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Pabouas nporpamma
no aaredpe. -
7-9 knaccel

CocTaBuiIH Y4YUTE/Ib MareMaTHKH
Xonoaxosa [Tonuaa ®eoposHa,
YUUTE/Ib MATEMATHKH

JIsBoBa Haranes BnagumuposHa

¢. Hosuiit Kamenuk
2017



IHosicHUTEJILHAA 3aIIUCKA

Pabouas nporpamma no anredpe 111 OCHOBHOM HIKOJIbI pa3paboTaHa B COOTBETCTBUU:

o DenepanbHbIM 3aKOHOM OT 29 nexadps 2012 roga N 273-03 «O6 06pa3zoBaHuM B
Poccuiickon @enepannmn»;

o ®denepanbHBIM TOCYAAPCTBEHHBIM CTaHIAPTOM OCHOBHOTO 0O0IIero oOpa3oBaHMUS,
YTBEPKAEHHBIM TpUKa3oM MuHucTepcTBa 00pa3oBaHuss W Hayku P® ot 17
nexabpsa 2010 roma Ne 1897 «O6 ytBepxknenuu ¢eaepaibHOro rocyAapCcTBEHHOTO
00pa30BaTENbHOIO CTaHJAPTa OCHOBHOI'O 00IIEro o0pa3oBaHUs C U3MEHEHHUSAMH,
YTBEP)KJICHHBIMU TpUKa3oM MuHuctepcTBa o0pa3oBaHuss U Hayku PO ot
31.12.2015 Nel1577,

e [lpuxazom MunucrepctBa obpazoanusi u Hayku P® ot 31.03.2014 r. Ne253 "O6
YTBEPKJICHUU  (PelepaqbHOTO  TEpedHs  y4YEeOHUKOB, PEKOMEHIYEeMBIX K
HCIIOJIb30BAHUIO TIPU pealn3allyd UMEIIIUX TOCYJapCTBEHHYIO aKKpPEIUTalUIo
00pa3oBaTeNbHbIX MPOrPAMM HAa4YaJdbHOIO OOIIETO0, OCHOBHOIO OOIIEro, CPEeIHEro
oO1iero oOpazoBaHus';

e [Ipuxazom MunucrepcTBa obpazoBanus U Hayku P® ot 21 anpens 2016 roga Ne
459 «O BHeceHMM U3MEHEHUN B (enepaibHbBIA TepeyeHb Y4eOHUKOB,
PEKOMEHIOBAaHHBIX K  HCIOJb30BAaHUIO  NpPU  pealiu3allid  HUMEIOLIUX
rOCYJapCTBEHHYIO aKKpEIUTAIlMI0 00pa30BaTENbHBIX MPOrpaMM Ha4yaJdbHOTO
o0111ero, OCHOBHOTO OOIIEro, CpPeaHero oOIIero o0pa3oBaHMs, YTBEPKICHHBIM
npukazoM MuHucTepcTBa 0Opa3oBaHusl U Hayku Poccuiickoit ®@enepannu ot 31
Mapta 2014 1. Ne 253,

e VYyeonrsMm mianoM I'BOY OOII c. Hoseiit Kamenuk;

e «Anrebpa. PabGoume mnporpammsel. Ilpeamernas munHus yueOHukoB FO.H.
MakapsiueBa u apyrux. 7 — 9 kiaccs», H.I'. Munatok - M.IIpoceemenue, 2015.

Y4eOHO-METOUYECKUIT KOMIUIEKC, oOecreuuBaomuii o0ydyeHue Kypcy aireopsl, B
coorBeTcTBHM ¢ PI'OC, BKIIIOYAET B ceOs:

1. Anrebpa: yueOHuk mna 7 kimacca oOmieoOpaszoBatenbHbIX yupexaenuit / HO.H.
Makapserues, H.I. Munatok, K.1. Hemikos, C.b. CyBoposa; Ilox pea. C.A. TensikoBCKOro
— M., IIpocBemenue, 2015

2. Anrebpa: yueOHMK 11 8 Kjacca oOireoOpazoBaTenbHbIX yupexaenuit / FO.H.
Makapserues, H.I. Munmiok, K.1. Hemikos, C.b. CyBoposa; Ilox pen. C.A. TenskoBckoro
— M.: IIpocsemienue, 2015

3. Anrebpa: yueOHMK 171 9 kiacca oOmieoOpazoBaTenbHbIX yupexaenuid / HO.H.
Makapserues, H.I. Munmtok, K.1. Hemkos, C.b. CyBoposa; Ilox pen. C.A. TensikoBcKoro
— M.: IIpocsemienune, 2015

4, Hunaktudyeckue marepualsl o anredope s 7 xi. / JLLU. 3BaBuy, JI.B. Ky3nerosa,
C.Bb. CyBopoBa — M., [Ipocsemienue, 2015

d. Hunaktudyeckue Matepuanbl mo anredope mis 8§ k1. / B.M. XKoxos, [O.H.
Makapsiue, H.I. Munatok — M.: [Ipocsemenne, 2015

6. Hunaktudyeckue marepuanbl mo anrebpe mama 9  kn. / B.M. XKoxos, HO.H.

Makapsiue, H.I. Munatok — M.: [Ipocsemienune, 2015
1. Nzyuyenune anrebper B 7-9 wmaccax / FO.H. Maxkapsues, H.I. Mungiok, C.b.
CyBopoga - M., «IIpocemenue», 2015
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8. VYpoku anre6psl B 7 ki1. / JKoxos B.., Kpaitnesa JI.b. — M., Bepbym-M, 2015
9. CaMocTosiTeNnbHBIE U KOHTPOJIbHBIE palboThl. Anredpa, [eomerpusa. 8 ki / A.IL
Epmiora, B.B. Tono6opoarko, A.C. EpmoBa. — MockBa — XapbkoB, «Miekcay,
«I'mmuazmsy, 2015

Leab udyyeHus Kypca:
1. OBnaseHne cuUCTeMONW MaTeMaTUYECKUX 3HAHUN M yMEHUH, HEOOXOAMMBIX s
OPUMEHEHUS B TNPAKTUYECKOW JEATEIBbHOCTH, W3YYEHUS CMEXHBIX JUCHUILIUH,
POAOHKEHHS] 00pa30BaHUS;
2. NurennexkryanbHoe pa3BUTHE, (HOPMHUPOBAHME KAYECTB JMYHOCTU, HEOOXOIUMBIX
YeJIOBEKY Ui TOJHOLICHHON >XM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTD
MBICJIH, KPUTUYHOCTb MBIIUICHHS, WHTYWULHS, JOTHYECKOE MBIIUICHUE, 3JIEMEHTHI
ANTOPUTMHUYECKON KyJIbTYpbI, MPOCTPAHCTBEHHBIX MPEICTABICHHUM, CIOCOOHOCTh K
IIPEOIOJIEHUIO TPYAHOCTEN;

3. dopMupoBaHHE TPEACTABICHHA 00 WIOEIX ¢ METOJaXx MAaTeMaTHKH Kak
YHHUBEPCAIIBHOTO SI3bIKA HAYKM W TEXHHUKH, CPEICTBA MOAECIUPOBAHUS SIBICHUUA W
IIPOLIECCOB;

4, Bocnuranue KyapTypbl JIMYHOCTH, OTHOIIEHUS K MAT€MaTHKE KakK K 4YacTd

0OIIIeYeNIOBEUeCKOM  KYJBTYPhl, MOHUMaHWE 3HAYUMOCTH MATEMAaTUKH IS Hay4yHO-
TEXHUYECKOTO Mporpecca;
S. Pa3BuTHE BBIYMCIUTEIBHBIX U (POPMATLHO-ONEPATUBHBIX alreOpandyecKux yMEHUn
10 YPOBHS, MO3BOJISIFOLIETO YBEPEHHO MCIIOIB30BATh UX MPHU PEIICHUH 3a/1a4 MAaTEMAaTHKU
U CMEXHBIX MPeaIMeToB ((pu3MKa, XUMHUS, OCHOBbI MH(DOPMATUKU U BBIYUCIUTEIHLHOU
TEXHUKH), YCBOCHME alapara ypaBHEHWH M HEPABEHCTB KaK OCHOBHOIO CpEJCTBa
MaTeMaTu4eCKOro MOJICJIMPOBAHMUS MIPUKIIATHBIX 3ajad, OCYIIIECTBJICHUE
(yHKIIMOHATBHOM TMOATOTOBKM IIKOJBHUKOB. B  Xole wu3yueHus Kypca ydammecs
OBJIQ/ICBAIOT NMPUEMAMU BBIYUCIICHUN HA KAJIBKYIATOPE.

3ajgayu Kypca:
- pa3BUTh MPEJCTABICHUE O YHUCJIE W POJIM BBHIYUCICHUU B YEJIOBEUYECKOM MPAKTHUKE;
chopMupoBaTh  MPAKTUYECKHE  HABBIKM  BBIMOJIHEHUS  YCTHBIX, IHUCHMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCIIEHU, PA3BUTh BIYUCIUTEIBHYIO KYIbTYPY;
- OBJIQJIETh CHMBOJHMYECKUM SI3bIKOM alreOphl, BbIpabOTaTh (PopMajbHO-ONEPATUBHBIC
anreOpanvecKkue yMEHUsI U HAyYUTHCS MPUMEHATh MX K PEUICHUI0 MAaTeMaTUYECKUX H
HEMAaTeMaTHUYeCKUX 33/1aY;
- U3YYUTh CBOWMCTBA U TPaQUKUA DIEMEHTAPHBIX (YHKIMHA, HAYYUTHCS HCIOIB30BaTh
(yHKIIMOHANBHO-TpaQUUECKUE TMPENCTABICHUS [JIi OMUCAHMS M aHaju3a peabHBIX
3aBHCUMOCTEH;
- pa3BUTh NPOCTPAHCTBEHHbIC NPEACTABICHUS W M300pa3UTESIbHbIE YMEHUS, OCBOUTH
OCHOBHbIE (DAKTBI M METOJAbl IUIAHUMETPUHU, TO3HAKOMUTHCS C MPOCTEHITUMU
MPOCTPAHCTBEHHBIMU TEJIaMU U UX CBOMCTBAMU;
- TIOJIYYUTh MPEJCTABICHUS O CTAaTUCTUUECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MUPE U O
Pa3JIMYHBIX CIIOCO0AX WX U3Y4YEHHUs, 00 OCOOCHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSIIUX
BEPOATHOCTHBINA XapakKkTep;
- Pa3BUTH JIOTUYECKOE MBIIUJICHUE U PEUb — YMEHHS JIOTUYECKA 0OOCHOBBIBATH CYXK/ICHUS,
MPOBOJIUTh HECIIOKHBIE CHCTEMATU3AllMU, NPUBOAWTH MNPUMEPbl U KOHTPHPHUMEPHI,
WCIOIb30BATh  PA3JUYHBbIE  SI3bIKM ~ MAaTE€MaTUKU  (CIOBECHBIM, CHMBOJIMYECKHIA,
rpaguUecKuii) A WUTFOCTPAINHN, HHTEPIIPETAIIUHU, ApTYMEHTAIINH U JI0KA3aTeIhCTBA;
- chopmupoBatrh TpencTaBieHrus 00 M3y4aeMBIX MOHATHSX W METOJAX KaK Ba)KHEHIIIHX
CpeICTBaX MaTeMaTU4YE€CKOTO MOJICIMPOBAHUS PEAJIbHBIX MTPOIIECCOB U SBJICHUH.



B ocnHoBHoI1 mikone anredpa uzydaerca ¢ 7 mo 9 knacc.  Yue6nsiit uian I'BOY OO c.
Hoseiii Kamennk Ha u3ydeHue anreOpsl B 7 — 9 Kiiaccax OCHOBHOHM IIKOJIBI OTBOIHUT 3
Yaca B HEJINIO B TEUCHUE KaXKI0TO rojia 00yueHus, Bcero 306 4acos.

JInuHoCTHBIE, MeTanpeMeTHbIE U NMPeIMeTHbIE Pe3ybTAThl
OCBOEHHSI COJePKAHUs Kypca
[IporpamMmma  mo3BoJII€T  JTOOMBAThCA  CIACAYIOIIMX  PE3YJIBTaTOB  OCBOCHHS
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs:

JIUYHOCHHBbIE:

1) chopMHUpOBaHHOCTH OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTb U
CIIOCOOHOCTH O0YYaIOIIUXCSl K CAMOPA3BUTHIO M CaMOOOpPa30BaHKIO HA OCHOBE MOTHBAIIUU
K 0OyueHHUIO U MO3HAHMIO, BEIOOPY AaibHEiIIero oopa3oBaHus Ha 0a3e OPUEHTHUPOBKU B
mMupe npodeccuil U MPOPEeCCHOHANBHBIX MPEANOYTEHHH, OCO3HAHHOMY MOCTPOCHUIO
WH/IMBUTyaJbHON 00pa30BaTeIbHOW TPACKTOPUU C YYE€TOM YCTOWYMBBIX MO3HABATEIHHBIX
UHTEPECOB;

2) cOopMHPOBAHHOCTH LEIOCTHOIO MHUPOBO33PEHHS], COOTBETCTBYIOILLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTHUKHU;

3) chopMUPOBAaHHOCTh KOMMYHHUKATHBHOW  KOMIIETEHTHOCTM B  OOIIEHUH U
COTPYAHMYECTBE CO CBEPCTHUKAMM, CTapliUMU M MJAJAIIUMH B 00pa3oBaTeiIbHOM,
OOIIIECTBEHHO TIOJE3HOW, Y4eOHO-MCCIEeI0BaTEIbCKOM, TBOPYECKONM W JpYyrux BHIaX
JeSITeTbHOCTH,

4. ymeHHe SICHO, TOYHO, TPaMOTHO U3JIararb CBOM MBICIIM B YCTHOM M NMHUCHMEHHOW peyH,
MOHUMAaTh CMBICT TIOCTABJICHHOM 3a/laud, BBICTPAWBaTh apPTYMEHTAIUIO, MPUBOIUTH
MIPUMEPHI B KOHTPIIPUMEDHI;

5) npeacraBaeHUEe O MaTeMaTUYECKON HayKe Kak cdepe 4eloBEUeCKON JIeITeIbHOCTH, 00
JTarnax ee pa3BUTHs, O €€ 3HAUMMOCTH ISl Pa3BUTHS [TUBUIIN3ALINN;

6) KPUTHMYHOCTb MBINUICHHS, YMEHUE pAacCMo3HaBaTh JIOTUYECKH HEKOPPEKTHHIC
BBICKa3bIBaHUS, OTJINYATh TUIIOTE3Y OT (PaKTa;

7) KpeaTuBHOCTh MBIILICHUSI, HHUIIMATHBA, HAXOAYUBOCTh, AaKTUBHOCThH IPHU PEIICHUU
anreOpanvecKux 3ajad;

8) yMeHHe KOHTPOJMpPOBaTh IMPOLECC U PE3yJabraT Yy4yeOHOH MareMaTu4ecKoi
NeSITeIbHOCTH;

9) cmocoGHOCTh K 3MOLMOHAJILHOMY BOCHPHUSATHIO MaTEeMAaTHUYECKHX OOBEKTOB, 3ajad,
pelIeHnH, pacCyKICHHMN.

MemanpeomenHule:

1) ymMeHHE caMOCTOSTENBHO TUIAHUPOBATh AJITEPHATHBHBIC MYTH JOCTH)KECHUS IICIICH,
OCO3HAHHO BbIOMpaTh HauOosiee HP(DEKTUBHBIE CIOCOOBI PEMICHHUS YYEOHBIX H
MO3HABATEIbHBIX 3a/1a4;

2) yMeHUS OCYIIECTBIATH KOHTPOIb MO PE3yAbTaTy | MO CIOCO0y IEHCTBHS Ha YPOBHE
MIPOU3BOJILHOTO BHUMAHHUSI W BHOCHTH HEOOXOIUMBIE KOPPEKTHBEI,

3) yMcHHE aJIeKBaTHO OIICHMBATh MPABWILHOCTh MM ONIMOOYHOCTH BBIMOTHECHUSI
y4eOHOM 3a1a4H, €€ 00OEKTUBHYIO TPYITHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ PeIIeHUS;

4) oco3HaHHOE BJaJE€HUE JIOTMUYECKHUMH JICHCTBUSIMU OIpENETCHUs TOHSATHUH,
000011IeHNsI, YCTAaHOBJICHHS aHAJIOTHH, KIacCU(PUKAIIMK HA OCHOBE CaMOCTOSTEIHHOTO
BbIOOpA OCHOBAHUN U KPUTEPUEB, YCTAHOBIICHUS POTOBUIOBBIX CBSI3EH;

5) yMeHHE YCTaHaBIMBATh MPUUYMHHO-CIIEACTBEHHBIE CBSA3M; CTPOUTH JIOTMYECKUE
paccyXIeHusl, IeaTh YMO3aKIoueHne (MHAYKTUBHBIC, JCIyKTUBHBIC U TIO aHAJIOTHH) U



BBIBOJIBL;

6) ymeHue co3maBaTh, MPUMEHITh W TNPEoOPa30BBIBATH 3HAKOBO-CHMBOJIMUECKHE
CpEeJIICTBA, MOJIEIIN U CXEMbI JJIsl pellIeHUs] yUeOHBIX U MO3HABATENIbHBIX 33]1a4;

7) yMEHHE OpPraHU30BbIBATH YY€OHOE COTPYAHHYECTBO M COBMECTHYIO JCSITEIBHOCTh C
YUUTENIEM M CBEPCTHUKAMM: OMPENENsATh 1eJIH, pacnpeaeieHre GyHKIUM U posiel yyacT-
HUKOB, B3aUMOJICHCTBUE W  0OIIME CHOCOObI paboThl; yMEHHE paldoTaTh B TPYIIIE:
HAXOJIUTh OOIIee PEIICHHE U pa3peniarb KOHPIUKTH HA OCHOBE COTIACOBAHUS MO3UILIUNA U
yuéTa MHTEPECOB; CIyllaTh MapTHEpa; (HOpMYyIUpoOBaTh, apryMEHTUPOBAaTh U OTCTAaWBATh
CBOE MHEHME;

8) chopMupOBaHHOCTE U PA3BUTHE YICOHOM U OOIIENOIE30BATEILCKON KOMIIETEHTHOCTH
B 00JIaCTH HCIONB30BaHUA WHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoioruit (MKT-
KOMIIETEHTHOCTH);

9) mepBOHaYaNbHBIC TPEACTaBICHUS 00 HACIX W O METOJaX MaTeMaTHUKU Kak 00
YHUBEPCAIBHOM SI3bIKE HAyKHM U TEXHUKH, O CPEJICTBE MOJACIUPOBAHUS SIBICHUUA U
MIPOLIECCOB,;

10) ymeHue BHIIETh MaTeMaTHYCCKYIO 3a/lady B KOHTEKCTE MPOOJEMHOW CHTyallud B
JIPYTUX JUCIUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

11) yMmeHHne HaxOAWTh B Pa3JIMYHBIX UCTOYHUKAX HH(POPMAIMIO, HEOOXOAUMYIO JUIS
pElIeHUs MaTeMaTHYeCKUX MPOoOJieM, U TIPEICTABIATh €€ B MOHIATHOU (hopMe; MPUHUMATH
pElIeHUE B YCIOBUSX HEMOTHOM U M30BITOYHOM, TOUHOM M BEPOSITHOCTHOM MH(POpMALINY;

12) ymeHume TNOHMMAaTh W HCIOJB30BaTh MaTeMaTHUYECKHE CPEJCTBA HAMISTHOCTH
(pYCYHKH, YEPTEKU, CXEMBI U JIp.) JJISI WILTIOCTPALIMU, HHTEPIPETALIMH, ApTyMEHTAIUH;

13) yMeHue BBIBHTATh THIOTE3bl TMPU PEIICHAM YYCOHBIX 3aJa4 W IMOHUMATh
HE00XOIMMOCTH X MPOBEPKU;

14) ymeHHMe MPUMEHATh UHAYKTUBHBIC M ICAYKTUBHBIC CIIOCOOBI PacCyKICHUH, BUICTh
pa3MYHbIEe CTPATETUU PELICHUS 3a1ay;

15) moHMMaHHEe CYNTHOCTH aJTOPUTMUYCCKUX MPEANUCAHUNA U YMEHHUE JICHCTBOBAThH B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM;

16) ymeHue caMOCTOSITENIbHO CTaBHUTh II€JIM, BBHIOMPATh U CO3JaBaTh aJITOPUTMBI JUIS
pelIeHns yueOHbIX MaTeMaTUueCKUX pooiem;

15) ymeHue TUIaHMPOBaTh U OCYHICCTBIIAThH JCSTCIILHOCTh, HAPABICHHYIO Ha PEIICHUE
3a]1a4 UCCIIEA0BATENBCKOTO XapaKTepa;
npeomemmule:

1) ymenuss paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHUPOBAHHUE, W3BJICUCHUE
HeoOxonuMon MHGOpPMAalMKM), TOYHO M TPAMOTHO BBIpAXaTb CBOM MBICIM B YCTHOH H
MUCHbMEHHON peuM, MPUMEHSS MaTeMaTHYeCKyl0 TEPMHUHOJOTHIO W CHUMBOJIMKY, HC-
MOJIb30BaTh  pa3JIMYHbIE  SI3bIKM  MAaT€MaTUKH  (CJIIOBECHBIM,  CHMBOJMYECKHUU,
rpaduyeckuii), OOOCHOBBIBaTh CYXKICHHUS, MPOBOAUTH KIAacCU(PUKALINIO, JTOKA3bIBaTh
MaTeMaTU4YEeCKUE YTBEPKICHHUS;

2) BnajeHue 0a30BbIM MOHSATUHWHBIM amnmaparoM: UMETh MNPEICTABICHUE O YHUCIIE,
BJIaJICHUE CHUMBOJIBHBIM SI3bIKOM aJIreOphbl, 3HAHUE JJIEMEHTApHBIX (YHKIMOHAIBHBIX
3aBUCUMOCTEMN, UMETh MPEACTABICHUE O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaibHOM
MHpE W Pa3IMYHBIX CMOCO0aX WX W3ydeHHs, 00 0COOEHHOCTSIX BBIBOJIOB M MPOTHO30B,
HOCSIIINX BEPOATHOCTHBIN XapaKTep;

3) yMeHHEe BBIIONHATH aJireOpandeckue mpeodpa3oBaHus pallMOHAIBHBIX BBIPAKEHUH,
MPUMEHSATh UX JUISl PEIICHUs] y4eOHBIX MaTeMaTHMYeCKHUX 3a7a4d M 3a7a4, BOSHUKAIOIINX B
CMEXXHBIX YI€OHBIX MPEIMETAX;

4) yMeHue MOJIb30BaTbCsl MATEMaTHUYECKUMU (POPMYJIaMU U CAMOCTOSITENIHBHO COCTABIIATh



(bopMyITbI 3aBUCUMOCTEH MEXKIy BEJIMYMHAMH HAa OCHOBE OOOOIEHWSI YaCTHBIX CIy4acB U
OKCIICPUMEHTA,

5) ymeHue pemiarb JMHEHHBIE W KBAJpaTHbIE YpaBHEHHWsS WM HEPAaBEHCTBA, a TaKKe
NPUBOIMMEIE K HHUM YpaBHEHHS, HEPAaBEHCTBA, CHUCTEMBI; TPHUMEHATh TpadruecKue
TPE/ICTABIICHUS TS PEIICHHs M WCCTICOBAHUS YPaBHEHHI, HEPABEHCTB, CUCTEM; TIPUMEHSTh
TIOJTy9YeHHBIE YMEHHUS TS PEIICHNS 3a71ad U3 MaTEeMaTHKH, CMEKHBIX TIPEIMETOB, TIPAKTHKHY;

6) OBIAJEHHE CHCTEeMOW (PYHKIIMOHAIBHBIX TMOHATUH, (DYHKIIMOHATBHBIM S3BIKOM U
CHMBOJIUKOH, YMEHHE CTPOWUTH Tpaduku (DYHKIMH, OMMCHIBATH UX CBOMCTBA, MCIIOIB30BaTh
(GYHKIIMOHATBEHO-TpadUeCKUe TMPEACTABICHUS ISl OMUCAHKUS M aHalW3a MareMaTHIeCKUX
33]1a4 ¥ PEAIbHBIX 3aBUCUMOCTEN;

7) OBJIAaNCHHEC OCHOBHBIMH CIOCOOAMH TPEACTABICHHMS W aHalN3a CTAaTHCTUYCCKUX
JTAHHBIX; YMCHHE pellaTh 3aJladd Ha HAXOXKICHHE YacTOTHl W BEPOSTHOCTH CIy4YaiHBIX
cOOBITHH;

8) yMeHue MpUMEHSTh H3YUCHHBIC IOHATHSI, PE3YJIBTaThl K METOJIBI IPH PEIICHUHN 32139
U3 pa3IMYHBIX pa3lelioB Kypca, B TOM UHCIIE 3a7ad, HE CBOAAIIUXCA K
HETOCPECTBEHHOMY MTPUMEHEHHIO H3BECTHBIX aJITOPUTMOB.

Coaep:xanue Kypca
Apujpmeruka

PanuonanbHble ynciia. Pacipenyue MHOXKECTBA HATYPAJIBHBIX YACEII 0 MHOXKECTBA
LenblX. MHOMXKeCTBa LEIIbIX YUCEN 10 MHOKECTBA pallMOHaIbHbIX. PallMoHaIBHOE YKCII0
KaK OTHOIIEHUe M/N, re M — 1enoe 4ucio, N — HarypaibHoe. CTENeHb C eTbIM
ITOKAa3aTeIIeM.

JlelicTBUTEIbHBIE YncIa. KBapaTHbIi KOpEHb U3 uKciia. KOpeHb TpeThel CTENEHN.

[TonsTre 06 uppauroHanbHOM uncie. MppalroHaabHOCTh YUCiia U HECOU3MEPUMOCTh
CTOPOHBI M UaroHayy KBajpara. JlecsTuuHble MPUOIMKEHHSI UPPALIMOHATBHBIX YHCEN.

MHO0X€eCTBO IEHCTBUTENIBHBIX YNCEIT; ITPEACTABICHNUE IEHCTBUTEIIBHBIX YACEIT
OECKOHEUHBIMU JI€CITUYHBIMU Ip0o0siMu. CpaBHEHHE JEHCTBUTENBHBIX YHCEI.

Koopnunarnas npsimasi. MI300pakeHne 4rces TOUKaMu KOOPAMHATHON MPSMOH.
HucnoBele IPOMEKYTKHU.

N3mepenns, npudanxeHust, OneHKa. Pazmepbl 00bEKTOB OKpY KaloIIero Mupa (Ot
AJIEMEHTAPHBIX YaCTHUL] 10 BceneHHo), JUIMTENbHOCTD MTPOLIECCOB B OKPYKAKOIIEM MUpE.
Boiaenenne MHOKATEIS — CTENEHU JECATH B 3aIIMCH YHCIIA.

[TpubnuxeHHOe 3HaYeHNE BEIMYUHBI, TOUYHOCTh NMpuoOmkeHus. [Ipukuaka u oneHka
PE3YJIBTATOB BHIYMCIICHUM.

Auredpa

Auaredpanyeckue BbipakeHUsl. bykBeHHbIE BbIpa)XeHUS (BbIPAXKEHUS C IEPEMEHHBIMU).
YucnoBoe 3HaYeHHE OYKBEHHOTO BhIpaxeHusl. [lomycTumMble 3HaYeHMSI TIEPEMEHHBIX.
[loncranoBKa BeIpakeHH BMeCTO nepeMeHHbIX. [IpeodpazoBanue OyKBEHHBIX BBIPAKECHHI
Ha OCHOBE CBOMCTB apu(hMETHUYECKUX IeUCTBUN. PaBEeHCTBO OYKBEHHBIX BHIPAXKECHU.
ToxxnecTno.

CreneHs ¢ HaTypaJIbHBIM NIOKa3aTeeM U €€ cBOMCTBA. OQHOWIEHBI U MHOTOYJICHBI.
Crenenps mHOrowieHa. Cli0)keHHE, BBIYUTAHUE, YMHOKEHHE MHOTOUIEHOB. DOPMYIIbI
COKpAIICHHOIO YMHOKEHHUS: KBapaT CyMMBI U KBaapar pasHoctu. dopmyna pasHOCTH
KkBajpatoB. [IpeoOpa3oBanue 11700 BHIPAKEHHSI B MHOTOWJIEH. Pa3inokeHrne MHOTOUIeHOB
Ha MHOXKHTEJIX. MHOTOUJIEHBI C OAHOM ItepeMeHHon. Kopenb MHorouniena. KeagparHeiit
TPEXWICH; PA3JIOKEHNUE KBAJAPATHOTO TPEXWICHA HA MHOKHUTEIH.

AnrebOpanyeckast podb. OCHOBHOE CBOMCTBO anredpandeckoi 1poom. CroxkeHH,



BBIYMTAHUE, YMHOXKEHHE, JIeJIEHUE anredpandeckux Apooeil. CTeneHs ¢ 1esIbiM
IIOKA3aTeJIeEM U €€ CBOMCTBA.

PanmonanbHble BhIpaXXKeHUS U UX MpeoOpa3oBanus. Jloka3areabCTBO TOXKACCTB.

KBanparubie kopau. CBoiicTBa apuMeTHUECKUX KBaPATHBIX KOPHEH U UX PUMEHEHHUE
K IPe00pa30BaHUIO YUCIIOBBIX BHIPAKEHUHN U BHIYMCIICHUSIM.

YpaBHeHusi. YpaBHeHHE ¢ 0IHOM niepemeHHoi. KopeHb ypaBHeHuHs1. CBONCTBA YHCIOBBIX
paBeHCTB. PaBHOCUIIBHOCTh YpaBHEHHIA.

JluneitHoe ypaBHeHue. KBagparHoe ypaBHeHue: Gpopmyiia KOpHEH KBaJIpaTHOTO
ypaBHeHus. Teopema Buera. Perienne ypaBHEHNM, CBOASAIINUXCS K TUHEUHBIM U
KBaapaTHeIM. [IpuMepsl peleHnst ypaBHEHHN TPEThEN U YETBEPTOM CTeneHe. Pemenne
IPOOHO-PALIMOHATBHBIX YPABHEHHIA.

YpaBHeHUE ¢ AByMS IEPEMEHHBIMU. JINHENHOE YpaBHEHUE C ABYMS IEPEMEHHBIMU,
MPUMEPBI PEHIEHUS] YPABHEHUH B LIEJIBIX YUCIIAX.

Cucrema ypaBHEHUM ¢ BYMsI IepeMEeHHbIMU. PaBHOCUIBHOCTE cucteM. CUCTEMBI ABYX
JIMHEWHBIX YPAaBHEHU C JBYMsI IEPEMEHHBIMH; PELIEHUE ITOJICTAHOBKON U CIIOKEHUEM.
[IpuMepsl perieHus: CUCTEM HETMHEHHBIX YPAaBHEHUM C JBYMsI IEPEMEHHBIMH.

Penienne TeKCTOBBIX 3a/1a4 aare0pandeckuM CrocoooM.

JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH. [ paduueckas uHTeprpeTanus ypaBHEHHUSI C
JIBYMSI IEPEMEHHBIMU. [ paduk TMHEHHOTO YypaBHEHUS C IByMsI IEPEMEHHBIMU; YIIIOBOM
k03P PUIMEHT MPSAMOI; yCIIOBHE apallIeIbHOCTH NpsAMbIX. [ paduku npocreimmx
HEJIMHEWHBIX YpaBHEHMI: mapabosna, rurnepooia, OKpy>KHOCTh. [ paduueckas
WHTEPIPETAUA CUCTEM YPABHEHHM C IBYMSI IEPEMECHHBIMM.

HepaBencrBa. UucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 0/1HOM NepeMeHHON. PaBHOCHUIIBHOCTh HEPABEHCTB. JIMHEHHbBIE
HEpPABEHCTBA ¢ OHOW nepemeHHor. KBaaparasie HepaBeHCTBA. CHUCTEMBI HEPABEHCTB C
OJTHOW MEPEMEHHOM.

DyHKUNH

OcHOBHBbIE OHATHS. 3aBUCUMOCTU Mex Ay BennunHaMu. [lonsitue pynkuun. O0Gmacthb
oTpesieNieHUs] 1 MHOXKEeCTBO 3HaueHui (yHkimu. CriocoOsl 3amanust hyHkimu. [paduk
¢bynkiun. CoiicTBa QyHKIUH, UX oToOpaskeHue Ha rpaduke. [Ipumeps! rpadukoB
3aBUCHUMOCTEN, OTPAXKAIOLINX PEAIIbHBIC ITPOLIECCHI.

YucsoBble pyHKIuU. OyHKIMM, OMHMCHIBAIOIINE MIPSIMYIO U 0OPaTHYIO
MIPOTIOPIIMOHATBHBIE 3aBUCUMOCTH, UX Tpaduku U cBoicTBa. JIuneinas QpyHkius, ee
rpaduk u cBoiicTBa. KBanparuunas ¢pyHkius, ee rpaduk u cBoiictBa. CTeneHHbIe
(YHKIIMM C HAaTypaJIbHBIM MOKa3areneM 2 u 3, ux rpaduku u ceoicTsa. [ paguku pyHKui
y=Jx, y=¥x, y=|.

YucaoBble mocjaeaoBareJJbHOCTH. [loHATHE YNCIIOBOI OCIEN0BAaTEILHOCTH. 3aJaHue
MOCJIEZIOBATENILHOCTH PEKYPPEHTHOM (hopMyiioi u popMyroi N- To YjeHa.

Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. opmynsl N- ro uieHa
apuPMETHIECKON U TEOMETPUUECKOMN MPOTPECCH, CyMMBI TIEPBBIX N- X YJICHOB.
N3o6paxkeHue 4aeHOB apru(pMETHIECCKON U TEOMETPUYECKON MPOTPECCUil TOUKaAMHU
KOOPAWHATHOM MJIOCKOCTH.

BeposiTHOCTH U CTATUCTUKA

OnucareabHasi crarucTuka. [IpencrapieHue JaHHBIX B BUE TaONULI, THArPaAMM,
rpaduxoB. CiyyaitHast ©3MEHUMBOCTh. CTaTUCTUYECKUE XapAKTEPUCTUKN HA0Opa JAHHBIX:
cpenHee apuMeTnyeckoe, Meinana, HauOOoJIbIIEe U HAMMEHbIIEE 3HAYEHUS, pa3Max.
[IpencraBieHue o BBIOOPOYHOM HCCIIEIOBAHUSI.

Ciy4yaiiHble cOOBITHS M BEPOATHOCTD. [[0HATHE O CIyyalilHOM OMBITE U CIIy4ailHOM



coObITHH. YacToTa CiryqaifHOTO COOBITHS. CTaTHCTUYECKHM MOAXO/ K MIOHSATHIO
BEPOATHOCTH. BeposSTHOCTH TPOTUBOMONIOKHBIX COOBITHI. He3aBuCcHMbIE COOBITHSI.
YMHO)KEHUE BeposSTHOCTEN. JloCTOBEpHBbIE U HEBO3MOXKHBIE COOBITUSI. PABHOBO3MOXXHOCTD
coObITHii. Knmaccuueckoe orpeniesieHre BEposITHOCTH.

KomOunaropuka. PerieHre koMOMHATOPHBIX 3a7a4 IepeOOPOM BapHAHTOB.
KomOunaropHoe npasuiio ymMHokeHus1. [lepectanoBku u akropua.

Jlornka u MHOXKeCTBA.

TeopeTnKo-MHOKeCTBEHHbIE NOHATHSL. MHOXXECTBO, JIEMEHT MHOKECTBA. 3a/IaHUE
MHOKECTBA IIEPEYUCICHUEM SJIEMEHTOB, XapaKTEPUCTUIECKUM CBOMCTBOM. CTaHIapTHBIE
0003HaYEeHUS YUCTIOBBIX MHOXKECTB. [1ycTO€ MHOXKECTBO M €ro 0003HauUCHHE.
[TonMHO)ecTBO. OObEIUHEHUE U NTEPECEUEHNE MHOKECTB, PA3HOCTh MHOXKECTB.

WnmrocTpanust OTHOIIEHUIA MEXTY MHOKECTBAMH C IMTOMOLIBIO AUarpamm Jiepa-BeHHa.

OnemeHThl JIOTUKH. [IoHsATHE O PABHOCWIIBHOCTH, CIEIOBAaHUH, YIIOTPEOICHHE
JIOTUYECKUX CBSI30K €CaU..., MO..., 8 MOM U MONbKO 6 MOM Clydae, JOTUIECKUE CBA3KH U,
unu.

MaremaTnka B HCTOPHYECKOM PA3BUTHH.

HcTopust hopMupoBaHus MOHATHS YMCIA: HaTypaJIbHbBIE YKCia, JPOOH, HEAOCTaTOYHOCTh
PALMOHAIBHBIX YKCEII ISl TEOMETPUUECKUX U3MEPEHUM, UPPALIMOHAJIBHBIE YHCIIA.
Crapunnbie cucTeMbl 3anucu uncen. [Ipoou B Basusoune, Erunte, Pume. OTkpoiTre
JECATUYHBIX JIpoOeil. CTrapuHHbIe cUCTEMBI Mep. JlecsaTuuHbie Apodu U MeTpUUYecKas
cucreMa mep. [losiBeHne orpuniarenbHbIX ynucen v vy, JI. Maraunkuid. JI. Ditnep.

3apoxaeHue areOpsl B Henpax apudmeruku. An-Xopeamu. Poxaenne OyKBeHHOM
cuMBosikU. [1.Depma, @. Buert, P. [lekapt. MicTopus Boripoca o HaxoxaeHUU HopMyIl
KOpHEH anreOpanyecKkux ypaBHEHUN, HEPA3PEIIMMOCTh B paJIuKajiaX ypaBHEHUHN CTETICHH,
oomnbiieit yeteipex. H. Tapranss, {x. Kapnano, H.X. A6ens, O. [Nanya.

N300peTenne MeTona KOOpIMHAT, TO3BOJIIOIIETO NEPEBOANTD TEOMETPUUECKHE OOBEKTHI
Ha s13bIK anreopsl. P. Jlexkapt u [1. @epma. [Ipumepsl pa3nuyHbIX CUCTEM KOOPAMHAT HA
IJIOCKOCTH.

3anauda Jleonapao [Tuzanckoro (Pubonayun) o kponukax, yucia Oubonauyn. 3amada o
IIaXMaTHOM JOCKE.

Hctoku Teoprn BEPOSITHOCTEN: CTPAXOBOE A€EINO, a3apTHble urpsl. 1. @epma u bro
[Tackainb. S. bepuymnu. A.H. Koamoropos.

TemarnuecKuu nmjian

7 Kyace
Ne KonnuecTBo yacos
HasBanune Templ
/1 KOHTPOJIbHBIEC PAOOTHI BCETO
1 BoipakeHusi, TOXXJ1€CTBA, YpABHEHUS 2 22
2 DOyHKIMU 1 11
3 CreneHb ¢ HaTypaabHBIM 1 11
ToKa3areneM
4 MHOroueHsbl 2 17
5 @opMyIibl COKpPAILIEHHOTO 2 19
YMHOKEHUS
6 Cucrembl TMHENHBIX YPABHEHHI 1 16
7 HrtoroBoe noBropeHue 1 6
Hroro 10 102




8 Kkiacce

Ne KonuuectBo yacos
Ha3zBanue tembl

n/n KOHTPOJIbHBIC PaOOTHI BCETO

1 PaunoHnanbpHbIe 1po0Ou 2 23

2 KBagparHbie KOpHU 2 19

3 KBasparHble ypaBHEHUs 2 21

4 Hepapenctna 2 20

5 CreneHsb ¢ [elIbIM OKA3aTEIeEM. 1 11
Cratuctuyeckue JJaHHbIE

6 HroroBoe nmopropeHue 1 8

Uroro 10 102

9 knace
Ne KonnuecTBo yacos
Ha3zBanue tembl

/1 KOHTPOJIbHBIE PAOOTHI BCETO

1 KBagparnunas GhyHKIusS 2 22

2 YpaBHEHUS U HEPABEHCTBA C OTHOU 1 14
IIEPEMEHHOU

3 VYpaBHEHUS M HEPABEHCTBA  C IBYMs 1 17
MepEMEHHBIMHU

4 Apudmernueckas 1 reoMeTpuIecKas 2 15
IPOrpeccuu

5 DJeMeHThl KOMOMHATOPUKHU U TEOPUHU 1 13
BEPOSITHOCTEU

7 IToBTOpeHue 1 21

Urtoro 8 102

TemaTnueckoe IJIAHUPOBAHUE C ONIPEACJTCHUEM
OCHOBHBIX BU10B y‘lGﬁHOﬁ ACATECJIBbHOCTH

Ne | Copnepxanne marepuana | Komnuect XapakTEpUCTUKA OCHOBHBIX BUJIOB
BO 4acOB JeATEIbHOCTY YUCHUKA
(Ha ypOoBHE Y4EOHBIX JEHCTBUN)
7 KJ1ace
Bbipaxenusi, ToxKI€CTBA, 22 HaxonuTts 3HaY€HUs YUCITIOBBIX BBIPAXKEHUMN, a TAKKE
ypaBHeHHsI BBLIPAKEHUH ¢ IIEPEMEHHBIMU IIPH YKA3aHHBIX
3HAYEHMSX EPEMEHHBIX. MICIIOIb30BaTh 3HAKH
1 | Beipaxxenus 3) y
5 | Tineot 4 YHUTATh U COCTABIISTH JIBOWHBIC HEPABCHCTBA.
peOOPa30BAHNC BBIMOIHATE MpOCTeiiime npeodpasoBanus
BBIPA)KCHUU 1 BBIP@KEHMI: IPUBOAUTE ITONOOHEIE ClIaraeMEIe,
3 | KonrponbsHas padota Ne 1 7 PacKpbIBaTh CKOOKHM B CYMME WJIH Pa3HOCTH
4 | YpaBHEHHE C OTHOM 4 BBIPAKCHHI.
IepeMEHHOI Pemiars ypaBHeHus BU1a aXx=b pu pa3auyHbIX
3HaYeHMsX & u D, a Takke HECIIOKHBIC YPaBHEHUS,
Craructuueckue 1
CBOJISILIIMECS K HUM.
XapaKTEPUCTUKU




KonTtponsHas padora Ne 2

Hcrnonb3oBars anmapar ypaBHEHHUN U1 PELLICHUS
TEKCTOBBIX 3a/1a4, UHTEPIIPETUPOBATH PE3YIIBTAT.
Hcrnonb30Barh NpoCTENIINE CTATUCTUYECKUE
XapaKTEPUCTHKH (CpemHee apupMeTHnIecKoe, pa3max,
MoJia, MeIMaHa) /Ui aHaJIu3a psJia JaHHbIX B
HECJIOXKHBIX CUTYalUsX

DyHKuM 11 Borurcisats 3Ha4eHus] QYHKIUH, 3a1aHHOM
5 | ®ynkuuy u nx rpaduxu 5 iopMYHOI/IhCOCTa];JISITB ;a@mum 3HAYCHHUI
N kuuu. [To rpaduky GyHKIMHA HAXOMUTH 3HAYCHUE
6 | Iuneinas QyHKIUA : (byyﬁxupm o I/IBIIZCCTHSIMYYBH&‘IGHI/II-O aprymMeHTa u
Konrponenas pabora Ne 3 1 petiars 00patHyto 3ama4qy. CTpouTh rpaduKu
NPAMOU NPOMOPIHUOHATIBHOCTH U JIMHEHHOU
(YHKIIUH, OIUCHIBATh CBOMCTBA 3TUX (DYHKIIHIA.
[TonuMmarp, Kak BAMSET 3HAK Ko duiuenrta K Ha
pacronokeHne B KOOPAUHATHOM TIIOCKOCTH rpaduka
byukiun y=kXx, rae k#0, Kak 3aBUCHT OT 3HaYeHui K
u b B3auMHOE pacnosoxeHne rpagukoB IBYX
byukuii Buga y=kx+b. MareprnperupoBarsb
rpaduKu peasbHbIX 3aBUCHMOCTEH, OMUCHIBAEMBIX
dopmynamu Buga y=Kx, k#0 u y=kx+b
Crenenb ¢ HATYPAJILHBIM 11 Borurcisth 3Ha4eHHsI BRIpOKCHUH BUaa a", Tie a
HoKa3aTeeM — MPOM3BOJILHOE YKCIIO, N - HATYPAIBLHOE YHCIIO,
7 | Cremens 11 ee CBoicTEa 5 YCTHO ¥ MMUCBMEHHO, & TAKXKE C IIOMOII[BFO
KapKyssitopa. GOpMyITHpPOBATh, 3aIUCHIBATH B
8 | OmHoueHb! S CHMBOJIHUECKO# (hopMe 1 000CHOBBIBATH CBOWCTBA
Konrposbras pabora Ne 4 1 CTEIEHH C HATYpaIbHBIM IoKasareaeM. [IpuMeHsTh
CBOMCTBA CTENEHU JUIsl MPpeoOpa30BaHUsI BbIPAKEHUI.
BBIMOIHATE YMHOKEHHE OJJHOUICHOB U BO3BEICHHE
OJTHOYJICHOB B cTeneHb. CTpouTh rpaduku GyHKIUI
y=x%u y=x3. Pemars rpadudecky ypaBHEHHU
x2=kx+b, x3>=kx+b, r1e k u b — HexoTopsIe uncna
MHOTOYJIEeHBI 17 3anuchIBaTh MHOTOWIEH B CTAaHAPTHOM BHJIE,
9 [ Cymma n pasHocts 3 OIIPE/IeNISATh CTENIeHb MHOTOWICHA. BBIMOIHATS
10 | MHOrOWICHOR 6 CIIOKEHUE U BHIYUTAHHE MHOTOYJICHOB, YMHOKCHHUE
OJIHOYJICHA HA MHOTOWICH U MHOTOYICHA Ha
Iponssenienue onHOWICHA MHOTOUJICH. BBITOIHATE Pa3IoKeHHEe MHOTOUICHOB
A MHOTO4JICHA 1 Ha MHOXKUTEJIH, UCIIOIb3Yysl BBIHECEHUE MHOKHTEIIS
11 | KonTponbHas pabora Ne 5 6 3a CKOOKHM M C1I0C0O0 IrpynnmupoBKH. [IpuMEHSTH
[TpousseneHue 1 JICUCTBUSI C MHOTOWJICHAMH MPU PELICHUH
MHOTOWIEHOB pa3HOOOpA3HbIX 33184, B YACTHOCTH TIPH PEIICHUN
KoHTpormbHas pa6ora Ne 6 TEKCTOBBIX 3a/1a4 C MOMOIIBIO YPaBHEHHI
DopMyJIbI COKPALEHHOTO 19 JloKa3bIBaTh CIIPABEITHBOCTH (POPMYIT
YMHOKEHHSI COKPAIIEHHOTO YMHOKEHHS, PUMEHATH HX B
12 | KBazpar CyMMb! 1 KBajpar 5 peoOpa30BaHMsX [EIIBIX BHIPAKCHUI B
MHOTOUJICHBI, & TAKXKE JIJTS PA3JI0KEHHSI MHOTOUICHOB
PasHOCTH Ha MHOXHTENH. VICIonb30BaTh pa3InyHbIC
13 | PasnocTts KBagparos. 6 peoOpa3oBaHus LENbIX BbIPAXEHUH MIPH pelIeHUN
CymMa 1 pa3HOCTh KyOOB ypaBHEHHH, JI0Ka3aTeIbCTBE TOXK/CCTB, B 3a/a4axX Ha
KonTponbHas pabora Ne 7 1 JIeTTMMOCTb, B BEIYUCIICHUH 3HAYCHUIH HEKOTOPBIX
14 | TIpeoGpasoBanme LETbIX 6 BBIP)KCHUH C TOMOIIIBIO KaTbKYJISITOpa
BBIPAXKECHU U
KontponbHas padora No 8 1
CHcTeMBbl JTHHEHHBIX 16 OrmpenensTh, IBISETCS JIU Mapa YhCcell peieHHeM

YPABHEHHH

JAHHOT'O YpaBHCHUA C ABYMs IICPEMCHHBIMU.




15 | JInaelHsIe YPaBHEHUA C 5 HaxonuTs mytem nepebopa memnbie pemeHus
JIBYMSI IIEPEMEHHBIMH U X JMHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMHU.
16 | crcrembr 10 Crpourts rpaduk ypaBHeHus ax+by=c, roe a#0 b#0 .
Pemarp rpaduueckum ciocoOOM CHUCTEMBI
PCHICEH/IG CHUCTCM . JIMHEHHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU.
JIMHCUHBIX YPABHCHHH 1 [TpuMeHSTH CII0CO0 MOJCTAHOBKHU M CIIOCO0
KonTtponbHas padbora Ne 9 CIIOKEHHMS [IPU PEIIEHUH CHCTEM JIMHEHHBIX
YpaBHEHHI ¢ IByMs IIEpEMEHHBIMH. Perars
TEKCTOBBIC 3a]]a4H, WCIOJb3Yys B KAYECTBE
anreOpanyecKoil MOJIEIM CUCTEMY YPaBHEHHI.
WHTepnpeTupoBaTh pe3yibrar, OJIy4eHHBIA IPU
PELICHUH CHCTEMBI
IloBTOpEHHE 6
Hrtoroselii 3auet 1
Hrtorosasi KOHTpOIbHAS 2
paborta
8 ki1acc
PanuonajibHbI€e 1PoO0H 23 @opMynHpOBaTh OCHOBHOE CBOMCTBO PallMOHAIbHOM
1 [ PaumonanbHble 1po6u 1 ux 5 Ilp06I/IvI/I MPUMEHSTH €0 JUIsl TPeoOpa3oBaHus
CBOMCTRA IpoOeii. BEITOTHATE CIIOXKECHHE, BEIUUTAHUE,
. YMHOXCHHE U JISICHUE PallMOHAIBHBIX Jpo0eH, a
2 | Cymma u pasHOCTh IpOOei 6 TaK>Ke BO3BEJICHUE APOOH B CTENICHB. BBIMOIHATH
Konrposbras pabora Ne 1 1 pasIM4HbIE TPe0OPa3OBaHUS PALIMOHATBHBIX
3 | IIpousBeneHue u 4acTHOE 10 BBIPAKEHUIA, IOKa3bIBaTh TOXKIECTBA. 3HATH CBOICTBA
Ilp06eI/I byHkuuu y = E , tie k#0, 1 ymMeTh CTpOUTH ee
KontponbHas padota No 2 1 X
rpaduxk.
KBaHpaTH],]e KOPHH ]_9 HpI/IBOI[I/ITb IMPUMCEPHBI pallMOHAJIBHBIX U
4 | JleficTBUTENBHBIE YNCIA 2 UppalMoHaNLHBIX YKcen. Haxonutp SHauCHH
5 | Apudmernueckuii 5 apu(METHUECKUX KBAIPATHBIX KOPHEH, UCIIOIb3Ys
. pU HEOOXOUMOCTH KaIbKyIATop. Jloka3piBarh
KBaHPaTHHH KOpCHb TEOPEMBI O KOPHE W3 MPOU3BEACHUS U APOOH,
6 SBO(I;CTBa « 3 TOX/IECTBO \/? = |a , IPUMEHSATH UX B
Kggnph/:;:ztizcxgggﬂ 1 peoOpa30BaHUsIX BhIPAKECHHIA. Oc13060>1<;[avac;1 oT
7 | KonrponbHas paGora Ne 3 7 UPPAIMOHAILHOCTH B 3HAMEHATEIISIX ApoOei BUIa
T[IprMeHeHue CBOMCTB % , % . BBIHOCHTDh MHOXHTEJb 32 3HAK
apu(pMEeTHIECKOTO b+ e
KBAJ[PATHOTO KOPHS 1 KOPHSI U BHOCUTh MHOXKUTEITb TIO/I 3HAK KOPHSI.
Mcnonb30BaTh KBapaTHbIC KOPHH IS BHIPAKESHUS
Konrponenas pabora Ne 4 MIEPEMEHHBIX UX TEOMETPHUYCCKUX U (PU3UUECKUX
dopmyn. Ctpouts rpaduk GpyHkumun y= Jxu
WJUTIOCTPUPOBATh Ha rpauke ee CBOKWCTBA.
KBaJpaTHble ypaBHEHHUS 21 Pemiarp kBagpaTHbie ypaBHeHUs. Haxonuth
8 | KazparHoe ypaBHeHue 1 10 OI00POM KOPHH KBAIPATHOTO YPaBHCHHSI,
€ro KOpHH ucnons3ysa Teopemy Buera. Uccnenosars
KBaJ[paTHbBIC YPABHEHHUSI MO TUCKPUMUHAHTY U
Konrponenas pabora Ne 5 1 ko3¢ ¢unentam. Pemars 1poOHbIe palloHaIbHBIE
9 | IpoGHbie panoHaIbHbIE 9 ypaBHEHUS, CBO/IS PEIICHNE TAKUX YPABHEHHUH K
YpaBHEHUSA PCILICHHUIO TMHEWHBIX W KBaJPATHBIX YPaBHEHUH C
KOHTpo_]'IBHa;[ pa60Ta Ne 6 1 MOCIEAYIOIUM UCKITFOUEHUEM MMOCTOPOHHUX KOPHEH.

Pemare TEKCTOBBIE 3a1a4M, NUCIIOJIB3Ys B KAUECTBE
anredpandeckoi MoJieNid KBaJipaTHbIe U APOOHbIE
YpaBHEHHUS




HepaBeHncrBa

20 @opMynUpPOBATH U JOKA3bIBaTh CBOMCTBA YACIOBBIX

10

HucnoBbie HEPAaBEHCTBA U
WX CBOMCTBA

8 HepaBeHCTB. Vcrionp30BaTh ammapar HEPaBeHCTB AJIS
OIICHKH MOTPEITHOCTH ¥ TOUHOCTH MPUOTMIKEHUS.
Haxoauts nepeceuenne nu 00beIMHEHNE MHOXKECTB, B

Konrponenas pabora Ne 7 1 YaCTHOCTH YUCIIOBBIX TPOMEKYTKOB.

11 | HepaBencrBsa ¢ 01HOM 10 Pewiars TuHeNHbIE HEPABEHCTBA. Pelmars CHCTEMBI
IIEPEMEHHOU U UX CUCTEMBI JMHEWHBIX HEPABEHCTB, B TOM YHUCIIE TAKHX, KOTOpPBIE
KOHTpOHBHa;I pa60Ta No 8 1 3anycaHbl B BUJIE IBOMHBIX HEPABEHCTB

CreneHn ¢ HeJbIM 11 3Harh OIpe/iesIeHUe U CBOMCTBA CTENEHU C IEIbIM

OKa3aTeIeM. JIeMeHThI nokazareneM. [IpuMeHsITh CBOMCTBA CTENIEHHU C

CTATHCTHKH IEJIBIM TTOKA3aTeNIeM TP BHITOJTHEHUN BBIYHCICHUN

U ipeoOpazoBaHuM BhIpaskeHUH. Vcnonb30BaTh

12 | Crenenp ¢ nespiv 6 3aIUCh YMCEJ B CTAaHAAPTHOM BUJE JJIs1 BBIPKCHHUS
ITOKa3aTCJICM U €€ Y COITOCTABJICHUS Pa3MepoOB 00BEKTOB,

CBOMCTBaXx 1 JUIMTEJILHOCTHU TPOIIECCOB B OKPYKAIOIIEM MUpE.

13 KOHTpoﬂbHa;[ pa60Ta Ne 9 4 [IpuBOIUTH MPUMEPHI PEIIPE3ECHTATUBHON 1
IeMeHThI CTATHCTHKH HEpEenpe3eHTAaTUBHOM BHIOOpKHU. M3BIEKaTH

nH(GOPMAIUIO U3 TAOIUI] YACTOT, CTPOUTD
MHTEPBAJIbHBIN PAL.

Hcnonk3oBaTh HAMISAHOE IPEICTABICHUE
CTaTUCTHYECKON MH(OpMAIK B BUAE CTOIOUATHIX
KPYTOBBIX TUarpamm, MoJIMTOHOB, TUCTOTPAMM

IloBTOpEeHUE 8
Hrtoroseli 3auer 1
Nrtorosasi KOHTpOIbHAS 2
pabora

9 kiIace
KBanpaanHaﬂ (l)yHKunﬂ 22 Br1uncisaTes 3HaYeHUS CI)yHKI_II/II/I, 3aJIaHHOM
1 | ®yskuun n ux coiictsa 5 dopmyinoi, a TaKKe ABYMs H TPeMs bopmynamu.
2 | Ksajparusiii Tpexuen 4 OnuceiBaTh CBOIMCTBA (DYHKIMI HA OCHOBE UX
rpaduyueckoro npeacraBieHus. UaTepnpeTnpoBarh

Kontponbhas padora Ne 1 1 rpaduKy pearbHBIX 3aBUCIMOCTEH.
3 | Kpagparuunas pyHkuMs n 8 [Toka3piBaTh cXeMaTUYECKHU TIOJIOKEHNE Ha

ee rpaduk KOOPZMHATHOH MJI0CKOCTU TpapUKOB (PyHKIIHIHA

4 | Crenennas QyHKIHSI. 3 y=ax’, y=ax’+n, y= a(x-m)?. Ctpouts rpadux
KopeHns n-oii crenenn bymrkimm y=ax*+bx-+c, ymers yKkaspisars
KonTponbHast pabora Ne 2 1 KOOPMHATHI BEPIIMHBI 1TapadoIIbl, ee 0Ch

CUMMETpPHH, HalpaBlieHHE BETBEH mapadobl.
N306paxars cxematndecku rpapuk GyHKIuu y=X"
C YETHBIM 1 HeueTHbIM N. [loHMMare cmbica 3anucen

puta ¥Ya, Yau T.J., TA€ & — HEKOTOPOE YHUCIIO.
MMeTs npeacTaBieHUe O HaXOXKACHUU KOpHER N —i
CTEIEHHU ¢ TOMOIIBIO KaJIbKYISATOPA.

YpaBHeHHs U HEPABEHCTBA C

OJHOW NMepeMeHHOH

Pemars ypaBHEHHsI TPETbEW U YETBEPTOM CTEIIEHU C
14 MIOMOILBIO PA3JIOKEHNS HA MHOXKUTENIU U BBEACHUE

5
6

YpaBHEHUS ¢ OTHOMN
MIEPEMEHHOU
Hepasencrsa ¢ ogHou
MIEPEMEHHOU
KontponsHas padota Ne 3

BCIIOMOTaTENIbHBIX ITIEPEMEHHBIX, B YACTHOCTH
peate OMKBaJIpaTHbIE YpaBHeHUs. Pemars 1poOHbIe
panMoOHaIbHBIE YPABHEHUS, CBOJIA UX K LIEJIBIM
YPAaBHEHUSIM C MOCIEAYIOLIEN TPOBEPKON KOPHEH.

1 Pemars HEpaBeHCTBA BTOPOU CTENIEHM, UCIIONb3YS
rpaduyeckue npeacTaBieHus. Mcrnonp30Bark METOT
MHTEPBAJIOB JIJIS PEIICHUS HECIOAKHBIX
palMOHaIbHBIX HEPABEHCTB

oo

YpaBHEeHUS U HEPABEHCTBA C

17 Crtpouts rpadyku ypaBHEHUH € ABYMsI




JABYMS NIEPECMCHHBIMHA

MNEpCMCHHBIMU B HpOCTGfIH.IHX ClIydadax, Koraa

7 | YpaBuenus ¢ xByms 10 rpaduKoM SBISIETCS TpsiMasi, mapabosa, Turnepooa,
OKPY)KHOCTh. VICTI0Ip30BaTh UX JUIs TPapHIeCKOro
NEPEMCHHBIMHA U UX o
pEIICHHs] CHCTEM YPaBHEHUH C IBYMS IEPEMEHHBIMH.
8 | cuctemsl 6 Pemiarh crioco60M MOACTAHOBKH CHCTEMBI IBYX
HepaseHcTBa ¢ 1ByMst yYpaBHEHUA C IBYMsI IEPEMEHHBIMH, B KOTOPBIX OJIHO
IIEPEMEHHBIMU U UX 1 ypaBHEHHUE MEPBOil CTEIICHH, a IPYroe — BTOPOi
CUCTEMBI CTCIICHMU.
KonTtponbHas pabora Ne 4 Pemrath TEKCTOBBIC 3141, UCTIOB3Ys B KAUSCTBE
areOpandecKoi MOJIEIH CHCTEMY YPaBHEHHI
BTOPOI CTEIICHH C IBYMsI IIEPEMECHHBIMU; PEIIATh
COCTaBJICHHYIO CHCTEMY, HHTEPIIPETHPOBATh
pe3ynbrar
Apudmernyeckas u 15 [IprMeHSTh HHICKCHBIC 0003HAYEHHMS IS YWIEHOB
reoMeTpHYeCcKasi IPOrpeccHu HOCJIEIOBATEILHOCTEH. HpHBO?;PITB MpHMEpHI
9 A 7 3aJIaHKs TTOCIIE0BATEIBHOCTEH (hOPMYIIOi N—T0
pudmMeTHIecKas y y
YJIeHa U PEKYPPEHTHOM (HOPMYITOH.
Hporpecens 1 BeiBoauTh (OpMyIIBI N-TO WieHa apupMeTHIECKO
10 | KonrpousHast pabora Ne 5 6 IPOTPECCHH ¥ TEOMETPUYECKON MPOrPECCHHU, CyMMBI
I'eomerpuueckas 1 HEPBBIX N YWICHOB apu(pMETHIECKON 1
Iporpeccus reOMETPUYECKOM POrPECCHiA, PEIIaTh 3a1a49H C
KouTponsHas pabota Ne 6 UCITIOJIb30BaHMEM STHX (opMyIl. JlOKa3bIBaTh
XapaKTePUCTUUYECKOE CBOMCTBO apu(PMETUIECKOM U
FEOMETPUYECKOU TTPOTPECCHI.
Pemrarp 3a1a41 Ha CJIOKHBIC TIPOIICHTHI, UCITONB3YS
IPY HEOOXOMMOCTH KAJILKYISTOP
JIeMeHTBI KOMGI/IHaTOpI/IKI/I u 13 Brinonauts nepedop Bcex BOZMOXKHBIX BAPHAHTOB
TEOpHH BepOSITHOCTEIH JUISL TiepecyeTa 00bEKTOB M KOMOHHAIMHA. [IpHMEHSTH
11 | DrieMeHTH KOMOHHATOPHKH 9 MPaBHIIO0 KOMOWHATOPHOTO YMHOKEHHS.
Pacrio3HaBarh 3a/1a41 Ha BHIYMCIIEHHE YUCIIa
12 | Hagambmbre CBG,HGHH{IJ u3 3 IIEPECTAHOBOK, Pa3MEILEHNN, COYETAaHNN 1
TeOpUr BEPOATHOCTCH HPUMEHSTH COOTBETCTBYIOIINE (HDOPMYIIBI.
KontponbHas padota No 7 1 BBIYMCIIATE 9aCTOTy CITy4allHOTO COOBITHSL.
OtieHHBaTh BEPOSTHOCTh CIIYYaHOTO COOBITHS C
MIOMOII[BIO YaCTOTHI, YCTAHOBJICHHOM OIBITHBIM
nyreM. HaxouTh BEpOSATHOCTh CITy4aiiHOTO COOBITHSI
Ha OCHOBE KJIACCHYECKOTO OIPE/ICIICHIUS
BEPOSATHOCTH. [IpHBOIUTH IPUMEPHI TOCTOBEPHBIX U
HEBO3MOXHBIX COOBITHH.
IloBTOpEHUE 21
WroroBasi KOHTpOJIbHAS paboTa 2

I[Inanupyemblie pe3yabTaThl U3YUYEHHUS] Kypca ajaredpbl
B 7 — 9 Kiaccax

PanunonajabHbIe YHCIa

Buinycknuk nayyumcea:
MOHUMATh OCOOCHHOCTH AE€CATUYHON CUCTEMbI CUHCIICHHUS,

2) BIIa/IETh MOHATUSIMH, CBSI3aHHBIMU C JCTMMOCTBIO HATYpPAbHBIX YHCEIT;

3) BeIpaXkaTh YMCIIa B 3KBUBAICHTHBIX (hopMax, BEIOUpas HauOoJiee MOAXOISIIYO B

3aBUCHUMOCTH OT KOHKPETHOM CUTYalllH;

4) cpaBHUBATH | YIIOPSIOYNBATH PAIIMOHAITBHBIC YUCIIA;




5) BBIIIOJIHATD BBIYUCIICHUS C PAlIMOHAJIBHBIMHA YU CJIaMH, COUCTAA YCTHBIC N IIMCbMCHHBIC
IMPHUCMBbI BBI‘IPICJ'IGHHﬁ, IMPUMCHCHUC KAJIBKYJIATOPA,

6) HCIIOJIBb30BAaTh NIOHATHUA U YMCHHUA, CBA3AHHBIC C IIPOINOPHIHUOHAIbHOCTBIO BEJINYNH,
IMPOUCHTAMHU B XO0AC€ PCUHICHUA MAaTCMAaTUYCCKUX 3ada4 U 3aJla4 N3 CMCKHBIX ITPEIMCTOB,
BBIIIOJIHATD HECJIOKHBIC IIPAKTHYCCKUC PACUYCTHI.

Bbll’lyCKHuK nojiyium 603MONCHOCM b:

1) ITO3HAKOMHTHCS C TTO3UIIMOHHBIMH CHCTEMaMH CUHCJICHHS C OCHOBAHUSIMH,
OTJIMYHBIMU OT 10;

2) YIJIyOUTh U Pa3BUTh MPEJCTABICHUS O HATYPaJbHBIX YHCIIaX U CBOMCTBAX JCIMMOCTH;

3) HAyYHUTHCS UCTIOIB30BATh MPUEMBI, PAallMOHATM3UPYIOIINE BHIYUCIICHUS, IPUOOPECTH

MPUBBIYKY KOHTPOJIUPOBATH BEIYUCIIEHHUS, BIOUpAs MOIXOSIIHMN 111 CUTYallH CIOCOO0.
JleicTBUTEIbHBIE YHCJIA
Buvinycknuxk nayuumca:

1) HCIIOJB30BaTh HaYaJdbHbIE MTPEACTABICHUSI O MHOKECTBE JCHCTBUTEIIBHBIX YUCET;

2)  BIAACTh MOHATHEM KBaJAPATHOTO KOPHS, IPUMEHSTH €T0 B BEIYUCIICHUAX.
Buvinycknuk noayuum 603mMox3ucHOCHb:

1) Pa3BuTh MpeCTaBICHUE O YUCIIC M YMCIOBBIX CUCTEMaX OT HATYPAJIbHBIX JI0
NENCTBUTEIBHBIX YHCEI; O POJIU BBIYMCIICHU B YEJIOBEUECKOUN MPAKTHUKE;

2) Pa3BUTh M yriyOUTh 3HAHUS O ICCATHYHON 3aMTUCH JCHCTBUTEIBHBIX YHCEIT
(mepuoanvecKue U HEMEPUOANIECKUE APOOH).

N3mepenusi, npulOIHKeHNS, OLEHKHU
Buinycknuk nayuumca:
1) wucnoib30BaTh B XOJE PEIICHUS 33J1a4 dJICMCHTAPHBIC TIPEICTABICHHUS, CBI3aHHBIC C
MPUOIMKEHHBIMU 3HAYCHUSIMU BEJTUYMH.
Boinycknuk noayuum 603mMoicHOCHb:

1) TOHATH, YTO YMCJIOBBIC IAHHBIC, KOTOPBIC UCIIOJIB3YIOTCS I XapaKTEPUCTHKU 00HEKTOB
OKPY’KAIOILIEro MUPA, SIBJSIOTCS MIPEUMYIIIECTBEHHO NPUOJIMKEHHBIMU, UTO TI0 3aMUCH
MPUOIMKEHHBIX 3HAYEHUN, COAEPKAIMXCS B UHPOPMAITMOHHBIX HCTOYHUKAX, MOYKHO
CYJIUTh O TIOTPEIIHOCTH TTPUOINKEHUS;

2) TOHSATH, YTO MOTPEIIHOCTD Pe3yJIbTaTa BEIUUCICHUH TO0JIKHA OBITh COM3MEpUMa ¢
MOTPEIIHOCTHIO UCXOIHBIX JAHHBIX.

AJire0panvecKue BbIPAKEeHUSs
Buvinycknuk nayuumca:

1)  BIAACTh MOHATHUSAMH «TOXJICCTBOY», KTOXKICCTBEHHOE MPEOOPA30BaAHKE), PLIIATh
3a/1a4u, cojJiepkalire OyKBeHHbIC JJaHHbIE; padoTaTh ¢ (hOpMyJIaMH;

2)  BBINOJHATH MPeoOpa30BaHus BRIPAKCHUMN, COACPIKAIIMX CTCIICHHU C ICJIBIMH
MOKa3aTeIIMU U KBaIpaTHbIC KOPHU;

3)  BBINOJIHATH TOXKACCTBCHHBIE MPEe0OpPa30BaHUs PAIMOHAIBLHBIX BBIPAXKCHHUIH Ha OCHOBE
MpaBWI JEUCTBUHN HAJl MHOTOUYJIEHAMHU U alireOpandecKUMH Apo0siMu;

4)  BBINOJHATDH PA3JI0KCHHE MHOTOWICHOB Ha MHOKHTEIIH.

Boinycknuk noayuum 603moiicHocmp:

1) Hay4uTHCS BBIIOJIHITH MHOTOIIIATOBBIC MPEOOPa30BaHKsI PAIIMOHAIBHBIX BRIPAXKCHHUH,
MIPUMEHSIS TUPOKHUI HAOOP CITOCOO0B U MTPUEMOB,;

2) TPUMEHSITH TOXIECTBEHHbBIC MPEOOPA30BaAHMSI IS PELICHUS 331a4u U3 Pa3IHUHBIX
pasziesioB Kypca.

YpaBHeHus
Buvinycknuk nayuumcs:



1)  pemath OCHOBHBIE BUJIBI PAIlIOHAIBHBIX YPABHEHUN C OHON MIEPEMEHHOM, CUCTEMBI
JIBYX YpaBHEHUH C IBYMsI IEPEMEHHBIMU;

2)  TIOHUMATh yPaBHCHHE KaK BOXHECHIITYIO MATEMATUYCCKYIO MOJICIIb JIJIsl ONTUCAHUS U
U3Y4YEeHUS pa3HOOOPA3HBIX PEAIbHBIX CUTYaAlIU, PelllaTh TEKCTOBBIE 33a/1a4u
anredpandyeckuM METO/I0M;

3) npuMeHsTh rpadUYecKre MPEACTABICHUS I UCCIICAOBAaHUS YPaBHECHUH,
UCCJIEIOBAHUS U PEIICHUS CUCTEM YPaBHEHUM C JBYMS IEPEMEHHBIMH.

Boinycknuk noayyum 603M0HCHOCHID:

1) oBianeTh CrCUATBLHBIMU MIPUEMAMHU PELICHHUS YPAaBHECHHUI U CHCTEM YpaBHEHUN;
YBEPEHHO MPUMEHSTH anmnapaT ypaBHEHHUH sl pelIeHus pa3HoOOpa3HbIX 3a/1a4 U3
MaTEeMAaTHUKH, CMEKHBIX MPEMETOB, MPAKTUKH;

2) TpUMEHSTH rpaduvecKue NpeACTaBICHUS ISl CCISI0BAHMS YPaBHEHU, CUCTEM
ypaBHEHHUH, cofieprkamire OyKkBeHHbIE KO (HUIIUEHTHI.

HepaBencrBa
Buvinycknuk nayuumcs:

1) MOHMMATH ¥ MPUMEHSATH TEPMHUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIC C OTHOIIICHHEM
HEpaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2)  pemiathb JIMHEHHBIC HEPABCHCTBA C OJHOM IMEPEMEHHOM U MX CHCTEMBI; PeliaTh
KBaJpaTHbIC HEPABEHCTBA C ONMOPON Ha rpaduuecKkue mpeCTaBICHNUS;

3) npUMEHSTH anmnapaT HEPABEHCTB JIS PEIICHHUS 3a1a4 M3 pa3IMuHbIX pa3zeiioB Kypca.
Boinycknuk nonyuum 603mM0MCHOCIb HAYYUMbCA .

1) pazHOOOpa3HBIM pHUEMaM JIOKa3aTeILCTBA HEPABCHCTB; YBEPEHHO MPUMEHSTH alliiapar
HEPABEHCTB VISl PEIICHUS Pa3HOOOPa3HBIX MAaTEMAaTHIECKIX 3a]a4 U 3371a4 U3 CMEKHBIX
MPEMETOB, NTPAKTUKH;

2) TPUMEHSTH TpadUuecKre MPEJACTABICHUS ISl HCCIICIOBAHUS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJIEpKAIINX OYKBEHHbIE KOA(P(DUIIMECHTHI.

OcHoBHbIe MOHATUA. Unca0BbIe GyHKIMH
Buinycknuk nayuumcea:

1)  MOHUMATH U MCIOJIL30BaTh (PYHKIIMOHAIBHBIC MOHATHS U SI3bIK (TCPMHUHBI,
CUMBOJIMYECKUE 0003HAYECHUS );

2)  cTpouTh rpaduKy IEMEHTAPHBIX (DYHKINI; HCCIIEI0BATh CBONCTBA YHCIOBBIX
(GyHKIMIA HA OCHOBE U3YYEHHUS TIOBEICHUS WX TPa(UKOB;

3) noHuUMaTh QPYHKIUIO KaK BAYKHEHIIIYI0 MATEMATHUCCKYIO MOJICIb JIJIsl OITMCAHUS
MIPOIIECCOB U ABJICHUN OKPY’KAIOIIETO MUPA, TPUMEHATh (DYHKIIMOHATBHBIHN S3bIK IS
OTIMCaHUs U UCCIEAOBAHUS 3aBUCUMOCTEN MKy (PU3HMUECKUMU BEJTMUYNHAMHU.
Boinycknuk noayuum 603mMo0x4cHOCHb HAYUUMbCA:

1) mpoBOAMTH UCCIIEAOBAHMSI, CBA3aHHBIC C H3YYCHUEM CBOWCTB ()YHKIIMH, B TOM YHCIIE C
MCIIOJIb30BaHNEM KOMIIBIOTEPA; HA OCHOBE TPadUKOB U3YUYCHHBIX (DYHKIUI CTPOUTD
OoJiee cnoxkHbIe rpaduKku (KyCOUYHO-3a/JaHHbIC, C «BBIKOJOTHIMIY TOYKAMH U T.I1.);

2) WCIOJIb30BaTh PYHKIIMOHAIBHBIC IPEICTABICHUS U CBOMCTBA QYHKIIHMI JJIs1 PEIICHUS
MaTeMaTHYECKHX 3a7[ad U3 Pa3IMuHBIX Pa3/IesioB Kypca.

YuciaoBble N0CT€10BATEILHOCTH
Buvinycknuk nayuumcs:

1)  MOHUMATH U MCIOJIB30BaTh SI3BIK MOCICIOBATEIABHOCTEH (TEPMHUHBI, CHMBOJIUYECKUE
0003HaueHNUs);

2)  TpUMEHSTH (HOPMYJIBI, CBI3aHHBIC C apU(PMETHIECKON ¥ TEOMETPHUIECKOMN MPOrPECCHid,
U anmapar, copMUpOBaHHBIN MTPU U3yJUeHUN IPYTUX Pa3/IeNIoB Kypca, K PEIIeHUI0
3a]1a4, B TOM YHUCJIE C KOHTEKCTOM U3 PealbHOM KU3HHU.



1)

2)

1)

1)

Buvinycknuk noayuum 03moxicHOCHb HAYYUMBCA:
peraTh KOMOMHUPOBAHHBIE 33]]a4M C MPUMEHEHUEM (POPMYII N-TO WICHA U CyMMBI
NEPBBIX N YJIECHOB apU(PMETUUECKON U TE€OMETPUUECKON MTPOTPECCH, MPUMEHSISI IPU ATOM
arnrapar ypaBHCHHI U HEPABEHCTB;
NOHUMAaTh apUPMETHIECKYIO U TEOMETPUUECKYIO IIPOrpecCHH Kak (PyHKIINH
HATypaJbHOTO apryMEHTa; CBA3BIBATH ApU(DPMETHUECKYIO MPOTPECCUIO C JIMHEUHBIM
POCTOM, TEOMETPUUYECKYIO - C SKCIIOHEHIIMAIBHBIM POCTOM.
OnucarenbHasi CTATUCTHKA
Buvinycknuk nayuumca:

HCIIOJB30BaTh MPOCTEHIITNE CITOCOOBI MPEJCTABIICHHS U aHATIN3a CTATUCTUYECKHUX
JAHHBIX;
BuvinyckHuk noayuum 603MOMCHOCHIb HAYYUMbCA:
MPUOOPECTH TIEPBOHAYATBHBIA OMBIT OPTaHU3AIMN COOpa JAHHBIX TPU MTPOBEACHUH
ompoca 00IIECTBEHHOTO MHEHHUSI. OCYIECTBIATh UX aHAIN3, PEJICTABIATh PE3YIbTAThI
Ompoca B BUJE TAOJIHIIbI, TAArPAMMBI.
Ciyyaiinbie cCOOBITHSI M BEPOATHOCTD
Buvinycknuk nayuumcsa HaXOOUTh OTHOCUTENBHYIO YACTOTY U BEPOSITHOCTh CIIYYalHOTO
COOBITHSI.
Buvinycknuk nonyuum 603mMoxcHOCmb TIPUOOPECTH OTIBIT IPOBEACHUS CITyYaHBIX
AKCIIEPUMEHTOB, B TOM YHUCJIIE, C TOMOIIbIO KOMIBIOTEPHOTO MOJICIIMPOBAHMUS,
MHTEPIIPETALNU UX PE3YIbTATOB.
KomOunaropuka

Buinycknuk nayuumcsa pemiatb KOMOMHATOPHBIE 337ja4 Ha HAXO0KIECHUE YK CIIa
00BEKTOB UM KOMOMHAITUH.
Boinycknuk nonyuum 603mox3cHOCMb HAYUUTHCS HEKOTOPBIMU CIIEIUATbHBIMU IPUEMaM
penieHns: KOMOMHATOPHBIX 3a/1a4.

@®opMbI KOHTPOJISI YPOBHSA TOCTHKEHUIN 00y4AI0IIUXCHA

U KPUTEPHUHU OLIEHKH

JIJist OLIEHKW pe3yJbTaTUBHOCTU yUEOHBIX 3aHSATUN MPUMEHSETCS BXOJHOW, TEKYIIUH U
WUTOTOBBIA KOHTPOJIb.

[lesp BXOAHOrO0 KOHTPOJIA — [MArHOCTMKA HMEIOIIUMXCS 3HAHUW W yMEHHUU
ydammxcsl.

Texkymuii KOHTPOJIb TPUMEHSIETCS ISl OLIEHKH KaueCcTBa YCBOCHUSI MaTepurala.

HNToroBpiii KOHTPOJIb MOXET MPOBOAUTHCS B (OPME HUTOTOBBIX TECTOBBIX
3a/laHUl, TUCbMEHHBIX KOHTPOJIBHBIX pa0OT.

@opMbl KOHTPOJS — YCTHBIA (OMPOC, WIPOBBIE KOHTPOJMPYIOUIUE 3a7aHus,
TECTOBBII OINpPOC, YCTHBIE KOHTPOJIbHBIE PA0OThI), MUCHBMEHHBIN (KOHTPOJIUPYIOIINE
CaMOCTOATENbHbIE  PabOThl, JAMKTAaHThl, KOHTPOJbHBIE palbOThI, TECTbI, 3a4YEThl,
MUChbMEHHBIE Pal0OThl MPOTPAMMHUPOBAHHOTO BHU[A), JA0OPATOPHBIN (MPAKTUYECKUE
3a/laHusl C HCIOJIb30BaHWEM TaONul, MPUOOPOB, MHCTPYMEHTOB, KaJIbKYJISITOPOB), C
IIPUMEHEHUEM KOMITBIOTEPA.

OueHka 3HAHUA U YMEHUH y4YalUMXCH
Onupasice Ha 3TH  PEKOMEHJALMH, YYUTEIb OLICHUBAET 3HAHUS W YMEHHUSA
YYAIIUXCS C YYETOM MX UHJIMBUIYaTbHBIX OCOOEHHOCTEM.



1. Copmepxanne U oOBEM MaTepuana, MOJJICKAIIETO IPOBEPKE, OMpPENEIeTCs
nporpammoii. [Ipu mpoBepke ycBoeHUs MaTeprasia Hy»KHO BBISIBJISITh TIOJTHOTY, TPOYHOCTH
YCBOCHMS y4YalllMMUCS TEOPUU W YMEHUS NMPUMEHSATh €€ Ha [MPAKTUKE B 3HAKOMBIX U
HE3HAKOMBIX CUTYaIMSIX.

2. OcHoBHbIMHU (popMaMU MPOBEPKU 3HAHUNA M YMEHHH ydalllUXCsl [0 MaTeMaTHKe
SABJISIIOTCS. TTUChMEHHAs KOHTPOJIbHAsT pabdoTa M YCTHBIN OIMpOC.

[Ipyn olleHKE TUCHMEHHBIX M YCTHBIX OTBETOB YUYUTEIh B MEPBYIO OYEpEb
YUUTHIBACT TOKA3aHHbIC YyYalIUMHUCSA 3HaHUS W yMmeHHus. OIleHKa 3aBUCUT TaKXe OT
HAJIMYUS U XapaKTepa MOrpeirHoCTel, TOMYIEHHbBIX YYallluMHCS.

3. Cpenu mnoOrpemiHOCTEN BBIACHSAIOTCS OIMOKM W HepoudeThl. llorpemHocTh
CUMTAETCS OIIMOKOM, €ClIM OHa CBUACTENBCTBYET O TOM, YTO YYEHHUK HE OBJIAJIEN
OCHOBHBIMHU 3HAHHUSAMH, YMCHHUSIMH, YKa3aHHBIMHU B TIPOTpamMMe.

K HemoueraM OTHOCSTCS MOTPEUIHOCTH, CBUACTEIHCTBYIOIINE O HEIOCTATOYHO
MMOJTHOM WJIM HEJOCTATOYHO MPOYHOM YCBOCHHWW OCHOBHBIX 3HAHWUN W yMEHUH WU 00
OTCYTCTBUM 3HAHWM, HE CUUTAIONIMXCS B MPOTPAMME OCHOBHBIMU. Hemoueramm Taxxke
CUMTAIOTCS: TMOTPEIIHOCTH, KOTOphIE HE MPHUBEIM K HCKAXEHHUIO CMbICIA MOJIYYEHHOTO
YUEHHKOM 3aJ]laHusl WK CIoco0a ero BBIMOJHEHUS; HEaKKypaTHas 3aluch, HEOpEKHOE
BBITIOJIHEHHE YEPTEKA.

['panunia Mexay ommOKaMu W HEJIOYETaMHU SBJISIETCS B HEKOTOPOM CTENEeHU
ycioBHOM. [Ipu ogHMX 00CTOATENbCTBAX AOMYIICHHAS YYAIIUMHUCS MOTPEITHOCTh MOXKET
paccMaTpuBaTbCAd ydMTENleM KakK oOIMOKa, B JpPyroe BpeMss © TMpU JPYTUX
00CTOATENBECTBAX — KaK HEJOYET.

4. 3aganus A YCTHOTO M TNIMCBMEHHOTO ONPOCA YYaIUXCA COCTOST W3
TEOPETUIECKUX BOMPOCOB U 33/ad.

OTBET Ha TEOPETUUYECKUI BOMPOC CUUTAETCA OE3YMpPEUHBIM, €CIU 1O CBOEMY
COJICP)KaHUIO TIOJIHOCTBIO COOTBETCTBYET BOMPOCY, COJEPKUT BCE HEOOXOAMMBIE
TeopeTnueckre (PakThl U OOOCHOBAaHHBIC BBIBOJBI, a €T0 H3JIOKCHHUE M TMHCHMCHHAS
3aMUCh MaTEMaTWYeCKW TPAMOTHBI W OTJIMYAIOTCS  TOCIEIOBATEIBHOCTHIO U
aKKypaTHOCTBIO.

Pemenve 3amaum cumTaeTcs O€3ympedHbIM, €CIU TMPAaBUIBLHO BBIOpaH CHoco0
pEIIeHHs, CaMO PEIICHUE COMPOBOXKIACTCI HEOOXOJUMBIMU OOBSICHEHHUSIMHU, BEPHO
BBITIOJIHEHBI HYXXHBIE€ BBIYUCIICHHS M  MPeoOpa3oBaHUs, TIOJy4YeH BEPHBIA OTBET,
MOCJIEIOBATEILHO U aKKYPATHO 3aMCaHO PEIICHHE.

5. OrueHka OTBEeTa y4allerocs Mpu yCTHOM U MUCbMEHHOM OIPOCE MPOBOAMUTCS TIO
nATHOAUIPHOW cHCTEMe, T. €. 32 OTBET BBICTABISETCS OJHA W3 OTMETOK: 2
(HEeyIOBJIETBOPUTEIIBHO), 3 (YIOBJIETBOPUTEILHO), 4 (XOpOI1I0), 5 (OTIUYHO).

6. YuuTeab MOXET TMOBBICUTh OTMETKY 3a OPWUTHHAIBHBIA OTBET HAa BOIMPOC WIIH
OPUTHHAIFHOE  pEIIeHHWEe  3a7aud, KOTOPble  CBUACTEIBCTBYIOT O  BBICOKOM
MaTEeMaTHYeCKOM Pa3BUTUH YYalIeToCs; 3a pelieHne 0oJiee CI0XKHON 3aJa4d WU OTBET
Ha OoJiee CIOXHBIA BOIPOC, MPEAJOKEHHBIC YYalleMycsl JIOMOJHUTEIBHO IOCIHe
BBITIOJTHCHHSI M 3alaHUH.

Kpurepun omuodox:

K rpyO6sM omubOKaM OTHOCSTCS OMMOKU, KOTOPhIE OOHAPYKUBAIOT HE3HAHUE
yqamuMucs GopMyIi, IpaBuil, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHUE UX MPUMECHSTD;
HE3HaHWE MPUEMOB PEIICHUS 3a7]a4, PACCMATPUBAEMBIX B YUCOHMKAX, a TAKXKE
BBIYHMCIIUTENLHBIE OITUOKH, €CJIM OHU HE SIBJISIOTCS OMUCKOM;



K HerpyOb M omubOKaM OTHOCATCS: TOTEPs] KOPHS UM COXPAaHEHUE B OTBETE
MOCTOPOHHETO KOPHS; 0TOpachiBaHue 06€3 0OBSICHEHUI OTHOTO M3 HUX U PaBHO3HAYHbBIE
uMm;

K HepgoueTaM OTHOCATCA: HEPALMOHAIBHOE PEIICHUE, OITUCKH,
HE0CTAaTOYHOCTh WJIM OTCYTCTBHE MOSICHEHUH, 000CHOBAHUI B PEILICHUSX

OueHka yCTHBIX OTBETOB YYalIUXCH 10 MaTeMaTHKe
OTBET OLIEHUBACTCS] OMMEMKOU «5», €CIIN YUCHHUK:

IIOJIHO PACKPBUI COAEpKaHUE MaTepuasa B 00beMe, IPeyCMOTPEHHOM MPOrpaMMOin
U y4eOHHKOM,

U3JIOKUJ ~ Marepual TPAaMOTHBIM  SI3BIKOM B OMNPENEICHHON  JIOTUYECKOMN
MOCJIEIOBATEIbHOCTH, TOYHO UCIOJIb3YsI MATEMATHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY;

MPABUJIBHO BBITIOJIHUI PUCYHKH, YEPTEXKH, TPpaUKH, COMYTCTBYIOIINE OTBETY;

MoKa3aj yMEHHE WUIIOCTPUPOBATh TEOPETUUECKHE TMOJIOKEHUS KOHKPETHBIMU
npuMepaMu, MNPUMEHSATh MX B HOBOM CHUTyallMd TPHU BBINOJIHEHHH MPAKTUYECKOTO
3aJlaHus;

IPOJAEMOHCTPUPOBAJI YCBOEGHUE paHEE H3YyUYEHHBIX COIMYTCTBYIOLIMX BOIIPOCOB,
c(OPMHUPOBAHHOCTH U YCTOMYMBOCTh UCIIOJIb3YEMBIX IPU OTPAOOTKE YMEHUN U HABBIKOB;

OTBEYaJl CaMOCTOSTENIBHO 0€3 HABOJAIINX BOIPOCOB yuuTess. Bo3MOXKHBI 0/1HA - ABE
HETOYHOCTU TPU OCBEIICHUH BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJKaX, KOTOpHIE
YUEHUK JIETKO UCIPABUJII MO 3aMEUAHUIO YUUTEIS.

Bo3MoxHBI OfHA-BE HETOUYHOCTH NPU OCBELIEHUH BTOPOCTENEHHBIX BOIPOCOB WUJIU B
BBIKJIa/IKaX, KOTOPBIE YUYECHHUK JIETKO UCTIPABUII 110 3aMEYAHHUIO YIUTETIS.

OTBET OLICHUBAETCS OMMEmKOI «4», €CIIH OH yJOBJIETBOPSIET B OCHOBHOM TPEOOBAHMIM
Ha OLIEHKY «5», HO MPH 3TOM MMEET OJIMH U3 HETOCTATKOB:

B W3JIO)KCHUU JOMYIICHb HEOOJbINNME MPOOENbl, He MCKAa3UBIIME MaTEMaTHYECKOE
coJiepKaHue OTBETA;

JIOTIYIIEHBI OJIMH — JIBa HEI04YeTa MPH OCBEUICHHH OCHOBHOTO COZICpPXKAHUS OTBETA,
WCIIPABIICHHBIC TI0 3aMEUYAHUIO YUUTES,

JIOTIYIIEHbI OIMOKa WM OoJiee ABYX HEAOYETOB MPU OCBEIICHUH BTOPOCTETEHHBIX
BOIIPOCOB MJIU B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIE 10 3aMEUYaHUIO YUUTEIS.

Ommemka «3» CTaBUTCA B CJICAYIOIINX CITydasix:

HEMOJIHO WJIM HETIOCJIE0BATEIbHO PACKPBITO COAEpXKaHUE MaTepHaia, HO MOKa3aHO
oluiee MOHMMAaHME BOMpPOCAa U NPOAEMOHCTPUPOBAHBI YMEHHUS, JOCTaTOUHbBIC IS
JaJIbHEHIIEr0 YCBOEHUsl MPOrpaMMHOT0O MaTepuaina (ompenerneHHble « TpeOoBaHUSMU K
MaTEeMaTUYECKON MOATOTOBKE yUaLTUXCS»);

UMENNCh 3aTPyAHCHUsS WM JOMYyIIEHbl OMMOKH B OINPEACNCHUH TOHSATHIA,
MCIIOJIb30BaHUU MAaTEMaTUYECKOW TEPMUHOJIOTHH, YEPTekKaxX, BHIKIAIKaX, UCIIPABICHHBIC
MOCJIe HECKOJIBKMX HaBOJAIIUX BOIIPOCOB YUHUTETIS;

YUEHUK HE CIPABHICS C MPUMEHEHHUEM TEOPUHU B HOBOM CHUTYallUW MPHU BHITIOTHEHUH
MPAKTUYECKOTO 3aJaHusl, HO BBIMOJIHWI 33JjaHusl 00s3aTEIBHOTO YPOBHS CJIOKHOCTH IO
JTAHHOU TEME;

Opu  3HAaHUM  TEOPETUYECKOTr0  MaTepuana  BbIBIEHA  HEJAOCTaTOYHAs
c(OpPMUPOBAHHOCTH OCHOBHBIX YMEHHUI U HAaBBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOIIUX CIy4asx:

HE PacKpBITO OCHOBHOE COJIepKaHne yYeOHOro MaTepuania;

OOHapy)XeHO HE3HaHHE WJIM HEMOHMMAaHUE YYEHHUKOM Oousblledl Wi Haubosee
BaYKHOM yacTH yueOHOTO MaTepHana;



JIOTIYIIEHBI OIIMOKH B OMpeIeJICHUH MOHITHIM, TPU UCIIOIb30BAHIUH MATEMAaTUYECKOM
TEPMHHOJIOTHH, B PHUCYHKaX, 4yepTexax WU Tpadukax, B BBIKIaAKaX, KOTOpPbIE HE
UCIIPABJICHBI ITOCJIE HECKOJIBKUX HABOASAIIUX BOIIPOCOB YUUTEIS.

Ouenka nucbMeHHbIX KOHMPOJIbHBHIX PAOOM YUAUUXCA RO MAmMeEMAmuKe
Ommemka «5» CTaBUTCS, €CIIN:

paboTa BHITIOJIHEHA MTOJTHOCTHIO;

B JIOTUYECKUX PACCYKICHUSIX U 000CHOBAHUU PEILICHUS HET MPOOETIOB U OLINOOK;

B PEILIEHUU HET MAaTEMaTUYECKUX OMIMOOK (BO3MOKHA OJIHA HETOUYHOCTb, OIKCKA, HE
SABJISIFONIASICS CIIEICTBHEM HE3HAHUS UM HEMOHUMAaHUsI yueOHOTo MaTepHaa).

Ommemka «4» CTaBUTCS, €CIIN:

paboTa BBINIOJIHEHA MOJHOCTHIO, HO OOOCHOBaHHUS IIArOB PEIICHHsS HEIO0CTATOYHBI
(ecim ymeHue OOOCHOBBIBATH PACCYXKICHUS HE SBISJIOCH CHCIUATBHBIM OOBEKTOM
IIPOBEPKH);

JOMyLIEHA OJJHA OIMOKAa WM JABa-TPU HEJAOYETa B BBIKJIAJKAaX, PUCYHKaX, YepTexKax
win rpadukax (ecim 3TH BUJIbI paObOThI HE SIBJSUIUCH CHIEIIMATIBHBIM 00BEKTOM IPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIU:
JOMyIlEeHbl Oosee OAHOM OIMOKKM WM Ooyiee JBYX-TPEX HEIOYETOB B BBIKIAJKAX,
yeprexax WIM rpapukax, HO Yydyalluiics BlajaeeT o0053aTelbHbIMU YMEHUSIMU IO
IIPOBEPSIEMON TEME.
Ommemka «2» CTaBUTCS, €CIU:
JOTYILIEHbI CYIIECTBEHHbIE OIIMOKH, TOKA3aBIIUE, YTO yYalIUIiCs HE BIaIeeT
00s13aTeNbHBIMH YMEHHUSAMH 110 JAHHOW TEME B IOJIHOU Mepe.
Hcnonb3ytoTes TpU NMOAX0/a K OLIEHKE 3HAHUW M YMEHUHM yYallluXcs: IO OIIMOKaMm, Mo
«MPOU3BOJUTEIBHOCTH» M KOMOMHMpPOBaHHBIM. OIl€eHMBaHWE 3HAHMM W yMEHUU MO
OIIMOKAM OCYUIIECTBIISIETCS B 3aBUCUMOCTH OT KOJIMYECTBA M XapakTepa MOTrPEUIHOCTEH,
JOMYUIEHHBIX yyamumucs. OLeHKH N0 «IIPOU3BOIUTEILHOCTHY (GOPMHUPYIOTCA C YUYETOM
00be€Ma BEpHO BBINOJIHEHHOW PaOOTHI:

b 0
O0BeM BBITOJIHEHHOMN Menee 50 % Ot 50 o 70 Ot 70 1090 | OT 90 o 100 %
paboTHI % % BKJIFOUMTEIILHO
OtMmeTKa 2 3 4 5

[Ipy KOMOWHHUPOBAaHHOM TIOJIXOJI€ YYHUTHIBAIOTCS Kak OIMUOKH, TaKk W O00bEM
BBITIOJTHEHHON pabOTHI.

[Tpu mpoBepKe TECTOBBIX pabOT MCIOIB3YIOTCS 1Ba CIIOCO0A OLICHWBAHUS: 3a4eT/ He3a4eT
W YeThIpexOaibHas CHCTEeMa OIICHOK. B mepBoM cilydae 3adeT CTaBUTCS TEM ydalluMcs,
KOTOpbIe BbINMOJHWIM HE MeHee 70 % Tecta, BO BTOPOM CiIydae — B COOTBETCTBHUH C
PEKOMEHIAITUSIMH, TTPEICTABICHHBIMU B TaOIHIIC:

OOBEM BBIOJITHEHHON o Or50m075 | Or75 1090 | Ot 90 mo 100 %
Ho 50 %
paboTHI % % BKJIFOUMTEIIHO

OtMeTKka 2 3 4 5




