c. 'o1oBaTroBKka, A30BCKOro paiiona

(TeppuUTOPHANbHBII, AAMHUHUCTPATUBHBINA OKPYT (ropoj, paioH, NoceIoK)

MyHuIMnAJAbHOE 0I0IKeTHOEe 0011e00pa3oBaTeibHOE YUpeKIeHne
TI'osioBaToBCcKasi cpeaHsisi 00mIe00pa3oBaTeibHAsI MIKO0Ja A30BCKOIr0 paiioHa
(l'lO.]'lHOC HaAauMMCHOBaHHUe¢ OﬁpaSOBaTeﬂbHOFO YUupexKaAeHusA B COOTBETCTBUU C YCTaBOM)

«YTBEPKIAIO»

Hupexrop MBOY T'omoaTtosckoit COLLI
[Tpuka3 0130.08.2019No43

IToanuce pykoBoautens E.B. I'aiineHko
ITewars

PABOYASA TIPOT'PAMMA

Mo y4e0HOMY NpeaMeTy «I'eomeTpus»

(yxa3aTb y4yeOHBIii IpeaMeT, Kypc)

YpoBenb 001ero oopazoBanus (Kjaacc)

OCHOBHOe 00111ee 00pa3oBaHue, 9 Kaacc
(HayaabHOe 001Iee, OCHOBHOE 00111ee, cpe/iHee 00Iee 00pa3oBaHNe ¢ YKa3aHHeM Kjacca)

KoaunuyecTBo yacoB 68

Yuurtear JleonoBa Ceriiana BiaagumupoBHa
(®UO)

IIporpamma pa3paGoTana Ha OCHOBe

IIpuMmepHBIX IporpaMm 1o y4eOHbIM npeameram «I'eomerpus»

7-9 kaaccwl, M., IIpocBemenne, 2008 rox

(yka3aTbh NPMMEPHYI0 IPOrpaMMY/NPOrpaMMBbl, H3/1aTeJILCTBO, N0/l M3IaAHUS NPH HAJIMYHH)

2019- 2020 y4eoOHbIii roa



HHOACHUTEJIBHAA 3AIIMCKA

PaGouyasi nporpaMMma 1no reoMeTpum JJ4 9 KJjacca cocTaBlieHa HA OCHOBE:
- IPUMEPHOI MPOrpaMMBbl, CO3JJaHHOIN Ha OCHOBE (heZlepaIbHOT0 KOMIIOHEHTA FOCYJapCTBEHHOTO
oOpa3zoBatenbHOro crangapra. CTaHAapT OCHOBHOIO 001ero o0pa3oBaHusl 10 MAaTEMaTHKeE.
- OCHOBHOM 00pa3oBaTeNbHON MpOTpaMMbl OCHOBHOTO 00miero ooOpazoanuss MbBOY
I'omoBaToBckoi COILI;
- Yye6noro mrana MBOVY T'onosarosckoi COILI,
- @enepallbHOTO TepeyHs Y4eOHUKOB, PEKOMEHJOBAaHHBIX MMHHCTEPCTBOM OOpa30BaHUS
Poccmiickoit  ®enmepanuu K HCMHOJB30BAHHIO B 00pa3oBaTrelbHOM  Mpolecce B
obmeoOpazoBaTenbHbIX YupekaeHusx Ha 2019-2020 yueOnsbrit rog
.- aBTopcKkoil mporpammbl no reomerpun JI.C.Atanacsna Bxojsmeil B «COopHuK pabounx
nporpamm. 7-9 kinaccel. I'eometpusi»n, coctaButenb: T.A. Bypmuctpoa. M.: IIpocsemienue,
2011.
PaGouast mporpamma BBITIOJIHSAET ABE OCHOBHbBIE (DYHKITUH:

o HUugpopmayuonno-memoouueckaa  QyHKIUS  TO3BOJIIET  BCEM  YYaCTHUKAM
00pa3oBaTENBFHOTO MpOIEecca MONYYUTh MPEICTABICHHE O MENAX, COJACpKAHUU, OOIIeH
cTpaTeruu OOy4YeHHs, BOCIHMTAHUA M Pa3BUTHs YyYalllUXCS CPEICTBaMU JAHHOTO
y4eOHOT0 TpeMeTa.

e Opzanuszayuonno-naanupyrwuiaa QyHKIUS TpeIyCMaTPUBAEeT BbIICJICHHE JTAloOB
oOyueHus1, CTPYKTypUpPOBaHHUE yueOHOT0 MaTepHaa, Onpe/esieHne ero KOJIMUYeCTBEHHBIX
M KAUeCTBEHHBIX XapaKTePUCTHK HA KAXKIAOM W3 JTalloB, B TOM YHCIE IS
COJIEP>KATEILHOTO HATIOJHEHUS MPOMEKYTOYHON aTTeCTAllUU yYaIIUXCS.

Iesm 1 3a1a4M Kypca reomeTpuu

v hopmupoearnue NPeACTaBIEHUH O MATEMATUKE KAaK YHUBEPCAILHOM S3bIKE HAYKH,
CPEJICTBE MOJICTUPOBAHMS SBJICHUI W IIPOLIECCOB, 00 UIEAX U METOJIaX MaTEMaTHKH,

v’ paszéumiue TOrHYECKOr0 MBIIIIEHHS, IIPOCTPAHCTBEHHOIO BOOOPAKEHNS,
ANTOPUTMUYECKON KYJIbTYpPbI, KPUTUYHOCTH MBILIUICHUS HA YPOBHE, HEOOXOJUMOM
JUIsL TanbHeNIero o0yueHus B CpeHeil Koe;

v’ oeénadenue MaTEMATUUECKUMH 3HAHUAMU M YMEHUSIMH, HEOOXOJUMBIMH B
MOBCEHEBHOM KU3HHU, JUISI U3YUYEHHUS IIKOJIbHBIX €CTECTBEHHO-HAYYHBIX JUCIUIIINH
Ha 0a30BOM ypOBHE;

v’ socnumanue CpeCTBAMU MATEMATHKH KYJIbTYPhI JMYHOCTH, TOHUMAaHHs 3HAYUMOCTH
MaTEeMaTHKH I HAYYHO-TEXHUYECKOTO TIPOorpecca, OTHOIICHHS K MaTEMaTHKE KaK K
qyacTu 00IIeueIOBeUeCKO KyIbTyphl Yepe3 3HAKOMCTBO C UCTOPHEH pa3BUTHUSA
MaTEeMaTHKH, YBOJIOIHEH MaTEMAaTHICCKUX HJICH.

Ha ocHoBanuu TpeboBaHuii ¢eaepanbHOrO0 TrOCYIapCTBEHHOTO 00pa30BaTENbHOTO
CTaHJapTa B COAEpPNKAHUM IPEINOJaraeTcs peann3oBaTh akTyajdbHble B HACTOALIEE BpeEMs
KOMIIETEHTHOCTHBIN, JUYHOCTHO OPUEHTUPOBAHHBIM, JEATEIBHOCTHBIA TOJXOJbI, KOTOpPbIE
ONPEACISIOT 3a0auu 00y4eHus:

> MNpOAOJIKUTE OBJIAACHUC CHCTEMOM TCOMETPHUICCKUX 3HaHUM U YMCHHﬁ, HCO6XOI[I/IMLIX
AJi1 IpUMCHCHUSA B HpaKTquCKOfI JACATCIIBHOCTH, N3YUYCHUA CMCKHBIX AWCHMWILINH,
MMPOAOJIZKCHU A O6pa3OBaHI/ISI.

» TPOJODKUATH HMHTEUIEKTyalbHOE pa3BUTHE, (OpPMHUpOBaHME KauyecTB JIMYHOCTH,
HEOOXOUMBIX YEJIOBEKY I MOJHOLEHHOM KU3HH B COBPEMEHHOM OOIIECTBE; ICHOCTU
U TOYHOCTH MBICIH, KPUTHUYHOCTH MBILUICHUS, UHTYULUHU, JIOTUYECKOIO MBILUICHUS,
3JIEMEHTOB  AITOPUTMHUYECKOM  KYNbTYpbl, NPOCTPAHCTBEHHBIX MPEICTABICHUM,
CIIOCOOHOCTH K IIPEOI0TIECHUI0 TPYAHOCTEH;

» (opmupoBaHUE TpeACTaBICHNN 00 UEsIX U METOJaX MaTeMaTHKH KaK YHUBEPCAIBHOTO
A3bIKa HAYKU U TEXHUKHU, CPEIICTBA MOJAECIMPOBAHUS SIBJICHUH U IIPOLIECCOB;



> BOCIIMTaHUE KYIBTYpHl JIMYHOCTH, OTHOIICHHE K TEOMETPHH KaK K YacTH
00IIeYeIOBeYECKOW KYIbTYPhl, IMOHUMaHHE 3HAYMMOCTH T'EOMETPUH MJIsi HaydHO-
TEXHHYECKOro TIporpecca. Martemarndeckoe o0Opa3oBaHHE B OCHOBHOW IIKOJIE
CKJIQJIBIBACTCS M3 CICAYIOLIMX COJEPIKATEIbHBIX KOMIIOHCHTOB (TOYHBIC Ha3BaHUS
050KOB): apudmMeTnKa; anredpa; TEOMETpHUs; DSJIEMEHThl KOMOMHATOPUKH, TEOPHHU
BEPOSITHOCTEH, CTATUCTHKU H JIOTHKH.

OBIIASA XAPAKTEPUCTUKAINIPEIMETA.
lTeomempusi — oOIWH W3 BAKHEHIIMX KOMIIOHEHTOB MaTE€MaTHYEeCKOro 0Opa3oBaHU,
HEOOXOAUMBIN JJIS TMPUOOPETEHHS KOHKPETHBIX 3HAHHH O MPOCTPAHCTBE M NPAKTHYECKU
3HAYUMBIX YMEHHH, (DOpMHUPOBaAHHS s3bIKa ONMHUCAHHS OOBEKTOB OKPYIKAIOIIETO MUpa, s
pPa3BUTHUSL IPOCTPAHCTBEHHOTO BOOOpAKEHHS W HMHTYUIMU, MATEMATUYECKOW KYJIbTYpHI, IS
ACTETUYECKOTO0 BOCHUTAHUS oOydaromuxcs. M3ydeHue reoMeTpuu BHOCHUT BKJIAJ] B Pa3BUTHE
JIOTUYECKOTO MBIIIUICHUS, B (POPMHUpPOBAaHUE IOHSITHS JI0KAa3aTeILCTBA.

Takum o0Opa3oMm, B XOJle OCBOEHHUS COJEpKaHUsA Kypca oOydaroIuecs MOJIydyaroT
BO3MOXXHOCTh Pa3BUTh TPOCTPAHCTBEHHBIC IIPEICTABICHHUS M W300pa3UTEIIbHBIE YMEHUS,
OCBOUTH OCHOBHBIE (DAKThI U METO/IbI IJITAHUMETPUH, TTO3HAKOMHUTHCA C IPOCTEH MU PUTypaMu
1 UX CBOMCTBaMH.

['eomeTpus pa3BUBaeT HPABCTBEHHBIE YEPTHI JTUYHOCTU (HACTOMUMBOCTD, LIEICYCTPEMIEHHOCTD,
TBOPYECKYIO aKTUBHOCTB, CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TPYJO0JI00HE, NUCIHHUIUIMHY U
KPUTHUYHOCTH MBIIIJIEHUS ), yMEHUE apTyMEHTHPOBAHO OTCTAaNBaTh CBOU B3IJISIABI U yOEXKICHUS,
a TaKXe CIOCOOHOCTh NMPHHUMATH CAMOCTOSTEIBHBIC PEIICHUS, TPeOys OT OOYyJaroIIUXCs
YMCTBEHHBIX W BOJIEBBIX YCWJIMW, KOHIEHTpAllMd BHUMAaHUS, AaKTUBHOCTH Pa3BUTOTrO
BooOpaxeHus. B xonme ocBoeHUs cojepaHUsA Kypca O0ydaroIuecsl MOJIy4aroT BO3MOXKHOCTD
pa3BUTh MPOCTPAHCTBEHHBIE MPEJICTABICHUS U U300pa3uTeIbHbIE YMEHHUS, OCBOUTH OCHOBHBIC
($aKThl ¥ METOJIbI INTAHUMETPHH, ITO3HAKOMHUTHCS C MPOCTCUITUMH (PUTYPAMHU U UX CBOMCTBAMH.
Kypc panmoHnanbHO coyeTaeT JIOTMUECKYH) CTPOTrOCTh U T€OMETPUYECKYHO HAIJISIAHOCTb.
YBenuuuBaeTcs TEOpeTHYecKasi 3HAUYUMOCTh M3y4aeMOIro Marepuala, pPacIIupsIOTCs
BHYTPEHHHUE JIOTUYECKHE CBA3M Kypca, TOBBIIIAETCA POJIb JEAYKIHU, CTENeHb abCTpakiuu
H3y4aeMoro marepuana. OOydaroniuecss JODKHBI  OBJAQJE€Th TMPUEMaMU  aHAJIUTHUKO-
CUHTETUYECKOM  JEeATENbHOCTH MpHU JI0OKa3aTeNbCTBE TEOPEM M  PELIEHUWH  3ajau.
CuctemaTudeckoe  M3y4YeHHE Kypca  TMO3BOJIMT HadaTth paboTy Mo hopMUpOBaHHIO
MPEJCTAaBICHUIA YYallUXCsl O CTPOCHHWHM MaTEeMaTHUeCKON TEOpUH, OOECHeuuT pa3BUTHE
JIOTUYECKOTO MBIIIUICHHS y4aruxcs. M3ioxkeHne Marepuana XapakTepu3yeTcsi IMOCTOSHHBIM
oOpallieHneM K HarJsiJHOCTH, UCTIOJIh30BaHNEM PUCYHKOB U YepTEeXKel Ha BceX dTanax o0ydeHus
U pa3BUTHEM TE€OMETPUYECKON WHTYMIIMU Ha 3TOW ocHOBe. llenenampaBieHHOe oOpalieHne K
pUMepaM U3 MPAKTUKH Pa3BUBACT YMEHUSI OOYJAIOIIMXCS BBIWICHSATh FeOMeTpruecKue (pakThl,
dbopMBI M OTHOIIEHUS B TMpeAMETaX U SBJICHHUSIX JACHCTBUTEIHHOCTH, HCIOJIb30BaTh S3BIK
TEOMETPUH VISl UX OMUCAHUA.
B xypce reomerpun 9 kiacca oOydaromuecst y4aTcsi BBHITIOJHITH ACHUCTBUSL HAJl BEKTOPAMHU Kak
HAIPaBIEHHBIMU OTPE3KAMH, UYTO BaXKHO JJIsi MPUMEHEHUSI BEKTOPOB B (hM3UKE; 3HAKOMSTCS C
WCIIOJIb30BAHUEM BEKTOPOB M METOJa KOOPJIWHAT TPH PEHIEHWH TEOMETPUUYECKUX 3aj1ad;
pa3BUBAETCs YMEHHE OOYYArOMIMXCS MPUMEHSATh TPUTOHOMETPUYECKHI ammapaTr Mpu pelieHun
TEOMETPUUYECKUX  3a/lad; pacHIMpsieTcsl 3HaHUSA OOydYaloImMXCI O MHOTOYTOJIbHUKAX;
paccMaTpUBAIOTCS TOHATHUS JUTMHBI OKPYXHOCTH M IUIOMIAAW Kpyra W (OpMYIbl I HX
BBIYHCIICHHSI; 3HAKOMATCS OOydYaromuecs C TOHATHEM JBWKEHHS W €ro CBOWCTBaMH, C
OCHOBHBIMHM BHJIAMH JBWKEHHH, CO B3aMMOOTHOIIEHHMSMU HAJIOKEHHH M JBWKEHHI; Haércs
OoJee ri1y0OKOe MpEACTaBIEHNE O CHCTEME aKCHOM IJIAHUMETPUU U aKCHOMaTHYEeCKOM METOJIE;
JNA€Tcsi HayaJlbHOE MPEJACTABICHHE TeEJIaX U MOBEPXHOCTAX B MPOCTPAHCTBE; 3HAKOMSITCS
oOydJaronuecss ¢ OCHOBHBIMH (POpMyJIaMH [IJIsi BBIYHMCIICHUS IUIONIAJICH; IMOBEPXHOCTEH U
00BEMOB TEJI.



Takum o6pa3oM, B XOA€ OCBOEHHs COJIEp)KaHMA Kypca OOydaromuecss IO0JIy4aroT
BO3MOXHOCTb:
- Pa3BUTH MIPOCTPAHCTBEHHBIE MPEACTABICHUS  N300pa3uTEeNbHbIC YMEHHUS;
- OCBOUTb OCHOBHBIE (h)aKThl U METO/Ibl IUTAHUMETPHH;
- I03HAKOMUTBCS C MPOCTEUIIMMH NIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBaMH.
B kypce yclI0BHO MOXXHO BBIAEIMTH CIELYIOLIUE cojaepkaTenbHble JuHuu: «Harmsanas
reoMeTpusty, «l'eomerpudeckue puryps», «M3mepeHrne reoMeTpuueckuX BeIUYUH», «JIornka u
MHOXecTBa», «['eoMeTpuss B HCTOPUYECKOM Da3BUTUM». Marepuain, OTHOCAIIMNCS K JMHUU
«HarnsinHasgs reoMerpusi» (2JIEMEHTHI HArJISIIHOM CTEPEOMETPUH) CIIOCOOCTBYET Pa3BUTHIO
IPOCTPAHCTBEHHBIX IPEJICTABICHUN OO0ydarolMXcs B paMKaxX H3y4eHHUs IUIAHUMETPUH.
Copnepxanue pasznenoB «I'eomerpuueckue Gurypbi» u «3mMepeHre reoMeTpUYECKUX BETUUUH»
HAlleJICHO Ha I0JIyYeHHE KOHKPETHBIX 3HAHMM O IeOMEeTpUYecKoil ¢gurype kak BakHeHIIeH
MaTeMaTUYECKON MOJENM Il ONMCAHUSA OKpysKarolero mupa. CUCTEMAaTHYECKOE H3y4eHUE
CBOWMCTB TE€OMETPUYECKMX (UIyp IO3BOJIUT Pa3BUTh JIOTUYECKOE MBILIUIEHUE U II0Ka3aTh
IPUMEHEHUE STUX CBOMCTB IIPU pEIIEHUH 3aJa4 BBIYMCIUTEIBHOTO M KOHCTPYKTHBHOI'O
XapakTepa, a TaKkKe NpakTH4eckux. OCoOOEHHOCTbBIO TMHUH «JIOrHKa U MHOXKECTBa» SBJISETCA TO,
4YTO NPEJICTABICHHBIN 37€Ch Marepual IPEUMYILECTBEHHO M3Yy4yaeTcsl IMpU PacCMOTPEHUU
pasInYHbIX BOIPOCOB Kypca. COOTBETCTBYIOIIMN MaTepuayl HaleleH Ha MaTeMaTH4ecKoe
pa3Butue o0yyaroumxcs, (OpMUpPOBaHHE Y HUX YMEHHUS TOUHO, CKATO U SICHO M3JIaraTh MbICIIU B
YCTHOM M NMUCbMEHHOW peuu. JIunus «l'eoMeTpus B HCTOPUUECKOM Pa3BUTHM» MpeJIHA3HAUYECHA
Juist (opMHpOBaHUS MPEACTABIECHUN O I'€OMETPUM KaK YacTH YeJIOBEYECKOW KYNIbTYpBI, AJIs
00I11ero pa3BUTHUS MIKOJIBHUKOB, JUISl CO3/1aHUs KYJIbTYPHO-UCTOPHUECKON Cpeibl 00yUEeHHUSI.

MECTO IIPEJIMETA B BASUCHOM YYEBHOM IIJIAHE

Cornacno ®PenepanbHOMy 0a3UCHOMY yuyeOHOMY IJIaHy JUIsl 00pa30BaTENbHbBIX YUPEXKICHUH

Poccuiickoit denepanuy Ha U3ydeHUe reOMETpUH B 9 Kitacce oTBoAUTCS 68 4acoB U3 pacuéra 2
qaca B HEJIEIIO.
JlanHast pabodas mporpamMma CKOPpPEKTHpPOBaHAa B COOTBETCTBHHM C KaJICHAAPHBIM TpauKoOM
IIKOJIBI U Y4ETOM IMpa3IHUYHBIX JHEH. B mporpamMmmy BHECEHBI H3MEHEHHUS U OHA PACCUMTaHA Ha
65 ydeOHbIX yacoB.CkaTue MPOrpaMMBbI BEITIOJTHEHO 3a CUYET YMEHBIIICHUS KOJMYECTBA YacOB HA
MOBTOPEHHE MaTepHuaa.

HEHHOCTHBIE OPUEHTHUPBI COAEPKAHUSA YYEBHOI'O IIPEIMETA

[Ipun3yuyeHnn reoMeTpuu OCHOBHOE BHHMMAHHE YyEISeTCsl (OPMUPOBAHUIO LIMPOKOTO
Kpyra MPakTHYeCKHX HABBIKOB BBIYMCICHUN (MIPOYHBIC HABBIKM BBHITIOJHEHHS ACUCTBHI Hal
CpaBHI/ITeJ'II)HO HG6OJ’II)IHI/IMI/I qucjiaMu, HpI/IeMI)I HpI/IKI/II[KI/I " OILICHKHN pCSyJ'II)TaTOB IlefICTBHfI,
MPOBEpKa pe3ynbTara Ha MPaBIONo00ue U JIp.), a TaKkKe 00YUEHHUIO PEUICHUIO0 HECTIOKHBIX, HO
JIOCTAaTOYHO Pa3HOOOPa3HBIX MO CHUTYyallMsIM TEKCTOBBIX 3ajad, a TaKKe CHUCTEeMAaTHYeCKOe
pElIeHNE HECIOKHBIX HECTaHJAPTHBIX 3a/1a4.

Pemenne 3amad Takoro poma SBISIETCS OOs3aTENBHBIM AJIEMEHTOM OOYUYEHHs, TaK Kak
Opu  3TOM OOy4aromiuecs:  OBIAJACBAIOT Pa3HOOOpPA3HBIMU TPUEMaMH  MBICIUTEIBHON
nesaTenbHOCTH. CTEmeHbh CaMOCTOSTEIPHOCTA OOYYaIOIUXCS MPU PEIICHUN YKa3aHHBIX 3a7ad
HE TaK YX BaXHa (ISl MHOTHX 3TO MOXET OKa3aThCs HEMOCHIbHBIM). [ 71aBHOE 37ech —
CO3HAHUEC KaXIbIM O6y‘IaIOHH/IMC$I aneMa peIHeHI/IH, C IMIOMOIIBIO KOTOpOl"O nonyqu OTBCT. B
KKIOW TeMe BBIJEISIETCS TJIABHOE, U UCXOJI M3 TOT0 4eTKO AudEepeHIIMpOBaH MaTepHall:
BBIYJICHCHBI TC 3aJa4i, KOTOpLIe JOJIKHBI OTpa6aTI)IBaTLC$I W BBIITOJIHATHCA MHOFOKpaTHO, 158
T€, KOTOPBIE CIYKaT APYTUM LENsIM (pa3BUTHE, MPOOYKIEHUE HHTEpPECca U Jp.) © B COOTBETCTBUU
C 3TUM HE JIOJDKHBI TyOnupoBathes. Takoe paznuuune AemaeTcs SBHBIM U JIJIs1 00yJaronuxcsl.

Bonpioe BHUMaHue yrensieTcs HAKOIUICHUIO OMbITa O0YUYAIONUMUCS T€OMETPUUYECKOM
JCATCIIbHOCTH, pa3BI/ITI/IIO nx HpOCTpaHCTBeHHI)IX Hpe)ICTaBHeHHﬁ, rna30Mepa,
HaOMOIaTeNbHOCTH. ['eoMeTprueckre MOHSATHS BO3HUKAIOT B €CTECTBEHHOM KOHTEKCTE U3



MPAKTUYECKON JEATEILHOCTH U aCCOIIMUPYIOTCS CO 3pUTEIbHBIM 00pazoM. X paccMoTpeHue He
npeanojaraet (GpopmManau3anui, OJHAKO CIIOCOOCTBYET HAKOIJICHHIO JOCTATOYHO OOJIBIIIOTO
o0beMa TEOMETPUYECCKUX 3HAHWA W PA3BUTHIO TEOMETPUUYCCKOTO MBINUICHHS. 3HAYUTEILHOE
MECTO 3aHMMAIOT YIPaKHEHHUS, B KOTOPBIX TpeOyeTcss HayepTUTh, MEePEepUcOBaTh, U3MEPUTH,
HAWTH Ha PUCYHKE WIH MIPEIMETE, BBIPE3aTh, pa3pe3arh, COCTABUTh QUTYPY U JIp.

OtpaboTka OCHOBHBIX YMEHUH U HAaBBIKOB OCYHIECTBIIAETCA OOydYarOIIUMUCA Ha
OONBIIOM  YHCIIE HECIOXKHBIX, JOCTYMHBIX ynpaxHeHWH. Kypc HamomHseTcs 3aJaHusMU,
pa3zHooOpa3HbIMU IO popMeE U COAEPIKAHUIO, TO3BOJISIIOIIMMHY IPUMEHSTH MOTy4YaeMble 3HAHUS B
00JIbIIOM MHOTO00pa3UH CUTYaLIUH.

W3ydeHue reoMeTpur OpeanojiaraeT IOJMY4YeHHE IPOYHBIX YMEHUH U HaBBIKOB Ha
npuMepax,  00ecleYMBaOIIMX JallbHEHIIee MPUMEHEHHEe U3ydeHHOro. Kaxkmoe ymeHue
JOBOJUTH JI0 HaBbIKa, KaK MOXKHO yaile mnoOyxiaas oO0ydaroumxcs K  BBIIOJHEHUIO
CaMOCTOSITEIIbHBIX pabot Pa3IMYIHOTO Xapakrepa: MaTEeMATHYECKUX JTUKTAHTOB,
MPAKTUYECKHUX, KOHTPOJIbHBIX ~ paboT, 3aueToB. llemecooOpa3Ho ymensTh cHerualbHOe
BHUMaHUE Pa3BUTHIO YCTHOW peun. HeoOXoaumo oTpabaThiBaTh MPOYHBIC BBIYMCIUTEIBHBIC
HABBIKH.

[IpemycmarpuBaeTcss JOBOJIBHO MHOTO  CaMOCTOSITENBHBIX — paboT. Pazpemaercs
KOHCYJIbTUPOBATbCS C y4YUTENEM, II0JIb30BaThCcsl Y4YEOHHKOM, YCTHO JaBaThb OTBETHI Ha
HEKOTOPBIC  BOIIPOCHI. it hopMUPOBaHUS TBOPYECKOW AKTHBHOCTH OOYYArOIIMXCS
MOPENIoNiaraloTcsl  YpPOKM  KOJUIEKTUBHBIX  PAacCyXACHUM,  OOCYKICHHH,  IUCKYCCHUH,
KOJUIEKTUBHOTO PEIICHUs HanOoJiee 3HAYMMBIX 3aj]lad, TPYIIoBas U mapHas pabora, oOydeHue
paboTaTh CaMOCTOSITENIBHO C YYE€OHHKOM, CIPAaBOYHHKAMHU, TOTOJHUTEIBHOW JHUTEpaTypoH,
TBOPUYECKUE 3aJIaHusl, MHANBUIYAIbHbIC KapTOYKH ydYeTa W KOPPEKIMH 3HAHUU MO0 OCHOBHBIM
temaMm. JlomariHue 3aaHusl TPEANONAraloTcs HE TOJBKO MJIs 3aKperyieHHS H3Y4EHHOTO
MaTepuaia, HO U JUIS CaMOCTOSITEIIBHON HCCIIeIOBATEIILCKON JEATCIILHOCTH. B COBpeMEHHOM
JKU3HU JIJI. KaXJIOTO 4YelOBEKa peajbHOM HEoOXOJUMOCTBIO CTAaHOBHUTCS HEMPEPHIBHOE
oOpasoBaHue, 4YTO TPeOyeT MOTHOLICHHONW 0a30BOil 0011€00pa30BaTEILHON MOATOTOBKHA, B TOM
yucie U MareMmatudyeckoil. Bce Oomnblie cnenuanbHOCTEH, TpeOyIOIIHUX BBICOKOTO YPOBHS
o0Opa3oBaHUs, CBA3aHO C HEMOCPEJACTBEHHBIM NPUMEHEHUEM MaTeMaTHKH (3KOHOMHUKA, OU3HEC,
¢dbuHaHCH, GU3MKA, XUMHSI, TEXHUKA, UH()OpMATHKa, OHOJIOTHUS U T.1.).

[Iporpammoii mpeaycMOTpeHO IiesieHanpaBieHHOe (OPMUPOBAHUE COBOKYITHOCTH YMEHUMN
pabotath ¢ uHpopMalueir. ITH ymMeHHs GOPMUPYIOTCS KaK Ha ypoKaX, TaKk U BO BHEYPOUHOU
JESTEIIbHOCTH — Ha (aKyJbTaTUBHBIX M KPY)KKOBBIX 3aHATHUAX. OCBOCHHE COJNIEpKaHUS Kypca
CBSI3aHO HE TOJBKO C TMOMCKOM, O00paOOTKOM, MpeacTaBIeHUEM HOBOW HHGPOpMAIUH, HO U C
co3maHueM WHQPOPMAIMOHHBIX OOBEKTOB: CTEHTa3eT, KHHI, CIPaBOYHUKOB. HoBEIE
nH(OPMAIMOHHBIE OOBEKTHI CO3JAIOTCS B OCHOBHOM B paMKaX MPOEKTHOW JesTeNbHOCTH.
[TpoekTHass JEATEIBHOCTh TO3BOJSET 3aKPENHTh, PACIIUPUTh W YIIIyOUTh TOTyYeHHBIC Ha
ypoKax 3HaHHs, CcO34aT YCIOBHUS [JJs TBOPYECKOTO pAa3BUTHUS JeTed, (QopMHUpOBaHUS
MO3UTHUBHOM CaMOOIIEHKH, HABBIKOB COBMECTHOM JICITEILHOCTH C B3POCIBIMU M CBEPCTHUKAMH,
YMEHHH COTpPYAHHYATh Jpyr C JAPYroM, COBMECTHO IUIAHUPOBATh CBOU JIEHCTBUS U
peaTM30BBIBATH TUTAHBI, BECTH TIOMCK M CHCTEMATH3UPOBATh HYXKHYIO HH(DOpMAIIHIO.

[IpenMeTHOE coliepkaHre MPOTrpaMMbl HAMPaBIEHO Ha MOCIeAoBaTeIbHOe (OPMUPOBAHNE
U OTPaOOTKY YHHUBEPCAIBHBIX YICOHBIX JICHCTBHIA, Pa3BUTHE JIOTHUECKOTO U AllTOPUTMHUECKOTO
MBIIUICHHS], TPOCTPAHCTBEHHOTO BOOOPAXKEHHS 1 MAaTEMaTHUECKON peyH.

3HaHWE W TOHMMAaHWE MATEeMaTUYECKUX OTHOLICHHH M B3aMMO3aBUCUMOCTEN MEXIY
pa3INYHBIME O00BEeKTaMH (COOTHOIIEHHE IE€J0T0 U YacTH, MPOMOPIHOHAIBHBIE 3aBUCUMOCTH
BEIIMYMH, B3aMMHOE pAaCIOJIOKEHHE OOBEKTOB B MPOCTPAHCTBE M Jp.), WX 000OIIECHHE U
pacmpocTpaHeHHe Ha PACIIMPEHHYIO 00JIaCTh MPUIIOKEHUH BBICTYAIOT KaK CPEICTBO MO3HAHUS
3aKOHOMEPHOCTEH, MPOMCXOJANINX B TPHPOJIE W B OOMIECTBE. DTO CTUMYIUPYET DPa3BUTHE
MO3HABATEILHOTO MHTEpECa IIKOJILHUKOB, CTPEMJICHHE K MOCTOSHHOMY PACHIMPEHUI0 3HAHUH,
COBEPIIICHCTBOBAHUIO OCBOEHHBIX CIIOCOOOB JIEHCTBHIA.



W3yuenne MaTeMaTHKH CIIOCOOCTBYET PAa3BUTHIO AJTOPUTMUYECKOTO  MBIIUICHUS.
[Iporpamma mpemycmaTpuBaeT (GOpMHUpPOBAHWE YMEHHMM JCHCTBOBATH MO TPEAJIOKECHHOMY
AITOPUTMY, CaMOCTOSITEJIbHO COCTABJIATH IUIAH AEWCTBMM M CIEAOBAaTh €My IpPHU PELICHUU
yueOHBIX U MPAKTUYECKUX 33/a4, OCYIIECTBISATh IMOUCK HYKHOH MH(OpMALIUU, TOMOIHSITH €0
pelaeMyo 3aaady, JenaTh NPUKUAKY U OLIEHUBATh PEAIbHOCTD IIPEATIONAracMOro pe3yJibTaTa.

B mponecce ocBoeHHs HporpaMMHOr0 MaTepuaia IIKOJbHUKH 3HAKOMSTCS C SI3bIKOM
MaTeMaTUKH, OCBaMBAalOT HEKOTOpPbIE MAaTEMAaTUYECKUE TEPMHUHBI, Yy4arcs BBICKAa3bIBaTh
CYXKICHHS C HCIIOJIb30BAaHMEM MaTEMaTHUYeCKUX TEPMUHOB M IMOHATHH, 3a/aBaTh BOMPOCHI IO
XOJly BBINIOJHEHUs 3a/JaHui, OOOCHOBBIBaTH IPABUIBHOCTH BBHIMOJHEHHBIX JCHUCTBU,
XapaKTepu30BaTh Pe3yJbTaThl CBOEr0 Y4eOHOTO TpyAa M CBOM JOCTH)KEHUS B U3YUEHHU 3TOTO
npeaMera.

OBynazeHne MaTeMaTUYECKUM SI3BIKOM, YCBOEHHE aJIrOPUTMOB BBIMIOJIHEHUS JEWCTBUH,
YMEHMsI CTPOUTH IIJIaHbl PELICHUS Pa3IMYHbIX 33/a4 U IPOrHO3MPOBATh PE3YJIbTAT SBISIOTCS
OCHOBOHl ansi (opmMupoBaHHMsI yMEHUH paccyXaaTh, OOOCHOBBIBAaTH CBOI TOUYKY 3pEHUS,
apryMEHTUpPOBAaHO  IOATBEPXKJAaTh  WIM  ONpOBEpraTb  MCTUHHOCTb  BBICKA3aHHOT'O
npeanojgoxenus. OCBOEHNE MAaTEeMAaTHUYECKOr0 COAEpPkKaHUs CO3/AaET YCIOBUS ISl MMOBBILIEHUS
JIOTUYECKON KYJIBTYpPbI U COBEPILIEHCTBOBAHUS KOMMYHUKATUBHOM J1€ATEIbHOCTH 00yYarOIINXCS.

CopepxaHue MPOrpaMMbl MPEJOCTaBISET 3HAYUTEIbHBIE BO3MOXXHOCTH JJISI Pa3BUTHS
yMeHMM pabdoTarh B mape wiu B rpymnmne. POpMUPOBAHHUIO YMEHMHM paclpeneisTb pPoiad U
00513aHHOCTH, COTPYIHUYATh U COTJIACOBBIBATH CBOU JACUCTBUS C IEHCTBUSIMU OJHOKIACCHUKOB,
OLICHUBAaTh COOCTBEHHBIE JEHCTBUS U JEHCTBUS OTAEIbHBIX YUYEHUKOB (IIap, IpyMil) B OOIbIION
CTEMEeHH CIIOCOOCTBYET COJIEp>KaHuE, CBSI3aHHOE C TOMCKOM U cOOpoM MHGPOpMAIUH.

[IporpamMma opueHTMpOBaHa Ha (OPMHUPOBAHME YMEHHUH HCIOJIb30BaTh IOJYyYCHHbBIE
3HAHUA AJIS CAMOCTOSATEIBHOTO MOUCKA HOBBIX 3HAHMM, JJIS PEIICHHUs 3ajay, BOSHUKAIOUINX B
IIPOLIECCE PA3JIMYHBIX BUOB JIEATEIbHOCTH, B TOM YHCJIE U B XOJ1€ U3YUYECHHUS IPYIHX LIKOIbHBIX
JTUCITUTLINH.

MaremMaTHuecKkue 3HaHUS U TPEACTABICHUS O TEOMETPUIECKUX (PHUTypax JIeKaT B OCHOBE
dbopMupoBaHus o0IIeH KapTUHBI MUPA U MMO3HAHUS 3aKOHOB €ro pa3BUTHA. VIMEHHO 3TU 3HAHUS
U TPEICTABICHUS HEOOXOAMMBI JJISl IIEIOCTHOTO BOCHPUSATUS OOBEKTOB U SIBICHUM NPHUPOADI,
MHOTOYHCJIEHHBIX TAMATHUKOB KYJIBTYpPbI, COKPOBHIL HCKYCCTBA.

OO0yueHre IIKOJPHUKOB MaTeMaTHKE HAa OCHOBE JaHHOW MPOrpamMMbl CIIOCOOCTBYET
pPasBUTHIO U COBEPIICHCTBOBAHUIO OCHOBHBIX I103HABaTEIbHBIX MPOLECCOB  (BKIrOYAs
BOOOpa)K€HUE W MBIIIJIEHUE, MaMsiITh U peub). JleTn Haydarcs HE TOJBKO CaMOCTOSITENIBHO
pelaTh MOCTaBJICHHbIE 33Jaul PA3IUMUYHBIMU CIIOCO0AMHM, HO U OIUCHIBATh Ha S3bIKE MATEMAaTUKH
BBIMIOJTHEHHbIE JIEHCTBUS U HMX pE3YyJibTaThl, IUIAHUPOBATh, KOHTPOJMPOBATH U OLEHUBATh
crocoObl JeMcTBUH M caMu JAEWUCTBUS, JeslaTh BBIBOABI M O0OOLIEHMS, JOKa3bIBaThb MX
npaBUIbHOCTE. (OCBOGHHME Kypca O0O0€CleuMBaeT pa3BUTHE TBOPYECKHX CIOCOOHOCTEH,
dopMHpyeT HHTEpeC K MaTeMaTH4YeCKUM 3HaHMAM M MNOTPeOHOCTh B HUX pAaCIHIMPEHHUH,
CIOCOOCTBYET MPOABMKEHUIO 00YJaOIUXCsl B IO3HAHUU OKPYKAIOILIEro MUpa.

INJIAHUPYEMBIE PE3YJIBTATDBI: JUYHOCTHBIE, METAIIPEIMETHBIE U
INPEJAMETHBIE PE3YJIBTATBI OCBOEHUSA ITPEJIMETA

N3yuenne reomerpun B 9 Kjacce HANpaBIEHO Ha JOCTH)KEHHE OOydYaroIIMMUCS
JMYHOCTHBIX,METANPEIMETHBIX UIIPEMETHBIX Pe3yIbTaToB.
JINYHOCTHBIE Pe3YyJIbTAThI:

-popMHupoBaHUE OTBETCTBEHHOTO OTHOIIEHUS K YUYEHHUIO, TOTOBHOCTb M CIOCOOHOCTH
00ydJaronmxcsi K CaMOpPa3BUTHUIO U CaMOOOpPa30BaHHWIO Ha OCHOBE MOTHBAIMH K OOYYECHUIO U
MO3HAHUIO, BHIOOPY HaibpHelero odpa3zoBanust Ha 0a3e OPUEHTHPOBKU B MHpE MpodeccHii u
npoecCHOHANBHBIX  MPEANOYTEHHH, OCO3HAHHOMY  ITOCTPOCHHKO  WHIUBHIYaJIbHOU
00pa30oBaTeNbHON TPACKTOPUU C YIETOM YCTOMUYUBBIX MTO3HABATEIBHBIX HHTEPECOB;

-(opMupoOBaHNE IETOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO



pa3BUTHUS HAYKHU U OOIIECTBEHHOM MPAKTUKU;

-popmMupoBaHNE KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIMMH U MJIQJIIUMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-
MCCJIEIOBATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX JESITEIbHOCTH;

-yMEHHUE SICHO, TOYHO, TPAMOTHO W3JaraTh CBOW MBICIH B YCTHOW M THCHbMEHHOH peuw,
MOHMMATh CMBICII ITOCTABJICHHON 3a/la4yM, BBHICTPAauBaTh apryMEHTAIINIO, PUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBL;

-KPUTUYHOCTh MBIIUICHHUS, YMEHHE PACIO3HABATh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBaHUS,
OTJIMYATh THIOTE3Y OT (PaKTa;

-KpEaTUBHOCTh ~ MBIIUICHHS, HWHHUIMATUBY, HAXOJYUBOCTh, AKTUBHOCTb MPHU pPELICHUU
TEOMETPHUYSCKHX 3a71ad;

-yMEHHUE KOHTPOJIUPOBAThH MIPOLECC U Pe3ybTaT Y4eOHOI MaTeMaTH4eCcKol JAesITeIbHOCTH;
-CIIOCOOHOCTh K AMOILMOHAILHOMY BOCIPHUSITHUIO MaTeMaTHYECKUX OOBEKTOB, 3a/1ad, PEIICHUH,
paccy X IeHU.

MeTanpeIMeTHBIMH _pe3yJbTaTaMu u3y4deHUs: Kypca «['eoMerpusi» sBisieTcss GopMUpOBaHUE
YHHUBEpCaIbHBIX YueOHbIX Aeiictuii (Y'Y ).

Pezynamuenvie YY/I.

— CaMOCTOSITETIbHO OOHApPYKUBATh U (POPMYIUPOBATH MPOOJIEMY B KIACCHOW M MHIUBUIYyaTbHOU
y4eOHOM JeSATEIHHOCTH;

— BBIIBUTaTh BEPCUU pEIICHUS MpOoOJIeMbl, OCO3HABaTh KOHEYHBIM pe3yibTaT, BHIOUPATH
CPEJCTBA IOCTHXKEHHUS LIENH U3 MPEAJI0KEHHBIX WIN UX UCKATh CAMOCTOSITENILHO;

— COCTaBJATh (MHAMBHIYaTbHO WJIM B TpYIIe) IUJIaH peuieHUs MpoOJieMbl (BBITOIHEHUS
IIPOEKTA);

— OA0MpaTh K KaXA0H mpobiieme (3a1aue) aJeKBaTHYIO € TeOPETUUYECKYI0 MO/IENb;

— paboTast MO TPEUIOKEHHOMY WM CaMOCTOSITENIbHO COCTABICHHOMY IUIaHy, HCIIOJIB30BaTh
Hapsily C OCHOBHBIMH W JIONOJHUTENbHBIE CpelICTBa (CIpaBOYHAsl JIUTEPATypa, CIIOKHBIE
puOOpbI, KOMIIBIOTED);

— TUTaHUPOBATh CBOIO MHAMBHUAYAILHYIO 00Pa30BaTENbHYIO TPAEKTOPHIO;

—paboTaTh MO CAMOCTOATEIbHO COCTABJIEHHOMY IUIaHY, CBEpSSICb C HHUM M C LEJbIO
JESTENIbHOCTH, UCTIPABJISIS OMIMOKHU, UCIIONB3YS CAMOCTOSITENHHO MO00paHHbIE CPEACTBA (B TOM
ymcie u HtepHer);

— CcBOOOJIHO TOJIb30BAThCS BHIPAOOTAHHBIMH KPUTEPUSMU OLIEHKH U CaMOOLIEHKH, HCXOHAS U3
LU U UMEIOLINXCS KPUTEPUEB, pa3iinyas pe3yibTaT U CIOCOObI 1EHCTBUM;

— B X0/ NIPEACTABJICHUS MPOEKTA 1aBATh OLIEHKY €ro pe3yibTaTam;

— CaMOCTOSITEJIbHO OCO3HaBaTh MPUYMHBI CBOETO YCIeXa WIM HEyCleXa U HaXOAMUThb CIOCOOBI
BBIXO/Ia U3 CUTyalluu HEYCIEXa;

— yMeTh OLEHUTh CTENEeHb YCIEIIHOCTH CBOEW MHIMBUIYyaJbHOW  0Opa3oBaTeIbHOU
JIeATEIbHOCTH;

— /1aBaTh OLIEHKY CBOMM JINYHOCTHBIM Ka4eCTBAM U YepTaM XapakTepa («KakKoB s»), ONpeAesiTh
HAIPaBIIEHUSI CBOETO Pa3BUTHUS (KKAKUM s XOUY CTaThy», «4TO MHE JUISL TOTO HAJO CAENAThy).
Ilo3nasamenvuvie YY/I:

— aHAIM3UPOBATh, CPABHUBATH, KJIIACCU(DUIIUPOBATH U 0000IIaTh (PAKTHI U SIBICHHUS,

— OCYILIECTBJISATh CPAaBHEHHME M KJIacCU(HKAIMIO, CaMOCTOSITENIbHO BbIOMpass OCHOBaHUS U
KpUTEpUU N7 YKa3aHHBIX JIOTHUECKUX ONepaluil; CTPOUTh KiIacCU(UKAIMIO MYyTEM
JTUXOTOMHUYECKOTO JIeJIeHHs! (Ha OCHOBE OTPHUIIAHMS);

— CTPOUTH JIOTMYECKH OOOCHOBAaHHOE pacCyKICHHE, BKIIIOYAIOIIEe YCTaHOBJIEHHE MPUYMHHO-
CIIEACTBEHHEBIX CBS3CHL;

— CO3/1aBaTh MaTeMaTUYECKUE MOJIEIH;

— COCTaBJISITh TE3UCHI, pa3InYHbIE BHU/IbI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBbiBaTh
uH(OPMAIIHIO U3 OJHOTO BUJA B IpYroi (TabiuIly B TEKCT, IUarpaMMy U Tp.);

— BBIYMTHIBATh BCE YPOBHU TEKCTOBOW MH(MOpMAIUH;




— YMeTh ONPENENATh BO3MOXHBIE MCTOYHHUKHA HEOOXOTUMBIX CBEACHHI, MPOWU3BOIUTH MOUCK
uH(pOpMalli1, aHATU3UPOBATh U OLIEHHUBATH €€ T0CTOBEPHOCTB;

— [IOHUMAs MO3ULMIO JPYTrOro 4eJIOBEKA, Pas3iMyaTh B €r0 peYd WM CO3JaHHBIX UM TEKCTaX:
MHEHHE (TOUKY 3PEHHs), 10Ka3aTeIbCTBO (apryMeHThI), (aKThl; TUIOTE3bl, AKCHOMBI, TEOPHUHU.
Hnst  3TOrO0  CcaMOCTOSITEBHO HCIIOJIB30BaTh  pa3JIMYHbIE BHUJIBI  YTEHUs (M3ydarollee,
IIPOCMOTPOBOE, O3HAKOMUTEIBHOE, TOUCKOBOE), MPUEMBI CITYIIIAHMUS;

— caMOMy CO37aBaTh HCTOYHWUKH HWH(POPMAIIMU PA3HOTO TUNA U JJs Pa3HBIX ayJAUTOPHIA,
coOiroaaTh UHGOPMALIMOHHYIO TUTHEHY U MpaBuiia HH(OOPMALIMOHHOW O€3011aCHOCTH;

— YMETh HCIOJIb30BATh KOMIIBIOTEPHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJOTMU KaK MHCTPYMEHT
JUISL TOCTHKEHUSI CBOMX Ilefiell. YMeTh BbIOMpaTh aJleKBaTHbIE 33Jauy€ HHCTPYMEHTaJbHbIC
IPOrpaMMHO-AIapaTHRIE CPeACcCTBAa U cepBHCHL. CpencTBoM (HOpMHUPOBAHHS TTO3HABATEIBHBIX
YV ]I cyXut y4eOHbI MaTepral.

KomvyHnukaruBHbie YY/I:

— CaMOCTOSITEJIbHO OPTaHMU30BBIBATh yueOHOE B3aUMOJICHCTBUE B rpymme (omnpeaensTs olurue
1IEJIU, IOTOBapUBaThCS APYT C IPYTrOM U T.]1.);

— OTCTauBasi CBOIO TOYKY 3PEHUS, IPUBOJUTH apPTYMEHTHI, MOATBEPkKAast UX haKTaMu;

— B TUCKYCCUU YMETh BBIIBUHYTH KOHTPAPTYMEHTHI;

— YUUTBCSI KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM HpPHU3HABaTh
OIMOOYHOCTh CBOCTO MHEHHUS (€CJIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;

— NOHUMAS NO3UYUIO OPY2020, PA3IULAMb 8 €20 pedu. MHeHue (MOYKy 3peHuUs), 00Ka3ameibCmeo
(apeymenmol), pakmoi; eunomeswl, AKCUOMbL, MEOPUU

[IpeaMeTHBIMU _pPe3VabTATAMMU3YUCHUS Kypca SBIseTCs C(HOPMUPOBAHHOCTH CIEIYIOIINX
YMEHHMN:

-OBJa/icHHe 0a30BbIM IOHATHHHBIM amnmapaToM I10 OCHOBHBIM pa3feliaM COJEp KaHMUS;
npeCTaBiIeHHe 00 OCHOBHBIX HM3y4aeMBbIX MOHATHSAX (YHCIO, TeOMeTpHuecKas (urypa) Kax
BOXHEHIINX MaTEMaTHYECKUX MOJENAX, IO3BOJIAIOIIMX ONMCHIBaTh W H3Yy4aTb peajbHbIC
IIPOLIECCHI U SIBJICHUS,

-yMeHHEe paboTaTh C TEOMETPHUUECKMM TEKCTOM (aHAIM3MpOBATh, H3BIEKAaTh HEOOXOAUMYIO
nH(pOpMaIMIO), TOYHO U IPAaMOTHO BBIPA)KaTh CBOM MBICIM B YCTHOM M NMHCbMEHHOM pEuYu C
UCIIOJIb30BAHUEM MAaTEMaTU4YECKOM TEPMHUHOJIOTMHA U CHMBOJIMKH, HCIIOIb30BAaTh Pa3IUYHBIC
A3BIKM MaTEMaTHKH, MPOBOIAUTH KJIACCU(UKALMHU, JIOTUYECKHE OOOCHOBAHHUS, J0KAa3aTelbCTBA
MaTEeMaTU4YECKUX YTBEPXKICHU;

-OBJIaJICHUE HABBIKAMM YCTHBIX, INCbMEHHBIX, THCTPYMEHTAJIbHbIX BBIYUCIICHUI;

-OBJIaJICHUE T€OMETPUYECKUM SI3BIKOM, YMEHME HCIIOIb30BAaTh €r0 I OIMUCAHUS IIPEIMETOB
OKpYXaloIlero Mupa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABIECHUN M H300pa3UTEIbHBIX
YMEHUH, IPHOOpETeHNE HABBIKOB T€OMETPUUYECKUX MTOCTPOCHUH;

-yCBOEHHME CHCTEMaTHYECKUX 3HAaHMM O IUIOCKUX (UrypaXx M KX CBOMCTBAaX, a TaKXe Ha
HarJIIIHOM YPOBHE — O IIPOCTEHIIUX IIPOCTPAHCTBEHHBIX TEJaX, YMEHHUE IPUMEHATH
CHUCTEMAaTUYECKHUE 3HAHUA O HUX JUIS PEIEHUs TEOMETPUUYECKUX U IPAKTUYECKUX 3a]1a4;

-yMEHHE W3MEpATh JUIMHBI OTPE3KOB, BEIWYHMHBI YIJIOB, HCIOIb30BaTh (HOPMYJBl JUIS
HAXO0X/ICHUS IEPUMETPOB, IIJIOLIaIel TeOMETPUUYECKUX PUTYP.






HJ’IaHl/IpyEMble PE3YIAbLTATHI 10 UTOTaAM U3YYCHUN Ka)KIIOﬁ rjiaBbl yqeﬁﬂmca

Tema

Yyammuecs Hayyarcst

Yyamuecs IMOJY4YaT BO3MOKHOCTb HAYYUTHCH

IIpu n3yvyeHunu Temsl
«BekTopbI»

Yyamuiicss Hay4YuTCA

0003HauaTh U U300paXkaTb BEKTOPHI,

n300pakaTh BEKTOP, PaBHBINA JaHHOMY,

CTPOMTb BEKTOp, pPaBHBIH CyMM€ JIByX BEKTOpPOB,
UCIIOJIB3YS IIPaBWJIa TPEYrOJbHHUKA, NAapajuleorpaMma,
(opMyIMPOBATH 3aKOHBI CIIOKEHUS,

CTPOUTb CYMMY  HECKOJBKHUX BEKTOPOB, HCIIOJIb3Ys
IIPaBWJIO MHOT'OYT'OJIbHHKA,

CTPOUTH BEKTOP, PaBHBIM PA3HOCTH JABYX BEKTOPOB,
JIBYMsI cTIoco0amu.

pewmiatb  reOMETPUYECKHUE
QIrOpUTMa BBIPAXKEHUS 4Yepe3 JaHHBIE BEKTOPBHI,
UCIIONB3Ysl  TIpaBWJIa  CJIOXKEHMsI, BBIUMTAHUSA U
YMHOKEHHS BEKTOpa Ha YHCIIO.

pemiatb  IPOCTEUIINE  I'E€OMETPUYECKHE
OIUPAACh HA U3YUYCHHBIE CBONICTBA BEKTOPOB;
HaxOJUTh CPEIHIOK JIMHUIO TpalCUUU 10 3aJaHHBIM
OCHOBaHUSIM.

B noBcegHeBHOM KM3HH WM NPH H3YYEHHH JAPYrHUX
NpeaMeToB:

3aga4yud  HMCIIOJIb30BAaHUC

3a/1a4H,

HCIIOJIB30BATh BCKTOPBI IJId PCIICHUA HpOCTGfIIJ.IHX

3ala4d Ha OHIpCACJICHUC CKOPOCTH OTHOCUTCIBHOI'O
JABUXXCHUA.

Yuamuiics MOJIYYMT BO3MOYKHOCTh HAYYUTLCH

¢ OBJIAACTb BCKTOPHBIM MCTOJIOM [Jid PCIICHHUA
3aJa4 Ha BBIYUCIICHUC U JOKa3aTCIbCTBO,
L4 HpI/I6peCTI/I OIIBIT BBIIIOJIHCHUA IIPOCKTOB.




IIpu u3y4yennu TemMbl
«MeTtoa KoOpaAMHAT

Yyammiicst HAyYuTCs:

OIepHpOBaTH Ha 0a30BOM YPOBHE MOHATUAMHU
KOOPJMHATHI BEKTOPA, KOOPAUHATHI CYMMBI U Pa3HOCTH
BEKTOPOB, IPOU3BEIEHUS BEKTOPA HA YNCIIO

BBIYUCIIATH KOOPJAUHATHI BEKTOPA, KOOPAUHATHI CyMMBI
U PAa3sHOCTH BEKTOPOB, KOOPAMHATHI IPOU3BEICHUS
BEKTOPA Ha YHCJIO,

BBIYMCIIATH YIOJ MEXAY BEKTOPaMHU,

BBIYHCIIATH CKAISIPHOE IPOU3BEICHUE BEKTOPOB;
BBIUNCIIATH PACCTOSHUE MEXY TOYKAMM 110 U3BECTHBIM
KOOpAMHATaM,

BBIYMCIIATh KOOPAUHATHI CEPEANHBI OTPE3Ka
COCTaBJISITh YPABHEHHUE OKPYKHOCTH, 3Hasi KOOPAMHATHI
LIEHTPa U TOYKH OKPYKHOCTH, COCTABIIATh YPAaBHEHHE
IIPSIMOM IO KOOpJAUHATAM JBYX €€ TOYEK;

pemaThs IpoCTEeUIINE 3a1a4l METOIOM KOOPINHAT

Yyammiicst MOJyYUT BO3MOKHOCTh HAYYUTHCH:

¢ OBJIAACTb KOOPAHWHATHBIM MCTOAOM PCHICHUS
3aJa4 Ha BBIYMCIICHUC U JOKa3aTCIIbLCTBO,

e pUOOPECTHU OMBIT UCTIOIb30BAHUS
KOMIBIOTEPHBIX IIPOTPAMM JUIS aHAIH3a
YaCTHBIX CIIy4acB

® B3aUMHOIO PACMOJIOKEHUS OKPYKHOCTEH U
PSIMBIX;

e puOOPECTHU OMBIT BBIIOJIHEHUS IPOEKTOB

IIpu u3y4yeHuu TemMbl
«CooTHOLIEHUS] MEXKIY
CTOPOHAMH M YIJIaMHU
TPeyroJbHHUKA.
CxansipHoe npousse-
JAeHHE BEKTOPOB»

Yyamuiics HaAy4YUTCHA:

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMU: CHHYCA,
KOCHHYCa U TaHT€HCa YIJIOB,

IIPUMEHSATh OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO
IIPU PEIIeHUH 3a]a4 Ha HaXO0KJI€HUE OJHON
TPUTOHOMETpHUUYECKON (DYHKIIUU Yepe3 Apyrylo,

n300paXxaTh Yrol MKy BEKTOPaMH, BEIYUCIATh

CKaJISIpHOE MPOU3BEICHIE BEKTOPOB,

HaXOJUTh YIJIbl MEXAY BEKTOPAMHU, UCTIOIb3YsI
(bopMyIy cKalsipHOTO NMPOU3BEACHHS B KOOPANHATAX,
MPUMEHSTh TEOPEMY CUHYCOB, TEOPEMY KOCHHYCOB,

NPUMEHSTH (POPMYITy IUIOIIAIU TPEYTOJIbHUKA: S =

1 absin o

2 1

peuiaTb HpOCT@ﬁIHPIC 3ala4i Ha HaXO0XICHUE CTOPOH U

Yuamuiics MOJIYYMT BO3MOKHOCTh HAYYUTLCH:

®  BBIYUCIIATH IUIOWAU (UTYpP, COCTABICHHBIX U3
JBYX U OoJiee MpsSMOYTOJIbHUKOB,
napajuieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra 1
CEKTOpa;

®  BBIYKCIATH IUIOMIAIU MHOTOYTOJIbHUKOB,
WCIIOJIb3YSl OTHOIIEHUS PAaBHOBEIUKOCTH U
PaBHOCOCTaBJIEHHOCTH;

® [PUMEHSATH alireOpandeckuii u
TPUTOHOMETPUUECKUN MaTepual Mpu pelieHnH
3a/1a4 Ha BBIYMCIICHUE MIJIOMAAeH
MHOTOYT'OJIbHUKOB;

e 1puOOpecTH ONBIT IPUMEHEHUS
anredpanvdeckoro U TPUrOHOMETPUUYECKOTO
anmnapara npy pelieHuU reOMETPUUECKHX 3a]au




YTJI0B IIPOU3BOJIBHOTO TPCYIrOJIbHHUKA

IIpu u3y4yennu TemMbl
«/lMuHA OKPYKHOCTH U
IUIOIA/Ib KPYra»

Yyammiicst HAyYuTCs:

omepupoBatb Ha  0a30BOM MOHATUSIMH
MPAaBUJIBHOTO MHOTOYTOJIbHHKA,

HPUMEHATH dopMysly Ui BBIUMCIEHMSI  yria
MPaBUIIEHOI'O N-YIOJIbHUKA.

NPUMEHSTH (DOPMYIIBI IJIOIIAAH, CTOPOHBI MPABUIBHOTO
MHOTOYTOJIbHUKA, pajJnyca BIUCAHHOW W OMUCAHHON
OKPY>KHOCTH,

OPUMEHSTh  (OpPMYNBl JJIMHBI OKPY>KHOCTH, JIyTH
OKPYKHOCTH, IUIOIIAIN KpPyra ¥ KPyroBOro CEKTopa.
WCIIOJIB30BaTh CBOWCTBA M3MEpPEHUs [UIMH, YIVIOB IIpU
pelieHun 3a/Jad  Ha HaxXOXJEHUE [JIMHBI OTpe3Ka,
rpasyCHOUN MephI yria;

BBIYUCIIATH romanu TPEYroJbHUKOB,
IIPSIMOYTOJIBHUKOB, TPANELH, KPYTOB H CEKTOPOB;
BBIUUCIIATh JUIMHY OKPYKHOCTH M JUIMHY JAYTH
OKPY>XHOCTH;

BBIUNCIIATH JJUHBI JIMHEHHBIX 3JIEMEHTOB (GUTYp M HX
YTJIbI, UCTIOJB3YS H3y4eHHBIE (DOPMYIIBI.

YpOBHE

B moBcegHeBHOM KM3HH WM NPH H3YYEHHH JAPYrHX
NpeaMeToB:

peuiaTtb IMPAKTUYCCKUC 3aJaa4u, CBsA3aHHBIC C
HAaXOXKXIACHUCM I'COMCTPUYICCKUX BCIIMYUH.

Yuamuiics MOJIYYMT BO3SMOKHOCTh HAYYUTLCH:

® BBIBOAUTH (POPMYIY AJIsl BBIUMCICHUS yIiia
IIPaBUJILHOTO N-YIOJIbHUKA U IPUMEHSTH €€ B
IIPOLIECCE PELICHHUS 3a/1aY,

®  IIPOBOJUTH JI0KA3aTENbCTBA TEOpEM O hopmylie
IUIOIIAY, CTOPOHBI IIPABUIILHOTO
MHOT'OYTOJIbHUKA, paJlyca BIUCAHHOU U
ONMCAHHOW OKPYKHOCTH U CJIEACTBUHI U3 TEOPEM
Y IIPUMEHSATD UX IPU PELICHUH 3a/1a4,

® pemarh 3aa4M Ha J0KA3aTeIbCTBO C
MCI0JIb30BaHNEM (OPMYII JUITMHBI OKPYKHOCTH U
JUITMHBI AYTU OKPY>KHOCTH, (hopMy mtomaei

¢uryp.




IIpu u3y4yennu TemMbl
«JIBHKEHUSD)

Yyammiicst HAyYuTCs:

OIepHUPOBaTH Ha Oa30BOM YPOBHE MOHATUAMHU
0TOOpaKEHHsI TUIOCKOCTH Ha Ce0s U JIBUKCHUS,
OIepHUpPOBaTh Ha 6a30BOM YPOBHE MOHATUSMHU OCCBOU U
LCHTPAIBHONW CUMMETPHH, MapalIeIbHOTO MEPEHOCa,
MOBOPOTA,

pacro3HaBaTh BUJIbI JIBHKCHUH,

BBIITOJHATD IIOCTPOCHUC IIBI/I)KGHI/Iﬁ C IOMOIIIBIO
LUPKYJISL U JIMHEWKHU, OCYILECTBIIAThH MPeodpa3oBaHme
uryp,

pacro3HaBaTh 10 YEPTEeKaM, OCYIIECTBIIATH
peoOpa3oBaHus (GUTYpP C IIOMOIIBIO OCCBOU U
[CHTPATBHOW CUMMETPHH, MApaJIeIBHOTO MEPEHOCa U
MOBOPOTA.

Yuamuiics MOJIYYMT BO3SMOKHOCTh HAYYUTLCH:

® [IPUMEHATH CBOWCTBA JABM)KEHHUS IIPU PELICHNUN
3az1ad4,

®  [IPUMEHSTH IOHATHS: OCEBasl U LIEHTPAJIbHAs
CUMMETpHUS, IapajlIeIbHbI IEPEHOC U OBOPOT
JUISl PEILICHUN 3a]a4

IIpu u3y4yeHnu TemMsl
«HavyaJibHbI€e CBeleHUA
U3 CTepeoMeTpUun»

Yuamuiicsi OJTyYHTHPEACTABIEHUS O MPOCTCUIIINX
MHOTOTPpAaHHHMKAX, TEJIaX M MOBEPXHOCTSIX B IMPOCTPAHCTRBE;
3HATh (POPMYJIBI [ BEIUMCIICHUS TUIOMIAICH TOBEPXHOCTEH U
00BEMOB TeN

IIpu u3y4yeHuu TemMbl
00 akcuomax

yanlHP’ICH ITO3HAKOMHUTCA C OCHOBHBIMH aKCHMOMaMH
IMJIAaHUMCTPHH, 6y21€T HMETHh NPCACTABIICHUC 00 OCHOBHEIX

IVIAHUMETPHUH JTanax pasBUTUS FCOMETPUH.
IToBTOpEHHE Kypca Yyamuiicss HAy4YuTCsA:
IVIAHUMETPHUH e IIPUMEHATH IIPU PEILLIEHUU 3a/1a4 OCHOBHBIE

COOTHOUIEHUS MEXAY CTOPOHAMH U yriaMu
IIPSAMOYTOJIBHOTO U IIPOU3BOJIBHOTO TPEYIOJIbHUKA,
MPUMEHSTH (POPMYIIBI TUIOIIAN TPEYTOJIbHUKA.
penaTh TPEyroJabHUKH C IIOMOIIBI0 TEOPEM CHHYCOB U
KOCHHYCOB,

IIPUMEHSATH NIPU3HAKU PABEHCTBA TPEYTOJILHUKOB IIPU
pELICHUH T€OMETPUYECKUX 3a/1ay,

MPUMEHSTh IPU3HAKU NTOJ1I00US TPEYTOJIbHUKOB MPU
pELICHUH TEOMETPUIECKUX 3a/1a4,

OIIPEJIEIATh BUJIbI YETHIPEXYTOJIbHUKOB U X CBOMCTBA,




UCIOJIb30BaTh (OPMYIIBI IUTOMAAeH Guryp ans
HAXO0XJICHUS WX IUIOLIA/IH,

BBITOJIHATH YEPTEXK 10 YCIOBUIO 3a]]a4H, pelIaTh
IpoCTEHIINE 3aJa4i 110 TeMe «YeThIpeXyroJbHUKN
HCIIOJIb30BaTh CBOMCTBO CTOPOH YETHIPEXYTOJbHUKA,
OMKMCAHHOTO OKOJIO OKPYKHOCTH; CBOMCTBO YIJIOB
BIIMCAHHOTI'O YETHIPEXYTOJIbHUKA IPU PELLIEHUH 3a/1a4,
UCIOJIb30BaTh (POPMYIIbI ITTMHBI OKPYKHOCTH U JIyTH,
IUIOLIA/IM Kpyra U CEKTOpa IpH pEelIeHNUH 3a/ad,
peliaTh TeOMETPUYECKUE 3aauu, ONUPAsICh Ha CBOMCTBA
KacaTeJbHBIX K OKPY>KHOCTH, TPUMEHSS
JIOTIOJTHUTEIIBHBIE TOCTPOCHUS, aNreOpandecKuii u
TPUTOHOMETPHUECKUN ammapar,

MIPOBOJIUTH ONEPAIIMH HAJl BEKTOPAMH, BBIYUCIISThH
JUIMHY U KOOPJIMHATBI BEKTOPA, YTOJl MEX]ly BEKTOpaMH,
pacro3HaBaTh YpaBHEHUS OKPYKHOCTEH U MPSAMOii,
YMETh UX HCIOJIb30BATh,

UCIIOJIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHUS B
MPAKTUYECKOMN JEATEeIbHOCTH JJISl PELICHUS
MPaKTUYECKHX 3a/1a4, CBA3aHHBIX C HAXOKIECHUEM
T€OMETPUUYECKUX BEITUYUH




COJAEP)KAHUE KYPCA

IloBTOpenune maTepuana 8 kiaacca.

TpeyronpHuku. YeThIpeXyTrOJbHUKH.

1.I'naBa 1X. BekTopbl.

OnpedeneHue @ekmopa, 3AKOHbl CLONCEHUA 8EeKMOPO8, VYMHOMNCEHUe 6eKmopa Hda
yucno. Ilpumenenue 6eKmopoe K peuweHuro 3a0au.

Ocnoeénaa wuenb— HAyduTh OOYYAIONIMXCS BBINOJHATH JEUCTBUSA HAJ BEKTOpaMH Kak
HaNpaBJICHHBIMU OTPE3KaMHM, YTO BAXXHO JUUIsl IPUMEHEHHSI BEKTOPOB B (DU3HKE; TO3HAKOMUTH C
HCIIOJIb30BaHNUEM BEKTOPOB MpPU PEIICHUM T'eOMEeTpUYecKuX 3ajad. BekTop ompenensiercs: Kak
HaNpaBJICHHBIA OTPE30K U JACHCTBUS HAJ BEKTOPAMH BBOJISATCS TaK, KaK 3TO MPUHSATO B (U3UKE,
T. €. KaK JIICTBUS ¢ HampaBiIeHHbIMU OTpe3kamMu. OCHOBHOE BHUMAaHHE JOJKHO OBITH YAENIEHO
BbIpa0OTKE YMEHU BBINOJIHITH ONEpPAalM HAJl BEKTOpaMHU (CKJa/AbIBaTh BEKTOPHI MO IIpaBUIaM
TpeyrojbHUKa U MapajijiesiorpaMmma, CTPOUTh BEKTOP, PAaBHBIM pa3HOCTU JIBYX JAHHBIX BEKTOPOB,
a TaK)Ke BEKTOP, PaBHBIM [TPOU3BEIEHHUIO JAaHHOTO BEKTOPA HA JAHHOE YHCJIO).

2. I'naBa X . MeToa KOOpAUHAT.

Haxooicoenue koopounam 6ekmopa, ypasHeHue OKPYICHOCMU U NPAMOU, Popmyivl
KOoOpouHam cepeOuHvl ompe3xa, OJuHbl 6ekmopa. Pewenue npocmetiuux 3aoau 8
KOOpOuHamax.

OcHnoenasa yenb — HayunuTh OOYUYAIOUINXCS BBHIONHATE ACUCTBUA HAJl BEKTOPAMH Kak
HalIpaBJIEHHBIMU OTpe3kamu. Ha mpumepax 1mokasbiBaeTcsi, Kak BEKTOPbI MOT'YT IPUMEHSTHCS K
pEIIeHUI0 TeOMETpUUECKUX 3a1au. JleMoHcTpupyeTcs 3pPeKTUBHOCTh MPUMEHEHUS (POPMYIT JIst
KOOpJMHAT CEPEIMHbI OTPE3Ka, PACCTOSIHUSI MEX/1y IBYMs TOUKaMH, YPaBHEHUI OKPYKHOCTHU U
MPSIMOM B KOHKPETHBIX T€OMETPUYECKHX 3a]]auax, TEM CaMbIM JaeTcs MpeAcTaBiIeHue 00
U3Y4EHUH T€OMETPUUECKUX (PUTYP C TIOMOIIBIO METOJIOB alIreOpHl.

3. I'maBa Xl. CooTHomeHHsI Mexay CTOPOHAMH M YIJIaMu TpeyrojbHuka. CkaasipHoe
Npou3Be/ieHue BEeKTOPOB.

Cunyc, xocunyc u maneenc yena. Teopemvl cuHycos u Kocunycos. Peuienue mpey2oibHUKoS.
Dopmynvl naowaou mpey20ibHUKOS.

OcHosnasn yenp — pa3BUTh YMEHHE 00yUarOIIUXCs IPUMEHSATh TPUTOHOMETPUUYECKHI anmapaT
IIPU PEIICHNU T€OMETPUUYECKUX 3a/1a4.

Cunyc u kocuHyc mwoboro yrma ot 0° go 180° BBOASTCS C MOMOIIBIO EIUHUYHOMN
MOJIyOKPY’KHOCTH, JOKAa3bIBAlOTCS TEOPEMBbl CHHYCOB M KOCHHYCOB M BBIBOAMTCS €IIE OJHA
dbopmyIa mIomaan TpeyrojibHUKa (MOJOBUHA MPOU3BECHHUS JBYX CTOPOH Ha CHHYC yIila MEX1y
HUMHU). DTOT anmnapar NpUMEHSIETCsI K PEIIEHUIO TPEYTOJIbHUKOB.

OcCHOBHOE BHHMMaHHUE CIEAyeT YAEIUTb BBIPAOOTKE MPOYHBIX HABBIKOB B IMPUMEHEHHH
TPUTOHOMETPHUUYECKOT'0 anmapaTa Npu peleHu FTeOMETPUUECKUX 3ajau.

4. T'nasa Xll. lnnuHa OKPYKHOCTH U IJIOIIAAb KPYra .

IIpasunvuvie mrozoyeonvHuku. OKpPYIHCHOCMU, ONUCAHHASL OKOJIO NPABUTLHO20 MHO20Y20IbHUKA U
enucanHas 6 nezo. Ilocmpoenue npasuibHbIX MHO20Y201bHUKOS. [[1una okpyscnocmu. Ilnowaos
Kpyea.

Ocnosénaa uenv — pPACHIMPUTh 3HAHHE OOYYAIOMIMXCS O MHOTOYTOJIBHUKAX; pPaccMOTPETh
MOHATHS JJIMHBI OKPYXXHOCTU M IUIOIIAAN Kpyra u ¢GopMyibl JUisl UX BbIYMCIEHUs. B Hauane
TEMBI JaeTCsl ONpE/eTeHNUEe MPAaBUIBHOIO MHOTOYTOJbHHKA M PAacCMAaTPHUBAIOTCA TEOPEMBI 00
OKPYKHOCTSIX, ONUCAaHHOM OKOJIO MpPaBHJILHOTO MHOTOYrojbHMKa W BOUCaHHON B Hero. C
IIOMOIIBIO  ONMCAHHOM OKPYXHOCTM pELIaloTCs 3aJadyd O IOCTPOEHUM IPaBUIIBHOTO
HIECTUYTOJIbHUKA U  IPAaBHJIBHOTO n-yroibHuka. ®opmynbl, BbIpakaroliye CTOPOHY
IIPAaBWJIBHOTO MHOTOYI'OJIBHUKA M DPaJuyC BIMCAHHOM B HETO OKPYXHOCTHU YEPE3 paauyc
ONMCAHHON OKPY>KHOCTH, UCIOJB3YIOTCS MPU BbIBOJIE (GOPMYII UTMHBI OKPYKHOCTU U TLJIOLIAAN
Kpyra. BelBoj omnupaercs Ha MHTYUTHBHOE IPEACTABICHHUE O MpEAeNe: IPU HEOTPaHWUYEHHOM
YBEJIIMYEHUH 4YHCIIa CTOPOH MPAaBUIBHOIO MHOTOYTOJIbHHMKA, BIIMCAHHOTO B OKPY)KHOCTb, €rO



NEepUMETP CTPEMUTCS K JJIMHE 3TOW OKPYXKHOCTH, a IUIOmAaAb — K IUIOMIAAU Kpyra,
OTPAaHUYEHHOTO OKPYKHOCTBIO.

5. I'nasa XIII. ABu:xenus.

Omobpasicenue niockocmu Ha ceds. Tlonamue osudicenus. Ocedas u YeHMpanbHAas CUMMEMPUU.
Ilapannenvnuiti nepenoc. Ilosopom. Teopema @aneca.

Ocnoenasa yenb — TO3HAKOMUTH OOYYAIOIIUXCS C MOHSATHUEM JBMKEHUS M €r0 CBOICTBaMH, C
OCHOBHBIMM BUJAMH JIBUKEHUW, CO B3aUMOOTHOILIEHUAMU HAJO0KEHUN U JBWKECHUU. [[BHKeHHE
IUIOCKOCTH BBOJUTCS Kak OTOOpa)KeHHE IUIOCKOCTH Ha cels, COXpaHsollee pacCTOsSHUE
Mexay Toukamu. [lpum paccmMoTpeHHHM BHUJOB JBUKEHUNW OCHOBHOE BHHUMAaHHUE YACIAETCA
MOCTPOEHUIO 00Pa30B TOYEK, MPAMBIX, OTPE3KOB, TPEYTOJIHHUKOB MPH OCEBOW M LEHTPaIbHOU
CUMMETPUSX, MapaLIEIBHOM TepeHoce, nmoBopore. Ha addekTHpIX mpumepax moKa3bIBaeTCs
MIPUMEHEHUE IBUKEHUI MPU PELICHUN IeoMeTprUYecKuX 3a1ad. [TonsTue HaoKeHus: OTHOCUTCS
B JIAaHHOM KypC€ K YHCJIY OCHOBHBIX NOHSTHH. JlOKa3bIBaeTCs, UTO MOHATHS HAJOXKEHUS U
JBYDKEHUS SBJISIIOTCSI DKBUBAJICHTHBIMU: JTI000€ HAJIOKEHUE SIBISIETCS JBUKEHUEM IJIOCKOCTH U
oOparHo. V3ydyeHne oKa3aTeabCcTBa HE SBISIETCS 00s3aTEeIbHBIM, OHAKO CIEAYET PacCCMOTPETh
CBSI3b IIOHSTHI HAJIO)KEHUSI U JIBUKEHUSI.

6. I'maa X1 X. HauajibHble cBe/leHUsI U3 CTePeOMeTPHH.

Ilpeomem cmepeomempuu. ['eomempuueckue mena u nosepxnocmu. Muo2coepaHHuKu: npusma,
napanneienuned, nupamuoda, @Gopmynvl Ons vlyuUcCieHuss ux obvemos. Tena u nosepxHocmu
epaujerus: KOHYC, cgepa, wap, Gopmyavl 01 BbIYUCIEHUS NIOUWAOell Ux NnoeepxHocmel u
00vbemo8.

JlaTp HayanbHOE MPEACTABICHUE O TeJlaXx U IOBEPXHOCTSAX B IMPOCTPAHCTBE; MO3HAKOMHTH
00yJaroumxcsi ¢ OCHOBHBIMH (DOpMyJiaMu JJIsI BBIYMCIICHHS IUIOIIAICH; TOBEPXHOCTEH U 00b-
€MOB Tell.

OcHnogHnasa yenp - pacCMOTPEHHUE MPOCTEHIIMX MHOIOTPAHHUKOB (IPU3MBI, Mapajieenunesa,
NUPAMUJIBI), a TaKXKe Tel W TMOBEPXHOCTEH BpalleHus (UMIUHApPA, KOHyca, cdepbl, mapa)
MPOBOJIUTCS HA OCHOBE HATJISAHBIX MPECTABICHUN, 0€3 MPUBICYCHHUS aKCMOM CTEPEOMETPHHU.
@opmynbl Uil BBIYUCICHHS OOBEMOB YKa3aHHBIX TeNl BBIBOJSATCS HA OCHOBE MPUHIHUIA
KaBanbepu, popMynbl 151 BRIYUCIICHUS TUTOIIAEH OOKOBBIX MOBEPXHOCTEH IMMJIMH]IpA U KOHYyCa
MONy4aloTCs C TOMOIIBIO Pa3BepTOK ATHUX TMOBepxHocTed, Qopmyna momaau chepsl
pUBOIUTCS 0€3 000CHOBAHMUS.

7.IloBTOpenue. Pemenue 3aau.

Iapannenvnovle npamvie. Tpeyeonvbruxu. Pewenue 3a0au.

OcHoenas yenwb-noBTOpeHNE, 0000IIEHNE U CHCTeMaTH3aIs 3HaHHii, yMEHUW U HaBBIKOB 32
Kypc reomerpun 9 knacca.Ilonroroska k OI'D.



KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Ne n/mt HaunMeHoBaHMe pa3jeioB Kypca, TeM YPOKOB KoJ- Bo Hara
4acoB
1 [ToBTOpeHue Kypca reomeTpun /-8 Kiacca 1 03.09
2 [ToBTOpeHue Kypca reomeTpun /-8 Kiacca 1 05.09
3 BxoaHasi KOHTpoOJIbHAs1 paboTa 1 10.09
2. I'masa IX. BekTopsl 5
4 [TonsiTue BekTOpa 1 12.09
5 [TonsiTHe BeKTOpa 1 17.09
6 Cno>keHUe ¥ BBIYUTAHUE BEKTOPOB 1 19.09
7 CrnoxeHue 1 BBIYUTAHUE BEKTOPOB 1 24.09
8 YMHOKEHHE BEeKTOpa Ha uucio. [IpuMeHenne BeKTopoB 1 26.09
K PEIICHHIO 3a]1a4.
3.I'maBa X. MeToJ KoOpAMHAT 11
9 Koopaunats! BekTopa. 1 01.10
10 | Ilpocreiimme 3a1a4u B KOOPAXHATAX 1 03.10
11 | [pocreiimie 3aga4u B KOOpAMHATAX 1 08.10
Pemenne 3anau.
12 KourtpoJabHnas padora no reme «BekTopsl. 1 10.10
IIpocreiimme 321241 B KOOPAHMHATAX)
13 | AHanu3 KOHTPOJIBHOM paboThl. Y paBHEHHS OKPYKHOCTH. 1 15.10
14 VYpaBHEHUS OKPYKHOCTH. 1 17.10
15 VYpaBHeHue okpykHOCTH. Pemenue 3amay. 1 22.10
16 VYpaBuenue npsimoit. Permenue 3amay. 1 24.10
17 VYpaBuenue npsimoit. Permenue 3amaq 1 05.11
18 Pemenue 3amau. 1 07.11
19 | KourpoabHasi padora mo Teme «MeToa KOOpAUHATY. 1 12.11

4. I'maBa XI. CooTHOLICHHS MeKAY CTOPOHAMM B
yIJ1aMHu TpeyrojbHuka. CKajJasipHoe Npou3BeaeHne 10
BEKTOPOB.




20 | AHayiu3 KOHTPOJIBHOM paboThl. CHHYC, KOCUHYC U 1 14.11
TaHTeHC yrina. PopMyIbl IPUBEACHMUS. '
21 CooTHoOIIEHNS MEXly CTOPOHAMU U YIJIaMu 1 1911
TpeyrojibHHUKa. TeopemMa CHHYCOB '
22 Teopema KocuHycOB 1 21.11
23 Pemenue TpeyroibHUKOB 1 26.11
24 N3meputenbabie pabOThI 1 28.11
25 CkansipHoe IpOu3BEIeHNE BEKTOPOB 1 03.12
VYron Mexay BeKTopaMu
26 | CkanspHOe IpOU3BEIEHUE BEKTOPOB B KOOPAUHATAX U 1 05.12
€ro CBOMCTBA '
27 CBOIiCTBa CKaJISIPHOTO MPOU3BEICHUS 1 10.12
28 | IlpuMeHeHue CKaIsIpHOTO MPOU3BEICHHUS BEKTOPOB K 1 1212
PELIECHMIO 3a/1a4. '
29 | KonTpoJabHasi pa6ora nmo Teme «CoOTHOIIEHHS 1 1712
MeEJK/y CTOPOHAMH H YIJIAMH TPEYTrOJIbHUKA. '
5. 'masa XII. /liuHa OKPYKHOCTH U IJIOIAAb 12
Kpyra
30 | AHayuu3 KOHTPOJBHOM paboTsl. [IpaBuiibHbIE 1 10.12
MHOTOYTOJbHUKH. '
31 | ®opmysabl A BEIYUCICHUS TUIOMIATN PABUIBLHOTO 1 94.12
MHOTOYTOJIbHUKA, €r0 CTOPOHBI U PaJinyca OKPYKHOCTH '
32 Pemenue 3amau no teme: «lIpaBuibHbIE 1 26.12
MHOTOYTOJTbHUKI» '
33 [TocTpoenue mpaBUIIbHBIX MHOTOYTOJILHUKOB 1 14.01
34 | JlnuHa OKpPY>KHOCTH. 1 16.01
35 | AnuHa OKpY>KHOCTH 1 21.01
36 [Tnomane kpyra. [Imomans KpyroBoro cexropa. 1 23.01
37 [Tnomane kpyra. [1momans KpyroBoro cexropa. 1 28.01
38 | Pemenue 3amau. 1 30.01
39 Pemenue 3amau 1 04.02
40 Pemenue 3amau 1 06.02




41 KonTtpouabHas pa6ora no teme «/luinHa OKpy:KHOCTH 1 11.02
U IJIOLIAAb KPYray» '
6. I'nasa XIII. /IBuzkenust 6
42 AHanM3 KOHTPOJIbHOU paboThl. [loHITHE NBYKCHUS 1 13.02
43 OceBas U LIeHTpaJIbHAsE CUMMETPHUH. 1 18.02
44 | [1apamienpHbIi IEpeHOC 1 20.02
45 [ToBopoTt 1 25.02
46 Pewenue 3amau 1 27.02
47 | KonTpoJibHasi padoTa mo teme «/IBuKeHHs». 1 03.03
7. I'naBa XIV. HauaabHbIe cBeeHUS U3 10
cTepeoMeTpuH
48 | AHanu3 KOHTPOJIBHOH paboThl. MHOrOrpaHHUKH 1 05.03
[Ipenmer crepeomeTpum.
49 O6beM Tena 1 10.03
50 CBoiicTBa IPSIMOYTOJILHOTO TTapalieenumne/a 1 12.03
51 [Mupamua 1 17.03
52 | Tena u NOBEPXHOCTHU BpALIECHUs 1 19.03
Hunuuap
53 Konyc 1 31.03
54 Cdepa u map 1 02.04
55 | Pemenue 3anau 1 07.04
56 | Pemenue 3amaq 1 09.04
57 | KouTpoabHasi padora no teme: «HavyaabHblie 1 14.04
CBeJeHHUsI U3 CTepeoMeTpHn» '
8. I'ToroBoe nmoBTOpEHME. 11
58 | Ananm3 KOHTpPOJBHOM paboThl. [loBTOpeHNE. YpaBHEHNE 1 16.04
IpSIMOii ¥ OKPYKHOCTH. Perenue 3amau. '
59 [ToBTopenue. TpeyronpHukn. Pemenne 3amay. 1 21.04
60 | [loBropenue. [{yinHa OKPY>KHOCTH U IIJIOLIAIb KPYTa. 1 93.04
Pemenue 3amau. '
61 | [loBropenue. YerslpexyroabHuku. Perienue 3amaq 1 28.04
62 Pemenue 3amau OI'D 1 30.04




63 | Pemenue 3amau OI'D 05.05
64 Pemenue 3amay OI'D 07.05
65 | MToroBasi KOHTpoOJILHasi pa6oTa 12.05
66 AHanu3 KOHTPOJIbHOM paboThl. Pemenue 3amay OI'D 14.05
67 Pemenue 3amay OI'D. 19.05
68 O6o06maromuii ypoxk. 21.05




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME KYPCA

Yueonuk«l'eomerpuss  7-9» s obOmeoOpa3oBaTenbHbIX yupexkaenuin JI.C.  AtaHacsH,
B.®.Byry3o0s, C.b. Kagomnes u ap. 20-e uza. - M.: [Ipocsemenue, 2010. - 384 c.

JlonoIHUTeIbHAS JTUTepaTypa:

1) 'eomerpus. 9 knacc. Jumaktuaeckue marepuansl. 3uB b.I'.11-¢ uzn. - M.: [Ipocsemienue,
2009. - 127 c.

2) Usyuenue reomerpun B 7-9 knaccax. [Tocodue mist yaurteneit. Artanacsa JI.C. u ap.
7-e uzn.- M.: IlpocBemenne, 2009. - 255 c.

NuTepHeT-pecypcenl:

1. ®enepanbHbIil HHCTUTYT MEAArOrHYECKUX U3MepeHuinWww.fipi.ru
2. ®enepanbHBIN EHTP TECTUPOBAHUIWWW.rUstest.ru

3. PocO6pHamzopwww.obrnadzor.gov.ru

4. Poccuiickoe obpazoBanue. deaepanbHblil mopranedu.ru

5. denepaibHOE areHCTBO M0 00pa3oBanuio Pded.gov.ru

6. denepanbHbIi COBET MO yueOHMKaM MuHHCTEpCcTBa 00pazoBaHust 1 Hayku Poccuiickoit
®deneparuuhttp://fsu.edu.ru

7. OTKpBITHIN OaHK 3aJaHUI TI0 MAaTEMAaTHKE
http://www.mathgia.ru:8080/or/gial2/Main.html?view=TrainArchive
8. Caiit Anekcanapa Jlapuna http://alexlarin.net/

9. Cetpb TBOpYECKHX yunTenei http://www.it-n.ru/

MynbTUMEANNHBIA KOMIIBIOTEP, IPOEKTOP, SKPAH
TaGnuipl Mo Temam
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Ne 10129.08.2019 r.

/C.B.JIeonosa/30. 08. 2019 .

noanuck pykosoautens MO  ®.1.0.nara


http://www.fipi.ru/
http://www.rustest.ru/
http://www.obrnadzor.gov.ru/
http://edu.ru/
http://ed.gov.ru/
http://fsu.edu.ru/
http://www.mathgia.ru:8080/or/gia12/Main.html?view=TrainArchive
http://alexlarin.net/
http://www.it-n.ru/

| lpunoxxenus

1. I'paduk KOHTPOJIA
2. Kputepuu, HOpMbI OLICHKM 3HAHUM y4aluxcs
3. KoHTpoJIbHO — U3MEPUTEILHBIC MaTEPUATIBI



I'pagux koHTpOIS

Ne Bun xonTpons Komunyectso [Hara
n/m 4acoB
1. | Bxonnas KoHTposbHAs paboTa 1 10.09
2. KoHTtposbHas padota mo teme «BeKTopsl. 1 10.10
[Tpocreiimme 3a1aun B KOOPIUHATAX)
3. | KonrponbHas pabota mo teme «Metoj 1 12.11
KOOpJIMHATY.
4. | KourpoabHas pabora 1o reme 1 17.12
«CoOOTHOLIEHUSI MEX]Ty CTOPOHAMH U
yriamMu TPEYroJbHUKAY.
5. KoHTtposbHas pabota mo teme «/[muHa 1 11.02
OKPYKHOCTH H IIJIOMIAh KPyTa
6. KoHTtposbHas padoTta mo 1 03.03
TeMe«/IBUKEHUS».
7. KoHTposbHas pabora 1o Teme 1 14.04
«HavanbHble cCBeIeHUS U3
CTEPEOMETPU
8. | UtoroBas koHTposbHAs paboTa 1 12.05




KpuTepun u HOpMbI OLIeHKH 3HAHUI, YMEHUI 1 HABBIKOB 00Y4YAKOIIHXCS
110 TeOMETPHH.

1. Oyenka nucoMeHHbIX KOHMPOJILHBIX PAOOM 00YUAIOUWUXCA NO 2e0MEMPUN:
OTBeT OLICHUBACTCSA OTMETKOHN «5», e€Ciu:

° pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,
® B JIOTMYCCKHUX PACCYKACHUAX U 000CHOBaHUH pE€UICHUA HET Hpo6en013 n OIHI/I6OK;
® B pPCHICHHKM HET MAaTeMaTHYCCKUX oIIn0oK (BOSMO}KHa OJHa HCTOYHOCTbH, OIIMCKAa,
KOTOpas HC ABJIACTCA CIICACTBUEM HC3HAHUA WJIM HCIIOHUMAHUS yqe6H0r0 MaTepI/IaJIa).
OtMmeTka «4» cTaBUTCS B cdlIeayromux ciydaiax:

e paboTa BBHINOJHEHA MOJHOCTHIO, HO 0OOCHOBAHMUS ILIATOB PEIICHUS HEAOCTATOUHBI (€CIH
yMeHHue 00OCHOBBIBATh PACCYKACHUS HE SBISUIOCH CIICIHATBHBIM 00BbEKTOM MTPOBEPKH);
e JIONyNICHbI OfHAa OmMMOKAa WJIM €CTh JBa — TPU Heno4yéra B BBIKJIAJIKAX, PHCYHKaX,
yepTekax Wi rpaukax (€Cly 3T BHIBI padOT HE SBISIMCH CHEIUAIBHBIM OOBEKTOM
IIPOBEPKN).
Otmetka «3» CTaBUTCS, €CIH:

e JomylieHo Oojee OJHOM owmMOKM WM Oojee IAByX — TpeX HEJAOYETOB B BBIKJIAJKax,
yeprexax WM rpadukax, HO oOydaromuics obimamaer 00s3aTeIbHBIME YMEHUSMHU TI0
IpOBEPSIEMON TeME.

OTtMeTKa «2» CTaBUTCH, €CJIN.

e JIOMYIICHBI CYIICCTBCHHBIC OIMMOKH, TOKa3aBIIHMe, 4YTO OOydJaromuics He oOyamaet
00s13aTeIbHBIMU YMEHHSIMU TI0 JIAHHON TeME B TIOJIHOW Mepe.
OtmeTka «1» cTaBUTCS, €CIu:

e paboTa moKa3alia MOJHOE OTCYTCTBUE Y OOYYAIOIIEToCs 00s3aTeNbHBIX 3HAHUM U YMEHUM
0 MPOBEPSEMOU TeMe WM 3HAYUTEIIbHAS YacTh paOOTHI BEITIOJHEHA HE CAMOCTOSTEIIBHO.

Y4YuTens MOXKET MOBBICUTH OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOIIPOC WIIH
OpUTHHAIILHOE PEIlIeHUe 3a7]a4i, KOTOPbIe CBUACTEIHCTBYIOT O BBICOKOM MaT€MaTHYECKOM
Pa3BUTHHN 00YYAIOIIETOCS; 3a pellieHrne 0oJiee CI0KHOM 3a/1au UM OTBET Ha 00Jiee CIOKHBII
BOMPOC, MPEATIOKEHHBIE 00yJarOIIEeMyCsl TOTOTHUTENBHO MOCNE BBHITOTHEHHUS UM KaKUX-TH00
JIPYTUX 3aJaHuM.

2. Ouemca YyCmHblX omeemoe o6yltarou4uxc;1 no zceomempuu:

OTBeT OLIeHUBAETCs OTMETKOM «5», €ClI yUYEHUK:

® [IOJHO PacKpbUl COZAEp)KaHWE MaTepuala B 00beMe, MPeayCMOTPEHHOM MPOrpaMMol U
y4eOHUKOM;

® W3JIOXKWI MaTepual TIPaMOTHBIM SI3bIKOM, TOYHO HCIIOJIB3YsS MaTEMaTHUYECKYIO
TEPMHHOJIOTHIO U CHMBOJIMKY, B ONPEAEIEHHON JJOTHYECKON NOCIIEA0BATENbHOCTH;

® [IPaBUJIHHO BBITOJHUI PUCYHKH, YEPTEXKHU, TPaQUKH, COMYTCTBYIOIIUE OTBETY;

® [I0Ka3aJl yMEHHE WUTIOCTPUPOBATh TEOPHIO KOHKPETHBIMH MPUMEPAMHU, TIPUMEHATH €€ B
HOBOMW CUTYalluu IPHU BHIMOJHEHUH TPAKTUUYECKOTO 3aJaHuS;

® T[POJEMOHCTPUPOBAJ 3HAHWE TEOPUM paHEe U3YUYEHHBIX CONYTCTBYIOIIMX TEM,
c(OpMUPOBAHHOCTH M YCTOMYMBOCTH UCIIOJB3YEMBIX IPU OTBETE€ YMEHHM U HABBIKOB;



® OTBCYAJI CaMOCTOATCIIBHO, 0e3 HaBOIAMIIUX BOIIPOCOB YUYHUTCIIA,
¢ BO3MOXHBI OJJHA — JABC HCTOYHOCTH IPU OCBCUICHHUC BTOPOCTCIICHHLIX BOIIPOCOB WJIK B
BBIKJIaJIKaX, KOTOPBIC YYCHUK JICTKO UCIIPABUJI ITOCJIC 3aMCYAHUS YUUTCIIA.

OTBeT OLICHUBACTCA OTMETKOM «4)), €CJIM YOAOBJIETBOPACT B OCHOBHOM Tpe6OBaHI/ISIM Ha OLICHKY
«5 », HO IIPpHU 5TOM UMEET OJWH N3 HEJOCTATKOB:
e B HM3JIOKCHHHU OOIYIICHBI HeOOJIbIIINE HpO6€J'IH, HE MCKa3suBUICC MAaTEMAaTHYCCKOC
COACPIKaHUC OTBCTA,
e JIOMMyHICHBI OAWH — ABA HCAO0YCTA IIPU OCBCILICHHUU OCHOBHOI'O COACPIKAHUA OTBCTA,
HCITPABJICHHBIC IMOCJIC 3aMCUYAHUSA YUUTCIIA,
e JIOMMyHICHBI omnoOKa mim 0ojee ABYX HECAOUCTOB IIPU OCBCIICHHUU BTOPOCTCIICHHBIX
BOIIPOCOB WJIM B BBIKJIaJIKaX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCYaHHA YIUTCIIA.

OtmeTKa «3» CTaBUTCS B CIIEAYIONIUX CIy4asK:
e HEIOJIHO PAaCKPBITO COJICpKaHUE MaTepHalia (coaepKaHue U3JI0KEHO (PparMeHTapHO, HEe
BCeT/Ia MOCeA0BaTeNIbHO), HO MTOKAa3aHOo O0IIee MTOHUMaHKUE BOMpOca U
MPOAEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIE JIsl YCBOEHHUSI TPOrPAMMHOI0 MaTepUalia;
e HWMEJHUCH 3aTPYAHECHHS WIH JTONMYIIEHBI OIIMOKH B ONPEACIICHUH MaTEeMaTHIYEeCKOM
TEPMHHOJIOTUH, YEPTEKAX, BBIKIIAJIKAX, HCIIPABJICHHBIC MTOCIIE HECKOJIBKUX HABOISIINX
BOIIPOCOB YUUTENS;
e YUYEHHUK HE CHPABWIICS C IPUMEHEHHEM TEOPUU B HOBOIM CUTYallUU IPU BHIIOJHEHUU
MPAKTUYECKOT0 3aJaHusl, HO BBIMOJHUI 3aJaHHsI 00s13aTEILHOTO YPOBHSI CIIOKHOCTH T10
JAHHOM TeME;
e IIPU JIOCTATOYHOM 3HAHUU TEOPETUUYECKOTO MaTepUalia BhISIBJICHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABHIKOB.

OTMeTKa «2) CTaBUTCS B CIEAYIOMINAX CIyJasx:
e HE PAaCKPBITO OCHOBHOE COZIep)KaHUe YIeOHOro MaTepHara;
e O00HapyXEHO HE3HAHUE YUEHUKOM OoJblleil uian Hauboiee BaKHON 4acTH y4eOHOTro
Marepuaa,
e JIOMYILEHb! OLIMOKH B ONPEIeNIEHUH MMOHATHH, IPH UCTIOJIb30BaHUN MaTeMaTHYeCKON
TEPMHHOJIOTHH, B PUCYHKaX, YePTEKaX WM rpaduKax, B BBIKIAIKaX, KOTOPBIE HE
UCIIPABJICHBI TIOCJIE HECKOJIBKUX HABOJSIINX BOIIPOCOB YUUTEIIS.

O0mas kaaccupukanus ommnoOOK.

[Ipu oueHke 3HAaHUI, YMEHUH M HABBIKOB OOYYAIOIIMXCS CIEAYeT YYUTHIBaTh BCE OIIMOKH
(rpyObie 1 HerpyObIe) M HEJOUYETHI.

I'pyObIiMH cuuTaOTCSl OINOKH:

¢ HC3HAHUC ONPCACIICHUA OCHOBHBIX HOHHTHﬁ, 3aKOHOB, IIpaBUJI, OCHOBHBIX MOJIOKEHUHN
TCOpHUH, HEC3HAHUC (I)OpMyH, O6H_ICHpI/IH$ITBIX CHMBOJIOB 0003HAYEeHUI BCJIIMYHUH, CAUHUIL
HUX U3MECPCHUS,

e HEe3HaHHE HAaUMEHOBAHUM €IWHUI] HU3MCPCHUS,

® HCYMCHHC BBIACIUTHL B OTBETEC I'NITABHOC,



HEYMEHHE MTPUMEHSITh 3HAHUS, AITOPUTMBI JJIsl pEIICHUS 33134,
HEYMEHUE JIeNIaTh BBIBOJIBI M 0000IIECHNS;

HEYMEHHE YMTATh U CTPOHUTH rpauKHu;

HEYMEHHE I10JIb30BaThCs IEPBOUCTOUHUKAMH, YYCOHHMKOM U CIIPABOYHHKAMM;
MOTePsl KOPHS WM COXPAaHCHHUE IIOCTOPOHHETO KOPHS,

otOpackiBaHue 03 0OBSICHEHHUI OJTHOTO U3 HUX;

paBHO3HAYHBIE UM OIIHOKH;

BBIUMCIUTENBHBIE OMIMOKH, €CIIH OHH HE SIBJISIFOTCS OIHUCKOI;

JIOTUYECKHE OIINOKH.

K HerpyObIM omm0Kam ciie1yeT OTHECTH:

HETOYHOCTb (hOPMYIHPOBOK, ONPEIEIEHUN, TOHATUH, TEOPHii, BbI3BaHHAs! HETIOJIHOTOM
0XBaTa OCHOBHBIX IIPU3HAKOB OIPEIEIISIEMOr0 IOHITHS MU 3aMEHON OJTHOTO - IBYX U3
9TUX NPU3HAKOB BTOPOCTEIICHHBIMHY;

HETOYHOCTb I'paduka;

HEPALMOHAJIBHBIN METO PEIIECHNUS 3a1a4y WU HEJOCTaTOYHO IPOJyMaHHbIN IUIaH
0TBeTa (HapyllleHUE JIOTUKH, TIOAMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTEIIEHHBIMH );

HEepalMOHAIbHBIE METO/IbI pa0OTHI CO CIIPABOYHOM U JIPYroM JIUTEpPaTypo;

HEYMEHHE pelaTh 3aa4u, BHIIOIHATH 3aJaHHs B 00IIEM BHUJIE.

Hepnoyeramm sIBISIOTCS:

HepaIOHAIbHBIC TIPUEMBbI BRIYUCICHUN U PEOOPa30BaHUL;
HEOpE)KHOE BBIMTOJIHEHHE 3aITUCEH, YePTEKEH, CXeM, rpauKoB.



KonTposbnas padora Ne 1
MeToa KOOPAUHAT
Bapmuanr 1

1.HaiiuTe KOOpAMHATHI M JUTMHY BEKTOpa 4, ecinua =—b + % ¢,b {3;-2},¢{-6;2}.

2. Jlanbl koopauHatel BepiinH Tpeyroinbauka ABC: A (-6; 1), B (2; 4), C (2; -2).
Hokaxute, uto TpeyroasHUK ABC paBHOOEIPEHHBIH, 1 HAWUTE BHICOTY TPEYrOJbHUKA,
MIPOBEICHHYIO U3 BEPIIUHBI A.

2 o
3. OKpyKHOCTb 3a7aHa ypaHeHueM (X —1)” +y® =9. Hanumure ypaBHeHHE IPSIMOH,

MPOXOJIALLEH uepe3 €€ NEHTP U MapayIeIbHON OCU OpJIUHAT.

KonTpoabsnas padora Ne 1
MeToa KOOpPAUHAT
Bapuanr 2

1.HaiinuTe KOOpAMHATHI U JUTMHY BeKTOpa b, ecnmb = %E —d,¢ {-3;6}, d {2;-2}.

2. Jlanbl KoopauHATHI BepIiinH yeThipexyronbauka ABCD: A (-6; 1), B (0; 5), C (6; -4),D (0; -
8).

Hoxkaxwure, uro ABCD — npsMoyroiapHHK, 1 HAWIUTE KOOPAWHATHI TOUYKH MIEPECEUEHUs €ro
IUaroHayieH.

3. OKpyKHOCTb 3aJ1aHa ypaBHEHHEM (X +1)2 +(y- 2)2 =16. Hanuiuure ypaBHEHHUE PSIMOH,

MIPOXOJISIICH uepe3 e€ IIEHTP | MMapauieIbHON OCcH a0CIucC.

KonTpoubnas pa6ora Ne 2

CooTHOLIEHUS MeK1y CTOPOHAMH U YIJIaMH TPeyroJibHUKA.

CkajsipHOe Npou3BeeHne BeKTOPOB.

Bapmuanr 1

1. Haiinute yron mexay mydom OA u mOJ0XKUATEIBHOM monyockio Ox, eciu A(-1; 3).

2. Pemmre tpeyronsauk ABC, ecmn /B =30°, Z/C =105",BC = 32em.
3. Haiinute xocunyc yria M tpeyronsauka KLM, ecn K(1; 7), L(-2; 4), M(2; 0).

KonTposbHnas pa6ora Ne 2

CooTHOLIEHUS MeK1Yy CTOPOHAMH U YIJIaMH TPeyroJibHUKA.

CkajsipHoe Npou3BeeHne BeKTOPOB.

Bapmuanr 2

1. Haiaure yron mexny nydom OB u nonoxutensHoil nonyockto Ox, ecnu B(3; 3).

2. Pemute tpeyronsauk BCD, ecnmu /B =45, /D =60",BC = \/§CM.
3. Haiinute kocunyc yria A tpeyronpauka ABC, eciu A(3; 9), B(0;6), C(4;2).

Kontpoabnas padora Ne3

JITHHA OKPYKHOCTH M IJIOIIAb Kpyra

Bapmuanr 1

1. IlepuMeTp npaBUIBHOIO TPEYTOJIBHHUKA, BIMCAHHOTO B OKPY>KHOCTb, paBeH 45 cMm. Haiigure
CTOPOHY MPAaBWJIBHOIO BOCBMHUYTOJIBHUKA, BIINCAHHOIO B TY K€ OKPY>KHOCTb.

2. Haiigute momaap Kpyra, €Ciiv IUI0IIa/lb BIIMCAHHOTO B OTPaHUYMBAIOIIYIO €I0 OKPYKHOCTh
KBaJpara paBHa 72 e



3. HaliauTe AJIMHY OyTU OKPY>KHOCTH paauyca 3 cM, eciu €€ rpagycHas Mepa pasHa 150
KonTpoasnas padora Ne3

JITHHA OKPYKHOCTH M IJIOIIAb KpPyra

Bapuanr 2

1. IlepuMeTp npaBUIIBHOIO MIECTUYTOJIBHUKA, BIMCAHHOI'O B OKPY)KHOCTb, paBeH 48 cM.
Haiinure cTOpoHy KBagpara, BHIUCAHHOTO B Ty K€ OKPY>KHOCTb.

2. Haiigute JuIMHY OKpPY>KHOCTH, €CJIM IIJIOIIA/lb BIIMCAHHOTO B HEE IPABUIIBHOTO

HIECTUYTOJIbHUKA paBHA 72\/§CM2.
3. HaiiauTe muiomaas KpyroBoro CEKTopa, eCjy rpajycHas Mepa ero ayru pasaa 120°, a paguyc
Kpyra paBeH 12 cwm.

KonTpoubnas pabora Ned

JIBHKeHUsI

Bapmuanr 1

1. Hana tpaneuust ABCD. Iloctpoiite ¢purypy, Ha KOTOPYI 0TOOpa)kaeTcsi 3Ta Tpareuust mpu
CUMMETPHUHU OTHOCUTEILHO MIPSIMOM, cofieprKkalieii 00koByro ctopony AB.

2. 1Be okpysxkHoctH ¢ neHTpamu O1 u Oy, paanychl KOTOPBIX paBHbI, IIepeceKarTcs B Toukax M
u N. Yepes Touky M nposeneHa npsimast, napajuienstas 010, u nepecekaroias OKpyKHOCTb C
neHTpom O B Touke D. Mcnonb3ys mapanienbHbIi IepeHoc, JOKaKUTE, YeThIPEXYTOIbHUK
O;MDO; siBnsieTcst  mapajuieIorpaMmMoM.

KonTpoubnas paGora Ned

JIBMsKeHust

Bapuanr 2

1. [Mana tpamnenus ABCD. Iloctpoiite purypy, Ha KOTOPYIO OTOOpa)kaeTcsl 9Ta Tpanenus npu
CUMMETPHUH OTHOCUTEIILHO TOUKH, SIBIIstoIeiics cepennHoil 00koBoii ctoponsl CD..

2. Jan mectuyrodbHUK A1A2A3A4A5A6. Ero croponsl AjAr u AsAs, AAzu AsAg, AzAs 1
AgA1 TIONIAPHO PaBHBI U MapasuieibHbl. Mcnonb3ys HeHTpaabHYI0 CHMMETPHUIO, TOKAKUTE, YTO
nuaroHanu Ai1As, AAs, A3As JaHHOTO IIECTUYTOJbHUKA MEPECEKAIOTCA B OJJHOM TOUKE.

Hrorosasi KoHTpOJILHAsI padoTa
[TpoBoautcs B popme OI'D



Tpebosanusa k pezyrvmamam odyuenusn odyvarwuwuxca K konuy 9 kaacca.
B xone nmpenomaBanus reometpun B 9 kiacce, paboTel Haa (GOPMUPOBAHHEM y OOYUYaIOIIUXCS
NEPEYHCIICHHBIX B MPOrpaMMe 3HAHUM M yMEHH ciefayeT oOpamiath BHUMaHUE Ha TO, YTOOBI
OHM  OBJIAJICBAI YMEHHSIMH  O0OIIeYy4YeOHOr0 XapakTepa, pa3HOOOpPa3HBIMH CHOCOOAMH
NesITeJIbHOCTH, IPUOOPETAIH OIIBIT:
-IUTAHUPOBAHUS U OCYIIECTBIICHHS AJITOPUTMUYIECKON AEATEITBHOCTH, BBIIOIHEHHS 33 1aHHBIX
Y KOHCTPYUPOBAHUSA HOBBIX aIrOPUTMOB;
-penIeHus] pa3sHOOOpa3HBIX KIIACCOB 3aJad W3 PA3IMYHBIX Pa3/esioB Kypca, B TOM YHCIE
3aj1a4, TPEOYIOIIMX MTOMCKA IIYTH U CIIOCOOOB PEIICHMUS;
-HCCIIe/IOBATENILCKON  JIEATETBHOCTH, PAa3BUTUS WACH, MPOBEICHHS HKCIIEPUMEHTOB,
0000111eHuS, TOCTAHOBKY U ()OPMYIHPOBAHNUS HOBBIX 337a4;
-SICHOTO, TOYHOT'O, TPAMOTHOTO H3JI0KEHHsI CBOMX MBICIICH B YCTHOH M MHCHBMEHHOW peYH,
HUCIIOJIB30BaHUA PAa3JIMYHBIX SA3BIKOB MaTEMAaTUKU (CHOBCCHOI‘O, CHUMBOJIMYECKOTI'O,
rpadguyeckoro), CBOOOJHOrO IepexoJa C OJHOTO fA3bIKAa Ha JPYrod IS WLTIOCTpPALHH,
UHTEpIIPETALUY, apryMEHTAlUU U I0KA3aTEIbCTBA;
-IIPOBENICHHS JI0KA3aTEIbHBIX PACCYKICHUH, apryMEHTAllM{, BBIIBM)KCHHS THIIOTE3 M HUX
00OCHOBAHHS;
-IOMCKA, CHUCTEeMAaTH3alliHl, aHajdu3a W KiaccuuKauu WHQOPMALUHN, MCIIOIb30BAHUS
pa3HOO00pa3HbIX HH(POPMAIIMOHHBIX HWCTOYHHMKOB, BKJIIOYas YYEOHYI0 U CIIPaBOYHYIO
JTUTEPaTypy, COBpEeMEHHBIC NH()OPMAIIMOHHBIC TEXHOJIOTHH.
Harasgnas reomeTpus
BoinyckHuk nayuumcsi:
1. pacro3HaBaThb Ha YepTEkKaxX, PUCYHKAX, MOJACIAX M B OKPYKAIOIIEM MHpPE IUIOCKHE U
MIPOCTPAHCTBEHHBIE TEOMETPUUECKUE PUTYPBI;
2. pacro3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO Iapajuieenumnesna, NpaBUILHON
nmupamMubl, TUJIMHAPA 1 KOHYCA,
3. ompenensaTh MO JWHEHHBIM pa3MepaM pPa3BEPTKH (UTYpHI JIMHEWHBIE pa3Mepbl CaMoin
¢burypsl 1 Ha000pOT;
4. BBIYHUCIATH 00BEM MPSIMOYTOJIBFHOTO Mapaieenumne/a.
BoinyckHUK nomyuum 603MO4CHOCMb.
1. BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPHUECKHX (PUTYp, COCTABIECHHBIX M3
HPSMOYTOJBHBIX MapalIeICUIICIOB;
2. yrmyOWTb M Pa3BHTh MPEICTABICHHS O MIPOCTPAHCTBEHHBIX reOMETPUYECKIX
¢durypax;
3. TPUMEHSTH MMOHATHE PAa3BEPTKHU JUTSI BBITOTHEHUS MTPAKTUIECKUX PACUETOB.

I'eomeTpuueckune purypsi
Buinyckuux nayuumes:

1. mosib30BaThCs A3BIKOM I'€OMETPUM ISl OMUCAHUS MPEIMETOB OKPYKAIOLIEro MUpa U UX
B3alMHOI'O PACIIOJIOKECHMS;

2. pacmo3HaBaThb W M300pa)kaTh Ha yepTeXkax M PUCYHKax reoMeTpuueckue QUrypbl U UX
KOH(UTYypaIny,

3. HaxXOAWTb 3HAYEHUS JUIMH JIMHEWHBIX 3JIEMEHTOB (UIYp M MX OTHOILIEHUS, IPaTyCHYIO
Mepy yriaoB oT 0 mo 180°, mpuMeHss onpeeieHns, CBOMCTBA U MpHU3HAKU (GUTYp U UX
JJIEMEHTOB, OTHOWEeHUs ¢uryp (paBeHCTBO, Moa00MEe, CHMMETPHM, IOBOPOT,
NapauIeIbHBIN IEPEHOC);

4. omnepupoBaTh C HauyaJIbHBIMU MOHATHUSAMHU TPUTOHOMETPUU U BBINMOIHSITH dJIEMEHTapHBIE
oreparuu HaJ GyHKIUSIMH YTIIOB;

5. pemarb 3aJaud Ha JI0Ka3aTelbCTBO, OMUPAsChb Ha H3Y4YEHHbIE CBOWCTBA (QUIYp U
OTHOLICHUH MEXy HUMH U IPUMEHSSI U3YyUEHHbBIE METOBI JOKA3aTEIbCTB;

6. pemiaTh HECIOXHBIE 3aJadyd Ha [OCTPOEHHE, TPUMEHSS OCHOBHBIE alTOPUTMBbI



MIOCTPOEHHUS C TIOMOIIBIO LIUPKYJIS U JTMHEUKH;

7. pemarb NPOCTEHIINE IIIAHUMETPUUECKHE 3a1a4H B IPOCTPAHCTBE.

Buinycknux nonyuum 603mMoicHOCMb:
l. oBmageTs MeTONAMHU PEIICHHs 3aJad Ha BBIYHACICHHUS U JI0KA3aTeIbCTBA: METOAOM OT
OPOTHBHOTO, METOAOM MOAOOMS, METOAOM Iepedopa BapHMaHTOB W METOJIOM
TFEOMETPUYECKUX MECT TOYEK;
2. MpUOOPECTH OMBIT NPUMEHEHHUS aNreOpanvyecKkoro W TPUTOHOMETPHUUECKOTO amrmapara u
UJCH IBIKEHMS IIPU PELICHUH FEOMETPUYECKUX 3a1a4;
3. oBIazAeTh TPAAULIMOHHONW CXEMOM pelleHus 3a/1ad Ha IOCTPOEHHUE C MOMOLIBIO LIUPKYII U
JUHENKU: aHaJIu3, IOCTPOCHHUE, 10KA3aTEIbCTBO U UCCIICJOBAHMUCE;
4.Hay4uuTbCA pellaTh 3a7ja4i Ha IOCTPOEHUE METOJOM T'€OMETPUYECKOTO MeECTa TOYEK H
METO/I0M 110100H5;
5. mpuoOpecTH OMBIT HMCCIENOBAaHHUS CBOMCTB IUIAHUMETPHUYECKUX (UTYp C TOMOIIBIO
KOMIIBIOTEPHBIX IIPOTPaMM;
6.1proOpecTH OMBIT BBIMOJHEHHS MPOEKTOB 1Mo TeMaM: «['eomeTpuueckue npeodpazoBaHUs
Ha MJI0cKoCcTHY, «IlocTpoenue oTpe3koB 1o popmyne».

H3mepenne reoMeTpu4ecKMX BeJTHYHH
Buinycknux nayuumcs:

1. ucmnonb30BaTh CBOMCTBA M3MEPEHUs JUIMH, IUJIOMIAJEH M yIJIOB MPH PELICHUHU 3a1ad Ha
HAXOXJ/ICHUE JJIMHBl OTpe3Ka, JUIMHBI OKPYXXHOCTH, JUIMHBI JYT'M  OKpPY>KHOCTH,
I'pagyCHOM Mephl yIia;

2. BBIYUCIIATH JUTUHBI JIMHEHHBIX JIEMEHTOB (QUTYP M UX YTJIIbI, HCIIOJB3Ys (POPMYIIBI JUTHHBI
OKPY)KHOCTH U JUIMHBI IYTH OKPYKHOCTH, (hopMyJibl rutommazaen ¢puryp;

3. BBIYMCIATH  IUIOIIAJM  TPEYrOJbHUKOB, IPSMOYTIOJbHUKOB, IapajuleorpaMMOB,
Tparenuii, KpyroB 1 CEKTOPOB;

4. BBIUUCIATH JUIMHY OKPY>KHOCTH, JUIMHY 1yTU OKPYHOCTH;

5. pemaTh 3ajauyd Ha JJOKA3aTeIbCTBO C UCIOJIb30BaHUEM (HOPMYJ JJIMHBI OKPYKHOCTH U
JUIMHBI 1yTU OKPYKHOCTH, GOpMyJI IIoImaneilt puryp;

6. pemarb MPaKTUYECKHE 3a/layM, CBSI3aHHBIE C HAXOXACHUEM I'€OMETPUUYECKUX BEINYUH
(ucronb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Buinycknux noayuum 603mMoiCHOCMb.

1. BBIYUMCHATH IUIOMIAAM (UTYp, COCTABIEHHBIX M3 JIBYX MU 0Oojee NpsSMOYroJbHUKOB,
[apauIeJIOrPaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

2. BBIYHUCIATH IUIOMIAJM MHOTOYTOJIbHMKOB, HCIOJB3YSl OTHOILIEHUS PAaBHOBEIMKOCTU U
PaBHOCOCTABJIEHHOCTH;

3. npuoOpecTH ONbIT  NMPUMEHEHHS anreOpanyeckoro ¥ TPUrOHOMETPUUECKOIO armapara
Y UJIeW JBUKECHUS NIPU PEIICHUH 33]]a4 Ha BBIUMCIICHHUE TIOUIaIell MHOTOYT OJIbHUKOB.

Koopaunartsi
Buvinycknux nayuumesi:
1. BBIYMCIATH AJTUHY OTpE3Ka MO KOOpPAMHATAM €ro KOHIIOB;, BBIYHCISATH KOOPAHHATHI
CepeIMHBI OTPE3Ka;
2. WHCIOJNB30BAaTh KOOPIUHATHBINA METOJ JIJIsl H3yYEHUSI CBOMCTB MPSMBIX U OKPY>KHOCTEH.
Boinyckuux nonyuum 603mMoiCHOCTb.
1. oBmameTh KOOPAMHATHBIM  METOJOM  pEIIeHUs  3aJad  Ha  BBIYUCICHHE U
JI0Ka3aTeNIbCTBO;
2. TPHOOPECTH OIBIT HCIOJIb30BAaHUS KOMIBIOTEPHBIX IPOrpamMM JUIsl aHaIM3a YacTHBIX
CJIy94aeB B3aUMHOTO PACTIOJIOKEHUS OKPYKHOCTEH U TIPSIMBIX;
3. TmpuOOpEecCTH OMBIT BHIMOIHEHHS TPOEKTOB Ha TeMy «lIpuMeHeHHEe KOOpAMHATHOTO
METO/Ia TIPY PEIICHUH 3a/1a4 Ha BBIYMCICHUE H JIOKA3aTEIbCTBOY.



BexTopsl
Buinycknux nayuumcs:

1. omepupoBarh C BEKTOPaMHU: HAXOAUTb CyMMY M Pa3HOCTb ABYX BEKTOPOB, 3aJaHHBIX
FeOMETPUYECKH, HaXOJUTh BEKTOP, PaBHBIM MPOU3BEICHHUIO 3aJlaHHOTO BEKTOpa Ha
YUCJIO;

2. HaXOIUTh JIJIs BEKTOPOB, 3aIaHHBIX KOOPJIMHATAMU: JITTMHY BEKTOPa, KOOPAUHATHI CYyMMBI
1 Pa3HOCTH JIBYX M 00JIe€¢ BEKTOPOB, KOOPAMHATHI IIPOM3BEICHUS BEKTOpa Ha  YHUCIIO,
MPUMEHSIA npu HEOOXOIUMOCTH coveTaTeIbHbIN, MepEeMECTUTEIbHbBIN u
pacupeaeanuTe/IbHbIA 3aKOHBI;

3. BBIUUCIATH CKAJIAPHOE IPOU3BEIACHUE BEKTOPOB, HAXOIUTh Yroi MEXAY BEKTOpamu,
yCTaHaBJIMBATh NEPIEHIUKYISIPHOCTD IIPSIMBIX.

Buvinycknux nonyuum 603mMO0CHOCHb .
1. oBnaAETh BEKTOPHBIM METOJIOM JUIs PEIICHUS 3a7a4 Ha BBIYMCIICHUE U I0KA3aTEIbCTBO;
2. TpUOOPECTH OMBIT BBIOJIHEHUS MPOEKTOB Ha Temy «lIprMeHeHue BEKTOPHOrO METoja
[IPY PELIECHUH 33724 Ha BBIYMCIIEHUE U I0KA3aTEIbCTBOY.

Hcnonb3oBath npuodpeTeHHble 3HAHMSA M yYMEHHSI B NPAKTHYECKON JeATeJbLHOCTH H
MOBCEHEBHOM KM3HHU IJIfA:

-OIIMCaHMS peabHbIX CUTYallUH Ha SI3bIKE T€OMETPUU;

-pacyeToB, BKIIOYAIOLIMX IPOCTEHIINEe TPUTOHOMETPUYECKUE (POPMYJIBI;

-pelIeHNs FEOMETPUUECKUX 3aay C UCIO0Ib30BaHUEM TPUTOHOMETPHUHU

-peleHust MPaKTUYECKUX 3a/1a4, CBA3aHHBIX C HAX0XKJICHUEM T'€OMETPUUYECKUX BEJINYMH
(ucronb3ys pU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUYECKUE CPEACTBA);

-[I0CTPOEHUI reOMeTPUYECKUMU UHCTPYMEHTAaMH (JIMHEHKa, YTOJIbHUK, IUPKYJIb, TPAHCIOPTHP).
-BBICTPAMBAHUS ApPTyMEHTAILIMH TIPH JT0Ka3aTeIbCTBE (B pOpME MOHOIIOTA U JIAJIOTA);
-pacro3HaBaHMsl JOTMYECKH HEKOPPEKTHBIX PACCYKACHUM;

-3aMCH MaTeMaTHUYECKUX YTBEP)KJIEHUH, 10Ka3aTeIbCTB;

-aHaJIM3a peajbHbIX YHCIOBBIX JIaHHBIX, IPEJCTABICHHBIX B BUJIE UarpamMm, rpagukos, TaOIHUIL;
-pelIeHns MPaKTUYECKUX 3a]a4 B MOBCEHEBHON U MPOPECCUOHATBHON AESITEIbHOCTH C
UCIIOJIb30BaHUEM JICMCTBUH C YMCIaMU, IPOLIEHTOB, JJIHH, IUIOMaAeH, 00beMOB, BpEMEHH,
CKOPOCTH;

-pereHus yueOHbIX U MPaKTHUECKUX 3ajau, TPeOYyIOIUX CUCTEMaTHUECKOro nepedopa
BapHaHTOB;

-CpaBHEHUS IIAHCOB HACTYIUICHHs CIy4allHBIX COOBITUN, OLIEHKH BEPOSATHOCTH CIy4aiHOTO
COOBITHSI B TPAKTUYECKUX CUTYaIUSAX, COIOCTABICHUS MOJIENIN C pealbHON CUTYaluel;
-[IOHUMaHUS CTATUCTUYECKUX YTBEPKICHUN.






