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ILnanupyeMsble pe3yibTaThl OCBOCHHS NPeaAMeTa.
JInuHocTHBIE:
UCTIOJIb30BaHUE TPUOOPETEHHBIX 3HAHUN M YMEHHH B MPAKTUYECKOW NEATENTBHOCTH M TOBCEJIHEBHOW >KU3HU JJISI MOJCIMPOBAHUS MPAKTHUYECKUX
CUTyallMi ¥ MCCIIEN0BAaHUs IOCTPOCHHBIX MOJIEJIEH € NCII0JIB30BAHUEM allapaTa reOMETPUH;
(dopMHpOBaHUE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOMIMXCS K CAMOPAa3BUTHIO M CAMOOOPa30BaHHUIO HA OCHOBE
MOTHBAIMK K OOYyYEHMIO U IO3HAHMIO, BbIOOpY AajbHeWIero oOpa3oBaHUs Ha 0a3e OPUEHTUPOBKHM B MHpe Ipodeccuil U npodeccuoHanbHbIX
IPEANOYTEHUH, 0CO3HAHHOMY TIOCTPOCHUIO WHANBUYAIBHON 00pa30BaTENbHON TPAEKTOPUH C YUETOM YCTOHYMBBIX TO3HABATEIILHBIX HHTEPECOB;
(opMHpOBaHUE 1IETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOILECTBEHHOM MPaKTUKY;
(dopMUpOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYJHUYECTBE CO CBEPCTHUKAMU, CTAPIIMMU U MJIAJIINMU B 00pa30BaTEIIbHOM,
0O0I1IeCTBEHHO MOJIE3HOM, yueOHO-HUCCIIEe0BAaTENIbCKOM, TBOPUECKOH U APYrUX BUAAX NESATEIbHOCTH;
YMEHHUE SICHO, TOYHO, TPAMOTHO H3J1ararb CBOM MBICIIA B YCTHOM M IIMCBMEHHOW pE€YM, ITOHUMATb CMBICI IIOCTABICHHOW 3aJa4d, BBICTPAUBATh
apryMeHTaluIo, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEDBI;
KPUTUYHOCTH MBIIUICHUS, YMEHHE PAaCIIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHHS, OTIIMYATh THIIOTE3Y OT (aKTa;
KpPEaTUBHOCTb MBIIJICHHS, UHUIUATUBY, HAXOJAUYMUBOCTb, aKTUBHOCTH IPU PELIEHUN I'€OMETPUUECKUX 3a]a4;
YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3YyIbTaT yU€OHOM MaTeMaTHUECKOMN AeATEeIbHOCTH;
CHOCOOHOCTh K 3MOIIMOHAILHOMY BOCIIPUATHIO MaTEMAaTHYECKUX 0OBEKTOB, 33/1a4, pEIIEHU, pacCyKACHUH.

MeranpeamerHblie:

B 9 kxnacce Ha ypokax reoMeTpuu, Kak M Ha BCeX IpeaMerax, OyIeT MpojaoJbKeHa paboTa MO Pa3BUTHUIO OCHOB YMTATEIbCKOM KOMIIETEHIUH.
OOyuaromiyecss OBIaJCIOT YTEHUEM KaK CPEACTBOM OCYLIECTBIEHHs CBOMX AAJbHEHMIIMX IJIAHOB: MPOOKEHUS 00pa30BaHUS M caMOOOpa3oBaHMs,
OCO3HAHHOTO IJIAHUPOBAHUS CBOETO aKTYaJIbHOI'O U MEPCIEKTUBHOIO Kpyra YTeHHUS.

[Tpu n3yyeHnu reoMeTpun o0y4aroIyecs: yCOBEPIIEHCTBYIOT IPUOOPETEHHbIE HABBIKK paboThl ¢ HH(popManuel u nononHAT ux. OHKU cMOryT paboTaTh
C TEKCTaMH, ITPeo0pa30BbIBaTh U MHTEPIPETUPOBATH COJIEPKALIYIOCS B HUX MH(POPMAIUIO, B TOM YHCJIE:

CHCTEMaTU3UpPOBaTh, CONMOCTABIATh, AHATU3UPOBATh, 0000IIATh U MHTEPHPETUPOBATh MH(OPMAINIO, COACPIKALIYIOCS B TOTOBBIX MH(POPMALMOHHBIX
00BEeKTaX;

BBIJICJIATH IVIABHYIO M U30BITOYHYIO MH(OPMAIIHIO, BHIIIOIHATH CMBICIIOBOE CBEPTHIBAHUE BBIJICIIEHHBIX (PAKTOB, MBICIIEH; MPECTABIATh HHPOPMALIUIO
B CKaToM ciioBecHOU (popme (B BUJE MIaHa WM TE€3HMCOB) U B HAIJIAIHO-CUMBOJIMUYECKOH opMe (B BuAe Tabuull, rpaduyecKux CXeM U Juarpamm, Kapt
HNOHSTUA — KOHUENTYAJIbHBIX UAarpaMM, OITIOPHBIX KOHCIIEKTOB);

3aMOJIHATh U JJOTIOJHSTH TaOJIUIbI, CXEMBbI, IHarPaMMbl, TEKCTHI.

B xozme wu3ydeHus reoMeTpuu OOy4YarolIHecs YCOBEPIICHCTBYIOT OIBIT MPOEKTHOM JesITeIbHOCTH, Kak oco0oi ¢opMbl yueOHOH paloThl,
CIOCOOCTBYIOLIEH BOCIHUTAHUIO CaMOCTOSITEIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHHWIO MOTHUBAUMU U 3((PEKTUBHOCTH yueOHOU
NeSITeIbHOCTH; B XOJ€ peau3allii HCXOJHOIO 3aMbIciia Ha MPAKTUYECKOM YPOBHE OBIIAJICIOT YMEHHMEM BbIOMpPATh aJieKBaTHBIC CTOSIIEH 3agaue
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CpEeICTBa, MPUHUMATh PEIICHUsS, B TOM YHCJIE ¥ B CUTyallUsx HeompeaeneHHOCTH. OHM MOaydaT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTke
HECKOJILKMX BapUAHTOB PEIICHUM, K TOUCKY HECTaHIAPTHBIX PEIICHUM, TOUCKY M OCYIICCTBICHUIO Han00JIee MPUEMIIEMOTO PEIICHHUS.
PerynsiTuBHbIe:

OTPENIETATH 1EJb ACSITSIBHOCTH HA YPOKE C TTIOMOIIBIO YUUTENS M CAMOCTOSATEIBHO;

YUUTBHCS COBMECTHO C YUHTENIEM O0OHApYKHUBATh U (DOPMYIIHPOBATH YICOHYIO TIPOOIIEMY;

YYHUTHCS TUTAHUPOBATH YYCOHYIO NIEATEILHOCTh HA YPOKE;

BBICKA3bIBaTh CBOKO BEPCHIO, MIBITATLCS MpeIaraTh crnocod e€ mpoBepku (Ha OCHOBE MPOAYKTUBHBIX 3a/IaHU B yU4COHHKE);

paboTas 1Mo mpeaIoKeHHOMY TUTaHy, UCITOIh30BaTh HEOOXOIUMBIE Cpe/IcTBA (YyUeOHUK, KOMITBIOTEP U HHCTPYMEHTHI);

OMPEIETATh YCIEIIHOCTD BBHITTOJIHEHUS! CBOETO 33JIaHUSI B TUAJIOTE C YUUTEIIEM.

CpenctBoM (HoOpMUPOBaHHS PETYISITUBHBIX JEUCTBUH CIIy)KaT TEXHOJOTHs MPOOJIEMHOr0 [uajlora Ha JTamne H3y4YeHHs HOBOTO MaTepuana u
TEXHOJIOTHUS OLICHUBAHUsI 00pPa30BaTEIbHBIX JOCTHKCHUN (YICOHBIX YCIIEXOB).

ITo3HaBaTeJbHBIE!

OpPUEHTUPOBATLCS B CBOCH CHCTEME 3HAHWM: MOHUMATh, YTO HY)KHA JIOTOJTHHUTENIbHAS WH(GOpMalus (3HAHUS) JUIs pelieHus] y4eOHOHM 3a1auu B OJUH
IIar;

JIeJIaTh MPEIBAPUTEILHBIN 0TOOP HCTOYHUKOB WH(GOPMAIIUH JJIs PEIICHUsT Y4eOHOH 3a1a4u;

NOOBIBaTh HOBBIE 3HAHMS: HAXOAUTH HEOOXOIUMYI0 MHPOpPMAIUIO, KaK B yYeOHHKE, TaK U B MPEAJOKEHHBIX YYUTEIEM CJIOBapsX, CIPaBOUYHUKAX U
WHTEPHET- pecypcax;

NOOBIBaTh HOBbIE 3HAHMS: U3BJIEKATh HHPOPMAIINIO, TPEACTABIEHHYIO B pa3HbIX (hopmax (TEKCT, TabnuIa, cxema, WUTFOCTPAIs U JIp.);
nepepadaThIBaTh MOJIYYSHHYIO HH(OPMAIUIO: HAOII0IaTh U JIelaTh CAMOCTOSTEIbHBIE BHIBOIBI.

CpenctBoM (QopMHUpPOBaHHUs TMO3HABATENBHBIX JEHCTBUI CIYXKHUT yueOHBIH MaTepual M 3aJaHusl y4eOHUKa, OOecleyuBalolue IMEpPBYIO JMHHIO
Pa3BUTHUS — YMEHHE OOBSICHSATH MHUP.

KommyHnkaTuBHbIC:

JIOHOCHUTH CBOIO TIO3UITHIO JIO APYTUX: O(OPMIISITH CBOIO MBICIIb B YCTHOM M MUCBMEHHOM peun (Ha YpOBHE MPEIIOKEHHS I HEOOJIBIIIOTO TEKCTA);
CIyLIaTh U TOHUMATh PEUb IPYTUX;

BBIPA3UTEIBLHO YATATh U MIEPECKA3BIBATH TEKCT;

BCTYMAaTh B Oece/ly Ha YpOKe U B )KU3HU;

COBMECTHO JIOTOBAapPHUBATHLCS O TPABWIIAX OOIIECHUS U MTOBEJCHHUS B IIKOJIE M CIICIOBATH UM;

YUHUTHCS BBINOJIHATH Pa3IMYHbIE POJIM B rpymie (JUAepa, UCIIOJIHUTENSA, KPUTHKA).

CpenctBoM (GOpMHpPOBaHHUSI KOMMYHUKATHBHBIX JEHCTBUU CITYXaT TEXHOJOTHS TPOOJIEMHOro auaiora (TmoOyKIaroIuid W MOABOASIINANA JHAJIOT),
TEXHOJIOTHS MPOJAYKTUBHOTO YTEHUS M OpraHu3anus paboThl B MAJIBIX TPyMIax.



IIpeamerHbIe:

Tema Yyammuecs Hayyarcst Yyammecsi mojy4aT BO3MOKHOCTh
BekTopsl 0003Ha4YaTh U U300paxaTh BEKTOPHI, OBJIaJIETh BEKTOPHBIM METOIOM JIJIsi
n300pakaTh BEKTOP, PAaBHBIN JaHHOMY, peIIeHus 3a/1a4 Ha BBIYMCIICHUE U
CTPOUTH BEKTOP, PAaBHBIN CYMME JIBYX BEKTOPOB, UCIOJB3Ys MIpaBUjia TPEYroJbHUKA, | JI0Ka3aTEIbCTBO;
napajuiesgorpamma, GopMyIMpOBaTh 3aKOHBI CIIOKEHUS,
CTpOI/ITB CYMMy HECKOJBKUX BeKTOpOB, I/ICHOJIB3y$I HpaBI/IJIO MHOI‘OyFOJIbHI/IKa, HpI/I6peCTI/I OIIBIT BBIIIOJIHCHUA
CTPOUTH BEKTOP, PABHBIN Pa3HOCTH JIBYX BEKTOPOB, IBYMs CIIOCOOaMHU. MIPOCKTOB.
pCIHaTI) FGOMeTpI/IquKI/IC 3aa4YU UCIIOJIB30BAHUC aJIFOpI/ITMa BI)Ipa)KeHI/ISI qepes
JaHHBIE BEKTOPHI, UCIIONIb3Ys MTPABHIIA CII0KESHHUSI, BHIYUTAHUS U YMHOXKEHUS BEKTOpa
Ha YHCIIO.
peliaTh IpocTeiine reoMeTpUYeCcKue 3aauu, ONUPasiCh Ha U3YYCHHbBIE CBOWCTBA
BEKTOPOB;
HaXOJIUTh CPEAHION JIMHUIO TPAICIIUHU I10 33JaHHBIM OCHOBAaHHMSIM.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:
HCITOJIB30BaTh BEKTOPHI JIJIsl PEIICHUSI IIPOCTEHIITNX 3a/1a4 Ha OMPE/ICICHUE CKOPOCTH
OTHOCUTCIIBHOT O IBUXXCHHA.
Meton OTepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMH: KOOPIWHATHI BEKTOPA, KOOPAHHATHI OBJIa/IETh KOOPAUHATHBIM METOJIOM
KOOPAUHAT CYMMBI U PA3HOCTH BEKTOPOB, TPOU3BEICHUS BEKTOPA HA YHUCIIO; peIieHus 3a/1a4 Ha BBIYUCIICHUE U
BBIYHCIIATh KOOPAUHATHI BEKTOPA, KOOPAUHATHI CyMMBI U Pa3HOCTU BEKTOPOB, JIOKa3aTelIbCTBO;
KOOpI[I/IHaTI)I HpOI/ISBeﬂeHI/IH BGKTOpa Ha 4YHucClJIo, HpI/IO6peCTI/I OIIBIT UCITOJIB30BAHUS
BBIYHCIIATH YTOJ MEXIY BEKTOpaMHu, KOMITBIOTEPHBIX ITPOTpaMM JJis aHaln3a
BBIYUCIIATH CKaJ'ISIpHOG HpOI/ISBeILCHI/Ie BCKTOpOB; YAaCTHBIX cnyqaeB B3aMHOT O
BBIYHCIIATH PACCTOSTHUE MEXAY TOYKaMU MO U3BECTHBIM KOOPJIUHATAM, PacIoJIOKEHUSI OKPYKHOCTEN U
BBIYUCIIATH KOOp)II/IHaTI)I CepeI[I/IHBI OTp€3Ka; prIMI)IX;
COCTaBIISITh YpaBHEHUE OKPYKHOCTH, 3HAst KOOPIUHATHI IIEHTPA U TOYKU OKPYKHOCTH, | IPHOOPECTHU OTBIT BHIOIHEHUS
COCTaBJIATh YPABHEHHUE MPSIMOM MO KOOPANHATAM JIBYX €€ TOYEK; [IPOEKTOB
pemiarh NpoCcTeHINe 3aJa4l METOJJOM KOOPJUHAT




CooTHomeHus OIepHpOBATH Ha 6230BOM YPOBHE MOHATHAMU: CHHYCA, KOCUHYCa ¥ TAaHT€HCA YTJIOB, BBIYUCIIATH IUIOMIAU GUryp,
MEKIY MPUMEHSTh OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAESCTBO IIPU PEIICHUH 3aa4 Ha COCTaBJICHHBIX M3 JIBYX U 0oJjice
CTOPOHAMH H HAXO0XJICHUE OJTHOM TPUTOHOMETPHYECKON (QYHKIIMH Yepe3 IPYTyko, MPSIMOYTOJILHUKOB,
yrJjamMu M300paxaTh yroJl Mexay BEeKTOpaMHU, BEIUUCIISTH CKAIIPHOE MTPOU3BEICHNE napajuIeIorpaMMOB, TPEYTOJILHUKOB,
TPeyroJbHUKA. | BEKTOPOB, Kpyra U CeKTopa;
CxkaasipHoe HAXOJUTh YTJIbl MEXA1Y BEKTOPaMU, UCTIOJIb3Ys POPMYITy CKaJIIPHOTO MIPOU3BEACHUS | BBIYUCIATH IUIOIIATN
NnpousBeeHue B KOOpJIMHATAX, MHOTOYTOJIbHUKOB, HCIIOJIB3YS
BEKTOpPOB PUMEHSTh TEOPEMY CUHYCOB, TEOPEMY KOCHHYCOB, OTHOIIICHHSI PABHOBEJIIMKOCTH U
MPUMEHSTH (POPMYITY TUTOIIAIA TPEYTOJIbHHKA, PaBHOCOCTaBIICHHOCTH;
pemarh MPOCTEHIIINE 33Jaul Ha HAXOXKJICHUE CTOPOH U YIJIOB MPOU3BOJIBHOTO NPUMEHSTH areOpanuecKuil u
TpeyrojabHUKa TPUTOHOMETPUYECKUN MaTepual Ipu
B noBceHeBHOI1 ;KM3HU M NPU U3YYEeHHUH IPYTHX MPEIMETOB: peIlIeHnH 3a7a4 Ha BBIYUCIICHUE
HCII0JIB30BAaTh BEKTOPLI AJId PCIICHHUA 3a4a4 Ha IBUKCHUEC U HeﬁCTBHC CHJl HJ'IOHIElI[CfI MHOT'OYT'OJIbHUKOB;
pUOOPECTH OMBIT IPUMECHECHUS
anredpanvecKkoro u
TPUTOHOMETPHUYECKOTO arrapara npu
PEIICHUY T€OMETPUUYCCKUX 3a/1a4
Jnuna orepupoBaTh Ha 0a30BOM YPOBHE MOHITHIMH MPABUIBHOTO MHOTOYTOJIHHHKA, BBIBOJIUTH (DOPMYITY JIJIsl BEIYUCIICHUS

OKPY:KHOCTH H
IJIOIIA/Ab KPyra

OPUMEHSTh (HOPMYITy JIJIsl BBIYUCIIEHUS yIJla MPaBUIbLHOIO N-YTOJIbHUKA.
OPUMEHSATH (HOPMYJIbI TUIOIIAAN, CTOPOHBI PABUIILHOTO MHOTOYTOJIBHUKA, pajinyca
BIIMCAHHOW M OIIMCAaHHOM OKPYKHOCTH,

OPUMEHSATHh (OPMYJIBI IITMHBI OKPYKHOCTH, IYTHU OKPY>KHOCTH, IIJIOIIAAN Kpyra u
KpPYTOBOTO CEKTOPA.

UCIIOJIB30BaTh CBOMCTBA U3MEPEHUS JJIMH, YITIOB IIPU PELICHUH 3aa4 Ha HaX0KICHHE
JUIMHBI OTPE3Ka, PAyCHOM MEPHI yIia;

BBIYKCIIATH IUIOIIAAHA TPEYTOJIBHUKOB, IPIMOYTOJIBHUKOB, TPAIIELIUH, KPYTOB U
CEKTOPOB;

BBIYNCIIATH JJIMHY OKPY>KHOCTH U JUIMHY JyTU OKPY>KHOCTH;

BBIUMCIIATH JIJTMHBI TMHEWHBIX 3JIEMEHTOB (PUTYp U MX YIJIbI, UCIIONb3YS U3YUEHHbIE
bopmyIbI.

B noBceqHeBHOM KU3HM U NPH U3YYECHUH APYTUX NPEAMETOB:

peuaTh NPaKTUYECKUE 3a/1a4H, CBA3aHHBIEC C HAXOKIEHUEM I€OMETPUYECKUX
BEJINYMH.

yIi1a MpaBUIBHOTO N-yTOJbHUKA U
IPUMEHSTH €€ B POLIECCe PELICHUS
3ajad,

IIPOBOJIUTH JJOKA3aTeIbCTBA TEOPEM O
dhopmyre TIoaan, CTOPOHBI
MPABHJILHOTO MHOTOYTOJIbHHKA,
paauyca BOIMCAaHHOW U ONMCAHHOMN
OKPY)KHOCTH U CJIEJCTBHH U3 TEOPEM U
MIPUMEHSITh UX TPU PEIICHUH 3a/1a4,
pelaTh 3aJa4u Ha JJOKa3aTelabCTBO C
UCIOJIb30BaHNEM (OPMYIT JUTUHBI
OKPYXKHOCTH ¥ JITTUHBI AYTH
OKPY>KHOCTH, ()OpMYIT TUIOIIAICH
buryp.
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JBuaKeHust OIepHpOBaTh Ha 6230BOM YPOBHE MOHATUAMHU OTOOPAXEHUS TUIOCKOCTH Ha ce0s 1 NPUMEHSTH CBOIMCTBA JABWKEHHS MTPU
JIBUDKEHUS, pelLIeHUH 3ajad,
OIIepHpOBATH Ha 6230BOM YPOBHE MOHATUAMHU OCEBOW U IIEHTPAIBHON CUMMETPHH, NPUMEHSTH MTOHATHUS: OCEBasi U
napajIelIbHOro NepeHoca, oBopoTa, LIEHTpaJIbHasi CHMMETpHUS,
pacrio3HaBaTh BUbI IBUKCHUH, napajieNIbHbIA IEPEHOC U TIOBOPOT B
BBINOJIHATH IOCTPOEHUE IBMKEHUH C MOMOILBIO HUPKYJISA U JIMHEHKHU, OCYIIECTBIIATh | PELICHUHU 33734
npeoOpazoBanue Guryp,
pacro3HaBaTh I10 YepTeKaM, OCYIIECTBIATh IpeoOpa3oBaHus GUIyp ¢ HOMOILBIO
OCEBOM M LIEHTPaAJIbHON CHMMETPHH, TapaJIeIbHOTO MIEPEHOCA U IOBOPOTA.
HavanabHble pacrio3HaBaTh Ha YepTeXax, pUCYHKaX, MOAEISAX U B OKPYKAIOLEM MUPE IUIOCKUE U | BBIYUCIATH OOBEMBI
CBeIeHUsl U3 | IPOCTPAHCTBEHHBIE TEOMETPUIECKUE PUTYPBI; MPOCTPAHCTBEHHBIX TEOMETPUIECKUX
CcTepeoMeTpHH pacrio3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJIbHOI0 Napajjiesenunea, paBuIbHON buryp, cocTaBjIeHHBIX U3
NUPaMUJIbL, WIMHAPA U KOHYCA,; IPSIMOYTOJIBHBIX MapaJljIeNICIIUIIEIOB;
OIIpesieNATh 1O JIMHEHHBIM pa3MepaM pa3BEPTKHU (PUTypbI IMHEHHbBIE pa3Mephl caMOl | YIIIyOUTh U pa3BUTh MIPEJCTABICHUS O
¢Gurypsl 1 Ha060pOT; IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
BBIYUCIIATH 00BEM NMPSAMOYTOJIBHOIO Napajiesenunesa. ¢burypax;
NPUMEHSTH MTOHATUE PA3BEPTKH IS
BBINOJIHEHUS] TPAKTHYECKUX PACUETOB.
00 akcuomax [TonyunTs 601€€e riybokoe
reoMeTpuu IIPEJICTaBICHUE O CUCTEME aKCHOM
TUTAHUMETPUH U aKCHOMaTHYECKOM
METOZE
IToBTOpEHHE MPUMEHSTH [P PEIICHNH 33]]a4 OCHOBHBIE COOTHOIIEHUS MEX/1y CTOPOHAMU M YIJIaMU MPSIMOYTOJbHOTO U TPOU3BOJIBLHOTO
Kypca TPEyroJbHHUKA,;
MJIAHUMETPUH IPUMEHSATH (POPMYJITBI TUTOIIAAN TPEYTOIbHHKA.

pemiaTh TPEYTroOJbHUKH C IOMOIIBIO TCOPEM CHHYCOB U KOCUHYCOB,

IIPUMEHSATH NIPU3HAKU PABEHCTBA TPEYTOJIBHUKOB IIPU PEIIEHNN T€OMETPUYECKHX 3a/1a4,

MMPUMCHATH IPU3HAKU HO,Z[O6I/I$I TPECYTrOJIbHUKOB IIPHU PCHICHUU I'COMCTPUYICCKUX 3a/1a4,

OMnpeaAcCIATh BUJbI YHETHIPEXYTI'OJIbHUKOB U UX CBOﬁCTBa,
HCIIOJB30BaTh (I)OpMy.]'IBI Hnomaneﬁ (1)I/Il"yp JUIA HAXOXIACHUA HUX ILIOIanau,

BBITIOJIHATD YCPTEK IO YCIOBHUIO 3a1a4M, pCIIaTh HpOCTGfIHIHG 3aJa4u I10 TEMEC ((quBIpeXYI‘OJ'ILHI/IKI/I»
HCIIOJI30BaTh CBOMCTBO CTOPOH YCTLIPCXYTOJIbHUKA, OITUCAHHOTO OKOJIO OKPYKHOCTH, CBOMCTBO YIJIOB BITUCAHHOT' O
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YEeTHIPEXYroJIbHUKA TP PELICHUU 3a]1a4,

UCIOJIb30BaTh (POPMYJIbI TMHBI OKPY>KHOCTH M IyTH, IUIOMIAIN Kpyra U CEKTopa MpU pelIeHu! 3aad,

peniaTh reoMeTPUUECKUE 3a/1a4H, ONMUPAsCh HA CBOMCTBA KACATEIbHBIX K OKPY>KHOCTH, TPUMEHSS TOTIOJHUTEIbHbIE
MOCTPOCHHUS, aNredpandeckuii ¥ TPUrOHOMETPUUECKUN ammapar,

MIPOBOJIUTH ONEPALIMH HAJl BEKTOPAMHU, BBIYUCIISTH JJIMHY U KOOPJUHATHI BEKTOPA, YTOJI MEXY BEKTOPaMHU,
pacro3HaBaTh YpaBHEHUS OKPYKHOCTEH U MPSAMOIL, yMETh UX HCIIOJIb30BAaTh,

UCIIOJIb30BaTh IPUOOPETCHHBIC 3HAHUS M YMEHUS B IPAKTHUECKOMN JACITETBHOCTH AJIS PEIICHUS MPAKTHUECKUX 3a/1a4,
CBSI3aHHBIX C HAXO0XICHUEM T'€OMETPUUYECKUX BEJIMYNH

B pesysbTare n3y4eHus JAaHHOIO Kypca 00y4alomuecsi J0JKHbI YMeTh/3HATh:

- 3HaTh ONpPEJEIICHUs BEKTOpa U PaBHBIX BEKTOPOB; M300pakaTh U 0003HAYaTh BEKTOPHI, OTKJIAbIBaTh OT JAHHON TOYKU BEKTOP, PaBHbIN JTaHHOMY;

YMETb peIaTh 3aJa4H.

- YMeTh OOBSICHUTH, KaK ONPENEISIETCS CyMMa JBYX U 0oJiee BEKTOPOB; 3HATHh 3aKOHBI CIIOKEHHUSI BEKTOPOB, ONPENIEICHNE PA3HOCTH JIBYX BEKTOPOB;

3HaTh, KaKOW BEKTOpP Ha3bIBAETCSl NMPOTUBOINOJIOXKHBIM JaHHOMY; YMETh CTPOMTh CyMMY JBYX U 0OoJiee JaHHBIX BEKTOPOB, MOJIb3YSACh MpPaBUIIaAMU

TPEYrojbHHUKA, apajiieIorpaMMa, MHOIOYTOJIbHUKA, CTPOUTh Pa3HOCTh ABYX JIaHHBIX BEKTOPOB; YMETh peIlIaTh 3aJauH.

- 3HaTh, KaKOIl BEKTOP Ha3bIBAECTCS IPOU3BEIACHUEM BEKTOpa Ha YKMCIIO; yMETh (DOPMYyIUpPOBaTh CBOMCTBA YMHOXEHUS BEKTOpA Ha YUCIIO; 3HATh, KAKOH

OTPE30K HA3BIBACTCS CPEAHEH JIMHUEH Tpamneun; yMeTh (OPMYIUPOBATH M JOKAa3bIBaTh TEOPEMY O CPEIHEH JIMHUYU TPAICUH; YMETh PelaTh 3a1a4H.

- 3HaTh (HOPMYJTUPOBKU M JIOKA3aTENIbCTBA JEMMbI O KOJJIMHEAPHBIX BEKTOpPAaX M TEOPEMbI O PA3JIOKEHHMH BEKTOpa IO JABYM HEKOJUIMHEAPHBIM

BEKTOpaM, IIpaBuJia AEUCTBUI HaJl BEKTOPAMU C 3a/laHHBIMHM KOOpJIMHATaAMH; YMETh pellaTh 3a/1a4H.

- 3HaTh U YMETh BBIBOJUTH (hOPMYJIbI KOOPAMHAT BEKTOpA Yepe3 KOOPAUHATHI €ro KOHIIA M Hayasla, KOOPAMHAT CEpeAMHbI OTpe3Ka, JIUHbBI BEKTOpa U

pacCcTOSIHUSA MEXY IBYMsI TOUKAMHU; YMETh peIlIaTh 3aJJauH.

- 3HaTb U yMETh BBIBOJUTH YPaBHEHHUS OKPYKHOCTH U NPSAMOM; YMETb CTPOMTH OKPYXHOCTH M IIpsIMBbIE, 3aJJaHHBIC YpaBHEHHUSIMH; YMETh peLIaTh

3a/1a4H.

- 3HaTh, KaK BBOJSATCS CHUHYC, KOCMHYC M TaHreHc yriaoB oT 0° go 180° ymerp noka3blBaTh OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO; 3HATh

(bopMyIIbl ISl BBIYMCIIEHUSI KOOPAMHAT TOUKH; YMETh PEIIaTh 3aJJauH.

- 3HaTh U yMETh JOKA3bIBaTh TEOPEMY O IUIOIIAIN TPEYTOJIbHUKA, TEOPEMBI CHHYCOB U KOCUHYCOB; YMETh PEILATh 3aJa4H.

- YMeTb OOBSICHUTH, YTO TaKOE YToJI MEXKIy BEKTOpaMH; 3HATh OINpEAeSICHHE CKaISPHOTO MPOU3BENEHUS BEKTOPOB, YCIOBHUE MEPHEHAUKYISPHOCTH

HEHYJIEBBIX BEKTOPOB, BBIPAXKEHHUE CKAJSIPHOIO IPOU3BEIEHUS B KOOPJMHATAX U €r0 CBOMCTBA; YMETh pelIaTh 3a4auu.

- 3HaTh ompejeNeHUe MPAaBUILHOTO MHOTOYrOJIbHHMKA; 3HaTh M YMETh JOKa3blBaThb TEOPEMbI 00 OKPY)KHOCTH, ONMHCAHHOW OKOJIO MPaBUIBLHOTO

MHOTOYTOJIbHUKA, W OKPYXHOCTH, BIIMCAHHON B NpPaBUJIbHBI MHOTOYTOJBHMK; 3HATh (POPMYIJBI A BBIYUCIEHHS YIJa, TUIOMAAW U CTOPOHBI

MPABUJIBHOTO MHOTOYTOJIbHUKA U pajinyca BIIMCAHHON B HETO OKPY>KHOCTH; YMETh X BBIBECTH U IPUMEHSATH MIPU PEIICHUH 3a7au.

- 3HaTh (GOPMYIIBI JUIMHBI OKPY>KHOCTH U JTyTH OKPY>KHOCTH, TUIOLIAAN KPYTra U KPYTOBOI'O CEKTOPA; yMETh MPUMEHSTh UX MIPU PELICHUH 3a/1a4.

- YMeTh OOBACHUTH, UTO TaKOE OTOOpa)KEHHE IIIOCKOCTH Ha celsi; 3HATh OMNpe/esieHne ABM)KEHUS IJIOCKOCTH; YMETh JOKa3bIBaTh, UYTO OCEBas U
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[EHTpabHAsl CUMMETPUU SBISIOTCS ABIDKEHHSIMA M YTO TPH JABIKEHHM OTPE30K OTOOpakaeTcsi Ha OTPE30K, a TPEYrOJIbHUK — Ha pPaBHBIA eMy
TPEYTrOJIbHUK; YMETh PEIIATh 3aauu.

- YMeTh OOBSCHHUTBH, YTO TAKOE MapaJIeNIbHBIA MEPEHOC M MOBOPOT; JAOKA3bIBaTh, YTO MapaUICIbHBIN NEPEHOC U TMOBOPOT SIBIISIOTCS JBMXKCHUSMH
IUIOCKOCTH; YMETh pellaTh 3a1a4u.

- metp mpencraBieHus O MPOCTEUIIMX MHOTOTPAHHUKAX, TeNaX U MOBEPXHOCTSX B MPOCTPAHCTBE; 3HATH (POPMYIIBI Ul BBIYUCICHHS IUIOIMIAJCH
HOBEPXHOCTEH U 00BEMOB Te.

B pe3sysbTare H3y4eHHs Kypca reoMeTpuH 9-1o Kjacca y4yamuecsi 10JKHbI YMeTh:

- [10JIb30BAThCS FEOMETPUUECKUM SI3bIKOM JJIs1 ONIMCAHUS [IPEIMETOB OKPYKAIOLIET0 MUPA;

- pacno3HaBaTh I€OMETpPHUECKUE (PUTYpPBI, pa3IuyaTh UX B3aUMHOE PACHOJIOKECHUE;

- 1300pakaTh reOMETpUIECKre (PUTYPHI; BBIIOIHATH YEPTEXKH M0 YCIOBHIO 33/1a4; - OCYLIECTBIIATH ITpeodpa3oBanue Gpuryp;

- BBIYUCIISTh 3HAYCHHsI TEOMETPUUYECKUX BEIUYMH (IJIMH, YIJIOB, IUIOIIAJIeH), B TOM YHUCIIE: -ONpe/eNaTh 3HaYeHUe TPUTOHOMETPUYECKUX (DYHKIIMH 110
3a/laHHbIM 3HAUYEHUSM YIJIOB; HAXOJUTh 3HAUEHUS TPUTOHOMETPUUECKUX (PYHKIMI 10 3HAUEHUIO OHON M3 HUX; HAXOAUTh CTOPOHBI, YIJIbl U IUIOLIAIN
TPEYroJbHUKOB, Iy OKPY>KHOCTH, IJIOLIA/Iell OCHOBHBIX T€OMETPUUYECKUX QUryp U (UTYp, COCTABICHHBIX U3 HUX;

- pemaTh TeOMETPHUECKUE 3aaHusl, ONMPAsICh Ha U3YYEHHBIC CBOMCTBA (PUTYp M OTHOLICHUH MEXy HUMH, IPUMEHSIS TOTIOTHUTEIBHBIE TTOCTPOCHHUS,
areOpanyeckuii 1 TPUTOHOMETPUUECKUH armapar, cooOpaKeHUs: CUMMETPUU;

- IPOBOAMTH JOKa3aTENIbHbIE pPACCY)KJIEHUS INpU PELICHUH 3a/ad, HUCIOJb3ysl M3BECTHBIE TEOPEMbI, OOHApYyKMBas BO3MOXHOCTU M MX
MCIIOJIb30BaHUS;

- pemaTh IpocTeiine IIaHUMEeTPUYECKHE 3a]Ja4l B IPOCTPAHCTBE.

Conep:xanue yueOHOro Kypca
1. BBogHOE NOBTOpEHHE
[ToBTOpeHue Kypca 7-8 KJ1accoB.
3HATh M IOHMMATH:
MOHATHS: MeaHa, ONCCEKTPHUCa, BEICOTA TPEYTOJIbHUKA, MTAapalIeIOTpaMM, Tpamnelus, poM0, KBapart.
Ymern:
BBITIOJIHATH 3adaun u3 paznenoB kypca VI kmacca, ucnonb3yst teoputo: Teopema [ludaropa, cBOWCTBO CpenHE JUHUU TPEYTroiabHUKA, (HOPMYIIBI
BBIUMCJICHHUSI TUTOMIAAN TPEYTOJIbHUKA; CBOMCTBA, MPU3HAKU MapauieorpaMma, poMoa, MpsSMOyTOIbHHUKA.
YV
KoMMmyHnkaTuBHbIC:
YYUTBIBATh pa3HbIC MHEHUS M CTPEMHUTHCS K KOOPIMHAIIUH PA3TUYHBIX MTO3UITUH B COTPYAHHYECTBE; KOHTPOJIHMPOBATH JICHCTBUS MapTHEPA.
PerynsTuBHbIe:



BHocuth HE0OX0onMMBbIE KOPPEKTHUBHI B JIEHCTBHE TMOCJIE €ro 3aBEpUICHHS HAa OCHOBE y4Y€Ta XapakTepa CHIEIaHHBIX OIIMOOK; pa3sindarh CIOCO0 H
pe3ynbTaT 1eUCTBUA.

ITo3naBaTenbHbIE:

OpuentupoBarbcs Ha pa3HOOOpasue crocoboB perieHus 3aaad. CTpouTh peueBoe BHICKa3bIBAHUE B YCTHOM M MUCbMEHHOM (opme.

2. BekTopsl
ITonsitue BexkTopa. PaBeHCTBO BEKTOPOB. ClI0’)KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpPA HA YUCIIO.
Hesb: yuuTs 00y4aromuxcs BbIIOJIHATh 1€HCTBUS Ha/l BEKTOPAMM KaK HAalPaBIEHHBIMU OTPE3KaMH.
3HATH U IOHMMATH:
- IOHATHS BEKTOPA, HYJIEBOI'O BEKTOPA, JUIMHBI BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABEHCTBA BEKTOPOB;
- olepanuyu HaJ BEKTOpaMHU B IeOMeTpUuYecKod (gopme (IpaBUJIO TPEYrojbHHUKA, IPaBWIIO MapajiesorpaMma, MpaBUIo MHOTOYTOJIbHHUKA, IPABUIIO
HOCTPOCHMS Pa3HOCTH BEKTOPOB M BEKTOPA, MOJYYAIOIIErocs P YMHOXKEHUHU BEKTOpa Ha YMCIIO); 3aKOHBI CJIOKEHHSI BEKTOPOB, YMHOKEHHSI BEKTOpa
Ha YHUCIIO;
- (hopMyITy AJIs BBIYMCICHUSI CPEIHEH JTMHUU TpareLuy.
Ymersn:
- OTKJIaJIbIBaTh BEKTOP OT JAHHON TOYKU;
- [10JIb30BAThCs IPABUIIAMHU IIPU MOCTPOEHUH CYMMBbI, Pa3HOCTH BEKTOPOB; BEKTOPA, MOJIYYarOIIerocs
IIPY YMHOXXEHUH BEKTOpA HA YHUCIIO;
- IPUMEHSTH BEKTOPHI K PEIICHUIO 33/1a4;
- HaXOJUTh CPEAHIOIO JIMHUIO TPEYTOJIbHUKA;
BexTop ompenensiercst kak HanpaBiICHHBIH OTPE30K M JCHCTBHUS HAJl BEKTOpAMU BBOJAATCA TaK, KaK 3TO NPHUHITO B (QU3UKE, T. €. KaK JECHUCTBUS C
HarnpaBJIeHHbIMU OTpe3kaMu. OCHOBHOE BHUMAaHME JIOJKHO OBITh YAEJIEHO BBIPAOOTKE YMEHHUH BBINOJHATH ONEpallly HajJ BEKTOpaMH (CKIIaJbIBaTh
BEKTOPBI 110 MpaBUIaM TPEYTroJbHUKA U MapajuleJorpaMMa, CTPOUTh BEKTODP, PaBHBIN Pa3HOCTH JABYX JAHHBIX BEKTOPOB, a TaKXKE€ BEKTOpP, PaBHBIN
IIPOU3BENICHUIO JAaHHOIO BEKTOPA HA JAHHOE YNCIIO).
YYA
KommyHnkaTuBHbIC:
KonTponupoars aelictBus nmaptHEpa. JloroBapuBarbes U MPUXOIUTH K OOILIEMY PEHIEHHIO B COBMECTHOW NEATEIBHOCTH, B TOM YHUCIE B CUTYyalllu
CTOJIKHOBEHUS HHTEPECOB.
PerynsitTuBHbIe:
Paznuuath criocob u pe3ynbrat aeiictBus. OueHuBaTh MPaBUILHOCTh BHITIOIHEHUS ASHCTBHS HA YPOBHE aJIeKBaTHOM PETPOCTIEKTUBHOM OIIEHKH.
Ilo3naBartenbHbIE:
Bnaners o6muM npuéMom perieHus 3aaa4. Fcrnonp30BaTh MOMCK HEOOX0UMON MH(GOPMALIUU ISl BBIMOJIHEHUS 33aHUi C UCIIOJIb30BaHUEM Y4eOHO M
JUTEPaATYPHI.
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3. Meroa KoopauHAT
PasznoxeHue BekTopa 110 IByM HEKOJUIMHEAapHbIM BekTopaM. Koopannatel Bektopa. llpocTeiimue 3agaun B KOOpAUHATAX. Y PaBHEHHUS
OKPY’KHOCTHU U NPAMOU. [IpruMeHeHne BEKTOPOB U KOOPAMHAT IPU PEIICHUH 3a1a4.
Heas:
IIO3HAaKOMUTH C HCIOJIb30BAHMEM BEKTOPOB U METOJa KOOPAMHAT IIPU PEUICHUH I'€OMETPUYECKHUX 3a1ad, YYUThb IIPUMEHATH BEKTOPHI K
PEILIEHUIO 3a/1a4
3HATH U NOHMMATH:
- IOHATHE KOOPAUHAT BEKTOPA;
- IEMMY M TEOPEMY O Pa3jI0KEHUH BEKTOPA 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM;
- IpaBWJIa JEMCTBUM HaJl BEKTOPAMU C 3aJJaHHBIMU KOOPAWHATaMU;
- IOHATHE PAJUYyC-BEKTOPA TOUKH;
- (hopMyJIbI KOOPJIMHAT BEKTOpA Yepe3 KOOPAMHATHI €ro KOHIa U Hayasa, KOOpJUHAT CepeInHbI OTpe3Ka,
JUIMHBI BEKTOpPA U PACCTOSHUS MEXAY IBYMS TOUKAMU;
- YPaBHEHHUS OKPYXKHOCTHU U IPAMOH, OCEl KOOPANHAT.
YMmern:
- pacKiIapIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;
- HaXOJUTh KOOPJAMHATHI BEKTOPA,
- BBINIOJIHATD ACUCTBUS HaJl BEKTOPaMH, 3a/IaHHBIMU KOOPIUHATaMU;
- pemaTh NpocTeiine 3ajaur B KOOpJMHATAX M UCII0JIb30BaTh UX MPHU pelIeHUH 0oJiee CIIOKHBIX 33]1aY;
- 3aIMCHIBAaTh YPaBHEHM NPSMBIX U OKPYKHOCTEH, NCIIOJIb30BaTh YPaBHEHUS IIPU PEILICHUH 3a/1a4;
- CTPOUTH OKPY>KHOCTH U MPsIMbIE, 3aJJaHHbIE YPaBHEHUSIMHU.
Ha npumepax mnokaspIiBaeTcsi, KaK BEKTOpPbl MOTYT HOPHUMEHATHBCS K PELICHUIO TIE€OMETPUYECKHX 3anad. JleMoHcTpupyercs
3¢ PEeKTUBHOCTL NPUMEHEHUS (POpMYJ JUII KOOpPAWHAT CEPEIUHBl OTpPE3Ka, PACCTOSIHUS MEXJAYy JBYMs TOUYKaMH, ypaBHEHUHU
OKPY’>KHOCTH M NMPSIMOA B KOHKPETHBIX '€OMETPUUYECKHUX 3aJadax, TEM CaMbIM JIa€TCs INpeJCcTaBiIeHUe 00 U3yUYeHUH I'e€OMEeTPUUYECKUX
(uryp c ToMoIIbI0 METOJIOB aJIr€OpHhI.
Yy
KoMmyHuKkaTuBHbIC:
VY4uTHIBaTh pa3InYHbIE MHEHHS U CTPEMUTHCSA K KOOPAMHAIIMY Pa3INYHbIX [TO3ULUI B COTPYIHUYECTBE.
KoHTposmpoBaTh AeCTBUS TapTHEDA.
PerynssTuBHbIe:
VYuuTeBaTh MpaBWIO B IUIAHUPOBAHUM M KOHTPOJIE criocoda pemieHus. BHOCUTh HeoOXoauMble KOPPEKTHUBBI B JIEHCTBUE TMOCIE €ro 3aBeplLICHUs Ha
OCHOBE yuéTa XapakTepa C/I€TaHHbIX OIIMOOK.
Ilo3naBartenbHbIE:
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Bnagets o6muM npuémom perienus 3a1a4. [[poBoIMTh CpaBHEHUE, CEPUAITUIO U KIACCU(DHUKAITIIO TI0 33JaHHBIM KPUTEPUSIM.

4. COOTHOIIIEHU S MEXK/Y CTOPOHAMH U yIJIaMHU TPeyroJibHUKa

CkansipHoe nmpousBejieHne BeKTOpoB. CHHYC, KOCUHYC U TaHI'€HC yriia. TeopeMbl CUHYCOB U KOCHUHYCOB. Pelienue TpeyrojibHUKOB.
CkaJisipHO€ MPOU3BEJICHUE BEKTOPOB U €TI0 MPUMEHEHHE B TEOMETPUICCKUX 3a/1adax.

He.]'lb: IIO3HAKOMUTH yqaumxcsl C OCHOBHbBIMHU aJ'II‘OpI/ITMaMI/I peH_IeHI/ISI HpOI/ISBOHLHbIX TpeyFOJIBHI/IKOB.

3HaTh ¥ NOHUMATh:

- IOHSTHS CHHYCA, KOCHHYCA 1 TaHrenca juist yrios ot 0° 1o 180°;

- OCHOBHOE TPUTOHOMETPUIECKOE TOKICCTBO;

- (opMyIibl IPUBEACHUS;

- (hopMyJIBI J1s1 BBIYMCIICHHUS KOOPAWHAT TOYKHU; COOTHOILIEHHSI MEXK]Ty CTOPOHAMHM U YTIIaMH
TPEYTrOJIbHUKA!

- TEOpPEMY O ILIOLIA/IU TPEYTOIbHUKA;

- TEOPEMBI CHHYCOB U KOCHHYCOB Ml H3MEPHUTEIbHBIC pa0OThI, OCHOBAHHBIE HA UCITOJIb30BAHUH ITHX
TEopeM;

- OTIPEJICIICHNE CKAISIPHOTO TIPOU3BEICHUS BEKTOPOB;

- YCIIOBHE TIEPIICHIUKYISIPHOCTHA HEHYJIEBBIX BEKTOPOB;

- BRIpOKEHUE CKAISIPHOTO IMPOU3BECHIS B KOOPIWHATAX U €r0 CBOMCTBA.

- METO/IbI pEIIeHHs TPEYTOIBbHUKOB.

Ymersn:

- 00BSACHATH, YTO TAKOE YTOJl MEX]Y BEKTOPaAMU;

- IPUMEHSTH CKAIIPHOE MTPOU3BEICHNE BEKTOPOB MIPH PEIICHUU T€OMETPUICCKIX 3a]1a4.

- CTPOUTH YTJIbI;

- MPUMEHSITh TPUTOHOMETPUISCKUH armapar Ipu peIIeHUH 3a1a49, BBIYUCIATH KOOPIMHATHI TOYKH C
MOMOIIIbIO CHHYCA, KOCUHYCA U TAaHTEHCa yTJa;

- BBIYHCIISTH TUIOMIAIh TPEYTOJbHUKA 110 JIBYM CTOPOHAM U YTIIY MKy HUMU;

- pemaTh TPEeyroJIbHUKH.

Cunyc u kocunyc mo6oro yriaa ot 0° 10 180° BBOASTCS ¢ TOMOIIBIO €AMHUYHOM OIYOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMbI CHHYCOB
1 KOCUHYCOB U BBIBOJIUTCS €llle 0/1Ha ¢popMyJia IUTOMIaN TPEeyrojJbHUKa (MTOJOBHHA MPOU3BEACHHUS JIBYX CTOPOH Ha CUHYC yTJla MEXIY
HUMH). DTOT amnmnapaT MNPUMEHSIETCS K PELIEHUI0 TPeyrojabHUKOB. CKaJlsipHOE€ MPOU3BEJIEHHE BEKTOPOB BBOJAUTCS Kak B (PU3UKE
(mpons3BeneHUE IJIMH BEKTOPOB HAa KOCHUHYC yIjla MeXJAy HUMHM). PaccMaTpuBaroTCsi CBOWCTBA CKaJISIPHOTO IIPOU3BEIAECHUS U €rO
MIPUMEHEHNE NpPU pELIeHWH TeoMeTpuueckux 3ajady. OCHOBHOE BHHMMAaHUE CJIEYET YJEJIUTh BbBIPAOOTKE NPOYHBIX HABBIKOB B
IIPUMEHEHUU TPUIOHOMETPHUYECKOTO alrapara [pu pelle HUU F€OMETPUIECKUX 3a1ay.
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YV
KomMmyHukaTuBHbBIE:
Y4uuThIBaTh pa3Hble MHEHUS U CTPEMUTHCSA K KOOPIAMHALMH PA3JIUYHbIX [TO3ULUI B COTPYAHUUYECTBE.
PeryasitTuBHbIe:
BHOCHTHh HEOOXOIMMBIE KOPPEKTUBBI B ICUCTBUE MMOCJIE €ro 3aBEPIICHUS Ha OCHOBE y4&Ta XapaKTepa CASJIaHHBIX OIINOOK.
Ilo3naBaTe/nbHbBIE:
Bragers o6mum npuéMom penrenus 3agad. OpueHTHPOBATHCS HA pa3HOoOpa3re cnoco00B pelIeHus 3a1ad.
5. JnvHa OKPYKHOCTH U ILUIOIIAAb Kpyra

[IpaBunbHBIE MHOTOYTOJIBHUKU. OKPY’>KHOCTH, OIMMCAaHHAsI OKOJIO IMPaBMJIBHOIO MHOTOYrOJIbHUKA M BOucaHHas B Hero. [loctpoenue
MpaBUIbHBIX MHOTOYTOJILHUKOB. /[TnHa okpy>kHOCTH. [Inmomanes kpyra.
Iesab: paciupuTh U CUCTEMATU3UPOBATH 3HAHUS YUaIlUXCsl 00 OKPYKHOCTSIX U MHOTOYTOJIbHUKAX.
3HATh M IOHMMATH:
- ONpe/IeJIEHNE IPAaBUIILHOTO MHOTOYTOJIbHUKA,
- TEOpeMBbI 00 OKPY>KHOCTH, OTMIMCAHHOM OKOJIO PaBUILHOTO MHOTOYTOJIbHUKA, U OKPY>KHOCTH,

BIIMCAHHOW B IPAaBWJIbHBI MHOT'OYTOJIbHUK;
- (hopMyIIBI SIS BEIUMCIICHUS YTIIa, IOMAAN U CTOPOHBI PABUILHOTO MHOTOYTOJILHUKA U paauyca

BIIMCAHHOW B HETO OKPY>KHOCTH;
- (hopMyIIBI ATMHBI OKPYKHOCTU U IYTU OKPYKHOCTH;
- (hopmyIiBI TUIONIAIM KPYTa U KPYTOBOTO CEKTOPA;
Ymers:

- BBIYMCIIATH IUIOIAIU M CTOPOHBI TPaBUIIBHBIX MHOTOYTOJIbHUKOB, PaJJiyCOB BIMCAHHBIX U OINHCAHHBIX OKPYKHOCTEH;
- CTPOUTH PABUIIbHBIE MHOTOYTOJIBHUKH C IIOMOIIBIO HUPKYJIS U IMHEUKH;
- BBIYUCIIATH AJIMHY OKPYKHOCTH, JJIMHY AYTH OKPY>KHOCTH;
- BBIYUCJIATH IUIOLIAL KPyra U KpyroBOIO CEKTOpa.
B naugane tembl gaercs omnpeaesieHHe MPaBUIIBHOIO MHOTOYIOJIBHMKA M PacCMAaTPUBAIOTCS TE€OPEMBbI 00 OKPYXKHOCTSIX, ONUCAHHOM
OKOJIO MPaBUIILHOTO MHOTOYTOJbHHKA W BIHUCAHHOW B Hero. HeoO0XoamMo paccMOTpPETh MOHSTHUS JJIUHBI OKPYKHOCTHU W TJIOMIAAU
Kpyra u GopmMmyibl Ais UX BbIYHUCIEHHUs. C IOMOIIBIO OMMCAaHHOW OKPYXHOCTHM pELIaloTCsl 3aJadyd O IMOCTPOEHHUHM MPaBUIBHOTO
IECTUYTOJIbHUKA M TPABWJIBHOTO 2 N -yrojdbHUKa, €CJIM JaH NOPaBUIbHBIA N-yroabHUK. DOpMyJibl, BBIpaXXalOIIHUE CTOPOHY
MPaBUJILHOIO MHOTOYTOJIbHUKA U paJlyC BIIMCAHHON B HErO OKPY>KHOCTHU Yepe3 paJnyC OMHCAHHON OKPY>KHOCTH, UCIOJIB3YIOTCS IIPU
BbIBOJIE (DOpMYN JIMHBI OKPYKHOCTH W TUIOMIAIM Kpyra. BeIBog omupaercss Ha WHTYUTHBHOE TIPEACTAaBJICHHUE O Mpejese: IpHu
HEOTrpPaHUYEHHOM YBEJIMUEHHUH YHCJIa CTOPOH MPABUIBHOTO MHOTOYTOJIbHUKA, BIIMCAHHOIO B OKPY>KHOCTb, €0 MEPUMETP CTPEMUTCS
K JUIMHE 3TOW OKPY>XHOCTH, a IJIOMIAAb - K IUIOLIAAN Kpyra, OrpaHU4YE€HHOI'O OKPY>KHOCTBIO.
YV
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KoMmyHHnkaTuBHbIE:

KoHTponnpoBaTh AeiiCTBUS TApTHEPA.

PerynsiTuBHbIe:

Y4uuThIBaTh NPABUIIO B IJIAHUPOBAHUHN U KOHTPOJIE CIIOCO0A PEIlIeHUS.

Ilo3naBaTenbHbIE:

Bnanets o6uum npuémom pernieHus 3aad. CTpoUTh pedeBOe BhICKa3bIBAaHME B YCTHOM UM MUCbMEHHOU (popme.

6. IBuxkenus

OtoOpaxeHue mIockocTu Ha cebs. [TonsTue nBwkenus. OceBasi ¥ LICHTpaibHasi cumMmeTpuu. [lapamienbusiii nepenoc. [Toroport. Ha-
JIOXKCHHUSI U IBUKCHUS.

Heasn:

MO3HAKOMUTDH YYAIlIUXCSI C MOHSTHEM JBHXKEHHUSI U €ro CBOMCTBAMHU, C OCHOBHBIMH BHUJIAMHU ABHKCHHM, CO B3aWUMOOTHOIICHUSIMU
HAJIOKEHUHN U OBUKECHUU.

3HaTh U IOHUMATh:

- OIIpEAEIICHUE JIBUXKEHUS U €TI0 CBOMCTBA;

-IIPUMEPHI JBUKECHUS: OCEBYIO U LICHTPAJILHYIO CHMMETPUH, TTapaJuIeIbHBIN IEPEHOC U TTOBOPOT;

- IpU ABUYKEHUHM JII00as purypa nepexoauT B paBHYIO eil pUrypy;

- DKBUBAJICHTHOCTH MOHSITUN HAJIOKCHHUS U JIBUKCHUS

YMerh:

- OOBSICHSTH, YTO TAKOE€ OTOOpaKEHHUE TIJIOCKOCTU Ha ceOsi;

- CTPOUTH 00pa3bl GUTYP IPU CUMMETPUSIX, MTapaljIeIbHOM IIEPEHOCE U TIOBOPOTE;

- pemarth 3aJ1a4yd ¢ IPUMEHEHHUEM JIBUKCHHM.

JIBM>KeHHE TNIOCKOCTH BBOJMUTCS KaK OTOOpa)KeHUE MIIOCKOCTHU Ha ce0sl, COXpaHSIOIIee pacCTOSTHUE MEeXIy Toukamu. [Ipu paccmoTpe-
HUHU BHUJIOB JBHKCHUU OCHOBHOE BHHUMAaHHUE YJCIISIETCSI MOCTPOSCHUIO 00Pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJIBHUKOB IIPHU OCEBOM
U [EHTPAILHON CUMMETPUSIX, NapajIeIbHOM TepeHoce, moBopote. Ha s dekTHRIX mpuMepax moKa3bIBaeTCsl IPUMEHEHHUE ABHXKEHUMN
OpU PEUIeHUH TEeOMETPUYECKUX 3asad. [loHsTHEe HaJIO0XXEHUsI OTHOCUTCS B JAaHHOM Kypc€ K YHUCIY OCHOBHBIX IIOHSITHM.
Jloka3pIBaeTCsl, UTO MOHSTHUS HAJIOXKEHHUS W ABUKEHUS SIBJISIIOTCS DKBUBAJICHTHBIMHU: JIIO0OO€ HAJIOXKEHHUE SBISETCS IBHKCHUEM
IUIOCKOCTU U 0OpaTHO. M3yueHune noka3aTeabCcTBa HE SIBIISIETCS 0053aTEIbHBIM, OJJHAKO CJIEYeT pacCMOTPETh CBSA3b MOHATUN HaJo-
JK€HUSI U IBUKCHUS.

YV A

KoMMmyHnkaTuBHbIC:

KoHTposmpoBaTe AeiCTBUS TapTHEpA.

PerynsTuBHbIe:

YuuThIBaTh NMPaBUJIO B INITAHUPOBAHUU U KOHTPOJIE cioco0a pelIeHusl.
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Ilo3naBaTenbHbIE:

Bnanets o6mum npuémom perieHus 3ajad. CTpoUTh pedeBOe BhICKa3bIBAaHME B YCTHOM U MUCbMEHHON (opme.

7. IloBTOpenue. Pemienue 3agayv.

3akperieHue 3HaHui, yMEHUN 1 HaBBIKOB, MOJIYYEHHBIX Ha YpPOKax IO JaHHBIM TeMaM (Kypc reoMeTrpuu 9 kiacca). YMeHue paborars €
pa3TUIHBIMU UCTOYHUKAMH WH(POPMAIIHH.

Leasn: [ToBTOpeHue, 0000IIIEHHE U CUCTEMaTHU3aIWsI 3HAHUM, YMEHH B HaBBIKOB 3a Kypc reomeTpuu 9 kiacca. [Toagroropka k OI'D.
Ymers:

- OTBEYATh HA BOIIPOCHI 10 U3yYEHHBIM B TEUEHHE rojia TEMaM;

- IPUMEHSTH BCE N3YYCHHBIC TEOPEMBI TIPHU PEUICHUH 33]1a4;

- pelaTh TECTOBbIC 3a/1aHUs 0a30BOT0 YPOBHS;

- pemarh 3aJa4M MOBBIIIEHHOTO YPOBHS CJI0KHOCTH.

YYA

KoMmyHHnKaTuBHbBIE:

YuuTheIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPJAMHALMM PA3IMYHbBIX NO3ULKNA B cOTpyaHudecTBe. Clylarh Apyrux, NbITaTbCAd IPUHUMATh JPYTYIO
TOYKY 3PEHHS, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHUS.

PeryasituBubie:

OcyIecTBISITH UTOTOBBIIM U MOIIATOBBIM KOHTPOJIb 1O Pe3yNbTaTy. BHOCHTH HEOOXOIMMBIE KOPPEKTUBBI B ACHCTBUE MTOCTIE €TI0 3aBEPILICHUS HA OCHOBE
yuéTa XapakTepa celaHHbIX OIIHNOOK.

Ilo3naBaTenbHbIE:

[TpoBOAUTH CpaBHEHHE, CEPUALIUIO U KITACCU(PUKAIIMIO IO 33IaHHBIM KPUTEPHSIM. AHAIU3UPOBATh YCIOBHS U TpeOOBaHUS 3a7ay.
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TemaTn4eckoe IJIAHUPOBAHHE.

BocnurareabHbIII KOMIIOHEHT

Nem\ Kosmmu | HammenoBanue Ttem Koa | KonrTpoJubH | pasaena
1| €CTBO nyec | bie padoThl
HaumenoBanue YPOKO TBO
pasaeiia B Ha 4aco
pasneJ B Ha
TEMY
1. [loBrOpenue tembl "UeThIpEXyroibHUKN" 1 OPMUPOBAaHUE YYBCTBA
P pexyr: pMUp y
1 8 2. TloBropenue Tembl "HeThIpEXYTOMbHUKH" 1 OTBETCTBEHHOCTH
P pexyr: )
3. [ToBropenue temsl "OKpYKHOCTH" 1 - BOCIIUTAHUE
P pyx
4. IloBropenue Temsl "OKpyKHOCTB" 1 CaMOCTOATEJIBHOCTH yYalUXCS
p Pyx y4ai 3
IToBTOpenne. 5. IloBropenue tems! "Ilnmomans" 1 - YBEIIMYEHHUE CTEIICHH
6. IToBropenue Temol "ILnomanp" 1 JHUCHUATUIMHAPOBAHHOCTH,
7. IloBropenue temsl "[lonobHbIe 1 OpPraHU30BAHHOCTH,
TpeyrojabHUKNU" 1
8. Bxoasiniasi KOHTpoJIbHasi padoTa 1
9. IlonsiTue BeKTOpa 1 - IPUBUTHUE HABBIKOB
2 8 10. CnoxeHne BEKTOPOB 1 HPABCTBEHHOI'O BOCIIMTAHH,
11. BelunTanue BEKTOPOB 1 - Pa3BUTHE HPABCTBEHHO —
12. YMHOXX€EHHE BEKTOpa Ha YHCIIO 1 3710pOBOM JIMYHOCTH,
BekTopbil. 13. YMHOXXEHHE BEKTOpa Ha YHCIIO 1 - pa3BUTHE KYJIbTYPbI
14. Cpenusiga nuHus Tpaneuu 1 3CTETUYECKOI0 BOCIIPUATHS
15. IIpumeHeHne BEKTOPOB K pelIeHMIo 3a1ad | 1 OKpY>Karollero Mupa,
16. KontpoabHas padora Nel o teme 1 1 - COOTBETCTBUE ATHYECKUM
"BekTops! " HOpMaM KyJIbTYPHOTO OOIIIeCTBa,
17. KoopauHatrsl BEKTOpa 1 - UCIIOJIb30BaHUE
3 8 18. IIpocreiimme 3aaa4u B KOOPAUHATAX 1 MTOJIOKUTEIBHBIX KU3HEHHBIX
Meton koopaMHar. 19. Ilpocreiimne 3agaun B KOOpAUHATAX 1 MIPUMEPOB,
20. YpaBHEHHE OKPYKHOCTH 1 - IPUBUTHUE HABBIKOB 310POBOTO
21. YpaBHeHuUE npsMoin 1 o0pasa XHU3HH,
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22. Pemenue 3ana4 no teme" Meron 1 - BOCIIUTAHUE OTBpAILEHUs K
KoopAuHaT" BPEIHBIM PUBBIYKAM
23. Pemenue 3a1au no teme "Meton 1 (TabakoKypeHuIo,
KoopauHaTr" TOKCUKOMaHHH, aJIKOTOJIIO,
24. KoutpoJsbHas padora Ne 2 o Teme 1 1 HapKOMaHHH),
"MeTon koopauHar " - UCIIOJIb30BaHUE
3JI0pOBbECOCPETarOIINX
TEXHOJIOTH,
- (hopmupoBanme
HOJIOKHUTEIBHOIO OTHOIIEHUS K
(GU3KyIBTYpE U CHOPTY,
25. Cunyc yria 1 - BOCIIUTaHHUE MPOIyMaHHOCTH
11 26. KocuHyc u TaHreHc yrma 1 CBOHUX JICHCTBUI M ITOBEJCHUS,
27. KocuHyc u TaHTeHC yIiia 1 - IPOBEAEHUE IKOJIOTUYECKOTO
28. Teopema cuHyCOB 1 BOCIIUTaHU,
CooTHomeHus 29. Teopema KOCHHYCOB 1 - (hopMupoBaHE OTBETCTBEHHOTO
MEKIy CTOPOHAMH B 30. Teopema kocuHyCOB 1 OTHOIIECHHUS K IIPUPOJE BO BCEX
yrjiaMmu 31. Pemmenue TpeyroJibHUKOB 1 BUJIAX JIESITEIBHOCTH.
TPEYroJbHUKA. 32. Yron Mexay BEKTOpaMu 1
33. Yron Mexay BeKTOpaMu 1
34. CkansipHOE IPOU3BEICHNE BEKTOPOB 1 1
35. KoutpoubsHas pagora Ne3 nmo Teme 1
"Pemienne TpeyroJbLHUKOB'
36. IlpaBubHBIE MHOTOYTOJIBHUKI 1 - popmupoBaHuE HEOOXOAUMOCTH
8 37. BnucanHasi OKpYKHOCTh 1 M3yYEHUS] MaTEeMaTUKH ISt
38. OnucaHHasi OKPYKHOCTh 1 T000#1 KaTeropuu
JJIMHA OKPYKHOCTH 39. JInrHa OKpyXHOCTHU 1 o0yyaromuxcs,
U IUIOLIA/Ib Kpyra. 40. [Tnomane kpyra 1 - BOCIIUTAHUE MaTEMaTUYECKON
41. Ilnomane KpyroBoro cekropa 1 peYEBOi KYJIBbTYpHI,
42. Pemenne 3amad 1
43. KoutpoabHas padora Ne 4 no Treme 1
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"JIIMHA OKPYKHOCTH M IJIOIIAAbL Kpyra'

44. Ilonarue nBUXEHUS 1 - BOCIIUTAHUE KYJIBTYPBI
6 45. ITouaTue OBUXKEHUA 1 JIMYHOCTH,
46. [TapamienbHbIi IEPEHOC 1 - OTHOIIEHUE K MAaTEMaTUKE KaK K
JABu:keHue. 47. TloBopoTt 1 YacTH OOIIEYEIOBEYECKON
48. PemieHue 3ana4y 1 KYJIbTYpBI;
49. KontpoabHasi padora Ne S mo reme 1
"JIBu:kenue "
50. MHororpanHuK 1 - BOCIIUTAHUE ICTETUYECKOMN
9 51. Ilpuzma 1 KYJIbTYPBI;
52. O6bém Tena 1 - MaTPUOTUYECKOE BOCITUTAHUE;
HauaiLHbie 53. Ilupamua 1 - BOCIIUTaHue rpaduueckoi
. 54. Hunuuap 1 KYJbTYpPBI LIKOJILHUKOB.
CTepeoMeTPHH. >5. Konye "
56. Cdepa u map 1
57. KonTpoJbHasi padora Ne 6 mo teme 1
"HayaJibHbIe CBeJleHUs U3 cTepeoMeTpuu "
58. O6 akcuoMax IIaHUMETPHH 1
59. TpeyronsHUK 1 - TOHUMAaHWE 3HAYNMOCTH
10 60. TpeyronpHuk 1 MaTEMAaTHUKH JIJIsl HAy4HO-
61. UeTbIpEXYTronbHUKHU 1 TEXHUYECKOI'0 IpOrpecca;
62. YeTbIpEXYrOILHUKHN 1
Hrorosoe 63. Teopema Iludaropa 1
MOBTOPEHME. 64. Teopema ITucdaropa 1
65. OKpY>XHOCTD 1
66. OKpY)XHOCTb 1
67. ITOroBelii TECT 1
68. UToroBasi KOHTPOJIbHasA padoTa 1
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KOHTpO.]ILHbIe paﬁoTbI 0o reoMeTpun 9 kiacc

Ne i/

Tema KOHTPOJILHOI PadOTHI

[

Bxopstimas koHTponpHas pabora

KontpomnpHas padorta Nel « Bekropsi»

Kontponsnas padora Ne2 « Meron koopauHar »

KontponpHas pabora Ne3 «PemnieHne TpeyroibHUKOB»

KontposnpHas pabora Ned «/In1Ha OKpy>KHOCTH U IUIOIIAJb KPYyra»

KontpomnsHnas padora NeS5 «JIBrmxeHus »

KontponpHas pabora Ne6 «HauanpHble CBEICHHS U3 CTEPEOMETPHUI

OINO|OI B WIN

HTorosas KOHTpoJIbHAs paboTa.
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[ToBTOpeHue |7 [ToBTOpUTH panee uzyueHusii  |[loBTOpEeHME
TEMBI Marepuan IIPOMIEHHOI O
"ITogoOHEBIE Marepuaia
TPEYrOJIbHUK

I/I"

[ToBrOopenue |8 [ToBrOpuTh panee n3yyeHusli  |[loBTOpEeHME
TEMBI MaTepuan IIPOMJICHHOT O
"IIpumeHneHune Marepuana
moxoous K

pEIIEHNUIO

3agayq”

Bekropsl Hayuuts 3HaTh, YTO TaKOE |YMETh OTKJIAJbIBATh ITonsTne 9 Hayunthb oTknaapBaTh BeKTOp, |OOBSICHEHHE
BBIIIOJHATh  [BEKTOP, KAK OH  |BEKTOD, CKJIAAbIBaTh,  (BEKTOpA ero o0o3HaueHue HOBOTO
NneicTBus ¢ |0003HAYAETCA U |BBIYUTATh U YMHOXKATh MaTepuaia
BEKTOpaMM  |[KaK BEKTOP Ha YHCIIO

OTKJIaJIbIBAETCS
Cnoxenne |10 |Hayuuth BRINONHATH ciiokeHHe |(OOBsICHEHUE
BEKTOPOB BEKTOPOB JIByMs CIIOCO0aMHU HOBOT'O
MaTepuaia
BluuTanue (11 |Hakuuthb BbIMONHATE BbhlYMTaHHEOOBSICHEHNE
BEKTOPOB BEKTOPOB HOBOTO
MaTepuasia
YmHoxenne (12 |HayuuThb BBIONHATH OObscHeHne
BEKTOpA Ha YMHOXXEHHE BEKTOpa HAa YUCIIO  |HOBOTO
YHUCIIO MaTepuaia
Ymuoxenue |13 |HayuuTb BBINONHATH OOmbsicHeHnE
BEKTOpa Ha YMHOXEHHE BEKTOpa HAa YUCJIO  |HOBOTO
YHCII0 MaTepuasia
Cpenuss 14  [3uatk,uto Takoe cpenHss auHUs ([loBTOpEeHUE
JTMHUS Tpalneluuyu M peuleHHe 3a/1a4 Ha |[IPOWUJIEHHOTO
Tpaneuuu ATy TEMY MaTepuasia
[Tpumenenue (15 |Hayuuts pemiats 3agauu Ha IToBTOpeHune
BEKTOPOB K MIPUMEHEHHE BEKTOPOB MIPOHJICHHOTO
PELIECHUIO MaTepuasia
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3aJa4

Konrponbnas (16  |[IpoBeputs 3HaHHS 110 CamocrosiTenb
pabora Neo 1 HU3YYCHHOU TeMe Has pabora
110 TeMe
"BekTopsbr "
Meron Hayuutb 3HaTh BUJIBI YMeTh paznarath Koopaunarer |17 |[HayuuTh 3amuchiBaTh OObscHeHne
KOOpJUHAT pelarhb BEKTOPOB, BEKTOPBI Ha BEKTOpA KOOpJUHATBl BEKTOPa U UX HOBOT'O
3a/lauM Ha bopMyIbl COCTaBJISIOLINE, BBIUUCIISATH MaTepuaia
COCTaBJICHUE |ypaBHEHUM COCTaBJIATh YPaBHEHUS
YpaBHEHUN  |IpSAMOH U MPSIMOM M OKPYKHOCTH
MpsIMOU U OKPYKHOCTHU
OKPY>KHOCTH
[Tpocreiimme (18 |CopmynupoBaTh TEOpEMY O OOmbsicHeHnE
3a/a4d B pa3I0KEHUH BEKTOPOB HOBOTO
KOOpJMHATaX MaTepuaia
[Tpocreitmue (19 |HayuuTh npuMeHsaTs u3yueHHbie |(OO0bSICHEHNE
3a]1a4uM B (GopMyIIBI IS peleH s 3a/1a4  [HOBOTO
KOOpJMHATAX MaTepuasia
VYpaBuenue (20 |Hayuuthces pemats npocteid mme|O0bsCHeHnE
OKPY>KHOCTH 3aJa4uu B KOOpJUHATaX HOBOT'O
MaTepuaia
VpaBuenue |21 |Hayuurts 3anuceiBath ypaBHeHue |(OObsICHEHUE
PSIMOMA OKPY>KHOCTH TI0 HCXOJTHBIM HOBOTO
JTAHHBIM Mmarepuaia
Pemenue 22  [HayuuTs 3anuceiBaTh ypaBHeHHE |OOBsICHEHHE
3aj1ay 1o HPSMOM 10 UCXOAHBIM JaHHBIM |HOBOTO
teme" Meton Marepuaia
KoopauHat"
Pemenue 23  |[HayuwuTs 3anuceiBaTh ypaBHeHHE |OOBsICHEHHE
3aj1ay 1o TeMe MPSIMOI! 110 UCXOJHBIM JAaHHBIM [HOBOTO
"Meton MaTrepuaia
KoopauHat"
Konrponbnas |24  |[IpoBepuTh 3HAHHUSI 110
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pabdota Ne 2

U3Y4YECHHOU TeMe

110 TeMe
"MeTton
KoopauHar "
CootHoienne (Hayuntsb 3HaTh, 4TO Takoe |YMeTh pemarth 3aaaun (CuHyc yrima |25  |3HATh,4TO TaKoe CHHYC H OObsicHeHUE
MEXTY pemarhb CHHYC, KOCHHYC, |10 H3yYCHHBIM pelieHre 3a1a4 HOBOT'O
CTOPOHAaMM U [33]laud Ha  |[TEOPEMBbI CHHYCOB [TeOpeMaM marepuaia
yriiamu HaXO0XXJCHHE [ KOCUHYCOB
TPEYroJbHUKA [HEU3BECTHOM
BEJIMYMHBI
TpPEeyroJibHUKa
10 UCXO/IHBIM
JAHHBIM
Kocunycu |26 |3HaTh , 4TO TaKO€ KOCHHYC OOmbsicHeHnE
TaHTE€HC yria UTAHIeHC U pellleHue 3a1a4 HOBOT'O
MaTepuaia
Kocunycu |27 |3HatTh , 4TO TaKO€ KOCHHYC OOmbsicHeHnE
TaHTE€HC yria UTAHIEHC U pellleHHe 3a1a4 HOBOT'O
MaTepuaia
Teopema 28 |Jloxa3aTb Teopemy cuHycoB U |[loBTOpeHue
CHUHYCOB pelIeHre 3a1a4 Ha 3Ty TEMY MPOIIEHHOTO
Mmarepuaia
Teopema 29 |Jloxa3aTh TeopeMy KOCHHYCOB H |OOBsCHEHHE
KOCHHYCOB peleHue 3aa4d Ha 3Ty TeMy HOBOT'O
MaTepuaia
Teopema 30 |[loxa3aTb TeopemMy CUHYcOB U |OOBsCHEHHE
KOCHUHYCOB pelIeHre 3a1a4 Ha 3Ty TEMY HOBOTO
Mmarepuaa
Pemenue 31 [HayuuTh pemaTh 3a/1a4d Ha OObbscHenne
TPEYTrOJIbHUKO HaXO0KJICHHE HEM3BECTHOM HOBOTO
B BEJIMYMHBI TPEYTOJILHUKA MaTepuasia
Yron mexnay (32 |HayuuTb HaxoauTh yroia Mexnay |OObsicHeHue
BEKTOpaMH BEKTOpaMHU HOBOTO
Mmarepuaia
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Yron mexnay |33 |[HayuuTh HaxoauTh yroia Mexay |OObscHEHHE
BEKTOpaMH BEKTOpaMH HOBOT'O
Mmarepuaia
Ckamsipaoe (34 [3HaKOMCTBO C TEOPEMOW O OO®bsicHeHne
IIPOU3BEICHU CKaJIIPHOM NPOU3BEIECHUM U HOBOT'O
€ BEKTOPOB peleHue 3aa4 1o JaHHOW TeMe [MaTepuana
Konrponsnas |35  |[IpoBeputs 3HaHUS 110 IToBTOpeHue
pabota Ne3 M3y4YECHHOU TeMe MPONJIEHHOTO
0 TeMe Mmarepuaia
"Pemenue
TPEYTOJIbHUKO
B"
Jlina Hayuuth 3Hath popmynbl  |[YMeTs pemats 3a1aun  |[IpaBunsHbie |36 (BriBoa hopMymbl st OOmbsicHeHnE
OKPY)KHOCTH U |I[PUMEHATh  |JIs1 BBIYUCIICHUS |IPAKTHYECKOTO MHOT'OYT'OJIbH BBIYMCIICHUS YTJIOB HOBOT'O
TUIOIAb (bopMyIIBI IPHU|IITIONIAN KPYTa B |COJIEPIKAHHS HA UKH MHOTOYTOJIbHUKA Marepuana
Kpyra peleHnH JUINHBI IpUMEHEHHE
3aja4. OKPYKHOCTH U3y4eHHBIX (HopMyI
Brucannas (37 |Pemenue 3ama4 no naHHoi reme (OObsicHEHUE
OKPY>KHOCTh HOBOTO
Mmarepuaia
Onucannas |38  |Pemenue 3ama4 o naHHoi reme |(OOBsICHEHNE
OKPYKHOCTh HOBOT'O
Marepuaa
Jlnuna 39 [HayuuTh NOIpUMEHSTH OObsicHeHne
OKPY>KHOCTH (hOopMYITBI TSI peTIeHHSI HOBOTO
NPaKTUYECKHX 3a/1a4 Mmarepuaia
ITnomane 40 |Hayuuts npumeHsTh popmyiny |OObscHEHHE
Kpyra JUISL PELICHUs TPAaKTHYECKUX HOBOT'O
3a1a4 Marepuana
[Tnomane 41 |Hayuuts npumeHsTh popMynbl  |OObsiCHEHHE
KPYTrOBOTO JUTSL PEIICHUS TIPAKTHIECKUX HOBOTO
CEeKTOpa 3a1a4 Mmarepuaia
Pemenne 42 |Hayunts mpumenstb ¢opmyny ([loBTopeHue
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3a1a4 JUISL peLIEHUS TPAKTHYECKUX MIPOMIEHHOT O
3a/1a4 MaTepuaia
Kontponbnas |43 (IIpoBepuTh 3HAHUS IO CamocTosiTens
pabota Ne 4 W3YYCHHOU TeMe Hasi paboTa
o reme "
JlHa
OKPY’KHOCTH
Y IUIOIIAb
Kkpyra"
JIBr>xeHue 3HaTh, UTO TaKOE |YMETh CTPOUTH BCE [Tonarue 44  |PaccMOTpeTh BCE CBOMCTBA OObsicHeHUE
CUMMETpHUS, BU/IbI IBUOKEHUS JIBUYKECHUS JBUKEHUS HOBOT'O
IIOBOPOT, MaTepuaia
napasiebHbIN
IIEPEHOC
ITonsTne 45 |PaccMmoTpeTh Bce CBOMCTBA OOmbsicHeHnE
JIBUYKECHUS JBUKEHUS HOBOT'O
MaTepuaia
[Tapannensubi|46  |3HATH,YTO Takoe MapayienbHblil |O0bsICHEHNE
i mepeHoc MIEPEHOC U KaK OH CTPOUTCS HOBOTO
Marepuaia
IToBopoT 47  3HaTh,uTO Takoe mapasenbHbli (O0bsICHEHNE
MIEPEHOC U KaK OH CTPOUTCS HOBOTO
MaTepuaia
Pemenue 48 |HayuuTs pemath 3ajaud 1o IToBTOpeHune
3aj1a4 M3Y4EHHOU TeMe MIPOHJICHHOT O
Marepuaia
Kontponsnas |49  |[IpoBeputs 3HaHUS 1O CamocrosiTenb
pabota Ne 5 W3y4YEHHOU Teme Hasi paboTa
o TeMe
" JIBro>xeHue "
Hagamenbie  [PaccMoTpeth (3HATH GopMyasl  [YMeTh pemats 3agaun  (Muororpanan/50  |PaccMoTpeTsh Bce BHIIBI OObsicHeHnE
CBEIICHMSI U3  |OCHOBHBIE 00BEMOB, Ha MIPUMEHEHUE K MHOTOTPaHHUKOB U X CBOWCTBA [HOBOTO
CTEepEOMETpPUH (PUTYpPHI U3  |OCHOBHBIE U3YYEHHBIX (popmyn Marepuana
CTepeoMeTpH |cBOIiCTBa (UTYD
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IIpuzma 51 |PaccmoTpeTh OCHOBHBIE OOmbsicHeHne
CBOWCTBA IPU3MBbI HOBOT'O
MaTepuaia
O6bém Tena |52 BriBectu opmyibl 1uis OOmbsicHeHne
BBIUMCIICHUs 00BEMA Tell HOBOT'O
MaTepuaia
[Tupamuga |53  [PaccMOTETh OCHOBHBIE CBOMCTBA |[OOBICHEHHE
TUPaMUJIbI HOBOT'O
Mmarepuaia
Hunuuap 54  |PaccMoTpeTh OCHOBHbBIE OOmbsicHeHnE
CBOWCTBA LIWJIMHJIpA HOBOT'O
MaTepuaia
Konyc 55 [PaccMOTpeTh OCHOBHBIE OOnbsicHeHne
CBOMCTBA KOHKCa HOBOI'O
Mmarepuaia
Cdepam map 56 |PaccmoTpeTh OCHOBHBIC OOmbsicHeHUE
cBoiicTBa cepsl U 1mapa HOBOT'O
MaTepuaia
Konrtponsnas |57  |[IpoBeputh 3HaHUS 110 IToBTOpEHME
paborta Ne 6 W3y4YEeHHOU TemMe MIPOMIEHHOTO
10 TeMe Mmarepuaia
"HavanbHble
CBEIICHUS U3
CTEepEeoOMETpHU
u n
006 akcuomax |58 |Paccmotpets paHee nzydennsie ([loBTOpeHHe
IUTAHUMETPHUH aKCHOMBI TUTAHUMETPHUH IIPONJIEHHOT O
MaTepuasia
[ToBropenne |Hayuuts 3Hath popmynbl  |[YMeTh pemiath 3a1aun  (Tpeyronsnuk |99  (IloBTOpuTh panee u3ydeHnblii  |[loBropenue
MPUMEHSTh  |[U3yUEHHBIE 3a M0 U3yYEHHBIM MaTepuai ,4ToObl pelaTb3aiayn PO IEHHOTO
MoJIy4eHHble [Kypc 7-9 kimacc  |popmynam npu n3 tectoB OI'D MaTepuaia
3HAHUS JUIS BBINIOJTHEHUH TECTOB
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peleHus oros
3a/1a4
Tpeyronbauk 60  (IToBTOpUTH paHee u3ydyeHHblid  ([loBTOpeHue
MaTepHas,uToOBI pelaTh TECThI |IPOUICHHOTO
oros Marepuaia
Uetpipéxyron |61  |[[loBroputrh panee u3ydeHHbIH [[loBTOpeHME
bHUKHU MaTepHas,uToOBI pemaTh TECThI |IPOUICHHOTO
oros Marepuaia
Yetpipéxyron (62  |[loBToputh peuienue 3amad Ha ([loBTOpeHHE
bHUKHU teopemy I[ludaropa MIPOMIEHHOTO
MaTepuaia
Teopema 63 |[loBTOpuTH panee uzyueHusii  |[loBTOpeHue
[Tugaropa MaTepuall IIPOMIEHHOT O
Marepuana
Teopema 64 [IloBTopuTh panee u3y4deHnolii  |[loBropenue
[Tudaropa MaTepUai, YTOObl peliaTh TECTHl |IPONHICHHOTO
ors Marepuaia
OxkpyxHoctb (65 |[loBTOpuTth 3HaHUs 3a Kypc 9  |CaMocTOsATENb
KJ1acca Has pabora
OxpyxHocTb |66 |[loBTOpuTh 3HAHMA 3a Kypc 9  |CamocTosITeNnh
KJiacca Has pabora
Wtoroseiit |67  |[loBropuTh 3HaHus 3a Kypc 9  |CamocTosiTens
TECT KJiacca Has pabora
Urorosas 68 |[ToBTopuTh 3HAHUS 3a Kypc 9  |CamocTosTens
KOHTPOJIbHAS KJlacca Has paboTa
pabora
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