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Ilnanupyemble pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

Pabouas mporpaMmMa cocTaBiieHa ¢ Y4€TOM MCUXO(U3HOIOTMUYECKUX OCOOEHHOCTEH U obpa-
30BaTeNbHBIX MOTpedHOCcTel oOyuaromuxcst ¢ HOJIA u ¢ yaeToM ncuxopu3noIorniyeckKux ocooeH-
HOCTEH 1 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOy4uaronuxcs ¢ 3I1P.

W3ydenne anreOpsl 1O JaHHOW pabodeil mporpamme CrocoOCTBYeT (OPMUPOBAHUIO y yda-
HIMXCS TMYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX PE3yJIbTaTOB 00YUEeHHsI, COOTBETCTBYIOIINX
TpeboBanusiM DenepaabHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO OOIIETo
o0OpazoBaHwUs.

[Tpu 1oCTHXKEHUM TUIAHUPYEMBIX PE3Y/IbTAaTOB MPU NOCTPOCHUN YUEOHOTO MpoIecca yUUTeNb
OpUEHTHUpYeETCs Ha 0coOble 00pa3oBaTelibHbIEe TOTPEOHOCTH M IICUXOJIOrO-TIeAarornyeckue 0CoOeH-
HOCTH y4allluXcs C HapyIICHHEM ONOPHO-ABUraTeIbHOIO anmnapara, a Takke Ha ocoOble 00pa3oBa-
TeJbHbIE MOTPEOHOCTH U TMCUXOJIOrO-MEJarornyeckue 0COOEHHOCTH yUYalluXcs ¢ 3aJepKKOM MCH-
XHYECKOTO Pa3BUTHA. MOKHO BBLICIHTH OCOOBIE MO CBOEMY XapaKTepy MOTPEOHOCTH, CBOHCTBEH-
Hble BceM oOyuaromumcs ¢ HOJ[A ¢ yueTom ncuxopu3ndeckux ocoOOCHHOCTEH U 0COOBIX 00pa3o-
BaTeNbHBIX oTpedbHocrel aereit ¢ 3I1P:

- OCHOBHBIMH METOJaMH MPOBEPKH 3HAHUI U YMEHUU y4dalIMXcs Mo anredpe sBISIOTCS YCT-

HBI ONPOC U MUChbMEHHBIE paboThl. K mICbMEHHBIM (JOpMaM KOHTPOJISI OTHOCSATCS: MaTeMaTH-

YeCKHUe TUKTAHThI, CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE PAa0OTHI, TECTOBBIC 3a/IaHUS U TECTHI;

- KOHTPOJIbHBIE, CAMOCTOSITETIbHBIE W NPAaKTUYEeCKHe padOThl MpU HEOOXOAWMOCTH MOTYT

MpeyIaraThCsl ¢ UCIOJIb30BAHUEM 3JIEKTPOHHBIX CHCTEM TECTHPOBAHUS, UHOTO MPOTPaAaMMHOIO

obecrieyeHns, 00eCTIeYNBAIOIINI MTEPCOHN(PHUIMPOBAHHBIN Y4eT Y4eOHBIX TOCTHKECHUH 00Yy-

YAIOIIUXCS;

- pabouee mecto oOyuaromerocst ¢ HOIA nomkHO ObITH ClielMadibHO OPTaHU30BAaHO B COOT-

BETCTBUU C 0COOEHHOCTSIMHU OIpaHUYEHUI ero 310poBbs. Heo0xoamumo mpenycMoTpeTh Haaudne

NEPCOHAIBHBIX KOMIIBIOTEPOB, TEXHUUECKUX MPUCIIOCOOTICHU;

- JIOJKHBI OBITH CO3[IaHBI YCIOBHS ISl PYHKIMOHUPOBAHUS COBPEMEHHON HMH(OPMAIIMOHHO-

00pa3oBaTeNbHOM Cpe/ibl, BKIIOYAIONICH 3IEKTPOHHBIE WH(POPMALMOHHBIE PECYPCHI, AIEKTPOH-

HbIe 00pazoBaTeIbHBIE PECYPCHI, COBOKYMHOCTh MH(DOPMALMOHHBIX TEXHOJIOTHH, TEIEKOMMY-

HUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIINX TEXHUYECKUX CPENICTB M TEXHOJIOTUH, oOecte-

YUBAIOIIUX JOCTIKEHUE KaxabM oOyuatontumces ¢ HOJJA mMakcuManbHO BO3MOXHBIX JJIS HETO

pe3yJIbTaTOB O0YUYEHUS;

- HEOOXOJMMO YBEIMUYEHUE BPEMEHH JUIS BBHITIOTHEHUS 3aJaHMUIA;

- TPUBBIYHYIO OOCTaHOBKY B Kjacce (IIPHCYTCTBHE CBOETO YYHTEINS, HAJINYHWE TPUBBIYHBIX

JUIs 00YYarOLIMXCS MHEMHCTUYECKUX OTOP: HArJISAHBIX CXeM, 1a0JI0HOB OOIEro Xoja BhINOJI-

HEHUS 3aJaHUi);

- HCIOJIb30BAHHE JIMCTOB C YIIPAXKHEHUSIMHU, KOTOPBIE TPeOYIOT MUHUMATIBLHOTO 3al0JTHEHMS,

- TIOCTOSIHHOE WCIOJIh30BAHNE HATIISTHOCTH, HABOSIIUX BOIIPOCOB, aHAIOTHI;

- ONTUMAaJIbHAas CMEHa BUJIOB 3aJjaHUi (MI03HABATEIbHBIX, BEPOAIBbHBIX, UTPOBBIX U MPaKTHUE-

CKHX);

- cheuuanbHas MOMOIs B PA3BUTUU BO3MOXKHOCTEH BepOaNbHON U HeBepOaIbHOW KOMMYHH-

KallUM Ha YpOKax anreopsl,

- KOPpEKIUs MPOU3HOCUTEILHOW CTOPOHBI pEYr; OCBOCHHWE YMEHMS HCIOJIb30BaTh Peyb IO

BCEMY CITIEKTPY KOMMYHUKATHBHBIX CUTYAIUH;

- MPUCYTCTBUE B Hadaje pabOThI ATamna o0IIei opraHu3aiuu JesTeIbHOCTH;

- QJIanTHPOBAHHME WHCTPYKIIUU C YYETOM OCOOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEH W WHIH-
BUAYaJIbHBIX TpynHocTel oOyqaromuxcs ¢ 3I1P: ynpouienne GopMyaupoBOK MO rpaMMaTH-
YEeCKOMY U CEMaHTHYECKOMY O(OPMIICHHIO; YIIPOIICHHE MHOTO3BEHBEBOW MHCTPYKITUH T10-
CPEICTBOM JICJIEHUS €€ HAa KOPOTKHE CMBICIIOBBIE €IMHUIIBI, 3a/1a0IIHe MOITAMHOCTD (TIoIIa-
TOBOCTB) BBITTOJTHEHWSI 3a/IaHU; B JIOTIOJHEHUE K THCBMEHHON MHCTPYKIIMH K 3aJaHUI0, TIPU
HEOOXO/IMMOCTH, OHAa JOMOJHHUTEIbHO MPOUYUTHIBAETCS IEJaroroM BCIyX B MEJIEHHOM
TEMIIE C YeTKUMH CMBICTIOBEIMH aKIIEHTAMU;

- IpU HEOOXOJMMOCTH aJalTHPOBAHUE TEKCTa 3aJlaHMsl C YUETOM OCOOBIX 00pa3oBaTENbHBIX



noTpeOHOCTe M MHIMBHIYaJIbHBIX TpyaHocTeil oOyuatommxcst ¢ 3I1P (Gonee kpymHbIi
mpudT, YeTKoe OTrpaHWYECHHE OJHOTO 3aJaHHS OT JIPYroro; YHpOUICHHE (OPMYIHPOBOK
3aJaHusl [0 IPaMMaTUYECKOMY M CEMaHTHUECKOMY O(GOPMIICHHIO H JIp.); MCIOJIb30BAHUE
JIOCTaTOYHOTO KOJIMYECTBA WILTIOCTPALUHA, OOJIEr4alolnIuX BOCHPHITHE, MOHUMAaHUE MaTe-
puana;

- TIpU HEOOXOIMMOCTH HpeAoCTaBieHHe AU(PPEPEeHINPOBAHHONW TTOMOIIHU: CTHUMYIHPYIOIIEH
(omobpenue, SMOIMOHANIbHAS MTOAJIEPKKA), OPraHU3YIOLIeH (IpUBIeYeHNEe BHUMAHUS, KOH-
[IEHTPUPOBAHNE HA BHIIOJIHEHUH PaOOTHI, HATOMHHAHUE O HEOOXOMMOCTH CaMOIIPOBEPKH),
HanpaBJIoNIei (MOBTOPEHNE U Pa3bsICHEHNE HHCTPYKILIUH K 33/1aHUIO);

- BO3MOJKHOCTH OpTaHHM3allMH KOpOTKoro nepepsiBa (10-15 MuH) nmpu HapacTaHuu B MOBEAE-
HUM peOeHKa MPOSBICHUNA yTOMIICHHS, UCTOIICHUS;

- HEJOIYCTHMBIMH SIBIISIOTCS HETaTHBHBIE PEaKIMH CO CTOPOHBI IEarora, CO3/IaHue CHTya-
U, TPUBOAALIMX K SMOIIMOHAILHOMY TPaBMUPOBAHUIO peOCHKA.

JInYHOCTHBIE pe3y/IbTaThl
— OCO3HaHHOE, YBa)KUTEJIbHOE U 100pOXKeaaTeIbHOe OTHOUIEHHE K UCTOPUH, KYJIbType, PeIUIruy,
TPaIUIHSIM, S3bIKaM, IICHHOCTSM Hapo1oB Poccuu u Hapo 0B Mupa;
— TOTOBHOCTb U CIIOCOOHOCTH OOYYalOIIMXCSl K CaMOPa3BUTHIO M CaMOOOpa30BAHUIO Ha OCHOBE
MOTHBAIMM K OOyYCHHIO W TO3HAHHWIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M TIO-
CTPOCHUIO AajbHENIIeH HHANBUYaIbHOW TPaeKTOpUHU 00pa3oBaHMsl Ha 6a3e OPUEHTUPOBKU B MHUpE
npodeccuii U MpoPecCHOHANBHBIX NPEANOYTEHUH, C Y4ETOM YCTOHYMBBIX MMO3HABATEIBHBIX UHTE-
pecoB;
— Pa3BUTOE MOPAJILHOE CO3HAHHE M KOMIIETEHTHOCTh B PEIICHUH MOPAIBHBIX MPOOJIEM Ha OCHOBE
JMYHOCTHOIO BbIOOpa, (POPMUPOBAHNE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOT'O MOBEIEHUS, 0CO3-
HAaHHOTO U OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM TOCTYIIKAM;
— ¢c(hOpMHUPOBAHHOCTb OTBETCTBEHHOT'O OTHOLICHUS K YUEHUIO;
— YB@XHUTEIHHOT'O OTHOIICHHS K TPYy, HAIMYHE OTbITA yYacTUs B COLMAILHO 3HAYMMOM TPY/IE;
— OCO3HaHHOE, YBA)XUTEJIbHOE U JTOOpOKEIaTeIbHOE OTHOLIEHHE K JIPYyroMy YeJOBEKY, €ro MHe-
HUIO, MHPOBO33PEHHIO, KYIbTYpE, S3bIKYy, BEpe, IPa)KIaHCKOW MO3UIMHU. [ OTOBHOCTh M CIIOCOO-
HOCTb BECTHU JAUAJIOT C IPYTUMHU JIFOJIbMH U JOCTUraTh B HEM B3aMMOIIOHUMAHUS.

MeTanpeameTHble pe3yJibTaThl
— CHCTEMaTH3UPOBATh, COMOCTABIATh, aHAIM3UPOBATh, 0000IaTh U HHTEPIPETUPOBATH HH(OPMa-
IIUI0, COJIEPIKAILYIOCS B TOTOBBIX HH(OPMALIMOHHBIX 00bEKTaX;
— BBIIEJATH TIABHYIO M W30BITOUYHYIO WH(POPMAIINIO, BHIIOIHATH CMBICIIOBOE CBEPTHIBAHUE BBIJIE-
JIEHHBIX (h)aKTOB, MBICIICH; MpeACTaBIATh HH(POPMAILIMIO B CKATON CIOBECHOM (hopMme (B BHJIE TUIaHA
WIM TE3UCOB) M B HAIVISIIHO-CUMBOJIMYECKOH Qopme (B BHe TalOnull, rpapUuyecKUX CXeM U aua-
rpamMM, KapT MOHIATUN — KOHLENTYaJbHBIX JUarpaMM, OIOPHBIX KOHCIIEKTOB);
— 3aIOJIHATH U AOTIOJTHSTH TaOJIHIIBI, CXEMBI, IHATPAMMBI, TEKCTBI;
— CaMOCTOSTENIbHO OIPENeNATh edH 00ydeHHUs, CTaBUTh U (POPMYIMPOBATh HOBBIE 33/1a4M B yde-
0e ¥ TTO3HABATENBHON JEATENbHOCTH, PAa3BUBATh MOTUBBI M MHTEPECH CBOCH MO3HABATEIBHON es-
TEJIbHOCTH;
— CaMOCTOSITENIFHO TUIAHUPOBATh MYTH JTOCTHKECHUS IIeJiei, B TOM YHCIIe albTepPHATUBHBIE, 0CO3-
HaHHO BBIOMpaTh Haubosee 3(h(heKTUBHBIE CIIOCOOBI PelIeHNs yU4eOHBIX U MTO3HABATEIbHBIX 33a4;
— OMpeneNnsTh TOHSTHSA, CO37aBaTh OOOOIICHHS, YCTaHABJIMBATH AHAIOTHH, KIAcCH(UIIUPOBATH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH JUIA KiIacCU(UKAIIMM, YCTAHABIMBATh MPUYHH-
HO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PacCykACHHE, YMO3aKIoueHne (MHAYKTUBHOE, Jie-
JTYKTUBHOE, 110 aHAJIOTHH);
— OpraHW30BBIBATH YU4EOHOE COTPYAHUYECTBO M COBMECTHYIO JACSTEIBHOCTh C YIUTEIEM U CBEPCT-
HUKaMH;
— OMpeneNsTh MOTCHIUAIBHBIC 3aTPyIHEHHS TIPU PEeIIeHNH y4eOHOW W TI03HABAaTEIbHOW 3a/1a4u U
HaXOJUTh CPEJICTBA JUIS UX YCTPAHEHUS;

— OIHCHIBATH CBOM OMBIT, OOPMIISIS €T0 IS TIepeiadn IPYTUM JIFOASIM B BUJIE TEXHOJIOTHU pelle-



HUS IPAKTHUYECKUX 33/a4 ONPEAEIEHHOTO KJIacca;

paboTaTh MHAMBUYalIbHO U B IPYIIE: HAXOJUTh O0Ilee PEelICHUE U pa3peliaTh KOH(IUKTHI Ha
OCHOBE COTJIACOBAHUS MO3UIMIA U ydeTa UHTEPECOB; (POPMYIHPOBATH, APTyMEHTHPOBATh M OTCTaH-
BaTh CBOE MHEHHUE;
— IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

Hpe)lMeTHbIe pe3yJabTaThbl 0CBOCHUA anreﬁpm

AnreGpanyeckue BbIpaKeHHs
BbINYCKHUK HAYYUTCS:

OIIEPUPOBATH MOHATHAMH «TOXJIECTBOY», «TOXKICCTBEHHbIE TPE0Opa30BaHUs», PEIIaTh 3a/1a-
4H, coAeprKale OyKBeHHBIE JaHHbIE, padoTaTh ¢ PopMyliamMu;

OIIEpUPOBATH MIOHATUEM KBaJAPATHOTO KOPHSI, IPUMEHSTD €T0 B BBHIYHCIICHHSIX;

BBITOJIHATH MPEOOPa30BaHMsI BRIPAKECHUHN, COACPIKAIINX CTENEHH C IETBIMU TOKA3aTeIsIMU
Y KBaJpaTHbIE KOPHH;

BBITIOJIHATH TOXKJIECTBEHHBIE MPE0Opa30BaHUsl PAllMOHATIBHBIX BBHIPAKEHUH Ha OCHOBE Ipa-
BWJI ICHCTBUH HaJl MHOTOWICHAMH M alnreOpandecKuMHU Apo0siMu;

BBITOJIHATH PA3I0KEHNE MHOTOUJICHOB HA MHOXKHUTEJIH.

BBIIIyCKHI/IK MOJIYYHMT BO3MOKHOCTh:

BBITIOJTHUTH MHOTOIIIArOBBIE MPeoOpa30oBaHMs PAIlMOHATBHBIX BBIPAKECHUH, MPUMEHSIS IIH-
POKHI BBIOOP CITIOCOOOB M IPHEMOB;
MPUMEHSTh TOXKICCTBCHHBIE MPEOOPA30BAHMSI IS PEIICHUS 3a/1a4 U3 Pa3IMYHBIX pa3J/ieioB

Kypca.

YpaBHeHUd
BbInyCKHUK HAy4YUTCH:

peniatb OCHOBHbBIE BHJIbl PALIMOHAJIBHBIX YPABHEHHUM C OJJHON NMEPEMEHHOM, CUCTEMBI ABYX
YPaBHEHUH C ABYMs IIEPEMEHHBIMY;

IIOHUMAaTh YPABHEHHUE KAK BAXKHEUIIYIO MATEMATUYECKYIO MOJIEIIBIIS ONIMCAHUS U U3YUEHUS
pa3HOOOpa3HBIX peabHbIX CUTYAllMi, peniarb TEKCTOBbIE 33JlauM aJreOpandeckuM METO-
IOM;

IPUMEHSTh rpapuuecKkue MpeacTaBIeHUs AJI1 UCCIIEeI0OBaHUSl YPaBHEHUH, UCCIEA0BAHUS U
pELIEHUs] CUCTEM YPAaBHEHUU C IByMsI IEPEMEHHBIMHU.

BbIHyCKHI/IK MOJIYYUMT BO3MOKHOCTD:

OBJIa/IETh CHEMATbHBIMU TPUEMAMH PEIICHUS] YPaBHEHUH U CHCTEM ypaBHEHUH; YBEPEHHO
NPUMEHSTh anmapar ypaBHEHUH Ui pelieHus pa3HOOOpa3HBIX 3aJad U3 MaTEeMaTHKH,
CMEXXHBIX NPEIMETOB, IPAKTUKY;

NPUMEHATHh Tpa@uuecKue MPEeACTaBICHUS IS MCCIECIOBAaHUS YPaBHEHUH, CHCTEM ypaBHE-
HUH, cogepxanmx OyKBeHHbIe KO3()(DUITUEHTHI.

Hepasencra
BbInyCKHUK HAYy4YUTCH:

MOHMMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C OTHOIIEHHEM HEPaBEHCTBA, CBOMCT-
Ba YHUCJIOBBIX HCPABCHCTB,

pelaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON M UX CUCTEMBI; PEIIaTh KBaJpaTHbIE
HEPAaBEHCTBA C ONOPOM Ha rpaduueckue mpecTaBICHHUS,;

IPUMEHSATH almapar HEPABEHCTB Ul PEILIEHUS 3a]a4 U3 Pa3IM4HbIX Pa3esioB Kypca.

BbINyCKHUK MOJYYUT BO3MOKHOCTb:

OBJIQ/IETh PA3JIMYHBIMM NMPUEMAMHU JI0KA3aTeIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSATH al-
napaT HEpaBeHCTB ISl PEUICHHUs PasHOOOpa3HBIX MAaTEeMAaTHYECKHUX 33/ad, 3a]1a4 U3 CMEX-
HBIX NIPEIMETOB U MPAKTHKH;

NPUMEHSATH TpadUyecKre MpeICTaBICHNUs ISl UCCIIEOBAHMS HEPABEHCTB, COJIpKAIINX OY-
KBEHHBIE KO3 PUIIUEHTHI.



YucioBble MHOKECTBA
BbInyCKHUK HAYy4YUTCH:

MMOHUMAaTb TCPMUHOJIOTHIO U CHUMBOJIMKY, CBA3AHHBIC C INOHATHUEM MHOKCCTBA, BBIIIOJJHATH
orncpanur HaaQ MHOKECTBaAMU,
HCIIOJIb30BAaTh HAYAJIBHBIC TPCACTABIICHUSA O MHOKCCTBC HGI;'ICTBI/ITCJIBHBIX YUCCII.

BbInycKHUK MOJYYUT BO3MOKHOCTD:

pa3BUBATH MPEICTABICHUE O MHOXKECTBAX;
pa3BUBATh MPEICTABICHUE O YUCIIC M YHUCIOBBIX CUCTEMaxX OT HATypaJbHBIX YHCEI JI0 JCH-
CTBUTCIIbHBIX; O POJI BBIYUCIIEHUU B IMPAKTHUKE;

pa3BUTh U YIIyOUTh 3HAHUS O NECSTHUYHOW 3alMCH JIEHCTBHTENBHBIX YuceN (TIepUOIye-
CKHE U HETIEPUOJNUECKUE APOOH)

DyHKIMHU
BbInyCKHUK HAY4YUTCSH:

NOHUMATh W MCIIOJIb30BaTh (DYHKIIMOHAIBHBIC TOHSTHS, S3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYCHHUS ),

CTPOUTH TrpaUKU IEMEHTAPHBIX (PYHKINH, UCCIEIOBATH CBOMCTBA YUCIOBBIX (DYHKINH Ha
OCHOBE M3YYCHUS MOBEACHUS UX IPAPHKOB;

NOHUMATh (YHKIHIO KaK BOKHEHIITYI0 MAaTEMaTHYECKYIO MOJIENb JJIsl OMIMCAHUS TPOLIECCOB
U SIBJICHUI OKPYKAIOIIEr0 MUPA, TPUMEHATh (PYHKIIMOHAIBHBINA SA3bIK JJISI OMUCAHUS U HC-
CJIEZIOBAHUS 3aBUCUMOCTEH MEX1y (PH3NUECKUMHU BETMINHAMH;

NIOHUMATh U HUCIOJIB30BaTh SI3bIK IMOCIEAOBATEILHOCTEH (TEPMHUHBI, CUMBOJIUYECKUE 000-
3HauEHUs);

NPUMEHSTH (POPMYJIBI, CBS3aHHBIC C ApU(DMETHUSCKOW U T€OMETPUYECKON MPOTrPECCUsIMU, U
anmapar, c¢()OpMUPOBAHHBIN MPU U3YYSCHUH IPYTUX Pa3[esioB Kypca, K PEUICHUIO 3a/1ad, B
TOM YHCJIE C KOHTEKCTOM U3 PEabHOM KU3HHU.

BLIHyCKHHK MOJIYYMT BO3MOKHOCTD:

MPOBOAMTDH HCCIIEIOBaHMS, CBSI3aHHBIC C U3YUYEHUEM CBOWMCTB (DYHKILMHU, B TOM YHCIE C UC-
MOJIb30BAHMEM KOMITBIOTEpa; HA OCHOBE IpaMKOB M3YYCHHBIX (YHKIMH CTPOHUTH Oojce
CIOXHbIe Tpaduku (KyCOUHO-33aHHBIEC, C BBIKOJOTHIMH TOYKAMH H T.IL.);

WCIIOJIH30BaTh (YHKIMOHATIBHBIE MPEACTABICHUS M CBOWCTBA (DYHKIIMHM PEIICHHUS MaTeMa-
TUYECKHUX 3a/1a4 U3 Pa3JINYHbIX Pa3JeioB Kypca;

pemaTh KOMOMHUPOBAHHBIC 33/1a4u C MPUMEHEHHEM (POpPMYII N-TO YjieHa U CYMMBI TIEPBBIX
N YICHOB apu(METUYECKO U TeOMETPUYECKON MPOTpecCcuii, MpUMEHsI IIpyU STOM amnmapar
YpaBHEHUI U HEPABEHCTB;

MOHUMATh apU(PMETHUECKYI0 U T€OMETPUUYECKYIO TIPOrPEecCHy Kak (DYHKIIMU HATYpaTbHOTO
apryMeHTa; CBS3BIBATh apU(METUUYECKYIO TPOTPECCHIO C JIMHEHMHBIM POCTOM, T€OMETpHYE-
CKYIO - C OKCIIOHEHIIMAJIbHBIM POCTOM.

DJeMeHThI NPUKIIaJHON MaTeMaTHKH
BbINyCKHUK HAYYUTCS:

UCIIOJIB30BaTh B XOJ€ PELICHUSA 3aJay 3JIEMEHTAPHBIE IIPEICTABICHMs, CBS3aHHBIE C IIPU-
ONMKEHHBIMU 3HAYEHUSIMU BEJTMUHH;

UCIOJIb30BaTh MPOCTEiIINe crnocoObl MPECTaBICHNS U aHaIN3a CTATUCTHUECKUX JaHHbIX;
HAXOJUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSITHOCTD CIIy4alfHOTO COOBITHS;

pemaTb KOMOMHATOPHBIE 3a/1a4X Ha HaXO0XJIEHHE YHcia 0OBEKTOB MM KOMOMHAIU.

BbINyCKHUK MOJYYUT BO3MOKHOCTb:

HOHATh, YTO YMCJIOBBIE JAaHHBIE, KOTOPbIE HMCHOIB3YIOTCS JAJS XapaKTEPUCTUKU OOBEKTOB
OKPY’KAOIIEero MUpa, SBJISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO MO 3alUCH MPHU-
ONMMOKEHHBIX 3HAUYEHUH, CO/IepIKAIIMXCS B MHPOPMALIMOHHBIX UCTOYHHKAX, MOXKHO CYJIUTh O
MOTPENIHOCTH MPUOIMKEHNS;

MOHATH, YTO MOTPEIIHOCTh pe3ybTaTa BIYMCICHUN JOJKHA OBITH COM3MEpUMa C MOrpen-
HOCTBIO HCXOJIHBIX JIaHHBIX;



nproOpecTu MepBOHAYAIbHBIN ONBIT OpraHU3aly cOopa JaHHBIX MPHU MPOBEACHUHU OIpoca
OOIIECTBEHHOTO MHEHUS, OCYILECTBJIATh UX aHAIU3, MPEJICTABIATh PE3yJbTaThl OIpoca B
BUIC TaOJIHIIBI, TUATPAMMBIL;

IpUOOPECTH OMBIT MPOBEJECHUS CIYyYalHBIX HKCIIEPUMEHTOB, B TOM YHCIIE C TIOMOIIBIO KOM-
IBIOTEPHOIO MOJCIIMPOBAHUS, UHTEPIIPETALIMN UX PE3YJIBTATOB;

HAY4YHUTHCS HEKOTOPBIM CIIELUAIbHBIM ITPUEMaM peIieHUs] KOMOMHATOPHBIX 33au.



Conep:xkanue y4e0HOI0 npeamera

7 kj1acc

YpaBHeHus

VYpaBHenue c¢ oxHoil nepemeHHol. KopeHb ypaBHeHus. PaBHocuibpHble ypaBHeHHs. (CBolicTBa
YPaBHEHHI C OJHOM IIEPEMEHHOW. YpaBHEHHE KaK MaTeMaTH4eCKas MOJENb PeaJbHON CUTyallH.
JInnelinoe ypaBHeHue. PellieHne TEKCTOBBIX 3aJa4 € ITOMOILUBIO PALIMOHAJIBHBIX YPABHECHUM.
Anredpanyeckne BbIPaKeHUs

BolpakeHue ¢ nepeMeHHbIMU. 3HAaUEHHE BBIPAXKEHUSI C IEpEMEHHBIMU. [lonycTUMbIE 3HaUEHUs Ie-
pemenHbIX. ToxaectBo. ToxxaecTBeHHbIE peoOpa3oBaHus anredpandyeckux BolpakeHHH. Jlokasa-
TEJIBCTBO TOXJ1eCTB. CTENEeHb C HATYypaIbHBIM MOKa3aTesaeM U e€ cBoiicTBa. OqHouneHbl. OIHOWICH
cTanzapTHoro Buja. Crenenb ogHowIeHa. MHorowiensl. MHOrouneH crangaptHoro suaa. CreneHn
MHorouseHa. CioxXeHHe, BBIYUTaHUE U YMHOKEHUE MHOTOWIeHOB. POpMyJibl COKPAIEHHOIO YM-
HOJKEHUS: KBaJpaT CyMMBbI U KBaJpaT Pa3HOCTHU JIBYX BBIPaXCHMM, IPOU3BEACHUE CYyMMBI U Pa3HO-
CTH JIBYX BBIpaXeHH. Pa3nokeHre MHOTOUJICHa Ha MHOKUTENU. BbiHeCeHe MHOKUTEINS 32 CKOO-
K. Meto rpynnupoBkH. Pa3HocTh KBaapaToB 1BYX BblpakeHUil. CymMMa U pa3HOCTh KyOOB JABYX
BBIPAKECHUIN

DOyHKIUH

OyHKIMOHANBHBIE 3aBHCUMOCTH MEXIy BennunHaMu. [loHsTre yakmmn. OyHKIUS Kak MaTeMa-
THUYECKasi MOJIeJIb peabHoro npouecca. Crnoco6sl 3aganus Gpyakuuu. I'pagux pynkuuu. Jinneitnas
¢GyHKIUS ee CBOMCTBA M rpaUKH.

Cucrembl JIMHEHBIX YPABHCHH.

VYpaBHeHue ¢ 1Byms nepeMeHHbIMU. ['paduk ypaBHeHUs ¢ IByMs lepeMeHHbIMU. JIuHeitHoe ypaB-
HEHME C JIByMsl IepeMeHHBIMU U ero rpaduk. CucreMsl ypaBHEHUH ¢ AByMs nepeMeHHbIMU. ['pa-
(duyeckuil MeTo/ pelIeHHs] CUCTEMbl YpaBHEHUI C JBYMs IepeMEHHbIMU. Perienue cucrem ypas-
HEHUI METOJOM IOJCTAaHOBKH U ciloXxkeHUs. Cucrema AByX ypaBHEHHUH C IByMs IIEPEMEHHBIMU KaK
MOJIEJIb PEAbHOU CUTYaLlUH.

Anredpa B MCTOPUYECKOM Pa3BUTHH.

3apokaeHue anredpbl, KHUra O BOCCTAHOBJIEHMM U TPOTHUBOIIOCTAaBIEHUHM Myxammena alib-
Xopesmu. Mcropus ¢popmMupoBaHus MaTeMaTH4eCcKoro si3plka. Kak 3apoauiach upaes KOOpAWHAT.
Ucropus pazsutus noustust ¢yakuuu. JI. @. Maraunkuii, I1. JI. YeOsrmes, H. U. JloGaueBckuii,
B. . bynsakosckui, I11. ®epma, P. Jlexaprt, H. Tapranbs.

8 kimace
PanmonanbHble BbIpaxKeHUs
PanmonaneHele BelpakeHus. PannonanbHast ApoOb. OCHOBHOE CBOWMCTBO pPallMOHAIBHOW JIPOOH.
CrnosxeHue, BBIYUTaHUE, YMHOXKEHHE U JIEJICHHE pallMOHATIBHBIX Jpobeil. Bo3BeneHue pannoHanb-
HOU poOu B cTeneHb. ToxkIeCTBEeHHbIE TPeoOpa3oBaHus pallMOHAIbHBIX BbIpaXKeHUN. PaBHOCHIIB-
Hble ypaBHeHMs. PanuonanbHble ypaBHeHus. CTelneHb C IIeNIbIM IOoKa3aTelleM U €€ CBOMCTBA.
Kk

OyHk1us < u ee rpaduk.

KBagpartnbie kopHu. /lelicTBUTeIbHBIC YHCIA

[Tonsitne 006 uppannoHadbHbIX ynciaax. OOmue cBeIeHHs 0 ACUCTBUTENBHBIX unciaax. KBagpaTHsiii
KopeHb. [loHATHE 0 HAXOXKJEHUN MPUOIMKEHHOr0 3HaUYSHHsI KBaJpaTHOro KopHs. CBoiicTBa KBaj-
paTtHbIX KopHel. [IpeobpazoBanus BeIpakeHUH, cOAepKAIMX KBaApaTHbIe KOpHU. DYHKINU Y =x*

,Y = VX ux cBolicTBa M rpaduKu.

KBanpaTHbie ypaBHeHHsA

KBanpatHoe ypaBHenue. @opMyna KopHel kBagpaTHOTO ypaBHeHus. Teopema Buera. KBanpatHblii
TpéxwieH. KopeHp kBaapaTHOro TtpéxwieHa. CBONCTBa KBagpaTHOToO TpéxuieHa. PasnoxeHue
KBaJPaTHOTO TPEXWIECHA HA MHOXXWUTENU. PerieHne paBHOCWIBHBIX YpaBHEHUH, CBOISALIUXCS K
KBaJpaTHBIM ypaBHEHUsIM. PelieHue 3a1ay, NpuBOASIIMX K KBAJPATHBIM YPABHEHUSIM.

Anre0pa B MCTOPUYECKOM PAa3BUTHH.

Hcropus GpopMHpOBaHUS MaTEMAaTUYECKOTo s3blka. OTKPBITHE MppalMoOHAIbHOCTH. W3 ucropuu



BO3HUKHOBEHUS (hOpMYIT 7Sl pelieHus: ypaBHeHu 3-if u 4-ii crenenet. JI. @. Marauukuii, B. S1.
bynsaxosckuii, A. H. Konmoropos, ®. Buer, H. Tapranss, JI. Kapmano, H. AGens.

9 knacc
HepaBencrBa
UucnoBble HEPaBEHCTBA U UX CBOMcTBA. CI0KEHUE U YMHOXKEHHE YMCIOBBIX HEpaBeHCTB. OLieHu-
BaHUE 3HA4YCHUS BhIpakeHHsA. HepaBeHCTBO ¢ OnHOHM mepeMeHHOW. PaBHOCMIIBHBIE HEPaBEHCTBA.
UucnoBble IPOMEXYTKU. JInHENHbIE U KBaJpaTHbIE HEPABEHCTBA C OJIHOM nepeMeHHOW. CHcTeMsl
HEPABEHCTB C OJJHOM MEPEMEHHOM.
KBagparuunas pyHkums
O6nactp ompezaeneHuss U o0nactp 3HaYeHW (QyHkuu. CriocoObl 3amanus GyHkuuu. [paduk
¢ynkuuu. Iloctpoenue rpadgukoB GpyHKIHIA ¢ moMoOIIbI0 peodpaszoBanuii ¢puryp. Hynu GpyHkmmu.
[TpomexyTku 3HaKonocTostHcTBa (QyHKIMU. [IpoMexyTku Bo3pacTaHUs U MPOMEXKYTKH YObIBAaHMS
¢ynkunu. KBagparnunas ¢pyHKuus ee cBoiicTBa u rpaduxk.
JJieMeHThI NPUKJIATHOH MATEMATUKH.
Maremarnueckoe MozaenupoBanue. [IponenTHbie pacu€rsl. @opMya CI0KHBIX IPOLEHTOB. Ilpu-
OsvKEHHBIE BhIUMCIIEHUS. AOCOIIOTHAsE M OTHOCUTENbHAs norpemHocTd. OCHOBHBIE IIPaBUJIa KOM-
OuHaTopuku. YacToTa M BEpOSATHOCTH CIIydailHOTO coObITHs. Kimaccudyeckoe omnpeeneHne BeposT-
HocTu. HavanbHble cBefeHus o cratuctuke. IIpeacraBienue JaHHBIX B BHJIE TAOJIUL], KPYTOBBIX U
CTONOUYaThIX AuarpamM, rpaduxoB. CTaTUCTUYECKHE XapaKTEPUCTUKU COBOKYIHOCTH JIaHHBIX:
cpeiHee 3HaueHue, MoJ1a, pa3Max, MeJluaHa BEIOOPKH.
Yucii0Bble NOCIE10BATEIBLHOCTH.
[TonsTue yncnoBoit nocienoparesnbHocTU. KoHeuHble n 6eckoHeuHble nocienoBarenbHoctu. Cro-
cOOBI 3aJIaHMsI TIOCIIEZIOBATENILHOCTH. ApudMeTHyecKas U reoMeTpuueckas nmporpeccun. CBOKHCT-
Ba WICHOB apU(PMETHUECKON U reoMeTpuueckoi rmporpeccuit. @opmyiibl 001Lero wieHa apupmeTH-
YEeCKOH U TeOMETPHUYECKON mporpeccuil. POpMyIbl CyMMBI N —TIEPBBIX WICHOB apu(METHUECKON U
reomerpuueckoil mporpeccuii. CyMMa OECKOHEYHOH IeoMeTpUYEecKOH IMpOrpeccuu, y KOTOpon

lgl <1, [IpencraBienne 6€CKOHEYHON MEPUOTUICCKON JTECATUIHON IPOOU B BUIC OOBIKHOBEHHOM
npoou.

AJredpa B HCTOPHYECKOM Pa3BUTHH.

Uctopus pazsutus noustus ¢ynkuuu. Kak 3apogunace teopusi BepostHocTed. Yncna OudoHay-
yu. 3amava JI. [Tuzanckoro (Gubonayun) o kponukax. b. [Tackans, K. T'aycc.



TemaTnueckoe IIAHKPOBAHME

7 knace
Ne
napa- | Coaep:kaHnue
rpa- yueBHOro Kou-Bo | XapakTepucTHKAa OCHOBHBIX BH10B AEATENLHOCTH YeHH-
4acoB Ka (Ha YpOBHe Y4eOHbIX 1elCTBHI)
da MarepuaJjia
I'nasa 1
JInneiiHoe ypaBHeHMe 15
¢ O/THOM MmepeMeHHOMH
1 BBenenue B 3 Pacnoznasams unciioBble BBIPaKEHUS U BBIPAXKEHUS C TIepe-
anredpy MEHHBIMU, JIMHEHBIC ypaBHEHUS. [[puBOAUTH IpUMEpHI BbI-
5 Tueiioe 5 PaXXEHHI C IEPEMEHHBIMU, JIMHEHHBIX YpaBHEeHUN. CocTaB-
yPABHEHHE ¢ JATh BBIP@XEHUE C IIEPEMEHHBIMA 110 YCIOBHIO 3a/1aH. BeI-
omHOi mepe- MOJIHATH IPE0OPa30BaHus BIPAKEHHI: MPUBOAUTD MOT0OHbBIE
MEHHOI ciaraemble, packpbiBaTh ckoOkHU. Haxoauts 3HaueHue Bbipa-
JKE€HUS C IEPEMEHHBIMU IIPH 3aJaHHBIX 3HAYEHUAX NIEPEMEH-
3 Pemrenne 3a- 5 HbIX. Kinaccuduuuposarts anredpanyeckue Beipaxkenus. Onu-
Ja4 ¢ IoMo- CBhIBaTh L€JIbIE€ BBIPAXKECHUSI.
BIO YpaBHE- Dopmynuposams ONPEEICHUE IMHENHOTO ypaBHEeHHUs. Pe-
HUT 1IaTh JUHEHHOE ypaBHEHHE B 0011eM Buje. UHTepnpetupo-
ToBTopeHte 1 BAaTh YPABHEHUE KAK MAaTEMaTUYECKYIO MOJIEIb Peaanoﬁ cu-
1 CHCTEMATH- Tyaluu. QHI/ICHBaTb CXEMY pEIICHUs] TEKCTOBOM 3aJ1auM, pH-
_— MEHATH €€ [UIs pEeLICHUs 3a1a4
y4eOHOro Ma-
Tepuana
KonTponbHas 1
paborta Ne 1
I'naga 2 52
Leibie BbIpaKeHUs
4 ToxnecTBeH- 2 Dopmynuposamo:
HO paBHBIE onpeodenenus: TOXKIECTBEHHO PaBHBIX BBIPAXKEHUH, TOXK/IECTBA,
BBIPA)KCHMUS. CTEIIEHNU C HAaTypaJbHbIM II0KA3aTesIeM, OJTHOWICHA, CTaHAapT-
ToxnectBa HOTO BUJIa OJTHOUWIEHA, KOO PHUIMEHTa OHOWICHA, CTEIICHH
5 CremeHD ¢ Ha- 3 OZIHOUWIEHA, MHOTO1/IEHA, CTENEHH MHOTOUIICHa;
TYpATEHBIM c601icmeéa: CTENEHU ¢ HAaTypaJIbHbIM II0Ka3aTeleM, 3HaKa CTe-
IIOKa3aTenemM TICHH,
npasuna: 10Ka3aTelbCTBa TOXKIACCTB, YMHOKEHHUS OJHOUYJICHA
6 | CeoiicTa 3 Ha MHOTOYJIEH, YMHOXEHHS MHOTOYJIEHOB.
CTCIICHM C Ha- Jloxazvieams ¢ nomowbro yuumeisi CBOUCTBA CTEIIEHU C HATY-
TypaJbHBIM paTbHBIM MOKa3aTeIeM. 3auChIBaTh U IOKA3bIBaTh ()OPMYITBI:
oKasaTeJIicM IIPOU3BEJICHUS CYMMBI U Pa3HOCTH JIBYX BBIpaXXCHUU, Pa3HO-
7 OHOWIEHE! 2 CTH KBaJIpaTOB JBYX BBIPAXCHUH, KBaJIpaTa CyMMBI U KBaJpa-
Ta pa3HOCTH JIBYX BBIpaKE€HU, CyMMBI KYOOB M Pa3HOCTH KY-
8 MHuorousneHs! 00B JIBYX BBIpaKECHHUII.
9 CIIOKEeHHeE 1 3 Buviuuciams 3Ha4eHUE BbIpaXEHUN ¢ iepeMeHHbIMU. [Ipume-

BBIYUTAHUEC
MHOT'O4JICHOB

HATH CBOMCTBA CTETICHU JIJIsl TPeoOpa30BaHUsI BBIPAKEHUH.
BBINOMHATE yMHOKEHUE OJHOWIEHOB U BO3BEJICHUE OJTHOUJIE-




napa-
rpa-

Conep:xanue
yueOHoro
MaTepuaia

Koa-Bo
4yacoB

XapakTepucTHKA OCHOBHBIX BH/I0B €T IbHOCTH Y4eHH-
Ka (Ha ypoBHe y4eOHBbIX AeiCTBHUIH)

KonTponbnas
pabora No 2

10

VYMHOXeHHE
OJHOYJIEHA HA
MHOTOYJIEH

11

YMHOXKEHUE
MHOTroOwIeHa
Ha MHOT'OYJIEH

12

Paznoxenue
MHOT'OYJICHOB
Ha MHOKHTE-
. Beiaece-
HME 00IIEro
MHOKHUTEIIS 3a
CKOOKH

13

Paznoxenue
MHOTOYJICHOB
Ha MHOKHTE-
. Meton
TPYIITUPOBKU

KonTponbhas
paborta Ne 3

14

IIpoussenenue
Pa3HOCTH U
CYMMBI IBYX
BBIPa)KCHUI

15

PaznocTth
KBaJIpaToOB
JIBYX BBbIpaxe-
HUMN

16

KBagpar cym-
MBI U KBaJipaT
Pa3HOCTH JBYX
BBIPAKCHUI

17

[Tpeobpazona-
HUE MHOTO-
qJIeHa B KBaJI-
paT CyMMBI
WM Pa3HOCTH
JIBYX BBIpaxe-
HUH

Ha B CTeNeHb. [IpHBOIUTE OJHOUWICH K CTaHAAPTHOMY BHUTY.
3anuchIBaTh MHOTOWICH B CTAHJAAPTHOM BHUJIE, ONIPEIEIISTh
cTereHb MHOTOWIEeHA. [IpeoOpa3oBhIBATh IPOU3BEICHUE OJI-
HOYWICHA U MHOTOYJICHA; CYMMBI, Pa3HOCTHU, TIPOU3BEICHUS
JIBYX MHOTOYJICHOB B MHOTOWICH. BBIMTOJIHATE pa3iokKeHHE
MHOro4JIeHa Ha MHOKHTEJIN CIIOCOOOM BBEIHECEHUS OOIIEro
MHOJKHUTEJS 3a CKOOKH, CIIOCOOOM TPYIIITUPOBKH, 11O (hOPMY-
JIaM COKPAIIEHHOTO YMHOXKECHHUS U C IPUMEHEHUEM HECKOIb-
KHX crioco00B. Mcrnosp30BaTh yka3aHHBIC IPe0Opa3oBaHus B
MPOLIECCE PENICHUS YPaBHEHHUIA, JOKA3aTeIbCTBA YTBEPKIC-
HUH, pEIICHUS TEKCTOBBIX 3314




napa-
rpa-

Conep:xanue
yueOHoro
MaTepuaia

Koa-Bo
4yacoB

XapakTepucTHKA OCHOBHBIX BH/I0B €T IbHOCTH Y4eHH-
Ka (Ha ypoBHe y4eOHBbIX AeiCTBHUIH)

KonTponbnas
pabora Ne 4

18

Cymma u pas-
HOCTH KyOOB
JIBYX BbIpaxe-
HUH

19

[Ipumenenue
Pa3IMYHBIX
CIoco0oB pas-
JIO’KEHUST MHO-
ro4ieHa Ha
MHOKHTEIH

IToBTOpeHune
U cUCTeMaTHu-
3anus
y4eOHOro Ma-
Tepuana

KonTponbnas
pabora Ne 5

I'naga 3
DOyHKIUHA

12

20

CBsi3u MEXITY
BEJIMYMHAMHU.
OyHKIUSA

21

CnocoOsl 3a-

JTaHus PyHK-
UU

22

I'pacdux
byHKIMHA

23

JInnennas
byHKIM, €€
rpaduxu
CBOMCTBA

IToBTOpeHune
U cCucreMaru-
3anus
y4eOHOro Ma-
Tepuana

KonTponbHas
pabota Ne 6

IIpuooums npuMepsl 3aBUCUMOCTEN MEXKY BETUUHMHAMH.
PaznuuaTh cpenu 3aBUCUMOCTEN (YHKIIMOHATIBHbBIE 3aBUCUMO-
CTH.

Onucwvieams nouamus: 3aBUCUMON Y HE3aBUCUMOM IIEPEMEH-
HBIX, QYHKIMH, apryMeHTa (YHKIUHU; CIIOCOObI 3aJaHUS
¢bynkunu. @opMyaMpoOBaTh ONpeIeNeHus: 00JIaCTH ONpeee-
Hus QYHKIUH, 00J1aCTH 3HaYeHUN QyHKIUH, rpaduka pyHK-
IIUH, TUHEHHON (QYHKLUH, IPSIMOI MPOMOPIIMOHATBHOCTH.
Bviyucnsaims 3HaueHye (PyHKIUU 10 3aJJaHHOMY 3Ha4Y€HHIO ap-
rymenTta. CocTaBiaTh TaOnM1bl 3HaYeHUH pyHKuuu. CTpOoUTh
rpaduk GpyHKIMH, 3a1aHHON TabnnyHo. 1o rpaduky ¢pyHk-
LU, SBJIAIOLIEHCS MOJEIBIO PEabHOIO IpoLecca, ONpee-
JSATh XapaKTEPUCTUKU 3TOro mpouecca. CTpouTh rpaduk Jiu-
HEHON QyHKIIMH U TpSAMON IPOMOPLUUOHATBHOCTH. ONHCHI-
BaTh CBOMCTBA 3TUX (PYHKIUN




Ne
napa- | Conep:xxanmue

rpa- yaeGHOro Kon-Bo | XapakTepuCTHKa OCHOBHBIX BH/I0B HGS}TCJIL];[OCTI/I Y4eHH-
4acoB Ka (Ha ypoBHe y4eOHBbIX AeiCTBHUIH)
da MarepuaJjia
I'naea 4
Cucrembl JTHHEHBIX 20
YPaBHEHHH C AByMs
NnepeMeHHbIMHU
24 | YpaBHeHus ¢ 3
IByMs IIepe- Ilpusooumsv npumepwl: ypaBHEHUS C JBYMsI IEPEMEHHBIMU;
MEHHBIMU JIMHENHOI0 ypaBHEHUS C IBYMS IIEPEMEHHBIMH; CUCTEMBI IBYX
o5 | JIumeiinoe 3 JIMHEHHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU; PEAIBHBIX
yPABHEHHE C MPOLIECCOB, I KOTOpBIUX YpaBHEHHE C IByMS EPEMEHHBIMU
HBYMs TIepe- WJIM CUCTEMA YPaBHEHUU C IBYMs [IEPEMEHHBIMU ABJIAIOTCS
MCHHBIMI I MaTEMATUYECKUMU MOJEIISIMU.
ero rpadux Onpenensts, ABISETCS JIM Napa YUCE PELIEHUEM JJAaHHOTO
YpPaBHEHHSA C ABYMs IIEPEMEHHBIMU.
26 CucreMnl 3 (DopMyﬂupogamb;
YPaBHEHHUH C onpeoeneHus: PEIICHUS] ypaBHEHUS C IBYMsI IEPEMEHHBIMH;
JABYyMs Iiepe- YTO 3HAYUT PEUIUTh YpaBHEHHUE C IBYyMS IIEPEMEHHBIMU; I'pa-
MCHHBIMU. ¢duka ypaBHEHUS C IBYMs [IEPEMEHHBIMH; INHEHHOTO ypaBHe-
['paduueckuit HUs C JBYMS IIEPEMEHHBIMU; PEIICHHS CUCTEMBI YPABHEHUH C
METOJ, pele- JIBYMsI IEPEMEHHBIMU;
HUsL CUCTCMBI ceoticmea ypaBHEHUH C IByMs IEPEMEHHBIMU.
JABYX JIMHEH- Onucwvieamy: cBoicTBa rpaduka JTMHEHHOTO ypaBHEHUS B 3a-
HBIX YpaBHE- BUCUMOCTH OT 3Ha4eHUH K03 (HUIIMEHTOB, rpaduuecKuii Me-
HUH C ABYMsI TOJ, pELICHUS CUCTEMBI IByX YPABHEHUI C IBYMs IIEPEMEH-
NIEPEMCHHBIMHN HBIMH, METOJ OACTAaHOBKH U METO/I CJIOKCHUSI AJIs1 peIICHU:
27 | Pemenue cuc- 2 CHCTEMBI IBYX J'II/IHeI\/'IHLIUX YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.
TeM TMHEHRHELX Cmpoums rpapuK TMHEHHOTO YPaBHEHIs © IBYMS IIepEMeH-
ypaBHeHHiA HBbIMU. Pemiats CUCTEMBI IBYX JIMHEWHBIX YPABHEHU C IBYMs
METOIOM IO IIEPEMEHHBIMU. 5
CTAHOBKH Pewamu TeKCTE)BLIe 3aJa4i, B KOTOPBIX CUCTEMA ABYX JIUHEU-
HBIX YpaBHEHUH C IBYMS IIEPEMEHHBIMU SABJIIETCS MAaTEMATHU-
28 | Pemenue cuc- 3 4eCKOI MO/IENbIO peaslbHOTO Mpoliecca, U HHTEPIPETHPOBATh
TeM HHHef{HHX pe3yIbTaT PEHICHUS] CHCTEMBI
ypaBHEHUH
METOJIOM CJIO-
JKEHUS
29 | Pemenwue 3a- 4
J1a4 ¢ IIOMO-
IIbIO CUCTEM
JIMHEUHBIX
YpaBHEHUI
IToBTOpEHME 1
U CUCTEMATH-
3aLust

yueOHOro Ma-
Tepuana




napa- | Conep:xxanmue
rpa- yueBHOIO Kon-Bo | XapakTepucTHKA OCHOBHBIX BU/I0B AesTe1LHOCTH yIeHH-
4acoB Ka (Ha ypoBHe y4eOHBbIX AeiCTBHUIH)
da MarepuaJjia
KontponbHas 1
pabora Ne 7
IloBTOpEHUE U cHC-
TeMaTu3auus y4eo- 6
HOr0 MaTepHaJa
YnpaxxkHeHus ajis no- )
BTOpPEHHUS Kypca 7
KJjlacca
Hrorosast KOHTPOJIb- 1
Has pabora
8 kiace
Ne Conep-
napa- JKaHue Kou-
rpa- | yuebHoro 5o XapakTepucTHKA OCHOBHBIX BH/I0B AesTeLHOCTH yie-
HHMKA (HA yPOBHE y4eOHBbIX Al CTBH)
da MarTepua- 4acoB
Ja
I'naea 1
PannonaabHEBIE 44
BBIPAKEHU S
1 Panuo- 2 Pacnosnasams uienvie parioHanbHbIE BRIPAXKEHUS, APOO-
HaJTbHBIE HBIC PaIlOHATBHBIC BRIPAKCHHUS, TPHUBOIUTH IIPUMEPHI Ta-
napobu KHX BBIPAKEHUH.
5 OCHOBHO® 3 Dopmynuposamy:
CBOHCTBO onpeaeﬂeuuuﬂ: PALMOHATBHOTO BBIPAKEHHS, JOTYCTHMBIX
parmo- 3HAYCHMH MEPEMEHHOM, TOXK/IECTBEHHO PABHBIX BbIPasKe-
HANLHOR HUH, TOXKIECTBA, PABHOCUJIbHBIX YPaBHEHUH, palliOHAb-
ot HOTO ypaBHEHHsI, CTETICHH C HYJIEBBIM MTOKa3aTeeM, CTeTe-
HU C IIeNIBIM OTPULIATENBHBIM MOKa3aTelleM, CTAaHJaPTHOTO
3 Crnoxenue 3 BH/JIa YMCJIa, OOPATHOM NPOIOPLIHOHATEHOCTH;
U BbIYUTA- ceoticmea: OCHOBHOE CBOMCTBO paIllMOHAIBHON Jpodu,
HHEC pa- CBOICTBA CTENEHU C IEIBIM NTOKA3aTeNIeM, YPaBHEHUH,
[IUOHAITb- k
HBIX JIPO- bynkiuy y = n :
Oeti ¢ npaeuna: CIOXKEHUsI, BBIYUTAHUS, YMHOXKEHUS, JI€IEHUS
OZIHAKO- npobeii, BO3BEICHNS JPOOH B CTETICHB; YCIOBHE PABEHCTBA
BLIMH IpO6H HYIIIO.
3HaMmeHa- /Jloka3zvleame ¢ nomowbio yuumens CBOMCTBA CTENEHU C
TeJSIMU




napa-
rpa-

ha

Conep-
JKaHUe
yueOHoro
MaTepua-
Ja

Ko.-
BO
Jac0B

XapakTepucTHKA OCHOBHBIX BH/I0B €T IbHOCTH y4e-
HHMKA (Ha ypOBHe Y4eOHBIX JAeiicTBH)

Crnoxxenue
¥ BBEIYUTA-
HHUE pa-
LIMOHAIb-
HBIX JIPO-
Ocii

C pa3HBIMHU
3HaMCHa-
TEIIMU

Kon-
TpOJIbHAS
pabota Ne
1

YMHOXKE-
HHUE U Jie-
JIeHUe pa-
IIMOHAIb-
HBIX JIPO-
Oeii. Bos-
BEJICHUE
paruo-
HaJIbHOM
poOu B
CTEIIeHb

Toxnect-
BEHHBIC
npeoOpa-
30BaHUS
paruo-
HaJIbHBIX
BBIpaXKe-
HUM

Kon-
TpONbHAsS
pabota Ne
2

PaBHo-
CHJIBbHBIE
ypaBHe-
HUSL.
Pammo-
HaJIbHBIC
YpaBHEHUS

L[EJIbIM TIOKa3aTelIeM.
Onucwviéams Tpa@UUeCKHii METOJT PEIICHUST ypaBHEHU N
C OJIHOM MEPEMEHHOM.
Ilpumensms OCHOBHOE CBOMCTBO pallMOHAIBLHOMN IpOOH ISt
COKpalleHus u npeoOpazoBanus apoodeil. [IpuBoauts a1podu
K HOBOMY (001iemy) 3HameHaTeno. Haxoaute cymmy, pasz-
HOCTb, IPOU3BEICHNE U YaCTHOE ApoOeil. BRIMOTHAT TOX-
JIECTBCHHBIE TIPe0Opa30BaHUs PAIIMOHAIBHBIX BBIPAXKEHUH.
Pewamys ypaBHEeHUs ¢ IepeMeHHON B 3HaMeHaTese Ipoou.
Ilpumensims CBOMCTBA CTEIIEHHU C LIEJIBIM MOKA3aTeIeM IS
peoOpa30BaHUs BHIPAKEHUM.
3anucvieampb 4ucia B CTAHAAPTHOM BHUJIE.
Buvinonnams noctpoeHue u yrenue rpaduka QyHKIUHU

K

y=—
n




napa-
rpa-

pa

Conep-
JKaHUe
yueOHoro
MaTepua-
Ja

Ko.-
BO
Jac0B

XapakTepucTHKA OCHOBHBIX BH/I0B €T IbHOCTH y4e-
HHMKA (Ha ypOBHe Y4eOHBIX JAeiicTBH)

CreneHs ¢
IICJIBIM
OTpHIIa-
TCJIbHBIM
MoKasare-
JIeM

CpoiicTBa
CTEIEHU

C LIEJIBIM
IoKa3are-
JIEM

10

OyHKIMA
y=—mueé
X

rpaduk

Kon-
TPOJbHAS
pabota No
3

I'naga 2
KBaaparnsie

KOPHH.

JleiicTBUTEIbHBIE

yucJjaa

25

11

OyHKIUSA
y=x’ueé
rpaduk

12

KBagpart-
HBIE KOp-
HH.
Apudme-
TUYECKUH
KBaJpat-
HBIHA KO-
PEHb

13

Muoxect-
BO U €T0
3JICMCHTBI

Onucvieams: IOHSITHE MHOKECTBA, DJIEMEHTAa MHOYKECTBA,
CHIOocOOBI 3aJJaHMsI MHOXKECTB; MHOXKECTBO HAaTYpaJIbHBIX
YHUCEJ, MHOXECTBO IIEJIBIX YHCEJ, MHOXKECTBO PAIlMOHATb-
HBIX YMCEJI, MHOKECTBO JEHCTBUTEIBHBIX YUCEN U CBSI3U
MEXy STUMH YHCIIOBBIMA MHOXKECTBAMH; CBSI3b MEXKTY
0ECKOHEYHBIMU JACCITUYHBIMU JPOOSIMHU U PAIllHOHATBHBI-
MU, UPPALMOHATLHBIMU YU CIIAMH.

Pacnosnasame panimoHalibHbIE U UPPALIMOHATIBHBIE YKCIIA.
[TpuBOIUTE IPUMEPHI PAIIMOHATILHBIX YUCET U UPPAIHO-
HaJIbHBIX YUCEI.

3anucvieams ¢ TOMOIIBIO (HOPMYJIT CBONCTBA JEHCTBHI C
JEUCTBUTEIbHBIMU YHCIIAMH.

Dopmynuposamy:

onpeodeneHus: KBaJIpaTHOTO KOPHS U3 YucIia, apudmernde-




Ne Conep-

napa- JKaHUe Kou-
rpa- | yuebHoro 5o XapakTepucTHKa OCHOBHBIX BHI0B AesITeJILHOCTH y'ie-
HHUKA (HA YPOBHE YUeOHBIX JieiicTBHIA)
¢ha MaTepua- 4acoB
Ja
14 [TonmHoO- 2 CKOTO KBaJPAaTHOTO KOPHS U3 YHUCIIA, PABHBIX MHOXKECTB,
KECTBO. MOJIMHOXKECTBA, MIEPECEUCHNUS MHOKECTB, O0bETUHEHUS
Onepanuu MHO>KECTB;
HaJ MHO- ceoiicmea: GyHKIAN Y = X°, apHMETHICCKOTO KBaIPATHO-
KCCTBaMH TO KOpHS, QyHKIUH Y = Jx.
15 Hucnosbie 2 Jlokazvieams ¢ nomowso yuumesss CBOMCTBA apupMeETHYIC-
MHOKEeCT- CKOTO KBaJPAaTHOTO KOPHSI.
Ba Cmpoums rpaduxu GyHKIHM Y = X2 1 y = Jx.
16 CBoiicTBa 4 [TpuMeHsITh MOHATHE ApUPMETHIESCKOTO KBaIPATHOTO KOP-
apudme- HS JUI BBIYUCITICHUS 3HAYEHUN BBIPAKEHUH.
THYECKOTO Ynpowame Beipaxenus. Pemats ypaBHenusi. CpaBHUBATh
KBazpaT- 3HauYEHUS BhIpaKeHU. BeImomHATs mpeoOpa3zoBaHue BbI-
HOTO KOp- paxeHu ¢ IPUMEHEHUEM BBIHECEHUS MHOXKHUTENS U3-TI0]]
HS 3HaKa KOpHs, BHECEHHE MHOXKUTEJIS MMOJ] 3HaK KOpHA. BbI-
IIOJIHATH OCBOOOXKEHHE OT UPPALIMOHAIIBHOCTH B 3HAMEHA-
17 Toxcpect- 5 Tese JpoOu, aHAIU3 COOTHOIICHUI MEX1y YHUCIOBBIMU
BCHHDIC MHOXECTBAMHU U UX IJIEMEHTaMH
peodpa-
30BaHUs
BbIpaXe-
HUM,
coJiepKa-
111170
KBajipat-
HBIE KOp-
HU
18 OyHKIUS 3
y=~/xu
e€ rpaduk
Kon- 1
TpONbHAsS
pabota Ne
4
I'naga 3
KBaaparubie 26

YPaBHEHHS




Ne Conep-
napa- JKaHUe Kou-
XapaKkTepucTHKA OCHOBHBIX BH/I0B /1eAATEJIbHOCTH y4e-
rpa- | y4eOHOro BO N N
HHMKA (Ha ypOBHe Y4eOHBIX JAeiicTBH)
ha MaTepHa- 4acoB
Ja
19 Ksagpart- 3 Pacnoznasame v npUBOAUTH IPUMEPHI KBAIPaTHBIX ypaB-
HBIE ypaB- HEHUH pa3IMYHbIX BUJIOB (TIOJIHBIX, HENIOJIHBIX, IPUBEAEH-
HEHUS. HBIX), KBaJPAaTHBIX TPEXUICHOB.
Pewmenne Onucviéams B 0011eM BUJIE PEILICHUE HETIOIHBIX KBaApaT-
HETIOJIHBIX HBIX YPaBHEHUM.
KBaJpar- Dopmyruposams:
HBIX YpaB- onpedeyieHus: ypaBHEHUS TIEPBOM CTETICHU, KBAIPATHOTO
HEHUU YpaBHEHUS; KBaAPATHOIO TPEXUJIEHA, JUCKPUMUHAHTA
KBaJpAaTHOI'O YpPaBHEHUS
20 dopmyna 4 AP ypast N
. 1 KBaJPaTHOIO TPEXUJIEHA, KOPHS KBaPATHOIO TPEXUJICHA;
KOpHCHU > )
OMKBaJPaTHOTO YpaBHEHMUS;
KBaJpat- . .
HOTO C601iCcmea KBaIpaTHOTO TPEXUIICHA;
ypaBHEHHs meopemy Buera u 00paTHyIO eii Teopemy.
3anucvliéams 1 10Ka3bIBATh (HOPMYILYy KOPHEN KBaJIPaTHOIO
21 Teopema 3 ypaBHeHus. McciienoBars KOJIMYeCTBO KOPHEN KBAaAPaTHOTO
Buera YPaBHCHU B 3aBUCMMOCTH OT 3HAaKa €ro JUCKPHUMHUHAHTA.
Kon- 1 Joxazwieams ¢ nomowwio yuumens meopemvi: Buera
TponbHas (mpsimyto ¥ 00paTHYI0), O PasIoKEHUN KBaJIPaTHOIO TPEX-
paBora Ne YJIeHa Ha MHOYKUTEJH, O CBOMCTBE KBAJAPATHOIO TPEXUJICHA
5 C OTPULATEIbHBIM TUCKPUMUHAHTOM.
Onucvleams Ha IPUMEPAX METOJI 3aMEHBI IEPEMEHHON IS
22 Ksanpar- 3 peuIeHusl ypaBHEHU.
HBIM TPCX- Haxooums KOpHY KBaJIpaTHBIX YPaBHEHUH pa3IMYHbBIX BU-
HIICH noB. [Ipumensts Teopemy Buera u oOpatHyto eif Teopemy.
23 Permmenue 5 BrINonHATE pa3iokeHue KBaApaTHOrO TPEXUIEHA HA MHO-
ypaBHe- xurend. HaxoauTs KOpHM ypaBHEHUN, KOTOPBIE CBOASTCS K
HUi, KO- kBaapaTHbIM. COCTaBIIATh KBaJIpaTHbIE YPABHEHUS U ypaB-
TOpbIC HEHHsI, CBOJAIIMECS K KBaJIPATHBIM, SIBJIIOIIMECS MaTEMa-
CBOJIATCS TUYECKUMU MOJIEISAMU PEAIbHBIX CUTYALIUI
K KBaJI-
paTHBIM
YpaBHEHU-
SIM
24 Parmo- 6
HaJIbHBIE
YpaBHEHUS
KaK Mare-
Marnye-
CKHE MO-
JIEJH pe-
aNbHBIX

CUTYyalHit




Ne Conep-
napa- JKaHUe Kou-
rpa- | yuebmoro 5o XapakTepucTHKA OCHOBHBIX BH0B AeATeILHOCTH yie-
HHMKA (Ha ypOBHe Y4eOHBIX JAeiicTBH)
ha MarTepua- 4acoB
Ja
Kon- 1
TPOJIbHAs
pabota Ne
6
IloBTOpEHUE
U CHCTEeMATH3a-
uus 10
y4eOHOro mare-
puaja
YnpaxaeHus 1 9
IIOBTOPEHMS Kypca
8 kiacca
Kontposbnas pa- 1
6ota Ne 7
9 kanace
Conaep-
Ne Aanue Koa- XapakTepucTHKA OCHOBHBIX BU/I0B eATEJbHOCTH y4e-
n/n yueouoro Bo HHMKA (Ha ypOBHe Y4eOHBIX JeiicTBHI)
Marepua- 4acoB
Ja
I'naga 1 20
HepaBencrBa
1 UYucnossie 3 Pacnoznasams v TpUBOANUTH PUMEPHI YUCIIOBBIX HEPABEHCTB,
HEpaBEHCTBA HEPABEHCTB C IEPEMEHHBIMU, TUHEHHBIX HEPABEHCTB C OAHON
2 OCHOBHBLC 2 MEPEMEHHOM, IBOMHBIX HEPABEHCTB.
CBONCTEA H- Dopmynuposamy.:
CTOBLIX Ho- onpe()eizeyu;z: CPaBHEHHs JBYX THCEN, PEIICHHA HEPABEHCTBA
DABCHCTE C OJJTHOW NEPEMEHHOM, pAaBHOCUJIbHBIX HEPABEHCTB, PEILICHUS
CHUCTEMBbI HEPABEHCTB C OJTHOM TIEPEMEHHOM, 00JIacTH OTmpeie-
3 Cnoxenue u 3 JIEHUS BBIPA)XKCHHUS;
YMHOXCHHC C60UCMBa YUCIIOBBIX HEPABEHCTB, CIIOXKEHUS U YMHOKEHUS
YHCIIOBBIX YHCJIOBBIX HEPABEHCTB
HEPABEHCTB. Loxazvieams ¢ nomowbto yuumens:. CBOMCTBA YUCIOBBIX HeE-
OuennBanne PaBCHCTB, TCOPEMBI O CIIOKCHUH U YMHOXCHHUM YUCJIOBBIX HE-
3HA4YEHHUS PaBEHCTB.
BBIPAKECHUS




Conep-
JKaHue Kou-
Ne XapakTepucTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH y4e-
n/n yuebHoro Bo HHMKA (HA YPOBHE Y4eOHBbIX AelCTBHIA)
MaTepua- 4acoB
Ja
4 HepasenctBa 1 Pewams nuneiiHple HEpaBEHCTBA. 3aNUChIBAaTh PEIICHUS He-
C OJJHOM Iie- PaBEHCTB M UX CUCTEM B BHJIC YHCIOBBIX TPOMEKYTKOB, 00be-
peMeHHOH JUHEHHUS], IEpeceyeHMs YUCIOBBIX MPOMEXKYTKOB. Pemarh
5 PemeHie He- 5 CUCTEMY HEPABEHCTB C OJTHOM IIEPEMEHHOM. OueHPuIBaTL 3Ha-
PABEHCTB ¢ YyeHue BbIpakeHus. M300paxkaTh Ha KOOPAMHATHOM MPSMOii
. 3a/IaHHbIC HEPABEHCTBAMH YHUCIIOBBIE MPOMEKYTKHU
OJIHOI1 Iepe-
MeHHOU. Yu-
CJIOBBIE IIPO-
MEXYTKU
6 Cuctemsr 5
JINHEUHBIX
HEPABEHCTB C
OJIHOM mepe-
MEHHOM
KonTposibnas 1
pabota Ne 1
I'nasa 2
KBagpaTuunasn 38
byuxums
7 [ToBTOpEeHME 3 Onucvieamsb IOHATUE QYHKIMU KaK IPpaBUJIa, yCTaHABJIUBAIO-
U pacumpe- LIETO CBA3b MEXAY FJE€MEHTaMU JABYX MHOXECTB.
HUE CBejie- Dopmynuposams.:
HU# 0 QyHK- onpedeneHus: HyNs (PYHKIIMH; IPOMEKYTKOB 3HAKOTIOCTOSH-
1007031 ctBa GyHKIMM; GYHKIIMU, Bo3pacTatomie (yObIBaroIeil) Ha
8 CroiicTsa 3 MHO’KECTBE; KBaJIpaTHUHON (PYHKIIUU; KBAIPATHOTO HEPABEH-
byHKIMH CTB%; .
ceoticmea KBaipaTUYHON (DYHKIUH;
9 Kak moctpo- 3 npasuna NOCTPOeHUs rpa@uKOB QYHKIHMM ¢ TOMOIIbIO IPE0o-
UTh rpauk pasoanuii Buga f(x) — f(x)+a;
byHKIMH Y = f(x) — f(x + a); T(X) — kf(x).
kf(x), ecrn Cmpoums rpaduku GyHKIMHA ¢ TOMOLIBIO TPpeoOpa3zoBaHUM
U3BECTCH suma f(x) — f(X) + q;
rpaduk f(x) = f(x + a); f(X) — kf(x).
byHKIIH Cmpoumuw rpaduk kBagpaTuaHon Gpyukmuu. [lo rpaduky
y =f(x)




Conep-
JKaHue Kou-
Ne XapakTepucTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH y4e-
n/n yuebHoro Bo HHMKA (HA YPOBHE Y4eOHBbIX AelCTBHIA)
MaTepua- 4acoB
Ja
10 Kaxk moctpo- 4 KBaJIpaTUYHOMN (PYHKIIMH OMHICHIBAThH €€ CBOMCTRA.
UTh rpaduKu Onucvleams CXeMaTUIHOE PACIIONIOKEHHE MapadoIIbl OTHOCH-
byHKIU Yy = TEJBHO OCH abCIHCC B 3aBUCUMOCTH OT 3HaKa CTapIlIero Ko-
f(x)+b s punreHTa 1 AMCKPUMHHAHTA COOTBETCTBYIOIETO KBapaT-
ny="f(x+ HOTO TPEXUJICHA.
a), eCIi u3- Pewamy xBazpaTHbIe HEPABEHCTBA, UCIOJIb3Ys CXEMY pacIo-
BECTEH Ipa- JI0’KeHUs TapaboIIbl OTHOCUTENIBHO OCH abclucc.
¢buk GpyHK- Onucvieams TpaUIecKuil METO PELICHUS CUCTEMBI IBYX
un Y = f(X) ypaBHEHUH C IBYMS IEPEMEHHBIMH, METO/]I TIOJICTAHOBKU U
11 Kapari- 6 METOJI CJIOKEHUS ISl PEIICHUS] CUCTEMBI JIBYX YpaBHEHUH c
Hast (yHE- JBYMsI IEPEMEHHBIMU, OJTHO U3 KOTOPBIX HE SIBISIETCS JTMHEH-
nus, e€ rpa- HBIM
ik 11 CBOH- Pemavmb TEKCTOBBIE 37111, B KOTOPBIX CCTEMA 1BYX yPaB-
oIB HEHHIA C IByMsI IEPEMEHHBIMU SIBJISIETCSI MATEMAaTHIECKOH MO-
JIENIbI0 PEaIbHOTO IpoIiecca, U MHTEPIPETUPOBATh PE3yIbTaT
Kontponerast 1 PEILICHHS CHCTEMBI
pabora No 2
12 Permenne 6
KBaJIpaTHBIX
HEPaBEHCTB
13 Cucremsl 6
YPaBHEHHUH C
JBYMsI Tiepe-
MEHHBIMH
14 Pemenue 3a- )
a4
C TIOMOILIBIO
CUCTEM
YpaBHEHUU
BTOPOH CTe-
MeHU
KoHnTponbHas 1
paborta Ne 3
I'naga 3
JJIeMeHTbI NPUKJIAA- 20
HOM
MaTeMaTHKHU
15 Marematu- 3 Ilpusooumsv npumepol.
4ECKOE MO- MaTeMaTHYECKUX MOJIENeH peabHbIX CUTYAIUi; TPUKIaTHBIX
JIeJIMPOBaHKe 3a/1a4; MPUOIMKEHHBIX BETMYHMH; UCIIOJIb30BAHUS KOMOMHA-
16 T — 3 TOPHBIX TIPABHUII CYMMBI U IPOU3BEACHUS;, CITYJAHBIX COOBI-

pacuEThl

TPII)II, BKJIIO4Yasi 1OCTOBCPHBEIC U HEBO3MOXKHEBIC CO6BITI/I$I; OIIbI-




Conep-

JKaHue Kou-
Ne XapakTepucTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH y4e-
n/n yuebHoro Bo HHMKA (HA YPOBHE Y4eOHBbIX AelCTBHIA)
MaTepua- 4acoB
Ja

17 [Tpubnuxén- 2 TOB C PABHOBEPOSATHBIMU UCXOJIaMHU; IPECTABICHUS CTaTU-
HBIE BBIUUC- CTHUYECKHX JAHHBIX B BUJE TAOJHII, JUarpamMmm, rpaduKoB; Hc-
JIeHus 10JIb30BAaHUSI BEPOSTHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJIE-

18 OcHoBHBIE 3 HH.
mpasma Dopmynuposams: } }
KOMGHHATO- onpeodenenus: abCOTOTHON MOTPEIIHOCTH, OTHOCHTEIHHON
— MOTPEIIHOCTH, JOCTOBEPHOT'O COOBITHS, HEBO3MOKHOTO COOBI-

TUS; KJIIACCUUECKOE OIPEIETICHUE BEPOSITHOCTH;

19 Yacrora n 2 npasuia: KOMOMHATOPHOE MTPABUIIO0 CYMMBbI, KOMOMHATOPHOE
BCPOATHOCTD IIPaBUJIO NPOU3BCICHUS.
cnyqaﬁﬂoro Onucvieams 3TaNbI pelIeHrs] TPUKIATHON 3a]]a4H.

COOBITHS [osicHATE ¥ 3anUCBHIBATh (POPMYITY CIOKHBIX IPOIICHTOB.

20 Kacciye- 3 [IpoBOAUTH NPOLEHTHBIE PACUYETHI C UCIIOJIB30BAHUEM CIIOXK-
CKOE onperie- HBIX MPOIIEHTOB. )
fTewHe Bepo- Haxooumw TOYHOCTb MPUOJIMIKEHUS 110 TaOJIUIIe TPUOIHKEH-
STHOCTH HBIX 3HAYCHUI BETMIMHBI. VICIIONMb30BaTh pa3indHbie (OPMBI

3anucu NpUOIMKEHHOTO 3HAYeHUS BeTUYUHbI. OLleHUBaTh

21 Hauanbubie 3 npUOIMKEHHOE 3HAYCHNE BETMIUHBI.

CBCICHMA 1Iposooums ombITHL CO cnyyaitHbIMU Ucxofamu. [1oscHATH u

0 CTaTHCTHKC 3aMMChIBaTh (POPMYITY HaXO0XKIEHHS YaCTOTHI CIy4aifHOTO CO-

KoHTponbHas 1 ObITHS. OMHUCHIBATH CTATUCTUYECKYIO OIICHKY BEPOSITHOCTH

pa6ora Ne 4 cirydaitHoro coobITrsi. HaxoauTh BEpOSITHOCTD CITy4aitHOTO
COOBITHS B OTIBITAX C PABHOBEPOSITHHIMU HCXO/IaAMHU.
Onucvieams 3Talbl CTATUCTHUECKOTO HccaeaoBanus. Odopm-
TTh UHGOPMAIUIO B BUE TaOIUIl U AuarpaMM. M3Briekartsb
nH(popManuo u3 Tabiuil 1 quarpamMm. HaxoauTs 1 mpuBoInuTh
MIPUMEPBI UCTIOIb30BAHMS CTATUCTUYECKUX XapaKTEPUCTUK
COBOKYITHOCTH JJaHHBIX: CPE/IHEE 3HaUCHHE, MOJIa, pa3Max,
MeJaHa BEIOOPKHU

I'naga 4
Yucaosbie 17
NOCJIe/10BATEJIbHOCTH

22 Yucnossie 2 IIpusooums npumepul. IOCIENOBATEILHOCTEN; YUCIOBBIX MO-
MocJe10Ba- CJIEIOBATENbHOCTEN, B YACTHOCTH apU(PMETHUECKON 1 TeOMET-
TEIbHOCTH pUYECKON MPOrpeccuil; COIb30BaHUS MOCIEI0BATEIbHOCTEN

23 ApudmeTn- 4 B pealbHOM JKU3HU; 33]1a4, B KOTOPBIX PACCMaTPUBAIOTCS CYyM-
qecKan mpo- MBI ¢ OECKOHEUHBIM YHCIIOM CJIaraeMbIX.
rpecens Onucvieams: IOHATHE NOCIIEN0BATEIBLHOCTH, YJ€HA ITOCIEN0-

BaTEIbHOCTH, CIIOCOOBI 3a/1aHNUs TOCIEA0BATEIHLHOCTH.

24 Cymman 3 Buiyucnams dineHsl Mociae10BaTenbHOCTH, 331aHHON (hopMy-

MEPBBIX uJie- JIOM N-TO 4YIeHa WIH PEKYPPEHTHO.

HOB apume- Dopmynuposams.

THYECKOH onpedeneHus: apuPMeTHIECKON MPOrpeccuu, FeOMETPUIECKON
MIPOrpeccuu




Conep-

JKaHUe Kou-
Ne XapakTepucTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH y4e-
n/n yuebHoro Bo HHMKA (HA YPOBHE Y4eOHBbIX AelCTBHIA)
MaTepua- 4acoB
Ja
25 I'eomerpuue- 3 MPOTrPECCHU;
cKas IIpo- C80UCMBa YIICHOB T€OMETPHUYECKON U apuPMETHIECKOI Mpo-
rpeccus rpeccHil.
26 Cymma n 2 3adasame apupMETHYECKYIO M TEOMETPUIECKYIO IPOTPECCUU
IEPBBIX YJIe- PEKYPPEHTHO.
HOB I'€OMET-
——— 3anu0b16vamb U NOSCHAMDb (b?pMYJ'IBI 061ufero yjieHa apudme-
TUYECKOW U T€OMETPUUYECKON MTPOTPECCU.
IIpOrpeccuu
3anucvieamsv 1 dokazvliéams: HOPMYIBI CyMMBI N IEPBBIX
27 Cymma Gec- 2 4IEHOB apU(PMETHUECKON U T€OMETPUYECKOM TIPOTPECCHIA;
KOHEYHOM (hopMyIIbI, BRIpa)KAIOIIUE CBOWCTBA YWICHOB apu(METHUYECKOM
reoMeTpuye- Y TEOMETPHUYECKON IPOTPECCHIA.
CKOH Ipo- Buiyucnams cymmy 6€CKOHEUHON TeOMeTpUUYECKON Iporpec-
rpeccuy, y cud, y Kotopoii | q | < 1. [IpeacraBnsTe OECKOHEUHBIE MTEPHO-
KOTOpOii | q | JTUYECKHE TPOOH B BUJIC OOBIKHOBEHHBIX
<1
KontposbHas 1
pabora Ne 5
IToBTOpEHHE
U CHCTEeMATH3ALHA 10
y4eOHOro marepuaja
YnpaxHeHus A 1no- 9
BTOpEHUs Kypca 9
KJlacca
KonTponbhas padota 1

Ne 6




MartepuaJibHO — TEXHHYECKOe o0ecreyeHue

OcHoBHas JIUTEpPaTypa
1. Anrebpa: 7 Kiacc: y4eOHHMK /ISl ydYamuxcs o0meoOpa3oBaTeNbHBIX yUPEKICHUI/

A.I'Mep3nsk, B.b.Ilononckuit, M.C.Skup. — M : Benrana-I'pag, 2012

2. AnreOpa: 7 Kiacc: MUIAKTUYECKHE MaTepuanbl: COOPHUK 3a/ad U KOHTPOJBHBIX padboT/
A.I''Mep3msik, B.B.Ilononckuii, M.C.Skup. — M : Benrana-I'pad, 2013

3. Amnrebpa: 7 xmacc: meroaumdeckoe mocooue/E.B.byniko, A.I''Mepzmsak, B.b.IlomoHckuid,
M.C.Axup. — M : Benrana-I"pad, 2013

4., Anrebpa: 8 kmacc: y4eOHHMK I ydammxcs 0OIIeoOpa3oBaTEeNIbHBIX —YUYPEIKICHUM/
A.I''Mep3msak, B.b.ITononckuii, M.C.SIkup. — M : Benrana-I'pad, 2013

5. Aunrebpa: 8 kimacc: TUAAKTUYECKHE MaTepuaibl: COOPHMK 3ajad W KOHTPOJIbHBIX pabot/
A.I''Mep3msik, B.B.Ilononckuii, M.C.Skup. — M : Benrana-I'pad, 2013

6. Anrebpa: 8 kmacc: meroguueckoe nmocooue/E.B.byniko, A.I'Mepsnsik, B.b.Ilononckuid,
M.C . Skup. — M : Benrana-I'pad, 2013

7. AnrebOpa: 9 kmacc: ydeOHMK M yyalluxcs o0IIeoOpa3oBaTENbHBIX YUpEKICHUMN/
A.I''Mep3mak, B.b.Ilononckuii, M.C.fxup. — M : Berrana-I"pad, 2014

8. AunreOpa: 9 kiacc: OUIaKTUYECKHEe MaTepuanbl: COOPHUK 3a/lad U KOHTPOJBHBIX padboT/
A.I''Mep3msak, B.b.Ilononckuii, M.C.Axup. — M : Berrana-I"pad, 2014

9. Aunrebpa: 9 kmacc: meroguueckoe nocooue/E.B.byniko, A.I'Mepznsk, B.b.Ilononckuii,
M.C SAxup. — M : Benrana-I'pad, 2014

JlonoJIHUTeIbHAS JIUTepaTypa
I'aBpunosa T.Jl. 3anumMarenbHast MatemaTka: 5-11 knaccel. — Boarorpaa: Yuutens, 2008
JleButac I'.I'. HecrangaptHeie 3anaun no maremaruke. — M.: UJIEKCA, 2007
3. dapkoB A.B. Marematnueckue onmmmnuansl B mkone: 5-11 kmaccel. — M.:Aiipuc-IIpecc,
2005
4. Tlnuyrun JI.®. 3a ctpanunamu ydeOHuKa anredpsl. — M.: IIpocsemenue, 2010
[Toita Ix.Kak pemars 3ampauy? — M.:IIpocsemenue, 1975

™=
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DJIeKTPOHHbIE 00pa3oBaTe/ibHbIEe pecypchl

. Marematuka 5-11. ITpaktuxkym. «Ipodar, 2003

2. Marematuka 5-11 xmaccel. [Ipaktukym. YueOHOe 3neKTpoHHOE m3maHue. lloaroromieHo

npu coneiicrBun HOIIK — mox pexa. yoposckoro

3. Cepus «1C: Komneknust 00pa3oBaTeNbHBIX pecypcoBy». S ymero pemars ypaBHeHus. MHTe-
PaKTUBHBIN TpEHAXKEP I 2-8 KIIACCOB

http://urokimatematiki.ru/

http://www.matematika-na.ru/

http://www.unimath.ru/?mode=0&idstructure=80010

http://www.vneuroka.ru/matmir_teacher.php?cat=2&sub=2

[EEN

No gk

O0opynoBanne n npudOpHI

. Kommnsrorep. I[IpoekTop. Dxpan

. MHecTHueckue cXxeMbl 110 BCEM pas3zeiiaM
[TnanmeT (MM KOMIIBIOTEP) [T y4alerocs
JIuneiika
TpeyroabHuK
Hupkyinb
Tpancnoptup
Kiacchas nocka

PN APS WG


http://urokimatematiki.ru/
http://www.matematika-na.ru/
http://www.unimath.ru/?mode=0&idstructure=80010
http://www.vneuroka.ru/matmir_teacher.php?cat=2&sub=2

9. VYuebHO-MHPOPMAITMOHHBIE CTEHIBI



