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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaK 00ECIIEUNBAET BO3MOXKHOCTh U3YyUEHUS JTUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH M MNPEIMETOB T'YMaHMTApPHOTO IIMKJIA.
[Tockonmpky  JIOTHYECKOE  MBIIUICHHE,  (GOpMUpPyeMOe  TpH  U3YYCHUHU
00y4aroIMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PELICHUU N€OMETPUYECKHUX
3aa4, YMEHME BBLABUIaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypca «I'eomerpusk» Ha yriryOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEH OOyYarolUXCs MpH
U3YUYEHUU T€OMETPUH, KaK COCTaBIIAIONIEN nmpeaMeTHol o0nacth «MartemaTuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0oJjiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCHEIHOr0 Mpo(ecCuOHAIbHOIO
o0pa30BaHMUsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATUKH.

[IpnopuTeTHBIMM 33JayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIMMH Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh U HU3y4aTh
pa3HbIE SBJICHUS OKPY’KAOIIEr0 MUPA, 3HAHUE MTOHATUINHOTO anmapara no pa3aeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

¢bopMupoBaHHEe  yYMEHHUS ~ BJAJeTh  OCHOBHBIMM  TIOHATHUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pealbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (pOpMHUpPOBAHME TMOHUMAHUSA POJU AKCUOMATHKH TpU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHs BIaJE€Th METOJAMHU JIOKa3aTeIbCTB M aJrOPUTMOB
pelIeHus, yMEHUSI HUX NPUMEHATH, NPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B
XO/I€ PELICHUs] CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PaCCyKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEH 00ydaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, UCCIICIOBATEIBCKIX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeca K H3YUYCHUIO TeOMETPHH;

dbopmupoBanrue (PYHKITMOHATIEHONH TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHITHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYaIlUsAX W MPU H3yUYECHUU JIPYTHX
y4eOHBIX TMPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYAllMi, HUCCJIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMH JTUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BMKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPHHM Ha YriayOJEHHOM ypOBHE OOydYeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPIKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUW  pacrmpeiensercs He TOJbKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1Mo rojgaM oOyuenus. ConepkaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaram ocBoeHust denepanbHoii paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHITMITHAIBHBIM BOIIPOCAM O0yYaroITHUecs
oOpamaquch HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
TCOMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO M MOCTYIATEIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN 00YUYaIOIMUXCsl, PACIIUPSS U yTiyOmsis
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon k M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30BaTeNIbHBIX MpPOrpaMM, OOECHeuuTh YIIIyOJIEHHOE
M3Yy4YEHHUE TEOMETPUH KaK COCTaBIIAIONICH yaeOHOro npeameTa «MaremaTukay,

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKEHUIO H3YUYEHUS MATEMAaTUKU C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 xmacce — 102
yaca (3 yaca B HEJIEIH0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, ImpsAMas, IUIOCKOCTD,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelmBaromuecss mnpsmble. [Ipu3HaKuM CKpemIMBarOMIAXCA
npsAMBIX. [1apamiebHOCT IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIE
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPIMBIX, I1APAIUICIBHOCTD IIPAMON
U 1ockocTH. [lapamienbHoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajlIEIbHOrO MpoeKTUpoBaHus. M300paxeHue
¢buryp B mapayyieNbHOW MPOEKUHUH. YTIbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayieIbHOCTh IJIIOCKOCTEN: MapasulesibHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYypbl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYISPHOCTD NMPSIMON U INIOCKOCTU: NEPIEHAUKYIISIPHBIE NIPSMBIC B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIICIBHBIE W IEPIECHAMKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM IO IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIIApaXx.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSAMOW M INIOCKOCTBIO, JBYTPAHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOIPAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PaHHBIX YTJIOB TPEXIPAaHHOIO yrija. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpanHuka. IIpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPAMOYTOJAbHBIM — MAPAJUIEIENUIIEL UM €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oiiepa.
ITpoctpanctBenHass Teopema I[ludaropa. Ilupammpa: nN-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHbBIE MHOTOIpaHHMKM: IpaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBWIbHAs TPEYroibHAas NUpaMUAa U NPABUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTal3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IIOJIHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMUW, TeOpeMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TMPABUIBLHOW MHPaMUIbI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B MPAaBWIBHOM MHOTOIPAaHHHUKE: CUMMETPHUS
napajuielenuneaa, CUMMETPUS NPABWIbHBIX MPU3M, CHUMMETpPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[ToHsiTEe KOMILTaHApHBIE BEKTOPBI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pAa3lIOKEHUH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpAMHATAMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NpOU3BEIECHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0pakenue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O0béM. OcHOBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o0bEME
IpSIMOYTOJIBHOTO Tapajjienenumnena u cienctsus u3 He€. OO0bEM mpsMON U
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. O0bEM miapa U MapoBOro
CerMEeHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWJIMHAP, ONHMCaHHas okojio wwiuHapa. [lepeceuenue cdepsl u mapa ¢
wiockocThlo. Kacanune mapa u chepsl miockocThio. [loHSATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOM B MHOTOTPAHHUK WM TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIX Quryp. IIpeoOpazoBanue mnoaoOusi, romoreTus. PemieHue 3amady Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayuienbHO W MEPNEHAUKYJISIPHO OCH), CeYeHUs KOHyca (TmapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSIINE Yepe3 BEPIIMHY), CEUCHUS I1apa, METOIbI IOCTPOCHUS
CEUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omepanud HaJ BEKTOpamHu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBOICTBA BEKTOPHOTO YyMHOXEHUA. IIpsamoyronbHas
CHUCTEMa KOOpAUHAT B npocTpaHcTBe. KoopauHatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXKEHUN: TMapauieNbHBIA TEPEHOC,
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  4J€Ha  POCCHICKOro  00IiecTBa,  MOpPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUU,
npoueayp TIpaxaaHcKoro oOuiectBa (BbIOOpPBI, ONPOCHl M JPYroe), yMeHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMHA 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTHXKEHUH B JAPYrMX HayKax, TEXHOJOTHUAX, cdepax
HKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOI0 Hapoja, cpOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUN HAyKd M JESATENbHOCTbIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OyAYIIErO;

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) puzuyeckoe BOCIMTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHSATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUH U
OTIIbIXa, peryisipHas (u3uvecKass aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHANBHOM  ACSTENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEPILIATh OCO3HAHHBIA BBIOOP
Oynymel mnpodeccnrn W peannu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTSHKCHWH BCEH JKU3HU, TOTOBHOCTh K aAKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKHUX 3a/1a4 MAaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa 3KOJIOTHUUECKHUX MPOOJIeM, OpUCHTAITHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWHN [JI1 pelieHus 3amad B 00yacTu
OKpY’)Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB M OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKu Kak cdepbl 4YeIOBEUYECKOW AEsTEIBHOCTU, STAroB €€
pPa3BUTUST W 3HAYUMOCTH IS PA3BUTHS IUBUIIM3AIMK, OBJAJCHHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOod KaK CpEJCTBOM TO3HAHWS MHpA,
TOTOBHOCTh OCYIIECTBJIATh TPOCKTHYI0 M WCCIECIOBATEILCKYIO JCSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3zoBble jornyeckue AecTBUA:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPHU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXIy MOHATUSAMH, (PopMyIupoBaTh
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TIPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIE, SAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSIX, MPeajiaraTh KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHUHN, YMO3aKIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBAaTh apPryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIMIME  MPOTHBOpPEYHE,  MPoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOrO 0ObEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy O0BbEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (POPMyYIIMpPOBaTh OOOOIIEHUS] U BBIBOJBI 10 pe3yjibTaTaM
OPOBEAEHHOIO  HAONIONECHHUSA, HWCCIENOBAaHUS, OLIEHHWBATH  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHUH;

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

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMALUK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B pa3lIMyHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITEIIHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATH CYKIEHHUS B COOTBETCTBUHU C YCIOBUSIMHU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHACBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHUS 3aJayH,
KOMMEHTHPOBATH NMOJYYEHHBIN pE3yJIbTarT;

B XOJIe¢ OOCYXKJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAae€MOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3blBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
peleHns, COIOCTaBIATh CBOU CYXICHUSA C CYXKICHUAMH APYTMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3jM4ve U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMS,
IPOEKTa, CaMOCTOSTENbHO BBHIOMpPATh (QopMaT BBICTYIUICHHS C Y4&€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1ayH, BHIOMPATh CIIOCO0 pEeLIeHHs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABATEIbHOM  peQUIeKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JI€UCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa pEelIeHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eTEILHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWUBUIYAJIbHON
paboThl mNpU pelleHHH Y4eOHbIX 3a4a4, HNPUHUMATh 1€lb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI paboOT, JIOrOBapWBAThCS, OOCYXKIaTh TMPOIECC U PE3yJNbTaT pabdOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJIMHHUPOBAaTb CBOM JEHUCTBUSA C JPYTMMHM WICHAMH KOMAaHJIbl, OLEHUBATH
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMH TIOHSTHSIMH CTEPEOMETPUH TIPU
pelIeHnH 3aa4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKIACHUM;

e IPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEJCTBUS W3 HUX NPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJTaCCU(UIIMUPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTRBE;

e CBOOOHO  OMEpUPOBATh TMOHATHUSMH, CBS3aHHBIMA C yIJlaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXKIY HpsIMOM U
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TMpuU3Ma,
MUpaMUJIa, MPSIMOYTOJIBHBIN Mapaieenunes, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBAaHHS  JUIA
KJIacCU(UKAIIUH;

¢ CBOOOJHO  ONEpUpOBAaTh  IMOHSATHUSIMHU, CBSI3aHHBIMM C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBIIOJIHATH NapaJLIENbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIO0CKOCTb, BBIIIOJHATE N300pakeHUs (PUryp Ha MIOCKOCTH;

e CTPOUTH CEYEHHUS MHOTOTPAaHHHUKOB pPa3IMYHbIMM METOAAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3Ma, MTUPAMHIA),
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HopMyT;

e CBOOOJTHO OINEPUPOBATH MOHATUSMHU: CUMMETPHsSI B IPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHMMETPHUHU
durypsr;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;

epelIaTh 33JaYM HAa JOKAa3aTeJIbCTBO MATEMAaTUYECKUX OTHOLUEHUH U
HaXO0XJICHWE TEOMETPUYECKUX BEIMYWH, MPUMEHSS W3BECTHBIE METObI
IpU PELIEHUH MaTeMaTUUYECKHUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOXHOCTH;

e IPUMEHATh MNPOCTEHIINE TPOrpaMMHBIE CpPEICTBA U BJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TTPH PEIICHNN CTEPEOMETPUIECKUX 3a/1a4;

e U3BJIEKATh, MpPEOOpPa3OBbIBATH U HHTEPIPETHPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yeprexax U pUCyHKax;

e IPUMEHATh  TOJYYCHHbIE 3HAHWS HA TMpaKTUKe: CpaBHUBATh W
aHAJIM3UPOBATh peajbHBIE CUTYalldH, MPUMEHSATh U3yYCHHBIE TIOHATHS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIN C MCIOJB30BAaHUEM TI€OMETPUUYECKHUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOIOTHIA.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



¢ CBOOOIHO OIEpUPOBATh TMOHATHUSIMH, CBS3aHHBIMH C ITWJIMHAPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOy YCHHUS;

e ONIEPUPOBATH MOHATUSIMH, CBSA3AaHHBIMU C TEJaMHU BpalICHUS: LHUIUHAPOM,
KOHYCOM, c(pepoit u 1mapom;

e pacro3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa U map) u 00bACHATD
CHIOCOOBI MOTYYECHHS TEJ BPAILCHUS;

e KJIaCCU(UIMPOBATh B3AUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

 BBIUUCJISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
O0BEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popMyT;

¢ CBOOOTHO OIEPUPOBATh IMOHATHUSMH, CBSI3aHHBIMH C KOMOWHAITUSAMHU TEll
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BOUCAaHHAS B MHOTOTPAHHUK HIIA TEJO
BpAaICHUS;

¢ BBIYMCJISITh COOTHOIICHHSI MEXKIY IUIONMIAISIMHA MMOBEPXHOCTEH M 00BbEMaMu
ITOTO0OHBIX TEN;

e M300paxkaTh W3y4yaeMble (UTYPBI, BBIMOIHATH (BBIHOCHBIC) TIJIOCKUE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJl BPAILICHUS;

e U3BJICKaTh, WHTEPIPETUPOBATH H MPEoOpa3oBBIBaTH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MNpeACTaBICHHYI0 Ha
yepTexkax U puCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

¢ BBITTOJTHSATH OTIEPAIlUN HAJl BEKTOPaMU;

*33/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;

e peIIaTh TEOMETPUUCCKHE 33/1a4M HA BBIYUCIICHUE YTIIOB MEXKIY MPSIMBIMUA U
MJIOCKOCTSIMH, BBIUHCIICHUE PACCTOSTHUM OT TOYKH JI0 TIJIOCKOCTH, B 1IEITIOM,
Ha PUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/Ia TIPU PEIICHUH;

¢ CBOOOHO ONEPUPOBATH TMOHATHUSMH, CBSI3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITIOJTHATh M300paXKEHUSI MHOTOTPAHHWKOB U TeJl BpAlllCHHs TpHU
MapajuIe]IbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TIpeoOpazoBaHus o100us;

e CTPOUTh CEUEHHUsI MHOTOIPAHHUKOB M TEJ BpAIICHUs: CEUCHHUS LUIMHApA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHUIO U MPOXO/SIIME Yepe3 BEPILNHY ), CEUCHUS I1apa;

¢ ICTIOJIB30BaTh METOJIbl TOCTPOCHMSI CEUYEHH: METOH CJIEe0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

o MPUMEHSTh TEOMETpPHYECKUE (aKThl IS PEHICHUS CTEPEOMETPUUECKHIX
3a/la4y, MPEANOJaraloliMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

epelIaTh 3aJadyd HA JOKA3aTENIbCTBO MATEMAaTUYECKUX OTHOIICHHU U
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

e IPUMEHATHh MPOTPAMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYECHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHAJTU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTYyallUH, MPUMEHSATH H3YyYECHHBIC MOHSITHA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENU C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TOHSATUH U TeopeM, arrmapata anreOpbl, penaTh
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

e UMETh TPEACTaBICHUSI 00 OCHOBHBIX JTamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 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

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3aesioB U TeM Korrpoasreie  Tpaktseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O6bEéM MHOTOTpaHHUKA 17
4 Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHwMeE, 0606HI€HI:IC " 17 9
CUCTEMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acosB

Bcero

KoHTpoJbHbIe
padoThI

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

OcHoBHbIE NpaBUIIa U300paXKEeHUs Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHH: TOUKA, TpsMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300pakKeHUsI HA PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX NPAMbBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOy IPOCTPAHCTBO

[TonsATHS: IEepeceKaroIuecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX UTYD,
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 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIJIOCKOCTEH

N300pakeHue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N300paxkeHre CeueHUi MUpaMuIbl, Ky0a 1
MPU3MBI, KOTOPBIE IPOXOST Yepe3 ux
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHue ceueHuil mupaMupl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparinBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300pakeHue ceueHuil mupaMusipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pebpa. M3o0pakeHne nepecedeHust
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU [IBETAMU

MeTton ClIeaoB O MMOCTPOCHUMA CedeHUI




15

Meroa cneqioB AJisi MOCTPOCHUS CEUYEHUH.
CBolicTBa nepeceyeHril MPSIMbIX U
IIJIOCKOCTEN

16

Mertop cie10B Uit HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni MPsIMBIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceueHnunii B mupaMu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEMN U 3aUCH 11aroB
MMOCTPOEHUS

[ToctpoeHue ceuenuii B nupamue, Kyoe 1mno
TpéM TouKaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

IToctpoenue ceuenuii B nupamuze, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3alIUCh LIaroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTOJIbHUKOB

22

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




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsMbIx B
npoctpancTBe. CKpenBaromuecs npsmbie.
[Ipu3HaKy CKpEIMBAOUIMXCS MTPSMBbIX.
[TapautenpHbIe IPsIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPAMOU, IIPOXOASIIEH YePe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsaMoi. Jlemma o nepecedeHun
MapaAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX NpsMBIX. Teopema o
TpEX MapajuleNIbHbIX NpAMBbIX. Teopema o
CKPEILMBAIOIIUXCS IPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcHOBHBIE CBOWCTBA NapAJIIEIBHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKIUN

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIy NPSMBIMU

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

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aaun Ha BHIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOISILETO Yepes3
JAHHYIO MIPSMYIO Ha YepTekKe U
MapaJJIENBHOIO IPYTrou nmpsimoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKIys, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napasenenumnena. CBoicTra
napajuieJienuIe1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiIeJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIef/'I
yepe3 TOUKY, HEe TPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpeCceueHus Ipu
MepeCceYeHNH JIByX MapaljiesIbHbIX
IIJIOCKOCTEM TpEeThen

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXY apaJuIeIbHbIMU
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYMS [TapaJUIEIbHBIMU IUIOCKOCTAMH




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuleJienune1a

41 Brruucnenue yMH OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM NapaJUIEIICIUIIEe
[lepneH MKy IAPHOCTD NPSMOM U

42 IJI0CKOCTH. [IpHU3HaK nepneHuKyIspHOCTH
IPSIMOM U TNIOCKOCTH
[lepnieH MKy ISIPHOCTD NIPSIMON U

43 110ckocTH. [Ipu3Hak nepneHuKyIsIpHOCTH
IPSIMOM U TNIOCKOCTH
TeopeMa 0 CyleCTBOBAHUU U

44 €IVMHCTBEHHOCTH IIPSIMOM, IPOXOAAICH
4yepes3 TOUKY MPOCTPAHCTBA U
NEPIEHIUKYISIPHOM K INIOCKOCTH

45 [ImockoCTH M EPIEHIUKYJIIIPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [ImockoCTH M EpIEHINKYJIIIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAaX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIISIpA U3 TOUKH Ha TIPSIMYIO

48 [Tepnennukynsap u HaknoHHas. [loctpoenne
MEPIEHIUKYIISIpA U3 TOUKH Ha TIPSIMYIO

49 Teopema o Tpéx nepneHAUKyIApax (mpsmas

u oOparHasi)




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

50 u oOpartHas)

51 Yron Mexay CKpenuBaroIUMUCS
IPSIMBIMU

59 ITouck neprneHauKyIIIpHBIX MPSMBIX C
ITOMOUIBIO NEPIIEHIUKYJIIPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
ITocTpoeHue ceuenuii kyba, Ipu3Msl,

54 MPaBUJILHOM MUPAMHJIBI C TIOMOLIBIO
OpPTOTOHAJIBLHOM MPOEKIINH
ITocTpoenue ceuenuii kyba, Npu3Msl,

55 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctn cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH J0 IMIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OMYCTUTh NEPHIEHAUKYIISPHI:

60 CUMMETpHUS, CABUT TOYKHU MO MapaljieIbHON
psAMOI

61 CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62 KonrtponsHas padora "B3anmuoe




PacCIONIOKEHUE MPSMBIX U INIOCKOCTEN B
npoctpaHctae"

63

IToBTOpEHME: Yroyl MeXy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYIOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

65

[ToBTOpEHME: YrOa MEKIY
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC MCTOAbI BEIYUCICHUA
yria MCKAY NpsAMBIMHA B MHOT'OI'PAHHHUKAX

66

JiByrpansblii yroia. CBOMCTBO JIMHEWHBIX
YIJIOB JBYTPaHHOIO yTria

67

68

69

[lepnennukynspHele mockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYJISIPHBIX IUNIOCKOCTEN

[Ipu3Hak nepneHIuKyJISIPHOCTH
IJIOCKOCTEM; TeOpEMaA O IIPSIMOK
IEepECEUCHUS JBYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH INTIOCKOCTH
[IpsmoyronbHBIN Tapasenenunes; Kyo;
HW3MEpEHHUs, CBOMCTBA IPIMOYTOJIBHOTO
rapajiesnenuIena

70

Teopema 0 tMaroHany NPSAMOYTOIBHOTO
napajuleNIeNUIeNa U CIEICTBUE U3 HEE

71

72

CrepeoMeTprUieCKHE U TPUKIIAIHBIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PacIo0KEHUEM MPSIMBIX U TIIOCKOCTH

HOBTOpeHI/ICZ CKpCHIUBAOIINUECCA TTPSAMBIC,




napaJijiCJIbHBIC IJIOCKOCTU B CTaHAAPTHBIX
MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA MTPAMBIX, PACCTOSIHUC

3 MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUsAX

74 PaccrosiHME OT TOYKH 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
Boruncnenue paccToSHUN MEXay

75 CKPEILMBAIOIINUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYISIPHOMN INIOCKOCTH
TpéxrpaHHblll yroi, HEpaBeHCTBA JUISA

76 TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMbI KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

77 DneMeHThI ChepUIEeCKON TeOMETPHH:
reoJIe3nYecKue JIMHUMU Ha 3emiie

78 KonTtponbHas padota "Yrisl u
paccrosiHus"

79 CucremaTtuzanus 3HaHul "MHOrorpaHHUK
U €70 JJIEMEHTHI"

80 [Inpamupa. Bunel nupamun. [IpaBunpHas
nupamua

81 IIpusma. IIpsimMast u HaKJIOHHAs TPU3MBIL.
[IpaBunbpHas npusma

82 [IpssMo#t napaenenunen, NpsMoyroabHbIA
napaenenunes, Kyo

83 Boinykible MHOrOrpaHHukH. Teopema




Ditnepa
Brinykibsie MHOrOrpanauku. Teopema
84 Diinepa. [IpaBuiibHBIC U TIOJIYITPABUIIbHBIC 1
MHOTOTPaHHUKH
85 Kontponbnas padota "MHuororpanHuku” 1
86 [ToHATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [IpaBuio mapamienenurnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1mo 6a31/1c301 TPEX 1
BEKTOPOB, HE JISKAIINX B OAHOHN IJIOCKOCTH
92 CkansipHoe pou3BeJICHUE 1
93 Brraucienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 IIpocreimme 3a1aum ¢ BEKTOPaMH 1
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1aum ¢ BEKTOpaMH 1
97 IIpocreimue 3a1aum ¢ BEKTOPaMH 1
98 O06o0meHre M cucTeMaTH3aIys 3HaHUH 1
99 O06001IeH e U cucTeMaTU3alus 3HaHU! 1
100 WroroBast KOHTpOJIbHAS paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O0o01IeHre ¥ CHCTeMaTU3alus 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka KonTpoJbHbIe
Bceero oOpa3oBaTe/ibHbIE
padoTsI
pecypcbl
1 [ToBTOpenue Tembl "KooparHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaisgpHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1
MeXJly BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTopHoe npousseneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
MIPOrpaMMUpPOBaHKE
9 JInHelHbIE HEPABEHCTBA, JIMHENHOE 1
MIPOrpaMMUpPOBaHHE
10 AHaIUTUYECKHE METO/IbI pacuéTa yria 1
MEXy NMPSMBIMUA B MHOTOTpaHHUKAaX
11 AHaJIMTUYECKUE METOBI pacuéra yria 1
MEX/y TJIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 ®dopmysia pacCTOSHUSL OT TOUKH J10 1




IIJIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTosiHUM OT TOYKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MTUPAMUIE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIC
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEZIOB
CeueHust MHOTOIPaHHUKOB: CTaH/AapTHBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MPsIMbIE U TUIOCKOCTH:
napajuieNIbHbIe CEYeHUS

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

21 YIJIBI MEXKTY CKPEIMBAIOIIUMUCS
MPSIMBIMA
[lepnieHuKyIsIpHBIE TIPSIMBIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYISIPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPaHHUKOB
[leprieH UKy ISIPHBIE IPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIEeHIUKYISIpax

24 IlepneHIuKyIsIpHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

[ToBTOpEHME: MIOIMIAN MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIAEH, COOOpasKeHUs
moxooust

[ToBTOpEHUE: MIIOIA 1 MHOTOYTOJIbHUKOB,
hopMyJIBI 1S TUTOMIACH, COOOpaKEeHUS
noaoous

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
bopMyIIbI IS TI0Ia e, COOOparkeHUs
noxoous

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IJIOIAIN TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00Us

29

[lmomaam ceyeHrii MHOTOrpaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHHUs 1Mo 100ust

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaesnenumnena

32

3amaun 00 yaBoeHUH Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIINH yTiia

33

34

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

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napaJesenumnena
35 O0BEM npsAMOi TPU3MBI
36 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Boruucnenue 06bEMOB Tell C TOMOIIBIO
38 omnpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Boruucnenue 06bEMOB Tell C TOMOIIBIO
39 onpeaenéHHoro uurerpana. O0bém
UPaMUIbI
40 ®opmyna 00béMa nupamuabl. OTHOIIEHHE
00BbEMOB MUPaMUJ C OOIIIUM YTIIOM
41 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLIUM YIJIOM
42 CrepeoMeTpHUECKUE 3a]Ja4H, CBA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
[Tpuknagueie 3agaun mo Teme "OObEMBI
44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOMN
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00bEMOM MUPAMUJIBI
46 [Tpumenenue o0bEMOB. Boruncienue

pacCTodHuA N0 IMIIOCKOCTU




KonTponbnas padota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBou HUIUHID.
[Tnomaap MOBEPXHOCTH HUJIMHIPA

50 Konunyeckas moBepXHOCTh, 00pazyromme
KOHMYeCcKoU noBepxHoctu. Konyc

51 CeueHue KOHycCa MIOCKOCTHIO,
napajuieIbHOM MII0CKOCTH OCHOBAHUS

50 YceuéHnsblil konyc. M300paxeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH M MOJTHOM
MMOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM
MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN WINHJpPA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTelIbCTBO U BHIYUCIICHHE,
MMOCTPOECHUEM CEYEHUN HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4u, CBI3aHHBIC C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHI0. Buj u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanwue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM MX CCUCHHH IIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBSI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIUHCIICHUS B OKPYKHOCTH, CTaHAAPTHBIC
o 100us

68

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

69

70

3amaun o Teme "Tesa U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

O06béM mumuHIpa. Teopema 06 00béMe
MPSMOTO HUJIMHAPA

Boruncnenue 00bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uaTerpaita. O6béM KoHyca

74

[Tmomaan OOKOBOH U TIOTHOM
MOBEPXHOCTH KOHYCa

75

76

CrepeomeTpHruecKue 3a1a4u, CBI3aHHbBIC C
BBIYHCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa
[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
IJIOIIaAu TOBEepXHOCTEN Ten"

77

78

79

OO0BEM 11apa U MAPOBOTr0 CEKTOPA.
Teopema 06 00béme trapa. [liomrans
cdeprl. CTepeoMeTpUUYECKUE 3a/1a4H,
CBSI3aHHBIC C BBIUMCIICHUEM 00BEMOB
1rapa, IrapoBoOro CErMeHTa M IIapoOBOTO
CEKTOpa

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
ionaapio ceprbl. COOTHOMICHUS MEXKIY
IJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
IMOJJOOHBIX Tl

[TooOHBIE TENa B TPOCTPAHCTBE.
N3menenne o0bwEma mpu mo100uu.
CrepeoMeTpHUyecKHe 3a]jauu, CBI3aHHbIE C
BbIUUCIIEHEM 00BEMOB Tel U IIIOIIA e
IIOBEPXHOCTEN




80

KonTponbras pabora "[Tnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX TE"

81

82

83

JBmkenust npoctpancTBa. OToOpakeHus.
JIBm>keHust U paBeHCTBO Guryp. OOrue
CBOMCTBA JBMKCHUM

Bubl n1BukeHuil: napauiesbHbIN IEPEHOC,

LIEHTpaJIbHasi CAMMETPHS, 3€pKallbHas
CUMMETpPHS, IOBOPOT BOKPYT IIPSAMOM

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FGOMeTpI/ILIeCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUKCHU S

85

86

87

88

KontponbHas padota "BekTopsl B
npocrpancrae”

Oo6o06muaromiee noropenue 11 noHATUH U
MeTOJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTHU3alus 3HaHUH:
"ITapannenbHOCTh NPSAMBIX U MJIOCKOCTEN B
npocrpaHcrae”

Oo6o06maromiee noropeHue 11 noHATU U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
npocTpaHcTae”

Oo6o6maromiee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTHu3anus 3HaHuil: "BekTopsl B
nmpocTpaHcTae”

89

O6o6mmatomiee nopropenue 11 nonsaruii u




MeToJ10B Kypca reometpun 10-11 xnaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOrpaHHUKa"

90

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOrpaHHUKa"

91

Oo6o06maromee nmoBropenue 11 moHsTHH U
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucremarusauus 3HaHui: "Ilnomanu
MTOBEPXHOCTU U 00BbEMBI KPYIJIbIX TEn"

92

93

O6o06maromee moBTopeHue 11 MoHITHI 1
MeTOoJ10B Kypca reometpun 10—-11 xnaccos,
cucTeMaTu3anms 3Hanuii: "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

94

WroroBas koHTpoJsibHas paboTa

95

96

97

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HaHUH

Hcropust pa3BuTHS CTEpEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Hcropus pa3BUTHS CTEPEOMETPHUM KaK




HayKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

99

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKH U €€ poJib B Pa3BUTHU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

100

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

102

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pa3BuTHs CTEpEOMETPUM KaK
HAyKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o001ero oopa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IPU PELICHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTb MNOHATHAMM: MApPAJUIETBHOCTh U MEPHEHAUKYISIPHOCTh
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpumupoBars B3aMMHOE pPACIOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYI'PAaHHBIM yroj, I'paHU JBYI'PAaHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIO YIJia, JIMHEWHBIM yroi JBYTpaHHOIO YIJa, TpajycHas
Mepa JBYTPaHHOIo yria
76 OnepupoBaTh MOHATHSAMU: MHOTOTPAaHHHK, BBIMYKJIBIM M HEBBITYKJIBII
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPAaBUIIbHBIA MHOTOI'paHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUJbl MHOTOIPaHHHMKOB (IIMpamMuaa, IpU3Ma,
' pSMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BBIOMpas ~ OCHOBaHUSA IS
7.8 KJIacCU(UKALUU (BBIMYKJIbIE U HEBBINYKJIbIE MHOTOTPAaHHUKH, MPAaBUIIbHBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE PU3MBI, TapajlieIenueabl)
7.9 OnepupoBaTh NOHATUAMH: CEKYIAs IUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHITh NPUHIUIIBI IOCTPOSHUS] CEUEHUN MHOTOTPAaHHUKOB, UCIIOJIb3YS
' METOJI CIIe/IOB
Ctpouthb ceyeHHs] MHOTOTPAaHHMKOB METOJOM  CII€JOB, BBIMNOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJECHHE T'€OMETPHUYECKUX BEJIUYMH MO 0Opasnam
WIK alrOpUTMaM, MPHUMEHsSI M3BECTHBIE aHAJIUTHYECKHE METOMAbl NpHU
7.12 pellleHnH CTaHJapTHBIX MaTeMaTHMYeCKMX 3ajad Ha  BBIYHCIICHUE
paccTOAHUN MEXIy ABYMs TOYKAMH, OT TOYKH O NPSAMOH, OT TOUKUAO
IUIOCKOCTH, MEX/ly CKPEILMBAIOIMMUCS MPSIMBIMU
Pemate 3a7aun Ha HaXOXKJAEGHUE T'€OMETPUUYECKUX BEIMYMH MO oOpas3nam
713 WIA aIropuTMaM, IPUMEHss HW3BECTHBIC AHAIUTUYECKHE METOABl IpHU

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BbIYHMCICHHE YTJIOB
MEXy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSAMOW U IUIOCKOCTBIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,

7.14 nupamMpa) ¢ MpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOIICHUS MEXIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MTOT0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATUSAMU: CHUMMETPHUS B TPOCTPAHCTBE, LEHTP, OCb U
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI
W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh HH(POPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpencTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumensTh reoMeTpudeckue (aKThl Ui PEUICHHUS CTEPEOMETPUYECKHUX
7.17 3a7a4, MPEIOoaraloluX HECKOJbKO IIAaroB PEIICHUs, €CIU YCJIOBUSA
NPUMEHEHHS 33J]aHbI B SBHOH popme
718 [IpumensTh  mpocTeilliie MpOrpaMMHBIE CPEACTBA UM AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUUIECKHX 3a71a4
719 [TpuBOIUTH TpUMEpPHl MaTEeMAaTUYECKHUX 3aKOHOMEPHOCTEH B MpUpOAe U
' JKU3HU, Paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHSTH TOTyYeHHBIE 3HAHUS HA MPAKTUKE: aHAJIH3UPOBATh pEajbHbBIC
CUTYallM U NMPUMEHSATh U3YUYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHUS
MaTeMaTHYeCKH C(HOPMYIUPOBAHHON MPOOIEMBI, MOJICTUPOBATh PealbHbIE
7.20 CUTyallUM Ha sI3bIKE T'€OMETPHUH, MCCIE0BAaTh IOCTPOCHHBIE MOJIENIU C
UCMOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pemlaTb ~ MpakTHMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXXACHUEM
reOMETPUUYECKUX BEIUYHH
11 KJIACC
Kon .
IIpoBepsiemble nMpeaAMeTHbIE Pe3YIbTATHI 0CBOEHHSI OCHOBHOI
NpOBepPsIEMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero oo1ero oopa3oBanusi
pe3yjabTarta
6 ['eomerpust
OnepupoBaTh NOHATHAMM: IMJIUHJIPHYECKAsi MOBEPXHOCTh, OOpasyrolue
6.1 WIMHAPUYECKOW TOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pazyrolire KOHMYECKOW OBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CITOCOOBI IOTyYSHHSI TEJ BPAICHHS
6.4 KnaccugunupoBars B3auMHOE PacHoIOkKeHHE CPephl U TIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BICOTA
6.5 CErMEeHTa, IIApOBOM CIIOI, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruucnare  00bEMBI M IUIOHIANM  TOBEPXHOCTEH TN  BpaIlICHUS,




TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyt

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIM B cdepy u
OMHCAHHBIN OKOJO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHUSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4yaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIOCKME YEPTEKU U3 PUCYHKOB IPOCTBIX
00BEMHBIX (uTyp: BHI CBepxXy, COOKY, CHH3Yy; CTPOUTH CEUYEHHUS TeI
BpalIeHUs

W3BnekaTb, HUHTEPHPETHPOBATH M IpPeoOpa3oBbIBaTh HMH(MOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETpPUYECKHX (Urypax, INpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[IpumeHsTh TeoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEINONaralliiX HECKOJbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MIPUMEHEHHUS 33JIaHbl B IBHOU opMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbImonHAT OEHCTBUS CIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KCHI/IFI BCKTOpa Ha 4Yucio, 06T)$ICH$[TI>, KaKNUMHU CBOI\/'ICTBaMI/I OHUA
o0razaroT

HpI/IMeHHTb MMpaBUJIO MTapaJuICJICITUIICAa ITPpHU CIIOKECHHUU BEKTOPOB

6.16

OHGpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PaBCHCTBO BCKTOPOB, KOOPJAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M NPOM3BEIEHUE BEKTOpa Ha 4YMCIIO, Yol
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reoMmeTpuyeckre 3ajadyd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

PemraTs 3aJa4u  Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH W
HAaXO0XXACHUEC TCOMETPHUUYCCKUX BCIUYUH I10 o6pa3uaM I aJropuTtMmam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATH HpoOCTEMIIME MPOTPaMMHBIE CpPEICTBA U BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 33124

6.22

IIpuBOoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
JKU3HH, PACIIO3HABATh IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEajbHbIC




CUTyalluu U NPUMEHSITh U3YUCHHBIEC MTOHATHUS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu cPOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
MCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TEOpeM, ammapara anreOpsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHHUEM

TCOMETPHUICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpud. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[lonarue 06 aKCMOMATUYECKOM IMOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€ pacnoioykeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, TIapalIeIbHbIC
U cKpewmuBarouecs npsamsle. [lapamuienbHOCTs NpPsAMBIX W INIOCKOCTEN B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUIeIbBHOCTh HPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBa HapajUIeNbHBIX IulockocTeil. IIpocteitmne
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapajulenenumnes,
IIOCTPOCHUE CEUECHUN

HepHeHI[I/IKYIISIpHOCTI) prlMOfI N IUIOCKOCTU: MNEPHCHAUKYIISIPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE NapaJlIebHbIE U MEPIEHIUKYISPHbIE K IJIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTU NPAMON M MJIOCKOCTH, TEOpPEMa O MPSIMOM MEpHEHIUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YO MEXKIY NPSIMOU U IUNIOCKOCTHIO, IBYTPAHHBIN
yroJj, TUHEHHBIN yroi IByrpaHHoro yria. [lepneHaukymnsp v HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TIOCKOCTH, PACCTOSTHUE OT MPSAMOMU J0 TUIOCKOCTH, MPOEKIHs PUryps Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh INIOCKOCTEN: NMPU3HAK MEPIEHINKYISIPHOCTH JIBYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTIOI'DAaHHUKA, BBIIYKJIbIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKM, pa3BEPTKAa MHoOrorpaHHuka. llpusma: nN-yrospHas
npu3Ma, TpaHU M OCHOBaHHUS NPHU3MBI, MpsiMasi W HAKJIOHHAs NPU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenumnen, npsMOYTOIbHBIN Mapajljiesienumnes u
ero cpoiictBa. [Tupammna: N-yronbHas nupamuia, TpaHM U OCHOBAHUE MUPAMUJIBL,
OOKOBasi W TOJIHAS TOBEPXHOCTh MUPAMU[bI, MpPaBUIbHAS M yCeUYE€HHas MUpaMHJA.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYrojbHAs MUpaMHJIAa U TPABMIIbHBINA TeTpasap, Ky0. IIpencraBnenue o
IPABWIBHBIX MHOTOIPDaHHUKAxX: OKTa’ap, MAOAEKa’ap U ukocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, MapajuleleNnunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenne 31€MEHTOB MHOTOIPaHHUKOB: pEOpa, auaroHanu, yriasl. I[lnomans
OOKOBOW MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi TTpu3Mbl. [L10o11aas 60K0BOI MOBEPXHOCTH U
MIOBEPXHOCTU MPABWJIBHOW NUPaMHUAbI, TEOpEMa O IUIOMIAJA YCEUYEHHOM MHPAMMIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KJIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pa3yromias u oCk, IO OOKOBOM H MOJTHON TOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yronine KOHUYECKOH MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYeckoi moBepxHocTH. KoHyc: ocHOBaHWEe W BepIlMHA, oOpasyrolias U OCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTH

Cdepa u map: ueHTp, paguyc, Iuamerp, IUIOMaab MOBEpXHOCTU ceprl. BzaumHoe
pacmonoxkeHue cepsl U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa 1 KOHyca
KomOunHanmu ten BpaieHust U MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJIO
cdepsl, cepa, BUcCaHHAsE B MHOTOI'PaHHMK, WIIM TEJIO BPaLLICHUS

[Tonsitue 06 oO0BEMe. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiiesenunena u cieactsus u3 He€. O0bEM LMIMHpPA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[TogoOubIe Tena B mpocTpaHcTBe. COOTHOIMICHUS MEXKTY TUTOMIAASIMHU MTOBEPXHOCTEM,
00BEMaMU OJO0HBIX TEJI

Ceuenust mwinHApa (MapajulebHO M TEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIINHY ), CeUeHHsI 11apa

Bektop Ha miockocty M B npocTpaHCTBE. CIIOKEHME U BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio mapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUI C BEKTOpaMU

[IpssMoyronbHas cuctemMa KOOpAWMHAT B HpocTpaHcTBE. KoopawHaTel BekTOpa.
[Ipocreiimue 3amaun B KOOpAMHATaX. YIod Mexay BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXKIAY HNPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUH T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUS
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUs o0pa3oBaHus

Bnanenne MerogamMM J0Ka3aTenbCcTB, ANTOpPUTMAMM pPELIEHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHPOBATH MOHATHUSMH: OIpEICIICHHE,
aKCUOMa, TeopeMma, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BAaTh METOJ MaTeMaTH4YEeCKOW HWHAYKILNU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELUICHUH 33]a4, OLICHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
MOHSTHSMM: MHOKECTBO, TIOJMHOYKECTBO, ONEpalMy HaJ MHOXKECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM M IIPU PEIICHUU 3a7ad, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh
U ONMMCHIBATh Tpadbl pa3IMYHBIMU CIOCOOAMM; MCIONb30BaTh Tpadbl Mpu

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHITHSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEeHb HATYPaJIbHON CTEIICHH, CTETICHD C
paroHaIbHBIM TOKA3aTeNIeM, CTETEeHb C JCWCTBUTEIbHBIM IMOKA3aTEeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
2 YUCCII; YMCHHEC HUCII0Jb30BaTh NPU3HAKU JCIUMOCTH, HauMEHbBIIINN O6HH/II>1
JIeNnuTeNh W HauMEHblee oOlee KpaTHOe, anroputM EBkimuga mnpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C pa3IMYHbIMU MO3WMIMOHHBIMH CUCTEMaMU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKECHHN CO CTEeTNEHsAMU M Jiorapudmamu, npeoOpazoBaHus ApOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass MpPOTrpeccusi, TeOMETPHUYECKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOUTH apu(METHYECKUE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCIIOJIb30BAaHHUS KOMILJIEKCHBIX YHMCEN; ONEpUpPOBATH
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
MOKa3aTeJbHbIe, CTENEHHBIE, JOrapu(MHUYECKHE, TPUTOHOMETPHUIECKUE
YPaBHEHHs M HEPAaBEHCTBA, HMX CHUCTEMbl; YMEHHE OIIEpHUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME peularb YypaBHEHHS,
HEPaBEHCTBA M CUCTEMBl C IOMOUIBIO pPa3JIMYHBIX IPUEMOB; pEIIATH
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBl C [ApaMETPOM; IPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PELICHHUS MaTeMaTHYeCKUX

3a]a4 U 3a]]a4 U3 pa3IuvHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (PYHKIMHM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMK Ha MPOMEXKYTKE, HenpepbIBHAs (YHKIIHMs, aCUMITOTHI Tpaduka
byHKIUM, TiepBasg U BTOpas MpOU3BOAHAs (GYHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICT TNPOU3BOJHOM, TepBOOOpa3Has, ONpeaeNEHHbIN
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAaXOOUTh ypaBHEHHE KacaTelbHOM K Tpaduky
(GyHKIMK; yMEHHE HaXOIUTh MPOU3BOJIHBIE 3JEMEHTAPHBIX (QYHKIUH;
YMEHHE HCIONb30BaTh IPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMMH,
HaXOIUTh HaAuOONBIINE W HAaWMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH
rpa¢uKi MHOT'OWIEHOB C HCIIOJI30BAaHUEM allapara MaTeMaTHYeCKOIro
aHaIM3a; IPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEro
pelleHNss B NPUKIAIHBIX, B TOM YHCIE COLHAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpajia, HNpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMH, oOpaTHAs (QYyHKIIHS,
KOMIO3UIUS (DyHKIMHA, JIWHEHHas (QYHKUWS, KBaIpaTUdHas (QyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas |
jgorapupmuueckass (GYHKLIHMH; YMEHUE CTPOUTh TIpaUKH H3yYEHHBIX
GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHusi  rpadukoB  (YHKIHUH,
UCIOJIb30BaTh Tpa(UKK Uil U3y4EHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHNH 33734 W3 JPYTHX YYeOHBIX MPEJAMETOB M 3a1ad U3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCTIOJIB30BaTh CBOWCTBA M TpaduKu (YHKIUH JUIS pelIeHHs ypaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JABMKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOJOOHOCTh pE3yJNbTaTOB; YMEHHE MOJEIMpPOBAThH
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

UHTEPIPETHPOBATH NOTYUECHHBINA pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMHU: CpeHee apu(MeTHdyecKoe, MeHaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJEKaTh, UHTEPIPETUPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA pEaIbHBIX MPOIECCOB U SBIEHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM Trpaduueckux
METO/OB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu McCael0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO TUarpaMM pacCceUBaHUs U JIMHEHHOW perpeccuu

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyJIBI CIIOKCHHS W YMHOXCHHUS BEPOSITHOCTEH, (OpPMYIy IOTHOM
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMM:  CllydaiiHas BEJIIMYMHA, paclpenesieHHe BEpOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAHUE, TUCIEPCUsl M CTaHAApPTHOE OTKIOHEHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACTpeAeNCHUN I PEIICHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACcCyKICHUS ISl PEHICHUS 3a1ad; OICHUBATh
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yTIia, MJIOCKUN YroJl, ABYTpaHHBINA
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MeXAy MNpsIMOM M TUIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3y4deHHbIe (DAKTBl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOMIETO MHpPA; CTPOUTH MaTEeMaTHUYECKHE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuaa, Qurypa M MOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, MIOMIaIb
IIOBEPXHOCTU NHUPAMUbI, NPHU3MBbI, KOHyCa, LWIMHIApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEpPTKa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CEUYCHHS, B TOM YHUCIIC C MIOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONPEENCHHS U3y4aeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue 1MoA00us, Mono0HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC W IMOJOOHBIC (UTYpPhI, B TOM 4YHCJIEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh T€OMETPHUECKIE OTHOIICHUS TIPH
pELICHUH 3aJa4; HAXOJUTh TCOMETPUYCCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 peaJbHOM KHU3HHM, YMEHHME BBIUUCIATH TI'€OMETPUYECKHE BEIUYMHBI
(mHA, yTOJN, IJIOMIAah, OO0BEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
U3y4eHHbIe (OPMYJbI M METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJIpaA, TUiomanab chepsl; 00béM Kyoa,
IPSMOYTOJBHOTO  TMapajlieNenumnesia, MUPaMUAbL, MPU3MBL, UIMHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BbEMOB MOJI0OHBIX QUTYp

12
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHHE BEKTOpa Ha YHUCIO, pa3jIoKEHHWE BEKTOpa Mo Oaswmcy,
CKaJISIPHOE TPOW3BEJCHHE, BEKTOPHOE MPOU3BEIACHHE, YOI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)II/IHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMenne BRIOMPATh MOAXOMSIIAA METO JJISI PEIICHUS 3a/1a4i; TOHUMAaHHE
3HAYUMOCTH MATEeMATHKU B H3yUYEHWU NPHUPOJIHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTDH MMPUMEPHI MATEMaTUYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Pammonanbupie  umciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JPOOH, MPOLECHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOPeHb HATYypaJbHOW cTereHu. JedcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbpIM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHMHYC M TaHT€HC 4YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiicTBuTtenpHble uucia. ApupMeTHYecKHe onepauud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BRIYMCICHUS, PaBUIIa OKPYTJICHHS, IPUKUAKA U OLIEHKa
pe3yyibTaTa BHIYUCICHUI

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-paIMOHATBHEIE yPaBHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS

2.5 Lenblie n 1poOHO-palIOHANIbHBIE HEPABEHCTBA

2.6 WppannonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Matpuiia CUCTEMBI TUHEWHBIX yYpaBHEHUN. ONpeaeTuTeNIb MaTPHUIIbI
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumu. Hymn ¢yHkmmm.
32 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MHUHUMYMBl GyHKIuH. HauOonpliee W HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CrenenHass GyHKIMS C HaTypalbHBIM M II€JBIM MOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢ynkmmit. CpoiictBa  QyHKIUA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs IIOCIIEA0BATEIHLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBoanas pynkumu. [Tpon3BoaHbIE AIEMEHTAPHBIX (YHKIHHA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHBIIEro 3HaueHUs: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena 1 MOBEpXHOCTU BpalllCHUS
7.5 KoopauHatsl 1 BEKTOPHI
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