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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpusi sBnsieTCs OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
oOmiero o0Opa3zoBaHus, TaK Kak 00ECIEUNBAET BO3MOXKHOCTb U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEAMETOB TI'YMAHMTAPHOIO IMKJIA.
[lockonbky  JIOrMYecKoe  MbIIUIEHHE,  (opMUpyeMoe TpH  HU3YUYEHUU
0o0yJarouMMucsl MOHATUHUHBIX OCHOB F'€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUMN MPU PEIIEHUH N€OMETPUUYECKHUX
3a1a4, YMEHHUE BBIABUIaTb M ONPOBEPrarb THIIOTE3bl HENOCPEICTBEHHO
VICIIOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAYyYHOI'O LMKJIA, B YACTHOCTHU
du3nuecKux 3aaay.

Llenp ocBoeHuUs nporpaMmbl yueOHOro Kypca «l'eoMeTpusi» Ha yriryOJI€HHOM
YpOBHE — pa3BUTHE HHIMBUIYAIBHBIX CIIOCOOHOCTEH OO0y4aroumxcs mpu
U3y4YEHUU TEOMETpUM uepe3 O0O0ecCledeHHe BO3MOXKHOCTH NPUOOpPETEHUSI U
UCIOJb30BaHUsl Oosiee TIyOOKMX T€OMETPUUECKMX 3HaHUM U JIEeWCTBUH,
cnenu(UUHBIX TEOMETPUHU, U HEOOXOAUMBIX JIs YCHEIIHOIo NPOo(ecCHOHaTBLHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATHUKH.

[IpropuTeTHBIMM 3aJjauaMy Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PacIIUPSIOUIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOro ypOBHS, SIBJISIFOTCS:

pacuIMpeHne MpeaCcTaBiICHUus 0 TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAOIIUM MUPOM;

(dopMupoBaHrEe TMpPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (QHUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX OMNMCHIBATH M H3Yy4yaTh
pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPA, 3HAHUE TIOHATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuUH;

opMHpOBaHWE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMeHUE MX NPUMEHATb, YMEHUs JOKa3blBaThb TEOPEMbl M HAXOJIUTh
HECTAaHJIapPTHBIE CIIOCOOBI pELICHUs 33/1a4;

(dopMHpOBaHUE YMEHHS pACllO3HABaTh HA YEPTEkKaxX, MOACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIH;

(opMupOBaHHE MOHHMAaHUS BO3MOKHOCTH aKCHMOMAaTHYECKOI'O MOCTPOEHUs
MaTEMaTUYECKUX TEOpHUil, (OpMUpPOBAaHUE MOHUMAHUS POJIM AKCMOMATHUKU TMpU
IIPOBEJEHUHN PACCYKIACHUN;

¢opMupoBaHrUE YMEHHS BIaJ€Th METOJAMHU JO0Ka3aTeIbCTB M aJTOPUTMOB
pelIeHus, YMEHUS WX IMPUMEHATH, MPOBOJMUTH J0KA3aTEIbHBIE PACCYXKACHUS B
XO/JI€ PELICHMsI CTEPEOMETPUYECKHUX 3a4a4 U 3a/1a4 C IPAKTUYECKUM COLECP/KaHUEM,
dbopMHpOBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU
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000CHOBaHNU MaTEMaTHUUYECKUX YTBEPXKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

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

dbopmupoBanre (QYHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl Paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U NMPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNH MOTYYEHHBIX PE3YJIbTATOB.

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

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSMIY», PEIEBAHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JHMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOyudenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAHO TaKUM
o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yJaroIuecs
oOpamainuch HEOAHOKPAaTHO. OTO TO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YyUYarOIIUXCs, PACIIUpAs U yriayOmss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk n3y4eHHIO T€OMETPUU HA YTITyOJIEHHOM YPOBHE I1O3BOJISIET:

co3gath  ycinoBusd ans  auddepeHumanvii  oOy4eHHs, OCTPOCHUS
UHIAUBUIYAbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJEHHOE
U3yYeHHE T€OMETPUHN KaK COCTABIISIONICH yueOHOoro mpeamera «MaremaTHkay,

HOJIrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oynymiel mpodeccun, obOecreunBas MPEEeMCTBEHHOCTb MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

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



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

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

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroIuecs,
napajulelibHble W CKpeluBaromuecss npsimble. [IpU3HaKuM CKpemMBarOLIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U ITIOCKOCTENW B MMPOCTPAHCTBE: NapaJuICIbHbIE
IPSAIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD 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 MapajuIeabHbIX IJIOCKOCTEMN. [Ipocreimmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapauleJenumnen,
MMOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIIEIBHBIE W MEPIEHAMKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT HOpsIMOM 10  IUJIOCKOCTH,  MNpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IJIOCKOCTEH: MPU3HAK  IEPHEHIMKYJSIPHOCTH — ABYX
IJI0CKOCTEN. Teopema 0 TpEX NMEePIEeHIUKYIIAPaAX.

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 YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapayutenenurien, OPSAMOYTOJIBHBIA — NapajuleseNune]] ¢  €ro  CBOMCTBA.
Kparuyaiimme myTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHnas Tteopema Iludaropa. Ilupamupa: n-yrojapHas mnHpaMuja,
npaBwibHas W ycedy€HHass nupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei

4



IIPaBUJIBHOW nupamuzbl. lIpaBuibHBIE MHOTOIpaHHUKH: IIPaBUJIbHAS IIpU3Ma U
IIpaBUJIbBHAs IIMpaMKJa, IpaBWIbHAsA TPEYrojibHAs IMpaMHUIa W IPABUIIBHBIN
TeTpadip, KyO. IlpencraBieHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTas3p,
JOAECKadp U UKOCADIP.

Bbluucnenue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JAHAroOHaJIH, YIJIbL.
[Tnomans OGOKOBOM MOBEPXHOCTH M IOJHOM TOBEPXHOCTH MPSIMOM MPHU3MBI,
IUIOLAJb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM MPHU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MHUpPaMUIBI,
TeOpeEMa O IUIOIIAAN yCEYEHHON TUPAMHUIBI.

CummeTpuss B INPOCTPAHCTBE. JEMEHTbl CUMMETPUM  IPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpuss B IPAaBWJIBHOM MHOIOI'DAaHHHMKE: CUMMETpUS
napajuiejenunesa, CUMMETPUS IPAaBWIbHBIX IPU3M, CHUMMETpHUs IPaBUIBHOU
IIAPAMUBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApHbIC, COHAIPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJIECHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUSI ¢ BEKTOpPAMU: CIOKEHUE
U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXCHHUE BEKTOpa Ha
yucio. CBolcTBa ClI0KEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
IToHaTHe KOMIUIaHApHBIE BEKTOpBI. lIpu3HAK KOMIIIAHAPHOCTU TPEX BEKTOPOB.
IIpaBwio mnapamnenenunena. Teopema O PpasiaoXKEHUUM BEKTOpA IO TPEM
HEKOMIUIaHapHbIM  BekTopaMm. IIpsMoyrosbHas  cucrema  KOOpIMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHATaMHA TOYEK. YTOJI Mexay BekTopaMu. CKalspHOE MpPOU3BEICHUE

BEKTOPOB.
11 KUIACC

TeJsia BpaleHus

[TonsTHS: UWIMHApPUYECKAs TOBEPXHOCTh, KOHHYECKAass TOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3ylIue TMOBEepXHOCTeW. Tema BpaleHUs:
IWINHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumuoe pacmonoxenue
chepsl M TUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe. M3o0pakenue Tten
BpalleHusl Ha TIockocTh. Pa3BépTka nuinuHapa U konyca. Cummetpust chepsl u
nrapa.

O0bEéM. OcHOBHbIE CcBoOMcTBa 00BEMOB Ten. Teopema 00 o00bEME
OpSIMOYTOJIBHOTO Tapaiienenumneaa U cienctsus u3 He€. O0bEM mnpsaMod u
HAKJIOHHOM TPU3MBI, MIJIUHJpA, TUPAaMHUIbl U KoHyca. O0BEM 11apa U MIapoBOTO
CETMEHTA.



KoMOunanuu Ten BpaiieHuss ¥ MHOTOrpaHHukoB. [lpu3ma, BnucaHHas B
IWINHAP, ONHMCAaHHAas oKojo uuiuHapa. [lepeceyenue cdepsl W mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. I[loHATHE MHOrOrpaHHHKA,
OMKMCAHHOTO OKOJIO c(epbl, cepbl, BIHUCAHHOW B MHOIOTPAaHHUK WU TEJIO
BpAllICHMSL.

[Inomans MOBEPXHOCTU LUIUHAPA, KOHyCa, TUIomaas chepsl U €€ JacTew.
[Togobue B mpoctpancTBe. OTHOILIEHHWE OOBEMOB, IUIOWIAJEH IMOBEPXHOCTEN
nono6Heix Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. Pemienue 3agau Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

ITocTpoeHune ceuyeHnii MHOTOTPaHHUKOB M TEJI BPALLEHUS: CEUEHHS UIMHIpA
(mapayuienbHO M NEPHEHAMKYJSAPHO OCH), CEYeHHUs KOHyca (MmapasuiesibHbIe
OCHOBAHMIO M MPOXOJSILINE Yepe3 BEPUIMHY), CEUEHHU IIapa, METOIbl TOCTPOEHUS
CEUYEHMIl: METOJ CJEeJ0B, METOJI BHYTPEHHETO0 NMPOEKTUPOBAHUS, METOJI MEpEeHoca
CEKYLIEN TIOCKOCTH.

BeKTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Ornepaunn Haa BeKTopaMu. BekTtopHoe
YMHOK€HHE BeKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHus. IIpsmoyronpHas
cucTeMa KOOpAHHAT B npocTpaHcTBe. KoopauHaTel BekTopa. PasznoxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MpPH PEIIEHUH TeOMETPUUYECKUX
3ajad.

JIBUKEeHUs B IPOCTPAHCTBE

JBuxenus npoctpaHcTBa. OTtoOpakeHus. [[BueHUs U paBEHCTBO (UTYP.
OOuue cBoicTBa JBW)KEHUM. Bunpl JABUXKEHUN: MapajulesbHBIM TMEpeHoc,
LHEHTPAJIbHAsI CHUMMETpUs, 3€pKajbHas CUMMETPHS, IOBOPOT BOKPYI HPSIMOM.
[Ipeo6pazoBanus nogodus. [Ipsmas u cepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTH I'PAXKJAHCKOM MO3UIMH 00YYaroIerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO  4Je€Ha  POCCHUMCKOro  0OIecTBa,  MpPEJICTaBIECHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKUMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpolLeayp TPakIaHCKOTO o0IIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aUMOJIECTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
GyHKUIMUSAMHY 1 Ha3HAYCHHUEM;

2) naTpuoTHYeCcKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaT€MaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

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

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, PEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acrleKTaM 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 NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pusmyeckas aKTUBHOCTH), (U3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun W peann3oBbIBATH COOCTBEHHBIEC JKU3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKONM  KYJIbTYphl, ITOHUMAHHE BIIUSHUS
COLMAIbHO-D)KOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATILHOU
cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MpobieM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3agady B 00JacTu
OKpYXaruel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW U  OOIICCTBEHHOW  MPAKTUKH, TMOHUMAHUE
MaTEMaTUYECKOW HayKh Kak cdepbl UYeTOBEYECKOW ACATEIBHOCTH, JTAroB €&
pa3BUTUS M 3HAYMMOCTH [UJI1 Pa3BUTUS UMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTe€MaTUKH W MaTEeMaTUYECKOM KyJIbTYypOH KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjoruyeckue AeiicTBUA:

BBUSIBISITh M XAapAKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TMOHATHH, OTHOLIEHWWA MEXAYy MOHATHAMHU, (POPMYIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHAaBIMBATh CYUIECTBEHHbBIN MPU3HAK KJIACCU(PUKALINY,
OCHOBaHUs AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPeoOpa3OBBIBATh  CYXACHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIIITh MATEMATHYECKHE 3AaKOHOMEPHOCTH, B3AMMOCBA3U U IPOTUBOPEUNS
B (hakTax, JAHHBIX, HAOJIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJIs
BBISIBJICHUSI 3AKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apPTyYMEHTALMIO, IIPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIbI;



BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIlEHHUsA, BbIOMpaTh HauOoyiee MOAXOAAIMM ¢ y4€ToM
CaMOCTOSITEIILHO BbIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareabcKue 1eHCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbLCKUM WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUVIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMU, IIPOILECCAMU;

CaMOCTOSITeNIbHO (DOpMYyIMpOBaTh OOOOIIEHUS W BBIBOABI MO pe3yjIbTaTaMm
NPOBEJAEHHOTO  HAOIOJNECHUS, KCCIIEOBaHUs, OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIpoIlecca, a TakKXKe BBIJABUTATH
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JACHUIIATHI HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3MPOBATh M HWHTEPIPETUPOBATh HMH(DOPMAIIMIO PA3IMYHBIX BUIOB W
dbopm npeacTaBiIeHuUS,

CTPYKTYpUPOBaTh MHGOPMAIHIO, TPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKH;

OILICHUBATh HaAEKHOCTD uH(pOopMaIH o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIe 1eHCTBUSA

OO0menue:

BOCIIPMHUMATh U (OPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOIIEHUs, SCHO, TOYHO, I'PaMOTHO BBbIpaXXaTh CBOK TOYKY 3pEHUS B
YCTHBIX M MHCHbMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS IO XOAYy PEIICHUs 3a7adyH,
KOMMEHTHPOBATD IMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXKJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBATh WJEH, HAICJICHHbIE Ha TOUCK
pEelLIEHHUs], COIMOCTaBJISITh CBOU CYXKJEHUS C CYXKJICHHUSIMU JPYTUX YYaCTHUKOB
Jyajaora, oOHapyKUBaTh Pa3IMule M CXOJICTBO MO3UIIMH, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;



NPEACTABIATh PE3YIbTAThl PEUICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEIOBaHMUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
IPE3EHTALMU U OCOOEHHOCTEHN ay IMTOPHUH.

PeryasiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

COCTaBJIAThH IUJIaH, aJITOPUTM PEIICHUS 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S)MOLIMOHAJIbHbIH HHTEJJIEKT:

BJIaJIETh  HABBIKAMU  TIO3HABATEIBHOM  pediekcMM Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJETh
crocodamMu CaMOIPOBEPKH, CAMOKOHTPOJISL MpoIlecca W pe3yibTaTa pelieHUus
MaTeMaTHYECKOM 3aJ1auH;

NPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTHh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, JaHHBIX,
HAWJICHHBIX OMNOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa [N U YCIOBUSAM, OOBSICHITH IPUUUHBI
JOCTH)KEHUS WIIM HEIOCTHUKEHUSI PE3YJIbTaTOB JIESITEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITeJIbHOCTD:

MOHUMATh W KMCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThl TpU pEHIeHUH Y4YEOHBIX 3aja4, MPUHUMATH I11€Jb COBMECTHOM
NEeSTENbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pabOThI, pacrpeaeisiTh
BUJIbI paboOT, JOrOBapuUBaThCS, OOCYXJaTh TMPOIECC M pe3yJbTaT padoThI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbl» ¥ HWHBIE), BBIIOJHITH CBOK YacTh pabOThl U
KOOPAWMHUPOBATh CBOW JAECHCTBHUS C JPYTMMHU YJIE€HAMH KOMAaH[Ibl, OLICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEJMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca oOyyaromuics HayqYuTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMU TIOHATHSIMHU CTEPEOMETPUU TIPU
pelieHnn 3a7a4 ¥ IpoBEJICHUU MaTeMaTHYECKUX PACCyKIACHUM;

e IPUMEHATH AKCMOMBI CTEPEOMETPUM M CIICJICTBUSL U3 HUX MPU PEUICHUU
reOMETPUYECKHX 3a/1ady;

10



KJIacCU(UIIMPOBATh B3aMMHOE PACTOJOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJTHO  OINEpPUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIAMH B
MIPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMON U
IUIOCKOCTBIO;

CBOOOJTHO OTEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;
CBOOOJITHO pAacIO3HaBaTh OCHOBHBIC BHUIbI MHOTOTPAHHUKOB (MpH3Ma,
nupamuaa, NpsSMOYroJIbHBIN Napaienaenunes, Kyo0);

KIacCu(UIMpPOBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWS IS
KJ1accu(pUKaIuu;

CBOOOJTHO  ONEPUPOBATH  TMOHSTHSIMHU, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

BEITIOJTHATH napajuieNbHOe, [EHTPaIbHOE U OpPTOTOHAJIBFHOE
MPOCKTUPOBaHNE (HUTYpP HA MIOCKOCTH, BBIIONHITH U300paKeHUST QUTYP
HAa TUIOCKOCTH;

CTPOUTH CEUEHUsT MHOTOTPAaHHUKOB Pa3IMYHBIMH METOJIAMHU, BBITIOIHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (Mpu3Ma,
nupamMua), FTEOMETPUUYECKUX Tell C TpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATh MOHATHUSIMU: CHMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCh W TUIOCKOCTh CHUMMETPHH, IEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
buryper;

CBOOOJTHO OTEpPUPOBATH TMOHSATUSMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATD JICHCTBUS HAJl BEKTOPAMHU;

pemate 3aJayd Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUU W
HAXOXJCHUE TCOMETPUUYCCKUX BEIWYWH, NMPUMEHSS WU3BECTHBIC METOJIbI
P PEIICHUH MAaTeMAaTHYECKUX 3aJ1ay MOBBIIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

NPUMEHATh TPOCTEHITUE TPOTPaMMHBIC CPEICTBA H  AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKUX 33]1a4;
U3BJICKaTh, MNPEOOPa30oBbIBATh U HMHTEPIPETUPOBATH HHGOPMAIHMIO O
POCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTeax U PUCYHKaX;

NPUMEHSATh TOJYYCHHBIE 3HAHUS HAa TIPAKTUKE: CPaBHUBATh U
aHAIM3UPOBATHh PEATbHBIC CUTYAIlMH, MPUMEHATh H3yYCHHBIC TOHSATHUS B
mpoliecce  MOMCKAa  pelieHusT MaTeMaTU4YeckKu  CcQopMyIHpOBAHHON
npo0emMbl, MOJENUPOBATh peajbHBIE CUTyallMd Ha S3bIKE T€OMETPHH,
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MICCIIEIOBATh IOCTPOCHHBIE MOJEIN C MCHOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUN U TeopeM, ammapara ajreOpbl, peliarh MpPakTUYECKHUE 3aJayd,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEJIMYMH;

UMETh TpeACTaBlIeHUs] 00 OCHOBHBIX A3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kjaacca oOyyaromuiics HayIuTCs:

CBOOOJITHO OIEPUPOBATH TOHATUSAMH, CBSI3aHHBIMU C I[WJIMHJIPUYECKOM,
KOHMYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
HOJIyYEHHUS;

ONEpUPOBATh MOHATHUIMH, CBSI3aHHBIMU C TEJIAMH BPALEHUS: LUIMHIPOM,
KOHYCOM, c(epoii u mapom;

pacno3HaBaTh Tena BpauleHus (UWIUMHApP, KOHYC, cdepa U 1map) u
OOBSACHATH CIIOCOOBI MOJIYYEHUS TEJI BPALICHUS;

KJIACCU(PUIIMPOBATh B3aUMHOE PACHOI0KEHUE CPEPhI U MIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpallCHMS,
00BEMBI M IUIOIIAIU MOBEPXHOCTEH MHOIOIPAHHUKOB M TEJ BpAIICHMUS,
F€OMETPUYECKHX TeJ C IPUMEHEHUEM (popMyIT;

CcBOOOJHO ONEPUPOBATH MOHATHUAMHU, CBA3AHHBIMU C KOMOWHAIUSMHU Tell
BpallleHusI U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
ONMCaHHBIN OKOJIO cdepsl, chepa, BIUCaHHAS B MHOTOIPAaHHUK WM TEJIO
BpaIlCHMUS;

BBIYKCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMu
MIOJIOOHBIX TEI;

n300pakaTb M3ydaeMble (UTYpbI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTyp: BHUI CBEpXy, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJl BpALICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

CBOOOHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
peniaTb reOMETPUYECKHUE 3a7a4 HA BBIYHUCIECHUE YIJIOB MEXKY MPSIMbIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAaCCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
L[EJI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METOA MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH MNOHSATUSMHU, CBS3AaHHBIMM C JIBHOKCHHUEM B
IIPOCTPAHCTBE, 3HaTh CBOKCTBA JABMKCHUN;
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BBITIOJIHATh HM300pa)K€HUsI MHOTOTPAaHHUKOB U TeNl BpalleHUs MpU
[apajUIeJIbHOM  IIEPEHOCE, LEHTPAIBHOM CUMMETPUM, 3€pPKAIbHOMU
CUMMETPHH, IIPU MIOBOPOTE BOKPYT NMPSAMOM, TpeoOpa3oBaHus MOI00US;
CTPOUTH CEYECHUSI MHOTOTPAHHUKOB U TEJI BPALICHUS: CEUECHUS LUIUHAPA
(mapaJyienbHO U NEPHEHIUKYIIIPHO OCH), CEUCHHS KOHYca (TapajuielibHbIe
OCHOBAHHIO U TIPOXOJIAIIME Yepe3 BEPILIUHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJBl IIOCTPOEHUSI CEYEHUM: METOJ CIEA0B, METOJI
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIOCKOCTH;
JIOKa3bIBATh T€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeoMeTpuueckre (akThl JJISi PEIICHHS CTEPEOMETPUUCCKUX
3a7a4, MOPEANOJararoliuX HECKOJbKO IIaroB pELICHUs, €CJIU YCIIOBUSA
MIPUMEHEHHUS 3a/I1aHbI B SIBHOW U HESIBHOU (hopme;

pemarh 3ajJadyd Ha JIOKa3aTeIbCTBO MATEMAaTHYECKMX OTHOILICHUH U
HaXO0XJCHUE TEOMETPUUECKUX BEINYMH;

IIPUMEHATH MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPY PELLICHUU CTEPEOMETPUYECKUX 3a/1aY;

MPUMEHATh  TOJYYEHHbIC  3HAHUSA  HA  MPAKTUKE:  CPABHUBATS,
AHAIIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSITh U3YUYCHHBIC
MOHATHUSI, TEOPEMBbI, CBOWCTBA B MPOLECCE TMOUCKA  PELICHUS
MaTeMaTU4ecku  CHOPMYJIUPOBAaHHOM  MPOOJEMBI,  MOJAEIHUPOBATH
pealibHbIE CUTYyallMM Ha S3bIKE T'€OMETPHUHU, HUCCIEHOBATH ITOCTPOCHHBIC
MOJIEIA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM UM TEOPEM,
anmaparta anreOpbl, pemarh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUYECKUX BEIINYHH;

UMETh MpeACTaBiICHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUS TE€OMETPUHU Kak
COCTaBHOM yacTu PyHIaMEHTa Pa3BUTHS TEXHOJIOTUM.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Konu4yecTBo yacos
Ne HaunmenoBanue pa3jiesioB u DJIeKTpOHHbIe (LM (ppPOBbIE)
Konrpoasbnsie | IlpakTnyeckue
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
1 Brenenue B ctepeoMeTpuio 23 1 https://m.edsoo.ru/NOWSEBIM6E
B3aumnoe pacnonoxenue
2 6 1 https://m.edsoo.ru/M1C9A4D4D
IPSIMBIX B IPOCTPAHCTBE
[TapamienbHOCTE NPSIMBIX U
3 . 8 https://m.eds00.ru/U8Z8I4V3R
IUIOCKOCTEN B IPOCTPAHCTBE
[IeprieHAUKYIAPHOCTD
4 IPSIMBIX U IIJIOCKOCTEN B 25 https://m.edsoo.ru/LSO0L9DOR
IPOCTPAHCTBE
VYTIIBl ¥ pacCTOSHHUS 16 1 https://m.edsoo.ru/G614X9S1B
MHoOrorpaHHuKu 7 1 https://m.edsoo.ru/K415V4AD7F
BekTopsl B IpoCTpaHCTBE 12 https://m.edsoo.ru/H2P5B1T90
IToBTOpenue, 0000IIEHIE
8 BTOpetH HI HI:I 1 5 2 https://m.eds00.ru/J7Z9U1K8F
CUCTEMATH3aLMs 3HAHUU
OBIIEE KOJIMYECTBO YACOB 102 6 0
[10 [TIPOT'PAMME
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https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KITACC

HaumeHnoBanue KonuuecTBo yacos
Ne DJIeKTpOHHbIe (HH(ppPOBbIE)
pa3aeiioB H TeM Kontpoubnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NPOrpamMMbl padoTsI padoThI
AHanmuTuyeckas
1 15 1 https://m.edsoo.ru/J9C7TFSW6J
reoMeTpus
[ToBTOpEHHE,
6006
2 OPODIICHHE 1 15 1 https://m.edsoo.ru/R7X1LIN2P
CUCTeMAaTHU3AIIHS
3HAHUU
3 O0BEM MHOTOTpaHHHKA 17 1 https://m.eds00.ru/Y9Z0G7Y8Y
Tena Bpaienus 24 1 https://m.edsoo.ru/G9A1L2B27Z
ITmomraan
5 IIOBEPXHOCTU U 9 1 https://m.edsoo.ru/J2X2C6B1R
00BEMBI KPYTIIBIX TET
6 JIBmkeHUS 5 1 https://m.edsoo.ru/BSGIR2CSE
[ToBTOpEHuUE,
00o01enue
7 HeHme H 17 2 https://m.edsoo.ru/C3B5SO8K3V
cucTeMaTu3anus
3HAHUI
OBILEE KOJIMYECTBO 102 2 0
YACOB I10 [TPOTPAMME
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https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

Hara
H3YYeHH S

DJIeKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

OcHoBHbIE TIpaBUIIa
M300paKeHMsI Ha PUCYHKE
TUTOCKOCTH, TTapajuIeTbHBIX
MPSIMBIX (OTPE3KOB),
CepeaMHbI OTpe3Ka

https://m.edsoo.ru/C8RSV2L.5W

[TonsaTHa crepeomerpun:
TOYKa, MPsMasi, TUIOCKOCTH,
npocTpaHcTBO. OCHOBHBIE
npaBujIa 300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napauieTbHBIX MPSIMbIX
(0Tpe3KoB), cepeIMHBI OTPE3Ka

https://m.edsoo.ru/D1J1V7K8M

[TonsaTus: nepecexaronecs
MIJIOCKOCTH, MEPECEKAIOIINECS
npsiMasi ¥ TIOCKOCTb;
MIOTYTPOCTPAHCTBO

https://m.edsoo.ru/E7A4A8V7D

[TonsaTnsa: nepecekaromuecs
IUIOCKOCTH, ITEPECEKAOIINECS
npsiMasi ¥ IJI0CKOCTb;
IIOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30

MHoOrorpaHHukKH,
n300pakeHHe MPOCTEHIINX

https://m.edsoo.ru/M4J5A3Y 1F
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https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F

IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHukKH,
n300paKeHNEe MPOCTEHIIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

https://m.edsoo.ru/ROZ8YIY 1A

Axcuomel CTCPCOMCTPHUH U
MEPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/D8Y2WEX4F

AKCHOMBI CTEPEOMETPUH U
NIEpBBIE CJIECTBUS U3 HUX

https://m.edsoo.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPUH U
HepBbIE CJIEICTBUS U3 HUX.
CriocoOblI 3a1aHKsI IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEH

https://m.edsoo.ru/L6USBSP1W

10

N3o0paxenue ceueHmit
NUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOPBIE IPOXOJAT YEPE3 UX
p&opa. N3o0pakeHune
NIEPECEUEHUS TTOITYYEHHBIX
mockocrel. PackpaimmyBanue
MTOCTPOEHHBIX CEUEHUM
Pa3HBIMH LIBETaMHU

https://m.edsoo.su/N9HSRIU4A

11

M3o0paxenue ceueHmi
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpbIE IPOXOJST Yepe3 ux
pé€bpa. M3obpakeHnue

https://m.eds00.ru/C8Y6CORIF
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https://m.edsoo.ru/R0Z8Y9Y1A
https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F

NEPECCUCHUS MMOJTYUYCHHBIX
I0cKocTel. PackpammBanne
MOCTPOCHHBIX CEUCHUN
pa3HBIMH LIBETaMU

12

N3oOpaxenue ceueHuit
NUpPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE IPOXOJAT YEPE3 UX
p&opa. N3o0pakeHune
NepECEUCHUS TOJTyUEHHBIX
mockocrel. PackpamvBanue
ITOCTPOEHHBIX CEUEHUM
pa3HbIMM LIBETaMHU

https://m.edsoo.ru/V8S2D3A6E

13

N3o00paskeHre ceueHni
MUPAMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJAT YEpE3 UX
pEbpa. N3o0pakeHue
[epeCceYCHUs MOITYYEHHBIX
miockocrel. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMH LIBETaMU

https://m.edsoo.ru/V3A7DOP9S

14

Meton cnenoB mis
MOCTPOECHUS CEUCHUI

https://m.edsoo.ru/U6F3M4W3T

15

Merton cnenos i
IIOCTPOEHHUS CEYECHUH.
CBolicTBa nepeceyeHmi
IPSIMBIX U IJIOCKOCTEH

https://m.edsoo.ru/B1D7X2RS5I

16

MeTton cienoB i
IIOCTPOEHHUS CEYCHUH.
CBolicTBa niepeceyeHmi

https://m.eds00.ru/K6S2Y2T4X
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https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I
https://m.edsoo.ru/K6S2Y2T4X

IPSIMBIX U IJIOCKOCTEN

[Toctpoenue ceuenuii B
nupamue, Kyoe mo Tpém

17 ToukaMm Ha péopax. Co3znaHue https://m.edso0.ru/C4W6Z8A9L
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1aroB MOCTPOCHHUS
[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
18 ToukaMm Ha péopax. Co3znaHue https://m.edso0.ru/M1G3J6Q0T
BBIHOCHBIX YEPTEKEH 1 3aIUCh
I1aroB MOCTPOCHHS
[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
19 ToukaMm Ha péopax. Co3znaHue https://m.edsoo.ru/R3U3IMONSI
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1arOB MTOCTPOCHHUS
[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
20 ToukaM Ha péopax. Co3nanue https://m.edsoo.ru/C3USN6S7U
BBIHOCHBIX YEPTEKEH U 3aIiCh
I1aroB MOCTPOCHHS
[ToBTOpEHME IIIAHUMETPUN:
21 Teopema o https://m.edsoo.ru/SSUSB1J8X
IPOMOPLIHUOHATBHBIX OTPE3KaX.
[TonoOue TpeyrobHIUKOB
[ToBTOpEHUE MIIaHUMETPUU:
22 Teopema Menenas. Pacuersl B https://m.edso0.ru/X208V7MOM

CCUCHUAX HAa BBIHOCHBIX
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https://m.edsoo.ru/C4W6Z8A9L
https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/X2O8V7M0M

yeprexax. Mcropus pazButus
IUTAHUMETPUH U
CTEpEOMETPUN

23

KonTtponsHas padora
" AKCHOMBI CTEPEOMETPHHU.
Ceuennus"

https://m.edsoo.ru/U6A0T2Z1X

24

B3anmHoe pacnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroiiecs npsmelie.
[Ipu3Haky ckpemuBarOmuXcs
npsameix. [lapamiensHbie
IPSIMBIE B IPOCTPAHCTBE

https://m.edsoo.ru/I6W5Z51.3V

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IPSIMOU
napasuiebHON JaHHOU
MPSIMOM, MPOXOIAIIEH yepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKaIle Ha TaHHOUW TPSIMOM.
JlemMma o nepeceueHun
napajieIbHbIX TPSIMBIX
MJIOCKOCTBIO

https://m.edsoo.ru/R1T2G0Z4E

26

[TapannensHOCTh TpEX
npsiMbIX. Teopema o Tpéx
napauieIbHbIX MPSIMBIX.
Teopema 0 CKpelIMBaIOIIUXCS
MPSIMBIX

https://m.edsoo.ru/BSB7N7L1X

27

[TapannensHoe
npoektupoBanue. OCHOBHbIE
CBOMCTBA MapajuieIbHOTO

https://m.edso00.ru/J9X479V3IV
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https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/I6W5Z5L3V
https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/J9X4Z9V3V

NPOEKTUPOBAHUSL.
N3o0pakeHue pa3HbIX GUTYp
B TIApaJJICIILHON TPOCKIINU

28

[lenTpanpHas mpoekuus. Yromu
C COHAIPaBJIEHHBIMU
CTOPOHAMU. YTOJ MEXKIY
IPSMBIMU

https://m.edsoo.ru/T3L.2A9K4T

29

3amauy Ha JJOKa3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PaCTOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/O0U1V2R41

30

[TonsaTHs: MapanIenbHOCTh
IIPSIMOM U IUIOCKOCTH B
npocrpaHctse. [IpusHak
NapaJUIEIbHOCTH NMPSAMOU U
iockocT. CBolicTBa
napajuieIbHOCTH MPAMOU 1
IUIOCKOCTH

https://m.edsoo.ru/V5F0I61 9F

31

I'eomerpuueckue 3agaun Ha
BBIYUCIICHUC U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

IToctpoenue ceuenus,
MPOXOJSIIETO Yepe3 TaHHYI0
MpSIMYIO Ha YepTexKe U
napajuieIbHOTO JIPyTon
npsiMoid. Pacyé€r oTHomeHuM

https://m.eds00.ru/SOV4S5G1W
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https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/O0U1V2R4I
https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W

33

[TapannensHas npoekuus,
MIPUMEHEHNE TSI TOCTPOCHHMS
cedyeHui Kkyoa u
napasienenunena. CBolcTBa
napajuJiejaenuneaa u npu3msl

https://m.edsoo0.ru/F504V6P3D

34

[TapannenbHbI€ MITOCKOCTH.
[Ipr3Haku napamieIbHOCTH
JIBYX TUIOCKOCTEH

https://m.edsoo.ru/VIE3I4F 1N

35

Teopema 0 napamuieIbHOCTH U
€JIMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAJICHKAILYIO TaHHOMN
IJIOCKOCTH U CIIEJCTBUSA U3
HEE

https://m.edsoo.ru/YOH2GI1I9Y

36

CaolicTBa napamieabHbIX
IJIOCKOCTEM: O
NapauIeIbHOCTU IPSMBIX
NepEeCceYCHUs NpU
NIEPECEUEHUH JIBYX
NapauIeIbHBIX MIOCKOCTEN
TpeThen

https://m.edsoo.ru/S8H4P61.8B

37

CBolicTBa napauiesibHbIX
IUIOCKOCTE: 00 oTpe3Kax
napauIeTbHBIX MPSIMBIX,
3aKJIFOYEHHBIX MEXIY
napauieIbHbIMU
IUIOCKOCTSIMH; O IEPECEUEHUH
IIPSIMOM C IBYMs
napajuleIbHbIMU IUIOCKOCTSIMU

https://m.edsoo0.ru/JOE9T2Z4N
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https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N
https://m.edsoo.ru/Y0H2G1I9Y
https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N

38

[ToBTOpEeHuE: TEOpEMa
[Tudaropa Ha mIocKocTH

https://m.edsoo.ru/N3R3Q1A8C

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO
TPEYroJbHUKA

https://m.edsoo.ru/P1D6BSWI9A

40

CoiicTBa ky0a u
IPSIMOYTOJIBHOTO
napaJenenuneaa

https://m.eds00.ru/J9Z1G2K3Y

41

Brruncnenue 1iMH OTPE3KOB B
Ky0e U PsIMOYTOJIbHOM
napajieienunesae

https://m.edsoo.ru/L1C714Q7S

42

[IeprieH UKy AAPHOCTD MPSMOUN
u mockoctu. [Ipusnak
NEPIECHIUKYJIAPHOCTH IPSIMOU
Y TUIOCKOCTH

https://m.edsoo.ru/U1H707723M

43

[IeprieH MKy AAPHOCTD NPSMOUN
1 1iockocTu. [Ipu3Hak
NEPIECHIUKYJIAPHOCTU IPIMON
Y TUIOCKOCTH

https://m.edsoo.ru/[L.2C3BIM1F

44

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

https://m.edsoo.ru/R9Q6P2P7D

45

Ilnockoctu n
NEPIEHINKYIIAPHBIE UM
MpsIMbIE B MHOTOTPaHHUKAX

https://m.edsoo.ru/K5Z9K8W1F
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https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S
https://m.edsoo.ru/U1H7O7Z3M
https://m.edsoo.ru/L2C3B9M1F
https://m.edsoo.ru/R9Q6P2P7D
https://m.edsoo.ru/K5Z9K8W1F

ITlnockoctu n

46 MEPIICHIUKYJISIPHBIE UM https://m.eds00.ru/J7S7TG7R9R
IpsiIMble B MHOTOTPaHHHUKaX
[leprieHauKySIp ¥ HAKIOHHAS.

47 [TocTpoenne nepneHauKysipa https://m.edsoo.ru/UOF8O1TSY
13 TOYKHU Ha TPSIMYTO
[leprieHauKysIp ¥ HAKJIOHHASL.

48 [TocTpoenue nepneHauKymIspa https://m.edsoo.rw/HIHSP6ASZ
U3 TOYKHU Ha TIPSIMYIO
Teopema o Tpéx

49 HNepreHIuKyIsIpax (mpsmas u https://m.edsoo.ru/L6J8G6YOL
oOpartHas)
Teopema o Tpéx

50 NepHeHANKYIsIpax (mpsmast u https://m.eds00.ru/O1D710S6G
obOpaTHas)

51 Yroi Mexy https://m.edso0.ru/N3E9I9G2L
CKPEIIUBAIOIIMMHUCS TTPSIMBIMHU
[Touck neprieHAUKyISIPHBIX

52 FPAMEIX © TOMOTHBIO https://m.edsoo.ru/G2D4N3NIF
NePHEHANKYIISIPHBIX
IJIOCKOCTEN

53 Oproronabiioe https://m.edsoo.ru/H8F5SD4U60
MPOEKTUPOBAHKE
[Toctpoenue ceuenunit kyoa,
MIPU3MBI, PABUILHON

54 https://m.edso0.ru/M6SOW4E2T
MUPAMHUJIBI C TOMOIIIBIO
OPTOTOHAJILHOMN MPOEKIINU

55 [TocTpoenue ceuennii Kyoa, https://m.edso0.ru/G6E2G4F9X
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https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L
https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F
https://m.edsoo.ru/H8F5D4U6O
https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X

IIPU3MBI, IPABUIBHOU
IIUPAMHAJBI ¢ TOMOIIBIO
OpPTOTOHAJILHOW MTPOEKIINH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTu cummerpuil B
MHOIOI'paHHHMKaxX

https://m.edsoo.ru/I40O1E8T3A

57

IIpu3nak
NEPIEHANKYJISIPHOCTH IIPSIMOU
U TUIOCKOCTH KAaK CIIEZICTBHUE
CUMMETpUHU

https://m.edsoo.ru/G4B0S51.2H

58

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuid OT TOUKH
J10 IJIOCKOCTH

https://m.edsoo.ru/Y8UINOO3I

59

[IpaBunbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHui OT TOUKH
J10 TIOCKOCTHU

https://m.eds00.ru/UIL8Z506G

60

Crioco0ObI OMyCTUTH
NEPIICHIUKYJIAPBL:
CUMMETPHS, CABUT TOUKH 110
napajuleIbHON NPAMOU

https://m.edsoo0.ru/Q603J0U3H

61

CnBur no HenapamieabHON
NPSIMOiA, U3MEHEHUE
paccTosHuM

https://m.edsoo.ru/M1L7E7TD6A

62

KonTtponsHas padora
"B3aumHoOe pacnosioxxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTse"

https://m.edsoo.ru/T8K8J1Y2H
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https://m.edsoo.ru/I4O1E8T3A
https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I
https://m.edsoo.ru/U9L8Z5O6G
https://m.edsoo.ru/Q6O3J0U3H
https://m.edsoo.ru/M1L7E7D6A
https://m.edsoo.ru/T8K8J1Y2H

63

[ToBTOpEHME: YyrOa MEKITY
IPSIMBIMH Ha IIOCKOCTH,
TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://m.edsoo.ru/X7B1B0ASA

64

[ToBTOpEHME: YyTOI MEKITY
CKPELIMBAIOIINMUCS TPSIMBIMHU
B [IPOCTPAHCTBE

https://m.edso0.ru/IOVININSR

65

I'eomerpuueckue MeToabl
BBIYMCJICHUS yIJIa MEXKIY
MMPAMBIMH B MHOTOTpaHHHKaxX

https://m.edsoo.ru/HOI1Y8C6L

66

JIByrpansslii yroa. CBOMCTBO
JMHENHBIX YIJIOB IBYTPaHHOTO
yriaa

https://m.edsoo.ru/X7A6Z8N30

67

[leprienquKyIsipHBbIE
miockoctu. CBOMCTBa
B3aUMHO MEPIECHIUKYJISIPHBIX
IIOCKOCTEH

https://m.edso0.1u/J4F9U6L9E

68

[Ipusnak
NEPIEHIUKYJIIPHOCTU
IJIOCKOCTEH; TEOpEMa O
IIPSIMOM IIEPECEUEHUs IBYX
IJIOCKOCTEN
NEPIEHUKYIIPHBIX TPEThei
IJIOCKOCTH

https://m.edsoo.ru/DOOSTEPOH

69

[IpssMOyTOIBHBIM
napajuieNienunen; Kyo;
U3MEPEHMUs], CBOMCTBA

https://m.edsoo.ru/J2B8Q2D10
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https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O
https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/J2B8Q2D1O

IPSIMOYTOJIBHOTO
napajuiejaenunena

70

Teopema o auaroHanu
HPSIMOYTOJIBHOT'O
napasuiesienuIe1a u
CIICJICTBHEC U3 HEE

https://m.edsoo.ru/P5H4F1Q17Z

71

CrepeomeTrpuueckue u
NPUKJIaIHBIC 3a1a4H,
CBA3aHHBIC CO B3AaUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
IUTIOCKOCTH

https://m.edsoo.ru/Q3R0OP4X4C

72

IToBTOpeHueE:
CKpELIUBAOIINECS NPAMBIE,
napajuleIbHbIE IIIIOCKOCTH B
CTaHAAPTHBIX
MHOI'OIrpaHHHUKax

https://m.edsoo0.ru/B61303U7D

73

[Tapa napannenbHbIX
IJIOCKOCTEH Ha
CKpCHII/IBaIOHH/IXCSI HpSIMBIX,
paccTosiHrE MEXIY
CerIlII/IBaIOHH/IMHCSI HpSIMI)IMI/I
B IIPOCTHIX CUTYAIHSIX

https://m.edsoo.ru/X3X5J3X5T

74

Paccrosiane oT TOYKH 110
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/B7P9A6W8Z

75

Brruncnenue paccrosHui
MEK]1y CKPEILMBAOLIUMHUCS
MPSMBIMH C IOMOILIBIO

https://m.edso0.rt/Q7G3E304D
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https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T
https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D

NEPNEHANKYISIPHON
IUIOCKOCTH

TpéxrpanHslii yroi,
HEPaBEHCTBA IS
TpeXrpaHHbIX yrioB. Teopema

76 https://m.edsoo.ru/GON2HSL1K
[Mudaropa, Teopembl
KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia
DeMeHTHI cheprudecKoit

77 T€OMETPHUHU: T€0JE3NUECKHE https://m.eds00.ru/G6S619N7S
JUHHAM Ha 3emiie

78 KOHTPOHBHE},H padora Ve https://m.edsoo.ru/E3R7Z8K3P
paccrosiHus
CucreMaTusanus 3HaHUH

79 "MHOrorpaHHuK 1 €ro https://m.eds00.ru/Y7Y0C4M 1P
3JI€MEHTHI"

go | \lmpammua. Buer mupaniz https://m.eds00.rw/UOQOK3X9V
[IpaBuibHasg nupamuaa

81 Hprsma. Lpamas u HaiIoHHas https://m.eds00.ru/T6Q3VINIT
npu3Mebl. [IpaBunbHas npusma
[Ipsamoit napauienenunes,

82 NPSIMOYTOJIBHBIN https://m.edsoo.ru/YSK3N7USA
napasuieNienumnen, Kyo

g3 | DEMYKIEIC MHOTOTPAHHIIKIL. https:/m.edso0.r/C6HSO9W0O
Teopema Diinepa
BrImtyKi1ble MHOTOTPaHHUKH.

84 Teopema Ditnepa. https://m.eds00.ru/S5T4Y9L2C

[IpaBunbpHbIE U
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https://m.edsoo.ru/G9N2H5L1K
https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C

MIOJIyIIPaBUJIbHBIE
MHOI'OIPaHHUKHU

KontponsHas padora

85 | | https://m.edsoo.ru/C7F1R4J0L
MHOrorpaHHuKu

I1

86 OHATHE BEKTOPA Ha https://m.edsoo.ru/L5L.3A2W4G
TUIOCKOCTH U B TIPOCTPAHCTBE

87 CyMMa BEKTOpOB https://m.eds00.ru/Y6O7R8X50

88 Pa3HocTh BEKTOPOB https://m.edsoo0.ru/B6X5W5WII

89 [IpaBuno napautenenunena https://m.edsoo.ru/Y7R20406E
v

90 MHOIKCHHE BEKTOpa Ha https://m.eds00.ru/C9T8O8DEX
YHUCIIO
Paznoxenue BekTopa mo

91 0a3ucy TpEx BEKTOPOB, HE https://m.eds00.ru/I9T9O3 VSN
JIEXKAIIUX B OJHOM MIOCKOCTH

92 CkansipHO€ NMPOU3BEICHNE https://m.edsoo.ru/COU6ATEQS
B

93 PITHCIICHIE YT MERAY https://m.edso0.ru/G3U3F9G8M
BEKTOpPAaMHU B MPOCTPAHCTBE
ITpocreimue 3amauu ¢

94 POCTCHIINE 3aIa1H https://m.eds00.ru/T9S5E2Q4M
BEKTOpaMHU
IIpocreiimue 3agaqu ¢

95 POCTCHIIHE 3a1asm https://m.eds00.1u/S2Z1V7G5C
BEKTOpaMHU
I N

96 POCTCHIIINE 3a/aTH € https://m.edsoo.ru/VEC1B1NS5I
BEKTOPaMH AUPS.//M.eds00.I0 vy or 1D 1INo1
ITpocreimue 3amauu ¢

97 POCTCHIINE 3aIatH https://m.edsoo.ru/D3R5Q6A1D
BEKTOpaMHU
O06006111IEH1E

98 HICHHE 1 https://m.edsoo.ru/N3L3C71.9Z

cUCTeMaTHu3alus 3HaHUN
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https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E
https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z

0O000meHue 1

99 . 1 https://m.edsoo0.ru/W0Z4C7Y3K
cUCTeMaTu3alus 3HaHuH
J4!

100 TOTOBA KOHTPOTILHAA 1 https://m.edsoo.ru/R5C5M2X4V
paborta
Ntorosas KOHTpOJIbHAsS

101 1 https://m.edsoo.ru/D8F2MOV7L
pabota
00600

102 oberme . 1 https://m.edsoo.ru/KIN7X0BIK
cucTeMaTu3anusa 3HaHUI

OBIIEE KOJIMYECTBO HACOB 102

[10 [TIPOT'PAMME
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https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

11 KITACC

KoanuyecTBO 4acos

Ne Hara JIEKTPOHHBIE N (PpOBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeJbHbIC PeCypChl
padoThI padoThI

[ToBTOpEHME TEMBI
"Koopaunatsl BekTOpa Ha

1 PA p 1 https://m.edsoo.ru/M412M8V3N
IUIOCKOCTH U B
npocTtpaHcTse"
[ToBTOpEeHME TEMBI

2 "CkassipHO€E NTPOU3BEACHNE 1 https://m.edsoo.ru/DOAOD4LEX
BEKTOpOB"
[ToBTOpEeHME TEMBI

3 "BbluMciieHue yriia Mexmuy 1 https://m.edsoo.ru/YOOSFSWOB
BEKTOPAMH B IIpOCTpaHcTBE"
IToBTOpEHKE TEMBI
"YpaBHeHUE NPSIMOiA,

4 . 1 https://m.edsoo.ru/W5P7F1X0Q
MPOXO/SIIEH uepe3 1Be
TOYKH"
YpaBHEHUE IOCKOCTH,

5 HOpMaJjb, ypaBHEHHUE 1 https://m.eds00.ru/NOZ9MSB1P
IJIOCKOCTH B OTpE3Kax
YpaBHEHHE IUIOCKOCTH,

6 HOpMaJib, yPABHEHHE 1 https://m.edsoo.ru/J6Q3H7U4W
IUIOCKOCTH B OTpe3Kax

7 BekropHoe npousseneHue 1 https://m.edsoo0.ru/E3T5Q9X10
JIuHeiiHbie HEpaBEHCTBA,

8 . 1 https://m.edsoo.ru/M5B4P8R 1M
JMHENHOE
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https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M

IpOrpaMMUPOBaHKE

JIuneliHble HEPABEHCTBA,

METO/I CJIEIOB

9 JIMHENHOE https://m.edsoo.ru/J2R6V8JIST
IporpaMMHUpPOBaHUE
AHamuTH4YecKrue METObI

10 papHetd yria Mexly https://m.edsoo.ru/U1E2F6L4N
NpsIMBIMH B
MHOTOT'PaHHHUKAX
AHamuTH4YeCcKre METO b

11 pactieTa yrta Moy https://m.edsoo.ru/I1P9I2K6Y
MJIOCKOCTSIMU B
MHOTOI'PaHHHUKAX
dopmyiia pacCTOSIHUS OT

12 TOYKHU JI0 INIOCKOCTHU B https://m.edsoo.ru/L4N3C7H3S
KOOpAMHATax

13 Haxoicaerue paccTosmui ot https://m.edsoo.ru/K4F7Y9HSE
TOYKH JI0 TIJIOCKOCTH B Ky0Oe
Haxoxnenue pacctostHuii oT

14 TOYKH JI0 INIOCKOCTHU B https://m.edsoo.ru/P1M37Z8S9B
IIPaBUIIbHOM MUPAMUJIC
KoHTponbHas pabota

15 " AHanmuTHyeckas https://m.eds00.ru/O6YINSJ6F
reoMeTpus"
CedeHnst MHOTOTPAaHHUKOB:

16 CTaHJIapTHHIC https://m.edsoo.ru/Y507H6D21
MHOTOTPAaHHUKH

17 (CeHeHNs MHOTOTPaHHHKOB: https://m.edso0.ru/VOD1GIX 17
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https://m.edsoo.ru/J2R6V8J5T
https://m.edsoo.ru/U1E2F6L4N
https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z

CeueHus MHOTI'OI'paHHUKOB:

CTaHOAPTHEBIC INIOCKOCTH,

18 https://m.edsoo.ru/R2L71310C
NepeCceYCHMs IPSMBIX U
IJIOCKOCTEH
[TapamienbHbIe IPsIMBIE U

19 MJIOCKOCTH: Mapajlie/IbHbIE https://m.edsoo.ru/USA8B2N7D
CCYCHHUs
[TapasienbHble IPSIMBIE U

20 MJIOCKOCTH: Pacy€T https://m.edsoo.ru/G2F7Q7M31
OTHOILUEHUH
[TapannenbHble psiMbIE U

21 TUIOCKOUTH: yTItot MENAY https://m.edsoo.ru/HSN8Q7DAF
CKpEIINBAIOIIHUMUCS
IPSIMBIMU
[TepnienuKynsipHbIE
IPSIMBIE U TNIOCKOCTH:
CTaH/apTHbIE MaphI

22 NEPIEHANKYIISIPHBIX https://m.edsoo.ru/M6EOE9A 1)
IJIOCKOCTEN U NPSIMBIX,
CUMMETpPUU
MHOTOTPaHHHUKOB
[IepnieHquKysIpHBIE

23 HPAMBIC H TIOCKOCTH: https://m.edsoo.ru/Z0B5ST4K4Y
TEeopeMa O Tpex
HEepIEeHIUKYIIpax
[lepnieniukynsipHbIE

24 IIPSIMBIE U IUIOCKOCTHU: https://m.edsoo.ru/S616Z2N2V

BBIYUCJICHUA JJIUMH B
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https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F
https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V

MHOI'OIrpaHHHUKax

HOBTOpeHI/ICZ IIomaau

25 MHOTOYTOILHHIOB, . https://m.edsoo.ru/M8Y7R6CIP
(dbopMyIIBI IS TUTOINATECH,
COOOpaKeHUsI TOA00MS
[ToBTOpEeHue: muomaan

26 MHOTOYTOIBHHEOB, . https://m.edsoo.ru/P30O3BIP5SY
dbopMyIIBI IS TUTOIIAEH,
CO0OpaxKeHUsI MOA00HS
[ToBTOpeHwUe: momaau

27 MHOTOYTOIBHHEOB, - https://m.edso00.ru/J3SOD8GSL
dbopMyIIBI 1S TTOIIAEH,
CO00paxKeHus! MoA00us
IImomraau ceuenunit
MHOTOTPaHHHUKOB: TIOIIAN

28 [IOBEPXHOCTEH, pa3pe3aHus https://m.edsoo.ru/T9A2X9IT7Q
Ha 4acTH, COOOpaXKeHUs
noxoous
ITmomraau ceuenunit
MHOTOTPaHHHUKOB: TIOIIAIN

29 IIOBEPXHOCTEH, pa3pe3aHus https://m.edsoo.ru/N3G5E2Q3L
Ha YacTH, COOOpaXeHUs
nojxoous
Kontponbnas pabota

30 HopToperie: https://m.edsoo.ru/H9J2P1A4]J
MHOTOTPaHHHKH, CEUYCHUS
MHOTOTpaHHUKOB"

31 O6béMm Tena. O6beM https://m.edsoo0.ru/JI517C2D2E
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https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L
https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E

IPSIMOYTOJIBHOTO
napajuiejaenunena

3anmaun 06 yaABOCHUU Ky0a, O

32 KBaJpatype Ky0a; o https://m.eds00.ru/O0J1R6V3X
TPUCEKITNH yTiia
CrepeoMeTpuueckue 3aaauu,

33 CBASANHEIC ¢ O0BEMOM https://m.edsoo.ru/T1F1D116C
MPSIMOYTOJIBHOTO
napasuieNienumne/ia
[TpukmagHbie 3a1a4H,

34 CBH3.?1HHbIe © BRITHCTICHICM https://m.eds00.ru/P6USYIMIE
00BEMa MPSIMOYTOIBEHOTO
napajuieNienumnea

35 O0BEM TIPSIMON PU3MBI https://m.edso0.r/L3X9Q5VEM
CrepeomeTpuyiecKue 3aj1auu,

36 CBSI3aHHBIC C BHIUMCIICHHEM https://m.edsoo.ru/M6VOH8Y 7R
00BEMOB MPSAMOI TPU3MBI
[Ipuknanneie 3a1auw,

37 CBSI3aHHBIC C 00BEMOM https://m.edsoo.ru/M2E5Q416V
IIPSIMOM IIPU3MBI
Brruncnenne 00bEMOB TeI ¢

38 TTOMOTHBIO onpez.[.eHeHHoro https://m.edsoo0.ru/V6DI1P3R5V
uHTerpana. O0bEM
HAKJIOHHOM MPU3MBI
Brruucnenne 0o05EMOB TeI ¢

39 MOMOTIBTO OTPEACICHHOTO https://m.edsoo.ru/L8TSDOMSR

uHTerpana. O0bEM
IHPaMUIbI
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https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V
https://m.edsoo.ru/L8T5D0M8R

®opmyna o0bEMa
nupamMuibl. OTHOLLICHUE

40 https://m.edsoo.ru/S4P1G4P6H
00bEMOB IMUPaMHU/T ¢ OOLITUM
YTI0M
®opmyna o0bEMa
nupaMupel. OTHOLIEHHE

41 https://m.edsoo.ru/ISU3AT1X0B
00bEeMOB MUpaMHU/I ¢ 0OIITUM
YTJIOM
CrepeomeTpuyiecKue 3a/1auu,

42 CBsI3aHHBIE C 00BEMAMHU https://m.edso00.ru/S2M5U3GOK
HAKJIOHHOU MPU3MBI
CrepeomeTpuuecKkue 3aj1auu,

43 CBsI3aHHBIE C 00bEMaMU https://m.edsoo.ru/L6U2Q6S8K
TTUPAMH/TBI
[TpuknagHbie 30294 110

44 Teme "OOBEMEI T?H"’ https://m.edsoo.ru/G2P3V6P4C
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOU IPU3MBbI
[Tpuknagabie 3a0a494 110
teMme "OOBEMEI TET",

45 . https://m.edsoo0.ri/O3HIB7X4V
CBSI3aHHBIE C 00BEMOM
MTUPAMHU/IBI
[Ipumenenne 06bEMOB.

46 Brruucnenue paccTosiHus 10 https://m.edsoo.ru/FOA1T6F3Z
IJIOCKOCTH

47 'ISOHTF_')OHLHM pabora https://m.edsoo.ru/F3G2U1F6N

O6bEM MHOTOrpaHHHKA"
48 Hunmunapuueckas https://m.edsoo.ru/B2REN4ESX
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https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X

MOBEPXHOCTH, 00pa3yromue
UAJIMHIPUYECKOMN
MMOBEPXHOCTHU

Mumuuap. [pamon
KpyTOBOW LIUIUHAP.

49 https://m.edsoo.ru/I7V3WOV1B
[nomaae moBepxXHOCTH
HUINHAPA
KoHnyeckas noBepxXHOCTD,

50 00pa3yrolire KOHUIEeCKOM https://m.eds00.ru/Z705V5FOT
noBepxHocTu. Konyc
Ceuenue koHyca

51 IIJIOCKOCTBIO, NTapAJIIEIbHOU https://m.edsoo.ru/A1P1E8Z1V
IJIOCKOCTH OCHOBAHMUS
VY ceuéHHblil KOHYC.

52 N3006paxeHne KOHyCOB U https://m.edsoo.ru/D411B1K1X
YCEUEHHBIX KOHYCOB
ITimomanes OOKOBOIT

53 MMOBEPXHOCTHU U MOJHOU https://m.edsoo.ru/A2N3J7D2Z
MIOBEPXHOCTU KOHYyCa
[Tnomans 6oxoBOM

54 MMOBEPXHOCTHU U MOJHON https://m.edsoo.ru/AOVOISLIK
MOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckue 3a1aun

55 Ha AORA3ATEILCTEO 1 https://m.edsoo0.ru/O9U9S 1JOE
BBIUHCJIEHHE, TOCTPOCHUEM
CEYEHHI [IUIMHIpPA, KOHyCa

56 (TepeoMeTpirieckie 3ata https://m.edsoo.ru/JSUOH2A2M

Ha JOKa3aTCJIbCTBO U

38



https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M

BBIYHUCJICHUEC, TIOCTPOCHUEM
CEUCHMI IUIMHIpPA, KOHyCa

[Ipuxnagueie 3amauu,

57 https://m.eds00.1u/Z900X4X97
CBSI3aHHBIE C [IHJIUHAPOM

58 TpuKnaznHsIe 32124, https://m.edsoo.ru/U4W2DIN4Y
CBSI3aHHBIE C [IUITUHAPOM

59 Cddepa u map https://m.edsoo0.ru/D2M8Q1Q9IM
[lepeceuenue chepsl u mapa

60 ¢ iockoctelo. Kacare https://m.eds00.ru/Q0V2D9T2C
mapa u cepsl INIOCKOCTHIO.
Bun u uzo0Opaxenue mapa
[Tepeceuenue cdepsbl u mapa

61 ¢ miockoctpio. Kacaie https://m.edsoo0.ru/T1S7U4C8E
mapa u cqepsl INIOCKOCTHIO.
Bun u nzobpakenue mapa
VYpaBHenue chepsl.

62 [Tnomaas chepsr u e€ https://m.edsoo.ru/O4A7V3I3L
yacTeu

63 Cummetpus cdepsl U mapa https://m.edsoo.ru/M1USL5B8Z
CrepeomeTrpuueckue 3a1a4u
Ha JI0Ka3aTeIbCTBO U

64 BHqHCJvIeHHe’ CRASAMHBIC €0 https://m.edsoo.ru/A7L8SSUGE
chepoii u mapom,
MIOCTPOCHUEM MX CEUCHHI
IJIOCKOCTBIO
CrepeomeTrpuueckue 3a1auu

65 Ha JI0Ka3aTeIbCTBO U https://m.edsoo.ru/F8W7Q8M8S

BBIYHMCJICHHUC, CBA3aHHBIC CO
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https://m.edsoo.ru/Z9O0X4X9Z
https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S

chepoii u mapom,
MIOCTPOCHUEM MX CEUCHHI
IUIOCKOCTBIO

[Ipukiagueie 3agauu,

66 CBsI3aHHBIE CO chepoi U https://m.eds00.ru/POT2G5X0D
mapom
[ToBTOpEHUE: OKPYKHOCTH

67 & TUIOCKOCTH, BRIHCICHIA https://m.edsoo0.rt/FOCIG7TA1V
B OKPYKHOCTH, CTaHJaPTHBIC
moa00ms
Paznuunble KOMOMHAIIUN TET

68 BpalleHus U https://m.eds00.ru/M9X1Y9CIM
MHOTOTPaHHHUKOB

69 3apatn no Teme "Tena H” https://m.edsoo.ru/N4BOF4R3E
MTOBEPXHOCTHU BpaICHUS

70 3anaum no Teme "Tena H" https://m.edsoo.rt/A6W6VSB7D
MOBEPXHOCTH BpAICHUS

71 Kontponbras padora "TeJI"a https://m.eds00.ru/Y9QI1P8D6A
Y TIOBEPXHOCTH BpAIICHUS
O06Beém muuHapa. Teopema

72 00 00BEMeE PSIMOTO https://m.edsoo.ru/S4D1E8J7S
UIHH]pA
Brrancnenune 006EMOB T C

73 MTOMONIBIO OMPEIETIEHHOTO https://m.edso0.ru/G2P3E3TIN
uHTerpana. O0bpEM KOHyca
[Tnomaau 60KOBOM M

74 MIOJTHOM TOBEPXHOCTHU https://m.edsoo.ru/HOZ3J5BOL

KOHYyca
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https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V
https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S
https://m.edsoo.ru/G2P3E3T9N
https://m.edsoo.ru/H0Z3J5B0L

75

CrepeomeTpuiecKue 3a/1a4u,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB IIMIIMHIPA, KOHYCA

https://m.edsoo.ru/ROB3L5Q3H

76

[Ipukiagselie 3aga4u no
teme "OO0BEMBI U TIIOIIAU
noBepxHoctel Ten"

https://m.edsoo.ru/GOMIN4VIR

77

OO0béM 11apa u mapoBOro
cektopa. Teopema 06
00béme mapa. [lnomans
cheprl. CTepeoMeTpuiecKre
3aJ1auu, CBSI3aHHBIE C
BBIUKCIIEHHEM 00BEMOB
1rapa, apoBoro CerMeHTa u
IIaPOBOTO CEKTOpa

https://m.edsoo.ru/USE8V1S8K

78

[IpukitagHblie 3aga4u Mo
teme "OOBEMEI TET",
CBSI3aHHBIE C 00BEMOM II1apa
U TUIOIIABI0 Chephl.
COOTHOIICHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH 1
00BEMamMu MOJOOHBIX Tel

https://m.edsoo.ru/F2B9V6K3V

79

IToxoOuEble Tena B
npoctpancTse. 3meHnenue
00BEMa mpu noo0uu.
CrepeoMeTpruecKkue 3aaauu,
CBSI3aHHBIE C BBIUUCIIEHHEM
00BEMOB TEII U IUIOMaAck
MTOBEPXHOCTEN

https://m.edsoo.ru/Y7S7CONOM

80

KonTtponsHas padora

https://m.edsoo.rw/E7Y1D1J8F
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"[Tmomany MOBEPXHOCTU U
00BEMBI KPYTIIBIX TEN"

81

JIBM>KEHHUS IPOCTPAHCTBA.
Orobpaxenus. JIBuxeHus u
paBeHcTBO uryp. O6mue
CBOMCTBA JIBWKCHUI

https://m.edsoo.ru/P8X9YIKIN

82

Bunsl nBmkenuit:
napajuleIbHBIN IIEPEHOC,
LIEHTpaJIbHAsl CUMMETPHS,
3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT MIPSAMOM

https://m.edsoo.ru/FSA906K 6N

&3

[IpeobpazoBanus mog00Hs.
[psimas u cepa Diinepa

https://m.edsoo.rt/XOU1R7EOM

84

FeOMeTpI/ILIeCKI/Ie 3aJa4u Ha
IMPUMCHCHUEC ABUIKCHUS

https://m.edsoo0.1u/Y0Z4M4Q3N

85

KonTponsnas pabora
"BexTops! B mpocTpaHcTBe"

https://m.edsoo.ru/L.9T1YSE7S

86

Ob6o06m1aro1ee MOBTOPeHNE
11 moHsiTHII U METOOB
Kypca reometpun 1011
KJIACCOB, CUCTEMAaTH3aIUS
3Hanuit: "[lapanienpHOCTD
MPSIMBIX U TIJIOCKOCTEN B
npocTpaHcTse"

https://m.edsoo.ru/O711L7S8D

87

Ob6o0maromee MOBTOPeHNE
11 moHsATHI U METO/IOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3aLUs

https://m.edsoo.ru/Z0T2I17VIN
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3HaHUi: "BekTopsl B
npocTpaHcTee"

88

Ob6o0maromee MOBTOPEHNE
11 moHsATHI U METO/IOB
Kypca reometpuu 1011
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "BekTopsel B
npocTpaHcTse"

https://m.edsoo.ru/X11L.4M9T7S

89

Ob6o0muaromee MOBTOPEHNE
11 moHsATHI U METO/IOB
Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aIlHs
3HaHuii: "OobeM
MHOTOTpaHHHUKA"

https://m.edsoo.ru/L8B7KSP7L

90

Ob6o06maromee MOBTOPeHNE
11 moHITUH 1 METOIOB
Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTH3aIlHs
3HaHuii: "O0beM
MHOTOTrpaHHHKa"

https://m.edso0o.ru/A8TIGID2P

91

O06o0mmatomiee MOBTOPEHHE
11 mOHATUNA 1 METOIOB
Kypca reometrpun 10-11
KJIACCOB, CUCTeMAaTH3aIIHs
sgaHuu: "[lmomanu
MOBEPXHOCTH M 0OBEMBI
KpYyIJibIX TN

https://m.edsoo.ru/D2R2ATNSY

92

O6o0matoree MOBTOPEHHE
11 moHATHI U METOOOB

https://m.edsoo0.ru/GOHOWSL 11

43



https://m.edsoo.ru/X1L4M9T7S
https://m.edsoo.ru/L8B7K5P7L
https://m.edsoo.ru/A8T9G9D2P
https://m.edsoo.ru/D2R2A7N5Y
https://m.edsoo.ru/G0H6W8L1I

Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMATU3aLUs
sgaguii: "Ilnomann
HOBEPXHOCTU U 00BEMBI
KpYIJbIX TEN"

Htorosast KOHTpOJIbHASA

93 https://m.edsoo.ru/A2T8K400H
pabota

94 Hrorosas konTpobHas https://m.edsoo.ru/P6R5P8UTU
pabora

95 Hostopertie, 0606meHI:Ie " https://m.edsoo.ru/C7F7Y3Z6K
cucTeMaTu3anus 3HaHUI
Hcropus pazsurus
CTEPEOMETPUN KAK HAYKU U

96 ©€ POJIb B pasBHTHA https://m.edsoo.ru/ROCOE8D10
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI
Ucrtopus pa3sutus
CTEPEOMETPUHN KAK HAYKU U

97 ©0 POITE B PASBATHHE https://m.edsoo.ru/M8M4H1Y2T
COBPEMEHHBIX UHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI
Hcropus pa3Butus
CTEPEOMETPUHU KaK HAYKU U

98 €€ poJib B pa3BUTUHU https://m.eds00.ru/R9S5Y2Y7D

COBPCMCHHBIX MHKCHCPHBIX
N KOMIIBIOTCPHBIX
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TEXHOJIOTUU

99

Ucrtopus pazsurus
CTEPEOMETPUHU KaK HAYKU U
€€ poJIb B Pa3BUTHH
COBPCMCHHBIX MHKCHCPHBIX
N KOMIIBIOTCPHBIX
TEXHOJIOTHM

https://m.edsoo.ru/USL. 3 A9HS8I

100

Hcropus pazsurus
CTEPEOMETPUN KAK HAYKU U
€€ poJIb B pa3BUTUH
COBPEMEHHBIX UH)XEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/A7M5S2P5M

101

Hcropus pazsurus
CTEPEOMETPUN KAK HAYKU U
€€ poJIb B pa3BUTHUH
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/I9P7L.3WS5R

102

Hcrtopus pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/G3Y5W3Z70B

OBUIEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

102
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KUJIACC
Kon >
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHUSAMU: TOUKA, MPsAMasi, TIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX NPU PEIICHUU
’ reOMETPUIECKUX 3a/1a9
73 OnepupoBaTh MOHATHSAMH: TMAapaJJIEIbHOCTh U MEPHEHANKYISIPHOCTH
' HPSAMBIX U IIOCKOCTEH
74 KnaccuduimpoBaTs B3aUMHOE pAaCIOIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
) IPOCTPAHCTBE
OrniepupoBaTh MOHSTHSAMU: JIBYTPAHHBINA YroJi, TPaHH JIBYTPAHHOTO YIJIa,
7.5 pedpo BYrpaHHOrO yria, JUHEHHBINA Yroj JBYyIpaHHOTO yTja, rpaaycHas
Mepa JBYTPaHHOTO yria
76 OnepupoBaTh TOHATUSAMU: MHOTOTPAHHUK, BBIMYKIBIA M HEBBITYKIIBINA
’ MHOTOI'PAHHUK, 3JIEMEHTHl MHOTOIPAHHHKA, TPABUIILHBI MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpamuaa, MpU3Ma,
) MPSIMOYTOJIBHBIN Mapaienenumnen, Ky0)
KnaccupumupoBaTh  MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAaHUSA  JUIA
7.8 KJ1acCU(pUKalUuU (BBITYKJIble U HEBBIMYKJIbIE MHOTOTPAaHHUKH, MPaBUIIbHBIE
MHOTOTPaHHUKH, MPSIMbIE U HAKJIOHHBIE IPU3MBI, MTapaljiesIeuIeabl)
7.9 OrnepupoBaTh NOHATHSIMU: CEKYIIas MIIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB
710 OOBSICHATh MPUHIUIIBI IOCTPOSHUSI CEYEHU MHOTOIPAaHHUKOB, UCIOJB3YS
' METO/I CIE0B
CtpouTh CceuY€HHUS MHOTOTPAHHMKOB METOJOM CJIEJOB, BBIMOJHATD
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Yy
Pemater 3amaun Ha HaXOXKIEHHUE TE€OMETPHUYECKUX BEJIMYMH MO OOpasiam
WIM aIropuT™MaMm, NPUMEHSS M3BECTHBIE AHAJTUTUYECKHUE METOIbl MpU
7.12 pelIeHur  CTaHJAPTHBIX MaTEMaTHYeCKMX 3a/Jad Ha  BBIYUCIICHHE
pacCTOSTHUN MEXAYy ABYMSI TOYKAMH, OT TOYKH JO TPSMOH, OT TOUYKHJIO
TUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMU
Pematp 3amaun Ha HaXOXKIEHHUE TE€OMETPHUYECKUX BEJIMYMH MO OOpasiam
7.13 WU QITOPUTMaM, NPUMEHSS H3BECTHBIE AHAIUTHYECKUE METOAbI IpHU

PCIICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHCIICHHUC YIJIOB
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MEXIY CKPEIIMBAIOIUMUCA NPAMBIMH, MEXKIY NPSIMOM M IUIOCKOCTBIO,
MEXy TUNIOCKOCTSMH, ABYTPAHHBIX YTJIOB

Boraucnars 00bEMBI U MIJIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3MA,

7.14 nupamMpia) ¢ NpUMEHEHHEM (OpPMyYJl, BBIUUCIATH COOTHOLICHUS MEXKIY
TUIOIIAIIMU TTIOBEPXHOCTEN, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATHAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUU (PUTYPBHI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHOOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEeOMETpUYECKHX (uUrypax, IMpeAcTaBICHHYI0 Ha
YepTekax U pUCYHKaxX
[TpumensTp reoMeTpudeckue (aKThl Ui PEHICHHS CTEPEOMETPUYECKHX
7.17 3a/1a4, MPEAIONATralIuX HECKOJIbKO IIAaroB pEIIEHUs, €CJIH YCIOBHS
PUMEHEHHUS 3aJlaHbl B IBHOU opMme
718 IIpuMeHATs NpoCTEHIIME NPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-
' KOMMYHHKAI[MOHHBIE CUCTEMBI ITPU PEIICHNN CTEPEOMETPUUECKHUX 3a]1a4
719 [IpuBoauTs NpUMEpPhl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEM B MPHUPOAE H
' ’KU3HH, PACIlO3HAaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpyMeHsTh MOJIy4eHHbIE 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTYallUu ¥ MPUMEHATh U3yUEHHBIE MOHITHS B MPOLIECCe TOMCKA PelleHus
MaTeMaTHYeCKu CPOpPMYIUPOBAHHON MPOOIEMbI, MOJEIUPOBATh peabHbIE
7.20 CUTyallud Ha $S3bIKE T'€OMETPUH, HMCCIEN0BAaTh IOCTPOCHHBIE MOJEIU C
UCIIONIb30BaHUEM T€OMETPUUYECKUX TOHATUN U TEopeM, ammapaTa anreOpsl,
pemars  NpakTUYEeCKHE  3a7aud,  CBA3aHHBIE C  HAXO0XJICHUEM
TFE€OMETPUUYECKUX BEJIUUUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsIeMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero oopa3oBaHusi
pe3yjabTara
6 I'eomertpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHYECKAs IMOBEPXHOCTb, 0Opa3yromue
6.1 LWIMHIPUYECKON TOBEPXHOCTH, IWIMHJIP, KOHUYECKAas IOBEPXHOCTb,
o0pa3yronie KOHH4eCKOW TOBEPXHOCTH, KOHYC, ceprudecKkasi HOBEpXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CITOCOOBI OTyUEHUS TEJl BpallleHUs
6.4 KnaccugunupoBats B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUSAMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
6.5 CErMEHTa, IIAPOBOM CJIOM, OCHOBAHHME IIAPOBOrO CJOs, BHICOTA IIAPOBOrO

CJI051, IIIAPOBOM CEKTOP
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6.6

Beruucisate  00BEMBI W IUIOMIAAM TOBEPXHOCTEH TEN  BpAIICHUS,
TEOMETPUUYECKHUX TEJI C MPUMEHEHHEM (HOPMYIT

6.7

OnepupoBaTh NOHATHSAMHM: MHOTOTPaHHMK, BIIMCAaHHBIH B cdepy U
OTNMCAHHBIN OKONO cdepbl, chepa, BIUCAaHHAST B MHOTOTPAHHHUK WJIH TEJIO
BpalICHUs

6.8

BbancnsTe COOTHOLIECHHUS MEXIY IMIIOMAASIMHI MTOBEPXHOCTEN U 00bEMaMu
MONOOHBIX TEN

6.9

N3o6paxarh u3zydaemble GUIypbl OT PyKHM M C IPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HTHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKM M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHJI CBepXy, COOKY, CHHU3Y; CTPOHWTH CEUYCHHS TEl
BpallleHus

6.11

W3BnekaTb, HWHTEPNPETHPOBATH M IpPeoOpa3oBbIBaTh HH(GOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Urypax, MpeJACTaBICHHYIO Ha
yepTeKax U pUCyHKaxX

6.12

HpI/IMeHHTB ICOMCTPUUCCKUC (1)8.KTBI A1 p€ICHUA CTCPCOMETPHUYCCKUX
3ala4, MNOpCAIojiararommux HCECKOJBbKO MMAaroB pelIcHusdA, €CIU YCIOBUA
MMPUMCHCHUS 3a1aHbI B SIBHOU (bopMe

6.13

OrnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BLIHOHHﬂTB ,Z[eI\/JICTBI/IH CIIOKCHUA BCKTOpOB, BbIYUTAHUA BCKTOpOB nu
YMHO)KGHI/ISI BeKTOpa Ha 4YucCio, O6’b$ICHHTB, KaKHUMH CBOfICTBaMH OHHA
o0J1azaroT

6.15

HpI/IMeHHTb IIpaBUJIO MapaJuICICIIUIICAA IIPpU CIIOKCHUHU BCKTOPOB

6.16

OnepupoBaTh TOHATUSIMH: JI€KAPTOBBl KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJ
MeXy BEKTOpamH, CKaJspHOE MPOU3BEJCHHUE BEKTOPOB, KOJIMHEAPHbBIE U
KOMILUTAaHApHBIE BEKTOPBI

6.17

Haxomute cymMMy BEKTOpPOB M NPOM3BEICHHE BEKTOpa Ha 4YMCIIO, Yol
MEX/y BEKTOpaMH, CKaJSIpHOE IMPOU3BEACHME, PACKIIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3azaBath IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT

6.19

Pemarp mpocreiiniye reoMeTpuyeckre 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOa

6.20

Pemats 3a4a4d Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIICHUH W
HaxXO0XACHUEC TCOMETPUUYCCKUX BCIIMYMUH I10 06pa3uaM WK aJirOpuT™Mam,
IMPUMCHSA HU3BECTHBIC METOAbI npu pPEeIICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATs mpoCTEWIIMEe IPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4

6.22

HpI/IBOI[I/ITL IMPpUMECPBI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpUpoac Hu
JKHU3HH, paCIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC
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6.23

[IpuMeHATh MOTy4YeHHBIE 3HAHUS HA MPAKTHKE: aHATU3UPOBATH pPEaTbHBIC
CUTYyallUu ¥ MPUMEHSATh U3yUEHHBIE MOHITHS B MPOLIECCe MOUCKA PelleHus
MaTeMaTHYeCKu CPOpPMYIUPOBAHHON MPOOIEMbI, MOJECIUPOBATh peajbHbIe
CUTyalldd Ha S3bIK€ TEOMETPUHU, HCCIEAOBATh IMOCTPOCHHBIE MOJENIU C
MCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHATUN U TEOopeM, ammapaTa anreOpsl,
pemiath ~ NpPaKTMYECKUE  3aJaud,  CBSA3aHHBIE C  HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH
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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,
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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

11 KIIACC

Kox
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

[{umuapuyeckas MOBEPXHOCTh, 00pa3yIoUINe MUJINHAPHUECKOW MOBEPXHOCTH, OCh
WINHAPUYECKOM ToBepXHOCTH. LlmnmHAp: ocHOBaHHMS M OOKOBasi MOBEPXHOCTD,
o0pa3yromias 1 ock, IO s OOKOBOM M MOTHON TOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yronne KOHUYECKON MOBEPXHOCTH, OCh U BepUINHA
KOHUYecKol moBepxHOCcTH. KOHyc: OCHOBaHME W BepIIMHA, OOpasyromias U OCh,
wiomaab OOKOBOW M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: OOpasyromme u
BbICOTA, OCHOBAHUA U 601(01321;1 IMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUOMabp MoBepxHocTU chephl. Banmuoe
pacnonoxxeHue cdepbl U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIomaab

cepsl

6.4

N3o0pakeHue Ten BpamieHus Ha TUIOCKOCTH. Pa3BépTka nummHapa 1 KOHyca

6.5

KoMOuHammu ten BpalieHus: ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OITUCAHHBIN OKOJIO
cdepsl, cdepa, BOUCAHHAS] B MHOTOTPAHHUK, WX TEJIO BPAIECHUS

6.6

[Tonsitue 006 o0BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO NapalieNienunena u cieAcTBus u3 He€. O0bEM HWIMHIpA, KOHYyCA.
O06BEM mapa u wiomaas chepsl

6.7

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXAY IJIOLIAAsIMU TTOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEN

6.8

Ceuenuss nwIMHApa (MapajjIeIbHO U TMEPHEHAUKYJISPHO OCH), CEYEHMsI KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIECE Yepe3 BEPLIMHY ), CEUSHHsI 11apa

6.9

Bektop Ha miuockoctd M B npocTpaHCTBE. CIIO)KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoskeHune BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio mapamienenumnena. Pemenne 3aga4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIPaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpsimoyronbHasi cucTtemMa KOOpIMHAT B MpocTpaHcTBe. KoopAuHATHI BeKTOpa.
[Ipocreiimne 3amauu B KOOpAMHATaX. YTrol Mexay BekTopamu. CkanspHoe
MIPOU3BEJICHUE BEKTOPOB. BbIuMcieHHE yIIIOB MEXIy NPSIMBIMH U IJIOCKOCTSIMHU.
KoopanHatHO-BEKTOpPHBIN METO/I MIPHU PEILICHUH TEOMETPUUECKUX 3a/1a4
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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
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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

peuicHrd B HNPUKIAAHBIX, B TOM YHCJIC COLMAJIbBHO-3KOHOMHUYCCKUX U
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(bU3MYEeCKUX 3a/avax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MTOMOIIBIO
WHTErpajia; MPUBOJUTH MPUMEPHl MATEMaTHUYECKOTO MOJAEIHUPOBAHUS C

MOMOUIbI0 AU PepeHnaTbHbIX YPAaBHEHUM

YMeHnue onepupoBath NOHATUAMU: Tpaduk (GyHKIMU, oOpaTHast QyHKLUSA,
KoMno3uuus (QyHKUuUH, nuHeiiHas ¢GyHKUMA, KBaapaTudyHas (QYHKIHA,
panuoHanbHas (yHKUUSA, cTeneHHas (yHKUMSA, TPUTOHOMETPUUECKHE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHEe (YHKIMHU, TOKa3aTelbHas U
aorapumuueckas QyHKIMM; YMEHUE CTPOUTh TIpadUKH HU3yYEHHBIX
GyHKIUH,  BBINONHATH  mpeoOpa3oBaHuss  TpadukoB  (PyHKUIHH,
HCIOJIb30BaTh I'padUKH JUIs U3YyYEHUs IPOLECCOB M 3aBUCUMOCTEH, MpU
peleHnH 3a7ad U3 APYrux y4eOHbIX HPEeAMETOB W 3a/lady U3 peasbHOU
KHU3HHU, BBIpAXKATh (OpPMyJIaMH 3aBHCHUMOCTH MEXIY BEIWYHHAMU;
UCIIOJIb30BaTh CBOMCTBA W Tpaduku (QyHKIMHA Ui pelleHus ypaBHEHHUH,
HEpaBEHCTB M 3a/Ja4y C IapaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IINTIOCKOCTH MHOKCCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBIE 3a/laud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JIBUKEHUE, paboTy, CTOMMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 3a/a4i U3 00JacTH YNpaBJICHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAMH); COCTaBIATh BBIPAKEHHS, YpaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBI IO YCJIOBHIO 3aJa4dd, HCCIENOBATHh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPABJIONOAOOHOCTh pPE3YyJIbTATOB, YMEHHE MOJIEINPOBAThH
peaJbHBIE CUTyallMd Ha S3bIKE MAaTEMaTHKH; COCTABJIATH BBIPAXKCHMS,
YPAaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCHOJb30BAHMEM  ammapara  ajareopsl,

HMHTEPIPETUPOBATH ITOIYYEHHBIN pPe3yJIbTaT

YMeHue omnepupoBaTh MOHATHUSMHU: CpelHee apu(MeTHuecKoe, MeauaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUYEHUs, pa3Max, JTUCIepCus, CTaHAapTHOe
OTKJIOHEHHE YMCJIOBOTO Habopa; yMEHHE HU3BJeKaTb, MHTEPIPETUPOBATH
nH(popMalInIo, MPEACTaBIEHHYI0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTPa)KAIOILYI0 CBOWMCTBA pEabHBIX IPOLECCOB M SIBJIECHUI; MPEACTABIATh
nH(pOpMalLIMI0O € TOMOILIBI0 TabMUIl W JAMarpaMM; HCCJIEI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapUuecKH UCCIEN0BaTh COBMECTHBIE

Ha6J'II-OI[eHI/I${ C IMIOMOLIBIO JUarpamMm pacCCUuBaHUs U JIMHEMHOMN perpeccun

YMeHue onepupoBaTh IOHATHAMH: CIyYaWHBIA OIBIT U CIIy4ailHOE
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COOBITHE, BEPOSTHOCTb CIIy4aHOTO COOBITHUS; YMEHUE BBIYUCIATH
BEPOSATHOCTh C MCIIOJIb30BAaHUEM TIpapUuecKuX METOAOB; NPUMEHAThH
(GOpMyIIbI CHOXKEHUSI U YMHOXKEHHUSI BEpOSTHOCTEH, (OpMyIiy IOJIHON
BEpOATHOCTH, Gopmyiny bepHysiu, komOuHaTOpHBIE (akThl U (HOPMYIIbI;
OLICHUBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OINEpPUPOBaATh
MOHATUSAMM:  CllydaliHas BEJIMYMHA, PACIpPEIEIICEHUE BEPOSTHOCTEH,
MaTeMaTHYECKOE OXHUJAHWE, IUCIEepPCUs W CTaHAAPTHOE OTKJIOHEHHE
CllyuallHOM  BeNWYMHBL, (QYHKIMU  paclpefeiieHus U IJIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTE€IbHOIO U HOPMAJIBHOTO PACTIPEIEICHUN; YMEHUE
HCIIOJIb30BaTh CBOMCTBA U3YYECHHBIX PACIpPENEICHUN Ul pELIeHUs 3a1ad4;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJBIINX YHCEJ, METOJbl BHIOOPOUHBIX
UCCIIEIOBAaHUI; YMEHHE NPUBOJUTH IPUMEPBI MPOSABIEHUSA 3aKOHA
OONBIINX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX; yMEHHUE
OIIEpUPOBATh MOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YNCIO COYETAHMH,
YUCIIO  NEepecTaHOBOK; OuHOM  HplOTOHA;  yMeHHME  NIPUMEHSATH
KOMOMHATOpHbIE (haKThl U pacCyXACHMs JUIsl PELICHUs 3a]ad; OLEHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJEINb U

HHTCPIIPCTHUPOBATDH HOJ'Iy‘-IeHHHﬁ pe3yibTat

YMeHue omnepupoBaTh MOHATUSMHU: TOYKA, MpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJla, IUIOCKUW Yroj, JBYTPaHHbIN
yIoJ, TPEXTPAaHHBIN YroJl, CKpEUIMBAIOIINECS NPsIMbIE, MapauIeIbHOCTh U
NCPpHNCHAUKYJISIPHOCTE MPAMBIX U HJIOCKOCTGfI, Yroia MCEXKAy IpsSIMbIMH,
Yroia MEXAy MpsAMONM M IUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM JO IUIOCKOCTH, PAacCTOSHUE MEXKIY HPSIMBIMH,
paccTosHUE MEXy IUIOCKOCTSMHU; YMEHHUE HCIIOIb30BATh MPHU PEILICHUH
3aa4 HU3Yy4YCHHBIC (baKTBI U TCOPEMBbI IUIAHUMCETPUH, YMCHHUC OLICHUBATH
pasMepsl OOBEKTOB OKPYXAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKHe
MOZACIM C IMOMOIIBIO TCOMCTPHYCCKUX MOHATHH U BCJIMYMH, pCIIATbh

CBA3aHHBIC C HUMU IPAKTHYCCKUEC 3a1a4n

10

YMeHne omnepupoBaTh MOHATUSAMH: IUIOMANb (UTYPHI, 00BEM (QUTYPHI,
MHOTI'Or'paHHUK, HpaBI/IJIBHLII\/'I MHOT'OrpaHHUK, CCUYCHHUC MHOI'OIpaHHHUKA,
KyO, Tapajenenuren, npu3Ma, OUpamMuaa, Qurypa W TOBEPXHOCTh
BpallleHHsl, IMIUHIP, KOHYC, Imap, cdepa, IUIOMAAb cdepsl, MIOLIaab
MOBEPXHOCTH MHUPAMUJbI, TMPHU3MBI, KOHyCa, LWIHHApPA, O0BEM Kyoa,

IIPSAMOYTOJIBHOIO NapaJuleenunena, NOUpamMuabl, IPU3MblL, LWIWHIpA,
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KOHycCa, 1IIapa, pa3BEpTKa IOBEPXHOCTH, CEYEHHUS KOHyCa W LHJIMHIPA,
MapajuleJIbHbIE OCU WM OCHOBAHHWIO, CEYEHUE IIapa, IUIOCKOCTb,
Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTU
BpALEHUs, UX CEYEHHUsI, B TOM YHUCIIE C IIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKHUX (UTYDP, CAMOCTOSTEIHHO
(dhopMynHUpoBaTh ONpEENICHUsI U3y4YaeMbIX (UTYp, BbIIBUTaTh TUIIOTE3HI O
CBOWCTBaX M IMpH3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJAUTH KiIacCUPUKauuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMBIE JIOTOJHUTENbHBIE

MOCTPOEHUS

11

YMeHHe ~ onepupoBaTh IOHATHUSMH: JIBIDKCHHE B IPOCTPAHCTBE,
HapauIe/IbHBIA MEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeobOpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYpHl, B TOM YHCIIE B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a]ad; HaXOAUTh TCOMETPUYECKHE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) NIPU PELICHUU 3a7ad U3 JAPYTHX YYCOHBIX MPEJAMETOB U
U3 PeaNTbHOW JKU3HH; YMCHHUE BBIYHCIIATH T€OMETPHUECKHE BETUIHHBI
(mHa, yroiy, mIOm@Anb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOJIB3YS
U3y4YeHHBbIC (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMIAIb MOBEPXHOCTH
MUPaMUbI, PU3MBI, KOHYycCa, MWIMHIPA, IUIOMAab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapajuie/ienuie/a, MUPaMHIbl, TPU3MbI, HIHHIPA,

KOHYCa, I1apa; yMEHUE HaXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX (pUryp

12

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMAa KOOPAMHAT,
BEKTOp, KOOpPAWHATHI TOYKH, KOOPJHMHATHI BEKTOpA, CymMMa BEKTOPOB,
NPOU3BEACHNE BEKTOpa HA YMHCIO, pa3joKEeHHEe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIACHUE, YIOJl MEXAY
BEKTOpaMM; YMEHHME HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBI METOJ

JUIS pellieHUsl TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB

13

YMeHne BeIOMpaTh MOAXOASIIANA METOJT IJIsl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B M3yYEHWH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHI; YMEHHWE paclo3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOAUTH NPUMEPHI MATEMATUUECKUX

OTKPBITUHA POCCUICKON M MUPOBOM MaT€MaTHYECKOW HAyKH
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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
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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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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

[ToropenoB A. B. Martemaruka: reometpusi: 10-11 knmaccsl. M.: [Ipocsenienue,

2020.-175c.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJA
http://www.1september.ru - clieHapu# ypoKOB, OJTUMITHAI, pa3pabOTKHU TECTOB,
KOHTPOJIbHBIX pa0oT - HA METOIMYECKOM caiite; https://www.lektorium.tv —
MIPOCBETUTEIILCKUH TIPOCKT: CO3/IaHNE YPOKOB, KypCOB;

https://infourok.ru/biblioteka - nadoypok;

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

[Ixoma MaTepHEeT-ypoK https://interneturok.ru; O6pa3zoBaTebHBIN OPTA

«Buneoypoxu» https://videouroki.net
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