AHHOTanus K padoyeil nporpame mo reomerpum 9- 11 kinaccel

Pabouas mporpamma yueOHOro kypca «I'eomerpus» 6a3oBOro ypoBHS AJis
oOyuarormuxcst 9 —11 xmaccoB paspaborana Ha ocHOBe DemepaabHOTO
TOCyIapCTBEHHOT'O 00pa30BaTEeLHOTO CTaHAApTa OCHOBHOTO OOINErO M CPEAHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 00ECTIEUYMBAET OBJAJCHHE KIIIOUEBBIMU
KOMIETCHIIMSIMH, COCTABIIAIOIIMMU OCHOBY JII CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa30BaHMsl, IEJTIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TI03HABATEIHLHOTO
Pa3BHUTHUSA JTUYHOCTH OOYJAIOIIIUXCSI.

COAEPKAHUE OBYUYEHUA

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrmoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3aJad C MCIIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonooust. [1ogodue COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O NPOU3BEICHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTE KACATEIbHOM.

Bektop, anuHa  (MOAyslb)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOXKHO  HAlpaBJCHHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa IO ABYM
HEKOJUIMHEApHBIM BeKTopaMm. KoopaunaTel BekTopa. CKaaspHOE NPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JIJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH M MPpSAMbIX. MEeTOJl KOOPAMHAT U €ro
IPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJNBHMKHU. [[nmmHa okpyxHOCTH. I'panmycHas w
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH Oyr OKpyxHocTeil. Ilnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (sremMeHTapHbIe
npexacrasienus). [lapamnensaeiil nepenoc. IToBopoT.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOCHUS IporpamMMmbl ydeOHoro kypca «l'eomerpus»
XapaKTEPHU3YIOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

NPOSIBICHUEM WHTEpeca K MNPOLUJIOMY M HACTOAIIEMY POCCHICKOW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSM POCCUMCKAX MATEMATUKOB W POCCUNCKOU
MaTE€MaTUYECKOM WIKOJIbI, K HCIOJIb30BAHUIO 3THUX JOCTHKEHUH B JAPYIMX HayKax M
MPUKIATHBIX chepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEM TIpaKAaHMHA W pealu3ald €ro Ipas,
NPEJICTaBICHUEM O MaTEeMaTHYECKMX OCHOBAX (DYHKUMOHMPOBAHHS PA3IUYHBIX CTPYKTYP,
ABJICHHUM, MTPOLIETYp TPAKIAHCKOro 001ecTBa (Hanmpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHUI0O JTHYECKUX TMpOOJIeM, CBA3AaHHBIX C MPAKTHYECKUM MPUMEHEHHEM
JNOCTW)KEHUM HAyKH, OCO3HAaHUEM BAXXHOCTH MOpPAJIbHO-3TUYECKMX IPUHLHIIOB B
NEATEIBHOCTH YYEHOTIO;

3) TpyAoBOe BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 MaTEMaTUUYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOro OOpa30BaHUsl Ha MPOTSKEHUU
BCEH JKHU3HM U1 yCIIEUTHOW Npo(deCCHOHAIbHON IEATEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX
YMEHHMM, OCO3HaHHBIM BBIOOPOM U TIOCTPOEHHUEM HWHAMBUAYAJIBbHON  TpaeKTOpUU
0o0pa30BaHMsI W JKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX HMHTEPECOB M OOILECTBEHHBIX
MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHMYECKOMY BOCHPUATHUIO MATEMaTHYECKHX
OOBEKTOB, 3ajay, pEUIeHUH, pacCyXACHHH, YMEHHUI0O BHUAECTb MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpHUEHTAIMEN B JESATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUs YeJIOBEKa, MPUPOJbI M OO0IIEeCTBa, MOHUMAHUEM
MaTeMaTUYECKOM HayKW Kak c(epbl 4eIoBEYECKOM AEeSATETbHOCTH, ATANoOB €€ pa3BUTUS U
3HAUMMOCTU JUISl Pa3BUTHS LMBWIM3AIMU, OBJAJCHUEM SI3bIKOM MAaTEMaTUKH U
MaTeMaTUYeCKOM KYJIbTYpOH KaK CpeJICTBOM IMO3HAHUS MHpA, OBJIAJCHUEM MPOCTEHIIMMHU
HAaBBIKAMU HCCIIEJOBATEIBCKOMN IEATEIbHOCTH;

6) ¢usnyeckoe BocnmuTaHue, (OPMHUPOBAHME KYJBTYPbl 3A0POBbS H
IMOIMOHAIBHOIO 0J1ArONOJTyYHUs:

TFOTOBHOCTBIO TNPHUMEHSATh MAaTeMaTHUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs,
BEJICHUS 3/J0pPOBOr0 00pasa >KM3HHU (30pOBOE MUTAaHUE, COATaHCUPOBAHHBINA PEKUM 3aHITUN



U OTJIbIXA, PEryJsipHas pu3ndecKkasi akTUBHOCTb), C(OOPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHH,
IpU3HAHUEM CBOETO IIPaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro YeJI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpUEHTallMel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUM JIs1 pelIeHus 3a/1a4d B 001acTu
COXPAHHOCTH OKpYXKaloleld cpeipbl, MJIAHUPOBAHUS MOCTYIKOB M OLIEHKH HX BO3MOKHBIX
MOCIEACTBUM  JJIi  OKpYXKalolllel  Cpelbl, OCO3HAaHMEM TJ00aJbHOrO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX pPelICHHUS;

8) ajanTanus K M3MEHSIIOIUMCS YCJIOBUSIM COLUAIBLHON M IPUPOIHON Cpebl:

FOTOBHOCTBIO K JCHCTBHSIM B YCJIOBHUAX HEOMPEAECIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 NMPAKTUUYECKYIO JAEATEIBHOCTb, B TOM YHCIE YMEHHE YUUTHCS
y JpYyrux JIIOjAel, nNpuoOpeTaTh B COBMECTHOW AESATEIBHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIMU U3 OIBITA IPYTHX;

HEOOXOAUMOCTBIO B (DOPMHPOBAHMHM HOBBIX 3HAHUN, B TOM 4Hce (OPMYIUPOBATH
UJIEU, MOHATHUSA, TUIOTE3bl 00 OOBEKTAX M SIBICHUSAX, B TOM YHCIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh JAE€PUIUTHI COOCTBEHHBIX 3HAHUI W KOMIETEHTHOCTEH, IUIAHMPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYyallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYallMIO0 KaK BBI30OB, TPEOYIOINUNA KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIE PEIICHUS U
nencTBud, (OpMyIUPOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckue aeiicTBU:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUM MEXIY MOHATUAMU, (HOPMYITUPOBATH ONPEACIICHUS MOHSATHUH,
yCTaHABJIMBATh CYIIECTBEHHBI TPHU3HAK  KJIacCU(PUKALUMA, OCHOBAHMS IS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIN3a;

e BOCIPUHUMATH, (OPMYJIUPOBATH U MPEOOPA3OBBIBATH CYKACHUS: YTBEPIUTEIbHbBIC U
OTpHUIlaTeIbHbIE, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

e BBISIBIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3W M MPOTUBOPEUYUS B
dakTax, MaHHBIX, HAOMIONCHUSIX W YTBEPXKICHUSAX, TMpeiaraTb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUYU;

e JICJIaTh BBIBOJBI C UCIOJB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIOUEHUM, YMO3aKIFOUCHHUI TI0 aHAJIOTUH;

e paszbupaTh JOKa3aTEeIhCTBA MATEMATHUYECKUX YTBEPKACHHM (MpsSMblE U  OT
MPOTUBHOIO),  MPOBOJUTH  CaMOCTOSITEJILHO  HECIIOXKHBIE  JOKa3aTeIbCTBa
MareMaTH4eckux (hakTOB, BBICTpAWBaTh ApPTryMEHTAIIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CHOCOO pemieHus yuyeOHOUW 3amadyu (CpaBHHBATh HECKOJBKO BapHAHTOB
perieHus, BEIOUpaTh HanboJiee MOAXOAAIINN C Y4ETOM CaMOCTOSTEIBLHO BBIICICHHBIX
KPUTEPUEB).

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:



WCIIOJIB30BaTh  BONPOCHI  KaK  HMCCIEAOBATEIIbCKUH ~ MHCTPYMEHT  TO3HAHUSA,
dopMynupoBaTh BOIIPOCHI, dukcupyromme IPOTHUBOPEYHE, npobiemy,
CaMOCTOSITENIFHO YCTaHAaBIMBATh MCKOMOE W JaHHOe, (OpPMHUPOBATH THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MTO3UITNIO, MHCHHUE;

MIPOBOJIUTH TI0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIM JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIEOBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00bEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXKIY COOOIA;

CaMOCTOSITENILHO ~ (OPMYTUPOBaTh OOOOMICHUS © BBIBOABI IO  PE3yJibTaTaM
POBEAEHHOTO HAOJIOICHNSI, NCCIICIOBAHMSI, OIEHUBAThH JOCTOBEPHOCTH TOTYUCHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIECHNI;

MPOTHO3WPOBATh  BO3MOXKHOE  pa3BUTHE TIpollecca, a TakKe  BBIJBUTATh
MIPE/IIONIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nundpopmanueii:

BBISIBJIATh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIMH, JTAHHBIX, HEOOXOAUMBIX
JUISL PELLIEHUS 3a/1a4H;

BBIOMPATh, AHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(HOPMALIHIO
Pa3IMYHbIX BUIOB U (YOPM IPEICTABICHMUS;

BbIOMpaTh (GopMy mpeiacTaBieHUs HHDOpPMALMM W WIUIIOCTPUPOBATH peLIacMble
3a/la4yu CXeMaMu, uarpaMmmMamMu, HTHOW rpa@ukoi 1 MX KOMOMHALUSAMU;

OLICHUBATh HAJEKHOCTh HHPOPMALIMK MO0 KPUTEPUAM, MPEIIOKEHHBIM YUUTEIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

BOCIPUHUMATh U (OPMYJIMPOBATh CYXK/IE€HUS B COOTBETCTBUU C YCIOBUSMHU U LIETIMU
OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOI TOYKY 3pPEHHUS B YCTHBIX H
MUCPMEHHBIX  TEKCTaX, JaBaTh TMOSCHEHUS 10 XOIy peUIeHHs 3ajaud,
KOMMEHTHPOBATh MOJTYYEHHbIN pe3ylbTar;

B XoJe OOCYXJEeHHus 3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOHl TeMBbl,
mpo0OJIeMBbl, pelaeMoil 3aJa4n, BbICKa3bIBaTh UACH, HAIlEJICHHBIE HAa MTOUCK PEIICHUS,
COTIOCTABJIATh CBOU CYXKIEHHUS C CYXKICHUSMHU JAPYTUX YYaCTHUKOB JHAJIOTa,
oOHapyXHBaTh pa3IMyue W CXOJCTBO TMO3UIMH, B KOPPEKTHOH Qopme
(opMyIUpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

IPEICTAaBIISITh PE3yJIbTaThl PELICHUs 331a4H, SKCIIEpUMEHTA, UCCIIE0BaHuUs, IPOEKTA,
CaMOCTOSITENILHO BBIOMpATh (hOpMaT BHICTYIUICHUS C y4€TOM 3a/ay MPEe3CHTAlluU |
0COOEHHOCTEN ayIuTOpHUU;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIYaTBbHOU pabOThHI
IPU PEIICHNN YYEOHBIX MaTeMaTHUECKHX 3a7a4;

OPUHUMATh 1Eedb COBMECTHOW JESITENbHOCTH, IUIAHUPOBATH  OpPraHHU3AINI0
COBMECTHOM paboThl, pacnpeneisTh BHUAbl pabdOT, J0roBapuUBaThCS, OOCYKIATh
IpoIiecC U pe3yyibTaT paboThl, 000011aTh MHEHUS] HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTbl (0OCyxkaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE HITYPMBbI U JIPYTHE), BBINOJHATH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH
CBOM JICUCTBUSA C APYTUMH WICHAMU KOMaH/IbI, OIICHHUBATh KAYECTBO CBOETO BKIIaa B



o001t MPOAYKT o KPUTEPUSIM, chOpMyITUPOBAHHBIM Y4YaCTHUKAMU
B3aUMOJIENCTBUA.

PerJIHTI/IBHLle YHuUBEpPCAJIbHBLIC y‘leﬁﬂble IleﬁCTBHH

Camoopranusanus:

e CaMOCTOSITEJILHO COCTAaBIIATH IUJIAH, AJITOPUTM PEIICHUs 3aJayu (WU €ro 4acTh),
BBIOMPATHh CIOCOO pemieHusT C Y4ETOM HMMEIONMUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BapHAHThI PEIICHUIN C y4ETOM
HOBOM MH(OpMaIHu.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJJIEKT:

e BJIAJICTh CIIOCOOAMH CAaMOTPOBEPKU, CAMOKOHTPOJIS MPOIIECCa U PE3YNIbTaTa PEIICHHUS
MaTEeMaTUYECKON 3aJa4H;

e TIPEABUACTH TPYJAHOCTH, KOTOPHIE MOTYT BOZHUKHYThH MPHU PEIICHUU 3a7a4l, BHOCHUTD
KOPPEKTHUBBI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

e OICHHMBAaTh COOTBETCTBUE pE3yJbTaTa JCATEIbHOCTH MOCTABJICHHOM UEIU U
YCJIOBUSIM, OOBSICHSTh MPUYMHBI JOCTHXKCHUS WU HEAOCTIKCHUS IIEJIM, HAXOJUTh
OIMOKY, JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI

K koHiy oOydenuss B 9 kjacce oOydarOUIMIiCS MOJMYYUT CIEAYIOLIME MPEIMETHbIE
pE3yNbTaThI:

3HaTh TPUTOHOMETPUUYECKHE (PYHKLIHMU OCTPBIX YIJIOB, HAXOAUTh C HUX TOMOIIBIO
pa3jnyHble dJEMEHTbl MPSMOYTOJBHOTO TPEYroJbHUKA («pElIeHne NPSIMOYTOJIbHBIX
TPEyTOJLHUKOBY). HaxoauTh (C MOMOIIBI0 KAJIBKYJISITOPA) IJTUHBI U YIJIbI JIJ1 HETAOJIMUHBIX
3HAYEHUU.

[Tonb3oBatbes  (opMynamMu TPUBEACHUS W OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOKJIECTBOM JUJIsl HAXOKICHHSI COOTHOIICHUN MEX]ly TPUTOHOMETPUUECKUMH BETMYMHAMHU.

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB [UIsl HAaxOXICHHSI Ppa3IUYHbIX
AIIEMEHTOB TPEYTONbHHUKA («pEIIeHuEe TPEYTOJIbHUKOBY), MPUMEHATh WX TPU PEIICHUU
TreOMETPUUYECKUX 3a/1a4.

Brnagers mnoHsTHSMH npeoOpa3oBaHUs TONO0MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HeIX ¢uryp. [lomp3oBaThcs CBONCTBaMHM TOMOOWS MPOW3BOIBHBIX (QUTYP, YMEThH
BBIUUCIIATH JUIMHBI U HAXOAUTh YIJIbl Y MOJOOHBIX Quryp. IlpumMensats cBoiicTBa moao0us B
MPAKTUYECKUX 3a7adax. YMETh NMPUBOIUTH MPUMEPHl MOJOOHBIX (QUTYp B OKPYXKaloIIeM
MUpE.

[Tonb30BaThCsa TEOPEMaMU O MPOU3BEIECHUN OTPE3KOB XOPJI, O MPOU3BEICHUN OTPE3KOB
CEeKYILIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThbCAd BEKTOpAMH, MOHUMATh WX TEOMETPUYECKUN M (PU3MYECKHN CMBICT,
NPUMEHSATh UX B PEHICHUH T€OMETPUYECKUX U (pu3mueckux 3amad. [I[puMeHsATh cKaispHOE
POU3BEACHUE BEKTOPOB JIJIsl HAXOXKACHUS JJIMH U YTJIOB.



[Tonb30oBaTbCd METOAOM KOOpPAMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B PEIICHHH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Bnagerp NMOHATHSAMM NPaBUIBHOIO MHOTOYI'OJIBHUKA, JJIMHBI OKPYXHOCTH, JJIUHBI
OYTM OKPY>KHOCTH M paJuaHHOW Mephl yria, YMEThb BBIUHUCIATH IUIOIIAJb Kpyra U €ro
yacteil. [[puMeHsTh MOJy4YeHHbIE YMEHHUS B MPAKTUYECKUX 33/1a4ax.

HaxoauTh ocu (Wiu EHTpPhI) CUMMETpUH (PUTYp, TPUMEHATH JBUKECHHSI TNIOCKOCTH B
IPOCTEUIINX CITydasX.

[IpuMeHsTh MOMy4YeHHbIE 3HAHUS Ha IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIEIH JUIs
3aa4 PeaJbHOM >KM3HU U TNPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHUS C MPUMEHEHHEM
000MS ¥ TPUTOHOMETPUYECKUX (PYHKUIUMN (IIOJIB3YACH, II€ HEOOXOIUMO, KaJIbKYJISITOPOM).

10 xiaacc

COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHS CTEpeoOMETpUM. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00 aKCMOMAaTUYECKOM IIOCTPOECHUU CTEPEOMETPHUM: AKCHUOMBI CTEPEOMETPUH U
CJICACTBUS U3 HUX.

B3anmHoe pacnonokeHue npsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapalJIeIbHbIE
U CKpeluBaromuecs mnpsMsie. [lapamienbHOCTh NMPAMBIX U IUIOCKOCTEW B IMPOCTPAHCTBE:
[apajulesIbHBIE NPSAMBIE B IPOCTPAHCTBE; MapPAJUICIBHOCT TPEX NMPAMBIX; MApaUIeIbBHOCTh
IPSAMOU M INIOCKOCTH. YTJIBI C COHAIPABJICHHBIMU CTOPOHAMH; YIrOJ MEXKAY INPSAMBIMHU B
npoctpancTBe. [lapamienbHOCTh IUIOCKOCTEW: MapajulebHbIE IUIOCKOCTH; CBOMCTBA
napajielbHbIX IUIOocKocTed. I[lpocrelimme mnpocTpaHCTBEHHbIE (QUIYphl Ha IJIOCKOCTH:
TeTpa’ap, Ky0, napaieiaenunes; HIoOCTPOCHUE CEUECHUN.

IleprieHIUKYISPHOCTh MHPSAMOW M IUIOCKOCTH: IIEPIICHAMKYJISIPDHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPsMBIE NapauIe]bHbIE W NEPHNEHAUKYJSPHbIE K INIOCKOCTH, IIPU3HAK
MEPIEHAUKYJISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOpEMa O MPSIMOU IEPIECHAUKYISIPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXAY NPSAMOU U MNIOCKOCTBIO; ABYTPAHHBIN yTOJ,
JMHEWHBIA yroja ABYrpaHHOro yria. [lepnenaukymnsp U HaKJIOHHBIE: PACCTOSHUE OT TOYKH
70 TJIOCKOCTH, PAacCTOSHUE OT MPSMOM 10 MJIOCKOCTH, MPOEKUUs (PUrypbl HA IMIOCKOCTb.
[lepneHAUKyISIPHOCTh IUIOCKOCTEW: NPU3HAK NEPHECHAMKYISIPHOCTH JBYX IUIOCKOCTEH.
Teopema 0 TpEX NEPIIEHAUKYIAPAX.

MHororpaHHuKH

IloHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJEMEHTbl MHOTOIPAHHMKA, BBIIYKIBIE U
HEBBIIIYKJIBIE MHOTOTPAaHHMKH; Pa3BEPTKA MHOrorpaHHuka. Ilpusma: N-yrompHas npusma;
IpaHd M OCHOBaHUSA MPU3MBIL, MpsAMas M HAKIOHHAs NpU3Mbl; OOKOBasg M MOJHas
NOBEPXHOCTh npu3Mbl. [lapamnenenunen, npsAMOYTOJIbHBIA MapajuleieNUuNe] W €ro
cBoiicTBa. [lupamuaa: n-yronbpHasi mupamujaa, TpaHd U OCHOBaHUE MUPAMUJbI; OOKOBas U



MOJTHASI TIOBEPXHOCTh MUPAMU/IBI; TIPABWIIbHASI U YCEUEHHAS TUPaMUIA. DIIEMEHTHI TIPU3MBI
u nupamunabl. [IpaBUibHBIE MHOTOTPAaHHUKH: TIOHSTHE TPABWIBHOTO MHOTOTPAaHHUKA;
npaBWwibHAas TpU3Ma W TpaBWibHAs NUpaMua; NpaBWIbHAs TpPEyrojbHas NUpamMuia H
npaBWIbHBIA TeTpa’np; KyO. [IpenactaBieHue o MpaBUIIBHBIX MHOTOIPAHHHUKAX: OKTadIp,
nonexa’ap u ukocadap. CeueHust IpU3MbI U TUPAMUIBIL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, MPSIMOM, IIOCKOCTH.
DneMEeHThl CHMMETPUH B MUPAMUJIAX, MapajuieJenumneax, paBuiIbHbIX MHOTOIPAaHHUKAX.

Bbluucienue 5»71€MEHTOB MHOTOIPAHHMKOB: pEOpa, aAuaroHanu, yriel. [liomanb
OOKOBOI TMOBEPXHOCTU M TMOJHON TMOBEPXHOCTH MNPSIMOM MPU3MBI, IJIONIAb OCHOBAaHUH,
TeopeMa 0 OOKOBOIl MOBEPXHOCTH MpsMOU mpusMbl. [lnomans OOKOBOW MOBEPXHOCTH U
MOBEPXHOCTH TPABWIBHOW THpPAMHIBI, TeOopeMa O IUIOMAAX YCEYEHHOW MHUPAMHUIBI.
[Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TPU3MBI.

[TogoGubie Tena B mpoctpaHcTBe. COOTHOILIEHUS MEXAY TUIOMAISIMU MOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TE.

IINTAHUPYEMBIE PE3YJIBTATBI

JINMYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTpaMMbl yueOHOro npeaMera «MartemaTukay
XapaKTEPU3YIOTCS:

I'paxxpanckoe BocnMTaHue:

c(hOPMHUPOBAHHOCTBIO TPAXAAHCKOM TO3UIMKM OOYyYalolerocs KakKk aKTUBHOTO U
OTBETCTBEHHOTO UYJIEHA POCCHICKOTO OOIIECTBA, MPEJACTABICHUEM O MaTEeMaTHYECKUX
OCHOBax (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHHM, MPOUEAYp TPaKIaHCKOIO
oOmiecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM B3aUMOJICUCTBOBATh C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIIMSIMHU U Ha3HAUYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUHUCKOM TPa)KJTaHCKOW HMACHTUYHOCTH, YBaXKEHUS K
NpOUIJIOMY M HACTOSIIIEMY POCCHUMCKOW MaT€MaTUKH, LEHHOCTHBIM OTHOIICHUEM K
TOCTHKECHUAM POCCUHUCKHMX MATEMAaTUKOB W POCCHUMCKOW MAaTEMAaTHYECKOM IIKOJbI, K
HCITOJIb30BAaHUIO THX JIOCTHXKEHUM B IPYTHX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHMEM JYXOBHBIX IIEHHOCTEH POCCHMCKOro Hapoaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, JTHUYECKOrO TOBEACHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JIOCTHXKEHUM HAYKH U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa
B ITIOCTPOCHHE YCTOWYUBOTO Oy IyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHMEM K MHpPY, BKJIIOYAsl OCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEIICHUM, pacCyXJACHUN; BOCIPUUMUYHUBOCTBIO K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHUSI TPUMEHSTh MaTEMaTUYECKHME 3HAHHWS B HWHTEpecax
310pOBOTO M 0e30macHOro o0pasa JKU3HHU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO



(3mopoBoe mTHTaHWE, COAJAHCUPOBAHHBIA pEKUM 3aHATHA H OTIbIXA, peryJspHas
dusnveckas aKTHBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHUS, NMPH 3aHSATHIX CIIOPTHBHO-
03JI0pPOBHUTEIHHOM N1 TENEHOCTBIO.

TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTH TPYAOIIOOUS; HHTEPECOM K Pa3IHYHBIM
chepam mpodecCHOHATBHON  JEATENBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U  eé
NPUIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiel mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE JKH3HEHHBIC IUIAHBI, TOTOBHOCTBIO M CIHOCOOHOCTBIO K
MaTeMaTH4ecKoMy OOpa30BaHUIO W CamMOOOpa30BaHUIO Ha TMPOTHKEHUM BCEH HKHU3HU;
TOTOBHOCTBIO K aKTHBHOMY YYacTHIO B PEIICHUHM MPAKTUYECKHUX 3a/la4 MaTeMaTHYeCKON
HaIPaBJICHHOCTH.

JIKOJI0rnYecKoe BOCIIMTaHHe:

C(OPMHUPOBAHHOCTBIO IKOJIOTUYECKON KyIbTYPbHI, IOHUMAHUEM BIHSHUS COLUAIIBHO-
HIKOHOMHYECKUX TPOIIECCOB HA COCTOSIHME MPUPOJHOW M COLMAIBHOM Cpeibl, OCOZHAHUEM
r700aBHOTO  XapakTepa JKOJOTHYECKHX TpoOJeM; OpHCHTaluell Ha TpUMEHEHHE
MATeMAaTUYEeCKUX 3HAHWH JUIsl pPEImIeHWs 3aj]ad B OO0JACTH OKpYXKAaIoUIeH Cpesl,
IUTAHUPOBAHMSI TIOCTYIIKOB M OIIGHKH WX BO3MOXKHBIX TOCJIEICTBHH JUIS OKpY>KarowlIei
Cpenpl.

LleHHOCTH HAYYHOTO MO3HAHMSA:

C(OPMHUPOBAHHOCTEI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH U OOIIECTBEHHOW NPAaKTUKU, MOHMMAaHUEM MaTEeMAaTUYECKONW HayKH Kak
cepbl YeNOoBEUECKOW AESITEIBHOCTH, ITANOB €€ Pa3BUTUS M 3HAYUMOCTH JUISI Pa3BUTHS
[UBWIN3ALMN; OBJAJICHUEM SI3BIKOM MAaTeMaTHKH M MaTeMaTHYeCKOW KyJIbTYypoill Kak
CPEACTBOM IO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO
AESITeTbHOCTh WHAMBHUYaIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIe  Pe3yJbTaThl  OCBOCHMSI  MPOTPaMMbI  YYEOHOTO  TMpeaMeTa
«MaremaThka» XapaKTepU3YIOTCS OBJIAJCHHEM YHHUBEPCATBLHBIMU HO3HABAM EIbHbIMU
0elCmBUAMU, YHUBEPCAbHBIMU — KOMMYHUKAMUBHBIMU — OeLCMEUAMY,  VHUBEPCATbHLIMU
Pe2YIAMUBHbIMU OCUCMBUAMU.

1) Vuusepcanvnvle noznasamenvuvle Oeticmsus, o0becnewusaiom @Gopmuposarue
0a308bIX KOCHUMUBHLIX  NPOYecco8 obyuarwuxcs (oceoenue Memooo8 NOZHAHUSA
OKPYHCAIOUIe20 MUPA, NPUMEHEHUEe JI0SUYEeCKUX, UCCIe008aAMEeNbCKUX ONnepayull, yMeHuil
pabomams ¢ ungpopmayueii).

ba3oBble Jornyeckue 1eicTBUA:

e BBIBISITH M XapaKTCPHU30BaTh CYIICCTBEHHBIC TMPU3HAKA MaTEMaTHYCCKUX
00BEKTOB, MIOHATHHA, OTHOIICHUHA MEXTy TTOHATUAMU; GOPMYIHUPOBATH ONIPEACICHUS
MOHSITHIA;, YCTAaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PHUKAIIIN, OCHOBAHUS IS
00001IIeHNs U CPAaBHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIN3a;



BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA30BBIBATH CY)K/ICHUS: YyTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE; YCIOBHEIC,

BBIABIISIT MAaTEMaTHYECKUME 3aKOHOMEPHOCTH, B3aWMOCBS3M M IPOTUBOPEYHS B
(akTax, AAHHBIX, HAOMIOACHUSX M YTBEPKACHUAX; MpeAsiaraTb KpPUTEpUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JIeJaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U WHIYKTUBHBIX
YMO3aKIIFOUCHHUH, YMO3aKJIFOUCHUH 10 AaHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIBHO — JTOKA3aTeNIbCTBA MAaTEMAaTUYECKUX  YTBEP KICHHUU
(mpsiMbIE M OT MPOTUBHOTIO), BBICTPaUBaTh apryMEHTALUIO, IPUBOJUTh IPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHUS U BHIBOIBL;

BBIOMpaTh CHOCOO pelieHus yueOHOW 3amayu (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB
pelieHusi, BbIOMpPAaTh HamboJee NOAXOMAIMM C y4ETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieaoBare/bLCKHe AeiiCTBUS:

UCIIOJIb30BaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKUA WHCTPYMEHT IO3HAHUS;
(GopMynMpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  HPOTUBOpPEYHE,  HPOOIEMY,
yCTaHaBIMBaTh HCKOMOE U JaHHOe, (OpMUPOBATh TUIOTE3Y, ApryMEHTHUPOBATH
CBOIO [TO3ULIUI0, MHEHHUE;

MPOBOJIUTh CAMOCTOSITENBHO CIUIAHUPOBAHHBIN HSKCIIEPUMEHT, HCCIEAOBAaHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaAMH, SBJICHUSIMH, IIPOLIECCAMU;
CaMOCTOSITENIbHO  (pOpMYyJIUpPOBaTh OO0OOLIEHUS U BBIBOJABI IO pe3yibTaTaM
OpOBEAEHHOIO  HAOJIOJIEHUS,  HUCCIEJOBaHMS,  OLEHUBAThb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MPOTHO3UPOBATh  BO3MOXHOE  pa3BUTUE IIpollecca, a TaKXKE BbIIBUIATH
IPEAIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

2)

BBISIBJISATH Je(UUUATHI HHPOPMALIMH, JAHHBIX, HEOOXOJAUMBIX JJIi OTBETA HAa BOIPOC
U IS pelIeHus 3a1a4H;
BbIOMpaTh HMHPOpPMALMIO M3 HCTOYHMKOB PAa3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PAa3IMYHBIX BUJOB U (HOpM
[PEICTaBIICHNUS;
CTPYKTYpUpOBaTh HMHGOPMAILMIO, MPEACTABIATH €€ B pa3iuuHbIX (opmax,
WUTIOCTPUPOBATH TpadUUuecKH;
OLICHHMBATh HAAEKHOCTh MH(GOPMALMU MO CaMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

Vuueepcanvhvie KOMMYHUKAMUGHblIE oeticmeus, obecneuusaiom

CchOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIIPHHUMATh W (OPMYyIHUpPOBATH CYKICHHUS B COOTBETCTBHU C YCJIOBHUSMHU U
[EJISIMU OOIICHMS; ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS MO XOJy peIICHUs 3a7ayH,
KOMMEHTHUPOBATh MOJyUYEHHBIN pe3yJIbTaT;



B XoA€ OOCYXIEHHUs 3a/laBaThb BOMPOCHI IO CYIIECTBY OOCYXITaeMOW TEMBI,
npoOJeMBbl, pelIaeMOM 3a7aud, BbBICKA3bIBaThb HWJIEW, HAILICJICHHbIE HAa ITOMCK
pElICHUs; COMOCTaBISATh CBOU CYXKIEHUS C CYXICHHSIMHU JPYTUX YYaCTHHUKOB
auanora, oOHapy>KMBaTh pPa3IMuMe W CXOJICTBO IMO3UIIMHA; B KOPPEKTHOU ¢opme
(GopMyTHUpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3ydbTaThl PEIICHHUS 3a/ladd, 3KCHEPHUMEHTa, HWCCIEI0BAHMS,
IPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4€TOM 3ajad
pe3eHTallMi U 0OCOOEHHOCTEH ayUTOPHUH.

CorpyaHudecTBo:

MMOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOM U UHAUBUIYaTbHON pabOThI
Py pElICHUH Y4eOHBIX 3aJad, NPUHUMATH I1€Jb COBMECTHOW JI€SITEIBHOCTH,
IUTAHUPOBATh OPTraHMU3AIMI0 COBMECTHOM palOThl, pacmpeneisiTh BHUABI padoT,
JIOTOBApUBaThCA, OOCYXKJIaTh MPOILIECC W pe3yJbTaT paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIpynmoBbIX ¢dopmax padoTel (0OCyxkieHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIC); BBIIOJHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH
CBOU JECHCTBUS C IPYTHMMH YJI€HAMH KOMaH/bl; OLICHUBATh KAU€CTBO CBOETO BKJIaaa
B OOmUIA MNPOAYKT MO KpUTEpHUsiM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aMMOJECHCTBUA.

3) Vuusepcanvuvie pecynamuenvle Oeiicmeus, obecneuusaiom Gopmuposarue
CMBLCIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.
Camoopranuzamnus:

COCTAaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1a4i, BRIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAIIUH.

CaMOKOHTPOJIb:

BJIQJICTh HAaBbIKAMU I1O3HABATEIBHOU pe(pIECKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUNA M MBICIUTENIBHBIX MPOIIECCOB, MX pPE3YyJbTaTOB; BIAJETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOLECCa U Pe3ysbTaTa PEIICHUS] MATEMATUYECKOU
3a/1a4y;

IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUH 3a1ayu,
BHOCUTH KOPPEKTHUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3ysibTaTa IEIM U YCJIOBUSM, OOBSICHSATH MPUUYUHBI
JOCTHXKEHUSI WM HEAOCTHXKEHHUS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OILIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath NOHATUAMU: TOUKA, IPSIMAs, TIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M  CIEACTBUS U3 HHUX NpPH PEHICHUH
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh TOHATHSIMH: TMAPAUICTLHOCTh W TEPHEHANKYJISIPHOCTh TPSMBIX H
IIJIOCKOCTEHN.

KrnaccuduimpoBath B3auMHOE pacrojioKeHUE MPSMBIX U TIIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBarh NOHATUSMHU: JBYTPaHHBIA YIroJl, TpaHU JBYI'PAHHOIO Yyria, pedpo
JABYTPAHHOTO YyIJIa; TMHEWHBIN YToJl ABYTPAHHOTO YIJia; TpaJayCcHasi Mepa ABYTPAHHOTO YyIIa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBITYKJIBIA ¥ HEBBITYKIIBI MHOTOTPaHHUK,
AJIEMEHTHhl MHOTOTPAHHUKA, TIPABWIIBHBIA MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (MTMpamMua; Mpu3Ma, IpsiMOYTOJIbHBIH
napajuiesienumne;1, Kyo).

KnaccudummpoBath MHOTOTpaHHHWKH, BBIOWpas OCHOBAaHWS IS KJacCHU(UKAIIH
(BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAaHHUKH; IPABUIBHBIC MHOTOTPAHHUKH, NPSIMBIC H
HAKJIOHHBIC PU3MBI, TAPAJIJICIICTUIIC]IbI ).

OnepupoBath MOHATUAMHU: CEKYIas MIIOCKOCTh, CEUEHHE MHOTOIPAHHHUKOB.

OOBACHATH TPUHIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CIIEOB.

CTtpouTh ceYeHWUS MHOTOTPAHHUKOB METOJOM CJIEIOB, BBITIONHATH (BBIHOCHEIC)
MUIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3amaum Ha HaXO0XKJACHHE TEOMETPHUUECKHMX BEJIMYMH 10 o0pasliaM Wiu
aNropuT™MaM, MPUMEHSSI M3BECTHBIE AHATUTUYECKUE METOJbI MPH PEIICHUH CTaHIAApTHBIX
MaTeMaTUYECKHUX 3a7a4 Ha BBIYUCICHUE PACCTOSTHUN MEXIY NBYMS TOYKAMH, OT TOYKH IO
MIPSAMO#, OT TOYKH JI0 TUIOCKOCTH, MEXTY CKPEITUBAIOIIUMHUCS TPSMBIMH.

Pemate 3amaum Ha HaXO0XJACHHUE TEOMETPUUECKHX BEJIWYMH TIO0 O0pas3laMm WiH
aNropuT™MaM, MPUMEHSST M3BECTHBIE AHATUTUYECKHUE METOJbI MPH PEIICHUH CTaHIAapTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYHMCICHUE YIJIOB MEX]Y CKPEIIMBAIOIIMMUCS MPSMBIMHU,
MEXIy MPSAMOH U TNIOCKOCTHIO, MEKTY INTIOCKOCTSIMU, IBYTPAHHBIX yTJIOB.

Boraucisats 00bEMBI U TUTOIIAIM TIOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma, MUPaMHUIa)
C mpuMeHeHueM (HOPMyJ; BBIYUCISITH COOTHOIICHUS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BEMaMu MOA0OHBIX MHOTOTPAHHHUKOB.

OnepupoBarh TMOHATUSIMH: CHMMETPHUS B IPOCTPAHCTBE, IIEHTP, OChb M IIJIOCKOCTh
CUMMETPHH; IIEHTP, OCh M TUNIOCKOCTh CUMMETPHUHU (QUTYPBI.

W3Bnekars, npeoOpa3oBbIBaTh M HMHTEPOPETHPOBATH  HMHGOpPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTYpax, MPEICTABICHHYIO HA YEPTEkKaX U PUCYHKAX.

[Ipumensaty reomerpudeckue (akThl IS PEIICHUs CTEPEOMETPUUYECKHX —3ajad,
MIPEIMOJIarafoIIMX HECKOIBKO IIaroB PEIICHUs, €CIIM YCIOBHS MPUMEHEHUS 3a/1aHbl B SBHOU
dhopme.

[IpuMeHaTh TIpocTeiiue MPOrpaMMHBIC CPEICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.



[IpuBoANTs OpPUMEPHl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEW B MPHUPOAE M KHU3HHU,
pacIio3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUM B UCKYCCTBE.

IIpuMeHATh NOy4eHHBIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PEaJbHbIE CUTyalluu U
OPUMEHATh W3YYEHHBIE TIIOHATHS B IPOLECCE IIOMCKA PEHIEHUS MaTeMaTHYECKH
chopMyIMPOBaHHON TPOOIEMbI, MOACTUPOBATh PEANbHBIC CUTYaIlMH Ha SI3bIKE T€OMETPHUH,
HCCIIEI0BATh MIOCTPOEHHBIE MOJEIH C UCIIOIb30BaHUEM I'€OMETPUYECKUX IIOHITUI U TEOPEM,
anmapara anreOpbl; pelmarb NPaKTUYECKHE 3aJadyd, CBSA3aHHBIE C HaXO0XKJIECHUEM
Ir€OMETPUYECKHUX BEIUYMH.

11 xkaacc
Conep:xanue

MeToa KOOPAMHAT B IPOCTPAHCTBE

Koopaunatel TOYKM UM KOOpIHMHATBl BekTOpa. CKalsipHOE TMPOU3BEICHUE BEKTOPOB.
JIBroKeHus.

OcHosHnas yenv — cHOpMUPOBATh YMEHHUE YYAIIUXCS MPUMEHSTh BEKTOPHO-KOOPIUHATHBIM
METOJI K PEIICHUIO 33a/Ja4 Ha BBIYMCICHHE YIJIOB MEXAY MNPAMBIMA MU IUIOCKOCTMHU M
PaCCTOSTHAM MEXy ABYMSI TOUKAMH, OT TOUKH JI0 TNTIOCKOCTH.

JlaHHBIN pa3zieNl ABISETCS HEMOCPEACTBEHHBIM MPOJOJLKEHUEM NpeAbpiayiero. Broaurcs
MOHSTUE TPSMOYTOJIBHOM CHUCTEMBI KOOpPJHWHAT B MPOCTPAHCTBE, MAIOTCA OMPEACICHHUS
KOOpJIMHAT TOYKH M KOOPAMHAT BEKTOpPA, PACCMATPHUBAIOTCS MPOCTEUINHME 3aJa4d B
KOOpJIMHATaX. 3aTeéM BBOJUTCS CKaJIsIPHOE MPOU3BEICHUE BEKTOPOB, KpPaTKO
MEePEUUCIIAIOTCS €ro CBoiMcTBa (0e3 J0Ka3aTeiabCTBA, TIOCKOJIBKY COOTBETCTBYIOIIUE
JI0Ka3aTeNbCTBA OBUTM B Kypce TUIAHUMETPHUM) M BBIBOIATCS (HOPMYIBI ISl BBIYMCICHUS
YIJIOB MEXAY JBYyMs NPSMBIMH, MEXIYy MpPAMOM M IUIOCKOCTBIO. [laH Takke BBIBOJI
YpaBHEHUS TIIOCKOCTU U (POPMYITBI pACCTOSTHUS OT TOUYKH JI0 TIJIOCKOCTH.

B koHIE paznena u3ydaroTcs ABUKEHHUS B IIPOCTPAHCTBE: LIEHTPAJIbHAs CUMMETPHUSI, OCEBAsI
CUMMETpHS, 3epKaibHas cuMMmeTpusi. Kpome Toro, paccMoTpeHo npeodpa3zoBaHue mo100usl.

Hunausap, KoHyc, mwap

[lonsitue umnuuapa. Ilnomane noBepxHocTn wuiuHApa. llonstue kownyca. Ilnomansb
MOBEPXHOCTH KOHYyca. YceueHHbIM koHyc. Cdepa u map. YpaBHenue cdepnl. BzaumHoe
pacnoyioxkeHue cdepsl U iockoctu. KacarenbHas minockocTs k cdepe. [nomans chepsi.
OcHosHas yenb — JaTh y4YalIUMCS CUCTEMaTHYECKHME CBEIACHUS 00 OCHOBHBIX Telax H
MOBEPXHOCTAX BpallleHUs — HWIMHAPE, KOHyce, chepe, mape.

N3yueHne KpyraplX Te€d M MX IIOBEPXHOCTEW 3aBEpIIAET 3HAKOMCTBO YYalllUXCS C
OCHOBHBIMH TPOCTPAaHCTBEHHBIMU (urypamu. BBOJsSTCS MOHATHS UWIMHIpa, KOHYCA,
yceueHHOro KoHyca. C TOMOUIbIO pPa3BEpTOK ONPEACNAIOTCA IUIOMAagd HX OOKOBBIX
MOBEPXHOCTEH, BBIBOAATCS COOTBETCTBYIOIIME (OpMysbl. 3aTeM Aar0TCs OMNpeesIeHUs
cdepbl U 11apa, BBIBOAUTCS ypaBHEHHE CHEPHI U C €ro MOMOIIBI0 HCCIEAYETCS BOIPOC O
B3aMMHOM PacnojoxXeHuu cdepsl U miockoctu. Ilnomane cheprl onpenensiercst Kak npezen
MOCJIEIOBATEIbHOCTH  IUIOLIAACH OMMCaHHBIX OKOJO c(epbl MHOTOIPAHHUKOB IMPHU
CTPEMJIEHUM K HYJIO HauOOJBILIEro pa3sMepa Kakaou rpaHu. B 3agauax paccMaTpuBaroTCs



Ppas3JINIHbIC KOM6I/IHaI_[I/II/I KpyTJjbIX TCJI W MHOI'OIpaHHHKOB, B YdCTHOCTH OIIMCAHHBIC H
BIIMCAHHBIC ITPHU3MBI.

O0BeMBI Te

O6beM mpsMOyToJbHOTO Tapasuienenunega. OObeMbl TPSAMOW TPU3MBI W ITWIMHAPA.
OO0BbeMBbl HAKJIOHHOM MPHU3MBI, UpaMUIbl U KoHyca. OObeM Imapa W IUIOMAAL CQEephl.
OO6BeMBI IIAPOBOTO CEKTOPA, IIIAPOBOT0 CErMEHTA U IIAPOBOTO CJIOS.

OcHosHnas yenb — BBECTH TMOHATHE 00bEeMa Tella M BBIBECTH (DOPMYJIBI JUISI BBIYMCIICHHSI
00bEMOB OCHOBHBIX MHOTOTPaHHHUKOB M KPYTJIBIX TEJI, H3YYCHHBIX B KYpPCE CTCPECOMETPHH.
[TonsTne oObeMa Tejda BBOAUTCS AQHAJIOTHYHO IOHATHIO IUIOMIATU IUIOCKOW (DHUTYPHI.
DopMymHpYIOTCS OCHOBHBIC CBOMCTBa OOBEMOB M Ha WX OCHOBE BBIBOIUTCS (opmyra
o0beMa MPSMOYTOJHPHOTO TapajUIeNIeTuIe/Ia, a 3aTeM NPSIMOW MPU3MBI W IHJIMHIpA.
dopMyItbl 00bEMOB IPYTUX TET BBIBOAATCS C TTIOMOIIBI0 HHTETPAIbHOU popMybl. Dopmyrna
oOBeMa 1apa UCIOIb3YEeTCs I BBIBOA (DOPMYJIBI ILIOMIAIN CHEPHI.

H.HaanyeMLIe Pe3yabTaThbl H3YYCHHUSA KypCa

[Iporpamma o0OecrieunBaeT JOCTHKEHUSI CIEAYIOIINX PE3YIbTATOB OCBOCHUS
o0pa3oBaTenbHOIM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00Opa30BaHUs:

Jluunocmmuoie pesynomamol:

- BKJIFOYAIOIUX TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI K CAMOPA3BUTHIO, JTUYHOCTHOMY
CaMOOTIPEICIICHUIO M CAMOBOCIIMTAHUIO B COOTBETCTBUH C OOIICUETIOBEYECKUMU
LIEHHOCTSIMU;

- cOpMHUPOBAHHOCTh MX MOTHBALIUM K OOYUYEHUIO U IeJICHANIPABICHHON MT03HABATEILHON
NEATEeIbHOCTU, CUCTEMbI 3HAYUMBIX COIIMAIBHBIX U MEKJIMYHOCTHBIX OTHOILICHUH,
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK;

- CMIOCOOHOCTH CTaBUTh 1M U CTPOUTH )KU3HECHHBIC TJIaHbI;

- FOTOBHOCTb U CIOCOOHOCTh K CAMOCTOSITENIbHOM, TBOPYECKON U OTBETCTBEHHOM
NEATENbHOCTH;

- HAaBBIKHA COTPYIHMYECTBA CO CBEPCTHUKAMHU, IE€TbMH MJIQJIIIETO BO3PACTa, B3POCIIBIMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIE0BATEIbCKOM, MPOSKTHOM U
IpYTUX

BHJIaX JIEATEIIbHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMO0Opa30BaHMIO, HA
MPOTSIKECHUN BCEU KU3HU;

- CO3HATEILHOE OTHOIICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIICIITHON
po¢heCCUOHAIBHOM U OOIIIECTBEHHOM JIESITEILHOCTH.

Memanpeomemmbwle pe3yiomamal:

- BKJTIOUAIOITUX OCBOCHHBIE O0YYAIOIIUMUCS MEKIIPEIMETHBIC MOHITHUS U YHUBEPCATIbHbBIC
y4eOHBIC IEUCTBUS (PETyJIATUBHBIC, TO3HABATEIbHBIC, KOMMYHUKATHUBHBIC);

- CaMOCTOSITEJIbHOCTh B IJIAHUPOBAHUM U OCYIIECTBICHUH YU4EOHOMN AESTEILHOCTH U
OpraHu3alui y4eOHOTO COTPYIHUYECTBA C TIeJaroraMu U CBEPCTHUKAMU;

- CITOCOOHOCTH K MOCTPOSHUIO HHIUBUIYATHHOW 00pa30BaTEIbHON TPACKTOPUH, BIIAJICHUE
HaBBIKAMH Y4EOHO-HUCCIIEA0BATEIIbCKOM, TPOCKTHOW U COIUATTBHOM NEeATeTbHOCTH;

- YMEHHE CaMOCTOSITEILHO ONPENEIIATh LENH ASSITEIbHOCTU U COCTABIIATH IJIAHBI
NEATEIIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATEIIbHOCTD;



- UCTI0JIb30BaTh BCE BO3MOKHbBIEC PECYPCHI JJIsl JOCTHKEHUS MOCTABJICHHBIX LIEeNIEeH U
peanu3aiuu MIaHOB JeATEeIbHOCTH,

- BBIOMPATh YCIICNTHBIE CTPATErHH B PA3IMYHBIX CUTYAIUIX;

- YMEHHUE TPOYKTUBHO OOIATHCS U B3aUMOJICHCTBOBATH B TIPOIECCE COBMECTHOM
NEATEeIbHOCTH, YYUTHIBATh MO3UITUN JPYTUX YUACTHUKOB JIEATEIBHOCTH, Y(PHEKTUBHO
paspemniath KOHMIUKTHI,

- BJIaJICHUE HaBBIKAMU MTO3HABATEIbHON, y4eOHO-UCCIIEI0BATEILCKON U ITPOCKTHOM
NeATEeIbHOCTH, HaBBIKAMH pa3pelieHus pooIieMm;

- CMIOCOOHOCTH U TOTOBHOCTH K CAMOCTOATEIIBHOMY ITOKMCKY METOJIOB PEIICHHUSI
MPaKTUYECKUX 3aJ1a4, TPUMEHEHHIO Pa3IMUYHBIX METOJO0B MO3HAHMUS;

- TOTOBHOCTB ¥ CITIOCOOHOCTH K CAMOCTOSITEIIbHON MH(OPMAITMOHHO- TT03HABATEILHOMN
NEATEIbHOCTH, BKJIOUasi YMEHUE OPUEHTUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX UH(POPMAIIUH,
KPUTHYECKH OIEHUBATh U MHTEPIPETUPOBATH WH(DOPMAITHIO, TTOTYIAEMYIO U3 PA3THIHBIX
HMCTOYHUKOB,

- YMEHHE UCIO0JI30BaTh CPEICTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
(mamee — UKT) B pemeHny KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OpPTaHU3AIIMOHHBIX 33,134 C
coOJII0IcHuEM TPEOOBaHUM SPrOHOMUKH, TEXHUKU O€30MMaCHOCTH, TUTUEHBI,
pecypcocOepekeHu s, MPaBOBBIX M 3THUYECKUX HOPM, HOPM HH(POPMAITMOHHOM 0€3011aCHOCTH;
- BJIaJICHUE HAaBBIKAMU MTO3HABATEIbHON pehIeKCUU KaK OCO3HAHMS COBEPIIACMBIX JICHCTBUI
Y MBICTTUTEILHBIX MPOIIECCOB, UX PE3YJILTATOB U OCHOBAHMM, TPAHUI] CBOCTO 3HAHUS U
HE3HaHUs, HOBBIX MTO3HABATEIBHBIX 3aJ1a4 U CPEJICTB UX JTOCTHKCHHS.
Ilpeomemmnuwie pe3yromamoi:

-BKJIFOYAIOIIUX OCBOCHHBIE 00YJAIOIMMMHUCS B XOJ€ U3YUEHHUS YISOHOTO IIpeaMeTa yMEHus,
BUJIbI JIEATEIILHOCTHU IO MTOJTYYEHHUIO HOBOTO 3HAHUA B paMKax y4eOHOro mpeaMeTa, ero
peoOpa30BaHUIO U TPUMEHEHUIO B YU4EOHBIX, YYEOHO-TIPOCKTHBIX U COLMAIBHO-TIPOEKTHBIX
CUTYaIusX;

- opMHupoBaHUE MaTEMaTUYECKOTO TUIA MBIIIUICHUS, BIaJCHUE TEOMETPUIECKON
TEPMUHOJIOTHEH, KITFOYEBBIMH MIOHATHSIMH, METOJIaMU U TIPHEMaMU;

- ¢c(OpMUPOBAHHOCTH MPEJCTABICHUIN O MaTeMaTHKE, O CIIOCO0axX ONMUCaHUs Ha
MaTeMaTHYECKOM SI3bIKE SIBJICHUN PeaIbHOTO MHPA;

- ¢c(pOpMHUPOBAHHOCTH MPEACTABICHHN O MaTEMaTHUYSCKUX IMOHITHUAX, KaK O BAXKHEHIITUX
MaTeMaTHYECKUX MOJICIISX, TTO3BOJISIONINX ONMKUCHIBATh U U3y4YaTh pa3HbIC MPOIIECCHI U
SIBJICHUST, IOHUMaHHE BO3MOYKHOCTH aKCHOMATHIECKOT'O MOCTPOSHUS MAaTEMAaTHUCCKUX
TEOPHUL;

- BJIJICHUE METOJaMH JJOKa3aTEIbCTB U aJITOPUTMOB PEIICHUS;

- YMEHUE UX MPUMEHSATh, IPOBOJIUTH TOKA3ATEIbHBIC PACCYKICHHS B XOJI€ PEIICHUS 3a]1a4;
- BJIaJICHUE OCHOBHBIMU MOHSATUSIMHU O TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, iX OCHOBHBIX CBOMCTBAX;

- ¢c(pOpMHUPOBAaHHOCTh YMEHUSI PACIO3HABATh HA YEPTEKAX, MOJEISIX U B PEaITbHOM MUPE
reoMeTpudecKue GUrypsl;

- MPUMEHEHNE U3YyUYCHHBIX CBOMCTB T€OMETPUUECKUX (GUTYP U POPMYJ ISl pEIICHUS
reOMETPUYECKUX 3a/a4 U 3a7a4 C MPAKTUYECKUM COACPKAHUEM;

- BJIAJICHUE HAaBBIKAMH HCIIOJb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTrPaMM MPH PEIICHUH
3a7ad4.

Hcnonvzosams npuobpemeHnuble 3HAHUSL U YMEHUSL 8 NPAKIMUYECKOU 0esimelbHOCIU U
NOBCEOHEBHOUL HCUIHU OJISL:

-hcciieoBaHus (MOAEIUPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTyallUid HA OCHOBE



M3YYEHHBIX (DOPMYI U CBOIMCTB QUTYD;

-BBIYMCJICHUS JUIMH, TUIOMAACH 1 00HEMOB pealbHbIX 00BEKTOB IMPH PEIICHUN
MPAKTUYECKUX 3a]1a4, UCTIOIb3Ys TPU HEOOXOIUMOCTH CIIPABOYHUKH W BHIYUCITUTEIIHHBIC
YCTPOUCTBA

B pezynomame uzyuenus ceomempuu 00yuaowuiics Hayyumcs:

-pacro3HaBaTh Ha YepTekKaxX U MOJEISAX MPOCTPAHCTBEHHBIE (DOPMBI;

-COOTHOCHUTD TPEXMEpHBIEC OOBEKTHI C MX OMHUCAHUSIMHU, U300pKCHHUSIMU;

-OIMMKUCHIBATh B3aHMHOE PACIIOJIOKEHHUE MPSAMBIX M TNIOCKOCTEH B IPOCTPAHCTBE,
apTYMEHTHPOBATh CBOU CYXKICHHUS 00 3TOM PaCIOIOKEHUH;

-aHAJIM3UPOBATH B IPOCTEHUIIIMX CIydasX B3aMMHOE PACIOJIOKEHUE 00BEKTOB B
MIPOCTPAHCTBE;

-n300paxxaTh OCHOBHBIE MHOTOTPAHHUKH M KPYTJIBIE TENA, BBHITIOJHATH YSPTEKH 110
YCIIOBHSIM 337124,

-CTPOUTH MPOCTEHIIHE CEUeHUS Ky0a, IPU3MbI, TUPAMU/IBI;

-pemaTh TUIAHUMETPUIECKHUE U TTPOCTEHUININE CTEPECOMETPUICCKIE 3314l Ha HAXOXKICHHC
r€OMETPUYECKUX BEJIMYUH (JJIUH, YTJIOB, TUIOIIAJIeH, 00bEMOB);

-HCTIOIB30BATh MPH PEIICHUH CTEPEOMETPUUICCKUX 3314 TUIAHUMETPUIeCKre (DaKThI U
METO/IbI;

-MIPOBOJIUTH JIOKA3aTeIbHbBIC PACCYKJICHHS B X0JI€ PEIICHUS 3a/1a4.

Ob6yuarowuiicss NOAYHUM 803MONCHOCHD.!

-pelaTh )XM3HEHHO MPaKTHYCCKUE 3aa4H;

-CaMOCTOSITEILHO PHOOPETATh U MPUMEHATh 3HAHUS B Pa3IMYHBIX CUTYaIMAX, pab0OTaTh B
rpyInax;

-apryMEHTHPOBATh U OTCTAMBATh CBOIO TOUKY 3PCHHS,

-yMETh CIIyIIaTh APYTHX, U3BJIEKATh Y4eOHYIO HH(GOPMAITHIO HA OCHOBE COMTOCTAaBUTEIIHLHOTO
aHanm3a 00ObEKTOB;

-TI0JTb30BaThCSI MPEIMETHBIM YKa3aTeJIeM SHIIMKJIONCINNA W CIPaBOYHUKOB JIJIS
HaX0XKICHUS

uH(popmanuu;

-CaMOCTOSITEILHO JICCTBOBATh B CUTYaIlMH HEONIPEASIEHHOCTH IIPH PEIICHUHN aKTyaJIbHBIX
JUTISL HUX TIPOOJIEM.

-y3HaTh 3HAYCHUE MaTEeMaTHICCKOM HAYKH JIIS PEIICHUS 3a/1a4, BOSHUKAIOIIUX B TCOPUH H
MPaKTHKE; IMUPOTY M B TO K€ BPEMsI OTPAaHUUYCHHOCTh PUMEHEHUSI MaTeMaTHIECKUX
METOJIOB K aHAJIM3Y M UCCIIEAOBAHUIO MPOIIECCOB M ABJICHUM B IPUPO/IC U OOIIECTBE;
-y3HaTh 3HAYCHUE MTPAKTHKU U BOIPOCOB, BOSHUKAIOIIUX B CAMOM MaTeMaTUKE JIJIs
(GhopMHUPOBAaHUS U PA3BUTHS MATEMATHIECKON HAYKH; UCTOPUIO PA3BUTHS BOZHUKHOBEHHUS U
Pa3BUTHS TEOMETPHH;

-IPUMEHSTHh YHUBEPCATIbHBIA XapaKkTep 3aKOHOB JIOTUKA MaTEeMAaTHUYECKUX PaCCyKICHUN, UX
MIPUMEHUMOCTH BO BCEX 00JIACTSIX YEIIOBEUSCKON JACATEITHHOCTH; BEPOSTHOCTHBIN XapaKTep
Pa3TMYHBIX TPOIIECCOB OKPYIKAOIIETO MHPA.



