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IHosscHuTeapbHAA 3aIIMCKA

Pabouas nmporpamma yueOHoro kypca «I'eomerpus» 6a30BOro ypoBHs Ui 00y4aromuxcs
10-11-x xkmaccoB 'bOY «Cpennss mkomna Ne 1» pazpaboTaHa B COOTBETCTBUU C
TpeOOBaHUSIMHU:

o ®depepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

o npukaza Muno6puayku ot 17.05.2012 Ne 413 «O0 yTBepxaeHuu ¢enepaabHOro
roCyJapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAapTa CPEeIHEro o0IIero oopa3oBaHmsD)
(c U3MEHEHUAMH, BHECEHHBIMU IIpUKa30M MuHmpocsewenus ot 12.08.2022 Ne
732);

e npukaza Munnpocseuierus ot 18.05.2023 Ne 371 «O0 yTBepxaeHun (eaepanbHOM
00pa3oBaTeNbHON IPOrPAMMBI CPEHETO 00IIET0 00pa30BaAHUY;

o npukaza Munnpocseuienus ot 22.03.2021 Ne 115 «O06 ytBepxkaenuu Ilopsiika
OpraHM3allMM U OCYIIECTBIEHUS 00pa30BaTEeIbHON JEATENbHOCTH 10 OCHOBHBIM
00111e00pa3oBaTebHBIM IPOrpaMMaM — 00pa30BaTEIbHBIM [IPOrpaMMaM
HA4aJIbHOTO O0ILIEro, OCHOBHOT'O OOILEro U CpeaHero oo1ero o0pazoBaHus»;

o CII 2.4.3648-20 «CanuTapHO-3MHUAEMHOJIIOTHYECKHE TPEOOBAHUS K OpraHU3aLUsAM
BOCIHUTAHUA U 00y4€HUs, OTAbIXa U 03/JOPOBIICHUS AETEN U MOJIOJEKI,
YTBEPKACHHBIX [TIOCTAHOBJIEHUEM IIABHOTO caHUTAapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urueHnueckue HOpMaTUBBI U TPEOOBAHUS K 00ECIICUEHUIO
6e3omnacHocTU U (1K) 0e3BpEeTHOCTH AJIs YeloBeKa (haKTOPOB CPelbl OOUTAHUSY,
YTBEPXKACHHBIX [TIOCTAHOBJIEHUEM INIABHOTO caHUTAapHOTro Bpaya oT 28.01.2021 Ne
2;

e KOHIEMIUHU PAa3BUTUS MATEMATUYECKOT0 00pa30BaHMsl, yTBEPIKICHHOM
pacnopspkenueM [paButensctBa ot 24.12.2013 Ne 2506-p;

e yueOHOro miaHa cpegHero oouiero o0pa3oBaHus, yTBepkJIeHHOro npukazom [ bOY
«Cpennsis mxona Ne 1» ot 31.08.2023 Ne 175 «O0 yTBep:KI€HUU OCHOBHOM
00pazoBaTeIbHON MPOrpaMMBbl CpeTHEro 00Iero 00pa3oBaHUs;

e (enepanpHO pabouelt mporpaMmbl y4eOHOTO Kypca «I eoMeTpus», KOTOPBIi
BXOJIMT B COCTaB y4eOHOro npeamMeTa «MaremaTukay.

Paboyas nporpamMma opueHTHPOBaHA Ha II€JIEBBIC TPUOPUTETHI, CPOPMYIMPOBAHHBIC B
denepanbpHOl paboueit mporpaMme BOCITUTAHUS U B pabodei MporpaMMe BOCITUTAHUS
MBOY EmemieBckas cpeasis 001eo0pa3oBaTHIbHAS IITKOJIA.

Pabouas nporpamma yueO6HOTO Kypca «I'eoMmeTpus» 6a30BOT0 YpOBHS JIsl 00yJarOIIHXCS
10-11-x xmaccoB pa3paborana Ha ocHOBe DenepanbHOr0 rocyAapCTBEHHOTO
00pa3zoBaTebHOTO CTaHAAPTa CPEIHETO 001Iero 00pa3oBaHus, C yUeTOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUIA, IPEABABISEMBIX K MATEMATHYECKOMY 00pa30BaHUIO, M TPAJAULIAN
poccuiickoro oopa3oBanus. Peanuzanus mporpaMMbl 00ecrieuuBaeT OBNaJACHHUE KIFOUYEBBIMU
KOMTIETCHIIUSIMH, COCTABIISIONIUMHI OCHOBY ISl CAMOPA3BUTHSI i HEMTPEPHIBHOTO
o0pa3oBaHMsl, IEJIOCTHOCTh OOIIEKYIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YYarOIIUXCSI.

BaxxHocTh yueOHOro Kypca reOMETpUH Ha YPOBHE CPEIHEro 00I1ero oopazoBaHus
00yCIIOBJIEHA TPAKTUYECKON 3HAYMMOCTBIO METAIPEIMETHBIX U MIPEIMETHBIX PE3YJIbTaTOB



00y4YeHHUsI TEOMETPUHN B HAIIPABIICHUH JIMYHOCTHOTO PA3BHTHS 00YYArOIINXCS,
dbopmupoBaHus (HyHKIIMOHATHEHOW MaTEeMaTHUYECKON TPAMOTHOCTH, U3YYCHUS IPYTHX
y4eOHBIX TUCIUIUIMH. Pa3BuTHE y 00yYaronMXcsl MPaBHIbHBIX MPEICTABICHUN O CYIIHOCTH
U TIPOMCXOKICHUN TeOMETPUICCKIX a0CTPAKIUi, COOTHOIIICHHH PEATHHOTO M HJICATBHOTO,
XapakTepe OTPAKEHUS MaTeMAaTHYSCKON HayKOH SIBJICHUH U TPOIIECCOB PEaIbHOTO MHPA,
MECTE T€OMETPHUH B CHCTEME HayK M POJIM MaTEMaTHIECKOTO MOJICITUPOBAHHS B HAYYHOM
MO3HAHWH M B MTPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MHPOBO33PCHHS
YYaIXCs, @ TAKKE KAYECTB MBIIUICHHUS, HCOOXOAMMBIX JUIsl aJaNITAIlMA B COBPEMEHHOM
oOrmrecTse.

['eomeTpus siBasieTCsl OJHUM U3 0a30BbIX MTPEIMETOB HA YPOBHE CPEHETO OOIIEro
o0pa3oBaHMsl, TaK KaK 00ECTIeunBaeT BO3MOKHOCTh H3YUSHHS KaK JUCIUILTUH €CTeCTBEHHO-
Hay4YHOU HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbluieHne, GopMupyeMoe IpH U3yUYeHUH 00YUYaIOIUMHUCS TTOHATUHHBIX OCHOB
T€OMETPUHU U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN B XO/1€ PEIICHUS
T€OMETPUUYECKHX 3a/1a4, YMEHHE BBIJIBUTATh U OMIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
HCIIOJIB3YIOTCS TP PELLIEHUH 3a/1a4 €CTECTBEHHO-HAYUHOT'O 1IMKJIa, B YACTHOCTH U3 Kypca
busuku.

YMeHrne OpUeHTHUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 001aCTsIX
NesTeNIbHOCTH YesioBeka. OpHueHTaIus YeI0BeKa BO BpeMEHHU U MMPOCTPAHCTBE —
HE0OXO0IMMOE YCIOBHE €T0 COMAIBHOTO OBITHS, (hOpMa OTPaKEHHUsI OKPYIKAIOIIETO MUPA,
yCIIOBUE YCIIEIIHOTO MO3HAHMS U aKTUBHOTO IIPeoOpazoBaHusl AeMCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMHU 00pa3zaMu 0ObEIUHSET pa3Hble BUJIbI YUEOHOU U
TPYJOBOH AEATEIHHOCTH, SIBISIETCA OJHUM U3 MPO(eCcCHOHANBEHO BaXKHBIX KAYECTB, IIOATOMY
aKkTyalibHa 3aj71a4a (POPMUPOBAHUS Y O0YUYAIONTUXCS TPOCTPAHCTBEHHOTO MBIITUICHUS KaK
Pa3HOBUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K
MPAKTUYECKON JEATEIHHOCTH 110 MHOTHM HANPaBIICHUSIM.

Ienb ocBOeHMS TpOrpaMMbl yueOHOTo Kypca «I eoMmeTpus» Ha 6a30BOM ypOBHE O0yUCHHS —
001eodpazoBaTebHOE U OOIIEKYIBTYPHOE Pa3BUTHE 00YUAIOIINXCS Yepe3 o0ecreueHue
BO3MOXXHOCTH MTPUOOPETEHUS M UCTIOIb30BAHUS CHCTEMATHYECKUX T'€OMETPUYECKIX 3HAHUN
U IEHCTBUH, CTICIIU(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIEIITHOTO TPOIOJKCHUS
00pa30BaHMs 10 CIIEIMATBLHOCTSIM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BaHUEM
TCOMETPHH.

[Iporpamma no reomeTprn Ha 0a30BOM ypOBHE NpeAHA3HAYCHA ISl O0YJArOIIUXCs CpeaHen
IIKOJIBI, HE MCTIBITHIBABIINX 3HAUYUTENBHBIX 3aTPYTHEHUI HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanus. Takum 006pazom, oOyuaromecs Ha 6a30BOM ypOBHE JTOJDKHBI OCBOUTDH OOIIHE
MaTeMaTUYECKHUEe YMEHHUS, CBA3aHHbIE CO CIEIM(PUKON reOMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM 001IecTBe. KpoMe 3Toro, OHM UMEIOT BO3MOXKHOCTD U3YIHTh
reoMeTpuro 6osee riy00Ko, eciu B TaTbHEHUIIIEM BO3HUKHET HEOOXOAUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(ecCHOHATBbHON 1A TEIIbHOCTH.

JlocTikeHne e OCBOCHUS IPOrpaMMbl 00€CTICUUBAETCS PEIIEHUEM COOTBETCTBYIOIIUX
3amad. [IppopuTeTHRIMM 3a1a9aMK OCBOCHHS Kypca «I'eomeTpumn» Ha 6a30BOM YPOBHE B
10—11-x xJmaccax SABIAIOTCH:



e (dopMupoBaHUE TPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOI KYJIbTYpHI U
OCO3HAHUE €€ B3aUMOCBSI3U C OKPY’KAIOIIUM MUPOM;

e (¢dopMupoBaHUE IPEICTABICHNS O MHOTOTPAaHHUKAX M TeJIaX BpalleHus Kak O
BAKHEHIIINX MaTEMaTUYECKUX MOJIETSAX, O3BOJISIONIMX ONUCHIBATH U U3y4aTh
pa3HbIE SIBJICHUS OKPY>KAIOLIEr0 MUPA;

e (opmupoBaHNE YMEHHUS PACIIO3HABATH HA YEPTEkKaX, MOJIEIISAX U B peaIbHOM MHUPE
MHOT'OTPAHHUKH U TeJa BPAILICHHUS;

e OBJIAJICHHE METOJAMH PEIICHUS 33/1a4 Ha IOCTPOCHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (dopMHUpOBaHNE YMEHHUS OTICPUPOBATH OCHOBHBIMHU IMOHATHSIME O MHOTOTPAHHUKAX
U TeJaxX BPalIECHUsl U UX OCHOBHBIMU CBOMCTBAMHU;

e OBJIAJICHHE AITOPUTMAMH PEIICHHsI OCHOBHBIX TUIIOB 337a4; (hOpPMUPOBaHHE
YMEHUS NMPOBOIUTH HECIIOKHBIE JOKA3ATEIbHBIE PACCYKICHUS B X0JI€ PEIICHUS
CTEpEOMETPUUECKHX 33]a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

e Ppa3BUTHE UHTEJICKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yyaromuxcs,
MI03HABATEJIbHON aKTUBHOCTH, UCCIEA0BATENbCKUX YMEHHUM, KPUTUYHOCTH
MBIIUICHNUS;

e (opmupoBanue GpyHKIIMOHAIEHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH: YMEHUE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHATHI, 00bEKTOB U
3aKOHOMEPHOCTEHN B PEAIbHBIX )KM3HEHHBIX CUTYAIUSAX U TIPU U3YyUCHUU JIPYTUX
y4eOHBIX MPEMETOB, IPOSBICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(bopMyIHpOBaThH MX Ha S3bIKE TEOMETPUU U CO3/1aBaTh TE€OMETPUIECKHE MOJIEIH,
MIPUMEHATh OCBOCHHBIN r€OMETPUUECKUI anmnapar JIsl peleHns MPaKTUKO-
OpPUEHTHPOBAHHBIX 33/1a4, HUHTEPIPETUPOBAThH U OLIEHUBAThH NOJTyYEHHbIE
pe3yabTaThl.

OTnuuuTeNEHOW 0COOEHHOCTHIO TIPOTPAMMBI SIBJISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH B
Ha4daJIC €ro n3y4YCHus 3a/iad, pClIaCMbIX Ha YPOBHC MHTYUTUBHOI'O ITIO3HAHUA, U
oTpeIeJICHHBIM 00pa30M OpraHU30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYET Pa3BUTHIO
JIOTUYCCKOIr'0 U MpOCTPAaHCTBCHHOTO MBIIIJICHUA, CTUMYJIUPYCT NPOTCKAHUC NHTYUTHBHBIX
NPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3yUSHHIO MPEIMETA.

Hpe)IHO‘ITeHI/IG OTAACTCA HAIIIAHO-KOHCTPYKTUBHOMY METOLY O6y‘-IeHI/I$I, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTh MPEIMETHO-IIPAKTHUECKOM
OCATCIIBHOCTU. Pa3Butue IMPOCTPAHCTBCHHBIX HpeHCTaBJ'IeHI/Iﬁ Y ydaluxcs B Kypce
CTepEeOMETPHUU MPOBOJAUTCS 3a CUET PEIISHUS 3a7a4 Ha CO3/IaHUE TMPOCTPAHCTBEHHBIX
00pa3oB U 3a/1a4 Ha OTIEPUPOBAHKE MTPOCTPAHCTBEHHBIMU 00pazamu. Co3nanue oopasa
MIPOBOJMTCS C OMOPOH Ha HATJIATHOCTD, 4 ONIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUCHUS
OT HArJIAAHOCTHU, MBICJICHHOT'O UBMCHCHUS €TI0 UCXOJHOI'O COACPIKaHMA.

OcHoBHbIE coaeprkaTeNbHble TUHUM Kypca «['eomerpun» B 10-11-x xnaccax:
«MHororpanHukm», «IIpsMble n IIIOCKOCTH B IpOCTpaHCTBe», « Tena BpaleHus», «Bekropsl
Y KOOPJAMHATHI B ITpocTpaHcTBe». DopMHpoBaHUe TOTHYECKUX YMEHHUN paclpeaesnsieTcs He
TOJIBKO IO COJIePKaTEIbHBIM JIMHUSIM, HO U 110 roJlaM 00y4eHHUs Ha YPOBHE CPEHEr0 00IIero
o0Opa3oBaHuUsl.

Copneprxanue 00pa3oBaHusl, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJIbTaTaM OCBOCHHS
pabodeil mporpaMMsbl, pacpeIeIeHHBIM 110 ToAaM 00y4YeHHUsl, CTPYKTYpPUPOBAHO TaKUM
00pa3om, YTOObI OBJIa/IECHHE T€OMETPHUECKUMHU MOHATUSAMHI U HAaBBIKAMU OCYIIECTBIISIIOCH
MOCJIEI0BATENBHO U MOCTYIATENbHO, C COOJII0IEHUEM MPUHIIUIA PEEMCTBEHHOCTH, YTOOBI



HOBBIE 3HAHUS BKIIIOYAIKCH B OOIIYIO CUCTEMY I'€OMETPUYECKHUX MPeCTaBICHUN
o0yyJaronmxcsi, pacuupsisi U yriayOossisi ee, o0pa3yst IpOoYHble MHOKECTBEHHBIE CBSI3U.

Ha usyuenue reomerpuun oTBoaAUTCS 2 yaca B Heaelnto B 10-m kiacce u 1 yac B Hegento B 11-
M KJ1acce, Bcero 3a JiBa roga o0ydenus — 102 ydyeOHBIX yaca.

I[J'IS[ pcain3an NporpaMmbl UCITOJIB3YIOTCA y‘-IC6HI/IKI/I, JONYIICHHBIC K UCITOJIb30BAHUTIO
IpU pealn3aluy UMEIOUINX TOCYAapCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTeIbHbIX IPOrpaMM
HA4aJbHOTO 00Iero, OCHOBHOTO 00IEro, CpeaHero oo1ero o0pa3oBaHus OpraHu3alusIMU,
OCYILECTBIISAIOIIMMU 00Pa30BaTEeNbHYIO JESTEIbHOCTD, IPUKAa30M MUHIPOCBELICHUS OT
21.09.2022 Ne 858:

e Maremaruka. ['eometpus, 10 xmacc/Mepsnsak A.T'., Homupockwuii [I.A.,
[Tononckwuit B.b., AAxup M.C.; nox pen. [logonsckoro B.E., OOO «M3narenbckuii
uentp "BEHTAHA-I'PA®"»; AO «U3narensctBO "lIpocBemienuey;

e Maremaruka. ['eometpus, 11 kmacc/Mep3msk A.I'., Homuporckuii /I.A.,
[Tonouckwuit B.b., Sxup M.C.; nox pex. [Togonsckoro B.E., OOO «M3natenbckuit

uentp "BEHTAHA-TPA®"»; AO «M13natensctBO "[IpocBenienue" »;
o <. >,

DJeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI, TOMYIIEHHbBIE K HCIIOIB30BAHUIO MTPH PeaTH3alun
VIMEIOIIIX FOCYIapPCTBEHHYIO aKKPEAUTAIIHIO 00pa30BaTeNIbHBIX MPOrpaMM Ha4aIbHOTO
00111eT0, OCHOBHOT'O OOIIET0, CpeAHEro o0IIero o0pa3oBaHus MpUKa3oM MHUHITPOCBEIIEHUS
ot 02.08.2022 Ne 653:

DNeKTpOHHBIN 00pa3oBaTeNbHBIN pecypc «Jlomamnue 3ananus. Cpemanee oo1iee
obpazopanue. ['eometpusi», 10-11 knacc, AO «3aarensctBo "lIIpocBemienue"»;
Tpenaxep «Obnako 3Hanmi». Maremaruka. 10 xkmacc, OO0 «Dwuszukon Jlady;

Tpenaxep «Obnako 3Hanuit». Maremartuka. 11 kinacc, OO0 «Duzukon Jlady;
o <..>.

IlnanupyemMble pe3yabTaTbl 0CBOECHHUS
y4eOHOro Kypca

JINYHOCTHBIE pe3yabTaThl

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS NMPOrpaMMbl yueOHoro Kypca «I'eomeTpusi»
XapaKTepU3YHOTCS:

I'paiknanckoe BociuTaHue:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOHN MO3HUIINY 00YYAFOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBa, MPEICTABICHHEM O MaTEMaTHUECKUX
OCHOBaX ()YHKLMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD, SABJICHUH, IPOLEAYP I'PAKIAHCKOTO
obmecTBa (BEIOOPHI, OITPOCHI U TIP.), YMEHHEM B3aUMOICHCTBOBATDH C COITUATBHBIMH
HHCTUTYTaMH B COOTBETCTBUU C UX (bYHKI_II/ISIMI/I 1 HA3HAYCHUCM.



HanI/IOTI/I‘leCKOG BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUHUCKON TPAKIAHCKONW HIEHTUIHOCTH, YBAXKEHHUS K MPOILIOMY H
HacToAIEMY pOCCHfICKOﬁ MaTEMATUKH, HCHHOCTHBIM OTHOIICHUEM K JOCTUXKCHUAM
POCCHUICKUX MAaTEMAaTUKOB U POCCUMCKON MAaTeMAaTUYECKOM IIKOJIbI, K HCTIOJIb30BAHUIO 3THX
JOCTIDKEHHH B APYTUX HayKax, TEXHOJOTHX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

OCO3HAHHUEM JYXOBHBIX IEHHOCTEH POCCUHCKOr0 HapoAa; cOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 MTOBE/IECHNUS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHNEM JIOCTHKEHUN HAYKU U JeSTEIbHOCThIO YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIaa
B IIOCTPOECHUE YCTOMYHUBOTO OyIyIIETro.

JcTeTHYECKOE BOCMIUTAHHUE:

3CTETUYECKUM OTHOLIEHUEM K MUPY, BKIIIOYAs 3CTETUKY MATEMATUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJI€HUIl; BOCIPUMMUYHUBOCTBIO K MaTEMaTHUECKUM
aCIleKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS IPUMEHSATh MaTeMaTHIECKHE 3HAHUS B MHTEpecax 37J0pPOBOTO
u 6e30macHoOro oopasa )KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO (30pOBOE
nUTaHue, cOaTaHCUPOBAHHBIN PEXXHUM 3aHSATHIA U OTABIXa, peryJsipHas Guzndeckas
aKTI/IBHOCTB); (I)I/ISI/I‘ICCKOI‘O COBCPUICHCTBOBAHUS, ITPU 3aAHATUAX CIIOPTUBHO-
03JIOPOBHUTEIBHOM EATEITHHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHUEM LIEHHOCTHU TPYAOIIOO0MS; HHTEPECOM K Pa3IMUHBIM
cdepam npodeccuoHaIbHON NesITeNbHOCTH, CBI3aHHBIM C MaTEMaTHKON U ee
NPUIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIN BBIOOp Oyayeit npodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTHYECKOMY 00pa30BaHMIO U CAaMOOOPA30BaHHIO HA MPOTSHKEHUN BCEH KU3HM;
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PELICHUH ITPAKTUYECKUX 3a7a4 MaTEMaTHUECKON
HaIpaBJIEHHOCTH.

IKOJOrHYeCcKoe BOCMIUTAHHUE:

c(hOPMUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYPbl, TOHUMAHUEM BIHUSHUS COIIHATBLHO-
9KOHOMMYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOIHON U COLIMATILHOM CpeJibl, OCO3HAHUEM
IJ100aTBFHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIeM; OpUEeHTAIlUEe Ha IPUMEHEHHE
MaTEeMaTUYECKUX 3HAHWH IS PEIICHHS 3a71a4 B 00JIaCTH OKPYXKAIOIIEH Cpebl,
IUIAHUPOBAHMS IOCTYIIKOB U OLEHKH UX BO3MOYKHBIX MOCJIEICTBUM JIs1 OKPYIKAIOIIEH CpeIbl.

HeHHOCTI/I HAYYHOI'O MO3HAHMUA:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
PAa3BUTHA HAYKH U O6IJ.[€CTBCHHOf/'I MPAaKTUKU, TIOHUMAaHUCM MaTeMaTH4YeCKOU HAYKH KaK



C(l)epLI JeJI0OBEYECKON ACATCIIbBHOCTH, 3TAIIOB €€ PA3BUTHA YU BHAYUMOCTHU AJIA pA3BUTHUSA
OUBUJIN3aIMH, OBJIAACHUCM SA3BIKOM MAaTCMATHKHU U MaTeMaTHYeCKOM Ky.]H:TypOfI KakKk
CPCACTBOM IMO3HAHUA MHUPA; TOTOBHOCTBIO OCYIICCTBIIATH IMMPOCKTHYIO U UCCIICA0OBATCILCKYTO
ACATCIIbBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC.

MeTtanpeaMeTHbie pe3yJbTAThI

MertanpeameTHbIe pe3yaIbTaThl OCBOSHHUS MPOTPaMMBI yueOHOTo Kypca «I'eomeTpus»
XapaKTEepU3yIOTCs OBJIAJECHUEM YHUBEPCAJIbHBIMU MO3HABATEIbHBIMHU JICHCTBUIMU,
YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU AEHCTBUSAMHU, YHUBEPCAIbHBIMU PETYJISITABHBIMU
JIEUCTBUSIMU.

1) YHuBepcanbHbIe MO3HABATEIbHbIE ICHCTBHS, 00ECIeYHBaIOT (POPMUPOBAHIE OA30BBIX
KOTHUTHBHBIX IPOIIECCOB 00YUYaIONIMXCs (OCBOSHHE METOAOB TIO3HAHUS OKPYKAIOIIETO
MHpa; IPUMEHEHHE JIOTHUECKHX, NCCIIEIOBATENLCKIX ONepannii, yMeHH paboTaTh ¢
uHpopMarnueil).

Ba3oBble JJornuyeckue AeiicTBUA:

BBISBJISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKH MaTEMaTHUYECKUX
00BEKTOB, MOHATHH, OTHOIIEHUH MEX 1y HOHATUAMU; (HOPMYIUPOBAThH
OIpeIeJICHUs TOHIATUI; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS JJ1s1 0000LIEHHS U CPaBHEHUSI, KPUTEPUU ITPOBOJUMOIO aHAJIN34;

e BOCHPUHHUMATH, OPMYIUPOBATH U IPEOOPA30BHIBATH CYKICHUS: YTBEPIUTEIbHbBIC

U OTpHLATEIbHbIE, €AMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

e BBIIBJIATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUUS B
(dakTax, TaHHBIX, HAOJIIOIEHUAX U YTBEPKICHUSX; IIpelaraTb KpUTEpUu s
BBISIBJICHHSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUNI;

e JIeNaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€YKTUBHBIX U
MHAYKTUBHBIX YMO3aKI4YEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e TPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBbIE U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALUIO, IPUBOJUTH IIPUMEDPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

e BBIOMpaATH crIOCO0 penieHus yueOHoU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB

pelieHus, BEIOMpaTh Haubosee MOAXOAAIIUN C Y4ETOM CAMOCTOATEIBHO

BBI/ICJICHHBIX KPUTEPHUEB).

bBa3oBble HccienoBaTebCKHE JeCTBUA:

e HCIIOJIB30BATh BONPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT O3HAHNS;
(bopMyIHpOBaTH BONPOCHI, (PUKCUPYIOIIUE POTUBOPEUNE, TPOOIIEMY,
yCTaHaBJIMBATh HCKOMOE U JTaHHOE, (OPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATh
CBOIO MO3HIINIO, MHEHUE;

e IIPOBOAMTH CAMOCTOSITEIHHO CIUNITAHUPOBAHHBINA YKCIIEPUMEHT, UCCIIEI0OBAHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHu4ecKoro o0ObeKTa, sIBIEeHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEI MEXy 00bEKTaMu, SBJICHUSIMH, POIIECCaMH;

e  CaMOCTOSTEIBHO (OPMYIHUPOBATH OOOOIIEHHS U BBIBOJBI 110 pe3yIbTaTaM
HPOBEJCHHOTO HAOIOACHNS, NCCIIEI0OBAaHMNs, OIICHUBATh JOCTOBEPHOCTh
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IIECHUI;



e IIPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC ITPOLECCCA, a4 TAKIKE BbIIBUT'dTh
MPCAITIO0JIOKCHUA O €I0 Pa3BUTHUHN B HOBLIX YCIIOBUAX.

Pabora ¢ ungopmanmeii:

e BBUBJIATH AeUUUTH HHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJIsl OTBETA Ha BOIPOC
U JUISL pELICHUS 33]1a4U;

e BBIOMpaTh HHPOPMALIMIO U3 UICTOUHUKOB Pa3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIMIO PA3INYHBIX BUIOB U (OPM
[IPE/ICTABIICHHUS;

e CTPYKTYpPHUpPOBaTh HH(POPMALUIO, IPEACTABIATH €€ B PA3JINYHBIX (popMax,
WITIOCTPUPOBATh IpadUuecKy;

e OLIEHMBATh HAJIEKHOCTh MH(OPMALIUU IO CAMOCTOSITENILHO CPOPMYIUPOBAHHBIM
KPUTEPUSM.

2) YHuBepcaabHble KOMMYHUKATUBHbIE JICHCTBHS, 00ecrednBaoT chOPMUPOBAHHOCTD
COIMAJILHBIX HABBIKOB 00YYAIOIINXCS.

Oo0menmne:

e BOCHPUHHUMATH U (POPMYJIUPOBATH CYKJCHUS B COOTBETCTBUH C YCIOBUSAMH U
LEJISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUYKY 3PEHHUS B
YCTHBIX ¥ IIUCBMEHHBIX TEKCTaX, JaBaTh II0SCHEHHUs 110 X0y PELUEHUs 3a1a4H,
KOMMEHTHPOBATH ITOJYYEHHBIN pe3yJIbTaT;

e B X0Jle 00CYKJeHHUs 3a71aBaTh BOIPOCHI [0 CYLIECTBY 00CYKIa€MOH TEMBI,
po0JIeMbl, pelaeMoil 3a1a4u, BbICKa3bIBATh UJEH, HAICJIEHHbIE HAa TOUCK
pELICHU; COIIOCTABIIATh CBOU CYXKACHUS C CY)KICHUSMHU IPYTUX YYaCTHUKOB
auanora, oOHapy KHBaTh pa3INuKe U CXOACTBO MO3UIIMIA; B KOPPEKTHOM (opme
(dbopMyIMpOBaTH Pa3HOIIACUS, CBOU BO3PAXKEHUS;

e IIPEACTABIIATH PE3YJIbTaThl PEICHUS 3a/1a4H, YIKCIIEPUMEHTA, UCCIIEI0BAHNUS,
IIPOEKTA; CAMOCTOATENIBHO BHIOUPATh (hOpMaT BHICTYIUICHUS C YYETOM 3a/1a4
[IPE3EHTAllMK U OCOOCHHOCTEN ayUTOPUH.

CoTpyannuecTBo:

e TIOHMMATh M UCIOJIH30BATH MPEUMYIIECTBA KOMAaHAHON U MHANBUIYAIBbHOU pabOThI
IIPU pelIeHNH YUeOHbIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOM J1€ATEIbHOCTH,
TUTAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM paboThl, pacrpeesaTh BUAbI padoT,
JIOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YIbTAT pabOThl; 0000IIaTh MHEHUS
HECKOJILKHX JIFOJICH;

e yYacTBOBATh B IPYNMOBBIX (hopmMax pabOTHI (00CYKIeHUs, 0OOMEH MHEHUH,
MO3TOBBIE IITYPMBI ¥ HHBIE); BHITIOJIHSITH CBOIO YacTh PabOTHl U KOOPIAUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YWIEHaMU KOMaH/Ibl; OLIEHWBATh KAYECTBO CBOET0O BKJIaaa
B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJICUCTBUSL.

3) YHuBepcanbHbIE peryJasiTUBHbIE ICHCTBUS, 00ecreunBarOT (OPMHUPOBAHUE CMBICIIOBBIX
YCTaHOBOK U >KM3HEHHBIX HaBBIKOB JINYHOCTH.

Camoopranmu3anus:



e COCTaBJIATH IUIAH, AITOPUTM PEIIEHUs 3a]]a4i, BEIOUPATh CIIOCO0 PELICHHUS C
Y4E€TOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C Y4ETOM HOBOW MH(pOpMaIUH.

CaMOKOHTPOJIb:

e BIJIAJIETh HABbIKAMH I103HABATEIBHON peieKCUN KaK OCO3HAHMSI COBEPIIAEMbIX
JeUCTBUI U MBICIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIaJETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysibTaTa pelieHusl MaTeMaTHYECKOM
3aJa4H;

e TPEABUAETH TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IPU PELLICHUU 33/1a4H,
BHOCHUTbH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX,
HaNICHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJbTaTa LU U YCIOBUSAM, OOBSICHATH IPUUMHBI
JOCTUKEHUSI UJTU HEJIOCTHKEHUS pe3yJIbTaToOB AESITEIbHOCTH, HAXOAUTh OIINOKY,
J1aBaTh OLIEHKY MPHUOOPETEHHOMY OIBITY.

IIpeaMeTHBIE pe3yabTAThI

10-ii kaacce
OnepupoBaTh NOHATUSIMH: TOUYKA, MPSAMAs], IJIOCKOCTb.

HpI/IMeHHTb AKCHOMBI CTCPECOMETPUHU U CICACTBUA U3 HUX IIPpU PCIICHUH I'COMETPUICCKHUX
3aaad.

OnepupoBaTh NOHATHIMU: APAILIENBHOCTh U MEPIEHANKYIISIPHOCTD MPSMBIX U TUNIOCKOCTEH.
KnaccudunmpoBats B3auMHOE pacHoOkKeHHUE NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATHSIMH: IBYTPAaHHBINA yTOJI, TPAHU JABYTPAaHHOTO yIiia, pedpo ABYTpPaHHOTO
yTJa; JIMHEHHBINA yroJl ABYTPaHHOI'0 yIJia; rpalyCHas Mepa IByITpaHHOTO yrJa.

OHepI/IpOBaTB MNOHATHUAMU: MHOTOT'PaHHUK, BLIHyKJIbIﬁ u HGBBIHyKJIBIﬁ MHOT'OT'paHHUK,
OJIEMCHTBI MHOI'OI'paHHHUKA, HpaBI/IJ'IBHI)II\/'I MHOI'OI'paHHUK.

Pacrio3HaBaTh OCHOBHBIC BU/IbIl MHOIOTPAHHHUKOB (MTUpaMK/IA; IPU3Ma, PSIMOYTOIbHBIH
napaenenumnes, Kyo).

KnaccuduiupoBaTh MHOTOTpaHHUKH, BEIOMpasi OCHOBAHUS IS KJIacCU(PUKAIK (BBITYKIIbIE
Y HEBBIMTYKJIbI€ MHOTOTPAaHHUKHU; MPABUJILHBIE MHOTOTPAHHUKH; MIPSIMbIE U HAKJIOHHbBIE
MPU3MBI, TTApaJIeIeTIUIIE IBI).

OnepupoBath MOHATHSIMH: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBSICHATH MPUHILIMIIBI TOCTPOEHUS CEUEHUH, UCII0NIb3YsI METO/T CIIE/I0B.

CTpouTh CEYeHHSI MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBITIOJIHATH (BHIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BHJ CBEPXY, COOKY, CHU3Y.



Pemarsp 3a/la4u Ha HAXOKJIACHHUC IrCOMCTPHUICCKUX BCIIMYHH I10 06pa3uaM WK aJIrOpuTMaM,
MMPUMCHAA U3BCCTHBIC AaHAJTTUTUYCCKUC MCTOABI IPHU PCIICHHUU CTAHAAPTHBIX MATEMATUYCCKUX
3aJa4 Ha BBIYHCIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMSA TOUKaAMH, OT TOYKH 10 HpHMOI\/’I, OT TOYKH
A0 IIOCKOCTH, MEKAY CKPCIIUBAOIIUMUCA ITPAMBIMHU.

Pemrate 3a1aun Ha HAXOXKAEHUE TEOMETPUUECKUX BEJIMUMH 10 00pasliaM MU allrTOpUTMaM,
[IPUMEHSAS U3BECTHBIE AHAIUTUYECKUE METObI IPU PEILIEHUH CTAHIAPTHBIX MaTEMAaTHYECKUX
3a/1a4 Ha BBIYKMCIICHUE YIJIOB MEXY CKPEIIUBAIOIIMMUCS IIPAIMBIMH, MEXKY IIPSIMOU U
IJIOCKOCTBIO, MEXKAY IIJIOCKOCTAMHU, ABYTPAHHBIX YIJIOB.

Boruncnsate 00beMbl U IUIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma, IUpaMuia) ¢
IpUMEHEHUEM (OPMYJI; BEIUUCIIATH COOTHOLICHUS MEXY TUIOINAASIMUA TOBEPXHOCTEH,
o0beMamMu MOJOOHBIX MHOT'OIPaHHUKOB.

OnepupoBarh NOHATHSIMH: CHMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh
CUMMETPUH; LEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekats, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpruecKuX (PUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKAX.

HpI/IMCHSITB TCOMCTPHUICCKUC (baKTLI JJI1 pCHICHUA CTCPCOMETPHUICCKUX 3a1aY,
mpearoIararommnx HECKOJIbKO HIaroB p€uiCHus, €CJIu yCJI0BUA MPUMCHCHUA 3aJIaHbI B SIBHOU

dopme.

HpI/IMeHHTB HpOCTGﬁHIHG MMporpaMMHBIC CPEACTBA U SJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTCMBI ITPU PCHICHUUN CTCPCOMETPUUCCKHUX 3a1ay.

[IpuBoauTE pUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh NOJyYEHHBIE 3HAHUA HA IPAKTUKE: AaHATM3UPOBATh PEAIbHBIE CUTYalluU U
IIPUMEHSATDH N3yUYECHHBIE TIOHATHUS B IIPOLIECCE ITIOMCKA PEIICHUS MATEMATUYECKU
chopMyIHpPOBAaHHON MPOOIJIEMBI, MOJIETUPOBAThH PEATLHBIC CUTYallMH HA S3bIKE TEOMETPHH,
HCCIIE0BATh IIOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM FEOMETPUUYECKUX MIOHATUN U TEOPEM,
amnmapara ajreOpbl; pemaTh NPaKTUYECKHUE 3a]a4H, CBSI3aHHbBIE C HAXOXICHHUEM
F€OMETPUYECKUX BEJIUYHUH.

11-i1 knace

OnepupoBaTh NOHATHIMU: UIUHAPUYECKasi TOBEPXHOCTh, 00pa3yIolie IUIUHAPUIECKON
MOBEPXHOCTH; IIMIIMHAP; KOHUYECKas TOBEPXHOCTH, 00pa3yIoIIie KOHNIECKOW MMOBEPXHOCTH,
KOHYC; c(heprueckasi IOBEPXHOCTb.

PacnioznaBats Tena Bpamenus (MUIMHIP, KOHYC, chepa U map).

OOBSCHATH CIIOCOOBI OJTyUEHUS TEJl BpalllEHUsl.

KnaccugummpoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH.



OnepupoBarh MOHATHSIMH: IAPOBOI CETMEHT, OCHOBAHHME CEIrMEHTa, BHICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJIOS, BBICOTA MIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Brruncisars O6’beMBI U mjiomiaan HOBCpXHOCTGI\/'I TCJI BpalllCHUA, TCOMCTPHUYCCKUX TCII C
npuMeHeHueM Gopmyi.

OnepupoBath NOHATHSIMH: MHOTOI'PaHHUK, BIIMCAHHBIN B c()epy U ONUCAHHBIA OKOJIO cephl;
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIHM TEJIO BPAILEHUS.

BeIaucnsaTs, cOoTHOLIECHUS MCXKAY IIOMAaIsIMHU HOBCpXHOCTeﬁ 1 00beEMaMH HO,Z[O6HBIX TCII.

N306paxath usyyaemble GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEHKHBIX
WHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 0ObEMHBIX (DUTYD: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekarb, MHTEPIIPETUPOBATH U IPEOOPA30BBIBATH HHPOPMAIIUIO O IPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, npeAcTaBIeHHYIO Ha YepTekax U pUCyHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrmmmomaaTe I[GI\/’ICTBI/HI CJIOKCHUA BEKTOPOB, BBIYUTAHUA BCKTOPOB U YMHOXCHUS BEKTOPA HA
quciio, 06’LHCH$ITL, KaK{MH CBOMCTBaMH OHU O6J'IB.I[E[IOT.

HpI/IMeHHTb IMpaBUJIO MapaJUICIICIIUIICIA.

OnepupoBaTh NOHATHIMHU: 1€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIh
BEKTOpA, pABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MKy BEKTOPAMH, CKAISIPHOE
IIPOU3BE/IEHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

HaXO}II/ITI) CYMMY BC€KTOPOB 1 NIPOU3BCACHUEC BCKTOPA HA YUCJI0, YTOJI MCKAY BEKTOpaMH,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAAbIBATE BEKTOP 110 ABYM HCKOJIJIMHCAPHBIM BCKTOPAM.

3a,I[aBaTB IUIOCKOCTb YPABHCHUCM B HeKapTOBOﬁ CUCTCMEC KOOPAMUHAT.

[TpumenaTh reoMeTpuueckre (HakThl A7 pelIeHHs] CTEpeOMETPUUYECKUX 3aad,
MPEANOoIaralouX HECKOJIbKO 1IaroB PELICHUs, €CIIU YCIOBUSI IPUMEHEHUS 3a/1aHbl B SBHOU

dbopme.

Pemats HpOCT@fIHIPIG FrCOMCTPHUYCCKUEC 3a1a4U Ha IPUMCHCHUC BEKTOPHO-KOOPANHATHOI'O
METOAa.

Pemarsp 3aJa4M Ha J0Ka3aTCJIIbCTBO MAaTCEMAaTHUYCCKUX OTHOIICHHUI B HaXO0XIACHHC
TCOMECTPHUICCKUX BCIIMYUH I1O 06pa311aM HJIN aJITOpUTMaM, MMPUMCHSAA U3BCCTHBIC MCTOAbI
IIpH PCHICHUU CTAHJAAPTHBIX MATCMATUYCCKUX 3a1a4.

[TpumeHaTh mpocTeiiiye MporpaMMHbIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3aad.



HpI/IBO,I[I/ITB IpUMEPLI MATCMATHUICCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC U )KU3HU,
pacrio3HaBaThb MPOABJICHUC 3aKOHOB TCOMETPHUU B UCKYCCTBC.

IIpuMeHATH MOTy4YEHHBIE 3HaHUS HA NIPAKTUKE: aHATU3UPOBATh PEAJIbHBIC CUTYALIUU U
[IPUMEHATH U3YYEHHBIE TIOHATHS B IIPOLIECCE ITOMCKA PELICHUS MATEMAaTUYECKH
chopMyIMPOBaHHON NPOOIEMbI, MOJICIUPOBAThH peabHbIE CUTYallUU Ha S3bIKE T€OMETPUH,
MCCJIEJOBATH IIOCTPOCHHBIE MOJEININ C UCIIOIb30BAaHUEM I€OMETPUUECKHUX IIOHATUN U TEOPEM,
ammapara aireOpbl; pemaTh MPaKTHYECKUE 3a/1a41, CBSI3aHHbBIE C HAXOXKICHUEM
F€OMETPUYECKHUX BEIUYHH.

Coaepxanue yueOHOro Kypca

10-1 xJacc

IIpsiMmble ¥ MIIOCKOCTH B POCTPAHCTBE

OCHOBHBIC ITOHSTHUS CTCPCOMCTPHHU. Tqua, npsmas, ImI0CKOCTb, IMPOCTPAHCTBO. [TousiTue 00
AKCHUOMATUYCCKOM IMOCTPOCHUHN CTCPCOMCTPUN: AKCHUOMBI CTCPCOMETPHUH U CIICACTBUSA U3
HUX.

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapaJlIeIbHbIE U
CKpeluBaromuecs npsmsle. [lapannenbHOCTh NPSIMBIX U INIOCKOCTEN B TPOCTPAHCTBE:
napaJuleIbHbIC IPSIMBIE B IPOCTPAHCTBE; NapaJUIEIbHOCTD TPEX NPAMBIX; IapaJIICIBHOCTD
IPSIMOM M TIOCKOCTHU. YTJIbl C COHAIIPABJIEHHBIMU CTOPOHAMM; YTIOJ MEKIY IIPSIMBIMU B
npocTtpaHcTBe. [lapamienbHOCTh TNIOCKOCTEN: NapallIe/IbHbIE IJIOCKOCTH; CBOMCTBA
napayienbHbIX m1ockoctei. [IpocTeiime mpocTpaHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH:
TeTpa’ip, KyO, mapajuienenumnen; NocTpOeHHe CeUeHUl.

[TepnieHAUKYIAPHOCTD MPSIMOW U IUIOCKOCTH: NIEPIEHINKYIISIPHBIE NIPSIMBIE B IPOCTPAHCTBE,
IpsIMbIE TIapajIebHbIE U MEPIEHANKYIISIPHBIE K TUIOCKOCTH, IPU3HAK NEPIIEHANKYIIPHOCTH
MPSIMON U TIOCKOCTH, TEOpEMa O MPSIMOIl IEPIEHAUKYJISIPHON MIIOCKOCTH. YTJIbI B
IIPOCTPAHCTBE: YroJl MEXAY IIPSMOM U INIOCKOCTBIO; IBYTPAHHBIN YIOJI, IMHEWHBIN yIoJl
JIBYTPaHHOro yria. [lepneHaukynsap u HaKIOHHBIE: PACCTOSTHUE OT TOYKHU A0 IUNIOCKOCTH,
paccTosiHie OT MPSAMOMN J0 MIIOCKOCTH, IPOEKIHS (PUTYPBI HA TNIOCKOCTb.
[TepnieHAUKYJIAPHOCTD IIOCKOCTEN: MPU3HAK NEPIICHANKYIISIPHOCTH IBYX IIIOCKOCTEH.
TeopeMa 0 Tpex NEepHeHANKYIIApax.

MHororpaHHUKHU

[TonsiTHE MHOTOIPaHHHUKA, OCHOBHBIE DJIEMEHTBHI MHOIOIPAHHUKA, BBIITYK/IbIE U HEBBIITYKIIbIC
MHOTOI'PaHHMKH; pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yronapHas npusma; rpaHu 1
OCHOBAHUs IPU3MBI; NIPsIMast U HAKJIOHHAs IIPU3MBbI; OOKOBas U MOJIHAs TIOBEPXHOCTh
npusMsl. [lapannenenunen, npsAMOYyroybHBIN NapajuIeIenunes] 1 ero ceoucTsa. Ilupamuaa:
N-yroJjibHasi MMpaMua, TpaHu U OCHOBAaHUE NMUPAMUJIbI; OOKOBAsI U MOJIHAs IOBEPXHOCTh
NUPaMUJIbL; IPaBUIIbHAS U yCEUEHHAsl MUpaMUIa. DJIEMEHTHI IPU3MbI U TUPAMUJIbI.
[IpaBuIBHBIE MHOTOTPAHHUKH: TIOHATHE MPABUJIBHOIO MHOIOTPAaHHUKA; IPaBUIIbHAS IpU3Ma
Y IIPaBWIIbHAS NUPAMUA; IPABWIbHAS TPEYTOJIbHAS IUpaMUa U MPaBWIBHBINA TETPAdIP;



KyO. [IpeacraBnenue o NpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa3/Ip, AOAEKA3AP M UKOCASP.
CeueHust NpuU3MbI U TUPAMUJIBIL.

CumMMeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOH, INIOCKOCTH.
DneMEHTBl CUMMETPUH B IMPaMUAX, apajuleleNuIe ax, IPaBUIbHBIX MHOTOTPAaHHHKAX.

Brruucienue 351eMEHTOB MHOTOTPAaHHUKOB: pedpa, quaroHany, yribl. [lnomans 60koBoi
MOBEPXHOCTHU U MOJIHOM NOBEPXHOCTH MPSIMOM MPU3MBI, IJI0IA b OCHOBaHUH, TEOpEMA O
OOKOBOW MOBEPXHOCTH MPSAMOM TTpU3MEI. [Lo1aas 60KOBOM MOBEPXHOCTH U TTIOBEPXHOCTH
MPaBUJILHON MUPaMUIbI, TEOpeMa O IJIOUIaAN yceueHHoM nupamubl. [TonsTre 06 oobeme.
O06beM nupaMuIpl, IPU3MBIL.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKY IIOLIAAIMU TOBEPXHOCTEH,
o0BeMaMH ITONOOHBIX TE.

11-1 KkJacce

Tesa BpauieHus

[{umuaapryeckas TOBEPXHOCTh, 00pa3yoNue WIHHAPUIECKON MTOBEPXHOCTH, OCh
HUIUHAPUYECKON MOBEPXHOCTU. L{MmuHap: ocHOBaHUSA U OOKOBasi MOBEPXHOCTb,
00pa3yrolas 1 0Ch; IJIOMAIb OOKOBOU M IMOJTHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yroiire KOHNYeCKO MOBEPXHOCTH, OCh U BEpILIMHA
KOHMYeCcKol noBepxHOCTH. KoHyc: ocHOBaHuMe M BepIinHa, 00pa3yromias U 0Ch; IIIOMAb
OOKOBOW M MOJTHOM MOBEPXHOCTU. Y CEYCHHBIN KOHYC: 00pa3yOIIie 1 BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, 1namerp; Ioma b NoBepxHocTH chepsl. Bzaumuoe
pacnosoxxeHue cepbl U III0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiomaib chepsl.

N300paxenue Ten BpalieHus Ha IUIOCKOCTH. Pa3BepTka nuanHapa U KOHyca.

KomOunanmu Ten BpalieHrs 1 MHOTOTpaHHUKOB. MHOTOrpaHHUK, OTIMCAHHBIN OKOJIO c(hepbl;
cdepa, BIUCaHHAS B MHOTOI'PAHHMK, WM TEJIO BPAILIEHHSL.

[Tonsitne 06 o6peme. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 oObeme
IPSIMOYTOJILHOTO Tapasuieenunena u caeacTeus u3 nee. OobeM mumHapa, konyca. Oobem

iapa v riomass chepsl.

[Tono6ubIe Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKIY IIOLIAISIMU TOBEPXHOCTEH,
o0BeMaMH ITOTOOHBIX TE.

Ceuenus nunuHApa (MapasiesbHO U MEPHEHANKYIISIPHO OCH), CEYEHHS KOHyca
(mapasnienbHOe OCHOBAHUIO U MPOXOSIIEe Yepe3 BEPUINHY ), CEUSHUS IIapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE



BexTop Ha miockocT U B npocTpadcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4MCII0. Pa3znoikeHne BEKTOpa 110 TPEM HEKOMIUIAaHAPHBIM BekTopaM. IIpaBuio
napajuienenunena. Pemenne 3anad, CBA3aHHbIX ¢ IPUMEHEHUEM IIPABUII IEUCTBUH €
BekTOpaMu. [IpsMoyrosbHas cuctema KOOpAuHaT B IIpocTpaHcTBe. KoopauHATHl BEKTOpA.
[Tpocreiimne 3agaun B KOOpAUHATAX. YTOJ MEX1y BekTopamu. CKaasipHOE NPOU3BEICHHE
BEKTOPOB. BBIYMCIIEHHE YIIIOB MEXY NPSMBIMU U INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METO/| TIPY PEIIEHUN N'€OMETPUUECKHUX 3a1a4.

TemaTrnuyeckoe MJIAHUPOBAHUE

10-1 KJacce

KosaunuyectBo yacos DJIEeKTPOHH
HaumenoBa
e ble
Ne ni/m pa3aesioB u KonTt n (i pposbic)
Tent Beero POJIbH PakTHYeC | gGpa3oBare
ble pa0oThbl | KMe PadoThl | jpupre
NPOrpamMMmsl
pecypcsbl
DEeKTPOHHBI
71
oOpazoBaren
BHBIN pecypce
«Jlomamaue
3a/1aHuUs.
Cpennee
BBenenue B ol1ee
1 CTEPEOMETPHU 10 oOpa3oBaHUe
10 .
I'eomerpus»,
10-11 knacc,
AO
«M3narensct
BO
"IIpocelien
ue"»
[Ipsamebie u Tpenaxep
IUIOCKOCTH B «O06naxo
IIPOCTPAHCTB 3HAHUID.
e. Marematnka
2 12 1
[TapamiensH . 10 knacc,
OCTb 000
MPSIMBIX U «DU3uKOH
TJIOCKOCTEH Jlab»




[lepnenauky

3 JISIPHOCTD 12 < >
MIPSIMBIX U
IIJIOCKOCTEH
Vsl MexIy
4 MPSIMBIMU U 10 1 < =
MJIOCKOCTSIM
u
5 MHororpasx 1 1 < >
UKH
OO6beMsI
6 MHOT'OTpaHH 9 1 <..>
HKOB
[ToBTOpEHNE:
7 CEUCHMS, 4 1 < s
paccTosiHus
U yTJIbI
OBIIEE KOJIMYECTBO
YACOB IIO 68 5 0
[TPOI'PAMME
11-i1 kiace
Kouaun4yecTBo 4acoB DJIEKTPOHH
HaumenoBa Lie
HHe
(undposbie)
Ne i/ pasieioB u Koutposbn | [IpakTuuec | ogpazosare
TeM Bcero
ble pa0oThbl | KHe Pa0oThI | ypupie
NMporpamMmbl pecypeE!
DJIEKTPOHHBI
51
oOpazoBaren
BHBIN pecypce
«Jlomarniaue
3aJlaHusl.
1 Tena 12 Cpennee
BpaIeHus ob1ee
oOpa3oBaHHe
['eomeTpus»,
10-11 knacc,

AO




«3marenncT
BO
"[IpocBemien
ue'»
Tpenaxep
«Oobnako
3HAHUI.
2 OOBEMBI TET 5 MaremMartrka
. 11 xnacc,
000
«DPu3uxkoH
JIab»
Bexrops! n
KOOPJMHATHI
3 B 10 < >
MPOCTPAHCTB
e
IToBTOpEHME,
4 o0o01IeHHE, . -
cucreMaTusa
A 3HAaHUN
OBIIEE KOJIMYECTBO
YACOB I10 34

I[TPOI'PAMME




