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COJEPKAHUE YYEBHOTI'O IPEJIMETA

MartemaTudeckuii s3pik. MaTemMaTnyeckass Mojaeb. UNCIOBBIE U anreOpandeckue BhIpaXeHHs. YTO Takoe MaTeMaTHYeCKHid S3bIK. UTo
TakoeMaTeMaTu4eckas MoJelb. JInHeliHOe ypaBHEHHUE ¢ OHOM nepeMeHHon. KoopauHaTHas npsMas.

Jluneiinas pynkuusi. KoopaunatHas miockocTh. JIMHEHOE ypaBHEHHE ¢ IBYMs MIEPEeMEHHBIMH U ee ero rpaduk. JInneinas GyHkuus u ee rpaduk.
Jluneiinas gynkuus y = kx. Bzaumuoe pacnosnoxenne rpaguKoB TMHEHHBIX ()YHKITHIA.

CucreMsbl ABYX JIMHEHHBIX YpaBHeHHH ¢ JByMsl nepeMeHHbIMU. OCHOBHBIC MOHATHSA. MeTOJ MOJACTaHOBKU. MeTon anre0pandeckoro
cinoxeHus. CUCTEMBI ABYX JIMHEHHBIX YpaBHEHUH C JBYMsI IEPEMEHHBIMU KaK MAaTEMaTUYECKHE MOJIENIN PEaIbHbIX CUTYaIHil.

Crenenn ¢ HATyYpaJIbHBIM IIOKa3aTeJIeM H €€ cBoiictBa. UTO Takoe CTENCHBL C HaTypaJbHbBIM I1IOKAa3aTCIICM. Ta6JII/IIIa OCHOBHBIX CTCIICHCH.
CBolicTBa CTEIICHH C HATypaJlbHbIMU I10KA3aTCIIAMMU. VYMHOXEHHE U JIeJICHUE CTeNeHEeM C OJWHAKOBBIMU IOKa3aTeIISIMU. CreneHs ¢ HYJICBBIM
IIOKa3aTcjICM.

OnHowieHbl. ApumMeTnHyecKHe onepanuu Haja oaHouaeHamu. [lonstue omnowiena. CranmapTHbI Buj ogHowieHa. ClOKEHHE W BBIYMTAHUE
OJIHOWICHOB. Y MHOKE€HHUE OJTHOWICHOB. Bo3BeieHNE 0/IHOWIEHA B HATYPAJIbHYIO CTEIEHb. /[efeHne olHOUIeHa Ha OTHOUJICH.

MHorowieHbl. ApupMeTnyecKHe Onepanuu HaJ MHorowieHaMu. OcHOBHble MOHATHS. ClIO)K€HHE M BBIYUTAHHE MHOTOUYIEHOB. YMHOXKEHHUE
MHOIO4JIEHa Ha OJHOWIEH. YMHO)KEHHE MHOrowIeHa Ha MHorowieH. @opMylibl COKpAIlEHHOIO YMHOXKEHHMs. JleneHne MHOrowieHa Ha OJHOYJIEH.
PazjioxkeHne MHOro4ieHa Ha MHOMKHMTeH. UYTO Takoe pa3joKEeHHWE MHOTOYJIeHa Ha MHOXHMTEIM U 3a4eM OHO HYXHO. BplHeceHue oOrmiero
MHOKUTENS 3a cKoOKU. Crioco6 rpynnupoBky. Pa3noskeHrne MHOrouIeHa Ha MHOXKHUTENHU C TOMOIIBI0 (hOPMYJI COKPAILIEHHOTO YMHOKEHUSI.

PaznoxxeHne MHOTo4I€eHa HA MHOXKHTEIIH C IIOMOIIBIO KOM6I/IHaHI/II/I Pa3JINYHBIX IIPUCMOB. COKpaH_ICHI/Ie anre6pa1/1qec1<1/1x )IpO6CI>i. ToxnaecTna.

2

®ynkmus y = x2. OyHkuust y = x° u ee rpaguk. Uro o3Havaer B MarematHke 3anuch y = f(X).

Hrorosoe nosropenue.



IINTAHUPYEMBIE PE3YJIBTATBbI OCBOEHUSA YYEBHOI'O ITPEIMETA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yIbTaThbl OCBOCHUS MPOTPaMMBbl y4eOHOTO IpeaMeTa «Aredpay XapakTepu3yrTCs:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIECHUEM HMHTEpeca K IPOIUIOMY M HACTOSIIEMY POCCHUIMCKON MaTeMaTUKH, LEHHOCTHBIM OTHOLUEHHUEM K JOCTHXKEHUSM POCCHUHCKHX
MaTeMaTHUKOB U POCCUHCKON MaTeMaTH4YECKOH LIKOJIBbI, K UCIIOIb30BaHUIO 3TUX JOCTHKEHUH B APYrUX HayKax U MPUKIAIHBIX chepax;

2) rpaxIaHCKoe U yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEH TIpaXJaHMHA M peaju3allud €ro IpaB, IPEJICTaBIEHUEM O MaTeMaTHYeCKUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SBICHHH, MPOLEAYp TPakIAaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, OINPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3TUYECKUX IMPOOJieM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTH)KEHUM HayKH, OCO3HAHMEM Ba)KHOCTU MOPaJIbHO-3THYECKUX
IIPUHLIMIIOB B AESITEILHOCTU YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIIEHWHM NPAKTHUYECKUX 3a7ad MaTeMaTHMYeCKON HalpaBiICHHOCTH, OCO3HAaHUEM Ba)KHOCTH
MaTeMaTHYeCKOro 00pa3oBaHMsl Ha MPOTSHKEHUU BCEH JKU3HU Ui YCIIEIIHON NpOoQecCHOHaIbHOM AeATEIbHOCTU U Pa3BUTHEM HEOOXOAUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U IOCTPOECHHEM HHAMBHUIYAJIbHON TPAaeKTOpUU OOPA30BaHMSI U KUZHEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB U
0OIIIECTBEHHBIX TTOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO MaTeMaTHUECKUX OOBEKTOB, 3a/lay, PELICHUH, pacCyXACHUH, YMEHUIO
BUJIETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHUSA:

OpHUEHTalled B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX IPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa,
OpUpOJBl U OOlIEecTBAa, TOHUMAHUEM MaTEeMaTHYECKOM HAayKu Kak c(epbl YelOBEUECKOW NeSTeNbHOCTH, 3TAaNoB €€ pa3BUTHS M 3HAUUMOCTH JJIS
pa3BUTHS LMBWINM3ALMK, OBJAJEHUEM S3BIKOM MaTeMaTUKM M MaTeMaTHYeCKON KyJNbTypoM KaK CpEeACTBOM II03HAHUS MHpa, OBJIAJCHUEM
IIPOCTENIIMMH HAaBBIKAMU MCCIIEA0BATEIBCKOM IEATENBHOCTH;

6) puznueckoe Bocnuranue, GopMupoBaHHE KYJIbTYPhI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTYYHsI:

TOTOBHOCTBIO NPHMEHATh MaTeMaTU4YeCKHe 3HAHUsS B MHTEpPECcax CBOETrO 370pPOBbs, BEAEHUS 370pOBOro oOpa3a >KHU3HU (340pOBOE NMUTAHUE,
cOamaHCUPOBAaHHBINA PEKUM 3aHIATHH U OT/bIXA, PETYIspHAs pU3ndecKasi akTUBHOCTb), CHOOPMUPOBAHHOCTHIO HaBbIKa pedIeKcruu, IPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o K€ MpaBa JIPyroro 4eiaoBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpHEHTaIel Ha NMpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUHU JUIs pellieHHs 3a/ad B OOJIACTH COXPAHHOCTU OKpYXKarolled Cpeibl, MIaHUPOBAHUS
MOCTYIKOB U OIIEHKU UX BO3MOKHBIX IOCIIEJICTBUI AJIsi OKPYXKAIOIIeH cpe/ibl, 0OCO3HAHUEM TIII00aJIbHOTO XapaKTepa SKOJIOTHUECKUX MpoOsieM U MmyTei
UX pEILICHHUS;

8) ajanTanus K M3MEHAOIUMCS YCJIOBUAM COLMATBHOM M IPHUPOAHOM Cpeabl:



TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUAX HEONPEINECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO AEATEIbHOCTD,
B TOM YHCJIE YMEHHUE YUYUTHCS Y IPYTHX JIIOJEH, NpuoOpeTaTh B COBMECTHON JAEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OIBITA IPYTHUX;

HE00X0IMMOCTHIO B (DOPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM yucie (GOpMYIUpPOBATh UJEH, MOHATHS, TUIOTE3bl 00 00bEKTAaX U SBJICHUSAX, B TOM
qHCIIe paHee HEU3BECTHBIX, OCO3HABATh NE(UIIMTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BbI30B, TPEOYIOIMUNA KOHTPMEDP, KOPPEKTUPOBAThH
[PUHUMAEMbIE PELICHHS U ACHCTBHS, (HOPMYITHUPOBATh U OLEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble Jlornueckue AeicTBUA:
® BBUIBIISITH M XapaKTEpU30BaTh CYIIECTBEHHBIC TMPU3HAKA MATEMATHUYECKUX OOBEKTOB, TOHATHUM, OTHOIICHHM MEXIy TMOHATUIMH,
(hopMyIIMpOBaTh OIPEICICHHS MOHITHI, YCTAHABIIMBAThH CYIIECTBEHHBIN NPU3HAK KIACCU(PUKAIINN, OCHOBAHUS JUIsl 000OIICHUS U CPaBHEHMUS,
KPUTEPUU ITPOBOJUMOIO aHAIIN3A;

® BOCHpPUHUMATH, (POPMYTUPOBaTH W TNPEOOPA3OBBIBATH CYKACHUS: YTBEPAUTEIbHBIE W OTpULATEIbHBIC, CIMHUYHBIC, YaCTHBIE W O0IIue,
YCIIOBHBIE;

® BBIIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NIPOTUBOPEUUs B (akTax, JaHHbBIX, HAOIIOACHUAX U YTBEPXKICHUSIX, IPEJIaraTh
KPUTEPHUHU IS BBISBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUUH;
JIeJ1aTh BbIBOJIbI C MCIIOJBb30BAHNEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
e pa3bupaTh J0Ka3aTelbCTBa MAaTEMaTHUECKUX YTBEP)KICHMH (MpsMble U OT MPOTUBHOIO), NPOBOAMTH CAMOCTOSITENILHO HECIIOKHBIE
JI0Ka3aTelbCcTBA MaTeMaTUYeCKUX (PAKTOB, BBICTpaMBaTh APTyYMEHTAIMIO, NPUBOAMTH MPUMEPhl M KOHTPHPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXK/IEHNUS;

e BbIOMpaTh CIOCOO pelleHHs Y4eOHOM 3agaun (CpaBHUBATh HECKOJBKO BapUaHTOB pelIeHMs, BbIOMpaTh Hanbojee MOAXOIAMMNA ¢ yd4EéToM
CaMOCTOSITENTbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBareJbcKie AeHCTBUA.
® JICIOJIH30BaTh BOMPOCHI KaK UCCIIEI0BATENIbCKUI HHCTPYMEHT MO3HaHMUSI, (DOPMYIUPOBATH BOIIPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, MpodIemMy,
CaMOCTOSITENTLHO YCTaHABJIMBATh HCKOMOE U JJaHHOE, (JOPMUPOBATH TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE,
® TPOBOJUTH [0 CAMOCTOSATEIHHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIM OKCIEPUMEHT, HEOOJBIIOe WCCISAOBAHNE 110 YCTAaHOBIICHHUIO
0COOEHHOCTEN MaTeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTENH 0OBEKTOB MEX Ty COOOI;

® CaMOCTOATCIBbHO (I)OpMyJ'IHpOBaTB 0606H_ICHI/IH U BBIBOJAbI IIO PpC3yJjibTaTaM HpOBC,Z[éHHOFO Ha6JIIO,Z[eHI/ISI, UCCICO0BaHNA, OILICHUBATH
AOCTOBCPHOCTD MOJIYYCHHBIX PC3YJIbTATOB, BBIBOOOB U O606H.ICHPII>1;

® TIPOTHO3UPOBATH BO3MOKHOC Pa3BUTHUEC IPOLECCA, a TAKKE BBIABUTATH MMPCAIIOJIOKEHUA O €TI0 Pa3BUTUN B HOBBIX YCIIOBHAX.
Pabora ¢ undopmanmeii:

® BBIABJIATH HEAOCTATOYHOCTh U M30BITOYHOCTHh UH(OPMALIMH, JTAaHHBIX, HEOOXOIUMBIX JJISl pELICHUS 3a/1a4H;
e BBIOMpPAThH, AHAIU3UPOBATH, CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIMIO PA3IMYHbIX BUJOB U (hOPM MpeICTaBICHHUS;



e BEIOMpaTh (OpMy MpeACcTaBIeHUs WHGOPMAIMHM M WUTIOCTPHPOBATh PELIaeMble 3aaud CXeMaMH, AMarpaMMaMi, MHOW TpaduKod M HX
KOMOMHAIIMSIMH;
® OIICHMBATH HAAEKHOCTh HHPOPMALIUH 110 KPUTEPUSM, MPEIUIOKESHHBIM YUYUTETIEM WIH C(HOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.
KoMMyHHUKaTHBHBbIE YHHBepcalbHble y4eOHbIe JeilicTBUA:
® BOCIIPUHUMATH U (POPMYIUPOBATH CY’KACHUS B COOTBETCTBUH C YCIOBHSAMU H LEISIMH OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3pEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XO/1y PEIICHHs 3a/1a4i, KOMMEHTHPOBATh MOJTYYEHHBIA pPe3yNbTaT;
e B x0ze 00CYXJeHHUS 337aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOI TEMBbI, TPOOIEMBI, PEIIaeMoil 3a/1a4u, BBICKA3bIBAaTh HJICH, HAIlCJICHHbIC Ha
MIOUCK PEIICHUs, COTIOCTABIISATh CBOM CY)KICHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB JUAJIOra, 0OHApYKHUBATh PA3IM4YMe U CXOJCTBO MO3HIHUH,
B KOPPEKTHOH popme hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
® [IPEACTAaBIATh PE3YNbTAThl PEUICHUS 3aJaud, SKCIEPHMEHTAa, MCCIICAOBAHMUS, MMPOCKTA, CAaMOCTOSATEIbHO BBHIOMpPATh (hopMaT BBICTYIUICHHS C
y4E€TOM 33134 IPE3EHTALUHN U OCOOCHHOCTEH ayIuTOpUH;
® [IOHMMATh M UCIOJIH30BATH MPEUMYIIECTBA KOMAHAHON U MHINBUAYAILHOW PaOOTHI IPU PEUICHUH YYEOHBIX MaTEMAaTHYECKUX 3a/1a4;
® PUHUMATH LIEJIb COBMECTHOW AEATEIBHOCTH, TUIAHUPOBATH OPTaHU3AIMIO COBMECTHOM PabOTHI, pacHpeessiTh BHIBI PadOT, TOTOBAPUBATHCA,
00CYX1aTh MPOLIECC U Pe3yNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOICH;
® y4acTBOBATH B IPYMIIOBHIX (hopMax padoThl (00Cyx IeHHs, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI U IPYTHUE), BHIIOIHATH CBOIO YacTh pabOThI U
KOOPJIMHUPOBATh CBOW JICHCTBUS C APYIMMH WIEHAMHU KOMaH/bI, OLEHMBAaTh KayeCTBO CBOETO BKJIJA B OOLIMH MPOMYKT MO KPHUTEPHUSIM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMMOACHCTBHSL.
PeryisiTuBHBIe YHHBepcATbHbIE YUeOHbIE 1elCTBUS
Camoopranu3anmusi:
® CaMOCTOSATENbHO COCTABIIATH IJIaH, AITOPUTM PELICHHUs 3a7aull (WM €ro 4acTb), BBIOUpaTh Coco0 pelIeHns C y4€TOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PELICHUH ¢ y4€TOM HOBOM MH(OpMAIIH.
CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJIEKT:
® BIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpOLiecca U pe3yibTaTa pelIeHns: MaTeMaTHUeCKON 3a/jauu;
® MpenBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHWH 33/1a4M, BHOCHTH KOPPEKTHUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX
0OCTOSITENTLCTB, HAMIEHHBIX OIINOOK, BBISIBIICHHBIX TPYTHOCTEH;
® OIICHMBATh COOTBETCTBHE PE3yJIbTaTa AEATEIbHOCTH MOCTaBIEHHON IIETH U YCIOBUSAM, OOBICHATh MPUUYMHBI JOCTHKEHHS WM HEOCTUKEHUS
LIeJIW, HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATBI
[IpeameTHBIC pE3yIbTATBI OCBOSHUS MTPOTPaAMMBI YI€OHOTO MpeaMeTa K KOHITy 0Oy4deHus B 7 Kiacce.
Yuciaa 1 BBIYUCIEHHUS].
BrImoHATE, coueTast yCTHbIC M TUCBbMEHHBIC TPUEMBI, apru(METHUUECKHUE IEUCTBUS C pallOHATLHBIMH YUCIIAMHU.
HaxomuTh 3Ha4eHHs] YUCIOBBIX BBIPAXKECHUN, TPUMEHSITHh Pa3HOOOpa3HbIe CIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUH,
coJiepKaluXx OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.
[lepexonuTs OT OonHOW (OPMBI 3aMUCH YUCEN K APYyroil (mpeoOpazoBbIBaTh MECATHYHYIO JPOOb B OOBIKHOBEHHYIO, OOBLIKHOBEHHYIO B



JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATUUHYIO APOOB).

CpaBHUBATh U YIOPSAI0UYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasiTh Yncia.

BBINOIHATE NIPUKHUIKY U OLICHKY PE3yJIbTaTa BBIYUCIICHUH, OLICHKY 3HAYEHUN YMCIOBBIX BBIPDA)KCHUMI. BBINOIHATE IEUCTBUS CO CTEIEHSIMHU C
HaTypaJIbHBIMU I10KA3aTEIIIMU.

IIpuMeHATh IPU3HAKU JEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemate mNpakTUKO-OPUEHTHPOBAHHBIE 3a/ayd, CBA3AHHBIE C OTHOIUCHHEM BEJIIMYUH, IPONOPLHAOHAIBHOCTBIO BEINYMH, IPOLEHTAMM,
MHTEPIPETHPOBATH PE3YJIbTAThl PELICHUS 33134 ¢ YYETOM OrpaHHUYEHHIA, CBI3aHHBIX CO CBOMCTBAMHU PACCMATPHBAEMBIX OOHEKTOB.

Anredpanyeckue BbIpasKeHHSsI.

Hcnonb30Bath anredpanveckyro TEPMHUHOJIOTUIO M CHMBOJIUKY, IPUMEHSTH €€ B MMPOLIECCEe OCBOSHHSI yUeOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IPU 33aHHBIX 3HAUCHHSIX EPEMEHHBIX.

BrImonHaTh peoOpa3oBaHus EJI0r0 BRIPAKEHHSI B MHOTOUWIEH MPUBEICHUEM MTOT00OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXKEHHME OJHOWIEHAa Ha MHOIOWIEH M MHOIOWIEHa Ha MHOIOWIEH, NMPUMEHATh (GOpMyJbl KBajpaTa CyMMBbl M KBajpaTa
Pa3HOCTH.

OcymiecTBIATh pa3aokKeHHe MHOTOUWIEHOB HA MHOKUTENHU C IIOMOULIbIO BEIHECEHHSI 32 CKOOKM OOLIEro MHOXKUTEINS, IPYNIIMPOBKY ClIaraeMblX,
npUMeHEHHs (HOPMYJT COKPAIEHHOTO YMHOKCHUSI.

[TpuMmeHsTH Ipeodpa3zoBaHKs MHOTOWICHOB JJIsl PEIIEHUS pa3IMyHbIX 33]a4 U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PeaJIbHOW MPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTEMEHEH C HATYPaJIbHBIMH ITOKA3aTENISIMU JIJIs TPE0Opa30BaHUs BRIPAKECHUH.

YpaBHeHHs M HEPABEHCTBA.

Pewate yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHs IpaBWia IEpexofa OT HMCXOAHOIO YpPaBHEHMsS K PAaBHOCHUIBHOMY €MY.
IIpoBepsTs, SIBIISIETCA JIM YUCIIO KOPHEM YPaBHEHUSI.

[TpumeHsTh rpaduueckre METObl IPH PEIICHNUN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpuMepbI ap YUCce, ABISAIOIINUXCS PELICHUEM JINHEIHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH IpadUK JMHEHMHOIrO ypaBHEHMs C JIByMSl EpEMEHHBIMHU, MOIb3YSICh IpapUKOM, MPUBOJIUTH MPUMEPHI
pELIEHNs] ypaBHEHUS.

PemaTh cucteMbl IByX TMHEMHBIX YpaBHEHUH C IByMSI IEPEMEHHBIMU, B TOM YHCJIe TpadUUYEeCKH.

CocTaBiATh U pelaTh JUHENHOE YPAaBHEHUE WIN CUCTEMY JIMHEHHBIX YPaBHEHHI 110 YCIOBHIO 3a/lad, HHTEPIPETUPOBATh B COOTBETCTBHUHU C
KOHTEKCTOM 33J]a4M ITOJyYEHHBIN pe3yJIbTar.

DyHKUUH.

N300paxaTb Ha KOOPIMHATHOW MpPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, JYy4H, OTPE3KH, HHTEpBAJbl, 3aIUCHIBATH
YHCIIOBbIE TPOMEKYTKH Ha alre0pandeckoM s3bIKe.

OtmeudaTh B KOOPAMHATHOM TJIOCKOCTH TOYKH IO 3a/IaHHBIM KOOpJMHATaM, CTPOUTH Ipaduku TuHEeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIINH
y = lxl.

OnuceiBaTh € MOMOIIBIO (YHKIMI H3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYMHAMHU: CKOPOCTh, BpEMs, pPAacCTOSHHE, LI€HA, KOJIMYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM paboThI.



Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.
[Tornmate rpaduueckuil crocod MpeAcTaBlIeHUS W aHalW3a WH(OpMALUU, W3BIEKAaTh U MHTEPIPETUPOBATh MH(OpManmio w3 TpaduKoB
peanbHBIX MPOLIECCOB U 3aBUCUMOCTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema ypoka KoJunyecTBO 4acoB DJIeKTPOHHbIE
n/n (undposbie)
z % oOpa3oBaTejibHbIE
w - = =
8 e S S S | pecypenl
H
2 S 3 Sz
- QO - =
z = 3
1 [loBTOopenue «Bpluucnenue 3HaueHUN 1 0 bubnuoreka [HOK
BBIPAIKCHUH» https://m.edsoo.ru/7f4131ce
2 1 0 bubnuoreka [HOK
Yucnosbie u anreOpanvecKue _
BBIDAKEHIS https://m.edsoo.ru/7f4131ce
3 Hucnoseie u anredpanveckue 1 0 bubnmnoreka HOK
BBIPA’KCHU https://m.edsoo.ru/7f4131ce
4 Hucnoseie u anredpanveckue 1 0 bubnmnoreka HOK
BBIPA’KCHU https://m.edsoo.ru/7f4131ce
5 YT0 TaKOoe MaTEMAaTHYECKUH A3BIK 1 0 Bubmiorexa HOK
https://m.edsoo.ru/7f4131ce
6 YT0 TaKOoe MaTEMAaTHYECKUH A3bIK 1 0 Bubmiorexa HOK
https://m.edsoo.ru/7f4131ce
7 Yro Takoe MaTeMaTH4ecKas MOJIEhb 1 0 Bubnmorexa [HOK
https://m.edsoo.ru/7f4131ce
8 JluneitHoe  ypaBHeHMe C  OJHOM 1 0 brbmmorexa LHOK
TIepeMeHHOM https://m.edsoo.ru/7f4131ce
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9 JluneitHoe =~ ypaBHeHHWE C  OJHOMU bubnuorexa I[HOK
TepEeMEHHOH https://m.edsoo.ru/7f4131ce

10 Koopaunarnas npsamas bubnnorexa HOK
https://m.edsoo.ru/7f4131ce

1 Koopnunarnas npsamas bubnnorexa HOK
https://m.edsoo.ru/7f4131ce

12 JlaHHBIE U PSI/IbI JAaHHBIX bubnnorexa HOK
https://m.edsoo.ru/7f4131ce

13 KonTtponsHast padora Nel bubmmotexa LIOK
«MareMaTHYeCKHH A3BIK. https://m.edsoo.ru/7f4131ce

Maremarnueckast MOJEIb)»

14 KoopaunaTHas niaockocTb bubmmotexa [TOK
https://m.edsoo.ru/7f4131ce

15 Koopaunarnas miockocts buGnuorexa HOK
https://m.edsoo.ru/7f4131ce

16 JluneitHoe  ypaBHEHHWE C  JBYMs bubnuoreka [HOK
HEPEMEHHBIMA U €T'0 Fpa(l)I/IK https://m.edsoo.ru/7f4131ce

17 JIuneliHoe  ypaBHeHHE C  JABYMs bubnmnoreka [HOK
HEPEMEHHBIMA U €T'0 Fpa(l)I/IK https://m.edsoo.ru/7f4131ce

18 Jluneiinas GyHkuus u e€ rpapuk bubnuotexa I[HOK
https://m.edsoo.ru/7f4131ce

19 Jluneiinas GyHkus u e€ rpaduk bubnuoteka [HOK

https://m.edsoo.ru/7f4131ce
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20 Jluneitnas GyHkums y=Kx bubnuorexa [TOK
https://m.edsoo.ru/7f4131ce

21 Jluneitnas GyHkums y=Kx bubnuotexa [TOK
https://m.edsoo.ru/7f4131ce

22 B3aumHoe pacnonoxenue rpaduKoB bubnuoreka [HOK
JIMHEHHBIX YHKIHIA https://m.edsoo.ru/7f4131ce

23 B3aumHoe pacmonoxenue TpaduKoB bubnuoreka [HOK
JIMHEHHBIX YHKIHIA https://m.edsoo.ru/7f4131ce

24 B3aumHoe pacrnonoxeHue rpaduUKoB bubnuoreka [HOK
JIMHEHHBIX YHKIHIA https://m.edsoo.ru/7f4131ce

25 YnopsaoueHHbie pAaBI JTAHHBIX. bubnuoreka HOK
Tabmuiel pacpe/encHus https://m.edsoo.ru/7f4131ce

26 KonTponbnas padorta Ne2 bubnmoreka [HOK
«JInneiinas QyHkuus» (30muH) https://m.edsoo.ru/7f4131ce

27 OCHOBHBIC IOHATHUS bubnmmoreka [HOK
https://m.edsoo.ru/7f4131ce

28 MerTo MOACTaHOBKH bubmnoreka [HOK
https://m.edsoo.ru/7f4131ce

29 MerTo MOACTaHOBKH bubmnoreka [HOK
https://m.edsoo.ru/7f4131ce

30 MeTtoa moaCTaHOBKHU bubnnoreka HOK

https://m.edsoo.ru/7f4131ce
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31 Merton anreOpandeckoro CloKeHHs bubnuorexa [TOK
https://m.edsoo.ru/7f4131ce
32 MeTton anreOpandecKkoro CI0KCHHUS bubnmoreka [HOK
https://m.edsoo.ru/7f4131ce
33 Meroa anreOpandeckoro CiIoKeHUs Bubnuoreka ILHOK
https://m.edsoo.ru/7f4131ce
34 Cucrembl JBYX JIMHEWHBIX YPaBHEHUM C bubnmoreka [HOK
ABYMsI IICPEMCHHBIMH KaK https://m.edsoo.ru/7f4131ce
MaTeMaTHYeCKUe MOJENH  pealbHBIX
CUTYalHI
35 Cucrembl JBYX JIMHEWHBIX YPaBHEHUM C bubnmoreka [HOK
ABYM: IIEPCMCHHBIMU KaK https://m.edsoo.ru/7f4131ce
MaTEeMaTHYeCKUe MOJENU  pealbHBIX
CUTYalHi
36 HeuuncnoBsie psaabl JaHHBIX bubnuoreka HOK
https://m.edsoo.ru/7f4131ce
37 HeuucnoBsie psabl JaHHBIX bubnmnoreka [HOK
https://m.edsoo.ru/7f4131ce
38 Kontponbaast pabota Ne3 «Cucrtemsl bubnuotexa I[HOK
TMHEHHBIX YPABHEHHUH C IBYMS https://m.edsoo.ru/7f4131ce
nepeMeHHbIMIY (30MUH)
39 Urto Takoe CTeneHb C HaTypalbHBIM bubnmnoreka I[HOK
HIOKa3aTe/icM https://m.edsoo.ru/7f4131ce
40 Tabnuma OCHOBHBIX CTENEHEN Bubnuoreka [HOK
https://m.edsoo.ru/7f4131ce
41 CBoiicTBa CTEMEHU C HATypaJbHBIM bubnmnoreka I[HOK

IIoKa3aTcjiemM

https://m.edsoo.ru/7f4131ce
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42 CBoiicTBa CTENEHU C HATypaJIbHBIM bubnmoreka I[HOK
I10Ka3aTeneM https://m.edsoo.ru/7f4131ce

43 VMHOXEHHE U JelIEHHE CTeleHer ¢ Bubnuoreka [HOK
OZIMHAKOBBIMH TTOKa3aTe/IIMU https://m.edsoo.ru/7f4131ce

44 YMHOXEHUE U JCJICHHE CTeNeHell ¢ bubnmnoreka [HOK
OTMHAKOBBIMH IOKA3aTEIAMH https://m.edsoo.ru/7f4131ce

45 CreneHb ¢ HYJIEBBIM MTOKa3aTeJIEM bubnmoreka [HOK
https://m.edsoo.ru/7f4131ce

46 CreneHb C HyJIEBBIM ITOKa3aTeNeM bubmmotexa [HOK
https://m.edsoo.ru/7f4131ce

47 CocraBnenue TaOIUI[ pacnpeneneHui bubnmoreka [HOK
0e3 ynopsnounBaHus TaHHBIX https://m.edsoo.ru/7f4131ce

48 [Tonstue onunowiena. CTaHAapTHBIA BUI bubnmoreka [HOK
OHOHICHA https://m.edsoo.ru/7f4131ce

49 Clio)keHHe U BEIYMTaHUE OJTHOUJICHOB bubnmmoreka [HOK
https://m.edsoo.ru/7f4131ce

50 CnosxeHue ¥ BBIYUTAaHUE OJTHOWICHOB bubnuoreka [HOK
https://m.edsoo.ru/7f4131ce

51 YMHOXEHUE OJHOWICHOB. Bo3BeneHue bubnuoreka [HOK
OHOYJICHA B HATYPATIbHYIO https://m.edsoo.ru/7f4131ce

CTETICHb
52 YMHOXeEHHE OJIHOWIEHOB. Bo3BeneHue bubnuoteka [HOK

OJIHOYJIEHA B HATYPaJIbHYIO
CTETIEHb

https://m.edsoo.ru/7f4131ce
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53 Jlenenue ogHOWICHA HA OJTHOYJICH bubnuroreka [HOK
https://m.edsoo.ru/7f4131ce
54 Yacrora pe3yJibTara. Tabnuua bubnuotexa [HOK
pacnupeacienns 4aCToT https://m.edsoo.ru/7f4131ce
55 Konrponsnas padora Ned bubnuotexa [HOK
«CTeneHp ¢ HaTypalbHBIM IOKa3aTesieM https://m.edsoo.ru/7f4131ce
u eé cBoiicTBa. ApupMeTHIECKHE OTIEPAITHI
HaJ OJHOWICHAMU))
56 OCHOBHBIE IOHATHUSA bubnuoreka [HOK
https://m.edsoo.ru/7f4131ce
57 Cno>keHHE U BBIMUTaHUE MHOTOWICHOB bubnuoreka HOK
https://m.edsoo.ru/7f4131ce
58 Cno)keHHE U BBIMUTAaHUE MHOTOWICHOB bubnuoreka HOK
https://m.edsoo.ru/7f4131ce
59 YMHOKEHHE MHOTOYJICHA Ha OJTHOWICH bubnuoreka [HOK
https://m.edsoo.ru/7f4131ce
60 YMHOXEHHE MHOTOYJIEHAa Ha OJTHOYWICH bubnuoreka [HOK
https://m.edsoo.ru/7f4131ce
61 YMHOXEHHE MHOTOWIEHa Ha MHOTOWICH bubnuorexa [HOK
https://m.edsoo.ru/7f4131ce
62 YMHOXEHHE MHOTOWICHA Ha MHOTOWICH bubnuoteka [HOK
https://m.edsoo.ru/7f4131ce
63 YMHOKEHUE MHOTOWIEHA HA MHOTOYJIEH bubnuoteka [HOK

https://m.edsoo.ru/7f4131ce
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64 @DopMyJIbl COKPALIEHHOTO YMHOXEHUS bubnuorexa [TOK
https://m.edsoo.ru/7f4131ce

65 @opMyIIbl COKPAILIEHHOTO YMHOKEHHS bubnmoreka [HOK
https://m.edsoo.ru/7f4131ce

66 DopMyJIbl COKPALLIEHHOTO YMHOXEHUS bubnuotexa [TOK
https://m.edsoo.ru/7f4131ce

67 @DopMyJIbl COKPALIEHHOTO YMHOXEHUS bubnuotexa [TOK
https://m.edsoo.ru/7f4131ce

68 Jlenenrie MHOTOYJIEHA HA OJTHOYJICH bubnmoreka [HOK
https://m.edsoo.ru/7f4131ce

69 [IponieHTHBIC YaCTOTEL. Tabmuel Bubnuoreka HOK
pacupeieaCHus 9aCTOT B IIPOLEHTAX https://m.edsoo.ru/7f4131ce

70 KonrtponsHast padora Ne5 bubmmotexa LIOK
«MHOTO4IICHEI. Apudmernyeckue https://m.edsoo.ru/7f4131ce

oTiepaIuy HaJl MHOTOYJIEHAMI

71 Yro Takoe pas3sioKEHUE MHOIOYICHOB Ha bubnmnoreka [HOK
MHOYHUTEJIH U 3a4eM OHO HY)KHO https://m.edsoo.ru/7f4131ce

72 BoiHecenne oO0mmero MHOXHTENS — 3a bubnmmoreka [HOK
CKOOKH https://m.edsoo.ru/7f4131ce

73 Cnioco0 rpynmupoBKH bubnuorexa [HOK
https://m.edsoo.ru/7f4131ce

74 Crnioco0 rpynnupoBKH bubnuoreka [HOK

https://m.edsoo.ru/7f4131ce
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75 Crioco0 rpynmupoBKH bubnmoreka I[HOK
https://m.edsoo.ru/7f4131ce
76 Pasznoxenue MHOT'OUYJICHOB Ha bubnmoreka [HOK
MHOXHTEIIH € TIOMOLIBIO (pOpMYT https://m.edsoo.ru/7f4131ce
COKpAIIIEHHOTO YMHOCHHSI
77 Pasznoxenue MHOT'OUYJICHOB Ha bubnmnoreka [HOK
MHOXHTEIIH € TIOMOLIBIO (pOpMYT https://m.edsoo.ru/7f4131ce
COKpAIIIEHHOTO YMHOCHHSI
78 Pasznoxenue MHOT'OUYJICHOB Ha bubnmoreka [HOK
MHOKHTEITH C ITIOMOLIBIO (popMyT https://m.edsoo.ru/7f4131ce
COKpAIIEHHOTO YMHOCHHSI
79 Paznoxenue MHOTOYWJICHOB Ha bubnuoreka HOK
MHOXKHTEIIH C IIOMOIIBIO hopMyiT https://m.edsoo.ru/7f4131ce
COKpAIIEHHOTO YMHOCHHSI
80 Pasnoxxenue MHOTOYJICHOB Ha bubnmoreka LHOK
MHOKHTEJIH C TIOMOLIbIO KOMOMHAMHU https://m.edsoo.ru/7f4131ce
pa3IMYHBIX TPUEMOB
81 ['pynnupoBka 1aHHBIX bubmmotexa [TOK
https://m.edsoo.ru/7f4131ce
82 ['pynnupoBka JaHHBIX bubnmnoreka I[TOK
https://m.edsoo.ru/7f4131ce
83 KonTponbHast pabora Ne6 «Pasnoxxenue bubnmnoreka [HOK
MHOTOWICHA HA MHOKHUTCIIHD? https://m.edsoo.ru/7f4131ce
84 Cokpainenue anredpandeckux apooei bubnuorexa [HOK
https://m.edsoo.ru/7f4131ce
85 Coxkpaienue anredpandeckux apooei bubnuoteka [HOK

https://m.edsoo.ru/7f4131ce
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86 ToxnecrBa Bubnuoreka ILHOK
https://m.edsoo.ru/7f4131ce

87 Oynkius y=X2 u e€ rpaduk bubnuotexa [TOK
https://m.edsoo.ru/7f4131ce

88 Oynkius Y=X2 u e€ rpaduk bubnuotexa [TOK
https://m.edsoo.ru/7f4131ce

89 Oynkius Y=X2 u e€ rpaduk bubnuotexa [TOK
https://m.edsoo.ru/7f4131ce

90 I'pacduueckoe pemeHue ypaBHEHHIMA bubnmoreka [HOK
https://m.edsoo.ru/7f4131ce

91 I'paduueckoe pernienne ypaBHEHHHA bubmmotexa [TOK
https://m.edsoo.ru/7f4131ce

92 I'paduueckoe perienne ypaBHEHHA bubmmotexa [TOK
https://m.edsoo.ru/7f4131ce

93 YUto o3HayaeT B MareMaTHKe 3allHCh bubnmmoreka [HOK
y=f(x) https://m.edsoo.ru/7f4131ce

94 YUto o3Ha4yaeT B MareMaTHKe 3allHCh bubnmmoreka [HOK
y=f(x) https://m.edsoo.ru/7f4131ce

95 ['pynnupoBka aHHBIX bubnmnoreka I[IOK
https://m.edsoo.ru/7f4131ce

96 Kontponbaas pabora Ne7 «DyHKIMS bubnuoteka [HOK

y=x2» (30MuH)

https://m.edsoo.ru/7f4131ce
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97 YucnoBbie u anredpanvecKue 1 bubnmoreka [HOK
BBIPAYKCHU https://m.edsoo.ru/7f4131ce

08 Jluneitnas Gynkuus 1 bubnmoreka [HOK
https://m.edsoo.ru/7f4131ce

99 Cucrembl IBYX JTUHEWHBIX YpaBHEHHM C 1 bubnmoreka HOK
ABYMs1 TICPEMCHHBIMU https://m.edsoo.ru/7f4131ce

100 Crenenb ¢ HaTypaJbHBIM MOKa3aTelieM U 1 bubnuoreka HOK
ee CBOHCTBA https://m.edsoo.ru/7f4131ce

101 Hroroas koHTpobHas paboTa Ne 8 1 bubnuoreka [HOK
https://m.edsoo.ru/7f4131ce

102 O06o06marmuii ypok 1 bubnmnoreka LHOK
https://m.edsoo.ru/7f4131ce

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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