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AHHOTAIMSA
K pa0o4eii mporpaMmme 1o reomerpun (yriy0JéHnblii yposenb) 10-11 kiiaccos

PaGouass mporpamma mo reomerpuu (Yrjy0J€éHHbIH YPOBeHb) CpPEIHETO
obmiero o6pa3zoBaHus ['0CymapCTBEHHOTO OIOKETHOTO 00Ie00Pa30BaTEIHHOTO
yupexaenuss Camapckoid obiactu cpeaHeil oOrieoOpa3zoBaTenbHOM MIKOIBI Nel
n.r.T. Cyxomon myHununaiabHoro pailona CeprueBckuii Camapckoidt o0mactu
COCTaBJICHA Ha OCHOBE CJICIYIOIIUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

1. denepaibHOr0 ToOCyJapCTBEHHOTO 00pa3oBaTENbHOTO CTaHJapTa
CpelaHero ooO1mero oOpa3oBaHUs, YTBEPKIEHHOTO TMPUKA30oM MUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickorr @eneparuu ot 17 mas 2012 r. Ne 413 «O6
YTBEPXKIECHUM U BBEICHUM B JeiicTBue DenepanbHOTO TOCYyAapCTBEHHOIO
0o0pa30BaTeNBLHOTO CTAaHIApTa CpPEJHEro oO0mero oO0pa3oBaHUS», MPHUKA30M
MunnctepctBa npocsemieHuss PO or 12 asrycra 2022 r Ne 732 "O BHeceHuu
U3MEHEHU B (enepanbHbli TOCYIApCTBEHHBIM O0pa30BaTENbHBIA CTaHAAPT
cpenHero oOwmiero o0pa3oBaHUs, YTBEPXKICHHBIM MpuKazoM MuHucTepcTBa
oOpazoBanus u Hayku Poccuiickoit ®denepanum ot 17 mas 20121  Ne 413",
npukazom Munnpocemenus Poccuu ot 18.05.2023r N 371 "OO6 yTBepkIeHUU
dbenepanpHOll 00pa3oBaTENbHONM MPOTPAMMBI CpeHETO 001Iero obpa3oBaHus",
npukazom Munnpocsemenuss Poccun ot 09.10.2024 N 704 "O BHeceHuu
M3MEHECHH B HEKOTOpbIE MpHKa3bl MuHuHcTepcTBa mnpocBemeHus Poccuiickon
denepanuu, Kacarommecs GpeaeparbHbIX 00pa30BaTEeIbHBIX MPOTPAMM HaYaJIbHOTO
obmiero 00pa3oBaHMs, OCHOBHOTO OOIIEro 0O0pa3oBaHHMS W CPEIHEro OOIIEeTro
oOpazoBaHus".

2. OcHOBHOW  00pa3oBaTeIbHOM  MpOrpaMMbl  CpPEAHEro  OOIIero
oopazoBanuss ['BOY COII Nel mr.r. Cyxomol MyHHUIIMIIAILHOTO paiioHa
Cepruesckuii Camapckoit 001acTH.

OOpa3zoBaTeNbHBIA  MPOIECC  OCYIMIECTBIACTCS C  HCIOJIH30BAHUEM
y4eOHUKOB, Y4Y€OHBIX IIOCOOMH, BXOASAIIUMX B JACHUCTBYIOIIMHI (denepanbHbIN
nepedeHb y4eOHHKOB. [lepeueHb y4eOHMKOB €KETOJAHO YTBEPKIACTCS MPUKA30M
JUPEKTOpPA IO IIKOJIE.

Ha n3yuenue reomerpuu (yriry0JiéHHbIA YPOBEHb) B CPEIHEH IIKOJIE
BoeIeIsieTcsa 204 gaca:
e B 10 kiacce 102 gaca
e B 11 kiacce 102 vaca



PabGouass mnporpamma BKJIIOYaeT B ce0s TMOSICHUTEIbHYIO 3alucCKy,
IUTAHUPYEMbIE pPEe3yJbTaTbl OCBOCHHUA Y4YeOHOTO TMpeaMeTa, COJCp)KaHUe
y4eOHOro MpeaMeTa, TEeMAaTUYeCKOe MIIAHUPOBAaHKE, KaJleHAapHO-TEMaTHIECKOE
-[UIAHUPOBAHUE, OLICHOYHBIE MATEPUAIIBI.

CpOK pcain3aliii IIporpaMmMbl — 2 rozga.



MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JIOTMYECKOE  MBIIUICHHE,  (QopMHUpyeMoe  TpuU  HU3yUYEHUU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS NIPU PEIIECHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  oOecledeHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IppopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJEéHHOM YpOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IMPOCTPAHCTBEHHBIX (PUTypaXx M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM M Te€Jla BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE YMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bekrtoppl ©  KoOpAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kiaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MIPOrpaMMBbl, pacHpeleIEHHBIM IO TOoJaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM TPUHITATIA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATHh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTth  ycioBus i auddepeHumanuu  oOydeHHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoMm BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM [0  IUJIOCKOCTH,  MNpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOIO yria. TpEXrpaHHbId U MHOTOI'PAaHHbIE YTJIbL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TOBEPXHOCTM MHOrOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammupa: n-yrojsbHas NUpaMHA,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O mpaBUIIBHBIX MHOTIOTPaHHUKAX: OKTadJIp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHO)XEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pasloOXKEHUU BEKTOpa IO TPEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUIbl U KoHyca. O0bEM 11apa U MIapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CECUCHUI: METOJI CIIEI0B, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTteMa KoopauHat B npoctpancTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHOoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOIr0 Hapoja, cpopMUpPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) hcTeTHYeCKOe BOCIIUTAHHE!

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, IOHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KyJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpOBaTh MHGOPMALMIO, MPEICTaBIATh €€ B pazIUYHbIX (Qopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IIPU PEIICHUU 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTb CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pAacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuiesbHOE, LEHTPAIIbLHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHNN MAaTEMATUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NPEJCTABICHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHIATUSAMHU, CBSI3aHHBIMH C TE€JIAMH BPAILLCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAaIlCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIM TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTSHKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DHUTYpP: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OIEpalluy HaJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOi, MpeoOpa3oBaHust MOJ00US;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METO/bl TOCTPOCHMSI CEUEHMI: METOJA CIEI0B, METO]
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOM (hopMme;

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

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHHUBATh,
aHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYALUH, IPUMEHATh U3yUCHHBIC
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPUH, HCCJEN0BATh NOCTPOECHHBIC
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTUSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTL NPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BexTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHwMeE, 0606meHI/vIe " 17 9
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUS Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUsI HA PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaromecs mpsmas ¥ miocKoCTh;
MOy IPOCTPAHCTBO

[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mioCcKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBLIC




CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
ciencTBus u3 HUX. CrocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPAMBIX U TJIOCKOCTEH

N300pakeHue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH LIBETAMH

N300paxkeHne CeueHUi MUpaMuIbl, Kyoa U
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300pakeHue ceueHuil mupaMusipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOSAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU [IBETAMU

MeTton ClIeaoB s MOCTPOCHUMA CcedeHUI




15

Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CBolicTBa nepeceyeHril MPSIMbIX U
IIJIOCKOCTEN

16

Mertop cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni MPSIMBIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamuse, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh LIaroB
ITOCTPOEHUS

IToBTrOpenue manumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
MJITAHUMETPUHU U CTEPEOMETPUH




23

Kontposnbnas padota "AKcuoMbI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIx B
npoctpancTBe. CKkpeluBaromuecs
npsiMble. [Ipu3Haky CKpemuBaromuxcs
npsaMbIX. [lapamiensHbie IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMO ITapajuIeIbHON
JAHHOM NPAMOU, IIPOXOASIIEH YEPe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTh TpeX NpsMBbIX. Teopema o
TpEX MapajuleNbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX

27

28

29

30

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIEITHLHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKLIUN

enTpanbpHas nmpoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM TIPAMBIX B IIPOCTPAHCTBE

[TonsATHA: mapauIeTIbHOCTD MPSMOM U

IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napajisieJIbHOCTH HpﬂMOﬁ 1 IIJIOCKOCTH.




CaolicTBa napamienbHOCTU IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, MPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJyIENBHOIO IPYTroi npsimoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TIPUMCHEHUE
IUTSL TIOCTPOCHHUS CEUCHHH Ky0a 1
napauienenumnena. CeoncTaa
napajuieJienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
mapaJiuIeJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He TPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MEpeCceUeHUs
IIPY NIEPECEUEHUN JIBYX MapaljIeNIbHbIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY ITapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
JBYMsS [TapaJUIEIbHBIMU IUIOCKOCTAMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA
CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuieJenuiena

41

Brrurcnenue UIMH OTPE3KOB B Ky0Oe U
MIPSAMOYTOJIBHOM ITapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYIISIPHOCTH IPSMOHN U
IJIOCKOCTH

43

44

45

[lepneH MKy ISIPHOCTD NPSIMON U
mockocty. [Ipru3nak
MEPIEHIUKYISIPHOCTH MIPSIMOH U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEePIEHIUKYISIPHON K IITIOCKOCTH

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[ImockocTH M nepeHINKYJIIIPHbIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

47

48

[lepneHuKysp U HAKIOHHAS.
[TocTpoeHne nepneHuKyIspa U3 TOUYKH HA
MPSAMYIO

[leprieHAUKYISIp U HAKJIOHHAS.




ITocTpoeHue nepneHuKyspa U3 TOYKH Ha
IPSIMYIO

49

50

TeopeMa 0 TpEX NEpPHEHAUKYISIPAX
(mpsimast u oOpaTHasi)
Teopema o TpEx meprneHANKYIApax
(npsimast u oOpaTHas)

o1

Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU

52

53

[Touck neprneHMKyIApHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHAUKYIIIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

54

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MIPaBUJILHON ITMPAMUJIBI C TIOMOLIBIO
OPTOrOHAJILHOW MPOEKINU

55

56

57

[Toctpoenue ceuenunii kyda, MpU3MBlI,
MIPaBUIILHON TUPAMMJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETPUH B MHOT'OTPaHHUKAX

[Ipu3HaK nepneHMKyISIPHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUHI

58

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PAacCTOSTHUM OT TOYKH JO MIOCKOCTH

59

60

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAcCTOSTHUM OT TOYKH JO MIIOCKOCTH

CriocoObl OIyCTUTD MEPIIEHAUKYIISIPBI:




CUMMETPHUSI, CABUT TOUYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcrtae"

HOBTOpeHI/IeZ YIroJj MCXKAy IIpAMbIMU Ha
IIOCKOCTHU, TPUTOHOMECTPHS B
IMPOU3BOJIBHOM TPECYTOJIBHUKE, TCOpEMaA
KOCHHYCOB

64

[IoBTOpEHME: Yroyi Mex Iy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrIila MEeXIy NPSIMBIMHA B MHOIOTPaHHUKAX
JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yIia

[lepnennukynspHbie miaockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYIISIPHBIX IIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepPECEUCHMS JBYX IIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU IITOCKOCTH

69

70

[IpssmoyTonbHBIN Napasienenunen; Kyo;
WU3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 JUuaroHajiv npsiMmoyroJibHOTO




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuuecKre U MpUKIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napajuieNibHbIe MJIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IMMPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYyAIUAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Brruncnenue pacctosHuA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYJIIPHON TUIOCKOCTH

TpEXrpaHHbIl yTroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yIJIa

DneMeHTHI CPepUuyecKoil TeOMETPHH:
reoJIe3M4eCcKue JIMHUHN Ha 3eMIie

78

Kontponbras padota "Y1 u
paccrosiHus"

79

80

Cucremarnzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[upamupa. Buasl nupamua. [IpasunsHas
nupamuaa




[Ipusma. IIpssmast u HaAKJIOHHAS IPU3MBIL.

81 1
[IpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
PSIMOYTOJIBHBIN Mapasuienenunesn, Kyo

83 Brinykibeie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiiple MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U IOJTyIIPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 Konrponsnas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIKAILUX B OJTHOU 1
MJI0CKOCTH

92 CkasipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

97 [Tpocreiinme 3aaun ¢ BEKTOPaAMH 1

98 O060061IeHre U cucTeMaTH3alus 3HaHUN 1




99 O06001IeHre U CHCTeMAaTU3alns 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsE paboTa 1
102 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hdara uudposbie
Nen/m . Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 [ToBTOpenue TeMbl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1
MeXJ1y BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIIEH Yepe3 B TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npounsseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHKE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYeCKHE METO/Ibl pacuéTa yria 1
MEXy NMPSMBIMUA B MHOTOTpaHHUKAaX
11 AHaJIMTUYECKUE METOBI pacuéra yria 1
MEX/1y TJIOCKOCTSIMH B MHOTOI'paHHUKAX
12 ®dopmysia pacCTOSHUSL OT TOUKH J10 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHUi OT TOUKHU 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHble MpsMbIE U TUIOCKOCTH:
napajuieNIbHbIe CEYeHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YIJIbI MEXKTY CKPELMBAIOIIUMUCS
MPSIMBIMA
[lepnieH UKy IsIpHBIE TIPSIMBIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYIISIPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieH UKy IsIpHBIE TIPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIEeHIUKYISIpax

24 IlepnieHIuKyIsIpHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYTOJIbHUKOB, (OPMYJIbI 15t
TIomaael, COoOpakeHHs O00MS
[ToBTOpEHHE: TIOIIAAN

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJTOIAIM TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaiesnenumnena

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTiia

33

34

CrepeomeTprdeckne 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSAMOYTOIBHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napaJesenumnena

35 O0BEM npsAMOi TPU3MBI

36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IIPSAMOM MTPU3MBbI

37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Boruucnenue 06bEMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Boruucnenue 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
UPaMUIbI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BbEMOB MUPaMUJ C OOIIUM YTIIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLTUM YIJIOM

42 CrepeoMeTpHUUeCKUE 3a7jaui, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKIIOHHOU

b

TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBbEMBI
Ten", CBA3aHHbIE C 00bEMOM MTUPAMUJIBI

46 [Tpumenenue o0bEMOB. Boruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padbota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBoul UIUHID.
[Tnomanp MOBEPXHOCTH HUIMHIPA

50 Konunyeckas moBepXxHOCTh, 00pazyromme
KOHMUYecKoU nosepxHoctu. Konyc

51 CeueHue KOHyca MIO0CKOCTHIO,
napajuiebHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN MWINHJpPA, KOHYyCa
CrepeomeTpuueckue 3a1auu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYHMCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Tera U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaleHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00béMe
IpsAMOro qujinHApa

Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
KOHYyca

IImowmany OOKOBOU U OJIHOU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKkue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHycCa

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OObEMBI U
TIJIOINA M TTOBEpXHOCTEN Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
IIapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM ILIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHHEM 00BEMOB Tell | IIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbras pabora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO (uryp. O0mue
CBOICTBA IABMKEHUI

Buabl nBukeHnil: napauiebHbIN
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpSAMOit

83

[IpeobpaszoBanus momoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocrpaHcrae”

86

O6o6matonee nopropenue 11 nonsruii u
MeTOA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"ITapannenbHOCTh TPSAMBIX M IIOCKOCTEH
B ITpocTpaHcTBE"

87

O6o6mmatomee nopropenue 11 nonsaruii u
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B ipocTpaHcTae”

88

O6o6mmatomiee nopropenue 11 nonsaruii u
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTse"

89

Oo6o06maromee nosropenue 11 noHsATUl U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Tnomaam MOBEPXHOCTH U OOBEMBI
KpyrJibIX Ten"

Ob6o06maromiee noropeHue 11 noHATH 1
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpyTibIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpeHue, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UH)XKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pasBUTHS CTEPEOMETPHUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon IIpoBepsieMble MpeAMeTHBbIE Pe3YJIbTATHI 0CBOCHHS
NpOBEpPAEMOr0 OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl CPpeHEro 001ero
pe3yJbTara oOpa3oBaHusl
7 ['eomeTpus
7.1 OneprpoBaTh NOHATUAMHA: TOUYKA, PAMas, IIIIOCKOCTh
79 [IpyMeHTh aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX IpU
' pELIEHNN T€OMETPUUYECKUX 3a/1a4
73 OmnepupoBatb MOHSTHSIMHU: napauieTbHOCTD u
' NEPIEHINKYIIPHOCT NPSIMBIX U IIIOCKOCTEH
74 KnaccudumupoBaTe B3aWMHOE pPACIOJIOKEHHE TMPSIMBIX U
' IUIOCKOCTEH B IPOCTPAHCTBE
OnepupoBarh  MOHATUSMH: JIBYTPAaHHBIA  yTojd, TpaHH
7.5 JBYTPAHHOTO YTJja, peOpo IBYTPAHHOTO yTiia, TUHEHHBIN yrom
IBYTPAHHOTO yTJIa, TpagyCHas Mepa JBYTPaHHOTO yria
OnepupoBath TMOHSATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA H
7.6 HEBBINYKJIbIA MHOTOTPAaHHUK, DJIEMEHTHl MHOTOTPaHHUKA,
PaBUJIHHBIA MHOTOTPAHHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOT'OIPaHHUKOB (TIMpaMua,
' pu3Ma, IPsIMOYTOJIbHBIN NapalijiesienuIiel, Kyo)
KnaccudunupoBaTs MHOTOTpaHHUKH, BRIOWpPAasi OCHOBAHUS IS
78 KJIaccuUKauu (BBIMYKIIbIE U HEBBITYyKJIble MHOTOTPAHHUKH,
' NPaBIWJILHBIE MHOTOTPAHHUKH, TIPSIMBIE W HAKJIOHHBIE TIPU3MBI,
napasuiesIeune/ibl)
79 OnepupoBaTh MOHATHSAMH: CEKyIas TUIOCKOCTh, CEYCHUE
' MHOTOI'PaHHHKOB
210 OOBACHATD IPUHLIUIIBI MOCTPOCHUS CeueHUui
' MHOTOTPaHHHUKOB, UCIIOJIb3YsI METO/I CJICJIOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CIIEZOB,
7.11 BBITIOJIHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PHUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y
7.12 Pemate 3a1aun Ha HaXOXKJIEHUE T€OMETPUUYECKUX BEIMYUH 10




7.13

7.14

7.15

7.16

7.17

oOpasilaM  WiIM  airopuT™MaM, TPHUMEHSS  WU3BECTHBIC
AHAIIMTUYECKUE  METOAbl IPU  PELICHUH  CTAaHIAPTHBIX
MaTeMaTH4YEeCKUX 3aJa4 HA BBIYMCICHHUE PACCTOSHUM MEKIY
IBYMS TOYKaMH, OT TOUKHU 10 IPSIMOU, OT TOUKUJIO IUIOCKOCTH,
MEKY CKPELIMBAIOIIMMHUCS ITPSIMBIMU

Pemrars 3aayn Ha HAXOXKIECHUE T€OMETPUUECKUX BEIUYHUH 10
oOpasuaM  WIM  ajIropuT™MaM, DPUMEHSAS  U3BECTHbBIC
AQHAJIMTUYECKUE  METOAbl IpU  PEIICHUM  CTaHIApPTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIYUCICHUE YIIOB MEXAY
CKPCIIMBAKOIIMMHUCA  OPSAMBIMH,  MEXIy  NpAMOM U
IJIOCKOCTBIO, MEXY IUIOCKOCTSIMU, ABYTPAHHBIX yTJIOB

Boruncnate 00bEMBI M IUIOHIAAM  [IOBEPXHOCTEH
MHOTOTPaHHUKOB (Mpu3Ma, NHpaMuaa) C HPUMEHEHHEM
(GopMys, BBIYUCISATH COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX MHOTOIPAHHUKOB

OnepupoBarh MNOHATHAMHM: CUMMETPUS B IPOCTPAHCTBE,
LEHTP, OCh U IJIOCKOCTh CHMMETPHUH, LEHTP, OCh U IIJIOCKOCTh
CUMMETPHUU QUTYPBI

N3Bnekars, npeoOpa3oBLIBATH 151 UHTEPIPETUPOBATH
UHPOpMAIIMI0O O  MPOCTPAHCTBEHHBIX  I€OMETPUUYECKHUX
durypax, npeACTaBICHHYIO Ha YepTEKaxX U pPUCYHKaX

[Ipumenats  reomerpuueckue  (akTbl I peLICHUs
CTEPEOMETPUYECKUX 3a7ad, MPEANOJArarlliuX HECKOIbKO

IIaroB PEIICHHMS, €CJIM YCJIOBHS NMPUMEHEHHS 3a7aHbl B SIBHOM
dbopme

7.18

[IpumensaTs  mpocremme  NporpaMMHbBIE  CpeacTBa U
JJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IPU  PEIICHUU
CTEPEOMETPUYECKUX 3a/1a4

7.19

[IprBOoaNUTH TPUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
NPUPOJIE M JKU3HU, pACIO3HABATH IMPOSBICHHE 3aKOHOB
T€OMETPUU B UCKYCCTBE

7.20

[TpuMeHsTh MOTy4YeHHBIC 3HAHUS HA TTPAKTUKE: aHAIU3UPOBATH
peajbHbIe CHUTyallud W TPUMEHSITh HM3y4YCHHBIC TOHATHUS B
nporecce 1(0)(9 1 perieHus MaTeMaTUYECKH
chopMyTUpPOBaHHONW MPOOJIEMbI, MOJIEIUPOBATH peajbHbIC
CUTyalldd Ha SI3bIKE T'€OMETPUM, UCCIIEIOBATH MOCTPOCHHBIC




MOJACIN C HCIIOJIb30BAHUCM TICOMCTPUUCCKUX MOHITUNA U
TCOPCM, allllapaTa aHFe6pI>I, pemaTb IPAKTHYCCKHUC 3aJa4Hu,
CBA3aHHBIC C HAXOXKIACHUCM I'COMCTPHUUCCKHUX BCIIMYNH

11 KJIACC
Kon IIpoBepsieMble MpeaMeTHBbIE Pe3YJIbTAThI 0CBOECHHS
NpoOBepPsSieMOr0  OCHOBHOI 00pa30BaTeIbHON NPOrPaMMBbI CpeHero 001ero
pe3yJabTara oOpa3zoBaHusi
6 ['eometpus
OnepupoBaTh MOHATUSIMH: UJIMHAPUYECKAsT TOBEPXHOCTD,
6.1 oOpasyronie UWIMHAPUYECKOW TOBEPXHOCTH, ILMJIUHID,
' KOHUYECKasg  TOBEPXHOCTh,  OOpa3ymonue  KOHUYECKOU
MMOBEPXHOCTH, KOHYC, c(heprueckasi IOBEpXHOCTh
6.2 Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI TOTYUYEHUS TEJ BPAILICHUS
6.4 KnaccudummpoBath B3anMHOE pacmnojokeHue cdepsl Hu
' TUIOCKOCTH
OnepupoBaTh TMOHSTUSAMH: IIAPOBOM CETMEHT, OCHOBAHUE
6.5 CErMEHTa, BBICOTA CETMEHTa, IIApOBOM CJIOM, OCHOBAaHHUE
IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Brraucnsats 00bEMBI 1 IITOIIAIM TTOBEPXHOCTEH TEIT BpaIlieHUS,
' TCOMETPUYECKUX TEJI C TPUMEHEHUEM (HOPMYJT
OnepupoBaTh TOHATHUSAMH: MHOTOTPAHHUK, BIMCAaHHBIA B
6.7 chepy U omucaHHbI OKoJIO cdepbl, chepa, BOUCaHHAS B
MHOTOTPaHHHK WJIA TEJIO BPAICHUS
6.8 BbIuucisTh COOTHOIIECHUS MEXY TUIONMIAIIMHA TTOBEPXHOCTEMN
' U 00BEMaMU MTOOOHBIX TEN
6.9 N3o0pakath n3ydaemble (PUTYypBl OT PYKH M C TIPUMEHECHUEM
' MPOCTHIX YEPTEKHBIX UHCTPYMEHTOB
BreIonHATE  (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PHCYHKOB
6.10 IpPOCTBIX OO0BEMHBIX (UTYp: BHI CBEpPXY, COOKY, CHH3Y;
CTPOUTH CEUCHUS TEJ BPAIICHUS
6.11 N3Bnekars, UHTEPIIPETUPOBATL M IpeoOpa3oBbIBATH




uHPOPMALIMIO O  MPOCTPAHCTBEHHBIX  I€OMETPUUYECKHUX
durypax, npeACcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX

6.12

[IpumensT  reomerpuueckue  (GakThl  JJIA  peIIeHUs
CTEPEOMETPUYECKUX 3a1a4, MPEAIOJAaraloluX HECKOJIBKO
LIAaroB PEIICHUS, €CIU yCIOBUS NIPUMEHEHUS 3aJaHbl B IBHOU

dbopme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BreimonssaTe I[GﬁCTBHH CIOXKCHHUA BCKTOPOB, BBbIYHTAHHA
BCKTOPOB MW YMHOXCHHA BCKTOpa HaA YHCIIO, 06’I)SICHHTI>,
KaKMMH CBOMCTBaMU OHM 06nana10T

[IpuMeHATh TpaBWIIO Napalielenuneaa TMpU  CIOKEHUU
BEKTOPOB

6.16

OnepupoBarh MOHATUAMM: JIEKAPTOBBI  KOOPJAWHATHI B
MIPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJIMHATBI BEKTOpa, Yrojl MEXAY BEKTOPaMH, CKaJISIPHOE
IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIE
BEKTOPBI

6.17

HaxomuTe cyMMy BEKTOPOB M NPOM3BEACHUE BEKTOpA Ha
YUCJI0, YTOJ MEXAY BEKTOpPaMH, CKAIIPHOE IPOU3BEICHHUE,
pacKiIaabIBaTh BEKTOP M0 JBYM HEKOJJIMHEAPHBIM BEKTOpPaM

6.18

6.19

6.20

6.21

3amaBaTh IUIOCKOCTh YpPAaBHEHHMEM B JEKapTOBOW CHCTEME
KOOpPJMHAT

Pematpe npocreline reoMeTpuYecKue 3a1a4d Ha IPUMEHEHNE
BEKTOPHO-KOOPJAMHATHOI'O METOAA

Pemats 3aJa4un Ha JOKa3aTCJIbCTBO MaTCMaTU4YCCKHUX
OTHOLICHUNU M HaXOXACHHUC TI'COMCTPHUUYCCKHUX BCIIMYMH IIO
06pa3uaM WK aJIrOpuTMaM, IIPHUMCH:AA HN3BCCTHBIC MCTOIbI
IIpHU pCHICHNN CTAHJAPTHBIX MATCMATUYCCKUX 3ada4

[IpumenaTs  mpocrermve  NporpaMMHBIE  CPEICTBA U
JJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IPU  PEIICHUU
CTEPEOMETPUYECKUX 3a/1a4

6.22

[IprBoaUTH TpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
NPUPOJIE M JKU3HU, pACIO3HABATH IMPOSBICHHE 3aKOHOB
Ir€OMETPUU B UCKYCCTBE

6.23

HpI/IMCHHTB IMOJIYYCHHEBIC 3HAHHW HAa IMMPAKTHUKC. aHAJIN3UPOBATH
pC€ajlbHbIC CUTyalMH W IPUMCHATbL H3YUYCHHBLIC IIOHATHSA B




rporiecce MOMCKa pelieHust MaTeMaTU4YECKH
chopMyITUPOBAHHOW MPOOJIEMbI, MOJIEIUPOBATH peabHBIC
CUTYyallMM Ha SI3bIKE T'€OMETPHUHU, HCCIEIOBATh MOCTPOEHHBIC
MOJIENIA C HCIMOJb30BAHUEM TE€OMETPUUECKUX TMOHATUH W
TEeopeM, ammapara anreOpbl, pellaTh MPaKTHYECKUE 3a/layw,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIMUUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
7

HpOBepﬂeMblﬁ AJIEMEHT COAECPRKAHNA

I'eomerpus

7.1

7.2

7.3

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, TmpsAMasi, IUIOCKOCTb,
MPOCTPAHCTBO. [Touatne 00  aKCMOMATUYECKOM  IMOCTPOEHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUM U CIICJICTBUS U3 HUX

B3auMHoe pacrnosiokeHue MNpsSIMBIX B MPOCTPAHCTBE: TEPECEKaIOIIUecs,
napajijiesibHbIe U CKpenIuBaromuyecs npsmbie. [lapanienbHoCTh NpSIMbIX U
IJIOCKOCTEH B TMPOCTPAHCTBE: MapajUIebHBIE TPSMBIC B MPOCTPAHCTBE,
MapalieIbHOCTh TPEX MPSAMBIX, MAPATICIBHOCTh MPSIMOUW M TUIOCKOCTH.
VYTIBIC COHANpaBICHHBIMH CTOPOHAMH, YTOJ MEXAY TPSIMBIMA B
npocTtpancTBe. [lapaminensHOCTh MITOCKOCTEN: MapajiebHbIE TIOCKOCTH,
CBOMCTBa MapajuleNbHbIX IUIOCKOCTel. [IpocTelime mpocTpaHCTBEHHbIE
Gurypsl Ha IJIOCKOCTH: TETpaj’ap, KyO, MapajuieNenunesl, MOCTPOSHUe
CeYeHUN

[leprieHIUKYISAPHOCT MNPSIMOM M IUIOCKOCTH: NEPHEHAUKYJIISPHBIE
IIPsIMBIE B IIPOCTPAHCTBE, MPSAMBIC NApPAJUICIBbHBIC U NIEPIIEHAUKYIIIPHBIE K
IUJIOCKOCTH, TPU3HAK MEPHEHAUKYIAPHOCTH NPSIMOM M IUIOCKOCTH,
TeopeMa O [OpsAMOW  NEPHEHAUKYJSIPHOM  IUIOCKOCTH. YTUIBI B
IIPOCTPAHCTBE: YIOJI MEXKAY IPSAMOU MU IUIOCKOCTBIO, IBYI'PAHHBIM Yo,
JVHEWHBIA YToJI JBYTpaHHOro yria. llepneHauKyissp W HaKJIOHHBIE!
pacCTOssHME OT TOYKM JO TIUIOCKOCTH, PACCTOSIHUE OT MPSAMOU 110
IUIOCKOCTH, TPOEKIUsl (UTypbl Ha IUIOCKOCTh. llepneHauKyIspHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTA ABYX IUIOCKOCTEW. Teopema
0 TPEX MEPHECHAUKYIISIpax

7.4

[loHdATHE MHOTOTpaHHHMKA, OCHOBHBIE JJEMEHTBI MHOI'OTPAaHHUKA,
BBIITYKJIBIE W HEBBINYKJIbBIE MHOTOTPAHHHUKHU, PAa3BEPTKA MHOTOrPaHHUKA.
IIpu3ma: n-yrompHasg mpusMma, TPAaHW U OCHOBAHMS NIPU3MBI, IpsAMas U
HaKJIOHHasg TNpuU3Mbl, OOKOBas U TIOJHAs [OBEPXHOCTb IPHU3MBL
[Tapannenenunen, NpsMOYTOJIBHBIA NapaJUICICINANE] W €ro CBOWCTBA.
IInpamupma: N-yronpHas nupamMua, TPpaHU W OCHOBAHHWE IMPAMHUIBI,
OOKOBasi M IOJIHAsl MOBEPXHOCTb MUPAMMJIBI, MPABUIIbHAS U YCEUEHHAS
nupamMuaa.  OJIEMEHTBl  INpu3Mbl KW nupamuasl.  [IpaBuibHbIE




7.5

MHOTOTPAHHHMKHU: TOHATHE MPABUIBHOIO MHOTOTPAHHHMKA, MpaBUIbHAs
npu3Ma U IpaBuibHAs MUpaMyia, MpaBUIIbHAS TPEYToJibHASI MUpaMUa U
npaBWIbHBIA  TeTpadap, KyO0. IlpeacrtaBiaeHne o  MpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTadap, JoJieKadap U ukocadipyrue CedeHus mpu3Mbl
U TUPAMUJIBI

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMCTPHUSA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
IJIOCKOCTH. DJIEMEHTBI CUMMCTpUH B IIHpaMHUIAAX, IHIAPAJJICICIIUIICOAX,
IMPpaBHUJIbHBIX MHOTI'OI'PAHHUKAX

7.6

7.7

Bbluucienne 3JeMEHTOB MHOTOTPAaHHUKOB: pEOpaA, AWArOHANM, YTJIBI.
[Tnomans OOKOBOM TMMOBEPXHOCTH M TIOJHOM MOBEPXHOCTU MPAMOU
pPU3MBI, IJIOLa/1b OCHOBaHUM, TeopeMa 0 OOKOBON MOBEPXHOCTHU MPSAMOM
npu3Mbl. [lnomanas GOKOBOW MOBEPXHOCTH U MOBEPXHOCTU MPABUIBLHOMN
nupamMubl, TeopemMa O IUIomanu ycedéHHou nupamuabl. [lonstue 00
00béMe. OOBEM NHUpPaMHUJIbI, IPU3MBI

[Tomo6npie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI

11 KJIACC

Kon

6

6.1

IIpoBepsieMbIii 3JIEMEHT COACPKAHUS

I'eomerpus

Hunuuaapuyueckass  MOBEPXHOCThb, OOpasyrollue  LUUIMHAPUYECKON
INOBEPXHOCTH, OCh  LWJIMHAPUYECKOW  moBepxHOcTU. Llunmuap:
OCHOBaHHMS M OOKOBasi MOBEPXHOCThb, OOpa3yromias M OCh, IUJIOMIAIh
OOKOBOM 1 TTOJTHOW TTOBEPXHOCTH

6.2

6.3

KoHnueckast moBepXHOCTh, 00pa3yrone KOHHIeCKOW MTOBEPXHOCTH, OCh
Y BEpIINHA KOHUYECKOM MOBEPXHOCTH. KOHYC: OCHOBaHHME M BEpIINHA,
oOpasyromias ¥ OChb, IUIOMAAhL OOKOBOM U TOJHOW TOBEPXHOCTH.
VYceu€HHublii KOHYC: 00pa3yrolye M BBICOTA, OCHOBaHHS W OOKOBas
MMOBEPXHOCTh

Cdepa u map: 1neHTp, paauyc, IuaMeTp, TUIoaab MOBEPXHOCTH CHEpHI.
B3anMHoe pacrnonoxenue cepbl U TIOCKOCTH, KacaTelbHas IIIOCKOCTh
K cepe, miomans cheps

6.4

N3o00paxkeHue Ten BpalleHUs Ha TUIOCKOCTU. Pa3BépTka uuiauHApa U
KOHYycCa




6.5

KoMOunanmu Ten BpamieHUss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMHCaHHBIA OKOJO cepbl, cdepa, BOUCAHHAS B MHOTOTPAaHHUK, WIIU
TEJIO BpallCHUs

6.6

[Tonsitne 06 06bpEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00
00bEME TPAMOYTOIBLHOTO MapaJlieenuIena u cieacTBus u3 Heé. O0bEM
MWIHHIPA, KoHyca. O0BEM m1apa U miomaasb cepsl

6.7

6.8

6.9

6.10

[TonoOubie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAISIMU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI

Ceuenus nuiauHApa (MapajielibHO U MEPHEeHIUKYISIPHO OCH), CEUCHHS
KOHyca (mapaJyieJbHOE OCHOBAHHUIO M TMPOXOISAIIEE 4Yepe3 BEpUIUHY),
CEYEHMS IIapa

Bekrop Ha miuockocTM M B mpocTpaHcTBe. ClI0)KEHHE W BBIYUTAHUE
BEKTOPOB. YMHOXXEHHE BEKTOpa Ha uucio. PasnoxkeHue Bexkropa Io
TpEM HEKOMIUIAaHAapHbIM BekropaMm. llpaBuio napamienenunena.
Pemienne 3amad, CBA3AaHHBIX C TNPUMEHEHHWEM IIPAaBWI JEUCTBUU C
BEKTOpaMu

[IpsmoyrosibHast cucTeMa KOOpPAWHAT B MpocTpaHcTBE. KoopawHaTel
BekTopa. [Ipocrenmune 3axaun B KOOpAUHATAX. YTOJ MEXKIY BEKTOPAMMU.
CxansipHoe TMpOU3BEACHUE BEKTOPOB. BbIUMCIIEHHE YIJIOB MEXKIY
NPAMBIMA M IUIOCKOCTAMHU. KOOpPAMHATHO-BEKTOPHBIM METOA TIpHU
PEILICHUY TEOMETPUUECKHX 3a]1a4




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

Kon
NpoBepPsieMOro
TpeOOBAHUA

IIpoBepsieMble TPeOOBaHUSA K NPEAMETHBIM pe3yabTaTaM
O0CBOCHHMS OCHOBHOM 00pa30BaTeILHON NPOrpaMMBbl
cpeaHero oouiero o0pa3oBaHus

Brnanenne meTomaMu 10Ka3aTeabCTB, AITOPUTMAMH PEIICHUS
3amad; ymeHue (hopMyIupoBaTh W OMEPHPOBATH MOHSATHSIMH:
ompejereHrue, akcuoMa, TeopeMa, CIIEeJCTBUE, CBOMICTBO,
IpU3HAK, JOKAa3aTeIbCTBO, PABHOCUIBHBIE (HOPMYIUPOBKU;
OPUMEHSATh UWX; yMeHHe GOpMyIupoBaTh oO0paTHOE W
IIPOTUBOIIOJIOKHOE YTBEPXKJICHHUE, NPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, HUCIOJb30BaTh METOJ  MaTeMaTH4eCKOU
WHAYKIIMW; TIPOBOAUTH JIOKA3aTEIbHBIC PACCYXIACHUS TpHU
pelieHNM 3a7ad, OICHWBATh JIOTMYECKYIO MPaBUILHOCTh
paccyXJIeHU; YMEHHE OTICPUPOBAThH IMMOHATUSIMH: MHOXKECTBO,
MOJIMHOXKECTBO, OIEpalid HajJ MHOXKECTBAMH, YMCHHE
UCIIOJIB30BaTh TEOPETHKO-MHOKECTBCHHBI — ammapar  Jis
OTIMICaHMS PEAJTbHBIX TMPOIECCOB WM SBJICHWN M MPH PEIICHUN
3a/1a4, B TOM YHUCJI€ U3 JAPYTUX YYEOHBIX MPEIMETOB; YMEHUE
OTIepUPOBAThH MOHATUSMU: Tpad), CBA3HBIN rpad, AEpEeBO, UK,
rpad Ha IMJIOCKOCTH; YMEHUE 3a/JaBaTh W OMUCHIBATH Tpadsl
Pa3IMYHBIMK CITIOCOOAMMU; UCTIOJIB30BATh rpadbl MPU PEIICHUN
3aa4y

YMeHue onepupoBaTh MOHATUAMH: HATYPATHHOE YUCIIO, 110
YHCJIO, CTEMEHb C IIEJIBIM MMOKa3aTeeM, KOPeHb HaTypaIbHOU
CTETNIEHU, CTENCHb C pallMOHAJIBHBIM TOKa3aTelieM, CTETeHb C
JEUCTBUTENBLHBIM TIOKa3aTeseM, Jorapudm dmcia, CUHYC,
KOCHHYC ¥ TaHTEHC MPOU3BOJBHOTO YHCJIA, OCTaTOK TIO

MOAYJIIO, paluOHAIIBHOC YHCIO0, HppallHOHAJIbHOC 4YHCIIO,




MHOECTBa HATypalbHBIX, ETBIX, paIMOHAIbHBIX,
JNEHUCTBUTENHHBIX YHCET; YMEHHE WCIOJb30BaTh MPU3HAKU
JENMMOCTH, HAaWUMEHBIINN OOIWNA JEeIUTeNIh W HaWMCHbIIEEe
oOmiee KpaTHOe, anropuTM EBKiIuaa mpu pelmieHuH 3aaad;
3HAKOMCTBO C Pa3jIUYHBIMA TO3UIIMOHHBIMH CHCTEMaMH
CUMCIICHUS; YMEHHUE BBITIOJNHATh BBIUUCICHUE 3HAYCHUA U
npeoOpazoBaHusl BBIPAKCHUH CO CTETICHSAMHU U JorapudmMamu,
npeoOpa3zoBaHus IPOOHO-PAMOHATBHBIX BEIPAKEHUI; YMEHUE
OTepupoBaTh MOHSATUSIMU: MOCJIEIOBATEIBHOCTD,
apudMeTnyecKkas MpOrpeccus, reoMeTpuyeckas Iporpeccus,
OeckOHEYHO yObIBaloIiasi TreoOMETpUYECKas IMPOTPEcCus;
YMEHHE 3a/laBaTh I[OCIIEOBATEILHOCTH, B TOM YHCIE C
MTOMOINBIO PEKYPPEHTHBIX (OPMYyJ; YMEHHE OINEpPHUPOBATH
MTOHATUSMH: KOMITJIEKCHOE YHUCIIO, COTIPSDKEHHBIE
KOMITJIEKCHBIE YHCIIa, MOIYJIh M apryMEHT KOMILJIEKCHOTO
gucia, hopMa 3amuch KOMIUIEKCHBIX Yucel (reoMeTpudecKas,
TPUTOHOMETPHUYUECKAS u anredOpanyeckas); YMETh
POU3BOIUTH aApUPMETUUYECKUE NEUCTBUSI C KOMIUIEKCHBIMU
YUCJIAMH; TPUBOJIUTH MPUMEPHI HCTIOIB30BAHMS KOMITJIEKCHBIX

YyuCcell; ONEpUpOBaTh MOHATUSIMU: MaTpuua 2X2 u 3x3,

OIPEICITUTEIb MAaTpHIIbI, F€OMETPUYECCKUI CMBICJI
OIPEICTUTEIIS

Ymenue OINEpUPOBATH MMOHSATHSIMMU: palMOHAIBHBIE,
VppaLMOHAIBHBIE, IOKa3aTeJIbHbIE, CTETICHHBIE,

gorapuMUYECKUe, TPUTOHOMETPUUYECKHE YpaBHEHUA U
HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHATUIMMU:
TOXJIECTBO, TOXIECTBEHHOE TMpeoOpa3oBaHKe, YypaBHEHHE,
HEpPaBEHCTBO,  CUCTEMa  ypaBHEHMH U  HEPABEHCTB,
PaBHOCUJIBHOCTh YpPaBHEHUI, HEPABEHCTB U CHCTEM; YMEHHE
pemaTh yYpaBHEHHs, HEPABEHCTBA M CHCTEMbI C MOMOIIBIO

pa3IMYHBIX MNPUEMOB; pellaThb ypaBHEHUs, HEPABEHCTBA MU




CHUCTEMBI C ITAPAMETPOM; IPUMEHATH YPABHEHUS, HEPABEHCTBA,
MX CUCTEMBI Ul PEUICHUS MAaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3

pa3IMYHBIX 00JACTEN HAYKU U PEATIbHOMN )KU3HU

YMeHue omnepupoBaTh MNOHATHAMH: (YHKIUS, YETHOCTh
GYHKIMM, TEPUOJUYHOCTh  (YHKIMH, OTPAHUYECHHOCTD
(YHKIIMM, MOHOTOHHOCTh (DYHKIHH, SKCTpeMyM (QYHKIUH,
HaumOoJblllee W HaWMEHbIlee 3HAYeHWs (QYHKIMH Ha
MPOMEXYTKE, HEMpepbiBHAS (PYHKIHS, aCUMITOTHI Tpaduka
GyHKUMM, TiepBas W BTOpas MNpPOU3BOAHAS  (YHKIIHH,
F€OMETPUYECKU U  (PU3WYECKHd CMBICI MPOU3BOJHOM,
nepBooOpa3Hasi, ONpeeNEHHbIN UHTErpall; YMEHUE HAaXOJIUTh
acUMNOTOThl  Tpaduka  (GYHKIUM; YMEHHE  BBIYUCIATH
OPOU3BOAHBIE  CyMMBbI,  IPOU3BEIEHHUS, YACTHOTO U
KOMIO3UIMKM (PYHKUUH, HAXOJUTh YPAaBHEHHE KacaTEIbHOM K
rpaguky  (QyHKIIMM; yMEHHUE HAXOIUTh  IPOU3BOIHBIC
AJIEMEHTaPHBIX byHKITUH; yMEHHE UCTIOJIb30BaTh
NPOU3BOAHYIO ISl HMCCIIEIOBaHMUS (DYHKIMHA, HaXOIUTh
HauOONbIINE W HAaWMEHBIINE 3HAYCHUS (PYHKIHHA, CTPOUTH
rpaukd  MHOTOYJIEHOB C  HCIOJB30BAHMEM  ammapara
MaTEeMaTHYeCKOTO aHajn3a; MPUMEHSTh TMPOU3BOIHYIO IS
HAXOKJICHUSl HAWJIy4IlIero PEeIICHWs B MPHUKIAIHBIX, B TOM
YHClie COLIMAJIbHO-d)KOHOMUYECKUX M (PU3MUECKHX 3a]adax;
HaXOAMTh IUIOIIATU U 00bEMBI (PUTYp C TIOMOILIBIO MHTETpaa;
OPUBOJIUTH MPUMEPHl MATEMaTHYECKOTO MOJEIMPOBAHUS C

OMOIIBI0 MU PEepEeHITNATBHBIX YpaBHEHUN

YMeHue omepupoBaTh TNOHATUSAMU: Tpaduk  QyHKIMH,
oOpatHass (QyHKIMSA, KOMMO3UIMSA (YHKIUN, JTUHEHHas
byHKIUS, KBagpaTHuHas (YHKIUSA, parioHAIbHAS (yHKIIWSA,
cTeneHHas  (yHKUUS, TPUTOHOMETPUYECKHE  (PYyHKIHUH,

oOpaTHbIE TPUTOHOMETpPUYECKHE (DYHKIMH, MOKa3aTeabHas U




norapumuueckas GyHKIUH; YMEHHE CTPOUTh Trpaduku
M3YYCHHBIX (DYHKIUH, BBIIOJIHATH peoOpazoBaHusi rpadukoB
(GYHKIHMH, UCTIONB30BaTh TpadUKU AJIS U3YUSHHS TIPOIECCOB U
3aBHCHUMOCTEH, TpHU pEIICHUH 3a1ad U3 APYTUX Y4eOHBIX
MPEAMETOB M 3aJad M3 pPEAIbHOM JKW3HU; BBIpaXKaThb
dbopMyIamMu 3aBUCUMOCTH MEXKy BETUUMHAMM; UCIIOIb30BATh
cBOMcTBAa W rpadukyd (QYyHKIMH i1 pElIeHUs YpaBHCHHH,
HEpaBeHCTB M 3aJady C [apaMerpamu; Hu300paxarb Ha
KOOPAVHATHOM IIJIOCKOCTM MHOKECTBA PEUICHUN YpPaBHEHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIC 3a7a4d Pa3HBIX TUIOB (B TOM
YuCJie Ha TMPOIIEHTHI, JOJM U YacTH, Ha JABUXKEHHUE, padoTy,
CTOMMOCTh TOBapOB U YCIJYI, HAJOTH, 3aJaud U3 00JacTu
yOpaBJICHUs]  JIMYHBIMU W CEMEHHbIMU  (DUHAHCAMH);
COCTABJISITh BBIPAXKECHUS, YpPaBHEHHWS, HEPABEHCTBA U WX
CUCTEMbl MO YCIOBUIO 3a/layd, HCCIEAOBATh MOJIYyYEHHOE
peleHue U OLIEHUBATh MPABIOMNOJ00HOCTh PE3YJIbTATOB;
YMEHHUE MOJICJIMPOBATh pEalbHbIE CHUTyalldd Ha S3bIKE
MaTeMaTHKH; COCTaBJISITh BBIPAXKEHUSI, ypaBHEHUS,
HEPABEHCTBA U X CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH C MCIOJIb30BAHUEM armapara aareOpsl,

VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT

YMeHue ornepupoBaTh MOHATUSIMH: CPEIHEE apHPMETHICCKOE,
MeJaHa, HauOoJIbIlIee M HaWMCHbBIIIEC 3HAYEHUS, pa3Max,
JIUCHEpCHs], CTaHAAPTHOE OTKJIOHEHHE YMCIOBOTO Habopa;
yMEHUE  U3BJICKaTh, HMHTEPIPETUPOBATh  HWHPOPMAIIHIO,
IPEICTaBIICHHYI0 B TabnuIlax, Ha auarpammax, rpadukax,
OTPaXKarU[yl0 CBOMCTBA PEAIBHBIX MPOLECCOB M SBJIICHUI;
MIPEACTABISATh MHGOPMAIIHIO C TIOMOIIBIO TAOJIUIL U JUATPaMM;

ucciacaoBarb CTaTUCTHYCCKHUE JaHHBIC, B TOM YHCIC C




MpUMEHEHWEM TpauuecKux METOAOB U  DJIEKTPOHHBIX
CpeICTB; TpadUUYecKu UCCIEI0BATh COBMECTHBIC HAOIIOCHUS

C IOMOIIBIO IarpaMM PaCCEMBAHUs U JINHEMHOU pErpeccuu

YMeHue onepupoBaTh IMOHATHSAMU: CIIyYalHBIA ONBIT U
Clly4aifHOE COOBITHE, BEPOSATHOCTb CIY4YailHOTO COOBITHS;
YMEHUE BBIUHCIATH BEPOATHOCTH C  HCIIOJIB30BAHUEM
rpagUIecKuX METOJOB; MPUMEHSITh (POPMYJIBI CIOKCHHUS H
YMHOKEHHSI BEPOATHOCTEH, (POpMYJy IOITHOW BEPOSTHOCTH,
dbopmyny bepHymin, koMOuHaTOpHBIE (aKThl U (POPMYJIBI;
OIICHUBAaTh BEPOATHOCTH PpPEAIbHBIX COOBITUH; YMEHHUE
OIIEpUpPOBATH MIOHSATUSMU: ClIy4aiiHas BEJINYMHA,
pacupeneneHue BEpPOSTHOCTEM, MATEMATUYECKOE OKUIAHUE,
JUCIIEPCUS U CTAHAPTHOE OTKJIOHEHUE CIIyYalHON BEJIMYUHBI,
GyHKIUU — paclpefeieHusi Y TUIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTEJIbHOI0O W HOPMAJIBHOTO PAacCIpEeIeICHUN; YMEHHUE
UCIIOJb30BaTh CBOMCTBA M3YYEHHBIX pPACHpENENeHUN IS
pelieHus 3ajay; 3HaKOMCTBO C MOHSTUSMHU: 3aKOH OOJIBIINX
yucesl, METOAbl BBIOOPOYHBIX  HCCIEIOBAHUM; yMEHHUE
MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHUCEN B
OPUPOJHBIX U OOIIECTBEHHBIX  SBJICHUSX;  YMEHHUE
ONEPUPOBATH IMOHATHUIMHU: COYETAHHE, NEPECTAHOBKA, UHCIIO
COUYETaHU, YUCJIO TMEePECTaHOBOK; OMHOM HbIOTOHA; yMeHue
IPUMEHSITh KOMOMHATOPHBIE (AKTBI W PACCYKIACHUS IS
peIIeHus 3a/1a4; OLIEHUBATh BEPOSITHOCTH PEATTbHBIX COOBITHIA;
COCTaBJISITh BEPOSITHOCTHYK) MOJENIb W HWHTEPHPETUPOBATH

IIOJTy4YEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IIPsMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYAHA YTJia, INIOCKUN yrodl,
JNBYIPAHHBIM YTOJ, TPEXTPAHHBIA YIOJ, CKPEIIMBAOIIMECS

IpsIMbIE, MAPAIIIEIBHOCTD U NEPIEHANKYJIAPHOCTD NPSIMBIX U




IJIOCKOCTEH, yrOJl MEXAY NPAMBIMH, YTOJI MEXAY IPAMOU U
IIJIOCKOCTBIO, YIOJI MEXAY IIIOCKOCTSMH, PAacCTOSHUE OT
TOYKA JO IUIOCKOCTH, pACCTOSHHE MEXAY IPSAMBIMH,
pPacCTOSIHUE MEXAY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BATh IPU
pelIeHnu 3a7a4d u3yueHHbIe (aKThl U TEOPEMBI INTAHUMETPUH;
YMEHHE OLIEHHUBATH pa3Mepbl OOBEKTOB OKPY’KAIOLIEr0 MHpA;
CTPOUTH MaTeMaTUYECKUe MOZEIIH Cc IIOMOIIIBIO
FEOMETPUYECKUX IMOHATUN U BEIWYMUH, PEUIaTh CBSA3aHHBIE C

HHUMH IMPAKTHYCCKUC 3a a4
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YMeHue onepupoBath MOHATHAMU: IJIOMIAAb GUTYPBI, 00BEM
burypel, MHOTOTPAaHHUK, TPABWIbHBIA  MHOTOTPaHHUK,
CEUYEHHE MHOIOIpaHHUKA, KyO, Hapajuielenurnes, Mpu3Ma,
nupamuaa, ¢Gurypa U TOBEPXHOCTh BpaIlEHUsS, HIUHID,
KOHYC, I1ap, cdepa, miomaas chepsl, MIOMaabr TOBEPXHOCTH
nupamMuibl, TPHU3MbI, KOHYyca, UWIUHApPA, O00BEM KyOa,
NPSIMOYTOJIBHOTO ~ TapajuleNienunea, MTUPaMUIbl, TPU3MBI,
IWIMHpPA, KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUS
KOHyca W UWIHHIpa, NapajulelbHbIE OCH WM OCHOBAHHUIO,
CeYeHHe Imapa, MIOCKOCTh, Kacaromiascs chepsl, IMUIMHAPA,
KOHyca; yMEHHME CTPOUTh CEUEHHE MHOTOTPaHHUKA,
U300pakaTb MHOTOTPAHHUKH, (QUIYpbl U MOBEPXHOCTU
BpallleHusl, WX CEYEHHs, B TOM YHCIE€ C TOMOIIbIO
AJIIEKTPOHHBIX ~ CPEJCTB; YMEHHUE TPUMEHSATH CBOWCTBA
T€OMETPUYECKUX (UTYP, CaAMOCTOSTENHHO (HOPMYITUPOBATH
onpeseNieHUus] U3ydaeMbIX (uryp, BBIIBUTaTh THUIIOTE3BI O
CBOMCTBAX W  MpHU3HAKaXx  TeOMETpUYecKux  Quryp,
00OCHOBBIBAaTh WJIM OINPOBEpraTh MX;, YMEHHE MPOBOIUTH
KIaccupukanuioo  Guryp Mo  pasIUYHBIM  [PHU3HAKaM,

BBIITIOJIHATD HCO6XOI[I/IMBI€ AOIMOJIHUTCIIbHBIC ITIOCTPOCHU A
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YMeHue OIICpUpPOBATH IIOHATHUAMM: JABHOXXCHHC B




MPOCTPAHCTBE, TMapajljIeNIbHbIII TEPEeHOC, CHMMETpPUS Ha
MJIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHue
no106ust, moJo0HbIe (PUTYPHI; YMEHUE pPaclO3HABaTh PaBHbBIC
U MOoA0OHBIE (PUTYpPBI, B TOM YHUCJIE B MPHUPOJE, HCKYCCTBE,
apXUTEKTYype; UCTIOIB30BaTh T€OMETPUYECKUE OTHOIICHHUS TIPH
pEelIeHNH 3aJady; HaxOJUTh T'C€OMETPHUUECKHE BEITUYUHBI
(nmyHa, yroj, IUIONMIAAb, OOBEM) MPU PEIICHUH 3a7ad U3
APYTUX y4eOHBIX MPEAMETOB U U3 pEalbHOM KU3HU; YMEHUE
BBIUKCIIATh TEOMETPUYECKHE BEJIMYMHBI  (JJIMHA, yTOJ,
WIoMaab, O0OBEM, IUIOWAAb IOBEPXHOCTH), HCIONb3Ys
U3y4eHHblE (OpPMYJIbI U METOAbl, B TOM 4YHUCIE: IUIOMIAIb
MOBEPXHOCTH THUPAMUABI, TMPHU3MBI, KOHYyca, [MIHHIPA,
IJI0IIA]Tb chepsnr; 00béM  KyOa, MPSIMOYTOJILHOTO
napasuieNienuiena, MUpaMuIbl, TPU3MbI, LHWIMHAPA, KOHYCA,

mapa; yMEHUE HaxOJUTh OTHOILIEHHWE OOBEMOB MOAOOHBIX

buryp
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YMeHue onepupoBaTh MOHATUAMH: MPSMOYTOJbHAS CUCTEMa
KOOpPIAWHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPJMHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEAECHNUE BEKTOpPA HA YHUCIIO,
pasyioKEeHUE BEKTOpa Mo 0a3ucy, CKalsipHOE MPOU3BEICHUE,
BEKTOPHOE MPOU3BEICHUE, YOl MEXAY BEKTOPAMH; YMEHHE
WCTIOJIb30BaTh BEKTOPHBIM W KOOPJAMHATHBIA METOM ISt
peleHns] TEOMETPUYECKUX 3a7ad W 3aJad JPYyTrux Y4eOHBIX

PEIMETOB

13

YMeHue BeIOMpATh MOAXOIAIINN METO JIJIsl PEIICHUS 3a/1auu;
MNOHUMAaHHUE 3HAYMMOCTH MATEMATUKH B U3YYECHHUU MIPUPOTHBIX
U OOIIECTBEHHBIX TMPOIIECCOB H  SIBICHWUH; YMEHHUE
pacrno3HaBaTh MPOSBJICHUE 3aKOHOB MAaTEMATUKU B UCKYCCTBE,
YMEHUE NPUBOJIUTH MPUMEPHl MATEMATHYECKUX OTKPBITHI

POCCHICKON U MUPOBOW MaTeMaTUYE€CKON HAyKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

Kopn

1 Hucna v BBIYUCIEHUS

1.1 Hatypanbhble u nienblie yncna. [Ipu3Haku 1e1MMOCTH HETbIX YHCell

12 Panmonanehpie umcina. OOBIKHOBEHHbIE U JIECATUYHBIE ApPOOH,
' MPOLEHTHI, OECKOHEUHbIE IEPUOIUYECKUE APOOU

13 ApudmMernueckuii KOpeHb HaTypailbHOM creneHu. JlelcTBus ¢
' apu(pMETUIECKUMH KOPHSAMH HATypaJIbHON CTENIEHU

14 Crenenp ¢ 1enbiM  mokazateneM. CTenmeHb ¢ paldOHAIBHBIM
' nokazaresieM. CBOWCTBa CTENICHU

15 CuHyC, KOCHMHYC ¥ TAaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC,
' aApPKKOCHHYC, apKTaHT€HC YUCJIOBOTO apryMeHTa

1.6 Jlorapudwm yncna. JlecaTnaabie U HATypadbHbIC JOTapru(OMbI

JlericTBUTENBHBIE yyca. Apudpmernueckue onepanuu c
1.7 JNENUCTBUTENTbHBIMU unciiaMu. [IpuOmmk€HHbIE BBIYHMCIICHUS, MpaBUiia
OKPYTJICHHS], MPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN

1.8 [IpeoOpazoBanue BoIpaKeHUN

1.9 KommnekcHble uncnia
2 VpaBHEHUS U HEPABCHCTBA

2.1 Tlensle u ApoOGHO-paIOHATBHBIE YPABHEHHS

2.2 WppanrionanbHble ypaBHEHUS

2.3 TpuronomeTpudeckue ypaBHEHHsI

2.4 TlokasatenbHbIC U JIOTapu(MHUUECKHE YPaBHEHHSI

2.5 [{ensie u qpoOHO-paIMOHATBHBIC HEPABEHCTBA

2.6 WpparmonansHbie HEPABEHCTBA

2.7 [TokazarenbpHbIe U TOTapU(PMUUECKHE HEPABEHCTBA




2.8

TpI/II‘OHOMeTpI/ILICCKI/IG HCPAaBCHCTBA

2.9 CucteMbl U COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10  VpaBHeHwus, HEPABCHCTBA U CUCTEMBI C TApaMETPaMH
2.11  Marpura cucteMbl TMHEHHBIX ypaBHEeHHA. OTpeaenTe b MaTPHIIBI
3 OyHKIMU U TpaduKu
OyukIuMsa, cnocoosl 3amanus Gyakmuu. ['paduk dyskumm. B3aumuo
3.1 oOparnbie QyHkimu. YETHpie U HeuéTHbIe (yHKIUU. [lepuoanyeckue
byHKIIMU
OO6nactb omnpeneneHuss W MHOXECTBO 3HaueHu (yHkuuu. Hynum
3.9 (GyHKITIH. [TpomexyTku 3HAKOIIOCTOSIHCTBA. [TpomexyTku
' MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl W MHUHUMYMBI (YHKIIUH.
Haubonbiiee n HauMeHblee 3HaueHue (PyHKIUU Ha IPOMEKYTKE
3.3 CrenenHass (QyHKOMS C HATypaJbHBIM W IIENBIM TMOKazarenem. EE
' cBoiicTBa U rpaduk. CBoKcTBa U rpaduK KOpHS N-Oi CTENEHU
3.4 Tpuronomerpuyeckue PyHKIIMHU, UX CBOMCTBA U TpauKu
3.5 [TokazaTtenbHas u norapudmudeckas GyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku pazpsiBa. AcumnToThl rpagukoB GyHkiui. CBoicTBa QyHKIHIA,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTeIbHOCTH, CITOCOOBI 3a/JaHUS TTOCJIEOBATEILHOCTEH
38 Apudmerrnueckas U reomerpuueckas nporpeccuu. @opmynna CIOKHBIX
' MPOIIEHTOB
4 Hagana maTemaTtnyeckoro aHaamsa
4.1 [TpousBoanas ¢pynkuuu. [IponsBoaHbIE F1€MEHTAPHBIX PYHKIIUN
[IpumeHeHne TPOU3BOAHOM K  HCCEAOBaHUIO  (PyHKUMM  Ha
4.2  MOHOTOHHOCTH W OKCTpeMyMbl. HaxoKIeHHE HAWOOJBIIETO U
HAaUMEHBIIETo 3HaUYEHUs! QYHKIUN Ha OTPE3Ke
4.3 [TepBooOpaznas. Uuterpan
S) MHoxecTBa 1 JIOTHKa
51 MHoecTBO, onepauuy HajJ MHOXecTBaMM. Jluarpammbsl Oiinepa —

Benna




5.2

Jloruka

6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmnucarenpHast CTaAaTUCTUKA
6.2  BeposTHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKU
7.4 Tena u moBepXHOCTH BpalleHUs
7.5  KoopauHaThl H BEKTOPHI




OHNEHOYHBIE MATEPUAJIbBI

JdemoBepcus 3aJaHNi MPOMEKYTOYHOM aTTecTanuu nmo Mmarematuke 10 kiacc
(yenyo.aennslit yposens)

Mooviw «Anzebpar

Yacmo 1

J2-4/48
g

|
Ne2. Beraucnute 3Hauenue soipaxenns: 109, 6+109,36-2-log,2+3 %%,

Nel. Haiinure 3HaueHUE BbIPAKEHUS:

Ne3. Haiinure obGnacts onpenenenus gpynkiuu: vy =log, (X — X2)
Ne4. Pemre ypaBHenue: 16- J3—x—x?-3-x =0.

Ne5. UsBectHo, uto cosa = 0,6 u 270° < o < 360°. Haiinure ctg « .
Ne6. Borurciure: c0s 10° - cos 20° — sin 10° - sin 20°,

8sin 5% -cos5° - cos10°
cos70°

Ne 7. Haiinnure 3Ha4eHNE BBIPAKEHUS:

Yacmo 2

x? —2x+1
A
(x=1)(x-3)

Ne9. Pemmte ypaBHenne x —3vx— 1+ 1 =0.

No8. Pemnre HepaBeHCTBO:

NelO

a) Pemmre ypasuenne: 1027 (x4 2) = logyg (x4) :

1
0) Haiigute Bce KOpHH STOTO YpaBHEHHUS, TPUHAICIKAIINE OTPE3KY: {logs 7; logg 35} :

2
Nell. Pemmre HepaBenctso: 2° < 6427,

x+2
Nel2. Peunre Hepasencto:  10g, (x2 —4) —3log, P > 2.
x J—



Mooyas «l eomempusy

Yacmo 1

Nel. B npaBunsHo#i TpeyroasHoit mpuzme ABCA1B1C1, Bce pébpa koTopoii paBHEI 4,
HaiiuTe yron mexxay npsmeiMu AA; u BCi.

OTBeT gaiTe B rpaaycax.

Ne2. BriGepute BepHbIE yTBEPKICHUS:

1) B mpocTpaHcTBe 49epe: TOYUKY, HE JEXKAMYI0 HA NAHHOH MPAMOH, MOMKHO
NPOBECTH IIIOCKOCTE, HE NEPECceKal0M VIO JaHHYIO NPAMYIO, H IPHTOM TONBKO
OOHY.

2) HaxnonHag, OpoBeNEHHAS K IIOCKOCTH, 00pa3yeT OZHH H TOT XE YION CO
BCEMH NPAMEIMH, J€KAITHMHE B 3TOH INIOCKOCTH.

3) Uepe:z mobile IBE NepeceKaONTHECE IPAMEIE MOXKHO IPOBECTH [IIOCKOCTE.

4) UYepez ToUKY B NpPOCTPAaHCTEE, HE JSEANIVIO HAa JAHHOH NPAMOH, MOMHO
MPOBECTH JBE NPAMEIE, HE NEPECEKAIONIHE JAHHYIO IPAMYIO.

B oTeeTE YEAXHTE HOMEpa EBEPHEIX YTBEDEISHHH 02 mpodenoR, 3amiaTEX H

APYTHX JONOMIHHTEILHEIX CHMBOIOB.

Ne3. B npsimoii mpru3mMe OCHOBAHHMEM SIBJISIETCS TApaJLIEIOrpaMM CO CTOPOHAMU 4 M U 5 M
u yriom mexy Humu 30°. Halitu mutomaau O0OKOBOM 1 MOJTHOM MOBEPXHOCTEN MPU3MBI,
€CiM €€ BbICOTa paBHA 7 M.

Ned. B npaBuiibHO# ueTslpéxyronbHoi nupamune PABCD cropona ocHoBanus 48 = 10 cwm,
BhicoTa PH = 5V2 cm.



Haiiti yron HakjoHa G0KOBOTO peOpa MUpaMUIbl K TNIOCKOCTH €€ OCHOBAHMS; TUIOMIAh
CEYCHUS, IPOXOIAIIETO Yepe3 BHICOTY M OOKOBOE pedpo.

Yacmo 2

No 5. OcHoBanuem npsmoii TpeyronbHoi nmpu3mbl ABCA1B1C1 sBisieTcst npssMOyTrobHbIN
tpeyronbHUK ABC ¢ nipsimbim yriom C. I'pans ACC1A; siBIsIeTCS KBaJApaTOM.

a). Jloxaxure, uro mpsimeie CA1 1 AB1 mepneHauKyIsIpHbL.

0). Haitnute paccrosiaue mexay npsimeiMu CA1 u ABy, eciu AC=4, BC=7.



11 xnace (yanyonennsiii ypoesens)

B 3aganusx 1-3 ykaxkute OyKBy BEpHOTO OTBETA.

. 31 T
1.Boryucnuts tgsz —Ssin > + COSE +sin 7.

A.1; b 0; B. -1. I.2
2. Haitnure npousBognyio GpyHkmun Y = X° +1,5X +8.

A. Y =x"+15x+8 B.y =5x"+15 B.y =5x"+3x+8 T.y =5x"+15x

3. Haiiture MuO)ecTBO 3HayeHuil pynkmmu Y =10+ Sin 3x.
A. [-1;1]  B. (—o0;+x) B. [9;11] I. [10;11]

4. B CﬂyqaﬁHOM OKCIICPUMCHTC 6poca10T ABC UI'PAJIbHBIC KOCTH. HaﬁﬂHTe BCPOATHOCTD TOI'O,
49TO B CYMMC€ BBIIIAACT 7 OUKOB. PCSYJIBTB.T OKpYTJIUTC OO COTBIX.

5. Teno ABHKETCS TIPSMOJIHHEHHO 1o 3aKoHy x(t) = 3t* - 2t3 +1 (X B MeTpax, t B cexyHmax).
HaiinuTe ero ckopocTs B MOMEHT BpeMeHH t = 2.

6. Pagmyc ocHOBaHUS KOHYyCa paBeH 4, BBICOTA B JIBa pa3a Ooibine panuyca. Haiiaure o0bem
KoHyca. (m=3)

7. Pemute ypaBHeHue 4 + 6 cos x = —2

8. Haiinure HanMenbInee 3HadeHne GyHKIHH Y= X° — x> — 40x + 3 Ha oTpeske [0; 4]

9. BEIUMCIUTH TLIOMAAb (GUTYPHI OTPAHMUEHHON THHUAMHU: Y = X+3 , y = -x2+8x -7.

Ne 3amanus 1 BapuaHT

1 A

2 b




0,17

72

128

x=n+ 271n

-109

4.5
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