IHosicHuTe IbHAA 3ANMCKA
Pabouas mnporpamma mo anrebpe cocraBiieHa Ha OCHOBE (herepabHOro
KOMITOHEHTa TOCYJapCTBEHHOTO CTaHAapTa OCHOBHOI'O O0IIEro 00pa3oBaHMs.

Jlannas pabOoyasi mporpamMmMa OpHEHTHPOBAaHAa Ha ydyaluxcs & Kjacca u

peanusyercst B COOTBETCTBHM C:

o ®denepanbubiM 3aKk0HOM OT 29.12.2012 No 273-d3 "OO6 o0pa3oBaHUM B
Poccuiickon ®enepanun’;

e [lopsakom opraHu3alyy U OCYLIECTBIECHUS 00pa30BATEIbHOM AESATEIBHOCTH
0 OCHOBHBIM 00111€00pa3oBaTeNbHbIM MporpaMmaM — 00pa3oBaTeIbHbIM
nporpaMmaM HaudajabHOT'o OOIIEro, OCHOBHOT'O OOIIEro M CPEAHEro OOIIero
o0pa3oBaHusl, YTBEPKICHHBIM MTpUKa3oM MUHHCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 30.08.2013 Ne 1015;

e @exepanbHBIM  TOCYAApPCTBEHHBIM  00pa30BaTENbHBIM  CTaHIAPTOM
OCHOBHOT'O  00miero  oOpa3oBaHMs,  YTBEPKICHHBIM, MIPUKa30M
MuHucrepcTBa  00pa3oBaHHMS M HayKu Poccuniickonn ®enepaunn Ot
17.12.2010 Ne 1897, ¢ U3MEHEHUSAMH, BHECEHHBIMH IPUKA3OM
MunucrepctBa oOpazoBanuss M Hayku Poccuiickoit ®egepauuu  OT
31.12.2015 Nel1577;

o VYueOnweM manoM Ikomsr;

e [IpumepHON nporpaMmMon IUCUUIUIMHBI, YTBEPKACHHOW MMHUCTEPCTBOM
oOpazoBanus u Hayku Poccuiickoit deneparumy;

o @enepalibHBIM NEpeYHEM YUYEOHUKOB, YTBEP)KIEHHBIX, PEKOMEHJOBaHHbBIX
(TomyIIEHHBIX) K HCIOJIB30BAaHUIO B 00pa30BaTeIbHOM IMpPOIECCE B
00pa30BaTENbHBIX YUPEKACHUAX, PEATU3YIOIUX MPOrpaMMbl  OOILEro
oOpa3zoBaHUs.

OO0ocHOBaHHE aKTYaJbLHOCTH M BeyllHe HIeH Kypca ajredpbl
Co3HaTenbHOE OBJIAJICHUE YYAITUMHUCS CUCTEMOW anreOpanvecKux 3HaAaHUN U
yMEHU HE0OXO0IMMO B TTOBCEAHEBHOM JKU3HU TSI U3YYCHHSI CMEKHBIX JTUCIUTUIAH
Y TIPOJIOJDKEHUST 00pa30BaHU.

[IpakTrueckasi 3HAUMMOCTH ITKOJIBHOTO Kypca anreOpsl 00yCIOBICHA TEM, YTO
e€ O0OBEKTOM SBISIOTCS KOJTMYECTBEHHBIC OTHOIICHHUS JEHCTBUTEIHLHOTO MHPA.
MaremaTuyeckas TOATOTOBKAa HEOOXoawma Il TOHWMAaHWSI TMPUHITUIIOB
YCTPONCTBA M HWCIOJIB30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHUSATHS HAYYHBIX U
TEXHUYECKUX MOHIATHHA U uied. MaTteMaTHKa SBISIETCS S36IKOM HAYKH U TEXHUKHU.
C e mnoOMOmIbIO MOACTUPYIOTCA M HW3YYalOTCS SBICHUS H  TPOIECCHI,
TIPOUCXO/ISIINE B TIPUPOJIE.

AnreOpa sBIISETCS OJHUM W3 OIOPHBIX IMPEAMETOB OCHOBHOW IIKOJIBI: OHA
oOecrieynBaeT U3y4CHNUE IPYTUX JUCIUIUTHH. B mepByro odepens 3T0 OTHOCUTCS K
npeaMeTaM €CTECTBEHHO - Hay4YHOI'O IMKJIA, B YaCTHOCTH K Qu3uke. Pa3zBurne
JIOTUYECKOTO MBINIUICHHUSI y4Yaluxcsi TMpu 00ydeHuu anredpe crmocoOCTByeT



YCBOGHHUIO MPEIMETOB T'YMaHUTApHOro Mukja. [IpakTudeckue ymMeHUs U HaBBIKU
anredpandecKkoro xapakrtepa HEOOXOIUMBI IS TPYAOBOW M TpodecCcHoHATbHON
MOATOTOBKH IIKOJIbHUKOB.

Pazutne y ywamuxcs TpaBUIBHBIX MPEICTABICHUN O CYIIHOCTH U
MIPOUCXOXKJCHUN areOpandeckux aOCTpakiui, COOTHOIIEHWH PEATbHOTO U
UJICAUILHOTO, XapakTepe OTPAKEHHUS MATEMAaTHYECKOM HAYKOM SBIEHUU U
IPOIIECCOB PEAIbHOIO0 MHUpPa, MeCTe auredpbl B CHCTEME HAyK H PO
MaTeMAaTUYECKOI0 MOJEIMPOBAaHMS B HAYYHOM IIO3HAHUM M B IIPAKTHUKE
CrocoOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS ydalIUXCsl M KadyeCTB
MBIIIJIEHUSI, HEOOXOAMMBIX I aJaNnTallid B COBPEMEHHOM HH(POPMAIIMOHHOM
0OI11eCTBE.

TpeOyss oT ydamuxcsi yMCTBEHHBIX W BOJIEBBIX YCHUJIWH, KOHIEHTpAIUU
BHMMAaHHUS, AaKTUBHOCTHM  Pa3BUTOr0  BooOpakeHHWs, airedpa  pa3BUBaeT
HPaBCTBEHHBIE  YEPThl  JIMYHOCTU  (HACTOMYUBOCTH, LEICYCTPEMIEHHOCTD,
TBOPUYECKYIO aKTUBHOCTH, CaMOCTOSITEILHOCTh, OTBETCTBEHHOCTb, TPYIOJIIOOHE,
JUCHUIUIMHY U KPUTUIHOCTH MBIIIUICHUS) U YMEHHE apTYMEHTHUPOBAHO OTCTaNBaTh
CBOM B3TJISZIBI U YOSXKICHUS, & TAKXKE CITOCOOHOCTh MPUHUMATH CAMOCTOSTEIBHBIC
penieHus.

N3yuenne anreOpbl, (YyHKIUNA, BEPOATHOCTH M CTATUCTUKU CYIIECTBEHHO
paclmpsieT Kpyrosop ydyalluxcs, 3HaKOMS C MWHAYKIMEH U JIEIYKUHUEW,
0000IIeHneM M KOHKpeTH3allueH, aHalu30M M CHUHTE30M, Kiaccudukamuein u
CUCTEMaTHU3alMeH, a0CTparmpoBaHWEM, aHAJOTHEH. AKTHUBHOE HCIIOIH30BAHUE
3a/1a4y Ha BCEX dTalax pa3BUBAET TBOPUYECKUE CITIOCOOHOCTH IIKOJIBLHUKOB.

N3ydyenue anreOpsl Mo3BojsieT pOopMUPOBATh YMEHHUS U HaBBIKM YMCTBEHHOI'O
Tpyda — TUIAaHUPOBAHHME CBOEH paOOThl, TOWCK palMOHAIBHBIX TyTel eé
BBITIOJTHEHUSI, KPUTHUYECKAs OIleHKa pe3ysibTaToB. B mpoiiecce u3ydeHus: anreopsbl
IIKOJIbHUKHU JIOJKHBI HAYYWUTHCSl M3JIaraTh CBOM MBICIH SICHO M HMCUEPIIBIBAIONIE,
JAKOHUYHO W EMKO, TPUOOPECTH HAaBBIKM YETKOTO, aKKypaTHOI'0 U TPaMOTHOTO
BBITIOJTHEHUSI MATEMATUYECKUX 3aIMUCEH.

Baxnelimelr 3amaueli IIKOJIBHOTO Kypca anreOpbl SBISETCS pa3BUTHE
JIOTUYECKOTO  MbIUIeHUs  ydammuxcs. Camu  OO0BEKThI  MaTeMaTUYECKHUX
YMO3aKIIOUEHU ¥ TPHUHATBIE B aiuredpe TMpaBwia HX KOHCTPYHPOBAHUS
CIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHI OOOCHOBBIBATH U JIOKA3bIBATH CYXKICHHUS,
NPUBOAUTH YETKHUE OMPEIEICHUs, PAa3BUBAIOT JIOTUYECKYIO MHTYUIUIO, KPaTKO U
HaIJSIAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX IMOCTPOEHUHM M ydaT HX
npuMeHeHuto. TeM cambIM anreOpa 3aHUMAeT OJIHO U3 BEAYIIUX MECT B
dbopMHUPOBAaHUY HAYYHO-TEOPETHUECKOTO MBINIICHUS INKOJbHUKOB. PackpbpiBas
BHYTPEHHIOI0O TapMOHHMIO MaTeMaTukd, GOpMHUpYsh TMOHUMAHUE KpPAaCOThl H
U3SIIECTBA MATEMAaTUUECKUX PACCYXKICHUH, anreOpa BHOCUT 3HAYUTEIbHBIA BKJIA]T
B 3CTETUYECKOE BOCITUTAHHUE YUALTUXCS.

O0mas xapakTepucTuKa y4e0HOro npeamMera.
Maremarudyeckoe 0Opa30BaHUE B OCHOBHOM IIIKOJIE CKJIAJbIBACTCS W3
CIENYIONINX COJACPKATEIbHBIX KOMIIOHEHTOB (TOYHbIE Ha3BaHUS OJIOKOB):
apugpmemuka; anzeopa, 2eomempus; 1eMEeHMbl KOMOUHAMOPUKU, mMeopuu
eeposimHocmeil, Cmamucmuku u jo2uku. B cBoeil COBOKYITHOCTU OHHM OTPAKAIOT



OoraThblil ONBIT OOY4YEeHHsI MaTEMATUKE B HAIIEH CTpaHe, YYUTHIBAIOT COBPEMEHHbBIE
TEH/ICHLIMN OTEUYECTBEHHOM M 3apyO0eXHOW IIKOJbI U TO3BOJSIOT Peain30BaTh
MIOCTABJICHHBIE TIEPE/I MKOJIbHBIM 00pa30BaHUeEM eI Ha HH(GOPMAITMOHHO EMKOM
U TPaKTHYECKH 3HAYMMOM MaTepuayie. OTH COJAEp>KATENbHbIE KOMIIOHEHTHI,
pa3BUBAsACh HAa TPOTSHKEHWU BCEX JIET OOyYEHHs, E€CTECTBEHHBIM 00pazoM
NepervieTaloTCsl U B3aUMOACHCTBYIOT B YU€OHBIX Kypcax.

Anceopa.  W3ydenme  anreOpsl  HameneHo  Ha  (GOpPMHpPOBAHUE
MaTeMAaTUYECKOr0 amnmapara s peuieHus 3ajJad M3 MaTeMaTHUKH, CMEXHBIX
OPEeIMETOB, OKPYKAIOIIEeH peasbHOCTH. S3bIK aireOpbl MOJYEPKUBAET 3HAUCHHE
MAaTEMATHKH KakK S3bIKa JJI [TOCTPOEHUSI MAaTEMATUUYECKUX MOJEINEH, MPOLECcCOB U
ABJICHUM peasbHOro mupa. OJHOM M3 OCHOBHBIX 3a/lady HM3Y4YEHHUS aireopbl
SIBJISICTCSI Pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOIUMOT0, B YaCTHOCTH,
JUISL OCBOEGHMSI Kypca HWH(GOPMATHKHW; OBJAJCHUE HABBIKAMHM JITYKTUBHBIX
paccyxaeHuii.  IlpeoOpa3zoBaHre  CUMBOJIMYECKMX  (OpPM  BHOCUT  CBOM
cnenuuyecknii  BKJAJ B pa3BUTHE BOOOPaXEHMs, CIOCOOHOCTEH K
MaTEeMaTUYECKOMY TBOpuUecTBY. Jlpyroil BakHOM 3ajadyeil M3yuyeHus anreopbl
SBJISICTCSI  TIOJIYYCHUE IITKOJbHUKAMH KOHKPETHBIX 3HAHUUA O (QYHKIUAX Kak
BAKHEWILIEN MaTEeMaTUYECKOW MOJIENIH ISl SKCIIOHEHIIUAIbHBIX, IEPUOIUYECKUX U
ap.), st GopMUPOBaHUS Y 00YUYAIOIIMXCS MPEACTaBICHUN O POJIM MAaTEMaTUKHU B
Pa3BUTUH LIMBUJIM3AIUU U KYJIbTYPHI.

dnemenmuvt  102UKU, KOMOUHAMOPUKU, CHMAMUCMUKU U  mMeopuu
6eposAmHocmel  CTAHOBITCS ~ 00sA3aTeNbHBIM ~ KOMIIOHEHTOM  HIKOJIBHOTO
o0pa3oBaHus, YCWIMBAIOUIUM €ro MPUKIAIHOE U MPAKTUYECKOe 3HAYeHUEe. ITOT
Marepuag HeoOXOAuM, Mpexkae Bcero, s ¢GopMmupoBaHus (YHKIMOHATHLHOU
IPaMOTHOCTH — YMEHHH BOCIPUHMMATh U aHAJIM3UPOBATh WHGOPMAIIHIO,
NPE/ICTaBIIEHHYI0 B PA3JIMYHbIX (popmMax, MOHMMATh BEPOATHOCTHBIM XapakTep
MHOTMX pPEalbHbIX 3aBUCHUMOCTEH, MPOU3BOAUTH MPOCTEUIINE BEPOSTHOCTHHIC
pacuerbl. M3yyeHue oCHOB KOMOMHATOPUKH MO3BOJUT YYaIEMYCSl OCYIECTBIISTh
pacCMOTpEHUE cllydyaeB, nepedop M MOACYET YMCia BApPUAHTOB, B TOM YHUCIE B
POCTENIINX MPUKIAJAHBIX 3a7a4ax.

[Ipy wW3yyeHUM CTAaTUCTUKM W TEOPUM BEpPOSTHOCTEW oOoramarTcs
NPEACTaBIECHUS O COBPEMEHHON KAapTHHE MUpa U METOJaxX €ro HCCIEIOBaHMUS,
dbopMupyeTcsi HIOHUMaHUEe POJIM CTATUCTUKHU KaK UCTOYHHMKA COI[MATIBHO 3HAYMMOM
UH(POPMAIIUH U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUS.

Hein u 3a5a4m Kypca

N3ydyenne mareMaTMKd B OCHOBHOM IIIKOJIE HANpPABJICHO Ha JIOCTHKEHHE
CIEAYIOIINX LIEJICH:

1) 6 Hanpaeienuu IUYHOCMHOZ0 pa3eumus

e pa3BHUTHE HMHTEpeca K MAaTEMaTHYECKOMY TBOPUYECTBY M MaTEMaTHYCCKHX
CIIOCOOHOCTEI;
® HHTEUICKTyalIbHOE Pa3BUTHUC;



e (opmupoBaHue KauecTB JIMYHOCTH, HEOOXOAMMBIX YETOBEKY s
MOJIHOLICHHOW U3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOUYHOCTH
MBICIIA, KPUTHUYHOCTh MBIIUICHUSI, WHTYULIUSA, JIOTUYECKOE MBIILICHHUE,
AJIEMEHTHI aJIrOPUTMUYECKOM KYJIbTYpHI, MIPOCTPAHCTBEHHBIX
NpeACTaBICHUN, CIIOCOOHOCTH K MPEOAOJICHUIO TPYIHOCTEH;

e (opmupoBaHHe KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIICHUH U
COTPYJAHUYECTBE CO CBEPCTHUKAMHU, CTAPIIMMU U MIIAIIINMU;

e (QopmupoBaHwe 'y  yYammMXCSd ~ WHTEUICKTYaJbHOH  YECTHOCTH U
OOBEKTUBHOCTH,  CIIOCOOHOCTM K  TPEOJOJICHUIO  MBICIUTEIbHBIX
CTEPEOTUIIOB, BBHITEKAIOIIUX U3 OOBIJICHHOTO OMbITA;

® BOCIUTAaHWE  Ka4yeCTB  JIMYHOCTH, OOECIEUYMBAIONIUX  COIUATBHYIO
MOOUIILHOCTh, CHOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHbIE PEILICHNUS;

e (QopMHpOBaHME KA4YeCTB MBIIUICHUS, HEOOXOAUMBIX [Jis ajanTaluyd B
COBPEMEHHOM HH()OPMALIMOHHOM OOIIECTBE;

® BOCIIMTaHUE KYJIbTYPhl JUYHOCTH, OTHOIICHHUS K MaTeMaTHUKE KaK K 4acTu
00111€u€eI0OBEYECKON KYJIbTYPhl, TOHUMAHUE 3HAYMMOCTH MaTE€MaTUKHU JIJIs
HAY4YHO-TEXHUYECKOT 0 IIPOrpecca;

2) B memanpeomemmnom nanpagienuu:

e (opmupoBaHHUE MpeCTaBICHUM 0 MaTEMaTHUKE KaK JacTH
00II1eueI0OBEYECKON KYNbTYphl, O 3HAYMMOCTH MAaTEMAaTUKH B Pa3BUTHUH
MBWJIN3ALUA U COBPEMEHHOTO O0IIIECTBA;

® pa3BHUTHE NIPEACTABICHUM O MaTeMaTHKE Kak (opMe omwcaHHUS M METOJIC
MO3HAHUS JICHCTBUTEIBHOCTH, CO3JaHUE YCJIOBUH IS MNPUOOpETEHUs
MEPBOHAYAIILHOTO OMbITA MATEMATUYECKOTO MOAEIUPOBAHUS,

e (QopmupoBaHHE OOIMMX CIIOCOOOB HWHTEUICKTYaJIbHON JEATEILHOCTH,
XapaKTEPHBIX JJIi MAaTEMaTUKU M SIBJSIONIMXCA OCHOBOW IO3HABATEIbHOU
KYJbTYPBI, 3HAUUMOH ISl PA3IMYHBIX c(hep YeIoBeUeCKON AeTEIHHOCTH.

® OBJIAJICHUE CUCTEMOW MAaTeMaTHUYECKMX 3HAHUM W YMEHUM, HEOOXOAUMBIX
JJI. TIPUMEHEHUSI B NPAKTUYECKOM JEATEIbHOCTH, H3YYEHHUS] CMEXKHBIX
JTUCIUILINH, MPOJ0JKEHUSI 00pa30BaHus;

e (QopmupoBaHHE TPEACTABICHUN 00 HACIX W METOJaX MaTeMaTUKH Kak
YHUBEPCAJIBHOIO $3bIKA HAyKHM M TEXHUKH, CPEICTBA MOJEIUPOBAHUS
SIBJICHUU U TIPOLIECCOB;

e (QopmupoBaHue y4yeOHOH M OOIIEMOIB30BATCIIBCKON KOMIICTCHTHOCTH B
001acTu HCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKAIIUOHHBIX
TEXHOJIOT UM

3axauu npeaMera:

1. Pa3zButHe aJIrOpUTMHUYECKOTO MBIIUICHUSI, HEOOXOJUMOro JJisi OCBOCHUS
Kypca MaTEMAaTUKH; OBJIAJICHUE HABBIKAMU AEAYKTHUBHBIX PACCYXICHHUM, Pa3BUTHE
BOOOpaKEeHMsI, CHIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUECTRY.



2. [lony4yeHue yyamumucsi KOHKPETHBIX 3HAHUM O (YHKIMAX KaK BakKHEHIIEH
MaTeMaTUYeCKOM MOJAENu [UIsl OMNHCAHMS W HCCIEAOBaHUSA Pa3sHOOOpa3HBIX
IPOLIECCOB, /1711 (POPMUPOBAHUS Y YUALIUXCS MPEACTABICHUN O POJIM MAaTEMATUKHU
B Pa3BUTUU LIMBUJIA3ALNUU U KYJIbTYPBL.

3. ®opMupoBaHUE SA3bIKa OMHUCAHUS OOBEKTOB OKPYKAMOIIETO MHpa sl
pa3BUTUS MNPOCTPAHCTBEHHOI'O BOOOPAXXECHUSI W HHTYUIIMH, MaTeMaTUYECKOU
KYJIbTYPBI, JUIsl 3CTE€TUYECKOI0 BOCITUTAHUS YUAIIUXCSI.

4. ®opMupoBaHHE y YYalIUXCS YMEHHS BOCIPUHUMATh U aHAJIU3HPOBATH
uHbOpMaIMIO,  TOPEACTAaBIECHHYDO B  pa3iuyHbix  (GopMax, MNOHUMATH
BEPOATHOCTHBIA XapakTEpP MHOTMX pPEANbHBIX 3aBHCUMOCTEH, NPOU3BOJUTH
IIPOCTEMIINE BEPOSITHOCTHBIE PACUETHI.

Nzyuenne anreOpbl B 8 Kiacce HAMpaBlieHO Ha (DOPMUPOBAHHE CIIETYIOIIUX
KOMIIETECHIIUI

e yueOHO-TIO3HABATEIBHOM;

® [ICHHOCTHO-OPUEHTALMOHHOW;

® pedIeKCUBHOM;

® KOMMYHUKATHUBHOM;

¢  UHPOPMAIMOHHOI;

®  COUMAIBHO-TPYIOBO.

MatemaTudyeckoe 00pa3oBaHHE B IIKOJE CTPOUTCS C YYE€TOM MPHUHIUIIOB
HEMPEPHIBHOCTU (M3yUYECHHE MATEMaTUKU Ha MPOTSHKEHUU BCEX JIET OOy4YeHHs B
IKOJIE), TPEEeMCTBEHHOCTH (YYEeT TOJIOKHUTEIBHOIO OIbITa, HAKOIUIEHHOTO B
OTEUYECTBEHHOM U 3a PyOSKHOM MaTeMaTHYECKOM OOpa3OBaHWM), BApUATUBHOCTHU
(BO3MOKHOCTh pea3allid OJHOTO U TOTO K€ COJEpKaHMs Ha 0aze pa3IMdHbIX
HAyYHO-METOJUYECKUX TMOIXO0JI0B), mubdepeHuranuu  (BO3BMOXHOCTb TSt
yYallluXcsl MOJy4yaTh MaTEMaTHYeCKyl0 [MOATOTOBKY pa3HOTO ypOBHS B
COOTBETCTBHUH C UX UHAUBUIYATLHBIMU OCOOCHHOCTSIMHU).

[Inmanupyercs WCIOJNB30BAaHUE TAKUX  IEJArOTMYECKMX  TEXHOJOTHM B
NpernojaBaHuy TpeaMera, kKak auddepeHnupoBaHHoe o0ydeHue, MpoOIeMHOe
oOydeHHe, TEXHOJIOTHsS Pa3BUBAIONIETO OOY4YEHHs, TECTUPOBAHUE, TEXHOJOTHS
kputndeckoro MeinuieHusi, MKT. Mcnonp3oBaHue 3TUX TEXHOJIOTHMW IO3BOJIUT
0ojee TOYHO peanu30BaTh MOTPEOHOCTH YYaIlIMXCd B MaTEMaTUYECKOM
00pa3oBaHUU U MOMOKET MOATOTOBUTH YYAIIMXCSI K TOCYJIapCTBEHHON UTOrOBOM
aTTECTalH.

KoHTponb pe3yapTaToB 0O0y4YeHHs] OCYIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE
CIEAYIOINX BUJIOB OLEHKH W KOHTPOJS: BXOASIINAM, TEKYIIUH, TEMAaTHUUYECKHM,
uTOroBbIi. [Ipu 3TOM UCHONB3YIOTCS pasziuyHbie POPMBI OLEHKH U KOHTPOJIS:



KOHTpOJbHAsA paboTa, TOMaIIHAs KOHTpOJbHAas paboTa, camocTosATeabHas padora,
JOMAIIHS TpaKkTHueckas paboTa, JOMAIHAS CaMOCTOSTENbHas pabora, TecT,
KOHTPOJIbHBIN TECT, YCTHBIN OIpPOC.

Pe3yabTaThl 00yueHus

[Tporpamma obOecriednBaeT TOCTHKEHUE CIETYIOINX PE3yIbTaTOB OCBOCHHUS
00pa30BaTEIHHON MPOrPaMMbl OCHOBHOT'O OOIIET0 00Opa30BaHMUsA:

JUYHOCMHblE:

1) chopMUPOBAaHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YYEHHIO, TOTOBHOCTh U
CIIOCOOHOCTH OOYYaIOIIUXCS K CaMOpPa3BUTHIO M CaMOOOpPa30BAHMIO HAa OCHOBE
MOTHBAIMU K 00YUYEHUIO U MTO3HAHUIO, BRIOOPY JalibHElIero oopa3oBaHus Ha 0aze
OPUEHTHUPOBKM B Mupe Tmnpodeccuii u MNpodhecCHOHAIBHBIX MPEANOYTECHUH,
OCO3HAHHOMY IIOCTPOCHUIO WHAMBUIYaTbHONW 00pa30BaTENbHON TPAECKTOPHUH C
YUETOM YCTOMYMBBIX MO3HABATEIILHBIX UHTEPECOB;

2) cQOpMHUPOBAHHOCTh  LEIOCTHOTO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKH;

3) chopMUPOBAHHOCTh KOMMYHHUKATHBHOW KOMIICTGHTHOCTH B OOIICHUH U
COTPYIHUYECTBE CO CBEPCTHUKAMHU, CTAPIIMMU M MIIQJIIIMMU, B 00pa30BaTebHOM,
OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-HCCIEN0BATEIbCKOM, TBOPUYECKOM M JIPYTrUX
BUJIaX JESATEIbHOCTH;

4) yMeHHE SICHO, TOYHO, TI'PaMOTHO WH3JIaraTb CBOM MBICIIHK B YCTHOH H
NUCbMEHHON peuYd, MOHUMATh CMBICT T[OCTABJIECHHON 3a7a4y, BBICTPAUBATh
apryMeHTaIus, IPUBOAUTh IPUMEPHI U KOHTIIPUMEPHI;

5) mpesicraBieHne O MaTeMaTHYeCKOH Hayke Kak cdepe 4YeIoBeYeCKOu
NesSTeNnbHOCTH, 00 JdTamax e€ pa3BuUTUSA, O €€ 3HAYMMOCTH, ISl Pa3BUTHS
UBUJIU3ALINY;

6) KpUTHYHOCTDh MBINIJICHHS, YMEHUE PAcIo3HATh JOTHYECKH HEKOPPEKTHBIC
BBICKa3bIBaHMsI, OTJIMYATh TUTIOTE3Y OT (haKTOB;

7) KpeaTUBHOCTh MBINIJICHHS, WHUIMATHBA, HAXOIYMBOCTh, AKTUBHOCTH IPH
pelIeHUH anredpandecKux 3aj1ay;

8) yMeHHe KOHTPOJIMPOBATH MPOIECC M PE3YJIbTaT YUeOHOH MaTeMaTHdecKon
NEeSATENbHOCTY;

9) cOCOOHOCTHh K AMOIMOHATBHOMY BOCIIPHUATHIO MaTeMaTHUECKUX 00BEKTOB,
3a71a4, PEMICHUN, PACCYyKICHUN.

Memanpeomemuule:

1) ymeHue caMOCTOSITENILHO IUIAHUPOBATH aJbTCPHATHUBHBIC MyTH JOCTHXKCHHEC
IeNne, OCO3HAHHO BbIOMpaTh HambOonee 3PGHEKTUBHBIE CHOCOOBI PEIICHHI
y4eOHBIX W TTO3HABATEILHBIX 3a/1a4;



2) yMeHHE OCYLIECTBIISTh KOHTPOJb [0 PE3yJIbTaTaM M IO CIIOCo0y AeHCTBUi
Ha yPOBHE POM3BOJILHOIO BHUMAHUS M BHOCUTHh HEOOXOUMBIE KOPPEKTHUBHI,

3) yMeHHE aJeKBAaTHO OICHMBATh MPABWIBHOCTh M JIK OIIMOOYHOCTH
BBITIOJIHEHUSI y4eOHOM 3ajauu, €€ OOBEKTHUBHYIO TPYAHOCTh U COOCTBEHHBIC
BO3MOKHOCTHU €€ PEIlICHHUS;

4) 0CO3HAHHOC BJIAJICHUE JIOTMYCCKUMHU JCHCTBUSIMHU ONPEIACICHUS TOHSTHH,
00001IeHNS, YCTaHOBJICHUS aHAJIOTUH, KiaccupuKallid  Ha  OCHOBE
CaMOCTOSITETTLHOTO BEIOOpA OCHOBAHUM M KPUTEPUEB, YCTAHOBJICHUS POJOBHUIOBBIX
CBs3€i;

5) yMeHHe  yCTaHABJIMBAaTh  IPUYMHHO-CJICJICTBCHHBIC  CBS3HM, CTPOWTH
JIOTUYECKOE PACCYXKJCHHE, yMO3aKIloueHue (MHIAYKTUBHOE, NEIYKTHUBHOE U IO
AQHAJIOTUH) U BBIBOJIBI;

6) ymeHue  co3gaBaTh, INPUMEHATH W MPeoOpa3oBBIBATh  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA, MOJCIA W CXEMbl [JIsi perieHus YYeOHBIX U
MO03HABATEIbHBIX 33/1a4;

7) yMEHHE OpraHu30BbIBaTh YUeOHOE COTPYAHHYECTBO W COBMECTHYIO
JIESITENBHOCTh C YYHUTENIEM M CBEPCTHUKAMH: OMPENESATh ILIeNH, pacrpeneseHue
GyHKUMA W pojed y4acTHHKOB, B3aUMOJIEMCTBHE W OO0IIME CIOCOOBI paldoThI;
yMeHHE padoTaTh B TPYIIE: HAXOAUTH OOIINE PEIICHUS W pa3peniaTh KOH(IUKTHI
HAa OCHOBE COTJIaCOBaHUsS TMO3MIMI W ydeTa WHTEPECOB; CIylIaTh MapTHEPA;
dbopMyTHpOBaTh, APTYMEHTUPOBATh M OTCTAUBATh CBOE MHEHUE;

8) chopMUPOBAHHOCTH yU4eOHON M OOIICIONb30BATEIHCKON KOMIIETEHTHOCTH B
00JaCTH  WCIIONB30BAaHUS HMH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TE€XHOJOTHI
(MKT-koMIETEHTHOCTH);

9) nepBOHAYANIBHBIC MPEICTABJICHUS 00 WJIEAX U O METOJaX MaTEMAaTHKH Kak
00 YHHBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKHU, O CPEICTBE MOJICTIUPOBAHMUS SIBIICHUIN
U TIPOIIECCOB;

10) YMEHHE BUAETh MAaTEeMaTHYECKYI0 3a7auy B KOHTEKCTE MpOOJIeMHOM
CUTYaIlUH B IPYTUX TUCIUILINHAX, B OKPYXKAIOIIEH KU3HU;

11) YyMEHUE HaxOAWTh B Pa3JIMYHBIX HUCTOYHUKAX HWHGOPMAIIHIO,
HEOOXOIUMYIO JUIsl PEIIeHUS MaTEeMaTUYECKUX MpoOJieM, W TMPEACTaBIATh €€ B
MOHSTHOM (opMe; MPUHUMATH PEIICHUS B YCJIOBHSIX HEMOIHON W HM30BITOYHOM,
TOYHOM U BEPOATHOCTHON MH(POpPMALIHH;

12) yMEHHE TIOHUMaTh U UCIOJb30BaTh MaTEMaTHYECKHUE CPEACTBa
HATTSATHOCTH( PUCYHKH, YEPTEXH, CXEMbl H Jp.) Ui  HWUIOCTpaIuH,
WHTEPIpETAllid, apryMEHTaIuH;

13) yMEHHUE BBIABUTaTh THUNOTE3bl MPU PEUICHUH Y4eOHBbIX 3a1ad |
MOHUMAaTh HEOOXOIUMOCTh UX MPOBEPKH;



14) yMEHUE TPUMEHATh MHIYKTUBHBIE M JIEIYKTUBHBIE CIIOCOOBI
paccyXJIeHUM, BUJETh PA3JIMYHbIE CTPATErUHU PEIIECHUS 3a/1a4;

15) NOHMMaHUE CYIIHOCTH AJITOPUTMHYECKUX MPEANUCAHUN U yMeHHE
JEICTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

16) YMEHHE CaMOCTOATENbHO CTaBUTh LIE€JIH, BBIOMPATh M CO3[aBaTh
QITOPUTMBI JJI PEIIeHUs] y4eOHBIX MaTEMaTUYECKUX MPOOIIeM;

17) YMEHHE IJIaHUPOBATHh U OCYIIECTBIATH JAEATEIBHOCTD, HAIIPABIECHHYIO
Ha peLIEHHUE 3a/]1a4 UCCIIE0BATENbCKOIO XapaKTepa.

npeomemmuuie:

1) ymenue paboTaTh € MaTEMAaTHYECKUM TEKCTOM (CTPYKTYpUpPOBAHHE,
U3BJIEYEHUE HEOOXOAMMOW WH(pOpMAIMH), TOYHO M TPaMOTHO BBIPAKATh CBOU
MBICIA B YCTHOM M THMCBMEHHOM peEdYd. IPUMEHSAS MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY, MCHOJIb30BaTh PA3JIUYHbIE SI3BIKM MATEMaTUKH (
CIIOBECHBI, = CHMBOJIIMYECKUH, Tpaduyeckuii), 0OOCHOBBIBATH  CYKICHUS,
HOPOBOJIUTH KJIACCU(PHUKALUIO, TOKa3bIBATh MAaTEMaTHUECKUE YTBEPKICHUS;

2) BajicHue 0a30BOW IMOHATUHHBIM amilapaToM: HMMETh TNPEACTaBICHUE O
quciie, BIAJACHUE CHMBOJBHBIM SI3bIKOM aireOpbl, 3HAHHUE DJIEMEHTapHBIX
(YyHKIMOHAIBHBIX ~ 3aBUCUMOCTEH,  (opmMupoBaHME  MPEACTABICHHH O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MUPE U O Pa3IMYHbIX CIIOCO0aX UX
U3y4eHHUs, 00 OCOOEHHOCTSAX BBIBOJOB M IPOrHO30B, HOCSIIMX BEPOSTHOCTHBIH
XapaKTep;

3) yMeHHME BBINOJHATH ajreOpanyeckue MpeoOpa3oBaHUs PaIlMOHATBHBIX
BBIPAKEHUN, MPUMEHATh WX JJI pElIeHHUs y4yeOHBIX MaTeMaTUYeCKUX 3ajad U
3aJ1a4, BOZHUKAIOIIMX B CMEKHBIX YUEOHBIX MTpeIMEeTax;

4) yMeHUE TIOJIB30BaThCS MaTEMAaTHUECKUMU (POpMyTaMu M CaMOCTOSITEIBHO
COCTaBJIATH (POPMYJIBI 3aBUCUMOCTEH MEXIY BEIMUYMHAMHU Ha OCHOBE 00OOIICHHUS
YaCTHBIX CIIy4aeB U SKCIIEPUMEHTA;

5) ymeHue pemarb JUHEWHBIC W KBaJpaTHbIC YPABHCHUS M HEPABCHCTBA, a
TAaK)K€ IPUBOAMMBIE K HHM YPaBHEHHs, HEPABEHCTBA, CHUCTEMBI; IPUMEHSTH
rpaguueckue TMpeACTaBICHHUS JUIsl pEIIeHUs W HCCIEAOBaHUS YypaBHEHUH,
HEPABEHCTB, CUCTEM; NMPHUMEHSATHh MOJTYYEHHbIE YMEHHUS Uil PElIeHUs 3a1ad U3
MaTEMaTUKH, CMEKHBIX NIPEAMETOB, IPAKTUKU;

6) oBnameHue cucTeMoil (YHKIIMOHAIBHBIX MOHATUH, (QYHKIIMOHAIEHBIM
A3BIKOM M CHMBOJIHMKOM, yMEHHME CTPOUTHh TIpaUKu (PYHKIMHA, OMHMCHIBATH HMX
CBOMCTBa, WCIOJIb30BaTh (PYHKIMOHATbHO-TpapUuecKue NpeICTaBICHUs s
ONMCAHMS U aHAJIM3a MAaTEMATUYECKUX 3a7]a4 U PEaIbHbIX 3aBUCUMOCTEN;

7) OBIIaJIcHUE  OCHOBHBIMH  CIIOCOOaMHM  TIPEJICTABICHHUS W  aHalM3a
CTaTUCTUYECKUX JIaHHBIX; YMEHMs pelaTh 3a/Jadyd Ha HAXOXKIEHUE YacTOThl U
BEPOSATHOCTHU CIIyYaWHBIX COOBITHH;



8) yMeHHE TNPUMEHATh W3yYEHHBIC IIOHATHSA, PE3YJbTaThl M METOJBI IIp
pelleHny 3aJad U3 pPa3lIMyHbIX pa3/lelioB Kypca, B TOM 4YHUCIE 3ajad, He
CBOJISIITUXCSI K HEMOCPEICTBEHHOMY ITPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.

COAEP KAHUE OBYYEHUSA
1. Panmonanbubie gpoou (30 u)
ParmmmonanpHas 1po6s. OCHOBHOE CBOMCTBO APOOH, COKpAIICHHUE IPOOCH.
ToxnecTBeHHbIE TMPeoOpa3oBaHUs PAMOHAILHBIX BbhIpAKCHUN. DyHKIHS

y =§ u ee rpaduxk.

OcHoOBHasi 11e1b — BbIPaOOTaTh yMEHHUE BBINOIHATh TOXKIECTBEHHBIE
npeo0pa3zoBaHus PallMOHAIBHBIX BBIPAXKEHUH.

Tak kak AEHCTBUS C palMOHAIbHBIMU JPOOSIMH CYHIECTBEHHBIM 00pa3oM
OMMPAIOTCS HA JIEUCTBUS C MHOrOYJIEHAMH, TO B Haudaje TEMbl HEOOXOIUMO
HOBTOPUTH € yJalTUMUCS MPeoOpa30BaHUs LIETIbIX BBIPAKECHHIA.

['maBHOE MeCTO B JaHHOU TeMe 3aHUMAIOT AITOPUTMBI ACHCTBUM C APOOSIMHU.
VYyamuecst JOJKHBI IOHUMAaTh, YTO CyMMY, Pa3HOCTb, MPOU3BEIECHUE U YAaCTHOE
npo0Oeit Bcerga MOXKHO TPEACTaBUTH B Buie japodu. [Ipuobperaembie B JaHHOM
TEME YMEHUS BBINIOJIHITH CIOKEHUE, BBIUUTAHUE, YMHOXKEHHUE U JIeJIeHUuEe Apodei
ABJIIOTCS ONOPHBIMU B MpeoOpa3oBaHUsAX APOOHBIX BbipakeHuil. [loaTtomy um
cienyer yAenutb ocoboe BHUMaHue. HerenecooOpa3Ho mepexoauTh K
KOMOMHUPOBAHHBIM 33JIaHUSAM Ha BCE JEHUCTBUA C APOOSIMHU MPEkKIE, 4eM OyayT
YCBOEHBI OCHOBHbBIE aJITOPUTMBI. 3aJjaHusI Ha BCE AEUCTBUS C IPOOSMU HE JOKHBI
OBITh U3JIMILIHE TPOMO3AKUMHU U TPYJTOEMKHUMH.

[Ipyn HaxOXIeHWHM 3HAYCHHWM OPOOEH MArOTCs 3aJaHusl HA BBIUYMCICHUS C
NOMOLIBI0  KalbKyJlsiTOpa. B  nmaHHOW Teme pacumupsiioTcs CBEACHUS O
CTaTUCTUYECKUX XapaKTePUCTUKaX. BBOOUTCS MOHATHE CPETHETO FrapMOHUYECKOTO
psAlla MOJIOKUTEIbHBIX YUCEL.

N3ydyeHune TemMbl 3aBEpIIAECTCS PACCMOTPEHUEM CBOMCTB rpaduka pyHKIUU

<
I
I

2. KBagpatublie kopHH (25 1)

[Tonsitue 00  wppamumoHanbHbIX — uynciax. OOmme  cBemeHus o
NEHUCTBUTENBHBIX yucnax. KBagpaTHeli kopeHb. [loHsATHE O HaxoXaeHUU
npUOIMKEHHOTO 3HAYEHUs! KBaApPaTHOro KopHs. CBoiicTBa KBaJpaTHBIX KOpPHEH.
IIpeo6pa3zoBaHus BRIPAXKEHHIA, CONEpPKAIIUX KBAApaTHbIe KOpHU. DyHKIHMS y = /X
ee CBOICcTBa U rpaduk.

OcHOBHas 11eJIb — CUCTEMATU3UPOBATh CBEJICHUS O PAllMOHAIBHBIX YUCIaX U
JaTh TpPEJCTaBlIeHUuE OO0 UpPpalMOHANBHBIX YMCIAX, PACUIMPUB TEM CaMbIM
HOHATHE O YHCIIE; BBIpa0OTaTh YMEHUE BBINOIHITH MPEOOPA30BAHUS BHIPAKEHUH,
CoZIepKallUX KBaApaTHbIE KOPHH.

B nanHO# Teme ydaniuecs nojay4aroT Ha4aJIbHOE MPEICTABICHUE O MOHITUH
neiicteurenbHoro yucia. C 3Tod wLenbio 000OHIAIOTCS M3BECTHBIE YYaIUMCS
CBEIICHMS O PAallMOHAIBbHBIX uyMciax. 11 BBEAEHUS NOHATHA HPPALUOHAIBHOTO




Yyucia UCHOJIb3YETCS MHTYUTUBHOE MPEICTABIEHUE O TOM, YTO KAXKIBIA OTPE3OK
UMEET JUIMHY WM IIOTOMY KaKIOM TOYKE KOOPIAMHATHOW NPAMOM COOTBETCTBYET
HekoTopoe uyucio. IlokasplBaeTcsi, 4TO CYIIECTBYIOT TOYKH, HE HMEIOIINE
paloHaIbHbBIX abCITCC.

IIpy BBeIEHMM TIOHATHS KOpPHSA IIOJIE3HO O3HAKOMHUTH YYalllUXCAd C
HAXO0KJIEHUEM KOPHEH C ITOMOIIBIO KaJbKYJIATOPA.

OCHOBHOE BHHMaHHUE YAETSETCS MOHITHIO apU(PMETUIECKOTO KBaIpPaTHOIO
KOpHS M CBOICTBaM apu(PMeTHUYECKHUX KBaJpaTHbIX KOpHEH. Jloka3pIBaroTcs

TCOPEMBI O KOPHC H3 IIPOU3BCACHHUA H [ o0H, a TaKxKe TOXIOCCTBO \/&2 =|a,
b

KOTOpBbIE MOIYYaroT MPUMEHEHUE B NMPEOoOPa30BAHUAX BBIPAXKEHUMN, COAEpIKALIUX
KBaJlpaTHble KOpHU. CrenuanbHOC BHUMAaHHE YACHAETCS OCBOOOXKIECHUIO OT
a a
NCRECEN
YMeHue mpeodpa3oBbIBaTh BHIPAKEHUS, COJEpKAIUE KOPHHU, YaCTO UCIIONIb3yeTCs
KaKk B CaMOM Kypce airedOpbl, TaK M B Kypcax T€OMETpPHH, anreOpbl M Hauail
aHaJIn3a.

[Ipomomxkaercss pabora 1Mo pa3BUTHIO (DYHKIIMOHATBHBIX MPEICTABICHUN
yuamuxcs. PaccmarpuBarorcs (QyHKImHs y=-/x, ee cBoiictBa u rpaduk. [Ipu

HPppAaINOHAJIBHOCTH B 3HAMCHATCIIC I[pO6I/I B BBIPAXCHUAX BHUA

M3y4eHHU (QYHKIUU Yy =+/X MOKa3hIBAETCA €€ B3aMMOCBA3b C pyHKIHeE y = X*, rae
x> 0.

3. Ksagpatusblie ypaBHeHusi (30 u)

KBanparnoe ypaBHeHune. @Popmyrna KOpHEHW KBAAPaTHOIO YPAaBHEHUS.
Pemenue panuoHanbHBIX ypaBHeHHH. Pemenue 3amay, OpUBOASIIMX K
KBa/IPAaTHBIM YPaBHEHUSAM U NMPOCTEUILINM PAllMOHAIBHBIM YPaBHEHUSIM.

OcHoBHas 11e1b — BbIpa0OTaTh YMEHHMs peliaTh KBaJIpaTHbIE YpaBHEHUS U
OpOoCTENINE pallMOHATbHBIE YPABHEHUS M IPUMEHSTh UX K PELICHUIO 3aa4.

B nHauvane TeMbl MPUBOIATCS NMPUMEPHI PEUICHUS HEMOJHBIX KBaJIPATHBIX
YpaBHEHHI. DTOT MaTepHall CUCTEMAaTH3upyeTcs. PaccMarpuBaroTCsl aaropuTMbl
pELIEHHs] HEMOJIHBIX KBAJAPATHBIX YPAaBHEHUH PA3IMYHOIO BHUJIA.

OCHOBHOE BHUMAHHUE CIICAYET yICIUTh PEIICHHI0 ypaBHEeHNMl Buaa ax” + bx
+ ¢ =0, tne a # 0, c ucnonp3oBanuem ¢Gopmyibl KopHeWl. B naHHOM Teme
ydamigecss 3HaKomsTcs ¢ Qopmymnamu Buera, BBIpOKAIOMIMMH CBSI3b MEXKIY
KOPHSIMU KBaJpaTHOI'O0 ypaBHEHUs U ero kodpduuuentamu. OHU UCTIONIB3YIOTCS B
JaNbHEHMIIEeM TMpU JI0KAa3aTENbCTBE TEOPEMbl O PAa3J0KEHWH KBAAPATHOIO
TPEX4YJICHA HA JTUHEWHbIE MHOKHUTEIH.

VYyamuecs: OBIaEBaOT CIOCOOOM peElIeHHUs] APOOHBIX palMOHATBHBIX
YPaBHEHUW, KOTOPBIA COCTOUT B TOM, YTO PELICHUE TaKUX YPABHEHUN CBOJIUTCS K
PELIEHNIO COOTBETCTBYIOUIMX LIENbIX YPABHEHUN C MOCIEAYIOIIUM HCKIHOYEHUEM
MIOCTOPOHHUX KOPHEM.

N3ydeHne naHHONW TeMbl MO3BOJSET CYLIECTBEHHO PACUIMPUThH ammnapar
YpaBHEHUI, HCTIOIb3YEMBIX ISl PEILIEHUSI TEKCTOBBIX 3a/ad.

4. HepaBeHncrtBa (24 u4)




Hucnosble HepaBeHCTBA M UX cBoucrBa. [lounmenHoe crnoxenue u
YMHOKEHUE YHCJIOBBIX HEpaBEHCTB. [lorpemHocTh U TOYHOCTh MNPUOIMKEHUS.
JIvHeHbIEe HEpaBEHCTBA C OJHOU IEPEMEHHOMN U UX CUCTEMBI.

OcHOBHas 11€71b — O3HAKOMUTh YYAIIUXCSA C TPUMEHEHUEM HEPABEHCTB A
OLICHKM 3HA4YEHUN BBIPAXKEHUH, BBIPA0OTATh YMEHHE pelarh JUHEHHbIE
HEPABEHCTBA C OJTHOM NEPEMEHHON U UX CUCTEMBI.

CBolicTBa YHCIIOBBIX HEPABEHCTB COCTABISIIOT Ty 0a3y, Ha KOTOpOH
OCHOBAHO pPEIICHUE JIMHEHHBIX HEPABEHCTB C OJHOW NEpPEMEHHOM. TeopeMbl O
MOWIEHHOM CJIO)KEHUM W YMHOXKEHUU HEPABEHCTB HAXOMSIT MPUMEHEHHUE TIpU
BBIIIOJIHEHUU TMPOCTEUIINX YIOPAXKHEHUM HA OLIEHKY BBIPAXECHUN 110 METOAY
rpanull. BBojsATcs  MOHATHS  aOCOMIOTHOM  MOTPEIIHOCTM U TOYHOCTH
pUOTMKEHUS, OTHOCUTEIHHOM MOTPEITHOCTH.

YMeHus: IpoOBOAUTH JACAYKTUBHBIE PACCYXKIACHUS IOJYy4arOT Pa3BUTHUE Kak
IIPU J0KA3aTEJIbCTBAX YKA3aHHBIX TEOPEM, TaK U MPHU BBINOJHEHUH YIPAKHEHUN
Ha JI0KA3aTeNbCTBA HEPABEHCTB.

B cBsA3M ¢ pelieHreM JTMHENHBIX HEPABEHCTB C OJHOW NMEPEMEHHOM aeTCs
MOHATUE O YHCIIOBBIX MPOMEXKYTKAX, BBOASATCS COOTBETCTBYIOIIME HA3BaHUS WU
o0o3HaueHusi. PaccMOTpeHHIO CHCTEM HEpPaBEHCTB C OJHOW IEepeMEHHOM
MPEAIIECTBYET O3HAKOMJICHHE YYAIIMXCS C MOHSATHUSIMU IIEPECEUYEHU U
00bEINMHEHNSI MHOXKECTB.

[Ipu penieHUH HEPABEHCTB UCMOJB3YIOTCS CBOMCTBA PaBHOCHJIBHBIX
HEPABEHCTB, KOTOPHIC pa3bICHIIOTCS HA KOHKPETHBHIX mnpuMmepax. Ocoboe
BHHUMaHHUE CIEYET YIAEIUTh OTPA00TKE YMEHHS pellaTh MPOCTEillne HepaBeHCTBA
BUAA ax > b, ax < b, ocraHoBUBIIKCE clielMaIbHO Ha cirydae, koraa a < 0.

B a10il Teme paccMaTpuBAETCA TaKXKE PEIIEHUE CUCTEM JBYX JIMHEUHBIX
HEPABEHCTB C OJHOMN MEPEMEHHOM, B YACTHOCTH TAKHUX, KOTOPBIE 3AMMCAHbI B BUJE
JIBOMHBIX HEPABEHCTB.

5. CreneHb ¢ HeJabIM MOKa3arejaeM. JJIeMEHTbI CTATUCTUKH (13 1)

CreneHb ¢ LENBIM TOKa3aTeaeM U ee cBorcTBa. CTaHIApTHBIM BUJ YMCIA.
[TpuGnu>KeHHBIN BBIUNCICHUS.

OcHoBHasl 1eJb — BBIPAOOTaTh YMEHHE NMPUMEHSITH CBOMCTBA CTENECHH C
IEeNbIM TIOKa3aTelieM B BBIYUCICHUSIX U TPeoOpa3oBaHUsX, CPOpMUPOBATH
HavaJIbHbIE TPEJICTABIICHUs O cOOpe U TPYNIUPOBKE CTATUCTUYECKUX JTaHHBIX, UX
HarJIsiTHOW HHTEPITPETALUU.

B sroit Teme popmynupyroTcsi CBOMCTBA CTEIEHM C IIEJIBIM IOKa3aTelIeM.
Merton noKa3aTenbCcTBA ATUX CBOWCTB IMOKA3bIBAETCA HA MPUMEPE YMHOXKEHUS
CTEIEHEN C OJWHAKOBBIMM OCHOBaHUAMHU. J[a€TCAd MOHATHE O 3alMCU YHWCIA B
craHaaptHoM Buzae. IlpuBoasTcs npuMepbl HWCIONB30BAaHUS  TAKOW 3allMCU B
(u3HKe, TEXHUKE U IPYTUX 00JIACTIX 3HAHUI.

VYyamuecss MNOMy4YarOT HA4daJIbHbIE IPEICTABICHUS 00 opraHuzaluu
CTaTUCTUYECKUX HCCieqoBaHUN. OHU 3HAKOMATCS C MOHATUSIMU T'€HEPAIBHOU U
BBEIOOPOYHON ~ COBOKYITHOCTH. IIpuBoasTcss ~ mpuUMeEpsl  IPEACTABICHUS
CTaTUCTUYECKUX JAHHBIX B BHUJE TaONUI[ YaCTOT M OTHOCUTEIBHBIX YaCTOT.
YyammmMcs mpeiaraloTcsl 3aJaHus Ha HAXOXKJIEHUE MO TaOJHIE YacTOT TaKHX
CTaTUCTUYECKUX XApPAaKTEPUCTHUK, KaK cpedaHee apudpMeThyeckoe, Mojaa, pa3Max.




PaCCManI/IBaCTCSI BOIIPOC

(6] HaFHHHHOﬁ HHTCpIHpCTaAllU CTaTUCTUYECKOU

uHpopmaru. M3BecTHbIE ydYamuMcs CIOCOOBI HATJISAHOTO MPEACTABICHHUS
CTaTUCTHYECKUX JAHHBIX C IIOMOIIBIO CTOJOYATBIX W KPYTOBBIX JHarpamMm
paCIIMPSIIOTCS 3@ CYET BBEACHUS TaKUX MOHATUH. Kak moimron u rucrorpamma.
OcHoBHas 1eJab — cOPMHUPOBATH HAYAIBHBIC TPEJICTABICHUS O cOope u
IPYNIUPOBKE CTATUCTUUECKUX JaHHBIX, MX HATJISTHON MHTEPIPETAIUU.

6.1ToBTOpenne (14 1)

TeMaTHuecKoe IJIAHUPOBAHME YUEOHOI0 MaTepuajia

Ne Tema KoJu-Bo XapaKTepuCTHKA OCHOBHBIX BUI0B
4acoB AeSITeJIbHOCTH YYeHUKA
(Ha ypoBHe Y4eOHbIX AeiiCTBH)
I'naBa 1. Paunonauabnbie a1poou (30 yacos) dopMUpPOBATE  OCHOBHOE  CBOMCTBO
1 | ParmonanbsHbIe 1poOU U WX CBOMCTBA 5 palMoHaIbHON IpOOU U MPUMEHSTh €ro
2 Cymma 1 pa3HOCTb Ipobeit 8 IS npeobpa3oBaHus IpoOeii.
KonrponbHas padora Nel no teme: 1 BhINONIHATE  CIOXKEHUE,  BBIYUTAHHE,
«CymMma 1 pa3HOCTh JpoOeii» YMHOXE€HHUE U JICJICHUE PallMOHAJIbHBIX
AHanu3 KOHTPOJIBHON paboTHI 1 npo0eid, a TaKkKe BO3BEIECHUE JpoOU B
3 HpOI/I3BeI[eHI/IC M 4aCTHOE Hp06ef/j 13 CTCIICHb. BruinmonHaTs pa3/In4YHEIC
KontponbHas padota Ne2 o teme: 1 npeo6pa3013aHH>1 pallnoHaIbHbIX
«JleficTBHS ¢ anreOpandecKuMu BBIPKEHUM, JOKa3bIBaTh TOXKJECTBA.
JPOOIMI» 3HaTh  CBOHWcTBAa  (QYHKIUH Y =
AHanu3 KOHTPOJILHON PabOThI 1 S, rnek #0, U yMmMerb CTpOUTh €&
rpadux.
I'naBa 2. KBagparHabie KopHH (25 yacoB) [IpuBOoAUTE mpUMEpPBl PALMOHAJIBHBIX U
4 JlelicTBUTENBHBIE YUCTIA 3 MppalMOHAIBHBIX  yucel. Haxoautsb
5 ApudmMernueckuii KBapaTHBINA 6 3HauYCHUS apu(hMETUUECKUX KBaJAPATHBIX
KOpPEHb KOpHEH, UCIIONIBb3YS npu
6 CBoiicTBa apru(hMETUYECKOTO 4 HEOOXOIUMOCTH KaTbKyISATOP.
KBaJIPATHOTO KOPHs Jloka3piBaTb TEOpPEMbl O KOpHE U3
Konrponsnas pa6ota Ne3 mo teme: 1 NPOM3BEICHUA M JPOOH, TOXKIAECTBO
«ApubMeTniecKnii KBaApaTHBIN Vaz = |a|, [IPUMEHSATH ux B
KOPEHb)» npeoOpa3zoBaHUN BBIPAXKEHUIA.
AHaJIN3 KOHTPOJIBHOM pabOThI 1 OcB0OOOXKAaTBCA OT HUPPAIMOHATBLHOCTH
7 IIpuMeHeHne CBOHCTB 8 B 3HAMEHATENAX IpodOeil Buaa %, \/Ei NG
apHQMETHYECKOrO KBaJPATHOro BbIHOCUTH MHOXXUTENB 33 3HAK KOpH_ﬂ u
KOpHA BHOCUTh MHOXXHTENIb MOJ 3HAK KOPHS.
Kontponbnas pabora Ngf 1o Teme. 1 Hcnonb30BaTh KBaJpaTHbIE KOPHU JJIS
«ITpumeHneHne CBOKUCTB
BBIPAKEHUS NepeMEHHBIX u3
apU(METHICCKOrO KBAPaTHOrO r€OMETPUYECKUX U (buznyeckux
KOpHA» dopmyn. Crpouts rpaduxk GYHKIUU
AHanu3 KOHTPOJIbHON pabOThI 1

y = +\/x u wamocTpupoBath ¢ rpaduka
e€ CBOMCTBA.




I'naBa 3. KBagparubie ypaBuenus (30 yacos) Pematp KBaJIpaTHBIC YpPaBHEHHUS.
8 | KBaaparHoe ypaBHEHHE U €r0 KOPHU 16 Haxonute no100pomM KOpHU
KontponsHas padota Ne 5 o teme: 1 KBAJPAaTHOTO yPaBHEHUS, MCIIOJIb3Ysl
«KBagpaTHOE ypaBHEHHE U €0 TEOpEMY Buera. HccnenoBath
KOPHW KBa/IpaTHbIE yYpaBHEHHUS o
AHanu3 KOHTPOJIBHOM paboThI 1 JOUCKPMMHMHAHTY M Kod(duuuenram.
9 | JlpoGHbIe paroHAIbHBIC YPAaBHCHUS 10 Pematp IpOoOHbIE paloHaIbHbBIC
KonTtponbshas pabora Ne6 mo Teme: 1 ypaBHCHUA, CBOIA PCEHICHUE  TaKuxX
«KBaI[paTHBIG YpaBHEHUS U YpPaBHCHHH K K PCHICHHUIO JIMHCHHBIX H
YpaBHEHUS, CBOIAIINECS K KBaJIpaTHBIX ypaBHCHHH Y
KBaJ[paTHBIM» IMOCJIICAYIOIIUM HNCKIHOYCHHUEM
AHanmu3 KOHTPOJIBHON PabOTHI 1 IIOCTOPOHHHX KOpHEH. Pewars
TEKCTOBBIE  3aJlaud, HCHOJB3yS B
KauecTBEe  aireOpanvyeckoll  MOeNu
KBaJpaTHbIC U IPOOHBIC YPAaBHECHMUSI.
I'naBa 4. HepaBencrBa (24 yaca) dopMUpOBaThL U JIOKA3bIBATh CBOMCTBA
10 UucnoBble HEPABEHCTBA U UX 9 YUCJIOBBIX HEpaBEHCTB. Vcrnosib30oBaTh
CBOMCTBA anmapaT HEpaBEHCTB IS OLIEHKHU
Konrponsnas pa6ota Ne7 mo teme: 1 IOTrPEITHOCTH u TOYHOCTHU
«HucnoBpIE HEPABEHCTBA U UX npubmkenus. Haxonute mnepeceuenue
CBOICTBa» U 00bEeIMHEHHE MHOXKECTB, B YACTHOCTHU
AHaJI3 KOHTPOJIBHON pabOThI 1 YUCIIOBBIX  IPOMEXKYTKOB.  Pemars
11 | HepaBeHcTBa C OJIHOU MEPEMEHHOM U 11 JMHEHHBIE HEPABCHCTBA. Pewats
X CHCTEMBI CHUCTEMBbI JIMTHEHHBIX HEPABEHCTB, B TOM
KOHTpOJ'IBHaﬁ pa6OTa Ne® o Tteme: 1 YHUCJIC TaAKHNX, KOTOPBIC 3allMCaHbl B BUIC
«HepaBeHCTBa ¢ OJIHON TTIEPEMEHHOU JBOMHBIX HEPABCHCTB
U UX CUCTEMBI»
AHanu3 KOHTPOJIbHOM paOOThI 1
I'naBa 5. CteneHs ¢ meJbIM NMOKa3aTeaeM. JJieMeHThI cTATUCTHKH (13 yacoB)
12 | Crenens c 1ebIM TTOKa3aTeneM u eé 7 3HaTh ONpEIEICHUE U CBOMCTBA CTENEHU
CBONCTBA C 1menbIM mokazareneMm. [IpumeHsTh
KoutponbHas padota Ne9 o teme: 1 CBONCTBA CTEIEeHU c LEJTbIM
«CTerneHb C 1eNbIM MOKa3aTeleM U NIOKa3aTeIeM npu BBITTOJTHEHUU
€€ CBOMCTBA» BBIUNCIICHUH 151 npeoOpa3zoBaHUU
AHanu3 KOHTPOJIBHOU PabOTHI 1 BbIpaxkeHu.  Mcnonb3oBare  3amuch
13 DNEeMEHThI CTATUCTUKH 4 YuCel B  CTAaHIAPTHOM  BHIE I

BBIPQKCHUS U COIOCTABIICHHS Pa3MEPOB
00BEKTOB, JJTUTCILHOCTH TPOIIECCOB B
OKpY’KafoIeM MUpe.

[TpuBOoHTH IPUMEPHI
pernpe3eHTaTUBHON 151
Hepenpe3eHTaTUBHOMN BBIOOPKH.

N3Bnekats wuHOpManuioo W3 TaOJIHII
YaCTOT ¥ OPraHU30BBIBATh HH(POPMAITHIO




B BHJIE TaOmUI[ dYacTOT, CTPOUTH
UHTEpBalIbHbIM  psan.  Mcrmonb3oBaTh
HaIJISIAHOE IIPEACTABICHUAE
CTaTUCTUYECKOW uWHGOpPMAIUU B BHJE
CTOJIOUATBIX M KPYIOBBIX JHarpaMM,
MIOJIMTOHOB, TUCTOIPaAMM.

IToBTOopenue(14 yacoB)

Wrorosas KOHTPOJIILHON PabOTHI

UTOI'O 136

Ilnanupyemble pe3yabTaThl H3YyUYeHUs] Kypca ajaredpsl B 8 Kiacce

PATIMOHAJIBHBIE UM CJIA

OO0yyuaromuncs HayIuTCs:

1 )moHUMaTh 0COOEHHOCTH JIECATUYHON CUCTEMBI CUUCIICHHS;

2)BrageTh MOHITUSIMU, CBSI3aHHBIMH C JICTUMOCTBIO HATYpPaIbHBIX YHUCEIT,

3)BBIpaXkaTh yKciia B 9KBUBAJICHTHOM (hopme, BEIOUpas Hanboliee
MOJIXOJISATIYIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlNH,

4) cpaBHUBATh U YIOPSIOYMBAThH PAIIMOHATIBHBIC YNCIIA;

5) BBITIOJTHATH BBIYUCIICHHSI C PAllMOHATBHBIMHA YUCIIAMH, COUYETAs] YCTHHIC U
MUCHbMEHHBIE TIPUEMBI BEIYUCIICHUN, TPUMEHEHUE KaJTbKYJISATOPA;

OO0yy4aromuncs MOJYIUT BO3MOYKHOCTb:

6) TO3HAKOMHUTHCSI C TIO3UIIMOHHBIMU CUCTEMaMHU CYUCIICHHSI C OCHOBAHUSMH,
OTJIMYHBIMH OT 10;

7)yrayOuTh U pa3BUTh MPEACTABICHUS O HATYPAIBHBIX YACIAX W CBOWCTBAX
JIEIIUMOCTH;

8) HAyYUTHCS UCITONIB30BATh MPUEMBI, PAITMOHATU3UPYIONINE BEIYCHIICHHSI,
IPUOOPECTH MPUBBIYKY KOHTPOIHPOBATH BRIYUCIICHHUS, BRIOUPAsS TIOIXO SN IS
CUTYaIlUH C1oco0.

JIEMCTBUTEJILHBIE UM CJIA
OO0yyaromuics HayIuTCs:

1)ucronb30oBaTh HavyallbHbIE MPEJICTABICHUS O MHOXECTBE JIEWCTBUTENbHBIX
YHCEIT;

2) BrniageTs noHSATHEM KBaJPATHOTO KOPHSI, IPUMEHSATh €0 B BRIUMCICHUSAX

OO0yyaromuiics MoJIy4YuT BO3MOKHOCTD:

3)pa3BUTh MPEACTABICHUE O YUCIIE U YUCTOBBIX CUCTEMAaX OT HATYPaJIbHBIX 0
JNEUCTBUTEIIBHBIX YMCEN; O POJIM BBIYMCIICHUN B YEIOBEYECKOMU MPAKTUKE;

4)pa3BuTh W yriayOWUTh 3HAHUS O JCCATUYHOW 3aMUCU JEHCTBUTEIHHBIX YUCEIN
(mepuoauuecKue U HerepruoguIeCcKue Apoon).

N3MEPEHU A, TTPUBJINKEHW A, OLHIEHKN




OOyyaromuiics Hay4YuTCs:

1 )ucrionb30BaTh B X0/1€ PELICHMS 337a4 dJIEMEHTApHbIE IPEICTaBIICHHUS,
CBSI3aHHBIE C MPUOJIMKEHHBIMU 3HAYECHUSIMU BEJIMYHUH.

OOyyaromuics MoIy4uT BO3MOKHOCTD:

2) MOHSTh, YTO YUCIIOBBIE IAHHBIE, KOTOPBIE UCTIONB3YIOTCS TS
XapaKTEPUCTUKU O0BEKTOB OKPY>KAIOIIETO MUPA, SBIISIOTCS NPEUMYIIECTBEHHO
OPUOIMKEHHBIMHU, YTO 10 3aMMCU MPUOIMKEHHBIX 3HAUCHUH, COJIEpKAIINXCS B
UH(GOPMAITMOHHBIX HICTOYHUKAX MOXKHO CYJIUTh O MOTPEIIHOCTH MPUOIUKEHNUS;

3) NOHATH, YTO MOTPEUIHOCTh Pe3yIbTaTa BHIYUCICHHUH TOMKHA ObITH
cor3MepHuMa C MOrPEIIHOCTHI0 UCXOIHBIX TAHHBIX

AJITEBPAMYECKUE BBIPAXKEHW A

OOyyaromuiics HayIuTCs:

1)BraieTh NOHITUIMU «TOXKACCTBOY, «TOXKIAECTBEHHBIE MPEOOPA3OBAHUSIY,
peliaTh 3aa4n, coaeprKalire OykBeHHbIE JaHHbIE, padoTaTh ¢ PopMysIamu;

2)BBITIOJIHATH MPE0OPa30BaHUS BEIPAKEHUMN, COJIEPKAIIMNX CTENEHH C IEIbIMU
NOKa3aTesIMU U KBaJPaTHBIE KOPHH;

3)BBITIOJIHATh TOXIECTBEHHBIE TPEOOPa30BaHUsl PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IpaBWJI HaJl anreOpandecKuMu JpoosiMu

OO0y4aromuiics MoIy4uT BO3MOKHOCTb:

4)Hay4uTHCS BBITIONHATH MHOTOILIIATOBBIE MTPE0OPa30BaHUs pAllMOHAIBHBIX
BBIPAKEHU, TPUMEHSS IIUPOKHUI HAOOp cOCcOOOB U MPUEMOB;

5)IpUMEHSATH TOXKAECTBEHHbIE PE0Opa30BaHUS AJIsl PELICHUS 3a/1a4 U3
pa3IMYHBIX pa3AesioB Kypca.

YPABHEHUA

OO6yyaromuiics HayquTCs:

l)pemars kBajipaTHbIE U APOOHBIE pALlMOHAIbHBIE YPABHEHHSI C OJHOM
IIEPEMEHHOM

2) MOHUMATh YPaBHEHHUS KaK BAXXHEUIIYI0O MATEMATUYECKYI0 MOJIENb /1T
OIKCAHUS ¥ U3yYEHUS pa3HOOOPA3HBIX PEANIbHBIX CUTYaIUi, peliaTh TEKCTOBbIE
3a71a4M AJIre0OpandeckKuM METOI0M

3) npuMeHsTh rpadudecKue NPeACTABICHUS AJI UCCIEIOBaHMS YpaBHEHHMA

YYeHUK MOITYyIUT BO3MOKHOCTb:

4)oBnaaeTh ceUalbHBIMUA IPUEMAMHU PEIICHHS YPAaBHEHUW, YBEPEHHO
NPUMEHSATH anmnapaT ypaBHEHUH JIJIs pelIeHns pa3Ho00pa3HbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX MTPEAMETOB, MPAKTUKU

5) npumeHsTh TpadudecKre MPeACTaBICHUS ISl UCCIIEOBAHNS YPaBHEHUH,
cojiepKaiux OyKBeHHbIE KO3 DUITUEHTHI.

HEPABEHCTBA

OO0yuaromuics HayIuTCs:



1 )moHUMAaTh U IPUMEHATH TEPMHHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIC C
OTHOIIIEHNUEM HEPAaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABECHCTB;

2)peniath JTMHEHWHbIE HEPABECHCTBA C OJTHOM MIEPEMEHHON U UX CHCTEMBI

3) mpuUMEHSTH anmapar HepaBeHCTBA /TS PEIICHUS 337249 U3 Pa3IMIHBIX
pas3zenoB Kypca

OOy4Jaromuiics MOTy4YUT BO3MOKHOCTh HAYUUTHCS:

4)pa3zHo00Opa3HBIM NMPUEMaM JJOKa3aTeIbCTBA HEPABEHCTBA; YBEPEHHO
NPUMEHSTH anmnapaT HEPaBEHCTB IS PEIICHUS Pa3HOOOPa3HBIX MaTEMaTHIECKUX
3a/1a4 ¥ 337a4 U3 CMEKHBIX MPEIMETOB, IPAKTUKH;

S)IpUMEHATh KOOPAMHATHYIO MPSAMYIO Il N300pakKeHHUSI MHOYKECTBA
pelIeHn TMHEWHOTO HEPABEHCTBA.

OCHOBHBIE ITOHATUA,YNUCJIOBBIE ®YHKINUA

OOy4Jaromuiicss HAyYUTCS:

1)moHUMAaTh ¥ UCTIOJIB30BaTh (DYHKIIMOHATIBHBIC TIOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMUECKUE 0003HAYCHUS);

2) ctpouth rpaduky QYHKUMA y = « y=+x YCCIIEI0BATh CBONCTBA

X ,

’

YHCIOBBIX (PYHKIIMI Ha OCHOBE U3YUEHUS MTOBEICHUS UX IPa(UKOB;

3)noHuMaTh GYHKIHUIO KaK BaXKHEHUIITYIO MATEMAaTHYECKYIO MOJEIb IS
OMMCAHUS MPOLECCOB U SIBJICHUN OKPYKAIOLIETO MUPA, IPUMEHATH
(YHKIMOHAIBHBIN SI3bIK AJI OMMCAHUS U UCCIIE0OBAHUS 3aBUCUMOCTEN MEXIY
(bu3MYECKUMU BEITMUYUHAMH.

OOyHaIOMMACS [ 1vyyr BO3MOKHOCT HAYIUTHCS:

4)IpOBOJNTH MCCIIENOBAHUS, CBI3aHHBIC C N3YYCHHEM CBOMCTB (DYHKIIMH Ha
OCHOBE TpauKOB U3YUYCHHBIX (DYHKIIUH

S)ucnonb3oBaTh (PYHKIMOHAIbHBIE MPECTABICHUS U CBOMCTBA (DYHKIIMM JJ1s1
penIeHnss MaTeEMaTUYECKUX 3a1a4 U3 Pa3IMYHbIX Pa3JeaoB Kypca.

OIIMCATEJIbHAS CTATUCTUKA

OO6yyaromuiics Hay4uTCsl UICIIOJIB30BaTh MPOCTEHIINE CTIOCOObI
NpeACTaBICHUS U aHAJIN3a CTATUCTUYECKUX JAHHBIX.

OO0yyaromuics NoJxy4YuT BO3MOKHOCTb MPUOOPECTH OTBIT NPOBEACHUS
CIIy4ailHbIX SKCIIEPUMEHTOB, B TOM YHUCJIE C [IOMOIBI KOMIIBIOTEPHOIO
MOJENUPOBaHMs, UHTEPIPETALMU UX PE3Y/IbTATOB.



TpeOoBaHuss K MATEMAaTHYECKOM MOATOTOBKE

Yposenv o6azamenvnoii noocomosxku odyuarouezoca

YMeTh cokpaimarh anredpandeckue Jpoomu.

YMeTh BBITIONHATH OCHOBHBIE IEUCTBHUSI C alTeOpandecKUMU JTPOOSMHU.
HaxoauTe B HECIIOKHBIX CIy4asiX 3HAUYCHUS KOPHEH.

YMeTh NpUMEHSTh CBOMCTBA apu(PMETUUECKUX KBAAPATHBIX KOPHEHN ISt
BBIYHCIICHUS 3HAUEHUH U MPOCTEUIINX TPEOOPa30BAHUIN YHCIIOBBIX BHIPAKECHHI,
CoJIep KallrX KBaJIPAaTHbIE KOPHHU.

YMeThb perath KBaJIpaTHbIC YPaBHEHUS U IPOOHBIE pAIIMOHAIIBHBIC YPABHEHMUSI.
YMeTh pematbs HECTI0KHbBIE TEKCTOBBIE 33/1a4M C IOMOIIBIO YPABHEHUH.

YMeTh pemath JIMHEHHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOM U UX CUCTEMBI.
YMeTh periath CUCTEMBI JIMHEWHBIX HEPABEHCTB.
YMeTh BBIIOJIHATH OCHOBHBIE IEMCTBHSI CO CTENEHSMH C LEJIBIMU IMOKA3aTEISIMU.

Ypoeenwv 603morcnoii noozomosxku ooyuarouwezocs:

YMeTh BBINIOJIHATh OCHOBHBIE IEUCTBUS C allr€OpandecKuMU JPOOSMHU.

YMeTh BBINOMHATH KOMOMHUPOBAHHBIC YIIPAXKHEHUS HA JCHCTBUS C
anreOpanyecKuMH IpOOSIMH.

3HaTh NOHATHE apUPMETUIECKOT0 KBAJAPATHOTO KOPHSI.

YMeTh NpUMEHSATh CBOMCTBA apU(METUUYECKOTI0 KBaJAPATHOTO KOPHS MIPH
npeoOpa3oBaHUAX BBIPAKEHUH.

YMeTh BBINOJIHATH BEIYUCIEHUS C KANbKYISTOPOM. Y METh PELIATH PA3JTUYHBIC
3a1a4M C IOMOUIBIO KaJbKYJIATOPA.

Nwmetp npencrasieHre 0 UppauoOHAIBHBIX U JECHCTBUTEIbHBIX YNACIIAX.
IToHnMaTh, 4TO ypaBHEHHUS — 3TO MATEMAaTUYECKUN amIapaT peleHus
Pa3HOOOPa3HbIX 3a/1a4 U3 MATEMAaTUKH, CMEKHBIX 00JIaCTel 3HAHUM, MPAKTUKH.
YMeTh pematb KBaJpaTHbe ypaBHEHHS], IPOOHbIE PALIMOHATIBHBIE YPaBHEHUS.
YMeTh NPUMEHSTh KBaJPAaTHbIE YPABHEHHS U IPOOHBIE pallMOHATIbHBIE YPABHEHUS
IIPU PELICHUU 33/1a4.

YMeTb pemarh JIMHEWHbIE HEPABEHCTBA C OJJHOM NIEPEMEHHON U UX CUCTEMBI.
YMeTh pemars CUCTEMBI JIMHEWHBIX HEPABEHCTB.

3HaTh Kak HCIIOJIB3YIOTCA HCPABCHCTBA, IPUMCEPLI UX NIPUMCHCHHA JId pCIICHUA
MAaTCMATUYCCKUX U IIPAKTHYCCKHUX 3aJ/1a4y.

YMeTp pemats NpoCTENIINE YPABHEHUS M HEPABEHCTBA C MOAYJIEM

YMeTh BBINOJIHATH OCHOBHBIE JEUCTBHUSI CO CTEIICHSIMHU C LEIBIMU IT0KA3aTEISIMHU.
Hcnons3oBaTh NPUOOPETCHHBIC 3HAHUSI M1 YMEHUS B IPAKTUYECKOU NESITEIbHOCTH
Y TIOBCETHEBHOM JKU3HU JIJIS BBITIOJIHEHUSI PACUYETOB 1O (hOpMYyJIaM, COCTABJICHHUS

dbopmMyI1, BIpakaroluuxX 3aBUCUMOCTH MEX]ly peaIbHBIMU BETUYUMHAMM.

Ypoeenv ooa3amenvnoit no0comoexku vinycCKHUKa



a+b a+b
a-b a
e Pewume ypaguenue: 2x° +3x+1=0.

e Haiioume paznocms .

. a2
e Paznoorcume Ha mHodcumenu . 2x° +6x—8.

e Ynpocmume svipasicenue . \27 J6-2-8.
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Kpurepuu oueHuBanusi

o anocmume BbIPAdICEHUE |

e Pewwume ypasHeHue .

1.

o Pewuume HEepPaeseHcmeo .

B ocCHOBY KpuTepHEB OLICHKH Y4Ye€OHOM HeSTEeJbHOCTH YYAIMXCS IT0JIOKCHBI
OOBEKTUBHOCTh W €AMHBIN Moaxo. [Ipu 5-0amnbHON OIleHKE sl BCEX YCTAaHOBJICHBI
OOIIEANTAKTUICCKUE KPUTEPHH.

Oyenxa "5" cmasumcs 6 ciyuae:

1. 3HaHus, NOHUMAaHMs, TJIyOMHBI YCBOEHMsSI OOy4YaloOIUMCA BCEro o0bEMa
IPOrpPaMMHOIr0 MaTepuarna.

2. YMeHus BBIIEIATH IVIaBHBIE MOJIO0KEHUS B N3yYEHHOM MaTepuale, Ha OCHOBAHUU
dbakToB M mpuMepoB 0000IIATh, JENiaTh BBIBOABI, YCTAHABIMBATh MEXIPEIMETHBIE U
BHYTPHIIPEMETHBIE CBSI3U, TBOPYECKH MPUMEHSET MOJYyYECHHbIE 3HAHUS B HE3HAKOMOM
CUTYaL1H.

3. OtcyrcTBHE€ OHmMOOK W HEOOYETOB TMpPU BOCIPOMU3BEICHUU H3YYEHHOI'O
MaTepuasia, P YCTHBIX OTBETAaX YCTPAHEHUE OTHEIbHBIX HETOYHOCTEH C IOMOLIBIO
JIOTIOJTHUTENBHBIX BOIPOCOB YUUTENS, COONIIOJICHHE KYJIbTYphl MUCbMEHHOW M YCTHOM
peuu, npaBui 0HopMIIEHUS MTUCbMEHHBIX PaboT.

Ouyenka "4":
1. 3HaHKe Bcero U3y4eHHOro MporpaMMHOr0 MaTepuana.



2. YMeHuil BbIACTATD IJ1aBHbIE NOJI0KEHHUS B U3yYEHHOM MaTepuaie, Ha OCHOBAaHUH
¢dakTOB W mMpuUMEpoB 0000IIATh, J1eNaTh BBIBOABI, YCTAHABIMWBATH BHYTPHUIIPEIMETHBIC
CBSI3U, IPUMEHSATh NOJyUYE€HHbIE 3HAHUS HA IPAKTUKE.

3. HesHauutenbHble (HErpyOble) OMIMOKM W HEOOYETHl MPU BOCIPOU3BENECHHUU
U3YYEHHOr0 Marepuana, COOJIOJ€HUE OCHOBHBIX MPaBUJ KYyJIbTYpbl MUCBMEHHOW U
YCTHOM peuH, npaBui oQPopMIEHUSI TUCbMEHHBIX padoT.

Oyenxa "3" (yposenv npedcmasieHull, cOUemMarnWuxcsa ¢ 1eMeHMaMu HAYYHbIX
NOHAMULL)!

1. 3HaHMe ¥ YCBOGHHE MaTepHalia Ha YpPOBHE MHHHMAIbHBIX TpeOOBaHUIA
MporpaMMbl, 3aTPYJHEHUE IMPU CAMOCTOATEIBHOM BOCIPOU3BEICHUHU, HEOOXOAUMOCTH
HE3HAYNTETHHOUN MTOMOIIH MPENOIaBaTENs.

2. YMeHue pabotarh Ha YpOBHE BOCIPOM3BENICHUS, 3aTPYIHEHUS MPU OTBETaxX Ha
BUJOM3MEHEHHBIE BOIIPOCHI.

3. Hammuume rpy0Ooii OmMMOKM, HECKOJbKHX HETpyObIX MPU BOCIPOU3BEICHUU
M3y4E€HHOI'0 MaTepualia, He3HAYUTEIbHOE HECOOI0ICHNE OCHOBHBIX MPABUI KYJIbTYPhI
MUCHMEHHOW W YCTHOUW peuu, IpaBuil 0hOpPMIICHHS MIChbMEHHBIX PaboOT.

Oyenka "2":

1. 3HaHMe W ycBOEHME MaTepualia Ha YpOBHE HWXKE€ MHUHHMMAJIbHBIX TpeOOBaHMIA
POTrpaMMBl, OT/IEIbHBIE TPECTABICHUS 00 N3YYEHHOM MaTepHale.

2. OrcyrcTBHE yMEHUH paboTaTh Ha YpPOBHE BOCHPOU3BENCHMUS, 3aTPyIHEHUS MPU
OTBETax Ha CTAaHJApPTHBIC BOTIPOCHI.

3. Hamuuume HECKONBKHUX TPYyOBIX OMIMOOK, OOJBIIOTO YHCIIa HETrpyObIX MpHU
BOCTIPOM3BEJICHUHN W3YyYEHHOT'0 MaTepuaja, 3HAuYMTEIbHOE HECOONIOICHHE OCHOBHBIX
NpaBWJ KyJIbTYphl MHCbMEHHONM W YCTHOM peud, MpaBuil O(GOpPMIIEHHS NHChMEHHBIX
paoor.

4.CtaBuTCcs 3a TIOJIHOE€ HE3HaHWE W3YYCHHOrO MaTepuana, OTCYTCTBHE
AJIEMEHTApHBIX YMEHUI U HaBBIKOB.

YCTHBIN OTBET.

Oyenka "5" cmasumcs, ecau yueHux:

1) IlokaspiBaeT T1JIyOOKOE€ M TMOJHOE 3HAHWE M TIOHMMaHHE BCEro 00bEMA
MPOrpaMMHOr0 MaTepHaia; MOJHOE MOHUMAHUE CYIIIHOCTH PACCMATPUBAEMbIX MOHATHH,
SIBJICHUW U 3aKOHOMEPHOCTEU, TEOPUN, B3AUMOCBS3EH;

2) YMeer cOCTaBUTh NOJHBIA M MNPAaBWIbHBIA OTBET HA OCHOBE HW3Y4YEHHOIO
Matepuaia; BbBIJCIATh TJIABHBIC ITOJOXKEHHUS, CAMOCTOSTEIIbHO MOATBEPKIATh OTBET
KOHKPETHBIMU TpUMEpaMH, (akTamu; CaMOCTOATEIBHO W apryMEHTHPOBAHO JIEJaTh
aHaju3, OOOOIICHMS, BBIBOJBI. Y CTaHABIMBATh MEXKIPEIMETHBIC (HAa OCHOBE paHEe
NpUOOPETEHHBIX 3HAHUM) W BHYTPUIPEIMETHBIC CBS3U, TBOPYECKU MPUMEHSITH
MOJIyYCHHBIE 3HAaHHWS B He3Hakomou curyanuu. [locnenoBarenbHO, YETKO, CBS3HO,
000CHOBaHHO M 0€301IMO0YHO U3JIaraTh Y4eOHBIN MaTepua; 1aBaTh OTBET B JJOTMUECKOMN
MOCTIEIOBATEILHOCTY € HCIOJIB30BAHMEM  MPUHIATONM  TEPMHUHOJIOTHMH;  JI€JIATh



COOCTBEHHBIC BBIBOJBI; (POPMYIUPOBATH TOYHOE OMNPEACICHHE U HCTOJKOBAHHUE
OCHOBHBIX TIOHSITUH, 3aKOHOB, TEOPHii; MPH OTBETE HE MOBTOPSATH JOCIOBHO TEKCT
yueOHUKa; M3JlaraTh MaTepHhall JIUTEPAaTypHBIM SI3BIKOM; IMPABHIBHO M OOCTOSTEIHHO
OTBEYaTh Ha JOIOJIHUTENbHBIE BOMPOCHl y4HuTens. CaMOCTOATENHHO M PALMOHAIBHO
UCTOJb30BaTh  HAIJISIIHBIE  MOCOOMs,  CHOpaBOYHBbIE  MaTepuaibl,  Y4eOHUK,
JIOTIOJIHUTENBHYIO JINTEPATypy, NEPBOMCTOYHUKH; TPUMEHSATH CHCTEMY YCJIOBHBIX
0003HaUCHUH TpPH BEACHUM 3aIHMCEH, COMPOBOXKIAIOUIMX OTBET; HCIOIb30BAHUE IS
JI0Ka3aTeNbCTBA BHIBOAOB U3 HAOIIOIEHUI U OIIBITOB;

3) CaMOCTOSITENIbHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSET MOTYyYEHHbIE 3HAaHUS B
peleHuy NpobjieM Ha TBOPUYECKOM YpPOBHE; JOMYyCKaeT He 0ojee OAHOro HeAodera,
KOTOPBIM JIETKO HWCIPABISET MO TPEOOBAHMIO YUUTENsI; UMEET HEOOXOAMMBbIE HAaBBIKU
paboThl ¢ mpubopamu, yepTexamu, cXxeMaMu U rpadukamMu, COMyTCTBYIOUIUMHU OTBETY;
3aITUCH, COITPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Oyenka "4" cmasumcs, eciu yueHux:

1) [Toka3piBaeT 3HaHUSI BCETO U3YYEHHOI'O MPOrpaMMHOro MaTepuana. J1aér moiaHsbi
U TIPaBWIBHBIA OTBET HAa OCHOBE W3YYEHHBIX TEOPU, HE3HAUYUTEIbHBIC OINOKH WU
HEOUETHl NMPU BOCTPOU3BEICHUN W3YyYEHHOI'0 MaTepuasa, OMpeeSICHHUs MOHSATUM Jal
HEMOJIHbIE, HEOONbIINEe HETOYHOCTH TMPU HCIONB30BAHWM HAYYHBIX TEPMHUHOB WU B
BBIBOJIaX M OO0OOIICHWSX ¢3 HAOJIIOJCHWA M OIBITOB; Marepuall u3JjlaraeT B
OTIPECIICHHON JIOTHYECKOW TTOCIICIOBATEIFHOCTH, TIPU 3TOM JOIYCKAET OJHY HErpyOyro
OmMOKy Wi He 0oJiee ABYX HEMOYETOB M MOXKET WX HMCIPABUTH CAMOCTOSITEIIBHO TPU
TpeOOBAaHWM WM TpH HEOOJBIIONW IOMOIIM IIpernojaBaresis, B OCHOBHOM YCBOWII
y4eOHBII MaTepuai; IMOATBEPKIAeT OTBET KOHKPETHBIMA NPHMEPAMH; TPABUIHLHO
OTBEYAET Ha JOMOJIHUTEIbHBIEC BOIIPOCHI YUUTEIS.

2) VYMeeT caMOCTOSTENBHO BBIACHATH TJIABHBIC TIOJOKECHHS B HW3YYCHHOM
MaTepuayie; Ha OCHOBaHMM (DaKTOB W TIPUMEPOB 0000maTh, JeIaTh BBIBOJIHI,
yCTaHABJIMBATh BHYTPUIPECIAMETHBIC CBS3U. [IpUMEHSATH TMOJIydYEHHbIC 3HAHUA Ha
MPAKTUKE B BUJIOM3MCHEHHOW CHUTYyaIlMH, COOJIFOMaTh OCHOBHBIC MpaBUjIa KYJIBTYPHI
YCTHOM PE€YH U COMPOBOXKIAIOIIECH MMCbMEHHOM, UCTIOJIb30BATh HAYYHbBIE TEPMUHBI;

3) He obOmamaeT mMOCTATOYHBIM HABBIKOM pPaOOTHI CO CIPABOYHOW JIUTEPATYPOH,
y4eOHUKOM, TTEPBOMCTOYHHKAMU (MTPABUIILHO OPUEHTUPYETCS, HO padOTaeT MEMJICHHO).
Jonyckaer HerpyObie HapyIIeHUs MpaBul 0hOPMIIEHUS MMCbMEHHBIX PadoT.

Oyenka "3" cmasumcs, ecau yueHux:

l. ycBOMJ OCHOBHOE CcoOJiepKaHHUE Yy4eOHOro marepuana, HMMeEeT NpoOenbl B
YCBOCHUHW MaTepuajia, HE MPEMATCTBYIONMNE ATbHEHIIEMY YCBOCHHIO MPOrPaMMHOIO
MaTepHana;

2. Marepuay U3JIaraeT HECHCTeMaTHU3WpPOBaHHO, (parMeHTapHO, HE Bceraa
MOCJIEIOBATEIBHO;

3. OKa3bIBaeT HEMNOCTATOUHYIO C(HOPMHUPOBAHHOCTH OTICIBHBIX 3HAHWN U YMCHU;
BBIBOJIBI U 0O00OIIIEHUS apTyMEHTUPYET ¢J1a00, JOMYCKAEeT B HUX OMIHOKH.

4. AOMyCTHJI OUIMOKM M HETOYHOCTH B HMCIHOJIB30BAHMM HAYYHOW TEPMHUHOJIOTHH,
OTIpECIICHHSI TIOHATHIA JIa]l HETOCTATOYHO YETKUE;



5. HE WUCMONB30BAJl B KA4eCTBE JOKA3aTeIbCTBA BBIBOJBI M O0OOIICHUS U3
HaOFOICHHH, (DAKTOB, OMBITOB WJIA JTOMYCTHJ OITUOKH MPU MX U3JI0KEHUH;

6. UCTIBITHIBACT 3aTPYJHEHUSI B MPUMEHEHUH 3HAHWUU, HEOOXOAUMBIX ISl pelieHus
3a/1a4 Pa3IUYHBIX TUIOB, NMPU OOBICHEHUM KOHKPETHBIX SIBJICHWU HAa OCHOBE TEOpHM U
3aKOHOB, WJIM B MOJTBEPKICHUH KOHKPETHBIX MPUMEPOB MPAKTUYECKOTO MPUMEHEHHS
TEOpUH;

7. OTBEYaeT HENOJHO Ha BONPOCHl yuuTeNld (yImyckas M OCHOBHOE), WIIH
BOCTIPOM3BOJIUT COJIEP)KaHUE TEKCTa y4eOHMKA, HO HEJOCTATOYHO MOHUMAET OTJIEIbHBIC
MOJIOXKEHMUSI, UMEIOIIINE BaKHOE 3HAUCHHUE B ’TOM TEKCTE;

8. 0OHapyXHMBaeT HEIOCTATOYHOE T[MOHUMAHUE OTAEIbHBIX TIOJOKEHUU TMpHU
BOCIIPOM3BEACHUN TEKCTa Yy4yeOHWKa (3amuceil, MEepBOMCTOYHUKOB) WM OTBEYAET
HEMOJIHO Ha BOMPOCHI YUUTENA, JOMYCKas OJIHY-ABE TPyObIe OTUOKH.

Oyenka "2" cmasumcs, ecau yueHux:

1. He YCBOWJI M HE pacCKphLJI OCHOBHOE COJIEpKaHUE MaTepuaa;

2. He JIeJaeT BBIBOJOB U 0000IIEHHIA.

3. He 3HaeT M He MOHMMAEeT 3HAUUTEIbHYIO WM OCHOBHYIO YacTh MPOTPaMMHOTO
MaTepHalia B Mpezesiax MOCTABICHHBIX BOPOCOB;

4. nnu umeeT ci1abo chopMUPOBAHHBIC U HETIONHBIE 3HAHUS U HE YMEET MPUMEHSITh
UX K PEIICHNI0 KOHKPETHBIX BOIIPOCOB U 3ajay o o0pasiy;

5. wiu npu orBere (Ha OAMH BOIPOC) JAOIMycKaeT Oosee ABYX IpyObIX OMIMOOK,
KOTOPBIE€ HE MOXET UCIIPABUTH JaXKE MPU MOMOIIU YUUTEISL.

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

7 IOTHOCTHIO HE YCBOMJI MaTepHall.

lpumeuanue.
[To OKOHYaHHWIO YCTHOTO OTBETA Yy4Yalllerocs MelaroroM Aaércst KpaTKui aHaiu3 OTBETA,
OOBSBIISIETCS MOTUBUPOBAaHHAS OlICHKA. BO3MOXXHO MIPUBJICUEHUE APYTUX YHAIIUXCS IS
aHaJIu3a OTBETA, CaMOaHaIN3, MPEIJI0KEHUE OLICHKH.

OneHka caMOCTOATEIbHBIX MUCbMEHHBIX U KOHTPOJIbHBIX paﬁoT.

Oyenka "5" cmasumcs, ecau yueHux:
1. BeIOSHUI paboTy 6€3 OMMOOK U HEJIOUYETOB;
2. nonmycTuia He OoJiee OTHOTO HeloueTa.

Oyenka "4" cmaeumcs, ecnu y4eHUK BBIIIOJIHWI paOdO0Ty MOJHOCTBIO, HO TIOMYCTHII B
HEH:

1. He Oonee oHON HETPYOOH OMIMOKU U OJHOTO HEJIOYETA;

2. unu He Ooee IByX HET0YETOB.

Oyenka "3" cmaumcs, €Cni y4EHUK MPABUIBHO BBIMOIHUI HE MEHEE MOJOBUHBI
pabOThI WK JTOMYCTHIT:

1. He 6ornee ABYX IpyObIX OIMOOK;

2. unu He 6osee o HOM rpy0oil M OJHOM HErpyOOil OITMOKY U OJTHOTO HEJI0UETA,;



3. unu He OoJiee IBYX-TpeX HErpyObIX OMIMOOK;
4. wny oTHOM HerpyOoi OMUOKH U TPEX HEIOUETOB;
5 WM npu OTCYTCTBUM OIIMOOK, HO TIPU HAJIMYUU YETHIPEX-TIATH HEJJOUETOB.

Oyenka "2" cmasumcs, €Cv yYEHUK:

1. momycTua 4yuciao omuOOK U HENOYETOB MPEBOCXOAAIIEEe HOPMY, IIPU KOTOPOM
MO>KET OBITh BBICTAaBJIEHA OLlcHKA "3";

2. WY €CJIM NMPaBUIILHO BBIMOJIHWI MEHEE MOJIOBUHBI PabOTHI;

3. HE MPUCTYyNaJ K BHIMOIHEHUIO pabOTHI;

4. vy mpaBWIbHO BhITIONHUI He 6omee 10 % Bcex 3amaHuil.

IIpumeuanue.
1) Vuurens wuMeeT MpaBO TMOCTaBUTh YYEHHMKY OIIEHKY BBIIIE TOW, KOTOpas
MpeAyCMOTPEHA HOPMaMHU, €CJIM YYEHUKOM OPUTHMHAIILHO BBITIOJIHEHA padoTa.

2) OueHKd C aHAIM30M JOBOISTCS /10 CBEICHUS ydYallluxcs, Kak IpaBWIO, Ha
MOCJIEAYIOIIEM YpOKe, TNpeaycMaTpuBaeTcss padoTa HaJa OIIMOKaMU, YCTpaHEHUE
poOenoB.

IIpu oneHke 3HAHMI, YMEHUN M HABBIKOB YYAILUXCH CJelyeT YYMThIBATH BCe
ouOKHU (rpyoObie 1 HerpyObie) M HeA0YeThl.

I'pybvivu cuumaromes crnedyrowue oumuoKu:

1) He3HaHHWE oOMNpeeNeHUs] OCHOBHBIX TOHSTHUN, 3aKOHOB, IPaBHWJI, OCHOBHBIX
MOJIOKEHU TEeopuH, He3HaHue (opmys, OOMIEHPHUHITHIX CHUMBOJIOB O0O3HAYCHHIA
BEJIMYMH, €TUHUIl UX U3MEPEHUS;

2) He3HAaHWE HAUMEHOBAHUMN €MHUI] U3MEPEHUSI;

3) HeyM€eHUE BBIICINUTh B OTBETE I1aBHOE;

4) HEyMeHUE IPUMEHSITh 3HAHUS IS PEIICHUS 3a/1a4 U OObsICHEHUS SIBJICHUI;

5) HeyMeHHUeE JieN1aTh BBIBOABI U 0000IIECHMUS;

6) HEyMEHHE YUTATh U CTPOUTDH IPAPUKU U IPUHIIUITHAIBHBIE CXEMBI;

7) HEyMeHUE MOJrOTOBUThH YCTAHOBKY MJIU JJaOOpaTopHOE 000pPYA0BaHUE, IPOBECTH
OTIBIT, HAOJIOACHUS, HEOOXOAMMbBIE PAacyeThl WJIM HCIOJIb30BaTh IMOJYUYEHHBIC NTaHHbBIC
JIJIS1 BBIBOJIOB,;

8) HEYMEHHeE MMOIh30BaThCS MEPBOMCTOYHUKAMU, YICOHUKOM U CIIPABOYHUKAMU;

9) HapylieHne TeXHUKU O€30MacHOCTH;

10) HeOpexxHOE OTHOIIEHHUE K 000pYyI0BaHUI0, MpUOOpam, MaTepuaIaM.

K nezpybvim owubram cnedyem omuecmu:

1) HeroyHOCTh (HOPMYIUPOBOK, OINPEACICHHUA, TOHITHA, 3aKOHOB, TEOPHA,
BbI3BAHHAsI HEIMOJHOTOW OXBAaTa OCHOBHBIX IMPU3HAKOB OMNPENEIIIEMOTO TMOHATHS WU
3aMEHOM OJTHOTO-/IBYX M3 3TUX NPU3HAKOB BTOPOCTENIEHHBIMU;

2) omMOKH B YCIOBHBIX O0O3HAUEHUSAX HA MPUHUIUMHUAIBHBIX CXEMaX, HETOUHOCTh
rpaduka (HanpuMmep, U3BMEHEHHE YIJia HAKJIOHA) U JIp.



3) HepalUMOHAJIBHBIA METOJ| PEIICHUs 3aJa4yd WIM HEIO0CTAaTOYHO IPOyMaHHBIM
IJIaH YCTHOTO OTBETa (HapyllIeHUE JIOTMKH, MOJIMEHA OTJIEIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTEIEHHBIMHU );

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

Heoouemamu sensiomes:

1) HepaluoHaNbHbIE NpPHUEMBbl BBIYUCICHUA W NPeoOpa3OBaHUM, BBIITOJHEHUS
ONBITOB, HAOJIIOJICHUH, 33 TaHNM;

2) HEOpEKHOE BBINIOJHEHUE 3AMKUCEH, UEPTEXKEN, CXeM, rpaKOB;

3) opdorpadudeckre ¥ MyHKTYaIlHOHHBIC OIITHOKH.



