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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GopMUpPyeMOe  TpH  H3YYCHUU
OOy4YarOIIMMUCS TTOHSITUIHHBIX OCHOB T'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTb W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[lenb ocBoeHus nporpamMmmbl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpyopuTeTHBIMU 3aJlayaMu Kypca TE€OMETPpUUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHrue NpeICTaBICHUs O T€OMETPUU KaK YacTH MUPOBOM KYJbTYPhI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpoOBaHUE TPEJACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHUEe  yMEHHUS  BJIaJ€Th  OCHOBHBIMH  TOHSATUAMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHupoBaHE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOJACISIX U B peaIbHOM
MHUpPE MHOTOTPAaHHUKU M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TPHU
MIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHUE yMEHUS BIAJACTh METOJAMU JOKA3aTeNbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCMOMATHUKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPeCca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel u  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensiercs He  TOJBKO  TI0
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padoueit
POrpaMMBbl, pacHpeleEHHBIM MO ToJaM OOy4YeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychmoBus i auddepeHnmanud  oOydeHUs, IMOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockocth. [lapamiensHoe W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IIEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro ymia. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U TOJHAS MOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUIeeNunes] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamMuiaa,
npaBwibHas W yced€HHas mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAAa WU TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAHHUKAX: OKTas3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O pPa3jgOKEHUH BEKTOpa IO TpéM
HEKOMILUTIaHApHBIM ~ BekTopaM. I[IpsiMmoyrosibHass  cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
chepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxkeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIAPA, TUpaMuIbl U1 KoHyca. OOBEM 11apa U 1mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIMHIpP, ONHCaHHAas OKojo IumHApa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€¢ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJT BPALICHUS: CEUEHUS HWJIHHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIIEH TNTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs] B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LHEHTpaJbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPAMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTHUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUHUCKON MAaTEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUs, dTUYECKOIO IOBEIECHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OJCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 00opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccud U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIEHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB ¢
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOro 00bEeKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAM3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOACHEHWS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHHUSIMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaTr BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Yy4eOHbIe NeiCTBUSA
Camoopranusanms:



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

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pElIeHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LUEIN U YCIOBHUAM, OOBSCHATH IPUUUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, MIPUHUMATh 1€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpyNmoBbIX (opmax paboThl (0OCYykaAeHUS, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHUKAaMHU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOydaromuiicss HayduTCs:

e CBOOOZHO OMEpUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOZHO  OMEpUPOBATh TMOHSATHUSMH, CBS3aHHBIMH C yIriaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TMpuU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

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

e CBOOOZHO  ONEPUPOBATH  TOHATHSIMHU, CBA3AHHBIMHU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBIIOJIHATH NapaJLIENbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBITIOJIHATD U300pakeHHs (GUTYp Ha MIIOCKOCTH;

e CTPOUTh CEUEHHS] MHOTOTPAaHHUKOB pPa3IMYHBIMU METOJAaMH, BBINOIHAThH
(BBIHOCHBIE) TIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIIATH IJIOIIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB (IIPU3Ma, MUPaMH/Ia),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXXJEHUE T€OMETPUUYECKUX BEJIMYMH, MPUMEHSSI W3BECTHBIE METOIbI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e IPUMEHSATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPEOoOpPa3OBbIBATH W HHTEPIPETHPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IPUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKe: CpPaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIE MOHSTHUS B
mpolecce IOMCKa  pelIeHUusT MaTeMaTU4YecKu  CcPOopMYyIHpPOBAHHOMN
npo0sieMbl, MOJEIMPOBATh pEalbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUYECKUX BEJTUUHH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTcs:



¢ CBOOOJTHO OIEPUPOBATh MOHATHUSMH, CBA3aHHBIMH C MHJIMHAPUYECKOM,
KOHHUYECKOW U CEepruecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

e OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TEJIAMHU BPAILLCHUS: LWIUHIPOM,
KOHYCOM, c(hepoii u mapom;

e pacro3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa U map) U 00bACHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIacCCU(UIIMPOBATh B3AMMHOE PACIIOJIOKEHUE CPEPHI U TUIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

e CBOOOZHO OIEpPUPOBATh MOHATUSAMH, CBA3aHHBIMH C KOMOMHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOMIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e M300paxkaTh HW3y4aeMble (UTYPHI, BBINOJIHATH (BBIHOCHBIC) TIJIOCKUE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBIIOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUUYECKHE 3aa4l HA BBIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUM OT TOYKH JI0 IJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITMIOJHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs IpHU
MapaJyIeIbHOM  [EPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUS ILMIMHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOAIIME YEPE3 BEPILINHY ), CEUEHUS L1apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKAa3bIBAaTh TEOMETPUIECCKUE YTBEPKICHUS;

o PUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

epelIaTh 3aJayd Ha JOKa3aTeIIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

o MPUMEHSTH TPOTPAMMHBIE CPEICTBA W 3JICKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

e IPUMEHSATH MOJTYYCHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh, AaHATTU3UPOBAThH
U OLICHWBATh peadbHbIC CHUTYaIldW, MPUMEHATh H3yUEHHBbIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHPOBaHHON MPOOJIEMBI, MOJEIUPOBATh PEAJIbHbIC CUTyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

KoanuyecTBO 4acoB

CIHCOK HTOTrOBBIX

Cnoco0 oneHkn

Mpa IUIAHMPYEMBbIX Pe3yJIbTATOB HMTOrOBBIX IJIAHUPYEMBIX
Kour DJIEeKTPOHHBIE
KTH € YKa3aHHeM 3TAaNoB UX pe3yJibTaToB
Ne HaumeHoBaHue pa3jie/ioB U poJib (un¢posBbie)
yeck (¢popmupoBanus
n/m TeM NPOrpaMMbl Bcero  HbIe o0pa3oBaTe/bH
ue
pabort ble pecypchl
pado
bl
ThI
. CBOOOJTHO YCTHBINA OIIPOC
OTepUPOBATH OCHOBHBIMU
MOHATUSIMHA CTEPEOMETPUU
bu6mmoreka [IOK = MpHu pelieHUH 3a1a4 u
https://m.edsoo.ru  TPOBCICHUM
BBenenue B crepeoMeTpHIo 23 1 /7§415b90 MaTeMaTHIECKUX
pacCyKIECHUH;
. MPUMEHSTh aKCUOMBI
CTEPEOMETPUN U CIICICTBUSA
U3 HHUX TIpd  pELIEHUHU
reOMEeTpUYECKUX 33/1a4;
o KJIaCCU(PULIUPOBATH pelieHne yueOHbIX U
bu6mmoreka [{OK
B3alMHOE PACIIOJIOKEHNE PAKTHKO-
B https://m.edso0.ru
3aMMHOC PaCIHOJIOKCHHUEC 6 1 17§415690 NpPsIMBIX B IPOCTPAHCTBE, OpPMECHTHPOBAHHBIX 3a]1a4;
IPSIMBIX B IPOCTPAHCTBE S IJIOCKOCTEH B MPOCTPAHCTBE,
HPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE;
[TapamtenpHOCTh IPSIMBIX U 8 bubnnoreka [JOK kaccH(uuMpoBaTh obyuaromas

IIJIOCKOCTEMN B IPOCTPAHCTBE

https://m.edso0.ru

B3aMMHOC paCIIOJIOKCHUC

CaMOCTOATCIIbHAA pa60Ta



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

[7t415b90

MPSIMBIX B POCTPAHCTBE,
IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U
IUIOCKOCTEH B

MIPOCTPAHCTBE;
KJIaccu(puIpoBaTh IMCbMEHHAas pabora y
Bu6mmoreka [[OK =~ B3aHMHOE PacriooKeHHe JTOCKHU;
[leprnieH TUKYISIPHOCTD https://m.edsoo.ru ~ TPAMBIX B IPOCTPAHCTEBE,
MPSIMBIX U IJIOCKOCTEHN B 25 /7§415b90 IJIOCKOCTEH B
MIPOCTPAHCTBE MPOCTPAHCTBE, MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE;
o CBOOOJIHO oOyuaroras
bubnuoreka [IIOK = omnepupoBaTh  MOHATUSMHU, CAMOCTOSATENbHas paboTa
https://m.edsoo.ru = CBSI3aHHBIMH C yIJlaMHd B
Vi1l B paccTosiHUA 16 /7f415b90 IIPOCTPAHCTBE: MEXIY
IpsIMBIMU B TIPOCTPAHCTBE,
MEXIY psAIMOM u
IJIOCKOCTBIO;
. CBOOOJTHO YCTHBIN OIIPOC
ONepUpOBaTh  MOHATHUSAMH,
CBSA3aHHBIMU c
Bubmmorexa [IOK MHOTOTpaHHUKAMU;
https://m.edsoo.ru o
MHOrorpaHHuKu 7 /7§415b90 cBo0OHO YCTHBII OTIPOC
- pacrno3HaBaTh OCHOBHBIE
BH/IBI MHOTOTPaHHUKOB
(mpu3ma, MUpaMH/Ia,
IIPSAMOYTOJIBHBIN

napajuieyenunes, Kyo);
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o KJ1accu(uIupoBaTh
MHOTOTPAaHHHUKH,  BbIOMpas

YCTHBIHA OIIPOC

OCHOBaHUS JUTS
KJaccuukanuu;
o cBO0OOTHO pelieHne yueOHbIX U
OTIepUpPOBATH MOHATUSMH, = TPAKTHKO-
bubaunoreka [JOK =~ COOTBETCTBYIOIMMHU OPUEHTHUPOBAHHBIX 3aJad;
https://m.edsoo.ry  BEKTOPaM M KOOpAMHATAM B
BekTopsl B mpocTpaHcTBE 12 /7f415b90 IIPOCTPAHCTBE,
. BBIIIOJIHATh JCHCTBHUSI ~ pElIEHHE YyU4eOHbIX U
HaJl BEKTOpaMH; MIPaKTHUKO-
OPHUEHTHPOBAHHBIX
3a/1ay4;
bubmuoreka [JOK
[ToBTOpEeHME, 0000IICHNE U 5 http/s;/f/ﬂss;go.ru
CUCTEMaTH3aIUs 3HAHUH e
OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

11 KJIACC

KoanuyecTBO 4acos

CIHCOK HTOTrOBBIX

Cnoco0 oneHkn

Mpa IUIAHMPYEMBbIX Pe3yJIbTATOB HMTOrOBBIX MJIAHUPYEMBIX
Kont DJIeKTPOHHbIE
KTH € YKa3aHHeM 3TAanoB UX pe3yJibTaToB
Ne HaumeHoBaHue pa3jie/ioB U poJib (un¢posBbie)
YecKk ¢popmupoBanus
n/m | TeM MPOrpamMMbl Bcero  Hble o0pa3oBaTe/ibH
ue
pabort ble pecypchl
pado
bl
ThI
CBOOOJHO OTIEPUPOBATH YCTHBIH OIpoc
bubmuoreka [JOK
httns://m.edsoo.ru MOHSTHUSIMH, CBSA3aHHBIMU C
pS-/fm. : HWIAHIPUYECKOM,
AHaIATUYECKas T€OMETPHS 15 1 /7§415b90 . .
e KOHHYECKOW U chepruecKoit
MOBEPXHOCTAMHU, OOBSICHATH
CIocoObI OyYEHUS;
bubmmorexa [IOK pelieHne yueOHbIX U
ToBTopeHHe, 060GIICHHE i 5 . https://m.edsoo.ru HPaKTHKO-
CHCTEMATH3ALAS HAH [7f415b90 OPHEHTHPOBAHHBIX 3a/1ay;
BBIYHUCIISTH BEJTMUUHBI oOyuaromas
AJIEMEHTOB MHOTOTPAHHUKOB; = CaMOCTOsITeIbHas paboTa
00BEMBI U TIIOMIAAN
bubmoreka HOK OBepXHOCTEiH
) https:/m.edsoo.ru . - OTPAHHHKOR;
O0BEM MHOTOTpaHHHKA 17 1 /7§415b90

MHOTI'OI'paHHUK, BIIMCAHHEIN B
chepy W OIMUCAHHBIA OKOJIO
cdepsl, chepa, BOHCaHHAS B
MHOTOTPaHHUK  WJIH  TeJO
BpaIllCHUS;

MUcbMeHHas paboTa y
TIOCKH;



https://m.edsoo.ru/7f415b90
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Tena Bpaienus

24

bubmuoreka [JOK
https://m.edso0.ru
[7f415b90

OTepUPOBATh  TOHSATHUSIMH,
CBS3aHHBIMU  C  TEJaMH
BpAICHHUS: WIAHAPOM,
KOHYCOM, cepoii u mapowm;
pacro3HaBaTh Tea
BpameHus (IIIUHIP, KOHYC,
chepa u map) U OOBACHATH
CHOCOOBI TTOTYYCHHS TEJT
BpAIlCHHUS;

oOyuJatomas
caMoCTOsITeNIbHAsE paboTa

[Imomaam moBepxXHOCTH U
00BEMBI KPYTIIBIX TEJ

bu6mmoreka [{OK
https://m.edso0.ru
[7f415b90

BBIYUCIISATH BEJIMYMHBI
AJIEMEHTOB TeJ BpallleHUs,
00BEMBI u IUTOIIAH
ITOBEPXHOCTEN Tl
BpAIlICHHUS, T€OMETPHYECKUX
TeJl ¢ IpUMEeHeHueM Gopmy;
n300paxkaThb u3yyaemble
burypsi, BBITOJIHATH
(BBIHOCHBIE) IIJIOCKHE
YepTe)KU U3 PHCYHKOB
MPOCTBIX OOBEMHBIX (UTYD:
BUJ CBEpXY, COOKY, CHH3Y,

YCTHBIA OIIPOC

CTPOHTH CeUCHHS Tel
BpAIlCHHUS;

CBOOOIHO ONEepUpPOBaTh  YCTHBIN OIpocC
IIOHATUAMH, CBA3aHHBIMU C
KOMOUHAIMAMU Ten

BpallleHUss M BBIYMCIATH

COOTHONLICHU MCXKOY

IJTIOMIAASIMUA TIOBEPXHOCTEN U
00BEMaMH TOAOOHEIX TET;



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

JBro>xkeHus

bu6mmoreka [IOK
https://m.edso0.ru
[7f415b90

H3BJICKATh,

MHTEPIIPETHPOBATD u
npeoOpa3oBHIBATH
uHpOpPMALINIO 0
[IPOCTPAHCTBEHHBIX
reoMeTpuueckux  (urypax,
IPE/ICTaBICHHYIO Ha

4epTeKax U PUCYHKAX;

CBOOOIHO OTICPUPOBATH
MOHATUSIMH, CBSI3aHHBIMH C
JIBIDKEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHHI;

YCTHBIHA OIIPOC

peUICHUC y‘Ie6HBIX n
IMIPaKTHUKO-
OPUCHTHPOBAHHBIX 3a/1a4,

BBITOJIHATh N300pakeHMsI
MHOTOTPAaHHUKOB WM Tell
BpalICHUs npu
[apauIeIbHOM nepeHoce,
LEHTPaJbHOW  CHUMMETpUH,
3epKaJIbHOW CUMMETpHUH, MPH
IIOBOPOTE BOKPYI MPSIMOM,
npeoOpa3oBaHus MOA0OUS;

peleHue y4eOHbIX U
IIPaKTHUKO-
OPHUEHTUPOBAHHBIX
3a/1ay4;

CTPOHTH CeUCHHSI
MHOTOIPAaHHUKOB U Tell
BpAICHUS: CeueHHs
OUIUHApa (MapajuielbHO WU
MEePIEeHIUKYISIPHO ocn),
CeueHHs KOHYcCa

(mapayenbHble  OCHOBAHHUIO
5 NPOXOIAIINE qepes
BEpILKHY), CEYCHHUS 1I1apa;

pelieHre yyeOHbIX U
MIPAaKTUKO-
OPUEHTUPOBAHHBIX
3az1ay;



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

UCII0JIb30BATh METOABl ~ pelIeHuE YUeOHBIX U
IIOCTPOCHHS CEUEHHMH: METOJ = MPaKTHKO-
CJICAOB, METOL BHYTPECHHCTO  OpUEHTUPOBAHHBIX
MMPOCKTUPOBAHMA, METO 3a/1a4;
nepeHoca CeKylen
IJIOCKOCTH;
bubmuoreka [JOK
[ToBTOpEeHUE, 0600IIEHNE 1 17 5 https://m.edsoo.ru
cucTeMaTu3auus 3HaHUI [71415b90
OBIIEE KOJIMYECTBO YACOB 102 8 0
[10 ITIPOT'PAMME
IHOYPOYHOE IIVIAHUPOBAHUE
10 KUIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne Hara uupposeie
Tema ypoka Konrpoabnubie IIpakTuyeckue
n/n Bcero u3ydeHusi  o0pa3oBaTeJbHbBIC
padoThl padoThI
pecypcsbl
OcHoBHBIE MpaBUIIa U300paXKEHUs HA
1 PHUCYHKE MJIOCKOCTH, MapaJlIeIbHbIX 1
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

[ToHsTHS CTEepeOMeTpHH: TOYKa, psMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa U300paKEHUS Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

IlonsTus: MEpeCCKaromurecs mIoCKOCTH,

nepeceKaromuecs npsimMas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHs: nepecekarouecs MIOCKOCTH,
IepeceKarommecs npsmas ¥ miocKocCTh;
MIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX 00HEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

10

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus NPSIMbIX U TNIOCKOCTEH

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pebpa. M3o0pakeHne nepecedeHust




IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU LIBETAMU

11

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. M3o0OpakeHne nepecedcHust
IIOJIyYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMU IIBETAMU

12

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pEopa. M3o0pakeHne epecedcHus
ITOJIyYEHHBIX IIIIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMU IIBETAMU

13

N300pakeHne ceueHnil mupaMuabl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEdpa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

14

15

16

Merton cnesoB AJist MOCTPOEHUS CeUEHUN

Meroa cneoB Aiisi MOCTPOEHUS CEYEHUH.
CBoiicTBa nepeceuyeHnid MpsIMbIX U
IJIOCKOCTEN

Mertoa cnesoB AJisi MOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YePTEXKEH U 3aIHCh IIIaroB
MOCTPOEHUS




18

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alHCh 111aroB
IIOCTPOEHUSA

19

[Toctpoenue ceueHuii B mupamuie, Kyoe
o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

20

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I " 3al1UCh HI1aroB
MOCTPOCHHS

21

22

23

24

25

[ToBTOpenue nmnanumerpun: Teopema o
IIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYrOJILHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IUTAHUMETPUU U CTEPEOMETPUH

KourtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHOe pacnionokeHue npsMsIx B
npoctpancTse. CKpenBaronecs
npsmble. [Ipu3Haky ckpelmuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U

€MHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSAMOU, IPOXOASAILEH YEPE3 TOUKY




IPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsamoii. Jlemma o nepeceyeHun
MapajuIeNbHbIX IPSIMbIX [IJIOCKOCTHIO

26

[TapamiensHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapajuIesIbHBIX NPAMbIX. Teopema o
CKPELIUBAOIINXCS MPSMBIX

27

28

29

[TapanmnensHOe MPOSKTUPOBAHHUE.
OcHOBHBIE CBOICTBA apaJJICILHOTO
npoekTupoBanus. M300pakeHne pasHbix
¢buryp B mapayuieIbHON MPOESKINN

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXKY MPSAMBIMHU

321,[[3.‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICOOBAHUC, CBA3AaHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

31

[TonsATHA: MapauIeIbHOCT NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIeIbHOCTH IIPSIMOU U MJIOCKOCTH.
CaolicTBa napaienbHOCTH IPSIMOH U
IIJIOCKOCTH

FGOMeTpI/I‘IGCKI/IG 3aa41 Ha BBIYMCIICHHUEC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapaJluICJIbHOCTBIO ITPAMBIX U MIOCKOCTEH
B IIPOCTPAaHCTBC

32

[TocTpoenne ceuenus, MPOXOASILETO Yepes
JAHHYIO IPSIMYIO Ha YepTekKe U
[apajuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUN




33

[TapannenpHas npoexius, IpUMEHEHNE
JUTSl TIOCTPOCHUS CEYCHHM Ky0a 1
napasienenumnena. CBoucTBa
napajuieJienuIe/1a ¥ Ipu3Mbl

34

[TapannensHble muockoctu. Ipusnaku
[apajuIeIbHOCTH JBYX IUIOCKOCTEN

35

36

37

38

39

Teopema o mapajieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HH_Ieﬁ
yepe3 TOUKY, He MPUHAJICKALLYIO TaHHON
MJOCKOCTH U CIICICTBHUS U3 HEE

CaolicTBa napajuiesIbHBIX IJIOCKOCTEH: 0
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPU TIEPECEUCHUHN JIBYX MapauIeIbHBIX
IIJIOCKOCTEMN TPEThen

CaoiicTBa napamienbHbIX MIIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSAMBIX,
3aKJIIOYEHHBIX MEKY MapauieIbHbIMU
MIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOH C
JIBYMSI TTapaJUIEIbHBIMU TUIOCKOCTSIMH

IToBropenue: Teopema ITugaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTrOJIbHUKA

40

41

CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajulelIenunena

Brruncienue mmH OTPEC3KOB B KY6C n
IpsAMOYT'OJIbHOM IapaJUICIICTIMIICIC

42

[lepneHMKyISAPHOCTD NPSMOU U




mockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHUKYISIPHOCTHU IIPSMOH U
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBAaHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
yepe3 TOUKY MPOCTPaHCTBA U
MEPICHANKYISIPHOMN K INIOCKOCTH

45

46

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOTI'OI'paHHUKaAX

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
IIpsAMBbIC B MHOT'OI'PaHHHKAX

47

[lepneHuKyIsp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHuKyIIsipa U3 TOYKH HA

IPSIMYIO

48

49

50

[lepneHuKyIsp ¥ HAKJIOHHAS.
[TocTpoeHne nepreHANKyIIsIpa U3 TOUYKH Ha
MPSIMYTO

Teopema o TpEXx nepneHAUKyIApax
(npsimast 1 oOpaTHast)

Teopema o Tpéx nepneHAUKYISIpax
(npsimast 1 oOpaTHast)

51

52

Yron Mexay CKpenmBaromuMHucs
MPSIMBIMA

[Touck neprneHANKYISIPHBIX MPSIMBIX C




MIOMOIIIBIO IEPIEHAUKYIISPHBIX
IJIOCKOCTEH

53

54

OpToroHajibHO€ MPOCKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

MPaBWJIbHOM MUPAMUBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

55

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
MPaBUWJILHON MUPAaMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TMPOEKINH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPU B MHOTOTpaHHHUKAX

57

58

[Ipu3Hak NeprneHIuKyIIpHOCTH MPSIMOU U
TIJIOCKOCTH KaK CIJIEJICTBUE CUMMETPUU

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOSAHUM OT TOUKH 10 MNIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH O MIIOCKOCTH

CriocoObl OIYCTUTD MEPIIEHANKYIISAPHI:
CUMMETpPHS, CABUT TOUYKH 110
MapajuIeIbHON IPSIMOU

CaBur no HemapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3anmuoe
pacrojoKeHue MPSMbIX U TUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEeHME: Yyroa Mexay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B




IIPOU3BOJILHOM TPEYrOJIbHHKE, TEOPEMA
KOCHHYCOB

64

65

66

[ToBTOpEHME: yroyi MexIy
CKpCHIMBAOIIUMHUCS IPAMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘IGCKI/IC METOAbI BEIYUCICHUA
yria MEXKAy NpsAMbIMU B MHOI'OI'paHHUKaXx

JByrpanubiii yroja. CBONCTBO JUHEHUHBIX
YIJI0B JBYTPAHHOIO yria

67

68

69

70

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO IEPIEHAUKYJISIPHBIX ITIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsMoi
MEePECEUCHUS JBYX TIIOCKOCTEN
NEPIEeHIUKYJIAPHBIX TPEThEHN IIOCKOCTH
[IpssMoyTonbHBIN Tapasuielenunesn; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napajienenumneaa

Teopema 0 tMaroHany NpPsMOYTrOJIBLHOTO
napajuleJIENUIeNa U CIEICTBUE U3 HEE

71

CrepeomeTpuyuecKke 1 MpUKIaIHbIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PAacIo0KEHUEM NPSIMBIX U TIIOCKOCTH

72

73

HOBTOpCHI/ICZ CKpCHIUBAOIINUCCA TIPSAMBIC,
mapalyICJIbHBIC IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC




MCXKAY CKPCIIHMBAOIIUMUCS IPSAMBIMU B
IMPOCTBIX CUTYalUAX

PaccrosHue oT TOUKH J0 IIIIOCKOCTH,

4 paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
Brruuciienue pacCTossHUN MEXITY

75 CKPEITUBAIOIIUMHUCS TPSIMBIMHU C
IIOMOUIBIO NEPIEHIUKYIAPHON IIIIOCKOCTH
TpéxrpanHblil yroJi, HEpaBEeHCTBA JIJIs

76 TpexrpaHHbIX yrio. Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJISt
TPEXTPAHHOTO yIila

77 DneMeHTHl CPepruIecKoil reOMETPUH:
reoJIe3NYECKUE JIMHUYU Ha 3emile

78 Kontponbnas padota "Yribl u
paccrosiHus"

79 CucremaTtuzanus 3HaHul "MHOrorpaHHUK
U €T0 JIEMEHTHI"

80 [Inpamupa. Buael nupamun. [IpaBunpHas
nupamua

81 [Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

82 [IpssMo#t napainenenunes,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo

83 Brinmykiible MHOTOrpaHHUKH. Teopema
Ditnepa
Brinyxiible MHOrOrpanHuku. Teopema

84 DOiinepa. [lpaBunpHbIe U OTyNIpaBUIbHBIE

MHOTI'OrpaHHUKHA




85 KonrponsHas pabora "MHoOrorpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3znocTh BekTOpOB 1
89 [TpaBusno mapamienenurnena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxenue BexTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH
92 CkansipHoe pou3BeJICHUE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3aaa4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1aum ¢ BEKTOPaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O060061IeHre U cucTeMaTu3alys 3HaHU! 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 HToroBast KOHTpOJIbHASA paboTa 1
101 Hrorosas koHTposbHAs paboTa 1
102 OO0o01IeHNe U CHCTeMAaTH3aINs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkassspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEX/1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOISIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npoussenenne 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHKE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHKE
10 AHanuTHUYECKHE METOJIbI pacuéra yria 1
MEXy NMPSMBIMUA B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKUE METOBI pacuéra yriia 1
MEX/1y TJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUi OT TOUKHU J10
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOIPaHHUKOB: CTaHJAapTHBIE
MHOTOTPaHHUKHU

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

18 IJIOCKOCTH, TIEPECEUEHUs IPSAMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEUECHUS

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

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[lepnieHuKynIpHBIE IPSIMBIE U

99 IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[leprieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepneHiuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIBI [Ist
Iomaaen, CoOoopakxeHust Moa00us
[ToBTOpEHHE: TIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

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

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaesnenumnena

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienunea
35 O0BEM npsAMOi TPU3MBI
36 CrepeoMeTpuyecKre 3aJauu, CBI3aHHBIE C
BBIUYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
38 onpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. O0béM
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUECKUE 3a]]a4H, CBA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMUIbI
[Mpuknagueie 3agaun mo Teme "OObEMBI
44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKIIOHHOMN
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM MTUPAMUJIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padbota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

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

50 Konunyeckas moBepxHOCTb, 00pa3yroriue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TIOCKOCTHIO,
napajuiebHOM MII0CKOCTH OCHOBAHUS

50 Yceuénnslil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

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

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN LWINHpPA, KOHYCa
CrepeomeTpuueckue 3a1auu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEYEHUI HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

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

61

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

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MJIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

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

69

70

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




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00béMe
IpsAMOro qujinHApa

Brruncnenne 06bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
KOHYycCa

IImomaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa

75

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

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBbEMBI U
TIJIOIA M TTOBEpXHOCTEN Ten"

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

[Tpuknanueie 3ana4n mo Teme "OOBbEMBI
Ten", cBA3aHHBIE C 00BEMOM I111apa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

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




BBIUUCIIEHUEM 00BEMOB Tell U IJIOMIACH
MOBEPXHOCTEM

80

81

82

KonTponbras pabota "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHcTBO (uryp. O0mme
CBOICTBA IABMKEHUI

Bupl n1BukeHnil: napauiebHbII
MePEHOC, IIEHTPaIbHas CHMMETPHSI,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpSAMOit

83

[IpeobpaszoBanus momoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUKCHU S

KontponbHas pabota "BekTops! B
nmpocrpaHcrae”

86

O6o6matonee nopropenue 11 nonsruii u
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"TTapannenbHOCTh NPSAMBIX M IUIOCKOCTEH
B ITpoCTpaHcTBE"

87

O6o6matonee nopropenue 11 nousruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUH:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomiee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsbl B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUl U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

O6o06maromee moBTopeHue 11 MOHITHI 1
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

Wrorosas koHTpoJsibHAs paboTa

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPHUM KaK
HAYKU U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeHero o01mero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPHM M CJCICTBUS U3 HUX INPH PEHICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MNOHATHAMU: TMAPAJUIETBHOCT U HEPHEHAUKYISIPHOCTD
' OPSMBIX U MJIOCKOCTEN
74 KnaccudunupoBaTh B3aUMHOE DPACIOJIOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYIPaHHBIA YroJ, TpaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BH/bl MHOTOIPaHHHMKOB (IMpamHaa, HpU3Ma,
' pSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHUS  JUIs
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TIPAaBUJIbHBIC
MHOTOTPAaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApajlICIICITUTIIC IBI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH TPUHIIMIIBI TIOCTPOCHUSI CEYEHU MHOTOTPAHHUKOB, MCIIOJIB3YS
' METO/I CIIEZIOB
CTpouTh CEYEHHS MHOTOTPAHHHKOB METOAOM  CII/IOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXKJIEHHE T'€OMETPHYECKUX BEJIMYMH MO 0Opas3iam
WIA aITOPUTMaM, TPUMEHSS W3BECTHHIC AHAIUTHYECKAE METOMBI TPH
7.12 pEeIICHHH  CTAaHAAPTHBIX MaTeMaTHYECKHMX 3aJad Ha  BBIYHCIICHUE
pPacCTOSIHUN MEXIy ABYMS TOYKAMH, OT TOYKH O TPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS PSMBIMU
Pemate 3amaun Ha HaXOXXJEHHME I€OMETPHUYECKUX BEJIWYHMH IO 0Opasnam
713 WIA QITOPUTMaM, IPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH

pPEIICHUH CTaHJAPTHBIX MaTEMaTUYeCKHX 3a7ad Ha BBIYHUCICHHE YIJIOB
MEXY CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEeM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMU OAOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMHU: CUMMETPHUsl B MPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpHI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeACcTaBICHHYIO Ha
YyepTekax U pUCYHKax
[IpumensTe reoMerpudeckue (akThl Ui PELICHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJJararllinX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBUS
NpUMEHEHHS 33J]aHbI B SBHOH (popme
718 [IpumensaTs mpocTeiine HporpaMMHBIE CpPEICTBA U AIIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBoANTE HpHUMEPHl MaTEeMaTHYECKUX 3aKOHOMEpPHOCTEH B Ipupoje u
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpuMeHsTH MONydeHHBIE 3HAHUS Ha MPAKTHUKE: aHATU3WPOBATh pealibHbIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MTOUCKA PEIICHUS
MaTeMaTHYeCKU CHOPMYITUPOBAHHON MPOOIEMBI, MOJICITUPOBATh PEaTbHbIC
7.20 CUTyallUd Ha s3bIKE T'€OMETPUHU, MCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM F€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pematb ~ MpakTHUYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
reOMEeTPUUECKUX BEITHUUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBanusi
pe3yJabTara
6 I'eomerpus
OnepupoBaTh NOHATHAMU: IMIUHJIPUUYECKasi MOBEPXHOCTh, 0Opa3yrolue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IWIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJT BPALICHHS
6.4 KnaccudunuposaTs B3auMHOE pacnoioxkeHue cepsl U IIOCKOCTH
OmnepupoBaTh MOHIATUSMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, MIAPOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIlICHUS,




TreOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJNIO cdepbl, chepa, BIECAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY TLIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMONOOHBIX TEN

6.9

N3ob6paxkats u3yyaemble (UTYphl OT PYKH U C HPUMEHEHHEM IPOCTHIX
YEpTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpallcHUs

W3BnekaTb, HWHTEPHPETHPOBATH M IpeoOpa3oBbIBaTh HMH(MOpMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U PUCYHKax

[IpumensTb reomeTpuueckue (QaxKThl ISl PEUICHHS CTEPEOMETPHYECKHX
3aja4, MPEANoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOKECHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6’I)HCH$ITI>, KaKnuUMH CBOI71CTB8,MI/I OHUA
o0JrazaroT

HpI/IMeHHTB IMPpaBUJIO MTapaJuICJICIUIICaAA ITPHU CIIOKECHUNU BEKTOPOB

6.16

OHGpHpOBaTL MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxomute cymmy BEKTOpPOB M NpPOHM3BEIEHHE BEKTOpa Ha YHCIO, YTroJl
MEXJly BEKTOpaMH, CKaJISIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CUCTEME KOOPAMHAT
Pemats mpocreiinme reoMeTpuueckue 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOpJMHATHOI'O METOA

6.20

Pemate 3amauM Ha [0OKa3aTEILCTBO MATEMATHYECKHX OTHOIIECHUA U
HaXOXXJICHWE TEeOMETPHUYECKUX BEIWYMH IO 00pa3laM W aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABl  TNPH  PEHICHWH  CTaHJApPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

6.22

HpI/IMeHHTB HpOCT@ﬁIJ.IHC nporpaMMHBIC  CpEACTBA U  DJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHX 3a1a4
HpI/IBO,Z[I/ITB IMPUMCEPBI MATCMATUYCCKUX BaKOHOMepHOCTeﬁ B IIpUpOAC U
JKHU3HHU, paCllO3HABATh POSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMerlTB IIOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIN3WUPOBATH PCAJILHBIC




CUTYyallMu U MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTHu4ecKu cHopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyallul Ha S3bIKE TEOMETPUH, HCCIEA0BaTh IMOCTPOCHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TEopeM, ammapara anreOpsl,
pemiate  MpakTUYeCKHMe  3a7aud, CBA3aHHbBIE C  HAXO0XJICHUEM
r€OMETPUUYECKUX BEJTMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpud. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue NpsMBbIX B IPOCTPAHCTBE: MIEPECEKAIOLIUECS, TIapalIeIbHbIe
W CKpemuBarouecs npsMble. [lapamienbHOCTP MNpsSMBIX W INIOCKOCTEM B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamnenbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBa HapajUIeNbHBIX IulockocTeil. IIpocteitmne
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenuner,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKy.HﬂpHOCTL HpﬂMOfI N IUIOCKOCTU: MCPICHAUKYIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, IPU3HAK
NEPIEeHIUKYIIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEKIAY NMPAMON U TUIOCKOCTBIO, IBYTPaHHbBIN
YToJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSIHUE OT MPSMOU JI0 TUIOCKOCTH, MPOEKIHs (PUrypsl Ha
IJIOCKOCTh. [IepreHIMKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. IIpmsma: nN-yrompHas
npu3sMa, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumes, NpsIMOYTOJIbHBIN Mapajienenunesa u
ero csoictBa. ITupamupa: N-yronpHas nmupamujia, TpaHM U OCHOBAHUE MUPAMUJBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUJIbHAS M YyCEUYE€HHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYroJibHAs MUpaMHJIa U MPaBMIIBHBINA TeTpadap, kyO. [Ipeacrainenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’lAp, MAOoAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujaax, napaejicnmIic1ax, MMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1no1mans 00KoBOI MOBEPXHOCTH U
IIOBEPXHOCTU IPABUJIBHON NMHUpaMHUBI, TEOpeMa O IUIOLIAJN YCEUYEHHOM IUPAMMIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrolue KOHMYECKO MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, OoOpasyromias ¥ OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, Iuamerp, IIomanb MOBEepXHOCTH cdephl. Bzanmuoe
pacnosoxeHue cepsl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmmHapa 1 KoHyca
KomOunHamnmu tes BpaleHust 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OITUCAHHBIN OKOJIO
cdepsl, cepa, BUcCaHHAsE B MHOTOI'PaHHMK, WIIM TEJIO BPaLLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
PSIMOYTOJIBHOTO Napaiesienunena u cieactsus u3 He€. O0BbEM UIUMHIPA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXy IUIOIIAIIMU MIOBEPXHOCTEM,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAaHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUs 1apa

Bexktop Ha miockoctd M B npocTtpaHcTBE. CII0O)KEHME W BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronpHasg cucTeEMa KOOpJAMHAT B TpocTpaHcTBE. KoopawHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOoJd MEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopannaTHO-BEKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUECKHX 3a/1a4



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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiembie TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTeNbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMmeHue (GopMyIHpOBaTH W OINEPUPOBATH TMOHATHIMH: OIpEAEIICHHUE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOWCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
PaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHYeCKOH WHJIYKIUY;
IPOBOJUTH JI0Ka3aTelIbHbIE PACCYKICHUS NP PELICHUH 3ajiay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUN; yMEHHE  OINEepUpPOBaTh
HOHATUSAMH: MHOXECTBO, IMOJAMHOXXECTBO, ONEpalMd HaJ| MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OIKCaHMsl peaJbHBIX MPOLECCOB U SBJICHUN U NPU PELICHUU 3a/1a4, B TOM
YyHclie U3 IPYruX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSIMHU:
rpad, cBsI3HBIN rpad, 1epeBo, HUKI, Tpad HA MIIOCKOCTH; YMEHHUE 331aBaTh
U ONMCHIBaTh Ipadbl pa3iInYHBIMU CIOCOOAMM; MCIIONB30BaTh rpadbl MpU

pCeUICHUHA 3a1a4

YMeHne onepupoBaTh MOHATUAMM: HATYpAJIbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTEMNEeHb C IEJIBIM TOoKa3aTeJIeM, KOPeHb HAaTypallbHOW CTETIEHU, CTETICHb C
palMoOHANbHBIM MOKA3aTEJIEeM, CTENEHb C JIEUCTBUTENIbHBIM IOKA3aTeNIEM,
gorapuM dYHCIA, CHUHYC, KOCHHYC W TaHI€HC MPOU3BOJBHOTO 4YHUCIIA,
OCTaTOK M0 MOJYJIIO0, PAaIMOHAIBHOE YHCIO, WPPAIMOHATBLHOE YHUCIIO,
MHOXXECTBA HATYpaJIbHBIX, LEIbIX, pPAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MIPU3HAKHU JETUMOCTH, HAMMEHBITUI OOTIHiA
JIeNnuTeNh W HauMEHblee o0llee KpaTHOe, anroputMm EBkanaa mpu
PEIICHUH 3a/a4; 3HAKOMCTBO C Pa3JIMUYHBIMHU MO3HITHOHHBIMU CHUCTEMaMU
CUMCIICHUS; YMEHUE BHITIOTHAThH BHIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPAKEHUM CO CTETNEHSMH W Jorapudmamu, npeoOpazoBaHHsl APOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHME  ONEepUpPOBaThb  HOHSITHUSMU:

OCICA0BAaTCIBbHOCTD, apI/I(l)MeTI/I‘IeCKaH nmporpeccust, reoMeTpudcCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TE€OMETpUYECKasi IPOrpeccus;
YMEHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM 4YHCIE C IOMOILBIO
PEKYpPpPEHTHBIX (HOpMyYJ; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILICKCHOE
YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amUCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
POU3BOUTH apU(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBONUTH IPUMEPHI MCII0JIb30BAaHUsI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSAMM:  MaTpuua 2xX2  u  3X3, ompeaenuTeNb  MaTpHIIb,

FeOMeTpI/I‘lCCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIIBHBIE,
[OKa3aTeNlbHbIE, CTENEHHbIC, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIIEpUPOBATh
HNOHSTUSIMHU: TOXJAECTBO, TOXKIECTBEHHOE IpPeoO0pa3oBaHME, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCThb
YpAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpPaBHEHHS,
HEPAaBEHCTBA U CHCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMETpPOM; IIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JJI1 PELICHHUS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3InyHbIX 00J1acTell HAyKU U peanbHON KU3HU

YMeHue omnepupoBarh MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAHUYEHHOCTh (YHKIMHU, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (yHKUIMH, HauOoJplllee M HAaUMEHbIIEEe 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIUSA, aCUMIITOTHI rpaduka
GyHKIMM, nepBas U BTOpasl MPOM3BOAHAS (YHKIIMH, T€OMETPUYECKUI U
¢u3nueckuif  CMBICH TNPOU3BOAHOM, mepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOAUThb ACUMNTOTHl rpapuka (QyHKUIHUH; yMEHHE
BBIUNCIIATh  NPOM3BOJHBIE  CYMMBI, IMPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMK (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelbHOW K Trpauky
(GyHKLIMY; YMEHHE HaXOJUTh MPOHM3BOJHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJIHYIO JJISi HCCIIEJOBaHMUS (PYHKIIHM,
HAXOJUTh HauOONbIINE W HAaUMEHbIINE 3HAaueHUs (YHKIMNA; CTPOUTH
rpauKkd MHOTOUYJIEHOB C HCIOJB30BaHHWEM ammapara MaTeMaTHYeCKOIo
aHaJINM3a; MPUMEHATh MPOU3BOAHYIO ISl HAXOXKACHWUS HAWIydLIEro
pelieHuss B INPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-D)KOHOMHYECKUX H

buznyecKuX 3a7adax; HaXOAUTh TUIOMAIU U O0BEMBI QPUTYp C MOMOIIBIO




HUHTCrpajia, NpUBOAWUTL HNPUMEPBI MATCMATHUYCCKOIO MOACIUPOBAHUA C

noMouibio AudQepeHuanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUSA,
KOMIO3UIUS (DYHKIMHA, JWHEHHas QYyHKUUSA, KBaapaTW4Has (QYHKIUS,
pauMoHanbHas (QYHKUMS, CTENEHHass (QYHKLUUS, TPUTOHOMETpUYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3zaTelbHas H
jgorapupmuueckass (QyHKLIHMH; yMEHUE CTPOUTh TIpapUKH H3YyYEHHBIX
¢yHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCMOJIb30BaTh Tpa(UKK U1 U3y4eHHs NPOLECCOB M 3aBHUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYrHX Y4eOHBIX NPEIMETOB W 3a/ady U3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMHU 3aBUCHUMOCTH MEXJ1Yy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (YHKIUH [UIS pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHMM, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JA0JIM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33/1a4d M3 00JacTH yNpaBiICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJISATh BBIPAXKEHUS, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3a7a4d, HCCIEIOBATH IIOIYYEHHOE PEHICHUE H
OLIEHUBATh IPaBIONOAOOHOCTh pPE3ylIbTAaTOB; YMEHHME MOJEINPOBAThH
peajbHblE CUTyallud Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4H, UCCIIEN0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJB30BAHMEM  ammapara  anreopsl,

UHTEPHPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJpllIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE W3BJIEKaTh, UHTEPIPETUPOBATH
uH(OpMaIIKIO, PEJCTaBICHHYIO B Ta0lMIax, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbI0O TabMWIl W  JAuWarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE J[laHHBble, B TOM YHCJIE€ C MPUMEHEHUEM TIpaduuecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpaUuecKu HCCIe10BaTh COBMECTHbIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHOM perpeccun

YMeHHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHor (V) CO6LITI/ISI; YMCHHEC BBIYUCIIATH




BEPOSTHOCTh C HCIIONB30BAaHUEM TpaUUecKX METOJO0B; IMPUMEHSThH
(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYTy IOIHOM
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHMBATh BEPOATHOCTH pPEAITbHBIX COOBITHH; YMEHHE ONEpUPOBaTh
NOHATUSAMH:  ClIydailHas BEJNIMYMHA, pAaCHpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCKOe OXXKUAAaHUE, TUCIEPCUsl W CTaHAApPTHOE OTKJIOHEHHE
ClyualiHOW  BeNWYMHBL, (YHKIUU  paclpeAeiieHus U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAIBHOTO PACIpE/IeICHH; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpeAeiICHUN IS pelIeHus 3a/1a4;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; YMEHHE TPUBOJUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEpPHPOBATH TMOHATUSMHU: COUYETAHHE, MEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIIO  TNEPeCTaHOBOK; OwHOM  HploTOHA; yMeHHE  NPUMEHSTh
KOMOWHATOPHBIE (aKTHl U PACCYKACHUS U PEIIeHUs 3a7ad; OLCHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHI; COCTAaBIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ybTaT

YMenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPENIMBAKOIIMECS NPSAMBIE, MAPATIIETbHOCTh U
MEPIECHIUKYISIPHOCTD TPSAMBIX U IIOCKOCTEM, Yrojl MEXAY IpsSMbIMH,
Yrojl MEXAYy TMpsIMOM H IUIOCKOCTBIO, Yrod MEXIy IUJIOCKOCTAMH,
pacCTOSsHUE OT TOYKM JIO IUIOCKOCTH, PACCTOSHUE MEXIAY MPSIMbIMU,
pacCTOsIHUE MEXAY IUIOCKOCTSIMU;, YMEHHE HCMOJIb30BATh MPU PEUICHUU
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mmepbl OOBEKTOB OKPYXKAIOIIETO MHPA; CTPOUTh MAaTEMAaTHUYECKHE
MOJENN C IOMOLIBIK0 TE€OMETPUYECKUX IIOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBarh MOHATHSAMH: IUIOUIaAb (QUIYpbI, 00BEM GUTYpHI,
MHOTOTPaHHMK, IPaBUJIbHBIH MHOTOTPAHHUK, CEYEHHE MHOIOTPaHHUKA,
KyO, mapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M TMOBEPXHOCTh
BpallleHHs, UMWIMHApP, KOHyc, map, cdepa, miomans chepsl, IIOmaib
MOBEPXHOCTU MUPaMHbl, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO  NapajUle/IenuIena, MNUPaMHUAbl, NPU3MBI, IWINHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M LMJIMHAPA,

napauiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IUIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHMTb CEYCHHE
MHOTOTPaHHHMKA, M300pa)kaTb MHOTOTPAHHUKH, (DUTYpHl M HOBEPXHOCTU
BpAICHNS, UX CEUCHHsI, B TOM YHUCIJIE C MOMOIIBIO JIEKTPOHHBIX CPE/ICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHupoBaTh OnpeaeNeHU U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WIIU
OlpoBepraTb MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo ¢GuUryp 1o
Pa3IMYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajulebHBIA MEPEHOC, CHMMETPHs Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHWe MoA00us, MoJ00HBIE (UTYpBI; yMeEHHe
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOE,
HCKYCCTBE, apXUTEKTYpe; UCIOIB30BATh T€OMETPUIECCKIE OTHOLICHUS TIPH
peUIeHUH 3ajady; HaXxOAUTh TI'€OMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOJ,
ionaab, 00bEM) NMpU PEUIeHUH 33a/1a4 U3 APYTUX y4eOHbIX MPEAMETOB U
U3 PEAIbHOM JKWU3HW, YMEHHUE BBIUYUCISATH TC€OMETPHUYECKUE BEIMYUHBI
(umHA, yroij, IUIOHIagb, OOBEM, IUIOMIAJb IHOBEPXHOCTH), HCIHOIb3YS
U3y4yeHHbIE (OPMYNIBI U METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, UWIMHJIpA, Miouiaab cdepsl; o0bEM Kyoda,
OpSMOYTOJBHOTO TMapajieNienunesia, MNUPaMUIbl, MPU3MBL, IMIHHIPA,

KOHYCa, I11apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp
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VYmenne OMNCpHUPOBATh MOHATUAMU: MPAMOYIOJIbHAsA CHUCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKCHHWE BEKTopa Mo 0a3ucy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHHUE, YIOJ MEXIy
BCKTOpaMHu; YMCHHUC HCIIOJb30BaTh BeKTOpHBIﬁ u KOOpI[HHaTHBIfI METO/

JJId pCHICHUA TCOMCTPHUYCCKUX 3a1a1 U 3aJia4 JpYTHUX y‘-IC6HBIX npeaAMETOB

YMeHne BRIOMpPATh MOAXOMSIIANA METOJT ISl PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAUUMOCTH MAaTEMAaTHKH B HM3YUYEHHWH NPUPOJIHBIX U OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMAaTUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€eMAaTHYECKOW HAYKH



IHEPEYEHDb 3JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Hucna u BIYUCICHUS
1.1 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel
1.2 Parmonanbueie unciaa. OOBIKHOBEHHBIC U IECSITUYHBIE TPOOU, TIPOLIEHTHI, OECKOHEUHBIE MTEPUOINIECKHIE APOOH
1.3 Apudmernaeckuii KOpeHb HATYpaJIbHOU cTeneHH. J{eHCcTBHs ¢ apuMETHYECKUMH KOPHSIMHU HATypaJIbHOW CTETIEHU
1.4 Crenens ¢ nenbM nokasareseM. CTeneHb ¢ paluoHaIbHBIM MT0Ka3aTeneM. CBONCTBA CTENEHU
1.5 CuHyc, KOCHHYC ¥ TaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apPKTAHI'€HC YHCIIOBOrO apryMeHTa
1.6 Jlorapudm uucna. Jlecaruynbie U HaTypajabHbIE JOrapu(MbI
17 JlelicTBuTenbHble yncia. ApupMmeTHyeckue omnepanuu ¢ JAeHCTBUTENbHBIMM uHciaamH. [IpuOiamkEHHbIE BBIYMCIEHUS, MpaBHIIa
' OKpYTJIEHUS, IPUKHUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHHUH
1.8 [IpeoGpa3zoBaHe BhIpaKEHUIT
1.9 KomrmnekcHeie yncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuveckne ypaBHEHUS
2.4 [TokazarenbHble U IorapupMUUYECKIE YPaBHEHUS

2.5 Lenbie u 1poOHO-paIIIOHAIbHBIE HEPABEHCTBA




2.6

HppaunoHanbHble HEPABEHCTBA

2.7 [TokazarenbHble U TIorapupMUUECKIe HEPaBEHCTBA

2.8 TpuronomeTpuueckre HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Martpuiia CUCTeMbI JIMHEHHBIX ypaBHEHUH. OnpeaenuTeNb MaTPUILIbI
3 OyHKIMH U TpaduKu

31 Oyukuus, crnocodbl 3amanHus ¢yHkuuu. ['paduk ynkuuu. B3aummuHo oOpatnble QyHkuuu. UETHBIE M HEYETHBIE (PYHKIIHH.
' [lepuonnueckue GyHKIUU

3.9 OO6nacte ompeneneHuss U MHOXKECTBO 3HadeHHWH QyHkumu. Hymm dynxmum. IIpomexyTKkn 3HAKOMOCTOSHCTBA. lIpoMexyTku
' MOHOTOHHOCTH (pyHKITH. MakcUMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonpiee n HanMeHblnee 3HaueHne (PYHKIIMK Ha ITPOMEXYTKE

3.3 CrenenHast GyHKIIUS ¢ HATypaJIbHBIM | IIEeTbIM TToKa3areneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpaduK KOpHS N-OW CTETICHH

3.4 Tpuronomerpryeckue GyHKIMH, UX CBOMCTBA U TpapUKu

3.5 [TokazarenbHas u norapudmuueckas GyHKINHU, X CBOMCTBA U IrpaduKH

3.6 Touxu pazpbiBa. AcumMnToThl rpadukoB ¢pyHkuuid. CBolicTBa (QYHKIMH, HEMPEPHIBHBIX HA OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIEJOBATEIbHOCTEH

3.8 Apudmernueckas u reomeTpuueckas nmporpeccuu. @opmysia ClI0KHBIX MPOLIEHTOB
4 Hauana maTremMaTiueckoro aHaimsa

4.1 [TpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (YHKIUN

42 [IpuMeHeHHe NPOU3BOJHOM K HCCIEIOBaHMIO (YHKIMH Ha MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxiaeHue HamOOnblIero u

HaAMMCHBIICTIO 3HAYCHU ST q)yHKIII/II/I Ha OTPE3KE




4.3

[lepBooOpasnas. Muarterpain

3) MHoskecTBa U JIOTUKA
51 MHoOkecTBO, onepaly HaJ MHOXKecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositHOCTB
6.3 KombOunHaropuka
7 [T'eomerpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpalICHUS
7.5 Koopannatsl u BEKTOpPBI




