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NMoacHuTenbHaA 3anUcCKa

Pabouas mporpamma yae6HOTO Kypca «I eomerpus» 6a30Boro ypoBHs s o0yqaromuxcs 10—
11-x knmaccoB MBOY «llIkosa Ne 22» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepauuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepkacHuH (heaepaabHOro
roCyJIapCTBEHHOTO 00pa30BaTeILHOTO CTaHAApTa CPEeIHEr0 0011Iero 00pa3oBaHUs»
(c 3MeHeHusIMH, BHECEHHBIMU ITpUKa3oM MuHnpocsemienus ot 12.08.2022 Ne
732);

o mpukaza Munnpocsemienus oT 18.05.2023 Ne 371 «O0 yTBepxkaeHUU (peaeparbHOn
00pa3zoBaTeIbHON POTPAMMBI CPETHETO OOIIETO 00pa30BaAHUSY;

e mpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsaka
OpraHHu3aliK U OCYILECTBICHHSI 00pa30BaTEIbHOMN JIEATEIBHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeNbHBIM TPOrpaMMaM — 00pa30BaTENbHBIM pOrpaMmMam
Ha4yaJIbHOTO OOIIET0, OCHOBHOTO OOIIET0 M CPpeHETO 0011ero oopasoBaHus»;

e C(II2.4.3648-20 «CaHuTapHO-3MUAEMHOIOTHUECKHE TPEOOBAHMS K OpraHU3aIUsIM
BOCTIMUTAHHS ¥ OOYYEHHS, OTABIXA M 03I0POBIICHUSI JCTEH U MOJIOJEKIY,
YTBEPKJACHHBIX IIOCTAHOBIIEHUEM TJIABHOTO CAHUTApHOTO Bpayda oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urneHnueckre HOPMATUBBI U TPEOOBAHUS K 00OECIICYCHHUIO
0e30macHOCTH 1 (M) O€3BPEIHOCTH IS YesloBeKa (DaKTOPOB CpeIbl OOUTaAHUS,
YTBEPKIECHHBIX MOCTAHOBJICHUEM TJIABHOTO CAaHUTApHOTO Bpaya oT 28.01.2021 Ne
2;

e KOHIICMIIMU PA3BUTHUS MaTEMaTUYECKOr0 00pa30oBaHusl, yTBEPKACHHOM
pacnopsbkenueM [IpaButensctBa oT 24.12.2013 Ne 2506-p;

e y4eOHOTO IUTaHa CPEAHETO 00IIero 00pa3oBaHusl, yTBEPKIeHHOTO prKazoM [ bOY
«Cpennsis mkosia Ne 1» ot 31.08.2023 Ne 175 «O0 yTBEep>KICHUN OCHOBHOM
00pa30BaTeNIbHOM MPOrpaMMbI CPEHET0 00IIEro 00pa30BaHUMY;

e (enepanbHOi paboyeit mporpaMmbl yaeOHOTO Kypca «I'eomeTpus», KOTOPbIi
BXOJIUT B COCTaB yueOHOTo mpeamMera «MaremaTtukay.

PaGouas mporpamma opueHTHPOBaHA Ha IEJIeBbIEe MPUOPUTETHI, CPOPMYITHUPOBAHHBIC B
benepanbHOl paboueil mporpaMme BOCIUTAaHUS U B paboueli mporpamme Bocrutanuss MbOY
«IIIxoma No 22».

Pabouas nporpamma yue6Horo kypca «I'eomeTpus» 6a30Boro ypoBHs a1 o0yuaromuxcst 10—
11-x knaccoB pa3paboTaHa Ha ocHOBe DesiepaabHOT0 rocyJapCTBEHHOT0 00pa30BaTeIbHOTO
CTaHJapTa CpeJHero o0IIero oopa3oBaHus, ¢ y4eTOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHUIH,
IPEIbABIAEMBIX K MATEMaTHUECKOMY 00pa30BaHHUIO, U TPaJAULIUI pocCUiicKkoro oOpa3oBaHuUs.
Peanunzanus nporpaMmsl 00ecriednBaeT OBJIaIeHHE KIIOUYEBbIMUA KOMITETEHIUAMU,
COCTaBJISIFOILIMMH OCHOBY JUISl CAMOPA3BUTHSI M HENPEPHIBHOTO 00pa30BaHMsl, LIEIOCTHOCTh
0OIIEeKyIBTYPHOTO, TMYHOCTHOTO U MMO3HABATEIBHOTO Pa3BUTHS JIMYHOCTH O0YUaIOLTUXCS.

BaxHocTh yueOHOTO Kypca reOMETpUU Ha YPOBHE CPEHET0 00I11ero 00pa3oBaHUs
00ycII0BIeHa MPAKTUYECKOI 3HAYMMOCTBIO METAIIPEIMETHBIX U MPEAMETHBIX PE3YyIbTaTOB



00y4eHHsI TeOMETPHH B HAIIPABJICHUH JINYHOCTHOTO Pa3BUTHA 00ydaronuxcs, GopMrupoBaHus
(GyHKIMOHATHLHON MaTeMaTHYeCKON IPAMOTHOCTH, U3YUEHHS APYTUX y4eOHBIX JUCIUTUINH.
PazButne y OGy‘-IElIOH_[I/IXCSI IIpaBHUJIbHBIX HpeI[CTaBJIeHI/Iﬁ O CYHIHOCTH U IIPOUCXOKIACHUN
FEOMETPUUECKHUX a0CTPaAKIINIl, COOTHOIIIEHUH PEAIbHOTO U HJICATIbHOTO, XapaKkTepe
OTpaXE€HUs MATEMATUYECKON HAYKOU SIBJICHUH U MPOLIECCOB PEAIBHOTO MUPA, MECTE
reOMETpPHUH B CUCTEMEC HAYK U POJIM MATEMATUICCKOTO MOJCIIMPOBAHNA B HAYYHOM IIO3HAHUU
1 B IPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYTHOTO MUPOBO33PEHUS YIAITUXCSI, @ TAKIKE
Ka4y€CTB MBIIIJICHUSI, HGO6XOI[I/IMI)IX AJIg afgarnTanquu B COBpEMCHHOM O6HICCTB€.

I'eomeTpust sBnsieTCS OHUM U3 OA30BBIX IPEIMETOB Ha YPOBHE CPETHETO OOIIEro
o0pa3oBaHus, Tak Kak 00eCrieunBaeT BOZMOXKHOCTh U3y4EHUSI KaK JUCIUIUINH €CTECTBEHHO-
Hay4HOU HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jloruueckoe MblluieHne, popMupyeMoe Npy U3y4eHUU 00yqaroluMHCs MOHSITUHHBIX OCHOB
TF€OMETPHUH U MOCTPOEHUH LIETIOYKH JIOTMUECKUX YTBEPKJIEHUH B X0/I€ pelIeHus
reOMEeTPUYECKUX 3a/1a4, YMEHUE BBIIBUTATh U OTIPOBEPraTh TUIOTE3bl HETIOCPEICTBEHHO
UCIOJb3YIOTCS NP PELICHUH 33/1a4 €CTECTBEHHO-HAYYHOT'0 LIUKIIA, B YaCTHOCTH U3 Kypca
bu3uKu.

YMeHue OpHEHTHPOBATHCS B TIPOCTPAHCTBE HT'PAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
NEeSITeILHOCTH YesloBeka. OpueHTAIHs YeJIOBEKa BO BpEMEHH U TIPOCTPAHCTBE —
HEO00XOMMOE YCIIOBHE €T0 COIMAIBHOTO OBITHS, opMa OTpa)KeHUS OKPYKAIOIIETO MHUPA,
YCIIOBHE YCIEITHOTO TMO3HAHUS M aKTHBHOTO MTPE0Opa30BaHusl ICHCTBUTEIHHOCTH.
OmnepupoBaHue MPOCTPAHCTBEHHBIMHU 00pa3zaMu 0OBEUHSACT pa3HbIC BUIBI YICOHOM 1
TPYAOBOH JIEATEIBHOCTH, SBIISCTCS OJTHUM U3 TPO()ECCHOHAIBHO BaXKHBIX KAUECTB, IOITOMY
aKTyasbHa 3a/1a4a (JOPMUPOBAHHS y 00YUAIONINXCS IIPOCTPAHCTBEHHOTO MBIIIIJICHUS KaK
Pa3HOBHIHOCTH 00OPAa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMIIOHEHTA B TIOATOTOBKE K
MPAKTUYECKOHN JIEATETLHOCTH 10 MHOTHM HaIlpaBJICHUSIM.

Lenb ocBOCHHS TIpOrpaMMBbI yaeOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpOBHE OOyUCHHUS —
00111e00pa3oBaTEIbHOE U OOIICKYJIBTYPHOE PAa3BUTHE 00yUAIONINXCS Yepe3 00eCIICUCHHE
BO3MO>KHOCTH ITPHOOPETECHUS U MCIIOJIb30BaHMSI CUCTEMAaTHYECKIX T€OMETPHUYECKIX 3HAHUHN U
JEeWCTBUH, CIeU(UIHBIX TE€OMETPHH, BOBMOKHOCTH YCIICIIHOTO IPOJIOJKEHIS 00pa30BaHuUs
0 CIEIHATBHOCTSM, HE CBSI3aHHBIM C IIPUKIIATHBIM UCII0JIH30BAHUEM F€OMETPHUH.

[Tporpamma 1o reomerpun Ha 6a30BOM ypOBHE MpeIHA3HAYCHA [Tl 00yJaroIInuXCsl CpeHeH
IIIKOJIbI, HE UCIIBITHIBABIINX 3HAYNTEIILHBIX 3aTPYJAHCHUI HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus. TakuM oOpa3om, oOyyaromirecs Ha 0a30BOM YpPOBHE JI0KHBI OCBOUTH OOIIIHE
MaTeMaTUYEeCKUE YMCHUsI, CBSI3aHHBIE CO CIEU(DUKOI TeOMETPHH U HEOOXOAUMBIC JIJIS
KU3HU B COBPEMEHHOM 0011ecTBe. KpoMe 3T0ro, 0oHM HMEIOT BO3MOKHOCTh U3YUUTh
reoMeTpHIO 0oJiee TITy00KO, €Cliu B JallbHEHIIIEM BOSHUKHET HE0OX0IMMOCTh B
reOMETPUUECKUX 3HAHUSIX B TPOPECCUOHATBHON IeATEeIHbHOCTH.

JlocTrkeHue e 0CBOCHHUS POTpaMMBbl 00eCIIeYnBaeTCs PEIIEHUEM COOTBETCTBYIOIINX
3anad. [IpuoputeTHRIME 3a/1a4aMu OCBOCHUS Kypca «I eoMeTpum» Ha 6a30BOM YPOBHE B
10—11-x kiaccax ABJISIIOTCS:



e (GopMUPOBAHUE MPECTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIBTYPHI U
OCO3HAHHUE €€ B3aUMOCBS3H C OKPY)KaIOLUM MUPOM;

e (opmupoBaHuE MPEACTABICHUS O MHOTOTPAaHHHUKAX U TEJIaX BPAIICHUS KaK O
BOKHEHIIIMX MaTEMaTUICCKUX MO/IEIISIX, TIO3BOJISIONINX ONMCHIBATh U H3y4aTh
pa3HbIE ABJICHUS OKPYKAIOLIEr0 MUPA;

e (opmmpoBaHuE yMEHUS paclo3HaBaTh HA YEPTEKaX, MOJCISAX U B pEAIbHOM MUPE
MHOTOTPAaHHUKH U TeJIa BPAIICHUS;

e OBJIaJICHHE METOJIaMU PELICHUS 33]1a4 Ha TOCTPOECHUSI HAa U300paKEHUAX
MPOCTPAHCTBEHHBIX (PUTYD;

e (OopMHUPOBAHHE YMEHUS OTIEPUPOBATH OCHOBHBIMU IOHSATHUSMH O MHOTOI'PAHHHUKAX H
TEJIax BPAIICHHS U KX OCHOBHBIMH CBOMCTBaMH;

e OBJIAJICHHE ATOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3a]1a4; (OpMHUPOBAHUE YMEHUS
MIPOBOJIUTH HECIIOKHBIE I0OKA3aTeNIbHBIC PACCYKICHHS B XOJI€ PEIICHHSI
CTEpEOMETPUYECKHUX 3aJa4 1 3a]1a4 C MPAKTUYECKUM COJIEp’KaHUEM;

e Pa3BUTHE UHTEIUIEKTYAJbHBIX U TBOPUYECKUX CITOCOOHOCTEN 00yUarommxcs,
MO3HABATEIHHOM aKTUBHOCTH, UCCIIEIOBATEILCKIUX YMEHUN, KpUTHYHOCTH
MBIIILICHHS;

e (opmupoBanue HYHKIMOHAIEHOW TPAMOTHOCTH, PEIIEBAHTHON T€OMETPUH: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUIECKUX MTOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B PEATbHBIX KU3HCHHBIX CUTYAIUSAX U ITPU U3YICHHH APYTUX
Y4E€OHBIX MTPEMETOB, MPOSBIICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH,
(bopMynupoBaTh UX Ha SA3bIKE TEOMETPUH U CO3/1aBaTh T€OMETPUUYECKUE MOJIEIH,
MIPUMEHSTh OCBOCHHBII r€OMETPUUECKUH anmapaT Uil peleHus MPakTUKO-
OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD MOJTyYCHHbBIE
pe3yNbTaThI.

OTnuuuTeNbHON 0COOEHHOCTHIO TPOTPAMMBI SBJISETCS BKIIOUEHHE B KypC CTEPEOMETPHH B
Hayalie ero U3y4eHus 3aJa4, peliaeMblX Ha YPOBHE HHTYUTUBHOTO MO3HAHUS, U
ompeesieHHbIM 00pa30M OpraHnu3oBaHHas paboTa HaJl HUMHU, YTO CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBILUICHHS], CTUMYJIUPYET NPOTEKAaHUE UHTYUTUBHBIX
MIPOLIECCOB, MOTUBUPYET K JalbHEHIIIEMY U3Y4EHHIO MIPEMETA.

Hpe,[[HOLITeHI/IC OTHAACTCA HArJIIAHO-KOHCTPYKTUBHOMY METOAY O6y‘leHI/I${, TO €CTh
TCOPCTHUUCCKUC 3HAHHA UMCIOT B CBOEH OCHOBE YYBCTBCHHOCTDH HpeHMeTHO-HpaKTquCKOﬁ
JesTenbHoCTH. Pa3Butue IMPOCTPAHCTBCHHBIX HpeﬂCTaBHeHI/Iﬁ Y yHaluxcs B Kypcee
CTCPCOMECTPHH ITPOBOAUTCS 3a CUCT pCIICHUA 3aaa49 Ha CO3AAHUC ITPOCTPAHCTBCHHBIX 06pa30B
M 3a/la4 Ha OIICPUPOBAHUC ITPOCTPAHCTBCHHBIMU 06pa3aMH. COSI[aHI/Ie 06pa3a IMIPOBOAUTCA C
OHOpOﬁ Ha HarJi1iIHOCTb, a OIICPUPOBAHHEC 06pa30M — B YCJIOBUAX OTBJICUCHUS OT
HarjJIaAHOCTHU, MBICJIICHHOT'O U3MCHCHUA €T0 UCXOAHOTO COACPIKaHH.

OcHOBHBIE COJIepKaTeNbHbIC IMHUH Kypca «I eomeTpun» B 10—11-x kiaccax:
«MHororpanHuku, «IIpsMbIe ¥ TUIOCKOCTH B IPOCTpaHCTBeY, «Tena BpameHus», « BekTopsl
Y KOOPJIMHATHI B MPOCTPAHCTBE». DOPMHUPOBAHUE JOTHUECKUX YMEHHI pacpeiessieTcs He
TOJIBKO TI0 COJICPKATEIBHBIM JIMHUSM, HO U IO TOJ]aM 00y4YEeHHUsI Ha YPOBHE CPETHETO OOIIETO
obOpa3oBaHusl.

CO,Z[ep)KaHI/IC O6pa3OBaHI/I$I, COOTBCTCTBYIOIICC MMPECIMETHBIM PC3YJIbTaTaM OCBOCHUA pa60qe171
IporpaMmsel, paClupCACJICHHBIM 110 I'OJJaM 06yquI/151, CTPYKTYPHUPOBAHO TaKUM 06pa30M ,



9YTOOBI OBJIAJICHUE T€OMETPUYECKUMHU TIOHATHSIMHU M HABBIKAMU OCYIIECTBISIOCH
MOCIIEIOBATEIHHO U TIOCTYNATENBHO, C COOIOACHUEM MTPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOUAIUCH B OOIIYIO CHCTEMY F'€OMETPUYECKUX IPEICTaBICHUN
o0yJaromuxcs, pacmupsisi ¥ yriryossis ee, 00pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

Ha n3yuenne reomeTpuun oTBOAUTCS 2 yaca B HEAE0 B 10-M Kiacce U 2 yac B HEJENI0 B 11-M
KJIacce, BCEro 3a JiBa rojia o0yueHust — 136 y4eOHbBIX 4acoB.

I[JI?I peanmaul/m HpOFpaMMLI I/ICHOJILBYIOTCSI y‘~I€6HI/IKI/I, IIOHYIIIGHHI)IG K UCITOJIB30BAHHNIO HpI/I
pealn3anyy UMEIONTUX TOCYIapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEIbHBIX IPOTPAMM
Ha4yaJIbHOTO OOIIETr0, OCHOBHOTO OOIIIEro, CpeIHero oo1ero 0opa3oBaHus OpraHu3allusIMH,
OCYIIECTBIISIONTUMHI 00pa30BaTEIBHYIO ACITEILHOCTD, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

e T'eomerpus 10-11 knacc / JI.C.Aranacsu, B.®.byry3os, C.b.Kagomries,
JI.C.Kucenesa, 3.I'.ITo3ansx, Mocksa, «IIpocsemienue», 2019.
DJEKTPOHHBIE 00pa30BaTEIIbHBIC PECYPCHI, JOMYIICHHBIE K UCTIOJIb30BAHUIO TIPH PeaTU3aIlnN
NMCHOIIINX FOCY}IapCTBeHHy}O aKer)II/ITaHI/IIO 06p330BaTeJ'H)HI)IX nporpaMM Ha4YaJIbHOTO
00111eT0, OCHOBHOTO 00IIIETO, CPETHETO 00IIeT0 00pa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 04.10.2023 Neo 738:

e DJIEKTPOHHBIN 00pa3oBaTeNbHBIN pecypc «Jlomanmaue 3axanus. Cpennee olriee
obOpazoBanue. ['eomerpus», 10-11 knacc, AO «M3narenscTBo "[IpocBenienue"»;

o Tpenaxep «O06nako 3Hanmi». Marematuka. 10 kinacc, OO0 «Puzukon JIady;
o Tpenaxep «O06nako 3Hanmi». Marematuka. 11 kinacc, OO0 «Puzukon JIady;

MnaHnpyembie pe3ynbTaTbl OCBOEHUA
yyebHoro Kypca

JINUHOCTHbIE pe3yabTaTbl

JInuHOCTHBIC PE3YyJIbTaThl OCBOCHUS ITPOTIPAMMBbI yqe6H0r0 Kypca ((FCOMeTpI/IH»
XapaKTCPU3YIOTCA:

I'paxnanckoe BociMTaHue:

Cc(OPMHUPOBAHHOCTBIO TPAKJAHCKOM MO3UIIMK 00YYAIOLIEr0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTO 00IIECTBa, TPEJICTABICHHUEM O MaTEeMaTHUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, ABJICHUH, TPOLIEAYP IPaKAAHCKOTO
oOriecTBa (BBIOOPHI, ONPOCHI U I1p.), yMEHHEM B3aUMOJIEHCTBOBATH C COIIMATIBHBIMU
MHCTUTYTaMH B COOTBETCTBUU € UX QYHKIMAMHU 1 HA3HAUCHUEM.

HanHOTH‘IeCKoe BOCIIMTAHHE:



c(OPMHPOBAHHOCTHIO POCCUNMCKOM IPaKJaHCKON MICHTUYHOCTH, YBOXKEHUS K IPOILJIOMY U
HACTOSLIEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOLLIEHUEM K JOCTHKECHUSIM
POCCHICKHX MaTEMaTUKOB U POCCUMCKON MAaTeMaTUYECKOM IKOJIbI, K UCIIOJIb30BaHUIO 3THX
JOCTUXKEHUH B APYTrUX HayKaX, TEXHOJIOTUSIX, chepax SKOHOMUKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA:

OCO3HAHHEM JTIyXOBHBIX IIEHHOCTEH POCCHICKOT0 Hapoaa; chOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOT'O CO3HAHMSI, 3TUYECKOTO IMOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHHEM JIOCTHKEHUN HayKH U eI TeTbHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJIa/1a
B IIOCTPOCHNE YCTOWIHUBOTO Oy IyIIEro.

IcTeTHYECKOE BOCIIMTAHUE:

JCTETUYECKUM OTHOIIEHHEM K MUPY, BKIIFOYasl 3CTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, pEeLICHUH, pacCyXIeHUH; BOCIIPUMMUYHUBOCTBIO K MATEMAaTHYECKUM
acneKTaM pa3jJIu4yHbIX BUJOB UCKYCCTBA.

dus3nyeckoe BOCNIUTAHUE:

CCbOpMI/IpOBaHHOCTBIO YMEHUA NPUMCHATh MAaTCMATHYCCKUEC 3HAHUA B UHTECPECAX 3 JOPOBOTO
u 6e30macHOTO 00pa3a )KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO (3I0pOBOE
MUTaHKe, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U OT/bIXa, PEryisipHas pu3maeckast
AKTHUBHOCTH); (U3HUECKOTO COBEPIICHCTBOBAHMUS, TIPH 3aHATHUSIX CIIOPTUBHO-
03/I0pPOBUTEIIHHOM NESITETHLHOCTBIO.

TpynoBoe Bociutanme:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3INuHbIM
cdepam npodeccuoHaNbHOM NeSTEIbHOCTH, CBA3aHHBIM C MATEMAaTUKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpILIaTh 0CO3HAHHBIN BBIOOP Oyayie mpodeccuu u peaan3oBbIBaTh
coOCTBEHHBIE KU3HEHHBIE MJIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaTEMaTHUYECKOMY
00pa30BaHUIO U CAMOOOPA30BAHHUIO HA MIPOTSHKEHUH BCEH )KM3HU; TOTOBHOCTHIO K AaKTUBHOMY
YUYaCTHIO B PEIICHUH IPAKTUUECKUX 3a/1a4 MaTeMaTHYEeCKOW HapaBIEHHOCTH.

IK0JI0rn4YecKoe BOCIIUTAHHUE:

C(l)OpMI/IpOBaHHOCTBIO 9KOJIOTUYECKOM KYJIbTYpPbI, HOHUMAaHHUEM BJIMAHHA COLIUAIIBHO-
9KOHOMHYCCKUX NMPOLCCCOB HA COCTOAHUC HpHpOI[HOﬁ U COIUATbHOM Ccpeabl, OCO3HAHUECM
r100aJIEHOTO XapaKTepa 3KOJIOTHICCKUX HpO6J’I€M,’ OpHeHTaHHeﬁ Ha MIPUMCHCHUC
MaTeMaTUYECKUX 3HAHUM JIJIsI peUIiCHUs 3a1a4 B obOmactu Oprmammeﬁ Cpcabl,
ITaHUPOBAHUS TOCTYIIKOB U OLCHKH UX BO3MOXKHBIX MOCJIEICTBUM IJI OKp}I)KaIOH_Ieﬁ Cpcabl.

HeHHOCTI/I HAQYYHOI'O MO3HAHUS:
C(bOpMI/IpOBaHHOCTBIO MUPOBO33pCHUA, COOTBCTCTBYIOIICT'O COBPEMCHHOMY YPOBHIO

Pa3BUTHUA HAYKH U O6IJ.I€CTB€HHOI>1 IMPAKTHUKHU, TIOHUMAHUCM MaTeMaTHU4eCKOM HAaYKH KaK
C(bepLI YeJI0BEYECKOM ACATCIIbHOCTH, 3TAIIOB €€ PA3BUTUSA U SHAYUMOCTH IJIA pa3BUTHUA



OUBUJIN3alllH, OBJIAACHHUECM SA3BIKOM MaTCMaTUuKHU U MaTeMaTH4eCKOI Ky.HbTypOfI Kak
CpCACTBOM IMO3HAHUA MUPA; TOTOBHOCTBIO OCYHICCTBIIATh HPOCKTHYIO K HCCIICAOBATCILCKYIO
ACATCIIBHOCTb UHAWUBUAYAJIbHO U B I'PYIIIIC.

MeTtanpeameTHbie pe3ynbTaThl

MertanpeaMeTHbIE€ PE3YJIbTAThl OCBOCHHS MPOTpaMMbl yueOHOTO Kypca «I'eomeTpusi»
XapaKTepU3YIOTCS OBJIAJACHUEM YHUBEPCAIbHBIMU NMMO3HABATEJIbHBIMM JICHCTBUAMU,
YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JACHCTBUSIMU, YHUBEPCATbHBIMU PETYIISITUBHBIMU
JIEHCTBUSIMU.

1) YauBepcanabHble MO3HABATEIbHbBIE JCHCTBUS, 00eCredynBaoT (popMupoBaHre 6a30BBIX
KOTHUTHBHBIX ITPOLIECCOB 00ydaromuxcs (0CBOEHNE METO0B O3HAHUSI OKPYXKAIOIIETr0 MUpA;
MIPUMEHEHHE JIOTMYECKUX, UCCIIEIOBATENbCKUX ONepaluii, yMeHuil paboTarhb ¢
nHpopmanuen).

Ba3oBble Jioruyeckue q1edcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIIECTBEHHBIE MIPU3HAKA MAaTEMAaTUUECKUX
00BEKTOB, TOHATHN, OTHOIIIEHUH MEXTy MMOHATHAMH; POPMyITHPOBATH
oTpe/ieNieHus MOHATUH; YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIINY,
OCHOBaHUs 7151 0000IIeHNS U CpaBHEHUS, KpUTEPUH TPOBOAMMOIO aHAIIN3a;

e BOCHpPUHUMATH, HOPMYIUPOBATH U MPe0OPA30BHIBATH CYXKICHUS: YTBEPIUTEIbHBIE

U OTpHIIATEIbHbIE, €IUHUYHbIEC, YACTHBIE U OOIINE; YCIOBHbIC;

e BBISABJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS B
(akTax, JaHHBIX, HAOTIOACHUSX U YTBEPKACHUSX; TpeylaraTb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEH U POTUBOPEUHIA;

e JIeaTh BBIBOJbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, A€TYKTUBHBIX U UHAYKTUBHBIX
YMO3aK/IIOUYEeHUH, YMO3aKIIOUSHHI 10 aHAIOTHH;

e TPOBOJUTH CAMOCTOSTENHHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMbIe ¥ OT MPOTUBHOTO), BBICTPaUBaTh apryMEHTALIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXJICHHSI U BBIBOIBI;

e BBIOMpATh crIOCO0 perieHus yueOHoi 3a1a4un (CpaBHUBATh HECKOJIBKO BApPHAHTOB

pelieHus, BRIOupaTh Hanbosee MoIXO SN C YIeTOM CaMOCTOATEIBHO

BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrble uccienoBaTebCKUe JeHCTBUA:

¢ HCIIOJB30BaTh BOIIPOCHI KAK UCCIIEI0BATENBCKUI HHCTPYMEHT [TO3HAHUS;
(opMynHUpoBaTh BONPOCH], (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY,
yCTaHaBJIMBaTh HCKOMOE U IaHHOE, (OpMUPOBATh TMIIOTE3Y, ApPT'yMEHTHPOBATh
CBOIO MO3MIINIO0, MHEHHUE;

¢ TIPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHKE 10
YCTaHOBJICHHIO 0COOEHHOCTEI MaTeMaTHYeCKOro 00bEKTa, sIBJIICHUS, Tpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMu, SIBICHUSIMH, IPOLIECCAMU;



e CaMOCTOSTENHLHO (hOPMYIUPOBATH 000OIICHNS ¥ BEIBOJIBI IO PE3yabTaTaM
MIPOBEACHHOTO HAOIIOICHHSI, HCCIIEI0OBAHMSI, OLIEHUBATD JIOCTOBEPHOCTh
MIOJIy4EHHBIX PE3YJAbTATOB, BEIBOJIOB U 0000IICHUN;

e TPOTHO3MPOBATH BOZMOKHOE PAa3BUTHE MPOIECCA, & TAKIKE BBIIBUTATh
MIPEITOJI0KEHHUS O €TO PA3BUTUHU B HOBBIX YCIOBHSIX.

Pa6ora c undgopmanmeii:

e BBUBIATH AeHUIUTH HHOOPMAIINH, TaHHBIX, HEOOXOAMMBIX JUII OTBETA HA BOIIPOC
U JUIs pellieHus 3aj1auy;

e BBIOMpaTh HHGOPMALIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, AHAJTU3UPOBAThH,
CUCTEMAaTHU3UPOBATh U HHTEPIIPETUPOBATh HH(OPMALIUIO PA3INYHBIX BUJIOB U (hOpPM
MIpe/ICTaBJICHMUS;

e CTPYKTYpPHPOBATh HH(POPMAIHUIO, IPEICTABIATh €€ B pa3InYHbIX (hOpMaXx,
WJUTIOCTPUPOBATH IpapuuecKy;

e OIIGHMBAThH HA/IKHOCTh UH(POPMAIIUH 110 CAMOCTOATEIHHO CHOPMYTUPOBAHHBIM
KPUTEPUSIM.

2) YHUBepcaabHble KOMMYHUKATHBHbBIE J€HCTBYS, 00eCneunBaoT chOpMUPOBAHHOCTh
COILIMAJIbHBIX HaBBIKOB O0YJarOMINXCS.

OO01enue:

e BOCHPUHUMATH U GOPMYIUPOBATH CYXKIECHUS B COOTBETCTBUH C YCIOBUSIMU U
LEISIMU OOILIEHUS; ICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
Y MUCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS IO X0y PEIICHUS 3a]auH,
KOMMEHTHUPOBATh MOJYYEHHBIN pe3ybTar;

e B X0JIe 00CYXIeHHUs 3a]1aBaTh BOMPOCHI 10 CYIIECTBY 00CYk1aeMOM TEMBI,
po0IeMbl, peraeMoil 3a1a4uu, BEICKa3bIBaTh UJICH, HAIlEJIEHHbIE HA MOUCK
PEIICHHUS; COTIOCTABIIATH CBOM CY>KJCHHUS C CYXKIACHUSIMHU JPYTUX YUaCTHUKOB
nanora, oOHapy>KHUBaTh Pa3IMuUe U CXOACTBO MO3UIIMIA; B KOPPEKTHOM hopme
(dbopMynupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

e TPEICTABIATH PE3YIbTATHI PEIICHUS 33/1a4l, SKCIIEPUMEHTA, UCCIIEI0OBAHUS,
MIPOEKTA; CAMOCTOSITENILHO BHIOMPATH (JOPMAT BBHICTYIUICHUS C YYETOM 3aa4
Mpe3eHTAIH U 0COOEHHOCTEH ayAUTOPHH.

CorpyanunuecrBo:

e TIOHMMATh M UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHIUBHUIyaIbHON pabOThI
IIPU pEIICHNH y4eOHBIX 3a/1a4; IPUHUMATD 11eJIb COBMECTHOM JAEATENbHOCTH,
IUTAHUPOBATh OPTaHM3ALMIO0 COBMECTHOM pabOTHI, pactipeieNaTh BUbI padoT,
JIOTOBAPUBATHCS, 00CYX/1aTh MPOLIECC U Pe3yAbTAT pabOThl; 0000IATh MHEHHS
HECKOJIbKUX JIIOJICH;

e y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CyxkaeHuUs,, 0OMEH MHEHHH,
MO3TOBBI€ IITYPMbI H UHBIE); BHITIOJIHITH CBOIO YaCTh Pa0OThI U KOOPAHMHUPOBAThH
CBOM JCUCTBUS C IPYTUMH WIEHAMH KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa
B OOIIMI MPOIYKT IO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM Y4aCTHUKAMHU
B3aMMO/ICHCTBHSL.



3) YHuBepcasbHbIE peryJaaTHBHbIE eiCcTBUS, 00eceunBaloT (POPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KH3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anus:

e COCTaBJIATH IJIaH, AITOPUTM PELIEHMS 3a/1a4H, BBIOUPATh CLIOCOO PEIIEHUs C yYETOM
HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apIryMEHTUPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHHIA C y4ETOM HOBOW HH(OPMAIUH.

CaMOKOHTPOJIb:

e BJIAJIETh HABBIKAMU MIO3HABATEIBHOMN pedIeKCHH KaK 0CO3HAHUS COBEPILIAEMBbIX
NEUCTBUI U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB; BIAJETh CIOCO0AMU
CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yabTaTa pellieHns MaTeMaTHYecKoi
3a/1auy;

e TPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEIICHUHU 3a]1auH,
BHOCHUTH KOPPEKTHUBHI B IEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJEHHBIX OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3yabTaTa LENU U YCIOBUSIM, OOBSCHATH MPUUYUHBI
JOCTHKEHUS U HEJOCTHKEHUS PE3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OLEHKY MPHUOOPETEHHOMY OIIBITY.

MpepmeTHble pe3yabTaThl

10-i1 KJ1acce
OniepupoBaTh MOHATHIMH: TOUYKA, MPSMasi, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEUICHUN T€OMETPUUECKUX
3a/1ad4.

OHepI/IpOBaTB NMOHATUAMU: TAPAJIICIIBHOCTD U NNECPIICHAUKYIIAPHOCTD IIPAMBIX U IUIOCKOCTEH.
KJ'IaCCI/I(bI/II_II/IpOBaTB B3aMMHOC PACIIOJIOKCHUC ITPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBCE.

OnepupoBaTh MOHATUAMHU: JBYTPAHHBIN YTOJI, TPaHU IBYTPAHHOTO yIJia, pedpo IBYTpaHHOTO
yria; TMHEWHBIN YTOJ JBYTPAHHOIO YIIIa; TpajycHas Mepa JBYrpaHHOTO yria.

OHepI/IpOBaTB MNOHATUSAMU: MHOTOTpPAaHHHUK, BBIHYKHLIﬁ u HeBBIHYKHBIﬁ MHOT'OTpaHHUK,
QJICMEHTBI MHOT'OI'paHHUKA, HpaBHJ’ILHLIfI MHOT'OT'paHHUK.

Pacrnio3HaBaTh OCHOBHBIE BH/IbIl MHOTOI'PaHHHUKOB (MUpaMUAa; pU3Ma, IPSIMOYTOJIbHBIH
napasenenunes, Kyo).

KnaccugunupoBaTb MHOTOIpaHHHUKH, BRIOMpasi OCHOBAHUS VIS KIACCU(HUKALIUHU (BBIITYKIIbIE
Y HEBBIITYKJIble MHOTOTPAHHUKH; ITPABUIIbHBIE MHOTOTPAHHUKH; IPSIMBIE U HAKJIOHHBIE
MIPU3MBI, TapAJIIeNCITUIIEIbI).



OnepupoBaTh NOHATHAMM: CEKYILAs INIOCKOCTh, CEUEHNE MHOIOTPAHHUKOB.
OOBSACHATD MPUHIUIIBI TOCTPOSHUS CEYEHUH, UCTIONIB3YsI METOI CIIEIOB.

Crpoutb ceueHuss MHOTOTPAaHHUKOB METOJIOM CJIE€/I0B, BHIIOJHSATH (BBIHOCHBIE) IJIOCKHE
YepTEeKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUIYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3ala4i Ha HAXOKJACHUEC I'COMCTPUYCCKUX BEJINYHH 10 06pa3uaM HJIN AJITOpUTMaM,
IMPHUMCHSA U3BCCTHBIC AaHAIITUTUYCCKUC MECTOALI ITPU pECIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX
3a1a4 Ha BBIYMCJICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMs TOUYKaMHM, OT TOUKHU 10 HpSIMOfI, OT TOYKH 10
IIIOCKOCTH, MEKAY CKPCHIUBAIOIITUMUCA ITPSAMBIMH.

Pemats 3a1aun Ha HAX0KIEHUE FEOMETPUUECKHUX BEJIMYMH IO 00pa3liaM WIN aJIrOpUTMaM,
IIPUMEHSISI U3BECTHBIE AHATUTUYECKHE METObI IIPU PEILIEHUH CTaHIaPTHBIX MATEMAaTHYECKUX
3a/1a4 Ha BBIYMCIICHUE YTJIOB MEXKy CKPELIUBAOIMMHUCS IPSIMBIMH, MEXKY IPSIMOH U
IIJIOCKOCTBIO, MEXAY INIOCKOCTAMHU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00beMbl U III0IIa/IM TOBEPXHOCTEN MHOTOTPaHHUKOB (IpHU3Ma, TUPaMUJIa) C
pUMeHeHHEeM (OPMYJT; BEIYUCIISITH COOTHOILIEHUSI MEK/TY IUTOIIAIIMU TIOBEPXHOCTEH,
o0beMaMu MOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATHAMH: CHMMETpPHSI B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHUU;
LEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekarsb, mpeoOpazoBbIBaTh U MHTEPIIPETUPOBATH HHGOPMALIUIO O TPOCTPAHCTBEHHBIX
reoMeTpUUECcKUX (PUrypax, IpeaCTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpumensTh reoMeTprueckre GakThl Ui peUICHUS] CTEPEeOMETPHUUECKUX 3a/1aY,
MIPEIOJIaraloINX HECKOJIBKO 1Iar0B PELICHUS, €CJIU YCIOBHS IPUMEHEHHS 3a/1aHbI B IBHOM

dbopwme.

HpI/IMeHHTB HpOCTCﬁHIPIG IIpOrpaMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHUKAITUOHHBIC
CUCTCMBI ITPpHU PCIICHHUU CTCPCOMETPHUUYCCKHX 3aj/1ay.

HpI/IBOI[I/ITB IIPpUMEPBLI MATEMATHUYCCKUX BaKOHOMepHOCTCﬁ B IIpUPOJAC U J)KU3HHU,
pacnio3HaBaTh IIPOABJICHUC 3aKOHOB TCOMETPUHN B HCKYCCTBC.

HpI/IMeHHTB TTOJIYYCHHBIC 3HAHUS HA ITPAKTHUKE: aHAJIM3UPOBATh PCAJIbHBIC CUTYyalluN U
MMPUMCHATH U3YUCHHBIC ITOHATHA B TPOLECCC ITOUCKA PCIICHUA MATCMATHYCCKU
C(bOpMyHHpOBaHHOfI HpO6J'IeMLI, MOZCIINPOBATDH PCAJIBHBIC CUTYAallUU Ha SA3BIKE TCOMCTPUH,
HCCICa0BaTh NOCTPOCHHBIC MOJCIIN C UCIIOJIB30BAHUEM I'€COMCTPHUICCKUX MOHSITUMN U TEOpECM,
arrapara anre6pL1; peliaTb MPAKTUICCKUC 3aauU, CBA3AHHBIC C HAXOXKICHUCM
TCOMETPHUICCKUX BCIIMYIUH.

11-ii kaacce



OmnepupoBaTh NOHATUSAMHU: IIIJIMHAPHUYECKAs TOBEPXHOCTH, 00pa3yrONIne HUIHHIPUIECKON
MOBEPXHOCTH; IMIIMH]IP; KOHMYECKast HOBEPXHOCTh, 00pa3ykolre KOHMUECKOH OBEPXHOCTH,
KOHYC; cepuyeckas HOBEPXHOCTb.

Pacrio3naBats Tena BpareHus (IMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI TIOTYYEHUS TN BPALICHHUS.

KrnaccuduimpoBars B3auMHOE pactiojiokeHne chephl U MIIOCKOCTH.

OHepI/IpOBaTI) IIOHATUSAMMU. IHElpOBOfI CEIMECHT, OCHOBAaHHUE CETMECHTA, BBICOTA CETMEHTA,
IapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Beraucnsate 00beMBI ¥ TIIOMIAIN TIOBEPXHOCTEH TN BPAIEHHUS, TEOMETPHUIESCKHUX TN C
npuMeHeHueM Gopmy.

OnepupoBaTh MOHATUSAMH: MHOTOTPaHHUK, BIMCAHHBIN B c(epy U OMMCAHHBIN 0KOJIO Cephl;
cdepa, BIUCaHHasi B MHOTOTPAHHUK WJIU TEJIO BpallleHUsl.

BEMucaaTe COOTHOIIEHUS MCXKIY I1omaasaMu HOBerHOCTeﬁ 1 00beMaMu HO}IO6HI)IX TECII.

N3006paxkaTs u3ydaembie QUIYphbI OT pYKH U C TPUMEHEHHEM MTPOCTHIX YEPTEHKHBIX
MHCTPYMEHTOB.

BrImoaHATE (BBIHOCHBIE) TNIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUT
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHUS TEJI BPAILICHHS.

W3Bnekarb, MHTEpIPETUPOBATH U MPeoOpa3z0oBhIBATH HHPOPMAIIUIO O IPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (PUrypax, IpeCTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BemoausaTe I[eﬁCTBI/ISI CJIOKCHUA BEKTOPOB, BEIYUTaHWA BEKTOPOB U YMHOXKCHMA BEKTOPA HA
4ucCiio, O0OBACHATH , KAdKMMH CBOMCTBaMH OHH O6J'IaI[aI-OT.

HpI/IMeHHTB IIpaBHJIO IApAJUICIICIIUIICIA.
OHepI/IpOBaTB MOHATUAMU: AICKAPTOBBI KOOPAHWHATBI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BCKTOPA, paBCHCTBO BEKTOPOB, KOOPANWHATHI BEKTOPA, YIroJI MCIXKAY BEKTOpaMHU, CKAJIIPHOC

MMPOU3BCACHUC BEKTOPOB, KOJJIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI.

Haxoaute CYMMY BCKTOPOB U ITPOU3BCACHNUEC BCKTOPA HA YHUCJIO, YT'OJI MEKAY BEKTOpaMH,
CKaJIIPpHOC ITPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO JIBYM HCKOJIJIMHCAPHBIM BEKTOPAM.

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUCM B I[CKB.pTOBOfI CUCTCMC KOOpANHAT.



[TpumensTh reomeTpudeckue (pakThl ISl pEIICHUS] CTEPEOMETPHUECKUX 3a/1a4,
IIPEII0JIAraloINX HECKOJIBKO 11ar0B PELIEHUS, €CJIM YCIOBUS IPUMEHEHMS 3a/1aHbl B IBHOM

dopwme.

PeHIaTI) HpOCTCﬁHIHC FeOMeTpI/I‘-ICCKI/IC 3a1a4YU Ha HpI/IMCHCHI/Ie BeKTOpHO-KOOpIII/IHaTHOFO
METOJIA.

Pemate 3aJa4M Ha A0Ka3aTCJIbCTBO MaTEMATHYCCKUX OTHOIICHUH 1 HaxX0XKIACHHC
TrCOMETPHUUICCKUX BCIIMYUH I10 06pasuaM HJIN AJITOpUTMaM, IpUMCHAA NU3BCCTHBIC MCTOABI ITPU
PEIICHNH CTAHAAPTHBIX MATECMATHYCCKUX 3aj1a4.

[IpuMeHATH poCTEMIINE TPOrPaMMHBIE CPEACTBA U AEKTPOHHO-KOMMYHUKAIIHOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a1ad.

HpI/IBOZ[I/ITI) IPpHUMEPBI MATEMATUUCCKUX SaKOHOMepHOCTef/'I B ITPUPOJC 1 )KNU3HH,
pacrio3HaBaThb IMPOABJICHUEC 3aKOHOB T'COMETPUHN B HCKYCCTBCE.

[IpuMeHATh OMy4YeHHBIE 3HAHUS HA TPAKTUKE: AHAIM3UPOBATh PEaJbHbIE CUTYAIlUU U
IIPUMEHATh U3yYEHHBIE TIOHATHS B ITPOLIECCE TOMCKA PEIICHHS] MATEMAaTHYECKU
chopMynupoBaHHON MPOOIEMBI, MOJEINPOBATh PeabHbIE CUTYAIIH Ha SI3bIKE T€OMETPUH,
HCCIEA0BATh OCTPOCHHBIE MOJEIIN C UCTIOJIb30BAHUEM I€OMETPUUECKUX TOHATHN U TEOPEM,
anmnapara ajareopsl; pemarh NpaKTHUECKUE 3aJa4H, CBSI3aHHbIE C HAX0XKICHUEM
FeOMETPUYECKUX BEIUYHH.

CopeprKaHue yuebHoro Kypca

10-4 Knacc

IIpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE

OCHOBHBIC TTIOHSATHSA CTCPCOMCTPHU. Tqua, ImpsAMasd, II0CKOCTb, IPOCTPAHCTBO. ITonstue 00
AKCHUOMATHUYCCKOM IIOCTPOCHUHU CTECPCOMETPUU: AKCUOMBI CTCPCOMCTPHH U CIICACTBUA U3 HUX.

BzaumHoe PACIIOJIOKCHHUC IIPAMBIX B IIPOCTPAHCTBEC: IICPCCCKAIOIIUECH, I1apalJICIIbHBIC K
CKPCIIUBAOIIHUEC ITPAMBIC. HapaJ'IJ'IeJ'IBHOCTL IIPpsAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBEC:
mapalyiCJIbHBIC ITPAMBIC B IIPOCTPAHCTBC,; IMAPAJIJICIIbHOCTD TPEX IIPAMBIX; ITApAJICIBHOCTD
HpHMOﬁ M IJIOCKOCTH. YTJIBI C COHAITpaBJICHHBIMU CTOPOHAMH,; YI'OJI MCKAY IPSAMBIMU B
IMPOCTPAaHCTBC. HapaHHeJ'ILHOCTL IUIOCKOCTEH: NapaJuICJIbHBIC TIJIIOCKOCTH, CBOMCTBaA
napaJiliCJIbHBIX MIOCKOCTEH. HpOCTefIIHPIC MMPOCTPAHCTBCHHBIC q)HprBI Ha IJIOCKOCTH:
TETpadap, KY6, HnapaJiieJICIUICa; TOCTPOCHUC CEUYCHHH.

[lepnieH IMKyYJIAPHOCTD MIPSIMON U IIJIOCKOCTHU: MIEPIIEHAUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE,
NpsIMbIE TapajlieNIbHbIE ¥ NEPIIEHANKYISPHBIE K TUIOCKOCTH, IPU3HAK NEPIIEHAUKYISIPHOCTH
MIPSIMOM M IIJIOCKOCTH, TEOPEMA O IIPSIMOM NMEPIIEHAUKYIIIPHOM MIJIOCKOCTH. YTIIBI B
IIPOCTPAHCTBE: YroJl MEKY IPSAMOM U IJIOCKOCTBIO; IBYTPAHHBIN yroJl, IMHENHBIA yro
JBYTpaHHOTrO yria. [lepneHauKymsap 1 HaKIOHHBIE: pacCTOSIHUE OT TOYKH J0 IUIOCKOCTH,



paccTostHUE OT MPSIMOM JI0 TUIOCKOCTH, TIPOEKIHS (PUTYypHI HA TNIOCKOCTb.
IlepneHIUKyYIIAPHOCTD IJIOCKOCTEM: IPU3HAK IEPIIECHAUKYIAPHOCTH IBYX INIOCKOCTEH.
Teopema o Tpex neprneHAUKYIIpax.

MHOrorpaHHHMKHU

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PaHHUKA, BBIITYKJIbIE U HEBBITYKJIbIE
MHOTOTPaHHUKH; pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yroapHas npu3Ma; rpaHu u
OCHOBAaHUS MPU3MBbI; IPsIMasi U HAKJIOHHAs IPU3Mbl; O0KOBas U [10JIHAs IOBEPXHOCTh MPU3MBI.
[Tapamenenunen, MpsAMOYTOJIBHBIN MTapauIeIenuIe] U ero ceorcTea. [lnpamuaa: n-yroyibpHas
NMpaMuia, FpaHu U OCHOBaHHME MUPAMHU/IbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMUJIbL;
MIpaBWJIbHAS U YCEUEHHAas MUpamMuaa. JIeMEeHThI IPU3MbI U upaMuibl. [IpaBuiibHbIE
MHOTOTPaHHUKU: IOHSATHE MPABUILHOIO MHOTOTPaHHKKA; IPAaBUJIbHAS IIPU3Ma U IPaBUIIbHAS
NMpaMu/ia; MpaBujIbHas TPEYrojbHas MUpaMuia U paBUIIbHBIN TeTpadap; KyO.
[IpencraBienue o mpaBUIIbHBIX MHOTOTPAaHHUKAX: OKTadIp, A0JeKadap U ukocasip. CeueHus
MIPU3MBI U TUPAMUJIBI.

CI/IMMeTpI/ISI B ITPOCTPAHCTBE: CUMMETPUA OTHOCUTECIIBHO TOYKH, HpﬂMOfI , IIIOCKOCTH.
OIeMEHTHI CUMMCTPUH B ITUPAMUJAX, MapajUICIICIIUIICAAX, ITPAaBUJIBHBIX MHOTOTpaHHHUKaX.

Brruncnenue seMeHTOB MHOTOTPaHHHUKOB: peOpa, Auaronanu, yrisl. [Lnomaas 60koBo#
MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIA/Ib OCHOBAaHUM, TEOpEMA O
OOKOBOM MOBEPXHOCTU MPSAMO# npu3MbI. [1nomaas 60K0BOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBUWIILHON MMPAMHUJIBI, TEOPEMA O TUTOIIAIN YCeueHHOM upamMu/isl. [TounsTue o6 ooneme.
O6beM nupaMubl, IPU3MBI.

ITono6HbIe Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXK/TY IUIOIIAIIMU TIOBEPXHOCTEH,
o0BpeMamMu TOT0OHBIX TEI.

11-u Knacc

Tesia BpameHus

]_II/IJ'II/IHI[pI/I‘ICCKaH IIOBCPXHOCTD, 06pa3y101une HHHHHﬂqueCKOﬁ IMOBCPXHOCTH, OCb
I_[I/IJ'II/IHI[pI/I‘IeCKOI‘/'I IIOBCPXHOCTH. ]_[I/IJ'II/IH,Z[pI OCHOBaHMS U OOKOBas IOBCPXHOCTD, 06pa3yf0111a;1
U OCh, IJ1I01Ia1b OOKOBOH U ITOJIHOU IOBCPXHOCTH.

Konnueckas IIOBCPXHOCTD, O6paSYIOIJ_[I/Ie KOHHYECKOH IMOBEPXHOCTH, OCh U BEPIUINHA
KOHHYECKOM TTOBEPXHOCTH. KOHYCI OCHOBAHHUC U BCPIINHA, 06pa3yf01ua5{ " OChb, I1o1I1aab
OOKOBOM U TOJTHOM TIOBCPXHOCTH. YcedeHHbIHN KOHYC! 06pa3y}01une " BbBICOTA, OCHOBAHUSA U
OokoBas TIOBCPXHOCTD.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IUIOLIAAb MOBEPXHOCTH cdephl. BzanmHoe
pacnomnoxkeHue chepsl U MIO0CKOCTH; KacaTeIbHas MIIOCKOCTh K cdepe; TUIoaab chepsl.

I/1306pa>1<eHMe TCJI BpallICHHU S Ha IIJIOCKOCTHU. PaBBCpTKa OUIMHApPA U KOHYCA.



KomOunamuu Ten BpaiieHuss ¥ MHOTOTPaHHUKOB. MHOTOrpaHHHMK, OITMCAHHBIA OKOJIO cepsr;
cdepa, BIIMCaHHAsE B MHOTOTPAHHUK, WM TEJIO BPALICHHS.

[Tonsitre 06 06beme. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 oObeme
MPSIMOYTOJIbHOTO Napajuleenunesa u cieacTsus u3 nee. O0bem nunuuapa, konyca. Oopem
mapa ¥ rionaab chepel.

[ToroOHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEX Ty TUTOIIA SIMH ITOBEPXHOCTEH,
00BbeMaMU NOI00HBIX TE.

Ceuenus nmMHpA (MapauIeTbHO U MEPIICHANKYIISIPHO OCH), CEUeHUs KOHYca (mapayuienbHoe
OCHOBAHHIO ¥ TIPOXOSIIEe Yepe3 BEPIINHY), CEUCHHS I1apa.

BeKTOpr H KOOPAUHATLI B IPOCTPAHCTBE

BekTop Ha muiockocTy U B IpocTpaHcTBe. CII0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOPA Ha 4yncio. Pa3nokeHne BEKTOpa Mo TpeM HEKOMIUTAHAPHBIM BekTopam. [IpaBuito
napajutenenunena. Pemenne 3aiay, CBSI3aHHBIX ¢ IPUMEHEHHUEM MTPABUJI IEHCTBHIM €
BekTopamu. [IpssMoyronbHas cucrema KOOpAuHAT B TpocTpancTee. KoopanHaTe! BekTopa.
[Ipocreiimme 3a7a4n B KOOpAUHATAX. YTOJI MEXAY BeKTopaMu. CKaIsspHOE TPOU3BEICHUE
BEKTOPOB. BeIuKClIeHNE yrII0B MEXAY NPSAMBIMH U TUNIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/ Y PEIICHUH T€OMETPUUYECKUX 3a7au.

TemaTtnyeckoe naaHu poBaHUeE

10-4 Knacc

Kouan4yecTBo yacos JJIeKTPOHHBbIE
HanmeHnoBanme

Ne (mudpoBbIe)
o/ | PASACIOB HTEM Kontposibhpie | [IpakTHUeCKHE | oGpazoBaTensHbie

HpOrpamMmbl Beero paGoThI padoThI pecypebt

DNEeKTPOHHBIN
00pa3oBaTeNbHbII
pecypc «Jlomarnrnue
3ananus. CpenHee
BBenenue B oOuiee
CTEPEOMETPUIO 10 obpazoBaHue.
I'eomerpus», 10-11
kiace, AO
«M3narensCcTBO

"[IpocBemienue"»

2 [Ipsimbie U ITOCKOCTH 12 1 Tpenaxep «O06mako




B IIPOCTPAHCTBE. 3HAHUN.
[TapamiensHOCTB Maremaruka. 10
MPSIMBIX U TUIOCKOCTEH kiacc, OO0
«DuzukoH JIabd»
3 [IepneHuKyIApHOCTD 12
MPSIMBIX U TUIOCKOCTEN
Yrael MeXIy
4 | OpsAMBIMU U 10 1
TIJIOCKOCTSIMU
5 MHororpanHuku 11 1
6 O06bembI 9 1
MHOTOTPaHHUKOB
7 [ToBTOpEHME: ceuenus, 4 1
PACCTOSTHUS U YTJIbI
OBUIEE KOJIMYECTBO
YACOB IIO 68 5 0
I[TPOT'PAMME
11-1 Knacc
Kosan4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBanme
N a3/1eJI0B M TeM (mupposnie)
n/n | P24 Beero | KOHTPOAbHDIE | [IDAKTHUECKHE | oGpazoBaTenbHbIe
HpOrpamMmbl padoThbl padoThI pecypesI
DJIEKTPOHHBIN
00pa3oBaTeNbHbII
pecypc
«Jlomanraue
3ananus. CpenHee
1 Temna Bparenus 22 oO1ee
obpazoBaHue.
I'eomerpus», 10—
11 kmacc, AO
«3naTenscTBO
"[Ipocsemienue"»
Tpenaxep
«O01aKko 3HAHUITY.
2 OObembl Ten 12 1 Maremaruka.
11 xiacc, OO0
«DuzukoH JIab»




Bexropsl n
3 KOOPAWHATHI B
IIPOCTPAHCTBE

19

[ToBTOpEHwUeE,
00001enue,
CUCTEMaTH3aIUs
3HAHUM

15

OBIIEE KOJIMYECTBO
YACOBIIO
[TPOTPAMME

34
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