


IosicHuTeIbHASA 3aNIMCKA
Pabouas nporpamma yuebHoro kypca «I'eomerpusi» 6a30BOro ypoBHs JUIsl 00y4aroLIUXCs
10-11-x xnmaccoB MBOY «PoxnectBenckas COLL» pa3paboTana B COOTBETCTBUH C
TpeOOBaAHUSMU:

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

o mnpuka3za MunoOpuayku ot 17.05.2012 Ne 413 «O06 ytBepkaeHuu eaepaabHOro
rocyJapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHAApTa CPEeJHEro o0Liero 00pa3oBaHus»
(c M3MeHeHUsAMH, BHECEHHBIMHU TIpUKa3oM Munnpocsenienus ot 12.08.2022 Ne
732);

o mnpuka3za Munnpocsemerus ot 18.05.2023 Ne 371 «O6 yTBepkaeHuu denepaabHoi
00pa30BaTeIbHON IPOrpaMMBbl CPEIHET0 0OLIEro 00pa3oBaHUAY;

o mnpuka3za Munnpocsenieaus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsinka
OpraHu3aliK U OCYILLECTBIICHHUS 00pa30BaTENbHOM AEATETLHOCTH 10 OCHOBHBIM
0011e00pa30BaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMam
HAyYaJIbHOT0 00IIEro, OCHOBHOI'O OOILEro M CpeIHero oouiero o0pa3oBaHusy,

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOIOTUYECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTaHMsI U O0Y4YEHHUs, OTAbIXA U 03JOPOBICHUS JAETEH 1 MOJIOJICKI,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (HiK) OE3BPETHOCTH IS YeTIOBeKa (pakKTOPOB CPebl OOMTAHUS,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIENIIUU PAa3BUTUS MAaTEMAaTHYECKOTO 00pa30BaHusl, YTBEP)KICHHON
pacniopsbkenueM [IpaBurenscrBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IUIaHa CpeHero odIIero oopazoBaHus, yTBepKIeHHOro npukasoMm ' bOY
«Cpennsas mxomna Ne 1» ot 31.08.2023 Ne 175 «O0 yTBep>KA€HUN OCHOBHOI
00pa3zoBaTeNbHON MPOTpaMMBbI CPETHETO 00IIET0 00pa30BaHUSY,

e (enepanbHOil paboueil mporpammsl yueOHOTo Kypca «I'eoMeTpus», KOTOpbIi
BXOJIMT B COCTaB y4eOHOro npeamera «MaremaTuka.

Pabouas nporpaMma opHeHTHPOBaHa Ha IieJIeBble IPUOPUTETHI, CHOPMYITUPOBAHHBIE B
dbenepaibHON pabouelt mporpaMme BOCIUTaHUs U B paboueit mporpamme Bocnutanusi [ bOY
«Cpennss mkona Ne 1.

Pabouas nporpamma yde6HOTO Kypca «I'eomeTpus» 6a30BOro ypoBHs JUIsl 00 YJarOIIHXCSI
10-11-x knaccoB pa3paboTaHa Ha ocHOBe DelepaabHOr0 TOCY1apCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJApTa CPEIHEr0 00IIero 00pa3oBaHus, C y4€TOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, PEIBABIIEMBIX K MAaTEMaTHUECKOMY 00pa30BaHUIO, U TPaUIUHA
poccuiickoro oopasoBanus. Peanuzamms mporpamMmbl 00€CTIeUnBAET OBIIAJICHNUE KITFOYEBBIMH
KOMIIETEHIHSIMU, COCTABIISIONIMMU OCHOBY JIJIsl CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa3oBaHMsl, IIEIOCTHOCTh OOMIEKYIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS
JMYHOCTU O00YYaOLIHXCS.

BaxxHOCTh yueOHOTO Kypca TeOMETPUH Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHHs
00yCJIOBJI€HA MPAKTUYECKOI 3HAUMMOCTBIO METAIPEAMETHBIX U IPEMETHBIX Pe3yIbTaToB
00y4YeHHS TEOMETPHH B HAIPABJICHUH JINYHOCTHOTO PA3BUTHSI OOYUAIOIINXCS,
¢dopmupoBanus HYHKIIMOHATLHON MaTeMaTUYeCKOW TPaMOTHOCTH, U3YUEHHsSI IPYTUX
y4eOHBIX JUCIUIUIMH. Pa3BuTHE Yy 00y4aromuxcs MpaBUIbHBIX MPEICTABICHUNA O CYITHOCTH
U TIPOUCXOXKJIEHUH F€OMETPUUECKUX a0CTPaKIMii, COOTHOILIEHHH PEAJIbHOTO U UIEaIbHOTO,
XapakTepe OTPaKeHUs] MaTEMAaTUYECKON HAYKOM SIBIIEHUI U IIPOLIECCOB PEATBHOIO MUPA,
MECTe T€OMETPHH B CUCTEME HAayK M POJIM MAaTeMaTUYECKOTO MOJAETHPOBAHUS B HAYYHOM



MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
yyaluxcs, a TaKKe KaueCTB MBIIIICHHs], HeOOXOIUMBIX I afanTallid B COBPEMEHHOM
o01iecTse.

I'eomeTpus sBisieTcss OMHUM U3 OA30BBIX MPEAMETOB HA YPOBHE CPEIHEro 00IIEro
o0Opa3oBaHMsl, Tak Kak 00ecrieurBaeT BO3MOKHOCTh U3yUEHUS KaK TUCIUTUINH €CTECTBCHHO-
HAy4YHOU HAIPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlorudeckoe MbIluIeHHE, GOPMUPYEMOE MPU U3YUESHUU 00yUYAIOITUMHUCS TOHATHHHBIX OCHOB
reOMETPUU U TOCTPOCHUU IEMOYKHU JTOTMUYECKHUX YTBEP)KICHUHN B XO/€ pellIeHuUs
TreOMETPHUYECKUX 3a7a4, YMEHUE BBIIBUTATh M OMPOBEPraTh THIIOTE3bI HETIOCPEICTBEHHO
HCIIOJIb3YIOTCS IPU PEILICHUH 33a]]a4 €CTECTBEHHO-HAYyYHOTO LIMKJIA, B YaCTHOCTH U3 Kypca
bu3uKu.

YMeHue OpueHTHUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTIIX
NeSTeNbHOCTH uesioBeka. OpHeHTaIMs YeIOBEKa BO BpEMEHHU U MPOCTPAHCTBE —
HE00XO0IMMOE YCIIOBUE €T0 COLMATBHOIO OBITHS, JOpMa OTPAKEHUS OKPYKAIOIIETO0 MUPA,
YCIIOBHE YCIIEITHOTO MTO3HAHUS ¥ aKTHBHOTO MTPEO0Pa30BaHUS JCHCTBUTEILHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMHU 00pa3amMu 0ObEeTUHSIET pa3HbIe BUABI Y4eOHOI U
TPYIOBOU ACSITEILHOCTH, SBISETCS OJHUM U3 TPOPECCHOHATBHO BAXXHBIX KAYE€CTB, TOITOMY
aKTyalpHa 3a7a4a (POpMUPOBAHUS Y O0yUAIOLIUXCS MPOCTPAHCTBEHHOT'O MBIIIICHUS KaK
Pa3HOBUAHOCTH 00PA3HOT'O MBINIICHHUS] — CYIIECTBEHHOTO KOMITOHEHTA B IMIOJATOTOBKE K
MIPAKTUYECKON JEeSITeIbHOCTH M0 MHOTHM HAIPABJICHUSM.

Llenb ocBOCHMS MpOrpamMMbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM YpOBHE O0yUCHUS —
o01ieo0pa3oBarenbHOE U OOIIEKYIBTYPHOE pa3BUTHE 00yUaIOIUXCs yepe3 ooecrneueHne
BO3MOYXHOCTH TIPUOOPETCHHSI M UCIIOJIb30BAHUS CUCTEMATHYECKUX T€OMETPUICCKIX 3HAHUN
U ACUCTBUIA, CIEIU(PUIHBIX TEOMETPHUH, BOZMOKHOCTH YCHEIIHOTO MPOA0KEHUS
0o0pa30BaHMs 1O CHEIHATLHOCTSIM, HE CBS3aHHBIM C MMPUKJIAJHBIM HCIIOIH30BAHHEM
TE€OMETPHH.

[TporpamMma 1o reoMeTpuu Ha 0a30BOM YPOBHE TpeHA3HAYCHA IS O0YUIAFOIIUXCS CPETHEH
IIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHHU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus. Takum 06pazoM, odydaromuecs Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUe YMEHHUs, CBSI3aHHBIE CO CIEIU(UKON TeOMETPUN U HEOOXOAUMBIE JIJIs
KU3HU B COBpeMEHHOM 001ecTBe. Kpome 3T0r0, OHM UMEIOT BO3MOXKHOCTD N3YYHTh
reoMeTpuro Oosiee TTy00KO, €CH B TaibHeHIIeM BOZHUKHET HEOOXOJMMOCTh B
T€OMETPHUYECKUX 3HAHUSIX B MPO(PECCHOHATBHON IeATEITHHOCTH.

JlocTukeHue eI OCBOSHHSI MPOTrpaMMbl 00ECTIEUNBAETCS PEIIEHUEM COOTBETCTBYIOIINX
3anad. [IpropuTeTHEIMU 3a1auaMu OCBOeHUS Kypca «I eomeTpum» Ha 6a30BOM ypOBHE B
10—11-x kmaccax sSIBISIOTCS:

e (opMHUPOBaHUE MPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIBTYPHI U
OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIIUM MUPOM;

e (opMHUpPOBaHUE MIPEJICTABICHUS O MHOTOTPAHHUKAX U TeJlaX BPAIICHUS KaK O
BXHEHIIINX MAaTEeMaTUYECKUX MOJEISX, MO3BOJISIFOIINX OMUCHIBATh U U3YYaTh
pa3HbIC SIBIICHUS OKPY)KAFOIIETO MUPAa,;

e (dopMUpOBaHUE YMEHHUS PACIIO3HABATH HA YEPTEKAX, MOJIENIAX U B pEATBHOM MHpE
MHOTOTPaHHWKH ¥ TeJla BPAICHHS;

e OBIAJCHHE METOJIaMU PEIIEHUS 3a7a4 Ha TIOCTPOSHUS Ha M300PaKEHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (opMuUpOBaHHE YMEHHUS ONIEPUPOBATH OCHOBHBIMU MOHATHUSMU O MHOTOTpPaHHUKAX
U TellaX BPAIICHHS U UX OCHOBHBIMHU CBOMCTBAMH;

e OBIAJICHHE ATTOPUTMAMU PEUICHHUS OCHOBHBIX THUIIOB 3a7a4; (hOpMHUpOBaHHE
YMEHHSI IPOBOJIUTH HECIIOKHBIC JIOKA3aTeIbHBIC PACCYKICHUS B XOJC PEIICHUS
CTEpEOMETPUYECKHUX 3a/1a4 U 33/1a4 C MTPAKTUIECKUM COACPKAHUEM;



e Ppa3BUTHE MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuXcs,
MMO3HABATEJIbHOW aKTHBHOCTH, UCCIIEOBATEIIbCKUX YMEHHUM, KPUTUIHOCTH
MBIIIJICHUS,

e (dopmupoBanue GYHKIIMOHATHHOM TPAMOTHOCTH, PEJICBAHTHOM T€OMETPHUH: YMECHUE
pacro3HaBaTh MPOSIBICHUS TCOMETPUUECKUX TOHSATUH, 0OBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX )KM3HCHHBIX CUTYAlUSIX U MIPH U3YYCHUH IPYTUX
y4eOHBIX MPEIMETOB, TPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(bopMyIMPOBaTh X HA SA3BIKE TEOMETPUU U CO37aBaTh TEOMETPUUCCKUE MOJICITH,
MPUMEHSATH OCBOEHHBII reOMETPUUECKUH anmapatT AJisi PEIICHHs TPAKTUKO-
OPHUEHTHPOBAHHBIX 3aj1a4, MHTEPIPETHUPOBATh U OIIECHUBAThH IMOJTyUYECHHBIE
pE3ybTaTHI.

OTAMYHUTENbHONH 0COOEHHOCTBIO MPOTPAMMBI SIBJISICTCS BKIIIOUEHUE B KYPC CTEPEOMETPHUH B
Hayajie ero U3y4eHHus 3aj1ay, periacMbIX Ha YPOBHE UHTYUTUBHOIO IMO3HAHUS, U
orpezeNeHHbIM 00pa30M OpraHu3oBaHHas padoTa HaJ HUMHU, YTO CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHUBHBIX
MIPOLIECCOB, MOTUBUPYET K AaNbHEHIIIEMY H3YUEHUIO MTpEeIMETa.

[Ipeanourenue oTAaETCS HATSAIHO-KOHCTPYKTUBHOMY METOY O0YUYEHUSs, TO €CTh
TEOpEeTUYECKHe 3HAaHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTD MPEIMETHO-IIPAKTUYECKON
nesTebHOCTH. Pa3BuTHe MPOCTPAHCTBEHHBIX MPEACTABICHHUN Y yUaluXcsi B Kypce
CTEPEOMETPHUH MTPOBOJIUTCS 3a CUET PEIICHMS 3a]]a4 Ha CO3/IaHUE MMPOCTPAHCTBEHHBIX
00pa30B u 3a/1a4 Ha ONIEPUPOBAHKE MTPOCTPAHCTBEHHBIMU 00pazamu. Co3manue oopasa
MIPOBOMTCS C OMIOPON Ha HATJISIIHOCTH, a OIIEpUPOBaHUE 00Pa30M — B YCIOBHSIX OTBIICUCHHS
OT HArJISAHOCTH, MBICJICHHOTO M3MEHEHHUSI €T0 UCXOIHOTO COJICPIKAHMUS.

OcHoBHbIe conepxkaTenbHble TuHuU Kypca «['eomerpun» B 10-11-x knaccax:
«MHororpanHukmn», «lIpsiMple U IIIOCKOCTH B IPOCTpPaHCTBE», «Tena BpameHus», «BeKTopbl
Y KOOPJIMHATHI B TPOCTpaHCTBE». DOpMUpOBaHUE JTOTHUECKUX YMEHUM pacrpeenseTcs He
TOJIBKO TIO0 COJIEPKATEIBHBIM JIMHHUSAM, HO U TI0 ToAaM OOyYeHHs Ha YPOBHE CPEIHETO O0IIero
o0Opa3oBaHUsl.

Conepsxanne 00pa3oBaHusl, COOTBETCTBYIOIIEE MPEIMETHBIM Pe3yJbTaTaM OCBOCHUS
pabodeii mporpaMMsbl, pacpeIeIeHHBIM 10 ToAaM 00y4YeHHUs], CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI OBJIAJICHNE TEOMETPUUECKUMH MOHIATHIMU U HaBBIKAMU OCYIIIECTBIISIIOCH
MOCIIE0BATENBHO U TIOCTYMATEIbHO, C COOII0IEHNEM IPHUHIINIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUSI BKIIOUAIUCH B OOIIYIO CHCTEMY T€OMETPUUYECKUX MTPEICTABICHUM
oOyJarouxcsi, pacupsis U yriayossis ee, 00pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3U.

Ha u3ydenue reomerpun orBoauTcs 2 yaca B Hepelnto B 10-m kimacce u 1 gac B Henenro B 11-
M KJ1acce, BCero 3a JiBa roga oOyuenust — 102 yueOHbIX yaca.

JIist peanu3anuy mporpaMMbl UCIIOJIB3YIOTCSL YIE€OHHUKH, JOMYIICHHBIE K HCTIOJIb30BAaHUIO
MIPH peaTn3alii UMEIOIUX TOCYAAPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTENbHBIX MPOTPAMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOTO OOIIIETO, CPEeIHEro 00IIero 00pa3oBaHus OPTaHU3ASIMH,
OCYIIECTBISIONUMHU 00pa30BaTEIbHYIO NEATEIbHOCTh, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

e Maremaruka. ['eomerpus, 10 knmacc/Mepsnsk A.T'., Homupockuii [I.A.,
[Tononckuit B.b., fAxup M.C.; nox pen. [Togonsckoro B.E., OOO «M3narenbckuii
neHTp "BEHTAHA-ITPA®"»; AO «M3natenbctBo "[IpocBenienue"»,

e Maremaruka. ['eomerpus, 11 knace/Mepsnsak A.T'., Homuposckmii [1.A.,
[Tonouckuit B.b., SAxup M.C.; nox pex. [logonsckoro B.E., OOO «M13naTenbckuii
nentp "BEHTAHA-I'PA®"»; AO «M3narensctBo "lIIpocBemenne’y,

DneKTpOHHbIE 00pa30BaTeNIbHbIE PECYPCHI, JONMYIIEHHBIE K UCIIOIb30BAHUIO NPU peaTn3aluu
MMEIOIINX FOCYIapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTENIbHBIX MPOTrPaMM HauyaJIbHOTO



00111er0, OCHOBHOT'O OOIIET0, CPeAHEro 00Iero oopazoBaHus MpuKa3oM MHHIIPOCBEIIEHUS
ot 02.08.2022 Ne 653:
e DIeKTpoHHBINA 00pa3oBaTenbHbIN pecypc «JloMamaue 3aganus. Cpemnee odiee
obpazoanue. ['eomerpusi», 10-11 kmace, AO «M3narensctBo "TIpocBenienue’»;
o Tpenaxep «Obnako 3Hanui». Maremaruka. 10 xiacc, OO0 «Dusukon JIady,
o Tpenaxep «O6mako 3HaHUN». Maremaruka. 11 kimacc, OO0 «Dwuszukon JIado»;

IInanupyemble pe3yJibTaThl OCBOCHHUS] Y1€OHOI0 Kypca

JINYHOCTHBIE Pe3yabTAThI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTrpaMMbl yueOHOro Kypca «l eomeTpus»
XapaKTEePU3YIOTCA:

I'paxxnanckoe BoCIMTAHME:

c(hOPMHUPOBAHHOCTHIO TPAXKTAHCKOHN MO3HUIIMHA 00YJAOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA, IPEICTABICHHUEM O MATEMAaTUYECKUX
OCHOBaX (DYHKIITMOHHPOBAHUSI PA3IMUHBIX CTPYKTYP, SABJICHUM, MIPOLIEAYP IPaKTaHCKOTO
ob1ectBa (BHIOOPHI, OMPOCHI | TIP.), YMCHUEM B3aUMO/ICHCTBOBATH C COIUAIbLHBIMH
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIMSIMHA U HA3HAYCHUCM.

ITaTpuoTnyeckoe BOCIIUTAHME!

c(OPMHPOBAHHOCTHIO POCCUIUCKOM IPa)KTaHCKOW MACHTUYHOCTH, YBAKEHUS K POLIUIOMY H
HAaCTOSIIEMY POCCUICKOM MaT€MaTHUKH, IIEHHOCTHBIM OTHOLLIEHUEM K JIOCTUKEHUSAM
POCCHUICKHX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, K UCITOIb30BAHUIO ITUX
JOCTUKEHHM B IPYTHX HayKaX, TEXHOJIOTUAX, cPepax SKOHOMUKH.
JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS .

OCO3HAaHHEM JYXOBHBIX LIEHHOCTEH POCCUIICKOT0 Hapoia; chOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEACHHUS, CBA3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JTIOCTHKEHUI HAyKH U JESITEIIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOIO BKJIaAa
B ITIOCTPOCHHUE YCTOMUMUBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHHUE!

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIFOYAs ICTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, pEHICHU, PACCyKIEHUHN; BOCPUUMUYHBOCTHIO K MATEMAaTHIECKIM
aCmeKTaM pa3JIMYHbIX BUIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHHUE!

c(hOpMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MaTEMaTUYECKHUE 3HAHUS B MHTEPECax 3/J0pPOBOTO
1 6e30MmacHOro 00pasa KU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370pOBbBIO (370pOBOE
MUTaHNUE, COATAHCUPOBAHHBINA PEKUM 3aHATHIA U OTABIXA, pETyJsApHas Quznyeckas
AKTHBHOCTH); (DU3UUECKOTO COBEPIIICHCTBOBAHUS, MIPU 3aHATHSIX CIIOPTHBHO-
03JI0POBUTEIBHON JIESITEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/Y, OCO3HAaHUEM IIEHHOCTHU TPYIOJIIOOUS; HHTEPECOM K Pa3THIHBIM
cdepam nmpodeccrnoHabHON 1eATeIbHOCTH, CBI3aHHBIM C MATEMATHKON U €€
MIPUJIOKEHUSMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayieil npodeccuu u
pealn30BBIBATh COOCTBEHHBIC KU3HEHHBIC TUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTeMaTH4eCKOMY 00pa30BaHUIO U CaMOOOPA30BAHMIO HA TPOTSHKEHUN BCEH JKHU3HHU,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a7a4 MAaTEeMaTHUYE€CKOU
HaIpaBJIEHHOCTH.

JK0JI0TrH4eCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOMN KYJIBTYPhI, IOHUMAaHUEM BIIMSIHUSI COITMAIBHO-
SKOHOMUYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOJAHON U COIIMANBHOU Cpeibl, 0CO3HAHUEM
JI00ATBHOTO XapaKTepa AKOJIOTHIECKUX TTPOOJIeM; OpUEHTAINEH Ha TPUMEHEHHE



MaTeMaTHYECKUX 3HAHUH JIJIs peIlieHHs 3a/1a4 B 00JIaCTH OKPYKAIOILICH cpelibl,
IUTAHUPOBAHUS MOCTYIIKOB U OLICHKH X BO3MOXKHBIX MOCIEACTBHM JUIsl OKpYXKAIOUIEi cpebl.
IleHHOCTH HAYYHOI'O NO3HAHMS

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOHN NMPAKTHKH, TOHUMAaHHEM MaTEeMaTHUECKOM HayKH Kak
cdepbl 4eT0BEeUeCKOl 1eATeIbHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAYMMOCTH JJIsl Pa3BUTHS
LMBUJIN3ALIMH; OBJIAJCHUEM SI3bIKOM MAaTEMATUKU U MaTEMaTHYECKON KYJIbTYpOil Kak
CPEICTBOM IMMO3HAHUS MUPA; TOTOBHOCTBIO OCYLIECTBIISITh POSKTHYIO U UCCIIE0BATEIBCKYIO
NEeSTENIbHOCTh MHIMBU/YaJIbHO U B IPYIIIIE.

MetanpeamMeTHble pe3yabTaThbl

MertarpeaMeTHbIe pe3yIbTaThl OCBOSHHS IPOrpaMMbl y4eOHOTro Kypca «I'eomeTpusi»
XapaKTEepU3yIOTCs OBIIAJICHUEM YHUBEPCAIbHBIMU MO3HABATEIbHBIMH JICHCTBUSIMH,
YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU JEHCTBUAMU, YHUBEPCAIbHBIMU PETYJIATHBHBIMU
EUCTBUSIMU.

1) YHuBepcaibHbic MO3HABAaTEIbHbIE JICHCTBUS, 00ecrieunBatoT GopMUpOBaHHE OA30BBIX
KOTHUTHBHBIX MPOIIECCOB 00yUaroIuXcs (0OCBOCHHE METOIOB IMO3HAHUS OKPYKAFOIIIETO
MUpa; IPUMEHEHHUE JIOTHYECKHUX, UCCIIEIOBATEIbCKUX Ollepaluii, yMeHui paboTarth ¢
uHpopmarnmeii).

Ba3oBble Jjoruyeckue aeiicTBus:

e BBIABIATH U XapaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHUYECKUX
00BEKTOB, MOHATUI, OTHOLIEHUI MEXY NOHITUIMU; POPMYIUPOBATH
ornpezeNieHus] MOHITUN; YCTaHABIUBATh CYIIECTBEHHBINA IPU3HAK KJIacCU(PHUKAIUH,
OCHOBAHHUSA JJIs1 000OIIEHHUS M CPaBHEHUS], KPUTEPHH ITPOBOIMMOTO aHAIIN3a,

e BOCIPUHUMATH, POPMYITHPOBATH U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpHIATEIbHbIE, EAUHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

e BBIABJIATH MaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYNS B
(dakTax, TaHHBIX, HAOIIONEHUAX U YTBEPKACHUX; IIpeIaratb KpuTepuu s
BBISIBJICHHSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUNH;

e JI€JaTh BBIBOJBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, 1€yKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOYEHNH, YMO3aKJIFOUEHUH 110 aHAJIOTHUH;

e TPOBOJUTH CAMOCTOSITENILHO J10Ka3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUM
(mpsiMbIe ¥ OT IPOTUBHOT0), BEICTPAUBATh APT'yMEHTAIIUIO, IPHUBOAUTD IIPHUMEPHI 1
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/IEHUS U BBIBOJIBI;

e BBIOUpATH CIOCOO perieHus y4eOHoM 3a1aun (CPaBHUBATH HECKOJIBKO BAPHAHTOB
petieHus1, BEIONpaTh HanOoJIee MOIXOIAIIUN C y4€TOM CaMOCTOATEIEHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3zoBble uccienoBareibckue 1elCTBUSA:

e HCIOJB30BaTh BOIPOCHI KAK UCCIIEI0BATEIbCKUIM HHCTPYMEHT ITO3HAHNUS;
dbopMynupoBaTh BONPOCH], (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY,
yCTaHaBJIMBATh KICKOMOE U JIaHHOE, (JOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3UIINIO, MHEHHUE;

e TPOBOJUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHUE T10
YCTaHOBJIEHHIO OCOOCHHOCTE MaTeMaTH4eCKOro 00beKTa, sIBJIEHHUs, ITpolLecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXIYy 0O0bEKTaMH, SIBICHUSMH, IPOLIECCaMH;

e  CaMOCTOATENBHO (HhOPMYIHUPOBATH 0OOOIIEHHS M BBIBOJIBI IO PE3YIbTaTam
IPOBEIEHHOT0 HAOIIOAEHUS, UCCIIEI0BAHUS, OIIEHUBATh I0CTOBEPHOCTh
MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB M 00OOIIECHNIA;

e TPOTHO3UMPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCA, a TAKIKE BbIIIBUTaTh
MPEJIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Paborta ¢ unopmanmeii:



e BBIABJIATH Ae(PUINTHI HHPOPMALIMH, TaHHBIX, HEOOXOJUMBIX JIsi OTBETa HA BOIIPOC
U IS peleHus 3aa4u,

e BBIOMpaTh HHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTM3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HH(GOPMAIUIO PA3IMYHBIX BUAOB U (HOpM
IIPEJICTaBIICHNUS;

e CTPYKTYpHpPOBaTh HH(GOPMAIUIO, IPEJICTABIATH €€ B Pa3IMUHBIX hopMax,
WILTIOCTPUPOBATH rpauuecKy;

e OLIEHMBATH HAJICKHOCTb HH(OPMALIUU IO CAMOCTOATEIBHO CHOPMYINPOBAHHBIM
KPUTEPHSIM.

2) YHuBepcajibHbIe KOMMYHHMKATHBHbBIE [ICHCTBUS, 00CCIICUNBAIOT CHOPMUPOBAHHOCTh
COLIMAJIbHBIX HABBIKOB 00YYaIOIIUXCSI.
OO01menmue:

e BOCHPUHHUMATH U POPMYJIUPOBATH CY)KICHUS B COOTBETCTBUH C YCIOBUSAMH H
LEJSIMH OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPaXaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U IMCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS 110 XOAY PELICHUS 3a7auH,
KOMMEHTHPOBATh MOJTYyYEHHBIN Pe3ysIbTar;

e B X0/€ 00CYXJIeHUS 33J]aBaTh BOIIPOCHI 110 CYILIECTBY 00CYK/1aeMOM TEMBI,
po0JieMBbl, pelaeMoil 3a1auu, BbICKAa3bIBaTh UJIEH, HAlLlEJICHHbIE Ha MIOUCK
pELIEeHHUS; CONIOCTABIISATh CBOU CYKIEHUS C CYKJIEHUSMHU JAPYTUX YYaCTHUKOB
JUanora, oOHapyXHBaTh pa3IudyKe U CXOACTBO MO3UIIHIL; B KOPPEKTHOU (hopme
(GopMyIHUpOBATh pa3HOIIACHs, CBOM BO3PAXKECHMUS,

e TPEICTABIATH PE3YAbTAThl PELICHUS 3aau, SIKCIEPUMEHTA, UCCIIeI0BaHUS,
IIPOEKTa; CAMOCTOSTENILHO BBIOMPATh (pOpPMAT BBICTYIUIEHUSI C YUETOM 3a/1a4
MPEe3EHTAIMU U OCOOCHHOCTEH ayIUuTOPHUH.

CoTpyaHN4eCTBO:

e TIOHMMATh M UCIOJIb30BATH MPEUMYIIIECTBA KOMAaHIHON U MHAWBUIYAIbHOU pabOThI
IIPU pelIeHNU y4eOHbIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOM J1€ATEIbHOCTH,
IUTAHUPOBATh OPTaHM3aLMI0 COBMECTHOM paboThl, pacrpesienaTh BUabl paboT,
JIOTOBApPUBATHCSI, OOCYKIaTh MPOIIECC U pe3yabTaT paboThl; 00001IaTh MHEHUS
HECKOJIBKUX JIIOACH;

e y4acTBOBATH B IPYIIOBHIX opMax padboThl (00CYKICHUS, 0OMEH MHEHWUI,
MO3TOBBIC IITYPMbI U HHBIE); BBITIOJIHSITH CBOKO YacTh pabOThI U KOOPAUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJ€HaMH KOMaH/Ibl; OLIEHHBATh Ka4eCTBO CBOETO BKJIaJa
B OOIIMI MPOJYKT MO KPUTEPUAM, C(HOPMYITUPOBAHHBIM YUaCTHUKAMHU
B3aUMO/JICUCTBUA.

3) YHuBepcaibHbIC PeryJsiTHBHBIE ICHCTBU, 00ECIEeYNBAOT (OPMHUPOBAHUE CMBICIIOBBIX
YCTAaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranusanms:

e COCTaBJIATH IJIaH, AJITOPUTM PEIICHHUS 3a]1a4M, BHIOUpATh COcO0 peleHus ¢
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BapHAaHThI PELICHHUH ¢ y4eTOM HOBOM MH(pOpMaLuH.

CaMOKOHTPOJIB!

e BIJIaJIETh HABBIKAMH ITO3HABATEIHHON peIIeKCUM KaK OCO3HAHUS COBEPIIIAEMbIX
JeMCTBUI M MBICTUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB; BIAIETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoIecca U pe3yJibTaTa pelIeHusl MaTeMaTH4eCKOn
3ajauu,

e TPEABUAETH TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PEIICHUU 3a]]auH,
BHOCUTBH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaIEHHBIX OIMUOOK, BBISIBJICHHBIX TPYTHOCTEH;



e OIICHMBATH COOTBETCTBHE PE3yJIbTATa IIETH U YCIOBUAM, OOBACHATH IPUUNHBI
JOCTHKEHUS I HEAOCTHXKEHUSI pe3ysIbTaTOB AESATEIbHOCTH, HAXOAUTh OLINOKY,
JIaBaTh OLIEHKY MPHOOPETCHHOMY OIIBITY.
IIpeameTHbIe pe3yJbTAThI
10-# kaace
OnepupoBaTh MOHATUAMH. TOUKA, IPAMAasi, IJIOCKOCTb.
[IpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIIECTBUSA U3 HUX IIPHU PELIEHUN F€OMETPUUECKUX
3ajau.
OnepupoBarh NOHATUAMU: NAPALIEIbHOCTD U MEPIEHAUKYIISIPHOCTD MPSMBIX U IUIOCKOCTEH.
KnaccuunupoBaTb B3aMMHOE PACHOJIOKEHHUE IPSAMBIX M IIJIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh MOHATUSMHE IBYTPAHHBINA yroJl, TPaHU JIBYTPAHHOTO yIJIa, peOpo ABYTrpaHHOTO
yIiia; IMHEHHBIA yros JBYrpaHHOIO yIJia; IpajyCHas Mepa JABYIPaHHOTO yria.
OnepupoBarh NOHATUAMHU. MHOTOTPAHHHUK, BBITYKJIBII U HEBBITYKJIBIII MHOI'OIPaHHUK,
3JIEMEHTBI MHOTOTPAHHUKA, PaBUJIbHBI MHOTOI'PaHHHUK.
Pacrio3HaBaTh OCHOBHBIC BU/Ibl MHOTOTPAHHHUKOB (TUpaMK/IA; IPU3MA, TPSIMOYTOIbHBIH
napasuiesNenurnes, Kyo).
Krnaccuduuupoars MHOTOIPAaHHUKH, BEIOMpasi OCHOBaHUS JUIs Kiaccudukaryu (BbITYKIIbIC
Y HEBBIIYKJIble MHOT'OI'PaHHUKH; ITPABUIIbHBIE MHOTOTPAHHUKH; IPSMbIE U HAKJIOHHBIE
MPU3MBI, TAPAJLICICITUTIC/IBI).
OnepupoBaTh NOHATUSAMHU CEKYILAs MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.
OOBACHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3YsI METO/ CIIE/I0B.
CTpOUTh CeUeHHs MHOTOTPAHHUKOB METOJIOM CJIC/IOB, BBINOIHATH (BBIHOCHBIE) TNIOCKHE
YEepTEXKH U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (QUTYDP: BUJ CBEPXY, COOKY, CHU3Y.
Pemrate 3a1aun Ha HAXOXKAEHUE T€OMETPUYECKUX BEJIMYMH IO 00pa3laM WK ajlrOpUTMaMm,
MIPUMEHSISI U3BECTHBIE AHAIMTUYECKUE METObI IIPU PEILICHUHU CTaHIAPTHBIX MaTeMaTHUYECKUX
3a/1a4 Ha BBIUYMCJICHUE PACCTOSHUN MEXY IBYMSI TOUKaMH, OT TOUKH JIO MIPSIMOMH, OT TOUKH
710 TJIOCKOCTH, MEKY CKPEIINBAIOIIMMHUCS MTPSIMBIMHU.
Pemrate 3a1aun Ha HaXOXKAEHUE T€OMETPUYECKUX BEIMYMH MO 00pa3laM Win alrOpuT™MaMm,
MPUMEHSISI U3BECTHBIE aHAIMTUYECKUE METObI IIPU PEIIEHUHU CTaHIaPTHBIX MaTeMaTHUYECKUX
3a]1a4 Ha BBIUMCJICHUE YTJIOB MEKY CKPEIIMBAIOIIMMHUCS NPSAMBIMH, MEXIY NPSMOM U
IJIOCKOCTBIO, MEX]TY MJIOCKOCTSAMH, ABYI'PAaHHBIX YTJIOB.
Beraucnsate 00beMbl M IUIOLIA/IHA TTOBEPXHOCTEH MHOTOIPAaHHHUKOB (MpH3Ma, THPaMULa) C
MpUMEHEHHEM (HOPMYJI; BBIYMCIISATH COOTHOLIEHHS MEXKY IIOLIaIsIMH TOBEPXHOCTEH,
o0beMaMu MO0OHBIX MHOTOI'PaHHHUKOB.
OnepupoBarh NOHATUSAMHU. CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTh
CUMMETPHUH; LIEHTP, OCh U MIIOCKOCTh CHMMETPHUH (DUTYPBI.
W3Bnekats, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH HH(POPMAIIUIO O POCTPAHCTBEHHBIX
reoMeTpHuecKuX (hUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.
[IpumensTh reomerpuueckue HaxThl A1 pelIEHUs] CTEPEOMETPUUECKUX 3aj1ad,
IIPEIIOJIararoINX HECKOJIBKO I1aroB PELICHHUs], €CIIM YCIOBUS IPUMEHEHUS 3aJJaHbl B IBHON
dbopwme.
IIpumensTH IpocTele MPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MPY PELIEHUU CTEPEOMETPUUECKUX 3a/1ad.
[IpuBOIUTE IpUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH,
pacrno3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.
[IpuMeHsTh MONTY4YEHHbIE 3HAHUS Ha PAKTUKE. aHAIM3UPOBATh PEAJIbHBIE CUTYaLlUN U
MIPUMEHSTh U3yUEHHbIE TIOHATHS B IIPOLIECCE MOMCKA PEIIEHUSI MaTeMAaTUYECKU
c(OpMyIHPOBaHHON MPOOIEMBI, MOJICIUPOBATh PEAIbHBIE CUTYAIlUU Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAaHUEM T€OMETPUUECKUX TOHATHI U TeopeM,



ammapara anreOpbl; pemaTh MPaKTHYECKUe 3a/1a41, CBI3aHHbIE C HAX0XKICHUEM
reOMETPUUECKUX BEITHUYHUH.

11-i1 kaace

OnepupoBaTh MOHATUAMU LIWIMHIPUYECKAs TOBEPXHOCTb, 00pa3yroliye [UINHIAPUIECKON
MOBEPXHOCTH; IIMJIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3ylolie KOHUIECKOH MOBEPXHOCTH,
KOHYC; cpepruecKkasi IOBEpXHOCTb.

PacrniosnaBath Tena BpaieHus (IMIMHAP, KOHYC, cdepa U miap).

OOBACHATH c1IOCOOBI MTOJIyYEHHUS TEJl BPALLEHHUS.

KnaccugunupoBars B3auMHOE PacroiioxkeHne chephl U TNIOCKOCTH.

OmnepupoBaTh MOHATUSAMHU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CEIMEHTA,
LIapOBOM CJIOM, OCHOBaHUE LIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.
Bbruuciiate 00beMBbI U IUIOMAAN OBEPXHOCTEH Tel BpallleHHs], FEOMETPHUUECKUX TEI €
npUMEHEHHEM (OPMYIL.

OnepupoBaTh MOHATUSAMHI . MHOTOTPAHHUK, BIMCAHHBINA B C)epy U OIMUCAHHBINA OKOJIO CeEpHI;
cdepa, BMcaHHAs B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUSI.

BbIuuciiATe COOTHOIIEHHS MEXTYy IIJIOIIAIIMH TOBEPXHOCTENH U 00beMaMU 1OI00HBIX TeJ.
N3006paxkaTh n3y4aembie (GUTYpPBI OT PYKH U C TPUMEHEHHEM IPOCTHIX YePTEKHBIX
UHCTPYMEHTOB.

BbimonHsITh (BBIHOCHBIC) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs TeJl BPaICHU.

W3Bnekarb, HHTEPIIPETUPOBATH U IPEOOPA30BbIBATH HH(POPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpruecKuX (hUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbInonHATE AEHCTBUS CI0KEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpA HA
YHCII0, OOBACHATH, KAKIMHU CBOWCTBAMH OHH 00J1aJaf0T.

[IpumeHsTH IpaBUIIO NapauIeIeIUIEaa.

OnepupoBath MOHATHAMHU:. I€KapTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYIIb
BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, YIOJl MEXKy BEKTOpPaMH, CKaJIIPHOE
MIPOM3BE/ICHNE BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTs cymMMy BEKTOPOB UM IIPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOJI MEXIY BEKTOPaMH,
CKaJISIpHOE MPOU3BECHHE, PACKIIAIbIBATh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
3azaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT.

[IpumensTh reomerpuueckue GaxThl A1 PELIEHUs] CTEPEOMETPUUECKUX 3aj1ad,
IIPEAIIOJIararoIINX HECKOJIBKO IIaroB PELICHHUs], €CIIM YCJIOBUSA IPUMEHEHUS 3aJJaHbl B IBHON
bopme.

Pemarp npocrelinie reoMeTpuuecKre 3a1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeTo/1a.

Pemarp 3a1aun Ha 10Ka3aTENbCTBO MATEMATUUECKUX OTHOILIEHUH M HaXOXKICHHE
reOMEeTPUUYECKUX BEJIMYUH 10 00pa3am Wiu alropuTMam, MpUMEHsIsl H3BECTHbIE METO/IbI
IIPY PELICHUN CTaHJIapTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpumensTh pocTeirie NporpaMMHbIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1ad.

[IpuBoUTE MpUMEPHI MaTEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH,
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTH MOTy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PeaIbHbIE CUTYaLlUU U
IIPUMEHSTh U3yUEHHBIE TIOHATHS B IIPOLIECCE ITOMCKA PELLIEHUS MAaTEMATUYECKU
chopMyIHPOBAHHOMN MPOOIEMBI, MOJIETUPOBATh pealbHbIE CUTYAI[MU Ha SI3bIKE TEOMETPHH,
HCCIIE0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM T€OMETPUUYECKUX MTOHATHI U TEOPEM,
anmapara ajareOpsl; pelarh NpaKTHUYEeCKHUEe 3a/1a4M, CBSI3aHHbIE C HAXO0XKJIEHUEM
Tre€OMETPUUYECKUX BEJINYMH.



Copepxanne yueOHOro Kypca

10-it knace

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHS cTepeoMeTpun. Touka, mpsiMasi, MI0CKOCTh, MPOCTpaHCcTBO. [ToHsATHE 00
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPHUM. AKCHUOMBI CTEPEOMETPHUU U CICIACTBUS U3
HUX.

B3anMHOe pacnosnokeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOLINECS, TTapAJIJICIIbHBIE U
CKpelnuBaoIuecs npsamsle. [lapaniensHoCTs IpAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:
[apaJuleIbHbIE MPSAMBIE B IPOCTPAHCTBE,; NAPAIIEIbHOCTD TPEX IPSIMBIX; IaPAJLIEIbHOCTD
IIPSIMON U TUIOCKOCTH. YTJIBI C COHAIIPaBJICHHBIMU CTOPOHAMHU; YIOJl MEXKY NPSMBIMH B
npocTpaHcTBe. [lapamiebHOCTh IIIOCKOCTEN : TapalIeNIbHbIE IIIOCKOCTH; CBOMCTBA
napajiesIbHbIX m1ockocTel. IIpocreiine npocTpaHcTBEHHbIE (GUIYPBI HA INIOCKOCTH!
TETpas’Ap, KyO, napajuieienune; IOCTPOEHUE CEUEHU.

[lepneHIUKYIAPHOCTD NPSAMON U IJIOCKOCTH: EPIEHAUKYIISIPHBIE PSMBIE B IPOCTPAHCTBE,
MpsiMbl€ NTApaJUIEIbHbIE U NEPIIEHIUKYIIIPHBIE K IIJIOCKOCTH, PU3HAK MEPIEHAUKYISIPHOCTH
IIPSIMOM U IUIOCKOCTH, T€OpEMaA O IPSIMOM NEPIEHIUKYIIPHON IIJIOCKOCTH. YTJIbI B
IIPOCTPAHCTBE: YIoJl MEXAY NMPSAMOM U IUIOCKOCTBIO; JBYTPAHHBIN YroJl, JMHEHMHBIM Yroi
JBYTpaHHOro yria. [lepneHukynsp u HaKJIOHHBIE: paCCTOSHUE OT TOUKH [0 MJIOCKOCTH,
paccTostHAe OT MPSAMOM J0 TUIOCKOCTH, TPOEKIHs (PUTYpBHI HA TUIOCKOCTb.
IlepnieHIMKYIAPHOCTD MJIOCKOCTEN: IPU3HAK NEPIEHIUKYIIPHOCTH ABYX IIOCKOCTEH.
TeopeMa 0 Tpex nepneHauKyIIsApax.

MHOrorpaHHuKHa

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOI'OI'PAHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOTpaHHUKH; pa3BepTKa MHOrorpanHuka. [Ipusma: n-yrospHas npusma; rpaHu v
OCHOBAHUS IPU3MBI; IIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBas U MOJIHAs IOBEPXHOCTh
npu3Mel. [lapamnenenunen, npsiMOYroJIbHBIN NapajuIeeNuIe] U ero ceoicTsa. [Iupamuaa:
N-yrojpHasi TUpPaMUJa, TPaHU U OCHOBAaHUE MUPaMUbl; OOKOBas U MOJIHAS TIOBEPXHOCTh
NIpaMU/Ibl; IPABUJIbHAS M YCEUEHHAs MUPAMUIA. DIIEMEHTHI IPU3MbI M TUPAMMUIBI.
[IpaBriibHBIE MHOTOIPaHHUKH TIOHSATHE MPAaBUILHOIO MHOTOIPAaHHUKA; IPaBUJIbHAS ITPU3Ma
U IIPaBUJIbHAS TUPAMUJA; TIPABUJIbHAS TPEYToJbHAS NUPAMUJIA U IPABUIIBHBIN TETPAdAP;
ky0. [IpencraBneHune o npaBUIbHBIX MHOTOTPAaHHHUKAX: OKTadAp, A0AEKAdIp U UKOCAIP.
Ceuenus npu3Mbl M MIUPaMUIBIL.

CuMMeTpHs B IPOCTPAHCTBE. CUMMETPUSI OTHOCUTEIBHO TOUKH, IPSAMOM, IMIIOCKOCTH.
DneMeHThl CUMMETPUH B IIMpaMuax, napauieenue1ax, IpaBUIbHbBIX MHOTOTPaHHUKAX.
Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB: pe0pa, IuaroHany, yrisl. [1momans 60xoBo#
IIOBEPXHOCTHU U MOJIHON NOBEPXHOCTHU MPAMOM MPU3MBI, IUIOIAb OCHOBaHMI, TEOpeEMa O
OOKOBOI MOBEPXHOCTH MpsAIMOi npu3Msl. [1nomaas 00KOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBUIBLHOM MUpaMUIbI, TEOpEMa O IO U yceueHHO! nupamuibl. [lonstie 06 o0beme.
O6beM nupaMuIbl, TPU3MBI.

[TonoGHBIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY IUIONIAIIMU TTOBEPXHOCTEH,
o0bemMaMu MOAOOHBIX TEI.

11-i kaace

Tena Bpamenus

[unuuapudeckas HTOBEPXHOCTh, 00pa3yole HUIMHIPUIECKON TOBEPXHOCTH, OCh
UWIMHPUYECKON oBepXHOCTH. Llunuuap: ocHoBaHUS 1 OOKOBasi HOBEPXHOCTH,
00pa3yloIias U OCh; IJIOMIa b OOKOBOW U MOJIHOW MOBEPXHOCTH.

Konunyeckas noBepXxHOCTh, 00pa3yrole KOHMUYECKON TOBEPXHOCTH, OCh M BEpIIMHA
KOHHUECKOI nmoBepxHocTu. KoHyc: ocHOBaHME U BepIIMHA, 00pa3yonas U 0Ch; IJIO0MIAb
OOKOBOM U MOJIHON MOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yrolue 1 BbICOTa; OCHOBaHMS U
OOKOBast MOBEPXHOCTb.



Cdepa u map: ueHTp, paanyc, IuaMeTp; IIoaab MOBEpXHOCTU chephl. BzanMHoe
pacrioyioskeHue chepbl U TUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MIonaas cepsl.
N300paxkeHune Ten BpaleHus Ha III0CKOCTH. Pa3BepTka MIMHIpa U KOHYCA.

KomOuHanmu Tenn BpaleHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIA OKOJIO CQepH;
cdepa, BIMcaHHas B MHOTOTPAHHUK, WU TEJIO BPAIIICHUS.

[Tonsitue 06 o6beme. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 oObeMe
MIPSIMOYTOJIBHOTO TIapaJuIeNienuIe a u ciecTBus u3 Hee. O0beM muiuHapa, Kornyca. O0bem
1rapa v Iiomaab cepsl.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY IIOMIAASIMU IIOBEPXHOCTEH,
00BbEMaMU ITOTOOHBIX TE.

Ceuenus mumuHapa (mapauieabHO U MEePICHINKYIISIPHO OCH), CEYCHHUS KOHYCa
(mapayuiesIbHOE OCHOBAHHIO U MPOXO/IAIIEE Yepe3 BEPIIUHY), CCUCHHUS mIapa.

BekTopbI 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miockoctu u B mpocTpancTBe. CI0XKEHHE U BBIYUTAHHE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha 4rciio. Pa3iioxkeHne BeKTopa 1o TpeM HEKOMIUIaHAPHBIM BeKTopaM. [IpaBmiio
napauienienunena. Penenue 3a1a4, CBA3aHHBIX ¢ TPUMEHEHHUEM TIPABUIT JCHCTBUI C
BekTopamu. [IpsmMoyronbHas cucteMa KOOpAWHAT B IPOCTpaHcTBe. KoopAMHATEI BEKTOpA.
[Ipocreiimume 3a1a4u B KOOpAMHATaX. YTOJI MeXAy BekTopamu. CKalspHOE MPOU3BEICHUE
BEKTOPOB. BEIUncieHNE YTIIOB MEKTY MPSAMBIMU U TUIOCKOCTSMHU. KoOpInHATHO-BEKTOPHBIH
METOJI IIPH PEIICHUH T€OMETPHUYECKUX 33]1au.

TemaTuyeckoe NJIaHUPOBaAHHE

10-# kaace
KosmuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B U TeM (undposnie)
w/n | P B Kontpoarneie | [IpakTuieckue | ogpazosarenbHbie
NMPOrpamMMbl Cero | 16 6
ONEKTPOHHBIN
o0OpazoBaTenbHbBIN
pecypc «JlomaiHue
3ananus. CpenHee
1 Beenenue B 10 ob1ee
CTEPEOMETPUIO o0Opa3oBaHUe.
I'eomerpusi», 10-11
kiacc, AO
«3narenbpcTBO
"[Ipocsemienue"»
Tpenaxep «Obnako
[TpsiMbIe U TIIOCKOCTH .
B IMPOCTPAHCTBE SHAHHID.
2 Hap anns HBHOCT'B 12 1 Maremaruka. 10
1| SF[)MBIX Y TTOCKOCTEH Kace, 000
p «DuzuxoH Jlab»
[leprieHIUKYISIPHOCTD
3 p AUKYJIAP > 12 <..>
MPSIMBIX | TJIOCKOCTEH
Yriel MeXIY
4 | mpsIMBIMHU U 10 1 <.>
MJIOCKOCTSIMU




5 | MHororpaHHUKH 11 1 <..>
6 O0BeMBL 9 1 < >
MHOTOTPaHHUKOB
7 [ToBTOpEHME: ceueHus, 4 1 < >
pPacCTOSHUS U YTIIbI
OBHIEE KOJIMYECTBO
YACOB I10 68 5 0
[TPOI'PAMME
11-ii kmacc
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue
Ne (uudpoBrbie)
/i | PA3AEI0B H TEM Beero Kontpoabubie | [IpakTuyeckue | ogpasopareasubie
HporpaMmel padoThI padoThI pecypeb
DNEKTPOHHBIN
o0OpasoBaTebHbBIN
pecypc «Jlomainue
3amanus. CpengHee
1 | Tena Bpamenus 12 o0riee oOpazoBaHHe.
I'eomerpus», 10-11
kiacc, AO
«31aT€nbCTBO
"[Ipocsemienue'»
Tpenaxep «O0naxo
3HaHUi». MaTeMaTuKa.
2 OO0BEMEI TelI 5 1 11 xrace, 000
«Duzukon JIadb»
Bexkrops!l n
3 KOOPJIMHATHI B 10 1 <.>
MIPOCTPAHCTBE
IToBTOpEHHE,
4 00o0011IeHKE, 7 1 < >
CHCTEMATH3aIIH
3HAaHUH
OBIIEE
KOJIMYECTBO
YACOB IT1O 34 3 0
[TPOI'PAMME




