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MNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBsieTcss OgHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, TaK Kak O0OECIEeYMBAET BO3MOXKHOCTb H3Y4YEHUS
JTUCIUTUIMH ~ €CTECTBEHHO-HAyYHOW  HAMpaBIEHHOCTH W MPEIMETOB
TYMaHUTAPHOTO IuKIIa. [I0CKONBbKY JIormdeckoe MpITIuIeHne, (hopMupyeMoe mpu
U3YYCHUH  OOYYaIOUMHUCS  TOHSATHUHHBIX  OCHOB  TE€OMETPHH,  TIPH
JI0KA3aTeIIbCTBE TEOPEM M MIOCTPOCHHH IETIOYKH JIOTUYECKUX YTBEPIKICHUN TTPU
pEIIeHNN TEOMETPUICCKUX 3a]1a4, YMEHHE BBIIBUTATh M OMPOBEPTaTh TUIIOTE3bI
HEMOCPEJICTBEHHO MCIIOIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a]ad.

[lens ocBoeHus mporpaMmbl yuyeOHOTo Kypca «l'eomerpusi» Ha
yrioyOnéHHOM  ypPOBHE —  pa3BUTHE  WHIWBUIYAIBHBIX  CIIOCOOHOCTEH
oOydJaronmmxcsi Mpy W3YYEHUU TEOMETPUU, KAK COCTABIISIONICH MpEeIMETHOU
obmactu «Maremarnka W wH(MOpPMATHKa» dYepe3 OOECredYeHre BO3MOKHOCTHU
NPUOOPETEHHST U UCIOJIB30BaHUs 0oyiee TIIyOOKMX T€OMETPUYECKUX 3HAHUHN U
NEUCTBUN, CHENU(PUIHBIX TEOMETPUHM, W HEOOXOAMMBIX [JISl YCHENTHOTO
IpoeCCHOHATLHOIO  00pa30BaHMS,  CBA3AHHOIO C  HCIIOJIb30BaHUEM
MaTEMaTHKH.

[TpuopureTHbIMU 3ama4aMu Kypca T€OMETPHHM Ha YIIyOJIEHHOM YPOBHE,
PACIIMPSIONIMMH ¥ YCUIUBAIOIIUMHE Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacIIMpeHne MPEJICTaBICHUS] O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPHI
1 GOPMHUPOBAHNE OCO3HAHUS B3aMMOCBSI3H TEOMETPUH C OKPYIKAIOIIUM MHPOM;

dbopMHupoOBaHUE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (GUTYpax Kak O
BOKHEUIITNX MAaTEMaTUYECKUX MOJIEISIX, TO3BOJISIONINX OMHMCHIBATh U M3ydaTh
pa3HbIe SIBIICHUS OKPYXKAIOIIETO MHUpa, 3HAHWE MOHATHHHOTO ammapara Io
pasneny «CtepeomeTpusy yaeOHOTO Kypca TeOMETPHH;

dbopMupoBaHWE  yMEHHUS  BIAJETh  OCHOBHBIMH  TOHSATHUAMH O
POCTPAHCTBEHHBIX (PUTYpax W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyT U yMEHHE MX TPUMEHSITh, YMEHHUS JTOKAa3bIBaTh TEOPEMBI M HAXOIUTh
HECTaHJAPTHBIE CTIOCOOBI PEIICHUS 3a/1aY;

dbopMHupoBaHWE YMEHHS paclO3HaBaTh HA 4YEPTEXKAxX, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHWKKA H Tejla BpalleHHs, KOHCTPYHUPOBATh
T€OMETPUIECKUE MOJICIIH;

dbopmupoBaHue MTOHUMAaHUS BO3MOXHOCTH aKCHOMATHIECKOTO
MOCTPOCHUSI MaTeMaTHYECKUX Teopwil, (OPMHPOBAHWE TOHWUMAHUS POJH
AKCHMOMATHKH MPY TTPOBEICHUH PACCYKICHUN;

dbopMHupOBaHNE YMEHHS BJIAJIETh METOJIAMU JOKA3aTEILCTB M aJITOPUTMOB
pEIIeHus, yMEHUSI UX MPUMEHSATh, TPOBOAUTH JOKA3aTEIbHBIC PACCYKICHUS B
XOJIe PENICHHs] CTePEOMETPUYECKUX 3a7ad © 3aJad C MPaKTUYECKUM
comepkanueM,  (GOpPMHpPOBAHWE  TIPEACTABICHHS O  HEOOXOAMMOCTH
JIOKA3aTeNbCTB TMPU OOOCHOBAHWHM MATEMATHUYECKUX YTBEPKICHUUW U POJH
AKCHMOMATHKH B TIPOBEJICHUH JCTYKTHBHBIX PACCYKICHUH;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00yJaroImxcs, MI03HABATEILHON aKTUBHOCTH,
WCCJIEIOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS, HHTEpEca K N3YUEHUIO
T€OMETPUH;

dbopMupoBaHue (GyHKIIMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
T€OMETPUU: YMEHHsI PACIO3HABaTh TPOSBICHUS TEOMETPUYECKUX TOHSITHH,
00BEKTOB W 3aKOHOMEPHOCTEW B pEaTbHBIX >XU3HECHHBIX CHUTYyallUsIX W TpU
U3YYCHUW JIPYTUX YYEOHBIX TMPEAMETOB, MPOSBICHHUS 3aBUCHMOCTEH W



3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEAIbHBIX CHTyalud, HWCCIEAOBAHUS
NOCTPOEHHBIX MOJIEIEN, MHTEPIIPETALMU OJIYUEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIEP)KaTEIbHBIMU JIMHUAMU yueOHOTO Kypca «['eomeTrpus»
B 10-11 kmaccax sBistorcs: «lIpsMble M IUIOCKOCTH B MPOCTPAHCTBEY,
«Mmuororpannukmn», «Tema Bpamenus», «BexkTopel W KOOpAMHATHI B
IPOCTPAHCTBEY, «JBI)KEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETh OMEPHUPOBATH
HOHATUSMUY», PEIIEBAHTHBIMH T€OMETPHUU Ha YIriTyOJEHHOM ypOBHE OOy4YeHHS B
10-11 kmaccax, OTHOCUTCS] KO BCEM COJIEPKATEIbHBIM JTUHUSAM y4eOHOTO Kypca,
a (QopMHpOBaHUE JIOTUYECKHMX YMEHUU paclpenessieTcss He TOJbKO II0
CONEp)KaTeNbHBIM JIMHUAM, HO M 10 romam oOyuenusa. CoaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIEE NPEIMETHBIM pe3yJbTaTaM  OCBOEHUS
denepanpHOM paboueld MPOrpamMMBbl, pacHpeneNéHHBIM TI0 ToJaM OOydYeHUS,
CTPYKTYpUpPOBaHO  TakUM  00pa3oM, UYTOObI KO BCEM  OCHOBHBIM,
NPUHLUIIUATBHBIM BOIIPOCaM O0ydYaromuecs oOpamaiich HEOJHOKPATHO. DTO
MO3BOJIIET OpPraHM30BaTh OBJAJECHUE TEOMETPUYECKUMHU TOHATUSAMU U
HABBIKAMH TIOCJIEIOBATENIBHO M IOCTYIATEIbHO, C COOJIIOJICHUEM MpPHHIIMIA
IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIOYaTh B OOLIYID CHUCTEMY
TE€OMETPUUYECKUX MPEICTABICHUN OOYyYarOIIUXCs, pacuIupss U yriyomss eg,
00pa3ysl MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

Ilepexon k 3y4eHHIO T€OMETPUH HA YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marth ycioBua ansd  guddepeHuuandd  00y4deHHs, TOCTPOEHUS
VUHIAUBUIYABHBIX 00pa30BaTENIbHBIX IpOrpaMM, OOeCHeuuTh YriIyOn€HHOE
U3y4eHHE T€OMETPUH KaK COCTaBIAIOIIEH yueOHOro mpeamera «MaTemaTukay;

NOJATOTOBUTh OOYYAIOIIUXCS K NPOJOJDKEHUIO HM3YYEHUS MAaTEMaTUKH C
y4a€ToM BbIOOpa Oymytieit mpodeccun, odecrednBas MPEeeMCTBEHHOCTh MEXTY
o01M 1 npoeccrnoHaTbHBIM 00pa30BaHUEM.

Ha wn3yuenue yueOHOro kypca «l'eomerpusi» Ha yrilyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kiacce —
102 yaca (3 yaca B HezeNIO).



COJEP XAHME OBYYEHUA
10 KITIACC

IIpsimble M VIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 AKCMOMATHYECKOM MOCTPOCHHHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHHe NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajulesIbHble W CKpeuuBaronuecs npsmble. [Ipu3Hakm CkpemmBaromuxcs
npsaMbIX. [lapajmenpHOCTP NpsAMBIX W IUIOCKOCTEM B MPOCTPAHCTBE:
NapajulesIbHbIE IIPSAMBIE B NPOCTPAHCTBE, IMAPAIIEIBHOCTH TPEX NPSIMBIX,
MapajUyIeIbHOCTh MPSIMOM M IUIOCKOCTH. llapanmnenpHO€ W LEHTpadbHOE
NpOoeKTUpOBaHue, n3oOpaxeHue ¢uryp. OCHOBHbIE CBOICTBa MapauIeIbLHOTO
npoeKTupoBaHus. M300paxkeHne (uryp B NapauiedbHOM MPOEKUUHU. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH, YIOJl MEXIy MNPSIMBIMH B IIPOCTPAHCTBE.
[TapayiennbHOCTP  TUIOCKOCTEW:  MApaJUICNIbHBIE  IUIOCKOCTH,  CBOMCTBA
napaJyiebHBIX TIOCKOCTeH. [lpocreiimue MpoCTpaHCTBEHHBIE (QUTYPHI Ha
IJIOCKOCTH: TETPA3P, MAPAIIIETETUIIE], TOCTPOCHHUE CEUEHU M.

[leprieHIMKYISAPHOCTH NPSMOM U INIOCKOCTH: NEPHEHAUKYIISPHBIE IPSMBIE
B IIPOCTPAHCTBE, NPSIMBIE NapAJLICIBHBIE U MEPIEHAUKYISAPHBIE K INUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH MPSAMOW M IUIOCKOCTH, TEOpeMa O IPsAMOU
NEPIEHNKYJIIPHON IIJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHUE.
[leprieHaMKynsIp W HAKIOHHBIE: PACCTOSHHE OT TOYKHA JO IUIOCKOCTH,
paccTosiHue OT NPSIMOM A0 IUIOCKOCTH, MPOEKIHs (PUrypbl Ha MJIOCKOCTb.
[leprieHIMKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHIUKYISIPHOCTH ABYX
I0cKocTer. Teopema o0 TpEX NepueHIUKYJIIApax.

YTubl B POCTPAHCTBE: IOl MEXY IPSAMOH U ILIOCKOCTBIO, JABYTPAHHBIH
yroJl, JIMHEMHBIM YroJI ABYIPAHHOTO yrija. TpEXrpaHHbIM WM MHOTOIDAHHBIE
yrabel. CBOMCTBA IJIOCKUX YIVIOB MHOrOrpaHHOro yria. CBOMCTBA IJIOCKUX H
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yIuia. TeopemMbl KOCUHYCOB U CHUHYCOB IS
TPEXIPAHHOIO YIJa.

MHororpaHHuKu

Buapl MHOTOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHUKa. [Ipu3ma: n-yronpHas
npusMa, mpsMas M HAKJIOHHAs MpPHU3MbL, OOKOBask M TMOJIHAS IMOBEPXHOCTH
npu3Mebl. [lapannenenunen, npsSAMOYroJbHBIN MapaUICICIUIE] U €r0 CBOMCTBA.
Kparyaiimie nyth Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema lludaropa. Ilupamuma: n-yronbpHas nmupamuja,
npaBWibHas U yceu€HHass nupamuabsl. CBoiicTBa pédep M OOKOBBIX TpaHEl
IIPaBWIBHOU NUpaMuabl. [IpaBuiibHBIE MHOTOIPAHHUKY: NIPABUJIbHASL IPU3MA U
IIPaBWJIbHAS NUpPaMuJa, IPaBUJIbHASL TPEYroJibHAs NUPAaMHIA U IPABWIbHBINA
TeTpa’p, Ky0. IlpeacraBieHre O NpaBUIBHBIX MHOTOIPAaHHHUKAX: OKTa3Jp,
JOAEKAdIP U UKOCADIP.

Bbluucnenre 31€MEHTOB MHOTOIPAaHHHUKOB: pPEOpa, NHArOHAJIM, YTJIBI.
[Inomans OOKOBOI MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSAMON NPHU3MBI,
IUIOIIAb OCHOBAHUH, TeopeMa O OOKOBOW MOBEPXHOCTH IPSIMOW IMPHU3MBL
Ilnomans OGOKOBOH IMOBEPXHOCTH M IOBEPXHOCTH IPABHIBHON MHMPAaMHIBL,
TeOpeMa O IUIOMAAN yCEYEHHON TMPAMU/IBI.

CuMmMmeTpuss B NPOCTPAHCTBE. OJIEMEHTBl CHUMMETPHHM IPaBUIbHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MPaBUIBHOM MHOTIOIPAHHHMKE: CHMMETPHUS



napajiesIenune1a, CAMMETPHS MPABUIBHBIX IPHU3M, CUMMETPHUS MPaBUIbHOU
U PaMUJIBIL.

BeKkTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPBHl KOJUIMHEAPHBIE, COHAIPABIEHHBIE M MPOTHUBOIOJIONKHO
HaIlpaBJICHHbIE BEKTOpHl. PaBeHCTBO BekTOpOB. JIEMCTBHS C BEKTOpPAMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOKEHHE
BeKTOpa Ha uuciio. CBOHCTBAa CIOKEHHsSI BEKTOpPOB. CBOICTBA YMHOKEHHUS
BeKTOpa Ha uyucio. IloHstue komiaHapHsle  BekTopbl.  Ilpu3Hak
KOMIUIAHApHOCTH TpEX BekTopoB. [IpaBuno mnapamrenenunena. Teopema o
Pa3oKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTOopam. [IpsmMoyronbHas
cucTteMa KoopauHaT B mpocTpaHcTtBe. KoopaumHaTel BekTopa. CBs3b MEXAY
KOOpAMHATAMHU BEKTOpPa M KOOPAMHATAMM TOYEK. YTOJI MEXKIy BEKTOPAMH.
CkaysipHOE NPOU3BEICHUE BEKTOPOB.
11 KIIACC

Tesa Bpamenust

[Tonatusi: UMIMHAPUYECKAss MOBEPXHOCTb, KOHUYECKAasi IMOBEPXHOCTb,
chepudeckas MOBEPXHOCTh, OOpa3ylolue TOBEPXHOCTEH. Tena BpaIIeHUS:
IIUINHAP, KOHYC, YCEeUEHHBI KOHYC, cdepa, map. BzammHoe pacmosoxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue Tten
BpallleHus Ha MI0CKOCTU. Pa3BépTka nunuuapa u konyca. Cummerpus chepsl u
niapa.

O6béM. OcHoBHBIE cBoHcTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO TMapajuienenumnena u ciaeAcTBus u3 He€. OOBEM NpsaAMoOl u
HAaKJIOHHOW TMpU3MBI, MWIMHApPA, NOHUpaMuabl U KoHyca. OObEéM Mmiapa u
IapOBOr0 CErMEHTA.

KomOunanuu ten BpaiieHusi 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
MWINHAP, OMHCaHHas oKoio muiuHApa. llepeceuenue chepsr m mmapa ¢
miockocThio. Kacanue mapa u chepsl miockocThio. [ToHsITHE MHOTOTpAaHHUKA,
OMHMCAHHOTO OKOJIO c(ephl, cephl, BNHCAHHOW B MHOTOTPAHHHWK WU TEJO
BpallCHUS.

[Tnomans MOBEpXHOCTH IMIIMH/IPA, KOHYCA, TJIOMAas chepbl u e€ JacTei.
[Tono6ue B mpocTtpaHcTBe. OTHOIIEHHE O0BEMOB, IUIONMIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. [IpeoOpa3zoBanue nomodus, romoreTus. Pemenne 3amay Ha
IJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedyeHWil MHOTOTPAHHMKOB M TEJI BpAILCHHS: CEUCHHS
uuauHapa (mapajieibHO Y NEPHEHJUKYJISIPHO OCH), CEYEHUsS KOHyca
(mapayiieTbHbIE OCHOBAHHUIO M IMPOXO/IAIIME Yepe3 BEPIIMHY), CEUCHHUsS IIapa,
METOAbl TOCTPOCHMSI CEUEHHUM: METOJ CIEJ0B, METOJl BHYTPEHHETO
MPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIEeH MIIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bektopelt B mpoctpanHcTBe. Omnepauuu HaJa BekTopamu. BektopHoe
YMHOXEHHE BEKTOpOB. CBOHCTBa BEKTOPHOTO yMHOXeHUs. lIpsMoyronbHas
cucTeMa KOOpJAuMHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. Pasnoxenue
BeKTOpa 10 0asucy. KoopAuMHAaTHO-BEKTOPHBI METOA TMpU  PEIICHHUH
reOMETPUYECKUX 3a/1au.

JABUKEHHUs B POCTPAHCTBE

JIBmxxenus: npoctpancTBa. OtoOpaxkeHus. Br>keHus 1 paBeHCTBO Puryp.
OOmue cBoiicTBa JBWXEHMI. BuIbl NBWIKEHHH: NapajjieIbHBIM IEPEeHOC,



IIEHTPAJIbHAsT CUMMETPHS, 3epKabHAsI CUMMETPHS, TTOBOPOT BOKPYT MPSIMOIA.
[IpeobpazoBanms nomxobus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O KYPCA
«T'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIMKM  OOydYaromerocs  Kak
AKTUBHOT'O Y OTBETCTBEHHOI'O YWJIEHA POCCUICKOIO OOIIECTBA, TPEACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIUUYHBIX CTPYKTYD, SIBJICHUH,
IpoLEeAyp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI M JPYro€), yMEHUe
B3aUMOJIEICTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAME ¥ Ha3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MICHTHYHOCTH, YBAKEHUS
K MPOLJIOMY U HACTOSIIIIEMY POCCHUIICKON MaTEMaTUKH, HEHHOCTHOE OTHOILIEHHE
K JOCTHMKCHUSIM POCCUUCKHX MAaT€MaTUKOB M POCCHMCKOW MaTeMaTH4YE€CKOU
IIKOJIbI, MCIOJb30BAHUE 3TUX IOCTH)KEHH B JOPYIMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JTyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
cOpPMUPOBAHHOCTh ~HPABCTBEHHOTO CO3HAHUS, STUYECKOIO TOBEICHUS,
CBA3AHHOIO C IPAKTUYECKUM [PUMEHEHHEM JOCTHKEHUU HayKu U
NESATENbHOCTBIO YYEHOT0, OCO3HAaHHWE JMYHOIO BKJIAaJa B IOCTPOEHUE
YCTOMYUBOTO OYyIyIIETO;

4) acTeTHYecKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peLIeHnH, paccyXIeHUN,
BOCHIPUMMYHMBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

S5) pusnuyeckoe BocnuTaHHue:

cOpPMUPOBAHHOCTh YMEHHS TPUMEHATh MaTeMaTHYeCKUe 3HaHHUS B
UHTEpECcaxX 3J0pOBOro M Oe3omacHOro oOpa3a KU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0pPOBBIO (370pOBOE MUTaHUE, CcOaJaHCUPOBAHHBIN
PEXHUM 3aHATUN U OTAbIXA, PETYyJsIpHas Gu3nuvecKkas akTUBHOCTD), (pusnueckoe
COBEPILIEHCTBOBAHUE npu 3aHATHIX CIIOPTHUBHO-03J0OPOBUTEIBHOM
NEeSATENbHOCTHIO;

6) TpynoBoe BocnuTaHueE:

TFOTOBHOCTh K TpyAy, OCO3HAaHHE LEHHOCTH TPYIOJIOOHS, WHTEpPEC K
pa3auuHbM  cpepaM TPO(ECCHOHATBHOM  JEATENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEPILATh OCO3HAHHBIA BBIOOP
Oyayuieil mpodeccu U peaqn30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
FOTOBHOCTh M  CIHOCOOHOCTb K  MaTreMaTH4YeCKOMY OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHUM BCEW >KU3HU, FOTOBHOCTH K AKTUBHOMY
YYACTHIO B PEIICHNUU MTPAKTUYECKHX 33]1a4 MaTEMATUUYECKOI HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYPhl, MOHMMAHUE BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  IPOLIECCOB HAa  COCTOSIHME IPUPOJHON H
COLIMAJIbHOW CpEeIbl, OCO3HAaHWE TJ00ANTBHOTO XapakTepa HSKOJIOTMYECKUX
npobJsieM, OpHEHTalUsl Ha IPUMEHEHUE MaTeMAaTUYECKUX 3HAHUN ISl PeIICHUS
3a/1a4 B 00JIACTH OKPYKArOIIEeH Cpefibl, IIIAHUPOBAaHUE TIOCTYIKOB U OLICHKU UX
BO3MOXHBIX MTOCJIEICTBUU JIJISI OKPYIKAIOIIEH CPEbI;



8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSl HAayKH U  OOIIECTBEHHOW NPAKTUKH, MOHHMaHHUE
MaTeMaTUYECKON HayKH Kak c(epbl 4eIOBEYECKOMl AESITeTbHOCTH, HTAloB €€
pPa3BUTHS W 3HAYMMOCTH JUIsl Pa3BUTUS LMBWIM3ALUHU, OBJIAJCHHUE SI3bIKOM
MaTEMaTUKH M MaTE€MaTUYECKOM KyJbTYypOH Kak CpPEACTBOM IO3HAHUSA MHpA,
TOTOBHOCTb OCYILECTBIJISITh IPOECKTHYIO M HCCIIEIOBATENIBCKYIO IEATEIBHOCTD
VUHIAUBUIYAIBHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHbIE Y4eOHbIe JeHCTBUSA

ba3zoBble 1ornueckue aAecTBUs:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH MAaT€MAaTHYECKHX
O00OBEKTOB, TIOHSATHUH, OTHOMICHUH MEXIy TOHIATHAMHU, (HOPMYITHPOBATH
OIIPENEIICHUS MOHSTHUH, yCTaHaBIUBAaTh CYIIECTBEHHBIN MIPU3HaK
KJIacCU(PHUKAIlMU, OCHOBaHUS JJs O0O0OOIIEHHS U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOTO aHAJIN3A;

BOCIIpUHUMATh, (POpPMYyIHpOBaTH M  MpeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPULATENbHBIE, € AMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
pPOTUBOpEYHs B PaKTax, JTAHHBIX, HAOIIOMNCHUSIX U YTBEPKIACHUSIX, TIpe/jIaraTh
KPUTEPUH JIJIS1 BHIABICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;

JenaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JETYyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITEIILHO JOKa3aTeNbCTBA MaTeMaTU4ECKUX
YTBEPXKIEHUNU (MpsSIMbIE W OT MPOTHUBHOrO), BHICTPAUMBATH apPryMEHTAIUIO,
NPUBOJIUTH TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

BEIOWpATh CIOcOo0 pemieHus y4ueOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB peEUIeHUs, BbIOMpaTh HauOoJiee NOAXOAAIMKA C  y4ETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareJbCcKie AeHCTBUA:

WCIIOJIb30BaTh BOIPOCHI KAK MCCIEAOBATEIBCKUN MHCTPYMEHT NO3HAHMS,
¢opMynupoBaTh  BOMPOCHL, (PUKCHUpYIOUIME MPOTHBOpEYHE, MpodiieMy,
yCTaHaBIUBATh UCKOMOE U JaHHOE, (OpMHpPOBATh TUIIOTE3Y, APIYMEHTHUPOBAThH
CBOIO MO3ULIHI0, MHEHHE;

IIPOBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIN AKCHEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
SABJICHHS, TIPOLECCA, BBIABICHUIO 3aBHCHUMOCTEH MEXJIy OOBEKTamH,
SIBJICHUSIMU, IPOLIECCAMM;

CaMOCTOSITENIbHO (POPMYIHPOBATH 0000IIEHNS M BHIBOJBI [0 PE3yJIbTaTaM
IPOBEIEHHOIO HAOIIOJEHUS, HCCIENOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOYKHOE DPAa3BUTHE IIPOILECCA, & TAKXKE BBIIBUIATH
IPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIAATh JeDUIUTHl WHOOPMAIUH, JAHHBIX, HEOOXOIUMBIX NJIsi OTBETa
Ha BOIIPOC U JJIs PELLCHUs 3a1a4u;



BbIOMpaTh  MHPOPMAIMI0 U3  HCTOYHMKOB  PAa3JIWYHBIX  THIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIIIO
pa3IMYHbIX BUJOB U (HOPM IMpeICTaBICHHUS;

CTPYKTYypUpOBaTh MHGOPMAIIUIO, TPEJCTABIATh €€ B pa3IUYHbIX (HopMax,
WLTIOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaJEKHOCTD uHbOopMaIuu o CaMOCTOSITEIILHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHKAaTHBHbIE YHUBeEpPCcaJbHbIEe YUueOHbIe elicTBUs

OoOurenue:

BOCIIpUHUMATh U  (GOPMYyIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCJ'IOBI/IHMI/I " geiisiMu O6IHCHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy
3peHI/IH B YCTHBIX 1 IMMCBMCHHBIX TEKCTAaX, AaBaTh IOJACHCHMUS I10 XOI[y peHIeHI/Iﬂ
3a1a4M, KOMMEHTHPOBATH MOJyYEHHBIN PE3yNIbTaT;

B X0J1¢ 00CYKCHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
HpO6HeMI)I, pemaeMoﬁ 3aJa4u, BbICKA3bIBaThb HNJACH, HALICJICHHBIC HaA IIOHCK
peHIeHI/ISI, COIIOCTABJISITH CBOU CY)KILCHI/IH C CY)KI[GHI/IHMI/I I[pyrI/IX y‘{aCTHI/IKOB
nuanora, 0OHapyXKMBaTh Pa3INuMe M CXOJICTBO MO3UIINI, B KOPPEKTHOU (hopme
(GbopMyIMpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpCI[CTaBJ'DITB pGBYHBTaTbI peHIeHI/IH 3a1a4u, BKCHepI/IMeHTa,
UCCIIEJIOBAHUS, MPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (HOpMAT BHICTYIUICHHUS C
y4€TOM 3a]1a4 TPE3CHTAIINN U OCOOCHHOCTEH ayIUTOPHH.

PeryisiTuBHBIC YHUBEpCAJIbHbIe y4eOHbIE 1eiCTBUA

Camoopranusanus:

COCTABJISTH IUIAH, aJTOPUTM PELIECHU 33Ja4l, BBIOUPATH CIIOCO0 peleHus
C Yy4Y€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh M KOPPEKTHUPOBATh BapUaHThl PEHIEHUNA C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH HHTEJJIEKT:

BJa/JIeTh HAaBBIKAMU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEpILAEMbIX JEHCTBUM W MBICIUTEIBHBIX IPOLIECCOB, HX pE3YJbTaTOB,
BJIAJETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca M Pe3yJbTara
pelIeHnsl MaTeEMaTUYECKOM 3a1auH;

NpEeABUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MpPU PEIICHUU
3a/layd, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTH HAa OCHOBE HOBBIX
00CTOSITEHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEId M YCIOBUSAM, OOBSICHATH
NPUYUHBI  JIOCTMXKEHHUSI WM HEJOCTUXKEHHUSI pe3yJIbTaTOB JIESITEIbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEJIbHOCTD:

NOHMMAaTh W MUCIOJIb30BaTh  IPEUMYIIECTBA  KOMAaHJAHOW U
WHINBUYyaIbHOH pabOThl MPU pENIeHUW YYEOHBIX 3a/ad, MPUHUMAThH IIeIb
COBMECTHOM NI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOW padoOTHI,
pacnpenesnsaTh BUJbI padoT, JOrOBapuBaThCs, 00CYKAATh MPOLIECC U PE3YIbTAT
paboThI, 00001aTH MHEHHUS HECKOJIBKHX JTFOJICH;

y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYykaeHNsI, 0OMEH MHEHH,
«MO3rOBbIE IITYpMbl» W HHBIE), BBINOJHATh CBOIO YacThb pabOTHl U
KOOPJAWUHUPOBATh CBOU ACHUCTBHS C JIPYTMMHU YJIEHAMH KOMAaH/IbI, OLIEHHBATh
KayecTBO  CBOErO0  BKJaJa B OOmIMM  OPOAYKT TO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



NNPEJMETHBIE PE3YJIBTATBI

K koHniy 10 ki1acca oOyvaromuics HayYUuTCs:

CBOOOJIHO OINEPUPOBATH OCHOBHBIMH MOHATHUSMU CTEPEOMETPUU TIPU
pELIeHNH 3a7a49 U IPOBEICHUH MATEMATHYECKUX PACCYKICHUM;
IPUMEHSATh aKCUOMBI CTEPEOMETPUU U CIAEACTBUS U3 HUX MPU PELIEHUU
r€OMETPUYECKUX 3a]1aY;

KJIACCU(PULIMPOBATH B3aUMHOE PACIIONIOKEHUE MPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEW B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B POCTPAHCTBE;
CBOOOJIHO ONEpUPOBATh MOHATHUAMH, CBSI3aHHBIMH C YIJIaMd B
IPOCTPAHCTBE: MEXIY MPSMBIMU B IMPOCTPAHCTBE, MEXKIY NPSAMON U
IJI0CKOCTHIO;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMUA C MHOTOTPAaHHUKAMH;
CBOOO/IHO paclo3HaBaTh OCHOBHBIE BUIbl MHOTOIPAaHHUKOB (IIPU3Ma,
nupamuaa, NpsAMOYToJIbHBIN Napajienenunesn, Kyo);
KJIacCU(PUIMPOBATh MHOTOTPAHHUKH, BBIOMpas OCHOBaHUA A
KJIacCHU(PUKaInu;

CBOOOJIHO ONEpUPOBATh MOHATUSAMH, CBSI3AHHBIMH C CEUECHUEM
MHOT'OI'PaHHHUKOB IIOCKOCTBIO;

BBINIOJIHATh ~ NApaJUIENbHOE,  LEHTPAJbHOE W OPTOrOHAIBHOE
OPOEKTUPOBaHWE (UTYp HA IJIOCKOCTh, BBINOJHATh H300paKEHUS
¢buryp Ha IIOCKOCTH;

CTPOUTh  CEYEHHS]  MHOTOTPAHHUKOB  pa3JIMYHBIMM  METOJAMH,
BBINIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATH IUIOIIAAM TOBEPXHOCTEH MHOIOTPAaHHUKOB (IIpU3Ma,
NUpaMU/Ia), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmy;

CBOOO/IHO OMEpPUPOBATH MOHATHSAMH: CHUMMETpPUS B IPOCTPAHCTBE,
LEHTP, OCb M IUIOCKOCTb CHMMETpPHUH, LEHTP, OChb MU IUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJIHO OMEpPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpPJIMHATaM B [IPOCTPAHCTBE;

BBITIOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pelmarh 3aJadd Ha JI0Ka3aTeIbCTBO MaTEeMaTUYECKUX OTHOLIEHUH WU
HAXO0XKJIEHUE F€OMETPUYECKHUX BEJIMYMH, IPUMEHSISI U3BECTHBIE METO/IbI
OpU PEIICHHMH MaTeMaTUYeCKHX 3a7ad MOBBIIIEHHOIO M BBICOKOTO
YPOBHSI CIIO)KHOCTH;

OPUMEHATh MPOCTEUIINE MPOrPpaMMHBIE CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CHUCTEMBl NPU PELIIEHUH CTEPEOMETPUUYECKHX
3ajady;

U3BJIEKaTh, MPEOOpa30BbIBaTh M WHTEPIPETHPOBATH HHPOPMALMIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUIypaX, NPEICTAaBICHHYIO Ha
YepTekKax U pUCyHKax;

OPUMEHATh IMOJYYEHHBIE 3HAaHWA HAa MPAKTUKE: CpPaBHUBATh U
aHAJIIM3UPOBATh PEAIbHBIE CUTYallUH, IPUMEHATh U3YUYEHHBIE TOHITHUS
B MPOLECCE IOUCKA PELICHHS MaTeMaTUYeCKH CHOPMYIHMPOBAHHON
npo0JieMbl, MOJEIUPOBATh PeaJbHbIe CUTYaIlMH Ha S3bIKE T€OMETPUH,
UCCIIEI0BATh MIOCTPOEHHBIE MOJIeNn C UCIIOJIb30BAaHUEM
TeOMETPUUYECKUX TOHATUH M TEOopeM, ammapara aireOpbl, pelaTh



IPAKTUYECKUE 3a/1aud, CBA3AHHBIE C HAXO0XKJIECHHEM TIE€OMETPUYECKHX
BEJINYMH;

UMETh MPEJCTABICHUs 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU Kak
COCTAaBHOW YacTH (PyH/IaMEHTA Pa3BUTHS TEXHOJIOTUH.

K koniy 11 kiaacca oOyvaromuiics HayYuTCs:

CBOOO/IHO ONEPUPOBATH MOHITHSIMH, CBSI3AaHHBIMU C LIUJIMHAPUYECKOH,
KOHUYECKOH H CHEpUIEeCKON TOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI
MOJTyYEHUS,

ONEpUpOBaTh TMOHATHSIMH, CBSI3aHHBIMH C TE€JaMd  BpAallICHMUS:
UIMHAPOM, KOHYCOM, CEpOoi U IapoM;

pacro3HaBaTh Tela BpalleHus (UWIMHIAP, KOHyC, cdepa U map) u
OOBSICHATH CIIOCOOBI MOJTYYEHHUS TN BPAIICHHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PACIOI0KEHUE cPephl U MIOCKOCTH;
BBIUKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB MU TE€J BPALLEHUSA,
OOBEMBI U IIIOMIAIM TOBEPXHOCTEN MHOIOTPAHHUKOB M TE€J BpallCHUS,
T€OMETPUYECKUX TEJ C IPUMEHEHUEM (DOPMYIT;

CBOOOJIHO OMEpUPOBATH MOHATUSMHU, CBA3AHHBIMHU C KOMOWHAIUSIMU
T€1 BpALIEHUS W MHOTOIPAaHHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B
cdepy 1 onucaHHbIN 0K0JI0 chepsl, chepa, BIUcaHHAS B MHOTOTPAHHUK
WIH TEJIO BPAILCHHUS;

BBIUKCIIATH COOTHOLIEHUS MEXIy IUIOMAAIMH IOBEPXHOCTEH U
00BEMaMU TOTOOHBIX TEJT;

nu300pakaTb M3y4aeMmble (PUTypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TEJl BPALLICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpPeoOpa3oBbIBaTh HMHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUIypaX, NPEICTAaBICHHYIO Ha
YepTekKax U pUCyHKax;

CBOOO/IHO ONIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMU HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pelarb TeOMETPUYECKHE 3aJaud Ha BBIUMCICHUE YIJIOB MEXIY
OPSIMBIMA M IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUNA OT TOYKH JI0
IUIOCKOCTH, B II€JIOM, HAa MPUMEHEHUE BEKTOPHO-KOOPJAHHATHOIO
METO0/1a [P PELICHUN;

CBOOOJIHO ONEpUPOBATH TMOHATHSIMH, CBSI3AHHBIMH C JBU)KCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKEHNN;

BBINIOJIHATh M300paXEHUsI MHOTOTPAHHUKOB M TE€J BpALLIECHUSA IPHU
MapajyIeIbHOM MEPEHOCE, UECHTPAIBHOM CHUMMETPUH, 3EPKAIBHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT NPSIMOM, TpeoOpa3oBaHus MOA00US;
CTPOUTh CEUEHHS MHOTOIPAaHHHUKOB W TENl BpALIEHUA: CEYCHUS
WIMHApa (MapaJyiebHO W NEPIEHIUKYJSIPHO OCH), CEYEHHUs] KOHyca
(mapasuiebHbIE OCHOBAHMIO M MPOXOJAIINE YEPE3 BEPIINHY), CEUCHUS
niapa;

UCIIOJIb30BaTh METOJAbl MOCTPOEHUS CEUYEHHW: METOJ CJIEAO0B, METO[
BHYTPEHHETO POEKTHUPOBAHNUS, METO/I IEPEHOCA CEKYIIEN IIJIOCKOCTH;
JIOKa3bIBaTh FEOMETPUUYECKHUE YTBEPKICHHUS;

IPUMEHATh FT€OMETPUUECKUE (PAKTHI JUIsl PELICHUS] CTEPEOMETPUYECKHUX
3aJ1a4, NPEAINoNarallliuX HECKOJbKO MIAroB PEIICHHS, €CIIA YCIOBHS
IIPUMCHEHHUS 3a/I1aHbI B SIBHOW U HESIBHOM (hopMe;



pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MaTEeMaTUYECKUX OTHOLIEHUH WU
HAXO0XKJIEHUE T€OMETPUUECKUX BEJIMYNH;

IPUMEHSThH IpOrpaMMHbIE CpelcTBa U 3JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CHUCTEMBl NpPHU PELIIEHUH CTEPEOMETPUUYECKHX
3ajady;

OPUMEHATh  IOJIyYEHHbIE 3HAHUS HA [PAKTUKE: CPAaBHUBATb,
aHAIM3UPOBATh W OLEHHUBAThb pEalbHbIE CHUTYallUH, NPUMEHITh
U3YYEHHBIE TIOHSTHS, TEOPEMBI, CBOMCTBA B MTPOLIECCE TTOMCKA PELIEHUS
MaTeMaTHu4ecku C(HOPMYJIUPOBAHHON  TPOOJIEMBI, MOJAEITUPOBATH
peaslbHbIE CUTYyallMu Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh NOCTPOCHHBIE
MOJIENIM C HCIOJIb30BAHUEM T'€OMETPUYECKUX IOHIATHI U TEOpEM,
anmapara aiareOpbl, pelarbh NOPaKTUYECKHUE 3aJ1ayd, CBSI3aHHBIE C
HAXO0XKJIECHUEM T€OMETPUUECKUX BEIHYNH;

UMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU Kak
COCTAaBHOW YacTH (PyH/IAMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Ne KoauuecTBO YacoB
HaunmenoBanue pasaenos DJIeKTPOHHBIE (HH(POBHIE)
n/ KoHTpoJbHbIE IIpakTHyeckne
H TeM NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
n padoTsbI padoThI
1 Brenenue B ctepeoMeTpuio 23 1

B3anmMHoOe pacnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE

Hap AJJICIIbHOCTD IIPAMBIX U

3 IJIOCKOCTEH B 8
IIPOCTPAHCTBE
[leprnieHIUKYISIPHOCTD
4 MPSIMBIX U TIJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTIbsl U paccTOSHASA 16 1
MHororpaHHuKu 7 1
BexkTopsl B IpoCTpaHCTBE 12
g [ToBTOpEHME, 0000IICHUE 1
CUCTeMaTH3all¥sl 3HAaHUH > 2

OBULIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102 6 0




11 KITACC

HaumenoBanue
Ne

pa3iesioB H TeM
n/n

NpOrpamMmsbl

KoaunuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM pPOBbBIE)
o0pa3oBaTe/ibHbIE Pecypchl

AHanuTnyeckas
reoMeTpus

15

[ToBTOpEHUE,
0000111IeHHE U
CHCTEeMaTU3aIus
3HAHUM

15

O0BéM
MHOTOTpaHHHUKA

17

4 Tena BpaieHus

24

[Tnomanu
MIOBEPXHOCTH U
00BEMBI KPYTIIBIX
TEI

6 JBrxeHus

[ToBTOpEHUE,
000011ICHIE 1
CHCTEeMaTH3alHs
3HAaHUH

17

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

102







ITOYPOYHOE INTAHUPOBAHMUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo yacoB

KonTpoJsbnbie

Bcero
padoThI

IIpakTH4eckune
padoThI

Jlara
U3yqeHust

DJIeKTPOHHbIE
uupposbIe
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE MpaBUIa
n300paKeHHs HAa PUCYHKE
TUIOCKOCTH, MapasuIeTbHBIX
MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

[TonsTHA cTepeomerpun:
TOYKA, IpsiMasi, INIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBmJIa U300paKeHHsI Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIeIbHbIX MPSMBIX
(OTpE3KOB), CepeTUHBI
OTpe3Ka

IHousTus:
MepeceKaroIIrecs
IUIOCKOCTH,
MepeceKaroIrecs npsmas u
IUIOCKOCTb;
MTOJTYTIPOCTPAHCTBO

Ilousarus:




MePECeKArOIIHECS
IJIOCKOCTH,
nepeceKaroIecs mpsamas u
IJIOCKOCTh;
MOJTYTIPOCTPAHCTBO

MHOTrOrpaHHuKH,
N300paxKeHue MPOCTEHIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX
00BEKTOB

MHoOrorpaHHuKH,
n300pakeHre MPOCTEUIINX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIEICTBUS U3 HUX

AKCHOMEI CTCPCOMETPHUH U
MEPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U
MIepPBbIC CIIC/ICTBUS U3 HUX.
CriocoObl 3a1aHUs IPSIMBIX
M TIJIOCKOCTEH B
MPOCTPAHCTBE.
O0603HaueHMs PSAMBIX U
MJIOCKOCTEM

10

N3o0pakeHue ceueHuia




UpaMUIbl, Kyoa u
MIPU3MBI, KOTOPBIE
MIPOXOJIAT uepes3 ux péopa.
N3ob6paxenue
nepeceyeHus! MoTyYeHHbIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX CEUCHUH
pa3HbIMH LIBETaMU

11

N3o0pakenue ceueHuit
MUpaMU/JIbl, KyOa 1
MIPU3MBI, KOTOPBIS
MIPOXOJIAT uepes ux péopa.
N3obpaxenue
nepeceyeHus! MoTyYeHHbIX
IIJIOCKOCTEM.
PackpamiBanue
MOCTPOCHHBIX CEUCHUN
pa3HBIMH LIBETaMU

12

N3o0pakeHue ceueHuit
MpaMuIbl, Ky0a u
MPU3MBI, KOTOPbIE
MIPOXOJIAT uepe3 ux péopa.
N3o0paxkenue
nepeceyeHus MoTyYeHHBIX
IIJIOCKOCTEM.
PackpamuBanne




MMOCTPOEHHBIX CEUCHUH
pa3HbIMU LIBETAMHU

13

N3o0paxeHne cedeHuit
UpaMUIbl, Kyoa u
MPU3MBI, KOTOPBIS
MPOXOJIAT uepe3 ux péopa.
N3o0paxenue
nepeceueHus MOJTyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU [IBETaMHU

14

Meton cnenoB i
MOCTPOEHUS CEUCHUI

15

Meron cnenos nis
IIOCTPOEHUS CEUCHUM.
CaolicTBa niepeceyeHni
MPSIMBIX U IIJIOCKOCTEN

16

Meron cnenos nis
IIOCTPOEHUS CEUCHUM.
CaolicTBa niepece4eHni
MPSIMBIX U IIJIOCKOCTEN

17

[TocTpoenue ceueHni B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3znanne BBIHOCHBIX
YEepTEKEH U 3aMKCh 111aroB




MIOCTPOCHHUS

18

[TocTpoeHue ceueHuit B
nupamujie, Kyoe o Tpém
TOYKaM Ha pEOpax.
Co3znaHue BHIHOCHBIX
YEPTEKEN U 3aIUCh 11aroB
MIOCTPOCHHUS

19

[TocTpoeHue ceuenuit B
nupamujie, Kyoe o Tpém
TOYKaM Ha pEOpax.
Co3znaHue BBIHOCHBIX
YEPTEKEN U 3aIUCh 1IaroB
IIOCTPOEHHUS

20

[TocTpoeHue ceuenuit B
nupamue, Kyoe mno Tpém
TOYKaM Ha pEOpax.
Co3znanue BBIHOCHBIX
YEepTEKEH U 3alKCh 1IaroB
MOCTPOCHHS

21

IToBTOpeHune
iaHuMeTpun: Teopema o
IPOTIOPIIMOHATBHBIX
orpeskax. [logobue
TPEYTOJILHUKOB

22

[ToBTOpEHHE
mraHuMeTpun: Teopema
Menenas. PacueTtsl B




CEYECHMAX HAa BBIHOCHBIX
yeprexkax. Mcropus
Pa3BUTHSA IUIAHUMETPHUH U
CTEPEOMETPUH

23

Konrponsnas padora
" AKCHOMBI CTEPEOMETPHUHU.
Ceuenus"

24

B3auMHoe pacnonoxeHnue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpemuBatonyecs
npsimble. [Ipusnaku
CKpELIMBAOIINXCS
npsaMmbIx. [lapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUU
U €IMHCTBEHHOCTH IIPSIMOM
NapaJuleIbHON TaHHOU
IPSAMOM, IPOXOALIEH
4yepe3 TOUKY IPOCTPaHCTBA
U He JIeKaIlel Ha JaHHOU
npsmMoi. Jlemma o
[IepECeYCHUU
NapajuIeIbHBIX IPSIMbIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsaMbIX. Teopema o TpEx
NapAJUIEIbHBIX NPSIMBIX.




Teopema o
CKpCHIMBAIOIINXCA MTPAMBIX

27

[TapamnensHoe
IIPOEKTHPOBAHUE.
OcHOBHBIE CBOICTBA
[apajuIeIbHOTO
MIPOEKTHPOBAHUSI.
N300paxeHue pazHbIX
¢buryp B napamuieabHON
MIPOCKITHH

28

[lenTpanbHas IpOEKIUs.
YroJ1 ¢ COHaNpaBICHHBIMU
CTOPOHAMU. YTOJI MEXKIY
IPSIMBIMU

29

3aza4yu Ha JOKa3aTeIbCTBO
U UCCIIEJIOBAHHUE,
CBSI3aHHBIE C
PacroI0KEHUEM NPSAMBIX B
IIPOCTPAHCTBE

30

ITonsATHA: MapaIeIbHOCTD
IIPSIMOM U IIOCKOCTH B
npocrpasctse. [Ipusnak
[apaJuIeIbHOCTH NPSAMOU U
miockocTH. CBolicTBa
[apaJUIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

31

reOMeTpI/I‘{eCKI/Ie 3aga4d Ha




BEIUHCIICHUE U
JI0Ka3aTelIbCTBO,
CBSI3aHHEIE C
MapaIeIbHOCTHIO TIPSIMBIX
7 INIOCKOCTEH B
MPOCTPAHCTBE

32

[ToctpoeHue ceuenus,
MPOXOJIAIIETO Yepe3
JIAaHHYIO TIPSIMYIO Ha
YepTEeKE U NMapauieIbHOTO
JIpyrou npsmoii. Pacuér
OTHOILIEHU I

33

[TapamnensHas nmpoexuus,
IIPUMEHEHUE AJIs
[IOCTPOEHUS CEYEHU KyOa
U MapauleenuIeaa.
CaoiicTBa
napajuiesienunesa u
MIPU3MBI

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky napayienbHOCTH
JIBYX INTIOCKOCTEMN

35

Teopema o
napajvieIbHOCTH U
€IMHCTBEHHOCTHU
IJIOCKOCTH, MPOXOISIIEH
4yepes TOUKY, He




IIPUHAJICKALLYIO JaHHOU
IJIOCKOCTH U CJIEICTBUSA U3
Hee

36

CaoiicTBa napamieabHbIX
IJIOCKOCTEM: O
NapaJuIeIbHOCTH MPSIMBIX
nepeceyeHus npu
[IEPECEUEHUH JIBYX
NapajuleIbHBIX TIOCKOCTEN
TpeTben

37

CaoiicTBa napamieabHbIX
TUIOCKOCTEH: 00 OTpe3kax
NapajuIeIbHBIX IPSAMBIX,
3aKIIFOUYEHHBIX MEKIY
napajuiebHbBIMU
IUIOCKOCTSIMU; O
IIEPECEYECHUH MPSIMOU ¢
JBYMsI apajyieIbHBIMU
IUIOCKOCTSIMU

38

IToBTOpEHue: Teopema
[Tugaropa Ha miaockocTu

39

IToBTOpEHMUE:
TPUTOHOMETPUA
MNPsIMOYTOJILHOT'O
TpEeyroJabHUKa

40

CaoiicTBa Ky0a 1
IPSMOYTOJIBHOTO




napajjiciacnuicaa

41

Brruuncnenue ninH
OTpPE3KOB B KyOe U
MPSIMOYTOJIBHOM

rapajieenuIesie

42

[lepneHAUKYIAPHOCTD
IIPSAIMOM U TUIOCKOCTH.
IIpusnax
NEPIEHAUKYIISIPHOCTH
IIPSIMOM U TNIOCKOCTHU

43

[lepnieH UKy ISIPHOCTD
IIPSAMOM U TUIOCKOCTH.
IIpusnax
NEPIEHANKYIISIPHOCTH
IIPSAIMOM U TNIOCKOCTHU

44

Teopema o cyniecTBOBaHUU
H €IUHCTBEHHOCTH
MPSMOM, MPOXOSIIEH
4yepes3 TOUYKY IPOCTPaHCTBA
Y MEPIICHAUKYIISAPHON K
IIIOCKOCTH

45

ITimockoctu u
MePIEHANKYIISIPHBIE UM
MPSIMBbIE B MHOTOTPaHHHUKAX

46

IIimockoctu u
MepPIEHANKYISIPHBIE UM
MPSIMbIE B MHOTOTPaHHHUKAX




47

Ilepnenpukymnsap u
HakJIoHHas1. [locTpoenne
NEePIEeHIUKYIISIpa U3 TOUKU
Ha IPSAMYIO

48

Ilepnennuxymnsap u
HakJIOHHas1. [locTpoenune
NEPIEeHIUKYIIIpa U3 TOUKU
Ha IPSAMYIO

49

Teopema o Tpéx
NEepIEeHIUKYIIApax (Ipsmast
u oOpaTHas)

50

Teopema o Tpéx
nepreHAnKyIpax (mpsamast
u oOpaTHas)

51

Yron mexnay
CKPENTUBAIOIINMHUCS
MPSMBIMU

52

[Touck nepreHIuKyITPHBIX
MIPSIMBIX C TIOMOIIIBIO
MePIEHINKYIISIPHBIX
IUIOCKOCTEH

53

OptoronanbHoe
MIPOSKTHPOBAHUE

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
IIMPAMHU/IBI C TOMOUIBIO




OPTOTOHAJIBHOU MPOEKIIUH

55

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIBHOU
MIUPAMHU/JIBI C TOMOUIBIO
OpPTOTOHAJIBLHOU MPOEKIIUU

56

CummMmertpust B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO MJIOCKOCTH.
IInockocTy cuMMeETpUii B
MHOTOTpaHHHUKaX

57

[Ipu3nak
NEPIEHANKYIAPHOCTU
IIPSAIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUHU

58

[IpaBuibHBIE
MHOTOTpaHHUKHU. Pacuér
pacCTOsTHUM OT TOYKH J0
IJIOCKOCTH

59

[IpaBuibHBIE
MHOTOTpaHHUKH. Pacuér
paccTosiHUM OT TOYKHU JI0
TJIOCKOCTH

60

Crioco0bl OMyCTUTh
MEPIEHINKYIIAPHL:
CUMMETpHUS, CABUT TOUKU
0 TapajuIeIbHON MPsIMOK




61

CaBur 1o HenapauienabHON
IIPSIMOM, U3MEHEHHE
paccTostHUi

62

Konrponsnas padora
"B3aumHoe pacnoyioxkeHue
IIPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

63

IToBTOpEHME: Yyron MeXay
IIPSIMBIMU Ha INIOCKOCTH,
TPUTOHOMETPUSI B
IIPOU3BOJIBHOM
TPEYroJbHUKE, TEOpEMA
KOCHHYCOB

64

IToBTOpEHME: YyrOn MEeXay
CKPEIMBAIOIINUMUCS
IIPSIMBIMU B IPOCTPAHCTBE

65

reOMeTpI/I‘IeCKI/Ie MCTOABI
BBIUHUCIICHUA YIJIa MCIKIY
MMpsAMBIMHA B
MHOT'OI'paHHUKax

66

JIByrpaHHbIii yroJ.
CBOMCTBO JTUHEUHBIX YTJIOB
JIBYTPaHHOIO yTria

67

[lepnenaukynspHsie
m1ockocTu. CBOMCTBA
B3aMMHO
NEPIECHIUKYISIPHBIX




IJIOCKOCTEN

68

IIpusnax
MEPIEHAUKYIISIPHOCTH
IJIOCKOCTEM; TEOpEMa O
IIPSIMOM TIEPECEUEHHUS IBYX
IIJIOCKOCTEN
MEePIEHAUKYIISIPHBIX
TpeThel IIIOCKOCTH

69

IIpssMoyronbHBIN
napajuieNienunen; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuiesenumneia

70

Teopema o guaroHanu
MPSIMOYTOJIBHOTO
napajieienuneaa u
CJIEACTBUE U3 HEE

71

CrepeomeTpuyeckue u
NPUKJIa/IHBIE 3a]1auH,
CBSI3aHHBIE CO B3aUMHBIM
PacroJI0KEHUEM NPSAMBIX U
IJIOCKOCTH

72

[ToBTOpEHueE:
CKpELIMBAIOILINECS
MpsIMbIE, MapajuielIbHbIE
IJIOCKOCTH B CTAHJAPTHBIX
MHOT'OTpaHHUKAX




73

[Tapa mapannenpHbIX
IJIOCKOCTEN Ha
CKPEIIUBAOIIUXCS
MPSIMBIX, PACCTOSTHHE
MEXITY
CKPENTUBAIOIINUMHUCS
MPSIMBIMU B IPOCTBIX
CUTYaIUsIX

74

PaccrostHHME OT TOYKH 110
MJIOCKOCTH, PACCTOSTHUE OT
IIPSAMOM J10 IJIOCKOCTH

75

Beruucnenue paccrossHuin
MEXIY
CKpELIUBAIOIIUMUCS
IIPSIMBIMH C IIOMOLIBIO
MEePIEHANKYISIPHON
IUIOCKOCTH

76

TpéxrpanHslii yroi,
HEPaBEHCTBA IS
TPEXIPaHHBIX YTJIOB.
Teopema IIudaropa,
TEOPEMBbI KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO
yria

71

DneMeHTHI ChepruIecKoit
T€OMETPHH: T€0Ie3MUECKHE
JMHUM Ha 3emJiie




78

KonTponbnas padota
"Vl u pacctosaus"

79

CucreMaTusanusg 3HAHUI
"MHOrorpaHHuK 1 €ro
SJIEMEHTHI"

80

[Tupamupga. Bunsl
nupamu. [IpaBunbHas
nvpamua

81

[Tpusma. IIpsimas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunpHas npuzma

82

[Ipamoit napaienenunes,
MPSAMOYTOJIbHBII
napajuiesienumnes, Kyo

83

Brimykiieie
MHOTOIpaHHMKHU. Teopema
Ditnepa

84

Beinykiisie
MHOTOrpaHHMKHU. Teopema
Oitnepa. [IpaBuibHbIC U
ITOJTYITPaBUJIbHBIE
MHOT'OIPAHHUKH

85

Konrponsnas padora
"MHororpaHHuku"

86

IlonsTue BCKTOpA Ha
IIJIOCKOCTH U B




IIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 PazHocTth BEKTOpPOB

89 [IpaBuio mapannenenunena

90 YMHOXKEHUE BEKTOpa Ha
YHCIIO
Paznoxxenue Bexropa o

01 0a3ucy TpEéx BEKTOPOB, HE
JIe)KAIUX B OJJHOM
IJIOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE

93 Brruucnenue yria Mexay
BEKTOpPaMH B IPOCTPAHCTBE

94 [Ipocreiimue 3aqaum ¢
BEKTOpaMH

05 IIpocreiimne 3anauu ¢
BEKTOpaMH

96 IIpocreiimne 3anauu ¢
BEKTOPaMH

97 IIpocreiimue 3anauu ¢
BEKTOPAMH

08 O06001IeHE U
CUCTEMaTHU3alMs 3HAHUN

99 O06001IeHNEe "

cUCTEMATH3aUA 3HAHUN




100 Hrorosast KOHTpOIbHASA i
pabora
101 Hrorosast KOHTpOIbHAS 1
pabota
102 OO6o01enue u ) {
CUCTEMATH3alMsl 3HAHUH
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102




11 KITACC

Ne
n/
n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTpoabHbie
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIeKTPOHHbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[ToBTOpEHME TEMBI
"Koopaunatel BeKTOpa Ha
IJIOCKOCTH U B
npocTpaHcTBe"

[ToBTOpEHME TEMBI
"CkamnsipHoe
IIPOU3BEIeHNE BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncnenue yria
MEX/1y BEKTOpaMu B
npocTpaHcTae”

[ToBTOpEHKE TEMBI
"VYpaBHEeHME PSAMOH,
MPOXOJIALLEH Yepes ABe
TOYKH"

VYpaBHEHHE IIIOCKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

VYpaBHEHHE [IIOCKOCTH,
HOpMaJlb, ypaBHEHHE




IIJIOCKOCTHU B OTPE3KaAX

Bexropnoe
IIPOU3BEICHUE

JInHeliHbIE HEPaBEHCTBA,
JIUHENHOE
IIpOrpaMMUpPOBaHUE

JIvHeiHbIe HEpaBEHCTBA,
JUHENHHOE
pOrpaMMHUPOBaHUE

10

AHaMTHYEeCKHE METOJIBI
pacdéTa yria MexmIy
MPSMBIMH B
MHOTOTpaHHUKAaX

11

AHaINTHYECKHUE METOIBI
pacdéTa yria MexmIy
IUIOCKOCTSIMU B
MHOTOTPaHHHUKAX

12

dopmyiia pacCTOSHUSA OT
TOYKH OO0 IINIOCKOCTHU B
KOOpAHUHATaX

13

HaxoxeHue pacctosHuit
OT TOYKH 10 INIOCKOCTH B
KyOe

14

Haxoxnenue paccroaaui
OT TOYKH JI0 INIOCKOCTH B
MPaBWIBLHON IUPAMHUJIE




15

KonTponbhas padota
" AHaTUTHYECKas
reomeTpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHBIE
MHOTOTPaHHUKHU

17

Ceuenusa
MHOFOFpaHHI/IKOBZ MCTO/
CIIEOB

18

Ceuenus
MHOT'OTPaHHUKOB:
CTaHJapTHbIE MIJIOCKOCTH,
MepecevyeHus MPSIMbIX U
IUIOCKOCTEH

19

HapannenLHble IpsAMBIC U
IIJIOCKOCTH:
napaJijiCJIbHbIC CCUCHUS

20

[TapannensHbIE IPSIMbBIE U
TUIOCKOCTH: PaCUET
OTHONIEHUI

21

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIMBAOIIINMHCA
IPSMBIMU

22

IlepnenaukynsapHsie




IIPSIMBIE U TUIOCKOCTH:
CTaHJapTHBIE Napbl
MEePIEHANKYISIPHBIX
IJIOCKOCTEN M MPSMBIX,
CUMMETpUHN
MHOTOIPAHHUKOB

23

IlepnenaukynspHsie
IIPSIMBIE U TUIOCKOCTH:
TeOpeMa O TPex
MEPIEHANKYIISIPAX

24

IlepnenqukynspHsie
IIPSIMBIE U IUIOCKOCTH:
BBIYMCIICHMS IJIUH B
MHOT'OIPAaHHHMKAX

25

[ToBTOpEHME: MO
MHOT'OYTOJILHUKOB,
(bopMyIIBI 171 TUTOIIAEH,
COO00pakeHUsI MOA00uS

26

[ToBTOpEHUE: IO TN
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIOIIAJICH,
CO00pakeHusI MOA00uS

27

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJIbHUKOB,
(bopMyITBI TS TUTOIIAJICH,
co00pakeHusI MOA00us

28

ITmomaau ceuenmit




MHOT'OTPaHHHUKOB:
IJIOIIAY TTIOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
COOOpakeHHS TI0T00MS

29

IInomanyu ceyenuit
MHOTOTPaHHHUKOB:
IJIOLIAU TIOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
COOOpakeHUs TI0I00MS

30

Konrponbnas padora
"[ToBTOpEHwMeE:
MHOTOT'PaHHHUKH, CEUCHHSI
MHOTOTpaHHUKOB"

31

O0BéM Tena. O0beM
PSIMOYTOJIBHOTO
napauiesieumne/a

32

3anaun 00 yABOCHUU
Ky0Oa, 0 KBajpaType Kyoa;
O TPUCEKLUH yTia

33

CrepeomeTpuieckue
3aJ1auM, CBA3aHHBIC C
00BEMOM
MPSIMOYTOJILHOTO
napasuieNienumneia

34

[Ipuknagneie 3a1auu,
CBSA3aHHBIE C
BBIUHCIIEHHEM 00BEMa




IIPSIMOYTOJIBHOTO
napajulieenune1a

35

OOBEM MpsIMOI TPU3MBI

36

Crepeomerpuueckue
3a/1a4u, CBA3aHHbBIC C
BBIYUCIIEHEM 00BEMOB
IIPSAIMOM TIPU3MBI

37

[IpuknagHeie 3aqauu,
CBSI3aHHBIE C 00BEMOM
MPSIMOU TPU3MBI

38

Brruucienue 00EM0B
TEJ ¢ IOMOIIBIO
OMPEICNIEHHOTO
uHrerpana. OobpEm
HAKJIOHHOM MPU3MBI

39

Brruncienue o0bEMOB
TEJI C IIOMOIIBI0
OIPEIENIEHHOTO
uHTerpana. OobpEm
MTAPaMUJIbI

40

dopmyna 00bEMa
nupaMuipl. OTHOLIEHHE
00bEMOB IMUPAMHU]T C
00LINM yIJIOM

41

dopmyna 00bEMa
nupaMuipl. OTHOLIEHHUE




00bEMOB MUPAMHU]T C
00LIUM yIJIOM

42

CrepeomeTrpuueckue
3a/1a4M, CBS3aHHEIC C
00BEMaMM HaKJIOHHOM
TIPU3MBI

43

CrepeomeTrpuueckue
3a/1a4M, CBSI3aHHBIE C
00BEMaMU TUPaMHUIBI

44

[TpuknaaHbie 3a1a49H 110
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[TpuknaaHbie 3a1a49M 110
teme "OOBEMEBI TENT",
CBSI3aHHEIE C 00BEMOM
U PAMH/IBI

46

[Ipumenenne 06bEMOB.
Brruucnienne pacctosiHus
JI0 TJIOCKOCTH

47

KonTponbnas padota
"O6bEM MHOTOrpaHHUKA"

48

MuwmHaapruyeckas
MMOBEPXHOCTb,
obOpazyromiue
LHAJIAHIPUYECKOMN




MMOBEPXHOCTHU

49

Humuunp. [psamon
KpyTrOBOW LIUITUHJP.
[Tmomaae MOBEPXHOCTH
LUIUHAPA

50

Konnueckas
MOBEPXHOCTb,
o0Opa3yronie KOHUIeCKOn
nosepxHoctu. Konyc

51

Ceuenue KoHyca
IUIOCKOCTBIO,
NapajuIeIbHON MIJIOCKOCTH
OCHOBaHUsA

52

VY ceu€HHbli KOHYC.
N3o06paxeHre KOHyCOB U
yCEUEHHBIX KOHYCOB

53

ITmomane OOKOBOM
MTOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

54

[Tnomane 60x0BOI
MMOBEPXHOCTH U MOJTHON
MMOBEPXHOCTU KOHYyCa

55

CrepeomeTrpuueckue
337244 Ha
JI0Ka3aTeIbCTBO U
BBIYMCJICHHE,




MMOCTPOEHUEM CEUECHUH
HUINHApPA, KOHyCca

56

CrepeomeTrpuueckue
3aa4M Ha
JI0Ka3aTeNNbCTBO U
BBIYMCIICHHUE,
MMOCTPOEHUEM CEUCHUH
HUINHApPA, KOHyCca

57

[Ipuknaaneie 3a1auu,
CBSI3aHHBIE C [IUIUHIAPOM

58

HpI/IKJ'IaI[HLIe 3aJa4u,
CBA3aHHBIC C TUIIMHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u
1apa ¢ MmIoCKOCThIO.
Kacanue mapa u chepst
IJIOCKOCTBIO. Bun n
n300pakeHHE mapa

61

[lepeceuenue chepol u
1apa ¢ IIOCKOCTBIO.
Kacanue mapa u chepst
IJIOCKOCTBIO. Bua n
n300paxKeHue mapa

62

VYpaBuenue chepsl.
[Tnomans chepsr u eé
qacTen




63

CummMmertpust chepsl u
mapa

64

CrepeomeTpuueckue
3aa4d Ha
JI0Ka3aTeIbCTBO
BBIYMCJICHUC, CBA3aHHBIC
co cepoii U mapom,
MIOCTPOEHUEM HX CEUCHHI
TUTOCKOCTBIO

65

CrepeomeTpuueckune
3aa4d Ha
JI0Ka3aTeIbCTBO
BBIYMCJIICHUC, CBA3aHHBIC
co cepoii U mapom,
MIOCTPOEHUEM HX CEUCHHI
TUTOCKOCTBIO

66

[Ipuknagneie 3a1auu,
CBsI3aHHBIE CO cepoii u
mapom

67

IToBTOpEHMUE:
OKPYHOCTh Ha
IJIOCKOCTH, BBIUMCIICHUS
B OKPYKHOCTH,
CTaHJapTHBIE TTO00Ms

68

Pasznuunsie koMOUHAIUU
TeJ BpalleHUs U
MHOTOTPaHHUKOB




69

3anauu o reme "Tena u
MOBEPXHOCTHU BpaleHus"

70

3anauu o teme "Tena u
MIOBEPXHOCTHU BpaleHus"

71

KonrponsHas pabora
"Tena n NOBEPXHOCTH
BpaieHus"

72

O0BEM muIIMHIpA.
Teopema 06 00BEME
NPSIMOTO LIWJIHHIPA

73

Brruucienue 00EM0B
TEJ ¢ IOMOIIBIO
OMPEICNIEHHOTO
uHrerpana. OobpEm
KOHycCa

74

[Tmomany OOKOBOH U
ITOJIHOW ITOBEPXHOCTH
KOHYycCa

75

CrepeomeTrpuueckue
3a/1a4M, CBSI3aHHEIE C
BBIYMCIIEHHEM 00HEMOB
[WIAH]PA, KOHYyCa

76

IIpukiagueie 3aga4u 110
teMe "O0bEMBI U
IIJIOIIA Y TTIOBEPXHOCTEN

Tex"




77

O0béM 11apa u 1apoBOro
cekropa. Teopema 00
00béme mapa. [lnomanp
chepsr.
CrepeomeTpruueckue
3aJIa4M, CBS3aHHBIC C
BbIUHCIICHHEM 00BEMOB
1rapa, IrapoBoro
CErMEHTA U IMapOBOTO
CeKTopa

78

IIpukiagHeie 3aga4u 110
teme "OOBEMEI TEN",
CBSI3aHHBIC C 00BEMOM
mapa M IIoIaabo
cheprl. COOTHOIICHHS
MEXIy TIIOMIAISIMA
MMOBEPXHOCTEU U
00BpEMaMHU ITOTOOHBIX TEN

79

ITogo6HbIe Tena B
MIPOCTPAHCTBE.
N3menenune o0béMa mipu
moxoouu.
CrepeomeTpuyeckue
3aJ1auM, CBA3aHHBIC C
BBIUHCIICHHEM 00BEMOB
TeJ ¥ IUIoIaaei
MMOBEPXHOCTEUN




80

KonTponbhas padota
"[Tomanu MoOBEpXHOCTH
1 00BEMBI KPYTJIbIX TET"

81

JIBU>KEHHUS IPOCTPAHCTBA.
OrobpaxeHusl.
JIBM>KEHUS U PaBEHCTBO
¢uryp. O6mue cBoiicTBa
IBIDKCHUHU

82

Bunnl nBukeHUit:
IapajuleIbHBIN IEPEHOC,
LIEHTpaJIbHAasi CAMMETPHS,
3epKaJIbHAsl CUMMETPHUS,
IIOBOPOT BOKPYT IIPSAMOM

83

[TpeoOpa3zoBanus
nopo6ust. [Ipsmas u
cdepa Ditnepa

84

reOMeTpI/I‘IeCKI/Ie 3aJa4uun
Ha IPpUMCHCHHUC
JBHXXCHUA

85

KonTtponbhas pabota
"BekTopsbl B
npocTpaHcTBe"

86

Oo6o0maromiee
noBropenue 11 monaruit
1 METOJIOB Kypca
reomerpuun 10-11
KJIACCOB, CUCTEMATH3AIMS




3HAHUM:
"[TapamiensHOCTh
IIPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

87

Ob6o0maroree
noBTopenue 11 nmousTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3alHs
3HaHui: "BekTopsl B
npocTpaHcTse"

88

Ob6o0maroree
noBTopenue 11 nmousTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "BekTopsl B
npocTtpaHcTse"

89

Ob6o6marommee
noBTopenue 11 nmousTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHuil: "O0beM
MHOTOTrpaHHHKA"

90

Ob6o6marommee
noBTopenue 11 nousTuii




U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "O0bemM
MHOTOTpaHHHKA"

91

Ob6o6mrarommee
noBTopenue 11 nmousTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
sHanuil: "lnomanm
MMOBEPXHOCTU U 00BEMBI
KpyTJbIX Ten"

92

O6o6maromee
noBTopenue 11 mousTuii
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3AITUS
suanui: "Ilnomanu
MMOBEPXHOCTU U 00BEMBI
KpyrJibix Ten"

93

Nrtoroas KOHTpoOJIbHAS
pabora

94

Hrorosast KOHTpOIbHAS
pabota

95

[ToBTOpenue, o6o0IIEHNE
U CUCTEeMaTH3aIHs




3HAHUU

96

Hcropus pa3Butus
CTEPEOMETPUN KaK HAyKU
U €€ pojb B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU

97

Hcropus pa3Butus
CTEPEOMETPUN KaK HAyKU
U €€ pojb B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU

98

Hcropus pa3Butus
CTEPEOMETPUH KaK HAyKU
U €€ poJb B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU

99

Hcropus pa3Butus
CTEPEOMETPUN KaK HAyKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
MH)XCHEPHBIX U




KOMIIBIOTEPHBIX
TEXHOJIOTUN

100

Hcropust pa3sutus
CTEPEOMETPUHU KaK HAYKH
U €€ poJb B Pa3BUTUU
COBPEMEHHBIX
WMH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pa3sutus
CTEPEOMETPUHU KaK HAYKH
U €€ poJb B Pa3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus pa3sutus
CTEPEOMETPUHU KaK HAYKH
U €€ poJb B Pa3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI

10 KIIACC

Konx nposepsiemoro

IIpoBepsiemble npeMeTHbIE pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe.]

pe3yJjbTara o01ero oopazoBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, PsAMAas, INIOCKOCTb
7.2 [IpuMeHsATh aKCMOMBI CTEPEOMETPHUH U CHEACTBUS U3 HUX IIPHU PEUIEHUU T€OMET
7.3 OnepupoBath NOHATHAMU: MAPAIIIEIBHOCTh U MEPIEHANKYISIPHOCTD NMPSAMBIX U
7.4 KnaccuduimpoBats B3auMHOE PacioioKeHHE MPSMBIX U IUIOCKOCTEH B MIPOCTP
75 OnepupoBaTh NOHATHAMM: ABYTPAHHBIN yToJl, TPaHU JBYTPAHHOTO yIJa, pedp
' yToJI IBYTPaHHOI'O yIJia, FpagyCHas Mepa JBYTPaHHOIO yria
76 OnepupoBarb MOHATUSMU: MHOTOIPAHHMK, BBINYKIbII W HEBBITYKJIbI
) MHOTOI'PAHHUKA, TPABUJIbHBIM MHOTOTPAHHUK
7.7 Pacnio3HaBaTh OCHOBHBIEC BHIbI MHOTOTPAHHUKOB (TTUPAMK/IA, IPU3MA, IPSIMOYT
78 KnaccupunupoBaTe MHOTOrpaHHMKH, BBIOMpPAs OCHOBaHMS JJIsl KJACCU(HUKALL
' MHOTOTpaHHHMKH, TPaBUJIbHbIE MHOTOTPAHHUKH, IIPSIMbIE U HAKJIIOHHBIE TPU3MBI,
7.9 OnepupoBaTh NOHATHAMU: CEKYIas INIOCKOCTb, CEYEHNE MHOTOTPAaHHUKOB
7.10 OOBSCHATD MPUHIIMUIIBI TOCTPOEHUS CEUEHUH MHOTOTPAHHUKOB, UCTIONB3YS MET:
711 Ctpouth ceyeHUs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH (BHIHOCHBIE)
' MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOXJAEHHE TE€OMETPUYECKHX BEJIMYMH MO oOpas3nam
712 U3BECTHbIE AHAJIMTUYECKHE METOJbl MpPU PEIICHUHM CTAaHJApTHBIX MaTeMaTu
' pPacCTOSIHUN MKy ABYMS TOUYKaMH, OT TOUKHU J0 MPSIMON, OT TOUKHJIO TIIOCKO
MPSIMBIMU
Pematp 3amauM Ha HaXOXJAEHHE TE€OMETPUYECKHX BEJIMYMH IO oOpasuam
713 U3BECTHbIE AHAJTUTUUECKUE METO/IbI IIPU PEIICHNUU CTAaHAAPTHBIX MaTEMAaTUYECK
' MEXJly CKpEIIMBAIOIIMMUCA NPSIMBIMU, MEXAY MPSAMOM U IJIOCKOCTBIO, MEX
yTJIOB
714 Bbrancnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3M
' (hopMyJ1, BEIUUCIIATH COOTHOIICHHUS MEXTy TUIOIIASIMHA TOBEPXHOCTEH, 00BEMaA
715 OnepupoBaTh NOHATHSMHU: CUMMETPHsI B IIPOCTPAHCTBE, LIEHTP, OChb M IUIOCK
' IUIOCKOCTh CUMMETPUH (PUTYPBHI
716 W3Bnekatb, mpeoOpa3oBbIBATh M UHTEPIPETHPOBATh MHGOPMAIUIO O MPOCT

¢durypax, npeJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX




[IpumensaTh reomerpuyeckue QaxThl AJIs PELICHUS CTEPEOMETPUUYECKHUX 3a1a

717 IIaroB PEUICHHUs, €CIIM YCIIOBHSI TPUMEHEHHS 3aJaHbl B IBHOH (opme
718 [IpumensTh mpocTEiine NPOorpaMMHbBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIL
' CTEPEOMETPUYECKHX 3a/1a
719 [IpuBoaNTE NMpUMEpPBI MAaTEMAaTHUYECKHUX 3aKOHOMEPHOCTEW B IPHUPOAE WU KH3
' 3aKOHOB '€OMETPUHU B UCKYCCTBE
[TprMeHATh NOTyYeHHbIE 3HAHUS Ha MPaKTHKE: aHAJIM3UPOBATh PEaIbHbIE CUT
HOHATHSL B IPOLIECCE IIOMCKA pEeIIeHHs] MaTeMaTHYecKu C(HOpMYIUPOBAHH
7.20 peanbHble CHUTyallUd Ha s3bIKE TIE€OMETPUH, HCCIEeI0BaTh IOCTPOCHHBIE
reOMETPUYECKUX MOHATHH M TeopeM, ammapara ajireOpbl, pelarh MpaKkTH
HaXO0KJEHUEM IeOMETPUYECKUX BEIMYUH
11 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa3oBaTeJIk
HPOBEPIEMOTO 0011ero o0OpazoBaHus
pe3yJabTarta
6 I'eomerpus
OnepupoBaTh MOHATUSAMH: IHIUHIPHYECKAs] TOBEPXHOCTh, 0Opa3ymomue I
6.1 LIWIMHIpP, KOHMYECKas IOBEPXHOCTb, OOpa3ylollue KOHUYECKOM MOoBepX
MIOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpameHus (IHIUHIDP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI OTYUYEHUS TeJl BpallleHus
6.4 KiaccudumupoBars B3auMHOE pacnoyiokeHue chephl U MIIOCKOCTH
6.5 OnepupoBaTh MOHATHSIMM: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICO
' OCHOBAHUE IIaPOBOI'0 CJIOS, BBICOTA IIAPOBOTO CJIOS, IIAPOBOI CEKTOP
6.6 Bbruucnate 00bEMBI U IITOIIAIN TIOBEPXHOCTEH TEJ BPALICHUS, TEOMETPUUYECKIX
6.7 OnepupoBath MOHATUSAMU: MHOTOI'PAaHHUK, BIMCAHHBIN B chepy U ONMUCAHHBIHN O
' B MHOT'OTPaHHUK WJIX TEJIO BPALLEHUS
6.8 BBI4uciasTh COOTHOMICHHS MEX Ty TUTOIIAASIMHU TTOBEPXHOCTEN M 00BEMaMHU OO0
6.9 N3o06paxats usyyaembie GUIYpsl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHD
6.10 BBINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX ()
' CTPOMUTH CEYEHUS TEJ BPALLEHUS
6.11 W3BnekaTb, MHTEPHOPETUPOBATh U IpPeoOpa3oBbIBaTh MH(OPMAILMIO O MPOCT
' ¢burypax, npeAcTaBICHHYIO Ha YepTexax U pUCYHKaxX
6.12 [TpuMensaTh reoMeTpudeckue (hakThl U peIIeHHs] CTEPEOMETPHUECKUX 3ajad

maroB pe€ICHusA, €CJIN YCIOBHA IPUMCHCHH 3a/1aHbI B SIBHOU (bopMe




6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

BremonaaTs HeﬁCTBHH CJIOKCHU BCKTOPOB, BEIYUTAHUA BCKTOPOB U YMHOXKXCHUS

6.14 KaKMMU CBOWCTBaMH OHM 00JIaJatoT
6.15 [TpuMeHsATh MpaBUIIO MapaIesenuIe a MPY CI0KEHUH BEKTOPOB
OmeprpoBaTh MOHATHAMH: JEKApPTOBBI KOOPAWHATHI B INPOCTPAHCTBE, BEKTOP
6.16 BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY BEKTOPAMHU, CKaJISIPHOE MTPOU3BEIE
KOMIUTaHApHBIC BEKTOPBI
6.17 HaxomuTe cymMMy BEKTOPOB W TPOW3BEICHHE BEKTOpa Ha YHCIO, YTOI
' MIPOM3BEICHUE, PACKIIAABIBATh BEKTOP TI0 JABYM HEKOJUTHHEAPHBIM BEKTOPaM
6.18 3azaBatTh IVIOCKOCTh YPABHEHHEM B IEKapTOBOM CHCTEME KOOPAUHAT
6.19 Pemate npocreiinme reoMmeTpuieckre 3aa4l Ha MPUMEHEHUE BEKTOPHO-KOOPAU
6.0 Pemate 3aaun Ha 10Ka3aTeNbCTBO MaTeMAaTHYECKUX OTHOUICHUH M HAaXOXKACHU
' oOpasiaM WM aNropuTMam, IIPUMEHSI U3BECTHBIE METO/IbI TIPH PELICHUH CTaH/A
621 [TpuMeHSTHh MpOCTEHIIe MPorpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHKAIT
' CTEPEOMETPUYECKHX 3a1a4
6.0 [TpuBOANTE TPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TNPHUPOJE H KH3
' 3aKOHOB T'€OMETPHHU B UCKYCCTBE
[TpuMeHATH MONydeHHbIE 3HAHUS Ha MPaKTHKE: aHAJIM3HpPOBATh PEeaJbHBIE CHTY
MOHATUS B TpoIlecce IOMCKAa pELIeHHs MaTeMaTH4ecKd Cc(HOpMYIHMPOBAHH
6.23 peaJibHble CHUTyallud Ha S3bIKE TI'€OMETPHUM, HCCIEN0BaTh IIOCTPOEHHBIE

reOMETPUUYECKUX TOHATUN M TEOpeM, amnmapara ajireOpbl, pelaTh MPaKTH
HAaXO0KJICHUEM F€OMETPUYECKUX BEIINYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

10 KIIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COAECPKAHUSA

I'eomerpus

7.1

OCHOBHBIE ITOHATHUSI CTCPCOMETPHUU. Tqua, npsiMas, IiI0CKOCTh, ITPOCTPAHCTBO. ITousiTre 06

CTCPCOMETPUUN: aAKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX

7.2

B3aumHoe pacronoxkeHue MpsIMBIX B TMPOCTPAHCTBE: IMEPECEKAIOLIUECs, IMapalljielibHbIe
[TapanienbHOCTh OPAMBIX M TUIOCKOCTEH B MPOCTPAHCTBE: MapajliebHbIE MPsIMbIE B IMPOCT
NpSIMBIX, MApaUIeTbHOCTh MNPSIMONM M IUIOCKOCTH. YTJBIC COHANpPaBIEHHBIMH CTOPOHA
npoctpancTBe. [lapaminensHOCTh TMIIOCKOCTEW: MapaijieNibHble IUIOCKOCTH, CBOMCTBA
[Ipocreiimue mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadap, KyO, napajuienenumnes,

7.3

[lepnieHAUKYISIPHOCTh MPSAMOM M IUIOCKOCTU: TMEPHEHAUKYJISIPHbIE MpPSMbIE B MPOCTPAHC
NEPIEeHIUKYJISIpHbIE K IUIOCKOCTH, TMPHU3HAK NEPHIEHANKYISIPHOCTH TMPSAMOM U IO
MEPIEeHIUKYISIPHON TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YTOJl MEXKIY MPSAMOI U IMIIOCKOCTHIO
yroia AByrpaHHoro yria. [lepneHaukyssip U HaKJIOHHBIE: PACCTOSHUE OT TOYKU JIO IIOCKO
TUIOCKOCTH, TpoeKlrs (GUrypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTb IUIOCKOCTEH: MpHU3H
riockocTeil. Teopema o Tpéx meprneHAnKyIspax

7.4

[TonsiTie MHOTOTpaHHWKA, OCHOBHBIE JJIEMEHTHI MHOTOTPAHHUKA, BBIMYKJIBIC W HEBBIMYKI
MHororpanHuka. Ilpusma: n-yroinpHas npusMa, 'paHd U OCHOBAHUS IMPHU3MBIL, IMpsiMas U H
MOJIHASl TOBEPXHOCTh Npu3Mbl. [laparnenenumnen, npsMOYToJdbHBINH Mapajjiesienune]a U ero cB
nupaMuja, TpaHM M OCHOBAHHWE MHUPAMHJIBI, OOKOBask M TMOJIHAS MOBEPXHOCTh MUPAMHU
nupaMuja. DJIEMEHThl MPU3Mbl M nupamuabl. [IpaBUibHBIE MHOTOTPAaHHHUKHU: IOHSATHE
MpaBWIbHAs TMpU3Ma U MpaBWIbHAS NHpPaMUa, NpaBWIbHAs TPEyroyibHas NHUpamMuaa U
[IpencraBieHue o MpaBUIBLHBIX MHOTOTPaHHUKAX: OKTadp, A0JeKadAp U ukocasapyrue Ceue

7.5

CuMMmeTpHst B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, INIOCKOCTH. DJIEMe
napajuiejenuneaax, paBUabHbIX MHOIOTPaHHUKAX

7.6

Breruncnenue 371eMEHTOB MHOTOTPAHHUKOB: p&0pa, auaroHamd, yriel. [lnomane 6oxo

MOBEPXHOCTH TPSIMOM MPHU3MBI, IUIOMIAJb OCHOBAaHWH, TeopeMa O OOKOBOW ITOBEPXHOCT
OOKOBOH MOBEPXHOCTH M TIOBEPXHOCTH MPABWIIBHON MHUPaMHIBI, TEOPEMa O TUIOMIAIN ycedt
00Bvéme. O0BEM nUpaMuIbl, IPU3MbI

7.7

[TomoGHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEX/TY IIOUIAIIMHU MIOBEPXHOCTEH, 00bEMa

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

['eomerpus




[unuaapuyeckas MOBEPXHOCTh, 00pa3yrolue LUIMHAPUYECKONW MOBEPXHOCTH, OCh II

6.1 Hununnap: ocHoBaHMs U OOKOBasi MOBEPXHOCTh, 00pa3yromiasi U 0Cb, IJIOLIab OOKOBON U
Konnueckas moBepxXHOCTh, 00pa3yrolne KOHUYECKOH MOBEPXHOCTH, OCh M BEPIIMHA KO
6.2 OCHOBaHWE U BepIIuHA, oOpa3yromias W OCh, IUIOHIAJb OOKOBOM W TOJHOW IOB
o0pa3ylomye 1 BHICOTa, OCHOBAHHS U OOKOBast MIOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paauyc, IMaMeTp, oAb MOBEpXHOCTH cdepbl. B3aumuoe pacn
KacaTeNbHasl IJIOCKOCTh K cdepe, MIonaas chepsl
6.4 N300pakeHue Tes BpallleHus Ha MI0CKOCTH. Pa3BépTka MIMHApa U KOHyca
6.5 KomOunanuu Ten BpalieHUsi 1 MHOTOIPAaHHUKOB. MHOIOrpaHHUK, ONMUCAHHBIA OKOJ
' MHOTOTPaHHUK, UJIU TEJIO BpaIlleHUS
6.6 [Tonsitie 060 00béMe. OCHOBHEIE CBOMCTBA 00BEMOB Tei. Teopema 06 00BEME TPsIMO
' cieactBus 3 He€. O0BEM mmmHApa, KoHyca. O0BEM 1Iapa U TIomanb chepsl
6.7 [TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOLIAIIMU IIOBEPXHOCTEH, 00D
6.8 Ceuenuss muauHzApa (HapauielbHO M MEPHEeHAMKYJISIPHO OCH), CEYeHHMsl KOHyca
) IIpOXOo/slIee Yepe3 BepIINHY ), CeUSHUS I1apa
Bektop Ha miockocth M B mpocTpaHcTBe. ClOKEHHWE W BBIYMTAHHE BEKTOPOB. Y
6.9 Paznoxxenue BekTopa mo TpéM HEKOMILIaHApHBIM BekTOopam. [IpaBuio napamienenumnes
IIPUMEHEHHUEM TpaBUII JEUCTBUI ¢ BEKTOpaMU
[IpssMmoyronbHas cucreMa KoopAauHAT B npocTtpaHcTBe. Koopaunatel Bexropa. IIpoct
6.10 VYron mexnay Bekropamu. CKaliipHOE MPOU3BEIEHNE BEKTOPOB. Bhluncienue yrios mMe

KoopanHaTHO-BEKTOPHBIN METOJT IPU PEIIEHNN T€OMETPUYECKHX 33]1a4




IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3SOBAHUSA

Koa nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTATAM OCBOEHUSI 0C
NMPOrpamMMbl CpeiHero o01ero 06pa3oBaHusA

Biianenne Meromamu [10Ka3aTeNbCTB, AITOPUTMAMU  DPEIICHMS 3a7ad;
ONIEpUpPOBATh IIOHATUSAMHU: OIpPENEICHUE, AaKCHOMa, TeopeMa, Clie
JI0Ka3aTeIbCTBO, PAaBHOCUJIbHBIE (DOPMYITUPOBKHU; NMPUMEHATh HMX; YMEHU
IIPOTUBOIIOJIOKHOE YTBEPXKACHUE, IPUBOAUTH IIPUMEPBI MU KOHTPIP
MaTeMaTHYECKOW HMHIYKIMH; IIPOBOJUTH JOKA3aTENIbHBIE PACCYKIACHUS II
JIOTUYECKYIO IIPABUIIBHOCTD PACCYXKIACHUHN; YMEHUE ONIEPUPOBATH IIOHATUS
OIlEpalliy HAJl MHOXXECTBAMHU; YMEHHUE HUCIIOIb30BATh TEOPETUKO-MHOXKECT
peanbHBIX IPOLECCOB U SBICHUM W IIPU PELICHHUH 3a/ad, B TOM 4YHCIIEC U
YMEHHE OIEpUPOBATh MOHATHAMHU: Tpad, CBA3HBIN rpad, AepeBo, MHKI,

3agaBaTh U OIIMCHIBATH I‘pa(i)BI PpasiIndHbIMU CHOCO6aMI/I; HCIT0JI30BATh I'pal

YMeHue onepupoBaTh MOHITUSIMH: HATYPaTbHOE YHUCIO, IEN0E YHCIO, C
KOpPEeHb HATypaJlbHOM CTEeMeHM, CTENeHb C PalMOHAIBHBIM IOKa3aTele
MoKasaresiem, Jlorapudm 4Yuciia, CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIHHO
paloHaIbHOE YHCIO, HMPPALMOHAIBHOE 4YHUCIO, MHOXECTBa HaTypalb
NEHCTBUTENBHBIX YUCEN; YMEHUE HCIONb30BaTh MPU3HAKU JIETHUMOCTH, Ha
HauMeHblllee oOIliee KpaTHoe, anroputMm EBKiuaa mpu pemieHuu 3aaa
MO3UIIMOHHBIMU CHUCTEMAaMU CUUCIICHUS, YMEHHUE BBHINOJIHATH BBIYHUCICHH
BBIp@KEHUI CO CTeNEeHsIMH U Jorapudmamu, mpeodpazoBaHus ApoOHO-paln
ONEepUpPOBATh TMOHATUSAMU: TOCJIENIOBATENBHOCTh, apUpMeTHUECKas
mporpeccusi,  OeCKOHEYHO  yObIBaroliasi  reoMeTpuueckas  Mpor
MOCIIEI0BATEIHHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX GOPMYIL; y
KOMIUIEKCHOE YHCIIO, CONPSOKEHHBIE KOMIUJIEKCHBIE YHCIa, MOIYNb U a
¢dbopMa 3amucu KOMIUIEKCHBIX YHCeNl (FreoMeTpuuecKasi, TPUrOHOMETpHUYEeC
MPOU3BOIUTL  apudMeTHdyeckue JeWCTBUS C KOMIUIEKCHBIMH — YHC
UCIIOJIb30BAaHUsl KOMIUIEKCHBIX YHCEN;, OMEepUPOBATH MOHSATUSMHU: MaTpPHU
MaTpHUIIbI, TEOMETPHUUECKHUI CMBICIT ONIPEACTUTENs

YMeHHe omnepupoBaTh IOHATHUSMHU: PpalMOHAIbHBIE, WpPpalUOHAIBbHBIC,
JorapupMHUECKUE, TPUTOHOMETPHUUECKUE YPaBHEHUSI U HEPABEHCTBA, UX
MOHSTHUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE NIPe0Opa3oBaHue, ypaBHEHHE, HE
U HEPaBEHCTB, PaBHOCWIBHOCTh YPaBHECHHW, HEPAaBEHCTB M CHCTEM,;
HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO PA3IIMYHBIX IPUEMOB; pellaTh ypPaBH

nmapaMeTpoM; MpPUMCHATHL YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JI PCII




3aJ1a4 U3 pa3IU4HbIX 00JacTel HayKu U peabHOMN )KU3HU

YMeHue onepupoBaTh HOHATHUAMM: (DYHKIUSA, YETHOCTh (PYyHKIUH
OrpaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYyM (YHKIIH
3Ha4YeHUs1 (YHKIUU HAa TMPOMEXYTKe, HelpepblBHAsS (YHKIHS, aCUMOTOTh
BTOpasi MpOM3BOJHAS (PYHKLUHU, TE€OMETPUUYECKHH U (PU3HMUECKUI CMBICIT
OINpeNIeIEHHBI MHTErpall; YMEHHE HaXOJWUTh AaCUMIOTOTHI Tpaduka
MIPOU3BOJIHBIE CYMMBbI, TPOU3BEACHHS, YacCTHOTO M KOMIO3MLIMU ¢y
KacaTenbHON K rpaduky (yHKIMM; YMEHHME HAaXOAMUTH MPOU3BOJHBIC 3J1€
UCTOJIb30BaTh TPOU3BOJHYIO JJISI MCCIENOBAaHUS (QYHKUUH, HAXOAUTh
3Ha4YeHus1 (PyHKIMI; CTpOUTh IpadMKM MHOTOWIEHOB C HCIIOJIb30BaHUE
aHaIM3a; IPUMEHATH IIPOU3BOAHYIO I HAXOKIEHUS HAUIIY4IlIero pPelleH
COLIMAJIbHO-)KOHOMMYECKUX M (PU3MUYECKHX 3a/Jayax; HaXOJUTh IUIOIIAIH
MHTErpaja; MPUBOAUTH IPUMEPHI MAaTEMaTUYECKOIO0 MOJIECIMPOBAHUS C
ypaBHEHUH

YMeHue omnepupoBaTh MOHATUAMH: Tpaduk ¢yHKIUHU, oOpatHas (yH
nuHerHas (QyHKOMs, KBajJpaTW4yHas (QYHKIUA, panuoHaidbHas ¢y
TPUTOHOMETpHYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKUE
norapudmuueckass  (QYHKIHH; YMEHHE CTPOUTh TpapuKd H3y4YeH
npeoOpa3zoBanus rpaduKoB (PYHKIIUNA, UCTIOJIBb30BaTh TpadUKU I U3yUeH
NIPU pEIICHUH 3a7a4d U3 APYTUX YYeOHBIX NPEAMETOB U 3a[a4 U3 peabHON
3aBHCUMOCTH MEX/y BEJIMYMHAMH; HCIIOJIB30BaTh CBOMCTBA U rpaduku QyH
HEPaBEHCTB W 3aJad C MapamMeTpaMu; M300pakaTh Ha KOOPIAMHATHOW II
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

YMeHue pemaTe TEKCTOBBIE 33Jadd pa3HbIX THUIIOB (B TOM YHUCIE Ha
IBIKEHHE, padoTy, CTOMMOCTh TOBAapOB M YCIyT, HAJOTH, 3a7adyd U3 00
CeMEUWHBIMU (PMHAHCAMH); COCTABIATH BBIPAKEHUS, YPABHEHUs, HEPABEHC
3a/la4d, HCCIENOBaTh IIOJIYYEHHOE PEIICHUWE U OLEHHUBATh IPaBIOION
MOZCIIMPOBATh peajbHblE CUTyallUM Ha S3bIKE MaTEMaTUKH; COCTAaB
HEPABEHCTBA M UX CUCTEMBI 110 YCJIOBMIO 3a/1a4d, UCCIIEA0BATH IIOCTPOCH

amrmapara ajare0pbl, ”HTEPIPETHPOBATH MOJTYUYECHHBINA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHUSMU: cpelHee apupMeTHuecKoe, MeauaHa

3HAaYeHMs, pa3Max, MAUCIEePCHUs, CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBOTO
UHTEPIPETUPOBaTh MHGPOPMAIUIO, MPEJICTaBICHHYI0 B TaOIHIaX,
OTPaXKAIOIyI0 CBOWCTBA pealbHBIX MPOLECCOB U SIBICHUN; MPEICTaBIIS
TaOJIMIl U JUarpaMM; MCCIe0BaTh CTaTUCTHUYECKUE TaHHbIE, B TOM YHUCIIE
METOJIOB M JJIEKTPOHHBIX CPEJCTB; TpadUUecKH HCCIEeI0BaTh COBMECT
JMarpaMM pacCerBaHMs U JTMHEWHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMH: CIy4dalHbIA ONBIT U CIy4yailHOE COOb




COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTb C HCIIOJI30BAHUEM TIpad
(GOpMyIIbI CIOXKEHHSI U YMHOXKEHHUSI BEPOSATHOCTEH, QOpMyJy MOJHOU Bep
KOMOMHATOpHbIE (aKThl U (POPMYJIBI; OLIEHUBATh BEPOSTHOCTU PEATbHBIX
MOHSTHUSIMU: ClTydaiiHasi BEIMUMHA, paclpeiesieHue BEpOATHOCTEH, MaTeMa
U CTaHAAapTHOE OTKJIOHEHUE CIy4aliHON BEIMUYMHBL, (PYHKIUN pacipeesieH
[IOKA3aTeIbHOIO M HOPMAJIBHOIO paclpeleleHuil; yMEHHE HCIOJb
pacnpeneneHuil A pelleHusl 3ajJad; 3HAKOMCTBO C TIOHATHUSIMHU: 33K
BBIOOPOYHBIX HCCIIEIOBaHUM; yMEHHE NPUBOIUTH MPUMEpPHl MPOSBIEH
MPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSIX; YMEHHUE OMNEpUPOBATH MOHSATHUS
YHCIIO COYETAaHUM, YUCIIO NIepecTaHOBOK; OMHOM HbloTOHA; yMeHue npume
paccyxaeHus JUIsl peleHHs 3ajad; OLEHUBaTh BEPOSATHOCTU pea
BEPOSTHOCTHYIO MOJIETTb M UHTEPIPETUPOBATH MOTYUEHHBIN Pe3yJIbTaT

YMeHue onepupoBaTh NMOHATUAMM: TOYKA, NpsAMas, MJIOCKOCTb, IPOCTpPa
yIiia, IOCKUNA Yo, ABYTPaHHbIN yroi, TpEXTPaHHbIM yroi, CKpemuBaio
U NEPIEHIUKYJIAPHOCTh MPSIMBIX M IIJIOCKOCTEH, Yrojd MEXIy MpsMb
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PacCTOSIHUE OT TOYKH 1O II
IPSIMBIMHU, PACCTOSTHUE MEXIY IUIOCKOCTSAMM; YMEHHE HCIOJIb30BaTh IIP
(bakThl ¥ TeopeMbl IIAHUMETPUU; YMEHHE OLICHMBATh pa3Mepbl 0OBEKTOB
MaTEMaTUYECKUE MOJEIN C MOMOULIbI0 F€OMETPUUECKUX MOHATUN U BEIUY
NPaKTUYECKHE 3a7auu
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YMeHue ornepupoBaTh MOHATHSMU: IUIOMIAAb (GUTYPBI, 00BEM (Urypsl
MHOTOTPaHHHK, CEUeHHE MHOTOTpaHHHMKA, KyO0, Napajielienumnen, mp
MOBEPXHOCTh BpAIlleHHs, IWIMHAP, KOHYyC, miap, cdepa, IUomagp ¢
MUPaMUJIbI, TPU3MBI, KOHYCa, IHIUHIPA, 00BEM Ky0a, IpSMOYTOJIBHOTO
MPU3MBI, IIJIUHIPA, KOHYCa, [Iapa, pa3BéPTKa MOBEPXHOCTH, CEUCHHS KOH
OCH WJIM OCHOBAHHIO, CEUYCHUE IIapa, TNIOCKOCTh, Kacatomasicst chepsl,
CeueHHe MHOTOTPAHHUKA, N300paKaTh MHOTOTPAHHUKH, GUTYPHI H TIOBEPX
TOM YHUCIIE C TIOMOIIBIO AJIEKTPOHHBIX CPEACTB; YMEHHE MPHUMEHSITH CBO
CaMOCTOSITENIFHO (POPMYJIMPOBAThH OIPENEICHUSI N3ydaeMbIX (UTyp, BBIIB
NpU3HAKaX TeOMETPUYeCKUX (uryp, OOOCHOBBIBATH WJIH OIPOBEPT
kinaccuukanuio (GUryp TO paszIMYHBIM [PH3HAKAM, BBIOJIHITH HE
MOCTPOCHHSI
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YMeHue onepupoBarh MOHATUAMU: IBHKEHHUE B IPOCTPAHCTBE, Iapalie
IUIOCKOCTH U B TMPOCTPAHCTBE, IOBOPOT, Ipeodpa3oBaHue moxodus,
pacrio3HaBaTh paBHble W TOAOOHBIE (UIYpPBl, B TOM 4HCIE B MpPHUP
HCIIOJIB30BaTh N€OMETPUUYECKUE OTHOILICHUS IPU PELICHUU 3a]ay; HaXO[
(mHa, yron, miomanb, 00bEM) MpHU pEIIeHUH 33734 U3 JPyrux y4eOH
KU3HU; YMEHHUE BBIYMCIATH TE€OMETPUYECKHE BEIMYMHBI (AJMHA, YTroJl

MOBEPXHOCTH), HUCMOJNb3Ysd HU3y4eHHbIE (POPMYNIBI U METOIbl, B TOM




MUpaMUIbl, IPU3MBL, KOHYCa, HIWIMHIPA, TUIOmaab chepbl; 00bEM Ky0Oa, rpst

MMPaMUIbI, TPU3MBI, HWINH/IPA, KOHYyCa, 1apa; YMEHHE HaXOAUTh OTHOILEHU
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YMmenue ONCpHUPOBATh IMOHATHAMU: IMPAMOYTOJIbHAA CHCTCMaA KOOPAUHAT
KOOpAUHATBI BEKTOpa, CyMMa BCKTOPOB, ITPOU3BCACHNUC BCKTOpPA HA YHCJIO,

CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC HNPOU3IBCACHUC, YI'OJl MCIKIAY BCK
BeKTopHBIfI n KOOpIII/IHaTHIJﬁ MeTOoA JIsA PpCHICHUA TCOMCTPUYCCKUX 34,
pecaAMCTOB
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YMmenue BbIOMpaTh MOIXOIAIIMA METOJ AJI pelIeHUs 3a7adud; MOHUMaH
M3YYEHUHU MPUPOJHBIX U OOIIECTBEHHBIX IPOLECCOB U SBIEHUM; yMe
3aKOHOB MAaT€MaTUKU B UCKYCCTBE, YMEHHE PUBOAUTH IPUMEPHl MaTeMar
Y MUPOBOM MaTEMAaTHYECKON HayKH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbIX HA

EI'D 110 MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 UYucna 1 BBIYUCIICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku 1eTMMOCTH UETBIX YHCEI
1.2 Panmonaneueie yncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOIIEHTHI, 0ECKOHEUHBIE T
1.3 ApudmeTraeckuii KOPeHb HaTypalbHOU cTeTieHH. JleiicTBHS ¢ apuMETHUECCKUMU KOPHSIM
1.4 Crenens ¢ nensiM mokasaresneM. CTeneHb ¢ pallMOHANbHBIM MoKazaTenaeM. CBoiicTBa cTemne
1.5 CuHyc, KOCUHYC U TaHT'€HC YHUCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC Y
1.6 Jlorapudm uncna. JlecaTuuHbIe U HATypaJIbHbIE JOTapH(PMbI
1 JlelicTBUTENnbHBIE Yncia. ApupMeTrdecKre ornepaunuu ¢ JeHCTBUTENbHBIMUA YHCIAMU.
7 TIpaBWJIa OKPYTJICHUS, MPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN
1.8 [IpeoOpa3oBanue BbIpaKEHUI
1.9 KomriekcHsle yncia
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lenbie u IpOOHO-paLIMOHANIbHBIE YPABHEHUS
2.2 HppanuonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckre ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JTOTapHUPMHUYECKIE YPAaBHECHHS
2.5 Lenble 1 1poOHO-pallMOHATBHBIE HEPABEHCTBA
2.6 HppaunoHaiibHbIe HEPABEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 TpuronomeTpryeckre HEpaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuia cCuCTEMBI JINHENHBIX YpaBHEHUI. ONpenenuTeslb MaTpULIbL
3 OyHKIMH U TpaduKu
31 Oynkusa, crnocoObl 3amanus (yHkuu. ['paduk ¢yskiuu. B3aumbo oOpaTtHbie Yy
) ¢dbyukuun. [Tepuogndeckue GyHKIMHA
Obnacte onpeneneHus W MHOXKECTBO 3HaueHui ¢yHkuuu. Hymm ¢yskuuu. Ilpo
3.2 [TpomexxyTKH MOHOTOHHOCTH (PyHKIMH. MakcuMymMbl 1 MUHUMYMBI pyHKImn. Hanbons
(YHKIMU HAa TPOMEKYTKE
33 CrenenHas QpyHKIMS C HaTypaJbHBIM U LIeJbIM MokKa3aTeneM. E€ cBoiictBa u rpadux. CB




CTCIICHU

34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapuKu

3.5 [Toka3zarenbHas u norapudmMudeckas GyHKINH, UX CBOMCTBA U rpaduku

3.6 Touku paspeiBa. AcuMntoTsl rpadukoB ¢pyHKiui. CBoicTBa PyHKINHA, HEMPEPHIBHBIX HA

3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHMS [I0CIIEN0BATEIHLHOCTEN

3.8 ApudmeTrnueckas u reomeTpudeckas nmporpeccu. DopmMyiia CI0KHBIX IPOLIEHTOB
4 Hauana matemaTndeckoro ananusa

4.1 [IpousBoanas ¢pynkiuu. [IpousBoiHbIE F1€MEHTAPHBIX (PYHKINHA

47 [IpumeHeHne MPOU3BOIHOM K HCCIEA0BaHUIO (PYHKIIUNA HA MOHOTOHHOCTh U S9KCTPEMYMBI.
’ HAaMMEHBIIIETO 3HaUeHUs! QYHKIIUU HA OTPE3Ke

4.3 [TepBoobOpasnas. MuTerpan
5 MHoOkecTBa 1 JOTHKA

5.1 MHoecTBO, onepanuy Hajl MHOKecTBaMu. J{narpaMMmel Disiepa — BeHHa

5.2 Jloruka
6 BepositHOCTB 1 cTatucTHKa

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepostHoCTh

6.3 Komb6unaropuka
7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMBbIE M TUIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuKu

7.4 Tena u MOBEPXHOCTH BpalIEeHUS

7.5 Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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