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HJIaHl/IpyCMble PE3YJIbTATHI OCBOCHHUS COACPKAHUA Kypca

[Iporpamma oOecneurBaeT IOCTHKEHHE CIEAYIOIIHMX PEe3yJbTaTOB OCBOCHHUS
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 00Opa30BaHUs:

JIuunocmmnoie pezyromamot.

* opMUpOBaHUE OTBETCTBEHHOTO OTHOIICHHS K YUYE€HHUIO, TOTOBHOCTHU U
CIIOCOOHOCTH 00YYaroIUXCsl K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIIMU K 00YUYEHUIO U MMO3HAHUIO, BBIOOPY AalibHEHIIero oOpa3oBaHus Ha O6aze
OPUEHTHUPOBKU B MHUpe Tpodeccuii 1 mpodhecCHuOHATBHBIX MPENOYTCHHH,
OCO3HaHHOMY MOCTPOEHHUIO UHIMBUIYAIbHOM 00pa30BaTeIbHON TPACKTOPHUH C YUETOM
YCTOWYUBBIX MO3HABATEILHBIX UHTEPECOB;

* (hopMUpPOBaHKE [IEITOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPaKTUKH,

* opMupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH U OOIIICHUH U
COTPYJIHHYECTBE CO CBEPCTHUKAMM, CTAPIIMMH M MIIQJIIITMMHU B 00pa30BaTEIbHOM,
OOIIIECTBEHHO TOJIE3HOMU, yueOHO-HCCIIeIOBATEIHCKOM, TBOPUECKON U IPYTUX BUIAX
NeATEIIbHOCTH;

* YMEHHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIU B YCTHOU U
MUCbMEHHOM PEYH, TOHUMATh CMBICJ TOCTABJICHHOM 33]]a4H, BHICTPAUBaTh
apryMEHTALMIO, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEDBI;

* KPUTHUYHOCTb MBIIJICHUA, YMCHHUC PACIIO3HABATH JIOTHYCCKH HCKOPPCKTHLIC
BBICKA3bIBAHWA, OTJIMYATh TUIIOTE3Y OT (baKTa;

* KpCaTUBHOCTb MBIIJICHUS, THULIUATUBY, HAXOAYHNBOCTb, aKTUBHOCTD IIPHU
PCHICHUU I'COMCTPHUYICCKUX 3a1a4,

* YMEHHE KOHTPOJUPOBATh MPOIECC U Pe3yIbTaT yueOHON MaTeMaTHIYECKOM
NEATEIbHOCTH;

* CIIOCOOHOCTDH K SMOITMOHAIIBHOMY BOCTIPUSITHIO MATEMATHIECKUX O0OBEKTOB,
3a71a4, pEIIEHUN, PACCYKICHUN;

Memanpeomemmnule pe3ynomamal:
pe2yiAmuenble YHUBEPCAlbHble YieOHble 0eUCmBUsL:

* YMEHHE CaMOCTOATENIbHO IJIAHUPOBATh AJIbTEPHATHUBHBIE MYTH JIOCTUKECHHS
1esel, 0OCO3HAHHO BhIOMpaTh Hanbosiee 3PheKTUBHBIC CIIOCOOBI pelIeHUs YIEOHBIX U
MO3HABATEJIbHBIX 33]1a4;

* YMEHHUE OCYUIECTBJISATh KOHTPOJb IO pe3yjbTaTy M CHOCO0y AEHCTBUSA Ha
YpOBHE MPON3BOJIHLHOTO BHUMAHUS 1 BHOCHUTHh HEOOXOUMBIE KOPPEKTUBBI;



* YMEHHE a/ICKBATHO OIIEHUBATh MPABUIBHOCTH WJIM OMIKMOOYHOCTDH BBITOJIHEHHUS
yueOHON 3a/auM, €€ OOBEKTUBHYIO TPYAHOCTh UM COOCTBEHHBIE BO3MOKHOCTH €€
pelieHus;

¢ IOHUMAHHUC CYIMHOCTHU aJITOPUTMHYCCKHUX npemmcaHHﬁ N YMCHHUC I[eﬁCTBOBaTB
B COOTBCTCTBHHU C IMPCAJIOKCHHBIM aJI'OPUTMOM;

* YMEHUE CaMOCTOSITEIbHO CTABUThH 1I€TIH, BHIOUPATh U CO3/1aBaTh aITOPUTMBbI JJIs
perieHus y4eOHBIX MAaTEMATHIECKUX TPOOIIEeM;

® YMCHHC IINIaHUPOBATH MW OCYHICCTBILATH MOCATCIIBHOCTL, HAIIPABJICHHYIO Ha
PEUICHUC 3aaa4 UCCICAOBATCIILCKOI'O XapaKTCpa,

no3HaeameslbHble YVHUBEPCAilbHble V’-l€6Hbl€ oelicmeusi:

* OCO3HaHHOE BIIAJECHUE JIOTUYECKUMU JEUCTBUAMH OIPEIEICHUs IMOHATHUM,
000011eHHs], YCTAaHOBJICHUS aHAJIOTUH, KJ1acCu(UKallMM HA OCHOBE CaMOCTOSITENIbHOTO
BBIOOpA OCHOBAHMI U KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBA3EH;

* YMEHHUE YCTAaHABJIMBATh MPUUYMHHO-CICACTBEHHBIEC CBSI3U, CTPOUTH JIOTHYECKOE
paccyXxiaeHue, ymo3akiroueHue (MHIYKTUBHOE, JNCIYKTUBHOE W 1O aHAJOTUU) U
BBIBOJIbI,

®* YMCHHUC CO3adaBaTb, IIPUMCHATL U Hp606pa3OBBIBaTB 3HaKOBO-CHMMBOJIMYCCKHC
cpeacrBa, MOJCIN U CXCMBbI IS PCHICHU A y‘—IC6HBIX U II03HAaBAaTCJIbHBIX 3a4a4,

* (¢dopmupoBaHHE€ UM  pa3BUTHE Y4eOHOM U  OOIIEMOJIBH30BATEIHCKOMN
KOMIIETEHTHOCTH B 00JIaCTH HMCIOJIb30BAHUSI WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
texHosoru (MKT-koMreTeHTHOCTH);

* (GopMHpOBaHUE MEPBOHAYAIBHBIX MNPEJACTAaBICHUN 00 HIEIX M O METoJax
MAaTEMaTUKHN KaK YHUBEPCAIBHOM A3bIKE HAYKH U TEXHUKH, CPEICTBE MOJCINPOBAHNUS
SABJIEHUH U MTPOLIECCOB;

* YMEHHUE BUAECTh MAaTEMAaTHUECKYIO 33/1a4y B KOHTEKCTE NMPOOIEMHON CUTyalluu B
OPYTUX AUCUUILIMHAX, B OKPYXKAIOILIEH )KU3HH;

* YMEHHUE HAaXOJIUTh B PA3IUYHBIX HCTOYHHKAX WH(OPMALMIO, HEOOXOIUMYIO JIJIst
pelIeHUs] MaTeMaTUYeCKUX MpoOJieM, W TPEJCTaBlIATh €€ B TMOHATHOW QopMe;
OPUHUMATh PEIICHUE B YCIOBUSAX HEMOJHON U M30BITOYHOM, TOUHON U BEPOSITHOCTHOM
uH(popMaIuy;

* YMEHHME NOHHUMAaTh M MCIIOJb30BaTh MATEMATHYECKUE CPEACTBA HATIISIAHOCTH
(pUCYHKH, YepTeXHu, CXeMbl H JAp.) [ WUIIOCTpallii, HWHTEPIpPETalnH,
aprymMeHTaluu;

* YMEHHE BBIJIBUTaTh THIOTE3bl MPH PEIICHUU YYEeOHBIX 3aJa4 W TOHHUMATh
HEO0OXOMMOCTh UX TIPOBEPKH;

¢* YMCHHUC NPUMCHATbL HMHAYKTHBHBIC W IACAYKTHBHBIC CITOCOOBI paCCY)KI[eHHfI,
BHUJCTDH PA3JIMYHBIC CTPATCTHUH PCUICHUA 3aa4;

KOMMYHUKAMUEBHble YHUBEPCAIbHblLE Vll€6Hbl€ oeticmeust.




* yYMEHHE OpraHM30BBIBaTH Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO
JESTeIbHOCTh C YUYUTEIIEM U CBEPCTHUKAMM: OIPENENATh LEIH, PpacHpeiesiTh
(GYHKIIMH U POJIHM YIaCTHUKOB, OOIIHE CITIOCOOBI PadOTHI;

* yMeHHe paboTaTb B TpYIIeE: HAXOAUTH OOIlee pelieHHe U pa3peliaTh
KOH(IMKTBI HA OCHOBE COIJIACOBAHMSI MO3ULIUN U YUE€Ta HHTEPECOB;

* CITyIIaTh MapTHEPA;

* popMyIHpOBaThH, APTYMEHTUPOBATHh U OTCTAMBATH CBOE MHEHUE.

Ilpeomemmnuwie pe3yrvmamot:

BeimyckHuk HayuuTcs (A1 MCIIOJIB30BaHUS B IMMOBCEAHEBHON JKU3HU U 0OCCIICUEHUS
BO3MOKHOCTH YCIICIIIHOTO MPOI0JDKEHHS 00pa3oBaHus Ha 06a30BOM YPOBHE)
I'eomerpuueckne Gpurypsoi

o OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATUAMH '€OMETPUUECKUX (PUTryp;

e WU3BJIEKaTh WH(OpPMALMIO O TEOMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha
YepTekKax B IBHOM BHJIE;

e TMPUMEHATHb MJIA PELICHMS 3aJady reoMeTpuyeckue (PakThl, €Ciau YCJIOBUS HX
MIPUMEHEHUS 3a/1aHbl B SIBHOU (popme;

e pelaTh 3aJa4d Ha HAXOXKJICHUE T€OMETPUUECKHX BEJIWYUH IO 00pas3laM WIu
aJIrOpUTMaM.

B moBcexHeBHOM KM3HU U NIPU U3YYEHUHU APYTUX MPEAMETOB:

e HCIOJIb30BaTh CBOMCTBA T€OMETPUUCCKUX (PUTYpP IS PEIICHUS TUIIOBBIX 3aja4,
BO3HUKAIONIMX B CHUTyalMUsIX MOBCEJHCBHOW KHW3HHU, 3aJa4 NPAKTHUYECKOTO
COJZICpKAHUS.

HN3mepeHusi 1 BBIYUCICHUSA

o DBBINOJHATE W3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYHMH YIJIOB, C MOMOUIBIO
WHCTPYMEHTOB JIJISI UBMEPEHUM JJIMH U YTJIOB;

e MPUMEHATH POPMYIIBI MEPUMETPA, IUIOMAAU U 00BbeMa, IUIONIaAN TOBEPXHOCTH
OTAEIbHBIX MHOTOTPAHHUKOB MPU BBIYKMCIICHUSX, KOTJa BCE JAHHBIC UMEIOTCS B
YCJIOBUH;

o MnpumeHsATh Teopemy Iludaropa, 6a30BbIe TPUTOHOMETPUUECKUE COOTHOIICHUS
JUJTS. BBIYMCJIEHUS JJIMH, PACCTOSIHUM, TUIOMIAIEN B TPOCTEUIINX CIy4dasiX.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUHM JAPYTrUX NPeIMETOB:

e  BBIYUCIATH PACCTOSIHUSI Ha MECTHOCTH B CTaHJAPTHBIX CUTyalMsX, IUIOIAAN B
MPOCTEUIINX CIy4yasx, MPUMEHSATH (OPMYJIBI B MPOCTEUIINX CUTYyalUsX B
MMOBCEIHEBHOM KU3HU.

I'eomeTpuueckue npeodpa3zoBaHus
e Ctpouth GUTrypy, CHMMETPUYHYIO JaHHOU (PUTYpe OTHOCUTEIILHO OCH U TOYKH.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM JPYTUX NPeIMETOB:
e paclo3HaBaTh JABUKEHHUE OOBEKTOB B OKPYKAIOIIEM MUPE;
e pacro3HaBaTh CUMMETPUYHBIE (DUTYPHI B OKPYKAIOIIIEM MHUPE.
BekTophl 1 KOOPAUHATHI HA IJIOCKOCTH



o OmnepupoBarb Ha 0a30BOM YpOBHE IOHATHSIMM BEKTOpP, CyMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOPA HA YUCJI0, KOOPANHATHI HAa IUNIOCKOCTH;
o OINpEeAenATh MNPUOIMKEHHO KOOPAMHATBI TOYKM IO €€ H300paKEeHHUI0 Ha
KOOPJAMHATHOM IIOCKOCTH.
B noBceqHeBHOM KU3HH M IIPH U3YYEHHHU APYIHX NPEAMETOB:
e HCIIOJIB30BaTh BEKTOPBI JUIsl PELICHUS NPOCTEHIIMX 3a/Jad Ha OIPEACIICHUE
CKOPOCTH OTHOCHUTEJILHOTO ABUKEHUS.
HcrTopus maTtemaTukmn
o OnuceiBaTh OTIEIbHBIE BBLAAIOLNIMECS PpE3YJbTaThl, IOJYYEHHBIE B XOJE
pPa3BUTHS MAaTEMATUKH KaK HAyKU;
e 3HAThb MPUMEPhl MATEMAaTHYECKHX OTKPBITUM M HX aBTOPOB, B CBS3U C
OTEYECTBEHHOU U BCEMUPHOMN UCTOPUEM;
e IIOHUMAaTh POJb MATEMATUKH B pa3BUTUU Poccum.
MeToabl MaTEMaTHKH
e BrpiOupaTh NOAXOASIIMN HM3YYEHHBIM METOA Ul PEIICHUs HW3YYEHHBIX THUIIOB
MaTEMaTUYECKUX 33]1a4;
e [IpuBOAUTH NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B OKPYIKAOIIEH
JNEHUCTBUTEIBLHOCTH U MMPOU3BEICHUAX UCKYCCTBA.
¢ BrInyCKHHK NOJIYYUT BO3MOKHOCTh HAYUYUTHCS (7151 00ECIIeYeHUsI BOBMOXKHOCTH
YCIIELTHOTO MPOJIOJKEHHS 00pa30BaHus Ha 6a30BOM U YIIIyOJIEHHOM YPOBHSIX )
I'eomerpuueckue ¢purypsol
o OmnepupoBaTb NOHATUSIMHU T€OMETPUUECKUX UTYD;
e WU3BJEKaTh, MHTEPIPETUPOBATH M  MpeoOpa3oBbIBATh HHMOPMALUIO O
reoMeTpuyYeckux  (urypax, npeIcTaBICHHYIO Ha YepTexKax;
o TNPUMEHATh TeoMeTpuyeckue (akThl s peleHus 3a7ady, B TOM 4YHUCIE,
MPEANOIAraloINX HECKOJIbKO IaroB PElIeHUS;
o (dopMynupoBaTh B MPOCTEHIINX CIy4yasix CBOMCTBA U MpU3HAKU (PUTyD;
e JIOKa3bIBaTh F€OMETPUUYECKUE YTBEPKIICHHUS;
e BIAJETh CTAHIAPTHOM KiIaccUPUKaLMed TIOCKUX (Uryp (TpeyrojJbHUKOB U
YEeTHIPEXYTOJIbHUKOB).
B noBceHeBHOM KU3HM M NIPU U3YYEHUH APYTUX MPeAMETOB!
e HCHOJB30BaTh CBOICTBAa TeOMETpUYECKUX GUIryp s pelleHds 3aaad
MIPAKTUYECKOI0 XapaKkTepa U 3a/1a4 U3 CMEKHBIX JUCLUILINH.

N3mepenust u BbIYMCICHUS

o OmnepupoBarh IpeACTaBICHUAMHU O JJIMHE, IJIOMAAN, 00beMe KaK BETUYMHAMU.
[Ipumensats Teopemy Iludaropa, dbopmynsl 1uiomaam, odbeMa NpU pPEIICHUN
MHOTOIIIArOBBIX 3a/lay, B KOTOPBIX HE BCE JaHHbIE MPEJCTABICHbI SBHO, a
TpeOyIOT BBIYMCIICHU, ONEpUpOBaTh 0o0Jiee HMIMPOKUM KOJUYECTBOM (OpMyIl
JUTMHBI, TUIOMIAIH, 00beMa, BBIYUCIATH XapaKTEPUCTUKH KOMOWHAUIUN (GUTyp
(OKpY>KHOCTEH 1 MHOTOYTOJIbHUKOB) BEIYHCIISITH PACCTOSHUS MEXAY (hUrypamu,
NPUMEHATh TPUTOHOMETpUYeckre GOpMyNbl I BBIYUCICHUH B Oosee
CIIOKHBIX CIy4asX, MPOBOJWUTH BBIUYMCICHHUS HAa OCHOBE PaBHOBEIMKOCTH U
PaBHOCOCTABJICHHOCTH;



e  TPOBOJUTH MPOCTHIC BHIYUCICHHUS HA 00OBEMHBIX TeNax; (OPMYIUPOBATH 3a4aUn
Ha BbIYMCIICHUE JUIHH, TJI0MAed 1 00BEMOB U PeIlIaTh UX.
B noBceqHeBHOM KNU3HH M NIPH U3YyYeHHHU APYTHX NMPeIMETOB:

e TPOBOIUTH BHIYMCIICHUS] HA MECTHOCTH,
e TPUMEHATH (POPMYJIBI IIPU BBIYUCIICHUSX B CMEXKHBIX YUCOHBIX NMpeaMeTax, B
OKPYKaroIIEH NECHCTBUTEILHOCTH.

I'eomeTpuueckue mocTpoeHus
o U3o0paxarb reomerpuyeckue QUIypbl IO TEKCTOBOMY M CHMBOJIBHOMY
ONMCaHUIO;
o CBOOOJHO ONEPUPOBATH UEPTEKHBIMU HUHCTPYMEHTAMH B HECJIOKHBIX CIIydasXx,
e BBIIOJHATh ITOCTPOEHUS TPEYTOJIbHUKOB, NPUMEHITh OTAEIbHBIE METOMAbI
MOCTPOCHUM LUPKYJIEM W JIUHEUKOW U MPOBOJAUTH MPOCTEUIINE UCCICTOBAHUSA
YyUCJIa PELICHUM;
e HU300pakaTb THUIOBBIE IUIOCKME (UIrypbl U OOBEMHBIE Te€lda € MOMOUIBIO
MPOCTEUIINX KOMIBIOTEPHBIX NHCTPYMEHTOB.
B noBceqHeBHOM KNU3HH M NIPH U3YyYE€HHHU APYTHX MPeIMETOB:
¢  BBINOJHATH NPOCTEHUIINE OCTPOEHUSI HA MECTHOCTH, HEOOXOMMbIE B peabHON
KU3HY;
o OLIGHUBATbH pa3Mepbl peajbHbIX 0OBEKTOB OKPYKAIOIIETO MHUpA.

IIpeoGpa3zoBanusi
o OrnepupoBaTh MNOHATHEM [IBIXKCHHS M TpeoOpa3oBaHus MOA00Ms, BIIAJIECTh
npueMamMu  TOCTpOoeHuss (GUryp ¢  UCIOJIb30BAaHMEM  JBIDKCHUU U
npeoOpa3zoBaHuii TOAOOWS, TPUMEHATh TOJYYEHHbIE 3HAHUS U  OINBIT
MOCTPOCHUN B CMEXKHBIX MPEJAMETAX U B PEATbHBIX CUTYAIUSX OKPYKAIOIIETO
MHUpA;
e CTPOUTH (UTYpYy, TOAOOHYIO JAaHHOM, MOJIH30BATHCS CBOMCTBAMH MOAOOUS IS
000CHOBaHUs CBOMCTB (hUTYP;
e IIPUMEHATHh CBOWCTBA ABWXEHUU ISl MPOBEICHUS MPOCTEHIIMX OOOCHOBAHUM
CBOMCTB (uryp.
B noBceqHeBHOI »KM3HU M NIPH U3YyYE€HUH IPYTHUX MPEAMETOB:
e TIPUMCHSATH CBOMCTBA JBMKEHUM M TPUMEHATH MOAOOWE IJII MOCTPOCHUN H
BBIYMCIICHU M.

BekTOopbl H KOOPAUHATHI HA IJIOCKOCTH

o OnepupoBaTh NOHATHUSAMHU BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, MPOU3BEICHUE
BEKTOpA Ha YHCJIO, YroJ MEXKIYy BEKTOPAMH, CKAJSIPHOE IPOU3BEIACHUE
BEKTOPOB, KOOPAMHATHI Ha MIJIOCKOCTH, KOOPAUHATHI BEKTOPA;

o  BBIOJIHATH ACHCTBUS HaJ BEKTOpaMH (CJIOKE€HUE, BRIYUTAHUE, YMHOXEHHE Ha
YHCJIO), BBIYUCIATH CKAJIAPHOE MPOU3BEICHUE, OMpPEAeNATh B MPOCTEHIINX
ClIy4yasX Yroa MEXKIy BEKTOPAaMH, BBIIIOJHATh pAa3joKEHUE BEKTOpa Ha
COCTAaBJISIIOIUE, TPUMEHATh IIOJYYEHHbIE 3HAHHUA B (PU3MKE, MOJIb30BATHCSA
(GopMynOif  BBIYMCIEHUS PACCTOSHUSA MEXIYy TOYKAMH IO H3BECTHBIM
KOOpJMHATaM, UCTIOJIb30BaTh YpaBHEHUS GUTYD [Tl pEIICHUs 3a/1a4;



e TPUMEHSATH BEKTOPHI M KOOPAMHATHI AJIA PEHICHUS T€OMETPUUECKUX 3aJad Ha
BBIYKCIICHUE JUIUH, YTJIOB.
B noBceqHeBHOM KNU3HH M NIPH U3YyYe€HHHU APYTHUX MPeIMETOB:
e  HCIIOJIH30BATh MOHATUS BEKTOPOB U KOOPAMHAT ISl PelIeHUs 3a7ad 1o (husuke,
reorpaduu U ApyrUM y4eOHBIM MIPEAMETAM.

Hcropusi MaTeMaTHKH
o XapakTepu3oBaTh BKJIA]] BBIIAIOMINXCS MATEMATHKOB B PAa3BUTHE MaTEMATHKH U
MHBIX HAYYHBIX 00JIacTei;
e TOHUMATH POJIb MATEMAaTUKHU B pa3BUTUU Poccum.

MeTtoabl MaTeMaTHKH

o Hcnonp3ys W3yYeHHBIE METOJbI, IPOBOIWTH JIOKA3aTCILCTBO, BBITOJHSTD
OIIPOBEPKEHHUE;

e BBIOMpaTh W3YYCHHBIE METOABI M WX KOMOWHAIMHM I  PEIICHUS
MaTeMaTHYECKUX 3a/1a4;

e WCIOJB30BaTh MAaTEMAaTHYCCKUE 3HAHUS JJIS OINMCAHUS 3aKOHOMEPHOCTEH B
OKpY>KaroIIel JEHCTBUTEILHOCTH U TIPOU3BEICHUSIX UCKYCCTBA,;

e TPUMEHATH  TPOCTCHUIINE  MPOTPAMMHBIE  CpPEACTBA W  DJIEKTPOHHO-
KOMMYHHMKAITUOHHBIC CHCTEMBI ITPH PEIICHHA MaTEMaTHUYCCKHX 3a7ad.

[Inanupyembie pe3yibTaThbl 0CBOEHHUS BBIYCKHMKOM 9 Kjiacca mporpamMMbl

BrIMyCcKHUK HAay4HuTCS:

ONEPUPOBATH C HAYAJIBHBIMU MMOHSITUSAMU TPUTOHOMETPHUU U BBITIOJIHSITh
AJIEeMEHTapHbIE onepaluy HaJl QYHKIMSIMH YTIJIOB:

pemaTh 3a7a4M Ha JJOKa3aTelbCTBO, ONMMUPAsCh HAa U3YyYEHHBIE CBOMCTBA (PUTYP
Y OTHOLUEHUH MEXIY HUMHU U IPUMEHSSI U3YUEHHBIE METObI JOKA3aTEIbCTB;

BBIUUCIITH IIOAAA KPYTOB U CEKTOPOB; JUIMHY OKPYXKHOCTH, JJINHY AyTU
OKPYXHOCTH;

pemaTh 3a7a4M Ha JOKa3aTeJIbCTBO C UCIIOJIb30BaHUEM (DOPMYJT JJTUHBI
OKPY>KHOCTH U JUIMHBI 1yTU OKPYKHOCTH, POpMYJI IIomaaeii puryp;

pemiaTh NpakTUISCKHUE 3a7]a4H, CBSI3aHHbBIC ¢ HAX0XKJICHUEM ICOMETPHUICCKHUX
BEJTUYHH (UCTIONB3YS IPU HEOOXOIUMOCTH CIIPABOYHUKU U TEXHUYECKUE
CpE/ICTBA).

BBIYUCIIATH JJIMHY OTPE3Ka M0 KOOPAUHATAM €r0 KOHIIOB; BBIUUCIATH
KOOPAMHATHI CEPEANHBI OTPE3KA;

HCIIOJIb30BaTh KOOPAUHATHBIN METO IS U3y4YEHUSI CBOWCTB IIPSMBIX U
OKPYKHOCTEM.

OIEPUPOBATH C BEKTOPAMU: HAXOIAUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB,
3aIaHHBIX T€OMETPUYECKU, HAXOAUTH BEKTOP, PaBHBIN IIPOU3BEICHUIO
3aIaHHOT0 BEKTOpA Ha YKCIIO;




HaXOJUTh JIJII BEKTOPOB, 3aIaHHBIX KOOPJAUHATAMU: JJIMHY BEKTOPA,
KOOPAWHATHI CYMMBI U Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPAMHATHI
IIPOM3BEICHUS BEKTOPA HA YUCIIO, IPUMEHSS TIPU HEOOXOAMMOCTH
COYETATEIIbHBIN, IEPEMECTUTEIIBHBIN U PACTIPEACTUTEIbHBIN 3aKOHBI;

BBIYMCIATH CKAJSIPHOE IPOU3BEIECHUE BEKTOPOB, HAXOAUTD YOI MEXKIY
BEKTOPAMH, YCTAHABIUBATH NEPICHAUKYIAPHOCTD MPSMBIX.

BJIaJICTh KOMIETEHIIUSIMHU: IT03HABATEIbHON, KOMMYHHUKATHBHOM,
UH(GOPMALIMOHHON U peICKCUBHOIM;

paboTath B rpyIax, apryMeHTUPOBATh U OTCTaUBaTh CBOIO TOUKY 3PEHUS;

pacio3dHaBaTh Ha HCPTECIKAX, PUCYHKAX, MOACIIAX U B OKPYXKAIOIICM MHPC
IIJIOCKUC U IIPOCTPAHCTBCHHBIC TCOMCTPHUYCCKHUC (bl/Il“ypBI;

pacrno3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJIbHOTO MapajlieienuIe/a,
MIPAaBWJIBHOW NMUPAMUBL, HWJINHIPA U KOHYCA;

OTIpEIENATh TI0 TUHEHHBIM pa3MepaM pa3BEPTKH (HUTYPHI IMHEHHBIE pa3Mephl
camoil purypsl 1 Ha000POT;

BBIYUCIIATH 00BEM NPAMOYTOJIBHOTO NapalyIesIeHIIe 1a.

Bbl}’lyCKHZ/lK nOYy4unt 603MONCHOCHIb HAYUUMBCA?

UCNOIb308AMb KOOPOUHAMHBLUL Memo0 OJisL U3YYEHUs CBOUCNE NPAMBIX U
OKDYIHCHOCMEU.

BLIUUCTAMb NIOWAOU PUYP, COCMABIEHHBIX U3 08YX UIU bOoJlee
NPAMOY20IbHUKO8, NAPALLEN0CPAMMOS, MPEY2OIbHUKO8, KpYed U CeKMopda,

npuobpecmu onvim NpUMeHeHUs aneedpauiecko20 u mpueoHOMempuiecKo2o
annapama u uoei 08UNICeHUs NPU peueHUU 3a0ay Ha 8bIYUCTIeHUe naowaoell
MHO20)20/IbHUKOS.

0871a0emb KOOPOUHAMHBIM MEMOOOM PeUleHUsl 3a0ay Ha 8bIYUCTIeHUEe U
ooxazamenbCmeo;

npuo6pecmu onsvinm UCNONb306AHUA KOMNBIOMEPHBIX NPOCPpAMM O/151 AHAU3ZA
UACMHbLX Ccllydaes 63adUMHO20 PACNONOHCEHUA OprJfCHOCmelZ U npAmMblx,

pewanmov mamemamudecKue 3a0a4u U 3a0a4U U3 CMENCHbIX npedmemoe,
6bINOJIHAMb npaxKmu4ecKue pacqémbz;

BLIYUCTIAMb 00BEMbBL NPOCMPAHCMBEHHBIX 2e0MEMPUUECKUX Pu2yp,
COCMABIEHHBIX U3 NPAMOY20IbHBIX NAPAILLENIeNUNeo0s,

Yenyoumo u pazeums npedcmasieHus 0 NPOCMpPAaHCMEEHHbIX 2e0MEMPUYECKUX
Queypax;

NpUMeHsAmMb NOHAMUEe Pa38EPMKU OJisl BLINOJIHEHUS. NPAKMUYECKUX PACUEMOS.




Conep:xkanue yueoHoro npeamera «'eomerpus» (8 kiacc)

BBoanoe noBTopenue (2 yaca)
YetsipexyroasHuk. [Tnomans. [TogobHbie TpeyroabHUKA. OKPY>KHOCTD.

Metoa xkoopaunar (11 yacos)
PazmoxeHune BekTOopa MO JABYM HEKOJUIMHEAPHBIM BeKTOpaM. KoopauHatsl

BekTopa. lIpocreiimme 3amaun B KOOpAMHATAX. YPABHEHHSI OKPYKHOCTH WU IPSAMOU.
[IpuMeHeHre BEKTOPOB U KOOPAUHAT MPHU PEIICHUH 3a/1a4.
Ocnognas yeib — HAYYUTh YUAIUXCSl BBIMOIHATH AEUCTBUS HAJl BEKTOPAMU KaK

HalpaBJIE€HHbIMU OTPE3KaMHU, YTO BAaXKHO MJII NPUMEHEHHsS BEKTOpPOB B (DUBHKE;
IIO3HAKOMUTH C MWCIOJB30BAHMEM BEKTOPOB M METOJA KOOpPAMHAT NPH PELICHUU
r€OMETPUYECKHX 3a/]a4.

BekTop onpenenseTcss Kak HalpaBiIEHHBI OTPE30K U ACHCTBUS HaJ BEKTOpaMU
BBOJATCA TakK, Kak 3TO NPUHATO B (U3MKE, T. €. KaK JACHCTBUSA C HAIpPABICHHBIMU
orpe3kaMu. (OCHOBHO€ BHHMMAaHHE JOJDKHO OBITh YJEJIEHO BBIPA0OTKE YMEHUH
BBIMOJHATH ONEpalMy HajJ BEKTOpamMH (CKJIaablBaTh BEKTOPbl IO IpaBUiIaM
TPEYroJbHHUKA U MapajieorpaMMa, CTPOUTh BEKTOP, PaBHBIA PA3HOCTH ABYX JaHHBIX
BEKTOPOB, @ TaK)KX€ BEKTOpP, PABHBI IPOU3BEIACHUIO JTAHHOTO BEKTOpa HA JIAHHOE
YHUCJIIO0).

Ha npumepax mnokasbIBaeTcsi, Kak BEKTOPbl MOTYT HNPUMEHSTHCA K PEUICHUIO
reoMeTpuyecKux 3aaad. Jlemoncrpupyercs 3p(HeKTUBHOCTh TPUMEHEHUS (POPMYIT JIIIst
KOOPJIMHAT CEpPEIMHBbl OTPE3Ka, PACCTOSIHUS MEXIy ABYMS TOYKAMH, YPAaBHEHHI
OKPYXHOCTH M NPSIMONA B KOHKPETHBIX N'€OMETPUYECKUX 3aJa4aX, TEM CaMbIM JAEeTCs
Ipe/cTaBlieHne 00 U3yUYeHUH FTEOMETPUUYECKUX (DUTYP C TIOMOIIBI0O METOJIOB aJIr€OPHI.

CooTHOILIEHHUS MeKIy CTOPOHAMH U YIJIaMH TpeyroJbHuka. CkaasipHoe
npousBeaeHne BeKTopoB (14 yacos)
CuHyc, KOCMHYC W TaHI€HC yriia. TeopeMbl CHHYCOB M KOCHUHYCOB. PelieHue

TPEYTrOJAbHUKOB. CKalsipHOE MPOU3BEACHUE BEKTOPOB M €ro IPHUMEHEHUE B
r€OMETPUYECKHX 3a/1a4aXx.
OcHoseHas yeib — pa3BUTh YMEHHUE YYAIIMXCS IPUMEHATh TPUTOHOMETPUYECKHIA

arrapar Mpy PelIeHUU TeOMETPUUYECKHUX 3a1ay.

Cunyc u xocunyc moboro yraa ot 0° 7o 180° BBOASTCS ¢ MOMOIIBIO €UMHUIHON
MOJTYOKPYKHOCTH, JOKa3bIBAIOTCSI TEOPEMbI CHHYCOB U KOCHUHYCOB M BBIBOJUTCS €IIIC
olHa (QopMylia IJIOIIAAM TPEYroibHUKA (MOJIOBUHA MPOMU3BEICHUS JIBYX CTOPOH Ha
CUHYC yTja MEXJy HUMH). DTOT anmnapaT IPUMEHSAETCS K PEUICHUIO TPEYTOJIbHUKOB.

CkansipHO€ TPOM3BE/ICHNE BEKTOPOB BBOAMUTCS Kak B (u3mke (Mpou3BeicHUE
JUIMH BEKTOPOB HAa KOCHMHYC YyIJla MEXAy HuMH). PaccmaTpuBaroTcsi CBOMCTBA
CKaJIIPHOTO MPOMU3BEACHUS U €r0 MPUMEHEHHUS MPU PEIICHUH T€OMETPUUYECKHX 3a/1ay.



OCHOBHOE BHHUMAaHHUE ciaeayer yACIuTb BBIpa6OTK€ IMPOYHBIX HABBIKOB a
IMPUMCHCHUH TPUTOHOMCETPHUYCCKOTI'O allrapara 1np1u peuCH reOMECTPUICCKUX 3a1a4.

JIInHA OKPYKHOCTH M IIomaab kpyra(13 gyacos)
[IpaBuibHBIE MHOTOYTOJIBHUKH. OKPYKHOCTH, ONMKHCAHHAS OKOJIO MPABUIBLHOIO

MHOTrOYTOJIbHUKa U BNHMCaHHas B Hero. [locTpoeHne mpaBUIIbHBIX MHOTOYTOJIbHUKOB.
JlnuHa okpyxHoctu. [nomans kpyra.
OcHosHas yenb — PacIIMPUTh 3HAHME YYalIUXCd O MHOTOYIOJIbHHUKAX;

paccMOTpeTh MOHATHS JJIMHBI OKPY>KHOCTH W IUIOMIAAM Kpyra U (OpMYJIBl I UX
BBIYHCJICHHUS.

B Hauvane Tembl JaeTcs OINpENeICHUE MNPaBWIBHOTO MHOIOYTrOJbHUKA U
paccMaTpUBAIOTCSl TEOPEMBbI 00 OKPYKHOCTSIX, OINHUCAHHOM OKOJIO MPaBUJIBHOTO
MHOTOYTOJIbHUKA W BIUCAHHOM B Hero. C TMOMOIIBIO OMUCAHHOM OKPYKHOCTH
pELIAOTCS 331a4¥ O MOCTPOCHUU MPABWIBHOTO HIECTUYTOJbHUKA U MPABUIBHOTO 2n-
YIOJIbHUKA, €CJIA JIaH MPABUJIbLHBINA N-yTOJbHUK.

DopMyJibl, BBIPAXKAIOIIME CTOPOHY IPABWIBHOIO MHOTOYTOJbHUKA U PaguycC
BIIMCAHHOW B HEr0 OKPYKHOCTH 4Yepe3 paJuyC OIMCAHHOM OKPYXHOCTH,
UCIIOJIB3YIOTCSL TIPH BBIBOJIE (hOPMYJT JJIMHBI OKPYXKHOCTH M ILIOIIQAM Kpyra. BeiBoa
OIUPAECTCS HAa HHTYUTHBHOE MPEJCTABICHUE O TIIpelese: IIPU HEOTrPaHUYECHHOM
YBEJIIMYEHUH YHCJIAa CTOPOH MPABWIBHOTO MHOTOYTOJIbHMKA, BIIMCAHHOTO B
OKPYXHOCTb, €r0 MEPUMETP CTPEMUTCS K JJIMHE 3TOW OKPYNKHOCTH, a IUIOWIAIb — K
IJIOMIAIA KPYra, OTPAHUYEHHOTO OKPY>KHOCTBIO.

JIBu:kennsi (9 yacos)
OtobOpakeHus mIockoct Ha cebs. [lorstue npmwkenus. OceBas U LEHTpaJbHAS

cummMmerpud. [lapannensubiii nepenoc. I[losopor. Hanoxxenus u nBuxeHusl.
OcnosHas _yenb — TO3HAKOMHUTH Y4YAlIMXCA C MOHSATHEM [BWKEHUS U €T0

CBOMCTBaMH, C OCHOBHBIMU BHJIaMU JIBWKEHHUH, CO B3aUMOOTHOIICHUSMHU HAJOKESHUN
W IBYOKCHUIA.

JIBr>keHME TIJIOCKOCTH BBOJUTCS KakK OTOOpa)k€HHWE IUIOCKOCTH Ha ceOs,
COXPAaHSIOINIee PACCTOSHUE MEXIY TOYKaMu. [Ipu paccMOTpeHUM BHIOB JABUKCHHUI
OCHOBHO€ BHHUMAaHHE YJEISETCS TOCTPOCHHUIO O0pa30oB TOYEK, MPAMBIX, OTPE3KOB,
TPEYTOJILHUKOB MPU OCEBOW M HEHTPATBHOW CUMMETPHSX, MapajlIeIbHOM TEpPEeHOCe,
noBopoTe. Ha 3¢ dekTHBIX mpuMepax IOKa3bIBaCTCS MPUMEHEHHE IBWKCHHUH IPHU
PEIICHUN TeOMETPHUSCKHUX 3a/1a4.

[ToHsTHE HAIOKEHUS OTHOCUTCS B IAHHOM KypC€ K YHCIY OCHOBHBIX ITOHSTHH.
Jloka3pIBaeTCs, YTO TIOHATHS HAJIOKEHUS W JIBFOKCHHS SBJISIOTCS 3KBHBAJICHTHBIMU:
mo00e HaJOXKEHHUE SBISETCS JBIKCHHEM IUIOCKOCTH W o0patHo. M3yuenue
JI0KA3aTeNIbCTBA HE SIBIIIOTCS 0053aTENbHBIM, OJTHAKO CIIEIYyET pacCMaTpHUBAaTh CBSI3b
MTOHSITUN HAJIOXKEHUS U JBUKCHUS.



006 akcuomax reomerpuu (2 yaca)
becena 006 akcnomax.

OcHosnasi yenv — naTh Oojee TIIyOOKOE€ MPEACTABICHHE O CHCTEME aKCHUOM
IJIAHUMETPHUH U aKCHOMATHIECKOM METOJIE.

B I[&HHOfI TEMC PACCKA3bIBACTCA O PA3JIMYHBIX CHUCTEMAX dKCMOM I'€COMCTPHH, B
YaCTHOCTH O PA3JIMYHBIX criocobax BBCICHUA ITOHATHA PAaBCHCTBA (1)I/Il“yp

IToBTOopenue. Pemenue 3agau (17 yacos)

[leny: TloBTOpeHue, 0000IIEHNE U CUCTEeMaTH3allMsl 3HAHUM, YMEHUH U HABBIKOB 32
KypcC reoMeTpuu 9 kiacca, peleHne 3a1ad o0 BCEM TeMaM, IIPUMEHEHUE U3YUYEHHBIX
CBOKWCTB B KOMIUIEKCE IPY PELICHUH 3a4a4.

(I)OpMLI U CPOKH KOHTPOJIA

Buja xonTposst 1 2 3 Tox
TPUMECTP | TPUMECTP | TPUMECTP
Konmponvrvie pabomot 1 3 2 6
CamocmosmenvHovle pabomol 3 2 3 8
Tecmuposanue 1 1 2




TemaTH4yeckoe INIAHUPOBAHME ¢ YKAa3aHUEM KOJIUYIECTBA YaCOB,

OTBOJAMMBIX HAa 0CBO€HHE KAKI0H TEMBbI

Ne ypoka Koa-Bo
Conep:kanue y4eOHOT0 MaTepHuaJa 4acoB
1-2 BBOJHOE ITIOBTOPEHHE 24
I'naBa X. METOJ KOOPAUHAT 114
3-4 Koopaunats! BekTopa. 24
5-7 [Ipocreiimue 3aa4u B KOOpIUHATAX. 3yg
8-11 YpaBHEHHUsI OKPYKHOCTHU U IIPSIMOM. 4y
12 O6o0maromuii ypok 1o teme «MeToj1 KOOpIuHATY 1y
13 Koumponvnas paboma Ne 1 lu
I'maa XI. COOTHOLIEHUSA MEXIY CTOPOHAMMU U YI'JIAMU 14 4
TPEYTI'OJIBHUKA. CKAJISPHOE ITPOU3BEJEHUE BEKTOPOB
14-16 CuHyc, KOCUHYC, TAHT€HC YTIIa. 3y
17-22 COOTHOIICHUS MEX1Yy CTOPOHAMU M YTJIaMU TPEYroJIbHUKA. 6 9
23-25 CKaJIsIipHOE TTPOU3BEICHUE BEKTOPOB. 34g
26 O6o6maronuii ypok no teme «COOTHOIIIEHUSI MEXKITY CTOPOHAMU U 14
yIJIaMU TPEYTOJbHUKA
27 Konmponvnas paboma No 2 lu
Iaasa XII. JVIMHA OKPY KHOCTHU U IUVIOIIAAb KPYT A 134
28-33 [IpaBriibHBIE MHOTOYTOJIBHUKH. 64
34-37 JInHa OKPYXXHOCTH U IUIOLIAb KPyTa. 44
38-39 O6006maronuii ypok no teme «J{mHa OKpy>KHOCTH U TUIOHIA/Ib KPyTray 24
40 Konmponvnas paboma Ne 3 lu
I'nasa XIII. IBUXKEHUSA 9y
41-44 ITonsaTHE IBMIKESHUS. 44
45-47 [MapasutensHbIH IEPEHOC W TIOBOPOT. 3y
48 O06o06marmuil ypok mo teme «JIBIKeHHs» lq
49 Konmponvnas paboma Ne 4 lu
50-66 IMMOBTOPEHHUE 17 g
67 Hmoeosas konmponvrnas paboma Ne 5. 1y
I'maBa XV. Ob AKCUOMAX IINTAHUMETPUU 24
68 ‘ 06 akcnomax uraHnMeTpuu. HekoTopsie cBeeHNS O Pa3BUTHH TEOMETPHH. 14
Umoczo 68 u




