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HosicHuTeNbLHAA 3aNTUCKA

PaGouass nporpamma no reomertpuu Juis 10 Kmacca cocraBieHa B COOTBETCTBHH C
TpebOBaHUAMM  (elepalbHOr0  KOMIOHEHTa 1 0CyNapcTBEHHOro 0Opa30BATENBHOrO
cranjapra cpefaHero obmero obpasoBanus, Ha ocHoBe ®I'OC Ilporpammel
001eo6pasoBaresbHbIX yupexieHuii o reomerpuu ais 10-11knaccos, cocrasures: T.A.
bypmucrposa - M. [Ipocsemienne, 2020r.

HaHnHas pabGoyast nporpamMma OpHUEHTHpOBaHa Ha ydamuxcs 10 Kmacca
0011e00pa3oBaTeNbHOTO  YUPEKIACHUS (CTELUATBHOTO MPO(ECCHOHANTBHOTO  yYUIMIIMIIA
3aKpBITOI0 THIA) C UCIoJb30BaHueM yueOHuka - PI'OC "'eomerpust, 10-11: Yuebuuk s
obeobpasoBarenbHbix yupexnenuit /-JI. C. AtanacsH, B.®. Bytysos, C.b. Kajomuesa u
ap. - M.: Ilpocsemenue.2018r.

Ha npenosaBanue reomerpun B 10 kiacce otBeeHo: 1noayrogue— 2 yaca B HeJleIO,
2 nostyroaue — 1 yac B HezieIo, Bcero 53 yaca 3a rof.

U3 5 yacos tembl «IToBTOpeHHe» 2 yaca OCTaBIsIO B pe3epBe HA aAMUHHUCTPATUBHBIE
KOHTPOJIbHBIE PabOThl B | 1 2 MOIyroausx.
AKTYaIbHOCTb H3y4eHHUsI FeOMeTPHH

OsnajeHue yyaluMUCs CUCTEMON FeOMETPUYECKUX 3HAHUM U YMEHU
HEOOXOAUMO B IMOBCEHEBHOM KU3HH, I U3YYEHUS CMEXHBIX JUCLUILINH U
IPOJIOJIKEHHS 00pa3oBaHUs.
ITpakTnyeckas 3HaYMMOCTB IIKOJILHOTO Kypca reoMeTpur 00yCIIOBIIEHA TEM,
YTO €ro 00BLEKTOM SIBIISIFOTCS MPOCTPAHCTBEHHBIE (DOPMBI M KOJMUECTBEHHEIE
OTHOILICHHMS AEHCTBUTENILHOTO MUpa. ['eomeTpuieckas moaAroToBka HeoOXoauMa
JUIsl IOHWMAaHWsl IPUHIMIIOB YCTPONHCTBA M MCIIOJIB30BAHUSI COBPEMEHHOM
TEXHUKH, BOCIIPUATHsL HAYUHBIX U TEXHUYECKUX MOHATUH U uaeil. MaremaTtuka
SABJIAETCS A3BIKOM HayKU M TeXHUKH. C €€ MOMOILBIO MOJEIUPYIOTCS U U3y4YalOTCsl
ABJICHUSI Y TIPOLIECCHI, TIPOUCXOAIINE B IPUPOJIE.
['eomerpus sBiIsIeTCS OJTHUM U3 ONIOPHBIX MPEJIMETOB CPEJIHEH IIKOJIbI: OHA
oOecrieunBaeT U3yyeHue APYrux JUCLUILIMH. B mepByro ouepeb 3T0 OTHOCUTCS K
MpeMETaM eCTECTBEHHOHAaYYHOI 0 IMKJIA, B YACTHOCTH K (pusuke. Pa3Butue
JIOIMYECKOr0 MBILUIEHUS yHallluXcsi IpH 00y4eHUM I'eOMeTPHH CII0COOCTBYET
YCBOEHUIO NIPEIMETOB I'yMaHUTapHOTO IMKIa. [I[pakTHdeckue yMeHUs U HaBbIKH
reOMEeTPUYECKOro xapakrepa HeoOX0JUMBI Il TPYJOBOH JeATEIbHOCTU U
npoeCCHOHATBHON MOATOTOBKH IIKOJIBHHKOB.
['eomeTpusi CyliecTBEHHO paclIupsieT KPyro3op ydaluxcs, 3HaKoMst UX ¢
UHAYKLWEN U JelyKuuen, 000011eHueM U KOHKpeTU3alue, aHaJlu30M 1
CUHTE30M, KIacCU(pUKaLMel U cucTemMaTu3aluei, abcrparupoBaHiueM, aHaJIOTuen.
AKTHBHOE UCII0JIb30BaHKE 3a/a4 Ha BceX dTanax yudeOHOro rnpoiecca pa3BuBaeT
TBOPYECKHUE CIIOCOOHOCTH LIKOJbHUKOB.

ITpu 06yuenun reomeTpun GOPMHUPYIOTCS YMEHUsI U HABbIKM YMCTBEHHOI'O
TpyJa — [UIAaHUPOBaHUE CBOEH pabOThl, IOUCK PALIMOHAIBHBIX ITyTeH €€
BBITIOJIHEHMSI, KpUTHYECKas OlleHKa pe3yJsibTaToB. B npouecce o0yvenus
r€OMETPHUH ILKOJbHUKM JOJDKHBI HAYYUTHCS U3/1araTh CBOM MbIC/IH SICHO U
MCYEPIBIBAIOLIE, JAKOHUYHO U EMKO, TPHOOPECTH HAaBBIKH YETKOT0, aKKYpPaTHOIO
¥ 'PaMOTHOI'O BBIIIOJIHEHHS] MaTeMaTUYeCKUX 3allicei.

Baxueiiueii 3aj1aueil MKOJIBHOTO Kypca NeOMETPHH SIBIISIETCS. Pa3BUTHE
JIOMYECKOro MblileHus ydyamuxcsl. CaMu 00beKTbl TeOMETPUYECKHX



YMO3aK/IIOUCHUH U [IPUHATBIE B TEOMETPHUH NPaBUIIA UX KOHCTPYUPOBAHMS
CIOCOOCTBYIOT (hOPMUPOBAHHUIO YMEHUN 000CHOBBIBATD U JOKA3LIBATE CYXKIECHUS,
[IPUBOJIUTH YETKUE OIIPE/Ie/ICHUs, PA3BUBAIOT JIOTHYECKYIO MHTYHUILHIO, KPaTKO U
HarIs1HO BCKPBIBAIOT MEXaHU3M JIOTHYECKMX OCTPOEHUM U yyaT ux
MPUMEHEHHIO. TeM caMbIM reoMeTpus 3aHUMAeT BEyIIlee MECTO B (POPMHUPOBAHHH
Hay4YHO-TCOPETHYECKOI0 MbILICHUS! ILIKOJIbHUKOB. PacKkpbIBasi BHYTPEHHIOKO
FAPMOHHUIO MaTeMaTHKU, GOPMUPYsI TOHUMAHUE KPACOThl M U3SIIECTBA
MaTEeMaTHYCCKUX PaCCyKACHUM, CIIOCOOCTBYsI BOCIIPUATHIO F€OMETPUUECKUX
GopM, YCBOEHHIO TOHATHS CUMMETPHH, FEOMETPUsI BHOCUT 3HAYUTEIILHBIN BKJIA/ B
SCTETH1ECKOE BOCIUTaHME yyaluxcst. E€ uzydenue passuBaet BooOpaxkeHue
LIKOJIbHUKOB, CYLIECTBEHHO 000rauiaeT u pa3BUBaeT UX [POCTPAHCTBEHHbIE
[IpeJCTaBIeHuUS.

[1pu nuianupoBaHUK ypOKOB ClIelyeT UMETh B BUJLY, YTO TEOPETUYECKUN MaTepHall
OCO3HACTCs U yCBAaMBAECTCS NIPEHMMYIIECTBEHHO B IIpoliecce pelueHus 3aaa4. Opranu3sys
pelieHue 3ajad, 1e1ecoo0pasHo MUpe UCI0JIb30BaTh AU (GepeHIUPOBAHHbIH MOIXOI K
ydauumes. BaKHbIM ycioBHeM MpaBHILHON OpraHu3aIiu y4eOHO-BOCITUTATEILHOTO
npoluecca sBJseTCs BbIOOp yuuTeIeM palMoOHaIbHON CUCTEMbI METOJI0B U [TPUEMOB
00y4eHus1, cOaNaHCUPOBAHHOE COYETAHUE TPaAULIMOHHBIX M HOBBIX METOA0B 00yUYeHHUs,
ONTHMHU3UPOBAHHOE NIPUMEHEHHE 00BICHUTENBHO- HIUTIOCTPHPOBAHHBIX U SBPUCTHIECKHUX
MCTOZIOB, UCIONb30BaHKHE TeXHUYeCKUX cpeacts, UKT - kommonenTa. YueOHbIi nporecc
HEOOXO0MMO OPHEHTHUPOBATh Ha PALIMOHAIILHOE COUeTAHHE YCTHBIX U ITUCBMEHHBIX BUI0B
paboThl, KaK NpU U3Y4YEeHUH TEOpHUH, TaK U NP pelIeHUH 3a1a4. BHUMaHue yuuTes
JIOJDKHO OBITH HANPaBJIEHO HA Pa3BUTHE PEUYH ydallixcs, (opMUpOBaHHUE Y HUX HABBIKOB
YMCTBEHHOI'O Tpy/la — IJIAaHUPOBaHUE CBOEH padOThI, IOMCK PAlMOHAJIBHBIX ITyTel eé
BBIIIOJIHEHUS], KPUTHYECKYIO OLIEHKY pe3yJIbTaToB.

[ITAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YYEBHOI'O [IPEJMETA
IIporpamma  obecreuuBaeT — JOCTHXKEHHS  CIEAYIOIIMX  pe3yJbTATOB  OCBOCHHS
00pa3oBaTesIbHOI MPOrpaMMbl OCHOBHOTO 06IIEro 06pa3oBaHus:

JInuHoCTHBIE pe3ybTATHI:

- BK/IIOYAKOIIMX T[OTOBHOCTH M CIOCOOHOCTH O0y4arolIMXCS K CaMOPAasBHTHIO,
JUYHOCTHOMY  CaMOOMpPENIeIeHHO U CaMOBOCIIMTAHMIO B COOTBETCTBHH C
00LIeYeNOBeYECKUMHU LIEHHOCTAMM;

- ¢(pOPMUPOBAHHOCTL MX MOTHBALIMK K 00YYEHHIO U LeJieHalpaBIeHHON 03HABATEILHOI
ACATEIbHOCTH, CHUCTeMbl 3HAYMMBIX COLMAIBHBIX M MEKJIWYHOCTHBIX OTHOIIEHUH,
LEHHOCTHO-CMBICJIOBBIX YCTAHOBOK;

- CIIOCOOHOCTh CTABUTH LIEJIU M CTPOUTD )KU3HEHHBIE IJIaHbI;

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSTEIbHOH, TBOPYECKOM H OTBETCTBEHHOMN
JeATENIbHOCTH;

- HaBBIKH COTPYAHHYECTBA CO CBEPCTHHKAMM, JETHMH MIAJIIEr0 BO3pacTa, B3POCIBIMU B
o0pasoBaTesibHOW, OOIIECTBEHHO I10JIe3HOM, yueOHO-KCClIe/10BaTe/IbCKOM, NMPOEKTHOW |
JApYyrux

BUJIaX JIESITEIIbHOCTH;

- T'OTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHUIO, B TOM YMCIIE CaM0OOpa30BaHUIO, HA
MPOTSIKEHNUU BCEH KU3HU,



- CO3HATE/IbHOE OTHOLICHME K HEMpepbIBHOMY 00Opa30BAHMIO KaK YCIOBHIO YCIEIIHOM
Npo(ecCHOHATBLHOM 1 001IeCTBEHHOM AEATEILHOCTH.

MeTanpeamMeTHbIe Pe3yabTAThbI:

- BKJIFOYAIOIIUX OCBOCHHbIC 00yJaOIUMHUCS MEKITPEIMETHBIC OHATHS U YHUBEPCATBHBIE
yueOHbIe JIeHcTBHs (perysiTUBHbIE, [I03HABATEIbHbIE, KOMMYHUKATUBHBIE);

- CaMOCTOSITEIbHOCTh B IJIAHUPOBAHUU U OCYIIECTBICHUM Yy4eOHOW JeSTEeNbHOCTH H
OpraHusaLuy y4eOHOro CoOTpyAHHYECTBA C eJJaroraMi U CBEPCTHUKAMMY;

- CIIOCOOHOCTH K MOCTPOCHUIO WHAWBUAYATIBHOM 00pa30BaTeIbHON TPACKTOPHH, BIIAICHUE
HaBbIKaMK y4yeOHO-UCCIIe/I0BATe/IbCKOM, TPOEKTHON U COILHAJIbHOM JeSTeIbHOCTH;

- YMEHHE CaMOCTOSITE/IbHO OIpeAessaTh LeId [eSITeJIbHOCTH M COCTAaBJSATH ILUIAHBI
NEATEJIbHOCTH; CaMOCTOSTEIIbHO OCYILECTBIATh, KOHTPOJIMPOBATH W KOPPEKTHPOBATH
JIeATeNIbHOCTD;

- WCIOJIb30BaTh BCE BO3MOJXKHBIE pPECypChl JUISL JIOCTHIKEHHUs IIOCTABJIEHHBIX IeJed U
peaau3alyy [JAHOB JesTEeIbHOCTH;

- BEIOMPATh yCTICIIHbIE CTPATETUU B PA3JIUYHBIX CUTYaIHsX;

- YMEHHE€ [MpOJYKTMBHO OOLIAaThCcsi M B3aMMOJIEMCTBOBATH B IIpollecce COBMECTHOM
AESITe/IbHOCTH, YYUThIBaTh MO3ULMH JPYTUX YYaCTHUKOB AESTENbHOCTH, 3(P(PEKTUBHO
paspelaTb KOHMIUKTEI;

- BJIaJICHHE HAaBbIKAMHU [IO3HABATEIBHOM, y4eOHO-HCCIENOBATENBCKOW M TMPOEKTHON
JIesITeIbHOCTH, HaBblIKaMU paspelieHus npoodem;

- CIOCOOHOCT M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB peLIeHHs
IPaKTUYECKHUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHbIX METOI0B MO3HAHUS;

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEJIbHOW HMH(OPMALIMOHHO- I103HABATEIbHOM
NEeSATEIbHOCTH, BKIIOYasi yMEHHE OpUEHTUPOBATHCS B  pPa3jU4YHbIX HUCTOYHHKAX
MHPOpMALMH, KPUTUYECKHA OLIEHUBATh M MHTEPIPETUPOBATH MH(OPMALHIO, MOIydaeMYIO
U3 pa3iIMYHbIX HCTOUYHUKOB;

- YMEHHUE MCII0JIb30BaTh Cpe/IcTBa UH(POPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOIMH
(nanee — UKT) B perieHrr KOrHUTUBHBIX, KOMMYHUKATUBHBIX ¥ OpraHU3allMOHHBIX 33134
¢ coOmogeHueM TpeOOBaHUNH 3PrOHOMUKHM, TEXHUKHA O€30MacCHOCTH, TUTHEHHI,
pecypcocOepekeHusi, MPaBOBbIX W  ITHYECKMX HOPM, HOPM MH(OPMALMOHHON
0e30I1acHOCTH;

- BJAJEHUME HaBbIKAMM I[103HABATEIbHOW pe(eKCUM KaK OCO3HaHUs COBEPLIAEMbBIX
JIEUCTBUI U MBICTUTEIBHBIX MPOLECCOB, WX PEe3yNbTaTOB U OCHOBAHWM, I'PAHMI] CBOETO
3HAHUS U HEe3HAHUS, HOBBIX [T03HABATENIbHbBIX 3a/1a4 U CPEJICTB UX JOCTHIKEHHUS.

IlpeamerHbie pe3yibTaThl:

-BKJIFOYAKOIIUX OCBOEHHbIE OOYYamIIUMKUCS B XOJie H3ydeHHs y4deOHOro Ipeamera
YMEHHMS, BHIbl JEATEJBHOCTH I10 IOJYYEHHIO HOBOIO 3HAHHWS B paMKax y4eOHOro
npeaMeTa, ero mnpeoOpa3oBaHMIO M NPUMEHEHHI0 B YUYEOHBIX, YYEOHO-NPOEKTHBIX H
COLIMATILHO-TPOEKTHBIX CUTYalMsX;

- (¢dopMHUpOBaHME MaTeMaTH4YEeCKOIr0 THIlA MbILIUIEHUS, BIIaJ€HHE T[eOMETPHYECKON
TEPMUHOJIOTMEN, KIIFOUEBbIMU IIOHATUSIMU, METOZAMU U IPUEMAMH,

- ¢(hopMHUPOBAHHOCTh TMPEACTABIEHHH O MaTeMaTHKe, O Crnocodax ONHMCaHWs Ha
MaTeMaTUYeCKOM s3bIKe SIBJICHUI peajbHOro MUpa;

- ¢(hOpMHUPOBAHHOCTh MPEJACTABIEHUH O MATeMaTHYeCKMX IOHATHAX, KaK O BaKHEHLINUX
MaTeMaTUYeCKMX MOMIESIX, MO3BOJIAIOLIMX OINMCHIBATE M H3y4daTh PasHbIe IPOLECCHl U



SIBJICHUS; MOHMMAHUE BO3MOYKHOCTH AKCMOMATHUYECKOrO IOCTPOEHHUSI MaTeMaTUYECKHUX
TEOPHI;

- BJIaJIEHHE METO/IaMH J0Ka3aTeIbCTB H aJITOPUTMOB PELLIEHHUS;

- YMEHHMe HUX IPUMEHSTb, NPOBOAUTHL [0Ka3aTelbHble PACCYKIEHUsI B XOAE pELICHHs
3a1ay;

- BllaJIecHHE OCHOBHBIMH IOHSITUAMHU O IUIOCKMX W [POCTPAHCTBEHHBIX NEOMETPUUECKUX
durypax, X OCHOBHBIX CBOHCTBAX;

- c(pOpMUPOBAHHOCTh YMEHMS PAclO3HABAaTh HA YEPTEKax, MOJE/SIX U B PEaIbHOM MHPE
reoMeTpudecKue GUrypsr;

- NpUMEHEHHE H3YUYEHHbIX CBOMCTB reoMeTpuyecKux ¢uryp U (opmys s pelieHus
reoMeTPUUYECKHUX 3a7a4 U 3a/1ay ¢ [IPaKTUYECKUM COAEPIKAaHUEM,;

- BJIaJIeHHE HAaBBIKAMHU MCITOJIb30BaHHUS TOTOBBIX KOMIBIOTEPHBIX IMPOrPaMM IIPH PEIICHUH
3aj1au.

Hcenonb3oBaTh npuoOpeTeHHbIe 3HAHUSA H YMEHHsI B IPAKTHYECKOH AesiTeJIbHOCTH H
NOBCeAHEBHOMH KU3HH IS

-MCCleioBaHusT  (MOJCTUPOBAHUS) HECIOXKHBIX MPAKTHYECKUX CHUTyalldd Ha OCHOBE
U3y4eHHbIX (OPMYJ1 U CBOUCTB (UTyp;

-BbIYMCIIEHUS] JUIMH, IUlomaged ¥ o00BbEMOB pealbHbIX OOBEKTOB MpH pELICHUH
MPaKTUYECKUX 3aj1a4, UCIOJIb3Ys P HEOOXOAUMOCTH CIIPABOYHHKH W BBIYUCIIUTEIIBHBIC
yCcTpoucTBa

B pesynbraTe u3ydyeHus reoMeTpud 00Yy4alOLUIC HAYYHTCH:

® pAaclo3HaBaTh Ha 4YepTekax M MOJENSX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHTH
TpeXMepHbIe 0OBEKThI C UX ONUCAHUIMHU, U300pAKEHUAMH;

® ONKCHLIBATH B3aWMHOE PACIIOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B IPOCTPAHCTBE,
apeymeHmupo8ams 80U CYHCOeHUs 00 IMOM PACNONOICEHUU,

® AHAIM3WPOBATL B TMPOCTEHUIIMX CIIydasxX B3aHMHOE PpaclOIOXKEHHE OOBEKTOB B
MPOCTPaHCTBE;

¢ 1300pakaTh OCHOBHbIE MHOTOTPAHHUKYU U KPYIJIble TeJla, BBIMOJIHATE YEPTEKH IO
YCIIOBHSIM 3a/ay;

® CTPOMTH MPOCTEMIIINE CeueHus Ky0a, Mpu3Mbl, TMPAMU/IbL;

e pemaTh IUIAHKMETPUYECKHE M TPOCTEHIINEe CTepeoMEeTpUYECKHe 3aladd Ha
HAXOXKJICHUE MreOMETPHIECKUX BETUYMH

(U1kH, yrioB, niomajiei, o0beMoB);

® JCIIOJIL30BATL [P PEIIEHHH CTEPEOMETPUYECKHX 3a4ad IUIAHUMETPHUICCKHE
(haKTBl U METOIBI;

® [IPOBOJUTH JOKAa3aTelIbHbIe PACCYKICHUS B XO[€ PelleHus 3a1a4.

Obyuarowutica ROJIYYUM 603MOHCHOCHID:

® peuamo JCUSHEHHO NPAKMUYEeCcKUue 3a0a4u;

® camocmosmensHo npuobpemame U NPUMEHAMb 3HAHUSL 6 PASIUYHBIX CUMYAYUAX,
pabomame 6 2pynnax,

® apeymMeHmuposamv u OMCmaueams C6010 MOYKY 3PEHU,

®  ymemsb cnywame — Opyeux, useiekamv yuebHylo UHGOpMayuio Ha OCHOse
CONOCMABUMENbHO20 AHANU3A

006vexmos,



®  N0NIb308AMBCA NPEOMEMHbIM YKA3amenem  IHYUKIoNneoul

HAXOACOCHUSA
ungopmayuu,

U CHNpAaBoYHUKO8 O

®  CAMOCMOAMENLHO OelicmBosamb 6 CUMYayuu HeonpeoeNéHHocmu npu peueHuu

aKmyanvbHlXx 015 HUX
npobnem.

® Y3HaAMb 3HAYEHUE MAmMeMamuieckol HAYKU 0N peuleHus 3a0ay, B03HUKAIUWUX 6
meopuu U NpaKmuxe, WUpomy U 6 mo dce 6pems O02PAHUYEHHOCHb NPUMEHEeHUs
Mamemamuyeckux mMemooo8 K aHAlu3y U UCCie008aHuio Npoyeccos u A6NeHUl 8

npupoode u obujecmee;

® V3HAamMb 3HAYeHUue npPakmukKu U 6onpocoe, 603HUKANWUX 8 camoul mamemamuke OJs
Hayku, ucmopuio passumui

d)opmupoeanuﬁ u paseumiii MamemamuyecKkoll
603HUKHOBEHUA U PAZBUMUA cEOMEMPUL,

® NPUMEHAMb  VHUBEPCANbHbIU — Xapakmep 3aKOHO6 JIO2UKU — MAmemMamuiecKux
PaccysucoeHutl, ux NPUMEHUMOCMb 80 8cex 0ONACMAX Yen08e4ecKoll 0eamenbHOCU,
8EPOSAMHOCMHBIU XAPAKMED PA3NUYHLIX NPOYECCO8 OKPYICAIOUje2o Mupa,

Dopmol opaHuU3AUUU YHEOHO20 NPOUCCCA:

WHUBUYyaJIbHBIC, [PYIITNIOBLIC, HHAUBUAYAILHO-I'PYIIIIOBBIC,

(pOHTAJIbHBIE, KIIACCHBIE M BHEKJIACCHBIE.
Dopmbl KOHMPOJIA:

CamocrosTenbHas paboTa, KOHTpOJIbHast paboTa, TeCT, MaTeMaTHYECKUN TUKTAHT.

YUEBHO-TEMATUYECKHUM IJIAH

No Tema KonuuectBo |KOHTpOIbHBIE
n/n 4acoB paboThI
1 |BBeneHue. AKCMOMBI CTEPEOMETPHHU U UX 3 -
CJIE/ICTBUS
2 [[lapanienbHOCTb NPSIMBIX U ILIOCKOCTEH 16 2
3 [[MeprieHauKyISIPHOCTD NPSIMbBIX U IUIOCKOCTEN 17 1
4 IMHOrorpaHHUKU 12 1
5 | 3akiovyuTe/bHOE [IOBTOPEHUE Kypca 5 -
reomeTpuu 10 Kitacca
Beero 53 4

COJIEP’)KAHUE OBYUEHHUS

1. Beegenune. AKCHOMBI CTEPEOMETPHH U HX CJ/IeICTBHA.

[Ipeamer crepeoMeTprui. AKCHOMBI cTepeomeTpru. HekoTopbie CBOHCTBA U3 aKCHOM.
Penienue 3a1au Ha IpUMEHEHHE aKCHOM CTEPEOMETPUH U X CIIEICTBHI.

OcHoBHAA HeJb;




CdopmupoBath npeacTaBIeH s yYauxcsi 00 OCHOBHBIX [OHATUSX U
aKCHOMaX CTePEOMETPUH, UX MCIIOIb30BAHUY MTPU PEICHUH 3a1ad.

Meroabi:

Pemenue crangapTHBIX 3324 JOMHUECKOTO XapakTepa, a Tak ’kKe U300pakeHHe TOYEK,
MPSIMBIX U IJIOCKOCTEH Ha [TPOEKLIMOHHOM YepTeXe MPHU PasIiuHOM MX B3aUMHOM
PacrojI0XKeHUHU B POCTPAHCTBE.
3HaTh:

AKCHOMBI 0 B3aUMHOM PaCIIOIOKEHUH TOYEK, MPSAMBIX U IUIOCKOCTEN B MPOCTPAHCTBE U
UX CIIeCTBUS.

VYMmers:

[IpumMeHsATH aKCHOMBI CTEPEOMETPUHU U UX CJIC/ICTBUS NIPU PELEHHH 3a/1a4.

2.I1apanaebHOCTb NPSIMBIX H IJIOCKOCTEH

[lapasienbHOCTD NPAMBIX. IIPSAMOM U IIIOCKOCTH. B3auMHOE pacIiookeHne npsiMBIX B
NPOCTPaHCTBE. YTOJ MEKAY AByMs npsaMbiMu. [TapaniensHocTs miockocteit. Tetpasap u
napaJijiesenumne.

OcHoBHasi ne/ib:

Hatb ydammmcs cucTeMaTHIecKHe CBEICHHS O MapajlIeIbHOCTH MPSMBIX U IIOCKOCTEH B
npocrpaicTBe.  OCyleCTBUTh  3HAKOMCTBO € NPOCTEHINMMH  MHOIOPaHHHMKaMH.
[To3HakOMKUTh ¢ pasnUUHBIMU CrOcOGaMH H300paKeHus MPOCTPAHCTBEHHBIX (GUIYp Ha

nnockoctd. ChopmupoBaTh yMeHMS pellaTh 3afadyd Ha JoKa3aTelbcTBa (METOH OT
NMPOTHBHOTO). CTPOUTH CeUeHUs TeTpasipa U Mapajelenuea.

MeToasbi:

Vcrionb3yeTcss MeTO/l [I0Ka3aTeNbeTB OT MPOTHBHOTO, 3HAKOMOIO y4YallUMCs M3 Kypca
TUIaHUMEeTpHH. PelieHune 60b1I0ro KoJIM4ecTBa JIOrHYeCKUX 3a/ad.

2.1.IlapaienbHOCTh NMPSAMBIX, MPSIMOM U MJIOCKOCTH

[lapasienpHple npsMbie B IpocTpaHcTBe. [lapamiesbHOCT MPAMO#M | MIIOCKOCTH.
Pemenue 3a1au no reme «llapansieinbHOCT NPSIMOM U MJIOCKOCTH

3HaTh:

Bujibl pacrosioxenus npsMeIx B poctpancTse. [TIoHATHE NapasiebHbIX U
CKPELIMBAIOIIKUXCS NIPSIMBIX. TeopeMbl 0 napasieslbHOCTH NMPSMBIX M HapalIeIbHOCTH 3-X
npsAMbIX. Pacrioioxkenne B mpocTpaHeTBe NPSIMOH 1 TIIOCKOCTH. [ToHsTHE MapauieabHOCTH
MPSMOM ¥ TJIOCKOCTH ( MPU3HAK MapaIeIbHOCTH TIPSIMOM U TIOCKOCTH).

Ymern:

PaccmaTpuBath MOHATHE B3aMMHOTO PACIIONIOKEHHUS TMPSIMBIX , TPSAMON ¥ TUIOCKOCTH Ha
MoziesisX KyOa, npusMbl, nupaMuibl. [IpuMeHsTh U3ydeHHbIE TEOPEMBI K PELIEHHIO 3a/ay.
CamocTosTenbHO BbIOpATh CrIOCO0 peleHus 3a1ay.

2.2.B3auMHOe pacroyioKeHUe MPSIMBIX B IIPOCTPAHCTBE. Y0 MEXKIY ABYMs IPSAMBIMU

CkpeluuBarolyecs npsivple. Yiibl ¢ COHANpPaBIeHHbBIMH CTOPOHAMHU. YTOJI MEXIY
npsiMbiMu .Pelnenue 3azau no teme «B3aumMHOe pacrosioskeHne MPSMbBIX B IPOCTPAHCTBE.
Yron Mexay AByMs NpSMBIME.» Pemenue 3ana4 o teme «llapaaienbHOCTh IPSIMBIX |
mockocten «.KonTponbHas pabora o TeMme» AKCHOMBI cTepeoMeTpri. B3anmuoe
pacroioKeHue IpsAMbIX , IPSIMOM U MIIOCKOCTH.



3HATDL:

ITonstue cxkpemuBarolyecs: IpsaMbiX. TeopeMy o paBeHCTBE YIJIOB C COHAIPABIEHHBIMU
CTOPOHAMH.

Ymern:

Haxomutb yYroJ MEexay INpsaMbIMH B MPOCTPAaHCTBE. HpHMeHHTB MOJTy4YCHHBIC 3HaHUA TIpU
PECIICHHWH 3a71a4.

2.3. IlapannenbHOCTh MIIOCKOCTEH

[Tapannensuble mnockoctu. [IpusHak napaniensHOCTH miockoctei . CBolcTBa
napajuielIbHbIX IIJIOCKOCTEN .

3HaTh:

[TonsiTve napaisenbHbIX iockocTei. [IpusHak napaiienbHOCTH ABYX IJIOCKOCTEH.
CpolicTBa napanienbHbIX MIOCKOCTEH.

Ymern:

Jloka3biBaTh NpU3HAK MapaUIe]bHOCTH JBYX IJIOCKOCTEH U PUMEHATh €r0 IPU PELICHUH
3aga4. Mcnonb3oBaTh CBOMCTBA MapasljieNIbHbIX IUNIOCKOCTEN MPU pelleHuu 3a1ay.

2.4. Terpasap. [lapannenenumnen

Terpasap. [lapannenenunesn. 3agauu Ha noctpoeHue ceueHuil. KoppekTupoBka 3HaHUU
yYaLUXCsl.

3HaThb:

[Tonsitue TeTpasapa. [TousTue napamienenunena u ero ceoictsa. CriocoObl MOCTPOEHUs
CEUEHHUH TeTpasipa U napajjesenunesa.

Ymerb:

Paborarth ¢ yepTeoM M YUTATH e€ro. Pemarh 3afgauu , CBsI3aHHbIE ¢ TeTpajzpoM. Pemars
3aj/ladyd Ha [pUMeHeHHe CBOMCTB mnapaienenunena. CTpouTb cedeHue TeTpasjpa u
napaenenurnesna.

3.IlepneHAUKYASIPHOCTH NPSIMBIX H IJIOCKOCTEH

[TeprieHUKYIAPHOCTH MPSIMON U TUIOCKOCTH. [leprieHuKyJIsp U HaKIIOHHAsA. Y T0JI MEXIY
HpsSMOM ¥ MJI0CKOCThIO. [IByrpanHbiii yroi. [lepneHauKynsipHOCTh MIOCKOCTEH.

OcHoBHas Heab:

JlaTh yyaupMesl CUCTeMaTU4YeCKUe CBEICHUS O MEPHEHAUKYIIPHOCTH IPSIMBIX U
IUIOCKOCTEN B IIpoCcTpaHcTBe. BBeCTH MOHATHE YITIOB MEXAY NMPSMBIMU U IJIOCKOCTSAMH,
MEXIY IIIOCKOCTSIMHU.

MeToabl:

O06001maroTes U CUCTEMATU3UPYIOTCS 3HAHUS yYallUXCcsl O TEPIEH IUKYISIPHBIX TIPSMBIX,
MEepIIeH/IUKYJISIpE ¥ HAKIIOHHBIX, H3BECTHBIE U3 Kypca INITAaHUMETPHHU, 4To OyeT
crocobeTBOBaTH Gostee riryboKoMy ycBoeHuto TeMbl. I[TocTosiHHOE obpaleHue K
TeopeMam, CBOWCTBAM U NpU3HAKaM Kypca IJIaHUMETPHUH TIPU PeIICHUH 3a1a4 110
U3y4aeMou Teme.

3.1.1leprieHAUKYIAPHOCTE MPSIMOH U MIIOCKOCTH

HepHeHI[HKyJ'[HprIe [pAMBIC B IIPOCTPAHCTBE. HapanneanBIe MpsIMBIE,
HNEPNEeHIUKYIApPHbIC



K mnockoctH. IIpusnak neprnesauKyIspHOCTH NpsMoi 1 mockoct. Teopema o mpsMoii,
MEPINCHUKYJIAPHON IJIOCKOCTH. Pelllenue 3a1a4 Ha NepIeHANKYIAPHOCTE MPSIMO U
TUIOCKOCTH.

3HaTh:
[Tonstre neprneHMKyISPHBIX IPSMbIX. JleMMy MepreHUKyISIPHOCTH JIBYX
napajulebHbIX NPsAMBIX K TpeTei. OnpeaeneHue neprneHauKyISpHOCTH IPSIMOM

MI0CKOCTH. CBsA3b MEXK/ly NapaljieIbHOCTBIO MPSIMbIX U X HEePIEHAUKYISIPHOCTBIO K
TUTOCKOCTH. [Ipr3HaK nepneHauKyIsspHOCTH MPSMON U IIOCKOCTH.

Ymers

[IpriMeHsATL MpU3HAK MepHeHAUKYIIPHOCTH MIPSIMOU H TUNIOCKOCTH K PELICHHUIO 3a1ad.
Haxonute cBsi3b MKy NapaiellbHOCTBIO MPAMBIX U MX IE€PIEHANKYIISPHOCTBIO K
IIOCKOCTH. Perate 0OCHOBHBIE TUITBI 33]1a4 HA MEePIEeHIUKYJIIPHOCTD MPSIMOM U
TJIOCKOCTH.

3.2. [lepnesauKynsip U HaKJIOHHAS. YT0J MEXKIY MPAMOM U IJIOCKOCTBIO

Paccrosinue ot Touku 10 ninockocTd. Teopema o Tpex neprneHIuKyasapax. YTroa Mexmy
NpsMOH ¥ MIocKocThio. [ToBTOpenue Teopun. Pemenne 3a1ad Ha IpUMEHEHHE TEOPEMBI O
TpeX MepreHuKyIsipax. Yo Mex/1y IpsSIMON U IJIOCKOCTBIO.

3uarn: [ToHsaTHE paccTOsiHUE OT TOYKH /10 HpsiMOii. Teopemy 0 Tpex neprieHIuKyJIsipax.
[TonsTHe yria Mexay NpsiMOi U IJIOCKOCTHIO.

Ymern: /lokasbiBaTh TeOpEeMy O TpeX MepreHAuKyJ/Isspax U UCI0JIb30BaATh €€ MIPH pelleHUH
3afa4. HaxoauTs yrosn Mexay npsiMoi U mi10CKOCTHIO.

3.3. llepneHauKyJIsspHOCTb IIOCKOCTEH

[Ipu3Hak neprneHAUKYISIPHOCTHU ABYX maockocTel. [IpsMoyronpHbii napanienenumnen.
Pemenue 3a1ay Ha CBOMCTBA NMPAMOYTOIbHOTO napannenenunena. [ losropenne reopun u
peleHuu 3aja4 1no reme «lleprneHauKyIsipHOCTb NPSAMBIX U ILIOCKOCTENH» , Perenue 3ana4
, Kontponbhas pabora no teme «IleprneHAUKYISPHOCTD IPSIMBIX U INIOCKOCTEH». 3a4eT
Ne2.
3uarn: [lonaTue yria mexnay miockoctsiMu. OnpeaeneHue neprnesauKyaspHbIX
iockoctei . [Ipu3nak neprneHANKyYISIpHOCTH ABYX MiIockocTei. ITonsrue
NpSMOYTOJILHOTO Mapajuielierurne/ia, CBOUCTBA ero rpaHel , JIMaroHanen JIByrpaHHbIX
YTJIOB.

Ymernb: OnpenensiTe yroia Mexy MI0CKoCTAMU. [IpuMeHaTs npu3HaK
NepreHAUKY/IIPHOCTH JBYX IUIOCKOCTEH MpU pellieHuH 3a1a4 . paboTaThk ¢ YePTEIKOM U
YUTaTh €ro. Mcrnoap30BaTh CBOMCTBA MPSIMOYTOJIBHOTO MTapajijieieue a Npy pereHun
3aJ1ay.

4. MHOrOrpaHHHUKH
[Tousitue mHororpannuka. [Ipuzma. [Tupamuya. IlpaBusibHble MHOMOTPDAaHHUKH.

OcHoBHasi peib: J[aTh yyaluMcs CUCTEMaTHYECKe CBeIeHUs] 00 OCHOBHBIX BUIAX
MHOTOTPaHHHUKOB.

MeToabl: M3yuyeHre MHOrOrpaHHUKOB HY’KHO BECTU Ha HAIJISIIHOM OCHOBE, OITUPAsICh Ha
00BEKTBI IPUPO/IBI, MPEAMETHI OKPYKatoLleH 1eHCTBUTEIIBHOCTH.

4.1. Ilonstue muororpannuka. [lpusma.

[Tonsitue muororpannuka. [lpusma. [Tnomans noBepxnocty npusmsl. [loBTopenue
TEOPUH, PELIeHUE 3a/ay Ha BbIYUCICHHUE TUIOLAM [TOBEPXHOCTH IIPU3MBL.



3uare: [lonaTue MHOrorpaHHUKa, IPU3MbI U UX 2J1eMeHTOB. Buasl npusm. [TonsTue
IJIOLIAX TIOBEPXHOCTH TpH3Mbl. DOpMyITy AJIsl BBIYUCIICHUS TUTOIIAIH TOBEPXHOCTH
PU3MBI.

¥Ymern: PaboraTs ¢ yepTeiKoM U uuTaTh ero. Pasnuuars Bujibl npusm . JlaBaTe onucaHue
MHOTOTPaHHUKOB. BeIBOAUTE (hopMyIty, AJIst BEIYKCIEHUS 10N TIOBEPXHOCTH
IPU3MBEI.

4.2. [lupamuna

ITupamupa. [IpaBunbHas nupamua. Pelienue 3a1a4 1o TeMe nupamuaa. Y ceueHHas
nupamuza. [lnomanb moBepXHOCTH yCEUEHHOM MUPaMHUIEI.

3nate: [lonsarue nupamuns . [TorsTre npaBuibHOM MupaMusl. Teopemy o miomagy
O0KOBOM MOBEPXHOCTH PABUIIbHOMN ITHMPAMHM I,

¥Ymern: Paborath ¢ ueprexom u uutath ero. OTauyars Bu/sl upaMul. JlokassiBars
TEopeMy O IIou@n 60KOBOM MOBEPXHOCTH MPABUIBHOM MUpaMub! . PemaTs 3a1auu Ha
HaX0XK/IeHHe I1J1011a/ 1 OOKOBOM MOBEPXHOCTH NPABUIBHON MUPaMUIbI.

4.3 IlpaBuiibHbIe MHOIOTPAHHUKH

CummeTpus B npoctpaHcTse. [IoHsATHE NPaBUIBHOTO MHOTOIPAHHUKA . DIIEMEHTHI
CHUMMETPHUH MPABUIIBHBIX MHOIOIpaHHUKOB. KoppekTupoBka 3HaHul yvyamuxcs. Pemenue
3aj1a4.

3uare: Cummerpust B npoctpanctse. [1s8Th BUIOB IIPaBHIIbHBIX MHOIOI'PAHHUKOB.

Ymernb: YBUIETh CAMMETPHIO B IPOCTpaHCTBE. PaznuuaTh BUbI TPaBUIIBHBIX
MHOIOIrpaHHUKOB. PaboTarh ¢ 4epTeKoM U YUTATh €ro.

5. 3axmouurtenbHOE OBTOpeHHe Kypca reomerpuu 10 kinacca
TPEBOBAHUS K YPOBHIO NOAI'OTOBKHU YUHAIIUXCSL

Juunocmnoie:

Y yuawuxcsa 6yoym copmuposansi.

1) oTBETCTBEHHOE OTHOIIEHHE K YHEHHUIO;

2) FOTOBHOCTb ¥ CIIOCOOHOCTh 00YUaIOMIMXCs K CAMOPAa3BUTHIO U caMO00Opa30BaHUIO Ha
OCHOBE MOTHBALMU K 00Y4EHUIO U [TO3HAHUIO;

3) yMeHue SICHO, TOYHO, IPaMOTHO M3JIaraTh CBOM MbIC/IM B YCTHOM M IUCbMEHHOU peyH,
IIOHMMATh CMbICJI [IOCTABJIEHHOM 3a/]a4i, BbICTpAauBaTh apryMEHTALUIO, [IPUBOJIUTH
IPUMEpPLI U KOHTPIIPUMEPDI;

4) HavyaabHbIC HABBIKU a/IallTalliy B TUHAMUYHO H3MEHSIOIEMCS MUPE;

5) aKosoruueckas KyJbTypa: HEHHOCTHOE OTHOILIEHHE K IPUPOJIHOMY MHUPY, TOTOBHOCTh
CJIe10BaTh HOpMaM MPUPOJOOXPAHHOI0, 340POBbECOEpErarollero noBeAeHus;

6) popmupoBaHHe CIOCOOHOCTH K SMOLIMOHAILHOMY BOCIPHUATHIO MATEMAaTHYECKHX
00bEKTOB, 3a/1a4, PelleHu, PacCyKASHUN;

7) yMeHHe KOHTPOJIUPOBATH IIPOLIECC U pe3yIbTaT YueOHOM MaTeMaTUYeCKOU
NEeATEeIBHOCTH;

Y yvawuxcsa mo2ym 6bimo copMupoBaHbi:

1) nepBoHayasbHbIE NPEJICTABICHUs O MATEMAaTUYECKOW HayKe Kak cepe 4e0oBeYeCcKon
JeATeIbHOCTH, 00 3Tanax e€ pa3BUTHsl, O €€ 3HaYUMOCTH JJIsl Pa3BUTHs LIMBUIH3ALIMH,
2) KOMMYHHKaTHBHAsI KOMIIETEHTHOCTDb B OOIICHUH ¥ COTPYIHHYECTBE CO CBEPCTHUKAMH B
obpa3oBare/ibHOH, yueOHO-HCCIIe/10BaTEIbCKOM, TBOPUECKOH U IPYTHX BHJIaX
IESATEbHOCTH;



3) KPUTUUHOCTb MbILIEHUS, yMEHHUE PACIIO3HABATH JJOTHYECKH HEKOPPEKTHBIE
BBICKA3bIBaHMS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

4) KpeaTHBHOCTDH MBIIICHHSI, MHUIITHATHBbI, HAXOAYUBOCTH, aKTUBHOCTHU TP PeLICHUN
apupMeTUYeCcKuX 3a1ad.

Memanpeomemnuie:

peryiasiTHBHbIe

yuawuecs Hayuamcsi.

1) bopmynupoBaTh 1 yep:KUBaTh yueOHYIO 3a1a4y;

2) BEIOUpATH JIEHCTBUS B COOTBETCTBUH C TIOCTABIIEHHOMN 3ajiauel U yCIIOBUSIMU €€
peanu3anuu;

3) mTaHWpOBATH ITyTH JOCTHKCHHUS LIeNIel, 0CO3HaHHO BEIOMpaTh Hanboee 2 (heKTHBHEIE
CII0co0bI perieHust yueOHbIX U IT03HaBaTeNIbHbIX 3a/1a4;

4) npeBUETh YPOBEHb YCBOCHHS 3HAHUH, €ro BPeMEHHbBIX XapaKTePUCTHK;

5) cocTaBnsATh IJ1aH U IOCJIEJ0BATEIbHOCTb 1€HCTBUM;

6) OCyLIEeCTBIATH KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOAUMBbIE KOPPEKTHBEI;

7) ageKBaTHO OLIEHUBATh MTPABUIILHOCTh MJIH OLIMOOYHOCTD BBIINOJIHEHUsI Y4EeOHOH 3a/1a4H,
e€ 00BbEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3ZMOKHOCTH €€ pellleHMs,

) cimyaTh cnocod AeMCTBUS M €ro pe3ysbTaT C 3aaHHbIM 3TAJIOHOM C LEJbIO
oOHapyXeHUs OTKJIOHEHUH U OTIUYUI OT 3TaJOHa;

yuauwuecs noayuam 603MOICHOCHb HAYHUUMbCAL:

1) onpenensaTh nNocae10BaTeIbHOCTh IPOMEKYTOYHBIX LIEIeH U COOTBETCTBYIOIIMX UM
JNEUCTBUM C y4ETOM KOHEYHOTO pPe3ysIbTara;

2) npeJB11eTh BO3MOKHOCTHU MOJIy4eHHUsI KOHKPETHOI'O pe3yjibTaTa IIpy PellieHu! 3a/1a4;
3) OCylIECTBISTH KOHCTATUPYIOUIUH U NPOrHO3UPYIOLIUNA KOHTPOJIb 10 PE3YJIbTaTy H 110
CII0CO0yY JercTBuS;

4) BpIIenATh U QOPMYJIMPOBATH TO, YTO YCBOCHO M UTO HYIKHO YCBOUTD, OTIPEIICIISATh
Ka4yeCTBO U YPOBEHb YCBOCHMUSI;

5) KOHLEHTPUPOBATH BOJIO ISl IPEOJOJICHUs UHTE/UIEKTYallbHbIX 3aTPYAHEHUH 1
(U3UUECKUX MPEnsITCTBUH;

nozHasamesbHole

yuawuecs Hayuamcs.

1) caMocTOsITeSIbHO BbIAETSAT U (POPMYIUPOBATH [I03HABATEIbHYIO LIETIb;

2) ucnoJib30BaTh 00LIKe NMPUEMBI pelIeHHs 3a/1a4,

3) npuMeHsITh ITPaBUIIa U M0Jb30BATHCS UHCTPYKLUMAMU U OCBOEHHBIMHU
3aKOHOMEPHOCTSIMU;

4) OCyLIECTBIIATH CMBICJIOBOE YTCHHE;

5) co3naBaTh, NPUMEHATH U IIPe00pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA, MOJIEIIH
M CXEMBI JJIsl pellieHusl 3a/1a4;

6) caMOCTOSATEbHO CTaBUTD L€, BEIOUPATh U CO3JaBaTh alrOPUTMbI JJIs1 PeLICHUs
y4eOHBIX MaTeMaTUUeCKUX Mpobiiem;

7) MOHMMATH CYIIHOCTh aJIrOPUTMHUYECKUX MPEANUCAHUMI U YMETh JIEMCTBOBAThL B
COOTBETCTBUHU C IIPEIJIOKEHHBIM aITOPUTMOM;

8) MOHMMATh ¥ KCIONB30BaTh MaTeMaTHYeCKHe CPECTBA HAIAAHOCTH (PHCYHKH,
YepTekKH, CXEMbI U JIpP.) JUIS MILTIOCTPALIMK, HHTEPIIpETAllu1, apryMeHTalluH;



9) HAXONUTh B PA3AMYHBIX UCTOYHUKAX HH(OPMALIUIO, HEOOXOAUMYIO sl PEIleHHUs
MaTeMaTHYECKUX MPO0JIeM, ¥ PEACTABIATE ¢€ B TOHATHON (pOopMe; MIPHHUMATEH PELICHHE B
YCJIOBHSIX HEIMOJHON ¥ M30bITOYHOH, TOUHOW U BEPOSITHOCTHON HH(OPMALIMHM;
yuawuecs noayuam 603MOACHOCMb HAYUUMBCL!

1) ycranasnuBath NpHYMHHO-CIICACTBEHHBIE CBSI3H; CTPOHMTH JIOTHYECKHE PACCYKICHHU,
YMO3aKJ/IFou€Hus! (MH/YKTUBHBIE, 1e/lyKTUBHbIE U 110 aHAJIOI'MH) ¥ BBIBOJIbI;

2) popmuposath yueOHYH0 1 00IIETI0Ib30BATEIbHYIO KOMIIETEHTHOCTH B 06/1aCTH
HCITI0JIb30BaHMs HH(POPMaLMOHHO-KOMMYHUKaMOHHBIX TexHoaoruii (MKT-
KOMITIETEHTHOCTH );

3) BuIETh MaTEMaTHYECKYIO 3a/iady B JIPYTHX JUCLHMILIMHAX, B OKPYKAIOIIEH KU3HM;

4) BBIABUraTh TUIOTE3b] IPU PEIICHUH yUeOHBIX 3a/1a4 U IOHUMATh HEOOXOIUMOCTE UX
IPOBEPKH;

5) MJIaHUPOBATh U OCYIECTBIIATh AESITeIbHOCTh, HAIIPABIIEHHYIO HA PELIeHHE 3a/a4
MCCIIe/I0BATENIbCKOI0 XapaKTepa;

6) BbIOMpaTh Haubollee palMoHaTbHbIe U 3 (EKTUBHBIE CIIOCOObI pEllIeHUs 3a/1a4;

7) MHTEPIPETHPOBATL HHPOPMALIHIO (CTPYKTYPHPOBATh, IIEPEBOAUTH CILUIOLIHOM TEKCT B
TaONuUILy, IPE3eHTOBATH MOJIyYeHHYIO HH(POpPMAIHIO, B TOM 4Kcie ¢ momouisio MKT);

8) olleHMBaTh UH(OPMALUIO (KPUTHYECKasl OLIeHKA, OLIeHKa JOCTOBEPHOCTH);

9) ycraHaBnuBaTh MPUYMHHO-CIICICTBEHHbIE CBSI3H, BRICTPAMBATE PACCYKICHHUS,
00001IeHus;

KOMMYHUKAMugHole

yuawuecs Hayuamcs.

1) opranusoBbsIBaTh yueOHOE COTPYAHUUYECTBO U COBMECTHYIO JI€SITEIbHOCTD C yUUTEIIeM U
CBEPCTHUKAMMU: ONPEeNATh eI , pacripeleisaTh QyHKIUH U POJIH YYaCTHUKOB,;

2) B3aUMOZEHCTBOBATh U HAXOAUTH O0IINE CIOCOOB paboThl; paboTaTh B TpYyIIIIE:
HaXOAWUTH 00Iee pelIeHne U pa3pelaTh KOHQIUKTH HA OCHOBE COTJIACOBAHUS MO3ULUIA U
y4€Ta HHTEepPECOB; CilylliaTh NapTHEpPa; GOopMyJIUpPOBaTh, APIyMEHTHPOBATh U OTCTaUBATh
CBOE MHEHHE,

3) MpOrHO3UpOBaTh BO3HUKHOBEHNE KOH(DIMKTOB MPH HATUYUHU Pa3HBIX TOUEK 3PCHHUS;

4) paspemaTh KOHQJIMKTBI HA OCHOBE yuéTa HHTEPECOB M [103MLIUI BCEX YYaCTHHKOB;

5) KOOpAMHUPOBATH U MPUHUMATh PA3JIUUHBIE [TO3UIMU BO B3aUMOICHCTBHUM;

6) apryMeHTUpOBaTh CBOIO MO3ULIUIO U KOOPAUHUPOBATH €€ C MO3ULIUIMU [IApTHEPOB B
COTPYAHUYECTBE MPHU BbIpabOTKe 00IIEro penieHns B COBMECTHOM AesSTeIbHOCTH.

IIpeomemnoie:

yuawuecs Hayyamcsi:

1) paboraTh ¢ reoOMeTpUYECKIM TEKCTOM (CTPYKTYpUPOBaHKE, N3BJIeUEHUE HEOOXOAUMOMH
MH(pOpMALUK ), TOUHO ¥ FPAMOTHO BbIPa)KaTh CBOM MBIC/IXA B YCTHOM U MUCbMEHHOH peun,
IPUMEHSASA MaTEMAaTUYECKYO TEPMHUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh Pa3au4HbIe
A3BIKM MaTeMAaTHKHU (CIIOBECHBINH, CUMBOJIMYECKUM, FpapuiecKuii), 000CHOBLIBATE
CYIKJIeHUs!, IPOBOUTE KiIacCU(UKaLIUIO;

2) BnazeTh 6a30BbIM MOHATHMHBIM allapaToM : KMETh IPeACTaBlIeHHe 0 Yucie, Apodu, 00
OCHOBHBIX N€OMETPUYECKUX 00beKTaX (ToUKa, IpsiMasi, JJOMaHas, yrojl, MHOTOyTOJIbHHUK,
KpyI', OKPY/KHOCTb);

3)u3mepsTh JUIMHBI OTPE3KOB, BEJIMUKUHBI YIJIOB;

4) BiajeTh HaBbIKAMM YCTHBIX, MTUCbMEHHbBIX, UHCTPYMEHTAJIbHbIX BbIYUCIIEHUH,



5) MOJIB30BAThCsI H3YUEHHBIMHI TEOMETPHYECKUMU Gopmynamu;

6) T0JTb30BATHCS IPEAMETHBIM YKa3aTeNeM SHIMKIONE M 1 CIIPaBOYHHUKOB JJIsI
HaXO0X/IeHUsl HH(POpMaLIUH;

yuawuecs nouyHam 603MONCHOCMb HAYYUMBCSL:

1) BEITIOHSTE apuMeTHIeCKHe IPe06pPa30BaHHs BHIPaKeHHUH, IIPUMEHSTD UX IS
PELICHMs reOMETPUYECKUX 3a/1a4 U 38/1a4, BO3HUKAIOIIMX B CMEKHBIX YUeOHBIX
npeaMeTax;

2) IPUMEHSITh U3yUeHHbIE IOHSTHS, Pe3YIbTATHl 1 METO/IbI MpY PEIICHUH 3aa9 U3
PasJIMIHBIX pasaeioB Kypca, B TOM YHCIIE 33/1a4, HE CBOASAIIMXCS K HEMOCPEICTBEHHOMY
IPUMEHEHHIO U3BECTHBIX aJIFOPUTMOB;

3) caMOCTOSITENbHO IeHCTBOBATD B CUTYaLMH HEOTIPEICIEHHOCTH [IPH peleHun
aKTYaJbHbIX [JI HUX TTPOOJIEM, & TaKkXKe CaMOCTOSITENIBHO HHTEPIIPETHPOBATE PE3yIIbTATHI
peIIeH s 3a/1a4 C y4eTOM OTpaHHUYEHHH, CBSA3aHHBIX C peaibHBIMH CBOMCTBAMHU
paccMaTpuBaeMbIX MMPOLIECCOB U SABJIEHHIA;

4) OCHOBHBIM CrIOCOOAM IIPEACTABIEHHS ¥ AHANM3A CTATHCTHYECKUX IAHHbIX, pelarth
3a/1a4M ¢ MOMOLIBIO Mepebopa BO3MOXKHBIX BAPHAHTOB.

yepTexax;

5. Onepuposath Ha 6a30BOM ypOBHE IIOHATHAME CTEPEOMETPHU:

IpHU3Ma, NapauieNenuIel, TMpaMUaa, TeTPasdp;

6. IMeTh mpeficTaBIeHHs 06 aKCHOMax CTEPEOMETPUH U CIICACTBHAX U3

HUX U YMETb [IPUMEHSTh UX MPH PELICHUH 3a/a4;

7. VIMeTb Npe/IcTaBCHUE O CKPeLMBAIOLIMXCS MIPSAMBIX B IIPOCTPAHCTBE

Y yMETh HaXOJUTh YI0Jl U PACCTOSHUE MEKIY HUMH;

8. IlpumensaTh TeopeMsl 0 napaiebHOCTH NPSIMBIX M TIIOCKOCTEH B
NPOCTPAHCTBE [PU PELICHUH 3a1a4;

9. YMeTb IPUMEHSTE MapasieIbHOe MPOEKTHPOBAHME IS H306paKeHHUsI

¢uryp;

10. YmeTh npuMeHsTh MepreHnKyISPHOCTH IIPSMOMN U TIIIOCKOCTH MpHU

peLIeHUH 3a/ja4;

I'1. OnepupoBaTh Ha 6a30BOM YPOBHE TIOHSATHIMH OPTOTOHATBLHOE
MPOCKTUPOBAHKE, HAKJIOHHbBIE M UX IIPOEKIIMH, YMETh IIPUMEHSITh TEOPEMY O TPEX
NEPINEeHUKYsIpaxX Mpu pelleHny 3a1au;

12. Onepuposath Ha 6a30BOM ypOBHE MOHITHIMU PACCTOSIHUE MEWKIY

(urypamu B mpocTpaHCTBe, OOIIMIT EPIEHIUKYIAP ABYX CKPEIIHBAIOIIIXCS
MPAMBIX; YIOJI M@YKy IPSMOM M INIOCKOCTBIO U YMETh IPUMEHSITH €ro MpH
peLIeHUH 3a1a4; ABYIPaHHbIN YIOJl, YIOJd MeXY MI0CKOCTIMH,
NICPIICHIMKYIAPHBIC MJTOCKOCTH; NIPU3Ma, NMapauIeIeTHIIe; MPSIMOYTOIbHBIN
napajulesieluIie/1; MupamMu/ia, BUibl HUPaMUJL, 3JI€MEHThI IPABIIBHOMN TUPaMU/IbI
¥ YMETb IIPUMEHSATh UX MPU PELICHUH 3a/1a4;

13. MmeTs npescTaBneHue o Teopeme Diiiepa, NpaBUIIbHBIX

MHOTIOIpaHHHUKaXx;

14. OnepupoBaTh Ha 6a30BOM YpOBHE MOHSTHEM ILJIOIIAM MOBEPXHOCTEH
MHOTOTPaHHUKOB ¥ YMETh IPUMEHSTh €ro MpH PelleHU: 3a1a4;

15. [IprMeHATh OCHOBHbIE METO/IbI PEIICHUs] MATeMAaTHIeCKUX 3a/1ad.

YYEBHO-METOAUYECKOE OBECIIEYEHUE



1.OT'OC Tlporpammsbl  o6meoGpasoBatesbbix yupexkaenuii. I'eomerpus.]10-11kmacchr.
Cocrasurens: T.A. Bypmucrposa - M. TIpocserenue, 2020r.

2.0T'OC Atanacsn JI.C. u ap. Teomerpus, 10-11: VueGuuk mis ob11eo6pa3oBaTebHbIX
yapexaenuit -M.: [Ipoceemenne.2018r

3. fposerko B.A. INoypounbie paspaborku no reomerpun 10 ki.- M.,BAKO , 2019,

4.b.I'. 3uB, B.M. Meiinep, A.Il. Baxauckuii. 3ajauu 1o reomeTpuu st 7 — 11 kiaccoB. —
M.: Ilpocsemenue, 2018.

5.Kosanesa I'.M, Masyposa H.U. reomerpmst. 10-11 kacchl: TecTs! s TEKYLIEro u
obobmmaromero kKouTpoJist. — Bonrorpan: Yuurens, 2019,

6. B.I. 3uB. Jlugaktuueckue MaTepHalbl 10 reomerpud aua 10 knacca. — M.
IIpocsemenue, 2019.

7.3uB. b.I'., Meiinep B.M., Baxauckuii A.I". 3ajauu o reomeTpud i 7-11 knaccos. M.,
2019r;

8.Kykapuesa I'.J1. C6opHuk 3a1a4 1o reoMeTpuu B pucyHkax u tecrax, 10-11 kiacc.
M.2018r;

9.3BaBu4 JL.U. KoHTposibHbIe 1 1poBepouHbie paGoTsl 1o reomerpun 10-11 kiace. M.,
2018;

10.A.JI.CemenoB . Marematuka EI'D — 2020 . 300 3agau.B1-B14;

11.Maremaruka. ExenenensHoe npuioxenue k razere «llepBoe ceHTAOPs;

12 Maremaruka B mkone. ExemecsuHbli Hay4HO-METOMYECKHIT JKypHAIL.

13.Aranacsan J1.C., Byry3os B.®. U3yyenue reomerpun B 10-11 xiaccax. M., 2019r.;

14 Ounuknonenus s gerei. T. 11, Matematuka, M., 2018.
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IHosicHuTenbHAS 3aNIHCKA

HaHnas pabouas mporpamMma Mo reoMeTPUH COCTABJIEHA B COOTBETCTBUH C
TpeGoBaHMAMH  (peslepabHOr0 KOMIOHEHTa I ocyapeTBeHHOro o0pa3oBaTesibHOro
CTaHiaapra cpepHero obiero obpasosanus, Ilporpammsl  06IIe06pa3oBaTeIbHBIX
ydpexaeHur 1o reomerpus ans 10-11xnaccos, cocrasurens: T.A. Bypmucrposa - M.
[Ipocgemenue, 2009r.

Ha npenonasanne reomerpuu B 11 kmacce orsegeno: 1 u 2 YeTBEpPTH — 2 yaca B
HeJIeNo, 3 U 4 ueTBepTH — | yac B Hezeo, Bcero 51 uac.

Peanusaiis paGoteii IporpamMMbl OCYIIECTBIISETCS ¢ HCMOJb30BaHHEM YueOHHKa
-JI. C. Aranacsn, B.®. Byrysos, C.5. Kagomuesa u ap. I'eomerpust 10-11 knaccsL.
YueOnuk mis 061meobpazoBaTesbHbIX yupeskaenuit. -M.: [Tpocseuienne.2007r

O6mas xapakTepucruka yueGHOro npeamera

Ilpu u3yvennn Kypca MaTeMaTHKH Ha 6a30BOM ypOBHE MPOJOIIKACTCS H TOTydaeT
pasBuTHe  colaepxkarenbHas  JuHUS:  «leomempuan. B pavkax  ykasaHHOM
COACPIKATEJIbHOM JIMHUM PELLaloTCsl Cle/YIOIIne 3a/Aa4u:

M3y4EHHUE CBOMCTB MPOCTPAHCTBEHHBIX Tel, (OPMHUPOBAHHUE YMEHHS IPUMEHSTEH
MOJIyYeHHBIE 3HAHUS JUIS PEelleHUs TPaKTHYECKUX 3a/1ad.

B pesynbrate npoxo)kaeHHs MIPOrpaMMHOI0 Marepuana OOyJaroIIHiCcs HMeeT
npeacTaBJIeHue 0:
l).MaremMaTrKe Kak yHMBEPCAIbHOM $3bIKe HAYKH, CPEICTBE MOJEIUPOBAHMS SBICHHUIL
M TIPOIIECCOB, 00 UAEAX M METO/1ax MaTeMaTHKH;
2).3HaueHUH INPAKTUKM W BOMPOCOB, BO3HMKAIOIIMX B CAMOM MaTeMaTuke Juls
(pOpMHpPOBAHUS U PA3BUTHSI MATEMATUYECKON HAYKH;
3).yHUBEPCAJILHOM XapakTepe 3aKOHOB JIOTHKM MaTeMaTHYeCKHX PacCyXkKIeHHH, ux
MPUMEHUMOCTH BO BCeX 00JIaCTAX YeIOBEUeCKOM e TeIbHOCTH;
3HAeT (IpeAMEeTHO-HH(OPMAIIMOHHAS COCTABIISIONIAN pe3yiIbraTa 00pa3oBaHusl):
KakuM 00pa3oM reoMeTpusi BO3HHKIIA U3 NMPAKTHUECKUX 3a7a4 3eMJIEMEPHS, NPUMEpEI
reoMeTPUYECKUX O0BEKTOB U YTBEPIKACHUN O HUX, BAKHBIX IS [IPAKTHKH;
yMeeT (1esTeJbHOCTHO-KOMMYHHUKATHBHAS COCTABIISIONIAS pe3yJbraTa 00pa3oBaHus):
OB/IaJIeBaTh MaTeMaTHYECKMMH 3HAHUSIMH W YMEHMSIMH, HEOOXOAUMBIMH B
MIOBCEIHEBHON JKU3HH, [UIS U3YYE€HUs IIKOJIbHBIX €CTeCTBEHHOHAYYHbIX JAMCILUILUIMH HA
0a3oBOM ypoBHe, Ul IIOMy4YeHHs 00pa3oBaHUsi B 00NacTsx, He TpeOyIoIHX
yriyOneHHOM MaTeMaTHIeCKO# MoAroOTOBKH;

Iean

M3y4yenne matemMaTHKU B cTaplleil 1ikoie Ha 0a30BOM ypOBHE HAIpaBiIeHO Ha

JIOCTHIKEHHE CIICAYIOLIMX LeJIeH:

¢ (QopmMHpOBaHHEe MNpeJCTABJEHHH O MaTeMaTHKe KaK YHHUBEPCAILHOM SI3bIKE
HAyKH, CPEICTBE MOJEJIMPOBAaHHUs SBJIEHUM M IpoLlecCOB, 00 UIEsIX U MeTojaax
MaTeMaTUKU;

® pasBHTHE JIOTMYECKOTO  MBILUICHUS, I[POCTPAHCTBEHHOIO  BOOOpa)KeHus,
ANTOPUTMUYECKON KyJbTYPbl, KPUTUYHOCTH MBILUIEHUS HA YpPOBHE, HEOOXOAUMOM
JUts 00y4eHHUsl B BBICIIEH LIKOJIE 110 COOTBETCTBYIOLIECH CICIUMaIbHOCTH, B OyAyLIei
poecCHOHANTBHON AesTEIbHOCTH;



® OBJaJeHHEe MAaTEeMATHYECKHMH 3HAHUSIMH H YMEHUSIMH, HEOOXOJAMMBIMHU B
[1OBCEAHEBHOM KU3HM, JUI U3YUEHHs LIKOJBHBIX €CTeCTBEHHOHAYYHBIX AUCIUIIINH
Ha 0a30BOM ypoBHE, /i NOJy4YeHus oOpas3oBaHHs B 00JacTsx, He Tpebyrommx
yrityONeHHOM MaTeMaTHYeCKOM MOArOTOBKH;

® BOCNHTAaHHE CPEACTBAMHM MAaTEMAaTUKM KyJbTYPbl JIMYHOCTH: OTHOLUEHHS K
MaTeMaTHKe KaK 4acTh oOlIeves0BeYeckoi KyJIbTypbl: 3HAKOMCTBO C HCTOpHENt
pasBUTHs  MaTeMaTHKH, DBOJIIOLMEH MaTeMaTUYeCKUuX WAeH, MOHHMaHHs
3HAYMMOCTH MaTeMaTHKH Uil 0O1IECTBEHHOTO IIporpecca.

OO61e yyeOHbIe yMeHHsI, HABBIKH H CIHOCO0bI AeSITeJIbHOCTH

B Xxome ocBoeHMs cojaepiKaHUSI TIEOMETPUYECKOTO 0Opa3oBaHMs —Yydalluecs
OBJIaZIEBAIOT  PAa3HOOOpA3HBIMM  CIIOCOOAMH  JESATEIBHOCTH, TMPHOOPETAIOT U
COBEPLIEHCTBYIOT OIIBIT:

-IIOCTPOCHMS. W HCCIACJOBAaHUA MaTeMaTHYeCKUMX MOJeNed s ONUCaHus W
peleHus NpUKIaaHbIX 3a/1a4, 3a/1a4 U3 CMEXKHBIX JIUCLIMTIIHH;

-BBIMOJIHEHHUS U CAMOCTOATEIBHOIO COCTaBICHUS AITOPUTMUYECKUX MTPeANACaHHU
¥ UHCTPYKLKH HA MaTeMaTHYeCKOM MaTepHalle;

- BBIIIOJIHEHUS PACYETOB MPAKTUYECKOr0 XapaKTepa;

-MCIIOJIL30BAHMSI MaTeMaTHUYeCKuX (OpMyJT M CaMOCTOSTENBHOIO COCTaBIICHHS
(GopMys1 Ha ocHOBE 000OIEHHS YaCTHBIX CIIYYaeB U IKCIIEPUMEHTA;

-CaMOCTOSITEIbHOM palOThl ¢ HUCTOUHMKAMKU HH)OpMaLuu, o0000UIeHUsT WU
CHCTEMAaTH3alMH [TOJYUYEHHON UH(POPMALIUU, UHTETPUPOBAHHUS €€ B JIMUHBIH OIIBIT;

-IIPOBEJICHUs JOKA3aTeIbHbIX PAaCCyKICHHH, JOrn4ecKoro 000CHOBaHUS BBIBOJIOB,
pasiinyeHys J0Ka3aHHBIX W HeJO0Ka3aHHBIX YTBEpPXKACHHH, apryMeHTHPOBAaHHBIX H
SMOLMOHAIBHO YOEIUTEIbHBIX CYKICHUH;

-CaMOCTOSITEJIbHOM M KOJUIEKTMBHOW  JIEATEJIbHOCTH,  BKJIOYEHHUS  CBOMX
pe3yJIbTaTOB B Pe3yJbTaThl pabOThl IPYMIIbl, COOTHECEHHE CBOEr0 MHEHHsI ¢ MHEHUEM
JPYTUX yYaCTHUKOB y4eOHOr0 KOJJIEKTHBA U MHEHHUEM aBTOPUTETHBIX UCTOYHHUKOB.
Dopmbl OpaHU3IAUULU YVHEOHO020 RPOUECCCA:

UHIAUBUAYaAJIbHBIC, 'PYIIIOBBIC, HHAUBUIAYaIbHO-IPYIITIOBBIC,
(i)pOHTaHBHBIe, KJIaCCHLIC U BHEKJIACCHBIC.
Dopmol KOHMPOJIA:
CamocTosiTenbHast pa60Ta, KOHTPOJIbHAasI pa60Ta, TECT, MaTeMaTH4YeCKUH AUKTaHT

YYEBHO - TEMATHYECKHUI IJIAH

No Konunuectso | KoHTponbsHbIe
Paspnen
n/n 4acoB paboThI
1 | BekTopsl B [IpOCTPAHCTBE 6 -
2 | MeToj KoOpAMHAT B MIPOCTPAHCTBE 11 1
3 | Hunusap, KOHyC, wap 13 1
4 | O0bembl Te 15 1
Wrorosoe nosropenue kypca reomerpun 10-11
S | KmaccoB 6 -
Bceero 51 3




OCHOBHOE COJIEP)KAHUE
1. BexTopsl B npocTpancrse

[lonstue BexkTopa B mpoctpancTse. ClIOKEHHE U BLIYUTAHUE BEKTOPOB. ¥ MHOJKEHHE
BEKTOpa Ha 4ucy10. KomnianapHasie BEKTOPEI.

Ocnosnast nesb: OGOGIUTE H3yUeHHBI MaTepHal B 6a30Boif mIKoe MaTepHa o
BEKTOpax Ha [NIOCKOCTH, 1aTh CHCTEMAaTHYeCKUE CBEICHHS O JEHCTBHIX ¢ BEKTOPAMH B
IPOCTPAHCTBE.

Merozbi: OCHOBHOE BHUMaHHE y/Ie/IS€TCs PELIEHHIO 3a/1a4, TaK KaK IPH 9TOM
y4auiecs o01aJal0T BEKTOPHEIM METOIOM.

5.1. IonsTne BeKTOpa B MPOCTpAHCTBE
[Touarue BexTopa. PaBeHCTBO BEKTOPOB.
3uatb: Onpenenenne Bekropa. [TousTue paBHbIX BekTopoB. OG03HAUEHHMS.

Ymern: PaboraTh ¢ yeprexkom u yutath ero. O603HAUATH U YUTATH 06O3HAUCHMS.
OnpezensiTb paBHBIC BEKTOPA.

5.2.CrnoxxeHue ¥ BEIMUTAHUE BEKTOPOB. YMHOXKEHME BEKTOPA HA YUCIIO

Croxenue u BolYMTaHHE BEKTOPOB. CyMMa HECKOJIBKHMX BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha YHCJIO.

3uartb: [IpaBuio TpeyroabHUKa U NapauieiorpaMMa CI0)KeH s BEKTOPOB B
MPOCTPAHCTBE. 3aKOHBI CJIOKEHHs! BEKTOPOB. JIBa criocoba pasHOCTH JBYX BEKTOPOB.
[TpaBuIto cl07KeHUs HECKOJIBKMX BEKTOPOB B IPOCTPAHCTBE . [IpaBuio yMHOKEHHUs
BEKTOPOB Ha YHUCJIO U ero CBOWCTBA.

¥Ymerb: [Tosb30BaThCs IPABUIIOM TPEYTONBHUKA U [apaliesiorpaMMa Ipu
HaXOKAEHUH CYMMBI IBYX BEKTOPOB. HaxoauTh CyMMy HECKOIBKHX BEKTOPOB.
Haxoautb pasHocTh BeKTOpOB ABYMs criocobamu. HaxoiuTh BEKTOPHBIE CyMMBI He
npuderas K puCyHKaM. ¥ MHOXKaTh BEKTOpA Ha YKUCJI0. BEIMOMHITE AeHCTBUS HaAL
BEKTOPaMHU.

5.3 KommiianapHble BEKTOpPBI.

3HaTb: ONpejie/ieHHe KOMIIJIaHAPHBIX BeKTOPOB. [Ipu3Haku KOMILUIAHAPHOCTH TpeX
BEKTOPOB M [IPABUJIO Mapaljie/ienuea, CIOKeHHs TpeX HeKOMITJIAHAPHBIX BEKTOPOB.
Teopemy o pasjioxkeHun BEeKTOpa 110 TpeM HEKOMILTAHAPHBIM BEKTOPAM.

¥Ymern: PaziouTs BeKTOp 110 TpeM HEKOMILIAHAPHBIM BekTopam. Mcrons308arh
PaBUJIO MapajuieienuIeia npy CJI0KEHUH TPeX HEKOMIIIAaHAPHBIX BEKTOPOB.
rorosoe nmoBropeHue Kypca reoMeTpuu

Akcrombl crepeomeTprn. ITapasienbHocTs npsiMbIX U TUTockocTedt . Teopema o Tpex
HEePIEeHAMKYJ/ISpAx, YroJl MeXIy MpsSMOH U MI0CKOCThIO0. BeKTOphI B MpocTpaHCTBE U
UX NPUMEHEHNE K pelleHuIo 3a1a4. Mtorosas koHnTponsHas pabora. 3aKiIounTe IbHBIH
ypok-0ecena o kypcy 10 ki

3uare: Teopernueckuii matepuai kypea 10knacca. OCHOBHBIE TeOpeTHUYECKHE (AKTHI.
Haubosee pacrpocTpaHeHHbIe IPUEMbI PELIeHus 3a/1ad.

Ymers: [IpakTueckn npuMeHsTh TeopeTHueckuil matepuai . CoBepIIEHCTBOBATE
YMEHHS ¥ HABBIKH PEIICHHS 3a1a4.



2. MeToa KOOpAHHAT B NPOCTPAHCTBE
[IpsmoyrosbHas cucreMa KOOPAMHAT B MPOCTPAHCTBE. PaccTosiHue MexIy TOUYKaMu B
npocrpaHcTBe. Bekropel B mpocrpancTBe. JliMHa BekTopa. PaBeHCTBO BEKTOpOB.
Crnoxenue BeKTOPOB. YMHOXKeHHE BeKTopa Ha 4Hcino. KoopawHaTel BekToOpa.
CkansipHOe Npou3BeeHIE BEKTOPOB.
Ilenn: BBejeHME MOHATHE MNPSMOYTOJIBHOM CHCTEMBl KOOPIAMHAT B TMPOCTPAHCTBE;
3HaKOMCTBO C KOOPJIAMHATHO-BEKTOPHBIM METOJIOM pPELIeHUs 3a/1au.
CdopmupoBarh y ydaluxcs yMeHHs IPUMEHSTh KOOPAMHATHBIM U BEKTOPHBIA METO/IbI
K PELIEHHIO 3aJla4 Ha HaXOXKJIEeHHWE IUJIMH OTPEe3KOB M YIVIOB MEXAY MPSIMBIMH H
BEKTOpaMH B NPOCTpaHCTBe. B Xoje M3ydeHHs: TeMbl LeIeco00pa3sHO HMCIOIb30BaTh
AQHAJIOTHIO MEXJly pacCMaTpUBAaeMbIMH I[OHSTHUSMH Ha IUIOCKOCTH W B IIPOCTPAHCTBE.
ITO MOMOKET ydaluumes Oosiee riiyOOKO MU OCO3HAHHO YCBOUTBH M3y4daeMblil MaTepHall,
YACHUTH COJIEP’KaHKEe U MECTO BEKTOPHOTO U KOOPAMHATHOIO METOJ0B B Kypce reomer-
pHH.
O600mUT ¥ CUCTEMATU3UPOBATh IMPEACTABICHUS YydallUuXcsi O JeKapTOBbIX
KOOpAMHATaX M BEKTOpaxX, I103HAKOMUTHL C TOJSIPHBIMM M C(EpUUYECKUMHU
KOOpAUHATAMH.
M3ydeHne KOOpAMHAT U BEKTOPOB B IPOCTPAHCTBE, C OJHOM CTOPOHBI, BO MHOI'OM
MOBTOPSIET U3yUYE€HHUE COOTBETCTBYIOLIUX TeM TUIAHUMETPHUH, a ¢ APYroH CTOPOHBI, JaeT
asireOpanvyecKuii MeTO/l PeIleHus] CTEPEOMETPUYECKUX 3a/1au.

3. Huauuap, Kouye, mwap
OcHoBHBIE 371eMeHTHI ceps! U mapa. B3anmuoe pacronoxkenue cdepbl U IIIOCKOCTH.
MHOrorpaHHUKH, BIUCaHHBIE B cepy. MHOrOorpaHHUKH, OIMCAHHbIE OKOJIO C(EpHI.
[unuuap u koHyc. DUrypsl BpalleHusl.
Ileab: BeIpabOTKa y y4aIMXCsl CUCTEMATHYECKUX CBEACHHMH 00 OCHOBHBIX BHIAX Tell
BPALEHHU.
JlaTh  y4ammmcsi CHUCTeMaTH4eCKHe CBeleHHMs 00 OCHOBHBIX BMJIAX TeJl BpallleHHS.
Usyuyenne Kpyriabix Ten (LMIMHApA, KOHyca, [Iapa) 3aBepllaeT H3y4yeHHEe CHCTEMEI
OCHOBHBIX IIPOCTPAHCTBEHHBIX TIeOMETpHYecKHX Tel. B  Xoxe 3HakomcTBa C
TEOPETHYECKUM MaTepUaloM TeMbl 3HAYUTEIbHO Pa3sBUBAIOTCS IPOCTPAHCTBEHHBIC
MpeACTaBIeHUs] yJalllUXcsl: KPYyIUble Tejla paccMaTpuBaTh HA MPHUMEPEe KOHKPETHBIX
reOMETPUYECKHUX TeJl, U3y4aTh B3aMMHOE pPacloJIOXKEHHE KPYIJIBbIX Tel M IUIOCKOCTeN
(kacaTelbHBIE M CEKYILIMe IJIOCKOCTH), O3HAKOMUTL C IIOHATHSAMH OIMCAHHBIX U
BIIMCAHHBIX MPU3M U nupamuz. Pemars O0/blIoe KOJIMYECTBO 3aja4, YTO 03BOJISET
[POIOJDKUTE paboTy M0 (HOPMHPOBAHHIO JTOTHYECKUX M IPA(QUIECKAX yMEHHH.
ChopmupoBarh MpeACTABICHHs y4alllMXCsd O KPYyIJbIX TeaX, U3Y4HUTh ClIydanm HX
B3aUMHOTO PACIIOIOKEHNUS, HAYYHTh H300paXkaTh BIIMCAHHBIE U ONMCAHHBIC (QUTYPBbI.
B nanHO#l Teme 0000MIAIOTCS CBEAEHHS U3 IUITAHUMETPUH 00 OKPYXKHOCTH M Kpyre, O
B3aUMHOM pPACIIOJOKEHUH MPsAMONH M OKPYKHOCTH, O BIHCAHHBIX M ONHMCAHHBIX
OKPYKHOCTSIX. 3/I€Ch ydall[ecsi 3HAKOMSITCS ¢ OCHOBHBIMH (DUIypamu BpalleHus,
BBICHSIIOT MX CBOMCTBa, ydarcst WX H300paxkaTh M peliarth 3aja4¥ Ha QUrypsl
Bpamienus. DopmupoBaHuio Oosee MIyOOKHMX MPEICTABICHUN YHaALIUXCH MOTYT
CJTY’KUTD 3a/1a9d HA KOMOMHAIIMA MHOTOTPAHHUKOB U (DUIyp BpalLleHHSI.

4, O0bemMbI TEJ



[Tonsitue obbvema wu  ero caoifcrBa. OOBeM UMIMHAPA, NPSIMOYTONBHOTO
napannenenunena u npusmel. [punuwun Kasansepu. O6bem nupamuasl. O6bem KoHyca
W yceueHHoro  konyca. OObem mapa M ero uacreid. [Liomans MOBEPXHOCTH
MHOrOTpaHHMKa, HUUJIMHAPA, KOHYCa, YCEYEHHOro KoHyca. [Liommans MoBepxXHOCTH
1apa ¥ ero yacrtei.

Hesp: cucTeMaTH3alMs U3YYeHHs MHOTOIPAHHUKOB W TeJl BPAIEHHs B XO/E PelieHH s
3a71a4 Ha BBIYMCIICHNE HX 00BEMOB.

IIpomomkuts crcTemaTHyeckoe H3ydeHHe MHOTOTPAHHUKOB M Tes BPALIEHHS B XOJE
pelIeHus 3a/1a4 Ha BEIYUCICHHE HX 00'bEMOB.

[Tonsitne o6bema BBOAMTH MO AQHAJIOTMKM C MOHSTHEM IUIOMAAM TIOCKOH (QHUIypsI H
(GopmynupoBarh OCHOBHBIE CBOHCTBA 00HEMOB.

CyluecTBOBaHHE U €IMHCTBEHHOCTH 00beMa Tela B LIKOIBHOM Kypce MaTeMaTHKH
MPUXOJUTCS MPUHUMATH 0€3 10Ka3aTebCTBa,

TaKk Kak BONMpoc 00 o0bemax NpPUHAVIEKHT, 110 CYILIECTBY, K TPYAHLIM paszienam
BbICIICH MaTeMaTHKU. [109TOMy Hy KHBIE pe3ynbTaThl yCTAHABIUBATH, PYKOBOJICTBYSChH
Oosblle  HAMIAAHBIME  COOOpaKeHUMH. Y4YeOHBIH MaTepuan TIaBl B OCHOBHOM
JIOJKEH YCBOUTBCS B IPOLIECCe pellieH s 3a/1a4.

ChopmupoBaTh  NpEACTABIEHUS] YYAIIUXCS O [OHATHAX 00BeMa M IUIOLIA/N
TIOBEPXHOCTH, BBIBECTH (DOPMYJIbl OOBEMOB M IUIOLIAJACH MOBEPXHOCTENH OCHOBHBIX
MPOCTPAHCTBEHHBIX (UIYp, HAaydWTh pellaTh 3aJa4yd Ha HaXOXJIeHHe OOBEMOB U
IJI0ILIA/IeH TTIOBEPXHOCTEH.

M3yyenue o0beMOB 0000LIaeT M CHCTEMATH3MPYET MaTepuasi IJIaHUMETPHH O
mowamsx miockux ¢uryp. Ilpu BbiBoge Gopmysn 06BEMOB HCIONL3YETCS MPUHIMI
Kapanbepu. DT0 1M03BOJIAET YUCTO MEOMETPHUUECKHUMH METOJAMHU, 6€3 HCIIOIb30BaAHHS
MHTerpana Ui Mpeae/ibHOro nepexo/ia, HalTH 00beMbl OCHOBHBIX MPOCTPAHCTBEHHBIX
(uryp, BkIro4ast 00BbeM IIapa i ero 4acTew.

[IpakTyeckas HarpaBlIeHHOCTb 3TOM TEMBI OIpeeseTcsi GOBLIMM KOJHMYECTBOM
pasHo0Opa3HbIX 33/1a4 HA BhIYMCIIeHHe 00BEMOB U IIOLIAel TOBEPXHOCTEH.

5. Urorosoe noBropenne kypca reomerpun 10 - 11 kiaccon

[lesib: moBTOpEeHME U cucTeMaTu3alus Marepuana 11 kiacca.

[Tosropute ¥ 0GOOIIMTE 3HAHUSI W yMEHHs, yYallMXCs uYepe3 pelleHHe 3aaad Mo
CIICYIOIIMM TeMaM: METOJ| KOOpJAMHAT B MPOCTPAHCTBE, MHOIOIPaHHHUKH; Tella
BpalleHUsl; 00bEMBI MHOTOTPAHHHUKOB U TeJT BPALLICHHSI

TPEBOBAHMS K YPOBHIO ITOAIOTOBKHU BBIITYCKHHUKOB

B pesyJibTaTre H3YUYEeHHSI TeOMEeTPHH HA 0a30BOM YPOBHE YHCHHK JOJIZKEH

3HATHL/IIOHHUMATh

. 3HaYeHHEe MaTeMaTHYeCKOW HAyKU /I pelleHus 3aad, BOZHUKAIOIIUX B TEOPHH U
MpaKTUKe, IIHPOTY W B TO JK€ BpeMs OrPaHUYEHHOCTh [IPHUMEHEHUS
MaTeMaTHYECKUX METOJIOB K aHaJIM3y W MCCIIEJI0BAHUIO NPOLECCOB U SIBICHHUH B
IpUpo/Jie U OOLIECTBE;

. 3HAYEHHE MPAKTUKU M BOIPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHKE JUIs
(pOpMHUPOBAaHUS U Pa3sBUTUs MaTeMaTHYECKOH HAYKU; UCTOPUIO Pa3BUTHS TIOHSITHS
YuCIa, CO3JaHMs MaTeMAaTHYeCKOro aHajlu3a, BO3HMKHOBEHUS U Pa3sBUTHI
reOMETPHH;



YHUBEPCATbHBIH XapaKTep 3aKOHOB JIOTMKH MaTeMaTHUYECKHX pACCY’KACHMH, MX
MPUMEHUMOCTB BO BCEX 00/1ACTAX YETOBEUYECKON A€ TeIbHOCTH;

yMeThb

pacliosHaBaTh Ha 4epTeKax U MOJCIAX NPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTE
TpeXMepHbIe O0BEKTHI C UX OIUCAHUSIMHE, H300PaKeHUIMU,

ONHCLIBATE B3aUMHOE DPACIONIOKEHHE MPAMBIX M IIOCKOCTEH B IPOCTpaHCTBe,
apryMeHTUPOBATE CBOM CYKIEHHs 00 3TOM PacIooKeHHH;

aHAJIM3MPOBaTh B MPOCTEHIIMX CIIydasX B3aUMHOE pPAaCIONoKeHHe OOBeKTOB B
[IPOCTPAHCTBE;

H300pakaTh OCHOBHBIE MHOTOIPAHHMKHU M KPYIJIble TeJIa; BBINIONHATE YePTEeKHU TI0
YCIIOBUSIM 3ajad;

CTPOHUTH NMPOCTEHIIME CeueHust KyOa, IPU3MBbI, TUPAMUIBL;

peliaTh IUIAHUMETPUYECKHEe M TPOCTEHIINEe CTEepeOMEeTPHUYECKHE 3aJaud Ha
HaXOK/ICHHE T€OMETPUUCCKHUX BEJTMYHMH (UTHH, YIJIOB, IIOLIaAeH, 00BEeMOB);
MCTIONB30BATL IIPM  PELICHHH CTEPEOMETPUYECKHUX 3aJay IJIaHUMEeTpUYecKHe
(aKThl 1 METO/IBI;

TIPOBOJINTH JI0KA3aTeJIbHbIE PACCyKACHUS B XO/Ie pellieH sl 3a/1a4;

HMCIIOJIE30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUS B NIPAKTHYECKOH AeSTeNbHOCTH
Y TIOBCEIHEBHOM KU3HH IS

ucese10BaHus (MOJEIMPOBAHHS) HECIIOKHBIX PAKTUYECKUX CUTYal[Hil HA OCHOBE
U3YyYEHHBIX (OPMYJI U CBOUCTB (uryp;

BBIYHCIICHHS 00BEMOB W IUIOIIA/IEHl MOBEPXHOCTEH INPOCTPAHCTBEHHBIX TeJ MpH
PELICHNH MPAKTHYECKUX 3a/a4, HCIONb3Yysl NMPH HeOOXOIHMOCTH CIIPABOYHHMKH H
BBIYHUCIHUTENILHBIE YCTPOHCTRA.
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