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HosicnuTenbHaA 3aMHCKA

Pabowas mporpamMma mo reomerpum 1 9 Kiacca paspaboraHa Ha OCHOBe
aBTOpckol mporpamMmbl A, Mep3nsak H Jp., COOTBETCIBYIOIMX (eaeparsHOMY
KOMITOHEHTY [OCYJApCTBEHHBIX 00pa30BaTeIbHbIX CTAHIAPTOB, YTBEPKIEHHBIX
npukazom Ne 273 MO PO or 29.12.2012 w ponyueHHBIX MUHHCTEPCTBOM
obpazoBanus U Hayku P® (Maremaruka: nporpammer 5-11 kmace/ A.I. Mepansx,
B.b. ITonouckuiit M.C. Sxup u np.-M. : Bearana-I'pad,2015-152¢.).

Ilo mporpamme 68 1acos (34 Henens) rno 2 yaca B Hememw. B nporpamme 6
KOHTPOJIBHBIX padoT.

B aBTropckyio mporpaMMy BHECEHBI H3MEHEHHS B CBA3M C TeM 4TO B 9 Knacce
34 Henmenw , a y aBTopa nporpamMMa Ha 35 Hejens. YOpaus! 2 yaca M3 OBTOpeHHS B
KOHIIe yueOHOT0 Toja.

OcHoBHbIE (OPMBI OpraHH3aLNM yYeOHBIX 3aHATHH - YpoK. OCHOBHEBIE BHIEI
OeSTENBHOCTH: rpynnosas paborta, pabota B @apax, NOCTAHOBKA Leleit,
CaMOTIpOBEpKa, caMoaHalu3, paboTa ¢ uHdoOpMaluei, 3IeMEHTbh NPOEeKTHOH W
HCCIIeIOBATENbCKOM A TeIbHOCTH.

INIAHHPYEMBIE OBPA3OBATEJIBHBIE PE3YJAbLTATHI

IlpeavieTHbie:
HAY4YHTCH:
+ [01b30BaTHCS A3BIKOM I'COMETPHH /IS OIUCAHHA [IPEAMCTOB OKPYKAIOIIIETO
MHpa;
« PacIO3HABATH TEOMETPHYECKHE QUIYPBI, PA3/iMuyaTh X B3aHMHOC
PaCHONOKEHHE;

» u300paxKaTh reOMETPHIECKHE QUTYPBI; BHITOJIHATE YEPTEKHU [0 YCIOBHIO
3a/1a4; OCYIIECTBIIATE Ipeodpazosanus Guryp;

* pacro3HaBaTh HA YePTEkKaxX, MOAC/IX U B OKpYXKatolleii 00CTaHOBKE OCHOBHEIE
IIPOCTPAHCTBEHHbIE TeNa, n300paxars uxX;

+ B IIPOCTEHINMX Cy4asX CTPOUTH CEUEHHUS M Pa3BEPTKHU HPOCTPAHCTBEHHBIX
Tell,

* [POBOJMTH ONEPAIHH HAl BEKTOPAMH, BBIYUCIATE [UIMHY U KOOPIHUHATHI
BEKTOPA, Yroll MEXIY BEKTOpPaMH;

« BBIYMCIATE 3HAYCHHSA TEOMETPHYECKUX BEIMYMH (AITHH, YTIOB, IUIOLAAeH,
006BeMOB), B TOM yHcHe: 1511 yritoB ot 0 1o 180° onpenensTs 3HaYEHNS
TPUTOHOMETPHYIECKUX (QYHKIHH 110 38 JaHHBIM 3HAYEHHAM YTIIOB;, HAXOAHTh
3HAYCHHA TPHIOHOMETPHIECKUX (QYHKILMH MO 3HAYEHHIO OJHOM U3 HHX,
HaXOAUThL CTOPOHEI, YIJIbl M IJIOLIAH TPEYTOILHUKOB, JIMHB] TOMHBIX, AYT
OKPYJKHOCTH, ILIOIIAIEH OCHOBHBIX F€OMETPHYECKHX QUTYp H Quryp,
COCTABIIEHHBIX W3 HUX;

« pelaTh FeOMETPHYCCKHE 33Ja4H, OITHPasCh Ha H3yUCHHbIe CBOHCTBa Guryp u
OTHOIIICHHH MEX/ly HUMH, OPUMEHSS JONOIHHTENLHbIE TIOCTPOEHHS,
anrebpand4eCKHil ¥ TPHTOHOMETPUUECKHUI annapar, HIeH CHMMETPHH,

e HOPOBOJUTE J0KA34TEIBHEBIE PACCYKIACHHUSA IIPH PELICHUM 38/1a4, UCIIONIb3Y S
H3BECTHBIE TEOPEMBI, O0OHAPYXKUBasA BOIMOKHOCTH AJ1 HX UCIOIB30BaHNU;






 pelllaTh HpocTeiliive NIaHNMETPHYECKHE 380a4H B IIPOCTPAaHCTRE,

Yuenux nonyuum eosmoxncnocmes nayuumeoca:

HCIOJIBI0BATH IPHOOPeTeHHBbIE 3HAHKS M YMEHHS B NPAKTHYecKoH
AEATETBHOCTH H MOBCEAHEBHOM JKUIHH I

+ OITHCAHHUA PeallbHBIX CUTYAIIMH Ha A3bIKE [EOMETPUH,

* PacyeToB, BKIIFOYAIOIUX MPOCTEHIIHE TPHTOHOMETPHYECKUE (JOPMYJIB;

 pelLIeHHs FeOMETPHYECKHX 33124 C UCIIOJIB30BAaHHEM TPUTOHOMETPUH

* PeUICHHUS lIPAKTHYECKUX 3a1a4, CBA3AHHBIX C HAXOXKAEHHEM [€OMETPHUYECKUX
BEJIHYHH (HCIIOJNb3YS IIPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUYECKHE
CpPeACTRa);

*» TOCTPOCHHH reOMETPUYECKHMMH HHCTPYMEHTaMHU (JIuHeHKa, YTOIbHUK, UMPKYITh,

TPAHCHOOPTHD).

Jluunocmuule pe3yabmanst

* BOCIIHTaHHE POCCHHCKOM IPaXTaHCKOH WAESHTHHHOCTH: TATPUOTH3MA,
yBaXkeHus K OTeUecTBY, OCO3HAHHE BKJIAJA OTEYECTBEHHBIX YUEHEIX B
pa3BUTHE MHPOBOH HAYKW;

¢ OTBETCTBEHHOE OTHOLIEHHE K YYEHHIO, TOTOBHOCTDL H CIIOCOOHOCTh
00yJaroIUXCs K CAMOPa3BHTHIO H CaMO0OPa30BaHHI0 HA OCHOBE MOTHBAIHH K
00YUEHUIO U TIO3HAHHIO;

* OCO3HaHHBIH BEIOOP U NOCTPOESHKE AaNbHERIeH HHIHBHAYATEHON TPAEKTOPHU
obpa3oBaHHs Ha 0a3¢ OPUEHTHPOBKH B MUpE NpodeccHit u
npoeCCUOHANBHBIX MPEINOYTEHHN ¢ YYETOM yCTOMIHBEIX [IO3HABATEBHBIX
HHTEPECOB, & TAaKXXe Ha OCHOBE (POPMUPOBAHNS YBAXKHTEIBHOIO OTHOIICHHS K
TPy, Pa3BUTHE OMNbITA YYACTHA B COLMAIIBHO 3HAYHMOM TPYIE;

+ YMEHHE KOHTPOJIMPOBATh NIPOLIECC U Pe3yNIbTaT yueOHOM U MaTeMaTHUeCKOH
JEATENBHOCTH;

+ KPUTHYHOCTH MBILIJICHKS, HHUIIMATHBA, HAXOJYHBOCTh, AKTHBHOCTD IIPH
peLleHNH reOMETPHYECKHX 3a/1ad.

Memanpedumemuvie pezyromamei.

¢ YMEHHE CaMOCTOSTENBHO OIpPENeNTh LEJIH CBOETO 00yUeHus, CTABUTh H
GopMyIupoBaTh 11 ceOs HOBBIE 3a1a4u B yuébe, pa3BHBATH MOTUBBI H
HHTEPECHI CBOEH N03HABATEIPHOM AeATENBHOCTH;

¢ YMEHHE COOTHOCHTb CBOH ASHCTBHUA C IIIAHHPYEMBIMH pe3yIbTaTaMHu,
OCYLIECTBATL KOHTPOIE CBOCH JACATCNBHOCTH B IIPONECCE JTOCTHXEHHS
pe3ynbTara, OnpeJenaTh CIIocoObl AeiiCTBUM B paMKax HpeaToMeHHbBIX
YCIOBHH H TpeGoBaHUil, KOPPEKTHPOBATH CBOM ASHCTBUA B COOTBETCTBHH C
U3MEHAIOLICACS CUTYalIHElH;

» YMEHHE ONPEIENAThE NOHATHS, CO3AaBaTh 0000IEHHS, YCTAHABIHBATE
aHaJIOIHMH, KIIaCCHQHLHPOBATH, CAMOCTOATENHHO BEIOUPATH OCHOBAHHA U
KPHUTEPHH /151 KIIACCHPUKAITIH,;

» YMEHHE YCTAHABIUBATh IPHYHHHO-CIEACTBEHHbIE CBA3H, [IPOBOIUTE
NOKa3aTebHOE PacCyKIeHHe (HHIYKTHBHOE, NeAYKTHBHOE H 1O aHAJIOTHH) K
JeNaTh BBIBOJBI,

e YMEHHE HINOCTPHPOBATh U3YUEeHHBIE MOHATUS H CBOMCTBA QHUTYD,
OIIPOBEPIaTh HEBEPHBIE YTBEPKICHH;







+ KOMIIETEHTHOCTb B O0JNACTH UCIIOAb30BAHKS HHPOPMALHOHHO-
KOMMYHHKaIHOHHBIX TEXHOOI'HIH;

» [IEPBOHAYANLHEIE MPEACTABICHUs 00 HAESX H O METOLAX FEOMETPHH KaK 00
YHUBEPCAITbHOM SI3bIKE HAYKH U TEXHHKH, O CPECTBE MOACTHPOBAHUS
ABJIIEHHH Y TIPOLIECCOB;

* YMEHHEe BHUICTh M€OMETPUYECKYIO 3a/1auy B KOHTEKCTe IPOOIEeMHON CHTYaLuu
B APYTHX JMCUMIUIMHAX, B OKPYKaIOUIeH KHU3HH;

» YMEHUe HaXOAWTh B PA3JIHYHEIX HCTOYHMKAX HHOOPMaUUIO, HeOOXOAUMYIO
JUTS PEIleHns] MaTEMATHYeCKUX Tpo0ieM, U IPCACTABIATE €& B TOHSATHOMN
¢dopMe, NPHHUMATE pELICHHE B YCIOBHAX HEMNOIHON MM M30BITOUHOHR, TOUHOIH
WU BEPOSATHOCTHOMH HH(POPMALHH;

* yYMEHHE MOHUMATh H MCIIONB30BATh MATEMATHYECKHE CPEICTBA HAITAIHOCTH
(4epTexu, TabaMIbI, CXeMBI U JIP.) Ul HILTIOCTPALIHH, HHTEPIPETAIHH,
apryMeHTAIlHH;

s YMEHHE BBIIBHIaTh I'MNOTE3b! IIPH PEIleHHY 3a4a4¥ U IIOHUMATh
HEOOXOIMMOCTE UX IIPOBEPKH;

+ [OHUMAHHE CYIIHOCTH ANTOPUTMHUYECKHX IPEATHCAHUN U YMEHHE
AEACTBOBATEL B COOTBETCTBHH € MPEII0KEHHBIM AITOPUTMOM.
COJEPXKAHUE YYEBHOI'O KYPCA
I'nasa 1. Pemenne rpeyronsankos (16 4.)
CHHyc 1 KocuHyc moboro yria ot 0° go 180° BBOAATCS ¢ IOMOLUELIO e UHHTHOM
NOJTYOKPYKHOCTH, JOKA3LIBAIOTCSA TEOPEMBl CHHYCOB W KOCHHYCOB M BBIBOJHTCS €llle
ozHa (hopMyIia IO TPEYTONBHUKH (TT0JIOBHHA IPOU3BEIEHUS IBYX CTOPOH Ha
CHHYC yrila MEXXAY HUMH). DTOT annapaT UPUMEHSIETCS K PELIEHHI0 TPeyTrOIbHUKOB.
OcHOBHOE BHHMAaHKE CIeAyeT YICJIHTh BbIpaboTKe MPOYHBIX HABLIKOB B
NPUMEHEHHH TPUTOHOMETPUYECKOTO aNmapaTa NPy pelleHHH TeOMETPHYECKHX
3az1ad.
CHHyC, KOCHMHYC U TaHTEHC yI7Ia. TeopeMbl CHHYCOB M KOCHHYCOB. Permenne
TPCYTI'OJIBHHKOB.
Pa3BUTH YMeHHE 00YUAIOINXCSA IPUMEHATh TPUTOHOMETPUUYECKHIA annapat IpH
PEILIEHHH TeOMETPUUECKHX 38,134
I'naga 2. IlpaBuabHbIe MHOTOYTrOJAbHUKM (9 4.)
B nanHOM paszene J0Ka3bIBaeTCA TEOPEMA O CyMMe YTIIOB N-yrOJbHMKA, BBOIATCS
MOHSATHUS MPABHIILHOTO ¥ HENTPABUILHOIO MHOTOYT'OTbHHKE, (JOPMYJIBI AOLIALN
Kpyra H JUIHHBI OKPYXHOCTH, a TAKXKe IIOWAIH CEKTOPa, AMHHBI TYTH, GOpMyIibl A1
HaXO0X/ICHHA paJHyCOB BIIMCAHHON H OMHUCAHHON OKPYKHOCTEHH.
MHoOroyronbHHK, IpaBUIBHBIA MHOTOYTONBHHK, CBOUCTBA IPaBUIILHOTO
MHOTOYrOJIBHUKA, TLIOINa/ (b KPYIa, JIHHA OKPYXXHOCTH, JUTHHA IYTH, IIOIIAAE
CEKTOpA, paJHyChl BIHCAHHOH U OMMCAHHOM OKPYXHOCTEH.
I'nasa 3. lexaproBs! koopaunate: (11 1.)
HemoHcTpupyercs 3¢ (GeKTHBHOCTD MPUMEHEHHS GOPMYJT AN KOOPIHHAT CEPCAMHBL
OTpe3Ka, PACCTOAHUS MEXIY ABYMS TOUKAMM, YPaBHEHHH OKPYHOCTH ¥ OpAMOH B
KOHKPETHBIX FeOMETPHUYECKHX 3aa4aX, TeM CAMBIM JAETC NMPEACTaBIeHUE 06
H3YYeHHH TEOMETPHYECKHX (PUTYD C NOMOIUEIO0 METOAOB AlreOpEI.






KoopauHate! cepeaunsl otpeska. [Ipoctelilune 3agavit B KOOpAMHATaX, Y paBHEHUS
OKPYXHOCTH ¥ mpsAMOH. [IpnMeneHne KOOpAUHAT NPH pellIeHUH 3a7ay.
I'naBa 4. Bextopsi (14 uacos)
Bexrop onpeaensieTcs kak HanpaBleHHbIH OTPe30K U AeHCTBHS HAJ BEKTOPAMH
BBO/SITCS TaK, KaK 3TO IIPHHATO B (PU3HKE, T. €. KaK JASHCTBHA ¢ HANPaBIeHHBIMU
oTpe3kaMu. OCHOBHOE BHMMaHHE JODKHO OBITh ye1eHO BEpaboTKe YMeHHi
BBITIONTHATE ONepallHy HA/l BEKTOPAMH (CKIabIBATh BEKTOPHI IO IIPaBH/IaM
TPEYTONbHMKA U TapajlIelorpaMMa, CTPOUTE BEKTOD, PaBHBIN pa3HOCTH JBYX
JIAHHBIX BEKTOPOB, 4 TAK)KE BEKTOP, PABHEI MPOU3BEAEHUIO JaHHOTO BEKTOpa Ha
JAaHHOE YMCHO).
Houstue BekTopa. PaBeHcTBO BekTopoB. ClOKEHHE W BEIYHTAHUE BEKTOPOB.
YMHOMKEHHE BEKTOPA Ha YMCII0. Pasnoixenne BEKTOPA 110 IBYM HEKOJUITMHEAPHBIM
BEKTOpaM.
I'naea 5. 'eomeTpuyeckne npeoGpaszosanng (104.)

JBHAKEHUE MIOCKOCTH BBOIUTCS KaK OTOOpakeHHe NIOCKOCTH Ha celn,
COXpaHsiiolliee pacCTOAHME MeX Ay ToukaMH. [Ipu paccMoTpenrH BHIOB IBHXEHHH
OCHOBHOE BHHMaHMe yJC/IAETCA [TOCTPOEHHIO 00Pa30B TOYEK, NPAMBIX, OTPE3KOB,
TPEYTOJbHUKOB NIPH OCCBOH U LEHTPANBHOH CUMMETPHSIX, NApalIeIbHOM TIEPEHOCE,
nosopoTe. Ha 3¢ pexTHEIX NpuMepax nokasbIBaeTcs TIPUMEHEHHE TBUKEHAI TIPH
peLIeHUHA FeOMETPHYECKUX 3a/5au.
ITonATHe HaNOXEHUA OTHOCHTCS B JAHHOM KypPCe K YHMCITy OCHOBHbBIX IIOHSATHIA.
JloxaspIBAa€TCS, YTO IIOHATHS HANOKCHHS H IBHKEHHS SABNSIOTCA SKBHBATCHTHBIMH:
noboe HATIOKEHHE SABNAETCs JABIKEHUEM IIOCKOCTH B 06partHo. M3yuenue
JIOKa3aTe/16CTBA He SBIACTCS 00A3aTeNBHBIM, OHAKO CIIEyeT PACCMOTPETH CBSI3b
ITOHSITHH HAIIOXKCHUS U JBHKEHHS.
Orobpaxenne nnockocty Ha ceds. ITonsTue gmxenus. Ocepas H IeHTpaAIbHAS
cuMMeTpuM. [lapannensHeiil nepenoc. [loropot. Hanoxenus u ABMKeHUS.
["'omoretusa. [Togobue buryp.

I'iraga 6. IloBTOpenHe u cHCTeMaTH3alHS Kypca reoMmeTpuu (9 4.)
lToBTOpEHHE U CHCTEMATH3ALMA 3HAHUE M yMEHHH IO IIKOILHOMY KypCY T€OMETPHH;
pellieHre TeCTOBBIX 3/ JaHHM 110 reoMeTpuH B hopme O 3.
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Y4edHO- MeTOAHYECKOE 00ecniecuenne:

t. Jdas yqamuxces:

-Teomerpus: 9 kiacc: yueOHHK Is ydalmxcs 061eo0pazoBaTelbHbIX YIpek IeHHI/
A.l'. Mepansak, B.b. Tononckuii, M.C. Skup. — M. :Benrana-I'pad, 2019.

2. Jas yunrens:

- Maremaruka: nporpammsl: 5-11 knace/ A.I'. Mepaisk, B.b. ITononckuii M.C. Axup
H 1p.-M. : Benrtana-I'pad,2015-152c.

- 'eomeTpus: 9 xacc: AMJaKTHYECKHE MAaTEPUAIThI: COOPHHK 33789 H KOHTPOJIbHBIX
pabot/ A.Y. Mepamnsx, B.b. ITononckuii, M.C. fkup. — M. :Benrana-I'pad, 2019,

- 'eoMeTpus: 9 kmace: pabouune terpaau Nel,2/ AT'. Mepansik, B.b. [Tononckuii,
M.C. Axup. — M. :Benrana-I'pad, 2019.

- I'eometpust: 9 xnace: metoaudeckoe nocodbue/E.B. bynko, A.T'. Mepanax, B.B.
IMononckuii, M.C. HAxup. — M. :Benrana-I'pad, 2018.
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