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IHosicHuTe/IbHAA 3aIIMCKA

Pabouas mporpamMma yuebHOTO TIpenMera «Anredpa» s 9 kimacca pa3paboTaHa Ha OCHOBE
denepanbHOTO  TOCYJAPCTBEHHOTO  00pa30BaTeNbHOTO  CTAaHAApTa  OCHOBHOTO  OOILEro
oOpa3zoBaHus, yTBepXkIeHHass MUHUCTEPCTBOM oOpazoBanus v Hayku oT 17.12.2010r. Ne 1897,
ITpuxa3zoB Munobpnayku Poccun ot 29.12.2014 N 1644, or 31.12.2015 N 1577 «O BHeceHuu
mmeHeHuit B ®I'OC OO0 ot 17 nexadps 2010 . N 1897, aBropckoit mporpammsel. I” MuUHITIOK.
Anre6pa.. [IpenmerHas nunausa yueOHukos FO.H. MakapbrueBa u n1pyrux. 7 — 9 kjaccsl: nocodue
Ul yautenied obmieoOpa3oBaTeNnbHBIX opranu3amnuii. — Mocksa: «IIpocBemenue», 2014r u
yueOHUKa I 00Ieo0pa3oBaTeNbHBIX yupekaeHui Anredopa 9 xmacc. /HO.H.Makaperues,
H.I'Munmox, K.M.Hemxos, C.b.CyBopoBa/; monm penakmueit C.A.TenskoBckoro. — M.:
IIpocsemenue, 2017. IIpu cocraBiieHHH POTPaMMBI yYTEHA ITPOrpaMMa BOCIIMTAHUS IIKOJIBI.

HﬂaﬂnpyeMme PE€3yJbTAaThl 0CBOCHUA KypcCa

N3yuenune anrebpsl B 9 Kiacce HampaBlIeHO Ha JOCTIDKEHHE OOYYalOUIMMHUCS JIMYHOCTHBIX,
METaINpeIMETHBIX (PEryJIATUBHBIX, MO3HABATEIbHBIX M KOMMYHUKATHBHBIX) W MPEIMETHBIX
pe3yJIbTaTOB.

JIn4HOCTHBIE pe3y/IbTaThl:

1. Poccuiickasi rpaxaaHcKasi WICHTUYHOCTh (MaTpUOTU3M, yBaxeHHe K OTeuecTBy, K
MPOIIIOMY M HACTOAIIEMY MHOTOHAIIMOHAILHOTO Hapoja Poccum, BOCIMTaHHOE YYBCTBO
OTBETCTBEHHOCTH W JoJira mnepen PoaWHOW, WIEHTUYHOCTh C TEPPUTOPHEH, C MPUPOIOU
Poccun, nnentudukanus cedst B kauecTBe rpakaaHuHa Poccun, cyObeKTUBHAS 3HAYHMMOCTh
UCIIOJIb30BAaHUSl PYCCKOrO s3bIKa W SI3bIKOB HapoJoB Poccum, oco3HaHue M OIIyIIEHHE
CyOBEKTUBHOM COMPUYACTHOCTU € cyAbOOH poccuiickoro Hapoaa). Oco3HaHHE CBOEi
ATHUYECKOHN MPHUHAJJIEKHOCTH, 3HAHUE MCTOPHUH, S3bIKA, KYJIbTYPbl CBOEIO HApOJa, CBOETO
Kpasi, OCHOB KyJIbTYpHOTO Hacjenus HapoJoB Poccuum u uenoBeuyecTBa (MIACHTHUYHOCTH
YeJI0BEKa C POCCHMCKOM MHOTIOHALIMOHAIBHOM KYJIBTYpOH, COINPUYACTHOCTH C HCTOPHUEU
HapoOJOB W TOCYIapCTB, HAaXOJMBIIUXCS Ha TEPPUTOpUU coBpeMeHHoi Poccumn);
UHTEpUOpU3alUsg TyMAaHUCTUYECKHX, JAEMOKpPAaTHUECKUX M TPAJAULHMOHHBIX ILIEHHOCTEH
MHOTOHAIIMOHAILHOTO ~ poccuiickoro  obmectBa. OCO3HaHHOE,  YBaXUTENbHOE U
NOOpO’KENaTeIbHOE OTHOUICHWE K WCTOPUH, KYJBTYpe, PEeNWUTHH, TPATUIMIM, S3bIKaM,
LEHHOCTSAM HapoAoB Poccun u Hapo 0B Mupa.

2. T'OTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCS K CAMOPa3BUTHIO M CaMOOOPa30BAHHIO
Ha OCHOBE MOTHBAIIMM K OOYYEHHUIO U MO3HAHHUIO; TOTOBHOCTb M CIIOCOOHOCTH OCO3HAHHOMY
BBIOOPY M MOCTPOCHHIO JaTbHEHIIeH WHIWBUAYaJbHON TpaeKTOpWUU O0Opa3oBaHUsS Ha 0Oaze
OPUEHTUPOBKM B Mupe mnpodeccuii M mnpodhecCHOHATBHBIX NPEANOUYTCHUN, C Y4YEeTOM
YCTOWYMBBIX MO3HABATEIbHBIX HHTEPECOB.

3. Pa3Buroe MOpambHOE CO3HAHME M KOMIIETEHTHOCTb B PEIIEHUM MOPAJIbHBIX
mpoOJjieM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (OpPMHpPOBAHWE HPABCTBEHHBIX YYBCTB U
HPaBCTBEHHOTO MOBEJEHHS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM
MOCTyNKaM (CHOCOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIIUMOCTb,
VBOXHUTEIHLHOE OTHOIIEHUE K PEINTHO3HBIM YyBCTBAM, B3IJISIaM JIIOJEH WM X
OTCYTCTBHMIO; 3HAaHHE OCHOBHBIX HOPM MOpalM, HPABCTBEHHBIX, IYXOBHBIX HJICAJIOB,
XpaHUMBIX B KYJIBTYPHBIX TpPaTuIMsIX HapoIoB Poccuu, TOTOBHOCTh Ha UX OCHOBE K
CO3HATEILHOMY  CaMOOTPAaHMYEHHIO B  TOCTYIKax, TIOBEJCHUH, PACTOYUTEIHLHOM
noTpeduTenscTBe; CHOPMUPOBAHHOCTh MPEACTABICHUN 00 OCHOBaX CBETCKOW OJTHKH,
KyJbTYpbl TPAAULIMOHHBIX PENUTHil, UX POJIM B Pa3BUTHHM KYJIbTYphl M ucTtopuu Poccuu u
YeJI0BEYECTBA, B CTAHOBJICHUHU I'PaXIaHCKOTO OOILECTBA M POCCUHCKON TOCYAapCTBEHHOCTH;
MOHMMAaHHE 3HAUEHUSI HPABCTBEHHOCTH, BEPhl M PEIUTHU B KU3HU YeJIOBEKa, CEMbU U



obmectBa). CPOpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOLICHUS K YYCHHIO; YBaXXKMTEIBbHOTO
OTHOIIEHHUS K TPYIy, HaJIM4YME OIbITa YYacTHUs B COLMAIIbHO 3HaYUMOM Tpynae. Oco3HaHue
3HA4YEeHUs] CEMbHM B KHM3HM 4elloBeKa M OOIIecTBa, NMPUHATUE IIEHHOCTH CEMEHHOM >KH3HH,
YBa)XXUTEIbHOE U 3a00TIMBOE OTHOIICHHE K YIEHaM CBOEH CeMbHU.

4. ChopMupoBaHHOCTb LIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HayKM M OOIIECTBEHHON NPAKTHKH, YUYUTHIBAIOIIETO
COLIMAJIbHOE, KYJIBTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000Opa3ue COBPEMEHHOI'O MHpa.

5. Oco3HaHHOE, YBaXUTEIbHOE U J00OpOXKEIaTeNIbHOE OTHOIIEHHWE K JIPYroMy
4eJIOBEKY, €0 MHEHHUIO, MUPOBO33PEHMIO, KYJIbTYpPE, S3bIKY, BEPE, IPakJAHCKOM MO3ULMHU.
['0TOBHOCTP M CHOCOOHOCTH BECTH JUANOr C JPYTMMH JIIOABMHU M JOCTUTaTh B HEM
B3aUMOINOHMMaHUs (MACHTUHUKAIMA ceOs Kak MOJHOMpPAaBHOrO CcyOBbekTa OOIIeHus,
FOTOBHOCTh K KOHCTPYHMPOBaHHIO oOpa3a mapTHepa [0 JHalory, TOTOBHOCTh K
KOHCTpYHUpOBaHMIO  oOpa3a  JONyCTUMBIX  CHOCOOOB  Jauanora, TOTOBHOCTh K
KOHCTPYMPOBAHUIO Ipoliecca JUaliora Kak KOHBEHLMOHMPOBAHHUS WHTEPECOB, MPOIERYyp,
FOTOBHOCTb M CIIOCOOHOCTb K  BeleHHI0  meperoBopoB).  CdopMHPOBAHHOCTH
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B OOUIEHMHM U COTPYIHHYECTBE CO CBEPCTHHUKAMU,
JeTbMHU CTaplIero M MJAJAUIero BO3pacTa, B3pOCIBIMH B Ipolecce 00pa30BaTeNbHOH,
OOIIECTBEHHO TIOJIE3HOM, y4eOHO-UCCIIeIOBAaTENbCKOM, TBOPUECKOM M JPYrMX BHIOB
JESATEIIBHOCTH.

. OCBOEHHOCTb COLIMAJILHBIX HOPM, MPaBWJI MOBEACHUA, posiei u (OopM COLMaIbHOU KU3HU B
rpynmnax M cooOIIecTBaX, BKJIIOYAs B3POCIbIE U COIMAJbHBIE COOOIIECTBA. YuacTue B
IIKOJIbHOM ~ CAaMOYTpaBJICHUM U OOIIECTBEHHOW JKMU3HM B IIpeleiax BO3PacTHBIX
KOMIIETECHIIUH C YY€TOM PErHOHaJbHBIX, STHOKYJIBTYPHBIX, COIMATBHBIX U SKOHOMHUYECKUX
ocobeHHOCTel (opMUpOBaHHE TOTOBHOCTH K YYacTHIO B IIpOIECCE€ YMOPSI04YECHHUS
COLIMAJIBHBIX CBSI3€il M OTHOIIEHHUI, B KOTOpbIE BKIIOYEHBI U KOTOPbIE (OPMHUPYIOT CaMH
y4aliecs; BKJIIOYEHHOCTb B HEMOCPEICTBEHHOE TIpa)kJIaHCKOE ydacThe, TNOTOBHOCTb K
YY4aCTHIO B JKU3HENEATENBHOCTH  MOJPOCTKOBOTO  OOIIECTBEHHOTO  OOBEAMHEHMS,
BKJIFOUEHHOTO B MPOAYKTHBHOE B3aUMOJICHCTBUE C COLMAIBHOU Cpelod M COIMAIbHBIMU
MHCTUTYTaMH, WACHTU(HUKAIMS ce0sl B KauecTBe CyOBEKTa COLMANbHBIX NMPeoOpa3oBaHUH,
OCBOEHHE KOMIIETEHTHOCTEl B cepe OpraHu3aTopcKoi NeATeNbHOCTH; WHTEPUOPU3ALIUS
LIEHHOCTEN CO3UAATEIBHOIO OTHOLIEHUS K OKPY’KaIoIIEH COLMAIBbHOW JIE€HCTBUTEIBHOCTH,
LEHHOCTEN COIMAIBbHOTO TBOPYECTBA, LIEHHOCTH MPOJYKTUBHOM OpraHM3alMid COBMECTHOM
NeSTEeIbHOCTH, caMoOpealu3allii B TpyNNe M OpraHu3alMy, LEHHOCTH <«JIPyroro» Kak
paBHONpPABHOTO TMapTHepa, (opMHpoBaHHE KOMIETEHUUN aHalIMu3a, MPOCKTHPOBAHUS,
OpraHu3alM  JESATEIBHOCTH, pe(IeKCMH H3MEHEHHMH, CHOCO0OB  B3aMMOBBINOJHOTO
COTPYAHUYECTBA, CIIOCOOOB peaau3aiui COOCTBEHHOTO JTUACPCKOTO TIOTCHIINANA).

. CpopMHpOBaHHOCTH IIEHHOCTH 3/I0POBOTO M 0€30MacHOro obpasza >KU3HU; UHTEPHOPU3ALIUS
MpaBWJI WHIUBUAYATbHOIO M KOJIJIEKTUBHOTO OE30MacHOTO MOBEACHHS B Ype3BbIYAMHBIX
CUTYyalMUAX, YTPOXKAIOUINX KU3HU U 3[JOPOBBIO JIIOJIEH, IPAaBUIJI MOBEICHHUS Ha TPAHCIOPTE U
Ha JIOporax.

. Pa3BUTOCTH 3CTETUUECKOIO CO3HAHMUS YE€pPE3 OCBOCHUE XYI0KECTBEHHOTO HACJENsl HApOI0B
Poccun u Mupa, TBOpUECKOM HEATENIBHOCTH 3CTETUYECKOro Xapakrepa (CcrocoOHOCTh
NIOHUMATh XYAOXXECTBEHHBIE IPOM3BEACHMS, OTPAXKAIOIINUE pa3HbIE 3THOKYJBTYpPHBIE
Tpaauuuu; cOPMHUPOBAHHOCTh OCHOB XYOKECTBEHHON KYJIbTYPhl 00YHaIOIINXCS KaK YaCTH
uxX oOmel IyXOBHOM KyJIbTyphl, Kak 0CO0Oro croco0a TMO3HAaHHs JKU3HU M CpEACTBA
OpraHu3aluy oOUICHHS; Pa3BUTOCTh 3CTETHUECKOI0, SMOIMOHAIBHO-IIEHHOCTHOTO BUACHUS
OKpY’KaIOIIETO MHpA; CIIOCOOHOCTh K HSMOLMOHAIBHO-IIEHHOCTHOMY OCBOCHHMIO MHDA,
CaMOBBIPDQKEHUI0O M OPHEHTAllMd B XYyJI0)KECTBEHHOM U HPABCTBEHHOM IPOCTPAHCTBE
KYJIBTYPBI; YBaXKEHUE K UCTOPUHU KYJIbTYypbl cBoero OTedecTBa, BEIPAXKEHHOW B TOM YHUCIIE B
MOHMMAHUU KpacoThl YEJIOBEKa; pa3BUTasi NOTPEOHOCTh B OOIIEHUU C XYJI05KECTBEHHBIMU
NPOM3BEACHUSIMH,  C(OPMHPOBAHHOCTH  AKTMBHOTO  OTHOIIEHUS K  TPaJULUAM
XYJIOKECTBEHHON KYJbTYpbl KaK CMBICIIOBOM, 3CTETUYECKOM M JIMYHOCTHO-3HAYMMOWU



LEHHOCTH).

9. ChopMUPOBaHHOCTh OCHOB 3KOJIOTUYECKOW KYJBTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIUICHHS, HAJIUYHUE OIBITA IKOJOTUYECKH OPHUEHTUPOBAHHOM
pe(l)J'IGKCI/IBHO- OHCHO‘IHOﬁ n HpaKTH‘IeCKOﬁ ACATCIIBHOCTH B JXHU3HCHHBIX CHTyallUAX
(TOTOBHOCTh K MCCIIEAOBAHUIO IPUPOJIBI, K 3aHATHUAM CEJIbCKOXO3SIIICTBEHHBIM TPYIOM, K
XYIO0KECTBEHHO-3CTECTUICCKOMY OTPAXCHUIO IIPHUPOALI, K 3aHATHAM TYypHU3MOM, B TOM YHCJIC
HKOTYPHU3MOM, K OCYIIECTBIIEHUIO IPUPOJLOOXPAHHOM IEATEIBHOCTH).

MeTanpenMeTHue pe3yJbTaThbI:

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIe el CTBUA

1. VYMeHHe caMOCTOATENBHO ONpPENENsATh eI CBOEro OOy4YeHHs, CTaBUTh U
¢dbopmynupoBath Uisi ceOs HOBBIE 3a1aud B ydeOe M TIO3HABATEIILHOW JEATENbHOCTH,
pa3BHUBATh MOTHUBBI U MHTEPECHI CBOEH IM03HABATEIBHON JESITEIBHOCTH.

2. YMeHHE CaMOCTOATEIbHO IJIAHUPOBATh IMYTHU JOCTHXKEHUS LENel, B TOM 4YHCIe
aJIbTepPHATHBHbBIC, OCO3HAHHO BBIOMpaTh HauOosnee 3PPEKTUBHBIE CIIOCOOBI PpEIIeHUs
y4eOHBIX Y IT03HABATENIbHBIX 3a/1a4.

3. YMeHHE COOTHOCUTb CBOM JEWCTBHA C IUIAHUPYEMBIMH pE3yJIbTaTaMH,
OCYIIECTBIISITh KOHTPOJb CBOEH JEATEIBHOCTH B TPOIECCE AOCTHXKEHUS pe3ysbTara,
OTIpeNIeNIATh CIOCOObI JEHCTBUH B paMKax IMpPeUIOKEHHBIX YCIOBUH M TpeOOBaHMIA,
KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUM C U3MEHSIOIICHCS CUTYalluEH.

4.  YMeHHe OLICHHMBATh NPaBWIBHOCTh BBIIIOJHEHUs y4eOHOH 3a1aun, cOOCTBEHHbBIE
BO3MO>XHOCTH €€ PEILICHUSI.

5.BnageHne oCHOBaMM CaMOKOHTPOJIS, CAMOOLICHKH, TIPUHATHUS PEIICHUN U OCYILECTBIICHHUS
OCO3HAHHOTO BhIOOpA B yUeOHOM U MO3HABATEIIHLHOM.

Ilo3naBaTe/bHbIC YHHBepPCAJIbHbIC YUeOHbIE el CTBUS

1. VYmMeHue ompenenate MOHATHUS, cO37aBaTb OOOOILIEHMS, yCTAHABJIMBAaTh aHAJIOTHH,
KJIaCCU(PUIIMPOBATh, CaMOCTOSITEIbBHO BBIOUPATh OCHOBAaHUS M KpPUTEpUU IS
KJIaccu(UKaly, YCTaHABIUBaTb NPUYMHHO-CJIEJICTBEHHbIE  CBSI3U, CTPOMTH
JIOTUYECKOE pacCyXJEHHE, YMO3aKIO4YeHHEe (MHIYKTHUBHOE, JEAYKTHBHOE, IIO
aHAJIOTHH) U JIeJIaTh BBIBOJIBI.

2. YmeHue co3naBaTh, IPUMEHITh U MPEOOPa30BHIBATh 3HAKU U CUMBOJIBI, MOACIU U
CXEMBI JJIsl peLIeHUs] y4eOHbIX U O3HABATENIbHBIX 3a/1a4.

3. ®opmMHpOBaHUE U PA3BUTHE 3KOJOTUYECKOTO MBIIUIEHUS, YMEHHUE MIPUMEHSTh €ro B
[I03HABaTEJIbHOW, KOMMYHHUKATUBHOM, COIMAJIbHON MpAaKTUKE W NMpOodhecCHOHATbHON
OpHEHTALINH.

4. Pa3BuTue MOTHBAaLMM K OBJIAJCHUIO KyJbTYypO aKTUBHOT'O MCIOJB30BaHUs CIOBAapEN
U JPYTUX MOUCKOBBIX CUCTEM.

KomMyHuKaTHBHBIE yHHBepcalbHble Y4eOHbIe AeiicTBUS

1.YMeHnue opraHu3oBbIBaTh y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO MAESTEIBHOCTH C
YYHUTENIEM U CBEPCTHUKAMU; pabOTaTh MHAUBUAYAJIbHO U B TPYIINE: HAXOIUTh 0OIee perieHue
U pazpemiaTh KOHQJIMKTHI Ha OCHOBE COIJIACOBaHMS TO3MIMA M Yy4yeTa HMHTEPECOB;
(dhopMyJIIpPOBaTh, APTYMEHTUPOBATh U OTCTAWBATh CBOC MHEHUE.

2.YMeHue OCO3HAHHO HCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadei
KOMMYHUKAIIUU JUIsI BBIPQKEHUS CBOMX UYYBCTB, MBICJIIEH M MOTPEOHOCTEH; TUIAHHUPOBAHUS U
pEeryJisiiuy CBOEU NEATENIbHOCTH; BIAJCHUE YCTHOW U NMHUCbMEHHOW PEYbl0, MOHOJOTMYECKON



KOHTEKCTHOU PEUbIO.
3.dopmMupoBaHKe U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIH30BaHUS WH(OPMAITMOHHO-
KOMMYHHKAITMOHHBIX TexHosorui (manee MKT-kommereHIun).

IIpenmeTHbIe pe3yJbTaThI
Pa3znen «Apudmeruxkar»

Payuonanvuole uucna
BbInyCKHMK HAYYUTCS:

- CpaBHUBaTh M YHOPSAOYHBATH PAIMOHAIBHEIE YHCIIA;

- BBINOJHATH BBIYMCICHUS C PAllMOHATBHBIMH YHCJIAMH, COYETas YCTHBIC M NMHUCbMEHHBIC
MIPUEMBI BRIYUCIICHUN, IPUMEHEHUE KAIbKYIISITOPA;

- WCIOJIb30BaTh TIOHATHS M YMEHUS, CBS3aHHBIC C TMPOMOPIHUOHATBLHOCTHIO BEJIWYHH,
MPOLICHTAaMU B XOJI€ PEILICHUsS] MAaTEMAaTUYECKUX 3aJlad U 3aJlad U3 CMEXHBIX MPEIMETOB,
BBITIOJTHATh HECJIOKHBIC TPAKTUYECKUE PACUETHI

- TPUMEHSTH MOHSATHS, CBI3aHHBIC C ACTUMOCTHIO HATYyPaTbHBIX YHCE

BbInycKHMK MOJYYUT BO3MOKHOCTD:

- NO3HAKOMUMbBCS C  NOZUYUOHHLIMU  CUCTMEMAMU  CYUCTEeHUsl C OCHOBAHUSIMU,
omauynvimu om 10;

- yenybums u pazeums NPeOCMABIeHUs O HAMYPAIbHBIX YUCIAX U CBOLCMBAX
o0enuUMoOCmu,

- HAyYyumuvCs UCNONb308AMb NPUEMbl, PAYUOHATUIUPYIOUUE BLIYUCIEHUS, NPUobpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCTEHUS, BbIOUPAs NOOXO0AWUL Ol CUmyayuu
cnocoo.

Heticmeumenvnole yucna
BbInyCKHMK HAYYUTCS:
- HCIOJIb30BaTh HAUaIbHBIC MTPEJCTABICHHUS O MHOXECTBE JICHCTBUTEIbHBIX YHCEIT,
- BJIaJIeTh MOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSTh €T0 B BHIUUCICHUSAX;
BbINyCKHUK NMOJIYYHT BO3MOKHOCTh:
- passume NpeoCmasieHue O YUCLe U YUCIOBbIX CUCMEMAX Om HAMYPAIbHbIX 00
0eliCMBUMENbHBIX YUCeT; O POLU GbIMUCTCHUL 8 YeL08eUeCKOU NPAKMUKe;
- pazsume u YeryOumev 3HAHUS O OeCAMUYHOU 3ANUCU OClCMBUMENbHbIX YUCEl
(nepuoduyeckue u Henepuoouveckue opoou).

H3zmepenus, npudnuxncenus , OueHKu
BbInyCKHMK HAYYUTCS:

- HCIOJIB30BaTh B XOAC PCIICHHA 3alaq JJICMCHTAPHLIC MPCACTABIICHUSA, CBA3AHHBIC C

NpUONIMKEHHBIMU 3HAYEHUSMU BETHYHUH.
BbinyCKHMK MOJYYUT BO3MOXKHOCTD:

- NOHAMb, YMO HUCIOBble OAHHble, KOMOpbvle UCNONb3VIOMCA Ol XaApaKmepucmuKu
00beKmMo8 OKpyHcarowe2o Mupa, AGIAI0MC NPEUMyUWeCmeeHHO NPUOTUHNCEHHBIMU, YMO
no  3anucu  NPUONUINCEHHBIX  3HAYEHUL, COO0epHcAuxci 8 UHDOPMAYUOHHBIX
UCTMOYHUKAX, MONCHO CYOUMb O NOZPEUWHOCTNU NPUOTUNCEHUS,

- NOHAMb, YMO NOSPEUIHOCTNb De3VIbMAma GblYUCTIeHUS O0NHCHA ObIMb COUBMEPUMA C
NO2PEUHOCIBIO UCXOOHBIX OAHHDBIX.

Anzeopauueckue svlparceHus

BohinyckHMK HAy4YUTCH:
- ONEepPHUPOBATH MOHATHUSAMH "TOXACCTBO", "TOXKIECTBEHHOE TMpeoOpa3zoBaHue", perarh 3aaa4u,
cozieprkarye OyKBeHHbIE JaHHbIE, paboTaTh ¢ POpMyIaMu;



- OTIEPUPOBATH MOHATHAMH "KBaIPaTHBIN KOPEHB'", MPUMEHSTh €TO B BBIYMCICHHSIX;

- BBITIOJHSTH MPEOOpa30BaHKUE BBHIPAXKECHUH, COAEPIKAIMX CTEIEHH C HEJIBIMH TTOKA3aTeIsIMH U
KBaJ[paTHbIC KOPHH,

- BBITIOJTHATH TOKICCTBCHHBIE MPEOOpPA30BaHUs PAIMOHAILHBIX BBIPAXKEHHUH Ha OCHOBE IMPABHII
JICWCTBUI HaJl MHOTOYWJICHAMH U ajareOpanueCcKuMu JIpoOsSMHu;

- BBITIOJTHATH Pa3jI0KEHHE MHOTOUJICHOB Ha MHOXKHTEIIH;

- TPUMCHSTH MPEOOpPA30BaHUS BBIPAKCHUN Ui PEIICHUS PA3JIUYHBIX 3a]ad U3 MaTeMAaTHKH,
CMEKHBIX MTPEIMETOB, U3 PEabHON MPAKTHKH.

BbINyCKHUK MOJIYYHT BO3MOKHOCTH HAYYUTHCS

- BbINOMHAMb MHO20UIA208bLE NPEOOPAZ0BAHUSL PAYUOHATLHBIX GbIPANCEHULL, NPUMEHSISL WUPOKULL
Habop cnocobo8 u NPpUéEMos;

- NPUMEHAMb MOdCOeCmeeHHble NPeobpaz06anus Olisl peweHus 3a0ay U3 Pa3iuyHblX pazoenos

Kypca.

Ypasuenusn

BbInycKHMK HAyYUThCH:

- pelars OCHOBHBIE BUJbI PAallMOHAJIBHBIX YPAaBHEHHMU C OIHOM IEPEMEHHOM, CHCTEMBI JIByX
YPaBHEHUH C IBYMs [IEPEMEHHBIMU;

- IPUMEHSTh AaHATTUTUUECKUI U rpaduyecKuil 3bIKU JUISl HHTEPIIPETAIINH TOHATHH, CBA3aHHbBIX C
MIOHATUEM YPaBHEHUS, Ui PELICHUS YPABHEHUM U CUCTEM YPaBHEHUN;

- IOHMMAaTh YPAaBHEHHE KaK BaKHEHMIIYIO MaTeMaTHYECKYI MOJENb JUIsl ONMCAHUS U U3Y4YEHUs
pa3HoOOpa3HbIX peabHBIX CUTYAIUi, pellaTh TEKCTOBBIC 3aa4M alreOpanyecKuM METO0M;

- MPOBOJUTH IPOCTEHIINE MCCIEHOBAHUS YPAaBHEHHM M CHCTEM YPaBHEHHW, B TOM YHUCIE C
IpUMEHeHHeM TIpadUuecKuX NpeAcTaBlIeHUu ( yCTaHAaBIUBaTh, MMEET JHM YPaBHEHUE WU
CUCTEMa ypaBHEHUH peLIeHUs], €CITU UMEET, TO CKOJIbKO U TIp.)

BbInyCKHHMK OJYYUT BO3MOKHOCTD:

- UCNONb306aMb WUPOKUL CHNEKmp CHEeYyuaibHblX NPUEMOE peuleHus YPAGHeHUU U Cucmem
VPaeHeHull; YEepeHHO NPUMEHAMb annapam YPasHeHuu U HepageHCme Ol  peuleHus
PAa3HO00PA3HBIX 3A0a4 U3 MAMEMAMUKY, CMENCHBIX NPEOMEN 08, PealbHOU NPAKMUKU

Hepagsencmea

BbInyCKHMK HAYYHThCS:

- MOHUMAaTh TEPMUHOJIOTUIO M CHMBOJIMKY, CBSI3aHHBIC C OTHOIICHHEM HEPAaBEHCTBA, CBOWMCTBA
YHCIIOBBIX HEPABEHCTB;

- pemiath JMHEWHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI; pellaTh KBaJlpaTHbIC
HEPaBEHCTBA C ONOPOH Ha TpadUUecKue peICTaBICHUS;

BbInyCKHMK MOJTYYUT BO3MOKHOCTh:

- 0CBOUMb PA3HOOOPA3HbIE NPUEMBL DOKA3AMENbCNBA HEPABEHCME,

- npumenamv zpaghuueckue npeocmasieHuss O UCCIE008AHUSL HEPABEHCMS,  CUCeM
HepaseHcma, cooepicaujux byKeeHuvle Koappuyuenmol.

- NPUMEHAMb annapam HepaseHcmea O/ peuleHus pa3Ho0OPA3HbIX MAMeMamuieckux 3a0ay,
3a0a4 U3 CME}CHLIX NPEOMemos U NPAKMUKU.

Pazgea «PyHkuum»

Yucnogble MHodcecmaa

BbInycKHMK HAyYUTCS:
- IOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBS3aHHbIE C MOHSATHEM MHOXKECTBA, BBITIOJIHATh



oriepaly HaJ MHOXKECTBAMH,
- HCITOJTb30BaTh HAYAJILHBIC MTPEJICTABICHHS O MHOXKECTBE JICHCTBUTEIILHBIX YHCEIT.

BbInyCKHMK MOJTYYUT BO3MOKHOCTh:

- pazeusams npeocmagienue 0 MHONCeCmaax,

- passusamev npeocmaegienue O Yucie U YUCTIOBbIX CUCMEMAX Om HAMYPAIbHbIX 00
OelicmeumenbHbIX YUCE, 0 POIU BbIYUCIEHUL 8 NPAKMUKe;

- pazeusamu u yenyoums 3HaHus 0 0ecAMUYHOU 3anUCU 0elUCmeumenbHulx yucen (nepuooudeckue
u Henepuoouueckue opoou).

Yucnoevle pynkyuu

BbinycKHMK Hay4YuTCH:

- TIOHMMaTh W WCIIOJIb30BaTh (PYHKIMOHANBHBIC TOHATHSA, SI3BIK (TEPMHUHBI, CHUMBOJIHYECKHE
0003HaYeHUS);

- CTpoUTh TpadUKH 3IEMEHTAPHBIX (YHKIIMHA, UCCIEN0BATh CBOMCTBA YUCIOBBIX (DYHKIMI Ha
OCHOBE U3yYCHUS MOBEJICHUS X TPa(UKOB;

- MOHUMAaTh (PYHKIHIO KaK BXHEHUIIYI0 MaTeMaTHYECKYyl0 MOJAETh Jis OMHCAHHS MPOIECCOB H
SBICHUM OKpY)KAIOIIEr0 MHUpa, MPUMEHATh (QPYHKIUOHAIBHBIM S3bIK IS ONUCAHUS U
MCCIIEIOBAHUS 3aBUCUMOCTEH MEXTy PU3NICCKUMU BEITUIMHAMH.

BbInyCKHMK MOJYYUT BO3MOKHOCTh:

- NpoBOOUMb UCCLEe008AHUS, CBA3AHHbIE C U3YYEHUeM CBOUCME (QYHKYull, 8 MOM uucie ¢
UCNONb308aHUEM KOMNbIOMEPA, HA OCHO8e 2paApUKO8 U3VUEHHbIX (QYHKYull cmoumsv Oosee
CodICHbLe epaduru (Kycouno-3adannvle, ¢ "svikonomeimu” moukamu u m. n.);

- UCNONB306aMb  (YHKYUOHANbHbIE NPeOCmAasleHUuss U C8otucmea QYHKYull O peuleHusl
Mamemamudeckux 3a0ay U3 paiuidtblx pasoenos Kypca.

Paznen «UucjaoBbie MoCjie10BATEILHOCTH»

Apugmemuueckue u zeomempuueckue npozpeccuu

BbinycKHMK Hay4YuTCH:

IIOHMMAaTh M  HCIOJB30BaTh SI3bIK  IIOCJIENOBATEIbHOCTENH (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYCHUS);

- MPUMEHATh (POPMYJIBI, CBSI3aHHbIE C apU(PMETHUECKOH M TeOMETPUYECKONW MPOTPecCHsIMH, U
anmapar, cOpMUpPOBAaHHBINA MPU HM3YUYEHUU JIPYTHX pa3fesioB Kypca, K PelleHHIo 3a7ad, B TOM
YHUCJIE C KOHTEKCTOM U3 PEAJIbHON KU3HHU.

BbinyCKHMK MOJTY4YUT BO3MOKHOCTH HAYUYMTHCS:

- peuwiams KOMOUHUPOBAHHbIE 3A0aYU C NPUMEHEHUEeM OPMYN N-20 YleHA U CYMMbl NNEPEbIX
UlEeHO08 apUPMEMUUECKOl U 2e0MEemPUUEeCKoll NPO2Pecculi, NPUMEHss Npu >MOM annapam
VPABHEeHUIl U HePABeHCME;

- NOHUMAaMb APUPMEMUUECKVIO U 2eOMEeMPUUECKYI0 Npocpeccult Kak yHKYuu HamypaibHO20
apaymenma, c6sA3bl6amyv apuphMemuiecKyio npoepeccuro ¢ IUHEUHbIM POCHIOM, 2e0MEMPUUECKYIO
- C 9KCNOHEHYUATIbHBIM POCTOM.

Paznesn «BepoSITHOCTH M CTATUCTHKA»

Onucamenvnas cmamucmuka

BbinycKHMK Hay4YuTCH:
- HCTIOJIBb30BaTh MPOCTEHIINE CIOCOObI MPE/ICTABICHHS U aHAJTN3a CTATUCTUYECKUX JTaHHBIX.
BbInyCKHHMK MOJYYUT BO3MOKHOCTb:



- npuobpecmu NepeoHAYANbHBIN ONbIM OPeAHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU ONpocd
00WeCMBEHH020 MHEHUS, OCYWeCmeIsimb UX AHAIU3, NPeOCmAasisimb pe3yibmansl Onpoca 8
gude mabauyvl, OUASPAMMbL;

- HAYYUMbCsL RPUBOOUNTL COOEPHCAMENbHBLE NPUMEPHL UCNOIb308AHUS OISl ONUCAHUS OAHHBIX.

Cayuaiinsie coovimus u 6epoismHocms

BbinycKkHMK Hay4YuTCH:

-HaXOJUTh OTHOCHUTEJIbHYIO YaCTOTY M BEPOSTHOCTH CIYYaiiHOTO COOBITHSL.

BbInyCKHHMK MOJYYUT BO3MOKHOCTD:

-npuobpecmu Onvim NpPo6eOeHUs CIYYAUHbIX IKCNEPUMEHMOS, 6 MOM YUcle ¢ HOMOWbIO
KOMNbIOMEPHO20 MOOENUPOBAHUS, UHMEPNPEMAyU UX pe3yibmanmoe.

Komounamopuka

BeinycKHMK HAay4YuTCH:

-pemaTh KOMOMHATOPHBIE 33]]a4K HA HAXOXKACHUE YnClia OObEKTOB MIIM KOMOUWHAIIHH.
BpInyCKHHMK MOJYYUT BO3MOKHOCTb:

-HAYYUMbCS HEKOMOPbIM CHEYUANbHBIM NPUEMAM PeuleHUss KOMOUHAMOPHBIX 3a0ad.

Demernmol RPUKIAOHOU MAMEMAMUKU

BoinyckHMK Hay4YuTCH:

- HCIONB30BaTh B XOJA€ peUIeHMs 3a7ad dJEeMEHTapHble IPEACTABICHUS, CBS3aHHBIE C
MpUOMKEHHBIMUA 3HAYCHUSIMU BETTHYMH.

BbinycKHMK MOJTY4YUT BO3MOKHOCTh:

- NOHAMb, YMO 4YUCN08ble OAHHble, KOMOpble UCHONb3VIOMCA Ol XAPAKMEPUCMUKY 00beKmos
OKpYdHCaloOwe20 Mupd, SGIAI0MCA  NPeuMyujeCmeeHHo NPUOTUNCEHHBIMU, YMO HO  3ANUCU
NPUOTIUINCEHHBIX ZHAYEHULL, COOEPHCAUYUXCA 8 UHDOPMAYUOHHBIX UCHIOYHUKAX, MONCHO CYOUMb O
no2peuHoCmu NPUOIUMICEeHUs.

- NOHAMb, YMO NOSPEUWHOCMb Pe3YIbmama GblYUCTIeHUll O0IHCHA OblMb COUIMEPUMA C
NO2PeUtHOCbIO UCXOOHBIX OAHHBIX.

Conep:xkanue yueOHOro npeamMera

1. Kpaagparnunas pynkuus (224)

Oynknusa. CoiictBa GyHkIui. KBagparHeiii TpexuiieH. PasnoxkeHne KBapaTHOTO TpexdieHa Ha
MHOXuTenu. OyHknus y = ax2 + bx + ¢, ee cBoiicTBa u rpaduk. CreneHHas QyHKIHUS.

OcHOBHas I € Jb— PaCHIUPUTH CBEICHHUS O CBOMCTBAX (DYHKIHIA, 03HAKOMUTH yYaIIUXCS
CO CBOMCTBaMH U rpaukoM KBaAPATUIHON (PYHKITUH.

B nauasnie TeMbl cucteMaTu3upyrorcs cBeieHus 0 pyHKIMAX. [IoBTOpsAIOTCS OCHOBHBIE OHSTHA:
(byHKIUMS, apryMeHT, 001acTh onpeesneHus GyHKIun, rpaguk. JlaroTcs NOHATHS O BO3paCTaHUU
1 yObIBaHMM (YHKLIUH, TPOMEKYTKAX 3HAKOIOCTOSHCTBA. TeM caMbIM co3ziaeTcs 6asza Jyis
YCBOEHUS CBOICTB KBapAaTHYHOU M CTEIICHHOM (DyHKIIMH, a TakxkKe /Uil JaJbHEHIIero
yriryOnenust pyHKIMOHAIBHBIX NIPEICTABICHUN IPU U3YYEHHUHU Kypca aareOopsl U Hauasl aHaJIn3a.

HOI[FOTOBI/ITCJIBHBIM 1raromM K M3y4CHHIO CBOICTB KBaI[paTI/I‘IHOfI (byHKI_[I/II/I SABIIACTCA TAKXKC
pacCcMOTPECHHUE BOIIPOCa O KBaAPaTHOM TPEXUIICHE U €TI0 KOPHAX, BBIACICHUN KBaJApaTra ABy4JICHA
M3 KBaApaTHOT'O TPEXYJICHA, PA3JIOKCHHUH KBAAPAaTHOI'O TPEXUJICHA HA MHOKHUTCIIH.



W3yuenne KBaJpaTUYHON (PYHKIIMH HAUMHAETCS C pacCMOTpeHHs (DYHKIIMHU y = aXx2, ee CBOMCTB U
ocobeHHOcTel rpaduKa, a TaKKe APYTUX YACTHBIX BUJIOB KBaJPAaTUUHON (PYHKIIMUA —

¢byHknmii y =ax2 + b,y =a (x - T)2. OTH cBeleHUs UCTIONB3YIOTCS PU U3YUSHUH CBOWCTB
KBaJIpaTUYHON (YHKIMH 00111ero Buaa. BaxkHo, 4TOOBI yyaluecs MoHsUIM, YTO rpapuK

¢byHkun y = ax2 + bx + ¢ MoxeT ObITh NONYyYEH U3 Tpaduka GyHKIHUN y = aX2 ¢ TOMOIIbIO
JBYX MapajieNbHbIX epeHocoB. [IpuemMsl noctpoenus rpadpuka GyHKIUM y = ax2 + bx +

C 0TpabaTHIBAIOTCS HA KOHKPETHBIX NpuMepax. [Ipu 3ToM ocoboe BHUMaHHE CIIEAyeT YACTUTh
(OpMUPOBAHUIO Y YUAIIUXCSl YMEHHS YKa3bIBaTh KOOPAMHATHI BEPIIUHBI TapadoIibl, €€ OCh CUM-
METPUH, HallpaBJIeHUE BETBEH MapaloIibl.

[Ipu u3ydyenun 3Toi TeMbl AajibHEHIIIEEe pa3BUTHE TIOTyYaeT YMEHHE HaXOIUTh MO IrpaduKy
MIPOMEXYTKH BO3pACTaHUA U YObIBaHUS (DYHKIIMH, a TAKKE IPOMEKYTKH, B KOTOPBHIX (PYHKIUSI
COXpaHseT 3HaK.

VYuaiuecst 3HaKOMATCS] CO CBOWCTBAMU CTEIIEHHOH (PYyHKIUH y = XN MPH YETHOM U HEUYECTHOM
HaTypaJbHOM ITOKa3aTeJIC II1. BBO)II/ITC?I IMOHATHUEC KOPHA M-OH CTEIIEHH. yan_[I/IeCSI JOJI?KHBI
MOHMMATh CMBICI 3amuceil Buaa V-27, V8 1. OHH MOy4aioT PEACTABICHHE O HAXOXKICHHHN
3HAYEHUN KOPHS C MOMOIIBIO KaJbKYyJISTOpa, MPHUUEM BbIpaOOTKa COOTBETCTBYIOLINX YMEHUN HE
TpeOyeTcs.

2.YpaBHeHUS U HEPABEHCTBA ¢ 0HOI nmepeMeHHOi. (144)

OcHoOBHas 11e1b — CHUCTEMaTU3UPOBaTh U 00OOIUTH CBEJCHUS O PEIICHUH LENIBIX U JPOOHBIX
palMoOHANBHBIX YPAaBHEHHI C OTHOM MepeMeHHOH, chopMUpOBaTh YMEHHE peliaTh HEpaBeHCTBA
Buga ax2 +bx +¢> O mm ax2 +bx +¢ <O, rge a # 0.

B sToi#1 Teme 3aBepiIaeTCs U3y4eHUE PallMOHAIBHBIX YPABHEHUN C OJJHOM IepeMEeHHOM. B cBs3n
C 3TUM IIPOBOJUTCS HEKOTOpoe 00001IeHNe U yIiTyOneHue cBefieHuit 00 ypaBHEeHUsX. BBogsTcs
MIOHATHS LEJIOT0 PALlMOHAIBHOIO YPAaBHEHHUS U €r0 CTEIECHU. Y Yalllhecs: 3HAKOMATCSI C pELIEHUEM
YPaBHEHHI TPEThEH CTENCHU U YETBEPTON CTEIIEHH C IOMOILBIO PA3JIOKECHHsI HA MHOKUTENIN U
BBEJICHHSI BCIIOMOTaTeJIbHON ITEPEMEHHON. MeTo1 pelieHns ypaBHEHH IIyTEM BBEICHUS
BCIIOMOTaTeNIbHBIX IEPEMEHHBIX OyJIeT IIMPOKO UCIOIb30BAThCS B JabHEHIIIEM NP PELLICHUN
TPUTOHOMETPUYECKHX, JIOTApU(PMUIECKHUX IPYTUX BUIOB YPaBHEHHIA.

Pacimpsitores cBeZieHHs 0 pelIeHNH IPOOHBIX pallMOHANBHBIX YpaBHEHUH. Yyaluecs
3HAKOMSTCSI C HEKOTOPBIMH CHICIIMAIbHBIMUA MMPUEMAMHU PEIICHUS] TAKUX YpaBHEHUH.

dopMupoBaHHE YMEHHI periaTh HepaBeHCTBa BUAa ax2 + bx + ¢ > 0 wnm ax2 + bx + ¢ <0, rae a
# 0, OCyIIECTBIISIETCS ¢ OTIOPOI Ha BBEIEHUS O rpaduke KBaApaTUIHON QyHKIMH (HAarIpaBiIeHHE
BeTBel MapaboIbl, €e pachoI0kKEeHHEe OTHOCUTENBHO och OX).

Vyamuecs 3HaKOMSITCS ¢ METOJIOM HHTCPBAJIOB, C IOMOLIIBIO KOTOPOI'0 pCIIArOTCA HECCIIOKHBIC
palluOHAJIbHBIC HCPABCHCTBA.

3.YpaBHeHHUs] M HepaBEeHCTBA C ABYMs nepeMeHHbIMH (174)

OcHoBHas LieNb: BEIpaObOTaTh YMEHHE pelaTh MPOCTENIINE CUCTEMBI, COZIepIKalllie YpaBHEHUE
BTOPOW CTENEHM C JBYMS IEPEMEHHOE M TEKCTOBBIE 33Ja4H C IIOMOLIbIO0 COCTABIICHUS TaKUX
CHCTEM.

B nanHo# Teme 3aBepiiaeTcs U3ydeHUE CUCTEM YpaBHEHHH C IByMs iepeMeHHBIMU. OCHOBHOE
BHMMAaHHE YZIETSAETCS CUCTEMAM, B KOTOPBIX OTHO U3 YPABHEHUH NEPBOMl CTENEHU, a JPYyroe
BTOpOH. M3BeCTHBIN yyammmcs criocoO MoJICTAaHOBKU HAXOJIUT 3/1eCh JlajbHEenIIee MpUMEHEHUE
Y TIO3BOJISIET CBOJUTH PEIICHUE TAKUX CHUCTEM K PEIICHHIO KBAJIPATHOIO YPABHEHUSI.

O3HaKOMJIEHHE YYalUXCs C IPUMEpPaMH CUCTEM YpaBHEHHI ¢ IBYMsI IEPEMEHHBIMU, B KOTOPBIX
00a ypaBHEHHs BTOPOH CTEIEHH, JOJKHO OCYILECTBIATHCS C JOCTATOUHONW OCTOPOKHOCTBIO U
OTrpaHUYMBATHCS IPOCTEUIIIMHU IIPUMEPAMU.



[IpuBneyeHne M3BECTHBIX y4allUMcs IpaUKOB MO3BOJSET MPUBECTH HMPUMEPHI IpaduuecKkoro
pemieHus cucteM ypaBHeHuH. C momouipio rpadUyeckux NpeCTaBICHUNH MOXKHO HAIISIHO
[I0Ka3aTh y4YalllUMCsl, YTO CUCTEMBI ByX YPAaBHEHUH C JByMs IEPEMEHHBIMU BTOPOH CTEIICHU
MOTYT UMETb OJIHO, JIBA, TPH, YETHIPE PELICHUS WU HE UMETh PEILICHUN.

PaBpa6OTaHHBII71 MaTeMaTH4eCKUi afnmapar IMO3BOJIACT CYHICCTBCHHO paClIMPUThL KJIACC
COACPKATCIIBbHBIX TEKCTOBBIX 3a/a4, pCIIaCMbIX C IOMOIIBIO CUCTEM ypaBHeHHﬁ.

N3yyeHue TeMbl 3aBeplIAETCs BBEACHUEM IIOHATUN HEPABEHCTBA C ABYMs IEPEMEHHBIMU M
CUCTEMBbl HEPaBEHCTB C JBYMs NepeMeHHbIMH. CBeneHus O rpadukax ypaBHEHUH € JIBYMs
[IEPEMEHHBIMU UCIIOIB3YIOTCS MIPU WIIIOCTPALIUA MHOXKECTB PELICHUI HEKOTOPBIX IMPOCTEUIINX
HEPABEHCTB C JIByMsI IEPEMEHHBIMH U UX CUCTEM.

4. Ilporpeccun (154)

ApudmeTtnueckass U reomeTpuyeckas nporpeccuu. @OopMmynbl [-r0  4YjieHa U CyMMbI
NEPBBIX I YWIEHOB Nporpeccuu. beckoHeuHno yObIBaro1iasi reoMeTpuieckas mporpeccus.

OcHoBHasl 11eJIb — J1aTh MOHATHS 00 apu(pMETHYECKONH M TeOMETPUYECKON MPOrpeccHusix Kak
YHCIIOBBIX MOCIE0BATEIBLHOCTIX 0COO0T0 BUIA.

[Ipy u3ydeHnn TeMbl BBOOUTCS MOHATHE IOCIEN0BATEIBHOCTH, Pa3bsICHAETCS CMBICI TEPMHHA
«N-i  YJIeH TOCJe0BaTeNIbHOCTHY, BbIpaOaThIBAeTCd YMEHHE UCIOJIb30BaTh HMHJIEKCHOE
o0o03HaueHue. JTU CBEACHUS HOCAT BCIIOMOTATEIbHBIA XapaKTep U UCHOIb3YIOTCS AJI U3YUCHUS
apu(pMETUYECKON U TEOMETPHUYECKON POrpeccuil.

Pabora ¢ ¢opmymnamu n-ro wieHa U CyMMBbI MEPBBIX I YWIEHOB IMPOTPECCHl, TOMHUMO CBOETO
OCHOBHOI'O  HAa3HAY€HUs, IIO3BOJIIET HEOJHOKPATHO BO3BPAIATbCd K  BBIYUCIICHUSM,
TOXKJECTBEHHBIM IPE0Opa30BaHUAM, PEIICHUIO YPABHEHUI, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcsi  XapaKTEpUCTHUYECKHUE CBOMCTBa apu(METHUECKOH M TIeoOMEeTpUYeCcKon
MIPOTPECCUI, YTO MO3BOJISIET PACIIMPUTH KPYT IPEIaracéMbIxX 3a/1ad.

5.971emeHTbI KOMOHMHATOPUKH u Teopuu BEPOATHOCTEH (134)
KomOunaropuoe  mpaBuno  ymHOkeHus.  [lepecTaHOBKHM,  pa3MelIeHUs,  COYETaHUS.
OTHOCHUTENbHAS YaCTOTA M BEPOSTHOCTh CIyYaifHOTO COOBITHSI.

OcHOBHasg 1eb — O3HAKOMUTH YYAIIUXCS C TOHATHSAMHU IEPECTAHOBKH, pPa3MELICHUS,
COYETAaHUs] M COOTBETCTBYIOIIUMH (OpMyJlaMH [Jsl IOJCYeTa HMX YMCIa; BBECTH MOHATHUS
OTHOCHUTENIbHOM YaCTOThI U BEPOSTHOCTU CITYHYailHOTO COOBITHSI.

N3ydeHne TeMbl HAYMHACTCS C PEIICHUs 3a]lad, B KOTOPBIX TPeOyeTCsl COCTaBUTh T€ WU WUHBIC
KOM6I/IHaI_[I/II/I DJIEMEHTOB M IIOJACUMUTATh HX YHCIIO. PaznacasaeTcs KOM6I/IHaT0pHOG IMpaBUIO
YMHOXKEHHS, KOTOpPOE€ MCIONB3yeTCs B JAallbHEHIIEM MpHU BbIBOAE (HOpMy AJIs MOJACYETa YHCcla
MEepEeCTaHOBOK, Pa3MEIIEHUN U COYETAaHHI.

[Ipu m3ydeHun MAaHHOTO MaTepuana HeoOXOTUMO OOpAaTUTh BHHUMAHHE yYalIMXCs Ha pa3inuue
MOHSATUN «Pa3MEIICHUE» M «COUeTaHue», CHOPMHUPOBATh Y HUX YMEHHE OIPEACNATh, O KaKOM
BUJIE KOMOMHAIIUN UET peub B 3aj1a4e.

B nanHO¥ Teme ywaniuecs 3HAKOMSTCS C HAYaJbHBIMU CBEACHHUSIMH W3 TEOPUU BEPOSTHOCTEH.
BBomsiTcs TOHATHS «CIIy4ailHOE COOBITHE», «OTHOCHUTEIbHAs YacTOTa», «BEPOSATHOCTH
CIIy4altHOTO COOBITHS». PaccmarpuBarOTCs CTaTHCTHYECKMHA M KIIACCMUECKUH TIOAXOIBI K
OTIPE/ICTICHUIO BEPOSTHOCTH CIIYyYaiiHOTO COOBITHS. BakHO 00paTUTh BHUMaHWE yUYaIuXxcs Ha TO,
YTO KJIACCHYECKOE OMpeNesieHne BEPOATHOCTH MOXKHO MPUMEHSITH TOJIBKO K TaKUM MOJEIISM
peaNbHBIX COOBITHIA, B KOTOPBIX BCE UCXOBI SBISIOTCS PABHOBO3MOXHBIMHU.

6. IToBTOopenue (214)

3akperieHue 3HaHWM, YMEHUN W HABBIKOB, MOJTYYCHHBIX HA YPOKaxX IO JaHHBIM TeMaM (Kypc
anredpsl 9 Kimacca)



Temarnuyeckoe NVIAHUPOBAHUE

Ne Tema pasnena KonmunuectBo | Komnuec | KoHnTpo | DnekTpoHHBIE peCypChl
94acoB MO TBO JIbHBIC
porpaMMe | 9acoB MO | paboThI
KTII
1 KBanparuunas ¢pyHkums. 22 22 2 http://www.mathege.ru
http://www.fipi.ru/
http://www.school.edu.ru/
2 | YpaBHEHMS U HEPABEHCTBA C 14 14 1 http://www.mathege.ru
OJTHOM TIEpEeMEHHOM http://www.fipi.ru/
http://www.school.edu.ru/
3 | VYpaBHeHHUs U HEPABEHCTBA C 17 17 1 http://www.mathege.ru
JBYMSI IEPEMEHHBIMU http://www.fipi.ru/
http://www.school.edu.ru/
4 Apudmernueckas u 15 15 2 http://www.mathege.ru
reoMeTpuyecKas porpeccuu http://www.fipi.ru/
http://www.school.edu.ru/
5 | DnemMeHThl KOMOMHATOPUKHU 1 13 13 1 http://www.mathege.ru
TEOPHUH BEPOSTHOCTEH http://www.fipi.ru/
http://www.school.edu.ru/
6 [ToBTOpeHue 21 21 2 http://www.mathege.ru
http://www.fipi.ru/
http://www.school.edu.ru/
HUroro 102 102 9




KAJEHJAPHO-TEMATUYECKUWH IIJIAH

AJITEBPA
No Tematuueckoe copepx aHue ypoka Kon | [ara npoBegeHusn Aom.
ypoka A4ec nnax bakT 3agaHue
TBO
qaco
B
Keaaparuunas gpyHkuus 22

1. OyHKIUsA 1 4.09 M.1 Ne2, Ne5,
No7

2 OyHKIHS 1 6.09 M.1 Ne9 (6, r,
e), Ne10, Ne11

3 CaoticTBa (QyHKITUH 1 7.09 M.2 Ne33,
Ne36, Ne37,

4 CgoiicTBa GhyHKIUN 1 11.09 M.2 Ne39 (s),
Ne40 (6, r),
Ne43 (6)

5 CoiicTBa HyHKIIUN 1 13.09 M.2 Ne46 (6),
No49 (2-a n 4-
A GyHKUWM),
Ne50 (6)

6 KBagpaTtHbiii TpexwieH. Paznoxenue Ha 1 14.09 .3 Ne56 (6,
MHOYKHUTEIIN. r), Ne57 (6, r),

Ne60

7 Pasnoxenue KkBapaTHOTO TPEXWICHA HA 1 18.09 MN.3 Ne61 (6,

MHOKHTEJH. r), Ne62 (6, r),
Ne65 (6, r)

8 PaznoxxeHue KBapaTHOTO TpeXwieHa Ha 1 20.09 Mn.4 Ne76 (6, ,

MHOXKHUTEIIN. e, 3), Ne77 (6,
r)

9 PaznoxeHue KBapaTHOTO TpeXwieHa Ha 1 21.09 Mn.4 Ne83 (6, ,

MHOXUTEIIH. e), Neg4 (6),
Ne85 (6)

10 | Ypok 060061eHns MaTepuana 1 |25.09

11 | Konmponvuaa paboma Nel «Ceoiicmea 1 |27.09
dyukyuu. Keaopamnuiii mpexuneny.

12 | Ananu3 KOHTpOJIbHOM paboTsl. ['padux 1 |28.09 M.5 Ne9l,
Gynkmn y=ax’. [loHATHE KBaIPATUIHON Ne93, Ne95
GYHKITIH.

13 | Ioctpoenue rpaduka GyHKIMHU y=ax’. 1 2.10 MN.5 Ne96 (6,

r), Ne97,
Ne102

14 | I'paduxu pyHKuMii y=ax’+nuy=a 1 |4.10 M.6 N2106 (6),

(x—m)’. AITOpUTM MOCTPOEHHS. Ne107 (6, r)




15 I'paduku yHKImit y:ax2 tn gy 1 5.10 M.6 Ne110 (6,
o
y=a(x—m)* AJNTOPHTM MOCTPOEHUS. L N,\|_9111116(6)'
16 | [TocTpoenue rpaduka KBaapaTUIHON 1 9.10 Mn.7 Ne121 (6),
GYHKITIH. Ne123
17 | IlocTpoenue rpaduka KBaApaTUIHON 1 11.10 MN.7 Ne124 (6),
byHKUIMN. Ne125 (6),
Ne126 (6)
18 | [TocTpoenue rpaduka KBaapaTUIHON 1 12.10 Nn.7 Ne127,
G YHKITIH. Ne128
19 OyHKIMA y=x". 1 16.10 .8 Ne138 (6,
r), Ne140 (6, r,
e), Nel41l (6,
r, e)
20 Kopenb n-oit cremnenu. 1 18.10 .9 Ne159 (6,
r, e, 3), No160
(6,1, e),
Nel61 (6, r, €)
21 | CreneHb ¢ panMOHAILHBIM [TOKA3aTEIIEM. 1 ]19.10 n5-n.9
[ToaroToBKa K KOHTPOJIBHOM paboTe MOAroTOBKa K
KOHTPO/IbHOM
paborte
22 | Konmponvnas paboma No 2 1 |23.10 n.5-n.9
«Keaopamuunas ¢pynkyua. Cmenennan 3afaHuA u3
dyukuyuny. 6aHka
3aaaHuin Ol
YpaBHeHMsI U HEPABEHCTBA C OJHOM 14
NepeMeHHOH
23 AHann3 KOHTPOJILHOU paboTsI. [enoe 1 25.10 M.12 No265
YpaBHEHHE U €r0 KOPHU (6,r,¢€),
N2266, No267
24 | Ilenoe ypaBHEHHE U €r0 KOPHU 1 |811 N.12 N2265
(6,r,e),
Ne266 (6, r),
Ne267 (6, r)
25 | Ilenoe ypaBHEHHE U €T0 KOPHU. I ]911 N.12 Ne272
(6,1, e,3),
Ne273 (6),
Ne267 (6, r),
278 (6,1, €)
26 | IpoOHbIC pallMOHABHBIC YPaBHCHHS 1 [13.11 M.13 No288
(6), N2289 (6,
r), Ne290 (6)
27 | IpoOHbIe parMOHAILHbBIC YPAaBHECHHUSL. 1 15.11 N.13 Ne291
OTpaboTKa HaBBIKOB PEIICHUSI. (6), N2292 (6),
Ne293 (6)
28 | JpoOHble pallMoOHaJIbHbIE YpaBHEHHUS. 1 16.11 M.13 Ne295
3aKperuieHre HaBbIKOB PEILICHHUS. (6), N2297 (6),
Ne298 (6)
29 | JpoOHble pallMOHAIbHBIE YPaBHEHHS. 1 20.11 N.13 3agaHun
n3 HaHka
3aaaHuin O
30 | [poGHble paliioHaIbHbIE YPAaBHEHUS. 1 22.11 M.13 3apaHunAa




13 6aHKa
3agaHun O

31 | PemieHne HEpPAaBEHCTB BTOPOU CTEIICHH C 1 ]2311 M.14 No298
OJHOU MIEpeMEHHOM (6, r), N0299
(6, ), Ne300
(6,1,¢,3)
32 | PeuieHue HepaBEHCTB BTOPOil CTENIECHH C 1 27.11 N.14 Ne301
OJHOM NEPEMEHHOU (6, r), Ne302
(6), Ne303 (6)
33 Pelienue HepaBeHCTB METOIOM 1 29.11 M.15 Ne326,
WHTEPBAJIOB Ne327 (6),
Ne329 (6)
34 Peuienue HepaBeHCTB METOIOM 1 30.11 M.15 Ne334
MHTEPBAJIOB. (6,1, ¢€),
Ne336 (6, T, e)
35 | Hexoropsle npueMbl peleHus Heabix 1 4.12 N.12-n.16
ypaBHeHUH. [ToAroToBKa Kk KOHTPOJIBHOM NOAroToBKa K
pabore. KOHTPOJIbHOW
pabote
36 | Konmponwvuasa pavoma Ne 3 «Ypaenenusn 1 6.12 Nn.12-n.16
U HepageHcmea ¢ 0OHOU NePeMEeHHOI). 3afaHuA U3
6aHKa
3agaHun O
YpaBHeHNS H HEPABEHCTBA C ABYMSA 17
nepeMeHHbIMHU
37 | AHamu3 KOHTPOJIbHOU paboThl. YpaBHEHHE 1 M.17 Ne395
C ABYMS IEPEMEHHBIMH | €T0 rpaduk 712 (6, r) - No397
' (6, r), Ne399
(6,r,€,3)
38 | YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €TO 1 N.17 Ne 401,
rpaduk Ne402 (6, r),
11.12 Ne404 (6),
Ne405 (6)
39 | I'paduueckuii cioco0d peeHus CUCTEM 1 13.12 N.18 Ne417,
YpPaBHEHUH ' Ne418
40 | I'paduaeckuii crmocoO pemeHust CUCTEM 1 .18 Ne420
YpaBHEHUU 14.12 (6), No421 (s,
r)
41 ['padraeckuit cioco0 permeHus cucTeM 1 M.18 Ne422
. 18.12
YpaBHEHUH (6), Ne425
42 | I'paduueckuii crmocod pemeHus CUCTEM 1 20.12 N.18 3apaHue
YpaBHEHUH. ' B TETPaau
43 | Perrenue cucTeM ypaBHCHHIA BTOPOM 1 M.19 Ne 429
CTEIICHU 21.12 (B, 1) - Ne431
(8, 1)
44 | Pemienue CUCTEM ypaBHEHHUIT BTOPOi 1 M.19 Ne 432
CTETICHU 25.12 (B, 1) - Ne433
(6,1,€)
45 | Pemienue cucTeM ypaBHEHHUIT BTOPOiA 1 M.19 Ne 435
CTCIICHU (6), Ne434 (6,
27.12 r, e), Ne436
(6)
46 | Pemienue CUCTEM ypaBHEHHUIT BTOPO 1 |28.12 M.19 Ne 441




CTEIICHU. (6), Ne443 (B,
r)

47 | PewieHue 3a1a4 ¢ OMOILBIO CUCTEM 1 10.01 .20 Ne456,
YpaBHEHUN BTOPOM CTENEHU ' No458, Ne460

48 | HepaBeHcTBa ¢ 1ByMsl IEPEMEHHBIMA 1 .21 Ne482

11.01 (6,1, ),
Ne483 (6, r)
49 Hepasencrtsa ¢ n1Byms iepeMEHHbIMU 1 M.21 Ne484
(6, r), Ne485
15.01 (6), N2487 (6,
r)

50 | Cuctembl HEpPAaBEHCTB C ABYMsI 1 MN.22 Ne497

MIEpEMEHHBIMUA 17.01 (6, r), Ne498
(6)

51 CucreMbl HEpaBEHCTB C IByMs 1 .22 Ne500

MIEpEMEHHBIMHA 18.01 (6, r), Ne502
(6)

52 HekoTtopsle mpuemMbl peleHus: CUCTEM 1 N.17-n.22
YpaBHEHUH C ABYMs IEPEMEHHBIMH. 22,01 NOAroTOBKa K
[ToaroToBKa K KOHTPOJIBHOM padoTe. KOHTPO/IbHOW

pabote

53 | Konumponvnas paboma Ne 4 «Ypaenenusn 1 24.01
U HepaeeHCmea ¢ OGyMs NePeMEHHBIMUY. ]

Apupmernyeckasi ¥ reoMeTpUYeCKast 15
Nporpeccuu
54 | Ananu3 KOHTPOJIBHOM paboOThI. 1 Pn.24 No562,
ITocaenoBaTenbHOCTH 25.01 Ne565 (6, T,
e), Ne566
55 | IlocrnenoBaTenbHOCTH 1 Pn.24 No568
29.01 (6), N2569 (6,
r), Ne570 (6)

56 | Omnpenenenue apupMeTHIECKON 1 Pn.25 Ne575
nporpeccu. PopmyJia n-ro 4jaeHa 31.01 (6, 1), No576
apu(hMETHIECKOM TIPOTPECCHH. ' (6,1, e),

Ne577 (6)

57 | Onpenenenue apupMeTHISCKOM 1 Pn.25 Ne584
nporpeccur. PopmyJia n-ro 4jaeHa 1.02 (6, ), Ne585
apupMeTHIECKON MTPOTPECCHUH. ' (6, ), Ne586

(6)
58 | ®opMmysia CyMMBI 7 IEPBBIX YIECHOB 1 MN.26 N2603
apuMeTUIECKON MTPOTPECCHH. 502 (6) - Ne605
' (6), N2606 (8,
r)
59 | Apudmerryeckast mpoOrpeccHs. 1 MN.26 Ne607
7.02 (6) - N2608
(6), Ne611

60 | Pemenue 3anau. Iloaroroska k 1 Nn.24-n.26

KOHTPOJIbHOM paboTe 3.02 MOAroToBKa K
KOHTPO/IbHOW
paborte

61 | Konmponvnas paboma Ne5 1 12.02 Nn.24-n.26
«Apugpmemuueckan npozpeccuay. 3aflaHuA U3

baHKa




3aaaHui O

62 | AHanu3 KOHTPOJIbHOM paboTHI. 1 N.27 Ne623
OrnpeznenieHHe T€OMETPUUECKOMN (6, 1), No624
14.02
nporpeccun. @opmyia n-ro 1daeHa (6,1, ), Ne
IeOMETPUYECKON IPOTrPECCHU 625 (6,1, e)
63 | OmpeneneHne TEOMETPUYECKON 1 N.27 Ne 626
nporpeccun. opmyiia n-ro 4jaeHa 15.02 (6), N2 627 (6,
T€OMETPUYECKON MPOTrpecCruu r), Ne628 (6, r)
64 | ®opMyia CyMMBI # NIEPBBIX YJIEHOB 1 .28 No648
r€OMETPUUYECKON TPOTrPEeCcCHr 19.02 (6), Ne649 (6,
r), Ne650 (6, r)
65 | ®opMyia CyMMBI # NIEPBBIX YJIEHOB 1 .28 N2652
reOMETPUUYECKON TPOTrpecCum 21.02 (6,1, €),
Ne653 (6, r),
Ne650 (6, r)
66 | ®opMyIia CyMMBI 1 NIEPBBIX YJICHOB 1 .28 Ne654
r€OMETPUYECKON IPOTPECCUH. 22.02 (6), Ne656,
Ne658
67 O6o6maromuit ypok. Meron 1 N.27-n.28
MareMaTtuyeckoi nHaykiuu. [loaroroska 26.02 NOAroToBKa K
K KOHTPOJIbHOM paboTe ) KOHTPO/IbHOW
paborte
68 | Konmponvnaa paboma Ne 6 1 Nn.27-n.28
«I'eomempuueckas npozpeccusn» 78.02 3aflaHuA U3
' 6aHKa
3aaaHuin O
DJleMeHThl KOMOMHATOPUKH U TEOPHH 13
BEPOSITHOCTEI
69 | AHanu3 KOHTPOJIbHOU paboThl. [Ipumepbl 1 29.02 M.30 Ne715,
KOMOMHATOPHBIX 33724 ) Ne717, Ne719
70 | I[Ipumepsl KOMOMHATOPHBIX 3a71a4. 1 4.03 M.30 Ne721,
' No723, Ne725
71 [lepecTtanoBku 1 6.03 M.31 Ne733,
) Ne735, Ne737
72 [lepecTanoBku 1 203 M.31 Ne740,
' No742, No744
73 | Pazmernenus 1 |11.03 M.32 Ne755,
Ne757, No759
74 | Pa3zmemeHus 1 M.32 3apaum
13.03 n3 H6aHka
3agaHun O
75 Coueranus 1 .33 Ne769,
14.03 NeT71
76 Couetanus 1 M.33 Ne776,
18.03 Ne777
77 [TepecranoBku. Pasmenienus. CoueTanus. 1 n.30-n.33
20.03 3afiaum u3
6aHKa
3aaaHui O
78 OTHOCUTENbHAS YacTOTa CIYy4YalHOTO 1 21.03 .34 No788,
CcOOBITHS. ) Ne792, Ne793
79 | BeposSTHOCTh PAaBHOBO3MOKHBIX COOBITHIA. 1 1.04 MN.35 Ne799,




Ne801, Ne803

80 | O6o6mmaroImuil YPOK. 1 nN.30-n.35
CroxeHue 1 yMHOKEHUE BEPOSTHOCTEN. 304 NoAroToBKa K
[TonroroBka Kk KOHTPOJIbHON paboTe ' KOHTPOJIbHOW

pabote

81 Konumponvuas paboma Ne7 «Inemenmot 1 n.30-n.35
KOMOUHAmMOpuKu u meopuu 4.04 BapuaHTbI
eepossmuocmeit) ora
IHoBTOpeHue 21

82 | AHanu3 KOHTPOJILHOU paboThl. DyHKIMK 1 3afaHua u3
U UX CBOMCTBA. 8.04 6aHKa

3aaaHuin O

83 OyHKIMKU U uX cBolcTBa. [loaroroBka k 1 10.04
'MA '

84 OyHKIMKU U uX cBoicTBa. [loaroroBka k 1 11.04
'MA )

&5 KBagpatueiii Tpéxuien. [loaroroBka k 1 1504
'MA. )

86 | Kagparuunast pyHKius u e€ rpaduk. 1 17.04
ITonroroska x 1A )

87 | KBagparuunas GpyHKuus u e€ rpaduk. 1 18.04
ITonroroska k A )

88 | Crenennas ¢ynkuus. KopeHs n-oi 1 29.04
crenenu. Iloaroroska x I'MMA )

89 | Crenennas ¢ynkuus. KopeHb n-oi 1 24.04
crenenu. Iloaroroska x [ A. )

90 | YpaBHEHUs U HEPABEHCTBA C OJHOM 1

. 25.04
nepemenHoil. [Togroroska [ MA

91 YpaBHEHUS 1 HEPABEHCTBA C OJHOM 1

. 29.04
nepemenHoil. [Togroroka k ' MA

92 | YpaBHEHHS U HEpaBEHCTBA C JBYMs 1

2.05
nepemeHHbIMU. [loarotoBka k [ 1A

93 | YpaBHEeHHS U HEpaBEHCTBA C JBYMs 1

6.05
nepemeHHbIMU. [lonroroBka k ['MA.

94 | Apudmernyeckas ¥ reoMeTpuIecKas 1

8.05
nporpeccu. Iloaroroska k ['TMA

95 | Apudmerndeckas ¥ TeOMETPHYECKAs 1

13.05
nporpeccu. [loaroroska k [TMA

96 | Apudmernyeckas u reoMeTpuIecKas 1

15.05
nporpeccu. Iloaroroka k [TMA

97 | DeMeHTBI KOMOWHATOPUKHU U TEOPUH 1

9 16.05
BepositHocTei. [logroroska k TMA
98 | DreMeHThI KOMOWHATOPUKH U TEOPUH 1
o 20.05
BepositHocTe. [loaroroska k T MA
99 | lIpomesccymounan ammecmayus 1 |22.05
100 | Perenue 3ananuii u3 6anka sananuii OI'D 1 |23.05
101 | Pemenne 3amanmii n3 6anka 3amanuit OI'D 1
102 | Mrorosoe 3ausaTue no Kypcy anreops 9 1

Kjiacca




Yueono — memoouueckue cpedcmea odyuenus

s yuawuxcs:

1. Makapsiues, FO. H. Anrebpa: yue6HuK U1 9 ki1acca 0011e00pa3oBaTeNbHbIX YUpeKISHHH /
1O. H. Makapsiues, K. . Hemkos, H. I'. Mungiok, C. b. CyBoposa; nox pen. C. A.
TensikoBckoro. - M.: IIpocsemenne, 2018.

2. lunaxktuueckue maTepuaisl mo anreope mis 9 kinacca / B.W. XKoxos, FO.H. Makaperues, H.IT'.
Muniok. — M.: [Ipocsemienue, 2014.

3. Anrebpa: [Hupmaxt. martepuansl mist 9 ki, / JI. WM. 3BaBuuy, JI. B. Kysuenosa, C. b»
CyBopoBa.- M.: [Ipocsemenue, 2015.

4. Pabouas Ttetpans / H.I'. MMunmarok, U.C. I1lnbikoBa

s yaumens:

1. Makapsrues, FO. H. Anrebpa: yue6HuK U1 9 kitacca 0011e00pa3oBaTeNbHbIX YUpekKIeHHH /
1O. H. Makapsiues, K. . Hemkos, H. I'. Munmiok, C. b. CyBoposa; nox pen. C. A.
TensikoBckoro. - M.: IIpocsemenne, 2015.

2. Uzyuenune anreOpsl B 7—9 kiaccax: mocobue s yuurteneit / FO. H. Makaperues, H. T.
Mungok, C. b. CyBopoBa..— M.: IIpoceemienue, 2011.

3. Munaktuyeckue Matepuaisl mo anreope mis 9 kmacca / B.M. XKoxos, FO.H. Makapsrues, H.T'.
Muniok. — M.: [Ipocsemienue, 2014.

4. Anrebpa: Jdunaxt. matepuanst 1uig 9 k. / JI. W. 3BaBuy, JI. B. Ky3nenosa, C. b»

CyBopoBa.- M.: IIpocsemienue, 2015.

5. [Iporpammel 06111€00pa3oBaTeNbHBIX yupekaeHHH. Anreopa. 7-9 knaccel. CocTaBUTEINb:
Bbypmuctposa T.A. — M.: [Ipocsemenue, 2009 r.

6. DJIeMEHTBI CTATUCTUKH U TeopuH BeposTHocTed aBTopsl FO.H. Makapsrues, H.I'. Munarok

Humepnem-pecypcuol:
1. http://www.mathege.ru OTkpbITHIi OaHK 3aganuit OI'D o maremaTHke.
2. http://www.fipi.ru/ @enepanbHblii HHCTUTYT MEIarorH4ecKUX U3MEpPEeHHH.
3. http://www.school.edu.ru/ Poccuiickuii 0011eo0pa3oBaTeNbHblii MOPTaJl: OCHOBHAs H
nojHas cpeuss mkona, OI'D, sk3aMeHbl.
4. http://www.edu.ru/ Poccuiickoe oOpa3oBanue. @enepanbHblil mopTai.

5. http://reshuege.ru/ oGpa3oBaTenbHBIM MOPTaN JUis MOATOTOBKM K dK3ameHaMm «Pemry
OI'9»

http://mathnet.spb.ru/ caiit anemenrapuoii matemaruku Jmutpust [yirHa

7. http://school-collection.edu.ru/ Enunas xosutekuusi HUPPOBBIX 00pazoBaTEIbHBIX
pecypcos.

8. http://obrnadzor.gov.ru/ ®dexnepanpHas ciy:x6a 1o Ham3opy B cdepe oOpa3oBaHus U
HayKH

9. http://www.alleng.ru/edu/math3.htm Bcem kto yuntcs

o

Obopydosanue u npubopul




Neri/m HaumenoBanue Kon-Bo
TexHuyeckue cpeacTa 00yueHus
l. Kommberorep
2. IIpoekTop
3. [Ipunrep
HHCTPYMEHTBI U NPUCTIOCOOIEHUS]
1 KoMIuiekT HHCTpYMEHTOB JiJ1sk pabOThI Y TOCKHU:
TpeyrosbHUK 3
Tpancnoptup 3
[upkyns 2
JIuneiika 2
2. KoMIieKT crepeoMeTpuyecKux Tel (JeMOHCTPAIIMOHHBIN) |
3. KoMIUIeKT cTepeoMeTpruecKux Tel (pa3IaTOuHbIi) 10
JleMOHCTpallMOHHbIE IEYaTHbIE U3JIAHUS
1 KomruiexT Tabnuil o reoMmeTpun
2. KommiekT Tabaui mo anredpe




KonTpoabHbie padoThI

KonTpoabnas padora Nel MOxkn
| Bapuanr
1. ana dynknus f{x) = 17x — 51. [Ipu kakux 3HaUEHUSIX apryMeHTa f{(X)
= O’
f(x)<0; fix)> 0?7 SBnsiercs mu 3Ta QYHKIUSA BO3PACTAIOIIEH HITH
yObIBaromeii?

2. Pa3noxute Ha MHOXUTENIN KBaAPATHBIN TPEXUIIEH:
a) x*— 14x +45; 6)3y* +7y—6.
[

[ 17 i
3. Cokparute 1po0h o BT L 71 -
3p"+p-2 AT y = 5(2)]
Y — P 1T -
4-9p° e A o
—-3-2-140+1/2- 345} 6—"
— -1 I ‘L !
4. O06J1acTh Onpeae/ICHUS - N, /L i :
GyHKIMH g TN 7!-+- T
(cm. puc) - otpesok [— 2; 6]. — _3 ; il
Haiigure T ; ] SN RN
Hy M (YHKIIAH, TPOMEKYTKH
BO3pac-
TaHUs U yObIBaHMsI, 0071aCTh 3HAYCHUN
GhyHKIHN.

5. CyMma monoXHUTEeNbHBIX yrcen a u b paBHa 50. [Ipn kakux
3HAYeHHSX a U b
WX MIPOM3BeIeHHe Oy IeT HauOOIbIINM?

1l Hatimute

KonTpoabnas padora Nel MO9xn
1l BapuanT
1. lana ¢pyskmus g(x) = — 13x + 65. [Ipu kakux 3HaYCHUSIX apryMeHTa

gx) =0,
2(x) <0; g(x)> 0?7 SIBnseTcs mu 5Ta PyHKINSA BO3pACTAIOMICH WITH

yOBIBaroOIICH?

2. Pa3noxxuTte Ha MHOKUTENTU KBaAPATHBIN TPEXUWIEH:

a)x*—10x+21; 6) 5" +9y —2. )
4c* +7c-2 7 o
1-16¢> .7

3. Cokparure 1po0b

4. O6macrs onpexeneins gy f — ]
(cm. puc) - oTpe3ok [ 5; 4]. —

HyJM (pyHKLIUH, TIPOMEKYTKH
BO3pac-

TaHUs U YOBIBaHUSI, 00JIACTh
3Ha4YeHUI

(yHKIHH.

5. CyMMma moJoxXHTeNbHBIX yrcen ¢ U d paBHa 70. [Ipu kakux 3HaAYCHUAX
cud
WX MIPOM3BeIeHHE Oy IeT HanOOIbIITHUM?




KoHTponbHasa paboTta Nel
M9kn
lll BapmaHT

1. AaHa pyHKuma f(x) = 1,3x — 3,9. Mpun KaKnx 3Ha4eHUAX aprymeHTa f(x) =
0,
f(x) <0; f(x) > 0? ABnsAeTca nn 3Ta GyHKLUMA BO3paCTatoLLEN Uu
ybbiBatowen?

2. Pa3noXKunte Ha MHOXUTENN KBAAPATHbIN TPEXUNEH:
a) xX*—12x+35; 6)7y’+19y—6.

O O -7 S O A O o
5a’+19a—4 H s [ ‘
1-25402 - NRRRA) |

3. Cokpatute gpobb —<zod =
4. Obnactb onpeaeneHna GyHKUUN f ‘1 i : N
(cm. puc) - oTpesok [- 1; 6]. Haligute -3 -2 71_‘1) 121314 5 \gif;i
HYNM QYHKLMM, MPOMENKYTKM BO3pac- | | |+ el T

TaHWUA M ybbiBaHMA, 061aCTb 3HAYEHNIN ! 12 ' ; e
dyHKLMN. T -8 : P

5. Cymma nonoxuTtenbHbIX Yncen a n b pasHa 46. MNpu Kaknx sHa4eHmAx
aunb
UX NpounsBeaeHue byaet Hanbonbwmnm?

KoHTponbHadA pabota Nel
M9kn
IV BapnaHT
1. NaHa ¢oyHKumMA g(x) = — 1,2x + 4,8. MpKn KaKMX 3HaYEHUAX aprymeHTa g(x)
=0,
g(x) <0; g(x) > 0? AsnAaeTtcs nm 3Ta GyHKLUMA BO3paACTaAIOLLEN UK
ybbiBatowein?

2. Pa3noxknte Ha MHOXUTENN KBaAPATHbLIA TPEXUNEH:
a) xX*—18x +45; 6) 9y’ + 25y —6.

7b*+11b—6
9—49p?

[ﬁ*k S

HA

3. CokpaTtute apobb

4. O6bnactb onpeaeneHna GyHKUUU g \ A
(cm. puc) - oTpesoK [ 3; 5. i ; DA

Hangute N +ﬁL :
i ’L——'d/—v, — - - .

HYM GYHKLUK, NTPOMEKYTKM

BO3pac-
TaHWA U ybbiBaHMA, 061aCTb 3HAYEHU
bYHKLMN.

5. Cymma nonoxutenbHbIX Ymcen m wu n pasHa 62. MNpur KakMx 3Ha4YeHUAX
mwun

nx npoussegeHue byaet Hanbonbwnm?




KoHTponbHaa paboTa No2

M9kn
| BapuaHT
1. NoctpoiTte rpadunk GyHKUMM y = x> — 6x + 5. HalnguTe ¢

NMOMOLLbIO rpaduKa:

a) 3HavyeHune y npun x =0,5;

6) 3HaueHue x, Npu KoTopbix y =—1;

8) HyNM GYHKUMKN; MPOMENKYTKM, B KOTOPbLIX ¥ > 0 1 B KOTOPbIX ¥
<0;

2) NpoMeXKyTOK, Ha KOTopoM GYHKLMA BO3pacTaer.

2. Haingute HaumeHbLIee 3HaYeHne GyHKUMM y = x> — 8x + 7.

3. Haitamte 06nactb 3HaUeHUt GyHKUMKM y = x> — 6x — 13, rae X €
[-2;7].

4. He BbINOAHAA MNOCTPOEHUA, onpeaennte, nepeceKkaroTca n

_1.,
y==—x
napabona 4 .

M npamasn y = 5x — 16. Ecnm TOUKM nepecevyeHma CyLwecTByoT, TO
HanguTe ux
KOOpAWHATbI.

E+124{/75—8

3
-3
5. Hangute 3HayeHme BbliparkeHUs 8 81

KoHTponbHasa pabota Ne2

M9kn
Il BapnaHT
1. Noctpoiite rpaduk GyHKUMM y = x* — 8x + 13. HaliguTe ¢
NMOMOLLbtO FpadumKa:
a) 3Ha4yeHue y npu x = 1,5;
6) 3HaYeHune x, NPW KOTOPbIX Y = 2;
8) HyNM GYHKUMKN; NPOMENKYTKM, B KOTOPbIX ¥ > 0 1 B KOTOPBLIX <

2) NPOMEXKYTOK, B KOTOPOM PyHKLMA yObIBaET.

2. HanauTe Hanbonbliee 3HaYeHne GpyHKUMM y = — x° + 6x — 4.

3. HaitauTe obnactb 3HaueHul GyHKUMM y = x> —4x—7,rae x € [-
1;5].

4. He BbINONHAA NOCTPOEHUA, onpeaennTe, NnepeceKkatoTca m

y=ix
napabona 5 .
M npAmasn y = 20 — 3x. ECAn TOUYKKM nepecedyeHns CyLLLeCcTBYIOT, TO
HanauTe ux
KOOpAMHATbI.

£+81{/5i

?i/
-2
5. Haliante 3HayeHme BbiparkeHun 27 16




KoHnTtponbHas pabora No2
MOxn
111 Bapuant

1. IToctpoiite rpaduk Gpynkuuu y = x2 — 4x — 5. Haiiaure ¢
MOMOIIIBIO TpaduKa:
a) 3HaueHue y mpu x = 0,5;
0) 3HaueHHE X, IpU KOTOPBIX Yy = 3;
B) HyJIM (YHKIIMU; IPOMEKYTKH, B KOTOPHIX y > 0 U B
KOTOpBIX y < 0;
T') IPOMEKYTOK, HAa KOTOPOM (YHKITUS BO3pACTaeT.

2. Haiigute HauMeHblIee 3HaYeHNEe PYHKIMU Y = X2 + 2X — 24.

3. Haiinure oGnacth 3HaueHu# GyHKIMH Yy =X2 —2X — 8, TAE€ X €
[ 1;3].

4. He BBINOJHSS IOCTPOCHHUS, ONIPENIEIINTE, IEPECEKAIOTCS JIN

y=ik
napaboia 3 .
u npsiMas y = 6x — 15. Ecniu Touku nepeceyeHus CyecTByIoT,
TO HaWIUTE NX
KOOPJIUHATHI.

—4£+6‘{/3E

?i/
5. HalinuTe 3HaYeHUE BBIPAKECHUS 27 81

Kontponbhas pabora No2
MOxn
1V Bapuant

1. IToctpoiite rpaduk Gynkuuu y = x2 — 2x — 8. Haliaure ¢
MTOMOIIBIO TpaduKa:
a) 3HaueHue y npu x =— 1,5;
0) 3HaueHHE X, IPU KOTOPBIX Yy = 3;
B) HyJIM (DYHKIIMU; TPOMEKYTKH, B KOTOPBIX y > 0 ¥ B KOTOPBIX
y<0;
T') IPOMEXYTOK, Ha KOTOPOM (DYHKIIHSI BO3PACTAET.

2. Haiigute Haubosmbiee 3HadeHHe PyHKIUU y = — X2 + 4x + 3.

3. Haiinure obGnacth 3HaueHUil GyHKIMH y =X2 —2X — 3, TA€ X €
[0;3].

4. He BBINIOJHASA OCTPOEHHUS, ONIPENEIINTE, IEPECEKAIOTCS JIN

y=2x
napabona 2 .
unpsamas y = 12 — x. Eciii Touku nepecedeHust CymecTByIOoT,
TO HaWIUTE NX
KOOPJIUHATHI.

—7Q+‘{/39i

5
2 \/
5. HaiiguTe 3HaueHUE BhIPAYKECHUS 32 16




KoHTponbHasa paboTa Ne3
M9kn
| BapunaHTt

2
X +1_x_-|-1:1

1. PewnTe ypasHeHune: a)x*—81x=0; 6) 5 4
2. Pewnte 6ukBagpaTHOe ypaBHeHne x*—19x°+48 =0.

@ -2d*-9a+18

2
3. MNpu Kaknx a 3HayeHne apobu a—4 PaBHO HyAN0?

3y+2  y-3 _ 3
vy 16v2-1 4y-1
4. Pewnte ypasHenne: a) 4y +ty 16y°=1 2V

6) (x*+3x+1)(x*+3x—-9)=171.

5. Haiiaute KoopAnHaTbl TOYeK nepeceveHns rpadmnkos GyHKLUM
3

X
y x—2

ny=x>—3x+1.

KoHTponbHaA paboTa Ne3
M9kn

[l BapmnaHT

x2—4_6—x
2

=3
1. Pewunte ypasHeHue: a) x> —64x=0; 6) 3
2. Pewute 6ukBagpaTHoe ypasHeHne x*—20x*+ 64 =0.

b’—5b’—4 b+20
3. Mpu Kakunx b 3HaveHne apobu b*-25
10y N y—=5_ y-3

2 T
4. PewwTe ypaBHeHMe: Q) 9y -4 3y+2 2-3y ;
6) (x> + 5x + 6)(x* + 5x + 4) = 840.
5. Haiaute KoopAnHaTbl TOYEK nepeceyeHns rpadpuKos GyHKLNIM

pPaBHO HyNO?




Kontponbnas padora Ne3 MOxn
11l Bapmant
X1 o x—1_

1. Pemute ypasuenue: a)x’ —36x=0; 6) 6 4
2. Pemnre GukBaapaTtHoe ypaBHenue x*—29x* + 100 = 0.

3

a>+108—3a°—36a

2
3. Ilpu xakux a 3HAYCHHE TPOOH a—9 paBHO HyTIO?

5y-6 3-3y_ 3

4. Pemute ypaBHEHHUE: @) 4}’2_9 3+2y 2y-3 :
6) (x* —x+ 1)(x* —x —2)=378.

5. Haligure KoOpAWHATHI TOYEK MepeceueHus TpapuKoB QyHKIMH x—4
uy=x"+2x.

Kontponbhas pabora Ne3 MOxn
1V BapuanT
2
x -1 3x-1_ 5
1. Pemure ypaBHenue: a)x’ —25x=0; 6) 2 4

2. Penure GukBaapatHoe ypaBHenue x* —40x* + 144 = 0.

=7 —4c+28

2
3. Tlpu Kakux ¢ 3HAYEHHE APOOU c’—49 PaBHO HYJIIO?

20y _2y-3_5-2y

4. Pemmte ypapHenne: @) 0 y'-4 2-6y 6y+2 :
6) (2 + 3x + 4)(:2 + 3x + 9) = 266,

y =
5. Haligute KOOpAWHATHI TOYEK MepeceuecHus TpapuKoB QyHKIMH
uy=x—20.

X
X+




KoHTponbHasa paboTa Ned

M9kn
| BapuaHTt

1. PewnTe HepaBeHcTBO: ) 2x° —7x—9<0; 6) x* > 49;
8)4x*—x+1>0;

2. PelunTe HepaBEHCTBO, MCMO/b3YsA METOA, UHTEPBANOB (X
+3)(x—4)(x—6)<0.

3. Mpu KaK1X 3Ha4YeHMAxX m ypasHeHue 3x> + mx +12=0

MMeeT [Ba KOpHA?

5x+1
xX—2

4. Pewunte HEPaABEHCTBO: Q) <0; ©6)

3x—1
Xx+8

>2

5. HaiiguTe obnacTb onpegenenna GyHKLUmUM:
X—4x-12

a) y=\/6x—2x2 6) Y= 2x—18 . 8)

y=y16—x47—5x

KoHTponbHana paboTa Ned

M9kn
Il BapmnaHT

1. PewnTe HepaBeHCTBO: a) 3x* —5x—22>0; 6)x*<81;
8) 2x* +3x+8<0;

2. PewwTe HepaBEHCTBO, UCMO/b3YA METOA MHTEPBAOB (X
+5)(x—1)(x—4)<0.

3. Mpwu KaKUX 3HaYEHNAX 1 ypaBHeHue 5x° + n x + 20 = 0 He
UMeeT KopHen?

2x+4 x—l<3
4. PewnTe HepaseHcTBo: a) X~/ >0; @) Xt
5. HailauTe obnactb onpegeneHma GpyHKUmMK:
. _\/x2+2x—80
_\/5 _4 2 y_
a) Y=VoX—4Xx 6) 3x—36 P

y=19—x+5-2x

KoHTponbHasa pabota No4

M9kn
lll BapnaHT

1. PewnTe HepaBeHcTBO: a) 2x°—13x+6<0; 6)x*>9; 8)3x* -

6x+32>0;

KoHTponbHadA pabota Ne4

M9kn
IV BapuaHTt

4x +21>0;

1. PewnTe HepaBeHcTBO: ) 5x° +3x—8>0; 6)x*<16; 8)5x°




2. PelwunTe HEpPaBEHCTBO, UCMNO/Ib3yA MeToA, UHTEpPBanoB (x + 8)(x
—4)(x+1)>0.

3. Mpu1 KaKux 3HaYeHusAX p ypaBHeHue 2x° + px + 2 = 0 umeeT Aga
KOPHA?

S5x+1 x—2>2
4. Pewmnte HepaBEHCTBO: Q) =6 <o 6) x+4
5. Haltaute obnactb onpegeneHns GyHKUMM:
_ _\/x2+6x+8
iR, g YT mes
a) Y=VIX—oX 6) 3x+18 . g

y=\/7x—x2+\/6—5x

2. Pelunte HepaBEHCTBO, UCMO/b3ys METOA UHTepPBanoB (x + 8)(x — 5)
(x+10)<0.

3. TIpu KaKkux 3HaYeHusax t ypasHeHue 25x° + tx + 1 = 0 He umeeT
KOpHen?

6x+9 2x—4<4
4. Pewunte HepaBEHCTBO: Q) x—38 <0; 6) X+6
5. Haliaute obnactb onpegeneHns GpyHKUMK:
o _VX+12x+20
a) y:J4x—9x2 .6 TS . g

y=\/6x—2x2+¢8—5x

KoHTponbHaA paboTta Ne5
M9kn
| BapuaHT
" - ! " l
St
1. Pewute cnuctemy ypaBHeHUn |

2. OaHa 13 CTOPOH NPAMOYTo/IbHUKA Ha 7cm 6oblue Apyrow, a ero
AnaroHanb
paBHa 13cm. Haliaute CTOPOHbI NPAMOYrO/IbHUKA.

3. He BbINOAHAA NOCTPOEHMUA, HaAMUTE KOOPAMHATLI TOYEK
nepeceyeHun
OKPY>HOCTU X* + y* = 5 n npamoii x + 3y = 7.

KoHTponbHaAa paboTta Ne5
M9kn
[l BapuaHT

Dy

1. PewunTe cuctemy ypaBHeHUM

S5cm.
Hangute cTOpoHbl NPAMOYro/ibHUKa.

3. He BbINO/IHAA NOCTPOEHUA, HANAUTE KOOPANHATLI TOYEK
nepeceyeHun
napabonbl y = x> — 14 n npamon x + y = 6.

2. NepumeTp NpAMOYrosibHMKa paseH 14cm, a ero AnaroHanb paBHa




4. U306pas3nTe Ha KOOPAMHATHOM NJOCKOCTU MHOXKECTBO PELUEHUN
cucTembl

x+y q bibl

HepaBeHCTB

L1l
l Gbob

5. PewnTe cnuctemy ypaBHeHUM

CNCTEMDI

4. N306pa3mnTe Ha KOOPANHATHOM NNOCKOCTU MHOMECTBO PELUEHU

\X 1<, bkl

HepaBeHCTB

111
—+-=={ i

5. PewnTe cnctemy ypaBHEHUMN I

KoHTponbHasa paboTa Ne5
lll BapmaHT

MO9kn

i1

1. PewunTte cuctemy ypaBHeHN

2. OaHa 13 CTOPOH NPSIMOYro/ibHUKa Ha 4cm bonblwe apyroii. Hanaute
CTOPOHbI NPAMOYTrO/IbHMKA, €CAN ero Naowaab pasHa 45cm?.

3. He BbINnoAHAA nocTpoeHunA, Ha[;lp,MTe KOOpANHATbl TOYEK
nepece4yeHuUA

OKPY}KHOCTM X* + y> = 17 n npamoli 5x — 3y = 17.
4. N306pa3unTe Ha KOOPAMHATHOM NJIOCKOCTU MHOXKECTBO PeLLEHNN CUCTEMDI

Py,

HepaBeHCTB

KoHTponbHasa pabota Ne5
IV BapuaHTt

MO9K

KL

1. PewunTe cuctemy ypaBHeEHW

2. NepumeTp NpPAMOYro/ibHMKa paseH 26cm, a ero naowaab pasHa 42cm
HaliauTe cTOpOHbI NPAMOYrO/IbHUKA.

3. He BbINO/HAA NOCTPOEHUA, HANANTE KOOPAMHATbI TOYEK NEepeceyYeHuns
napabonbl y = x> — 8 U NpAMOW X + y = 4.

4. N306pasunTe Ha Koopp,MHaTHoiz’l NAOCKOCTN MHOXECTBO peLleHU CUCTEMBI

y
! +y ' bibl

HepaBeHCTB

111,
—==Z— {bbl
ry L

5. PewnTe cnuctemy ypaBHeHUN l




KoHTponbHaA paboTta N6
M9kn
| BapunaHTt

1. HaliauTe TpmauaTtbii YneH apndmeTnyeckon nporpeccun (a,),
ecama;=—25und=>5.

2. Haiiante cymmy nepsbIx NATHAALATY Y1EHOB apUdMeETUYECKOM
nporpeccuu (a,),
eciama;=2una,=5.

3. AABnAeTCA M YMCNo — 6 YneHom apudmeTuyeckon nporpeccum (c,),
B KoTopon ¢; =30mn ¢, =217

4. HanauTe cymmy nepBbIx ABaALaTV YN1eHOB Nocaea0BaTe/IbHOCTY,
33/laHHOM
dopmynoit b, =2n+ 1.

5. Haigute cymmy BCex HaTypanbHbIX YACEN, KPATHbIX 4 1 He
npesbiwarowmx 150.

KoHTponbHaA pabota N26 M9Kkn
[l BapmaHT

1. HanguTte copoKkoBOW YneH apudmeTmyeckon nporpeccum (a,),
ecama;=38umd=-3.

2. Haiamte cymmy nepBbIX NATHAALATM Y1eHOB apubMeTHMYecKom nporpeccum (a,),
ecama,=1wmna,=6.

3. ABnAeTca A uncno 39 uneHom apudmeTUYecKomr nporpeccumn (c,),
B KOTOPOM €1 =—6 U Cg = 67

4. Haingute cymmy nepsbix TPUALATM YNEHOB NOCNE[0BaTENbHOCTH, 3343aHHOM
dopmynoit b,=3n—1.

5. Haiigute cymmy Bcex HaTypanbHbIX YNCES, KPaTHbIX 3 1 He npesbllatoLmx 80.




KoHTponbHaA paboTta N6
M9kn
lll BapmaHT

1. HanauTe aBaauaTth TPETUIN YieH apudmeTruyeckomn nporpeccum (a,),
ecama;=—15ud=3.

2. Haiiamte cymmy nepsbix WeCTHaaUaTM YneHoB apudmeTUYeCcKom
nporpeccuu (a,),
ecima=8umna,=4.

3. AABnAeTca MM uncno 5 yneHom apudmeTnyeckom nporpeccuiu (c,),
B KoTopon ¢;=—31unce=—117

4. HangnTte cymmy nepBblIX WECTUAECATU YNEHOB NOCAEA0BATE/IbHOCTMH,
3agaHHon popmynon b, =4n — 2.

5. Hanngute cymmy Bcex HaTypanbHbIX YMCEN, KPaTHbIX 7 U He
npesbiwatowmx 150.

KoHTponbHaA paboTta N6 M9kn
IV BapuaHTt

. Haltante copok Tpetuin uneH apndmetmyeckon nporpeccum (a,),

ecama;=—9ud=4.

. HaliauTte cymmy nepsbIX YeTbipHaALATH Y1IeHOB apudMETUYECKOM nporpeccum (

ecama,=—63una,=—58.

. AABnsieTca v uncno 36 uneHom apudmeTnyeckoi nporpeccum (b,),

B KOTOpon by =— 16 n by = 167?

. Haiaute cymmy nepsbIx CTa ABaALATY Y1EHOB NOC/NeA0BaTeNbHOCTH,

3afiaHHOM dopmynon a,=3n — 2.

. Haiante cymmy Bcex HaTypasibHbIX YnMCen, KpaTHbIX 9 M He npesbiwatowmx 80.




KoHTponbHaA pabota No7
M9kn
| BapuaHT

1. HainguTe ceabMon YNeH reOMeTPUYECKOMN Nporpeccum
(b,), ecnu by = 1500
ng=-0,1.
2. NMocnepoBaTtenbHOCTb (b,) — reomeTpuyecKkas
nporpeccws, B KOTopon b, = 18
nq= 3, Hangute b..

3. HariauTe cymmy nepsbix LWECTU YNEeHOB reOMeTPUYECKOm
nporpeccuu (b,),

N | —

ecmb;=8ung =

4. N3BeCTHbI ABa Y/IeHa reOMeTpPUYECKOM nporpeccumn: b, = 2
n bs = 200.
HaliguTte eé nepBblit YneH.

5. Cymma nepBbIX YEeTbIPEX Y1EHOB FEOMETPUYECKOM
nporpeccmun pasHa 45,
3HameHaTenb nporpeccuun paseH 2. Hangute cymmy
nepBbiX BOCbMW Y/1€HOB
3TOM Nporpeccum.

KoHTponbHasa pabota Ne7
M9kn
Il BapnaHT

1. HaliauTe BOCbMOW Y/ieH reomeTpudeckoi nporpeccum (b,),
ecnun b, =0,0027
nqg=-10.

2. MocnepoBatenbHOCTb (b,) — reomeTpuyeckan nporpeccus,
B KOTOpOWN bs = 40

ng= 2 Hanawute b,.

3. HaliamuTe cymmy nepBbIX LWEeCTU YNEeHOB reOMETPUYECKOM

nporpeccuu (b,),
ecimb;=81ungqg =3.

4. M13BeCTHbI ABa YleHa reoMeTpuUYecKom nporpeccuu: bs = 0,5
n b; = 0,005.
Hangnte eé nepsblit YneH.

5. Cymma nepBbIx TPEX Y1IEHOB reOMETPUYECKOM Nporpeccuu
paBHa 26,
3HaMeHaTeNb Nporpeccun paseH 3. Haligmute cymmy nepsbix
LIeCTU YNeHOoB
3TOM Nporpeccun.

KoHTponbHasa pabota Ne7
M9kn
lll BapmaHT

1. HaliauTe WwecTon YneH reomeTpuyeckomn nporpeccuu (b,), ecnmn by

KoHTponbHana paboTta No7
M9kn
IV BapuaHT

1. HanguTe nATbIN YneH reomeTpuyeckor nporpeccumn (b,), ecnu by =




=0,81

Qo | =

mg=-

2. MocnepoBatenbHOCTb (b,) — reomeTpuyeckas nporpeccms, B
KoTopo bs = 432

2.

nqg= \/6 . Hanaute bs. 3.

3. HallamMTte cymmy nepBbiX BOCbMW Y1€HOB reOMETPUYECKOM
nporpeccuu (b,),

echmbi=16ung =2. 4.

4. M3BeCTHbI ABa Y1eHa reoMeTpMyYeckon nporpeccuun: bs = 4,8 u b
=38,4.

Hangute eé nepsblit YneH. 5.
5. Cymma nepBbIxX TPEX Y/IEHOB reOMETPUYECKOM NPOorpeccnmn pasHa 28,
—-105,
3HaMeHaTenb nporpeccumn paseH 4. HaliauTte cymmy nepBbiX NATU
YyseHoB cemu

3TOI NPOrpeccum.

-125

KOTOpoWn bs = 27

nporpeccuu (b,),

388,8.

nqg=0,2.

MocnepoBaTenbHOCTb (b,) — reomeTpuyeckan nporpeccus, B

ng-= \/é . Hangwure b.

Hailgute cymmy nepBbiX 4EBATM Y1EHOB reOMETPUYECKO

ecnn b, =0,08 1 bs = 0,64.

M3BecTHbI ABa YseHa reomeTpuyeckom nporpeccuu: bs = 14,4 n bg =

HalianTe eé nepsblit YneH.

CyMma nepBbIX TPEX YNEHOB FrEOMETPUYECKON NPOrpeccmMm pasHa

1
3HameHaTenb nporpeccnn paseH 2
4/1€eHOB

3TOI NpPOrpeccum.

. Haigute cymmy nepsbix

KoHTponbHas paboTta Ne8
M9kn

| BapuaHTt
1. CKonbKMMM criocobamm MoryT pasmecTUTbCs 5 YenoBek B casioHe

aBTobyca
Ha 5 cBOBOAHbIX MecTax.

2. CKONbKO TPEX3HAUYHbIX YMCEN, B KOTOPbIX HET OAMHAKOBbIX LUDP, MOXKHO
coctaButb M3 undp 1, 2,5, 7, 9?

3. NobeauTento KOHKypca KHNUrontoboB pa3pellaeTcs BbiIbpaTb ABE KHUTU
n3 10

KoHTponbHas paboTta Ne8
M9kn

[l BapmnaHT

1. CKONbKO LWEeCTU3HaYHbIX YNCEN MOXKHO cocTaBuTb M3 undp 1,2,3,5,7,9
6e3
nosTopeHus umdp?
2. M3 8 yyawmxca Knacca, ycnewHo BbICTYNMMBLUMX HA LKOIbHOM
onmmnuage,
Hazo BbIOpaTb TPOMX ANA y4ACTMA B FOPOACKON onmmnmage. CKoNbKMMU
cnocobamm MOXKHO caenatb 3TOT Bbibop?




Pa3NINYHbIX KHUT. CKONbKMMM CNOocobamm OH MOXKET OCYLLECTBUTb 3TOT
BblOOP?

4. B AWMKe HaxoaAaTca wapbl ¢ Homepamun 1, 2, 3, ..., 25. Hayrag BbiHUMatloT
oAviH wap. KakoBa BEPOSTHOCTb TOr0, YTO HOMEp 3TOro wWapa byaer
NPOCTbIM
ynucnom?

5. N3 8 ManbumnkoB 1 5 geBoyek Haao BblaennTb ans paboTbl Ha
NPULLKONIbHOM
yyacTKe 3 MasibunKoB 1 2 aeBoYeK. CKONbKMMM cnocobamm 3TO MOMKHO
caenatb?

6. Ha yeTbipéx KapToyKax HanucaHbl umopbl 1, 3, 5, 7. KapTouku
nepeBepHy AN U
nomewlanu. 3atem Hayrag, nocaen0BaTeIbHO NOMOXKMAN 3TU KAPTOUYKU B
pAa4
OZHY 33 A4pYroi n oTKpblAn. KakoBa BEPOATHOCTb TOrO, YTO B pe3y/bTaTte
nonyumnTca yncno, 6onbwee 70007

3. U3 15 TypuncToB Hago BbIOPaATb AEKYPHOTO M €ro MOMOLLHUKA.
CkonbKMmMmm
cnocobamm 3TO MOXKHO caenatb?
4. U3 30 KHUT, CTOALWMX Ha NOoJIKe, 5 yuebHMKOB, a ocTa/ibHble
XYA0XeCTBEHHbIE
npousseaeHus. Hayrag 6epyT ¢ NoaKM o4HY KHUIY. KakoBa BEpOATHOCTb
TOrO,
YTO OHA He OKaXKeTcA y4ebHMKoM?
5. Y3 9 KHUI 1 6 }KypHanoB Haao BbI6PaTb 2 KHUTK U 3 KypHana.
CKkonbKknmm
cnocobamm MOXKHO caenaTb 3TOT Bbibop?
6. Ha nATM KapToUYKax HanMcaHbl BYKBbI «O», «y», KK», «H», «C». KapTouKku
nepe-
BEPHY/IN U NepemeLlanu. 3aTtem Hayrag nocae0B8aTesibHO NOJOKNAN
3Tn
KapTO4YKM B pAL, O4HY 33 APYroi U OTKPbIIN. KakoBa BEPOSATHOCTb TOTO,
yTOo
B pe3y/ibTaTe NOJYYUTCHA CIOBO KKOHYC» UIN KCYKHO»?

Kontposnbnast pabota Ne§ M9kn

111 Bapuant

1. CKObKHMH CITIOCOOAMH MOXKHO OTIPEACIUTH TOCIEI0BATEIIEHOCTD
BBICTYTI-
JIeHUE 8 YYaCTHHUKOB KOHKYpPCa BOKAJIUCTOB?
2. V3 12 4sieHOB mIpaBJeHUs CaJ0BOIYECKOT0 KOOIIepaTUBa HAJ0 BBIOpaTh
npejce-
natens U ero 3aMmecturens. CKOJBKHMHU CIIOCO0aMH 3TO MOKHO
cIeaTh?
3. U3 19 unieHoB Opurassl, MPUOBIBIICH JIJI1 PEMOHTA IIKOJIbI, HAZO0
BBLIEJIUTD 3UX
JU1s peMoHTa kKabuHera pu3uku. CKOIBKUMH CIIOCOOAMH 3TO MOYKHO

KoHntponbhas padota Ne§ M9kn

1V Bapuanr

1. CxonbKUMHU c11OCOOAMH MOKHO COCTaBUTh PACIMCAHUE YPOKOB Ha
MOHE/ICJIbHUK,
KOTJ]a U3Y4al0TCs JINTepaTypa, aredpa, reoMeTpus, UCTOpus,
reorpadus,
MPUYEM CIBOCHHBIX YPOKOB HET.
2. CKOJIBKO TIPSIMBIX MOKHO MpoBeCTH yepe3 10 Touek, HUKaKue TpU U3
KOTOPBIX
HE JIe)KaT Ha OJTHOM MPSMOM.
3. 13 30 yuacTHUKOB cOOpaHUs HAaJ0 BBIOPATh MPEICEAATENs, €0
3aMeCTHUTeNs




caenarb?
4. U3 25 GunetoB mo reoMeTpun AHIpeN HEe YCIeN MOATOTOBUTH 2 MEPBBIX
"
3 nocnennux 6unera. KakoBa BeposSTHOCTb TOTO, YTO €My JIOCTAHETCS
MOJro-
TOBJICHHBIH OHIIET.
5. U3 15 roHomelt u 12 neBy1iek, NpuOBIBIIMX HA COPEBHOBAHUE T1O
ouationy,
TPEHep JODKEH BBIACTUTD IS y4acThsl B CMEIIaHHOM dcTadere 2
IOHOIIEN U
2 nesymek. CKOTBKUMHU CIIOCOOAMH OH MOXKET 3TO CAeNaTh?
6. Ha xapToukax 3amucaHbl Bce BO3MOXKHbIE YEThIPEX3HAYHBIE YUCIIA,
COCTaB-
neHnsle u3 udp 1, 2, 3, 4, 6e3 noBropenus. Kaprouku nepeBepHyIn U
nepe-
MEILAH, a 3aTeM OTKPbUIM OJIHY U3 HUX. KakoBa BepOsSTHOCTH TOTO, UTO
Ha
HTOHM KapTOUKE OKaXeTcsi YETHOE YUCIO?

u cekperapsi. CKOIbKUMH cIocO0aMu MOKHO 3TO CIesIaTh?

4. B makete nexar )KeToHbI ¢ HoMepami 1, 2, 3, ..., 20. Hayrag GepyT onun
YKETOH.
KakoBa BeposITHOCTb TOT0O, YTO HOMEp, HaNKMCaHHbII Ha HEM, OyzaeT
IPOCTBIM
4HUCIOM?
5. "3 10 roHomel u 12 neBymiek, NpuObIBIIMX HA COPEBHOBAHMUSI 110
TEHHUCY

TPEHEP JOJKEH BBIIEIUTD 2 FOHOLIEH U 2 IeBYIIEK /7S y4acTHs B
COPEBHO-

BaHUAX nap. CKONbKUMU cI0co0aMu OH MOXKET ATO CAENATh?

6. Ha ueTbIp€x kKapToUKax HamMcaHbl OYKBBI «O», «y», «K», «M». KapToukn

MePEeBEPHYJIN U epeMeIIani. 3aTeM HayTaJl IOCIeI0BaTeIbHO
TIOJIOKUITU

9TU KapTOUYKH B Psii OAHY 3a APYTroM U OTKpbLIM. KakoBa BEpOATHOCTH
TOTO,

YTO B PE3yJIbTATE MOIYIUTCS CIIOBO «MYKa» WM «KyMa»?
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