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PAEOUASI IPOIPAMMA

no ajreope

YpoBeHb 00pa3oBaHusi: OCHOBHOE ob1ee oOpazoBaHue
Kaace: 7-9
KoauyecTso yacos: 306 yac (110 3 4aca B HEJIEIIO)

Vyureas : 3wrokuHa Huna HukonaeBHa

IIporpamma pa3paboTaHa B COOTBETCTBHH C (enepanbHBIM TOCYAaPCTBEHHBIM
06pazoBaTeIbHBIM CTAHAAPTOM OCHOBHOTO o6mrero o0Opa3oBaHus,

C y4eToM OCHOBHOW 00pa3oBaTe/bHOH MPOrpPaMMbI OCHOBHOTO 001IEero
o6pazosanuss MBOY ~ OOLI Ne 32 , ajanTHpOBaHHOM o6pa3oBaTeIbHOM
IPOrpamMMbl  OCHOBHOTO ~ 001Iero obpasoBaHus i AeTed ¢ OB3 MBOY
OOIILINe32, ¢ y4eToM NMpUMEpHO# TPOrpamMMbl OCHOBHOTO ob1rero oopa3oBaHus,
BHECEHHOH B peecTp 00pa3oBaTelIbHbIX MPOrpaMM, ono6peHHOH (eepantbHbIM
y4eOGHO-METOAMYECKUM 00BEeIMHEHNEM 110 obuemy 00pa3oBaHUIO (IPOTOKOI OT
08.04.2015 Ne 1/5), npumepHoii  [lporpamMmbl BOCITMTaHHS (omoGpeHHOM
pemenneM  (eaepasbHOro yuedHO-MeTOANeCKoro oObeMHeHUsT 1o  obueMy
06pa3oBaHuio (IIPOTOKOJ OT 2 HIOHS 2020 r. Ne 2/20), mporpaMMoii BOCTIUTaHMs
MBOY OOIII Ne 32 (mpotokon Neg ot 28.05.2021)

C y4eToM aBTOPCKOIi IPOrpaMMBl 110 anrebpe st 7-9 K1accoB 00pa3oBaTENbHBIX
yupeskieHui aBTopa BypMHCTPOBO# T.H., M., «IIpocsewerney», 2018roxn (YMK
MakapsiueB FO.H. u 1p.)




IHosicuuTennLHAA 3aNIHCKA

PabGouast mporpamMma ocHOBHOTO oOmiero obOpasoBaHus mo anredpe (7-9 ki) cocraBieHa Ha OCHOBE
CIIEYIOIIUX HOPMATHBHBIX JOKYMEHTOB H MAaTepPHAJIOB:

denepanbHOro rocy1apcTBEHHOI0 00pa30BaTENILHOIO CTaHAApTa OCHOBHOTO O0IIEro 00pa3oBaHMUsL.
QdenepallbHOTO  IEpeuHs y4YEeOHHKOB, PEKOMEHJIOBAaHHBIX K HCIIOJIB30BAHMIO IMPU  pealld3aluu
0o0pa3oBaTeNbHBIX MPOTPaMM  OCHOBHOTO  0Omiero o0pa3oBaHMs, HWMEIOMIUX TOCYAapCTBEHHYIO
aKKpEIUTALIUIO.

OcHoBHOI 00pa30BaTENLHOM MIPOTrPAMMEI OCHOBHOT'O OOIIETO 00Opa30BaHHUS.

Kanennapuoro yue6Horo rpaduka Ha 2021 - 2022 ydeOHBbI# TO/I.

Yyeonoro miana MBOY OOII Ne 2021 — 2022 y4eOHBIit ro.

«Paboueit mporpammel 1o anredpe , 7-9 kiaccel, aBTop MakaperaeB , Munatok, (Mocksa,
[Tpocsemenue, 2018 r.) u TpeboBanuii K pe3yibTaTaM OCBOSHHSI OCHOBHOH 00111€00pa30BaTeIbHON
MIPOrpaMMbl OCHOBHOT'O 001IIero 00pa3oBaHus, peicTaBiIeHHbIX B DeepaibHOM roCy1apcTBEHHOM
o0pa3zoBaTeNbHOM CTaHIapTe o0miero oopa3oBanus. B Hell Takke yUYUTHIBAIOTCS OCHOBHBIC HJIEH U
nonioxkeHus [IporpamMmel pazButust U GOpMUPOBAHUS YHUBEPCATIbHBIX Y4EOHBIX JEHCTBHIM JIIs OCHOBHOTO
o0miero oOpa3oBaHusl.

Co3zHarenbHOE OBNAJCHHUE YYAIIUMHCS CUCTEMOM alredpanyeckux 3HaHUN U YMEHH HE0OX0IUMO B
MOBCEHEBHOM JKU3HU JIUISI U3YYEHUSI CMEXHBIX JUCHUIUIMH U TPOAOIDKEHHUS 00pa30BaHusl.

[TpakTHyeckast 3HAUMMOCTb LIKOJIBHOTO Kypca aredpbl 00yCcIoBIeHa TeM, 4TO €€ 00BbEKTOM
SIBIISTIOTCS KOJIMUECTBEHHBIE OTHOILICHHS JIEHCTBUTENIFHOTO MUpa. MaTemMaTuieckast HoJAroTOBKa
HeoOxouMa /171l TOHMMaHUs TPUHIIUIIOB YCTPOUCTBA U HCIIOIB30BAHUS COBPEMEHHON TEXHUKH,
BOCTIPUSATHS HAYYHBIX U TEXHUYECKHUX MOHATHIA U Haei. MaTeMaTuka sBISIeTCS SI3bIKOM HayKH B TeXHUKH. C
e€ MOMOIIBI0 MOAETUPYIOTCS U U3YUYAIOTCS SIBICHUS U MPOLIECCHI, TPOUCXOSAIINE B IPUPOJIE.

Anrebpa gBISETCS OTHUM U3 ONOPHBIX IPEAMETOB OCHOBHOM IIKOJIBI: OHA 00ECTIEYNBACT H3yUCHHE
JIPYTUX JUCUUIUIMH. B mepByto odepean 3T0 OTHOCUTCS K MIPeIMETaM €CTeCTBEHHOHAYYHOI'O ITUKJIIa, B
YaCTHOCTH K (u3nKe. Pa3BUTHE TOrHY€CKOr0 MBIIIJICHHS YIAIUXCSI IPU 00y4YSHUH alreOpe criocoOCTBYET
YCBOCHHMIO MTPEIMETOB I'yMaHUTapHOTO IuKia. [IpakTnueckue yMeHHs U HaBBIKU aJire0pandeckoro
XapakTepa HeOOXOMMBI JUTSl TPYIOBOM U PO(ECCHOHATBHOM IMOATOTOBKH ITKOJIEHHKOB.

PazButue y ywammuxcs NpaBWIBHBIX NPEACTaBICHUH O CYIIHOCTH U MPOMCXOXAECHUHM anredpandyeckux
a0CTpaknui, COOTHOUICHWH PEANIbHOTO W HJEATLHOTO, XapaKTepe OTPaKEHHs MaTeMaTHYeCKOH HayKou
SBJICHUH M TPOLIECCOB PEAIbHOT0 MHpa, MecTe aiaredppl B CHUCTEME HayK M POJIM MaTeMaTU4ecKOro
MOJISIMPOBAaHUSI B HAyYHOM IIO3HAHWM M B TIPAKTUKE CIIOCOOCTBYET (OPMHPOBAHUIO HAYIHOTO
MHUPOBO33PEHHUS y4allluXCs M KayecTB MBIIUICHUS, HEOOXOIUMBIX s aJalTallid B COBPEMEHHOM
MH(OPMALIMOHHOM OOIIECTBE.

Tpedyst oT ydammxcss yMCTBEHHBIX U BOJIEBBIX YCHUJIMM, KOHIIEHTPAllMU BHUMAHUS, aKTUBHOCTH Pa3BUTOTO
BOOOpakeHus1, anreOpa pa3BUBAaET HPABCTBEHHBIC YEPTHI JIMYHOCTH (HACTOMYUBOCTS, IENIEyCTPEMIIEHHOCTD,
TBOPYECKYI0 aKTMBHOCTb, CaMOCTOSITEIbHOCTb, OTBETCTBEHHOCTb, TpYyAOdIOOMEe, JUCHUIUIMHY U
KPUTHYHOCTh MBIIIJICHNSI) ¥ YMEHHE apryMEHTHPOBAHO OTCTaMBATh CBOM B3TJIS/BI M YOEKIEHUS, a TaKxKe
CIOCOOHOCTH MPUHUMATh CAMOCTOATENbHbIE PELICHHMS.

N3yuenne anreOpel, (GYHKIHMA, BEPOSATHOCTH M CTATHCTUKU CYHIECTBEHHO paCIIUpPSET KPYro3op
yyaluxcs, 3HAKOMs MX C HHAYKIUEH M JenyKiueW, o0OoOIleHHeM W KOHKpeTH3alued, aHaIu30M |
CHHTE30M, KJlaccu(pUKanmei u cucreMaTn3amnnei, abcTparupoBaHUEM,
aHajorueil. AKTHBHOE HCIIOJIb30BaHUE 3aj7lay Ha BCEX ATamax y4eOHOro IMpoliecca pa3BUBAET TBOPUYECKHE
CIOCOOHOCTH MIKOJIBHUKOB. M3yueHue anreOpsl mo3BosiseT GOpMHUpPOBATh YMEHHSI U HaBBIKM YMCTBEHHOTO
TpyAa — IUIAHUPOBAaHHE CBOEH palbOoThI, MOMCK PALMOHAIBHBIX MyTed €€ BBIMOJHEHUS, KPUTHUECKYIO
OILIEHKY pe3yJabTaToOB. B mpoliecce m3ydeHUs anreOpbl MIKOJBHUKH TOJDKHBI HAYYHTHCS HW3J1araTh CBOH
MBICJIH SICHO U MCUEPIIBIBAIOLIE, TAKOHUYHO U EMKO,

MpHOOPECTH HABBIKK YETKOTO, aKKYPaTHOTO U TPAMOTHOTO BBITIOJTHEHHUSI MATEMAaTHYECKIX 3aITHUCEH.

Baxwneiimeil 3amadeil MIKOJIBHOTO Kypca anreOpbl SBISETCS pa3BUTHE JIOTHYECKOTO MBIIIICHHS
yuamuxcs. CaMu OOBEKThl MaTeMAaTUYECKUX YMO3AaKIIOUEHUH U TpUHAThIE B anreOpe MpaBuiia HUX
KOHCTPYUPOBAHHS CHOCOOCTBYIOT (OPMHPOBAHHUIO YMEHHH OOOCHOBBIBATH M JOKa3bIBaTh CYXKACHUS,
NPUBOANUTH YETKUE OIPENCIICHUs, PAa3BUBAIOT JIOTMYECKYI0 MHTYHUIIMIO, KPATKO W HATJSIIHO PACKPHIBAIOT
MEXaHM3M JIOTUYECKHX MOCTPOEHUN M ydaT UX IpHUMEHeHHI0. TeMm caMbiM anrebpa 3aHUMAeT OJIHO W3
BEAYIINX MECT B (POpMUPOBaHUH



Hay4YHO-TEOPETUYECKOIO0 MBIIUIEHHUS] LIKOJIBHUKOB. PackpbiBas BHYTPEHHIOI TapMOHHUIO MaT€MaTUKH,
bopMHpysT TMOHMMaHUE KpacoTbl M H3SIMIECTBA MaTEeMAaTUYECKUX PpacCYKJIEHHH, anreOpa BHOCHUT
3HAYUTENIbHBIN BKJIaJ B 3CTETUYECKOE BOCIIUTAHUE YYalTUXCA.

O0mas xapakTepucTHKa Kypca.

B kypce anreOpbl MOXHO BBIIEIUTH CIEOYIOLIME OCHOBHBIE COJAEp)KaTelbHbIC JMHUU: apu(MeTHKa;
anreOpa; (QYHKUWHU; BEPOATHOCTh M CTAaTHUCTUKA. Hapsagy ¢ 3TUM B copepikaHue BKIIOYCHBI JBa
JIONOJTHUTEIbHBIX METOJOJIOTUYECKUX pa3zea: JOrMKa M MHOXXECTBA; MaTeMaTHKa B HCTOPUYECKOM
Pa3sBUTHH, YTO CBS3aHO C peajH3alMedl Leneld OOLIeHMHTeIIEKTYyalbHOTO U OOIIEKYIbTYPHOTO pPa3BUTHUS
yuamuxcs. CozpepikaHue Kaxa0ro U3 3THX pPa3lelloB pa3BOPAuMBACTCS B COJACPKATEIbHO-METOINYECKYIO
JIMHUIO, IPOHU3BIBAIOLIYIO BCE OCHOBHBIE COJiepKaTenbHble TUHUM. [Tpu 3TOM nepBas auHus — «Jloruka u
MHOXECTBa» — CIY)KMT LE€JIM OBJAJEHUS YYallUMHUCS HEKOTOPbIMHU 3JEMEHTaMHM YHUBEpPCAIbHOIO
MaTEeMaTHYECKOT0 A3bIKa, BTOpas — «MaTeMaTiuka B ICTOPUYECKOM Pa3BUTUI» — CIIOCOOCTBYET CO3/1aHUI0
O0IIEKYJIBTYPHOI'0, TyMaHUTapHOTro (hOHA U3YyUEHUSI Kypca.

Conepxanne JTUHHM «ApuUPMETHKa» CIYKUT 0a30il Ui NaNbHEHIIEro M3yYeHHs YYalluMHCS
MaTeMaTHKH, CIIOCOOCTBYET pa3 BUTHIO UX JIOTMYECKOTO MBIIIICHHS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS
QITOPUTMaMH, a TaKKe MPUOOPETEHUIO NMPAKTUUYECKUX HABBIKOB, HEOOXOAMMBIX B IOBCEJIHEBHOM KU3HU.
Pa3zButue NoHATHS O yuclie B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAJIbHBIMU M UPPALMOHAIBHBIMH YHCIIAMHU,
(bopMHpOBaHKEM TIEPBUYHBIX MPEICTABICHUH O ICHCTBUTEIHHOM YHUCIIE.

Copnepxanue JIMHUM «Ajredpay» crocoOCTByeT (OPMHMPOBAHUIO Yy YYALIMXCS MaTeMaTHYECKOTro

anmapara JJis peleHus 3a7a4d U3 pa3/eioB MaTeMaTUKHU, CMEXKHBIX IIPEIMETOB U OKPYKaloOIleH pealbHOCTH.
B ocHOBHOW mIKONEe Marepuan TPYNIUPYETCs BOKPYI pallMOHAIbHBIX BbIpaKEHHH. SI3bIK anreOpsl
NOMYEPKUBACT 3HAUEHUE MATEMAaTUKU KaK sI3bIKa JUIsl TIOCTPOCHUSI MAaTEMaTHYECKUX MOJIENEH MPOLECCOB U
SBJICHUH peajbHOro MHpa.
Pa3BuTHe aJrOpuTMHYECKOrO MBIIUIEHUS, HEOOXOAUMOro, B YacTHOCTH, JMJI OCBOEHHMS Kypca
MHGOPMATUKH, U OBJIA/ICHUE HABbIKAMU JIETyKTUBHBIX PACCYKJICHHUH TaKKe SBIAIOTCA 33Ja4aMU U3ydeHHsI
anreopel. [IpeoOpazoBaHne CHUMBONBHBIX (DOPM CIIOCOOCTBYET PA3BUTHUIO BOOOPAXKCHHS YYAIIUXCS, UX
CIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxanue paznena «OyHKIUN» HALIEIEHO Ha MOJIy4YeHHe
HIKOJIbHUKaMH KOHKPETHBIX 3HAHUH O (YHKIIMU KaK BaKHEHIeH MareMaTuyeckol MOJIeNU JUIs ONMCAaHUs U
UCCIIEIOBaHMs Pa3HOOOpa3HbIX IMpolieccoB. V3yueHue 53TOro Marepuajia CHoCOOCTBYET pAa3BUTHIO Yy
yyaliuxcss yYMEHHMsl UCHOJIb30BaTh pa3IMUHble S3bIKM MaTeMaTHKU (CJIOBECHBIH, CHMBOJIMYECKUH,
rpaduyeckuii), BHOCUT BKJIaJ B (QOPMHUPOBAHUE NPEJICTaBICHUA O POJIM MaTeMaTUKU B pPa3BUTHU
LUBWIN3ALUHI U KYJIBTYPBI.

Paznen «BeposTHOCTH M CTAaTUCTHKA» — 00s3aTENIbHBIII KOMIOHEHT IIKOJIBHOIO OOpa30BaHMS,
YCWIMBAIOIIUI €ro MpUKIaJHOE U MPaKTHUECKOe 3HaueHHe. DTOT MaTephal HeoOXOAUM, MPEXkae BCEro,
1 GopMHUpOBaHUS Y ydamuxcst GyHKIIMOHAIbHOW IPaMOTHOCTH —

YMEHHUS BOCHPUHUMATh M KPUTHUECKH AaHAIM3MPOBATh HMH(OpPMAIMIO, TMPEICTaBICHHYIO B Pa3IHMUHBIX
(dopMax, MOHUMATh BEPOSITHOCTHBIM XapakTep MHOTUX peabHbIX 3aBUCUMOCTEN, MPOU3BOAUTD MTpOCTEiIINe
BEPOSITHOCTHBIE pacuéThl. l3yyeHHe OCHOB KOMOMHATOPUKM MO3BOJMT YYAIIUMCS OCYLIECTBISATH
paccMOTpeHHe ciIydaeB, nepedop u

MO/ICYET YKMCIIa BAPUAHTOB, B TOM YHCJIE B IPOCTEUILINX NPUKJIAJAHBIX 3aJadax.

[Ipyu u3ydeHnn CTaTUCTUKU U BEPOSATHOCTH O0OTAIIal0TCs MPEICTaBICHNS O COBPEMEHHON KapTHHE MUpa U
METOAAaX €ro HCCIe0BaHus, (pOpMUPYETCS MOHMMAHHE POJM CTATHCTUKU KaK MCTOYHHKA  COIMAJIBHO
3HAaYUMOM MH(OPMALIUY U 3aKJIAbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIICHUSI.

MecTto npeamera B yueOHOM IIaHe.

basucHblil yueOHbIH (00pa3oBaTeNbHbIN) [J1aH Ha U3y4eHue aredpsl B 7—9 Kiaccax OCHOB-
HOW HIKOJIBI OTBOAMT 3 yaca B HEJENIO B TEUEHUE KaKJOro roga ody4deHus, B 9 kiacce 4 yaca B HENIENIO
Bcero 340 ypokoB Ha 6a30BOM YpOBHE .

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
KYPCA AJITEBPBI B 7—9 KJIACCAX
Jnist obGecriedeHrst BO3SMOXKHOCTH YCIICIIHOTO MPOJI0KEHHs 00pa3oBaHus Ha 6a30BOM H
yrIIyOnEHHOM (BBIIETICHO KYPCU80M) YPOBHSX BBITYCKHHUK MOJTYYUT BO3MOXKHOCTh HAYYUTHCS B 7—9
KJIaccax:



DJieMeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH
* OnepupoBaTh NOHITUAMU: MHOXKECTBO, XapaKTEPUCTUKHA MHOKECTBA, JIEMEHT MHOXKECTBA, IyCTOE
MHOECTBO, KOHEUHOE U OECKOHEYHOE MHOXKECTBA, TOJIMHOXKECTBO, IPHUHAIIICKHOCTb,
BKJIIOUEHHUE, PABEHCTBO MHOYKECTB;
* 1300pakaTh MHOKECTBA U OTHOILIEHUE MHOXKECTB C MIOMOIIBIO KPYyTroB Dilepa;
* OIPENENSTh MPUHAIIC)KHOCTh 3JIEMEHTa MHOXKECTBY, 00bEIMHEHHIO U IEPECEUCHUI0 MHOKECTB;
* 33/1aBaTh MHO>KECTBO MEPEUYHUCICHUEM €TI0 FIEMEHTOB, CIIOBECHOTO OIIMCAHMS,
* HAXOJIUTh MepeceveHne, 00beIMHEHUE, TTOJJMHOKECTBO B MIPOCTEHIINX CUTYAIUsX;
* OIIEpPUPOBATh MOHATUAMU: OIIPENEICHHUE, aKCHOMa, TEOPEMa,
JTOKAa3aTeNbCTBO, 8bICKA3bI8AHUE, UCHUHHOCMb U TOHCHOCMb 8bICKA3bI8AHUS, OMPUYAHUE 8bICKA3bIBAHULL,
onepayuu Hao 8bICKA3LIBAHUAMU: U, UTU, He, YCIO0BHbLE 8bICKA3bIEAHUS (UMNIUKAYUL),
* IPUBOAUTD MIPUMEPHI U KOHTPIIPUMEPHI JIJIs OATBEPHKACHUS CBOUX BBICKA3bIBAHMIA;
* CIMpOUmb 8bICKA3bIBAHUS, OMPUYAHUSL BbICKA3LIEAHULL.
B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPeIMETOB:
* HCIOJIB30BATh IpapHUECcKOe MPEICTaBICHUE MHOXKECTB JJIsl ONMCAHUS PEATbHBIX MPOIIECCOB U SBJICHUN
IIPU PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MPEAMETOB;
* Cmpoums YenouKu yMO3aKIOYeHUll Ha OCHOBe UCNOIb308AHUS NPAGUIL JIO2UKUL,
* UCNONIL308AMb MHOMCECBA, ONEPAYUU C MHOICECMBAMU, UX epaghuyeckoe npedcmasieHue 0/ ONUCAHUSL
DeanbHbIX NPOYECcco8 U A6NeHU.
Yucaa
» OnepupoBaTh MOHATUAMU: HATYPAIBHOE YUCIIO, 1IEJI0€ YUCIIO, OOBIKHOBEHHAS APOOb, N€CATHUYHAS TPOOb,
CMeIlIaHHas ApoOb, pallMOHATBHOE YHUCIIO0, apU(PMETHUYECKUN KBaPATHBIN KOPEHB;

* 0nepupo8amsb NOHAMUIMU. MHOHCECHBO HAMYPANbHBIX YUCET, MHONCECTNEO YENbIX YUCETl, MHONCECTBEO
PAYUOHANBHBIX YlUCe]l, UPPAYUOHATIBbHOE YUCTO, KBAOPAMHDBIL KOPEeHb, MHONMCECMB0 OeliCMBUMeNbHbIX YUcell,
2eomMempuiecKkas UHmepnpemayusl HamypaibHblX, YeablX, PAYUOHANTbHBIX, OeliCMEUMENbHbIX YUCEe,

* NOHUMAMb U 00BACHAMb CMbICT HOZUYUOHHOU 3ANUCU HAMYPAILHO20 YUCIA,

* HCIIOJIb30BaTh CBOMCTBA YHACEI ¥ IIPABUIIA IEHCTBUM IPU BBIITOJIHEHUY BBIYUCIICHUN, 8 MOM YuUc/e C
UCNONIb308AHUEM NPUEMOB PAYUOHANBHBIX 8bIYUCTEHULL;

* UCTIOJB30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOTHEHUH BBIUUCICHUN U PEIICHUH
HECJIOKHBIX 337124,

* BBINIOJIHATH OKPYTJIEHUE PAllMOHATIBHBIX YHUCE B COOTBETCTBUU C IIPABUIIAMU U € 3d0AHHOU MOYHOCMbIO,
* OLICHUBATh 3HAYEHHUE KBAIPAaTHOI'O KOPHsI U3 MOJIOKUTEIBHOTO 1IEJIOT0 YNCIIa;

* pacrno3HaBaTh palMOHaJIbHbIE U UPPAIIMOHAIBHBIE YUCIIA U CPABHUBAMD UX;,

* npedcmasiams payuoHaIbHOE YUCTO 8 8Ude 0eCAmMUiHoU Opoou,

* YNOPAOOUUBAMb YUCA, 3ANUCAHHBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU Opoou,

» Haxoaute HOJ] u HOK uucen u ucnonvszoeams ux npu pewenuu 3adau.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:
* OIICHUBATh PE3YJIbTAThI BHIUNCIICHU MPH PEIICHUH MPAKTHYCCKHX 3a/1a4,
* BBITIOJIHATh CPaBHEHHE YHCEN B PEATIbHBIX CUTYAIHSIX;
* COCTaBJISITh YMCJIOBBIE BRIPAKEHHUS TPH PEIICHUH MPAKTHUECKUX 3a/]1a4 M 3a]1a4 U3 APYTUX yIeOHBIX
MPEIMETOR;
* NPUMEHSIMb NPABUNA NPUOTIUNCEHHBIX GIYUCTICHUL NPU PEUWEHUU NPAKMUYECKUX 3a0a4 U 3a0ay U3 Opyeux
VueOHbIX NPeoMemos,
* BbINOJIHANMb CPAGHEHUE PE3VIbMAMO8 8bIYUCIEHU NPU PEULeHUU NPAKMUYECKUX 3a0ay, 6 Mom Yucie npu
BbINOIHEHUU NPUOTUNCEHHBIX BbIYUCTICHUIL,
* COCMABIAMb U OYEHUBAMb YUCTOBbIE BbIPANCEHUS NPU PeULeHUU NPAKMUYECKUX 3a0ay U 3a0ay U3 Opyeux
VueOHbIX NPeoMemos,
* 3aNUCHIBAMb U OKPY2ISMb YUCTIOBbLE 3HAYECHUSL PeAIbHbIX BEIUNUH C UCTOTb308AHUEM PAZHBIX CUCTEM
UzMepeHusl.
ToxknecTBeHHbIE MPeOOPaA30BAHUSA
* OnepupoBaTh MOHATUSAMU: CTEIICHb C HATYPAIBbHBIM MTOKA3aTeJIEM, CTCIICHb C LIEJIBIM OTPUIIATCIBHBIM
nokazaresieM;
* BBIMOJIHSTh HECJIOKHBIE TPE0OPa30BaHMUS ISl BEIYMCIICHUS 3HAYCHUI YHUCIIOBBIX BBIPAXKCHUIA,
COJICPKAIIMX CTETICHU C HATYPaJIbHBIM ITOKA3aTeNIeM, CTETIICHHU C LIEJIBIM OTPHUIIATSIILHBIM MTOKA3aTEIIEM;



* BBITIOJTHSATH IPE0OPA30BaHUS IENIBIX BRIPAKEHUI: paCKPBIBATh CKOOKH, TPUBOIUTH MOAOOHBIE ClIaracMbIe;
BBITIOJIHATH Oelicmeusi ¢ 0OHOYNEeHAMU (CILodCeHUe, 8bIYUMAHUe, YMHONMCEHUE), OCUCMBUL C MHO2OUIeHAMU
(cnooicenue, gbluumanue, YMHONCEHUE),

* UCII0JIb30BaTh (DOPMYIIBI COKPAIIEHHOTO YMHOXKEHHUSI (KBaApaT CyMMBI, KBaApaT pa3HOCTH, Pa3HOCTh
KBaPaTOB) JJI YIPOILICHUS BIYUCICHUN 3HAUYEHUN BBIPAKECHUI;

* BbINOJIHAMb PA3NIONCEHUE MHO20UTIEHO8 HA MHOMCUMENU OOHUM U3 CNOC0008: BblHeceHUe 3a CKOOKY,
2PYNNUPOBKA, UCNONb308AHUE DOPMYTI COKPAUWEHHO20 YMHONCEHUS,

* gblOEISIMb K8AOPAM CYMMbL U K8AOPAM PA3HOCMU 0OHOUNEHOS;

* PACKAAObIBAMb HA MHOMCUMENU K8AOPAMHBIU MPEXUIIEH,

* BBITIOJIHATDH HECJIOKHBIE MPeoOpa3oBaHusl APOOHO-TUHEHHBIX
BBIPQKEHUI U BBIPRXKEHUH ¢ KBaJPaTHBIMU KOPHIMH, d MaKdce cokpauwjerue opoobel, npusedeHue
aneebpauveckux opoobell Kk 0oujemy 3HaMeHamento, CLONCEHUE, YMHONCEHUE, OelleHUe AneeOpaudecKux
Opobell, 6036edeHue aneedpaudeckol Opoou 8 HAMYPAILHYIO U YeLyi0 OMPUYAMETbHYI0 CEeNneHuU;

* 8bINOJIHAMb NPE0OPA308AHUS BbIPANCEHUL, COOEPHCAUIUX KBAOPAMHbBLE KOPHU,

* 8b10€1AMb K8AOPAM CYMMbL UIU K8AOPAM PA3HOCMU O8VUIEHA 8 BbIPAINCEHUSX, COOEPHCAUUX KBAOPAMHbIE
KOpHU;

* 8LINOJHAMb NPE0OPAZ0BANHUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.

B noBceHeBHO KU3HHM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:
* IOHMMATh CMBICII 3aITMCH YUCIIa B CTAHAAPTHOM BHJIC;
* OIEPHUPOBATH HA OA30BOM YPOBHE MOHSATHEM «CTAaHAAPTHAS 3aMUCH YHCIIA,;
* 8BINOHAMb NPEO0OPAZ0BANUSL U OCUCMBUS C YUCTAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 6U0E,
* 8LINOJHAMb NPEOOPA306AHUS AI2eOPAULECKUX BbIPANCEHUL NPU PEUeHUU 3a0aY OPY2UX YUeOHbIX
npeomemos.

YpaBHeHNs1 1 HEPABEHCTBA
* OnepupoBaTh MOHATHUSIMHU: PABCHCTBO, YNCIOBOE PABEHCTBO, YPaBHEHHUE, YHCIIOBOEC HEPABEHCTRBO,
HEPaBEHCTBO, KOPEHb YPaBHEHUS, PEIIICHHE YPAaBHEHUs, PEIICHIE HEPABEHCTBA, PAGHOCUIbHbIE YDAGHEHUS,

obnacms onpeoenenus ypasHeHus (HepaseHCmad, CUCeMbl YPAGHEeHULL WU HepaBeHCms),

* IPOBEPATH CIPABEIIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;
* pemIaTh JUHECHHBIC HEPABEHCTBA M HECIIOKHBIC HEPABCHCTBA, CBOISIINECS K JTMHCHHBIM;

* pemiaTh JUHEHHbIC YPAaBHEHHUS U YPAGHEHUS, C800AWUeCs K TUHEIHbIM, C TIOMOIIBIO TOKIECTBEHHBIX
npeoOpa3oBaHMIA;
* IPOBEPATH, ABJSAETCS U TAHHOE YUCIIO PEUICHHEM YpaBHEHHUs (HEPABEHCTBA);
* pemiath KBaJipaTHbIC YpaBHEHUS 110 (hOpMyJie KOPHEH KBaIPaTHOTO YPaBHEHUS;
* pewiams Kaopammwle YPAGHEeHUsl U YPABHEHUS, C800SUUECs, K K8AOPAMHBIM, ¢ NOMOUWBIO
MOHCOeCMBEeHHbIX NPeobpPa306aHull,
* pemaTh CUCTEMBbI HECIIOKHBIX TUHEHHBIX YpaBHEHUI, HEPABEHCTB;
* H300pakaTh PEIICHUS HEPABEHCTB M MX CHCTEM Ha YHCIIOBON MPSIMON;
* pewiams OpoOHO-TUHElIHbLE YPABHEHUS,
* pewams npocmeluiue UppayuoHaibtsle YpaeHeHUus 6U0a
A (X)) =a, /f(x)=vg(X);
* pewiams ypasnenus euda x " = @,
* peuams YpasHeHuss CROCOOOM PA3N0NCEHUs HA MHONCUMENU CNOCOOOM 3AMeHbL NepeMeHHO,
* UCNONIL308AMb MEMOO UHMEPBANO0E O/ PeuleHUs YeavblX U OPOOHO-PAYUOHATLHBIX HEPABEHCMSE,;
* pewiams UHelHble YPAGHEHUs U HEPABEHCMBA C NAPAMEempami,
* peuams HeclodCHble K8AOPamHble YPAGHeHUs ¢ NAPaAMempoM,
* peuams HeCl0HCHble CUCEMbL TUHEUHbIX YPAGHEHUIl ¢ Napamempamu,
* peuiams Hecl0MHCHbIE YPABHEHUS 8 YEbIX YUCILAX.

B noBcenHeBHOI KU3HN U IPH M3YYEHHUU JAPYTUX NPeIMETOB:
* COCTABJIATh U PEIIaTh JIMHEHHbIE YPABHEHUS U K8AOpamHble YPAGHEHUs, YPAGHEHUs, K HUM C800SuUecs,
cucmembl TUHENHbIX YPasHeHUl, HepasdeHcme TIPU PELICHUH 3aj1ad U3 IPYTUX YUeOHBIX MPEIMETOB;
* 8bINOJIHAMb OYEHKY NPABOON0000US pe3ybmamos, NoLY4aemMblX NP peuleHuy TUHEeUHbIX U K8AOPAMHbIX
VPpagHeHull U cCUcmem JUHEHbIX YPAGHEHU U HePABEHCME NPU PeueHUU 3a0ay Opyeux yueOHbIX npeomMemos;



* 8bI0UpPAMb COOMEEMCMEYIOWUE YPAGHEHUS, HEPABEHCMBA UM UX CUCTNEMbL OJIsl COCABNIEHUS
MamemamuyecKol Mooenu 3a0aHHOL PeanbHol CUMYayuu Uiy NPUKIAOHOU 3a0a4u,
* yMemyb UHMePnpemuposams NOIYUEHHbIN NPU PeUeHUU YPAGHEHUs, HEPAGEHCMBA UU CUCTEMbL
pe3yibmam 6 KOHmeKcme 3a0anHOU PeanbHOl CUmMyayuu uiu NPUKIaoHou 3a0aqu.

DOYyHKIUT
* OnepupoBaTh MOHATHAMU: PYHKYUOHANbHAA 3a8ucumocmy, GyHKIM, TpaduK GyHKINUH, CIIOCOObI
3ajanus QYHKIIMU, apTYMEHT U 3HaueHHE (YHKIIUU, 00JIACTh ONPEIEICHUS] 1 MHOYKECTBO 3HAUCHUM
byHKUMY, HYTU QYHKLIUH, IPOMENHCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb PYHKYUU, YEMHOCb/HEYEMHOCb (PYHKYUU,
* HAXOAWUTH 3HaUCHUE (DYHKIMH MO 3aJaHHOMY 3HAUYEHHUIO apIyMEHTa;
* HAXOJUTh 3HAUYCHHUE apryMEHTa 0 33JaHHOMY 3HAYCHHUIO ()YHKIIUU B HECIIOXKHBIX CHUTYAIIUsX;
* OTPECIATH MOJIOKEHUE TOUKH 10 €€ KOOpIMHATaM, KOOPMHATHI TOYKH 110 €€ MOJI0KEHHIO Ha
KOOPJMHATHOH IJIOCKOCTH;

* 110 rpauKy HaXOAUTh O0JIACTH OMPEACTICHHS, MHOKECTBO 3HAYCHUN, HYJIN (PYHKLINH, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEKYTKH BO3PACTAHHS U YOBIBAHUS, HAUOOJIbIIICE M HANMCHbIIICE 3HAYCHUEC
GbyHKIUY;

* CTPOUTH TpaduK TUHEHHON (YHKIINH;

* IPOBEPSITH, ABJISACTCS JIU NaHHBIN rpaduk rpadukom 3a1aHHON GYHKINHU (JTMHEHHOW, KBaAPATHYHOMH,
00paTHO# MPOMOPIIMOHATILHOCTH);

* ONPENIEISITh MPUOTMKEHHBIC 3HAYCHHUS KOOPIMHAT TOYKH IepeceueHus TpaduKkoB (HyHKITUH;

* cmpoums 2paguku TUHEUHOU, K6aopamuyHou QyuKyui, 00-

y=a-+ fé y=Jx, y=Ux. ’=|"f|"
PAMHOU NPONOPYUOHATLHOCMU, PYHKYUL 8U0A X - .
* Ha npumepe K8aopamuiHou GYHKYUU, UCROIb308amb npeobpazosanus epapura Gyuxyuu y =1 (X) ors
nocmpoenus epaghuxa
@yurxyuu y = af (kx + b) + c;
* COCMABAMb YPAGHEHUe NPSMOU NO 3A0AHHBIM YCIIOBUSIM.
npoxoosueli uepes 08e MOYKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osell yepe3 OAHHYI0 MOYKY U
napanienbHol OaHHOU NPAMOl,
* uccne008amsv YYHKYUuio no eé epagpuxy;,
* HAXOOUMb MHONCECMBO 3HAYECHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCMU
K8aopamu4Hou (hyHKyuu,
* ONepupoBaTh Ha OA30BOM YPOBHE MOHATUSMU: TIOCTIEI0BATENBHOCTD, apudMeTHIECKast IPOTrpeccus,
reoMeTpUYIecKasi IPOTPeCCus;
* pemath MPOCTHIC 33]]Ja4H Ha IPOTPECCUH, B KOTOPHIX OTBET MOXKET OBITh MOJIyUYeH HEMOCPEICTBEHHBIM
1o icuéToM 0e3 MpuMeHeHHH (HOopMYyIT;
* pewams 3a0auu Ha apuGMemuyecKyio u 2eoMempuiecKyro npocpeccuio.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

* HCIIOJIb30BATh I'pa)UKH peaIbHBIX MPOIIECCOB U 3aBUCHMOCTEH /ISl OTpeeNIEHUs] X CBOICTB
(HanOopIIe U HAMMEHBIIINE 3HAYEHUS, POMEXKYTKH BO3pACTaHUs U yOBIBAHUS, 00JIACTH MOJIOKHUTEITHHBIX
¥ OTPUIATEIbHBIX 3HAYCHUI U T. 1.);

* ACTIOJIK30BATh CBOWCTBA TMHEWHOW (DYHKIIMH U €€ TpaduK MPpH perIeHu  3a/1a4 U3 APYruX yIeOHBIX
PEIMETOB;

* ULTIOCMPUPOBAMb C NOMOUWBIO 2PAPUKA PEANbHYIO 3A8UCUMOCTb ULU NPOYECC NO UX XAPAKMEPUCTIUKAM,
* UCNONIBL308AMb CBOLICMEA U 2PAPUK K8AOPAMUYHOU YHKYUU NPU peuleHUU 3a0ay U3 Opyeux y4yeOHbix
npeomemos.

Texcmoguvie 3a0auu
* Pewiamo HeC0CHbIE CIOJCeMHbLEe 3a0a4l PA3ZHbIX MUNOS8 HA 6ce apudmemuyecKkue 0eticmsusl,

* peuiams npocmule U CIONHCHbIE 3a0aUl PA3HBIX MUN0S, d MAKJHCce 3a0aiu NOGLIUUEHHOU MPYOHOCIU,
* CIMPOUmMb MOOeIb YCA08UsL 3a0a4u (8 8ude mabauybsl, cxemvl, PUCYHKA), 8 KOMOPOU OaHbl 3HAYEHUS 08YX U3
MPEX 83AUMOCBAZAHHBIX BEIUUUH, C YeNblI0 NOUCKA PeuleHUs 3a0ayu; UCNONIb308AMb PA3HblEe KPAMKUe
3anucu KaxK Mooenu mekKCmos CIONHCHbIX 3a0a4 071 NOCMPOeHUsl NOUCKOBOU CXeMbl U peuleHUs 3a0ay,
* PA3IUYAMb MOOENb MEKCMa U MOOeNb peuleHUs 3a0ayu, KOHCMPYUposams K 0OHOU MOOeNU PeueHUs.
HeCNI0ACHOU 3a0ayll pasHble MOOeIU MeKCma 3a0ayil;




* OCyuecmenams cnocod NOUCKa peuleHus 3a0adu, 8 KOMmopoM PaccydHcoeHue Cmpoumcs Om ycious K
mpebosanuto uiu om mpebosanus K yCio8ur, 3Hams U NPUMeHsIMb 00a cnocoba NoUCKa peueHus 3a0ay
(om mpebosanus K YCI08UI0 U OM YCI08USL K MPeb08aAHUIO);

* peulams HeC0MCHbLE T02UHEeCKUE 3a0aUil MeMmoOOM PACCyHCOeHUU, MOOETUPOBAMb PACCYIHCOCHUS NPU
NoucKe peulenus 3a0ay ¢ NOMOWbIO epag-cxemul,

* peuams no2uyecKue 3a0ayu pazHblMu cnocobamu, 8 mom ducie ¢ 08yms O1okamu u ¢ mpems OJ10Kkamu
OAHHBIX C NOMOWDBIO MAOIUY;

* cOCmasnsamy NiAH peuenus 3a0aul, bl0esms 3MaAnbl PeueHUss 3a0adu U co0epAucaAne KAHcO020 SMand,
* yMemyb 8b10Upamsb ONMUMATLHBIL MEMOO PeueHs 3a0a4l U 0CO3HABAMb 8b100P Memood,
paccmampusams paiuiHvle Memoobl, HAX0OUMb PA3Hble PeUuleHUs 3a0ayU, ecid 603MONCHO,

* AHANUBUPOBAMb 3AMPYOHEHUs NPU peulenul 3a0a4;

* BbLINOIHAMb PA3IUYUHbIE NPEOOPA308AHUSL NPEONONCEHHOU 3A0aAYU, KOHCIMPYUPOBANb HOBbLE 3A0a4U U3
OaHHOU, 8 MOM HUCle 0OpamHvle;

* UHMEPNPEMUPOBAMb GLIYUCTUMENbHBLE PE3YIbIMANbL 8 3A0aye, UCCIe008aMb NOYYEHHOe peuleHue
3a0ayu;

* AHATUBUPOBATNL BCEBOZMOICHBIE CUMYAYULU 83AUMHO20 PACNONONCEHUSL 08YX 00BEKMOG U USMEHEHUE UX
Xapakxmepucmux npu cOBMeCmHOM O8UNCEHUU (CKOPOCTb, 8PeMsl, pACCIMOsAHUE) NPU peueHUU 3a0ay Ha
ogudiceHue 08yxX 00bEKMo8 KaK 6 0OHOM HANPAGIeHUl, MAK U 8 NPOMUBONOJIONCHBIX HANPABGIECHUSX,

* 3HAMb pasiudue cKopocmeil 00veKma 8 cmosuyell 8o0e, NPOMuUE meveHus: U o Me4eHUuro peKu;
UCCE008aMb 8CEBO3MOIICHBLE CUMYAYUU NPU PEULeHUL 3a0aY HA 08UdICEHUE NO PeKe, PACCMAmpU8amy
PasHble cucmembvl OMc4eéma,

* peuiamsv 3a0a4u Ha HAXOHCOEHUe YaACMU YUCAA U YUCILA NO €20 YACMU, peulams Pa3Ho0OpasHble 3a0ayu
«Ha yacmuy;

* pewams u 0O60CHOBLIBAMb CBOE peueHle 3a0ay (8blOeIsIMb MAMEMAMULECKVI0 OCHOBY) HA HAX0NCOEeHUE
Yacmu YUCIa U YUCaa no e20 4acmu Ha OCHO8e KOHKPEMHO20 CMbILCIA Opoou,

* HAXOOUMb NPOYEHM OM YUCILA, YUCLO NO €20 NPOYEHMY, NPOYEHMHOE OMHOWEHUE 08YX UUCel,
NPOYEHMHOE CHUMNCEHUE UTU NPOYEHMHOE NOBbIULeHUE BeTUYUHDL,

* peutamsv 3a0a4u Ha NPOYEHMbl, 8 MOM HUCILE CLONCHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM, UCHOIb3YS PA3HbLE
cnocoobwl;

* peuiamn, 0CO3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0ad PA3HBIX MUN0E (Ha pabomy, Ha NOKYNKU, HA
08uUdICEHIe), CEAZBIBANOWUX MPU BENUUUHDBL, 8bIOEAMb IMU GETUYUHBL U OTMHOULEHUS MENHCOY HUMU,
NPUMEHSIMb UX NPU PEUEHUU 3A0ay, KOHCMPYUPOBAMb COOCMEEHHbLE 3A0ayu YKA3AHHBIX MUNOS;

* 811a0emb OCHOBHbIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNIA8bl, KOHYEHMpPayuu,

* peuwiams 3a0a4u N0 KOMOUHAMOPUKE U MeOPUU BEPOSIMHOCMEN HA OCHOBE UCHONb308AHUSL U3YUEHHBIX
Memo0o08 u 000CHOBLIBAMb PelieHUe;

* peuiams HeCI0JCHbLE 3a0aUl N0 MAMeMAMUYecKol CIMamucmuKe;

* 061a0€8amb OCHOBHLIMU MEMOOAMU PEUleHUsI CIOHCEMHbIX 3a0ay. apudmemudecKkutl, aneeopauieckul,
nepebop 8apuanmos ,2eoMempuleckuil, 2paguueckuil, NPUMEHsIMb UX 8 HOBbIX N0 CPABHEHUIO C U3YYEHHbIMU
CUMYaYUsIx.

B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomenos:

* 8b106UAMb 2UNOMEZbL O BO3ZMONCHLIX NPEOETbHBIX 3HAYEHUSX UCKOMBIX 8eIUYUH 6 3a0aye (Oeramb
NPUKUOKY);

* 8blO€IAMb NPU peuleHUl 3a0a4 XapakmepucmuKky paccmampusaemoll 8 3a0ade cCumyayuu, OmauyHvle om
PeanbHuIX (me, om KOmopuvlx adCmpazuposanucy), KOHCMpPYUposams HO8ble CUMYAYUU € YUEMOM IMUX
Xapakxmepucmux, 6 YaCMmHOCMU, NPU peuleHuu
3a0a4 Ha KOHYEeHMpayuu y4umvléams NI0OMHOCMb GeUjecmea;

* peulams U KOHCMPYUupo8ams 3a0auu Ha OCHOBE PACCMOMPEHUS PEATbHbIX CUMYayull, 8 KOMOPbIX He
mpebyemcsi MmouHbIlL 8bIYUCTUMENbHBI Pe3YTbman.

Cmamucmuka u meopus eposimuocmeit
* Umemsb npeocmasnenue 0 cmamucmuieckux Xapakmepucmukax, 6epoSmHoCmu CIy4atiHo2o coobimusl,
KOMOUHAMOPHBIX 3A0a4aX;

* pewiams npocmetiuiue KOMOUHAMOPHbIE 3A0AYU MEMOOOM NPAMO20 U OP2AHUZ0BAHHO20 nepebopa;

* npedcmasiaims OanHble 8 8ude maobuy, ouazpamm, cpapukos;

* yumamo UHGoOpMayuio, NPedCmMasieHHYI0 8 ude Maodauybl, OUASPAMMbL, cpaura;

* uzgneKamsv uHpOpMayur, NPeOCmMasieHHy0 8 mabauyax, Ha OUaspamMmax, epaguxax;



* onpeodenams OCHOBHble CMAMUCTIUYECKUe XapaKmepUCmuKy Yuciogblx Habopos;
* OYEHUBAMb BEPOSIMHOCTL COOLIMUSL 8 NPOCMENUUUX CILYYASX,
* uUMemb npedcmasienue 0 poau 3aKoHAa OOILUUX YUCET 8 MACCOBLIX AGNEHUX,

* Onepuposamsb NOHAMUAMU. CMOIOYamble U KPYy2o8ble OUacpammbl, madauybl OAHHLIX, CpeoHee
apugmemuueckoe, MeOUana, HauboabUee U HauMeHbulee 3HAYEHUs 8bI00PKU, PA3MAX 8bIOOPKU,
oucnepcusi u CmaHOapmHoe OMKIOHeHUe, CLYYAUHASL USMEHUUBOCTb,

* cocmasnams maoauysl, CMpoums OUAzPamMmbl U 2paguKu Ha OCHO8e OAHHbBIX,

* ONEPUPOBAMb NOHAMUAMU: (PAKMOPUAT YUCIA, NEPECMAHOBKU U couemaHus, mpeyeoavHux Ilackans;
* NPUMEHAMb NPABUTIO NPOU3EEOEHUs. NPU PeuleHUU KOMOUHAMOPHBIX 3a0ay,

* ONEpUPOBAMb NOHAMUAMU. CTLYUAUHBII ONbIM, CLYYAUHBII 8bIOOD, UCNbIMAHUE, dNEMEHMAPHOEe CLYYAliHOe
cobvimue (ucxo0), Knaccuyeckoe onpeoeieHue 8epoSmHOCMU CIY4AUH020 COObIMUs,
onepayuu Hao CIyYAUHbIMU COOLIMUAMU,

* IPeOCmMasIAms UHGOPMAYUIO C NOMOWLIO KpY2os Jiiepa;

* peuiamsv 3a0a4u Ha BbIYUCTIEHUE 8EPOSMHOCMU ¢ NOOCYEMOM KOIUYECMEA 8APUAHNOE C NOMOUBIO
KOMOUHAMOPUKHU.

B noeceonesnoit scusnu u npu uzyueHuu Opyux npeomemos:

* OYEHUBAMb KOIUUECMBO BO3MONCHBIX BAPUAHMOE MEMOOOM hepebopa;

* uUMemb npedcmasienue 0 poau NPAKMu4ecKu O0CMOBEPHLIX U MALOBEPOSIMHBIX COOLIMUIL,

* CPABHUBANH OCHOBHbBIE CIAMUCIUYECKUEe XaPAKMePUCMUKU, NOJLyYeHHblE 8 NPOYecce peuleHUs
NPUKTIAOHOTU 3a0a4U, U3YUEHUE PEATbHO20 S6LeHUSL
* OYeHUBAMb BEPOSIMHOCIb PEAIbHBIX COOLIMULL U ABNIEHUL 8 HECTIOHCHBIX CUMYAYUSX,

* U36NIEKAMb, UHMEPNPEMUPOBAMb U NPEOOPA306bI6ANb UHDOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA
ouazpammax, epapurax, ompaxcarouyo ceolUcmea U XapaKkmepucmuKku peaibHulX Npoyeccos U sA81eHUll;
* onpeodensams CmamucmuyecKue XapaKmepucmuru 6bl00poK no madauyam, OUazspammam, cpaguram,
BbINOIHAMb CPAGHEHUE 8 3ABUCUMOCU O Yelu PeueHUs 3a0a4ll;

* OYEeHUBAMb BEPOSIMHOCHIL PEAIbHBIX COOLIMULL U AGTICHULL.

Hcemopua mamemamuxu
* Onucvieams omoebHble blOAIOWUECS Pe3YTbmambl, NOJIYYeHHbIE 8 X00€ PA3BUMUL MAMeMamuKu KaK
HayKu,

* 3HAMb NPUMEPLL MAMEMAMUYECKUX OMKPLIMULL U UX ABMOPOS 8 C8A3U C OMEYeCMBEHHOU U BCEMUPHOLL

ucmopuei,
* HOHUMAMb POIb Mamemamuru 8 pazsumuu Poccuu,
* Xapakxmepu3o8ams 6K1A0 8bl0AIOWUXC MAMEMATNUKO8 8 PA38UMUe MAMEMAMUKY U UHbIX HAYYHbIX

obnacmell.

BocruraresibHasi paboTa Ha ypoKax ajre0phbi:

1) IlarpuoTHyeckoe BOCHHTAHHE: MPOSBICHUEM MHTEPECA K MPOILIOMY M HACTOSIIIEMY POCCHICKOM
MaTeMaTuK{, I[IEHHOCTHBIM OTHOILLIEHHEM K JIOCTIDKEHMSIM POCCHUMCKMX MaTeMaTHKOB U
POCCHICKON MaTeMaTH4eCKOM IIKOJbI, K UCTIOJIB30BAHHIO 3TUX JOCTIDKEHUH B JIPYIUX HAayKax U
MPUKJIQTHBIX cepax.

2) T'paxnaHCKOE M TyXOBHO-HPABCTBEHHOE BOCIIMTAHKE: TOTOBHOCTBEO K BBITIOJIHEHHIO 00S3aHHOCTEH
IpaKIaHWHA W peau3allid €ro IMpaB, NPEACTAaBICHHEM O MAareMariyecKuX OCHOBAX
(DYHKIMOHMPOBAHUST PA3IMYHBIX CTPYKTYp, SBJCHHI, MPOLETYP TPaXKIAHCKOro OOIeCTBA
(BBIOOPBI, ONPOCHI W Tp.); TOTOBHOCTBIO K OOCYKIECHHMIO 3THYECKUX MPOOJEM, CBSI3aHHBIX C
MPAKTHYECKAM MPUMEHEHHUEM JIOCTHKEHUI HAayKH, OCO3HAHHEM BKHOCTH MOPATbHO-3THUYECKHX
TIPUHLIMIIOB B ICATEJIBHOCTU YUYEHOTO.

3) TpymoBoe BOCITMTAHHE: YCTAHOBKOM HA AKTUBHOE YYaCTHE B PEIICHHM TPAKTUYCCKHX 3a1ad
MAaTeMaTUYeCKO HANpaBlIEHHOCTH, OCO3HAHWEM BAKHOCTH MAaTEMaTHYeCKOTO OOpa3oBaHUs Ha
NPOTSDKEHUH BCEH KU3HU JUISL  YCTCIIHOM TPO(ECCHOHANIBHOW JICSITEIBHOCTH U Pa3BUTHUEM
HEOOXOMMMBIX YMEHHIA; OCO3HAHHBIM BBIOOPOM U TOCTPOCHWEM HWHAMBHIAYATHHOW TPACKTOPHN



00pa3oBaHMs W KU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEN.

4) DcreTnyeckoe BOCIUTAHUE: CIIOCOOHOCTBIO K SMOIMOHAIEHOMY M 3CTETUYECKOMY BOCITPHUSITHEO
MaTeMaTUYeCKuX OOBEKTOB, 33]1a4, PEILCHUM, PACcCYKICHHI; YMEHUIO BHICTh MAaTEMaTUUECKUe
3aKOHOMEPHOCTH B UCKYCCTBE.

5) lleHHOCTM Hay4HOrO TMO3HAHMS: OpHCHTAIMCH B JEATCIBHOCTH HA COBPEMCHHYIO CHCTEMY
Hay4HBIX TIPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPHUPOIbI U
001IIeCTBA, MOHUMAHUEM MAaTEMATUYECKON HAYKH Kak c(pepbl YeTI0BEUECKOM JESTENTbHOCTH, STAlloB
€€ pasBUTUSI M 3HAUMMOCTH JUIsl PA3BUTHS LMBIIIM3AIMH;, OBJIAJICHUEM SI3bIKOM MATEeMaTUKH U
MaTeMaTH4eCKOM KYJIBTYpOM KaK CpEICTBOM TIIO3HAHMS MHUpA; OBJIAJICHUEM IPOCTEHIIMMU
HABBIKAMU MCCIIEIOBATEIBCKOM JIEATETTEHOCTH.

6) dmsuueckoe BocrmMTaHue, (POPMHUPOBAHUE KYIIETYPBI 37I0POBbSI M SMOIHOHAIIBHOTO OJIArOIOITYYHS:
TOTOBHOCTBIO TPUMEHSTh MaTeMaTHYeCKHE 3HaHWS B HMHTEPECaX CBOErO 3[I0pOBbS, BEICHUS
3710pOBOr0 00pasza U3HU (3M0pOBOE MUTAHKE, COATTAHCUPOBAHHBINA PEXUM 3aHSATUM U OT/bIXA,
peryssipHast (u3UYecKasi aKTUBHOCTD); C()OPMHUPOBAHHOCTBIO HaBbIKa PEIICKCHH, MPU3HAHUEM
CBOETO TPaBa Ha OLIMOKY U TAKOTO >Ke TIpaBa APYroro YeioBeKa.

7) DKOJOrMYeckoe BOCIMTAHWE. OpHCHTALMCH HA TPHMCHEHHE MAaTeMaTHYCCKUX 3HAHWH IS
perieHus 3aiad B 00JIaCTH COXPAHHOCTU OKPYXKAIOIICH Cpeibl, TUIAHUPOBAHUS TIOCTYIIKOB U
OICHKM HMX BO3MOXKHBIX TIOCJICACTBHIA Ui OKPYKAIOIICH CpEe/Ibl; OCO3HAHMEM TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MPOOJIEM U ITyTeH UX PEILICHVIS.

8) JImyHoCTHBIC pe3yabTaThl, OOCCIICUMBAOIIME AANTAIMIO OOYYAOIIETOCS K HW3MEHSIOIIMCS
YCIIOBUSIM  COLIMAIBHOM W TPUPOJTHOM CPEIbl: TOTOBHOCTBIO K JICUCTBHSIM B YCJIOBHSIX
HEOIPE/ICTIEHHOCTH, TIOBBIIICHAIO YPOBHS CBOSM KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
JESTENIbHOCTh, B TOM YHWCJIE YMEHHE YUUThCS y JIPYrvX JIFOJEH, MpUoOpeTarh B COBMECTHOU
JIeTENTFHOCTH HOBBIC 3HAHWSI, HABBIKM M KOMIICTCHIIMH W3 OIBITA JIPYTHX; HEOOXOIMMOCTHIO B
(OpMHPOBaHMM HOBBIX 3HAHWH, B TOM uHcie (HOPMYIIMPOBATH WIEH, MOHATHS, THIIOTE3bI 00
00BEKTaxX M SIBJICHUSIX, B TOM YHUCJIC PaHee HE W3BECTHBIX, OCO3HABAThH JE(PUIIMTHI COOCTBEHHBIX
3HAHWI 1 KOMIIETEHTHOCTEH, TTaHUPOBATh CBOE PA3BUTHE; CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO
CUTYyallii0, BOCIIPHHMMATh CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIONMII KOHTpPMED,
KOPPEKTUPOBAaTh MPUHUMAEMbIE PEIlCHHUs U JCHCTBUSI, (POpMYIMpOBaTh M OIICHWBATH PUCKU U
TIOCIICZICTBHSL, ()OPMHPOBATH OIIBIT.

COJEPKXAHUE KYPCA AJITEBPBI B 7—9 KJIACCAX)
Yucga
PaumnonaabHbie yucaa. MHOXKECTBO pallMOHAIBHBIX YHUCEIL.
CpaBHeHME pallMOHAIBHBIX Yncel. [[edcTBUA ¢ pallMOHAIBHBIMU YuciaaMu. [IpencraBienrue pauroHaIbHOTO
qrclia IeCATUIHON APOObIO.
HppauunonaiabHbie yucaa. [lIoHATHE HPPALIMOHATIBHOTO YUCIIA.
Pacno3naBanue uppanroHabHbIX yncell. [IpuMepsl qoKka3aTensCcTB
B anreOpe. MppannoHaibHOCTh upcnay 2 . [TIpumenenue B reomerprn. CpaBHEHNE HPPANMOHAIBHBIX YUCETT.
MHOXECTBO I€HCTBUTEIBHBIX YHUCE]L.
ToxaecTBeHHbIE IPe00PaA30BAHMSI.
YucnosBbie 1 OyKBeHHbIE BbIpaskeHHs. BelpaxkeHne ¢ nepeMeHHoM. 3HaueHue BelpaxkeHus. [loncranoBka
BBIPAXKEHUI BMECTO MEPEMEHHBIX.
Heanblie Bbipaxennsi. CTeneHb C HATYpaJIbHBIM MMOKa3aTENeM U
e€ cpoiicTa. [IpeoOpazoBanus BbIpaKeHHM, COEPIKALIUX CTEIIECHH C
HaTypaJbHbIM NOKa3zaresneM. OqHouIeH, MHOTOWIEH. JIefiCTBUS ¢ OIHOWIEHAMH U MHOTOWJIEHAMHU
(croxeHue, BEIYMTAHUE, YMHOKEHHUE).




@opMyIIbl COKPAIIEHHOIO YMHOXKECHUSA: PA3HOCTh KBaJAPaTOB, KBaJpaT
CYMMBI U KBaJIpaT pa3HOCTH. PaznoxkeHne MHOrouaeHa Ha MHOKUTEIN: BBIHECEHUE O0ILEro MHOXKUTEIS 3a
CKOOKHM, TPYNIIUPOBKA, IPUMEHEHHE (POPMYI COKPALIEHHOTO YMHOKEHUs. KBajpaTHbIi TpEéxuseH,
pa3I0KEeHUE KBaAPaTHOIO TPEXWICHA HA MHOKHUTEIIN.

/{poOHO-panuoHaJbHbIe BbhIpazkeHus. CteneHs ¢ LeabiM nokasareneM. [IpeodpasoBanne npoOHO-
JMHEWHBIX BBIPAXKEHUM: CIIOKEHHE, YMHOXKEHHeE, AeneHue. Anredpandeckas ApoOb. Jlonyctumele
3HAYCHUS IEPEMEHHBIX B IPOOHO-PAIMOHAIBHBIX BeIpaxkeHHX. CoKpaleHne anredpandeckux Apooei.
[IpuBenenue anredGpandeckux
npobeii k 001meMy 3HaMeHareno. JlelicTBus ¢ anredpandecKuMu
IpoOsIMU: CIIOKEHHE, BBIYMTAHUE, YMHOKEHHE, JeJICHUEe, BO3BEIEHUE B cTeneHb. [IpeobpazoBanue
BBIPAKECHMM, COACPIKALUX 3HAK
MOJYJIS.

KBaapaTrHbie KOpHH. ApudMeTHUECKUI KBAIPATHBIH KOPEHb.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX KBAJAPaTHbIE KOPHU:

YMHO JKE€HHE, JEIICHUE, BBIHECCHUE MHOKUTENSA U3-110]] 3HaKa KOPHI,

BHECEHUE MHOKUTEIIS MOl 3HAK KOPHSI.

YpaBHeHUS M HEPABEHCTBA
PagencrBa. UncioBoe paBeHcTBO. CBOMCTBA YUCIOBBIX PABEHCTB. PaBEHCTBO € MEpEMEHHOM.
YpaBuenus. [lonsaTus ypaBHeHUs U KOpHA ypaBHEHHUs. [IpencraBienue o paBHOCUIBHOCTH YPaBHEHHM.
OO6nacTb onpeneneHus ypaBHeHus (0071acTh JONYCTUMbIX 3HAaYEHUH IIEPEMEHHOMN).

JInHeliHOe ypaBHeHHE U ero KOPHH. Pelenne MMHENHbIX ypaBHEHUH. JINHEHHOE ypaBHEHUE C
napaMerpoM. KosmuecTBo KOpHEH JMHENHOIO ypaBHEHUs. PellleHne IMHENHbBIX ypaBHEHUH € TapaMeTPOM.
KBajparHoe ypaBHeHHe M ero KOpHH. KBajpaTHbIe ypaBHEHMUS.

Henonnble kBaspaTHbIe ypaBHEHUS. JMCKPUMUHAHT KBAApaTHOro ypaBHeHUs. PopMyiia KOpHEH
KBajipaTHOro ypaBHeHus. Teopema Buera. Teopema, oOparnas Teopeme Buera. Pemienue kBagpaTHbix
YpaBHEHMIA: UCTIOIb30BaHUE (DOPMYJIBI AJIS1 HAXOXKAECHUS KOPHEH, TpaguuecKuii MeTo | perieHus,
pa3ioKeHNe Ha MHOKHUTEIH, TTOI00p KOPHEH C MCIIOJIb30BaHHEeM TeopeMbl Buera. KommuecTBo KopHEi
KBaJPaTHOI'O YPaBHEHUS B 3aBUCUMOCTH OT €r0 IUCKPUMHUHAHTa. bUKBagpaTHbIe ypaBHEHUS. Y DABHEHUS,
CBOJSILIIMECS K IMHEHHBIM U KBaJpaTHbIM. KBagpaTHble ypaBHEHUS ¢ TapaMETPOM.
JlpoGHo-paunoHaibHbIe ypaBHeHUs1. Pemienne npocreimmx ApoOHO-TMHEHHBIX YpaBHeHHH. Perenue
NPpOOHO-pallMOHANIbHBIX YpaBHEHUN. MeTo/1bl pelieHnsl ypaBHEHUN: METO/1bl pAaBHOCHJIbHBIX
npeoOpa3oBaHuil, METO/] 3aMEHBI IEPEMEHHOH, rpauuecKuil METOI.

Hcnonb3oBanue cBOMCTB PyHKIMIM NpHU pelieHny ypaBHeHui. [IpocTeiinne uppanoHanbHble YpaBHEHHS
puma\ f (x)=a N f(x)=Vg(x).YpaBuenns Buaa x " = a. YpaBHEHHS B LIENbIX YHCIAX.
Cucrembl ypaBHeHUii. YpaBHEHHE ¢ IBYMs llepeMEeHHbIMU. JINHEiHOE ypaBHEHUE C IBYMSI IEPEMEHHBIMU.
[Tpsmas kak rpaduueckasi HHTEpIpPETaLus JIMHEHHOTO ypaBHEHHS C ABYMS IIEPEMEHHBIMU.
[TonsiTe cucreMbl ypaBHEeHMI. Pelienne cucreMsl ypaBHEHUN.

MeTopl pereHus CUCTeM JIMHEHHBIX YPaBHEHUH ¢ IByMsI IEPEMEHHBIMU: TpapUUeCcKUil METOJ], METO
CJIOKEHMSI, METOJT T0JICTAHOBKU. CUCTEMBI JINHEWHBIX YPAaBHEHUH C TapaMEeTPOM.
HepasencrBa. UncnoBsle HepaBeHcTBa. CBOMCTBA YNCIOBBIX HEpaBeHCTB. [IpoBepka cripaBeAIuBOCTH
HEPaBEHCTB TP 3a/IaHHBIX
3HaueHUsAX nepeMeHHbIX. HepaBeHcTBO ¢ nepemenHol. Ctporue u
HecTporue HepaBeHcTBa. O0sIacTh OnpeieseH!s] HepaBeHCTBa (00J1acTh JOMYCTUMBIX 3HAUEHUIN
nepeMeHHoN). Penienue nuHeHbIX HepaBeHCTB. KBajpaTHOE HEPaBEHCTBO U
peuieHus. Perenre kBajpaTHBIX HEPABEHCTB: UCIIOJIb30BaHUE CBOMCTB U rpaduka KBaJpaTUuHOU
(GyHKLMHU, METOJ] MHTEPBAJIOB. 3alIMCh PELICHUs KBapaTHOTO HEpPaBEHCTBa. Pemenue nenbx u 1podHo-
palMOHAIBHBIX HEPABEHCTB METOJ0OM HHTEPBAJIOB.

Cucrembl HepaBeHeTB. CHCTEMBI HEPAaBEHCTB C OJHOM IIEpEMEHHON. Pelenne cucteM HeEpaBEeHCTB € OJJHOU
MIEPEeMEHHOI: JINHEHHBIX, KBaJpaTHbIX. 1300paxkeHne pereHus: CcTeMbl HEpaBEHCTB Ha YUCIIOBOM MPSMOii.
3anuch peleHus: CUCTEMbl HEPABEHCTB.

DyHKIUH
IHousitue pyHkumu. JlekapToBel KOOPAUHATHI HA IJIOCKOCTH.

dopMHupoBaHUE MTPEACTABICHUI O METANPEAMETHOM MOHITHH «KOOPAUHATH». CTIOCOOBI 3aMaHus () YHKITHI:
aHATUTHYECKUH, Tpaduueckuii, Tabnuunbiid. ['padux Gynxmun. [pumeps! GyHKIMIA, TOTy4aeMBbIX B



Iporiecce UCCIeIOBaHUs PA3IMYHbBIX PEATbHBIX MPOLIECCOB U PEIIeHUs 33/1a4. 3HaYyeHne (PYyHKIIUU B TOUKE.
CgoiicTBa GyHKIIMIA: 00JIACTH OMPEACIICHUSI, MHOKECTBO 3HAYCHUH, HYJIU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, YETHOCTH/HEUETHOCTD, MPOMEKYTKH BO3pACTaHHsI U yOBIBaHUS, HAaHOOJIbIIEE U
HauMeHblee 3HaueHus. MccnenoBanue Gynkuuu no e€ rpaduky. [Ipencrasnenue o0 acMMOTOTaxX.
HenpepsiBHocTh QyHKIMN. Kycouno 3aganubie GyHKINN.
Jluneiinas ¢pynkuusi. CBoiicTBa M rpaduK JIMHEHHON (PYyHKITHH.
YrioBoit kodddunment npsmoit. Paconoxenue rpaduka TuHeRHOM
(GYHKIIUHU B 3aBUCUMOCTH OT €€ yriIoBOro Koddduiienta u ceoboanoro uieHa. Haxoxaenue
K03 PHUIIMEHTOB JIMHEHHON QYHKIUH 110
3aJJaHHBIM YCIIOBHUSIM: IIPOXOXKICHUE IPSIMOM Yepe3 ABE TOUKU
C 3aJ1aHHBIMHU KOOPAMHATaMH, IIPOX0’KJICHUE MPSMOI Uepe3 NaHHYI0 TOUKY U MapajUIe]bHO JaHHOW IIPSIMOH.
Keaaparuunas ¢pyukumsi. CBolicTBa u rpaduK KBaIpaTHIHON
¢dbyukun (napaboisn). [Toctpoenne rpadrka KBaApaTUIHON
¢bynakuu no ToukaMm. Haxoxenue Hynei kBaapaTHYHON GyHKIINH,
MHO’K€CTBA 3HAYEHM, IPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IIPOMEXYTKOB MOHOTOHHOCTH.
O6paTHasi nponopuHoHaibHOCTHL. CBoMcTBa QyHKIMK Y= K/X. [nnepoona.
I'paduxu ¢pynknmii. [IpeoObpazoBanne rpaduka GyHKIHH
y = f(x) nns noctpoenus rpadukos ¢pynkiuit Buga y = af (kx +b) +c.
I'paduku GyHKIwii , y =[x |.
IMocienoBaTeIbHOCTH U MpoOrpeccuu. Yucnosas nocineaoBaTeabHOCTh. [IpruMepsl YMCIOBBIX
nocseoBaTenbHOCTeH. beckoHeuHbIe moce10BaTeIbHOCTH. AprudMeTHIECKas MPOrPeccHst U e€ CBOMCTRA.
I'eomeTpuueckas nporpeccusi. @opmyrna o011ero uieHa 1 CyMMbl
N MEPBBIX WICHOB apH(PMETHIECKOHN U TEOMETPHUECKON TPOTPECCUH.
Penienyne TeKCTOBBIX 32124
3agaum Ha Bce apudpmeTuyeckue AeiicTBUs. Pemenne TeKCTOBBIX 3a7a4 apu(PMETUIECKIM CIIOCOOOM.
Hcnonk3oBanue Tabmuil,
CXEM, YEpPTEKEH, APYTUX CPEACTB MPEACTABICHUS JaHHBIX IPU PEILICHUU 3aay.
3agauM Ha NOKYINKH, IBHKEHHE H PadoTy. AHAIN3 BO3MOXHBIX CUTYalMi B3aUMHOTO PACIIONOKEHHUS
00BEKTOB MPHU UX JBUKEHUH, COOTHOLIEHUSI 00bEMOB BBIMOIHAEMBIX padOT IPU COBMECTHOM
paoore.
3agayu Ha YacTH, 1014, IPOLEeHTHI. Perenne 3a/1a4 Ha HaX0XACHUE YacTH YKMCIIa M YUCIIa 110 €ro YacTH.
Pemienue 3a1a4 Ha npoueHTs! U Joau. [IpuMeHeHne nponopuuii npu pereHny 3aiau.
Jloruyeckue 3axaum. Pemenue iornueckux 3aaay. Pemenue nornyeckux 3aad ¢ momMolisio rpados,
TaOIuII.
OcHoBHbIE MeTObI pellleHUs] TEKCTOBBIX 3aJa4: apudmeTnyeckui, anreOpanueckuii, nepedop
BapuaHTOB. [lepBUUHbIC IPEACTABICHUS O JPYTUX METOAAX PEeIIeHUs 3a1a4 (TeOMETPUUECKUE U
rpaduueckre MeTo/bl).
CraTucTHKa U Teopus BeposATHOCTeH
CraTrucruka. TabinyHoe U rpaguueckoe NpeCTaBlIeHNe JaHHbBIX, CTOJI0YaThIe U KPYTOBbIE AHarpamMmbl,
rpaduky, MPUMEHEHHE AMarpaMM U rpaduKoOB ISl OMUCAHHS 3aBUCUMOCTEH pealbHBIX BEIUYHH,
W3BJICUCHHE MHPOPMAIIUK U3 TaOIUII, AMarpaMM U rpaduKos.
Cayuaiinblie co0bITHsI. CllydaiiHble OMBITHI (IKCIIEPUMEHTHI ),
3JIeMEHTapHbIE cllydaliHble COOBITHS (MCX0/Ibl). BeposTHOCTH 31eMeHTapHbIX coObITHIl. COOBITHS B
CITy4ailHBIX HKCIEPUMEHTAX U OJIaronpUsATCTBYIOIINE dJIeMEHTapHbIe COOBITHS. BeposTHOCTH ciydaiiHbIX
coObITUHA. ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTapHBIMU cOObITUSIMU. Kitaccnueckue BeposiTHOCTHBIE
OTIBITHI C UCTIOJIb30BAHUEM MOHET, KyOHKOB.




HPUMEPHOE TEMATUYECKOE IINTAHUPOBAHHUE

TeMatuueckoe TIAHUPOBAHUE PEATU3YET OJMH M3 BOBMOXHBIX MOJXOJIOB K PACHPEICTICHHIO
M3y4aeMOro Marepuaiga Mo Yy4eOHO-METOAMYECKHM KOMIUIEKTaM IO aireOpe, BBITyCKaeMbIM
m3natenibcTBoM  «lIpocBellieHre», HE HOCHUT O00s3aTe/IbHOTO XapakTepa W HE HCKIIOYaeT
BO3MOYKHOCTEH MHOT'O pacIIpeIeNICHs COICPKAHMSI.

B mpumepHOM TeMaTW4eCKOM ILIAHMPOBAHMM Pa3fieiibl OCHOBHOTO CONEp)KaHMs T0 anreOpe
pa3OMTBI HAa TEMbl B XPOHOJIOTMM WX U3YYeHHs, TI0 COOTBEICTBYIOIMM Y4eOHMKaM
FO.H.MakapsprueBa, H.I".Muntok.

Oco0EHHOCTBIO IPUMEPHOT'0 TEMATHIECKOT0 TUIAHUPOBAHMS SIBIIICTCS TO, YTO B HEM COJICPIKUTCS
OIMMCAaHUE BO3MOXKHBIX BHUJIOB JICSITENIHBHOCTHA YYAIlMXCSl B MPOIIECCE YCBOEHHSI COOTBETCTBYIOIICTO
COJIEp KaHMsI, HAITPABJICHHBIX HA JOCTIXKEHUE TIOCTABIICHHBIX 1Iejiel 00y4YeHHs. ITO OpUEHTHPYET Ha
YCWJICHHE JICATEIHHOCTHOTO TIONXOMa B OOYYEHHMH, Ha OPraHU3aIi0 Pa3HOOOPA3HOM ydeOHOM

JICATCIILHOCTH,  OTBEYAFOIICH

HCTIOJTb30BAHME COBPEMEHHBIX TEXHOJIOTHH.
TeMatnueckoe IaHUPOBAHUE COCTABJICHO U3 pacu€Ta 4acoB, YKa3aHHBIX B MMPOEKTE
bazucHoro yue6Horo (oo6pazoBarenbHoro) miana (bYII) o6pa3oBaTenbHbIX yUpexIeHUN
oO1ero oobpazoBanusi, cOOpHUKA pabounx mporpamm « Anredpa. 7 — 9 kiaccel.», Mocksa,
« IIpocsemenuey, 2018r., mox pea. T.A.BypMHUCTpOBO# U y4eTOM Yy4eOHOTO IJIaHA IITKOJIBI
(7-8 xaccel — o 3 yaca B Heneno ,102 waca B roj, 9 kiaacc — 4 yac B Heaenmo, 1364 B rox).

COBPECMCHHBIM  TICUXOJIOIO-TICAAr OrHYCCKNM

BO33PCHHUSIM,

Ha

FO. H. MakapsbrueB, H. I'. Munmiok, K. . Hemxos, C. b. CyBopoBa «Aureopa, 7»,
«Aureopa, 8», «Aaredpa, 9»

Homep Ko eCTBO X anarrenueTura OCUNRULIY RUTNR Bocnwur.
Conepxanue Matepraina 'q' 'a' cl OB JIeATeNIFHNCTY vaenuea (12 yDOBHE
y4eOHBIX JeHCTBUI) fesTenbH
7 knace
1. Ta6Juia TeMaTHYeCKOro pacnpenaejaeHusi KOJIN4ecTBa YacoB:
Pa3pnenbl, TeMbl KonnuectBo
No 4acoB
n/m Astopc | Pabou
Kast ast
nporpa | mporp
MMa aMmMa
I'1aBa |. BoipaskeHus, 23 23 gaxom 3HAMCHNSL YHCIIOBBIX BLIDRKSHH, & Tak >K<E
IPOKEHHH C EPEMEHHBIMHU [PU YKA3aHHbIX 3HAYEHH:
TOKIACCTBA, YPABHCHU. sIX TIepeMeHHbIX. Mcrnonb3oBars 3HakM >, ¢, >, <, Y-
1. Bripaxkenus. 6 6 TATb 1 COCTARIIATH JIBOMHPIC HCPABCHCTEA. 1,5,7
— BBINOMHATE TIpOCTEHIIME  TPeo0pasOBaHysl BeIpaKe- [— =1
2 | IIpeoOpazoBaHne BRIpAKCHHI 4 4 HUi: TIPHBOIMTH TIOZOOHBIC ClIAragMbie, packpbisarh | 2,5
CKOOKH B CyMMe WTH Pa3HOCTH BHIPKESHHIA.
KontposbHast pa60Ta Nel 1 1 Pelnars ypasHeHns BANIA ax = b TIpy pazmuHbIX 3Ha-
3 ypaBHeHm C OJTHOM 7 7 4eHnsIX a 1 b, a TaioKe HecnoyKHbIe ypasHerns, ceot- | 2 7 8
o IIHECS K HAM.
NEPEMCHHOU Hcnonp30BaTh anmnapar ypaBHEHHI I
4 CraTucTruueckKue 4 4 pellieHns TeKCTOBBIX 3a/1ad, uHTepnperuposats | 1,2 6,7
XapaKTePHCTHKH pe3yabTaT. Mcronb3oBatk mpocTeitime
CTaTHCTHYECKHE XapaKTEPHCTHKH (CPEIHEE
KOHTpOJ'IBHaH pa60Ta Ne2 1 1 apupMeTHIecKoe, pa3Max, Mojia, MeIHUaHa) IS




aHaIn3a psAja JaHHBIX B HCCIIOKHBIX
CUTyalusax.

I'iaasa ll. (I)yHKHI/II/I. 11 11 Bommcrars 3}1631%}11/1;1 (bqumvnafaﬂa}moﬁn(bopmynoﬁ,
COCTaBJIATH TAOJIMIIbI 3HAYCHUN (DYHKITHI. 0][)3(1)I/H(y A~ 2
S (DYHKHI/II/I U nx I’pa(bI/IKI/I 9 S (yHKIMN HAXOIMTH 3Ha4eHHE (DyHKIWH 110 M3BECTHO- 3’4
6 Jluneiinas GyHKIMS 5 5 My 3Ha4eHHIO apryMeHTa 1 peltiats obpatHyto samady. | 2 8
KonTposbHas padora Ne3 1 1 Crpoits 1paduIat MpAMOlE IpONOPLIORATLHOCTH 1
- JIMHEHHOW (DYHKIIMH, OMCHIBATH CBOWCTBA ITHX
¢ysxwit.  [lormMarp, Kak —BIMSET  3HAK
kod(hmmenTa kK Ha  pacloloKeHWE B
KOOP/IMHATHOM TJIOCKOCTH rpadika (PyHKIMHY y =
K%, The K # 0, KaK 3aBUCUT OT 3HAYEHWH x U b
B3aMMHOE pacrioNiokeHHe TpadukoB  JIBYX
¢byuximii Buma y = kx + b Matepnpernposats
rpaduku pEATbHBIX 3aBHCHUMOCTEH,
ONKMCHIBAaEMBIX (hOpMyIIamMu Bria y = Kx, Tre K 70
ny=kx+b
I'a1asa lll. Crenens ¢ 11 11 BbIUKMCIATD 3HAYECHHS BBIPAKECHUN BUa a',
HATVDAILHLIM e a — TPOU3BOJBHOE YHCIO, n —
yp HATypaJIbHOE YHCJIO0, YCTHO M MMUCHbMEHHO, a
IMOKA3aTC/IEM. TakKe € NOMOIIBI0  KalbKyIAsTOpA.
7 CrereHn 1 €€ CBOWCTBA 5 5 ®opMyITHPOBATH, 3aIUCHIBATH B|2,35
8 OHOYJICHEL 5 5 CHMBOJIHYECKOH dopme 1 0OOCHOBBIBATH | 5
CBOWCTBA CTENEHH C  HATypaIbHBIM
KOHTPOHBHaH pa60Ta Ne4 1 1 MOKA3aTEIEM. [IpumensTh CBOMCTBa
CTeTIeHH I TIpeoOpa3oBaHUs BRIPAKCHHN.
BEBIMONHAT, yMHOXEHHE OTHOWICHOB U
BO3BE/ICHHE  OJIHOWICHOB B  CTCIICHb.
CtpouTts rpadukn GYHKIMHA ¥ = X° i y = X°.
Pemats rpaduyecku ypaBHeHHs X~ =« + D,
x> = w+ b, I « M b— HEKOTOpbIE YHCIIA.
Taasa |IV. MHOro4jeHbl. 18 18 3anuceIBaTh MHOIOYJIEH B CTaHJAPTHOM
BHJIE, OIPENENATh CTENeHh MHOTOWICHA.
9 Cymma 1 pasHOCTb 4 4 BEIMONHATE ~ ClOXKEHHE ¥ BBIYMTAHHE 5
MHOT'O4JICHOB MHOTOYJIEHOB, YMHOKEHHE OJHOUJIEHA Ha
10 [Ipon3BenieHre OTHOWIEHA U 6 6 MHOTOWICH M MHOTOWICHa Ha MHOrouwieH. | 2.5
MHOTOWICHA BEINONHATE pa3noKeHHe MHOTOWICHOB Ha
MHOYKHTEIH, UCTIOJNB3YSI BBIHECCHHE
KonrposnbHas pa60Ta Ne 5 1 1 MHOXHTENS 32 CKOOKH W  crocod
11 HpOI/ISBeI[eHI/IC MHOT'OYJICHOB. 6 6 rpynnupoBkd. [IpumeHaTs AedcTBUS € 5
KonTponsHas padota Ne 6 1 1 MHOTOYJICHAMH npu peleHnn
pa3HoOOpa3HbIX 3aJad, B YACTHOCTU IPH
pEIIEHHH TEKCTOBBIX 33Jad C IOMOIIBIO
YpaBHEHUII.
T'a1aBa V. (I)OpMy JIBI 18 18 HOKBBBI?&TB CHpaBeIMBOCTE  (OpMYIT
COKPAIEHHOTO YMHOEHMSI, IPUMEHSTh UX
COKPAIICHHOTO yMHOKCHU B NpeoOpa30BaHUAX ILIETBIX BBIPAKCHUH B
12 KBagpar cymMmmbl ¥ KBajgpar S S MHOTOYIEHBI, & TAKKe Ui PasJIOkKEHUs S
pa3sHOCTHU MHOTOYJICHOB Ha MHOXHTEJH.
13 PasHocTb KBagpaToB. CyMma 5 5 HUcnonb3oBaTh pasnHble npeobpasoBaHus | g
6 LEeNBIX  BBIPKEGHUH  TpU  pelleHHH
1 PasHOCTh KyOOB. yYpaBHEHHUH, JIOKa3aTeNIbCTBE TOXJIECTB, B
KOHTpOHBHaSI pa60Ta No 7 1 1 3aJayaX Ha JE€IUMOCTb, B BBIYUCICHHU
14 Hp606paBOBaHI/Ie LEJIBIX 6 6 3HAYEHUH  HEKOTOPBIX  BBIPAXKEHHH  C 2,5
BBIPAKEHHUi MTOMOIIIBIO KaIBKYJISATOPA.
Kontponbnas pabora Ne 8 1 1
F.]IaBa VI . CI/ICTeMLl 15 15 OrmmenensTh.  SRUSETCS WM T1ana ducen

JIMHEHHBIX YPABHEHHUH

nerreHneM  MMaHHOTO  VNARHEHUd C  TTRVMA
niepeMeHHbpIME. Haxomu(s myTéM miepebopa




15 HHHeI‘/’IHbIe ABHEHUS C 5 5 TIenkle hermieHnsT TTMHEMHONO VNhARHEHUS C 4 5
yp mrRvMs TieneveHHRIMIA. - CtnouTth  Thachuk !
JABYM: IICPEMECHHBIMU U UX vnaruerust ax + v =c. rme a * () wrm b * 0.
CHCTEMBI Pemath rnacdwaeckuv crocoboM  cuctemnr
. TMHENHKIX  VNARHEHWIA ¢ TIRvMd  Te- |—
16 | Pemenue cucrem JUHEHHBIX 9 9 NEMEHHRIMIA. TTovvens T, crocob | 4,5
(%) MONCTAHORKM U CIIOCOO  CTIOSKEHUS TN
ypaBHCHUHU NEITIEHN CUCTEM TTAHEMHRIX VNARHEHWI C
KOHTpOJIBHaSI pa60Ta Ne O 1 1 IRVMS  TIENEMEHHRIMUA. Permnarh  TeKCTORKIE
RATAYUN. UCTIOITRRVY R KAauecTRre
a rrreﬁnavmemmﬁ Monemm cucremMv
vnarHeHnii.  IHTennmneTnORATR  Ne3yIbTar,
TIOJTYYCHHBIN MPH PEIICHHH CUCTEMBI
IloBTOpEHME 6 6
102 102
HUTOI'O
8 kinacc
Taﬁﬂnua TEMATHYICCKOI'0 pacnpeacjcHusa KojJanvecrsa 4acoB.
Paznenbl, TeMbl KonmyecTBo
Ne 4acoB
/11 Astop | Pabou
CKas as
mporp | mporpa
aMMa MMa
I'naBa |. PanuonajbHbIe 23 23 DopMyIMPOBATE OCHOBHOE CBOHCTBO
npoéu PAIMOHATGHOM JIPOOH U TIPUMEHSITH €10 IS
npeoOpazoBaHus ApoOeid. Bemomusite [z 5
1 PanmonanpHbIe 1poOH U X 5 5 peoop » 5,7
. CJIOXKEHHE, BBIYNTAHKE, YMHOXKCHHUE 1
CBOMCTBA JIETICHHE PAIOHATIBHBIX IpOOCid, a Takke |
2 CyMMma ¥ pasHoCTb JApo0Oei 6 6 BO3BEZICHHE JPOOU B CTENEHb. BbINomHsTh 3,5
KonTtposnrnas pabora Ne 1. 1 1 PasIMUHbIE ITPEOOPA3OBAHKS PALMOHATBHBIX
3 ITpousseneHne u 4acTHOE 10 10 | BolpaxcHH, JOKASLIEATE TONVIECTEE. 3HATE | D
npobeit cBoticTBa hyHKIwH y = K/ , TIie k # 0 1 yMeTh
CTpOUTH €€ rpadk
KonTtponbsnas pabora Ne2 1 1
I'nasa Il. KBagpaTHbie 19 19 TTprBOIMTL TPUMEPBI  PAITMOHATBHBIX U
KOPHH. WppalMOHATBHBIX  uncesl.  Haxomuts
v 3HAYCHWsS] apUPMETUUCCKUX KBANAPATHBIX |2 £
4 JlelicTBUTEIbHBIC YKCIIA 2 2 i ap ¢ Vb 1,5
— KOpHEH, UCMOoNB3ys MPY HEOOXOMMOCTH 53
5 Apudmernyeckuii 5 5 KabKyssTop.  JloKasbiBaTh TEOpeMbl O | 4
KBaJIpaTHBIU KOPEHb KOpDHE W3 TIPOM3BEICHUS U  JpoOH,
6 | CaoiicTBa apu(pMETHICCKOTO 3 3 ToNECTBO  Va=lal, Tpumensts ux B | 57
KBa HpaTHOFO KOpHH HpeO6pa30]33}H/IﬂX BBIPAKCHU.
OcBOOOXKIATECS OT MPPALMOHATFHOCTH B
3HAMEHATEX  JIpo0eii  BHja a\b |
o
KonTtponshas padota Ne3 1 1 Ay
BbHOCHT MHOXUWTENL 32 3HAK KOPHA W
BHOCHTb MHOXHTEIb TOJ] 3HAK KOPHSL
Hcnone3oBath  KBaziparHble KOPHU VIS
BBIPKCHUS TIePEMEHHBIX 3
TEOMETPUYECKUX U (U3HYECKUX (POpMyIL.
Crpouts tpaduk ¢yHKIE y = VX U
WUTFOCTPUPOBATH Ha rparike ee CBOMCTBA.
7 [IpuMeHeHune CBOKCTB 7 7 5,7




apumeTryecKoro
KBaJIPATHOTO KOPHSI

KouTtponbHas pabota Ned 1 1
T'aaBa lll. KBaIlpaTHbIe 21 21 Pewats kBagpaTHblie ypaBHeHus. Haxonuts
ypaBHeHust M0100POM KOPHH KBaJIpaTHOTO YpaBHEHUS,
ucnonb3ys reopemy Buera. UccnenoBath ——————
8 | KsampaTHoe ypaBHEHHE U €T0 10 10 KBa/IPATHBIC YPABHEHHS 110 JC- 2,35
KOpHHU. KpUMHHAHTY U K03 dunuentam. Pemarp
KOHTpO TEHAS pa60Ta No 5 1 1 IPOOHBIC parlnOHAILHEBIC yp;iBHeHI/I;[, CBOIIS
9 I[ 06H]')Ie AIHOHAILHEIC 9 9 pemefvme TaKUX YPAaBHCHHU K pemerIIo 5
p p I JIMHCUHBIX U KBAJIPATHBIX YPAaBHCHHUU C
YPaBHCHUA MOCJICTYIOIUM HCKIIFOUCHUEM
KOHTpO JIbHAS pa60Ta No6 1 1 MOCTOPOHHUX KOpHEH. PeraTh TeKCTOBbIE
3aga4u, UCIOJIb3ysd B KAa4YCCTBC
anredpandeckoi MOJeNH KBaIpaTHBIC U
JIpOOHBIE YPaBHEHUS
I'naBa |V. HepaBeHcTBa 20 20 | DopmympoBars 1 JIOKa3bIBATH CBOHCTBA
YucioBble HEPABEHCTBA 8 8 HMCIIOBBIX  HEpABEHCTB.  Vlcnonmssosars | 9 3 g
10 anmapar  HEpaBeHCTB  JUISI  OLICHKU
KonrposbsHas padora Ne7 1 1 E‘gﬁ;ﬁ“@iﬁf};fﬂﬂnsgfﬁﬁ
11 HepaBeH(u:TBa C OHOM 10 10 MHOKCCTB, B  HACTHOCTH  MCTOBBIX 5,7
IIEPEMEHHOU U UX CUCTEMBI NpoMekyTkoB.  Pelmarb  JmHeiHble
Kontponbsnas paboTta Ne® 1 1 HEpaBeHCTBA. Peliath CHCTEMBI JIMHEHHBIX
HEPABEHCTB, B TOM YHCJIE TAKUX, KOTOpPBIE
3aIMCaHbl B BUIEC IBOMHBIX HEPABEHCTB.
I'n1aBa V. CreneHs ¢ HeJbIM 11 11 | 3Harh ompeleNieHHE U CBOWCTBA CTENEHH C
noKazareaemM. DJIeMeHThI LEbIM TMoKazaresieM. [IpuMeHsTs cBoiicTBa
CTATHCTHKH CTEMeHM C LEIbIM TIOKa3aTeieM Ipu
BBINIOJIHEHUM  BBIUMCIICHUM W TPE00- ——~———
12 Crenenp ¢ 1enbm 6 6 pazoBaHMM  BblpakeHuil.  Mcronb3oBarb 5,2
II0Ka3aTeJIEM 3aIMCh YMCET B CTAHAAPTHOM BHC IS
KonTpoarnas padorta Ne9 1 1 BBIDOKEHMS. W COTOCTABJICHHS Pa3MeEpOB
13 DJIEMEHTBI CTATUCTUKU 4 4 | OOBEKTOB, JUIMTENBHOCTH TpOLECCOB B | ] 2 4
IoBTOpenne 8 8 | gy Ny MIbe )
PUBOAUTH NIPUMEPHI PCIPE3CHTATUBHON U
HEepenpe3eHTaTUBHOI BBIOOpKU. 3BNekaTh
uHpOpMaIM0 W3 TabJMIl YacToT U
OpraHu30BHIBaTh HH(GOPMAIMIO B BHIE
Ta6J'H/ILI 4aCTOT, CTPOUTH I/IHTepBaJ'IBHLIf/'I
pAAa. Ucnons3oBaTh HarJjisiAHoe
MMpEaACTaBJICHUC CTaTUCTHYECKOM
uHpOpMaMK B BUAE CTONOYATBIX U
KpYT'OBBIX Auarpamm, ITIOJIMT'OHOB u
TUCTOTPaMM.
102 | 102

NUTOI'O




9 kJacce
Tabanna TeMaTHYECKOro pacnpeiejieHusi KOJIM4eCTBAa YaCOB:

Paznenbl, TeMbl KomuuectBo
No 4acoB
n/ ABtopckas | PabGouas
mporpamMma | mporpam
1T Ma
BbIapicsims 3HaYCHHST (PYHKIH, 3a1aHHOM (POPMYJION, a TAIOKE IBYMST X
I'nasa |. KBagparnunas 29 29 S G
(l)yHKHH 1 TPagHHECKOrO NPEICTARTICHIL. I/Iﬂrqanpevmposam TpAHKA PEATBHBIX
3aBHCHMOCTCH.
1 DYHKIUHA U UX CBOKCTBA. 7 7 TToKa3bIBATH CXEMATHHCCKH TIOJIOMKCHHC Ha 15
KOOPAMHATHOM TIOCKOCTH TPa(pHKOB (DYHKITHIA
~ 2. . 2 _ 2
2 KBampaTHbrit TpexueH. 5 5 y=ax,y=a+ny=a(x- n)". Crponts rpaduk | 2,5
=ax” + hx + ¢, yMeTb YKa3bIBaTh
ynxmmny YMETh yK
KonrposbsHas padora Ne 1 1 1 | KOopaMHaTHI BEpUIMHb iapabombi, ¢€ ock
- CHMMETPHH, HalpaBJIcHUE BETBEH NapadoibL.
V300paikars cxeMatmecki rpadyk hyHKImI j}: X' CUETHBIM M
"~ Heu€rHbM N. [ ToHrMaTs cMpIc 3arviceli Buma \a, uT. 1, raea— A= 1
3 | KBagparuunas QyHkius u eé 11 11 HeKxoTopoe aHcio, Vivier npeicramene o raxoxsr kopuei i | S04
rpa (I)I/IK CTEIICHH C TIOMOLLBIO KATTHKYTITOpA.
4 | CrenenHas (pyHKLHS. KOPEHb 4 4 S
n-u CTETICHMU.
Kontponrnas padota Ne 2 1 1
T'aasa ll. YPaBHeHHH u 21 21 PemmaTh ypaBHEHUS 1pemeit n uetseproit crerier ¢
o TIOMOILIBIO PATIOKCHIA HA MHOXKUTEIIM M BBEICHHC BCIIOMOTATCIIbHBIX
HEPpaBCHCTBA C OTHOU TIEPEMEHHBIX, & YACTHOCTH PELIATH OMKBA/IPATHBIE YPABHEHISL, CBOJIA UX
w K IIeJIHIM YPaBHEHHSIM C TTOCTIe TyFOLLIEH POBEPKOH KopHeH. Periats
HepeMeHHOH HEpaBEHCTBA BTOPO# CTENEHH, HCTIONB3Ys TPahiHecKHe IPEICTARICHIS.
3) YpaBHEHUS C OTHOU 12 12 MO0, MOTOJ HTEpEAIOR JA Pt HCTOHHEIX 3)
PpaliOHIbHBIX HEPABECHCTB
TIePEeMEHHOM
Kontponbnas pabora Ne 3 1 1
6 HepaBenctsa ¢ ogHoit 7 7 5,7
TIEPEMEHHOU
Kontponbnas pabora Ne 4 1 1
Iaasa lll. YpaBHeHus u 24 24 Crpouts  rpaduknt  ypaBHCHMI € JBYMs
[1eDeMeHHbIME rpahukoM  SBISIETCST  TpsMas,  Iapadora,
P rurnepooIia, OKPYKHOCTh. Mcromns3oBath ux yist |
7 YpaBHEHUS C IByMS 16 16 rpadiecKoro pemerms cucreM ypasermii ¢ | 4,9
MIEPEMEHHBIMHU U MX CHCTEMBI ZBYMd  [EPEMEHHbIMH.  Pelnams  criocobom
8 HepaBercrsa ¢ ABYMi 7 7 TIOICTAHOBKH CHCTEMbI JIBYX YPABHEHII C IBYMS |7y
p y MIEPEMEHHBIMK, B KOTOPHIX OJIHO YpaBHEHHE
HepeMeHHI)IMI/I U UX CUCTCMBbI HepBOfI CTEIEHH, a JIPyroe — BI‘OpOﬁ CTCIICHU.
KOHTpO IbHaS pa60Ta No 5 1 1 Peitiate TekcTOBBIE 33]1a4H, UCTIONB3YS B KAUECTBE
areOpandeckol MO CHCTEMY  YPaBHEHUIA
BTOpOIA CTEIEHH C JBYMsI [IEPEMCHHBIMH; PEIliaTh
COCTAB/ICHHYI0 ~ CHCTEMY, HMHTCPIPETHPOBATH
Pe3yIIBTAT.
I'nasa V. 17 17 [TpYMEHATE MHJIEKCHBbIE OOO3HAYEHMs ISt
Apupmerndeckas u 4IEHOB  TOCHIENOBATenbHOCTER.  [TpHBOIMTL
reoMeTpHYecKas TpUMEPbI  3aJaHKsT  TOCTICIOBATEITBHOCTEH
dopMynoli N0 WieHa W PEKypPeHTHOM
nporpeccun ¢dopmysoli. BeBomute (opMysiel N-ro  wieHa |
9 ApI/I(I)MeTI/I‘{eCKa}I 8 8 apr(METHHICCKOH TPOrPECCHH ¥ TeOMETPHUECKOH 1,2




HpOFpCCCHﬂ mnporpeccud, CymMMbl TIEPBBIX 71 YICHOB
Kon TPOJIbHAs P 26012 No 6 1 1 aprhMETHICCKOM u TEOMETPHICCKOM
- TIPOIPECCHH, pelliaTh 3a[a4l C UCTIONb30BAHHEM |————
10 | 'eomeTpuydeckas nmporpeccus 7 7 3THX (hopMyi1. JIOKA3BIBATE XAPAKTEPHCTHHECKOE | 219
KOHTpO IbHAas pa60Ta No 7 1 1 CBOMCTBO apU()METHUECKOH M TCOMETPHYECKOM
TPOTPECCHiA. 3a7aui HA CIOXKHBIE TPOLIEHTHI,
UCTIONB3YS MPU HEOOXOMMOCTH KJTBKYJISITOP.
I'naBa V. JnemeHTBI 17 17 | Bemommms  mepebop  BeeX  BOSMONKHBIX
KOMOMHATOPHKH H TEOPUH BAPHAHIOR i NEPECHCTa  OOLEKIOB 1t
KOMOFIHATTHH. [prvensTs TIPABHIIO
BEPOATHOCTH KOMOMHATOPHOTO YMHOKEHHSL,
11 | DneMeHThl KOMOMHATOPUKHU 11 11 Pacniosnasate 3ajaun Ha Bbrncienne uncma | 2,45
HavanbsHbie cBEECHUS U3 5 5 TICPECTAHOBOK,  PasMCILICHHH, Coqegmm 1156
. IPUMEHST  COOTBETCTBYIOLIHE OPMYJIBL.
TEOpPHH BEPOATHOCTCU BbIUUCIIATE  YaCTOTy — CIYYaifHOrO  COOBITHSL
12 | KoutpombsHas padota Ne 8 1 1 OILeHHBATH BEPOATHOCTD CIYUAIHOr0 COOBITHS C
TOMOIIBIO YaCTOThL, YCTAHORIEHHOH OIBITHBIM
nyréM. Haxomure BEpOSITHOCTH — CITy4aiHOTO
COOBITHSI HA OCHOBE KIIACCHYECKOTO OIPEIETEHHUS
BEPOSTHOCTHL. IpuBomuTs TIPUMEPBI
JIOCTOBEPHBIX 1 HEBO3MOYKHBIX COOBITHH.
IHoBTOpPEHME 28 28
Hrtoroast KOHTpOJIbHAS 2 2
pabota
134 134
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