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JlanHas mporpamma siBJIsieTcst padodeid mporpaMmmMoit mo npeamMety «I eomerpusi» B 9 kinacce
6a3oBoro ypoBHs K yueOHomy kommuiekcy JI.C. Atanacan, B.®. byrysoB u ap. - M.
[Ipoceemenue, 2016. Cpoku peanuzanun: 33 yueOHbIe Henenu. Pabouas mporpaMMa paccuauTaHa
Ha 66 yacoB, 2 yaca B HEZEJI0, aBTOPCKas MporpaMMa paccuruTaHa Ha 68 4acoB B roj.

Pasnea 1. IL1anupyemblie pe3ysibTaThl 0CBOCHHUSI y4€0HOIO IpeAMeTa

HpenMeTHme Pe3yJabTaTbl 0CBOCHUA OCHOBHOI 06pa30BaTeJ]bH0]7] MMporpaMmmMbI

BbIyCKHUK HAYYMTCSl: (JUIsI MCIONB30BAaHUS B TOBCEIHEBHOM JKU3HU M 0O0ECIEUCHHUS
BO3MOXKHOCTH YCIEIIHOTO IPOJIOKEHHS 00pa3oBaHus Ha 6a30BOM ypOBHE):

I'eomeTpuyeckue purypnt

OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMH F€OMETPUUECKUX DUTYD;

U3BJIEKaTh WHMOPMALIUIO O TEOMETPUUECKUX (UTYpax, MPEACTaBICHHYIO Ha YepTeXaxX B SIBHOM
BU/IE;

IPUMEHSTH JUIS PEIeHUs 3a]a4 TeOMETPHUECKUE (PaKThI, €CIH YCIOBUS UX IIPUMEHEHUS 33 JaHbl
B siIBHOU (popme;

pelaTh 3aJaui Ha HaxoXKAeHHUE TEeOMETPUYECKUX BEIMUMH MO 00pas3iiaM UM aJropuTMaM.

B noBceaHeBHOI KM3HU U IPHA U3YYCHUH JIPYTUX NPEAMETOB:

HCITOJIL30BaTh CBOMCTBA TCOMETPUYCCKUX (bl/Il"yp JJI1 pCHICHU S TUITOBBIX 3a1a4, BOSHUKAIOIINX B
CUTyallusax IMOBCEIHEBHOM JKHU3HHU, 3a1a4 IPAKTUUICCKOTO COACPKaHU .

I/I3Mepe HHMA U BBIYHUCJICHUSA

BeInonHATE M3MEpEHUE UIMH, PAaCCTOSHUM, BEJIIMYUH YITIOB, C IIOMOLIBI0 MHCTPYMEHTOB MJIs
WU3MEPEHUH JUIMH U YITIOB;

OpUMEHATh (OPMYJbl MEpUMETpa, IUIOMAAM W 00beMa, IJIOU@AM TOBEPXHOCTH OTIENbHBIX
MHOTOTPaHHMKOB IIPY BBIYUCIICHUX, KOT/Ia BCE JAHHBIE HUMEIOTCA B YCIIOBUH;

npuMeHsATh Teopemy I[udaropa, 6a30Bble TPUTOHOMETPUUECKHE COOTHOIICHUS Ul BBIYMCICHUS
JUIVH, PACCTOSIHUM, IIJIOMAJAEH B MPOCTEHIINX CITydasiX.

B noBceHe BHOI KM3HHM M IPH M3YYEeHUH APYTUX MPeAMETOB:

BBIUUCIISATh PACCTOSIHUSI HA MECTHOCTHM B CTaHJAPTHBIX CHUTYaIUAX, TJIOLMRAIM B MPOCTEHIIMX
ClIy4asix, TPUMEHATH GOPMYIIbI B MPOCTEHIIIMX CUTYaIUsX B MOBCETHEBHON KHU3HU.

I'eomeTpnueckne npeodpazoBaHus
e Crpoutsb urypy, CUMMETPUYHYIO JaHHOU (UIype OTHOCUTENILHO OCH U TOYKH.
B noBcegHe BHOJ ’KU3HM M IPH M3YYEHUH JPYTUX NMpeaMeTOB:

pacro3HaBaTh ABUKEHHE OOBEKTOB B OKPYKAIOILIEM MUPE;
pacrno3HaBaTh CHMMETPUYHBIE (QUTYPHI B OKPYKAIOILIEM MUDE.

BekTopbl H KOOPAMHATBI HA IVIOCKOCTH

OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHIMU BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHNUE BEKTOPa
Ha YU CII0, KOOPIUHATHI Ha MJIOCKOCTH;

OTpeseNiATh MPUOIMKEHHO KOOPAMHATHI TOYKM IO €€ H300paXEeHHI0 Ha KOOpJAMHATHOMN
IJIOCKOCTH.

B noBceHe BHOI KU3HHM M IPH U3Y4YeHUM APYTHUX NpeAMeTOB:

HCIIOJIB30BATh BCKTOPLI JId PCHICHUA HpOCTCﬁH.lPIX 3aJa4 Ha OIIpCACICHHUC CKOPOCTH
OTHOCHUTCIBbHOI'O ABHKCHUA.

HcTopuss maTeMaTuKH

OnuceIiBaTh OTJENIBHBIE BBIJAIOIIMECS PE3YNIBTAThI, IOJIYYEHHBIE B XOJE Pa3BUTUS MaTEMaTUKU
KaK HayKH;

3HaTh NPUMEPbl MAaTEMATHUYECKUMX OTKPBITMM M HUX aBTOPOB, B CBSA3M C OTEYECTBEHHOW H
BCEMUPHOU UCTOPUEH;

IIOHUMAaTh POJIb MATEMAaTHUKH B pa3BUTUU Poccum.

MeToabl MaTEMATHKH



e BpiOupaTh NOAXOASMIMNA U3YyYEHHBIH METOJ ISl PellIeHUsI M3y4eHHBIX TUIIOB MAaTEeMAaTUUECKUX
3ajay;

e [IpuBoguUTH MPUMEPHI MATEMaTUIECKUX 3aKOHOMEPHOCTEH B OKpY KatoIeil 1eHCTBUTEIBHOCTH U
NPOM3BEACHUIX HCKYCCTBA.

BBIIyCKHUK NOMYYHUT BO3MOXHOCTB HAYYHUThCS (151 00€CTieueHNsT BO3SMOYKHOCTH YCTICIITHOTO

NPOIOJDKEHMsT 00pa30BaHusi HAa 6a30BOM U YIIIYOJICHHOM YPOBHSIX)

I'eomeTpuyeckue (purypsl

e OmnepupoBaTh NOHATHSIMH T€OMETPUUECKUX GUTYD;

® U3BJICKaTh, HMHTEPIPETUPOBATH M NPeoOpa3oBbIBaTH HMHQPOPMALUIO O TEOMETPHYECKHX
¢durypax, mpeacTaBICHHYIO Ha YEPTEXKaAX;

® [IPUMEHSTh reOMEeTpUUECcKUe (aKThl JJIs PELICHUs 3a1a4, B TOM YHCIIE, IIPEAIOJIAratoMX
HECKOJIBKO IIArOB pELICHUS;

e (opMyIHpOBaTh B MPOCTEUIIMX CIy4asx CBOMCTBA U MPHU3HAKU (PUTYD;

® JI0Ka3bIBaThb FEOMETPUYECKUE YTBEPKIACHNUS,

e BJaJeTh CTaHJApTHOM  KiIaccudukanmuend  TUIOCKUX  (uryp  (TpeyrolbHHKOB U
YEThIPEXYTOJIbHUKOB).

B noBceHe BHOM KM3HM U NIPU U3YYEHHHU APYTHX IPeAMETOB:

® IICIIOJBL30BaTh CBOMCTBA TCOMCTPUUCCKUX (bI/Il"yp JJIg pCHICHU A 3a4a49 MPaKTHICCKOro Xapakrepa
" 3a1a4 U3 CMCXKHBIX THUCIUIUINH.

H3mepeHusi M BbIYKMCIC HUA
e OmnepupoBarh NPEACTABICHUSIMH O JJIMHE, IJIOLR@AN, 00beMe Kak BenuuuHaMu. [IpumeHsTs
teopemy [ludaropa, gopmynsl muompau, odbemMa MpPH PEIICHUH MHOTOIIATOBBIX 3a/1ad, B
KOTOPBIX HE BCE JIaHHBIC MPEJCTABJICHBI SIBHO, a TPEOYIOT BBHIYHCIICHUM, OTIEpUPOBAThH Ooee
UIMPOKUM KOJIMYECTBOM (OpMYIN JUIMHBI, IUIOMAJM, 00beMa, BBIYUCIATH XapaKTepUCTUKU
KoMOMHanuil uryp (OKpYKHOCTEHi M MHOTOYIOJIBHHKOB) BBIUMCISTH PACCTOSHUS MEXKIY
¢durypamu, IpUMEHSITh TPUTOHOMETpHUYECKUEe GOPMYIIBI Il BRIYUCICHHUI B 0OJiee CIIOKHBIX
CIIydasix, IPOBOJNUTH BBIYMCIICHUS HA OCHOBE PAaBHOBEJIIMKOCTU U PAaBHOCOCTABJIEHHOCTH;
® TIPOBOJUTH MPOCTHIE BEIYUCIECHUS Ha OOBEMHBIX TelNax;
e (hopMyIMpOBaTH 33]]a4M HA BEIYHCIICHHE JUIMH, TUIONMAeii 1 00bEMOB U pelaTh UX.
B noBceHe BHOM KM3HM U NIPU U3YYeHHH JAPYTUX NpPeIMeTOoB:

® MPOBOJUTH BEIYHCICHUA Ha MCCTHOCTH,

® TPUMEHATH OPMYNIBI IPH BBHIYMCICHUSIX B CMEXKHBIX YUCOHBIX MPEIMETaX, B OKPYKAIOIIeH
NEUCTBUTEIILHOCTH.

I'eomeTpHyeckue nNocTpoeHUs
e 1I300paxarh reomerpuueckue GUIypbl O TEKCTOBOMY M CUMBOJIBHOMY OMHUCAHUIO;
e CBOOOJHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECIIOKHBIX CITydasX,
® BBINIOJHATH MOCTPOSHUS TPEYrOJbHUKOB, INPUMEHSTH OTIEIBbHBIE METOIBI TTOCTPOCHHM
LUPKYJIEM U JIMHEHKOW U MPOBOAUTH MPOCTEHIINE UCCIEJOBAHUS Y CIIa PEILICHU;
® u300pakaTb THUIIOBBIE IUIOCKME GUTYpHl U OOBEMHBIE Tellda C IMOMOIIBI0 MTPOCTEUIIMX
KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noBceHe BHOH KU3HM M NPU M3YYE€HUH JIPYTUX NpeJIMeTOB:
®  BBINOJIHATH IPOCTEHIIME TOCTPOSHUS HA MECTHOCTH, HEOOXOAUMBIE B pEaIbHON KHU3HU;
® OIICHUBATH pa3Mephl PeaTbHbIX OOBEKTOB OKPYKAIOILIETO MHUpA.

IIpeoOpa3oBanus
e OmnepupoBarh MOHSATHEM JBH)KCHHS W MPeoOpa3oBaHUs MOJO0Us, BIAJETh MpPUEMaMU
MOCTPOCHUST (PUTYp C HCHOJB30BAHUEM JBWKEHUH U TMPeoOpa3oBaHUM TMOA00MS,
MPUMEHSATh TOJIydCHHBIE 3HAHUS M OIMBIT MOCTPOSHUH B CMEXKHBIX IpeaMeTax U B
pPEATBbHBIX CUTYALUSX OKPYKAIOIIETO MHUPA;



CTPOUTH (UTYpy, NOJOOHYIO JaHHOW, IIOJIB30BATHCA CBOWMCTBAMHU IMOI00US ISt
000CHOBaHUs CBOMCTB (pUryp;
IPUMEHSTh CBOWCTBA JIBH)KEHUH Uil MPOBEJCHMS MPOCTEHIIMX 0OOCHOBAHUI CBOWCTB

uryp.

B noscetHe BHOM KM3HM M NIPH U3YYCHUH APYTUX NMpPeAMETOB:

IPUMEHSATH CBOMCTBA ABUKEHUN U IPUMEHSTH 10J00M € JUI TOCTPOESHUM U BHIYMCIICHUM.

BekTopbl B KOOPAMHATHI HA IIOCKOCTH

OmnepupoBaTh MOHATUSMHU BEKTOp, CYMMa, Pa3HOCTb BEKTOPOB, IIPOM3BEACHHUE BEKTOPA HA
YHCJIO, YOI MEXAY BEKTOpaMH, CKaJIspHOE IPOU3BEACHHUE BEKTOPOB, KOOPAMHATHI Ha
IIJIOCKOCTH, KOOPAMHATHI BEKTOPA;

BBIMIOJIHATH JIEHCTBUS HAJ BEKTOpaMU (CIOXKEHUE, BHIYMTAHUE, YMHOKEHUE HA YHCIIO),
BBIYUCIIATE CKAJIIPHOE NPOU3BENECHUE, ONPENENIATh B IPOCTEHIMX CIIydasX YroJl MEKIY
BEKTOpPaMHU, BBIIOJIHATH Pa3I0KEHUE BEKTOPA HAa COCTABIIAIOIME, IPUMEHSTH I10Jy4CHHBIE
3HaHMS B QU3HKE, MOJIB30BATHCS (GOPMYJION BBIUMCICHUS PACCTOSHUS MEXy TOUKAMHU T10
M3BECTHBIM KOOPJIMHATAM, UCIIOJIb30BaTh YpaBHEHUS (PUTyp AJIs peleHus 3aay;
IIPUMEHSATH BEKTOPBI U KOOPAMHATHI JUIs PELIEHU I TEOMETPUUYECKUX 33]1a4 Ha BBIUYMCIIEHUE
JUIAH, YIJIOB.

B nosceHe BHOM KM3HM M IPH U3YYCHUH APYTUX MpPeAMETOB:

HCIIOJIb30BATh IMOHATUA BCKTOPOB MW KOOpAMHAT [JId PCIICHUA 3adad II0 (1)I/I3I/IKG,
reorpadu U IPYTUM Y4eOHBIM MpEeIMETaM.

I/ICTOPI/IH MaTeMaTHUKH

Xapakrepu30BaTh BKIAJ BBIJAIONMXCS MAaTEMAaTHKOB B pa3BUTHE MAaTeMAaTUKU U UHBIX
Hay4HBIX 00JIacTel;
MIOHMMAaTh POJIb MaTEMAaTUKU B pa3BUTHU Poccun.

MeToabl MAaTEMATHKH

Hcnonb3yst n3ydeHHbIE METObI, TPOBOAUTH JIOKA3aTEIbCTBO, BBIIIOJHATH OPOBEPIKEHUE;
BBIOMpATh U3YUYEHHBIC METOBl U MX KOMOMHAITUH IS PEIICHUS] MATeMaTUYeCKUX 3a/ad;
HCIOJIb30BATh MATEMATUYECKUE 3HAHUS I ONTUCAHUS 3aKOHOMEPHOCTEN B OKPYXKAIOLLEH
JIECTBUTENBHOCTH M TIPOU3BEICHUAX HCKYCCTBA;

MPUMEHSTh MPOCTEUIIME MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IPU PELICHUN MaTEMAaTUUECKUX 3aad.

BLIHyCKHI/IK MOJIYyYMT BO3MOKHOCTD:

081a0emb 6eKMOPHLIM MeMo0OM OJis peuleHUs 3a0ay Ha 8blYUCTIeHUe U
00Ka3amenbCcmeo, npudpecmu oOnwvim 6blNOJIHEHUsL NPOEKNO8

081a0emb KOOPOUHAMHbIM MEeMOOOM PeuleHlsl 340ay Ha 8blYUCTeHUe U
00KaA3aMenbCmeo,

npuobpecmu onvim UCNOIb308AHUSL KOMILIOMEPHBIX NPOSPAMM Ol AHANU3A YACTIHBIX
cyyaes

B3AUMHO20 PACNONONCEHUSL OKPYICHOCM L U NPIMBIX, RPUOOPECTU ONbLM EbINOTHEHUS
NpPOEeKmos

6blYUCTIAMb nﬂowadu ¢l/l2yp, COCMAeBJIEHHbIX U3 06)/')( u 60]166 NpPAMOY20JIbHUKOB,
napanieniozpammos, mpey20JbHUK08, Kpyed U cekmopa,

BLIYUCIAMDb NILOUAOU MHO20Y2OTLHUKOS, UCHOIb3YSL OMHOUEHUSL P ABGHOBEIUKOCIIL U
PABHOCOCMABLEHHOCHIL,

NpUMeHAMb aJ12e0paudecKutl u mpu2oHOMEempudec KUl Mamepuda npu peueHun 3a0a4 Ha
6éblyucilieHUue nﬂomabeﬁ MHO2O0Y2O/IbHUKO 8,

npuo6pecmu Onbvlm NPUMEHEH U Cl]l2€6paull€CK020 U mpucoHomempuiecKkoeco annapama npu
peuienuu 2e0Mempu4ecKux 3a0ay



®  8b18OOUMb POPMYTLY 01 BLIMUCTIEHUSA Yeld NPABUTLHO20 N-Y2ONbHUKA U NPUMEHAMb ee 8
npoyecce peuterus 3a0au,

e NPOBOOUMB 0OKA3AMENbCMEA meopem 0 hopmyne niowaou, CmopoHvl NPABUILHO2O
MHO20V20NbHUKA, PAOUYCA BNUCAHHOU U ONUCAHHOU OKPYAHCHOCIU U CLeOCMBULL U3
meopem U NPUMEeHAMb UX NPU peuleHuy 3a0ay,

e pewamb3ada4u Ha 00KA3aMesnbCMao C UCMoa6308aHUEM hOPMYs OAUHbBI OKPYHHOCMU U
01UHbI Oy2u OKpyHCHOoCMU, hopmyn naowadeli puayp.

e [IpuMeHAMb ceolicmea 0suUXteHUA NpuU peweHuU3a0ay,

e [IPUMEHAMb MOHAMUA: 0Ce8as U UeHmpaabHaa CUMMeMpUS, NapasnnenbHsili nepeHoc u
nosopom 014 pewleHuu 3a0a4

MeTanpeaMeTHbIe Pe3yJIbTATHI 0CBOEHHSI 0CHOBHO IPOrpaMMbl NpeACTABJIEHbI B COOTBETCTBUH C
NOATPYNINaMH YHHBe PCAJbHBIX y4e OHBIX AelicTBHH
Ilo oxonuanuio uzyuenusn Kypca yuauwjuiica Hay4uumcsa:

* CHCTEMaTHU3UPOBATh, COMOCTABIIATh, AaHAIM3UPOBATH, 0000IATE U WHTEPIPETHPOBATH
WHPOPMAITHIO, COACPIKAIIYIOCS B TOTOBBIX HH(GOPMAITMOHHBIX 00 BEKTaX;

* BBIJICJIATH INIABHYIO U U30BITOYHYIO HH(POPMAITHIO, BEITIOIHATH CMBICJIOBOE CBEPThIBAHUE
BBIJICIEHHBIX (JAKTOB, MBICIIEH; TPE/ICTaBIATh MHPOPMAIIUIO B CKATOH clloBecHOH dopMme (B BUIE
IJTaHA WM TE€3UCOB) U B HAIVIAHO-CUMBOJIMYECKON (opMme (B BUJIE TaOIUIL, TpaUUECKUX CXEM U
JFarpamMM, KapT TMOHSITUH — KOHIETITyalIbHBIX AUAarpaMM, OMTOPHBIX KOHCIIEKTOB);

* 3aTIOJIHATH U JIOTOJHSTH TaOIHI[bI, CXEMbI, JUATPAMMBI, TEKCTHI.

PeryasiTuBHbIE:
onpeodensimbs 1€l IEATEIIbHOCTH Ha YPOKE C MOMOIIBIO YUUTENS U CAMOCTOSTEIBHO;
YIUTBCSI COBMECTHO C YUUTEJIEM OOHApYKUBATh U pOpMYIUPO8AmMsb YueOHYI0 npodIeMy;
YIUTBCS NIAHUPO8AMb YIeOHYIO NEesITeIbHOCTh Ha YPOKE;
8bICKA3bI6AMb CBOIO BEPCHIO, NBITAThCS IpemIarath crnocod e€ mpoBepkd (Ha OCHOBE
NPOAYKTUBHBIX 33JaHU B ydeOHUKE);
pabotas 1O TpPEMIOKEHHOMY IUIAHY, UCNOIb308amb HEOOXOauMbIe cpencTtBa (Yy4eOHUK,
KOMITBIOTEP Y HHCTPYMEHTHI);
onpedenams YCUEIHOCTh BBIITOJIHEHUS CBOETO 3aJIlaHUs B IMAJIOTE C YUUTENIEM.
CpenctBom dopmupoBaHUS PETYISTUBHBIX N CTBHIMA CITy)KaT TEXHOJIOTHUS
npoOJIeMHOro Jualiora Ha 9STale M3ydeHUs HOBOTO MaTepHalia M TEXHOJIOTHS OIEHUBAHUS
00pa30BaTeNbHBIX JOCTHKECHUH (Y4EOHBIX YCIIEXOB).
Ilo3znaBare bHbIC:
OpUEHTHUPOBATHCS B CBOEW CHCTEME 3HAHUN: HOHUMAmb, YTO HYXKHA JAOMOJHHUTENbHAs
uHdopMarus (3HaHUA) U1 pellieHUsl y4eOHOU 3a1a4M B OJIMH 1I1ar;
denams MpeBApUTENbHBIA 0m6Oop NCTOYHUKOB HH(POPMAIUU Ul peLieHUs yueOHOoM 3a/1auH;
JI0OBIBaTh HOBBIC 3HAHUS: HAX0OUmMb HEOOXOIUMYIO MHQOpMAIlHIO, Kak B y4eOHUKE, TaKk U B
IPEUIOKEHHBIX YIUTEIEM CIOBApsX, CIPAaBOYHUKAX U MHTEPHET-pecypcax;
N0OBIBaTh HOBBIE 3HAHUS: U361eKamb UH(OPMALIHIO, IPEACTABIEHHYIO B pa3HbIX opMax (TEKCT,
TabauIa, cxema, WIUTIOCTPALUs U JIp.);
nepepadaTbIBaTh MOJIYYEHHYIO UHpopMaLuIo. Habodamu u
denams CaMOCTOSTENIbHBIE 6b1600bl. CpeacTBOM (OPMUPOBAHUS MMO3HABATENIBHBIX JEHCTBUN
CIIY)KUT Y4eOHBIM MaTepHal U 3aJjaHus yueOHNKa, 00eCTIeUUBAIOIE TEPBYIO TUHUIO PA3BUTHS —
yMEHHE OOBSICHATh MHUP.
KomMMmyHuKaTHBHbBIE
JIOHOCHUTb CBOIO TIO3UIIMIO 10 APYIUX: 0)opMIAmb CBOIO MBICIb B YCTHOM M MUCBMEHHOH peyu
(Ha ypOBHE MPEUI0KEHUS UJIM HEOOJIBIIOTO TEKCTA);
CIIylIaTh U TOHUMATh peub Opyeux;
BBIPA3UTENBHO YUmMams U Nepeckazvl8ams TEKCT;
eécmynams B Oecely Ha ypoke U B )KHU3HH;



COBMECTHO 00208apueamucsi O paBUiiaX OOIICHUS ¥ TTOBEJCHUS B IIKOJIC U CJICJIOBATh UM;
VIUTBCS 861M0IHAMb PA3TUYHBIE POIU B TpyMIIe (JIUaepa, HCIIOTHUTENS, KPUTHKA).

CpenctBoMm (popMHpOBaHHS KOMMYHUKATHBHBIX JICUCTBUU CIIy)KAT TEXHOJIOTHUS TPOOIIEMHOTO
nuasora (MOOYXKTAMMKA W TOABOMAIMA JAHAIOT), TEXHOJIOTHUS MPOAYKTUBHOTO YTCHHS U
opraHu3aius paboThl B MaJIbIX TPYIIAX.

Yuawyuiicsa nonyuum éozmozcnocme:

B xone n3ydeHus reoMeTpun 00ydJarolmecs: YCOBEePIIEHCTBYIOT ONBIT MPOeKTHOIH
AesiTeIbHOCTH Kak 0co00i popmbl yueOHOU pabOThI, CIOCOOCTBYIOMIEH BOCITUTAHUIO
CaMOCTOSITeIIBHOCTH, MHUITMATUBHOCTH, OTBETCTBEHHOCTH, TOBBIIICHU IO MOTHBAIIHH H
(pPEeKTUBHOCTH Y4eOHOU JEATEIILHOCTH; B XOJI€ PeaM3allii HCXOAHOTO 3aMbICiia Ha
MPAKTHYECKOM YPOBHE OBIIAICIOT YMEHHUEM BHIOMPATH a/ICKBATHBIC CTOSINCH 3a1a4e
CPEICTBA, MPUHUMATH PEIIICHHS, B TOM YHCJIC M B CUTYaIUsAX HeonpeneneHHoctu. OHu
MOJIy4aT BO3MOXKHOCTB Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOIBKUX BAPHAHTOB
pEeIeHHH, K TOMCKY HECTaHIaPTHBIX PEIICHUM, OMCKY U OCYIIECTBICHUIO Hanboee
MPHEMIIEMOTO PEIICHHSI.

3. JIu4HOCTHBIE pe3yJbTAThl OCBOCHHSI NMPOIrPAMMBI.

Y yuenuxa 6yoem cgpopmuposano:

M CIIOJIB30BATh MPUOOPETCHHBIC 3HAHUS M YMEHUSI B TPAKTHYECKON IEATEIIbHOCTH U MTOBCETHEBHON
JKU3HU TSI MOJICIIUPOBAHUS TTPAKTUUECKUX CUTYAIlU YU UCCIICOBAHMS TTOCTPOSCHHBIX MOJIEIIEH C
W CIIOJIb30BAHKEM alllapaTa reoOMeTpUun

dopMUpoBaHME OTBETCTBEHHOTO OTHOINCHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaronmxcsi K CaMOPa3BUTHIO U CaMOOOpPa30BAHUIO Ha OCHOBE MOTHBAIIMU K OOYYEHUIO M
MO3HAHUIO, BBEIOOPY JaibHeiIero oopazoBaHus Ha 0a3e OPUEHTHUPOBKU B MHpE mpodeccuii u
npodecCHOHANBHBIX  MPEANOYTCHUH,  OCO3HAHHOMY  IOCTPOCHHUIO  WHJWBUIYaJIbHOU
00pa30BaTeNbHON TPACKTOPHUH C YYETOM YCTOMUMBBIX MTO3HABATEIbHBIX HHTEPECOB
dopMupoBaHUE 1ETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH W OOIICCTBEHHOMN MPAKTHUKU

dopMupoBaHuEe KOMMYHUKATHBHOW KOMIETEHTHOCTH B OOLIEHUM U COTPYIAHHUYECTBE CO
CBEPCTHUKAMH, CTApPIIMMUA U MIIAJIIIMMHA B 00pa3oBaTeNbHOM, OOLIECTBEHHO MOJIE3HOM, yIeOHO -
MCCIIEI0BATENIBCKOM, TBOPUECKOW M APYIrUX BUAAX ACSITEIbHOCTH

Yuenuk nonyuum eozmodricnocmo cghopmuposams:

YMCHHUEC AACHO, TOYHO, 'PAMOTHO H3JiIaraTb CBOU MBICJIN B YCTHOﬁ 1 NUCHEMEHHOU peun, NOHNMATh
CMBICI TIOCTaBJIEHHOM 3a/aud, BBICTPAUBATh apryMEHTALMIO, MPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPHI

KPUTUYHOCTb MBINUICHUA, YMCHHC PACIIO3HABATH JIOTUYCCKU HCKOPPCKTHLIC BBLICKA3bIBAHWAA,
OTJINYATh TUTIOTE3Y OT (haKTa

KpeaTUBHOCTh  MBIIUICHHUS, WHULHMATUBY, HAXOAYUBOCTh, AaKTHUBHOCTh TIPH PEIICHUH
TeOMETPUUYECKUX 3a7a4

yMeHHEe KOHTPOJIMPOBATh MPOIECC U PE3YNIbTaT ydeOHOH MaTeMaTH4YEeCKOM 1esSTeIbHOCTH
CIIOCOOHOCTh K SMOIIMOHAIIBHOMY BOCIPHSATHIO MaTeMaTHYEeCKUX OOBEKTOB, 3a1ad, pEIICHHH,
paccyxIeHun



Paznea 2. Conepxkanue yueOHOIo npeamera.
Iloemopenue. (2 u)
Bexmoput. (10 u)

Ilonsarue BCKTOpa. PaBencTBO BCKTOPOB. CroxeHue ¥ BEIYUTAHHUE BCKTOPOB. VYMHOKEHTE
BCKTOpa Ha 4YUCJIO. Pasnoxenue BCKTOpa IO ABYM HCKOJIJIMHCAPHBIM BCKTOpPaM.

Ocnosnas yeilb — HAYYUTb Y4JalllMXCd BbIIIOJHATD HeﬁCTBHH Haa BCKTOpPaMHU KakK
HamnpaBJICHHBIMU OTPC3KaMHU, YTO BAKHO JJIA IPUMCHCHU S BCKTOPOB B (1)I/I3I/IKG.

Bekrop onpenenseTcs Kak HalpaBJICHHBIA OTPE30K U ACHCTBUSA HaJ BEKTOPaMU BBOJISATCS
TakK, KaK 3TO MPHUHATO B (U3UKe, T. €. KaK JCWCTBUS C HalpaBJICHHBIMH oTpe3kamMu. OCHOBHOE
BHMMAaHHE JOJDKHO OBITh YZIEJIEHO BBIPAOOTKE YMEHMI BBINOIHSATH ONEpaluy HajJ BEKTOpaMu
(CKIIaAbIBaTh BEKTOpPHI IO MpPaBHJIaM TPEYroJIbHUKA M IapajjiesiorpaMMa, CTPOUTh BEKTOP,
PaBHBIN Pa3HOCTH JABYX JAHHBIX BEKTOPOB, & TAKKE BEKTOP, PABHBIA IIPOU3BEACHUIO JTaHHOIO
BEKTOpa Ha JaHHOE YHCJIO0).

Memoo koopounam. (10 u)

Koopannatel Bekropa. [Ipocreiinme 3agaun B KOOpAWHATaX. YPaBHEHUS OKPYKHOCTH U MPSMOH.
[IpumeHeHne BEKTOPOB M KOOPJAMHAT MPU PEIICHUH 3a1a4.

Ocnosnas yeilb — HAYYUThb Y4JalllMXCd BbIIIOJHATD I[GﬁCTBHSI HaZl BCKTOpaMH KakK
HampaBJICHHBIMH OTPE3KaMH, YTO BA)KHO IJId IPUMCHCHHS BEKTOPOB B (1)I/I3I/IK€; IIO3HAKOMUTH C
HCII0JIB30BAHUEM BCKTOPOB U MCTOJJd KOOPAUWHAT IIPHU PCIICHUU I'COMETPUICCKUX 3aj1a4.

Ha mpumepax mokasbIBaeTcsi, Kak BEKTOPHI MOTYT MPUMEHSTHCS K PEIICHUIO T€OMETPHYCCKUX
3amad. JleMoHCTpUpyeTcs Y(PPEKTUBHOCTh MpPUMEHEHUs (GOpMYN JUIsi KOOPAWHAT CEepPEeIUHBI
OTpe3Ka, PACCTOSHUS MEXKAY ABYMSI TOUKAMH, YPABHEHUH OKPYKHOCTU U MPSIMON B KOHKPETHBIX
TeOMETPUUYECKUX 3a/1a4aX, TEM CaMbIM IAeTCsl MpeICTaBlIeHHE 00 HM3YdeHHUH TeOMETPHYECKHX
GUTYp € MTOMOIIBIO METOJIOB alIreOpHI.

Coomnowenus mexcoy cmoponamu u yenamu mpeyzoavhua. (14u)

Cunyc, KOCUHYC U TaHTeHC yria. TeopemMbl CHHYCOB M KOCUHYCOB. Perienne
TPEYroJIbHUKOB. CKaJIsIpHOE MTPOU3BEACHUE BEKTOPOB U €TI0 IPUMEHEHNE B TEOMETPUYECKUX
3ajayax.

Ocnosnas yeinb — PA3BUTh YMCHHUEC YJallIMXCA MPUMCHATH TpI/IFOHOMeTpI/I‘ICCKI/Iﬁ armapar
IIpH pCUICHU U T'COMETPHUUCCKUX 3aJiav.

Cunyc m kocuHyc noboro yrma ot 0° mo 180° BBOIATCSA C TMOMOIIBIO ETUHHUYHOM
MOJTYOKPY)KHOCTH, JOKa3bIBAIOTCS TEOPEMBbl CHHYCOB W KOCHHYCOB M BBIBOJUTCA €IlE OJHA
dopmysia oA TPEYroJbHUKa (TTOJIOBHHA TTPOU3BEICHUS JIByX CTOPOH HAa CHHYC yIJIa MEXIY
HHUMH ). DTOT armapar MPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CxansipHOE IpOoU3BEACHIE BEKTOPOB BBOAUTCS KaK B (U3HKe (IIPOU3BEAECHUE ITTMH BEKTOPOB
Ha KOCHHYC yIlla MeXJIy HUMHU). PaccMaTpuBaoTCsi CBOMCTBA CKAISIPHOTO IMPOU3BEICHUS U €ro
IIPUMEHEHUE [IPU PELICHUHU T€OMETPUUECKUX 3a/1a4.

Jnuna okpyscnocmu u naiouwyads kpy2a. (12u)



[IpaBunbHbBlE  MHOTOYrOJABHUKH. OKpY)KHOCTH, ONHCaHHas OKOJO  IPaBUIIBHOTO
MHOTOYIrOJIbHUKa U BIHCaHHas B Hero. [locTpoeHue npaBuiIbHBIX MHOTOYTOJBHUKOB. JlmmHa

OKpYXHOCTH. [Inomane kpyra.

Ocnosnas yelb — PaCllMpUTh 3HAHUEC YHAIIIMXCA O MHOTOYI'OJIbBHUKAX; paCCMOTPETh ITOHATHA
AJIMHBI OKPY>KHOCTH U ITIJIIOIAAW Kpyra n q)OpMy.]'II)I JJI1 UX BBIYMCIICHH .

B Hauane teMbl faeTcs onpeneraceHue NpaBUIIBHOIO MHOTOYIOJIbBHMKA U pacCMaTpUBAIOTCA
TEOpeMbl 00 OKPY)KHOCTSIX, ONMCAaHHON OKOJIO NMPaBUJIbHOIO MHOTOYIOJIbHMKA M BIIMCAaHHOUN B
Hero. C NMOMOIIBIO ONMCAaHHOM OKPYKHOCTH DPELIAIOTCS 33aJa4d O MOCTPOCHUU IPaBUIBHOIO
IIECTUYTOJIbHUKA U IMPABHIIBHOTO 12-yronbHuKa, €CIIM AaH NPABUIIbHBIHN 11-yrOJbHUK.

®opmysibl, BeIpaXkarolie CTOPOHY MPABUIBHOIO MHOTOYTOJbHHUKA U PAJANyC BIUCAaHHOU B
HEro OKPYKHOCTH Yepe3 paJnyc ONUCAaHHOW OKPY)KHOCTH, MCIIOJIB3YIOTCS IPU BBIBOJIE (OPMYI
JUIMHBI OKPY>KHOCTH U TLIOIIAIN Kpyra. BeIBoa omupaercs Ha MHTYUTUBHOE NPEICTABIECHUE O
npejesne: Mpyd HEOTPaHMYEHHOM YBEIMYEHUH YHUCIa CTOPOH MPAaBUIBHOTO MHOTOYTOJbHHKA,
BIIMCAHHOTO B OKPY’KHOCTb, €10 IEPUMETP CTPEMUTCS K AJIMHE 3TON OKPYKHOCTH, a IJIOURIb —
K IIJIOIIAU KPYyra, OrPaHUYEHHOI'O OKPYKHOCTBIO.

eusicenusn. (8u)

OTtoOpaxenue miockoctu Ha cebs. [Torsitue neuxenus. OceBas U EHTPaIbHAs CHMMETPHN.
[Tapamnensusiil epenoc. [loBopot. HanoxkeHust u ABU>KEHUS.

Ocnosnas yeilb — MNO3HAKOMUTD YJallluXCA C IMMOHATUCM JABUKCHUA U CTO CBOﬁCTBaMH, C
OCHOBHBIMHU BHJaMH ,Z[BPI}I(CHPlﬁ, CO B3aMMOOTHOIIICHU IMHA HAJIOKECHHH U ,Z[BI/I)KGHI/II\/'I.

JIBMKeHUE TUIOCKOCTH BBOJUTCS KaK OTOOpakeHHME IIJIOCKOCTH Ha ceds,
COXpaHSIOLIEe paccTosIHUE MeXIy Toukamu. Ilpu paccMoTpeHuu BUIOB JBUKEHUI OCHOBHOE
BHHMMaHHUE YJEJSeTCsl TOCTPOEHUI0 00pa30B TOUEK, MPSMBIX, OTPE3KOB, TPEYTOIBHUKOB MPU
0CEBOM M IEHTPAJIbHON CUMMETPHUSIX, TapaieIbHOM IepeHoce, moBopoTe. Ha addexrabix
IpUMepax MOKa3bIBaeTCs IPUMEHEHUE IBUKEHUH IIPU PELLICHUH T€OMETPUUECKHX 3a/1ad.

Hauanwnvie ceedenusn uz cmepeomempuu. (44)

becena 00 akcmomax reoMeTpuu. 3HAKOMCTBO C MHOTOTPAaHHUKAMU U TeJIaMH BPAICHHUSL.

Ocnosnas yejilo — 1aThb Ooitee FJI}’GOKOC MpeACTaBJICHUC O CUCTCMC aKCUOM IIJIAHUMCETPUHU U
AKCHOMAaTHU4YCCKOM MCETOJEC.

B manHOM paznene paccMaTpuBaeTCs 0 Pa3IMYHBIX CHCTEMaxX reoMeTpun. B yactHOCTH 0
Pa3IUYHBIX CIIOCO0AaX BBEIICHUS IIOHITUS paBEHCTBA QUTYD.

Hmozo60e noemopenue. Pewenue 3aoau. (6u)

TemaTnueckoe NVIAHUPOBAHHUE

Ne HanmeHnoBanue pasnenoB u tem Kosmmuaectso KommuectBo
/11 4acoB KOHTPOJIBHBIX padoT
1 |TloBTOpeHwHe. 2
2 |Bekropsl. 10 1




3 |Metox koopaMHAT.

10

4 |CoOTHOIICHHS MEXKTy CTOPOHAMHM U yIiIaMHu 14
Tpeyroipauka. CKaIsIpHOE TPOU3BEICHUE
BEKTOPOB.
5 |lnrHa OKPY>KHOCTH U TLIOIIAAb Kpyra. 12
6 |[ABmKeHus 8
7 |HauanbHbIe CBEIEHUS U3 CTEPEOMETPHH 4
8 |IloBTOpeHue 6
Hroro 66




Paznea 3. KanengapHoe njiaHupoBanue

No Tema ypoka, 3aHATHS Hara | [Jara | [Ilpumevanue
YPOKa, niad | ¢akt
3aHs
THUS
IloBTOpeHMe. 24aca.
1 BBoaHoe moBTOpenwue. TpeyroJqbHUKH. 2.09
2 MHOTroyroabHHKI 6.09
Bexkropsl. 10 yacos.
3 [TonsiTue Bekropa. 9.09
4 [TonsiTHe Bekropa. 13.09
5 CiioxeHue 1 BBIYUTaHHE BEKTOPOB 16.09
6 C1105k€HHE U BBIYMTAHHUE BEKTOPOB 20.09
7 Crno)eHne ¥ BEIYUTaHHE BEKTOPOB 23.09
8 YMHOKEHNE BEKTOpa Ha YHCJIO. 27.09
9 YMHOKXEHHE BEKTOpa Ha YHCIIO. 30.09
10 YMHOKEHHE BEKTOpa Ha YHCJIO. 4.10
11 Pemenue 3anau 14.10
12 Konumponvnasn paboma Nel no meme 18.10
«Bexkmopuor»
MeTton koopaunar. 10 yacos.
13 Koopaunatel Bekropa. 21.10
14 Koopaunatsr Bexropa. 25.10
15 Pemenne 3amau 28.10
16 Ipocreiinme 3a1aun B KOOpIMHATAX. 1.11
17 [Tpocreiinme 3amaun B KOOPAMHATAX. 411 ITpoBecTul.11mpasm.
18 Ipocreiinme 3a1aun B KOOpIMHATAX. 8.11
19 YpaBHEHUE OKPY)KHOCTH U TIPSIMOI 11.11
20 YpaBHEHUE OKPYKHOCTH U IPSIMOM 15.11
21 Pemenue 3agau 25.11
22 Koumponwvnaa paboma Ne2 no meme 29.11
«Memoo koopounam
CooTHOIIEHUSI MKy CTOPOHAMH U YIJIaMU TPeyroJbHUKA.
CkajisipHoe npousBeeHHe BEKTOPOB. 14 yacos.
23 CuHyC, KOCHHYC, TAaHTEHC YIJIa. 2.12
24 CuHyc, KOCUHYC, TAHI€HC YIJIa. 6.12
25 CuHyC, KOCHHYC, TAaHTEHC YIJIa. 9.12
26 [Tnomaae TpeyroapHUKA. 13.12
27 Teopema cuHycoB. 16.12
28 Teopema KOCHHYCOB. 20.12
29 Pemenue TpeyroJpHUKOB. 23.12
30 Pemenue TpeyroqsHUKOB. 27.12
31 Pemenue TpeyroarsHUKOB. 6.01 [IpoBectn27.12npa3gHuk
32 CKkaJsipHOE MPOM3BEIICHUE BEKTOPOB. 10.01
33 CxayiipHOE NPOU3BEJICHHUE BEKTOPOB. 13.01
34 CKasipHOE MPOM3BEIICHNUE BEKTOPOB. 17.01
35 Pemenune 3amau 20.01
36 Koumponvnuasn paooma Ne3 no meme 24.01

«Coomnowenue mexcoy COpoOHaAMU U
yenamu mpeyzonbHuKa»




JlJIMHA OKPYKHOCTH U INIOIAAbL Kpyra. 12 yacos
37 IIpaBuiIbHBIE MHOTOYTOJIBHUKH. 27.01
38 [IpaBusibHBIE MHOTOYTOJIBHUKH.
31.01
39 HaxoxxneHnue cTopoH MpaBUIIEHOTO 3.02
MHOTOYTOJIbHHKA, €r0 CTOPOHBI U
panuyca BIIMCAaHHON OKPYKHOCTH.
40 HaxoxxneHnue cTopoH MpaBUIIbHOTO 7.02
MHOTOYTOJIbHHKA, €r0 CTOPOHBI U
panuyca BIIHCAaHHON OKPYKHOCTH.
41 HaxoxneHne CTOpOH MpaBUIBHOIO 10.02
MHOTOYTOJIbHHKA, €r0 CTOPOHBI U
panuyca BIIUCAaHHOW OKPY>KHOCTH.
42 HaxoxneHne cTOpoH MpaBUIBHOTO 14.02
MHOTOYTOJIbHHKA, €r0 CTOPOHBI U
pajnuyca BIIMCAaHHOM OKPYKHOCTH.
43 HaxoxneHne cTOpOH MpaBUIBHOTO 24.02 IIposectu 14.02 npasaH.
MHOTOYTOJIbHHMKA, €r0 CTOPOHBI U
pajnuyca BIIHCaHHOM OKPY)KHOCTH.
44 JITmHa OKPY)KHOCTH | TUTONA/Ib KPYyra. 28.02
45 JlIHa OKPY>KHOCTH M ILIOIIAJbH KpyTa. 2.03
46 JlinHA OKPY>KHOCTH M ILIOIIAH Kpyra. 6.03
47 Pemenune 3amau 9.03 [TpoBecTu 6.03npa3gHUK
48 Konumponvuasn paboma Ne4 no meme 13.03
«/Inuna okpyycnocmu u naowads
Kpyea.»
J{BukeHnus. 8 yacos.
49 JIBUOKEeHUS. 16.03
50 JIBUKEHUS 20.03
51 [TapasnienpHBIN TEPEHOC U TTOBOPOT. 23.03
52 IlapanyenbHblil IEPEHOC U TOBOPOT. 27.03
53 [MapanienbHBIN TEPEHOC U ITOBOPOT. 30.03
54 Pewenune 3amau 3.04
55 Pemenue 3anau 13.04
56 Konumponvnasn paboma Ne5 no meme 17.04
«/{eusicenusn»
HavanbHble cBeIeHUs U3 CTepeoMeTpun.4 yaca.
57 MHOrorpaHHUKH 20.04
58 MHOTOrpaHHHUKH 24.04
59 Tena BpaieHus 27.04
60 Tena Bpamenus 1.05 Iposectn27.04,mpa3qHUK
IloBTOpeHue. 8 yacos.
61 [ToBTOopenue. Pemenue 3agau B Tekctax | 4.05 IIpoBectu 8.05,mpazgHuk
orD.
62 [loBTOpenue. Pemienne 3a1a4 B TEKCTax 8.05
OID.
63 [ToBTOopenue. Pemenne 3amau B Tekctax | 11.05 [TpoBectu 15.05,mpa3nH.
oro.
64 [loBTOpenue. Pemienne 3a1au B TEKCTax 15.05
0)}€)




65 HroroBast koHTposibHast paboTa Ne 6. 18.05
66 [loBTOopenue. Pemienne 3agau 22.05
Nucr
KOPPEKTUPOBKM paboueii nporpammel
yuutens

2019 - 2020 yyebHbIN rog,

Knacc| Ha3Banue paznena, TeMbl [Ipuunna Koppexrupyronme
ypoka KOPPEKTUPOBKHU MEpONPUSATHUS
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