AHHOTanus K padoyveil mporpamme 1o ajaredope 8 kiacc
(0a30BbIil ypOBEHD)

Pabouast mporpamma miisg 8 Kjacca paccuyuTaHa Ha HM3ydeHHUE aiareOphl Ha
0a30BOM ypOBHE, Ha KOTOpPO€ OTBOJIUTCS 3a roj1 136 yaca (4 yaca B HeJeIo).

M3ydyenne Kypca oOecreyrBacTCs Y4COHO-METOAUUECKHM KOMILIEKCOM,
BKJIFOYAIOIUM B CeO4:

1. Anrebpa, 8 xiracc/ Makapsrae FO.H., Muniok H.I'., Hemxos K.U. u npyrue,
AxkuuonepHoe obmectBo «M3naTensctBo «lIpocBemienne»

2. Meroanueckue pekomenaauu st 7-9 kinaccos /HO.M. Kossirus,
M.B.Tkauesa , H.E. ®enoposa, M.U. 1laGynun

3. Ypoxku anre6psl B 8 kiacce. / B.M. XKoxos, JI.b. KpatineBa. [locobue nis
yuuteneit. / M.: Bepobym — M

4. Aunre6pa. Jlunaktuueckue Marepuansl. 8 kiacc, /B.1.2Koxos,
O.H.Makapsiues, H.I'.Munatok.- M.: [Ipocsemienne

5. Anreopa. [Iunaktudyeckue matepuaisl. 8 kiacc, /M.B.TkaueBa, H.E.
®enoposa, M.U. ITlaGynun. u ap.- M.: IIpoceenieHue

6. Temarmueckue TecTsl 11 8 kinacca/ M.B.Tkauepa - M.: IIpocBernienue

OCHOBHOE COAEP KXAHHUE KYPCA
YucJia ¥ BbIYUCTICHUA

KBagpatHbeiii kopeHb U3 uwucia. [loHsiTHe 00 HMppalMOHAIBHOM YHCIIE.
JlecsiTuunble TPUOIMKEHUST UpPALMOHAIBHBIX unced. CBOMCTBA apupMeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJIEHUAM. [[efiCTBUTENBHBIC YUCIIA.

CrerneHb ¢ LEabIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHmapTHAsS 3alKCh YNCTA.

AsredpanyecKue BbIPpAKEHUA

KBagpaTHbiii  TpE€XwieH, pas3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOu.
CnoxxeHune, BBIYMTAHWE, YMHOXXCHHE, JCJIICHHE anreOpanmdeckux JapoOeit.
ParnmonanpHble BEIpaKEHUS M UX TIPe0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIIMXCS K JJUHENHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIFHBIE YPABHEHUS.

['padmyeckas uHTEpIpeTalds YpaBHEHUN C JBYMs TIEPEMEHHBIMH U CHUCTEM
JVUHEWHBIX YpaBHEHUU C JBYMS IepeMEHHbIMHU. lIpumepnl pelieHus cucreM
HEJIMHENHBIX YPABHEHUI C IBYMs IEPEMEHHBIMU.



Pemenue TeKCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIMHA

[Tonsitue @ynkuu. OOnacTh oOMpeAeNeHus W MHOMXECTBO 3HAYCHHM
¢ynxiun. CrnocoObl 3a1a0us QyHKIUHA.

I'paduk dbynkuuu. Utenwe cBorcTB (yHKIMU 10 €€ rpaduky. I[Ipumeps
rpadukoB QyHKINIA, OTPAXKAIOIINX PEaTbHBIE MPOIIECCHI.

@DYHKIUU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI TPOIMOPIHOHAIBHBIC
3aBUCHMOCTH, UX rpadukd. OYHKIMHE ¥ = X°, y = X, y = Vx, y=|x|. I'paduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

CoObITH U BEpPOATHOCTH

MaremMaTtndyeckoe onMcaHue ciaydanHbix sBieHuu. [lepexon ot
WHTYUTHUBHBIX MIPEICTABICHUM O COOBITUSX U UX BEPOSITHOCTAX K
MUHUMAaJILHOM (hopMau3aiiiy 3TUX NpeicTaBlieHuid. BBoguTcs moHsTHE
CJIy4aifHOTO OITbITa U 3JIEMEHTAPHOTO COOBITHS KAK BO3MOKHOT'O Pe3yJibTaTa
3TOrO OIbITA.

CrnoxeHrie 1 yMHOKEHHE BEpOATHOCTEH. PazBuBaercs anredpandeckuit
MEXaHHU3M BBIYUCIIEHUS BEPOSITHOCTEN. 3HAKOMCTBO € MMPOTUBOIOIOKHBIMH
COOBITHSIMU, HECOBMECTHBIMH COOBITUSIMHU, OOBETMHEHUEM U TIEPECEUCHUEM,
dbopMyamMu CIOXKEHUSI U YMHOKEHHUS BEPOSTHOCTEM.

Hucno ycnexoB B MUCHBITaHUSAX bepHyIUIH.

[IpomexyTouHasi aTTecTalys Mo aiaredpe MpOBOJIUTCS MO UTOraM Y4yeOHOro
rojna, B cootBeTcTBUu ¢ «llomoxkeHueM o (opmMax, MEPUOJUYHOCTH U TOPSIKE
TEKYIIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTallud O0yYarOIUXCs
MBOVY «CHI Ne37»» u B cooTBeTcTBUU ¢ YueOHBIM mmaHoM MBOY «CII No37»

Ha TeKyIui y4eOHbIi roa B popmMe UTOTOBOM KOHTPOJIBHOU pabOTHI.



AHHOTanus K padoydeil mporpamme mo ajareope 8 kiace
(yriiy0JieHHbI YPOBEHb)

Pabouast mporpamMma mo ainreOpe s 8 Kilacca pacCUMTaHa Ha M3ydeHHe
MaTEeMaTHKH Ha yriay0jaeHHoM ypoBHe 170 4yacoB B rof (110 5 4acoB B HEJIEIIO)
M3ydyenne Kypca oOecreyrBacTCs Y4COHO-METOAUUECKHM KOMILIEKCOM,
BKJIFOYAIOIIUM B CceOs:

1. Anrebpa, 8 kitace/ Makapsrae FO.H., Munmiok H.I'., Hemkos K.W. u
npyrue, AknronepHoe obmectBo «M3matenscTBo «IIpocBemnieHues
2. Metomnueckue pexkomeHmaruu mias 7-9 kmaccoB /HO.M. Komsrus,

M.B.Tkauesa , H.E. ®enopoa, M.U. [llaGynun

3. Ypoku anredpsl B 8 kiacce. / B.W. XXoxos, JI.b. Kpaiinea. [Tocobue mms
yuuteneil. / M.: Bepoym — M

4, Anrebpa. [upmaktudeckne watepuansl. 8 kiace, /B.M.JKoxos,
FO.H.MakapsiueB, H.I'.Munatok.- M.: [IpocBenienune

5. Aunrebpa. Jlmmaktuueckue matepuaibl. 8§ kiacc, /M.B.TkaueBa, H.E.
®enoposa, M.U. [llaGynun. u 1p.- M.: [Ipocsenienue

6. Tematuueckue TecThl 115 8 Kiaacca/ M.B. TkaueBa - M.: [IpocBenienue

OCHOBHOE COIEPXXAHUE KYPCA

Yucia 1 BbIYMCICHUS

KBaaparHbeie kopHU. ApupMETHUECKU KBaIpaTHBIM KOPEHb U €ro CBOMCTBA.
[lonaTHe wuppanroHaIbHOrO yucia. JeWcTBHS € HWppauMOHAIBHBIMUA YHCIAMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
quced.

[IpencraBineHuss O pacIIMPEHUSX YHCIOBBIX MHOXECTB. MHOXeCTBa
HATypaJbHBIX, LEJbIX, PalHOHAIbHBIX, JEHCTBUTEIBHBIX uHcesl. CpaBHEHUE
yucell. YucaoBble MPOMEXKYTKH.

HevictBusi ¢ ocrarkamu. Ocrtatku creneHed. lIpuMeHeHHe OCTaTKoB K
PELICHUIO YPABHEHU B LIEJIBIX YMCIIaX U TEKCTOBBIX 3a7ad.

Pasmepsl OOBEKTOB OKpYKAIOLIErO0 MHpa, JIUTEIBHOCTh MPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPAKEHUA

AnreOpanyeckas ApoOb. [lomycTuMble 3HAaYeHUsI MEPEMEHHBIX B JIPOOHO-
palMOHANbHBIX BbIpaXkeHUsiXx. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.
CnoxxeHue, BBIYUTAHUE, YMHOXXEHHUE U JEJICHUE anredpandyeckux JpoOeu.
Brinenenue 1enoi yactu anredbpandeckoit 1poou.

PanuonainbHbie BBIPAKECHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
pPalMOHAIIBHBIX BBIPAXKEHUM.

JlomycTuMble 3HAa4€HUsT TMEPEMEHHBIX B  BBIPAXKEHUAX, COAEPKALIUX
apudmeTnyeckue KBaApaTHble KOpHH. TOXJeCTBEHHblE MpeoOpa3oBaHus
BBIPXEHH, COIepKaLUX aprU(PMETHUECKHUE KBaIpaTHbIE KOPHHU.

Cremenp C 1elbIM TIOKa3zatenmeM ©  e€ cBoucTBa. [IpeoOpasoBanue
BBIPAXEHUN, COAECPIKAIINX CTEIICHHU.



YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHenue. @opmylia KOpHEH KBAJpaTHOTO YpPaBHEHUS.
KonnuecTBO neMCTBUTENBHBIX KOPHEN KBagpaTHOroO ypaBHEeHHs. Teopema Buera.
VYpaBHEHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsIM. KBaspaTHOE ypaBHEHHE C mapaMeTpoM. PellieHne TEKCTOBBIX 3a/1a4 C
MTOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JlpobHO-panioHanbHbie  ypaBHeHHs. PemeHue  apoOHO-palMOHATBHBIX
ypaBHEHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pAlMOHAIBHBIX
ypaBHeHUH. ['paduueckas HHTEpIpeTaus ypaBHEHUI ¢ IBYMsI IEpEMEHHBIMHU.

Yucnoble HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemenHoil. Ctporue u Hectporue HepaBeHcTBa. CloKeHue
U YMHOXXEHHE YHUCJIOBBIX HepaBeHCTB. OIlICHMBAHHE 3HAYCHUSI BBIPAKCHUSI.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTME O pEmIEHHMM HEPABEHCTBA C OJHOW NIEPEMEHHOM. MHOXeCTBO
pellIeHul HepaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHeHOe HEPABEHCTBO C OJHOM NEPEMEHHOM M MHOXECTBA €r0 PELICHUU.
Peliennie TMHENHBIX HEPABEHCTB C OJHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
IIOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOyHKIUU

OO0usacTh onpeaeneHuss U MHOXKECTBO 3HaueHU (pyHKIUH. CriocoObl 3aaaHus
¢bynkuuid. ['padux pynkunn. Urenue cBoiicTB pyHKuuu no €€ rpaduky. [Ipumepsr
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX peabHbIE MPOLECCHI.

Jluneitnas QyHkuus. DOyHKIUHU, OMUCHIBAIOIIUME MPSIMYI0O U OOpaTHYIO
MPOTNIOPLIMOHANIBHBIEC 3aBUCUMOCTH, X IpauKHu.

Oynkipn y = kx, y =kx + b, y =k/x, y =%, y = VX, y = |x| # ux cBoiicTBa.
Kycouno-3a1annpie GyHKIIUU.

CoObITH ¥ BEpPOATHOCTH

MareMaTtnyeckoe OnMcaHue CiaydanHbixX sBieHuu. [lepexon ot
WHTYUTHBHBIX MIPEICTABICHUNA O COOBITHSX U UX BEPOSITHOCTAX K
MUHUMAaJILHOUM (hopManu3aiiiy 3TUX IpeicTaBieHuid. BBonurcs monstue
CJIy4aifHOTO OIbITa M DJIEMEHTAPHOTO COOBITHS KAK BO3MOKHOTO Pe3yJibTaTa
JTOTO OIBITA.

CrnoxeHre U YMHOXXEHHUE BEpOsSITHOCTEH. Pa3BuBaeTcs anredpanueckuii
MEXAHU3M BBIYUCIICHUS BEPOSTHOCTEN. 3HAKOMCTBO C MPOTUBOIOJI0KHBIMU
COOBITUSIMU, HECOBMECTHBIMU COOBITUSIMU, OObETMHEHUEM U NEPECCUCHHEM,
dbopMyamu CIOXKEHUSI U YMHOKEHHUS BEPOSTHOCTEM.

Yucno ycnexoB B HCIBITAHUSIX bepHyIun.

[IpomexxyTouHas arrecTanus Mo ajaredpe MpoOBOAUTCS MO UTOraM y4eOHOro
roga, B coorBercTBuu ¢ «llonoxkenneM o gopmax, NMepUOJUUYHOCTH U TMOPSAIKE
TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTaIl[Mi 00yUYarOIUXCsI

MBOY «CHI Ne37»» u B cootBeTcTBUH ¢ yueOHBIM M1aHOM MBOY «CIHI Ne37»
Ha TeKyIui y4eOHbIi o B popMe UTOTOBOM KOHTPOJIBHOU PabOTHI.



AHHOTanus K padoyeil mporpamme 1o ajaredope 9 kiacc
(0a30BbIil ypOBEHD)

PaGouast mporpamma miisg 9 kjacca paccuMTaHa Ha HM3ydeHHe anreOpbl Ha
0a30BOM YpOBHE, Ha KOTOPOE OTBOAUTCS 3a Toj] 136 yacoB (4 yaca B HEJEINIO).

N3yyenue kypca obOecneyrBaeTcsi y4eOHO-METOJAMYECKHM KOMILIEKCOM,
BKJTFOYAIOIITUM B CEOsI:

1. A. I MopakoBuu. Anredpa . 9 kmacc. B 2 u. Y. 1. Yuebnuk; - M.:
MuemMo3uHa

2. A. I MopakoBuu, Amnekcanaposa JI.A., T.H. Mwumyctuna, E.E
Tyneuunckasi, [1.B. CemenoB. Aunre6pa. 9 knacc. B 2 4. Y.2. 3anmaunuk; — M:
MueMo3uHa

3. Anexcanaposa JILA. Anrebpa. 9 knacc. Kontponbabie pabotsl. / Ilof
penakuueit A.I. MopakoBuua; — M. :MHemo31Ha.

4. AnexcannpoBa JI.A. Anrebpa. 9 kinacc. Camocrositenbabie padoTsl. / [loa
pen. A.I'MopakoBruua — M.:MHeMo31Ha.

5. MopakoBuu A.I., II.B. CemenoB.Anreopa 9 xmacc. Meronuueckoe
nocoo6ue s yunurens.— M.: MHeMo3uHa.

6. E.E. Tympuunckas. Anrebpa. 9 kinacc. brnunonpoc;

7. B.B.IllenoMoBckuii. DIEKTPOHHOE COMPOBOXKAECHUE Kypca «Anredpa — 9»
[Toxn. pen. A.I'MopakoBuya.

OCHOBHOE COAEP XAHHUE KYPCA

Yucia ¥ BIYMCICHUSA

PaunonanbpHble 4yKcla, UppaldOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHbIE
JeCATUYHBIE ApoOU. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIE YHCIIA
KaKk OECKOHEUHbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXK1Y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN ITPSIMOM.

CpaBHEeHHE JIEWCTBUTENIbHBIX YHCEN, apuPMETHYeCKue JEHUCTBUA C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIbHOCTh IPOLIECCOB B
OKPY’KaroIIeM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEIMYUHBI, TOUYHOCThH NMpUOIMmKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCIEHUN.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEHUM, CBOAAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. Penienue ypaBHEHHM, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEHN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-pallMOHaIbHBIX ypaBHEHUH. PelnieHue TEKCTOBBIX 3ajay
anreOpanvdeckKuM METO/IOM.



VYpaBHeHHe ¢ ABYyMs MEpPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYyMS ITIEPEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHUH,
OJJHO M3 KOTOpPBIX JIMHEHHOe, a Jpyroe — BTOpoi creneHu. ['padpuyeckas
WHTEPIPETALNs] CHCTEMBI YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOU IEepeMeHHOU. Pemenue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHele HeEpaBeHCTBA.
['padmueckass MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DOyHKUIMHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopauHATHI
BEPILMHBI 1apadoIibl, OCb CAMMETPUU MapadOJIbL.

Ipadukn byakmmit: y =kx, y=kx + b, y=k/x, y=x, y =Vx, y = [x| , u ux
CBONCTBA.

YuciioBBIE OCIEI0BATEILHOCTH U MIPOrPeCcCHH

[loHATHE 4YHCIIOBOM ITOCHEAOBATEIBHOCTH. 3aJaHUE IIOCIIETOBATEIIBHOCTH
peKyppeHTHOM (hopmyToit u GopMyIIoi n-To YjieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyibl n-ro 4jieHa
apu(PpMETUIECKON U TreOMETPUUECKON MPOrpeCCUil, CyYMMbI IEPBBIX 71 YJICHOB.

N300pakeHrne WICHOB apu(PpMETHYECKOH U TEOMETPUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIN M SKCIIOHEHIUAIBHBIN POCT.
CoxHbIE NPOLICHTHI.

BepostHocts.  CoObiTHEe  (CilyyaliHOE, JOCTOBEPHOE, HEBO3MOXKHOE).
Kiraccuueckast BEpOSITHOCTHAsA CXeMa.

[IpotuBomnomnoxusie coobiTrsi. HecoBMecTHBIE COOBITHS. BeposiTHOCTH CyMMBI
IBYX COOBITUHA. BepoATHOCTH NPOTHBOMOJIOKHOTO coObITHSA. CTaTHcTHUYEcKas
yCTOWYNBOCTh. CTaTHCTHYECKAS] BEPOSTHOCTD.

[TpomexyTouHas aTrecTanus 1Mo ajareOpe MPOBOAMUTCS MO UTOraM y4eOHOTro
roga, B coorBercTBuu ¢ «llonoxkenneM o gopmax, MepUOJUUYHOCTH U TMOPSAIKE
TEKYUIEro KOHTPOJISI yCIIEBAEMOCTH U MPOMEKYTOUHOU aTTECTALIMKM O0YyYArOIIUXCS
MBOVY «CHI Ne37»» u B cooTBeTcTBUU ¢ YueOHBIM MmaHoM MBOY «CII Ne37»
Ha TEKYIIHI y4eOHbIl ros1 B popMe UTOrOBOIM KOHTPOJIBHOU PabOTHI.



AHHOTanus K padoyeil mporpamme 1o ajaredope 9 kiacc
(yriy0JieHHbI YPOBEHD)

Pabouast mporpamma miig 9 kjacca paccuuTaHa Ha HM3ydeHHUE aiareOphl Ha
0a30BOM YpOBHE, Ha KOTOpo€ OTBOAUTC 3a Toj 170 yacoB (5 yaca B HEJEINIO).

N3yyenue kypca obOecneyrBaeTcsi y4eOHO-METOJAMYECKHM KOMILIEKCOM,
BKJTFOYAIOIITUM B CEOsI:

1. A. I MopakoBuu. Ainredpa . 9 kimacc. B 2 4. Y. 1. Yuebnuk; - M.:
MuemMo3uHa

2. A. I MopakoBuu, Amnekcanaposa JI.A., T.H. Mwumyctuna, E.E
Tyneuunckasi, [1.B. CemenoB. Aunre6pa. 9 knacc. B 2 4. U.2. 3agaunuk; — M:
MueMo3uHa

3. Anexcanaposa JILA. Anrebpa. 9 knacc. Kontponbabie pabotsl. / Ilof
penakuueit A.I. MopakoBuua; — M. :MHemo31Ha.

4. AnexcannpoBa JI.A. Anrebpa. 9 kinacc. Camocrositenbabie padoTsl. / [loa
pen. A.I'MopakoBruua — M.:MHeMo31Ha.

5. MopakoBuu A.T., TI.B. CemenoB.Anreopa 9 xmacc. Meronuueckoe
nocoo6ue s yunurens.— M.: MHeMo3uHa.

6. E.E. Tympuunckas. Anrebpa. 9 kiacc. baunonpoc;

7. B.B.IllenoMoBckuii. DIEKTPOHHOE COMPOBOXKACHHE Kypca «Anredpa — 9»
[Toxn. pen. A.I'MopakoBuya.

OCHOBHOE COAEP XAHHUE KYPCA

Yucaa v BIYMCICHUA

Kopenp n-1 crenenn u ero cBoucrtBa. CTEneHb C PalMOHAIBHBIM
IIOKA3aTeJIeM U €€ CBOMCTBA.

AJredpanyeckue BbIpaKeHUs

ToxxmecTBeHHbIE TIPEOOpa30BaHUsl BBIPAKECHHM, COIEp)KAlUX KOPEHb n-i
creneHu. ToXIecTBEHHbIE MPEeoOpa30BaHUsl BHIPAXKEHUM, COAEPKALIUX CTENEHb C
PalMOHAIBHBIM ITOKA3aTEJIEM.

KBagpatueiii TpéxuneH. KopHum kBampatHoro TtpéxuneHa. Pasnoxkenue
KBaJpPaTHOTO TPEXUYJICHA HA JIMHEWHBIE MHOKUTEIIHN.

YpaBHeHMs U HEPABEHCTBA

buksanparusie ypaBHeHus. [Ipumepsl IpuMEHEHUIT METOI0B PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpadUyecKoro MeTroja NpHU PpElICHUU
ypaBHEHUH 3-ii U 4-i CTENEHEN.

Pemenue qpoOHO-parmOHAIBHBIX YPaBHEHUH.

Pemenne cucrem ypaBHEHHM € IBYyMs IEPEMEHHBIMU. Pelienre npoctenmmx
CHUCTEM HEJMHEWHBIX YpaBHEHUU C JBYMs NepeMeHHbIMU. ['padudeckuit Meton
pELIECHUsS] CUCTEMBbl HEJIMHEWHBIX YpaBHEHUW C JIByMs mnepeMeHHbIMH. Cucrema



JBYX HEJIMHEVHBIX YPAaBHEHUM C ABYMS NEPEMEHHBIMH KaK MOJEIb PEaJbHOU
CUTYyaLUU.

Yucnosele HepaBeHCTBA. PelieHne JTMHEWHBIX HEPAaBEHCTB. J(O0Ka3aTesbCcTBO
HEPaBEHCTB.

KBazpaTHble HepaBEeHCTBA C OJHOM IepeMEHHOHN. PemeHue KBaJpaTHBIX
HEPAaBEHCTB IrpaMuecKuM METOJOM U METOJOM MHTEepBajioB. MeToa MHTEPBAIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [IpocTrenire HepaBeHCTBA C MAPAMETPOM.

Pemenune TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IlepeMeHHbIMHM. PelleHHe HepaBeHCTBa C JBYMs
nepeMeHHbIMU. CHCTEMBI HEpPaBEHCTB C JBYMsl IEpEeMEHHbIMH. ['paduueckuii
METOJ| PEIIEHUS CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOyHKIUU

Oynkuuga.  CpoilctBa  QyHKUMH:  HyIM  (QYHKIHHM,  [POMEXKYTKH
3HAKOIIOCTOSIHCTBA (DYHKIMU, MPOMEXKYTKH BO3pacTaHus U yObIBaHUS (DYyHKLUH,
YETHBIE U HEYETHBIE (PYHKIMU, HAMOOJIbIIEE U HAUMEHbIIIEE 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢yHkuus u e€ cBoicTBa. Mcmonb3oBaHWe CBOWCTB
KBaJpaTUyHOW  (yHKUMKM 1 pemenuss 3agad.  lloctpoenwe  rpaduxa
kBagpaTuuHo (¢yHkiuu. Ilonmoxkenue rpaduka KBagpaTUYHOW (QYHKIMH B
3aBHCHMOCTH OT e& kod(durmentoB. ['pabuxu GpyHKImil y =ax2, y = a(x —m)° u y
= a(x —m)’ +n. Iloctpoenne rpadhuKoB (ByHKIHIT ¢ TOMOIIBIO IPEoOpa30OBaHHil.

Hpo6Ho-nuueiinas Gynkuus. Mccnenoanue GyHKIMMA.

DyHKIWsI y = X" ¢ HATYpaJIbHBIM MOKa3aTeseM 7 u e€ rpaduk.

YuciioBbIe MOCIE10BATEILHOCTH U IPOrPecCUm

[TonsitTue uymcioBoil mocnenoBarenbHOCTH. KoOHEUHble U OECKOHEUHBIE
ocaeaoBaTeNbHOCTH.  OrpaHuyeHHas  MOCJIENOBATENBHOCTb.  MOHOTOHHO
Bo3pactatomias  (yObIBaromasi)  moclieoBarebHOCTh.  CrmocoObl  3ajaHust
MOCJIEZIOBATEIBHOCTU: ONMUCATENbHBIN, TaOJUYHBIN, ¢ MOMOIIBIO (HOPMYNBI 1-TO
YJI€Ha, PEKYPPEHTHBIN.

Apudmernueckass W reomeTpuueckas mnporpeccun. CBoiicTBa UJIEHOB
apupMEeTUYECKOH U TeOMeTpHuecKol mporpeccuid. DopMysbl #-r0  UJieHa
apupMeTnyecKkoil u reomeTpuueckord mnporpeccuid. dopmynbl CyMMBbl MEPBBIX 7
YJICHOB apu(PMETHIECKON U TEOMETPUUYECKON Mporpeccuid. 3aaun Ha TPOICHTHI,
OaHKOBCKHE BKJIa/bl, KPEIUTHI.

[IpencraBieHre O CXOAUMOCTH IOCIEIOBATEIBHOCTH, O CYMMHUPOBaHHUH
OEeCKOHEYHO yObIBAIOIIEH FT€OMETPUUECKON TPOTrPECCHH.

Meron maTematnueckon nHaAykuuu. [Ipocrenme npumMepsl.

BepositHocts.  CoObITHE  (chydailHOE, JIOCTOBEPHOE, HEBO3MOKHOE).
Kitaccuueckast BEpOSITHOCTHAsA cXeMma.

[IpotuBomnosnoxueie coObiTHs. HecoBMecTHBIE COOBITHS. BEeposSTHOCTH CyMMBI
JIBYX COOBITUI. BeposTHOCT NPOTHUBOMONOKHOTO COOBbITHS. CTaTUCTHYeCKas
YCTOMYUBOCTh. CTaTUCTUYECKAS] BEPOSTHOCTD.



[IpomexxyTouHas aTTecTanus Mo ajaredpe MpPOBOAUTCS MO UTOraM y4eOHOro
roja, B coorBercTBum ¢ «llonoxxenueM o ¢dopmax, MEPUOAUYHOCTH U TMOPSIKE
TEKYLIEro KOHTPOJISI yCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIMK O0YYaArOIINXCS
MBOY «CHI Ne37»» u B coorBercTBUM ¢ yueOHbIM M1aHOM MBOY «CII Ne37»
Ha TeKYIIUN y4eOHbIN To/1 B (pOpME UTOTOBOM KOHTPOJILHON PabOTHI.



AHHOTanMs K padoyeil mporpamMmme 1o reoMeTpuu 8 Kiacc

PabGouass mporpamMma 1o reoMeTpwHM I 8 Kiacca paccyMTaHa Ha H3yYCHHE
reoMeTpuu Ha 0a30BOM ypoBHE (64 daca B roj, 1o 2 yaca B HEZEIIO)

M3yuenue kypca oOecreuuBaercs  Y4eOHO-METOAMYECKMM  KOMILIEKCOM,
BKJIIOYAIOIIUM B CeOsl:

l. ['eometpus 7 — 9 knaccel /JI.C.Aranacsn, B.®.byty3os, C.b. Kagomies u
1p.- Mocksa: [Ipocsemienue.

2. Aranacsn JI.C., byryzoB B.®., Kagomuer C.b., Ilo3usax 3.I'., FOauna
N.N. Yuebnuk ['eomerpuss 7 — 9 Kiacchl ¢ 3JIEKTPOHHBIM MPUIIOKEHHEM (Ha calTe
U3/1aTeNIbCTBA).

3. Aranacsa JI. C., byry3oB B.®., I'nmasroB [O.A., IOguna M.M. PaGouas
TEeTpalib. 8 Kiacc.

4. 3uB b.I'., Maiinep B.M. Jlunaktjiueckue MaTepHabl. 8 Kacc.

5. Muienko T.M., baunko A.Jl. f'eMaTHdecKre TECTHI. 8 Kjlacc.

6. Nuenckas M.A. CamocTtosiTeNibHple U KOHTPOJIbHBIE pabOThI. 7-9 KI1acCHhl.
7. Merognueckue pexkomenaanuu] 8 knacc. ABtTopsl: AtaHacsH JI.C.,

byry3os B.®., I'maszros 10.A. u 1p.
B paboueii ,nporpamMme MpUBEAEHBI IUIAHUPYEMbIe pe3yibTaThl M3y4EHHUs Kypca
Maremarnka
OcHOBHOE €O [epxkaHKue Kypca
YeppipeKyroJibHUKH
MHProyroyibHUK, BBIITYKJIbIN MHOTOYTOJIBHUK, YETHIPEXYTOJIbHUK.
[Tapanndgporpgmm, ero cBoicTBa M mpuzHaku. Tpanenus. IIpssMoyronbHHK, poMoO,
KBaJpart, X corcTea. OceBas U LHEHTpalbHasi CAMMETPHUHU.
IIaqma b
OHATHE  IUIOIIAAM  MHOIOyrojipHMKa. Ilmomanu  npsiMOyrosjbHHKA,
napasuiesjorpamma, TpeyrojibHukKa, Tpanenuu. Teopema ITudaropa.
IIo 00HBIE TPEYTOJIbHUKHU
[Tono6nbie TpeyroapHUkH. [Ipu3Haku momodus TpeyronbHUKOB. [Ipumenenue
noo0Msl K J0Ka3aTelIbCTBY TEOpPEM W peuieHuto 3agad. CUHYC, KOCUHYC M TaHTEHC
OCTpPOTO yIJIa MPAMOYTOJIBHOTO TPEYTOJIbHUKA.
OKpyKHOCTB.
B3anmHoe pacnonoxkeHne npsAMOM M OKpy)KHOCTH. KacarenbHas K
OKPY>KHOCTH, €€ CBOMCTBO M Npu3HaK. lleHTpanbHble M BIHCAHHBIE YIIbL. YeTbIpe
3aMeydaresIbHbIe TOUKU TPEYToJbHUKA. BricaHHas ¥ onMcaHHas OKPYKHOCTH.

[IpomexxyTouHas arTecTanus MO T€OMETPUU MPOBOJUTCS IO UTOTaM y4eOHOTO
rona, B cootBerctBuM ¢ «llomoxkennem o ¢dopmax, MEPUOIUYHOCTA U TOPSIKE
TEKYIIErOo KOHTPOJIS YCIEBAEMOCTH M TMPOMEXKYTOUYHOM AaTTECTAIlMH OO0ydYaroIIuXCs
MBOYVY «CII Ne37»» u B coorBeTcTBUHM ¢ y4eOHBIM MmaHoM MBOY «CII Ne37» nHa
TEeKYIHUN yuyeOHbIN 101 B (JOpME UTOTOBOTO TECTUPOBAHMUS.



AHHOTauMs K padoyeil mporpaMmme o reomerpuu 9 Kiace

PaGouass mporpamma mo reoMeTpud s 9 Kjacca paccuMTaHa Ha H3yUYCHHUE
reoMeTpun Ha 6a30BOM ypoBHe (64 yaca B rofi, Mo 2 yaca B HEJIEIIO)

N3yuenne  kypca  oOecrneuuBaeTcsi  y4eOHO-METOJMYECKUM  KOMILJIEKCOM,
BKJIFOUAIOIIUM B ceOsl:

1. I'eometpust 7 — 9 xnaccwl /JI.C.Atanacsn, B.®.byry3os, C.b. KagomiieB u
np.- Mocksa: IIpocBenienue.

2. Aranacsu JI.C., byry3oB B.®., Kagomues C.b., Ilo3nsk O.I'., FOauna N.HA.
VYyeonuk I['eomerpuss 7 — 9 Kjacchl € DJIEKTPOHHBIM TMpUJIOKEHHWEM (Ha caiite
M37aTeIbCTBA).

3. Atanacsn JI. C., byry3oB B.®., I'mazroB 1O.A., FOnuna N.N. PaGouas
TeTpanp. 9 Kiacc.

4. 3uB b.I'., Maiiniep B.M. /luaktnueckne Marepuanisl. 9 Knacc.

3. Mumenko T.M., bauakoB A./l. Tematuueckue TecThl. 9 Kiacc.

6. Nuenckas M.A. CaMocTosITeNIbHBIE U KOHTPOJIbHBIE paOOThI. 7-9 KI1acChl.

7. Meroanueckue pexkomengannu. 9 kinacc. ABropel: AtanacsH JI.C., byry3oB

B.®., I'nmazros 10.A. u np.

B pabGoueii mnporpamMme MpUBEIEHBI TUIAHUPYEMbIE PE3yJIbTaThl U3YUYCHUS
Kypca MaTeMaTHKa.

OcHOBHOe coep:xkaHne Kypca

BekTopsl

Onpenenenrve BEKTOpa, Hayajlo, KOHEI, HYJIEBOM BEKTOp, JJIMHA BEKTOPA,
KOJIJTMHEAPHBIE, COHAMPABJICHHBIE, MPOTHUBOIOI0KHO HAIMPaBJICHHBIC, PABHBIC BEKTOPHI.
O6o3HaueHne u n300pakeHue BEKTOpoB. OTKIIAbIBAHUE BEKTOPA OT IAHHOW TOYKH.

CrnoxeHre M BBIYUTAHHE BEKTOPOB. 3aKOHBI CJIOXKEHHUS, OINpEICTICHUE CYMMBI,
MPaBWJIO TPEYTroJIbHUKA, MpaBUJIO Mapajuienorpamma. I[locTpoeHue BekTopa, paBHOTO
CyMME JIByX BEKTOpPOB, WCHOJIb3ys TMpaBWia TpPEYrojbHUKa, TapauiesiorpaMmma,
MHOTOYTOJIbHUKA. [ToHATHE Pa3HOCTH IBYX BEKTOPOB, MPOTHBOIOJIOKHBIX BEKTOPOB.

Omnpenenenre yMHOKEHHSI BEKTOpa Ha YUCIO, CBOMCTBA. [IpuMeHeHHEe BEKTOPOB K
perieHuto 3amad. TeopemMbl 0 CpelHel JIMHUM TPANelud U aJrOpUTM PEIICHHs 3a/1ad ¢
MIPUMEHEHUEM 3TOU TEOPEMBI.

MeTtoa kKoopauHAT

JlemMa 0 KOJUIMHEApHBIX BEKTOpax. TeopeMa O pa3liOKEHHH BEKTOpa MO JIBYM
JAHHBIM HEKOJUTMHEApHBIM BekTOopaM. [loHsATHE KOOpAMHAT BEKTOpPA, KOOPIUHAT CyMMBI
U Pa3HOCTH BEKTOPOB, MPOU3BEACHUS BEKTOpa Ha 4YKciio. DopMysbl KOOPAUHAT BEKTOpa
yepe3 KOOPAMHATHI €ro KOHIIA U Hayaja, KOOPAUHAT CEPEIMHbI OTPE3Ka, JJIMHBI BEKTOpa
U PACCTOSHMS MEXAY JByMsS TOYKaMH. YPaBHEHHE OKPYXHOCTH U TPSIMOM.
N300pakeHre OKpYKKHOCTH M MPSIMOM, 3aJJaHHBIX YPaBHEHUS MU, IPOCTEUIIINE 3a/layu B
KOOpJIMHATAX.



CooTHOIIEHUST MeKAY CTOPOHAMHM M YIJIamMHM TpeyroJabHuka. CrajasipHoe
Npou3Be/ieHNEe BEKTOPOB

Omnpenenenne cuHyca, KocuHyca W TanreHca yrioB oT 0° mo 180°, hopmymsr mist
BBIYUCJICHUS KOOPJAUHAT TOYKH, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIeCTBO. Dopmyna
OCHOBHOI'O TPUTOHOMETPUYECKOTO TOXKJECTBA, MpocTeie (HopMysbl MPUBEIACHUS.
dopmyna IIOMAAU TPEyrojbHUKa. TeopeMbl CHHYCOB U KOCHUHYCOB. MeToibl
MPOBEJCHUSI W3MEPUTEIbHBIX padoT. Teopema O CKAISIPHOM MPOU3BEACHUU JBYX
BEKTOPOB U €€ CIICACTBUA.

JIJINHA OKPYKHOCTH M IUIOIIAAb KPYyra

Omnpenenenue NpaBUILHOTO MHOTOYTOJIbHUKA, (OpMyJia JJisi BBIUMCICHUS YIjia
NpaBUJIBHOTO I - YroibHUKA. Teopembl 00 OKpPYXKHOCTSIX: OINKHCAHHOM OKOJIO
MPAaBWJIBHOTO MHOTOYTOJIbHUKA W BIHCAHHOM B MPAaBWIbHBIA MHOTOYTOJIbHUK.
@opMyibl U1 BBIUKUCICHHS TUIOMIAAN MPABUIBHOTO MHOTOYTI'OJIBHUKA, €70 CTOPOHBI U
paguyca BIHCAaHHON OKpPYKHOCTH. POpMyJibl JIMHBI OKPYKHOCTH M JUIMHBI IYTU
oKpyxHOCTH. DOpMYyIIBI IITONIAAN KPYTra U KPYrOBOI'O CEKTOPA.

JIBHoKeHMSI

[Tonatue oToOpakeHUsl MJIOCKOCTU Ha ce0s U JBrokeHus. CBOICTBA JBHXKCHUH,
OCEBOM M LEHTpaNbHOW cuMMeTpuu. lloHsTHME mapamnensHOro nepeHoca. OCHOBHBIE
ATalbl JI0KA3aTeJIbCTBA, YTO IMapajuIeNIbHBIM TMEpeHOC ecTh JBrkeHue. I[loHsiTue
noBOpOTa. Jl0Ka3aTenbCTBO TOrO, YTO NOBOPOT €CTh JIBHXKEHHE.

HauajibHble cBeleHUsl U3 CTepeoMeTpuHu

MHororpaHHuk,  mnpu3Ma, Mapajuiefienunes, o0beM  Tela,  CBOMCTBa
PsIMOYTOJILHOTO Tlapaiienenuneaa, nupamuaa. Lumnmap, konyc, chepa u map.

HpOMC}KYTO‘IHaSI arTeCTaludg I10 I'COMCTPHH IIPOBOIHUTCA IIO HTOT'aM yqe6Hor (0)
roga, B COOTBCTCTBHHU C «IlonoxxenueM o (1)OpMaX, MNCPUOINYIHOCTH H IIOPAOKE
TCKYIICI'O KOHTPOJIA YCIICBACMOCTH H HpOMe)I(YTO‘-IHOI‘/JI aTTeCcrailumn 06y11a101uﬂxc;1

MBOYVY «CII Ne37»» u B coorBeTcTBUHM ¢ yueOHBIM MaHOM MBOY «CII Ne37» nHa
TEeKyUIUH y4eOHBIN roa B popMe UTOTOBOM KOHTPOJIbHON paOOTHI.



