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IMosicHuTEILHASA 3aIMCKA.

Jannas pabouas nporpamma pazpaboTaHa Ha OCHOBE:

- @enepalIbHOTrO TOCYIapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 00IIIero 00pa3oBaHus;

- [Ipuka3za MunucrepcTBa oopazoBanus Psa3anckoii oonactu «O0 yTBEpKICHUH IPUMEPHOTO
peruoHanbHOro yuebHoro miana Ha 2017/2018 yueOHblit roa 1uis 001ieo0pa3oBaTeIbHbIX OpraHU3aui
Pasanckoii oonactu» ot 27.04.2017 Ne 487;

- OcHOBHOI1 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO 001IeT0 00pa30BaHus;

- yue6Horo miana MAOY r. Psazanu «JIuneit Ne 4» mst 9-x knaccoB Ha 2017 — 2018 yueOHbIi rof.

- @enepa’abHOro NepevHs: y4eOHMKOB, PEKOMEHIYEMbIX K UCIIOJIb30BAaHUIO MIPH pean3allii UMEIOLINX
roCy/IapCTBEHHYIO aKKPEIUTAII0 00pa30BaTebHBIX IPOrPaMM OCHOBHOT'O OOIIEr0, CPETHEr0 OOIIETO
oOpa3oBanus (yTBepskaeH mprukazoM MunoopHayku Ne 253 ot 3 1mapta 2014 rona);

- aBTopckoi mporpammel T. A. BypmuctpoBoii mo YMK «Anre6pa » nox pegakuueii C. A. TeasikoBcKoro
s yyammxest 9 kiaccoB Mocksa «IIpocsenienue» 2015-2017 roa

- B COOTBETCTBHH C OCHOBHBIMHU LIEJISIMU U 33/1auaMU 00pa30BaHUs JIHUIIEs.

B xone npenonaBanus anredpsl B 9 kinacce, paboTsl HaJ popMHupoBaHUeM Y yuamuxcs Y'Y/ ciaenyer
oOpaiaTe BHUIMaHHE Ha TO, YTOOBI OHU OBJIAJICTTH YMEHUSIMH OOIIETO XapaKTepa, pa3HO0Opa3HbIMH
croco0amu JesITeTbHOCTH, TPUOOPETAIIH OIIBIT:

* [lnaHupoBaHUE U OCYIIECTBICHUE AITOPUTMUYECKOM J1€ATEIbHOCTH, BHIIIOJHEHUE 33JaHHBIX U
KOHCTPYMPOBAaHUE HOBBIX aJITOPUTMOB;

* Pemenne pa3sHOOOpa3HBIX KIACCOB 3a/1a4 U3 PAa3IUYHBIX pa3/esioB Kypca, B TOM YHCIIe 3a/1a4,
TpeOYIOUINX MOUCKA ITYTH U CIIOCOOOB PELEHMS;

* HccnenoBarenbCcKol 1€ATEIBHOCTH, Pa3BUTHA UAEH, IPOBEICHUE HIKCIIEPUMEHTOB, 0000LIEHHUS,
MOCTaHOBKU U ()OPMYJIUPOBKH HOBBIX 3a]1a4;

* SlcHOTO, TOYHOTO, TPAMOTHOTO M3JIOKECHHSI CBOUX MBICJICH B YCTHOHM M MUChMEHHOU (hopme,
UCTIOJIb30BaHUE PA3IMYHBIX S3BIKOB MAaTEMATUKHU (CJIOBECHOTO, CAUMBOJIMYECKOT0, Ipa)udecKoro),
CcBOOOJIHOTO MEpexo/a C OAHOTO sI3bIKA Ha JPYroM i WIIIIOCTPALMK, HHTEPIIPETALIH,
apryMeHTalluy 1 I0Ka3aTeIbCTBa;

* IlpoBeneHue nokazaTeabHbIX PACCYXACHUN, apryMEHTAlluH, BbIIBUKEHUE TUIIOTE3 U UX
000CHOBAHHS;

» Tloucka, cucreMaTH3alMy, aHAJIN3a U KJIaccu(uKauy HH(POpMAIUU, UCTIOJIb30BaHUE
pa3HOO0Opa3HbIX HHPOPMALMOHHBIX HICTOUHUKOB, BKIIIOYas yU€OHYIO M CIIPAaBOYHYIO JINTEPATYpY,
COBpPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH.

Llenu ooyuenus.
OO0yueHre MaTeMaTHKE B OCHOBHOM IITKOJIE HAINIPABJICHO HA JOCTHXKCHHE CIIEAYIOIINX EJICH:
1. B nanpasnenuu 1uyHOCMHO20 PA3BUMUL.

~ Pa3BuTHE TOrH4YECKOro U KPUTHUECKOTO MBIIIUICHUS, KYJIbTYPbI pe4H, CIIOCOOHOCTH K YMCTBEHHOMY
AKCIIEPUMEHTY;

~ @opMUpOBaHKE Y YUAIIUXCS HHTESIUICKTYAJIbHOW YeCTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOOJICHUIO MBICITUTEIILHBIX CTEPEOTHIIOB, BRITEKAIOIINUX M3 OOBIIEHHOTO OIBITA;

~ Bocnuranue kayecTB TMYHOCTH, 00ECTICUNBAIOIINX COIUATBHYIO MOOUIBEHOCTH. CITOCOOHOCTH
MPUHUMATH CAMOCTOSITEIIbHBIE PEIICHUS

~ @®opmMupoBaHUE KaYeCTB MBIIIUICHUS, HCOOXOAMMBIX JIJIS aJITaNITAIlA B COBPEMEHHOM
UH(POPMALIMOHHOM OOLIECTBE;

~ Pa3BuTHE HHTEpEca K MATEMAaTHIECKOMY TBOPUYECTBY U MATEMATHUECKUX CTIOCOOHOCTEH.

2. B memanpeomemnom Hanpasienuu.:




dopmupoBaHUE MPEACTABICHUN O MATEMATHKE KaK 9YacTH OOIIEUYeIOBEUYECKON KYIbTYPBI, O
3HAYUMOCTU MAaTEMATHKHU B PA3BUTHU [IUBUIM3AIUN U COBPEMEHHOTO O0IIIECTBA;

Pa3BI/ITI/Ie HpeILCTaBJIeHI/Iﬁ 0 MAaTEMaTHUKE KaK ¢)0pMe OImuCaHuAg U ME€TOAC IMO3HAHUA ACATCIBbHOCTH,
CO3/IaHWE YCIIOBUH ISl MPUOOPETEHHS TIEPBOHAYATIBLHOTO OMBITA MATEMAaTHYECKOTO MOJIETUPOBAHHMS
dopmupoBaHUE OOMIMX CIIOCOO0B UHTEIJIEKTYaIbHON NIEITeTbHOCTH, XapaKTEPHBIX IS
MaTEMAaTHKH U SBJISIOMIMXCS OCHOBHOM IMO3HABATEILHOM KYJIbTYPBI, 3HAYUMOM /I Pa3InYHBIX chep
YeJIOBEUECKOM IeATSIIHHOCTH.

3. B npeomemnom nanpasieruu:

~ OBgnaneHre MaTeMaTUYECKUMU 3HAHUSMU U YMEHUSMU, HEOOXOAUMBIMU JIJIsl IPOAOKEHUS
oOyueHus B CTapuIeil KO WM UHBIX 001Ie00pa30BaTENbHBIX YUPEKICHUAX, U3YUCHUS
CMEXHBIX JUCIUTUINH, MPUMEHEHHUE X B TIOBCETHEBHON KU3HH,

~ Coznmanus ¢pyHIaMEHTa IS Pa3BUTH MaTeMaTHYECKUX CIIOCOOHOCTEH, a TaK)Ke MEXaHHU3MOB
MBIIUICHUS, POPMUPYEMBIX MATEMATUYECKON JEATEITLHOCTBIO.

IInanupyemMble pe3yJbTaTbl H3yYeHUs] Y4eOHOI'0 IIpeAMeTa.

I/I3Y‘I€HI/IG MaTeMaTHUKHA B OCHOBHOM IIIKOJIE JacT BOSMOXHOCTb OGy‘-IElIOH.II/IMCH AOCTHUYb CICAYIOIHNX

pE3yIbTaTOB:

1. B;Hanpaeﬂeuuu JIUYHOCMHO20 pa3eumus:

Ymenue sicno, mouno, epamomuo uznazams 80U MbLCIU 8 YCMHOU U NUCLMEHHOU (hopme, NOHUMAMb
CMbIC NOCMABIEHHOU 3a0al, 8bICIMPAUBAMNb APSYMEHMAYUIO, NPUBOOUMb NPUMEDDL U
KOHmMpNpumepbi,

Kpumuunocms mvluinenus, ymenue pacnosHagams 1o2uieckue He KOppeKmHble 8biCKA3bI6AHUS,
omauyame eunomesy om Qaxkma,

Ilpedcmasnenue mamemamuueckoll HayKe KAk cghepe uenoseyeckoll 0esimeIbHoCmu, 00 3manax ee
pazeumusi, 0 ee 3HAUUMOCMU OJisl PA36UMUSL YUBUTUZAYUU,

Kpeamusnocmo mviuinenus, uHuyuamuea, Haxo04ugoCmy, AKMUBHOCMb NPU peuleHUl
MamemMamuyecKux 3a0ay,

Ymenue xonmpoauposams npoyecc u pe3ynvmam y4eOHOU MamemMamuyecKkol 0esimeabHoOCmu,
CnocobHocms K IMOYUOHATLHOMY B0CHPUSIMUIO MAMEMAMUYECKUX 00beKmos, 3a0ay, peuleHutl,
paccyrcoenuil.

2. B memanpedmemnom nanpagienuu:

Vmenue sudemov mamemamuueckyio 3a0auy 6 KOHmexkcme npooIeMHOU CUmyayuu 8 Opyaux
OUCYUNTUHAX, 8 OKPYIHCAIOUfell HCUSHU,

Ymenue naxooums ungopmayuio 6 Opyeux ucmoyHuUKax uHGopmayuro, HeodXoouUMyH 015 peuleHus
Mamemamuyeckux npoobnem, u npeocmasisims ee 8 NOHAMHOU opme, NPUHUMAMb peuleHue 8
VCI0BUAX HENOAHOU U U3OBIMOYUHOLL, MOYHOU U 8EPOAMHOCMHOU UHGOpMAYUU,

Vmenue nonumams u ucnonvb3068amos Mamemamuyeckue cpeocmsea Ha2isOHoCmu OJist WLIIOCMpayul,
uHmepnpemayuu, apeymeHmayuu,

Vmenue vlosucams cunomesvl npu peuwieHuu y4eOnvlx 3a0aiu NOHUMAMb He0OX00UMOCHb UX
npoeepKu;

Ymenue npumensms dedyxmugHwvle u 0eOYKmMugHvle Cnocobbl paccylcoeHull, udems pasiuitble
cmpame2uu peuenust 3a0ay;

Vmenue oeticmeosamsv 6 COOMEemcmsuy ¢ NpediOHCeHHLIM Al2OPUMMOM;



»  Vmenue camocmosmenvno cmasumo yeiu, 8bl61/lpan’lb u co30a6amo anleopummbsl ons peerus
y’{€6Hblx mamemamudecKux I’lp06fl€./l/l,'

»  Vwuenue niasuposanib U oCyuecmejisiinob aeﬂmeﬂbHOC’mb, HanpaelerHyro Ha peutenue 3a0ay
UCCe008aMeNbCKO20 xapakmepa,

- HepeoHaanZbele npedcmaeﬂeHwI 00 uoesax u Memooax MamemamuKy Kax YHUBEPCATIbHOM A3blKe
HAYKu U mexnHuku.

3. B npeomemnom nanpagnenuu:
MPEIMETHBIM PE3yIbTATOM U3YUCHUS Kypca SIBISIETCS C(HOPMUPOBAHHOCTH CIIEAYIONUX YMEHHIA.

B kxypce anrebpel 9 kiacca  pacHIMpSIIOTCS CBEACHHS O CBOWCTBaX (YHKIMH, MO3HAKOMHUTH
00ydJaronumxcsi CoO CBOMCTBAaMHU M rpa)uKoOM KBaJIpaTUIHOW (DYHKITUH; CUCTEMATU3UPYIOTCS H 0000IIAt0TCs
CBEJICHUS O PEIICHUH LIEJBIX U JPOOHBIX pallMOHANBHBIX YPaBHEHUH C OJHON IepeMeHHOH, GopMmupyercs
YMEHHE peliaTh HEpaBEeHCTBA BHUJIA ax? + bx + ¢>0 ax? + bx + ¢<0, rge a#0; BbIpaOaThIBaCTCS yMEHUE
pemaTh MPOCTEHIINE CHUCTEMBI, COJIEpXKAILME YPAaBHEHHE BTOPOM CTENEHU C JBYMs IIEPEMEHHBIMU, U
TEKCTOBBIE 33/1a4U C MOMOIIBIO COCTABJICHUS TaKHX CUCTEM; JAIOTCS MOHATUS 00 apupMeTHUeCKOl U reo-
METPUYECKOH MPOrPECCHAX KaK YUCIOBBIX MOCIIEA0BATEILHOCTAX 0COO0T0 BUIA; 3HAKOMSTCS 00yUJaromuxcs
C MOHATHUSIMH TIEPECTAaHOBKH, Pa3MEIICHUs, COUETaHUS U COOTBETCTBYIOIIMMU (popMyIamu AJis MOACUETa UX
qucia, BBOOATCS ITOHATUA OTHOCHUTEJILHON YaCTOTHI U BCPOATHOCTHU CHy‘IﬂﬁHOFO coObBITHS.

OCHOBHOE COJEPKAHME ITPEJIMETA

1. KpaapatuuHasi pyHKIUS

Oyukuusa. CpoiictBa Qynkuuid. KaapaTHbelii TpexuneH. PasnojkeHue KBaJpaTHOrO TpEeXuwieHa Ha
MHOXkUTENN. DyHKIUA y = ax’ + bx + ¢, eé cBoiicTBa U rpaguk.

eab: pacmmpuTh CBEICHUS O CBOMCTBAX (PYHKIIMH, O3HAKOMUTH OOYYAIOIIUXCS CO CBOMCTBAMHU
rpauKoM KBaJpaTUIHON (PyHKIIHH.

B Hayane Tembl cucTeMaTH3MpYyIOTCS cBeAeHHS O (QyHKUUAX. [IOBTOPSIOTCS OCHOBHBIE MOHSATHSA:
GyHKLMSA, apryMeHT, o0jacTb omnpeneneHus ¢(yHkuuu, rpaduk. Jlarorcs MOHATHS O BO3PACTAaHUM H
yObIBaHUM (QYHKIIMHU, TPOMEKYTKAX 3HAKOIOCTOSHCTBA. TeM caMbIM co3iaercs 0aza /sl yCBOCHHUSI CBOWCTB
KBaJPaTUYHOW M CTemeHHOW (yHKIMHA, a Takke Uil JanbHeimero yriyoneHus (yHKIMOHAIBHBIX
NPEeCTaBICHUN IPU U3YyYEHUH Kypca ainreOpsl U Hadyasl aHaIu3a.

[ToAroTOBUTENBPHBIM IIArOM K HW3YYEHUIO CBOWCTB KBAJApPATHYHOW (YHKIUHU SBISIETCS TaKkKe
pacCMOTPEHHE BOIIPOCA O KBAIPaTHOM TPEXUICHE M €ro KOPHSX, BBIACICHUH KBaJIpaTa JBYy4IEHa U3 KBaJ-
pPaTHOTO TPEXWIEHA, Pa3JI0KEHUHU KBAJPAaTHOIO TPEXUWIEHA HA MHOKHUTEIIN.

Nzyuenne kBagpaTHHOW (DYHKIIMHM HAYMHAETCS C PACCMOTPEHHS (DYHKIIHH y:axz, €€ CBOWMCTB M
ocobeHHoOcTel rpaduka, a TakKe JPYTMX YaCTHBIX BHIOB KBAaJIpaTWYHON (QYHKIMH — (QyHKIUH y=ax2+n,
y=a(x-m)°. DTH CBEICHNUS MCTIONB3YIOTCS TPH M3YUCHHH CBOMCTB KBAAPATHYHOH (YHKIMH OGIIETO BHIA.
Baxno, uTo0bl 00y4aromuecs: MOHSUIH, YTO TpapuK GYyHKIUU Yy = ax’ + bx + ¢ MoXeT GHITh MOJIYYEH U3
rpaduka QYHKIHH y = ax’ ¢ MOMOIIBIO JBYX MapaIelbHBIX MepeHocos. [IpuéMbI mocTpoerns rpaduka
bynkun y = ax? + bx + ¢ 0TpabaThIBAlOTCS HAa KOHKPETHBIX IpuMmepax. [Ipm 3Tom ocoboe BHUMaHHE
clenyeT yAEIUTh (POpMUPOBAHHIO Yy OOYUYaIOUIMXCS YMEHMS YKa3blBaTh KOOPAMHATHI BEPLIMHBI Mapadobl,
€€ OCh CHMMETPHUH, HAalIpaBJICHNE BETBEW Mapadobl.

Ilpn wu3yueHun 5TOM TeMbl JajbHEWIIee pa3sBUTHE MOJY4aeT YMEHUE HaxOAUTh MO TIpaduky
NPOMEXYTKH BO3pAacTaHUs M YOBIBAaHHS (PYHKIUH, a TAaKXKe MPOMEXKYTKH, B KOTOPBIX (DYHKIHSI COXpaHseT
3HAK.

OOyuyaromyecss 3HAKOMATCA CO CBOMCTBAMM CTEHEHHON (YHKIMH y=X" HpH YETHOM U HEYETHOM
HaTypaJIbHOM IIOKazaresne N. BBoxutcs moHsTHe KOpHA N-iMl creneHW. OHM MOIYy4aroT IPEICTaBICHUE O
HAXO0X/ICHUN 3HAYEHUM KOPHS C MOMOILBIO KaJbKYJISITOpa, IPUUYEM BbIpaOOTKa COOTBETCTBYIOIIMX YMEHHUMN
He TpedyeTcsl.

2. YpaBHeHHSl M HEPABEHCTBA C O/THOW MepeMeHHOIA.
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Llensie ypaBHeHus. lpoOHble palioHalbHbIE ypaBHEeHHs. HepaBeHCTBa BTOpOi CTENEHU € OIHOM
nepeMeHHON. MeTo1 MHTEpPBAJIOB.

Heab: cucremMatuzupoBaTb M OOOOIIMTH CBEACHUS O PELICHWH LENIbIX YpaBHEHHH C OIHOM
nepeMeHHoH, chOpMHUPOBATh YMEHHE pelllaTh HEPABEHCTBA BUA ax? + bx + ¢>0, ax? + bx + ¢<0, re a0

B oron Teme 3aBepluaercs W3ydeHUE PalMOHAIBHBIX YPAaBHEHMU C OJHOM NEepeMeHHOW. B cBsa3u ¢
TUM TPOBOAMUTCA HEKOTOpoe 00001IeHue W yriayOsieHue cBeJeHHH 00 ypaBHEHHUSX. BBonmdrcs moHsATus
IEJIOTO PAIlMOHABHOTO YpaBHEHUs U ero creneHu. OOyuarommecs 3HAKOMSTCS C pelleHHEM YpaBHEHHM
TPETBEH CTENEHM W YETBEPTOM CTENEHW C IIOMOIIBI0 paA3JIOKEHUS HA MHOXHUTEIW W BBEICHUS
BCIIOMOT'aTeJIbHONM IEepEeMEHHOM. MeTon pelleHus YpaBHEHHH IIyTEM BBEACHHUS BCIIOMOIATENIbHBIX
NEpEeMEHHbIX OyAeT UHIMPOKO HCHOJb30BATHCA JaJbHEHIIEM TMpU PpELIEHUd TPUTOHOMETPUYECKHUX,
Jorapu(MUYECKUX U APYTUX BHJIOB YpaBHEHUI.

dopMuUpOBaHUE YMEHUM pellaTh HEPaBEHCTBA BHUA ax? + bx + ¢>0 ax® + bx + ¢<0, rme a#0,
OCYILIECTBIISIETCSI C OMOpPOW Ha CBeleHHs O Tpaduke KBaApaTHUHOW (YHKIMM (HampaBlIeHUE BETBEH
11apaboJIbl €€ PacIoOKEHHE OTHOCHTENBHO ocH OX).

OOyuaromnmecs: 3HaKOMATCS C METOJIOM HHTEPBAJIOB, C MOMOIIBIO KOTOPOTO PEIIAIOTCS HECTOXKHbIE
paloHaIbHbIE HEPABEHCTBA.

3. YpaBHeHHS U HepaBeHCTBA C ABYMS NepeMeHHbIMU

VYpaBHeHHE ¢ OBYMs NepeMeHHbIMHU U ero rpaguk. Cuctemsl ypaBHEHUM BTOpoil creneHu. Pemenne
3a/1a4 ¢ MOMOIIBIO CUCTEM ypaBHEHUI BTOpoi cteneHu. HepaBeHcTBa ¢ AByMs nepeMeHHbIMU. CHCTEMBbI
HEPABEHCTB C JBYMs [IEPEMECHHBIMHU.

Ienb: BeIpaboTaTh YMEHHE pELIATh MIPOCTEHMIINE CUCTEMBI, COAEpPIKAIINE YPaBHEHUE BTOPOW CTENEHU
C IABYMs INEPEMEHHBIMHU, U TEKCTOBBIE 3aJaud C IIOMOIIBIO COCTABJICHUS TAKUX CHUCTEM. B nmaHHON Teme
3aBeplIacMcsl U3y4eHHE CHCTEM YypaBHEHUH ¢ ABYyMs IepeMeHHbIMH. OCHOBHOE BHHMAaHME YJIEISETCS
cUCTeMaM, B KOTOPBIX OJJHO M3 YpaBHEHUI MEpBOM CTENEeHM, a Jpyroe BTOpoi. M3BecTHbIM oOyuaromummces
croco0 MOACTaHOBKM HAXOAMUT 3/1€Ch JalibHEHIee NMPUMEHEHHE U MO3BOJIAET CBOJAUTH DPELIEHUE TaKUX
CUCTEM K PELICHHUIO KBaJPaTHOIO YPaBHEHMS.

O3HakOMJIEHHE 00Y4arOIUXCsl ¢ IPUMEpPAMU CUCTEM yYpaBHEHUI C JBYMsI IEPEMEHHBIMHU, B KOTOPBIX
o0a ypaBHEHMs BTOPOH CTEMEHHU, JOJDKHO OCYIIECTBIATHCS C JIOCTATOYHON OCTOPOKHOCTHIO U OI'pPAaHU-
YUBATHCS MPOCTEHIIMMU IIPUMEPAMH.

[IpuBneueHne U3BECTHBIX OOYYarOIMMCS I'paMKOB MO3BOJISIET NMPHUBECTU NMPHUMEPHI Ipaduyeckoro
pemeHust cucteM ypaBHeHHA. C MOMOIIBIO TpapUUecKUX NPEACTABICHUH MOMKHO HATJIAIHO TOKa3aTh
00y4aroImuMcsi, 4YTO CUCTEMBI IBYX YPaBHEHHH ¢ IByMsl IEpEMEHHbIMU BTOPOW CTENIEHU MOTYT UMETh OJHO,
JIBa, TPH, YETHIPE PEUICHUS WIN HE UMETh PELICHUM.

Pazpa®oTanHplii  MaTeMaTW4YeCKMi  ammapaT MO3BOJISIET  CYLIECTBEHHO  PACIIMPHUTh  KJAcc
COZIEpIKATEIbHBIX TEKCTOBBIX 3a/a4, PEIIAEMbIX C IOMOUIbIO CHCTEM YPaBHEHUM.

4. Apudmerndeckasi U reoMeTpUYecKasi MPOrpeccuu

Apudmernueckas u reomerpudeckas nporpeccuud. @opMyibl N-TO YWieHa U CyMMBI NEPBBIX N YICHOB
nporpeccun. beckoneuno yOpiBaromasi reoMeTpudeckast porpeccus.

Henb: nateh mnoHsATHs 00 apuPMETHUYECKOM M TeOMETPUYECKON MpOrpeccusx KakK YHCIOBBIX
HOCJIEI0BATEIbHOCTAX 0CO0O0Tr0 BU/A.

[Ipy n3ydeHHHM TEMBI BBOAMTCS IOHSATHE MOCIEIOBATEILHOCTH, PA3bsACHIECTCS CMBICH TepMUHA «N-U
YJIeH I0CJIEA0BAaTEIbHOCTH», BBIPA0ATHIBACTCS YMEHHE HCIIONB30BaTh HHIACKCHOE OOO3HaueHue. OTu
CBEJICHUS HOCAT BCIIOMOTaTEJIbHBIA XapakTep W HUCHOJB3YIOTCS I H3y4eHUs apu(METHUECKOH Hu
reoOMETPUYECKON POrPECCUN.

Pabota ¢ hopmynamu N-ro 4jaeHa U CyMMBI IEPBBIX N WIEHOB IIPOrPECCHid, TOMUMO CBOEI'O OCHOBHOT'O
Ha3HAYEHUS, T03BOJISICT HEOJHOKPATHO BO3BPAIIATHCS K BBIYMCICHUSAM, TOXKICCTBEHHBIM IPE0OpPa30BaHMUsM,
PEILIECHNIO YPAaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcs XapakTepUCTUYECKHE CBOWCTBA apU(pMETUYECKON M T€OMETPUUECKOM MPOrpeccui,
YTO IO3BOJIACT PACIIUPUTH KPYT MPEUIaracMelx 3a1ad.

5. DJleMeHTbl KOMOMHATOPUKH M TeOPUH BePOATHOCTeM

KomOunaTopHoe npaBuino ymHokeHHs. IlepecTaHOBKH, pa3MmelieHus, coudeTaHuss. OTHOcHUTENbHas
4acTOTa M BEPOATHOCTh CIy4aliHOTO COOBITHSI.



Leab: 03HAKOMUTH OOYYAIOMIMXCS C TOHATHAMU TEPECTAHOBKH, pa3MEIIeHUs, COYeTaHHs U
COOTBETCTBYIOIIMMHU (opMyJlaMU ISl MOJCYETa WX YKCIIA; BBECTH MOHSTHUS OTHOCHTEIBHOM 4YacTOTHI U
BEPOSTHOCTH CITy4aifHOTO COOBITHSI.

W3ydyeHue TeMbl HAuMHAETCS C PELIEHUs 3aJad, B KOTOPHIX TPeOyeTCsl COCTaBUTh T€ WJIM HHBIE
KOMOWHAIIMM 3JIEMEHTOB H. MOJACYMTATh UX YHCIO. PazbsicHsieTcss KOMOMHATOPHOE NMPaBHIO YMHOXKEHUS,
KOTOPOE UCIIOJIHATCSA B JajbHEWIEM MpHU BbIBOJE (GOPMYIT JUIsl MOACUETA YHCTIa IEPECTAaHOBOK, Pa3MeIleHu
u couetanuid. [lpy M3ydeHMH NaHHOrO MaTepuana HEOOXOAMMO OOpaTUTh BHUMaHHE OOYYAIOLIMXCS Ha
pasnuure MOHATUN «pa3MEILEHUEe» U «CcoueTaHuey», cHOpMUpOBaTh Y HUX YMEHHE ONpPENEsTh, O KaKOM
BUJIC KOMOWHAIIMH UJIET peub B 3a7a4e.

B nmanHoif TeMe oOyuaromiuecsi 3HAKOMATCS C HAaYaJbHBIMHU CBEJICHUSIMU U3 TEOPUU BEPOSTHOCTEH.
BBogsiTcss TMOHATHS «chy4yailHOE COOBITHE», «OTHOCHUTENIbHAS YacTOTa», «BEPOSTHOCTh CIy4aiHOTO
coObITHs». PaccMaTpuBaroTCsl CTAaTUCTUYECKUH W KIIACCUYECKUIM MOJIXOIbI K OMPENEICHHUIO BEPOSTHOCTU
ciydaifHoro coOwITusi. BaskHo 0OpaTuTh BHUMaHHE OOYYaIONIMXCS HA TO, YTO KJIACCHYECKOE OIpe/esieHue
BEPOATHOCTH MOXXHO NPUMEHSATH TOJBKO K TaKUM MOJENSAM PEabHBIX COOBITUH, B KOTOPBIX BCE HCXOJbI
SIBIISTIOTCS] PABHOBO3MOYKHBIMH.

6. IloBTOpeHue.

[ToBTOpenue, 06001IIEHIE U CUCTEMATH3aIsl 3HAHH, YMEHUI U HaBBIKOB 33 KypcC aJre0pbl OCHOBHOM
00111e00pa30BaTEIHPHON MITKOJIHI.

TPEBOBAHMA K YPOBHIO ITIOAI'OTOBKH OBYYAIOIIUXCSA

B pe3yabrare ndydyeHusi ajJre0pbl y4YeHHK J0JIKEH:
3HATH/IOHUMATh

> CYIIECTBO MOHATHS MaTeMaTUYECKOTO TOKA3aTeIbCTBA; MPUMEPHI 10Ka3aTEIbCTB;

> CYIIECTBO IIOHATHUS aIrOPUTMA; IIPUMEPEI AJITOPUTMOB;

> KaK WHCIONB3YIOTCA MaTeMaTH4eckue (OpMYyNbl, YpaBHEHHMS M HEPAaBEHCTBA, MPUMEPHI HX
MPUMCHCHUA IJId PCUHICHUA MAaTCMATUUCCKHUX U IIPAKTUYCCKUX 3aaa4;

> KaKk MaTeMaTHuYeCKH OlpeleieHHble (YHKIMH MOTYT ONUCHIBATh peajbHbIE 3aBUCHUMOCTH;
MPUBOAUTE NPUMEPHI TAKOTO OIMUCAHUSA;

> Kak MOTpeOHOCTH MPAKTUKU MPUBEIN MATEMAaTHUECKYI0 HayKy K HEOOXOJUMOCTH paCIIMPEHUS
IIOHATHSA YHCJIa,

> BEpOATHOCTHBIM  XapaKTep MHOTHX 3aKOHOMEPHOCTEH  OKpYXKaIoIIero MHpa; MpUMEpbI
CTaTUCTHUYECCKUX SaKOHOMepHOCTeﬁ 1 BBIBOJIOB,

> KakuM oO0pa3oM TIeoMeTpusi BO3HHUKJIA M3 NPAKTUYECKUX 3a7ady  3eMJIEMEpHs; IpUMEpHI
TCOMETPUUCCKHUX 00BEKTOB U YTBep)KI[eHI/Iﬁ 0 HUX, BAJKHBIX JIA IIPAKTUKH,

> CMBICI  HJAealnu3alud, [O3BOJIIONIEH  pelaTh  3a7adyd  pPEalbHOM  JEHCTBUTEIBHOCTU
MAaTEMaTUYCCKNMU MCTOAaMU, ITIPUMEPEI OHH/I60K, BO3HHUKAIOMIUX IIPU UACAITU3AIINH;

yMeThb

. BBITIOJIHATE YCTHO apI/I(bMeTI/I‘-IeCKI/Ie HCfICTBPIf{I CJIOKCHHWEC MW BbIYMTAHWC JABY3HAYHBIX YHUCCI U
JECATUYHBIX JApoOeil ¢ JByMs 3HAaKaMu, YMHOXCHHE OJHO3HAYHBIX YHCEN, apupMeTHYECKUe
orepanunu € OOBIKHOBEHHBIMHU )IpO6$IMI/I C OJHO3HAYHBIM 3HAMCHATCJIEM U YHUCINUTCIIEM,

"  [epexOoAMUTh OT OAHOM (HOPMBI 3aMMCU YHCEN K JIPYTOil, MPEACTaBIATh JECATHYHYIO OpoOb B BUE
OOBIKHOBEHHOH U B MPOCTEUIINX CIy4asiX OOBIKHOBEHHYIO B BHJIE JE€CATUYHOM, MPOLIEHTH — B BUJE
,Z[p06I/I u I[p06b — B BHUJAC NPOLCHTOB; 3aIlIMCLIBATH 6OJILIJ_II/IG 1 MaJibI€ 4uciia C HUCIIOJIb30BaAHUEM
LEJbIX CTENeHEN NeCATKY;

. BBITIOJIHATDH apI/I(bMCTI/I‘-IeCKI/Ie ,Z[GﬁCTBHH C palOHAJIbHBIMU YUCJIaMH, CPABHUBATH PAllUOHAJILHBIC U
NEHCTBUTENbHBIE 4YHCIIA; HAXOAUThb B HECIOXKHBIX CIIydasX 3HAYeHUs CTElNEeHEeW C LeNbIMU
IIOKa3aTcIIsIMU U KOpHeﬁ; HaXO0OUTh 3HAYCHHUS YHUCJIIOBbBIX Bblpa)KGHI/If/'I;

"  OKpYIVIAThH LieJble YHCa U JIeCATUYHbIE APOOU, HAXOAUTh MPUOIUKEHHUS YUCEN C HEJTOCTAaTKOM U C
I/I36LITKOM, BBITIOJIHATH OLICHKY YHCJIOBBIX BprEl)KCHHfI;

" [I0JIb30BATbCS OCHOBHBIMU EIUHHUIIAMM JJIUHBI, MacChl, BPEMEHH, CKOPOCTH, IIOIIAAH, 00bema;
BbIpa)kaTh 00Jiee KPYIHbIE eAMHUIIBI Yepe3 Ooiee MeTKue 1 Ha00OPOT;
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"  pelaTh TEKCTOBBIE 3a/1a4U, BKJIKOYAs 3a/1a4¥, CBA3aHHBIC C OTHOLIEHUEM U C IIPONOPLHUOHAIBHOCTBIO
BEJIMYMH, ApO0SIMH U IPOLEHTAMH;

"  COCTaBISATH OYKBEHHBIC BBIPAXKEHUS U (DOPMYIIBI 1O YCIOBUSAM 3a7a4; OCYIIECTBISITh B BHIPAKECHUSIX
U GopMysax 4HUCIOBBIE MOJCTAHOBKH U BBINOJHITH COOTBETCTBYIOIINE BBIYUCICHHUS, OCYIIECTBISATh
MOJICTAHOBKY OJHOI'O BBIPDAKEHHS B JAPYroe; BbIpakaTb U3 (OPMYIT OJHY NEPEMEHHYIO uepes
OCTAJIbHBIE;

"  BBINOJIHATH OCHOBHBIC JEHUCTBUSA CO CTEIECHSAMU C LEIbIMM IIOKA3aTEIsIMU, C MHOTOWICHAMHU U C
anredpanyecKuMu JApoOsSMHU; BBIIOJIHATH Pa3lIoKEHHE MHOTOUJICHOB Ha MHOKUTENIH; BBIIOJIHATH
TOK/IECTBEHHBIE PEOOPa30BaHMS PALIMOHATIBHBIX BBIPAKEHHIA;

" [PUMEHATH CBOICTBa apu(pMETHUYECKHX KBAJIpPATHBIX KOpPHEW [UIsi BBIYMCICHUS 3HAYEHUN W
IpeoOpa30BaHM YHCIOBBIX BBIPAXKEHUH, COAEPKAIIMX KBAapaTHbIE KOPHH;

" peuiaTh JUHEHHbIE, KBaJAPATHBIC YPAaBHEHUS M DPALMOHAIBHBIE YPABHEHUS, CBOJAIIMECS K HUM,
CHUCTEMBI JIBYX JUHEUHBIX YPABHEHUHN U HECIIOKHBIE HEJTMHEWHBIE CUCTEMBI;

"  peluIaTh JIMHEHHBIE U KBAJIPATHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI;

" pemaTh TEKCTOBBIE 33/1aYMl aNredpandyeckKuM METOJIOM, MHTEPIPETHPOBATH MOIYUYEHHBIN pe3ynbTar,
MIPOBOAUTH OTOOP pelIeHuH, UCX0Is U3 (POPMYIUPOBKH 3aJaUH;

*  p300pa)kaTh YKUCIa TOYKAMHU Ha KOOPIWHATHOW MPSAMOIL;

"  ONpeAeNsATbh KOOPAMHATBI TOYKHM IUIOCKOCTH, CTPOUTh TOYKH C 3aJaHHBIMH KOOPAMHATAMM;
n300pakaTh MHOXKECTBO PELICHUH JIMHEHHOTO HEPABEHCTBA,

" pacrno3HaBaTh apupMETHUECKHE U T€OMETPUYECKUE MPOrPECCHH; pelaTh 3afadyd ¢ MPUMEHEHUEM
(dbopMyIIbl 0011IETO YJieHA U CYMMBbI HECKOJIBKMX MEPBBIX YJICHOB;

" HaXOAWTh 3HaueHus (QYHKIUH, 3aJaHHON (opmynoi, Tabnuiei, rpagukoM Mo ee apryMeHTty;
HAXOJIUTh 3HAUEHHE apryMeHTa 0 3HAYCHUIO (PYHKIMH, 3aJaHHON rpaduKoM WU TaOJIUIEeH;

" ompeAensiTh CBOHCTBA (YHKIMH MO ee rpauKy; MPUMEHATh TpaduyecKue MpeNCcTaBiIeHHs Mpu
pelLIeHnN ypaBHEHUH, CUCTEM, HEPABEHCTB;

"  OMHCHIBATh CBOWCTBA U3yUYCHHBIX QYHKINH (Y=KX, r1e K # 0, y=kx+b, sz, y:X3,

y =K/x, y=x , Fax2+bx+c, y= ax’+n, y=a(x-m) 2 ), CTPOUTH HX TpaQuKH;

"  [IPOBOJMTH HECIIOXKHBIC JOKA3aTENIbCTBA, I10Iy4aTh IIPOCTEUILINE CIEACTBHS U3 U3BECTHBIX WIH paHee
MOJIYYEHHBIX YTBEPXKACHUH, OLECHUBATH JIOTUYECKYIO IPABHIBHOCTh PACCYXIACHHUI, HCIIOJIb30BaTh
IIPUMEPBI Ul WLIIOCTPALMU U KOHTPIIPUMEPHI I OIIPOBEPIKEHUS YTBEPKICHU;

" u3BJIEKaTh MH(OpPMAIMIO, MPEICTAaBICHHYI0 B TaOiMlax, Ha Juarpammax, rpadukax; COCTaBISATbH
TaOJIUIIBI, CTPOUTH AMArPaMMBI U TpaduKu;

" pemaTh KOMOWHATOpPHBIE 3aJa4yd MYyT€M CHUCTEMAaTHYECKOro mepedopa BO3MOXKHBIX BApUAHTOB, a
TaKXe C UCII0JIb30BAHNEM IPABUIIA YMHOKCHMS;

"  BBIYUCIIATH CPEIHHE 3HAUEHUS PE3yJbTaTOB U3MEPECHMUIL;

"  HAaXOOUTh YaCTOTy COOBITHS, HMCIONB3YSl COOCTBEHHBIC HAOIIONEHUS U TOTOBBIE CTATUCTHUYECKHUE
JTaHHBIE;

"  HaXOJUTb BEPOSITHOCTH CIy4alHBIX COOBITUH B MPOCTEUIINX CIyYasX;

TpeGoBanus K YPOBHIO NOATOTOBKHY o0yyaommxcss B 9 kjaacce.

B xone npenonaBanus anredpsl B 9 kiacce cieayet oOpamaTh BHUMaHUE Ha TO, YTOOBI ydaluecs
OBJIa/ICBAJIM YMEHHSAMH 00111ey4e0HOr0 XapaKTepa, pa3HOOOpa3HbIMU COCO0aMH JeATEIbHOCTH,
npuoOpeTaIu OmbIT:

v IUTaHUPOBAHUS M OCYIIECCTBICHHUS aJITOPUTMUYECKON JEATEIHHOCTH, BBIOJHCHUS 3aaHHBIX U

KOHCTPYMPOBAHHS HOBBIX AJITOPUTMOB;
v/ peleHust pasHOOOPa3HBIX KIACCOB 3a4ad M3 Pa3jIMYHBIX pas/elioB Kypca, B TOM YHCIE 3a/1a4,
TPEOYIOIUX TTOMCKA ITYTH B CTIOCOOOB PEIICHNUS,
v\ HCCIIeNoBaTENbCKOM JEATENBHOCTH, PA3sBUTUS MIEH, MPOBEIEHUS DKCIEPUMEHTOB, 00OOILEHHS,
MMOCTAaHOBKH U (hOPMYIIMPOBAHHS HOBBIX 33]1a4;
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SICHOTO, TOYHOTO, TPaMOTHOTO W3JIOKEHHS CBOUX MBICIEH B YCTHOM M MHCHbMEHHOW peuu,
WCIIOJIb30BAHUS PA3JIMIHBIX S3BIKOB MATEMATHUKHU (CIOBECHOTO, CHMBOJIMICCKOTO, IrpauIecKoro),
CBOOOIHOTO TIepexoja C OJHOTO s3bIKa HAa JPYrodl JUisi WJUTIOCTPAIUH, WHTEPIIPETAIUH,
apryMeHTaIluu U JOKa3aTeIbCTBA;

MIPOBEJICHUSI I0KA3aTEeNbHBIX pACCYKICHHUM, apryMeHTallud, BBIABMKECHHS THUIOTE3 U UX
00OCHOBAHHS;

MOWICKAa, CHCTEMaTH3allid, aHalu3a W KIacCUPUKAIUKA HWHQPOPMAIIUU, HCIIOJIB30BAHUS
pa3HOO0pa3HbIX HH(OOPMAIIMOHHBIX UCTOYHUKOB, BKJIFOYAs yUSOHYIO U CIIPABOYHYIO JIUTEPATYPY,
COBpEMEHHBIE NH()OPMAIIMOHHBIEC TEXHOJIOTUH.

B pesviabTare n3ydeHuss Kypca ajareopnl 9 kjacca o0vyaomuecs 10JKHLI:

3HATL/IOHUMATDH

CYILIECTBO MOHITHSI MATEMAaTUYECKOTO JOKA3aTeIbCTBA; IPUMEPHI I0Ka3aTEIbCTB;

CYIIECTBO MOHATHS AJITOPUTMA; IPUMEPHI aJITOPUTMOB;

KaK MCIIOJIb3YIOTCS MaTeMaThdeckue (OopMyibl, ypaBHEHHMs M HEPAaBEHCTBA; HIPUMEPHI HX
MPUMEHEHHUS JUIsl pEIICHNUs MaTEMaTHUECKUX U MTPaKTUUYECKHUX 3a]1ay;

KaK MaTeMaTH4YeCKU OIpe/ieieHHble (DYHKIMM MOTYT OIIMCBIBaTh pEajbHbIE 3aBUCHUMOCTH;
MPUBOJIUTH PUMEPHI TAKOTO OIUCAHMS;

KaK MOTpPeOHOCTH MPaKTUKU IPUBEINM MAaTEMaTHMYECKyI0 HayKy K HEOOXOJIHMMOCTH pacIIUpEHUs
MIOHSTHSI YUCIIA;

BEPOSITHOCTHBIM ~ XapakTep MHOTMX 3aKOHOMEPHOCTEH OKpYXarollero Mupa; MpUMEpHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

KakuM 00pa3oM TIeOMEeTpHs BO3HMKJIA M3 NPAKTHUUECKUX 3a7ad 3eMJIeMepHs;  IpHUMEpBI
reOMETPUYECKUX OOBEKTOB U YTBEPKIECHUHN O HUX, BaXKHBIX JJIs1 IPAKTUKY;

CMBICII ~ MJ€alM3alyH, [O3BOJIIOIIEH pemarbh 3aJayd  peaJlbHOM  JeHCTBUTEIBHOCTHU
MaTeMaTUYECKUMU METO/IaMH, ITPUMEPHI OIINOOK, BO3HUKAIOIIUX P UIeaTU3allHN.

KaﬂeH}lapHO-TeMaTH‘leCKOC IJIAHUPOBAHUE

MNe
Tema pazoena, ypoka Kon-60 uacos
nynKma
Iloeémopenue Kypca 8 knacca. 5
I'naBa 1. KBaaparuunas pyHkuus. 30
1 Oynkius. O61acTb onpeaeneHus U 00J1acTh 3HaYeHUs QYHKINH. 1-4
2 CaoiicTBa (yHKITUH. 5-7




3 KBaznpaTHblil TPEXUJIEH U €0 KOPHH. 8-10

4 Pa3noxxeHne kBapaTHOro TpEXWIEHA HA MHOXKHUTEIN 11-12
1-4 O06001armui ypoK 1Mo TeMe 13
1-4 KonTpoabnas padora Nel 1

) OyHKIUSA y=aX2, e€ rpaduK U CBOICTBA. 15-17

6 Ipadux Gpysxumn y=ax? +n u y=a(x-m)? 18-19

7 [TocTpoenue rpaduka KBagpaTUIHONU (DYHKITHH. 20-22

8 Dynkus y=ax" 23-25

9 Kopens n-ii crenenu. 26-28
5-9 O06006marnmuil ypok 1mo Teme 29
5-9 KonTpoabnasi paéora Ne2 30

1-9 Peseps. [loBTopenue . 1-9 31-32
I'maBa 2. YpaBHeHHMsI M HepaBeHCTBA C O/IHOI NepeMeHHOM. 14

12 Lenoe ypaBHEHHE U €TO KOPHH. 33-35

13 JpobOHble paliioHalbHbIE YPABHEHUS. 36-38

14 PemreHne HepaBeHCTB BTOPOM CTETNICHH C OHOM IMEPEMEHHOM. 39-41

15 Pemenune HepaBeHCTB METOIOM UHTEPBAJIOB. 42-44

12-15 O06006marmuil ypok 1mo Teme 45
12-15 KonTpoabHasi padora Ne3 46

12-15 Pezeps. [loBropenue nm. 12-15 47-48
I'maBa 3. YpaBHeHHsI 1 HEPaBEHCTBA C ABYMS IIePEMEHHBIMH U HX 18

CHCTEeMBI.

17 VYpaBHEHHUs ¢ IByMs IEPEMEHHBIMH U €T0 TpaduK. 49-51

18 ['paduueckuii crocod pemeHnst CUCTEM YpaBHEHUIA. 52-53

19 Pemenue cucreM ypaBHEHHI BTOPOM CTENEHHU. 54-56




20 Pemenue 3a1a4u ¢ mOMOILBIO CUCTEM YpaBHEHUN BTOPOU CTEIMECHH. 57-59
17-20 O06006mmanmui ypok 1mo Teme 60
17-20 KonTpoabnas padora Ned 61

21 HepaBeHcTBa ¢ IByMsl IepeMEHHBIMH. 62-63

22 CucTteMbl HEpaBEHCTB C JIByMs IIEPEMEHHBIMHU. 64-65
91-29 Oo6o06maromuit ypok 1o Teme. KonTpoabnas 66

padora NeS (20 muH)
17-22 Pezeps. [loBropenue nm. 17-22 67-68
I'naBa 4. ApudmMeTnyeckasi 1 reoMeTpUYeCKasi IPOrPecCUuM. 18

24 [NocnenoBarenbHOCTH 69-70

o5 Ompenenenne apudmerrnaeckoit nporpeccun. Popmyrna N-ro dieHa 71.73

apu(pMeTHYeCKOi MPOrpecCcum.

26 dopMyia CcyMMBI TIEPBBIX N Y4JICHOB aprUPMETUUECKON TTPOTPECCHHU. 74-76
24-26 O06006marmuil ypoK 1mo Teme 77
24-26 KonTpoabnasi padora Ne6 78

97 Ornpezenenne reomeTpuueckoi nporpeccuu. @opmyia N-ro wieHa 79-82

reOMETPUYECKOI TPOrPECCHH.

28 ®opmyra cyMMBI IEPBBIX N WIEHOB FT€OMETPUUYECKOM POTPECCHUH. 83-84
27-28 O06006mmarmuil ypok 1mo Teme 85
27-28 KonTpoabnas paéora Ne7 86
24-28 Pezeps. [loBTopenue mi. 24-28 87-88

I'maBa 5. Dj1eMeHTBI KOMOMHATOPMKH M TEOPHH BEPOATHOCTEH 15

30 [Ipumepbl KOMOMHATOPHBIX 3a/1a4. 89-90

31 [TepecTanoBKH. 91-92

32 Pa3smenienus. 93-94

33 CoueTanusl. 95-96

34 OTHOCHTENbHAS YaCTOTA CIIyYaiiHOTO COOBITHSI. 97-98
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35 BeposiTHOCTH paBHOBO3MOKHBIX COOBITH. 99-101
30-35 O06006mmanmui ypok 1mo Teme
30-35 KonTposnnasi paora Ne§ 103
30-35 Peseps. IToBropenue mm. 30-35 104-105
O06o0maroniee NTOroBoe MOBTOPeHHeE Kypca ajaredpsl 7-9 KiaccoB 106-130
HroroBasi koHTpoIbHast padoTa (ByX4acoBas) 129-130
136(+6

Hroro

MTOBTOPCHHE)
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