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JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pe3ybTaThl OCBOEHUS MPOTrpaMMbl yueOHOTO rpeaMeTa «MaTreMaTHKa» XapaKTepUu3yroTcs:

IIarproTHYecKoe BOCIMTAHME: [IPOSIBJICHUEM UHTEPECA K IIPOLUIOMY M HACTOSIIEMY POCCUUCKOMN
MaTeMaTHUKH, [IEHHOCTHBIM OTHOIIIEHHUEM K JOCTHKEHHUSIM POCCUMCKUX MaTEMAaTUKOB U POCCUHCKOI
MaTeMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAaHHIO 3TUX JOCTHKEHHI B APYrUX HayKaxX W MPUKIAIHBIX cepax.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME: TOTOBHOCTHIO K BBITIOJHEHUIO 00S3aHHOCTEH
rpaXJIaHMHA U peaJIn3aliy €ro MPaB, TOTOBHOCTHIO K O0CYKIEHUIO 3THYECKUX MPOOIIEM, CBA3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUI HayKH, OCO3HaHHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B
JEATEIIbHOCTH YUYEHOTO.

TpyaoBoe BocnuTaHMe: YCTAHOBKOM Ha aKTUBHOE Y4acTHE B PEILIEHUU MPAKTHUECKUX 3a7a4
MaTeMaTHYECKOM HAIPaBICHHOCTH, OCO3HAHNEM BaKHOCTH MAaTEMAaTHYECKOT0 00pa3oBaHMsI HA MPOTSHKECHUN
BCEH YKU3HU JIJIs YCTIEITHON PO ECCHOHANTBHON IEATETLHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHU;
OCO3HAHHBIM BHIOOPOM U IIOCTPOCHUEM HHIUBUAYAIBHON TPACKTOPHH 00pa30BaHuUs M KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE.

JcTeTHYecKoe BOCIUTAHUE: CIIOCOOHOCTHIO K SMOLIMOHATIBHOMY U 3CTETUYECKOMY BOCTIPUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKACHHI; YMEHUIO BUJETh MAaTEMaTHUYECKHE
3aKOHOMEPHOCTHU B UCKYCCTBE.

LleHHOCTH HAYYHOI0 MO3HAHMS: OPUEHTALIMEN B JACSITEILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX
NpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeNOBEKa, IPUPOABI U 00IIecTBa, TOHUMAaHUEM
MaTeMaTHUYeCKON HayKH Kak cepbl UETOBEUECKOI 1eATeIbHOCTH, 3TANOB €€ Pa3BUTHUS

Y 3HaYMMOCTH JJIsl pa3BUTHS IMBWIN3ALUN; OBJIAICHUEM SI3bIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJIBTYPOH Kak CpeICTBOM MO3HaHMsI MUPA; OBJIQJACHUEM MTPOCTEHIIIMMH HaBbIKAMU MCCIIE0BATEIbCKOM
JESATEIBHOCTH.

du3nyeckoe BOCUTAHUE: POPMUPOBAHUE KYJIbTYPbI 30POBbSI U SMOLIMOHAIBHOTO OJIarOMOIyHs:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 37]0POBbs, BEIEHUS 3/I0POBOTO
o0pa3a xHu3HH (30pOBOE MUTAHKUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN M OT/IbIXA, PETYJISIpHAs (PU3HNUECcKas
AKTHBHOCTH); CHOPMHUPOBAHHOCTHIO HABBIKA PEIICKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO JKe
IpaBa JIpyroro 4ejoBeKa.

JK0JIOTHYEeCKOe BOCIIUTAHME: OpUEHTAIlMel Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JUIsl perIeHus 3a1a4
B 00JIACTH COXPAHHOCTHU OKPYXKAIOILEH cpelibl, IUIaHUPOBAHMSI TOCTYIKOB U OLEHKH X BO3MOKHBIX
MOCEACTBUM JIJIsl OKpY KaloIel cpeibl; 0CO3HaHWEM TTT00aIbHOTO XapaKTepa 3KOJIOTHYECKUX MpodsieM 1 myTei
UX pELICHNUS.

JInuHOCTHBIE pe3yJIbTaThl: INIAHUPOBATH CBOE PAa3BUTHE; CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO
CHUTYaIIHIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BHI30B, TPEOYIONINI KOHTPMED, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIIeHUs U AeHCTBUS, GOPMYIHpPOBATh U OLEHUBATh PUCKU U TIOCTIEACTBUS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS POTpaMMBbI yaeOHOTO mpeaMera «MareMaTHKa» XapaKTepu3yroTcs
OBJIA/ICHUEM VHUBEPCANbHIMU NO3HABAM ESIbHBIMU OClICTNEUAMYU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU
O0elcmeusaMu U YHUBEPCATbHbIMU PECYIAMUGHBIMU OeLiCMBUIMU.

1) Ynueepcanvuvie noznasamenshwie oelicmsus obecneuugarom opmuposanue 6A306blxX KOCHUMUBHBIX
npoyeccog ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUL OKPYHCAIOUe20 MUpa, npumMeHeHue 102U4ecKux,
uccnedosamenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue 1ecTBUA:

- BBISIBJIATH M XapaKTEPH30BaTh CYIIECTBCHHBIC TPU3HAKH MaTEMATHIECKUX OOBEKTOB, TOHATHH, OTHOIICHHH
MEXy MOHATUSAMU; (POPMYIIUPOBATH ONPEICIICHUS TOHATHI; YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK
KJaccu(UKaIlum, OCHOBaHHS JUTsi 000OIICHUS M CPaBHEHUS, KPUTEPUH ITPOBOIMMOTO aHAITN3a,;

- BOCIIPHHUMATH, (DOPMYIIMPOBATH U MIPEOOPA30BHIBATE CYXKACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIHHBIEL,
€IMHUYHBIC, YaCTHBIE U O0IIHE; YCIOBHBIC;

- BBISIBIISITh MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEUHs B (haKTax, TaHHBIX,
HaOJIOICHUSX U YTBEPKACHUSX;IIpEIaraTh KPUTSPUH JUTSI BEISIBIICHUS 3aKOHOMEPHOCTEH U IPOTHBOPCUHIA;

- IeNaTh BBIBOJIBI C MCITOJIb30BAHUEM 3aKOHOB JIOTHKH, ISTYKTHBHBIX U UHAYKTUBHBIX YMO3aKIIOUCHHH,
YMO3aKIIIOUEHUH 110 aHAJIOTUH;

- pa3dmpath JOKa3aTebCTBA MATEMATHUECKUX YTBEPKIECHUH (MIPSAMBIC U OT IPOTUBHOTO), TPOBOAHTH
CaMOCTOSITEIIFHO HECIIOKHBIC JI0KA3aTeIbCTBA MATEMATHIECKUX (PaKTOB, BBICTPAUBATh apTyMEHTAIIHIO,
MPUBOUTH PUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;



- BRIOUpaTh croco0 penieHus yaeOHoM 3a1aun (CpaBHUBATh HECKOJIHPKO BAPHAHTOB PEIICHUS, BHIOUPATh
Han0oJee MOAXOAIUN ¢ yYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKUeE AeiiCTBHA:

- HCIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIICKUN MHCTPYMEHT MO3HAHUS; (POPMYITHPOBATH BOTIPOCHI,
dukcupyromme NpoTUBOpedre, IpodiieMy, CaMOCTOATENBHO YCTaHABINBATh HICKOMOE U IaHHOE, (hOpMUPOBAThH
THIIOTE3Y, ApTYMEHTHPOBATh CBOIO TO3UIINIO, MHEHUE;

- IPOBOJUTH 1O CAMOCTOSITENIbHO COCTABICHHOMY IIJIaHy HECJIOKHBII 3KCIIEPUMEHT, HEOOJIbIIOE
UCCIIEIOBaHHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKIY
co0boii;

- CaMOCTOATEIHHO (POPMYITHPOBATH OOOOIICHUS U BBIBOJIBI 10 Pe3yIbTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
UCCJIEIOBAHMSI, OLICHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3YyIbTaTOB, BEIBOJOB U 0000IIEHNUI;

- IPOTHO3UPOBATh BOZMOKHOE PA3BUTHE MPOIIECCa, a TAKXKE BBIABUIATh MPEAIOIOKEHHS O €0 Pa3BUTHUU B
HOBBIX YCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

- BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH HH(OPMALIUHY, JAHHBIX, HEOOXOAUMBIX ISl pEIIeHUs 3a/1auH;

- BEIOMpATh, aHAJTM3UPOBATh, CHCTEMATU3HPOBATh M MHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUIOB U
dbopM mpeacTaBIeHNUS,

- BBIOMpaTh (hopMy IpecTaBiIeHUs HHPOPMALIUU U WLTIOCTPUPOBATH peIlaeMble 3a/1a4H CXEMaMH,
JIuarpaMMamMu, HHOW rpaduKoi U UX KOMOUHAITUSIMU,

- OIICHMBATh HAA&KHOCTh MHPOPMALIUH 110 KPUTEPUSM, MPEI0KESHHBIM YUYUTENIEM W C(HOPMYITUPOBAHHBIM
CaMOCTOSITENILHO.

2) Vuusepcanvhvie KOMMYyHUKAmMueHwle Oelicmaus 0becneyusaom cpopmupo8aHHoCmyb COYUANbHBIX
HABbIKO8 00)4aAIOUWUXCAL.

OO0mennue:

- BOCIIPUHUMATD U (POPMYJIMPOBATH CYKJIEHUSI B COOTBETCTBUH C YCIOBUSMU U 1IEJIIMU OOLIEHHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MTMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y
peleHus 3a1a4i, KOMMEHTHPOBATh OJTYYECHHBINA Pe3ynbTaT;

- B X0/1€ 00CY’KJI€HHS 3a7aBaTh BOIIPOCHI 10 CYHIECTBY 00CYX/1aeMOM TeMbI, TPOOIeMbI, pelIaeMoi 3a1auu,
BBICKA3bIBaTh UJICH, HAIICJICHHBIC HA TIOUCK PELICHUS; COMOCTABIIATh CBOU CYXKICHUS C CYKACHUSIMU IPYTUX
YYaCTHUKOB JHasiora, OOHapyKUBaTh pa3Inine U CXOACTBO MO3UIHIL; B KOppeKTHOU hopme hopMynupoBaTh
pa3HoTIJIacusi, CBOM BO3PAKEHHUS;

- IPEACTABIAThH PE3YyJIbTaThl PELICHUS 3a7auH, SKCIIEPUMEHTA, UCCIIeI0BAaHUs, IIPOEKTA; CAMOCTOSITEIILHO
BBIOMpATh (OPMAT BBICTYIIJICHUS C YUETOM 3aj1a4 MPE3eHTAllu 1 OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHn4ecTBo:

- IOHUMATh U UCTOJIb30BATh MPEUMYIIECTBA KOMAHIHON U UHAWBUIYAIbHOW PaOOThI IPH PEIICHUN Y4eOHBIX
MaTeMaTUYeCKUX 3a7ay; IPUHUMATh 1[eJIb COBMECTHOMN JEsITeIbHOCTH, TUIAHUPOBATh OpPraHU3aIuI0 COBMECTHOM
paboThl, pacripenenaTh BUAbI paboT, JOroBapUBaThHCs, 00CYKAaTh MPOIecC U pe3yabTaT padoThl; 0000IaTh
MHEHUS HECKOJIbKHX JIIOJIEH;

- y4acTBOBAaTh B IPYNIOBLIX (hopMax paboOThI (00CYKIeHHSI, 0OOMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U Jp.);
BBITMOJHATH CBOIO YacTh pabOThI U KOOPJAUHUPOBATH CBOU JAEHCTBUS C JPYTMMHU WIEHaMU KOMaH/Ibl; OLIEHUBATh
Ka4eCTBO CBOETO BKJIAa B OOIIMK MPOAYKT IO KPUTEPHUSAM, CHOPMYTHUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEH-

CTBUSL.

3) Vnusepcanvhule pecynamugnule delicmaus obecnequsaom Gopmuposanue CMulC08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmn3anus:

- CaMOCTOSITEIILHO COCTABIIATH IUIaH, AITOPUTM PEIICHUs 3a/1auu (WIJIH €T0 Y4acTh), BRLIOUpATh CIIOCo0
pereHus ¢ y4ETOM UMEIOLINXCS PeCYypCcOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI HHPOpMAIIHIH.

CaMOKOHTPOJIb:

- BJIAZIETh CIIOCO0AMH CaMOITPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysbTaTa pelieHus MaTeMaTH4ecKoi
3a/1a4u;

-IpeABUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PELICHUU 3a]aul, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAlIGHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

- OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa AEATEILHOCTH MOCTABICHHON LEIH U YCIOBHUSAM, OOBSICHITH IPUYUHBI
JOCTH>KEHUS MM HEAOCTIDKEHHS LIEH, HAXOIUTh OIIMOKY, 1aBaTh OL[CHKY IPHOOPETEHHOMY OTIBITY.



IIpenmeTHbIe pe3yabTaThl 00y4eHUs

0€erJIo ¥ yBEpEHHO BBIMIOIHATH apr(PMeTHUECKUE ASHCTBHS ¢ PAllMOHATIBHBIMU YHCIAMU;

OCYILECTBIIATh B BBIPAXKECHUSIX U (POPMYJIaX YHCIOBbIE IOJCTAHOBKHU U BBIMOIHATH COOTBETCTBYIOLIHE
BBIYUCIICHHUS,

BBINOJIHATH TOXK/JECTBEHHBIE IIPe0OPa30BaHUs BbIPAXKEHUN: IPUBEACHUE MTOJAOOHBIX CIIaraéMbIX, PACKphITHE
CKOOOK CO 3HAKOM «ILITIOC» MU «MHHYC» IIPe]] CKOOKaMH;

pelaTh ypaBHEHHs ¢ OJJHUM HEU3BECTHBIM U IPUMEHATh YPAaBHEHMSI K PEILICHHUIO TEKCTOBBIX 3ajiay;

pelaTh CUCTEMBI JIMHEUHBIX YPaBHEHUN;
cTpouth rpadukn GpynKmit ¥ ha+b (b#0), ¥ = e,

NOHMMATh KaK BIUSET 3HAK Kod(duurenTa k Ha pacrosoxkeHue B KOOPIUHATHOM IIIOCKOCTH Tpaduka QyHKIMH

y =k« , rie k#0, kak 3aBUCUT OT 3HaueHM k 1 b B3auMHoe pacnosoxeHue rpagukoB AByX GyHKIui BuIa
y=kx+b.

;
BBINIOJHATH OCHOBHBIE JICHCTBHS CO CTEIICHSAMH C HaTypaJbHBIM IIOKa3aTeJIeM, C MHOTOWICHAMH;
BBITIOJIHATH PA3I0KEHUE MHOTOUJICHOB HA MHOXHTEJIH;
HOHUMATh rpadMUECKyI0 HHTEPIPETALNIO PEIICHUS YPAaBHEHUI U CHCTEM YpaBHEHHIA;
NOHUMATh COJIEPKATEIbHBIN CMBICT BaKHEHIINX CBOMCTB (YHKIMU; IO TpaguKy (PyHKIUK OTBEYATH HA
BOITPOCHI, Kacaromyecs €€ CBOMCTB;

.3
cTpouth rpaduKy QYHKIHI — THHEHHON, KBaJpaTHIHOW QYHKINK 1 GyHKIMH » ~ ~ ;

UCII0JIb30BaTh IPUOOPETCHHBIC 3HAHUS, YMEHUS, HABBIKH B MPAKTUICCKON JNEATCILHOCTH U TTOBCEIHEBHOM
JKU3HH JIJIS:

PEIICHUS HECIOXKHBIX MPAKTUYCCKUX PACUCTHBIX 3a7ad, B TOM YHCJIE C HCITOJIb30BAHUEM ITPH HEOOXOIUMOCTH
CIIPaBOYHOU JIUTEPATYPHI, KATBKYIATOPA, KOMITBIOTEPA;

YCTHOHM TPUKHJIKH, U OIICHKH PE3yJIbTaTa BRIYUCIICHUH, IPOBEPKHU Pe3y/IbTaTa BEIYNCICHHI BBHITTOJTHEHUEM
0o0OpaTHBIX JIEHCTBUIA;

MOJICTTUPOBAHUS MPAKTHYSCKUX CUTYAIMA W UCCIICIOBAHUH ITOCTPOCHHBIX MOJICIICH C HCITOJIb30BAaHHEM
anmapara anreOpsl;

WHTEPIIPETAIIMH I'PA(QUKOB PEATbHBIX 3aBUCHMOCTSH MEXTy BETMUNHAMHU.



Conep:xxanue y4ye0HOro Kypca
BbipaskeHus1, TOKIeCTBA, YPABHEHHSA
UwucoBbie BEIpaKeHUs ¢ IepeMeHHbIMU. [IpocTeiimue nmpeoOpa3oBaHus BEIpaKEHUN. Y paBHEHHUE,
KOpEHb ypaBHEHUS. JIMHEWHOE ypaBHEHUE C OJJHOM NIEPEMEHHOM. Pelenre TeKCTOBBIX 3a/1a4 METOI0M
COCTaBJICHUSI YpaBHEHUH.

Lenb: cucreMaTH3upoBaTh U 00OOIIUTH CBEJCHUS O MTPEOOPA30BAHUAX AIreOpanuecKuX BbIPAKEHUHN U
pELLIEHNHU YPAaBHEHUM C OJTHOW MEPEMEHHOM.

B cBsi3u ¢ paccMOoTpeHreM BOIpoca 0 CPABHEHUH 3HAUCHHI BBIPAKEHUH paCIIUPSAIOTCS CBEICHUS O
HEPAaBEHCTBAX: BBOASTCS 3HAKU > U <, Ja€TCA MOHITHE O IBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpennu npeoOpa3oBaHil BEIpaKEHUH (OPMATIBLHO-ONIEPAaTUBHBIC YMEHHSI OCTAIOTCSI HA TOM )K€
YpOBHE, yJalluecs OJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIaJICHUH Teopuell. BBoasITCS MOHATHS
«TOKIECTBEHHO PABHBIEC BBIPAKECHUAY», «TOKIECTBOY, KTOKAECCTBEHHOE MMPEOOPa30BaHIE BEIPAKEHUI,
coJiepykaHue KOTOPBIX OyAeT MOCTOSHHO PAaCKPBIBATHCA U YIIYOIATHCS IPU U3YyYEHUH NPeoOpa3oBaHUiA
pa3IMYHBIX alreOpanyecKuX BhIpaKEHUH.

C uenbio o0ecneyeHrss 0CO3HAHHOTO BOCTIPUATHUS 00yUYaAIOLUUMUCS aJlTOPUTMOB PEIIeHUs] YpaBHEHUHN
BBOJIUTCS BCTIOMOTaTEIbHOE MOHITHE PaBHOCWIBHOCTH YpaBHEHUH, POPMYITUPYIOTCS U Pa3bIACHSAIOTCS HA
KOHKPETHBIX IIPUMEPAX CBOWCTBA PAaBHOCUJIBLHOCTHU. J{aeTcs MOHATHE TMHEWHOTO YpaBHEHUS U UCCIIeIyeTC s
BOTIPOC O YHCIIE eT0 KOopHel. B cucreMe ynpaxHeHHit 0c000€ BHUMaHUE yIEsIeTCs PEIICHUI0 YPaBHEHHUI BUIA
ax=b mpu pazIMYHBIX 3HaUeHUAX a U b. [Ipomomkaercs padora Mo GopMHUPOBAHUIO y 00YUAIOIINXCS YMEHUS
UCIIOJIb30BAaTh almapar ypaBHEHUH KaK CPEACTBO JUISL PEIICHHUs TEKCTOBBIX 3a7a4. Y POBEHb CIOXKHOCTH 3a/1a4
3]IeCh OCTaeTCsl TAKUM JKe, Kak B 6 Kiacce.

CraTucTHYeCKHEe XapPaAKTePHUCTHKH.

O3zHakoMJIeHHE 00YYarOIIMXCs C MPOCTEUITUMHU CTATUCTUYECKUMH XapaKTEePUCTUKAMU: CPETHUM
apu(MeTHUECKUM, MOJIOH, MeIMaHOH, pa3MaxoM. YUaIuecs T0JKHBI YMETh M0JIb30BaTh 3TH XapaKTEPUCTHKH
JUISL aHaJIn3a psjia JAHHBIX B HECIIOKHBIX CUTYalHsIX.

DyHKUMH
@Oynk1ius, 061acTp onpenesneHus GyHkiun. Boerancnenue 3Hauennii ¢pyHkuuu o ¢popmyse. I'padux
dbyakuun. [Ipsmast mponopnoHaaIbHOCTh U €€ rpaduk. Jlunerinas Gynkius u e€ rpaduxk.
Lesb: 03HAKOMUTH 00YYAIOUTUXCS C BAXHEUITMMHU (DYHKIIMOHAIBHBIMH MOHATUAMU U € TpapuKamMu
MPSIMOI TIPOTTOPIIMOHATIEHOCTH M JIMHEHHOU (DYHKITMU OOIIeTo BUIA.

JlaHHas TeMa SBJIAETCS Ha4aJbHBIM 3TAllOM B CUCTEMaTHUECKOW ()YHKIIMOHATBHON TOJrOTOBKE
oOydJaronuxcs. 3/1ech BBOJIATCS TaKue MOHATHS, KaK PYHKITUsS, apryMEHT, 00J1acTh onpeaeincHus: GyHKIINH,
rpaduk pyHkuun. OyHKIMS TPAKTyeTCs: KaKk 3aBUCUMOCTh OJJHOM NMepeMEeHHON OT APYyrol. Yyamuecs
MOJTYJaroT NIEPBOE MPEJICTAaBIIEHNE O crioco0ax 3aaanus GyHKuuK. B 1anHON TeMe HaunmHaeTcst paboTa 1o
(dopMHpOBaHUIO y 00YUYAIOIIMXCSl YMEHUN HAXOAUTh 10 popMysie 3HaueHHe (PYHKIUH 10 U3BECTHOMY
3HAYEHUIO apTyMEHTA, BBIIOJIHATD TY XK€ 3a7ady 1o rpaduky U pemars no rpadguxy odpaTHyro 3a1aqy.
@OyHKIMOHATIbHBIE MOHATHUS MOIYYal0T CBOIO KOHKPETU3ALUIO MPU U3YyYECHUH JINHEHHON QYHKIIUY U ee
YaCTHOT'O BUJa — MPSMOM MPONOPLHUOHAIBHOCTH. Y MEHUS CTPOUTD U YUTATh IpaduKu 3TUX PYHKUUN IHPOKO
UCTIOJIB3YIOTCS KaK B CAMOM Kypce alireOphl, Tak U B Kypcax reéOMeTpUr U (PU3NKH. Ydaruecs T0JIKHbBI
MMOHUMATh, KaK BIUSET 3HaK KOA((UIIMEHTA Ha PACIOJIOKEHUE B KOOPIMHATHOM TIJIOCKOCTH rpaduka PyHKITUN
y=KX, TJie K # 0, KaKk 3aBUCHUT OT 3HaYCHUH K U b B3aMHOE pacroyio’keHue rpaukoB AByX (GyHKIMN BUIA
y=KXx+tb.

dopmupoBaHue BceX (PyHKIMOHATBHBIX OHATHH U BIPA0OTKA COOTBETCTBYIOIIUX HABBIKOB, a TAKXKe
U3Yy4eHHE KOHKPETHBIX (PYHKLUN COMPOBOXKIAIOTCS PACCMOTPEHUEM PUMEPOB PEATTbHBIX 3aBUCUMOCTEH
MEXy BEIMYMHAMH, YTO CIIOCOOCTBYET YCHJICHHIO MPHUKIATHON HAMPABIECHHOCTH Kypca anreOpsl.

CreneHb ¢ HATYPAJIbHBIM NOKAa3aTeJIeM

Crenenb ¢ HaTypaJIbHBIM ITOKa3aTesieM U ee cBoiictBa. OqHowieH. @yHKIMU y=x2, y=x3 U UX rpaduk.
[enb: BeIpaOOTaTh YMEHHUE BBIOJIHATH AEMCTBUS HAJl CTETICHSAMHU C HATYPaJbHBIMU ITOKa3aTEsIMU.

B nanHoi1 Teme naercs onpeeneHue CTENeHy ¢ HaTypalbHbIM MOKa3areneM. B kypce MatemaTtuku 6 kiacca
yuauiecs y’e BCTpeqaluch ¢ MpUMepaMH BO3BEICHHUS YHCEN B CTENIEHb. B CBSA3M ¢ BhIUMCICHNEM 3HAYEHUN
CTETIEHU B 7 KJIacce JaeTcs MPEeACTaBICHNE O HAXOXKICHUN 3HAUEHUI CTENIeHU C TIOMOIIBIO KaJIbKYISATOPA;
PaccmaTtpuBaroTcsi CBOMCTBA CTENEHU C HATypaJIbHBIM MTOKa3aresieM: Ha mpumMepe oka3aresbcTBa CBOMCTB
y4aluecs BIEepBbIe 3HAKOMSTCS C JI0Ka3aTeIbCTBAMHU, IIPOBOAMMBIMU Ha aareOpandyeckoM MaTepuae.
VYka3aHHbIE CBOMCTBA CTENEHU C HATypalIbHBIM MIOKa3aTeIeM HaXOIT MPUMEHEHHUE IPU YMHOKEHUN
OJTHOUWJICHOB U BO3BE/ICHUH OJHOWICHOB B CTeNeHb. [Ipn HaX0XACHNU 3HAUCHUH BBIPAXKEHUH COAEPIKAIINX
CTEeNeHH, 0c000e BHUMaHUE ClielyeT 00paTUTh Ha MOPSAOK JIEHCTBUI.

PaccmoTpenne Qynkiuii y=x2, y=x° M03BOJSET NPOAOIKUTE paboTy 110 (POPMUPOBAHUIO yMEHMUIA
CTPOUTH U uuTaTh rpaduku GyHKIMi. BaxkHO 00paTuTh BHUMaHNE 00YJarONMIUXCsl HA 0OCOOCHHOCTH rpaduka



dyskuun y=x*: rpaduK IpoXoauT Yepes Hauaao KOOpAUHAT, och Oy SBISETCS ero 0Chlo CUMMETPUH, TpaduK
pacCIOIOkKEH B BEPXHEHN MOMYIIOCKOCTH.

YMeHue cTpouth rpaduky GQyHKIHU y=x> 1 y=x> HCIONb3yeTcs IS 03HAKOMJICHHS 00YYaOMIUXCS ¢
rpadu4ecKuM CIIocOOOM PEIICHUs] ypaBHEHUH.

MHoro4/ieHbl

Muorounes. CloxeHue, BBIMUTaHHE U YMHOKEHUE MHOTOWIEHOB. Pa3noxeHnrne MHOTOYWIEHOB Ha
MHOHUTEIH.

[enb: BBIpabOTaTh YMEHUE BBIMIOJHATH CJIOXKEHHUE, BRIYUTAHNE, YMHOKEHNE MHOTOUICHOB U
Pa3yIoKEHNE MHOTOWICHOB HA MHOXHUTENH.

JlarHast TeMa urpaet pyHIaMEeHTATBHYIO POJib B (DOPMHUPOBAHUH YMEHHUS BBIIOHSITH TOXKIESCTBEHHBIC
npeoOpazoBaHus anredpandeckux BoipakeHuil. DopMupyemsble 31ech HopMabHO-ONEPATUBHBIE YMEHUS
SIBJISTFOTCSI OMTOPHBIMHE MPU U3yYEHUH IEUCTBUIN C pAIMOHATEHBIMU JPOOSIMH, KOPHSIMH, CTEIICHSIMHU C
palMOHAIbHBIMU MOKA3aTEISIMH.

N3yuenue TeMbl HAUMHAETCS C BBEJCHUS MOHATUNA MHOTOWIEHA, CTAHJaPTHOTO BUa MHOTOYJIEHA, CTEIIEHU
MHOrowieHa. OCHOBHOE MECTO B 3TOM TEME 3aHUMAIOT AJITOPUTMBI IEUCTBUI C MHOTOWJIEHAMH — CII0)KECHHUE,
BBIYMTAHUE U YMHOXEHUE. YUalluecs JOJKHBI IOHUMAaTh, YTO CYMMY, Pa3HOCTh, IPOU3BEACHUE MHOTOUWICHOB
BCErJla MOKHO IIPEICTaBUTh B BUJIE€ MHOTOWIEHA. [IeHCTBUA CII0KEHM S, BBIYUTAHUS U YMHOKEHHSI MHOTOYJICHOB
BBICTYIAIOT KaK COCTABHOW KOMITOHEHT B 33JJaHUSX Ha PpeoOpa3oBaHus IEeNbIX BeipaxkeHui. [ToaTomy
HeIeJ1eco00pa3Ho MepexoIuTh K KOMOMHUPOBAHHBIM 33aJaHUSIM MPEXKIE, YeM YCBOCHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMAHUE B 3TOM TeMe YIENsIeTCsl Pa3I0KEHUI0 MHOTOWIEHOB HA MHOKHUTENH C TOMOIIIbIO
BBIHECEHHUS 32 CKOOKH OOLIEr0o MHOXKHUTENS U C IOMOIIBI0 FpynnupoBKU. COOTBETCTBYIONIME TPEOOPa30BaAHU
HAXOJAT MIMPOKOE MPUMEHEHHUE KaK B Kypce 7 Kiiacca, Tak M B MOCIEIYIOIINX Kypcax, 0COOEHHO B JEHCTBUSX C
PaLMOHATIEHBIMU JPOOSIMH.

B nmanHoIf Teme yJaruecs BCTPEUaroTCs ¢ MPUMEpaMH HCIIOIb30BAHMS pACCMATPUBAEMBIX TPEOOpa3oBaHui
IIPU pEIIeHNU Pa3HOOOpa3HbIX 3a/1a4, B YACTHOCTH MPU PEUICHUH YPaBHEHUN. DTO MO3BOJISIET B X0J1€ U3y4EHUS
TEMBI IPOJIOJIKUTH pa0dOTy 1O GOPMUPOBAHUIO YMEHHSI PEIIATh YPAaBHEHUS, a TAKXKE PeIlIaTh 3aa491 METOIOM
COCTaBJICHUS ypaBHEHUI. B unciio yrpaxHeHnu BKIIOYAIOTCS HECIOXKHBIC 3a/IaHUsI Ha JI0KA3aTEeIbCTBO
TOX/IECTBA.

DopMyJibl COKPANIEHHOT0 YMHOKEHUS

[Tpumenenue GopMyI1 COKpaIIEHHOTO YMHOXKEHUS B IPE0OPa30BaHUAX BhIPAKEHUH.

Lenn: BeIpaboTaTh YMEHUE MPUMEHSTH (DOPMYIIBI COKPAIIIEHHOTO YMHOXKEHHUSI B IPEOOPA30BAHMSIX ENTBIX
BBIPKEHHUI B MHOTOWIEHBI M B PA3JI0’KEHNH MHOTOWIEHOB HA MHOKUTEIIH.

B nannoii Teme npojomkaercs padora mo GopMHPOBAHUIO y 00YUAIOIIUXCSl YMEHHUS BBIITOJIHATh
TOKJIECTBEHHBIE TPE0Opa30BaHus LENbIX BbipakeHu. OCHOBHOE BHUMaHUE B TeMe yzelnsercs hopMmyiam
KBaJpaT pa3HOCTH JABYX BBIPAKEHHM, pAa3HOCTh KBAJPATOB JIBYX BBIPAXKEHUN Yyalirecs A0KHBI 3HATh 3TU
(bopMyJIbl U COOTBETCTBYIOIIME CIOBECHBIE (POPMYITUPOBKH, YMETh IPUMEHSTh X KaK «CJIEBa HAIIPaBO», TaK U
«crpaBa HalleBo». Hapsiny ¢ yka3aHHBIMU, pacCMaTPUBAIOTCS Takke (DOPMYIIBI CYMMBI U Pa3HOCTH KYOOB, KyO
CYMMBI U Pa3HOCTHU JBYX BbIpaxkeHUH. OHAKO OHM HAXOAAT MEHbIIEE NPUMEHEHUE B KypCe, I0ITOMY HE
CJeyeT UBJIMIIHE YBJICKAThCS BBHITTOJIHEHUEM YIIPAXXHEHUN HA UX MCIOJIb30BaHUE.

B 3akimrounTenpHON 4acTH TEMBI pACCMATPUBAETCS IPUMEHEHUE PA3ITMYHBIX IPUEMOB Pa3I0KEHUS
MHOTOYJICHOB Ha MHOKUTEJIH, a TAKXKE UCIIOJIb30BAHUE TPEOOPa30BAHUN TENIBIX BRIPAKEHUH JIJIST pEIICHUS
HIMPOKOTO Kpyra 3ajad.

Cucrembl THHEHHBIX YPABHEHUH

Cucrema ypaBHeHUM. PerieHue cuctemsl IByX JUHEUHBIX YPaBHEHUHN ¢ IBYMS MEPEMEHHBIMU U €TI0
reoMeTpuueckas HHTeprperauus. Pemenne TeKCTOBBIX 3a/1a4 METOJIOM COCTABJICHHS CUCTEM YPaBHEHHUIA.

[{enb: 03HAKOMUTH 00YUaAIOIIUXCSI CO CIIOCOOOM PEIICHUS CUCTEM JIMHEHHBIX YpaBHEHUH C IBYMsI
MEPEeMEHHBIMH, BEIPA00OTaTh YMEHHE PEIIaTh CUCTEMBI YPaBHEHUI 1 MPUMEHITH UX TPU PEIICHUU TEKCTOBBIX
3azay.

N3yuenue cucreM ypaBHEHUN pacnpenensiercs Mex 1y Kypcamu 7 u 9 kinaccoB. B 7 kiiacce BBogutTcs
MOHSATUE CUCTEMBI U pACCMATPUBAIOTCSI CUCTEMBI INHEWHBIX YPABHEHU.

N3noxenrne HaYMHAETCS C BBEJICHUSI IOHATHS «JIMHEHHOE YpaBHEHUE C JBYMsI IIepeMEHHbIMUY. B cuctemy
YIPAKHEHHUI BKIIFOUAIOTCS] HECJIOKHBIE 33JaHUS HA PEIICHNE JTUHEHHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU B
LEJIbIX YUCIIAX.

dopmMupyeTcsi yMEHHE CTPOUTh Ipaduk ypaBHeHUs ax + by=c, rae a#0 niau b#0, mpu pa3IMIHbIX 3HAYCHHIX
a, b, c. Beenenue rpadudeckux o0pazoB JaéT BOZMOKHOCTh HATJISTHO MCCIIEA0BATh BOIIPOC O YHCIIE PEIICHHIA
CHCTEMBI JIByX JJUHEWHBIX YPaBHEHUU C IBYMs IEpeMEeHHBIMU. OCHOBHOE MECTO B JAHHOW TEME 3aHUMAET
W3YYCHHE AITOPUTMOB PEIICHUS CUCTEM JIBYX TUHEHHBIX YPaBHEHHH C ABYMS [IEPEMEHHBIMU CIIOCOOOM
MOJICTAHOBKH U CTIOCOOOM CJI0KeHUS. BBeeHue cucteM nmo3BoJisieT 3HaUUTEIbHO PACIIUPUTh KPYT TEKCTOBBIX



3aj1a4, peraeMbpIX ¢ TOMOIIBIO ammapara anreopsl. [I[puMeHeHre cucTeM YyIpoIaeT mporecc nepeBoa JaHHbBIX
3aJ]a4k ¢ OOBIYHOTO SI3bIKA Ha SI3bIK YPaBHEHHIA.

IloBTOpEHUE

Henb: [ToBTopenue, 00001IeHNE U CUCTEMATH3AIMsI 3HAHUH, YMEHUH 1 HaBBIKOB 33 KypC MaTeMaTUKH 7
KJ1acca.

IlepeyeHb KOHTPOJIBLHBIX PA0OT IO MaTeMaTHKe B 7 KJiacce

Z

Tema

Jlara
IUIaH

Jlara
dakr

BxonaHas quarsHoctuka

Kontponbnas padora Nel

10 TEME «BI)Ipa}KeHI/ISI Hn TOXICCTBA»

KontponbHast pabora Ne2

«YpaBHEHHUSI»

KontponbHast pabora Ne3

«DyHKIHA»

KontponbHas padota No4

«CteneHn U ee CBOMCTBAY

KontponbHast pabota Ne5

«Mnorounensl. [Ipon3BeneHne MHOTOWIEHOBY

KontponbHas padorta Ne6

«DOpMYITbl COKPAIIEHHOTO YMHOKEHHUSI»

KontponbHast pabora Ne7

«CHCTEMBI IMHENHBIX YPaBHEHUI

O |0 | Q[N | |[W|IN|—

HroroBast koHTpOIBHAS paboTa




KanengapHo-remarnyeckoe njaHupoBaHue ajareopa 7

Tema 3ansiTus

Yyachbl

aara

IJIaH

¢akr

BoipaxkeHusi, TOKAeCTBA, YDPABHEHHU S

HucoBble BEIPAXKECHUS

BripaxkeHus ¢ nepeMeHHbIMU

CpaBHeHHUsI 3HaUYECHUI BBIpAXKEHUN

CBolicTBa IEUCTBUM HAl YUCIaMUA

ToxnectBa. ToxaecTBEHHbIE MPEOOPA3OBAHNS BHIPAKEHUIA

Koumponvnas paboma Ne 1 no meme: «Boipasicenus.
Ilpeobpaszosanue gvipasricenuil)

— W N NI N

YpaBHenus

VYpaBHenue. Kopuu ypaBHeHUs

JIuHeliHOE ypaBHEHHE C OJHOMU IIEPEMEHHON

Pemenue 3ama4 ¢ nOMOIIbIO YPaBHEHHI

Cpennee apudmeTnueckoe, pazMax U Moia

MG,Z[I/IaHa, KaK CTaTUCTUYCCKAs XapaKTCPUCTUKA

N | B W

Konmponvnaa paooma Ne 2 no meme: «Ypasnenus ¢ 00HOll
nepemeHHou)

DYyHKIUH

Uto Takoe pyHKIMS

Brruncnenue 3naueHunit GpyHKuuii mo Gpopmyie

I'padux byHKIIIT

[IpsiMast mpomoOpIMOHATIBHOCTE U €€ Tpadux

JIluneitnas GpyHKuus U ee rpadux

W DN DN W N

Konmponvnasa paboma Ne 3 no meme: « Qyuxyuuy

CreneHpb ¢ HATYPAJIBHBIM NOKA3aTeJIeM

OmnpeneneHne CTEIEHN HaTypaIbHBIM TTOKa3aTelieM

VYMHOXEHME U JIeIEHUE CTEIICHEN

BOSBGI[GHI/IG B CTCIICHD IMPOU3BCACHUA U CTCIICHU

OnHOYJIEH U €T0 CTaHAAPTHBIN BUJT

VYMHOXeEHNE OTHOWICHOB. Bo3BeneHne oJHOWIEHA B CTEIICHD

DO DN DN W N

®dyHkMU y = x°, y = x> u ux rpaguku

Konumponvnaa paooma Ne 4 no meme: «Cmenens u eé
ceoticmea. Q0nounenvl)

MHoOro4JjeHsbl

MHOTOUJIEH U €ro CTaHIAPTHBIN BU

Cii0o’keHU€e U BRIYMTAHUE MHOTOYJIEHOB

YMHOXEHHIE OJHOYJICHA HA MHOTI'OYJICH

Brigecenue 00111ero MHOXKUTEIS 32 CKOOKH

YMHOXKEHHE MHOTOYJIeHa Ha MHOTOWICH

Paznoxenre MHOTOUYJIEHa HA MHOXKHTEIN CIIOCOO0OM
TPYNIUPOBKHU

W W N N —

Konumponvnasa paboma Ne 5 no meme: «Ilpouzeeoenue
MHO20UICHO8)

DopMyJIbI COKPALLIEHHOT0 YMHOKEHHS

BosseneHue B KkBapaT CyMMBI U PA3HOCTH JBYX BBIPAXXKECHUM

PaznoxeHre Ha MHOXHUTENH C TOMOIIBIO (hopMyIT KBagpaTa
CYMMBI M KBaJIpaTa pa3HOCTH

[\

YMHOKEHUE Pa3HOCTU BYX BBIPAKCHUU HA UX CYMMY

Paznoxenune Pa3HOCTH KBAaAPATOB HA MHOXKHUTCIIN

Pa3noxeHue Ha MHOKUTENU CYMMBI U Pa3HOCTH KyOOB

[TpeobpazoBanue 1ENTOro BHIPAXKEHNSI B MHOTOWIEH

N | — [ N

[IpumeHeHue pa3IMIHBIX CIOCOOOB IS Pa3IOKEHHUS Ha
MHOKHUTEIIH

Koumponvnaa paooma Ne 6 no meme: «Dopmyvl




COKPAUWLECHHO20 YMHOMNCEHUA)

CucreMbl JIMHENHBIX YPABHEHU

JIuneliHOE ypaBHEHHE C IBYMs IIEPEMEHHBIMU

['paduk nuHeitHOTO ypaBHEHHUS C ABYMS IEPEMEHHBIMU

Cnoco0 moIcTaHOBKA

Cnoco0 ciioxkeHus

Pemenue 3a1a4 ¢ moMOIIbIO CUCTEM YPaBHEHUI

Koumponvnaa paoboma Ne 7 no meme: « Cucmemul 1uHenHbIX
YPABHEHUIL)

— N NI W W N

IToBTOpEHUE

JIuHneliHOE ypaBHEHHME C OJJTHOW MEPEMEHHOMU

CucTeMbl TUHEWUHBIX YPABHEHUM C ABYMSI MEPEMEHHBIMU

MHorousneHbl

Crenenp ¢ HaTypaJbHBIM IMOKa3aTeIEM.

DopMyJIbl COKPALIEHHOTO YMHOXKEHU S

Konmponvnasa pavoma Ne 8 (umozosasn)

AHanu3 KOHTPOJbHOU padoThl. O000MmAIOIINK YPOK O KypCy
7 xnacca

bt | et | [t | [t |

Hroro

102
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