I'OCYJAPCTBEHHOE BIOJI)KETHOE
OBIIIEOBPA3OBATEJIBHOE YYPEXKJIEHUE CAMAPCKOM OBJACTH
OCHOBHASI OBIIIEOBPA3OBATEJIbHAS IITKOJIA Ne 3
UMEHU I'EPOSI POCCUMUCKOM ®EJIEPAIINU
HUKOJIASI HUKOJAEBHUYA MU TOHKOBA
T'OPOJIA )KUT'YJIEBCKA T'OPOJICKOI'O OKPYT A JKUT'YJEBCK

CAMAPCKOM OBJACTH
«PaccMoTpeno» «IIpunsaTo» «YTBepKIaI0»
Ha 3aCelaHUHU Ha 3acenanuu Hupexrop 'BOY OOILL Ne 3
MO nporokoa Ne 7 ot [lemaroruueckoro coBera '“Zéw’ wecwoly |Aneiirukosa C.I'./
«AI» ab 14e420 (9T nporokon Ne 7/ or ®UO
«20 »abryere20 Y. Ipukas Ne 296 or

PykoBoguTes «30p abrferne, 20/9r.
MO§ 74+ __ /Turosa O.B./

PABOYAS ITPOI'PAMMA

MATEMATHUKA
(MHAUBUIYAJIbHOE 00YyYeHHEe HA I0MY)
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3axaposa I.3., yunurtenb MaTeMaTUKH,

COOTBETCTBHE 3aHUMAECMOM JIOJDKHOCTH.



[HosicHuTe/IbHASA 3aNICKA
PabGouasi nporpaMmma nmo MaremMaTike pa3padoTaHa Ha OCHOBe:

— ®enepanbHoro 3akoHa Poccuiickoit @eaepannu ot 29.12.2012 Ne 273-¢3 «O6 ob6pazoBa-
HuM B Poccuiickon denepanumny.

— Tlpuxaza Munuctepcta oopazoanus u Hayku PD ot 17.12.2010 Ne1897 «O06 yTBepxke-
HUUW U BBEJICHUU B JeHCTBUE (eepaabHOTrO TOCyAapCTBEHHOTO 00pa30BaTeILHOTO CTaH-
JapTa OCHOBHOro ooOmiero oOpaszoBaHusi» (B penakiuu ot 29.12.2014 Nel644, ot
31.12.2015 Ne 1577).

— Tlpuxaz Munnpocsemenus Poccuu Ne 345 ot 28 nexabps 2018 1. «O denepaibHOM TIe-
pedHe Y4EOHUKOB, PEKOMEHIYEMBIX K UCIIOJIb30BAHUIO MPU Pealn3allii UMEIOIUX TOCYy-
JApCTBEHHYIO aKKpEAUTAIMIO 00pa30BaTEIbHBIX MPOTpaMM HAYaJIbHOTO OOIIETro, OCHOB-
HOTO 00IIIeTO, CPEeTHET0 00111eT0 00pa30BaHUS

— OcHOBHOI1 00pa30BaTEIbLHON MTPOrpaMMbl OCHOBHOTO 00111ero oopazoanusi [ bOY OOI
Ne 3.

— IlpumepHo# mporpaMmbl OCHOBHOTO 00ILIEro 0Opa3oBaHus 10 MaTeMaTHKE. ABTOPCKOU
MporpamMMbl OCHOBHOTO 0O0IIero oopasoBanusi mo marematuke. ABTopsl: A.I'. Mep3isik,
B.b. Ilonouckuii, M.C. Skup, E. B. bynko «MaremaTtuka. 5-9 xkinaccei».

— TlpumepHoit mporpaMmMbl OCHOBHOTO 00111er0 00pa30oBaHus 10 MaTeMaTUKe. ABTOPCKOM
MporpamMMbl OCHOBHOT'O 00111eT0 00pa3oBaHusi o asiredpe. ABTOphI: Anredpa. 7-9 Kiacchl:
pabounie nporpammsl 1o yueoOnukam A.I'.Mopakosuua, [1.B. CeMeHnoBay/aBTopsi-cocTa-
sutenu H.A. Kum, H.. Ma3zyposa.

— IlpumepHo#l mporpaMmbl OCHOBHOTO 00ILIEr0 0Opa3oBaHus 10 MaTeMaTHKE. ABTOPCKOU
MporpaMMbl OCHOBHOTO 00111ero odpaszoBanus no reomerpun. ABtopsl: JI.C. ATaHacsH
«I"eomeTtpus. 7-9 knaccey.

ean yueOHOrO mpeamera

Kypc marematuku 5-6 xinaccoB siBnsercs GyHIAMEHTOM JJII MaTEMaTUYECKOTO 00pa30BaHus
Y pa3BUTHS IIKOJIBHUKOB, TOMUHUPYIONIEH (GYHKIIMEH MTPH €T0 U3YyYEHUHU B 3TOM BO3PACTE SBJISI-
€TCSl MHTEJUICKTYalIbHOE pa3BHUTHE ydarmmxcs. Kypc MmocTpoeH Ha B3BEIICHHOM COOTHOIICHUH
HOBBIX W paHee YCBOCHHBIX 3HaHWH, 00S3aTCIIBHBIX M JOMOJHATEIBHBIX TEM JJI W3Y4YCHUS, a
TaK)Xe YUYUTHIBAET BO3PACTHBIC U MHANBUAYATbHBIC 0COOCHHOCTH YCBOCHUS 3HAHUHN YUAIIIUMHUCS.

[TpakTrueckasl 3HAYMMOCTD IITKOJIBHOTO Kypca MaTeMaTUKH 5-6 KJIACCOB COCTOUT B TOM, UTO
MIPEAMETOM €€ U3YUCHUS SBIISIFOTCS MPOCTPAHCTBEHHBIC (POPMBI M KOJIMYSCTBEHHBIE COOTHOIIIC-
HUS pealbHOro Mupa. B coBpeMeHHOM oO0IecTBe MaTeMaTH4ecKas MOATOTOBKAa HE0oOX0auMa
KaXJIOMY YEJIOBEKY, T.K. MaTeMaTHKa MPUCYTCTBYET BO BCEX cepax YeIOBEUCCKOU JeATEIbLHO-
CTH.

MareMaturka sBJISETCS OTHUM M3 OTIOPHBIX IIKOJIBHBIX MPEIMETOB. MaTemMaTudecKkrue 3HaHUS
¥ YMEHHSI HEOOXOIUMBI JJIsl U3yUeHUs alreOpsl U reOMeTprH B 7-9 Kitaccax, a TakyKe s u3yde-
HUS CMEKHBIX JUCITUTIINH.

OnHOM M3 OCHOBHBIX II€JIeH M3y4YEHUsS MATEMATUKU SIBISIETCS PA3BUTHE MBIIIJICHUS, TIPEXKIIC
BCET0 a0CTPaKTHOTO MbINUIeHUs. C TOYKH 3peHUs BOCTIUTAHUS TBOPUYECKOUN TMIHOCTH OCOOCHHO



Ba)KHO, YTOOBI B CTPYKTYPY MBIIUICHHSI YYAIUXCs, KPOME aITOPUTMHUYECCKIX YMEHUI U HaBbI-
KOB, KOTOpBIE C(HOPMYITUPOBAHBI B CTAHIAPTHBIX MPaBUIaX, (OpMyJiax v aNrOpUTMax ICHCTBHM,
BOIIIA PBPUCTUYECKUE MPUEMBI KaK OOILEro, TaK U KOHKPETHOI'O Xapakrepa. JTU MPUEMBI, B
4acTHOCTH, (POPMUPYIOTCS MPU MOUCKE PELISHUs 3a/lay BBICIIMX YPOBHEH CIIOKHOCTU. B mpo-
[[ecce U3YyUYEHMs] MaTeMaTHKU Takxke GOpMUPYIOTCA M TaKuWe KauyecTBa MBIIUICHUS, KaK CUjia U
r'MOKOCTh, KOHCTPYKTUBHOCTh U KPUTHYHOCTD. JJ1s aganTaiuu B COBpeMEHHOM MH(OPMAIOH-
HOM OOIIECTBE BaXKHBIM (PAKTOPOM SIBIISIETCS (DOPMUPOBAHKE MATEMATUYECKOTO CTUJISI MBIIILIE-
HUSl, BKJIIOYArOIIee B ce0sl MHAYKIUIO U JEAYKIUIO, 0000IIeHHEe U KOHKPETU3AINIO, aHAIU3 U
CUHTE3, KJIAaCCU(PUKAIIMIO U CUCTEMATU3aINI0, aOCTparupoBaHUe U aHAJIOTHUIO.

OOyueHne MareMaTuKe Ja€T BO3MOKHOCTh IIKOJIBHUKAM HAYYUTHCS TUIAHUPOBATH CBOIO JICsI-
TEIHLHOCTh, KPUTHYECKU OICHUBATH €€, MPUHUMATh CAMOCTOSITCIIBHBIC PEIICHUS, OTCTauBaTh
CBOM B3TJISIBI U yOCKICHUS.

B nponiecce n3yueHnss MaTeMaTUKH IIKOJBHUKH yUaTCs M3JIaraTb CBOM MBICIIN SICHO M UCYEP-
MBIBAIOIE, MPUOOPETAIOT HABBIKKA YETKOTO M TPAMOTHOTO BBITOJTHEHUS MAaTEMAaTHYECCKUX 3aITH-
cel, Ipu ATOM HCIOJIb30BAHUE MAaTEMATUUECKOTO S3bIKa MTO3BOJIIET Pa3BUBATh Y yUaIIUXCs Tpa-
MOTHYIO YCTHYIO U TUCbMEHHYIO PeYb.

3HaKOMCTBO C UCTOpUEN pa3BUTHS MATEMATUKH KaK HAYKH (POPMUPYET Y yUalIuXcs Mpe/ICTaB-
JIEHUE O MaTeMaTHKE KaK 4acTHU 00IeYeI0BEUYECKON KYIbTYPHI.

3HauUTENbHOE BHUMAHUE B U3JIOKEHUU TEOPETUYECKOTO MaTepHraia Kypca yJeseTcs: ero Mo-

THBAIINH, PACKPBITUIO CYTH OCHOBHBIX MOHSATHH, UeH, MeTo10B. O0yueHre MoCTPOeHO Ha Oaze
TEOPHUH PA3BUBAIOIIETO OOYUYEHHUS, YTO JOCTUTAeTCd OCOOCHHOCTSMU H3JIOKEHHUS TeopeThude-
CKOr0 MaTepualia M ynpaxHeHHUSIMU Ha CPaBHEHHE, aHAJIU3, BBIJICJICHUE TJIaBHOTO, YCTAaHOBJICHUE
cBsI3ei, knaccudukanuio, 00001eHre u cucremarusanuio. Oco00 aKIEHTUPYIOTCS COAEepKa-
TEIHLHOE PACKPHITHE MATEMATHUYECCKUX MMOHSATHN, TOJKOBAHUE CYIITHOCTH MaTEMaTHYECKUX METO-
JOB U O00JIaCTH UX MPHUMEHCHHS, JEMOHCTPAIHS BO3MOXKHOCTEH MPUMEHECHHSI TEOPETHUSCKHUX
3HAHWH I PEIICHUs 3a7ad MPUKIAIHOTO XapaKTepa, HalpuMep, PeIIeH!s TEeKCTOBBIX 3ajad,
JICHS)KHBIX W TPOIEHTHBIX PAacuéTOB, YMEHHE TOJIb30BAThCS KOJIWUYECTBEHHONW HH(OpPMAIIUCH,
MPEJCTAaBICHHONW B pa3iMuHbIX opmax, ymMeHue yutaTh rpaduku. Oco3HaHue oOIIero, cyiie-
CTBEHHOTO SIBJISICTCS] OCHOBHOM 0a301 JIJIsl peIIeH s ynpakHeH . BaxkHO MPUBOANTH A€ TAIbHBIE
MOSICHEHUSI K PEIICHUI0 TUTIOBBIX YNPaXHEHUW. DTUM pacKphIBaeTCs CyTh METO/a, MOAXO0Aa,
MpeiaracTcsl aJlfOPUTM WIIM IBPUCTHUYECKAs CXeMa PEUICHUs YNPaXKHEHUW OINpeaes€HHOTO
THIIA.
Kypc anareopsl 7-9 kinaccoB gBisieTcst 0a30BbIM JJII MATEMAaTUYECKOTO 00pa30BaHUS U Pa3BUTHS
IITKOJIbHUKOB. ANre0Opandeckue 3HaHusI 1 YMEHUS HEOOXOUMBI JIJIsl U3Y4eHUsI TeoMeTpuu B 7-9
KJIaccax, aJire0phl M Hadal MareMaTudeckoro ananusa B 10-11 kimaccax, a Takke JJ1s1 U3y4eHUs
CMEXHBIX JUCITUTLIHH.

[IpakTuyeckas 3HaUUMOCTh IIKOJIBHOTO Kypca ajire0phl 7-9 KjIaccoB COCTOUT B TOM, UYTO
MIPEAMETOM €€ U3YUCHHUS SIBIISIOTCS KOJTUYCCTBEHHBIC OTHOIIICHUS 1 TIPOIIECCHI PeabHOTO MHPA,
OTMCaHHbIE MAaTEMAaTHYECKUMU MOJIeSIIMU. B coBpeMeHHOM 00111eCTBE MaTeMaThuiecKas moJiro-
TOBKa HEOOXOIMMa KaXJOMY YE€JIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO Bcex cepax ye-
JIOBEUECKOU JIeSITEJILHOCTH.

OpHOM M3 OCHOBHBIX IIEJICH M3YyUCHHUS alreOpbl SBISICTCS PA3BUTHE MBIIIICHUS, TPEXKIC
Bcero, hopMHUpOBaHKE a0CTPAKTHOTO MBITIUICHHSI. B mporiecce n3yuenus anredpsl GopmMupyercs
JIOTUYECKOE M aJITOPUTMUYECKOE MBITINICHHUE, a TAK)KEe TaKUE KaueCTBa MBIILICHUS, KaK CUJjia U



TMOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTH. JIJIsl amantanuu B COBpeMEHHOM MH(GOPMAIHOH-
HOM 0011eCTBE BaXHBIM (haKTOPOM SIBISIETCST (POPMUPOBAHNE MATEMATUIECKOTO CTUJISI MBITILIC-
HUS, BKJIIOYAIOIIEe B ce0s MHIYKIMIO U JISTYKIIHI0, 0000IeHre U KOHKPETU3AIMIO, aHAJIu3 U
CHUHTE3, KJIaCCU(PUKAIINIO U CHCTEMAaTHU3aI1I0, a0CTparupoBaHUe U aHAJIOTHIO.

OOyuenue anredpe Aa€T BO3MOXKHOCTh ITKOJBHUKAM HAYYUTHCS IJIAHUPOBATH CBOIO JIEsi-
TEJIbHOCTh, KPUTUUECKHU OIICHUBATH €€, MPUHUMATh CAMOCTOSITECJIbHBIE PEIICHHS, OTCTAUBATh
CBOM B3IJISABI U YOCKICHUS.

B niporniecce nzyuenust anreOphl MKOJIBHUKH Y4aTCs M3JIaraTh CBOW MBICJIH SICHO U UCUEPIIbI-
BaloIIle, IPUOOPETAIOT HABBIKA YETKOTO M TPAMOTHOTO BBITIOJTHEHUS MAaTEMAaTHUYECKUX 3aICeH,
IIPU 3TOM HMCIOJIb30BAHHE MAaTEeMaTUYECKOTO SI3bIKa MO3BOJISIET PA3BUBATh y yUAIIMXCS TPAMOT-
HYIO YCTHYIO U IUCbMEHHYIO PEUb.
3HaAKOMCTBO C HCTOPHEH pa3BUTHS aNreOphl Kak HayKH (POPMUPYET y yUaIIUXCs TIPEICTABICHNE

00 anre0Ope Kak 4acTu OOLIECYEIOBEYECKON KYJIbTYphl. 3HAUUTEIbHOE BHUMAHHUE B U3JI0KEHUU
TEOPETHUYECKOT0 MaTepualia Kypca yaenseTcs ero MOTUBAIlUU, PACKPBITHIO CYTH OCHOBHBIX TO-
HATUN, uae, MetooB. OOydeHre MOCTPOCHO Ha 0a3e TEOPUHU Pa3BUBAIOIIETO OOYYEHUs, YTO
JIOCTUTAETCS OCOOCHHOCTSIMU M3JI0’KEHUS TEOPETUYECKOro MaTepuayia U YIpaKHEHUSIMUA Ha
CpaBHEHUE, aHAJIN3, BBIJICJICHHUE TJIABHOTO, YCTAHOBJICHHUE CBsI3eH, KiaccudukaIuio, o0001ieHme
u cucreMaru3aruio. Oco00 aKIEHTUPYIOTCS COMIEP)KATEIbHOE PACKPBITHE MATEMATHICCKUX T10-
HSATHN, TOJKOBAHHUE CYIIHOCTH MAaTEMAaTHYECKHX METOJIOB M 00JaCTH WX MPUMEHEHUS, JTEMOH-
CTparwsi BO3MOKHOCTEH IPUMEHEHUS TEOPETUUCCKUX 3HAHUHN IS PEIICHHUS pa3HOOOPa3HBIX 3a-
Ja4 MPUKJIAJHOTO XapaKTepa, HalpuMep, PEIICHHs TeKCTOBBIX 3aa4, ICHSKHBIX U TTPOIICHTHBIX
pacy€ToB, yMEHUE MOJIB30BATHCS KOJIMYECTBEHHON MH(pOpMaIliel, MpeACcTaBICHHONW B pa3any-
HOH (hopme, ymMeHue unTaTh rpaduku. Oco3HaHHUE 0OIIETo, CYIECTBEHHOTO SIBISETCS OCHOBHOM
6a30i1 1151 pereHus ynpaxkHeHuil. BaxxHo mpuBOAUTH JeTaIbHBIC TTOSICHEHUS K PEIICHUIO THIIO-
BBIX YIPKHEHUN. ITUM PaCKpBIBAE€TCS CyTh METOA, TTOIX0/1a, TIPe/jIaraeTcs alrOpUTM HITH IB-
pPUCTHYECKAs CXeMa PEIICHUS YIPKHCHUH OMPEIeIEHHOTO TUTIA.

[TpakTrueckas 3HAYUMOCTh IIKOJIEHOTO Kypca reoMeTpuu /-9 KJIacCOB COCTOUT B TOM,
YTO TIPEAMETOM €€ U3YUYCHUS SBIISIOTCS MPOCTPAHCTBEHHBIC (POPMBI M KOJTUYSCTBEHHBIC OTHO-
IIICHUST PeaJTbHOTO MHUpa. B coBpeMeHHOM O0ITIeCTBE MaTeMaTHYeCKast MOJArOTOBKa HEOOX01uMa
Ka)XKJIOMY 4eJI0BEKY, T.K. MAaTEMaTHKa IMPHUCYTCTBYET BO BCeX chepax YeI0oBECUSCKOU eI TCIHHO-
CTH.

['eomeTpust ABISIETCS OJHUM M3 OIMOPHBIX MIKOJBHBIX IMPEAMETOB. ['eoMeTpuuecKue 3Ha-
HUS ¥ YMEHUS HEOOXOIUMBI JIJISl U3yUEHUS APYTHUX MIKOJbHBIX TUCIUIIINH (Pusnka, reorpadus,
XuUMUsl, THHOPMAaTHKA U JIp.)
OmHO 13 OCHOBHBIX 11€JIEH U3yUeHHUE TEOMETPHUH SIBIISICTCS PA3BUTHE MBITIUICHUS, TIPEK/IE BCETO
dbopmupoBaHre aOCTPAKTHOTO MBINIICHUSA. B mporecce M3ydeHUs TeOMETpUr (POPMHUPYIOTCS
JIOTUYECKOE W aJTOPUTMHUYECKOE, a TaK)Ke TaKMe KadyeCTBAa MBIIUICHUS, KaK CHJIa U THOKOCTH,
KOHCTPYKTUBHOCTb M KpUTUYHOCT. JIJIs ajantanyuy B COBpEMEHHOM WH(OPMAITMOHHOM 00111e-
CTBE BOXXHBIM (DAKTOPOM SIBIIICTCS (POPMUPOBAHNE MATEMATHUECKOTO CTHJIS MBITTUICHHSI, BKITIO-
Yalomero B ce0si MHIYKIMIO U JCAYKI[MI0, 0000IeHNe U KOHKPETH3alUI0, aHAIN3 U CUHTE3,
KJIacCU(UKAIIUIO U CUCTEMATH3allNI0, a0CTparupoBaHUE U aHAJIOTHUIO.



OOydeHne reoMeTpuu Ja€T BOZMOXKHOCTh HIKOJIbBHUKAM HAay4YUThCS TUIAHUPOBATH CBOIO
JesITeNIbHOCTh, KPUTHYECKU OLIEHHWBATH €€, MPUHUMATh CAMOCTOSTEIbHBIC PEIICHHs, OTCTaBaTh
CBOM B3IVl U YOSKIEHUS.

B nporecce n3yueHus reoMETpUN UIKOJIBHUKH y4YaTCsl M3JIaraTb CBOU MBICIIH SICHO U UC-
YepIbIBaloNle, NPUOOPETAIOT HAaBBIKM UYETKOIO BBIIOJHEHUS MATEMAaTUYECKUX 3alUCE, MpH
TOM HCHOJIb30BaHUE MATEMATUYECKOTO S3bIKa [MO3BOJISIET Pa3BUBATh y yYalIUXCS IPAMOTHYIO
YCTHYIO ¥ IUCbMEHHYIO PEUb.

3HAKOMCTBO C UCTOpPHUEHN Pa3BUTHUS T€OMETPUN KaK HAyKu (POPMUPYET y ydalluxcs Mpes-
CTaBJICHUE O FEOMETPHUM KaK 4acTU OOIIEUEIOBEYECKOMN KYIbTYPHI.

3HaYNTENbHOE BHUMAHKE B U3JI0KEHUU TEOPETHUECKOTO MaTepuaa Kypca yaemseTcs ero
MOTHBAIIMH, PACKPBITUIO CYTH OCHOBHBIX MOHATHM, UaeH, MeTofoB. OOyueHne MOoCTPOCHO Ha
0a3e TeOpHUH pa3BUBAIOIIETO O0YUYEHUS, UTO TOCTUTAETCS OCOOCHHOCTSIMU U3JI0KEHUS TEOPETH-
YeCKOro MaTepuana U yrpakKHeHUsIMU Ha CpaBHEHHE, aHAJIN3, BbIIEJICHHE TJIABHOTO, YCTaHOBJIE-
HUE CBsI3€H, KIaccuPUKaInio, J0Ka3aTeIbLCTBO, 00001IeHre U cucTemMaTu3aiuo. Oco0o akiieH-
TUPYIOTCA COACPKATEIbHOE PACKPHITHE MaTEMAaTHUYECKUX MOHITHIA, TOJIKOBAHHUE CYIITHOCTH Ma-
TEMaTUYECKUX METO/I0B U 00JIaCTH UX IPUMEHEHUS, IEMOHCTPALIUSI BO3MOKHOCTEN IPUMEHEHHUSI
TEOPETUUECKUX 3HAHUM Ui pelIeHUs pa3HOOO0pa3HbIX 3a7a4 NPUKIagHOro Xxapakrepa. Oco3Ha-
HUE 00I1Iero, CyIIECTBEHHOIO SIBJISIETCS] OCHOBHOM 0a301 U1 pelleHus yIpakHeHUH. DTUM pac-
KpBIBA€TCs CyTh METO/A, NMPEAJIaraeTcs alrOPUTM WM 3BPUCTUYECKAs CXeMa PELICHUs yIpax-
HEHUH onpeneaEHHOro TUIa.

CornacHo yueOHOMY IJIaHY Ha U3y4YE€HHUE MAaTEMaTUKU OTBOAUTCA:

B 5 kiacce — (102 yaca ayauTopHbeIX U1 68 4 Ha caMOCTOSTENbHYIO padoTy) 170 yacoB B rox;

B 6 kiacce — (102 yaca ayauTopHBIX 1 68 4 Ha caMOCTOATENBHYIO padoTy) 170 yacoB B rox;

B 7 knacce — (102 yaca ayautopHbiXx U 68 4 Ha caMOCTOSITENbHYIO padoTy) 170 yacoB B rof;

B 8 kiacce — (102 yaca ayautopubix 1 102 4 Ha camocTosATeNbHYIO paboTy) 204 yaca B rox;

B 9 xiacce — (102 yaca ayautopsbix 1 102 4 Ha camocTosTeNbHYIO paboTy) 204 yaca B rox;
O6mu1ee unciao yaeOHbBIX yacoB npeaMera «MaTtemaTukay - 918 gacos.

B teuenue roga miaHupyeTcs IPOBOAUTH CAaMOCTOATEIbHBIC, IPaKTHUECKHE (J1a00paToOpHbIC) U

KOHTPOJIbHBIE Pa0OTHI.

[TporpamMmMa o MareMaTUKe JJi1 OCHOBHOM IIKOJIbI COCTaBJIEHA B COOTBETCTBUH C: TPeOO-
BaHUSMHU (heepabHOTO roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOTO OOILEro
ob6pazoBanus (PI'OC OOO0); TpedboBaHUAMH K pe3yIbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeib-
HOM mporpamMmsbl (JIMYHOCTHBIM, METallpeIMETHBIM, MPEAMETHBIM); OCHOBHBIMHM MOJIXOJaMH K
pa3BUTHIO U (POPMUPOBAHUIO YHUBEPCATBHBIX yueOHbIX nevictBuil (YY) myist ocHOBHOTO 00-
iero 0opazoBaHus U 00ecreueHbl y4eOHO-METOJUIECKIM KOMITTIEKTOM «MaTeMaTuka s 5-
9 xnmaccoB Mep3snsik A.I'. u ap.

YMK 5 kaacc:
1. Mep3nsk A.I'., [Tonouckuit B.b, SAxup M.C. Matematuka. 5 kinacc. YueOHUK.
2. Mep3nsik A.T'., Tlononckuit B.b, Pabunosuy E.M. Maremaruka. 5 knacc. Jlugakruaeckue
MaTepuallbl.
3. Mepznsak A.I'., byniko E.B., Tlononckuii B.b. MaTtematuka. 5 knacc. Meroaudeckoe 1o-
cobue.

YMK 6 kiaacc:



1.Mep3msik A.I'., [Tonouckuii B.b, Sxup M.C. Maremartuka. 6 kinacc. Y4eOHUK.

2.Mepznsak A.T'., [Tonouckwuii B.b, Pabunosud E.M. Matematuka. 6 xnacc. Jlumakruueckue ma-
TepUabl.

3.Mep3asak A.I'., bytiko E.B., ITononckuit B.b. Marematuka. 6 kiacc. Meroanueckoe mocooue.

YMK 7 kaace:

1.Mepansak A.T'., [Tononckuit B.b, SAxkup M.C. Anre0pa. 7 kiacc. Y4eOHUK.

2.Mep3nsik A.T'., Ilononckuit B.b, Pabunosuy E.M. Anre6pa. 7 kiacc. JlugakTnueckue MmaTepu-
ajbl.

3.Mepznsak A.I'., bynko E.B., Ilononckuit B.b. Anredpa. 7 kinacc. Meroauueckoe nocooue.

4 Mepznsak A.T'., ITonouckwmii B.b, SIxkup M.C. I'eomeTpus. 7 knacc. YueOHUK.

5.Mepznsk A.T'., [Tononckuit B.b, Pabunosuu E.M. I'eomeTpus. 7 knace. Jlugakruueckue mate-
pHUaIbl.

6.Mep3nsk A.T'., Byuko E.B., [lononckuii B.b. 'eometpusi. 7 kimacc. Meroanueckoe rnocooue.

YMK 8 kiacc:

1.Mep3nsak A.I'., [Tononckuii B.b, Skup M.C. Anre0pa. 8 kitacc. Y4eOHUK.

2.Mepznsak A.T'., [Tononckuit B.b, Pabunosuu E.M. Anre0pa. 8 kiacc. Jlugaktuyeckue MaTepu-
aJbl.

3.Mepansak A.T'., bynko E.B., [Tononckuit B.b. Anrebpa. 8 kitacc. Meroanueckoe mocooue.
4.Aranacsu JI.C., byty3oB B.X. I'eomeTpus. 8 knacc. YueOHUK.

5.Artanacss JI.C., Byty3oB B.X. ['eometpus. 8 knacc. Jlugakrnueckue Marepuasbl.

6.Atanacsu JI.C., Byry3oB B.X. 'eometpus. 8 kimacc. Meronudeckoe mocooue.

YMK 9 kiaacc:

1. A.I''Mopnkosuua, [1.B. CemenoBa. Anredpa. 9 knacc. YueOHUK.

2. A.I'' Mopakoswuua, [1.B. Cemenona. Anrebpa. 9 knacc. 3agauHuk.

3. A.I''Mopakosuua, I1.B. CemenoBa. Anredpa. 9 knacc. J[umakTudaeckue MaTepHaIbI.
4. A.I''Mopakosuua, [1.B. CemenoBa. Anrebpa. 9 kiacc. Meroauueckoe mocooue.

5. Aranacssn JI.C., byty3oB B.X. ['eomerpusi. 9 kinacc. YueOHUK.

6. Atanacsn JI.C., byty3zos B.X. I'eomerpus. 9 kiacc. JlugakTuueckue MaTepraibl.

7. Aranacsan JI.C., byty3zoB B.X. I'eomerpus. 9 kitacc. Meroanueckoe mocodue.

Ilnanupyembie pe3yJbTaTHhI.
JIn4HOCTHBIE, MeTanpeMeTHbIE, PeAMEeTHbIE Pe3y/IbTaThl 0CBOCHHU Kypca «MarTema-
THKA).

JIMYHOCTHBIE, MeTalpeIMeTHbIE, IIPeIMEeTHbIE Pe3yJIbTAThHI 0CBOEHHSI Kypca
N3ydenue anreOpsl B OCHOBHOM IIKOJIE J1a€T BO3MOKHOCTH O0YYaIOIMMUMCS JOCTHYb CJICTYIO-

IIUX PE3yIbTaTOB:

B HanpaeieHuU INYHOCMHO20 pazeumusn:



— yYMEHHE SICHO, TOUYHO, TPAMOTHO HM3J1araTh CBOM MBICJIM B YCTHOUM M MHUCbMEHHOH (hopMme,
[OHMMAaTh CMBICJI IOCTABJICHHOM 3aJ1a4M, BBICTPAaUBaTh apryMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI;

— KPUTUYHOCTB MBIIIJIEHUS, YMEHHE PACIIO3HABATH JIOTUYECKN HEKOPPEKTHBIE BBICKA3bIBA-
HUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

— MpeACTaBlIeHUE O MaTeMaTHYECKO Hayke Kak cepe 4eIoBeuecKOr AeSITeTbHOCTH, 00
JTanax €€ pa3BUTHS, O €€ 3HAYMMOCTH JIJIS1 Pa3BUTHSI LIMBUIIM3ALUN;

— KPEaTUBHOCTh MBIIUICHUS, THUIMATUBA, HAXOAUYNBOCTh, AKTUBHOCTH MPU PELICHUU Ma-
TEMaTHYECKHX 33]1a4;

— YMEHHE KOHTPOJUPOBATH MPOLECC U PE3YJIbTAT YUEOHONM MaTEMaTHUYECKOMN eATeIbHO-
CTH;

— CIIOCOOHOCTH K SMOIIMOHATBHOMY BOCIPHATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pe-
LIEHUW, PACCYKACHUN.

B memanpeomemnom nanpagienuu:

— yMEHHE BUJIETh MaTEMaTHUECKYIO 3a/1ady B KOHTEKCTE MPOOJIEMHON CUTYallUU B JPYTUX
JUCLUIUIMHAX, B OKPYKAIOILEH KU3HH;

— YMEHHE HaXO/JUTh B PA3JINYHBIX UCTOYHUKAX HHPOPMAIIIIO, HEOOXOAUMYIO JIJIsl PELLICHUS
MaTeMaTUYECKHUX MPOOJIEM, U MPEACTABIATh €€ B HIOHATHOU (popMe, IPUHUMATD PELIEHUE B YCIIO-
BUSIX HEMOJIHOM U U30BITOYHOM, TOYHOW U BEPOSITHOCTHON MH(OpMALIHH;

— YMEHHE IOHMMAaTh W UCIOJIb30BaTh MATEMATUUECKUE CPEACTBA HATISAHOCTU (TpaduKH,
Auarpammbl, TaOJIHILIbI, CXEMBI U Ap.) ISl WJUTFOCTPALlUHU, UHTEPIPETAI[H, apTyMEHTAlIUN;

— YMEHHE BBIJBUTATh TMIIOTE3bl MPHU PEIICHUU YYEOHBIX 3aja4 U MOHHMMAaTh HEOOXOAM-
MOCTB UX IIPOBEPKU;

— YMEHHE NMPUMEHATh UHAYKTUBHBIE U JIEYKTUBHBIE CIOCOOBI pACCYKIEHU, BUIETh Pa3-
JUYHbIEC CTPATETUHU PEIICHUS 3a/1a4;

— YMEHHE IUIAHUPOBATh U OCYIIECTBIISITh AEATENbHOCTbD, HAMPABICHHYIO HA PEILICHUE 3a1a4
HCCJIE0BATENBCKOTO XapaKTepa;

— TepBOHauaJIbHbIC MPEACTABICHUS 00 UAESIX U METO/IaX MaTEMaTHUKU KaK YHUBEPCAIbHOM
A3BIKE HAYKU U TEXHHUKH, CPEJCTBE MOAECIUPOBAHUS SBJICHUNA U ITPOLIECCOB.

B npeomemnom nanpaenenuu:

HarypaJjbHbie yucaa. {poou. PanuonanbHbie yucaa

YYeHHUK Hay4YUTCH:

* IOHUMATh OCOOCHHOCTH JAECITUYHONU CUCTEMBI CUUCIICHUS;

* ONIEPUPOBATH MOHATUAMHU, CBSI3aHHBIMU C ICIUMOCTBIO HATYPAJIbHBIX YHCET;

* BBIpaXKaTh YUCJa B SKBUBAJICHTHBIX (hopMax, BbIOMpas HanboJee NOAXOAIIYI0 B 3aBU-
CUMOCTH OT KOHKPETHOI CUTYyallUu;

* CPaBHMBATh U YIIOPSA0YMBATh PALlMOHAIIBHBIE YHCIIA;

* BBIIIOJIHAThH BBIUMCIEHUS C PAMOHAIIBHBIMU YHCIIAMH, COYETAsI YCTHBIE U TMCbMEHHBIE
MPUEMBI BBIYUCIIEHUI, IPUMEHEHNE KAJIBKYJISATOPA;

* HCIMOJIb30BATh MOHATHSA U YMEHUS, CBSI3aHHBIE C MPONOPLHOHAIBHOCTHIO BEITUYHH, ITPO-
LIEHTaMH, B X0JI€ PELICHUS] MaTEMAaTUYECKUX 3a/1a4 U 33]1a4 U3 CMEKHBIX IIPEIMETOB, BbI-
MIOJIHATH HECIIOKHBIE TPAKTUYECKHUE PACUETHI.

VYYeHUK MOoTyYUT BO3MOKHOCTD:



* MO3HAKOMUTHLCS C MO3UIIMOHHBIMU CUCTEMaMU CUHMCIICHUSI C OCHOBAaHUSIMH, OTJIMYHBIMU
ot 10;

* YIIIyOUTh U pa3BUTh NPEICTABICHUS O HATYpaIbHBIX YHCIIaX U CBOMCTBAX JE€JIMMOCTH;

* HAYYUTHCS MCIOJIb30BaTh MPUEMBI, PAMOHAIM3UPYIOIINE BBIYUCICHUS, MPUOOPECTH
NPUBBIUKY KOHTPOJMUPOBATh BBIUMUCICHUS, BEIOUpAsk MOAXOASIIMMA JIJIs1 CUTYallUH CIIOco0.

JlecTBUTEIBHBIE YHCJIA

YYeHUK Hay4YUTCH:

* HCIOJIb30BATh HAYAJIbHBIEC MPEJICTABICHUS O MHOKECTBE IECTBUTEIbHBIX YHCE,

* OIIEpUPOBATH MOHITUEM KBAJIPATHOTO KOPHS, IPUMEHSTh €r0 B BEIYUCICHUSX.

YYeHHK NOIYyYUT BO3MOKHOCTD:

* Pa3BUTH NPEICTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYypPAJIbHBIX 10 ACHCTBHU-
TEJIbHBIX YUCEII; O POJIHU BBIUMCICHUIN B IPAKTHUKE;

* pa3BUTh U yIIyOUTh 3HAHUS O JECATUYHOM 3alUCH JEHCTBUTEIBHBIX YU CE (IIEpUOaHYE-
CKHE U HEMIEPUOIUYECKHE IpoON).

N3mepenusi, npudJINKeHNs, OLECHKHU

Y4yeHUK Hay4YUTCH:

* HCII0JIb30BATh B XOJI€ PEIICHUS 33/1a4 3JIEMEHTAPHBIE MIPECTABICHUS, CBS3aHHBIE C IIPU-
OJIM>KEHHBIMU 3HAYEHUSIMU BEJTMYMH.

YYeHUK MOIYyYUT BO3MOKHOCTD:

* IOHATb, YTO YUCIIOBBIC IAaHHBIE, KOTOPHIE UCTIOIB3YIOTCS JJI XapaKTEPUCTUKH 0OBEKTOB
OKPYXKAIOIIEr0 MHpPA, SBISIOTCS MPEUMYIECTBEHHO MPUOIMKEHHBIMHU, YTO MO 3aITUCH
MPUOIHKEHHBIX 3HAYEHUHN, COIEPIKAIUXCS B MHPOPMAIIMOHHBIX UCTOYHUKAX, MOKHO CY-
JUTh O IOTPEUTHOCTU TPUOIMKCHUS;

* IOHATH, YTO MOTPEIIHOCTh pEe3yJIbTaTa BBIYMCICHUN JIOJKHA OBITh COM3MEpUMa C MO-
IPEIIHOCTHIO0 UCXOAHBIX JJAHHBIX.

AJire0panvecKue BbIPaKeHUs!

YYeHHUK Hay4YUTCH:

* ONIEPUPOBATH MOHATUSIMH «TOXAECTBOY», KTOXKIAECTBEHHOE MPEOOpa3oBaHUE», pelIaTh
3a/1auu, coJiepkaiiue OyKBeHHbIE JaHHbIC; paboTaTh ¢ hopMyIamu;

* BBITIOJIHATH IPEOOPa30BaHUs BBIPAKECHHM, COACPIKAIUX CTETICHU C IEJIbIMU TOKa3aTe-
JISIMHM U KBaJIpaTHbIE KOPHH;

* BBITIOJIHATh TOXKJECTBEHHBIE MPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUM Ha OCHOBE
MpaBuJI ICUCTBHUI HAJl MHOTOWICHAMH U aNTeOpandecKUMH IpoOsSIMH;

* BBIMIOJIHSTH Pa3I0KE€HUE MHOTOUYJIEHOB HA MHOKHUTEIIH.

VYYeHHK NOIYyYUT BO3MOKHOCTh HAYUYHUTHCS:

* BBIMIOJIHSITh MHOTOIIAroBbI€ MPeoOpa3oBaHUs PaIlMOHATBHBIX BBIPAKEHUN, MPUMEHSS
HIUPOKHIT HA0OP cr1OocOO0B U MPUEMOB;

* IPUMEHSTH TOXK/IE€CTBEHHbIE TPeOOpa30BaHus Uil pEUICHUS 3a7a4 U3 Pa3IuYHbIX pa3jie-
JIOB Kypca (Hampumep, JUisl HaX0XKISHHUs] HanOO0IbIIIero/HauMEHbIIEro 3HAaU€HUS BbIpaxke-
HUS).

YpaBHeHus

YYeHHK Hay4YUTCH:

* pemaTh OCHOBHBIE BHUJIbI PAlMOHAIBHBIX YPABHEHUN C OJHOM INEPEMEHHOW, CHUCTEMBI
JIBYX YPaBHEHUH C JByMS IE€PEMEHHBIMU;



* [IOHMMATh YPAaBHEHUE KaK BAKHEUIIYI0 MaTEMAaTUYECKYIO MOJEINb JIJIsl OIMCAHUS U U3Y-
YeHUsI pa3HOOOPAa3HBIX PEAIbHBIX CUTYaIUH, pelIaTh TEKCTOBBIE 3aaun alIreOpandeckium
METOJIOM;

* IPUMEHSATH I'payUueCcKue MPEACTABICHUS 1)1 UCCIIEA0BAaHUS YPABHEHUM, HCCIIEA0BAaHUS
U PELICHUs CUCTEM YPABHEHUM C IBYMsI IEPEMEHHBIMH.

Y4eHUK MOIYyYUT BO3MOKHOCTD:

* OBJIQJIETh CHELMAIbHBIMHA NPUEMAMH PELICHUS YPaBHEHUN M CUCTEM ypaBHEHMIL; yBe-
PEHHO MPUMEHSATH alnmnapaT ypaBHEHUH JUIs pelIeHUs pa3HOOOpa3HbIX 3a7a4d U3 MaTeMa-
THUKH, CMEKHBIX IPEIMETOB, IPAKTUKU;

* IPUMEHSATH TpaduvecKue MPeACTaBICHUS I UCCIEIOBaHUSl YPAaBHEHUMN, CUCTEM ypaB-
HEHUH, coepKamux OyKBeHHbIE KO (DUIIMEHTHI.

HepaBencrBa

YYeHHK Hay4YUTCH:

* [IOHUMATh U IPUMEHSITh TEPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOIIIEHHEM Hepa-
BEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* pemaTh JIMHEWHBIC HEPABEHCTBA C OJHOW IIEPEMEHHOM U UX CHUCTEMBI; peliaTh KBaIpaT-
HbIE HEPABEHCTBA C OMOPO Ha rpapuuecKue MpeiCTaBICHMS;

* IPUMEHSTH aNlapaT HEPaBEHCTB JUIsl PELIEHUS 3a/1a4 U3 Pa3IudHbIX pa3esioB Kypca.
VY4eHHUK MOIYyYUT BO3MOKHOCTD HAyUHUThCS:

* pa3HOOOpPAa3HBIM NMpUEMAM JJOKA3aTeNbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH armapar
HEPABEHCTB JJIsl pELICHUs pa3HOOOpa3HbIX MATEMAaTUUYECKUX 337a4 U 337a4 U3 CMEXKHbIX
MPEAMETOB, MPAKTUKH;

* IPUMEHATH rpapuuecKre IpeICTaBICHUS sl UCCIIEIOBAaHUSI HEPABEHCTB, CUCTEM Hepa-
BEHCTB, COZiepKaluX OyKBeHHbIE KOA(DPUITUEHTHI.

OcHoBHbIC MOHATHA. UHcI0BbIE PyHKUIMH

YYeHHUK Hay4YUTCH:

* [IOHUMATh U UCTIOIb30BaATh (PYHKIMOHAIbHBIC TIOHITHS U SI3bIK (TEPMUHBI, CHMBOJIMYE-
CKHE 0003HAUYEHHS);

* CTPOUTH rpadUKy 37IE€MEHTAPHBIX (PYHKIMH; UCCIEI0BaTh CBOMCTBA YUCIOBBIX (PYHKIINN
Ha OCHOBE M3y4Y€HUS MOBEJIECHUS X IpaUKOB;

* MOHUMAaTh (PYHKLHMIO KaK BaXHEHIIIYI0 MATEMaTHYECKYIO MOJIEIb JIJIsl OMIMCAHUS IIPOLEC-
COB U SIBJICHUH OKPYXAaIOIIEro MUpa, MPUMEHATh QYHKIMOHAIBHBIN S3bIK JIJIsI OMMCAHUS
Y UCCIIEZIOBAHUS 3aBUCUMOCTEN MKy (PU3MUECKMMH BETUUMHAMU.

VYYeHUK MOIydUT BO3MOKHOCTD HAYUHThCS:

* IPOBOJIMTH MUCCIIEAOBAHMS, CBSI3aHHbBIE C U3YYEHUEM CBOMCTB (PYHKIMH, B TOM UYHUCIE C
HCIIOJIb30BaHNEM KOMITHIOTEPA; HA OCHOBE rpaUKOB U3YUCHHBIX (YHKIIUI CTPOUTH OoJiee
CJIOXHBIE rpaduKH (KyCOUHO-3a/1aHHbIE, C «BBIKOJIOTHIMUY» TOUYKAMHU U T. I1.);

* HCMOJB30BaTh (DYHKIIMOHAJIbHBIE MPEICTaBICHUS U CBOMCTBA (DYHKLMM ISl pelIeHUs
MaTeMaTUYECKHX 3aJlay U3 pa3IudHbIX pa3/iesioB Kypca.

YucsioBble NOCIE10BATEILHOCTH

Y4YeHUK Hay4YuTCs:

* [IOHMMAaTh W HCIOJIB30BaTh S3bIK MOCIEAOBATEIIBHOCTEN (TEPMHHBI, CUMBOJIHYECKHUE
0003HaueHNs);



* IPUMEHSTH (POPMYJIbL, CBA3aHHBIE C ApU(PMETHUECKON U T€OMETPUUECKON POTrpeccHeil,
U anmapat, copMHUpPOBaHHBIN MPU U3YUYEHUU APYTUX Pa3esioB Kypca, K pElIeHHIO 3a/1ay,
B TOM YHCJIE C KOHTEKCTOM U3 PEaJbHOW KU3HHU.

VY4eHHUK TOIYyYUT BO3MOKHOCTb HAyYHUThCS:

* pemaTh KOMOMHUPOBAHHBIC 337]a41 C MPUMEHEHHEM (OPMYIT N-TO YJieHA U CYMMBI Mep-
BBIX N WICHOB apu(METUYECKON U TE€OMETPUUECKON TPOrPECCUM, TPUMEHSISI TIPU ATOM arl-
napaT ypaBHEHUW U HEPABEHCTB;

* [IOHUMATh APUPMETHUECKYIO U TEOMETPUUYECKYIO MPOrPECCUI0 Kak (PYHKIIMKU HATypailb-
HOTO apryMEHTa; CBS3bIBaTh apU(PMETHUECKYIO IMPOTPECCUIO C JTUHEHHBIM POCTOM, T'€0-
METPUYECKYI0 — € OKCIIOHEHIHAIBHBIM POCTOM.

OnucarenbHast CTATHCTHKA

Y4eHHUK HAy4UTCS UCIIOJIb30BATh MPOCTEUIIINE CITOCOOBI MPEACTABIICHUS U aHATTU3a CTaTH-
CTUYECKUX JTaHHBIX.

VY4eHuK Mosy4uT BO3MOKHOCTh TPUOOPECTH MEPBOHAYATBHBIA OMBIT OpraHU3aluK cOopa
JAHHBIX MPH MPOBEACHUM ONpoca OOIECTBEHHOIO MHEHHUS, OCYLIECTBISATh UX aHAJU3,
IPEJICTaBIATh PE3yJIbTAaThl OpOca B BUIE TAOJIUIIbI, AUArpaMMBbl.

Ciyuaiinbie COOBITHSI M BEPOATHOCTD

VY4eHUK HayYUTCS HaXOJUTh OTHOCUTEIbHYIO YACTOTY U BEPOSITHOCTh CIIy4alfHOTO COObI-
THS.

VY4eHUK NMOIyYUT BO3MOKHOCTh MPUOOPECTH OTIBIT IPOBEICHUS CITyYalHBIX 3KCIIEpUMEH-
TOB, B TOM YMCJIE€ C IIOMOIIBI KOMIIBIOTEPHOTO MOJEIUPOBAHNS, MHTEPIIPETALIUU UX pe-
3yJIbTATOB.

KomOunaropuka

VY4eHuk HayduTCs peniaTh KOMOMHATOPHBIE 33a4i HAa HaXO0KIEHUE YK Clia 00bEKTOB WU
KOMOMHAITUH.

YYEHUK MMOJTyYHUT BO3MOKHOCTh HAYUYUTHCSI HEKOTOPBIM CHENUATIbHBIM NPUEMaM PEIICHUS
KOMOMHATOPHBIX 3a]1a4.

Harasinnas reomerpust

YUYeHuK Hay4YuTCA:

* pacro3HaBaTh HA YEPTEkKAX, PUCYHKAX, MOJEIAX U B OKPYKAIOLEM MUPE IIJIOCKUE U IIPO-
CTPaHCTBEHHBIE F€OMETPUUECKUE (DUTYPBI;

* pacrno3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJbHOTO Mapaiesenumnesa, paBuIbHOM nupa-
MHJIBI, HUIUHAPA U KOHYCA;

* CTPOUTH Pa3BEPTKH KyOa U MPSAMOYTOJIBHOTO Mapaljiesienuneaa;

* OIIPEACIIATH MO JIMHEWHBIM pa3zMepaM pa3BEPTKU PUTYpbI TMHEHHBIE pa3Mepbl caMoil (u-
I'ypbl U HA000POT;

* BBIYUCIIATH O0BEM MPSAMOYTOJILHOTO Mapaljieenunesaa.

VYYeHHK NOIYyYUT BO3MOKHOCTB:

* HAYYUTHCS BBIYHUCIATh 00BEMBI MMPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUryp, cocras-
JIEHHBIX U3 MPSAMOYTOJIbHBIX NTapajlIeNICUIEI0B;

* YIIIyOUTh U pa3BUTh NPEICTABICHUS O TPOCTPAHCTBEHHBIX FT€OMETPUUYECKUX (DUTYpaXx;

* HAYYUTHCS IIPUMEHSTH NIOHATHE PA3BEPTKU IS BBINIOJIHEHUS IPAKTUYECKUX PACUETOB.
I'eomerpuueckue Gpurypsol

YYeHHK Hay4YUTCH:



* M0JIb30BATHCS SA3BIKOM I'€OMETPUU JIJIs1 ONUCAHUS MPEIMETOB OKPYKAIOLIEr0 MUPa U UX
B3aMMHOTO PACIIOJIOKEHUS;

* pacro3HaBaTh U M300pakaTh HA YepTeXaxX U PUCYHKaX reoMeTpudeckue (GUrypbl U ux
KOH(pUTrypanuu,

* HAXOJWUTh 3HAYCHUS JJIMH JMHEHHBIX AJIEMEHTOB (PUIYp U UX OTHOUIEHUS, TPATYCHYIO
Mepy yriioB oT 0° mo 180°, mpuMeHsisi onpeiesieHns], CBOMCTBA U MPU3HAKU PUTYP U UX
AJIEMEHTOB, OTHOIIEHUS! PUTyp (paBEeHCTBO, MO00KUE, CAUMMETPHUH, TTIOBOPOT, Mapasijielib-
HBIN TIEPEHOC);

* ONIEPUPOBATH C HAYAJIbHBIMU MOHATUSIMU TPUTOHOMETPUU U BBITIOJIHATH 3JIEMEHTAPHBIC
onepanuu HaJ GYHKIUSIMH YTIIOB;

* permaTh 3a7a4M Ha JI0Ka3aTeIhCTBO, OMMPASICh HA M3YUYCHHBIC CBOMCTBA GUTYP U OTHO-
IEHUN MEXTY HUMH U IPUMEHSS U3YYCHHBIE METObI I0KAa3aTEIbCTB;

* pelllaTh HECJIOKHBIE 33/1a4l Ha MOCTPOEHUE, TPUMEHSISI OCHOBHBIE aJITOPUTMBI TTOCTPOE-
HUSI C TIOMOILBIO ITUPKYJISl U TUHEUKU;

* pellaTh NPOCTEUIIINE MNIAHUMETPUYECKUE 3a]]a4l B IPOCTPAHCTRE.

VYYeHUK NOIYyYUT BO3MOKHOCTD:

* OBJIAJIETh METOJIaMH PEIICHUS 3a/1a4 Ha BBIUMCICHHS U JOKA3aTEIbCTBA: METOJIOM OT
MIPOTUBHOTO, METOJIOM 1OJJ00US, METOZOM Iepedopa BapUaHTOB U METOJIOM T€OMETpUYe-
CKHX MECT TOYEK;

* MPUOOPECTH ONBIT MPUMEHEHHUSI AIreOPanyecKoro U TPUTOHOMETPUYECKOTO arapara u
UJel TBUKEHUS MIPU PEIICHUU T€OMETPUUECKUX 3a/1a4;

* OBJIQJIETh TPAAUIIMOHHOMN CXEMOU pelieHus 3a7a4 Ha MOCTPOEHUE C MOMOIIBIO ITUPKYJIS
Y JIMHENKU: aHaJu3, TOCTPOEHUE, 10KA3aTENbCTBO U UCCIIEOBAHUE;

* HAYYUTHCSl peliaTh 33/1a4d Ha MOCTPOECHHUE METOJIOM FeOMETPUUYECKOTr0 MeCTa TOYEK U
METOJIOM MOJ00HS;

* IPUOOPECTH OMBIT UCCIICIOBAHUS CBOUCTB MNIAHUMETPUUYECKUX (PUTYP C TOMOIIBIO KOM-
MBIOTEPHBIX MPOTPAMM;

* IPUOOPECTH OMBIT BHIMOJHEHUSI TPOEKTOB 10 TeMaM «['eomeTpudeckue mpeoOpa3oBaHuUs
Ha TIocKocTny, «IlocTpoeHne oTpe3koB 1o hopmyiey.

N3mepenune reoMeTpuYeCKUX BeJTUYMH

YUYeHuK Hay4YuTCA:

* CIOJIb30BAaTh CBOMCTBA MU3MEPEHUsI JIJIMH, TJIONIA/IEH U YIJIOB MPU PEUIEHUHU 3a/1a4 Ha
Hax0JIeHUE JJIMHBI OTPE3Ka, IJIUHBI OKPY>KHOCTH, IJIMHBI AYTH OKPY>KHOCTH, I'PayCHOM
MEpHI yria;

* BRIYHUCIISIT TUIOMIAJAN TPEYTOJBHUKOB, MPSIMOYTOJbHUKOB, MapaljieorpaMMOB, Tpare-
LIUM, KPYT'OB U CEKTOPOB;

* BBIYUCIISITE JJIMHY OKPYKHOCTH, JJIMHY JYyTU OKPYKHOCTH;

* BBIYHCIISITh JJTUHBI TMHEHHBIX DJIEMEHTOB (PUTYP U UX YTJIbI, UCIIOJIB3YS (POPMYJIBI JJTHHBI
OKPY>KHOCTH Y IJTUHBI JyTU OKPYKHOCTH, (hOPMYJIBI TIIOMIAIeH GuUryp;

* pelaTh 3a7a4M Ha JI0Ka3aTeJIbCTBO C MCIOJIb30BaHUEM (POPMYIT IJIMHBI OKPY>KHOCTH U
JUTMHBI IyTH OKPY>KHOCTH, (PopMyJI TUIomaaeu guryp;

* peliaTh NPAKTUYECKUE 3a/1a4d, CBSI3aHHBIE C HAXOXKJICHHEM T'€OMETPUYECKUX BEIIMYUH
(uconb3ys Mpu HEOOXOIMMOCTH CITPABOYHUKH M TEXHUYECKHE CPEJICTBA).

VY4yeHUK NOIYyYUT BO3MOKHOCTh HAYUHUTHCSI:



* BBIYUCIISTH TUIOMAAN (UTYDP, COCTABICHHBIX U3 IBYX WIH 00Jiee MPSIMOYTOIHHUKOB, TIa-
palIEnorpaMMOB, TPEYTOJIBHUKOB, KpyTra U CEKTOPa;

* BBIYMCJIATH IUIONIAJAM MHOTOYTOJBHMKOB, UCTOJIb3YSd OTHOIICHUS PABHOBEJIUKOCTU U
PaBHOCOCTABJICHHOCTH;

* IPUMEHATh alreOpanyecKuil U TPUTOHOMETPUUCSCKHM arrapar v UAeu JIBIKCHUS MPU
pEILIeHUY 3a7a4 Ha BBIYMCIIEHUE TUIOIIA/IE MHOTOYTOJIbHUKOB.

Koopaunarsl

Y4yeHUK HAay4YUTCA:

* BBIYMCIIATH JUJIMHY OTPE3Ka M0 KOOPJIMHATAM €T0 KOHIIOB; BBIUYHCIISITH KOOPJAUHATHI CEpe-
JIVHBI OTPE3Ka;

* UCIIOJIb30BATh KOOPAWHATHBIN METOJT JIJIsI U3YUYEHHUSI CBOMCTB MPAMBIX U OKPY>KHOCTEH.
Y4eHUK NOJIy4YUT BO3MOKHOCT:

* OBJIQJICTh KOOPJAMHATHBIM METOJIOM PELICHUS 337a4 HA BBIYUCIICHUS U JI0Ka3aTENIbCTBA;
* IPUOOPECTH OMBIT UCIOJIH30BAHUSI KOMIBIOTEPHBIX MPOTpaMM JIJIsi aHAJIN3a YaCTHBIX
CJIy4aeB B3AaMMHOT'O PACIIOJIOKEHHS OKPYKHOCTEHN U MPSAMBIX;

* MPUOOPECTH OTBIT BHITIOJIHEHHUS MPOEKTOB HAa TeMy «lIprMeHeHne KOOpIUHATHOTO Me-
TOJIa MPU PEIICHUH 3a7a4 Ha BBIUMCIICHUS U I0KA3aTEIbCTBAY.

BekTopsl

Y4YeHUK HAy4YUTCA:

* OIIEPUPOBATH C BEKTOPAMU: HAXOJAUTh CYMMY U Pa3HOCTh IBYX BEKTOPOB, 3a/IaHHBIX T'€O-
METPUYECKH, HAXOJIUTh BEKTOP, PABHBIM MPOU3BEICHUIO 33JITAHHOI0 BEKTOpA HA YHCIIO;

* HAXOAUTH i1 BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU: JUIMHY BEKTOpPAa, KOOPIAWHATHI
CYMMBI U Pa3HOCTH ABYX M 0oJiee€ BEKTOPOB, KOOPJWHATHI MPOU3BEACHUSI BEKTOpa Ha
YUCJI0, TPUMEHSISI TPU HEOOXOAUMOCTH COUETATEIIbHBIN, TEPEMECTUTENBHBIN U pacIpee-
JINTEJIbHbIN 3aKOHBDI;

* BBIYUCIIATh CKAISIPHOE IMPOU3BEACHUE BEKTOPOB, HAXOAUTH YTOJ MEXKIY BEKTOpPaMH,
YCTaHABJIUBATh NEPIEHIUKYISIPHOCTD MPSMBbIX.

Y4eHUK NOJIy4YUT BO3MOKHOCT:

* OBJIAJICTh BEKTOPHBIM METOJIOM JIJIsSI PEIICHHUS 3a/1a4 Ha BRIYMCIICHUS U JOKA3aTe/IbCTBA;
* MPUOOPECTH ONBIT BHIOJHEHUS MPOSKTOB Ha TEMY «IIPUMEHEHHE BEKTOPHOI'O METO]Ia
MIpY PEILICHUY 3a7a4 Ha BBIUUCIICHUS U I0KA3aTEIbCTBAY.

Copepxanue yueOHOro npeamera Maremaruka

MaremarTuka. Aareopa. 'eomerpus

e Harypaabublie yuciaa. Hatypansusiii psaa. Jlecstuanas cucrema cuncienus. Apud-
METUYECKHE JEHCTBUS C HATYypaJbHBIMU unciiaMu. CBOMCTBA apuU(PMETUUECKUX JICH-
CTBUM.

Crenenp ¢ HaTypalbHBIM NIOKA3aTEIIEM.

YuciioBble BBIPAXKEHUS, 3HAUCHUE YUCIIOBOTO BhIpakeHUs. [lopsiaok AeiCcTBUI B YunC-
JIOBBIX BBIPKEHUSIX, UCIIOIH30BaHNE CKOOOK. Pelienne TeKCToBhIX 3a1a4 apudmeTu-
YECKUMH CTIOCOOAMH.

Henutenn u kpatHblie. CBOMCTBA W MpU3HAKH AEIUMOCTH. [IpocThie U cocTaBHBIC
yucia. Pa3noxxeHne HaTypallbHOTO YKCIIa HA MMPOCThIE MHOXKUTENU. [lesienue ¢ ocrar-
KOM.



Jpoou. O6s1kHOBEHHBIE Apodu. OCHOBHOE CBOMCTBO 1poOu. CpaBHEHHE OOBIKHOBEH-
HBIX po0eil. ApudmMernueckue 1eicTBUS ¢ OOBIKHOBEHHBIMU Apo0siMu. Haxoxxenue
YacTH OT LIEJOT0 U LEJNOr0 MO €ro YacTH.

Hecstuunbie npodu. CpaBHEHUE NECATUYHBIX Ipo0el. ApudMeTuyeckue AeUCTBUS C
JNeCATUYHBIMU po0siMu. [IpencraBienne qecATUYHON JpoOU B BUIE OOBIKHOBEHHOU
JpoOu 1 OOBIKHOBEHHOM B BUJIE ACCATUYHOM.

[IpoleHTBI; HAX0XK/IEHHE TPOLEHTOB OT BEJIMYMHBI U BEJIMUUHBI 10 €€ nmpoueHTaM. Ot-
HOLIEHUE; BBIPAXKEHHWE OTHOLIEHUS B NpOLEHTax. [Iponopuus; OCHOBHOE CBOMCTBO
IIPOTIOPLIAH.

Pemenne TekCTOBBIX 3a7a4 apuPMETUUECKUMU CIIOCOOAMH.

Paunonanbuble ynciaa. [1og0XKuTENbHBIE M OTPULIATENBHBIE YHUCIIA, MOLYJIb YHUCIIA.
MHO%eCTBO HEeNbIX ynucesl. MHOKECTBO pAllMOHANBHBIX YHUCEIT;, PAIMOHATBHOE YUCIIO
KaK OTHOIIIEHUE M/N, TJe m — 1eJoe Ynucio, a N — HatypaibHoe. CpaBHEHHE PAILIO-
HaJIbHBIX YuCell. ApuMeTHIecKue JeHCTBYS C palluOHaIbHBIMU YiciaMu. CBOMCTBa
apumernyeckux aeicTBuil. CTENEHb ¢ eNIbIM 0Ka3aTeIeM.

JelicTBUTEIbHBIE YHcaa. KBagpaTHbelil kKopeHb U3 ynciia. KopeHb TpeThel CTENEHHN.
[TonsiTue 06 ppaunoHaIbHOM yucie. MppalunoHanbHOCTh YKClia U HECOU3MEPUMOCTD
CTOPOHBI U JMAroHajIM KBajpaTa. JlecaTuuHble NpUOIKEHHUS] UpPAlMOHAIbHBIX Yd-
Cel.

MHO0XeCTBO IEUCTBUTEIBHBIX YUCEI;, MPEICTABICHUE JEHCTBUTEIBHBIX YUCEN 0€CKO-
HEYHBIMH JIECATUYHBIMU Apo0siMu. CpaBHEHUE AEHCTBUTEIBHBIX YHCEIL.
Koopaunarnas npsimas. 300paxenue uncen TOUKaMyu KOOpJIMHATHON npsiMoit. Yuc-
JIOBBIE IIPOMEKYTKH.

N3mepenns, npudanskeHns, oueHkH. Pa3mepbl 00bEKTOB OKpY:Karoliero Mupa (ot
3JIEMEHTApHBIX YacTUll A0 BceneHHoH), AIMTENbHOCTh MPOLIECCOB B OKPYIKAIOLIEM
Mupe. BoiienieHne MHOKHUTENSI — CTEIEHU IECATH B 3aIIMCH YUCIA.

[Tpubnnx€éHHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyrieHue HaTy-
paNbHBIX YMCEN U AECATUYHBIX JpoOei. IIprkuaka u oleHKa pe3ynbTaTOB BbIYUCIIE-
HUI.

AJireOpanyeckue BbIpaskeHUsl. bykBeHHbIE BbIpaXXEHHS (BBIPAKEHUS C MEPEMEH-
HbIMH). YKcnoBoe 3HaueHHe OYKBEHHOTO BhIpaXXeHHUA. JlomyCcTUMBbIE 3HaUCHUSI TIepe-
MeHHBIX. [loicTaHOBKA BBIpaXKeHUH BMECTO TNepeMeHHbIX. [IpeoOpa3oBanre OyKBeH-
HBIX BBIPKEHUI HA OCHOBE CBOMCTB apuU(PMETHUECKUX JIeHCcTBUIA. PaBeHCTBO OyKBEH-
HBIX BBIpaKCHUU. TOXKIECTBO.

CrerneHb ¢ HaTypaJIbHBIM ITOKa3aTesneM U €€ cBoicTBa. OIHOWIEHBI U MHOTOYWICHBI.
Crenenp MHOrowieHa. Cl0KEHHUE, BBIUYUTAHUE, YMHOKEHNE MHOTOWICHOB. DOpMyIib
COKpaAIIEHHOIO0 YMHOKEHHUS: KBAaIpaT CyMMBbI M KBaApat pazHoctu. DopMyiia pa3HOCTH
kBaapartoB. [IpeoOpazoBaHue 1EI0ro BhIpaKeHUsI B MHOTOUJIeH. Pa3noxeHnne MHOTO-
YJIEHOB Ha MHOXUTEIU. MHOrOWIeHbl ¢ OAHOM NepeMeHHOM. KopeHb MHOrodieHa.
KBazpaTHbIil TpEXUIIEH; Pa3IOKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIH.
AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO alireOpanyeckoi 1poou. CioxeHue, Bbl-
YUTaHUE, YMHOXKEHUE, JIeJieHue anredpanyeckux apooei. CTeneHpb ¢ UeabIM oKa3a-
TEJIEM U €€ CBOMCTBA.

ParmonanpHbie BEIpaXEHUS U UX npeoOpa3oBaHus. J[okazaTenbCTBO TOKIECTB.



KBanpatubie kopHu. CBoICTBa apu(METHUECKUX KBAAPATHBIX KOPHEH U UX MIPUMEHE-
HUE K MpeoOpa30BaHUIO YHCIOBBIX BHIPAKEHUN U BBIYUCICHUSM.

YpaBHeHusi. YpaBHeHUe ¢ oqHOM nepemeHHon. Kopenb ypaBHeHusa. CBOWCTBA yncC-
JIOBBIX PABEHCTB. PABHOCUIIBHOCTH YpaBHEHUN.

JIuneiinoe ypaBHeHue. KBanpaTHoe ypaBHEHHE: popMysa KOpPHEHN KBaApaTHOTO ypaB-
HeHus. Teopema Buera. Pemenne ypaBHEHUM, CBOIAIIMXCS K JIMHEWMHBIM U KBaJpart-
HbIM. [IpuMepsl pemeHus ypaBHEHUM TPETbEW M YETBEPTOM CTeneHeu. Pemenne
JIPOOHO-pallMOHAIBHBIX YPABHEHU.

YpaBHEeHHE ¢ IBYMs IIEPEMEHHBIMU. JIMHEWHOE ypaBHEHUE C BYMsI IEPEMEHHBIMU,
IIPUMEPBHI PELICHNUS] YPABHEHUN B LENBIX YUCIIAX.

Cucrema ypaBHEHHI C JByMsl NEpEMEHHBIMU. PaBHOCHIBHOCTH cucTeM. CHCTEMBI
JBYX JJUHEHWHBIX YPABHEHUH C IByMs IIEPEMEHHBIMU; PEIICHUE NOJACTAHOBKOU U CJIO-
KeHneM. [IpuMepsl pelmeHuss CUCTEM HEJIMHEMHBIX YPAaBHEHUM C JIByMs IEPEMEH-
HBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckuM crocooom.

JlexapTOBbI KOOpJMHATHI Ha IIOCKOCTU. I'paduueckas UHTEepHpeTanus ypaBHEHUs C
IBYMsI IepeMeHHbIMU. ['pauk TUHEHHOro ypaBHEHUS C JBYMsI IEPEMEHHBIMU; YTII0-
BOI KO3 PUIIMEHT MPSAMOIL; YCIOBHUE MapajlIeIbHOCTH NpsAMbIX. ['paduku npocrei-
IIMX HEJIMHEHHBIX YpaBHEHMI: Tapadoia, runep0oiia, OKpyKHOCTb. I paduueckas uH-
TepIpEeTalrs CUCTEM YPABHEHHUM C IBYMs IEPEMEHHBIMH.

HepaBencrBa. UucnoBbie HEpaBEHCTBA U X CBOMCTBA.

HepaBeHCTBO ¢ 0HOM nepeMeHHON. PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHENHbBIE HEpa-
BEHCTBA C OAHOM IepeMeHHOM. KBagpaTHbie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C O-
HOU IIEPEMEHHOM.

®ynkuuu. [Tpumeps! 3aBUCHMOCTEI; TIpsiMasi POMOPIIMOHATILHOCTh; 00paTHAsI TIPO-
HOPLUMOHANIBHOCTD. 3aJlaHue 3aBUCUMOCTEN (pOpMysIamMu; BBIYUCIECHHUS 110 (opMyJiaM.
3aBUCUMOCTH MEXIy BenuuuHamu. [Ipumepsl rpadukoB 3aBUCMMOCTEH, OTpakaro-
IIUX PEATBHBIE POLECCHI.

Yucsosblie pynkuun. [lousarue GpyHkunn, 00JacTh NPUMEHEHUS U 00J1aCTh 3HAYEHUS
¢ynkunn. CrnocoOsl 3ananust pyHkuu. ['padux Gynkuuu. CoiicTBa PyHKUIUHU, UX
oTpaxeHue Ha rpaguke. OyHKIUH, ONMUCHIBAIOIIKE TPSIMYIO U 00OpaTHYIO TPOMOPIINO-
HaJbHBIC 3aBUCUMOCTH, UX rpaduKu U CBOWCTBa. JIuneliHas QyHkius, e€ rpaguk u
cBoiictBa. KBaaparnunas ¢yukuus, e€ rpaduk u cBoiictBa. CteneHHbie GyHKIIUN C
HaTypaJbHBIMU TIOKa3aTensiMu 2 u 3, ux rpaduku u cBoictsa. ['paduku pyHKIIMiA
YucsoBble mocjaea0BaTeJbLHOCTH. [[oHATHE YMCIIOBON MOCIEN0BATEILHOCTH. 3a1a-
HUE MOCJIE0BATEILHOCTH PEKYpPEHTHOM hopMyIioi u popmMyioil N-ro dieHa.
Apudmernueckas u reomerpuueckas nporpeccuu. @opmyssl N-ro wieHa apupmeTu-
YEeCKOM U TEOMETPUUYECKOM MPOTPeCCHil, CyMMBI IEPBHIX n-4IeHOB. M300paxkeHue uie-
HOB apU(PMETUYECKON 1 T€OMETPUUECKON MPOTrpeccCuil TOUKaMH KOOPAMHATHOM TLTI0C-
KOCTH. JINHEWHBIN U 3KCITOHEHIHAIBHBIN pOCT. CII0KHBIE IPOLICHTHI.
OnucarenbHasi cratuctuka. [IpeacraBneHure NaHHBIX B BHJIE TaOJUILI, AUArpamm,
rpa¢ukoB. CiydaiiHasi ©3MEHUYMBOCTh. CTaTUCTHUUYECKUE XapaKTEPUCTUKU Habopa AaH-
HBIX: cpeaHee apupMeThyeckoe, MeAMaHa, HauOoJblllee U HalMEHbIIee 3HAYCHMUS,
pa3max. [IpencraBnenue o BBIOOPOUHOM HCCIEAOBAHUU.



e CuyvaiiHble cOOBITHSI M BEPOSATHOCTB. [[oHATHE O CITydyallHOM ONBITE U CIyYailHOM
coOpITn. YacToTa ciydaiiHOro coobIThs. CTaTUCTUYECKHUM MTOAXO0/ K TOHATHIO BEPO-
ATHOCTHU. BEpOSITHOCTH POTUBOIIOJIOKHBIX COOBITUI. J[0CTOBEpHBIE U HEBO3MOKHBIE
coObITUsA. PaBHOBO3MOKHOCTH cOOBITHI. Kitaccuueckoe onpeaeneHue BeposSTHOCTH.

o KomOnnaTopuka. PemieHne KOMOMHATOPHBIX 3a7a4 nepedopoM BapuaHToB. KomoOu-
HATOPHOE MPAaBHIIO YMHOKeHUs. [lepecTaHOBKY U akTOpHAL.

e Harasgnas reomerpus. Harnsnueie npeacrasienus o purypax Ha MmiIOCKOCTH: Mpsi-
Masi, OTPE30K, Jyd, yroj, JOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYyr. UeTbIpEéx-
YTOJIBHUK, IIPSIMOYTOJIBHUK, KBapaT. TpeyroibHUK, BUbI TPEYTrOJIbHUKOB. IIpaBuib-
HbI€ MHOT'OYT'OJIHUKHU. B3auMHOE pacrosoKXeHne IBYX IPSMBIX, JBYX OKPYKHOCTEM,
IpsIMOM U OKpY>KHOCTH. M300pakeHne reoMeTpuueckux (GUryp u ux KOHQUrypauuu.
JlnuHa oTpeska, iomaHoi. [lepumeTp MHOTOyroiapHuKa. ENMHNULBI ©3MEpPEHUS IJINHBI.
W3mepenne IIMHBI OTPE3Ka, IOCTPOEHUE OTPE3Ka 3aJaHHOM JIIMHBI.

Buasl yrnos. I'panycHas Mepa yria. M3sMepeHne U OCTPOECHHUE YIIIOB C ITOMOILIBIO
TpaHcropTupa. buccekrpuca yria.

[TonsiTHe nuomaay GUrypsl; eAMHULBI K3MepeHus momany. [nomaas npsamMoyrosb-
HUKa, KBajapaTa. [IpubmmxkEéHHoe u3MepeHue miomaay Gpuryp Ha Kierdyatoi oOymare.
PaBHoBenukue ¢purypsl. Pazpezanue u cocraBieHre reOMETPUUECKUX (PUryp.
Harnsaaele npencTaBieHdss 0 NPOCTPAHCTBEHHBIX (pUrypax: KyO, mapajuiesenune,
Mpu3Ma, MUpaMuja, map, cgepa, Konyc, uausap. M3o0paxeHne npocTpaHCTBEHHBIX
¢uryp. Ilpumepsl ceuenuil. MHororpanHuku. IlpaBuibHble MHOTOrpaHHukU. Ilpu-
MepBI pa3BEPTOK MHOIOTPAHHUKOB, IWIMHAPA U KOHYyca. M3roroBinenue Mozenen npo-
CTPaHCTBEHHBIX QUTYD.

[Tonsitue o0BEMa; eauHUIBI 00bEMa. OOBEM TPSIMOYTOJIBLHOTO TapaljIe/IenuIena,
KyoOa.

[Tonsitue o paBenctse duryp. LlenTpanbHas, oceBas u 3epKajibHas cuMMeTpuu. M300-
pakeHHe CUMMETPUYHBIX QUTYP.

e T'eomerpuueckue purypsl. [Ipsavseie n yrael. Touka, nmpsmMasi, IIockocTb. OTpe30K,
ayd. Yrou. Buael yrios. BeprukansHele 1 cMeXHBIE YIibl. buccekrpuca yria.
[TapannenbHble U epeceKaronmecs npsamMslie. [leprnieHauKysipasie npsMsie. Teopemsl
0 MAPAJIIETBHOCTH U NEPIEHANKYJIIPHOCTH NPAMBIX. [IeprieHIuKyIIsIp 1 HAKJIOHHAS K
npsiMoid. CepeTMHHBIN NEPHEHAUKYISP K OTPE3KY.

['eomeTprueckoe MecTo Touek. CBOWCTBAa OMCCEKTPUCHI yTIila U CEPEITMHHOTO MEPIeH-
JIUKYJIIpa K OTPE3KY.

Tpeyronsuuk. BeicoTa, Menuana, OucCeKTpuca, CpeaHssl JIMHUS TPEYrobHUKA. PaB-
HOOEIpEeHHbIE U PAaBHOCTOPOHHHUE TPEYTOJIbHUKH; CBOMCTBA M MPU3HAKU PaBHOOE-
peHHOro TpeyroipHuKa. I[Ipu3Haku paBeHcTBa TpeyrosbHUKOB. HepaBeHcTBO Tpe-
yroiabHuKa. COOTHOIIEHUS MEXTY CTOPOHAMM U yIiIaMu TpeyroibHuka. Cymma yriios
TpeyroJyibHUKa. BHenHue yrisl TpeyroiasHuka. Teopema Daneca. [lonobue Tpeyromib-
HUKOB. [Ipu3naku momobust TpeyroibHukoB. Teopema Iludaropa. Cunyc, KocuHyc,
TaHI€HC, KOTAHT€HC OCTPOrO yIJia MPSMOYTOJIBHOIO TPEYTOJIbHUKA U YIIIOB OT 0° 110
180°, mpuBeaeHue K ocTpomy yriy. Pemienue npsiMoyroiabHbIX TPEyroJbHUKOB. Oc-
HOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOPMyIIbI, CBSI3BIBAIOIINE CUHYC, KOCUHYC,
TAHI'€HC, KOTAHIE€HC OJHOTO U TOTO € yrJa. Perienue TpeyroJbHUKOB: TEOpEMa KO-
CHUHYCOB U TEOpEMa CUHYCOB. 3aMe4YaTeIbHbIE TOUKU TPEYTOJIbHUKA.



YerpipéxyronpHuk. [lapamnenorpamm, ero cBomucTBa U npu3Haku. 1IpaMoOyronpHUK,
KBaJIpaT, poMO, UX CBOWMCTBA U MPU3HAKHU. Tpamneuns, CpeIHss IMHUS TPACLHH.
MHoroyronbHuK. Bblykiible MHOTOYroJbHUKHA. CyMMa yIJIOB BBIIIYKJIOTO MHOIO-
yrojpHuKa. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocCTb U KpyT. [lyra, xopaa. CekTop, cerMeHT. LIeHTpanbHbIi yroJl, BIUCAHHBIHI
YTOJI; BEJINYMHA BOIMCAHHOIO yriia. B3anmMHoe pacnosiokeHue npsMon U OKPY>KHOCTH,
JIBYX OKpyxHocTel. KacaTenpHas U cekymas K OKpYy»KHOCTH, UX CBOMCTBa. Brincan-
HbIE U ONMCAaHHbIE MHOTOYTOJbHHUKU. OKpPY>KHOCTh, BIMCAaHHASI B TPEYTOJbHUK, U
OKPY’KHOCTb, OIIMCAHHAS OKOJIO TPEYTroJIbHUKA. BIMCaHHbIE U ONMCAHHBIE OKPY>KHO-
CTH IIPABWJIBHOTO MHOTOYTOJIbHHKA.

['eomerpuueckue npeoOpazoBanus. [louarue o paBenctse guryp. [lonstre o nBuxe-
HUHW: 0CEBas U LEHTpalIbHasl CHMMETPHUH, IApAJUICIbHBIN IIEPEHOC, TOBOPOT. [1onsATHE
0 moooun GpUryp U roMOTETUH.

Pemenne 3aad Ha BBIUHCIICHHE, TOKA3aTEIBCTBO M ITOCTPOCHUE C HCIIOJIB30BAaHUEM
CBOMCTB U3YYEHHBIX QUTYP.

HN3mepenue reomerpuyecKkux BeJIM4YMH. /[nuHa orpe3ka. PaccTtossHue oT TOYKM 10
npsAMoi. PaccTositHue Mexay napajuleabHbIMU OpsMbIMHU. [leprumerp MHOrOyroJib-
HUKAa.

JInvHa OKpY>KHOCTH, YUCIIO T, JJIMHA YT OKPY>KHOCTH.

['panycHas mepa yriia, COOTBETCTBUE MEXKAY BEJIMYMHOW LEHTPAJIBHOIO yIJIa U JJIH-
HOM AYTU OKPY>KHOCTH.

[TonsTne muiomaau miaockux Guryp. PaBHOcOCTaBlIeHHbIE M PAaBHOBEIIMKUE (PUTYPBHI.
[Inomanes npsaMoyronpHuKa. [lnomann nmapamienorpamma, TpeyroJbHUKa W Tpame-
upnu. [Inomane maoroyronsauka. [nomane kpyra v nomaas cekropa. COOTHOLIEHHE
MEXIY MJIOIAIIMU MOAOOHBIX (UTyp.

Pemenne 3a1ay Ha BBIYMCIICHUE M JI0KA3aTEJIbCTBO C HUCIOJb30BAHUEM HU3YYEHHBIX
dbopmy.

Koopaunarel. Ypasaenue npsamoit. Koopaunatel cepeaunsl otpeska. Popmyna pac-
CTOSIHUSA MEXKIY ABYMs TOYKAMU IIJIOCKOCTU. Y PaBHEHUE OKPY>KHOCTH.

Bekrtopsbl. /liinHa (Moaynb) BekTopa. PaBeHcTBO BekTOpOB. KoJuiMHEapHbIE BEKTOPHI.
Koopaunatel BekTOpa. Y MHOKEHNE BEKTOPA HA YUCII0, CYMMa BEKTOPOB, Pa3JI0KEHHE
BEKTOpA MO JBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKaISIpPHOE MPOU3BENEHUE BEKTOPOB.
Teopernko-MHOKeCTBEHHbIE OHATUSA. MHOXKECTBO, 3JIEMEHT MHOYKECTBA. 3a/JaHNE
MHOKECTB NIEPEYUCICHUEM DJIEMEHTOB, XapAKTEPUCTUUECKUM CBOMCTBOM. CTaHIapT-
Hble 0003HAUEHUS YHCIOBBIX MHOXKECTB. Ilycroe MHOXECTBO M ero o0O03HauYeHHE.
[TonMuoxecTBO. OOBEIUHEHUE U TTEPECEUEHNUE MHOKECTB.

Nnntoctpanuisi OTHOIMICHUH MEXy MHOXKECTBAMU C MOMOUIBIO AHarpaMm JDilliepa—
Benna.

uemMeHTHI Joruku. OnpeneneHue. AKCUOMBI U TeopeMbl. Jloka3zarenscTBo. Jlokasa-
TEJLCTBO OT MPOTUBHOTO. TeopeMa, oOpaTtHas faHHOU. [IpuMep u KOHTpIIpUMED.
[ToHsiTHE O PAaBHOCHIIBHOCTH, CJIEIOBAaHUH, YIIOTPEOJIECHUE JIOTHUYECKUX CBI30K eCru...,
Mo, 8 moM U MoJbKO 8 MOM CIyyae, TOTUYECKUE CBI3KH U, UTU.



e MaremMaTuka B HCTOPUYECKOM Ppa3BuTuu. Vcropus QopmMupoBaHUS TOHSTHS
YHCJIa: HaTypaJibHbIE YKCTa, TPOOU, HEAOCTATOYHOCTh PALIMOHATBHBIX YUCE ISl T€0-
METPUYECKUX U3MEPEHHI, UppallMOHaIbHbIE Yicia. CTapUHHBIE CUCTEMBI 3AITUCH YH-
cen. [lpo6u B BaBunone, Erunre, Pume. OTkpbiTHE AecaTHUHBIX Apobeit. CTapuHHbBIE
cucteMbl Mep. JlecsaTuuHbie ApoOU U MeTpruyeckas cucrema mep. [losiBnenue oTpuiia-
TeNbHbIX uKcen U vy JI. Marauukuit. JI. Ditnep.
3apoxaenne anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxxnenne OyKBeHHOU
cuMBoJiiku. [1. ®epma. @. Buer. P. Jlekapt. Uctopust Bonpoca o HaxoxaeHuu ¢Gop-
MyJI KOPHEW alireOpanyecKux ypaBHEHUM, HEPA3PEIIUMOCTh B paIUKaiaxX ypaBHEHUN
creneHu, Oonbiuen yetelpéx. H. Tapranss, Jx. Kapmnano, H. X. AGens. 3. ['anya.
N3006peTenne MeToga KOOPAUHAT, MO3BOJISIONIETO EPEBOAUTH T€OMETPUIECKIE 00b-
eKThl Ha sA3bIK anreOpsl. P. Jlekapt u I1. @epma. [Ipumepsl pa3nuyHbIX CUCTEM KOOP-
JVHAT HA IUIOCKOCTH.
3anaua Jleonapno [Muzanckoro (Pubonauumn) o Kposivkax, urciia @udbonayun. 3agayda
O IIaXMAaTHOU JTOCKE.

HcToku Teopun BEPOSITHOCTEN: CTPAaxoBoOeE €0, azapTHble urpsl. [1. ®epma u b. I1ac-
kaib. 5. bepuymu. A. H. Konmoropos.

Ot 3emuiemepus k reomerpuu. [ludarop u ero mikona. @anec. Apxumen. [loctpoenus
C IOMOIIBIO IUPKYJIA U JIMHEWKHU. [TocTpoeHne mpaBUIIbHBIX MHOTOYTOJIBHUKOB. Tpu-
cexuus yrna. Keangpartypa kpyra. Y nBoenue ky6a. Mcropus uncna . 30J0TO€ ceue-
Hue. «Hauama» EBximaa. JI. Oiinep. H. U. JIobaueBckuii. MicTopust nsiToro nocrysnara.
Coduszm, mapaaokchl.



TemaTnueckunii miaan. MaremMmaTuka. 5 Kiacce

170 gacos B rox (102 yaca ayAuTOpHBIX U 68 YACOB CAMOCTOATEIIBHOTO U3YUYEHUS )

Copeprkanue TeM yueOHOTO MaTepHalia Kon- | Kon-
BO BO
qa- qa-
COB | COB
ayau- | Ha
TOp- | ca-
HBIX | MO-
CTOSI-
TEJb-
HOE
u3y-
qe-
HUE
1 IloBTOpEeHME 32 KypC HAYAJIbHOM HIKOJbI 1
I'nmaBa 1. HatypajbHble unciia 20
2,3 Ps51 HaTypanbHBIX YUCEN. 1 1
4-6 [udpel. [ecaTrnynas 3anuch HATYPaAJIbHBIX YHCE]L. 2 1
7,8 Otpesok. J[mHa oTpeska. 1 1
9 JlomaHas. 1
10 Bxoonaa konmponvnasn paboma 1
11-13 [Tnockocts. [Ipamas. JIyu 2 1
14-17 [lxana. KoopauHatabelii 1y4 2 2
18-20 CpaBHEHHE HATypaJbHBIX YHCEN 1 1
21 IToBTOpEHUE U cucTemMaTu3alus yaeOHOro MmaTepuana 1
22 Koumponwvnas paooma Ne 1 «Hamypanvnule yucnay 1
I'naBa 2. Cj10’keHue U BLIYUTAHHE HATYPAJIbHBIX YHCEJT 34
23-26 CnoxeHue HaTypaiabHbIX yncelsl. CBOICTBA CIOXKEHUS 2 2
27-31 Brruntanue HaTypambHBIX YHCEN 3 2
32-34 YuciioBble 1 OyKBEeHHbIE BbIpakeHHs. DopmyJibl 1 2
35 Koumponovnaa paboma Ne 2 «Cnoycenue u evtuumanue namy- | 1
PATbHBIX YUCeT)
36-39 YpaBHeHue 2 2
40,41 Yron. O6o3HaueHNE YTIIOB 1 1
42-46 Bunel yrios. U3mepenue yrios 3 2
47,48 MHuoroyronsHuKd. PaBHbIe hUTypbI 1 1
49,50 TpeyrojibHUK U €ro BUbI 1 1
51 [TocTpoenue TpeyrojJbHUKOB 1
52-54 [TpssmoyronbauK U kBazipaT. OCh CUMMETPHUH (PUTYPHI 1 2
55 [ToBTOpEHME M cucTeMaTH3aIys y4eOHOro MaTepuana 1
56 Koumponovnaa paboma Ne 3 «Ypaeuenue. Yzon. Mnozoyzons- | 1

HUKU))




I'naBa 3. YMHOKeHHe U AeJIeHHe HATYPAJIbHBIX YHCeJ 35
57-60 YmHoxenue. [lepemecTutenbHOE CBOMCTBO YMHOXKEHUS 2 2
61-63 CoueraTenbHOE U pacipeeIuTeIbHOE CBONCTBA YMHOKCHHUS 2 1
64-70 Jlenenue 4 3
71-73 JlemeHne ¢ OCTaTKOM 2 1
74,75 Crernenn unciia 1 1
76 Konmponwvuaa pavboma Ne 4 « Ymnoocenue u oenenue namypanin- | 1

HBIX Yucen)
77-80 [Tnomaae. Ilnomans npssMoyrojbHUKA 2 2
81-83 [TpssmoyronbHbBIN Mapaienenunen. [Tupamuaa 2 1
84 Koumponwvnas paboma 3a nonyzooue 1
85-87 O0BEM MPSAMOYTOIHLHOTO MapaJIJIeIICTIATIC A 1 2
88-90 KomMOuHaTopHbIe 3a1a4n 1 2
91 Koumponwvnasa paooma Ne 5 «Ilnowaou u o6vwemv) 1
I'naBa 4. O0bIKHOBEHHBIE TPOOH 17
92-96 ITonsaTre 0OOBIKHOBEHHOM APOOH 3 2
97-99 [IpaBunbHBIC U HeTIpaBUIIbHEIE 1poOu. CpaBHEHHE IPOOEit 2 1
100, 101 | CnoxeHre 1 BEIYMTAHKE IPOOEH C OTMHAKOBBIMH 3HAMEHATesIMU | 1 1
102 Jlpobu 1 neneHue HaTypaJbHBIX YHCENT 1
103-107 | CmemanHbIC YHCTA 3 2
108 Koumponovnaa pavoma Ne 6 «Cnoxcenue u svtuumanue opooeii c | 1

O00UHAKOGLIMU 3HAMEHAM ENIAMU)

I'naBa 5. JlecaTuunblie 1poou 48
109-112 | IlpencraBieHue 0 ACCATUYHBIX IPOOSIX 3 1
113-115 | CpaBHeHHE JECATHYHBIX Apobei 2 1
116-118 | Oxpyruenue uncen. [Ipukuaku 3
119-124 | CnoxxeHue 1 BBIYMTAHUE AECATUYHBIX IpoOei 6
125 Koumponovnasa paooma Ne 7 «Cnoocenue u eluumanue oecamuu- | 1

HbIX Opodei»
126-132 | YMHOXEHHUE AECATUYHBIX IpOOCi 6 1
133-141 | JleneHue qecsTHYHBIX ApoOei 8 1
142 Koumponovnas paboma Ne 8 «Ymnoowcenue u oenenue oecamuu- | 1

HbIX Opobei»
143-145 | Cpennee apupmerndeckoe. CpeiHee 3HaYCHNUE BEJIMUUHBI 2 1
146-149 | IlponenTtsl. HaxoxxieHne MporeHToB OT Ynciia 3 1
150-153 | HaxoxaeHne uucia 1mo ero mporeHTam 3 1
154,155 | TloBTOpenue u cuctemaTu3anus yaeOHOro MaTepuaia 1 1
156 Koumponvnas paooma Ne 9 «IIpouenmot) 1
IloBTOpEeHMe U cucTremaTu3alnus y4eOHOro Marepuasia 14
157-165 | IloBTOpeHue 2 7
166 Hmozoeasa konmpoavHas paboma 1
167-170 | MtoroBoe moBTOpEeHHE Kypca 1 3




TemaTHyeckoe VIAHMPOBaHUeE. S Ki1acc
170 yacoB B rox (102 yaca ayAuTOpHBIX U 68 4ACOB CAMOCTOATEIILHOTO N3YUYEHUS )

Ne | HazBanue pasaesioB M TeM | DiieMeHTHI cojaep:kanus | [IpegmeTrHbie
[/l | yPOKOB, KOJIUMYECTBO YaCOB ypPOKa IUVIAHMpYEeMble  Pe3yJbTaThbl
00y4YeHust
IloBTOpeHme 32 Kypc Havaab- | ClioxeHue
HOi1 mKkoJbI (1 yac) U BBIYUTAHUE YUCEIL.
YMHOXKEHNE
U JICJICHUE YUCEIL.
Pemenne TeKCTOBBIX 3a-
nad. Pemenue ypaBHe-
HUM.
1. | HarypaabHble yHcaa Pspn HaTypanbHbIX uKcen. | 3HaTh: ONpEAECICHUE HATYpallb-

(21 yac)

2, 3. Psan HaTypanbHBIX YHCEN.
4-6. Hudpser. Jecsaruunas 3a-
MUCh

HaTypaJbHBIX YUCE.

7, 8. Otpe3ok. lnmHa oTpeska.
9. Jlomanas.

10. Bxoonasa konmpoavHhas pa-
ooma.

11-13. Ilmockocth, mpsiMasd,
Tyd.
14-17. kana. KoopauHaTHBIHA
JyH.

18-20. CpaBHeHuE HaTypalib-
HBIX YHUCEJL.

21. IloBTOpEHUE U CHUCTEMATHU-
3alMsl 3HAHUU.

22. Konmponvuas paooma Ne 1
no meme «Hamypanonoie
yucaay

Hudpsr. Jlecatuunas 3a-
IUCh

HATypaJIbHBIX YUCET.
Otpe3ok. [lnuHa oTpe3ka.
JlomaHas.

[ImockocTs, npsmas, JIyd.
[lIxana. KoopauHaTHBIM
JTyd.

CpaBHeHnEe HaTypaJbHBIX
YHUCel.

HOTO psAa YUCEJ, CBOWCTBO
HPY, cymHOCTh OHATHS OTpE-
30K, UIMHA OTPE3Ka, TPEyroJib-
HUK, CYIIIHOCTb OHATHS IIKAJIA,
ONPENECTICHUE EIUHUYHOTO OT-
pe3Kka, KOOpPJIAMHATHOIO Jyu4a,
KOOpPJMHATBl TOYKH, IPABUIIO
CpPaBHEHHS HATYPAIbHBIX YHCEII
C TMOMOIIBI0  KOOPAMHATHOMN
npsIMOM M C TNOMOILIBIO pasps-
JIOB, 3HAKW CPABHEHHSI.

YMeThb: ONUCHIBATH CBOWMCTBA
HPY, d4wmrtaTth M 3amuchIBaTh
HaTypajbHbIE 4YHUCJA, CTPOUTH
OTpPE30K, Ha3bIBaTh €ro JJe-
MEHTBI, WU3MEPSATh JIMHY OT-
pe3Ka, BeIpakaTh JJIMHY B pas-
JMYHBIX €UHUIAX, CTPOUTH KO-
OpJIMHATHBIN JTy4, W300paXKaroT
TOYKH Ha HEM; €IUHMIIBI U3MeE-
penusi. HaxomuTh JuHy OT-
pe3Ka Ha KOOPAMHATHOM JIy4e,
CpaBHUBaTh 4YHWCIIA MO pa3ps-
JlaM; 3aluChIBaTh PpPE3yibTar
CPaBHCHUS C MOMOIIBIO «=,<».
I'pynnoBas—o6cyxnenue U
BBIBEJICHUE TOHSATUS «KOHIIBI
OTpE3Ka», «PaBHBIE OTPE3KWY,
«PacCTOSHUE MEXIY TOUKAMUY,
«CIUHUIIBI UBMEPEHUS TJTUHBDY,




00CYX/ICHHE W BBIBEJCHUE TIO-
HATUH  «WTpUX,  JEJCHHE,
HIKajga, KOOPAMHATHBIA Jyu»,
o0cCyX/IeHHE U BBIBEICHHE TTpa-
BUJI: KaKo€ U3 JIBYX HaTypaib-
HBIX 4YHCelI MEHbIe (0oJblie),
/i€ Ha KOOPJIMHATHOM JIy4e pac-
MOJIOKEHA TOYKAa C MEHbIIEH
(Oompleit) KOOpAMHATOMN
dpoHTaJIbHAS — Ha3bIBAHHC
OTPE3KOB, M300pPAKEHHBIX Ha
PUCYHKE, YCTHBIE BBIUYHCIICHUS,
yKa3aHHUE B3aUMHOTO PacIoJio-
KEHUS TIPSMOM, JIyda, OTpe3Ka,
TOYEK, YTCHUE HEPABEHCTB, yKa-
3aHHUE YKCJIa 110 OMUCAHUIO €T0
MeCTa pPacroJIOKEHHUsI Ha KOOp-
JTUHATHOU TIPAMOM
NupuBuayajibHass — 3amuch
TOYEK, JEeXKAIUX Ha OTPE3Ke,
CIIOYKEHHUE BEIMYHH, TIEPEXO0JT OT
OJIHUX €IWHUIl HW3MEPEHUs K
IPYTUM, H300pakeHue Ha Koop-
JTUHATHOM JIy4e€ HaTypaJbHBIX
yuces,  KOTOpbie  OOJbIIe
(MeHbIlIe) JAHHOTO, peIICHUE
3a/1a4 Ha JBM)KCHHE

Cioxenne wu
HATYPAJbHBIX 4HCeJ
yaca)

23-26. CnoxxeHre HaTypaIbHBIX
yucesn. CBOMCTBA CIOXKEHUS.
27-31. Bpluntanue HaTypalb-
HBIX YHCeT.

32-34. YucnoBble U OyKBEeHHbIE
BbIpaxeHus. GopMyIibl.

35. Konmpoavnaa pavoma Ne2
«Cnoowcenue u evluumanue
HAMYPAIbHBIX YUCED).

36-39. YpapHeHue.

40,41. Yron. O6o3HaueHue yr-
JIOB.

42-46. Bunel yrios. M3mepenue
VTJIOB.

BbIYUTAHHE
(34

CroxeHue HaTypalbHbBIX
gyucen. CBolcTBa CloXke-
HUSL.
Bpruuranue
HBIX YHUCEIL.
YucnoBble 1 OyKBEHHbIE
BbIpaKeHUs. DOpMYyIIBIL.
YpaBHeHue.

VYron. Obo3HaueHue yr-
JIOB.

Bunp! yrios. 3mepenue
YTJIOB.
MHOroyroyJbHuKH.
HbIE PUTYpPHI
TpeyroapHUK U €ro BUJIBI.
IlocTpoenue  Tpeyroms-
HUKOB

HaTypalb-

PasB-

3HaTh: KOMIIOHEHTOB CIIOXe-
HUS Y BBIYUTAHUS, IpaBUiIa pas-
JI0’)KEHUsI HATypaJbHOTO 4YHCIIa
10 paspsanam, NePeMECTUTEIIb-
HOE U COUYETATEJIbHOE CBOMCTBA
CJIOKEHHUSI, CYIIHOCTh TOHSTHS
YHUCJIOBOE BbIpakKeHUE, OYKBEH-
HOE€ BBIPAXCHHE, 3HAYCHHUE BbI-
paxkeHus1, ONpeAeIeHUE ypaBHe-
HUS, KOPHS ypaBHEHWS, IIpa-
BWJIA HAXOXJICHHUS HEU3BECT-
HOIO KOMIIOHEHTa ypaBHEHUS,
MOHATUSI YTOJ, MPSIMOUN yrod,
YEPTEKHBIM TPEYTOJIbHUK, Tpa-
JyCHasi Mepa yriia

YMmeTh: CKIaIbIBaTh U BbIYU-
TaTh HaTypaJIbHbIC YMCIIA; TPO-




47,48. MHoroyroiabHuku. Pas-
HbIe QUTYPBI

49,50. TpeyrojJbHUK U €ro
BU/IBI.

51. IlocTtpoeHue TpeyroJbHU-
KOB

52-54. IIpssMOYyTOIBHUK U KBaJI-
pat. Ocb cummeTpun GUTYpBHIL.
55. IloBTOpEHHE M cUCTEMATH-
3amus yaeOHOro MaTepuara.

56. Konmponvnasa paooma No3
«Ypagnenue. Yzon. Mmnozo-

Y2016 HUKUY.

[IpsAMOyroJbHUK U KBaj-
pat. Ocs cummeTpuu Qu-

T'YpBI.

THO3UPOBATh PE3yIbTAT BHIYHUC-
JICHH, penIaTh 3aJa4u ¢ ycClo-
BHEM B KOCBEHHOH (opme, co-
CTaBJIATH U 3aITUCHIBATh OYKBEH-
HBbIC BBIPKEHUS, pelIaTh IMpo-
CTeHIe YypaBHEHHsSI; COCTaB-
JSITh ypaBHEHHE KaK MaTeMaTH-
YEeCKyI0 MOJIeNb 33/1a4H, ; OIpe-
JeNATh TeoMeTpuueckue Qu-
T'YpBI

I'pynnoBasi  — obOcyxaeHue
Ha3BaHUM KOMIIOHEHTOB (cJiara-
eMble) U pe3ynbTara (CymMma)
JNEUCTBUSL CIIOKEHUSI, 00CYK]Ie-
HUE U BBIBEJCHUS TIEPEMECTH-
TEJILHOTO U COYETATEIHHOTO
CBOMCTBA CJIOXKECHHS, 00CYXkKIe-
HUE  Ha3BaHUA  KOMIIOHEH-
TOB(YMEHbBIIIAEMOE,  BBIYUTAE-
MO€) U pe3ynbTaTr (pa3HOCTh)
JIEUCTBUS BBIYUTAHUSA, OOCYXK-
JICHUE ¥ BBIBEICHHE CBOWCTB
BBEIYMTAHHUS CYMMBI U3 YHCIIA H
BBIYMTAHHUS YWCIA W3 CYMMBbI,
0o0CyX/IeHHE U BBIBEICHHE TTpa-
BUJI HAXOK/ICHUS 3HAUCHUS YHC-
JIOBOTO BBIP@XKEHUS, OIpesese-
HUE OYKBEHHOTO BBIPAKEHUS,
00CyX/IeHHE TIOHATUI «ypaBHE-
HUE, KOpEHb YpaBHEHWs, pe-
IIUTH YpaBHEHUEY, 00CYKICHHE
NOHATHS YIJIa, BHJIBI YIJIOB,

TPaHCHIOPTUP, OOBSCHEHUE W
00CyXKIeHHE
DpoHTANIBHAA— CJIOXKEHUE

HATypaJbHBIX YHCEJ, BBIYUTA-
HUE HATypaJbHBIX YHCEN, 3a-
IIUCh YHUCJIOBBIX M OYKBEHHBIX
BBIPOKCHUM, 3allUChb CBOWCTB
CIIOKEHUS W BBIYUTAHUS C TIO-
MOTIIbIO OYKB U TIPOBEPKaA MOITY-
YUBIIETOCS YUCIOBOTO DPaBEH-
CTBa, OIPE/IeIICHNE BUIOB YIJIOB
M 3aluch UX 0003HAYEHHUS, OT-
BETHI Ha BOTPOCHI, 3aMMUCh TOUCK




PAaCIOJIOKEHHBIX BHYTPU U BHE
yria.

NuauBuayaabHast —pericHue
3aJla4 Ha CJI0KEHHE U BBIUMTA-
HUE HATypaJIbHBIX YHCEI, YIIPO-
IIICHUC BBIPAKCHUM, COCTaBJIC-
HUE BBIPAXKCHHUHN ISl PEIICHHUS
3a/1a4, TOCTPOCHUE YTJIOB M 3a-
[IUCHh UX 0003HAYEHUS.

YMHO:KeHUEe U jIeJIeHue HaTy-
paJbHbIX yKces (35 yacoB)
57-60. VYwmuoxenue. Ilepeme-
CTUTEJIPHOE CBOMCTBO YMHOXKeE-
HUSI

61-63. CouerarenpHOE€ U pac-
MpeeIUTEIbHOE CBOMCTBa
YMHOKEHUS

64-70. [HenecuHue.

71-73. Jlenenue ¢ 0OCTaTKOM.
74-75. CtenieHb uncina

76. Konmponvnasa pavoma Ned

«Ymuooxcenue u  oOenenue
HAMYPAaIbHBIX YUCE).

77-80. Ilmomrane. Ilmomrans
MPSAMOYTOJIbHHKA.

81-83. [IpsMoyronbHBIN mapa-
nenenunen. [lupamuaa

84. Konmpoavhaa paboma

3a 1 nonyzooue.

85-87. O0BeM MPSMOYTOJIHHOTO

napajuienenumneaa
88-90. KombOunaTopHbie 3a-
Ja4u.

91. Konmponvnan paboma Ne5
«lInowaou u oo6vEeMmbl»

YMHOXKEHHUE.
CTUTEJIBHOE
YMHOXKEHUS
CouerarenbHO€ U pac-
MpEICIUTENIbHOE  CBOM-
CTBa YMHOXCHUS
Jlenenue. JleneHnue ¢
OCTaTKOM. CreneHb
yucaa. Ilmomane. Ilmo-
1aJib MPSIMOYTOJIbHUKA.
[IpssmMoyroyibHBIM Mapai-
nenenunen. [lupamuaa
O0beM MIPSIMOYTOJIBHOTO
napajuieNenunena
KomOunHaropHble 3a1aun.

[Tepeme-
CBOMCTBO

3HaTh: CYIIHOCTh MOHSATHI
YMHOKEHHE OJIHOTO YHCIIa Ha
Ipyroe, Ha3BaHHUs KOMIIOHEHTOB
YMHOKEHHSI, CYIIHOCTb IOHS-
TUsL (POPMYJIbI, CYITHOCTD MTOHSI-
TUS IUIOIIAJb, (GOpMYIy ILIO-
aad MpsSIMOYTOJIbHUKA, €IU-
HULBI W3MEpPEHUs IUIOLIA/IEH,
npaBuia MEPEeBOJA U3 OIHOU
€AVHULBI U3MEPEHMUS B IPYTYIO,
NPSAMOYTOJIBHBIN TTapaJIIeNeu-
nejl, €ro KOMIIOHEHTBHI, CYyII-
HOCTHb ITOHSATHH 00BEM, 00BEM
IPsIMOYTOJIBHOTO Mapalieenu-
neaa

YMeTb: cOCTaBIATh OYKBEHHBIE
BBIPOKEHMSI, HAXOJUTh 3Haye-
HUE BBIPAXXEHUH, ONKCHIBATH
SIBJIGHUS U COOBITHS C UCTIOJIB30-
BaHWEM OYKBEHHBIX BBIpaxe-
HUM; paboTalOT MO COCTaBJICH-
HOMY IUIaHY, IEPEXOIUTH OT OA-
HUX €IWHHI] U3MEPEHUS K JIPY-
TUM; pEIIaTh KUTEUCKUE CUTYa-
MY, paclo3HaBaTh Ha uepTe-
Kax IpsAMOYTOJbHBIA Mapauie-
Jenunena, nepexouTh OT OJHUX
EAUHUL] U3MEPEHUS] K JIPYTUM;
MOILIaroBO KOHTPOJUPOBATh
IPaBUIBHOCTh U TOJHOTY BBI-
NOJIHEHHUS

I'pynnoBasi — oOcyxaeHue u
BBIBEJICHUE IPAaBHUJIa YMHOXe-
HUS OJHOIO YHUCla Ha JpYyroe,
OIPENICJICHU HA3BAHWUM YHCEN
(MHOXXMTENM) U  pe3yJbTara




(Mpou3BEeIEHUE)  YMHOXKEHUS,
o0cCyX/IeHHE U BBIBEICHHE Tpa-
BUJI HAXOKJIEHUS HEM3BECTHOIO
MHOXHTEISA, ACNUTeNs, Jeu-
MOTO, ONpeNeJICHU Yucia, Ko-
Topoe JnensaT (Ha KoTopoe Je-
JIST), 00CYKCHUE U BHIBEICHUE
pacupeaenuTeNIbHOrO CBOMCTBA
YMHOKEHHSI OTHOCUTEIIBHO CJIO-
KCHUS U BEIYUTAHMS.
®poHTAJIbLHAA — YCTHBIE BbI-
YUCJICHHS, 3aliCh CYMMBI B
BUJIC TPOUW3BEIICHUS, MPOU3BE-
JICHUS B BUJC CYMMBI, JEJICHUC
HATypaJbHBIX YHCEIN, 3aIllCh
YacTHOTO, YMHOJXXEHHE HaTy-
pPalbHBIX YHUCEN C IOMOIIBIO
pacnpenenuTeIbHOr0 CBOMCTBA
YMHOKEHHUSI, YIPOIIEHUE BhIpa-
KECHUHU.

I/IHI[HBHI[yaJ]bHaH — 3aMCHa
CJIOKCHUA YMHO>KXCHHUCM,
HaXO0XICHHUEC IMPON3BCACHUA

yIOOHBIM CHOCOOOM, pEIICHHE
3a/1a4 Ha JIeJICHUE, PellIeHne 3a-
a4 Ha HaxXOXJAEHHE OCTaTKa,
OPUMEHEHUE pacIpereIuTelb-
HOI'0 CBOMCTBA YMHOKEHUSI, BbI-
YUCJICHUE 3HAYECHUS BBIpake-
HUS, IPEIBAPUTENBHO YIIPOILAs
€ro.

OObIKHOBEHHBIE IPOOH

(17 yacoB)

92-96. IlonsaTtue 0OBIKHOBEHHOM
JpOOH.

97-99. IlpaBwibHblE M HeEMpa-
BUIbHbIE JpoOu. CpaBHEHHE
TpOOEii.

100-101. CnoxeHue U BbIUMTA-
HHE JpoOeii ¢ OAMHAKOBBIMH
3HAMEHATEIISIMHU.

102. JIpobu u neneHue HaTy-
PaJbHBIX YHCEIL.

103-107. CmemraHHbIC YHCTIA.

[TonsiTue OOBIKHOBEHHOM
TpoOu.

IIpaBunbHblE U HeEmpa-
BUJIbHBIE Apoou. CpaBHe-
HUE TpoOeii.

CioxxeHue M BBIYMTAHUE
npo0eil ¢ OJWHAKOBBIMU
3HAMCHATEIISIMH.

Hpobu u pgeneHue HaTy-
panbHbix uuncen. CMe-
[IaHHBIC YUCIIA.

3HaTh: CYIIHOCTh MOHATHS
OOBIKHOBEHHAsI JIpOoOb, paBHBIE
npoOu, IpoOHOE YHWCIO0, IOJH,
CYITHOCTb MOHSATUH MTpaBUIIbHAS
¥ HeMpaBWIbHAas JIpoOH, YTO
0003HaYaeT YUCIHUTENb U 3Ha-
MeHaTesb Apodu, mpaBuia cio-
KEHHSI U BBIYUTAHUS JpoOeit ¢
OJIMHAKOBBIMHM 3HAMEHATEJISIMH,
IOpaBUjia CJIOKEHUS W BBIYMTA-
HUSI CMEILIaHHBIX YHUCE.

YMeTb: uuTaTh OOBIKHOBEHHBIE
IpoOu, IeNuTh 3aJaHHYI0 Qu-




108. Konmponwvnuasa paboma Ne
6. «Cnoycenue u eviuumanue
00bIKHOBEHHBIX OPOOEll).

Typy Ha JIOJH, PelIaTh TEKCTO-
BbIE 33/1a4M HA BBIUYKCIICHUE Be-
JMYMHBI 110 €€ 3aJJaHHOM YacTH,
UCCJIEeIOBAaTh CUTYallUH, TpeOy-
IOIME CpPaBHEHUS YHCEeN, HX
yHOPSOYEHUS;  CPaBHUBAIOT
pa3Hble CMOCOObl BBIYUCIICHUS,
yKa3bIBaTh NPABUJIBHBIC W He-
IIpaBUJIbHBIC JIPOOH; BBHIACISATH
LEIYI0 4aCTh U3 HENPAaBUIbHON
IpoOu; BBIMOIHATL JEHCTBHUS
CJIOKEHUS W BBIYUTAHUS C JIPO-
0sIMU C OJTMHAKOBBIMU 3HAMEHA-
TEJSIMH,

I'pynnoBass  — oOcyxaeHue
TOTO, YTO TMOKa3bIBAE€T YMCIU-
TeJIb U 3HaMEHATEeNb IpoOH, 00-
CYXKJICHUE U BBIBEJICHUS TTPABHUII
U300pKEHUSI PaBHBIX JApOOEit
Ha KOOPJAMHATHOM JIy4e, 00CyX-
JICHUE TIOHATHH Kakas apoOb
npaBWibHAs,  HEMPaBWIbHAS,
00CyX/IeHHE U BBIBEICHHE ITpa-
BWJI CJIOKECHHS (BBIUUTAHUS)
IpoOeil ¢ OJMHAKOBBIM 3HAMe-
HaTeJeM, 3aliCH MpaBuil C MO-
MOIIBI0 OYKB, 0OCYXJEHUE BO-
IPOCOB: KAaKUM YHCIIOM SIBJISI-
€TCsl 4YacTHOE, €ClIi JeJICHUE
BBITIOJIHEHO HAIEJIO, €CJIH HE
BBITIOJIHEHO HAIIENIO, KaK pasje-
JUTH CYMMY Ha YHCIIO.
DpoHTANIBHAA —3aIUCh YNCIIA,
MOKa3bIBAIONIETO Kakas 4YacTb
burypel 3akpailieHa, YTEHHUE
OOBIKHOBEHHBIX JIpoOel, pere-
HUE 33714 Ha CJIOKEHUE IpooOeit
C OJIWMHAKOBHIMH 3HaMEHaTe-
JSIMH,  3allCh CMEUIAaHHOTO
YHCJa B BUAE CYMMBI €T0 LET0N
U IpoOHOM yacTel, perieHue 3a-
Jla4 Ha CJIOKCHUE W BHIYMTAHHE
CMEIIaHHBIX YHCEIL.
NupuBuayaibHas — BbIIETeC-
HUE YacTH OT (DUTYpHI, 3aIUCH




OOBIKHOBEHHBIX Jpo0Oei, cpas-
HEHHUE OOBIKHOBEHHBIX JPOOEH,
3aMHuCh TPAaBHIBHBIX JpoOeid,
3alMCh HEMPaBWIBHBIX JIPOOEH,
CJIOKCHHE U BBIYUTAHHE APOOei
C OJIMHAKOBHIMH 3HaMEHaTe-
JTSIMH,  3allCh  CMEIIAaHHOTO
YuCia B BHJE HEMPaBUILHOU
IpoOu, pelieHre 3aja4 Ha CJo-
KCHHE W BBIYUTAHHE CMeEIIaH-
HBIX YHUCEL.

JecsaiTuuHbIE IPOOH

(48 yacoB)

109-112. [Ipeacrasnenue o ne-
CSATUYHBIX JAPOOSIX.

113-115. CpaBHeHue necsTHY-
HBIX Jpo0Oeit.

116-118. OxkpyrieHue YHCel.
ITpuxuaxu.

119-124. CnoxxeHue U BBIYHTA-
HUE JICCATUYHBIX APOOEH.

125. Konmponovnasa paboma Ne
7. «Cnosxcenue u evluumanue
oecamuuHbIX Opooeil»
126-132. YMHOXEHNE OECATHY-
HBIX Jpo0Oei.

133-141. Jlenenune necATUIHBIX
TPOOCH.

142. Kommponvnas paboma
No8 «Ymmnoocenue u oenenue
decamuuHbix Opooeii».
143-145. Cpennee apudmeTH-
yeckoe. CpellHee 3HAUYCHUE Be-
JTUYIVHBI.

146-149. Ilponentsl. Haxoxme-
HUE MPOIEHTOB OT YHUCJIA.
150-153. Haxoxxneuue 4mciaa
10 €ro MPOIEHTAM.

154, 155. TloBTOpeHue u cucre-
MaTu3amus y4eOHOTO MaTepu-
ana.

156. Kommponvnaa paooma
No9 «llpouyenmury.

[IpencraBnenue o npecs-
TUYHBIX APOOSX.
CpaBHEHUE JECATUYHBIX
TpoOei.

Oxkpyrnenue yucen. [Ipu-
KUJIKH.

CroxeHrne U BBIUATAHHE
JECATUYHBIX APOOEH.
YMHOXKEHHE JTECATUUHBIX

TpOOeii.
Jlenenue JIECATUYHBIX
TpOOeii.
Cpennee  apudmernue-

ckoe. CpenHee 3HAUYEHHE
BEJIMYUHEIL.

[Iponientrl. Haxoxnenune
MPOLICHTOB OT  YHCIIA.
Haxoxnenue uuciaa 10
€ro MpoIeHTaM

3HATB: CYUIHOCTh NOHSATHS Je-
CATUYHON JIpoOU, LIENION YacTH,
npaBuia CpaBHEHUS JECATHY-
HBIX Jpo0OeH, airopuT™ U300pa-
KEHUS JECSITUYHBIX TpoOel Ha
KOOpPJIMHATHOM JIyde, TpaBuia
CIIOKEHUS W BBIYUTAHUA JECS-
TUYHBIX  JpoOei,  mpaBuia
OKpYTJICHUS] 4uCeNl 10 3ajJaH-
HOTO pa3psnia, TpaBWIa YMHO-
KEHUS JCCATUYHBIX TpoOel Ha
HATypaJbHOE YHCIIO, TPaBHIIA
YMHOXKEHHS JIECATHUYHBIX JpPO-
Oell, mpaBuJIa ICJICHUS HA JIeCs-
TUYHYIO Ipo0b, aNroputm oOpa-
HICHUST JECATUYHON ApoOu B
OOBIKHOBEHHYIO JIpO0b, CYIII-
HOCTh TOHATUS cpefHee apud-
METHUYECKOE, OIpEIesIeHue To-
HSATUS TPOLIEHT, AJITOPUTM TIe-
peBoia OOBIKHOBEHHBIX M JIECSI-
TUYHBIX APOOCH B TPOIIEHTHI

YMeTh: yuTaTh W 3alUCHIBATh
JECATUYHBIC JpOoOH; CpaBHU-
BaTh YKCJIA 110 KJjlaccaM | pa3psi-
JaM; CKJIaJbIBaTh M BBIYHTAThH
JNECATUYHbIC JPOOH; HCIOJb-
3YIOT MaTeMaTHYECKYI0 TEPMHU-
HOJIOTHIO TP 3aITUCH U BBIMOJ-
HEHUU apu(PMETHIECKOTO ICH-
CTBUSA (CIIOKCHHSI W BBIYUTA-
HUS), OKPYIJISATh 4uCia JI0 3a-
JAHHOTO Ppa3psijia. YMHOXATh




JECATUYHBIC 4YHCJIa Ha HaTy-
pajbHOE YUCJI0; TOIIAaroBO KOH-
TPOJIUPOBATH IPaBUIILHOCTD
BBITIOJTHEHUS apu(PMETHIECKOTO
NEeNUCTBUSI, YMHOXATh JCCATUY-
HbIE JIpoOM; pelaroT 3a7a4l Ha
YMHOXEHHUE JECSITUYHBIX IPO-
Oeil, NeNUTh Ha JAECATUYHYIO
IpoOb; peliaTh 3a/1a4u Ha JieJie-
HUE Ha JIECATUYHYIO APOOB;
I'pynnoBasi — oOcyxaeHue u
BBIBEJICHUE NPABUJIA KOPOTKOM
3anmucu Apodu, oOCYXKIeHHE U
BEIBEJICHUE TTPABUJIa CPABHCHHUSI
JNECATHUYHBIX JpoOei, BBIBEIIC-
HUE TIPaBUJI CJIOKEHUS U BBIYH-
TaHUS ICCATUIHBIX TPOOECH, BbI-
BCJICHHE TIpaBUjia OKPYIJICHHS
qyuces, o0CyXJICHHUE U BBIBEJIC-
HUE MPABUJI YMHOXKEHUS U Jieje-
HUS JIECATUYHOM JpolOu Ha
HATypaJbHOE YHCJIO, BBIBEJEC-
HUE TpaBWJIa YMHOKCHHUS U Je-
JIEHUS Ha IECSITUYHYIO IPOOb.
@®poHTAIBLHAA — 3aMUCh JECH-
TUYHOW NpoOH, OTBETHI Ha BO-
IPOCHI, UTEHUE JIECATHYHBIX
npoOei, 3amuch JACCATUYHOMN
npoOu ¢ MATHIO W OoJiee 3HA-
KaMH TI0CJIE 3aIlsiTOM, pPaBHOU
JTAHHOM, CJIOKCHUE W BBIYHTA-
HUE JCCATUYHBIX ApoOei, pas-
JO)KEHUE 4YHhClia M0 pa3psaam,
3aMuCh JJIMHBI OTPE3Ka B MET-
pax, JnenuMerpax, CaHTUMET-
pax, MIJUTUMETpAX.
NupuBuayajbHasi — 3amuch B
BUJIC JICCITUYHON ApOOH yacT-
HOIO, 3alMch  JECATUYHOM
IpoOu B BUIE OOBIKHOBEHHOM
JIpoOH MJIM CMEIIAaHHOTO YHCIIa,
3aIIUCh JICCATUYHBIX JpoOei B
MOPSIJIKE BO3PACTAHUS UITH YOBI-
BaHMS, PEIICHUE 3a7ad Ha CJIO-




KEHHE U BBIYUTAHUE JECATUY-
HBIX JIpoOel U OKpYIJIEHUE pe-
3yJbTaTa.

IToBTOpenue (14 yacoB)

157. HarypanpHble uHClIa H
IIKAJIbI.

158. CnoxxeHue W BBIUUTAHUE
HaTypaJTbHBIX YUCE.

159. YMmHOXeHHEe U [IeJIeHHE
HATypaJTbHBIX YUCE.

160, 161. ITnomaau 1 00BEMBI.
162. OOBIKHOBEHHBIE APOOH.
163. CnoxxeHue M BBIUUTAHUE
JECATUYHBIX APOOEH.

164. YMHOXEHUE U IETIEHUE Je-
CSATUYHBIX IPOOECH.

165. ITpouieHTHI.

166. Hmozosasa konmponvhas
paboma.

167-170. UIToroBoe moBTOpEHHE

Kypca.

Harypanpubie uymcia wu
mKajipl. CJIOKEHHE U BBI-
YUTaHUE  HATypaIbHBIX
YHCell.

VYMHOXEHHE M JCJICHHUE
HaTypaJbHBIX YUCE.
ITnomaau ¥ 00OBEMBEI.
OOBIKHOBEHHBIE  JPOOH.
Cii0’keHHE ¥ BBEIYMTAHHE
JNECATUYHBIX APOOEH.

YutaTh W 3amuchIBaTh MHOTO-
3HAYHbIC YHCIIa; CTPOUTH KOOP-
JUHATHBIA JIy4; KOOPJUHATHI
TOYKH.

JlelicTBOBaTh IO 3aJaHHOMY H
CaMOCTOSITEJIBHO ~ COCTaBJICH-
HOMY IIaHY.

[Tomaroso KOHTPOJIMPOBATh
XOJ BBITIOJTHCHUS 3aJaHHM.
CamocTosTensHO BBIOMpATH
Croco0 pelreHus 3a1ad.
UccnenoBath cutyaruu, TpeoOy-
IOIHE CpPAaBHEHUS 4YHCEIN, HUX
YIOPSIIOYECHHUS.
[Iporano3upoBaTh
CBOUX BBIYUCIICHUM.
Hcnons3yroT pasHble MPUEMBI
MPOBEPKU MPABUIBHOCTU OT-
BETa

@DpoHTAJBLHAS — OTBETHI HA BO-
MPOCHI.

NuauBuayajJbHasi — pENICHUE
3a/1a4 1o TeMe.

pe3ysbTaT




TemaTnueckuii miaan. Maremaruka. 6 Kjiacce

170 gacos B rox (102 yaca ayAuTOpHBIX U 68 YACOB CAMOCTOATEIIBHOTO U3YUYEHUS )

Copepskanue TeM y4yeOHOro maTepuana Kon- | Kon-
BO BO
ya- ya-
COB | COB
aynu- | Ha
TOp- | ca-
HBIX | MO-

CTOSI-
TeJb-
HOE
u3y-
ye-
HUE

IToBTOpEHME 32 KYpC 5 KIacca 6

1-5 [ToBTOpEeHME 3a Kypc 5 KiIacca 2 3

6 Bxoonaa konmponvnaa paboma 1

I'masa 1. /letuMocTh HATYPAJIBbHBIX YHCEJ 17

7,8 Jlenutenu U KpaTHBIC 1 1

9-11 [Ipu3naku nenmrmoctr Ha 10, Ha 5 v Ha 2 1 1

12-14 [Ipu3Haku nenuMocty Ha 9 1 Ha 3 2 1

15 [IpocThie 1 COCTaBHBIE YK CIIA 1 1

16-18 HanOospmmii o0mui 1euTeb 2 1

19-21 Haumensbinee ob1iee kpaTHoe 2 1

22 [ToBTOpEHUE U cucTemMaTu3aIus yaeOHOro MmaTepuana 1

23 Koumponouas paboma Ne 1 «/[erumocmo namypanvnvix uucen» |1

I'naBa 2. O0bIKHOBEHHBIE IPOOH 38

24,25 OCHOBHOE CBOMCTBO ApoOHU 1 1

26-28 Cokparienue apooei 2 1

29-31 [TpuBenenue apodeit k odemy 3HameHateno. CpaBHeHue apobdeit | 2 2

32-36 CroxeHre U BRIYUTaHHE IpoOeit 4 1

37 Koumponvnaa paooma Ne 2 «Cnooscenue u evtuumanue opooeir» |1

38-42 YMHO)eHue Apodeit 3 2

43-45 Haxoxpaenue qpodu oT uucia 2 1

46 Koumponovuaa paboma Ne 3 « Ymnoowcenue opooeii» 1

47 B3aumno oOpartHblie uyncna 1




48-52 Jlenenne npobeit 2 2
53-55 HaxoxaeHue yucia no 3Ha4E€HUIO €ro Apoou 2 1
56 [IpeobpazoBaHre OOBIKHOBEHHBIX JIPOOEH B IECATUYHBIC 1
S7 beckoHeuHbIe TEPUOJUYECKUE AECATUUHBIE POOU 1
58,59 JlecsaTnaHOE IPUOIIKEHNE OOBIKHOBEHHOU IPOOH 1 1
60 [ToBTOpEHHE U cUcTeMaTH3aIUs y4eOHOro MaTepuaa 1
61 Koumpononasa paboma Ne 4 «O6vikHo8eHHbIE OPOOU» 1
I'maBa 3. OTHOLIEHUA ¥ PONIOPUMHU 1
62,63 OTHOIIEHUS 1 1
64-67 [Tponopuuu 2 2
68-70 [IporieHTHOE OTHOIIICHHUE ABYX YHCEI 2 1
71 Koumpononas paboma Ne 5 «Omunowenusn u nponopyuu 1
72,74 [Ipsimas u oOpaTHast TPONOPLIMOHATIBHBIE 3AaBUCUMOCTH 1 1
15,77 Jlenenue ymncia B JAHHOM OTHOIIICHUU 1 1
78 OKpyX HOCTb U KpYyT 1 1
79-81 JnunHa okpyxHocTH. [nomanes kpyra 2 1
82 [Hunuuap, KoHyC, map 1
83-84 JlmarpaMMbl 2 1
85-87 Cryygaitabie cOOBITHA. BEpOATHOCTH CITy4aifHOTO COOBITHS 2 1
88 [ToBTOpEHME U cucTeMaTU3aIs Y4eOHOro MaTepuana 1
89 Koumpononaa paboma Ne 6 «Ilpamas u oopamnas nponopuuo- | 1
HAbHblE 3A8UCUMOCHILL)
90,91 [ToBTOpEeHME M cUCcTEMaTH3AIMA Y4eOHOTO MaTepraa 1 1
92 Koumponvnas paboma 3a | nonyzooue 1
I'naBa 4. PanuoHaJbHBIE YHMCJIA U JeHCTBUA HAX HUMH 0
93,94 [TonmoxuTeNbHBIE U OTPUIIATEIIHLHBIC YUCTIA 1 1
95-97 KoopaunatHas npsimast 2 1
98,99 Ienble uncna. PanroHansHbIC Ynciia 1 1
100-102 | Moaynb uucna 2 1
103-106 | CpaBHeHHE UnCen 2 2
107 Koumponvnaa paooma Ne 7 «Ilonoxcumenvhvie u ompuyameio- | 1
Hble uucia»
108-111 | CnoxeHnue paliMoHaIbHBIX YUCEI 2 2
112,113 | CBoiicTBa CIIOKEHHS PAIIMOHAIBHBIX YHCET 1 1
114-118 | Beruuranue parmoHAIBHBIX YUCETT 3 2
119 Koumponvnaa paboma Ne 8 «Cnoswcenue u evluumanue payuo- | 1
HAbHBIX YUCeT)
120-123 | YMHOXEHHE pallMOHAIBHBIX YUCET 2 2




124-126 | CBoiicTBa yMHOKEHUS PALIMOHAIBHBIX YHCET 2 1
127-131 | Koaddunuent. PacnipenenurenbHoe CBOMCTBO YMHOKEHUS 3 2
132-135 | [lenenue pandoHaIbHBIX YHCE 3 1
136 Konmponvuasa paboma Ne 9 « Ymnoscenue u denenue payuonann- | 1
HbIX Yucen)
137-140 | Pemenue ypaBHEHHI 2 2
141-145 | Pemenue 3a/1a4u ¢ TOMOIILIO YPaBHEHU I 3 2
146 Koumpononas paboma Ne 10 «Pewenue ypasuenuin) 1
147,148 | IlepnieHAUKYISIPHBIE MPSMBIC 1 1
149,150 | OceBas u 1IeHTpabHAS CHMMETPUN 1 1
151,152 | [TapannenbHbIe TPSMbIE 1 1
153-157 | KoopauHaTtHas MIOCKOCTh 3 2
158,159 | I'paduxu 1 1
160,161 | [ToBTOpEeHME B cHCTEeMATH3AIMS YIeOHOTO MaTepHraia 1 1
162 Konmponwvnasa pavoma Ne 11 «Payuonanvhsle uucna u oeiicmeus | 1
HA0 HUMUW)

IToBTOpeHMe U cUCTEeMAaTH3AIUA Y4eOHOI0 MaTepuaJia

163-167 | YnpaxkHeHus i MOBTOPEHHS Kypca 6 Kiacca 3 2
168 Hmozosana konmponvnasa paboma 1
169,170 | [ToBTOpeHue U cucTeMaTu3aius yueOHOTO MaTepuaia 1 1

TemaTu4yeckoe NJIaHNpPOBaHuUe. 6 KiIace
170 gacoB B rojx (102 yaca aynuTOpHBIX U 68 4aCOB CAMOCTOSITEIILHOTO U3YUYEHUS)

Ne | HazBanme pa3gesioB H | JiieMeHThI  cojaep:xa- | [IpeamerHbie

I/l | TeM YPOKOB, KOJIMYe- | HUSl YPOKa IUIAaHUpPYeMble pe3yJabTaThbl 00Y-
CTBO YaCOB YeHust

1. | 1-5. IloBropenue 3a kypc | HatypanbHbele yucna u | Yutath U 3aMChIBaTh MHOTO3HAU-

5 kiacca (6 4acoB)
6. Bxoonas KoHmpo.iv-
Hasa paboma

miajel. CliokeHue o
BBIUUTAHWE HATypaJib-
HBIX YUCEJL.

YMHOKEHHE U JICJICHUE
HATypaJbHBIX YUCE.
ITnomanu 1 0OBEMBEL.
OOBIKHOBEHHBIE JIPOOH.
Cio’xeHue 1 BBIYUTAHHE
JECATUYHBIX APOOEH.

HBIE YHCIIA; CTPOUTH KOOpPAHHAT-
HBI JIy4; KOOPAUHATHI TOUKH.
JlericTBOBaTh 110 3aJaHHOMY M Ca-
MOCTOSITEIBHO ~ COCTABJICHHOMY
IJIaHy.

ITomraroBo KOHTPOJIMPOBATH XOJ
BBITIOJTHEHUS 3aIaHUI.
CamocTosiTeNnbHO BBIOUpATH CIIO-
co0 peleHus 3a1a4.

UccnenoBarh cutyaruu, TpeOyro-
II1ME€ CPAaBHEHUSI YUCEIN, UX yHOps-
JIOUEHHS.




IIporHo3upoBath pe3yJibTaT CBOUX
BBIYMCJICHUH.

Hcnonb3yloT pa3Hble  OPUEMBI
MIPOBEPKHU MPABUIBHOCTH OTBETA
I'pynnoBasi — o06CyX/IecHUE U BbI-
BeJICHHE ITOHATHH 110 TeME
@poHTAJIbHASL — OTBETHl Ha BO-
MIPOCHI

NuauBuayajabHasi — BHIIOJHEHHE
3aJIaHUM T10 TeMe

JeaumocTh HaTypaJib-
HBIX YHCeJ

(17 uyacoB)

7-8 JlenuTenu v KpaTHbIE
9-11 IlpusHaku neIuMoO-
cru Ha 10, Ha S 1 HA 2
12-14 TlpusHaku neiu-
MOCTH

Ha 9 m Ha 3

15 IIpocTeie u cocTaBHBIE
qHCia

16-18 HauOonpimii 00-
IUHA JEJITUTEIb

19-21 Haumewnsbiiee o00-
niee KpaTHoe

22 TloBTOpEHUE U CUCTE-
MaTH3alus yaeOHOTro Ma-
Tepuana

23 Kommponwvnaa pa-
ooma Ne I no meme «/le-
JIUMOCHIb HAMYPATbHBLX
yucen»

Jenurenn u KpaTHBIE
HAaTypaJbHOTO  YHCIA.
HauOompimii

001N JICIIATEb.
Haumenbiiee obmiee
kpaTtHoe. [Ipu3Haku Jne-
JIMMOCTH Ha 2, Ha 3, Ha
5,8a9,Ha 10.

IIpocThie U COCTaBHBIC
yucia. Pa3noxenue 4u-
ceJl Ha MPOCThIE MHOXKHU-
TEJU.

Pemenue TeKCTOBBIX 3a-
nay  apupMeTUIECKUMU
CII0CO0aMHu.

Q@opmynuposams  ONPENCIECHUA
MOHATUW:  JENUTENb, KpaTHOE,
MPOCTOE YUCIIO, COCTABHOE YHUCIIO,
OOIMIA JIEUTENIb, HAHOOJIBIITHH
OOIIMA JEeNUTENIb, B3aMMHO IIPO-
CThIE 4YHCJa, OOIIee KpaTHoE,
HauMEHbIIIee OOIee KpaTHOE H
MPU3HAKHU JICTUMOCTH Ha 2, Ha 3,
Ha 5,Ha 9, Ha 10.

Onucvieams TIpaBUiIa HaXOXKJIE-
HHSI HAaUOOJIBIIETO OOIIEro JICITH-
tens (HO/), naumenbiiero o6-
mero kparHoro (HOK) neckosnb-
KX YHCEJ, pPa3JIoKEHUs HaTy-
PaJIBLHOTO YKCIIa HAa MTPOCTHIE MHO-
KATCITU

I'pynnoBasi — o0CcyXIeHUE U BbI-
BeJCHUE MOHITHUH 110 TEME
dDpoHTAIbHAA — OTBETHl Ha BO-
MIPOCHI

NuauBuayajbHas — BHINOJHEHNE
3aJlaHUM 110 TEME

OO0bIKHOBEHHBIE APOOH
(38 wacoB)

24-25 OcHOBHOE CBOi-
CTBO JApooH

26-28 CokpaiiieHue apo-
oecii

29-31 IlpuBenenue mapo-
Oeii k oOieMy 3HaMeHa-
tento. CpaBHEHUE Jpo-
ocit

32-36 CnoxeHUE U BBI-
YUTaHHE IPoOeit

OOBIKHOBEHHBIE APOOH.

OcHOBHOE CBOWCTBO
npobu.  Haxoxxnenue
JIpoou oT qucna.

Haxoxxgenue 4gucia 1o
3HAQYEHUIO €ero JIpoOu.
IIpaBunbHbIE M HEmpa-
BHJIbHBIC JIPOOH.
CwmeliaHHbIe YUCIIA.
CpaBHeHHE OOBIKHOBCH-
HBIX JIpo0Oeil B cMeIaH-
HBIX YHCEIL.

Dopmynruposams  ONIPEACIICHUS
MOHATUM: HECOKpaTuMasi JpoOb,
001t 3HAaMEeHaTENb ABYX Apo0eH,
B3aUMHO oOpaTHble yucna. [lpu-
MEHSTHh OCHOBHOC

CBOMCTBO JIpOOH /TSI COKPAIICHHSI
npobeii. IIpuBoauTh apodu K HO-
BOMY 3HaMeHarteno. CpaBHUBATh
OOBIKHOBEHHBIE ApoOu. Brimor-
HATH apu(pMETUYECKUE ICUCTBUS
HaJl 0OBIKHOBEHHBIMH JIPOOSIMHU.
Haxooumv npoOb oT 4ymciaa u
YHCJIO TI0 33 JAHHOMY




37 Kommponwvnaa pa-
ooma No2

«Cnoscenue u epluuma-
Hue opoobeii».

38-42 YMmHOXEHUE apo-
oeit

43-45 Haxoxnenue
JIpoOHU OT YMcia

46 Koumponvnaa pa-
ooma No3

«YmHoowcenue opooeiry.
47 B3zaumMHO oOOpaTHBIC
qucia

48-52 Jlenenue npobeit
53-55 Haxoxnenue
Yyclia MO0 3HAYCHUIO €To
Ipobu

56 [IpeoOpazoBanue
0OBIKHOBEHHBIX JIpoOCii B
JECATUYHBIC

57 becKOHEYHBIE TEPUO-
TUYECKAE  JIECATUYHBIC
npodu

58-59 [ecsatuunoe mpu-
OmxkeHue OOBIKHOBEH-
HOU ApoOu

60 IloBTOpeHue u cucre-
MaTHu3alus yaeOHOoTro Ma-
Tepuaina

61 Kommponwvnaa pa-
ooma Ned «Oo6vIKHOGEH-
Hble Opoouy

Apudmernueckue aeii-
CTBUSI C OOBIKHOBEH-
HBIMHU JPOOSIMU

U CMEIIAHHBIMH YHC-
JIAMH.

[IpencraBieHne OOBIK-
HOBEHHOH B BHJE JECs-
TUYHOH. beckoHeuHbIe

NEPUOINYECKUE  Jecs-
TU4YHBIE ApoOu. Jlecs-
TUYHOE NpHUOIMKEHUE

OOBIKHOBEHHOM IpO0H.

3HaueHUIo ero apoou. [Ipeobdpazo-
BbIBaTh OOBIKHOBEHHBIE JPOOH B
necsiThuHble. HaxoauTe mecaTud-
HOE
MPUOIMKCHUE
npodu
I'pynnoBasi — 00CyX/JICHHC B BBI-
BeJCHUE OHITHH 110 TEME
@®poHTAJBLHAA — OTBETHl HAa BO-
TIPOCHI

NupuBuayajibHas — BBITIOJTHEHNE
3aJIaHUM T10 TeMeE

OOBIKHOBEHHOM

OTHOUIEHUS U MPOIOP-
uuu (31 yacoB)

62-63 OTHOIICHUS

64-67 Ilponopiuu

68-70 IIporieHTHOE OTHO-
IIEHUE JIBYX YHCE

71 Komumponvnasa pa-
ooma Ne5 «Omnowenusn
U nponopuuu».

72-74 Tlpsmast u oOpart-
Hasg MPONOPIMOHATbHAS
3aBUCHUMOCTH

Otnomenne. IIpouent-
HO€ OTHOUIIEHHUE [IBYX
yuced. [lenenue uucna B
JJAHHOM  OTHOUIICHHH.
Macirao.

[Iponopuus. OcHOBHOE
CBOWCTBO IIPONOPLIMUHU.
[Ipsimast u

oOpaTHasi MPOMOPIUO-
HaJIbHBIE 3aBUCHUMOCTH.
IIpouentsl. Haxoxme-
HHUE  NPOLEHTOB  OT
qyyca. Haxoxnenue

Q@opmyruposams  ONPEACICHUA
TOHSATUM: OTHOLICHUE, MPOIOpP-
1Usl, TPOLEHTHOE OTHOIICHHE
JBYX 4YHUCEJ, TPSMO MPOIOPIHO-
HaJibHbIE U OOpaTHO MPOIOPIHO-
HaJIbHbIC BeNWYUHBL. [IpUMEHATH
OCHOBHO€ CBOMCTBO OTHOILIECHUSA U
OCHOBHO€ CBOWMCTBO MPOMOPIIUH.
[IpuBoUTH TpUMEPHI U OMUCHI-
BaTh CBOMCTBA BEIWYUH, HAXOHs-
IITUXCS B IPSIMOM K OOPAaTHOM TPO-
MOPIMOHAIBHBIX  3aBUCHUMOCTSIX.




75-77 Jenenue yucia B
JTAHHOM OTHOIICHUH

78 OKpYHOCTb U KPYT
79-81 [InuHa OKpY>KHO-
ctu. [Inomans kpyra

82 HunuHap, KOHYC, map
83-84 JluarpaMmpbl

85-87 Cayuaiinbie cOOBI-
. BeposTHOCTE Ciy-
YalHOTO COOBITHUS

88 IloBTOpEHUE U cUCTe-
MaTu3anus yaeOHOTro Ma-
Tepuana

89 Kommponvnaa pa-
ooma Ne6 «llpamas u
oopamnasa nponopyuo-
HAIbHAA 308UCUMOCUY
90 — 91 IloBTOpeHue u
cucTteMaTu3anus  y4eo-
HOTO MaTepuana

92 Kommponvnaa pa-
ooma 3a | nonyzooue

qyCiia MO €ro MPOIEH-
TaM.

Perienne TEKCTOBBIX 3a-
nad  apuMETHICCKUMU
crocooamu
OKpyXHOCTb U KPYT.

JnuHa OKPY>KHOCTH.
Yucno = Ilnmomans
Kpyra

Harnmanaeie npencras-
JeHUsT O MPOCTpPaH-
CTBEHHBIX burypax:
IIPSAMOYTOJIBHBIN ITapaj-
Jenenunen, Kyo, mupa-
MU/Ia,

HUWIMHAP, KOHYC, IIap,
chepa. Ilpumepsr pas-
BEPTOK  MHOTOTpaHHU-
KOB, IMJIMHPA, KOHYCA.
[IpencraBnenne  naH-
HBIX B BHJEe TaOJIHII,
KPYTOBBIX H
CTOJIOUATBIX JTMArpaMM,
rpaduKoB.

CnydaitHoe  coObITHE.
JlocToBepHOE M HEBO3-
MOXHOE coObITHs. Be-
POSITHOCTBH  CIIy4alHOIO
COOBITHSI. Pemienne
KOMOWHATOPHBIX 3a7a4.

HaxoguTe npoLEHTHOE OTHOIIIE-
HUE BYX 4Mcenl. [JenuTh ynucio Ha
MPONIOPLIMOHAIIBHBIE YACTH.
3anucviéams ¢ TOMOIIBIO OYKB OC-
HOBHBIE CBOMCTBA JpOOU, OTHOIIIE-
HUSL, IPOIIOPIIUH.

Ananuzuposams  WHPOPMAITHIO,
MIPEICTABICHHYIO B BUJE CTOJI0YA-
TBIX M KPYTOBBIX HarpaMm.
I'pynnoBasi — o0CyX/1€HUE U BbI-
BeJ€HHE OHITHH 110 TEME
®poHTAILHAA — OTBETHl Ha BO-
MIPOCHI

NuauBuayajabHasi — BHIIOJHEHHUE
3aJlaHUM 110 TEME

PanuonajabHble 4HcCJIa
U JAeCTBUA HaJ HUMH
(70 gacoB)

93-94 I1o0XXUTEIBHBIE U
OTpHUIIaTEIbHBIE YUCIIa
95-97 Koopnunarnas
npsMast

98-99 llensie uncna. Pa-
[IMOHAJILHBIC YHCIIa
100-102 Moaynb yucna
103-106 CpaBuenue uu-
cen

ITonmoxurenbHbIE, OTPU-
LHaTelbHbIE 4YuCIAa U
YUCJIO HYJIb.
IIpoTrBOMNOIOXKHbBIE
yuciaa. Moaysp ynca.
lenpie uwncma. Panmo-
HalbHbIE uncia. Cpas-
HEHUE  PalMOHAJIBHBIX
yucen.  Apudmeruye-
CKHE JICUCTBHUS C PALHO-
HAJIBHBIMUA ~ YHCJIAMH.
CBoiicTBa CIOXKEHUS U
YMHOKECHUS
pallMOHANBHBIX  YHCEI.
YpaBHEHUS. Kopens

Ilpusooums mpUMeEpHl UCIOJIB30-
BAaHMA IOJIOKUTENBHBIX U OTPHULIA-
TENbHBIX yuces. PopmMynupoBaTh
ONPEAEICHUE KOOPAUHATHON Ipsi-
Moi. CTpouTh Ha KOOPAWHATHOU
IPAMOM TOUYKY C 3aJaHHOM KOOp-
JWHATOW, ONIPEEIATh KOOPAUHATY
TOYKH.

Xapaxmepuzoéamb  MHOKECTBO
nenbix yncen. OObACHATH MOHITHE
MHOYKECTBA PALIMOHAJIBHBIX YHUCEL.
Dopmynuposams  ONPEHCICHUE
MonayJig yucna. Haxonuts Moayiib
quCa.




107Koumponwvnan pa-
ooma Ne7 «llonosxcu-
menvHble U ompuya-
menbHble YUCIa»
108-111 Cnoxenue pa-
IUOHAJIBHBIX YHCEI
112-113 CaoiictBa cio-
KEHUS  PaIMOHAIBHBIX
qucen

114-118 Beruutanue pa-
ITUOHATBHBIX YHCEIT

119 Kommponsnaa pa-
ooma Ne8 «Cnoyncenue u
6bluUmManue payuoHa1b-
HbIX uucen)

120-123 YmHoOxkeHue pa-
[IUOHAIBHBIX YHCEIT
124-126 CpoticTBa yMHO-
KEHUS  pallMOHAJIbHBIX
qrcell

127-131 Kosddurmumenr.
PacnpenenurensHoe
CBOWCTBO YMHOKECHUS
132-135 Jlenenue pamuo-
HaJIBHBIX YHCEIT

136 Koumponvnas pa-
ooma Ne9 «Ymnuoowcenue
u OeinenHue payuoHalb-
HbIX uucen)

137-140 Pemienue ypas-
HECHUU

141-145 Pemenue 3amau
C IIOMOILBIO YPABHEHUM
146 Koumponwvnaa pa-
ooma NelO) «Pewenue
YPasHeHui)

147-148  Ilepnienauky-
JSIPHBIC TIPSMBIC

149-150 OceBasg u 1€eH-
TpaJIbHAsI CAMMETPHH
151-152 TlapannenbHbie
psiMbIe

153-157 KoopaunaTtHas
MJIOCKOCTh

158-159 I'paduxu

ypaBHEeHUsI. (OCHOBHBIE
CBOWCTBA

ypaBHeHuUl. Pemienue
TEKCTOBBIX 3aJay C IIO0-
MOUIBIO YPABHEHUM.
B3anmHoe pacnosoxe-
HUeE BYX npsmMbIx. [lep-
MECHJIUKYJISIpPHBIE  TIpSi-
Mmble. OceBas MW UEH-
TpaJibHasi CAMMETPUH.
KoopaunatHas npsimas.
KoopaunatHass  moc-
KOCTb

Cpasnueamo palMoHAIbHbIE
yycia. BeimonHsaTe apudmernye-
CKHE JEHUCTBHUS HaJ PalHOHAIIb-
HBIMA  4YHUCJIaMU. 3aluChIBATh
CBOMCTBa apU(PMETHUYCCKHUX JICH-
CTBUM HaJ palMOHAJIbHBIMHU YHC-
namu B Bujae ¢dopmyn. HasweiBaTh
K03 uiueHT OyKBEHHOTO BBIpa-
YKEHUS.

Ilpumenams CBOWCTBA NPHU pellIe-
HUW YPaBHECHUM.

Pemare TEeKCTOBBIE 3amaun C IIO-
MOUIBIO YPABHEHUM.
Pacnosnasams Ha yepTexax u pu-
CYHKax MEpIEHIUKYJIApHbIC U Ta-
pajuieIbHbIC PSMBIE, PUTYPBI,
MMEIOIINE OCh CUMMETPHUH, LIEHTP
CUMMETPHUH. YKa3blBaTb B OKpY-
KaroIleM MHUpEe MOJAENU 3TUuX (u-
ryp.

I'pynnoBasi — oOcyX1eHHE U BbI-
BeJ€HHE OHITHH 10 TEME
@poHTAJILHAA — OTBETHl HAa BO-
MPOCHI

NuauBuayajbHasi — BHIMOJHEHHUE
3a1aHUH IO TEME




160-161 IloBTropenue u
cucTteMaTu3anus — y4eo-
HOTO MaTepuana

162 Koumponvnaa pa-
ooma Nell «Pauuonane-
Hble yucna u oelicmeus
HAO0 HUMU)

6. | [MoBTopenue u cucre- | OObIKHOBeHHBIE Apodu | CucTeMaTU3MpoOBaTh U OOOOIIUTH
MaTH3alusA  Y4e0HOro | U apupMEeTHUECKHE - | CBeIeHUsI O NPeoOpa30OBaHUU BbI-
MartepuaJa (8 yacos) CTBUS C APOOSIMU. PaXXEHNW U PELICHUH YPABHEHUH C
163-167 IloBropenue wu | PammonanbHble YnMcha U | OTHUM HEM3BECTHBIM, TMOTY4YECH-
cucrteMatusanus  y4eO- | neictBusa ¢ HUMU. [Ipo- | Hble yyamumucs B Kypce Marema-
HOTO Marepuaja Kypca | HeHThbl. Y paBHEHUS U 3a- | TUKHU 5,6 KIAcCOB.

MaTeMaTHKH 6 Kiacca Jady, pemaeMele ¢ 1o- | I'pynmoBasi — o0Cyx/1eHHUE U BbI-
168 Hmozoeaa KoH- | MOLIBIO YPAaBHECHUI. BEJICHHUE TIOHATUH 10 TEME
mpoavHaa paboma @®poHTAIBbHAA — OTBETHl HA BO-
169-170 IloBTOpenue wu MIPOCHI
cucremMaruzanus — yudeo- NuanBuayaabHast — BBIIIOJHEHHE
HOr0 MaTepuasa 3aJJaHull IO TeMe
TemaTrnueckoe mianuposanue. Maremaruka. 7 Kiace
bioxk Aaredpa
3 yaca ayIUTOPHBIX U 2 Yaca CaMOCTOSATEIHHOTO N3YYECHUS B HEJEIIO - 9 Hefenb
(ceHTSOpb-OKTAOPH), 2 yaca ayAUTOPHBIX U | yac caMOCTOSTENIbHOTO N3YUYEHUS B
Hezneno - 25 Hepenb (HOsOpb-Maii) (120 yacoB)
Conepskanue TeM ydeOHOTO MaTepuasa Komn- | Komu-
qe- qe-
CTBO CTBO
JyacoB | 4aCoOB
ayniu- | Ha ca-
TOp- | MO-
HBIX CTOA-
TCIb-
HOC
u3y-
YECHHC

IToBTOpEHHE 4

1-3 IToBTOpEHUE 2 1

4 Bxoonaa konmponvnasn paboma 1

I'naBa 1. J/IuHeiiHOe YpaBHEeHME C OJHOI MEePeMEHHOH 15

b-7 BBenenue B anredpy 2 1
8-12 | JIuneliHoe ypaBHEHHE C OJTHOM MEPEMEHHOMN 3 2




13-17 | Pemenue 3a1a4 ¢ MOMOLIbIO ypaBHEHU I 3 2

18 [ToBTOpEHHE U cucTeMaTU3aIus y4eOHOro MaTepuaia 1

19 Koumpononaa paooma Ne 1 «/luneitnoe ypasnenue ¢ oonoit nepe- | 1
MEHHOU»

I'naBa 2. Lleable BoIpa:keHUs 55
20,21 | ToxaecTBEeHHO paBHBIE BEIpaKCHUS. TOXIeCTBa 1 1
P2-24 | CteneHb ¢ HATypaJbHBIM IMOKa3aTeIeM 2 1
P5-27 | CBOMCTBA CTENEHU C HATYpaJbHBIM MOKa3aTeIeM 2 1
8,29 | OnHOYsIEHBI 1 1
30 MHoro4IeHbI 1
31-34 | CnokeHue U BBIYMUTAaHHE MHOTOUYJICHOB 2 2
35 Koumpononaa paboma Ne 2 «Ceoiicmea cmenenu ¢ HamypaivHoim | 1

nokazamesnem
36-39 | YMHOXEHHE OTHOYIIEHA HA MHOTOYIEH 1
10-43 | YMHOKEHHE MHOTOWICHA Ha MHOTOYJICH 3 1
14 Paznoxenue MHOro4ieHOB Ha MHOXKUTENU. BeiHecenue obmero muo- | 1
YKUTEJNS 32 CKOOKHU
415-47 | Pa3ino)keHre MHOTOWICHOB Ha MHOXXHATEIU. BeiHeceHne o01iero MHo- 2 1
KUTENS 32 CKOOKHU
48-50 | PaznmosxeHue MHOTOWICHOB HA MHOXHUTENIU. MeTOa rpyNIHupOBKU 1
bl Koumponwvnaa paboma Ne 3 « Ymnoocenue muozounenos. Paznosce-
HUe MHO204]1eH08 HA MHOMCUMeIU)
52-54 | IlpousBeneHre pa3HOCTU U CYMMBI JIBYX BBIPQKEHUHN 2 1
p5-57 | Pa3HOCTB KBaJpaToOB ABYX BBIPAKEHUI 2 1
b8-61 | KBampar cymMMBbl U KBapaT pa3HOCTU ABYX BBIPRKCHUN 3 1
52-64 | IIpeoOpa3oBaHre MHOTOWICHA B KBaJpaT CyMMBbI WM PAa3HOCTH JBYX | 2 1
BBIPAKCHUU
55 Koumponwvnan paooma Ne 4 «Ilpeobpazoseanue mnozounenos) 1
56,67 | Cymma 1 pa3HOCTh KyOOB JIBYX BBIpaKECHHIA 1
58-71 | [IpumeHeHre pa3IMUHBIX CIIOCOOOB PA3JIOKEHUSI MHOTOUYJICHA HA MHO- | 3 1
KUTEIH
2 [ToBTOpEHME M cUcTeMaTH3aIUs yueOHOTO MaTepHaa 1
/3 Koumponwvnas paooma Ne 5 «Ilpeobpazoseanue mnozounenos 1

I'naBa 3. ®yHkuuu 12
74,75 | CBsa3u mexay BenuunHamu. OyHKius 1 1
76,77 | CriocoOsl 3a1anust GyHKIIUU 1 1
78,79 | I'paduk pyHkImu 1 1
80-83 | Jluneiinas ¢yHkIwms, €€ rpaduku CBOHCTBA 2 2




34 [ToBTOpEHME M cUcTeMaTH3aIs Y4eOHOTO MaTeprana 1
35 Konmponvuaa paboma Ne 6 « Dynkyusy 1
I'naBa 4. CucremMbl JIMHEHHBIX YPABHEHUH C IBYyMS NePeMEHHbIMHU 24
86-88 [YpaBHEeHUS ¢ ABYMS NTEPEMEHHBIMU 2 1
89-92 | JIuneiiHoe ypaBHEHHE C ABYMS MIEPEMEHHBIMU U €T0 rpaduk 3 1
93-96 | Cucrembl ypaBHEHHH C JByMs NepeMeHHbIMH. ['paduueckuii meton | 3 1
pEIICHUsT CHCTEMBI JIBYX JIMHCWHBIX YpPaBHCHHHA C ABYMS TEpEeMEH-
HBIMU
97-99 | Pemenue cuctem JIMHEHHBIX YPaBHEHUN METOIOM MOJCTAHOBKH 2 1
100- | Pemenue cuctem JUHEIHBIX YPAaBHEHHIM METOJIOM CIIOKEHUS 2 1
102
103- | Pemenue 3a/a4u ¢ TOMOIIBIO CUCTEM JIMHEHHBIX YpaBHEHU 4 1
107
108 [ToBTOpEHME U cucTeMaTu3alus yueOHOro MaTepuaa 1
109 Konumponvnas paooma Ne 7 «Cucmemul TUHEUHBIX YPAGHEHUIL) 1
IloBTOpEHMeE U cUCTEMATH3AIUS YU4eOHOI0 MaTepuaJia 11
110- | YopaxueHus 1j1s TOBTOPEHHUS Kypca 7 Kiacca 2 2
113
114 Hmozo06aa konmpoavnas paboma 1
115- | Yopaxuenus juisi IOBTOPEHUS Kypca 7 Kiacca 3 3
120

baoxk I'eomerpus

25 Henenb (HOsIOpb-Mail)— 1 yac aynuTOpHBINA U | Yac caMOCTOSITEIBHOTO U3YYEHUS B HEJIETIO

(50 gacoB)
Komu- | Konn-
qc- qce-
CTBO CTBO
JyaCcoB | 4aCoOB
aynM- | Ha ca-
TOp- MO-
ConeprxaHue TeM y4yeOHOTO Marepuana HBIX | CTOdI-
TCJIb-
HOC
usy-
YCHHUC
I'nasa 1. Ilpocreiimue reomerpuyeckue (purypsl 1 MX CBOCTBA 11
1 Touku u npsimMble 1
2,3 OTpe30K | €ro JyInHa 1 1
4.5 Jlyu. Yron. U3mepenue yrios 1 1
6,7 CMeEKHBIE U BEPTHKAIbHBIE YTJIbI 1 1




8 [lepnenanKyISIpHBIE TIPSIMBIC 1
9 AKCHOMBI 1
10 IToBTOpEHUE U cucTemMaTU3aIus yaeOHOro MmaTepuania 1
11 Koumpononaa pavoma Ne 1 «Ilpocmeiimiue ceomempuyeckue gpu- | 1
2Ypol U UX CBOUCMEA)
I'naBa 2. TpeyrojbHUKHU 12
12,13 | PaBHble TpeyroiabHUKH. BricoTa, Meamana, OuccekTpuca Tpeyroyib- | 1 1
HUKA
14-16 | IlepBsbIit 1 BTOPOM MPU3HAKK PABEHCTBA TPEYTOJHLHUKOB 2 1
17-19 | PaBHOOEIpEHHBIN TPEYTOJIHHUK M €TI0 CBOKMCTBA 1 2
20 [Tpu3Haku paBHOOEIPEHHOT'O TPEYTOJbHHUKA 1
21,22 | Tpetwii mpu3HaK paBeHCTBA TPEYTOILHUKOB Teopembl 1 1
23 Koumponovuas paboma Ne 2 « TpeyzonvHuxku» 1
I'maa 3. IlapasienbHbie npsaaMbie. CyMMa yIy10B TPEYTroJbHUKA 12
24 [TapannenbHble NpsSIMBbIE 1
25 [Ipu3HaKK napaJIeIbHOCTU MPSMBIX 1
26,27 | CBoiicTBa mapayjIeIbHBIX MPSIMbBIX 1 1
28-30 | CymMma yTiioB TpeyroJbHUKA 1 2
31 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK 1
32,33 | CpoiicTBa NpsIMOYTOJIBHOTO TPEYTOJIbHUKA 1 1
34 [ToBTOpEHME M cucTeMaTU3aIys yueOHOro MaTepuana 1
35 Koumponvnas paooma Ne 3 «Cymma y2i108 mpey2onvHUKA» 1
I'maBa 4. Oxpy:KHOCTDH U KpYI. ['eoMeTpruyecKne mNoCTpoeHus 11
36  [eomerpuyeckoe MecTo ToueK. OKpY>KHOCTh U KPYT 1
37,38 | HexoTopsie cBoiicTBa OKpykHOCTH. KacarenbHast K OKpYKHOCTH 1 1
39,40 | OnucanHas ¥ BIUCAaHHAs! OKPY>KHOCTH TPEYTOJbHUKA 1 1
41,42 | 3agaum Ha TOCTPOCHHE 1 1
43,44 | Metoa reOMETPUYECKUX MECT TOUYCK B 3ajja4ax Ha MOCTPOCHUE 1 1
45 [ToBTOpEHME M cucTeMaTH3aIMs y4eOHOro MaTepuana 1
46 Koumponwvnas pavoma Ne 4 « Okpysycnocmos u Kpy2» 1
Iloemopenue u cucmemamu3zayus yuebnozo mamepuana 4
47-50 | Hosropenue 2 | 2

TemaTnuyeckoe miaHupoBanme. Ajredpa. 7 Kiacc

3 4Yaca ayJuUTOpHBIX U 2 4Yaca CaMOCTOSITENIbHOTO M3YyYEHMs B Helento - 9 Henenb (CEHTS0pb-

OKTSIOpB), 2 "yaca ayIUTOPHBIX U | 4ac caMOCTOATEILHOTO U3YUYCHUS B HEJENIO - 25 Henelnb (HO-
s0pb-mait) (120 gacos)

No
/1

Ha3Banue pa3nenoB U TEM YPOKOB, | DIEMEHThI  COJEp-
KOJIMYECTBO YacCOB YKaHUS ypoKa

[IpenMeTHble  IUTAHUpYEMbIE
pe3ybTaThl 00yYEeHHUS

IloBTOpenue (3 yaca)




1-3. IToBTOpEHME
4. Bxoonas konmpo.avnasn paboma

JInHeilHOEe ypaBHEHHE ¢ OJHOM Ie-
pemMenHoi (15 yacoB)

5-7. Brenenue B anreopy

8-12. JIuneitHoe ypaBHEHHE C OJTHOM
MIEPEMEHHOU

13-17. Pemienue 3aia4y ¢ MOMOIIBIO
YpaBHEHUM

18. IloBTOpEeHNE U CUCTEMAaTU3AILIMS
y4eOHOro MaTepuaia

19. Konmponvnaa padooma Ne [
«/luneiinoe ypasuenue c 00HoiIl ne-
PEMEHHOW)

BBenenue B anredpy
JluneliHoe ypaBHeE-
HHUE C OJHOM Tmepe-
MEHHOU

Pemienne 3amau ¢
MMOMOIIIBIO  YpaBHE-
1305071

3namb: YUCIIOBBIE BBIPAKCHUS
Y BBIPQ)KCHUS C IEPEMEHHBIMU,
JIMHENHBbIE YpAaBHEHUS, IpPHU-
MeEpBbI BBIPAXKEHNUN C NIEPEMEH-
HBbIMH, JIMHEHHBIE ypaBHEHUS,
KAK COCTaBJISITh BBIPAXKEHUE
C IEPEMEHHBIMU IO YCIJIOBUIO
3aJ1a4¥, KaK BBIIIOJHSITH TPE00-
pa3oBaHUs BBIPAXKCHUW; NpPHU-
BOJUTH MOAOOHBIC ClIaracMeIe,
pacKpbIBaTh CKOOKH, HAXOUTh
3HAYEHHUE BBIPAKEHHUA C Iepe-
MEHHBIMU IIpU 33JaHHBIX 3HAa-
YEHUSAX MEPEMEHHBIX, KIACCH-
bunupoBaTh anredpanyuecKue
BBIPA)KECHMSI, OIIMCHIBATH LIEJIBIE
BBIPAKEHHUS.

¥Ymerb: pemarb JMHEWHOE
ypaBHEHHE B 00IlIeM BUJIE, UH-
TEPIPETUPOBATH  YPABHEHUE
KaK MaTeMaTU4YeCKyl MOJEb
peanbHOM CUTyaluH, OIMCHI-
BaTh CXEMY pELIEHUS] TEKCTO-
BOH 3aJ1ayM, IPUMEHSITh €€ IS
pelieHus 3a1ad

Ilesable BbIpameHUust

(55 yacoB)

20,21. ToXIEeCTBEHHO paBHBIE BbIpa-
keHus. ToxaecTra

22-24. CreneHb ¢ HaTypaJbHBIM IO~
KazaTeyeM

25-27. CBoiicTBa CTENEHU C HATYy-
pabHBIM IOKa3aTeIeM

28,29. OnHOYNICHBI

30. MHoOrO4IEHBI

31-34. CnoxeHue u BBIUUTAHUC
MHOTOYJICHOB

35. Kommponvnaa paooma Ne 2
«Ceoiicmea cmenenu ¢ Hamypaib-
HbLM nOKazamenemy
36-39.YMHOXEHHE OJHOUYJIeHa Ha
MHOTOYJIEH

ToXKnEeCTBEHHO paB-
HbBIE BBIPAKEHUSI.
ToxnecTtBa
Crenenp c HaTy-
paJibHBIM TOKa3aTe-
JIeM

CBolCTBa CTCIICHU C
HaTypaJbHBIM IOKa-
3aTeeM
OIHOYIEHEI
MHoro4jieHbl
CroxeHue M BBIYU-
TaHHE MHOTOYIEHOB
YMHOXXEHHE OJHO-
yjeHa Ha MHOIO-
YJIeH

3HaTB: onpedenenus TOXIeE-
CTBEHHO PaBHBIX BbIPAKEHUII,
TOXKJECTBA, CTENEHH C HaTy-
paNbHBIM TOKa3aTeNeM, OJHO-
YJIeHa, CTaHJaPTHOTO BUAA O
HOWICHa, Kod(duimenta oj-
HOYJICHA, CTETNIEHH OJHOYJICHA,
MHOTOYJIEHa, CTETIEHH MHOTO-
YJICHA;
ceoucmeq: CTEIEHH C HATy-
palbHBIM MOKa3aTejaeM, 3HaKa
CTETICHH;

npasuna: A0Ka3aTeabCTBa TOXK-

ACCTB, YMHOXCHHA OJJHOYJICHA




40-43.YMHOKXEHHE MHOTOYJICHA Ha
MHOTOYJIEH

44-477 Pa3noxeHue MHOTOYJICHOB Ha
MHOXXHUTeNU. BpiHeceHue o001ero
MHOHTEIIS 38 CKOOKHU
48-50.Pa3znoxenne MHOTOYJICHOB Ha
MHOXHTENU. MeTo1 rpylnnmupoBKU
51.Koumponvnaapaboma Ne 3
«Paznoscenue mnozounenoé Ha
MHOMCUmMenu»

52-54 IlpousBenieHNe pa3HOCTH M
CYMMBI JIBYX BBIpaKCHUI
55.Konmponvnan paooma 3a |-
noJayzooue

56-58.Pa3HOCTh KBaJIpaTOB JIBYX BhI-
paxkeHuu

59-62.KBagpar cymmbl U KBajpar
Pa3HOCTH JBYX BBIPXKCHHI
63-65.I1peoOpazoBaHre MHOTOUJICHA
B KBaJpaT CyYMMbl WU Pa3HOCTU
JBYX BBIPaXCHUU

66.Konmponvnaa paooma Ne 4
«Ilpeobpazosanue mnozounenos»
67,68. Cymma u pa3HOCTH KyOOB
JBYX BBIpaKECHUUN
69-72.IIpumeHeHne pa3IMIHbIX CIIO-
co00B pa3NoKeHHUSI MHOTOWICHA Ha
MHOXHUTENN

73.1loBTOpEHHE W CHUCTEMaTH3aIUs
y4eOHOTO MaTepuaa
74.Konmponvnaa paboma Ne 5
«Ilpumenenue paznuunvlx cnoco-
006 pasznoicenus MHO204Y1eHA HA
MHOMCUmMenu»

VYMHOKEHHE MHOTO-
yjleHa Ha MHOTIO-
YJIeH

Pa3nioxxeHne MHOTO-
YJICHOB HA MHOKH-
Tean.  BuiHeceHme
00IIIET0 MHOKHUTEIS
3a CKOOKH
PaznoxxeHue MHOrO-
YJICHOB HAa MHOXHU-
tenu. Meron rpyn-

IIAPOBKHU
[IpousBenenue pas-
HOCTU W  CYMMBI

JIBYX BBIPaKCHUI
Pa3HocTh kBajpaToB
JIBYX BBIpaXKEHU
KBagpat CYMMBI
U KBaJpaT Pa3HOCTH
JIBYX BBIPaKCHUI
[IpeoOpazoBanue
MHOTO4JIEHA B KBa/JI-
paT CyMMBbI WJIU pa3-
HOCTH [IByX BBIpa-
KEHUHN

CymMma U pasHOCTh
KyOOB JBYX BBbIpa-
KEHUH
IIpumenenue  pas-
JUYHBIX  CIIOCOOOB
Pa30KEHHUsI MHOIO-
YjleHa Ha MHOXHU-
TeNU

HAa MHOTOWIEH, YMHOXCHUS
MHOTOYJICHOB.

YMeTh: Ookasvieamb CBOU-
CTBa CTEMECHHU C HATypajlbHbIM
IIOKa3aTejaeM, 3aluChIBaTh M
JIOKa3bIBaTh (DOPMYJIBI: POMU3-
BEJICHUS CYMMBI W Pa3HOCTH
JBYX BBIP@XEHHM, pPAa3HOCTU
KBaJpaTOB JIByX BBIPaXKEHUH,
KBajJpaTa CyMMBbl W KBajpara
Pa3HOCTH JBYX BBIPAYKECHUH,
CyMMBbI KyOOB M Pa3HOCTH KY-
OOB JIBYX BBIPAXKEHUM.
Buiuucnames 3HaueHHe BbIpa-
KEHUW C MIEPEeMEHHBIMU, TPHU-
MCHSTHh CBOMCTBA CTCIICHH JIJIS
peoOpa3oBaHUsl BBIPAKCHUH,
BBITIOJIHATh YMHOXKEHHE OJIHO-
YJICHOB M BO3BEACHHUE OJHO-
YJICHA B CTENEHb, MPHUBOIUTH
OTHOWICH K CTaHAapTHOMY
BH]y, 3alIUChIBATh MHOTOYJICH
B CTaHJApPTHOM BHJIE, OIpE]Ie-
JATh CTENCHb MHOI'OYJICHA,
peoOpa3oBLIBATh TPOU3BE/IC-
HHE OJTHOYJICHA U MHOTOYJICHA;
CYMMBI, pa3HOCTH, TTPOU3BE/IE-
HUS JBYX MHOTOWICHOB B MHO-
rowieH. BeIMonHATH pasznoxe-
HHE MHOI'OYJIEHAa Ha MHOXKH-
TEJIH CIIOCOOOM BBEIHECCHUS 00-
IIET0 MHOXKHMTEJS 3a CKOOKH,
CIIOCOOOM TPYMNIUPOBKH, TIO
dbopmynam
YMHOKCHHS U ¢ IPUMCHECHUEM
Hc-

IMOJIb30BAaTh YKA3aHHEIC Hp606-

COKPAIIEHHOTO

HECKOJIbKUX CIIOCOOOB.

pa3oBaHHUS B IpOIIECCe pelle-




HUsl YpPaBHEHUH, 0KA3aTellb-
CTBA YTBEPXKICHUH, PELICHHUS
TEKCTOBBIX 3a]a4

®yukuuu (12 yacos)

75,76. CBsi3M MEXIy BEITMYUHAMH.
OyHKIUA

77,78. Crioco6bl 3aanus pyHKITUU
79,80. I'pacdpux Gpynkumu
81-84.Jluneitnas pynkuusa, e€ rpa-
(buKHu CBOMCTBA

85.IloBTOpeHre U cuUcTEeMaTU3aIs
y4eOHOro Marepuaia
86.Konmponvnan pavoma Ne 6
«Dynkyuw)

CBsi3u MexXly Beu-
yuHamu. OyHKIUS

CrniocoObl  3a1aHus
byHKIIUN
['paduk pyHKIIMN

Jluneitnas GpyHKIuS,
e€ rpaduKu CBOW-
CTBa

3namp: TPUMEPHI 3aBUCUMO-
CTEU MEXy BEJIMYMHAMHU, Pa3-
JM4aTh CPeau 3aBUCUMOCTEU
(GyHKUIHMOHATBHBIE 3aBUCUMO-
CTH.

Onucvieamov nouamusi: 3aBUCH-
MOW U HE3aBUCUMOU MEPEMEH-

HbIX, (YHKIUMH, aprymeHTa
(GyHKUHMH; CIOCOOBI 3aJaHus
¢bynkuun.  PopMyaupOBaThH

onpejeNneHus: 00JlacTu orpe-
neneHus: (PpyHKIuM, o00JIacTU
3HaueHui (QyHKIUU, rpaduxa
byHKUMKU, JUHEWHON (YHK-
AW, IPSIMOUN TPONIOPLIUOHAIIb-
HOCTHU.

YMmerb: gviuucisims 3HaYECHUE
(GyHKUMHA TIO 3a/laHHOMY 3Ha-
YEHHUIO apTYMEHTa, COCTaBIIATh
TaONMHIBl 3HAYCHUH (PYHKITUH,
CcTpouTh Tpaduk QyHKIUH, 3a-
JAHHOM TaOJIMYHO, 10 rpaduKy
byHKINU, SBISIIOIIEHCS MOje-
JbI0  pealbHOTO  Ipoliecca,
OTIPEIETATh XaPaKTEPUCTUKU
ATOrO TIpolecca, CTPOUTh T'pa-
¢buK JUHEWHOW (QYHKIMH W
MPAMOM MPONOPLUHOHATBHOCTH
ONUCHIBAaTh  CBOWCTBA

byHKIMIA

OTHX

CucreMbl THHEHHBIX YPABHEHHH C
ABYMS IlepeMeHHbIMHM (23 yaca)

87-89.YpaBHeHus ¢ 1ByMs MepeMeH-
HBIMU

YpaBHEHUSI C JIByMs
MEPEMEHHBIMU

3HaTh: ypaBHEHHUS C ABYMsI I1e-
PEMEHHBIMU; JTUHEHHOTO ypaB-
HEHUs C JByMS IEPEMEHHBIMH;
IBYX

CHCTCMBI JIMHEHWHBIX




90-93.JIuneiiHOE ypaBHEHHUE C IBYMsI
NEePEMEHHBIMU U €r0 rpapuk
94-97.CucteMbl ypaBHEHUH ¢ IBYyMs
nepeMeHHbIMU. [ paduyeckuii MeTo
pEelIeHUs] CUCTEMbI ABYX JIMHEHHBIX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU
98-101.Pemennie cuctemM JUHEHHBIX
ypaBHEHUHN METOJIOM TTOJICTAHOBKHU
102-104.Pemenne cucteMm JIMHEH-
HBIX YPaBHEHUI METOJIOM CJIOKEHUS
105-108.Pemienue 3a1a4 ¢ MOMOIIBIO
CHCTEM JINHEMHBIX YPaBHEHUN
109.IloBTOpEHNE U cUCTEMaTU3aLUS
y4eOHOT0 MaTepuaa
110.Koumponvnaapaooma Ne 7
«Cucmembl TUHEHHBIX YPAGHEHUIL C
08YM NePeMEHHbIMUY

JluneitHoe  ypaBHe-
HUE C JBYMs Iepe-
MEHHBIMH U €TO0 Ipa-
bux

CucreMbl  ypaBHe-
HUM C JABYMS Iiepe-
MeHHbIMH. ['padu-
YECKUWA METOJ pe-
HICHUS CHUCTEMBI
JBYX JIMHEWHBIX
YPaBHEHUW C JIBYMS
MIEPEMEHHBIMU
Pemenne  cucrem
JMHEWHBIX YypaBHE-
HUM METOJIOM IIOJ-
CTaHOBKU

Pemienne  cucrem
JIMHENHBIX YypaBHE-
HUM METOAOM ClJIO-
JKECHUS

Pemenne 3amau c
MMOMOIIBI0  CHUCTEM
JMHEWHBIX YypaBHE-
1305071

YPaBHEHUH C IBYMsI IEPEMEH-
HBIMU; PEAJbHBIX MPOLECCOB,
Il KOTOPBIX YypaBHEHHE C
JBYMsI TIEPEMEHHBIMHU WJI CH-
CTeMa YPaBHECHUU C IByMS Iie-
PEMEHHBIMM SIBJISIIOTCSI Mate-
MaTUYECKUMH MOJEISIMHU.
Onpenensrp, SBISETCS U apa
Yucel  pEUICHWEM JaHHOTO
YpaBHEHUS C JBYMs IE€PEMEH-
HBIMU.

Dopmynuposams:
onpeoenenus: PElIeHUs ypaB-
HEHHUS C IBYMSI IEPEMECHHBIMU;
YTO 3HAYUT PEIIUTh YPaBHEHUE
C IOBYMs MEPEMEHHBIMU; Ipa-
¢dbuKa ypaBHEHUSI C JBYyMS Iie-
PEMEHHBIMU; TUHEUHOTO YpaB-
HEHHUS C IBYMSI IEPEMEHHBIMU;
pelIeHUs CUCTEMbI YpaBHEHUN
C ABYMSI IEPEMEHHBIMU;
c80lCcmea ypaBHEHHUN C IBYMS
NIEPEMEHHBIMM.
Onucvlieamsb: CBOUCTBA rpa-
(dbuvKa TUHEHHOTO YpaBHEHHUS B
3aBUCUMOCTH OT 3HAYEHUU KO-
3¢ puLeHTOB,
METO/1 PEIICHHS CUCTEMBI IBYX

rpaduueckuit

YPaBHEHUM C IBYMsI IIE€PEMEH-
HBIMU, METOJ TNOJCTAHOBKHU U
METOJ CIIOKEHHUS IS PEILICHUS

IBYX
YPaBHEHUH C IBYMsl IIEpEMEH-

CHUCTEMBI JIMHENHBIX
HBIMU.

Cmpoums TpaduK JTUHEUHOTO
YpPaBHEHUS C JBYMs IEPEMEH-
HbIMH. PemaTh cucTemsbl IBYX
JIMHEWHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMHU.




Pewams TexcToBblE 3a1a4u, B
KOTOPBIX CUCTEMA JIBYX JIMHEH-
HBIX YpaBHEHUH C IByMs epe-
MEHHBIMU SIBJISIETCS MaTEMaTH-
YECKOM MOJENBI0 PEATBHOIO
mporecca, U HMHTEPHIPETUPO-
BaTh pPE3yJIbTAT PEIICHUSI CHU-
CTEMBI

IloBTOpeHne u cucremMaTuzanus
yueOHOro marepuaJja (12 yacon)
111-114. IToBTOpeHUE
115.Hmozosas koumponavnaa pa-

ooma
116-120.IToBTOpeHME

TemaTuyeckoe mianuposanue. I'eomerpus. 7 kiaace

25 nenenb (HOSIOpb-Mail)— 1 yac ayUuTOpHBINA U 1 4ac caMOCTOSITEIbHOTO U3YUYEHUs B HEJIEITIO

(50 gacoB)
Ne | HazBaHnue pa3znenoB u TeM ypOKOB, | DeMeHThl  coaep- | [IpenMerHsle muianupyemMble
T/T1 | KOJIMYECTBO YacOB YKaHUs ypoKa pe3yabTaThl 00yUEHHUS
1. | IIpocreiimmue Touku U IpsIMBbIC Ilpueooums TIpUMEpHI TEO-
reoMeTpru4ecKue ¢urypel | OTpe30Kk ¥ €ro | METpUYeCKux (Quryp.
U ux cBoiicTBa (11 yacos) JUJTAHA Onucvleamsb TOUKY, TIPSMYIO,
1. Touku u npsimMbIe Jlyu. Yrou. U3mepe- | OTpe30K, J1yd, YroJ.
2,3. OTpe3oK u ero aauHa HUE YTJIOB Dopmynuposams:

4,5. JIyu. Yron. I3mepenue yrioB
6,7. CMmexHble W BEpPTUKAIbHBIC
YTJIBI

8.IleprieHIMKYISIpHBIE IPSAMBIE
9.AxcnoMBbI

10.IToBTOpEHHEe U cHUCTEMaTU3AIUA
yueOHOro Marepuasa
11.Konmpoavnaa paooma Ne [
«llpocmenimiue 2eomempuueckue

duzypor
U ux ceolcmea)

CmexHblE U BEPTH-
KaJIbHBIE yTIIBL. [lep-
NEHIKYJIIPHbIE
IpsIMBIE

AKCHUOMBI

onpeoesienus; PaBHbIX OTPeE3-
KOB, CEpEIMHBI OTPE3Ka, pac-
CTOSIHUSL MEXIY IBYMSI TOY-
KaMH, JIOTOJHUTENbHBIX JIy-
4yeu, pa3BEPHYTOTO yTJia, paB-
HBIX YIJIOB, OHCCEKTPHUCHI
yIJIa, CMEXHBIX U BEPTUKAJIb-
HBIX  YIJIOB, II€pECceKaro-
IIUXCS TPSAMBIX, MNEPIEH]IN-
KYJIAPHBIX TNPSIMBIX, HEPIECH-
JUKYJIsipa, HAKJIOHHOM, pac-
CTOSIHUSL OT TOYKM JI0 Tpsi-
MOM;

ceolticmea:  PacmloJIOKECHUS
TOYEK Ha [IPSAMOM, U3MEPEHUS




OTPE3KOB U YTIJIOB, CMEKHBIX
Y BEPTUKAJIBHBIX YIJIOB, MEP-
NEHAUKYJISAPHBIX  MPSIMBIX;
OCHOBHO€ CBOWCTBO MPSIMOM.
Knaccuguyuposams yrimi.
Jlokaszvieamsb: TEOPEMBI O TIE-
PECEKAIOMIUXCST TPAMBIX, O
CBOMCTBAaX CMEXHBIX U BEp-
TUKAJIbHBIX YIJIOB, O €JUH-
CTBEHHOCTH IMPSAMOW, IIep-
MEHAUKYJISIPHOU TAaHHOU
(cimyyait, Korjga TOYKa JIEXKUT
Ha JJAHHOMW MPSMON).
Haxooums pnuHy oTpeska,
rpagyCHyl0 Mepy yria, Hc-
MOJIb3ysl CBOMCTBA MX H3MeE-
PEHUIL.

Hzo006pasicams ¢ TOMONIBIO
YEpTEKHBIX ~ MHCTPYMEHTOB
reoMeTpuiecKkue  (QPuUryph:
OTPE30K, JIy4, YTOJI, CMEXKHBIE
U BEPTUKAIBHBIE YTJIbI, MEp-
MeHIUKYJISIPHBIC TIPSIMBIE, OT-
PE3KH U JIyUH.

Tlosichams, 9TO TaKoe aKCH-
oMa, OIpEICTICHHUE.

Pewams 3a1aun Ha BEIUKMCIIC-
HHUE U J10Ka3aTeIbCTBO, MPO-
BOJISI HEOOXOJMMBIE JOKa3a-
TEJIbHBIE PACCYXKICHUS

Tpeyroabuuxu (12 yacos)

12,13. PaBHbIE TpeyroJbHUKH. BBbI-
coTa, MeAuaHa, OHMCCEKTpHuca Tpe-
YTOJIbHUKA

14-16.11epBblif 1 BTOpON MPU3HAKU
pPaBEHCTBA TPEYTOJLHUKOB
17-19.PaBHOGEAPEHHBIN  TPEYTOIb-
HHUK U €r0 CBOMCTBA

20.IIpusnaku PaBHOOEIPEHHOTO
TpPEyroJbHUKA

21,22. Tpetnii MpU3HAK PABEHCTBA
TPEYrOJILHUKOB. Teopemsl
23.Konmponvnaa paooma Ne 2
«Tpeyzonvruxuy

PaBHuble  Tpeyromub-
HUKUA. BricoTa, Mme-
JMaHa, OucceKkTpuca
TPEyroJibHUKa
IlepBbiii U BTOpOU
MpPU3HAKK  PaBEH-
CTBa TPEYTOJbHUKOB
PaBHOOEIpeHHBIN
TPEYTOJbHUK U €ro
CBONMCTBA

[Ipu3znaku  paBHO-
OeApeHHOTO  Tpe-
YTOJIbHUKA

Onucwléamsb CMBICIT TIOHATHS
«paBHble (urype». I[Ipuso-
JIUTh TIPUMEPHI PaBHBIX (HH-
Typ.

H3z00pasicams ¥ HAXOTUTH HA
PUCYHKaX pPaBHOCTOPOHHUE,
paBHOOENpPEHHBIE,  MPSIMO-
YTOJbHBIE, OCTPOYTOJIbHBIC,
TYHOYTOJbHBIC TPEYTroJib-
HHUKH U UX DJIEMEHTEI.
Knaccuguyuposamo Tpe-

YTOJIbHUKHK 11O CTOpOHaM

Y yTJIaM.




Tperuit npusHak pa-
BEHCTBA TPEYIrOJib-
HUKOB. Teopembl

Dopmynruposams:
onpeoenenusi:  OCTPOYTOJIb-
HOTO, TYIOYIOJIBHOTO, IIpsi-
MOYTOJIBHOTO, PaBHOOEIpEH-
HOT'O, PABHOCTOPOHHETO, pa3-
HOCTOPOHHETO TPEYTrOJbHU-
KOB; OHMCCEKTPHUCHI, BBICOTHI,
MeJIMaHbl TPEYTOJbHUKA;
PaBHBIX TPEYTrOJIbBHUKOB; Ce-
PEOVMHHOTO TNEPHEHIUKYJIIApa
OTpe3Ka; IMEepUMeTpa Tpe-
YTOJIbHUKA;

ce80licmea. paBHOOEIPEHHOTO
TPEYTOJIbHUKA, CEPEIUHHOTO
NEPHEHANKYIJIIpa  OTpE3Ka,
OCHOBHOTO CBOMCTBAa paBEH-
CTBa TPEYTOJIbHUKOB;
NPU3HAKU: PABEHCTBA Tpe-
YTOJIBHUKOB, pPaBHOOEIPEH-
HOTO TPEYTOJbHUKA.
lokazvieamb  TEOpEMBL: O
€IUHCTBEHHOCTH  NIPSIMOH,
MEPIIEHAUKYJISIPHON JTaHHOM
(cry4aif, Korja TOYKa JIEKHUT
BHE [aHHOW NpsIMOH); TpHU
MpU3HAKa paBEHCTBA Tpe-
YTOJIbHUKOB; TIPU3HAKU PaB-
HOOEAPEHHOTO TPEYroib-
HUKA; TEOPEMBI O CBOMCTBAX
CEpPEAMHHOTO  TEPICHINKY-
Jsipa, PaBHOOCIPEHHOTO U
PABHOCTOPOHHETO TPEYTOJib-
HUKOB.

Pasvscusme, 4T0 TakKoe TEO-
peMa, OMHUCHIBATH CTPYKTYPY
TeopeMbl. OOBICHATD, KAKYIO
TEOpEeMy Ha3bIBalOT 00Opart-
HOI JaHHOM, B 4EM 3aKJIr0ya-
€TCS METOJ J0Ka3aTesIbCTBa




OT IPOTHUBHOTIO. HpI/IBOI[I/ITB
IMPpUMCPLbI HCIIOJb30BaHUA
9TOro Me€roJaa.

Pemats 3aJa4r Ha BBIYHCIIC-

HHEC M A0Ka3aTCIIbCTBO

IMapanaeasHbie npsimblie. Cymma
YIJIOB TPeyroJbHuka (12 yacos)
24 IlapanienbHble MPSMbIE
25.1lpu3HaKku MmapamienbHOCTH Mps-
MBIX
26,27.
PSIMBIX
28-30.CymMa yrjoB TpeyrojabHUKa

CpolicTBa MapaieIbHbIX

31.IIpAMOYTOJIbHBIA  TPEYTOJIBHUK
32,33. CgoiicTBa MPSMOYTOIBLHOTO
TPEYroJIbHUKa

34.IloBTOopeHrne W cUCTEMaTU3aLUS
y4eOHOTo MaTepuaa
35.Koumponsnan paooma Ne 3
«Cymma  y2noe mpeyzonbHUKa)

[TapannensHble nps-
MbIE

[Ipu3naku  mapan-
JEIBHOCTU TPSIMBIX

CeoiicTBa  mapain-
JICJIbHBIX MPAMBIX
Cymma yrioB Tpe-

YTOJIbHHUKA
[IpstMOyTONIBHBIM
TPEYTOJIbHUK
ConctBa  mpsAmo-
YTOJIBHOTO Tpe-
YTOJIbHHUKA

Pacnosnasams na yeprexax
napajuieIbHbIE MPSIMBIE.
N306paxaTh C NIOMOILBIO JIU-
HEHKM W YTOJbHUKA Hapai-
JIEJIbHBIE MIPSIMBIE.
Onucvlgams yriibl, 00pa3zo-
BaHHbIE TP TEPECCUYCHUU
JBYX IIPSIMBIX CEKYLIEH.
Dopmyruposams:
onpeodenenus; NapalIeIbHbIX
IPSIMBIX, PACCTOSTHUSL MEXKY
NapaJUICIbHBIMU  NIPSIMBIMU,
BHEIIHEIO YIVIA TPEyroJjb-
HUKa, TUIOTEHY3bl U KaTETa;
ceoucmeq:  TAPaJUICIIbHBIX
NpsMBIX; YIJI0B, 00pa3oBaH-
HBIX MpU MEpPEeCceYeHUH Ta-
pPAJUIETBHBIX MNPAMBIX CEKY-
1I€i1; CYMMBI yJIOB TPEYTOJib-
HUKA; BHEIIHEro yrja Tpe-
YIOJIbHUKA;,  COOTHOIIEHUM
MEXIy CTOPOHAMHU U YIJIAMH
TPEYTOJIbHUKA; TPSIMOYTOJIb-
HOTO TPEYroJIbHUKA; OCHOB-
HOE€ CBOMCTBO IAapaAJUIEIbHBIX
IPSIMBIX;
npu3HaxKuy: TapajieIbHOCTH
NPSIMBIX, PaBEHCTBA IPSMO-
YTOJBHBIX TPEYTOJbHUKOB.
/Jlokazvieamsb: TEOPEMBI O
CBOWMCTBAX  IapaJlICIbHBIX
IPSIMBIX, O CYMME YIJIOB Tpe-
YTOJIbHUKA, O BHEIIHEM YTJIE

TPEYrOJIbHUKA, HEPaBEHCTBO




TPEYTOJIbHUKA, TEOPEMBI O
CPaBHEHUU CTOPOH U YIJIOB
TPEYTrOJIbHUKA, TEOPEMBI O
CBOMCTBAaX IPsAMOYIOJIBHOTO
TPEYTOJIbHUKA, IIPU3HAKU I1a-
PaJUIENIbHBIX MIPSMBIX, PABEH-
CTBA NPSAMOYTOJBHBIX Tpe-

YTOJIbHUKOB.

Pewams 3a7aum Ha BEIYUCIIE-
HUE U JOKA3aTEIHLCTBO

OKpy:XHOCTb U KPYT.
I'eomeTpuyecKkue MOCTPOEHUS
(11 gyacoB)

36.'eomeTpuueckoe MECTO TOYEK.
OKpyX HOCTb U KpyT

37,38. HekoTopble CBOMCTBA OKPYX-
HocTu. KacarenbHasi K OKpY»KHOCTH

39,40.0nucanHasg  ©  BIMCAaHHAasS
OKPY>KHOCTH TPEYTrOJIbHUKA

41,42. 3amaun Ha IOCTPOCHUE

43,44. MeTosT TEOMETPUIECKUX MECT
TOYEK B 3aJladyaX Ha TOCTPOCHHE

45.1loBTOpEHNE W CHUCTEMATHU3ALMS

y4eOHOro MaTepuasa

46. Konmpoavnaa paooma Ne 4
«OKpystrcnocms u Kpy»

I'eomerpuueckoe
MECTO TOYEK.
OKpy»XHOCTb U KpyT

Hexoropeie  cBoii-
CTBa OKPY>KHOCTH.
KacarensHas K
OKPYKHOCTH
OnmcanHass ¥ BIIH-
CaHHasl OKPY>KHOCTH
TPEYTOJbHUKA
3agaun Ha TOCTpoe-
HHE

Meron reomerpuye-
CKMX MECT TOYEK B
3a/1a4ax Ha MocTpoe-
HHE

lloacHuame, 4TO Takoe 3a7ayva
Ha MOCTPOEHUE; T€OMETpUYE-
ckoe Mecto Touek (I'MT).
ITpuBogute npumepsr [ MT.

Hzo06pasicams Ha pUCYHKAX
OKPY’KHOCTb U €€ 3JIEMEHTHI;
KacaTeJIbHYIO K OKPYKHOCTH;
OKPY>KHOCTh, BIIMCAaHHYIO B
TPEYTOJIBHUK, U OKPY>KHOCTb,
OMMCAaHHYI0  OKOJIO  HEro.
OnuceIBaTh B3aMMHOE PacIio-

JI0’)KEHUE OKPYKHOCTH U TPsi-

MOM.
Dopmynruposams:
onpeoenenusi. OKPYKHOCTH,

Kpyra, ux 3JIEMEHTOB; Kaca-

TEIbHOW K  OKPYXHOCTH;
OKPYKHOCTH, OIMCAaHHOM
OKOJIO  TPEYrOJIbHHUKA, |

OKPYKHOCTH, BIIMCAHHOM B
TPEYTOJIbHHUK;

C80UCMBA: CEPEANHHOIO Tep-
neHaukyisipa kak I'MT; Ouc-
cekTpuchl yria kak ' MT; ka-
CaTEJIbHOM K OKPY>KHOCTH;
JAaMeTpa W XOpAbI; TOYKHU
IIEPECEUCHUs]  CEPEIMHHBIX

NEPHEHANKYJISIPOB  CTOPOH




TPEYTOJbHUKA; TOYKH Iepe-
CeYeHUs OHCCEKTPHUC YIJIOB
TPEYrOJIbHUKA;

NpU3HaKy KacaTeJabHOM.
/Jlokazvieams: TEOPEMBI O Ce-
PEIMHHOM TEPHEHIUKYISIPE
U OHCCeKTpHCe yria Kak
I'MT;

O CBOMCTBax  KacaTeJbHOMW;
00 OKPY>XHOCTH, BITMCAHHOM
B TPEYTOJILHUK, OIKMCAHHOMN
OKOJIO TPEYroJIbHUKA; IIpH-
3HAKU KacaTeJIbHOM.
Pewams ocHOBHBIE 3anauu
Ha MOCTPOCHUE: MOCTPOCHUE
yIJjia, paBHOTO JIaHHOMY; IO-
CTPOCHHUE CEPEIUHHOIO IIep-
MEHAUKYJApa JaHHOTO OT-
pe3Ka; MOCTPOCHUE MPSIMOM,
MPOXOASAUIEH 4Yepe3 JTaHHYIO
TOYKY U TEPHEHIUKYJIIPHOU
JTAaHHOM MPSIMOIA; TOCTPOCHUE
OMCCEKTPHUCHl JAHHOTO YIIIa;
MOCTPOEHUE  TPEYTOJIbHUKA
1o JBYM CTOpPOHaM U YTJy
MEXJYy HUMH; 10 CTOPOHE U
JIBYM TIPUJICKAIUM K HEH yT-
JIaM.

Pemate 3amaum Ha moctpoe-
Hue metojgoM I MT.
Cmpoums TPEYroJIbHUK TIO
TPEM CTOPOHAM.

Pewams 3a1aum Ha BeIUMUCIIC-
HHUE, J0Ka3aTeJIbCTBO U MO-
CTPOECHHUE

IloBTOpeHne W cucTEeMATH3ALMS
yueOHOro marepuaJja (4 yaca)
47-50.IToBTOpeHue




TemaTuyeckoe njianupoBanue. Maremaruka. 8 kiacc (204 gaca)

Baok Anredpa

TemaTnueckuii muian. Ajareopa.

102 gyaca B rox (68 yaca ayTuTOpHBIX U 34 yaca caMOCTOSITEILHOTO N3yUCHHS)

No Coneprxanne yaeOHOTO MaTepuaia Komu- | Konu-
YECTBO | YECTBO
4acoB | 4acoB
aynu- | Ha ca-
TOPHBIX | MOCTOS-

TEIbHOE
u3yde-
HUE
IToBTOpEeHue Kypca 7 kiaacca 4
1 OaHOYJIEHBI U MHOTOYWICHBI. JIeMCTBUS ¢ OAHOYICHAMU U MHOI'O- 1
yieHamu. CTeneHb ¢ HaTypaJbHBIM [TOKa3aTeJIeM, CBOMCTBA.

2 Peuienrie ypaBHEHUIN U CUCTEM. 1

3 I'paduxu pyHKIMIA. 1

4 Bxoonasa konmponvnasn paboma 1

I'naBa 1. PaunoHajibHbIe BbIPpasKeHUS 40

5,6 | PanmonanpHbIC 1poOH 1 1

7-9 | OcCHOBHOE CBOMCTBO paIMOHAILHON APOOH 2 1

10- | CnoxeHue M BBIYMTAHUE PAIMOHATILHBIX APOOCH ¢ OTMHAKOBBIMHU 2 1
12 3HAMEHATEJISIMU

13- | Cnoxenue U BHIYMTAHHUE PAlMOHATBHBIX APOOEi C pa3HbIMHU 3HA- 4 1
17 MEHATEJISIMU

18 | Konmponvnasn paboma Ne 1 «Cnoscenue u luumanue payuo- 1

HAIbHBIX OpOoDeil»

19- | YMHOXeHue U JerieHue paldoHalbHBIX apoOeil. Bo3Benenue pa- 3 1

22 IIMOHAJILHOMN JPOOH B CTETICHB

23- | ToxnecTBeHHBIE MPE0OPA30BAHMS PAITMOHATBHBIX BBIPAKEHUN 4 1

27

28 | Konmponvnas paooma Ne 2 «YmHuoocenue u oenenue pauuo- 1
HAIbHBIX OpODeil)
29- | PaBHOCUIIbHBIEC ypaBHEHUS. PaninoHanbHble ypaBHEHUS 2 1

31




32-
34

Crenens ¢ HCJIBIM OTPHULATCIIBHBIM ITOKA3aTCJICM

35-
39

CBolicTBa CTEIICHU C IOCJIBIM ITOKAa3aTCICM

40-
43

OyHKIUA Y = K e€ rpadux
X

44

Koumponovuas paooma Ne 3 «Ceoiicmea cmenenu ¢ yeanvim payu-
OHAJIbHBIM NOKA3amesem)

I'naBa

2. KBajgpatnbie KopHU. [eificTBUTEIbHBIE YHCJIA

45-47

®dynkuus y = x% u eé rpaduk

48-50

KBanpatHsie kopHu. ApudmMeTnyecKkuil KBaapaTHbIil KOPEHb

51-52

MHOX€ECTBO U €TI0 JICMEHTHI

|

53

Koumponwvnan paooma 3a 1 nonyzooue

54,55

[TonmHOkecTBO. Oniepaniii HaJl MHOKECTBaAaMU

56,57

YucioBble MHOKECTBA

58-61

CBoiicTBa apu(PMETHUECKOr0 KBaIPaTHOTO KOPHS

62-65

TO)KI[GCTBGHHBIC Hp606paBOBaHI/I}I BBIpa}KCHI/Iﬁ, COACPIKAIIUX
KBaApPaTHBIC KOPHHU

NN RFRPRPIEPRPEPRDNDN

NN

66-68

Dynkuua y =-/x 1 eé rpaduk

69

Koumponwvnas paboma Ne 4 «Keaopamnuwie Kopru»

I'naBa

3. KBagpaTHble ypaBHeHU S

70-72

KBanparhusie ypaBHeHUs. PemeHne HEMoOMHbIX KBAJIpPATHBIX ypaB-
HEHUU

73-76

®opMya KOpHEN KBaJPaTHOTO YPaBHEHUS

77-79

Teopema Buera

80

Konmponwvnas paooma Ne 5 «Keadpamuwie ypagrnenus»

81-83

KBanparnseiit TpéxuiieH

84-88

Pemenne ypaBHeHHMI, KOTOpbIE CBOAATCSA K KBaJIpaTHBIM ypaBHE-
HUSAM

WIFL,FPIDNDND

89-94

PanponanbHble ypaBHEHUS KaK MAaTEMATHYECKUE MOJICNIH peallb-
HBIX CUTYaIUl

95

Konumponwvuas paboma Ne 6 « Payuonaivhule ypasHeHus Kaxk ma-
memamuyecKue Mooeau PeaibHblX CUmYyayuin

IloBTOpEHME U ccTeMaTH3ANMS Y4eOHOT0 MaTepHaJia

96-98

YnpaxHeHus 1151 TOBTOPEHUS Kypca 8 Kiacca

99

Hmozosasa konmpoavnas paboma

-

100-
102

VYnpaxxHeHus 1Ji1 NOBTOPEHHUsSI Kypca 8 Kiacca




baok I'eomerpus
TemaTuyeckui miiad. I'eomerpus

68 yacoB B roj (34 yaca ayIUuTOpHBIX U 34 yaca CaMOCTOSITEILHOTO U3yUCHHUS)

No Konnue- | Konuye-

ypo | Conepxanue yueOHOTro MaTepuana CTBO 4Ya- | CTBO 4a-

ka COB COB Ha

ayu- camo-
TOPHBIX | CTOSI-

TEIbHOE
u3yde-
HUE

I'maBa V. YeTbIpexyroJbHUKH 24

1 MHOroyroJibHUKH 1

2-3 | YeThIpexyroJbHUK 2

4-6 | [Tapamremorpamm. 3

7 [Tapannenorpamm. CamocTosiTenbHas pabota 1

8-9 | Tpanerus. 2

10 | Tpaneums. CamocTosTenapHas paboTta 1

11- | IMapamnenorpamm u Tpanenus. Pemenue 3aqad. 2

12

13 | IMapamnenorpamm u tpanenusa. CamoctosiTenbHast paboTa. 1

14- | IIpssMmOyTOJILHUK 1 1

15

16- | Pom0 1 1

17

18- | Kagpar 1 1

19

20- | OceBas ¥ IEHTpaJIbHAS CHMMETPUS 2

21

22- | Penrenne 3amau 2

23

24 | Konmponvnas paboma Nel no meme: « HemoipexyzoabHuxku. 1

I'nmasa VI. omaap 22

25 | [lonsiTe MOMAAM MHOTOYTOJIbHUKA 1

26 | Ilmomaas npssMOYroJibHUKA

27- | IInomanp mapajienorpaMmma. 1 1

28




29 | [nomans napamienorpamMmma.

30- | [Inomaab TpeyroabpHUKA.

31

32 | [Inomanap TpeyroapHUKA.

33- | [Inomans Tpamenuu

34

35- | Pemienne 3amau. Ilnomane mapamnenorpamma, TpPEyTroJbHHKA U

36 | rpaneruu. CamocTosiTenpHas padoTa.

37- | Teopema ITudaropa.

38

39 | Teopema Iludaropa. Pemenue 3amauy.

40 | Teopema Iludaropa. CamocTosiTenbHas pabota

41- | Pemenue 3agaq

45

46 | Koumponvnasa paboma Ne2 no meme: «Ilnowaowy.

I'naBa VII Onpenesnenne nogo0HbIX TPEYroJbHUKOB 26

47- | Onpenenenre NoJOOHBIX TPEYTOJIbHUKOB

49

50 | [lepBbIit npu3HaK MOA00OHUS TPEYTOJbHUKOB

51 | Bropoii npu3Hak no/100Msi TPEyTOJIbHUKOB

52 | Tpernii nmpu3HaK Moaoousi TPEYrOIbHUKOB

53 | Ilpusnaku mogo6us TpeyronbHuKkoB. CamMmocTosTenbHas paboTa.

54- | [IpusHaku no100us TpeyroiabHUKOB. Pelenue 3anay.

55

56 | Konmponvnas paoboma Ne3 no meme: «Ilpuznaku noooousn
mpeyzo1bHUKO08)

57- | Cpenusia TuHUS TPEYTOJIbHUKA.

58

59 | Cpennss nunus TpeyroiabHuka. CaMocTosSTenbHAsS padoTa.

60- | IIponoprroHanbHBIE OTPE3KH B MPSMOYTOIBHOM TPEYTOJIbHUKE

62

63- | [Ipumenenre mog00Ms K JOKA3aTEIbCTBY TEOPEM U PEIICHUIO 3a7a4.

65

66 | [Ipumenenue mogoOusl K TOKA3aTEIHCTBY TEOPEM U PEIICHUIO 3a7ad.
CamocrosiTenbHas paboTa

67- | CooTHOWIEHUSI MEXAY CTOPOHAMH U yriaMH MPsIMOYTOJBHOTO

69 | TpeyroJyibHHKA.

70 | CooTHomIeHUS MEXAY CTOpPOHAMH U yriaMH MPsIMOYTOJBHOTO
TpeyroyibHuKa. CaMocTosITeNbHAs padoTa.

71 | Pemenue 3anau.

72 | Konmponovnaa paboma Ne 4 no meme: «Ilpumenenus nooobus K
peutenuio 3a0ayuy

I'nasa VIII. OxkpyxHocTh 26




73- | B3auMHoe pacnosiokeHue NpsMoil 1 OKPYKHOCTU 1 1
74
75- | KacarenbHasi K OKpY>KHOCTH 1 1
76
77 | KacarenbHasi K OKpY>KHOCTH 1
78- | I'pamycHas Mepa Iyru OKPY>KHOCTH 1 1
79
80- | Teopema 0 BITMCAHHOM YTJIC 1 1
81
82- | LlenTpanbHble U BIIMCAaHHBIC YIIIBl. Pemenue 3anau 1 1
83
84 | llenTpanbHbie U BucaHHbIE yribl. CamocTosiTebHas paboTa 1
85 | YUersIpe 3aMeuaTesibHble TOYKU TPEYTOJbHUKA. 1
86 | UeTsIpe 3ameuaTenbHbIE TOYKU TPEYTOJIbHUKA. 1
87 | Yerslpe 3aMeuaTenbHble TOYKM TpeyroidpHUKa. CamocTosTenbHas 1
pabora.
88- | BnucanHnasi OKpyHOCTb 1 1
89
90- | OnucanHast OKPY>KHOCTb 1 1
91
92 | Briucannas u onrcaHHas OKpYXHOCTHU. Pemienune 3aau. 1
93 | Briucannas u onrcaHHas OKpYXHOCTH. Pemienune 3aau. 1
94 | Pemenue 3amad. CaMOCTOSITENIbHAS padoTa. 1
95- | Pemienue 3a1au. 3
97
98 | Konmponvnas paboma Ne5 no meme: « OKpysHcHoCcmb) 1
| Pemenne 3aga4. (44) 4
99 | IloBTOpenue Tembl: «HeThIPeXyroJIbHUKI) 1
100 | ITosTopenue Temnl «Ilnomans. Teopema [Tudaropar 1
101 | IToBTopenue Temo! «Ilnomans. Teopema [Tudaropar 1
102 | UToroBerit TecT 3a Kypc 8 Kiacca 1
TemaTuyeckoe mianHuposanue. Ajareodpa. 8 kiacce
3 yaca B Hejaemro, Bcero 102 yaca
Ne | Ha3BaHue paszenoB u TeM | DIeMeHTHl cofepxa- | [I[penMeTHbie TUIaHUpYEeMBbIE pPe3yilb-
/Tl | ypOKOB, KOJUYECTBO 4Ya- | HUSl ypOKa TaThl O0yUEHUS
COB
1. | IToBTOpeHue. (4 yaca) Onnowiensl. MHuoro- | CucteMatu3upoBath U 0000IIUTH 3HA-

1. OgHOWIECHBI U MHOTIO-
4yjieHbl. JIeHCTBHUS ¢ OJTHO-
yjiIecHaMH W MHOrouJie-

gyieHsl. CTeneHp ¢
HAaTypaJIbHBIM TOKa-
3areneM. CucCTeMbl

HUS, TIOJIyYECHHBIE 3a Kypc 7 Kjacca.
I'pynnoBasi — oOCcyxaeHUe U BbIBE/E-
HUE MOHATHUM IO TEME

DpoHTAIBLHAS — OTBETHI HA BOMPOCHI




Hamu. CreneHb C Hary-
pajJbHBIM  ITOKA3aTeJieM,
CBOMCTBA.

2. PeuieHne ypaBHEHUH U
CHCTEM.

3. I'paduku hyHKIUI.

4. Bxoonasa kKoumponb-
Has paboma

yYpaBHEHUN. YpaBHE-
Hus. OyHKIMU U UX
rpaduKu.

NuauBuayajbHasi — BBINOJHEHHUE 3a-
JaHUM 110 TEME

I'nasa 1. Payuonanwvhoie
sviparxcenus(40 4acon)
5,6. ParmonanbHbie 1pooH
7-9. OCHOBHOE CBOMCTBO
parroHaIbHON Apodu
10-12. CnoxxeHue 1 BBIYH-
TaHHUE paloOHaIbHBIX
npo0eil ¢ OIUHAKOBBIMHU
3HAMEHATEIISIMHU

13-17. CrnoxxeHue U BbIYH-
TaHHUE paloOHaIbHBIX
Jpo0eii ¢ pa3HBIMU 3HaAME-
HATCIISIMH

18. Kommponwvnaa pa-
ooma Ne 1 «Cnoocenue u
eéblyuUmanue payuoHa b-
HbIX Opobeil»

19-22. YMHOXeHne u ne-
JICHUE paIoHaIbHBIX
npobeii. BosBenenne pa-
IIMOHAJILHON ApOOH B CTe-
TICHb

23-27. ToxaeCTBSHHBIC
npeoOpa3oBaHUsl  palMo-
HAaJIbHBIX BBIPAKECHUMN

28. Kommponvnaa pa-
ooma Ne 2 «Ymuoocenue
u OejleHue payuoHa b-
HbIX Opobeil»

29-31. PaBHOCUITEHEIC
ypaBHEeHUsA. PanuoHanb-
HBIC YpaBHEHUS

32-34. CreneHb C MEIBIM
OTpHIATEIBHBIM  ITOKa3a-
TeIeM

35-39. CgoiicTBa cTereHn
C IIETBIM TTOKa3aTeaeM

Pannonanbabie
apobu

OCHOBHOE CBOICTBO
panMoHaNbHON IpoOu
CioxxeHue M BbIUUTA-
HUE PpalMOHAIBHBIX
npo0eil ¢ OoauHaKo-
BBIMU 3HaMEHaTe-
JSIMU

CroxeHue U BbIYUTA-
HUE PpalMOHAIBHBIX
Opobell ¢ pa3HbIMHU
3HaAMEHATEIISIMU
YMHOXKEHHUE U Jene-
HUE PAlMOHAIBHBIX
npoOeii. Bo3Benenue
paluMoHaNbHOU IpoOu
B CTETICHb
ToxnecTBeHHbIE TIpe-
00pa3oBaHUs PAIHO-
HaJIbHBIX BBIPAXKEHUN
PaBHOCUIIBHBIE ypaB-
HeHus. Panmonanb-
HbIE YpaBHEHUS
Crernens ¢ LenbIM OT-
pULIATENIbHBIM  TTOKa-
3aTesnemM

CoiicTBa  cTeNEHU

C IIeJIbIM  TTOKa3aTe-

aem

OyHKIMA y:E u e
X

rpaduk

Pacno3naseamp 1envle pauyoHaIbHbBIE
BBIpAXEHUSI, APOOHBIEC pallMOHAIIbHbBIC
BBIPAKECHUSA, TPUBOJIUTH MPUMEPHI Ta-
KUX BBIPAKCHUU.

Dopmynuposamsp onpeoenenHus’ pau-
OHAJIbHOTO BBIPAXKEHUS, JOIMYCTUMBIX
3HAYECHHUM NIEPEMEHHOMN, TOXKIECCTBEHHO
PaBHBIX BBIPAXKCHUH, TOXKIECTBA, PaB-
HOCWJIBHBIX YPaBHEHHH, palMOHAIIb-
HOTO YpPaBHEHMS, CTEIEHU C HYJICBBIM
[I0Ka3aTeseM, CTEIIEHU C LEIbIM OTpHU-
LATEJbHBIM II0KAa3aTeNeM,
HOTO BHUJIa YKCJIa, OOpaTHOM MPOIOPIIH-

CTaHIapT-

OHAJIBHOCTH;
Dopmynupoeams ce0NUCMEA. OCHOB-
HOE CBOWMCTBO pallMOHAIBHON ApoOH,
CBOMCTBA CTENEHU C LIEJBbIM MOKa3aTe-

JIeM, YpaBHEHUI, PYHKIINH y = k.
n

Dopmynuposams npasua: CIOKEHU,
BBIYUTAHUSI, YMHOXXEHUSI, ISTICHUS JIPO-
Oeil, BO3BeJeHUS APOOM B CTETCHB;
YCJIOBHE PABEHCTBA JIPOOHU HYIIIO.
/lokazbieamp CBOVICTBA CTEIICHU C IIE-
JIBIM TIOKa3aTEeJIEM.

Onucvleams rpapuyecKkuil METOIl pe-
LICHUS YPABHEHUU C OJHOU IIEPEMEH-
HOW.

Ilpumenames OCHOBHOE CBOICTBO pa-
[MUOHAIBHOU NpOOU MJIsI COKpAIEHUs
u ipeoOpazoBanus apodeit. [IpuBoauTh




40-43. OyHKUMSA y = K es
X

rpaduk

44. Koumponvnaa pa-
ooma Ne 3 «Ceoiicmea
cmeneHu ¢ yeavim payuo-
HAbHbLIM NOKa3amenem

npobu K HOBOMY (00IIeMy) 3HameHa-
temo. HaxoauTe cymmy, pa3HOCTS,
MIPOU3BEICHUE U YacTHOE apo0eid. Boi-
MOJIHATH TOXIECTBEHHBIE MpeoOpa3o-
BaHUS PAlMOHAIBHBIX BRIPAKCHUIA.
Pewiamp ypaBHEHUSI C IEPEMEHHOUM B
3HaMeHaTele poou.

Ilpumensams CBOWCTBA CTENEHU C ILIE-
JIBIM TIOKa3aTesieM JIJIsl MpeoOpa3oBaHMUs
BBIPAKCHUM.

3anucvieampb 4Yucna B CTAaHIAPTHOM
BHJIE.

Bovinonnameo IMOCTPOCHUC

rpaduka GyHKINH y = k
n

U YTCHUC

I'pynnoBasi — oOcyX/ieHHE U BbIBEJIC-
HUE MOHATHI 10 TEME
@OpoHTAJBLHAS — OTBETHI Ha BOIIPOCHI

NuauBuayajbHasi — BBINOJHEHHUE 3a-
JaHUU 110 TEME

I'nasa 2. Keadpammvie
Kopnu.  Jleiicmeumeis-
Hole uucaa(25 uacos)
45-47. Odynkumsa Yy = X2 n
e€ rpaduk

48-50. KBanparHbie
KOpHU. ApudmeTnueckuit
KBaJIpaTHbIA KOPEHD
51-52. MHOXeCTBO U €ro
AIIEMEHTBI

53. Kommponvnasa pa-
ooma 3a 1 nonyzooue
54,55. [ToaMHOXKECTBO.
Onepaiuy  HaJa MHOXKe-
CTBaMH

56,57. UucnoBble MHOXKeE-
CTBa

58-61. CroiicTBa apudme-
TUYECKOTO  KBAJPaTHOTO
KOpHS

Ddynkuys Y = X° u eé
rpaduk

KBagpatHbie KOpHH.
Apubmernueckuii
KBaJIpaTHbIN KOPEHb
MHOX€ECTBO H €ro
3JIEMEHTBI
[TonmHOXkECTBO.
Onepanyu HaJ MHO-
YKECTBaAMHU
Yucnosie
CTBa
CaoiicTBa apudmeTn-
YECKOT0 KBaJIPaTHOTO
KOpHS
ToX1eCTBEHHBIE Tpe-
oOpa3zoBaHusi  BbIpa-
KEHUM, COAEPHAIIUX
KBaJIpaTHbIE  KOPHH.

OyHKIUA y:\ﬁ u eé
rpaduk

MHOXE-

Onucvieamsb: TIOHATHE MHOKECTBA,
AJIeMEeHTa MHOXECTBA, CIOcoObl 3aja-
HUSI MHOXECTB; MHOXECTBO HATypaJib-
HBIX YHMCEJ, MHOXECTBO IIEJIbIX YHCEIL,
MHOXKECTBO  pallMOHAJbHBIX  YHCEIl,
MHOKECTBO JICCTBUTENIbHBIX YUCEN U
CBSI3U MEXAY STUMHU YUCIOBBIMU MHO-
KECTBAMHU; CBSI3b MEXAYy OECKOHEeY-
HBIMU JECATUYHBIMUA JPOOSIMU U pallu-
OHAJbHBIMU, HPPALMOHAIBHBIMH YHC-
JaMH.

Pacno3znaeamp paurioHanbHbBIE U Uppa-
1MoHajgbHbIle yucia. [IpuBoauts npu-
MephI palMOHAIBHBIX YUCEI U Uppallv-
OHAJIbHBIX YHUCEIL.

3anuceieams c 1IOMOIIBIO  (OPMYI
CBOMCTBA [JIEWCTBUM C JI€MCTBUTEIIb-
HBIMU YUCJIAMHU.

Dopmynuposamp:




62-65. ToxaecTBeHHbIE
npeoOpa3oBaHus BbIpaxe-
HUM, colepKalluxX KBaj-
paTHbIe KOPHU

66-68. dynkuusa y=x/§1/1
e€ rpadux

69. Kommponvnaa pa-

ooma Ne 4 «Keaopammnuie
KOpHU)

onpeodenieHuAa’. KBAaIpaTHOTO KOPHS W3
yucia, apu(pMeTUIecKoro KBaJpaTHOro
KOpDHSl M3 YHUCJa, PaBHBIX MHOXECTB,

IMOAMHOJKCCTBA, IICPCCCUCHUA  MHO-

YKECTB, 00bEIUHEHUST MHOKECTB;
ceoiicmea: GyHKUMY Y = X2, apu)METH-
YEeCKOTO KBaJPATHOTO KOPHS, (PYHKITUH

y=vx.

/Jlokazvleamp CcBOICTBa apupmMeTnyie-
CKOI'O KBaJpaTHOT'O KOPHSI.
Cmpoumb tpaduxn QyHKUMI Y = X* u

y=vx.

[IpumMeHsATh TOHATHE apupMeTHye-

CKOT'O KBAQJIpPATHOTO KOPHS I BBIYUC-
JICHUS 3HAYECHUH BBIPAKCHUU.

Ynpowamse Boipaxxenus. Pemate ypas-
HeHus. CpaBHUBATH 3HAYEHHUS BbIpaXke-
HU. BeimonHaTh peoOpa3oBaHue BbI-
POKEHUM C NMPUMEHECHUEM BBIHECCHUSA
MHOMHUTENS U3-T10]1 3HaKa KOPHs, BHE-
CEHME MHOKUTEJIS T10]T 3HaK KOpHs. BbI-
MOJTHATH OCBOOOXKJICHHE OT HMPPAIIHO-
HaJIbHOCTH B 3HaMeHaTese Ipoou, aHa-
JIA3 COOTHOIICHUN MEXY YUCIOBBIMHU
MHO>KECTBAMH U UX dJIeMEHTaMH
I'pynnoBasi — oOcyx/eHre U BbIBEJIC-
HHUE IOHSATHI IO TEME

DpoHTAIBHAS — OTBETHI HA BOIIPOCHI
NuauBuayajbHasi — BBINOJIHEHHUE 3a-
TAHWUH I10 TEME

I'naéa 3. KBagpartHble
ypaBHeHus (26 yacos)
70-72. KBagpatHbie ypas-
HeHus. Pemenne Hemnod-
HBIX KBaJIpaTHBIX ypaBHE-
1505071

73-76. ®opmyna KopHel
KBaJpaTHOTO ypaBHEHUSI
77-79. Teopema Buera

KBanparneie ypaBHe-
Hus. Penrenue Hemos-

HBIX KBaJpaTHBIX
YPaBHEHUM
dopmyna KOpHEHN

KBaJpaTHOIO ypaBHE-
Hus. Teopema Buera
KBampaTHeii  Tpéx-
YIeH

Pemenne ypaBHeHui,
KOTOPBIE CBOIATCA K

Pacno3nasame v IpUBOAUTH TPUMEPHI
KBaJIPAaTHBIX YPaBHCHUH Pa3IUIHBIX
BUJIOB (TIOJIHBIX, HETIOTHBIX, IPUBEAEH-
HBIX ), KBaJIPATHBIX TPEXUJICHOB.
Onucsleamsb B 0011IeM BHUC pEIICHUE
HETIOJTHBIX KBaJIPaTHBIX YPABHCHHM.
Dopmynuposamsy'

onpeodesieHusA . ypaBHEHUS TEPBOMl cTe-
MIeHU, KBaJPAaTHOTO YpPaBHCHWsI; KBaj-
paTHOrO TPEXWICHa, IUCKPUMHHAHTA
KBaJIPAaTHOTO ypaBHEHUS




80. Koumponvnaa pa-
ooma Ne 5 «Keaopammnuie
YpasHeHusn»

81-83. KBanpatHpiii Tpéx-
YJieH

84-88. Pemenue ypaBHe-
HUM, KOTOpPbIE CBOJIATCS K
KBaIPAaTHBIM YPaBHCHHSIM
89-94. PanmonanpHbIC
ypaBHEHUS KaK MaTeMaTH-
YECKHUE MOJIEH PeabHbIX
CUTYyalun

95. Koumponvnaa pa-
ooma Ne 6 «Pewenue pa-
UUOHATIbHBIX YPAGHEHUIL)

KBaJpaTHBIM ypaBHE-
HUSAM

PanmonanbHeie ypas-
HEHHUSI KaK MaTeMaTu-
YECKHE MOJEIHN pe-
aJbHBIX CUTYaIUI

Y KBQ/IPAaTHOTO TPEXUJICHA, KOPHS KBaJI-
paTHOro TpéxusieHa; OWUKBaIPATHOIO
YpaBHEHMUS;

ceolicmea KBapaTHOTO TPEXUJICHA;
meopemy Buera u oOpaTHyIO €il Teo-
peMy.

3anuceieams M 10Ka3bIBaTh HOPMYITy
KOpHEHW KBaJpaTHOro ypasBHeHus. Mc-
CJIe0BaTh KOJINYECTBO KOPHEW KBaJ-
PaTHOTO YpaBHEHUS B 3aBUCHUMOCTH OT
3HAKA €ro JUCKPUMUHAHTA.
Jlokazvieamv meopemot. Buera (ripsi-
Myl0 U OOpaTHyl0), O pPa3JIOKECHUU
KBaJpaTHOTO TPEXWICHAa Ha MHOXHU-
TENIM, O CBOICTBE KBaJpaTHOTO TPEX-
YjieHa C OTPUUATEIbHBIM JIHUCKPUMHU-
HaHTOM.

Onuceleams Ha TIpUMEPAX METOX 3a-
MEHBI IEPEMEHHOM ISl PEIIEHUST YpaB-
HECHUM.

Haxo0umb KOpHU KBaJpaTHBIX ypaB-
HEHUN Pa3INYHbIX BUIOB. [IpuMeHSTH
teopemy Buera m oOpaTHyio eil Teo-
peMy. BBINOMHATH pa3ioKeHUe KBajl-
paTHOro TpEXuieHa Ha MHOMKUTEIH.
HaxoauTe KOpHU ypaBHEHUN, KOTOPbHIE
CBOJSITCS K KBajpaTHbIM. COCTaBIISIThH
KBaJpaTHbIE yYpaBHEHUS W YpaBHEHUS,
CBOJSILIMECS K KBaJPATHBIM, SIBJISIFOLLIN-
ecs MaTeMaTU4eCKUMHU MOJIENIAMHU pe-
aJIbHBIX CUTYaIlAN

I'pynnoBasi — oOcyX/ieHUE U BbIBEIC-
HUE MOHATHUM IO TEME

dpoHTAJILHAS — OTBETHI HA BOTIPOCHI
NuauBuayajabHasi — BBITIOJIHEHUE 3a-
JTaHUU 110 TeMe

Hosmopenue ucucmema-
mu3s3auus yll86H020 Mma-

mepuana

(7 uacoes)

96-98. VYmpaxHeHus IS
MOBTOpPEHUs  Kypca 8
KJjlacca

99. Umozosas konmpono-
Has padoma

3Hamp AITOPUTM pEIICHUS KBaJpaT-
HOT'O YPaBHEHUS;

QNTOPUTM PELIEHUS PALMOHATBHOTO
ypaBHEHHUs, OWKBaJApPAaTHOTO YypaBHeE-
HUs, (OpMyJIbI KOpHEW KBaJpaTHOTO
YpaBHEHUS;

Ymemsv npumeHsATs QOpMYNBI IS
HaxOXJIECHUS KOPHEM KBaIpaTHOTO
YPaBHEHMUS;




100-102.Ympaxxaenust 1jist
NOBTOpEHHUS  Kypca 8
Kjacca

peniaTh parMoHaIbHBIC YPaBHEHUS, OU-
KBaJIpaTHbIE YPaBHEHHUSI METOJOM BBE-
JICHUSI HOBOM ITIEPEMEHHOM;

BBINOJIHATh Pa3JIOKEHUE KBaJAPATHOTO
TpeX4JeHa Ha JIMHEHHBIC MHOXHUTEIIN
Pa3JIMYHBIMU CTIOCO0AMH;

pelliaTh HUPPAMOHATIBHBIE ypaBHEHUS
METOJIOM BO3BEJICHUA B KBaJparT; pe-
maTh MPAKTHYECKHE 3aJ1a4yH, C IOMO-
IBI0 PAlMOHAIBHBIX YPABHECHUMU.
I'pynnoBasi — oOcyx/ieHrEe U BbIBEJIC-
HHUE MMOHATHI IO TEME

DpoHTAIBHAS — OTBETHI HA BOIIPOCHI
NuauBuayajbHasi — BBINOJHEHHUE 3a-
JaHUU 110 TeMEe

TemaTuueckoe mianuposanue. I'eomerpus. 8 kiace
3 yaca B Heaemo, Bcero 102 gaca

Ne | Ha3BaHue pa3znenoB u TeM | DneMeHThl  cozepika- | [IpenmeTHsle miiaHupyemsle pe-
/Tl | yDOKOB, KOJMYECTBO 4Ya- | HUS YpOKa 3yJbTaThl 00yUYeHUs

COB
1. | 1 MHoroyronbHUKA YerpipéxyronpHuk " | Illosachame, 9TO TAKOE YETHIPEX-

2-3 YeThIpexyTroJIbHUK
4-6 ITapannenorpamm.

7 Ilapamnenorpamm. Ca-
MOCTOSITEeNIbHAsE paboTa
8-9 Tparmenus.

10 Tpanenus. CamocTos-
TenabHas paboTa

11-12 [TapannenorpamMm u
Tpaneuus. Pemenue 3a-
nad.

13 Ilapannenorpamm u
Tparneuns. CaMoCTOsATENb-
Has paboTa.

14-15 [IpssMOyTroJIbHUK
16-17 Pom6

18-19 KBagpar

20-21 OceBas u UEHTpaJIb-
Hasi CHMMETpUs

€ro 3JICMCHThBI

[Tapautenorpamm.
CaoiicTBa mapaiesno-
rpamma

[Ipu3Haku mapayeno-
rpamMmma
IIpssmMoyronpHUK
Pom6

KBagpat

CpenHssi nuHUA Tpe-
YIOJIbHUKA

Tpaneuus

yroapHUK. OmnucelBaTh — dje-
MEHTBI YETHIPEXYTOJLHUKA.
Pacno3naeams BBITYKIIbIE U HE-
BBIMTYKJIbIE YETHIPEXYTOJIbHUKHU.
H3o0paxcams 1 HAXOOWUTH HA
PUCYHKaX YeTBIPEXYTOJIBHUKHU
Pa3HBIX BUIOB U UX 3JIEMEHTBHI.
Dopmynuposambo:
onpeoenenus: napauiesno-
rpamMMma, BBICOTHI Tapajuieso-
rpamma; MPSIMOYTOJIbHUKA,
pomba, KBajpara; CpeaHer Ju-
HUU TPEYroJibHUKA; Tpareiuu,
BBICOTBI TPANEUH, CPEIHEN JIN-
HUU Tpamneluu; LEeHTPATbHOTO
yrjla OKPY>KHOCTH, BIIMCAHHOTO
yrjla OKPY>KHOCTH; BITMCAHHOTO
U ONHCAHHOTO YETHIPEXYTOJIb-
HUKa;




22-23 Pewenue 3amau

24 KontposbHas pabota
Nel mo Tteme: «Yetsipex-
YTOJIbHUKI.

ceolicmea: TapaieIorpaMma,
OpsIMOYTOJIbHHKA, poM0Oa, KBaJl-
para, CpeAHUX JIMHUN TPEyroiib-
HUKa W TpalelUH, BIUCAHHOIO
yIila, BIMCAaHHOIO W OIIMCaH-
HOT'O YETBIPEXYTOJILHUKA;
npusHaku: TNapajuieIorpaMma,
OpsIMOYTOJIbHHKA, poMOa, BIIH-
CaHHOTO W ONMCAaHHOI'O YETHI-
PEXYrOJIbHUKA.

/loka3vléams.  TEOPEMBI O
CyYMME€ YIJIOB YETBIPEXYrOib-
HUKa, O TPagyCHOM MepeE BIHM-
CaHHOTO Yrja, O CBOWCTBaxX M
IIPU3HAKax MapajuieaorpaMmma,
OpsIMOYTOJIbHHKA, poM0a, BIIU-
CaHHOI'O U OIMCAHHOI'O0 YEThI-
PEXYroJabHUKA.

Ilpumenamp V3y4eHHbIE ONpe-
JIEJICHUs, CBOMCTBA U MPU3HAKHU
K PELICHUIO 3a]1a4

I'pynnoBasi — oOcyxieHue u
BBIBEJICHUE TIOHATUI 110 TEME
DpoHTAIBHASA — OTBETHI HA BO-
POCHI

NuauBuayajbHasi — BBINOJHE-
HHE 3aJaHuH 110 TEME

I'nmasa VI. Iliomanan
25 Tllomgarue momaau
MHOT'OYTOJIbHUKA

26 Ilnomaas NpsiMOYTOJIb-
HHKA

27-28 ITnomanp mnapaie-
JorpamMmMma.

29 Ilnomaas mnapamiesno-
rpamma.

30-31 IInomane Tpeyroib-
HUKA.

32

HHUKa.

[Lnomane Tpeyrosib-

33-34 [1nomanp Tpanenuu

MHOroyroyJbHUKH.
IToustne IJIOIIA AU
MHOT'OYTOJIbHUKA.
IImomans psIMO-
YrOJIbHUKA

[nomanes napaieno-
rpaMmma.

[Imomane  Tpeyroiib-
HUKa

[Tnomwane Tpaneuuu

Teopema daneca. Teo-
pemMa o MponoOpUHO-
HaJIbHBIX OTpPE3Kax

Iloacuamp, 4TO TaKOE TUIOIIAAb
MHOTOYTOJIbHUKA.

OnuceiBaTh ~ MHOTOYTOJIBHUK,
€ro 3JIEMEHTHI; BBIMTYKJIbIE U HE-
BBIITYKJIBIE MHOTOYTOJIbHUKH.
N300paxaTh 1 HAXOJUTH HA PU-
CyHKaX MHOTOYTOJIbHUK M €ro
JJIEMEHTBIL; MHOT'OYTOJIbHUK,
BIMCAHHBI B OKPY)XHOCTh, H
MHOTOYT'OJIbHUK,  ONHCAHHBIN
OKOJIO OKPYKHOCTH.
Dopmynuposamop:
onpeodenieHuA: BIWCAHHOTO W
OMHCAaHHOTO MHOTOYTOJIbHUKA,

riomaaun MHOI'OYT'OJIbHUKA,




35-36 Pemenne 3ajau.
[Tnomane napasuiesno-
rpaMMma, TPEYTroJbHUKA U
Tpamnenuu. CaMOCTOATEIb-
Has padora.

37-38 Teopema I[Iudaropa.
39
Pemenue 3anau.
40
CamocTosiTenbHas paboTa

Teopema [Tudaropa.
Teopema [Iudaropa.

41-45 Pemenune 3amay

46 KonTpoabHas padora
Ne2 mo Teme: «IlLio-

HIAb».

[TonoOHbIE Tpeyroib-
Huku. llepBeii 1ipu-
3HaK TMOJ00MsT Tpe-
YTOJIbHUKOB

Bropou u tpetuit pu-
3HAKW TOOOUS Tpe-
YTOJIbHUKOB

PAaBHOBEIUKUX MHOTOYTOJIbHU-
KOB,;

OCHOGHblE CB8OlICMEa TIIOIAIN
MHOT'OYTOJIbHUKA.
/oka3vieame:
CyMME VTIJIOB BBIIYKIOro nN-

TEOPEMBI O

YyrOJIbHUKA, IUIOMAIU MpPsMO-
YrOJIbHUKA, TVIOAAN TPEYTOJlb-
HUKA, [JIOIIAU TPATICIIHH.
Ilpumename N3ydeHHbIE OIpe-
JIeJIeHHsI, TeopeMbl U (GOpMYIIbI
K PELICHUIO 3a]1a4

I'pynnoBasi — oOcyxieHue u
BBIBEJICHUE TTOHSATUHN 110 TEME
®DpoHTAJBLHAS — OTBETHI HAa BO-
IPOCHI

I/IHI[HBHI[ya.HbHaH — BBIIIOJIHC-
HHUC SaHaHI/If/'I 10 TCMC

I'naBa VII Onpenenenue
NOXO0HBIX TPEyroJbHM-
koB 47-49 OmnpenencHue
MOJOOHBIX  TPEYTOJbHU-
KOB 50 Tlepssrit
IpU3HaK TMOA00usT Tpe-
YTOJIHHUKOB

51 Bropoii npu3Hak nojo-
oust TPEYTOJIBbHUKOB
52 Tpertnii npu3HaK MOJI0-
oust TPEYTOJIBbHUKOB
53 IlpusHaku moa00OUS
TpEyroJapHUKOB. CamMocTO-
ATeJIbHAs pabora.
54-55 ITpusnaku momoOus
TPEyroJbHUKOB. Pemenue
3a/1ay.

56 Konmponvnas paboma
No3 no meme: «Ilpusnaxu

noooous - mpey2onvHu-
K08» 57-58

Metpuueckue cooTHO-
HIEHUSI B MPSIMOYTOJIb-
HOM TPEYTOJIbHUKE
Teopema [Tudaropa
Tpuronomerpuue-
CKHE byHKIIMN
OCTpPOTO yIjla IMpsSMO-
YTOJIBHOTO TPEYrOJIb-
HUKA

Pemenue MPSIMO-
YIOJIbHBIX  TPEYIroJib-
HHUKOB

3HaTh: ompenesieHue Moj00-
HBIX TPEYTOJHHUKOB, MPU3HAKU
01001 TPEYTOJIbHUKOB, YMETh
NPUMEHATh WX JJIs pelIeHUs
MPAKTUYECKUX 3a]1ad.
yMeTb: TIPUMCHSTH
TPEYTOJIbHUKOB TPU PEIICHUN
HECJIOKHBIX  3a/ad, TMOJIb30-
BaTbCS S3BIKOM T'€OMETPUU IS
OTIMCAaHHUS TPEIMETOB OKpYKa-
IOIEr0 MHpa, pPaclo3HaBaTh
reomMeTpudeckue Qurypel, pas-
JUYaTh UX B3aUMHOE PaCIMOJIO-
KEHUE, U300pakaTh reoMeTpH-
yeckue (UTYPBI, BBITIOJIHATH
YEpTeKU M0 YCIOBUIO 3ajad,
HAXOJUTh CHHYC, KOCHUHYC, TaH-
TeHC U KOTAaHT€HC OCTPOTO yTIiia

rnogooue




Cpenuss JINHUS
TPEYroJIbHUKA.

59 Cpennsis nuHUA Tpe-
yroinpHuka.  CamocTos-
TeJIbHasI pabora.
60-62 ITponoprinoHanb-
HbI€ OTPE3KH B MPSMO-
YTOMBHOM TPEYTOJIbHUKE
63-65 [Ipumenenne momo-
OMst K JI0Ka3aTelbCTBY
TEOPEM U PEILICHUIO 3a]1ay.
66 Ilpumenenue noaoOus
K JI0Ka3aTeIbCTBY TEOPEM
U pemeHnro 3amad. Camo-
CTOSITEJIbHAS pabota
67-69 CooTHoteHus
MEXIy CTOPOHAMH M YT-
JaMu  TPSIMOYTOJIBHOTO
TPEYTOJIbHUKA. 70
CooTHOLIEHUS MEXKTY
CTOpOHAMU U yTIaMU TIpsi-
MOYTOJIBHOTO  TPEYTOJib-
Huka. CaMocTosTenbHAs
pabota. 71 Pemenue 3a-
ad. 72 Kon-
mponvHaa paooma Ne 4
no meme: «llpumenenusn
no0oousa K peuwieHuro 3a-
oauw)

IPSAMOYTOJIBHOTO
HUKa.

TPEYTOJb-

I'pynnoBasi — oOcyxJeHue u
BBIBEJICHUE TIOHATHI 110 TEME
®poHTANBbHAA — OTBETHI Ha BO-
IPOCHI

I/IHHI/IBI/IHya.ﬂbHaH — BBIIIOJIHC-
HHUC SaI[aHI/Iﬁ I10 TCMC

Dopmynuposamp:
onpedenenue TONOOHBIX Tpe-
YT OJIbHUKOB;

ceoiicmea: MeEIUAaH TPEYroJib-
HUKA, OUCCEKTPUCHI TPEYIroJib-
HUKa, MEPECEKarolnXcs XOpI,
KACaTEIbHOM U CEKYILEH;
npuznaku T1OJ00UST TPEyroyib-
HUKOB.

Joka3vieame:

meopemwr: Daneca, 0 Ipomnop-
LMOHAJIBHBIX OTpPE3Kax, O CBOM-
CTBaX MeJWaH TPEYroJbHUKA,
OMCCEKTPHUCHI TPEYTOJIbHUKA,;
céoiicmea:  TEPECEKAIOIINXCS
XOPJ, KacaTeJIbHOU U CEKYIIEH;
npu3zHaku Toa00UsT TPEYroib-
HUKOB.

IHpumenamep U3y4yeHHBIE OIpE-
JIeJICHUS, CBOMCTBA W MPU3HAKU
K PELICHUIO 3a]1a4

I'pynnoBasi — oOcyxieHue u
BBIBEJICHUE TTOHATUI 110 TEME
®DpoHTAJILHAS — OTBETHI HAa BO-
MIPOCHI

NuauBuayajabHasi — BBINOJHE-
HHUE 3aJIaHUH 110 TeME

I'maBa VIII. Okpyx-
HOCTBb 26 7/3-74 B3zaum-
HOE PAaCHoJIOKEHHUE Tps-
MOM U OKpyXx’HOCTU 75-76

Kacarenbnas K
OKPY’KHOCTH

OxkpyxHoctb.  Kaca-
tenbHasA.  LleHTpasns-
HbIE U  BIIMCAHHbBIC

IlenTpanpHble U BIIH-
CaHHBIC YIJIbl. YIJIbI

3HaTh: ompeieseHUs MOHITUH,
CBA3AHHBIX C OKPYKHOCTBIO,
LHEHTPAJIBHOIO MW BIIMCAHHOIO
YTJIOB, CEKYILEW U KacaTelabHON
K OKpPYXHOCTH, YIJIOB, CBSI3aH-
HBIX C OKPY’KHOCTBIO.




77 KacarenbHas K OKpyX-
HOCTH

78-79 I'panycHas
IYTH OKPY>KHOCTH
80-81 Teopema o BmmcaH-
HOM yTJie

82-83 LlenTpanbHbie u
BIIMCaHHbIE yribl. Peme-
Hue 3amad 84 llentpans-
HbIC€ W BIIMCAHHBIC YTJIbI.
CamocTosTenbHass paboTa

Mepa

85 Ueteblpe 3ameuaresib-
HbIE€ TOYKH TPEYTOJIbHUKA.

86  Yerblpe
3amMeyaTeIbHbIe TOYKHU
TPEYTOJIbHUKA.

87 UYerblpe 3ameyarelib-
HbIE TOYKH TPEYTOJIbHUKA.
CamocrosiTenbHas padoTa.
88-89
Bnucannas okpyx-
HOCTb
90-91 Onucannasi OKpyx-
HOCTb
92 BrnmcaHHas W ONUCAaH-
Hasg OKpyXHOCTH. Peme-
HUE 3a/a4. 93 Bnu-
CaHHasT W  ONUCAaHHAas
OKpyx)HOCTH. Pemenue 3a-
nad. 94 Pemenue 3amau.
CamocrosiTenbHas padoTa.
95-97 Pemienune 3aaad.
98 Kommpoavnasa pa-
ooma Ne5 no meme:
«OKpyscnocmov)

Boucanapie u omnu-
CaHHBbIE YeThIpEeX-
YTOJIbHUKHU

YMmerb: hopmynupoBaTth U J0-
Ka3blBaTb TEOPEMBI O BIIMCAH-
HBIX yIJax, yriax, CBA3aHHBIX C
OKPY>KHOCTBIO.
®opMyIUpOBaTh COOTBETCTBUE
MEXJy BEIUYMHOW LIEHTPaJIb-
HOTO yrja ¥ JJIUHOW JYTH
okpyxHocTH. M300paxaTs, pac-
NO3HaBaTh U OMHUCHIBATH B3aUM-
HOE pACIIOJIOKEHUE NPSIMON H
OKPY>KHOCTH.

I'pynmoBasi — obcyxneHue u

BBIBE/ICHUE TTOHATUM 110 TEME
DpoHTAJIBbHAS — OTBETHI HAa BO-
IPOCHI

IIHHHBHHyaHbHaH-—]HJHOHHG-
HHGSaHaHHﬁIH)TGMG

Iloemopenue u cucmema-
mu3zayua y4yebOH020 Ma-
mepuana (4 uaca)

99-102. VYmpaxuenus s
MOBTOpPEHUsA  Kypca 8

KiIacca

Ymems: ucnonb3oBaTh npuoo6-
pETCHHbIC 3HAHUS U YMCHHS B
MPAKTUUYECKON JEATeTbHOCTU U
MOBCEIHEBHOM >KU3HU JIJIs1 OMHU-
CaHUsl PEAIbHBIX CHUTyaIlluid Ha
S3bIKE TEOMETPUM; PEIICHUE
MPAKTUYECKUX 3a/ad, CBS3aH-
HBIX C HAXOXKJICHHEM T€OMETPH-
YECKUX BEJIMYMH; MOCTPOCHHE




r€OMETPUYECKUMU HHCTPYMEH-

TaMH

I'pynnoBasi — oOcyxieHue u
BBIBE/ICHUE TIOHSTHH 110 TeMe
DpoHTAJIBbHAS — OTBETHI Ha BO-

IPOCHI

NuauBuayajbHas — BBITOTHE-

HUE 3aJaHUN 10 TEME

TemaTuueckoe njianupoBanue. Matemaruka. 9 kiacc (204 yaca)

Baok Aaredopa

TemaTuveckuil miIaH. Ajareopa.

136 1acoB B roa (68 yacoB ayTUTOPHBIX U 34 yaca CaMOCTOATEILHOTO N3YUYCHUS)

Ne Tema Koi-Bo Koui-Bo
ypoka 4acoB 4acoB Ha
ayJuTOp- | CaMOCTOs-
HBIX TEJIbHOE
U3y4YEHUE
IloBTOpeHne Kypca anaredopnl 7-8 kiace
1 Anr.ipobu. Oneparuu Haj1 anr. IpoOsIMHu 1
2 ®opMyJIIbl COKPAILIEHHOTO YMHOKEHUS 1
3 KBagpatuunas GyHKuus 1
4. ®dynkius y=K\X 1 y=KB.KOPEHb U3 X 1
S. CBoiicTBa KB.KOpHS 1
6. KB.ypaBHEHHUs 1 HEpaBEHCTBA 1
7. Bxonnas nuarHoctuka 1
8. O0600menne maTepuana 1
PannoHa/ibHbIC HEPABEHCTBA M UX CHCTEMbI 19
9 OCHOBHBIE MMOHSATHS U CBOMCTBA HEPABEHCTB 1
10 JluHeiiHble HEpaBEHCTBA 1
11 KBangpaTHbie HepaBeHCTBA 1




12 Pemenue KB.HEpaBEHCTB.

13 PanmonanbHble HEPABEHCTBA.

14 Metoa uHTEpBaIOB

15 Pemenue pai.HepaBeHCTB C OJHOW IEPEMEHHOMIT
16 OO6nacTh ornpeneaeH s BIpaKeHUs

17 Haxoxaenue obiactu onpesieseHus BbIpaKeHUM
18 MHoxecTBa U olepalv HajJ HUMU

19 [TogMHOXKECTBO

20-21 [lepeceuenne MuoxecTB. OObeTMHEHNE MHOXKECTB

22 CucreMbl paliOHaIbHBIX HEPABEHCTB.

23 AJNTOPUTM pELICHUs CUCTEMbl HEPABEHCTB.

24 CucTEMBI JINHENHBIX HEPABEHCTB.

25 Crioco0bl peleHust CUCTEM pall.HEPaBEHCTB

26 Pelienrie 1BOTHBIX HEPABEHCTB

27 Koumponwvnaa paboma Nel o teme «HepaBeHcTBa u cu-

CTCMBI HCPABCHCTB»

Cucrembl ypaBHeHUH

28 OcHOBHBIC TIOHATHSA. ParmoHaNbHBIC YPAaBHCHUS C JBYMSI
NepeMEHHBIMU
29 ['paduix ypaBHEHHUS C ByMS TTepEMEHHBIMU

30-31 dopmyra pacCTOSIHHUS MEKTY IBYMsI TOUKaMU KOOPIUHAT-
HOU IIOCKOCTH. HaxoxneHne pacCTOSHUS MEXIY ABYMs

TOYKaMH KOOpI[HH&THOfI IINTOCKOCTH

32 Cucrembl ypaBHEHH ¢ IByMs IEPEMEHHBIMU
33 MeTonp! pelieHrs CuCTeM ypaBHEHUH
34-36 MeToa noaCTaHOBKH

37-38 Merton anreOpanyeckoro CI0KeHUs

39-40 MeTton BBeicHUSI HOBBIX TIEPEMEHHBIX

41-42 Pemenue cucteM ypaBHEHHI

e I
I LS




43 Cucrembl ypaBHEHHI KaK MaTeM.MOJENH peal.CUTyalui 1
44 CocraBiieHuEe MaTeM.MOJIeNn 1
45 Permrenne MmateM.MOI€II METOOM MOJICTAHOBKHU 1
45 Permrenne MmateM.MOIEIIH METOIOM CIIOKEHUS 1
47-48 Pemienne mateM.mMone METOAOM BBEI.HOBBIX NEPEMEH- 1

HBIX. Jlpyrue cnocoObl pemeHust MaTeM.MOIEIH
49 [IpakTHUKyM IO PEIICHUIO CUCTEM YpaBHEHUM 1
50 Konmponvnaa paboma Ne2 1o teme «CucteMsl ypaBHe-

HUN»

YucaoBbie PyHKIIUA 26
51 Omnpenenenue unciioBor GpyHkiuu. O01acTh ONPEaCIICHUS.

OO6uacTb 3HaYCHUI
52-53 Omnpenenenue 4YUCIOBON HyHKINUU 1
54 Haxoxpaenue obyactu onpeaeneHus QyHKIUHA
55 OO0nactb 3HaUeHUS PYHKIUN 1
56 CriocoOsbI 3a1anus PyHKIIMN-aHATUTUYECKH
57 Crnoco0Osb! 3aanus GyHkuuii-rpad. u TabJIMYHBIMA 1
58-61 CpoiicTBa QyHKIHH 2
62 UerHbie QyHKITMN
63 Heuetnbie GpyHkimum 1
64 AJNTOPUTM UCCleN0BaHUs (PYHKIIMU HA YETHOCTh 1
65 Koumponwvnaa paooma Ne3 «Ceoiicmea (hynkuyuii»
66-69 Oyukiuu y=x"(ne N)ux cBOICTBa U rpaduKu 2
70-72 ®dynknun y=x" (neN), ux cBoicTBa U rpaduKu 2
73 Oyukuuu y = x " ee cBolicTBa U rpaduk
74 Oynkuun y = x " pynxunus y =3/x , ee cBolicTBa u rpa- 1

bux




75 UccnenoBanue ¢ynkuuit y=x"(neN) , y=x" (neN),
y= x~(@n+D)

76 Konmponsnaa paboma Ned no teme «Hucnosbie (PyHK- 1
1107070
IIporpeccun 19

77 Yucnosie nocieaoBaTeabHOCTH. OnpeaeieHue YuCIOBOM 1
MIOCIIeI0BATEIHHOCTH.

78 Crioco0bl 3a/1aHUs YUCTIOBBIX MTOCIEI0BATEILHOCTEN

79 AHanuTHYeCcKOe 3aJaHue MOCIE0BATENbHOCTH 1

80 PexyppeHTHOE 31aHuE MOCIEA0BATEILHOCTH 1

81-82 MOHOTOHHBIE TOCJIEA0BATEILHOCTH 1

83-85 | Apudmernueckas mporpeccusi. OcHoBHBIC MOHATUS. Dop- 2
MyJia N-T0 4ieHa apupMeTUYECKON TPOrpeCcCuu

86-87 dopmysa CyMMBI WiIEHOB KOHEYHOH apu(pMeTHuIecKoi mpo- 1
rpeccuu

88 XapakTepucTUYECKOe CBOMCTBO apu(METUYECKON IMpo-
rpeccuu

89-90 ["'eoMeTpudeckas mporpeccus 1

91 ®opmyna N-ro 4ieHa reOMETPUIECKON MpOorpeccuu 1

92 ®opmysia CyMMBbI YWICHOB KOHEYHON T€OMETPUUECKOM MPO-
rpeccun

93 XapakTepUCTUUECKOE CBOMCTBO T€OMETPUYECKOM Mporpec- 1
CUU

94 [Iporpeccun u 6aHKOBCKHUE pacyeThl (CIOKHBIE TPOLICHTHI)

95 Koumponwvnas paboma Ne5 nio teme «IIporpeccun» 1
JIeMeHTbl KOMOMHATOPUKH, CTATUCTUKHA U TEOPHH Be- 16
POSITHOCTH

96 KomMOunaTopHbie 3a1aun 1

97-98 JlepeBo BapuanToB. [IpaBuio yMHOKEHHUS 1




99

Pemenne koMOMHATOPHBIX 3a/1a4

100 CraTucTtuka — Au3aitH HHQOpPMAIIUH. 1
101 ['pynimupoBka nHGopmaru
102 [IpencraBieHre JaHHBIX B BUAE TaOIHIL, AUArpamm, rpadu-
koB. CpeiHue pe3yabTaThl U3MEPEHUMN
103 [IpocTeiinue BEpOSATHOCTHBIC 3a/1a49H.
104 Kitaccudeckasi BeposiTHOCTHAs cxeMa 1
105 [IpOTHBOIONOKHBIE U HECOBMECTUMBIEC COOBITHS
106 DKCrepruMeHTaIbHbIC JaHHBIE U BEPOSITHOCTH COOBITUI
107 BeposiTHoCTHBIE COOBITHS 1
108 Pemenue 3aay Ha HAX0XKACHUE BEPOSITHOCTH
109-110 | 3amaun OI'D Ha HAXOKICHHUE BEPOSITHOCTH 1
111 Konmponwvunaa paooma Ne6 o teme «JIE€MEHTbI KOMOU-
HATOPUKH, CTATUCTUKH ¥ TEOPUHU BEPOSITHOCTEI)
O0o01ao1Iee MOBTOPEHHUE 25
112-113 | IToBTOpenue opmMyIbl COKPAIICHHOTO YMHOKEHUS 1
114-115 | IToBTOpeHue. PemieHue cucTeM JIMHEMHBIX YpaBHEHUN 1
116 [ToBTOpeHue. [IeicTBUS ¢ paiOHAIbHBIMU YUCIAMU. 1
117-118 | IToBTOopenue. PyHKIUU U UX TpaPuKu 1
119 [ToBTOpEeHue. YpaBHEHUS C OTHOM MEPEMEHHOMN 1
120-121 | IToBTopenue IIpeoOpa3oBaHne BBIpaXKEHUH, COACPIKAITUX 1
KB.KOPHH
122-123 | IloBTOpenue. Pemenue kB.ypaBHEHUN 1
124-125 | IloBTopenue. PemieHue IpoOHO-pallMOHAIIBHBIX YypaBHE- 1
1505071
126-127 | IloBTopenue. Pemenue 3amad ¢ IMOMOIIBIO COCTaBIICHHS 1
YpaBHEHUU
128-129 | IloBTopenue. Pemenue cucteM HEPaBEHCTB 1
130-131 | Apudmernyeckas u reoMeTpuIecKasi MPOTPECCHUHU. 1




132

Pemenne 3ama4y Ha IPOLIEHTEI

133-134 | Pemenue 3a1a4 Ha COBMECTHYIO padboOTy

135-136 | Pemenne 3a1au Ha IBUKEHUE

Bbaok I'eomerpus

TemaTuyeckuit miiad. I'eomerpusn

68 yacoB B roj (34 yaca ayIuTOpHBIX U 34 yaca CaMOCTOSITEILHOTO HU3yUCHHS)

No Konu- | Konu-
yp | Paznensl u TeMbl ypoKOB YECTBO | YECTBO
OK qaCoB qaCcoB
a aynu- | Ha ca-
TOP- MOCTO-
HBIX ATCIIb-
HOEC
u3yde-
HHUC
1- | Beoonoe nosmopenue 1 1
2
Bexkmopwvl. Memoo koopounam 0
i- IlonaTue BekTOpa ! 1
5 | Cymma IByX BEKTOPOB 1
6 CyMMa HECKOJIBKUX BEKTOPOB 1
Briuntanue BEKTOpOB 1
8- 1
9 YMHOkKEHHE BEKTOPa HA YUCIIO 1
10 | CpenHsst TUHUS TpaneIUH 1
11 | Kommponvuas paboma Nel « Bexkmopwi» 1
12 1
- | Koopaunatsl BekTOpa 2
14
15 1
- [Ipocreiimme 3a1a4u B KOOpAUHATAX 1
16
17 | YpaBHeHUE OKPY>KHOCTH 1
18 1
- | YpaBHEHHE OKPYKHOCTU U MPSIMOU 1

19




20

21

Pemenue 3amau « YpaBHEHUE OKPY>KHOCTH U IIPSIMOM»

22

Koumponvnasa paboma Ne2 « Memoo koopounamy

Coomnowenusn medxncoy cmoponamu u yznamu mpeyzonvuuka. Ckanaproe
npouseedenue 6eKnopos.

14

23

25

CuHYyC, KOCUHYC U TaHT'€HC yrja

26

Teopema o0 mIonaau TpeyroJabHUKa

27

Teopembl CHHYCOB 1 KOCUHYCOB

28

29

Peuienne TpeyroibHUKOB

30

31

CKaHHpHOC IMPOU3BCACHUC BCKTOPOB

32

CkansipHO€ IPOU3BEACHUE B KOOPAMHATAX

33

34

HpI/IMeHCHI/Ie CKaJIEIPHOI'O IMPOU3BCACHNA BEKTOPOB IIPpHU PCIICHUN 3a1a4

35

[ToaroToBka Kk KOHTPOJIbHOMU padoTe «CooTHOIIEHUS B TpeyroybHuKe. Cka-
JIIPHOE TPOU3BEICHUE BEKTOPOB)

36

Konmponvuas paboma Ne3 no meme « Coomuouenus 6 mpeyeoavnuxe. Cka-
JIPHOE NPOU3BEOCHUE BEKIMOPOBY

Jlnuna okpyscnocmu u niowads Kpyzaa.

37

38

HpaBI/IJ'H::HBIC MHOT'OYT'OJIbHUKH

39

dopMyIibl 11 BBIYUCIICHUS IO PABMIIBHOTO MHOTOYTOJIBHUKA, €r0
CTOPOHBI ¥ PaINyCa BOMCAHHOW OKPYKHOCTH

40

Pemenue 3anau

41

JInHa OKpy>KHOCTH

42

JlnuHa okpykHOCTH. [lnmHa nyru

43

[Tnomaapr Kpyra u KpyroBoro ceKropa

44

ILnomane kpyra u KpyroBoro CEKTopa

45

Pemenue 3agad ((HpaBI/IJ'IBHble MHOT OYT'OJIbHUKW

46

47

Pemenue 3anay «/[nmHa oKpy»KHOCTH U IJIOLIAIAL KPYTay

48

Koumponvnas paboma Ned «/[nuna oxpyscHocmu u niowads Kpyeay

Heusicenus.

12




49 1
- | IlousaTue nBMKEeHUA 1
50
51 | Cummerpus 1
52 1
- | [TapamienbHbIN IEpEeHOC 1
53
54 1
- | IToBopor 1
55
56 1
- Pemenne 3amau «JIBuxeHus» 1
57
58 | Koumponvnas paboma Ne5 «/leusicenusy 1
59
- | O0 akcHOMax reoMeTpuu 2
60

IloBTOpenue. Pemenue 3agauy. 8
61 | [ToBropenue Tembl: «YeTsipexyronbHUKNY, «ILmomann», «CooTHOLIEHUS 1 7
- | MeXJly CTOPOHAMHM M yIJlaMHU TpeyroyibHuKa. CKalsipHOe MpOU3BEICHUE
68 | BEeKTOpOB»

TemaTnueckoe miaHupoBanue. Ajreodpa. 9 kiacc

136 yacoB B 1o

No Tema Tun [ImaHupyemblie pe3ynbTaThbl

YPOKa ypOKa

IToBTOpeHme Kypca aaredopsl /-8 Kiaace

1 Anr.apobu. Onepauuu Haja —ajir.Japo- CucreMatu3upoBath U 0000ITUTH

OsMu 3HAHMS, TIOJyYCHHBIC 32 Kypc 7-8

KJiacca.

2 DopMyJIbl COKPALLIEHHOTO YMHOKEHUS I'pynnoBasi — 00CY>X/IeHUE U BbI-
BeJICHHUE MMOHSITUU 1O TEME

3 Keanpariinas QyHKius ®DpoHTAJIBLHAA — OTBETHl Ha BO-
POCHI

4. ®dynkius y=K\X 1 y=KB.KOPEHb U3 X P
NuauBuayabHas — BRIMOJTHEHUE

5. CBolicTBa KB.KOPHS 3a/laHuM 1O TeMe

6. KB.ypaBHEHHUs 1 HEPaBEHCTBA

1. Bxonmnas nuarsoctuka




O000uIeHNEe MaTepuana

Panmo

HaJIbHbIe HePpaBeHCTBA U UX cucTeMbl (19 yacoB)

1 OcHOBHbIE TIOHSITUS U CBOICTBa Hepa- | YOHM
BEHCTB

2 JIuneliHple HEpABEHCTBA VI3V

3 KBagpaTHbie HepaBEeHCTBA Y3UM

4 PenieHre KB.HEPaBEHCTB. YOHM

5 PanmonanbHbie HEPABEHCTBA. YII3Y

6 MeTton nHTEpBaIOB VI3V

7 Peuienue pan.HepaBeHCTB ¢ oqHOM niepe- | YII3Y
MEHHOM

8 OO6acTh onpeneeHrsT BIpaKCHUS Y3UM

9 Haxoxnenue o6nactu onpenenenus Boi- | YOHM
pakeHuu

10 MHoXxecTBa 1 onepanuu HaJ HUMU KY

11 [TogMHOkECTBO VII3Y

12-13 | Ilepeceuenue muoxectB. O0beaunenue | YII3Y
MHOECTB

14 CucTteMbl pallMOHAIBHBIX HEpaBeHCTB. | YOHM

15 Anroputm pemieHusi cuctembl  Hepa- | KY
BEHCTB.

16 CucTteMbl JINHENHBIX HEPABEHCTB. YOC3

17 CrocoObl pelIeHusl CUCTEM pall.Hepa-
BEHCTB

18 Pemienre 1BOMHBIX HEPABEHCTB

19 Koumponwvnaa pavoma Nel no teme | YIIK3Y

((HepaBeHCTBa U CUCTCMEBI HCPABCHCTB»

3HATB: AIrOPUTM PELICHUS palu-
OHAJIbHBIX HEPABEHCTB METO/I0M
MHTEPBAJIOB, ITpaBUja paBHOCUJIb-
HOro  mnpeoOpa3oBaHUsl  Hepa-
BEHCTB, CIOCOOBI pELIEHUI CH-

CTCM pallMOHAJIbHBIX HCPABCHCTB

YMerTh: pemate palroHalbHbIC
HEpPABEHCTBA METOJOM MHTEpBa-
JIOB, peuiath APOOHO-pAIIMOHAIb-
HbIC HEPAaBEHCTBA METOJA0M UHTEP-
BAJIOB, pelllaTh CUCTEMBI KBaapaT-
HBIX HEPABEHCTB, UCIOJIb3YS Tpa-
dbuueckuii MeToJ, peraTh JIBOM-
HbIE HEpPAaBEHCTBA, peEIIATh CHU-
CTEMBI

IMPOCTBHIX pallMOHAJIBHBIX

HCPaBCHCTB MCTOJOM MHTCPBAJIOB.

DpOHTAJILHAA - YCTHBIE BBIUNC-

JICHHU:A, OTBCTHI HA BOIIPOCHI.

NuauBuayajabHasi - 3a7aHus Jaa-
I0TCS [10 YPOBHIO IMOJITOTOBKHU yue-

HHUKa

I'pynnoBasi - mo mncuxodusnye-
CKMM OCOOCHHOCTSIM: KOOpJWHA-
TOP, HCIIOJTHUTEIh, CKETITUK, Palli-

OHaJIN3aTOoP.




Cucrtemsl ypaBHeHuii ( 23 yaca)

1 OcHoBHBIE mnoHATHA. Panuonanbuele | YOHM
YpaBHEHHUS C ABYMSI IEPEMEHHBIMU

2 ['paduk ypaBHeHus ¢ aByms nepemen- | KY
HBIMU

3-4 dopmynia pacCTOSTHUS MEXKIY JIBYMs
TOYKAMH KOOPJAMHATHOW ILUIOCKOCTH.
HaxoxaeHue pacCTOsSHUSL MEXIY IBYMS
TOYKaMH KOOPJIMHATHOM IJIOCKOCTH

5 CucreMbl ypaBHEHUN ¢ AByMs nepemeH- | YII3Y
HBIMU

6 Mertone! pemenns cucteM ypasHennii | YII3Y

7 MeToa OACTaHOBKHU YOHM

8 MeTton anreOpandeckoro CIoKEHUs VII3Y

9 Meton BBeI€HUS HOBBIX IEPEMEHHBIX KY

10 Pemenue cucteM ypaBHEHHI VI3V

11 CucrteMbl ypaBHEHHMH Kak wmaTeM.Mo- | KY
JIeJIA peaL.CUTyaluii

12 CocraBieHrue MaTeM.MOICIIN YOHM

13 Peuiennie mateM.mMoaenu mMerogom noj- | KY
CTAHOBKH

14 Pemienne marem.mMozenu Metonom ciio- | YII3Y
YKEHHUS

15-16 | Pemenne  marem.mozenu — metonoMm | Y3UM
BBEJI.HOBBIX MEepeMeHHBIX. [[pyrue cmo-
COOBI PEIICHUS MAaTEM.MOICIIH

17 [IpakTkyM 10 peuieHuto cucrtem ypas- | YOC3

HEHUU

3HaTh:

QITOPUTM METOJa TOACTAHOBKH,
METOJ anreOpandecKkoro Cloxe-
HUS ¥ METOJ] BBEJCHUSI HOBOU Tie-
PEMEHHOM, KaK COCTaBJISTh MaTe-
MAaTUYECKUE MOJEIN PEaJbHbIX
CUTyaluii U paboTaTh C COCTaB-
JIEHHOU MOJENBIO.
Ymerb:

OpPUMEHATH METOJ alredpanye-
CKOTO CIIO)KEHHUSI U METOJ BBEJIE-
HUSI HOBOM NEpEMEHHOM, 000CHO-
BBIBaTb CYXKICHMUS. ®poH-
TaJbHAsl - YCTHbIC BBIUHUCIICHMUS,
OTBETHI Ha BONpockl.  MHAMBH-
AyaJbHAs - 33J1aHUsT  JAIOTCS  TI0
YPOBHIO TOJTOTOBKHM  y4Y€HUKa
I'pynnoBasi - no ncuxodusuye-
CKMUM OCOOCHHOCTSIM: KOOpJWHA-
TOp, UCTIOJTHUTEIIb, CKETITUK, paly-

OHAJIM3aToP.




18

Konmponvuaa padoma Ne2 1no teme

«CucrteMbl ypaBHEHUN»

VIIK3Y

YucaoBbie pyHknun 26 (4acoB)
1 Omnpenenenue yncnoBoi ¢pyakmun. O0- | YOHM | 3HaTh:
nacTh onpeaeneHus. O01acTh 3HaUECHU N
— oTpesieNieHUue YUCIOBON (PYHKIIUH,
2-3 Omnpenenenue 4UCI0BON HyHKINUU KY
o0JyiacTu ompezAesieHus U 00JacTu
4 Haxoxnenue oOjactu ompeseneHus
3Ha4YeHUs1 (DYHKIMU, CIIOCOOBI 3a-
byHKIAHA
naHus (PyHKIMU; CBOMCTBA (PyHK-
5 O6unactb 3HaUeHUS QYHKIIUU VII3Y
I[UU: MOHOTOHHOCTb, HAaMOOJIbIIIEE
6 CnocoObl 3amanust (yHKIMH-aHATUTU- | Y3UM
U HauMEHbIIIEe 3HAYEHUU (PYHK-
YECKHUM
UM, OTPAaHWYCHHOCTh, BBIMYK-
7 CnocoObr 3amanust ¢yHkuui-rpad. u | KY
JIOCTh ¥ HEMPEPHIBHOCTH; MOHSATUE
TaOJUYHBIN 5 .
YETHOW M HEYETHOU (PYHKITNH, ajl-
8-11 | CgoiicTtBa pyHKINU VI3V
TOPUTM HCCIEOBaHUS (DYHKITMU
12 UeTHbie QyHKITMN YOHM . .
Ha YETHOCTh U HEUETHOCTD; MOHS-
13 Heuetnbie pyHkImum Y3UM . .
THE CTCTICHHOW (YHKIIMH, CBOW-
14 ANTOpUTM HccheqoBaHUsl (PYHKIMU Ha
cTBa U rpaduk QyHKINMH; O IPeoo-
YETHOCTh .
pa3oBaHUIX (PYHKIIMIA.
15 Koumponounaa paboma Ne3 «Ce.¢pyHk-
uuiy YMmerTh:
16 Oyakuun  y=x"(ne N) ux cBoictBa u | YOHM
HaXOAWTh O0JIACTH OMPECIICHUS
rpaduku
byHKIIMK; UccIenoBaTh (GYHKIIMHA
17 Oynkuun  y=x"(ne N) ux cBoictBa u | KY
HAa MOHOTOHHOCTb, HAaMOOJIbIIIEE U
rpaduku
HaWMCHBIIICE 3HAYCHHUE, OTPaHU-
18 Oyukuu  y=Xx"(ne N) ux cBoiictBa u | YII3Y
YEHHOCTh, BBIMYKJIOCTh M HETpe-
rpadukn PBIBHOCTB; MPHMEHATH AJITOPUTM
19 Oynkuun  y=x"(ne N) ux cBoictBa u | Y3IM

rpaduku




20 ®Oynknuu y=x" (neN), ux coiictea | YOHM | uccnenosanus QyHkumu Ha 49eT-
u rpaduku HOCTh ¥l CTPOUTH TPa(UKH YETHBIX
21 ®ynkumn y=x" (neN), ux coiicrea | KY M HEYCTHBIX (yHKIMH,
u rpaduKu
22 ®ynkuun y=x" (neN), ux cpoiictea | YII3Y
DpoHTAJIbHAS - YCTHBIC BBIYHC-
U rpaduKu
— JICHUSI, OTBETHI HA BOTIPOCHI.
23 Oynkiun y = x ", ee cBoiicTBa u rpa- | KY
ux HNupuBuayaabHas - 3aJaHus Ja-
24 @Oyukiun  y = x @™ pynkuua y=3x , | YIIZY I0TCS TI0 YPOBHIO MTOJATOTOBKY Y4e-
ee CBOMCTBA U rpauk HUKA.
25 Uccnenosanne Qynkuuit y=x"(neN) , | YOC3
I'pynnoBasi - mo mncuxodusnde-
y=x" (neN), y=x"
CKMM OCOOCHHOCTSIM: KOOpJWHA-
26 Konmponvuaa paooma Ned to teme | YIIK3Y TOP, UCTIONHUTEIb, CKETITHK, PAIIH-
«‘ncnoble QyHKIMML) oHayM3aTop. B3ammorpoBepka B
napax.
IIporpeccun 19 (uacoB)
1 Yucnossle nocnenosareabHocTd. Omnpe- | YOHM | 3nars: ompe-
JIEeJICHUE YHCIIOBOM IOCIIEIOBATEIBHO- JIENICHUE YHCIIOBOM  TOCIIeI0BA-
CTH. TEITBHOCTH, CTIOCOOBI 3aJaHUS YHUC-
2 CrocoObI 3aJ1aHHs YHUCIIOBBIX ITOCIIENO- JIOBOM TMOCJIEIOBATEIbHOCTH, Tpa-
BaTeIILHOCTEH BUJIO ® (opmyny N-To YiIeHa
3 AnanuTtuueckoe 3agaHue TociaenoBa- | KY apu(METHICCKO  IPOTPECCHH,
TEJILHOCTH dbopMyy CyMMBbI YJIEHOB KOHEY-
4 PexyppentHoe 3manue nocnenoBarensb- | YII3Y HOM apU(PMETHIECKOM POrpecCHn
HOCTH , XapaKTepUCTUUYECKOE CBOMCTBO
5-6 MOHOTOHHBIE MOCICA0BATEIILHOCTH V3UM apu(pMETHYECKOW NPOrPecCUu |




7-9 Apudmernueckast nporpeccusi. Ocuos- | KY
Hple TOHATHS. PopMyna N-ro uieHa
apu(pMETHYECKOI mporpeccuu

10-11 | ®opmyna cymmbl uieHOB KoHeuHou | YIIZY
apumeTryeckoi mporpeccuu

12 Xapakrepuctuiyeckoe cBoiicTBo apud- | YII3Y
METHYECKOMN IPOTPECCUN

13-14 | 'eomeTpuueckas mporpeccus VI3V

15 @opmyna N-ro wieHa reomerpuueckoit | YOC3

porpeccuun

MOTYT IPUMEHSATH €ro MpH penie-
HUM MaTEMaTUYECKUX 3aj]ad, Mpa-
BIWJIO U (popMyiy N-ro ujieHa reo-
METPUYECKON Tmporpeccuu, Qop-
MyJly CyMMBl YJIEHOB KOHEYHOMU
r€OMETPUYECKON IIPOrpPECCHUH, Xa-
PAKTEPUCTUYECKOE CBOWCTBO I'€O-
METPUYECKOU IPOrPECCUU
Ymersb: npu-
MEHATH (POPMYJIBI MPU PEIICHUH
3a/1a4, MPUMEHATh XapaKTepUCTH-
YecKoe CBOMCTBO apudmMeTruye-
CKOM MpOrpeccHy NpH PEIICHUH
MaTEeMaTUYeCKUX 3ajJad, IpuMe-
HATh XapaKTEPUCTUYECKOE CBOM-
CTBO T'E€OMETPUYECKOM Mporpec-
CUU MpU PEIICHUH MaTeMaruye-
CKMX 3aJa4, peuiath 3aJaHus Ha
IPUMEHEHUE CBOMCTB apu(MeTH-
YECKOW W TEOMETPUYECKOW IPO-
rpeccuy. MpPOHTANIBHASA - YCTHBIE
BBIYKCIICHUS, OTBETHI HA BOIIPOCHI.
HNupuBuayaabHas - 3a1aHUs  J1a-
I0TCS 110 YPOBHIO ITOJATOTOBKY y4e-
HHKA. I'pyn-
noBasi -10 TCUXO(PU3NIECKUM
O0COOEHHOCTSIM: KOOPJMHATOP, UC-
MOJIHUTENb, CKENTHUK, PALIMOHAIIH-

3aTop. B3anmonpoBepka B napax.




16 ®opMyiia CyMMBbI 4IEHOB KOHEUHOM reo- | YOHM | 'eomerpuueckas IIporpeccHs,
METPUYECKOI Mporpeccun 3HaAMEHATENb TPOTrPECCUH, BO3pacC-
17 XapakTepucTuueckoe cBOMcTBO reomet- | KY Talas MOpOrpeccusi, KOHEYHasd
pPUYECKOI mporpeccun nporpeccusi, Gopmyna N-ro yieHa
18 [Iporpeccun u OaHkoBckue pacuetsl | KY F€OMETPUYECKON MIPOTrpeccu, Io-
(CJIOYKHBIE TIPOIICHTHI) KazareiqbHas QyHKOMA, dopmysia
CYMMBI YJIE€HOB KOHEYHOU reoMeT-
pUYECKON MIPOrpeccuu, XapakTe-
PUCTHYECKOE CBOWCTBO IT'€OMETPH-
YecKoM mporpeccuu, ¢dopmyia
IPOCTBIX U CIOKHBIX ITPOLICHTOB.
19 Koumponwvnaa paooma Ne5 no teme | YIIK3Y
«IIporpeccun»
JJIeMeHThI KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOSITHOCTH 16 (uacoB)
1 KombOunaTopHbie 3agauu YOHM | 3narb: wmerop nepedbopa BapuaH-
2-3 HepeBo BapuantoB. IIpaBuio ymuoxe- | KY TOB, IPABWJIO YMHOKEHHUS, IEPEBO
HUS BO3MO>KHBIX BapHaHTOB, HE3aBU-
4 Pemienrie KOMOMHATOPHBIX 3a7a4 VII3Y CUMBIN BBIOOp, (akTopuan, nepe-
5 CratucTtuka — Au3aiiH HHQOpMAaLHH. YOHM | CTaHOBKM, KaK Ha KOHKPCTHBIX
6 ['pynmupoBka nHGopMaru IIpUMEpPax pacCCMOTPETHL OCHOBHBIC
7 [IpencraBienue naHHbIX B BUje Tadul, | KY METOJbl PEUICHHA IPOCTEUIINX
nuarpamm, rpaduxoB. CpeaHue pe3ysib- KOMOMHATOPHBIX 337a4, OCHOBHbBIE
TaThl U3MEPEHUI MOHSTHUSL CTATUCTUYECKOTO HcCe-
8 [Ipocreiimme BEpOSITHOCTHBIE 3a]aUH. YOHM | A0BaHMS, OCHOBHBIC BU/IbI CITy4ai-
9 Kiraccuueckast BEposITHOCTHAsL cXeMa HBIX COOBITHIi: JOCTOBEpHOE, He-
10 [IpoTBONIONOXKHEIE U HecoBMecTUMbIe | KY BO3MO’KHOC, HECOBMECTUMOC CO-
COOLITHS OBITHSI, MOJIETTU PEAIbHOCTH, CTa-
11 DKCIepUMEHTAIBHBIE JaHHbIE U BEpoAT- | KY THCTUYECKYIO  yCTOHYMBOCTH M

HOCTH COOBITHI




12

BeposiTHOCTHBIE COOBITHS

VII3Y

13

Pemenue 3aJ1a4 Ha HaXOXKICHHUC BEPOIAT-

HOCTH

14-15

3amaun OI'D Ha HaXOXKJEHUE BEPOSITHO-

CTH

16

Koumponvnaa padoma Ne6 no teme

«OneMeHTbl KOMOMHATOPUKH, CTaTH-

CTUKHU U TEOPUH BEPOSTHOCTEN

VIIK3Y

CTATUCTUYECKYIO BEPOSATHOCTH CO-
ObITHS. YMeThb: COCTaBUTH Tao-
JUIly 3HAYC€HHM, OOOCHOBBLIBATH
CYXKJIEHUS WCIOIB3Ysl MPABUIIO
YMHOXEHUSI, chopMyIHpoBaTh
TEOpEMy O YHCJE IMEePEeCTaHOBOK
MHO>XECTBA, IPUMEHSATH CTATUCTH-
YecKhe MeToJbl 00pabOTKH HH-
dbopmanuu, IpencTaBIATh HHOOP-
MaITMI0 O PacIpeIelICHUN TaHHbBIX
Ta0JIUYHO, BBIUYMCIATH JOCTOBEP-
HO€, HEBO3MOYKHOE, HECOBMECTH-
MO€ COOBITHS, BBIYHMCIATH COOBI-
THE, TTPOTHUBOIIOJIOKHOE TaHHOMY
COOBITHIO, U CYMMY JABYX CITy4aii-
HBIX COObITHII  DpoHTAJIBbHAS -
YCTHBIC BBIYMCIICHHSI, OTBETHI Ha
BOITPOCHI. NuauBuayaabHast
- 3aJJaHUS JAIOTCS TIO YPOBHIO MO/~
TOTOBKH YYCHHKA.
I'pynnoBasi - nmo ncuxodusuye-
CKUM OCOOCHHOCTSIM: KOOpJMHA-
TOP, UCTIOJTHUTEIIb, CKENITHK, PaIl-
oHanm3atop. BzammompoBepka B

napax. PaboTa ¢ TekcTOM.

O0o01Ia0IIICe TOBTO

penue 25

(4acoB)

1-2

[ToBTOpenne @opMyibl COKPALIEHHOTO

YMHOXCHUA

KY

34

[ToBTOpeHue. Pemienne cucrem JIMHEH-

HBIX YPaBHEHUHN

VII3Y

3HATDb:
METO/IbI PEIICHUSI CUCTEM ypaBHE-

HUM W HEPABEHCTB;, IPUMEHSTH




3) [ToBTOopenue. [elictBus ¢ panuoHansb- | YII3Y
HBIMH YHCIIAMHU.

6-7 [ToBTOopenue. dyukuuu u ux rpapuku | YII3Y

8 [ToBTOpenue. YpaBHeHus ¢ ogHou nepe- | KY
MEHHOU

9-10 | [loBropenue [IpeoOpa3zoBanue Boipaxke- | YII3Y
HUW,COAEpKAIUX KB.KOPHH

11-12 | IToBTopenue. Pemenue kB.ypaBuenui | YII3VY

13-14 | IloBTopenue.Pemenue npoOHO-panmo- | YIIZY
HaJIbHBIX YPAaBHEHUU

15-16 | [ToBTopenue. Pemenne 3amau ¢ momo- | KY
IO COCTaBJICHUSI YPABHEHUI

17-18 | [loBTopenue. Pemenue cucrem Hepa- | YIIZY
BEHCTB

19-20 | Apudpmerndeckas u reomerpuueckas | KY
IPOTPECCHH.

21 Pemrenne 3a1a4y Ha MIPOLIEHTHI VII3Y

22-23 | Pemenue 3a1a4 Ha COBMECTHYI0 padoty | KY

24-25 | Pemenue 3aga4 Ha IBUKEHHUE VII3Y

dbopMynBl TIpH pelIeHUW 3ajad,
IPUMEHSTh XapaKTePUCTUICCKOE
CBOMCTBO apu(METHUYECKON TIPO-
IrPECCUU MPU PEIICHUU MaTEMAaTH-
YECKUX 3a/a4, MPUMEHSTh Xapak-
TEPUCTUYECKOE CBOMCTBO reOMeET-
PUYECKOW MPOrpeECCUN MpHU penie-
HUUM  MaTEeMaTUYEeCKUX  3ajady;
oTpe/ieNIeHUE YUCIOBON (PYHKIIHUH,
o0JyiacTu ompeAesieHus U 00JacTu
3Ha4YeHUs (DYHKIIMH, CIIOCOOBI 3a-
naHusl (PyHKIUU; CBOMCTBA (PyHK-
I[UU: MOHOTOHHOCTb, HAaUOOJIbIIICE

U HauMEHbIIEE 3HAYEHUU (PYHK-

U,
YMmers:

pemaTh panuoHaJIbHBIC HEpPaBEH-
CTBa, pemiaTh APOOHO-pallMOHAIb-
HbIE HEPABEHCTBA, peliaTh CH-
CTEMBbI KBaJIpaTHBIX HEPaBEHCTB;
NPUMEHSTh METOJ alrebpanye-
CKOTO CJIO)KCHHSI U METOJ BBEe-
HUSI HOBOM MEpEMEHHOM, 000CHO-
BHIBAThH CYXKIICHUS,
IPUMEHATh (POPMYJIBI TIPH petre-
HUU 33/1a4, IPUMEHSATH XapaKTepu-
CTHYECKOE CBOMCTBO apupMeTHYIC-

CKOM MpOrpeccu IIpyu pPELICHUU

MAaTCMATUYCCKUX 3aJdad, IIpUMC-




HATH XapaKTEPUCTUYECKOE CBOM-
CTBO TE€OMETPUYECKOM IMporpec-
CUU TP PELICHHH MaTeMaThye-
CKHUX 3aJady. DpoHTAIb-
Hasl - YCTHBIC BBIYMCIICHUS, OT-
BE€Tbl Ha Bompocel. MHIMBUAY-
aJIbHAA - 33J]aHUST  JTAIOTC 11O

YPOBHIO ITIOATOTOBKH YUCHHKA.

I'pynnoBasi - no ncuxodusuye-
CKMM OCOOCHHOCTSIM: KOOpJWHA-
TOP, UCTIOJIHUTENb, CKENITHK, pally-
oHanuzarop. BzanmonpoBepka B

napax. Pabota ¢ TekCTOM.

YOHM -ypok 00BsICHEHHSI HOBOTO MaTepualia

KV - kxoMOMHUPOBaHHBIN YPOK

Y3UM- ypok 3aKperuieHUsl U3y4aeMoro marepuana

YOC3- ypok 0000111eHHS M CUCTEMAaTH3allUKA 3HAHUH

VII3VY- ypok npuMeHEeHHs 3HAaHUN YMEHUN

VIIK3VY- ypok npoBepKHu, KOHTPOJISI 3HAHUN U YMEHU I

TemaTnueckoe mianuposanue. I'eomerpus. 9 kiaace
2 Jaca B HeJeJo, Bcero 68 yacoB

No Tun ITmanupyemble pe3yibTaThbl
yp | Pa3nenbl u TeMbl ypoKkoB | ypoka
0K
a
1- | Beoonoe nosmopenue (2 uaca)
2
Bexmopovi. Memoo koopounam (20
uacoe )
3- | [lonsitue BexkTOpa \ N3yuenue




HOBBIX
3HAHUU

CyMMa JByX BEKTOPOB

N3yuenue
HOBBIX
3HaHUU

CyMMa HECKOJIBKUX BEKTO-
poB

[Ipnmene-
HHE 3Ha-
HUM u

YMEHUU

Bpruntanne BEKTOPOB

N3yuenune
HOBBIX
3HAHUU

YMHOXEHUE BCKTOpa Ha
quCIo

[Ipumene
HUE
3HAaHUU |
YMEHUU

10

Cp CAHSAA JIMHUA TparClyuu

N3yuenune
HOBBIX
3HAHUU

11

Koumponvnas paboma Nel
«Bexmopwvi»

KonTpoib
3HAaHUN U
YMEHUU

12

14

Koopaunatel BekTopa

[IpakTuky
M

15

16

IIpocreitmme 3agaum B KO-
opJIMHaTax

O0600mmen
ne U
cucTeMar
n3aIus
3HAHUM |
YMEHUU

17

YpaBHEHUE OKPYKHOCTH

N3yuenune
HOBBIX
3HAHUU

18

19

YpaBHEHHUE OKPYKHOCTH U
pAMON

N3yuenune
HOBBIX
3HAaHUUN

20

21

Pemenune 3amau «YpasHe-
HHUE OKPYXHOCTH W TMps-
MO

O0600mmen
e 5
CHCTEMAT
W3alus

@opMyIHpPOBaTh OMNPEIACIEHUS U
WUIFOCTPUPOBATh TIOHATHUS BEK-
TOpA, €ro JUIMHBI, KOJUIMHEAPHBIX
U PaBHBIX BEKTOpPOB. BBINOIHATH
IIOCTPOEHUE BEKTOpa, PaBHOIO
CyMME M Pa3HOCTH JIBYX BEKTOPOB,
UCITOJIb3YsI ITPU 3TOM IPaBHJIA TPe-
YIOJIbHUKA U IapajuleIorpaMMa.
IIpuMeHATh NpaBUIIO MHOTOYTOJIb-
HUKA [IPH HAXOKJICHUH CYyMMBI HE-
CKOJIBKAX BEKTOPOB. BBINOIHATE
IIOCTPOEHUE BEKTOpAa, PaBHOTO
IIPOU3BEIECHUIO BEKTOPA HA YUCIIO.
[IprMEHATH BEKTOPBI U JIEUCTBUSA
HaJl HUMH TIPU PELIEHUU T'€OMET-
puueckux 3agad. OObACHATH U UJI-
JIOCTPUPOBATH IOHATUSA TMPSIMO-
YTOJIBHOM CHUCTEMBI KOOPJAMHAT,
KOOpJIMHAT TOYKHM U KOOPJAWHAT
BeKTOpa. BBIBOOUTH M HCHOJIB30-
BaTh MpU peHIeHuH 3a1ad ¢op-
MyJIbl KOOpPJMHAT CEPEIHUHbI OT-
pe3Ka, JUIMHBI BEKTOpa, PaccTos-
HUS MEXKIY ABYMS TOUKaMH, ypaB-

HEHUS OKPYKHOCTH U IIPSAMO.




3HAHUNU U

YMEHUMN
22 KonTtpoman
Koumponvnas paboma No2 P
3HAHUU U
«Memoo koopounamy .
YMEHHUI
Coomuowenusa  mexcoy DopMynUpPOBaTh U HILIKOCTPUPO-
cmopoHamu u  yziamu BaTh OMNpEJEICHUsS CUHYCa, KOCH-
mpeyzonvnuka. Ckanap- Hyca U Tanrenca yrios ot 0° mo
Hoe npou3eedenue 6eKmo- 180°. BeIBOMUTL OCHOBHOE TPUIO-
pos (14 uacos). HOMETPUYECKOE  TOXKAECTBO H
dbopmysl mpuBeaeHus. Dopmynu-
23 N3yuenune
pOBAaTh U I0Ka3bIBATH TEOPEMBI CU-
- | CuHyC, KOCUHYC U TAaHT€HC | HOBBIX
. HYCOB M KOCHUHYCOB, MHPHUMEHSATH
25 | yrna 3HAHWIA ’
WX TIPU PEIICHUH TPEYTrOJbHUKOB.
26 I/IqueHI/Ie OO0BsACHATH Kak HCIIOJIb3YIOTCA
Teopema O IUIOMIAAN TPE- | HOBBIX TPUTOHOMETpUUECKHE (POPMYIIBI B
YroJipHMKa 3HAHUUN M3MEPUTEILHBIX paboTax Ha MECT-
HOCcTU. POpMyIMpOBaTH OIpeEre-
27 N3yuenune
TeopeMbl CHHYCOB M KOCH- HOIZI)IX JCHUA yIjla MCKAY BCKTOpaMH H
HYCOB . CKQJISIPHOTO MTPOU3BEAECHUS BEKTO-
3HAHUU
28 Tprvere | POB: BoeiBoguTh (hopMyiy ckassp-
- HUe HOT'O MPOU3BECHUS BEKTOPOB Ye-
Pemenune TpeyroapHUKOB .
29 peyr 3HAHMII U | P€3 KOOPAMHATBHI BEKTOPOB. Dop-
YMEHMI MyJIUpOBaTh ¥  OOOCHOBBIBATh
30 CKasIpHOe MPOM3BENEHHE W3ydeHne | yrpepxieHMe O CBOMCTBAX CKa-
-« | BexTopOB HOBBIX JIIPHOTO IIPOM3BEAeHUs. Mcmob-
31 3HAHUU
30BaTh CKaJSIPHOE MPOU3BEIICHHE
32 3akperuie
MIPU PEIICHUU 9,
CkansipHoe TpPOU3BEIICHHE | HUE p pettie 3ana
B KOOpAHMHATAX 3HaHUN U
YMEHUU
33 3akperuie
[IpumeHeHne CKaasspHOIo e
MPOU3BEACHUS  BEKTOPOB .
34 | P A POB | s hanmit u
[IpU PEIICHUU 3a/1a4 .
yMEHHUM
35 | [TogroroBka K KOHTpPOJIb- | 3aKperuie
HOil pabore «CooTHOIIE- | HUE
HUs B TpeyrojabHuke. Cka- | 3HaHUH U
JSIPHOE MPOU3BECHUE | yMEHUI
BEKTOPOBY
36 | KoumponvHnas paboma Ne3 | KoHTpoJIb
no meme « Coomuouienuys 6 | 3HAaHUM U




mpeyzonvruke. Ckanspnoe | YMEHUU
npoussedeHue 8eKmoposy
Jnuna oxpyscnocmu u DopMynUpOBaThH ONpeeICHNE
naowads Kpyza (12 uacos) MIPaBUJIBHOIO  MHOI'OYI'OJIbHHUKA.
37 V3yuenue | gopmynupoBate M IOKasbIBaTh
- | IlpaBuibHbIE MHOTOYTOIIb- | HOBBIX TEOPEMBI 00 OKPYKHOCTSIX, OIIH-
38 | Huku SHAHMI .
CaHHOM OKOJIO MPaBUJILHOIO MHO-
39 | GopMyer s Beramcie- | Usydcrne | LOYTO/IPHHKE H BIMCAHHOMH B HETO.
HUsS IUIOW@AH [PABHIb- | HOBKIX BoiBoguTh M HCIONB30BaTh (Gop-
HOTO MHOTOYTOJIBHUKA, €T0 | 5pyaprst MYJIbl JUISl BBIYMCIIEHUS TUIOIIAN
CTOPOHBI M pajudyca BIIH- MPAaBWJIBHOTO  MHOTIOYT'OJIbHUKA,
CaHHOW OKPY*KHOCTH paanyca BIMCAHHOM M ONMMCAHHOU
40 3axpere- OKpykHOCTeW. Pemars 3amaun Ha
HUC  3HA" | noctpoeHne MpaBMIIBHBIX MHOTO-
Pemenue 3amau U "
5 YTOJBbHUKOB. OOBSICHATH MOHATHS
yMCHHUH JUIMHBl OKPYHOCTH W IUIOIIAJH
41 Wsyaenne | KPYTa. BoiBoguth opmynbel s
TlmHia OKpysKHOCTH HOBEIX BBIYUCJICHUS JJIMHBI OKPY>KHOCTH
SHAHMI U JJIMHBI AYTU OKPYXHOCTH, ILJIO-
a1 Kpyra U M0 IA KPYTOBBIX
42 W3sydenne | cexropa u cermenra. IIpuMeHSTH
Huina OKPYHOCTH. | HOBBIX 5T (OPMYJIBI NIPU PEIICHUHM 3a-
Jiina pyru 3HaHUU nau.
43 Nzyuenue
[L1omane kpyra m Kpyro- | HOBBIX
BOI'O CEKTOpa AHAHMI
44 [Tpumene
[Inomane kpyra u Kpyro- | Hue
BOT'0 CEKTOpa 3HAaHUU U
YMEHUU
45 IIpumene
Pemenue 3anau «IIpaBunb- | Hue
HbIE MHOTOYTOJIbHUKH 3HAHUU U
YMEHUU
46 ITpumene
i Pemienne 3amau «JlaunHa e
47 | OKPYKHOCTH M miow@mb | ... o

KpyTra»

YMEHUU




48 | Konmponvras paboma No4 | KoHTpoIb
«/[nuna oxpyscHocmu U | 3HAHUU U
naowaob Kpyaa» yYMEHHUM
JMeusncenusn (12 uacos)
49 N3yuenue | OOBSACHATH, YTO TaKOE OTOOpaxke-
- | [lonsTHe nBHXKEHUS HOBBIX HME IJIOCKOCTHU Ha ce0s, U B KAKOM
o0 SHaHUH CIydae OHO Ha3bIBACTCS JBUKE-
o1 N3yuenune
HHEM IIOCKOCTH. OOBICHSTH, YTO
CummMmetpus HOBBIX
N TaKoe OceBasg CHUMMETpHUS, LEH-
3HAHUHN
52 Vsyuenue | TPATbHAT CHMMETPHS, TIapasiIens-
- | [apaiutienbHbIN IEPEHOC HOBBIX HBII IIEPEHOC 1 1I0BOPOT. OBOCHO-
53 3HaAHUHN BbIBaTb, YTO O3TH OTOOpaKEHUS
54 W3ydenue | mmockocTy Ha ceOs SBISIOTCS BHU-
- | Ilosopor HOBBIX xkeHusiMu.  OOBSICHATH, KakKoBa
55 3HaAHUU
CBS3b MEXKIY JBWKCHUSAMH U
56 [Tpumene
HajoKeHusaMu. MnmoctpupoBaTh
- | Pemmenue 3agau «JIBuxke- | HUE B
57 | musy sHapui p | OCHOBHBIC BUJIBI JIBH)KCHUIA, B TOM
yMeHuil YHUCJI€ C TOMOIIbI0 KOMIBIOTEP-
58 KoHTposap | HBIX IPOrpamM.
Komwmponvuas paboma Ne5 P POTP
3HaHUN W
«euorcenusy .
yMEHUM
59 Nzydenue
- | O0 akcMOMax T€OMETPUU | HOBBIX
60 3HaAHUHT
IHoBTOpenune. Pemenue 3HaTh Marepuaj, H3yYECHHBIM B
3a1a4. (8 yacoB) Kypce MaTeMaTHKH 3a 9 kiacc.
61 | [ToBTOpeHue temsl: | [ToBTope- | Biagets o0mum npuemom pelie-
- | «YeThIpexyTroabHUKIY, HUe HUS 3a/1a4.
68 | «Iltomamny, VYMeTh NpUMEHSTh MOJyYEHHbIE
«COOTHOIICHUST ~ MEXIY 3HAHMS Ha MPAKTHKE.
CTOpOHAMU H  yIJlaMu YMeTb  JIOTUYECKH  MBICIUTb,

TpeyroyibHUKa. CKanspHOe
IIPOU3BEIEHNE BEKTOPOBY

OTCTauBaTh CBOIO TOUYKY 3PEHUS U
BBICITYIIIUBATh MHEHUE JPYTHX,
paboTaTh B KOMaHJI€.







