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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPYEeMOE€  TpU  U3YYECHUU
OOy4YarOIIMMUCS TTOHSITUIHHBIX OCHOB T'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJa4, YMEHHUE BBIIBUTaTh U ONPOBEPraTb THUIOTE3bl HEMOCPEIACTBEHHO
WCIIOJNB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIOCOOHOCTEM O0O0ydYarommuxcsi Mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
crenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPoheCCHOHATBHOTO
oOpa30BaHuUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATHKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHre NPEACTABICHUS O TEOMETPUH KAK YaCTH MUPOBOM KYJIBTYpPbI U
dbopMHpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPY>KAIOIIUM MUPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BOKHEUIIINX MAaTEMaTUYECKUX MOJIENAX, IMO3BOJSIONIMX OINUCHIBATH M HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHEe  yYMEHHS ~ BJIAJeTh  OCHOBHBIMH  TOHSTHUSIMA O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIlBaThb TEOPEMbI U HAXOJHUTh
HECTaHJapTHHIE CIOCOOBI pEIICHUS 33/1a4;

dbopMHupoBaHE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOJACISIX U B peaIbHOM
MHpPE MHOTOTPAaHHUKM M TeJla BpPAUIECHUS, KOHCTPYHMPOBATH T'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTUYECKUX TEOpHuil, (OPMUPOBAHUE TMOHUMAHUS POJIA AKCHUOMATUKHA TIPU
MIPOBEJICHUHU PACCYKICHUN;

dbopMHupoBaHUE yMEHUS BIAJCTh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pElLIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH JIOKA3aTEJIbHBIE PACCYKJCHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,

nokymeP ORMEPCRAHE o/ nEPRIETABICHUST O  HEOOXOJUMOCTH  JOKa3aTelIbCTB  IPU
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000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronInxcsi, M03HABaTEIbHON aKTUBHOCTH, UCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHre (DYHKIIMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYalUSX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha yriayOJaEHHOM YpPOBHE OOydYeHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensiercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
TCOMETPUUCCKUMH TMOHATUSIMH ¥ HABBIKAMH TTOCJICIOBATEIBLHO U IMOCTYIATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKIIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3ys MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4SHHUIO TEOMETPUH HA YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus  Juis auddepeHuHanuiu O0OydeHHs,  [OCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TPOJOIIKEHUIO H3YyYEHUS MATEMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIO).

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO

roCYAAPCTBEHHOE BHO)KETHOE OBLLEOBPA30BATEJIbHOE 26.09.25 09:18 CepTudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEAHASA OBLLEOBPA3OBATEJIbHAS LLIKOJIA N2 618 (MSK)

MPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, KyueBa CeeTnaHa HukonaesHa,

OWNPEKTOP




COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapalIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapauieiIbHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NMPSIMON U IUIOCKOCTU: NEPIEHAUKYIISPHBIC NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH, 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
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXIpaHHbId U MHOTOI'PaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. 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! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUIeeNunes] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHas nUpamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei

uoxym?rﬂ&?nﬂ&ﬁ?n?%poﬁ%ﬁ%ﬁl E) . 1lpaBAJIbHBIC MHOTOI'DAHHHUKM: IIpABHUJIbHASA IIpHU3Ma H
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npaBWibHAs NUpamMuAa, MPAaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOLIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTH MPSIMOMl IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
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. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NpPOU3BEIECHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM NpU3MBbI, HWIMHAPA, MUpaMHUIbl U KoHyca. OO0bEM mapa U 1MapoBOTO
CerMEHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c

HokyMENROS KOG ThiQro KAGRRIE JIapa U cdepbl MIOCKOCThIO. [loHsATHE MHOrorpaHHuKa,
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OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMmoreTvs. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXeHUA. [IpsMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs] B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaluiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUSA DPA3IUYHBIX CTPYKTYp, SIBJICHHIA,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUNCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JAPYrUX HayKaxX, TEXHOJIOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHONW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
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caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a/1a4 MaTeMaTUHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-DPKOHOMUYECKHUX ITPOIIECCOB HA COCTOSTHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0OIJieM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpeICTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTUYECKHX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKALIUH,
OCHOBaHUS /J1s1 0000IIEHHS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMylIupoBaTh U  MOPEOOpPA3OBBIBATh  CYXKICHHUS:
YTBEPAMUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apPIYMEHTALNIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba30Bh aTeJIbCKH HCTBHA:
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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
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUIUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MH(POPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSMU U
HesiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1ayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

JOKYMEHT noani A%%?KQREH ﬁ%%ﬁ%ygl :
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COCTaBJISITh IJIaH, aITOPUTM PELICHUS 3a/1ayH, BHIOMPATh CIIOCOO peLIeHHs ¢
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th  HABBIKAMU  IIO3HABATEIbHOM  pediekcuH Kak  OCO3HaHMs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, NAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboOT, JOroBapuBaThCs, OOCYXAaThb INPOLECC U pe3yabTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKIACHUM;

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

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

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMU, CBS3aHHBIMH C yIJIaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
MUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

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

e BBIMNOJIHSTH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA MJIOCKOCTh, BBIMOIHATH MU300pakeHUsT QPUTyp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (Tpu3Ma,
nupamua), F€OMETPUUYECKUX TEJ ¢ TPUMEHEHuEM GopMy;

e CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B POCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTCUININE TMPOTPAMMHBIE CPEACTBA U  DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (Qurypax, MpeACTaBICHHYI0 Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYyYCHHBIC 3HAHUS HA TPAKTUKE: CpPaBHUBATh U
aHAJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh U3Y4YCHHBIC MOHSATUS B
mpoiiecce  IMOMCKAa  pelieHUsT MaTeMaTU4ecKu  CPOopMyIUpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C HCIOJb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTaBHOM 4acTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:
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e CBOOOJHO OMEPUPOBATH TOHITHSIMH, CBSI3AHHBIMH C IUJIMHAPUYECKOH,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

e OIEPUPOBATH MOHATHUIMU, CBSI3aHHBIMU C TEJIAMU BPALICHUSA: HWIUHIPOM,
KOHYCOM, c(hepoii u mapom;

e pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W Mmap) u
OOBSCHATH CIIOCOOBI TIOJTYUICHHSI TEJT BPAIICHUS;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE C(Pephl U MIIOCKOCTH;

e BBIUKCIIITh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJI BPAILCHMUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATHUSIMU, CBSI3AHHBIMU C KOMOWHAIIUSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

e BBIUYMCIISITH COOTHOIICHUSI MEXY IUIOMIAIIMU TOBEPXHOCTEN U 00BEMaMHU
ITOTO0OHBIX TEN;

e mu300pakaThb HU3y4yaeMble (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

e WU3BJICKATh, HMHTEPHPETUPOBATH MU NPeoOpa3oBbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

e CBOOOJHO OMEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

e BBIMNOJIHITH ONEPAIIMU HAJ] BEKTOPAMU;

e 3aJ]aBaTh IJIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CUCTEME KOOPAUHAT;

e pellaTh FT€OMETPUYECKHE 33JaYM HA BBIYMCICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;

e CBOOOJIHO OMEPUPOBATH TMOHSITUSMH, CBSI3AHHBIMU C JIBUKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

e BBINIOJHATh W300PAKEHUS MHOTOTPAHHUKOB W TEJI BpAIEHUS TPHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;

e CTPOUTH CEUYEHHUS MHOTOIPAHHUKOB U TEJ BpAIlCHUs: CEUCHUS HUJIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;

e HCIOJIb30BaTh METOJIbl TOCTPOEHUS CEUYEHUW: METOJ| CJIEJIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEHN MIIIOCKOCTH;
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e JIOKa3bIBaThb F€OMETPUUYECKHUE YTBEPKACHHUS;

e TMPHUMEHATh TNEOMETPUYECKHE (AKThl IJS PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, NPEANOJIararllinX HECKOJIBKO IIaroB pELICHUsS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

e peumarh 3adaud Ha JOKa3aTEIbCTBO MATEMAaTUYECKUX OTHOIIEHUH U
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

e TMPUMEHATH MPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e TMPUMEHATH MOJYYECHHbIE 3HAHWS HA  IPAKTHUKE:  CpPaBHUBATb,
aHaJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluH, IPUMEHATh U3YUEHHbIC
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTu4ecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYIAPHOCTD MPSAMBIX U 25
IJIOCKOCTEHN B IPOCTPAHCTBE
VYTIIBl ¥ paccTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakruseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaUTHYECKas TEOMETPUS 15 1
) [ToBTOpeHME, 0606HI€HIfC " 15 |
CHUCTEMaTHU3aIlis 3HAHUM
3 O06bEéM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBmxeHus 5 1
7 [ToBTOpEHwUe, 0606meHI/vIe " 17 )
CUCTEMaTH3aIl1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JJIeKTPOHHbIE
Hara undgpoBbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUS Ha
PHUCYHKE IJIOCKOCTH, apaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NnepeceKaromumecs mIoCKOoCTH,
IepeceKaromumecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

IlousTuhs: MEPECCKArOIMECH IIIOCKOCTH,

nepeceKkarommecs npsaMas U rjiI0OCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE

1
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CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TIOCKOCTEH

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300pakeHue CeYCHNI MUPaMKIbl, KyOa
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. N3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CEYCHHUT Pa3HBIMHU IIBETAMU

14

Meton cienoB uisl IOCTPOEHUS CEUEHU I

1
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15

Meton ciie10B ISl IOCTPOEHUS CEUEHU M.

CaoiicTBa nepeceyeHuid NPsMbIX U
IIJIOCKOCTEN

16

Meton ciie1oB U1l IOCTPOEHUS CEUEHUM.

CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamuie, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3aIl1iCh HIaroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IAroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3mnanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

KonrtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [Tonodue
TPEYroJbHUKOB

23

IToBrOpenue mianumerpun: Teopema

1
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Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTekax. McTopus pa3BuTus
IJITAHUMETPUHU U CTEPEOMETPHH

24

B3anMHOe pacnonokeHue npsmbIx B
npocrpancTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsMbix. [lapanienbHble psMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM MPSMOM, TPOXOSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIllel Ha TaHHOU
npsimoi. JlemMMa o nepeceueHun
MapaJUIeIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapannenbHOCTh TpeX MpsMBIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

[TapannenpsHOE POEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoekTupoBanus. MI300paskeHne pasHbIX
¢buryp B napauienbHON IPOeKINUN

28

29

[enTpanbsHas npoekuus. YToui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y IPSIMBIMU

3azauu Ha JOKa3aTeNbCTBO U
UCCIIEIOBaHKE, CBA3aHHBIE C
pacIoyioKeHUEM MPSIMBIX B IPOCTPAHCTBE

30

ITonsATHA: MapauIeIBHOCTD NPSIMOM U

MIJIOCKOCTH B IPOCTPAHCTBE

L R RE AR 104nMCAH SMEKTPOHHOI NOATMCHIO
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[apaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IJI0CKOCTH

31

FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BBIYMCICHHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapalyiICJIbHOCTBIO IMPAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBC

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapayIeIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

33

34

35

36

37

[TapannensHbie maockoctu. [IpusHaku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

Teopema o mapaienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIEN
4yepe3 TOUKY, He MPUHAJIEKALLYIO TaHHOU
IJIOCKOCTH U CIEACTBUS U3 HEE

CBoiicTBa napamieNbHbIX TNIOCKOCTEN: O
[apaJIENBHOCTH MPSAMBIX [IEPECEUCHUS
IIpY [IEPECEUCHUU JBYX MapalIeIbHBIX
IUIOCKOCTEMN TPEThEU

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajljIeNIbHBIX IPIMBIX,
3aKJIIOYEHHBIX MEXKY NapajuleIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU TIPSIMOI C
JBYMS ITapaJUIEIbHBIMU IUIOCKOCTAMU

[ToBTopenue: Teopema I[udaropa na
MIJIOCKOCTH
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38

[ToBTOpEHME: TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

39

40

41

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunena

[TapannensHas MPOEKIUs, TPUMEHEHNE
JUTSI TIOCTPOCHUS CEYCHHH Ky0a 1
napajenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

Breraucnenue aiuH OTPEC3KOB B KY6G n
IpAMOYT'OJIbHOM IIapaJUICJICTIMIICIC

42

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH

43

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSMOH U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
4yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHANKYISIPHON K MNIOCKOCTH

45

46

IInockoctu u MNEPNCHAUKYIAPHBIC UM
IMpsAMBIC B MHOT'OI'paHHUKaX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

47

[lepnienuKynsgp U HAKJIOHHAS.
[TocTpoenue neprneHauKyspa U3 TOYKU Ha
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IPSAMYIO

[lepienuKynsAp U HAKIOHHAS.

48 [TocTpoenue neprneHauKyspa U3 TOYKU Ha 1
IPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax |
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX nepHeHANKYIIApax |
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS |
PSIMBIMU
ITouck nepneHauKyISApHBIX MPSAMBIX C

52 MIOMOILbIO NEPHEHAUKYIISIPHBIX 1
IIJIOCKOCTEMN

53 OpToroHajibHOE MMPOCKTUPOBAHUE 1
[Toctpoenue ceuenunii Kyoa, MpU3MBlI,

54 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO 1
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyoa, Npu3Msl,

55 [IPaBUIILHON ITUPAMUJBI C TIOMOIIBIO 1
OPTOTOHAJIBLHON MPOEKIINHU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEIIBHO IUIOCKOCTH. [Inockoctu 1
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU U |
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér 1
PacCTOSHUM OT TOYKH JIO IIIOCKOCTH

59 IIpaBuibHBIC MHOTOTPaHHUKH, Pacaér — |

£ 0 re) ra¥al Ch
HOKY MR T o4 viCAT HEK T ronnovi ogrviCoro

rTOCYAAPCTBEHHOE BIO)KETHOE Ob BPA30BATEJIbHOE
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paCCTOHHI/Iﬁ OT TOYKH JO IINIOCKOCTH

60

61

CriocoObl OMYCTUTH MEePIEHANKYISPDI:
CUMMETPHUS, CABUT TOUYKHU IO
MapajuIeIbHON IIPSIMOU

CaBur 1o HenapauieIbHOW MpsiMOH,
M3MEHEHUE PACCTOSIHUM

62

KonTponbnas padora "B3aumnoe
PacroJI0KEHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

63

[ToBTOpEHME: Yyroy Mexay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

65

66

[ToBTOpEeHueE: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCIICHUA

yriia MExKAy NpsAMbIMHA B MHOT'OT'PAHHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

67

68

69

[Tepnenaukynspasle miockocTH. CBONCTBA
B3aMMHO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHmKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
MEepEeCeUCHMs IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEN MIIOCKOCTH

[IpsiMoyToNbHBIN Mapajuienenunesn; Kyo;
U3MEPEHUs, CBOMCTBA IPAMOYTOIBHOIO

1
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napajijiejacnuicaa

70

71

Teopema o nuaroHasn NpsSMOYrojabHOTO
napajuleJIenuIe a U CIEICTBUE U3 HEE
CrepeoMeTpuuecKre U NpUKIIaIHbIe
3aJ1a4uM, CBA3aHHbBIC CO B3AUMHbBIM
PaCMoJI0KEHUEM MPSMBIX U TUIOCKOCTH

72

[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,
napasJiesIbHble INIOCKOCTH B CTaHAapPTHBIX
MHOTI'OI'paHHHMKaxX

73

[Tapa napasienbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOIUMUCS MPSIMBIMU B
MPOCTBIX CUTYAIUSAX

74

75

76

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

Beluncrnenne paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIISIPHON TUNIOCKOCTH

TpéxrpaHHblid yroy, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIjia

77

DneMeHThI ChePUIEeCKON TeOMETPHH:
reoJIe3M4eCcKue JIMHUN Ha 3eMIie

78

79

Kontponbras padota "Yrib1 u
paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIeMEHTHI"

1

[VPEKTOP

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHON MOANMUCHIO

FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXOAEHWE CPEAHAS OBLLLEOBPASOBATEJIbHAS LLKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, Kyuesa CeetnaHa HukonaesHa,
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IInpamupa. Buael nupamun. [IpaBunpHas

80 1
nupamua

21 [Ipusma. IIpssmast u HaAKJIOHHAS IPU3MBIL. 1
IIpaBunbHas npusma

%) [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

23 Brinyxkiible MHOrOrpanHuku. Teopema |
Diinepa
Boinyxiible MHOTOrpanHuku. Teopema

84 Oiinepa. [lpaBunpHbIe U NOMYNIpaBUIbHBIE 1
MHOT'OTPaHHUKH

85 KontposbHas padota "MHororpaHHuku" 1

26 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HocTh BEKTOpPOB 1

89 [TpaBuno mapamnenenumnena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Pasnoxxenue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIeKAIIUX B OJHOMN 1
MJI0CKOCTH

92 CkansipHoe Mpou3BeJICHUE 1

93 Brruncnenue yria Mex;1y BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimme 3aga4u ¢ BEKTOpaMu 1

[IVIPEKTOP

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHON MOANMUCHIO

FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXOAEHWE CPEAHAS OBLLLEOBPASOBATEJIbHAS LLKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, Kyuesa CeetnaHa HukonaesHa,
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97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o001eHre u cucTeMaTr3aIis 3HaHUI 1
99 O06o01IeHre U CHCTeMaTU3alus 3HAHUN 1
100 HToroBast KOHTpOJIbHAs paboTa 1 1
101 Hrorosas koHTpobHas paboTa 1 1
102 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOT'PAMME

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHON MOANMUCHIO

FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXAEHWUE CPEQHASA OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 618
NMPMMOPCKOIO PAMNOHA CAHKT-MNETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,
[VPEKTOP
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI
pecypchl
| [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue temsl "CkansgpHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria |
MEX/1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXOJAIIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, |
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
g JInneliHble HEPABEHCTBA, JINHEWUHOE |
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METOJIbI pacuéra yria 1
MEXy NMPSMBIMUA B MHOT'OTPaHHUKAX
1 AHanmuTUYeCKHe METObI pacuéra yria |
MEXy INIOCKOCTSIMA B MHOTOTpaHHUKAX
12

dopMmy1a pacCTOSHUS OT TOUKH B0 -

| '%J'IFKTPOIl-iHOIZ noanucbo

[VPEKTOP

FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXOAEHWE CPEAHAS OBLLLEOBPASOBATEJIbHAS LLKOJIA N2 618 (MSK)
NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, Kyuesa CeetnaHa HukonaesHa,
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IIJIOCKOCTH B KOOpAWHATaX

13

14

Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B KyOe

Haxoxnenue paccTosiHUi OT TOUKHU J10
IJIOCKOCTH B TIPABUJIBHOM IMUPAMHUJIC

15

KonrponsHas pabora "AHanutuueckas
reomeTpus”

16

17

Ceuenus MHOI'OI'PaHHHUKOB: CTaHAAPTHLIC
MHOTI'OrpaHHUKHA

Ceuenus MHOI'OI'PaHHUKOB: MCTO/J CJICOAOB 1

18

19

20

CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE
IIJIOCKOCTH, TIEPECEYEHUs MPSAMBIX U 1
IIJIOCKOCTEN

HapaJ'IJ'IeJ'ILHLIe MMpsAMBIC U TINIOCKOCTH:
nmapaJiyiICJIbHBIC CCUHCHUA

[TapannenpHbIe IPSMBIE U IUNIOCKOCTH:
pacy€T OTHOLIEHU

21

[TapannensHbIE IPSMBIE U TNIOCKOCTH:
YIJIBI MEXKTY CKPEIIMBAFOIIUMHUCS 1
MNPSAMBIMHA

22

23

IlepnieHIuKynsApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEePIEeHANKYISIPHBIX MNIOCKOCTEN U
IpsAMBIX, CUMMETPHUH MHOT'OT'PAaHHUKOB
IlepnieHiuKynsApHBIE IPSIMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX 1
HEepIeHANKYIIsIpax

24

[lepnenquKynsipHbIE IPSAMEIE U 1

NOKVMEHT RO AMACAH SEKTPOHHOL ra¥al Ch
HORKY MR T o4 viCATT 5EK T onnovi ogrviCoro

FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXAEHWUE CPEQHASA OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 618
NMPMMOPCKOIO PAMNOHA CAHKT-MNETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,
[VPEKTOP
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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
TIomaael, COoOpakeHHs O00MS
[ToBTOpEHHE: TIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJTOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenumnena

32

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

33

CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C

00BEMOM MPSMOYTOJILHOTO
napaJulesenumnesaa

34

[Ipuknagueie 3a1a4n, CBA3aHHBIE C

1

[VPEKTOP

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHON MOANMUCHIO

FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXOAEHWE CPEAHAS OBLLLEOBPASOBATEJIbHAS LLKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, Kyuesa CeetnaHa HukonaesHa,
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BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO
napajuiesienunea

35

36

O0BEM npsAMOi TPU3MBI 1

CrepeoMeTpuyecKre 3aJauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOM MPU3MBbI

37

[MpukiagHbie 3a1a49u, CBSI3aHHBIC C
00BEMOM TIPSIMOH PU3MBI

38

39

40

Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uarerpana. Oobpém 1
HAaKJIOHHOH IPU3MBbI

Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO
onpeaenéHHoro uurerpaina. O0béM 1
MTUPAMHU/IBI

®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

41

42

43

®dopmyna 00bEMa mupamMuabl. OTHOIICHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
CrepeoMeTpHUECKUE 3a]]a4H, CBA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
CrepeoMeTpHuyecKre 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMUIbI

44

45

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM 1
MIPU3MBI

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

46

[Tpumenenne o0bEMOB. Brruncienue

N4

AOKYMEHT 1O CAM SAFKTP - noanuc

pacCTodHuA N0 IMIIOCKOCTU

A OHHO! n (NTa)
HORKY MR T o4 viCATT 5EK T onnovi ogrviCoro

FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXAEHWUE CPEQHASA OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 618
NMPMMOPCKOIO PAMNOHA CAHKT-MNETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,
[VPEKTOP
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47 KonTponbras padbota "O0béM 1 1
MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON 1
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBoul UIUHID. 1
[Tnomaap MOBEPXHOCTH HUIUHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroiue 1
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TIOCKOCTHIO, 1
rapajuieIbHOM TIOCKOCTH OCHOBaHUS

57 Yceuénnslil konyc. M300paxenue 1
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U |
MIOJIHOW MTOBEPXHOCTU KOHYCa

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

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE, 1
MMOCTPOCHUEM CEUEHUH IUINHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BEIYHCIICHHE, 1
MMOCTPOECHUEM CEYEHU HMUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C |
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C 1
LHMIHHIPOM

59 Cdepa u map PV S

AOKYMEHT 1O

A OHHOL ra¥al Ch
HORKY MR T o4 viCATT 5EK T onnovi ogrviCoro

FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXAEHWUE CPEQHASA OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 618
NMPMMOPCKOIO PAMNOHA CAHKT-MNETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,
[VPEKTOP
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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. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

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

65

CrepeomeTpuueckue 3aau Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

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

68

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

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"

1

[VPEKTOP

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHON MOANMUCHIO

FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXOAEHWE CPEAHAS OBLLLEOBPASOBATEJIbHAS LLKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, Kyuesa CeetnaHa HukonaesHa,
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71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00béMe
MPSMOTO HUJIMHAPA

Brruncnenne 06bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
KOHYyca

IImowmany OOKOBOU U OJIHOU
MMOBEPXHOCTU KOHYCa

75

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

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBbEMBI U
TIJTOIAIM TTIOBEpXHOCTEN 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 "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeoMeTpHUueCcKre 3a7]a9u, CBSI3aHHEIC C

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHON MOANMUCHIO
FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE

YYPEXXOAEHWE CPEAHAS OBLLLEOBPASOBATEJIbHAS LLKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, Kyuesa CeetnaHa HukonaesHa,

[VPEKTOP
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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 IBMKEHUI

Bupl nBuxkeHnil: napauienbHbII
MePEHOC, IIEHTPaIbHas CHMMETPHSI,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpSAMOit

83

[IpeobpaszoBanus momoowus. [Ipsmas u
cdepa Diinepa

84

85

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocrpaHcrae”

86

O6o6matonee nopropenue 11 nonsruii u
MeTo0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"TTapannenbHOCTh TPSMBIX U IUIOCKOCTEH
B ITpocTpaHcTBE"

87

O6o6mmatomee nopropenue 11 nonsaruii u
MeTOoJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"BexTopsl B mpocTpaHcTee”

88

O6o0maromiee moBTopeHue 11 MoHITHI 1
MeTOJI0B Kypca reomerpun 1011

[VPEKTOP

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHON MOANMUCHIO

FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXOAEHWE CPEAHAS OBLLLEOBPASOBATEJIbHAS LLKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, Kyuesa CeetnaHa HukonaesHa,
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KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsbl B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUl U
MeTOoJ10B Kypca reomerpun 10—-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"[Tmomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Ob6o06maromiee noropeHue 11 noHATH 1
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas KOHTpoNIbHAs paboTa

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpeHue, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUH

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

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHON MOANMUCHIO
FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE

YYPEXXOAEHWE CPEAHAS OBLLLEOBPASOBATEJIbHAS LLKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, Kyuesa CeetnaHa HukonaesHa,

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

97

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
08 HayKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U

KOMIIBOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAK
99 HAyKU U €€ POJIb B pa3BUTUHU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMIIBXOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPHUM KaK
100 HAyYKH U €€ pOoJIb B pa3BUTUHU

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

Hcropus pasBUTHS CTEPEOMETPUH KAK
101 HAyYKH U €€ pOoJIb B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

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

KOMIIBIOTCPHBIX TEXHOJOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01mero o0pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IPAMas, INIOCKOCTb
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IPU PELIECHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTb MNOHATHAMM: MApaJUICIIBHOCT U MEPHEHAMKYIAPHOCTH
) IPSIMBIX U IIJIOCKOCTEN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJsl, TpaHU JABYI'PAaHHOIO YIJa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTb NOHATHAMU: MHOTOIPDAHHUK, BBINYKJIBIA W HEBBITYKJIBII
’ MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK
77 PacniosHaBaTh OCHOBHBIE BHIbl MHOIOIPAaHHUKOB (IIMpamMuzaa, IpHU3Ma,
’ PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate ~ MHOTOIpaHHUKHM,  BbIOMpass ~ OCHOBaHHA  JJIs
7.8 KJIacCU(UKaUHU (BBITYKJIbI€ U HEBBIMYKJIbIE MHOIOTPAHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE PU3MBI, TapajlieIenueabl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIBI IOCTPOSHUS! CEUEHUI MHOTOIPAaHHUKOB, HUCIOJIB3YS
' METOJI CIIe/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJI€/IOB, BBIIOJHATh
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXKJAECHHWE T'€OMETPUUYECKUX BEIUYMH MO oOpasuam
WIM alrOpUTMaM, MPHUMEHsSI HW3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTHYECKUX 3a4a4 Ha  BBIYHUCIICHUE
paccTosHUN MEXIy JABYMsS TOYKAMHU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMU
Pemate 3a7aun Ha HaXOXKIACHHWE T'€OMETPHUECKUX BEIUYMH MO 0Opasnam
713 WIM aIrOpUTMaM, IPUMEHsS W3BECTHBIC AHAIMTHYECKHE METOIbl IIpU
' pEIIECHNN CTaHAAPTHBIX MAaTEMATHYECKUX 3aJad Ha BBIYHMCICHHUE YIJIOB
OKYMErT FOEFHEA ____MCKIy CKPCHINBAOIIAMACS NPSIMBIMA, MEXIy TNPSIMOA W INTOCKOCTHIO,
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MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruucnate 00bEMBI M IUIOINAAN TOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma,
7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMyJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOIPaHHHUKOB

715 OnepupoBaTb NOHATUAMHU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
' IJIOCKOCTh CHUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBI

W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh WH(POPMAIHUIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUYecKuX (GUrypax, TMpeAcTaBICHHYI0 Ha
YepTekax U pUCYHKAX

[TpumensTh reoMeTpudeckue (akKThl Ui PEUICHHS CTEPEOMETPUUYECKHX
7.17 3a/1a4, MPEAIOJIaraloliX HECKOJIBKO INAaroB pEIICHUsS, €CIU YCIOBUSA
MIPUMCHCHHUS 3aJIaHbI B IBHOU (hopMe

718 [IpumensTh mpocTeilliie MpOrpaMMHBIE CPEACTBA UM AJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CHCTEMBI IIPH PEIICHUU CTEPEOMETPUUECKUX 3a1a4

719 HpI/IBO,Z[I/ITB IMPpUMCPbI MATCMATHYCCKUX SaKOHOMCpHOCTeﬁ B IIpUPOAC H
’ JKHU3HH, paClIO3HABATDH IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

[IprMeHATh MOJIyYEHHBIE 3HAHWS HA NPAKTHKE: AHAIU3UPOBATH PEATbHBIE
CUTYyallUH ¥ TPUMEHSITh U3YUYEHHBIC MMOHATHUS B MPOLECCE MOUCKA PELICHUS
MaTeMaTHYeCKH CPOPMYIUPOBAHHON MPOOJIEMBI, MOJCIIUPOBATh peaTbHBIC

7.20 CUTyallUM Ha S3bIKE T'€OMETPHUM, HCCIEAOBATH IOCTPOCHHBIE MOJEIHU C
MCIIONIb30BaHUEM T€OMETPUUYECKUX TOHATUN U TeopeM, ammapara aiareopsl,
pemars  MPAaKTUYECKUE  3aJaud,  CBS3aHHBIE C  HAXOXKJICHUEM
FEOMETPUUYECKUX BEITUYUH

11 KITACC

Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHUS OCHOBHOM

NMpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 0o1ero o0pa3oBaHust

pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHAMM: IMJIUHIPUYECKass MOBEPXHOCTh, 0Opa3yrolye

6.1 LWIMHJIPUYECKON MOBEPXHOCTH, LWIMHIP, KOHHUYECKas IOBEPXHOCTb,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh

6.2 Pacnio3naBath Tena BpaieHus (LUINHApP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBats B3auMHOE pacHoOkKeHHEe Cephl U TUIOCKOCTH

OHGpHpOBaTI) IIOHATUAMU. IHapOBOﬁ CETMCHT, OCHOBAHUEC CEIMEHTA, BHICOTA
6.5 CErMEHTa, IIAPOBOM CJIOM, OCHOBAHHWE IIApOBOTO CJIOS, BHICOTA IIApPOBOTO
CJI051, IIIAPOBOM CEKTOP

A A RLTUTJ{‘ T9TE nﬁ’LBT\JLI iy s 1O T4 rrnupnvunr‘"r‘pf/’r TeT RDODATHIEH S

00 DU CIEITD 0O0BbCMbI H—HAOHAAH—HOBCPXHOCTCH FCH BPpaHCHIEE
AOKYMEHT MOAMUCAH 3TEKTPOHHOU MOAMNCHIO
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TreOMETPHUYECKUX TeJl C MPUMEHEHUEM (HopMyI

OnepupoBaTh MOHATHSAMH: MHOTOIPAaHHUK, BIHMCAHHBIH B chepy u

6.7 ONHKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAHHHUK WIIH TEIO
BpaLICHUS
6.8 BBIUuCIATE COOTHOLIECHHUS MEX/Y IUIOIIAJIMK [TOBEPXHOCTEH U 00bEMaMU
' MOJOOHBIX TEI
6.9 N300paxkaTh u3y4aemble (GUIypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
' 4epTEKHBIX HHCTPYMEHTOB
BbIMonHATE  (BBIHOCHBIE) TUIOCKHE YEpPTEKHW U3 PHCYHKOB IPOCTBIX
6.10 00BEMHBIX (UTYp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpALICHUS
W3BnekaTb, HUHTEPHPETHPOBATH M IpeoOpa3oBbIBaTh HMH(MOpMALUIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTAaBICHHYIO Ha

4epTekKax U pUCYHKAX
[TpumensTs reomerpuyeckue (GakThl I PELICHUS CTEPEOMETPUUYECKUX

6.12 3aja4, MPEIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BreinonHaTs HeﬁCTBHﬂ CIIOXKCHHUS BCKTOPOB, BbIUYMTAHUSA BCKTOPOB H

6.14 YMHOXXCHHSI BEKTOpa Ha YHCIO, OOBICHATh, KaKUMH CBOMCTBAMHU OHHU
o0razaroT
6.15 [IpuMeHATh MpaBUIIO NapaIeNICNUIeIa IPU CI0KEHUN BEKTOPOB

OHGpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl

6.16 MEXY BEKTOPaMHU, CKAIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIIJITAHAPHBIE BEKTOPHI
HaxonuTe cymMMy BEKTOPOB M MPOM3BEICHHE BEKTOpa Ha YHCIO, YIOJ
6.17 MEXIY BEKTOpaMH, CKAIAPHOE IMPOU3BEIAECHHUE, PACKIaIbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT
6.19 Pemate mpocrteiiime reoMeTpuyecKre 3ajladd Ha NMPUMEHEHHE BEKTOPHO-
) KOOPAWHATHOI'O METOa
Pemarr 3amaum HA [JOKa3aTENbCTBO MAaTEMaTHYECKHMX OTHOIIECHHWH W
6.20 HaXO0XXJICHWE TEOMETPHUYECKUX BEIWYUH IO 00pa3laM W aJrOPUTMaM,
’ MIPUMEHSIA HN3BECTHEIC METOJIbI npu pemeHuu CTaHIApPTHBIX
MaTE€MAaTUYECKHUX 3a7a4d
6.21 [IpuMensATh mpocTeHIME NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
’ KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a]1a4
6.22 [IpuBoHUTE HpHUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M
' JKU3HHU, PACIIO3HABATh IIPOSIBIIEHUE 3aKOHOB '€OMETPUU B MUCKYCCTBE
6.23 [IpyMeHaTh NONYYEHHBIE 3HAHUS HA TPAKTUKE: aHATU3UPOBATH pealbHbIC
JIOKYMEHT MOAMNUCAH 3NEKTPOHHON MO/MMChIO
rOCYAPCTBEHHOE BHODKETHOE OBLLEOEPA3OBATE/IbHOE 26.09.2509:18  CepTucmkat 62623732F1CACF796C68B1C0424F4F5A
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CUTYyallMU ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cPOopMyITUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIK€ TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, ammapara aareOpsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHUEM

TCOMECTPHUICCKUX BCINYNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KITACC

K IIpoBepsieMblii 31eMeHT cOAepPKAHUA
ox

7 ['eomeTpus

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

B3aumHO€e pacnoio;keHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAOLIUECS, TIapalIeIbHbIC
W CKpemuBarouecs npsMbsle. [lapamienbHOCTP INpsSMBIX W INIOCKOCTEM B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
7, | TPAMEX, MapaLIenEHOCTS IpAMOM M IUIOCKOCTH. YTIBIC COHAIPaBICHHBIMU
' CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamnenbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBa HNapajUleNbHBIX IulockocTeil. IIpocreitmne
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenuner,

IMOCTPOCHUC CceueHH I

[lepneHauKyISIpHOCTh MNPSAMOMl M IJIOCKOCTU: NEPIEHIUKYJISpPHbIE IMpsIMble B
IIPOCTPAHCTBE, NMPsIMBIE MapajuIeibHbIE U MEPIEHANKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIAPHOCTU NPSAMOM U IJIOCKOCTH, TEOPEMA O NPSMOM NEPHEHAUKYIIPHON
73 IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXKIY MPSMOM U IUIOCKOCTBIO, JBYTPAHHBIN
' yroJl, IMHENHBIA yroja AByrpaHHoro yria. [lepneHaukyssap ¥ HakJIOHHbBIE: paCCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOMN J10 MJIOCKOCTH, MPOEKLIUs GUTYyphl Ha
IUIOCKOCTh. [lepneHIuKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPHEeHIUKYISIPHOCTH ABYX

mIockocTel. Teopema 0 TpEX NMepneHIUKYISIPax

IlonsiTME MHOIOrpaHHMKAa, OCHOBHBIE OJJIEMEHTbl MHOTOIDAHHMKA, BBIIYKIBIE U
HEBBIIIYKJIbIE MHOIOI'PDAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yroiabHas
npu3sMa, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAS TOBEPXHOCTh pu3Mel. [lapamienenumnen, NpsMOyroibHbIA Napajienenunes u
ero cporcrBa. [Impammna: n-yrospHas NUpaMHaa, TPAaHHM M OCHOBAaHWE ITHPAMHU/IBI,
7.4 | OokoBas M MOJIHAS MOBEPXHOCTh NMUPAMU[bI, NMpPaBUJIbHAS U yCEUYE€HHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYroyibHAs MUpaMHJIa U MPaBMWIIBHBIA TeTpasap, kyO. [IpeacraBinenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’lAp, MAOoAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
7.5 OJIEMEHTHI CUMMCTpPUHU B nupaMmujaax, napaejicnmIic1ax, MMpaBUJIbHBIX
MHOTI'OIrpaHHUKax

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans

OOKOBOU NOBEPXHOCTU U OOJHOU MOBEPXHOCTU rrpqmm‘/'r OPU3MBI, IIOATE OCHOBAHUH,

7.6

AOKYMEHT MOAMUCAH 3/IEKTPOHHOU MOAMNCHIO
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TeopemMa 0 OOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1no1mans 00KoBOI MOBEPXHOCTH U
IIOBEPXHOCTU IPABUJIBHON NMHUpaMHUBI, TEOpeMa O IUIOLIAJN YCEUYEHHOM IUPAMMIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[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
pacnosnoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Mmiomaab

cepsl

6.4

6.5

6.6

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

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0BbEM UINMHIPA, 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

Ceuenust mwinHApa (MapajuiebHO M TEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXO/AIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B npocTpaHcTBE. CII0OKEHME U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTtemMa KOOpAMHAT B HpocTpaHcTBe. KoopauwHatel BekTOpa.
IIpocreiimme 3agaun B KOOpAMHATax. YTroia Mexay Bektopamu. CkalspHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIEHUE YITIOB MEXKIAY MPSIMBIMA U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenue Merogamm J0Ka3aTenbCcTB, aNrOpUTMAaMM pELIEHHs 3ajad;
yMeHue (GOpMyIHpOBATH W ONEPHUPOBATH MOHATHAMH: ONpEACTICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3aj1a4, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUW; YMEHHE  OIEepUpPOBATh
HOHATUSMHM: MHOXECTBO, IMOJAMHOXXECTBO, OMNEpald HaJ] MHOXECTBaMU;
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YyHClle U3 JIPYIUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUAMHU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHATHUSAMU: HATypallbHOE YHCIIO, IEN0€ YHUCIIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAJbHOW CTETICHH, CTETICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTEeNeM,
norapudM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAalMOHAIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBAa HATypPaIbHBIX, IETbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKHU JETUMOCTH, HAMMEHBITUN OOTIIHiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pEeIICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3UIIUOHHBIMH CHUCTEMaMHU
CUMCIICHUS; YMEHUE BBITIONHAThH BBHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPDOKEHHUN CO CTENEHSIMU W Jiorapudmamu, mnpeoOpazoBaHus IpPOOHO-
palMOHAIBHBIX  BBIPDAXKECHWM; yMEHHE  OIEpUPOBATh  IOHATUSMU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast
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nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM 4YHCIE C IOMOILBIO
PEeKyppeHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOUTH apU(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe onepupoBaTh IOHATUAMHU: palUOHAIbHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETpPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI U1 DPELICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]]a4 U3 pa3IuvHbIX 00JacTel HayKH U peallbHOM JKU3HU

YMeHue omnepupoBarh MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
NEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIUM, KCTpeMyM (yHKLIMK, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKLIMN Ha MPOMEXYTKE, HenpepbIBHas (PYHKIUSA, aCUMIITOTHI Ipaduka
GyHKIMM, TiepBas U BTOpas MPOM3BOAHAs (YHKIMH, T€OMETPUYECKUIN U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHUE
BBIUMCIATh  NPOM3BOJAHBIE  CYMMBI, TMPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMU; YMEHHME HAaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJIsi HCCIENOBaHMUS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAaueHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUYIEHOB C HCIOJb30BAaHHWEM ammnapara MaTeMaTH4ecKOIo
aHaIM3a; IPUMEHATh IMPOM3BOAHYIO ISl HAXOXKICHWUS HAWIydLIEro

pE€UoiCHUA B MNPHUKIAAHBIX, B TOM YHCJIC COOHWAJIBbHO-3KOHOMHYECKHUX H

+ Y +
_ (pUBUYCCKUX 3aJa4vax; HaxXOAUTh IUIOMIaAn U O0OBEMBI (PUTYP C TTOMOIILIO
OOKYMEHT NOANUCAH JTEKTPOHHOW NOAMUCHIO
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HHTCrpajia, HNpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTudyHas (QYHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢byHKunu, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3zaTelbHas H
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3y4eHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734y W3 JAPYIHX Y4eOHBIX NPEIMETOB W 3a/ady U3 pealbHOU
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JAacCTH yIpaBJIEHUS JTUYHBIMH ¥ CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAXKEHUS, ypaBHEHMs, HEPABEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYEHHOE pELIEHUE U
OLICHUBATh TMPaBJONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJEINPOBAThH
peanbHbBlE CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4H, UCCIIEN0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpeaHee apuMeTHuuecKoe, MeIuaHa,
HauOoJblllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, JUCTEPCHUsi, CTAaHIaPTHOE
OTKJIOHEHHE YHCJIOBOTO HaboOpa; yMEHHE W3BJIEKaTh, WHTEPIPETHPOBATH
uH(pOpMaIIKIO, MPEACTABICHHYI0 B TaOIUIaX, HAa qUarpammax, rpadukax,
7 OTpaXarolllyl0 CBOMCTBA PEalbHBIX MPOILECCOB U SIBICHUMN; MPEIACTABIAThH
uH(pOpMAILIMI0O C TOMOIIBI0 TaOMUIl W JAMarpaMM; HCCIEeNIO0BaTh
CTaTUCTUYCCKUEC IOAaHHBIC, B TOM 4YHCJIC C MNPHUMCHCHUCM rpa(i)nqecxnx
METOJIOB U AJIEKTPOHHBIX CPENICTB; TpaUueCcKu MCCIEA0BaTh COBMECTHBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHOW perpeccun

YMeHue omnepupoBaTh MNOHATHUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH
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BEPOSTHOCTh C HCIIONB30BaHUEM TpaUUecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GakThl U (OPMYIIBI;
OLICHUBATh BEPOATHOCTH PEAITbHBIX COOBITHH; YMEHHE OIEPUPOBATh
NOHATUSMH:  CllydaiiHas BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA pPacCOpedeNieHHs W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpEICICHHI; YMEHNE
UCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX PACIpeACICHUN IS pelIeHus 3a/1a4;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMCHHUE
OIIEPHPOBATH TOHATUSMHU: COYETAHHE, MEPECTAHOBKA, YHCIO COYCTAHHUH,
YHUCIIO  TNEpPeCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yIbTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUHN YIoJl, IBYTPaHHBII
YToJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPAIIIETbHOCTh U
MEPIECHANKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
9 pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUUYECKHE
MOJENIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUM U BEJIMYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPAaHHHUK, CEYEHHE MHOIOTPaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
10 BpallleHHs, LMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefienuIeaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,

KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M ILMJIMHAPA,

. HdpPdJUICIIBHBIC OCHn nJIn OCHUOBAHHNID, CCHUHNCT Hiapd, IIJIOCROCTD,
OOKYMEHT NOANUCAH JTEKTPOHHOW NOAMUCHIO
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Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTb CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIJIE C MOMOIIBIO JIEKTPOHHBIX CPE/ICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHU U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YMEHHE MPOBOAUTH Kiaccuukanuoo ¢GuUryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajieNibHbl TepeHOC, CUMMETPHsI Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHWe MOA00WsA, TMOJ00HBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHble M IOJOOHBIE (UIYphl, B TOM 4YHCJIE B NPUPOJE,
HCKYCCTBE, apXUTEKTYype; UCII0Ib30BaTh FEOMETPUUYECKUE OTHOLIEHUS MIPU
pelIeHUH 3aJay; HaXxOJUThb TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
11 iouaib, 00bEM) NMpU PEeUICHUH 33134 U3 APYTUX y4yeOHBIX MPEAMETOB U
U3 peaJbHOM KM3HHM; YMEHHUE BBIUUCIIATH T['€OMETPUYECKUE BEIUYMHBI
(uMHa, yroj, IUIOMAAb, OOBEM, IUIOLIAJb IMOBEPXHOCTH), HCHOIb3Ys
u3ydyeHHblE (GOPMYJIBI U METOJbl, B TOM YHCIIE: IJIOIIAAb MOBEPXHOCTU
NUpaMUIbl, MPU3MBI, KOHYyCa, LUWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoda,
IOPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaATH MHOHATUAMU: MPAMOYTOJIbHAsA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB,
. NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIrOJI MEXIy
BCKTOpaMHU; YMCHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)II/IHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMCcTOB

YMeHue BbIOMpaTh MOAXOIAINN METO JUIsl peLIeHHs 3a/1auM; TOHUMaHue
3HAYMMOCTH MAaTeMaTHKH B HW3YUYEHHHM MPUPOJHBIX U OOIIECTBEHHBIX
13 IIPOLIECCOB W SIBJICHWM; YMEHHE pAClO3HaBaTh IPOSIBJICHUE 3aKOHOB

MAaTCMaTUKH B UCKYCCTBC, YMCHHUC IMPUBOJUTH MMPUMCPBI MATCMATUYCCKUX

OTKPBITHH POCCUICKON U MUPOBOW MaT€eMAaTHYECKOW HAYKH
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JIGCATHYHBIE JApPOOH, MPOLECHTHI,
' OCCKOHEUYHBIC TIEPHOANICCKHE JPOOH
13 Apudmerndeckuil KOpeHb HaTypanbHOW cTemeHu. JleficTBus ¢ apupmMeTndecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
1.4 Crenens ¢ 1enpIM 1nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJIbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BRIYMCICHUS, PaBUIa OKPYTJICHHUS, TPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [enbie u APOOHO-paALIMOHANBEHBIC YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTpuieckue ypaBHEHUs
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenbie n 1poOGHO-paliOHANIbHBIE HEPABEHCTBA
2.6 WppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. OnpeaeanTeab MaTpUIlbl
3 DYHKINUN U TPaPUKH
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31 OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aunmuo oOpaTHbIE
' ¢ynkuuu. Yétneie u Heu€THbIe GyHKIMU. [lepruogunueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymn ¢yHkumm.
19 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanmGonblnee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEXYTKE
13 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkuuu. [Tpon3BoaHbIe 31eMEHTAPHBIX QYHKLINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnuncarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaIllCHUS
7.5 Koopaunatsl u BEKTOPBI
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

I'eometpus. 10 xnace. Yrmyonéunsiii ypoBenb. YueOuuk.Mepansik A.I'., Homuposckuii JI.A.,
[TonsixkoB B.M.; nox penakuueii [lononsckoro B.E., Maremaruka.l ' eomerpus;
I'eometpus. 11 xnace. Yrmyonéunslii ypoBenb. YueOuuk.Mepansik A.I'., Homuposckuii /I.A.,

ITomsikoB B.M.; nox penakuueit Ilononsckoro B.E., Maremartuka.l'eomerpus.

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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