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IInanupyemMbl pe3yJibTaThbl 0CBOEHHS Y4eOHOI0 MpeAMeTa, Kypca

1. Jluunocmmuoie pesynvmamol 0C60CHUA NPOZPAMMBL:

e HCIIOJIB30BaTh NMPUOOPETEHHbIE 3HAHMS M yYMEHHS B MPAKTHUYECKOW NEATETLHOCTH M TOBCEAHEBHOM >KM3HU JUIS MOAETHPOBAHUS MPAKTHUECKUX
CUTyallMi ¥ MUCCIIENOBAaHUS IOCTPOCHHBIX MOJIEJIEH C NCIIOJIB30BaHUEM alIapaTa FreOMETPUU

e (opMupoBaHHE OTBETCTBEHHOTO OTHOILICHHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH OOYYalOMIMXCS K CaMOpa3BUTHIO M CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIIMU K O0yYEHHUIO ¥ TIO3HAHHUIO, BRIOOPY JaJIbHEHIIIEro oOpa3oBaHus Ha 0a3e OpUEHTHPOBKHU B MUpe Tpodeccuii 1 mpodeccrHoHambHbBIX
NPEANOYTeHUH, 0CO3HAHHOMY MOCTPOSHHUIO MHINBHIyaIbHON 00pa30BaTeIbHON TPACKTOPHUHU C YUETOM YCTOWYHMBBIX IMO3HABATEIHHBIX HHTEPECOB

e (QopmHpOBaHUE LIETOCTHOIO MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH U OOIIECTBEHHOM MPAKTUKU

e (QopMHpOBaHNE KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOILEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMM, CTAPIIMMH U MIIAJIIMMHU B 00pa30BaTeNbHOM,
OOIIIECTBEHHO MOJIE3HOH, yueOHO-HUCCIIeA0BATENBCKOM, TBOPUECKOM U APYrUX BUAAX JEATEITBHOCTH

e YMEHHE SICHO, TOYHO, I'PaMOTHO H3JIaraTb CBOHM MBICIIM B YCTHOM M IMCBMEHHOW pe4M, NOHMMAaTh CMBICI IIOCTABICHHOW 3aJayd, BBICTpauBaTh
apryMeHTalI0, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI

e KPUTHUYHOCTb MBIIUICHHS], yMEHUE PACIIO3HABATh JIOTMUECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIIMYATh TMIIOTE3Y OT (aKTa

e KpEaTHBHOCTb MBILUICHUS, UHUIIUATUBY, HAXOAUYMUBOCTb, aKTUBHOCTD IIPU PELIEHUU N'€OMETPUUECKHUX 3a1a4

e YMEHHE KOHTPOJIMPOBATh IPOLIECC U PE3YIbTAT yIEOHOW MaTEMAaTHUECKON JEsITeIbHOCTH

e CIIOCOOHOCTH K YMOLIMOHAIBHOMY BOCIPUATHIO MAaTEMaTHUECKUX 00BEKTOB, 33/1a4, PEIICHUN, pacCy K ICHHH

2. Memanpeomemmule pe3yibmamol 0C60€HUSL OCHOBHOU NPOZPAMMbL HPEOCMABICHbL 8 COOMEEM CIEUL C NOOZPYNNAMU YHUBEPCATIbHBIX YUeOHbIX
oelicmeuit

B 9 knacce Ha ypokax reoMeTpuH, KaKk M Ha BCEX INpeaMeTax, OyAeT NmpojaoipkKeHa paboTa Mo Pa3BUTHIO OCHOB YHMTATENBCKON KOMIIETEHIIHMH.
OOyuaromuecs OBJAJCIOT YTEHHEM KaK CpPEACTBOM OCYIIECTBIIEHUS CBOMX JajbHEHMIINMX IUJIAHOB: NMPOAODKEHHS 00pa3oBaHUs U CaMOOOpa30BaHUA,
OCO3HAHHOTO IJITAHUPOBAHUS CBOETO aKTYaJIbHOI'O U MEPCIEKTUBHOIO KPyra YTEeHUSI.

[Ipu u3yyeHun reoMeTpuu OOYyYaIOIIMECs YCOBEPIIEHCTBYIOT NMPHOOpPETEHHBIE HABBIKM paboThl ¢ MH(poOpManMeld W MonmoidHAT uxX. OHU CMOTYT
paboTtath ¢ TeKcTaMH, TPeoOPa30BLIBATH U HHTEPIIPETUPOBATH COACPIKAIIYIOCS B HUX HH(OPMAIIHIO, B TOM YHUCIIE:
* CUCTEMaTU3UPOBaTh, COMOCTABIIATh, aHAJIU3UPOBaTh, 0000IIATh U WHTEPIPETUPOBATh UH(OPMAIIHIO, COAEPKAIIYIOCS B TOTOBBIX MH()OPMAIIMOHHBIX
00beKTaX;
* BBICJISATD TJIaBHYIO U M30BITOUHYIO HH(OPMALIUIO, BHIMOIHATH CMBICIIOBOE CBEPTHIBAHHE BBIJICICHHBIX (PAKTOB, MBICIIEH; MPEICTABIATh UH(POPMAIIHIO
B C)KaTOM clIOBeCHOH ¢dopme (B BHJIE IJIaHA WJIM TE3UCOB) M B HATJISAHO-CUMBOJIMYECKON (hopme (B BUAE TaOIHI], rpad)UUECKUX CXEM M Jharpamm,
KapT MOHATUH — KOHIIENITYyaJbHBIX JUarpaMM, OIOPHBIX KOHCIIEKTOB);
* 3aIOJIHATH M JIOTIOJHATH TAOJIHIIBI, CXEMBI, IHArPaMMBbl, TEKCTHI.
B xonme wu3yueHHs TeoMeTpHM OOYdYalOlIHecs YCOBEPIIECHCTBYIOT OIBIT TNPOEKTHOM JAEATENHOCTH Kak oco0oi (opMbel yueOHON paboThI,
CHIOCOOCTBYIONIEH BOCIIUTAHUIO CaMOCTOSITEIbHOCTH, HWHHIMATHBHOCTH, OTBETCTBEHHOCTH, ITOBBIIICHHIO MOTHBAIMH W 3(dekTuBHOCTH yueOHOU
NEeSITebHOCTH; B XO/I€ PEaIM3allii UCXOJHOTO 3aMbICiia Ha TPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHHUEM BHIOMpATh a/IeKBaTHBIEC CTOSINIEH 3a/1adye Cpe/CTBa,

2



IPUHUMATH PEIICHUs, B TOM YHKCJIE€ M B CUTyalusix HeompeneraeHHOCTH. OHM MOIydyaT BO3MOXHOCTb Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJIbKHUX
BapHAHTOB PEIICHUH, K IIOMCKY HECTAaHIAPTHBIX PEUICHHH, MOMCKY U OCYIIECTBICHUIO HAanboIee MPUEMIIEMOTO PEIICHHUS.
PeryasituBHble:

onpedenams eI ACATEIbHOCTH Ha YPOKE C IOMOIIBIO YYUTENSI U CAMOCTOSTENBHO;

YYHUTHCSI COBMECTHO C YUUTEJIEM OOHAPYKUBATh B hopmyauposams yueoHyo npooiemy;

YUUTBCS NIaHUpo8ams YIeOHYIO AEATEIbHOCTh Ha YPOKE;

8bICKA3bIBAMb CBOIO BEPCHIO, TIBITATHCS MPEUIarath Crocod e€ mpoBepkH (Ha OCHOBE MPOJYKTUBHBIX 33/IaHUH B YUCOHHKE);
paboTas o mpeIIoKEHHOMY IUIAHY, UCNOIb306amMb HEOOXOANUMBIE CPpeCTBA (YICOHUK, KOMIBIOTED U HMHCTPYMEHTHI);
onpedeisims YCIIENIHOCTD BHITTOJIHEHHS CBOETO 33aJJaHHsI B IHAJIOTE C YIUTEIICM.

CpenctBoM (hopMHUpPOBaHUS PETYIATUBHBIX AEHCTBUI CITy»KAT TEXHOJIOTUS MPOOJIEMHOI0 JHaliora Ha 3Tare U3y4eHHUsl HOBOIO MaTepuasa U TEXHOJIOTHUs

OILICHUBAHUS 00PA30BATEIBHBIX JOCTHKEHUH (YUeOHBIX YCIIEXOB).
Ilo3naBaTebHbIE:
OPHEHTUPOBATHCS B CBOCH CUCTEME 3HAHUM: NOHUMAmMb, YTO HYXKHA JOTOJIHUTENbHAS HHopManus (3HaHU) JUIS pelIeHus: yueOHOM 3a1a4u B OJIMH
miar;
denamy TIPEIBAPUTENBHBIA 0mMOOp UCTOYHUKOB WH(POPMAILIUHU IS pelIeHus yueOHOH 3a1a4H;
N0OBIBaTh HOBBIC 3HAHUS: HAXOOUMb HEOOXOIUMYI0 HHPOPMAIIHIO, KaK B yUeOHHKE, TaK U B MPEJIOKEHHBIX YUUTEIEM CIIOBapsX, CIPAaBOUYHUKAX U
WHTEPHET-pecypcax;
NO0OBIBaTh HOBBIE 3HAHMS: U36IeKamb NHHOPMAITHIO, TPEICTABICHHYIO B pa3HbIX (hopmax (TEKCT, TabiuIa, cXxeMa, WUTFOCTPAIH U JIp.);
nepepadbaTbBaTh MONTYYCHHYIO WHGOPMALUIO: HaAOI00ams U Oellamsb CaMOCTOSITENbHBIC 661600b1. CpeicTBOM (OPMUPOBAHUS TO3HABATEIbLHBIX
NEeNCTBHUH CIy>KUT y4eOHbIN MaTepuall U 3aaHus yueOHrKa, 00ecreqrBarofe MepByIo JTUHUIO Pa3BUTHUS — YMEHHE OOBACHATH MUP.
KoMMyHuKaTHBHBIE:

JOHOCHUTH CBOIO MO3UIHUIO 10 APYTUX: 0)OpMIAmMb CBOIO MBICTH B YCTHOM U MHCbMEHHOM peun (Ha ypOBHE MPEUI0KEHHs UM HEOOIBIIOTO TEKCTA);
CIIYIIATh ¢ TIOHUMATh peub Opyeux;
BBIPA3UTENBLHO YUmMams U nepeckazvléams TEKCT;
gécmynams B Oecelly Ha YPOKE U B KU3HU;
COBMECTHO 00208apusamucsi O paBUiiaX OOIIEHHUS U MOBECHUS B ILIKOJIE U CIIEI0BaTh UM;
VUUTBCS 8bIN0IHAMb PATMYHBIC PO B TPYIE (JIUepa, UCIIOTHUTENS, KPUTHUKA).

CpenctBoM (popMUpOBaHUS KOMMYHHKATUBHBIX JIEHCTBHM CIIy)aT TEXHOJOTHs MPOOJEeMHOTO auanora (moOyXmarouiuii W MOABOISAIINN JTUAJIOT),

TCXHOJIOTHA MPOAYKTHUBHOTO YTCHUA U OPraHU3alus pa6OTBI B MAJIBIX T'pYyIINax.

3. IIpeomemmnuie pe3yn1omanvl 0C60EHUA OCHOBHOIL 00PA306AMENbHOU RPOZPAMMDbL
BbimyckHUK HayduTCs (IJ1 MCIIOJIb30BAaHUS B TOBCEIHEBHOM KU3HHU U 00€CTIeYeHHsI BO3MOXHOCTHU YCIIEUTHOTO MPOJOJIKEHHs 00pa30BaHus Ha 6a30BOM

YPOBHE)

['eomerpuueckue Guryps

OmnepupoBath Ha 0a30BOM ypOBHE OHSATUSIMH F€OMETPUUECKUX (PUTYD;
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e M3BJIEKATh MH(MOPMALUIO O TEOMETPUUECKHX (UTYypaX, IPECTABICHHYIO Ha YepTexkax B IBHOM BUJIE;

e TIPUMEHATH JAJIS pEIICHH 3a/1a4 TeoMeTprUUecKue (PaKkThl, €CIM yCIOBUS UX IPUMEHEHHUs 3aaHbl B IBHOU (hopme;

e pelaTh 3a/la4M Ha HAXOXKIEHUE FeOMETPUYECKUX BEJIMUUH 110 00pa3liaM UM aJrOpUTMAaM.

B noBcenHEBHOM XU3HU U IIPU U3YYEHUHU IPYTUX IIPEIMETOB:

e MHCIIOJIB30BaTh CBOMCTBA I€OMETPUYECKMX (GUIyp A pElleHHs TUIOBBIX 3ajad, BO3HUKAIOUIMX B CHUTyallUsX IOBCEJHEBHOM JKU3HH, 3alad
IIPAKTUYECKOrO COAEPIKAHMUS.

W3mepeHns v BBIYMCICHUS

o BBINONHATE U3MEPEHUE JUIMH, PACCTOSHUN, BEJIUYMH YIJIOB, C IOMOILBIO UHCTPYMEHTOB JUIsl U3BMEPEHUN JUIMH U YIJIOB;

e MPHUMEHATH (POPMYJIBI IEPUMETPA, IIIOAAN U 00beMa, TUIOMAAN TOBEPXHOCTH OTAEIbHBIX MHOIOI'PAaHHUKOB IPH BBIUUCIEHUX, KOTJ1a BCE JaHHbIE
HMEIOTCS B YCIIOBHH;

o mnpumeHaAts teopemy Ilucaropa, 6a3oBble TPUTOHOMETPUYECKHE COOTHOILICHMS JJISI BBIUYMCIEHUS UIMH, PACCTOSHUM, IUIomianeil B MpocTeHIImx
CIIy4asx.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUHU IPYTUX IIPEIMETOB:

e BBIYHUCIATH PACCTOSIHUA HAa MECTHOCTU B CTaHJAPTHBIX CHUTyalMsAX, IJIOMIAAM B IPOCTEHINMX CIydasX, HPUMEHSTh (POpMyJbl B MPOCTEHIINX
CUTyalUsAX B IOBCEAHEBHOM KU3HU.

['eomeTpuueckue mpeodpa3zoBaHus

e Ctpouts GpuUrypy, CAMMETPUYHYIO JaHHOU (PUTYpE OTHOCUTEIBHO OCH U TOUKH.

B nmoBcenHEBHOM KM3HU U ITPU U3YYEHUH IPYTHX IIPEIMETOB!

e pacro3HaBaTh JIBUKEHHE O0OBEKTOB B OKPYKAIOLIEM MHUPE;

e pacrno3HaBaTb CHMMETPHYHBIE (UTYPHI B OKPY>KAOLIIEM MUDE.

BekTops! 1 KOOpAMHATHI HA TUIOCKOCTH

e OrnepupoBars Ha 6a30BOM YPOBHE MOHATUSIMHU BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA HAa YMCIIO, KOOPIMHATHI HA TNIOCKOCTH;

e ONpEAeNATh NPUOIMKEHHO KOOPIUHATHI TOUKHU T0 €€ N300pakeHHI0 Ha KOOPAWHATHOH MJIOCKOCTH.

B nmoBcenHEBHOM JKM3HU U ITPU U3YYEHUH IPYTUX IIPEIMETOB:

e HCIIOJIB30BaTh BEKTOPHI JJIsl PEIICHUS IIPOCTEUIINX 3a7a4 Ha OIIPEAEIIEHUE CKOPOCTH OTHOCUTENIBHOTO IBUKCHHUSL.

Uctopus maTeMaTuku

e OmnuceIBaTh OTIENbHBIE BBIIAIOLINECS PE3YNIbTAThI, IOJYYEHHBIE B XO/I€ Pa3BUTUSI MAaTEMATUKH KaK HAyKH;

e 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEUYECTBEHHOW U BCEMUPHOU UCTOPUEH;

e TIOHMMAThb POJIb MAaTEMAaTUKHU B pa3BuTuu Poccun.

Meroasl MaTeMaTUKU

e BriOupaTh NOAXOIAMMI U3YYEHHBIA METOA Il PELICHUS] U3YUYEHHbBIX TUIIOB MaTeMaTHYECKUX 3a/1ay;

e [IpuBOoAUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOIIEH JEHCTBUTEILHOCTH U IIPOU3BEACHUAX UCKYCCTBA.

¢ BEBINYCKHUK MTOJyYUT BO3MOKHOCTh HAYUUTHCS (1151 0OeCTIedeHr sl BO3MOXXHOCTH YCIICITHOTO MPOIODKEHUSI 00pa3oBaHus Ha 0a30BOM U
yIIIYyOJIEHHOM YPOBHSIX )

['eomerpuueckue Gurypsl



OnepupoBath MOHATUSAMH F'€OMETPUUYECKUX (PUTyp;

U3BIIEKaTh, MHTEPIPETHUPOBATH U MPEOOPa30BBIBATH HH(POPMAIIUIO O TEOMETPUUECKUX  (PUTypax, MPeICTaBICHHYIO Ha YepTeKax;

PUMEHSATh FreoMeTprueckre (HakThl AJsl peLIeHHs 3a/1a4, B TOM YMcie, MPEANoiaralouX HEeCKOJIbKO IIaroB peuIeHHs;

(dopMynHpOBaTH B MPOCTEHIINX CIy4asx CBOMCTBA U MPU3HAKU QUTYP;

e JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

e BIIAQJIETh CTAHIAPTHOMN KIacCU(PHUKAIMEH TUIOCKUX (GUTYP (TPEYTONbHUKOB M YETHIPEXYTOJIbHUKOB).

B noBcenHeBHOM )XM3HU U MTPU U3YYEHUH JIPYTUX MPEIMETOB:

e HCIIOJIb30BAaTh CBOMCTBA T€OMETPUYECKHX (DUTYp IS pEIIeHHs 3a/1a4 IPAKTUYECKOT0 XapaKkTepa U 3a7ad U3 CMEXHBIX JUCLIUTUINH.

W3mepeHus v BbIYUCICHUS

e OmnepupoBatrh MpeacTaBICHUSIMH O JJIUHE, oM, o0beMe Kak BenuunHaMu. [Ipumensars Teopemy [lucdaropa, popmynsl miomanu, odbema npu
pelIeHNH MHOTOIIArOBhIX 3aJad, B KOTOPBIX HE BCE JAHHBIC IPEICTaBIEHBI SIBHO, a TPeOYIOT BBIYMCICHUH, ONEpPUPOBATH 0ojee LIMPOKUM
KOJUYECTBOM (hOPMYJI JJIMHBI, TJIOMIAH, 00beMa, BBIYUCISITh XapaKTEPUCTHKN KOMOUHAIMKA GUTYp (OKPYKHOCTEH ¥ MHOTOYTOJIBHUKOB) BBIUUCIISATh
paccTosiHuA MEXIY QUrypaMH, IPUMEHSITh TPUTOHOMETpUYecKre (OPMYJIbI IJIsl BHIYMCICHUHN B 00JIee CIOKHBIX CIy4asx, MPOBOJUTH BBHIYHCICHUS
Ha OCHOBE PaBHOBEJIMKOCTH U PaBHOCOCTABIEHHOCTH;

e TPOBOAUTH MPOCTHIC BEIYUCICHHS Ha OOBEMHBIX TENaX;

e (GopMynUpOBAThH 33/]a4M HA BBIUMCICHHUE JUIUH, TUIOIIAIel 1 00bEMOB U peliaTh ux.

B noBcenHEBHOM XU3HU U IIPU U3YYEHUN OPYTUX IIPEIMETOB:

e TIPOBOJUTH BBIUKCIICHHS HA MECTHOCTH;

e TIPUMEHATH (YOPMYIIBI PU BHIUMCIICHUSX B CMEKHBIX YUCOHBIX MPEAMETAX, B OKPYKAIOIEH 1eHCTBUTETHHOCTH.

['eomeTpuyeckre noCTpoeHUs

o I3o0Opaxars reomMeTpuyecKue (pUrypsl o TEKCTOBOMY U CHMBOJIBHOMY OIMCAHHUIO;

e CBOOOJIHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECTIOKHBIX CIIy4asiX,

e BBINOJHATH TOCTPOCHUS TPEYTOJLHUKOB, NPUMEHSTHh OTACIbHBIE METOJbl IMOCTPOEHUIH IHMPKYJIEeM W JUHEWKOW M TNPOBOAMUTH MPOCTEHIINE
WCCJIETOBAHMSI YMCIIA PEIICHUH;

e M300paxkaTh THIOBBIC TUNIOCKHE (PUTYPBI U OOBEMHBIE TEJIa C MOMOIIBIO MPOCTEHIITNX KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOM )XKM3HU U MTPU U3YYEHUH JIPYTUX MPEIMETOB:

e BBINOJHATH MIPOCTEUIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIE B pEaJIbHOM KHU3HH;

e OIICHMBAThH Pa3MEPHl PEATbHBIX 00BEKTOB OKPY)KAIOIIETO MUPA.

[IpeoOpazoBanms

o OrmepupoBaTh NOHSATHEM MABIKEHHS M TpeoOpa3oBaHUS MOAOOMSA, BIAJETh NMPHUEMaMH IOCTPOSHHS (UTYyp C HUCIONb30BAHUEM JBHUKECHUH H
npeoOpazoBaHuil OO0, MPUMEHSAThH MOJIYyYEHHbIE 3HAHUS U OMBIT MOCTPOEHUI B CMEXHBIX MPEAMETaX U B PEATbHBIX CUTYAIUsIX OKPY)KAIOIIEro
MUDA;

e CTPOUTH PUTYPY, TOJOOHYIO JaHHOM, IMOJIH30BATHCS CBOMCTBAMU MOI00MS 111 0OOCHOBAHHS CBOMCTB (UTYP;

e TPHUMEHATH CBOWCTBA JBMXKEHUH JUIS TPOBEACHUS MPOCTEHIINX 000CHOBAaHU CBOWCTB (UTYP.

B noBcenHeBHOM )XM3HU U MTPU U3YYEHUH JIPYTUX MPEIMETOB:



e TIPUMEHATH CBOMCTBA JBM)KCHHH M MPUMEHSTH TIOJJ00ME JIJIsl TOCTPOSHU U BEIYMCIICHUM.

BekTopsl 1 KOOpIMHATHI HAa TIOCKOCTH

e OmnepupoBaTh NOHATUAMH BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE
BEKTOPOB, KOOPJIMHATHI HA MJIOCKOCTH, KOOPJIMHATHI BEKTOPA;

e BBITIOJIHATH JEHUCTBUS HAJ BEKTOpaMU (CIOKCHHE, BBHIYMTAHHE, YMHOXKCHHE Ha YHWCJIO0), BBIYUCIATH CKAJSIPHOE IMPOU3BEICHHE, ONPEIEsITh B
MPOCTEHINNUX CAydasiX YroJl MEXAY BEKTOPaMH, BBITIONHATH Pa3lOKEHUE BEKTOpa Ha COCTABISIONINE, MIPUMEHSTHh MOMydYeHHBIC 3HAHUS B (DU3HKE,
MOJIB30BaThCA (POPMYJION BBIUMCICHUS PACCTOSHUS MEXIYy TOUYKAMH IO U3BECTHBIM KOOpPJWHATaM, UCIIOJIL30BaTh ypaBHEHHS (QUTYp IS PEIICHHS
3aj1adq;

e TPUMEHATH BEKTOPHI U KOOPAUHATHI ISl PEIICHUS T€OMETPUUYECKUX 3a]1a4 Ha BHIYMCIICHHUE JJIUH, YIJIOB.

B noBcenHeBHOM KU3HU U TIPU U3YUYECHHUH APYTUX IPEAMETOB:

e HCTOJB30BATh MOHSATHS BEKTOPOB U KOOPAMHAT JJIsl PeIIeHUs 3a1a4 1o (pusuke, reorpaduu ¥ IpyruM yIeOHBIM MIPEIMETaM.

Uctopus mateMaTuku

o XapakTepu3oBaTh BKJIAJ BBIJAIOIIMXCS MATEMATUKOB B PA3BUTHE MATEMATHKHU M MHBIX HAYYHBIX 00IacTeil;

e TIOHMMATh POJIb MATEMATUKH B pa3BuTuu Poccum.

MeTtoapl MaTeMaTUKH

e Hcnonb3yst H3ydeHHbIE METO/IbI, MPOBOJIUTH JOKA3aTEIbCTBO, BHIIOJIHATH OMPOBEPIKEHUE;

e BBIOMPATH U3YYCHHBIE METOIBI U UX KOMOMHAIIMH IS PEIICHUS MAaTEMaTHUECKUX 3a71a4;

e HCIMOJIb30BATh MAaTEMATUYECKHUE 3HAHUS JJIS1 ONTMCAHUS 3aKOHOMEPHOCTEN B OKPYKAOIIEH JEUCTBUTEIBHOCTH U TPOU3BEACHUSAX UCKYCCTBA;

e TPUMEHSATH MPOCTEHIINE MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TP PEILICHUH MaTEeMAaTUYECKUX 3a/au.

Pe3ynbrarsl n3yueHus npeaMeTa BIUSIOT Ha UTOTOBBIE Pe3yIbTaThl 00yUEHUs, KOTOPBIX JOJIKHBI JOCTHYb BCE yUallrecs, OKaHduBarole 9 kiacc,
YTO SIBJISIETCS 00513aTeNbHBIM YCIOBHEM IMOJIOKHUTEIBLHOM aTTeCTallMM YUeHHKa 3a Kypc 9 Kiacca.

Conep:xxaHue y4ye0HOro nmpeamera, Kypca

1. BekTopsbl. MeTox KOOpAUHAT

[Tonatue BekTopa. AOCONIOTHAas BENWYMHA W HAmpaBleHHE BeKTopa. PaBeHCTBO BekTOpoB. CHOXKEHHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOPOB. YMHOXEHHME BeKTOpa Ha uncio. KosummHeapHsle BeKTOpbl. PasnolkeHume BEKTOpa MO KOOPAMHATHBIM BeKTOpaM. KoopauHaTsl BEKTOpA.
IIpocreitmue 3aga4n B KOOpAUMHATaX. Y paBHEHHUE OKPYKHOCTHU U IIPSIMOM.

OcHOBHas Lenb — HAYYUTh y4allMXCs BBINOJHATH AEUCTBHUSA HAJX BEKTOPAaMHU KaK HAIIPaBICHHBIMU OTPE3KaMU, YTO BaJKHO JUIS NPUMEHEHUS
BEKTOPOB B (pM3UKE; IO3HAKOMHUTD C UCIIOJIb30BAaHUEM BEKTOPOB M METOAA KOOPAUHAT MPHU PEUICHUH I'€OMETPHUECKUX 3aa4.

BexkTtop onpenensercs kak HanpaBlIeHHbIM OTPE30K U JeHCTBUSA HAJl BEKTOPAMU BBOJAATCS TakK, KaK 3TO MPUHATO B (PU3HKE, T. €. KaK IeUCTBUS C
HampaBJIeHHBIMUA OTpe3KaMu. OCHOBHOE BHHUMAaHHE JOJDKHO OBITH yIEJIECHO BbIPAaOOTKE YMEHHUU BBINONHATH ONEPALMM HAJ BEKTOpPAMH (CKJIAIbIBATh
BEKTOPBI 10 IIPAaBWJIaM TPEYrOJIbHUKA M MapajleorpaMMa, CTPOUTh BEKTOP, PaBHBIM PAa3HOCTH JBYX [aHHBIX BEKTOPOB, & TAaK)Ke BEKTOD, PaBHBIN
IIPOU3BEJICHUIO JAHHOTO BEKTOpPA HAa JAHHOE YHCIIO).



Ha mpumepax mnoka3piBaeTCs, KaKk BEKTOPhI MOTYT TPHUMEHSATHCS K PEIIEHUI0 TeoMeTpuuyeckux 3amad. Jlemonctpupyercs 3hQeKTHUBHOCTH
npuMeHeHUs: GOpMyIl Ui KOOPAUHAT CEepPeArHBI OTpPEe3Ka, PACCTOSIHHS MEXAY ABYMS TOYKAMH, YPAaBHEHUU OKPYKHOCTH M TPSIMON B KOHKPETHBIX
FEOMETPUUYECKHX 3a/1a4ax, TEM CAMbIM JJA€TCs MPeACTaBICHHE 00 N3yYeHUH T€OMETPUUECKUX (GUTYp C TTOMOIIBIO METOJOB aareopshl.

2. CoOTHOLIEHUS MKy CTOPOHAMMU H YIJIaMHU TpeyroibHuka. CkajJsipHoe Npou3Be/leHue BEKTOPOB

CuHyC, KOCMHYC M TaHI€HC yrja. TeopemMbl CHHYCOB M KOCHUHYCOB. PemieHue TpeyronbHUKOB. COOTHOHIEHUS MEXIYy CTOPOHAMH U YIJIaMH
TpeyroyibHUKa. CKaasipHOE MPOU3BEICHUE BEKTOPOB U €ro MPUMEHEHHUE B TEOMETPUUYECKHX 3a/1auax.

OcHOBHas 11€Jb — pPa3BUTh YMEHHUE YyUAIIUXCs MPUMEHATh TPUTOHOMETPUUECKUM anmapar npu pelieHud reOMEeTPUIEeCKUX 3a/1ay.

Cunyc m xocuHyc nwboro yria ot 0° mo 180° BBOAATCS C MOMOIIBIO €IWHUYHOW IOTYOKPYKHOCTH, TOKA3bIBAIOTCS TEOPEMBI CHHYCOB H
KOCHHYCOB M BBIBOAMTCS €lle 0JHa (opMyna IUIOUIaAN TPEyrojbHUKa (IMIOJIOBHHA MPOU3BEIEHUS IBYX CTOPOH Ha CHHYC yIja MeXAy HUMH). DTOT
anmnapar NpUMEHSEeTCS K PEIIEHUIO TPEYrOJIbHUKOB.

CxanspHoe mpou3BeZeHnEe BEKTOPOB BBOAUTCS Kak B pu3nke (MpoU3BeICHHE AJMH BEKTOPOB HAa KOCUHYC yIlla MeKy HUMH). PaccmaTpuBaroTcs
CBOWCTBA CKaJIIPHOTO MPOU3BEJCHHS U €r0 MIPUMEHEHHE MMPU PEIICHUHU T€OMETPUYECKUX 3a]au.

OcHOBHOE BHUMaHHE CJIEAYeT YyIEIUTh BbIPAOOTKE MPOYHBIX HABBIKOB B IMPHUMEHEHHH TPUTOHOMETPHYECKOTO ammapara NpH pelieHUuU
reoMeTpUYECcKHUX 3ajad.

3. JJyinHA OKPYKHOCTH ¥ ILUIOIIAb KPYra
[IpaBunbpHbIE MHOTOYrOJbHHUKH. OKpPYKHOCTH: ONMCaHHAs OKOJIO IPAaBUJIBHOIO MHOTOYIOJIbBHMKA M BOMCaHHas B Hero. IlocTpoeHue npaBUIIBHBIX
MHOTOYTOJIbHUKOB. [[7T1MHa OKpYKHOCTH U ILIOIIA/b KpyTa.

OcHOBHag 1eab — PacIIUPUTh 3HAHHE yYaIlUXCS O MHOTOYTOJIbHUKAX; pAaCCMOTPETh MOHATHUS JJIMHBI OKPY>KHOCTH U IIOMIAAN Kpyra u popMyJibl
IJIsi UX BBIYHCICHUS. B Hayajme TemMbl AaeTcs omnpeAelieHHe MNPaBUIILHOTO MHOTOYIOJIBHHUKA W PAacCMaTPUBAIOTCS TEOpEeMbl 00
OKPYXKHOCTAX, OITMCAHHON OKOJIO NMPaBUJIBHOTO MHOTOYIOJIbHHMKA U BOUCAaHHOW B HEro. C MOMOIIBI0 ONMMCAHHONW OKPY>KHOCTH PEUIAr0TCS
3aJlauM O HOCTPOECHUH MPABWIBHOTO MIECTUYTOJIbHUKA U TPABUJIBLHOTO 2re-yrojibHUKa, €CJIM JaHNPaBUIbHBIA M-yTOJIbHUK.

DopMyIIbl, BBIPAXKAIOIIME CTOPOHY IPABUIJIBHOTO MHOTOYTOJIBHUKA W PagWyC BIIMCAHHOW B HETO OKPY’)KHOCTH 4YE€pe3 paJuyC OIMCAaHHOU
OKPY>KHOCTH, HUCTIOJIB3YIOTCS TIPU BBIBOJZIE (POPMYI JUTMHBI OKPY>KHOCTH U TUIOMIAIN Kpyra. BeIBoa onupaeTcss Ha MHTYUTHBHOE MPEACTaB-
JIEHHE O Mpenaese: pyu HEOrPAHUYEHHOM YBEJIWYEHUH YHCJIa CTOPOH NPABHJIBHOTO MHOTI'OYTOJIBHUKA, BIUCAHHOTO B OKPY>XHOCTb, €TI0 IepU-
METpP CTPEMHUTCS K JUTUHE 3TOU OKPY>KHOCTH, a TUIOMIAaJb — K IUIOMIAJAN KPyTra, OTPaHUYEHHOTO OKPYKHOCTBIO.

4. JIBM:KeHHn e

OtoOpakenue TiockocTr Ha cedst. [Tonstue nrxenus. OceBas U IeHTpaIbHas cuMMeTpus. [lapannenbHblil IepeHoC U TOBOPOT. HalloKeHUsT U TBUKCHHUSL.
OcHOBHas 1eJib — IIO3HAaKOMHUTh Yy4YalIUXCs C IOHSITHEM JIBHXXEHHUS U €ro CBOWCTBAMH, C OCHOBHBIMHM BHJAaMH JIBUXKEHUM,
COB3aMMOOTHOILIECHUSIMH HAJOKEHUN U JIBUKECHUMU.

JIBM>KeHUEe MIIOCKOCTU BBOAUTCS KaK OTOOpaKeHHe MIJIOCKOCTH Ha celsl, COXpaHsIollIee pacCTOSHUE MEXIy ToukaMu. [Ipu paccMoTpeHun
BUOB JIBHUKECHUI OCHOBHOE BHHUMAHHE YACISIETCS MOCTPOCHHUIO OO0pa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJbHUKOB MPU OCEBOH U
LEHTPAJIbHONW CUMMETpPHUAX, MapajuieJIbHOM IiepeHoce, rmoBopore. Ha addexkTHhIX mpuMepax mokas3bIBaeTcs NMPUMEHEHHUE ABUXKEHUHU
IpU PEHIEHUU TeOMETPUUECKUX 3ajiady.



IloHsiTME HAIOXKEHUSI OTHOCUTCS B JAHHOM KypCce€ K YMCIy OCHOBHBIX NMOHATHM. JlOKa3bIBa€TCs, YTO IOHATHUS HAJIOKEHUSA U JIBUKCHUS
SIBJIAIOTCS 3KBHUBAJIEHTHBIMU: JII0O00€ HAIOXKEHHUE SIBISIETCS JABHUKCHHUECM IINIOCKOCTH H O6paTHO. I/IByLIeHI/IG JA0Ka3aTCJIbCTBA HEC ABJIISACTCA
00s13aTeIbHbIM, OJTHAKO CJI€AyEeT PACCMOTPETh CBA3b MOHITHUI HAJIO)KEHUS U IBUKECHUS.

5. IloBTOpEeHue

Pemenune nuaHuMeTpruyecKkux 3aaad.



TemaTnueckoe NJIAHKPOBaHHUE, B TOM YHCJIE C YUeTOM padoueii mporpaMMbl BOCIIUTAHUS € YKa3aHHEM KOJIMYECTBA YaCOB, OTBOUMBIX HA OCBOEHHE
KAXKI0M TeMbI

Ne n/m HanmeHoBaHMe pa3ie/ioB U TeM KonuugectBo
4yacos
Bekropnbi(124.)
1. [TonsiTue BekToOpa 1
2. ITonsiTHe BEeKTOpa 1
3. PaBeHncTBO BekTOpOB. OTKIIaIbIBAHNE BEKTOPA OT TAHHOW TOUKH 1
4. CymMma JIByX BEKTOPOB. 3aKOHBI CII0KEHHSI BEKTOPOB 1
5. CyMMma HECKOJIbKMX BEKTOPOB 1
6. Beluntanue BEKTOpOB 1
7. [IpousBenieHre BEKTOpA HA YHUCIIO 1
8. [IpuMmeHeHne BEKTOPOB K PEIICHUIO 3a]1a4 1
9. IIpuMeHeHHEe BEKTOPOB K PELIECHUIO 3a1a4 1
10. CpenHsist TuHUS Tpanenuu 1
11. KonTponpnas pabora Nel mo teme: «BekTopb» 1
12. PabGoranagommoOkamMu 1
Metoa koopaunar(114.)

13. Paznoxxenue BeKTOpa 1o ABYM HEKOJJIMHEAPHBIM BEKTOPAM 1
14. KoopauHaTsl BeKTOpa

15. CBs3b MEXKIy KOOpAMHATAMH BEKTOpPA M KOOPJIMHATAMHU €Tr0 Hayajia U KOHIIA 1
16. IIpocreiimue 3a1a4u B KOOpANHATaX 1
17. YpaBHeHHE JUHUU HA TIJIOCKOCTH 1
18. YpaBHEHHE OKPYXHOCTU 1
19. YpaBHeHUE NPAMOI 1
20. Pemenue 3a1a4 ¢ CNoJIb30BAaHUEM METOJIa KOOPAUHAT 1
21. Pemrenue 3aau ¢ uCNoJib30BaHUEM METOAA KOOPAMHAT 1
22. Kontponbras padota No2 mo teme: «MeToa KOOpAMHATY 1
23 PaGora Hag ommOkamu 1

CooTHOIIEHNSI MeKY CTOPOHAMHM U YIJIaMM TpeyrojbHuka. CkajsipHoe npousseieHne BeKTopoB(124.)

24. CuHyC, KOCUHYC, TAHT€HC 1
25. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. DOPMYJIbI TPUBEACHUS. 1
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Ne ni/m HaumeHoBaHue pa3/ie/ioB U TeM KoanuectBo
4yacos
26. @opMyIIbl 1)1 BBIYUCICHUS KOOPAUHAT TOYKU 1
27. TeopeMa 0 TI0IIaaN TPEYroJIbHUKA 1
28. Teopema cunycoB 1
29. TeopeMa KOCUHYCOB 1
30. Pemenne TpeyrojabHUKOB 1
31. Yron mexay Bekropamu. CKaJIsipHOE TPOU3BEACHUE BEKTOPOB 1
32. CxansipHO€ MPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA 1
33. Pemenue 3anaq 1
34. Kontponbras padota Ne3 o teme: «COOTHOIIICHHE MEXK/Ty CTOPOHAMH M YTIJIaMH TpeyrojbHuKa. CKalsIpHOE MPOU3BEACHUE 1
BEKTOPOB)
35. Pabora Hajg ommOkaMu 1
JUIMHA OKPYKHOCTH M IJIOIaab kpyra(124.)
36. [IpaBuiibHBI MHOTOYTOTBHUK. OKPYKHOCTb, ONMCAHHAS OKOJIO TPABHJIBHOTO MHOTOYTOJIbHUKA 1
37. OKpy’>KHOCTb, BIIMCAHHAs B IPABUIIbHBIM MHOTOYTI'OJIbHUK 1
38. @DopMyJIbl 1)1 BBIYUCIEHUS TUIOIIA M IPAaBUILHOTO MHOTOYTOJIbHUKA, €0 CTOPOHBI M painyca BIMCAHHON OKPY)KHOCTH 1
39. [TocTpoeHre npaBUILHBIX MHOTOYTOJIbHUKOB 1
40. JUIHa OKPY>KHOCTH. 1
41. [Tnomane kpyra [lnomaas KpyroBoro cekropa 1
42. Pewmenne 3anau «/lnuna okpykHoctu. Ilnomans kpyra» 1
43. Pemenue 3anay «OKpy>KHOCTh, BIMCAaHHAs B IPABHIIbHBIN MHOTOYTOJILHUK » 1
44. Pemenue 3anay «OKpyKHOCTb, ONMCAHHAsI OKOJIO IIPaBUIILHOTO MHOTOYTOJIBHHUKA » 1
45. Pemenue 3anay «@opMyiibl 1Sl BBIYMCIIEHUS TUIOIIAN IPABUIBHOTO MHOTOYTOJIBHUKA, €r0 CTOPOHBI M paJinyca BIMCAaHHON
OKPY>KHOCTH
46. KonTtponbHast pabota Ne4 o teme: «JliiMHa OKPY>KHOCTH U IJIOUIA]Ib KPYTa» 1
47 PaboTa Hag ommOKamMu 1
JBuaxenusi(64.)

48. OTtoOpakeHue iockocTr Ha cebs. [ToHsTHe TBUKEHHS 1
49. Cummerpus. 1
50. [TapamiensHbIN IEpEeHOC 1
51. [ToBopoT 1
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Ne n/m HanmeHoBaHMe pa3ie/ioB U TeM KonuugectBo
4yacos
52. Pemenue 3anau 1
53. Kontponbras padota N5 mo teme: «JIBrkeHUs» 1
HauvanbHble cBeieHNs U3 cTrepeomerpun(44.)
54. [Ipenmer crepeomeTpru. MHOTOrpaHHUKH 1
55. [Tpusma. [Mapamnenenunen. CoiicTBa napajuiesienuneaa 1
56. Tena Bpamenus. [Hununanp. Konyc. 1
57. Cdepa. llap 1
IHoBTOopenue(114.)
58 [TapannensHbIE IPSMbIC 1
59 YeThIpexXyroJbHUKH 1
60 ITmomaan 1
61 Ceky1iye 1 KacaTellbHbIe 1
62 OKpy’XKHOCTh. BriucanubIii yrosu 1
63 Brnimcannsie v OnMcaHHbBIE YETHIPEXYTOJIbHUKHI 1
64 Bekropsl 1
65 COOTHOIIEHHS] MEXy CTOPOHAMH M yriaMH TpeyroyibHUKa. CKaJsipHOE MPOU3BEAECHNE BEKTOPOB 1
66 JUInHa OKPY>KHOCTH U IIJIOLIAAb KpyTa 1
67 O6o061maroniee MOBTOPEHUE 1
68 O6o0maroree MOBTOPEHHE 1
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Ha 2023— 2024yuyeOHbIi 10

Kaace: 9A, 95, 9B, 9T

Yunrens: H.W. Xornukosa

O01mee KOJIMYECTBO YaCOB: 68 4acoB.
HeneabHnasi Harpy3ska: 2 gaca.

[InmanupoBanue cocTaBlieHO Ha oOcHOBe lIpumepHoit

IIpuioxkenne k padoyeii nporpaMmme 1o reoMeTpumn

IIporpaMMabI

OCHOBHOIO o00mero oOpa3oBaHus 0o MaremMaruke ©  [IporpaMMmsl

1A

00111e00pa30BaTENbHBIX VUPEKICHUN 110 TeoMeTpud 7 - 9 kiacchl (K yaeOHOMY KOMIUIEKTY 110 reomerpuu it 7-9 knaccos aBTopsl JI.C. AtanacsH, B.®. Byry308,

C.B. Kagomues u ap..cocrasurensbypmuctpoBa T.A.-M.: I[Ipocsemenue, 2008).

Yueonuk:'eomerpus: vued, most 7—9 xit. / [JI.C. Aranacsad, B.®. byry3os, C.B. Kagomues u ap.]. — M.: [Ipocsemenue, 2015.

Ne K
n/n Tema ypoka 0 | Tum ypoka XapakTepucTHKA BUIOB AeSITEJIbHOCTH Aara
a
B
0
a — (axkTnuec
a KH
c
0
B
1 1. [TonsiTue BekTOpA. 2 | Ypok uzydeHust HoBoro | @opMUpOBaHUE y yHaIIUXCd YMEHUN TOCTPOEHUS U
2 BEKTOP Marepuaia peaM3aiyy HOBbIX 3HAHUH (TIOHSATHUH, CIOCOOOB IEHCTBUI U
bl (12 T.J1.); IPOEKTUPOBAHUS CIIOCOOOB BHITIOJHEHUS JIOMAIIIHETO
YACOB) 3a7jaHUsl
3 PaBeHcTBO 1 | Ypok uccnenoBanusi u | @opMupoBaHue y ydaluxcs HaBbIKOB K pediekcun
BEKTOPOB. pedexcun KOPPEKIIMOHHO-KOHTPOJIBHOTO THMA ((DUKCHUPOBAHHE
OTkI1aibIBaHNe COOCTBEHHBIX 3aTPYJAHCHUH B yUeOHOU NESITEIBHOCTH),
BEKTOpa OT JaHHOMU BBINOJI-HEHNE ynpakHeHUH 3 YMK
TOUKH.
4 CymMmma 1Byx 1 | Ypok obmeme- dopMHUpPOBaHUE Y YUAITUXCS NEITEIbHOCTHBIX CIIOCOOHOCTEMN
BEKTOPOB. 3aKOHBI TOAMYECKOMN U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CHCTEMaTU3alUN
CJIOKEHHS BEKTOPOB. HAIPaBJIEHHOCTH M3Y-4aeMOr0 NMPEAMETHOTO COJEPKAHUS
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IIpaBuio
apajuIeJIOrpaMMa.

5 CyMMa HECKOJIBKUX YPOoK-NIpaKkTUKYM dopMHUpOBaHUE Y YUAITUXCS NEITEIHOCTHBIX CIIOCOOHOCTEN
BEKTOPOB. K CTPYKTYPUPOBAHHMIO CUCTEMATU3ALIUN U3Y4aeMOT0
MIPEAMETHOTO COJEPKAHNS; KOMMEHTUPOBAHUE
BBICTABJICHHBIX OLICHOK
6 Beruntanue VYpok uccienoBanus 1 | GopMupoBaHUe Y yJalIUXcsl HABBIKOB K peieKcuu
BEKTOPOB. peduiekcun KOPPEKIIMOHHO-KOHTPOJIBHOTO TUNA ((PUKCUPOBaHHE
COOCTBEHHBIX 3aTPYAHCHHUI B yUeOHOU NEeATETHOCTH ), IIOCT-
pOEHHE AIrOPUTMA TEUCTBUN
7 [IpousBenenue VYpok obuieme- dopMHUpOBaHUE Y YUAITUXCS IEITEIHOCTHBIX CIIOCOOHOCTEMN
BEKTOPA HAa YUCJIO. TOAMYECKOMN U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CUCTEMAaTH3AINH
HaIlpaBJIECHHOCTH U3Y- 4Ya€MOr0 NMPEJMETHOTO COJIepKaHUs
8 IIpumeHenue VYpox ob1e DopMHUPOBAHUE Y YUALTUXCS AEATEIBHOCTHBIX CIIOCOOHOCTEN
9 BEKTOPOB K METOANYECKOU U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CHCTEMaTU3aluu
pELICHUIO 3a/1a4. HaIPaBJIEHHOCTH U3Y- YaEMOT0 MTPEAMETHOTO COAECPHKAHMS
10 Cpennsisa nuHus YPOoK-IpaKTUKYM dopMHUpOBaHUE Y YUAITUXCS NEITEIHOCTHBIX CIIOCOOHOCTEMN
Tpaneuuu U CIIOCOOHOCTEN K CTPYKTYPUPOBAHUIO M CUCTEMAaTH3AIMH
U3Y- 4Ya€MOr0 NMPEJMETHOTO COJIepKaHUs
11 Konumponvnasn YPOK KOHTpOI, ®opMUpOBaHUE y yYaIIUXCd YMEHUN K OCYLIECTBIIEHUIO
paooma Nel OLICHKH 3HAaHWI KOHTPOJIbHON (DYHKIIMH; KOHTPOJIb U CAMOKOHTPOJIb
""Bexmoput"’ y4aLUXCs. M3YYEHHBIX [TOHSITHUI: HAaIlUCAHUE K. P.
12 Paboma nao AHanm3 U KoppeKuus padoTsl
owuoKamu
13 2. METO/JL | Pa3znoxenue Ypok uzydenus HoBoro | PopMHUpPOBAaHUE y YUALIUXCSl YMEHUM IIOCTPOCHUS U
KOOP/IU | BexTOpa 110 AByM Marepuaia peanu3alui HOBBIX 3HAHHUI
HAT HEKOJUIMHEAPHBIM
11 BEKTOpaM
YACOB)
14 Koopannatsl VYpok obuemeTou- dopMHUpOBaHUE Y YUAITUXCS NEITEIbHOCTHBIX CIIOCOOHOCTEMN
BEKTOpPA YECKOU U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CUCTEMATH3AINH
HaIlpaBJIECHHOCTH U3Y- 4Ya€MOr0 NMPEJMETHOTO COJIepKaHUs
15 CBs3b Mexy Ypok uzydenus HoBoro | PopMHUpPOBAaHUE y YUALIUXCSl YMEHUM IIOCTPOCHUS U

KOOpJAMHATaMU
BEKTOpA U
KOOPJAMHATAMHU €ro0

Marepuaa

peanu3alui HOBBIX 3HAHHUI
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HaydaJila 1 KOHIIA.

16 IIpocreitmue 3anaun YPOK-IIpaKTUKYM DopMHUPOBAHUE Y YUALTUXCS AEATEIBHOCTHBIX CIIOCOOHOCTEN
B KOOpJMHATAX. U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CHCTEMaTU3alUuu
M3Y- 4Ya€MOr0 MPEMETHOTO COJIepKaHUs
17 VYpaBHeHHE TUHUN VYpok uzydyenust HoBoro | PopMHpPOBAHKE y YHAITUXCSI YMEHHUM IOCTPOCHUS U
Ha MJIOCKOCTH Marepuaia peann3alyy HOBbIX 3HAHUU
18 VYpaBHeHue Ypok uzydenust HoBoro | PopMHpPOBAHKE Yy YUAITUXCSI YMEHHUM IOCTPOCHUS U
OKPY>KHOCTH Marepuaia peanu3aly HOBbIX 3HAHUU
19 VYpaBHeHHe npsMon YPOoK-IpaKTUKYM dopMHUpOBaHUE Y YUAITUXCS IEITEIbHOCTHBIX CIIOCOOHOCTEMN
U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CHCTEMAaTU3alUU
U3Y- YaeMOT0 MPEIMETHOTO COZEPHKAHUS
20 Pemenne 3amad ¢ YPOK-IIpaKTUKYM DopMHUPOBAHUE Y YUALTUXCS AEATEIbHOCTHBIX CIIOCOOHOCTEN
HCITOJIb30BAHUEM U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CHCTEMaTU3alluu
METO/1a KOOPAMHAT U3y- 4Ya€MOr0 MPEIMETHOTO COJIepKaHUs
21 Pemenne 3amau ¢ YPOK-IIpaKTUKYM
HCII0JIb30BAaHUEM
METO0/1a KOOpAUHAT
22 Konmponvnasn YPoK KOHTpOJIS, PopMHUpPOBaHKE Yy YHAITUXCSI YMEHHUM K OCYIIECTBIECHUIO
paboma Ne2 OLICHKU 3HAHWUI KOHTPOJIbHON ()YHKITMH; KOHTPOJIb U CAMOKOHTPOJIb
"Memoo y4aruxcs. W3YYEHHBIX [TOHATUI: HAIIUCAHUE K. P.
Koopounam''
23 Paboma nao AHanu3 U KOpPEeKIus paboThl
owubKamu
24 3. Cunyc, KOCHHYC, Ypok uzydenust Hoporo | PopMHpPOBAHKE y YUAITUXCSI YMEHHUM IOCTPOCHUS U
COOTHO | ranresc. Marepuaia peaM3aiyy HOBbIX 3HaHUH (TIOHSATHUH, CIOCOOOB IEHCTBUI 1
HIEHUSA T.J1.); COCTaBJICHHE OOPHOTO KOHCIIEKTa
MEXIY
CTOPOH
AMU N
YIJIAMHA
TPEYT'OJI
bHUKA.
CKAJISAP
HOE
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ITPOU3BE

JEHUE
BEKTOPO
B (12
YACOB)
25 OcHoBHOE VYpok uccnenoBanus u | DopMupoBaHHe y yJalIUXCsi HABBIKOB K pedruexcun
TPUTOHOMETPHUIECKO pednexkcun KOPPEKITMOHHO-KOHTPOIBHOTO THMA ((PUKCHpoBaHUE
€ TOXKIECTBO. COOCTBEHHBIX 3aTPyIHEHHN B y4eOHON AESITEIBHOCTH), TOCT-
DopmyIibl pOE€HHE AIrOpUTMa JECUCTBUIA, BHINIOJHEHUE YIIPAKHEHUN U3
MIPUBEACHUS. YMK
26 DopMynbl 11 VYpok obiemeTo- DopMUPOBAHKE Y YUAIIUXCS HABBIKOB
BBIYHCIICHU S Z[H‘-IGCKOﬁ CaMOJUArHOCTUPOBAHHUA U B3AUMOKOHTPOJIA;
KOOpAMHAT TOYKH. HaIpPaBJIEHHOCTH MPOEKTUPOBAHUS CIIOCOOOB BBHIMTOJIHEHHUS JJOMAITHETO
3alaHUSA, KOMMCHTHUPOBAHUEC BLICTABJICHHBIX OLICHOK
27 Teopema o muiomaau Ypok uzydenust Hoporo | PopMHpPOBAHKE y YUAITUXCSI YMEHHUM IOCTPOCHUS U
TPEYTOJILHUKA. Marepuaia peanr3aluyi HOBBIX 3HAHHI
28 Teopema cuHYCOB. VYpok uzydenust Hoporo | PopMHpPOBAaHKE y YUAITUXCSI YMEHHUM IOCTPOCHUS U
Marepuaia peanu3anyy HOBBIX 3HAHUU
29 Teopema KOCHHYCOB. Ypok uzydenust Hoporo | PopMHpPOBAaHKE y YHAITUXCSI YMEHHUM IOCTPOCHUS U
Marepualia peanu3anyy HOBBIX 3HAHUU
30 Pemenue YPOoK-IpaKTUKYM dopMHUpPOBaHUE Y YUAITUXCS NEITEIHOCTHBIX CIIOCOOHOCTEMN
TPEYTrOJIbHUKOB. K CTPYKTYPHUPOBAHMIO CUCTEMATU3ALUN U3Y4aeMOT0
IPEIMETHOTO COAEPIKAHUS
31 VYron mexnay Ypok uzydenus HoBoro | PopMHUpPOBAaHUE y YUALIUXCSI YMEHHUM IIOCTPOCHUS U
BEKTOPaMHU. Marepuana peanu3anuy HOBBIX 3HaHUN (MTOHATHH, CIOCOOOB ACHCTBUHN 1
CkansipHoe T.J.); COCTaBJIEHUE OTIOPHOTO KOHCIIEKTa
MIPOU3BEICHNE
BEKTOPOB.
32 CkansipHoe VYpok uccienoBanus 1 | GopMupoBaHUE Y yHaIIUXCsl HABBIKOB pe(IeKCUBHOM
[IPOU3BEAECHUE B pedexkcun JEATEIBHOCTHA
KOOpAMHATAaX.
CaoiicTBa
CKaJISIPHOTO
[IPOU3BEACHUSA
BEKTOPOB
33 Pemenne 3amau YPOK-IPaKTUKYM DopmMupoBaHue y ydaluxcs HaBbIKOB CAMOAMArHOCTUPOBAHMS
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M1 B3AMUMOKOHTPOJIA; MIPOCKTUPOBAHUA CII0COOOB BBITTOJIHEHHS
AOMalIHETO 3alaHn A, KOMMCHTHPOBAHUE BEICTABJICHHBIX
OLICHOK

34 Konmponvnasn YPOK KOHTpOI, ®opMUpOBaHUE y yYalIUXCsd YMEHUN K OCYLIECTBIICHUIO
paooma Ne3 OLICHKH 3HAaHWI KOHTPOJIbHON (DYHKIIMH; KOHTPOJIb U CAMOKOHTPOJIb
«Coomnowenusn y4dalmxcsl. U3y4EHHBIX IOHATHUII: HaNICaHuUE K. P.
Medncoy cmopoHamu
u yznamu
mpey2onbHuUKa.
Ckanapnoe
npou3seeoenue
6€KmMopoe)
35 Paboma nao AHanm3 1 KoppeKuus padoTsl
owuobKamu
36 4. JJIMHA | IIpaBunbHbIN Ypok uzydenust Hoporo | PopMHUpPOBAHKE y YUAITUXCSI YMEHHUM IOCTPOCHUS U
OKPY’KH | MHOrOyroyJbHUK. Marepuaia peanu3anyy HOBBIX 3HAaHUU
octTuuu OKpyXHOCTb,
IJIOIIA]] | onucaHHas OKOJIO
b KPYI'A | npaBuiIbHOIO
12 MHOI'OYTOJIbHUKA.
YACOB)
37 OKpyXHOCTb, VYpok-npakTuKyMm dopmupoBaHUe y ydaluxcs qesTeIbHOCTHBIX CIIOCOOHOCTEH
BIIMCaHHAas B U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CHCTEMaTU3aluu
MPABUIIbHBII U3Yy- 4a€MOT0 MIPEMETHOTO COJIEPIKAHUS
MHOTOYTOJIbHUK
38 DopMysl IS VYpok uccnenoBanus u | DopMupoBaHHe y yJalIUXCsi HABBIKOB K pedruexcun
BBIYHCIICHHS pednexkcun KOPPEKITMOHHO-KOHTPOIBHOTO THMA ((PUKCHpOBaHUE
TUTOIIAH COOCTBEHHBIX 3aTPyIHEHUN B y4eOHOU AEATENbHOCTH), TTOC-
MPaBUJIBHOTO TPOEHHUE AJITOPUTMA JEHCTBUI
MHOTOYTOJIbHUKA,
€ro CTOPOHBI U
pazxnyca BIUMCaHHOU
OKPYKHOCTH
39 [TocTpoenue VYpok DopMHUPOBaHUE Y YUALTUXCS HABBIKOB CAMOIMAarHOCTUPOBAHUS
MPaBUIbHBIX o0IIeMeTOANYECKOM M B3aUMOKOHTPOJIS; TPOEKTHUPOBAHUS CIIOCOOOB BBIMOTHEHHUS
MHOTOYTOJIbHUKOB. HaNpaBICHHOCTH ITOMAIITHETO 3a/1aHNs, KOMMEHTHPOBAaHHE BBICTABJICHHBIX
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OLICHOK

40 JlnvHa OKpyKHOCTH. YPOK-IIpaKTUKYM DopMHUPOBAHUE Y YUALTUXCS AEATEIBHOCTHBIX CIIOCOOHOCTEN
K CTPYKTYPUPOBAHHIO CHCTEMAaTU3allUU U3Y-4aeMOT0
IPEIMETHOTO COAEPIKAHHUS

41 [Tnomane xpyra. YPOoK-IpaKkTUKyM DopMUPOBAHKE Y YUAIIUXCS HABBIKOB
[Inomans kpyrosoro CaMOJMarHOCTUPOBAHUS U B3aUMOKOHTPOJIS
CEKTOopa.

42 Pewenue 3anau no YPOK-IIpaKTUKYM DopMHUPOBaHHUE Y YUa-IIHUXCIAEATEILHOCTHBIX CIIOCOOHOCTEH
Tteme «J/lnuna K CTPYKTYPHUPOBAHHMIO CHCTEMAaTU3aLUN U3Y4aeMOT0
OKPYXHOCTH. IIPEIMETHOTO COAEP KAHUS
ITmomane kpyra»

43 Pewenue 3anau no VYpok uccnenoBanus u | DopMupoBaHue y ydalIuxcsi HABBIKOB pe(IeKCUBHON
Teme «OKpY>KHOCTb, pedexkcuu JEeSITEIIbHOCTH
BIIMCaHHAas B
MIPaBUJIbHBIN
MHOTOYTOJIbHUK»

44 Pemenue 3amau no YPOoK-IpaKTUKYM dopMHUpOBaHUE Y YUAITUXCS IEITEIbHOCTHBIX CIIOCOOHOCTEMN
TeMe «OKpY>KHOCTb, K CTPYKTYPUPOBAHMIO CUCTEMATU3ALIUN U3Y4aeMOT0
OIHMCaHHAas OKOJIO MPEIMETHOTO COECPIKAHUS
IIPABUJILHOTO
MHOTOYTOJIbHUKa»

45 Pewenue 3anau no VYpok uccnenoBanus u | DopMupoBaHHe y yJalIUXCsi HABBIKOB K pedruexcun
Teme «DopMyITbl pednexcun KOPPEKITMOHHO-KOHTPOIBHOTO THMA ((PUKCUpOBaHUE
JUISL BBIYMCIIEHUS COOCTBEHHBIX 3aTPyIHEHUN B y4eOHOU AEATEIBHOCTN),
IUIOIIAagU MOCTPOEHUE ANITOPUTMA JEHCTBUI
IIPABUJILHOTO
MHOTOYTOJIbHUKA,
€ro CTOPOHBI U
paauyca
BIIMCAHHOW

46 Konmponvnasn YPoK KOHTpOJIS, DopMHUPOBAHKE Y YUAITUXCA YMEHHUH K OCYIIECTBICHUIO
padoma Ned OLICHKM 3HaHWUU KOHTPOJILHON (PYHKIIMHU; KOHTPOJIb U CAMOKOHTPOJIb
"Hnuna yJaruxcs. M3yYCHHBIX MMOHSTHI: HAllMCaHUE K. .

OKpYIICHOCIU U
naowiads kpyza'
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47 Paboma nao AHaIM3 ¥ KOPPEKIUS pabOThI
owuoKamu
48 5. OTtoOpakeHue Ypok uzydenust Hoporo | PopMHpPOBAHKE y YUAITUXCSI YMEHHUM IOCTPOCHUS U
JABUKEH | mutockocTH Ha ce0sl. Marepuaia peanr3auuyi HOBBIX 3HAHHI
us 6 [TonsiTHe NBUKEHUS.
YACOB)
49 Cummerpust YPOoK-IpakTUKyM DopMUPOBAHKE Y YUAIIUXCS HABBIKOB
CaMOJIMarHOCTUPOBAHUS U B3aUMOKOHTPOJIS
50 [TapannenbHbIil VYpok obuieme- DopMUPOBAHKE Y YUAIIUXCS HABBIKOB CAMOJIMArHOCTUPOBAHUS
MepeHoc TOANYECKOM M B3aUMOKOHTPOJIST; TPOCKTHPOBAHUS CIIOCOOOB BBITOTHEHHUS
HaIpPaBJIEHHOCTH ITOMaIIHero 3aaHusl, KOMMEHTHPOBAHUE BHICTABICHHBIX
OLICHOK
51 [ToBopoT VYpok uccienoBanus 1 | GopMupoBaHUE Y yUAIIUXCS HABBIKOB pe(IeKCUBHOM
peduiekcun JESITEIIBHOCTH
52 Pemenne 3amau YPOoK-IpaKTUKYM DopMUPOBAHKE Y yUa-IIUXCAIEATEIBHOCT-HBIX
CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO CUCTEMATH3AINH U3Y-
4aeMOro NpeIMETHOTO COAEPKAHUS
53 Konumponvnasn YPOK KOHTpOI, DopMHUPOBAHUE Y YUAITUXCS YMEHUM K OCYIIECTBICHUIO
paooma Ne5 OLICHKH 3HaHWI KOHTPOJIbHON (DYHKIIMH; KOHTPOJb U CAMOKOHTPOJIb
"leusrncenun" y4aIIuXCs. M3YYEHHBIX MMOHSATUMN: HAIMCAHUE K. P.
54 Havanabusbl | [Ipegmer Ypok DopMHUpPOBaHUE y YyUYaAIUXCS] HABBIKOB
€ CBCICHUS | CTCPEOMCTPUU. 00II1EeMeTOIMIECKOM CaMOJAMAarHOCTUPOBAHUS U B3aUMOKOHTPOJIS;
u3 MHororpanHuKn HaIpaBJIeHHOCTH TIPOEKTHPOBAHHS CIIOCOOOB BHIMOTHEHHS IOMAIITHETO
crepeomet 3aJJaHusl, KOMMEHTUPOBAHHE BHICTABJIEHHBIX OILICHOK
puu (4 4.)
5§ [Ipusma. Ypox DopMUPOBAHKE Y YUAIIUXCS HABBIKOB
[Tapayutenemnurmne 00IIIeMETOANICCKOU CaMOJMarHOCTUPOBAHMS U B3aUMOKOHTPOJIA,
CeoticTaa HAIIPaBJIEHHOCTH IPOEKTUPOBAHUS CIIOCOOOB BBIMOIHEHHS JOMAIIHETO
flapajiesermiea 3a/1aHKs, KOMMEHTHPOBAHUE BHICTABICHHBIX OLICHOK
56 Tena BpaleHus. Ypox DopMUPOBAHKE Y YUAIIUXCS HABBIKOB
LunuHap. KoHyc o0IIeMeTOAMYECKOM CaMOJIMarHOCTUPOBAHUS U B3AUMOKOHTPOJIS;
HaIpaBJIEHHOCTH MPOEKTUPOBAHUS CITIOCOOOB BBIMTOJIHEHUS JJOMAIITHETO

3aIaHUSA, KOMMCHTHUPOBAHUEC BICTABJICHHBIX OLICHOK
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57 Cdepa. Llap Ypok @opMHUpPOBaHKE y yUAIUXCS] HABBIKOB
00IIeMEeTOAMYECKON CaMOJMarHOCTUPOBAHUS U B3aUMOKOHTPOJIS;
HaIPaBJIEHHOCTH POEKTHUPOBAHHUS CIIOCOOOB BBIMOJHEHUS JIOMAIITHETO
3a/laHusl, KOMMEHTHPOBAHHUE BBICTABIEHHBIX OLIEHOK
58 IloBTOopenu | [TapannensHbie YPOoK-IpaKkTUKyM dopMHUpOBaHUE Y YUAITUXCS NEITEIbHOCTHBIX CIIOCOOHOCTEN
e(114.) IIpsIMBIE U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CUCTEMAaTH3AINH
M3Yy-4aeMOro NpeIMETHOTIO COAECPIKAHUS
59 YeTplpexyroJbHUKM YPOK-IIpaKTUKYM DopMHUPOBAHUE Y YUALTUXCS AEATEIbHOCTHBIX CIIOCOOHOCTEN
u U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CHCTEMaTU3alluu
M3Y-4aeMOr0 NMPEAMETHOTO COAEPKAHUS
60 [nomanu YPpoK-nIpakTUKyM DopMHUPOBAHKE Y YUAITUXCA YMEHHUI K OCYIIECTBICHUIO
KOHTPOJILHON (PYHKIIMHU; KOHTPOJIb U CAMOKOHTPOJIb
W3yYCHHBIX MOHITUH
61 Cekyuue u VY POK-IIpakTUKYyM DopMHUPOBAHUE Y YUALTUXCS AEATEIbHOCTHBIX CIIOCOOHOCTEN
KacaTeJbHbIE U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CHCTEMaTU3aluu
M3Y-4aeMOro NMPEAMETHOTO COAEPKAHUS
62 OKpYyX HOCTBb. YPOoK-IpaKkTUKYM dopMHUpOBaHUE Y YUAITUXCS IEITEIHOCTHBIX CIIOCOOHOCTEN
Brucanusiit yroa U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CUCTEMAaTH3AINH
M3Yy-4a€MOro NpeIMETHOTIO COAECPIKAHNUS
63 Bnucanneie u YPOoK-IpaKkTUKyM dopMHUpPOBaHUE Y YUAITUXCS IEITEIbHOCTHBIX CIIOCOOHOCTEN
ONMCAHHBIE U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CUCTEMAaTH3AINH
YETBIPEXYTOJIbBHUKH M3Yy-4a€MOro NpeIMETHOTIO COAECPIKAHNUS
64 Bekropsl YPpOK-IpaKTUKYM dopMHUpOBaHUE Y YUAITUXCS NEITEIbHOCTHBIX CIIOCOOHOCTEMN
U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CHCTEMaTU3aluu
M3Yy-4aeMOro NPeIMETHOIO COAECPKAHUS
65 CooTHotieHust Ypok-npakTUKyMm dopMHUpOBaHUE Y YUAITUXCS NEITEIbHOCTHBIX CIIOCOOHOCTEMN
MEXKAy CTOPOHAMU 1 Y CITIOCOOHOCTEHN K CTPYKTYPUPOBAHUIO W CHCTEMAaTHU3AIuU
yriamu M3y-4a€MOTO MPEIMETHOTO COMEPIKAHUS
TPEYTOJIbHUKA.
CkansipHoe
IIPOU3BEICHUE
BEKTOPOB
66 JlinHa OKPYKHOCTH. Y POK-IIpaKTHKYM DopMHUPOBAHUE Y YUALTUXCS AEATEIBHOCTHBIX CIIOCOOHOCTEN
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[Tnomane kpyra U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CHCTEMaTU3alluu
U3y-4aeMOT0 MPEIMETHOTO COICPIKAHMS
67 O6o6maromee VYpok-npakTUKyMm dopMHUpPOBaHUE Y YUAITUXCS NEITEIbHOCTHBIX CIIOCOOHOCTEMN
IIOBTOPEHHE U CIIOCOOHOCTEH K CTPYKTYPUPOBAHUIO M CUCTEMAaTH3AINH
U3y-4aeMOT0 MPEIMETHOTO COIEPKAHUS
68 O6o6maromee Ypok dopmMupoBaHue y ydaluxcs JesiTeIbHOCTHBIX CIIOCOOHOCTEN
MOBTOPECHHE o0IIeMeTOAMYECKOM K CTPYKTYPUPOBAHHUIO CHCTEMAaTU3AIUN U3Y9aeMOTO
HAIPaBJIEHHOCTH PEIMETHOTO COAECPIKAHUS
Kosim4ecTBO KOHTPOJIBHBIX PadoT
YeTBepTh
I II I v l'on
Bun pabotsl
KontponbHas
P 1 I 2 I 5
paborta
Jlara Ne
YerBepTh KOHTPOJIbHOM Tema KOHTPOJILHOH PadOTHI
padoThI
I 1 BekTopsl
II 2 Meton KoopauHaT
3 COOTHOIIEHHS MEXly CTOPOHAMU U yIJIaMH TpeyrojbHuka. CkaspHoe
I IPOU3BENICHNE BEKTOPOB
4 JlmiHa OKPYKHOCTH | ILTOMIAbh KPyTa
v 5 JBroxeHus
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