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I[TOACHUTEJIBHAA 3AIINCKA

Ilenu usyuenusn anzeopwl ¢ 7 knacce:

e OBJIaJIecHHE CUCTEMON MaTeMAaTUYECKHUX 3HAHUM M YMEHMI, HEOOXOIMMBIX Ul NPUMEHEHUS B
NPAaKTUYECKOH eATENbHOCTH, U3YUEHHS] CMEXHBIX AUCIUILINH, TPOAOKEHHS 00pa30BaHus;

® HHTeIEeKTyaJlbHOe Pa3BUTHe, (OPMHUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOAMMBIX YEJIOBEKY IS
IOJTHOLCHHOM JKU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTbh MBICIH, KPUTHUHOCTh MBIIIJICHUS,
UHTYMLUS, JIOTHYECKOE MBIIUICHUE, OJJIEMEHThl QJITOPUTMUYECKOW KYJIbTYpbl, IIPOCTPAHCTBEHHBIX
IpEeCTaBICHUN, CIIOCOOHOCTD K IIPEOI0JICHUIO TPYAHOCTEH;

e (QopmMupoBaHue mpeacTaBJAeHU 00 UACIX U METOJAX MAaTEMAaTHUKU KaK YHUBEPCAIBHOTO S3bIKA
HAyKHU U TEXHHUKH, CPEACTBA MOJIEIUPOBAHNUS SBJICHUHN U ITPOLIECCOB;

e BOCIHMTAHUE KYJIbTYpPhl JIMYHOCTH, OTHOLICHHS K MaTeMaTHKE KaK K YacTH OO0IIe4eI0BEYECKOM
KYJIbTYpBbI, IOHUMAHUE 3HAYMMOCTH MAaTEMATUKHU JUIsI HAYYHO-TEXHHUYECKOTO IPOrpecca;

e pa3BUTHe BBIYUCIUTENBHBIX M (POPMAIBHO-ONEPATUBHBIX alreOpanvyeckux yMEHUH 10 YpOBHS,
MO3BOJIAIOILEIO YBEPEHHO HCIIOJIB30BAaTh MX IIPU PELICHUM 3aJa4 MAaTEMaTHUKA U CMEXHBIX IIPEIMETOB
(pusmka, XxuMus, OCHOBBI MH(POPMATUKN M BBIUYMCIUTEIILHOW TEXHUKH), YCBOCHHUE alllapaTa ypaBHEHUH U
HEPAaBEHCTB KaK OCHOBHOIO CpEACTBA MaTEMaTHMYECKOrO MOJCIHMPOBAHMS MPUKIAJHBIX 3ajad,
OCYyIIECTBIICHHE (DYHKIIMOHAIGHOW MOJATOTOBKH IIKOJBFHUKOB. B Xone wW3ydeHus Kypca, ydamimecs
OBJIAJICBAIOT IPUEMAaMU BBIUNCICHUM Ha KAJIbKYJIATOPE.

Pabouyas nporpamma no ajaredpe 1Jis1 7 cOCTaBJIeHa Ha OCHOBE:!

— 3axoHa P® «O6 obpazoanum» ot 29.12. 2012 Ne 273-03;

—  DepepanbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTENIBHOTO CTaHIApPTa OCHOBHOTO OOMIET0 00pa3oBaHMS
(yrBepkneH npukazom MunoOpHayku Poccun ot 17 gexabpst 2010 1. Ne 1897);

— IIpuxa3za MunuctepctBa obpazoBanus u Hayku P® ot 31 mapra 2014 r. Ne 253 “O0 yTBepkaeHUn
denepanbHOrO MepevHss y4eOHMKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHHUIO TPU pealu3alud HMEIOUINX
rOCYJapCTBEHHYIO aKKPEIUTALMI0 00pa30BaTEeIbHBIX MMPOrpaMM HAvaJIbHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpenHero odmiero oopa3oBaHus;

— aBTopckoi nporpammsl 1o anredpe 0. H. MakapbrueBa Bxozsiiel B cOOpHUK pabouux MporpaMm
«[Iporpammbl  0011€00pa30BaTEIbHBIX YUpSKACHUMA: Anredpa, 7-9 wxmaccel» (136 u, 4 u /Hen),
coctaBurenb: T.A. Bypmuctposa. M. [Ipocsemenue, 2014,

— yue6Horo muaHa ['BOY Jluneit Nel79 Kanununckoro paiiona r. Cankr — [lerepOypra Ha 2017-
2018 yu. rox.

MecTo npeaMera B yueOHOM IJIaHe.

B I'BOY muneit 179 yuebubiM minaHom Ha 2017-2018 y4eOHBIH rox Ha H3yd4eHHE  MaTeMaTHKH
pexycmoTpero 204 4 B roj, 6 wacoB B Hepelnmo. Pactipenenenue: anredpa- 1364 B rox, 4u/Hen u reometpus -68 4 B
I, 2 yaca/Heq.

Jlannasi padouyasi nporpamMma no ajredpe paccuntana Ha 136 yacoB 3a roa, To ectb 4 yaca B
Heaed 10, Beero 34 Henenn.

H3menennsi, BHeECEHHBbIE B ABTOPCKYI0 Y4eOHYI0O MPOrpaMMy U X 000CHOBaHHUeE:

N3meneHnii Her.

YueOHHK:

MakaperueB, 0. H. Anre6pa. 7 kmacc : yueOHUK s oOmieoOpasosar. yupexaenuit / FO. H.
Makaperue, K. . Hemkos, H. I Munmiok, C. b. Cysoposa ; nox pen. C. A. TenskoBckoro. — M. :
IIpocsemenue, 2017.

Pabouas mporpamMma BBITIOJIHSET IBE OCHOBHbIE DYHKYUU:

o  Uncpopmayuonno-memoouueckasa GyHKIUS TO3BOJISET BCEM YydacTHHUKaM o0Opa30BaTeIbHOTO
mpolecca MOMyYuTh MPEICTaBICHUE O LETAX, COACpkKAHUM, O0IIel cTpaTeruu OOy4eHHUs, BOCITUTAHUS U
Pa3BUTHS yYalIUXCs CPEJICTBAMU JIAHHOTO Y4eOHOT 0 IpeaMeTa.

e  Opzanusayuonno-naanupyrowaa (GYHKIMS TpeIyCMaTpUBAeT BBIACICHHE JTarnoB OOy4YeHHS,
CTPYKTypUpOBaHHE Y4eOHOTO Marepuala, ONpENeIeHHe €ero KOJWYECTBEHHBIX W KadeCTBEHHBIX
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XapaKTEPUCTHUK HA KAXKXKIAOM M3 3TAIllOB, B TOM YHUCJIC JIA COACPKATCIbHOI'0 HAITIOJTHCHHUA HpOMe)I(YTO‘IHOﬁ
aTTeCTallun ydalnuxcs.

Cucrema ypoKOB YCIIOBHA, HO BCE K€ BBIIEISIOTCS CIEIYIOIINE BUBI:

Ypok-nekyua. lpennonaratoTcst COBMECTHBIC YCHIIMS YYUTENS U YUEHUKOB JUIS PEIICHHUS OOLIen
npo0JieMHOI Mo3HaBaTeabHOM 3a1aun. Ha TakoM ypoke HCIonb3yeTcs JeMOHCTPAIlMOHHBIM MaTephal Ha
KOMITbIOTEpE, Pa3pabOTaHHBINA yYUTEIEM WIH YYCHUKAMH, MYJIbTUMEIUHHBIC TIPOTYKTHI.

Ypox-npakmuxym. Ha ypoke yyamuecs paboTaroT HaJl pa3IMuHbIMU 331aHUSMU B 3aBUCIMOCTH OT
CBOEH MOATOTOBICHHOCTH. BHabl pabOT MOryT OBITh CaMbIMHM Pa3HBIMH: MHCbMEHHBIE HCCIICIOBAHMUS,
pellleHue pa3IMYHbIX 3a/ay, HU3y4eHHE CBOMCTB pA3JIMYHBIX (YHKIHM, MPaKTHUYECKOE MpPHUMEHEHUE
pa3IMyYHBIX METOAOB pelieHus 3aaad. KoMmpioTep Ha TakuMX ypoKaxX HCHOJIb3yeTcs KaK AJIEKTPOHHBIN
KaJIBbKYJISITOpP, TPEHAXKEP YCTHOTO CYETa, BUPTYaJIbHAs JIAOOPAaTOPHsl, UCTOYHHUK CIIPABOYHOMN MH(OPMAIIHH.

Ypox-uccneoosanue. Ha ypoke ywamuecs pemiaroT NpoOJIEeMHYIO 3a/lady HCCIIEI0BaTEeIbCKOIO
XapakTepa aHAIUTUYECKUM METOJOM M C IOMOILBIO KOMIBIOTEPA C HCIIOJIB30BAHUEM Pa3IMUHBIX
nabopaTopuid.

Kombunuposannuiit ypok nipenosnaraet BbIIOJIHEHHE padoT U 33/1aHUil pa3HOTO BUA.

Ypox pewenus 3aoau. BripaGaTeiBaroTcsi y ydyalMxcs yMEHHS W HaBBIKM pEIICHUs 3a/ady Ha
YpOBHE 00s3aTeNIbHOM ©  BO3MOXHOM moArotoBke. JIro0oil  ywyamuiics MOXET HCIOJIb30BaTh
KOMIBIOTEPHYI0 HHGOPMAIMOHHYI0 0a3y MO MeToJaM pelIeHHs pa3IMYHbIX 3a7ad, IO CBOICTBaM
3IIEMEHTAPHBIX (YHKIHUN U T. 1.

Ypox-mecm. TectupoBaHue NPOBOIUTCS C LEIbIO TUATHOCTHKU IMPOOENOB 3HAHHM, KOHTPOIS
YpOBHSL OOYYEHHOCTH Y4YalllUXCsi, TPEHUPOBKM TEXHHKE TECTUpOBaHMs. TecTbl Ipeljiaralorci Kak B
MEYaTHOM TaK U B KOMIIbIOTEpHOM BapuaHTe. [I[pueM B KOMIIBIOTEPHOM BapHaHTE BCET/Ia C OTPAHUYEHUEM
BPEMEHH.

Ypok-3auem. YctHblii onpoc yyammxcsl IO 3apaHee COCTABJICHHBIM BOIIPOCAM, a TAKKE PEIICHUE
3a/1a4 pa3HOI'0 YPOBHSI 110 U3YUYEHHOU TeMe.

Ypox-camocmoamenvnaa padoma. Ilpennaraiorcs pasHble BUIBI CaAMOCTOSTENBHBIX pPa0OT:
JBYXYpOBHEBasi — YPOBEHb 00s3aTEbHON MOATOTOBKU - «3», YPOBEHb BO3MOXKHOM MOATOTOBKH - «4» U
«5»; OOJBIION CIUCOK 3a/laHUi PA3HOTO YPOBHS, U3 KOTOPOTO YYAIUICS pelIaeT UX 10 CBOEMY BEIOODY.
Psiom ¢ yueHMKOM Ha TakMX YpOKax — BKJIIOYEHHBIH KOMIIBIOTEp, KOTOPBIM OH UCHOJB3YET MO CBOEMY
YCMOTPEHHUIO.

Ypok-konmponvnasa padoma. I1poBoauTcs Ha IBYX YPOBHSX:

YPOBEHb 00513aTEJIbHON MOJATOTOBKH - «3», YPOBEHb BO3MOKHOU MOJATOTOBKH - «4» U «5».

KomnblotepHoe oGecrieueHue ypokos.

B pasnene paboueii nporpammsl «KoMmberoTepHoe o0ecriedyeHre» CIUIaHUPOBAaHO MPUMEHEHUE
UMEIOUINXCS KOMIBIOTEPHBIX MPOIYKTOB: JEMOHCTPAIIMOHHBIM MaTepuai, 3alaHus AJi YCTHOTO ompoca
y4aluxcsi, TPEHUPOBOYHBIE YIPAKHEHUS, a TAKXKE PA3JINYHbIE HIEKTPOHHbIE YIEOHUKH.

Jlemoncmpayuonnstii mamepuain (caaiovi).

Co3pnaercs ¢ 1enplo obecrevyeHus: HarjsAHOCTU MIPU U3YYEHUH HOBOT'O MaTepHualla, UCTIOIb30BaHUs
npu oTBeTax ywammuxcs. llpuMeHeHume aHMMalMM MpPH CO3JAHUM TAaKOrO0 KOMIIBIOTEPHOTO MPOAYKTa
MO3BOJISIET pacCcMaTpUBaTh BONPOCHl MAaTEMATUYECKON TEOPUU B IBM)KEHUH, 00€CIIEUnBAET IpYyroil moaxon
K M3Y4YEHHIO HOBOTO MaTepHualla, BbI3bIBAET MTOBBIIEHHOE BHUMAHUE U UHTEPEC Y YUALUXCSL.

N3y4yeHne MHOTMX T€M B MAaTEMAaTUKE CBSA3aHO C 3HAHMEM U IOHUMAHHEM CBOMCTB AJIEMEHTapHBIX
¢byuknuil. Pemenne ypaBHEHMI, HEpaBEHCTB, pA3IMYHBIX 3a7ad NpeanojiaraeT TIiyOOKoe 3HaHHe
NOBEJICHUs dJIeMEHTapHbIX (GyHKuuMid. Hayuutbes pacno3HaBath rpaduku Takux (QYHKIHHA, CyMeETh
pacckazarh 00 X CBOHCTBAX MOMOTAIOT KOMIBIOTEPHBIE CIAMIBI .

IIpu pemenun m0OBIX 3a/la4 UCMOJIb30BaHUE TpaUUECKON MHTEPIpPEeTaluy YCIOBUS 3ajaud, ee
pelIeHrs MO3BOJISeT y4YalluMCsl TOHATh MAaTeMaTUYeCcKyl0 HJCI0 pelleHus, 0ojee riyO0OKO OCMBICIHUTH
TEOPETUYECKHUI MaTepHall 10 JaHHON TEME.

3adanus 013 ycmuo2o cuema.

OTH 3a/1aHUS TAIOT BO3MOXKHOCTh B YCTHOM BapHaHTe O0TpabaThIBaTh pa3IUUHbIE BOIPOCH! TEOPHH U
MPAKTUKH, IPUMEHSS IPUHIUIIBI HATJISIIHOCTH, JOCTYMHOCTH. X MOKHO MCIOSIb30BaTh Ha JHOOOM ypOKe
B PEKUME YUUTEIb — YUEHHK, B3aUMOIIPOBEPKH, A TAKXKE B BUJIE TPEHUPOBOYHBIX 3aHITHH.

Tpenuposounsie ynpasxcnenus.



Bxurouarot B ce0si 3ajaHusl ¢ BOIPOCAMU U HATJSAHBIMUA OTBETAMU, COCTABICHHBIMU C TOMOIIIbIO
anuManuu. OHHM  TO3BOJIIIOT  YYEHHKY CAaMOCTOSITENIbHO — OTpalaThiBaTh  pa3iMyHbIE  BOIPOCHI
MaTE€MaTUYeCKOW TEOPUH U NMPAKTUKHU.

dnekmponnsvie yueOHUKU.

OHHM HCNONB3YIOTCSI B KauyecTBE BUPTYAIbHBIX JIaOOpaTOpPHil MpU MPOBEACHUM MPAKTHYECKHX
3aHSITHIA, YPOKOB BBEJICHUS HOBBIX 3HAHUI. B HUX 3aKiIi04YeH OOJBIION TEOPETHUECKUN MaTepuai, MHOTO
TPEHAXKEPOB, MPAKTUYECKUX U HUCCIEIOBATEIbCKUX 3aJaHMid, CIpaBOYHOro Marepuana. Ha mobom u3
YPOKOB BO3MO>KHO HCIIOJIb30BAaHUE KOMIIBIOTEPHBIX YCTHBIX YIPaKHEHUH, NPHUMEHEHUE TpeHaxepa
YCTHOI'O CYETA, YTO aKTUBU3UPYET MBICIUTEIBHYIO JACSITEIBHOCTD YYAlIUXCsl, PA3BUBAECT BHIYMCIUTEIIbHbBIC
HAaBBIKH, TaK KaK I103BOJIIET OCYIIECTBUTh MHOM MOAXOJ K U3y4aeMOU TeMe.

Hcnonp30BaHWe  KOMIIBIOTEPHBIX  TEXHOJIOTMH B NPENOJABAHUM  MAaTE€MaTHUKU  I[103BOJISIET
HENPEpPhIBHO MEHATH (QOpMbI pabOThl HA YpOKE, MOCTOSHHO 4YepeloBaTh YCTHbIE U IHCbMEHHBIC
YIPaXHEHUsI, OCYIIECTBIATh PA3HBIE IMOAXOJbl K PELICHUI0 MATEMaTUYECKHX 3aJad, a 3TO IOCTOSHHO
CO3/aeT U MOJJICPKUBACT MHTEIUIEKTYalbHOE HAIpPSKEHHE ydalluxcs, GOpMHUpPYeT Y HUX YCTONUMBBIN
MHTEPEC K U3YYCHUIO JAaHHOTO IIPEIMETA.

Buabl 1 dopMbI TPOMEKYVTOYHOM U UTOTOBOM ATTECTAIIMHU
[IpoMexyTouHass aTTecTalusi MPOBOIUTCS B (OpME TECTOB, KOHTPOJBHBIX, CaAMOCTOSTEIbHBIX
pabot. Utoropas arrecramus npeaycCMOTPEHA B BUJI€ aIMUHUCTPATUBHOM KOHTPOJIBHOU PaOOTHI.

TPEBOBAHMUS K YPOBHIO TIOAT'OTOBKH OBYYAIOIIMUXCA
B pezynomame usyuenus Kypca anzedpul 7 Knacca 00y4arouuecs 00aAMHCHbL:
3HATHL/IIOHUMATD '

e  CyIIECTBO IOHATUSA MaTEMAaTUYECKOI0 JOKA3aTeNIbCTBA; IIPUMEPHI JOKA3aTEIbCTB;

®  CYUIECTBO IOHATHS AITOPUTMA; IPUMEPHI AITOPUTMOB;

® KaKk WCIOJNB3YIOTCS MareMaTthdeckue (OpMyJbl, YPaBHEHUS M HEPaBEHCTBA; IPHUMEPHl HX
IIPUMEHEHHUS JUIsl PEIIEHNs MAaTEMAaTUYECKUX U TPAKTHUYECKUX 3a/1a4;

e KaKk MaTeMaTHYeCKU OINpe/eieHHble (YHKIMM MOTYT ONMCHIBaTh peaJibHble 3aBHCUMOCTH;
IIPUBOAUTH IIPUMEPHI TAKOTO OIIUCAHUS;

® KaK MOTPeOHOCTH MPAKTUKH MPHUBEIM MATEMATUYECKYI0 HAayKy K HEOOXOJHMMOCTH pPacIIUpEeHUs
MOHATUS YUCIIA;

®  BCPOATHOCTHBIM  XapakTep MHOTMX 3aKOHOMEPHOCTEH  OKPYXKAIOILIEr0o MHpa; IPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

e KakuM 00pa3oM TeOMEeTpHs BO3HMKJIA M3 TMPAKTUYECKUX 3aJad 3eMJIeMepus;  MpUMepbl
FeOMETPUUECKUX OOBEKTOB U YTBEPHKACHUN O HUX, BAXKHBIX I IPAKTUKU;

e CMBICA MACAIM3ALUM, TO3BOJAIOLIEH  peIlaTh  3aJa4yd  peajbHOM  JEHCTBUTEIBHOCTU
MaTeMaTUYeCKUMU METOJJaMU, IPUMEPHI OLIMOOK, BO3ZHUKAIOIINX NP HJIeaTH3al1H;

yMeThb

® COCTaBJATh OYKBCHHBIC BBIPAKECHUS W (DOPMYIBI TO YCIOBHSIM 3a/ad; OCYIIECTBIATH B
BBIpQXKCHUSIX W (OPMYJIaX YHCIIOBBIE IIOJACTAHOBKH W BBHIMOJTHATH COOTBETCTBYIOIIME BBIYUCIICHUS,
OCYIIECTBIISITh MOJCTAHOBKY OJHOTO BBIPRKEHHSI B JPYroe; BhIpaxaTh U3 (OPMYyN OJHY MEPEMEHHYIO
Yepe3 OCTAIBHBIC;

®  BBINOJIHATH OCHOBHBIE JICHCTBUS CO CTEMECHIMH C HATYpalbHBIMH MOKA3aTENISIMHA, C MHOTOWICHAMH;
BBHITMIOJHATh Pa3jOKEHHE MHOTOYJICHOB HAa MHOXKHUTENH; BBITIONHATH TOXIECTBEHHBIE MpPeoOpazoBaHUs
paIMOHATILHBIX BRIPAKCHUN;

e pemath JUHEWHbIE YpaBHEHHS peIlaTh JUHEHHBIE pelaTh TEKCTOBBIE 3a/Jaud alreOpandyecKum
METOJIOM, HWHTEPIPETUPOBATh TMOTYYEHHBIA pe3yabTaT, MPOBOAUTH OTOOp pEIICHUW, HUCXOAS U3
(bOpMYITUPOBKH 3a/1a4H;

e 1300pakaTh YKCIa TOYKAMU Ha KOOPIUHATHOU MPSIMOM;

®  OmpeleNsITh KOOPAWHATHI TOUYKH MIIOCKOCTH, CTPOUTH TOUKHU C 33JJaHHBIMU KOOPAMHATAMHU;

®  HaxOIUTh 3HAYeHUS (YHKIUHU, 3aJaHHON (opmynol, Tabmuieil, rpadukoM MO ee apryMeHTY;
HAXOJWTh 3HAUCHUE apTyMEHTA 110 3HAYCHUIO (PYHKITUH, 3aIaHHOM rpa KoM WITH TaOJIHIIeH;

®  MPUMEHSTH TpadUUeCcKue MPEACTABICHUS MPU PEIICHUHN YPaBHEHHI, CUCTEM, HEPABCHCTB;



e  ONHUCHIBATH CBOMCTBA M3ydeHHBIX (YHKIHi (y=KX, Tae k=0, y=kx+b, y=x°, y=x°), ctpoutsh X

rpaduku.
HCNOJb30BATh NPHOOpPeTeHHble 3HAHHUA W YMEHUSI B NPAKTHYECKOH [1eATeJbHOCTH U

MOBCEIHEBHOM KM3HU JJIA:

e  BBINOJIHEHHUS PAacyeToB MO (OpPMysIaM, COCTaBICHUS (HOPMYI, BHIPAKAIOIINUX 3aBUCHMOCTH MEXKILY
pearbHBIMU BETMUMHAMHE;, HaX0KICHHS HY>KHOU (DOpMYJIBI B CIIPABOYHBIX MaTepHaliax;

®  MOJCITUPOBAHUS TNPAKTUYCCKUX CHTyalldid M HCCIEJOBAaHWUU TOCTPOCHHBIX MOJEICH ¢
WCITOJIb30BAHUEM aIllapaTa ajreopsl;

®  OMHCaHUS 3aBUCHUMOCTEU MEXIy (PU3MUECKUMH BEIMYMHAMU COOTBETCTBYIOIIMMH (POPMYIIaMHU IIPU
HUCCJICOOBAHUN HECIIOKHBIX HpaKTI/I‘-IeCKI/IX CI/ITyaI_II/If/'I;

®  UHTEpHpeTauu rpaduKoB peaTbHBIX 3aBUCUMOCTEH MEXy BETMIHMHAMM.

B xonme mpenonmaBanus anreOpsl B 7 kiacce, paboThl Haja (OPMHPOBAHHUEM Yy OOYYaIOLIUXCS
IepeYNCICHHBIX B NpOrpaMMe 3HAaHMM M YMEHHUH cienyeT oOpamiaTb BHMUMaHHE Ha TO, YTOOBI OHHU
OBJIA[ICBAJII YMEHUSIMH 0O0LIeYy4eOHOT0 XapakTepa, pa3HOOOPa3HBIMH CHOCOGAMH [IeSATEIbHOCTH,
pUOOPETAIH OIIBIT:

IUIAHUPOBAHMS U OCYIICCTBICHUS AITOPUTMUICCKON JCATSIIbHOCTH, BBIIOJHEHHS 33[aHHBIX
Y KOHCTPYHPOBAHHSI HOBBIX aJITOPUTMOB;

pelLICHUsT pa3HOOOpAa3HBIX KIIACCOB 3aad M3 Pa3IMYHBIX Pa3leioB Kypca, B TOM YHCIIC
3aj1a4, TPEOYIOIIMX MTOMCKA IIYTH U CIIOCOOOB PEIICHUS;

UCCIICIOBATEIIbCKOM  JICSTEIBHOCTH, Pa3BUTHS MJCH, TNPOBEACHHUS OSKCICPHUMEHTOB,
000011IeH S, TOCTAHOBKHU U (POPMYIHUPOBAHUS HOBBIX 33/1a4;

SICHOTO, TOYHOT'O, TPAMOTHOTO M3JIOXKEHUSI CBOMX MBICJICH B YCTHOW M NMUCHMEHHOH pedd,
UCIIONIb30BAHUSL PA3TIMYHBIX SI3BIKOB MaTeMaTUKU (CIIOBECHOTO, CHMBOJHMYECKOro, Tpaduyeckoro),
CBOOOIHOTO TIepexo/ia ¢ OJHOTO sI3bIKA Ha JAPYro¥ JUIS WILTFOCTPALUH, UHTEPIPETALUH, apryMEHTAIUH 1
JI0Ka3aTeJIbCTBA;

NPOBEJICHUS JIOKA3aTeNIbHBIX PACCY)KICHUN, apryMCHTAIlMW, BBIIBM)KCHHS THIIOTE3 U HX
000CHOBAHHS;

NOMCKA, CUCTEMATH3allMM, aHajiu3a M KiIaccuUKaluMu WHPOPMAIMU, HCIIOIb30BaAHHS
pa3HOO00pa3HbIX WH(POPMALMOHHBIX HWCTOYHHKOB, BKJIIOYas Yy4eOHYI0 M CIPaBOYHYIO JIHTEPATypy,
COBpEMEHHbIC HH(POPMAIIMOHHBIC TEXHOJIOTHH.

®opmupoBanue YY/I:
PeryassituBubie YY /:
—  onpedensimb UEINb NEITEIILHOCTH Ha YPOKE C MOMOIIBIO YUUTENSI U CAMOCTOSITENIBHO;
—  YYHUTHCSI COBMECTHO C YUUTEJIEM OOHAPYKUBATH U opMyauposams yueoHyo npooiemy;
—  YUYUTBCS NIAHUPO8ams yUeOHYIO NESTEIIbHOCTh Ha YPOKE;
—  6bICKA3bl6amb CBOIO BEPCUIO, TMBITATHCA NpeasaraTh crnocod e€ MpoBepkH (Ha OCHOBE IPO-
JTYKTUBHBIX 33/1aHUI B yueOHUKeE);
— paboras 10 TPEIIOKEHHOMY IUIaHy, UCHOIb308aMb HEOOXOIUMBbIE CpeAcTBa (YUEOHHK,
KOMITHIOTEP W HHCTPYMEHTHI);
—  ompeoensamy YCIEUTHOCTh BHITIOIHEHUS CBOETO 33/1aHUS B TUAJIOTE C YUUTENEM.
CpenctBoM (OopMHUPOBaHUS PETYISATUBHBIX ACUCTBUI CIyKaT TEXHOJIOTHS MPOOIEMHOI0 JHUaIora
Ha JTane H3y4YeHHs] HOBOIO MaTepuana U TEXHOJOTHS OLEHUBAaHUS 00pa30BaTENbHBIX JOCTHXKEHUN
(Y4eOHBIX yCIIEXOB).
ITo3naBartenbubie YY /I:
—  OPHUEHTHPOBATHCS B CBOEH CHCTEME 3HAHUM: nOHUMamb, YTO HY)KHA JONOJIHUTEIbHAs HHPOpMAaLIUs
(3HaHUs) [T peleHus yueOHO 3a/1aun B OJIUH 111ar;
—  Oenamb MPEIBAPUTENBHBIA 0mMOOp NCTOYHUKOB MHGOPMAIIUU ISl pelieHus yueOHoM 3a1auu;
— 7100bIBaTh HOBBIE 3HAHUA: HAX0OUmMsb HEOOXOOUMYI0 HH(pOpManuio, Kak B y4yeOHHMKE, Tak U B
IPEIOKEHHBIX YUUTENIEM CI0BapsX, CIPABOYHUKAX U HHTEpHET-pecypcax;
— 7100bIBaTh HOBbIE 3HAHUS: uU36IeKams UHPOPMAIHIO, TPECTABIEHHYIO B pa3HbIX (Gopmax (TEKCT,
Tabiuua, cxema, WUTIOCTpalus u Jp.);



nepepabdaTbIiBaTh MOJYYCHHYIO HHDOPMAIUIO. Haba00ams u 0elamb CaMOCTOSITEIIHHBIE 8b1600bl.
CpencrtBoM (opMmupoBaHUS TMO3HABATENBHBIX JCUCTBHI CIY’)KUT YYeOHBIM MaTepuan W 3alaHus
y4eOHHKa, 00€CIIEUYNBAOIINE TIEPBYIO IMHUIO PA3BUTHUS - YMEHUE OOBICHITH MUD.

KommyHukarusubie YY/:

—  JIOHOCHUTbH CBOIO IMO3UIHUIO JI0 APYTUX: 0hopmisimsb CBOIO MBICIb B YCTHOW M MUCHbMEHHON peuu (Ha
YPOBHE MPEI0KEHUS U HEOOJIBIIIOTO TEKCTa);

—  CIymaTth # MOHUMATh peyb Opyeux;

—  BBIPA3HUTENBHO YUMamy U nepeckasviéams TEKCT;

—  ecmynampb B Oecely Ha YPOKE H B KHU3HH;

—  COBMECTHO 00208apusamucs O paBUiIax OOIIEHMs U IOBEJCHUS B IIKOJIE U CIEI0BATh UM;

—  YYUTBCS 6bINOIHAMb PA3TMYHBIC PO B TPYIIIE (JIUAEpa, UCTIOIHUTENS, KPUTHKA).

CpenctBoM (opMUpOBaHHSI KOMMYHUKATUBHBIX JEHCTBHI CIIy’KaT TEXHOJIOTHsI MPOOIEMHOTO
nuanora (moOyXIAroIIHA U TIOBOASIIUN TUAJIOT), TEXHOJIOTHS MPOYKTUBHOTO YTCHUS W OpTaHU3aIUs
paboThl B MAJIBIX TPyIIaX.

YuyebHo-TemaTUueckuii nnaH.

Ne Tema KoumnuectBo KoHTpOJIBLHBIX

4acoB pabot
2 | BelpaskeHusi, TOXKAECTBA, YpaBHEHUS 26 2
3 | OyHKIMH 18 1
4 | CteneHb ¢ HaTypaJIbHBIM [1OKa3aTeleM 18 1
5 | MuorousneHsl 23 2
6 | ®opMyIBI COKPAIIEHHOTO YMHOKEHUS 23 2
7 | CucteMbl JMHEHHBIX YpaBHEHHH 17 1
8 | UroroBoe moBTOpCeHME 11 1

(amMuHUCTpaTUBHAS
KOHTPOJIbHAS

pabora)

Hroro 136 10

COJEP)KAHUE TEM YYEBHOTI'O KYPCA

1. BoIpaskeHusi, TOKIECTBA, ypaBHeHus (264)

UYucnoBsle BblpakeHUs ¢ nepeMeHHbIMU. [Ipocrelimme npeodbpa3oBaHusl BbIpaXKeHHU. YpaBHEHUE,
KOpPEHb ypaBHEHMS. JIMHEHOE ypaBHEHUE C OJTHOW NEPEMEHHON. Pellienre TeKCTOBBIX 3a7a4 METOA0M CO-
cTaBieHus ypaBHeHUH. CTaTUCTUUECKUE XapAKTEPUCTUKH.

Heab: cucremMatu3upoBatb H OOOOIIMTH CBEIEHHUS O MPEOOpPa3OBaHUAX aAIreOpandecKux
BBIPAKEHHUI M PELICHUN YPABHEHMI C OJHOU IIEPEMEHHOM.

[lepBas Tema Kypca 7 Kiacca SIBISIETCS CBSI3YIOLIMM 3BEHOM MEXKAY KYpCOM MaTeMaTHKu 5—6
KJIACCOB M KypcoM aireOphl. B Hel 3akperuisitoTCs BBIYMCIWTEIbHBIE HABBIKH, CHCTEMATH3UPYIOTCS U
000011a10TCS CBEACHUS O MPe0Opa30BaHUSAX BHIPAKEHUN U PEIICHUN ypaBHEHUH.

3HaTh:

— - Kakke 4YHuClla SBJSIIOTCS IeNbIMH, JPOOHBIMH, pAIMOHAJIBHBIMU, TOJOKUTEIHLHBIMH,
OTPULATEIbHBIMU U JIP.;

— - CBOMCTBA JCHCTBUM HaJ YHCIAMH;

— - 3HaTh U MOHUMATh TEPMHUHBI «YHUCIIOBOE BHIPAKEHUEY, «BBIPAKEHUE C IEPEMEHHBIMUY, «3HAYEHUE
BBIPOKEHHUSI», TOXKIECTBO, TOXKIACCTBEHHBIE TIPEOOPA30BAHUS.

YMeTh OCyIIECTBISATh B OYKBEHHBIX BBIPQKEHUSX UHCIOBBIE TIOJCTAHOBKHM ¥  BBIMOJHATH
COOTBETCTBYIOIIHME BHIYUCICHHUS, CPABHUBATh 3HAYCHHSI OYKBEHHBIX BBIPAKEHUHN MIPH 33JaHHBIX 3HAUCHHIX
BXOJSILIMX B HUX IIEPEMEHHBIX; IPUMEHATH CBOWCTBA JICWCTBUM HAJl YUCIAMU IPU HAXOXKIECHUHN 3HAYEHUU
YUCIIOBBIX BBIPAXKEHUU.

HaxoxaeHne 3Ha4eHW YHCIOBBIX M OYKBEHHBIX BBIPRKCHUU JaeT BO3MOXKHOCTH MOBTOPHUTH C
YYaIUMHKCS TIPaBUIa IEUCTBUI C PallMOHATBLHBIMU YHCIIaMH. Y MEHHS BBITIOJNHATh apu(METHIECKUE JCii-
CTBUS C PAlIMOHAIBHBIMH YHCIAMH SIBIISIFOTCSI OMIOPHBIMH JIJIsi BCEro Kypca anreopbl. Clenyer BBISCHUTS,
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HACKOJIBKO MPOYHO OBJIAJENH UMH ydalluecs, U B cllydae HEOOXOJMMOCTH OpPraHM30BaTh MOBTOPEHUE C
[ENbI0 JIMKBUAIMK BBISBICHHBIX MTPOOENoB. Pa3BUTHIO HABBIKOB BBIYMCICHUN JIOJDKHO YACNSATHCS
Cepbe3HOE BHUMaHUE U B JAlbHEHIIEM IPU U3YYEHUHU APYTUX TeM Kypca aiareopsl.

B cBs13u ¢ paccMOTpeHHEM BOIIPOCa O CPAaBHEHMM 3HAYEHUN BBIPAKEHUHN PACILIUPSIFOTCS CBEACHUS O
HEPaBEHCTBAX: BBOAATCS 3HAKH > U <, TA€TCs IOHATUE O IBOMHBIX HEPABEHCTBAX.

[Tpu paccmoTpenun npeoOpa3oBaHuil BEIpaKEHUH (popManbHO-ONEpaTHBHBIE YMEHUS OCTAIOTCS Ha
TOM € YpOBHE, ydaluecs IMOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIAJCHUU Teopuei. BBoasTCs noHsATus
«TOXJIECTBEHHO PABHBIC BBIPAKCHUS», «TOKICCTBO», «TOXKICCTBEHHOE MPEOOpPa30OBaHUE BBIPAKCHHI,
coJiep’KaHue KOTOPBIX OyJeT MOCTOSHHO PAaCKPBIBATHCS U YINIYONATHCA MPU M3YYEHUU IpeoOpazoBaHUil
pa3iauuHbIX — anreOpamyeckux — BbIpakeHui. IloguepkuBaercs, YTO  OCHOBY  TOXJI€CTBEHHBIX
npeoOpa3oBaHUil COCTABISIOT CBOMCTBA JCHCTBUI HAJl YHCTIAMH.

VYceunuBaercs posib TEOPETUUYECKUX CBEACHUW IMPU paccMOTpeHun ypaBHeHuM. C  wmenbro
oOecrieueHruss OCO3HAHHOTO BOCIPHUATUS YYAUIMMHCS aJITOPUTMOB pEHICHUS YpPaBHEHUU BBOIUTCS
BCIIOMOTaTeNIbHOE TIOHSTHE PAaBHOCWIBHOCTH ypaBHEHUHM, (OPMYNIHUPYIOTCSI W pa3bsACHAIOTCA Ha
KOHKPETHBIX IPUMEPAX CBOWCTBA PABHOCUIBHOCTH. Jla€Tcsd TMOHATHE JIMHEMHOTO YpPaBHEHUS U
UCCJIETyeTCs BOIIPOC O YHCIe ero KopHeil. B cucreme ynpakHeHuu oco0oe BHMMAaHUE YAETSETCs pelle-
HUIO YpaBHEHUH B ax = D npu pasnuuHbix 3HaueHusx a u b. [Ipomomkaercs pabora mo GopMUPOBAHUIO
y yYalMxcs YMEHHUs HCIOJIb30BaTh allapaT YpaBHEHHWM Kak CPEACTBO JUIsl PELIEHUs TEKCTOBBIX 3ajad.
YPpOBEHb CI0XKHOCTHU 33/]1a4 3/1€Ch OCTAETCs TAKUM K€, Kak B 6 Kjacce.

N3yueHnne TeMbl 3aBeplIacTCsd O3HAKOMJIEHHUEM YYallUXCSl C MPOCTEUIIMMH CTATHCTHYECKHMH
XapaKTePUCTUKAMU: CPEIHUM apu(METHUYECKUM, MOJAOH, MEIHaHOH, pa3MaxoM. Ydaluecs IOJDKHBI
YMETh UCIO0JIb30BaTh 3TU XAPAKTEPUCTUKH JJI aHAIU3A PAJA JAHHBIX B HECJIOKHBIX CUTYalUSX.

Ienb:  MNO3HAKOMUTH C OCHOBHBIMM CTaTUCTHMUYECKMMM XapaKTEPUCTUKaMH: MOJA, pa3Max
YHCIIOBOTO psija, cpenHee apupmerndyeckoe, Mmeanana. l3ydenue Tembl 3aBeplIaeTcs 03HAKOMIICHHEM
YUYAIIUXCS C MPOCTEUIIMMU CTATUCTHYECKUMHU XapaKTEPUCTUKAMH: CPEAHUM apu(PMETHUYECKUM, MOJOM,
MEIUaHOM, pa3MaxoM. Yuaiuecs JO0KHbl YMETh UCIOJIb30BaTh 3TU XapaKTEPUCTUKH JJIA aHalIM3a psaa
JAHHBIX B HECJIOKHBIX CUTYAIIHIX.

Yya

KoMMyHuKaTUBHBIE:

[IpencTaBiasTh KOHKPETHOE COAECPIKAHKE U COOOIATh €ro B MUCbMEHHON M YCTHOU (hopMme;

YMerp (WM pa3BUBAaTh CIHOCOOHOCTh) C TIOMOIIBIO BOMPOCOB JIOOBIBATH HEAOCTAIOIIYIO
UH(OPMaLIHIO.

PeryasituBHbIe:

CraBuTh yueOHYIO 3aJjauy Ha OCHOBE COOTHECEHUS TOT0, YTO yXe U3BECTHO, YCBOEHO, U TOTO, UTO
emé HEU3BECTHO; CaMOCTOSITENIbHO (DOpMynHpOBaTh IO3HABATENbHYIO II€JIb M CTPOUTH JEHCTBHUS B
COOTBETCTBHUU C HEW.

Io3naBaTenbHbIE:

[TpoBoUTH aHaNN3 CIOCOOOB peIlIeHUs 3a/1a4

2. ®ynkuuu (18 u)

OyHkiua, obnacte omnpeaeneHus ¢GyHkiuud, CrocoOwsl 3amanus (yukuuu. ['padux yskimm.
Oynkius y=kx+b u e€ rpadux. Oynkius y=Kx u e€ rpadux.

Heap: MO3HAKOMUTH Y4YallUXCsl C OCHOBHBIMM (PYHKIIMOHAIbHBIMU MOHSTUSIMH M C TpapuKaMu
bynkuui y=kx+b, y=kx.

3HaTh!

— - ompexaeneHus (GYHKUIWHU, 00JIacTW omnpenesneHus (QyHKIUH, OONacTH 3HAYEHUH, YTO TaKoe
apryMeHT, Kakas IepeMeHHasl Ha3bIBAeTCsl 3aBUCUMOM, Kakasi He3aBUCUMOI;

— - [IOHUMaTh, 4TO (PYHKUHUSA — 3TO MaTeMaTH4ecKas MOJeb, IO3BOJIAIONIAs OMUCHIBATh U HU3YydaThb
pa3zHooOpa3HbIe 3aBUCUMOCTH MEXKIY pealbHbIMU BETMYMHAMHU, YTO KOHKPETHbIE TUIIBI PYHKIMN (TIpsimMast
U oOpaTHas MPONOPIHMOHAIBLHOCTH, JMHEWHHas) ONUCBHIBAIOT OOJbIIOE pPa3HOOOpa3ue pealbHbIX
3aBUCHMOCTEHN.

Ymers:

— - MPaBWIbHO YHOTPEOATh (PYHKIMOHAIBHYIO TEPMHUHOJOTHIO (3HaueHUEe (YHKIUHU, apryMeHT,
rpaduk GyHKIMHU, 006JacTh olpeeneHue, 00aacTh 3HaUeHMi), TIOHUMAaTh €€ B TEKCTEe, B peUM yYUTeNs, B
dbopMyITHpOBKE 33/1a4;




— - HaxOJWTh 3HauUeHUs (YHKIMHA, 3alaHHBIX (OpMyJOH, TabnuieH, rpagukoM; pemarb oO0paTHYIO
3amauy;, CTpPOUTh Tpaduku JHHEHHOW GYHKIHMHA, TPSIMOM W OOpaTHOHW MPONMOPIHUOHATHHOCTH;
UHTEPIPETHPOBATh B HECIIOKHBIX CIIydasX TrpaduKu peambHBIX 3aBUCHMOCTEH MEXIy BEITUYMHAMH,
OTBeuasi Ha MOCTaBJICHHbIE BOIIPOCHI.

JlanHasi Tema SIBJSIETCS HA4YaJbHBIM STalloM B CHCTEMAaTH4YecKOW (DYHKIIMOHAIBHOW MOJATOTOBKE
yyanmxcs. 3/1eCh BBOASTCS TaKUe MOHATHS, KaK (YHKIHMS, apryMEHT, 00JacTh omnpeneieHust (QpyHKIUH,
rpadpuk QyHkiuu. OyHKIHUS TPaKTyeTCcs KaK 3aBHCHMOCTh OJHOHM NMEPEMEHHOH OT Apyroil. Yuamuecs
MOJIy4YaloT MepBOE MpeIcTaBiIeHUe 0 crocobax 3aaanus GyHKIUU. B n1aHHO#N TeMe HaunmHaeTcs paboTa Mo
(GOpMHpOBAHUIO y YyYalIUXCs YMEHUH HaXoIuTh MO (opmysne 3HaueHHE (YHKIMU IO H3BECTHOMY
3HAYEHHIO apTyMEHTa, BBIIOIHATD TY XK€ 3a7ady 1o rpaduKy U pemars no rpaguxky oopaTHyro 3a1aqy.

@DyHKIIMOHAIBHBIE TOHATHUS TMOIYYalOT CBOIO KOHKPETU3ALUIO TIPU U3yYCHUH JIMHEHHON (QYHKIUU 1
e€ YaCTHOIo BUJa — IPSIMON MPONOPIUOHATIBLHOCTU. YMEHUS CTPOUTh U YUTATh TpaQuKu 3TUX (PyHKIUN
IIMPOKO MCHOJIB3YIOTCS KaK B CAMOM Kypce aiureOpbl, Tak M B Kypcax reOMeTpud U (U3MKU. YUaluecs
JOJKHBl TIOHMMATh, KaK BIIMSET 3HaK KO3(QQUIMEHTa Ha PacloJIOKEHHE B KOOPAMHATHOM IJIOCKOCTH
rpaduka pyakium y = kX, rae K # 0, kak 3aBUCHT OT 3HaueHHU K 1 b B3auMHOe pacronioxeHue rpapuKoB
nByx ¢yHkimii Buma y = kx + b. ®opmupoBanue Bcex (DYHKIMOHAIBHBIX TOHSITHH W BbIpabOTKa
COOTBETCTBYIOIIMX HABBIKOB, & TAK)XE N3YYCHNUE KOHKPETHBIX (QYHKIIHUN COMPOBOKIAIOTCS PACCMOTPEHHEM
IPUMEPOB PEaNbHBIX 3aBUCUMOCTEH MEXAY BEIMYMHAMH, YTO CHOCOOCTBYET YCHIIGHHIO MPUKIATHOU
HaIPaBJICHHOCTH Kypca ajareOpsl.

YYJ

KomMyHuKaTHBHbBIE:

CnymaTh ¥ MOHUMATh pedb IPYTHX; JOHOCUTH CBOIO MO3HUIUIO JI0 APYTUX: OPOPMIIATH CBOIO MBICITH
B YCTHOW U MHCBMEHHOU PEYH.

PeryasituBHbIe:

VYuuTbcs IIAHUPOBATh YYEOHYIO JIEATEIbHOCTh HAa YPOKE; OINpPENEsATh YCHEIIHOCTh BBINOIHEHUS
CBOETO 33/IaHUA B TUAJIOTE C YUUTEIEM.

Ilo3naBaTenbHbIE:

JloObIBaTh HOBBIC 3HAHUS: U3871eKamb WH(POPMAIUIO, TPEICTABICHHYIO B pa3HbIX (hopMmax (TEKCT,
Tabiuia, cxema, WUTIOCTpAIUs U Jp.); nepepadaTbiBaTh MONIYYCHHYIO HH(OpMaLKIo: HAbI0aTh U Je/IaTh
CaMOCTOSITENIbHBIE BHIBO/IBI.

3. CTeneHn ¢ HATYPAJIbLHBIM nmoka3zareaeM (18 1)

Crenenb ¢ HaTypaJIbHBIM MOKa3aTeleM U €€ cBoiicTBa. OTHOUIIEH.

He.]'lb: BI)Ipa60TaTI> YMGHI/IC BBIITIOJIHATH I[GI\/'ICTBI/ISI HaJ CTCIICHAMU C HaTypaJ'II)HI)IMI/I IIOKa3aTeJIsIMU.

3HaTh. OIpeAeleHHe CTENEeHH, OJHOYIEHA, MHOIOYJIEHA; CBOMCTBAa CTENEHU C HATypalbHBbIM
MMOKa3aTelIeM.

YMeTh. BBINOJHATH ACUCTBUS CO CTEMEHSIMH C HATypaJbHBIM IOKa3aTeleM; MpeoOpa3oBHIBATh
BBIpa)KeHI/Ifl, coz[epxcaume CTCIICHHU C HaTypaJIBHBIM IIOKa3aTeJIEM, HpI/IBO)II/ITI) OJHOYJICH K CTaHI[apTHOMy
BU]TY.

B nanHoOIi TeMe aeTcst onpeaesicHre CTENEHH ¢ HATYpabHBIM MOKa3areyeM. B Kypce MaTeMaTHKH
6 Kiacca ydalimecs YK€ BCTPEUAINCh C MPHMEpaMH BO3BEICHUS YHCENT B CTENEHb. B CB3HM C
BBIYKCJIEHHEM 3HAYEHUH CTEMEHH B 7 Kilacce MaeTcst MPeICTaBICHUE O HAXOXKICHUH 3HAYEHUIN CTEMEHH C
MIOMOIIBIO KaIBKYJIATOpa. PaccMaTpuBarOTCs CBOMCTBA CTENEHH C HATypalbHBIM IOKasareieM. Ha
npuMepe JoKasarenscrsa coiicts am -a"=am * " am:a"=a™", rnge m > n,

(@M" =a™, (ab)" = a"b" yuarmecs BrepBbIe 3HAKOMSATCS C J0KA3aTEIbCTBAMHU, TPOBOJMMBIMH Ha
anre0paMyeckoM MaTtepualie. YKa3aHHbIE CBOWCTBA CTENEHM C HATypalbHBIM ITOKAa3aTeleM HaXOIST
NpUMEHEHHE TPH YMHOKEHHHM OJJHOYWIEHOB M BO3BEICHHUH OJHOYICHOB B CTENEHb. IIpu HaXOXICHUH
3HAUYEHHWM BBIPAKEHUH, COJEpIKAIIUX CTEIEHH, 0co00e BHHMAHHME CIEIyeT OOpaTUTh Ha TIOPSAIOK
JIEHCTBUH.

PaccmoTpenne GyHKIH y = X2, y = X° II03BOJIAET MPOAOILKHT PAOOTy MO (OPMHPOBAHHIO YMEHHIA
CTPOUTHh M 4YHMTaTh rpaduku GpyHKIMHA. BakHO 00paTHTh BHUMAaHHE ydaluxcsi Ha 0COOCHHOCTH Trpaduka
dynxmuE y = x%: rpaduEK MPOXOAHUT Yepes Hadaao KOOpPAMHAT, ochk Oy SABJIAETCA ero OChI0 CHMMETDHH,
rpad¥K pacrosioKeH B BEpXHEH MOITYIIIOCKOCTH.

YMeHHe CTPOUTh rpaduKi GYHKIHH y = X2 H y = X° HCIONB3yeTcsl JUT 03HAKOMIICHHUS YUaIuXCs ¢
rpaguYecKUM CIIOCOOOM pPEIIeHHs YPaBHEHHIA.
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YVJ

KommyHukaTnBHbIC:

JIOHOCHUTBH CBOIO MO3UIUIO A0 APYTUX: O(POPMIIATH CBOIO MBIC/Ib B YCTHOW U MUCHbMEHHON pey;

PeryasituBHbIe:

OnpenensTh yCHeuHOCTh BHIIIOJHEHHUS! CBOETO 3a/IaHuUs B JUAJIOTE C YUUTEIIEM;

Ilo3naBaTenbHbIE:

[TepepabartbiBaTh MoIyYEeHHYIO HHPOPMAIIUIO. HAOI00amb U 0enamb CaMOCTOSTEIILHBIC 861600bl.

4. MHoro4wieHsl (23 u).

Muorounen. CrnokeHue, BRIYUTAaHHE U YMHOXKEHHE MHOrO4YJIeHOB. Pa3nojkeHne MHOrodjeHa Ha
MHONHTEMH,  DOPMYIEL (@atd) =a’+2ab+b*. (a—b)a=b)=a’-b". [(atb)a’ Fab+b")]
[Tpumenenue hopMyI1 COKpAIIEHHOTO YMHOXKEHUS K PA3I0KEHUIO HA MHOXKUTEIH.

Hean: BbIpabOTaTh YMEHHE BBINOJIHATH CJIOXEHHUE, BBIUMTAHHE, YMHOXEHHE MHOTOUYICHOB M
pa3joXKeHue MHOTOWIEHOB Ha MHOMKUTENIH, BbIpAa0OTaTh YMEHUE NPUMEHSATh B HECIOXKHBIX CIIydasx
(GopMyIbI COKPAMIEHHOTO YMHOXKEHHUS JJIsi MPEoOpa3OBaHMs IENBIX BBIPAKCHHA B MHOTOWICHBI W JJIS
pa3I0KEeHUsI MHOTOWICHOB HA MHOKHUTEIH.

3HaTh!:

—  OmpeleNieHHe MHOTOWIeHa, TMOHUMAaTh (OPMYJIMPOBKY 3aJaHUM: «YHPOCTUTH BBIPAKEHUEY,
«Pa3NOKUTH HA MHOKHUTEIII.

—  (opmysBl COKpAmIEHHOTO YMHOXKEHHUS: KBQJpPAaTOB CYMMBI M PA3HOCTH JIBYX BBIPKCHUN;
pa3lInyHbIE CIIOCOOBI PA3I0KEHHUSI MHOTOWJICHOB HA MHOXKHUTEIIH.

Ymers:

—  MPUBOJIUTH MHOTOWIEH K CTAaHJAAPTHOMY BHUY,

—  BBINIOJIHATH ACUCTBUS C OJTHOWICHOM U MHOTOUYWICHOM;

—  BBINOJHATH Pa3I0KEHUE MHOTOWICHA BEIHECEHUEM OOIIETO MHOKHTEIS 32 CKOOKH;

—  YMHOXaTh MHOTOYIEH Ha MHOTOWIECH,

—  pacKJaJbpIBaTh MHOTOYJIEH HA MHOXKUTEIH CIIOCOOOM IPYIITHUPOBKH,

—  JIOKa3bIBaTh TOXKIECTBA, YUTATh (POPMYIIBI COKPALIEHHOTO YMHOXKEHHUS,

—  BBINOJHATH NpeoOpa3oBaHUE BBIPAKECHUN MPUMEHEHHEM (POPMYT COKPAIIEHHOTO YMHOXCHHS:
KBaJJpaTa CyMMbl U Pa3HOCTU JABYX BBIPAKEHHUE, YMHOXKEHUS PA3HOCTHU JIBYX BBIPAXKEHUN HA UX CYMMY;
BBITIOJTHSITH PA3JIOKEHUE Pa3HOCTH KBAJIPATOB JIBYX BBHIPAKEHUN HA MHOKUTEIH;

—  TPUMEHATH PA3IMYHBIE CIIOCOOBI PA3JI0KEHHUSI MHOTOUJICHOB Ha MHOKUTEIH;

—  TpeoOpazoBbIBAThH LIE€TbIC BBIPAKECHHS;

—  TPUMEHATH MPeoOpa30BaHUeE IENbIX BRIPAXKEHHH MPU PEIICHUH 3a/1a4.

Jannas Ttema wurpaer QyHIAMEHTAIBHYIO pOJb B (OPMUPOBAHUM YMEHHUS BBITIOJHATH
TOKJIECTBEHHBIE TpeoOpa3oBaHus anredpandeckux BbIpaxeHHil. Dopmupyemble 3aech GopMaIbHO-
OTIEPATUBHBIC YMEHUS SBIISIIOTCS OMOPHBIMUA TPH HM3YYCHHH JEUCTBUN C pPalMOHATBHBIMHU APOOSIMHU,
KOPHSIMHU, CTENIEHSMHU C PallMOHAIIbHBIMU [TOKA3aTEIISIMHU.

N3yueHnne TeMbl HAUMHAETCS C BBEJICHUS MOHATHI MHOTOYJIEHA, CTAHAAPTHOIO BUAA MHOTOYJIEHA,
cTeneHrn MHOTOwIeHa. OCHOBHOE MECTO B ATOM TeM€ 3aHMUMAIOT aJTOPUTMBI ACHUCTBUN C MHOTOUJIEHAMH -
CIOKE€HHE, BBIYUTAHWE M YMHOXKEHHE. Yyaluecs JOJDKHbl IOHMMaTh, 4YTO CYMMY, pPa3HOCTb,
MPOU3BE/IEHNE MHOTOWICHOB BCET/Ia MOKHO TMPEACTaBUTh B BUE MHOrowieHa. J[eMCTBUS CIOKEHUs, BbI-
YUTAaHUST M YMHOXXEHHSI MHOTOUJIEHOB BBICTYNAIOT KaK COCTaBHOM KOMIIOHEHT B 3aJlaHHAX Ha
npeoOpa3oBaHus TENbIX BhIpaxkeHUW. [lorTomMy HerenecooOpa3HO TEPEXOAUTh K KOMOMHHPOBAHHBIM
3a/IaHUSIM TIPEXK]IE, YEM YCBOECHBI OCHOBHBIE aITOPUTMBI.

Cepbe3Hoe BHUMaHHWE B OTOM TeMe YIEISIETCS Pa3joKCHUI0 MHOTOWICHOB HAa MHOXHTEIH C
MOMOIIbIO BBIHECEHUS 32 CKOOKM OOIIET0 MHOXHUTENS U C TMOMOIMIbI0 TpynnupoBKH. COOTBETCTBYIOIIHE
npeoOpa3oBaHMs HAXOJAT IMIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kiacca, Tak M B MOCIEAYIONHNX Kypcax,
O0COOCHHO B JACUCTBUSIX C PAIlMOHAIBLHBIME JPOOSMHU.

B nanHO#l Teme yuwamuecs BCTPEYAOTCS C MPUMEPAMH  HCIIOJIB30BAHHUS PACCMATPUBAEMBIX
npeoOpa3oBaHU TMPH pEIICHHH Pa3HOOOpA3HBIX 3a/ay, B YACTHOCTH NPU PEIICHUH YpPaBHEHHUU. DTO
MO3BOJISIET B XO/I€ U3YyYEHHUS TEMbI MPOJOJKUTH padoTy 1Mo (GOPMUPOBAHUIO YMEHHS pPEIIaTh ypaBHEHUS, a
TaK)Ke pelaTh 3a/1a4d METOJOM COCTABJICHHS ypaBHEHUH. B uncio ynpaxHeHUI BKIIIOYAIOTCSl HECTIOKHBIE
3a/IaHMs Ha JI0KA3aTEIhCTBO TOXKIECTRA.

YYJ




KoMmMmyHukaTuBHbIE:

[IpencraBnsTh KOHKPETHOE COJIEPKAHHUE U COOOIIATh €ro B MUCbMEHHOM U YCTHOH (opme;

YMeTh (WIM pa3BUBAaTh CIOCOOHOCTH) C TIOMOIIBIO BOMPOCOB TOOBIBATh HEAOCTAIONIYIO
UH(OPMAILIHIO.

PeryasitTuBHblie:

CraBuTh yueOHYIO 3a7auy Ha OCHOBE COOTHECEHHs TOTO, UTO YK€ M3BECTHO, YCBOCHO, U TOTO, YTO
emé HEU3BECTHO; CaMOCTOSTENIbHO (OpMyIHpOBaTh IO3HABATEIbHYIO 1€lb W CTPOUTH JEUCTBUS B
COOTBETCTBUU C HEM.

Ilo3HaBaTeJbHBIE:

[TpoBomUTH aHANIN3 CIIOCOOOB pEIICHUs 3a/1a4; J0OBIBaTh HOBBIC 3HAHUS: HAXOJUTHh HEOOXOIUMYIO
nHpopMaIMi0 Kak B Y4YeOHHMKE, TaK M B TNPEIJIOKCHHBIX YUYUTEIEM CIOBapSAX M SHIUKIONEIUX;
nepepabaTbIBaTh MOTYYCHHYIO HH(DOPMALIUIO: HAOTIOAATh U JACNIaTh CAMOCTOSTEIBHBIC BEIBOIBI.

5. ®opMyJabI COKPANIEHHOTO YMHOKeHus (23 4).

®opwmyisl (a = b)? =a?+ 2ab + b% (a+ b)®=a®+3a%b + 3ab? = b®,

(@ £ b) (a> + ab + b? = a® + b% IIpumenenue QOpMyT COKpAIIEHHOTO YMHOKEHHS B
peoOpa3oBaHUAX BhIPAKECHUN.

Iesb: BEIpabOTaTh YMEHHE MPUMEHATH (POPMYIIBI COKPAILIEHHOTO YMHOXKEHHUS B TIPE0OPa30BaHMIX
LEJBIX BHIPAKEHU B MHOTOUWICHBI M B Pa3JI0’)KEHUU MHOTOWICHOB HA MHOXKHUTEIH.

B nanHoii Teme mponoipkaercss pabota mo (OPMUPOBAHMIO Y YYAIUXCSl YMEHHUS BBINOJIHSATH
TOKJIECTBEHHBIE MMpeoOpa30oBaHus LEIbIX BbpaxkeHH. OCHOBHOE BHUMAaHUE B TeMe yaelnseTcs Gpopmynam
(a-b)(a+b)=a?-b? (a+h)>=a’+2ab+b?

VYyamuecs: JOMKHBI 3HATH 3TH (POPMYIIBI U COOTBETCTBYIOIINE CIOBECHBIE (POPMYITUPOBKH, YMETh
NPUMEHSTh UX KaK «CIIEBa HAIIPABOY», TAK M «CIIPaBa HAJIECBOY.

Hapsiny ¢ ykazaHHbIMU paccMaTpUBaIOTCs Takke HOpPMYIIbI

(axb)®=a+3a%h + 3ab? + b3 a®+bd=(axh)(a®+ ab + b?). OxgHaxo oHM HAXOAAT MeHbIIEE
NpPUMEHEHHE B Kypce, MOITOMY HE CIEIyeT HW3IIUIIHE YBJICKAThCsl BBIMIOJHEHUEM YIPAXXHEHWA Ha HX
UCTIOJIb30BaHUE.

B 3aki1rounTeNbHOM YacTH TEMbI pacCMaTpUBAECTCs MPUMEHEHNE Pa3IMYHbIX PUEMOB Pa3IokKEeHUs
MHOTOWJICHOB Ha MHOXHTEJIH, a TAKXKe MCIIOIB30BaHNE MTPE0OPa30BaHUH TENBIX BBIPAKEHHUH ISl pEIICHUS
HIMPOKOT'O Kpyra 3a/1ad.

YYJ

KommyHukaTnBHbIC:

JIOHOCHTB CBOIO TO3UIHIO IO APYTHX: 0(GOPMIIATH CBOIO MBICIb B YCTHOH M MHCHMEHHOW peuu;
CJIyIIaTh U IOHUMATh peyb JIPYTUX;

PeryasTuBHble:

OmnpenensaTs yCIENIHOCTh BBIMOJIHEHUS CBOETO 3a/IaHUs B TUAJTIOTE C YUUTEIIEM;

Io3naBaTenbHbIE:

Jlenatb mpeaBapuTeNbHBIA 0TOOP HCTOYHUKOB MH(MOPMALIUH JIJIs pelieHus yueOHOH 3a1auH.

6. CucTeMbl JIMHEHHBIX YpaBHeHwmii (17 4)

Cucrema ypaBHEHUH C JBYMsI IIEpEMEHHBIMH. PemieHue CUCTEM [BYX JIMHEMHBIX YpPaBHEHHU C
JBYMs IIEpEMEHHBIMU. Penenue 3a1a4 METOI0M COCTABJIEHHUS CUCTEM YPaBHEHUIA.

Heap: MO3HAKOMUTH y4YalIMXCA CO CIIOCOOAMHU PEUICHHS] CUCTEM JMHEHHBIX YpaBHEHUH C JABYMS
NEpEeMEHHbIMH, BBIPA0OTAaTh YMEHHE pellaTh CUCTEMbl YpPAaBHEHMM W MPMEHATh WX MpPHU pELICHUU
TEKCTOBBIX 3a]1a4.

3HaTh, YTO Takoe JMHEWHOE ypaBHEHUE C ABYMsI NEPEMEHHBIMM, CHUCTEMa YpPAaBHEHMMH, 3HATb
pa3IUYHbIE CIIOCOOBI PEUICHHs] CUCTEM YPAaBHEHMH C JBYMs IEPEMEHHBIMU: CTIOCOO MOACTAHOBKH, CIIOCO0
CJIO’KEHUS; TOHUMATh, YTO YPaBHEHUE — 3TO MaTEMAaTUUYECKUI anmnapaT pelieHus] pa3HOOOpa3HbIX 33134 U3
MaTeMaTHKH, CMEXHBIX o0acTell 3HaHUH, MPAKTUKH.

YMeTh MpaBUIBHO YMOTPEOATh TEPMUHBIL: «ypaBHEHHE C JABYMS NEPEMEHHBIMHY», «CHCTEMay;
MOHMMATh UX B TEKCTE, B PEUU YUUTEIIs, HOHUMATh (OPMYIHPOBKY 337aUl «PEIIUTh CUCTEMY YPaBHEHHI C
JBYMsl TMEPEMEHHBIMHY»; CTPOUTh HEKOTOpble TIpadUKU YpaBHEHUS C JBYMs INEPEMEHHBIMHU; pelaTh
CUCTEMBI ypaBHEHUH C IBYMS IEPEMEHHBIMU Pa3IMUYHBIMU CIIOCOOAMHU.
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N3ydenue cucrteM ypaBHEHHMH pacnpenensercs Mexay Kypcamu 7 u 9 knaccoB. B 7 kmacce
BBOJUTCA MTOHATUC CUCTCMBI U paCCMATPHU-BAKOTCA CUCTCMbI JIMHENHBIX ypaBHeHI/II\/'I.

W3noxxeHre HauMHAETCS ¢ BBEACHUS MOHATHS «IMHEHHOE ypaBHE-HUE C ABYMs IEPEMEHHBIMIY. B
CUCTEMY pra)KHeHI/II;'I BKJIFOYAIOTCS HCCJIOKHBIC 3aJlaHUs Ha PCHICHUC JIMHEWHBIX ypaBHeHI/Ifl C ABYMs
NEepPEeMEHHBIMH B LIeTbIX unciax. opmupyercs ymeHue cTpouTs rpaduk ypaBHeHus a + by = ¢, rie

a# 0 wm b # 0, npu pasnUUHBIX 3HAYECHUAX a, b, c. BBemenue rpa-puueckux oOpazoB Jaer
BO3MOXXHOCTh HArJIsiJHO MCCIIEN0OBATh BOMPOC O YHUCIIE PEIIEHUN CUCTEMbI JBYX JMHEHHBIX YpaBHEHHI C
ABYMA IIC-PCMCHHBIMH.

OcHOBHOE MeECTO B JaHHOW TEeME 3aHHMaeT H3y4YeHHE aITOPUTMOB pEIICHUS CHUCTEM JIBYX
JUHEHHBIX ypaBHEHUI ¢ JBYMsI IEPEMEHHBIMH CIIOCOOOM MOACTaHOBKU M CIIOCOOOM cioxeHus. Beenenue
CUCTCM IMO3BOJIACT 3HAYUTCIBHO PACHIUPUTL KPYI' TCKCTOBBLIX 3aJiad, pCHIACMbBIX C IMOMOLIBIO arinapara
anre6psl. [IpumMeHeHne cucteM yrnpoiaeT npo—Iecc nepeBo/ia JaHHbIX 33a4i C OOBIYHOIO A3bIKA HA A3BIK
YpaBHEHUU.

YYJ

KoMmmyHukaTuBHBIE:

ApPryMeHTHpPOBaTh CBOIO TOUKY 3pEHUS, CIOPUTH U OTCTAUBATh CBOIO MO3UIUIO HEBPAKICOHBIM IS
ONIOHEHTOB 00pa3oM; pa3BUBaTb YMEHUS MHTEIPUPOBATHCS B TIPYIIY CBEPCTHUKOB M CTPOUTH
MPOJAYKTUBHOE B3aUMOJCHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMHU.

PeryasituBHbIie:

BHocuTh HEOOXOMUMBbIE TOMONTHEHHS M KOPPEKTUBBI B IJIaH M CHOCOO JEHCTBUS B cllydae
PacxoXkI€HUs ATAJIOHA, PEAJILHOTO JIEHCTBUS U €0 pe3yJibTaTa.

ITo3HaBaTe/bHbIC:

OcyiecTBiIATh CpaBHEHUE U KJIACCU(UKALIMIO 10 3a/1aHHBIM KPUTEPUSIM.

7. HoBTopenue. Pemenue 3agau (11 u)

3akperieHHe 3HAHWM, YMEHUW M HaBBIKOB, TMOJYYEHHBIX Ha YpOKax IO JaHHBIM TeMaM (Kypc
anreOpsl 7 Ki1acca).

YV

KoMMmyHuKaTHBHBIE:

JIOHOCHUTH CBOIO TO3MIMIO 10 APYTHX: OQOPMIIATH CBOIO MBICIbh B YCTHOH M MUCHMEHHOW peuwu;
CIIylIaTh ¥ TOHUMATh PEeYb JPYTHX.

PeryasiTuBHblie:

Ornpenenarh yCentHOCTh BBIMOTHEHUSI CBOETO 3a/IaHMsl B IHAJIOTE C YUUTEIIEM.

Ilo3HaBaTebHBIE:

Jlenath npeaBapuTeIbHbIA OTOOP UCTOUHUKOB HHGOPMAIIMH JIsl PEIICHHS YIeOHOM 3a/1auu.

YueOHO-MeTOANYECKOe o0ecTieueHne NpeMeTa U NepeYeHb JUTepaTyphbl.
Hcnonb3yercs yueOHO-METOAMYECKUN KOMIIJIEKT:

1. MakapsrueB, 0. H. Anre6pa. 7 xinacc : yueOHUK st oOmieoOpasoBar. yupexaenuit / 0. H.
Makapsrue, K. 1. Hemkos, H. I Munnrok, C. b. Cysoposa ; nox pen. C. A. TenskoBckoro. — M. :
[Ipocsemienue, 2017.

2. KonrtponbHO-u3MepuTenbHble Marepuansl. Anredpa. 7 kmacc — Coct. JLU. MapreimoBa. — M.:
BAKO, 2017.

3. AunreGpa. 7 xiacc: nmoypounsle ruiansl no yue6Huky FO.H. MakaperueBa, H. I'. Munmiok, K. 1.
Hemkosa, C. b. CyBopoBoii — aBT.-cocoT. T.1O. /lromuna, A.A. Maxonuna. — Bonrorpaa: Yaurens, 2016.

4. Pypykun A.H. Iloypounsie pa3pabotku no anredpe. 7 kiacc. — M.: BAKO, 2016.

5. Aurebpa: Jlmmaktudeckue — matepuanbl. 7 kiacc: ydeOH. Ilocobmwe mis oOmieoOpasosar.
opranu3zaimii / JI. W. 3BaBuy, JI. B. Ky3nenosa, C. b, CyBoposa. — M.: IIpocsemienue, 2016.

6. Epmosa A.Il., 'omo6opoasko B.B., EpmoBa A.C. CaMocTosTeIbHBIE M KOHTPOJIbHBIE PA0OTHI 11O
anrebpe u reomerpun s 7 knacca. MJIEKCA, - 2016.

7. Aunre6pa. 7 xnacc. Jlunaktndyeckue matepuainsl. Meroaudeckue pekomenaamnuu / U.E. ®eokTucToB.
— M.: Muemo3una, 2013.

HNuTepHeT-pecypcesl:
1. www.edu.ru (caiir MOuH P®).
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www.school.edu.ru (Poccuiickuii 0011e00pa3oBaTebHBINA TOPTAN).

www.pedsovet.org (Bcepoccuiickuii THTepHET-TIeICOBET).

www.fipi.ru (caiiT @eaepalbHOT0 MHCTUTYTA NEAaroru4ecKuX N3MEepeHuit).

www.math.ru (MaTepHeT-nonaepxka yauTeneil MaTeMaTukH).

www.mccme.ru (caiiT MOCKOBCKOTO LIEHTpa HEMTPEPHIBHOTO MATEMATHYECKOTO o0Opa3oBaHus).
WWW.it-n.ru (ceTh TBOPUYECKUX YUUTEICH).

www.som.fsio.ru (ceTeBoe 00beIMHEHNE METOIUCTOB).

http:// mat.Iseptember.ru (caiiT razeTrs! «MaTeMaTHKa).

10. http:// festival.lseptember.ru (pecTuBans negarorudeckux uue «OTKpoITHINA ypok» («IlepBoe
CEHTAOP»)).

11. www.eidos.ru/ gournal/content.htm (MHTepHET - ®KypHaI «IHT0CH).

12. www.exponenta.ru (0Opa3oBaTeIbHbIM MAaTEMAaTHUECKHI CAlT).

13. kvant.mccme.ru (3mekTpoHHas Bepcus KypHaia «KBaHT».

14, www.math.ru/lib (3nexTpoHHas mMaremMaTH4ecKas OMOJIMOTEKA).

15. http:/school.collection.informika.ru (equnas kosekuus UAPOBBIX 00pPa30BATEIBLHBIX PECYPCOB).

16. www.kokch.kts.ru (on-line rectupoBanme 5-11 ximaccsr).

17. http://teacher.fio.ru (megarornyeckas MacTepckas, ypoku B IHTepHeTe u ipyroe).

18. www.uic.ssu.samara.ru (IIyTeBoauTeNb «B Mupe HayKu» AJis HIKOJIbHUKOB).

19. http://mega.km.ru (Merasuuuknonenus Kupma u Medomws).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (caliTbl « QHIIUKIONIEIUIN»).
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KanenaapHo-remaTuveckoe IJIaHUPOBaHUeE 10 ajredpe 7 Kiacca (4 yaca B HeJeJI10)

Ne Tema Hara OcBoeHuE NMPEIMETHBIX 3HAHUM YV
ypoka
I'naBa 1. BoipakeHue, TO:K1eCTBO, ypaBHeHus1 (264)
1 YucnoBble BBIPAXKEHUS BbINOJIHATH 3JIEMEHTapPHBIE 3HAKOBO- PeryasitTuBHbIe:
2 UuciioBble BhIpAXKEHUS CUMBOJIMYECKHUE ICUCTBUSA: PUMEHSITH
3 BoIpaxeHus ¢ nepeMeHHbIMU OyKBBI [l 0003HAUCHHSI YU CE, IS OLCHMBATh MPABHUJILHOCTH  BbIINOJIHCHUA
4 Bripaxenus ¢ nepeMeHHBIMU 3aIUCH OOIIUX YTBEPIKICHUH; JNEUCTBUM  HA  YpPOBHE  aJCKBaTHOU
5 BripaxkeHus ¢ nepeMeHHbIMU COCTABJISATH OyKBCHHBIC BHIPAXKCHUS 110 | peTpOCIIeKTHBHOI OLICHKHL.
6 CpaBHeHUE 3HaUEHUN BBIPAKEHUI yCIOBUAM, 3aTaHHBIM CJIOBECHO,
7 CpaBHEeHME 3HaYCHUH BbIPAKEHU PUCYHKOM HJIH YCPTCIKOM; Ilo3naBarenbHbIE:
8 CBOJCTBA JICHCTBHI HAZ YMCIIAMH npeoopa3oBbIBATH AreOpanvecKue }
9 CBOJiCTBA NEHCTBHIL Ha/l IHCIAMM CYMMBI U IPOU3BEACHYS (BBINIOJIHATH CTPOUTb PEUEBOE BHICKA3bIBAHUE B YCTHOU
10 | ToxmectBa. ToxkaeCTBEHHBIE TPEOOPA3OBAHMS TPUBE/ICHNE TIOJIOOHBIX ClIaraeMpIX, H IICbMEHHOH (opme.
BEIDAKEHMi pacKkpbITHE CKUO60K, YIIPOIICHUE
11 | Townectsa. ToRIECTBEHHbIE PEOOPA3OBAHUS MIPOU3BEICHUN ). KomMMmyHuKaTHBHBIE: KOHTPOJIUPOBATH
BI)Ipa)KeHI/Iﬁ Bo1uncaaTh 4HCI0BOC 3HAUCHUC NEeNCTBUSA napTHepa.
12 | Konmponvnasa paboma Ne 1 na memy: OYKBEHHOTO BHIPAKEHIA; HaXOIHTE
«Boipasicenusy 00JacTh JOMYCTUMBIX 3HAUEHUN
13| YpaBHEHHE U ero KODHH MEPEMEHHBIX B BBIPAXKEHUU
14 | YpaBHeHue U ero KOpHU
15 Jluneitnoe ypaBHEHHE C OJHOM NMEPEMEHHON
16 | JluneiiHoe ypaBHEHHE C OHOM NepeMeHHON
17 JIuHeitHOe ypaBHEHUE C OJHON EPEMEHHOMN
18 | Pemenue 3a7au ¢ MOMOIIIBIO YPABHEHHUS Pacno3naBaTh NTUHEIHBIE YpaBHEHUS. PerynsiTuBHble:
19 | Pemenwne 3a7a4 ¢ MOMOIIBIO YPaBHEHHS Pewmarts IMHEVHBIE ypaBHEHUS, a
20 Pemienne 3aga4d ¢ noMoIIbI0 YpaBHEHHI TaK)XC YpaBHEHUS, CBOIANIMECS K HUM,; YYMTBIBATh IIPABMJIO B INIAHMPOBAHHUM U
21 Pemenue 3aJa4 C MOMOIIILIO ypaBHeHI/II‘/'I PemaTh TexcTOBBIC 3aJa4uu KOHTPOJIE crocoba pEeUICHUsA, pa3invyaTb
22 | CtaTHcTHYECKHE XapaKTEPUCTUKU anre0panyeckKuM CrocoooM: croco0 U pe3yabTaT JeHCTBUS.
23 | CtaTucTHYECKHE XapaKTEPUCTUKU TIEPEXO/IUTh OT CIOBECHOH
24 | CtaTHCcTHYECKHE XapaKTEPUCTUKU (hopMyTHPOBKH yCIIOBHS 3a/[adH K Ilo3HaBaTeJbHbIE: OPHUCHTUPOBATHCS B
25 | CraTucTHYECKHE XapaKTEPUCTUKU anreOpanveckoi MOJCIH IMyTeM
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26 | Kommponvuas paboma Ne 2 na memy: COCTABJICHUS] YPABHEHMS; PEILIATh pazHooOpa3uu crmoco00B pelieHus 3a1a4.
«Ypaenenusy COCTaBJICHHOE yPaBHEHUE;
MHTEePHPETHUPOBATH PE3YJIHTAT KOMMyHI/IKaTI/IBHLIeZ YUUTBIBATH PA3HEBIC
MHEHHS U CTPEMHTHCS K KOOPIUHALUT
Pa3IMYHBIX O3HULIUN B COTPYIHHUYECTBE,
KOHTPOJIMPOBATh JCHCTBUS MapTHEPA
I'naBa 2. ®yuknuu (18 1)
27 | Yro Takoe ¢pyHKuus. Berancnenne 3naueHui 3HaTh! PerynsituBHbIe:
byHKIMH 110 hopMmyIIe. - onpezaesieHust GyHKITUU, 00JIacTH
28 Urto takoe pyHkius. Beraucienue 3HaYCHU I omnpezaeneHus: GQyHKIUU, 00JIaCTH BHOCUTb HEOOXOIMMBIC KOPPEKTUBHI B
byHKLIMU 10 popmyIie. 3HAYEHHI, YTO TAaKOE apryMEHT, KaKas JICHCTBUE TIOCIEC €ro 3aBepIicHHs] Ha
29 | Yto Takoe ¢pyHKuuMs. Berancnenne 3Ha4eHUH NIEPEeMCHHAsI Ha3bIBACTCSI 3aBUCUMO}, OCHOBE ydYeTa XapakTepa CICIaHHBIX
dyHKIHH 110 GopMyIe. Kakas He3aBUCUMOM; OILIGOK.
30 | I'padux dpysknuu. Beraucnenue 3Ha4eHAN - IOHUMATh, YTO (PYHKITUSI — ATO
q)yHKHI/II/I 10 (popMyJ]e_ MaTeMaTH4CCKasa MOJCIIb, ITO3BOJIAIOIIAA | [Jo3HaBaTeIBLHbBIC:
31 rpa(bHK (byHKHHH OIIMCBIBATh U U3Yy4aTb p33H006pa3HI)Ie
32 | I'padmx pynkuun Hpsmas 3aBUCUMOCTH MEX/y pealbHbIMU IPOBOJUTH CpaBHEHHE, CEpUALHMIO U
IPOMOPIHOHATLHOCTD BCIMYMHAMH, 4TO KOHKPCTHBIC THIIBI KJIAaCCH(PUKAITHIO 1o 3aJlaHHBIM
33 | IlpssmMast mponopIMOHATLHOCTD yHkumii (mpsimast 1 06P3TH331 KPUTEPHUSIM.
34 | Jluneitnas dynkiws u e€ rpaduk [psmast TPOTOPIMOHATLHOCTH, JTMHEHHAS)
IPONOPLUUOHAIBHOCTD OIHCBIBAIOT OOIBIIOE PasHOOOpasHe KoMMmyHuKaTHBHBIE: YUUTHIBATh Pa3HbIE
35 | Jluneitnas dynkiws u e€ rpaduk [psmast PCATHHBIX 3aBUCHMOCTCH. MHEHHS ¥ CTPEMHUTHCSI K KOOPIUHAIMN
IPONIOPIIMOHATBHOCTh Ymers: Pa3IMYHBIX TO3ULIUHI B COTPYTHUYECTBE
36 | Jluneiinas GyHkius u eé rpaduk - IPABHITBLHO YNOTPEOIATE
37 | JIuneiinas GyHKIHS U e€ TpaduK . (byHKUMOHATbHYIO TEPMUHOIOTHIO
38 | Jlumciinas GyHKus 1 68 rpaduK . (3HaueHue (QYyHKIUU, ApIYMEHT, rpadux
= KILIUH, 00J1aCTh OTIpeJiesIeHUe
39 | B3auMHoe pacnonoxeHue rpaguKoB JMHEHHBIX ynxumm, 5 orpea ’
. 00J1acTh 3HAUCHMIT ), TOHNMATh €€ B
byHKIMMA
= TEKCTe, B peUH yUUTEs, B
40 | B3aumHoe pacrionoxeHue rpauKoB JIMHEHHbBIX » B eI Y ’
. dhopmynupoBKe 3a/1a4;
byHKIHI ,(b 3
= - HaXOAUTh 3HAUEHUS (PYHKITHI
41 | B3aumMHoe pacrosiokeHue rpaduKoB JTHHEHHBIX A # QYRIHIH,
F— 3aJJaHHBIX (OPMYIIOH, TaOIHUIICH,
= rpaduKoM; pemaTb 0OpaTHyIO 3a/1auy;
42 | B3aumMHoe pacrioyioskeHue rpauKoB JUHEHHBIX pad > P PaTHYIO Y
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byHKIMHA CTPOUTH rpaduKu JTUHEHHON (YHKIINH,
43 | Koumponvuas paboma Ne 3 na memy: psIMOM U 0OpaTHOM
« Dynxyus» MPONOPIIMOHATLHOCTH;
HMHTEPIPETUPOBATH B HECIIOKHBIX
cltydasix TpaduKu peabHbIX
3aBUCHMOCTEH MEXKy BETUYHMHAMU,
OTBeYas Ha IOCTABJICHHBIC BOTIPOCHI.
I'naBa 3. Crenennb ¢ HATypaJbHbIM NOKa3aTesieM (18 yacon)
44 | OnpeneneHue CTENEHU C HATYPAIbHBIM 3HaTh. OIpe/elieHHe CTEIECHH, PeryasiTuBHbIE:
nokazaresieM OJTHOYJICHA, MHOTOYJICHA; CBOICTBA
45 | OnpeneneHue CTENEHU ¢ HATypaJlbHbIM CTENEHM ¢ HaTypalbHBIM HOKA3aTeleM. | Pasiuyarh Cocod U pe3ysbTaT JICHCTBY.
nokazaresieM YMeTh: BBINOJIHATH ICHCTBUS CO
46 | OmpeneneHue CTETIEHU C HATYPAJIbHBIM CTENEHSIMU C HAaTypaJIbHbIM To3naBaTenbHbIE:
nokazaresieM moKasaresiem; peoopa3oBhIBATh
47 | YvHOXeHHUE ¥ JeneHue cTeneHeit BBIPAKCHHS, COJICPIKALNE CTCTICHH C BIGNCTL  OOMMM  PUEMOM  pemieHH:
48 | YMHOMXKEHHUE U JICTICHHE CTENeHEN HaTypaJbHBIM [IOKA3aTeNeM; PUBOAUTD | 3a/a1TH.
49 | YMHOXEHHE U JIeNIeHUe CTeTIeHen OIHOYICH K CTaHIapTHOMY BUIY.
KomMyHHKaTHBHBIE: JIOTOBApUBATHCS U
50 | Bo3BeneHue B cTeneHb TPOU3BEIACHUS U
MPUXOJUTH K 00IIIEMY PEIICHUIO B
CTCTIeHH COBMECTHOM J1eATeIbHOCTH, B TOM YHCJTIE B
51 | Bo3BezneHue B cTeNeHb NPOU3BEICHUS U
CUTYaIlUU CTOJIKHOBEHHSI HHTEPECOB.
CTETIeHH
52 | Bo3BeacHHE B CTENICHD MPOW3BEICHUS U
CTETIeHH
53 | Bo3BeneHue B cTeneHb MTPOU3BEICHUS U
CTETIeHH
54 OHOYJIEH U €T0 CTaHJAAPTHHIN BUJT
55 VYMHOKEHNE OQHOWIEHOB. Bo3BeneHue
OJIHOYJICHA B CTETIEHb
56 VYMHOXeHNE oqHOWIEHOB. Bo3Benenue
OJIHOYJICHA B CTEIIEHb
57 VYMHOXeHNE oqHOWIEHOB. Bo3Benenue
OJIHOYJICHA B CTETIEHb
58 | OynHKIMU y=x?, y=X> ® UX rpapuKu
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59

DyHKIUN y=X? , y=X> U UX rpaduKu

60 | Oysxmum y=x*, y=x> u uX rpaduku
61 | Kommponvuas paboma Ne 4 na memy:
«CmeneHb ¢ HAMYPATLHLIM NOKA3ATENEM»
I'nasa 4. Muorouwiennl (23 4)
62 | MHOTOWIEH M ero CTaHAAPTHBINA BUJ PeryasiTuBHbIE:
63 MHOro4JIeH M €ro CTaHIapTHBIA BU]] 3HATB.
64 CiokeHHe U BEIYUTaHUE MHOTOYJIEHOB - ONIpEJICTICHUE MHOTOYICHA, TIOHMMATh | YIATBIBAaTh IPAaBAJIO B IUIAHUPOBAHUN W
65 Cno)xeHue U BbIYMTAHUE MHOTOYJICHOB (bOpMyJ'II/IpOBKy SaI[aHHfIZ KYIIPOCTUTD KOHTPOJIC cocoba PCUICHUA, PaA3JIMYaATb
66 YMHOXeHNE OJHOYJIEHA HA MHOTOWIECH BBIPAKCHUCY, «PA3JIOKHTH Ha croco6 U pe3yabTaT JeHCTBUS.
67 YMHOXKEeHNE OHOUYIIeHa Ha MHOTOUJICH MHOXHTEIN.
68 VMHOXEHNE OMHOWIEHA HAa MHOTOUWIEH - (popmyJIBl cOKpareHHOro yMHoXeHus: | [lo3HaBaTeabHbIe: OPHEHTHPOBATHCS Ha
69 | YMHOXEHHE OJTHOYICHA HA MHOTOUJICH KBaJpaToB CyMMBbI 1 pa3HOCTH IBYX pa3Ho00Opa3ue CrocoOOB pelieHus 3a/1a4.
70 | BoiHeceHue 00IIero MHOKHUTES 33 CKOOKH BBIP@KCHHUIA; Pa3IIMHBIC CLIOCOOBI
71 | BoiHecenue 00IIEro MHOKHATENS 32 CKOOKH Pa3IOKCHAA MHOTOUICHOB Ha KoMMyHHKATHBHbIE: YUUTHIBATH PasHbIe
72 | BelHeceHHe 00IIEro MHOKHTEIS 32 CKOOKH MHOKHUTCIIH. MHCHIS 1 CTPEMHUTBCS K KOOPIMHALHIH
73 | Kowmponohas paboma Ne 5 na memy: YMeTh: pa3IMYHBIX TO3UINI B COTPYIHUYECTBE,
«Mnozounetvly - IPUBOJIUTH MHOTOUJICH K KOHTPOJIMPOBATH JICHCTBUS MapTHEPA
CTaHIapPTHOMY BH
74 VYMHOKEHE MHOTOWIEHA Ha MHOTOWIEH ap y ", Ay
- BBINIOJIHATE JIEHCTBUS C ONHOWIEHOM U
75 VYMHOXeHNe MHOTOYJIeHAa Ha MHOTOUJISH
MHOT'OWIEHOM;
76 YMHOKEeHNE MHOIOWIEHAa Ha MHOTOUJIEH BEIIOHSTE DA3IOKEHIE MHOFOWICHA
77 Paznoskenne MHOTOYIEHA HA MHOKHATEITH p
A —— BBIHECEHHEM OOIIIEr0 MHOKHUTESA 3a
CKOOKH;
78 PasnoxxeHne MHOroOwIieHa Ha MHOKHUTEIN ’
S ——— - YMHOKaTh MHOTOUJIEH Ha MHOTOUJIEH,
croco
- packJapIBaTh MHOTOYJICH Ha
79 P33H0)6KGHI/IC MHOTOYJIEHA Ha MHOXKUTEIH MHOKHTEITH CIIOCOBOM TPYTHPOBKH,
CII0COOOM TPYIITHPOBKH
- JOKa3bIBaTh TOXKIECTBA, YUTATH
80 Pa3no>é<eHHe MHOTOYJIEHA Ha MHOXKUTEIH (OPMYITBI COKPAIEHHOT0 YMHOKEHHUS,
CII0COOOM TPYIIITHPOBKH
- BBIMIOJIHATH MTPe0Opa3oBaHue
81 Pa3noxxenne MHOrowieHa Ha MHOKHUTEIN BEIPAKEHHH TIPHMeHEHEM GopMyIT
CTI0C060M TPYNMHPOBKH COKpAILEHHOTO YMHOYKEHHS: KBaapaTa
82 | JlokasatenbCTBO TOXKIECTR CYMMBI U Pa3HOCTH JIBYX BBIPAKCHHUE,
gi ]%OK%aTeHBCTBO T60>Kﬂej\7B6 YMHOCHHUS PA3HOCTH JBYX BBIPAXKCHUI
oHmponbHas paboma Ne 6 na memy:
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«Mnoeounenvi»

Ha UX CyMMY; BBIIOJHSATH Pa3I0KEHUE
Pa3HOCTH KBAJpPATOB JIBYX BBIPAKEHUI
Ha MHOYKUTEIIN;

- IPUMEHSATH Pa3IMYHbIE CTIOCOOBI
Pa3I0KEeHUsI MHOTOWICHOB Ha
MHOXKUTEJIH;

- IpeoOpa30BbIBATH LIEJIbIE BHIPAKEHNUS;
- IPUMEHSATH IPE0OPa30BAHUE IIEITBIX
BBIPAKEHUH NPU PEILECHUU 3a1a4.

OKPAIIEHHOI0 YMHOKeHHH (23 4acoB)

Yuyamnuecs J0KHBI 3HATh 3TU

(OpMyIBI I COOTBETCTBYIOIINE
CIIOBECHBIE (DOPMYIUPOBKHU, yMETh

IMPUMCHATH UX KaK «CJICBA HAIIpaBO»,
TaK U «CIIpaBa HAJICBO.

I'naBa S. ®@opmy.sl ¢

85 | Bo3BeneHue B KBaipaT CyMMBI U Pa3HOCTH JBYX
BBIPKEHUMN

86 | Bo3BeneHue B KBaipaT CyMMBI U Pa3HOCTH JBYX
BBIPKEHUMN

87 | Bo3BeneHue B KBaipaT CyMMBI U Pa3HOCTH JBYX
BBIPKEHUMN

88 | PaznoxeHne Ha MHOKUTEIH C TIOMOIIBIO
dbopMy1 KBaJipaTa CyMMBI U Pa3HOCTH

89 | PaznoxeHue HAa MHOKUTEIH C TIOMOIIbIO
dbopmyn KBagpaTa CyMMBI M pa3HOCTH

90 | Pa3noxeHue Ha MHOXHTENHU C IOMOIIbIO
dbopmyn KBapaTa CyMMBI M pa3HOCTH

91 | YMHOXEHHUE pa3HOCTH JBYX BBIPAKEHUN Ha UX
CyMMY

92 | YMHOXEHHUE pa3HOCTH IBYX BBIPAKEHUN Ha UX
CyMMy

93 | Pa3noxxeHue pa3HOCTH KBa/IpaToOB HA
MHOXHTEIH

94 | Pa3noxxeHue pa3HOCTH KBa/IpaToOB Ha
MHOXHTEIH

95 | Pa3noxeHue pa3HOCTH KBaJIpaToB Ha
MHOXHTEIH

96 | Pa3no)keHue pa3HOCTH KBAJIPaTOB HA

PeryasituBHbie:

YUYUTBIBATH IPABUJIIO B IUNIAHUPOBAHUHU U
KOHTpPOJIC crocoba PCUICHUA, Pa3JIMYaThb
crocod u pe3yjbTar JEUCTBUS.

Ilo3naBaTesibHbBIE: OPUCHTHUPOBATLCA Ha

pa3zHooOpasue croco0OB pelIeHUs 3a/1ay.

KoMMmyHuKaTHBHBIE: YUUTHIBATh Pa3HbIE
MHEHHMS M CTPEMUTHCS K KOOPANHALIUA
pa3INYHBIX NO3ULIUN B COTPYIHUYECTBE,
KOHTPOJINPOBATh JEHCTBUS ITapTHEPA
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MHOXUTCIIN

97 | Konmpoavnas paboma Ne 7 na memy:
«Ksadpam cymmol u pasnocmuy
98 | Pa3nokeHue Ha MHOXHUTEIH CYMMBI U Pa3HOCTH
KyOOB
99 | Pa3noxeHue Ha MHOXHUTEIH CYMMBI U Pa3HOCTH
KyOOB
100 | [IpeoOpazoBaHueE IEIOTO BHIPAKCHUS B
MHOTOWICH
101 | [IpeoOpa3zoBaHueE IEIOTO BHIPAKCHHUS B
MHOTOWICH
102 | IlpumeHeHHUE pa3IMIHBIX CIIOCOOOB IS
pa3I0KeHUsT HA MHOKUTEIIH
103 | IlpumeHeHuE pa3IMIHbBIX CIIOCOOOB IS
pa3I0KeHUsT HA MHOKHUTEIIH
104 | IlpumeHEeHUE pa3IMIHBIX CIIOCOOOB IS
pa3I0KeHUsI HA MHOKUTEIIH
105 | IlpumeHeHue pa3IMIHbBIX CIIOCOOOB JIJIs
pa3I0KeHUsT HA MHOKHUTEIIH
106 | [IpumeHeHHe pa3IUYHbIX CLIOCOOOB IS
pa3I0KeHUs] HA MHOKUTEIIH
107 | Konmponvnas paboma Ne§ na memy:
"Dopmynvl cokpauénnoco ymHocenus"
I'naBa 6. Cucrembl JIMHeHHbIX ypaBHeHuii (17 yacoB)
108 | JIuneiinbple ypaBHEHUs C IByMs IEPEMEHHBIMU PeryisiTuBHbBIE:
109 | Jluneiinble ypaBHEHUS C IBYMs IEPEMEHHBIMH 3HaTh, UTO TaKOE JIMHEWHOE YpaBHEHHE
110 Fpa(bI/IK JIMHENHOro yYpaBHEHUS C IBYMs C IByMs IEPEMEHHBIMH, CUCTEMA OLCHHUBATh IIPAaBHJIIBHOCTH BBIIIOJIHCHUA
NIepEMEHHBIMH YPaBHEHH, 3HaTh Pa3IM4HbIE CIOCOOBI | JCWCTBUS  HA  YPOBHE  aJICKBaTHOU
111 | I'paduk MMHEHHOTO YpaBHEHUS C IBYMS PCLICHUS CHCTEM YPABHCHHH C ABYMSI PETPOCTIEKTUBHOM OIIEHKHU.
NIepEMEHHBIMH MEPEMEHHBIMHE: CITOCO0 MOJICTAHOBKH,
112 | Cucrembl TMHEHHBIX YPaBHEHUN C ABYMSI CII0CO0 CIIOKEHHUSL; IOHUMATB, YTO Ilo3naBarenbHbIe:
NIepEMEHHBIMH ypaBHEHHE — 9TO MaTeMaTHIECKUH
113 | Cucrembl TMHEHHBIX YpaBHEHUN C IBYMs ammapar peleH s PasHOOOPa3HBIX BJIa/ICTh OOIIMM TIPHEMOM PELICHHS 3a/[ad.

MEPEMCHHBIMU

3aaa4 U3 MaT€éMaTukKu, CMCXHBIX
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114 | Cnoco6 nmoacTaHOBKH obJacTelt 3HaHWH, MPAKTHKHU. KoMMyHHKaTHBHBIE: IOTOBAPUBATHCS U
115 | Cnoco6 nmoacTaHOBKH MPUXOJUTH K O0IIEMY PEIICHHIO B
116 | Croco0 moacTaHOBKH YMeThb NpaBWIIBHO YHOTPEOISTH COBMECTHOH JCATEILHOCTH, B TOM YHCIIC B
117 Crioco6 clIoKeHus TCPMHHBI: «yPaBHCHHUEC C IBYMsI CUTyalliH CTOJIKHOBCHMS HHTCPECOB
118 | Crioco6 ClIoKeHUS MIEPEMEHHBIMIY, «CHCTEMaY; TIOHUMATh
119 | Croco6 ciroskeHust WX B TEKCTE, B PEUU YUUTEIIs, TOHUMATh
120 | Pemenue 3a1a4 ¢ HOMOIIBIO CUCTEM YPaBHEHUH (hopmMyIMpOBKY 3aa4n «PEIINTH
121 | Pemenue 3a1a4 ¢ HOMOIIBIO CHCTEM YpaBHEHUI CHCTEMY YPAaBHCHHH C JIBYM
122 | Pemenue 3a1a4 ¢ HOMOIIBIO CHCTEM YPaBHEHUIM IIEPEMCHHBIMHY, CTPOUTE HEKOTOPLIC
123 | Pemienue 3a1a4 ¢ OMOLIBIO CHCTEM YPaBHEHMIA rpaduKn ypaBHCHUS C IBYMS
124 | Kommponvuas paboma Ne 9 na memy: TICPCMCHHbIMMH, - peLaTh CHCTCMBI
«Cucmembi» ypaBHEHUH C IBYMS TIEPEMEHHBIMH
Pa3IUYHBIMH CIIOCOOAMHU.
Hrorosoe nosropenue (11 u)
125 | O6o6maroniee HTOroBoe NOBTOPEHHE Kypca
126 | O6o6maroiee HTOroBoe MOBTOPEHHE Kypca
127 | O6o6maroniee HTOroBoe NOBTOPEHHE Kypca
128 | O6o6maroiee HTOroBoe MOBTOPEHHUE Kypca
129 | O6o6maroniee HTOroBoe MOBTOPEHHE Kypca
130 | OGo6maroree HTOroBoe MOBTOPEHHE Kypca
131 | O6o6maroiee HTOroBoe MOBTOPEHHE Kypca
132 | O6o6maroiiee HTOroBOe MOBTOPEHHE Kypca
133- | AAMHHUCTpaTHBHAS KOHTPOJIbHAs paboTa
134 | (nByxuacoBas)
135 | AHanm3 KOHTPOJILHOU pabOTHI
136 | IToBTOpUTENBHO-00001IAIOIINI YPOK
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