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IHosicHuTeIbHAS 3aIIUCKA
Pabouass nporpamma mo aireOpe cocTaBiieHa Ha OCHOBE (hellepaJbHOr0 KOMIIOHEHTA
rOCy/IapCTBEHHOT'0 CTaHapTa OCHOBHOTO OOIIEro 00pa3oBaHusl.
JlanHas pabodas mporpamMma OpPHEHTHPOBaHA Ha ydYalIuMXcs 8 Kilacca W peanu3yercs B
COOTBETCTBHH C’
o ®depaepanbHbiM 3akoHOM OT 29.12.2012 No 273-®3 "OO6 obpazoBanuu B Poccuiickoii
denepaunn’;
o [lopsiakomM opraHu3aiud # OCYIIECTBICHUS OOPAa30BATENBHOM JEATEIBHOCTH TIO
OCHOBHBIM 00111€00pa30BaTEIbHBIM TpPOrpaMMaM — 00pa3oBaTebHBIM IporpaMmmamM
HayaJlbHOTO OOIIEr0, OCHOBHOTO OOIIEr0 M CpeaHero oOmiero o0Opa3oBaHus,

YTBEPKJEHHBIM MpUKa3oM MuHUCTEpCTBAa 00pa30BaHUS U HAayKH Poccutickon
®enepannu ot 30.08.2013 Ne 1015;

o ®deaepanbHBIM TOCYAAPCTBEHHBIM OOpPA30BATEIBHBIM CTAHIAPTOM OCHOBHOTO OOIIEro
oOpa3oBaHus, YTBEPKIICHHBIM, MpUKa3zoM MuHUCTEepCTBa oOpa3oBaHHMS ¥ HAyKH
Poccuiickoit ®@enepauun ot 17.12.2010 Ne 1897, ¢ u3mMeHEHUSIMH, BHECEHHBIMHU
npukazoM MuHHCcTEpCcTBA 00pa30BaHUS n Hayku Poccuiickon Penepanuu 0T
31.12.2015 Nel1577;

o VYuebupM mranoM HIkomsr;

e [IpumepHOil porpaMmMoil JUCUUIUIMHBI, YTBEPKAECHHON MHHHCTEpCTBOM O0pa3oBaHUs
1 Hayku Poccurickoit @enepannu;

e @enepaldbHbIM  MEPEUYHEM y4eOHUKOB,  YTBEPXKJICHHBIX, PEKOMEHJIOBAaHHBIX
(ToMyIIIEeHHBIX) K HCIIONB30BAHUIO B 00Pa30BaTEIBLHOM IPOIECCE B 0OpPa30BATEIIBHBIX
YUPEKACHUSIX, PEATU3YIOIINX ITPOrpaMMBbl 00IIIeT0 00pa3oBaHUs.

O0ocHOBaHHE aKTYAJILHOCTH U BeylllMe UIeH Kypca ajreopol
Co3HarenpbHOE OBJIAJICHUE YYalIUMHUCA CHUCTEMOM anreOpanvyeckux 3HAHUW U yMEHUU
HEOOXOIUMO B IOBCEIHEBHOM >KM3HM IS M3YyYCHHS CMEKHBIX AUCHHUIUIMH M IIPOJIOHKCHUS
oOpa3zoBaHUs.

[IpakTrueckas 3HAYMMOCTH IIKOJILHOTO Kypca ajareOpsl 00yCIOBIEHA TEM, YTO €€ 00HEKTOM
SIBIISIIOTCA ~ KOJIMYECTBEHHBIE  OTHOLICHUS  JICMCTBUTEIBLHOTO MHUpa. Maremarndeckas
NOJATOTOBKA HEOOXOJAMMa [iJii TMOHMMAaHWsA MPUHIUMIIOB YCTPONCTBA M UCIOJIb30BAHUS
COBPEMEHHOW TE€XHHKH, BOCIIPUATHS HAYYHBIX U TEXHUYECKUX MOHATHUU W Haed. Maremaruka
ABJISICTCS SI3BIKOM HayKH M T€XHUKHU. C €€ MOMOIIBI0 MOJICIIUPYIOTCS M U3Y4YAIOTCs SIBIICHUS U
MIPOLECCHI, MPOUCXOAIINE B MPUPO/IE.

Anrebpa sIBIS€TCS OJHHAM M3 OIMOPHBIX IPEJAMETOB OCHOBHOM IIIKOJBI: OHA OOECIeYHBaCT
M3y4YE€HUE IPYTUX NUCUUILUIMH. B mepByro ouepenb 3TO OTHOCUTCA K MPEAMETaM €CTECTBEHHO -
HAyYHOTO WK, B YaCTHOCTU K (u3uke. Pa3BuTre JTOrmueckoro MBIIUICHUS yYalluxcsl Mpu
oOyueHuu anrebpe CrIocoOCTBYeT YCBOGHHUIO MPEIMETOB T'yMaHUTAPHOTO  IIMKIIA.
[IpakTyeckne yMEeHUsI U HABBIKU aJIreOpanveckoro xapakrepa HeoOXOIUMBI JJisl TPYJOBON U
po¢eCCUOHATLHON MOATOTOBKH ITKOJLHHUKOB.

Pa3zBuTne y ydammxcs MNpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH W MPOUCXOXKICHUU
anreOpanyeckux aOCTpaKIuii, COOTHOIIIEHUH PEaIbHOT'O0 M HMJCaIbHOT'0, XapaKTepe OTPaKCHUS
MaTeMaTHYECKON HAYKOHW SIBICHUU M MPOIIECCOB PEAIbHOIO MHUpA, MECTE ajareOpbl B CHUCTEME
HAyK ¥ pOJIM MaTEMATHYECKOrO MOJECIUPOBAHUS B HAYYHOM IIO3HAHHUM W B TMPAKTHUKE



croco0cTByeT (OPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS YYAIIUXCS U KAueCTB MBIIUICHMUS,
HEOOXOIUMBIX JIJIsl afjanTallii B COBPEMEHHOM MH()OPMAIMOHHOM OOIIIECTBE.

Tpebyss OT ywammxcs YMCTBEHHBIX M BOJIEBBIX YCHJIWW, KOHUEHTpPAlUUd BHUMAaHUA,
AKTUBHOCTU Pa3BUTOr0 BOOOpaKEHMsI, alredpa pa3BUBAET HPABCTBEHHBIC YEPTHI JIMUYHOCTHU
(HaCTOMYMBOCTH, 1I€JIEYCTPEMIIEHHOCTh, TBOPYECKYIO AKTUBHOCThH, CaMOCTOSTEIbHOCTb, OT-
BETCTBEHHOCTh, TPYAOIIOOME, IUCIUIUIMHY W KPUTUYHOCTh MBINIJICHUS) W YMEHHUE
apryMEHTUPOBAHO OTCTAWBATh CBOW B3TJISIBI U YOSXKIICHHUS, a TAKKE CIIOCOOHOCTh MPUHUMATD
CaMOCTOSITEIIbHBIE PEIICHUS.

N3yuenne anreOppl, (GYHKIUH, BEPOSITHOCTH U CTATHUCTUKH CYIIECTBEHHO pacIIUpsET
KpPYro3op ydaluxcs, 3HaKOMSI ¢ MHAYKIMEH U JAelyKlHel, 0000IeHneM U KOHKpETH3alueH,
aHAJIM30M U CHHTE30M, Kiaccu(ukaluyend u cucTeMaTu3alueii, abcTparupoBaHueM, aHAJIOTHEH.
AKTHUBHOE UCIOJIb30BaHUE 3a/lad Ha BCEX JTalax pa3BUBAET TBOPYECKHE CIIOCOOHOCTH
IIKOJIbHUKOB.

N3yyenue anreOpsl mo3BojsieT (GOPMHUPOBATH YMEHHS U HaBBIKM YMCTBEHHOTO TpyAa —
IUIAHUPOBAaHUE CBOEH paOOThI, MOUCK PAIlMOHANBHBIX IMyTeH €€ BBIMOJIHEHUS, KPUTHYECKas
OLICHKA pe3ylbTaroB. B mporecce u3ydeHUs ainreOpbl MIKOJIbBHUKH JODKHBI HAay4UThCS
u3NaraTh CBOM MBICIH SICHO M HMCUEPIBIBAIOUIE, JIAKOHUYHO U EMKO, MPUOOPECTH HABBIKU
YETKOr0, aKKypaTHOI'O ¥ TPAMOTHOT'O BBIITOJIHEHNSI MATEMAaTHYECKUX 3aIUCEN.

Baxneiimel 3amgadell IIKOJBHOTO Kypca anreOpbl SBISETCS Pa3BUTHUE JIOTMUECKOTO
MbllieHus: ydamuxcsi. CamMu OOBEKThl MATEMATHUYECKMX YMO3AKIIOUEHHH M TPUHATHIE B
anreOpe TpaBWIa WX KOHCTPYMPOBAHUS  CHOCOOCTBYIOT  (OPMHPOBAHUIO  yMEHUM
00OCHOBBIBaTh M JOKa3bIBaTh CYXJCHHS, MPUBOAUTH UETKHE OIpEAeNieHUs, pPa3BUBAIOT
JIOTUYECKYI0 MHTYMUIMIO, KPAaTKO U HAIVISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHUX MOCTPOCHUM
M yyaT MX HpHUMEHEHHuIo. Tem cambIM anrebpa 3aHMMaeT OJHO M3 BEAYIIMX MECT B
(OpMHUPOBAHMU HAYYHO-TEOPETUYECKOI'O0 MBIIUICHHS IIKOJbHUKOB. PacKpbiBas BHYTPEHHIOO
TapMOHHUIO MaTeMaTWKH, (OPMHPYS TMOHMMAaHHWE KPacoThl M U3SIIECTBA MaTEMaTHYECKHX
paccykJIeHui, anredpa BHOCUT 3HAUUTEIbHBIN BKJIAJ] B 3CTETHUECKOE BOCIIUTAHUE YUAILIUXCSI.

OO0was xapakTepucTHKa Y4e0HOI0 npeamera.

MaremaTuyeckoe 00pa3oBaHME B OCHOBHOM IIKOJIE CKJIAIbIBAETCS M3 CIEIYIOLIUX
COZlepKaTEeNIbHBIX KOMIIOHEHTOB (TOYHBIE Ha3BaHUsI OJIOKOB): apugmemuxa; anzeopa,
ceomempus;, INEMEHMmMbl KOMOUHAMOPUKU, MeEOpuUu GepoAmHOcmell, CMmAmucmuky u
Jlocuku. B cBoell COBOKYITHOCTH OHM OTPa)KalOT OOrarblii OMbIT OOY4YEHUSI MAaTEMaTHUKE B
HAIIe CTpaHe, YUYUTHIBAIOT COBPEMEHHBIE TEHACHIIMM OTEUYECTBEHHON U 3apyO0eKHOM IIKOJIBI U
NO3BOJISIIOT ~ peajM30BaTh IIOCTaBJIEHHBIE TIEpel IIKOJIbHBIM OOpa3OBaHMEM IENIH Ha
UHPOPMAIITMOHHO €MKOM U TMPaKTUYeCKH 3HAYMMOM Marepuaie. OTH COJepiKaTelbHbIe
KOMITOHEHTBI, Pa3BUBASCh HA MPOTSKEHUU BCEX JIET OOYYEHHs, €CTECTBEHHBIM 00pa3zom
NEPEIIETAIOTCS U B3aUMOECHCTBYIOT B YUEOHBIX Kypcax.

Anzebpa. Nzydenue anreOpbl HalelIeHO HA (OPMUPOBAHME MATEMATHYECKOrO amrmapara
JUISL pellieHus 3a7a4 U3 MaTeMaTHUKH, CMEXHbBIX MPEIMETOB, OKPYKAIOIIEH peaqbHOCTH. SA3bIK
anreOpbl MOJYEPKUBACT 3HAYCHUE MATEMAaTUKHU KakK S3bIKA JUIsl TIOCTPOSHUS MaTEeMaTHYECKHUX
MOJIEJIEM, MPOLIECCOB M SIBICHUN peanbHOro mupa. OAHOW M3 OCHOBHBIX 3a/1a4 HW3Y4YEHUS
anreOpsl SIBJISETCS Pa3BUTUE AITOPUTMUYECKOT'O MBIILICHUS, HEOOXOJUMOTr0, B YACTHOCTH, JIJIsI
OCBOCHMSI Kypca MH(POPMATHUKH; OBJAJEHUE HABBIKAMU JICIYKTUBHBIX PACCYKICHUM.
[IpeobpazoBanre cUMBONMYECKUX (OPM BHOCUT CBOM crenudUUecKuil BKJIaJ B Pa3BUTHE
BOOOpaXeHHs, CMOCOOHOCTEH K MaTeMaTHYEeCKOMY TBOpuYecTBY. Jlpyroii BakHOW 3amadeit
U3Y4YEHHUsI alnreOphl SBISCTCS MOJyYeHUE IMKOJIbHUKAMU KOHKPETHBIX 3HAHUHN O (YHKIUSIX KaK
BOKHEUIIIEH MaTeMaTHYEeCKON MOJENH Ji SKCIMOHEHIMAIBHBIX, MEPUOAUYECKUX U Jp.), s



dbopMupoBaHuss y OOy4YalOIMUXCS TPENCTABICHUNH O POJM MaTEMaTUKH B Pa3BUTHHU
UMBWIN3ALNUH U KYJIbTYPHI.

dnemenmut 102UKU, KOMOUHAMOPUKU, CMAMUCMUKU U MEOPUU GEPOAMHOCHEll
CTAHOBSTCS O0053aTENBbHBIM KOMIIOHEHTOM IIKOJBHOTO OO0pa3oBaHUs, YCHJIMBAIOIIUM €ro
OPUKIAJHOE M TMPAKTUYECKOE 3Ha4YeHHe. DTOT Marepuan HeoOXOIHUM, IpPEXIEe BCEro, s
dbopmupoBanuss (PyHKIIMOHAIILHOW TPAMOTHOCTH — YMEHHWH BOCHPHHHMATh W aHAJIU3UPOBATH
uH(OpMaIIIO, MPEACTABICHHYIO B Pa3lWYHbIX (PopMax, MOHUMATh BEPOSTHOCTHBIA XapakTep
MHOTHX PEaJbHBIX 3aBUCUMOCTEH, MPOU3BOJUTH MPOCTECUIINE BEPOATHOCTHBIE PACUETHI.
N3yyenue OCHOB KOMOMHATOPUKM TIO3BOJIUT Yy4alleMyCsl OCYIIECTBISATh PACCMOTPEHUE
ciydyaeB, mepedop W MOJCYET Yuciia BAPUAHTOB, B TOM 4YHCJIE B MPOCTEHIIUX TMPHUKIIAJIHBIX
3a7a4yax.

[Ipy u3yyeHUM CTATUCTUKU M TEOPUU BEPOSTHOCTEH O0OOram@arTcs Npe/CTaBICHUS O
COBPEMEHHOW KapTHHE MHUpPA U METOJaX €ro HCCIeqoBaHUsA, (OPMUPYETCS MOHUMAHHUE POJIA
CTAaTUCTUKU KaK HMCTOYHMKA COLMAJIHLHO 3HAYUMOW HHGOPMAIMHM W 3aKJIAJBIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIEHUS.

Heau 1 3a1aun Kypca

N3yyeHne mareMaTuku B OCHOBHOM IIIKOJIE HAIMPABICHO HA JOCTHXEHHUE CIEAYIOIIUX
HEeJEen:

1) 6 Hanpaeienuu JIUYHOCMHOZ0 pa3eumuis

® pa3BHUTHE MHTEpPECAa K MATEMAaTUYECKOMY TBOPUYECTBY U MAaTEMATUUECKUX CIIOCOOHOCTEN;

® HHTEIUIEKTYaJIbHOE PAa3BUTHE;

e ($opMUPOBAaHUE KAYECTB JIUUYHOCTH, HEOOXOUMBIX YEJIOBEKY JIJISl TOJHOLICHHOMN KU3HU B
COBPEMEHHOM OOWIECTBE: SICHOCTb M TOYHOCTb MBICIH, KPUTUYHOCTH MBILIICHUS,
UHTYULUSA, JIOTUYECKOE  MBIIUICHWE, DJIEMEHTbl  AJITOPUTMHUYECKOM  KYJIBTYPBI,
IIPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEOJI0JICHUIO TPYIHOCTENH;

e (opmMupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLIEHUU U COTPYAHUYECTBE CO

CBCPCTHUKAMH, CTApIINMHU U MJIAAITNMU,

e (opmupoBaHME Yy Yy4YAIIUXCSA HWHTCUICKTYyaJIbHOH YECTHOCTH W OOBEKTUBHOCTH,
CIIOCOOHOCTH K TIPEOJOJCHUIO MBICIUTEIBHBIX CTEPEOTHUIIOB, BBITCKAIOIINX W3
OOBIZICHHOT'O OIBITA;

® BOCIHMTAaHHWE KAueCTB JUYHOCTH, OOECICUMBAMIINX COIMHAIBHYIO MOOWIBHOCTD,
CIIOCOOHOCTh MPUHUMATHh CAMOCTOSTEIHHBIC PEIICHHS;

e (opMmHpOBaHHE KAYECTB MBINIJICHHUS, HEOOXOAUMBIX ISl ajalTallid B COBPEMEHHOM
UH()OPMAIIMOHHOM OOIIIECTBE;

® BOCIUTAaHWE KYNbTYpPhl JMYHOCTH, OTHOIIEHUS K MaTeMaTWKe Kak K dYacTu
00IIeueI0BEYECKOM KYJIBTYphl, MOHMMAaHWE 3HAYMMOCTH MATEMAaTHUKH I HAay4dHO-
TEXHUYECKOTO TPOrpecca;

2) B memanpeomemnom nanpaesienuu.

e (opmHpoBaHUE MIPEACTABICHUN O MaTeMaTHKE KaK YaCTH OOIIEUeIOBEUECKOM KyIbTYpHI,
0 3HAYMMOCTU MATEMATUKHU B PA3BUTUHU LIUBWIN3AIMU U COBPEMEHHOI'O OOIIECTBA;

® pa3BUTHE MPEJCTABICHUNA O MaTEeMaTUKE Kak (opMe OMUCAHUS U METOJe MO3HAHUSA
JEUCTBUTENBHOCTH, CO3/JaHUE YCIOBUM ISl MPUOOPETEHHs IEePBOHAYAIBLHOIO OIBITA
MaTeMaTH4YeCKOr0 MOJIETUPOBAHUS;



e (opmupoBaHue 00MUX CITOCOOOB MHTEIUICKTYAIBHON NEATETLHOCTH, XapaKTEPHBIX IS
MaTEeMaTUKU M SBJISIONIMXCA OCHOBOW IO3HABATEJbHON KYJbTYpPhl, 3HAUMMOMN JJIs
pa3IMuUHbBIX chep YEIOBEUECKOMN AesTeTbHOCTH.

® OBJAQJICHUE CHUCTEMOM MaTeMaTUYECKUMX 3HAHUU U yMEHUN, HEOOXOJUMBIX JIs
MPUMEHEHHUSI B TPAKTUYECKON JEATEIbHOCTH, M3YUYEHHUSI CMEXHBIX JUCIUIUIMH,
IPOAOJIKEHUsT 00pa30BaAHMS;

e (opmHpOBaHUE MPEACTABICHUN 00 HACIX U METOJIaX MaTEeMAaTHUKH KaK YHHUBEPCAJIbHOTO
A3bIKa HAYKH ¥ TEXHUKHU, CPEJICTBA MOJICIUPOBAHUS SIBIICHUHN U MPOLIECCOB;

e (opMupoBanue y4eOHONW U OOIIEMOJIB30BATEIBCKON KOMIIETEHTHOCTH B 00JacTH
UCII0JIb30BaHUsI MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

3axauu npeaMera:

1. Pa3BuTrie aIropuTMHUYECKOrO MBIIUICHUS, HEOOXOJMMOIr'0 IS OCBOCHHS Kypca
MaTeMaTUKH, OBJIaJICHUE HaBbIKAMHU JCAYKTUBHBIX PACCYXKJCHHM, pa3BUTHE BOOOpaX)EHUS,
CITOCOOHOCTEM K MaTeMaTHIECKOMY TBOPYECTRBY.

2. [lonydyenne y4anmMMuCs KOHKPETHBIX 3HAaHMA O (QYHKIUAX KaK BaKHEHIEH
MaTEMaTUYECKOM MOJEIu Jis OMMCAHUS W MCCIENOBaHUS Pa3HOOOpa3HBIX MPOLECCOB, s
(GbopMHUPOBAHUS y YUAIIUXCS TPEICTABICHUNA O PO MATEMAaTUKH B PA3BUTUU IUBUIN3AIUN U
KYJIbTYPBL.

3. ®opMupoBaHUE SI3bIKA OMHCAHUS OOBEKTOB OKPYKAIOMIETO MHUpPA JUIsl Pa3BUTHS
IPOCTPAHCTBEHHOTO  BOOOPAKEHUSI W UHTYUIMH, MAaTEMAaTHUYEeCKOW KYyJIbTYpBI, A
ACTETUYECKOT O BOCIIUTAHUS yUAIIUXCS.

4. ®opMHpPOBAHUE Yy YYAIIUXCS YMEHHUS BOCIPUHUMATh M aHAJIU3UPOBATH MH(POPMAILIHIO,
OPEICTaBICHHYI0 B pa3iWYHbIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOIHX
peanbHbIX 3aBUCUMOCTEMN, TPOU3BOJIUTH MPOCTENUIINE BEPOATHOCTHBIE PACUETHI.

N3yyenue anreOpsl B 8 Ki1acce HapaBieHo Ha (POPMUPOBAHUE CIACTYIOUIMX KOMITCTECHIIHIA:

e y4eOHO-TIO3HABATENIbHOM;

® [[CHHOCTHO-OPUEHTALIMOHHOM;

® pedeKCUBHOM;

® KOMMYHHKATUBHOM;

¢ H(pOPMAIMOHHOM;

®  COLMAIBHO-TPYAOBOM.

MatemaTnyeckoe 00pa3oBaHUE B IIKOJIE CTPOUTCA C YYETOM MPUHIUIIOB HENMPEPHIBHOCTU
(M3y4yeHHe MaTeMaTUKU Ha NPOTSHKEHUH BCEX JIET 00YUYEHMs B ILIKOJIE), IPEEMCTBEHHOCTH (y4eT
HOJIO)KUTENIBHOT'O OIbITA, HAKOIUIEHHOTO B OTEYECTBEHHOM U 3a PYOEKHOM MaTEMaTUYECKOM
00pa30BaHMM), BAPUATUBHOCTH (BO3MOXKHOCTh pEaI3alluy OJHOTO M TOTO K€ COAEpXaHUs Ha
0a3e pa3IMYHBIX HAYYHO-METOAMYECKMX MOAXOAOB), Au(depeHuuanuu (BO3MOXKHOCTD IS
y4daluxcsl Mojay4aTb MaT€MaTHYeCKYK IOATOTOBKY pPa3HOrO YPOBHS B COOTBETCTBHHM C HX
UHAUBUIYaTbHBIMU OCOOEHHOCTSIMHU).



[Inanupyercs WCHONB30BAHME TAKUX TIEIarOTMUYECKUX TEXHOJOTWl B MpernojlaBaHuu
npeamera, kak auddepeHnnpoBaHHOe O00ydeHHE, MPOOJIEeMHOE OOydYeHHE,  TEXHOJOTHS
pa3BUBAIOLIETO OOYy4YEHMs, TECTHUPOBAHUE, TEXHOJOrus Kputudyeckoro woinuieHus, MKT.
Hcnonb3oBanne 5TUX TEXHOJOTHUH IO3BOJUT Oo0Jee TOYHO pealin30BaTh IMOTPEOHOCTH
yYalmuxcsi B MaTeMAaTHYeCKOM OOpa30BaHUM M TOMOXKET TMOJTOTOBUTh YYalluxcs K
rOCyJapCTBEHHOW UTOTOBOM aTTECTALIHH.

KoHTponb pe3ynbTaToB OOyUEHMsSI OCYILIECTBIISETCA Yepe3 MCIOJIb30BAHHUE CIIEAYIOIIUX
BHJIOB OLIEHKHM W KOHTPOJISI: BXOJAIIMM, TEKYIIUMH, TEMAaTUYECKUH, UTOroBbid. [Ipm stoM
UCTIONIb3YIOTCSL  pa3finyHble (POPMBI OIICHKM W KOHTPOJISI: KOHTPOJbHAs padoTa, JTOMAaIIHSs
KOHTpPOJIbHasi paboTa, caMoCTOsITeNIbHAsL paboTa, TIOMaIIHss MpaKkTUudeckas padbora, JoMalHssa
caMOCTOsITeTIbHAs paboTa, TECT, KOHTPOJIBHBIN TECT, YCTHBIA OMPOC.

Pe3yabTaThl 00yueHust

[Iporpamma  obecreumBaeT JOCTHKCHHE  CICAYIOIIUX  PE3yJbTAaTOB  OCBOCHUS
o0paszoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHMUs:

JUYHOCMHblLE:

1) chopMUPOBAaHHOCTH OTBETCTBEHHOT'O OTHOIICHHUS K YYCHHIO, TOTOBHOCTD M CITOCOOHOCTH
o0yJaronuxcs K caMOpa3BUTHIO U CaMOOOPAa30BAHUIO HA OCHOBE MOTHBAIIMHM K OOYYEHHUIO U
MO3HAHUWIO, BRIOOPY JaJIbHEHIIIEr0 00pa3oBaHus Ha 0a3e OPUECHTUPOBKU B MHpE Mpodeccuit u
npodeccHOHaIbHBIX ~ NPEANOYTEHHH,  OCO3HAHHOMY  IOCTPOEHHUIO  WHIWBUIYAIbHOU
o0pa3oBaTeIbHON TPACKTOPUH C YIETOM YCTONYHMBBIX TTO3HABATEIHLHBIX HHTEPECOB;

2) chOpMHUPOBAHHOCTH IEIOCTHOIO MHPOBO33PEHHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHON NIPAKTUKH,

3) chopMUPOBAHHOCTh KOMMYHHUKATUBHOW KOMITETEHTHOCTH B OOIIEHUH M COTPYIHHUYCCTBE
CO CBEPCTHHUKAMH, CTApIIMMHU M MJIQJIIUMH, B 00pa30BaTEIIbHOW, OOIIECTBEHHO TOJIE3HOM,
y4e0HO-HCCIIeIOBATENBCKOM, TBOPUECKOHN M IPYTUX BUAAX JIEATEIHHOCTH,

4) yMeHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOW M MHCbMEHHOW pevH,
MOHMMAaTh CMBICJ ITOCTaBJICHHOM 3a/1auy, BBICTpAUBATh apryMEHTAIMS, IPUBOAUTH MMPUMEPHI U
KOHTIIPUMEPHI;

5) npeacTaBieHre 0 MaTeMaTHYCCKOM Hayke Kak cepe 4enoBEeYeCKOM ACSITEIbHOCTH, 00
sTamax e¢ pa3BUTHsI, O €€ 3HAYUMOCTH, VISl pa3BUTHUS [TUBUIIN3AIINH;

6) KPUTUYHOCTh ~ MBIIUICHUS,  YMCHHE  pACIO3HATh  JIOTHYECKHM  HEKOPPEKTHBIC
BBICKa3bIBaHMS, OTJIMYATh TUIIOTE3Y OT (DaKTOB;

7) KpEaTUBHOCTh MBIIUICHUS,, WHHUIIMATHBA, HAXOMYMBOCTh, AKTUBHOCTH MPU PEIICHUH
anredpanyecKkux 3aaay;

8) yMeHHE KOHTPOJMPOBATH MPOIECC M  Pe3yJIbTaT yd4eOHOW  MaTeMaTHYeCKOH
NEeSITeNbHOCTH;

9) cHOCOOHOCTh K 3MOITMOHAJIBLHOMY BOCIPHUATHIO MaTeMAaTHYECKHUX OOBEKTOB, 3ajad,
pELIECHUH, PACCYKICHUM.

mMemanpeomemuovle:



1) ymeHHEe C€aMOCTOSATENBHO TUIAHUPOBATh AJIbTCPHATHBHBIC ITYyTH JOCTIDKCHHUE IICTICH,
OCO3HAHHO BBIOMpaTh Hamboiee HSPGEKTUBHBIE CIOCOOBI  PEIICHWH  Y4eOHBIX U
IIO3HABATENbHBIX 3a/1a4;

2) yMEHHE OCYIIECTBISTh KOHTPOJIb IO Pe3ylbTaTaM M IO CIIOCOOy JEHCTBHI Ha YPOBHE
MIPOU3BOJILHOI'O BHUMAHMS U BHOCUTh HEOOXOIMMBIE KOPPEKTHUBBI;

3) yMeHHE aJIeKBaTHO OIEHMBATH MPABUIIBHOCTD M JIK OIIUOOYHOCTH BBITOJHEHHS YIeOHOM
3a/1auu, €€ 00bEKTUBHYIO TPYIHOCTh U COOCTBEHHbIE BOZMOKHOCTH €€ PEeIICHHUS;

4) 0cO3HaHHOE BJIAJICHUE JIOTMYECKUMH JCHCTBUSMH ONpPEICICHHUs TOHSATUH, 0000IIeHus,
YCTAHOBJICHUS aHAJIOTHH, KJIACCU(UKAIIMU Ha OCHOBE CAMOCTOSITEIHHOTO BEIOOpA OCHOBAaHUH U
KPUTEPUEB, YCTAHOBJIEHUS! POJIOBUIOBBIX CBA3EH;

5)yMeHHe ycTaHaBIMBaTh INPUYUHHO-CICACTBCHHBIC CBS3W; CTPOWTH JIOTHYECKOE
paccykJieHue, yMo3aKkiItoueHue (MHAYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOIMH) U BHIBOJIBI;

6) yMeHre co3m1aBaTh, MPUMEHSITh U MIPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMICCKUE CPEICTBA,
MOJIETT ¥ CXEMBbI JJI pelIeHUs] y4eOHBIX U MO3HABATEIbHBIX 3a/1a4;

7) yMeHHE OpTraHU30BBIBATH YYEOHOE COTPYJHHYECTBO M COBMECTHYIO NESATEILHOCTH C
YUUTEJIEM U CBEPCTHUKAMU: ONPEACISTh IENH, paclpeaesieHne QyHKIUN U poJieid yYaCTHUKOB,
B3aUMOJICHCTBHE U 00IIKE CIOCOObI paboThl; yMEHUE padoTaTh B TpYINe: HAXOAUTH OOLIue
pellIeHusl U pa3pemarh KOHQIUKTH HA OCHOBE COTJIACOBAaHUS MO3UIMN U y4yeTa HMHTEPECOB;
ciIymaTh naptHepa; GopMyIupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

8) cpopmupoBaHHOCTE y4eOHOW M OOIIETIONB30BATEIBLCKOW KOMIETEHTHOCTH B OOJIACTH
UCTIOJIb30BaHUs MH(HOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruii (MK T-kommeTreHTHOCTH);

9) nepBOHaYaNbHBIC TIPEACTaBICHUS 00 WAEIX M O METOJaX MaTeMaTUKH Kak 00
YHUBEPCAIILHOM SI3bIKE HAYKH U TEXHUKH, O CPEACTBE MOJICTUPOBAHUS SIBIEHUN U MPOLECCOB;

10) yMEHHUE BUJIETh MAaTEMAaTHUYECKYIO 3aJauy B KOHTEKCTE MPOOJIEMHOW CUTYyalluH B
JIPYTrUX AUCHUIIIMHAX, B OKPYKAIOIIEH )KU3HU;

11) YMEHUE HAXOJUTh B PA3JIUYHBIX HUCTOYHUKAX HH(OpPMAIMIO, HEOOXOIUMYIO ISt
pelIeHus] MaTeMaTUYECKUX MpoOieM, M TPEJCTaBIATh €€ B MOHATHOW (opme; MpUHUMATH
pElIeHHs B yCIOBUSAX HEMOMHON M M30BITOYHON, TOYHON U BEPOSITHOCTHON MHGOpMAIIHH;

12) yMEHUE MOHUMAaTh M MCIOJb30BATh MATEMAaTUYECKHE CPEICTBA HArJSIHOCTHU(
PUCYHKH, UEPTEKHU, CXEMBI U JIP.) JUIsl WILTIOCTPAIlUU, UHTEPIPETALlMU, apTyMEHTAIUu;

13) YMEHHUE BBIJIBUTaTh THUIIOTE3bl MPHU PEIICHUH Y4eOHBIX 3aJad U MOHUMATh
HEOOXOJIMMOCTh UX MPOBEPKU;

14) yMEHHUE MPUMEHITh UHAYKTUBHBIC U JIETyKTUBHBIE CTIOCOOBI PACCYKIEHUMN, BUIETh
pa3JIMYHbIEC CTPATErUu PELIECHUS 3a/aY;

15) MOHUMAHHE CYIIHOCTU aJTOPUTMHUYECKUX MPEANUCAHUN U YMEHHUE JEICTBOBATH B
COOTBETCTBHHU C MPEITIOKEHHBIM aITOPUTMOM;

16) YMEHHUE CAMOCTOSATEIBHO CTAaBUTh LI€JIM, BBIOMPATh M CO3/4aBaTh AJITOPUTMBI IS
pelieHus: yueOHbIX MaTeMaTUYECKUX TPOOIIeM;

17) yMEHUE TUIAHUPOBATh U OCYILECTBIISATH JAESITEbHOCTh, HAIPABJICHHYIO Ha pEllIeHUE
3a/1a4 UCCIIEeI0BATENbCKOIO XapaKTepa.

npeomemHuule:



1) ymenue paboTarh C MaTeMaTHYECKHUM TEKCTOM (CTPYKTYpUPOBAaHHE, W3BJICUCHUE
HeoOxonuMon uHGOpPMaIMK), TOYHO MU TPAMOTHO BBIpaXKaTb CBOM MBICIM B YCTHOH U
MUCLMEHHON PEUH. MMPUMEHSSI MAaTEMAaTHICCKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, HUCIIOJIb30BATh
pa3IUYHbBIC S3BIKM MaTEMATUKH ( CJIOBECHBINM, CHMBOJIMYECKUH, Tpaduueckuii), 000CHOBBIBATH
CYXKI€HUS, TPOBOIUTH KIIaCCU(DHUKAINIO, TOKA3bIBATh MATEMATHUCCKUE YTBEPKICHUS;

2) BitajicHre 0a30BOM MOHATUHHBIM alllapaToM: UMETh MPEACTABICHUE O YKCIIE, BaJCHUC
CUMBOJIBHBIM SI3BIKOM alireOphbl, 3HAHWE BJIEMEHTAPHBIX (DYHKIIMOHAJIBHBIX 3aBHCHMOCTEH,
(dopMupoBaHuEe MPEACTABICHUNH O CTATUCTHUECKHUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHpE U O
Pa3IUYHBIX CHOCO0aX HMX HW3y4YeHHUs, 00 OCOOEHHOCTSX BBIBOJIOB U IMPOTHO30B, HOCSIIMX
BEPOSITHOCTHBIN XapaKTep;

3) yMEHHE BBHINIOJTHATH aireOpanveckue TMpeoOpa3oBaHUS PANMOHAIBHBIX BBIPAKECHUH,
NPUMEHATh WX JUIS pelIeHUs YYeOHBIX MaTEeMaTHYSCKHUX 3aJad W 3aJad, BO3HHUKAIONIUX B
CMEXHBIX YUCOHBIX MTPEIMETAX;

4) yMEHHUE T0JIb30BATHCSA MAaTEMATHYCCKUMHU (OPMYJIAMU M CAMOCTOSITEILHO COCTABIISTh
(GopMyIBl 3aBUCUMOCTEH MEXIy BEIMYMHAMH HAa OCHOBE OOOOIIEHMS YACTHBIX CIy4acB U
IKCIIEPUMEHTA;

5) yMeHue peliath JIMHEHWHbIE W KBaJpaTHbIC YpPaBHCHHS W HEPABEHCTBA, a TaKKe
NPUBOIMMBIE K HHM YpaBHECHHs, HEPAaBEHCTBA, CHUCTEMbI; TMPUMEHATH Tpaduueckue
IpEe/ICTaBlICHUs JJIg PEIICHUs] U UCCIEeIOBaHUs ypaBHEHUM, HEPABEHCTB, CUCTEM; MPUMEHSTh
TIOJTYICHHBIC YMEHHUS JJISI PEIICHHS 3a71a4 U3 MAaTEMATHKH, CMEKHBIX MTPEIMETOB, IPAKTUKH;

6) oBiameHue CHUCTEMOM (YHKIIMOHAIBHBIX MMOHATHH, (YHKIMOHAIBHBIM S3bIKOM |
CUMBOJIMKOHN, YMEHHE CTPOUTh rpaduku (YHKIMHA, OMHMCHIBATH WX CBOWCTBA, WCIOJIH30BaTh
GyHKIIMOHATBHO-TPAQUIECKUE TPEACTABICHUS ISl ONMUCAHUS W aHAJIN3a MaTEeMaTHYECKUX
3a/la4 U peabHBIX 3aBUCUMOCTEH;

7) OBJaJIeHuEe OCHOBHBIMH CITIOCOOAMH TMPEIICTABICHUS U aHATN3a CTATUCTUYECKUX JTAHHBIX;
YMEHUS pellaTh 3a/1a4M Ha HAXO0XKJACHUE YaCTOThl U BEPOSITHOCTU CIyYalHBIX COOBITHIA;

8) yMeHre NPUMEHSATh M3YYCHHBIC TIOHATHSA, PE3Yy/IbTaThl U METOABI IIP PEIICHUN 3a]a4 W3
Pa3IUYHBIX Pa3/IeioB Kypca, B TOM YHCIE 3ajad, HE CBOMISIIMXCA K HEMOCPEICTBEHHOMY
PUMEHEHHUIO N3BECTHBIX aJTOPUTMOB.

COAEPXAHHUE OBYYEHMUSA
1. PanumonanbHbie 1podu (30 u)
ParmonanpHas 1po6b. OCHOBHOE CBOMCTBO JPOOH, COKpAIICHHUE IPOOCH.

. k
ToxecTBEHHbIE MPEOOPa30BaAHUS PAIMOHANIBHBIX BhIpaKeHH. DYHKIUA y=— U €€
X

rpaduk.

OcHOBHas 11e/1b — BBIPA0OTATh YMEHHUE BBINOJIHATH TOXKIECTBEHHBIE MPEOOpa3OBaHUS
pPalMOHAIBHBIX BBIPAXKECHUH.

Tak kak JeHCTBUA C pallMOHAIBHBIMU JPOOSIMHU CYIIECTBEHHBIM 00pa3oM OMHUPAIOTCS Ha
JIEMCTBUSI C MHOTOWIEHaMH, TO B Hauyaje TeMbl HEOOXOIMMO MOBTOPUTH C YyYalllUMHUCA
npeoOpa30BaHUs LENbIX BBIPAYKEHUI.

['maBHOE MECTO B TaHHOW TEME 3aHMMAIOT ANTOPUTMBI ACUCTBUN C APOOSMH. Ydaluecs
JOJDKHBI TIOHUMAaTh, YTO CYMMY, Pa3HOCTh, MPOU3BEACHUE U YAaCTHOE JpoOeil Bcerna MOXKHO
npencTaBuTh B BUAE Apodu. IIpuobperaemble B JTaHHOW TeME YMEHMs BBIIOJIHATH CIOXKEHUE,




BBIUMTAHUE, YMHOXXCHHE U JelIeHHE Jpo0el SBISIIOTCS OIMOPHBIMU B TIPEOOPa30BaAHUSAX
IpoOHBIX BbIpakeHuid. [loaToMy um crienyer yaenuth ocoboe BHuMaHue. HemenecooOpazHo
NepPeXo/IuTh K KOMOMHUPOBAHHBIM 33/IaHUSIM Ha BCE JAEHUCTBUS C IPOOSIMU MPEXE, YeM OyayT
YCBOCHBI OCHOBHBIC aJTOPUTMBI. 3aJaHus HA BCE JEUCTBUA C JIPOOSIMH HE JIOJDKHBI OBITH
V3JIMIITHE TPOMO3JKUMHU U TPYTOEMKUMU.

[Ipyn HaxoXJAeHWU 3HAYCHWI ApoOEH MArOTCS 3aJaHusl HA BBIYUCICHHS C TMOMOIIBIO
KAJIbKYJIsSITOpa. B 1aHHON TeMe pacupsitoTCs CBEIEHHS O CTaTUCTUYECKUX XapaKTEPUCTUKAX.
BBoaurcs noHsATHE CPpEAHETO TAPMOHUYECKOTO Psiia MOIOKUTEIbHBIX YUCEIL.

. k
N3ydyeHune TemMbl 3aBEpIIAETCA PACCMOTPEHUEM CBOWCTB rpaduka QyHKIUU y =—.
X

2. Ksaapatnblie kopuHm (25 1)

[Tonsitue 00 upparmoHadbHBIX uuciax. OOIMe CBEICHUS O JCHCTBUTEIBbHBIX YHUCIIAX.
KBanpatHeiit kopeHb. [loHsITHE 0 HAX0XKIEHUU PUOIMKEHHOTO 3HAYEHUS KBaJAPATHOTO KOPHSI.
CroiicTBa KBaapaTHBIX KOpHed. IIpeoOpazoBaHus BBIpaKEHUN, COJEpIKAIIUX KBaJpPaTHHIC
KopHU. DYHKIHKA y =+/X ee CBOWCTBA U rpaduk.

OcHOBHas 11eJIb — CHCTEMAaTHU3UPOBATh CBEACHUS O PAIMOHAJIBHBIX YHMCIaX M JaTh
npeAcTaBieHne 00 HMppalUOHAIBHBIX YHCIAX, PACHIMPUB TEM CaMbIM IIOHSITHE O YHUCIIE;
BBIPAa0OTAaTh YMEHUE BBIMOJHITL MPEOOPA30BaHUS BBIPAXKECHUM, COACpPKAIIUX KBaJpaTHbLIC
KOPHH.

B nmaHHOM TeMme yuamuecs IIOJIy4aroT HayajllbHOE TMPEACTABICHUE O IIOHITUH
nerctBuTenbHOro uncia. C 3ToM 1enpi0 0000IIAIOTCS M3BECTHBIE YYalUMCSI CBEICHUSI O
palMoHaNbHBIX uyMciax. JUIsi BBEACHUS TOHATHS HPPAMOHATIBHOTO YMCIA HMCIOIb3YETCS
WHTYUTUBHOE MPEACTABICHUE O TOM, YTO KaXIbId OTPE30K MMEET JJIMHY U MOTOMY KaKIOu
TOYKE KOODJIMHATHOM TIPSAMOM COOTBETCTBYET HEKOTOpOoe 4ucio. IlokaszpiBaercs, dYTO
CYIIIECTBYIOT TOYKU, HE UMEIOIIKE PAllMOHATIBLHBIX abCITUCC.

[Ipu BBEAECHUM NTOHATHUS KOPHA MTOJIE3HO O3HAKOMUTH YUYaIIMXCSl C HAXOXKJICHUEM KOPHEU
C MOMOIIBIO KaJIbKYJISITOpA.

OCHOBHOE BHHMMAaHUE YJIENAETCS TMOHATHIO apU(PMETHUYECKOro KBaJPaTHOTO KOPHS U
CBOMCTBaM apu(METHUeCKNX KBaJpaTHBIX KOpHEH. J[OKa3pIBaloTCS TEOPEMBbI O KOpHE W3

IPOM3BEACHUS. U APOOH, a TaKXKe TOXKICCTBO va’ =|aj, KOTOpbIC IONy4alOT HPUMEHEHHE B

npeoOpa3oBaHUSAX BBIPAKEHUM, COJEpKAIUX KBajapaTHble KopHU. CrenuanbHOEe BHUMaHUE
YACISIETCS. OCBOOOXKICHUIO OT UPPALIMOHAIBHOCTH B 3HaMeHaTtele JpoOu B BBIPAXKCHUSX BUJIA

a
———. VYMeHHe TIpeoOpa3oOBbIBATH BBIPAKEHHS, COJAEpKAIIUE KOPHH, YacTo

a
NORENIENG
UCIIOJIb3YETCA KaK B CaMOM Kypce anreOpbl, TaKk U B KypcaxX I'€OMETpUH, aiareOpbl U Haydaj
aHanu3a.

ITponomxkaercs paboTra MO Pa3BUTHIO (PYHKIIMOHAIBbHBIX IPEACTABICHUN YyYalllUXCsl.
PaccmatpuBarorcst GyHKIHS y=+/x, ee cBolcTBa U rpaduk. [Ipu usydennn QyHKIUM y = ~/x
MIOKA3bIBACTCS €€ B3aMMOCBS3b ¢ PyHKIMEH y =X, rae X > 0.

3. Ksaapartubie ypaBHeHusi (30 u)

KBampatHoe ypaBHenne. dopmyna KOpHEH KBaIpaTHOTO ypaBHEHHS. Pemienue
palMOHAIIBHBIX YypaBHEHUW. Pemienue 3agad, NpUBOMAIIMX K KBAJAPAaTHBIM YPaBHEHUSM U
IIPOCTEMIINM PALMOHAIBHBIM YPaBHEHUSAM.

OcHoOBHas 11eJb — BbIpa0OTaTh YMEHUSI pellaTh KBaJpPaTHBIE YPABHEHHS U MPOCTEUIINE
palMOHAJIBHBIC YPABHEHMS U IPUMEHSTh UX K PELICHUIO 33/1a4.




B navane temMbl NpUBOIATCSA NMPUMEPHI PELICHHS HEIMOJIHBIX KBAJAPATHBIX YPaBHEHHM.
DTOT Marepuall CHCTEMaTu3upyercs. PaccMaTpuBaKOTCS alrOpUTMbl PEUICHUS HEMOJHBIX
KBaJIPATHBIX YPABHEHUN PA3IUYHOIO BUA.

OCHOBHOE BHUMAHUE CIEAYET YJEIUTh PEIICHUIO YPAaBHEHHI BUJIa ax’ +bx + ¢ =0, re
a # 0, c ucnosnb3zoBaHueM Gopmysbl KopHed. B nmaHHON Teme ywaniuecs 3HAKOMSTCS C
dbopmynamu Buera, BhIpaxalonuMu CBSI3b MEXKAY KOPHSMH KBaJIpaTHOTO yYPaBHEHHS U €TO
kodpduienramu. OHU HMCHONB3YIOTCS B JalbHEHIIEM NpH JOKA3aTeIbCTBE TEOPEMBI O
Pa30KE€HUU KBAIPATHOTO TPEXUJICHA HA JIMHEWHBIE MHOKHUTEIH.

VYyamumecs: OBIaAEBalOT CHOCOOOM peHIeHUs APOOHBIX pPAIlMOHATBHBIX YpaBHEHUH,
KOTOpPBIH COCTOMT B TOM, 4YTO pEIICHUWE TAaKUX YPaBHEHUU CBOJMUTCA K PEUICHUIO
COOTBETCTBYIOIIUX LEJbIX YPABHEHUH C MOCIEIYIOIIUM UCKIFOYEHUEM ITOCTOPOHHUX KOPHEM.

N3yueHne NaHHOW TEMbI MO3BOJISIET CYIIECTBEHHO PpACIIMPUTH anmnapar ypaBHEHHH,
VCIIOJIb3YEMBIX ISl PEIICHHS TEKCTOBBIX 3a7a4.

4. HepaBencrtBa (24 u4)

YucnoBble HEPABEHCTBA U UX CBOMCTBA. [[0UIEHHOE CI0KEHNE U YMHOXKEHHUE YHCIOBBIX
HepaBeHCTB. llorpemHocTe W TOYHOCTH NpHOIMKEHUS. JIMHEWHbIE HEPABEHCTBA C OJHOU
NIEPEMEHHON U UX CUCTEMBI.

OcHOBHas 1IeJIb — O3HAKOMUTH YYAIIUXCS C MPUMEHECHHEM HEPABEHCTB ISl OLICHKH
3HAUCHUU BBIPAKEHUM, BBIPA0OTaTh YMEHHE pellaTh JIMHEWHbIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHON U UX CUCTEMBI.

CBoiiCcTBa YHCIOBBIX HEPABEHCTB COCTABIISIIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO PEIICHUE
JMHEWHBIX HEPAaBEHCTB C OJHOM mNepeMeHHOH. TeopeMbl O MOYJEHHOM CIOXKEHHH U
YMHOKE€HUY HEPABEHCTB HAXOIAT NPUMEHEHHUE TIPU BBINOJHEHUHU MPOCTEUIINX YIPAKHEHUN Ha
OIICHKY BBIPAXXEHUW O METOAYy TrpaHuil. BBoasTcs MOHATHS aOCOMIOTHON MOTPEIIHOCTH U
TOYHOCTH MPUOIIMIKEHUSI, OTHOCUTEIIBHOM MOTPEIIHOCTH.

YMeHusT TpOBOAWTH JEAYKTUBHBIE PACCYXKICHUS TOJNYYAalOT pa3BUTHE Kak IMpHU
JI0KA3aTeNIbCTBAX YKAa3aHHBIX TEOPEM, TAK U IIPU BBHIMOJIHEHUH YIPAKHEHUI HA 10Ka3aTeIbCTBA
HEPABEHCTB.

B cBs3u ¢ penieHneM JMHENWHBIX HEPABEHCTB C OJHOW MEPEMEHHOW NaeTcs MOHATHE O
YUCJIOBBIX MPOMEXKYTKAX, BBOIATCS COOTBETCTBYIONIME Ha3BaHUs U  00O3HAYEHUS.
PaccMoTpennto cHCTEM HEpPAaBEHCTB C OJHOW IEPEMEHHOM MPEAIIECTBYET O3HAKOMIIEHUE
yUalUXCsl C TOHATUSIMU TIepeceueHus U 00beTMHEHNS MHOKECTB.

[Ipy pemeHMM HEPABEHCTB HCHOJIB3YKOTCA CBOMCTBA PAaBHOCWIIBHBIX HEPABEHCTB,
KOTOpBIE Pa3bsICHIIOTCS Ha KOHKpPETHhIX mpumepax. Ocoboe BHHUMaHHE CIEAYeT YIEIUTh
oTpabOTKe YMEHHMS peliaTh MPOCTEHIMe HepaBeHCTBa BuAa ax > b, ax < b, 0CTaHOBHBIIKCH
CIIeIIMaJIbHO Ha ciy4vae, korna a < 0.

B »T0i1 TeMe paccMaTpuUBaEeTCs TAKKE PELICHUE CHUCTEM ABYX JMHEWHBIX HEPABEHCTB C
OJIHOM MIEPEMEHHOM, B YACTHOCTU TAKHX, KOTOPHIE 3aMKMCAHbI B BUJIC IBOMHBIX HEPABEHCTB.

5. CreneHb ¢ HeJbIM NMOKAa3aTeJeM. JJIeMeHTbl CTATUCTUKH (13 1)

CreneHp C 1eNbIM TMOKa3arelieM W €€ cBoWcTBa. CTaHAapTHBIM BHJ YHCIIA.
[TpuOnmKeHHBIN BHIYUCICHUS.

OcHoBHasi HeJb — BbIPAaOOTAaTh YMEHHME MPUMEHSATH CBOICTBA CTENEHU C LENbIM
MOKa3aTeJIeM B BBIYMCIIEHUSAX U MPEoOpa3oBaHUAX, CPOPMHUPOBATH HAYAIbHBIC MPECTABICHUS
0 cOope U TPYNIUPOBKE CTATUCTUYECKUX JTAHHBIX, UX HATJIAIHON MHTEPIPETAILIUH.

B ostoli Teme dopmynupyroTCs CBOWMCTBa CTENEHUM C IENbIM TMoKazareneM. Meroa
JI0KA3aTeNIbCTBA JTUX CBOWCTB IIOKA3bIBACTCSI HA [PUMEPE YMHOXKEHHUS CTENEHEU C
OJIMHAKOBBIMH OCHOBaHUAMU. J[aércs NOHATHE O 3alMCU YUCiIa B CTAHAAPTHOM BUJE.




[TpuBoasITCS MpUMEpHI UCTIOIB30BAHUS TAKOW 3aluch B (HU3UKE, TEXHUKE U JIPYTUX 00JIaCTIX
3HAHUU.

VYuyanuecs moay4arOT HayajdbHbIE TMPEJICTABICHUS 00 OpraHuU3allid CTaTUCTUYECKHUX
ucciaenoBanuii. OHU 3HAKOMATCS C MOHATHUSIMH T'C€HEPAIbHOW M BBHIOOPOYHON COBOKYITHOCTH.
[IpuBoasaTCs mpuMepbl MPEACTaBICHUS CTATUCTHUUYECKUX JAHHBIX B BHUJE TaOJUI[ 4acTOT U
OTHOCHUTENIbHBIX YacTOT. YUalllUMCSl NpeAJiaraloTcsl 3aJlaHusi Ha HaXOXKJIECHHE IO TaliuIe
YaCTOT TaKMX CTAaTHCTHYECKHUX XapaKTEPUCTHK, KaK cpeHee apudmeTrnyeckoe, Mojia, pa3max.
PaccmaTpuBaercss Bompoc O HarIsIAHOWM MHTEpPHpETAlMd CTaTUCTUYECKOW WHOOpMaINH.
N3BecTHBIE ydYaluMcs CHOCOOBI HATJISIAHOTO TMPEACTABICHUS CTATUCTUYECKUX JAHHBIX C
MOMOIIBIO CTOJIOUATBIX M KPYTOBBIX JHarpaMM pacCHIUMPSIOTCS 3a CYET BBEICHHUS TaKHX
noHATuM. Kak nosmron u rucrorpamma.

OcHoBHas 1eab — chOpMUPOBATh HAYaJIbHBIC MPEJCTABICHUS O cOOpe U TPYIIHUPOBKE
CTaTUCTUYECKUX JAHHBIX, UX HATJISAIHOW UHTEPIIPETALUN.
6.1loBTOpenne (14 1)

TemaTnyeckoe IJIAHUPOBAHHUE YUeOHOI0 MaTepHaJa

Tema Kou-Bo XapakTepUCTHKA OCHOBHBIX BH/10B
4acoB AeSITeJIbHOCTH YYEeHHKA
(Ha ypoBHe Y4eOHBIX JeiiCTBHI)
aBa 1. PaunonasabHbie 1poou (30 yacos) dopMUpPOBATE  OCHOBHOE  CBOMCTBO
\ITUOHAJIbHBIE IPOOU U UX CBOICTBA 5 paIMOHAIBHON IPOOM U MPUMEHSTH €ro
CymMa u pa3HOCTh JIpodei 8 JUIS npeoOpa3zoBaHus TpoOeii.
CoHTpoOsbHAs paboTa Nel mo Teme: 1 BbIMONHATE  CHOKEHWE, BBIYUTAHMUE,
«CymMMa 1 pa3HOCTh APOOEH)» YMHOXXCHHUE U JCJICHUC pPallMOHAJIbHBIX
AHanu3 KOHTPOJILHOM paboTEI 1 Npo0eii, a TakkKe BO3BEIECHHUE JpoOU B
HpOI/I3BeI[eHI/Ie M 4aCTHOE I[p06ef/'1 13 CTCIICHb. BreimomHsaTh Ppa3INn4YHEBIC
CoHTpoOsbHAS paboTa Ne2 1o Teme: 1 HP306P3301V33HH51 palnoHaIbHbIX
«JleficTBYS C anreOpandecKuMu BBIpQXKEHUM, JIOKa3bIBaTh TOXIECTBA.
JPOOAMI» 3HaTh  cBoWcTBa  (QYHKIUU Y =
AHaJIN3 KOHTPOJILHOW pabOThI 1 %, rnek #0, u yMerb CTpouUTh &
rpaduk.
Jasa 2. KpaapaTHsbie kopHH (25 yacoB) [IpuBOIUTH MPUMEPHI PANUOHAIBHBIX U
JleliCTBUTENIbHBIC YUCTIa 3 UppalMOHAIBHBIX  yucel. Haxoauts
ApubmMernyeckuii KBagpaTHbIN 6 3HauYCHUS apu(METUUECKUX KBaJAPATHBIX
KOpPEHb KOpHEH, UCIIONB3YS npu
CpoiicTBa apupMeTHIECKOro 4 HEOOXOMMOCTH KaJIbKYJISTOP.
KBaJIPATHOTO KOPHs Jloka3plBaTh TEOPEMBI O KOpPHE U3
CoutponbHas pabora Ne3 1o Teme: 1 NPOU3BENEHUs. H  1POOU, TOXKAECTBO
«Apudmerndeckuii KBaIpaTHBIN Vaz = |al, NIPUMEHSTh ux B
KOPEHb)» npeoOpa3zoBaHUHU BBIPAXKEHUI.
AHanu3 KOHTPOJIbHON PabOThI 1 OcB0OOOXKIaTECSA OT MPPALMOHAIBHOCTU
IIpumeHeHne CBOKUCTB 8 B 3HAMEHATENAX JpobOeit Buaa \/%'\/E%\/E'
apMPMETHHICCKOTO KBa/PATHOTO BbIHOCUTH MHOKUTEND 33 3HAK KOpH_H u
KOpHA BHOCUTh MHOXHUTEIb MOJI 3HAK KOPHSL.
ConrponbHas pabora Ned 1o Teme: 1 Hcnonp30BaTh KBaJpaTHbIE KOPHH IS
«IIpumeHneHne CBOKCTB P P

BBIpaKEHUS MePEMEHHBIX u3

apru(PMETUIECKOro KBaJIpaTHOTO




KOPHA»

AHanu3 KOHTPOJILHON PabOThI

reOMEeTPHUUECKUX u Gu3ngeckux
¢opmyn. Crpouth rpaduk G(yHKUUU
y = +/x u unmocTpupoBath ¢ rpaduka
e€ CBOMCTBA.

Ba 3. KBagpatnbie ypaBHenus (30 yacos) Pematp KBaJIpaTHbBIC YPaBHEHHUS.
BaJ[PATHOE YPAaBHEHUE U €r0 KOPHU 16 Haxonurs no10opomM KOpPHHU
(OHTpOJIbHAs paboTta Ne 5 o Teme: 1 KBAaJPAaTHOIO yPaBHEHUS, MCIIOJIb3Ys
«KBagpaTHOE YypaBHEHHE U €TI0 TEOpEMY Buera. HccnenoBath
KOPHW KBaJIpaTHbBIC ypaBHEHUS 1o
AHanu3 KOHTPOJILHON pabOThI 1 JUCKPUMHMHAHTY W KOd(hduuuenram.
poOHBIE pallMOHAILHBIE YPaBHEHUS 10 Pematp IpoOHbIE panroHanbHbIC
{oHTpONBHAs paboTra Ne6 mo Teme: 1 ypaBHEHUA, CBOAA PEHICHUE  TaKux
«KBaI[paTHLIC YpaBHEHUS U YPaBHCHHH K K PCHICHHUIO JIMHCHHBIX H
YpPaBHEHUSI, CBOIAIINECS K KBaJIpaTHBIX ypaBHCHHH Y
KBaJIpaTHBIM» MMOCJIICAYIOIINUM HCKIHOYCHHUEM
AHaJIN3 KOHTPOJIBLHOUN pabOThI 1 IIOCTOPOHHHX KOpHEH. Pewats
TEKCTOBBIE  3aJlaud, HCHOJB3yS B
KauecTBEe  aireOpamdeckol  MOeNu
KBaJpaTHbIC U IPOOHBIC YPABHECHUSI.
I'naBa 4. HepaBsencrsa (24 yaca) ®opMUpOBaTL U JIOKA3bIBATh CBOMCTBA
UucnoBble HEPABEHCTBA U UX 9 YUCIIOBBIX HEpaBEeHCTB. lcmonb30BaTh
CBOICTBA anmapaT HEpPaBEHCTB  JUISI  OLIEHKHU
CoHTpoOmnbHas pabora Ne7 1o Teme: 1 IOTrPELIHOCTH U TOYHOCTH
«YuciaoBbie HEPABEHCTBA U UX npubmmkeHus. HaxoauTs mepeceueHue
CBONCTBa» U 00bEeIMHEHHE MHOXKECTB, B YACTHOCTHU
AHaJIM3 KOHTPOJIBHOM pabOThI 1 YUCIIOBBIX ~ TPOMEXKYTKOB.  Pemars
cpaBEHCTBA C OJHOM EPEMEHHOM U 11 JIMHENHBIE HEpPaBEHCTBA. Pewarts
WX CHCTEMBI CHUCTEMBbI JINHEHHBIX HEPABEHCTB, B TOM
<0HTp0J'II>HaH pa60Ta Ne® o Teme: 1 YHCJIIC TaAKHUX, KOTOPBIC 3allMCaHbl B BUAC
HepaBeHCTBA ¢ OJTHOM NTEPEMEHHOU JIBOMHBIX HCPABCHCTB
Y UX CUCTEMBI»
AHanu3 KOHTPOJIbHOM pabOThI 1

I'naBa 5. CteneHb ¢ 1eJbIM MOKa3aTegeM. JjieMeHTbl cTaTUCTUKH (13 yacoB)

TETEHb C 1EIbIM MTOKa3aTeleM U e 7
CBOICTBA
CoHTpoOsbHAs paboTa Ne9 o Teme: 1
«CTeneHsp C UEeIbIM OoKa3aTeNneM U
€€ CBOMCTBA»
AHanu3 KOHTPOJIIbLHON PabOThI 1
DNEeMEHTBI CTATUCTUKH 4

3HaTh OIpCACIICHUC U CBOMCTBA CTECNCHU

C uembIM mnokasarenem. [IpumeHsATh
CBOICTBa CTEIEHU C EIbIM
MOKa3aTeaeM pu BBITTOJTHEHU U
BBIUNCIICHUH 151 npeoOpa3oBaHUU
BbIpakeHui. lcnonb3oBarh  3amuch
yucel B CTaHIApPTHOM  BUJE IS

BBIPQKCHHS M COIOCTABJICHHS pPa3MEpOB
00BEKTOB, JJTUTCILHOCTH TPOIIECCOB B
OKpY’KafoIeM MUpE.

[TpuBoAWTH IPUMEPBI
pernpe3eHTaTUBHOU 151
Hepenpe3eHTaTUBHOMN BBIOOPKH.

N3Bnekats wuHOpManuioo U3 TaOJIHII
YacTOT M OPraHU30BBIBATh HH(POPMAITHIO




B BHMJE TaOIUI 4YacTOT, CTPOMTH
UHTEpPBANBHBIA  psAx.  Mcnomb3oBaTh
HaIJSIAHOE IIPEACTABICHUAE
CTAaTUCTUYECKON HWH(OpMAIMU B BHJE
CTOJIOYATBIX M KPYTOBBIX JUArpamm,
IIOJIUTOHOB, TUCTOIPAMM.

IloBTOpenue(14 yacon)

WrtoroBast KOHTPOJILHON PabOTHI

UTOIro 136

Ilnanupyemble pe3y ibTaThbl H3y4YeHHs Kypca aaredpsl B 8 kiacce

PAITMOHAJIBHBIE YUCJIA

OOyuaronuics HayqYuTCs:

1 )moHUMaTh OCOOEHHOCTH IECATUYHON CUCTEMBI CUUCIICHMUS;

2)BIIaJIeTh MOHIATUSIMU, CBA3aHHBIMU C JIETUMOCTbIO HATYpaIbHBIX YUCEIT,

3)BbIpaXkaTh YMcCiIa B 3KBUBAJIEHTHOM (hopme, BbIOMpasi Hanbosee MoAX0IA1IyI0 B
3aBUCHUMOCTH OT KOHKPETHOM CUTYyalluu;

4) cpaBHUBATh U YIOPSIOYMBAThH PAllMOHATIbHBIE YNCIA;

5) BBINOJHATH BBIUUCICHHUS C PALIMOHAIBHBIMU YUCIIAMH, COUETAs] YCTHBIE U MUCbMEHHbIE
IIPUEMBI BBIYUCIIEHUIN, TPUMEHEHUE KAJIBKYJISITOPA;

OOyyaromuiics MoJIy4YUuT BO3MOXKHOCTD:

6) MO3HAKOMUTHCSI C TIO3UIIMOHHBIMU CUCTEMAMU CYUCIICHHS C OCHOBAHUSMHU, OTIIMYHBIMHU
ot 10;

7)yrnyOuTh U pa3BUTh MPEJCTABICHUS O HATYPAIBbHBIX YHCIaX U CBOMCTBAX JEIUMOCTH;

8) HAyYUThCA UCIIONB30BATh MPUEMBI, PALIMOHAIU3UPYIOLINE BHIYCUIICHHS], TIPUOOPECTH
IPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BEIOMPAs TTOAXOISIIHUNA JIJIs1 CATYaIUH CIIoco0.

JIEMCTBUTEJIbHBIE UNCJIA
OO0yyaromuiics Hay4uTCs:

1 )ucrionp30BaTh HaYaJbHbBIE MTPEACTABICHUS O MHOYKECTBE JICHCTBUTEIIbHBIX YUCEN;

2) Bnagetrs NOHATHEM KBaJAPATHOT'O KOPHS, IPUMEHATH €r0 B BBIUYHUCICHUSIX

OOy4aromuics TOJTy4YUuT BO3SMOKHOCTD:

3)pa3BUTh TMPEACTABICHHE O 4YHUCIE M YHUCJIOBBIX CHCTEMax OT HaTypaJbHBIX J10
JEACTBUTEIIBHBIX YUCEN; O POJIA BEIYMCICHHUMN B YEJIOBEUECKOW MPAKTHKE;

4)pa3BuTh W YIIyOWTh 3HAHWS O JECATHYHOW 3alUCU JECHCTBUTEIBHBIX YHUCEN
(mepuouUecKue U HeMepruoguIECKue Apoon).

N3MEPEHU A, ITPUBJINKEHM A, OLIEHKHN

OO0yyaromuiics Hay4uTCs:

l)ucrionb30BaTh B X0/1€ PELICHMS 3a7a4 3JIEMEHTAPHbIE IPEICTABIICHHUS, CBSI3aHHBIE C
npUOTMKEHHBIMY 3HAYCHUSIMU BETTUYHH.

OO0yyaromuiics MoIy4YuT BO3MOKHOCTD:

2) MOHSATH, YTO YHCIIOBBIC TAHHBIE, KOTOPBIE UCTIONB3YIOTCS JJIsl XapaKTEPUCTUKU 0OBEKTOB
OKPYXAIOIEr0 MUPA, SBISIOTCS MPEUMYIIIECTBEHHO MPUOIMKEHHBIMHU, YTO MO 3aITUCH



OpUOIMKEHHBIX 3HAUCHUH, COJepKAIINXCS B MHPOPMAILIMOHHBIX HCTOYHUKAX MOXHO CYJIUTH O
HOIPEUIHOCTU NPUOIHKEHUS;

3) NOHSATH, UTO NOTPELIHOCTh PE3YJIbTAaTa BHIYUCICHUN JOJIKHA OBITh COU3MEpPUMA C
HOTPEIIHOCTHIO UCXOAHBIX JAaHHBIX

AJITEBPANYECKUE BBIPAXKEHUA

OO0yyaromuiics HayIuTCs:

1)Bl1a1eTh NOHIATUSMU «TOXKIECTBOY, KTOXKAECTBEHHBIE MPEOOPA30BAHUS», PEIIATh 3aaUH,
coJiepkalire OyKBeHHbIE JaHHbIE, padoTaTh ¢ (hopMyIamu;

2)BBINOIHATH NPeoOpa30oBaHUs BhIPAXKEHUMN, COJEPKAIINX CTEIIEHHU C IEJIbIMU
NOKa3aTesIMU U KBaJpPaTHBIE KOPHH;

3)BBINONHITh TOXAECTBEHHbIE MPEe0Opa3OBaHUsl palOHATIBHBIX BBIPAXKEHUM HAa OCHOBE
paBUJI HaJ| alreOpandyecKuMu JpoOsMu

OOy4aromuncs MOITy4YUuT BO3SMOKHOCTD:

4)Hay4uThCS BBIIOIHATH MHOTOIIATOBBIE IPEOOPA30BaHUs PALIMOHAIBHBIX BBIPAKEHUM,
OpUMEHSS UPOKUA HaOOp cr1ocOO0B U PUEMOB;

S)IpUMEHATH TOKIECTBEHHbIE PE0OPA30BAHUS AJIsl PELICHUS 3a1a4 U3 Pa3IMYHBIX
pa3ziennoB Kypca.

YPABHEHUA

OOyuaromuiics Hay4YuTCs:

1)pemaTh KBagpaTHbIC U APOOHBIE palliOHATIbHBIE YPABHEHUS C OJHON MEPEMEHHOI

2) NOHMMAaTh YPaBHEHUS KaK BaKHEHIIIYI0O MaTEMaTHUECKYIO MOJIEb JIJT ONTUCAHUS U
U3Y4YEHHS pa3HOOOPA3HBIX PEAIbHBIX CUTYallUi, PellaTh TEKCTOBbIE 3a/1a4 aJIreOpanyecKum
METOJI0M

3) npuMeHsTh rpaduuecKkue NpeaCcTaBICHuUs ISl UCCIIEJOBaHUSl YpaBHEHUM

VYYeHHUK NOJyYUT BO3MOKHOCTB:

4)oBnazeTh CEMAIBbHBIMU IPUEMAMHU PEILICHUS YPABHEHUHN, YBEPEHHO ITPUMEHATD
anmnapar ypaBHEHUH JJIs pelieHus] pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEMATHKHU, CMEXHBIX
IPEIMETOB, IPAKTUKH

5) npuMeHsTh rpaduueckre NpeacTaBIeHus 1l UCCIEN0BaHUS YPaBHEHHM, COAepKaluX
OyKkBeHHbIE KO ()(PULIUEHTHI.

HEPABEHCTBA

OOyyarouuiicss Hay4uTCs:

] )mtoHMMAaTE ¥ IPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CBSA3aHHBIE C OTHOLLIEHUEM
HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

2)pemaTh JTUHEWHbIE HEPABEHCTBA C OJTHOM MTEPEMEHHON U UX CUCTEMBI

3) npuMeHsATh anmnapaT HEpPaBEHCTBA Ul PEILIEHUS 3a]a4 U3 pa3jIudHbIX Pa3AesoB Kypca

OOyuaronuics Moay4YuT BO3MOXKHOCTb HAYUUThCS:

4)pazHo00pa3HBIM IPUEMaM JJOKa3aTEeIbCTBA HEPABEHCTBA; YBEPEHHO IPUMEHSATH anmnapar
HEPABEHCTB ISl pelIeHusl pa3HOO0Pa3HbIX MAaTEMATHYECKUX 3a/1a4 U 33]1a4 U3 CMEXHBIX
IPEIMETOB, IPAKTUKH;

5)IpUMEHATh KOOPAMHATHYIO MPAMYIO JJisl N300pakeHNs MHOYKECTBA PELLICHUI
JMHEWHOTO HEPABEHCTBA.



OCHOBHBIE ITOHATUA,YNCJIOBBIE ®YHKIINUA
OOyyaromuics HayquTCs:
1 )ToHUMAaTh ¥ UCTIONIE30BaTh (DYHKIIMOHAIHHBIC TTOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYCHUS);

N k
2) ctpouts rpaduky GyHKIHIA y = v 7= \/;, HCCJIeI0BATh CBOMCTBA YUCIOBBIX (DYHKITHIA

’

HAa OCHOBE M3Yy4YEHUS MOBEACHUS UX rpauKOB;

3)noHuMaTh (QYHKIMIO KaK BaXKHEHIIYI0O MATEMAaTUUYECKYIO MOJIETh ISl OTUCAHUS
MIPOIIECCOB U SIBICHUH OKPYKAIOIIETO0 MUPA, TPUMEHITh () YHKITMOHATHHBINA SI3BIK JJIST ONTUCAHUS
U UCCJIEIOBAHUS 3aBUCUMOCTEN MeX Ty GU3MUECKIMU BETUUMHAMH.

OOyHatOMMACS 11yt BO3MOKHOCT HAYIUTHCS:

4)IpoBOJUTH UCCIIEIOBAHUS, CBI3aHHbIE C U3YYEHHEM CBOMCTB ()YHKIIMM Ha OCHOBE
rpa@uKOB N3YYEHHBIX (YHKIIMMA

5)ucnonb3oBaTh (GYHKIIMOHATIBHBIE MPECTABICHUS U CBOMCTBA (DYHKIIMM JIJIS1 peleHus
MaTEeMaTUYECKUX 3a]a4 U3 Pa3IMYHbIX pa3/IejoB Kypca.

OIIMCATEJIbHAS CTATUCTUKA

O6W3[0HleIC§I Hay49UTCA UCIIOJIB30BATh HpOCTGﬁIHHG CITOCOOBI IMPpCACTABJICHNA U aHAJIN3a
CTaTUCTHUYCCKHUX NAaHHBIX.

OO0yyarouuncs MoJIy4YuT BO3MOXKHOCTD MIPUOOPECTH OIBIT MPOBEIAEHUS CITydyalHbIX
AKCIEPUMEHTOB, B TOM UYHKCJIE C TOMOIIbI0 KOMIBIOTEPHOTO MOACIUPOBAHUSI, UHTEPIIPETALIUU
UX pe3yibTaTOB.



IToypouHoe maIanupoBaHue

No Tema ypoxka 8A
ypoka
JaTta ipoBeieHus
IUIaH daxt
MOBTOPEHHE (6 uacoB)
1 Msuorounensl, nericteus | 02.09.19
C MHOTOYJICHAMH,
($hopMyIIBI COKpAIIIEHHOTO
YMHOKEHUS
2 Pa3znoxenue Ha 04.09.19
MHOXHTEJIH: BEIHECEHUE
3a CKOOKY, TPYIITUPOBKA
3 VpaBHEHUs, PEIEHNE 06.09.19
yYpaBHEHUH
pas3ioKeHHuEM Ha
MHOYHTEITH
4 ®Oyuknun u ux rpaduku. | 07.09.19
VYpaBHeHUE € 1ByMs
NEPEMEHHBIMH U X
rpaduxu
5 CHCTEMBI JTMHENHBINA 09.09.19
YpaBHCHHI U METOJIbI UX
pereHHs
6 Bxo/iHast KOHTPOJIBHASI 11.09.19
pabora
PAIIMOHAJIBHBIE IPOBMU (30 uacoB)
7 AHanu3 KOHTPOJIBHOU 13.09.19
paboTel. ParmonanpHbIe
BBIPa)KCHUS
8 Homyctumeie 3nauenns | 14.09.19
MEpEMEHHOM B
BBIPAKCHUHT
9 OCHOBHOE CBOWCTBO 16.09.19
Jipobu
10 CoxkpareHue apooei 18.09.19
11 Ynporienue 20.09.19
BBIPAYKEHHI,
coJiep KaIux qpoou
12 Crnoxenue apobeii c 21.09.19
OJIMHAKOBBIMH
3HAMEHATCISIMU
13 Beruuranue npobeii ¢ 23.09.19
OJIMHAKOBBIMH
3HaMEHATEISIMH
14 Croxenue apooeii ¢ 25.09.19
Pa3HbIMH 3HaAMCHATCIIIMU
15 Cnoxenue apobeii ¢ 27.09.19
Pa3HbIMH 3HAMCHATCIISIMU




16

Beruuranue npooeii ¢
pa3HBIMHU 3HAMEHATEIISIMH

28.09.19

17

Brruuranue apobeti ¢
pa3HbIMU
3HAMEHATEISIMH

30.09.19

18

Ynpouienue
BBIPAYKEHHI,
coZiepKaIuX apoou

02.10.19

19

Ynpouenue
BBIPAYKECHHUI,
coZieprKaIuX Ipoou

04.10.19

20

KonTponbHas pabora
Nel no reme: «Cymma n
Pa3HOCTh APOOEH

05.10.19

21

AHann3 KOHTPOJIBbHOU
paboThI

07.10.19

22

YMHOKEHHE ApoOeii.

09.10.19

23

Bo3Benenue npobu B
CTeneHb

11.10.19

24

Henenue apodeit

12.10.19

25

Jenenue npobeit

14.10.19

26

[Ipeobpa3oBanue
palMoOHAIBHBIX
BBIPAKECHUI

16.10.19

27

IIpeobpa3oBanue
panroHaIbHBIX
BBIPAKECHUI

18.10.19

28

[TpeoGpaszoBanue
panMoOHAIBHBIX
BBIPAKCHUM

19.10.19

29

[TpeoGpa3oBanue
panMoOHaIBHBIX
BBIPAKCHUI

21.10.19

30

[TpeoGpa3oBanue
paloHaIbHbIX
BBIPAKCHUM

23.10.19

31

@yHKIUA Y =— Hee
X

rpaduk.

25.10.19

32

OyHKIMSA Y =— U ee
X

rpaduk.

26.10.19

33

CaoiicTBa (pyHKITUH

k
y==.
X

06.11.19

34

CpoiicTBa GyHKIUHU

k
y="".
X

08.11.19

35

Konrponsnas pabora
Ne2 mo teme: «/leiicTBus

09.11.19




¢ anreOpandecKuMu
JIPOOSMI)
36 AHanmm3 KOHTPOIBHON 11.11.19
paboThI
KBAJIPATHBIE KOPHH (25 gacoB)
37 PanmonanesHbIe yncia 13.11.19
38 Hppaunonansusle yncia | 15.11.19
39 JetictBurenbHble uncna | 16.11.19
40 KBanpaTHble KOpHU 18.11.19
41 Apupmernueckuit 20.11.19
KBaJIpaTHBIN KOPEHb
42 YpaBHeHHE X =a 22.11.19
43 Haxoxneunune 23.11.19
npUOIMKEHHBIX
3HaYEHUI KBaJAPaTHOTO
KODHSI
44 Brruncienue u oreHka 25.11.19
3HAYEHUU KBAJIPATHBIX
KOpHEM
45 OyHKIMA Y = \/; uee 27.11.19
rpaduk.
46 Ksanparusrit kopens u3 | 29.11.19
MIPOU3BENICHUS U Ipo0OH
47 KBanparusriit kopens n3 | 30.11.19
MIPOU3BENICHUS U Ipo0OH
48 KBanpatnsiit kopenb uz | 02.12.19
CTETICHU
49 KBagpartuslit KOpeHb U3 04.12.19
CTENIEHU
50 Konrponsnas pabora 06.12.19
Ne3 no Teme:
«Apupmernueckuit
KBaJIpATHBI KOPEHbY
51 AHanu3 KOHTPOJIBLHOM 07.12.19
paboTHI
52 Bremecenne muoxkurens | 09.12.19
3a 3HaK KOpHs
53 Buecenune MHO)UTENS 11.12.19
T10JT 3HAK KOPHS
54 [IpeoOpaszoBanme 13.12.19
BBIPAKECHUH,
coJiepKalux
KBaJIpaTHBIE KOPHU
55 [IpeoOpazoBanme 14.12.19
BBIPAYKCHHI,
coJieprKalnx
KBaJIpaTHbIE KOPHU
56 [TpumeHeHne cBOMCTB 16.12.19
apu(METHIECKOTO

KBaJIpaTHOI'O KOPpHA




57

[IpumMeHenue CBOMCTB
apu(pMETHYECKOrO
KBaJIPaTHOT'O KOPHSI

18.12.19

58

[IpuMeHeHue CBOMCTB
apu(pMETHIECKOTO
KBaJIpaTHOT'O KOPHS

20.12.19

59

[IpeoOpaszoBanue
JIBOMHBIX PaJIUKaIOB

21.12.19

60

Konrponsnas pabora
Ned 1o Teme:
«IIpumeneHune cBOMCTB
apudmeTnyeckoro
KBaJPaTHOI'O KOPHS»

23.12.19

61

AHanu3 KOHTPOJIBHOM
paboTHI

25.12.19

KBA/IPATHBIE

YPABHEHMA (30 yacosB)

62

Henonnele kBaapaTHbIe
YpaBHEHUS

27.12.19

63

Perienue HemOIHBIX
KBaJPATHBIX YPaBHEHUN

28.12.19

64

Pelienre HenomaHbIX
KBaJPATHBIX YPABHEHUN

13.01.20

65

dopmyna KOpHEM
KBaJIpaTHOI'0 YpPaBHEHUSA

15.01.20

66

Pemenne kBagpaTHbIX
ypaBHEHUH

17.01.20

67

Pemenne kBagpaTHbIX
ypaBHEHUU

18.01.20

68

Pemenne kBagpaTHbIX
ypaBHEHUH

20.01.20

69

YpaBHeHus,
CBOASIIIMECS K
KBaJPaTHBIM

22.01.20

70

YpaBHeHus,
cBOASIIIMECS K
KBaApPaTHBIM

24.01.20

71

YpaBHeHus,
CBOJISIIIIAECS K
KBaApaTHBIM

25.01.20

72

Pemntenue 3agad ¢
IIOMOIIBIO KBaJAPATHBIX
ypaBHEHUU

27.01.20

73

Pemrenue 3agau ¢
IIOMOIIBHO KBa,Z[paTHBIX
ypaBHEHU U

29.01.20

74

Pemrenue 3agau ¢
MOMOIIIBIO KBAaIPATHBIX
ypaBHEHUU

31.01.20

75

Pemenune 3amau c
MMOMOIIBIO KBaAPATHBIX
ypaBHEHUH

01.02.20




76

Teopema Buera

03.02.20

77

Teopema Buera

05.02.20

78

KoHntponbhas pabota
No5 o Teme:
«KBampaTHOE ypaBHEHHE
1 €ro KOPHU»

07.02.20

79

AHanu3 KOHTPOJILHOU
paboThI

08.02.20

80

JpoOHBble paninoHaIbHbIE
ypaBHEHUs

10.02.20

81

JpoOHbIe panMoHaIbHBIC
YpaBHEHHUS

12.02.20

82

Pemenne npoOHBIX
panoHaIbHBIX
ypaBHEHUU

14.02.20

83

Pemenue npoOHBIX
palOHaIbHbIX
ypaBHEHU U

15.02.20

84

Pemenue npoOHBIX
palMOHAaIbHBIX
ypaBHEHUU

17.02.20

85

Pemrenue 3agau ¢
IIOMOIIIBIO
palMOHAIBHBIX
ypaBHEHUU

19.02.20

86

Pemenue 3anau ¢
MOMOIIbIO
palMoOHATBHBIX
ypaBHEHUH

21.02.20

87

Pemenune 3amau c
IIOMOIIIBIO
palMOHAIbHBIX
ypaBHEHUU

22.02.20

88

Pemrenue 3agad ¢
MIOMOLLIBIO
paOHAIBHBIX
YpaBHEHUH

26.02.20

89

Pemenue 3anau ¢
MTOMOIIbIO
palMOHATBHBIX
ypaBHEHUH

28.02.20

90

KontponbHas pabora Neb
no teme: «KBanparHsie
YpaBHCHUA U YpaBHCHUA,
CBOAAIINECS K
KBaJpaTHBIM»

29.02.20

91

AHanM3 KOHTPOJIbHOU
paboTHhI

02.03.20

HEPABEHCTBA (24 yaca)

92

UucnoBble HEPABEHCTBA

04.03.20

93

UucnoBble HEPABEHCTBA

06.03.20

94

CBo¥iCTBa YHUCJIOBBIX

07.03.20




HEPaBEHCTB

95

CBo¥iCcTBa YHUCJIOBBIX
HEPaBEHCTB

11.03.20

96

CI105KeHIEe YUCIIOBBIX
HEPABCHCTB

13.03.20

97

YMHOKEHHUE YUCITOBBIX
HEPABEHCTB

14.03.20

98

CrnoxxeHue 1 yMHOKEHHE
YHCJIOBBIX HEPABEHCTB

16.03.20

99

[TorpemHocts 1
TOYHOCTh MPUOIMKEHUS

18.03.20

100

[TorpemHocTs 1
TOYHOCTh NPHOIMKEHHS

20.03.20

101

KonTponbHas pabora
Ne7 mo teme: «HucnoBble
HEpPABEHCTBA U UX
CBOMCTBa»

21.03.20

102

AHanM3 KOHTPOJIBHOM
paboThI

30.03.20

103

Ilepeceuenue u
00bEINHEHNE MHOKECTB

01.04.20

104

Ilepeceuenue u
00BeTMHEHNE MHOKECTB

03.04.20

105

UucnoBble TPOMEKYTKU

04.04.20

106

YucnoBble IPOMEKYTKH

06.04.20

107

Hepasencrtsa ¢ onHoM
MePEMEHHON

08.04.20

108

Pemienue HepaBeHCTB €
OZHON NIEPEMEHHOMN

10.04.20

109

Pemienue HepaBeHCTB €
OJHOM IEPEMEHHOI

11.04.20

110

Peuienue HepaBeHCTB C
OJIHOW ITEpEMEHHON

13.04.20

111

Pentenue cucrem
HEPABEHCTB C OJTHOU
MEPEMEHHOMN

15.04.20

112

Pentenue cucrem
HEPABEHCTB C OJTHOU
MepEMEHHON

17.04.20

113

Pentenue cucrem
HEPABEHCTB C OJIHOU
MEPEMEHHOM

18.04.20

114

KoHnTtponbhas pabota
Ne® o Teme:
«HepaBeHcTBa ¢ ogHOM
MEPEMEHHOM U UX
CHCTEMBI»

20.04.20

115

AHanM3 KOHTPOJIBHOM
paboThI

22.04.20




CTEIIEHbB C IIEJIBIM ITIOKA3ATEJIEM.
QJIEMEHTDBI CTATUCTHUKMH (13 yacos)

116

Omnpenenenue crenenu ¢ | 24.04.20
IEJIBIM TTOKa3aTesIeM

117

Onpenenenue crenenu ¢ | 25.04.20
LIEJIBIM ITOKa3aTeIeEM

118

CBoiicTBa CTEIEHH C 27.04.20
LIETBIM [TOKA3aTENEM

119

CBoJicTBa CTENEHH C 29.04.20
LIEBIM [TOKa3aTeneM

120

Crannaptasiii Bua uncia | 02.05.20

121

3anuce Ynucen B 04.05.20
CTAaHJAPTHOM BHUJIE

122

[IpeoOpa3zoBanme 06.05.20
BBIPAKECHU,

COJIEpIKAIIUX CTCTICHH C
HEJIBIMUA TIOKA3aTeIISIMH

123

KoHnTtponbHas pabota 08.05.20
Ne9 o teme: «Cremnens ¢
IEJIBIM TTOKa3aTeNIeM H €€
CBOWCTBa»

124

AHanu3 KOHTPOJIBLHOU 11.05.20
paboTHI

125

CO6op u rpynmupoBKa 13.05.20

CTAaTUCTUYECCKUX TaHHBIX

126

COop u rpynmupoBKa 05.05.20
CTATUCTHYECKUX JAHHBIX

127

Harnsanoe 16.05.20
MpeACTaBICHUE
CTAaTUCTHYCCKOM
nHbopmauu

128

Harmsnaoe 18.05.20
MIPEJICTABICHUE
CTaTHCTHYECKOM
uHpOpMaun

MOBTOPEHME (18 uacog)

129

IIpeoOpa3zoBanue 20.05.20
parroHaIbHBIX
BBIPAKEHUI

130

ApudmeTrueckue 22.05.20
KBaJ[paTHbIC KOPHH

131

KBanpatubie ypasHenwus. | 23.05.20
JpoOHo-panioHaIbHbIC
ypaBHEHUS

132

HepaBenctea u  ux | 25.05.20
CHCTEMBbI

133

Cremnensn c nenem | 27.05.20
[oKasarejemM

134

®dynkuuu v ux rpapuxn | 28.05.20

135

Utorosas kourponsHas | 29.05.20




paborta

136

®yukimn 1 ux rpapukn | 30.05.20

TpedoBaHus K MaTEeMaTHYECKOM MOATOTOBKE

Yposenv ooa3amenvnoit noocomosxku odoyuarouwecocs

YMeTh cokpalare ainredpandeckue 1poou.

YMeTh BBINIOJIHATH OCHOBHBIE IEUCTBUS C allreOpandecKuMU JpOOSMHU.
HaxoauTe B HECITOKHBIX CITy4asiX 3HAYCHUsI KOPHEN.

YMeTh MPUMEHSTh CBONCTBA apu(METUIECKUX KBAPATHBIX KOPHEH IS
BBIYMCIICHUS 3HAUEHUH U MPOCTEUIINX TPe0O0pa30BaHUM YHCIIOBBIX BHIPAKEHHUI,
COZIEpKAILMX KBaJpaTHbIE KOPHH.

YMeTh periath KBaJpaTHbIE ypaBHEHUS U IPOOHBIE palliOHAIbHbIE YPaBHEHUS.
YMeThb pelaTh HECIOKHBIE TEKCTOBBIC 33/1a4U € IIOMOILBIO YPaBHEHUM.

YMerh permiath JUHEHHBIE HEPABEHCTBA C OJHOW NIEPEMEHHON U UX CUCTEMBI.
YMeTrh pemiatb CUCTEMbI JIMHEMHBIX HEPABEHCTB.
VYMETE BBITOJIHATE OCHOBHEIE JEUCTBUS CO CTENEHIMU C IEJIBIMU ITOKA3ATEIIMU.

YP06€Hb 603 MOIHCHOIL NOO2OMOBKU oﬁyuammezocn:

YMeTh BBIOMHATH OCHOBHBIE JIEHCTBUS C anredpanyecKuMu ApOoOSIMH.
VYMeTh BBINONHATE KOMOMHUPOBAHHBIE YIIPAKHEHUS Ha JIEHCTBUS C
anreOpanyecKUMM IpoOsIMH.

3HaTh NOHATHE APU(PMETUYECKOTIO KBAPATHOI'O KOPHSI.

YMeTh MpUMEHSITh CBOMCTBA apu(METUUECKOTr0 KBaJAPATHOTO KOPHS TIPH
npeoOpa3oBaHUAX BhIPAKEHU.

YMeTh BBITIOHATH BBIYUCIICHUS C KAJIBKYJISITOPOM. ¥ METh peIiaTh pa3IMdHbIC
3a/1a4 C TIOMOIIBIO KAJIBKYIATOPA.

HMeTs mipeacTaBiieHue O UPPAIMOHATIBHBIX U ICHCTBUTENBHBIX YHCTIaX.
[ToHMaTh, 9TO ypaBHEHHUS — 3TO MAaTEMAaTHYCCKHUH anmapatr pernieHusI
pa3HOOOpa3HbIX 33724 U3 MAaTEMAaTHUKU, CMEXKHBIX 00J1aCTel 3HaHUM, TPAKTUKH.
YMeTh perath KBaJpaTHbIC ypaBHEHUS, APOOHbIC palliOHaIbHBIC YPAaBHEHUSI.
YMeTh IPUMEHSATH KBaAPAaTHBIC YPaBHEHUS U IPOOHBIC palliOHAIBHBIC YPaBHEHUS
IIPY pEIICHUH 3a71a4.

YMeTh peniath JTMHEHHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI.
YMeTh perath CUCTEMBI JTMHEHHBIX HEPABEHCTB.

3HaTh Kak HCITIOJIB3YIOTCA HCPABCHCTBA, IIPUMCPBI UX IMPUMCHCHHA IJIA PCIICHHA
MAaTCMAaTUUYCCKUX U IPAKTHUYCCKHX 3aaa4.

YMeTh pemiath NpocTeiilve ypaBHEHUS 1 HEPABEHCTBA C MOJYJIEM
YMeTh BBITIOJIHATH OCHOBHBIE ICHCTBHSI CO CTETIECHSIMHU C IIEJIBIMU ITOKA3aTENISIMU.




e licnonbs3oBaTh NpUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKOM 1€ATENbHOCTH
Y TIOBCEIHEBHOM JKU3HU JJIS BBIIIOJIHEHUSI pACYETOB 10 (hOpMYyJiaM, COCTABJICHHUS
(dopMyJ1, BEIpaXKarOIIKUX 3aBUCUMOCTH MEX]ly peabHbIMU BEIIMUYUHAMM.

Ypoesenv 00a3amenvnoit noozomoeku evinycKHuKa
a+b a+b

a-b a

e Pewwume ypasnenue: 2x°+3x+1=0.

e Haiioume paznocms

. 2
e Paznooicume na muoocumenu . 2x° +6x—8.

e Vnpocmume evipadsicenue ﬁ % J2-8.

o Pewume Hepagencmeo . 3— 5(2x + 4) >7—2x.

e [Ipedcmasbme 6vbipadiceHue 6 6U0e CMmenenu . ——— .

. 1
Haiioume e2o 3nauenue npu a = >

y poeeub 803M0.)f(’H0ﬁ nodzomoeku 6blnyCKHuKa
9x2 -4 2—x N X
2x>—5x+2 3x+2 1-2x

e Jlokaoxcume, umo L=ﬁ+£.
-yl vy«
x+8 1
x-3 2x’°-18 3-x
4x+13_5+2x>6—7x_
10 4 20
o CpasHume 3HAYEHUSL BLIPANCEHUL «E +x/1T) u xﬁ + \E

Kpurepuu ouennBanust

o anocmume B8bIPAdICEHUE .

e Pewiume ypagnenue .

o Pewiume HepageHcmeo . 1.

B oCHOBY KpuUTEepHEB OIICHKH Y4eOHOW AesiTeJIbHOCTH YYAIMXCSl ITOJIOKCHBI
OOBCKTUBHOCTh M €IMHBIN monxoj. [Ipu S5-0aiapbHOM OlEHKE JJIS BCEX YCTAHOBJICHBI
OOIIEANTAKTUIECKUE KPUTEPHH.

Oyenxa "5" cmasumcs 6 ciyuae:

1. 3HaHus, NOHUMaHMs, TJIYOMHBI YCBOEHHMS OOydYarOIMIMMCS BCero o0ObEMa
MIPOrPaMMHOTO MaTepuara.

2. YMeHus BBIICNSTH TJIaBHBIC MOJOKEHUS B U3yUYEHHOM MaTepuaie, Ha OCHOBAHUH
bakToB W TpHMEpoB 0000IIaTh, JENaTh BBHIBOABI, YCTAHABIMBATH MEKIPEAMETHBIC U
BHYTPHUIIPEIMETHBIE CBSI3U, TBOPUYECKHU MPUMEHSET MOJyUYCHHbIE 3HAHUS B HE3HAKOMOU
CUTYaIIUH.

3. OrtcyrcTtBHEe OIMUOOK W HEMOYETOB TMPH BOCIPOU3BEICHUN H3YUYCHHOTO
MaTepuasia, MpU YCTHBIX OTBETaX YCTPAaHEHUE OTHEIbHBIX HETOYHOCTEH C MOMOIUIBIO
JOTIOJTHUTENBHBIX BOIPOCOB YUHTENS, COONIOJCHUE KYJIbTYPhl NMHUCHbMEHHOW W YCTHOH
peuu, rpaBui 0opOpMIICHHS TUCHhbMEHHBIX PaboT.



Oyenxa "4":

1. 3HaHue BCero M3y4yeHHOro NporpaMMHOI0 MaTepuaa.

2. YMeHuil BbLACTATD IJ1aBHbIE NOJI0KEHHSI B U3yYEHHOM MaTepuaie, Ha OCHOBAaHUH
¢bakTOB M MpUMEpOB 0000IIaTh, J€/IaTh BBHIBOABI, YCTAHABIMBATH BHYTPUIIPEAMETHBIC
CBSI3H, IPUMEHATD MMOTYYEHHbIE 3HAHUS HA MTPAKTHUKE.

3. HesnauutenpHbie (HETpyObl€) OMMOKM W HEAOYETHI TMPHU BOCIPOU3BEICHUH
M3Y4YEHHOI'0 Marepuala, COOJIOJIEHHE OCHOBHBIX MPAaBUJ KYJIbTYpbl MHUCbMEHHOW H
YCTHOM peuH, MpaBui oQPopMIEHUS MTUCbMEHHBIX padoT.

Oyenxa "3" (yposenvb npedcmasieHull, cOUYemMarWuxcs ¢ 1eMeHmMamu HAYyYHbIX
NOHAMULL).

1. 3HaHMe M YCBOGHHME MaTephalla Ha YPOBHE MHUHHMAIbHBIX TpeOOBaHUM
MIPOTPAMMBI, 3aTPYyIHEHHE TPU CAMOCTOSTEIHLHOM BOCTIPOU3BEICHHUH, HEOOXOIMMOCTH
HE3HAYUTEIbHON MOMOILHN MPENOo1aBaTeNsl.

2. YMmenue paboTaTh Ha YPOBHE BOCIPOU3BEIACHUS, 3aTPYAHEHHUS MPU OTBETaX Ha
BUJOU3MEHEHHBIE BOIIPOCHI.

3. Hamuume rpyOoi OmMOKH, HECKOJIbKUX HErpyObIX MpPU BOCIPOU3BEIECHUU
M3yYEHHOI'0 MaTepualia, He3HAYUTEIbHOE HECOOIOICHUE OCHOBHBIX MPABUI KYJIbTYPhI
MUCbMEHHOW U YCTHOM peuu, IpaBuil 0(hOpMIICHUS MUCbMEHHBIX PaloT.

Oyenxa "2":

1. 3HaHMe W yCBOEHME MaTepHajlia Ha YpPOBHE HWKE MHHHMAJIbHBIX TPEOOBAaHMIA
IPOTrpaMMBl, OTJIENIbHbIE TIPEJCTABICHUS 00 N3YYEHHOM MaTepHalle.

2. OrcyrcTBHE yMEHUH pabOTaTh Ha YpPOBHE BOCHPOMU3BENCHMUS, 3aTPYyIHEHUS TPU
OTBETAaX Ha CTaHAAPTHHIE BOIPOCHI.

3. Hanuume HeCKONbKHUX TpyObIX OIIMOOK, OONBIIOrO 4YHCIAa HErpyoObIX Mpu
BOCIIPOM3BEAECHUU HM3YYEHHOrO MaTepuasa, 3HAYUTEIbHOE HECOOJII0JEHHE OCHOBHBIX
OpaBWJ KyJIbTYphl MHCbMEHHONM W YCTHOM peud, NpaBuil O(QOpPMIIEHHS MHCbMEHHBIX
paoor.

4.CtaBuTCcsl 3a TIOJHOE HE3HAHWE H3YYEHHOIO MaTepuala, OTCYTCTBHE
9JIEMEHTAPHBIX YMEHUN U HAaBBIKOB.

YcCTHBIN OTBET.

Oyenka "5" cmasumcs, ecau yueHux:

1) Iloka3piBaeT riay0OKO€ H TIOJIHOE 3HAHUE M TOHUMAHUE BCEro O0bEMA
MPOrpaMMHOr0 MaTepuaia; MOJIHOE MOHUMAaHUE CYIIHOCTH PACCMATPUBAEMbIX MOHSTHUH,
SABJICHUN ¥ 3aKOHOMEPHOCTEMN, TEOPUI, B3AUMOCBS3EMH;

2) YmeeT COCTaBUTh NOJIHBIA W MPAaBWIbHBIM OTBET HA OCHOBE H3YyYEHHOrO
Marepuaia; BbIICIATh TJIABHBIC ITOJOXKEHHUS, CAMOCTOSTEIIBHO MOATBEPKIATh OTBET
KOHKPETHBIMU TpUMeEpaMH, (aKkTamMH; CaMOCTOSATEIbHO M apryMEHTHUPOBAHO JeiaTh
aHanu3, OOOOIEHMS, BBIBOJbI. YCTAaHABIMBATh MEXIpEAMETHbIE (HA OCHOBE paHee
NpUOOPETCHHBIX 3HAHUM) UM BHYTPUNPEIMETHBIC CBS3U, TBOPYECKH MPUMEHSITH



MOJIyYCHHBIC 3HAHHMS B HE3HAKOMOW cuTyanuu. IlociemoBarenbHO, YETKO, CBS3HO,
000CHOBaHHO ¥ 0€30ITMO0YHO H3/1araTh Y4eOHbBIH MaTepPHAaIT, 1aBaTh OTBET B JIOTUYECKOU
MOCTIC/IOBATEIPHOCTH  C  HMCTOJB30BAHUEM  TPUHATOM  TEPMUHOJOTHH;  JENaTh
COOCTBEHHBIC BBIBOJIBI; (OPMYIHPOBATH TOYHOE OMNpPEAEICHHEe U HCTOIKOBAaHUE
OCHOBHBIX TIOHSITHN, 3aKOHOB, TEOPHWIi; MPU OTBETE HE MOBTOPATH JIOCIOBHO TEKCT
ydeOHMKa; W3JlaraTh MaTephasl JINTEPATypHBIM S3BIKOM; TPABHUIBHO M OOCTOSATEIHLHO
OTBEYaTh Ha JOMOJIHUTEIbHBIC BOMPOCHI yuuTens. CamMoCTOSATEIBHO W PalMOHAIBHO
UCTONB30BaTh  HAMVIAJHBIE  TOCOOMS,  CHpPaBOYHBIE  MaTepHalbl,  y4eOHWK,
TOTIOTHUTENBHYIO JIUTEpPaTypy, IEPBOUCTOYHUKH; TIPUMEHITH CHCTEMY YCIOBHBIX
0003HAaYEHUN TMPHU BEICHUH 3aMUCEH, COMPOBOXKIAIOIINX OTBET; MCIOIb30BAHUE IS
JTOKA3aTeIbCTBA BHIBOJAOB M3 HAOFOJCHHUIA U OIBITOB;

3) CaMoCTOSTEIbHO, YBEPEHHO M 0€30MMO0YHO MPUMEHSET MOJIyUYCHHBIC 3HAHUS B
peleHuu TpodJieM Ha TBOPYECKOM YpPOBHE; JIOMycKaeT He Oojee OAHOro Hemodera,
KOTOPBIN JIETKO WCIPABIAECT MO TPEOOBAHUIO YUYUTENS; UMEET HEOOXOIUMBIC HABBIKH
paboThl ¢ pubOpamu, YepTeKaMu, CXeMaMH U TpauKaMu, COMyTCTBYIOIIUMH OTBETY;
3aIHMCH, CONPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Oyenka "4" cmasumcs, ecau yueHux:

1) [Toka3piBaeT 3HaHUS BCETO U3YYEHHOI'O MPOrPaMMHOI0 Marepuania. JJaér nosHbii
U TpaBWIbHBIA OTBET HAa OCHOBE M3YUYEHHBIX TEOPUM; HE3HAUUTENIbHbIE OIIMOKU U
HEZAOYETHI MPU BOCIPOU3BEIECHUN HW3YyYEHHOTO MaTepHualla, ONpe/lesieHUs] MOHATUN Jan
HETOJHbIE, HEOONbIINE HETOYHOCTH NPU HCIOJIb30BAaHWU HAYYHBIX TEPMUHOB WU B
BBIBOJIAX M 0000IIEHUSX W3 HAONMIOJEHWH U ONBITOB, MaTepual u3Jlaraer B
OTPEIETICHHON JIOTUYECKON MOCIEA0BaTEIbHOCTH, MPU ATOM JIOMYCKAET OJHY HETPyOyIo
omMOKy Wi He 0ojee ABYX HEJOYETOB U MOXKET UX HCHPABUTh CAMOCTOSITENIBHO IPH
TpeOOBaHUM WM TpPU HEOOIBIIOW IMOMOIIM MPENoAaBaTeNsl; B OCHOBHOM YCBOMJI
yueOHBIH MaTepuasl; MOATBEPKIACT OTBET KOHKPETHBIMH IPHUMEpPaMH; MPaBUIHHO
OTBEYAET Ha JOMOJIHUTENIbHbIE BOIIPOCHI YUUTENS.

2) VYMeer caMOCTOSTENbHO BBIACIATH TJIABHbIE TMOJOXKEHHS B H3YYEHHOM
MaTepualie; Ha OCHOBaHMM (HAaKTOB U TNPUMEPOB 0000maTh, J€7aTh BBIBOJIBI,
yCTaHABIMBATh BHYTPUIPEIMETHbIE CBS3U. [IpUMEHSATh MOJy4YeHHbIE 3HAHUA Ha
NPaKTHUKE B BHUJIOM3MEHEHHOW CHUTYalluH, COOJIOAAaTh OCHOBHBIE IpaBMJIa KYJIbTYpPbI
YCTHOM peYH U COMPOBOXKAAIOIIEH MUCbMEHHOM, UCTIOJIb30BATh HAYYHbIE TEPMUHBI,

3) He oOmamaer AOCTaTOYHBIM HABBIKOM padOTHI CO CIPAaBOYHOM JIMTEpPATypOi,
y4€OHUKOM, TEPBOMCTOYHHKAMU (ITPABUIILHO OPUEHTUPYETCS, HO pabOTaeT MEMJICHHO).
Jlonyckaer HerpyOble HapylIeHHs MPaBUl 0POPMIIEHUS MUCbMEHHBIX pa0oT.

Oyenka "3" cmasumcs, ecau yueHux:

l. ycBOMI OCHOBHOE coOJiepKaHHE Y4eOHOro marepuana, HMMEET NpoOenbl B
YCBOCHUU MaTepuala, He MPEeNsSTCTBYIONIME JaJbHEHIIEMY YCBOCHHIO MPOrPaMMHOIO
MaTepHaa;

2. Marepuayl u3JaraeT HECHCTEMAaTH3WPOBAHHO, (parMeHTapHO, HE BCermaa
MOCJIEIOBATENBHO;

3. IOKa3bIBaeT HEAOCTATOYHYIO C(HOPMUPOBAHHOCTH OT/IETHHBIX 3HAHUA U YMCHH,
BBIBOJIBI U O0OOIIIEHUS apTyMEHTHUPYET Cl1a00, TOMYCKAEeT B HUX OIMIMOKH.



4. pomycTwsl OWIMOKA M HETOYHOCTH B HMCIOJB30BAHMM HAYYHOM TEPMHUHOJIOTHH,
OIpEAEIICHHs] IOHATHIA J1a] HEOCTATOYHO YETKUE;

5. He WHCNONb30BaJl B KAaueCTBE JIOKA3aTelIbCTBA BBIBOABI W 0000IIEHUA U3
HaO0JII01eHH, (PAKTOB, OIMBITOB WJIA JOMYCTUJ OLUMOKH MPU UX U3JI0KEHUY;

6. UCTIBITHIBAET 3aTPYIHEHUS B MPUMEHEHUU 3HAHUN, HEOOXOAUMBIX JJISi PELICHUS
3a/lay pazIMYHbIX TUIIOB, NPU OOBSICHEHUH KOHKPETHBIX SIBJICHUU HAa OCHOBE TEOpUU U
3aKOHOB, WU B MOATBEP)KIECHUU KOHKPETHBIX MPUMEPOB MPAKTUYECKOIO MPUMEHEHUS
TEOpHH;

7. OTBeYaeT HENOJHO Ha BONPOCHl yuuTens (ymyckas M OCHOBHOE), WU
BOCTIPOM3BOJIUT COJEpKaHUE TEKCTa yUeOHMKA, HO HEJJOCTATOUYHO IMOHUMAET OT/EIbHbIE
MOJIOKEHUS], UMEIOUIUE BaXKHOE 3HAUEHHE B 3TOM TEKCTE;

8. OoOHapyXHMBaeT HEIOCTATOYHOE IMOHMMAaHHE OTAEIbHBIX TOJOXKEHUI mpu
BOCIIPOM3BEACHUM TEKCTa Yy4yeOHMKa (3amuceil, NEepBOMCTOYHUKOB) WJIM OTBEYAET
HETOJHO Ha BOMPOCH! yUUTENs, AOMyCKasi OJHY-/1BE TPyObIe OMIHOKH.

Oyenka "2" cmasumcs, ecau yueHux:

1. He YCBOWII ¥ HE PACKPBLJI OCHOBHOE COJIEpKaHUE MaTepHara;

2. He JIeJaeT BBIBOIOB U 0000IIEHHIA.

3. HE 3HACT W HE MOHWMACT 3HAYMTEIBHYIO WM OCHOBHYIO YacTh MPOTPAMMHOTO
MaTepualia B Mpezesiax MOCTABICHHBIX BOPOCOB;

4. unu umeeT ¢aabo chopMHUPOBAHHBIE U HETIOTHBIC 3HAHUS M HE YMEET IMPUMEHSTh
UX K PEIICHUI0 KOHKPETHBIX BOTIPOCOB M 3aJ1a4 110 00pa3iry;

5. unM mpu oTBeTe (Ha OAWH BOMIPOC) JOIMycKaeT Oojee NBYyX IpyObIX OIMMOOK,
KOTOPBIE HE MOYKET UCTIPABUTH Ja)Ke MPU TTOMOIIH yIUTEIS.

6. HE MOKET OTBETUThH HU Ha OJIUH U3 MOCTABJIECHHBIX BOIIPOCOB;

7 MOTHOCTHIO HE YCBOMJI MaTepHall.

Ilpumeuanue.
IIo OKOHYAaHUWIO YCTHOI'O OTBETA YYalErocs IeaaroroM Maércs KpaTKUM aHaJIn3 OTBETA,
OOBSBIISIETCS MOTUBUPOBAHHAS OIlEHKA. BO3MOXHO MpUBJICUCHHUE APYTUX YUAIIUXCS IS
aHaJIu3a OTBETA, CAMOAHAJIN3, ITPEIJIOKEHHUE OLICHKH.

OneHka caMOCTOATEIbHBIX MUCbMEHHBIX U KOHTPOJIbHBIX pa60T.

Oyenka "5" cmasumcs, ecau yueHux:
1. BeIIOSTHUI paboTy 6€3 OMMOOK U HEJIOUYETOB;
2. momycTuia He O6oee OHOTO HeToveTa.

Oyenka "4" cmaeumcs, ecnv y4€HUK BBIOJIHWI PabOTy MOTHOCTHIO, HO TOMYCTUI B
HEH:

1. He Oonee ofHOM HErpyOOI OMIMOKHA U OHOTO HEJIOYETa;

2. win He OoJiee ABYX HEJIOYETOB.

Ouyenxa "3" cmasumcs, ecan ydeHUK MPaBWILHO BBITTOJIHHUI HE MEHEE MOJOBHHBI
2
pa6OTBI HJIK OOIIYCTHUII:



1. He Gornee ABYX IpyObIX OLIMOOK;

2. wiu He 6oree oHOM rpy0oi U OHOM HErPyOOil OIITMOKH M OJJTHOTO HEIOUETA;
3. wiu He OoJiee IBYX-TpeX HErpyObIX OIIUOOK;

4. unu oHOM HerpyOol OMIMOKH U TPEX HEOUETOB;

5 wnM npu OTCYTCTBUU OLIMOOK, HO MPH HAJTMYUU YETHIPEX-TISITH HEJOUETOB.

Oyenxa "2" cmasumcs, €Clnv y4CHUK:

1. monmyctun 4ucio omuOOK M HEAOYETOB MPEBOCXOJsINEe HOPMY, IIPU KOTOPOid
MOJKET OBITh BBICTaBJICHA OIlcHKA "3";

2. WY €CJIA NMPABUIILHO BBIMOJIHWI MEHEE MOJIOBUHBI PaOOTHI;

3. He mpUCTyNal K BBIIOJHEHUIO Pa0OTHI;

4. WM MpaBUIIBHO BRIMIOJIHMI He 6ostee 10 % Bcex 3amaHui.

lpumeuanue.
1) VYuurens wumeeT mNpaBO TIOCTaBUTh YYEHHWKY OLIEHKY BBIIIE TOW, KOTOpas
MPEe1yCMOTPEHAa HOPMaMHU, €CJIM YUEHUKOM OPUTHMHAJIHO BBIMIOJHEHA padoTa.

2) OueHkH C aHAIWM30M JIOBOJATCS /10 CBENECHMS YYAIHUXCS, KaK IpPaBWIO, HA
MOCIIEYIONIEM YpOKe, TNpeaycMaTpuBaeTcss paboTa HajJ OMIMOKaMH, YCTPaHEHUE
pOoOEIIoB.

IIpu ouneHke 3HaAHM, YMEHHMI M HABBIKOB YYAalIUXCS CJeAyeT YYUTHIBATH BCE
ommOKu (rpyobie U HerpyoOble) U HeA04YEThl.

I'pybvivu cuumaromes cnedyrowue ouuoKu.

1) He3HaHHWe oOIpeAeleHUs OCHOBHBIX TOHSATHUN, 3aKOHOB, IPaBUJ, OCHOBHBIX
MOJIOKEHUM Teopuu, He3HaHue GOpMyJ, OOIIEHPUHSATHIX CUMBOJIOB 0003HAYEHMUIA
BEJIMYMH, €UHUILl UX U3MEPEHUS;

2) He3HAaHWE HAUMEHOBAHUM €IMHUI] U3MEPEHUSI;

3) HeyMeHUE BBIJICINUTh B OTBETE IJ1aBHOE;

4) HeyMeHHUe TPUMEHSTh 3HAHMS JIJIs1 PEIICHUS 3a7a4 U OObSICHEHHUS SIBJICHUIA;

5) HeyMeHue enaTh BEIBO/IBI U 0000IIEHNS;

6) HEyMEHHE YUTATh U CTPOUTDH TPaPuKU U MPUHIIUITHATHHBIE CXEMBI;

7) HeyMeHUe MOATOTOBUTh YCTAaHOBKY WJIM J1abopaTopHOEe 000pyA0oBaHUE, IPOBECTU
OTIBIT, HAOJIOJCHUS, HEOOXOAMMBIC PacyeThl WJIM HCIOJIb30BAaTh IMOJYYCHHBIC TaHHBIC
JUTS1 BBIBOJIOB;

8) HeyMEeHHE MOJIb30BaThCS MEPBOUCTOUHUKAMHU, YYEOHUKOM U CIIPABOYHUKAMU;

9) HapyIIeHHNEe TEXHUKU OC30MIaCHOCTH;

10) HeOpexxHOE OTHOIIIEHHUE K 000pYy10BaHUI0, MpUOOpam, MaTepuaIaM.

K neepybvim owubram cnedyem omuecmu:

1) HeroyHOCTH (HOPMYIUPOBOK, OINPEACICHHUIM, TMOHITHI, 3aKOHOB, TEOPHl,
BBI3BAHHAsI HEIOJIHOTOM OXBAaTa OCHOBHBIX INPHU3HAKOB ONPEACISIEMOTO IOHATHUS WU
3aMEHOM OJTHOrO-/IBYX M3 3TUX NPU3HAKOB BTOPOCTENEHHBIMU;



2) omnOKU B YCIOBHBIX O0O3HAUCHMSIX HA MPUHIMIIHAIBHBIX CXEMaX, HETOYHOCTh
rpaduka (HampuMmep, U3MEHEHHE YTJIa HAKJIOHA) U JIp.

3) HepalMOHAJILHBIN METOJ| PelIeHUs 3aJaud WIM HEeIOCTATOYHO MPOAYyMAaHHBIN
IJIaH YCTHOTO OTBETa (HapyIIeHUE JIOTUKH, MOJIMEHA OTJIEIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTENIEHHBIMU);

4) HepallMOHAJIbHBIE METO/IbI PA0OTHI CO CITPABOYHOM U APYTOM JIUTEPATYPOH.

Heoouemamu siensiromes:

1) HepanuoHaNbHbIE NpPHUEMbl BBIYUCICHUA W NPeoOpa3OBaHU, BBITOJIHEHUS
ONBITOB, HAOJIIOJICHUH, 3aTaHNM;

2) HeOpeKHOE BBINIOJHEHUE 3aMKCEeH, UepTexKel, CXxeM, rpauKoB;

3) opdorpadudeckre u MyHKTyaIMOHHBIE OIMTHOKH.



