PaGouas nporpamma
K yueOHuky «I'eomerpus 7-9», Atanacsn JI.C. u ap., 9 kiaacc (0a30Bblil ypOBeHb),
2 yaca B HeJeJIIo

Cocrasnena Ha ocHoBe [IpuMepHO#i mporpaMMel 00111€00pa30BaTEeNbHBIX YUPEKICHHI 110
reometpun 7-9 kiaccel YMK no npenmery «I'eometpust 9 kiacey», aropsl JI.C. AtanacsH,
B.®. byry3os, C.B. Kagomues u ap.

HHOACHUTEJBHAA 3AIIMCKA

Craryc JOKyMEHTA

Hacrosmas nporpaMmMa o reoMeTpuu AJisi OCHOBHOM 00111e00pa3oBaTeIbHOM KO 9
KJIacca COCTaBJIeHA Ha OCHOBE (pe/IepalIbHOr0 KOMIIOHEHTA TOCYapCTBEHHOTO CTaHIapTa
OCHOBHOT'0 00111ero 00pa3oBaHus , IPUMEPHBIX IPOIPaMM 110 MaTEMAaTHUKE , IPUMEPHOI
porpaMMel 0011e00pa30BaTeNIbHBIX YUPEKICHHI 110 TeoMeTpuun 7—9 Kinacchl, K yueOHOMY
KoMIuiekcy st 7-9 kinaccos (aBropsl JI.C. Atanacan, B.®. byry3os, C.B. Kagomues u np.,
cocraButenb T.A. BypmuctpoBa — M: «IIpocsemienuey, 2014. — c. 37-39)

[IpumepHas mporpamMmma KOHKPETU3HPYET COAEePKaHHUE MTPEIMETHBIX TEM
00pa30BaTeNLHOTO CTaHApTA U AAET MPUMEPHOE pacupeiesieHre yueOHbIX YacoB IO pa3jeiam

Kypca.

Llenp u3ydeHus:

"  OBJIQJICHUE CUCTEMOI MaTEeMaTUYECKUX 3HAHUM U YMEHUN, HEOOXOIUMBIX IS
MIPUMEHEHHUSI B IPAKTUYECKOM 1€ATEIbHOCTH, U3YUEHHS CMEKHBIX JUCIUIUIMH,
MIPOJOJKEHUSI 00pa30BaHus;

"  HHTEJUICKTYyaJIbHOE pa3BUTHE, POPMUPOBAHNUE KAYECTB JINIHOCTH, HEOOXOTMMBIX
YeNOBEKY 7Sl MOJHOLIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTD
MBICJI, KPUTUYHOCTh MBILIUIEHUS, UHTYULIUS, JOTHYECKOE MBIIUICHUE, JJIEMEHTHI
QITOPUTMHUYECKON KYJIBTYPhI, IPOCTPAHCTBEHHBIX MPEACTABICHUN, CTIOCOOHOCTD K
MPEOJOJICHUIO TPYAHOCTEN;

* (opmupoBaHHe npeAcTaBIECHUI 00 UIESX U METO/IaX MaTeMaTHKH KaK YHUBEPCAILHOTO
SI3bIKA HAYKW U TEXHUKH, CPEJCTBA MOJICIIMPOBAHUS SIBJIEHUI U MPOLIECCOB;

®  BOCHHUTAaHHUE KYJIbTYPbl JUYHOCTU, OTHOLLIEHUS K MaTEMaTUKE KaK K 4acTu
00111e9esI0BeUeCKOM KYIbTYpPhl, TOHUMaHUE 3HAYUMOCTH MaTEMATUKH JIJIsl HAYYHO-
TEXHUYECKOI0 MPOrpecca;

"  [OpUOOpPETeHHE KOHKPETHBIX 3HAHUM O TPOCTPAHCTBE U MPAKTUUECKH 3HAYMMBIX YMECHHH,
(dhopMUpOBaHUE S3bIKA OMUCAHUS 0OBEKTOB OKPYKAIOIIETO MUPA, ISl PA3BUTHUS
MPOCTPAHCTBEHHOTO BOOOPAKEHHS M HHTYUIIUHA, MAaTEMaTUYE€CKOW KYIbTYPBI, IS
ACTETHUYECKOTO BOCTIUTaHUs oOydaromuxcs. M3yuyeHne reoMeTpiu BHOCUT BKJIA B
pPa3BUTHE JIOTHYECKOTO MBIIIJIEHHUS, B (POpPMUPOBaHUE TOHITHS JTOKA3aTEIbCTRA.

OOm1as xapakTepucTHKa yueOHOro npeamera

MaremaTtnueckoe 00pa3oBaHUE B OCHOBHOM IIIKOJIE CKJIAJbIBACTCS U3 CIETYIOLINX
coJiepKaTeIbHbIX KOMIIOHEHTOB (TOYHBIE Ha3BaHUs OJIOKOB): apughmemuka; areeopa,
2eomMempust; d1emMenmvl KOMOUHAMOPUKU, MEeOPUU 8EPOAMHOCMEN, CIAMUCMUKY U 102uKku. B
CBOEH COBOKYITHOCTH OHHU OTpPa)karoT OOraThlif OMbIT 00yueHHsI MaTeMaTUKe B HallleH cTpaHe,
YUUTBHIBAIOT COBPEMEHHbBIE TEHICHLIUN OT€YECTBEHHOMN U 3apyOeKHOM LIKOJIBI U ITO3BOJISIFOT
pean30BaTh NOCTaBIEHHBIE MEpe]l IKOIbHBIM 00pa30BaHUEM LIE€IH HAa MHYOPMAITMOHHO EMKOM
Y TIPaKTUYECKU 3HAaYMMOM MaTepuaie. DTU coJiep KaTelbHble KOMIIOHEHTHI, Pa3BUBAsCh Ha
HPOTSDKEHUH BCeX JIeT 00y4eHUs], ECTECTBEHHBIM 00pa30oM MEpPEeIIeTaloTCs U B3aUMOJICHCTBYIOT
B y4€OHBIX Kypcax.




Apughmemuxa ipu3BaHa crnocoOCTBOBATh NPUOOPETEHHUIO MPAKTHUECKUX HABBIKOB,
HEOOXOIMMBIX IS IOBCETHEBHOM KM3HU. OHA CITYy>KUT 0a30i ISl BCETO JaTbHEHIIIETO
U3YYCHUS MAaTEMATHKH, CIIOCOOCTBYET JIOTMYECKOMY PA3BUTHIO U (DOPMHUPOBAHHUIO YMEHUS
M0JIb30BATHCS AITOPUTMAMHU.

Anzedpa. VI3yyenue anreOpbl HaleleHo Ha (OPMHUPOBAHUE MATEMATUIECKOT'O armapara
JUTSL pEIICHUs 3a]1a4 U3 MaTeMaTUKH, CMEKHBIX MTPEIMETOB, OKPYXKAIOIeH peanbHOCTH. S3bIK
anreOphl MOAYSPKUBACT 3HAYCHUE MATEMATHKH KaK SI3bIKA JUISl IIOCTPOSHUS MAaTEMaTHIECKUX
MoJieJIe, MPOLIECCOB U ABJICHUH pealbHOro Mupa (0IHOM U3 OCHOBHBIX 3a7a4 U3y4eHUs
anreOphl SBIIICTCS PA3BUTUE ATOPUTMHYECKOTO MBIIUICHHSI, HEOOXOIUMOT0, B YACTHOCTH, IS
OCBOEHUS Kypca HH(OPMATUKH; OBJIa/ICHUE HABBIKAMH JIEYKTUBHBIX PACCYKICHHM.
[TpeoOpazoBaHre CUMBOJIMYECKUX (POPM BHOCUT CBOU CHieIIU(UICCKHUI BKIAl B Pa3BUTHE
BOOOpaXe€HUsI, CIOCOOHOCTEH K MaTeMaTu4eCKOMYy TBOpUYecTBY. JIpyroi BaykHOH 3amaueit
W3YYCHUS aIreOpHhl SIBISICTCS MOJIyIeHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUA O (PYHKIIMSIX KaK
Ba)KHEiIIel MaTeMaTUYECKO MOJIeNN Ui OMMCAHUS U UCCIIEOBAHUS Pa3HOOOPA3HBIX
MPOLIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIUANIBHBIX, IEPUOTUYECKUX U JP.), AJIs
dbopMupoBaHUs y 00YUAIOIINXCS IPEICTABICHUI O POJIM MATEMATUKH B Pa3BUTUU HUBUIIN3ALUU
U KYJIbTYPHI.

T'eomempusn — oUH U3 BaXHEHIIINX KOMIIOHEHTOB MaTEMaTHYECKOro 00pa3oBaHus,
HEOOXOAUMBIN JIJIs1 TPUOOPETEHHUSI KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE U MPAKTHUECKHU
3HAYUMBIX YMEHUH, OPMUPOBAHUS S3bIKA OMHCAHUS 0OBEKTOB OKPY)KAIOIIET0 MUPA, IS
pPa3BUTHUSA IPOCTPAHCTBEHHOTO BOOOPAKEHUS M MHTYUIINU, MATEMAaTUUYE€CKOW KYJIbTYPBI, JJIs
ACTETHYECKOT0 BocUTaHus oOydaromuxcs. M3ydyeHne reoMeTpuu BHOCUT BKJIAJ B pa3BUTHE
JIOTUYECKOT'0 MBIIUICHHS, B (QOPMHUPOBAHUE ITOHSATHUS JI0KA3aTCILCTRA.

Inemenmul 102uKu, KOMOUHAMOPUKU, CHIAMUCHUKU U MEOPUU 6EPOAMHOCH el
CTAHOBATCA 0053aTE€IbHBIM KOMIIOHEHTOM IIIKOJILHOTO 00pa30BaHusl, yCUIMBAIOIINM €T0
MPUKIIATHOE U MPAKTHYECKOE 3HAYeHHEe. ITOT MaTepual HeOOXOAUM, MPEXKIE BCETo, s
dbopmupoBanusa GyHKIIMOHATEHOW IPAMOTHOCTH — YMEHHI BOCIIPHHUMATDH U aHAJIM3UPOBATh
uH(OPMAIINIO, TPEJICTABICHHYIO B PA3JIMYHBIX ()OpMaX, MOHUMATh BEPOSITHOCTHBIN XapaKTep
MHOTHUX pEaIbHBIX 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIIINE BEPOSATHOCTHBIE PACUETHI.
N3ydyeHre 0CHOB KOMOMHATOPUKY MO3BOJUT y4aleMyCcs OCYLIECTBIIATh PACCMOTPEHUE CIIY4aeB,
nepe0op U MOJCUET YKcia BAPUAHTOB, B TOM YKCIIE B MPOCTEHIIINX MPUKIIATHBIX 3aa4ax.

[Ipu u3ydeHnu CTaTUCTUKU U TEOPUH BEPOSTHOCTEN 000TAIIAOTCS IPEICTABICHUS O
COBPEMEHHOM KapTHHE MHpPa U METOAaX €ro uccieAoBanus, (GOpMUPYETCs TOHUMAHUE POIH
CTAaTUCTUKH KaK UCTOYHUKA COITMATBHO 3HAYMMON HH(POPMALINH, U 3aKJIaIBIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBILIUICHHUS.

Taxum oOpa3om, B X0/1e OCBOEHHMSI COACpKAHMSI Kypca yJallluecs MoJydaroT
BO3MOKHOCTb:

Pa3BUTh IPEJICTABICHUE O YHCIIC U POJU BBHIYMCICHUN B UEJIOBEUYECKOU MPAKTHKE;
c(hopMHUPOBATh NMPAKTUYECKHE HABBIKU BHITIOJTHEHHS YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTATbHBIX
BBIYHCIICHUM, Pa3BUTh BEIYUCIUTEIBHYIO KYIBTYPY;

OBJIQJIETh CUMBOJMYECKHUM SI3BIKOM anreOphl, BEIpadoTaTh (hOpMaabHO-ONEpATUBHBIC
anreOpanvecKkrue yMeHUsI U HAyUYUThCS PUMEHSTh UX K PEIICHUI0 MAaTeMaTHUYECKUX U
HEMaTeMaTUYECKUX 3a/1a4;

M3YYUTh CBOMCTBA U TpaUKU dJIEMEHTAPHBIX (YHKIIUMA, HAYIUTHCS UCTIOJIb30BaTh
byHKIIMOHATBHO-TpadUUeCKue MPeCTaBICHUS U ONTMCAHUS U aHAIHM3a PEaTbHBIX
3aBHUCHMOCTEM;

Pa3BUTH MPOCTPAHCTBEHHBIE MPEACTABICHUS  U300pa3UTENbHBIE YMEHHSI, OCBOUTH
OCHOBHBIE (DAKTBHI M METO/IbI TNTAHUMETPUH, TTO3HAKOMUTHCS C MPOCTEHIITMHU
MPOCTPAHCTBEHHBIMH TEJIAMH U UX CBOHCTBAMU;

MOJTYYUTh TIPEICTABIICHUS O CTATUCTUIECKUX 3aKOHOMEPHOCTSIX B peaTbHOM MHUPE U O
Pa3IMYHBIX CIOCO0aX MX U3YyUeHHUs, 00 0COOCHHOCTSIX BBIBOJIOB M MPOTHO30B, HOCSIIIHNX
BEPOSITHOCTHBIN XapaKTep;



Pa3BUTH JIOTHUECKOE MBILICHHE U PeYb — YMEHHS JJOTMYECKH 0OOCHOBBIBATH CYXKIICHHS,
IPOBOJUTH HECJIOKHBIE CHCTEMAaTH3allu1, IPUBOJUTH IPUMEPHI U KOHTPIPUMEDHI,
UCIIOJIb30BaTh PA3IMUHBIC SI3BIKH MAaTEMAaTUKHU (CIIOBECHBIN, CHMBOJIMYECKUH, rpaduyeckuii) ams
WITIOCTPALK, HHTEPIPETALlUH, apT'yMEHTALUU U JJ0Ka3aTelbCTBA,;

cOpMHPOBATH MPEACTABICHUS 00 U3Yy4aeMBIX MOHATHAX U METOAAX KaK BaKHEHIINX
CpeACTBaXx MaTeMAaTUYECKOI0 MOJEIUPOBaHUS PEeaIbHbBIX IIPOLIECCOB U SIBICHUH.

B kypce reomerpun 9 kinacca 0o0ydarolmuecs: y4yaTcsl BBIIIOIHSTH JEHCTBUS HaJl
BEKTOpPaMHM KaK HaIlPaBJICHHBIMHU OTPE3KaMH, YTO Ba)KHO U1 IPUMEHEHUs BEKTOPOB B (PU3HKE;
3HAKOMSTCSI C MCIIOJIb30BAaHHEM BEKTOPOB U METO/1a KOOPAWHAT MPH PELICHUN T€OMETPHUYECKIX
3ajlay; pa3BUBAETCS YMEHHE 00yJaroImuXxcs IPUMEHATh TPUTOHOMETPUUECKH annapat Mpu
pELICHUH T€OMETPHUECKUX 3aJ[ay; PAaCIIUPsIETCs] 3HAaHUE 00yJaroIUXCss O MHOTOYTOJIbHUKAX;
paccMaTpUBAIOTCS MOHATHS AJTUHBI OKPYKHOCTH U IUIOIAAN Kpyra U (OpMYJIbI I UX
BBIYUCIICHHS; 3HAKOMSATCS] 00y4JaIOLIHecs C MOHITUEM JIBUKCHUS U €T0 CBOMCTBAMH, C
OCHOBHBIMH BHJIaMH JIBH)KEHUI, C B3AUMOOTHOILIEHUSIMU HAJIOKEHHUH U IBHXKEHUH; naércs Oonee
rI1y0OOKO€ TPEACTaBICHNE O CHCTEME aKCHOM IIJIAHUMETPUHU M aKCHOMAaTHYECKOM METOJIe; naéTces
HayaJbHOE MIPEJICTABICHHUE TEJIaX U MOBEPXHOCTSIX B IPOCTPAHCTBE; 3HAKOMATCS 00yJaroIuecs
C OCHOBHBIMHU (hOpMYJIaMHU ISl BBIYMCICHHS TUIOMIAACH; MTOBEPXHOCTEH 1 00BHEMOB Tell.
KosinyecTBo yueOHBIX 4acoB:

B ronx — 68 yacos (2 yaca B Henento, Bcero 68 yacos)

B Tom uucie:

KonTponbubix pador - 4

DopMbI TPOMEKYTOYHON U UTOTOBOM aTTeCTallMK: KOHTPOJIbHbIE pa0OThI, CAMOCTOSITEIbHbIE
paboThl, TECTHI.

YpoBeHb 00yueHus — 0a30BbIil.

OTIHYUTENbHBIE 0COOEHHOCTH pa6oqel71 IIPOTPaMMEI 110 CPaBHEHUIO C IPUMEPHOM:
B nporpamMmy BHCCCHbI U3BMCHCHUS: YMCHBIIICHO UJIK YBCIIMYCHO KOJIMYECTBO YaCOB Ha
HN3YUCHUC HCKOTOPBIX TCM. CpaBHI/ITeJII)HaFI Ta6JII/IIIa IMPUBCACHA HUKC.

KomnunuectBo 4acoB B
KonmuectBo yacoB B

Pasnen HPHMEPHOM paboueii mporpamme
nporpamMmme

BBoaHoe noBTopeHue 2 2

9,10. BexkTopsl. MeToa KOOpAMHAT. 20 18

11. CooTHoIeHHUs MeXy CTOPOHAMH U

yrilaMu TpeyroyibHuKa. CKaasipHOoe 12 13

IPOM3BEICHUE BEKTOPOB.

12. JInrHa OKpYXHOCTH U IUIOIIAb KpyTa. 12 12

13. JIBr>xeHus. 12 9

14. OO6 akcmomax reOMeTpHUH. 2 2

15. IloBTOpeHune 8 12

BHeceHne naHHBIX N3MEHEHUH NIO3BOJIUT OXBAaTUTh BECh U3y4aeMblil MaTepral 1o
porpaMMme, MOBBICUTh YPOBEHb 00YUYEHHOCTH ydaluXxcs Mo MpeAMETY, a Takxke Ooee
3P PEKTUBHO OCYIIECTBUTH MHIUBUAYAIBHBINA OAXO0 K 00yYarOIuMCs.

Cpok peanu3aiuu paboyeil yueOHO# mporpamMmbl — OAWH Y4eOHBIH TO/I.

B JAaHHOM KJIaCCC€ BEAYIIUMH MCTOAaAMU 06yquI/151 NpEeaAMCETY ABJISIFOTCS:
06’[35[CHI/ITCJ'II)HO-I/IJ'IJ'IIOCTpaTI/IBHI)II\/’I n peHPOHYKTHBHLIfI, XOTA UCIIOJIB3YCTCA 1 HaCTUYHO-




noucKoBuIN. Ha YpOKax UCIOJB3YHOTCA 3JICMCHTLI CICAYIOIINUX TEXHOJIOTHH: JINIHOCTHO
opueHtupoBanHoe ooyuenune, UKT.

OCHOBHOE COJIEPKAHHUE
BBoaHoe moBTopenne (2 yaca)
I'naBa 9,10. BexkrTopnl. MeTox koopauHar. (18 yacoB)
[Tonsitue BekTopa. PaBeHcTBO BekTOpOB. C10KEHUE U BHIYUTAHNE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4Kcio. PaznokeHue BeKTopa o JByM HEKOJUIMHEAPHBIM BeKTopaM. KoopauHatel
BekTopa. IIpocrelimue 3a1aun B KOOpAUHATAX. Y PABHEHUS OKPYKHOCTH U IIPSIMOM.
[IpuMeHeHne BEKTOPOB U KOOPJMHAT IIPU PEILIEHUH 3a]1a4.

Lenb: Hay4uTh 00YYArOIUXCS BBIMOIHATH ISHCTBUS Ha/l BEKTOPAMH KaK
HAIPaBIEHHBIMU OTPE3KaMH, YTO BaXKHO U1 IPUMEHEHUSI BEKTOPOB B (PU3UKE; MO3HAKOMUTD C
UCIIOJIb30BAaHUEM BEKTOPOB U METOZa KOOPAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a/1a4.

BexTop onpenensercs Kak HalpaBJIE€HHbBINA OTPE30K U IEUCTBHS HaJl BEKTOPAMH BBOJSITCS
TakK, KaK 3TO MPUHATO B (PU3UKE, T. €. KaK JICHCTBUA C HANIPaBICHHBIMHU OTpe3kaMu. OCHOBHOE
BHHUMaHUE JI0JDKHO OBITh Y/I€TICHO BHIPA0OTKE YMEHUH BBIINOJIHSATH ONEpalliy Ha/l BEKTOPaMHU
(cxy1agpIBaTh BEKTOPHI IO MTPaBUIIaM TPEYTOJIbHUKA U MTapajljIelorpaMMa, CTPOUTH BEKTOP,
PaBHBIN Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAKXKE BEKTOP, PAaBHbIN IPOU3BEIACHUIO JAHHOTO
BEKTOPA Ha JAHHOE YUCJIO):

Ha npumepax noka3zpiBaeTcsi, Kak BEKTOPbI MOT'YT IPUMEHSTHCS K PEILICHUIO
reoMeTpuIecKuX 3a1ad. Jlemonctpupyercs 3pHeKTUBHOCTh IPUMEHEHUS (POPMYIT st
KOOPJIMHAT CEPEANHBI OTPE3KA, PACCTOSHUS MEXAY ABYMS TOUKAMH, YPABHEHUU OKPYKHOCTHU U
IPSIMON B KOHKPETHBIX T€OMETPUUECKUX 3ajjauax, TEM CaMbIM JA€TCs MIPEICTaBICHUE 00
U3YYECHUU T€OMETPUUYECKUX (PUTYp C IOMOIIBI0O METO/I0B AITeOPHI.

I'naBa 11. CooTHoleHHs MeKIAy CTOPOHAMM M yIJIaMH TpeyrojibHuKa. CkajsipHoe
npousBeaeHue BeKTOpoB. (13 yaco)

CuHyc, KOCUHYC M TaHT€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. PellieHne TpeyrojibHUKOB.
CkanisipHO€ MTPOU3BEIEHNE BEKTOPOB U €r0 IPUMEHEHHE B TEOMETPUUECKUX 3ajauax.

Lenb: pa3BUTh yMEHHE 00YJAIOIIMXCS TPUMEHATh TPUTOHOMETPUUYECKUH anmapaT npu
peLIEeHNN TEOMETPUYECKUX 3a]1a4.

Cunyc u kocunyc aro6oro yria oT 0° 1o 180° BBOASTCS C MOMOIIBIO €TUHUYHOM
IIOJIyOKPY’KHOCTH, JIOKa3bIBAIOTCSI TEOPEMBI CHHYCOB U KOCHHYCOB M BBIBOJIMTCS €III€ OJTHA
dbopMyna TIoMaau TPEYTONIbHUKY (TTOJIOBUHA MPOU3BECHUS IBYX CTOPOH Ha CHHYC yria
MEXy HUMH). DTOT ammnapar IpUMEHsIeTCs K PEIIEHUI0 TPEYTOJIbHUKOB.

CkansipHoe MpOU3BECHNE BEKTOPOB BBOJUTCS KaK B (pU3HKE (IPOU3BEACHUE JUIS
BEKTOPOB Ha KOCHHYC yIJla MeX1y HUMH). PaccMaTpuBaroTCsi CBONCTBA CKAISIPHOTO
IIPOU3BENICHUS U €70 IPUMEHEHHE NIPU PELIEHUH T€OMETPUUYECKUX 3a1a4.

OCHOBHOE BHUMaHHE CIEAYET YACIUTh BEIpAaOOTKE MPOYHBIX HABBIKOB B IPUMEHEHUU
TPUTOHOMETPUYECKOTO anmapara npu pelieHu reOMeTPUIECKUX 3a1au.

I'nasa 12. JIlnuHa oOKPY:KHOCTH U IJI0AAb Kpyra. (12 yacoB)

[IpaBunbHBIE MHOTOYTOJIBHUKU. OKPY>KHOCTH, OITMCaHHAs1 OKOJIO TPaBUIILHOTO MHOTOYTOJIbHUKA
Y BIIMCAaHHAs B Hero. IlocTpoenne nmpaBuiIbHBIX MHOTOYTOJIBHUKOB. [[JTMHA OKPYKHOCTH.
ITmomazne kpyra.

[enb: paciupuTh 3HaHUE 00YYAIOIIMXCS O MHOTOYT'OJIbHUKAX; PACCMOTPETh MOHATHUS
JUTMHBI OKPY>KHOCTH U TUTOIIAIN Kpyra v (GOpMYIIbI A UX BBIYHCICHUS.

B Hauane Temsbl 1aercs onpeneneHne NpaBUiIbHOTO MHOTOYTOJIbHUKA, U
paccMaTpUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX, OMUCAHHOM OKOJIO PAaBUIBHOTO MHOTOYTOJIbHUKA
Y BIINCAHHOW B Hero. C MOMOIIBIO ONMMCAHHON OKPYKHOCTH PEIIAOTCS 337a4H O TOCTPOECHUHN
MPaBUIILHOTO IIECTUYTOJIbHUKA U IPABUIIBHOTO 271-yrOJIbHUKA, €CIIM JIaH MPaBUIIbHBIH JI-
YTOJIbHUK.

®opMyIibl, BEIPAKAIOIIME CTOPOHY MPABUIBHOTO MHOTOYTOJIbHUKA U PaJNYC BIMUCAHHOU
B HETO OKPY>KHOCTH 4Y€pPe3 PAINYC ONMCAHHOW OKPYKHOCTH, UCITOJIB3YIOTCS ITPU BBIBOJIE
dbopMyI ATMHBI OKPYKHOCTHU U TUIOIIAIU Kpyra. BeIBo omupaeTcss Ha UHTYUTUBHOE TIPE/ICTaB-
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JICHHE O TIpeJielie: MPH HeOTPAaHMYCHHOM YBEIHUYECHUHN YHUCIIa CTOPOH MPaBUIBLHOTO
MHOTOYT'OJIbHUKA, BIUCAHHOTO B OKPYKHOCTh, €T0 MEPUMETP CTPEMUTCS K JUIMHE ITOU
OKPYKHOCTH, a TJIOMalb — K IUIOMIAAHN KPyra, OTpaHMYEHHOTO OKPYXHOCTBIO.
I'nasa 13. [IBu:kenus. (9 yacon)
OTtobpaxenue miockocTu Ha ceOs. [Tonstue nBmxenns. OceBas U HEHTPAIbHAS CUMMETPHH.
[TapannensHbiit epenoc. [loBopoT. HanoxxeHnus v 1BUKEHUS.

Lesb: MO3HAKOMUTH OOYUYAIOMIUXCS C IOHATHEM JBMKEHUS U €r0 CBOHCTBAMHU, C
OCHOBHBIMH BHJIaMU JBW)KCHUM, C B3AUMOOTHOILICHUSIMU HAJIO)KEHUN U IBHXKEHUH.
JIBI>KeHME MI0CKOCTH BBOJUTCS KaK OTOOpaKeHUeE TIIOCKOCTH Ha ce0s1, COXpaHsIoIIee
paccrosinue Mexay Toukamu. [Ipu paccMoTpeHun BUI0B ABMKEHUM OCHOBHOE BHUMaHHE
yIIeNSAETCs IOCTPOCHUIO 00Pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJIBHUKOB IIPU OCEBOW U
HEHTPaJIbHOU CUMMETPUSX, MapaieIbHOM IepeHoce, moBoporte. Ha apdexTHrix mpumepax
MOKa3bIBACTCS MPUMEHEHHE ABIKEHUH IPU PELICHUU T€OMETPUYECKHX 3a/1a4.
[TonsiTre HaIOXEHUSI OTHOCUTCS B JAHHOM Kypce K YHCITy OCHOBHBIX MOHATUH. JloKa3bIBaeTcs,
YTO TIOHATHUS HATOXKCHUS U IBUKCHHUS SIBJISIFOTCS] SKBUBAJICHTHBIMHU: JIF000€ HAJIOKEHUE SBISICTCS
JBUKEHHEM IIJIOCKOCTH U 00paTHO. V3ydueHue qoka3aTesbcTBa He SBISIETCS 00513aTENbHbIM,
OJTHAKO CJIEYeT PAaCCMOTPETh CBSI3b MOHITUN HAJIOKEHUS U ABHKCHHS.
006 akcuomax reomeTpum. (2 yaca)

Becena 06 akcmomax reoOMeTpHH.

Lenb: nate 601ee rirybokoe mpeCTaBIeHNuEe O CUCTEME aKCHOM TIAHUMETPUH U
AKCMOMATHYECKOM METOJIE.

B nanHoO#i Teme paccka3blBaeTCs O Pa3IMUHbIX CUCTEMaX aKCUOM F€OMETPHH, B
YaCTHOCTH O Pa3IMYHBIX CIIOCOOAX BBEIEHUS IMOHITHS PaBEHCTBA (puryp.

[ToBTOpenue. Pemenwne 3aa4. (1249acoB)

Lens: IloBTOpenue, 060011IeHNE U CUCTEMATH3alMsI 3HAHUI, YMEHUN U HaBBIKOB 3a KypC
reometpuu 9 kiacca. [loaroroska k I'MA.

TpeboBaHMs K YPOBHIO IIOATOTOBKY O0yJarommxcsi B 9 Kiacce

B xone npernogaBanusi reoMeTpuu B 9 kiacce, paboThl Hal (GOPMHUPOBAHUEM Y 00 YUIAFOIIIHXCS
MEPEYUCIICHHBIX B TPOrpaMMe 3HaHUW U YMEHUH clieAyeT o0paiaTh BHUMaHHE Ha TO, YTOOBI
OHM OBJIa/IEBAJIM YMEHUSMU 00I1ey4e0HOr0o XapakTepa, pa3Ho0Opa3HbIMU crioco0aMu
JEeSTENIbHOCTH, IPHOOPETATH OTIBIT:

ITaHUPOBAHUSA U OCYIICCTBIICHUA aJ'[l"OpI/ITMI/I‘-IGCKOI\/JI ACATCIIbHOCTH, BBIIIOJTHCHU S
3a/laHHBIX ¥ KOHCTPYHPOBAHUS HOBBIX aITOPUTMOB;

pereHus pa3HOOOpa3HBIX KIIACCOB 33/1a4 U3 PA3IMYHBIX Pa3/IeNoB Kypca, B TOM YHCIIe
3aja4, TpeOYIOIHUX MMOKCKA TyTH U CIOCOOOB peIIeHus;

WCCIIEIOBATEILCKON AEATEIPHOCTH, Pa3BUTHUS HIICH, TPOBEICHHUS SKCIIEPUMEHTOB,
0000111eHuS1, TOCTAaHOBKHU M (POPMYITHUPOBAHUS HOBBIX 3a/1a4;

SICHOI'O, TOYHOI'O, T'PAMOTHOT'O U3JIOKCHUA CBOUX MEICJIEN B YCTHOI\/JI U MACbMEHHOU peyn,
WCIIONIb30BAHUS PA3NUYHBIX SI3bIKOB MaTEMaTUKHU (CIIOBECHOTO, CHMBOJIMYECKOTO,
rpagu4ecKoro), CBOOOJHOTO MEPEexoaa ¢ OAHOTO sI3bIKA HA APYTON JUIsl HILTIOCTPAIIUH,
MHTEPIPETAIMH, APTYMEHTAIIUU U JIOKA3aTeIhCTBA,

MPOBCACHUA NOKA3aTCIIbHBIX paCCYX(HeHHﬁ, APTryMCHTAllUN, BBIIBUKCHUSA TUIIOTE3 U UX
000CHOBAHUS;

MOKCKA, CHCTEMaTH3alluy, aHaJIu3a U Kiaccudukanuy nHpopMauu, uCoab30BaHUS
pa3zHoo0pa3HBIX HHPOPMAIIMOHHBIX HCTOYHHKOB, BKIIIOUAs YU€OHYIO U CIIPABOYHYIO
JTUTEPATYPy, COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH.

B pezynomame uzyuenusa Kypca ceomempuu 9 Kknacca ooyuaroujuecsa 00714CHbL.

3HATHL/IIOHUMAThH
®  CYIIECTBO MOHITHS MAaTEMAaTHYECKOTO JJOKA3aTeIbCTBA; MPUMEPHI I0Ka3aTeIbCTB;
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" CyIIECTBO MOHATUS AITOPUTMA; IPUMEPBI AITOPUTMOB;

"  KakK MCMOJb3YIOTCS MaTeMaTudeckue (opMyJibl, ypaBHEHUSI U HEPABEHCTBA; IPUMEPHI UX
MIPUMEHEHUSI JIJIS PEILICHUs] MATEMaTHUYEeCKUX U MPAKTUYECKUX 3a7a4;

"  KaK MaTeMaTUYeCKH OIpe/aeseHHbIe (YHKIIUU MOTYT OMKCHIBATh peabHbIE
3aBUCHUMOCTH; IIPUBOAUTD IIPUMEPHI TAKOTO OIMCAHMUS;

"  KaK NOTPeOHOCTH MPAKTUKU MPUBEIIM MATEMaTUYECKYIO HAyKy K HE0OX0IMMOCTH
paciIipeHysl IOHATUS YNCIIa;

®  BEPOATHOCTHBIN XapaKTep MHOTMX 3aKOHOMEPHOCTEH OKPYXAIOIIEro MUPa; IPUMEPHI
CTaTHUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

"  KakuM 00pa3oM reoMeTpHsi BOSHHUKIIA U3 MPAKTUYECKUX 3a]1a4 3eMIIEMEpHsl; IPUMEPDI
TE€OMETPHUECKUX OOBEKTOB U YTBEPKACHUH O HUX, BAXKHBIX JUIS IPAKTUKH;

" CMBICI UACAIN3ALMH, TO3BOJISIONIEH PelIaTh 3a1a4l PEaAIbHOW 1eHCTBUTEIbHOCTH
MaTeMaTHYECKUMHU METOJIaMH, TPUMEPHI OIINOOK, BO3HUKAIOIINX MTPH WACATH3AIIH;

I'EOMETPUA
yMETh

"  [I0JIb30BaThCS A3BIKOM F€OMETPHUH IS OTIMCAHMS MPEIMETOB OKPYIKAIOIIETO MUPA;

"  pacro3HaBaTh reOMETPHUCCKHE (PUTYPBI, pA3IMYaTh KX B3AUMHOE PACIIONIOKEHUE;

"  p300paXkaTh reOMEeTpUUECKHe (PUTYPHI; BHIIIOIHATH YEPTEKHU MO YCIOBHUIO 3a/1a4;
OCYIIECTBIATH Ipeodpa3zoBaHust GUTyYD;

"  pacro3HaBaTh Ha YEPTEKaxX, MOAEISAX U B OKPYXKAIOIIEH 00CTAaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TEJa, N300paxaTh UX;

® B IIPOCTEHIIMX CIy4asxX CTPOUTH CEUYCHHS U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEII;

"  [POBOAUTH ONEPAIMU HAJl BEKTOPaAMH, BBIUUCIATD JUIMHY U KOOPIAUHATHI BEKTOPA, YToJl
MEX1y BEKTOPaMU;

®  BBIUMCIIATH 3HAYCHUSI TEOMETPUUECKUX BEJIMUMH (JJIUH, YTJIOB, IJIOMIA/Iei, 00bEMOB), B
TOM yncie: 115 yriaoB oT 0 1o 180° onpenensts 3Ha4€HHUS] TPUTOHOMETPUUYECKUX
GyHKIUH M0 3aJaHHBIM 3HAYEHHSM YTJIOB; HAXOAUTh 3HAUYEHUS! TPUTOHOMETPUUYECKIX
(GYHKIUH 10 3HAYCHUIO OJTHOW W3 HUX, HAXOJUTh CTOPOHBI, YIIIBI M IIOMIAIH
TPEYrOJIbHUKOB, IJTUHBI IOMAHBIX, IyT OKPYKHOCTH, IUIOMIAEH OCHOBHBIX
reoMeTpUUYecKux GUryp u Guryp, COCTaBI€HHBIX U3 HUX;

"  pelmiaTh TeOMETPUYECKUE 3aauH, ONUPAsICh HA U3YUYEHHBIE CBOWCTBA QUTYD H
OTHOIIIEHUN MEXy HUMH, IPUMEHSIS IOTIOJIHUTEIbHBIE TIOCTPOSHUS, aJIre0pandecKuii u
TPUTOHOMETPUYECKUH ammnapar, UJIed CAMMETPUH;

"  [POBOAUTH JOKA3aTEIbHBIC PACCYXKICHUS PU PEIICHUH 337124, UCIIOIb3Ys U3BECTHBIC
TEeOpeMbl, 0OHAPYKUBasi BOBMOKHOCTH JIJISl X UCTIOJIb30BaHUS;

=  pemiaTh MPOCTEUIINE TIITAHUMETPUUECKUE 3a]1a4l B IPOCTPAHCTBE;

UCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTHUUECKOM IEATEeTHHOCTH U

IMOBCEIHEBHOM KU3HHU JIJIS:

®  OINHCAHMS PeaJbHBIX CUTYAIINI Ha SI3bIKE TEOMETPUH;

"  pacyeToB, BKIIOUAIOIIUX MPOCTEUIIINE TPUTOHOMETPUUECKHE (OPMYJIBI;

®  peUIeHUs FTEOMETPUUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TPUTOHOMETPUHI

=  pelieHus MPaKTUUECKHUX 3a/1a4, CBA3aHHBIX C HAXOXKJIECHUEM T€OMETPUUECKUX BETUUNH
(ucmonb3yst MPU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPEACTBA);

"  [OCTPOCHHI T€OMETPUIECKUMU HHCTPYMEHTAMH (JIMHEWKA, YTOJbHHK, ITUPKYJIb,
TPAHCHOPTHP).



KanennapHo-remaTudeckoe njiaHupoBanue reomerpusi 9 kiaacc aprop JI.C. ATaHacsid (2 yaca B He/1eJII0 )

OO — ¢dponTtansusiii onpoc, UPJ] — unnuBuayansHas padora y nocku, MPK — unauBuyansHas padoTa 1o KapToukam,
CP — camocr. padota, [IP — npoBepounas pabora, MJ] — matemarnueckuit aukTant, T — TecToBas paboTa

Kon- Ocnognvie 6uovl yueonoil Buo xonmpons Aama
Ne Pazoen npozpammur Tema ypoxka 60 Tpebosanus k pesyivmamy N nposedenus
wacos eAmenbHOCmU ypoxa
1 2 3 4 5 6 7
1 BBoaHoe nosTopenue (24) 1 3Hame: OCHOBHOH TEOPETUICCKUH MaTepHal [DopMyIUPOBATH ONpPEAEIICHUE 02.09
TpeyroabHuK Ba KYPC.F eomerpu 7 Kiacca. TPEYrOJIbHUKA, Pa3JIn4aTh BUIBI ®O [1],
Ymems: pemate COOTBETCTBYIOIIUE 3aJa4U TPeyroBHIKOB, IPUMEHSTE CBOHCTBA 1 WP
PU3HAKU TPEYTOJIbHUKOB, PeIaTh
Bajaun
2 MHOrOyronsHUKH 1 - 3namp. OCHOBHOW TECOPETHYECKHUIA MATEPHAITDOPMYIIUPOBATH ONPEAECICHHE @dO [1], 03.09
Ba Kypc reomMeTpus 8 Kiacca. MHOTOYTOJIbHON (DPUTYPBI, TPUBOMUTE NPK
Ymempw: pemats COOTBETCTBYIOLIHNE 3a/1a4UH [pHMepBI TAKUX GHUIYp, pellaTh 332K
I'maa 9. BekTopsl 104
3 [TonsiTue BekTOpA. 2 -yMETh U300pakaTh, 0003HaYaTh BEKTOP, DopMyarpoBaTh ONpeAeIeHUE U @O [1], 09.09
4 HYJIEBOW BEKTOP; MIUIIOCTPUPOBATD IIOHATUS nPA 10.09
-3HaTh BUJIbl BEKTOPOB HAMPaBJIEHHOTO OTPE3Ka, BEKTOpa, pl| '
IJTMHBI BEKTOPA, KOJUTMHEAPHBIX U
OpPTOTOHAJILHBIX BEKTOPOB
5 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB. | 3 ~YMETb IPAaKTUYECKH CKIIAIbIBaTh U BEIUNTATH [BBITOJIHATE CII0KEHUE BEKTOPOB 110 @O0 [1], 16.09
6 IBa BEKTOpA, CKJIabIBATh HECKOJIBKO paBUITy TPEYTOJIbHHUKA U 10 MIPABUITY 151911 17.09
7 BEKTOPOB mapasuiesniorpamma. JlokassiBaTh HNPK '
CBOMCTBA CJI0KEHUS U BBIYATAHUS Cp 23.09
BEKTOPOB
8 YMHOXEHHE BEKTOPA Ha YUCIIO. 3 ~YMETb CTPOUTH ITPOU3BEIACHUE BEKTOPA HA  [BBINOJIHATE ONEPALAI0 YMHOKEHHE @O [1], 24.09
9 [THCII0; CTPOUTE CPE/IHIONO JIMHHIO TPAICLH  [BEKTOPA Ha HCIIO M JOKA3EIBATE eé I/g’gl 30.09
10 CBOICTBa
01.10
11 Pemenue 3amau. 1 [YMETb Ha YEPTEXKE [10KA3BIBATH CYMMY, [TpuMeHATE ONpeneseHys U TpaBuia npu @O [1], 07.09
Pa3HOCTB, IPOU3BEJIEHUE BEKTOPOB; PELLIEHUH 3a1a4 npP/a
[TPUMEHSATH 3TH IPaBUJIa NP PEIICHUH 33/1a4 I1P




12 KonTtponbhas padora Nel 1 [TprMEHUTH TEOPETUUECKUE 3HAHUS TTPU PeraTh 3amaum. KP 08.10
«BekTopp» pCIICHIN 33121
I'maBa 10. Merox koopauHaT 104
13 KoopauHatel BekTOpa. 2 [YMETh HaXOAUTh KOOPAUHATHI BEeKTOpa 10 ero (OOBSICHATh U WILTIOCTPUPOBATH IOHSITHE DO [1], 14.10
14 Pa3I0KEHUIO ¥ HA00OPOT; OIPEIEIATh [IPSIMOYT'OJILHOIM CUCTEMBI KOOPJAUHAT, nPJ 15.10
[KOOPAMHATHI PE3YIbTATOB CIOKEHUS, [KOOpAWHAT TOUYKH U KOOPAWHAT BEKTOpa CP[2], '
BBEIYUTAHUS], YMHOXKECHHS Ha YHUCIIO pl|
15 Pemienue 3anau. 1 -YMETb IPUMEHSATh 3HaHUA NIPU PELICHUN PemaTe 3amaun 1Mo TeMe «KOOPIMHATHI @O [1], 21.10
Baja4 B KOMILJIEKCE BEKTOPa» nPJ
16 [Ipocreitmme 3agaun B 3 ~yMETB OIPEAEIATh KOOPIUHATHI PAIHyC- BEIBOAUTE U UCTIOJIB30BAaTh IPU @O [1], 22.10
17 KOOpIMHATAX. BEKTOpA; HAXOJIUTh KOOPJIMHATHI BEKTOpa pemeHnn 3a/1a4 (GOpPMYITbI cepeTnHBI 1P/ 28.10
18 epe3 KOOpAMHATHI €ro Hayajla ¥ KOHILIA; 0Tpe3Ka, JITUHBI BEKTOPa, pacCTOSTHUE NPK '
BBIYUCIIATH JUIMHY BEKTOPA IO €TI0 MEXIY ABYMs TOUKAMHU CP[2], 29.10
[KOOpAWHATaM, KOOPAUHATBI CEPEIUHBI I1P
0Tpe3Ka U PacCTOSHNE MEXIY ABYMS TOUKaAMU
19 YpaBHEHHUE OKPY)KHOCTH U MPSAMON | 2 -3HaTh ypaBHEHUE OKPYKHOCTH; BEIBOIUTE M HCIIOJIB30BATh IIPU @O [1], 11.11
20 -3HATh YPaBHEHUE MPSIMOil pemeHny 3a1a4 (popMyIbl ypaBHEHUS npJ, CpP2 12.11
-YMETh pellaTh 3a/1a4i Ha IPUMEHEHHE OKPY>KHOCTH U IIPSIMOI
bopmybl
21 Pemenue 3amau. 1 -3HaTb YPABHEHHUs OKPYKHOCTH U NpsAMOM;  [Pemars 3a1a4u 10 TEME «IIPOCTEHIINE 0l0) 18.11
-YMETh PEIIaTh 3a1a4n Bajady, ypaBHEHUE OKPY)KHOCTU U nPA
MpsIMOiD) HNPK
22 KonTponpHas padora Ne2 «Meton | 1 -yMETh pelIaTh MPOCTEHININE 3a1auu B PemiaTs 3agaun KP 19.11
KOOpAWHAT» [KOOpAMHATAaX,
-yMETh pelIaTh 3a/1a41 Ha COCTaBJICHUN
[YpaBHEHHI OKPY>KHOCTHU U NPSIMOU
I'meall. CooTHoOmIEHHE MEXTY 14y
CTOPOHAMU U YIJIaMU
TPEYTOJIbHUKA
23 -3HATh ONPe/IeTICHUE OCHOBHBIX DopMyTUpOBaTh M WILTIOCTPHUPOBATH @O [1], 2511
24 CuHYyC, KOCHHYC, TAHTEHC YTJIA. 3 TPUTOHOMETPHUYECKUX (PYHKIMH U UX oIpeieNIeHNe CHHYCca, KOCHHYCa, nP/a 26.11
25 CBOMCTBA; TaHreHca M KoTaHreHca yrios ot 0 1o pi| '
-YMETb PEIATh 3a/1a4X Ha IPUMEHEHHE 180, BEIBOIUTH OCHOBHOE CP[2], C-4 02.12
(bopMyIIBI U BEIYUCTICHNSI KOOPAMHAT TOYKH TPUTOHOMETPUYECKOE TOKAESCTBO
1 dopmyiniel npuBeAeHUs,
26 ITomans TpeyroapHMKA. 1 -yMETb BBIBOJUTH (POPMYITy ILIOIIAIH DopMyIMpOBaTh U JOKA3BIBATH TEOPEMY DO [1], 03.12
TPEYTOJIbHUKA; 0 TUIOIAAU TPEYTOJIbHUKA U IIPUMEHSATH nPA




~YMETh MPUMEHSTH (DOPMYITy TIPH PEIICHUN
Bamau

Py pelieHune 3a1a4d

27 Teopema cuHyCOB. 1 -3HaTh TEOPEMY CHHYCOB U YMETh PEIIaTh DopMyHpoOBaTh U T0Ka3eBaTh TEOpemy | PO [1], UP[ 09.12
Bagayy Ha e€ IPUMEHEHHUE CHHYCOB
28 Teopema KOCMHYCOB. 1 -3HATh BBIBOJ ()OPMYJIBL; DOpMyIHpPOBATh U JOKA3BIBATH TEOPEMY DO [1], 10.12
-yMETh IPUMEHSATH (POPMYITy IPH PEIICHUH  |[KOCHHYCOB 15191
Bamaqd CP[2], C-5
29 Perierre TpEyroabHUKOB. 3 -YMETh HAXOIUTh BCE LIECTh IEMEHTOB DopMyIHUpPOBATE U IPUMEHSTH IIPU @O [1], 16.12
30 TpeyrojbHUKA M0 KAaKUM-HUOY b TpeM pelIeHnH 3a1a4, 0OBSICHATh, KaK 15191 17.12
31 ITaHHBIM 3JIEMEHTAM, OTNPEESIOIMINM MCIIOJIb30BaTh TPUTOHOMETPUUECKHUE HNPK )
TPEYTOIBHUK (hopMyITBI B I3MEPUTENHHBIX paboTax Ha CP[2], C-6 23.12
MECTHOCTH
32 CKaJIIpHOE MTPOU3BEICHUE 3 3HaTh moHATHE "yroy Mexay BekTopamu",  (DopMynupoBaTth onpeneseHue yria ®O 24.12
33 BEKTOPOB [OHATHS CKAISAPHOTO IIPOU3BEICHHS MEXTy BEKTOPaMHU U CKAJISPHOTO UP], 30.12
BEKTOPOB, CKaJIIPHOIO KBaApaTa BEKTOPa [POM3BEICHHUS BEKTOPOB, BBIBOIUTD
34 (hopMyITy CKaJsIpHOTO IPOU3BEACHUS MZK’ 13.01
uepe3 KOOPMHATEI BEKTOPOB, CI;
(hopMynrpoBaTh 1 000CHOBEIBATH
[YTBEp K /I€HHE O CBOMCTBAX CKaJIIPHOIO
TPOM3BEICHMUSI
35 Pemenue 3agau 1 [IPUMEHSATH TEOPETHYECKHUE 3HAHUS M cronb30BaTh (HOPMYITHUPOBKY U TII1P 14.01
CBOWCTBA MIPU PELICHUH 3a7a4 I1P
36 KonTponbnas pabota Ne3 1 -yMEThb IPUMEHSATH TEOPEMY CHHYCOB H PeriaTs 3agaun KP 20.01
CooTHOIIIEHHE MEXKTYy CTOPOHAMH [TCOpEMY KOCHHYCOB B KOMILICKCE ITPU
Y yTJIaMH TPEYTrOJIbHUK pCHICHUN 337129
I'maa 12.Jln1uHa OKPY>KHOCTH U 129
IJIOIIAAb Kpyra
37 [IpaBUIIBHBIE MHOTOYTOJIBHUKH. 2 ~YMETb BBEIYMCIIATE YTOJI MPAaBUILHOTO DopMyIHpOBaTh ONPEEIICHUE @O0 [1], 21.01
38 IMHOTOYT'OJIbHUKA 110 (pOpMYJIE; PaBUJILHOTO MHOTOYTOJIbHUKA, PeLIaTh 15191 27.01
-yMETh BIIHCHIBATH OKPYKHOCTD B Bagayuu, (GOpMYJIUPOBATH U JIOKA3bIBATh HPK '
[PaBUIIbHBI MHOTOYTOJIFHHUK M OITUCBIBATh  [TEOPEMBI 00 OKPY>KHOCTSIX OIMCaHHON
OKOJIO MPaBUIILHOI'O MHOTOYTOJIbHUKA
BITCAHHOW B HETO, (hOPMYIMPOBATH U
ITOKa3bIBaTh TEOPEMY CHHYCOB
39 Haxoxxnenne cTopoH MpaBUILHOTO | 5 -YMETb PEIATh 3a1a41 HA IPUMEHEHHE BBIBOANUTE M UCIIOJIB30BaTh ()OPMYJIBI ISt DO [1], 28.01
40 MHOT'OYT'OJIbHHUKA Y€pe3 paguycChl (I)OpMyJ'I 3aBUCUMOCTU MCKIY R, I, an, BBIYHCJICHUS TJIOIAAN IPAaBUJIBHOT'O I/IPH 03 02
41 ONMCAHHOMN ¥ BIMCAHHOI ~YMETb CTPOUTh IIPABUIIbHBIE MHOTOYTOJIBHUKA, €T0 CTOPOHBI U painycC CP[2], '
42 OKPYXKHOCTEH. MHOTOyTOJIbHUKU BITMCAaHHON OKPY>KHOCTH, pEIIATh 3a7aun NPK, 04.02
Ha [TOCTPOCHHE MPABUIILHBIX A 10.02

43




MHOTOYT'OJTbBHUKOB ITP 11.02
44 JlninHa OKPY)KHOCTH U ILIOIIA/Th -3HaTh (QOPMYJIBI AJIS1 BBIYUCIICHUS JUIMHBL  [OOBACHSTH NOHATHS JJIMHBI OKPY>KHOCTH DO [1], 17.02
45 Kpyra. OKPY>KHOCTH U ITOIAU KPyra; M TUTOTIAJM KPYTa, BRIBOAUTE (POPMYJIBI 1P/ 18.02
46 -YMETh BBIBOJUTE (DOPMYJIBI U peIIaTh 3aJ[a4H |1l BBIYMCICHUS JUTMHBI OKPYKHOCTH H CP[2], C-8 24' 02
Ha FIX IPUMEHEHIE ITMHBL TYTH, TUIOMIATA KPYTa U TUTOIIAIH .
KPYTOBOTO CEKTOpa
47 Perienue 3anau [MPUMEHSTh TEOPETUUCCKHUE 3HAHUS [TpuMeHATs TeOpETHYECKHE 3HAHUS TIPH IIK 25.02
pereHnn 3a1a9
48 KoHntponbnas padota Ne4. [[nuHa -yMETh PEIaTh 3a/1a41 Ha 3aBUCHMOCTH Pemars 3a1auu [3], KP-4 03.03
OKpY>KHOCTH U INIOIIAJAb Kpyra IMCIKIOY R, I, an; peIIaTh 33J1a4M, UCIOJIb3Ys
(hopMyIIBI TMHBI OKPYXHOCTB, IIOMIAIN
KpyTa ¥ KpyrOBOTO CEKTOpa
I'maBa 13. [IBuxenus (84)
49 JIBYOKEHUS. BHATBH, YTO ABJIACTCS ABUKEHUEM INIOCKOCTH (0OBACHATH, YTO TAaKoe OTOOpa)kKeHHe @O [1], 04.03
50 BHATh Kakoe OTOOpaXCHWE Ha IUIOCKOCTHIIIOCKOCTH Ha ce0si M B KakOoM cliydae NP 10.03
MBJISIETCS OCEBOM CHMMETPHEH, a KaKOGOHO Ha3bIBAETCA JBHIKEHUEM IIJIOCKOCTH CP[2], '
HEHTpaJIbHON
51 Tapannenvnolii nepenoc u nosopom -3HaTh CBOICTBA MapauIeIbHOIO EPEHOCa; - |0OBSICHUTE, YTO TAKOE OCEBAs @O0 [1], 11.03
52 [YMETb CTPOUTH (PUTYPHI TIPU TAPAJUIETPHOM — (CHMMETPHS, IEHTPaJIbHAS CHMMETPHS, 2111 17.03
53 repeHoce Ha BEKTOP. mapasuIeIbHBIN epeHoC U TOBOPOT,
00OCHOBBIBATh, YTO 3T OTOOPAKEHUS 18.03
IIOCKOCTH Ha ce0sl ABJISIOTCS
ITBMOKEHUSIMHU, OOBSICHATh, KAKOBA CBSI3b
MEX]Ty IBUKCHUCM U HAJIOKCHUSIMH,
MJLTIOCTPUPOBATH OCHOBHBIE BUJIBI
ITBIDKEHUH, B TOM YHUCIIE C IOMOIIIBIO
KOMITBIOTEPHBIX IPOTrPaMM
54 Pewenue 3a0au [YMETh CTPOUTH (DUTYPHI TIPH ITOBOPOTE HA [TpuMeEHATH TEOPETUYECKUE 3HAHUS ITPU @O [1], 31.03
55 YTOJl « pELIEHUH 3a1a4 1P/ 01.04
[P '
56 KonTtponpHas padora Ne5 [YMETb CTPOUTh (DUTYPHI IIPU NapajuiebHOM  [PelaTh 3a1auu KP 07.04

«JIBUKEHUS»

MEPEHOCC U MOBOPOTE

I'maBa 14. HaganbpHbBIE CBEICHUS U3
CTEpEOMETPUHU




o7 MHororpaHHuku 2 YMETb CTPOUTH MHOTOYTI'OJIbBHUKH €T0 OBACHATH YTO TaKOE @O0, 08.04
58 BIEMEHTHI, 3HaTh BUAbl MHOTOYT OJIbHUKOBMHOTOYTOJIbHUK,ETO FPaHH,PV%Paa I, 14.04
BEPIIUHBI, THArOHAIH, KaKOK WP
MHOTOYTOJIBHUK HAa3bIBACTCSI BBITYKIIBIM,
4TO TAKOE II- yrOJbHAs MPU3Ma,eé
OCHOBaHUs, OOKOBBIE TPaHU U OOKOBBIC
pepadopMyTUpOBaTH H 0OOCHOBEIBATH
[YTBEP>KIEHUS O CBOMCTBE AUAroHasei
[apajieNenuresia, BBIBOAUTD POpMyITy
00bEMA TIPSIMOYTOIBHOTO
[apaJUTHITHITATIE
59 Tena Bpamenus 2 YMETh CTPOUTH T€JIa BPAILCHUS, 3HATh €0 [00BSCHATH KaKOE TeJI0 Ha3bIBaCTCs @0 15.04
60 DIEMEHTBI, IPUMEHSATh 3HAHUS IIPH [IAINHIPOU, KOHYCOMC(EPOH, Iapom UPA 21.04
peleHuH 3a1ad €T 2JIEMEHTBI, OOBSICHANTH KAKHMHU
(bopmynamu BeIpakaeTcsi 000beM U
rI0IIIa]Th OOKOBOM
[MOBEPXHOCTULIWIMH]PA,
KOHYCa,TUTOIAa b mapa , cepsl
M300pakaTh M paclo3HOBanb Ha
PUCYHKaX MPU3MY , apaLICICITHIIE Tt
EPAMHETY, ITHHIP, KOHYC,Iap
HroroBoe nmoBTropeHue Kypca 84 * PACIIO3HABATH FEOMETPUUECKHE (UTYPBL,
HJ‘IaHI/IMeTpI/II/I 9 KJ1acca Pa3inaTb UX B3aUMHOC
HOBTOpeHI/Ie. paCHOHO)I(GHI/Ie;‘I/I306pa)KaTL
rCOMETPUICCKHUC q)HprI)I; BBIIIOJI HATH
61 ITosTopenue. Penienue 3a1a4 B 3 "YMETb HaXOUTb KOOPIMHATEI BEKTOPA 9€PE3 yepresku no ycnoBuio 3a1a4; OCYIIECTBIATH ©0 22.04
62 KoopauHartax B Tekcrax [ A [KOOpJAMHATBI €0 HayaJla U KOHLA; npeoOpa3zoBanus (GUryp;°peInaTh 3a1a491 Ha 28.04
63 - YMETh BBIYUCIIATH JJIMHY BEKTOPA [0 €T0  [BBIYKCIICHHE TeOMETPHUECKUX BEITHUNH,
[KoOpauHATaM, KOOPAUHATEL CEPEIUHBI PUMEHSISI U3YYEHHbBIC CBOMCTBA QUTYD U 29.04
OTPE3KA M PACCTOSHUE MEXKJTY JIBYMsI TOUKaMu[(POPMYIIbL; *peIaTh FCOMETPHYECKHE 3a1a4H,
64 HOBTOpeHI/Ie. PeHIeHI/IG 3a1aq 3 R yMeTB HaXOJUTh BCE DJIEMEHTHI OIpaiACh I-\I'a N3y4YCHHBIC CBOMCTBaA (1)I/Il"yp u (DO [1]’ 0505
_ OTHOIICHUU MEXKAY HUMU, IPUMCHSIA
65 | amoroyromman » Texctax Peyronnsa 10 KU TP L e o-omposin, e 06.05
AnreOpandecKuil anmapar ¥ coo0pa->KeHUs 12.05
TpeyFOHBHI/IK UMMCTPHUU;*IIPOBOJAUTDL JOKA3ATCIIbHBIC
67 Htorosas koHTponbHas paboTa.Ne6 | 1 -YMETb PHMCHSTH BCE IOJYYCHHBIC 3HAHUS  paccysiienns MpH peLICHHN 3a7ad, 13.05
3a Kypc reomerpuu 9 kiacca MCII0/Ib3Ys1 U3BECTHBIE TEOPEMBI U
68 Pemenue 3amau tecrax A 1 YMETH TIPUMEHSATH BCE MONYYEHHBIE POHapYKHBAst BOSMOKHOCTH HX 19.05
MPUMCHCHU A, *pCIIATH IIPOCTCUIITNE
BHAHMA 32 KypC reomeTpun 9 kacca IUIAHIMETPUYECKIE 3a7]adl B IPOCTPAHCTBE;*
69 Pewmenue 3amau tectax TUA 1 YMETH IPUMEHSATH BCE TOJyYEHHbIE BJIAJCTb ANTOPHUTMAMH PEIIEHHS OCHOBHbIX 20.05

BHaHMS 32 Kypc reoMeTpuu 9 kiacca

Ba—Ja4 Ha MMOCTPOCHHUE,; IIPOBOAUTH
OIrcpanuy HaJ BEKTOpaMU, BBIYUCIIATHL JJIMHY




1 KOOPIMHATHI BEKTOPA, YTOJ MEXIY
BEKTOpaMH;




Kputepun u HOpMBI OLICHKH 3HAHHUM, YMEHHUI U HABBIKOB 00YYarOMIUXCS IO MaTeMaTHKeE.

1. O11eHKa MMCHbMEHHBIX KOHTPOJIBHBIX Da6OT 06an}onmxc;1 10 MaTEMAaTUKeE.

OTBeET OLICHMBACTCSI OTMETKOM «5%», SCIIH:

X/
L X4

X/
L X4

X/
L X4

X/
L X4

paboTa BBIITOJIHEHA MTOTHOCTHIO;

B JIOTUYECKHUX PACCYKICHHIX M 0OOCHOBAHUH PEIICHHS HET MPOOEIIOB U OUIHOOK;

B PCIICHUU HET MAaTEMATHYECKHUX OIMMOOK (BO3MOKHA OJTHA HETOYHOCTh, OMTUCKA, KOTOPAas HE SIBIISETCS CIICACTBIEM HE3HAHUSI UITU
HEMMOHUMaHHUS Y4eOHOT0 MaTepuaa).

OTMmeTKa «4» CTaBUTCS B CISAYIOIINAX CIyJasX:

paboTa BBINOIHEHA TTOJHOCTHIO, HO 0OOCHOBAHUS IIArOB PEIICHHS HEAOCTATOUYHBI (€CJIM YMEHHUE 000CHOBBIBATH PACCYK/ICHUS HE SBIUIOCH
CIIEIUATILHBIM 00BEKTOM ITPOBEPKH );

JIOTTYIIICHBI OTHA OIIMOKA WU €CTh JIBA — TP HEJ0UYETA B BRIKIIAIKAX, PUCYHKAX, YepTexax WK rpadukax (€Ciim 3TH BUIBI padboT HE
SIBISUTUCH CIICIIMAIBHBIM OOBEKTOM TIPOBEPKH ).

OTMeTKa «3» CTaBUTCS, ECIU:

JomnyiieHo 0osiee oIHOM omMOKH UK 0oJiee ABYX — TPEX HEJ0YETOB B BHIKJIAJIKAX, UEPTEKaX WU rpadukax, HO oOyJaromuiics obnagaer
00s13aTeIbHBIMU YMEHUSIMU TI0 TIPOBEPSIEMOM TEME.
OTMeTKa «2)» CTaBUTCS, €CIIU:

JIOTYIIEHBI CYIIECTBEHHBIE OMMUOKH, MTOKAa3aBIlIKe, YTO 00yJaronuics He 001aaeT 00s3aTeIbHBIMA YMEHUSMHU 110 JAHHOM TeMe B TIOJTHOM
Mepe.
OtMmeTKa «1» cTaBUTCS, €CIU:

pa60Ta IMOoKa3aJia MOJIHOC OTCYTCTBHUC Y o6yqa10merocsi 00s13aTeNbHBIX 3HAHUI 1 YMCHI/Iﬁ Io HpOBepHeMOﬁ TEMC WJIM 3HAUYUTCIIbHAA 4aCTh
pa60T51 BBITIOJIHEHA HE CAMOCTOSATCIIBHO.

VYuuTenb MOXKET MOBBICUTh OTMETKY 3a OPUTMHAIBHBIN OTBET Ha BOIIPOC WJIM OPUTHHAJIBHOE PELIEHHE 3a/1a4k, KOTOPbIE CBUJIETENIbCTBYIOT O
BBICOKOM MaT€MaTHYECKOM pa3BUTHH 00yUaroIIerocs; 3a peleHue 0ojee CI0KHOHM 3a/1a4M WK OTBET Ha 0oJiee CI0XKHBIN BOIPOC, MPeI0KEHHbIE
oOyuarolemMycst JOTOJTHUTEIBHO MOCIIE BBIMOIHEHUSI UM KaKUX-TH00 IPYrux 3alaHui.

2.0HGHKa YCTHBIX OTBETOB 06vqa}0mnxcs1 10O MaTEMAaTUKeE

OTBET OIIEHNBACTCSI OTMETKOM «5», €CITH YIYCHUK:



X/
L X4

X/
L X4

IIOJIHO PacKpbLI COJIEpkKaHUE MaTepHuaia B 00beMe, IPeayCMOTPEHHOM IPOrpaMMOM U y4eOHUKOM;

W3JI0KWI MaTepuas FPaMOTHBIM SI3bIKOM, TOYHO MCIIOJIb3Ysl MAaTEMAaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEACIICHHON JIOTHYECKON
II0CJIEI0BATEIbHOCTH;

NPaBUIBHO BBIOIHUII PUCYHKH, YEPTEXKHU, TPA(QUKH, COMYTCTBYIOIIUE OTBETY;

II0Ka3aJl yMEHUE WIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU IIPUMEPaMHU, IPUMEHSTH €€ B HOBOW CUTYallu! IIPY BBIIIOJHEHUH NTPAKTUYECKOTO
3a1aHUS;

IIPOIEMOHCTPUPOBAJ 3HAHUE TEOPUH PaHEE U3YUEHHBIX COITYTCTBYIOIUX TEM, C(OPMUPOBAHHOCTh U YCTOWYMBOCTb UCIOJIB3YEMBIX IPU
OTBETE YMEHUH U HaBBIKOB;

OTBEYAJl CAMOCTOSTEIbHO, 0€3 HaBOJAIIUX BOIPOCOB YUUTEIIS;

BO3MO>KHBI OJJHA — JIB€ HETOYHOCTH ITPH OCBELICHUE BTOPOCTEIIEHHBIX BOIIPOCOB MJIU B BBIKJIAJIKaX, KOTOPHIE YYCHHUK JIETKO HCIIPaBUII
[I0CJIE 3aMEYaHUs YUUTEIS.

OrtBer OLCHUBACTCA OTMETKOM «4», €CJIM YAOBJICTBOPSACT B OCHOBHOM Tp€6OBaHI/I$[M Ha OLICHKY «5 », HO IIPX 3TOM UMCCT OAWH N3 HEAOCTATKOB:

X/
L X4
*
°e

X/
L X4

B U3JIOKCHUU JOITYIICHBI HEOOJIBIIINE HpO6CJII>I, HC NCKAa3UBHICC MATCMATHYCCKOC COJACPIKAaHUC OTBCTA,

JOMMYIICHBI OJUH — ABa HCJA04YCTAa NP OCBCIICHHNHU OCHOBHOI'O COACPKAHUA OTBCTA, UCIIPABJICHHBIC ITOCIIC 3aMCUaHUA YUUTCIIA,
AOIMYIICHBI omnOKka uian 0ojee ABYX HECAOYCTOB IIPHU OCBCHICHHWU BTOPOCTCIICHHBIX BOIIPOCOB HUJIM B BbIKJIaZIKAX, JICTKO HUCIIPABJICHHBIC
IMOCJIC 3aMCUYAHUA YUUTCIIA.

OtMmetka «3» CTaBUTCS B CIEAYIOIIUX CIIyqasix:

/7
°

/7
°

HETOJIHO PacKpbITO COZIEpIKaHUe MaTepuaia (coiepkaHue N3JI0XKeHO pparMeHTapHo, He BCEr/ia MOCIe0BaTeNbHO), HO M0Ka3aHo ol1iee
MOHMMAaHKE BOIpOca U MPOJEMOHCTPUPOBAHbl YMEHHUSI, JOCTaTOYHBIE I YCBOGHHUS ITPOrPaMMHOT0 MaTepuaiia (orpeieaeHbl
«TpeboBaHUAMHU K MaTEeMaTUYECKON MOATOTOBKE 00YYAIOIINXCs» B HACTOSILEH MporpaMMe 10 MaTeMaTHKe);

MMEJNCh 3aTPyIHEHUS WK JAOMYIIEHbI OIIUOKU B ONPEEIEHNN MaTEMaTUYECKON TEPMUHOJIOTUY, YepTexax, BbIKIAJIKaX, UCIIPaBICHHbIE
I10CJIE HECKOJIBKUX HABOIALIUX BOIIPOCOB YUUTEIIS;

YYEHHK HE CIIPaBUJICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYALMM MPH BBITOJIHEHUH PAKTUYECKOTO 3a/1aHMsI, HO BBIIIOJIHUJII 33/1aHUS
00513aTeJIbHOTO YPOBHS CII0)KHOCTHU IO JAHHOM TeMe;

IIPU TOCTaTOYHOM 3HAHUM TEOPETUYECKOT0 MaTepHasa BbIsSIBIIEHA HEJ0CTaTOYHAasi CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

OtMeTKa «2» CTaBUTCS B CAEAYIOIIUX CIydasiX:

X/
o

7/
°

HE PacKpbITO OCHOBHOE COJIepKaHHe yyeOHOro MaTepuaa;
0oOHapyXeHO He3HaHUEe YYEHUKOM OoJiblieil uiu HanboJiee BaXKHON 4acTu yueOHOro MaTepuaia;



+¢* JIOTYIICHBI OMTUOKK B OTPE/ICIICHUH TIOHSATHIA, TIPU HCITOJb30BAaHUN MAaTEeMaTHUECKOW TEPMUHOJIOTHHU, B PUCYHKAX, YepTexax MM rpadukax,
B BBIKJIaJIKaX, KOTOPbIEC HE UCIIPABJICHBI MTOCJIE HECKOJIBKUX HABOJSIIUX BOIPOCOB YUUTETIS.

OtMmeTKa «1» cTaBUTCS, €CIU:

¢ YYEeHUK OOHApPYKWII MOJTHOE HE3HAHWE ¥ HEMOHUMAaHHUE U3y4aeMOro Y4eOHOI0 MaTepralia Wild He CMOT OTBETUTh HH Ha OJIMH U3
MOCTaBJICHHBIX BOIIPOCOB 10 U3YYEHHOMY MaTepHaly.

OOmias k1accuuKaius OnnooK.
[Tpu oneHKe 3HaHUH, YMEHUI M HABBIKOB O0YYAIOMIUXCS CCAYET YUUThIBATh BCE OMIMOKH (IpyOble M HerpyObIe) U HETOYETHI.
3.1. I'pyOBIMU CUMTAIOTCS OIITHMOKU:

- HE3HAHWE OIPEICTICHUS] OCHOBHBIX IMOHSATHH, 3aKOHOB, TIPABHJI, OCHOBHBIX ITOJIOXEHUH TEOpUHU, He3HAHUE POPMYJI, OOIICTIPUHSATHIX CHMBOJIOB
0003HAYCHHI BEJIUYHH, SAMHULl UX U3MEPEHUS,

- HE3HAHNME HAMMCHOBAHUM €IMHUI] U3MEPEHUS;

- HEYMEHHE BBIJICIIUTH B OTBETE IIABHOE;

- HEYMCHHE NTPUMCHSITh 3HAHHUS, AJITOPUTMBI JJIsl PEIICHUS 33134,

- HEYMEHHE JIeJIaTh BHIBOJIBI U 000OIICHMS,

- HEYMCHHE YUTATh U CTPOUTH IPaUKH;

- HEYMEHHE I0JIb30BaThCS IEPBOMCTOUHUKAMH, YUCOHUKOM H CIIPaBOYHUKAMH,

- MOTepsi KOPHSI UM COXPAaHEHHUE MIOCTOPOHHETO KOPHS,

- oTOpaceiBaHue 0e3 0OBSICHEHUH OJTHOTO U3 HUX;

- paBHO3HAYHBIC UM ONIHOKH;

- BBIYHCIIUTENIbHBIE OMIUOKH, €CIIM OHU HE SBIISIIOTCS OITUCKOM;

- JIOTHYECKHE OIITHOKH.

3.2. K HerpyObIM ommokam cieayeT OTHECTH:

- HETOYHOCTbH (hOPMYIHPOBOK, ONIpe/IeIeHUH, TOHATUH, TEOPHii, BEI3BaHHAs! HETIOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB ONPEAEISIEMOr0 MOHITHS
WJIM 3aMEHOM OJTHOTO - ABYX U3 3TUX IPU3HAKOB BTOPOCTENIEHHBIMU;

- HETOYHOCTb Ipaduka;

- HEepalMOHAIBHBIN METO PEIlIeHNUs 3a/Jaul UM HEJOCTaTOUHO MPOJIyMaHHbIN IUIaH OTBEeTa (HapyIIeHHUEe JOTHKH, TOMEHA OTAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENIEHHBIMHU );

- HepalMOHAIbHBIE METO/IbI padOTHI CO CIIPABOYHOM U JIpYroM JIUTEpaTypoit;

- HEYMEHHE pelaTh 3aJauu, BHIIOIHATH 3a/laHHs B O0IIeM BUJIE.

3.3. Hemoueramu siBnsttoTCS:
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HepalOHAJIbHbIE IPUEMBbI BBIYMCICHUN U TPEe00pa30BaHMIA;
HEOpE)KHOE BBIMOJIHEHHUE 3aMUCEH, YepPTexeid, cXeM, rpaduKoB.
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