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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAHWIMN POCCHICKOTO OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHM pPEajJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTEeMaTUYECKON HayKOWl SBJIIEHMH M MPOLECCOB pEAJbHOTO MHpa, MECTe
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpU HU3YYEHHHU OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTIOTHUECKHUX YTBEPKICHUN
B XOJ€ pEIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIMOJB3YIOTCS MPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEITHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TpPYIAOBOM J1€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HUHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUN Kypca «I'eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 4aca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPAMbIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iuiockocte. [lpocTeiliie mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOn
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  TUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOrorpanHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MHUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue UUJIUHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepxHOCTU. KOoHyC: OCHOBaHME U BeplIMHA, 00pa3yromas
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepsl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béEMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. O0bEM LUIMHAIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTrpaMMbl Y4eOHOIro MpeamMeTa
«MareMaTnka» XapakTepU3yrOTC:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOW TO3HWIMHM  OOYYaromerocss Kak
AKTUBHOT'O W OTBETCTBEHHOI'O WI€HA POCCHUICKOTO OOIECTBA, MPEACTABICHUEM
O MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SIBJICHUHN, MPONEAYyp TPaKIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHHEM B3aNMOJICCTBOBATH C COIIMATBbHBIMU UHCTUTYTaMU B COOTBETCTBUHU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO ~ POCCUMCKOM  TPaKJAHCKOHW  HMJIEHTUYHOCTH,
YBa)KEHHS K MPOIUIOMY U HACTOSILIEMY POCCUMCKON MaTEMAaTUKH, IEHHOCTHBIM
OTHOUIEHHEM K JOCTHXEHUSIM POCCUHUCKHMX MAaTEMaTUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHUM B APYrUX
HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, STHUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHUEM  JIOCTUXKEHUM HAayKu W
NEATEIbHOCThI0 YYEHOr0; OCO3HAHMEM JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOMYHMBOTO OYyyIIEro.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKJIIOYAsi ICTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHU, pacCCyXICHUN;
BOCIIPUMMYMBOCTBIO K MaTEMaTHUYECKUM aClEeKTaM pPa3jM4yHbIX BHUJOB
HCKYCCTBaA.

du3znveckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUSI TMPUMEHSITh MAaTeMaTHYECKHE 3HAaHUS B
UHTEpEecax 370pOBOTO M 0e30MmacHoro oOpa3a >KH3HU, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3JI0POBBIO (30pOBOE MHTAaHHE, COATAHCHUPOBAHHBIN
PEXKUM 3aHITHIN U OTIbIXA, PEryJsipHas pu3nyecKasi akTUBHOCTD); (PU3NYECKOTO
COBEpPIIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEeATEIIbHOCTHIO.

Tpynosoe Bociuranue:



TOTOBHOCTBIO K TPYAY, OCOBHAHHEM LIEHHOCTH TPYJOJIIOOUS; HHTEPECOM K
pa3nuuHbIM  cpepaM  TPO(EeCcCHOHATBHON  NIeATENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW U €€ MPUJIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymed mnpodeccur U pealn3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTH4YeCKOMy oOpa3oBaHHUIO U
caM000pa30BaHUIO0 Ha MPOTSHKEHUH BCEH >KM3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTeMaTHYECKOW HAIPABICHHOCTH.

JKOJIOruYeCKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTMYECKOW KYJIbTYphl, TOHUMAHUEM BIUSHUSA
COLIMAIBHO-D)KOHOMHYECKUX  MPOLIECCOB HA  COCTOSIHUE IPUPOJHOM H
COLIMAIIBHOM CpEelbl, OCO3HAHUEM TIJI00ATBHOIO XapakTepa HKOJIOTHYECKUX
npo0sieM; OpUEHTauuell Ha NpPUMEHEHHUE MaTeMaTUYeCKUX 3HAHUM s
pelIeHus 3a1a4 B 00JIaCTU OKPYXKAIOUIEl Cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U
OLICHKU UX BO3MOKHBIX IMOCEACTBUI JJIs1 OKPY>KAIOIIEH CpEebl.

LleHHOCTH HAYYHOTO IO3HAHMSA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKM U OOIIECTBEHHON IpaKTHKH,
NOHMMaHHUEM MaTEeMaTHYECKON HayKH Kak cepbl 4eJIOBEUECKOM AESITeNbHOCTH,
ATanoB €€ Pa3BUTHUA W 3HAYMMOCTH JJIS PA3BUTHS LMBWIM3ALMH; OBIAJCHUEM
A3BIKOM MATEMaTUKH M MaTeMaTHYECKOW KyJbTypOW Kak CPEACTBOM MO3HAHUS
MHUpa; TOTOBHOCTBIO OCYUIECTBJIATH IPOEKTHYHD M  HCCIEN0BATEIBCKYIO
NEeATENbHOCTh NHINBUIYaJIbHO U B IPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIC pe3yIbTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpeaAMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHHBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvie nosnasamensmuvle Oelicmeus, obecneuusarom
Gdopmuposarue 6A308bIX KOSHUMUBHBIX NPOYECCO8 00yuarouuxcs (0ceoeHue
MemoO08  NO3HAHUSL — OKDPYJCanowe20 mupa, NpuMeHeHue  a02U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble Jornvyeckue 1eicTBUS:

e BBISIBJISITh u XapaKTEpU30BaATh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSATUM, OTHOIICHUN MEXIY MOHSITUSIMU,
dbopmMyIUpoOBaThH OTpeAeICHUs TOHSITHI; YCTaHaBJIUBATh

CYIIIECTBEHHBIN MPU3HAK KJacCU(DHUKAIIMU, OCHOBAHHS JJII 0000IeHUs
Y CpaBHEHUSI, KPUTEPHUH MPOBOJAUMOTO aHAIN34;



BOCIPUHUMATh, (OPMYIMpPOBATH M MPEOOPa3OBHIBATH CYXKICHUS:
YTBEpIUTENbHbIE U OTPUIATENIbHbIC, CIUHUYHBIC, YaCTHBIE M OOIIHE;
YCIIOBHBIE;

BBISIBJISIT ~ MAaT€MaTHYECKHE  3aKOHOMEPHOCTH, B3aWMOCBSI3M U
NpPOTUBOpPEYHs B (PaKTaX, NAHHBIX, HAOMIOACHUSAX W YTBEPKICHHUSX;
npejyiaraTh ~ KpUTEpUU I BBISBICHHMS  3aKOHOMEPHOCTEH U
IIPOTUBOPECUHH;

JeJaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
IIPOBOJIUTH  CAMOCTOATENIBHO  JIOKA3aTEbCTBA  MAaTEMaTHYECKUX
YTBEPXKACHUM  (IpsAMblE W OT  NIPOTUBHOIO),  BBICTPAMBATH
apryMeHTaluIo, OPUBOJNUTH  TNPUMEPbl U KOHTPIPUMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIE CYXJACHUSI U BBIBOJIbI;

BBIOMpATH CIOCO0 pelieHrus y4eOHOM 3aJaduu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUSI, BBHIOMpaTh HamOoJiee MOAXOJAIUNA C Y4ETOM
CaMOCTOSTENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBLIe ucciieqoBarejLCKue JeCTBUA:

UCIIOJIb30BaTh  BOIPOCHl  KaK  MCCJIEOBATEIbCKUA  MHCTPYMEHT
MO3HaHUS, (HOPMYITUPOBATH BOIPOCH], (DHUKCHUPYIOMKE MPOTHBOPEUHE,
mpo0JemMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH  CAMOCTOSITEIBHO  CIUIAHMPOBAHHBINM  JKCIIEPUMEHT,
UCCJICIOBAHUE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOro
00BeKTa, SBIEHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMHU, SIBJICHUSMHU, TIPOIECCAMU;

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh  OOOOIICHWS ¥  BBIBOJABI  IIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOJEHUS, UCCIEIOBAHUS, OICHUBAThH
JOCTOBEPHOCTh MOJYUYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IIEHNUI;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE IMPOIECCa, a TAaKKE BHIJIBUTATH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH Je(UIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOAMMBIX JIJI OTBETa
Ha BOIIPOC U ISl PEILICHHUS 3a/1auu;

BbIOMpaTh MH(OpPMANUI0O W3 HMCTOYHUKOB  PAa3jIUYHbIX  THIIOB,
AHaJIM3UPOBATh, CHUCTEMAaTU3UPOBATh " UHTEPIIPETUPOBATD
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;
CTPYKTYpUpOBaTh HUHGOPMAIUIO, MPEACTABIATh €€ B Pa3IMYHBIX
dopmax, MILTIOCTPUPOBATH TpaUUECKH;



e OIICHMBAThb  HAaA&HKHOCTh  HMHPOpPMAIMM O  CAMOCTOSTEIHHO
c(hOpMyIMPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie KOMMYyHUKamueHvle Oelicmeus, 00ecnedusaon

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCIPUHUMMATH U (POPMYJIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSAMHM M IEJISIMH OOUICHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pEHHMS B YCTHBIX M THCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 0 XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATh MOJYYCHHBIN
pe3ynbTar;

e B X0JI¢ OOCYXJI€HHs 3aJlaBaTh BOIIPOCHI IO CYHIECTBY OOCYXIaeMOii
TEMBI, TPOOJIEMBI, peIIaeMOl 3a/aud, BHICKA3bIBATh UJCH, HAIICJICHHBIC
Ha TIOMCK PEUICHUS, COIMOCTaBJISITh CBOM CYXKJIECHHS C CYXICHUSIMHU
IPYrUX YYaCTHUKOB JIHAJIOTa, OOHApYXUBATh Pa3IMYUM€ U CXOACTBO
MO3ULIUNA; B KOPPEKTHOU (opme (GopMyIHpoBaTh pa3HOIrIAcHsi, CBOU
BO3PAXKEHUS;

e TMPEACTABIATH  pE3yJbTaThl  PELICHHS  3aJaud, OSKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa; CaMOCTOSITEJIbHO  BBIOMpaTh  dopmar
BBICTYIUIEHUSI C Y4Y€TOM 3aJad TMpe3eHTalUd M OCOOEHHOCTEU
ayJIUTOPHH.

CoTpyaHuvecTBo:

e TMOHMMATh W  UCIOJb30BaTh  NPEUMYIIECTBA KOMAaHJAHOM U
WHAMBUYaTbHON paOOThl MPU pPEIIeHUH y4eOHBIX 3a/1ay; MPUHUMATh
LeJb COBMECTHOW  JAESTENbHOCTH, IUIAHUPOBATh  OPTraHU3aLHUIO
COBMECTHOM pabOThl, pacmpeacyisiTh BHUALI PadOT, JOTOBAPUBATHCS,
o0CyXXnaTh TMpollecC M pe3ylbraT paboThl; 0000mAaTh MHEHUS
HECKOJIbKUX JIFOJICH;

e yYacTBOBaTh B TPYyHNOBBIX (opMax paboTsl (0OCYyXIeHUs, OOMEH
MHEHUW, «MO3TOBbI€ IITYPMbD» M WHBIE); BBIINOJHATH CBOIO YacCTb
paboThl ¥ KOOPAMHUPOBATh CBOM JACUCTBUS C JPYTMMHU YICHAMH
KOMaH/Ibl; OIEHWBATh KAa4e€CTBO CBOETr0 BKJIaJla B OOIIMN TPOIYKT TIO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBHSI.

3)  Vuusepcanvhvie  pezynamuenvle  Oelicmeus, — 00ecneyusaom

Gdopmuposarue cMblCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranuzamnus:

e COCTaBIISATH IJIaH, AJITOPUTM PEIICHUS 3a7a9u, BHIOMPATH CIIOCO0
pelIeHus ¢ Y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuii ¢ yaéTomM HOBOM MHGOPMAIIUH.



CaMOKOHTPOJIb:

e BIIAJICTh HaBbIKAMHU II03HABATEJIbHON pEQIEKCUU KaK OCO3HAHUS
COBEpPLIAEMBIX  JEHCTBUM W  MBICIHUTENIBHBIX  MPOLECCOB, UX
pe3yibTaToOB; BIAACTh CIOCOOAMU CaMOIIPOBEPKH, CaAMOKOHTPOJIS
IIPOLIECCA U PE3YJIbTAaTa PEUICHU MATEMAaTUYECKON 3a1a4H;

e TMPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTbH IPU PELICHHUH
3a1a4l, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HAWJCHHBIX  OIIMOOK,  BBISBICHHBIX
TPYJAHOCTEN;

e OLEHUBATh COOTBETCTBHE pE3yJbTaTa LEIU U YCJIOBHUSIM, OOBACHSITH
IIPUYUHBI JOCTHKEHUS WIA HENOCTHKEHUS PE3YyJIbTATOB JAEATEIBHOCTH,
HaXOJUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX IPHU PEIICHUU
r€OMETPUYECKUX 33]1aY.

OnepupoBarh MNOHATHSAMHU: NAPALIEIBHOCTh M MNEPIECHIUKYISIPHOCTD
MPSMBIX U TIJIOCKOCTEN.

KrnaccupunupoBaTe B3aMMHOE pacCIOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUSAMU: JBYT'PAHHBINA YroJl, TPaHU ABYTPAHHOTO YIJIA,
pedpo IBYIpaHHOIO YIJIa; IMHEHHBIN yroa ABYrpaHHOTO YIJia; rpajaycHas Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBarh MOHATHSAMHU: MHOTOIPAHHHK, BBINYKJIBIA W HEBBITYKJIBINA
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (MHUpaMHa; IMpU3Ma,
NPSIMOYTOJILHBIN MapauieeuIie, Kyo).

KnaccupunupoBaTe  MHOTOTpaHHMKHM,  BbIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaMU (BBIIYKJIbIE W HEBBINYKJIbIE MHOTOTPAaHHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJlIeIeIUIe/Ibl).

OnepupoBatb HOHATUSAMU: ceKyias MJIOCKOCTb, CEUYECHHE
MHOTOI'PaHHUKOB.

OOBACHATD MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJI CIIEIOB.

CtpouTh Ce€4YE€HHSI MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHSATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.



Pematp 3amaun Ha HaXOXKJEHUE TEOMETPUUECKUX BEIUYMH MO 0Opasiam
VI AJITOPUTMaM, IPUMEHSS U3BECTHBIC AHAIMTUYECKUE METOBI IIPU PEILICHUH
CTaHIAPTHBIX MAaTEMATHYECKUX 3aJa4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY
IBYMsSI TOYKaMH, OT TOYKM IO IMPAMOH, OT TOYKH [0 IUIOCKOCTH, MEXKIY
CKPEIHUBAOIIAMUCS ITPSIMBIMH.

Pemate 3a7aun Ha HaXO0XJIEHWE T'€OMETPUYECKUX BEJIMYUH IO 00pa3nam
WY aIrOpUTMaM, IPUMEHSSl U3BECTHBIC AHATUTUYECKUE METO/BI IIPU PEIICHUN
CTaHJAPTHBIX MATEMAaTUYECKUX 3aJad Ha BBIYHCIEHUE YIJIOB MEXIY
CKPEIIUBAIOIIMMUCI IPAMBIMU, MEXAY IPSAMOM U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI M IUIOMIQAM TMOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, nupamujga) ¢ HNpUMEHEHHEM (OPMYN; BBIYUCIATH COOTHOILCHUS
MEX]y IUIOIASIMU IOBEPXHOCTEHN, 00bEMaMU OJOOHBIX MHOTOTPAHHUKOB.

OneprpoBaTh NOHATHUSAMHU: CUMMETPHUSI B IPOCTPAHCTBE; LEHTP, OCh M
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETHUPOBATH HH(MOpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTEeKax
U PUCYHKAaX.

[IpumMeHsATh reoMeTpuyeckue (PAKThl JUIsl PELIEHUSI CTEPEOMETPUUECKUX
3a1a4, IMPEANOJIATAOIIMX HECKOJBKO IIaroB pEUIEHUs, €CIU YCIIOBHS
IPUMEHEHUS 33J]aHbl B IBHOM (opMe.

IIpuMeHATs mpOCTEUIIME MPOTPaMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOINUTH TIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE H
KW3HU, PACTIO3HABATh NIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIprMeHATH MOyYEHHbIE 3HAaHUS HA MPAKTUKE: aHAJIU3UPOBATH PEAJIbHbBIC
CUTyallud U NPUMEHATh W3YYEHHBIC IOHATHUS B IPOLIECCE IOWCKA PELICHHUS
MaTeMaTU4ecKu C(HOPMYyJIUPOBAHHON MPOOJIEMBbI, MOJEIMPOBATH PEAIbHbBIE
CUTyallud Ha $3bIKE TE€OMETPHUH, HCCIENOBATh ITOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHITHI M TeopeM, ammapara anreOphl;
pelmarb IpakTUYECKUE 3a/1add, CBA3AHHBIC C HAXO0XICHUEM I'€OMETPUYECKHUX
BEJINYMH.

11 KITACC

OnepupoBaTh MOHATUSMH: IUIUHIPUYECKAs] MMOBEPXHOCTh, 00pa3yrolIne
IUJIUHIPUYECKOW  TOBEPXHOCTH;  IWIMHAP;, KOHWUYECKass TMOBEPXHOCT,
oOpa3yrolye KOHNYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).



OOBACHATH CrIOCOOBI OTYUYEHUS TEJ BpalLlCHUSI.

KnaccuduiupoBaTe B3aUMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMM: LIAPOBOM CErMEHT, OCHOBAaHUE CEIMEHTA,
BbICOTA CETMEHTA; IIapOBOW CJIOH, OCHOBAaHUE IIAPOBOIO CJOS, BBICOTA
[IapOBOIO CJIOSI; IIAPOBOM CEKTOP.

Boruncnate 00bEMBI M TUIOIIAAM TOBEPXHOCTEW TeNl  BpalleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHUEM (POPMYII.

OnepupoBaTb NOHATHUSMU: MHOTOTPAHHMK, BIIMCAaHHBIA B cdepy u
ONHCAaHHBIM OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEIO
BpAaIICHHUS.

BbruncnsaTe COOTHOLICHHS MEXKIY TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMu
OJTOOHBIX TEJl.

N300paxaTh n3ydyaemble (UTYpHl OT PYKH U C IPUMEHEHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BoimonHsATe (BBIHOCHBIC) IUIOCKHE YEPTEXH U3 PHUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHMSI TEJl BPAILICHUS.

W3Bnekatb, MHTEPHIPETUPOBATH U MPeoOpa3oBbIBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTEexKax
Y PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B IMPOCTPAHCTBE.

BbInoNmHATE JEHCTBUSL CIIOKEHHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBSACHATh, KAKUMU CBONCTBAMH OHHU
o0Jafaror.

[IprMeHATH MpaBUIIO NapajuIeNICNUIEAA.

OmnepupoBaTh MOHATUSMHU: JEKAPTOBBHI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOpP, MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpa, YroJjl
MEXJly BEKTOpPAMHM, CKaJIIPHOE NPOU3BEICHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMIUTAaHAPHBIE BEKTOPBHI.

HaxoauTh cymMMy BEKTOpPOB M TPOU3BEACHHE BEKTOpA Ha YHCIO, yToJl
MEXIy BEKTOpaMH, CKaJISIpHOE MPOM3BEICHNE, PACKIAIBIBATh BEKTOP MO JIBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3aaBaTh IVIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOpJUHAT.

[TpumensTh reoMeTpuueckue (aKThl IJISl PEHICHUS CTEPEOMETPUUCCKUX
3aay, MpeArnojiaraloluIuX HECKOJbKO IIaroB pEHIeHUs, €CIu  YCJIOBHS
NPUMEHEHHUS 3aJIaHbl B IBHOM (opMe.

Pematp mpocreiiime reoMmeTpuyecKue 3a1a4d Ha IPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/a.

Pemarp 3amaunm Ha 0Ka3aTeNbCTBO MAaTEeMATHYECKUX OTHOIICHUN H
HaXOXJIEHWE TEOMETPUUYECKUX BEIMYMH MO0 00pa3laM WM ajIropuTMam,



MIPUMEHSS U3BECTHBIE METOJbl NPH PELICHUH CTaHAAPTHBIX MATEMaTUYECKUX
3azay.

[IpuMeHATh NpOCTEWIIME MPOTPAMMHBIE CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoAUTH HPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATH PEAJIbHbBIC
CUTyallud W NPUMEHATh W3YYEHHBIC MMOHATHS B IPOLIECCE MOHMCKA PEIICHUS
MaTEeMaTU4YeCKu CHOPMYITUPOBAHHOM MpPOOJIEMBbI, MOJACIUPOBATH pealbHbIC
CUTyallUM Ha S3bIKE€ TE€OMETPUM, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
WCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHI M TEOopeM, amnmapara anreOpsl;
pemaTh MPaKTUYECKHE 3aJ1a4M, CBSI3aHHBIE C HAXOXICHHEM TI'€OMETPHUYECKHX
BEJINYMH.



