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КОПИЯ ВЕРНА


ILlnannpyemble pe3yibTaThl 0CBOCHHUS 10 Y4e€OHOMY NpeaMeTy
«MATEMATUKA»

5-9-i1 Ki1acchl

IIpenmeTHBIMM pe3yiabTaTaMH H3ydeHHs npeaMera «MareMatukay sBISIOTCA CIEAYIOLIUE
YMEHUS.

BBIMIOJIHATE ~ apu(pMETHYeCKHe  JeHCTBUS €  HATypAIbHBIMH,  JIECATHYHBIMH,
OOBIKHOBEHHBIMH JIPOOSIMU C paBHBIMHU 3HAMEHATEIISIMU;

yIOTpeOJIATh TEPMUHBI, CBS3aHHBIC C PA3IMYHBIMH BHJAMU YHCEN M CIIOCO0AMH HX
3aIKCU: HaTYypaIbHOE YNCIIO, AECATHYHAS M OOBIKHOBEHHAs JPOOb, IEPEXOIUTh OT OHOM
(dbopMBI 3anHCH K APYTOM;

CpaBHHBATb 4YHCJIa, YIHOPAAOYUBATH Ha6opm YuCCJl; BCCTH CPABHCHUC PpPa3JIMYHBIMU
METOJaMH;

HaXOAUTh 3HAYCHUA CTEIIEHEH C HaTypaJIbHBIM ITOKAa3aTCIICM,

COCTaBJISITh HECJIOXKHbIE OyKBEHHBIE BbIpAKEHHUS U (OPMYJIbI; OCYLIECTBISATH B
BBIPAXKCHUAX U (bOpMyJ'IaX YHUCJIOBBIC IMOACTAHOBKU W BBIIIOJHATH COOTBCTCTBYIOIIUC
BBIYUCIICHUS,

pelaTh JMHEWHbIE YpaBHEHUSI aIreOpanyecKuM METOI0M;

IMOJIb30BATbCA OCHOBHBIMU CIAHWHHULIAMH IJIMHBI, MAaCCbl, BpCMCHHU, CKOPOCTH, IJIOLIaaH,
00BEMa; BeIpakaTh 0oJiee KPYIHbIE eAMHUIBI B O0JIee MEJIKUEe U HAa000POT;

pelaTh TeKCTOBbIC 3a/1a4u apU(YMETHUYSCKUMH M aJITeOpandecKMMU METOJIaMH, BKITIOYast
3a/1a4u ¢ APOOSIMU U TIPOLICHTAMHU;

CTPOUTH MPOCTEHININE TEOMETPUICCKUE (PUTYPBI;

YUTaTh MH()OPMAIUIO, 3aIMCAHHYI0 C MOMOIIBIO JTHHEHHBIX, CTOJOYATBIX U KPYTOBBIX
Jarpamu;

CTPOMTH NPOCTEUIINE JTUHENHBIE, CTOJI0YAThIE U KPYTOBBIE JUarpaMMBbl;

HaXOOUTh peICHUA (OKU3HCHHBIX)» (KOMHGTGHTHOCTHBIX) 3aja4, B KOTOPBIX
UCTIOJIB3YIOTCSl MATEMAaTHYECKHIE CPEIICTBA;

paboTaTh Ha KaJIbKYISTOPE;

MPOBOANTHh HECIOXKHBIE JIOKA3aTeNbCTBa, IIOJydaTh MPOCTEHIINE CIEACTBHUS W3
HN3BCCTHBIX PAaHCC MOJTYUCHHBIX

YTBEPXKJACHUI, OILIEHWBATh JIOTUYECKYIO TMPABUIBHOCTh PACCYKICHHM, HCIOIB30BaTh
MPUMEPHI JUISI UJUTFOCTPAIIUU U KOHTPIPUMEPHI AJIsl OTIPOBEPIKEHUS YTBEPKICHUH;
co371aBaTh MPOAYKT (pe3yJbTaT MPOECKTHOMN NEATENTbHOCTH), JIJIST U3YUYCHHS M OIUCAHUS
KOTOPOTO HCIOJIB3YIOTCS MaTeMaTHIECKUE CPE/ICTBA.

ILnaHMpyveMble pPe3VJbTAaThl M3VUEHHS KYPCA MATEMATHKH, (5'6 KJIACCHI)

PannonanbHble Yuc/ia

Yuenux nayuumcs:

1) noHMMaTh 0COOEHHOCTH IECATUYHON CUCTEMBI CUMCIICHHUS;

2) BnaieTh NOHATUSIMH, CBA3aHHBIMU C JIEJIMMOCTBIO HATypaJIbHBIX YUCEIT;

3) BblpaxkaTh uHCIa B OJKBUBAJEHTHBIX (opmax, BbIOMpas HauOosiee TMOAXOASIIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYaluy;

4) cpaBHUBATh U YHIOPSAAOYMBATh PAllMOHAJIbHBIE YUCIIA;

5) BBINOJIHATH BBIUUCIECHMSI C PAlMOHAIBHBIMM YMCIAMH, COY€Tash YCTHbIE M IHCHbMEHHBIE
npUEMBI BBIYUCIICHUH, TPUMEHEHUE KAJIbKYJISATOPa;



6) UCHOJIb30BaTh TOHSTHUS M YMEHUsS, CBS3aHHbIE C MPONOPIMOHAILHOCTHIO BEJIUYUH,
MPOIICHTAaMH B XOJIe PEIICHHS MaTEeMaTHYECKHUX 3a/lad W 3aJad W3 CMEXKHBIX TPEIMETOB,
BBITIOJIHSITH HECJIOKHBIC MPAKTUUYECKUE PACUETHI.

Yuenux nonyuum eozmooicnocms.

1) MO3HAKOMUTHCS C TO3UIIMOHHBIMU CHCTEMaMU CUYMCIICHUS C OCHOBAHUSIMU, OTJIMYHBIMU OT 10;
2) yriyOuTh M pa3BUTh MIPEACTABIICHHS O HATYPAJIBHBIX YHCIaX U CBOWCTBAX JEITMMOCTH;

3) Hay4YHThCS HCIOJB30BATh MNPUEMBI, PAIMOHAIU3UPYIOLIME BBIYUCICHUS, MNPUOOpPECTH
MIPUBBIYKY KOHTPOJMPOBATH BHIYUCIICHHS, BRIOUPAs TTOAXOISIINMA ISl CUTYaIlUH CIIOCO0.

JlelicTBUTEIbHbIE YU CJIA

Yuenuxk nayuumcs:

KCIIOJIb30BaTh HAYAJIbHBIC MPE/ICTABICHUS O MHOKECTBE JEHCTBUTEIbHBIX YUCEN.

Yuenuk nonyuum eozmoorcnocms.

1) pa3BUTh IPEICTABICHUE O YKCIIC U YUCIOBBIX CHCTEMaX OT HATypaJIbHBIX JI0 ICUCTBUTEIIBHBIX
YUCEJ; O POJIY BBIYMCICHHUI B YEIOBEYECKOU MPAKTUKE;

2) pa3BUTh U YIIyOUTh 3HAHUS O JECATUYHOM 3aMCH NEUCTBUTEIBHBIX YnCeN (MIePUOINICCKIE
Y HEMIEPUOUYECKHE IpoOn).

HN3mepenus, npudInKeHUus1, OLEHKH

Yuenux nayuumces:

UCIIOJIB30BaTh B XOJI€ pELIEHUs 3a/lady dDJIEMEHTApHbIC TMPEJCTaBJICHUS, CBS3aHHBIE C
MPUOJIKEHHBIMU 3HAYECHUSIMH BEJIMYHMH.

Yuenux nonyuum eozmoorcnocms.

1) MOHATH, YTO YHCIOBBIC JAaHHBIE, KOTOPHIE HCIOIB3YIOTCS ISl XapaKTEPUCTUKU OOBEKTOB
OKPY’KAIOIIETO MHpa, SBISIOTCS MPEUMYIIECTBEHHO NPHOMMKEHHBIMH, YTO IO 3aIlUCH
npUOIMKEHHBIX 3HAYCHUH, COAEepKAIUXCS B MH(OOPMALIMOHHBIX UCTOUYHUKAX, MOXKHO CYAHUTDH O
MOTPEITHOCTH MPUOIKCHHUS;

2) MOHATH, YTO TMOTPEIIHOCTh pe3yiabTaTa BBIUMCICHUNM JOJDKHA OBITH COM3MEpHMa C
MOTPEITHOCTHIO UCXOIHBIX TAHHBIX.

Harasiinasi reomerpust

Yuenux nayuumcs:

1) pacmo3HaBaTh Ha 4YepTekaX, PUCYHKAX, MOJENAX M B OKpPYKAIOIIEM MHpE IUIOCKHE |
IPOCTPaHCTBEHHBIE T€OMETpUYECKHEe (QUTYPHI;

2) pacnio3HaBaTh Pa3BEPTKHU KyOa, MPAMOYTOIbHOIO Mapaienenumnena, IpaBuIbHON TUpaMu/Ibl,
IWIMHAPA U KOHYCa,

3) cTpouTh pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO Napasuieenunes1a;

4) onpenensaTh MO JUMHEHHBIM pa3MepaM pa3BEPTKHU GUTyphl JMHEHHBIE pa3Mepbl caMoi (pUrypbl
1 Hao0opoT;

5) BBIYUCIHATH 00BEM MPSIMOYTOJIBHOTO MapauIesenuIeaa.

Yuenuk nonyyum 6osmoorcHocmo:

1) BbUUCHATE OOBEMBI MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (UIYp, COCTABICHHBIX W3
NPSMOYTOJIBHBIX TTapaIlJICTIeITHITCIOB;

2) yrnyOuTh U pa3BUTh NPECTABICHUS O IPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (PUTYpaX;

3) IPUMEHSATH TOHATHE PA3BEPTKH /ISl BHITOJTHEHHUS TIPAKTUIECKUX PACUETOB.

Il1anupyeMble pe3yabTaThl H3VUEHHS KYpPCa ajJredopsl , 7 Kaace

PanunonaJibHbIE YHCJIA

Yuenuk nayuumcs:

1) cpaBHUBATH M YNOPSIIOYMBATH pallMOHAIbHBIE YUCIA

2) BBIITOJIHATH BBIYUCIICHUS C paHI/IOHaHI)HI)IMI/I YuUcCJIaMHu, codcTas yCTHBIe U TIINCBMCHHBIC
MPUEMBI BBIYUCICHUH, TIPUMEHSTh KAJIbKYJISATOD;




Yuenux nonyuum 603mooicnocmn:

1) HayuuThCs HCHOIB30BaTh IPUEMBI, PALHMOHAIN3ZUPYIOIIME BBIYMCICHUS, HIpuoOpecTH
NPUBBIUKY KOHTPOJIMPOBATH BHIYMCIICHUS, BBIOUPAst MOIXOSIIUI ISl CUTYalMy CIoco0.
JlelicTBUTEIbHBIE YU CJIA

Yuenux nayuumeca:

1) rcnosib30BaTh HaYAJIBHBIE IPEICTABICHUS O MHOXKECTBE JIEHCTBUTENBHBIX YHCEIT;

Yuenux nonyuum 6ozmooicnocmn:

1) pa3BUTh peACTABICHNE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYpPAJIbHBIX 10 1€HCTBUTEIIBHBIX
YKCEJI; O POJIU BBIYUCICHUN B YEIIOBEYECKOU IPAKTHUKE;

Anredpanyeckue BbIPaKeHUs

Yuenux nayuumeca:

1) BnazeTh NOHATHEM «TOXIECTBO», «TOXIECTBEHHOE IpeoOpa3oBaHHE», pellaTh 3aJauu,
coaepkaiiie OyKBeHHBIE JaHHbIE; padoTaTh ¢ (OpMyIaMu;

2) BBINOJHATH IPE0Opa30BaHUs BEIPAXKEHUI, COJIEpKAIUX CTENEHU C LEJIBIMU OKAa3aTeIsIMH ;
3) BBINOJIHATB TOXKJIECTBEHHBIE IPe00pa30BaHuUs PallMOHAIbHBIX BBIPAKEHUI HAa OCHOBE IPaBUII
JecTBUI HaJl MHOTOYJIEHAMU U anreOpanyeckuMu Apo0smu;

4) BBIIOJIHATH PA3JI0KEHUE MHOTOUJIEHOB HA MHOKUTEIIH.

Yuenux nonyuum eozmooicnocmy:

1) HayuuTbCs BBINOJHATH MHOIOLIArOBBIE IPEOOpa3oBaHMsl PALMOHAIBHBIX BBIPAKEHUIH,
HOPUMEHSS IIUPOKUI Habop crioco0OB U MPUEMOB;

2) npuUMEHATh TOXKJIECTBEHHbIE MpeoOpa3oBaHUs Ul PEUICHUs 3a]a4 U3 Pa3IndHbIX Pa3/eiioB
Kypca ( Harpumep, Ui HaX0XKICHHUsI HauOO0JIbIIero/HauMEHbIIET0 3HaUeHUs BBIPAKEHUS ).
YpaBHeHus

Yuenux nayuumcs:

1) pemaTb OCHOBHbBIE BBl PAllMOHAJIbHBIX YPAaBHEHMH C OJHOW NEPEMEHHOM, CUCTEMBI JIBYX
YPaBHEHMH C IByMsI IE€PEMEHHBIMU;

2) noHMMAaTh YpaBHEHHE KaK BaKHEUIIYI0O MAaTEMaTHUECKYIO MOJEIb /ISl OUCAHUS U U3YUEHMUS
pa3sHOOOpa3HbIX peabHbIX CUTYalUi, peliaTh TEKCTOBbIC 3a/1a4l AJIreOpanyeckuM METOI0M;
Yuenux nonyuum 6ozmooicnocme:

1) oBiageTh crenuagbHBIMU IPUEMaMM PEIICHUs YPaBHEHUN U CUCTEM YpaBHEHHI; yBEpPEHHO
IPUMEHSTH annapaT ypaBHEHUH Ui pelIeHHs pa3HOOOpa3HbIX 3a/1ad U3 MaTeMaTHKU, CMEXHBIX
IIPEIMETOB, TPAKTUKU;

Ilnanupyembie pe3yJabTAThl H3YYEHH Kypca ajredpbl , 8 kiacc.

JeiicTBUTEIbHBIE YHCJIA

Yuenux nayuumcs:

1) BrazeTh NOHATHEM KBaJIPaTHOIO KOPHSI, IPUMEHSTH €r0 B BEIYUCICHUSIX.

Yuenux nonyuum eosmoorcnocmy:

1) pa3BuTh M yriyOUTh 3HAHUS O JEHCTBUTENbHBIX YHCIAX

AuredpanyecKkmne BbIPaKeHUS

Yuenux nayyumca:

1) BBIMOJHATH NPe0Opa30BaHus BBIPAKEHHH, COJepKALINX KBaJpaTHbIE KOPHU;

2) BBINOJIHATH Pa3I0KEHNE MHOTOYWIEHOB HA MHOXKHUTEIH.

Yuenux momyduT BO3MOKHOCTB:

1) HayuuTbCs BBINOJHATH MHOIONIATOBBIE MPEOOPA30BaHMs pPALMOHAIBHBIX BBIPAKEHUH,
OpUMEHSS IIUPOKUI Habop crlocoOOB U MPUEMOB;

2) npuUMEHSATh TOXJIECTBEHHbIE MpeoOpa3oBaHus Ui PeUIeHHs 3aJa4 U3 pa3InyHbIX Pa3/IesioB
Kypca ( Harpumep, Ui HaX0XKICHUs HauOOoJIbIIero/HaUMEHBIIET0 3HAYeHUs BBIPAYKEHHUS ).
YpaBHeHus

Yuenux nayuumces:

1) pemaTh OCHOBHBIE BBl PAallMOHAJIBHBIX YPAaBHEHHUI C OJIHOM MEpPEeMEHHOHM, CHCTEMBI ABYX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU;




2) MOHMMATh YpaBHEHHE KaK BAXHEHUIIYI0 MaTEMaTHYECKYIO0 MOJEIb JJIsi ONMCAHUS U U3YUYECHUS
pa3sHOOOpa3HbIX PeaIbHBIX CUTYallU, peIlaTh TEKCTOBBIE 3a/1a4M alIreOpanyeckKuM METOJ0M;

3) npumeHsTh rpaduvecKre NPEACTaBICHUS IS MCCIEIOBaHUS YpaBHEHMMH, MCCIECIOBAHUSA U
pELICHHsI CUCTEM YPaBHEHUH C IByMs IEPEMEHHbBIMH.

BbInycKHUK OJTy4UT BO3MOKHOCTD:

4) oBnajeTh CHEeUUAIBHBIMU IIPUEMaMH PELICHUs YPAaBHEHMM M CHCTEM YPAaBHEHUH; yBEpEHHO
IPUMEHSTH annapaT ypaBHEHUH Ul pelIeHUs] pa3HOOOpa3HbIX 3a7a4 U3 MaTEMATUKU, CMEKHBIX
IPEIMETOB, IPAKTHUKH;

5) npuMeHsTh rpadudecKue MpeaCTaBICHUS I UCCIEI0BAaHUS YPAaBHEHNUH, CHCTEM YpaBHEHUH,
cojiepKaiux OyKBeHHbIC KOA(DPHUITUEHTHI.

OcHoBHBIE TOHATHS. YNCIIOBBIE QYHKINU

Yuenux nayuumcs:

1) moHUMaTh M UCHONB30BaTh (DYHKIIMOHAIBHBIC MOHATUS U S3bIK ( TEPMUHBI, CHMBOJIHYECKUE
0003HaYeHHUS );

2) cTpouTh rpaduKu IEMEHTAPHBIX (DYHKIMI; MCCIIEeI0BaTh CBOMCTBA YMCIOBBIX (DYHKIMHA Ha
OCHOBE M3Yy4€HUS MOBEACHUS UX I'PapUKOB;

3) noHuMaTh (QYHKIUIO KaK BaXKHEUIITYI0O MAaTEMATUYECKYIO0 MOJEJIb JJIsl OIUCAHUs IPOLIECCOB U
SBJICHUHA OKPYKAIOIIEro MHpa, MPUMEHATh (YHKUMOHAIbHBIN SA3BIK I ONUCAaHUA U
HCCIICIOBAHMS 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BETHIYNHAMH.

BbIyCKHUK MOTY4YUT BO3MOXKHOCTb HAyUUThCA:

4) TPOBOAWT HWCCIEIOBAHUS, CBS3aHHBIC C W3yYECHHEM CBOWCTB (DYHKIMI, B TOM 4HCIE C
UCIIOJIb30BAaHUEM KOMIIBIOTEPA; HAa OCHOBE TIpa)MKOB H3Y4EHHBIX (YHKUMH CTpOUTh Ooiee
CJI0XkHbIE TpapuKH ( KyCOUHO-3aJJaHHbIE, C «BBIKOJOTHIMU» TOUKAMHU U T.II. );

5) wucnonp3oBaTh (DYHKIMOHAJIBHBIE NPEACTABICHUS M CBOMlCTBa (YHKUMH [ pelieHus
MaTeMaTUYECKUX 3a7a4 U3 Pa3IMYHbIX pa3/ieloB Kypca.

IlnanupyeMbie pe3y/bTaThl H3VUEHHS KYPCa aJreopbl , 9 kiacc.

PanunonajJbHBIE YHCIA

Yuenux nayuumces:

1) BbIpakaTh uMcCIa B OJKBUBAJNEHTHBIX (opmax, BbIOMpas Haubolee TMOAXOASIIYIO B
3aBUCHMOCTH OT KOHKPETHOW CUTYaluu;

2) BBIMOJHATH BBHIYHUCICHHUS C pPallMOHAIBHBIMH YHCIAMHU, COYeTass YCTHbIE U MHUCHMEHHBIE
IPUEMBI BBIYUCIIEHUH, IPUMEHSTh KaJIbKYIATOP;

3) ucmonb30BaTh TOHATHS W YMEHHMs, CBSI3aHHBIE C TPOMOPIHMOHATBHOCTHIO BEIUYUH,
HpOHeHTaMI/I B XO0Ae pemeHI/m MATEMAaTUYCCKUX 3ada4 W 3ada4 M3 CMCKHBIX HpC}IMeTOB,
BBITIOJTHATH HECTIOKHBIE MAaTEMATHUECKHUE PACUETHI.

Yuenux nonyuum eozmoorcnocms.

1) HayyuThCS WCMHOIB30BATh MPUEMBI, pAIMOHATH3UPYIOUINE BBIYUCICHUS, MPUOOPECTH
IPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BbIOUpasi MOAXOASAIINN AJI CUTYalluH Cr1ocoO0.
HN3mepenus, npudIuzKeHUsI, OLEHKH

Yuenux nayuumces:

1) ucmonb3oBaTh B XOJE pELICHUS 3a1ad JJIEMEHTapHbIE MPEJCTaBICHHS, CBS3aHHBIE C
HpI/I6J'II/I)K€HHI)IMI/I 3HAYCHUSIMU BCIINYUH.

ylleHuK noxyvyum 603MOANCHOCMb !

2) IIOHSTH, YTO YMUCIOBBIC OAaHHBIC, KOTOpI)Ie I/ICHOJ’IBSYIOTCSI JJI XapaKTepI/ICTI/IKI/I O6’B€KTOB
OKPYXKAIOIIET0 MHpPA, SBIAIOTCS MPEUMYIIECTBEHHO NPUOMIKEHHBIMU, 4YTO TIO 3allUCH
HpI/I6J'II/I)KeHHI)IX 3Ha'-IeHI/H71, coaepmanmxcs[ B I/IH(l)OpMaHI/IOHHBIX HCTOYHHUKAX, MOKHO Cy,}]I/ITB (6]
MOTPEIIHOCTH MPUOIKEHUS;

3) MNOHATh, 4YTO MOTPEIIHOCTh pe3yjibTaTa BBIYUCIECHUN JOJDKHA OBITH COM3MEpPHMa C
MOTPEIIHOCTHIO HCXOIHBIX JaHHBIX.

HepaBencrBa

Yyenux nayuumcs:




1) noHMMarh W TPUMEHATH TEPMUHOJIOTMIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOLIEHHEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABCHCTB;

2) pemiath JUHEHHbIE HEPABEHCTBA C OJJHOM NEPEMEHHOW M MX CHCTEMBI; peuiarh KBaJIpaTHbIE
HEpPaBEHCTBA C ONOPOH Ha rpaduuecKue NpeICTaBIeHus;

3)npUMEHSTH anmnapar HEPaBEHCTB JUIsl PELICHUs 3a/1a4 U3 pa3IM4HbIX Pa3/esioB Kypca.

Yuenuk nonyuum 6ozmooicnocmo Hayuumoca:

1) pa3HOOOpa3HBIM TIpHUEMaM JIOKa3aTebCTBA HEPABEHCTB; YBEPEHHO INPUMEHSTH armapaT
HEpaBEHCTB JUIsl pEIIEeHUs Pa3HOOOpPa3HBIX MaTeMaTHMUYeCKMX 3aJady M 3a7ad U3 CMEKHBIX
IIPEIMETOB, TPAKTUKU;

2) mnpuUMEHATh Trpaduyeckue NPEeACTaBICHUS JUIsI HUCCIENIO0BaHMS HEPaBEHCTB, CHCTEM
HEpPaBEHCTB, COJIepKAINX OYKBEHHBIE KOI()(DUIIUCHTHI.

OcHoBHbIE NOHATHS. YK c/I0BbIE PYHKIMH

Yuenux nayuumcs:

1) noHUMaTh U UCHOJIB30BATh (DYHKIIMOHAIBHBIE MOHATUS U SI3bIK ( TEPMUHBI, CUMBOJIMYECKHUE
0003HaYCHHUS );

2) cTpouTh rpauKu IEMEHTApHbIX (DYHKIMI; MCCIe0BaTh CBOMCTBA YMUCIOBBIX (DYHKIMHA Ha
OCHOBE M3YYEHUS MOBEACHUS UX TPAPHKOB;

3) noHUMaTh (YHKLHUIO KaK BaKHEHUIIYI0O MaTeMaTHYECKYIO0 MOJAENb JJIs OIMMCAaHUsS IPOLIECCOB U
ABJICHUN OKPY)KAIOILIEr0 MHpa, NPUMEHATh (QYHKIUOHAJIbHBIA SA3BIK JUISI OINHCAaHUS U
UCCIIEIOBaHMSI 3aBUCUMOCTEHN MeXly (pU3HMUECKUMH BETUUUHAMU.

Yuenux nonyuum 6o3mooicHocms Hayuumvcsi:

1) mpoBOAMT HCCIIEOBAaHUS, CBSI3aHHBIE C M3YyYEHHEM CBOMCTB (YHKUMH, B TOM 4YHCIE C
UCTIOJIb30BaHUEM KOMITBIOTEPA; HAa OCHOBE TIpa)MKOB HM3Y4EHHBIX (YHKIHMH CTPOUTH Ooiee
CJIO’KHBIE TpaUKH ( KyCOUHO-3a/laHHbIE, C «BBIKOJIOTHIMU» TOUKAMH U T.II. );

2) ucnosp30BaTh (YHKIMOHAIBHBIE IPEACTABICHUS M CBOWCTBA (YHKUUN Ui peElIeHUs
MaTEMaTUYECKUX 3aad U3 Pa3IMYHBIX pa3/ieoB Kypca.

YucioBble MOCI€10BATEIBLHOCTH

Yuenux nayuumcs:

1) nmoHuMaTe M MCHONB30BaTh SA3BIK IOCIEAOBATENbHOCTEH (TEPMUHBI, CHUMBOJUYECKUE
0003HaYCHHS ),

2) npuMeHsTh (HOPMYIIbI, CBA3aHHBIE C apU(PMETHUECKON U reOMETPUUYECKON MPOTpPeCcCUsiMHU, U
anmapar, cOpMHUPOBAHHBIM MPH U3YYEHUH JAPYIHX PA3/IeNoB Kypca, K pElIeHHUI0 3ajay, B TOM
YHCJIe C KOHTEKCTOM U3 PEaIbHOM KU3HU.

Yuenuk nonyuum eosmooicnocmo Hayuumocs:

1) pemath KOMOMHMPOBAHHBIE 3a/1a4M C PUMEHEHUEM (HOPMYII N-TO WIEHAa U CYMMBI MIEPBBIX N
YJICHOB apU(PMETUYECKOH M TeOMETPUYECKOH MpOorpeccui, NMpUMEHss IMpH 3TOM ammapaT
YpaBHEHUI U HEPABEHCTB;

2) noHUMaTh apu(pMETHYECKYI0 U F€OMETPUUYECKYI0 MPOrpeccuu Kak (PyHKIMH HATYpajIbHOIo
apryMeHTa; CBSI3bIBaTh apu(METHUECKYIO TPOTPECCUIO C TMHEHHBIM POCTOM, T€OMETPUUECKYIO —
C OKCIIOHEHLIUAIbHBIM POCTOM.

OnucarejibHasi CTATUCTUKA

Yuenux nayuumcs

1 )ucnonb30BaTh MpocTeiine CnocoObl MPEACTABIICHUS U aHAJIN3a CTATUCTUYECKUX JIAHHBIX.
Yuenux nonyuum eosmooicnocmeo

1) npuoOpecTu mepBOHAYAIBHBIA OINBIT OpraHU3allMu cOOpa AAHHBIX HPU MPOBEACHUU OIpoca
0O0IIeCTBEHHOTO MHEHHSI, OCYLIECTBIATh X aHAIU3, MPEACTABIATh Pe3yIbTaThl ONpPOCa B BHUJE
TaOHITBI, TUATPAMMBI.

Cay4aiinble cOOBITHSI U BEPOATHOCTD

Yuenux nayuumcsa

1)HaXOIUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTD CIIy4aifHOT'O COOBITHSL.

Yuenux nonyuum eosmoorcnocmo



1) mpuoOpecTH ONBIT MPOBEACHUS CIy4alHBIX HKCIEPUMEHTOB, B TOM YHCIIE C IOMOIIBIO
KOMIIbIOTEPHOT'0 MOZAEIMPOBAHNUS, UHTEPIIPETALUH UX PE3YIbTATOB.

Komo0unnaropuka

Yuenuk nayuumcs

1)pemate KOMOMHATOPHBIE 33]]a4U HA HAXOKJCHHUE YNCIIa OOBEKTOB MJIM KOMOMHAIIUH.

Yuenux nonyyum eozmoorcnocmuo

1)Hay49HUTHCS HEKOTOPBIM CIIEHUAIBHBIM IIPUEMaM pelIeHIsi KOMOMHATOPHBIX 3aj1ad.

Ili1anupyeMble pe3yJbTaThl H3YYEHUSI KYPCa reoMeTPHH , 7 KJace .

I'eomeTpuueckue purypnbi

Yuenux nayuumeca:

1) monb30BaThCS SA3BIKOM T'€OMETPUM Ul ONUCAHUS INPEAMETOB OKPYXKAIOLIEro MUpa U MX
B3aMMHOTO PACIIOJIOKECHHUS;

2) pacno3HaBaTh M H300pa’kaThb HAa YepTeKaX M PUCYHKAX IeoMeTpudecKkue (Urypbl M HX
KOH(HUTypaInu;

3) HaxXOaUTh 3HAYEHUS JJIUH JIMHEHHBIX 3J€MEHTOB (DUI'Yp M UX OTHOILEHMS, IPaJyCHYIO0 Mepy
yraos ot 0 1o 180 , mpumeHss onpezaeneHus, CBOICTBA U NMPU3HAKK (UTYP U UX DJIEMEHTOB,
OoTHOIIeHUs (Uryp (paBEHCTBO);

4) pemath 3a1a4M Ha JOKA3aTEbCTBO, OMHUPAsSCh HA MU3YYEHHBIE CBOMCTBA (DUTYp U OTHOLICHUI
MEXy HUIMH U IPUMEHSISI H3y4EHHbIE METO/Ibl J0KA3aTeIbCTB;

5) pemaTh HECIIOKHBIE 33/1a4M HAa MMOCTPOSHHE, IPUMEHSSI OCHOBHBIE AJITOPUTMBI TOCTPOSHHSI C
HOMOILBIO LIUPKYJIS U IMHEHUKH;

6) pemaTh NPoCTEHIINE MIIAHUMETPUIECKHE 3a7a4l B TPOCTPAHCTBE.

Yuenux nonyyum 6ozmoorcnocmn:

1) oBmaseTe METOAaMHU pEUICHWS 3aJad Ha BBIYHMCICHUS W JOKA3aTENIbCTBA: METOIOM OT
IPOTUBHOT'0, METOJIOM Ilepebopa BapUaHTOB;

2) nproOpecTu OIBIT MPUMEHEHHS aNreOpanyecKoro anmapaTa Mnpu peleHud TeOMETPUIECKUX
3ajay;

3) oBiameTh TPAJUIIMOHHON CXEMOH pEIIeHUs 3a/a4 Ha MOCTPOCHUE C MOMOIIBIO IUPKYIS H
JUHEUKU: aHaJIU3, TIOCTPOEHUE, JOKa3aTeIbCTBO U UCCIIEI0BAHUE;

4) npuoOpecTH OMbIT HCCIEIOBAaHUS CBOMCTB IUIAHUMETPUYECKHX (QUIYp € TOMOIIbIO
KOMITbIOTEPHBIX IPOTPAMM.

N3mepenne reoMeTpu4ecKuX BeJTHYNH

Yuenux nayuumcs:

1) ucronmp30BaTh CBOWCTBA M3MEPEHUS [UIMH M YIJIOB NPU PEIICHUH 3a7]ad Ha HAXOXKICHUE
JUIMHBI OTpE3Ka U rpaJyCHON Mephl yIiia;

2) BBIYHUCIATH JUIMHBI THHEHHBIX AJIEMEHTOB TPEYTOJIHHUKOB U UX YTJIBI;

3) BBIYUCIATH IEPUMETPHI TPEYTOJIBHUKOB;

4) pemaTh TPAaKTUYECKHE 3aJaud, CBSI3aHHBIE C HAXOXKICHHEM T'€OMETPUYECKUX BEIWYHH
(Mcnomb3yst MpU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUECKUE CPENICTBA).

Yuenux nonyuum 6ozmooicnocmn:

1) mpuobpectu ombiTa NPUMEHEHHUs aiaredpanyeckoro ammapara I[pU pelIeHdud 3ajad Ha
BBIYHCIICHHE.

IlnanupyeMble pe3ybTaThl H3YYEHHSI KYPCAa reoMeTpHH , 8 KJacc.

I'eomerpnueckue Gpurypsl

Yuenux nayuumcs:

1) mosb30BaTbes A3BIKOM TE€OMETPHUM ISl ONHCAHUS IPEIMETOB OKPYKAIOIIEr0 MUpa M HX
B3aMMHOI'O PACTIONOKEHHUS;

2) pacno3HaBaTh W H300pakaTb Ha dYepTekaX M PHUCYHKaX reoMeTpuueckue (QUrypbl U HX
KOH(UTypaiuu;




3) HaxoIuTh 3HAYEHHs JUIMH JIMHEHHBIX 3JEMEHTOB (UIYp M MX OTHOUICHHS, NPUMEHSSA
OIpe/ieNIeHus, CBOMCTBA U NPU3HAKU (UIYyp U MX 3JIEMEHTOB, OTHOLIEHUs (Guryp (paBeHCTBO,
noo0ue, CUMMETPHS);

4) pemath 3a/1a4M Ha JA0Ka3aTeJIbCTBO, ONUPASCh HA U3Y4YEHHBIE CBOMCTBA (UIYp U OTHOLIEHUH
MEXy HUIMH U TIPUMEHSISI H3Y4E€HHBIE METO/IbI I0KA3aTEIbCTB;

5) pewiaTh HECIIOKHBIE 3a/1a4M Ha OCTPOCHUE, IPUMEHSS OCHOBHBIE AJITOPUTMbI IOCTPOCHHUS C
MOMOIIBIO IIUPKYIIS ¥ TUHEHUKH;

6) pemaTh npocTeine nIaHuMeTpUIecKue 3a1auH.

Yuenux nonyuyum 6o3mooicnocmn:

1) oBnmazeTh MeTOJAaMHU pEIIEHUs 3a7ay HAa BBIYMCIEHHWE M J0Ka3aTeIbCTBO: METOJOM OT
IPOTHBHOTO, METOJIOM MOA00MS, METOAOM Mepedopa BApHAHTOB,;

2) npuoOpecTu ONbIT NMPUMEHEHUs anredpandeckoro M TPUTOHOMETPUUECKOro armapara Mpu
pEILLIEHNU TEOMETPUYECKUX 3a/1a4;

3) oBnageTh TPAJULMOHHOM CXEMOM pelleHUs 3a/ad Ha IOCTPOEHHUE C MOMOILBIO LUPKYIS U
JMHENKU: aHaJIu3, IOCTPOEHHUE, 10KA3aTEIbCTBO U UCCIIEJOBAHMUE;

4) Hay4MThCS pelIaTh 33a4K Ha IOCTPOEHUE METOJIOM O100uS;

5) mpruoOpecTy OMBIT BHIOJIHEHUS IPOEKTOB.

H3mepenne reoMeTpu4ecKMX BeJTHYHH

Yuenux nayuumcs:

1) ucnonb30BaTh CBOMCTBA W3MEPEHUs AJIUH, YIJIOB M IUIOUIaJell Npu pelleHUH 3agad Ha
HaXO0X/IEHUE JJIMHBI OTpe3Ka, IPpaJyCHON Mephl yrIia;

2) BBIUUCIATH JUIMHBI JIMHEMHBIX 3JIEMEHTOB (PUIYp M UX YIJIbl, UCIIONB3Ys (POPMYIIBI IUIOLIaIeH
uryp;

3) BBIYMCIATH IUIOIIAN TPEYTOJIBbHUKOB, IPSIMOYTOJIbHUKOB, 1apajuIeIorpaMMOB, TpareLui;

4) pemiaTth 3aJja4y Ha JI0Ka3aTEJIbCTBO C UCIOJb30BaHUEM (OpMYyII IuIomIaael puryp;

5) pewmarp NpakTHYECKUE 3a7ayM, CBS3aHHbIE C HAXOXKACHUEM TI'€OMETPUUYECKUX BEIUYMH
(ucronb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHUE CPE/ICTBA).

Yuenux nonyyum 6ozmoorcnocmn:

1) BeUHCHATH MIOmIAmU (QUTYp, COCTAaBICHHBIX M3 JABYX WIH 0ojee NpSIMOYTOJIbHUKOB,
HapaiesiorpaMMoOB, TPEYTOJIbHUKOB,;

2) BBIYMCHATH IUJIOUIAJAM MHOTOYTOJIBHUKOB, MCIIONb3ySd OTHOILEHUS pPaBHOBEIUKOCTH U
PaBHOCOCTABIIEHHOCTH;

3) npuMeHATh anredpavyecKkuil ammapaT OpHU PEIIeHUWH 3aJady Ha BbIYHMCIIEHUE IUIOIIaJei
MHOT'OYTOJIbHUKOB.

IlnanupyemMblie pe3yabTAThl H3YYCHUS KYPCa reoMeTpuH, 9 kiacc.

Harasanas reomerpust

Yuenux nayuumces:

1) Pacno3naBaTh Ha uepTexax, PUCYHKaxX, MOJAEISAX M B OKPYXKAlOUIEeM MHUpE IUIOCKUE U
IPOCTPaHCTBEHHBIE T€OMETPUYECKHE (DUTYPBI.

2) Beraucnsate 00beM MPsIMOYTOJIBHOTO MapalieeuIe/1a;

Yuenux nonyuum eoszmoorcnocmn.:

1) Bbluncnate 00beMbl NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIYp, COCTABICHHBIX W3
IIPSAIMOYTOJIBHBIX NAPAIJICIICIIUIIEIOB.

2) YrnyOuTh ¥ pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpaX.

I'eomerpuueckue Gpurypsl

Yuenuxk nayuumcsa:

1) Ionp30BaTbesl S3BIKOM T€OMETPUU JJISl ONMHCAHUS MPEIMETOB OKPYXKAIOMIET0O MHUpa M HX
B3aMMHOI'O PACIIOJIOKEHHUS.

2) Pacno3HaBath M M300pakaTh Ha 4YEpPTEKax M PHUCYHKAX TeOMETpUYEcKHe (UIypbl U HUX
KOH(UTypalnu.



3) HaxoauTth 3Ha4YeHUs JUIMH JIMHEHHBIX 3JIEMEHTOB (PUT'Yp UM MX OTHOUICHUS, TPATYCHYIO Mepy
yrnoB or 0 10 , MpUMEHsAsA OINpeNeNeHusi, CBOMCTBA M NPHU3HAKU (PUIYp U UX DJIEMEHTOB,
oTHoOWEeHHs GUryp (CUMMETpPHUH, TIOBOPOTA, MAPAJUICIbHBIN IEPEHOC);

4) OnepupoBaTh € Ha4daJbHBIMU IOHSATUAMHU TPUTOHOMETPUM M BBIIOJIHATH 3JIEMEHTapHbIE
orepanuu HaJ GYHKIUSMH YTIIOB.

5) Pemate 3aaun Ha 10Ka3aTeNbCTBO, ONMPAsCh HA N3YUYEHHBIE CBOMCTBA (PUIYyp U OTHOILIEHUI
MEXly HUIMH U IPUMEHSS N3YYEHHbIE METO/bI 10KA3aTEIbCTB.

6) Pewmats mpocreiinye miaHUMETpUUECKUE 3a/1a4ui B IIPOCTPAHCTBE.

Yuenux nonyuyum 6o3mooicnocmn:

1) OBnagers MeTOJaMHU peIIEHUs 3a/Jad Ha BBIYUCICHUS M JOKa3aTelbCTBA: METOAOM OT
IPOTHBHOTO, METOJIOM MOA00MS, METOAOM Mepedopa BApHAHTOB,;

2) IlpuoOpecTy ONBIT MPUMEHEHUS aNreOpanvyeckoro U TPUTOHOMETPUYECKOIO ammapara Hmpu
pEILLIEHNU TEOMETPUYECKUX 3a/1a4;

N3mepenue reoMmeTpu4eCKuX BeJIHYHH

Yuenux nayuumecs:

1) Hcnonb3oBaTh CBOMCTBA M3MEpPEHMs [UIMH, IUIOLIAJed M YIJIOB IpHM pelIeHUM 3ajad Ha
HaXO0X/IEHNE JJIMHBI OKPYKHOCTH, IJIMHBI JYI'H OKPY>KHOCTH, T'PaJyCHOM MEpHI yria.

2) BbluMcasTh AJMHBI TUHEHHBIX 3J€MEHTOB (GUIYp U MX YIJIbl, MCIOJB3YS (DOPMYJIbl JITHMHbI
OKPY>KHOCTH ¥ JUIMHBI YT OKPY>KHOCTH, (POPMYJIBI TUTOIIAACH QUTyp.

3) BeruncasaTs miaomma M Kpyros, CEKTOPOB.

4) BoluncnsaTh AJIMHY OKPYXHOCTH, JIMHY AYTH OKPY>KHOCTH.

5) PemaTh 3a1auM Ha JOKa3aTEIbCTBO C UCIOIB30BAHUEM (OPMYJI JUIMHBI OKPY>KHOCTHU U JITTUHbI
JyTH OKPYKHOCTH, (hopmyt riomaaei puryp.

6) Pemath npakTuyeckue 3agaud, CBSI3aHHBIE C HAXOXXIACHHEM TI€OMETPUUYECKUX BEJIMYUH
(ucronb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Yuenuk nonyuum eozmooicnocmu:

1) Beruucnare miomanu GUryp, COCTaBICHHBIX W3 JBYX H 0ojee NpSIMOYTrOJIbHHUKOB,
[1apajuIeJIOrPaMMOB, TPEYTOJIBHUKOB, KPyra U CEKTOpa.

2) BbluMcnasTh IUIOMIAJM MHOTOYTOJBHUKOB, MCIIONb3ysd OTHOLIEHHE PABHOBEJIMKOCTU U
PaBHOCOCTABJIEHHOCTH.

3) [IproGpecty OMBIT MPUMEHEHHUSI allre0panuyeckoro 1 TPUrOHOMETPUUYECKOTO anmnapara u uaeu
JBUKEHMS TIPU PELICHUH 3a/1a4 Ha BBIYHUCIICHHE IIJI0IAeH MHOTOYTOJIbHUKOB.

Koopaunarsi

Yuenux nayuumcs:

1) BoruncnsaTe JUIMHY OTpe3Ka M0 KOOpJIMHATaM €ro KOHIOB; BBIYUCIATH KOOPIWHATHI CEPEINHbI
OTpe3Ka.

2) Ucnonb30BaTh KOOPAMHATHBIN METOA JUISl U3YyUEHHSI CBOMCTB IPSIMBIX U OKPYKHOCTEH.
Yuenux nonyuum eosmoorcnocmy:

1) OBnazneTs KOOPAMHATHBIM METO/I0OM PELICHUS 337a4 Ha BBIYMCIEHUE U JI0KA3aTEIbCTBO.

2) ITpuoOpecT ONBIT UCTIONB30BAHUS KOMITBIOTEPHBIX MPOTPAaMM JIJIsl aHAJIM3a YACTHBIX CIy4aeB
B3aMMHOTI'0 PACIIOJIOKEHUSI OKPYKHOCTEN U MPSMBIX.

3) IlpuoGpecTy OMBIT BHINOJIHEHUS MPOEKTOB HAa MPHUMEHEHHE KOOPAWHATHOTO METoJa INpH
pEILIeHNH 3a]1a4 Ha BBIUMCIICHUE U J0KA3aTeNbCTBO.

BekTops!

Yuenux nayuumcs:

1) OmnepupoBaTh ¢ BEKTOpamMH: HaxXOAWTb CYMMYy M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
reOMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBIN MPOU3BEICHUIO 3a/IaHHOTO BEKTOpa Ha YUCIIO.

2) HaxoauTh 1715 BEKTOPOB, 33JaHHBIX KOOPJAMHATAMM: JUIMHY BEKTOPA, KOOPAUHATHI CYMMBI U
pa3HOCTH ABYX U O0jee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUS BEKTOpA Ha YMCIO, MPUMEHSS
pY HEOOXOIMMOCTH COUETATENbHbIN IePeMECTUTENbHbIN U pacpeaeTUTeIbHbIN 3aKOHBI.

3) BbluncnaTe ckalsgpHOE NPOU3BEICHUE BEKTOPOB, HAXOAUTh Yrojl MEXAY BEKTOpaMu,
YCTaHABJIMBATh NEPIEHIUKYISIPHOCTD MIPSIMBIX.



Yuenuk nonyuum eozmoorcnocms.

1) OBnazieTh BEKTOPHBIM METOJIOM JUTsl PEIISHUS 3a/1a4 Ha BEIYMCICHUE U IOKA3aTeIIbCTBO.

2) [IproGpecTy OMBIT BHIMOJHEHUS TPOSKTOB HA IPUMEHEHHE BEKTOPHOTO METOIa IPU PEIICHUN
3aJ1a4 Ha BEIYUCJICHUE B JOKa3aTEIbCTBO.

1. Conepxanne y4eOHOTro nmpeamera

5-ii kjaacc. Marematuka (170 yacoB)

1. HarypaabHble yncja u mKajabl (15 ).

HatypanbHble uncna um uX cpaBHeHHe. ['eomerpuueckue (QUIypbl: OTPE30K, MpsiMast, Jyd,
TpeyroiabHuK. M3Mepenue u nocrpoenue orpe3koB. KoopauHaTHBbIHM myy.

L]ens: cucreMaTH3UPOBATh U 000OUIMTH CBEJICHHS O HATYPaJIbHBIX YMCIIAX, NOJYyYCHHbIE
B HAYAJIbHOM IIIKOJIE; 3aKPETUTh HABBIKU MOCTPOEHUS U U3MEPEHUS OTPE3KOB.

CI/ICTeMaTI/ISaLII/ISI CBGI[GHI/Iﬁ O HATypaJbHBIX YHCJIAX IIO03BOJJACT BOCCTAHOBUTH Yy
0o0y4aromuXcsi HaBbIKM YTEHHUS W 3allUCH MHOTO3HAYHBIX YHCEN, CPaBHEHHSI HATYpPalIbHBIX
4HUCel, a TAaKKE€ HAaBBIKM M3MEPEHMUS M IMOCTPOCHMS OTpe3KOB. PaccmarpuBaroTcs npocreumme
KOMOHMHATOpHBIE 337auu. B Xoje u3ydyeHus TeMbl BBOJSTCS MOHATHS KOOPAMHATHOTO JIyya,
CAWHHUYHOI'O0 OTPE3Ka U KOOPAWMHATHI TOUKH. BIIGCI) HA4YMHACTCA (1)OpMI/IpOBaHI/IC TaKUX BaXHBIX
YMEHHM, KaK yMEHHS HAuepTUTh KOOPJIMHATHBIA Jyd MU OTMETUTh Ha HEM 3aJaHHbIC YHUCIA,
Ha3BaTh YMCIIO, COOTBETCTBYIOIIEE JAHHOMY JIEJIEHUIO HA KOOPJAUHATHOM JIy4e.

Koumponvnas paboma Nel « Obo3nauenue HamypaibHblX Yuceny

2. Ciio’xeHMe M BBIYMTAHUE HATYPAJIbHBIX yKcena (21 ).
CrnoxeHre Y BBIYMTAHUC HATYpPAIBHBIX YHCEN, CBOWCTBA CIIOKEHUs. PemeHne TeKCTOBBIX 3a7ad.
YucnoBoe BeIpakeHHe. bykBeHHOE BBIpaXEHHE U €ro YHCIIOBOE 3HaueHHe. Perienne TMHeHHbIX
YpaBHEHUM.

L]eny: 3aKpenuTh U Pa3BUTh HABBIKU CIIOKEHUSI U BEIUUTAHUS HATYPAIbHBIX YHCET.

Hauwmnast ¢ 3TOH TeMBI OCHOBHOE BHUMAaHHUE YICISCTCS 3aKPEIUICHHIO aTOPUTMOB
apu@MeTHUeCKUX NEHCTBHIM HajJ MHOTO3HAUHBIMHM YHMCIAMH, TaK KaK OHU HE TOJBKO HMEIOT
CaMOCTOSITCIIFHOE 3HAYCHUE, HO W SBIIAIOTCS 0a30i i (OPMUPOBAHUS YMEHUH IMPOBOIUTH
BBIUMCJICHHSI C IECATUYHBIMU Ipo0sSMU. B 3Toi Teme HaunHaeTcs anrebpandeckasl MOArOTOBKA!
cocTaBiieHHe OYKBEHHBIX BBIPAXCHHU IO YCIOBHIO 3a/a4, pelIeHHE YpPaBHEHUI Ha OCHOBE
3aBUCHUMOCTH MEKy KOMIIOHEHTaMU JEHCTBHMA (CI0KEHHE U BEIUUTAHUE).

Konumponvnasa paboma Ne2 no meme «Cnodcenue u bluumanue HamypaibHbiX YUceny
Konmponvnas paboma Ne 3 no memam « Hucnoguie u 6ykeennvie svipadcenusy, « Ypasnenuey.

3. YMHOXKeHHE U JeJICHHEe HATYPAJBHBIX YHceJ (25 v).

YMHOKEHHE U JIeJICHWEe HATypaJbHBIX YHCEN, CBOWCTBAa yMHOXeHHs. KBampar m ky0 dymcia.
Pemenue TekcTOBBIX 3aj1ay.

I]ens: 3akpenuTh W pa3BUTh HABHIKM apH(PMETHYECKUX JEHCTBUU C HATYpaJbHBIMH
YHCIaMU.

B »oToii TemMe mpoBOAMTCS IIETCHANPABICHHOE pa3BUTHE W 3aKPEIJICHHE HAaBBIKOB
YMHOXXEHUSI U JIeJIeHUs. MHOTO3HAUHBIX 4Kced. BBOIATCS MOHATHSA KBajapara M Kyba uucia.
[Iponomxkaercs pabora 1o (HOPMUPOBAHWIO HABHIKOB PEIICHHWS YpaBHEHWW Ha OCHOBE
3aBHCUMOCTH MEXJY KOMIOHEHTaMH JeicTBUi. Pa3BUBAIOTCS yMEHMs peliaTh TEKCTOBBIE
3aJaun, TpeOyrollue MOHUMAaHHs CMbICIAa OTHOLIEHWH «0ojble Ha... (B...)», «MEHBIIE Ha...
(B...)», a TakXke 3aJayd Ha M3BECTHbIE OOYYAIOUIMMCS 3aBHUCHUMOCTH MEXIy BEITUYUHAMHU
(CKOpOCTBIO, BpEMEHEM M PACCTOSHHEM; IIEHOW, KOJMYECTBOM M CTOMMOCTBIO TOBapa M Jp.).
3agaun pematorcs apupmernyeckuMm crnocoOom. Ilpu pemeHnu ¢ MOMOIBIO COCTaBIEHUS
YpaBHEHHI TaK Ha3bIBAEMbBIX 33724 HA YaCTH y4alllhecs BIEPBBIC BCTPEUAIOTCS C YPaBHEHHSIMH,
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B JIEBYIO YaCTh KOTOPBIX HEM3BECTHOE BXOJUT ABAXKbl. PElICHUIO TaKUX 3a]a4 MPEIIIECTBYIOT
peoOpa3oBaHus COOTBETCTBYIOMNX OYKBEHHBIX BbIPAXKECHHI.

Konmponvnas paboma Ne4 no meme « Ymuoowcenue u 0eieHue HaAmypaibHuIX YUcei»
Koumponvnasa paboma Ne5 no meme. « Ynpowenue svipasiceruii»

4. Ilnomwaau u 00bembl (12 4).

Boruucnenus mno  ¢opmynam. Ilpsamoyrombauk. Ilnomans mnpsmoyroibHuka. EnuHMIEL
IUIOLIACH.

Llens: pacmupuTh MPEACTABICHHUS OOydaromMxcss 00 H3MEPEHUH T€OMETPUYECKHX
BEJIMYMH Ha MPUMeEpPEe BBIUUCICHUS IUIOoHaeld 1 00beMOB M CUCTEMATU3UPOBATh U3BECTHBIE UM
CBEJCHMSI O €IMHULIAX U3MEPEHUSI.

[Ipu m3ydyeHuu Tembl ydaiuecs: BcTpedarorcs ¢ Gopmynamu. HaBbIKM BBIYHCIEHUS 10
dopmynaM oTpabaTHIBAIOTCS MPH PEIICHHH T€OMETPHUECKUX 3a]ad. 3HAUYUTEeNIbHOE BHHUMAHUE
yaensiercs: pOpMUPOBAHUIO 3HAHUI OCHOBHBIX €IMHUI] U3MEPEHUS U YMEHHUIO IEPEUTH OT OJHUX
€JMHMUII K IPYTMM B COOTBETCTBUHU C YCIOBHEM 3a/1auH.

Koumponvnas paboma Ne 6 no meme «llnowaou u o6vemvi»

5. O0bikHOBeHHBIE APOOH (23 4).
OxpyxHoctb U Kpyr. OObIKHOBEHHas JpoOb. OcHOBHblE 3anauu Ha ApobOu. CpaBHeHue
0OBIKHOBEHHBIX Jjpo0eit. CriojkeHue U BhIYMTaHue JpoOeit ¢ 0IMHAKOBBIMU 3HAMEHATEIISIMU.
L]ens: MO3HAKOMUTH O0YYalOIIMXCS C MOHATHEM IpoOM B 00BEME, TOCTATOUHOM JJIsi BBEJIECHUS
JECATUYHBIX ApoOeil.
B nmanHOW Teme wM3ydaloTCsi CBEICHUS O JPOOHBIX 4YHCIaX, HEOOXOIUMBIE /sl BBEIACHUS
necaTu4HbIX Japobei. Cpeau ¢GopMHpYEeMBIX yMEHUH OCHOBHOE BHHMMAHHE JOJKHO OBITh
NPUBJICUYEHO K CPABHEHUIO APOOEii C OMHAKOBBIMU 3HAMEHATEISIMU, K BBIJICJICHHIO IIEJION YacTH
yucia. C NIOHUMaHKUEM CMbICTa IpoOU CBSI3aHbl TPU OCHOBHBIE 33Jaud Ha ApOOM, OCO3HAHHOI'O
pelIeH s KOTOPBIX BaYKHO JOOUTHCS OT 00YJaIOLTHXCS.

Koumponvnasa paboma Ne7 no meme «/[onu. ObvikHoBeHHbIE OPpOOUY»
Koumponvnasa paboma Ne§ no meme «Cnoowcenue u eviyumanue Opobeil ¢ 0OUHAKOBLIMU
3HaMeHamenAMU U CMEUAHHBIX YUCe»

6. Hdecaruunbie apodu. CiokeHHe M BBIYMTAHHE [IeCATHYHBIX Apodei (13 wu).
Hecstuunas npoOb. CpaBHEHUE, OKPYIJIEHHE, CIEKEHHE M BBIUWTAHUE JECATUYHBIX IpOOeil.
Perennie TekCTOBBIX 3a/au.

[lens: BBIpabOTaTh yMEHUSI YUTATh, 3aIIMCHIBATh, CPABHUBATH, OKPYIJIATH JCCATUYHBIC TPOOH,
BBITIOJHSATH CIIO’KEHUE U BBIYUTAHUE JECSITHUHBIX APOOEH.

[Ipu BBeEHUN NECATHYHBIX IPOOEH BaXKHO JOOUTHCA y 00YYAIONIUXCSl YETKOTO MPEACTaBICHUS
0 JECATHYHBIX pa3psliaX pacCMaTPUBAEMBIX YMCEJ, YMEHHH YUTaTh, 3allMCHIBaTh, CPABHUBATH
necsatuuHbie Apoou. [loguepkuBasi CXOACTBO JACHCTBUU Haa JACCITHYHBIMUA JPOOSIMH C
JNEHCTBUSMHU HaJ| HATypaJbHBIMU YHUCIAMHU, OTMEUYAETCs, YTO CIOKEHHE NECATUYHBIX Apodeit
MOJAYUHSIETCS TEPEMECTUTETILHOMY U CcOoYeTaTesibHOMY 3akoHaM. OmpeneleHHOe BHUMaHUE
yIAeNseTCsl PEIIEHUI0 TEKCTOBBIX 3a/lad Ha CJIOXKEHHEe M BBIUMTAaHUE, JaHHbIE B KOTOPBIX
BBIPAKEHBI JCCATUYHBIMU JpoOsmu. [Ipym m3ydeHUM orepanuy OKPYIJICHHS YHCIia BBOJIUTCS
HOBOE TIOHSTHE — «IIPHUOIMHKEHHOE 3HAUEHUE YMCIIa», OTPadaThIBAIOTCS HABBIKM OKPYTIICHUS
JECATUYHBIX IpoOei 10 3aIaHHOTO JECATUYHOTO pa3psiia.

Koumponvnas paboma Ne 9 no meme « Crnogicenue u siyuumanue 0ecamuyHvlx 0pooei»

7. YMHOKeHUe U JeJIeHne JecITUHYHBIX podeii (26 u).
YMHOXEHUE U JIeTIeHne JCCATHYHBIX apooeit. CpenHee apupMeTHuecKoe HECKOJIbKUX YHUCEN.
Pemienne TeKCTOBBIX 3a/1a4.
[lens: BeIpabOTaTh YMEHUSI YMHOXATh U JIEIUTh JCCATUYHBIC TPOOH, BBHITIONHATE 3a/IaHUS Ha BCE
JENCTBUS C HATYpaTbHBIMU YHCIIAMH U JECATUYHBIME IPOOSMHU.
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OCHOBHOE BHUMaHUE MPUBJIEKACTCS K AJITOPUTMHUECKOM CTOPOHE PacCMaTPUBAEMBIX BOIIPOCOB.
Ha HecnoxHbIX mnpuMepax oTpadaThIBacTCsl MPaBWIIO TOCTAHOBKU 3alsiTOM B pe3yJibTaTe
nerctBust. KpoMe TOro, mpooiiKaeTcsi pelieHne TEeKCTOBBIX 3a]a4 C JJAHHBIMU, BbIPaKEHHBIMU
JNECATUYHBIMU Ipo0siMu. BBoIUTCS OHATHE CpeHETO apu(PMETHIECKOTO0 HECKOJIbKUX YHCEl.

Koumponvnasa paboma Nel() no meme «YmHoowcenue u oenenue Oecamuynvix Opoobel Ha
HAmMypanbHvle YUcia»
Koumponvnas paboma Nel 1 no meme « Ymrnooicenue u denenue oecamuunvlx oOpoodeti»

8. UHCTpYyMeHTHI /15l BbIYMCJIeHuii U u3mepenuii (19 4).
HauanpHble cBeneHHs O BBIUMCICHMSIX Ha KanbkyisTope. [Ipouentsl. OcHOBHBIE 3ajjaud Ha
nporeHThl. [Ipumepsl Tabnui U auarpamm. YToJl, TpEeyroibHHK. Bennmuuna (rpagycHas mepa)
yraa. Equnuist uamepenust yrios. M3mepenue yrios. [loctpoenue yriia 3alaHHOM BETUYHHBI.
Llens: cdopmupoBaTh YMEHHs pemaTh MPOCTEHIINE 3aJaud Ha MPOLEHTHI, BBIMOIHATH
U3MEpEHHE U MOCTPOCHUE YTIIOB.
Y oOyuarommxcsi BaXHO BBIpa0dOTaTh COAEP)KATEIBHOEC TOHUMAHHWE CMBICIA TEPMHHA
«rpoueHT». Ha 3Toil ocHOBe OHU JTOJDKHBI HAYYHTHCSI pPeliaTh TPH BUJA 3a/a4 Ha MPOLICHTHI:
HAXOJUTh HECKOJBKO MPOIICHTOB OT KaKOW-TMOO BEIWYMHBI; HaXOAWTh YUCIIO, €CIH HU3BECTHO
HECKOJIBKO €r0 MPOIEHTOB; HAXOAUTh, CKOJIBKO MPOIIEHTOB OJHO YMCIIO COCTABIISAET OT APYTOTo.
[Tpomomxkaercst paboTa Mo pacro3HaABaHUIO U H300PaKEHUIO U TeoMeTpudeckux ¢uryp. Baxuo
yAETUTh BHUMaHUE (OPMUPOBAHUIO YMEHHUM MPOBOJIUTH U3MEPEHUSI H CTPOUTH Yriibl. KutoBsie
JarpaMMBbl JTAIOT MPEICTAaBICHHUS 00yYaroIMMCs O HArJsITHOM H300paXeHHH pacIpeIeiIeHuUs
OTJICIbHBIX COCTABHBIX YacTel KaKOH-HUOYAb BEIMYMHBI. B yImpakHEHHUSX cleAyeT LIUPOKO
UCTIOJIB30BaTh CTAaTHCTUYECKUN MaTepual, MyOlIMKyeMbld B ra3erax W jKypHaiax. B kiacce,
00ecreYeHHOM KalbKyIsTOpaMU, MOYKHO Hay4UTh IIKOJILHUKOB UCIOJB30BaTh KaJIbKYIATOP MPH
BBITTOJIHEHUH OTJICJIBHBIX apU(PMETUIECKUX IEHCTBHH.

Koumponvnas paboma Nel2 no meme «lIpoyenmuol»
Koumponvnas paboma Nel3 no meme «HM3zmepenue yenos. Tpancnopmup»
9. [loBTOpeHue Kypca mareMaTuku . Pemenue 3aga4 (16 4).
Llenb: IloBTOpenue, o0oOIIeHMEe M CUCTEMAaTH3alMs 3HAHWNA, YMEHUN M HABBIKOB 3a KypC
MaTeMaTHKH 5 KJiacca.
Konumponvuas paboma Nel4 (umoeosas).

6-i1 Kia1acc. MaremarTuka (170 yacos)

1. Jdeaumocthb unces (20 u).
Jenurenu u kpaTHbie uncna. OOmuii nenurens u odiee kpaTHoe. [IpusHaku genumoctu Ha 2, 3,
5, 10. IIpoctsle u cocTaBHbIE yKcia. Pa3noxkeHune HaTypalnbHOIO YKCIIa Ha MPOCThIE MHOKHUTEIH.
OcCHOBHas 1e/Ib — 3aBEPIINTh HM3YYEHHE HATypajIbHBIX YHCEN, MOATOTOBUTH OCHOBY [JIS
OCBOCHHUSI JACHUCTBUN ¢ OOBIKHOBEHHBIMU JIPOOSMH.
B nanHOll Teme 3aBepliaeTcsi M3yY€HUE BONPOCOB, CBS3AaHHBIX C HATYPAJTbHBIMU UYHCIAMHU.
OcHOBHOE BHUMaHHUE€ JIOJDKHO OBITh YACJIEHO 3HAKOMCTBY C TIOHSATHUSAMH <JICTUTENb» U
«KpaTHOE», KOTOPhIE HAXOAT MPUMEHEHHE MPU COKPAIIEHUH OOBIKHOBEHHBIX JAPOOEH U IpH MX
MIPUBEJICHUHU K O0IIeMY 3HAMEHATEN0. YTIPaKHEHUS TI0JIE3HO BBHITIOJHATH C OMOPOH Ha TabIUIly
YMHOXEHUS MPSAMBIM 1oa00poM. [ToHSATHS «HAMOONBIINK OOIIMI JASTUTENb) U «HAMMEHbIIIEe
o0111ee KpaTHOE» BMECTE C aJITOPUTMAMH MX HAXOXKJICHUSI MOYKHO HE pacCMaTpPUBATh.
OrnpenenieHHOE BHUMAHHME YAENSAETCS 3HAKOMCTBY C MPU3HAKAMM JEIMMOCTH, MOHSITHUSAM
MpoCTOr0 U cocTaBHOrO uyucen. [Ipm wx u3ydeHHH Iemecoodbpa3sHo (GpopMuUpoBaThH yMEHHS
MPOBOAWTH TPOCTEHIINE YMO3aKIIOUeHUs, OOOCHOBBIBas CBOHM JCHCTBHS CCHUIKAMH Ha
ompeneneHue, IpaBuio.
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VYuamuecs AOKHBI YMEThb pPa3ilOKUTh YHUCIO HAa MHOXUTenW. Hampumep, OHM IOJKHBI
MOHUMaTh, 4TO 36 = 6 * 6 = 4 « 9. Bonpoc 0 pa3noXeHUU YKCIIa HA MPOCTHIE MHOKHUTEIN HE
OTHOCHUTCA K YUCITY O6$I3aTeJIBHbIX.

Koumponvnasa paboma Nel no meme: «/lenumocms yucen»

2. Cio:keHUe M BbIYHTAHHe IPo0eii ¢ pa3HbIMH 3HAMeHATe MU (22 4).
OcHoBHOe cBoiicTBo npobu. Cokpamienne apobei. IlpuBenmenue apobelr k oOmemy
3HameHareno. [ToHaTHe 0 HauMeHbIeM O0IeM 3HAMEHATelle HECKOJIBKHX Jpodeit. CpaBHEHHE
npooeii. CiioskeHHE U BhIYMTaHUE qpo0eii. PelieHrne TeKCTOBBIX 3a/1ad.

OcHOBHasi 1eab — BBIPA0OTaTh MPOYHBIE HABBIKM MpeoOpa3oBaHUs ApPOOEH, CIOXKEHHS U
BbIUMTaHUS ApOOeH.

OfHUM U3 BaKHEHIINX pe3yIbTaTOB O0YUYECHHUS SIBIISICTCSI YCBOSHHE OCHOBHOTO CBOMCTBA JIpo0OH,
NPUMEHSIEMOro JUIsl MpeoOpa3oBaHus ApoOeil: COKpalleHHs, NMPUBEICHHS K HOBOMY 3HaMe-
Harento. [Ipu sTom pekomenayercst usnarath Marepuain 6e3 onopsl Ha nousatus HOJ u HOK.
YMeHue npuBoAUTh ApodU K 00111eMy 3HAMEHATEI0 UCTIOIb3YeTCs Ul CpaBHEHUS Ipo0ei.

[Ipu paccMoTpeHMH IEHCTBHM € APOOSIMM KCIIOJIB3YIOTCS IPAaBHIJIA CIOXKEHUS W BBIYMTAHUS
npobeil ¢ OAMHAKOBBIMU 3HAMEHATEISIMH, IMOHSATHE CMEIIaHHOro uucia. BaxHo oOpatuth
BHMMaHUE Ha CIydaid BBIYMTAHHUS JAPOOM U3 1LeJoro umcia. YTo KacaeTcsi CIOXEHUS |
BBIUMTAHUSI CMEIIAHHBIX YUCEIl, KOTOPbIE HE HAXOAAT aKTUBHOTO MPUMEHEHHSI B TOCIEAYIOIIEM
HN3YUCHHUHN KypcCa, TO ydallMeCA AOJIKHBI JIMIIb IMOJYYHUTb HPCACTABICHUC O HpHHHHHHaHBHOfI
BO3MO>XHOCTH BBITIOJIHEHUS TAKUX JICHCTBUH.

Koumponvnasa paboma Ne2 no meme:  «Cnoocenue u evlyumanue Opodeti ¢ pazHblMu
3HaMeHamensIMu»
Koumponvnas paboma Ne3 no meme: « Cnodxcenue u bluumanue CMEULAHHbIX YUCEL)

3. YMHOXkeHHE U JejleHne 00bIKHOBEHHBIX podeii (32 u).
YMHOKEHUE U JIelieHne 00BIKHOBEHHBIX JIpoOeil. OCHOBHBIE 3a/jaul Ha APOOH.
OcHoBHast 1enmb — BBIPA0OTAaTh TPOYHBICE HABBIKM apHU(PMETHYECKHX JCHCTBHHA C
OOBIKHOBEHHBIMU APOOSIMU U PEIICHUSI OCHOBHBIX 3a7]a4 Ha APoOu.
B at0it Teme 3aBepiaercst pabota Hax GOPMUPOBAHUEM HABBIKOB apu(METUUECKHUX JIEHCTBUH C
OOBIKHOBEHHBIMU JIpOOsSiMU. HaBBIKM JOMKHBI OBITH TOCTATOYHO MPOYHBIMHU, YTOOBI yUaITHUECs
HE UCTBITHIBAJIA 3aTPYIHEHUIN B BBIUMCICHUSAX C PAIMOHAIBHBIMU YUCIAMH, YTOOBI aJITOPUTMBI
JEeNCTBUI ¢ OOBIKHOBEHHBIMH IPOOSMHU MOTJIH CTaTh B JalIbHEUIIIEM OMOPOM J71s1 pOpMUPOBAHUS
YMEHMH BBINOJHATh ACUCTBUS C aJIreOpandecKuMU IpoOsiMU.
Pacimmpenue anmapara AeiicTBHiA ¢ IpoOSMU MO3BOJSET pelIaTh TEKCTOBBIC 3a7au, B KOTOPBIX
TpeOyeTcs HalWTu ApoOb OT YMcia WM YMUCIO IO JaHHOMY 3HAUEHUIO €ro JApoOH, BBIIOIHSASA
COOTBETCTBEHHO YMHOXEHHE W JIeJIeHUE Ha APOOb.

Konumponvnasa paboma Ne4 no meme: « Ymnoorcenue opobeii. Haxoorcoenue opoou om uucnay
Koumponvnas paboma Ne5 no meme: «/lenenue opobeii»
Koumponvnaa paboma Ne6 no meme: «Haxoocoenue uucna no ez2o Opobu. [[pobnvie
8bIPAICEHUS»

4. OtHowmenus u nponopuuu (19 v).
Otnomenue. IIponopruss. OCHOBHOE CBOMCTBO MNponopuuu. PemieHue 3agad ¢ IMOMOIIBIO
nporniopuud. IloHATHS O mpsiMON W 0OpaTHOM NPONMOPIUOHANBHOCTAX BEIWYMH. 3aJadyd Ha
nponopuuu. Macmtad. @opmysisl JJIMHBI OKPY>KHOCTH U Tutomiaau kpyra. lap.
OcHoBHas 11e1b — CPOPMUPOBATH MOHATHUSA OTHOLIEHUE JIBYX BEJIMYMH, MPOIOPIUH, IPIMOH U
00paTHO# POMOPIIMOHATEHOCTEH BETMYHH.
Heo6xoanmo, 4ToOb! y4arnuecs: yCBOUIM OCHOBHOE CBOMCTBO MPOIOPIIMH, TaK KAK OHO HaXOAUT
NpUMEHEHHe Ha YpOKaX MaTeMaTHKH, XUMHHU, pu3uku. B wacTHOCTH, TOCTaTOYHOE BHUMAaHHE
JIOJDKHO OBITH Y/ETICHO PEIICHHUIO C MOMOIIBIO TPONOPIMHU 331ad Ha MPOLIEHTHI.
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[TonsaTus O mpsiMON M OOpPaTHOM MPONOPLHMOHATBHOCTIX BEJIWYHMH MOXKHO C(OPMHPOBATH Kak
0000111€HNEe HECKOIBKMX KOHKPETHBIX MPHMEPOB, MOAYEPKHYB IPU ATOM IMPAKTHUECKYIO 3HA-
YUMOCTb OJTHUX IIOHATUH, BO3MOXHOCTb UX IIPUMEHEHUs U1 YIPOUICHUS peLICHUs
COOTBETCTBYIOIIMX 3aJad. B naHHOW Teme NarTcs NPEICTaBICHHS O [UIMHE OKPYXKHOCTH U
wiomaau kpyra. CoorBeTcTByromue (GopMyisl K 0083aTEIbHOMY MaTepHaly HE OTHOCSTCS.
PaccmoTpenue reomerpudeckux (Gpuryp 3aBepiuaeTcsi 3 HAKOMCTBOM C LIAPOM.

Koumponvnas paboma Ne7 no meme: « Omnowienus u nponopyuuy
Koumponvuasa paboma Ne§ no meme: «Macwmab6. [{nuna okpyscHocmu u naowaosb Kpyaay

5. TlosoxuTejbHbIE U OTPULIATEIbHBIE Yncia (13 v).
[TonoxuTenbHble U OTpULIATENbHBIC Uncia. [IpoTuBononoxxusie yucia. MoOyllb 4YMcia U €ro
FEOMETPUUYECKUNA CMBICI.
Cpasuenue uucen. L{enpie uncna. M3o0paxenue uncen Ha npssmoid. KoopanHara TOUKH.
OcHoBHasi 1eNb — pacIIMPUTh MPEJICTABICHUS YyYalllUXCS O 4YHUCle IyTeM BBEICHUS
OTPULIATEIILHBIX YUCEI.
[lenecooOpa3HOCTh BBEIEHUS OTPHUILIATEIBHBIX 4YHCEN TOKa3bIBaeTCs Ha COAEpKATEeIbHBIX
npuMepax. Yuaimuecs AOKHBI HAyYHUThCS W300paXkaTh IOJOXKUTEIbHBIE W OTPHUIATEIbHBIC
yrclia Ha KOOPAMHATHON MPSIMOM, C TEM, YTOOBI OHAa MOTJIA CIY)KUTh HArJISIAHOW OCHOBOH JUis
MpaBUJI CPaBHEHUS YMCEN, CIOKEHUS W BBIYUTAHUS UYMCEJ, PACCMATPUBACMBIX B CIIEIYIOLIEH
TeMe.
CrienraabHOEC BHUMAHUE JTOJKHO OBITH YICIIEHO YCBOCHHIO BBOJIUMOTO 3/1€Ch TTOHSITHS MOTYJIS
yucia, MPOYHOE 3HAHUE KOTOPOro HeoOXoaumo ais (OpMUPOBAaHUS YMEHHS CpPaBHUBATh
OTpUIATEIILHBIC YHCIIA, a B JAJbHEUIIEM JUIsl OBIAJACHHUS W QJITOPUTMAMHU apU(PMETHICCKHIX
JIEHCTBUI C MOJIOKUTEIBHBIMU U OTPHUIIATEILHBIMU YHCIIAMHU.

Konmponvnasa paboma Ne9 no meme: «llonosicumenvroie u ompuyamenbHole YUCia»

6. CiloxkeHue U BHIYMTAHUE MOJIOKUTEIBHBIX H OTPUIATEIBHBIX ynces (114).
CroxeHue ¥ BBIYUTaHUE MTOJIOKUTEIIBHBIX U OTPULIATENBHBIX YUCEIL.
OcHoBHasl 11€J1b — BBIpa00OTaTh MPOYHBIEC HABBIKM CII0)KEHUS M BBIYUTAHUS MOJOXKUTEIbHBIX U
OTPULATENIBHBIX YHCEIL.
JleficTBUSL ¢ OTpULIATENIbHBIMU YMCIIAaMH BBOJSTCS Ha OCHOBE IpEACTaBICHUN 00 HM3MEHEHUU
BEIIMYUH:  CIIOKEHUE M  BBIYUTAHUE  YUCEI  MIUIIOCTPUPYETCS  COOTBETCTBYHOLIUMU
NIEPEMEIICHUSAMI TOYEK 4YHMCIOBOM oOcH. [Ipy HM3ydeHMHM JaHHOM TEMBl LEJICHANIPABJICHHO
0TpalaTBIBAIOTCS AITOPUTMBI CIIOKEHUS U BBIYUTAHUS NIPU BBINOJHEHUU JEMCTBUH C LIEIBIMU U
JPOOHBIMHU YHCIIAMH.

Konmponvnas paboma NelO) no meme: «Cnodxcenue u 6bluumanue nNOJIONCUMENbHBIX U
OMpUYAMENbHLIX YUCEN»

7. YMHO:KeHHUe U JieJleHHe M0JIOKUTEeIbHBIX H 0TPULAaTeJbHbIX yncesa (12 u).
YMHOKEHHE U JEJIEHUE TIOJIOKUTENBHBIX U OTPULIATENbHBIX uncell. [loHsaTHe o panroHanbHOM
ymcne. JlecsatuuHoe nmpuOIMKeHHE OOBIKHOBEHHOW apoOu. [IpumeHeHHe 3aKOHOB apu@MeTH-
YECKUX JEHCTBUM JUIsl pallMOHAIN3aLUU BIUYUCIICHUN.

OcHoBHast 1enb — BbIpadOTaTh MPOYHBbIE HABBIKU AapuU(METUUYECKUX JIEUCTBUH C
MIOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHACTIAMH.

HaBbiku yMHOXEHHSI U JENEHUS MOJIOKUTEIbHBIX M OTPHUIATENBHBIX YHCEN OTpadaThIBAIOTCS
CHayaJja MpH BHIIOJHEHUH OTACIBHBIX JEHCTBUI, a 3aT€M B COUETAHUH C HABBIKAMHU CIIOXKEHUS U
BBIUMTAHUS IIPU BBIYHUCIICHUH 3HAUEHUHN YHCIOBBIX BHIPAKEHUH.

[Tpu u3y4yeHnn JaHHOM TeMbl yyaluecs JOJKHBI YCBOUTH, YTO Ul oOpalieHus: OOBIKHOBEHHOM
IpoObu B JECATHYHYIO JIOCTATOYHO pa3lelWTh YHCIUTENb Ha 3HaAMEHaTelb. B Kaxaom
KOHKPETHOM CJlydae€ OHHU JIOJDKHBI 3HaTh, B KaKylo JIECATHUHYIO ApoOb oOpamaercss JaHHas
OObIKHOBEHHasi JIpoOb — KOHeuHyro win OeckoHeuHywlo. [lpu 53ToM HeoOs3aTenbHO
aKIEHTUPOBATh BHUMaHHE Ha TOM, YTO OECKOHEYHasl AeCATHYHAs ApOoOb OKa3bIBAECTCs MEPUOIN-
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4ecKoil. Yuamuecs: JOJDKHBI 3HATh NPEICTaBICHUE B BUAE JCCATUYHOM APOOM Takux ApoOei,
Kak Y, Ya.

Koumponvnasa paboma Nell no meme: «Ymuooicenue u OeneHue NONONCUMENbHBIX U
OmMpUYAMENbHLIX YUCEN»

8. Pemenue ypaBuenuii (154).
[Tpocreiimme npeoOpa3oBaHusi BBIPAKECHUI: PACKPBITUE CKOOOK, NPUBEICHUE TOTO0OHBIX
cnaraembIx. Perienve muHeHbIX ypaBHeHH. [IpuMepsl pereHus: TEKCTOBBIX 33]1a4 C ITOMOILBIO
JIMHEHHBIX YPAaBHEHUM.
OcHoBHasi 1eNb — MOATOTOBUTH YYAIllUXCS K BBIMOJIHEHHUIO MPEOOpa3oBaHUM BbIPAKECHUIA,
PELICHUIO YPAaBHEHUM.
[IpeoOpazoBanrs OYKBEHHBIX BBIPAKEHUM IyTeM PACKPBITHS CKOOOK M MPUBEIACHUS MOJOOHBIX
CllaraeMbIX OTpadaThIBAIOTCA B TOW CTENEHH, B KOTOPOW OHU HEOOXOAMMBI Ui pEIICHUS
HECJIOKHBIX YPaBHEHUU.
BBenenue apudmMeTHuecKux ACHCTBHIA HAJl OTPUIATEIBLHBIMHA YUCIIAMHU MO3BOJISIET 03HAKOMUTH
yyaumxcs ¢ oOIMMH IPUEMaMH PEIICHUs TUHEHHBIX YpaBHEHUN C OJJHUM HEU3BECTHBIM.

Koumponvnas paboma Nel2 no meme.: «Koagpuyuenm. Ilooobnvie crazaemvlies
Koumponvnas paboma Nel3 no meme. « Pewenue ypasHenuiy

9. Koopaunartsl Ha miiockoctu (13 4).
[TocTpoeHne mepneHIUKYIsipa K IPSIMOA M MapajlIeNIbHBIX MPSMBIX ¢ MOMOIIBIO YTOJIBHUKA U
nuHelku. [lpsmoyronbHas cucteMa KOOpJAWMHAT Ha IUIOCKOCTH, a0cCIyicca M OpAWHATa TOYKH.
[Tpumepst rpadukoB, quarpamm.
OcHoBHasi 1eNb — IMO3HAKOMUTH YYaIIMXCA C MPSAMOYTOJbHON CHUCTEMOH KOOpIMHAT Ha
TUIOCKOCTH.
VYuamuecss JOMKHBI HAYYMTbCS pPAcllo3HaBaTh U M300pakaTh MEPHEHIUKYISIPHBIE U
napajiensaeie  npsiMbie. OCHOBHOE BHHMAHHE CIIEAYET YICIUTh OTPa0OTKE HABBIKOB HX
MOCTPOCHUS C TOMOIIBI0O JMHEHKH W YrolibHHKa, HE TpeOys BOCHPOM3BENCHUS TOYHBIX
ONPEAEIICHUN.
OCHOBHBIM Pe3yabTATOM 3HAKOMCTBA YYaLTUXCS C KOOPAUHATHOM MJIOCKOCTBHIO TOJIKHBI SBUTHCS
3HAHUS TOPS/IKA 3aIMCH KOOPAWHAT TOYEK IJIOCKOCTH U MX Ha3BaHWH, YMEHHSI TIOCTPOUTH KOOP-
JTUHATHBIE OCH, OTMETHTh TOYKY MO 3a/JlaHHBIM €€ KOOpAMHATaM, OMPEIeNUTh KOOPIWHATHI
TOYKH, OTMEUEHHON Ha KOOPIMHATHOM IIIOCKOCTH.
DOpMUPOBAHUIO BBIYUCIUTENBHBIX H TpadUUeCKUX YMEHUH CHOCOOCTBYET TMOCTPOEHUE
CTONOYaThIX JauarpaMM. [Ipu  BBINOJIHEHMHM COOTBETCTBYIOIIMX  YIPAXHEHUH  HalIyT
NPUMEHEHNE U3YUYCHHbIE paHee CBEJIEHHUsI 0 MacIITade M OKPYTJICHUH YHUCEIL.

Konmponvnasa paboma Nel4 no meme: «Koopounamer na nnockocmuy
10. IToBTopenue. Pemenne 3aaau (13 u).
Konumponvnasa paboma Nel5 na nosmopenue 5-6 knaccos

AJITEBPA 7 kaace (102 yacoB)

1. BbIpa:keHus, TOXK1eCTBa, ypaBHeHuUs1 (224yacoB)

YucnoBele 1 OyKBEHHbIE BBIPAXKEHUS (BBIPAXEHUs C MEpPeMEHHBIMHU). UMCIIOBOE 3HAuEHUE
OYKBEHHOI'O BbIpakeHHs. [lomycTuMble 3HaYeHHs MEPEMEHHBIX, BXOAAIIUX B airedpanyeckue
BbIpaxkeHUs. CpaBHEHME 3Hau€HUM BbIpaxkeHHH. CBolicTBa NEHCTBUI Hax yuciaMu. PaBeHCTBO
OYKBEHHBIX  BBIpaXeHWUW. TOXIECTBO, JOKAa3aTeIbCTBO  TOXKIECTB. TOXKIECTBEHHBIC
npeoOpa3oBaHus BeIpaKEHUN. YpaBHEHUE ¢ 0HOM nepeMeHHoi. Kopenb ypaBHenus. JIuneitHoe
ypaBHeHUE. Penienne TeKCTOBBIX 3a7a4 ¢ TOMOIIBIO YPAaBHEHMS.

Koumponvnas paboma Ne 1 «Buipasxcenus. Toscoecmear
Koumponvnasa paboma Ne2 no meme « Ypaenenus»
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2.@ynkuuu (124yacos)
[Tonarue ¢ynkumuu. O6macts onpenencHust GyHKUUU, o0racTh 3HaYeHUs QyHKUIUU. CrocoOsl

3amanus GyHKIUA. Beraucienue 3HaueHuid pyHkiuu mo dopmyne. 'padbux dynakuun. [psmas
IPOTIOPIIMOHATIBHOCTD, €¢ rpaduk. JluHelHas GyHKIUs, ee TpaduK, TeOMETPUUYCCKHIA CMBICI
koa(durmentoB k u b. BzanmHoe pacnosioxenue rpa@uKoB ABYX JTUHEHHBIX (YHKITUH.

Koumponvnas paboma Ne3 «Jlunetinas ¢hynkyusiy»

3. CreneHnb u ee cBoiicTBa (12 yacos)
OrnpeziesieHne CTETICHH C HATypaJbHBIM IOKa3aTesneM. J[eHCTBHS CO CTENEHSMU: YMHOXEHUE,

JICJICHUE CTENEHEW, BO3BEJCHUE B CTENEHb NPOU3BEJIEHUS U creneHu. CTEneHb C HYJEBBIM
nokasareneM. OJHOWIEH M €ro CTaHJAapTHBIM BHJ, CTENEHb OJHOUYIEHA. YMHOXKEHUE
onHowIeHOB. Bo3Benenue oqHouneHa B crenenb. yHkun y=x2 , y=x3 , ux rpaduku, CBOWCTBa
TUX (QPYHKIHH.

Koumponvuasa paboma Ne4 « Cmenenv ¢ HamypanbHulM nokazamenemy»

4. Muorouiensl (15 yacoB)
Mmuorousrzer #u ero CTaHI[apTHLIﬁ BU/. Crenenpr wmHOrTOuwiIeHa. CiIOKeHHE U BBIYMTAHUE

MHOTOYJICHOB. YMHOX€HHE OJHOWIEHAa Ha MHOTrOWieH. BbiHeceHune oO0IIero MHOXKHUTENs 3a
CKOOKy. YMHOXXEHHE MHOTOWIEHa Ha MHOTOWIeH. Pa3nojkeHue MHOrodieHa Ha MHOXHTEIH
CIocoO0M TPYIIUPOBKHU.

Konmponvnas paboma Ne5 «Cnooicenue u ebluUmaHue MHO204NIEHO8»
Koumponvnas paboma Ne 6 no meme « npouzgederue MHO20UNEHO8)

5. ®opmyJibl COKpalIeHHOT0 YMHOxkeHus (19 yacoB)
KBagpaT cymMbl M KBajgpaT pa3HOCTH JABYX BblpaxkeHHH. Ky0 cymMMbl M KyO pa3sHOCTH IBYX

BblpakeHUI. PaznoxkeHne Ha MHOXHUTEIM C MOMOIIbI0 (OpPMYN KBaJgpaTa CyMMBbl M KBajJpara
Pa3HOCTH ABYX BBIPAKECHUW. Y MHOKEHHE PA3HOCTH JBYX BBIPAKEHHMU M MX CyMMbl. Dopmyia
Pa3HOCTH KBaJpaTOB, Pa3joKEHNUE HA MHOXKUTEIHM C OMOUIbIO (OPMYJIbI Pa3HOCTH KBaJPATOB.
®opmyna cymMmMmbl KyOOB M pa3HOCTH KyOoB. Pa3iiokeHHe Ha MHOMKUTENHU C MOMOUIBIO 3THX
dopmyn. IlpeoOpazoBaHue II€JIOTO BBIPAXKEHUS B MHOTOWICH. [IpuMeHeHHEe pa3IuYHbIX
CHoco0O0B IS Pa3/I0KEHHUs] MHOTOWIEHOB Ha MHOXKUTENU. Bo3BeieHne JBy4/ieHa B CTENEHb.

Koumponvnaa paboma Ne7 no ceomempuu no meme « Popmynvl COKpAUIEHHO20 YMHONCCHUS)
Koumponvnas paboma Ne8 no meme « Ilpeobpazosarnue yenvix 8bipaxcetuily

5. Cucremsl JiuHeiHbIX ypaBHeHuii (174acoD)

YpaBHEeHUE ¢ ABYMSI IEPEMEHHBIMU, PEIICHUE YPAaBHEHUS C IBYMs IiepeMeHHbIME. CrcTeMa
ypaBHEHUH, pelieHne cucteMbl. CuctemMa IByX TUHEHHBIX YPaBHEHUI C ABYMS MTEPEMEHHBIMU;
pelIeHre CrocoOOM MOJCTAHOBKH U CIIOC0O0M ciokeHus. [IpumMepsr pereHus: ypaBHEHH B
nenbix yucnax. ['padux nuneitnoro ypaBuenus. ['padudeckuii ciocob pemeHus cucreM. Yucio
pEUIEHU CUCTEMBI IBYX JIMHEMHBIX YPABHEHUM C IByMSI HEU3BECTHBIMU. PellleHre TEKCTOBBIX
3a/1a4 C TOMOILBIO CUCTEM.

Koumponvnas paboma Ne9 no meme « Cucmemvl 1uHelHbIX YPAGHEHUL U UX PEULEeHUs»

7.11oBTOpEeHME.(6 YacoB)
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Koumponvnas paboma Nel() (umozcoeas).

T'EOMETPUS 7 kaacce (68 yacoB)

1. HavaabHble reomerpuyeckue cBeaenus (10uacon)
[Ipocreiimue reomeTpuueckre GUIyphl: TpsMas, TOdYKa, OTPE30K, Jy4d, yroj. I[loHsTue
paBeHCTBa reomeTpudeckux Guryp. CpaBHeHHE OTPE3KOB U yIIIOB. MI3MepeHue oTpe3KoB, JUTHHA
oTpe3ka. M3mepeHue yrioB, rpagycHas mepa yria. CMEXHBIE M BEPTUKAJIbHBIC YIJIbI, UX
cBoycTBa. [lepnenquKynsapHble MpsIMBIE.

OcHoeénas  yenp —  CHCTEMATU3MpPOBAThb 3HAHUSA  ydalluXcsd O  IPOCTEHIIHX
reoOMEeTpUUECKUX (PUrypax v uX CBOMCTBAX; BBECTH IMOHITHE PAaBEHCTBA (HUTYD.
B JAHHOW TeMe BBOZATCS OCHOBHBIE T'€OMETPHUYECKHE IIOHATUS U CBOMCTBA

NPOCTEUIINX TEOMETPUUYECKHX (UTYp HAa OCHOBE HATJISIHBIX MPEICTABICHUNA ydallUXCs MMyTeM
0000111eHNST OYEBUIHBIX MM U3BECTHBIX U3 Kypca MaTeMaTHKU 1—O6 KJIaCCOB r€OMETPUUECKHUX
¢axToB. [loHATHE aKCHOMBI Ha HAYaJIbHOM 3Tarie 0Oy4eHHUs HE BBOJIUTCSA, U CAMU aKCHOMBI HE
dbopmynupyrotrcs B sBHOM Buje. HeoOxonuMble MCXOAHBIE MOJIOKEHHUS, Ha OCHOBE KOTOPBIX
U3Y4aloTCsl CBOWCTBA T'EOMETPUYECKUX (Uryp, TNPUBOASATCS B ONUcaTeNbHOU (opme.
[IpyHUMIIMAaNBbHBIM  MOMEHTOM JAaHHOM TEMbI SIBJISICTCS BBEICHUE IIOHATHUS PaBEHCTBA
F€OMETPUYECKUX ¢buryp Ha OCHOBE HarJIsIIHOTO
NOHATUSA  HalokeHus. OnpeneneHHOe BHHUMAaHWE JOJDKHO — YIEHSAThCA  MPAKTHYECKUM
IIPUJIOKEHUSAM F€OMETPUUYECKUX ITOHATUN.

Koumponvnas paboma Nel no meme: « HauanvHvle ceomempuueckue c6eoenussy

2. Tpeyroabuuku (17 yacoB)

Tpeyronenuk. Ilpu3Haku paBeHCTBa TPEYroJbHUKOB. llepneHaukymnsap k npsmoil. Meauansl,
OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA. PaBHOOEPEHHBIN TPEYroJbHUK U €r0 CBOWCTBA. 3a/1auu
Ha OCTPOEHHUE C IOMOIIBIO LIUPKYJIIS U JIMHEHKU.

OcnosHasi yenb — BBECTH TOHATHE TEOPEMBI; BHIpAOOTaTh yYMEHHE JOKa3bIBaTh
PaBEHCTBO TPEYTOJIBHUKOB C MOMOIIBI0 U3YYEHHBIX MMPU3HAKOB; BBECTH HOBBIM KJIacC 3a/1auy —
Ha IIOCTPOEHUE C IOMOIIBIO LIUPKYJISA U JTMHEHKH.

[Ipu3Haku paBeHCTBa TPEYTOJBHUKOB SIBJISIFOTCS OCHOBHBIM pabo4yMM ammapaTtoM BCEro
Kypca reomeTpuu. JlokazaTenbcTBO OOJbIIEH YacTH TEOPEM Kypca M TaKKe pelIeHHe MHOTHUX
3aJa4 MMPOBOJUTCS MO CIEAYIOLIeH cXxeme: MOUCK PABHBIX TPEYroJbHUKOB — OOOCHOBaHME UX
paBeHCTBA C IIOMOIIBI0 KAKOTO-TO IPU3HAKA — CIIEJICTBHS, BBITEKAIOIIME W3 PaBEHCTBA
TPEYroJIbHUKOB. [IpuMeHeHne NIPU3HAKOB PAaBEHCTBA TPEYTOJIbHUKOB IPU PELICHUU 3a1a4 JaeT
BO3MOJKHOCTh IOCTEIIEHHO HAaKaIlLIMBATh ONBIT IIPOBEICHUs JOKA3aTeNIbHBIX paccyxaeHni. Ha
HayaJbHOM JTale H3y4YeHUS W NPUMEHEHUS IIPU3HAKOB PABEHCTBA TPEYrOJbHUKOB
11€J1€c000pa3HO UCIOJIb30BATh 33J]a4l C TOTOBBIMU YEPTEKAMHU.

Konumponvnasa paboma Ne2 no meme: « TpeyeonbHukuy

3. IMapanneabHble npsimbie (13 yaco)

[Ipu3Haku mapamienbHOCTH OpsIMBIX. AKcCHOMa mapajuleNibHbIX — npsMbIx. CBoiCTBa
MapaJJICIbHBIX MPSAMBIX.

OcHosHas yenb — BBECTH OJIHO W3 BAXHEHIIMX MOHATHA — MOHATHE MapajlieIbHbIX
NpSIMBIX; J1aTh MEPBOE IMpeCTaBIeHHE 00 akCHuoMaxX U aKCMOMaTHYECKOM METOJIE B T€OMETPUH;
BBECTH aKCHOMY MapajuIeNIbHbIX IPSIMBIX.

[Ipu3Haku M CBOMCTBa MapajuIeNbHBIX MPSMBIX, CBSI3aHHBIE C yriamu, oOpa3oBaHHBIMU
OpU TEpPEeceYeHUH JBYX MPAMBIX CeKylled (HaKpecT JeXalluMH, OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMHU), IIMPOKO MCHOJIB3YIOTCS B JalbHEHUIIEM MPH U3YUYEHUU YETHIPEXYTOJbHHU-
KOB, I10/IOOHBIX TPEYTOJILHUKOB, IIPH PEIICHUU 33]1a4, a TAK)Ke B Kypce CTepeOMETPHUH.

Konmponvnasa paboma Ne3 no meme: «Ilapannenvuvie npsamoviey
4. CoOoTHOIIEHUS] MeK1Yy CTOPOHAMH M YIJIaMH TpeyroJibHuka (18 yacos)
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Cymma yrioB TpeyrojibHuKa. (COOTHOLIEHHUE MEXIYy CTOPOHAMU M yIJaMU TPEyroJbHUKA.
HepaBenctBo tpeyronbHuka. I[IpsMoyronbHble TPEYroJbHUKH, HX CBOWCTBA W MPU3HAKHU
paBeHCTBA. PacctosiHue OT TOUKM A0 npsiMoM. PaccTosiHne Mexy mapajuieJbHbIMHU MPSIMBIMHU.
[TocTpoeHne TpeyrojibHUKA IO TPEM IJIEMEHTAM.

OcHoénas  yenb — PpacCMOTPETb HOBBIE HHTEPECHBIE M  BaXKHbIE CBOMCTBA
TPEYTrOJIbHUKOB.

B nanHO# TemMe AOKa3bIBAaETCA OJHA M3 BAXKHEWIIHUX TEOPEM I'€OMETPUU — TEOpPEMA O
CyMMe€ YIJIOB TpeyrojibHuka. OHa MO3BOJIAET J1aTh KJIACCU(UKALMIO TPEYTOJIBHUKOB IO yIiiaMm
(OCTpOYTONBHBIN, MPSAMOYTOJIbHBIN, TYIOYTOJbHBIN), & TAK)XKE YCTAHOBUTH HEKOTOPHIE CBOMCTBA
Y IPU3HAKU PABEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[TonssTue paccTosiHUS MEXAY NapauIeNbHbBIMUA IPSAMBIMU BBOJUTCS Ha OCHOBE
JIOKa3aHHOW MPEBAPUTEIBHO TEOPEMBI O TOM, YTO BCE TOUKHM KAXKIOM U3 JIBYX HapajlIeIbHBIX
NPSIMBIX PABHOYAAJICHBI OT JIPYrol mpsiMoil. DTO MOHATHE UTPAET BAXKHYIO POJIb, B YACTHOCTHU
HCIIOJIB3YETCS B 33J1a4axX Ha MIOCTPOCHHUE.

[Ipu pemeHun 3amay Ha MNOCTPOECHHE B 7 KIACCE CIEAYET OTPAHUYUTHCS TOJIBKO
BBIMIOJTHEHUEM U OIKCAHUEM IOCTPOEHHUS MCKOMOHM (urypel. B oTHenbHBIX ciaydasx MOKHO
MPOBECTH YCTHO aHAJIW3 M JI0KA3aTeJIbCTBO, a 3JIEMEHThl UCCIICIOBAHUS JOJLKHBI MPUCYTCTBO-
BaTh JIMUIb TOTJA, KOTJAa ’TO OTOBOPEHO YCIOBHEM 3a]1a4H.

Koumponvnasa paboma Ne 5 no meme: «llpamoyeonbnvie mpeyzonvuuxu. I'eomempuueckue
NOCMPOEHUsLY

5. IoTopenue. Pemenne 3agayu (10 u.)

Ocnoenas yens. [10BTOpUTH, 3aKpenuTh U 00001UTH OcHOBHBIE 3YH, nony4yeHHbIe B 7 Kilacce
Koumponvnasa pabomaNe6 « Hmoeosasny»

AJITEBPA 8 kiaacc (102 yaca)

1. PanumoHajibHbIe Apodu (23 yacos)
Panmonansnas 1po0b. OCHOBHOE CBOMCTBO Apo0M, CoKpaileHue npoOeil. ToxkaecTBEHHBIE

k

npeoOpa30BaHus pallMOHAIBHBIX BhIpaKeHUH. DyHKIMA X u ee rpaduK.
Konumponvnasa paboma Ne 1 no meme « Payuonanvrvle 0podou u ux ceouicmeay

Konumponvnasa paboma Ne 2 no meme « Onepayuu ¢ 0pobsamu. [{podono-payuonanrbHas QyHKyusy

2. KBagpartnbie kopHu(19 yacoB)
[TonsiTne 00 wuppauMoHaNbHBIX uMchaax. OOmuMe CcBeAeHHUS O JIEHCTBUTENIBHBIX YHCIaX.
KBanpatHslit kopeHb. [IoHATHE 0 HAXOXKJEHUN MPUOIMKEHHOTO 3HAUYEHUs KBaJIPaTHOTO KOPHS.
CpoiicTBa KBaapaTHbIX KopHel. I[IpeoOpa3oBaHusi BbIpaXEeHHM, coAepXkallliX KBaJpaTHbIE
kopun. PyrKIms y = \x, ee CBOICTBA 1 rpaduk.

Koumponvnas paboma Ne 3 no meme «llonsamue apugpmemuuecko2o k6a0pamHo20 KOPHA U €20
ceolcmeay

Konumponvnasa paboma Ne 4 no meme: «Ceoticmea K6aopammwvix KopHeu»

3. KBagparusie ypaBHeHus (21 yacoB)
KBanpatHoe ypaBHeHue. @opmyiia KOpHEH KBaapaTHOTO ypaBHEHHUs. PelieHue panuoHaaIbHBIX
ypaBHeHUU. Pemenue 3aaad, NpUBOAAIIMX K KBaJpaTHBIM YpPAaBHEHUSAM W MIPOCTEUIIUM
palMOHAIbHBIM YPABHEHUSM.

Konumponvnasa paboma Ne 5 no meme «Keaopamuule ypasneHusn»
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Koumponvnas paboma Ne 6 no meme «/[podbno — payuonanvhvie ypaenenus. Texcmogvle
3a0ayuy

3auem no meme :«Peuwienue OpoOHbIX -pAYUOHATILHBIX YPABHEHUL»

4. Hepaencrsa (20 yacoB)
YucnoBble HEpaBeHCTBA M MX CBOMCTBA. IlouneHHOE ClOXKEHME M YMHOXXEHHE YHCIIOBBIX
HepaBeHCTB. [lorpemrHocTs W TOYHOCTh NpuONMKeHus. JIuHeiiHble HepaBEeHCTBA C OIHOM
MIEPEMEHHOM U UX CUCTEMBIL.

Koumponvnasa paboma Ne 7 no meme « Hucnosvie HepaseHcmea u ux couUcmaay
Konmponvnas paboma Ne 8no meme «Hepasencmea ¢ 00HOU nepemerHOU U UX CUcmemvly

5. CreneHb ¢ meJbIM NMOKa3aTeaeM. JiieMeHThI cTaTucTuku ( 11 yacoB)
CreneHb c 1eNbIM MoKa3aTeaeM U ee cBoicTBa. CtangapTHBIN BUJl yncia. HauanbHble cBeeHUS
00 opraHmM3aIuy CTaTUCTUICCKUX MCCIICIOBAHUM.

Koumponvnas paboma Ne 9 no meme «Cmenens ¢ yenvim nokazamenem u ee c80UCmMeay

6. IToBTopenmue (8 yacos)
Konumponsnas paboma Ne 10 (umozosas)

TF'EOMETPUS 8 kaacc (68 yacoB)

1. YerbipexyroibHuku (14 yacos)

MHOroyronbHMK, BBIIYKJIbIA MHOIOYIOJBHHMK, 4YeThlpexyronbHuk. Ilapamienorpamm, ero
cBoiicTBa M mnpusHaku. Tpaneuwms. [IpsmoyronpHHK, pomO, KBaapar, ux corcTBa. OceBas u
LIEHTpaJbHasi CAMMETPHH.

Ocnognass yenb — U3y4yuTh HauOoyiee BaXHbIE BUAbl YETHIPEXYTOJbHUKOB —
napajiesiorpaMM, IpsMOYTOJIbHUK, pOMO, KBaJparT, TpaleLnto; JaTh MpeJCTaBIeHre 0 purypax,
00J1a/1at01MX OCEBOM UM LIEHTPAIIbHON CUMMETPHEH.

JlokazarenbcTBa OONBIIMHCTBA TEOPEM JAHHOM TeMBbl U PELICHUs] MHOTUX 3a/1a4 MPOBOASTCS C
IIOMOIIBI0 ITPU3HAKOB PABEHCTBA TPEYTOJBHUKOB, IOTOMY IIOJE3HO MX NOBTOPUTH B Hadale
W3YYEHUS TEMBI.

OceBasi U ILEHTpalbHas CUMMETPUU BBOJATCS HE Kak INpeoOpa3oBaHUE IUIOCKOCTH, a Kak
CBOWCTBAa Te€OMETPUYECKHX (UTyp, B YAaCTHOCTH YETHIPEXYrOJbHUKOB. PaccMoTpeHHe 3THX
MOHSTUN KaK IBUKEHUH IJIOCKOCTH COCTOUTCS B 9 Kiacce.

Koumponvnas paboma Nel no meme: « Hemuvipéxyzononuxuy

2. Tlaomans (14 yacoB)

[TonsTne momanau MHOroyrosbHuka. Ilnomanu nTpsAMOYrojdbHUKa, MNapajieaorpaMmma,
TpeyrojibHHKa, Tpanenuu. Teopema [Iudaropa.

OcnosHas yenp — PacIIupUTh U YIITYOUTh MOJIydYeHHbIE B 5—6 Kilaccax MpeaCTaBICHUS
ydamuxcs 00 W3MEPEHWHW ¢ BBIYHCICHHHM IUIOMIAJeH; BBIBECTH (DOPMYIBI ILIIOMIAAEH
IPSIMOYTOJIBHHKA, IapajljesiorpaMmma, TPEYrojibHUKA, TpaleluH; J10Ka3aTb OJHY M3 IJIaBHBIX
TeopeM reomeTpun — Teopemy Iudaropa.

BoiBog  dopmyn s BBIYMCICHMS — IJIOHIAJEH  NMPSAMOYrojbHUKA, Iapajulejorpamma,
TPEYroJIbHUKA, Tpall€uu OCHOBBIBACTCA Ha JABYX OCHOBHBIX CBOMCTBAxX nnomaz[ef/i, KOTOPEIC
IPUHUMAIOTCS UCXOMS U3 HarIAHBIX MIPECTABICHHM, a TaKkKe Ha (popMylie TUIOIaau KBapaTa,
000CHOBaHHE KOTOPOU HE SABJISETCS 00s13aTENbHBIM JJIS yUaIIUXCS.

HetpaguunoHHo#il ais IMIKOJIBHOTO Kypca sABIseTCS TeopeMa 00 OTHOLICHMH IIIOIajiei
TPEYroJIbHUKOB, UMEIOIINX MO0 paBHOMY yriy. OHa MO3BOJIIET B JajbHEHIIEM JaTh MPOCTOE
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JI0Ka3aTeIbCTBO NMPU3HAKOB M0100UsI TPEYroJIbHUKOB. B 3TOM COCTOMT OHO W3 MPEUMYIIECTB,
00yCJIOBJIEHHBIX PAaHHUM BBEJICHUEM MOHATHS IIIOIIAH.

JokazarenbcTtBo TeopeMsl [Ingaropa ocHOBBIBaeTCS Ha CBOMCTBAX IUIOMAACH U GopMynax s
IUIOINAAeH KBaapaTa M IpsAMOYrosibHUKa. [loKas3bIBaeTcs Takke Teopema, oOpaTHas Teopeme
[Tudaropa.

Koumponvnas paboma Ne2 no meme: «Ilnowaouy

3. IoxooHbIe TpeyrojbHuku (19 yacon)

[TonoGuble TpeyronbHuku. I[Ipu3Haku MmomoOusi TpPEyroinbHUKOB. I[IpumeHneHue momoOust K
JI0Ka3aTeibCTBY TEOpeM H pemeHuro 3anady. CHHyC, KOCHHYC W TaHICHC OCTPOro yria
IPSMOYTOJIBHOTO TPEYTOJIbHUKA.

OchosHas yeib — BBECTH MOHATHE MOJOOHBIX TPEYTOJILHUKOB; PACCMOTPETh MPH3HAKH
noJ00UsT TPEYroJbHUKOB M MX NPHUMEHEHUS; CAENaTh MEPBBIA IIar B OCBOCHUU YYAIIUMUCS
TPUTOHOMETPHUYECKOTO ariiapara TeOMETPHH.

Onpenenenne MOJOOHBIX TPEYTOJBHUKOB JA€TCS HE HA OCHOBE MPEoOpa3oBaHUs MOJO00USs, a
4yepe3 paBeHCTBO YIIIOB M MPONOPIIMOHAIEHOCTh CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku TOMOOMS TPEYTOJLHUKOB JIOKA3bIBAIOTCSA C IOMOMIBIO TEOPEMBI 00 OTHOIICHUH
IUIOIAICH TPEYroJbHUKOB, HMEIOIIUX IO PABHOMY YTITY.

Ha ocHoBe mpu3HAaKoB MOAOOHs JOKA3bIBA€TCS TEOpEMa O CpEAHEH JMHHM TPEYroJbHHKA,
YTBEPXKICHHE O TOYKE IEPECEYCHUs] MEIUaH TPEYrOJIbHUKA, a TakKe JBa YTBEPKICHUS O
INPOTNOPIMOHATBHBIX OTPE3KaxX B TMPSMOYTOJBHOM TpeyrojbHHKE. JlaeTcs mpeicTaBieHHE O
METO/Ie IOJJO0MS B 3a/la4ax Ha MOCTPOCHUE.

B 3akiroueHue Tembl BBOASTCS SJIEMEHTHl TPHUTOHOMETPHH — CHUHYC, KOCHHYC M TaHT'EHC
OCTPOTO yriia MPsMOYTOJILHOTO TPEYroJbHUKA.

Koumponvnasa paboma Ne 3 no meme «Ilo0obHble mpey2oibHUKUY
Koumponvnaa paboma Ne4 no meme: «CoomHoutenus mexncoy cmopoHamu u yenamu npsamo-
V20IbHO20 MPEY2OTbHUKAY

4. OxpyxHocTb (16 yacoB)

B3auMHoOe pacnosnoxkeHue npsMoOd M OKpykHOCTU. KacarenpHas K OKpPYKHOCTH, €€
CBOMCTBO M TpH3HaK. lleHTpaibHBIe M BIHCAHHBIE YIIBL. YeThIpe 3aMeuarelbHbIE TOYKH
TpeyroyibHUKA. BriricanHast 1 onucanHasi OKPYKHOCTH.

OcHogénas yenb — paclIUPUTh CBEJIEHUSI 00 OKPYKHOCTH, MOJIyYE€HHbIE yJalluMuUcs B 7
KJIacCe; HW3YYUTh HOBBIC (AKThI, CBSI3aHHBIE C OKPYKHOCTHbIO; IMO3HAKOMUTH YYAIUXCS C
YETBIPbMSI 3aMeUaTeIbHBIMH TOYKAMH TPEYTOJIbHUKA.

B naHHOW Teme BBOJAUTCA MHOTO HOBBIX MOHSTHI M pacCMaTpPUBAETCSI MHOTO YTBEPKICHHI,
CBSI3aHHBIX C OKPY)KHOCTBIO. [[J1s1 UX yCBOGHHUS CeNyeT YACIUTh OOJIbIIIOE BHUMAHUE PEIICHUIO
3a/1au.

VTBepXKIeHUsT O TOUYKE TEepeceueHruss OWCCEKTPUC TPEYrodbHUKA M TOYKE IepecedeHust
CEepPEeIMHHBIX MEPIEeHIUKYISIPOB K CTOPOHAM TPEYroJIbHUKA BBIBOJIATCA KakK CJIEACTBUS W3
TEOpPEM O CBOMCTBAX OMCCEKTPUCHI YIJla U CEPEAMHHOIO MEePHeHANKYIsIpa K oTpe3Ky. Teopema o
TOUYKE TMEPEeCceYeHMs] BBHICOT TPEYTOJNbHHUKA (MM WX MPOJOJIKEHHIA) TOKa3bIBAETCS C MOMOIIBIO
YTBEPXKJICHHS O TOUKE TIEPECEUCHUs CEPEIMHHBIX MEPIICHIUKYIISPOB.

Hapsiny ¢ Teopemamu 00 OKpYKHOCTSIX, BIIMCAHHOW B TPEYrOJbHHUK U OMHCAHHOW OKOJO HETO,
paccMaTpUBaIOTCSI CBOMCTBO CTOPOH OINKMCAHHOTO YETHIPEXYTrOJIbHUKA W CBOMCTBO YIJIOB
BIIMCAHHOTO YEThIPEXYTOIbHUKA.

Koumponvnas paboma Ne 5 no meme: « Oxpysicnocmovy

5. IloBTopenue. Pemienne 3anau (5 yacoB)

OcHosHas yenw. I1oBTOpUTD, 3aKpenuTh U 0000mUTh OcHOBHBIE 3Y H, mosryueHHbIe B 8
KJ1acce.

Konumponvuasa paboma Neb6 « Umozosasy»
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AJII'EBPA 9 kaacc (102 gyaca)

1. KpaaparuuHasi pyHkius (26 4)
[Tonsitre dynkuuu. O6nacTh onpeaeneHus u 001acTh 3HaueHUH QyHKrn. CBOHCTBA (QYHKITHH.
KBanpatHblii TpexusieH U ero KopHu. Paznokenue KBaJpaTHOro TpexuaeHa Ha MHOKUTEIH.
Pemenue 3a1a4 myteM BhIJENIEHHS KBaIpaTa ABYYICHA U3 KBaJPAaTHOTO TPEXUJICHA.
OyHKIUA Y = ax?, eé rpaduk u cBorictBa. ['paduku Gynkuit y = a+nu y=a(X— m)z.
[Toctpoenue rpaduka kBaaparuyHoi pyHkuuu. [Ipocreiimme npeodpa3oBanus rpagukoB
¢dbynakuumii. Crenennas ¢pyakuus. KopeHnb N-it creneHu.

Jlononnumenvro: JIpobHo-muHeliHas GyHkius u e€ rpaduk. CTerneHp ¢ parmoHaIbHBIM
[IOKAa3aTeJIEM.

Koumponvnas paboma Nel no meme: « @yuxkyuu u ux ceovicmaa. Keaopammwiii mpexuieny»
Koumponvnas paboma Ne 2: «Keaopamuunas gyuxyus. Cmenennas gpynxyusy
Koumponvnas paboma Ne3 no meme: « Ypasnenus c 00nou nepemeHHOUY

2. YpaBHeHHsI U HEPABEHCTBA C OJHOW nmepemMeHHOi ( 15 1)
[lenoe ypaBHeHue u ero kopuu. JpoOHble palimoHaibHbIe ypaBHeHU. HepaBeHcTBa BTOpOi
CTETEeHH C OJIHOM mepeMeHHOM. PerieHre HepaBeHCTB BTOPOM CTETIEHU C OJJHOM MEPEeMEHHOM.
Pemenne HEPABCHCTB MECTOAOM MHTCPBAJIOB.

Jlononnumenvno: Hekotopble TpUEMBI pELLIEHUS LENbIX YPABHEHUM.
Koumponvnas paboma Ne3 no meme: « Ypasnenus ¢ 00HotU nepemenHo»
Koumponvnas paboma Ne4 no meme: « Hepasencmea ¢ 00HOU nepemeHHOU»

3. YpaBHeHHl M HEPABEHCTBA C ABYMsI nepeMeHHbIMU ( 17 4)
YpaBHeHHE ¢ ABYMs MIEpEeMEHHBIMU 1 ero rpaduk. ['paduueckuii cocod pemieHus: cucreMm
ypaBHEHUH. Pelienue cucreM ypaBHEHU BTOPOU CTENEHU. Pelienune 3a1a4d ¢ moMOIb0 CUCTEM
ypaBHEHUI BTOpoi creneHu. HepaBeHcTBa ¢ 1ByMs nnepeMeHHbIMU. CHCTEMBbI HEPaBEHCTB C
JIByMsI IEPEMEHHBIMHU.

Lononnumenvro: HekoTopble IPUEMBI PELLIEHUS CUCTEM YPABHEHHUM BTOPOH CTEIICHU C IBYMs
IIEPEMEHHBIMH.

4. Ilporpeccum (15 1)
[TocnenoBarensHoCcTU. Apudmerndeckas rmporpeccus. @opmyina N-ro wieHa apupmMeTHIecKon
nporpeccuu. CymMMa nepBbIX N WieHOB apudMeTndecKkoi mporpeccuu. I'eomerpuueckas
nporpeccusi. @opmyna N-ro wieHa reoMeTpuueckoi nporpeccuu. Cymma nepBbIX N 4JIEHOB
reoMEeTPUUECKON mporpeccuu. beckoHeuHo yObIBaroIue reoMeTpu4eckue Iporpeccuu.

Llononnumenvrno: Meton MaTeMaTU4eCKOM UHAYKIUH.

5. DyieMeHTHI KOMOMHATOPUKHU U TeopuHu BeposiTHocTeil (13 u)
[Tpumeprl koMOMHATOPHBIX 3a1a4. [lepectanoBku. Pazmenienus. Coueranus. OTHOCUTENbHAS
4acToTa CIy4aiHOTO cOObITHSA. BEpOosSTHOCTH paBHOBO3MOXHBIX COOBITHIA.

ﬂOnOJlHumefleO.' Crnoxenue u YMHOXCHUC BGpO?ITHOCTfoI.

6. IToBTopenme. Pemenne 3axau (16 )
3akperuieHre 3HaHW|, YMEHUH 1 HABBIKOB, TIOJIYYCHHBIX Ha YPOKax 1Mo Kypcy anreopsl 9 kiacca.
[ToaroToBKa K UTOTOBOM aTTECTAIMHU IO MMPOTPAMMe OOIIET0 0Opa30BaHHUS.
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TF'EOMETPUS 9 kaacc (68 yacoB)

1. Bekropsl. MeToa koopauHat (14 yacoB)
Ilonsitue BekTOopa. PaBeHCTBO BekTOpoB. ClOKEHHME M BBIUUTAHHUE BEKTOPOB. YMHOXEHUE
BEeKTOpa Ha uuciio. Pa3nokeHune BEKTOpa MO JBYM HEKOJUIMHEApPHBIM BekTOpam. KoopauHatsl
BekTopa. Ilpocreiimme 3agaun B KOOpJAMHATAX. YPAaBHEHUS OKPY)KHOCTH U HPSIMOIL.
[IpumeHeHre BEKTOPOB U KOOPJIMHAT MIPH PELICHUU 3a]1a4.
OcHnosnas yenb — HAyYUThb YYAIIMXCSA BBINOJHATH JCHCTBUA HAJ BEKTOPAMH Kak
HANPABICHHBIMHU OTPE3KaMH, YTO BAKHO JJII IPUMEHEHHUSI BEKTOPOB B (DM3HKE; MMO3HAKOMUTH C
UCII0JIb30BAHUEM BEKTOPOB U METOAAa KOOPAUHAT IPHU PELICHUU F€OMETPUUYECKUX 3a/1ad.
Bektop omnpenensercs kak HalpaBJEHHBIA OTPE30K U ACHUCTBUS HAJ BEKTOpPAMU BBOJSATCS Tak,
KaKk 9T0 MpuHATO B ¢u3uke, T. E. kak gelcTBusA ¢ HampaBieHHbIMU OTpe3kaMu. OCHOBHOE
BHUMaHUE JOJDKHO OBITh YAENEHO BBIPAOOTKE YMEHUU BBITIOIHATH OINEpaIlii HaJl BEKTOPaMU
(ckiagpiBaTh BEKTOPHl MO MpaBHJIaM TPEYrojibHUKA U MapajuiesiorpaMma, CTPOUTH BEKTOP,
pPaBHBIN Pa3HOCTH JBYX JAHHBIX BEKTOPOB, & TaKXE BEKTOP, PaBHBIM MPOU3BEICHUIO JTAaHHOTO
BEKTOpPA Ha JJAHHOE YHUCJIO0).
Ha nmpumepax moxaspiBaeTcs, Kak BEKTOPbI MOTYT MPHUMEHSTHCA K PEIICHUI0 T€OMETPHUECKUX
3agau. JlemoHctpupyercss 3QPekTUBHOCTh MpuUMeHEHHs (HopMyn Afis KOOPAMHAT CEPEAUHBI
OTpEe3Ka, PACCTOSIHUS MEKY IBYMsI TOUKAMH, YPABHEHHI OKPYXHOCTH M TIPSIMOIl B KOHKPETHBIX
FeOMETPUUECKUX 3ajJ]auyax, TeM CaMbIM JAeTcsl MpeJCTaBleHne 00 M3YyYECHUH TeOMETPUUYECKHX
¢Guryp ¢ noMOIIbIO METOJIOB AIT€OPHI.

2. CooTHOLIEHUS] MeXK1y CTOPOHAMM M YyIrjiamMH TpeyrojbHuka. CrajasipHoe

npou3sBeaeHue BeKTopoB (11 yacos)

CuHyc, KOCUHYC U TaHT€HC yria. Teopembl CUHYCOB U KOCHHYCOB. PernieHue TpeyroibHUKOB.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 MPUMEHEHHE B TEOMETPHUUECKUX 3aa4ax.
OcHosHas yenb — Pa3BUTh YMEHUE YYalIMXCsS MPUMEHSATh TPUTOHOMETPUUECKHUI anmapaTr npu
pelIeHUN TEOMETPUUYECKUX 3a]1ad.
Cunyc u kocunHyc mwoboro yrma ot 0° mo 180° BBOAATCS C MOMONIBIO EAMHUYHOU
MOJIYOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMBbl CHUHYCOB W KOCHHYCOB M BBIBOJUTCS €Il OJHA
dbopMyna mIoIaIM TpeyroibHUKA (ITOJIOBUHA MPOU3BEICHUS IBYX CTOPOH Ha CHHYC YIiia MEXKIY
HUMHM). DTOT anmapar NPUMEHSETCS K PEIICHUIO TPEYTrOJIbHUKOB.
CkanspHoe pou3BeJcHIEe BEKTOPOB BBOJIUTCS Kak B (u3HKe (IPOU3BEIEHUE UIMH BEKTOPOB Ha
KOCHHYC YIJIa MeXay HuUMH). PaccmaTpuBaroTcs CBOWCTBAa CKaJsipHOTO TMPOU3BEACHHUS U €T0
MIPUMEHEHHUE MIPU PELIEHNN T€OMETPUUYECKUX 3a]1a4.
OcHOBHOE BHHMaHHUE CJEAYyeT YICIUTh BHIPAOOTKE NPOYHBIX HABHIKOB B TPUMEHEHUU
TPUTOHOMETPUUECKOTO anmnapara npy perieHu reOMeTPUIECKUX 3a1au.

3. JlamHa OKPY:KHOCTH U IUIOmAAb Kpyra (12 yacoB)
[IpaBunbHBIE MHOTOYTOJIBHUKUA. OKPYKHOCTH, ONTMCAHHAs OKOJIO MPAaBUJIBHOIO MHOTOYTOJIbHUKA
W BhucaHHas B Hero. IlocTpoeHue mpaBUIBHBIX MHOTOYTOJIBHUKOB. JIIMHA OKPYKHOCTH.
ITmomans xpyra.
OcHosHas yenb — PACHIUPUTh 3HAHHME YUYAIIUXCS O MHOTOYTOJIBHUKAX; PACCMOTPETh MOHSTHS
JUTMHBI OKPY>KHOCTH U TUTOIIAIU Kpyra v (pOpMyIIbl Al UX BHIYHCICHUS.
B Hauane Tembl nmaercs ompeneleHHWE MPAaBWIHLHOTO MHOTOYTOJbHHKA, W PACCMATPUBAIOTCS
TEOpEeMBbI 00 OKPYKHOCTSAX, OMHCAHHUE OKOJIO MPAaBHIBHOTO MHOTOYIOJbHUKA U BIHCAHHON B
Hero. C MOMOIIBIO OMUCAaHHON OKPY)KHOCTH PEIIAOTCS 3a7a4d O MOCTPOCHHH TPaBUILHOTO
HIECTUYTOJIbBHUKA U TPaBUIIBHOTO 271-yTOJIbHUKA, €CJI JIaH TPaBUJIbHBIN /7-yTOJbHUK.
®opMyIbl, BEIpaXXAIOIIHE CTOPOHY MPABIIIBHOTO MHOTOYTOJIBHUK M PaJNyC BIIMCAHHOW B HETO
OKPYXHOCTH uepe3 paguyC OINHUCAHHOW OKPYXKHOCTH, HCIONB3YIOTCS IMPH BBIBOAE (HOpMyI
JUTMHBI OKPYXKHOCTH W TUIOIIAAM Kpyra. BeiBoa ommpaercs Ha MHTYUTHBHOE MPEJICTABICHUE O
npejenie: MpU HEOrPAHMUYEHHOM YBEIWYEHUM 4YHCJIa CTOPOH MPABWIBHOIO MHOTOYTOJbHUKA,
BIIMCAHHOTO B OKPY>KHOCTh, €T0 IEPUMETP CTPEMHUTCS K JUTMHE 3TOH OKPY>KHOCTH, a TUIOIIAdh —
K IUTOIIA/IA KPYTa, OTPAHUYEHHOTO OKPYKHOCTBIO.
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4. JIBu:keHus ( 74acoB)
OrobOpaxxenue miaockocTH Ha cedst. [lonstue nprwxkenus. OceBas W LEHTpaJIbHAs CUMMETPHH.
[TapannensHbii iepenoc. [Toopot. HanoxxeHnus u 1BUKEHUS.
Ocnoénas yenb — TO3HAKOMUTH YYAlllUXCsl C TOHSTHE: ABW)KCHHUS U €ro CBONCTBAaMH, C
OCHOBHBIMH BUJIAMH JIBUKEHUI, C B3AMMOOTHOLICHUSIMA HAJIOKEHUHN U JBUKECHHI.
JIBuKeHHe TIJIOCKOCTH BBOJUTCS Kak OTOOpakeHHE IUIOCKOCTH Ha cels, COXpaHsrollee
paccTostHue MeXay Toukamu. [lpum paccMoTpeHMH BUIIOB JBMKEHHM OCHOBHOE BHUMAaHUE
ylemnsieTcsl HIOCTPOEHUI0 00pa30B  TOYEK, MPSIMBIX, OTPE3KOB, TPEYroJbHUKOB IIPH OCEBOIl
U LEHTPATLHOW CHMMETPHSX, MapalieIbHOM MepeHoce, MmoBopoT. Ha addexTHhIx mpumepax
MOKA3bIBACTCS IPUMEHEHHE JBUKEHHM MPU pPEIICHUH T€OMETPUUYECKUX 3a/1a4.
[ToHsiTHE HANTOXKEHUSI OTHOCUTCS B JAHHOM Kypce€ K YMCIY OCHOBHBIX MOHSTHH. JlOKa3bIBaeTcs,
YTO MOHSTHSI HAJIOKEHUS U IBHXKEHUS SBJISIOTCS SKBUBAJICHTHBIMU: JIF000€ HAJIO)KEHUE SIBIISETCS
JIBUKCHUEM IIJIOCKOCTH M 0o0paTHO. lM3ydeHue AoKa3aTelbCTBAa HE SIBISIETE O0S3aTENbHBIM,
OJIHAKO CJIEIyeT PACCMOTPETH CBS3b MOHATHI HAJIOKEHUS U IBUKEHUSI.

5. HavanbHble cBeieHHs U3 cTepeoMeTpuH (8 4acoB)
[Ipenmer crepeomerpun. I'eomerpuyeckue Tena W MOBEPXHOCTH MHOTOTpaHHUKH: MPHU3MAa,
napajuielienune1, nupamuaa, GopMybl s BBIMUCICHUS WX 00beMoB. Terna M TOBEPXHOCTH
BpallleHus: LWIUHAP, KOHyc, cdepa, map, ¢GopMynbl Al BBIYMCICHUS WX IUIOMIAEH
MOBEPXHOCTEN U 0OBEMOB.
Ocnoenas yenp — JNaTh HAYalbHOE MPEACTABICHUE O TellaX M MOBEPXHOCTSAX B MPOCTPAHCTBE;
MO3HAKOMHUTH yYaIIMXCSd C OCHOB HOBBIMH (OpMYyJaMU JUIsl BBIYMCICHHS IUTOIIAICH
MOBEPXHOCTEN U 0OHEMOB TEJl.
Paccmotpenue mpocTedmnx MHOTOTPAHHUKOB (MIPU3MBI, Mapajulelieluieia, MUpaMHuabl), a
TaKkKe Tell W MOBEPXHOCTEH BpallleHWi (UMIUHApa, KOHyca, cdepsl, Imapa) MpOBOIUTCS Ha
OCHOBE HATJISIHBIX TMPEACTABJICHUM, 0€3 MpUBJICUEHUSI aKCHOM cTtepeomeTpur. Dopmysbl s
BBIUKCJICHHsS] 00BEMOB YKa3aHHBIX TeJll BHIBOAATCA Ha ocHOBe NpuHiuna Kapambepu, popmysst
JUTSL BBIYUCIICHUS IUIOMAAM M OOKOBBIX IOBEPXHOCTEH IMIIMHApPA M KOHYCa IOJTYYaroTCsS C
MOMOIIBIO Pa3BEPTOK OSTUX MOBEPXHOCTEH, ¢opmyna miuomaan chepbl NPUBOAUTCS 0Oe3
000CHOBaHUS

6. OO0 akcuomax reomerpuu (2 yaca)
becena 06 akcroMax reoMeTpuu.
Ocnoenas yenrb — JaTh Oosee TIyOOKOE MPEICTaBICHHUE O CUCTEME aKCHUOM IUIAHUMETPUHU U
AKCHOMAaTUYECKOM METOJIE.
B naHHON TeMe pacCcKa3bIBaeTCsl O PA3JIMYHBIX CHCTEMax aKCMOM T'€OMETPUH, B YACTHOCTH O
Pa3IMYHBIX CIIOCO0axX BBEICHUSI MIOHSTHS paBEHCTBA QUTYP.

7. TloBTopenme. Pemenne 3anau (14 yacoB)
OcHosHas yenw. IIoBTOPUTD, 3aKpenUTh U 00001 T OCHOBHBIE 3Y H 32 OCHOBHYIO HIKOITY.

®opma opraHu3zanuy 00pa3oBaTeJbLHOI0 MPOLECCA: KIACCHO-YPOYHAs CHCTEMA.
®opMBbI OPraHu3aluy y4eOHbIX 3aHATHI: YPOK IEPBUYHOIO NIPEBSABICHNS HOBBIX 3HAHUM;
ypok (GopMHUpOBaHMSI IEPBOHAYAIBHBIX PEAMETHBIX HAaBBIKOB U Y'Y Jl, OBJ1aileHNSI HOBBIMU
IpeIMETHBIMU YMEHHUSMM; YPOK NpuMeHeHus npeameTHoix 3YHoB u VY /I; ypok 06001ienus u
cucremaruzanuu npeaMeTHbix 3YHoB, yHUBepcalbHBIX JAEWCTBUH; YpPOK IOBTOPEHUS
npeameTHeIx 3YHoB mwin 3akpenenus Y'Y /I, ypok KOHTpoJIsi, KOMOMHUPOBAHHBIH YpOK;
ceMHUHap, KOHPEPEeHLUs, TPaKTUKYM, UTpa, 3a4€T U JIp.
®opmbl 00yuyeHHs1: GpOHTATBHAS, TPYNIOBas (MapHast), MHIAUBUAYaJIbHAsl, KOJJIEKTHBHAS.
TexHonoruu, ucCHOIB3yeMble B OOy4YeHHM: pa3BHUBaloIIero oOydeHus, oOOydyeHHs B
COTpPYAHHUYECTBE, NPOOJIEMHOr0 OOy4YeHHs, pPa3BUTHS  HMCCIEIOBATENbCKUX  HAaBBIKOB,
MH(OPMaLMOHHO- KOMMYHUKAllMOHHBIE, UTPOBBIE, 3/10pPOBbECOEPEKEHUS U T. 1.
[TporpamMMa oAAep;KUBAET Pa3HbIE 6UObL OeAMEIbHOCHIU YHAU{UXCS, KOTOpBIE
IIOCJIEZI0BATENBHO CMEHSIOT APYT ApYyTra IPU OCBOCHUN YYEHUKAaMU COJEPKaHUs Kypca:

® aHaJM3 TEKCTOBOH M rpaduueckoil nHpopMaImu;
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HKCHEPUMEHTHPOBAaHUE:  IUIAHUPOBAHMWE, TMOCTAaHOBKA, BBIBOA  (QopMyn ,aHaIu3
MOJTYYCHHBIX PE3YJIbTATOB U PE3YJIHTATOB CBOCH JieaTeIbHOCTH (pediiekcus);
WH(POPMALIMOHHBIA TOWCK: paboTa C HMHTEPHET — pecypcaMu, CIPAaBOYHHKAMH,
SHUUKIIONEAUSAMHU, HAYYHO — IONYJISIPHOM JIUTEPATYPOU;

MPOBEpKAa YUYEHUKAMU CBOMX THUIOTE3 C TOMOIIbI0 HH(POPMAIMOHHOTO TIOUCKA,
KOHKpETH3aIUs OOIIMX MPUHIUIIOB HA MHOTOOOPa3UH YaCTHBIX CIy4aesn;

oTpaboTKa HEOOXOAMMBIX yMEHHH, KaK NpPaKTHYECKU-TPUKIAJHOTO XapakTepa,
HalpuMep, peLIeHUe 3aja4, YpaBHEHUH, HEPAaBEHCT, IOCTPOCHUE TpadUKOB;
COCTaBJICHHE KJIACTepa; CO3/IaHHE€ MPE3CHTAlMU; IMOCTPOCHUE THIOTE3bl HAa OCHOBE
aHaJIM3a UMEIOIUXCS TAHHBIX; IPOBEJCHUE UCCIIEI0BATEIBCKOIO AKCIIEPUMEHTA.

OcHoBHBIMH (popMaMH M BHAAMHU KOHTPOJISI 3HAHUI, yMeHHii U HABBIKOB SIBJISIIOTCSI:
KOHTpOJIbHAs paboTa, caMoCTosATeIbHAsl paboTa, MpoBepouHas padoTa, 3a4eT.

I1l. TemaTu4eckoe mJIaHUpoOBaHue

S kaace
Ne H3yuyaemblii MaTepuan Koua-Bo KonTposbHbie
n/n 4acoB padoThI
I'nasa 1. HarypaabHble yncia 73
1. HatypanbHble uncia v mKaibl 15 1
2. CrnosxeHue ¥ BBIYMTAHUE HATYPATbHBIX YHCET 21 2
3. YMHOKEHUE U JIeJIeHHE HAaTypaJIbHbIX YUCEl 25 2
4, [Tnomanu u 00BLEMBI 12 1
I'nasa 2. /lecsaiTu4uHbIe APOOH 97
S. OOBIKHOBEHHBIE APOOH 23 2
6. Hecsatuunbie npodu. CioKeHUE U BEIYUTAHHUE 13 1
JECATUYHBIX Tpo0ei
7. YMHOXEHUE U JCJICHUE IECATUYHBIX Tpo0ei 26 2
8. WNHcTpyMeHTBI AJ1s BBIUUCICHUH U U3MEPEHU 19 2
9. HTorosoe noBTOpEeHNE MaTEMATHKU . 16 1
Hroro 170 14
Ne Koa-Bo KoHTpoJbHbIe
o\ HanmeHnoBaHue TeMbl 4ACOB paBoThi
1 JenumocTtsb uncen 20 1
2 CrnoxeHue 1 BblYUTaHUE ApoOei ¢ pasHbIMU 22 2
3HAMEHATEISIMA
3 YMHOKEHUE U IeTIeHHe OOBIKHOBEHHBIX Jpo0eit 32 3
4 OTHoO1IEHUS ¥ IPOTIOPIIHH 19 2
5 [TonoxuTenbHble U OTPULIATENIbHBIC YHCIIA 13 1
6 CloKeHHEe U BBIYUTAHUE MOJIOKUTEIbHBIX U 11 1
OTPUIATENLHBIX YHCET
7 YMHOXEHUE U JAEJICHUE MOT0KUTEIbHBIX U 12 1
OTPHIIATEBHBIX YHCEIl
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8 Pemenue ypaBHeHMI 15 2
9 KoopaunaTs! Ha mi10cKoCTH 13 1
10 | IloBTOpenue 13 1
Hroro yacos 170 15
6 xnacc
7 kaacce
Ne HaumeHoBaHue TeMbI Koua-Bo yacoB | KoHTpoJsibHBIE
padoThI
Pazoen «Anzeopa»
1. BeIpaxeHnus, TOK1eCTBa, ypaBHEHUS 22 qacoB 2
2. DYHKIMU 129acoB 1
3. CreneHs ¢ HATYpaJIbHBIM MOKa3aTeIeM 12yacoB 1
4. MHuorouseHsl 15 gacoB 2
o. DopMyJIbl COKPALIEHHOTO YMHOXKEHHUS 19 yacos 2
6. CucreMbl TUHENHBIX YPaBHEHUH 17 gacos 1
7. IToBTOpEeHue 6 yacoB 1
Pazoen «I'eomempusny
1. HauanbHble NOHATHS ¥ TEOPEMBI TEOMETPUH 10 yacoB 1
2. TpeyronbHUKN 17 qacoB 1
3. ITapajurenpHbIe NpsMBbIE 13 gacoB 1
4. CooTHo1IEHHE MEXy CTOPOHAMU U YIIIaMu 18 yacos 2
TpEeyrojabHUKa
5. IToBTOpEHME 10 gacoB 1
Hroro yacos 170 yacos 16
8 kiracc
KoHTpoJbHbIe
Ne HanmeHnoBaHnue TeMbl Kon-Bo yacos padoThI
Pa3zoen «Anzeopa»
1. PanmionansHbie 1poOu 1 X CBOMCTBA 23 2
2. KBaznpaTHble KOpHU 19 2
3. KBanpaTHble ypaBHEeHUs 21 2
4. HepasenctBa 20 2
5 CreneHsp ¢ 1IEeTIBbIM ITOKa3aTesIeM. DJIEMEHTBI 11 1
CTaTUCTHKH.
6. HToroBoe nmoBTopeHue Kypca areOpsl 8§ kiacca 8 1
Pazoen «I'eomempusny
1. YeThIpexXyroJbHUKH 14 1
2. ITmomane 14 1
3. ITo100HBIE TPEYTOIBHUKH 20 1
4. OKpy>KHOCTb 16 1
5. [ToBTrOopenue. Pemenne 3amau 4 1
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| Umozo: 170 15
9 kJaacc
KoHTpoJbHbIe
Ne HanmeHnoBaHnue TemMbl Kos-Bo yacos padoTHI
Pazoen «Anzeopa»

1. KBagparuunas GyHKIus 26 2
2. YpaBHEHUs 1 HEPABEHCTBA C OJHOM IMEPEMEHHON 15 2
3 YpaBHEHUS U HEPABEHCTBA C IBYMS 17 1

MIEPEeMEHHBIMU
4. IIporpeccun 15 2
5 DneMeHTbl KOMOUHATOPUKH U TEOPUH 13

BEPOSITHOCTEN
6. HToroBoe nmoBTopeHue Kypca aredpsl 9 xiacca 16 1

Pazoen «I'eomempusny

1. Bekropel. MeToa koopiuHaT 14 1
2. CooOTHOIIEHUS MEX1Yy CTOPOHAMU U YTIIaMu 1

TpeyroibHuKa. CKajasipHOE MPOU3BEICHUE 11

BEKTOPOB.
3. JlnmuHa OKPY>KHOCTH | IIJIONIAIh KPyTa. 12 1
4. JIBrOKeHUS 7 1
S. Hauansubie cBenenns u3 crepeomerpun. 00 10

aKCHOMaX TUIAHUMETPHH.
6. HroroBoe nmoBTOpeHHE 14 1

Hmoeo: 170 13
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