MYHHIIHIIAABHOE OBI.L[EOBPA3OBATEA!:HOEvY‘IPE}KHE[-IHE
«CPEJHSISI IIIKOAA Nel1l5 KPACHOAPMEHCKOI'O PAHOHA BOATOTPAILA»

anpec: 400022, r.Boarorpai, yaunia Aasopesas, 197 Tea.: 61-72-42, 61-84-29 E-mail: mou115vig@yandex.ru

Yreepraa CorslacoBano Paccmorpeno
CH: fOMCI Ne 115 3am.ypexropa o YBP Ha 3ace/laHuu K/])L,lebl
bapvun B.C. Mpeubuukosa JILA. npoToKoa No

T o V21 - 20.& « A »_ 8 20&1‘. ot «AE » OF 20ﬁ
Ilpm{as Ne 50

\GT WHF»C tzf’ ZO/f r.

Pabouast nporpamma
y4eOHOro Kypca mno
AL AL 0EL JILEEACE

JISE s KJacca

CocraBuTelnb NporpamMmmsi

Aecccsreccnobe  Lwwpeeeaco ¢¢&£¢z¢a¢;yjﬁﬁqz,
v

2019-2020 yueduwnlii roa



IHosicHUTEALHAA 3aIIHCKA

Pabouas mporpamMma ydeOHOrO Kypca MateMaTuku Juis 9 kiacca paspaboTaHa Ha OCHOBE

denepanbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIBHOIO CTAHAAPTa OCHOBHOTO OOIIETO

oOpasoBanus (mpuka3 MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparuu ot

17 nexabpst 2010 r. Ne 1897 ¢ u3MeHEHHUSAMN ).

e [IporpamMmel ast 001e00pa3oBaTeIbHBIX IIKOJ, TMMHA3UH, JuiieeB: Matemaruka. 5-11
ki1./Coct. I.'M. Ky3nenona, H.I'. Munarok. — M.: JIpoda, 2009

OcHOBHOI 00pa30BaTEIPHOM MPOrPaMMbl OCHOBHOTO 0011iero oopazosanus MOY CIII

No 115 KpacHoapmeiickoro paiiona Bosrorpana.

Ha n3ydenune matematuku B 9 kiacce orBoauTtcs 170 yacoB u3 pacyéra 5 4acoB B HEJEIIO B
MHBapUaHTHOHN 4acTH y4eOHOro IJIaHa.

I[InanupyemMble pe3yjbTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa.
[Tporpamma oGecrieunBaeT JOCTHKEHHUE CIEAYIOLIMX PE3YJIbTAaTOB:
JIMYHOCTHBIE:

c(OPMHPOBAHHOCTh OTBETCTBEHHOI'O OTHOILEHUS K Y4Y€HHIO, TOTOBHOCTb U
CHOCOOHOCTH OOYYaloIIMXCSl K CaMOPa3BUTHIO M €aMOOOpa30BAHUIO HAa OCHOBE
MOTHBAllUM K OOYYEHHIO M MO3HAHMIO, BHIOOPY JajbHEHIIero oopazoBanus Ha 0asze
OPUEHTUPOBKM B Mupe mpodeccuidi U HpoPecCHOHATBHBIX IPEINOYTEHUH,
OCO3HAHHOMY IIOCTPOCHMIO HHJIMBMJyaJlbHOM 00pa30BaTeIbHOW TPAEKTOPUHU C
y4€TOM YCTOWYUBBIX I103HABATEIIbHBIX HHTEPECOB;

c(OpMUPOBAHHOCTb 1IEJIOCTHOI'O MUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOM MPAKTHKU;

c(OPMHPOBAHHOCTh ~ KOMMYHHMKATUBHOM  KOMIIETEHTHOCTM B  OOLIEHUM U
COTPYAHUYECTBE CO CBCPCTHUKAMH, CTApIIMMWU W MJaAIIHWNMH, B O6paBOBaTCJ'[BHOI\/II,
OOIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIeA0BaTEeNbCKOM, TBOPUECKOW U JPYTruX BUAAX
JeSITEIIbHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICJIA B YCTHOM M MMCbMEHHON PEYH,
IIOHMMATh CMBICII ITIOCTABJIIEHHOM 3aJaud, BBICTPAMBaTh apryMEHTALMIO, IPUBOAMTH
MPUMEPEI U KOHTPIIPUMEPEI;

IpeJCTaBIeHNEe O MaTeMaTHUECKOM HayKe Kak cepe 4eaoBeYecKol AeATeNbHOCTH, 00
JTanax €€ pa3BUTHs, O €€ 3HAYMMOCTH JJIS Pa3BUTHS LIMBUIIN3ALINN;

KPUTHUYHOCTb  MBIINUICHHA, YMCHHUC pacClio3HaBaTb JIOTUYCCKU  HCKOPPCKTHBIC
BBICKA3bIBAHUS, OTJIMYATE TUIIOTE3Y OT q)aKTa;

KpEaTUBHOCTb MBIIUIEHUS, UHUIMATHBA, HAXOJYMBOCTh, aKTUBHOCTb IIPH PELICHUU
anreOpanyecKux 3aay;

YMEHHE KOHTPOJIMPOBaTh TMpOLeCC U pe3ynbTaT Yy4yeOHOM MaTeMaTH4yecKOu
JeSITEIbHOCTH;

CHOCOOHOCTh K 3MOIMOHAIILHOMY BOCIPHATHIO MaTeMaTHYECKHUX OOBEKTOB, 3ajad,
pELIeHUH, pacCyKICHHI.

MeETanpeaMeTHbIC:

NepBOHaYallbHbIE NPEACTaBICHUS OO0 HIeSIX U O MeToJaXx MaTeMaTHKU Kak o0
YHUBEPCAIBHOM S3BIKE HAYKH M TEXHHMKH, O CPEICTBE MOJEIMPOBAHUS SIBICHUU U
IIPOLIECCOB;

YMEHHME BHUAETh MAaTeMaTHYeCKyl0 3aJadyy B KOHTEKCTE MpOOJIEMHOM CHUTyaluu B
JIPYruX TUCHUIUINHAX, B OKPYXKAIOLIEH KU3HH;

YMEHUE HAXOOUTh B Pa3IMYHBIX HCTOYHHMKAX HH(OpManio, HEOOXOAUMYIO JUIs
pelIeHuss MaTeMaTHYecKuX MpodieM, U MpeACTaBisATh e€ B MOHATHOH Qopme;



NPUHUMATh PEIICHHE B YCJIOBHUSX HEMOJHON M U30BITOYHON, TOUHOM M BEPOSTHOCT-
HOU MHpOpMAIHH;

— yMEHuE IIOHMMaTb M MCIOJIb30BaTh MATEMATHYECKUE CPEACTBA HAIIAJIHOCTU
(pUCYHKH, YepTeXH, CXeMbl M JAp.) Uil WUIIOCTpallUM, HWHTEpIpeTalny,
apryMeHTallH;

— YMEHME BBIIBUraTh THMIOTE3bl IPU pPELIEHMH Yy4eOHBIX 3a7ay M I[OHUMATh
HE00XO0IMMOCTh MX IPOBEPKHU;

— YMEHHE NPUMEHSTh WHAYKTHBHBIC U JEAYKTUBHBIE CIIOCOOBI PAcCyXIEHHH, BUAETh
pa3IMyHbIe CTpATErvy PEIEHUs 3a1a4;

— IIOHMMaHHE€ CYLIHOCTH AJITOPUTMHYECKUX IPEANHCAHUNA M YMEHHME ICHCTBOBATH B
COOTBETCTBUHU C IPEIJIOKEHHBIM aJITOPUTMOM;

— YMEHHE CaMOCTOSITEIbHO CTaBHTh LIEJIH, BBHIOMpATh M CO37aBaTh aJTOPUTMBI IS
peleHus y4eOHBIX MaTEeMaTHIECKUX MTPOOIIeM;

— YMEHHE IUIAHMPOBAaTh U OCYHIECTBIIATH JEATCIBHOCTb, HANIPABICHHYIO HA PELICHUE
3aJ1a4 UCCIIEI0BATENIbCKOIO XapakTepa.

npeaAMeTHbIE:

— oBJIaicHUue 0a30BbIM MOHATUIHBIM alapaToM MO OCHOBHBIM pa3JiellaM COJEpXKaHUs,

IpeCTaBiIeHne 00 OCHOBHBIX HMOHATHSX (YHCIIO, TeOMeTpudeckas (urypa, ypaBHEHHE,

(GyHKLUS, BEPOATHOCTh) KaK BaKHEHIIMX MaTeMaTHUECKUX MOJENAX, MO3BOJISIOLIMX

OIMUCHIBATh U U3Yy4aTh PEaJIbHBIEC IPOLECCH] U SABJICHUS;

— yMeHue paboTaTh C MaTeMaTH4YEeCKUM TEKCTOM (AHAJM3UPOBaTh, H3BJIEKATh

HE00X01MMYI0 HH(POPMALIHIO), TPAMOTHO NIPUMEHSATh Pa3IMYHbIE SI3bIKM MAaTEMaTHKHY;

— yMEHHE MpPOBOAUTH KIACCHU(PHUKALMIO, JIOTUYECKHE OOOCHOBAHUS, J0Ka3aTelIbCTBA

MaTE€MaTU4YECKUX YTBEPKICHMUI;

— YMEHHE paclo3HaBaTb BHUJbl  MaTeMaTHMYECKUX  YTBEPKAECHUH  (AKCHOMBI,

OIIpeieNIeHus], TEOPEMBI U JIp), IPsIMbIE U 00OPaTHBIE TEOPEMBI;

— pa3BUTHE MPEICTABICHUNA O YHCIE W YHCIOBBIX CHCTEMAax OT HaTypaJbHBIX 10

JEHCTBUTENIBHBIX  YHCETI, OBJIAJICHHE HaBbIKAMM  YCTHBIX, MUCbMEHHBIX,

MHCTPYMEHTAJIBHBIX BBIUNCIICHU;

— OBJIaJICHUE CUMBOJIBHBIM SI3bIKOM aJIreOphl, IPUEMaMU BBIIIOJHEHUS TOXKAECTBEHHBIX

peoOpa3oBaHuil pallMOHANbHBIX BBIPAXKEHUN, PEILIEHUN ypaBHEHUHN, CUCTEM YpaBHEHHI,

HEPaBEHCTB M CHUCTEM HEPABEHCTB, YMEHUE UCIIONb30BaTh HJCH0 KOOpAUHAT Ha

IJIOCKOCTH JUUII MHTEPIIPETAlMM YPAaBHEHUI, HEPABEHCTB, CHUCTEM, YMEHHE IPHUMEHSTH

anreOpanyeckre NpeoOpa3oBaHMs, annapar ypaBHEHUM M HEpaBEHCTB s PELICHUS

3a/1a4 U3 Pa3JINuHbIX pa3JIeioB Kypca;

— OBJIQICHUE CHUCTEeMON (YHKIMOHAIBHBIX MOHATHH, (YHKIMOHAJIBHBIX S3BIKOM U

CUMBOJIMKOH, YMEHHE Ha OCHOBE (DYHKIMOHAIbHO-TpapUUECKUX IpeJICTaBICHHH

ONMUCHIBATh U AHAIM3UPOBATH PEaJIbHbIE 3aBUCUMOCTH;

— OBJIQJICHUE OCHOBHBIMM CIIOCOOAMH TPEACTABICHHUS W aHalU3a CTAaTUCTHUYECKHX

JAHHBIX; HAJIW4YWE MPEACTABICHUN O CTaTUCTHYECKUX 3aKOHOMEPHOCTSIX B PEAIBHOM

MHpE U 0 pa3IMYHbIX CII0CO0aX UX U3YUEHUS, O BEPOSITHOCTHBIX MOJAETIX;

— OBJIAJICHUE TE€OMETPUYECKHUM S3BIKOM, YMEHHE HCIIOIb30BATH €ro U IMPEAMETOB

OKpPY’KaroIllero MUpa, pa3BUTHE MIPOCTPAHCTBEHHBIX MPEACTABICHUI U N300pa3UTEIbHBIX

YMEHUH, IPHOOpETeHNE HABBIKOB T€OMETPUUECKUX TOCTPOCHUI;

— YCBOEHME CHUCTEMAaTHYEeCKUX 3HAHUI O TIOCKUX (UTYpax U MX CBOMCTBAX, a TaKKe Ha

HarJSIIHOM YpOBHE — O MPOCTEHIIMX IPOCTPAHCTBEHHBIX TelaxX, yMEHUE NPUMEHSATH

CHUCTEMAaTUYECKHUE 3HAHUA O HUX JUIS PELEHUs TEOMETPUUYECKUX U IIPAKTUYECKUX 3a]1a4;

— yMEHHE HU3MEpATh UIMHY OTPE3KOB, BEIUUYHMHBI YIJIOB, UCIHOJIb30BaTh (OPMYIBI IS

HaXO0X/ICHUS IEPUMETPOB , TUIOMIAJIel 1 00bEMOB T€OMETPUUYECKUX PUTYD;



— YMCHHC MPUMCHATH U3YUYCHHLIC NOHATHUA, PC3YJIbTAThl, MCTOALI IS PCIICHUA 3adav
IMPAKTUYCCKOr'o XapakKTepa MW 3aJad N3 CMEXHBIX AVWCHUILUIMH C HCIIOJB30BAaHHUEM IIPHU
H€O6XOI[I/IMOCTI/I CIIPAaBOYHBIX MATCPUAJIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.

Conep:kanue y4eOHOI0 nmpeamera.

KBagparuunas pyHkumst

Oynknua. O6macte onpenenacHus U o0nacTh 3HaueHUH GyHKIuu. CBoWcTBa (HYHKIIHIA.
KBagpaTHblli TpeXwieH M €ro KOpHU. PasiiokeHue KBaIpaTHOIO TPEXWIECHAa HAa MHOMKHTEIIU.
KBaaparuunas pynkmus u ee rpadpuk. Oynknus y = x. KopeHs n-oif cTerneHu.

B pesynbrare u3ydeHus JaHHOW TEMBbI OOYYArOMIMICS JOJDKCH 3HATh/TIOHUMATH:
OIpeieIeHNe KBaJIpaTHOro TpexwieHa, (OpMYIUPOBKY TEOPEMBI O Pa3I0KEHUU HA MHOKUTEIN
KBaJPaTHOTO TPEXWICHA; ONpEACICHHE CTENEHHOH (YHKIMU C HATypaJbHBIM IOKa3aTeleM;
CBOWCTBA CTENEHHOHN (DyHKIMM C YETHBIM U HEUYETHBIM IIOKa3aTeJIeM; ONpe/eeHne KOpHs M-0i
CTEIIEHU C palMOHAIbHBIM I0KAa3aTeleM; YMETh: BBLICIATh KBAaApaT ABYUYJICHA U3 KBAJIPaTHOTO
TPEXWICHA; PACKJIAJbIBATh TPEXWIEH Ha MHOXHUTEIH, €CIU €CThb KOPHH; CXEMAaTHYECKU
n300pakaTh rpaduk (QYHKIMM y=X TPU PA3TUYHBIX T M ONKCHIBATH CBOMCTBA; BBIUUCIISATH
3HaUCHUE KOPHsA I-OM CTENEeHW; YNPOIAaTh BBIPAKEHUs cO creneHsamu. Mcnoap3oBarh
IpUOOpPETEHHbIEC 3HAHUS U YMEHHUS B IPAKTUUYECKON JIEATEIbHOCTH U [TOBCEIHEBHOM JKU3HU JJIS:
4yTeHUs rpaduKoB GyHKUNH, peIIeHHs HECIIOKHBIX alre0pandyeckux 3aj1ad.

YpaBHeHHs] M HEPABEHCTBA € O/JHOM NepeMeHHOMI

Ilenoe ypaBHeHue u ero KopHH. [IpoOHble paunMoHaibHBIE ypaBHEHHUs. Perienue
HEPaBEHCTB BTOPOU CTEIEHU C OJHOU IepeMEHHON PeleHrne HepaBeHCTB METOIOM HHTEPBAJIOB.

B pe3synbTare nzyueHust JaHHON TeMbl 00Yy4aroLIUiics JODKEH 3HATh/TIOHMMATh: OHATHUS
LEJIOr0 PAlMOHAIBHOTO YpPaBHEHUS; CIOCOObI PA3IOKEHHs] MHOTOYJIEHa Ha MHOXKHUTEIH;
onpeneneHue OMKBAApPaTHOro, JpOOHO-PAllMOHATIBHOIO YPAaBHEHUI; alIrOpuUTM pELIeHUs
JIPOOHO-PAIMOHAILHEIX YPAaBHCHHIA, OIPEICICHIHEe HEPaBeHCTBA 2-O0M CTENEHU C OJHOU
HepeMEeHHOH; rpaduyeckuil crnocod peleHus HEepaBeHCTB (aJrOpUTM); METOJA HHTEPBAJIOB;
YMETb: OMNpeAeNsATh BHJbl YypaBHEHW; BIaJeTh pa3IUYHbIMM CHOCO0AMU  pa3IoKEHUs
MHOrOWJeHa Ha MHOXWTENH; TPUMEHATh alIrOPUTM PpEIIeHUs JpOOHO-pallMOHAIBHBIX
YpaBHEHUH Ul UX PELICHMs]; ONpeNessTh HEpAaBEHCTBA 2-Ol CTENEHU C OJIHOM NepeMEeHHOM;
OpUMEHATh TIpaduyeckuii crmocod Il WX pEeUIeHHs; MPUMEHSATh METOJ HHTEpBaJOB.
Hcnonp3oBaTh MNpUOOpPETEHHbIE 3HAHUS M YMEHUS B NPAKTHUYECKOH JEATEIBHOCTH U
MOBCEHEBHOM JKM3HM JUIA: pELIeHHs IeNbIX palMOHAIbHBIX, OWKBAJIpaTHBIX, JpOOHO-
palrOHAIbHBIX YPABHEHUM.

YpaBHeHHS U HEPABEHCTBA C ABYMS IepeMEHHbIMU

VYpaBHeHus] ¢ ABYMs NepeMeHHbIMU MU ero rpaduk. I'paduueckuil crnocod pemieHus
CUCTEM ypaBHEHHMM. PenieHue cucreM ypaBHEHHMI BTOPOM cTeneHu. PelieHne 3a1a4 ¢ OMOIIbIO
CUCTEM YypaBHeHHIl BTopoil creneHu. HepaBeHcTBa C AByMs mnepeMeHHbIMU. CHCTEMBbI
HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

B pesynbrare wu3ydeHHs MaHHOW TEeMbl OOYYAIONMIMWCS JODKEH 3HATH/TIOHUMATH:
OTpeieNIeHNe PEIIeHUs] YPaBHEHUS ¢ IBYMs IIEPEMEHHBIMU; ONpeieieHre TpaduKa ypaBHEHHUs €
JIBYMsI TIEpEMEHHBIMU; YTO 3HAUUT PELIUTh CHUCTEMY ypaBHEHHUIl BTOpOW cTeneHH, (aIropuTM
pellIeHHs); ONpe/eleHNue pPEIICHUsT HEPaBEHCTB C JIByMs IE€PEMEHHBIMHU; DPELIEHHE CUCTEMBI
HEPAaBEHCTBA C JIByMSl TE€pEMEHHBIMU; YMETb: IpadUuecKkud peuiarb CHUCTEMBbl ypaBHEHUM;
OPUMEHATHh CIOCO0 TOACTAaHOBKM; peliaTh 33/Ja4d C IMOMOINBIO CHUCTEM YpPaBHEHUH BTOPOM
CTerneHH; rpaduyecky WILTIOCTPUPOBAThH MHOKECTBA PEIIEHUI HEKOTOPHIX CHCTEM HEPaBEHCTB C
JIBYMsl NEPEMEHHBIMH M HUX cUCTeM. Vcrosb30BaTh NPHOOpPETEHHbIE 3HAHUS M YMEHHUS B
MIPAaKTUYECKOW JIEATEIbBHOCTH W TIOBCEJHEBHOM XW3HM JUIA: DPELICHHUsS YPAaBHEHMM, CUCTEM
YPaBHEHUU U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

Apudmernyeckasi M reoMmeTpu4ecKasi porpeccum

ITocnenoBarenbHocTu. Ompenenenue apudmerndeckoit mporpeccun. dopmyna m-ro
wieHa apupMeTndeckoi nporpeccun. Onpezenenue reoMeTpuueckoit mporpeccuu. @opmyna -



ro 4WIeHa reOMETpUYECKOr mporpeccud. PopMyna CyMMBl MEPBBIX I YJICHOB I'€OMETPUYECKON
nporpeccuu. B pesynbrare u3ydeHHs JAHHOM TeMbl OO0YYaroIUIiCsl NOJDKEH 3HATh/TIOHMMATh:
MIOHATUE TOCIENOBATCIIBHOCTH; CMBICH IIOHATHUA « II-i» 4J€H I0CIEN0BaTEeIIbHOCTH;
onpeneneHue apupMEeTHYecKod M TI'eOMETPUYECKOH Mporpeccuii; omnpejneneHue pa3HOCTU
apu(METHUECKOW TPOTrpecCUy W 3HAMEHATENsh TeOMETPUYECKOM MporpeccHii; (GopMysbl IM-To
YJileHa ¥ CYMMBI 1 — WIEHOB apu(METHUYECKON U FeOMETPUUECKOM Iporpeccuil; XxapakTepucTuka
CBOWCTBA apU(PMETHUECKON M T€OMETPHUECKOW MPOTPECCHil; yMETh: MCHOIb30BATh MHICKCHOE
0003HaueHHe; MPUMEHATh (OPMYJbI I-TO 4YJI€Ha M CyMMBI II- WIEHOB apu(METHUYECKOW U
TeOMETPUYECKON MPOTPECCHid Ul BBIMOJIHEHUS YIpaXXHEHUH. Vcronb30BaTh NMPHOOpPETEHHBIC
3HAaHUSA M YMEHHs B NPAKTUYECKOW ACATEIBHOCTU M IOBCEIHEBHOM XU3HU JUISL: Ul PELUCHUS
3a/1a4.

J1eMeHTbl KOMOMHATOPUKHN U TEOPUM BEPOATHOCTH

[Tpumepsr  komOuHaTOpHBIX 3amad. IlepecraHoBku. Pasmemenus. CoueTanus.
OTHOCHTENBHAS YACTOTA CIIy4aitHOro cOObITHS. BEposSsTHOCTH paBHOBO3MOXHBIX COOBITUH.

B pesymbrare u3ydeHus JaHHOW TEMbI OOYYArOIIMKCS JOJDKCH 3HATh/TIOHUMATH:
KOMOMHATOPHOE MPaBWJIO YMHOKEHUS; OIpeJieIeHue NepecTaHOBOK, pa3MEILEeHUH, coueTaHu;
MOHSITHUSI OTHOLIEHHUH YaCTOThI U BEPOATHOCTH CIy4aitHOro COOBITHS; (POPMYJIBI JUIs [TOACYETa UX
YHCiIa; MOHATHS « CIIy4aiiHOE COOBITHE», «OTHOCHUTENbHAS YacTOTa», «BEPOSTHOCTh CIly4yailHOro
COOBITHSI»; YMETh: pa3inyaTh MOHATHUS « Pa3MELIEHUE» U « COUETAHUS»; ONpPEAEIATh O KaKOM
BUJe KOMOMHAIMI MAET pedb B 3ajayax; pelarb 3aJaud, B KOTOPbIX TPeOyeTcsl COCTaBIATh T
WIM WHblE KOMOMHAIUU OJJIEMEHTOB W MOJCYMUTAaTh HX YHUCIIO; BBIYUCIATH BEPOSITHOCTh
CJIy4alfHOro COOBITHS MPH KJIACCMYECKOM Mojxoje. Vcronb30BaTh MPUOOPETEHHBIE 3HAHUS U
YMEHHMSI B IPAKTUUECKON JEATENIbHOCTH U MIOBCEHEBHOM JKU3HHU JUISl: PELIEHUS] KOMOMHATOPHBIX
3a1ad.

IloBTOpPEHME

IToBTopenue, o0o0OIIEHHME W CHUCTEMATU3alUs 3HAHUM, YMEHUI W HaBBIKOB 3a KypC
anreOpbl OCHOBHOM 00IIe00pa30BaTEIHLHON IITKOJIBI.

BexkTopbl M MeTOX KOOPAMHAT

[lonstue BekTropa. PaBeHcTBO BekTOpoB. CoK€HHWE U BBIYMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasimokeHue BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunarsl BekTtopa. IIpocredimme 3amaum B KOOpAMHATAaX. YPaBHEHUsS OKPYKHOCTH U
npsaMoit. [IpuMenenne BEKTOpOB U KOOPAUHAT IIPU PEILICHUH 3a1a4.

OcHOBHasl 1Ielb — HAy4YUTh YYalIMXCs BBINOJHATH JACWCTBUS HaJ BEKTOpPaMU Kak
HalpaBJI€HHBIMU OTPE3KaMHU, YTO BaXXHO JUISl IPUMEHEHHs BEKTOPOB B (PM3MKE; O3HAKOMHTD C
WCIIOJIb30BAaHUEM BEKTOPOB M METOJa KOOPAUHAT MPH PEIICHUH T€OMETPUYECKUX 3a1ad. BekTop
OIIPENENAETC KaK HAIPABICHHBIA OTPE30K U JEUCTBHS HaJ BEKTOPAaMU BBOJAATCS TaK, Kak dTO
NPUHATO B (DU3MKE, T. €. KaK JEWCTBUSA C HaIlpaBJIEHHbIMH OTpe3kaMu. OCHOBHOE BHUMaHUE
JIOJDKHO OBITH YJIEJIEHO BBIPAOOTKE YMEHUH BBINOIHATH ONEPAllMU HaJ BEKTOpaMH (CKJIAIbIBATh
BEKTOPHI MO MPaBHUIaM TPEYrOJbHHUKA U NapajljIeorpaMma, CTpPOUTh BEKTOP, PaBHBIA Pa3HOCTH
JIBYX T@HHBIX BEKTOPOB, a TAKK€ BEKTOP, PaBHBIN IPOU3BEACHUIO JaHHOIO BEKTOpa Ha JaHHOE
YHUCJIO0).

Ha npumepax mnokasbiBaeTcs, Kak BEKTOPbl MOTYT IIPUMEHATHCA K PELICHUIO
reoMeTpuueckux 3agad. JlemoHctpupyercss 3(@exkTUBHOCTh NpUMEHeHUs GopMyn amis
KOOPJMHAT CEPEAVHBI OTPE3Ka, PACCTOSHUS MEXKIY IBYMs TOYKaMHU, YPABHEHUN OKPYKHOCTH U
npsIMOM B KOHKPETHBIX T€OMETPUYECKHX 3a/Jayax, TEM caMbIM JaeTcs IpejacTaBiIeHHEe 00
U3Yy4EHUH F€OMETPUUECKUX (PUTYP C TIOMOIIBIO METOJIOB aJIreOpHl.

CooTHOLIEHHUs MEK1Y CTOPOHAMH M YIJIAMH TPEeyroJbHUKA

CuHyCc, KOCHMHYC M TaHIeHC yria. Teopembl CHHYCOB M KOCHHYCOB. PemieHue
TPEYroJIbHUKOB. CKaJsSIpHOE NPOU3BENACHHE BEKTOPOB M €r0 NMPUMEHEHHE B T'€OMETPUYECKHUX
3ana4ax. OCHOBHas LE€Nb — pa3BUTh YMEHHUE Yy4YalIUXCs NPUMEHATb TPUTOHOMETPUUECKUN
anmapar Ipy pelIeHUH T€OMETPUYECKUX 3a1ad.



Cunyc u xocunyc nroboro yrma or 0° mo 180° BBOASATCS C MOMOIIBIO €IUHUYHOMN
MOJTYOKPY>KHOCTH, JOKAa3bIBAIOTCSI TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOJUTCS €€ OJIHA
dbopMyIia TIIOIIAI TPEYTOJIbHHUKA (ITOJIOBUHA TIPOU3BEICHUS JIBYX CTOPOH HAa CHHYC yTJIa MEXKIY
HUMH). DTOT anmapar NPUMEHSETCS K PEIICHUIO TPEYTrOJIbHUKOB.

CkalsipHOE TIPOM3BE/ICHUE BEKTOPOB BBOJIUTCS Kak B (u3uKe (IIPOM3BEACHUE JITUH
BEKTOPOB Ha KOCHHYC yIJla MEXIy HHMH). PaccMaTpuBarOTCS CBOWCTBA CKAJISIPHOTO
MIPOU3BEJICHUS U €r0 MPUMEHEHHUE MIPU PEIICHUH FT€OMETPUUYECKHUX 3a/1a4.

OcHOBHOE BHMMAaHHE CJIEIYET yIEIUTh BBIPAOOTKE MPOYHBIX HABBIKOB B NMPHUMCHCHHH
TPUTOHOMETPUYECKOTO anmapara npu pelieHuy reOMETPUIECKUX 3a1au.

JyInHA OKPYKHOCTH ¥ IVIOMIAAb KPyra

[IpaBunbHble MHOTOYroJIbHUKUA. OKPY>KHOCTH, OIMCAaHHAsE OKOJO MPaBUIBHOTO
MHOTOYTOJIbHUKA M BIIKMCaHHas B Hero. IlocTpoeHue mpaBWIbHBIX MHOTIOYrOJIbHUKOB. JlirHa
okpyxHocTH. [1momans kpyra.

OcHOBHasl 1eJb — PACHIMPUTh 3HAHUE YYalIMXCSd O MHOTOYTOJBbHHKAX; PaCCMOTPETh
MOHSITHS JUTMHBI OKPY)KHOCTH M TUIOINAIN Kpyra u (GopMysbl Ui MX BBIUMCICHHS B Haudaie
TEMBI JIa€TCS ONpEIEIICHUE MPABUIHLHOIO MHOTOYTOJIbHUKA M PAcCMaTPHUBAIOTCS TEOPEMBI 00
OKPY>KHOCTSIX, OINHUCAHHOW OKOJIO MPaBUJIBHOTO MHOTOYrOJIbHMKAa WU BhOHCaHHOM B Hero. C
MOMOILIbI0  ONMHUCAHHOW OKPYKHOCTM PpEIIAIOTCS  33Ja4d O IOCTPOCHUHM IPAaBHIIBHOIO
HIECTUYTOJIbHUKA U TTPaBUIILHOTO 2re-yroJibHUKa, €CIIH J1aH MPAaBUIIbHBIN M-YTOJIbHUK.

@opMyIibl, BBIPaXarOIIUE CTOPOHY MPAaBUIBHOIO MHOTOYTOJIbHUKA U PaJuyC BIMCAHHOU
B HETr0 OKPYKHOCTH 4Ye€pe3 paauyC OINHCAHHOM OKPYXHOCTH, HCIIOJIB3YIOTCS TPU BBIBOJIC
dbopMyn JUIMHBI OKPY)XKHOCTH U IUIOMIAAM Kpyra. BbIBox omupaeTcs Ha UHTYUTHUBHOE
MPEACTABICHUE O TMpejese: MPU HEOTPAHMYCHHOM YBEIMYEHHHM YKCJIa CTOPOH IMPAaBUIBHOTO
MHOT'OYTOJIbHUKA, BIMCAaHHOTO B OKPYXHOCTb, €r0 IEPUMETP CTPEMUTCS K JUIMHE 3TOU
OKPY>KHOCTH, a IJIONIa/Ib — K IJIOMIAU KPyra, OrpaHUYCHHOTO OKPYKHOCTBIO.

JIBMsKeHUsI

Otobpakenue miockoctT Ha cebs. [lomstue npmwkeHus. OceBas W ICHTpajbHAs
cummerpuu. [lapannensHbii nepenoc. [losopot. HanoxxeHus u 1BMKeHUs.

OcHoOBHas 11€J1b — MO3HAKOMUTD YYAIIUXCsl C TIOHATUEM JBUKEHHUS U €T0 CBOWCTBAMH, C
OCHOBHBIMM BHJAMH JBWKCHHUH, CO B3aMMOOTHOIICHUSIMH HAIOKCHUM M ABIKCHUM. J[BIDKEHUE
MJIOCKOCTH BBOJMTCS KaK OTOOpa)K€HHE TIJIOCKOCTH Ha €05, COXPAHSIOINIEe PACCTOSTHUE MEXTY
toukaMu. [Ipu paccMOTpeHHH BUAOB JBUKEHHU OCHOBHOE€ BHMMAaHHUE YJENSETCS MOCTPOEHUIO
00pa3oB TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJLHUKOB MPU OCEBON U IEHTPATLHON CUMMETPUSIX,
napajuiebHOM TepeHoce, moBopote. Ha sddexTHrIXx mpuMepax MOKas3bIBaeTCs NMPUMEHEHHE
JBIDKCHUM TPU PEIICHUH TeOMETpUUECKHX 3aaad. [loHsATHE HaANIOXEHUsS OTHOCHTCS B JaHHOM
Kypc€ K YHUCIY OCHOBHBIX MOHATHM. JlOKa3pIBaeTCsi, 4TO MOHATUSA HAJNOXKEHUS U IBUKEHUS
SIBJISIFOTCSI DKBUBAJICHTHBIMU: JIIO00E HAJIOKEHHE SIBIIAECTCS JBUKEHUEM IIJIOCKOCTH U 0OpaTHO.
W3ydeHue noKa3aTenbCTBA HE SIBISIETCS OOsA3aTelIbHBIM, OJHAKO CJEAYeT PAacCMOTPETh CBA3b
MMOHSATHI HAJIOXKCHHUS U IBYDKCHUS.

IMoBTOpenue. Pemienue 3axayq

IInanupyemMble pe3yJbTaThl H3yYeHHs] Y4eOHOT0 NIpeaMeTa

Auredpa

B pesyabTare n3yuenus kypca anaredopsnl 9 kiacca o0yyaromuecsi 10JLKHbI:

3HAThH/TIOHUMATH

* CYIIECTBO IIOHSATHS MAaTE€MaTHYECKOIO [OKAa3aTelbCTBAa; MPUBOAUTH IPUMEPHI
JI0Ka3aTeNbCTB;

* CYILIECTBO MOHATHUS AITOPUTMA; IPUBOAUTH IPUMEPHI aJITOPUTMOB;

* KaK HCIOJb3YIOTCSI MaTeMaThuueckue (popmysbl, ypaBHEHUS U HEPAaBEHCTBA; MPUMEPDI
UX IPUMEHEHMSI JUIsl PELIEHNS MaTEMaTUUECKUX U IPAKTUYECKUX 3a/1ay;

* Kak MaTeMaTU4yecKd OINpeJesieHHble (QYHKIMM MOTYT OINMCHIBaTh peabHbIE
3aBUCUMOCTH; IIPUBOJUTH IPUMEPHI TAKOTO OIMCAHMUS;



* KaK MOTPEOHOCTH NPAKTHKU TPUBEIH MATEMATHUECKYI0 HAYKy K HEOOXOIMMOCTH
paclIMpeHus TOHATHS YHUCIIA;

* BEPOSITHOCTHBIM XapaKTEpP MHOTMX 3aKOHOMEPHOCTEW OKPYXAKOIIEr0 MUPA; MPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

* CMBICII WJcanu3alvy, MO3BOJISIOLICH peuiaTh 3aJadyd PEajlbHOM JEHCTBUTEIBHOCTH
MaTEeMaTHYECKHUMH METOJIaMU, TPUMEPHI OIIMOOK, BOSHUKAIOIIMX MTPH HICATH3AIIH.

Apupmernka

yMeTb:

* BBITIOJHATh YCTHO apu(PMETHYECKUE JEHCTBUS: CIIOKCHUE M BBIYMTAHUE JIBY3HAYHBIX
yucel W JECATHYHBIX JpoOel ¢ JAByMs 3HAKaMH, YMHOXXCHHE OJHO3HAYHBIX YHCE,
apudmMeTHUecKre orepanuu ¢ OOBIKHOBEHHBIMU APOOSMH C OJHO3HAYHBIM 3HAMEHATENIeM U
YHCIIATEIIEM;

* MEPEeXOIUTh OT OAHON (OPMBI 3alMCH YHCEN K JIPYrod, MPEICTaBIsITh JACCATUYHYIO
JIpoOb B BUC OOBIKHOBEHHOM M B MPOCTECUINHX CIydasX OOBIKHOBEHHYIO B BHC JCCATUUHOM,
MPOIIEHTHI — B BHJIC APOOH U JPpOOh — B BHJIC IPOIIEHTOB; 3aITUCHIBATH OOJBIIKE U MaJIble YHCIIa
C MCIIOJIb30BaHHUEM IIEJIBIX CTEIICHEN JIECATKMU;

* BBIMOJHATh apuPMETHUECKUE JEHCTBUS C PALMOHATBHBIMU YHCJIAMH, CPaBHUBATH
paluMOHaIbHBIEC U ICUCTBUTEIbHBIE YACIIA; HAXOAUTh B HECIOXKHBIX CIy4dasX 3HAUCHHS CTENEHEn
C LEJIBIMU MOKA3aTeJSIMUA U KOPHEH; HAXOAUTh 3HAUEHUS YUCIIOBBIX BBIPAKECHUN;

* OKpYIJIATH LENbIE YMCIa U JCCSITUYHBIE JIPOOH, HAXOAWTH MPUOIMKEHHS YUCET C
HEJIOCTATKOM M C U30BITKOM, BBITIOJIHATH OLICHKY YHCJIOBBIX BBHIPAKECHHUI;

* M0JIb30BATHCSI OCHOBHBIMM €MHUIIAMH JJIMHBI, MACChl, BPEMEHU, CKOPOCTH, TUIOLIA/IH,
o0BeMa; BeIpaXkaTh 0oJiee KPYIHBIC SAMHUIIBI Yepe3 0ojiee MeITKue U Hao0opoT;

* pemaTh TEKCTOBBIE 3aJayd, BKIIOYas 3aJladyd, CBA3aHHBIE C OTHOLICHHEM M C
POMOPIIMOHAIEHOCTHIO BEJTMYHH, JPOOSIMH U TTPOIICHTAMH.

Hcnoab3oBath NpuoOpeTeHHbIE 3HAHUSA U YMEHHMS] B NIPAKTHYECKOM /1esITeJIbHOCTH
M NOBCEJIHEBHOM KU3HM JJIA.

* pCELICHUS HECIOXHBIX IPAKTHYECKMX paCUETHBIX 3aJa4, B TOM 4YHUCIE C
WCIIOJIb30BaHUEM MPU HEOOXOAMMOCTHU CITPABOYHBIX MAaTEPHAIIOB, KAJIbKYJISATOPA, KOMITHIOTEPA,;

* YCTHOM MNPUKHUJIKKA U OLEHKU pe3yibTara BBIYMCICHUM; IPOBEPKU pe3yJsibTaTa
BBIYMCIICHHUS, C UCITOJIb30BAaHUEM PA3TUYHBIX IPUEMOB;

* VMHTEPIIPETALMU PE3yJbTAaTOB PELICHUs 3a1a4 C YYETOM OIPAHUYEHUM, CBSA3AHHBIX C
pEaTbHBIMHU CBOMCTBAMHU PAaCCMAaTPUBAEMBIX MPOLIECCOB U SIBICHUIA.

Auredpa

yMeThb

* COCTaBIISATh OYKBEHHBIE BBIpKEHUS U (POPMYJIBI IO YCIOBHAM 3a/1a4; OCYIIECTBIATH B
BBIDOKEHHSIX H (OpMyJIax YHCIOBBIE TOJCTAHOBKH M BBIMOJHATH COOTBETCTBYIOIIUE
BBIUMCJICHHSI, OCYILIECTBIISATh MOACTAHOBKY OJIHOTO BBIPKEHUS B IPYroe; BhIpaKaTh U3 Gopmyn
OJIHY MEPEMEHHYIO Y€pPE3 OCTAIBHBIE;

* BBINOJHATHL OCHOBHBIC JCHCTBHS CO CTEIEHSIMH C ILIEIBIMUA IIOKA3aTElIsIMH, C
MHOTOWICHAMH W C aire0pandecKuMu JIpoOSMH; BBIIOTHATH Pa3IOKCHHE MHOTOWICHOB Ha
MHO>KUTEJH; BBITIOJHATH TOXKIECTBEHHBIE MPE0OPa30BaHMs PAIlMOHATBHBIX BBIPAXKECHUN;

* TPUMEHSATH CBOWCTBA apU(METHUYECKUX KBAJAPATHBIX KOPHEW IS BBIUUCICHUS
3HauUEHUH U MPeoOPa30BAHMI YHCIOBBIX BBIPAKCHU, COJIEPKAIINX KBaIPaTHBIE KOPHHU;

* pemath JUHEWHbIC, KBaPaTHbIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHUS, CBOIAIINECS
K HUM, CUCTEMBI JIBYX JUHEUHBIX YPABHEHUHN U HECII0KHBIE HETUHEUHBIE CUCTEMBI;

* pelIaTh JIMHEHHbBIE U KBAJPaTHBIE HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CUCTEMBI,

* pemaTh TEKCTOBBIC 33]]a4H aNreOpandecKuM METOJIOM, HHTEPIIPETUPOBATH MMOTYIECHHBIN
pe3ynbTaT, MPOBOAUTH OTOOP PEIICHHH, UCXOAS U3 (HOPMYITUPOBKHU 3a/1a4H;

* M300paXkaTh YKciIa TOYKAMHU Ha KOOPIUHATHON MPSMOIA;

*  ONpeAeNsITh KOOPJIWHATBI TOYKH IUIOCKOCTH, CTPOUTh TOYKH C 3aJaHHBIMU
KOOpJMHATAMU;, U300pakaTh MHOXKECTBO PEIICHUI THHEHHOTO HEPABEHCTBA,



* pacmo3HaBaTh apu(PMeTHYECKHUE M TEOMETPUYECKHE MPOTPECCHH;, pellaTh 3aJadd C
npuMeHeHrneM (popMyIibl 00IIEro WieHa U CYMMBbI HECKOJIBKHUX TIEPBBIX WICHOB;

* HAXOOUTh 3HAUeHUs (YHKUWHU, 33aJaHHON (opMynol, Tabmuueil, rpagukoM Mo ee
apryMEHTy; HaxOJHWTh 3HaUE€HHWE apryMEHTa 10 3HAaYeHUI0 (YHKIHH, 33JaHHON TpadukoM Hiu
TaOJIUIIEH;

* OmIpeAeyiaTh CBOWCTBA GYHKIMH 1O €€ TpaduKy; MPUMEHATh TrpaduyecKue
MPEICTABJICHUS IPU PEUICHUU YPAaBHEHUM, CUCTEM, HEPaBEHCTB;

* OIUCHIBATh CBOMCTBA U3yUYEHHBIX (PYHKIIUH, CTPOUTH UX TpadUKH.

Hcnoab3oBaTh NpuoOpeTeHHbIE 3HAHUSA U YMEHHMS] B NIPAKTHYECKOH /1eITeJJbHOCTH
M MOBCETHEBHOM KU3HM JIJIA:

* BBINIOJIHCHUS PacyeToB MO ¢opMylam, I COCTaBICHUS (OPMYN, BBIPAKAIOIINX
3aBUCUMOCTH MEXAY pEaTbHBIMH BEIMYMHAMM; I HAXOXKACHHS HYKHOH (OpMyJIsl B
CIIPaBOYHBIX MaTepHalax;

* MOJICJIMPOBAHUS MPAKTUUYECKUX CUTYallUd M HUCCIIECIOBAHUU MOCTPOCHHBIX MOJIETEH C
WCIIOJIb30BAaHUEM alllapara aireopsl;

* OMHCaHUs 3aBUCUMOCTEH MEXAY (PU3NYECKUMHU BETUYMHAMU COOTBETCTBYIOLIUMH
dbopmynamu, IpH UCCICTOBAHUN HECIOKHBIX MPAKTHUYECKUX CUTYAIUH;

* UHTEPIpETAH IPaPUKOB pealbHbIX 3aBUCIMOCTEH MEKy BETUUMHAMH.

DJIeMEeHTbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSATHOCTE

yMeTh

* TPOBOJUTH HECJOXKHBIE JOKA3aTeNbCTBA, IOJy4aTh MPOCTEHIINE CIEACTBUS U3
W3BECTHBIX WJIM DPAHEE MOJYYEHHBIX YTBEPXKIACHUM, OLIEHMBATh JIOTMYECKYH) IPaBUIBHOCTh
paccyXJI€HHM, UCTIOIB30BaATh MPUMEPHI I WIUTIOCTPAIIUU U KOHTPIPUMEPHI JJIs ONTPOBEP>KEHUS
YTBEPKICHUI;

* M3BJICKaTh MH(OpPMAIHIO, MPEACTABICHHYIO B Ta0JMIIaX, HA JUarpaMMax, rpadukax;
COCTABJIATH TAOJIUIIBI, CTPOUTH JUATPAMMBI U TPa(UKH;

* pemath KOMOMHATOPHBIE 3a/Jaud MYTeM CHUCTEMAaTHYECKOro Iepedopa BO3MOMKHBIX
BAPUAHTOB U C UCIOJIb30BAaHUEM ITpaBUjIa YMHOKEHUS;

* BBIYUCJISTH CPEIHUE 3HAUCHHS PE3yJIbTaTOB U3MEPEHHUIA;

* HAXOJUTh YacTOTy COOBITHS, HCIONB3ysd COOCTBEHHbIE HAOMIOJAEHHUS M TOTOBHIE
CTATUCTUYECKUE JTAHHBIE;

* HaXOJIUTh BEPOSTHOCTHU CIIy4alHBIX COOBITHIA B MTPOCTEHIINX CITydasix.

Hcnonws3oBarh mpHOOpETeHHBIE 3HAHUS W YMEHHUS B TMPAKTHYECKOW JCSATEIHHOCTH M
MOBCEHEBHOM KU3HU IS

* BBICTPAaWBaHMs APTYMEHTAIIMU TPU JOKA3aTEeIbCTBE W B JUAJOre; * paclo3HaBaHUS
JIOTUYECKH HEKOPPEKTHBIX PACCYKICHUI;

* 3aITMCH MaTeMaTUYECKUX YTBEPKICHUM, TOKA3aTEIIbCTB;

* QHAJIM3a PeaNbHBIX YUCIOBBIX JaHHBIX, IPEACTABICHHBIX B BUAE AUArpaMM, rpauKoB,
TaOIuUIL;

* pelIeHs MPaKTUYECKUX 3a7a4 B TOBCETHEBHOM U MPOoQecCHOHAIBHON NesITENEHOCTH C
WCIIOJIb30BaHUEM JEHCTBUU C YHUCIIaMHU, TPOIEHTOB, JJIWH, IUIONIaNeH, 0O0BEMOB, BPEMEHH,
CKOPOCTH;

* peuieHus] y4eOHBIX M MPAKTUYECKUX 33/a4, TPEeOYIOIUX CUCTEeMAaTHYecKoro nepedopa
BApUAHTOB;

* CpaBHEHHUs IIIAHCOB HACTYIUICHUS CIIYYalHBIX COOBITHH, JISI OICHKA BEPOSATHOCTH
CIIy4aifHOTO COOBITHSI B MPAKTUYECKUX CUTYalUsIX, COMOCTABJICHHUS MOJEINU C peallbHON
CUTYallHeil;

* IOHUMAaHUS CTATUCTUYECKUX YTBEPKACHUM.

I'eomerpus

Ymers:

pacmo3HaBaTh IUIOCKHE TEeOMETpuUYeckne (QUTYphl, pa3inyaTh HX B3aWMHOE
pacrnoioKeHue, apryMeHTUPOBATh CYXIACHUS, UCIIOJIb3YsI ONPEEIICHHs], CBOMCTBA, MPU3HAKH,



n300pakaTh IJIAHUMETPUYECKHE (PUTYpBHI, BBIMOJHATH YEPTEKU IO YCIOBHAM 3ajad,
OCYIIECTBIISATH MpeoOpazoBanus GUryp;

pacrno3HaBaTb Ha uepTEkax, MOJEISIX U B OKpyXaroued o0OCTaHOBKE OCHOBHBIE
IIPOCTPaHCTBEHHBIE TeJa, U300pakaTh UX; IPEJICTABIATh UX CEUYEHUS U PAa3BEPTKH;

BBIUUCIIATH 3HAUEHUS TEOMETPUUECKUX BEITMYUH (IUIMH, YTJIOB, IUIOMIAAeH, 00bEMOB);

pemaTb T'€OMETpPUUYECKHE 3a7auyd, OINUpPasCh HA H3Yy4YEHHbIE CBOMCTBa GuUryp u
OTHOILICHUA MEXAy HUMH, TNPUMEHSAS JONOJHUTEIbHBIE IOCTPOCHUS, aureOpandyeckuid u
TPUTOHOMETPUUYECKUH anmnapaT, CoOoOpakeHUs] CHMMETPUH;

IIPOBOAUTH JI0KA3aTEIbHBIE PACCYXACHMS IPU PEIICHUU 3a/ay, MCIOJb3ysl U3BECTHBIC
TEOpeMbl, 00HAPY>KHBasi BO3MOXXHOCTH JUIsl X UCIIOJIb30BaHUS;

pelaTe OCHOBHBIE 3aJladyl Ha IOCTPOCHHE C IOMOIIBI0 LMPKYJIS M JIMHEWKH: YIJa,
PABHOTO JaHHOMY; OMCCEKTPUCHI JAAHHOIO YIja; CEPeIUHHOIO INEepHEHIUKYJIApa K OTPEe3Ky;
IIPSIMOM, MapaJUIeIbHON JAHHOU NPSMON; TPEYTOJIbHUKA 110 TPEM CTOPOHAM;

pelars IpoCTeHIINe INTAHUMETPUYECKHE 3aJa4H B IIPOCTPAHCTBE.

IIpumeHATH NOJy4YeHHbIE 3HAHUSA:

IIPU TOCTPOCHUSAX T'€OMETPUUYECKUMHM WHCTPYMEHTaMHU (JIMHEHKa, yrojJbHHK, LUPKYIIb,
TPaHCIIOPTHP);

JUI BBIYMCIICHUS JUIMH, IJIOUIaJ el OCHOBHBIX I'€OMETPUUYECKHX (QUIyp € IMOMOIIbIO
dbopMy (UCTI0NB3YsI IPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKUE CPECTBA).

HTorossiii KOHTPOJIb TIPOBOAUTCH B BHJIE HTOIOBOM KOHTpOJ’IbHOﬁ paﬁDTI)I.



