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IlosicHUTEIbLHAA 3aIMCKA

Cmpykmypa npoecpammul
1. IHoacnumenvuasa 3anucka, 6 KOMopou KOHKPemMUu3upyomcs oowue yeau 0CHO8HO20 0Ouje20 0opazo8anus no
Mamemamuxe, 0aémcs XapaKmepucmuxa y4ebHo20 Kypcd, e20 Mecmo 8 Y4eOHOM niane, NpUueoosimcs JIUYHOCHHbIe,
Memanpeomemuble U npeoMemubvle pe3yibmamol 0C80EHUs Y4eOH020 Kypca, NIaHUpyemble pe3yibmamsl U3y4eHus
yuebHo20 Kypca.
Cooepocanue kypca mamemamuxku 5-9 Knaccos.
Ilpumepnoe memamuueckoe ni1anuposanue c onpeodeieHueM 0CHOBHbIX 8UO08 YYeOHOU 0essmeNbHOCMU YYUAUWUMUCS.
4. Yuedono-memoouueckoe u uHhopmayuoHHoe ocHaueHue 00pa3oeameibHo20 npoyecca.

W N

Oowan xapakmepucmura npozpammol

[Tporpamma mo MaTeMaTHKe COCTaBJICHa HA OCHOBE TPeOOBaHUM K pe3yJibTaTaM OCBOEHHUS 00pa30BaTEIbHOM MPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHus, MPEJICTABICHHBIX B eepaIbHOM TOCYAapPCTBEHHOM CTaHIaApTE€ OCHOBHOI'O OOIIETro
o0pa3zoBaHus ¢ Y4ETOM IPEEMCTBEHHOCTH C TPUMEPHBIMU MTpOrpaMMamMu sl Ha4aibHOTO 00111eT0 00pa3oBaHus 1Mo
MaTeMaTrke. B Hell Takke YUYUTHIBAIOTCS JOMUHUPYIOIINE UeH U TIoJlockeHusI [IporpaMmbl pa3Butus u popMUPOBaHUS
YHUBEPCAIBHBIX yUE€OHBIX ACHCTBUM /JI1 OCHOBHOTO OOIIEro oOpa3oBaHusi, KOTOpbIe 00ecreunBatoT (OpMUPOBaAHUE
POCCHIICKOM TpakTaHCKOW MIICHTUYHOCTH, KOMMYHUKATUBHBIX KQ4e€CTB IMYHOCTH U CITOCOOCTBYIOT (DOPMUPOBAHHIO
KJTFOUEBOW KOMITETCHIIMH - YMEHUS YUUTHCS.

Kypc maTemaTukm 5-6 xinaccoB siBisieTcs: GyHIAMEHTOM 71 MATEMAaTUYECKOTO 00pa30BaHMS M PA3BUTHUS IIIKOJIHHUKOB,
JTOMUHUpYIOIIEH (QYHKIMEH Mpy ero U3y4eHUH B 3TOM BO3pACTE SIBIISIETCA WHTEUICKTyalbHOE pa3BuTHE yuamuxcs. Kype
MOCTPOEH Ha B3BEIICHHOM COOTHOIIICHUU HOBBIX M paHEE YCBOCHHBIX 3HAHUI, 00s13aTEIBHBIX U JOTIOJTHUTEIBHBIX TEM IS
U3YUYCHUS, @ TAK)KE YUUTHIBACT BO3PACTHBIC U MHIUBUyAIbHBIE OCOOEHHOCTH YCBOSHUS 3HAHUM YUAIIMMHUCS.

IpakTHYeckasi 3HAYUMOCTH MIKOJbHOT0 KYpca MATEMATHKH 5-6 KJIACCOB COCTOUT B TOM, YTO MPEMETOM €€ U3yUCHUS
SIBJITFOTCSI TIPOCTPAHCTBEHHBIE (POPMBI M KOJIMUYECTBEHHBIE COOTHOIICHHSI peabHOTO Mupa. B coBpeMeHHOM 00111ecTBE
MaTeMaTH4ecKasl MMOJAr0TOBKAa He0OX0quMa KaKJ0OMy YEJIOBEKY, T.K. MaTeMaTHKa MPUCYTCTBYET BO BeeX cdepax
YeJIOBEUSCKOU JIeSITEILHOCTH.



MartemaTuka siBJISIeTCS OJHMM M3 ONMOPHBIX HIKOJIbHBIX NpeaMeToB. MaTeMaThuyecKkue 3HaHUsI U YMEHUSI HE0OXO0IUMBbI
JUTSI I3YYCHHMSI alreOphl M TeOMETPHH B 7-9 Kitaccax, a TakyKe JJIT U3YyYEHUsT CMEKHBIX TUCITUTIINH.

OpHOM U3 OCHOBHBIX IIeJIeH M3YYCHUS MATEMATHKH SIBJISICTCS pa3BUTHE MBIIIICHUS, TIPEKIE BCETO a0CTPAKTHOTO MBIIIICHHS.
C To4YKM 3peHUST BOCTUTAHUS TBOPUCCKOU TUIHOCTA OCOOCHHO BaXKHO, YTOOBI B CTPYKTYPY MBIITUICHHS YIAIIUXCS , KPOME
AITOPUTMHYECKIX YMEHUHN U HABBIKOB, KOTOPBIE CHOPMYIIMPOBAHEI B CTAHAAPTHBIX MpaBuiaX, (popmMyiax u alropuTMax
JEHCTBUMN, BOIIUIA dBPUCTUICCKUEC MTPUEMBI KaK 00IIIET0, TaK M KOHKPETHOTO XapakTepa. DTH MPUEMBI, B 9aCTHOCTH,
bOopMHPYIOTCS TIPU TTOWCKE PEIICHUS 3a1a49 BBICIITNX YPOBHEH CIIOKHOCTH. B mporiecce n3yueHnss MaTeMaTHKH TaKKe
bopMHPYIOTCA U TaKHe KaueCTBa MBIIIJICHUS, KaK CHJIa U THOKOCTh , KOHCTPYKTUBHOCTbh M KpUTUYHOCTh. J[J1s aganTanuu B
COBPEMEHHOM MH(POPMAIIMOHHOM OOIIECTBE BaXKHBIM (PAKTOPOM SIBIIIETCS (POPMUPOBAHUE MATEMATUUYECKOTO CTUJIS
MBIILICHHUS, BKJIFOYAIOIIee B ceOs1 MHAYKIIMIO U IETYKIIUI0, 0000IIEHUE U KOHKPETU3AIIUIO, AaHAJIW3 U CUHTE3, KIIaCCU(UKAIIUIO
U CUCTEMAaTHU3aINIo0, a0CTparupoBaHUE U aHAJIOTHUIO.

OO0yueHue MaTeMaTHKe Ja6T BO3MOKHOCTb IIKOJbHUKAM HAYYUTHCS TJIAHUPOBATH CBOIO JIESITEIbHOCTh, KPUTHUYECKU
OILICHMBATh €€, MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHUSI, OTCTAaUBATh CBOU B3TJISIbI U YOCKICHUS.

B nporecce nzydeHuss MaTeMaTUKU IKOJIBHUKH y4aTCs U3J1araTb CBOU MBICIIH SICHO U UCYEPIIBIBAIOIIIE, TPUOOPETAIOT
HABBIKHA YETKOTO U TPAMOTHOTO BBITIOJTHEHUS MaTEeMAaTHUECKUX 3aUCEH, PHU ATOM HUCIIOIh30BAHUE MaTEMAaTHYECKOTO SI3bIKA
MO3BOJISIET Pa3BUBATH Y yUAITUXCS TPAMOTHYIO YCTHYIO M TUCBMEHHYIO PEYb.

3HAKOMCTBO C HCTOPHUEH pa3BUTHS MaTEMAaTUKH KaK HAYKH (POPMHUPYET Y YUaIIUXCS MPEICTaBICHUE O MAaTEMAaTHKE KaK
4acTH OOLIEYEIOBEYECKON KYIbTYPHI.

3HAUNTETFHOC BHUMAHNE B M3JIOKEHUU TCOPETHICCKOTO MaTepHaia Kypca yaeaseTcss ero MOTHBAIUH, PACKPBITHIO CYTH
OCHOBHBIX MOHSITHH, UeH, MeTo10B. OOy4YeHHe MOCTPOEHO Ha 0a3e TEeOPUH Pa3BUBAIOIIETO 00YUEHUSI, UTO JOCTUTACTCS
OCOOEHHOCTSIMU M3JI0KEHUSI TEOPETUUECKOTO MaTepualia U ypaXHEHUSIMUA Ha CpaBHEHWE, aHAJIN3, BbIJICTICHUE TJIABHOTO,
YCTaHOBJICHHE CBsI3CH, Kilaccudukaiuio, 00o01enne u cucteMaru3zaini. Ocobo akIeHTUPYIOTCS COIePKaTEILHOS
PACKpBITHE MAaTEMAaTHUYECKUX MOHATUN, TOJIKOBAHUE CYIITHOCTH MaTEeMAaTHUYECKUX METOJIOB M 00JIaCTH UX IPUMEHEHUS,
JIEMOHCTPAIIHS BO3MOKHOCTEH IPUMEHEHUST TECOPETUUECKUX 3HAHUM JJIS1 PEIISHUs 3a/1a4 TIPUKIIAHOTO XapaKpepa, Hapumep
pEIIeHNS TeKCTOBBIX 33]1a4, ICHS)KHBIX U MPOIIEHTHBIX PACYETOB , yMEHHUE TI0JIb30BAThCSl KOJTMYECTBEHHOU MH(OpMaIueH,
MIPEICTABIICHHON B pa3IUYHBIX hopMax, yMeHHE unTath rpaduku. Oco3HaHue 001Iero, CylmecTBEHHOTO SIBISETCS OCHOBHOM
0a30i1 17151 pereHus ynpakHeHui. BaxkHO TPUBOANUTH JIeTaIbHBIC MOSACHEHUSI K PEIICHUIO TUTIOBBIX YIPAXKHEHUN. DTUM
pacKpbIBaeTCs CyTh METO/IA, TIOJIX0/1a, TIPEIIaracTCsl aiTOPUTM MJIH BPUCTHUYCCKAs CXeMa PEIICHUS YIpaKHEHUH
ONPEAEIEHHOTO THUIIA.



Kypc anredopsi 7-9 ki1accosB siBisieTcs 0a30BbIM ISl MATEMATHYECKOTO 00pa30BaHuUs U Pa3BUTHS
HIKOJIBHUKOB. Alre0OpandecKkue 3HaHus 1 yMEHUSI HEOOXOAUMBI JUIsl U3y4YEHHUs T€OMETPUHU B 7-9 Kiaccax, anre0psl 1 Havyall
MaTeMatnyeckoro aHanusa B 10-11 knaccax, a Takyke A1 U3y4EHUs CMEKHBIX JUCHUIIINH.

IIpakTH4Yeckas 3HAYMMOCTb IIKOJbHOI0 Kypca ajJredpsbl 7-9 KJI1accoB COCTOUT B TOM, YTO IPEIMETOM €€ U3YUCHUS
SBJIAIOTCS KOJMYECTBEHHbIE OTHOLLIEHHUS U TPOLIECCHI PEATbHOTO MUPA, ONMCAHHBIE MATEMAaTUYECKUMU MoAesIMU. B
COBPEMEHHOM OOILIECTBE MaTeMaTHYECKasi HOArOTOBKA HEOOXO0IUMA KaXKI0MY YEJIOBEKY, TAK KaK MATEMAaTUKA MMPUCYTCTBYET
BO BceX cepax 4eI0oBeUeCKOM NeaTeIbHOCTH.

OaHoii U3 OCHOBHBIX 1eJIell N3ydeHUsI alreOphl SIBJISETCS pa3BUTHE MBIIICHUS, TTpexie Bcero opmupoBanue
abcTpakTHOrO MbIlLIeHUs. B mpouecce nzyuenus anreopsl popMUPYETCsl IOTHYECKOE U AITOPUTMUUECKOE MBILIUICHUE, a
TaK)K€ TaKUe KaueCTBA MBIIIJICHUS, KaK CHJIa U THOKOCTb, KOHCTPYKTUBHOCTh U KPUTUYHOCTH. /{711 ananTanuu B COBpEMEHHOM
UH(POPMALIMOHHOM OOIIECTBE BaKHBIM (PAKTOPOM sIBJIsIETCS (POPMUPOBAHUE MATEMATHUECKOTO CTUJISL MBILLUICHHUS,
BKJIIOUAIOLIEe B ce0s1 MHAYKLHUIO U AeAYKLNI0, 000011IeHNEe U KOHKPETU3ALUIO, aHAJIU3 U CUHTE3, KIacCu(UKaIHIO U
CUCTEMAaTH3alNI0, a0CTparupoOBaHUE U aHAJIOTHIO.

OOyuenue anredpe 1aéT BO3MOKHOCTD IIKOJIbHUKAM HAYYUTHCS IUIAHUPOBATH CBOIO JIEATEIBHOCTh, KDUTHYECKU
OLICHMBATh €€, MPUHUMATh CAMOCTOSITEIbHBIE PEIICHHS], OTCTAUBATh CBOU B3IJIAIbI U YOCKICHHUS.

B nponecce nzydenus anreOpbl MIKOJIbHUKU y4aTCs U3JIaraTh CBOM MBICIIU SICHO M HCUEPIBIBAIOLIE, MPUOOPETAIOT HABBIKU
YETKOTO U TPAMOTHOT'O BBIMOJHEHUSI MATEMAaTUYECKUX 3aMMUCEH, TPU 3TOM UCIIOIb30BaHUE MATEMATUYECKOTO SA3bIKa TO3BOJISIET
pa3BUBATh y yYAIIUXCS IPAMOTHYIO YCTHYIO M MUCbMEHHYIO PEYb.
3HaKOMCTBO C UCTOPHUEN pa3BUTHUSA anreOpbl Kak HayKu (opMupyeT Y yyamuxcs npejactaBieHue o0 anredpe Kak 4acTu
0O0LIEYeIOBEYECKON KYIbTYpPHI.

3HAYNUTEIBHOE BHUMAHNE B U3JI0KEHUU TEOPETUYECKOTO MaTepraia Kypca yJIeaseTcss ero MOTUBALUU, PACKPBITHIO CYTH
OCHOBHBIX TIOHATUH, UJiel, MeToA0B.. OOyueHHe MOCTPOCHO Ha 0a3e TEOPUH Pa3BUBAIOIIETO OOYUYEHHUS], YTO JOCTUTAETCS
O0COOEHHOCTSIMH U3JI0KEHHSI TEOPETUUECKOT0 MaTepHala U yIpaKHEHUSIMU Ha CpaBHEHUE, aHaJIN3, BbIJICJICHHUE TJIABHOTO ,
YCTaHOBJICHHE CBSI3€H,, Kilaccudukaiuio, 00001eHne u cucremaru3aiuto. Ocodo akIeHTHPYIOTCS COAepKaTEILHOE
pPacKpbITHE MATEMAaTUYECKUX MOHITHI, TOJTKOBAaHUE CYIIIHOCTH MaTEeMaTUYECKUX METOJIOB M 00JIACTH X MPUMEHEHUS,
JIEMOHCTpALMsI BO3MOXHOCTEH MPUMEHEHUS! TEOPETUUECKUX 3HAHUM JJIsl peIIeHUs pa3HOO0pa3HbIX 3a/1a4 MPUKIIATHOTO
XapakTepa, HallpUMeEp PEeLIECHUsI TEKCTOBBIX 3aa4, JEHEKHBIX U MPOLEHTHBIX PACUETOB, YMEHHE MOJIb30BATHCS
KOJIMYECTBEHHOUM MH(pOpMalMel, MpeICTaBICHHON B pa3iuuHoi opMme, ymeHune untath rpaduku. Oco3Hanue o0IIero,
CYILLECTBEHHOTI'O SIBJISIETCSI OCHOBHOM 0a3011 [IJ1s1 pellieHrs ynpaxkHeHnil. BaxkHO mpUBOAUTH JIeTalbHbIE MOSICHEHUS K



PELIECHUIO TUITOBBIX YIIPAXXHEHHUI. DTUM PacKpbIBAETCSA CYTh METO/IA, TOAX0a, IPEAJIAracTCsl AITOPUTM WM 3BPUCTUYECKAS
CXEMa PELICHUs YIPAKHEHUN ONIPEACIEHHOTO TUIIA.

IIpakTnyeckasi 3HAYMMOCTD LIKOJBbHOI'0 Kypca reoMeTpuu 7-9 KJIacCOB COCTOUT B TOM, YTO IIPEAMETOM €€
U3YYCHHUS ABIISIOTCA MIPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOILIEHUS peajabHOro Mupa. B coBpeMeHHOM 00111ecTBE
MaTeMaTHYecKas MOAr0TOBKAa HE00X0IMMa Kax/JI0My YEJIOBEKY, T.K. MaTeMaTHKa MPUCYTCTBYET BO BceX cepax 4eIoBeuecKon
NEATEIBHOCTH.

I'eomeTpus siBJsieTcs OJHUM W3 ONOPHBIX HIKOJbHBIX IPEAMETOB. [ 'eOMEeTpUUECKUE 3HAHU U YMEHUS HEOOXOAMMBI
JUTSL U3YYEHHUSI IPYTUX MIKOJbHBIX TucuuIuin (dusuka, reorpadus, xumus, HHGOpMaTUKa v Jip.)

OnHOM M3 OCHOBHBIX LI€JIEH U3yUEHUE T€OMETPHUU SIBISIETCS Pa3BUTUE MBILUICHUS, IPEXAE BCETo (popMHUpOBaHHE
abcTpakTHOTO MbIILIEHUS. B mpouecce nzyuenust reometpun GOpMUPYIOTCA JOTHYECKOE U AITOPUTMHUECKOE , a TAK)KE TaKue
KauecTBa MBIIIUICHUS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh U KPUTHYHOCTh. [[J1s1 aganTaiuu B COBpeMEHHOM
UH(OPMAITMOHHOM 00I1I€CTBE BaXKHBIM (PAKTOPOM siBIIsIeTCS (POPMUPOBAHUE MATEMATHUYECKOTO CTHIISI MBIIIUICHHUS,
BKJIFOYAIOLIETO B ce0s MHAYKIMIO U JEAYKIINIO, 000011IeHNEe U KOHKPETU3ALlUIO, aHAIN3 U CUHTE3, KIIACCU(PHUKAIIUIO U
CUCTEMaTHU3AaIINIO0, a0CTparupoOBaHUE U aHAJIOTHUIO.

O0y4yeHune reoMeTpum Aa€T BO3MOKHOCTD IIKOJAbHUKAM HAYYUTHCS IUIAHUPOBATH CBOIO IESITENBHOCTh, KpUTUUYECKHU
OLICHMBATh €€, MPUHUMATh CAMOCTOSITEIbHBIEC PEIICHHMS], OTCTABATh CBOU B3IJIAJIbI U YOSKICHHS.

B npouecce uzyueHusi reoMeTprH MIKOJbHUKH YUATCH U3J1aratb CBOM MBICJIH SCHO U MCYEPIIBIBAIOILE, TPUOOPETAIOT
HAaBBIKM YETKOTO BBIMOJHEHHUS MAaTEMAaTHYECKUX 3aITUCEN, ITPU ATOM MCIOJIB30BAHUE MATEMATUYECKOTO SA3bIKA ITO3BOJISIET
pa3BUBAaTh y y4YalIUXCs TPAMOTHYIO YCTHYIO U IIUCBMEHHYIO PEYb.

3HAKOMCTBO ¢ HCTOPHE Pa3BUTHS reOMeTPHN KAK HAYKH (DOpMUPYET y yHalIUXCs MPEACTABICHUE O TEOMETPUU KaK
4acTy 00LIEUETIOBEUECKON KYJIbTYpPHI.

3HaYUTEIbHOE BHUMAHUE B U3JI0KEHUH TEOPETUUYECKOr0 MaTepuasa Kypca yaelseTcsl ero MOTUBALMK, PACKPBITHIO
CYTH OCHOBHBIX MOHATHUH, Hied, MeTof0B. O0ydeHne MOCTPOeHO Ha 0a3e Teoprn pa3BUBAIOLLEIO O0YyUEHUSs, UTO TOCTUTAETCs]
O0COOEHHOCTSIMU M3JI0KEHUS TEOPETHUECKOTO MaTepuala U YIpaXHEHUSIMA Ha CPaBHEHUE, aHAJIN3, BBIJICTICHUE TJIABHOTO,
yCTaHOBJIEHHE CBsI3€il, Kilaccu(UKalnio, J0Ka3aTelnbCTBO, 0000IIeHne U cucTeMaTu3annio. Oco0o aKIeHTUPYIOTCS
COJIep KaTeIbHOE PACKPHITHE MATEMATUUECKUX TTOHSITHH, TOJKOBAHNE CYIIIHOCTH MAaTEMAaTHUYECKUX METOJIOB U 00JIACTH UX
MPUMEHEHUS, IEMOHCTPAIUS BOBMOXXHOCTEW MPUMEHEHUS TEOPETHUECKUX 3HAHUH TSl pelieHusl pa3HOOOpa3HbIX 3a1a4
NpUKIaAHOro Xapakrepa. Oco3HaHue OOIIEro, CyIIECTBEHHOTO SIBJISIETCS OCHOBHOM 0a30ii J1s peleHus yIpaKHeHU. DTUM
PAacCKpBIBAETCSA CYTh METOJIA, IPEAIIATA€TCS AIITOPUTM WJIU IBPUCTUYECKAS CXEMA PELIEHUS YIIPAKHEHUM ONPEAEIEHHOTO TUTIA.



Oowan xapakmepucmuxa
Kypca mamemamuku 6 5-9 Knaccax

Cooeporcanue mamemamuueckozo oopazoseanus 6 5-6 knaccax npedcmasiero 8 uoe ciedyuUx co0epIHcAmelbHbIX
paszoenog: «Apugpmemuxar, «Hucnoevie u dyxkeennvie svipasrcenusn. Ypasuenua», «I eomempuueckue guzypol. Usmepenue
2eomempuieckKux 6enudUny, «nemenmol cmamucmuku, eepoasmuocmu. Komounamopnuwie 3adauuy. «Mamemamuxa 6
UCMOPUYECKOM PA3CUMUL))

Cooeporcanue pasoena «Apugpmemuxa» ciysxcum 6a3oii 0151 OanbHeUue20 U3yyeHuss YuauumMucs MamemMamuku U CMeXCHbIX
OUCYUNTUH, CROCOOCMBYem PA38UMUI0 BbIYUCTUMENbHOU KYIbMYPbl U I0SUYECKO20 MbIUUIEHUS, (DOPMUPOBAHUIO YMEHUS]
NOIb308AMbCA AICOPUMMAMU, A MAKHCE NPUOOPEMEHUI0 NPAKMUYECKUX HABLIKO8, HE0OX0OUMBIX 8 NOBCEOHEBHOU HCUIHU.
Pazeumue nonsamus o uucne ceazano ¢ uzyueHuem payuoHaIbHbIX YUCe: HAMYPAIbHLIX YUcel, 0ObIKHOBEHHbIX U 0eCAMUYHBIX
O0pobell, NON0HCUMENbHBIX U OMPUYATNETILHBIX YUCE]L.

Cooeporcanue pasoena «Hucnoswvle u OyKeeHHble 8bIPAIHCEHUA. YPasHeHUA» DopMUPYIOM 3HAHUSL O MAMEMAMUYECKOM
azvike. CyujecmeenHas poJib npu 5mMom omeooOUmcs 081a0eHU0 oOpMailbHbIM annapamom 6yKeeHH020 ucyucienus. Uzyuenue
mamepuana cnocoocmeyem GopmuposanuIo y yuauuxcs Mamemamuiecko20 annapama peulenusl 3a0a4 ¢ HOMOUbIO
VpasHeHUl.

Cooeporcanue pasoena «I'eomempuueckue uzypol. Hamepenue ceomempuyeckux eauduny,
Gdopmupyem y yuawuxcs ROHAMUS 2e0MeMpUYecKUx (ueyp Ha nI0CKOCMU U 8 NPOCMPAHCmEe, 3aK1aovleaem GopMuposaHus
2eoMempuiecKol «peduy, passueaem npoCmpanCcmeeHHoe 8000padXdceHue U 102UUecKoe MbllleHUe.

Cooepoicanue pazoena «Inemenmol cmamucmuku, eepoamuocmu. Komounamopuwie 3a0auuy - ooszamenvHulli
KOMHNOHEHM WKOJIbHO20 00pA308aHUS, YCUNUBAIOWUIL €20 NPUKIAOHOE U NPAKMUYecKoe npUMeHeHue. Imom mamepuan
HeobXo0uM npexcoe 8ce2o 0isl PopMUposanus y yuaumuxcs QYHKYUOHANbHOU SPAMOMHOCIU, YMEHUSL BOCHPUHUMAMNb U
KpUmu4ecky aHaiu3uposams UHGOpMayuio, NpeoCcmasieHHy10 8 pa3IuyHblx Gopmax, NOHUMAMb EPOSIMHOCMHbIIL XApaKmep
MHO2UX PeaibHbIX 3a8UCUMOCIEN, NPOU3BO0UMb NPOCMeliue 8epOAmMHOCIHuble paciémul. M3yueHue oCHo8 KOMOUHAMOPUKU
NO360JIUM YUaAWeMyCcsi OCYWeCmeIsamb pAcCMOmMpenUe C1yuaes, nepedop 6apuanmos, 8 mom 4ucie 8 NpoCmenuux NPUKIAOHbIX
3a0ayax.

Pa3zoen «Mamemamuka 6 ucmopuueckom pazeumuuy npeoHasHavex 01 GopmMupo8anus npeocmasieHull 0 Mamemamuxe
KaK 4acmu 4eno8eyeckoll Kyabmypwl, 0Jis1 00uje2o passumus WKOJIbHUKOS, 01 CO30AHUS KYIbIMYPHO-UCOPUYECKOU CPeObl
00yyeHus.



Copep:xanue Kypca anzeopst B 7-9 Kiaaccax nmpeacTaBjieH0 B BHJIE CJIEIYIONIMX Pa3esioB: «Auredopa», «HuciaoBble
MHOKeCTBa», «DYHKIUW, «JIeMeHThI NPUKJIATHON MATEMAaTUKN», «AJredpa B HCTOPUYECKOM PA3BUTHI
Conepxxanue pazzaena «Aaredpa» GopMupyeT 3HaHUS O MATEMAaTUYECKOM SI3bIKE, HEOOXOIUMBbIE TSl PEIICHUS
MaTEeMaTUYECKHX 3a]1a4, 3a7a4 U3 CMEXHbBIX IUCLHIUINH, a TAKXKE MPAKTUYECKUX 3a1a4. M3yueHne Marepuaia crnocoOCTByeT
(OPMHPOBAHUIO Y yUaIIUXCSl MATEMATHUYECKOTO anmnapara peuieHus 3a1a4 ¢ IOMOIIbI0 YPaBHEHH, CHCTEM YPAaBHEHUHN U
HEPaBEHCTB.

Matepuan 1aHHOTO pa3/iena MpeICTaBIeH B aclieKTe, CIOCOOCTBYIONIEM (POPMUPOBAHUIO Y YUALTUXCS YMEHUS
MO0JIb30BaThCs anropurMamu. CylecTBEHHAs pOJib MPU TOM OTBOAMUTCS Pa3BUTHIO AJITOPUTMUYECKOTO MBIILJICHUS — BaKHOM
COCTaBJISIIOLIEH MHTEIEKTYaJIbHOTO Pa3BUTHS UEIOBEKa.

Copepxanue pazzaena «UncaoBble MHOKECTBA) HAIEJIEHO HA MaTEMaTHUECKOE Pa3BUTHE ydaluxcs, (OpMUpPOBaHUE Y
HUX YMEHHMSI TOUHO, C’KaTO U SICHO M3JIaraTh MbICIIM B YCTHOM U MUCbMEHHOM peun. Martepuain pa3zena pa3BUBaeT MOHSATUE O
YHCIIe, KOTOPOE CBA3aHO C N3YyYEHUEM JEHCTBUTEIBHBIX YUCEN.

Lenb copepxanus pazzena « OyHKIMW» - OJIyYEHHUE IKOJbHUKAMUA KOHKPETHBIX 3HAHUM O (PYHKIIMM KaK BaKHEUIIEH
MaTeMaTU4YECKOM MOJIEIIN JUIsl OIIMCAHUS U UCCIIEA0BAHMS IPOLECCOB U SIBJICHUM OKpYyXkaromero Mupa. CooTBETCTBYHOLIUI
MaTepHa crnocoOCTBYET Pa3BUTHIO BOOOPaXKEHUSI M TBOPUYECKUX CIIOCOOHOCTEN yHallluXcsl, yMEHHUIO UCIIOJIb30BATh PA3IMYHbIE
S3bIKU MaTEMATUKU (CIIOBECHBIN, CAMBOJIUYECKUH, Tpaduueckuii ).

Coneprxanue pazzena « JJaeMeHTbl NPUKJIAAHOH MATeMAaTHKI) PACKPHIBAET NPUKIAIHOE U IPAKTUUECKOE 3HAUCHUE
MaTE€MaTUKH B COBPEMEHHOM MUpe. MaTepuan JaHHOTO pasjieia clocoOCTBYEeT (POPMUPOBAHUIO YMEHUS IPEICTABIIATH U
aHAJIM3UPOBATh PA3IMYHYIO UH(OPMAIMIO, TOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa peajbHbIX 3aBUCUMOCTE.

Paznen «Auaredpa B MCTOPHMYECKOM Pa3sBUTHM» TpeIHAa3HAuYeH I (POPMHUPOBAHUS MPEICTABICHUN O MATEMATHKE KaK
YaCTH YEJIOBEUYECKON KYJIbTYPBI, ISl OOIIEro pa3BUTHUS MIKOJBHUKOB, CO3JaHUS KYJbTYpHO-UCTOPUUYECKOMN cpebl 00yUueHusl.

Coaep:xanue Kypca ceomempuu B 7-9 Kiaccax NpeacTaBjIeHO B BUIe CJEIYIOUIUX COJEPKATEIbHbIX Pa3/1e/IoB:
«I'eomerpuyeckue purypobi», «M3mepeHue reoMeTpu4ecKuX BeJTMIUH», «KoopauHaTbl», «BekTOpbI

Copepxanue pazaena «['eomerpuueckue pUrypb» CiyKuT 06a30i Ui JaJIbHEHIIET0 U3yYEHUS YIaIlluMUCS
reomeTpuu. M3yuenne maTepuana crnocoocTByeT (OPMUPOBAHUIO Y YUAIIUXCS 3HAHUIM O TeOMETpUYEeCcKoi purype kax
BAKHEUIIIEN MaTEMAaTUYECKOW MOJIENIH ISl OMMCAHUS PEAIbBHOTO MUpa. [ JTaBHas 1eb JAHHOTO pa3/ielia - pa3BUTh y
y4daluxcsi BOOOpaKeHUE U JIOTHYECKOE MBIIUICHHUE MTyTEM CUCTEMAaTHYECKOTO U3YUEHUs] CBOMCTB TreOMETpHUYECKUX (Uryp u
MIPUMEHEHUS OTUX CBOMCTB IPU PELIEHUH 3a7a4 BBIYHUCIHUTEIBHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBeHHas poJib



IIPU ATOM OTBOJIUTCS PA3BUTHIO reOMETpUUYECKOM HMHTyUlMH. CodeTaHue HaIrJISIAHOCTH ¢ (POPMaTbHO-JOTHYECKUM TOAX00M
ABJISIETCS HEOTHEMJIEMON YaCThIO TEOMETPUUECKUX 3HAHUM.

Conepxanue pasnena «3mepenne reoMeTpUYeCKUX BeJTUYUH» PACIIUPSIET U YIIyOJseT NPeICTaBICHUE YUallluXCs
00 U3MEpeHUsIX JUTHH, YTII0B U TUIoIIaaei Guryp, cmocodcTByeT GOPMUPOBAHUIO MPAKTHICCKUX HABBIKOB , HEOOXOIMUMBIX KaK
IIPY PELICHUU TEOMETPUUECKHUX 3a]1a4, TaK U B OBCEIHEBHOW KU3HMU.

Conepxanue pasznenioB « KoopauHatepy, « BeKToOpbI) pacliupseT U yriryOiaseT MPeCTaBICHHS yUallluXcs O METOJE
KOOPAMHAT, pa3BUBACT YMEHUE MPUMEHSTH allreOpandecKuil annapaT npyu pelIeHUH reOMETPUUYECKUX 3a/1ad, a TAKKE 3a/1a4
CMEKHBIX JUCITUTIINH.

Paznen «I'eomeTpusi B HCTOPHMYECKOM PAa3BUTHM», COJICPKAHUE KOTOPOTO (PparMeHTapHO BHEAPEHO B U3JI0KECHUE HOBOT'O
MaTepualia ak CBeJIeHUsI 00 aBTOpax u3ydaeMbIX ()aKTOB M TEOPEM, UCTOPHUHU UX OTKPBITHS, IIPeAHA3HAUCH JIJIs1 (DOPMUPOBAHUS
MIPEACTaBICHUM O TEOMETPUH KaK YaCTH YEIOBEYCCKOU KYJIBTYPHI, I OOIIET0 Pa3BUTHUS KOJbHUKOB, JUIS CO3JaHUS
KYJIbTYPHO-UCTOPUUYECKOMN Cpelibl 00yUCHUS.

JInuHoCTHBIE, MeTaNIPeIMETHbIE U MPeIMETHbIE Pe3yJbTAThI
OCBOEHMA CO/IeP:KaHus Kypca

[Iporpamma mo3BoISIET TOOMBATHCS CACAYIOMNUX PE3yJIbTaTOB OCBOCHHUS 00pa30BaTEILHOM MMPOrpaMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHus:
JUYHOCHIHbLE:
® OTBETCTBEHHOTO OTHOIICHUS K VYYCHHIO, TOTOBHOCTH M CIHOCOOHOCTH OOYYaromuxcsi K CaMOpPa3BUTHIO U
caM000pa30BaHMIO HA OCHOBE MOTHUBAIIMU K OOYYCHHUIO M TIO3HAHUIO;
e (GopMHUpOBaHUS KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIICHUU M COTPYJIHHYECTBE CO CBEPCTHUKAMU, CTAPIIUMH U
MJIAAIIAMH B 00pa30BaTeIbHON, y4eOHO-MCCIICIOBATEIBLCKON, TBOPUECKON U APYTHUX BUIAX NCATCIbHOCTH;
® YMCHHUS SCHO, TOYHO, TPAaMOTHO H3JIaraTh CBOM MBICJIM B YCTHOM M TMCbMEHHOW pPEYH, TMOHMMATh CMBICT
IIOCTABJICHHOW 3a/1a4¥, BRICTPAUBATh apTyMEHTAIINIO, IPHUBOIUTH MMPUMEPBI U KOHTPIIPUMEDHI;
® [IePBOHAYAIIBHOTO TMPEJACTABICHHUS O MAaTEMaTHYCCKON HayKe Kak cepe 4eTOBEUECKOM NESITCIBHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAYMMOCTHU JJIS Pa3BUTHS [UBWJIM3AIMU, OCO3HAHUS BKJIaJla OTCUECTBEHHBIX YUEHBIX B Pa3BHUTHE
MHUPOBOW HAYKH, MATPUOTH3MA, YBOXKECHHS K OTEUECTBY
® KPUTUYHOCTH MBINIJICHUSI, YMEHHUSI PACMO3HABATh JIOTUYECKH HEKOPPEKTHHIE BBHICKA3bIBAHUS, OTIMYATh THIOTE3Yy OT
dakra;




® KpPEAaTUBHOCTU MBIIUICHUS, MHULIUATUBBI, HAXOJYMBOCTH, AKTUBHOCTH MPHU PEIIeHUH apu(hMETUUECKHUX 3a/1ay;
® YMEHHUS KOHTPOJIMPOBATH MPOIIECC U PE3yIbTaT yueOHOW MaTeMaTHUYECKON eI TeTbHOCTH;
e (dopMUpOBaHHUS CHOCOOHOCTH K SMOIMOHAIBHOMY BOCHPUATHIO MAaTEeMAaTUYECKUX OOBEKTOB, 3aJad, PEIICHUM,

paCCyXICHUN;
Memanpeomemmboie:
® YMEHUS CaMOCTOSATEIHLHO ONPEENSATh eI CBOEro 00yUeHHUsl, CTABUTh U (pOPMYJIMPOBATH JJis ceOsl HOBBIE 3a/1a4d B
yuéOe, pa3BUBaTh MOTUBBI U WHTEPECHI CBOEH MO3HABATEIBHOMN AEATEIbHOCTH;

CIIOCOOHOCTH CaMOCTOSITEIHHO INIAHUPOBATh ATbTEPHATUBHBIC IyTH JOCTIKECHUS I1€JIeH, 0CO3HAHHO BRIOMpATh HanboJee
s exTUBHBIE CIIOCOOBI PEIICHHU YUEOHBIX U TTO3HABATEIbHBIX 33]1a4;
YMEHUS OCYIIECTBIISITH KOHTPOJIb MO0 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTUBBI;
CIIOCOOHOCTH aJIeKBaTHO OIEHMBATH MPABUIBLHOCTh WJIM OMIMOOYHOCTH BBITIOJIHEHUS Y4eOHOMU 3a/iauu, €€ 0ObEKTUBHYIO
TPYAHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHIS;
® YMCHHUS YCTAaHABIMBATh NPUYWHHO-CJICICTBCHHBIC CBSI3U; CTPOUTH JIOTUYECKHUE PACCYKICHHUS, YMO3aKIIOUCHUS
(MHIYKTUBHBIC, NEAYKTUBHBIC U 110 aHAJIOTHH) W BHIBO/IBI,
® yMEHUS CO3/aBaTh, IPUMEHSITh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJEIN U CXEMBI JIJISl PEIIeHUs
y4eOHBIX U MMO3HABATENbHBIX 33/1a4;
® Pa3BUTHS CIIOCOOHOCTH OPTaHWU30BBIBATH Y4YEOHOE COTPYIHHYECTBO M COBMECTHYIO JACSTEIBHOCTh C YUYUTEIEM U
CBEPCTHUKAMH: OMPEACIATh IENH, PACIPEAcTiaTh (QYHKIMA W POJH YYAaCTHHUKOB, B3aWMOCHCTBOBATH W HAXOIWTH
oO1ue crnocoObl paboThl; yMEHUs pabOTaTh B IPYIINE: HAXOAUTH 00Illee PelIeHUEe U pa3peiiaTh KOHMIUKTH HA OCHOBE
COTJIaCOBaHMS TO3UIIMI 1 y4€Ta MHTEPECOB; CAYIIaTh MapTHEPA; GOPMYITHPOBATh, APTYMEHTHPOBATh U OTCTAUBATh CBOE
MHEHUE;
e GpopmupoBaHusi y4yeOHOU U OOIIENOJIL30BATEILCKOM KOMIIETEHTHOCTH B OO0JACTH HCMOJb30BaHUS MH(OPMAIIMOHHO-
KOMMYHUKaIIMOHHBIX TexHosorui (MKT-koMnereHTHOCTEN);
MIEPBOHAYAIILHOTO TIPEICTABICHUS 00 HIESIX U O METOJ]aX MAaTEeMAaTUKHU KaK 00 YHHUBEPCATILHOM SI3bIKE HAYKH M TEXHUKH,
Pa3BUTHS CIOCOOHOCTH BHICTh MAaTEMATHYECKYIO 3a71a4y B IPYTUX TUCIHMIUIMHAX, B OKPYXKAIOMIEH KU3HHU;
YMEHUS HAXOJUTh B PA3IMYHBIX UCTOYHHKAX MH(POpPMAIHIO, HEOOXOIUMYIO JIUIS PEIICHUS MaTeMaTHUYECKUX MPOoOJeM, 1
MPEACTaBIATh €€ B TOHATHOW ¢opMe; MPUHUMATH PEIICHHWE B YCJIOBHUSX HEMOJHOW M W30BITOYHOM, TOYHOU H
BEPOSITHOCTHOM MH(MOpMAITNH;



YMEHHUsSI TIOHUMaTh U UCIOJIb30BaTh MATEMAaTHYECKHUE CPEACTBA HATJISAHOCTUA (PUCYHKH, YEPTEKHU, CXEMbI M Jp.) IS
WJLTIOCTPAIIMH, HHTSPIIPETAIINH, apTyMCHTAIUH;

YMEHHSI BBIJIBUTATh THIIOTE3bI MPU PEIICHUH YICOHBIX 3a7a4 U IOHUMaHUs HEOOXOAMMOCTH MX IIPOBEPKHU;

MOHUMAaHHMSI CYIIHOCTH aJITOPUTMHUYCCKUX MPEIMUCAHUNA U YMCHHS JCHCTBOBATh B COOTBETCTBUHU C MPEIJIOKCHHBIM ajl-
TOPUTMOM;

YMEHHUSI CaMOCTOSITEJIbHO CTaBUTh IICJIHM, BHIOMPATh M CO3/aBaTh aJTOPUTMBI JIJIS PEHICHHUS YYCOHBIX MaTEMAaTHYCCKHX
po0em;

CIIOCOOHOCTH TUIAHWPOBATh W OCYIICCTBISITH JIESATEIBHOCTh, HANPABICHHYIO HA PEIICHUE 3a7ad UCCIEI0BATEIHLCKOTO
XapakTepa,

npeomemmple:

1)oco3HaHue 3HaYEHHs] MATEMAaTUKHU I TOBCETHEBHOM JKU3HU YEJIOBEKA;
2)rpencTaBieHUs] O MaTEMaTHUECKON HayKe Kak cdepe MaTeMaTU4ecKo NesTeNbHOCTH, 00 3Tanax e€ pa3BUTHUs, O €€
3HAYUMOCTH I Pa3BUTHUS UBUIM3AIUH;
3)ymenust paboTaTh ¢ MAaTEMaTHUYECKUM TEKCTOM (CTPYKTYPUPOBAHUE, U3BJICUEHUE HEOOXOAUMON HHPOPMAIIH ), TOUHO
Y TPAaMOTHO BBIPa)KaTh CBOM MBICJIA B YCTHOM U MMCbMEHHOM peuu, IPUMEHs MaTEMaTHUECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY, UCTIOJb30BATh PA3JIMYHBIC S3bIKM MATEMATUKH (CIOBECHBIN, CHMBOJINYECKUN, TpapUUecKuil), pa3BUTHS
CIIOCOOHOCTH OOOCHOBBIBATH CY)K/ICHHUSI, IPOBOJAUTH KIACCU(PUKALIMIO;

4)BnaneHust 6a30BbIM MOHSATUMHBIM aNapaToOM: UMETh MPEACTABICHHUE O YKCIIe, IpOoOHU, MPOLEHTaX, 00 OCHOBHBIX I'€0-
METPUYECKUX O0BEKTaxX (TOuka, MpsiMasi, JJOMaHas, yroyl, MHOTOYTOJbHUK, MHOTOTPAaHHHUK, KPYT, OKPYKHOCTb, IIap,
chepa u np.), popMuUpoOBaHUs MPEACTABICHUN O CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B PEATIbHOM MHPE M Pa3IMYHBIX
croco0ax Ux U3y4eHHUS;
5)npakTHUeCKH 3HAUYMMble MaTEeMaTHMYECKWE YMEHHsS M HaBBbIKM, MX MPUMEHEHHE K PELICHUI0 MaTeMaTHYeCKUX U
HEMaTeMaTUYECKUX 3a/1a4, IPEANoarariume yMeHus:

BBITIOJHATH BBIUMCIICHUS C HATYypaJbHBIMU YUCIIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMHU APOOSIMHU MOJOKHUTEIbHBIMUA U
OTPHUIATEIbHBIMU YHCIIAMU;

penaTh TeKCTOBBIE 3a/1a4r apU(PMETUYECKUM CTIOCOOOM U C TIOMOUIBI0 YPABHEHUH;

n3o0paxath (PUTYyphl HA MIIOCKOCTH;

HCIOJIb30BaTh T€OMETPUUYECKUHN «S3BIK» U1 OMMCAHUSA MTPEIMETOB OKPYIKAIOIIEr0 MUPA;

M3MEPSATH AJUHBI OTPE3KOB, BETUYHUHBI YIJIOB, BBIYUCIISATH IUIOMIAAN U 00BEMBI PUTYD

pacno3HaBaTh U U300pakaTh paBHbIE U CUMMETPUYHbIE (DUTYPHI;
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® TIPOBOAWTHL HECIIOKHBIC IMPAKTHYCCKHEC BBIYHCICHHA C IMPOLCHTAMH, HUCIIOJIL30BATh INPHUKHUAKY W OLCHKY; BBIIIOJIHATD

HEOOXOMMbIEC U3MEPEHHS;

® JCMOJb30BaTh OYKBEHHYIO CUMBOJIMKY JIJISl 3aMIMCH OOIIUX YTBEPKIEeHUH, POpMyJ, BBIpaXKEHUHN, YpaBHEHUH;
® CTPOUTH HA KOOPAMHATHOM MJIOCKOCTU TOYKH IO 33JIaHHBIM KOOPJIMHATAM, ONPEIEIATh KOOPAUHATHI TOUEK;
® YUTATh U UCIOIH30BaTh HHGOPMALIHIO, IPEACTABICHHYIO B BUJIE TAOJIMUIIbI, IUarpaMMBbl (CTOI0YATON UM KPYTOBOIA), B

rpaduueckom BUJIE;

e pemiaTh NPOCTEHIIIEe KOMOMHATOPHBIE 3a]]a41 TepeOOPOM BO3MOKHBIX BAPHAHTOB.

MecTo Kypca MaTeEMaTHKHU B Y4e0OHOM IJIaHe

Basucnuwiii yuebnwlil (0b6pazosamenvhwill) niaun Ha U3yyeHue Mamemamuxu 6 5-9 kiaccax oCHOBHOU WIKObL OMBEOOUM 5
VUEOHBIX 4aAco8 8 Hedelllo 8 meueHue Kaxcoo2o 200a ooyuenus, ececo 875uacos (175%*5)

Ilnanupyemble pe3yJibTaThl 00yUeHHUSI MaTeMaTHKe B 5-6 Ki1accax

Apupmeruka:

I1o oKOHYAHMHU M3YYEHHS KYPCa YYalHiiCs HAYYUTCH:

Yyanuics moJy4nuT BO3MOKHOCTb:

- MOHUMATh OCOOCHHOCTH JCCATUYHON CUCTEMBI CUMCIICHUSI,

- UCTIOJIH30BATh MOHSTHS, CBSI3aHHBIC C JICJITMMOCTBIO HATYpaIIbHBIX YUCEIT;

- BBIpa)XKaTh YKCJIa B YKBUBAJICHTHBIX (JOPMax, BEIOMpasi HANOO0JIeE IO X OIS0
B 3aBUCUMOCTH OT KOHKPETHOU CUTYaIlUH;

- CPaBHUBATH M YIOPSIOUYMBATH PAIlHOHAILHBIC YHCIIA;

- BBITIOJTHATH BBIYUCIICHUS C PALIMOHATIBLHBIMY YUCIIAMH, COYETast yCTHBIC U
NUCbMEHHBIC IPUEMBI BEIYUCIICHUH, TPUMEHSTH KAJIBKYIISATOP;

- UCTIOJIH30BATh MOHSATHUS M YMEHUS, CBSI3aHHBIE C TPONIOPIIMOHATEHOCTHIO
BEJIMYMH, IPOIICHTAMH, B XOZI€ PEIICHHUS MATEMATUIECKHX 3a/1a4 U 33724 U3
CMEKHBIX TPEIMETOB, BHITIOJIHITH HECIIOKHBIC IPAKTUICCKHE PACUETHI,

- QHAJIM3UPOBATH rPaUKK 3aBUCUMOCTEI MEX/Ty BEJTMUMHAMHE (PACCTOSHUE,
BpeMsl, TEMIIepaTypa | T.I1.).

- I03HAKOMHUTHCS C TTO3UIUOHHBIMU
CHUCTEMaMM CUMCJICHUSI ¢ OCHOBAHUSIMH,
OTJIIMUHBIMU OT 10;

- YIUIYOUTb U Pa3BUTh MPEICTABICHUS O
HaTypaJIbHBIX YHUCJIaX U CBOMCTBAX
JIETTUMOCTH;

- HAy4YUTHCS UCIOJIb30BATh NIPHUEMBI,
paLMOHATM3UPYIOIINUE BEIYUCIICHHUS,
IPHOOPECTH HABBIK KOHTPOJIHUPOBATH
BBIYUCJICHUS, BBIOUPAs MOIXO SN 115
CUTYAIIMH CIOCO0.

Ilo meme: Hucnogvle u OyKeeHHblIe 8bIPAIICCHUA. YPagHeH U,
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I1o okOHYAHMM H3YYeHHs KYPCA YYAILIHIICH HAYYUTCH:

Yyanuiics noJy4YuT BO3MOKHOCTh:

- BBITIOJIHSITH OTIEPAIIMU C YUCIOBBIMU BBIPAKCHUSIMU;
- BBITIOJTHATH IPE0OPa30BaHusl OYKBEHHBIX BBIPAKEHUHN(PACKPHITHE CKOOOK,
MPUBEJICHUE TTOI00HBIX CJIAraeMbIX);

- pemaTh JIMHEWHbIE YPAaBHEHMsI, peIlaTh TEKCTOBBIC 3a/1a91 aIreOpandecKum
METOJIOM.

- pa3BUTh MPECTABICHUSA O OYKBEHHBIX
BBIPKEHUIX U UX MIPEOOPa30BaHUSAX;

- OBJIAJIETh CIENMAJIBHBIMA IPUEMaMU
pELICHNs YPaBHEHUH, IPUMEHSTH aIlllapat
YPaBHEHUM Uil PELIECHUS KaK TEKCTOBBIX,
TaK ¥ IPAKTUYECKUX 3a]a4

Ilo meme: I eomempuueckue puzypol. Hzmepenue ceomempuueckux eiuydut

BbInyCKHMK HAYYMTCH:

BLIHyCKHHK IOJIYYUT BO3MOKHOCTD.

- pacmo3HaBaTh Ha YePTEeKaxX, PUCYHKAX, MOJACIIAX U B OKPYKAIOIIEM MHUPE
TJIOCKUE M TIPOCTPAHCTBEHHBIC TE€OMETPUUECKIE (PUTYPHI U UX DJICMEHTHI,

- CTPOMTH YTJIBI, ONIPEACIIATh UX TPATYyCHYIO MEpY;

- pacrmo3HaBaTh B U300pakaTh pa3BEPTKU KyOa, MPSIMOYTOIHHOTO
napajuieienuneaa, MPaBuIbHON MHUPaMHUIbI, IIMIHHIPA U KOHYCA;

- OIPENIEIATH IO JIMHEWHBIM pazMepaM pa3BEPTKU (PUTYpHI JTUHEHHBIE pa3MephI
camoit purypsl 1 Ha000POT;

- BBIYUCJIIATH O0BEM MIPSIMOYTOJILHOTO MapajUieienuneaa u Kyoa.

- HAYYUThCS BBIYUCIATH 00BbEM
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX
buryp, COCTaBJICHHBIX U3 MPSIMOYTOIbHBIX
[apaJljIeIICIUIEI0B;

- YIUIyOUTb U pa3BUTh MPEICTABICHUS O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX
urypax;

- HAYYUTHCS IPUMEHATH [IOHATHE
Pa3BEPTKU JJIsl BBINIOJIHEHUSA
IIPAKTUYECKUX PACYETOB.

Ilo meme: Inemenmol cmamucmuxu, eepoamuocmu. Komounamopnuvie 3adauu.

BbINyCKHMK HAYYHUTCH:

BhINYyCKHUK MOJYYHMT BO3MOKHOCTD:

-MCTIOJIb30BaTh MPOCTEHIIHE CITOCOOBI
MIPE/ICTABIICHUS M aHAJIN3a CTATUCTUYECKHUX
JTAHHBIX;

- pemaTh KOMOMHATOPHBIC 3379 Ha
HAXO0XKIEHHE KOJINIECTBA OOBEKTOB WU
KOMOUMHAIIHIA.

3a7au4.

- IpUOOpECTH NEPBOHAYATILHBIN OMBIT OpraHu3aluy cOopa JaHHBIX PU
IPOBEICHUH ONPOCa OOIIECTBEHHOTO MHEHHUS, OCYILIECTBIIATh UX aHAJIN3,
IPEICTAaBIISITh PE3YJIbTAThl ONPOca B BUAE TAOIUIIbI, AUATPAMMBI;

- HAyYUTHCS HEKOTOPHIM CHEIHAIbHBIM NMPUEMaM pelIeHns KOMOMHATOPHBIX
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Coaep:kanne Kypca MaTeMaTHKH 5-6 KJ1accoB.

Apugpmemuxa
HarypaJjbHble yncia

Psan HaTypaneHbIX yncen. JleciTuyHas 3anrch HaTypalbHbIX yncen. OKpYIJIeHHE HATYPAJIbHbBIX YHCET.

e KoopauHatHbli Ty4.

e (CpaBHEHHE HATypAJIbHBIX yuced. CI0KEeHUE U BBIYMTAHUE HATYpalbHbIX yncesl. CBONCTBA CIIOKEHUS.

e VYMHOXXEHHE U JeJICHUE HaTypaibHbIX yncen. CBoiicTBa ymMHOkeHUd. [lenenue ¢ octaTkoMm. CTENeHb Ynciia ¢
HaTypaJbHBIM MOKa3aTeJIeM.

e JlenuTenu u KpaTHbIC HaTypaabHOTO yncaa. Hanbonbmmit oOmuii nenurens. HauMmenslee ooiiee kpatHoe. [Ipuznaku
nenuMocTy Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

e [Ilpocthie u cocTaBHbIE Yncia. Pa3noxkeHne Ynucell Ha MPOCThIE MHOKUTEIH

e PenieHue TEKCTOBBIX 3a7a4 aApUPMETUUESCKUMU CIIOCOOAMHU.

Apodu

e (OObIKHOBEHHBIE poOu. OCHOBHOE CBOMCTBO Apodu. HaxoxaeHnue apobu ot uncia. HaxoxaeHue yucia no 3Ha4eHUIo
e¢ npobu. [IpaBunbHbIe 1 HeMpaBUWIbHBIE ApoOH. CMeIIaHHbIC YUCIa.

e (CpaBHeHHE OOBIKHOBEHHBIX JPOOEH M CMEIIaHHBIX Ynces. ApudmeTniaeckue AeCTBUS ¢ OOBIKHOBEHHBIMU APOOSIMU U
CMEIIIaHHBIMU YHCIIAMH.

o Jlecstuunsie npodu. CpaBHEHHUE U OKPYTJIEHUE JECATUUHBIX ApoOe. ApudmeTnyeckue NeUCTBUS C 1ECITUIHBIMU
npoOsimu. [Tpukuaku pe3yapTaToB BeuucieHuil. [IpeacraBnenue qecaTuaHon 1poOu B BUe 0OBIKHOBEHHOW poOU U
OOBIKHOBEHHOM B BUJIC IECATUYHOMN. beckoHeUHbIe MepUoIuIecKue AeCATUUHbIE ApoOu . JlecaTuuHoe TPUOIMKEHUE
OOBIKHOBEHHOH APOOH.

e Otnomenue. [IporieHTHOE OTHOIIEHKE ABYX uucen. [leneHne uncia B JaHHOM OTHOIIeHHH. MaciTa0.

o [Ipomopius. OcHOBHOE CBOMCTBO Mponopiuu. [Ipsimas u oOpaTHas MpONOpIUOHATHHBIC 3aBUCUMOCTH.

e [Ilpouentsl. HaxoxaeHue mpoieHToB oT uncia. HaxoxaeHue yucia no ero mporeHTaMm.

e PenieHue TeKCTOBBIX 3a7a4 apUPMETUUESCKUMU CIIOCOOaAMHU.

PanuonajabHbBIE YHCJIa
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e [lonoxurenbHble, OTpULIATENbHBIE Yncaa U 9uciio 0.

e [IporuBonosoxHeie ynciaa. Moayip yucna.

e [lenbie uncna. Panimonaneueie yncia. CpaBHEHHE pallMOHATIBHBIX YnCceN. ApupMeTHUECKUEe JEHUCTBHS C
panroHaNbHBIMUA YUCIaMU. CBOMCTBA CIOKEHUS U YMHOKEHHUSI PAllOHAIBHBIX YHCEIL.

e KoopaunatHas npsimasi. KoopauHaTHast IJI0CKOCTb.

Beiu4uuHbI, 3aBHCHUMOCTH MEKIY BeJITMUYHUHAMM.
o EauHuUIG! MIMHBL, TUI0MAAH, 00hEMa, MacChl, BpEMEHHU, CKOPOCTH.
e [lapamerpsl 3aBUCUMOCTEN Mex Ty BenrmunHaMmu. [IpecTaBienue 3aBucuMocteid B Buje Gpopmyi. Beraucienus mno
dbopmymnam.

Yucnoewvie u 0ykeeHHbvle 8bIpaAINHCEHUA. YPasHeHUA.
e YucioBbie BEIpAXKEHUS. 3HAYCHUE YMCITIOBOrO BhIpakeHUs. [1opsAI0K AENCTBUI B YUCIOBBIX BBIPAXKCHUSX. byKBEeHHBIE
BbIpaxkeHus. Packpeitue ckoOok. [lo100HbIE cllaraemblie, MPUBEICHUE OJO0HBIX cllaraeMbix. @OPMYJIbI.
e VYpasHeHusa. Kopens ypaBHeHnsA. OCHOBHBIE CBOMCTBA YpPaBHEHUM. PellleHre TEKCTOBBIX 3a/1a4 € MTOMOIIBIO YPAaBHEHUM.

Inemenmot cmamucmuxu, gepoasmuocmu. Komounamopnuwie 3aoauu.
e [lpencraBieHue qaHHBIX B BUJE TAOIHUIl, KPYTOBBIX U CTOJIOUYATHIX JHArpaMm, rpadyuKoB.
o Cpeanee apupmerndeckoe. CpeiHee 3HaUCHUE BETUYUHBI.
e (CnyuaiiHoe coObITHE. JlOCTOBEpHOE U HEBO3MOXKHOE COObITHA. PerieHne KOMOMHATOPHBIX 3a]1a4.

I'eomempuueckue uzypoi.
H3mepenusn 2eomempuueckux 6e1u4uH
e Ortpe3zok. [locTtpoenune otpeska. JlyinHa oTpes3ka, 1oMaHoi. Mi3MepeHne JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3Ka 3aJaHHON
nnuHbl. [Iepumerp MHOrOyrosibHuKa. Ilmockocts. [psamas. Jlyy.
e VYromu. Bunel yrnos. I'panycHas mepa yria. Mi3aMepeHune u mocTpoeHUeE yriloB ¢ MOMOUIBIO TPAHCIIOPTUPA.
o [Ipsmoyronbuuk. KBagpat. Tpeyronbuuk. Buasl TpeyroibHuKOB. OKpY»)KHOCTH U KpyT. [nHa okpysxkHocTH. Hucno [ 1.
e PapenctBo ¢uryp. [louarue u cBoricTBa momasau. [Lnomans npsMoyronpHUKa 1 KBajapara. [Inomaas kpyra. Ock
CUMMETPUH (PUTYPBHI.
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e Harnsaable npeACcTaBiICHUs O MPOCTPAHCTBEHHBIX (PUTypax, TAKMX KakK: MPSIMOYTOJIbHBIHN Mapajuiesenumes, Kyo,
UpaMuJia, WITHHAP, KOHYC, map, chepa. [Ipumepbl pa3BEPTOK MHOTOTPAaHHHUKOB, IWIIMH/PA, KOHyca. [loHsTHE N
cBoiicTBa 00bEMa. OOBEM IPSIMOYTOIHLHOTO TTApATITICIICIIAIIEIA U KyOa.

e BsanMmHOE pacIoyioKeHHe ABYX NpIMbIX. [leprieHaukynspHbie psambie. [lapamiensHbie TpsMbIe.

e (OceBas U IICHTpaJIbHAsE CHMMETPHH.

Mamemamuka é ucmopuueckom pazeumuu.

Pumckas cucrema cuncienus. [lozunmonnsie cucteMsl cuucinenusa. O6o3nauenue uudp B Jpesueit Pycu. CtapuHHbIe MEpBbI
JUTMHBL. BBeieHre MeTpa Kak eIMHMIIbI JJIMHBL. MeTpuueckas cucrema mep B Poccu, B EBponie. Uctopust popmupoBanus
MaTeMaTu4yecKux cuMBOJIOB. [poOu B BaBunoune, Erunrte, Pume, Ha Pycu. OTkpeiTHE NecATUYHBIX ApoOeil. Mup npocThix
yucen. 3o10toe ceuenue. Yucno 0. [losBiaeHne oTpruiaTeabHbIX YUCEIL.

JL.d.Marnuukuit. [1.J.HeObmen. A.H.Kommoropos.

Kosin4ecTBO KOHTPOJIBLHBIX PadoOT:

B 5 knacce- 10 B 6 knacce-12
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IIpuMepHoe TeMaTHYeCKoOe IIaHUpPOoBaHne. MaTeMaTuka. 5 Kiace

5 yacoB B HeJIelo, Bcero 175 Jacos;

o 'c%' KoanuyecTtBoO
S 2 | Conep:xxanue yuedHOr0 4ACOB XapakTepucTHKA OCHOBHBIX BU/IOB AeSITEJIbHOCTH YYEHUKA
E g MarepuaJia (Ha ypoBHe y4eOHBIX JelCTBHUIl)
=
R 9 | 1ara
I'nasa 1 Harypaabubie unciaa 20
1 Psp nHaTypasibHBIX yncen 2 Onucvbleams CBOMCTBA HATYPAIBHOTO psifia. YUTATh U 3aMIMCHIBATh HATYpaJIbHbIE YHCTIA,
CpPaBHUBATH U YIIOPAIOYUBATH UX.
Pacnosnasams Ha yepTexkax, pUCyHKaX, B OKPYKAKOLIEM MUPE OTPE30K, MPSAMYIO, JIyY,
2 Hudpsr. 3 II0CKOCTh. [IpuBOAUTE IpUMEpHI MOAETIEH 3TUX pUryp.
Hecstuynas 3amuch Hszmepsamov nuHbl 0Tpe3koB. CTPOUTH OTPE3KH 3aJaHHOM JTMHBL. PemaTe 3a1aun Ha
HaTypaJIbHBIX YHUCCII HAaXO0XJICHWE JUINH OTPE3KOB. BhIpakaTh OJTHU €IUHUIIBI JJIUH Yepe3 Jpyrue. [IpuBOoIUTH
3 Orpesok 4 MIPUMEPHI TPUOOPOB CO MIKATAMH.
Cmpoumb Ha KOOPAUHATHOM JIy4€ TOUKY C 3aJJaHHOM KOOPAMHATON, ONPEAEHATh KOOPIUHATY
[TimockocTs. TOYKH
[Ipsamas. JIyu
5 [kana. 3
Koopaunatusliii 1y4y
6 CpaBHEHHE HATypaIbHBIX 3
yucen
[ToBTOpEHME 1 1
cUcTeMaTu3anus
y4eOHOro MaTepuasa
KoHntponbHas 1
pabota Ne 1
TI'nasa 2 CiaoxeHue U BBIMUTAHHE HATYPAJbHBIX unces 33
7 CrnoxxeHue HaTypaTbHBIX 4 Dopmynuposams CBONCTBA CIOKEHHS U BBIYUTAHUS HATYPaJIbHBIX YHCEI, 3aIIUChIBATh ATH
yucen. CBoiicTBa cBoiictBa B Buze hopmyi. [IpuBoIuTE MpUMephl YHCTOBBIX  OYKBEHHBIX BBIPAKECHUM, (HOPMYIL
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= 'c%' KoanuecTtBO
g & | Copepxanue yuedHoro 4ACOB XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
E % MaTepHaJia (Ha ypoBHe y4eOHBIX AelCTBHI)
R 4 | gara
CIIOKEHHUS CocTaBisTh YMCIOBBIE U OYKBEHHBIE BBIPAXKEHHS 110 YCIOBHIO
3aja4d. Pemate ypaBHEHHs Ha OCHOBAaHUU 3aBUCUMOCTEN MEXy KOMIIOHEHTaMH IeHCTBUN
8 Brruntanue HaTypaabHbIX 5 N
qrcen CJIOKEHMSI U BBIYMTAHUA. PeraTth TEKCTOBBIE 331a4M ¢ IOMOIIbIO COCTABJICHUS YPAaBHEHUH.
Pacnosnasams Ha yepTexax U pUCYHKaX yIiibl, MHOTOYTOJIbHUKH, B YACTHOCTU TPEYTOJIbHUKH,
9 Hucinobie 1 OYKBEHHBIE 3 NpSAMOYTOJIbHUKH. Pacrio3HaBaTh B OKpYy’KaloieM MUpPE MOAETH 3TUX QUryp.
BbIpaKeHHST. DOPMYITbI C noMouip0 TpaHCHOPTHUPA U3MEPATH IPAYCHBIE MEPBI YIJIOB, CTPOUTH YIJIbl 33JaHHON
KonTponsHas paGora Ne 2 1 rpalyCHOI MepBI, CTPOUTH OMCCEKTPHCY JaHHOTO yria. KimaccuduurpoBats yriisl.
KnaccugunupoBars TpeyrojJbHUKH 110 KOJIMYECTBY PABHBIX CTOPOH U 110 BUJIaM UX YIJIOB.
10 | YpaBuenue 3 OnuceiBaTh CBOMCTBA MPSIMOYTOJbHUKA.
11 | Yrou. OGo3HauYCHHE YIIOB 2 Haxooums ¢ noMo1pto (opMys1 IepuMeTpbl IPSIMOYTOJIbHUKA U KBaJparta. Pemare 3aqauun Ha
HaXO0X/IEHNE IEPUMETPOB MPSMOYTOJIbHUKA U KBapaTa, IpalyCHON MephI YIJIOB.
12 | Buasl yrnoB. U3mepenue 5 C o -
Mmpoums JIOTUYECKYIO LIETIOYKY PACCYXKACHUN, COTIOCTABIIATD MTOJIyYEHHBIN PE3YJIbTAT C
yriios YCIIOBHEM 3a/1auH.
13 | MHOTOYTrOBHUKH. 2 Pacnosznasams purypsl, uMeroe ocb CAMMETPUN
PaBHbIe Qurypsl
14 | TpeyronbHHK U €ro BUJBI 3
15 | [IpAMOYyTOIBHUK. 3
Ocb cummerpun Gurypsl
[ToBTOpEeHue 1
CHUCTEMAaTU3ALINS
ydueOHOro Marepuana
Kontponbnas padota Ne 3 1
I'naea 3 YMHOXKeHMe U JejleHHe HATYPaJbHbIX yncesa 37
16 | YMHOXeHue. 4 Dopmynuposams CBONCTBA YMHOKECHUS U JIEJICHNS HATYPAJIBHBIX YHCEJI, 3aIIMChIBATh 9TH
IlepemecturensbHOE cBO¥icTBa B BUJIE popMyl. PemaTh ypaBHEHHsI HA OCHOBAHUU 3aBUCUMOCTEN MEXKIY
CBOMCTBO YMHOXEHUS KOMIIOHEHTaMHU apu(PMETUYECKUX IeHCTBUH.
Haxooums 0CTaTOK NpH JIeJIEHUU HaTypalbHbIX yucel. [1o 3a1aHHOMY OCHOBaHHIO U
17 | CouerarenbHOE U 3 pr A yp A y
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o 'c%' KoanuecTtBO
g & | Copepxanue yuedHoro 4ACOB XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
E % MaTepHaJia (Ha ypoBHe y4eOHBIX AelCTBHI)
= y aara
pacnpeneuTenbHoe [I0KA3aTeNI0 CTENIEHN HaXOAUTh 3HAYECHUE CTEIIEHH YUCIIa.
CBOMCTBA YMHOXEHUS HaxoauTs mnomaay npsMoyroibHUKa U KBajpara ¢ nomouisio popmyn. BeipaxkaTs oqHu
18 | Jlencnue 7 €IMHULBI IJIOLIAN Yepe3 ApyTue.
Pacnosnasams Ha yepTexax U pUCyHKaX NMPSMOYTOJIbHBINA Napauieenune 1, TupaMuy.
19 Jenenune ¢ ocraTkom 3 PacrnioznaBaTh B OKpyXaromemM Mupe Mojienu 3Tux guryp. M3o0paxaTs pa3BépTKu
20 | Cremens uncra 2 MPSIMOYTOJIBHOTO Tapajuiesienuieia U MUPaMUIb.
Haxooums 00bEMBI IPSIMOYTOJILHOTO IMApAILISIICITHIIC A H Ky0a ¢ TOMOIIBIO (hOPMYIL.
KounTposbnas pabora Ne 4 1 BripaxkaTs oiHU enuHUIB 00BEMA uepes Apyrue.
21 | IMnowane. Thomans 4 Pewamb koMOUHATOPHBIE 33/1a4 C TOMOIIBIO ITepedopa BapUaHTOB
MPSIMOYTOJIbHUKA
22 | I[IpamoyronbHbIi 3
napajuieJenumne.
[upamuna
23 | O0OBEM MPSIMOYTOIBHOTO 4
napajuiefenuneaa
24 | KomOuHaTOpHBIE 3a1a4H 3
[ToBTOpEHME U 2
cucTeMaTu3anus
yueOHOro Marepuana
Kontponbnas padota Ne 5 1
I'naea 4 O6b1kHOBeHHBIE Apo0OHU 18
25 | [lonsTe 0OBIKHOBEHHOM 5 Pacnosnasams 0OBIKHOBEHHYIO 1pOOb, IPAaBUIILHBIE U HEMPABUIIbHBIE APOOU, CMEIlIaHHbIE
npobu YypCia.
26 | Mpasmwmmsie u 3 UwuTaTh 1 3anTMChIBATh OOBIKHOBEHHBIE IPOOH, CMelIaHHbIe yncia. CpaBHUBATh OOBIKHOBEHHBIE
00u ¢ paBHbIMU 3HaMeHaTesIMU. CKI1a/ibIBaTh U BBIYMTATh OOBIKHOBEHHBI U C paBHBIMH
HEeMpaBUIbHbIE IPOOH. b p Cinan OOBIKHOBEHHBIC APOGH €
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o 'c%' KoauuecTBo
g & | Copepxanue yuedHoro 4ACOB XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
E % MaTepHaJia (Ha ypoBHe y4eOHBIX AelCTBHI)
R 4 | gara
CpaBaenue npobeit 3HaMeHarensIMu. [IpeoOpazoBeIBaTh HEMIPABHIBHYIO Ap00b B CMELIAHHOE YUCIIO, CMEIIAHHOE
27 | Croskene i BeranTanTC 2 YHCIIO B HEMIPaBUWIIbHYIO Ap00b. YMETh 3alIUCHIBATh PE3YIbTAT JICICHUS JIBYX HATYpaJIbHbIX
1pobeii ¢ 0IMHAKOBEMH quceN B BUie OOBIKHOBEHHOHU IpOOH
3HaMEHaTEISIMU
28 | dpobu u nenenue 1
HaTypAJIbHBIX YHACEI
29 | CMmemianHble YKCIIa 5
[ToBTOpEeHuE U 1
cucTeMaTu3anus
y4eOHOT0 MaTepuana
Kontponbnas padota Ne 6 1
I'naea 51ecaTudanbie 1podu 48
30 | [IpencraBnenue 4 Pacnosnasams, unTaTh U 3aNUCHIBATh eCATUYHbIE 1poOu. Ha3piBaTh pa3psiibl 1€CATUUHBIX
0 JECATUYHBIX IPOOsIX 3HAKOB B 3alMCHU JAECATHUHBIX JIpobei. CpaBHUBATH JleCATUUHBIE 1poOH. OKPYTIATH
31 | CpasHeHHe AeCATHUHBIX 3 JECSTUYHBIE pOOH U HAaTypallbHbIE Yncia. BbITOIHATD NPUKUAKY
poGeid pE3yNbTAaTOB BHIYMCICHUN. BIMONMHATE apudmMeTHuecKrue AeMCTBUSI HaJl 1€CATUIHBIMU
Ipo0sIMHU.
32 OxpyriieHue Jucent. 3 Haxooums cpeanee apudmeTrnueckoe HeCKOIbKHX uncen. [[puBoAUTh mpUMephl CPETHUX
[pukuakn 3HAYE€HHUM BEJIMYMHBI. Pa3bsiCHATH, 4TO TaKOE «OJHH MPOLEHT». [IpencTaBisaTh IPOLEHTHI B BUIE
33 | Croskenye 1 BLIYMTAHME 6 JECATUYHBIX ApoOeil U AecATHUHBIE APOOH B BUJIE MPOLEHTOB. HaxouTh MPOIEHT OT Yncia U
JTeCATHYHBIX 1pobeii YHUCIIO IO €r0 IPOLEHTaM
KonTponbhas padorta Ne 7 1
34 | YMHOXEHHUE NECITUUHBIX 7
npobeit
35 | JeneHue OeCITUYHBIX 9
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o 'c%' KoanuecTtBO
S ? Conep:xkanue y4eOHOTO 4ACOB XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
E =y MarepuaJia (Ha ypoBHe y4eOHbIX el cTBHIl)
]
= y aara
npobeit
Kontposnbras pabora Ne 8 1
36 | Cpennee 3
apupMeTHIecKoe.
Cpennee 3HaueHHe
BEJTMYHUHBI
37 IIponentsl. Haxoxnenue 4
MIPOIICHTOB OT YKCJIa
38 Haxosxnenue uncna mo 4
€ro MpoIeHTam
[ToBTOpEHME U 2
CUCTeMaTH3aIIUs
yueOHOro Marepuaia
KontponsHas padora Ne 9 1
IloBTOpEeHUe U cucTeMaTH3AUA Y4eOHOTo MaTepuaia 19
VYnpaxueHus 18
JUTS TIOBTOPEHUS Kypca
5 kmacca
Konrponsnas padora Ne 10 1

Hroro 175 uacos
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IIpumepHoe TeMaTH4YecKkoOe MJIaHNPoBaHue. MaTemMaTuka. 6 Kjiace
5 yacoB B HeJIento, Bcero 175 gacos.

]
&g
2 2 Conep:xanue yueOHOT0 KoanuectB XapakTepucTHKA OCHOBHBIX BU/IOB /I€AITEJIbHOCTH YYeHHUKA
E s MarepuaJjia 0 4acoB (Ha ypoBHe yueOHBIX JeilcTBHIl)
]
=
q aara
I'nasa 1 leaumocTh HATYpPaJIbHBIX yKcesa 17
1 Jenutenu u KpaTHbie 2 Dopmynruposams ONPENICTCHUS TTOHATUN: NEIUTEINb, KpaTHOE, MPOCTOE YHUCII0, COCTAaBHOE
YHCI0, OOLIUI NeTUTeNh, HAauOOIbIINI OOIIUK AeTUTElNb, B3AUMHO MPOCTHIE YUCIIa, o0IIee
2 [Tpusnaku aenumocty Ha 10, | 3 » OOILHH 1L ’ IHHH 1 ’ p » 001
Ha 5 v Ha 2 KpaTHOE, HauMEHbIIIee o0IIee KpaTHOE U MPU3HAKY JEIMMOCTU Ha 2, Ha 3, Ha 5, HA 9, Ha 10.
Onucwvieams TipaBUiIa HaxXoXAeHUs HanOombIiero odmero aenutens (HO/), Haumenbiiero
3 [IpusHaky AeauMOCTH Ha 9 3 obuiero kparHoro (HOK) HeckoiabKuX uucel, pa3jioxkeHHs HaTypalbHOIO YHCIIa Ha IPOCThIE
v Ha 3 MHOKHTENN
4 [TpocThie U cocTaBHbIE 2
qucia
5 HaunGonbmmii oot 3
JIEIUTENb
6 Hauwmensiee oOriee 3
KpaTHOE
Konrponbnas padora Ne 1 1
I'naea 2 O6b1kHOBeHHBbIE Apo0OU 38
7 OcHOBHOE CBOWMCTBO apodu | 2 Dopmynuposams ONIpENICTCHUS TTOHATHN: HECOKpaTUMasi Ipo0b, 00N 3HAMEHATEIb JIBYX
3 Coxpamenne apobeit npobeii, B3auMHO oOpaTHbIle uncia. [I[puMeHsITh OCHOBHOE CBOMCTBO APOOU AJIsi COKPAIEHUS
npobeit. [TpuBoauTh npodu kK HOBOMY 3HaMeHarten0. CpaBHUBATh OOBIKHOBEHHBIEC IPOOH.
9 HpI/IBCHCHHe Ilp06el7l K BrimonHaTh apI/Iq)MeTI/IquKI/Ie efcTBUA HaX OOBIKHOBEHHBIMUA IIpO6}IMI/I.
001IEMy 3HAMEHATEIIO. Haxoauts 1po6k OT uKcia ¥ YUCIIO MO 3aJaHHOMY 3HaueHHo ero Apoou. [Ipeobpa3oBbiBaTh
CpaBHeHue npobeit
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]
&g
S = Conep:xanue yued0HOT0 KosanuectB XapakTepucTHKA OCHOBHBIX BH/I0OB JeSITEJIbHOCTH YUYeHHKA
é s MarepuaJjia 0 4acoB (Ha ypoBHe yueOHBIX JeilcTBHIA)
]
=
q naara
10 CnoxeHHe ¥ BBIYUTAHKE OOBIKHOBEHHBIE IPOOH B JIeCATUYHBIC. HaxoMuTh NecaTHIHOe NPUOImKEeHHEe 00BIKHOBEHHOMN
Ipobeit Ipoou
KonTponbnas padota Ne 2 1
11 YMHOXeHHE Apooeit 5
12 Haxoxnenue npodu ot 3
qucia
KonTponbras padora Ne 3 1
13 B3aumno oOpartHble uncia 1
14 Henenue npobeit 5
15 Haxoxnenue uncna 1o 3
3HAYEHHUIO €ro Ipodu
16 [IpeoOpazoBanue 1
OOBIKHOBEHHBIX JIpO0Oeii B
JeCATUYIHBIC
17 beckoneuHsle 1
NEepUOINYECKUE IeCATUUHBIE
Ipobu
18 Hecartuunoe npuOIMKeHue 2
0OBIKHOBEHHOMU ApodH
Konrponsnas padora Ne 4 1
I'naea 3 OTHOIIEHMS U IponiopuuMn 28
19 OTHOMICHUS 2 Dopmynuposams OTIpeNIeICHUS TIOHATHIA: OTHOIIEHHE, TIPOTIOPIIKS, MMPOLIEHTHOE OTHOIIICHHE
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]
&g
S = Copepxxanue yuyeOHOT0O Konuyects XapaKkTepucTHKA OCHOBHBIX BU/J0B JeSITEJIbHOCTH YYeHHKA
E § MarepuaJjia 0 4acoB (Ha ypoBHe yueOHBIX JeilcTBHIA)
=
q Aara
20 [Tponopunu JBYX YHCeJI, IPSIMO MPONOPLUOHATIbHbIE U 00PAaTHO MPONOPLUOHATIbHbIE BETUYUHBI.
IIpuMeHATH OCHOBHOE CBOMCTBO OTHOLIEHUS U OCHOBHOE CBOMCTBO Iporiopuuu. [IpuBoauts
21 [IporieHTHOE OTHOIICHHE 3 - . .
i — IPUMEPBI U ONUCHIBATH CBOMCTBA BEJIMYMH, HAXOAALIMXCS B IPSAMON U 0OpaTHOI
IPOMOPLUOHAIIBHBIX 3aBUCUMOCTSIX. HaXoauTh MPOLIEHTHOE OTHOIIIEHHUE JBYX YHCEN.
Konrponbnas pabora Ne 5 1 JlenuTh 4MCII0 Ha IPOIOPIMOHAILHEIE YACTH.
29 Tpsivast 1 o6paTHas 2 janucz;zeamb C TIOMOUIbIO OYKB OCHOBHBIE CBOMCTBA IPOOH, OTHOIICHHSI, IPOTIOPIINH.
HPOMOPIHOHATBHBIE Haﬂu3upoegmb MH(POPMALIUIO, IPEICTABIECHHYIO
3ABHCHMOCTH B BUJIE CTOJIOYATHIX M KPYTroOBbIX Auarpamm. [IpencraBnsaTs nHdopManmio B BUie
CTOJIOYATBIX M KPYIOBBIX AHArpaMM.
23 Jlenenue yucia B JaHHOM 2 IIpusooums nipuMepsl caydaHbIX coObITUI. HaxoIuTh BEpOATHOCTD CIIy4aliHOTO COOBITUS
24 OKpYKHOCTb 1 KPYT C pPaBHOBO3MO>KHBIMH MCXO0/IaMHU.
Pacnosznaseams Ha uepTexax U pUCYHKaX OKPYKHOCTb, KpYyT, LWIMHAP, KOHYC, cepy, Iap U
25 AHa OKpY’KHOCTH. 3 MX DJIEMEHTHI. Pacro3Hasarh B OK C
. py>KaroliemM Mupe Mojienu 3tux puryp. CTpouTs ¢
[Tnomans kpyra MOMOIIBIO IIUPKYJISE OKPY>KHOCTB 33/1aHHOTO pajauyca. M3o0paxkaTs pa3BEPTKU WIMHAPA U
26 [{unuHap, KOHYC, Iap 1 koHyca. Ha3piBaTh npubnmxénHoe 3HaueHue yucia. Haxoauts ¢ momonibio Gopmys AIuHy
OKPYXHOCTH, IIOIAb Kpyra
27 JlnarpaMmel Py ’ byt
28 Crnydaifabie COOBITHS.
BeposTHOCTB Cily4aiiHOTO
cOOBITHS
KonrponsHas padora Ne 6 1
I'nasa 4 PaumoHajibHbIe YMCJIA U ICCTBUS HAJL HUMU 72
29 [TonoxxurenbHbIE 2 IIpu6ooums prUMephl UCIIOJIb30BAHUS MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCET.
Y OTpHULATEIbHBIE YKCIIA ®opMyIMpOBaTh ONPEAEIEHUE KOOPANHATHON psiMOi. CTPOUTH Ha KOOPIMHATHOW IPSIMOM
TOYKY C 33JJaHHOW KOOPAMHATON, ONPEEIATh KOOPANHATY TOUKH.
30 KoopannaTHas npsiMast 3 yesan P » OTIpeAL pA y
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]
&g
S = Copepxxanue yuyeOHOT0O Konuyects XapaKkTepucTHKA OCHOBHBIX BU/J0B JeSITEJIbHOCTH YYeHHKA
E s MarepuaJjia 0 4acoB (Ha ypoBHe yueOHBIX JeilcTBHIA)
]
=
q aara
31 Llenbie yucna. Xapaxmepuzoeams MHOXKECTBO LENbIX yncel. OObSICHITH MOHATHE MHOKECTBA
PannonanbeHble yncia paloHaIbHBIX YUCEIL.
32 Moyss unca 3 Dopmynuposams onpenereHrue Moays yncia. Haxoaurs Moaynb yucia.
CpasHusams paliioHaIbHbIE YKcia. BbIONHATE apumeTnueckrue AeCcTBUS HaJl
33 CpaBnenue uncen 4 paloHaIbHBIMU YHCTIaMH. 3aliChIBaTh CBOMCTBA apU(PMETHUECKUX ACUCTBUN HAJl
KouTposbHas paGora Ne 7 1 panroHaIBLHBIMU YUciIaMu B Buje popmyi. HazpBaTh koapdunmeHT OyKBEeHHOTO
BBIPAKEHUSI.
34 Crosxenue parnoHaabHbIX 4 Ilpumensmos CBOMCTBA MPU PELICHUU YPABHEHUI. PemiaTh TEKCTOBBIE 3aa4M C TOMOIIBIO
qucen YpaBHEHUH.
35 CRONCTBA CIOKEHHS 2 Pacnosnasams Ha yepTexax U pUCyHKaX MEPIEHANKYISIPHbIE U TapAJUIEIbHbIE MIPSIMBIE,
PALMOHATBHBIX THCENT burypsl, IMEIOIINE 0Cb CHMMETPHH, LIEHTP CUMMETPUU. YKa3bIBaTh B OKPYKAIOIIEM MUPE
Mozienu 3tux guryp. opmynrpoBaTh OnpeeaeHIe NePHeHANKYISIPHBIX MPAMBIX U
36 Boriutanne pauoHanbHbx | 5 napajuIeNbHbIX MPAMBIX. CTPOUTE ¢ MOMOIIBIO YTOJILHUKA EPIEHIUKYIISPHBIE MPSIMbIE U
ncen apajuIeabHbIE TPSIMEIE.
KonTponbnast padorta Ne 8 1 Ob6vsacuams U WLTIOCTPUPOBATh MOHATHE KOOPAUHATHON TI0CKOCTH. CTPOUTH Ha
KOOPJMHATHOM IJIOCKOCTH TOYKH € 3aJJaHHBIMU KOOPAMHATAMH, ONIPEAEIATh KOOPAUHATHI
37 YMHOXeHHEe pallMOHAIBHBIX | 4 .
TOYEK Ha II0CKOCTU. CTPOUTH OTAEIbHbIE IPaUKN 3aBUCUMOCTENH MKy BEIMYMHAMU 110
qrcen 7
TOYKaM. AHaIM3UPOBaTh IpauKH 3aBUCUMOCTEN MEKy BETUUUHAMU (pacCTOSIHUE, BpeMs,
38 CBolicTBa yMHOXKEHHUS 3 Temreparypa u T. 11.)
paroHaIbHBIX YHCEI
39 Koadduruenr. 5
Pacnipenenurensnoe
CBOMCTBO YMHOKEHHUS
40 Jlenenune palnoHaIbHbIX 4
yuce
KonTtponbnas pabora Ne 9 1
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]
&g
S = Conep:xanue yued0HOT0 KosanuectB XapakTepucTHKA OCHOBHBIX BH/I0OB JeSITEJIbHOCTH YUYeHHKA
é s MarepuaJjia 0 4acoB (Ha ypoBHe yueOHBIX JeilcTBHIA)
]
=
q aara
41 Pemenne ypaBHeHMi
42 Pemenue 3amau ¢ nomompio | 6
yYpaBHEHUU
KonTponbras padora Ne 10 1
43 [leprieHUKyIApHBIE 3
npsIMbIe
44 OceBast 1 LICHTpaJIbHAS 3
CUMMETPUHU
45 [TapannenbHble MpsiMble 2
46 Koopaunarnast miockocTsb 4
47 I'paduxu 3
KonTponbnas padorta Ne 11 1
IloBTOpEeHue u cucremMaTu3anus yuedOHOro marepuasa2l)
YpaxxHeHus 19
JUTS TIOBTOPEHUS Kypca
6 kiacca
KoHTposbHan pabota Ne 12 1
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Ilnanupyembie pe3yabTaThbl H3yUeHHs aaredpol B 7-9 kiiaccax

* no meme: Aﬂzeﬁpauuecmte B8blDANCEHUA

BbInyCKHUK HAYYHTCSH:

BBIIIyCKHI/IK IOJYYHUT BO3MOKHOCTD.

-ONEPUPOBATH MOHATHSIMH «TOXKIECTBOY», «TOKIECCTBEHHBIEC TPEOOPA30BAHUSY,
pelaTh 3aJa4u, coAeprkale OyKBeHHbIE JaHHbIE, padoTaTh ¢ GopMyIaMH;
-ONIEPUPOBATh MOHATUEM KBAJPAaTHOTO KOPHS, IPUMEHSTh €TI0 B BHIYMCIICHUSX;
-BBIIIOJIHATH IPE0OPA30BaHUS BBIPAKEHUM, COIEPIKALUX CTENEHH C LEIBIMU
NOKa3aTeJsIMU U KBaJIpaTHbIE KOPHU;

-BBIIIOJIHATH TOKIAECTBEHHbIE MPe00pa30BaHusl pallMOHATBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HaJ MHOTOYJIEHAMH U aNredpanyecKuMu ApoOsMu;
BBIIOJIHATH PA3JIOKEHUE MHOIOYJICHOB HA MHOKHUTEIIN

-BBITTOJTHUTH MHOTOIIIArOBBIC
npeoOpa3oBaHusl pAlIMOHATIBHBIX
BBIPXCHUH, TPUMEHSISI ITUPOKHIA BEIOOD
CrIoco00B U PUEMOB;

-IPUMEHSTH TOXKISCTBEHHBIC
npeoOpa3zoBaHus JJIsl peIIeHUs 3a/1a4 U3
Pa3IMYHBIX Pa3/eiiOB

/

< no meme: Ypasuenusn

BbINyCKHUK HAYYHUTCS: BbINyCKHUK MOJYYHUT BO3MOKHOCTD:
-peuaTh OCHOBHBIE BUbl PALIMOHAJIBHBIX YPABHEHHUN C OJTHOU -OBIIaieTh CieUMAIbHBIMU MPUEMAMH PEIICHUSA
IIEPEMEHHON, CUCTEMBI IByX YPABHEHHU C ABYMsI IEPEMEHHBIMU; YPAaBHEHUU U CUCTEM YPaBHEHUW; YBEPEHHO
-IIOHMMAaTh YPAaBHEHUE KaK BAXKHEUIIIYIO MATEMAaTUUECKYIO MOJETb IIPUMEHSATH alIapaT YpaBHEHUH JJIs1 PELICHUS
JUTSI OTIUCAHUSI U U3YyUEHUS PA3HOOOPA3HBIX peajbHBIX CUTYAIIH, pPa3HOO0Opa3HbBIX 3a7a4 U3 MATEMaTHKH, CMEXHBIX
peniaTh TEKCTOBBIC 33/1a4d aIreOpandeckKuM METO/I0M; MPEIMETOB, ITPAKTUKHU;

-IIPUMEHSITH rpaduyecKue MPeACTaBICHUS I UCCIACIOBAHUS -IIpumensTs rpaduyueckue npeacTaBICHUS s
YPaBHEHHUM, UCCIICOBAHUS U PELICHUS CUCTEM YPABHEHUM C JBYMsI WCCIIEIOBAaHUS YPABHEHUM, CUCTEM YPABHEHU,
IIEPEMEHHBIMHU. coJiep KalliuX OyYKBEHHbIE KOO (MUIIMEHTHI.

s Ilo meme: Hepasencmea

BbINyCKHUK HAYYHUTCH:

BbINyCKHUK NOJYYHT BO3MOKHOCTD:

-IToHMMaTh TEPMUHOIOTHUIO U CUMBOJIMKY, CBI3aHHYIO C OTHOLIEHHEM
HEpPABEHCTBA, CBOMCTBA YUCJIOBBIX HEPABEHCTB;

-Pemiats nuHEHbIE HEPABEHCTBA C OJHOM ITIEPEMEHHON U UX CUCTEMBI; PEIIATH
KBaJIpaTHHIEC HEPABEHCTBA C OMOPOM Ha rpaduyuecKue NpeCTaBICHUS;

-OBnaneTh pa3muIHBIMH PUEMAMH
JI0KA3aTesIbCTBA HEPABEHCTB; YBEPEHHO
MPUMEHSTH armapaT HEPaBeHCTB IS
perieHuns: pa3HoO0Pa3HBIX
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-HpI/IMeHﬂTB arrapaTt HEPaBCHCTB I PCIICHUWA 3a/1a4 U3 PA3JIMYHBIX pa3aciioB

Kypca.

MaTeMaTUYeCKUX 3a/1a4, 3a7a4d 13
CMEXHBIX MPEIMETOB U MPAKTUKH;
-IIpumensTe rpaduueckue npeacTaBIeHUs
U1 UCCIIEI0BAaHMsI HEPABEHCTB,
coJiepkaix OyKkBeHHbIE KOO DUITUECHTHI.

o Ilo meme: Qucnosvie muodcecmea

BbINyCKHUK HAYYHUTCSH:

BbINyCKHMK MOJYYUT BO3MOKHOCTD

-Ilonumars TCPMHUHOJOTUIO U CUMBOJIUKY,
CBs3aHHBIC C IIOHATHUCM MHOZKCCTBA,
BBIIIOJIHATE OIICPpallv Had MHOKCCTBAMMU,
-Ucnonp30BaTh HAaUAILHEIC MMPCACTABJICHUS O
MHOXKECTBEC HCﬁCTBHTGHBHBIX YHUCCII.

-Pa3BuBarth npeacTaBieHue 0 MHOKECTBAX;

-Pa3BuBaTh NpeACTaBIeHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAIbHBIX
YHUCEJI 10 JEUCTBUTENBHBIX; O POJIY BHIUUCICHUN B TPAKTUKE;

-Pa3BuTh U yriiyOuTh 3HAHUS O JECATUYHON 3aNTUCU JEHCTBUTEIBHBIX
yucen(nepruoIMuYecKue U HeepUoOIUYECKe 1poon)

% Ilo meme: @yuxkuuu

BbINyCKHUK HAYYHTCSH:

BbIHYCKHI/IK IMOJY4YHUT BO3MOKHOCTD.

-IloHuMaTh 1 UCTIOIB30BATh (DYHKITMOHAILHBIE TTOHSITHSI. SI3bIK
(TEpMUHBI, CAMBOJIMYECKHE 0003HAUYCHHS);

-CTpouthb rpauku 371eMEHTapHBIX (PYHKITUHN, UCCIIEI0OBATh
CBOMCTBA YMCJIOBBIX (DYHKITMI HAa OCHOBE M3YUYCHUS MTOBEIACHUS UX
rpaduKoB;

-IloHnMaTh PYHKIUIO KaK BAKHEUIIYI0O MATEMAaTUYECKYIO MOJIEINb
JUTSL ONTCAHMSI TPOLIECCOB U SIBICHUN OKPYKArOIIEeTo MUPAa,
MPUMEHATh (DYHKIIMOHATBHBIHN S3bIK JJIS1 OTTMCAHUS U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEX Ay (PU3NICCKUMH BEIIMIUHAMU;
-IloHMMAaTh ¥ UCIIOIB30BATH S3BIK MOCIIEAOBATCIIBHOCTEH
(TepMHUHBI, CAMBOJINYCCKHE 0003HAYCHHS)

-IIlpumensTh GopMyIbl, CBA3aHHBIC C ApUPMETUIECKON |
Te€OMETPUYECKON POTPECCUSIMU, U arapaT, cHopMUPOBAHHBIH
IPY U3YYCHHUH JIPYTUX PA3/IeNIOB Kypca, K PEHICHHIO 33/1a4, B TOM

-IIpoBOaUTH UCCIIEIOBaHNS, CBSI3aHHBIE C U3yUYEHUEM
CBOMCTB (DyHKIIMH, B TOM YHCJI€ C UCIIOJIb30BAHUEM
KOMITbIOTEPA; HA OCHOBE TPa(UKOB N3YUCHHBIX (QYHKITUN
CTPOUTH OoJiee CIOXKHbIe TpaduKku (KyCOUHO-3a/IaHHBIE,
C BBIKOJIOTBIMHU TOYKaMH U T.II. );

-Mcnonb30BaTh GyHKIMOHAIBHBIE TPEACTABICHUS U
CBOMCTBA (DYHKLIMH PELICHUS] MaTEMAaTUYECKUX 3a]a4 U3
Pa3JIMYHBIX PA3IEIOB Kypca;

-Pemath KOMOMHUPOBAaHHBIE 33]]Ja4M C MPUMEHEHUEM
GbopMys n-TO WiI€HA U CyMMBI NIEPBHIX N YICHOB
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCHUH,
MPUMEHSISI TP 3TOM anmnapaT ypaBHEHUN U HEPABEHCTB;
-IlonumaTh apupMeTHIECKyI0 U TEOMETPUUECKYIO
MPOTPECCUM KaK (PYHKITMU HATYPaJIbHOTO apTYMEHTA,
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YHUCJIC C KOHTCKCTOM H3 peaanoﬁ ZKHN3HHU.

CBSI3bIBATh apU(PMETUYECKYIO POTPECCHUIO C TUHEHHBIM
POCTOM, TEOMETPUUYECKYIO - C SKCITOHECHIIMAIbHBIM
POCTOM.

s Ilo meme:Inemenmot npumaduoﬁ mamemamuKu

BbINyCKHUK HAYYHUTCSH:

BbINyCKHMK MOJYYUT BO3MOKHOCTD

-Mcnonb30BaTh B X0/1€ peLICHU 3314
3JIEMEHTapHBIE PEACTABICHUS,
CBSI3aHHBIE C MPUOIMKEHHBIMU
3HAYEHUSIMU BEJIUYUH;

-Mcnonp30BaTh NpocTeIre crnocoObl
MPEICTaBICHUS U aHAIN3a
CTaTUCTUYECKUX JaHHBIX;

-HaxonuTe OTHOCHTENBHYIO YaCTOTY H
BEPOSITHOCTh CITy4YailHOTO COOBITHS;
-Pemates koMOMHATOpPHBIE 3a/1a4H HA
HaXO0XkJIeHUE Ynciia 00bEKTOB WU
KOMOMHAIIHH.

-I10HATH, YTO YHCIIOBBIE JAHHBIE, KOTOPBIEC UCIIOIB3YIOTCS I XapaKTePUCTUKU
00BEKTOB OKPY’KAIOLEr0 MUPA, SBJSIOTCS MPEUMYILECTBEHHO MPUOIMKEHHBIMH,
YTO MO0 3aMUCU NPUOIMKEHHBIX 3HAYCHHUH, COJIEPKALNXCS B UHPOPMAILITMOHHBIX
UCTOYHHUKAX, MOKHO CYAUTH O MOIPEUTHOCTH MPUOIHKEHUS;

-IIoHATH, YTO MOTPEMIHOCTH PE3yJIbTaTa BEIYMCICHUN JOJIKHA OBITh COM3MEpPUMA C
MIOIPEIIHOCTHIO UCXOIHBIX JaHHBIX;

-IIprobpectr nepBOHAYAIBHBIN ONBIT OPraHU3aluy cOOpa JaHHBIX IPH
MIPOBEICHHUH OITPOCA OOIIECTBEHHOTO MHEHUS, OCYIIECTBIISITh MX aHAIU3,
MPEACTABIISATH PE3YJIbTaThl ONIPOCA B BUJIE TAOIUIIbI, JUATPAMMBI;

-IIproOpecty OnbIT MPOBEACHUS CIIYHAMHBIX SKCIIEPUMEHTOB, B TOM YHUCIIE C
IIOMOIIIbI0 KOMIIBIOTEPHOT'O MOJACIUPOBAHNS, HUHTEPIIPETALMU UX PE3YJIbTATOB;
HAYYUTHCS] HEKOTOPHIM CHELMAIBHBIM TPUEMAM pelIeHrss KOMOMHATOPHBIX 3a/]1a4.

Ili1anupyembie pe3yabTaThl H3YYeHHs] FTeOMeTpHUHU B 7-9 Kitaccax

% ITo meme:I'eomempuueckue puzypol

BbINyCKHMK HAYYHUTCH:

BbINYCKHUK MOJYYHMT BO3MOKHOCTD:

-ITonb30BaThCs A3BIKOM FEOMETPHUU ISl OMMCAHUS IPEAMETOB
OKPYAaIOIIEro MUpPa U UX B3aUMHOI'O PACHOJIOKEHHUS;
-Pacno3naBath 1 M300pakaTh Ha YEPTEKAX U PUCYHKAX
reoMeTpudeckue GUrypbl 1 MX KOMOMHAINK;
-KnaccudunupoBaTts reoMeTpudeckue (GUTyphI;

-HaxoauTs 3HaueHus JJIMH TUHEHHBIX AJIEMEHTOB PUTYP B UX
OTHOILICHHUS, TpaycHyt0 Mepy yrioB oT 0 1o 180°, npumensis

-OBaieTh METOJAMU PEIICHUS 3a/1a9 Ha BEIYHCIICHUC U
JI0Ka3aTEeNbCTBO: METOJIOM OT MMPOTUBHOTO, METOIOM
noa00usi, METOJIOM Tlepedopa BapUaHTOB U METOJOM
TCOMETPUYECKUX MECT TOUECK;

-IIpuobpectu ONBIT IPUMEHEHHUS aNTeOpanvdecKoro M
TPUTOHOMETPUUECKOTO arapaTa U UAeu IBUKEHUS TIPU
pEIIeHNN TeOMETPUIECKUX 3a/1a4;
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OTIpEJICIICHM S, CBOMCTBA M MPU3HAKU (DPUTYP U UX DIIEMEHTOB,
oTHoOIIeHUS GUTyp (PaBEHCTBO, MOAO0HE, CAMMETPHS, IIOBOPOT,
napasuiesIbHbIA MEPEHOC);

-OnepupoBaTh ¢ HaYaJIbHBIMU MOHATUSMU TPUTOHOMETPUH U
BBITIOJTHATH dJIEMEHTAPHBIC OTIEpAINK Hal (PYHKIMSIMU YTJIOB;
-JIOKa3bIBaTh TEOPEMBI;

-Pemats 3a1aun Ha 10Ka3aTeNbCTBO, ONMUPASACHh HA U3YUYEHHBIE
CBOICTBA (DUT'Yp U OTHOUICHUH MEXITYy HUMU U IPUMEHSIS
M3YUYEHHbBIE METO/IbI I0KA3aTENIbCTBA;

-PemaTe HecllOkKHBIE 3a/1a4M HA TIOCTPOCHUE, TPUMEHSISI OCHOBHBIE
aJITOPUTMBI TOCTPOEHHUSI C TOMOILBIO UPKYJIS U TUHEUKU;
-Pemate npocreinme miaHMMEeTPUUECKUE 3a1a4H.

-OBnazieTb TPAAUIIMOHHOM CXEMOMW pEIIeHHs 3aa4 Ha
IIOCTPOCHUE C IIOMOLIBIO HUPKYJIS U JINHEUKU: aHAJIN3,
IIOCTPOCHUE, 10KA3aTEIbCTBO U UCCIEAOBAHMNE,
-Hayunrtscs pemaTte 3a1a4u Ha MOCTPOEHNUE METOIOM
F€OMETPUYECKUX MECT TOYEK U METOAOM MOA00US;
-IIproOpecTu ONBIT HcCaEAOBaHUS CBOMCTB
IUTAHUMETPUUYECKUX (PUTYP € IOMOIIbI0 KOMIIBIOTEPHBIX
Iporpamwm;

-IIpnoOpecTu ONbIT BBINOIHEHUS TPOEKTOB.

s Ilo meme: H3mepenue 2eomempuueckux 6eiuun

BbInyCKHUK HAYYHTCS:

BblﬂyCKHI/IK IOJYYHUT BO3MOKHOCTD.

-crionp30BaTh CBOMCTBA U3MEPEHUS JUIMH, YIJIOB U IUIOIIAJEH ITPU PELICHUN -Beraucnsare minomanu guryp,
3a/1a4 Ha HaXO0XACHUE JUIMHBI OTPE3KA, JUIMHBI OKPYKHOCTH, JJIMHBI TyTHU COCTaBJICHHBIX U3 JIBYX UJU OoJiee

OKPY’>KHOCTH, TPaJyCHOU MEPBI yTJIa;

MPSMOYTOJIbHUKOB, MapajuieIorPaMMOB,

-BBIUHCIIATE IUIOAAN TPEYTOJIbHUKOB, IPSIMOYTOJIBHUKOB, TPAlleiil, KPYTOB U | TPEYTOJIbHUKOB, KPYra U CEKTOPA;

CEKTOpPOB; -BBIUKCIIATE IO MHOTOYTOJIBHUKOB,
-BBIUHCIIATE JJIMHY OKPYKHOCTH U JUIMHY JYyTH OKPYKHOCTH; VICIIOJIb3YSl OTHOILICHUSI PABHOBEIIMKOCTH
-Beaucnars JuHbl JIMHEWHBIX 3JIEMEHTOB (DUTYP U UX YTJIbI, HCTIONB3YS Y PAaBHOCOCTABJICHHOCTH.

U3y4eHHBIE (POPMYIIbI, B TOM YUCIE POPMYIIbI JUTUHBI OKPYKHOCTH U JJIUHBI -IIpumensTh anredpanyeckuii u

YT OKPY>KHOCTH, GOpMYJIbI TUIOLIaAe puryp;

TPUTOHOMETPHUYECKUI anmapar v UJIeu

-Pemars 3aaun Ha OKa3aTeNbCTBO C UCIOJIb30BaHUEM (OPMYIT IJTUHBI JBUKEHUS MPU  PEILLIEHUU 3a]1a4 Ha

OKPYXXHOCTH U JUIMHBI JYTH OKPYXHOCTH, (popMyI riomaneit puryp;

BBIUMCJICHHE IIJIOIIAAEeH

-Pematp IMPAKTUYCCKHC 3aa4U, CBA3AHHBIC C HAXOXKJIACHHUCM I'COMCTPHUICCKUX MHOT'OYT'OJIbHUKOB

BCJ'II/IIII/IH( HCIIOJIB3YA IIpHU HCO6XOJII/IMOCTI/I CIIpaBOYHHUKH U TCXHHUYCCKHC

CPE/ICTBA).

% ITo meme:Koopounamoi
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BbINyCKHUK HAYYHTCSH: BbINyCKHMK IOJYYUT BO3MOKHOCTD:

-BBIYMCHATE JIMHY OTpe3Ka 10 KOOpAXHATaM €ro KOHIOB; -OBazieTb KOOPAMHATHBIM METOIOM PELICHHMS 3a7a4 Ha
BBIYMCIIATH KOOPAMHATHI CEPEAUHBI OTPE3KA; BBIYKCIICHUE U JOKA3aTEIbCTBO;

-Mcronp30BaTh KOOPAMHATHBIN METO JUIS U3yYEHHS CBOMCTB -IIproOpecTr ONBIT UCIIOIB30BaHNS KOMITIBIOTEPHBIX
IIPSAMBIX U OKPY’KHOCTEU IIPOTraMM JJIs AHAJIN3a YACTHBIX CIIy4aeB B3aMMHOTO

PaCIOJIOKEHUSI OKPYKHOCTEH U MPSMBIX;
-IIproGpecTy ONBIT BBHITIOJIHEHHS TIPOEKTOB.

s Io meme: Bexmopui

BbINyCKHMK HAYYUTCH:

BLIl'lyCKHHK MOJYYUT BOSMOKHOCTD:

-OnepupoBaTh ¢ BEKTOPaMU: HAXOAUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB,
3aJaHHBIX TEOMETPUYECKH, HAXOAUTH BEKTOP, PaBHBIM NPONU3BEICHUIO 3aJAHHOTO
BEKTOpA Ha YHCIIO;

-HaxonuTts 11 BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU: JUIMHY BEKTOPA,
KOOPJIMHATHI CYMMBI ¥ pPa3HOCTH JIBYX M 00Jie€ BEKTOPOB, KOOPAUHATHI
MIPOU3BEJEHUS BEKTOPA Ha YHUCIIO, IPUMEHSS MPU HEOOXOIUMOCTH
IIEPEMECTUTENIBHBIN, COYETATEIbHBIN WU PACIIPEACIIUTEIIbHBIN 3aKOHBIL;
-BBIYUCIATH CKAISIPHOE MPOU3BEIECHUE BEKTOPOB, HAXOAUTh YIOJI MEXIY
BEKTOPAaMH, YCTAHABJIMBATD MEPIIEHAUKYIJISIPHOCTD MPSIMBIX.

-OBnazieTb BEKTOPHBIM METOJIOM IS
penieHus 3a/1a4 Ha BbIYMCIEHUE U
J0Ka3aTeNbCTBO;

-IIproOpecTr ONBIT BBHITOJIHEHHUS
IPOEKTOB.

Coaep:kaHue Kypca ajareopnl 7-9 kiaccoB

& AJredpanyeckye BbIPAKEHU

BrIpakeHne ¢ nepeMEeHHbIMU. 3HAYEHUE BBIPAXKEHNS C IEPEMEHHBIMU. JloMyCcTHMBIE 3HaYEHUS IEPEMEHHBIX. T0OXKIECTBO.
ToxecTBeHHbIE TPeoOpa3zoBaHus anredOpanyeckux BolpaxeHui. Joka3aTenbCTBO TOXKAECTB.

CreneHp ¢ HaTypaJabHBIM ITOKa3aTeneM U €€ cBoicTBa. OnHouwieHbl. OMHOUYIEH CTaHAApTHOTO BUAa. CTENEeHb OJTHOWICHA.
MHorounensl. MHOTOUIEH CTaHAAPTHOTO BUIA. CTeneHb MHOrowieHa. Cl0KeHHUE, BBIUMUTAHUE U YMHOKEHUE MHOTOYJICHOB.
@opMyJIbl COKPAIEHHOTO YMHOXKEHUA: KBAIPAT CYMMBI M KBaJpaT Pa3HOCTHU JABYX BBIPAKEHUMN, TPOU3BENCHUE CYMMBI U
Pa3HOCTH JBYX BhIpaKEHU. Pa3noxeHne MHOTOWICHAa HA MHOXKHUTENN. BeiHeceHne MHOXKHUTENS 3a CKOOKH. MeToj
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IpynnupoBKU. Pa3HOCTH KBaApaTOB BYX BbIpakeHUH. CyMMa U pa3HOCTh KyOOB JABYX BblpaxkeHUH. KBaspaTHbIN TpEXUIIEH.
Kopens kBagpaTHoro tpéxwieHa. CBoiicTBa KBaI[paTHOro TpéxwieHa. Pa3nokeHne KBaJpaTHOro TPEXUIeHa Ha MHOKUTEIN

PaunonaneHbie BeipaxeHus. Llensie BeipaskeHus. [poOHbie BoipaxkeHus. PanmonainbHas 1po0b. OCHOBHOE CBOMCTBO
panuoHanbHOM ApoOu. CroxkeHue, BBlUMTaHUE, YMHOKEHUE U JISTICHUE PallMOHANBHBIX IpoOeil. Bo3Benenue pannoHanbHOM
npobu B cTeneHb. ToXaeCTBEHHBIE Pe0Opa30BaHusl pallMOHAIBHBIX BbIpakeHUH. CTENeHb C IIeNIbIM MoKa3aTeneM U €
CBOMCTBA.

KBanpathsie kopHU. ApudmMeTryecKkuii KBapaTHbIN KOPEHb U €ro CBOICTBa. ToXKIecTBEeHHbIE MpeoOpa3oBaHMs

BBIPAKECHHM, COACPKALIUX KBAPATHBIC KOPHMU.

¢ YpaBHeHusi
VYpaBHeHnue ¢ ogHoi nepemeHHoi. Kopenb ypaBHeHus. PaBHocuiibHbIE ypaBHEHHS. (CBOWCTBA ypaBHEHUM C OJHOMU

IIEPEMEHHON. YpaBHEHUE KaK MaTeMaTUYeCKask MOJEIb PEAIbHOW CUTYalLUH.

JIuneiinoe ypaBHeHue. KBanpatHoe ypaBHenne. DopMmyiia KOpHEN KBaApaTHOro ypaBHeHuUsA. Teopema Buera.
PanmonanbHbie ypaBHeHUs. PenieHrne paBHOCWIBHBIX YPaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM WIM KBaJpPaTHBIM YPABHECHUSIM.
Pemienne TEKCTOBBIX 3a/1ad C MOMOIIBIO PALlMOHAJIBHBIX YPABHEHU.

VYpaBHeHue ¢ AByMs niepeMeHHbIMU. [ padik ypaBHEHUS ¢ IByMsI IEpEMEHHBIMU. JINHEIHOE ypaBHEHUE C JBYMS
NEePEMEHHBIMU U €10 rpaduk.

Cucrembl ypaBHEHHI ¢ IByMs IepEMEHHBIMU. ['paduyeckuii METO pelIeHUsl CUCTEMbI YPaBHEHUN C ABYMS
IIEpEMEHHBIMU. PenieHue cucrem ypaBHEHUN METOJIOM ITOACTAHOBKH U ClOKeHHs. CrucTema AByX YpaBHEHHUH C ABYyMS
IIEPEMEHHBIMM KaK MOJIEINIb PEAIbHOW CUTYaLIHH.

% HepaBeHcTBa
UYucoBble HEPABEHCTBA U UX cBOKCTBA. CII0KEHUE M YMHOKEHUE YHCIIOBBIX HEPAaBEHCTB. OLICHNBAaHUE 3HAYEHUS BBIPAKECHHUS.
HepaseHCcTBO ¢ 01HOM nepemMeHHON. PaBHOCUIIbHBIE HEPaBEHCTBA. UuMCIIOBBIE MPOMEKYTKU. JINHEWHBIE U KBAIPATHbBIC
HEpPABEHCTBA C OJHON nepemMeHHoN. CHUCTeMbl HEPABEHCTB C OJTHOM MEPEMEHHOM.
 YucjI0Bble MHOKECTBA
MHuosxecTBO u ero siemeHThl. CriocoObI 3a1anust MHOXKecTBa. PaBHble MHOXKecTBa. [lycTroe mHOecTBO. [TonMHOXKECTBO.
Onepanyu Hax MHOkecTBaMU VutrocTpanysi COOTHOIIEHUI MEXAY MHOXKECTBAMHU C TOMOILBIO rarpamMm Jiepa.

m

MHo»xecTBa HaTypaJIbHBIX, IEJIbIX, PAIlMOHAIBHBIX YKcell. PalimoHansHOE YUCIIO KaK ApoOb BUAA — , TJI€ M- 1[eJI0€ YUCIIOo, an
n

—HaTypajbHOE, U Kak OECKOHEUHas Mepuouyeckas aecsituunas 1poos. [IpeacraBienue 06 uppaliioOHAIBHOM YHKCIIC.
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MHOXecTBO IelCTBUTENbHBIX uncell. [IpeacTaBienre 1eMCTBUTEILHOIO YKclia B BUE OECKOHEUHON HEePHOINYECKOM
necaTnaHou 1poou CpaBHEHHE NEHCTBUTENBHBIX uyncen. CBsa3b Mexay MHOKecTBaMu N. Z. Q/

% DYHKIUH

YucioBble PyHKIUH

OyHKIMOHANBHBIE 3aBUCUMOCTU Mexay BennuuHamu. [lonstae Gpynkunn .OyHKIM KaKk MaTeMaTHYecKas MOJIEThb
peanibHOTO Mporiecca. ObmacTh onpenenaeHust U 006aacTb 3HaueHud QyHkmu. CriocoOsl 3ananus GyHkuu. ['padux GyHKIHIH.
[TocTpoenue rpadukoB GyHKIUNA ¢ TOMOIIBIO peodpazoBanuil puryp. Hynu ¢pynkuuu. [TpoMexxyTku 3HAKOIIOCTOSIHCTBA
¢ynkun. [IpoMexyTku Bo3pacTaHUs ¥ IPOMEKYTKU YObIBaHUS (DYHKLIUU.

JIuneitnas QyHKIUs, 06paTHAs IPONOPIHUOHATLHOCTD, KBaApaTuuHas GyHKIus, GyHKIus y = v/x , uX CBOHCTBA 1
rpauKu.
YuciioBble MOCAEA0BATEILHOCTH

[TonsiTue uncnoBoit nocnenoareabHocTU. KoHeuHble M OecKOHEUHbIE TTocea0BaTeNbHOCTH. CrocoObl 3a1aHus
NOCJIEI0BATEIbHOCTH. ApHUpMeTHUecKast U TreoMeTprudeckas nporpeccu. CBoNCTBaA 4EHOB apu(pMETUUECKON U
reoMeTpudecKoit mporpeccuii. @opMyibl 00111eT0 YieHa apu(dMETUUECKON U TEOMETPUIECKOM Tporpeccuii. DopMyIibl CyMMBbI
N —TIepBbIX WICHOB apu(pMETHUECKON U reomMeTprudeckoil mporpeccuii. CyMMa O€CKOHEUHOM FreOMETPUUECKOM MPOrpeccuu, y
koTopoii |q| < 1. IIpencraBnenne OECKOHEYHOMN MEPUOAMUECKON ACCATUIHOMN IpOOU B BUIe OOBIKHOBEHHOW JAPOOH.

% DJIeMeHTBI IPUKJIATHONH MATEMATHKHI

Matematnueckoe moaenupoBanue. [IponenTHbie pacuéTsl. @opMyiia CI0KHBIX NPOLEHTOB. [IpnbnmxEéHHbIE
BBIYMCIICHUS. AOCOIOTHAS M OTHOCUTENbHAsS OrpeiHocTH. OCHOBHBIE ITpaBuiia KOMOMHATOPUKU. YacToTa u
BEPOSATHOCTH ciy4aitHoro coObiTusi. Kiaccuueckoe omnpeneneHue BeposiTHOCTH. HavanbHble cBeIEHUS! O CTAaTUCTHKE.
[IpencraBieHue JaHHBIX B BUIE TaOJIUL, KPYTOBBIX U CTOJIOYATHIX JuarpaMm, rpapukoB. CTaTUCTUYECKUE
XapaKTePUCTUKU COBOKYITHOCTH JIaHHBIX: CpeJHee 3HaueHHEe, MOJa, pa3Max, MeluaHa BBIOOPKH.

% Airedpa B HICTOPHYECKOM PA3BUTHH.

3apoxaeHne anreOpbl, KHUTa 0 BOCCTAHOBJICHUH U MTPOTUBOIIOCTaBlIeHnn MyxamMMena anb-Xopesmu. Mctopus
dbopmMupoBaHus MaTeMaTUUECKOTO si3bIKa. Kak 3apoaumnack uaes koopauHat. OTKpbITHE UppalldoHalibHOCTU. U3
UCTOPUHU BOZHUKHOBEHUS (DOPMYIT JiJis pelieHus ypaBHeHuM 3-i1 u 4-ii creneHeit. VcTopust pa3BUTHS TOHSATHUS
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dbynknuu. Kak 3apoawnack Teopusi BepositHocTed. Uncna dubonayun. 3amgava Jl.IIuzanckoro (OPuboHayum) o
KpPOJIMKAX.

JL.d.Marauukuii. 11.JI.Ueosimes. H.M.JIo6aueBckuii. B.A.bynskosckuii. A.H.Konmoropos. @.Buer. I1.depma.
P exapt. H.Tapranesa. J{.Kapgano. H.A6ens. b.Ilackans. JI.IIuzanckuii. K.I'aycc.

Koauuecmeo konmpoibHblX paoom:
7 kaace-8 8 kiaace-7 9 kiaacc- 6
CoaepkaHue Kypca reoMeTpum 7-9 KjiaccoB

+»» IIpocreiilnne reoMerpuyeckue GUrypol

Touka, npsiMasi. OTpe3ok, ay4d. Yroi. Buasl yrinos. CMexXHbIE U BEpTUKaIbHBIC YTIIbl. BuccekTpuca yria.

[Tepecekaromuecs u nmapauieiabHble psamele. [leprnenaukynsapabie ipsmblie. [Ipu3Haku napamieIbHOCTH TPSMBIX.
CaolicTBa MapaJuiebHBIX MPSIMBIX. [IeprieHANKYsAp U HAaKJIOHHAs! K IPSIMOM.

% MHOroyrojibHUKH.

Tpeyronbauku. Bunel TpeyronsHukoB. Meauana, OuccekTpuca, BbICOTa, CPEAHSS JUHUS TpeyrojabHuka. [lpusHaku
paBeHCTBa TPEyrobHUKOB. CBOMCTBA M MPU3HAKK PABHOOEIPEHHBIX TPEYTOJbHUKOB. CepeIMHHbIN NEPIeHIUKYIISP
otpe3ka. CymMa yriioB TpeyrojibHUKa. BHeniHue yriel TpeyronbHuka. HepaBeHcTBO TpeyronbHuka. COOTHOLIEHUS
MEXy CTOPOHAaMHU U yriamu TpeyrojbHuka. Teopema IlTudaropa.

[TonoGHbIe TpeyronbHUKU. [Ipr3Haku nogodust TpeyroinbHUKOB. TOUkH nepeceyeHus: MeauaH, OUCCEeKTpHUC,
BBICOT, TPEYTOJIbHUKA, CEPEIMHHBIX MEPIEHANKYIISIPOB CTOPOH TPEyrojabHuKa. CBONCTBO OMCCEKTPUCH TPEYTOJIbHUKA.
Teopema @aneca. MeTpudeckre COOTHOLIEHUS B IPSIMOYTOJIBHOM TpeyroibHUKe. CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC
OCTpPOrO yIJjia IpsIMOYTOJIbHOTO TpeyroiabHuKa u yriaoB oT 0 o 180°. @opmyiibl, CBA3bIBAIOIINE CUHYC, KOCUHYC,
TAHI'€HC, KOTAHT'€HC OJHOI0 U TOrO K€ yria. Pemenue tpeyroibHUKOB. TeopeMa CHHYCOB U TEOpeMa KOCUHYCOB.

UYetsipéxyronpuukiu. [lapamnenorpamm. CBOiCTBa M MpU3HAKY Tapayienorpamma.. [IpsMoyronpHUK, poMoO,
KBaJpaT, X CBOMCTBA M Npu3Haku. Tpaneuns. CpeaHss JMHUAS TPANEUU U €€ CBOKWCTBA.

MHoroyronbHuKH. Beinykibeie MHOTOYTOJIBHUKNA. CyMMa yIii0B BBIITYKJIONO MHOTOYTOJIbHUKA. [[paBuiibHbIE
MHOT'OYT'OJIbHUKH.

< OKpYKHOCTH M KpVI. 'eoMeTpuyeckue nocTpoeHus
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OKpy>KHOCTb U KpYyT. DJIEMEHTBI OKPYKHOCTH U Kpyra. LleHTpanbsHble 1 BIMcaHHbIe yribl. KacaTenbHast K OKpYKHOCTH
u e€ cBoiicTBa. B3aumHoe pacnoioxkeHue NpsaMon U OKpYKHOCTH. ONMCHHAs ¥ BIMCAHHAs OKPY>KHOCTU TPEYTrOJIbHUKA.
BrimcaHHbIE 1 ONIMCAaHHBIE YETHIPEXYTOJIBHUKH, UX CBOMCTBA M IPU3HAKUA. BIiMcaHHbIE N ONTMCAaHHBIE MHOTOYTOJIbHUKH.

['eomerpuueckoe mecto Touek (I'MT). CepenuHHblif IepneHIUKYISIp oTpe3ka u ouccektpuca yrina kak [MT.

['eoMeTpuyeckre MOCTPOEHUS HUPKYJIEM U JTMHEHKOW. OCHOBHBIE 33J]a4H HA TIOCTPOEHUE: TIOCTPOEHUE yTiia, PABHOTO
JAHHOMY, IOCTPOCHHUE CEPENVMHHOTO NEPIIEHANKYJIIPA JaHHOTO OTPE3KA, TOCTPOCHUE MPSIMOM, IPOXOAAIIEH Yepe3 JaHHYIO
TOYKY W MEPIEHAUKYISIPHON JaHHOW MPSMOM, NOCTPOEHHE OUCCEKTPUCHI JaHHOTO yriia. [locTpoeHue TpeyroiapHuKa 1o
3a7aHHbIM 35ieMeHTaM. Meton I MT B 3aauax Ha IOCTPOECHUE.

s U3MepeHne reoMeTpuyecKnX BeJIHIHH

JnuHa otpe3ka. PaccrosiHne Mexny AByMs TOUKamu. PaccTosHUE OT TOUKH J10 IPsIMOM. PaccTosHne Mexay napajieabHbIMU
MPSIMBIMH.

[TepumeTp MHOTOYTOIbHUKA.

JInHa OKpYKHOCTH. [[TMHa TyTH OKPYKHOCTH.

I'panycnas mepa yria. BenmunHa BOMCAaHHOTO yria.

[Tonstue miomaam MHOroyroyibHuKa. PaBHOBenukue purypsl. Haxoxaenue miomaan KBajapara, NpsMOyTroJibHUKA,
napajujiesorpaMmma, TpeyrojibHUKa, TPAneyH.

[Tonstue miomanu kpyra. [lnomans cekropa. OTHOIIEHKE TUIONIAAEH TOAOOHBIX (UTYP.

% JdekapToBbl KOOPAHHATHI HA IIOCKOCTH
dopMmyia pacCTOsTHUS MEXIy AByMs Toukamu. KoopauHaThl cepeiMHbl oTpe3Ka. Y paBHeHUE GUTYPHI. Y paBHEHUE
OKPYKHOCTH M MIPAMOM. YTIIOBOU KOIPDHUIIUEHT MIPSIMOIA.

¢ BekTopbl
[Toustue BekTopa. Moayinb (nuHa) BekTopa. PaBHbie BekTopbl. KosmmHeapHbie BekTopbl. KoopauHaTel BEeKTOpA.

CnoxeHue U BbIYMTaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. CKalsipHoe Mpou3BeeHne BeKTopoB. Kocunyc yria
MEK]ly ABYMSI BEKTOpPaMHU.

X I'eoMeTpHUecKHe Mpeo0pa3oBaHus
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[Tonsitue o npeoOpazoBanuu purypsl. JIBmkenue Gpurypsl.. Buabsl aBrkeHus Gurypsl: napajuieabHbli IEPEHOC, OCEBast
cummeTpusi, ToBopoT. PaBabie ¢purypsl. 'omorerus. [logodue puryp.
% DJIeMEeHTBI JOTHKH
Omnpenenenue. AkcuoM U TeopeMsl. JlokazaTenbeTBo. JlokazarenbCcTBO OT MPOTUBHOrO. Teopema, oOpaTHasi JaHHOM.
Heo6xonnumoe u 1ocraToyHoe ycinoBue. Y noTpeOaeHne JIOTHYECKUX CBSI30K eCil..., MO..., Mo20d U moabKo moz2od.
¢ CeomMeTpusi B HCTOPHYECKOM PA3BUTHH.
N3 ucropuu reomerpun, «Havana» EBkimna. Mctopus naroro noctynata EBkinaa. TpuroHomerpus — Hayka 00 U3MEPEHHH
TPEYroJILHUKOB. IlocTpoeHne MpaBUIIBHBIX MHOTOYT'OJIBHUKOB. Kak 3apoaunace uaest KOOpAuHar.
H.N.Jlo6auesckuii. JI.Dwnep. danec. [Tudarop.

Koauuecmeo konmpoavHvlx padom
7 xkaacc-6 8 kiace-7 9 kiacc-6

OCHOBHBIE TEXHOJIOTHH

C uenbto ooecnieueHrs 3PpGHEeKTUBHOCTH U PE3yIbTATUBHOCTH YU4€OHOIO MPOIECCa UCTIOJIB3YIOTCS Pa3IMUHbIC TEXHOJIOTUN
oOy4eHus.

['maBHOM 3a/1a4€il UCTIOIB30BAHMUS HOBBIX TEXHOJIOTUH SBJISIETCS PACIIMPEHUE UHTEIUICKTYaJIbHBIX BO3MOKHOCTEN
yesoBeka. Bee ucnosb3yemMblie TEXHOIOTHH HANlpaBJIEHbl HA COXpaHeHUe (U3UYECKOTro, ICUXUYECKOT0 U HPABCTBEHHOTO
3I0POBbS KAXJO0TO YUYCHHKA.

Ha ypokax ucnoJib3yroTcCsl 3JIEMEHTHI CJIEIYIOIUX TEXHOJIOTHI:
IIpob.s1eMHoO€e 00yueHme

Coznanue B yueOHOI 1eATEIbHOCTH MPOOJIEMHBIX CUTYAIM K OpraHU3alis AKTUBHOW CaMOCTOSATEIbHON AEITeTbHOCTH
yUYaluxcs Mo UX pa3pelieHuIo, B pe3ybTaTe Yero NpouCcX0oAUT TBOPUYECKOE OBJIaICHNE 3HAHUSIMU, YMEHUSIMHU, HABBIKAMH,
Pa3BUBAIOTCS] MBICIIUTEIbHBIE CIOCOOHOCTH.
NuauBuayaabHO-pa3BuBaoiiee o0yueHue

3HAKOMCTBO C HOBBIMU METOAMH MBICTUTEIBHON JEATEIbHOCTH MPU PEIICHUH TBOPUYECKUX 3aJaHUi C YepTeKaAMH,
TEXHOJOTHUYECKUMHU KapTaMH B HHIUBUIYaJTbHOM MOPSIKE
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Pa3noypoBHeBoe 0o0y4dyeHHe

VY yuurens nosiBAsE€TCS] BO3MOKHOCTD IOMOTaTh CIaboMy, YAEISATh BHUIMAHUE CUIIBHOMY, PEaiU3yeTCsl JKEJIaHUE CUIIbHBIX
y4damuxcst ObIcTpee U rIy0xe IpoaBUTaThCs B 00pa3oBanmu. CHIIBHBIC yUalTuecs YTBEPKIAIOTCS B CBOMX CIIOCOOHOCTSIX,
cira0ble TIOy4Jat0T BO3MOYKHOCTh UCIIBITHIBATh YUCOHBIN yCITIEX, TOBBINMIACTCS YPOBEHh MOTHUBAIIMH YICHHUSI.
TexH0J10THA NPOEKTHOTO 00y4YeHU s

Yautenb oprann3yet yaeOHO-TI03HABATEIbHYIO, HCCIIEI0BATEILCKYIO, TBOPUYECKYIO MIIH UTPOBYIO IEITEILHOCTD
00y4JaroIIMXcsi, KOTOPHIE OBJIAICBAIOT HABBIKAMH CAMOCTOSITEIHHOTO MOMCKa, 00pa0OTKH U aHANMM3a HY)KHON HH(GOpPMAIHH
JUIsL pelieHust Kakou-mu0o nmpoOaeMbl, 3HAUMMOM JJIsl YYACTHUKOB MPOEKTA.

PaboTa c ucnoab30BaHUEM 3TOM TEXHOJIOTHUU J1a€T BO3MOXKHOCTh Pa3BUBATh UHIUBHUIyaIbHbIE TBOPUYECKUE CIOCOOHOCTH
y4daiuxcs, 060jee 0CO3HaHHO MOAXOIUTh K MPO(HEeCCUOHATFHOMY U COIIMAIIBHOMY CaMOOIIPEICIICHUIO.

TexHo10THA NCNOJIB30BAHNUS B 00Y4eHHH HTPOBBIX METO0B: POJIEBBIX, 1€JIOBBIX H IPYTUX BUIOB 00y4aKOIIUX UTP

Pacmmpenue kpyro3opa, pa3BUTHE MO3HABATEIBHON JEATEILHOCTH, (POPMUPOBAHUE ONPEACIICHHBIX YMEHUN U HABBIKOB,
HEOOXOMMBIX B IPAKTUYECKOM ESITEIILHOCTH, Pa3BUTHE OOIICYUYEeOHBIX YMEHUIN 1 HABBIKOB.

TecToBBIE TEXHOJIOTUU

OrneHka ypoBHSI 0OYYEHHOCTU IO KOHKPETHOM TeMe, TTO3BOJIIONIAsl PE€ajbHO OLICHUTh TOTOBHOCTH O0YYaIOIINXCs K UTO-
TOBOMY KOHTPOJIIO, YCTAHOBJIEHUE KOJTUYECTBEHHBIX U KAYECTBEHHBIX HHANBUAYAIBHBIX PA3JTUUNN.

O0y4eHue B cOTpyAHNYECTBE (KOMAH/HAS, IPyNIIOBasi padoTa)

CoTpyITHUYECTBO TPAKTYETCS KAK MJI€S] COBMECTHOM Pa3BUBAIOIIEH JIESITEIbHOCTH B3POCIHbIX U JeTeil. CyTh
WHJMBUAYAJBHOTO MOJIX0/1a B TOM, UTOOBI UITH HE OT Y4€OHOT0 MpeaAMETa, a OT pedeHKa K MpeaMeTy, UATH OT TeX
BO3MOXXHOCTEH, KOTOPBIMU pacrojaracT peOeHOK, TPUMEHSITh IICUXO0JIOTO-T1€1arOTMY€CKUE TUarHOCTUKHU JIMYHOCTH.
OOyuaroiyecs U y9uTellb 3aHUMAIOTCS COBMECTHOM J€SITENIbHOCTHI0. D(h()EKTUBHOCTh METO/1a HE TOJIBKO B aKaJEMUYECKUX
ycrnexax 00yJaronuxcsi, HO ¥ B UX UHTEIUICKTyaIbHOM U HPAaBCTBEHHOM Pa3BUTHH.
NHdopManMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH

Ucnons3oBanue [1K B yue6HOM mporiecce. Co3nanue pedeparos, cinaiiios, npe3enTtanuii u ap. [louck nyxHoi nndopmanuu
B HTepHer. [IpuMeHeHre noy4eHHbIX 3HAHUN B IPAKTUYECKON AEATEIbHOCTH.
310poBbe coeperamue TEXHOJIOTMH

Hcnonbs30BaHKe JaHHBIX TEXHOJIOTHM MTO3BOJISIFOT PABHOMEPHO BO BPEMS YPOKA paCHpPEAEsATh Pa3jINnyHbIC BUbI 33/ IaHUH,
4yepea0BaTh MBICIUTEIBHYIO JEATEIIBHOCTh C PU3MUHYTKAMU, ONPENICIATh BPEMs MOJa4M CI0KHOT0 Y4eOHOTO MaTepuania,
BBIJICJISITh BPEMS Ha MIPOBEJIEHNE CAMOCTOATENIbHBIX PaboT, HopMaTuBHO npuMeHsITh TCO.

Ocnoenvle munul y4eOHbIX 3AHAMUIL:
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YPOK U3yUY€HHUs HOBOTO yueOHOTO MaTepHaa;
YPOK 3aKPEIUIEHUSI U TTPUMEHEHUS 3HAHU;
ypOK 00001I1aI0IIET0 MOBTOPEHHUS M CHCTEMAaTU3allu1 3HaHUH;

® YPOK KOHTPOJISI 3HAHUN U YMEHUM.
OCHOBHBIM THIIOM YPOKA SIBISIETCS KOMOMHUPOBAHHBIN.

Dopmul opzanuzayuu yuedHo20 npouecca:

WHIUBUTyJIbHBIC, TPYNIIOBBIC, HHANBUYaTbHO-TPYIIIOBBIE, (DPOHTATBHBIC.
Ha ypokax ucnonb3yroTcst Takue (popMbI 3aHATHH Kak:

® [PAKTUYECKUE 3aHATHS;

® TPCHUHT;

® KOHCYJIbTAIMs;

CucrteMa ypoKOB yCIIOBHA, HO BCE K€ BBIICIISIOTCS CJICIYIOIIUE BUIbI:

Ypok-nexkuusa. llpennonaratorcsi COBMECTHBIC YCUIIUS YUUTENS U YUCHUKOB JIJIsL peIeHUs 0011eii mpoOaeMHOM
Mo3HaBaTeNbHOM 3aaun. Ha TakoM ypoke UCTIOIb3yeTCsl IEMOHCTPAIIMOHHBIN MaTepral Ha KOMITbIOTEpE, pa3padoTaHHBII
YUUTEJIEM WU YUCHUKAMH, MYJbTUMEIUNHBIE TTPOTYKTHI.

Ypok-npakmuxym. Ha ypoke ygamuecst paboTaroT Ha/l pa3InIHBIMK 33JaHUSIMU B 3aBUCUMOCTH OT CBOEH MOJITOTOBIEHHOCTH.
Bunbr paboT MOTYT OBITH CAMBIMH PA3HBIMU: TMCbMEHHBIC UCCIICIOBAHMS, PEIICHUE PA3IMYHBIX 33/1a4, MPAKTHYECKOE
MPUMEHEHHUE PA3TUYHBIX METOJIOB penieHus 3a1a4. KoMneroTep Ha TaKUX ypOKax UCHOJIb3YETCS KaK 3JIEKTPOHHbBIN
KaJIbKYJISITOpP, TPEHAKEP YCTHOTO CueTa, BUPTYyaabHas JabopaTopus, UICTOYHUK CIIPABOYHON MHGOPMAIIHH.
Ypoxk-uccneooeanue. Ha ypoke yuamiumecss pemarT NpoOJIEMHYIO 3a7ad4y HCCIEAOBATEIbCKOTO XapaKTepa aHaJTUTHYECKUM
METOJIOM U C TOMOIIBIO KOMIIBIOTEPA .

Komounuposannutii ypok nperosaracT BoIIIOJHECHUE pPabOT U 3a1aHUN pa3HOTO BUA.

Ypok pewenusa 3adau. BuipaGatbiBatoTcs y ydalluxcsi YMEHUsSI M HABBIKM PEIICHUS 3a7ad Ha YpPOBHE 00s3aTeIbHON U
BO3MOXXHOM moarotroBke. JIr000# yyaniuicsi MOKET HCMOJb30BaTh KOMIBIOTEPHYIO HH(GOPMAIMOHHYIO 0a3y IO MeTojaM
pelIeHust pa3INYHbIX 3a]1a4.

Ypok-mecm. TectupoBaHnue TPOBOAUTCS C IMEJIbIO JUATHOCTUKM TMPOOETOB 3HAHWUW, KOHTPOJS YpPOBHS OOYUYEHHOCTH
y4aluxcs, TPEHUPOBKU TEXHUKE TECTUPOBaHUA. TECThI MpejiararoTcs Kak B MEYaTHOM TaK U B KOMITBIOTEPHOM BapHaHTE.
[IprueM B KOMIIBIOTEPHOM BapUaHTE BCET/Ia C OTPAHUYCHUEM BPEMEHHU.
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Ypox—a‘aqem. YcTHBIN OIMIpOC y4dYaluXCsa I10 3apaHCC COCTABJICHHBLIM BOIIpOCaM, a TAKXKE PCHICHHC 3a/ad pa3sHOro YpOBH:A I1O

WU3YYECHHOU TEME.

Ypok - camocmoamenvnan paboma. IlpennaratoTcst pazHble BUAbI CAaMOCTOSITEIBHBIX padOT: JBYXYpPOBHEBas — ypOBEHb
00s13aTeIbHON MOATOTOBKH - «3», YPOBEHb BO3MOXHOW MOATOTOBKH - «4» U «5»; OONBIION CIHCOK 33JaHUi Pa3HOTO YPOBHS,
13 KOTOPOr'0 YYaIMICs pelaeT uxX 10 CBOEMY BBIOOpY. Ypok - konmponvnaa paboma. IIpoBoauTCs Ha JBYX yPOBHSX:
YPOBEHB 0053aTeIbHON MOJITOTOBKH - «3», YPOBEHb BO3MOXHOU MOJITOTOBKH - «4» U «5».

IIpumepHoOe TeMaTHUYECKOe IIAHMPOBaHue. Ajiredpa. 7 kiace

Jlara
Coaep:xanue yueOHOTo

MaTepHaja

napar

KoJs-Bo

qyac

XapakTepucTHKA OCHOBHBIX BU/J0B J1eSITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX AeHCTBH)

I'naea 1)Inneiinoe

YPaBHEHHeE C OIHOM NmepeMeHHOil 15 yacoB

1 Beenenue B anre6py

3

2 JIuHeitHOE ypaBHEHUE C OJHON EPEMEHHOMN

3 Pemenue 3ana4 ¢ moMoIbI0 ypaBHEHUN

Pacnosznasame 4ucCiOBbIE BEIPAKEHHS U BBIPAXKEHUS C IEPEMEHHBIMU,
JIUHENHbIe ypaBHEeHHU. [IpUBOAUTE TPUMEPBI BEIPAKEHU C IIEPEMEHHBIMU,
JIMHENHBIX YPABHEHUN.

CocTaBiATh BBIPAKEHUE C IEPEMEHHBIMHU 10 YCIOBHIO 3a7a4d. BEIMOIHAT
peoOpa30BaHUs BHIPAKEHUI: IPUBOAUTD MTOI00HBIE CllaraeMble, pacKpbIBATh
CKOOKH.

HaxonuTts 3HaueHME BBIPAXKEHUS C IEPEMEHHBIMU IIPH 33JaHHBIX 3HAYEHUAX
nepemeHHbIX. Kiaccuduuuposats anredpandeckue BoipaxkeHus. OnuchIBaTh
LIETIbIE BBIPAXKCHUS.

Dopmynuposams ONPEEICHUE JIMHEUHOTO ypaBHEH . Pelars nuHelnHoe
ypaBHeHUe B oOuieM Bue. IHTeprpeTupoBarh ypaBHEHHE KaK
MaTEMaTHYECKYIO0 MOJIENb pealbHON cuTyaluu. ONKUChIBaTh CXEMY PELICHHUS
TEKCTOBOM 3a/1a4, IPUMEHSATH €€ I pEUIeHUs 3a]1a4
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Jara
= Coaepixanue yueOHOTo 3 XapaKkTepucTHKA OCHOBHBIX BH/0B J1eSITEJIbHOCTH YYeHHKA
= E" MarepuaJia = § (Ha ypoBHe y4eOHBIX JeilcTBHIi)
S
=
[ToBTOpEHME M cucTemMaTu3anus 1
yueOHOro Marepuana
KonTponbnas padora Noe 1 1
I'naga 2 1lesblie BoIpazkeHus 52
4 ToxnecTBEeHHO paBHBIE BHIPAKEHUSI. 2 | @opmynuposamun:
ToxnecrBa onpeoeneHusi: TOXKIECTBEHHO PABHBIX BBIPAKEHUH,
TOXK]IECTBA,
5) CreneHb ¢ HaTypalbHBIM NIOKa3aTEIEM 3 | cremneHu ¢ HATYPAIBHBIM [IOKA3aTEIIEM,
OJIHOYJIEHA, CTAHAAPTHOTO BHUJIAa OJJHOUICHA, KOA(PUIlMEeHTa OJHOUICHA,
CTENEHU OJHOYJIEHA,
MHOT'OYJIEHA, CTENIEHN MHOTOWIEHA;
6 CBOMCTBA CTENEHH ¢ HATYPATBHBIM 3 | c60Ucmea: CTENIEHH C HATYPAIBHBIM [I0KA3aTeNIEM, 3HAKa CTEIEHH;
HOKa3aTeleM npaeuaq: 10Ka3aTeabCTBa TOXKIECTB, YMHOKEHHS OJJHOWJIEHA HA MHOTOYJIEH,
YMHOXEHHSI MHOTOUJICHOB.
/loka3vieams CBOMCTBA CTENIEHU C HATYpPAJIbHBIM IIOKA3aTENEM.
3anuchIBaTh U I0Ka3bIBaTh (OPMYJIbI:
7 OnHOwIEeHBI 2 .
IIPOU3BENECHUS CYMMBI M Pa3HOCTH JIBYX BBIPAXKCHMUIA,
Pa3HOCTH KBaJApaTOB JIBYX BBIPAXKECHU,
KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTHU ABYX BBIpaKEHUN
MHoro4IeHBI 1 P Y pata X BRIpE: ’
CYMMBI KyOOB U pa3HOCTH KyOOB JIBYX BBIpa’KE€HHUH.
CrnosxeHue ¥ BBIMUTAHUE MHOTOYJICHOB 3 | Buiuucnsame 3HaUCHNE BBIPAKEHHI C TEPEMEHHBIMHU.
[IpumeHsTH CBOMCTBA CTENIEHHU I TPEOOPa30BaHUS BHIPAKEHUH.
BBINOTHATE YMHOKEHNE OTHOYJIEHOB U BO3BEJICHUE OJHOWIECHA B CTEIIECHbD.
[IpuBOIUTH OJTHOUJIEH K CTAaHAAPTHOMY BUY.
KonTponsras paGora Ne 2 3anuchIBaTh MHOTOWIEH B CTAHJIAPTHOM BUJE, ONIPEIENATh CTENIEHD
MHOTOYJICHA.
10 YMHOK€EHNE OJHOUWIEHAa HA MHOTOWIEH 4
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Jara

= Copep:xxanue y4ed0HOI0 2 XapaKTepuCcTHKA OCHOBHBIX BH/IOB J1eAATeIbHOCTH YYeHHKA
=1 o .
g 8 MarepuaJia = § (Ha ypoBHe y4eOHBIX JeilcTBHIi)
S
=
[Ipeo6pa3oBbIBaTh MPOU3BEICHUE OJJHOWIEHA U MHOTOUYIECHA; CYyMMBI,
pa3HOCTH, MPOU3BEACHHUS ABYX MHOTOYJIEHOB B MHOTOUJICH.
BhInonHATE pa3iiokeHrne MHOTOUYIeHa Ha MHOYKUTENIN CITIOCOOOM BBIHECEHUS
00111eT0 MHOKUTEIIS 32 CKOOKH,
11 YMHOXKEHHE MHOTOYJIEHAa HA MHOTOWIEH 4 | cmocobom TPYIIUPOBKH,
1o (hopMyJaM COKpaIEHHOTO YMHOXKEHUS M C TIPUMEHEHUEM HECKOJIBKHX
CHoco00B.
Hcnonp30BaTh yKa3aHHbIC IPe0OPa30BaHUs B MIPOLIECCE PEIICHHS YPAaBHEHHIA,
JI0Ka3aTeNbCTBA YTBEPIKACHUM,
pelIeHHs TEKCTOBBIX 3a7a4
12 Pa3no)xeHre MHOTOUJI€HOB HA MHOXHUTEIH. 3
Brinecenne 00111ero MHOKUTENS 32 CKOOKU
13 Paznosxenre MHOTOYICHOB HA MHOKHUTEIH. 3
Mertoa rpynnupoBKU
KonTponbnas padorta Ne 3
14 [Ipou3sBeneHne pa3HOCTH U CYMMBI JIBYX 3
BBIPAKCHUIN
15 Pa3HoCTB KBaIpaTOB IBYX BBIPAKEHUU 2
16 KBanpat cymMmBbI 1 KBajipaT pa3HOCTH JIBYX 4

BBIPAKECHUI
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Jara
= Copep:xxanue y4ed0HOI0 2 XapaKTepuCcTHKA OCHOBHBIX BH/IOB J1eAATeIbHOCTH YYeHHKA
=3 o .
g 8 MaTrepuaJia = § (Ha ypoBHe y4eOHBIX JeilcTBHIi)
S
=
17 [IpeoOpa3oBaHre MHOTOUYJICHA B KBAAPAT 3
CYMMBI WA Pa3HOCTH JIBYX BBIPAKCHUI
KonTponbnas padora Ne 4 1
18 CyMmMa 1 pa3HOCTb KyOOB JIByX BBIpayKE€HHIM 2
19 [IpumeHneHue pa3iMuHbIX CLIOCOOOB 4
pa3oKeHus: MHOTOYJIeHa Ha MHOKUTEITN
[MoBTOpeHue 2
Y CHCTEMAaTU3alus
y4eOHOro MaTepuasa
KonTponbnas padora Ne 5 1
I'naga 3 ®ynxkuum 12
20 Cas3u Mex 1ty BenmnuuHaMu. OyHKIus 2 | IIpusooums mpuMepbl 3aBUCUMOCTEH MEXTy BETUUYNHAMHU.
PaznmuaTh cpenu 3aBUCHMOCTEH (PYHKIIMOHATBHBIE 3aBHCHMOCTH.
Onucvleams nousimus: 3aBUCUMON 1 HE3aBUCUMOH NMEPEMEHHBIX, (PYHKINH,
21 CrniocoObl 3ananus GyHKIKH 2 | aprymenTa QyHKIMH; CTIOCOOBI 3a1aHus (DYHKIIUN.
dopmynupoBaTh onpeaenaeHus: o0aacTu onpeaeneHus GpyHKum, o01actu

41




Jara

g Copep:xxanue y4ed0HOI0 2 XapaKTepuCcTHKA OCHOBHBIX BH/IOB J1eAATeIbHOCTH YYeHHKA
g 8 MarepuaJia 'g § (Ha ypoBHe y4eOHBIX JeilcTBHIi)
=
22 I'paduk pynkumn 2 | 3HaueHuid GyHKIUH, rpaduka GyHKINH, TUHEHHON (YHKIINH, IPSIMON
MPONOPIIMOHATILHOCTH.
Buiyucisms 3naueHre GyHKIMU 10 33JJaAHHOMY 3HAUCHHIO apTyMEHTA.
23 JIuneiinas gynxuus, eé rpaduku cBoiicTBa 4 | CocraBnsaTh TaONMIBI 3HAYCHUH (QYHKIHH.
Ctpourts rpaduk QpyHKINHU, 3aJaHHON TaOJIMYHO.
o rpaduky QyHKIMH, SIBISIOMIEHCS MOIETBIO pEaTbHOTO TpoIiecca,
OTIPENIENIATh XapaKTEPUCTUKH ITOTO MPOIIECcCa.
Crpouts rpaduk TMHEHHON (QYHKIIMHU U MIPSIMON IPONOPLUOHAIBHOCTH.
OnuceiBaTh CBOICTBA 3TUX (PYHKUIUN
[ToBTOpEeHue u cucremMaTu3anus 1
y4eOHOT0 MaTepuana
KonTponbnas padora Ne 6 1
I'nasa 4 CucremMbl TUHEHHBIX YPaBHEHUI ¢ IByMsl nepeMeHHbIMU 20
24 VYpaBHEeHUS ¢ ABYMS IEPEMEHHBIMA 3 | IIpusooums npumepol: ypaBHEHHUS C IBYMsI IEPEMEHHBIMU; IMHEHHOTO
YPaBHEHHUS C IBYMsI IEPEMEHHBIMU; CUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUN
C IByMsI IEPEMEHHBIMH; PEATbHBIX MPOIECCOB, JUISI KOTOPBIX YPaBHEHHE C
JIBYMs IEpEMEHHBIMU WJIM CHCTEMa YpPaBHEHHH ¢ AByMsI IepeMEHHBIMU
25 JluHeHOE YpaBHEHHE C ABYMS TEPEMEHHBIMU | 3 ABJBIFOTCS MATCMATHICCKUMH MOJICIISIMH.
1 ero rpadk OmnpenensTs, ABISETCS JIM Mapa YUCEN pellleHueM JaHHOTO YPaBHEHHs C ABYMs
MEPEMEHHBIMH.
Dopmynuposams:
- onpedeneHus: pelIeHUs] YPaBHEHUS C IByMsI TIEPEMEHHBIMH; YTO 3HAYUT PEIIUTh
26 CHCTeMBI ypaBHEHHH C IBYMS I€PEMEHHBIMH. 3 | ypaBHeHue ¢ AByMs MepeMeHHBIMY; TpadHKa ypaBHEHHS ¢ ABYMS
rpa(bflquKHH MCTOA PCILICHUA CHCTEMBI IBYX NEPEMEHHBIMM; JIMHENHOTO YPABHEHHMS C IBYMS TIEPEMEHHBIMHU; PEILEHHS
JIMHCHHBIX YPABHCHIN C ABYMS CHCTEMBI YPABHEHHH C JIBYMS IIEPEMEHHBIMM;
[ICPCMCHHbIMU ce0ticmea ypaBHEHHUI ¢ IByMs TIEPEMEHHBIMH.
27 Pemienne cucTeM JTHHEHHBIX ypaBHEHHIT 2 | Onucvisams: cBOWCTBA rpaduKa JMHEHHOTO YPaBHEHUS B 3aBUCUMOCTHU OT

METOJAO0M IMOACTaAaHOBKH

3HaYeHUH K03(PPUIMEHTOB, rpaQUUeCcKUil METO/T PEILIEHUS] CUCTEMBI IBYX
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Jara

= Coaepixanue yueOHOTo 3 XapakTepuCcTHKA OCHOBHBIX BUJOB /1eAITEJIbHOCTH YYeHUKA
=1 N .
o ® MarepuaJia O (Ha ypoBHe y4eOHBbIX AeHCTBH)
Z = -
=
28 Pewrenne cucreM TMHEHHBIX ypaBHEHUI 3 | ypaBHEHHI C IBYMs IMEPEMEHHBIMHU, METO/I IMTOJCTAHOBKHA U METOJ CIIOKCHHUS
METOJIOM CJIOKEHUS JUTSL pEILIEHUSI CUCTEMBI JIBYX JIMHEHHBIX YPABHEHUH C JIByMs [IE€PEMEHHBIMHU.
Cmpoums rpa@uK JMHEWHOTO YpaBHEHHs C IBYMsI IepeMeHHbIMU. Perate
CHUCTEMBI JIBYX JIMHEHHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMH.
29 Pelmenye 3a1a4 ¢ IOMOIIBIO CHCTEM 4 | Pewams TeKkCTOBBIC 3a1124H, B KOTOPBIX CHCTEMA JIBYX JIMHEHHBIX ypaBHEHHI C
TMHEHHbIX YpaBHeHuil JBYMSI IEPEMEHHBIMU SIBJISIETCS MaTEMATHUYECKOM MOJIENIBIO PEaIbHOTO
polecca, U UHTEPIPETUPOBATh PE3YNIbTAT PEUICHHS CUCTEMBI
[ToBTOpEHME U cUcTEeMaTU3alUA 1
yueOHOro MaTepuana
KontponsHas padora Ne 7 1

IloBTOpEeHUEe U cucTeMaTH3aNus yueOHOro MmaTepuaia 6

VYnpaxHeHus 1 TOBTOPEHUs Kypca 7 5
KJacca
Wrorosas koHTpoJsibHas paboTa 1

Hroro: 105
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[IpumepHoe TemaTnyeckoe niIaHupoBanue. Ajareodpa. 8 kiacc

e % Copnepxxanue yueOHOT0O S = XapaKTepuCcTHKA OCHOBHBIX BU/0B eATEJIbHOCTH Y4eHHKA Aara
= MarepuaJjia = § (Ha ypoBHe y4eOHBIX JelCTBHUIl)
S =
I'naga 1 PanuoHajbHble BbhIpakeHus 44
1 | PaunonanbHble 1podH 2 | Pacno3naséamo 1ienple paliMoOHaIbHBIC BBIPAXKCHUS,
JpOOHBIE PallMOHATIbHbIE BEIPAXKEHUS, IPUBOJUTH IPUMEPbI TAKUX BBIPAXKECHUH.
Dopmyauposamy.:
2 OCHOBHOE CBOMCTBO 3 onpeoeneHus: PAllMOHATBHOTO BBIPAXKEHHSI, TOMMYCTUMBIX 3HAUCHUN IEPEMEHHOI,
paHI/IOHaJIbHOﬁ Ilp06PI TOXXJICCTBEHHO PaBHBIX Bblpa)KeHI/Iﬁ, TOXIECTBA,
PaBHOCHUJIBHBIX YpaBHEHMUIA,
paLMOHAIBHOIO YPAaBHEHMS,
3 | ClioxkeHHe U BEIUUTAHKE CTEIICHU C HYJIEBBIM II0KA3aTEJIEM, CTENIEHH C LIEIBbIM OTPULATEIIBHBIM I10Ka3aTeIeM,
PALMOHABHBIX APOGEHi ¢ CTaHJApPTHOI'O BUJA YUCIIa,
OJIMHAKOBBIMH 00paTHON NPONOPLUOHATBHOCTH;
3HAMEHATEISIMHI c601icmea: OCHOBHOE CBOMCTBO PAllMOHAJILHOM APOOH, CBOMCTBA CTEIEHU C LIEJIBIM
4 | Crosxenye 1 BEIMUTAHIE MOKa3aTeleM, ypaBHEHUH, PYHKIUH Y = % ;
PaIMOHATBHBIX IPOOei npasuna: cIOKEHUs, BEIMUTAHUS,
C pa3HBIMH 3HAMEHATEIIMU YMHOKeHHUs, elenns Apobeii,
BO3BECHUS APOOH B CTETICHB;
yCJIOBHE PaBEHCTBA JPOOU HYIIO.
/loxazvieams CBONCTBA CTEIIEHHU C LIEIBIM I10KA3aTEIEM.
Onucvieams rpadpuyecKkuil METO/1 PeLIeHNs] ypaBHEHUH C OHOM epeMeHHOH.
IIpumensams OCHOBHOE CBOWCTBO pallMOHAILHOM IpOOH JUIsl COKpAIIEHUs U TPeoOpa3oBaHus
KonTponpnas padora Ne 1 Apodeii.
[TpuBoaUTE APOOH K HOBOMY (00IIIEMY) 3HAMEHATEITIO.
5 YMHOXEHHUE U JICTICHNEC 4 HaxoauTte cymmy, pa3HOCTh, IPOU3BEACHHE U YACTHOE JpOOei.

paloHaIbHBIX Ipo0eit.
Bo3Beznenue panoHaibHON
poOH B CTEIECHb

BbInonHATE TOXKAECTBEHHbIE TPE0Opa30BaHMsI pAllMOHATIBHBIX BhIPAKEHUH.
Pewamb ypaBHEeHHS ¢ IEPEMEHHOM B 3HaMeHaTene Apoou.
IIpumensamo CBOWCTBA CTENEHH C LIEJIBIM IIOKA3aTENEeM AJIs IPeoOpa30BaHMsl BEIPAXKECHUH.
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XapaKkTepHuCcTHKA OCHOBHBIX BH/I0B [1eATEJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

Jara

1
2! Coaepxxkanue yaeOHOro =
2 & P Y JE
= Marepuajia = S
S =
6 ToxmecTBEeHHEIE
npeoOpa3oBaHus

PpairOHAJIbHBIX Bpra)KCHPIfI

KonTponbnas padorta Ne 2

7 | PaBHOCUIIBHBIE YPaBHEHUS.
PanmonansHble ypaBHEHHUS

8 | CremeHs ¢ 1ensM
OTpHUIATENbHBIM
IIOKa3aTelieM

9 | CBolicTBa CTEINEHU C IIEJIBIM

IIOKa3aTejIeM

3anucvliéamp 4nciaa B CTaHJapTHOM BUAC.

K
Bvinonnsams nocTpoeHue U uTeHue rpaduka GyHKIUU Yy = —
n
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Conep:kanue y4eOHOT0
MaTepHaJia

KoJua-Bo

qacoB

XapaKkTepHuCcTHKA OCHOBHBIX BH/I0B [1eATEJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

Jara

10

OyHKIUA Y = K ueé
X

rpaduk

KontponbHas padora Ne 3

I'naga 2 KBanparuble kopHu. /lelicTBUTe/bHBbIE Yncaa 25

Onucvliéams. IOHITUE MHOXXECTBA, 3JICMCHTA MHOXXCCTBA,

CII0COOBI 3alaHusl MHOXKECTB; MHOKCCTBO HATYPAJIbHBIX YUCCII, MHOKECTBO LCJIBIX YUCCII,
MHOXCCTBO pallMOHAJIbHBIX YUCECJI, MHOXKECTBO HCﬁCTBHTGHBHBIX YHCCII U CBA3U MCIKAY
9THMH YU CJIOBBIMHN MHOXXCCTBAMU,

CBA3b MCKIY OECKOHEUYHBLIMHU JCCATHYHBIMHA I[pO6$IMI/I " pallMOHAJIbHBIMH,
HppallOHAJIIbHBIMU YU CJIIAMHU.

Pacnosnasams panrOHAJIBHBIC U UPppAlMOHAIIBHBIC YU CJIA.

HpI/IBOI[I/ITL MMPUMEPLI pallUOHAJIBHBIX YUCCI U UPPATUOHAJIBHBIX YUCCII.

3anucwvieams ¢ TOMOIIbIO GOPMYJT CBOMCTBA JEHCTBUI C NEHCTBUTENBHBIMH YUCIIAMHU.
Dopmynuposamy:
onpeoeneHus: KBaIpaTHOTO KOPHSI U3 YMCIIA, apU(PMETUUECKOTO KBAJAPAaTHOTO KOPHS U3

quncija, paBHbIX MHOXCECTB,
MMOAMHOXKECTBA, NEPECCUCHUA MHOXKECTB, O6’b€}11/IH€HI/I$I MHOXKCECTB,

ceoticmea: GyHKIAN Y = X2, apu(METHICCKOr0 KBAAPATHOTO KOPHS, DYHKIHH Y = /X .

Hoxazvieams cBoiicTBa apu(PMETUIECKOrO KBaAPATHOTO KOPHSI.
o 2
Cmpoump rpadpuku GyHKIHHA Y = X1 Y = /X .

2 o

11 | Oynkuus y = X" u e€
rpaduk

12 | KBazgpaTHble KOpHHU.
Apudmernueckuit
KBaJPAaTHBI KOPEHb

13 | MHOXecCTBO U ero
3JIEMEHTBI

14 | ITonmHoOxecTBO. Oneparuu
HaJl MHOXECTBaMH

15 | YucnoBble MHOXECTBA

16 | CaoiicTBa
apu(pMeTHYECKOTO

KBaJPAaTHOI'O KOPHS

[TpuMeHsITh MOHATHE apUPMETHUECKOT0 KBaIPaTHOTO KOPHS JUIsl BBIYMCIECHUS 3HAUCHUN
BBIPAKCHU.
Ynpowamoe BeIpa)KEeHUS.
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Jara

5 % Conep:kanue y4eOHOT0 S = XapakTepucTHKA OCHOBHBIX BU/IOB J€SITEJIbHOCTH YYEeHUKA
= MaTepuaJia = § (Ha ypoBHe y4eOHBIX AelCTBHI)
S =
17 | ToxnecTBeHHBIE 5 | Pemarp ypaBHEHUs.
npeoOpa3oBaHus CpaBHMBATh 3HAYEHHUS BBIPAKEHUI
BBIpAXKEHUI, . BeimonusaTe npeoGpa3oBaHye BEIPAXKEHUI ¢ IPUMEHEHNEM BBIHECEHUSI MHOKHTEIS U3-T10]1
coJiepKaImnx 3HaKa KOpPHs, BHECEHNE MHOXKUTEIIS 110]] 3HAK KOPHS.
KBaJIpaTHbIE KOPHU BhImonHATE 0cBOOOXKICHHE OT UPPALMOHATIBHOCTH B 3HAMEHATEIe Ipo0H,
aHaJIM3 COOTHOUIEHUI MEX1Yy YMCIOBBIMU MHOKECTBAMU U UX 3JIEMEHTaMHU
18 OyHKIUA Y = \/;I/I eé 3
rpaduk
KonrponbHas padora Ne 4 1
I'naea 3 KBanparuble ypaBHenust 26
19 | KBangparHble ypaBHEHHUS. 3 | Pacnosnasams 1 NPUBOANUTH PUMEPHI KBAPATHBIX YPABHEHUN PA3TUYHBIX BUIOB (IIOJHBIX,
Pemenuie HemoiHbIX HEMOJIHBIX, MPUBEAEHHBIX ), KBaJIPaTHBIX TPEXUIICHOB.
KBaJIpaTHBIX YPABHEHUM Onucviéams B 001IEM BUJI€ PELLICHUE HETIOIHBIX KBAAPATHBIX YPaBHEHUH.
Dopmyauposamy:
20 | ®opmyna kopHeii 4 | onpedenenus: ypaBHEHHUs IEPBOM CTENCHH,
KBaJIpaTHOT'O YpaBHEHUS KBaZpaTHOTO ypaBHCHUAL,
KBaJIpaTHOIO TPEXWIEHA, JUCKPUMUHAHTA KBaIpaTHOI'O yPaBHEHUS
Y KBaJ[paTHOI'O TPEXWICHA,
KOpPHS KBaJpaTHOTO TpEXwieHa; OMKBAAPAaTHOIO YpaBHEHUS;
ceoticmea KBaJIpaTHOTO TPEXUIICHA;
21 TeopeMa Buera 3 meopemy Buera u 06paTHy}0 e TCOpEMY.
3anucvieame 1 7OKa3bIBaTh (HOPMYITy KOpPHEH KBAaJIpaTHOTO ypaBHEHHUSI.
HccnenoBaTh KOIMYECTBO KOPHEN KBaIpaTHOI'O YPABHEHUS B 3aBUCHMOCTH OT 3HaKa €ro
JTUCKPUMHUHAHTA.
KonTpombHas paGota No 3 1 Hoxkazvieams meopemoi: Buera (mpsiMyto 1 00paTHYIO), O Pa3I0KEHUH KBaJIPaTHOTO
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Conep:kanue y4eOHOT0

XapaKTepHCTmca OCHOBHBIX BUI0B 1€ATCJILHOCTH YIYCHHUKA

Jara

s & 2 2 e
= MarepuaJjia = 3 (Ha ypoBHe y4eOHBIX el cTBHIl)
S =
22 | KBanpaTHblil TpéxuiieH 3 | TpéxuseHa HA MHOKHTEIIH,
0 CBOMCTBE KBaJpaTHOTO TPEXUIEHA C OTPULATENIbHBIM TUCKPUMUHAHTOM.
Onucvleamsp Ha IPUMEPAX METOJI 3aMEHBI IEPEMEHHOM JIS pEIICHUsI YPaBHEHUH.
Haxooums xOpHU KBapaTHBIX YPAaBHEHUHN Pa3IMYHBIX BUIOB.
23 | Pemenue ypasHeHwi, 5 [TpumensTs Teopemy Buera u o6paTHyto ?1?1 TEOpEMY.
KOTOPBIE CBOISTCS K BoInonHATh pasznoxeHue KB/IpaTHOTO TPEXJIEHA Ha MHOKHTEIN
KBAPATHHIM YPABHEHHAM . Haxoauts KOpHM ypaBHEHUHN, KOTOPHIE CBOAATCS K KBaIPATHBIM.
CocTaBnarTh KBaipaTHbIC ypPaBHEHUS U YPaBHEHHUSI,
CBOJISIIIIMECS K KBAJPATHBIM, SIBIISIOIIMECS MATEMATHYCCKUMH MOJIEIISIMU PEASIbHBIX CUTYallUi
24 | PauuoHanbHble YpaBHEHUS 6
KaK MaTeMaTUYECKUe
MOJIEJIN peanbHbIX
CUTYyalHil
KonTtponbHas padota Ne 6 1

IToBTOpenune m cucremarusanusi y4eOHoro marepuaja 10

VYrpakHeHus AJ11 HOBTOPEHUS
Kypca 8 Kkiacca

9
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Conep:kanue y4eOHOT0
MaTepHaJia

KoJs-Bo

qacoB

XapaKkTepHuCcTHKA OCHOBHBIX BH/I0B [1eATEJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

Jara

Konrponsnas padora Ne 7

HTroro: 105 yacos
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[Ipumeproe TemaTHveckoe MIaHUPOBaHUe. AJiredpa. 9 Kiaace

ol Copepxanne yueOHOIro XapaKTepuCcTHKA OCHOBHBIX BU/0B AeATEJIbHOCTH Y4eHHKA fata
< o .
= MarepuaJjia 2 2 (Ha ypoBHe y4eOHBIX JAeicTBHUIl)
1
12
s s
7 5
I'naea 1 HepaBencrtBa 20
UucnoBble HEPaBEHCTBA 3 | Pacno3naéamv v NpUBOAUTH IPUMEPHI YUCIOBBIX HEPABEHCTB, HEPABEHCTB C MIEPEMEHHBIMH,
o JIMHEWHBIX HEPABEHCTB C OJJHOI MEPEMEHHOM, JBOMHBIX HEPABEHCTB.
OcHOBHBIE CBOICTBA 2
Dopmynuposamy.:
YHCJIOBBIX HEPABCHCTB . o
onpeoeneHus: CPaBHEHUS JABYX YMCEN, PELICHUS HEPAaBEHCTBA C OJHOM MEPEMEHHOM,
Crio’KeHne U yMHOKEHUE 3 PaBHOCHIIbHBIX HEPABEHCTB, PEIICHHS CHCTEMbI HEPABEHCTB C OJIHOM MEepEeMEHHOM, 00JacTu
YHUCJIOBBIX HCPABCHCTB. OIIpeAeICHUS BbIpaKCHHUS,
OrueHnBanue 3HaYCHUS c60ticmea YUCI0OBbIX HEPABEHCTB, CJIOKEHUS U YMHOXKEHHUS YMCIIOBBIX HEPABEHCTB
BBIPAKCHUA /loxazvieams: CBOWCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUHU U YMHOKECHUU
HepaBeHCTBa C 0/HOI 1 | YMCIIOBBIX HEPABEHCTB.

Peuwiams nuHelHbIC HCPABCHCTRBA. 3anuceIBaTh PCUICHUA HCPABCHCTB U UX CUCTCM B BHIC

IIEpEMEHHOM
YHUCIJIOBBIX IPOMEXKYTKOB, 00bEINHEHUS, IEPECCUEHNS YHCIOBBIX IPOMEXKYTKOB.
Pemenne HepaBeHCTB ¢ 5 | Pemmars CHUCTEMY HEPABEHCTB C OJHOU IIEPEMEHHOM.
OZTHOM IIEPCMCHHOHU. OneHuBaTh 3HaUE€HNE BBIPAKEHMUS.
HHCTI0BBIE TPOMEXKYTKH N300pakaTh Ha KOOPAUHATHON MPSIMOM 3a/JaHHbIE HEPABEHCTBAMU YHUCIIOBBIE TPOMEKYTKH
Cucrembl TMHEHHBIX 5
HEPABEHCTB C OJTHON
MepPEMEHHOMN
Konrponsnas padora Ne 1 1

I'naga 2 KBagparnunas pynkuus 38

[ToBropenue u pacumpenne | 3 | Onucvigams MOHATHE QYHKIMU KaK MPaBUIIa, YCTAHABIMBAIOIIETO CBSI3b MEXKIY dJIeMEHTaMH

CBEJIEHUH 0 PYHKIUH JIBYX MHO>KECTB.
o Dopmynuposams.
CaoiicTBa QyHKIMH pMYIUp
onpedenenus. Hynsl GYHKINU; TPOMEXYTKOB 3HAKO- MOCTOSHCTBA (DYHKIMM; (DYHKIIUH,
Kak noctpouts rpaduk 3 | Bo3pacraromieii (yObIBarolIeii) HA MHOKECTBE; KBAJAPaTUUHOM (YHKIUHM; KBAaAPATHOIO

¢bynknun y = kf(X), eciu
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Conep:kanue y4eOHOT0

XapaKTepI/ICTHKa OCHOBHBIX BU/I0B J1€AATCJILHOCTH YIYCHHUKA

aaTra

=1
ol & < o
zZ = MaTepuaJia 2 2 (Ha ypoBHe y4eOHBIX JelCTBHI)
1
(5]
s =
Z =
u3BeCTeH rpaduk QyHKIUN HEPABEHCTBA;
y = f(x) ceolicmea KBapaTHIHOM () yHKIIHH;
npaeuia TOCTPOCHUS TPaPHUKOB KLU ¢ TOMOIIIBIO TipeoOpa3oBanmii Buaa f(X) — f(X)+a;
10 | Kak noctpouts rpapuku 4 | p. pad (bynxn i peobp Aa f(x) ()*a;
dynxuii y = f(x) + b f00 = /s + a); 1) - K.
ny =f(x + ), e Cmpoums rpaduku GyHKIHIA ¢ TOMOIIBIO Tpeodpa3oBanuii Buaa f(x) — f(x) + a;
. f(X) = f(x + a); f(X) — kf(x).
n3BecTeH rpaduk QyHKIUN . .
y = f(x) Cmpoums Tpaduk kBagparnunoit Gpynkun. Ilo rpaguxy KBagpaTHUHON (YHKIIMK ONUCHIBATH
e€ CBOIICTBA.
11 | Keagparuunas Qynkuus, €€ | 6 | Onucvieams cxeMaTHuHOE PACHOJIOKEHUE MApaboIIbl OTHOCUTEILHO OCH abCIUCC B
rpaduK U CBOKCTBA 3aBHCHMOCTH OT 3HaKa CcTapiuero KodQppuimeHTa u AMCKPUMHUHAHTA COOTBETCTBYIOLIETO
Kontponbnas padota No 2 1 | KBAPATHOIO TPEXHICHA.
Pewamys xBanpaTHbIC HEPABEHCTBA, UCIOIB3Ys CXEMY PACOIOKEHUS MapaboIIbl
12 | Pernenue KBajgpaTHbIX 6 | orrocurensHo ocu abeuce.
HCPaBCHCTB Onucvieams rpauIecKuil METO PELLICHUS CUCTEMBI JIBYX YPaBHEHUI ¢ ABYMS EpEMEHHBIMU,
13 | Cucrems! ypasHenuii ¢ 6 | METOJ MOACTaHOBKH M METOJI CIIOKEHHS JUIsl PEIIEHUs] CHCTEMBI IByX YPaBHEHHH € IBYMs
JIByMsl [IePEMEHHBIMHE MEPEMEHHBIMH, OJTHO U3 KOTOPBIX HE ABISAETCS JIMHEHHBIM.
Pewamb TexcTOBBIE 331a41, B KOTOPBIX CUCTEMA JABYX YPAaBHEHHIA C IBYMsI IEPEMEHHBIMHU
14 | Pewmenne 3a1a4 ¢ OMOIIBIO S | aBiseTcs MaTEMATHYECKOH MOJEIBIO PEANBHOrO POLECCa, U HHTEPIPETHPOBATD PE3YIILTAT
CHCTEM YpaBHEHUH BTOPOii pEILIEHNs CHCTEMBI
CTETIeH!
Kontponbnas padota Ne 3 1
I'naea 3 JnemeHTHI NPpUKIAAHOI MaTemMaTuku 20
15 | MaremaTtuyeckoe 3 | Ilpusooums npumepoi:
MO/JICIIUPOBAHUE MaTeMaTHYECKUX MOJICIIeH peabHBIX CHTYalUi; TPUKIIAIHBIX 3a/1a9; MPHOINKEHHBIX
< BEJIMYMH; UCIIOJIb30BaHNs KOMOMHATOPHBIX MPABUJI CYMMBI U IPOU3BEICHHS; CITy4aliHBIX
16 | IIpoueHTHBIE pacYETHI 3 % p P Y P o » GV
COOBITHI, BKITIOYAst JOCTOBEPHBIE 1 HEBO3MOXKHBIE COOBITHS; OMTBITOB C PABHOBEPOSITHBIMA
17 | pubmmxénnpie 2 | mcxonaMu; NpeICTaBIeH s CTATHCTHYECKUX JIAHHBIX B BUJIE TaOJIMII, JMarpaMM, TPauKoOB;
BBIUUCIICHUS
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Conep:kanue y4eOHOT0

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€AATCJILHOCTH YIYCHHUKA

aaTra

=
2 £ MaTepuaJia 2 2 (Ha ypoBHe y4eOHBIX JelCTBHI)
i
s g
z =
18 | OcHoBHbIE NIpaBUIIA 3 | HCTIOJIb30BaHMS BEPOATHOCTHBIX CBOMCTB OKPYKAIOIIMX SIBJICHUH.
KOMOHHATOPUKH Dopmynuposamn.:
19 | Yacrora u BeposTHOCTS 2 onpeodenenus: abCOTOTHON MOTPEIIHOCTH, OTHOCUTEIBHOM MOTPEUIHOCTH, TOCTOBEPHOTO
CIIyqaiHOTO COBBITHA COOBITHSI, HEBO3MOXHOI'O COOBITHS; KJIACCUYECKOE OIIPECIIEHIUE BEPOATHOCTH;
npasuna: KOMOMHATOPHOE MPABUIIO0 CYyMMbl, KOMOMHATOPHOE MPaBUIIO IIPOU3BEACHUS.
20 | Knaccuueckoe onpenenenue | 3 | Onucvliéams 3Tanbl pelieHUs TPUKIAJHON 3a1a4u.
BCPOATHOCTH [TosicHATE ¥ 3anMCBHIBaTh POPMYITY CIOKHBIX MPOIEHTOB. [IpOBOIUTH MPOLIEHTHBIE PacUYETHI €
21 | HauansHsie cBexenms 3 | MCIIOIB30BAHHEM CIIOXKHBIX IPOLICHTOB.
0 CTATHCTHKE Haxooums TOYHOCTH IPUOIMKEHUS IO TaOIUIE NPUOIMKEHHBIX 3HAUEHUN BEJIMYUHBI.
Hcnonb30Bathk pazauyuHble GOPMBI 3aMCH TPUOIMKEHHOTO 3HaYeHUs BeIMYUHbL. OLleHUBATh
KonTposbHas pabora Ne 4 1 npUOIMKEHHOE 3HAYCHNE BETUYNHBI.
1Ipo6ooums ONBITHI CO CIydalHbIMU UcxonaMu. [10sICHATE U 3anuchIBaTh GOpMyILy
HaXO0XJACHUS YaCTOThI CIIy4ailHOTO cOOBITHSA. ONUCHIBATH CTATUCTUYECKYIO OLIEHKY
BEPOSATHOCTH CTy4aifHOro coObITUs. HaXx0aUTh BEPOSTHOCTD CIIy4alfHOI'O COOBITHS B OMBITAX C
PaBHOBEPOSTHBIMU UCXOaMH.
Onucviéams 3Tanbl CTATUCTUYECKOT0 HccaenoBanus. OQopMisaTs HH(POPMALIHIO B BUE
Tabaul ¥ 1uarpamM. M3enekats nHpopManuio u3 Tadbaun u quarpamm. Haxonnts u
MIPUBOJUTH IIPUMEPHI UCIIOJIb30BAaHUS CTATUCTUYECKUX XapaKTEPUCTUK COBOKYITHOCTH
JIAHHBIX: Cpe/IHee 3HaueHHe, MoJia, pa3Max, MeJnaHa BEIOOPKU
I'nasa 4 Yucaosbie mocienopareabHocTu 17
22 | Yucnosble 2 | Ilpueooums npumepsbi: MOCIEA0BATEILHOCTEH; YUCIOBBIX MTOCIEI0BATEIBHOCTEN, B YACTHOCTH
MOCJIEI0BATENBHOCTH apu(MeTHyecKoil 1 reOMeTPUUECKO MPOTrPECCHit; HCIIOJIb30BAHUS MTOCIIEIOBATEIHLHOCTEN B
23 | Apudmermaccxas 4 peanbHOM )KU3HHU; 3aj1a4, B KOTOPBIX PacCMaTPUBAIOTCS CYMMBI ¢ O€CKOHEUHBIM YHCIIOM
mporpeccus CllaraeMbIX.
Onucvléams: IOHATHUE TIOCIEI0BATEILHOCTH, WIEHA MTOCIEI0BaTEILHOCTH, CIIOCOOBI 3aaHuUs
24 CYMMa N TICPBBIX YJICHOB 3 OCJIEN0BATEIILHOCTH.
apu(pmMeTHIECKOH Buiyucnams dineHsl Mocae10BaTeNbHOCTH, 331aHHON (POPMYIION N-TO YiIeHa I PEKYPPEHTHO.
Iporpeccun Dopmynuposamy:
25 | Feomerpnueckas 3 | onpedenenus: apuMETUIECKOI POrPECCUH, TEOMETPUUECKO POrPecCuH;
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Conep:kanue y4eOHOT0

XapaKTepI/ICTHKa OCHOBHBIX BU/I0B J1€AATCJILHOCTH YIYCHHUKA

aaTra

2

ol & < <

z = MarepuaJjia 2 2 (Ha ypoBHe y4eOHBIX JeiicTBUIl)

1
(5]
s =
z =
nporpeccust CB0LCMBa YIICHOB T€OMETPHUECKON U apu(METHUYECKON POTPECCHIA.
3aoasame apuPMeTUYECKYIO U TEOMETPUUECKYIO IIPOTrPECCUU PEKYPPEHTHO.

26 | Cymma N mepBBIX YICHOB 2 pu¢ yIo p yro fporp PEKYPP
r€OMETPUYECKON . .
mporpecca 3anucvieamov 1 noacksams GOpMyIibl 00ILETro WieHa apu(PMETUIECKON U reOMETPUIECKOI

IIPOTPECCUM.

27 | Cymma GeCKOHEUHOM 2 | 3anucvisamv ¥ 00KaA3BIEAMD: (bopMyIbl CyMMBI N MIEPBBIX YWIEHOB apu(METUUECKON U
reOMETPUYCCKOIA Te€OMETPHUECKOM MPOTpeccuii; OpPMyIIbl, BEIPAXKAIONINE CBOMCTBA YWICHOB apu()METHUECKON U
HPOIPECCUH, Y KOTOPOH | q | reOMETPHYECKOM POrPECCHid.
<1 Buvruucnsims cymmy 0€CKOHEYHOH T€OMETPUIECKON ITPOrPeccuu, y KoTopoi | q | < 1.
KoutpossHas paGora Ne 5 1 | llpencraBisits GeCKOHEUHbIC IEPHOANYCCKUE APOOH B BH/C OOBIKHOBCHHBIX

IloBTOpEeHUe U cucTeMaTH3alUs Y4eOHOro MaTepuaa /
VYpaxkHeHus AJ11 HOBTOPEHUS 6
Kypca 9 kiacca
KonTponbnas padota Ne 6 1

Hroro: 102 uaca
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IIpumepHoe TeMaTHYeCKOe IJIaHNPoBaHue. I'eomeTpus. 7 kiace

( Bcero 68 yacoB)

]
2 o 2 =
S 5 Conep:kanue y4eOHOT0 L3 XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
s . N
= E- MaTepHaJa § S (Ha ypoBHe y4eOHBIX AeliCTBHI)
I'naga 1 Tlpocrteiimme reomerpuyeckue purypsl u ux cBoiicra 15
1 | Touku u npsimMbie 2 | IIpusooums puMepbl TEOMETPUUYECKUX QUTYP.
Onucvieams TOUKY, IPSIMYIO, OTPE30K, JIy4, YTOJl.
Dopmynruposams.
2 Ortpe3ok u ero 1mHa 3 onpeodenieHus: PaBHBIX OTPE3KOB, CEPEAMHBI OTPE3KA, PACCTOSHUS MEXKIY ABYMS TOUKAMH,
JOTIOTHUTEIIbHBIX JIyueH, pa3BEPHYTOrO yria, paBHBIX YIJIOB, OUCCEKTPHUCHI yTIiia, CMEXKHBIX U
BEPTUKAJIbHBIX YTJIOB, IEPECEKAIOIIMXCS IPSIMBIX, IEPIIEHIUKYISPHBIX IPSIMbIX,
NEPIEeHIUKYIIAPA, HAKIIOHHOW, PACCTOSIHUS OT TOUKH /10 IIPSMOM;
3 | JIyu. Yron. Usmepenue yrios 3 | ceoticmea: pacnoNOKEHHs TOUEK Ha IPIMOM, U3MEPEHHS OTPE3KOB U YITIOB, CMEXHBIX U
BEPTUKAJIbHBIX YIJIOB, NEPIEHIUKYISIPHBIX IPSIMbIX; OCHOBHOE CBOMCTBO IPSIMOM.
Knaccugpuyuposams yribl.
Jlokazvieams: TEOPEMBI O IEPECEKAIOIINXCS MPSAMBIX, O CBOMCTBaX CMEXHBIX U BEPTHKAIbHBIX
4 lc 3 YIJIOB, O €IMHCTBEHHOCTHU MPSMOM, IEpIEeHIUKYIAPHOM TaHHOH (Cilydai, Korja TouKa JIeKUT
MEXXHbIE U BEpTUKAJIbHBIE Ha TAHHOM TIPAMOA).
YR Haxooums nnuHy 0Tpe3Ka, TpajlyCHYIO Mepy yIJia, UCIIOJIb3Ysl CBOMCTBA UX U3MEPEHUH.
H306padxams ¢ TOMOILBIO YEPTEKHBIX THCTPYMEHTOB T€OMETPUYECKUE PUTYPBI: OTPE3OK,
JIy4, YrOJI, CMEXHBIE U BEPTUKAJIBHBIE YTJIbl, IEPIICHIUKYJIIPHBIE IPSIMBIE, OTPE3KH U JIYUH.
[TepieHAMKYASIpHBIE TPSIMbBIE 1 | IHoscuame, aro Takoe akcuoMa, OTpeIelICHHE.
AKCHOMBI 1 | Pewame 3amadu Ha BBIMMCICHHE H TOKA3aTEIBCTBO, POBOJIS HEOOXOIMMBIC I0KA3aTEIbHBIC
paccyXeHus
[ToBTOpEHME U 1
cUCTeMaTH3alus yaeOHOro
MaTepuaia
KonTponbnas padora Ne 1 1
I'nasa 2 TpeyroabHuku 18
7 | PaBHbIE TPEYTOJBHUKH. 2 | Onucvlieams CMBICT TIOHATHSL «paBHBIE GUTYphD». [IpUBOAUTE TpUMEpHI paBHBIX (QUTYD.
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]
2 o 2 =
S 5 Conep:xkanue y4eOHOTo L3 XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
z . N
= E- MaTepHaJa § S (Ha ypoBHe y4eOHBIX AelCTBHI)
Bricora, menuana, H306padsicams 1 HAXOIUTH HA PUCYHKAX PABHOCTOPOHHHE, PAaBHOOEAPEHHbIE,
OucceKkTprca TpeyrojbHUKa IIPSIMOYTOJIBHBIE, OCTPOYTOJIbHBIE, TYIIOYTOJIbHbIE TPEYTOJbHUKN U UX JIEMEHTHI.
o o Knaccuguyuposams TpeyroibHUKH MO CTOPOHAM U yTJIaM.
8 | llepBslii ¥ BTOPOI IpU3HAKU 5 puryup peyr p yr
Dopmynuposamy.:
paBEHCTBA TPEYTOJbHUKOB
onpeoeneHus: OCTPOYTOJIbHOTO, TYIOYTOJIbHOTO, IPSIMOYTOJIBHOTO, PABHOOEIPEHHOTO,
PaBHOCTOPOHHETO, PA3HOCTOPOHHET O TPEYTOJIbHUKOB;
OHMCCEKTPUCHI, BEICOTHI, MEAMAHbBI TPEYTOJIbHUKA,
PaBHBIX TPEYTOIHHUKOB;
CEpEeIMHHOTO MEePIEHANKYISIpa OTPE3Ka;
- [IepUMETpa TPEYroJIbHUKA,
9 | PasnoOenpenHbIii 5 4 | ceoticmea: paBHOGEAPEHHOTO TPEYTOBHHKA,
TPEYT'OJILHUK 1 €TI0 CBOUCTBA CEPEIMHHOrO IEPIEHANKYIISApA OTPE3KA,
OCHOBHOTO CBOICTBA PaBEHCTBA TPEYTOJbHUKOB;
NpU3HAKY. PAaBEHCTBA TPEYTOJIbHUKOB, PABHOOEAPEHHOTO TPEYrOJIbHUKA.
Hoxkazvieams TEOPEMBL: O €JMHCTBEHHOCTH MPSIMOIA,
MEePHSHINKYISIPHON JaHHOM (CiTydai, Korja TouKa JIeKUT BHE JAHHOM IPSIMOM);
10 | IIpusHaku paBHOOEIPEHHOTO 2 PHCH/MKYIAD A (ciysaid, xorz A p ),
R TPU MIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB,;
peyr IIPU3HAKN PAaBHOOEAPEHHOIO TPEYTOIbHUKA;
11 | Tperuit npusmax pasercrea 2 TEOpPEMbI O CBOMCTBAX CEPEeIMHHOIO MEePIEeHIUKYIIAPa, paBHOOSAPEHHOTO U PABHOCTOPOHHETO
TPEYTONBHIKOB TPEYTrOJIbHUKOB.
Pasvacuame, 94T0 Takoe TEOpEMa, ONMUCHIBATH CTPYKTYPY TEOPEMBI.
12 | Teopemsr 1 O6’£;$ICH$ITI:, KaKyl0 TEOpeMy Ha3blBalOT 00paTHON JaHHOM,
B 4€M 3aKJIFOYAETCsl METO/I I0KA3aTeNIbCTBA OT IPOTHUBHOTO.
Ilosropenue u 1 [TprBOANUTE IPUMEPHI UCTIONB30BAHUS 3TOTO METO/A.
CHCTeMATH3AIHs y4eOHOro Pemars 3a1a4un Ha BEIYKMCIIEHUE U JOKA3aTEIbCTBO
MaTepuaia
Konrponbnas padora Ne 2 1
I'nasa 3 IlapajuienbHble npsgMbie. CyMMa yriioB TpeyrojbHuKa 16
13 | IlapannenbHble IpsIMbIE 1 | Pacno3nasams Ha yepTexkax napajijiesibHble psSMBIE.
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o 3 2 =
S = Conep:xkanue y4eOHOTo 2 S XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
E E- MaTepHaJa § S (Ha ypoBHe y4eOHBIX AelCTBHI)
14 | IIpu3Haku napawuienbHOCTU 2 | U3o6paxaTh C MOMOIIBIO TUHEHKH U YTOJIbHUKA MTapaJljIe/IbHbIE PSMBIE.
IPSIMBIX Onucviéams yribl, 00pa30BaHHBIEC IPU NEPECCUCHUH BYX MPSIMBIX CEKYIIEH.
Dopmynuposamo:
15 | CaoiicTBa napasuienbHbIX 3 | onpeodenenus: napamienbHbIX NPSIMbIX, PACCTOSIHUS MEXKAY NapauIeIbHBIMU MIPSIMBIMH,
TPSIMBIX BHEIIIHET0 yIjla TPeyroJIbHUKa, TUIIOTEHY3bl U KaTeTa;
ceoticmea: TapaielbHbIX MPSAMBIX;
yIJ10B, 00pa30BaHHBIX MPU NEPECEUCHUN MapaJUIeNbHBIX IPSIMbIX CEKYIIICH;
16 | Cymma yrioB TpeyrojbHUKa 4 CYMMBI yJIOB TPCYTOMILHIKA,
BHEIIHETO YIJia TPEeyTroJbHHKA;
COOTHOLLIEHUI MEXKy CTOPOHAMHU U YIJIAMU TPEYTOJIbHHUKA; IPSIMOYTOJbHOTO TPEYrOJbHUKA;
OCHOBHOE CBOWCTBO MapaiebHbBIX MPSMBIX;
NpU3HAKY. TIapaJlJIeIIbHOCTH MPSIMBIX, PABEHCTBA IPSIMOYTOJbHBIX TPEYTOJIbHUKOB.
lokazvieams: TEOPEMBI O CBOMCTBAaX MapauIeIbHBIX MPSIMBIX,
17 | IlpAMOYTOJBHBIN TPEYTOTBHUK 2 0 CyMME€ YIJIOB TPEYroJIbHHUKA, O BHEIIHEM YIJIe TPEYTrOJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA,
TEOPEMBI O CPABHEHUU CTOPOH U YIJIOB TPEYTOJIbHUKA,
TEOPEMBI O CBOWCTBAX MPSMOYTOJIBHOTO TPEYTOJbHUKA,
18 | CpoiicTBa NpsIMOYTrOJIBHOTO 2 MIPU3HAKY MApaUICNIbHBIX MPSAMBIX, PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
TpeyrojbHUKa Pewamye 3anaun Ha BEIYMCIIEHHUE U 10KA3aTEIbCTBO
KonTponbnas padota Ne 3 1
I'naga 4 OxkpyxHocTb H Kpyr. I'eomerpuyeckune mocrpoenus 16
19 | 'eomeTpuueckoe MECTO TOUEK. 2 | IlosacHamuy, 9TO TaKoe 3a/1a4a Ha MMOCTPOCHUE; reoMeTprueckoe mecto Todek (I'MT).
OKpy»XHOCTb U KPYI' ITpuBoaute npumepsr [ MT.
H3006pasxcams Ha PUCYHKAX OKPYKHOCTH U €€ 3JIEMEHTHI; KacaTeIbHYI0 K OKPY>KHOCTH;
20 | Hexotopsie cBoiicTBa 3 | OKPYKHOCTb, BIMICAHHYIO B TPEYTO/ILHHK, H OKPYKHOCTD, ONHCAHHYIO OKOJIO HETO.
okpyxHocTH. Kacatenpuas k OnucelBaTh B3aMMHOE PACIIOJIOKEHUE OKPYKHOCTH U MPSMOIA.
OKPY/KHOCTH Dopmynuposamo:
onpeodenenus; OKPYKHOCTH, KPYyTa, UX 3JIEMEHTOB; KacaTeJIbHOW K OKPY>KHOCTH; OKPYXHOCTH,
21 | OnmcanHas U BIMCAHHAS 3
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g E Conep:xkanue y4eOHOTo ".% § XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
E E- MaTepHaJa 5 S (Ha ypoBHe y4eOHBIX AelCTBHI)
OKPYKHOCTH TPEYTOJIbHUKA OIMCAHHOM OKOJIO TPEYTOJIbHUKA, U OKPY>KHOCTH, BIIMCAHHOMN B TPEYrOJIbHUK;
ceoticmea: CepeTMHHOTO neprneHaukymsipa kak [ MT; Ouccexrpucs! yriia kak [ MT;
KacaTeJIbHOM K OKPYKHOCTH; AMAMETPA U XOPAbl; TOUKU NIEPECEUCHMS] CEPEIUHHBIX
22 | 3ajauu Ha MOCTPOCHHUE 3 | mepneHaMKyISAPOB CTOPOH TPEYrOJIbHUKA; TOUKH MEPECEUEHNUs OMCCEKTPHC YIIIOB
TPEYrOJIbHHUKA;
NPU3HAKU KaCATEIbHOM.
Hoxkazvieams.: TEOPEMBI O CEpeIMHHOM NepIEHIUKYIsApe U OuccekTpuce yria kak ['MT;
23 | MeToa reOMeTpHYEcKIX MECT 3 | O CBOMCTBAxX KacaTeabHOM; 00 OKPYXKHOCTH, BIIMCAHHOW B TPEYTOJIbHUK, OIIMCAHHON OKOJIO
TOYEK B 3a7a4aX Ha TPEYrOJIbHUKA; IPU3HAKU KaCaTECIIbHOM.
OCTPOEHHE Pewams ocHOBHBIE 3214 HAa TOCTPOCHUE: TIOCTPOCHUE YTIIa, PaBHOTO aHHOMY; OCTPOCHHE
CEpEIMHHOIO NEPIEHANKYIISIPA JAHHOTO OTPE3Ka; IIOCTPOEHUE NPSAMOM, IPOXOJALIECH Yepes
JAHHYIO TOUKY U NEPIEHANKYISIPHON JaHHON MPSAMOI; MOCTPOEHUE OUCCEKTPHUCHI JAHHOTO
TlosTopenne u cremarusauus 1| yria; moctpoernue TpeyronsHuKa MO BYM CTOPOHAM M YRy MK/ HUMI; TTO CTOPOHE H /IBYM
y4ebHOro Marepuana IpUIIeKaUM K Hell yriiaM. Pemats 3anaun Ha moctpoenue merogom I'MT.
KonTponbnas padota Ne 4 1 | Cmpoums TpeyroJIbHUK 110 TPEM CTOPOHAM. Pewams 3aa4u Ha BBIYMCIEHUE, TOKA3aTEIbCTBO

Y TIOCTPOEHHUE

O0o0menne U cuCTeMATH3ANKA 3HAHUI yJammxcest 3 yaca

YnpaxHeHus 171 TOBTOPEHUs Kypca 2
7 kiacca
KonTtponbHast pabora Ne 5 1

HUrtoro: 68 uacos
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TemaTuueckoe miianuposanue. 'eomerpus. 8 kiacc

( Bcero 68 yacos)

) a
; g Conep:xanue y4yeoHOTro 2 § XapaKTepucTHKA OCHOBHBIX BU/IOB JI€AT€IbHOCTH Y4eHHKA a
é s MaTtepuaja § S (Ha ypoBHe Y4eOHBIX JelCcTBH) T
a
I'nasa 1 YeTbIpéxyroJbHUKHU 22
1 UeThIpéXyroabHUK U €T0 2 Iosicusams, 9TO TaKOE YETHIPEXYTOJIbHUK. OMUCHIBATD 3JIEMEHTHI YETHIPEXYTOJIbHUKA.
3JIEMEHTHI Pacnosnasame BeIYKIIbIE U HEBBITYKJIBIC YETHIPEXYTOIBHUKH.
5 Mapannenorpam. CaoficTea 2 H300pascamv 1 HAXOAUTH HA PUCYHKAX YETHIPEXYTONBHUKHU Pa3HbIX BUAOB M UX DJIEMEHTHI.
Dopmynuposamu:
napanienorpaMmma ) )
onpedenenus: apajieJIorpaMmMa, BEICOTHI TapajuIeIorpaMMa; NpsiMOyTrolbHUKA, poMOa, KBaipara;
3 [Tpu3Haky mapasienorpaMma 2 CpelHel IMHAN TPEYTONbHUKA; TPAICIMH, BBICOTHI TPaelluy, CPEAHEH TMHUN TPareun; HEHTPaIbHOTO
4 TTpAMOYTObHHK 2 Y12 OKPY)KHOCTH, BIHCAHHOTO YIJa OKPY)KHOCTH; BIHCAHHOTO 1 ONICAHHOTO quI:IpéXYFOHbHHKa;
ceoticmea: TIapajyieNiorpaMma, IpsIMOYroJbHUKA, poMOa, KBafpaTa, CpEIHUX JIMHUNA TPEYTONbHUKA
5 Pom6 2 U Tpaneuuy, BHUCAHHOT'O YIia, BHMCAHHOTO U OIMCAHHOIO YEThIPEXYTOJIHUKA,
6 Ksaxpar 1 MpUsHAK: TIAPAIUIENOrPAMMA, IIPAMOYTOJIbHUKA, pomM0a, BIMCAHHOTO U OITMCAHHOTO
YeThIPEXYTOIbHUKA.
KontponbsHas padora Ne 1 1 | Joxaszvieams: TeopemMbl 0 CyMMe yTIIOB Y€THIPEXYTOIBHUKA, O TPA/lyCHON Mepe BIIMCAHHOTO YIJIa, O
7 Cpe s JIUHNS TPEYTOEHAKA 1 CBoﬁCT"Bax W TIpU3HAKaX MapajuiesiorpaMma, NpsMoyroibHUKa, poM0a, BIIUCAHHOTO M OTMIMCAHHOTO
YeThIPEXYTOIBHUKA.
8 Tpaneuus 4 IIpumename U3y4eHHBIE ONPEAEIICHNUS, CBOMCTBA U NPU3HAKH K PELLICHUIO 33134
9 LlenTpanbHbIe W BIHCAHHBIC YTIIbI 2
10 | BrnucanHble U ONUCAaHHBIE 2
YETBIPEXYTOJILHUKHU
Kontponsnas padora Ne 2 1
I'nasa 2 Mono6ue TpeyroabHNKoB 16
11 | Teopema Paineca. Teopema o 6 Dopmynuposams:
MPONOPLUUOHAIBHBIX OTPE3KaxX onpedeneHue NOJOOHBIX TPEYTOJIbHUKOB;
12 | MoxoBHbie TpeyromsHuk 1 ceoﬁcmeai MeJ/IMaH TPEeyroJbHUKA, OUCCEKTPHUCHI TPEYTOJIbHUKA, IEPECEKAIOIINXCS XOP/, KacaTelbHOH
U CEeKYILEeH;
13 | IlepBsIii mpu3HaK Mo00US 5 NpU3HaKy o100 TPEYroJIbLHUKOB.
TPEYroJbHUKOB
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= Copep:xanue y4yeoHOT0 g S XapaKTepucTHKa OCHOBHBIX BU/IOB J€AT€IbHOCTH Y4eHHKA a
é E‘ MaTepuaja é S (Ha YpOBHe YUeOHBIX JelcTBHIA) T
a
14 | Bropoii u TpeTuii Mpu3HaKu 3 Jlokazvieamy:
nog00HsI TPEYTOJIbHUKOB meopemul: Daneca, 0 MPONOPLUOHATBHBIX OTPE3KaX, O CBONCTBAX MEAMAH TPEYTOJbHUKA, ONCCEKTPUCHI
TPEYroJIbHUKA;
Kontponbshas pabora Ne 3 1 pey ’ . .
ceoticmaa. TIePeceKaroIIUXCs XOp/, KacaTeIbHOW M CEeKYIIeH;
NPpU3HaKy 0100 TPEYTrOJIbHUKOB.
IIpumename U3y4eHHBIE ONPEAEIICHNUS, CBOMCTBA U IPU3HAKH K PELICHUIO 33134
I'naea 3 Pemienue npsiMOyroJibHBIX TPEYroJibHUKOB 14
15 | Merpuueckue COOTHOIEHUS 1 Dopmynuposamu:
B TIPSIMOYTOJILHOM TPEYTOJIbHHUKE onpedeneHusi: CUHyca, KOCHHYCa, TAHT'€HCa, KOTAHT'€HCa OCTPOTO yrila MPsSMOYTOJIBHOTO TPEYTOJbHHIKA;
ceoticmaa. BRIPXKAIOUINE METPUIECKHE COOTHOIICHUS B IPSIMOYTOJIBHOM TPEYTOJILHUKE U COOTHOLICHUS
16 | Teopema [Iudaropa 5 p m p PAMOYTC pey
MEXIY CTOPOHAMH U 3HAUYCHUAMHU TPUTOHOMETPUYECKUX (DYHKUUI B IPSIMOYTOJIEHOM TPEYTOJIbHUKE.
Kontponbhas pabora Ne 4 1 3anucvisams TpUroHOMETpUIECKUE (POPMYIIBI, BEIPAXKAIOLIHE CBSI3b MEXKILy TPUTOHOMETPHUECKUMHU
HKUUSIMHA OJTHOT'O ¥ TOT'O JK€ OCTPOTO yIJIa.
17 | Tpuronomerpudeckue QyHKIIH 3 ymicu A poroy
Pewams npssMoyronbHble TPEYTrOIbHUKH.
OCTPOTO yIiIa IPSMOYTOJIBEHOTO
Jloxazvieams:
TPEyroJbHHUKA
meopemy 0 METPHUYECKHX COOTHOIIIEHHSX B MIPSIMOYTOJILHOM TpEYTroJIbHUKE, Teopemy [ludaropa;
18 | Pemenue npsiMOYyToJIbHBIX 3 @opmynbi, CBI3BIBAIOIINE CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC OJHOT'0 U TOTO0 € OCTPOro yIia.
TPEYroJbHUKOB Bv1600ums 0CHOBHOE TPUTOHOMETPHUYECKOE TOKAESCTBO M 3HAYECHUS CUHYCa, KOCHHYCa, TAHI€HCA U
KoTaHreHca Jist yriaos 30°, 45°, 60°.
KonTtposnbsHas padora Ne 5 1 oLy >
Ipumensmp M3y4eHHBIE ONPEIEITICHUS, TEOPEMBI U POPMYJIIBI K PEHICHUIO 33124
I'nasa 4 MuoroyronbHuku. [lnomans muoroyronpauka 10
19 | MHOrOyroJasHUKH 1 Toacuamp, 4TO Takoe IUIOLIAb MHOIOYTOJIbHUKA.
OnuceIBaTh MHOTOYTOJIBHHK, €0 3JIEMEHTHI; BBITYKIIbIE U HEBBITYKJIbIE MHOT'OYTOJIbHUKH.
20 | [HonsTue muiomanu 1 .
MHOTOVIOJIL K N300paxaTh 1 HAXOIUTH HA PUCYHKaX MHOTOYTOJIFHHUK U €T0 3JIEMEHTHI; MHOIOYTOJIbHUK, BIIMCAHHBIN
T ’ B OKPY>KHOCTb, 1 MHOTOYTOJIbHUK, OMTUCAHHBIN OKOJIO OKPYKHOCTH.
Tlnomaae mpsAMOYTOIbHUKA
Dopmynuposamu:
21 | IInomaap napamiesorpaMma 2 onpedenenusi: BIMCAHHOTO U OIIMCAHHOTO MHOTOYTOJIbHUKA, IUIOIAAN MHOTOYTOJIbHUKA, PABHOBEIMKHX
MHOT'OYTOJIbHUKOB,;
22 ILmomane TpeyrodbHUKA 2 r M
OCHOBHbIe C80liCcMEa TIIOMAIN MHOTOYTOJIbHUKA.
23 | IInomaxnp Tpaneunu 3 | Hoxasvieamsb: TeOPEMbI O CyMME YIJIOB BBITYKIOTO N-yroJbHHUKA, UIOMIAIN IPSIMOYTOIbHHUKA, TUIOIIA TH
TPEyroJbHUKA, TUIOLIAa 11 TPaIeIHu.
KonTtposnbHas pabora Ne 6 1 pey ’ [Hal1 Tpariell

Ilpumensame U3y4eHHBIC OTIPEEIICHUS, TEOPEMBI 1 (HOPMYJIBI K PELICHUIO 3312
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= Copep:xanue y4yeoHOT0 g S XapakTepuCTHKA OCHOBHBIX BH/IOB JIEITEIbHOCTH YUeHUKA a
é E‘ MaTepuaja § S (Ha YpOBHe YUeOHBIX JelcTBHIA) T
a
IloBTOpPEHME
U cUCTeMATH3AlUSA 6
yueOHOro MaTepuaia
YnpakaeHus 1J1s1 TOBTOPEHUs Kypca 8 5

Kj1acca

Kontponbhas padbora No 7
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IIpuMepHoe TemaTH4YecKoe miIaHupoBanme. 'eomerpus. 9 kiaacc

( Bcero 68 4acoB)

= S aara
¥ S @
2 o Coaeprxanue y4e0HOT0 e g XapakTepuCTHKA OCHOBHBIX BUJOB J1eATEIbHOCTH YYeHHKA
é = MaTepuaja = S (Ha YpOBHe YUeOHbBIX JelcTBHA)
=
= 2
I'naea 1 Pemenne TpeyroabHUKoOB 16
1 CuHycC, KOCUHYC, TAHT€HC U 2 Dopmyruposamu:
Kotanresc yria ot 0 mo 180 onpeoeieHus: CHHyca, KOCUHYca, TAaHTeHca, KoTanreHca yria oT 0 mo 180 ;
€601icmeo CBSI3U JIUH TMaroHajgeil 1 CTOpOH napasuienorpamma.
2 Teopema KOCHHYCOB 3
Dopmynuposams 1 pa3bsICHATE OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BbuucaTh 3HaUeHNnE
3 Teopema cuHycOB 3 TPUTOHOMETPUYIECKON (PYHKIIMH yTIIa M0 3HAYSHHUIO OJHOHN U3 €T0 3aJaHHBIX (PYHKITHIA.
4 N — 3 Dopmynuposams M 10Ka3bIBaTh TEOPEMBI: CUHYCOB, KOCUHYCOB, CIECTBHUS U3 TEOPEMbI KOCUHYCOB U
CHHYCOB, O IJTOIAJAX OMIMCAaHHOTO MHOTOYT OJIbHHKA.
5 DopMyIIBl A1 HAXOXKICHUS 4 3anucvisams 1 1OKa3bIBaTh (POPMYJIIBI A1l HAXOXKACHUS IJIOIIAAN TPEYrOJIbHUKA, PaluyCOB
IUIOIIAIN TPEYTOJIbHUKA BIMCAHHOW M ONTMCAHHOW OKPYKHOCTEN TPEYTOJbHUKA.
KorTponbHas paGora Ne 1 1 Ipumensmp M3y4eHHBIE ONPEIEITICHUS, TEOPEMBI U POPMYJIIBI K PEHICHUIO 3324
I'naea 2 TlpaBuiabHBIE MHOTOYTOJbHUKH 8
6 IIpaBuiIbHBIE MHOTOYTOJIBHUKH U 4 Tlosicusams, 9TO TaKOE LEHTP U LEHTPAIBHBIN YTOJI IPAaBUIIBHOI'O MHOTOYT'OJIbHUKA, CEKTOP U CETMEHT
UX CBOHCTBa Kpyra.
Dopmyruposamu:
7 JnuHa okpysxHocTH. [Lnomanp 3 PAYIUP
bvra onpeoeneHue TIPaBUIIBHOTO MHOTOYTOJIbHUKA;
24 ceoticmea PaBUIBHOTO MHOTOYTOJIbHUKA.
KonTponbnas padora Ne 2 1 | Jlokasvieams cBOWCTBA IPaBUIILHBIX MHOTOYT'OJIEHHKOB.

3anucvieams M pazbACHATH HOPMYIIBI JUTHHBI OKPYXHOCTH, IDIOMIAN KpyTa.

3anucvisams 1 JOKA3BIBaTh GOPMYJIIBI AITMHBI JYTH, IJIOLIAIN CEKTOPA, (OPMYJIBI A1 HAXOXKIACHHS
paanycoB BIIMCAHHON M ONIMCAHHOM OKPYXHOCTEH MPaBHUIIBHOTO MHOTOYTOJIbHUKA.

Cmpoumsb ¢ IOMOIIBIO IUPKYJIIS ¥ TMHEWKH MTPABIIIbHBIE TPEYTOJIBHUK, YETHIPEXYTONBHIK,
[IECTUYTOJIbHUK.

IIpumename U3y4eHHBIE ONPEAEIICHUS, TEOPEMBI U POPMYJIBI K PEHICHUIO 3a1a4

I'nasa 3 JlexapToBbl KOOPAMHATHI HA MIocKocTH 11
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s = Coaeprxanue y4e0HOT0 28 XapaKkTepuCTHKA OCHOBHBIX BU/I0B J1eATEIbHOCTH YUYeHUKA
(=] < o o
= % MaTepuaJa =g (Ha ypoBHe Y4eOHBIX JeCcTBH)
= 2
8 Paccrosane mexay aByms 3 Onucvléams TPAMOYTOJIBHYIO CUCTEMY KOOPAMHAT.
TOYKAaMH C 33aHHBIMU Dopmynupogams: onpeaeieHrne ypaBHeHH QUTYpBI, HEOOXOAUMOE U JOCTATOUYHOE YCIIOBHS
koopauHatamu. KoopauHatsl NapayieTbHOCTH ABYX MPSMBIX.
CepeANHBI OTPE3Ka 3anucvisams 1 OKa3bIBATh (POPMYJIIBI PACCTOSIHUS MEXKAY ABYMS TOUKAMHU, KOOPAUHAT CEPEANHbBI
OTpe3Ka.
9 YpaBHenue GUrypol. Y paBHEHUE 3 p . N
OKDVIKHOCTI Bvi6ooums ypaBHEeHUE OKPYKHOCTH, 00Illee ypaBHEHUE MPSIMOH, ypaBHEHHUE MPSIMOI € YTIIOBBIM
by KO3 OUITUEHTOM.
10 | YpaBHeHHE IpIMON 2 Jloka3zvieams HEOOXOIUMOE U IOCTATOYHOE YCIIOBHE MAPaUIETFHOCTH IBYX MPSIMBIX.
o . Ipumensme N3yueHHbIE ONIPENIEICHU, TEOPEMbI U (POPMYJIIBI K PEIIEHHUIO 3a1a4
11 | YrnoBo# ko3hdUIHEHT MpIMOi 2 P Y pea - Teop bopmy. p A
KontponsHas padora Ne 3 1
I'naséa 4 Bextopsl 12
12 | TlonaTtue BeKTOpa 2 Onucvigamsb MOHIATHSA BEKTOPHBIX U CKAJIIPHBIX BeIUYNH. VIUTIOCTpUpOBaTh MOHATHE BEKTOPA.
Dopmyruposamu:
13 Koopnaunater BekTopa 1 PMyIUp
onpeoeneHus: MOy BEKTOpa, KOJUTMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPAWHAT BEKTOPA,
14 | CnoxxeHue u BBIYUTAHHUE 2 CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTUBOIOJIOKHBIX BEKTOPOB, YMHOKEHHSI BEKTOPa Ha YMCIIO,
BEKTOPOB CKaJIIPHOTO MPOU3BENECHUS BEKTOPOB;
c6oticmaa: paBHBIX BEKTOPOB, KOOPUHAT PABHBIX BEKTOPOB, CJIOKEHHUS BEKTOPOB, KOOPAUHAT BEKTOpa
15 | YMHOXEHHUE BEKTOpa Ha YHUCIIO0 3 p POB, KOOPAI P POB, POB, KOOPZL p
CYMMBI 1 BEKTOpa pa3HOCTH ABYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHSI BEKTOPA Ha YHUCJIO,
16 | CxansgpHOe Npou3BeACHUE 3 CKaJIIPHOT'O NMPOM3BEACHUS IBYX BEKTOPOB, IIEPIICHANKYJIIPHBIX BEKTOPOB.
BEKTOPOB Jloka3viéams TEOPEMBL: 0 HAXOXKACHUN KOOPINHAT BEKTOPA, O KOOPAMHATAX CYMMBI H Pa3HOCTH
BEKTOPOB, 00 YCIOBHHU KOJUIMHEAPHOCTH JBYX BEKTOPOB, O HAX0XKIEHUHU CKAJIIPHOTO TIPOU3BEACHUS
Kontponbnas padora Ne 4 1 POB, 00y P Y PO, A P P A
JIBYX BEKTOPOB, 00 YCIIOBHU NEPIECHIUKYIAPHOCTH.
Haxooums xocuHyc yriia MexXmy IByMs BEKTOPaMH.
Ipumensmp M3y4eHHBIE ONPEICITICHUS, TEOPEMbI U POPMYJIIBI K PEIICHUIO 33124
I'naea 5 T'eomerpuyeckue mnpeodpazopanusi 13
17 | Asmxenue (mepeMericHue) 4 Tlpusooums nipuMepbl IPeodpa3oBaHus PUryp.

¢urypsl. [lapannensHblii mepeHoc

OnuceiBaTh IpeoOpa3oBaHus GUTYP: MapaJUIeTbHBINA EPEHOC, 0CEBas CAMMETPHSI, IEHTPaIbHAS
CUMMETpHUS, TIOBOPOT, TOMOTETHS, ITOI00HE.
Dopmyauposams:
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S = Copep:xanue y4eGHOT0 23 XapaKkTepuCTHKA OCHOBHBIX BU/I0B J1eATEIbHOCTH YUYeHUKA
é g MaTepuaja = S (Ha ypoBHe Y4eOHBIX JeCcTBH)
= 3
R =
onpeoeneHus: IBUKCHNS; paBHBIX (DUTYp; TOYEK, CHMMETPHYHBIX OTHOCHUTENIBHO TIPSIMOM; TOUEK,
CUMMETPUYHBIX OTHOCHTEIBFHO TOUYKH; (DUTYPBI, UMEIOLIEH OCh CHMMETPHH; (GUTYpBI, UMEIOIIEH LIEHTP
CUMMETPUH; TOI00HBIX QUTYD;
ceolicmea: TBYKECHUS, TAPALIEILHOTO IEPEHOCa, OCEBOM CHMMETPHH, IICHTPAILHON CHMMETPHH,
MOBOPOTa, TOMOTETHH.
Hoxasvieams TEOPEMBL: 0 CBOMCTBAaX NMapalIeNbHOI0 EPEeHOCa, 0CEBOH CUMMETPHH, LIEHTPAIbHON
CHMMETpPHH, TOBOPOTA, TOMOTETHH, 00 OTHOIICHUH TUTONIAJIeH TTOJOOHBIX TPEYTOJIbHUKOB.
IIpumensme U3ydeHHBIE OTIPEEICHUS, TEOPEMBI ¥ (HOPMYJIBI K PELICHHUIO 33124
18 OceBast ¥ IEHTpaJIbHAS 4
cumMmetpuu. [ToBopor
19 | I'omorerus. [logobue puryp 4
KontponsHas padora Ne 5 1

IMoBTOpEeHNE U cUcTEeMAaTH3aNMs Y4eGHOTO MaTepuaia 8

YnpaxHeHus 1)1 TOBTOPEHUS 7
Kypca 9 kiacc
KontponbHas pabora No 6 1
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Kpurepyuu U HOpPMBI OLEHKHM 3HAHMH, YMEHUH M HABBIKOB
00y4aroUXCs M0 MATeMATHKE

1. Ouyenka nUCbMEHHBIX KOHMPOTbHBIX PAOOmM 00yUalOWuUxXca no Mamemamuke.

e OTBET OIICHMBAETCS OTMETKOM «5», €CIIH:

e paboTa BBIMOJHEHA MTOJIHOCTHIO;

® B JIOTUYECKUX PACCYKICHUSIX U 0OOCHOBAHHUH PEIICHUS HET MPOOEIOB U OIMNOOK;

® B PCIICHWU HET MATeMaTUYCCKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCThH, OIHCKA,
KOTOpasi He SIBJIICTCS CJICICTBUEM HE3HAHUS WJIM HETIOHUMaHUs y4eOHOTrO MaTepuana).

e OT™meTKa «4» CTAaBUTCS B CICIYIONIUX CIydasiX:

e paboTa BBINOJIHEHA TMOJHOCTHIO, HO OOOCHOBAaHMs IIAroB PEHICHUS HEAOCTATOYHBI
(ecu yMeHue 00OCHOBBIBATh PACCYKACHUSI HE SBISIIOCH CIEIIUATIBHBIM 00bEKTOM MTPOBEPKH );

® JIONYIICHBI OJIHA OIMMOKA WJIM €CTh JBa — TPU HENOYETa B BBIKJIAJIKAX, PUCYHKaX,
yeprekax Wid Tpadukax (eciau 3TH BUIAbI pabOT HE SBISUIMCH CIEIHUAIBHBIM OO0BEKTOM
IIPOBEPKN).

e OTMeTKa «3» CTaBUTCH, €CIIN:

e jjonymnieHo Oojee OAHOW OWIMOKU WM Oojee JBYX — TPEX HEJOYETOB B BBIKJIAJKAaX,
yepTerkax WM rpadukax, HO oOyyarouuiicss oOnamaerT o00s3aTENbHBIMH  yYMEHUSAMH IO
IIPOBEPSIEMON TEME.

e OTMeTKa «2» CTaBUTCS, €CIIN:

® JIONYIICHBl CYIIECTBEHHBIE OLIMOKH, MOKa3aBIlKME, YTO OOydaroluiics He oOiamaeT
00s13aTeNbHBIMA YMEHHSIMH 110 JAHHOH TeMe B MOJIHOM Mepe.

2. Ouenka ycmHuplx 0meemos 00y4anuuxca no mamemamuxe

e OTBET OIICHUBAETCS OTMETKON «5», €CIIM YUEHUK:

® [I0OJIHO PAacKpbUI COEepKaHUe MaTepuaia B 00beMe, IPeTyCMOTPEHHOM IpOrpaMMoi U
y4eOHUKOM;

® M3JI0KWI MaTepuall TPAMOTHBIM SI3BIKOM, TOYHO HCIIOJIB3ys MAaT€MaTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIMKY, B OTIPEAEIEHHOM JIOTHYECKON ITOCIIEJ0BATEIbHOCTH;

® MPaBUJILHO BHINOJHWI PUCYHKH, UEPTEKH, TPapUKU, COTYTCTBYIOIIUE OTBETY;

e [10Ka3aJl yMEHHUE WTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH MPUMEPAMHU, TPUMEHSATD €€ B
HOBOMW CUTYalluy IIPU BHINOJIHEHUH ITPAKTUUYECKOIO 3aJaHuS;

® MIPOJIEMOHCTPUPOBAJT 3HAHUE TEOPHUH paHEe M3YYEHHBIX COIMYTCTBYIOIIUX TEM,
c(OpMUPOBAHHOCTh U YCTONYMBOCThH UCIOJB3YEMbIX IPU OTBETE YMEHUN U HABBIKOB;

® OTBEYaJl CaMOCTOATENIbHO, 0€3 HaBOJSAILINX BOIIPOCOB YUUTEIIS;

® BO3MOJKHBI OIHa — IBE HETOYHOCTH IPU OCBEILIEHUU BTOPOCTENEHHBIX BOIPOCOB UJIU B
BBIKJIa/IKaX, KOTOPbIE YUYEHHK JIETKO UCIPABUII I10CJIE 3aMEUaHUs YUUTES.

e OTBET OLIEHUBAETCS OTMETKON «4», €ClIi YIOBJIETBOPSET B OCHOBHOM TPEeOOBAHUSIM Ha
OLIEHKY «5», HO IIPU ATOM MUMEET OJIMH U3 HEJJOCTaTKOB:

® B U3JIOKEHHUU JIOMYIIEHBl HeOosblIMe MpoOenbl, HE HCKa3MBIIEE MaTeMaTHUECKOe
COJIep’KaHuE OTBETA;

e JIONYIIEHBbl OJAWH — JIBa HEJO4YeTa MPH OCBEIIEHWH OCHOBHOIO COJEp:KaHHS OTBETA,
VCIIPABJICHHBIE NTOCIIE 3aMEYaHNs YUUTEIS;

e JIONyIIEHb! OMOKAa MM Oosee NBYX HEJOYETOB IIPU OCBEIIEHUH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJKaX, JIETKO UCIPABICHHBIC NIOCIIE 3aMEYaHUs] YUATEIIS.

e OTrMeTKa «3» CTaBUTCS B CIAEAYIOUIUX CIydasx:

® HEMOJHO PACKPHITO COAEp)KaHUEe MaTepuaia (CoIepKaHHUe H3JI0XKEHO (hparMeHTapHO,
HE BCerja IMOCJIeNOBaTeNbHO), HO  I[IOKa3aHO  oOmee TOHMMaHWE  BOIpoca |
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MPOJEMOHCTPUPOBAHBl YMEHUS, JIOCTaTOYHBIE [UIsi YCBOGHUS NPOrPaMMHOTO Marepuala
(ompenenennl «TpeboBaHMAMU K MaTEMaTHYECKOW IMOJATOTOBKE OOYYArOIIUXCS» B HACTOSIICH
IIporpaMMe 1o MaTeMaTHKeE);

® UMEINCh 3aTPYJHEHUs WU JIONMYIICHBl OIMMHMOKH B ONpPEACICHWH MaTeMaTH4YeCKON
TEPMHHOJIOTHH, YEPTEeKaxX, BBIKIAJKAX, HWCIPABICHHBIC TIOCIE HECKOJBKUX HABOJMSIIUX
BOITPOCOB YYHTEJIS,

® YUCHHUK HE CIIPaBWICS C MPUMEHCHHEM TCOPHH B HOBOW CHUTYAIlUU MPHU BHITIOJTHECHUH
MPAKTUYECKOTO 3aJaHMsI, HO BBIMOJIHIII 3aIaHUs 0053aTeILHOTO YPOBHS CIOKHOCTH IO JaHHOU
TEeMe;

® MPU JIOCTATOYHOM 3HAHUHM TEOPETUYECKOI0 MaTepuaia BBISIBJICHA HEJIOCTATOYHAS
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUH U HaBBIKOB.

e OT™MeTKa «2» CTAaBUTCS B CICIYIONIUX CIydasiX:

® HE PacKpbITO OCHOBHOE COJIEpKaHNE y4eOHOr0o MaTepuaa;

e 00HaApY)XEHO HE3HAHHE YUYEHUKOM OoJblleld WM Hambojee BaXKHOM 4acTH y4eOHOTO
MaTepuaa;

® JIONYIICHBI OIMIMOKHK B ONPEACICHUM IMOHSATHH, PH UCIOIH30BAaHUN MaTEMaTHYCCKON
TEPMHUHOJOTHH, B PUCYHKAX, YepTeKaxX WU rpadukax, B BBIKJIAJKaX, KOTOPbIE HE UCIPABICHbI
MOCJIe HECKOJBKUX HABOJISAIINX BOIPOCOB YUHUTEIIS.

3. Obwaa knaccugukayus omuodoK.

e [Ipu oneHke 3HAHWUNA, YMEHMH M HaBBIKOB OOYYalOIIMXCS CIEAYET YUUTHIBaTb BCE
omuOKu (TpyObIe U HETPYOBIC) U HEIOUETHI.
3.1. I'pyOBIMH CYUTAFOTCS ONIMOKH:
® HE3HAHME ONPEIETICHUs OCHOBHBIX TOHSITHI, 3aKOHOB, MPABUJI, OCHOBHBIX TMOJO0KEHUN
TeopuH, He3HaHue (Gopmys, OOMIETIPUHATHIX CHUMBOJIOB OOO3HAUEHUW BEIUYHH, €IUHUI[ HUX
MU3MEpPEHHUS;
® HE3HAHME HAMMEHOBAHUH €IMHUI] H3MEPEHUS,
HEyMEHUE BBIICIUTH B OTBETE TJIABHOE;
HEyMEHUE MTPUMEHSTh 3HAHUS, AJITOPUTMBI JJIsSI pEIICHUS 3a/1a4;
HEYMEHUE JIeNIaTh BBIBOJIBI M 0000IIEHNS;
HEYMEHUE YUTAaTh U CTPOUTH TpaduKu;
HEYMEHHE MOJIb30BaThCS IEPBOUCTOUHUKAMHU, YYCOHUKOM U CIIPABOYHUKAMU;
MOTEPS] KOPHS UJIM COXPAHEHUE TOCTOPOHHETO KOPHS;
oTOpaceiBaHue 0e3 0OBSICHEHUN OJTHOTO U3 HHX;
paBHO3HAYHBIE UM OIIHOKH;
® BBIYMCIIUTEIbHBIC OLTUOKH, €CTT OHU HE SIBIISFOTCSI OMTUCKOM;
® JIOTUYECKHUE OITHOKH.
3.2. K Herpy0bIM omm0Kam cieyeT OTHECTH:

® HETOYHOCTh (HOPMYJIUPOBOK, ONPEAETICHHUH, MOHATUH, TEOPHil, BRI3BaHHAS HEMOJHOTOM
OXBaTa OCHOBHBIX NPU3HAKOB OIPEIECISIEMOr0 MOHIATHS WIA 3aMEHOM OJHOrO - JIBYX M3 3THX
IIPU3HAKOB- BTOPOCTENICHHBIMU;

® HETOYHOCTh TpaduKa;

® HEPAMOHAIBHBIA METOJ PpELIEHUs 3aJa4yd WJIM HEJOCTaTOYHO NPOAYMAaHHBIM IUIaH
OTBeTa (HapyllIeHUe JIOTUKH, TIOMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU);

® HEpalMOHAJIBHBIE METO/IbI PAOOTHI CO CIIPABOYHOMN U JIPYTOMl TUTEPaTypOii;

® HEyMEHHE pelaTh 3a/1a4i, BBITOIHATH 3a/JaHHs B 00IIeM BUJIE.

3.3. HemoueraMu sIBIAIOTCS:

® HepalMOHAJbHBIC IPHEMbI BHIYMCICHUH U TPeoOpa3oBaHui;
e HeOpe)KHOE BBHIMOJIHEHUE 3aMucel, yepTexe, cxem, rpaduKoB.
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YyebHO-MemooduvecKkoe U UHOPMAUUOHHOE OCHauweHue obpazosamesibHo20

ripoyecca

BubnnoTeuHbiit GoHA,

HopmaTtuBHble AOKYMEHTbI

1.PepepanbHbI rOCYyAapCTBEHHbIN 06pa3oBaTeNbHbIN CTaHAAPT OCHOBHOIO obuiero
obpaszoBaHuA.

2. NMpumepHble Nporpammbl OCHOBHOrO obuiero obpasosaHma. MatemaTtuka.(CtaHaapThl
BTOpOro nokonexusa.) — M.: MpocselueHue, 2010.

3. MaTtemaTuKa: nporpammbl:5-9 knaccbl/ A.l.Mep3nsk, B.5.MonoHckui, M.C.AKkup, E.B.Byuko
(AnropuTtm ycnexa)M.:BeHTaHa-lpad, 2013.

10.

11.

12.

13.

14.

15.

16.

YyebHO-meToanUYECKUA KOMNAEKT
MaTtemaTturKa:5 Knacc: yuebHUK ans yyawmxcsa obuieobpasoBaTesibHbIX yupexaeHui /
A.T.Mep3nsk, B.b.NMonoHcknin, M.C.Aknp. — M.:BeHTaHa-I'pad,2013.
MaTemaTurKa:5 Knacc: AuaaKkTMyeckne matepuasnbl: COOPHUK 334,34 U KOHTPOJIbHbIX
pabot / A.l.Mep3nsak, B.b.MonoHckuit, M.C.AKknp. — M.:BeHTaHa-Mpad,2013.
MaTtemaTturKa:5 knacc: paboumne tetpaam Ne 1 mn 2 / A.l.Mep3nsak, B.5.MonoHCcKuiA,
M.C.Aknp. — M.:BeHTaHa-Ipad,2013.
MaTtemaTtuKa:5 knacc: meTtoguuyeckoe nocobue / E.B.Byuro, A.l.Mep3nsk,
B.B.MonoHckuit, M.C.Alknp. — M.:BeHTaHa-Ipad,2013.
MaTemaTuKa:6 Kaacc: yuebHUK ANA ydalumxca obweobpas3oBaTenbHbIX yuperkaeHui /
A.T.Mep3nsk, B.b.MonoHckuit, M.C.Aknp. — M.:BeHTaHa-I'pad,2013.
MaTemaTurKa:6 Knacc: AuaakTUYeckne maTepmanbl: COOPHMK 3a4a4 U KOHTPONbHbIX
pa6ot / A.l.Mep3nsk, B.6.MonoHcknin, M.C.Akup. — M.:BeHTtaHa-Mpad,2013.
MaTtemaTturKa:6 Knacc: paboume tetpaam N2 1 mn 2 / A.T.Mep3nsak, B.5.MonoHCKUNA,
M.C.AKkup. — M.:BeHTaHa-lpad,2013.
MaTtemaTurKa:6 Knacc: meTtoguuyeckoe nocobue / E.B.byuko, A.l.Mep3nsk,
B.b.MonoHcKknii, M.C.AAknp. — M.:BeHTaHa-Ipad,2013.
Anrebpa: 7 knacc: ydeOHHK /IS yUaIuxcst 0011e00pa3oBaTeIbHbIX YUPeKICHUH/
A.I' Mep3nsak, B.b.Ilononckuit, M.C.Skup. — M : Benrana-I'pag, 2012.
Anrebpa: 7 knacc: JUAaKTHUECKUE MaTepraibl: COOPHUK 3a7ja4 U KOHTPOJIbHBIX padoT/
A.I'Mep3msik, B.b.ITononckuii, M.C.Sxup. — M : Benrana-I'pad, 2013
Anrebpa: 7 knacc: meronguueckoe mocoodue/E.B.bymko, A.I'.Mep3nsak, B.b.IlomoHcknit,
M.C.Axup. — M : Benrana-I'pad, 2013.
Anrebpa: 8 kinacc: yueOHUK Ui ydaluxcsi o01ieo0pa3oBaTelbHbIX YUPEKASHUN/
A.I'Mep3msak, B.b.Ilononckuit, M.C.SIkup. — M : Benrana-I'pag, 2013
Anrebpa: 8 ki1acce: IUAaKTHUECKUE MaTepuaibl: COOPHUK 3a7a4 U KOHTPOJIBHBIX paboT/
A.I'Mep3nsak, B.b.Ilononckuit, M.C.Skup. — M : Benrana-I'pag, 2013.
Anre6pa: 8 knacc: Mmeronuyeckoe nmocooue/E.B.bynko, A.I'.'Mep3nsk, B.b.Ilononckuit,
M.C.Axup. — M : Benrana-I'pad, 2013.
Anrebpa: 9 kiacc: yueOHUK ISl ydaniuxcsi o01eo0pa3oBaTeNbHBIX YIPEKICHUH/
A.I'Mep3msik, B.B.ITononckuii, M.C.Skup. — M : Benrana-I'pad, 2014.
Anrebpa: 9 kiacc: TMIaKTUISCKHUE MaTepraibl: COOPHUK 3a/1a4 M KOHTPOJIBHBIX padboT/
A.I'Mep3nsak, B.b.Ilononckuit, M.C.Skup. — M : Benrana-I'pag, 2014.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Anrebpa: 9 knacc: meronuueckoe mocooue/E.B.bymko, A.I'.Mep3nsak, B.b.Ilomoncknii,
M.C Skup. — M : Benrana-I'pad, 2014.

['eomerpus: 7 Kilacc: y4eOHHK [T ydamuxcs o01eoopa3oBaTeabHbBIX KO/
A.I'.'Mep3msik, B.b.ITononckuit, M.C.Skup.- M:Benrtana-I'pad,2012.

['eomerpus: 7 Kilacc: qUIAKTUYECKUE MaTepHajbl: COOPHUK 331a4 U KOHTPOJIBHBIX padoT/
A.I"'Mep3msik, B.b.ITononckuii, M.C.Sxup.- M:Benrana-I'pad,2013.

I'eomerpus: 7 knacc: pabouue terpaau Nel,2/ A.I'.Mepainsk, B.b.Ilononckui,
M.C.Axup.- M:Benrana-I'pad,2013.

I'eomerpus: 7 knacc: meroaudeckoe nmocooue/E.B.byiko, A.I'.Mep3isik,
B.B.ITonouckuii, M.C.Skup.- M:Benrana-I'pag,2013.

['eometpus: 8 kimacce: yueOHUK AJIs ydaluxcst o01eo0pa3oBaTeIbHbIX KO/
A.I'.'Mep3msik, B.b.ITomorckuit, M.C.Skup.- M:Benrtana-I'pad,2013.

['eomerpus: 8 Kilacc: qUIAKTUYECKUE MaTepHuaibl: COOPHUK 33124 U KOHTPOJIBHBIX padoT/
A.I"'Mep3msxk, B.b.ITononckuii, M.C.Sxup.- M:Benrana-I'pad,2013.

['eometpus: 8 kinace: paboune tetpamu Nel,2/ A.I'.Mep3insk, B.b.Ilononckuii,
M.C.Skup.- M:Benrana-I'pad,2013.

['eometpus: 8 kinace: meronudeckoe nocooue/E.B.bytiko, A.I'.Mep3nsik,
B.B.ITonouckuii, M.C.Skup.- M:Benrana-I'pad,2013.

['eomerpus: 9 kiacc: yueOHHK [T ydamuxcs 001eo0pa3oBaTebHbIX KO/
A.I'.'Mep3msik, B.b.ITonouckuii, M.C.Skup.- M:Benrtana-I'pad,2014.

['eomerpus: 9 kiacc: qUIAKTUYECKUE MaTepHuaibl: COOPHUK 331a4 U KOHTPOJIBHBIX padoT/
A.I' Mep3mnsx, B.b.ITononckuii, M.C.Skup.- M:Bentana-I"pa,2014.

['eometpus: 9 kmace: paboune tetpaau Nel,2/ A.I'.Mep3nsk, B.b.Ilononckuit,

M.C. Sxup.- M:Benrana-I'pad,2014.

I'eomerpus: 9 kiacc: Mmeroauueckoe nocooue/E.B.byiko, A.I'. Mep3sik,
B.b.Ilonouckuit, M.C.Skup.- M:Benrtana-I'pag,2014.

CnpaBouHble Nocobua, HayyHO-NONy/APHAA U UCTOPUYECKAA nTepaTypa
1. BbaspuH W, U,, Ppnbyc E.A. CTapuHHbie 3agaumn. — M: MNpoceelleHune, 1994,
2. Taspunosa T.[. 3aHMmaTenbHaa matemaTuKa : 5-11 knaccbl. — Boarorpag: Yuurtens,
2008.
3. JNlesutac I.l. HectaHpapTHble 3aaa4m no matematuke. — M.: UJIEKCA, 2007
4. dapkos A.B. MatemaTtnyeckme onmmnunaabl B wkone: 5-11 knaccol. — M.:Aitpuc-
Mpecc, 2005.
5.http://www.kvant.info/ }ypHan «KBaHT»
6.Mnuyrnn /1.®. 3a ctpaHnuamm yuebHuKka anrebpsbl. — M. : MpocseuieHne, 2010
7.Tyces B.A. C60pHUK 3a4a4 no reomeTpun:5-9 knaccbl.-M:OHMKC 21 Bek:Mup n
obpasoBaHme,2005
8.Moia [Ax.KaK pelwaTtb 3agauy? — M.:MpocseleHne, 1975.
9. WapbirnH N.®., EpraH:kuesa J1.H. HarnsgHaa reometpua. — M.:MUPOC, 1995.

MeuaTHble Nnocobusn

1.Tabaunupl o matemaTmke ana 5-6 Knaccos.
2.Tabanubl no anrebpe ans 7-9 knaccos.
3.Tabanubl no reomeTpun ana 7-9 Kknaccos
4.MopTpeTbl BblAAOWMNXCA AeaTenen maTemaTuKu.
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MUHdopmaymnoHHbIe cpeacTBa

1. «KapmaH ana yuntens matematmkm» http://karmanform.ucoz.ru.

2. A nay Ha ypoK MaTemaTukn (metoamnyeckue paspabotku): www.festival.1sepember.ru

3. PUMNOP http://www.fcior.edu.ru n EK LLOP http://school-collection.edu.ru.

4.cyn (coBpemeHHbIl YYUTENbCKUIN noptan)

http://easyen.ru/? openstat=0KTQsNC50Lst0YHRgdGLOLvQutCwOzs7

5.3aBy4. MIHPO MeToanyeckas 6ubnmnoteka http://www.zavuch.info/methodlib/5/

6. YPOKM — KOHCNEeKTbl www.pedsovet.ru

.docre
. WEONMeHOrN g Y-l ATEMNA MATEMATLIAKLA

http://www.mathvaz.ru/docie.php?action=articles&catalog id=3&cat id=8

TexHuueckue cpeacTBa obyuyeHus
1. KomnebtoTep.
2. MynbTumegmanpoeKkTop.
3. 3JKpaH.

YuyebHO-npakTUYeckoe u yuyebHo-nabopatopHoe obopyaoBaHue
[0CKa MarHMTHas C KOOPAMHATHOM CETKOM.
Habop undp, 6ykB, 3HAaKOB 41A CpeaHEN LWKObI.
Habopbl «Yactu uenoro Ha Kpyre». «lpocTble apobu».
Habopbl reomeTpuyecKkmx ten.
KoMmruiekT uepTEXHBIX HHCTPYMEHTOB ( KJIACCHBIX ): JIMHEHKA, TPAHCTIOPTHUD,
yronsunk(30°u 60°), yzonsnux (45°, 45%), yupryns.
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