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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
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
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpnopuTeTHBIMM 33JayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
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 TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE 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 MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
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 MaTEMATUIECKUX YTBEPKICHUH U POJIM aKCHOMATHUKH B TTPOBEICHUH
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  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSIM Y4eOHOTrO 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
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIECIOBATENIBHO U MOCTYIATENbHO, C
coOJII0ICHUEM TPUHITUIIA IPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukKoB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOrorpanHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yronbHas nMpamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MpPaBWIbHAs TPEYroibHAas NUPAMHUAA W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
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 TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
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, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM 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, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
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, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA 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 CTEPEOMETPUUECKUX 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 CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE 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
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHsX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS 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 I€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-DPKOHOMUYECKHUX ITPOIIECCOB HA COCTOSTHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH 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
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI 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 MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
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  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU 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 PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

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

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
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
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU 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 MJIOCKOCTEU B IPOCTPAHCTBE;

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

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI 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 OMNEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATHACUCTBUSHABEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, 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
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
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;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
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 cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOTHSATHOIIEPALIMMHABEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
periaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH 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
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBATbI€OMETPUYECKUEYTBEPKICHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALIUH, IPUMEHATh U3YUYCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanvenoBanuepas1e10s 1 KouunyecTBOo4YacoB JJIeKTPOHHbIE
n/n TEMIPOTPaMMBI Bcero Kontpouabnbiepadorsl  I[IpakTnuecknepadoTbl (uipporerc)
o0pa3oBaTe/ibHbIepeCypChl
1 BBenenue B crepeoMeTpuio 23 1
) BzauMmHoe pacrionoxxenue 6 1
IPSIMBIX B IPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U g
IJIOCKOCTEH B MPOCTPAHCTBE
4 HepneHz(mfynﬂpHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
Vil 1 paccTOSHUS 16 1
MHororpaHHuku 7 1
Bexkrops! B npocTpaHcTBe 12
g [ToBTOpEHwUe, 0606H16Hlile u 5 )
CUCTeMAaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME




11 KJIACC

N HanvenoBanuepasie1os 1 KosaunuyecTBoyacoB JJIeKTPOHHbIE
n/n TEMIPOrpaMmel Bcero Konrpoabusiepadorsl  IIpakTuuecknepadoThbl (undpossie)
o0pa3oBaTe/bHbIEpPeCypPChl
1 AHanuTHYeCcKasreoMeTpus 15 1
) [ToBTOpeHwme, O606H.I€Hlf€ u L5 1
CUCTEMAaTH3AIHsI 3HAHHHA
3 O06bEMMHOTOrpaHHUKA 17 1
4 TenaBpatenus 24 1
5 [Tnomany moBepXHOCTH U 9 |
00BEMBI KPYTIIBIX TEI
6 JIBrKeHUS 5 1
7 [ToBTOpeHwMeE, O606HI€HI§G u 17 )
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 g 0
[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne

n  Temaypoka
/

n

KoanuecTBouacos

Be KoHTpoJbHBI
ero  epadoTbl

IIpakTH4eckn
epadoThI

Haranzy
YyeHHus

JJ1eKTPOHHBbIENU(PPOBHICOOPA30OB
aTeJibHbIEpecypChl

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IUIOCKOCTH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[ToHATHS cTEpeOMETPHUH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE TUIOCKOCTH,
NapajulebHbIX IPSIMBIX (OTPE3KOB),
CeperHBbI OTPE3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TIEPECEKAIOIIUECS
psiMas U MJIOCKOCTh;
MOJIyIIPOCTPAHCTBO

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOIINECs
npsiMasi ¥ MI0CKOCTh;
HOJIyTIPOCTPAHCTBO
MHororpaHHuKH, H300paKeHne
IIPOCTENIINX POCTPAHCTBEHHBIX
¢buryp, HeCcylecTBYIOIINX 00BEKTOB




MHororpaHHUKH, H300paKeHHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
(buryp, HeCyleCTBYIOIINX 00bEKTOB

10

11

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HuX. CrocoOsl
3aJlaHus IPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaUEHUSTIPSIMBIX U TIJIOCKOCTEM

N306paxkenne ceyeHunii mupamMuibl,
Ky0a 1 MPU3MbI, KOTOPBIE TPOXOJISAT
yepe3 ux peopa.
N300pakeHunenepecedeHusnonyyeH
HBIXIUIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MNHpa3HBIMUALIBETAMH

N300paxkeHne ceyeHunii mupamMuisbl,
Ky0a 1 IPU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux peopa.
N3o0pakeHnenepeceueHusImoaydeH
HBIXIIJIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

12

N300paxenune ceyeHni mupamMuibl,
Ky0a 1 MPU3MbI, KOTOPbIE TPOXOJIAT
yepe3 ux peopa.




N300paxkeHnenepecedeHUSIONyICH
HBIXILUIOCKOCTEH.
PackpanmBaHHenoCTpOCHHBIXCEUCH
M pa3HbIMULIBETAMU

13

14

N300pakeHne ceueHuil mupaMupl,
Ky0a U IPU3MBbI, KOTOPbIE IPOXOIAT
yepe3 ux peopa.
N300pakeHunenepecedeHus oIy yeH
HBIXIUIOCKOCTEH.
PackpammBaHuenocTpoOeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

Mertoa cnesoB s TOCTPOSHUS
CEeUeHUU

15

Merop ciae10B ATl TOCTPOCHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

16

17

18

19

Mertona cieoB Ui HOCTPOSHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

ITocTpoenue ceuenuii B mupamuie,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3anne BBIHOCHBIX YEPTEXKEH U
3aITUCh IaroB MOCTPOCHUS

ITocTpoeHue ceueHuii B mupamuie,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3aHue BBIHOCHBIX YepTexen U
3aITUCh MAroB MOCTPOCHUS

ITocTpoeHue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.




Co3zanue BBIHOCHBIX YEPTEXKEHN U
3amyCh IIAaroB MOCTPOCHUS

20

[TocTpoeHue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.
CozaHue BBIHOCHBIX YEPTEKEHN U
3aIUCh IIAroB MOCTPOCHUS

21

22

23

[ToBTOpEHME MIAHUMETPUU:
Teopema 0 IPONMOPUHOHAIBHBIX
orpeskax. [logoOueTpeyroapHIKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYECHMSX HAa BBIHOCHBIX YEPTEkKAX.
HctopusipazBUTUAIUIAHUMETPUHN U
CTEPEOMETPUHU

Kontposnbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

25

B3anMHOe pacnioniokeHue NpsMbIX B
npoctpancTse. CKpenBaronmecs
npsmsle. [Ipusnaku
CKPEILMBAIOIINXCS MPSMBIX.
[TapannenpHblenpsSIMBIE B
MIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
NapajulIeJIbHON JaHHOU IIPSIMO,
MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlleH Ha
JTaHHOU npsimoil. Jlemma o
IepeceyeHNUNIapaIEIbHBIXITPSAMBIX




IIJIOCKOCTBIO

26

27

28

29

30

31

32

[TapaniensHOCTb TpEX MPSIMbIX.
Teopema o TpEX mapasieabHbIX
npsAMbIX. Teopema o
CKPEILMBAIOIUXCSIPIMBIX

[TapannenbHoe NPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapajlIeIbHOTO
IIPOEKTUPOBAHHUAL.
N306paskeHnepazHbIXGUryp B
NapajuIeIbHOMIIPOEKIIUN

LenTpanbHas npoekuus. Yroiu ¢
COHAINPABJICHHBIMU CTOPOHAMH.
YroaMexaynpsaMbIMA

3amaun Ha JOKa3aTeabCTBO U
UCClIeIOBaHKE, CBSI3aHHbIE C
PacrojIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD MIPAMON
U IIJIOCKOCTH B IIPOCTPAHCTBE.
IIpu3Hak napayuieaIbHOCTH MPSIMON U
IIJIOCKOCTH.
CaoiicTBanapauieIbHOCTUNIPSMON U
IJI0OCKOCTH

I'eomeTprueckue 3agaun Ha
BBIUYHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C APAJIJIEIIBHOCTHIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

HOCTpOCHI/IC CCUCHU, TPOXOAAIICTO




yepe3 JaHHYI0 IPSIMYI0 Ha YepTexe
Y MapaJJIEIBLHOrO IPYToi NpsiMOH.
PacuéroTHomennii

33

[TapamenpHas npoexkuus,
MIPUMEHEHHUE JJIs1 TOCTPOCHUS
cedeHuit KyOa 1 mapasuieNenurne/a.
CaoiicTBanapauiesenunesa u
MIPU3MBI

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky napamienbHOCTH JBYX
IJIOCKOCTEM

35

Teopema 0 napasnienbHOCTU U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOIAIIECH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

36

CaolicTBa napaienbHbIX
IJIOCKOCTEM: O MapauIeIbHOCTH
MPAMBIX IIEPECCUCHUA TTPU
MEPECCUCHUH ABYX IMapalJICJIbHBIX
IIJIOCKOCTEN TpeThen

37

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
napajuiebHbIX IPSIMbIX,
3aKJIFOYEHHBIX MEXIY
napajuiebHBIMU MJIOCKOCTSIMU; O
[IEPECEYEHHUH NPSAMOI C ABYMS
[apaJuIeIbHBIMU IIJIOCKOCTSIMU

38

[ToBTopenue: reopema [ludaropa Ha




IIIIOCKOCTH

39

40

[ToBTOpEHMeE:
TPUTOHOMETPHUALIPIMOYTOJIBHOIOTPE
YroJabHHUKA

CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuiesienuneaa

41

Berurcnenue IMH OTPE3KOB B KyOe
U MIPSIMOYTOJIbHOM
napauiesenure/e

42

[lepneH MKy IAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYIISIPHOCTH MIPSIMOH U
IJIOCKOCTH

43

[lepneH MKy IAPHOCTD NPSMOM U
mockocty. [Ipru3nak
MEPIEHIUKYIISIPHOCTH MIPSIMOHN U
IJI0OCKOCTH

44

TeopeMa 0 CyleCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIUKYIIPHOU
K IUIOCKOCTH

45

46

IInockoctu u MNEPNCHAUKYJIAPHBIC
UM IPSAMBIC B MHOTOT'paHHHUKaX

IInockoctu u MNEPNCHAUKYJIAPHBIC
UM IPSAMBIC B MHOTOTpaHHHUKAX

47

[lepnieHiuKyIsip U HAKJIOHHAS.
[TocTpoeHne nepneHuKyIspa U3




TOYKH Ha NPSMYIO

48

49

[leprieHAMKYISIp U HAKJIOHHASL.
ITocTpoeHue nepneHuKyspa u3
TOYKH Ha MPSAMYIO

Teopema o TpEx mepreHANKYIIpax
(npsimast u oOpaTHas)

50

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(npsimast 1 oOpaTHas)

51

52

53

YronmexayCKpemyBarOIUMUCATIPS
MBIMH

[Touck neprneHaANKyISIPHBIX MPSMBIX
C TIOMOIIIBIO MEPIEHAUKYIISPHBIX

IJIOCKOCTEH

OpToroHanbHOENPOEKTUPOBAHNE

54

55

56

57

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MIPaBUJILHON MUPAMUJIBI C IOMOLIBIO
OpPTOTOHAJILHON MPOEKIINH

ITocTpoenue ceuenuit kyba, Ipu3Msl,
[IPaBUIILHON ITMPAMUJIBI C TIOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
IInockocTucummeTpuii B
MHOT'OI'paHHHKaxX

[Ipu3Hak nepneHaANKyISIPHOCTH
IIPSIMOM U INIOCKOCTHU KaK CJIEICTBUE
CUMMETPUU

58

HpaBI/IHLHLIe MHOTI'OTpaHHUKU.




Pacuér paccTosgHMi OT TOYKHU 10
IJIOCKOCTH

59

60

61

[IpaBusbHBIE MHOTOTPAHHUKH.
Pacuér paccrostHuii OT TOUKH 10
IUIOCKOCTH

Crioco0sbl OMyCTUTh
MEPIEHIUKYISAPbI: CHMMETPUS,
CABUTI TOYKH I10 NApAJLJIEIbHOU
IpsAMON

CrBur 1o HenapajieIbHOU NMPSAMOH,
M3MEHEHUE PACCTOSHUN

62

KonTponbhas padota "B3aumnoe
pacmojoKeHue MPSMbIX U
IJTIOCKOCTEH B IpoCcTpaHCcTBE"

63

[ToBTOpEHME: Yroy MeXay NPSIMbIMU
HAa IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64

65

66

[ToBTOpEHME: yrom Mex Iy
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I‘leCKI/IC MCTObI
BBIUUCIICHUSA YIJIa MCXKIY IMPAMBIMU
B MHOT'OTpaHHHKax

JIByrpanssbiii yroa. CBOMCTBO
JIMHENHBIX YIJIOB IBYIPAaHHOTO yIJla

67

[TeprieHIUKYISPHBIC TTIOCKOCTH.
CBoiicTBa B3aMHO




MEePIEHIUKYIISIPHBIX IUIOCKOCTEN

68

ITpu3HaK nepnesauKyIsIpHOCTH
IIJIOCKOCTEM; TEOpEMa O MPAMOU
[epecedeHus IByX INIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEU
IUIOCKOCTH

69

70

71

[IpsimoyTrobHBIN TTapasuieIenuIe]t;
KyO; U3MepeHus, CBOiiCcTBa
IPSIMOYTOJIbHOIO Napajulesienuneia

TeopeMa O JuaroHaain
MMpAMOYT'OJIBHOT'O IapaJuICIICIIUIICAa
U CIIEJCTBUE U3 HEE

CTGPGOMeTpI/I‘ICCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPSAMBIX U
IIIIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS
MpsAMbIE, MTApAJIIETIbHbIE INIOCKOCTH
B CTaHJAPTHBIX MHOTOIPaHHUKAX

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSMBIX,
paccTosiHuEe MEXTY
CKPEUIMBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYALMIX

74

PaccrostHME OT TOUKH J0 IINIOCKOCTH,
paccTostHue OT MPSMOM 10
IJIOCKOCTH

75

Beluncnenue paccTosHUN MEXKIY




CKPEUIMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NIEPIIEHIUKYISAPHOM
IJI0CKOCTH

TpéxrpaHHblid yroj, HEPaBeHCTBA
JUIsl TPEXTPaHHBIX yIIIOB. Teopema

76
[Tudaropa, TeopemMbl KOCUHYCOB H
CUHYCOB JiJIsl TPEXTPAHHOIO yIJIa
DneMeHTHI ChepruIecKoit

77 F€OMETPUU: T'€OJC3NUECKHE JINHUU
Ha 3emie

73 KonTponbnas padota "Yrisl u
paccrosaHus"

79 CucreMaTu3anus 3HaHUH
"MHoOrorpaHHUK U €ro 3JeMeHTHI"

20 [Inpamupa. Buael nupamu.
[IpaBunbpHas nupamuia

31 ITpusma. IIpsamas v HakIOHHAs
npu3Msl. [IpaBunbHasgnpusMa
[IpssMoit napainenenunen,

82 | mIpsAMOYTOJIbHBIN MapajuIeenuIe],
Ky0

23 BoinykibleMHOTOrpaHHUKH.
Teopemadiinepa
Brinykible MHOTOTPaHHUKH.

84 Teopema Ditnepa. IIpaBunbHbIE 1
MOJIyIPaBUIIbHBIE MHOTOTPaHHUKHU

g5 KonrtponbHaspaborta

"MHoOrorpaHHuKu"




IlonsTue BCKTOpAa HaA IIJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE

87 CyMMaBEeKTOPOB 1

88 Pa3znoctbBEKTOPOB 1

89  IlpaBuionapamienenumnena 1

90 YMHOKEHUEBEKTOPAHAYUCIIO 1
Paznoxenue BexTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JISKAIIHX B 1
OJIHOM IIJIOCKOCTH

92 CkansipHOETIpOU3BEICHHUE 1

93 Boruncnenue yria Mexay |
BEKTOPAMH B IIPOCTPAHCTBE

94  Ilpocreiimuesanauu ¢ BEKTOpaMu 1

95 [Ipocreiimme3anayn ¢ BEKTOpaMU 1

96 [Ipocreitmmesanaun ¢ BEKTOpaMH 1

97 IIpocreiimmesagaun ¢ BEKTOpaMu 1

08 O60061eHue 1 ) |
CUCTEeMaTHU3aIUsI3HAHUI

99 O06o0uenne n ) 1
CUCTEMaTHU3aIUsI3HAHUI

10

0 HroroBasikoHTponbHasspaboTa 1

10

) HroroBasikoHTposbHasgpaboTa 1

10 | OO6obuenue u 1

2 cUCcTEMaTH3aIUsI3HAaHIH




OBIIEE KOJIMYECTBO YACOB 110 10
I[TPOTPAMME 2



11 KJIACC
Ne

n Temaypoka

~

[ToBTOpEHUE TEMBI
"KoopaunaTsl BeKTOpa Ha
IIJIOCKOCTH M B IPOCTpaHCTBE"

[ToBTopenue Temsl "CkansipHoe
MPOU3BEICHUE BEKTOPOB"

KoanuecTBouacos

Bce
ro

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jaranzyq
eHUA

JIeKTPOHHBbIENU(PPOBHICOOPA30BAT
eJIbHbIepecypchl

[ToBTOpEHME TEMBI
"Boluniciienue yriia Mexmy
BEKTOpaMHU B IPOCTpAHCTBE"

[ToBTOpeHue Temsl "YpaBHeHHE
IPSIMOM, IPOXOIAIIEH Yepe3 IBE
TOYKH"

VYpaBHEHME IIIIOCKOCTH,
HOpMaJb, YPaBHEHHE MIJIOCKOCTH
B OTpe3Kax

ypaBHeHI/Ie IIJIOCKOCTH,
HOpMaJib, YPaBHCHUC IIJIOCKOCTHU
B OTpE3Kax

BektopHoenpousBenenme

JInHelHbIEHEPaBEHCTBA,
JIMHEWHOEPOTrpaMMUPOBaHUE

JInHelHbIEHEPABEHCTBA,




JIMHEWHOEIIPOrpaMMUPOBaHUE

10

11

12

AHaIUTHYECKUE METO/IbI
pacyéra yriia Mexxy IpsMbIMU B
MHOTOTpaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexuay
IJIOCKOCTSIMU B
MHOT'OTPaHHUKAX

(DopMyna pacCTodAHus OT TOUYKH
A0 IINIOCKOCTHU B KOOpAWHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TTIOCKOCTH B KyOe

14

15

HaxoxneHnue paccrosHuil OT
TOYKH J0 IJIOCKOCTH B
IIPaBUJIHOM IIUPAMUJIE

KonrtponbHaspaboTta
"AHaJIUTHYECKAATEOMETPHS"

16

CequI/ISIMHOFOFp AHHUKOB!:
CTaHAAPTHBICMHOTI'OIPaHHUKHA

17

18

19

CeueHUsIMHOTOTPAaHHUKOB:
METO/ICIIESIOB

CeueHrs MHOTOTPaHHUKOB:
CTaHIapTHBIE IIOCKOCTH,
MEPECEUCHUS MTPSAMBIX U
TIOCKOCTEH

HapaJ'IJ'ICJ'ILHLIC IIpsAMBIC U
IHJIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA




20

[TapamienpHbIe IpsIMBIE U
IUIOCKOCTH: pacyéT OTHOIIEHUH

21

22

23

24

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: YIJIBI MEKIY
CKpCHIMBAOIHUMUCA ITPAMBIMU

IlepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTAaHJAPTHBIC N1aphbl
MIEPIEHIUKYIISPHBIX IUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOI'OTPaHHUKOB

[leprnieHuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOpeMa O Tpex
MepHeHIUKyIsIpax
[leprnieHuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOpMYJIbI
IUIS TUTOILA/Ied, cCOOOpakeHus
noo0us

26

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUIS TUTOILA/IeH, COOOpakeHus
MOog00HUs

27

[ToBTOpenue: miomaau
MHOTOYTOJIEHUKOB, ()OPMYJTBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00us




28

IImomanm ceueHuit
MHOT'OTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOI00US

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUS MOA00Us

30

KonTponbnas padota
"[loBTOpEHNE: MHOIOTPAHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31

32

33

34

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3anaun 00 yaABOEHUH Ky0a, o
KBaJpaType Ky0a; 0 TpHCEKIIUU
yria

CrepeomeTrpuueckue 3a1aun,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaiesnenumnena
[TpuknagHeie 3a1a4u,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00bEMa MPSMOYTOJIBHOTO
napaiesnenumnena

35

36

OO6BEMITPAMOUTIPU3MBI

CrepeomeTpuueckue 3a1auu,
CBSA3aHHBIE C BHIYUCICHUEM




00BEMOB MPSMON TPU3MBI

37

38

39

[Tpuknaguele 3aga4m,
CBsI3aHHBIE C 00BEMOM MPSMOKH
TIPU3MBI

Berancnenne 006EMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
UHTerpaa.
OOBEMHAKIIOHHOUTIPU3MBI

Brruucienue 00bEMOB TeI C
MOMOIIBIO OIIPEACIEHHOTO
uHTerpana. O0bEMIUpPaMUIbI

40

®opmyia 00bEMa MUpPaMUIbIL.
OTtHo1IeHHE 00BEMOB TTUPAMHU/T
C O0IIKM yTJIOM

41

dopmyna 00bEMA TUPAMUIBIL.
OTtHo1eHne 06beMOB TUPAMUJ]
C O0IIUM yTIIOM

42

43

44

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE ¢ 00BEMaMU
HAaKJIOHHOM IPU3MBbI

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIC C 00BEMAMU
MTUPAMUIBI

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBA3aHHEIE C




00BEMOM TTUPAMH/TBI

46

47

[Ipumenenue 0ObEMOB.
Brrurcnenue paccTossHUS 10
TUIOCKOCTH

KonTponbnaspabora
"O6BEMMHOTOTrpaHHUKA"

48

Hunuuapudeckast TOBEPXHOCTb,
o0pa3yromue IUIHHIPHIECKOI
MTOBEPXHOCTH

49

unuuap. [psamoit kpyroBou
uwmaap. [nomans
ITOBEPXHOCTH LIMJIMHIPA

50

51

52

KoHnuueckasi moBepXHOCTb,
o0pa3yromme KOHUIeCKOn
nosepxHoctu. Konyc
Ceuenne KoHycCa IJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBaHUs

VY ceu€HHBI KOHYC.

N300pakeHne KOHYCOB U
yCEUYEHHBIX KOHYCOB

53

IImomane OOKOBOI
MMOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTU KOHYyCa

54

55

ITomane OOKOBOI
MOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTH KOHYyCa

CrepeomeTpruueckue 3aa4u Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHH I
OUJINHApPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUEHUI
UWIMH]IpA, KOHYyCca

57

58

[Tpuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

[Ipuknanneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

59

Cdepa u map

60

61

62

Ilepeceuenue ceps! 1 1apa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepbl TIOCKOCThI0. Bua n
n300paxeHuenapa

Ilepeceuenue cepsl 1 mapa ¢
iockocteio. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuemapa

YpaBuenue chepsl. [Tnomanp
cdepsl 1 e€ yacte

63

CummMmetpusicheps! 1 mapa

64

CrepeomeTpuueckue 3aauu Ha
JIOKA3aTebCTBO U BEIYMCIIEHUE,
CBSI3aHHBIE CO CEpoi U IapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

1




65

66

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnaguele 3a1a4u,
CBsI3aHHBIC CO c(hepoil U Mapom

67

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY’KHOCTH, CTaHAAPTHBIE
noxoous

68

69

Paznuunsie KOM6I/IH8.I_[I/II/I TCII
BpalCHusA 1 MHOTOT'PaHHUKOB

3agaun o teMe "Tena u
MOBEPXHOCTH BpamieHus"

70

3anaun no teme "Tena u
MIOBEPXHOCTHU BpaleHus"

71

72

KonrtponbHas padora "Tena u
MOBEPXHOCTHU BpateHus"
O06wém nnnunaapa. Teopema 06
00BbEMeE NPSAMOTo LMINHAPA

73

Brraucienue 00bEMOB TeII C
TIOMOIIBIO OMTPEEIIEHHOTO
unTerpana. O6bpEMKOHyCa

74

75

ITmomany OOKOBO U ITOJTHON
MTOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIE C BEIYHCIIEHUEM




00BEMOB IUIUH/IPA, KOHYCA

76

77

[IpukiaaHbIe 3a1a49H 110 TEME
"O0BEMBI U IUIOIIALNA
noBepxHocrel Ten"

O0BEM mapa u I1apoBoOro
cektopa. Teopema 00 00béMe
mapa. [Inomane chepsr.
CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIC C BBIYHCIICHUECM
00BEMOB 11apa, MapoOBOTO
CerMEHTa M IapOBOT0 CEKTOPA

78

[TpuknaaHbIe 3a]a9U 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepsl.
COOTHOIICHUAMEK TY IO IIM
UTIOBEPXHOCTEH 1
00bEMaMUTIOIOOHBIXTEI

79

80

[Tono6Hble Tena B
npoctpaHcTse. M3menenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aauy,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB TeJ U TUIOIAAeH
[IOBEPXHOCTEN

KonTponbnas padota "[1nomann
MOBEPXHOCTU U 00BEMBI
KpYyTJbIX TN

81

JIBM>KeHUS MPOCTPAHCTBA.




OtoOpakenusi. J|BmwkeHus: u
paBeHCTBO uryp.
OO01mecBOCTBAIBUKEHU I

82

Bunsl nBmkenuit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTPAJIbHASL CHMMETPUS,
3epKajibHasi CHMMETPHUS,
MOBOPOT BOKPYT MPSMOM

83

84

85

[IpeoOpazoBanus mMog00Hs.
[Ipsimast u chepa Diinepa
I'eomeTpuueckue 3a1aun Ha
MIPUMEHEHUE JBUKCHUS
Kontponbnas padota "BekTopsl
B MpocTpaHcTBe"

86

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"[TapaninenbHOCTb NPSAMBIX U
MJIOCKOCTEH B mpocTpaHCcTBe"

87

O6o06mmatomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsl 3HAaHUM:
"BexTopsl B mpocTpaHcTae”

88

O6o61matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuu 10—11 kmaccos,
CUCTEeMaTH3aIlHsl 3HAaHH:




"BexTopsl B ipocTpancTae”

89

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10—11 kinaccos,
cUcTeMaTu3alus 3HaHW:
"O6beM MHOTOrpaHHUKA"

90

O6o6maromee nmoropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTu3alus 3HaHH:
"O6beM MHOTOrpaHHUKA"

91

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
CHCTEeMaTH3allus 3HAHUI:
"Imomraau MOBEPXHOCTH U
00BEMBI KPYTJIBIX TN

92

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CHCTEMaTH3aINsI 3HAHUH:
"[1nomany MoBEpXHOCTU U
00BEMBI KPYTJIBIX TN

93
94

HroroBasikonTponbHaspadboTa

I/ITOFOBaHKOHTpOJ'IBHaHp aborta

95

[ToBTOpenme, 0600mEeHNE U
cUCTEeMaTH3aInsI 3HaHUH

96

I/ICTOpI/IH Pa3BUTHA




CTEPEOMETPUU KAK HAYKHU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI1

97

Hcropus passutus
CTEPEOMETPUU KAK HAYKHU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU1

98

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU1

99

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU I

Hcropus passutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU I

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU I




Hcropus passutus

10 CTEpEOMETPUU KaK HAyKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

KoanposepsiemoropesyJbrara

7.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

I'eomerpus

OHCpI/IpOBaTB MOHATHUAMM: TOYKA, IIPsAMasd, IJIOCKOCTb

7.2

7.3

7.4

[IpuMeHATh aKCMOMBI CTEPEOMETPUHU M CIEACTBUSA U3 HUX
IIpY PELICHUHA F€OMETPUYECKUX 3a/1a4

OnepupoBatb HOHATHAMMU: napaieNbHOCTh U
NEPIEHAUKYIISIPHOCTh MPSMBIX U TIOCKOCTEH
KnaccupunupoBars B3aMHOE pacrloOKEHUE MPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE

7.5

OnepupoBaTh MOHSTHSAMHU: JBYTPAHHBIA YTroJl, TpPaHU
JBYTPAHHOTO yria, peOpo ABYTPaHHOTO YIJia, JIMHEHHBIN
yrojl JBYTPAaHHOIO yIJla, TpagycHas Mepa JIABYTPaHHOTO
yria

7.6

7.7

7.8

7.9

OnepupoBaTh MOHATHSMH: MHOTOIPAaHHHK, BBIIYKIBIA H
HEBBIITYKJIBII MHOTOIPaHHHK, 3JIEMEHTHl MHOTOTPaHHHUKA,
MIPaBUJIbHBI MHOTOI'PaHHUK

PaCHOBHaBaTB OCHOBHBIC BHUJIbI MHOT OrpaHHI/IKOB
(HI/IpaMI/I,[[a, HpI/I3Ma, Hp}IMO}/TOJ'II:HBII\/'I napannenem/men,
Ky0)

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBAHUS
JJIA KJ'IaCCI/I(I)I/IKaL[I/II/I (BBIHyKJ'ILIe n HeBLIHYKJ'ILIC
MHOI‘OFpaHHI/IKI/I, HpaBI/IJ'IBHLIe MHOI‘OFpaHHI/IKI/I, HpﬂMBIe n
HAKJIOHHBIC HpI/IBMBI, HapaHHCJICHI/IHC,Z[BI)

OHGpHpOBaTB IMOHATHUAMUA: CEKyIIas IINIOCKOCTb, CCUCHUC
MHOT'OIrpaHHUKOB

7.10

7.11

OOBSCHATD MIPUHLIMIIBI IIOCTPOECHUS CEYECHMI
MHOT'OTPaHHUKOB, UCITOJIb3YsI METOJT CIIE/I0B

Ctpouth ce4eHHs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB,
BBIMOJIHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKU M3 PHCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarn 3a1a41 Ha HaXOXICHHUC IT'COMCTPUUCCKUX BCIUYNH
110 06pa3uaM WX aJIroputMam, IMIIPUMCHASA U3BCCTHLIC
AHAIIUTUYCCKUC MCTOJbI IIPpU PCIICHHUU CTAaHAAPTHBIX
MAaTEMATHYCCKHUX 3aJa4 Ha BbIYHUCICHHC paCCTOSIHI/Iﬁ




MEXIy IBYMs TOYKaMH, OT TOYKH 10 IPSIMOH, OT TOUKUIO
IIJIOCKOCTH, MEXKY CKPEIMBAIOIIUMHUCS IPAMBIMU

7.13

Pemate 3a1aun Ha HaxX0XKAEHUE TEOMETPUUECKUX BEJIMYHH
no oOpa3laM WM aNroOpuTMaM, IPUMEHSISI W3BECTHBIC
AHAJIMTUYECKUE METOJbl MPU PELUICHUU CTaHAAPTHBIX
MAaTeMaTUYECKUX 3a7a4 Ha BBIYMCICHHE YTIIOB MEXKIY
CKPEUIMBAIOIIUMUCS  MNPSMBIMU, MEXIy HpsAMOH U
IIOCKOCTBIO, MEXKY INIOCKOCTSIMU, JBYI'PAHHBIX YIJIOB

7.14

Berumcnate  00BbEMBI W IJIOMAQAM  TIOBEPXHOCTEH
MHOTOTPaHHUKOB (IIpU3Ma, NUPaMUJA) C MPUMEHEHHEM
(GbopMyJ, BBIYHCIATH COOTHOIICHHSI MEXAY IUIOMIAISIMH
MOBEpXHOCTEH, 00bEMaMU OJOOHBIX MHOTOIPAaHHUKOB

7.15

7.16

7.17

7.18

OnepupoBaTh MOHATHUSAMH: CHUMMETPUS B IPOCTPAHCTBE,
LEHTP, OChb M IUIOCKOCTb CHUMMETPHUM, LEHTP, OCb H
TUIOCKOCTh CHMMETPUU (UTYPHI

W3Bnekarb, mnpeoOpa3oBbiBaTh UM HHTEPIPETUPOBATH
nH(OPMALIUI0O O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax, npeJCTaBICHHYIO Ha YepPTek)axX U PUCYHKaX

IIpumensTh reomerpuueckue (GakThl A peIIeHUs
CTEpPEOMETPUYECKUX 3ajad, MPEANOIararluX HECKOJBKO
1IaroB pEIICHUs, €CIU YCJIOBUS IPHUMEHEHUs 3aJaHbl B
sIBHOU (hopMme

[IpumensaTh DIpOCTEHIINE NPOTrpaMMHBIE CPEICTBA H
IEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI NIPU PEUICHUU
CTEPEOMETPUYECKUX 3314

7.19

[IpuBOIUTE TIPUMEPBI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEU
B NPUPOJE M JKNU3HH, PACIIO3HABATH IPOSIBICHUE 3aKOHOB
T€OMETPUHU B UCKYCCTBE

7.20

[IpumeHsATh  MONy4YeHHbIE  3HAHUS  HA  NPAKTHUKE:
aHAJIM3UPOBATh peajbHblE CUTyallMM M  IPUMEHATH
W3y4YeHHbIE TIOHSTHUS B TIPOIECCe IOUCKAa pelIeHUs
MaTeMaTHYECKU chopMyJIHPOBaHHON po0GIIEeMBlI,
MOJIETTMPOBATh PEAIbHBIE CUTYAllUU HA SI3bIKE T€OMETPHH,
HCCIIEI0BaTh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM
TeOMETPHUECKUX TMOHATHHA U TEopeM, ammapara ajireOpsbl,
pelaTh NpakTUYECKUE 3a]a4l, CBSI3aHHBIE C HAXOKJIEHUEM
reOMETPHUYECKUX BEITUYNH

11 KIIACC

Koanposepsiemoropesyabrara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTaThl 0CBOCHUS



6.1

6.2

OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero
0011ero ooOpazoBaHus

I'eomerpus

OnepupoBarh MOHATHIMH: HUJIMHAPUYECKAs] TOBEPXHOCTb,
oOpa3zyromue IUIMHAPUYECKOW MOBEPXHOCTH, LUJIMHID,
KOHHYECKas TOBEPXHOCTh, 00pa3ymoomme KOHUYECKOM
MMOBEPXHOCTHU, KOHYC, CepuiecKasi IOBEPXHOCTh
Pacnio3naBathe Tena BpamieHus (LUMIUHAP, KOHYC, cdepa U
map)

6.3

6.4

6.5

OOBACHATH CIIOCOOBI MOTYYSHHSI TEJ BPALICHHS
KnaccuduuupoBars B3aUMHOE pacnojoxeHHe chepsl u
TUIOCKOCTH

OHepI/IpOBaTB IIOHATUAMU: HlapOBOﬁ CCIrMCHT, OCHOBAHHC
CCIrMCHTA, BBICOTA CCIMCHTA, Hlap0B0ﬁ CHOﬁ, OCHOBAaHHC
apoBOro CJjios, BbICOTa MapoBOro CJjosd, mapOBoﬁ CCKTOD

6.6

Beraucnare 00bEMBI M TUIOIIAAM TTOBEPXHOCTEH  Tem
BPAICHHSI, TEOMETPHUECKUX TEIl C MPUMEHEHHEM (HOpMYIT

6.7

6.8

OnepupoBarh NOHATUSAMHM: MHOI'OIPDAaHHUK, BIIMCAaHHBIA B
chepy U ONMCaHHBIN OKONO cdepsl, chepa, BIUCAHHAS B
MHOT'OI'paHHUK WJIK TCJIO BPAILLICHHA

Brruucnsate COOTHOIICHUS MEXIY TUIOMIAISIMH
MOBEPXHOCTEN U 00BEMAMHU MOAOOHBIX TET

6.9

N300paxats u3ydyaemble GUIYypsl OT PYKH M C
IIPUMEHEHUEM ITPOCTBIX YEPTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

6.13

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKH M3 PUCYHKOB
MpOCThIX OOBEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHM3Y;
CTPOUTH CEYEHUS TEJ BPALLECHUS

W3BnekaTb, MHTEPIPETUPOBATH U  MPEoOpPa3OBHIBATH
MHPOpPMALIMI0O O TPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
(bl/ll"yan, MMpEACTABICHHYIO Ha YEPTEIKAX U PUCYHKAX
[IpumensTh reomeTpuueckue GaxkThl IS peIIeHUs
CTEPEOMETPUYECKUX 3aJ[ay, MPEoiararoluX HECKOIbKO
IIarOB pEIICHUs, €CIIM YCJIOBHsS NPUMEHEHHUs 3a/laHbl B
SABHOH popme

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BbInonHATE JIEHCTBUS CIOXKEHHUS BEKTOPOB, BBIYMTAHUS
BEKTOPOB M YMHOJKEHHUSI BEKTOpa Ha YHUCIO, OOBSCHSTH,
KaKUMU CBOWCTBaMHU OHM 00J1aAat0T

6.15

[IpuMeHATH NpaBUIIO MNapajuleIenuIe]a MpPU CIOKEHUU
BEKTOPOB

6.16

OnepupoBaTh MOHATHAMH: JI€KapTOBBl KOOPAWHATHI B




IMpOCTPAHCTBC, BCKTOpP, MOAYJIb BCKTOpa, PaBCHCTBO
BCKTOPOB, KOOPAWHATEI BEKTOpPA, Yroj MEXAY BEKTOpaMu,
CKaJIIpHOC IIPOU3BEACHHUEC BCKTOPOB, KOJJIMHCAPHBIC U
KOMILJIaHapHBIC BEKTOPEBI

6.17

Haxomuts cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpA HA
4HCIIO, YTOJ MEXIY BEKTOPaMH, CKaJIIAPHOE IIPOU3BEACHHE,
pacKilagplBaTh ~ BEKTOp IO JABYM  HEKOJUIMHEAPHBIM
BEKTOpaM

6.18

6.19

6.20

3anaBarh IJIOCKOCTh YpPaBHEHHEM B JIEKapTOBOM CUCTEME
KOOpJUHAT

Pemarsn HpOCTCfII.HH@ TCOMCTPHUUCCKUC 3aJa4du Ha
IIPUMCHCHNEC BCKTOPHO-KOOPANHATHOI'O MCTOda

Pemarr, 3amaum Ha J0Ka3aTelIbCTBO MaTEMaTHUYECKUX
OTHOIICHUH U HaX0XXACHUEC I'COMCTPUYICCKHUX BCIIMYUH I10
06pa3uaM WA aJITOpUTMaM, IMPUMCHAA U3BCCTHBIC MCTOIbI
IIpHu pCHICHUH CTAHAAPTHBIX MATCMATUYCCKHUX 3aaa4

6.21

[IpuMeHATH mHpocTEWIIME NPOrpaMMHBIE CPEACTBA H
JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEUICHUU
CTEPEOMETPUYECKUX 3a]1a4

6.22

[IpuBOIUTE TIpUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU
B NPUPOJE M JKNU3HH, PACIIO3HABATH IPOSIBICHUE 3aKOHOB
T€OMETPUH B HCKYCCTBE

6.23

[IpuMeHSATh  MONy4YEHHBIE  3HAHUS  HA  NPAKTUKE:
aHAJIM3UPOBATh  peajibHbIE CUTyallMM MW  IPUMEHATH
M3Y4YEHHbIE TIOHSTHUS B TPOIECCE TIOUCKAa pelIeHUs
MaTe€MaTHYECKU c(hopMyJIMPOBAHHOMN po0JIEMBI,
MOJIETTMPOBATh peaJIbHbIE CUTYallUU Ha SI3bIKE T€OMETPHH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM
TeOMETPHUECKUX TMOHATHHA M TEopeM, ammapara ajireOpsbl,
pelarh NpakTUYECKUE 3a]a4l, CBSI3aHHBIE C HAXOKJIEHUEM
TrE€OMETPUUECKUX BEJINYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Koxa
7

HpOBepﬂeMbIﬁaﬂeMeHTcouepmaHm{

I'eomeTpus

7.1

OcHoBHblEe MOHATUS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[onarue 06 akCHOMATHYECKOM MOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

7.2

B3auMHoe pacrnonoxeHue npsMbIX B IPOCTPAHCTBE: MEPECeKaroIMecs], HapaiesibHble
N CKPCIIMBAKOIIMECCA  MPAMBIC. HapaJIJIGJILHOCTI) IIpAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: MapaJUICIbHbIE IIPSAMBIE B IIPOCTPAHCTBE, IAPAUICIIBHOCTh TPEX
IPSAMBIX, NAPALIEIBHOCTh MPSAMOM M IUIOCKOCTH.  YIUIBICCOHAIIPABICHHBIMU
CTOpPOHaMH, YroJl MEXKIy IpsMBIMU B IIpocTpaHCTBE. llapaminenbHOCTh IUIOCKOCTEH:
napajjelibHble IUIOCKOCTHM, CBOMCTBa HapajiesibHbIX Iiockocted. Ilpocreiinme
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IIJIOCKOCTU: TeTpa’ap, KyO, MNapajuienenumnes,
HOCTPOCHUE CEUCHU

7.3

7.4

7.5

HepHGHI[I/IKy.HSIpHOCTI) HpﬂMOfI N IUIOCKOCTU: MCPHICHAUKYJISAPHBIC IIPSAMBIC B
MMPOCTPAHCTBE, NPAMBIC NAPAJIJICIBHBIC W NCPICHAUKYIAPHBIC K IJIOCKOCTHU, IIPHU3HAK
NEePHEHANKYJISIPHOCTU NPSAMOW M MIJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHIUKYIIPHOU
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXY NPSIMOU U MJIOCKOCTBIO, IBYTPaHHBIN
yroJj, TUHEHHBIN yrojl IByrpaHHoro yria. [leprneHIuKynsp U HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TJIOCKOCTH, TPOeKIus GUTrypsl Ha
IJIOCKOCTh. [IepreHInKyIapHOCTh IUIOCKOCTEN: NMPU3HAK IMEPIEHINKYISIPHOCTH JBYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIsIpax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOIDAHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yrosbHas
npu3Ma, TpaHU U OCHOBaHMS INPHU3MBI, NpsMas M HAKIOHHAs MpPU3MbI, OOKOBas W
MOJIHAsl IOBEPXHOCTH Mpu3MblL. [lapannenenunen, npsMOyroiabHbIN Mapaijenenumnes] u
ero csoiictBa. [Tupamuna: n-yronbHas nmupamuaa, TpaHU M OCHOBAHME MUPAMMIIBI,
OOKOBasi U TMOJIHAS MOBEPXHOCTh MUPAMHU[IBI, MpaBHJIbHA W yceu€HHas MHpaMuia.
OneMeHThl NOpu3Mbl M nupamuiabl. [IpaBuwibHBIE MHOTOIpaHHUKU: TOHSTHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWIbHAasg IpU3Ma M IpaBWIbHAs NHpaMHIA,
npaBUiIbHAS TPEYrojbHAs MUpaMHJIAa U TPABMIIbHBINA TeTpasap, kyO. IlpeacraBienue o
IPABWIBHBIX MHOTOIPAaHHUKAax: OKTa’ap, MAOACKa’aAp U ukocadapyrue CeueHus
IPU3MBbI ¥ TUPAMHU/IBI

CuMMeTpHsl B POCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM, TIOCKOCTH.
DJIEMEHTBICUMMETPU U B nUpaMuax, napasuieNienumne1ax,
MPABUJILHBIXMHOTOTPaHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AuaroHanu, yriel. Ilnomane
OOKOBOW MOBEPXHOCTH M MOJTHOW MOBEPXHOCTH MPSMOUN MTPU3MBI, TUIOIAAh OCHOBAHHM,
TeopemMa 0 OOKOBOI MOBEPXHOCTH NPsiMON mpu3Mbl. [1momianb 60KOBOI MOBEPXHOCTH U




IIOBEPXHOCTU IMPABWIBHOM NUPaMHUABI, TEOPEMa O IUIOLIAJA YCEUYEHHOM INHMPAMHUJIBIL.
[TonsTneo600BEMEe. OOBEMIUPAMHUIBI, TTPH3MBI

7.7

[TomoOnbIe Tenma B mpocTpancTBe. COOTHOMICHUST MEXKIY IUIOMIAIIMUA TIOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kox
6

6.1

6.2

IIpoBepsiemMbliidIeMeHTCOAEPKAHUS
I'eomerpus

Hunuaapudeckas TOBEPXHOCTh, 00pa3yrolife IMIMHIPUYECKON MOBEPXHOCTH, OCh
IUJIUHIPUYECCKOW TOBEpXHOCTH. L{umuHAp: OCHOBaHHMS W OOKOBas TMOBEPXHOCTD,
o0pa3yrolas 1 ocb, IIIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

Konnueckast moBepXHOCTh, 00pa3yronine KOHMUECKOU MOBEPXHOCTU, OCh M BEPIIUHA
KOHWYecKoil moBepxHOcTH. KoHyc: OCHOBaHHME M BepIIMHA, OOpa3yromas U OCh,
wion@aab OOKOBOM W TMOJIHOM MOBEPXHOCTU. YCEUEHHBIMKOHYC: OOpasymooliue Hu
BBICOTA, OCHOBAHHUS U OOKOBASIIOBEPXHOCTh

6.3

Cdepa u map: meHTp, paauyc, IMaMeTp, MJIOHaas MoBepXxHocTU chepsl. B3anmuoe
pacnosoxkeHue cdepbl U IUIOCKOCTH, KacaTeiabHas IUIOCKOCTh K cdepe, MIomaab

cepsl

6.4

6.5

N300paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BEépTkaminHapa u KOHyca

KOM6I/IHaI_II/II/I TCJI BpalllCHUA U MHOT'OI'PAHHUKOB. MHOFOFpaHHI/IK, OIMCAHHBIM OKOJIO
C(I)epbl, C(pepa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIN TCJIO BpAllICHUA

6.6

[Tonsitue 06 o0bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapayieNienuiea u cieacTBus u3 He€. OOBEMIMIMHIpPA, KOHYCA.
Oo6Bémiapa ¥ miaomaaschepsl

6.7

6.8

6.9

[Tono6uble Tena B npoctpaHcTBe. COOTHOMICHUSI MEX/1Y IUIOIIASIMU TOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

CeueHns HUJIMHApAa (HapannenLHo U HNCPICHIAUKYJIAPHO OCI/I), CCUCHHUA KOHYCa
(HapaJ'IJ'ICJIBHOC OCHOBAHUIO U ITPOXOAAIICC YCPE3 BCpH_II/IHy'), CCUCHUA 1Iapa

BexkTop Ha miockocTH M B mpocTpaHcTBe. ClIO)KEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciao. PasioxkeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuino nmapamenenunena. Pemenne 3a1ay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpAa.
[Ipocreiimme 3amaun B KOOpJAMHATaX. YTOJN Mexay Bekropamu. CkansipHoe
MPOU3BCACHUC BCKTOPOB. Brruncnenue YIJIOB MCXKAY NPsIMBIMH H IIJIOCKOCTAMMU.
KoopanHaTHO-BEKTOPHBIIMETOANPUPEILIEHUUT €OMETPUYECKUX3a0au




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

KoanposepsiemororpedoBanust

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM
pe3yJibTaTaM OCBOEHHUsI OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpamMMbl cpeHero 00uero 0o0pa3oBaHus

Bnagenne wMerogamMu — J0Ka3aTeNbCTB, ajlrOpUTMaMu
pelieHus 3a1ad; yMeHue (GopMyJIupoBaTh U ONEPUPOBATH
MOHATUSIMH: OTIpeIeNICHUE, aKCHOMa, TeOpeMa, CIEACTBHE,
CBOICTBO, MpHU3HAK, J0Ka3aTeJIbCTBO, PaBHOCUJIbHBIE
(bOopMyIUPOBKYU; MPUMEHATh UX; YMEHHE (POPMYIHPOBATH
0o0paTHOE U MIPOTUBOIOJIOKHOE YTBEPKACHUE, IPUBOIUTH
OpUMepbl W KOHTPIPUMEPHI, HCIONb30BATh METO]
MaTeMaTUYeCKON HMHIYKUUU; MPOBOJIUTH JI0Ka3aTeIbHbIE
paccyXJIeHHs TpU  pElIeHHH  33Jad,  OLICHMBATh
JIOTUYECKYI0  TMPAaBUIBHOCTh  PAacCyXJIECHUW; yMEHHE
OIEpUPOBATh TOHATUSAMHU: MHOXECTBO, ITOAMHOXKECTBO,
ornepanuy HaJ MHOXECTBAMM;, YMEHHE HCIOJb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar s ONMCAHHSA
pealIbHBIX MPOLIECCOB U SBJICHUH U MIPU PELICHUH 33/1a4, B
TOM 4YHCJI€ U3 JAPYrMX Y4YeOHBIX IpPEeIMETOB; YMEHHE
ONepupOBaTh MOHATUSIMU: Tpad, CBSI3HBIM rpad, nepeso,
UK, Tpad Ha MIIOCKOCTH; YMEHHE 33a]aBaTh U OMHUCHIBATH
rpadsl pa3IMYHBIMU CIIOCO0AMH; HCIOJB30BaTh T'PadbI

Ipu pCHICHUH 3aJ1a4

YMeHue onepupoBaTh MOHATHSAMHU: HATYPATbHOE YHCIIO,
[[eJI0€ YHUCIIO, CTENeHb C IEeNbIM IOKa3aTeleM, KOpPEHb
HATYpaJIbHOH CTENEHW, CTENEHb C  palMOHAIBHBIM
MOKa3aTeieM, CTENeHb C JCWCTBUTEIBHBIM IMOKA3aTeIeM,
gorapudM  UMciaa, CHHYC, KOCHHYC W  TaHI€HC
MPOU3BOJIBHOTO  YHCIA,  OCTaTOK 1O  MOJIYJIIO,
paloHadbHOE  YHUCIO,  HPpPalMOHAIBHOE  YHCIIO,
MHOJKECTBA  HATYpalbHBIX, LEJIBIX, PANHOHAIBHBIX,

I[GﬁCTBHTGJ'IBHBIX YHUCCII; YMCHHUEC HUCIIOJIB30BATh IMIPHU3HAKH




JCIIMMOCTH, HanMEHBIITHH oOImMi  OenuTenbs U
HalMeHblIee oflee KpaTHoe, anroput™m EBknmpa mpu
pelleHnn  3aja4d;  3HAKOMCTBO  C  Pa3IMYHBIMU
MO3ULUOHHBIMM  CHCTEMaMH  CUHCJICHMS;  YMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYCHUH M TPeoOpazoBaHHS
BBID@XEHUII ~ cO  CTemeHsMH U Jiorapupmamu,
npeoOpa3oBaHus JPOOHO-PAIIMOHANBHBIX — BBIPAKEHUI;
YMEHHME OIEpUPOBATH MOHATUSAMU: IOCIEI0BATEIBHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKas
nporpeccusi, OECKOHEUHO YOBbIBaIOIIas TIeoMeTpUYecKast
IIpOrpeccusi; yMEHHME 3a/laBaTh I10CJIEOBATEIbHOCTH, B
TOM YHCJIE C ITOMOIIBIO PEKYPPEHTHBIX (HOpMYJI; yMEHUE
ONEpUPOBATh  MOHATHSAMHM:  KOMIUIEKCHOE  YMCIIO,
CONpPSKEHHBIE KOMILIEKCHBIE YHCiIa, MOLYJb U apryMEHT
KOMIUIEKCHOTO 4YHcia, (GopMa 3alucud KOMILICKCHBIX
yucen  (reoMeTrpuyeckas, TPUTOHOMETpHYECKass MU
anredpanyeckas); yMeTb MPOU3BOAUTH apHUPMETHUUECKHE
JEUCTBUS C KOMIUIEKCHBIMH  4YMCIAaMH; TPUBOAUTH
IpUMEpPbl  HCIHOJIb30BAaHUSA  KOMIUIEKCHBIX  YHCEI;
OIEpUpOBaTh MOHATHAMM: MaTpuma 2x2 u  3x3,
ONpEeAeNuTeNb  MaTpUIlbl, TE€OMETPUYECKHH  CMBICI

ONIPCACIINTECIIA

YMmeHue onepupoBaTb MOHATHAMH:  PalMOHAIBHBIE,
UppalOHAIIbHBIE, MOoKa3aTelbHbIE, CTETCHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPHUECKUE YpPAaBHEHHS H
HEpPAaBEHCTBAa, MX CHCTEMbI; yMEHHE OIepUupOBaThH
MOHSTUSMM: TOXKJECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa
YpPaBHEHHH W HEPABEHCTB, PAaBHOCWJIBHOCTb YpPaBHEHMI,
HEpPAaBEHCTB U CHUCTEM; YMEHHE penlarb ypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C TIOMOIIBIO Pa3IUYHBIX
IPUEMOB; pEIIaTh YPABHEHMs, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; NPUMEHATh YpPaBHEHHUS, HEPABEHCTBA, MX
CUCTEMBI I PEIICHN MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3

pa3NIUYHBIX 001aCTe HAYKH U PEaTbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (DYHKIHS, YETHOCTD




(GYHKIMY, TEPUOAWYHOCTh (YHKIHH, OTPAHUYCHHOCTH
(GYHKIIMH, MOHOTOHHOCTH (DYHKIIHH, SKCTPEMYM (QYHKIIHH,
HanOospIllee W HaWMEHbIEE 3HAYEHUS (QYHKUUU Ha
OPOMEXYTKE, HempepbiBHas  (QyHKIMSA, aCHMIITOTHI
rpa¢puka GyHKOMM, TepBass M BTOpas MPOM3BOTHAS
(GYHKIMM, TEOMETPHUYCCKHH W  (HU3MYECKUH CMBICT
IPOM3BOJIHON, TIEpBOOOpa3Hasi, ONpeaeNEHHBIH HHTErpal;
yMEHHE HaXOJUTh aCUMOTOTHI rpaduka GpyHKIUN; YMCHHE
BBIUUCIISITH  NPOU3BOAHBIE  CYMMBI,  IPOM3BEICHUS,
YaCTHOTO W KOMIO3UIMH (YHKUIUH, HAXOAUTh YpaBHEHUE
KacaTenbHOH K Tpaduky (QyHKIUH; yMEHHE HaXOIUTh
NPOM3BOAHBIC  JJIEMEHTApHBIX  (QyHKUMH;  yMEHHE
UCIIONIB30BAaTh  TNPOM3BOAHYIO  UIL  MCCIICAOBAHUS
(GyHKIMA, HaXOOWTh HAWOOJBIIME W HAaUMEHBIIHUE
3Ha4eHUs1 (DYHKIMIA; CTPOUTH TpadUKd MHOTOUWIECHOB C
UCIIOJIb30BAHUEM alllapara MaTeMaTH4ecKOro aHaln3a;
IPUMEHATh TPOU3BOTHYIO JUTSI HAXOXKACHUS HAWITYUIIETO
peleHuss B TPUKIAIHBIX, B TOM 4YHCIE COIMAIbHO-
ODKOHOMHYECKUX M (u3HUecKnX 3agadax; HaxOIHUTh
wiomaau U o0bEMBI (UIYp € MOMOILBIO HHTErpana;
MIPUBONUTH TIPUMEPBI MATEMAaTHIECKOTO MOJICITUPOBAHUS C

NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUI

YMeHue omnepupoBarh MOHATUSAMHU: TpapuK (QYHKIHH,
obpatHas (yHKIMSA, KOMMO3UIUSA GYHKIHMHA, JTHHEHHAs
byHKIUS, KBagpaThyHas — (QYHKIHS, palMoHaIbHas
byHKIMS, CcTerneHHas (QYHKIUS, TPUTOHOMETPHYECKUE
GbyHKIUM, OOpaTHbIE TPUTOHOMETpPUYECKHE (DYHKIINH,
MmoKazaTenbHas W Jorapudmuueckas (yHKIUH, YMEHUE
CTPOUTh TpapuKd U3YYCHHBIX (YHKIUH, BBIIOIHATH
npeoOpa3zoBanusi TpadukoB (GYHKIUNA, HCIOJIB30BAThH
rpaduKy A U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pEIlIeHnH 3a/1a4y U3 APYTruX y4eOHBIX MPEeIMETOB M 3aJad
U3 peaNbHOMN KU3HU; BBIPAXKATh (POPMYyJIaMU 3aBUCUMOCTH
MeXy BEIMYMHAMU; MCIIOJIb30BaTh CBOWCTBA U rpauku
(bYHKUMI A7 pelIeHns] ypaBHEHH, HEpaBEHCTB U 3a]a4 C

napameTpamu; u300paxaTb Ha KOOPAWHATHOHN TUIOCKOCTH




MHOXECTBA PpELICHUN YpPAaBHECHMI, HEPaBEHCTB U HX

CHCTEM

YMeHue pemiath TeKCTOBbIE 33/1a4M Pa3HbIX TUIIOB (B TOM
YrCIie Ha MPOIICHTHI, IOJIM U YacTH, Ha IBIXKEHUE, paboTy,
CTOUMOCTH TOBAapOB M YCIIYT, HAJOTH, 3a/la4ll U3 001acTu
VOpaBlIEHUS JMYHBIMH H CEMEWHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKEHUsI, YPaBHEHHUs, HEPABEHCTBA U HX
CHCTEMBI T10 YCIIOBHUIO 33/1a4M, UCCIIEIOBATH MOJYYEHHOE
pellieHrne U OLIEHHWBATh IMPaBAONOJ00HOCTh PE3YyJIbTATOB;
YMEHHME MOJICIMPOBATh PEAJIbHbIC CHUTyallud Ha SA3bIKE
MaTeMaTUKH; COCTAaBIATh  BBIPAKEHUSA, YPaBHEHU,
HEPAaBEHCTBA M MUX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCIIEI0BATh IIOCTPOCHHBIE MOJEIHA C HCIOJIb30BAHUEM
anmapara anreOppl, HHTEPIPETUPOBATH TOJYUYCHHBIN

pe3yiibTaTt

Ymenue OIIEpUpPOBaTh MOHSTHUSMM: cpenHee
apudmernueckoe, MearaHa, HauOosbllee U HauMEHbIlIee
3HAYEHMS, pa3Max, JUCIEPCHUsi, CTaHAAPTHOE OTKJIOHEHHE
YK CIIOBOTO Ha0opa; yMEHUe U3BJIEKATb,
UHTEPIPETHPOBATh HH(POPMAILMIO, TPEICTABICHHYIO B
TaOIUIAX, Ha JuarpaMMax, rpaukax, OTpPa)karollyro
CBOMCTBA PEATBHBIX MIPOLIECCOB U ABJICHUH; NPEACTABIATH
uH(pOpMALMI0O C TIOMOMIbIO TalNMLl U Juarpamm;
UCCJIE0BAaTh CTaTUCTUYECKUE JIaHHbIE, B TOM YHUCIE C
MPUMEHEHHEM TIpadUyecKuX METOJI0OB M 3JIEKTPOHHBIX
CpeAcTB;  rpauyecku  HCCIIEOBaTh  COBMECTHBIE
HaOJIOJIEHUsI C TIOMOIIBI0 JHarpaMM pacceuBaHHs U

JIMHEHOM perpeccuu

YMenue onepupoBaTh MOHATHSMH: CIyYailHBIA OIBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHHE BBIYHUCIATH BEPOSATHOCTH C HCIOJIb30BAaHHEM
rpadu4ecKuX METOJI0B; IPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOKEHUS BEPOSATHOCTEM, bopmymy MOJTHOM
BEPOSATHOCTH, (Gopmyay bepHymnn, komOuWHATOpHBIE
bakThl U (GOpPMYJIbI; OLEHUBATh BEPOSTHOCTH PEATBHBIX

COOBITHII; YMEHHE ONEepUpPOBATh MOHATHAMM: CilydailHas




BEIMYNHA, pacmpeneienue BEPOATHOCTEH,
MaTEMaTHYECKOE OXKUIAHWE, NUCIEPCUS U CTaHAAPTHOE
OTKJIOHEHHE CIIy4anHOM BEJINYMHBI, byHKIIH
pacnpezneneHus u IUIOTHOCTH pPaBHOMEPHOTO,
[IOKA3aTEeIbHOIO0 U HOPMAJIBHOI'O PAaCIPEIEICHUN; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIpPEICIICHUN IS
pelieHuss 3ajJay; 3HAKOMCTBO C IIOHATHAMU: 3aKOH
OOJIBLIMX YHUCEN, METOJbl BBIOOPOYHBIX HCCIIEIOBaHMIA;
YMEHUE NPUBOAWUTH IPUMEPBHl MPOSBICHUSA 3aKOHA
OONBIIMX YHCel B MPUPOAHBIX M  OOIIECTBEHHBIX
SABJICHUSX; YMEHUE OIEPUPOBATH IOHATUAMM: COUYECTAHMUE,
IIEPECTAHOBKA, YUCJIO COYETAHWM, YHMCIIO INEPECTAHOBOK;
ounom HplOTOHA; yMEHHE NPUMEHATH KOMOWHATOpPHBIC
GbakThl U pacCyKACHUs Ui pelleHHs 3a/1ay; OLEHHUBATh
BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJIATh
BEPOATHOCTHYIO MOJIENb " UHTEPIIPETUPOBATD

ITOJIYYEHHBIN pe3yJIbTaT

VYMeHune onepupoBarh IOHATHAMH: TOYKa, IpsAMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YIJIA,
IJIOCKUM YTOJI, ABYTPAHHBIM YroJ, TPEXI'PAaHHBIA YIOJI,
CKPELIUBAIOIINECS IIpsIMBIE, [apajjIeIbHOCTh u
NEPHEHAUKYISIPHOCTh NMPSAMBIX M IUIOCKOCTEM, Yroil
MEXIY NPSAMBIMH, YrOJd MEXIY IMPSMON M IJIOCKOCTBIO,
YroJl MEXJy IUIOCKOCTSMH, DPACCTOSHHE OT TOYKH [0
IIJIOCKOCTH, PAaCCTOSTHUE MEXKAY MPSAMBIMH, pPaCcCTOSHUE
MEXIYy IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh IpHU
pelieHnH  3a7ad  u3ydyeHHble (AKTBl M TEOPEMBI
IUIAaHUMETPUH; YMEHHUE OLEHUBAaTh pa3Mephl OOBEKTOB
OKpPY’KaIOLIET0 MUPA; CTPOUTh MAaTEMATUYECKUE MOJIEIH C
ITOMOIIBI0 TEOMETPUYECKHUX MTOHATUN U BEIUYMH, pEelIaTh

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un
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YMeHue ornepupoBaTh MOHATUSMHU: IUIOMAAb (DHUTYDHI,
00BEM ¢burypsr, MHOTOT'PaHHHUK, MIPaBUIIBHBINA
MHOTOTPaHHUK, ceueHue MHOTOTPaHHUKA, KyO,
napajielienunes, npu3Ma, nupamuaa, Qurypa wu

MOBEPXHOCTh BpAIleHUs, LWIMHAP, KOHYC, map, chepa,




wiomanab chepsl, IUIOMAAb TOBEPXHOCTH MUPAMUJIBI,
MIPU3MBI, KOHYc(a, UUIMHAPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO MapajuieeNnuIea, upaMuibl, IPU3MBL,
LWIUHApPA, KOHyca, 1Iapa, pa3BEpTKa IOBEPXHOCTH,
CEUYEHUs KOHYCa M LWIMHIpA, MapajjlesIbHbIE OCH WU
OCHOBAHUIO, CEUYEHUE MIapa, IUIOCKOCTh, KAacaroulascs
chepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTH CEuCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U
MIOBEPXHOCTU BpALLEHUS, UX CEUEHHUS, B TOM YHUCIE C
MIOMOILBIO JJIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSThH
CBOWCTBA T'EOMETPUYECKHX (HUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh  ONpeNeleHHs  U3y4aeMbIX  QUryp,
BbIIBUTaTh TUIOTE3bl O CBOWCTBAX U IpPU3HAKAX
reoMeTpuyecKkux (uryp, 000CHOBBIBATH WM OMPOBEPraTh
UX; yYMEHHE MpPOBOIUTH Kiaccupukanuio ¢uryp 1o
pa3jMYHbIM  TpPU3HAKAM, BBIIOJIHATH  HEOOXOJIUMBIE

JOIMOJIHUTCIIBHBIC ITOCTPOCHHUA
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YMeHue  omnepupoBaTh  NOHSATHSMH:  JIBUKEHHE B
IPOCTPAHCTBE, MapalIeNbHBI MEePeHOC, CUMMETpUs Ha
TUIOCKOCTH M B TIPOCTPAHCTBE, MMOBOPOT, MPeoOpa3oBaHMe
noao0usi, MmoAoOHbIe (QUIyphl; YMEHHME paclo3HaBaTh
paBHBIE U 10J00HBIE (QUTYpHI, B TOM YHUCIIE B NPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOJb30BaTh T'€OMETPUUYECKHUE
OTHOWIEHWsS] ~ TPU  pEmIeHHH  3a/Ja4;,  HaXOJIUTh
reOMETpUYECKUe BEIMYMHBI (UIMHA, Yroj, IUIOLIajlb,
00BEM) TpU pemieHud 3a4ady U3 JIPYruxX Yy4eOHBIX
NPEeIMETOB M M3 pealbHOW KU3HM; YMEHUE BBIYMCIATDH
TreOMETPUYECKNEe BEJIMYMHBI (IUIMHA, YTOJd, IUIONIalb,
00BEM, TUIOIIAAb MOBEPXHOCTH), HMCIIOJIB3YSl H3y4YCHHBIE
(GOpMYJIIBI 1 METOMBI, B TOM YHCIIE: TUIOMIA/Ib IOBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHYCa, IUIMH/PA, TUIOMaas chepsr;
00béM  Ky0Oa, MPAMOYTOJBHOTO  MapauleJenuIe/a,
NUpaMUIbl, TPU3MBI, LWIMHAPA, KOHYyCa, IIapa; yMEHHUE

HaXOJUTh OTHOIIIEHHE 00bEMOB TIOTOOHBIX (hUTYP
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YMeHne onepupoBaTh MOHATHUAMHU:  HPSIMOYTOJIbHAs

CUCTCMa KOOpAWHAT, BCKTOpP, KOOPAWHATBI TOYKH,




KOOPAMHATBL BEKTOpPa, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha 4YHUCJIO, pPa3joKCHHE BEKTOpa Mo O0aswucy,
CKaJISIPHOE MPOU3BEICHUE, BEKTOPHOE IPOU3BEIACHHUE,
yrojl MEXJy BEKTOpAaMH; yMEHHUE  HCMOJIb30BaTh
BEKTOPHBIH M KOOPJIHWHATHBIM METOA Uil PELICHUS
FCOMETPUYECKUX 3a7a4 MW 3a7a4 JAPYruX Y4eOHBIX

IIPEAMETOB
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YMenue BbIOMpATh MOAXOISANINN METOJ JUIS PEIICHHUS
3a[ja4uM; MIOHUMaHUE 3HAYMMOCTH MaTEeMaTUKH B U3y4YEeHUU
MPUPOJHBIX M OOIISCTBEHHBIX IPOILECCOB W SIBJICHHUIA;
YMEHHE Paclo3HaBaTh MPOSBICHHE 3aKOHOB MAaT€MAaTHUKH
B HCKYCCTBE, yMEHHUE MIPUBOIUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOMH

MaTE€MaTU4eCKON HayKH



INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon

1.1

IIpoBepsieMblii3jIeMeHTCOAEPKAHNS

Yucna 1 BEIUUCIIEHUSA

Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

Pammonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, MPOLECHTHI,

h2 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOHW cTerneHu. JedcTBUs ¢ apupMeTHIeCKuMU
' KOPHSIMU HaTypajlbHON CTENEHU
1.4 Crenenp c uenbiM mnokaszareneM. CTeneHb C palMOHAlIbHBIM IOKa3aTelieM.
. CaoiicTBacTeneHu
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypadbHbIC JOrapu(MbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOlepalud ¢ JIeHCTBUTENbHBIMU
1.7 yucnamMu.  [IpuOAmkEHHBICBBIYNCICHUS, TPABWIAOKPYTJICHUS, TPUKUAKA U
OLCHKAPE3yJIbTATABBIYNCICHUI
1.8 [Ipeo6pa3oBanueBbIpaskeHUN
1.9 KommnekcHpieuucna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Henble n 1poOHO-paliOHaIbHbIE YPaBHEHUS
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