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ITosicHuTeIbHASA 3aIUCKA

Pabouas nporpamma yueOHOro mpeaMera, Kypca cocTaBlieHa Ha OCHOBAHUM:
- ©3-217 PO "O06 obpazoBanuu B Poccuiickoit ®enepaunn", yrB. [Ipukasom Ne 273 ot 29.12.2012r.
- ®epepanbHOro ['ocy1apcTBEHHOTO CTaHAApTa OCHOBHOTO 001ero oopa3zoranus ot 17.12.2010 r Ne 1897
- ®eaepanbHOI 00pa30BaTEIBLHON MTPOrpaMMON OCHOBHOI'O 00111ero 00pa3oBanust ot 16.11.2023 Ne 993
- OCcHOBHOI 00pa3oBaTeNbHONM MpOrpaMMbl OCHOBHOTO o0riero obpasoanus MBOY «Ycnenckas COII Ne 6 umenu ['epos Coserckoro Coroza B.H.
[IpoxopoBa» ¢ uamenenusmu ot 31.08.2023 Ne 228;
- @enepanbHOl paboveii mMporpamMMoii o MaTeMaTHKe;
- Gbe)lepam)Horo MEepCUHA YIICGHI/IKOB, PEKOMCHAYEMBIX K HUCIIOJIB30BAHHUIO IIPpU pC€aIM3allii MMCIOIIHNX TOCYyJapCTBECHHYIO aKKpCIUTAUIO O6paSOBaTeHBHLIX
MporpaMM HadaJbHOTO 00IIEro, OCHOBHOTO OOIIEro, cpeaHero odriero oopa3zoBanus yTB. npukazom MIT PO ot 22.09. 2022  Ne 858;
- YuebHoro miana mkoisl Ha 2023-2024 rr;
- Kanengapuoro yuebHoro rpaguka na 2023-2024 rr.

O0mast xapakTepucTHKA Y4eOHOT0 MpeaMeTa, Kypca

Coxepxanne Kypca anreOpbl B 7-9 Kiaccax MPEACTAaBICHO B BUJIE CIEAYIONIMX COACPXKATEIBHBIX pa3fesioB: «Airebpa», «UuCIOBBIE MHOXKECTBAY,
«DyHKIMUY, «IJTEMEHTBI IPUKIIAIHON MATEMAaTHKI», «AJTreOpa B HCTOPHUECKOM Pa3BUTHHY.

Coneprkanue pasjniena «Anredbpa» GopMHUpYeT 3HAHHS O MATEMATHYECKOM SI3bIKE, HEOOXOIUMBIE JUUISl PEIICHUS] MAaTeMAaTHUECKUX 3a71ad, 3a/1a4 U3 CMEKHBIX
JMCITUTUINH, a TAKKe MPAKTUIECKHX 3a/1a4. 3yuenne Marepuaa croco0CTByeT OPMUPOBAHHIO y 00YYAIOIINXCSl MATEMATHYECKOTO amiapara pelieHus 3a/1a4 ¢
MOMOIIBIO0 YPAaBHEHUM, CUCTEM YpPaBHEHHUI U HEPABEHCTB.

Marepran JaHHOTO pasjiena TPENCTAaBICH B AaclekTe, CIocoOCTBYIONIEM (OPMHPOBAHUIO y OOYYAIOMIMXCS YMEHHUS MOJb30BATHCS AalTOPUTMAMH.
CymiecTBeHHAas pOJIb MPU 3TOM OTBOIUTCS PA3BUTHIO AITOPUTMUYECKOTO MBIIIUIEHUST — BAXKHOM COCTABISAIONIEH HHTE/UIEKTYAIbHOTO PA3BUTHS YEIOBEKA.
Conepxxanune pasnena «YuciaoBble MHOXKECTBA) HAIlEIEHO HAa MAaTEMaTHYECKOE Pa3BUTHE ydaruxcs, (GOpMHUpOBaHHE Y HUX YMEHHS TOYHO, CXKAaTO W SICHO
M3NIaraTh MBICIH B YCTHOW Y MUCHbMEHHOW peur. MaTtepuran pa3zena pa3BUBAET MOHATHE O YUCIIE, KOTOPOE CBSI3aHO C M3yUCHHEM JEHCTBUTEN bHBIX YHCEIL.

Henb comepkanus pasgena «@yHKIUU» — TIOMydYeHHE INKOIBHUKAMH KOHKPETHBIX 3HAHWHM O (DYHKIUHM KaK Ba)KHEHIEH MaTeMaTHYeCKOH MOJIENH s
OITMCAHUS W MCCIIEOBAHUS MPOIIECCOB M SIBICHUI OKpykaromero Mupa. COOTBETCTBYIONIMI MaTepraj CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHMS U TBOPUYECKUX
crocoOHOCTEl 00yJarOMUXCsl, YMEHHIO HCIIOB30BaTh PA3TMYHBIC SI36IKH MATEMAaTHKH (CIIOBECHBIH, CHMBOINYECKUN, TpadUIecKuil).

Conepxxanne pasnena «JJeMeHTbl MPUKJIATHON MaTeMaTHKW» PACKPBIBAET MPUKIAJIHOE M MPAKTUIECKOE 3HAYSHHS] MATEMATHKH B COBPEMEHHOM MHpE.
Martepuan naHHOTO pasjena crocoOCTByeT (pOpMHUPOBAHUIO YMEHHS MPEACTABISATh M aHAIM3UPOBATH PA3THIHYI0 HHPOPMAIIHIO, TOHIMaHHIO BEPOSTHOCTHOTO
XapakTepa peabHBIX 3aBUCHMOCTEH.

Paznen «Anreépa B HCTOPHYECKOM Pa3BUTHH» MpEIHA3HAYEH s (OPMHUPOBAHUS MPEACTABICHUN O MaTEMAaTHKE KaK YaCTH YeJIOBEUECKOW KyIbTYPHI, IS
00IIIero pa3BUTHS IIKOJIEHUKOB, CO3/IAaHUS KYIbTYPHO-UCTOPUUIECKON CPebl O0yUeHHSI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMbBI YYUEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pPe3y/IbTaThl OCBOCHUS IPOrpaMMbl yueOHOTo Kypca «Anredpa» XapaKTepu3yloTCs:
1) naTpuoTHYeCKOEe BOCIIUTAHHUE:



MPOSIBJICHUEM MHTEpECa K MPOIIOMY U HACTOSIIEMY POCCUHUCKON MaTEMaTHKU, IEHHOCTHLIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUICKUX MAaTEMaTHKOB U
POCCUHCKOM MaTeMaTHYECKOW IIKOJIbI, K UCIIOIb30BAHUIO 3THX JOCTHKEHUH B IPYTUX HayKaxX W MPUKIAJIHBIX chepax;

2) rpaskIaHcKoe M TYXOBHO-HPAaBCTBEHHOE BOCIINTAHHE:

T'OTOBHOCTBIO K BBIITOJIHCHHUIO O6$I3aHHOCTeI\/'I rpa)xaaHrHa U pcajin3daluy €ro 1mnpas, MPEACTABJICHUEM O MAaTEMATUYCCKUX OCHOBaX (I)YHKLII/IOHI/IpOBaHI/ISI
Pa3IUYHBIX CTPYKTYp, SBICHHMA, MPOLUEAYP I'PaXKIaHCKOro oO0IIecTBa (HAampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHMIO STHYCCKUX IIpOOiIeM,
CBA3aHHBIX C ITPAKTUYCCKUM IPUMCHCHHUEM ILOCTI/I)KCHI/Iﬁ HayKHl, OCO3HaAHUEM BaXXHOCTHU MOPAJIbHO-3THUYCCKUX IIPUHIUIIOB B ACATCILHOCTU y‘IéHOFO;

3) TpyAOBOE BOCIUTAHME:

YCTAaHOBKOM HA aKTHUBHOE Y4JacTHE B PEIICHUH MPAKTHMUECKUX 3a7ad MATEeMaTHUECKOM HampaBlIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOT O
00pa3oBaHuWsl HAa MPOTSHKEHUH BCel JKU3HU LIS YCTIEUTHON MpoQecCHOHANBHON IESITENbHOCTH W PAa3BHTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIWBUIYaIFHON TPAEKTOPUN 00pa30BAHUS M KU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHME:

CHOCOOHOCTBIO K DMOI[MOHAJILHOMY W 3CTETMYECKOMY BOCHPUSTHIO MATEMaTHYECKMX OOBEKTOB, 3ajad, PEUICHHH, PAaCcCyXJICHUH, YMCHHUIO BUJICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUSA:

OpHeHTaHPIefI B ACATCIIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX Hpe)ICTaBHeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMECPHOCTAX pa3BUTHUA YCIIOBEKA, IPUPOABI U
06IIICCTBa, MOHMMaHUEM MaTeMaTHYECKOU HayKHW Kak cq)epm YeI0BEUECKOM JACATCIIPHOCTH, OTAIlOB eé Pa3BUTUA U 3HAYMMOCTHU JId pa3sBUTHA LIUBWIM3AlNUU,
OBJIAACHUEM A3BIKOM MAaTEMATHUKU U MaTEMaTHYECKOU Ky.HBTypOﬁ KaK CpE€ICTBOM IMO3HAHUA MUPA, OBJIAJICHUEM HpOCTCﬁHIPIMPI HaBbIKAMH I/ICCHC}IOB&TCJ'II)CKOI\/’I
JIESITEIIbHOCTH;

6) puznyeckoe BocnuTaHue, popMIpoBaHHE KYJbTYPbI 310POBbS U IMOIHOHATBHOI0 GJIATONOIYYHS:

TOTOBHOCTBIO TPHMEHSTh MAaTeMaTHYeCKHUE 3HaHUS B HMHTEpEcax CBOETO 3JI0POBbS, BEIEHHS 370pOBOr0 00pa3a KH3HH (3I0POBOC THTaHHE,
cOamaHCHPOBAHHBIN PEXUM 3aHATHHA M OTIBIXa, PETYJsApHAs (pru3udecKas aKTUBHOCTD), C(DOPMHUPOBAHHOCTHIO HaBBIKa pepiieKCHu, MPU3HAHUEM CBOETO MpaBa
Ha OIMMOKY M TAKOTO K€ IMpaBa JPyroro 4eioBeKa;

7) 3K0JI0OrMYecKOoe BOCIIUTAHUE:

OpHeHTannel Ha MPIMEHEHNE MaTeMaTHIeCKUX 3HAHUW JUTSI pelIeH s 3a/]a4 B 00J1aCTH COXPAHHOCTH OKPYKAIOMIEH Cpellbl, INIAHNPOBAHUS MTOCTYIIKOB H
OLIEHKH WX BO3MOXKHBIX TIOCIIEICTBHH ISl OKPY>KAIOIIEH Cpeabl, OCO3HAHUEM TII00AIBHOT0 XapaKTepa IKOIOTHIECKIX MPOoOIeM 1 MyTel UX pelIeH us;

8) apanTauus K U3MEHSIOIIUMCS YCIOBUSAM COUMAIBHON U IPUPOJHOM cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHUSIX HEOMPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOSH KOMITIETEHTHOCTH 4Yepe3 MPaKTHIECKYIO JIEeATENbHOCTh, B TOM
YHclie YMEHHE YUUTHCS Y APYTHX JIO/IEH, IpHoOpeTaTh B COBMECTHOM IeSTebHOCTH HOBBIE 3HAHWS, HABBIKH U KOMITETEHITH U3 OIBITA IPYTHX;

HEO0OXOAUMOCTBIO B (HOPMUPOBAHWH HOBBIX 3HaHWIl, B TOM 4Hcie (pOpMyIMpoBaTh WJeH, MOHSTHSA, THIOTE3hl 00 00BEKTax U SBICHUSX, B TOM YHCIE
paHee HeM3BEeCTHBIX, OCO3HABATH Ae(DUIINTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHNPOBATh CBOE PA3BUTHE;

CHOCOOHOCTHIO OCO3HABAaTh CTPECCOBYIO CHTYAIHIO, BOCIPHHHMATH CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOMNN KOHTpMEpP, KOPPEKTHPOBATH
MIPUHUMAEMbIE PEIIeHNs U JeHCTBUS, (OPMYIHPOBATH U OIEHUBATH PUCKHU H MTOCTIECTBUS, ()OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEpPCcATbHbIE YUeOHbIe 1eiiCTBUS

Ba3oBble JJornueckue AeHcTBUSA:



® BBISBIIATh U XapaKTCPU30BATh CYIICCTBCHHBIC MPU3HAKA MATEMAaTUYCCKMX OOBEKTOB, MOHATHUN, OTHOIICHUH MEXKIY MOHATUSIMU, (HOPMYIHPOBATH
OIPENENICHUs TOHSATHH, YCTaHABJIMBATHL CYIISCTBEHHBIA MPHU3HAK KIACCH(UKAIIMKM, OCHOBAHUS Ui OOOOIICHWS W CPaBHCHHUS, KPUTCPUU
MPOBOJUMOTO aHAJIN3A;

® BOCIIPHUHHUMATH, (POPMYIUPOBATH U IPEOOPA3OBBIBATH CYXKIICHHS: YTBEPIUTEIBHbBIC U OTPUIIATENLHBIC, SANHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC,

® BLIABJIAATH MATEMATUYCCKHUE 3aKOHOMCPHOCTHU, B3aMMOCBA3HM W IIPOTHBOPCYHUSA B (baKTax, JaHHBbIX, Ha6JHOZ[€HI/I$1X U YTBCPXKACHUAX, TMpEAjiaraTb
KPUTEPUH JIS BBISBIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHIL;

® JiCJIaTh BBIBOALI C MCIIOJIb30BAHHUEM 3aKOHOB JIOTUKU, JCAYKTUBHBIX U MHAYKTHBHBIX yMO3aKJHO‘ICHI/II‘/'I, YMO3aKJ]IO‘ICHI/II71 1O aHAJIOT'HUH,

o pa36HpaTL JO0Ka3aTelIbCTBa MaTEMAaTHYCCKUX yTBCp)KI[eHHfI (HpﬂMLIC n or HpOTI/IBHOI‘O), MMPOBOAUTE CaAMOCTOATCIIbHO HECIOKHBIC NOKA3aTCIbCTBA
MaTeMaTHYECKHX (PaKTOB, BEICTPAaUBATh apryMEHTAIIHIO, TIPUBOAUTE MPUMEPHI M KOHTPIIPHMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;

e BpIOMpaTh croco0 perieHus ydeOHOW 3adauym (CpaBHMBATH HECKOJIBKO BapHUAHTOB pELICHUs, BHIOMpaTh HanOoliee MOIAXOMAIIUN ¢ yu€rom
CaMOCTOSATENbHO BBIJIEIEHHBIX KPUTEPUEB).

ba3oBble ucciegoBarejbckue AeiicTBUA:

® CIOJNB30BaTh BOMPOCHI KaK HMCCIIENOBATENbCKANA HHCTPYMEHT TO3HAHHS, (GOPMYIHUPOBATH BOIPOCHL, (UKCHPYIOIINE MPOTUBOpEYre, Mpodiemy,
CaMOCTOSITEIHPHO YCTaHABIMBATh UCKOMOE U JJaHHOE, (HOPMUPOBATH THIIOTE3Y, ApTYMEHTHPOBATH CBOO TIO3UIINIO, MHEHHIE;

® TIPOBOAWTH IO CAMOCTOSITEIHHO COCTABJICHHOMY IUJIaHY HECIIOKHBIH JKCIEPUMEHT, HEOOJBITOEe WCCIICMOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEKY COOOI;

® CaMOCTOSITENHHO (OPMYJIUPOBATH O0OOIICHHSI W BBIBOJIBI IO PE3ybTaTaM MPOBEIEHHOTO HAOIIOIACHUSI, UCCIICIOBAHUS, OICHIUBATH JIOCTOBEPHOCTH
TIOJIYYCHHBIX Pe3y/IbTaTOB, BHIBOJOB U 0000IIICHNIH;

® TIPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MTPEATIOI0KEHHS O €0 PA3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6oTa ¢ nunopmanueii:

® BBIABIIATH HEJOCTATOYHOCTHh M N30BITOYHOCTH WH(OPMAIIHH, JAHHBIX, HEOOXOAMMBIX IS PELICHUS 3a/1a4H;

® BBIOMPATH, aHATU3UPOBAThH, CHCTEMATH3UPOBATH U UHTEPIIPETHPOBATH MH()OPMAIIHIO PA3THYHBIX BUAOB H ()OPM MTPEACTABICHHS,

e BpIOMpaTh (hopMy mpencraBiIeHHs HHPOPMALWK W WLTIOCTPUPOBATH pellaeMble 3aJadd CXeMaMH{, OuarpaMMaMi, HHOM TpaduKkod H WX
KOMOHHAIIMSIMH;

® OIEHNBATh HAAEKHOCTH MHPOPMAIINH IO KPUTEPHUSM, MPEIIOKEHHBIM YIHTENEM HIN C(OPMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHnKkaTUBHbIE YHUBeEpCAJIbHbIE YueOHbIe AeiicTBUA:

® BOCIPHHHUMATH U (DOPMYITUPOBATH CYXKIEHHS B COOTBETCTBUU C YCIOBHSIMH W IIEJSIMH OOIIEHHS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKD TOYKY
3peHwsl B YCTHBIX W MICHbMEHHBIX TEKCTaX, aBaTh MOSCHEHUS 110 X0y PEUISHHS 3a/1a4l, KOMMEHTHPOBAThH TIOJTYYCHHBIN pe3ybTar;

e B Xoze 00CYXKIeHHS 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMBbI, IPOOIIEMBbI, pelaeMoi 3a/1a4d, BEICKa3bIBATh WY, HAIlEIEHHBIE Ha TTOMCK
pEIIeHus, COMOCTAaBIATh CBOM CYXISHHS C CYXACHHSIMH JPYIHMX YYaCTHUKOB JAWajora, OOHApYXHBATh pa3Wyhe W CXOJICTBO TIO3WIUH, B
KoppekTHOH (hopMe GOpMyYITHPOBATh PA3HOTIIACHS, CBOU BO3PAYKEHIS;

® TIPEICTaBIATHh PE3YNBbTATHI PEIMICHUS 3aJla4d, IKCIIEPUMEHTa, NCCIIEIOBAHUS, TIPOEKTa, CAMOCTOSITEIHHO BHIOMPATH (hOpMAT BBICTYIICHUS C YIETOM
3a/1a4 MPe3eHTald 1 OCOOEHHOCTEH ayJUTOpUH;

® TIOHUMAaTh U UCTOIH30BATH MPEUMYIIECTBA KOMAHAHON M WHANBHIyaTbHON PaOOTHI MIPH PEIISHUH YISOHBIX MaTEMAaTHUECKUX 33134,

® TPUHUMATH IIeJIb COBMECTHOW MEATENbHOCTH, IUIAHUPOBATh OPTAHMU3AIMIO COBMECTHOH palOTHI, paclpeneisaTh BB PaldoT, JOTOBapHUBATHCH,
00CyX/1aTh TIPOIIeCcC U Pe3yNbTaT paboThl, 0000IIaTh MHEHHSI HECKOIBKHX JIFOJICH;



® y4yacTBOBaTh B TPYMNIOBBIX (hopMmax paboThl (0OCyKaeHHUs, 0OMEH MHEHUSMH, MO3TOBBbIC IITYPMBI U JIPYTU€), BBIIONHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATh CBOM JCHCTBHS C JAPYTMMH WIGHAMH KOMAaHJBI, OLEHMBATh KAYECTBO CBOEr0 BKJIaJa B OOLIMA MPOXYKT MO KPUTEPHUSIM,
c(OpPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

PeryasiTuBHBIe yHHBepcalbHble YU4eOHbIe AeiicTBUSA
Camoopranusanus:

® CaMOCTOSITEJIBHO COCTAaBIATH IUIaH, ajJrOPUTM pElIeHUs 3aJadyd (WA €ro 4acTh), BEIOMPATh CHOCOO PEHICHUs ¢ yYETOM HMMEIOIIUXCS PEeCcypcoB U

COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH M KOPPEKTUPOBATH BAPUAHTHI pelIeHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.
CaMOKOHTPOJIb, SMOIHOHATbHBIN HHTEIJIEKT:

® BIAJICTh CIIOCO0AMHU CAMONPOBEPKH, CAMOKOHTPOJIS ITpoIecca M pe3ysibTaTa pelIeH s MaTeMaTHUeCKOM 3a/1a4H;

® [IPEIBHUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTh TIPH PEIICHUH 3a]Ia4i, BHOCHTh KOPPEKTHBHI B JIEATEIEHOCTh HA OCHOBE HOBBIX 00CTOSTEIBCTB,
HalJIeHHBIX OIIMOOK, BBISIBJIGHHBIX TPYIHOCTEH;

® OI[EHMBATh COOTBETCTBHE PE3YNbTaTa JEATENbHOCTH MOCTABICHHON LIEMH U YCIOBUSAM, OOBSACHATH MPUYHHBI JOCTH)KEHUS WM HEJOCTH)KEHUS IENH,
HAXOJIUTh OMHKOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIbTATbBI

K xoniy oOydeHus B 9 kjiacce 00yJIarOIMACs TTOMYIUT CICAYIOIINE MPESAMETHBIC PE3yIbTATHI:

UYncaa v BeIYnCIeHUS

CpaBHHBATh U YIOPSJIOYMBATH PAITHOHAIBHBIE U UPPAIIHOHATILHBIC YHCIIA.

Bremonuaate apudmernyeckne AEHCTBUS C pAIMOHAIBHBIMH YHCIAMH, COYETas YCTHBIE M IHCHMEHHBIE NPHUEMBI, BBIMONHATH BBIUUCICHUS C
WppalMOHATBHBIMH YHCIIAMH.

HaxoauTthb 3HaueHns cTeneHel ¢ meabIMy MoKa3aTeNsIMI M KOPHEH, BBIYHCISATh 3HAYEHUS YHMCIOBBIX BRIPAKEHUH.

OKpyTsATh AEHCTBUTENBHBIC YHCIIA, BRITIONMHITD IPUKHUIKY PE3yIbTaTa BEIYHCICHHM, OLIEHKY YUCIOBBIX BBIPAYKEHHM.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHelHbIE M KBagpaTHRIC YPaBHEHUS, yPaBHEHMsI, CBOISIIINECS K HAM, IPOCTEHIIIIE APOOHO-paIlHOHANBHEIE YPABHEHUSI.

Pemate cucteMbl NBYX JHMHEWHBIX ypaBHEHHHA C ABYMS NEPEMEHHBIMH M CHCTEMBI JBYX YpPaBHEHWH, B KOTOPBHIX OJHO ypaBHEHHWE HE SIBIISAETCS
JINHEHUHBIM.

Pemate TekcTOBEIE 33129 anTeOpAaNIECKUM CITIOCOOOM C ITOMOIIIBIO COCTABIICHHS YPaBHEHHSI HITH CHCTEMBI IBYX YPaBHEHHH C JBYMs MTEPEMEHHBIMH.

[IpoBoanTH MIpOCTENIIIIE HCCIASAOBAHUS YPABHEHHUN U CUCTEM YPaBHEHUH, B TOM YHCIIE C IPUMEHEHHEM IpaUIecKuX MpeacTaBiIeHnid (yCTaHABIUBATD,
VMMeeT M YpaBHEHHE WM CHCTEMa YPaBHEHUH PEIIeHNs, ECII HMEET, TO CKOJIBKO, U ITpoYee).

Pemate nuHelHBIE HEpAaBEHCTBA, KBAApaTHBIE HEPABEHCTBA, N300pakaTh pelIeHne HEPAaBEHCTB Ha YHCIIOBOM MPSMOMA, 3alMCHIBATH PEIIEHNE C ITOMOIIHI0
CHMBOJIOB.

Pemate cucteMbl TUHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBaJIPATHOE HEPABEHCTBO, M300paKaTh pEIIeHUEe CUCTEMBl HEPABEHCTB
Ha YHCJIOBOU MPSMOM, 3aIMCHIBAThH PEIISHHUE C TTOMOIIBI0 CHMBOIIOB.

Hcnonp3oBaTh HEpaBEHCTBA MIPU PELISHUH Pa3IMYHBIX 33]1a4.

DyHKIUU

Pacrio3HaBaTh (DYHKIMH U3YYEHHBIX BHIOB. [10Ka3bIBaTh CXEMATHYECKH PACIIONOKEHHE HA KOOPIMHATHOM IJIOCKOCTH TpaduKoB GyHKIUH Bua: Y = KX,
y=kx+b,y=kx,y=ax2+bx+c,y=x3,y=1X y=|x|, B 3aBHcHMOCTH OT 3HaueHHI KODPHIIUEHTOB, OMHCHIBATH CBOICTBA (DYHKIIHIA.

Crpouts 1 H300paXkaTh CXeMaTHUECKH rpad)uKy KBaJAPaTUUHBIX (PYHKIMH, ONMKMCHIBATH CBOMCTBA KBAIPATUUHBIX (DYHKIHUH MO UX Tpaduram.

PacnoznaBaTh KBagpaTHUHYIO QYHKIHIO 1O (OpMYyJie, IPUBOANTH IPUMEPHI KBaAPATHUHBIX (YHKLHUH U3 peanbHON JKU3HH, (U3UKH, FEOMETPUH.



YucioBble MOCJIEI0BATETLHOCTH U MPOTPECCHH
PacriozHaBaTh apu()METHYECKYIO U TEOMETPHUCCKYIO IIPOTPECCUU TIPU PA3HBIX CIIOCO0AX 33 [aHMSI.
BEBINOIHATE BRIYKMCIICHHS C UCIIOIB30BaHUEM (OPMYIT N-TO WicHa apu()METHIESCKON U TEOMETPUICCKON MPOrpecCuii, CyMMBI TIEPBEIX N YJICHOB.
N300pakath wieHBI MOCISI0BATEILHOCTH TOUKAMH Ha KOOPIUHATHOMN TIOCKOCTH.
Pemrath 3anauu, CBS3aHHBIC C YMCIOBBIMU MOCIIEIOBATEILHOCTAMHI, B TOM YMCIIC 3a7aud U3 PEalbHOM MHU3HHU (C MCIOIB30BAHUEM KaJIbKYISITOpa, IU(POBHIX
TEXHOJIOTHUH).
COJEPXAHUE OBYUYEHUS

9 KJIACC

Yucna v BbIYUCIEHUS

PaHI/IOHaJ'H)HLIe qunciia, uppaiuoHaIbHbIC YK Cila, KOHCUYHBIC U OecKOHEYHEBIE JACCATUYHBIC )1p06I/I. MHOXkecTBO ):[CﬁCTBPITC.HBHBIX YHUCCII, IleﬁCTBHTeHBHBIe
YHClia KaK OECKOHEUHBIE JeCATUYHbIE 1po0u. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY MHOMXKECTBOM JICHCTBUTEILHBIX YHCENT U KOOPIUHATHON MPSMOH.

CpaBHeHI/Ie )ICI\/‘ICTBI/ITCHI)HI)IX YHUCCII, apI/I(i)MeTI/I‘IeCKI/Ie ZICfICTBI/I)I C )IGfICTBI/ITCHI)HI)IMI/I qucjiaMu.

Pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JNTUTEILHOCTH MPOIECCOB B OKPYKAIOIIEM MHpE.

[MpubnmkEénHOE 3HaYeHNE BEINYHHBI, TOYHOCTH NpHOImKkenus. Okpyrienne uucen. [Ipukuaka v oneHKa pe3yJIbTaTOB BBIYHCICHHH.

YpaBHeHHs M HEPAaBEHCTBA

JIunelinoe ypaBHeHue. PelieHre ypaBHEHUN, CBOIAIIMXCS K IMHEHHBIM.

KBanpatHoe ypaBHeHue. PernieHue ypaBHEHM, CBOJSIIMXCSA K KBaJpaTHbIM. bukBaapatHoe ypaBHeHHe. [IpuMepsl pellieHHs ypaBHEHHU TpeThell u
4eTBEPTOM CTENEHEN pa3IoKeHUEM Ha MHOKHUTENH.

Pemenne 1poOHO-paiMOHATBHBIX YPaBHEHHN. PellieHue TeKCTOBBIX 3a/1a4 alreOpanvdecKuM METOIOM.

YpaBHeHUe ¢ ABYyMs IIEPEMEHHBIMU U ero rpaduk. Pemrenne cucreM IBYX JTUHEHHBIX YpaBHCHHHA C IBYMS IEPEMCHHBIMHU. PeIieHMe CHCTeM IBYX
ypaBHEHUH, OJTHO U3 KOTOPHIX JTUHEHHOE, a IPyroe — BTOPOH creneHu. [ padruueckas HHTEpIpeTaIis CHCTEMBI YPaBHEHHH ¢ TBYMS ITIEPEMCHHBIMU.

Pemenne TeKCTOBBIX 3a/1ad anreOpandecKuM CIIOCOO0M.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienre MUHEMHBIX HEPABEHCTB C OJIHOM TepeMeHHOM. PelieHne cucTeM JTMHEWHBIX HEPaBEHCTB C OJHOM mNepemeHHO#l. KBajpaTHble HEpaBEHCTBA.
I'padmueckas nHTEpIIpETaINsl HEPABEHCTB M CHCTEM HEPABEHCTB C IBYMSI IIEPEMEHHBIM.

DyHKIUHU

Ksagpatuunas ¢pynknus, e€ rpaduk u cBoiictsa. [lapabona, KOOpAMHATEHI BEPIIMHBI TAPa0OIIBl, OCh CHMMETPHH MapadoJIbL.

Ipaduxu dysxmmii: y = kx, y = kx + b, y = k/x, y =x3,y = VX, y = |X| u ux cBoiicTra.

YucaoBble MOCTAET0BATEIHLHOCTH H MPOTrPeccuu

[loHATHE YMCIOBOI MOCIENOBATENEHOCTH. 3aaHIe MOCIeN0BaTeIbHOCTH PEKYPPEHTHOM (popMyInoit u popMyInoif N-ro uieHa.

Apudmerndeckas u reoMmeTpuaeckast mporpeccun. Gopmybl N-ro wieHa apupMETHIECKOH U TEOMETPUYECKOH MPOTPECCHii, CyMMBI TIEPBBIX N YIEHOB.

NzobpakeHre 4ieHOB apu(PMETHIECKOH M TeOMETPUYECKONH MPOTrpecCHii TOYKaMH Ha KOOPAWHATHOW TUIOCKOCTH. JIMHEWHBIN W 3KCHOHEHIIMATbLHBIA
poct. CIOXXHBIE TPOIEHTEHI.



Omnucanne MecTa y4e0HOI0 NpeaMeTa, Kypca B y4eOHOM IJIaHe

Coraacao ®I'OC OO0 u OOII OO0 MBOVY «Ycnenckas COLL Ne 6 umenu I'epos Coserckoro Coroza B.H. Ilpoxoposa» ot 31.08.2023r., nmpuka3 Ne
01-05-228, na uzyuenue «Anredpa» B 9 kinacce — 102 4. B cooTBercTBUY ¢ KaJleHAapHBIM yueOHbIM rpadukom Ha 2022 -2023 yueOnbiii roa B 9 kiacce —102 yaca,
3 yaca B HeAeNIo.

H3meHenusi, BHOCHMBIE B PaG04yI0 IporpaMmmy «Ajareopa -7»
Ha ocnoBanuu CII 3.1/2.4.3598-20 «CaHUTapHO-3THIEMUOTIOTUECKHE TPEOOBAHHS K YCTPONUCTBY, COJIEPIKaHUIO U OpraHU3aluu paboThl 00pa30BaTEIbHBIX

OpraHu3anui u APYrux 00BEKTOB COIMAIBLHON HHPPACTPYKTYPHI JUTS JIETEH U MOJOACKHU B YCIOBHSX PACIPOCTPAHEHUSI HOBOM KOPOHABUPYCHOH MH(EKIINN
(COVID-19)» paspaborano nomoxenue «O6 opraHu3aiini 00pa3oBaTeNbHOrO mporecca ¢ ucronb3oBanreM D0 u JIOT» (mpukas 01-05-211/3 or 14.09.2020r.). B
CBSI3U C 3THM IIPH OCBOSHUH TPOrPaMMBI MOTYT HcIionb3oBaThest aneMenTsl D0 u 10T, a iMeHHo 00pa3oBaTenbHbIE OHJAH -TIaT(GopMbl, M(POBBIE
o0pa3oBaTenbHbBIE PECYPCHI, pa3MelIeHHbBIe Ha 00pa30BaTENbHBIX CaiTax, BeEOMHAPDI, BUJCOKOH(EPEHIINH, SIEKTPOHHBIE HOCUTENN MYIbTUMEANIMHBIX MPIIIOKEHHIH
K yueOHHMKaM, DIIEKTPOHHBIE IOCOOMs, pa3paboTaHHbIE C YUETOM TpeboBaHMii 3aKkoHoaaTeNbcTBA PD 06 00pa3oBaTeabHOM aesTenbHocTH, SKype-obmenwe, e-mail.
Moryt ObITh HCIIONB30BaHbI Clieytoniue (OpMBL: JIEKIHS, KOHCYIbTAINsI, CEMHHAD, JIA0opaTOpHas paboTa, mpakTHueckas pabora u ap



9 kaacce

TemaTn4yeckoe NJAHUPOBAHUE ¢ YKA3aHUEM KOJIUYECTBA YaC0B, OTBOJIHUMbIX HA OCBOCHUE Ka)KIIOﬁ TEMbI

Ne
n/n

aaTa

Tema ypoka

IInanmpyemble pe3yabTaThl (MpeaMeTHbIE)

IloBTOpeHHe Kypca anredpsl 8 kiaacca (8 4)

1 Huctpykrax no Th B kabuHere MaTeMaTuKy. HayunTbcsi BBINONHATH = JACHCTBUS C JPOOHBIMH BBIPKEHHSMH, CBOMCTBA apr(PMETHYECKOTO
[ToBTOpenue: anredpanyuecKue BHIPAKEHHS U KX KBaJ[PaTHOTO KOPHS, POpMYIIBI U PEelIeHHs KBaAPATHBIX YPaBHEHHH, aITOPUTM PELICHUS
mpeoOpazoBaHue JIpOOHO-paIIOHANIFHBIX YPaBHEHHI, CBOMCTBA YMCIIOBBIX HEPABEHCTB, KaK PELIATh 3/1a4H C

2 [ToBTOpenue Temsr: «IIpeobpazoBanue MTOMOIIIBIO CUCTEM, BBITIONHSATH pa3IMyHbIE AEHCTBUS C JPOOHBIMU BBIPAKEHUSIMH, YIIPOIIAThH
panoOHaJIBHBIX Bpra)KeHHfI)). BBIPpaXXCHUS, pCIIaTh KBAJIPATHBIC U ):[pO6HO'pa]_[I/IOHa.HBHI)Ie YpaBHECHUA,

3 [loBTOpeHue: penieHne ypaBHEHHH .

4 [MoBTopenue: «Pemenne 3a1a4 ¢ TOMOIIBIO HayuuThbcs pemarh TEKCTOBBIE 3a/1a41 allreOpanuecKuM CII0COO0M; MEPEXOIUTh OT CIIOBECHON
JTPOOHBIX PAIIMOHATLHBIX YPABHEHUN. (hOpMYJTUPOBKY YCIOBHSI 3a/1a4M K aareOpanveckoi MOCIH MyTeM COCTABICHHS YPaBHEHHUS.

5 [MoBTOpeHue : penieHne HepaBeHCTB C OJHOM pelaTh HepaBeHCTBA C OJJHOM MepEMEHH OM.
IIepEeMEHHON

6 [MoBTopenne: «PelieHne cucTreM HEPaBEHCTB C | pelllaTh CUCTEMbl HEPABEHCTB C OJIHO MepeMEeHHON.
OJIHOW MEPEMEHHOM.

7 IToBTOpEHUE TeMbl: «PellleHre HEPaBEHCTB C IToBTOPUTH pellieHNE HEPABEHCTB C OJIHOM MEPEMEHHON  pa3IMYHON CIOXKHOCTH.
OJIHOW mepeMeHHOU. PereHue cucrem IloBTOpPUTH pellleHHEe CUCTEM HEPABEHCTB C OJHOW MEPEMEHHOMN Pa3IMuHOM CI0KHOCTH
HEPABEHCTB C OJIHOW NEpEMEHHOIN

I'JIABA 1. KBAIPATUYHASA ®YHKIUA (29 v)

§1. DyHkuum u ux coiicrea (7 4)

8 Oynkiusa. O6macTh onpeneneHns u 001acTh orpenenenre GyHKINH U TIOHATHE 001acTH ONpeNeNeHnsI 1 MHOKECTBA 3HAUSHHH, OTpeesieHIe
3HaYeHUH (DYHKITUH rpaduka QpyHKIUH,, TPAaBIIHHO YIOTPEOISATh (PYHKIIMOHATEHYIO CHMBOIUKY W TEPMHUHOJIOTHIO;

9 Oynkiwst. HaxokaeHrne 001acTu onpenesieHuss i | IOHUMATh €€ IPY YTEeHUH TEKCTA, B YCTHOH pedn y4nuTess U yYeHUKOB; HAXOJUTh 3HAYCHHs
obyractu 3Ha4eHnH HyHKIHN (dhysKIIIN, 3aMaHHON (opMYyIIOii, Tadnuiel, rpadukom; pemaTts 00paTHYIO 3a/1a4y; CTPOUTD

10 I'padmku dyaxmmii. ['paduku pearbHBIX rpauKy 371eMEHTAPHBIX (QYHKIIHIA;
MIPOIIECCOB.

11 I'paduk dyaxmun. Camocmosmenvras paboma

12 CaoiicTBa QYHKIINU OCHOBHBIE CBOWCTBA (DYHKIHIA (HyJIH, BO3pacTaHUe U YOBIBAHUE, POMEKYTKH TTOCTOSHHOTO

13

Haxoxnenue cBoiicTB GpyHKIUM 10 popmyIie U TIo
rpapuxy. Camocmosmenvuas paboma

K
3HaKa); ceoiicTBa pynkumi Y =—,Y =KX, Yy =kx+b,y = VX i 1o rpaduKy QyHKIUH
X

NEPEYUCIATh €€ CBOMCTBA, TO €CTh YKa3bIBAaTh HYJH, IPOMEXYTKH MOHOTOHHOCTH,
3HAKOIIOCTOSIHCTBA; CTPOUTh I'PaUKi OCHOBHBIX (PYHKUIMH M paboTaTh ¢ rpauKoM JIt000i

dhyHKITIHN
CTpouTh rpaduku QyHKIMIHA C MOITyJIEM




14

Pernienue 3aga4 mo teMe « (DyHKLII/IH».

15

Cmapmosgasa ouaznocmuka.

Hay‘II/ITBCH OpUMCHATH an/I06peT CHHBIC 3HAHU A, YMCHH, HABLIKA B KOHerTHOﬁ JACATCIBHOCTH

§2. KpanpaTusli

TpexuwieH (5 u)

16 OTIpeJIeNICHrE KBAPAaTHOTO TPEXUIEHA, €ro KOpHEH; MOPSIIOK HaXOXKICHUSI KOPHEH KBaIPATHOT'O
KBampatHerit TpexusieH U ero KOpHU TpEXWICHA, aITOPUTM BBIJICIICHUS KBaJIpaTa JIBYWICHA.
17 Brinenenue kBagpara IBydiieHa U3 KBaJAPaTHOTO
TpexuieHa TeopeMa O pas3IoKEHUH KBAJIPATHOTO TPEXUIeHa Ha MHOXKHUTEINN; allTOPUTM Pa3IOKCHHUS
18 Teopema 0 pa3jioKeHUH KBaIPaTHOTO TPEXWieHa | KBaJAPaTHOIO TPEXWIEHA HA MHOXKUTEIH.
Ha MHOXXUTETH. YMeTh packiIagplBaTh KBAAPATHEIN TPEXUICH HA MHOXKHUTENH, UCIIOIB30BATh 3TO PA3IOKEHUE TIPH
19 [IpuMeHeHuE TEOPEMBI O PA3IOKEHIH JOKA3aTEIBCIBE TO)KI[egTB,
11aTh HUS SIMH, UCTIONB3YS YKEHHE HA MHOXXHUTEIIH;
KBaJpaTHOI'O TpEXWiIeHa Ha MHOXHUTEIN I periatk 3aja ¢ PO » MCTIONESYA PA3JIOKCHHIC HA MHO I, .
IPEOGPA3OBAHKS BHIPAKEHHIL. MIPUMEHSTE Pa3JI0KEHNE Ha MHOKUTENT B HECTAaHAAPTHBIX 3a/1aUax M 3a/1adaX MOBBIIICHHOMI
YKHOCTH.
Camocmosamenvuas paboma CIOKHOC
20 .
Coxkparrerne 1po0eil ¢ MOMOIIBIO Pa3IOKCHHS
KBa/IPaTHOTO TpeXdieHa Ha MHOKUTEIU
21 Konmponwvnas paboma no meme «@ynkyuu u | IPUMEHSTH MOTydeHHBIC 3HAHUS IIPU PEIIEHUH THITOBBIX 33134 U 33724 O0Jiee CIIOKHBIX,

ux ceoticmea. Keaopammuuwiii mpexuien

TpeOYIOMUX MepeHoca 3HaHuH 1 YMEHUH

§ 3. Kpagpatuunas ¢pyHkuus u ee rpadpux (11 u)

22 Wccnenosanne GyHKIUH y = ax > ompezneneHrne GyHKIMN U €€ CBOICTBA IIPU pa3IMYHbIX 3HAUCHUSAX ITapaMerpa a.

23 Hayuutbcs crpouts rpaduk GyHKINMH — ; HAXOIUTH MO TpaduKy NPOMEKYTKH BO3PACTAHUS U
®yHkuus y = ax?, ee rpaduK 1 cBOMCTBA. yOBIBaHUS, 3HAKOIIOCTOSHCTBA; ONPENeNATh IPHHAISKHOCTh TOUKH IpaduKy;
Camocmosamenvuas paboma OIIPENeNITh TOUKU MepecedeHuns rpadukoB (GyHKIIHIA;

pelaTh 3aJa4yy ¢ IapaMeTpamMy U 3a1a4M HOBBIIICHHON CJIOKHOCTH
— 2 — 2

24 I'paduk pyHKIHU y =ax “+ N, y = a(x - M) § y:ax2+n, ,

25 Hcnons3oBanue mabioHoB mapaboit s aJTOPUTM MOCTPOEHUS TPadUKOB GYHKIUN , 13 rpaduka QyHKIIE Y = ax”.
noctpoenus rpaguka GyHKIUH y = a(x - m)Z +n. y=a(x—-m)

2 .
. Camocmosmenvras paboma n300pakaTh CXEMAaTHYECKU U C TIOMOIIBIO MabioHa mapadoisl Y = X rpaduku GyHKIHMA
26 [ocTpoenue rpaduka GyHKUUU y = a(x - M) +n, 2
2 y=ax" +n,
y=ax“+n y = aXZ .
) )
27 AJITOpUTM NOCTpOeHHUs Tpaduka QyHKINU y=a(x—m) 2
y =ax ? + bx+c o .
. CTPOUTH IrpauKy 3TUX (PYHKIHUH C IOMOILBIO TapaJJIEIbHOTO IEPEHOCa;
28 CaotlictBa QyHKImHu y =ax < + bx+c. peuaTh 3aJJa4uM MOBBIIIEHHOTO YPOBHS CI0KHOCTHU
29 Bimsiaue koo dunmenra a, b u ¢ va AITOPUTM TOCTPOEHUS rpaduKa KBaJpaTUYHOH QyHKUMHU; POpMYIIBI KOOPJHMHAT BEPIIMHBI

pacnonoxeHue rpaduka KBaApaTnyHol (PyHKIMHI

1apaboJibl; CBOWCTBA KBAaIPATHUHON (PYHKIIHH.




30

[ocTpoenue rpaduka KBaApaTHIHON (HYHKIHH.
Camocmosmenvras paboma

YMers cTpouTh rpaduK KBaApaTHIHON (YHKIUH MO aNTOPUTMY; YKa3bIBaTh KOOPAMHATHI BEPIINHBI
napabosibl; ypaBHEHHUE OCH CHMMETPHH, HallpaBJIeHUE «BETBEI Mapadoiibl; HAXOAUTH 10 rpaduky
OPOMEXKYTKH BO3pacTaHus M yObIBaHUs (HYHKIUH

31 Otpabotka HaBbIKOB 10 TeMe «IlocTpoeHue
rpaduka KBapaTHIHON QYHKIIUH
32 O600menne 3Hanuit Mo TemMe «KBagpaTruHast

(GyHKIIS»

§ 4. Crenennas ®yuknus. Kopenb N-ii crenenn (4 1)

33 olpe/ieNieHre CTENeHHON (YHKIIUY ¢ HaTypallbHBIM MoKa3areneM, CBOHCTBA CTeNeHHON (QYHKIUH C
YEeTHBIM ITOKa3aTeJIeM U C HEUETHBIM MOKa3aTelleM.
Oynknmn y=x"u ee cBoicTBa n300pakaTh CXeMaTHUECKH rpaduK CTENeHHON (QYHKIUH C YeTHBIM U HEYETHBIM TIOKa3aTeleM,
CpaBHUBATH 3HAYCHHUsI CTEIIEHHOW (DYHKIIMH, UCTIONB3YS €€ CBOIMCTBA, HAXOANUThH 3HAYECHUS
CTeleHHOW QyHKIMM, permath rpaguyecku ypaBHEHHUSI
34 ITonsiTue kOpHA  N-i CTENEHU U orpe/ieNieHre KOPHSI -1 CTereHH, opeieiieHne apuPpMEeTHUECKOro KOPHS M-Il CTENeHH, UMETh
apu(METUIEeCKOro KOpHs N-i CTEIeHH. NPE/ICTaBIICHUE O HAXOXKJACHUH KOPHEW M-Il CTEEeHH ¢ TIOMOIIBIO KaJbKyJIATOpa
Camocmosmenvras paboma YMETh HaXxOJIUTh 3HAYECHHUS BBIPAKEHUH, COJIEPIKAINX KOPHU T1-i CTENeHU
35 CrereHb ¢ parmoHATLHBIM MOKA3aTeNeM
36 Haxoxaenue 3HaYeHUI BBIpaKEHUIH,
COJIEpKAIIMX KOPEHb N-i CTEelEeHU
37 Koumponvuan paboma Ne 2 no meme Brnaners BceMu TeOpeTHUECKMMH CBEICHUSMU 110 JaHHOH TeMeE, yMETh IPUMEHATh UX Ha IIPAKTUKE
«Keaopamuunas pynxyusn»
ITABA \\. YPABHEHHS H HEPABEHCTBA C O/JHOH IIEPEMEHHOH (20 u)
§ 5. YpaBHenus ¢ ogHoii nepeMeHHoii (12 1)
38 [TonsTHE 1IENIOr0 YpaBHEHMsI U €r0 CTENEeHU OIpeieTICHUE 1IEII0I'0 YPAaBHEHHUs, €r0 CTEIEHHU, CIIOCOObI PELICHUS LIENbIX YPaBHEHHIH,
39 Ilenoe ypaBHEHHE U €0 KOPHU olpezeneHrne OMKBapaTHOTO ypaBHEHUS U yPaBHEHUM BBICIINX CTEIIEHEH METOIOM BBEIECHUS
40 Perrenne ypaBHEHHI BBICIINX CTEIIEHEH METOOM | HOBOM IIEPEMEHHOM.
3aMeHBI TIEPEMEHHOM U METOIOM Pa3JIOKEHUS HA YMETh HaXOAUTh CTENEHb LIENOr0 YPaBHEHHUS, ONPENeATh KONUIECTBO KOPHEH, PeIaTh LEN0e
MHOXUTENIN ypaBHEHHUE C IIOMOIIBIO PA3JIOKEHNS HA MHOXKHUTENH IIyTEM NMPOCTEUIINX NPeoOpa30BaHUA;
41 Pemenue LICJIBbIX ypaBHeHI/Iﬁ pa3sInYHBIMU OIpEaCIICHUC 6I/IKBaZ[paTHOFO YPpaBHCHUS U ypaBHeHI/Iﬁ BBICIIINX CTEIeHel METOAOM BBCICHUS
METOaMHU HOBOM ITepEeMEHHOH.
42 Pemenue LEJIBbIX ypaBHCHHﬁ. pemiaTh OejI0€ YpaBHCHUE Fpaq)ﬂquKI/I, JOKa3bIBaTh CyIECTBOBAHUE KOpHei/'I.
Camocmosmenvras paboma
43 bukBagpaTHbIe ypaBHEHUS
44 Pemenne OMkBaIpaTHBIX ypaBHEHUH omnpezeneHre OMKBagpaTHOro, APOOHOr0 PALIMOHAIBHOIO YPaBHEHH S, aITOPUTM PELIeHUs
OMKBaIPaTHOrO, APOOHOTO PAIMOHATIBHOTO YPABHEHHUSL.
45 JlpoOHbIE pallMOHAILHEIE YPaBHEHUS pemaTh JpoOHbIE palvOHATIbHbIE YPaBHEHHS
46 Pemenvie npoOHBIX palMOHATIBHBIX YPABHEHU 110
ITOPUTMY
47 Hcnonp3oBanue pa3aMyHbIX IPUEMOB U METOJIOB




MIPH PEIICHUH JPOOHBIX PAlMOHAIBHBIX
ypaBHeHu#l. Camocmoamenvras paboma

48 OtpaboTka HaBBIKOB IO TeMe «Pemrenne ApoOHBIX
palMOHATBHBIX YPaBHEHUI)
49 Pemenne ypaBHeHH
§ 6. HepaBencrBa ¢ oqHoii nepemenHoii (7 4)
50 Pemenue HepaBeHCTB BTOPOU CTEIEHU € OJTHOU aJTOPUTM pellleHUs KBaJpaTHOrO HEPABEHCTBA C OHOM MepeMeHHOH (C CIOIb30BaHUEM CBOMCTB
TepEMEHHON KBaJIpaTU4YHON (YHKIIUH).
51 AJITOPHUTM pEIICHUs HEPABCHCTB BTOPOM CTENEHH | YUCHUK JOJDKEH YMETh PEeLIaTh HEPABEHCTBA BUJA
C OJTHOH TIePEMEHHOM ax® +bx+c<>0,ax® +bx+c > 0,ax* +bx+c <0, rae a He paBHO 0, IPUMEHSS OCHOBHBIE
52 CBOMCTBA KBaJpaTHYHOH (QYHKIINU;
IlpumeHenne anroputMa npH pereHnu peniath 00Jiee CIIOKHbBIC HEPABEHCTRBA, B TOM YKCIIE APOOHO-paI[MOHATIBHBIC, CBOIAIIMECS K
HEPABEHCTB BTOPOH CTENCHH C OJIHOM KBaJpaTHbIM HEPABEHCTBAM BTOPOI CTENEHU C OAHOM NEPEMEHHOM;
IIEPEMCHHOM. pelaTh 3aJ1a4 C IOMOIIBIO HEPABEHCTB
53 Pemenne niensix panmoHaIbHBIX HEPABEHCTB aJTOPUTM peIIeHUs] HepaBEHCTB METOJIOM WHTEPBAJIOB, IPOCTEHIIINE HEPABEHCTBA BU/IA
METOJIOM WHTEPBaJIOB X— Xy, .
54 IIpumeneHne MeTo1a UHTEPBAJIOB MPU PELLICHUN (X=X )(X=X3)... 20, ———>0;
HepaBeHCTB. CamocmosmenvbHas paboma X=X,
55 PelueHne LesbiX 1 APOOHBIX HEPABEHCTB MeTooM | PEIIATH OOIEE CI0XKHEIC HEPABCHCTBA, B TOM YHC/IC M APOOHO-PALIOHATIbHbIC, HAXOMUTE 00IACTh
MHTEPBAJIOB onpezeneHus QyHKIHH;
56 HrtoroBeiil ypok 1o TeMe «YpaBHEHUA U
HEpPaBEHCTBA C OJHOM MEPEMEHHOM
57 Konmponwvnan paboma Ne 3 no meme: Brnaners BceMu TeOpeTHUECKMMY CBEICHUSMHU 110 JAaHHOW TeMeE, yMETh IPUMEHATh UX Ha NIPAKTUKE
«Ypasnenusn u nepasencmea c 00HoI
nepemMenH o)
IJIABA 3. YPABHEHHA H HEPABEHCTBA C IBYMA IEPEMEHHBIMH (244)
§ 7. YpaBHeHus ¢ IByMsl NepeMeHHBIMHU U UX cucTeMbl  (164)
58 [lonsiTre ypaBHEHUs ¢ ABYMsI IEPEMEHHBIMU MIOHATHE YPaBHEHUS C ABYMsI IEPEMEHHBIMU, ONPENEICHUE PEIICHHS YPAaBHEHHUS C IBYMS
59 [IepEMEHHBIMH; KaKHe YPaBHEHHUS HA3bIBAIOTCSl PABHOCHIIBHBIMH, OIIpeAeeHne TpadiKa ypaBHEHUS
C IByMs IIEpEeMEHHBIMH.
I'padux ypaBHEHUs ¢ ABYMS IEPEMEHHBIMU. . .
CTpOUT rpad)uKu YpaBHEHHH C JBYMS IIEPEMEHHBIMU B POCTEHIINX CITydasx, Koraa rpadukom
sIBJISIETCS] psiMast, napabona, rurepbosia, OKPY>KHOCTb
60 . rpauuecKuii crocod peleHus: CHCTEM YPaBHEHHUH ¢ IByMs IIepeMEHHBIMH, UCIIOJIb30BATh
Fpaq)lxlqecqum CIIOCOD pelleHHs CHOTEM rpaduku (mpsMas, mapadona, TuIepooIa, OKPYKHOCTB) JUIs TpahUIecKoro pelieHus: CUCTEM
YpaBHCHUH ypaBHEHUH C ABYMsI [I€pEMEHHBIMU
61 Pemenue cucrem ypaBHeHHI rpaduyecKy.
62 Otpabotka HaBBIKOB 110 TeMe «Pelenne cucrem

ypaBHEHUH rpaduuecKm»




63

CamocrostenbHas padora 1o Teme «Pemenust
CUCTEM ypaBHEHHI rpayuuecKm»

64 Crioco0 MoICTaHOBKH PELIeHUs! CUCTEM CIOCOOBI peIIeHHUs U aJTOPUTMBI Ka)XI0T0 CII0c00a PelIeHUs] CHCTEM YpaBHEHUI BTOPOM CTEIEeHH.
ypaBHEHUH BTOPOH CTENEHU pelaTh CUCTEMBI YpaBHEHHH ¢ IBYMS IIEPEMEHHBIMH, TJie OJTHO M3 YpaBHEHHI TIEPBOM CTENEHH, a
65 Pemenne cucrem ypaBHEHUH BTOPOI CTEIICHH JPyroe-BTOPOii, METOIOM TOACTAHOBKH; PelIaTh OOJIee CIOKHBIE CUCTEMBI CIIOCOOOM
CIOcO00OM MOJCTAHOBKH MOJICTAaHOBKH, CJIOKEHUS aHATUTHYECKU U TpauuecKy; BBIIONHATE 3a/1aHUS HA JI0KAa3aTeNbCTBO
66 CamocrosiTenbHas pabota mo teme «PemreHue PaBHOCHIIBHOCTH CHCTEM, TJe 00a ypaBHEHHUsI BTOPOH CTelleHH
CHCTEM ypaBHEHUH BTOPOH CTEIIEHH CIIOCOOOM
MOJICTAHOBKI
67 Hcnonr3oBanue crocoda CIOKEHUs IPU peleHne
CHCTEM ypaBHEHHs! BTOPOW CTENEeHU
68 Pemrenne 3a7a4 ¢ TOMONIBIO CHCTEM YpaBHEHHUN AITOPUTM peIlIeHHs 3aJ1a4 C TIOMOIIBIO0 CHCTEM YpaBHEHUI BTOPOW CTENEHH, pelaTh 3aa4uu C
BTOPOH CTENEHU IIPOCTEHIIMMH YCIOBHUSIMH C TIOMOILBIO CUCTEM YPaBHEHU;
69 Pemenue 3a1a4 Ha JBMXKEHHE C TIOMOIIBIO CHCTEM | PEIIaTh 3aJa4M Ha ABM)KEHHE, HA COBMECTHYIO PaboTy;
YpPaBHEHUH BTOPOH CTENEHU penaTh 3aja4uM MOBBIILIEHHOM CII0KHOCTH C MPAKTUYECKUM COAEPXKAHUEM
70 Pemenne 3amad Ha paboTy € MTOMOIIBIO CHCTEM
YpPaBHEHUH BTOPOM CTENEHU
71 Penienue paznuyHbIX 3a7a4 ¢ MOMOIIBIO CUCTEM
YpaBHEHUH BTOPOU CTEIEHU.
72 CamocrostenbHas pabora «PerreHue 3a1a4 ¢
TOMOIIBIO CUCTEM YPaBHEHUI»
73 O06001IeHrEe TEMBI «YPaBHEHUS € IBYMS
[IepEeMEHHBIMUY
§ 8. HepaBeHncTBa ¢ IByMs NlepeMeHHbIMH U UX cucTeMbl (7 4)
74 Pemienne nuHeHHBIX HEPABEHCTB C ABYMS IIOHATHS HEPABEHCTBA C JBYMSI IEPEMEHHBIMH, ONPEEICHIE PELICHNS HEPABEHCTBA C ABYMS
[IepEeMEHHBIMU IIepEMEHHBIMU
75 Pemienne HepaBeHCTB BTOPOH CTENEHHU C IBYyMs Hayuurcs onpenensts, sSBASETCS U apa YHCEN PEIIEHHEM HEPABEHCTBA C IBYMs IIEPEMEHHBIMH,
[IepEeMEHHBIMU HaXOIUTh UX PELIeHus], N300pa)kaTh Ha KOOPJUHATHOMN IJIOCKOCTH MHOXECTBO TOYCK, 3a1aBAEMBbIX
76 I'padmyeckuii ciocod penieHnst HEPaBEHCTB C HEPaBEHCTBAMU C IBYM: IEPEMEHHBI
JBYMsI IEPEMEHHBIMH
77 JpoOHo-1rHelHbIe HepaBeHCTBA
78 Pemenne cucrem TMHEHHBIX HEPABEHCTB C ABYMs | MOHSTHE PELICHUS CHCTEMbl HEPABEHCTB C ABYMS IIEPEMEHHBIMH,
nepemeHHbIMU. Camocmoamenvhas paboma Hay4YHUTCs M300pakaTh HA KOOPIMHATHON IUIOCKOCTH MHOKECTBO PELICHUH CHCTEMBI HEPaBEHCTB C
79 Pemenne cucreM HepaBEHCTB BTOPOM CTEIIEHH € JOBYMS TIEpEMEHHBIMH
JBYMsI IEPEMEHHBIMH
80 O06001eHne TeMbl «YpaBHEHUs] U HEPaBEHCTBA
C IByMsl TIepeMEHHBIMI»
81 Konumponvnas paboma Ne 4  no meme: Brnaners Bcemu TEOpeTHUECKMMHU CBEACHUSMH 110 JAHHOW TeMe, YMETh IPUMEHSTh UX Ha MPAKTHUKE

«Ypasenenus u nepagencmea ¢ 08ymsa
nepeMenHbIMUY




TJIABA 4. APUOMETHYECKAA H TEOMETPHYECKAA IIPOI'PECCHA (17 9)

§ 9. Apudmernueckas nporpeccus (8 4)
82 [TonsaTre mocnenoBaTeIbHOCTH, CIOBECHBIN U YTO Ha3bIBAETCS MTOCIE0BATENILHOCTHIO, YTO TaKOE IIEPBBIN WIEH IMOCIe0BaTeNFHOCTH, (hopMyIia
AQHAJTMTUYECKUH crIoco0bl ee 3aJaHus N —T0 YWIEHOB MOCIIE0BAaTENbHOCTH
83 HayuuTcst HaX0IuTh HEU3BECTHBIN WICH MOCIICAOBATEIIBHOCTH, 3Hast (DOPMYJTy N —T0 WICHOB
N MOCJIEA0BATEILHOCTH; TIPUBOUTE IPUMEPHI OECKOHEYHONM U KOHEYHOM IMOCIEI0BATEIBHOCTEH;
PexyppenTHsIii criocod 3aganus . N
OCTEIOBATEBHOCTH MPUBOAUTH IPUMEPHI TIOCIEA0BATENBHOCTEN, 3aJaHHBIX OMHCAHUEM, q)oE)Mynon N —TO ujieHa,
PEKYPPEHTHBIM CIIOCOOOM; 3aMMCBHIBATH (DOPMYITY N —TO YJIeHa, 3aJAHHOH MIepEUNCIICHHEM e
YJIEHOB
84 Onpenenenne apuMETHIECKON MTPOrPECCHH. orpesieNieHrne apupMeTHIECKol Tporpeccuu, GopMyiry n —To 4ieHa apupMeTHIEeCKON POrpeccuH,
PekyppenTHas ¢popmyna N-ro wieHa (hopMyIIMPOBKY TEOPEMBI O TOM. YTO IOCIIEA0BATEILHOCTE (an), 3ajanHast Gopmylioii an = kx+b,
apu(MeTHIeCKON POTPECCHH. SIBIISIETCS] apUPMETHUECKON TTPOTrpeccueii.
85 CBoiicTBO apu(METHIECKON POrPECCUH. Hayuwurcs npumensts GpopMyiny n —To wieHa apupMETHIECKOH MPOrpeccruu MpH PEIICHUH 3a1ad,
Mamemamuyeckuti OuKmaum HAXOAWUTh Pa3HOCTH apU(METHUECKON MTPOTPECCUN;
86 AmauTieckas Gopmysa N —ro wicHa BBIBOAWUTH (OPMYITy N —TO WiIeHa apruPMETHIESCKON TPOrPeCcCru; R
APHGMETHHECKO IO PECCHIL. ZI0Ka3IBATH TEOPEMY O TOM. {TO NOCIEN0BATENLHOCTS (an), 3aganHas GopmyIoit an = ,
SIBIISIETCS] apUMETHUECKOMN Iporpeccuei.
87 Haxoxnenue cyMMBl IEpBBIX N YJICHOB (hopmyirya CyMMBI YJICHOB apr(METHUECKOM MTPOrPECCHH B IBYX BapHAHTAX
apudMeTHIecKoil mporpeccuu Hayuurcs HaxoauTs 1o GopMmyse cyMMy N HIEPBBIX WICHOB apu()METUIECKON IPOTPECCHU;
88 [IpumeHenue GopMyIIbl CyMMBI IIEPBBIX N YICHOB | PEIIATh 3aJa4d Pa3IMYHON CTEIIEHU TPYIHOCTH 10 U3YYEHHOU TEME.
apupMETHIEeCKON MTPOTPECCHH.
Camocmosmenvuas paboma
89 O6o0matonuil ypok 1o Teme « Apudpmernaeckas
TIPOTPECCHSI»
90 Konmponvnaa paboma Ne 5 no meme: Biianers BceMu TEOPETUUECKUMU CBEACHUSIMU 10 TAHHOW TeME, YMETh IPUMEHATh UX Ha MPAKTUKE

«Apupmemuueckasn npozpeccusn»

§ 10. I'eomeTpuyeckas nporpeccusi (7 4)

91 OmnpeneneHns reoMeTpUIecKOl MPOrpecCHH. oIpeesieHn e TeOMETPHUYECKON MPOrPECCUH; UTO Ha3bIBACTCS] 3HAMEHATEIeM I'€OMETPUIECKOM
®opmMmyna N-ro 4jaeHa reoMeTpudecKoi rporpeccun; GOpPMYITy n —TO YIEHA TEOMETPUIECKOH MPOTrPECCHH
MPOTPECCHH Hayuutcs HaxoauTh 3HaMEHATENb FEOMETPUUECKON MPOTrPECCUM; N—1 YIEH reOMETPUUECKON

92 Haxoxxaenue cyMMBbl IEpBBIX N 4JICHOB IIPOTrPECCHUHM, 3HAS MEPBbIM WIEH FreOMETPUUECKON IPOrpeccCHy U 3HAMEHATeNlb M HA000POT; pelarThb
IeOMETPUYECKON IPOrPecCHu 3a/1a4¥l pa3IMYHON CTENEHN TPYJHOCTH

93 [Ipumenenue popmMyia CyMMBI IEPBBIX N YICHOB
T€OMETPUYECKON TPOrPECCHH.

94 Pemenne 3anau no teme «I eomerpuyeckas (hopMyIIBI CyMMBI Nl IEPBBIX YWIEHOB T'€OMETPUUECKON IPOrPECCHU.
IPOTrPECCHD Hayuurcs BBIBOIUTD U IPUMEHSTH (YOPMYJIBI CyMMBI Nl IEPBBIX YWICHOB T'€OMETPHYECKON

95 CymMa OeckoHEeuHOH yObIBaroIei MIPOrPECCUH NIPH PEIICHUH 3a/1a4 pa3IMYHON CTENEHU TPYIHOCTH

reOMETPUYECKON TPOrpecCun




96

Pemenne 3a1ay Ha mpuMeHeHUE POPMYIT CYMMBI
MIEPBBIX N YJICHOB T€OMETPUUECKOM MPOrpeccCUuu

97 O6o0matomuii ypok no teme «l eomerpuueckast
MPOTPECCHSD»
98 Konumponvuasn paboma Ne 6 no meme: Bnaners BceMu TEOpETUUECKUMU CBEACHHUSIMU TI0 TAHHOW TEME, yMETh MPUMEHATh UX Ha MPAKTUKE
«leomempuueckasn npozpeccusny
IIOBTOPEHHE (17 49)
99 Pemenue TecTOBBIX 3a7a4 Ha IIPOLEHTHI IIpuMeHATh Ha IPAKTUKE TEOPETUUECKUE 3HAHUS U IIPAKTUYECKUE HABBIKU 33 KypC
PerieHre pa3inyHbIX TECTOBBIX 3a]a4 OCHOBHOT'O 00pa30BaHUs
100 Ilpomercymounan ammecmayus. Hmozoeas
101 KOHmpobHasa paboma é popmame OI'3.
102 ITonBeneHnue UTOroB




Hpnaoxenne 1.

IIpome:kyTouHas arTectanus 9 Kiace
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OcroBHOii rocyTAPCTBEHHBIIT IK3AMEH
1o MATEMATHRE

Bapuant Mol

HHCTPYKIMHS 10 BHITOTHEHHI0 PADOTHI

JK3aMeHAIHOHHAL PaboTa COCTOHT H3 JIBYX 9acTeH, BKTHOMARMEX B cefs
26 3amanmi. Yacts | comepxur 20 3ajaHmH, 9acTh 2 CONEDKHT O 3ajaHHH
¢ Pa3BEPHYTHIM OTBETOM.

Ha BEmOTHEHHE 3K3aMEHANHOHHOH DaGOTEI MO0 MaTeMaTHKE OTBOIHTCA
3 aca 55 vmmyT (235 MHHYT).

Otset! K 3aganuaM 7 H 15 sammmte B G1ank oBeTos Ne 1 B BHze ofHOM
THAPEL, KOTOPas COOTBETCTRYET HOMEPY IPABHIBHOTO OTBET.

JInd ocTAmbHEIX 3ajaHHH 9acTH | OTBETOM SBIAETCE YHCIO HIH
T0CTeT0BaTeMbHOCTh . OTBET 3aNHIINTE B TMOTe OTBETA B TekcTe PaboTH,
a 3aTeM mepenecrTe B Omank oteero Ne 1. Ecmm momywHmack o0HKHOBEHHaS
npo0b, OTRET 3AMHIIHTE B BHIE JeCATHIHO.

Pemenns 3agaHHil 9acTH 2 H OTBETHl X HHM JaNHIMTE Ha Omamke
otBeroB No 2. 3aaHHA MOKHO BHINOMHATH B MoGoM mopsike. TexcT 3ajaHus
TIEPETHCEBATH He HaZlo, HeoOXOHMO TOTBKO YKA3aTh €10 HOME).

Bee GmamkH 3amOMHAOTCA APKHMH GEDHRIMH TepHHTAMH. JlomycKaeTcs
HCTIOTB30BAHHE TeeBOH HITH KATHLIAPHOH PYIKH.

(CHayana BEIMOMHAHTe 3a7anKd qacTH 1. Hagats coBeTveM ¢ Tex 3ajanui,
KOTOPEIE BEIBHBAKT Y Bac MeHBIE 3aTpyIHEHHH, 3aTeM MepEXOIHTE K IPYTHM
3a1anHAM. [{14 SKOHOMHH BpEMeHH NpOMYyCKAHTE 3aJaHHe, KOTOpOe He yaagTed
BRIIOMHATH Cpa3y, H Mepexofnte K cieqylomeMy. Ecmu y Bac octaercd BpeMs,
BE1 cMoxeTe BepHYTBS K IPONYIIEHHEIM 3 JAHHAM.

lpy  BuMOTHeHWH 9acTH | Bce  HeoXOTHMBIE  BHTHCTEHHS,
Tpe00pa30BAHKA BHMOTHANTE B TePHOBHKE. JANHCH B UeDHOBHKE, A TAKKe
B TeKCTe KOHTPOIbHBIX H3MePHTeAbHBIX MATEPHATOB He YIHTBIBAKTCA OPH
OLCHHBAHHH PADOTHL.

Ecmi 3a7aHHe coleKHT PHCYHOK, TO Ha HEM HETOCPE/ICTBEHHO B TEKCTE

AT T ArARTTIA T T AT Tranb AT T ra Dare mrraren marrrrer Dlaten s faTr T rAs

OTKDHITI BapHaHT 1

Yacts 1

Omeemanu & 3a0anuam 1-20 fen0mca yucio unuy nociedosamensHocHs
yughp, komopvie credyem sanucams ¢ BIAHK OTBETOB Nel cnpasn om
HOMEpA COOMBEMCIMEYIOE20 3000HNA, HAYURAA ¢ nepeou Kiemouku. Ecnu
Omeemon AGIAEMCA NoCedosamensHOCMy Wughp, mo samumume eé oes
npobenos, 3anamsix U Opyux donoTHumMensHsx cumeonos. Kaxcosit cumeon
HuMumMe 6 0MOETLHOI KIEMOUKe § COOMBEMCMEUN ¢ NPUGEOEHHHIMY 6 OTaHKe
obpasyamu.

pouumaiime gxuMamensHo mexcm u 6sinoHume 300aHus 1-5,

Xo3fHH JavHOTO YuACTKA CTPOHT 0aHK ¢ TapHEIM orfenemmeM. [lapmoe
OTACTEHHE HMeeT pasMepsl: AmHHa 3,5 M, mmpHHa 22 M, Bhicora 2M. OxoH
B NIAPHOM OTZENEHHH HET, A/ JOCTYNA BHYIPb IVIAHHpYeTCH [BEPh LIHPHHO
60 cM, BrIcoTa BepHoro mpoéMa 1,8 M. [Ing mporpera napHOro 0TJeNeHHS MOXHO
HCTIOTE30BATS YEKTPHUECKYH0 HIH IPOBSHYI Neub. B TaGmHme mpencraniens
XapaKTepHCTHEH TPEX MedeH.

Homep O6réM moMemerms | Macca | CToHMOCTS
THn
T (k. ) (o) | (py6)
1 ZIpOBAHAS §-12 40 18000
2 TIPOBAHAA 10-16 48 19500
3 3MeKTPHYECKAT 9-15.3 15 15000

JInd YCTGHOBKH IPOBTHOH NeWH JONOTHHTETHHBIX 3ATpal He mOTpeGyercs.
VeTanoBKa 3MeKTpHYeCKof MewH MOTPeGyeT NOZBENeHA CTIENHATBHOTO Kafend,
110 060iETCA B 6500 pyob.

1 | VeTaHOBHIE COOTRETCTRHE MEKTV 00BEMaMH IOMEIIEHHS H HOMED AMH Iedel. g




OTKpbITbIA BapHaHT 1 MATEMATUKA 274

Bo cxonbko pyGnell oGoHAETCS MOKYNKA 3IeKTPHYECKOH HEeYH € YCTAHOBKOH
H JIOCTABKOIL, eCIIH JIOCTABKA I€4H 10 Ja9HOro y4acTka Oyzaet crouts 8§00 py6ueii?

Otset:

Ha apoeaHy0 Ieds, Macca KOTopoH 48 kT, coemanH ckHIKy 10%. Cromsko pybmeit
cTajla CTOHTH Ieds?

Otset:

XoszaHH BhIGpan JpoesHYH medb (pHe. 1). YUepTéx mepenHed NaHeNTH IedH
TOKa3aH Ha pHCYHKe 2.

Y

Nk

N

N\

4

60

Puc. 1 Prc. 2

Ileur cHaGkeHa KOXKYXOM BOKDYT IOBepPIEI TONKH. BepxHAA HacTe KOXKyXa
BEHIIOJIHEHA B BHJe apKH, NPHBapeHHOH K IlepeJHeH CTeHKe IeYKH IO IyTe
OKPYKHOCTH ¢ IEHIPOM B CepelHHe HHKHeH wacTH Koxkyxa (eM. pHe. 2).
Jlisi YCTAHOBKH NEYKH XO3MHHY I[IOHAJ00OHIOCH Y3HATH PAINHYC 3aKpPYTIIEHHs
apkH R. PazMephl KoxKyXa B caHTHMeTpaxX II0Ka3aHEI Ha pHcyHKe. HaHanTe pamayc
3AKPYIJIEHHA apKH B CAHTHMeTpax.

Otset:

©® 2020 ®epepantHan cnyxGa Mo Haa3opy B chepe o0pasosaHia U HayKu

6]

OTKpLITHIA BapuaHT 1

w1

s 9
HatimaTe 3Ha9eHHE BHIpaZKEeHHA g .

OtBeT:

Ha xoopanHaTHOH npamMoii ToukH 4, B, C H D cOOTBeTCTIBYIOT THCIAM
0,098; -0,02; 0,09; 0,11.

A B C D

Kakoi Touke cooTBeTcTRYeT gHCIO 0,097

1) 4 2) B

OteeT: u

3) C 4 D

HaiitaTe 3Ha9eHHe BEIpasKeHHA (\/E-%— V‘E) . \JE .

OtBeT:

Penrure ypaBHeHHe x1-49=0.

EcnH ypaBHeHHe HMeeT Golee OIHOTO KOPHA, B OTBET 3allHINHTe GONBIIHI
H3 KOpHeii.

OtBeT:

B ¢dupMe TakcH B gaHHbIH MoMeHT cBoGomuo 30 mammu: 1 9épHast, 9 KEITHIX
H 20 zenémerx. Ilo BEI20BY BHIeXala OJHAa H3 MAIIHH, coydafiHo oXaszaBmIascs
Gmmke Bcero K 3akasqHky. HaHmHTe BeposTHOCTB TOTO, 9TO0 K HEMY IpPHeIeT
2KENTOE TAKCH.

OtBeT:




OTKpLITEIA BapuaHT 1 MATEMAT KA 3/4

VCTaHOBHTE COOTBETCTBHE MEXIY QYHKIHAMH H HX TPaQHKaAMH.

OYHKITUH
A B B
) y:—%x—S ) y:—x2+7x—7 ) y==
I'PADHKIL
1 ) i 2) ¥ 3) 3
S AN S N N A S —— 1 N - 777A7777, [ S N N A N N S S — - .
AN
1 !" \\ 1 — 1
01 x 0 x 0 x
T
| \
I us
\ i
] =

B Tabnrne nox xaxno# GYKBOH yKaKHTE COOTEETCTEYIOIIHH HOMeED.

[A]B[B
OTtgeT:

BrimHcaHE] IEPEEIE TPH WIEHA apHQMETHIECKOH IPOTPECCHH:
-1;2;5;

PR

HafimHTe cyMMy NepBHIX IIATH €& WICHOB.

O1BeT:

HalinHTe 3Ha9eHHe BRIpa’KeHHA 1 _B8x+8y opH x=+30, v= l.
8x 64xy 4

OTgeT:

B ¢upme «UHcTas Boga» CTOHMOCTB (B pyOifaX) KONOAIA H3 Kele300eTOHHBIX
KOJell paccHHThIBaeTcsa mo qopmyne C =6500+4000n, rae n — €HCIO KOMel,
YCTAaHOBIEHHEIX B Konoue. Ilons3yiace 5To# GopmynoH, paccdHTaiTe CTOHMOCTE
xomoxna u3 12 xomen. OteeT malite B py6mIax.

OTgeT:

© 2020 MefepantHas cnyxba no Haa3opy B cipepe 0BpPa30BaHNA U HAYKK

OTKpLITLIA BapUaHT 1

- VxaxKHTe PEIICHHE CHCTEMBI HEPABCHCTE

—35+5x<0,
6—3x>—I18.
1 (7:8) 3) (—=:8)
2) (==:7) 4) (7:+=)

OtBeT: |:|

B octpoyronsHOM TpeyroneHHKe ABC mpoBenmeHa BeicoTa BH
ZBAC =48° . Hafizute yron ABH . Oteert naiite B rpaycax.

%m

OtBeT: . 4 H C

TpeyronsHHK ABC BIOHCAaH B OKPY/KHOCTB C IIEHTPOM
B TouKe O. ToukH O H C nexar B OOHOH MOTYINIOCKOCTH
OTHOCHTeNnsHO mpsMmol AB. Hafimure yron ACB, ecmH
yrox AOB pager 153°. O1Ber maiiTe B rpagycax.

OtBeT:

TlepumeTp pomba paBed 36, a OJIHH H3 YITIOB paBeH 30°.
HaiiuTe miomass sToro pomoa.

OtBeT:

Ha gmeruatoii Gymare ¢ pasMepoM KIeTkH 1x1
uzobpaxkena Tpanenus. Hafimate qnuny eé cpemmeii
JIHHHH.

OtBeT:




OTKpLITEIA BapuaHT 1 MATEMAT KA 474

Kaxkze H2 cre yIOIHX YTBEP/KISHHH BepHEI?

1) Ecian 1gBe CTOPOHEI OJHOTO TpPEeYTONBHHKA COOTBETCTBEHHO PABHEI JBYM
CTOpPOHAM APYTOT0O TPEYTOIBHHKA, TO TAKHE TPEYTOINEHHKH PaBHEL

2) Cymma OCTPEIX YTVIOB IpAMOYTOILHOTO TPeyToIsHHKA paBHa 90 rpamycaM.

3) JIxoGEle 1Ba paBHOCTOPOHHHX TPEYTOBHHKA OO0 HEL.

B oreer samHmmTe HOMepa BEIOpAaHHBIX YTBEDKIeHHH Oe3 NpODEIOB, 3aIITHIX
H OPYTHX JONOIHHTEIBHEIX CHMBOIIOB.

OteeT:

He 3a0y0eme nepenecmu 6ce omeéemsi € OaaHK omeéeemoe Nl
& COON 6eNCI G C UHCHIDYKUUEI HO 6bINOTHEHUIO padombl.

Ilposepsme, unodv Kaxcoviii omeem 6uL1 3ANUCAH 6 CHIPOKE C HOMEPOM
COOMGENICM EYIO{E20 3A0AHUA.

© 2020 MefepantHas cnyxba no Haa3opy B cipepe 0BpPa30BaHNA U HAYKK

OTKpLITLIA BapUaHT 1

Yacts 2

Hpu esinoanenuu 3adanun 21-26 ucnoassyume BIAAHK OTBETOB Ne 2.
CHauana yraxcume HOMep 3A0AHUA, a 3amem 3IAnUUWINME €20 pewieHue
u omeem. Iluwiume uémeo u pazbopuuso.

PemrHre HepaBeHCTRO - =0.

(x—4)—6

Tlepey¥o MOMOBHHY IIYTH aBTOMOOHTE IIPOEXA CO CKOPOCTEIO 84 KM/T, a BTOpYI —

co ckopocThio 96 kmM/4. HafiiaTe cpenHiow cKOpocTs aBTOMOOHIIA HA PO TAKEHHH
BCETo IyTH.

TToctpotiTe rpadHK QyHKIHH
2
y= X —6x+10 mpm xz=1,
x+2 mpH x <1,
OnpejenHre, OpH KaKHX 3HAYeHHSX W IPAMas V=M HMeEeT ¢ IPAQHKOM POBHO

nBe 0GIIHE TOYKH.

Bricora AH pomba ABCD pemnt cropony CD ma otpesxku DH =16 u CH =4.
Haiinute BEICOTY poMba.

B 1panmennn ABCD c ocHoBaHHAMH 4D H BC [HAroHaIH IlepeceKarTcs
BTouke O. JJoxaxkHTe, 9TO ILIOMAIH TpeyroasHHEOB AOB B COD paeHEIL

B 1peyromeuHke ABC H3BECTHEI ITHHE cTOPoH 4B =30, AC =100, Touka O —
IEHTP OKPYKHOCTH, OIIHCAaHHOH oKono TpeyronsHHka ABC. Tlpamas BD,
TIepOeHTHKYIAPHaZ npAMoH A0, mnepecekaeT cropoHy AC B Touke D).
Haiimare CD.

IIpogepsnie, umobvt KaxdcOviil oniemi 6L 3ANUCAH DPAIOM € HOMEPOM
COOMGENICII 6VIOULE20 3A0AHUA,




[pniaoxenue 2

4.4. OuennBaHue pe3yabTaTOB 00yUeHHs N0 MaTeMAaTUKe
4.4.1. OneHKa yCTHBIX OTBETOB 00Y4aKOUIMXCS M0 MATEMATHKE
«5» - YYCHUK TOJIHO PaCKpPBUI COJIEpKaHUE MaTepraia B 00bEMe», MPEAYCMOTPEHHOM MPOrpaMMON  YUeOHHKOB;
* M3JIOKUJT MaTeprajl TPAMOTHEIM SI3BIKOM B OMPEAeNEHHOM JIOTMUeCKOH OCIe0BaTeNbHOCTH, TOYHO UCIOJIB3YS MAaTEMAaTHIECKYIO TEPMUHOJIOTHIO U CHMBOJIHKY;
* TIPAaBUJIBHO BBIMTOJHUI PUCYHKH, YEPTEXHU, TparKa, COMYTCTBYIOILIUE OTBETY;
- TI0Ka3aJl yMEHHE WLTIOCTPUPOBATH TEOPETUUECKUE TTOJIOKEHISI KOHKPETHBIMU TTPUMEPAMID TIPUMEHSTh X B HOBOW: CUTYAIIUH TPH BBHITIOJTHEHUH TTPAKTUYECKOIO 3aJaHUS;
* TIPOJIECMOHCTPHUPOBAJ YCBOCHUE PAHEE U3YUCHHBIX COMYTCTBYIOIIMX BOMPOCOB, C(HOPMUPOBAHHOCTD U YCTOWYMBOCTh MCIIOJIb3YEMBIX IPU OTBETE HABBHIKOB M YMEHUH;
- OTBEYAJI CAaMOCTOSITEIIEHO 0€3 HAaBOMASIINX BOIMPOCOB YIUTEIS;
BO3MOXHBI O[HA - TBE HETOYHOCTH MPH OCBEIIECHUH BTOPOCTEINEHHBIX BOIIPOCOB MIIM B BRIKJIAJIKAX, KOTOPHIC YUCHUK JIETKO MCIIPABHII 10 3aMEUAHHIO YIUTEIS.

«4» - oTBET 00YYAOIIErocs Y0BJIETBOPSET B OCHOBHOM TPEOOBaHHUSAM Ha OLIEHKY «S5», HO IPU 3TOM MMEET OAMH U3 HEIOCTATKOB:

B M3JIOKEHMH MaTepraja JOMYIICHbI HeOOJIbIIHNE MPOOeiibl, HE HCKa3UBIINE MAaTEMaTHIECKOE COACPIKaHNE OTBETA;

JIOITYIIIEHBI OJTMH - JIBa HEloYeTa IMPH OCBEIIEHINH OCHOBHOTO CO/IEP’KaHUS OTBETA, HCIIPABICHHBIE TI0 3aMEUaHUI0 YUUTEN;

JIOITYIIIEHBI OMMOKa Wik O0Jiee IBYX HETOYETOB IMPH OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB I B BBIKJIA/IKAX, JIETKO MCIIPABJICHHEIE 110 3aMEYaHUIO YIHTEIS.

«3» - HEMOJIHO WJIM HENOCIIEAOBAaTEeIbHO PACKPHITO COJCp)KaHHWE MaTepuana, HO MOKa3aHO oOllee MOHMMaHHWE BONPOCa U MPOJAEMOHCTPUPOBAHBI YMEHHS, NOCTATOUYHBIE LIS
JanbHENIIIero YCBOGHHU IPOrpaMMHOI0 MaTepHana;

HUMCIIUCh 3aTPYOAHEHUA WA JOITYUICHBI OIIMOKU B ONpEACIICHNU ITOHATHUE, MCIIOJIb30BaAHUU MaTEeMaTHICCKON TEPMUHOJIOTUH, YEPTEKax, BbIKIaAKaX, HUCHPABJICHHBIC ITOCIE
HECKOJIbBKUX HABOIAIINX BOIIPOCOB YUUTEIIA,

YYEHUK HE CIPaBUJICS C MPUMEHEHHEM TEOPUH B HOBOW CHUTYAIlWH IPY BBITIONHEHUH MMPAKTHIECKOTO 3aJaHMs, HO BBITTOMHIUI 33/IaHUs 00S3aTEIHHOTO YPOBHS CIOXKHOCTH I10
JTaHHOM TeMe;

* IIpU 3HAaHUHU TCOPETUUCCKOI'O MaTCpHraJia BbISABJICHA HEAOCTAaTOUYHAA C(I)OpMI/IpOBaHHOCTL OCHOBHBIX YMCHHU U HABBIKOB).

«2» - He PacKpBITO OCHOBHOE COJIepKaHne yueOHOro MaTepuana;



. 06Hapy>1<eHo HE3HAHUC UJIU HCIOHUMAHNUEC YYCHUKOM OomblIel MM HanOOoIee BaXKHOE YacTH yqe6H0r0 Matepuala;

JOIMYHICHBI OIIMOKU B OIpeaACIICHUN TIOHSTHUI IIpyu HCIOJIB30BaHUU MaTeMaTUYCCKOM TCPMUHOJIOTUH, B PUCYHKAX, 4YCPTCKAX HIIN Fpa(bI/IKaX, B BBIKJIaJIKax, KOTOPBLIC HE
HCIIPABJICHBI IIOCJIC HECKOJIBKUX HABOAAIINX BOIIPOCOB YUHTCIIA.

4.4.2. OneHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT 00y4yarommuxcs
«5» - paboTa BBITIOIHEHA MOJTHOCTHIO;
B JIOTUYECKHX PACCYXJEHUSX U 000CHOBaHHH PEIICHHsI HET MPOOENIOB U OMINOO0K;
B PEUICHNH HET MAaTEeMaTHYECKUX OIMOOK (BO3MOXKHA OJJHA HETOYHOCTD, OMTUCKA, HE SBJISIONIAsCS CIEACTBUEM HE3HAHUS MITH HEMIOHMMaHUs yueOHOT0 MaTepuana).

«d» - paboTa BBIMOJTHEHA MOJIHOCTHIO» HO OOOCHOBAHMSI IIATOB PEIISHHs HEIOCTATOYHBI (E€CIU yMeHHe 0OOCHOBBIBATH PACCYKICHUSI HE SIBIISUIOCH CIIEIH ajJbHBIM OOBEKTOM
TIPOBEPKH);

JIONyIIeHa OjlHa ONIMOKa WM J[BA-TPH HEOUETa B BHIKIIAIKAX, PUCYHKAX, YePTEeKAxX WK rpadukax (eciid 3TH BHJIBI pa0OTHI HE SIBJISLTHCH CIICIIHATBHBIM 00bEKTOM TIPOBEPKH ).

«3» - jomymieHbl Ooliee onHA OMMOKKM WU Ooiiee NBYX-TPEX HEMOUETOB B BBIKIAJKAX, YepTekKax WM TrpaduKax, HO YyYalIMHCs BliajieeT OO0S3aTENbHBIMUA YMEHHUSMH 0
MPOBEPSIEMON TEME;

«2» - MOMYIICHBI CYIIECTBEHHBIC OIIMOKHU, ITOKA3aBIIKE, YTO O0YUYAIOLIHICS He BiIajceT 00A3aTeIbHBIMH  YMEHHUSIMH I10 JaHHOM TEME B MOJHOU Mepe
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