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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcss OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEAHETO
obmiero oOpa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMHUpyeMOe NpHU  HU3YYEHUU
O0Oy4arolMMUCS MOHATUHHBIX OCHOB N'€OMETPUH, NPHU JI0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4y, YMEHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YACTHOCTHU
dbu3nYecKux 3a1ad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  O0EClEUeHHE  BO3MOXXHOCTH  NPUOOpPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEIIHOTO MPO(HEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUHM KAaK 4aCTH MUPOBOM KYJBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBAaTh M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiny
«CtepeomeTpus» yueOHOro Kypca reoMeTpuHu;

dbopMupoBaHHEe  yYMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEalbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKHU TPHU
IIPOBEJEHNUN PACCYXKIACHUM;

dbopMupOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
peleHus, yMEHUSI HUX INPUMEHATH, MPOBOAMTH JOKA3aTEIbHBIE PACCYXKACHUS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKaHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATUYECKUX YTBEPKIACHUN U POJU aKCUOMATHUKHU B TIPOBEICHU U
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4Yaromuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (YyHKIIMOHATBFHOM TPaMOTHOCTH, PEJICBAHTHOM T'€OMETPUU:
YMEHUS pPAClo3HABaTh TMPOSBICHUS T'C€OMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCICAOBAHUS TOCTPOCHHBIX MOJCIIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMYKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJBKO  TI0
coJlep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHECs
oOpamaquch HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HaBBIKAMH TTOCJICIOBATEIHLHO U MTOCTYMATEIIBHO, C
COOJII0/IEHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTIIyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EeHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISAECT:

co3math  ychmoBus i auddepeHuManuu OOydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTENbHBIX MporpaMM, OOECHeuuTh YriyOJ€HHOE
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONIEH yaeOHOro mpeaMera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Heznenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTH,
npocTpaHcTBo. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble M CKpelMBaroImuecs npsmble. [Ipu3Hakum CKpemuMBarOIUXCs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapayuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocreiimme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IMPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
TIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yria. TpEXTpaHHbIl U MHOTOI'DaHHbIE YIJIbIL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPAMOYTOJBHBIM — MAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme 1myTy Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamMubl. [IpaBuiibHbIE MHOTOIpDaHHUKM: IPAaBWIbHAs IpU3Ma U



npaBWbHAs NUpPaMUIa, MPAaBWIbHAS TPEyroibHas NUPAMHUAA W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3Jp,
JNOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, JuaroHanu, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM M IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MHPAMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOI'PAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MNPHU3M, CHMMETpHUS IPABHIbHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucyo. CBoMCTBa CII0KEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpaslIoOKEHUHM BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTOopaM. [IpsiMmoyrosibHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpPA WU
KOOpJIMHAaTaMH TO4YEK. YTOJI MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvst: TMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMoBepxHOCTe. Tema BpamieHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
IpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHIPA, MUPaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanum Ten BpaiieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCaHHas okojio muiuHapa. Ilepeceuenue cdepsl U 1mapa ¢
mwiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BNUCAHHOWN B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U €€ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimeHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUIIMHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS 11apa, METObl MOCTPOCHHUS
CEYCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKUX
3ajad.

J{BUKeHNs] B IPOCTPAHCTBE

JBwkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LHECHTpaJIbHAsl CUMMETpPHS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMM B COOTBETCTBUHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOT0o Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyAyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0POBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnr W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHMIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATTLHO-IKOHOMHUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HaHME TJIOOATBHOTO XapaKTepa dKOJOTHUIECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3aga4 B 00JacTu
OKpY’>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUMBUIM3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpEJCTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIICCTBJISATh IPOCKTHYI0 W HCCIEIOBATEILCKYIO JCSITCIBHOCTD
WHIUBHTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAecTBu:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATHUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWsI 1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYU;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT IPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBarebCKue 1eCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJAUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUS, HCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLEcca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

BBISBJIATH Je(UIUTH HHPOPMAH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
dbopmM npeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pPa3M4HbIX (PopMmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUs], SCHO, TOYHO, T'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJayd,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTALNN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PELICHHs 3a/1a4H, BHIOMPATh CIOCO0 pelIeHus ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEHICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOIIHOHAIbHBI HHTEJVIEKT:

BJa/JE€Th  HAaBBIKAMU  IIO3HABATEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WJIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESITEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenessTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYXKIaTh TMPOIECC U PE3yJabTaT padOoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paldoThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJHATH CBOK 4acTh pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YY4aCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATHUSMH, CBSI3aHHBIMH C yIJlaMud B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPIMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuja, NpsMOYyroJIbHBINA Mapauiesenunes, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA MIIOCKOCTh, BBIMIOJHITH U300paxeHus: GuUryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (pOpMyT;

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

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXOXKJEHUE TE€OMETPUUYECKUX BEJIWYUH, NPHUMEHSS W3BECTHBIE METOJBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUINE MPOTrPpaMMHBIE CpPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUSA Ha TMpaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJIbHBIE CUTYallMH, MPUMEHATh MU3yYECHHbIE MOHSTHUS B
npolecce IMOMCKa PpeUIeHHsT MaTeMaTH4ecKH  c(hopMynnpoBaHHOU
npoOsieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MPaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJTHO OTEPUPOBATh TMOHSATHUSIMH, CBS3aHHBIMU C IWIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckor TMOBEPXHOCTSIMU, OOBSICHATH CIOCOOBI
MOJTYyYEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALCHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tela BpaileHus (LMUIUHAP, KOHyc, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIooKeHue c(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpaIllCHHUS,
FEOMETPUYECKHUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMUA C KOMOWHALUSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpPa30BBIBATH HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
periaTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATHUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus M0A00us;
CTPOUTH CEUEHUSI MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEYEHUs LMIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUS KOHYca (MapalijieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOH
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUE YTBEPKIACHHUS,

MPUMEHATh TeOMETpUUYecKre (aKThl I PEIICHHUS CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELICHUsS, €CIH YCJIOBHUSA
MPUMEHEHUS 3aJlaHbl B IBHOM U HEsIBHOM dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKHX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEITNYMH;

MPUMEHATH MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHTh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATh U OLICHUBATh PEAJIbHbIE CUTYALlUU, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecKu  C(OPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTYyallUH Ha SI3bIKE T'€OMETPUM, HCCIIENOBATh IOCTPOECHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTh MNPAKTUYECKUE 3a/laud, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX ATamax pPa3BUTHUS TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  IHpakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuro 23 1
’ B3anMHOe pacnonokeHue npsmsIx B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHIUKYISAPHOCTD MPSMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYTIIBI U paccTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpaxruseckume (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 AHaUTHYECKas TEOMETPUS 15 1
) [ToBTOpEHME, 0606III€HIfC " 15 |
CHUCTEMaTHU3aIlus 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBmxeHus 5 1
7 [ToBTOpEHwUE, 06o6meH1iIe u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, NapaJljIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsTHS CTEepeOMETPHH: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBmIia U300paKeHHs Ha PUCYHKE
IIJIOCKOCTH, napannenLHHx prIMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka
[TonsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKOCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TTIEpeceKarONUecs MIOCKOCTH,
nepeceKaroImecs mpsMas ¥ MI0CKOCTh;
MOJIYTIPOCTPAHCTBO

BxonHas koHTposbHast paboTa
MHororpaHHUKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEZICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE




CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEpPEOMETPHH U NIEPBHIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
peopa. M3o0OpakeHne nepecedcHust
IIOJIYYEHHBIX IIIOCKOCTEN. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LBETAMH

N300pakeHue ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. N3o0pakeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300pakeHne ceueHnil nupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300parkeHne ceueHni mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJAT Yepe3 UxX
pé6pa. N3obpakeHne nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

Meton cieoB Uil IOCTPOEHUS CEUEHU I

15

Merton cnenoB 1uisi TOCTPOCHUS CEUCHHIA.
CaolicTBa niepece4eHnii NpsIMbIX U
MIOCKOCTEH




16

Mertoa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NpAMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTencel‘/’I 1 3al1UCh HIaroB
MTOCTPOCHHUS

19

20

21

22

[TocTpoeHue ceueHuit B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3aIIUCh 111aroB
MMOCTPOCHHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHUCh I1aroB
ITOCTPOEHUS

[ToBTOpenue nnanumerpun: Teopema o
MPOIOPIIMOHANIBHBIX 0Tpe3kax. [Tomobue
TPEYroJIbHUKOB

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

23

Kontponbras padota "AKCHOMBI
crepeomerpun. Ceuenus"




24

25

26

B3anMHOe pacnosnokeHue npsmbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsiMble. [Ipu3Haku ckpenuBaromumxcs
npsMbix. [lapaniensHble npsvble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOMU, MPOXOSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIeH Ha JaHHOMN
npsiMoii. Jlemma o mepecedeHum
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o

TpEX MmapajuieNbHBIX NpAMbIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIETLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapannenbHON TPOEKIUN

28

[enTpanbsHas npoekuus. Yroiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEXY IPSIMbIMU

29

30

3agaun Ha 10Ka3aTeIbCTBO U
HUCCIIENOBAHNE, CBA3aHHEIE C
pAacIOIOKEHUEM NPSIMBIX B IIPOCTPAHCTBE

[lonsATHs: mapamienbHOCTh NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajyuieIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH PSIMOM U
MJI0CKOCTH




31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOISILETO Yepe3
JAHHYIO IPSIMYIO HA YepTEkKE U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
U1 IOCTPOEHUSI CEUEHM KyOa 1
napauienenumnena. CBoncTaa
napajuiefienune1a u NpusMbl

34

35

36

37

[TapannensHele ockocty. [IpusHaku
NapajIeNIbHOCTHU JIBYX IUIOCKOCTEH

Teopema 0 napajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAALIEN
yepes3 TOUKY, He MPUHAIICKALYIO TaHHON
IJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECCUCHUS
IIPU NIEPECEUEHUH [IBYX ITapaUICIbHbBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPSAMOI ©
IBYMS apaJlJIeIbHBIMU IJIOCKOCTSIMU

38

[ToBropenue: Teopema [Tugaropa Ha
TUIOCKOCTH




39

IToBTOpEHMUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunena

KonTponbnas pabora

42

[lepnieHIUKyYIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSMOU U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOM U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM, MPOXOAAIIECH
4yepe3 TOUKY ITPOCTPAHCTBA U
MIEPIEHIUKYISIPHON K INIOCKOCTH

45

46

IInockoctu u MNEPNCHAUKYIAPHBIC UM
IMpsAMBIC B MHOTI'OI'paHHUKaX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

47

[lepneHuKynsp ¥ HaKJIOHHAS.
[TocTpoeHne nepneHauKyIIsipa U3 TOYKH HA
IPSAMYIO

48

[lepnieHIuKynsIp M HAKJIOHHAS.
[TocTpoeHne nepneHuKyIIsipa U3 TOYKH HA

MPSIMYIO

49

TeopeMa 0 TpEX nepHeHANKYIIApax




(mpsimast u oOpaTHast)

Teopema o Tpéx nepneHAUKYISIPax

50
(mpsimast u oOpaTHast)

51 VYros Mexy CKpeLMBarOIUMUCS
IPSIMBIMU
[Touck neprneHauKyISpHBIX MPSAMBIX C

52 ITOMOUIBIO NEPIIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
IToctpoenue ceuenuit kyba, Npu3Msl,

54 MPaBUILHON MTUPAMUJIbI C TIOMOIIBIO
OPTOrOHAJILHOW MPOEKINH
[Toctpoenue ceuennii kyda, MpU3MBlI,

55 MPaBWJIbHON MHPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPU B MHOTOTpaHHHUKAX

57 [Ipu3HaK NepneHMKyIIpHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUI OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKH. Pacyér
paccTosiHU OT TOYKU JI0 TIIOCKOCTH
CriocoObl OIYCTUTD MEPIEHANKYIISPHI:

60 CUMMETpHUS, CABUI TOUKHU IO
NapajieIbHON MPAMON

61 CaBur no HenapauienbHON IpSIMOH,




U3MEHEHUE PACCTOSHUN

62

63

64

Kontponbnas padota "B3anmuoe
pacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yyroa Mexay npsiIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

[ToBTOpEHUE: yroy MexIy

CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTqueCKI/IC MCTOJABbI BBIYUCICHUA
yriia MEKAy NpsAMbBIMHA B MHOT'OT'PAHHUKAX

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yIia

[lepnenaukynspusle miockoctu. CBOMCTBA

B3aMMHO IEPIICHAUKYJIAPHBIX IUIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpECEYEHM IBYX IJIOCKOCTEN
NEPIEHIUKYIIPHBIX TPEThEN TNIOCKOCTH

69

[IpsimoyronbHBIN Napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NPMOYTOJIBHOTO
napajiesIenuIesia U ClIeJCTBUE U3 Heé

71

CrepeomeTpuuecKre U MPUKIaIHbIE
3ada4u, CBA3aHHBIC CO B3aMUMHBIM




PACIIOJIOKCHUECM MIPAMBIX U IIJIOCKOCTHU

72

73

74

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJIbHbIe MIOCKOCTH B CTaHJAPTHBIX
MHOT'OTpaHHUKAX

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOLIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaLUSIX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Beruncnenue paccTosHUA MEXKIY
CKPELIUBAIOIIHUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH

76

TpéxrpaHHbIid yroy, HEpaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [Iudaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTIO yIJIa

77

78

DneMeHTHI CPepUIecKoil TeOMEeTPHH:
reoJie3nYecKue JIMHUYU Ha 3emiie

KontponbHast padora "Yrisl u
paccrosiHus"

79

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
1 €ro 2JIEMEHTHI"

80

81

[upamuna. Bunsl nupamun. [paBunsnas
nupamMuaa

[Ipusma. IIpsAmast u HaKIOHHAS IPU3MBIL.
IIpaBunbHas npusma

82

[Ipsmoit napamienenunes,




IIPSIMOYTOJIBHBIN Napajuieenunen, Kyo

Brinykibsie MHOTOrpanHuKd. Teopema

83 Ditnepa !
Brinykibsie MHOTOrpanHuku. Teopema

84 Oitnepa. [IpaBuibHbIC U MOTYNPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1

26 [TonsTHE BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 [IpaBuno nmapannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PaznoxeHue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIINUX B OJHOU 1
IJIOCKOCTH

92 CkansipHoe pou3BeICHUE 1

93 Brrauciienue yria Mexy BEKTOpaMu B !
MIPOCTPAHCTBE

94 IIpocreiimume 3a1aum ¢ BEKTOpaMH 1

95 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1

96 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1

98 O06o0011eHne 1 cucTeMaTu3aIys 3HaHuH 1

99 O0600611eHre U cucTeMaTH3alus 3HaHU| 1

100 HToroBast KOHTpOJIbHAs paboTa 1

101 HroroBasi koHTpobHAs paboTa 1




102 O06001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KIIACC

KounvecTBO yacoB DJIeKTPOHHbIE
Nenm/m | Tema ypoka Kounrpoabnbsie IIpakruueckue Aara tupposkie
Bcero H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoThI pecypen
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue tems! "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria |
MEX/1y BEKTOpaMu B IpOCTpaHcTBE"
4 IToBTOpEHME TEMBI "Y paBHEHHE MTPSMOH, 1
IIPOXOJALIEH uepe3 1B€ TOUKH"
5 Bxoanas konTponsHas pabora 1
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousseeHue 1
g JInneliHble HEPABEHCTBA, JINHEWUHOE I
MIPOrpaMMUPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
IIPOrpaMMHUPOBAHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAX
1 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy TUIOCKOCTSIMH B MHOTOTPaHHHUKAX
12 ®opmyia pacCTOSHUS OT TOUKH J10 |

IJIOCKOCTH B KOOpAWHATAX




HaxoxzaeHue paccTosiHUi OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUi OT TOYKHU 10
IJIOCKOCTH B IPaBUJILHOM MUPaMUJIC

15 KontponbHas pabota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
napajuieNbHbIe CEYECHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIMBAIOIIIUMHUCS
MPSIMBIMU
[TepnenguKkynsipHBIC IPSIMBIC H

” MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEepHIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHU MHOTOTPAaHHUKOB
[TepnenguKkynsipHBIC IPSIMBIC H

23 IJTOCKOCTH: TEOPEMA O TPEX
MepHeHIUKYISIpax

24 [lepnieHuKynsIpHBIE IPSIMbIE U

IINIOCKOCTH: BBIYUCJICHUS OJINH B




MHOTr'OrpaHHUKax

25

26

27

[ToBTOpEHUE: MIOIAAN
MHOTOYTOJEHUKOB, ()OPMYJIIBI JUIS
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpCHME: IUIOMIAIM
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
10 IeH, COOOPaKEHHSI TIOI00MS

[ToBTOpCHME: MIOIIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
101 N, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

30

31

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIIAIM TTIOBEPXHOCTEHN, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00Us
KonrtponsHas pabdota "[loBTopenue:

MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3agaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TpUCEKIIUU yTiia

33

CrepeoMeTpHUyecKHe 3a]jauu, CBI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

34

[Ipuknagaele 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO




mapajijiejacnuicaa

35 O06BEM IPSIMOM TPU3MBI

36 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB MPSIMOM MPU3MBI

37 [Ipukiaguelie 3aa4n, CBsI3aHHbBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpana. O0béM
HAaKJIOHHOH IPHU3MBbI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. O0béM
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MTUPaMU/T C OOIITUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MTUPaMU/I C OOITUM yTIIOM

42 CrepeomeTpuuecKkue 3aja4uu, CBSI3aHHbBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeomeTpruecKue 3aa4u, CBsI3aHHbBIC C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

46 [Ipumenenne 00bEMOB. Beruncienue
pPacCTOSIHUS JI0 IIIOCKOCTH

47 Kontponbnas padota "O0bEM




MHOrorpaHHuka"

LII/IJ'II/IHI[pI/I‘ICCKaﬂ IOBEPXHOCTD,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmaap. [psimoit KpyroBoul UIUHID.
[Tnomanb MOBEPXHOCTH HUIMHIPA

50 Konnueckasi moBepxHOCTh, 00pa3yroiue
KOHMYECKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYca TUIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTH OCHOBaHUS

57 VYceuénnblil konyc. M300paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYCa

57 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
ITHHIPOM

58 [IpukanHble 3a1a4u, CBSI3aHHBIE C
WIAHIPOM

59 Cdepa u map

60 [Tepecedenue cdeps u mapa ¢




iockocThio. Kacanue mapa u chepsl
IJI0CKOCThI0. By u n3o0paxenue mapa

61

62

63

[Tepeceuenue chepsr u mapa c
m1ockocThio. Kacanue mapa u chepsl
IJIOCKOCTBIO. Bu 1 n300paxeHue mapa
Ypasuenue chepsl. [Lnomans chepsl u e
yacTei

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEYCHHM IJIOCKOCTHIO

65

66

67

CrepeomeTprudeckue 3a1auu Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBSI3aHHBIE CO c(epoil u mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO
[TpukinagHble 3a1a49H, CBSI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH Ha IIOCKOCTH,

BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
o400

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OIrpaHHUKOB

69

70

3anauu o Teme "Tena U MOBEPXHOCTH
BpamieHus"

3anauu o teme "Tena U MOBEPXHOCTH
BpaleHus"

71

Kontponbnas padota "Tena u




IIOBEPXHOCTHU BpaleHus"

72

73

006bem mummHapa. Teopema 00 00bEMe
MPSIMOTO LUJIHH]IPA
Brruncienue 005EMOB TEII ¢ TOMOIIBIO

onpenenéHHoro uaTerpaita. Oobém
KOHYycCa

74

ITimommaan OOKOBOM U TIOTHOM
MOBEPXHOCTU KOHYCa

75

76

77

78

79

CrepeomeTpuuecKue 3aJa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI U
IJI0ILIAa I TOBEpXHOCTEN Ten"

O0bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 06wéme mapa. [1nomans
cdepsrl. CTepeoMeTpuyecKkue 3aauu,
CBSI3aHHBIE C BEIYHCICHUEM 00BbEMOB
I1apa, apoBOro CETMEHTA U IapOBOTO
CEeKTOpa

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
TUTOIIASIMH TTOBEpXHOCTEN U 00BEMaMu
MOAOOHBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o6wEma mpu moo0uu.
CrepeoMeTpHUUeCcKre 3a]]a9u, CBSI3aHHEIC C
BBIYHCIICHHEM 00BbEMOB TEIl U TUIOIIAIEH




IIOBEPXHOCTEH

80

81

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOpaKeHUS.

JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA IBMKEHUI

82

Buapl n1BukeHMI: napaiebHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CHAMMETPHS, IOBOPOT BOKPYT
NpSAMOit

83

[IpeobpaszoBanus momoowus. [Ipsmas u
cdepa Diinepa

84

85

FCOMeTpI/I"ICCKI/IC 3a1a4i Ha IIPUMCHCHUC
JABUOKCHU S

KonTtponbHas pabota "BekTopsl B
pocTpaHcTae”

86

O6o06matoniee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10—11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWI:
"IMapaniensHOCTh MPSMBIX U TIOCKOCTEH
B ITpocTpaHcTBE"

87

O6o6matomiee nopropenue 11 nousruii u
MEeTOJI0B Kypca reomerpun 1011
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"BexTopsl B mpocTpaHcTee”

88

O6o0maromiee moBTopeHue 11 MOHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTHU3allsl 3HAHUI:




"BexTops! B ipocTpaHcTae”

&9

90

91

92

93

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJ10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11
KJaCCOB, CUCTEMATHU3alls 3HAHUIA:
"[Momany MOBEpXHOCTU U 0OBEMBI
KpYyTJibIX Ten"

O6o06maromiee noropenue 11 noHsaTuit u
MeTOoJI0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAsA pa60Ta

94

95

96

WroroBas koHTpoJsIbHAs paboTa

[ToBTOpEeHUEe, 06001IIeHNE 1
crcTeMaTH3aIlus 3HAHUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

97

HcTopus pa3BUTHS CTEpEOMETPHUH KaK




HAaYKH U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
08 HayKU U €€ pojb B Pa3BUTUHU

COBPCMCHHBIX WHKCHCPHBIX U
KOMIIBOTCPHBIX TEXHOJIOTHI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
99 HAYKU U €€ pPOJIb B PA3BUTUH

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
100 HAYKH U €€ pOJIb B pa3BUTUHU

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
101 HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUN KaK

102 HAaYKU U €€ POJIb B Pa3BUTUHN

COBPCMCHHBIX WHXXCHCPHBIX U

KOMITIBIOTCPHBIX TEXHOJOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IIPAMast, INIOCKOCTb
79 [IpyuMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX IPU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTb MNOHATHAMM: MApaJUICIIBHOCTh U MEPHEHAMKYIAPHOCTH
’ IPSIMBIX U IIJIOCKOCTEHN
74 KnaccugpummpoBars B3aMHOE pPACIHOJIOKEHHE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJsl, TpaHU JABYI'PAHHOIO YIJA,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTpaHHOIO yIia, TpaaycHas
Mepa JBYTPaHHOIO yriia
76 OnepupoBaTb NOHATHAMU: MHOTOIPAHHUK, BBINYKJIBIA W HEBBITYKJIBII
’ MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHU/bl MHOTOIPaHHMKOB (IMpamMuaa, IpU3Ma,
’ IPSMOYTOJIbHBIN Mapasenenunes, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BbBIOMpas ~ OCHOBaHUS s
7.8 KJIacCU(UKaLUHU (BBITYKJIbIE U HEBBIMYKJIbIE MHOTOTPAaHHUKH, MPaBUIIbHBIC
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE IPU3MBI, NTapajljieIenuIeabl)
7.9 OnepupoBaTh NOHATUAMH: CEKYIAs TNIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
710 OOBSICHITh MPUHIUIIBI IOCTPOSHUS] CEUEHUN MHOTOTPAaHHUKOB, UCTIOJIb3YS
' METOJI CIIe/IOB
Ctpoutpb ceyeHHs] MHOTOTPAaHHMKOB METOJOM CJIE/IOB, BBIIOJHAThH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO obOpas3iam
WIM alrOpUTMaM, MPHUMEHSSI HW3BECTHbIE aHAJIMTUYECKHE METOJbl IpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTUYECKUX 3a7a4 Ha  BBIYKMCIICHUE
pacCTOSTHUN MEXKIYy ABYMs TOYKAMH, OT TOYKM O IMPSIMOM, OT TOYKHIO
IUIOCKOCTH, MEXAY CKPEIIHUBAOIIAMUCS IPSIMBIMU
Pemate 3a7aun Ha HaXOXKJAEGHUE T'€OMETPUUYECKUX BEIMYMH MO obOpasiam
713 WIM aIrOpUTMaM, IPUMEHSS W3BECTHBIC AHAIMTHYECKHE METOIbI IIpU

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BbIYHMCICHHE YIJIOB
MEXIY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY MPSAMOM M IJIOCKOCTHIO,




MEXY INIOCKOCTSIMHU, JBYTPaHHBIX YIJIOB

7.15

Beraucnare 00bEMBI U TUIOMAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
nupamMpia) ¢ NMpUMEHEHUEM (OpMyJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00BEMaMu OJOOHBIX MHOTOIPAaHHUKOB
OmnepupoBaTh MOHATHSAMHU: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPHUHU (UTYPEI

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh HH(POPMAIUIO O
MPOCTPAHCTBEHHBIX TeOMETpUYeckuX Gurypax, TMpeAcTaBICHHYI0 Ha
YepTekax U pUCyHKaxX

[TpumensTp reoMeTpuveckne (aKThl I PEUICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPENIOJIaraloliX HECKOJIBKO INAaroB pEIICHUsS, €CIU YCIOBUS
NPUMEHEHHS 33J]aHbI B SBHOH (opme

7.18

7.19

[IpumensTh  mpocTeilliie MpPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPHU PELICHUN CTEPEOMETPUUCCKUX 3a]1a4

HpI/IBO,Z[I/ITB IMPpUMCPbI MATCMATHYCCKHUX SaKOHOMepHOCTCﬁ B IIpUpoac Hu
JKHU3HH, paCllO3HABATDb IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IprMeHATh MOJIyYEHHBIE 3HAHWSA HA NPAKTHKE: AHAIU3UPOBATH PEAbHBIE
CUTYyallUH ¥ NPUMEHSITh U3YUYEHHBIEC MMOHATUS B MPOLECCE MOUCKA PELICHUS
MaTeMaTu4ecku cHOpMyJIUPOBAHHON MPOOJIEMBI, MOJIETUPOBATh PEAIbHBIC
CATyallUM Ha S3bIKE TE€OMETPHUM, HCCIEAOBATH IOCTPOCHHBIE MOJEIH C
MCIIONIb30BAaHUEM T€OMETPUUYECKUX TOHATUN U TeopeM, almapara aiareopsl,
pemars  MPAaKTUYECKUE  3aJaud,  CBSA3aHHBIE C  HAXOXKJICHUEM
FEOMETPUUYECKUX BETUYUH

11 KVIACC

Kon

NpoBepsieM
pe3yJabTara

6

6.1

6.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOI 00pa3oBaTe/IbHOMI
NPOrpamMMbl CpeiHero oo0mero 06pa3oBaHus

I'eomerpus

OHepI/IpOBaTB INOHATHUAMUN MUIMHAPHUYICCKAA IMOBCPXHOCTD, o6pa3yroume
L[HJIHHILpPI‘-ICCKOﬁ MMOBCPXHOCTHU, HNUIMHIAP, KOHUYCCKAA IMOBCPXHOCTD, 06pa3y}0mﬂe
KOHHYECKOM IMOBCPXHOCTHU, KOHYC, C(I)CpI/I‘{CCKaH IMOBCPXHOCTDH

PacmoznaBate Tena BpameHus (IUIUHIP, KOHYC, cdepa U map)

6.3

OOBACHATH cIIOCOOBI OMYYEHUS TEJ BpallleHUs

6.4

KnaccuguupoBaTs B3aMMHOE PacHoOI0kKeHUE CPephl U TIOCKOCTH

6.5

OnepupoBaTh MOHSATUSMU: MIAPOBOM CErMEHT, OCHOBAaHME CEIMEHTa, BbBICOTA
CerMEHTa, LIApOBOM CJOW, OCHOBaHHE MHIAPOBOTO CJOS, BBICOTA MIAPOBOTO CJOA,
IaPOBOM CEKTOP

6.6

Boruuciaars 00bEMBI 1 IJIomanu HOBCpXHOCTefI TCJI BpalllCHUA, TCOMCTPUICCKUX TCJI




C IpUMEHEeHHeM (hopMyI

OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BOMCAHHBIN B Cepy U OMUCAHHBINA OKOJIO

6.7 cdepsl, cdepa, BucaHHAss B MHOTOTPAaHHHUK MJTH TEJIO BPAIICHUS
6.8 BblunMcnsiTe COOTHOLIEGHUS MEXAY IUIOHIAASMH TOBEPXHOCTEH H  o0bEMamu
’ MOJOOHBIX TEI
6.9 N300paxkaTh n3ydaemble (QUTYPHI OT PYKH U C IPUMEHEHHUEM MPOCTHIX YePTEKHBIX
' HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) TJIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP:
' BUJ] CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHHSI TEJI BPALLICHHS
W3Bnekatb,  WHTEpHpeTHpoBaTh W  MpeoOpa3oBeiBaTh  WHGOpMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTaBICHHYI0 Ha 4YepTexax u
PUCYHKAX
[TpumensTh TeoMmeTpuueckhe (axKThl Ui PEIICHUs CTePEOMETPHYECKUX 3ajad,
6.12 MPEIOIAraloIIuX HECKOIBKO MIATr0B PEIICHHS, €CIIA YCIIOBHS IPUMEHEHHUS 3a/1aHbI B
SIBHOU (popme
6.13 OrniepupoBath MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATh NEHCTBUS CIOKEHUST BEKTOPOB, BBHIYUTAHUS BEKTOPOB M YMHOKECHHUS
' BEKTOpA Ha YHCI0, O0BACHATH, KAKUMU CBOMCTBAMH OHU 00JIaal0OT
6.15 [TpuMeHsTH MpaBUIIO MapaJUIeNIENHIE A TP CI0KESHUH BEKTOPOB
OnepupoBaTh MOHATUAMH: AEKAPTOBbI KOOPIUHATHI B POCTPAHCTBE, BEKTOP, MOYJIb
6.16 BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yrojl MEXIy BEKTOpaMH,
CKaJIIPHOE TPOU3BEICHIE BEKTOPOB, KOJUTMHEAPHBIE X KOMILIaHAPHBIE BEKTOPHI
HaxonuTe cyMMy BEKTOPOB M TPOU3BEICHHME BEKTOpa HA YHCJIO, Yrojdl MEXIY
6.17 BEKTOpaMH, CKaJsIpHOE IPOU3BEJCHME, pACKIaJIblBaTh BEKTOp IO JBYM
HEKOJUTMHEApHBIM BEKTOpaM
6.18 3asaBath IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpJAUHAT
6.19 Pemate mpocreiiline reoMeTpuyeckHe 3adayd  Ha MPUMEHEHHUE BEKTOPHO-
' KOOPIMHATHOTO METO/Ia
Pemate 3ajaum Ha J10Ka3aTeIbCTBO MAaTEMaTHUECKUX OTHOIICHUH M HaXOXJEHHE
6.20 TEeOMETPHUECKUX BEIUYMH IO Oo0paslam WM JITOPUTMaM, MPUMEHSSI M3BECTHBIC
METO/bI MPU PEIIEHUH CTaHIAPTHBIX MaTeMaTHYECKUX 3a7a4
621 [IpumensaTs MpocCTemme NIpOrpaMMHBIE cpencTaa 51 3JIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CUCTEMBI TPH PEIIEHUH CTEPEOMETPUUYECKHX 3a71a4
6.2 [TpuBoAMTH TpUMEpPHI MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOJE W IKU3HH,
' pacrio3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHH B ICKYCCTBE
[TpuMeHATH MONyYeHHBIE 3HAHMS HA NMPAaKTUKE: aHAJTU3UPOBATh pealibHbIe CHUTYalluu
U TIPUMEHATh HM3y4YCHHBIE NMOHATHS B IpOIlecce MOMCKA PEIIeHUs MaTeMaTH4YeCKU
6.3 cOpMyYIHPOBaHHOW MPOOJIEMBI, MOJIETUPOBATh peEalbHBIE CUTYAllMM Ha S3BIKE

reOMEeTPUH, UCCIEA0BaTh MOCTPOSHHBIE MOJENN C UCIOJIb30BAHUEM I€OMETPUUECKIX
MOHATUM U TeopeM, almnapara anredpsl, pemaTh MpakKTUUeCKUe 3aaul, CBSI3aHHbIE C
HAXO0XJICHUEM T€OMETPUYECKUX BETNUHH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpud. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 akCHOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€E pacnoiokeHue NpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOLIUECS, TIapalIeIbHbIC
U CKpelmuBarouyecs npsmble. [lapauienpHOCTP MHPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MApAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMU B IpOCTpaHCTBE. [lapajienbHOCTh MIIOCKOCTEH:
napajuleJibHble IUIOCKOCTH, CBOMCTBA MNapajUleJbHBIX IUIOocKOocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenunen,
IIOCTPOCHUE CEUECHUN

HepHeH}II/IKYJ'ISIpHOCTI) HpﬂMOI\/'I U IUIOCKOCTU: MNECPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE NapaJlJIeibHbIE U MEPHEHAUKYISPHBIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH MPAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEepHEeHIUKYISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXIY MPSIMOU U MIOCKOCTBIO, IBYTPaHHBIN
YTOJ1, JMHEHHBIN yroa AByrpaHHOro yria. [lepneHaukynsp u HaKJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (GUTYpHI Ha
IJIOCKOCTh. [IepreHIMKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTBHI MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTH NMpu3MblL. [lapannenenumnen, NpsMOYTOJIbHBIN Mapajljiesienumnes u
ero cpoiictBa. [lupamuna: n-yronbHas nupamuaa, TpaHU U OCHOBAHHWE MHUPAMUJIBL,
OOKOBasi W TOJIHAS TOBEPXHOCTh NMUPAMU[bI, MpaBUJIbHAS M YCEUYE€HHas MUpaMHJa.
OnemeHTbl Npu3Mbl W nupamuiabl. [IpaBWiIbHBIE MHOTOIDAaHHUKH:  IOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHasg @pU3Ma M IpaBWIbHAs IHpaMHIA,
npaBUiIbHAs TPEYTroJibHAs MUpaMKJIa U MPaBUWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IPABWIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

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

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOUN MPU3MBI, TUIOMIAhL OCHOBAHHM,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM pu3Mbl. [11o1maas O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHpaMHIBI, TEOpeMa O IUIOUIAJM YCEYEHHON NUpaMHIBIL.
[Tonsitue 06 00béMe. OOBEM TUPaAMUIBI, TPU3MBI

7.7

[TomoGubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KITACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias u OCh, IJIOMIA s OOKOBOM M MOJIHON TTOBEPXHOCTH

Konunyeckasi moBepxHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKkoil moBepxHOCTH. KoOHyc: OcHOBaHME W BepllIMHA, oOpasyromas U OcCh,
wioniaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymoolue u
BBICOTA, OCHOBAHHUS U OOKOBask IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, Juamerp, IUIOMaap NOBEpXHOCTU ceprl. Bzaumuoe
pacnosnoxeHue cepsl U TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Mmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, OMUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiiesenunena u cieactsus u3 He€. O0BbEM IUINMHIPA, KOHYCA.
O06BEéM mapa u riomazas chepbt

6.7

6.8

6.9

6.10

[TogoOHbIe Tena B mpocTpancTBe. COOTHOIICHHUS MEXKY TUIOMIAIIMU MTOBEPXHOCTEH,
00BEMaMU OJO0HBIX TEI

Ceuenust muIMHApa (MapaUleIbHO W MNEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B npocTpaHCcTBE. CIIOKEHME U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILJIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3anad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

IIpsmoyronbHast cucTtema KOOpIMHAT B IpocTpaHcTBe. KoopauHarel BEKTOpa.
[Ipocreiimme 3agaun B KOOpAMHATax. YTroid Mexay Bektopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB. BpIuMcieHUE YITIOB MEXKAY MPSIMBIMA M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/1a4,
yMeHue (GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHHE,
aKcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIIYKIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPAaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXECTBO, MOAMHOXECTBO, OII€pallid HaJl MHOXCCTBAMMU;
YMEHUE UCHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OMmrucCaHusd peajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCICHUU 3aaa4, B TOM
qrclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
¥ OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEN0e YHCIO,
CTETIEeHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HaTypajJbHON CTENEeHU, CTENeHb C
paroOHANBFHBIM TTOKa3aTelleM, CTETIeHb C JEHCTBUTENBHBIM MOKa3aTeseM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOJYJIO, PALMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, IEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONBb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINHN 00Iunit
JeNuTeNlh W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIpQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pPAalMOHAIBHBIX ~ BBIPAKCHHWH;  yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUYICCKad




mporpeccusi, OECKOHEYHO YOBIBalomas TreoMEeTpUYecKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHUCJIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHIMHU: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anredpanyeckas); yMeTh
MPOU3BOJUTE apU(PMETHUECKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MNOHATUSMU:  MaTpuna 2X2  u  3x3, onpefeiauTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MOHATHUAMH: pPALUOHAIBHBLIC, HPPALUOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTEM, YMCHHUC PpCHIaATb YpPAaBHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; MPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHCTCMbI IJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JINYHbIX obOmacrei HAayYKHU U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMH, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HEMpepbIBHAS (YHKIUS, aCUMIITOTHI rpaduka
¢byHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
UHTETpajl; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKUIUHU; yMEHHE
BBIUMCIATh  NPOU3BOJAHBIE CYMMBI, TMPOM3BENEHHUS, YAacTHOIO U
KOMITO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE O3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIONB30BaTh MPOU3BOJHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM allapaTa MaTeMaTH4ecKOro
aHauu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYEeCKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; MNpUBOAWUTL HNPUMEPbBI MAaTEMAaTUYCCKOro MOACIHUPOBAHUA C

noMoIIbI0 T PepeHInaTbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKIMA, KBagpaTH4yHas (QyHKIHMS,
pauuvoHanbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJabHAs M
jgorapupmuueckas (yHKIMH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIONB30BaTh Tpa(uKH Ui U3ydeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHuH 331a4 M3 APYruX y4eOHBIX NPEIMETOB M 3ahad U3 pealbHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOMCTBA M TpaduKku (QYHKUMH Ui pElIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JAaCTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJISATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIOBUIO 3aJa4yd, HMCCIIEN0BATh IIOJYYEHHOE pEIICHUE U
OLICHUBATh IPaBAONOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4H, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uH(pOopMalLInIo, NMPEACTABICHHYI0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKaroOIlyl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
uH(pOpMAlLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIEeNI0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C MPUMEHEHHEM TpaduyecKux
METO/OB M IEKTPOHHBIX CPEICTB; rpa)uuecKy HCCIe10BaTh COBMECTHbBIE

HaOJII0ICHNUS C TOMOIIIBIO arpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe OmnepupoBaThb IOHATUAMU: CIyYaWHBIA ONBIT U CIIydallHOE

coOBbITHE, BEpPOSITHOCTh CIYy4aHOTO COOBITHS; yYMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIOJIB30BaHUEM TpaUYeCKHX METOJ0B; HPUMEHSITH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly MOJHOMN
BeposTHOCTH, hopmyny beprysmm, koMOMHAaTOpHBIC (AKTBI U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACHpEelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BEJNIMYMHBI, (QYHKIHMHA  pacupelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIBFHOTO M HOPMAJIBLHOTO paclpeielieHUui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIS pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OONBIIMX YHUCENl B MPHUPOJHBIX U OOIIESCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OwmHOM  HbIOTOHa; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS [UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTH BEPOSITHOCTHYIO MOJICh U

MHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHHe omnepupoBarb IOHATHAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJia, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSAMBIC, MapaUIeIbHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTefI, yrojia MeEXAay IMIpsIMbIMH,
Yroa MEXAYy IpsAMOM U IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSMH,
paccTostHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh IIPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUEC OILICHUBATH
pasMepsl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C TIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYHH, pPCIIAaThb

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOMIAAL (QUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenurnesa, OpuU3Ma, NOHpamMuia, (uUrypa M IMOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU NHPAMHUIBI, MPHU3MBI, KOHYycCa, IWIMHIpPA, 00bEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, NUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujiCibHbIE OCH HWJIXM OCHOBAaHWIO, CCYCHHUEC Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, LMWIMHIpPA, KOHyCa, YMEHHE CTPOHUTHh CEueHHE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalIeHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUsI U3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKaX TI'€OMETPHUUECKUX (UTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHupUKanuioo ¢Guryp Imo
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHne onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
NapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOIICHUS TPH
peIICHUN 3aJla4; HAXOJWUTh T'COMETPHUYECKHUE BEIWYMHBI (IJTMHA, YTOJI,
IoIaab, 00BEM) NIPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaThbHOW JKU3HU;, YMEHHE BBIUUCIISITH TEOMETPUYCCKUE BEITUYIUHBI
(mmuHA, Yroi, MIIOMAgh, OOBEM, IUIIOIMIAAL TOBEPXHOCTH), HUCIOIb3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJomaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJBHOTO — TapaJUIeNIeUIela, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUpOBaATh MNOHATUAMU: TPAMOYTOJIbBHAA CUCTEMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIY
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BCI(TOpHLIfI n KOOpHHHaTHLIﬁ METOA
JJI pEHICHUA TCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX yqe6HHx nmpeaMETOB
YMenue BLI6I/IpaTL MOAXOMAIIMNNA METO, A pelICHUd 3a/la4r,; TIOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPUPOAHBIX U 06H1€CTBGHHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaThb IIPOABJICHHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE MPUMEPLI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOM MaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Koxa

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Hatypanbhblie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YHCeN
12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHu. J[eHCTBHs ¢ apu(MeTHIeCKuMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crernenb ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHbIM IoKa3aTesieM. CBolicTBa
' CTETEeHU
Ls CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnynble U HaTypaibHbIe JOrapupMbl
JeiictBuTtenpHble uucia. ApudMeTHyecKHe onepauud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUia OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppauroHanbHble ypaBHEHHS
23 Tpuronomerpuieckue ypaBHEHUs
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 Lenblie n 1poOHO-paIOHANbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia CuCTeMBI THHERHBIX ypaBHEHHH. ONpeIeuTeh MaTPUIIBI
3 DOyHKINUH U TpaPUKH




Oynkius, cnocoObl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepruogumueckue GpyHKIM
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymm ¢yHKumm.
39 [IpomMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (yHKiuH. HanbGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLHHU HAa IPOMEKYTKE
13 CrenenHas (QyHKUMSA C HaTypalbHbIM M LENbIM IoKa3zaTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS n-0i CTETIEHU
34 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toxa3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas Gpynkiuu. [Tpon3BoHbIE SIEeMEHTAPHBIX HYHKLINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauboNbIIero 1 HauMEHBIIEro 3HaueHUs (QYyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. Murterpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnucarenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpust
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMblI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpasHuku
7.4 Tena v MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl u BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
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