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1. Ilnanupyemble pe3yabTATHI OCBOEHHS YU4eOHOI0 NpeaMeTa.

JInuyHOCTHBIE pe3yabTaThl.

1. Poccumiickast rpaskaHcKasi HAEHTUYHOCTh (TTATPUOTU3M, YBaKeHHE K OTEUecTBY, K MPOILIOMY U
HACTOAILLEMY MHOTOHAIlMOHAJIbHOTO Hapoja Poccun, 4yBCTBO OTBETCTBEHHOCTH M Jloiira mnepen Poaunoi,
uaeHTuduKaIus ceds B KauecTBe rpaxkiannHa Poccum, cyObeKTUBHAS 3HAUUMOCTb UCII0JIb30BAHUS PYCCKOTO
A3bIKa M S3BIKOB HaponoB Poccuu, OCO3HAaHWE W OIIYIIEHHE JIMYHOCTHOH CONPHYACTHOCTU CyAbOe
poccuiickoro Hapoa). Oco3HaHHe ITHUYECKON MPUHAICKHOCTH, 3HAHUE HCTOPUH, SI3bIKA, KYJIbTYPhI CBOETO
Hapoja, CBOEro Kpas, OCHOB KYyJbTYpHOro Hacienus HapoaoB Poccum u dyenoBeuecTBa (MAECHTUYHOCTD
YeJoBeKa C POCCUHCKON MHOTOHAIIMOHATILHON KYJIBTYpPOl, CONIPUYACTHOCTh HCTOPUU HAPOJOB U TOCYIApCTB,
HAaXOJUBIIMXCS HAa TEPPUTOPUM  coBpeMeHHoM Poccum); wuHTEpHOpHU3alus T'yMAaHUCTUYECKUX,
NEMOKPAaTUYECKMX U TPAJUWLIUOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBFHOTO POCCHMCKOro  OOIIecTBa.
Oco3HaHHOE, YBOXUTEIBHOE U JOOPO’KENATEIbHOE OTHOIIEHUE K HCTOPUH, KYJIbTYpE, PETUTUHU, TPAJAULIUIM,
S3bIKaM, LIEHHOCTSM Hapo 0B Poccuu 1 Hapo10B Mupa.

2. TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS K CAMOPA3BUTUIO M caMOOOpa30BaHUIO HA OCHOBE
MOTHBAIIMHM K OOYYEHHIO U MO3HAHHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO
JambHeHIe MHIUBUAYaTbHOW TPaeKTOpuu oOpa3oBaHMs Ha 0a3e OpPUEHTHPOBKM B MHUpe npodeccuii u
npodeccuoHaNbHBIX TPEANOYTEHHI, C yYETOM YCTOMYMBBIX MTO3HABATEILHBIX HHTEPECOB.

3. Pa3zBuToe MopasibHOE CO3HAHWE M KOMIIETEHTHOCTh B PEHICHUH MOPAJIBHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpA, GOPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MOBEJCHHS, OCO3HAHHOTO U
OTBETCTBEHHOTO  OTHOIICHHSI K COOCTBEHHBIM IOCTyNKaM (CIOCOOHOCTh K  HPAaBCTBEHHOMY
CaMOCOBEPIIECHCTBOBAHHUIO; BEPOTEPIIUMOCTb, YBAKUTEIBHOE OTHOILIECHHE K PETUTHO3HBIM YYBCTBAM,
B3TJIS,4aM JIFOAEH WM UX OTCYTCTBHIO; 3HAHHUE OCHOBHBIX HOPM MOpaJId, HPAaBCTBEHHBIX, IyXOBHBIX HJI€AJI0OB,
XpaHUMBIX B KYJbTYPHBIX TPaJAMLUAX HApoAoB Poccuu, TOTOBHOCTh Ha MX OCHOBE K CO3HATEIbHOMY
CaMOOTPAaHUYEHHUIO B IOCTYIKAaX, IOBEJICHHWH, PACTOUYUTEIILHOM MOTPEOUTENHCTBE; C(HOPMUPOBAHHOCTD
MPEJICTAaBICHU 00 OCHOBaX CBETCKOW 3THUKH, KYJIbTYPbl TPAIWLIUOHHBIX PEIUTHH, UX POJIM B Pa3BUTUU
KyJIbTYphl U UCTOpUU Poccuy M 4enmoBedecTBa, B CTAHOBJICHWH TPAKIAHCKOTO OOINECTBA M POCCHICKOMN
roCy/1IapCTBEHHOCTH; IOHUMAaHNE 3HAYEHUS] HPABCTBEHHOCTH, BEPHI U PEIIUTHH B JKU3HHU YEIIOBEKAa, CEMbU U
obmectBa). CHopMHUPOBaHHOCTH OTBETCTBEHHOTO OTHOUICHUS K YYEHHUIO; YBaKUTEIHHOTO OTHOIICHUS K
TPYAy, HaJUYHUE ONBITA Y4acTHUsd B COLMAIBHO 3HaYMMOM Tpyne. Oco3HaHUE 3HAYEHHUS CEMBU B JKU3HU
4esioBeKa M 00I1eCTBa, MPUHATHE LIEHHOCTH CEMENHOM KU3HU, YBaXHUTEIbHOE U 3a00TIUBOE OTHOIIEHHUE K
4JIEHaM CBOEH CEMBHU.

4. ChopMHUpPOBaHHOCTH LEIOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKd M OOLIECTBEHHOW NPAKTUKH, YUUTHIBAIOUIETO COLMAIBHOE, KYJIbTYPHOE, S3BIKOBOE,
JyXOBHO€ MHOI000pa3ue COBPEMEHHOTO MUpa.

5. Oco3HaHHOE, YBAXUTEIBHOE U 100pOXKeTaTeIbHOE OTHOIIEHUE K JPYTOMY YelIOBEKY, €r0 MHEHHIO,
MHPOBO33PEHUI0, KYIbTYPE, A3bIKY, BEpE, IPakJaHCKOMN MO3ULIKUU. | 0OTOBHOCTH U CITOCOOHOCTH BECTH JIUAJIOT
C JIpYTMMH JIIOJIbMH M JIOCTUTATh B HEM B3aUMOINOHHUMAaHMs (MACHTH(PHUKAIMS cedsl KaK MOJIHONPABHOTO
cyObekTa OOUIeHMs, TOTOBHOCTh K KOHCTpYHpOBaHMIO oOpa3a MapTHepa IO JAMAJIOry, TOTOBHOCTh K
KOHCTPYUPOBaHHMIO 00pasza JOMYCTUMBIX CIIOCOOOB Jauaora, rOTOBHOCTh K KOHCTPYHMPOBAHMIO Ipoliecca
JMajiora Kak KOHBEHLIMOHUPOBAHUS HMHTEPECOB, MPOLEAYp, I'OTOBHOCTh M CIOCOOHOCTb K BEJIEHUIO
IIEPETOBOPOB).

6. OCBOEHHOCTb COITMANIBHBIX HOPM, MIPAaBUJI IOBEIEHUS, POJieii U (hOpM COLTMAIbHOM KU3HU B IPyIIIax
U cOo00IIEeCTBaX. YUacTHe B MIKOJIHHOM CaMOYIIPaBIEHUHU U OOLIECTBEHHOMN KU3HH B Mpe/ienax BO3PACTHBIX
KOMITETEHIMI C y4EeTOM pErOHalbHbBIX, 3THOKYJIbTYPHBIX, COLIMAIBHBIX U SKOHOMUYECKUX OCOOEHHOCTEH
(popmupoBaHUE TOTOBHOCTH K YYaCTHIO B MPOILIECCE YHMOPSAOUYEHHUS COLUAIBHBIX CBS3€H M OTHOIICHUH, B
KOTOpbI€ BKJIIOYEHBI M KOTOpbIE (OPMHUPYIOT CaMU Yydalluecs; BKIOYEHHOCTh B HEMOCPEICTBEHHOE
IpaXJaHCKOE ydyacTHe, TOTOBHOCTh YYacTBOBATh B YKH3HEIEATEIHHOCTH MOJPOCTKOBOTO OOIECTBEHHOTO
00BEIUHEHNs, TPOJYKTUBHO B3aMMOJICUCTBYIOIIETO C  COIMAJIBHOM Cpelodl ®  COIUATbHBIMHU
MHCTUTyTaMU;UIeHTH(QUKaKs cebsl B KauecTBe CYObEKTa COLMAIbHBIX IpPeoOpa3oBaHUN, OCBOEHHE
KOMIIETEHTHOCTEH B cepe OpraHu3aTOPCKOM NeATENbHOCTH; UHTEPHOPHU3aUs LICHHOCTEH CO3UAaTeIbHOrO
OTHOIIEHHUA K OKpYKAIOLIEH JAEHCTBUTEIBHOCTH, LEHHOCTEM COLMAIbHOIO TBOPYECTBA, LIEHHOCTH
MPOAYKTUBHOW OpraHU3allii COBMECTHOW MAESTeIbHOCTH, CaMOpealu3allud B TPYIIE U OpraHu3alui,
HEHHOCTH <«JIpyroro» Kak paBHONPABHOIO MapTHepa, (OpMHUpPOBaHME KOMIETEHIMH aHamu3a,
MPOEKTUPOBAHMSI, OPraHU3aALUU JESATENbHOCTH, peQIeKCUH W3MEHEHUH, CIOCOOO0B B3aUMOBBIIOJHOTO
COTPYIHUYECTBA, CIIOCOOOB pean3aluu COOCTBEHHOTO JINJEPCKOTO MOTEHIINATIA).



7. ChopMHUPOBAHHOCTH IEHHOCTHU 37J0POBOT0 M O€30MMaCHOTO 00pa3a JKU3HU; MHTEPUOPHU3AITHS TTPABHIT
WH/IMBUYAIEHOTO U KOJUICKTHBHOTO O€301acCHOTO MOBEICHHS B YPE3BBIYAWHBIX CHTYAIUSIX, YIPOIKAIOIIHX
JKU3HU U 300POBBIO HIO[[CI‘;I, IMpaBUJI TOBCACHUA HAa TPAHCIIOPTC U HA AOPOrax.

8. Pa3BUTOCTh ACTETHUYECKOTO CO3HAHMS YEpe3 OCBOCHUE XYIOKECTBEHHOTO HAcIeIus HapoJIOB
Poccum m wmupa, TBOPYECKOW NEATENHHOCTH JCTETUYECKOTO XapakTepa (CIOCOOHOCTh IOHUMATh
XY/I0)KECTBEHHBIE MTPOU3BEICHHS, OTPAXKAIIINE pa3HbIe dTHOKYIBTYPHBIC TPAJAUIUHU; C(HOPMUPOBAHHOCTH
OCHOB XY/I0’)KECTBEHHOH KYJIBTYphl O0YJalOIUXCs KaK YacTH MX OOILIeH JyXOBHOH KYJIbTYphI, KaK 0COO0T0
croco0a MO3HAHMSI KU3HU M CPEJCTBA OPTaHMU3AlUU OOIICHUS; 3CTETHUECKOE, IMOIIMOHAIBHO-IIEHHOCTHOE
BUJICHHE OKPYXKAIOWIETO MHpPA; CIOCOOHOCTh K HMOIMOHAIBHO-IIEHHOCTHOMY OCBOCHHIO MHPA,
CaMOBBIPKECHHUIO M OPHCHTAIMH B Xy/I0’)KECTBEHHOM U HPABCTBEHHOM IPOCTPAHCTBE KYJIbTYPhI; YBaXKEHHUE K
HUCTOPUHU KYJIBTYPbI CBOCTO OTequTBa, BBIpa)KCHHOfI B TOM 4YHCJIC B IIOHMMAHHUH KpPACOTbI YCIIOBCKA,
noTpeOHOCT, B OOIIEHUH C XYHAOXKECTBEHHBIMH MPOU3BEACHUSMH, CHOPMHPOBAHHOCTh aKTUBHOTO
OTHOILIEHUsA K TPagULUAM XYJIOKECTBEHHOM KYJIbTYpbl KaK CMBICIOBOM, 3CTETHYECKOW U JIMYHOCTHO-
3HAYMMO¥ IEHHOCTH ).

9. CchopMHpPOBAaHHOCTH OCHOB IKOJIOTHYECKOH KYIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHHUS, HAJTMYUE OIBITA SKOJIOTHYECKH OPUEHTHPOBAHHON Pe(PICKCUBHO-OIICHOYHON U
HpaKTHHGCKOﬁ ACATCIIBHOCTU B )KU3HCHHBIX CUTyallUsAX (FOTOBHOCTI) K UCCIICAOBAHHUIO ITPUPOJLI, K 3aHATHAM
CEIIbCKOXO3SMCTBEHHBIM TPYJIOM, K XYIIOKECTBEHHO-3CTETHUECKOMY OTPAKCHUIO TPHUPOJBI, K 3aHATHIM
TYpPU3MOM, B TOM YHCJIE SKOTYPU3MOM, K OCYIIECTBICHUIO TPUPOTOOXPAHHON NEATEITHHOCTH ).
MeTanpeaMeTHbIe pe3yJIbTaThI.

MeTaHpe[{MeTHBIC PE3YIbTAaThl, BKIIFOYAIOT OCBOCHHBIC O6yT-IaIOHII/IMI/IC$IMe)KHpCI[MeTHI)Ie IHOHATHUA U
YHUBEPCAJIbHbBIC YUCOHbBIC IEUCTBHS (PEryJIATUBHBIC, IO3HABATEIILHBIC, KOMMYHHUKATUBHBIC).

Me:xknpeaMeTHble MOHATHSA
YcnoBueM GOpMUPOBaHMSI MEXKIPEIMETHBIX TOHATUN, HAaNpuUMep TaKUX Kak cuctema, (Qaxr,
3aKOHOMEPHOCTbh, ()EHOMEH, aHAJIN3, CHHTE3SIBIIICTCS OBJIQJICHNE OOYJaIONIMMHCS OCHOBAMHU YUTATEIbCKON
KOMIICTEHIIMH, IPUOOPETEHHE HABBIKOB pa0OThl ¢ MH(OpMAIIMECH, Y9acTHE B IMPOCKTHOHN JesTebHOCTH. B
OCHOBHOH IIIKOJIE Ha BCEX NMpeaMeTax OyAeT NMpoaoiDKeHa paboTa 1mo GOpPMHPOBAHUIO U PA3BUTHIO OCHOB
YUTATEJbCKOH KoMmIeTeHIHU. O0yJaromuecs: OBIaJCIOT YTEHHEM KaK CPEICTBOM OCYIIECTBICHUS CBOUX
JTaTbHEUINX TUIAHOB: TIPOIOJDKEHHS 00pa30BaHMs U CaMOOOpa30BaHMsI, 0CO3HAHHOTO IJIAHUPOBAHUS CBOETO
aKTyallbHOTO M TEPCIEeKTUBHOTO Kpyra 4T€HHsS, B TOM 4YHCIIe JOCYrOBOTO, MOATOTOBKH K TPYIOBOW W
COLIMAJIbHOW JIEATEIbHOCTU. Y BBIYCKHUKOB OyzneT cpopmMupoBaHa MOTPEOHOCTh B CHCTEMaTHYECKOM
YTEHHUHU KaK CPEACTBE MO3HAHMS MUPA U ce0s B ’TOM MHUpE, TaApMOHH3AIIUN OTHOIICHUI YeloBeKa 1 oOIIecTBa,
co3JaHuu 00pasa «IoTpeOHOTO OYTYIIIETO.

[Ipy wu3yueHHH y4eOHBIX MpPEIMETOB OOYyYaroIMecs: YCOBEPIIEHCTBYIOT HpPUOOpETEHHBIE Ha
MIEPBOMYpPOBHE HABBIKH PadoThbl ¢ nMHpopManmedl 1 NonoiHAT ux. OHU cMoOryT paboTaTh ¢ TEKCTaMH,
peoOpa3oBbIBaTh U MHTEPIIPETHPOBATH COAEPIKAIILYIOCS B HUX HH(OpPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTU3UPOBATh, COMIOCTABIIATh, AHATM3UPOBATh, 0000IIaTh U HHTEPIPETUPOBATH HH(POPMALIHIO,
COJIEPKALIYIOCS B TOTOBBIX MH(POPMAIIMOHHBIX 00BEKTaX;

* BBIJICJIATh TJIABHYI0 W U30BITOUYHYIO HMH(OPMAIUIO, BBINOJHITH CMBICIOBOE CBEPTHIBAHUE
BBIJICIEHHBIX (DAKTOB, MBICIIEH; IPEICTABIATh HH(POPMALIMIO B CKATON CIIOBECHOM (hopMe (B BUE MIaHA UITH
TE3MCOB) U B HarisJHO-CUMBOJIMYECKOW (opme (B BHAe Tabiul, rpaduyecKuX CXeM M Juarpamm, KapT
MOHATUN — KOHIENITYyalIbHBIX JUArPaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aTIOJTHATH U JIOTIOJIHSATH TaOJIULIbI, CXEMBbI, IHarPaMMbl, TEKCTHI.

B xonme m3yueHuss Bcex Y4eOHBIX NpEAMETOB OOydarouuecs NPHOOPeTYT ONbIT NPOEKTHOMH
NesITeJILHOCTH KaKk 0c000¥ GhopMbl yaeOHOM pabOThI, CTOCOOCTBYIOMIEH BOCITUTAHUIO CAMOCTOATEILHOCTH,
MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, OBBIIICHHIO MOTHBALUU U 3(pPEeKTUBHOCTH yueOHON NesTeTbHOCTH; B
X0/JIe pean3ali UCXOAHOT0 3aMbIciia Ha IPAaKTUYECKOM YPOBHE OBJIAICIOT YMEHHEM BbIOUpATh aJJIeKBaTHbIE
CTOALIEH 3ajaye cpeAcTBa, NPUHUMATh PELIEHUS, B TOM YHMCIE M B CUTyallUsXx Heomlpenen€¢HHocTH. OHu
MOJIy4aT BO3MOKHOCTb Pa3BUTh CIOCOOHOCTh K pa3pabOTKe HECKOJbKMX BAapHAHTOB PEUICHHM, K MOUCKY
HECTaHJAPTHBIX PELICHUH, TOMCKY U OCYIIECTBICHUIO HanboJiee MPUEeMIIEMOro peIeHHs.

[lepeueHp KIIHOYEBBIX MEXKIIPEIMETHBIX MOHSTUN oOIpeAensercs B XoAe pa3pabOTKH OCHOBHOM
o0pa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOTO 00Iero o0pa3oBaHUs 0O0pa3oBaTeIbHOM OpraHu3ald B
3aBHCHMOCTH OT MaTepuaibHO-TEXHUYECKOTO OCHAIIEHHUS, Ka[pOBOI0 MOTEHIMAA, UCIIOIb3YEMBIX METOJOB
paboThl 1 00pa30BaTENBHBIX TEXHOJIOTHIA.



B coorBerctBun @I'OC OOO BbLAEHSAIOTCS TPU TPYIIBl YHUBEPCAIBHBIX YUEOHBIX JCHCTBHIA:
pEryliaTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE.
PeryasituBubie YY /|

1. VYMeHue caMOCTOSITEIBHO OMPEAEATh eIl 00y4eHuUs, CTaBUTh U (POPMYITHPOBATH HOBBIE 3a]]a4u
B yuebe M MO3HABATEIBHON JEATEIBHOCTH, PAa3BUBATh MOTUBBI M WHTEPECHl CBOEH MO3HABATEIBbHOM
nesaTeabHOCTH. OOyJaronuics CMOXKET:

® aHAJIM3UPOBAThH CYNIECTBYIOIINE U IUIAHUPOBATH Oyaylire o0pa3oBaTeNbHbIC PE3yNIbTaTh;

o uAcHTHU()HUIIMPOBATH COOCTBEHHBIC MPOOIEMBI M OMIPEIEISITh TIIABHYIO TPOOIIeMY;

® BBIJIBUTaTh BEPCHH PELICHUS MPoOIeMbl, HOpMYyIHUPOBATH THIIOTE3bI, IPEIBOCXHUIATH KOHEUHBIN
pe3yJIbTarT;

® CTaBUTh LeNlb JEATEIbHOCTH Ha OCHOBE OIpeNeJeHHOW MpoOieMbl W CYIIECTBYIOIIMX
BO3MOXKHOCTEIA;

e (hopmynupoBath yueOHBIC 3a/1a4M KaK IIard JOCTHXKEHUS [TOCTABICHHOM LIEIH e TEIbHOCTH;

e 00OCHOBBIBaTh LIEJI€BbIE OPHUEHTHPHI M MPHOPHUTETH CChUIKAMU HA IIEHHOCTH, yKa3blBas U
00OCHOBBIBAs JIOTHYECKYIO MTOCIEA0BATEIHHOCTD I11aroB.

2. YMeHHe CaMOCTOSITEIHHO TUNIAHUPOBATH ITYTH JOCTIKEHUS LIEJeH, B TOM YHCIIE alIbTepHATHBHBIE,
OCO3HAaHHO BBIOMpaTh Hanbosiee >PGEKTUBHBIE CIOCOOBI PEIIeHHs y4eOHBIX M IMO3HABATENIbHBIX 3aJad.
OOy4Jarommiicss CMOXKET:

e OmpeensiTh HeOOXOIUMBbIE IEHCTBUE(s]) B COOTBETCTBUH C y4eOHOHN U MO3HABATENbHOM 3a1aueil u
COCTaBJISTh AJITOPUTM UX BBITIOJHEHHUS,

e 00OCHOBBIBaTh M OCYIIECTBISATH BBIOOp Hanbosee d3PPEeKTUBHBIX CIIOCOOOB pPEUICHUs yIEOHBIX U
[I03HABATEJIbHBIX 33]1a4;

® OMpeAensTh/Hax0uTh, B TOM YHUCIE U3 MPEIJIOKEHHBIX BAapUAHTOB, YCIOBUS JAJSl BBINOJTHEHUS
yueOHOM U TT03HaBaTeNbHOM 3a/1a4;

e BBHICTpauBaTh >KU3HEHHbIE IJIAaHBI HA KPaTKOCPOUYHOE Oynyliee (3asiBiATh LEJIEBblE OPUEHTHUPHI,
CTaBUTh aJICKBaTHbIE UM 3aJaud U TMpeanaratb JeHCTBHUS, YKa3biBasi U OOOCHOBBIBAs JIOTMUECKYIO
[IOCJIEZI0BATEIBHOCTD 11aroB);

e BpIOMpaTh M3 MPEAJTOKEHHBIX BAapUAHTOB M CAMOCTOSITENIbHO MCKaTh CPEICTBA/Pecypchl s
peleH s 3a/1a4n/JOCTIKEHUS LIETH;

® COCTaBJIATH IUIaH pPeLIeHUs MPoOIeMbl (BBIIOIHEHUSI TPOEKTA, IPOBEACHUS UCCIIET0BaHNUA);

e OMpeesaTh MOTEHIMATIbHbIE 3aTPyIHEHUS MIPU PELIeHUH y4eOHO M Mo3HaBaTeNIbHOM 3aj1auu U
HaXOJUThb CPEAICTBA Ul UX YCTPaHEHUS;

® OIMCBIBATh CBOM OMBIT, 0HOPMIISISL €r0 Ul Iepeiadu APYTUM JIFOIIM B BUJIE TEXHOJIOTUH PELICHUS
IIPAKTUYECKUX 3a7jad ONPEAEIEHHOr0 KJlacca;

® I[UIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUAYAIbHYIO 00pa30BaTeNIbHYIO TPAEKTOPHUIO.

3. YMeHHe COOTHOCUTH CBOU JEHCTBUS C IUTAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIATH KOHTPOIIb
CBOEH JEATeNbHOCTH B IPOLECCE JOCTHXKEHHUS pe3ysibTaTa, ONPEAessaTh CIOCOObl NEHCTBHIM B pamKax
MIPEITIOKEHHBIX YCIOBUM U TpeOOBaHUI, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBHM C U3MEHSIOIIEHCS
curyanueit. O0yJaroImuics CMOXeT:

® OIpeesiTh COBMECTHO C IMEJAaroroM M CBEPCTHUKAMU KPUTEPHUM IUIAHUPYEMBIX pe3ylIbTaTOB U
KpUTEPUHU OLIEHKHU CBOEH y4eOHOM edTeIbHOCTH;

e cHucTEeMaTH3UpoBaTh (B TOM YHCIE BBIOUPATh NPUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX
PE3yNbTAaTOB U OLIEHKU CBOEH JeSTEIbHOCTH;

e 0oTOMpaTh MHCTPYMEHTHI JUUIsl OLIEHUBAHMS CBOEH AEATENbHOCTH, OCYIIECTBISTH CAMOKOHTPOJIb
CBOEH JIeATEIbHOCTH B paMKaXx MPeUI0KEHHBIX YCIOBUN U TpeOOBaHUI;

® OIICHMBATh CBOIO JIEATEIbHOCTh, APTYMEHTHPYS MPUYMUHBI JOCTHKEHUS WU OTCYTCTBUS
IUTAHUPYEMOT'0 pe3ysIbTaTa;

® HAaXOJIUTh JOCTaTOYHBIE CPEJACTBA JJIs BBINOJHEHHUS Yy4eOHBIX ICHCTBUI B HM3MEHSIOLIEHCS
CUTYyallU! W/UIU NIPH OTCYTCTBUU INIAHUPYEMOTO Pe3yibTara;

e paloTas 0 CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JI€ATEIbHOCTh HA OCHOBE aHaM3a
M3MEHEHUN CUTYalluu JJIsl TIOJTyYeHHs 3aIUIaHUPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3ylbTaTa;

® YCTAaHaBIWBATh CBS3b MEXKIY IOJYUYEHHBIMH XapaKTEPUCTUKAMHU MPOAYKTA U XapaKTEPUCTUKAMHU
Ipolecca AITEIbHOCTH U 110 3aBEPIICHNUHN JIEATEIBHOCTH peularaTb I3MEHEHUE XapaKTEPUCTUK Mpoliecca
JUIS TIOJTyYEHUS YIYUIICHHBIX XapaKTePUCTUK MIPOAYKTA;



® CBEpATHh CBOM JICHCTBUSA C LIETBIO M, IPU HEOOXOAUMOCTH, UCIIPABIATH OMIMOKH CAMOCTOSITEIBHO.

4. YMeHHe OLICHMBATH IPABUIILHOCTH BHINOJHEHHS Y4eOHOH 3a/1a4i, COOCTBEHHbIE BO3MOKHOCTH €€
pereHust. OOy4Jaromuncs: CMOXKET:

® OIpEeaeNsATh KPUTEPUU MPABIIIBHOCTH (KOPPEKTHOCTH) BHITIOJIHEHHS YUeOHOH 3a/1auu;

® aHANM3UPOBaTh M OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIETO HWHCTPYMEHTApHS IS
BBHITIOJTHEHUS Y4eOHOM 3a/1a4u;

e CcBOOOJHO MOJIB30BATHCS BHIPAOOTAHHBIMH KPUTEPUSIMU OLIEHKH U CAMOOLIEHKH, UCXOJS U3 LU U
UMEIOIINXCS CPEJCTB, Pa3inyas pe3ysbTaT U COCOOBI JeCTBUI;

® OIICHUBATh MPOAYKT CBOEH AESITENbHOCTH MO 3alaHHBIM U/WIIM CaMOCTOSITEJIBHO ONpeesIeHHBIM
KPUTEPUSIM B COOTBETCTBUU C IIEJIBIO JESATEIILHOCTH;

e 00O0CHOBBIBATh JOCTHKUMOCTbH LIEJIM BBIOPAHHBIM CLIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHUX
PECYpCOB U AOCTYIHBIX BHEIIHUX PECYPCOB;

¢ (UKCHpPOBATh U AHATM3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

5. Bragenme ocHOBaMU CaMOKOHTpPOJISl, CaMOOLICHKH, HPHUHATHS PEHICHUH U OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOH U mo3HaBaTeabHOU. OOYyJarOImuics CMOKET:

e HaOMIOATh W aHAJIM3UPOBATh COOCTBEHHYIO YYEOHYI0 W IIO3HABaTEIbHYIO NEATEIbHOCTb H
JeSITeNIbHOCTh IPYTUX 00y4YaroUIXcs B MPOLIECCE B3aUMOIPOBEPKHU;

® COOTHOCHTh pEAIbHbIE U IUIAHUPYEMBbIC pE3YJIbTaThl HHIUBUAYAJIBbHOW 00pa30BaTEIbHON
JESTeTBHOCTH U JIeNIaTh BHIBOJIBL,

® [PUHMMATH pPelICHUE B Y4eOHOM CUTyalli U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITEIILHO OTPEACIATh MPUYMHBI CBOETO YCIIeXa WIIM HEYCIeXa M HaXOAUTh CIIOCOOBI BRIX0/1a
U3 CUTYalluH HEYCIIeXa;

® PETPOCIEKTUBHO OMPEENSITh, KAKHe JEHCTBUS 10 PELICHUIO Y4eOHOM 3aa4u UK TapaMeTPhl 3TUX
JEHCTBUI MPUBEIH K MMOJTYUYCHUIO UMEIOLIETOCs MPOAYKTa yueOHOU AesITeNbHOCTH;

® JIEMOHCTPUPOBATH MPUEMBI PETYIISIIUH NICUXOPUIUOTOTHIECKIX/ IMOIIMOHAIBHBIX COCTOSTHUM JIst
nocTkeHust  d¢p¢dekra ycmokoeHHs (YCTpaHEHHsS OMOIMOHAIBHOM  HANpPsHKEHHOCTH), dddexTa
BOCCTaHOBJICHHS  (OcrmallieHuss TpOsBICHUM  yTomieHus), 3¢dekra akTuBU3alMU  (TIOBBIIICHUS
NCUXO(HU3HOIOTHYECKON PEaKTUBHOCTH).

ITo3znaBartenbHbIE YY [{

6. YMeHume onpenensaTh TOHATHS, CO3JaBaTh OOOOINEHWS, YCTAaHABIWBAThL  AHAJOTHH,
KIacCU(UIUPOBATh, CAMOCTOATEIHLHO BBIOMpPATh OCHOBAaHUS M KPUTEPUH Ui Kiaccuduxaimm,
YCTaHABJIMBATh TMPHUYMHHO-CIICJCTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE PACCYKICHHE, YMO3aKIIOYECHHE
(MHIYKTUBHOE, IETYKTUBHOE, [0 aHAJIOTUH) U JeNaTh BBIBOAbL. O0yJaromuiics CMOXKET:

e T10A0MpAaTh CIIOBA, COMOAYNHEHHBIE KITFOUEBOMY CJIOBY, ONPEEIISIONIIE €T0 MPU3HAKH M CBOMCTBA;

® BBICTPAaWBaTh JIOTHUECKYIO ILIEMOYKY, COCTOSIIYIO M3 KIIFOUEBOTO CIIOBA M COMOJAYMHEHHBIX €My
CIIOB;

® BBHIICTATh OOLIMI MPU3HAK ABYX WM HECKOJBKUX MPEIMETOB WM SIBICHHH U OOBIACHATH HX
CXOJCTBO;

e OOBEAWHSITH TPEAMETHl W SIBIICHUS B TPYIIBI 1O ONPEICIICHHBIM TpHU3HAKaM, CPaBHHUBATH,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SIBICHHUS;

® BBIJCIATH SIBJICHUE U3 OOIIETO psijia IPYTHX SBICHUH;

® OIpEeneNsATh OOCTOATENbCTBA, KOTOpPHIE TPEANISCTBOBAIM BO3HUKHOBEHUIO CBSI3H  MEXIY
SBIICHUSIMHA, W3 JTHX OOCTOSTENBCTB BBIIENATH ONPEACISIONINE, CIIOCOOHBIE OBITh MPUYUHOW TaHHOTO
SIBIICHUS, BBISIBIIATD IPHYUHBI U CIIEJICTBUS SBIICHHUIA,

® CTPOUTH PACCYXJICHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX SBJICHHIA
K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJIEHHE HAa OCHOBE CPABHEHUS NPEIMETOB U SIBICHUH, BBLAEISS NPH 3TOM oOIIMe
MIPU3HAKY;

® W3j1arath MOJYYCHHYIO HH(OPMAIINIO, MHTEPIPETHPYS €€ B KOHTEKCTE perIacMoi 3a/1a4m;

® CaMOCTOSITENTFHO YKa3bIBaTh Ha WH(POPMAINHIO, HYKIAMOIIYIOCS B TPOBEPKE, Npeaiarath u
IPUMEHSTH CII0CO0 MPOBEPKU JOCTOBEPHOCTU HH(POPMALIUY;

e BepOATM30BaTh YMOIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HEr0 HCTOYHHKOM;

e OOBACHATH SIBJICHUS, MPOLIECCHI, CBSI3U U OTHOILEHHUS, BBISBISEMbIE B XOJl¢ MO3HABaTEbHON U
UCCIIEIOBATENbCKON ACSITeTbHOCTH (IPUBOJUTH OOBSICHEHHE C HW3MEHEHHEM (OpMbI MPECTABICHUS;



OOBSICHAITH, IETATU3UPYS WK 0000111as1; O0OBSICHATH C 3aIaHHON TOYKHU 3PCHIS);

® BBIABIATH M Ha3bIBaTh INMPHYUHBI COOBITHS, SIBICHHS, B TOM 4YHCIE BO3MOXHBIE /Hamboiee
BEPOSITHBIE TPHYUHBI, BO3MOJYKHBIC ITOCIEACTBUS 3aJaHHOW TPUYUHBI, CAMOCTOSTEIBHO OCYIIECTBIISS
MPUYMHHO-CJICICTBEHHBIN aHAIIN3;

e JieaTh BBIBOJI Ha OCHOBE KPUTHYECKOTO aHAM3a PasHbIX TOYECK 3PEHHS, MMOATBEP)KIAATh BBHIBOJ
COOCTBEHHOM apryMEHTAIUEH UK CAMOCTOSITEIBHO ITOTYYCHHBIMU JTAHHBIMH.

7. YMmeHue co3/iaBaTh, IPUMEHATh U MPEOOPaA30OBHIBATh 3HAKU M CHMBOJIBI, MOJCTH M CXEMBI IJIS
peleHus yueOHbBIX U MM03HABATEIbHBIX 33a4. OOyJaromuics: CMOXET:

e 0003HAaYaTh CUMBOJIOM M 3HAKOM MPEAMET H/UJIH SBIICHHE;

® OIpENeNsATh JOTHUECKUE CBS3M MEXKIY NpeAMeTaMH W/WIN SBICHUSAMHU, 0003HAuaTh JAaHHBIC
JIOTHYECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

e cozaaBaTh a0CTPAKTHBIN WM peabHbIN 00pa3 mpenaMeTa u/uin SBJICHUS;

® CTPOUTH MOJICJIb/CXEMY Ha OCHOBE YCIIOBHIA 3a/la4¥l W/WITU crioco0a ee pericHus;

e cozmaBaTh BepOalbHBbIC, BEIIECTBEHHbIE M HWH(POPMALMOHHBIE MOJEIH C  BBIJCICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA Ui OMpEACTeHUs crocola pelieHus 3aJauyd B COOTBETCTBUU C
CUTYalHE;

e TIpeoOpa3oBhIBATE MOJEIH C IIETbI0 BBISIBICHUS OOIIMX 3aKOHOB, OIPENENSIONNX JAaHHYIO
MpEAMETHYIO 001aCTh;

® TICPEBOJUTH CIIOKHYIO TIO COCTaBY (MHOTOACICKTHYIO) WH(pOpPMANUI0 M3 TIpaduvyecKoro Wiu
(bopMaTM30BaHHOTO (CUMBOJIBHOT'O) MTPECTABICHHSI B TEKCTOBOE, U HA000POT;

® CTpPOUTH CXEMY, aITOPUTM JICHCTBHUS, MCIPABIATh WIM BOCCTAHABIMBATH HEU3BECTHHIN paHee
JITOPUTM Ha OCHOBE MMEIONIETOCS 3HAHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSICTCS aJITOPUTM;

® CTPOUTH JI0OKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® AHAIM3UPOBATH/PEPIICKCHPOBATh OMBIT Pa3padOTKU ¥ peaM3ali  y4eOHOro IPOEKTa,
UCCIIEIOBAHMS (TEOPETUYECKOTO, SMIIMPUYECKOT0) HA OCHOBE TPEIJIOKEHHON MPOOIIEMHON CHUTYalluH,
MOCTABJICHHOMW IEJIN W/ 3aJJaHHBIX KPUTEPHEB OLICHKH NPOIYKTa/pe3yIbTara.

8. CwmpicnoBoe urenne. OOyJarOImUNiCs CMOKET:

® HaxXOIUTh B TEKCTE TpeOyeMyro HH(POPMAIIHIO (B COOTBETCTBHUH C IICIISIMU CBOCH JESTEILHOCTH);

® OpUEHTHUPOBATHCS B COACPKAHUH TEKCTA, TOHUMATh IEJIOCTHBIA CMBICT TEKCTa, CTPYKTYpHUPOBAThH
TEKCT;

® YCTaHABIMBATh B3aMMOCBS3b OITMCAHHBIX B TEKCTE COOBITHH, SIBIICHUH, TPOIIECCOB;

® PE3IOMHPOBATH TIABHYIO HJICIO TEKCTA;

e 1peoOpa3oBbIBATH TEKCT, «IIEPEBOAS» €ro B APYryH0 MOJAIBHOCTb, UHTEPIPETHPOBATH TEKCT
(Xy10’KECTBEHHBIN 1 HEXYI0’KECTBEHHBIN — y4eOHBIN, HAYYHO-TIOMYISIPHBINA, HHGOPMAIIMOHHBIHN, TEKCT non-
fiction);

® KPUTHYECKH OIICHUBATh COACpKaHKE U (HOPMY TEKCTa.

9. ®opmupoBaHHE€ € pa3BUTHE OJKOJIOTUYECKOTO MBIIUICHUS, yMEHHE TMPUMEHSITh €ro B
[I03HABATEIbHON, KOMMYHUKAaTUBHOH, COLMANbHOM NpPAaKTHKE W MNpOo(ecCHOHATBLHOM OpHEHTaluu.
OOyyJaromuiics CMOXeET:

® OIIPENEINsATh CBOE OTHOIICHUE K TIPUPOTHON CpeIe;

® AHAJTM3UPOBAThH BIHSIHHAE KOJOTHUECKUX (PAaKTOPOB HA Cpelly OOUTAHHUSI KUBBIX OPTaHU3MOB;

® TIPOBOJAWTH MPUYNHHBIA U BEPOSATHOCTHBIN aHAIN3 YKOJIOTHUSCKUX CHTYAIIHIA,

® TIPOTHO3MPOBATH W3MEHEHWsI CHTYallMW TPH CMEHE JCWUCTBUS OMHOTO (pakTopa Ha neicTBhe
npyroro ¢akTopa;

® pPACIpOCTPaHATh SKOJIOTHUECKHE 3HAHUS M YYaCTBOBATh B MPAKTHYECKHUX JeJaX IO 3alluTe
OKpY>Karollen Cpeibl;

® BBIpaXKaTh CBOE OTHOIIEHHUE K MPHUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJIEIIH, TPOEKTHBIE paOOTHI.

10. Pa3BuTre MOTHBALIUU K OBJIAJICHUIO KYJIBTYPOH aKTUBHOTO HMCIIOJNB30BAHUS CIOBApEd U JIPYruX
MOUCKOBBIX cucTeM. OOyJaroNuiicss CMOXKET:

L4 OMPCACIIATD HGO6XOI[I/IMLIC KJIFOYCBBIC TOMCKOBBIC CJIOBA U 3aITPOCHI;
L4 OCYHICCTBIIATDH B3aHMOJICHCTBUE C QJICKTPOHHBIMH TOMCKOBBIMU CUCTEMAMU, CIIOBAPSIMU;
L4 (I)OpMI/IpOBaTL MHOKCECTBCHHYIO BLI60pKy N3 IMOUCKOBBIX MCTOYHHUKOB IJIA O6’BCKTI/IBI/I38.I_II/II/I

pEe3yNbTaTOB MOUCKA;
®  COOTHOCHTD IOJIyYE€HHBIE PE3YJIbTaThl TIOMCKA CO CBOCH JIEATENbHOCTBIO.



KovmmynunkatusHblie YY/]

11.  YMeHue opraHu30BbIBaTh yueOHOE COTPYAHUUYECTBO U COBMECTHYIO ACSITEIBHOCTD C YUUTEIEM
Y CBEPCTHUKAMH; pabOTaTh HHAUBUAYAJIBHO U B TPYIIIE: HAXOIUTH 00IIee PEeLICHNUE U pa3peraTbh KOHQIUKThI
Ha OCHOBE COIJIACOBAHMSI MO3UIMKM M ydeTa MHTEepecoB; GOPMYyIHPOBATh, apIryMEHTHPOBATh U OTCTaWBATh
cBoe MHeHHE. O0YyYarOIUNACs CMOXKET:

— ONpelesITh BO3MOXHBIE POJIM B COBMECTHON JESTENIbHOCTH;

— WrpaTh ONPEIEIICHHYIO POJIb B COBMECTHOM JEATEIbHOCTH;

— MPUHUMATh MO3UIUIO COOECEeTHNKA, TOHUMAs TO3UIIMIO APYroro, pa3inyaTh B €ro peuu: MHEHUE
(TOuKy 3peHus), J0Ka3aTeIbCTBO (ApryMeHThI), (haKThl; TUIIOTE3bI, AKCHOMBI, TECOPHH;

— OMpeAeysITh CBOU JCHCTBUS U ICHCTBUA MApTHEPA, KOTOPBIE CIOCOOCTBOBAIIHN MIIN MPETIATCTBOBAIIH
MPOJYKTUBHOW KOMMYHUKAIIHH;

— CTpPOWTbH NO3UTHUBHBIC OTHOILICHUS B IIPOIlecce YIeOHOH M MO3HABATEIBHOM eI TETbHOCTH;

— KOPPEKTHO W apryMEHTHPOBAHO OTCTaUBATh CBOIO TOUKY 3PEHHUS, B IUCKYCCUM YMETH BbIIIBUTaTh
KOHTpapryMEHTHI, IiepedpasupoBaTh CBOIO MBICIH (BIaleHUE MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);

— KPUTHUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpPHU3HABATh OUIMOOYHOCTH
CBOETO MHEHHS (€CIIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

— TMpeIarath aIbTEPHATHBHOE pEIIeHNe B KOH(QIUKTHOW CUTYAIUH;

BBIJICJIATH OOIIYIO TOUKY 3PEHHUS B IUCKYCCHUH;

— JIOroBapuBaThCs O MpaBUIIaxX U BOIpocax AJisi OOCYKIAEHHS B COOTBETCTBUH C IIOCTAaBICHHOMU Mepe]]
IPYIION 3aa4en;

— OpraHu30BbIBaTh yueOHOE B3aUMOJAEWUCTBUE B rpymne (ONpeaessaTh OOLue LEau, paclpeacisiTh
poJIu, 10TOBapUBaThCs IPYT ¢ ApyroM u T. J1.);

— yCTpaHATh B  paMKax  Juajora  pa3pbiBBl B KOMMYHHKAIMH,  OOYCIIOBJICHHBIE
HEMOHUMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOOeCeHHKA 3a7auu, (POPMBI UM COACPIKAHUS TUAIOTa.

12. VYMeHue OCO3HAaHHO WCIIOJB30BaTh pPEYEBHIE CPEICTBA B COOTBETCTBUM C 3aJavye
KOMMYHHKAIUH ISl BRIPAXKEHUSI CBOUX YYBCTB, MBICTICH U OTPEOHOCTEH 1 TUIAHUPOBAHUS U PETYIISILIHU
CBOECH JEATEIIBHOCTH; BJIAJICHUE YCTHOM M IMCBMEHHOM pPEYbI0, MOHOJIOTMYECKOW KOHTEKCTHOM PpEYblO.
OOyyJaromumiicss CMOXeT:

® OMNpeesaTh 33jauy KOMMYHUKAIIUK U B COOTBETCTBUH C HEH OTOMPATh PEUEBBIE CPENICTBA;

e 0TOMpaTh U KCNOJIb30BaTh PEUEBbIE CPEICTBA B MPOIECCE KOMMYHMKAIMM C APYTUMH JIIOJIbMU
(nuanor B mape, B Majioi rpynne u T. /1.);

® [IPEACTaBIATh B YCTHOM MJIM MMCbMEHHOM (hopMe pa3BepHYTHIH MJ1aH COOCTBEHHOM 1€ TENbHOCTH;

e CoOMI0JaTh HOPMBI MYOJIMYHON pedd, perjaMeHT B MOHOJIOTe U JAMCKYCCHM B COOTBETCTBUM C
KOMMYHHKaTUBHOM 3aJa4eii;

® BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHME (CYKACHHE) U 3alpalliBaTh MHEHUE MAapTHEpa B paMKax
JMaJIora;

e [IPUHMMATH PELIEHUE B XOJI€ AUAJIOTa U COIVIACOBBIBATH €r0 C COOECETHUKOM;

e Co3/laBaTb NUCHbMEHHBIE «KJIUIIMPOBAHHBIE» M OPUTHHAIBHBIE TEKCThl C HCHOJb30BAHUEM
HEO0OXOJIMMBIX PEUYEBBIX CPEJICTB;

® JICIIOJIB30BaTh BepOajbHbIE CPEICTBA (CPEACTBA JIOTMYECKON CBSI3M) Ui BBIJCIEHHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIIJICHUS;

® UCIOJIB30BaTh HeBepOasbHbIE CpeacTBa WIH HarJsiAHbIe MaTepUabl,
MIO/ITOTOBJIEHHBIE/OTOOpAaHHBIE MTOJI PYKOBOJICTBOM YUHUTEIIS;

e Je/aTh OLIEHOYHBIM BBIBOJ O JOCTHKEHUHM LIEIM KOMMYHHUKAllUHM HEMOCPEICTBEHHO IIOCIIE
3aBepIIeHHs] KOMMYHUKAaTUBHOI'O KOHTAKTa U 00OCHOBBIBATH €TO.

13. ®opmupoBaHUE W pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BaHUS MH(POPMAIMOHHO-
KOMMYHHKAITMOHHBIX TexHonoruii (nanee — UKT). OOyuaromuiics cCMOKeET:

® [[eJICHANIPABICHHO HCKaTh W HCIIOJIBb30BaTh HMH(OPMAIMOHHBIE PECypChl, HEOOXOAUMBIE st
peleHus yueOHbIX U MPaKTHUECKUX 3a7au ¢ nomoiusto cpeacts UKT;

e BbHIOHpATh, CTPOUTH U UCIIOJIB30BATh a/IEKBATHYIO0 NH(POPMAIIMOHHYIO MOJIEIb I IEpeaul CBOUX
MBICIIEN CpeACTBAMH €CTECTBEHHBIX U (JOPMANIBHBIX S3BIKOB B COOTBETCTBUU C YCIOBUSIMU KOMMYHHKAIUH;

® BBIJICIATh MHPOPMALMOHHBIA aCHeKT 33aJa4yH, ONEepPHUpPOBAaTh NaHHBIMH, HCIOJIb30BATH MOJENb
pelLIeHus 3a/1a4H;

® UCIONB30BaTh  KOMIIBIOTEPHBIE  TEXHOJOTMU  (BKJIOYas  BbIOOp  a/JeKBaTHBIX  3ajade



MHCTPYMEHTAJBHBIX MPOrPaMMHO-ANIMAPATHRIX CPEACTB U CEPBUCOB) JUIS pEIIeHUS MH(POPMALMOHHBIX H
KOMMYHHUKAITMOHHBIX yU4E€OHBIX 3a/1a4, B TOM YMCJIE: BEIYUCICHNE, HATMCAHUE TTHCEM, COYMHEHUH, T0KIIA 0B,
pedeparoB, co3aHue MPe3eHTAIUH U JIp.;

® HCIIOJIb30BaTh MHPOPMALIUIO C YIETOM dTUUYECKHUX U TPABOBBIX HOPM;

e co3naBaTh MHGOPMAIIMOHHBIE PECYPChl Pa3HOrO THNA W IS Pa3HBIX ayJUTOPHUM, COONIOAAThH
MH(pOPMAIMOHHYIO TUTHEHY M MPaBHIa MHPOPMAITMOHHOHN 0€30MacHOCTH.
IIpeameTHbIE pe3yJbTATHI.
BpinycKHUK Hay4uTcs B 7-9 kiaccax (/151 MCIOJIb30BaHMS B IOBCEAHEBHOM KM3HHU U 00ecrieyeHust
BO3MOKHOCTH YCHEIIHOT0 MPOI0JI:KeHUs 00pa3oBaHusi HA 02a30BOM YPOBHeE)
DJleMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

e OmepupoBath Ha 0a30BOM ypOBHe1 MOHATUSAMHU: MHOXXECTBO, DJJEMEHT MHOXECTBA,
IIOAMHOXECTBO, HpI/IHaIIJIe)KHOCTB;

®  33]1aBaTh MHO)KECTBA MEPEYUCIICHHEM HX JIECMEHTOB;

® HaxOJUTh NepeceyeHue, O0beAMHEHUE, TOJIMHOKECTBO B IPOCTEHIITUX CUTYAIUAX;

e omepupoBaTh Ha 6a30BOM YPOBHE MOHATHIMU: ONPEIEICHUEe, aKCHOMa, TeopeMa, I0Ka3aTeIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI ISl IOATBEPKHEHNS CBOMX BBICKA3bIBAHUM.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

®  UCHOJb30BaTh I'paduuecKoe MpeACTaBICHUE MHOXKECTB Ul ONMCAHUSA PEaJbHBIX MPOLECCOB U
SIBJIICHUH, IIPU PELICHUU 3a/1a4 IPYruX y4eOHBIX MPEAMETOB.

Yuciaa

e  OmnepupoBaTh Ha 0230BOM YPOBHE MOHATUSMU: HATYPATbHOE YUCIIO, IIEJI0€ YHCII0, OOBIKHOBEHHAs
npoOb, AecaTuyHas [poOb, CMeIIaHHas Ipo0k, pallHOHATBHOE YUCIIO, apU(PMETUUECKUN KBaIPATHBIN KOPEHb;

®  JCIOJIB30BAaTh CBOMCTBA YMCEI U NPABWJIA JEHCTBUN IIPU BBIIIOJHEHUN BBIYUCIICHUM;

®  WCIOJIB30BATh MPU3HAKHU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHITIOJIHEHUH BBIUUCICHUN U PEIICHUN
HECJIOKHBIX 33714,

®  BBINOJIHATH OKPYTJIEHUE PAlMOHAIBHBIX YACE B COOTBETCTBUU C IIPABUIIAMM;

e  OLICHMBATbh 3HAYEHUE KBAJAPATHOIO KOPHS U3 IOJOKUTEIBHOIO LEJI0r0 YNCIa,;

®  pacrno3HaBaTh palMOHAIbHBIE U UPPALMOHATIBHBIE YUCIIA;

e  CpaBHHUBATH YHUCIIA.
B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPeIMETOB:

®  OILICHUBATH PE3YJIbTATHl BHIYMCICHHUI MPU PEIICHUH MPAKTUYECKUX 3a7a4;

®  BBINOJIHATH CPABHEHHUE YKCET B PEAJIbHBIX CUTYalHsIX;

®  COCTaBJISITh YMCJIOBBIE BBIPAKEHUS MPU PEUICHUM NPAKTUYECKUX 3alad U 3aJad U3 JIPYyrux
y4EOHBIX TPEAMETOB.
ToxnecTBeHHbIE IPe0OpPa3oBaAHUA

e  BpImonHATE HeCHOXHbIE MPeoOpa3oBaHUs Ul BBIYMCICHHUS 3HAUEHUIH YHMCIOBBIX BBIPAXKEHMH,
COJIEPIKAIMX CTETNIEHH C HAaTYPaJIbHBIM I1I0Ka3aTeIEM, CTENIEHH C LIEJIbIM OTPULIATENIBHBIM [10KA3aTelEM;

®  BBINOJIHATH HECJIOXHbIE TPEOOpPa30BaHUs LENbIX BBIPAKEHUIN: PacKpbIBaTh CKOOKH, MPUBOAUTH
10JI0OHBIE ClIaraeMble;

®  1CMOJB30BaTh (DOPMYNBI COKpAIIEHHOTO YMHOXEHMs (KBaJpaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOILIEHUS BBIYUCICHUI 3HaYE€HUN BBIPAKCHUIA,

®  BBINOJHATH HECIOXKHBbIE MPeoOpa3oBaHUs JAPOOHO-IMHEHHBIX BBIPAKEHUNH U BBIPAKEHUH C
KBaJpPaTHBIMU KOPHSIMH.
B noBceHeBHOM KU3HU U NIPH M3YYEHHUH JAPYIUX NPEeIMETOB:

®  [IOHMMAaTh CMBICII 3aIMCH YKCIIA B CTAHJAPTHOM BH/JIE;

e  onepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHJAPTHAs 3alHCh YUCIay.
YpaBHeHNS U HEPABEHCTBA

13[[601; " Jajee — pacCno3HaBaTb KOHKPCTHBIC ITPUMEPDI 06IIII/IX IOHSITHH I10 XapaKTCPHbIM MPU3HAKAM, BBIIIOJIHATH HeﬁCTBI/Iﬂ B
COOTBETCTBUM C OIPEACIICHUCM U HpOCTeﬁmHMH CBOIiCTBaMH HOHﬂTHﬁ, KOHKPETU3HUPOBATh MpUMEPaAMU O6IIII/I€ IIOHATHUS.



e OmnepupoBath Ha 0a30BOM YpPOBHE IMOHSTUSIMHU: PaBEHCTBO, YMCJIOBOE PAaBEHCTBO, YpaBHEHUE,
KOpPEHb YpaBHEHUS, PEILICHUE YPaBHEHUSI, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILICHNE HEPABEHCTBA;
®  [IPOBEPATH CIPABEATUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
®  pelIaTh JUHEHHbIE HEPABEHCTBA U HECJIIOXKHbIE HEPABEHCTBA, CBOAILUECS K JIMHEUHBIM;
penaTh CUCTEMbI HECJIOKHBIX JIMHEHHBIX YPAaBHEHH, HEPABEHCTB;
MIPOBEPSITH, SIBJSETCS JIM IAHHOE YHCIIO PEIICHUEM YpaBHEHUs (HEPaBEHCTBA);
peniaTh KBaJIpaTHbie YpaBHEHUS 110 (OpMyJie KOPHEH KBaIPaTHOTO YPAaBHEHUS;
1300paXkaTh pElICHHsI HEPABEHCTB U UX CHCTEM Ha YMCIIOBOM MPSMOIL.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHH APYTHX NPEAMETOB:

® COCTaBJIATh M peIIaTh JMHEWHBIC YpaBHEHHs IpPU PEIICHUM 33734, BOSHUKAIOIIUX B APYTHX
Y4eOHBIX IPeMEeTax.
DOyHKIUN

e HaxoauTs 3HaueHHe (PYHKIMU MO 33JJaHHOMY 3HAUCHHUIO apTyMEHTA;

®  HAaXO/AUTh 3HAUEHHE apryMEeHTa I10 3aJaHHOMY 3HAYE€HUIO (YHKLMHU B HECIOKHBIX CUTYallUsX;

®  OIpEleNTh MOJIOKEHUE TOYKH 110 €€ KOOpAMHATaM, KOOpAUHATBl TOUKH 110 €€ MOJIOKEHUIO Ha
KOOpJAMHATHOM IUIOCKOCTH;

e 10 rpaduKy HAaXOOUTh O0OJACTh OINpPENEICHUS, MHOXXECTBO 3HAYCHHU, HYIH (YHKIHH,
MPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHUsl M yObIBaHMS, HauOOJbIIee M HaWMEHBIIEE
3Ha4YeHusl QyHKLUY;

®  CTpOWTH rpaduK JMHEHHON PyHKIHIH;

® TIpOBEpATH, SBISETCA U JaHHBIA rpaduk rTpadukoM 3amaHHOW (GyHKIMM (JTHHEHHOH,
KBaJIpaTUYHOM, 0OpaTHON NPONOPLUOHATIBHOCTH);

e  ompenensaTh NpUOIMKEHHBIC 3HAYCHUSI KOOPIMHAT TOYKH IEepPEeceYeHus TpaQuKOB (HyHKIIHIA;

e omnepupoBaTb Ha 0a30BOM YpPOBHE IMOHSATUSIMHU: IOCIEIOBATEIbHOCTh, apUPpMETHUECKAs
Iporpeccusi, reOMeTpuuecKas porpeccus;

e pewmarh 3a7ayd Ha MPOTPECCHM, B KOTOPBIX OTBET MOXKET ObITh MOJY4YeH HEMOCPEICTBEHHBIM
noacy€ToM 6e3 mpuMeHeHus: GopMy.

B noBceaHeBHO KU3HM ¥ NIPM U3YYEeHUH APYTUX NPeIMeTOB:

®  UCNOJb30BaTh Ipa)MKMU peayIbHBIX MPOLECCOB U 3aBUCHUMOCTEN JUIsl ONpENeNIeHUs] UX CBOMCTB
(HanGonplIMe ¥ HAMMEHBIIUE 3HAYEeHUs], IPOMEXYTKH BO3PACTaHUs M YObIBaHMsI, 00JACTH MOJIOKUTEIbHBIX
U OTPUILATENbHBIX 3HAYEHUH U T.I1.);

®  UCNOJb30BAaTh CBOMCTBA JIMHEHHONW (QYHKUMHM W ee TpaduK MpH pelIeHHH 337ad U3 APYrux
y4EOHBIX IPEAMETOB.

TexcTroBble 3a1aun

e Pemarhs HecJI0XKHbBIE CIOKETHBIE 33]]a4l Pa3HbIX TUIIOB Ha BCE apu(pMeTHUeCKUe IeHCTBYS,

®  CTPOUTH MOJIENb YCIOBHS 33auu (B BUJE TaOJIUILIbI, CXEMBI, PUCYHKA WJIM YPAaBHEHUS ), B KOTOPOIl
JlaHbl 3HaYEHUS JIBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMUMH, C II€JIbIO [TOMCKA PEIIeHUs 3a/1a4H;

®  OCYILECTBIIATh CIIOCOO MOUCKA PELIeHU 3a/1aui, B KOTOPOM PacCyXkJI€HHE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO MU OT TPeOOBAHHUS K YCIOBUIO;

®  COCTaBJIATH IJIaH PELICHU 3a/1auH;

®  BBIJCNATH ATAlbl PEUICHUS 33/1a4U;

®  HHTEPHPETUPOBATH BHIYUCIUTENbHBIE PE3YNIbTaThl B 3a/1a4€, UCCIEeI0BaTh OJyYEHHOE pEIIeHNe
3a/1auy;

®  3HaTh pa3IMyUe CKOPOCTEH 0ObEKTa B CTOSTUEH BOJIE, IPOTHB TEUECHUS H [0 TEUEHUIO PEKU;

e  pemiaTth 3aJla4M Ha HAXOXJIEHUE YaCTH YKCiIa U YUClia IO €ro YacTH;

e pemiath 33JaYd Pa3HBIX TUIOB (HAa pabOTy, HAa MOKYIKH, HA JBUKEHHE), CBA3BIBAIOIIUX TpPU
BEJIMYMHBI, BBIACISATH ATH BETUYUHBI U OTHOLIEHUS MEKIy HUMU;

®  HAxXOJUTh IIPOLIEHT OT YUCIIA, YUCIIO 110 MPOLEHTY OT HETO, HAXOANUTh MPOLIEHTHOE CHUKEHHUE WIIN
IIPOLIEHTHOE MOBBILIEHUE BETUYHHBI;

®  pemIaTh HECJIOXKHbBIE JIOTHYECKUE 3a]Jauld METOJIOM PacCyKACHHM.

B noBcenHeBHOM KU3HHM M NIPH U3YYECHHHU APYTUX NPEIMETOB:



®  BBIIBUTaTh FUIIOTE3bl O BOBMOXHBIX MPEIETbHBIX 3HAYEHUAX HCKOMBIX B 33J1a4€ BEJIMYUH (J1e1aTh
MPUKUAKY).
BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 7-9 Kiaccax 1Jis o0ecnevyeHusi BO3MOKHOCTH
yYCHENIHOr0 MPOA0JIKeHNsI 00pa30BaHUs HA 0230BOM M YIIy0JIéHHOM YPOBHSX
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

o Onepuposamv® nonamusmiL: onpeoenenue, meopemd, akCuoMa, MHONCECIE0, XAPAKMEPUCTUKU
MHOJHCECNBA, DNIeMEHM MHONCeCmed, Nycmoe, KOHeUYHOe U OeCKOHeYHOe MHOMICeCmEo, NOOMHONCECBO,
NPUHAOIEHCHOCIb, BKIIOUEHUE, DABEHCMBO MHONMCECTNE;

®  U300paddCcamvb MHOHCECMBA U OMHOULEHUE MHONICECTE C NOMOWbIO Kpy20os Juiepa;

®  onpedensamv NPUHAONEIHCHOCML INEMEHMA MHONCECMBY, O00beOUHEHUIO U NepeceyeHuio
MHOJCECM8;

®  3a0a6amb MHONICECMBO C NOMOWBIO NEPEUUCTIEHUS DNEMEHMOB, CI0BECHO20 ONUCAHUSL,

®  onepuposamv NOHAMUAMU: BbICKA3LIBAHUE, UCMUHHOCMb U JOMCHOCMb  BbICKA3bIBAHUS,
ompuyanue 6blCKA3blGAHUU, ONepayul HAao 6bICKA3bIGAHUAMU. U, UIU, He, YCI06HblE BblCKA3bIEAHUS]
(umnauxayuu);

®  CMpoums 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHUII.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

o cmpoums YenodkKu yM03ClI<'JZIOLI€H1/l1:i HA OCHOB€ UCNONIb306AHUA npABUJl IOCUKU,
L4 ucnonivbzoeamsb MHoaHcecmed, onepayuu ¢ MHoacecmeamu, ux zpad)uueawe npeacmaeﬂeHue ons
ONUCARUA pelbHbLX npoyeccoe u s61eHUl.

Yucaa

e  Onepuposamv NOHAMUAMU: MHOINCECNEO HAMYPANbHLIX YUCET, MHOJICECEO UEnblX YUcell,
MHOJNCECMB0  PAYUOHATLHLIX — HUCeN, UPPAYUOHANbHOE YUCHO, KBAOPAMMHbBIL KOPEHb, MHONCECTNBO
0eliCBUMEeNbHbIX  YUcel, 2e0MempuiecKds UHMepnpemayus HAmypalbHulX, YeavlX, payuoHAIbHLIX,
0elicmeUumenbHuIX 4ucei;

®  NOHUMAMb U OOBACHAMb CMBICI NO3UYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,
BLINONIHAMb GLIYUCIEHUS, 8 MOM YUCTEe C UCNONb308AHUEM NPUEMOB PAYUOHATLHBIX 8bIYUCTIEHUL,
BLINONIHAMY OKPY2NeHUe PAYUOHANLHBIX YUCel C 3A0aHHOL MOYHOCMbIO,
CPABHUBAMb PAYUOHATIbHYLE U UPPAYUOHANbHBLE YUCIA,
npeocmasiimes payuoHaIbHOE YUCTO 8 8Ude 0eCAMU4HOU Opoou

YIOPAOOHUUBAMb YUCIA, 3ANUCAHHbBIE 8 8U0€ OObIKHOBEHHOU U 0eCAMUYHOU OpooU;
e naxooume HO/[ u HOK uucen u ucnonv3o6ams ux npu peuieHuu 3a0ay.
B noBcegHeBHOI )KM3HHM M NIPU U3YYeHHUH APYTHX MPEAMETOB:

®  npuMeHAmb NPABUNA NPUOTUNCEHHBIX GLIYUCTIEHUL NPU PEUEeHUY NPAKMUYECKUX 3a0a U peuleHuu
3a0ay Opy2ux y4eOHvIX NPeoMemos;

®  GLINOIHAMb CPAGHEHUE Pe3yIbMmamos eblHUCIeHU NPU pelleHUU NPAKMUYecKux 3a0ai, 8 mom
yuce NPUOIUNCEHHBIX BbIYUCTIEHUT,

®  CcoCmaenamv U OYeHUBAMb YUCTIOBbLE BLIPAICEHUSA NPU PEULeHUU NPAKMUYECKUX 3a0ad U 3a0ad U3
Opyeux y4eOHbIX npeomemos;

®  3anucvleamv U OKPY2lAMb HYUCTOBble 3HAYEHUS PEalbHblX 8eIUYUH C UCNOIb308AHUEM PA3HBIX
cucmem usmepeHus.

ToxaecTBeHHbIE NPEOOPA30BAHUA

L4 Onepupoeamb NOHAMUAMU CMENEeHUu C HamypajlbHblM noxKasamejiem, CmenesHu ¢ UYeiabim
ompuyamelbHblM nokasamenem,

L4 6blNOJIHAMb npeo6pa306aHuﬂ yeiblx 8blpa9fC€HUZZ.' oeticmeust ¢ OOHOYJICHAMU (CJZOD;‘CEHM@,
ebldyumadue, yMHOcheHue), oeticmeust ¢ MHO20YNeHAMU (C]ZO[)!C@HHQ, evldyumanue, yMHOZ)fC(?HI/le),'

2 3,H€CI) " fajiec — 3HaTb ONPECACICHUC ITOHATHS, YMCTh HNOACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh NOHATUC U €TI0 CBOIiCTBa npu
MpoBEACHUN paccy;leeHI/H‘/'I, JA0Ka3aTeJIbCTB, PCIICHUU 3aJ1ad.



®  GLINOIHAMb PA3NONCEHUE MHO20UNEHO8 HA MHOMNCUMENU OOHUM U3 CNOCODO08: BblHeceHue 3a
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE YOPMYTI COKPAUWEHHO20 YMHONCEHUS,

®  gvidensamv K8aopam CymMmbl U pA3HOCMU OOHOUIEHO8,

®  pAcKIaA0bIBaAmsb HA MHONCUMENU KBAOPAMHIL MPEXUTIeH,

®  BLINOIHAMb NPe0OPA30BAHUSL BIPAICEHUL, COOEPHCAUUX CIMENEHU C YeTbIMU OMPUYAMETbHLIMU
NOKA3amMensimMu, nepexooums om 3anuc 8 guoe CmeneHu ¢ yeavblm OmpuyamenbHblM noKasamenem K 3anucu
8 8ude Opoodu;

®  GLINOIHAMb NPeobpa308anus OPOOHO-PAYUOHATLHBIX —BbIPAJICEHUN. COKpawjeHue Opoobell,
npugedenue ancedbpaudeckux O0pobei K obujemy 3HAMEHAMeNt, ClONCeHUe, YMHOJICeHUe, OelleHue
aneebpauyeckux 0pobeltl, 8036e0eHUe aneeopauteckoll Opoou 8 HAMYPAIbHYIO U YELyio OMPUYAMETbHYIO
cmeneHy,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHULL, COOEPACAUUX KEAOPAMHbIE KOPHU,

®  BbIOenAMb KBAOPAM CYMMbL ULU PASHOCIIU OBVYIIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbLE
KOpHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHULL, COOEPACAUUX MOOYTb.

B noBceHeBHO KU3HM ¥ NIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  BLINOIHAMb NPEOOPAZOBANUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;
®  BBLINOIHAMb NPEOOPAOBAHUSL ANCCOPAUYECKUX BbIPANCEHUIL NPU PEUEHUU 3A0aY OPY2UX Y4eOHbIX
npeomemos.

YpaBHeHNSI 1 HEPABEHCTBA

e Onepuposamv NOHAMUAMU:  YPAGHEHUE, HEPABEHCMBO, KOPEHb  VYPAGHEHUs, peuleHue
Hepagencmed, pAasHOCUNIbHbIE YpAasHeHus, 001acmb OnpeoeneHus ypaeHeHus (Hepagencmed, Cucmembl
VPasHeHUll Uy HepaseHcms),

® pewamb JUHEUHble VPAGHEHUs U VPAGHEHUs, C80OUMble K JUHEUHbIM C NOMOUWbIO
MOIHCOECMBEHHBIX NPeodPA308AHULL,

®  pewamsb KeaOpamuvle YPAGHEHUs U YPABHEHUs, C800uMble K K8AOPAMHLIM C NOMOUbIO
MOo2HCOECmMEEeHHbIX NPeodPA308aHULL,

®  pewams OpOOHO-UHElIHbIE YPABHEHUSL,

e pewams npocmetiuiue uppayUOHATbLHLIE YPasHe s 6uda F(x) = a, VT (x) = N () ;

pewams ypasHeHus 6uod x"=a ;

pewanms ypasHenus Cnoco60M PAa3LoNCEHUsL HA MHONCUMENU U 3aMEHbl NEPEMEHHOLL;
UCNONIB306aMb MENMOO UHMEPEAN06 Ol PeULeHUs. YEAbIX U OPOOHO-PAYUOHATbHBIX HEPABEHCINE,
pewams nunelinble YPasHeHUs 1 HepaeeHCMea ¢ Napamempami;

peuams HecloJicHble K6AOPamHuble YPAGHEHUs C NapaMempom,;

peuams Hecl0JiCHble CUCTEMbL TUHELIHbIX YPAGHEHUI C NapamMempamu;

peuanms HecloJiCHble YPAGHEHUS 6 YeIblX YUCTAX.

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH JAPYIUX NPEeIMETOB:

® cocmasiamv U pewams JuHeliHble U KaOpamuvle YPAGHeHUs, YPAGHEeHUsl, K HUM C800uuecs,
cucmemvl TUHEUHBIX YPAGHEHUI, HePABEeHCME NPU PeleHUl 3a0ay Opy2ux y4eOHblX npeomMemos;

®  GLINOJIHAMb OYEHKY NPAasoonododust pe3yivbmamos, NOIYHaAeMblX NpU peuleHuu JUHelHbIX U
K8AOPAMHBIX YPAGHEHUL U CUCTEM TUHEUHbIX YPAGHEHUL U HepaBeHCME NPU peueHuu 3a0ay Opyeux y4yeOHbix
npeomemos;

®  gvlOUpamMb COOMBEMCMEYIouUe YPAGHEHUs, HePABEeHCEA Ul UX CUCmeMbl Ol COCMAGIeHUs
MamemMamuyeckol Mooeau 3a0aHHOL PealbHOl CUMYayuu Uiy NPUKIAOHOU 3a0aqu,

®  yMemb UHMePNPemuposams NOJYYEeHHbLI NPU PelleHuU YPasHeHUsl, HepaseHCmMed Ul CUCTEMbL
pe3yabmam 6 KOHmeKcme 3a0aHHOU PeanbHOU CUMYayuu Uiy NPUKIaOHoU 3a0a4iu.



DyHKUUH

e  Onepuposamv noHAMUAMU: DYHKYUOHATLHAAZABUCUMOCMY, (DYHKYUs, epagux  Gynkyuu,
Cnocobvl 3a0aHUs hYHKYUU, apeyMeHm U 3HayeHue yHKyul, 001acms onpeoeneHus U MHONCEeCME0 3HAYEHUT
dyHxkyuu,  HyIu  QYHKyuu,  APOMENCYMKU  3HAKONOCMOSHCMEd,  MOHOMOHHOCMb  (YHKYUU,
YEMHOCMb/HEeUEMHOCMb YHKYUU,

e cmpoumv epaguku AUHEUHOU, KeaopamuuHou @yHKyull, 0Opamuou NpPoONnoOPYUOHATIbHOCIU,

y=a+—
pyuxyuu suoa: X+b yz\/;’yzéj? y=§/;’ y=|x|;
®  Ha npumepe KBAOPAMUYHOU YHKYUU, UCNOIL308AMb NPeodpazosanus epagura gyukyuu y=f(x)

ons nocmpoenus epaguxos Gymxyuii Y = af (kx+b)+c ;

®  cocmaename YpAasHeHus NPAMOl N0 3A0AHHBIM YCIOBUAM. NPOX0OAwell yepe3 08e MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAuell Yepe3 OaHHYI0 MOYKY U NAPALLelbHOU OAHHOU NPAMOU;

®  uccreoosamv QyHKyuro no eé epaguxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCMU
K8AOpamu4Hou QyHKyuu,

® onepuposamv  NOHAMUAMU:  NOCIEO008AMENbHOCMb,  ApUMemudeckas  npocpeccus,
2eoMempuyecKas npoepeccusi;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2eOMEMPULECKYI0 NPOZPECCUIO.

B noBceaqHeBHOM KM3HHU U IPpH U3YYCHUH APYI'UX NIPEAMETOB:

®  WLIIOCMPUPOBAMb € NOMOWDBIO 2PAPUKA  PEanbHYI0  3A6UCUMOCHb  UIU  NPOYecc No  Ux
XapakmepucmuKam,

®  UCNONB308aMb CEOUCMBA U 2pAPUK KEAOPAMUUHOU PYHKYUU NPpU peuleHuu 3a0ad u3z opyeux
VUEOHBIX NPeOMEmO8.

TexkcToBBIC 321241

e  Pewams npocmoele U CIOMCHblIE 3A0a4U PA3HLIX MUNO0B, A MAaKice 3a0auu HOBbIULEHHOU
mpyoHOCmu,

®  UCNONB308aMb PA3HbBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CIIOACHBIX 3a0ay 015 NOCMPOeHUs
NOUCKOBOU CXeMbl U peuleHUss 3a0ad,

®  pazuuamv MoOelb MeKCma U MoOoelb peueHus 3a0ayu, KOHCMpPYuposams K OOHOU MOOenu
PEUeHUst HECTIONHCHOU 3A0ayu pa3Hble MOOeNU MeKCma 3a0ayu;

®  3Hamb U NpUMeHAmMb 004 cnocoba NOUcKa peulenus 3a0a4 (om mpebo8anus K YCI08UI0 U Om
Veno8us K mpebosanuio);

®  MOO0eNUPOBAMb PACCYHCOCHUS NPU NOUCKE PEUeHUs 3A0aY ¢ NOMOWbIO 2pag-cxembl,

®  BbIOenAMb YMANbL PeueHUss 3a0ayl U COOEPHCAHUE KAHCO020 IMand;

®  yuemb 8bIOUPAML ONMUMAILHBIU Memo0 peuleHuss 3a0ad4u U 0CO3HA8AMb B8blOOp Memood,
paccmampusams paziuinbvle Memoowl, HAX00UMb PA3Hble PeuleHUs 3a0adl, eClu 03MONCHO,

®  QHAIU3UPOBAMb 3aMPYOHEHUs NPU PeUleHUU 3a0a4;

®  GLINOIHAMb PA3IUYHbIE NPeodPA3068aAHUS NPEOdIONCEHHOU 3a0aul, KOHCMPYUPOSAmb HOBbLE
3a0a4u u3 OAHHOMU, 8 MOM Yucie 0opamuule;

®  UHmMEpPNnpemuUpo8aAmMsb BLIYUUCIUMENbHbIE pe3YIbmamsl 8 3adave, UCCIe008aMb NOJYYEHHOe
peuterue 3a0aqu;

®  QHATUBUPOBAMb BCEBO3MONCHbIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX 00BEeKmos8 u
U3MeHeHUe UX XapPaKmepucmuK npu COBMeCmHOM OBUNCEHUU (CKOPOCMb, 8PeMS, PACCMOsHUe) NPU peueHuu
3a0ay Ha 08udICeHUe 08YX 00BbEKMO8 KAK 8 0OHOM, MAK U 8 NPOMUBONOLONHCHBIX HANPABIEHUSX,

®  UCCIe008amb  BCEBO3MONCHBIE CUMYAYUU NPU PeuleHul 3a0ay Ha OBUNCEeHUe Nno pexe,
paccmampusams pasHvle CUCMeMbl OMCUEMa,

®  pewams pazsHOOOPA3HLIE 3A0aYU «HA YACMUY,



®  pewamb U 0060CHOBVIBAMb CB0€ peuleHue 3a0ay (8blOenamb MamemMamuyecKylo 0CHO8Y) Ha
HaxoxcoeHue 4acmu Yucid U Yucia no e2o Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLa OpoOU;

®  0co3Hasamv U 0OBACHAMb UOSHMUYHOCb 3A0aY PA3HLIX MUNOE, CEA3bIEANOWUX MPU BETUYUHBL
(Ha pabomy, Ha NOKYNKU, HA OBUICEHUE).BbIOETAMb IMU EIUUUHBL U OMHOULEHUS MeAHCOY HUMU, NPUMEHAMb
UX npu peuwlenuuy 3a0ai, KOHCMpPYUpo8ams cooCmeeHHbvle 3a0ay YKA3AHHbIX MUNos;

®  gnadenmsv OCHOBHbIMU MEMOOAMU PeUleHUsl 3A0ay HaA CMeCU, CNILABbl, KOHYEHMPAayuu,

®  pewams 3a0ayu HA NPOYEHMDbL, 8 MOM HUCTe, CLONCHbIE NPOYEHMbL C 0OOCHOBAHUEM, UCNONb3Y5
pasuvie cnocoowl;

®  pewams n02uyecKue 3a0ayu PAHLIMU CHOCODAMU, 8 MOM YUCLe, ¢ 08YMs OIOKAMU U C mpems
OOKAMU OAHHBIX C NOMOUILIO MAOIUY,

®  pewambs 3a0ayu NO KOMOUHAMOPUKE U Meopuu 8eposmHOCmell HAd OCHO8e UCHONb306AHUS
U3YUEHHBIX MeMO008 U 0O0CHOBbIBAMb pelleHUe,

®  pewams HeCIO0NCHbLE 3a0a4U NO MAMEMAMUYECKOU CIMAmucmuKe;

®  081a0emb  OCHOGHBLIMU MEMOOAMU  PEWeHUsT  CIOHCeMHBbIX — 3a0ay.  apupmemuyeckutl,
aneebpauveckuil, nepebop 6apUAHMO8, 2eoMempudeckKuil, epaguueckull, NPUMEHAMb UX 8 HOBLIX NO
CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  gul0enAMb NpU peuleHuUu 3a0a4 Xapakmepucmuky paccmampueaemMou 6 3aoaue cumyayuu,
OmIUYHble OM peanbHblX (me, om KOMOPbIX AOCMPALUPOBANUCD), KOHCMPYUPOBAMb HOBble CUMYAUUU C
VUEMOM IMUX XAPAKMEPUCUK, 8 HACMHOCMU, NpU peuleHuu 3a0ay HaA KOHYEHMpAayuu, Y4umvléamo
NJIOMHOCMb 8euecmad;

®  pewambs U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEAIbHbIX CUMY YU, 8 KOMOPbIX
He mpeOyemcs MOYHbILL 8bIYUCTUMENbHBLU Pe3Yabman;

®  pewams 3a0a4u HA OBUNCEHUE NO peKe, PACCMAMPUBASL PA3HbLE CUCEMbL OMCYemd.

CTaTHCTHKA U TeOpPUs BepPOSITHOCTEH

e Onepuposamv NOHAMUAMU: CMOIOYAMbLE U KPY2O8ble OUuazpammyl, mabdauysbl OAHHbIX, cpeoHee
apugmemuueckoe, MeOUaHa, HaUbOIbULEee U HAUMEHbULEe 3HAYEHUs 8blO0OPKU, PA3MAX 8bIOOPKU, OUCNEPCUsL U
cmanoapmuoe OmKIoHeHue, CIYYAUHAsl USMEHYUBOCb,

®  uzBIEeKAmMb UHGOPpMaYUIo, NPEOCMABIIeHHYTI0 8 MAOIUYAX, HA OUASPAMMAX, 2PAPUKAX;,

®  cocmaenams mabauysl, CMpPoOUms OUAepaAMMbL U SPAdUKU Ha OCHOBE OAHHBIX,

®  onepupoeéamv NOHAMUAMU. (AKMOPUANL YUCLA, NEPeCMAHOBKU U COYeMAaHUs, mpey2oibHUK
Ilackana,

®  NpUMEHsMb NPABULO NPOU3BEOEHUS NPU PeUleHUU KOMOUHAMOPHBIX 3a0al;

®  Onepuposamv NOHAMUAMU: CLYHAUHBLIL ONbIM, CAYYAUHBIL 8blOOD, UCILIMAHUE, NeMEHMAPHOe
cyuaiiHoe cobvimue (UCX00), Kiaccuyeckoe onpeoeneHue 8eposSmHOCIU CIVYaiuH020 coObimus, onepayuu
HAO CAYYAUHBIMU COOBIMUAMU,

®  npedcmasusims UHGOPMAYUIO ¢ NOMOWBIO Kpy208 Jinepa;

®  pewams 3a0a4u Ha 8bIYUCTEHUE BEPOAMHOCIIU C NOOCYETMOM KOIUYECMBd 8apUanmos ¢ HOMOWbIO
KOMOUHAMOPUKU.
B noBceaHeBHOI )KM3HU M PU U3YYE€HHUH IPYTHX MPEAMETOB:

®  u36lEeKamv, UHMEPNPemuposams U npeobpazoevieams UHGoOpMayuio, NPeocmasieHHyo 6
mabauyax, Ha OUAZPaMmMax, epaguKax, ompadcarwylo c6OUCMEa U XapaKmepucmuKu pealbHuIX npoyeccos
U A6NEeHUl;

®  onpedenamv CMAMUCMUYECKUE XAPAKMEPUCMUKU BbIOOPOK No mabauyam, ouazpamma,
epaghuxam, GbINOIHAMb CPABHEHUE 8 3A8UCUMOCIIU OM Yeau PeuleHUs 3a0ayu;

®  OyeHUuBamv 8ePOAMHOCHIb PEANbHBIX COOBIMULL U SAGNEHUI.

Hcropus MaTeMaTHKHU

o  Xapaxmepuzosamv 6K1AO BbLOAIOWUXCA MAMEMAMUKOE 8 DA3GUMUE MAMEMAMUKU U UHbIX
HayuHwlx odracmeli;

®  NOHUMamb poib Mamemamuxu 6 pazeumuu Poccuu.
MeTtoabl MAaTEMATUKH



o Ucnonw3ys uzyuennvie Memoobvl, NPO8OOUMb 00KA3AMEeNbCMB0, BbINOJHIMb ONPOBEPHCEHUE;

®  gvlOUpamb U3yYeHHble Memoobl U UX KOMOUHAYUU OJi pelueHUss MamemMamu4eckux 3a0ay,

®  UCNONL308AMb MamemMamuieckue 3HAHUs OJisi ONUCAHUSL 3AKOHOMEPHOCmell 8 OKpydicaoujell
OelicmeumenbHOCmU U NPOU3BEOEHUSX UCKYCCMBA,

®  npuMeHAmMb npocmeuuiue NpoSPAMMHbLIe CPeOCmed U - INEeKMPOHHO-KOMMYHUKAYUOHHbBLE
cucmembl npU peweHuy MamemMamuyeckux 3a0ay.

BrInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS B 7-9 Ki1accax /sl YCIEIHOT0 MPOI0JIsKeHUsI
o0pa3oBaHus Ha Yriy0J1éHHOM YPOBHeE
DJleMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

L] CBOGOI[HO Ol'[epI/IpOBaTI:3 IIOHATHUAMU: MHOXKCECTBO, XapaKTepI/ICTI/IKI/I MHOXECCTBA, 3JICMCHT
MHOXECTBA, ITyCTOE, KOHEUHOE U 0ECKOHEUHOE MHOXECTBO, IIOJIMHOXKECTBO, TPUHAIJICKHOCTh, BKIIFOUCHHE,
PaBEHCTBO MHOXECTB, CITIOCOOBI 3aJJaHUE MHOXKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  TIPOBEPATH BBHINOIHEHUE XAPAKTEPUCTUUECKOIO CBOWCTBA MHOXKECTBA;

L] CBO6OI[HO OﬂepI/IpOBaTb IIOHATHUAMU:. BBICKA3bIBAHUC, HCTHUHHOCTDh U JIOXKHOCTBH BBICKA3bIBAHUA,
CJIOKHBIC U HpOCTBIe BbICKa3bIBaHUA, OTpI/IIIaHI/Ie BI)ICKaBLIBaHI/If/'I; HUCTUHHOCTH M JIOKHOCTH YTBep)KI[eHI/Iﬂ n
€ro OTPHIIAHMSI, OTIEPAIlU HaJl BEICKA3bIBAHUSIMU: U, UJIH, HE;YCIOBHBIC BHICKA3bIBAHUS (MMILTUKALINN);

L] CTpOI/ITI) BBICKA3bIBAHUSA C UCITOJIB30BAHUEM 3aKOHOB anre6pm BBICKa3bIBaHHﬁ.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

o CTPOUTH PACCYKACHHUA Ha OCHOBC NCII0JIb30BAHUS ITPABUJIT JIOTUKH,
L4 HCIIOJIb30BAaTh MHOXECTBA, OIICpallMu C MHOXCECTBAMHU, HUX rpaqmqecxoe MNpeaACTaBJICHUC IJIA
OIMMCAaHUs PCAJIbHBIX ITPOLCCCOB U HBH@HHﬁ, IIpU pCUICHUH 3aJia4 JPYTUx y‘I€6HI)IX npeaAMETOB.

Yucaa

e (CB00OAHO ONEpUPOBaTH MOHATUSMHU: HATYpallbHOE YHUCIIO, MHOXECTBO HATYpaJbHBIX 4YHCEN,
1IEJI0€ YHCIIO, MHOXKECTBO IIEJIBIX 4YHCe, OOBIKHOBEHHAs IPOOb, JMecATUYHAs IpoOb, CMEIIAaHHOE YHCIIO,
palMOHAIBLHOE YHUCJIO0, MHOXECTBO PAIMOHAIBHBIX YHCEN, HUPPAlMOHAIBHOE YHMCIIO0, KOPEHb CTENEHU N,
JNEUCTBUTENBHOE YHCJIO, MHOXECTBO JICWCTBUTENIBbHBIX YHCEN, TEOMETPUYECKAas] HWHTEPHpPETaLHs
HaTypaJbHBIX, LIEJbIX, PAITHOHAIBHBIX, IEHCTBUTEILHBIX YHCET;

® [OHUMAaTh U OOBACHATH PA3HUIY MEXIY MO3UIIMOHHON U HEMO3UIIMOHHON CHCTEMaMH 3aIluCh
YHCel;

®  TIEPEBOJUTH YMCJIA U3 OJHOW CHCTEMBI 3aMUCH (CUCTEMBI CUMCIICHHUS ) B IPYTYIO;

e  JI0Ka3blBaTh M HCIIOJIb30BaTh NMpU3HAKK AETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsl u
MIPOU3BE/ICHUS YUCEN MPU BBIITOJIHEHUH BBIUMCICHUHN U PEILICHNUH 3a/1a4;

®  BBHINOJHATH OKPYTJIEHNE PAIHOHAIBHBIX M UPPAIMOHAIBHBIX YHUCEN C 33JJAaHHON TOYHOCTBIO;

®  CpaBHUBATH JIEHCTBUTEILHBIE YHCIIA PA3HBIMU CIIOCO0AMU;

e  VYNOPSJOYMBATH YHWCJIA, 3alMCAHHBIE B BHUAEC OOBIKHOBEHHOM M JECATUYHOM IpoOH, UHMca,
3aMMcaHHbIe C UCTIOIB30BaHUEM apU(DPMETHUECKOTO KBaIPATHOTO KOPHS, KOPHEH CTETeHH OOoJIbIIe 2;

e Haxoauts HOJI u HOK umncen pa3apiMu crioco6aMu U UCHOIB30BaTh UX MPU PEIICHUH 3a7a4;

®  BBINOJIHATH BBIYHMCICHUS U MIPEOOPa30BaHUS BBIPAKEHUMN, COIEPIKAIITNX IEHCTBUTEIBHbIE YHCIa,
B TOM YHCJI€ KOPHU HATYPATbHBIX CTETICHEH.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

®  BBHINOJHATE U OOBACHATH PE3YNbTAaThl CPaBHEHHUS pE3YJbTAaTOB BBIYMCICHUN TNPH pPELICHUU
MPAKTUYECKHX 3aJ1a4, B TOM YHCIie TPUOIMKEHHBIX BRIYMCICHUHN, UCTIOIb3Ys pa3Hble CIIOCOOBI CPaBHEHMUI;

®  3aIKCHIBATh, CPABHUBATH, OKPYIJIATH YUCIIOBBIC JTAHHBIEC PEAIbHbIX BEIUYHMH C UCIIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS,

8 3,H€CI) " fajiee — 3HaTb ONPECACICHUC ITIOHATHS, 3HATh U YMCTb 1OKa3bIBATh CBOIiCTBa (HpI/I3HaKI/I, €CJIM OHU CCTL) MNOHATHUA,
XapaKTepru30BaTh CBA3U C APYT'UMHU NOHATUAMU, NPEACTABIIAAL OAHO MMOHATHUE KaK 4aCTh HEJIOCTHOI'O0 KOMITJICKCA, UCITOJIb30BATh
IIOHSTHE U €r0 CBOMCTBA Ipyu NTpoOBCACHUN paccyxc;leHI/II‘/i, JA0Ka3aTeJIbCTB, pCIICHUU 3aa4.



® COCTaBJIATh M OLIEHUBATh pasHbIMH CHOCOOAMH YHCIIOBBIE BBIPQKEHUS MPU PELICHUU
MPAaKTUYECKHX 3a/1a4 U 33/1a4 U3 JPYTUX YUeOHbIX IPEIMETOB.

ToxKaecTBeHHbIE npeoﬁpa3OBaHnﬂ

e (CB060OAHO ONEPUPOBATH MOHIATUAMH CTEICHHU C LIE€IBIM U JPOOHBIM IIOKA3aTeIeM;

®  BBIIOJIHATH JOKA3aTEIbCTBO CBOMCTB CTENEHHU C LIEJIBIMU U IPOOHBIMU [1OKA3aTENSIMH;

®  OIEpUPOBATH IOHATHUAMHU «OJHOWIEH)», «MHOTOWIECH», «MHOTOWICH C OJHOW IEPEMEHHOW»,
«MHOTOWIEH C HECKOJIBKUMH IEPEeMEHHBIMUY, KO3()(HUIMEHTHI MHOTOUYICHA, «CTaHIApTHAs 3aIKCh
MHOT'OYJIEHA», CTEIIEHb OJIHOWIECHA U MHOTOYJICHA;

e  cBOOOJHO BIAJETh MPHEMaMH MPEOOPA30BAHMS LENIBIX U IPOOHO-PAIIMOHATILHBIX BBIPAKECHUH;

®  BBINOJHATH PA3JI0KEHHE MHOTOWICHOB Ha MHOXHUTEIH Pa3HbIMU CIIOCO0aMH, C HCIIOJIb30BaHHEM
KOMOWHAIMH Pa3InYHbIX PUEMOB;

e ucnoib3oBaTh TeopeMy Buera m Teopemy, oOparHyro Teopeme Buera, ans moucka KopHen
KBaJIpaTHOIO TPEXWIECHA U JUIS PEIIEHUS 3a[a4, B TOM YHUCIIE 3a/1a4 ¢ TapaMeTpaMy Ha OCHOBE KBaJpaTHOIO
TPEXUIICHA;

®  BBIIIOJIHATH JEJIEHNE MHOIOWIEHA HA MHOIOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEN U KOPHEH CTEIIECHH N,

e  BBINOJHATH MPEOOPa30BAHUSI BEIPAKECHUH, COEPIKAIINX KBAIPaTHbIE KOPHU, KOPHU CTETIEHH N,

e CBOOOJHO OmepUpoBaTh  IMOHATHSAMH  «TOXKIECTBO»,  «TOXKIECTBO HAa  MHOYKECTBE»,
«TOXIACCTBEHHOE MPEOOPa30BaAHUEY;

y Jak) = xk
®  BBINOJHATH Pa3IMYHBIC TPEOOPA30BAHMS BRIPAKECHHUHN, COACPIKAIINX MOZIyJII/I.( * ) *

B noBceaqHeBHOM KM3HHU U NMPpU U3YYCHUHU APYIHX NPEAMETOB:

®  BBIIOJHATH MpeoOpa3oBaHUsi U JEHCTBUS C OYKBEHHBIMH BBIPQKEHHUSMHU, YHCIIOBBIC
K03 (HUIIMEHTHI KOTOPBIX 3alTUCaHbl B CTAHIAPTHOM BHUJIC,

®  BBINOJIHATH NMPEOOPA30OBAHMS PALIMOHAIBHBIX BBIPAKEHUH MPH PEUICHUH 3a7a4d IPYTHX YIeOHBIX
MPEIMETOB;

®  BBHINOJHATH MPOBEPKY MPABAONOM00MS (PU3MUECKMX W XUMHUUYECKHX (OpPMYJT Ha OCHOBE
CpaBHEHUS Pa3MEPHOCTEN U BAJICHTHOCTEH.

YpaBHeHUsI M HEPaABEHCTBA

e (CB0O0OAHO ONMEpPHPOBATH MOHATUSAMHU: ypaBHEHHE, HEPAaBEHCTBO, PAaBHOCHUJIbHBIE YpPaBHEHUS U
HEPABEHCTBA, YPABHEHME, SIBIIIOIIEECS CIEACTBHEM APYroro ypaBHEHHUs, YPAaBHEHHs, PaBHOCHIIBHBIE Ha
MHO>KECTBE, paBHOCWJIbHBIE TPe00pa30oBaHMs ypaBHEHMUI;

e  pemaTth pa3HbIE BUJIbl yDAaBHEHUI U HEPABEHCTB U UX CUCTEM, B TOM UHUCIIE HEKOTOPHIE YPABHEHUS
3 u 4 creneHeil, ApoOHO-pAIIMOHANBHBIE U UPPALMOHAIIBHBIE;

e 3HATh Teopemy Buera 1is ypaBHEHUIN CTENIEHU BBIIIE BTOPO;

® [IOHUMAaTh CMBICT TEOPEM O PABHOCUJIBHBIX U HEPABHOCUJIBHBIX MPEOOPa30BaHUSAX YPAaBHEHUH U
YMETb UX J0Ka3bIBaTh;

e  BJAJETh pa3HbIMU METOJIAMH PELICHHs YPaBHEHM, HEPABEHCTB M UX CUCTEM, YMETh BHIOHWpATh
METO/1 pelieHus: 1 000CHOBBIBATH CBOM BHIOOD;

®  UCMOJb30BATh METOJ MHTEPBAJIOB [yl PEIIEHU HEPABEHCTB, B TOM YHUCIIE APOOHO-PAllMOHATIBHBIX
Y BKJIIOYAIOUINX B c€0s1 UPPAIlMOHAIbHBIE BBIPAKEHUS;

e pemarh anredpandyeckue YpaBHEHHMs] M HEPABEHCTBA W UX CHUCTEMbl C IapameTpaMu
anreOpanvyeckuM U rpapuuecKuM MeToIaMu;

®  BJIAJETHh PA3HBIMH METOJAMHU JJOKA3aTEIbCTBA HEPABEHCTB;

e  pemarh ypaBHEHUS B LENbIX YUCIIAX;

e u300pakaTh MHOXXECTBAa Ha IIJIOCKOCTH, 3aJlaBaeMble YpAaBHEHHMSMH, HEpaBEHCTBAMU U HX
CUCTEMaMHU.

B noBcenHeBHOM KU3HM M IPH M3YYECHHHU APYTUX NPEIMETOB:



® COCTaBIATh M pEUIaTh YPaBHEHUS, HEPABEHCTBA, WX CHCTEMBI NPH PEUICHUH 3a7ad JIPyrHx
y4eOHBIX MIPEIMETOB;

¢  BBINOJHATH OIEHKY NPAaBAONOAO0MS pE3yNbTaToOB, MOITYYAaeMbIX INPH PEHICHUH Pa3IHYHBIX
yYpaBHEHUI, HEPABEHCTB U MX CUCTEM IIPH PEILICHUH 33134 JPYTUX YUYEOHBIX IPEIMETOB;

®  COCTaBJIATH W PEUIATh YpaBHEHHs M HEPABEHCTBA C MapaMeTpaMu IpU PEUICHHUHU 3ajad APYrHxX
Y4eOHBIX MIPEIMETOB;

®  COCTaBIIAATh YPAaBHEHHUE, HEPABEHCTBO WM MX CHCTEMY, OIIMCHIBAIOIINE PEATbHYIO CUTYAILUIO WITH
MPUKIIAJHYIO 3a/1a4y, UHTEPIPETUPOBATH MOJy4YCHHBIE PE3yIbTATHL.

DOyHKIUN

e (CB00OAHO OMEPUPOBATH MOHATHSIMH: 3aBUCUMOCTbD, (PYHKIIMOHAJbHAS 3aBUCHMOCTb, 3aBUCHMAasI
U He3aBUCUMAasi MepeMeHHbIe, (YHKIIHS, CIOCOObl 3a7aHus (YHKIHMU, apryMEHT M 3HaueHue (PyHKIIHH,
00JIaCTh OTIpeNeNIeHUsI U MHOYKECTBO 3HAYCHUsI (PYHKIMH, HYIU (DYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA,
MOHOTOHHOCTh (D)YHKIMH, HaAuOOIblllee W HauMEHbIIEe 3HAYEHHUs, YETHOCTh/HEYETHOCTh (YHKIIHH,
NepUONUYHOCTD (PpyHKIMH, rpaduk (QYyHKIMH, BEpTUKAJIbHAs, TOPH3OHTAJIbHAs, HAKIOHHAS ACHMIITOTHI,
rpaduK 3aBUCUMOCTH, HE SBIIAIOIIEHCS (YHKIUEH,

e crpouth rpaduku QYHKIWA: JTUHSHHOW, KBAaIPAaTHYHOW, APOOHO-THMHEWHOH, CTENECHHOW IpH
Pa3HBIX 3HAYCHUSX I0KA3ATENs CTEHeHH, Y X ;
e  HCIONB30BaTH IpeobpaszoBanus rpaduka ¢Qynkmum Y = f(x) JUIsL TIOCTPOEHMsSI TIpaduKoB

dyHKIA y = af (kx+b)+c;

®  AHAIM3UPOBATh CBOMCTBA (DYHKIMU U BUI I'paduKa B 3aBUCUMOCTH OT I1apaMETPOB;

e  CcBOOOJIHO ONMEPHPOBATH MOHATHIMHU: MTOCIIECIOBATEIBHOCTD, OTPAaHUYEHHAS [TOCIIEI0BATEIBHOCTD,
MOHOTOHHO  BoO3pacrtaromias  (yObIBarolias) IOCJCIOBATEIbHOCTh, MPEAET  IOCJIEIOBATEIBHOCTH,
apudmeTrnyeckass  TPOTPECCHsi, TEOMETPUYECKas  TPOTPECCHs,  XapaKTCPUCTUYECKOE  CBOKMCTBO
aprupMeTHIECKON (TEOMETPHUIECKOI ) IMPOTPECCUH;

®  HCIOJIB30BAaTh METOJ MaTeMaTUYeCKOW WHAYKIIMK JUIs BBIBOJA (GOpMYJ, J0Ka3aTelIbCTBA
PaBEHCTB ¥ HEPABEHCTB, PEIICHUS 33]1a4 Ha JCIMMOCTb;

®  lcclenoBaTh MOCIEI0BATENBHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

e pemrath KOMOMHHPOBAHHBIC 33]]a9X HA apU(PMETHICCKYIO U TEOMETPHYECKYIO TPOTPECCHH.

B noBceaHeBHOM KU3HHU U IPpH U3YYCHUH APYIUX NPEAMETOB:

e KOHCTPYUpOBaTb U HCCIENOBaTh (YHKIMHM, COOTBETCTBYIOLIME peEaJbHBIM IpolLeccaM |
SIBJIGHUSIM, MHTEPIIPETUPOBATh IMOJIY4YEHHbIE PE3yJbTaThl B COOTBETCTBHHM CO CHEIU(PUKON HCCIeayeMOro
Ipolecca Uid sIBJICHHUS;

®  1CIOJIB30BaTh rpapUKU 3aBUCUMOCTEN AJIs1 UCCIIEIOBAHMSI pEaJIbHBIX MTPOLIECCOB U SBJICHUM;

e KOHCTPYUPOBATh U HCCJIENOBaTh (PYHKIMHU IPU PEUICHUM 3a/ad JPYTUX Y4eOHBIX MPEIMETOB,
MHTEPIPETUPOBATH MOJTYYEHHbIE PE3YNIbTAThl B COOTBETCTBUHU CO crieln(UKON yueOHOro npeamera.

CraTuCTHKA M TeopHs BEPOSTHOCTEH

e (CB00OAHO ONEPUPOBATH MOHATHAMM: CTOJIOUYATHIE M KPYTrOBBIE AMArpaMMbl, TaOIUIbI TaHHBIX,
cpeaHee apudmeTnyeckoe, MeaMaHa, HauOoJbIlee U HaUMEHbIlee 3HAYCHHsI BBIOOPKH, pa3Max BBIOOPKH,
JUCIIEPCHS ¥ CTAaHAAPTHOE OTKJIOHEHHE, ClIy4aliHas N3MEHYMBOCT;

e  BbIOMpaTh HanboJee ynoOHbIH crocod mpeacTaBieHus nHpopMalnH, aJleKBaTHBIN e€ CBOcTBaM
U LEJIIM aHAJIN3a;

®  BBIYHCIATH YHCIIOBBIE XapaKTEPUCTUKHN BBIOOPKH;

e CBOOOJHO ONEpUPOBATH TMOHATHUAMU: (AKTOpUajd 4YHUCIA, TEPECTAHOBKH, COUYETaHUS U
pa3MenieHus, TpeyroiabHuk Ilackans;

e CcBOOOJHO OMNEpPUPOBATH MMOHATHSAMH: CIY4YalHBIA ONBIT, CIy4YalHBIA BHIOOP, HCHBITAHHE,
JIEMEHTApHOE CllydailHoe COOBITHE (MCXOJ), KIACCHYECKOE OIpPE/IEIEHue BEPOSTHOCTH CIYy4alHOro
COOBITHSI, OTIEpaIUK HaJl CTyYaiHBIMH COOBITHUSIMHU, OCHOBHBIE KOMOMHATOPHBIE ()OPMYIIHI;



e CcBOOOJHO ONEPUPOBATH TMOHATHAMM: CIyYalHBIA ONBIT, CIy4alHBIH BBIOOP, HCIBITAHHE,
3JIEMEHTApHOE CllyyailHoe CcOOBITHE (MCXOJ), KIACCHYECKOE OIpeNeIeHue BEPOSTHOCTH CIY4YailHOTO
COOBITHS, OTIEPALIMH HAJl CITyYalfHBIMU COOBITHSIMU, OCHOBHBIE KOMOWHATOPHBIC (DOPMYJIBI;

®  3HATh IPUMEPHI CIyYalHBIX BEJIUUNH, U BBIYUCIATH UX CTATUCTUUECKHUE XapaKTEPUCTUKH;

®  UCHOJB30BaTh GOPMYIIBI KOMOMHATOPUKY NP PEIICHMH KOMOWHATOPHBIX 33/1a4;

e  pelaTh 3aJjaud HAa BBIYUCIIEHHE BEPOSTHOCTH B TOM YUCIIE C MCIIOJIb30BaHUEM (HOPMYIIL.

B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  [PEACTaBIATh MH(OPMAIMIO O PEalbHBIX HpOIeccax W SBJICHUAX CIIOCOOOM, aeKBaTHBIM €€
CBOMCTBAM U LIEJIA UCCIICIOBAHMS;

e  AHATM3UPOBAaTh M CPABHUBATh CTATHCTUYECKHE XAPAKTEPUCTHKH BBHIOOPOK, IOJIYYCHHBIX B
IIPOLIECCE PELIEHUsl NMPHUKIAJHON 3aJaud, U3y4EHHUS PEAbHOTO SIBJICHUS, PELIEHUS 3aladd U3 JPYrux
yueOHBIX IIPEMETOB,;

®  OLIEHUBATh BEPOATHOCTb PEAIbHBIX COOBITUI U SIBICHUN B PA3JIMUHBIX CUTYaLUSX.

TexcToBBICE 3a7a9H

e PemaTh NpocThie U CIOXKHBIE 331a4H, @ TAK)KE 3a7a4U MOBBIILIEHHOW TPYIHOCTH U BBIAEIATH UX
MaTeMaTHYECKYI0 OCHOBY;

®  pacro3HaBaTh pa3HbIC BUJIbI U TUIIBI 33/1a4;

®  CIOJIb30BaTh pa3HbIE KpaTKUE 3alluCHM KaK MOJENM TEKCTOB CJOXKHBIX 3aJad M 3ajad
MOBBILIIECHHON CJIOKHOCTH JIJIsl IOCTPOEHUS MIOMCKOBOM CXEMbl U pELIeHMs 3a/1ay, BHIOMPATh ONTUMAIbHYIO
JUIsl pacCMaTpUBAEeMOM B 3aJjaue CUTyalluu MOJIEIb TEKCTA 3a/1a4H;

e pa3nuyaTh MOJEJIb TEKCTa U MOJEIb PEIICHUs 3aJayd, KOHCTPYHpPOBaTh K OJHOW MoJenu
pEeIIeHNUs CIOKHBIX 33/1a4 pa3Hble MOJIEJIN TEKCTA 3a7auu;

® 3HaTh M NPUMEHATh TPU crocoba MOMCKa peleHHs 3a7ad (0T TpeOOBaHMSA K YCIOBUIO U OT
YCJIOBHS K TPEOOBAHHUIO, KOMOMHUPOBAHHBIN );

®  MOJEIUPOBATh PACCYKJICHHS IIPU MMOUCKE PELICHUS 33124 ¢ TOMOILBIO I'pad-CXeMbl;

e  BBIJEIATH JTAlbl PELICHUS 3a4a4U U COACpKAHUE KaKI0r0 dTara;

e yMeThb BBIOMpaTh ONTUMAJIBHBIA METOJ pEeLIeHHWs 3aJaud W OCO3HaBaTh BHIOOp METOAA,
paccMaTpuBaTh Pa3InYHbIE METObI, HAXOAUTH Pa3HbIE PEILIEHUS 3aJa4H, €CJIM BO3MOXKHO;

®  AHAJIM3UPOBATH 3aTPYJHEHUS MPU PELICHUU 3a/1a4;

®  BBINOJIHATH Pa3IMYHbIE IPEOOPa30BAHUS IPETIOKEHHOM 3a/1a4, KOHCTPYHPOBATh HOBBIE 3ajau
W3 IaHHOM, B TOM 4Hnclie OOpaTHHIC,

®  HHTEPHPETUPOBATH BHIYUCIUTEIBHBIE PE3YJIBTATHI B 33/1a4€, UCCIIEI0BATh IOJyUYEHHOE PEIICHNE
3a]1a4u;

® U3MEHATh YCJIOBHME 3a1ad (KOJMYECTBEHHbIE WJIM KauyeCTBEHHBbIE JaHHBIE), MCCIEJ0BATh
M3MEHEHHOE NPeoOpa3oBaHHOE;

®  AHAJNM3UPOBATH BCEBO3MOXHBIE CHUTYallMd B3aUMHOIO pACIOJIOKEHUSI JIBYX OOBEKTOB U
M3MEHEHHE HUX XapaKTEePUCTUK MPU COBMECTHOM JBUKEHHH (CKOPOCTb, BPEMsI, pACCTOSHUE).PH PELICHHUE
3ajau Ha [JBW)KEHHE JBYX OOBEKTOB KaK B OJHOM, TaKk M B MPOTHBOIOJOXHBIX HAINpaBICHHSIX,
KOHCTPYHPOBATh HOBBIE CUTYAI[MH HA OCHOBE M3MEHEHHUS YCIOBHH 3a/1a4ul MpU ABMKEHUHU IO PEKE;

®  HCCIENOBaTh BCEBO3MOXKHBIE CHUTyallUM @pU PpEUIEHWM 3aJad Ha JBW)KEHHE 10 pEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 33aUU «HA YACTUY;

e pemarh U OOOCHOBBIBaTH CBOE pELIEHHE 3a7ad (BBLACIATH MaTeMaTHYECKYI0 OCHOBY) Ha
HaXO0XICHHWE YaCcTH YHCIIa M YUCJIa [0 €ro YacTH Ha OCHOBE KOHKPETHOT'O CMbICIIA JPOoOH;

e  OOBSACHATH WACHTUYHOCTb 33J]au PAa3HBIX TUIOB, CBS3BIBAIOLIMX TPU BEIMUYUHBI (Ha paboTy, Ha
MOKYIKH, Ha JIBM)KEHUE). BBICISATH 3TH BEIMYMHBI U OTHOLLIECHHS MEXTy HUMH, IPUMEHATh UX MPHU PEIICHUH
3aJ1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 3a/1a4 YKAa3aHHbBIX TUIIOB;

® BJIaZACTh OCHOBHBIMU MCTOJaMU PCIICHU 3a1a4 Ha CMECH, CILIaBbl, KOHIICHTPAIINH, UCIIOJIb30BaTh
HX B HOBBIX CUTYyallUAX 10 OTHOUICHUIO K NU3YYCHHBIM B IIPOLECCE O6yquI/I$I;



e  pemiarth 33/1a4M Ha MPOLEHTHI, B TOM YHUCIIE, CIOXKHbBIE MPOIEHThI ¢ 000CHOBAHUEM, HCIIONIb3YS
pa3HbIE CIIOCOOBI;

e  pemaTh JOTMYECKHE 33Ja4M PAa3HBIMU CIOCOO0AMH, B TOM YHUCIE, C ABYMS OJOKaMH M C TpeMs
0JI0KaMH JJAHHBIX C TIOMOIIBIO TAOJIHIL;

e pemarb 33Ja4d MO KOMOMHATOPUKE W TEOPUH BEPOSTHOCTEH Ha OCHOBE HCIOJIb30BAHUS
M3YYEHHBIX METOJIOB U 0OOCHOBBIBATH PEIICHNUE;

e  pemaTh HECJIOXKHBIC 33/1a41 110 MAaTEMaTHYECKOI CTaTUCTHKE;

e OBIQJAECTh OCHOBHBIMH  METOJAMHU  pEIICHUS  CIOKETHBIX  3ajad:  apu(pMETUUYECKHIA,
anreOpandeckuii, rnepedop BapUaHTOB, T'€OMETPUYECKUH, TIpadUUecKuii, NPUMEHSITh HX B HOBBIX IIO
CPaBHEHUIO C M3yYCHHBIMH CUTYalUsX.

B noBceqHeBHOM KM3HH H MPpHA U3YYCHUH APYI'UX NPEAMETOB:

e KOHCTPYUPOBAaTh HOBBIC /Ul JAHHOM 3aJa4d 3aJayHble CUTyalud C Y4YETOM pEaJIbHBIX
XapaKTEPUCTUK, B YAaCTHOCTH, IIPU PELICHUM 3a/1a4 Ha KOHLEHTPALU{, YYUTBIBATh IUIOTHOCTh BELIECTBA;
pelaTh U KOHCTPYUPOBATh 33714l Ha OCHOBE PACCMOTPEHHsI pealIbHbIX CUTYyalluii, B KOTOPBIX HE TpeOyeTcs
TOYHBIA BBIYUCIIMTEIIBHBINA PE3YIIBTAT;

e  pemiarth 3aJa4M Ha ABU)KCHUE 10 PEKE, paCCMATPUBasl pa3HbIE CUCTEMBI OTCUETA;

®  KOHCTPYUPOBATH 33JIJaUHbIE CUTYAIH, IPUOIMKEHHbIE K peaIbHON JEHCTBUTEIBLHOCTH.

MeTOI[bI MaTeMaTHKH

o BJ'IaI[eTB SHAHUSAMH O PA3JIMYHBIX MCETOHAax 000CHOBaHUA U OIIPOBCPKCHUA MATCMATUYCCKUX
yTBep)K,I[eHI/Iﬁ H CaMOCTOATCIIbHO ITPUMCHATD UX;

L4 BJIAACTh HAaBbIKaMU aHaIM3a YCJIIOBHA 3aJa4M U OMPCACIICHUA MOAXOAAIUX I PCIICHHA 3aJa4
HU3YUCHHBIX METOJ0B HJIN UX KOM6PIH3].IHI>1;

L4 XapaKTCpPU30BaTh IHNPOU3IBCACHUA HCKYCCTBA C y‘-IéTOM MAaTEMAaTHYCCKUX 3aKOHOMepHOCTeI>'I B
IMprupoac, UCIIOJIb30BATh MATEMATUYCCKHUEC 3aKOHOMCPHOCTH B CaMOCTOATCIILHOM TBOPYCCTBE.



1. Copep:xanmne Kypca MaTeMaTHKH B 7-9 KJaccax.
KypcuBoM BBIJICNIEHBI JIEMEHTHI COAEPKaHMs, OTHOCSIIUECS K pe3ylbTaTaM, KOTOPhIM Yydalluecs
«IOJIy4aT BO3MOXKXHOCTb HAYUUTHCA».

Aureopa.

Yucaa.

PanmnonanbHble ynciia

MHokecTBO paMoHaIbHBIX yucesl. CpaBHEHUE PAllMOHAIBHBIX YUCell. JIeHCTBHS C palliOHAIbHBIMU
yucnamu. [Ipeocmasnenue payuoHanbHo20 Yucia 0ecasmuiHou opoowio.

HNppaunoHajbHbie YUuCIa

IlonsTe wppanMoOHanBHOrO uMcia. Pacrno3HaBaHue UppanMOHANBHBIX uyMcell. IIpumepst

J0Ka3aTrenbcTB B - anredpe. HMppanmoHanbsHOCTh qncna\/z. IIpumenenue B reomerpuu. CpasHenue
uppayuoranbHulx yucen.MHodcecmeo 0elicmeumenbHulx Yuce.

ToxnecTBeHHbIE IPe00pPa30BaHUS

YncsioBble U OyKBEHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepemeHHoi. 3HaueHue BoipaxxeHus. [logcTraHoBKa BEIpaKEHUN BMECTO NIEPEMEHHBIX.

Lenbie BoIpaeHus

Cremnenb ¢ HaTypalbHBIM TOKa3aTesneM U e€ cBoiicTBa. [IpeoOpa3oBaHus BhIpaKEHUH, COlEpIKALIUX
CTEIEHU C HATYPaJIbHBIM [10Ka3aTEJIEM.

OpnouneHn, MHorouseH. [IeHCTBUS C OJHOUYJIEHAMH M MHOTOWICHaMHU (CIIOKEHUE, BbIUMTAHUE,
yMHOXKeHUe). DOopMylsibl COKpalIEHHOIO YMHOMKEHHUS: pa3HOCTb KBaJpaToB, KBaJgpaT CyMMBbl H
paszHoctu.Pa3nokeHne MHOroujeHa Ha MHOXUTENM: BBIHECEHHE OOIIEro MHOXHUTENIS 3a CKOOKH,
2PYNNUPOBKA, NpUMeHeHUe QOpMYL COKpaujéHHo2o ymuoxcenus. Keaopammuwiii mpéxunen, pasnodcenue
K8AOPAMHO20 MPEXYILEHA HA MHONCUMETU.

JIpoOHO-panuoHAJIbHbIE BHIPAKEHUS

Crenenp ¢ 1enbiM mokazateneM. lIpeoOpazoBanue ApOOHO-IMHEHHBIX BBIPAKCHUI: CIIOKEHUE,
YMHOXXEHHE, IeTIeHue. Aneedpauyeckas 0poow.Jonycmumvlie 3Ha4eHUs nepemMerHblX 8 OPOOHO-PAYUOHAILHBIX
svipadicenusix. Coxpawenue aneceopauueckux opooeti. Illpusedenue aneebpauveckux Opobel K odwemy
sHamenamento. [eiicmsus ¢ aneebpauyeckumu OpoOAMU: CNOJCEHUe, BblYUMAHUe, YMHONMCEHUe, OeleHuUe,
8036e0eHUe 8 CIeNneHb.

IIpeobpazosanue gvipasiceHull, COOEPHCAUUX 3HAK MOOYIIA.

KBagpaTHbie kopHn

Apudmernueckuii kBagpaTHbeIi kKopeHb. [IpeoOpazoBaHue BbIpake€HHUH, COAEpk alIUX KBaJpaTHbIE
KOPHH: YMHOKEHUE, JIETICHNEe, BBIHECEHNE MHOKUTEINS U3-TI0J] 3HaKa KOPHS, 8HeCeHUue MHONCUmMeisl 0O 3HAK
KOpHS.

YpaBHeHHus! M HEpABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBONCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus

[TonsiTrie ypaBHEeHMsI M KOpHS YpaBHEeHUs. [IpedcmasneHue o pagHocunrbHocmu ypaguenutl. Ooaacmo
onpeoeneHus ypaeuerus (001acms 00ONYCMUMbBLX 3HAYEHUL NEPEMEHHO).

JIuneiiHOe ypaBHeHHE U €r0 KOPHHU

Pemienne nuHEWHBIX ypaBHEHUW. Jluneunoe ypasnenue c¢ napamempom. Konuuecmeo kopmeti
JUHEH020 ypasHenus. Pewenue tunelinvix ypagueHutl ¢ napamempom.

KBaapaTHoe ypaBHeHHe H er0 KOPHH

KBanpataele ypaBHeHUs. HemonHple KBaapaTHble ypaBHEHHUS. JIMCKpUMUHAHT KBaJpaTHOTO
ypaBHeHus. Popmyna KOpHEH KBaapaTHOTO ypaBHeHUs. leopema Buema. Teopema, obpamnas meopeme
Buema. Pemienune KBapaTHBIX YpaBHEHHI: HCTIOIB30BaHIE (OPMYIIBI ISl HAXOXKACHUS KOPHEH, epaghuueckuii
MemoO pewleHuUsl, paslodfCeHue Ha MHOdMCUmenu, noobop KOpHeu ¢ UCNONb308anueMm meopemvl Buema.
Konuuecmso kopHeil k6aopamnozo ypasHeHUs 6 3a8UCUMOCU OmM e20 OUcKpumuHanma. bukeadpammvie
ypasHenus. Ypasrnenus, ceooumvle K TUHEUHbIM U KeaopamHbiM. Keaopamuvle ypasuenus ¢ napamempom.

JIpoOHO-panMOHAIbHbIC YPABHEHUS

Pemenue nmpoctedmux ApoOHO-TUHEHHBIX YpaBHEHUH. Pewerue 0pooHO-payuoHaibHbIX YPAGHEHULL.

Memoovl  pewienus ypagueHui. Memoobl PAGHOCUNbHLIX NPeoOPA308aHUll, Memoo 3aMeHbl
nepemeHnHou, epaguueckuii memoo. Hcnonv3osanue c6oiicme hyHKyuil npu peueHuu ypasHeHull.



IIpocmeriwiue uppayuonanvhvie ypasnenus 6uoa Flx)= a, VT (x) = N () .

Ypasnenus euoa x"=a .Ypaenenus 6 yenvix uucnax.

CucreMbl ypaBHeHUI

VYpaBHeHHE ¢ JByMsl IepeMeHHbIMU. JIMHeliHOe ypaBHEHUE ¢ ABYMs NEpEeMEHHbIMU. [Ipamasn Kak
epagpuueckasn unmepnpemayusi TUHEHO20 YPAGHEHUsL C O8YMS NepPeMeHHbIMU.

ITonsiTe cucreMbl ypaBHeHHM. PellieHne cucteMbl ypaBHEHU.

Mertonbl pelieHust CUCTEM JIMHEHHBIX YpaBHEHHH ¢ JBYMs NEpEMEHHBIMH: cpaghuueckuii memoo,
Memoo CLOHCeHUsl, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHcTBa. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka cripaBeIMBOCTH HEPABEHCTB
IIPU 33JJaHHBIX 3HAUYCHHX IePEMECHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBA. Obracmb  onpeoeneHus
Hepagencmaa (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).

Pemenue nuHeHHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o peuienus. Pewenue keaopamuvix Hepagencme: UCNOb306AHUE
ceolicms u zpaghuxka KeaopamuuHou @QYHKyuu, Memoo UHmepeanos. 3anucb peuleHus Keaopamtozo
HepaseHcmaa.

Pewenue yenvix u 0pobHO-payuonanbHulX HepageHcms Memooom UHMepPeaios.

CucreMbl HEPAaBEHCTB

CucrteMbl HEpaBEHCTB C OJHOW NepeMeHHOW. PerieHue cucreM HEpaBEHCTB C OJHOW MEPEeMEHHOM:
JMHEUHBIX, Kéaopamuuix. VI300pakeHHne pelieHus] CUCTEMbl HEPaBEHCTB Ha YHCIOBOM MPsMOW. 3ammuch
pEeLLeHHs CUCTEMbI HEPABEHCTB.

DOyHKIUHA

HousiTne pyHKuun

JlekapToBBl KOOpPAMHATHI Ha IUIOCKOCTH. DopMupoBaHHE NPEICTABICHUNA O METalpPEeIMETHOM
HNOHATUY «KOOpAUHATh. CriocoObl 3ajjaHus (QYHKIMNA: aHATUTUYECKUH, rpaduueckuit, Tabnuunblil. I'padux
¢bynkuuu. [Ipumeps! GyHKIHIA, TOTYyYaeMbIX B IPOIIECCE UCCIEIOBAHUS PA3IMIHBIX PEATBHBIX POIECCOB U
pemieHus 3agady. 3HadeHue (GyHKuM B Touke. CBoicTBa (yHKIMHA: 00JacTb ONpeesIeHHs,, MHOXECTBO
3HAYCHUH, HYJHU, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, YEMHOCMb/HEeUEMHOCMb, TIPOMEKYTKH BO3PACTAHUS U
yObIBaHUs, HanOobIIee U HaUMeHbIlee 3HaueHus. MccnenoBanue GpyHKumu no e€ rpaguky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢ynxyuu. Kycouno sadannvie ¢ynxyuu.

JIuneiinasi pyHKuMsA

CaoiicTBa U rpaduk JTuHeHHON GpyHKIUU. YTi0oBol ko3 dumeHT npsamoil. Pacronoxenue rpaduka
JUHENHON (YHKIIMM B 3aBUCHMOCTH OT €€ yrioBoro koag¢uiuueHTa u cBOOOIHOTO wieHa. Haxoowoenue
K03 puyuenmos runeliHou QyHKYuY no 3a0aHHbIM YCIOBUIM. NPOXOACOEHUE NPAMOL Yepe3 08e MOUKU C
3A0aHHBIMU KOOPOUHAMAMU, NPOXOIHCOCHUE NPAMOLL Yepe3 OAHHYI0 MOYKY U NApaIeNbHOU OaAHHOU NPAMOU.

KBagparnunas pyHKuus

CgoiictBa u rpaduk kBaapatuyHO (yHKUMH (mapadona). Ilocmpoenue epaghuxa keadpamuunol
@yukyuu no moukam. HaxoxxaeHue Hysae KBaipaTUIHON QYHKIUHU, MHOXMCECMBA 3HAYEHUL, NPOMENHCYMKO8
3HAKONOCMOAHCMEA, NPOMEICYIMKOE MOHOMOHHOCU.

OOpaTHast NpPONOPUHOHAIBHOCTD

k

— k
y V=

CaoiicTBa QyHKIIUN x. [umep6oua.

I'paguku @ynxuuii. Ipeobpasosanue epagura gyukyuu Y = P 9aq nocmpoenus 2paguros

pymxyuii suoa Y = af (kx+b)+c

y=a+—
Tpaduru ¢pynxyui x+b, y:\/;’yzéj;yzé/;, y =[x,
IocJ1e10BaTELHOCTH H NPOIPECCHH

UucnoBas mociaea0BaTeNbHOCTh. [IpuMepsl 4YHMCIOBBIX TMoOcheqoBaTenbHOCTEW. beckoHeuHble
MOCJIeI0BAaTEeILHOCTH. ApudMeTnueckas nmporpeccus u e€ cBoricTBa. ['eomerpudeckas nporpeccus. @Popmyna



00ue20 YneHa u CyMmbl N NepeviX 4NeH08 apugmemuyeckol u ceomempuyeckoll npozpeccuii. Cxooauwasics
2eoMempuiecKas npocpeccus.

Pelnenue TeKCTOBBIX 33124

3anauu Ha Bce apudMeTHYecKe NeiCTBUSA

Pemenne TeKCTOBBIX 3a/1a4 apuPMETHICCKIM criocoOoM. Vcmonbp3oBanue TabIuIl, CXeM, YePTEeKEH,
JPYTUX CPEICTB MPEACTABICHUS JAHHBIX MIPH PEIICHUU 33JJaUH.

3agauu HA IBUKeHUE, PA0GOTY M MOKYNKH

AHann3 BO3MOXKHBIX CUTYyallUd B3aUMHOTO pAaclOJOXKEHUS OOBEKTOB MPU UX JIBUKEHUH,
COOTHOILIEHUS] 0OBEMOB BBITIOIHAEMBIX pabOT MPU COBMECTHOM padoTe.

3agayu HA YACTH, 10/, IPOLEHTHI

Pemenue 3a1au Ha HAXOXKICHUE YaCTH YUCIIA U YHUCIIA TIO €0 YacTu. Perienre 3a1a4 Ha MPOIICHTHI |
nonu. [IpumeneHune nponopuuii mpu pelieHny 3a1au.

Jloruyeckue 3axaun

Pemenue noruueckux 3anad. PeuieHue n1o2uieckux 3a0ay ¢ nomowvio epagos, mabauy.

OcHOBHBIE MeTO/ABbI pelleHHus] TEKCTOBBIX 3a/a4: apupMETHUCCKHH, anreOpanmueckuid, mepedop
BapHaHTOB. [lepsuunvie npedcmasieHusi o Opyeux Memooax peuleHus 3aday (2eomempuuecKue u
epaghuueckue memoowl).

B coBpemeHHOM 1M(POBOM MHUPE BepPOATHOCTL M CTATHCTHKA IPHOOpETaoT BCE OONBILIYIO
3HaYMMOCTb, KaK C TOUKH 3pEHHsI IPAKTUYECKUX NTPUIIOKEHHM, TaK U UX POJIM B 00pa30BaHUU, HEOOXOAUMOM
Ka)KJJOMy uesoBeKy. Bo3pacraeT uncio npodeccuil, mpyu oBlIaIleHUU KOTOPbIMHU TpeOyeTcs xopolas 6a3oBast
[IO/IFOTOBKA B 00J1aCTH BEPOSITHOCTHU U CTATUCTUKH, TaKasi IOJrOTOBKA BayKHA JJIsl IPOJIOJIKEHMSI 00pa30BaHUs
U JI71s1 yCIIEUTHOM NpodeccuoHaIbHON Kapbephl.

Kaxiplif yenoBeK MOCTOSIHHO NMPUHUMAET PELIeHHs Ha OCHOBE MMEIOIIUXCS y HEro JaHHbIX. A Ui
00OCHOBAHHOTO MIPUHATHUS PEIICHUS B YCIOBUSIX HEJIOCTATKA WM U30BITKA HH(DOpMAITMK HEOOXOAUMO B TOM
YHCIIe XOPOIIO CPOPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIIICHHE.

VIMeHHO 103TOMY OCTpPO BCTajla HEOOXOIUMOCTh C(OPMHUPOBATH y 00yUarOIUXCsl (PYHKIIMOHAIBHYIO
IPaMOTHOCTh, BKJIIOYAIOLIYIO B ce0sl B KaUeCTBE HEOTHEMJIEMOM COCTABIISAIOLIEH yMEHHE BOCIPUHUMATH U
KPUTHYECKH aHAM3UpOBaTh HMHQPOpPMAIMIO, TMPEJACTABICHHYI0 B pa3IU4HbIX (Qopmax, MMOHUMATh
BEPOATHOCTHBI XapakTep MHOTHX pPEaJbHBIX IPOILIECCOB M 3aBHUCHUMOCTEH, MPOU3BOIUTH IMPOCTEHIINE
BEPOATHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMHU IPUHIUIIAMU cOOpa, aHAJIN3a U MPECTABICHUS TaHHBIX
W3 pPa3MYHBIX cdep KU3HU O00IecTBa M TOCYIapCTBa MpUOOIIaeT 00ydyaromuxcs K OOIEeCTBEHHBIM
uHTepecaM. M3yuenne ocHOB KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHu3aluy nepedopa u noacuéra yucia
BapUaHTOB, B TOM 4YHCJ€ B HPUKIAJHBIX 3aJadyaXx. 3HAKOMCTBO C OCHOBaMHU TEOpHM TIpadoB cO31aET
MaTeMaTHuecKuil (yHIaMeHT A (GOpMHPOBAHUS KOMIIETEHIMH B 00JacTh MHGOPMATUKU U IUPPOBBIX
TexHojoruil. [Ipn M3ydyeHUM CTaTUCTHKU M BEPOSITHOCTU OOOTallaroTCs MPEACTaBICHHUS O0y4aroluxcs o
COBPEMEHHOM KapTUHE MHUpa U METOJIaX €ro UcCieI0BaHus, popMHUpyeTcs MOHUMaHUE PO CTATUCTHKHU KaK
MCTOYHHKA COLMAIIbHO 3HAYMMOM MH(OPMAIMK U 3aKJIaIbIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBILIICHUS.

B cooTBeTcTBHM € JaHHBIMU LEISIMU B CTPYKType HpOrpaMMbl yueOHOro Kypca «BeposTHOCTH M
CTaTUCTHKA» OCHOBHOTO OOHIero oOpa3oBaHMs BBIJIEICHBI CIEIYIOIIME COAEpKATeIbHO-METOINUYECKHE
muann:  «[IpencraBnenre JaHHBIX M ONKMcCAaTeNbHAs CTAaTUCTUKa», «BeposaTHOCTHY», «DJIeMEHTHI
KOMOMHATOpUKH», «BBeieHne B T€OpHUIO IrpadoBy.

Copepxanne nuHun «lIpencraBieHne NaHHBIX U ONUCATENbHAs CTATUCTUKA» CIYKUT OCHOBOHM JUIS
dbopMupoBaHUsS HaBBIKOB pabOThl ¢ uHGpOpMalued: OT YTeHUS W MHTEepHpeTauuud HH(opManuu,
Mpe/ICTaBJIeHHON B TabiuIax, Ha AUarpaMMmax U rpadukax, 10 cOopa, mpeacTaBiIeHUs U aHallu3a IaHHBIX C
HCTOJb30BAHUEM CTAaTHCTHYECKUX XapaKTePUCTUK CpPeAHMX M pacceuBaHus. PaboTas ¢ JaHHBIMH,
oOyyJaroluecsi ydarcsi CUMTBIBaTh M MHTEPIPETUPOBATh JaHHbBIC, BBIIBUTATh, ApryMEHTHPOBaTh H
KPUTUKOBaTh MPOCTEHININE THIOTE3bl, Pa3MBIIUIATh HaJ (aKkTOpaMu, BbI3BIBAIOIIMMU H3MEHUHUBOCTH, W
OLICHMBATh UX BIIMSHUE Ha pacCMaTpUBaEeMble BEIMYMHBI U MPOIIECCHI.



NHTYUTHBHOE MNpENCTABICHUE O CIy4ailHOM HM3MEHYMBOCTH, HCCIIEIOBAHUE 3aKOHOMEPHOCTEH U
TEHJCHUUI CTAHOBUTCSI MOTUBUPYIOIIEH OCHOBOMW JIJI1 U3YYEHHUS TEOPUH BEPOSITHOCTEH. bonbioe 3HaueHue
UMEIOT IPAKTUYECKUE 33aJaHUs], B YACTHOCTH OIIBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJEIISIMH.

[lonaTHEe BEpOSITHOCTH BBOJIMTCS Kak Mepa MpaBAonogoOus ciydaiHoro coobitus. Ilpu m3yuenun
yueOHOro Kypca oOydaroIiuecs 3HAKOMSTCS C MPOCTEHIIMMU METOJIaMU BBIYHUCIICHHS BEPOSTHOCTEH B
CIIy4alHbIX SKCIIEPUMEHTaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXO/aMHU, BEPOSATHOCTHBIMU 3aKOHAMH,
MO3BOJISIOMIMMHU CTaBUTh M peIaTh Oosiee CIOXKHbIE 3a7a4d. B y4eOHBIH Kypc BXOISAT HadalbHbIC
IIPEJICTABJICHMS O CIIy4allHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamMkax yueOHOro Kypca OCyIIecTBIsSeTCS 3HAKOMCTBO 00YYarOIIMXCsl ¢ MHOXKECTBAMH U OCHOBHBIMU
orepaiusMi HajJ MHOKECTBaMH, PACCMATPUBAIOTCSA MPUMEPhl MPUMEHEHUS ISl PELICHUs 3a/1ay, a TaKxke
HCII0JIb30BaHUs B APYTUX MaTeMaTUYECKUX Kypcax U y4eOHBIX IIpeIMeTax.

B 7-9 xnaccax uzydaercst yueOHbINH Kypc «BeposITHOCTh U CTAaTHCTUKA», B KOTOPBIA BXOJAT Pa3/IeIIb:
«[IpeacrapneHue NaHHBIX U OMUCATeNbHAs CTAaTHCTUKA», «BeposaTHOCTHY, «DJIeMEHThl KOMOMHATOPHUKUY,
«BBenenue B Teoputo rpadoBy.

Ha usyuenue yuebHoro kypca «BeposTHOCTb 1 cratuctuka» orsogutcs 102 yaca: B 7 kinacce — 34 yaca
(1 gac B Hexenmo), B 8 kimacce — 34 gaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 gac B Hezeno).



COJEPKAHUE ObYYEHUA
7 KJIACC

[IpencraBienre naHHBIX B BUAEe TaOMUI, AuarpaMm, rpaukoB. 3aroJHEHHWE TaOJUL, YTCHHE U
MMOCTPOCHUE qUarpaMm (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX). UTeHHE rpad) kOB peabHbIX MPOIIECCOB.
W3Bneuenne nHpopMalMy U3 AUarpamMm U TaOJIHIL, HCIIOIB30BaHUE U HMHTEPIIPETAIS TaHHBIX.

OmnwmcarenpHas CTAaTUCTUKA: cpeHee apu(METHIECKOe, MeIaHa, pa3Max, HauooJblee 1 HauMEHBIIIee
3Ha4YeHUs1 Habopa YMCIIOBBIX JaHHBIX. [[puMepsI ciryuyaitHOH N3MEHUYNBOCTH.

CrnydaiiHBId OKCIIEpUMEHT (ONBIT) W ciay4daiiHoe coObiTHe. BepositHocth um  yactota. Posb
MaJIOBEPOATHBIX M MPAKTHUECKU JOCTOBEPHBIX COOBITHII B mpupoze U B obuiectBe. MoHeTa U UrpaibHas
KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmuHbL Ywcino pédep W CyMMapHas CTEICHb BEpIIUH.
[IpeacraBnenue o cBszHoctu rpada. llemn m mmknel. [lytm B rpadax. O6xon rpada (3HIepoB MyTh).
[IpencraBienne 06 opueHTHpPOBaHHOM rpade. Pemenue 3aaau ¢ momoiisko rpados.

8 KJIACC

IIpencraBneHue AaHHBIX B BUJIE TaOJIUL, TUarpaMM, rpadukos.

MHOXecTBO, JIEMEHT MHOKECTBA, MOJMHOXeCTBO. Onepanuu HajJ MHOXECTBaMHU: OObEJUHEHUE,
nepeceueHue, aonosHenue. CBoiicTBa omepanuil HaJl MHOYKECTBAMU: IEPEMECTUTEIBHOE, COYETaTENbHOE,
pacnpeenuTenbHoe, BKiItoueHus. Vcnonib30Banne rpapuueckoro nNpeacTaBlIeHns MHOKECTB JJIs ONMCaHUS
pEaJIbHBIX ITPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a1a4.

W3mepenue paccenBaHMs JaHHBIX. Jlucmepcust M CTaHIApTHOE OTKIOHEHHME YHUCIOBBIX HaOOpOB.
JlnarpaMma paccenBaHusl.

DneMeHTapHbIE COOBITHA CitydaitHOTO ombita. Cirydaitabie coObITHA. BepositHoCcTH cOOBITHIA. OTIBITHI €
PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU cOObITUAMU. CiydaiiHblii BbIOOpP. CBsI3b MEX]y MaJOBEPOSATHBIMU U
MPAKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B NIPHPO/JIE, OOLIECTBE U HAYKeE.

HepeBo. CBolicTBa 1E€pEBbEB: EAMHCTBEHHOCTH ITYTH, CYIIECTBOBAaHUE BUCAYEH BEPIIMHBI, CBA3b MEXKY
YKCJIOM BEpUIMH U yuciioM pédep. [IpaBuno ymHoxkeHus. Pemienue 3aa4 ¢ HoMoIbo rpagos.

IIpotuBomnonoxHsle coObITHA. [lnarpamma Oitnepa. OObeAUMHEHHE M IEpPECEYeHUE COOBITHIA.
HecoBmecTHble coObiTHs. @opmyrna CIOXKEHHMsS BEpOSTHOCTEH. YcCIOBHas BeposTHOCTh. IIpaBuio
ymHoxkeHusi. HesaBucumbie coOwitusd. IlpencraBienne skcnepuMeHTa B BHJAE AepeBa. PelieHue 3amgay Ha
HaxO0’KJICHHE BEPOSTHOCTEH C MOMOIIBIO JIEPEeBa CIyHaitHOTO SKCIIEPUMEHTA, IUarpamm Jidiepa.

9 KJIACC

IIpencraBnenue JaHHBIX B BUAE TaONUI], AUarpamm, rpaukoB, UHTEpIpETalus JaHHbIX. UTeHue U
MIOCTPOEHUE TAOIUL, TUarpamMm, rpauKoB MO PEaJTbHBIM JaHHBIM.

[lepecranoBku u ¢akropuan. Coueranus u uncio coueranuil. Tpeyronbauk Ilackans. Pemenue 3anau
C UCTIOJIb30BaHUEM KOMOMHATOPUKHU.

I'eomerpuueckast BeposTHOCTh. CilydaifHbIi BBIOOP TOUKH U3 (UTYphI HA IIJIOCKOCTH, U3 OTPE3KA U U3
YT OKPY’KHOCTH.

Ucnwiranue. Yenex u Heynada. Cepus UCHbITaHU 10 nepBoro ycnexa. Cepus ucnsiTanuil bepaynu.
BepositHOCTH cOOBITHH B cepun UCTIBITaHUN bepHysu.

CrnyuaiiHas BeIMYMHA M PAcCHpEEICHUE BEPOSATHOCTEH. MareMaTuyeckoe OKUIAHUE U AMCIIEPCUS.
[IpuMeppl MaTeMaTM4ECKOTO OXKHMJIAHMS KaK TEOPETUYECKOTO CPEJAHETO 3HAYEHHs  BEJIIMYMHBIL.
MareMatnueckoe OXMUJAHUE U JHMCHEPCHs CIyYalHOM BEIIMYUHBI «UUCIO YCIIEXOB B CEPUU HCMBITAHUN
bepuymm».

[TonsaTtue o 3akoHe O60nbIINX yKces. M3MepeHne BeposTHOCTEH ¢ MOMOIIbI0 4acToT. Poib U 3HaueHue
3aKOHa OOJIBIIMX YKCEN B IPUPOJE U OOLIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIIPOT'PAMMbBLI YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJabTAaThl OCBOCHHUS MPOTrpaMMbl yuyeOHOro Kypca «BeposSTHOCTh M CTaTHCTHKA»
XapaKTEePU3YIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, I€HHOCTHBIM
OTHOLUEHUEM K JOCTHKEHUSM POCCUWCKUX MaTEMaTUKOB M POCCUMCKOM MaTEeMaTU4YECKOM UIKOJbI, K
UCIOJIb30BAHUIO ATUX JOCTUKEHHM B IPYTUX HayKax U MPUKIAJAHBIX chepax;

2) rpa:kKIaHCcKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMOJTHEHUIO 00513aHHOCTEH TpakIaHWHA U pear3aliy ero Mpas, IPeICTaBICHUEM O
MaTEeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, MPOLEAYP I'Pa)KIaHCKOIO
oOmiecTBa (HampuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCY>KICHHUIO STUYECKUX MPoOieM, CBA3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTH)KCHUN HayKU, OCO3HAHHEM BaXKHOCTH MOPAJIbHO-3THYECKUX MTPUHIIUIIOB
B JAECATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOM Ha aKTUBHOE y4aCTHE B PEIICHUH MTPAKTUYECKUX 3a7a4 MaTeMaTUUECKOI HAIIPaBJIECHHOCTH,
OCO3HAaHHWEM BAXHOCTH MATEMAaTHYCCKOTO OOpa30BaHUS HA TPOTSHKCHHH BCEH KM3HU IS YCICITHOU
po(ecCHOHATLHON JEATCIIBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM W
MIOCTPOCHUEM WHJUBUIYATbHOW TPACKTOPUU OOpa30BaHUS W JKU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIOCOOHOCTBIO K AMOITMOHATILHOMY M ACTETUYECKOMY BOCTIPUATHIO MATEMATHUECKUX 0OBEKTOB, 3a/1a4,
pelIeHu, pacCcyX1eHHi, YMEHUIO BUAETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MIO3HAHUS:

OpUEHTAIIMEeH B JEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJICTABICHUNW 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOABI U OOIIECTBA, MTOHUMAHUEM MaTEMaTHYECKON HAyKH Kak
cdepbl YeIoBEUECKOM NeATENbHOCTH, STAaloB €€ pa3BUTHS M 3HAYUMOCTU MJIA PA3BUTHUS IMBUIM3AINH,
OBJIAJICHUEM SI3bIKOM MaTeMaTUKU M MaTEeMaTHYECKOM KYJIbTYpOH Kak CpEACTBOM IIO3HAHUA MUDA,
OBJIAJICHUEM MPOCTEHIITMMHU HABBIKAMH UCCIIEIOBATEIHCKOMN A TEIHHOCTH;

6) ¢usuueckoe BocnuTaHHe, (GOpMHPOBAHHE KYJILTYPbI 310POBbS H 3MOLHMOHAJILHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IPUMEHSATh MATEMATHUECKUE 3HAHUS B UHTEPECAX CBOETO 3710POBBS, BEAEHUS 3I0POBOTO
oOpa3a Xu3HH (30pOBOE MUTaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUHN U OTIIbIXA, pEryisipHas pu3ndecKas
aKTUBHOCTb ), COPMUPOBAHHOCTHIO HaBbIKA Pe(IIEKCUN, IPU3HAHUEM CBOETO IpaBa Ha OINOKY U TaKOTO JKe
rpaBa Jpyroro 4ejJoBeKa;

7) 3K0JI0OTHYeCKOe BOCTIMTAHHUE:

OpUEHTAIINEH HA MPUMEHEHNE MaTEMAaTUUECKUX 3HAHWM JJI PEIICHUs 33/1a4 B 00JaCTH COXPAaHHOCTH
OKPY KaIoIen Cpe/Ibl, TUIAHUPOBAHUS TIOCTYITKOB M OI[EHKH MX BO3MOXXHBIX TTOCJIEICTBHU JJISI OKPYXKAIOIeH
Cpelbl, 0CO3HAHHEM TTI00aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;

8) ajanTanmus K M3MEHAIIUMCS YCJIOBUSM COUMATbHOH M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBHUSAM B YCJIOBHUSX HEONPEACIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO NIEATeITbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX JIIOJICH,
pHOOpPETaTh B COBMECTHOM JI€ATETHHOCTH HOBBIE 3HAHUS, HABBIKH U KOMIIETCHIIMH U3 OTBITA APYTHUX;

HE00XOIMMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHCIe (OPMYTUPOBATH HJIEH, MMOHSTHSI,
TUTIOTE3bI 00 00BEKTaX W SIBJICHUSIX, B TOM YHCIIC paHEe HEM3BECTHBIX, OCO3HABAThH Ee(PHUIIUTHI COOCTBEHHBIX
3HAHWUM U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE Pa3BUTHE;



CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO CUTYAIIHIO KaK BHI30OB,

TpeOyIoUIHii KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U JeHCTBUS, (HOPMYIUPOBATh U OIICHUBATD

PHUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.
METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKU MAaTeMaTHUECKUX OOBEKTOB, MOHSITHH,
OTHOWICHUHA MEXIY MOHATUSAMH, (OPMYyIHpPOBATH OINPENEICHUsI TOHSATHHA, YyCTaHABIUBAThH
CYIIECTBEHHBbIN IMpHU3HAK KJIacCU(UKAaLMU, OCHOBaHMS AJsi OOOOLIEHHsS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OpPMYJIHMpOBaTh U  IPeoOpa3oBbIBaTh  CYXKJIEHHsS:  yTBEpPIUTEIbHbIE U
OTpULIATENIbHBIE, €IUHUYHBIC, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJIATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpEUYUs B (PaKkTax, JaHHbIX,
HAOJMIOACHUAX M YTBEPXKAEHUSX, IpelylaraTb KPUTEPUU MJIs BBIIBIEHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JeJIaTh  BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTUH;

pa3duparhb J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (IIPSIMBIE U OT MIPOTUBHOTO), TPOBOINUTH
CaMOCTOSITENTPHO ~ HECJIOKHBIE ~ JIOKA3aTeNbCTBA  MaTeMaTH4YecKnX  (DakToB,  BBICTPAaWBATh
apryMeHTaLuI0, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCOO pemieHust y4eOHOH 3amaud (CpaBHHMBATh HECKOJIBKO BapUAaHTOB pEIICHUS,
BbIOMpPATh HauboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSITENbHO BBIIECICHHBIX KPUTEPHUEB).

Ba3oBrble ucciienoBaTebLCKue AeiCTBHSA .

UCIIOJIB30BATh BOMPOCH KaK UCCIIEI0BATEIbCKHI HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOIPOCHI,
bUKCHPYIOIME TPOTUBOPEUHE, MPOOJIEMy, CaMOCTOSTEIbHO YCTaHABIMBAaTh MCKOMOE W JAHHOE,
(GbopMHpPOBATh TUIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOANUTH TI0 CAMOCTOSITENILHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIA SKCIEPHUMEHT, HEOOJbIIOe
UCCIICIOBaHHE TI0 YCTAHOBJCHUIO OCOOCHHOCTEH MAaTeMaTHYECKOro OO0BEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKIY COOO0M;

CaMOCTOSTENILHO ~ (OPMYJIMpPOBaTh OOOOINEHHS ¥ BBIBOJABI MO pe3yjibTaTaM IMPOBEAEHHOTO
HaOJIIOJICHNs, MCCIICOBAaHMs, OICHUBATh JIOCTOBEPHOCThH IMOJYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB H
0000I1IeHMI;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHE TPOLECCA, a TAKXKE BBIABUTATh MPEAINOJIOKECHUS O €ro
Pa3BUTUH B HOBBIX YCJIOBUSX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIMH, JTAaHHBIX, HEOOXOIUMBIX JJIS peIIeHUs
3aJauu;

BBIOMpaTh, aHAJIM3UPOBATH, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATh MH(OPMALNIO Pa3IUUHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

BbIOMpaTh (POpMY MpecTaBleHUs MHPOPMALMU U WILIIOCTPUPOBATh pelllaeMble 3ajjaud CXeMaMu,
auarpaMmMmaMM, HHOUM rpadukoi 1 uX KOMOMHALMSIMY;

OLICHMBATh HAAE&KHOCTh HH(OpPMALMKM 1O KPUTEPHUSIM, MPEIJIOKEHHBIM  yYUTENIeM  WJIU
c(OpPMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHuKkaTHBHBIC yHHBepcalbHble YYeOHbIC 1eHCTBHUSA:

BOCIIPUHUMATH U (POPMYITUPOBATH CYXJICHUS B COOTBETCTBUHU C YCIOBUSMHU U ILIETISMHU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX M NMUCBMEHHBIX TEKCTaxX, AaBaTh
MOSICHEHHMSI 110 XO/1y pElIeHHs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEeHHBINH Pe3yJIbTaT;



e B X07e 00CYX/IEHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY 0OCYXJIaeMOW TE€MBbI, IPOOIEMbI, peraeMoi
3a7a4M, BBICKA3bIBATH WJICH, HAIEJICHHBIC HA ITOHMCK PEIICHMS, COMOCTABISATH CBOU CYXICHHS C
CY)KICHUSAMH JIPYTMX YYaCTHUKOB [Hajora, OOHAPY)KMBATh pa3iM4de M CXOJCTBO IO3UIHH, B
KOPPEKTHOH Gopme (HOopMyIHpPOBATH PA3HOTIACHS, CBOU BO3PAKECHUS;

® TIPEJCTABIATH PE3YJNbTaThl PEIICHHWS 3aJadd, OSKCICPUMEHTa, HCCIECJOBAaHMs, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (POpPMAT BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTAIlMd U OCOOCHHOCTEH
ayJAUTOPUH;

® [IOHMMAaTh U UCMOJIB30BATh MPEUMYIIECTBA KOMAHIHON M WHAMBHUIYAIbHON pabOTHI MPHU pelIeHUuN
y4eOHBIX MaTeMaTHYECKUX 3a]1ay;

® [IPUHUMATH IEJIb COBMECTHOH JEATENbHOCTH, IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOW DPabOTHI,
pacmpeneniaTs BHIbI paboT, 10roBapuBaThCs, 00CYXKIATh MPOLECC U pe3yinbTaT padoThl, 0000IaTh
MHEHUS HECKOJIbKHX JIFO/IeH;

® Y4acTBOBAaTh B IPYNIOBBIX hopmax paboThl (00CYkKIeHNS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMbI U
ApYrHe), BHITOIHITH CBOIO YacTh PaObOTHI U KOOPIMHHUPOBATH CBOU JICHCTBHUS C APYIMMHU WICHAMHU
KOMaHJIbl, OIICHWBAaTh KAdyeCTBO CBOETr0 BKJaJa B OOUIMIA TNPOAYKT IO KPUTEPHUSM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

PeryasiTuBHbIe yHHBepcalbHbIe y4eOHbIe AeiicTBUSA

Camoopranuzanmusi:
® CaMOCTOSITEIBHO COCTABJIATH IJIaH, AITOPUTM PEIICHUs 3a1a4u (WM ero 4acThb), BBIOMpaTh criocod
perieHust ¢ y4éToM UMEIOIIUXCS PEeCYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ YIETOM HOBOUM HH(OPMAITHH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJIEKT:
e BIAJACTh CIOCOOaMH CAMONPOBEPKH, CAMOKOHTPOJISL TMpolecca W  pe3ysbrarta pelIeHus
MaTeMaTHYeCKOH 3a7auu;
® MpEeABHUAETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MIPH PEIICHUU 33/1a4, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAJACHHBIX OIHUOOK, BHISIBICHHBIX TPYTHOCTEH;
® OICHMBATh COOTBETCTBUE pe3yNbTaTa ACSITENbHOCTH MOCTAaBICHHON LIETH U YCIOBUSAM, OOBACHATH
MPUYMHBl  JOCTUXKEHHUS] WIM HEAOCTH)KeHHUS 1€, HaXOJUTh OIMHMOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHI1y 00yueHus B 7 kjacce 00y4yaroIuiics MOIyduT caelyroline NpeAMeTHbIE pe3yIbTaThl:

Yurate MHPOpMAIHIO, IIPEICTABICHHYIO B Ta0IMIIAX, HA UarpaMMax, IpeCTaBIATh JaHHbIE B BUE
Ta0JINL, CTPOUTH TUarpaMmsl (CTOIOHUKOBBIE (CTOJIOUATHIE) M KPYTOBBIE) 110 MAaCCHBaM 3HAUEHUH.

OnuceiBaTh U WHTEPIPETUPOBATh peajibHbIE YHCIOBBIE NaHHbIEC, MPEACTaBICHHbIE B TaOIUIAX, Ha
auarpammax, rpadukax.

Hcnonb30Bath JUisi ONUCAHUS TaHHBIX CTATUCTUYECKUE XapaKTEPUCTUKH: CpelHEe aphu(PpMETHUECKOe,
MeAraHa, Haubosblllee 1 HAaMMEHbIIIee 3HaUeHUs, pa3Max.

Hmerb mpeacTtaBieHHe O CiydailHOW H3MEHYMBOCTM Ha MpHUMEpax IeH, (U3NYECKUX BEJIHYHH,
AHTPOIIOMETPUUYECKUX JIaHHBIX, UMEThH MIPEICTABIEHUE O CTATUCTUYECKOW YCTONYUBOCTH.

K xonIty 06yuenus B 8 kjiacce 00y4Jaromuics MoxyduT CIECAYIONHME TPEIMETHBIC PE3YJIbTATHI:

W3Bnekats 1 mpeodpazoBbIBaTh HHGOPMAIUIO, IPEICTABICHHYIO B BUJIE TaOIUL, AMarpaMm, TpapuKoB,
NPEJCTaBIATh JaHHbIE B BUE TaOJHII, AUarpamMm, rpaduKoB.

OnucelBaTh JaHHBIE C IIOMOIIBIO CTAaTUCTMYECKUX IIOKa3aTeleil: CpeAHMX 3HAYEHMH U Mep
paccenBaHus (pa3Max, JUCTIEPCHS M CTAaHIaPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYCHUI M YaCTOTHI COOBITHI, B TOM YHCJIE IO PE3YJIbTaTaM U3MEPECHUIMA
1 HaOIOICHUA.



Haxoauth BepOSITHOCTH CITy9aifHBIX COOBITHM B OTBITaX, 3HAs BEPOATHOCTH JIEMEHTAPHBIX COOBITHH,
B TOM YHCIJIE B OTBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Hcnonp3oBate TrpaduyuecKkue MOIETH: JEPEeBO CIy4alHOrO SKCIEpPUMEHTa, AMarpamMmbl Oiiepa,
YKCIIOBAs NpsMasl.

OnepupoBarh NOHATUSMU: MHOKECTBO, ITOJAMHOKECTBO, BBIIOJHATh ONEPALMH HaJ MHOXKECTBAMMU:
oObeIMHEHUE, TepecedyeHue, IOIMOJIHEHUE, MEePeUUCIsATh JJIEMEHThl MHOXXECTB, MPHUMEHITh CBOWCTBA
MHO>KECTB.

Hcnonp3oBath Trpaduyueckoe MpeICTaBICHHE MHOKECTB M CBS3€H MEXIy HHUMHU JISi ONHCAHHS
MIPOLIECCOB U BJICHUH, B TOM UHKCJIE [IPU PELICHUH 3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB U KYpCOB.

K koH1y 00y4enus B 9 kjacce 00yJaronuiics Moy4duT CIeIyIOIIUe MpeIMETHbIE Pe3yIbTaThl:

W3Bnekath U npeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX MCTOYHUKAX B BUJC
Ta0JIuIl, AUarpaMm, Tpad)KoB, IPEICTABISITH JaHHBIC B BUJIE TAOJHII, JHArpaMm, TpaduKoB.

Pemarsb 3aaun opraHn30BaHHBIM IIEPEOOPOM BapHUaHTOB, a TAKKE C UCIOJIb30BaHUEM KOMOMHATOPHBIX
MpaBUJ U METOJIOB.

Hcnonp30BaTh onucaTellbHbIE XAPAaKTEPUCTUKHU JJIi MACCUBOB YHUCIIOBBIX JIAaHHBIX, B TOM YHCIIE
CpEIHUE 3HAUECHUS U MEPbI paCCEUBAHUSI.

HaxomuTh 4YacToThl 3HAUE€HUNW W YACTOTHI COOBITHSA, B TOM 4YHUCIE TMOJB3YSICh pe3yIbTaTaMu
MPOBEAEHHBIX U3MEPEHUN U HAOTIOICHUIA.

Haxoauth BeposSITHOCTH CIy4allHBIX COOBITMM B W3Y4YEHHBIX OIBITaX, B TOM YHCJIE B ONBITaX C
PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPUSIX HCIIBITAHUN 10 TMEPBOrO ycIexa, B CEpHUsixX
ucnslTanui bepnyinu.

Nmetsb npeacraBiaeHue o ciydyailHOW BEIMYMHE U O Paclpe/ieIEHUN BEPOSTHOCTEM.

Nwmetp npeacTaBieHre O 3aKOHE OOJBIINX YUCEN KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B CIydalHOU
M3MEHYMBOCTH U O POJIU 3aKOHA OOJIBIIINX YHMCEI B IPUPOJIE U OOIIECTBE.



TeMaTnuyeckoe IIAHUPOBAHME.

7 riacce
B pamkax peanuzauyuu mooyna «lllkonvnsiit ypok» Ilpozpammer eocnumanusa 3anjianupoéansl ypoKu
Ne63, 102
Ne ni/n | Tema ypoka ‘ Kou1-Bo yacoB

IloBTOpeHue (2 yaca)

1 Cl10)keHUE ¥ BRIUUTAHUE MTOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEI 1
2 YMHOKEHHUE U JIJICHHE TTOJIOKHUTEIbHBIX U OTPUIIATEIIHHBIX YHCEI 1
Boipa:keHusi, TO:/1ecTBa, ypaBHenus (18 yacos)
3 UwciioBbIe BEIPAKECHUS 1
4 BripaskeHus ¢ IepeMEHHBIMU 1
S) CpaBHeHUE 3HAUEHUH BBIPAKEHUI 1
67 CBOMCTBa OECTBUN HAJ YACIAMU 2
8-10 | ToxnectBa. ToxaecTBEeHHBIE MPEOOPA30BaHMS BEIPAKEHUH 3
11 Kontpoabnas padora Nel «IlpeodOpa3zoBanue BoIpaskeHHii» 1
12 YpaBHEHME U €r0 KOpHU 1
13-14 | JluneiiHOe ypaBHEHHE C OJJHOM MepeMEHHON 2
15-16 | Pemenue 3a7a4 ¢ HOMOIIBIO YpaBHEHHI 2
17 Cpennee apudMeTHIECKOE, pa3Max u MOja 1
18-19 | Menuana Kak CTaTUCTUYECKAs XapaKTePUCTUKA 2
20 KonTpoJsbHas padora Ne 2 «YpaBHeHuUsI ¢ 0JHOH NepeMeHHO» 1
Dyukuum (12 yacos)
21 Urto Takoe QpyHKIUs 1
22 Brruncnenue 3naueHnii GyHKIMH o hopmyiie 1
23-24 | I'paduk pynkuuu 2
25-26 | [IpsiMast nponopurOHAIBHOCTH U €€ rpaduK 2
2728 | JIuneitnas GyHKIMs U ee rpaduk 2
29-31 | B3auMHOe pacnoyioxXeHne rpaKOB JTMHEWHBIX (PYHKITHHA 3
32 KonTpoJsbnas padora Ne 3 «JInneiinasg GpyHKIus U ee rpadpux» 1
Crenenb ¢ HaTypaJbHBIM NOKa3aTejeM (12 yacoB)
33-34 | OnpeneneHne CTEIICHHA C HATYPALHBIM ITOKa3aTelIeM 2
35-36 | YMHOXEHHUE U IeIEHUE CTEIIEHEN 2
37-38 | Bo3BeneHue B cTeneHb MPOU3BEICHHS U CTCIICHH 2
39 OJHOUJIEH U €r0 CTaHAAPTHBIN BUJT 1
40-41 | YMHOXeHHe OJHOWIECHOB. Bo3BeieHNe 0THOUIICHA B CTENICHb 2
42-43 | Oynxuun y = x2 uy = x> u ux rpaduku 2
44 KonTpoJsbHas padora Ne 4 «CteneHb ¢ HATYpaJabHBIM IOKa3aTeJaeM» 1
Muoro4sensl (18 yacos)
45-46 | MHOTOYICH M €ro CTaHIaPTHBIN BUJI 2
47-48 | CnoxkeHre ¥ BBIYUTAaHHE MHOTOYJICHOB 2
49-51 | YMHOXEHHUE OJTHOUJICHA HA MHOTOUJICH 3
52-54 | BeiHecenme 00Iero MHOXHTEIS 32 CKOOKH 3
55 KonTposbnas padora Ne 5 «Cymma, pa3HOCTH MHOT04J1€HOB) 1
56-58 | YMHOXEHHEe MHOTOYJIeHa HA MHOTOWICH 3
59-61 | PaznoxeHHe MHOTOYJICHa HA MHOKUTEIU CIIOCOOOM IPYIIHPOBKH 3
62 Kontpoabnasi padora Ne 6 «[IpousBeneHne MHOTO4JIEHOBY 1
63 Mamemamuueckan uzpa ""Kozoa-mo écé nauunanocn" 1
DopMyJibl COKPAIEHHOT0 YMHOkeHus (20 yacoB)
64-66 | Bo3BeneHue B KBapaT CyMMBI M Pa3HOCTH JIBYX BBIPAKCHHUN 3
67-68 | PaznoxeHne Ha MHOXKUTEIH C IOMOIIBIO (POPMYIT KBaJIpaTa CyMMBbI U 2
KBaJpaTa pa3HOCTH
69-70 | YMHOXEHHE pa3HOCTH JIBYX BBIPAKEHUI HA UX CyMMY 2




71-73 | PaznoxeHue pa3HOCTH KBAJAPAaTOB HA MHOKUTEIN 3
74 KontposbHas padora Ne 7 «@opmyJibl COKPANIEHHOT0 YMHOKEHH S 1
75-76 | PaznoxeHne Ha MHOXKUTEIH CYMMBbI U Pa3HOCTH KyOOB 2
77-78 | IlpeobpazoBaHue 1EIOTO BBIPAKECHUS B MHOTOUJICH 2
79-82 | IlpumeHeHne pa3IMYHBIX CIIOCOOOB JIJIs Pa3JI0KCHHS HA MHOYKUTEITU 4
83 KonTpoJubnas pabora Ne 8 «IIpeodpa3oBaHusi meJbIX BbIPasKeHU D) 1
CucreMbl JuHelHbIX ypaBHeHui (12 yacoB)

84 YpaBHEHHE C 1BYMS IEPEMEHHBIMU 1
85-86 | I'paduk TMHEHHOTO YpaBHEHHUS C IBYMS IEPEMEHHBIMHU 2
87-88 | Cucrempl ABYX JTMHEHHBIX YPaBHEHUH C ABYMsI IEPEMECHHBIMH 2
89-90 | Crocob moicTaHOBKU 2
91-92 | Cnoco0 cioxeHus 2
93-94 | Pemenue 3aa4 ¢ TOMOIMIBIO CUCTEM YpaBHEHUN 2

95 Kontpoabnas padora Ne 9 «CucremMbl JUHEHHBIX YPABHEHH I 1

O6o6maruiee nopropenne (8 yac)

96 YpaBHEHUS ¢ OJTHOW IEPEMEHHOM 1
97-98 | Pemenue 3a1a4 ¢ MOMOUIBIO ypaBHEHUS 2

99 Jlunetinas QyHKIUSA 1

100 CreneHb ¢ HaTypaJbHBIM [T0KA3aTEIEM U €€ CBOMCTBA 1
101 DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS 1
102 Hzpa "Mamemamuueckuii oemexmug'’ 1
8 kiacc
B pamkax peanuzayuu mooyna «lllkonwvhnotit ypok» Ilpozpammel éocnumanusn 3anianupoeansl ypoKu
Ne67,136
Neni/nt Tema ypoka Kou-Bo
4acoB
IloBTOpenue (2 yaca)
1 DOpMyITBI COKPAIEHHOTO YMHOKEHUS 1
2 CucreMbl TMHENHBIX YPAaBHEHHUN 1
PanuonanbHblie 1podu u ux cBoiicTa (21 yac)
34 PannoHanbHbIe BeIpaXeHUs 2
5-6 OcHoBHOE CBOMCTBO po6u. CokpalieHue npooeit 2
7-8 CrnosxeHue ¥ BBIYUTaHUE ApoOeli ¢ OTMHAKOBBIMH 3HAMEHATEIISIMU 2
9-11 Crno’xeHue ¥ BIYMTaHKE ApoOel ¢ pa3HbIMU 3HaMEHATENIMU 3
12 KonTposbnas padora Nel 1
«PanmoHaJbHbIE IPO0H M UX CBOICTBAY»

13 IIpeocmasnenue oannvix. OnucamenvHas cmamucmuxa 1

14 Cnyuaiinas usmenyugocms. CpedHue yuci08020 Habopa 1

15 Cayuatinvie coovimus. Beposmuocmu u yacmomaoi 1

16 Knaccuueckue modenu meopuu eepossmuocmeii: Monema u uepanbHas KOChb 1
17-18 | YmHOXeHue npobeii. Bo3penenne 1podu B CTETICHD 2
19-20 | Jlenenue npobeit 2
21-23 | IIpeoOpa3oBaHue paliMOHAILHBIX BHIPAXKEHUN 3
24-26 | Oynkuwms y = k/xu ee rpaduk 3

27 KonTpoubsnas padora Ne2 «IIpeodpa3oBaHue panoHaJIbHBIX 1

BbIPAKEHH D)
Onucamenvnan cmamucmuka. Pacceusanue oannvix (4 waca)

28 Omxnonenus 1

29 Jlucnepcus wucnosoco nabopa 1

30 Cmanoapmuoe omklioHeHUe YUCI108020 HAOOpa 1




31 ‘ Jluacpammul pacceusanus 1
KBaaparubie kopuu (18 yacoB)

32 PanmonaneHble uncia 1

33 WpparmonanpHbIe Yriciia 1
34-35 | KBaapatHbiii KopeHb. ApudMeTHYeCKH KBaAPaTHBINH KOPEHb 2

36 VpaBHeHue B x> = a 1

37 Haxosxienne npuOIMKeHHBIX 3HAYCHUH KBaJIpaTHOTO KOPHS 1
38-39 | dymkmma y = x u ee rpadux 2

40 KBajpaTHbIil KOPEHb U3 TPOU3BEACHUS U JpoOu 1
41-42 | KBagpaTHblii KOPEHB U3 CTEIICHU 2

43 KonTpoubsnas padora Ne 3 «KBaapaTHbie KOPpHID) 1

MmuoskecTBa (5 4acoB)

44 MHuoowcecmeso, noOMHOICECBO 1

45 Onepayuu Hao MHodcecmeamu: 0oveouHenue, nepeceyeHue, 0ONOJIHeHUue

46 Ceoticmea onepayutl HA0 MHOJICECMEAMU. NepeMeCcmumenbHoe, 1

couemamenvHoe, pacnpeoenumenbHoe, KII04eHUs

47 I'paguuecrkoe npedcmasnernue MHodcecme 1

48 Konumponvnas paboma no memam ""Cmamucmuxa. Muosxcecmea' 1
49-50 BriHeceHne 00111ero MHOKHUTEIIS 32 3HAK KOpHS. BHECEHHE MHOKHUTEIS TIO/T 2

3HaK KOPHS
51-52 | IIpeoOpa3oBaHue BeIpaXKCHUH, COJIEPIKAIINX KBaIpATHBIC KOPHH 2
53 [TpumeHeHue CBOMCTB apu(PMETHIECKOTO KOPHS 1
o4 KonTpoubnas padora Ne 4 «IIpumenenue cBoiicTB apugpmMeTniecKoro 1
KBQ/IPATHOT0 KOPHSD)
KBaapaTnble ypaBHeHus (24 yaca)
55-56 | Ompenenenue KBaJpaTHOTO ypaBHeHUs. HemosHble KBapaTHbIE YpaBHEHUS 2
57-60 | ®opmyna KOpHEH KBapaTHOTO YPaBHEHUS 4
61-63 Pelenue 3a1ay ¢ TOMOIIBIO KBA/IPATHBIX YPaBHEHUH 3
64-65 | Teopema Buera 2
66 KonTpoJsbHasi paGora NeS «KBaagpaTHoe ypaBHeHHe U er0 KOPHU» 1
67 Ypok-urpa "MaremaTudeckuii 60" 1
Bepoamnocmo cnyuaiitnozo coovimusn (6 uacos)

68 Onemenmapnvie cobvimus. Cayuaiinvle cooblmus 1
69-70 | Braconpusmcmeyrowue snemenmapusie coovimus. Beposmnocmu cobvimuii 2
71-72 | Onvimol ¢ pagHo803MON*CHLIMU dNleMenmaphbimu coovimusamu. Cryuatinsii 2

86100p

73 Ilpakmuueckas paboma "Onvimvl ¢ pagHOBO3MONCHLIMU IIEMEHMAPHBIMU 1

coovimuamu”
74-77 | Pemenue qpoOHBIX pallMOHAIbHBIX YpaBHEHUN 4
78-81 Pemenue 3a1ay ¢ IOMONIBIO0 pallMOHATIBHBIX YPABHEHUI 4
82-83 | YpaBHEeHHs ¢ mapaMeTpoM 2
84 KonTpoJsbHnasi padora Ne 6 «/lpoOHbIe panMOHAJbHBIC YPABHEHHUSD) 1
Beeoenue ¢ meopuio cpagpoe (4 uaca)
85 Jepeso 1
86 Ceoticmsa 0epesa: eOUHCMBEHHOCHb NYMU, CYUeCmE808aHue UcaYell 1
BEPULLHDL, CB513b MeAHCOY YUCTIOM BEPUIUH U YUCTIOM pEDep
87-88 | Ilpasuno ymmoorcenus 2
Hepagencrna (21 yac)
89-90 | YucnoBble HepaBEHCTBA 2
91-92 | CBoiicTBa YHCIIOBBIX HEPABEHCTB 2
93-94 | CnoxxeHre U YMHOXKEHHE YHCIOBBIX HEPABEHCTB 2
95-96 | [lorpentHocTh ¥ TOYHOCTh NPUOIHMKEHUS 2
97 Kontpoabnas padora Ne7 «HUucaoBble HepaBeHCTBA H MX CBOMCTBAa» 1




Cnyuaitnvle coovimus (8 uacos)

98 IIpomusononoscnoe coovimue 1
99 Juazpamma Diinepa. Obvedunenue u nepeceuerue coovimuii 1
100-101 | Hecosmecmuvie cobovimus. Dopmyna cioxiceHus 6eposmHocmell 2
102-103 | IIpasuno ymrooicenus eeposmuocmen. YciosHas 6eposmHocno. 2
Hezasucumvle coovimus
104-105 | Ilpeocmasnenue cuyuaiino2o sKcnepumenma 6 suoe oepesa 2
106-107 | Ilepeceuenue u 0ObETUHEHIE MHOKECTB 2
108 UwnciioBbIE TPOMEKYTKH 1
109-112 | Pemenue HepaBEHCTB C OJHOM IepeMEHHON 4
113-116 | Pemenue cucteM HEPaBEHCTB C OJHOM MEpEeMEHHOMN 4
117 KontposbHnas padora Ne8 «HepaBeHcTBa ¢ 01HOM MepeMeHHOH U MX 1
CHCTEMBI».
118 Tloemopenue, 060bowenue. [Ipeocmasnenue oanuvix. OnucamenvHas 1
CMamucmuxa
119 Iloemopenue, oboowenue. I paghoi 1
120 Koumponvnas paboma no memam "Cuyuaiinvie coovimus. Beposmuocme. 1
I'pagor”
CreneHns ¢ 1eabiM nokaszarejaem (10 yacon)
121-122 | OnpenencHue CTENICHH C IEJIBIM OTPHUIIATEIbLHBIM ITOKa3aTeIeM 2
123-124 | CBolicTBa CTEIEHH C LIEILIM ITI0Ka3aTEIEM 2
125-126 | CrangapTHBIN BUI YKCIA 2
127 COop u TpyNIUPOBKA CTATUCTUYECKHUX JAHHBIX 1
128 HarnsiiHoe npencraBieHne CTaTUCTHYECKOW HHPOPMAuU 1
129 CreneHs c IeNbIM ITI0Ka3aTeleM 1
130 KonTpoJsbHas padora Ne9 «CTeneHsn ¢ meJbIM MOKa3aTeJeM» 1
IloBTOpenue (6 4acoB)
131 ParnmonansHbie Ipobu U X CBOMCTBA 1
132 KBanpaTtHble KopHU 1
133 KBazpaTHble ypaBHEHUS 1
124 Crenens C 1eJIbIM TToKa3aTesieM 1
135 HepasenctBa 1
136 Mamemamuueckan euxmopuna "'Ipyoum’’ 1

B pamxkax peanuzayuu mooyna «lllkonvusiit ypox» Ilpozpammel éochumanusa 3anianupoeansl ypoKu

MNe66, 131.

9 kJacc

Ne i/

\ Tema ypoka

\ Koz1-Bo yacos

IloBTOpenue (3 yaca)

1 KBanpartuble kopHH. KBajgpaTHble ypaBHEHUs 1

2 HepaBeHcTBa ¢ 071HOM IEPEMEHHON U UX CUCTEMBI 1

3 CreneHs ¢ 1eIbIM [10Ka3aTeIeEM 1

KsagpaTnunasa pynkuus (19 yacos)
4-5 Oynknua. O61acTh onpeAeseHns U 001acTh 3HaYCHUS HYHKIIUH 2
67 CaoiicTBa pyHKIUI 2
8-9 KBaznpaTuuHblil TpeXuJieH U ero KOpHU 2
10-11 | PaznoxeHue KBaApaTHUYHOIO TPEXWIEHA HA MHOXKHUTEIH 2
12 KonTtpoabHas padora Ne 1 «Pa3zjioskeHne KBaApaTHYHOIO TPpexX4JeHa 1
HA MHOKMTeJIH»
13 lMpedcmasneHue OaHHbIX 1




14 OnucamesnbHAA CMaMUCMUKa 1
15 Onepayuu Hao cobbimusamu 1
16 Hezasucumocme cobeimudi 1
17-18 | dyuxkuusay = ax?, ee rpaguk u cBoiicTBa 2
19-20 | I'paduku GpyHkimii y = ax? + nuy = a(x — m)? 2
21-22 | Iloctpoenne rpaduka KBaAPaTUIHON QYHKIIUU 2
23 OyuHkiusa y = x" 1
24-25 | Kopens N-ii cTeneHu 2
26 KonTtpoJuabnas padora Ne2 «KBagparuunas GpyHKIus»
Inemenmul kKomounamopuku (4 uaca)
27 Kombunamoproe npasunio ymuooicerust 1
28 Ilepecmanoexu. @axmopuan. Couemanus u Yucio co4emanuil 1
29 Tpeyeonvrux Ilackans 1
30 Ilpakmuueckas paboma "Bwiyucnenue eeposimuocmell ¢ UCHOIb308AHUEM 1
KOMOUHAMOPHBIX (PYHKYUL 21eKMPOHHbIX maoauy"”
YpaBHeHNs] M HEPABEHCTBA ¢ 01HOI nepemenHo (14 yacoB)
31-32 | llenoe ypaBHEHUE U €70 KOPHU 2
33-35 | JIpoOHbIe parmoHaIbHBIC ypaBHEHUS 3
36-39 | Pemenue HepaBeHCTB BTOPOH CTENIEHH C OJJHON MEPEeMEHHON 4
40-43 | PemeHue HEpaBEHCTB METOJIOM MHTEPBAJIOB 4
44 KonTtpouabHas pa6ora Ne 3 «YpaBHeHUsI M HEPABEHCTBA C OIHOM 1
nepeMeHHON»
T'eomempuueckasn eepoamuocms (4 uaca)
45 T'eomempuueckas eeposmuocmo. Cnyuatinwlii 66100p MOUKU U3 Pueypol HA 1
IIIOCKOCMU, U3 OMPE3Ka, U3 Oy OKPYICHOCMU
46 T'eomempuueckas eeposmuocmo. Cnyuatinwlii 66100p MOUKU U3 Pueypol Ha 1
NIIOCKOCMU, U3 OMPE3KA, U3 Oy OKPYICHOCMU
47 T'eomempuueckasn seposmuocmo. Cnyyaiinslii 66100p MouKu u3 ueypul Ha 1
NIIOCKOCMU, U3 OMPE3KA, U3 Oyt OKPYICHOCMU
48 I'eomempuueckas gepoamnocms. Cnyuaiinbvlil 66100p MOYKYU U3 Queypsl Ha 1
NIOCKOCMU, U3 OMPe3Kd, U3 0y2u OKPYHCHOCMU
YpaBHeHHUsI H HEPABEHCTBA C ABYMs nepeMeHHbIMH (18 1yacoB)
49-50 | YpaBHeHHE c ABYMsI IEPEMEHHBIMHU U €T0 TpauK 2
51-52 | I'padmueckuii cnocod peneHust CUCTeEM ypaBHEHUH 2
53-56 | Pemenue cucrem ypaBHEHHI BTOPOI CTETIEHU 4
57-60 Pemrenue 3a1au ¢ TOMOIIBIO CHCTEM YpaBHEHUM BTOPOM CTETIEHU 4
61-62 | HepaBeHCTBa C IByMsl IEpeMEHHBIMU 2
63-64 | CucTembl HEPaBEHCTB C IByMs IEPEMEHHBIMH 2
65 KonTtpouabHnas padora Ne 4 «YpaBHeHUs] M HEPABEHCTBA C ABYMS 1
nepeMeHHBIMI.
66 Buxkmopuna «Mapaghon mamemamuueckux 3Hanuil» 1
Hcnoimanusa bepuynnu (6 uacos)
67-69 | Ucnuimanue. Ycnex u neyoaua. Cepus ucnsimanuii 00 nepgozo ycnexda 3
70-71 | Ucnvimanus Bepuynnu. Beposmuocmu cobvimuii 6 cepuu ucCnblmanuil 2
bepuynnu
72 Ipaxmuueckas paboma "Ucnvimanus bepuynu" 1
ApudmMernyeckas M reomerpuyeckasi nporpeccuu (15 yacon)
73-74 ITocnemoBaTens,HOCTH 2
75-77 | Onpenenenue apudmernueckoi mporpeccuu. opmyina N-ro wieHa 3
apu(pMeTHYECKON IPOrpeccuu
78-79 | ®opmyna CyMMBI IEPBEIX N WICHOB apr(PMETHIECKOH MPOrpeccuu 2
80 KonTtpoJuabHasi pabora Ne 5 «KApudmernyeckasi nporpeccusn 1




81-83 | Ompenenenue reomeTprueckoii mporpeccuu. @opmysa N-ro yieHa 3
reOMETPUUYECKOI MPOrpeccuu
84-86 | ®opmyna CyMMBI IEPBHIX N YIEHOB FreOMETPUUECKOI MPOrpeccuu 3
87 KonrpoJabHas padora Ne 6 «"'eomeTpuyeckas nporpeccus» 1
Cnyuaiinan eéenuyuna (6 yacos)
88 Cryuaiinas eenuyuna u pacnpeoeieHue 8eposimHocmel 1
89 Mamemamuueckoe odcuoanue u OUCnepcus CIy4auHol 6eUUUHbL 1
90 IIpumepvl mamemamuyecko2o 0HCUOAHUsL KAK Meopemuiecko2o cpeoHe2o 1
3HAYeHUsl 8eTUYUHD]
91 Ilonamue o 3axone bovbuIUX YUCeT 1
92 H3mepenue seposmHocmeti ¢ NOMOWBIO YACHOM 1
93 Ilpumenenue 3akona 601LUUX YUCEN 1
DJIeMeHThbl KOMOMHATOPUKH U TeopuH BepositHocTei (13 yacoB)
94-95 | ITpumepbl KOMOMHATOPHBIX 3a71a4 2
96-97 | IlepectaHOBKH 2
98-99 Pasmenienus 2
100-101 | Coueranus 2
102-103 | OTHOCHTEBHAS YACTOTA CIYYAHHOTO COOBITHS 2
104-105 | BepossTHOCTh paBHOBO3MOIKHBIX COOBITHI 2
106 KonTposbnas padora Ne 7 «1eMeHTbI KOMOUHATOPUKH M TEOPUH 1
BEPOSATHOCTE)
107 Oboowenue, cucmemamuszayus snanuti. Illpedocmaesnenue 0anHvix 1
108-109 | Obobwenue, cucmemamuzayus snanui. OnucamenbHas CMAMUCMuKd 2
110 Obodwenue, cucmemamuszayus snanuti. Illpeocmasnenue 0aHHbIX. 1
Onucamenvras cmamucmuxa
111 Obodwenue, cucmemamusayus sHanull. Beposmuocmu ciyuaiinozo 1
cobvimus
112 Obobwenue, cucmemamusayus sHanuli. Bepoamuocmu ciyuainozo 1
codvimus. dnemenmvl KOMOUHAMOPUKU
HTorosoe mopropenne Kypca ajareopnl 7 — 9 kiaacco (20 gac)
113-116 | AnreGpanyeckuie BEIpaKECHHUs 4
117-120 | YpaBHEHHUS M CHCTEMbI YpaBHEHUH 4
121-124 | TekcTOBBIE 3a1a4n 4
125-128 | HepaBeHcTBa 4
129-130 | dyHKuuM U rpaduKK 3
131 Ypok-ucpa «Mamemamuueckasn mozauka» 1
132 Obobwenue, cucmemamusayus 3HaHUll. Demenmsl KOMOUHAMOPUKU 1
133 Obobwenue, cucmemamuzayust 3HaHUU. IneMeHmvl KOMOUHAMOPUKU. 1
Cryuaiinvie 8elutunbl U pacnpeoeeHus
134 Oboowenue, cucmemamuzayus 3nanui. Cnyuaiinvie 8e1UyuHblL U 1
pacnpedeneHus
135 Hmoeosas konmponvuas paboma 1

136 Obobuenue, cucmemamusayusi 3SHAHUL




IIpunoxkenus Kk nporpamme:
KoHTpO0JIbHO — H3MepHUTe/IbHbIE MATEPHAJIBI.
7 xjaacc
KonTpoabnasi padora Nel «IIpeodpazoBanue BbIpasKeHH
Bapmuanr 1

. 2 5
1. Haiinure 3HaYeHWE BeIpakeHus 6x — 8y mpu X = Y=5

2. Cpasuure 3HaueHus Boipaxenuit —0,8x — 1 u 0,8x — 1 npu x = 6.
3. YopocTtute BbIpaskeHUE.

a) 2x — 3y —11x + 8y;6) 5(2a + 1) — 3;8) 14x — (x — 1) + (2x + 6).

4. YrpocTuTe BbIpaKEHUE U HAWUTE €ro 3HaUCHHUE.

4 (2,52—15) +55a—8 npua = —.

5. U3 aByX ropoioB, pacCTOsSTHHE MEXKy KOTOPHIMH S KM, OJTHOBPEMEHHO HABCTPEUY JAPYT IPYry BbIEXaIu
JIETKOBOM aBTOMOOWIIb U T'PY30BHK M BCTpETHIHCH 4Yepe3 t u. CKOpOCTh JIETKOBOIO aBTOMOOWIISL v KM/d.
Haiinure ckopocts rpy3oBuka. OTBeThTE Ha Bompoc 3axayn, eciu S = 200, t = 2, v = 60.

6. Packpoiite ckobOkm: 3X — (5 — (3x — 1)).

Bapuant 2

1

. 1
1. Haiigute 3Hauenue Boipaskenus 16a + 2y npu a = 2y %

2. CpaBuute 3HaueHus Beipaxkenuit 2 + 0,3a u 2 — 0,3a ipu a = 9.

3. YopocTuTte BoIpaskeHUeE.

a) 5a+ 7b—2a—8b;0) 3 (4x + 2) — 5;8) 20b — (b — 3) + (3b — 10).

4. YrpocTuTe BhIpaK€HUE U HAIUTE €ro 3HaUCHUeE.

6 (0,5X — 1,5) — 4,5X — 8 1ipH X = ;

5. Y3 AByX ropo10B OAHOBPEMEHHO HABCTPEUY APYT JPYTY BbhIEXaJId aBTOMOOUITb 1 MOTOLIMKIT U BCTPETUITUCH
yepe3 t u. Haiiaute paccrosHue MeXIy ropoJaMH, €ClIH CKOPOCTh aBTOMOOWIS 01 KM/4, a CKOPOCTb

MOTOIIMKIIA v2 KM/4. OTBEThTE Ha BONpOC 3a1auu, ecu t = 3, v1 =80, v2 = 60.
6. Packpoiite ckoOku: 2p — (3p — (2p — €)).

KonTtpoabnas padora Ne 2 «YpaBHeHHs ¢ 0JHOM NEePEeMEHHOI»

Bapmuanr 1
1. Pemnre ypaBHeHue.
a) §x= 12; B) 5X— 4,5 = 3X + 2,5;
6) 6x—10,2=0; r) 2x — (6x — 5) = 45.

2. Tans B mKoy cCHayaja eleT Ha aBToOyce, a HOTOM UAeT nemkoM. Bes nopora y He€ 3aHuMaer 26 MUH.
Wnet ona Ha 6 MuH f0Jblie, 4eM eaeT Ha aBToOyce. CKOJIbKO MUHYT OHA €/IeT Ha aBTo0yce?
3. Haiitu pa3zmax, MOy U MEeJMaHy YUCIOBOTO psja:

1,1,2,2,2,3,5,5,6,6,6,9.
4. B aByX capasx CJI0KEeHO CEHO, IPUYEM B IIEpPBOM capae ceHa B 3 pa3a Oouiblie, yeM Bo BTopoM. [locie Toro
KaK 13 nmepBoro capas ysesnu 20 T ceHa, a Bo BTopoi mpusesnu 10 T, B 000UX capasx ceHa CTajo MOPOBHY.
CKOJIBbKO BCEro TOHH CeHa ObLIO B JIBYX capasix NepBoHa4yaIbHO?
5. Pemute ypaBHenue 7X — (X + 3) = 3(2x — 1).

Bapmuanr 2
1. Pemure ypaBHEHuE.
a) =X = 18; B) 6X— 0,8 = 3x + 2,2;
0) 7x+11,9=0; r)5x—(7x+7)=0.

2. Yactp mytu B 600 KM TypHCT MpoJieTeNl Ha camoJjeTe, a 4yacTh Ipoexai Ha aBroOyce. Ha camonere on
npojenan myTh B 9 pa3 Oonpbuinii, ueM Ha aBToOyce. CKOJIBKO KHJIOMETPOB TYPUCT Mpoexall Ha aBTo0yce?



3. Haiitu pa3zmax, MOZy ¥ MEAMAHy YHCJIOBOIO psija:
-4,-2,-2,-1,0,2,2,2,2,5,7, 8.
4. Ha omHoM y4acTke ObLI0 B 5 pa3 0oJIbIle CayKEHIIEB CMOPOAMHEL, ueM Ha ApyroM. [Tocie Toro kak ¢ mepBoro
yuacTka yBe3nu 50 caxxeHIIeB, a Ha BTOpoil mocaauin emie 90, Ha 000MX y4acTKax CaXEHIIEB CTAJIO TOPOBHY.
CKOJIBbKO BCEro ca)KeHIEB ObUIO Ha JIBYX ydacTKax MepBOHAYaIbHO?
5. Pemute ypaBHeHue 6X — (2x —5) = 2(2x + 4).
KonTpoabHnas padora Ne 3 «/Iuneiinas pyHkuus u ee rpagpui
Bapmuanr 1

1. ®ynknus 3agana Gopmyoit y = 6x + 19. Onpenenure:
a) 3HaueHue y, ecimm x = 0,5;
0) 3HA4YEHHE X, P KOTOpoM y = 1;
B) IIPOXOUT JiH Tpaduk GpyHKIMH yepe3 ToukyA (—2; 7).
2. a) [locrpoiite rpaduk pynkuuu y = 2x — 4.
0) YkaxuTte ¢ moMonipio rpaduka, yemy paBHO 3HaueHue y mpu x = 1,5.
3. B ogHO#1 1 TOM &Ke cUCTeMe KOOpAUHAT MOCTpoiTe rpaduku GyHKIMit:a) y = —2x; 0)y=3.
4.  Haiigure KOOPJIMHATHI TOYKHU nepeceueHus rpapuKoB byHKIIU]
y=47x—-37uny=-13x + 23.
5. 3apaiite hopmysIoi TUHEHHYIO (YHKIHIO, TpadUK KOTOPOH mapaiesieH npsiMoit y = 3x — 7 U mpOXOIUT
gyepe3 Hayaslo KOOPAMHAT.

Bapuanr 2

1. ®ynknus 3agana Gopmyoit y = 4x — 30. Onpenenwure:

a) 3HAUCHUE Y, eCJu X = —2,5;

0) 3HaueHHe X, IpU KOTOPOM y = —6;

B) IPOXOIUT Jin Tpaduk GyHKIMK yepe3 ToukyB (7; —3).
2. a) [locrpoiite rpaduk ¢pynkuuu y = —3x + 3.
0) Ykaxxute ¢ MOMOIIbIO Trpaduka, IpU KaKOM 3HAYEHUH X 3HAUEHHE Y PaBHO 6.
3. B oaHOI# 1 TOI ke cucTeMe KOOpJMHAT ocTpoiite rpadguku pynkuuii:a) y =0,5x;  0) y = 4.
4.  Haiigure KOOP/IMHATHI TOYKHU nepeceyeHust rpapuKoB byHKIMI
y=-38x+15uy=-21x— 36.
5. 3apnaiite popmysoi nuHeNHYI0 QyHKIHMIO, rpaduk KOTOPOH MmapaiesneH npsaMoi y = —5x + 8 U IpoXoauT
gyepe3 Hayallo KOOpAMHAT.

KonTposbHnas padora Ne 4 «CTeneHpb ¢ HATYpaJabHBIM IOKa3aTeaeM»
Bapmuanr 1
1. Haiinure 3Hauenue Beipaxkenus 1 — 5x? mpu x = — 4.
2. BelnosHuTE NENUCTBHUSA:

2) a'® « 2'5:6) a'®:a'; B)(a”)”; T)(@)®:m)(2)
3. YOpoCTUTH BBIpaKEHUE:

a) 4a’b®- (- 2ab?); 6) (-3x%?3  B) (-2a%)?

4. TToctpouts rpaduk Gpynkiuuy = x2. C nomomipto rpaduka onpeaenure 3Hadenue y mpu X = 1,5.

9, ~11 6
797 50125
5. Boruucnure:  a) — 0) e

4

Bapmuanr 2
1. Haitiute 3HaYeHMe BhIpakeHus — 3x2 + 7 npux = — 5
2. BeimonHuTe AEMCTBUSA:

3
) xZexl% 6 x%xB B ey 9l
3. YIpoCTHUTH BBIpaKEHUE:
a) —3a°>-4abb; 6) (—2xy®)*; B) (—3a%b*)®
4. Toctpouts rpaduk Gpysxiuuy = x2. C momomuipo rpaduka ompeaenure 3HaueHus X npu 'y = 4.



15 .11 11
646 3!1e27
5. Beraucaure: a) —r 0) 5%

KonTpoasHnas padora Ne 5 «Cymma, pa3HOCTh MHOTO4JIEHOBY»
Bapmuanr 1

1. BeinonauTe OedCTBUS:

a) (2a% —3a + 1) — (7a® — 5a); 6) 3x(4x*- x).
2. BreiHecuTe 001U MHOKUTEND 3a CKOOKU:

a) 2xy — 3x1%; 6) 8b* + 203,
3. Pemute ypaBuenne 7 —4 (3x — 1) =5 (1 — 2x).
4. B Tpex mecThIX Kiaccax 91 yuenuk. B 6 «A» Ha 2 yueHuka MeHblue, yeM B 6 «b», a B 6 «B» Ha 3 yueHuka
Oomblie, ueM B 6 «by». CKOIBKO ydanuxcs B KaKJI0M Kiacce?
5. Pemnre ypaBHeHue: %1 = ? + %Tx..
6. YpocTuTe BhIpakKeHHUE:

I(x+y+e)—3y(x—y—c)—3c(x + y—c).

Bapuanr 2

1. BeimonauTe OeldcTBUS:

a) (3a — dax + 2) — (11a — 14ax); 6) 3y% (° + 1).
2. BoiHecuTe 001U MHOKUTEND 32 CKOOKHU:

a) 10ab — 15b%; 6) 184> + 6a°.
3. Pemure ypaBHenue 9x — 6 (x — 1) =5 (x + 2).
4. [Naccaxupckuii moe3 1 3a 4 4 MpoIes Takoe e pacCTOSHUE, KaKoe TOBapHbI 3a 6 4. HaiiauTte ckopocTh
MACCAXKUPCKOTO0 M0e3/1a, €CITU U3BECTHO, YTO CKOPOCTh TOBAPHOTo Ha 20 KM/4 MEHbIIE.

3x-1 x _ 5—x

5. Pemnre YPaBHEHHE— — — 2 = —=.

6. YIIpOCTUTE BBIPAXKEHHUE:
2a(@a+b-c)—2bla—b—-c) +2c(a-b +¢).

KonTtpouabHnas pa6ora Ne6 «IlpousBenenue MHOT0O4JIEHOB)»
Bapmuanr 1

1. BeinoiaHUTE YMHOXKEHUE:

a) (c +2) (c - 3); B) (5x - 20)(4x — y);

6) (2a—1) (3a +4); 1) (a — 2) (a®> — 3a + 6).
2. Paznoxxute Ha MHOXUTEIIH:

a)a(a+3)—2(a+3);0)ax—ay + 5x—5y.
3. Vopocrute Beipaxkenne —0,1x (2x% + 6) (5 — 4x?).
4. TIpescTaBbTe MHOTOWICH B BUJIC TPOM3BEACHHS:

a) x? —xy—4x + 4y; 6) ab —ac — bx + cx + ¢ — 6.
5. I3 IpsIMOYTOJIBHOTO JIMCTA (haHephI BHIPE3aIH KBAIPATHYIO IIACTHHKY, [UTS YETO C OJHOW CTOPOHBI JINCTA
(aHepsl OTpe3aln MoJI0Cy MIMPHHOU 2 CM, a ¢ IpYyro#, coceaneil, — 3 cM. Haiiqure cTOpOHY MOTyYHBIIErocs
KBa/Jpara, ecIi H3BECTHO, 4TO €ro IUIoNaab Ha 51 cM? MeHsbIIIe TLIOMAHN TIPSMOYTONEHHUKA.

Bapmuanr 2

1. BeimonHuTe YMHOXKEHHE:!

a) (a—5) (a—3);B) Bp + 2¢)(2p + 4c);

6) (5x +4) (2x—1); 1) (6 — 2) (b?+ 2b —3).
2. Pa3noxxute Ha MHOKUTEIHU:

a)x (x—y) +a(x-y);6)2a—2b+ ca—ch.
3. Yrpocture Beipaxenue 0,5x (4x2 — 1) (5x° + 2).
4. [IpencraBbTe MHOTOUJICH B BHJIE IPOU3BEICHUS:

a)2a—ac—2c+c% 6)bx+by—x—y—ax—ay.
5. bacceitn umeer npsMoyroibHyo ¢opmy. OgHa U3 €ro CTOPOH Ha 6 M Oombiie Apyroil. OH OKpyXKeH
TOPOKKOH, mupuHa kotopoii 0,5 M. Haliqute ctopoHs! 6acceiiHa, €Civ MJI0MIa b OKPYXKAIOMIEH €T TOPOKKHI
15 M2,
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DN W

WD kW

. Pemnre cucremy ypaBHeHI/IFI:{

. Pemnre cucremy ypaBHeHI/n‘/'I:{

. BI)ISICHI/ITG, HUMECT JIN PCIICHUSA CI/ICTeMaI{

KonTpouabHnas pabora Ne 7 «@opMyJibl COKPAILIEHHOT0 YMHOKEHHUS»
Bapuant 1

. IIpeoOpasyiiTe B MHOTOUJIEH:

a) (v —4)% B) (5¢—1) (5c +1);
6) (7x + a)*; t) (3a + 2b) (3a — 2b).

. Vipocrture Beipaxenue (a — 9)? — (81 + 2a).

. Paznoxute Ha MHOXUTENH: a) X% — 49; 6) 25x% — 10xy + )2,
. Petmmte ypasuenwue (2 —x)? —x (x + 1,5) = 4.

. BeimosinuTe AEACTBUSA:

a) (2 — 2a)(2a +y*);6) (3x* +x)°; B) (2 + m)*(2— m)*.

. Paznosxute Ha MHONuUTEmH: a) 4x%y? — 9a*; 6) 254 — (a + 3)2.

Bapmuanr 2

. [IpeoOpa3zyiiTe B MHOTOUJICH:

a) (3a +4)%; ) (b + 3) (b-3);
6) (2x —b)% ) (5y —2x) (5 + 2x).

. Vipocture Bepaxenue (¢ + b) (¢ — b) — (5¢2 — b?).

. Pasnoxwure Ha MHOXUTENN: a) 25V — a?;6) ¢ + 4bc + 4b?,
. Pemmte ypasuenue 12 — (4 — x)? = x (3 — x).

. BeimonauTe neiicteus:

a) 3x +)?%) (3x~)7%); 6) (¢’ ~ 6a); B) (a —x)*(x + @)

. Pasnoxure Ha MEHOKHTenH: a) 100a* —%bz :6) 9x% — (x — 1)°.

KonTpoasnas padora Ne 8 «IIpeoOpa3zoBanue mebIX BbIpaKeHUii»
Bapuanr 1

. prOCTI/ITe BBIPAXXCHHC:

a)(x—3)(x—7)—2x (3x-D5);
6) 4a (a —2) — (a — 4)%
B) 2 (m + 1) —4m.

. Pasnoxwure Ha MHOXHTEH: a) x° — 9x; 6) —5a% — 10ab — 5b?,

. Vpoctute Beipaxkenue: (2 — 2y)2 — y?(y + 3) (v — 3) + 2y (2)° + 5).

. Pasnoxure na Muoxutenmn: a) 16x* — 81; 6) x2 —x — 1% — y.

. JlokaskuTe, uTO BBIpakeHHe x° — 4x + 9, TIpH MOOBIX 3HAYEHHUAX X IPUHUMAET MOT0KHTEIbHbIE 3HAYCHHS.

Bapuant 2

. YIIpOCTHUTE BBIpAKEHUE:!

a) 2x (x —3) — 3x (x + 5);
6)(a+7)(a—1)+ (a—23)%
B) 3 (y +5)2 -3~

. Pasnoxwure Ha MHOXwuTeH: a) ¢ — 16¢; 6) 3a® — 6ab + 3b2.

. Ypocrute Beipakenue: (3a — a?)? — a*(a — 2)(a + 2) + 2a (7 + 34?).

. Pasnoxwure Ha MHOXUTemH: a) 81a* — 1; 6) > — x> — 6x — 9.

. JlokaxwuTe, 4TO BEIpaKeHHe —a> + 4a — 9 MOKET TIPHHUMATH JIHIIb OTPHIATEIbHBIE 3HAUCHHS.

KonTtpouabsnas padora Ne 9 «CucreMbl JIMHEHHBIX ypaBHEHUID»
Bapmuanr 1

4x+y =3,

6x— 2y =1.

. bank npoxan npeanpuaumatento Pasuny 8 obnuranuii mo 2000 p. u 3000 p. Ckonbko 00IUTAINI KaXKI0TO

HOMUWHaJa Kymwi r—H Pa3uH, ecnu 3a Bce obnuraruu 0su10 3amiadeno 19000 p.?
2(3x+2y)+9 =4x + 21,
2x +10 = 3 — (6x + 5Y).

. psmasiy = kx + b, npoxoaut uepe3 Touku A(3; 8) u B(-4; 1). Hanummre ypaBHEHHE 3TOH MPSMOH.

3x—=2y=17,
6x —4y = 1.



Bapmuanr 2
3x—-y=7,

1. Pemnre cucremy ypaBHeHI/II/I:{Zx +3y=1

2. Benocunenuct exan 2 4 1o JiecHo# nopore u 1 4 mo mocce, Bcero oH npoexan 40 kM. CKOpocTh €ro Ha

mocce Obl1a Ha 4 KM/4 OOJIbIle, YeM CKOPOCTh Ha JiecHOH gopore. C Kakol CKOPOCTBIO BETOCUTIEANUCT eXall

I10 IIOCCE, M C KaKOH 110 JIECHOM aopore?

2B3x—y)—5=2x—-3y,

5—(x—2y) =4y +16.

4. lMpsamasiy = kx + b, npoxoaut uepe3 Touku A(5; 0) u B(-2;21). Hanumure ypaBHEHHE 3TOI MPSMOH.
S5x —y =11,

—10x + 2y = =22,

3. Pemure cucremy ypaBHeHHﬁ:{

5. BBISICHI/ITe, HNMECT JIN pCIICHUSA CI/ICTeMaI{

8 kaacce
KonTpoabsnas padora Ne 1 «PanmoHajsibHbIe Ipo0H U UX CBOCTBA»
Bapuanr 1
14a*bh | 3x | y2—z2
1. COKpaTI/ITL IIp06I). a) m » ) m » B) 2y+27°
2. [IpencraBbTe B BUIE IpOOU:
3x—1 |, x-9 1 1 5 5¢-2
a) x2 * 3x ’ ) 2a—b  2a+b’ B) c+3  c2+3c
3. HaiiTi 3HaueHue BbIpaXKEHUS:
2—p
4 —ampua=0,2; b=-5.
4. YpocTuTh Bbl a>1<eHI/Ie'i —xls 2
- Y 1p p x—-3  x2-9 '
Bapuant 2
39x3y | 5y . .3a-3b

1. Cokparure 1po0b: a) 26x2y7 ) ¥2-2y B) 2—p2

2. IlpeacraBbTe B BUJE IpOOH:

3—2a _ 1—a? 1 1 4—3b 3
a) 2a a? "’ ) 3x+y 3x—y’B) b2—2b T b-2"
3. HaiiTu 3Ha4ueHNE BBIPAXKCHMUS:
Jc—6y2

» +3ynpux=-8,y=0,1.

4. Yrpoctts BepakeHie—— — -0 — 1
. Yrpoc PaKEHHE: —— — —5—— — —.

KonTtpoabsnas padora Ne 2 «IIpeoOpa3oBanue panoHAJIbHBIX BbIPAKCHUID)

Bapmuanr 1
1. IlpeacraBeTe B BUAE IpOOH:
42x5  y? 63a%h 2
a) y—4 i 14:5’ 6) Pt (18a b),
40’1 6at3, P—q (L 2)
B)a2—9'a+3' 1") p * p_q+q.

o 6
2. [Toctpoiite rpaduk GyHKIUU Y = ~ IPUHUMACT OTPULATEIHHbIC 3HA4YeHUs?
1 1

3. JlokaxuTe, uTo IIpU BeeX 3HaueHusX b # +1 3nauenue Boipaxkenus (b — 1 Ze ( ) +
a P ? P ( " o i) T

3aBHCHUT OT b.

Bapmuanr 2

1. IlpeacraBbTe B BUAE IpOOH:
2a 7o 24b%c .16bc
a) 51x6y. 17x%y; 0) 3a® " a5’



2_
B)5x+10.x 1, r)y_-l-c'(g_L).

x—1  x2-—4’ c y  y+c
o 6
2. [octpoiite rpaduk GyHKIHHY = -2 KaxoBa obnacte onpenenenust pyHkuun? [Ipu Kakux 3HAYCHUAX X
(GyHKIMS TPUHUMAET TOJI0KUTEIbHbBIE 3HAYCHUS ?
3. Jlokaxxute, 4TO MPH BCEX 3HAYCHUSX X # +2 3HAYCHUE BHIPAKCHUS X _ 2t ( ! + 1 )He
: ; p p x+2 2 =4 ' X2—ax+4

3aBUCHUT OT X.

KonTpoabsHas padora Ne 3 «KBagpaTHbie KOpHID)
Bapmuanr 1
1. Beruucnure:

2
a) 050,04+ VIdd  6) 2 /1%— ;8 (2v05)".
2. Haiigute 3HaueHue BBIPAKECHUS:
a) 10,25¢64;6) V56 V14; B) —; 1) /3%e2°

3. Pemmte ypaBHenue: a) x° = 0,49; 6) x% = 10.
4. YpocTuTe BhIpakeHuUe:

a) x2 V9x2, rue x > 0; 0) —5b? \/bzz,rne b<0.

5. YkaxuTe JIB€ MOCIIeJ0BATENbHBIEC JECATHUHbIE IPOOU C OJJHUM 3HAKOM MOCJe 3alsITON, MEXKITYy KOTOPHIMU
3aKJIIOUeHo yucio v17.

als

6. Nmeer 1 KopHu ypaBHeHue vVx + 1 = 07?

Bapuanr 2
1. Beluucnure:

a) - V196 + 15036, 6) 1,5—7\/17—2: 5) (2 VT5)"

2. Haiigute 3HaueHue BbIpaKEHUS:

a) V/0,36¢25 ©6) +8e /18, B) %; r) V2*e52,

3. Pemmure ypaBHeHue: a) x% = 0,64; 6) x2 = 17.
4. YopocTute BbIpakeHUe:

a) y3 \/4y?%, te y > 0; 0) 7a \/%, raea < 0.

5. VkaxuTe J1Be OCIeI0BaTEIbHbIE JECATUYHbIE IPOOU ¢ OJJHUM 3HAKOM IOCIIE 3aIATON, MEKIY KOTOPbIMU
3aKJIFOYEHO YHCIIO V 38.
6. MWwmeer iu KOopHU ypaBHEeHHe VX — 2 = 17

KonTtpoabnas padora Ne 4 «IIpumeHeHue cBoiicTB apugMeTHYECKOr0 KBAIPaTHOI0 KOPHS»
Bapmuanr 1
1. YnpocTute BelpaxeHue:

2) 10 V3 — 4 V38— V75:6) (5 VZ— VI8)« v2i8) (3— V2) .
2. CpaBHure: 7 \/%I/I% V?20.

3. Cokparute apoOs:

6+ V6 | 9—a
) ————; 6) .
V30+ /5 3+ va
4. OcBoboauTe TpoOb OT 3HAaKa KOPHS B 3HAMEHATETIE:
2) 1 5) 8
25’ V7-1'

1
2V3+1 2 +V3-1

5. JlokaxxuTe, 4TO 3HAYEHUE BBIPAKECHUS €CTh YMCIIO PALUOHAIBHOE.



Bapmuanr 2
1. Yopoctute BbIpakxeHuUeE:

2) 2v2+ V50— V98; 6) (3V5— v20)« V5m) (V3+ V2) .
2. CpaBHure: % \60u 10 \E
3. Cokparute apoOs:

5— /5 b—4
) — . 5 .
AT Jb-2
4. OcBoboauTe 1poOb OT 3HAKA KOPHS B 3HAMEHATEIIE:
2) 2 5) 4
3V7’ VIT+3

5. JIokaxuTe, 4TO 3HAYEHUE BBIPAKECHUS €CTh YUCIIO PALUOHAIBHOE.

1 n 1
1-3 5 14345

KonTpoubHnas padora Ne 5 «KBaapaTHble ypaBHEeHHS U €0 KOPHU»

Bapuanrt 1
1. Pemnre ypaBHeHwue:
a)2x?+7x—-9=0; B) 100x? — 16 = 0;
6) 3x% = 18x; r) x> — 16x + 63 =0,

2. Ilepumerp mnpsimoyronbHuka paBeH 20 cMm. Haiigute ero CTOpoHBI, €Clii M3BECTHO, YTO ILIOLIA/b
IPSAMOYTONBHAKA paBHA 24 cM2.
3. B ypaBrenuu x> + px — 18 = 0 omuH u3 ero KopHeii pased —9. Haiiute apyroit KopeHb u Ko GUIMEHT p.

Bapuanr 2
1. Peminte ypaBHeHME:
a) 3x*+13x—-10=0; B) 16x% = 49;
6) 2x* - 3x =0; r)x?—2x-35=0.

2. Ilepumerp mnpsimoyronbHuka paBeH 30 cMm. Haiigute ero CTOpOHBI, €Clii M3BECTHO, YTO ILIOLIA/Ab
TIPAMOYTOJILHUKA paBHa 56 cM2.
3. OnuH U3 KopHei ypaBHenus x° + 11x + q = 0 paBen —7. Haifaure apyroii KopeHb U cBOOOIHBIH WieH (.

KonTtpouabHas pa6ora Ne6 «/IpodHble pannoHaabHble YPaBHEHHUS

Bapmuanr 1
1. Pemnre ypaBHeHue:
X2 _ 12-x, 6 ,5_
9) 3775 = 329 0 ty=3

2. U3 nyHKTaA B MyHKT B BEJIOCUIEANUCT IpoexXaj Mo 0JJHOM Jopore AIMHON 27 KM, a 00paTHO BO3Bpallaics
0 JIpyroii gopore, KoTopas Obl1a Kopoye MepBoi Ha 7 KM. XO0Ts Ha 0OpaTHOM ITyTH BEJIOCUIIEAUCT
YMEHBIINI CKOPOCTh Ha 3 KM/4, OH BCe e Ha 0OpaTHBIN MyTh 3aTpaTUil BpeMeH! Ha 10 MUHYT MeHbIlIe, 4YeM
Ha yTb u3 A B B. C KaKoi CKOPOCTBIO €Xall BeIOCUIeucT u3 4 B B?

Bapmuanr 2
1. Pemnre ypaBHeHue:
3x+4 _  x% 3 8 _
a) x2—-16 ~ x2-16’ 0) x—5 T x 2.

2. Karep npomén 12 KM NpOTUB T€UEHUS PEKU U 5 KM IO TeUeHHUI0. [Ipn 3TOM OH 3aTpaThil CTOJIBKO
BPEMEHH, CKOJIBKO €My MoTpeboBanock Obl, eciu Obl OH €N 18 kM mo o3epy. KakoBa co6cTBeHHas
CKOpOCTh KaTepa, €CJIM U3BECTHO, YTO CKOPOCTh TEUEHUs PEKH PaBHA 3 KM/4.

Kounrpoabsnas padora Ne 7 «HucaoBble HepaBeHCTBA U UX CBOMCTBAa»

Bapmuanr 1
1. JIokaxuTe HEpaBEHCTBO:
a) (X — 2)°>x(x — 4); 6)a’+1>2(3a-4).
2. U3BectHO, utoa<b. CpaBuure:
a)2lau 21b; 0) —3,2a u —3,2b; B) 1,5b u 1,5a.

Pe3ynbrar cpaBHeHMs 3aUIINUTE B BUJE HEPABEHCTBA.



3. U3BecTHO, 4T0 2,6 < \/7< 2,7. Ouenure:

a) 2 \7; 6) — 7.
4. OreHnTe IEPUMETP H IIOMIAIh IPIMOYTOJILHUKA CO CTOPOHAMHUa ¢M H b cM, eciti u3BeCTHO, uTo 2,6 <a<
2,7, 1,2<b<1,3.
5. K kaxxgomy u3 uucen 2, 3, 4 u 5 npubaBuiIM OJTHO U TO ke Ynuciio a. CpaBHUTE MPOU3BEICHUE KPAHUX
YJICHOB IMOJYYUBIIEHCS MTOCIEI0BATEILHOCTH C IPOU3BEICHUEM CPEIHUX YICHOB.

Bapmuanr 2
1. JIokaxxuTe HEpaBEHCTBO:
a) (X + 7)°>X(x + 14); 6) b2+ 5>10(b - 2).
2. U3BectHO, uToa>b. CpaBHure:
a) 18a u 18b; 0) —6,7a u —6,7Db; B) —3,7b u —3,7a.

Pe3ynbrar cpaBHEHMS 3aIUIIIATE B BUJIC HEPABCHCTRA.
3. U3BecTHO, uTO 3,1 <+/10< 3,2. Ouenure:

a) 3 V/10; 6) —/10.
4. OneHuTe NEPUMETP U IJIOIIAIb IPSIMOYTOJIbHUKA CO CTOpOHAMKa cM U b cM, ecitn u3BecTHO, uTo 1,5 <a<
1,6, 3,2<b<3,3.
5. HaHH YCTBIPC IIOCIICAOBATCIIbHBIX HATYPAJIbHBIX YHCJIA. CpaBHI/ITe IIPpOU3BCACHUC IICPBOT'O U
MOCJICOHEr0 U3 HUX C NPOU3BCACHUCM JIBYX CPECAHUX YUCCIL.

KonTposbHnas padora Ne 8§ «HepaBeHcTBa ¢ 01HOI MepeMeHHOH M MX CHCTEMbD)
Bapuant 1
1. Pemure HEpaBEeHCTBO:

2) X< 5; 6)1-3x<0; B) 5(v—1,2) — 4,6 >3y + 1.
7+a

2. [Ipu xakuxa 3HaYEHUE TPOOH 3

12—a
MEHBIIIE COOTBETCTBYIOIIETO 3HAYCHUS Ipodu T?

3. PCHH/ITG CI/ICTeMy HepaBeHCTB:
fx—3>a 6{3—2x<L
D) 7x+4 > 0; N16+x < 29;
6—2x<3(x—1),

4. Haiinute niesble peleHUs] CHCTEMbI HEPaBEHCTB { 6-%>y
=X

5. TIpu KaKuxX 3HAUECHHSX X MMEET CMbICII BIpaKeHHe v3x — 2 + V6 — x?
6. IIpu Kakux 3Ha4YEHUSAXa MHOKECTBOM PELICHUI HEPABEHCTBA

a 9
3X—7 <FBIIACTCSA YHCTIOBON MPOMEKYTOK (—o0; 4)?

Bapuant 2
1. Pemure HEpaBeHCTBO:

2) v >2; 6) 2 — 7x>0; B) 6(y— 1,5) — 3,4 > 4y — 2.4,

b+4 5-2b
2. Tlpu xakuxb 3HaueHue Qpodu > OoJIblIIe COOTBETCTBYIOIIETO 3HAUEHUS IpOOH T?

3. Pemnre cucreMy HEpABEHCTB:
4x — 10 > 10, 6 1,4+ x > 1,5,
3) {3x—5>1; ){5—2x>2.
10 — 4x > 3(1 — x),

4. Hayiaure 1iesple pelieHus CUCTEMbI HEPABEHCTB x
a I p p 3,5+ n < 2%

5. TIpyu Kakux 3HAYEHHSAXa UMEET CMBICH BhIpaxkenne vV5a — 1+ +a + 8?
6. [Ipu kakux 3HAYEHHUSX D MHOXKECTBOM peEIlICHHI HEPaBEHCTBA

b .
4x +6 > SIBJICTCA YUCIIOBOH IPOMEXKYTOK (3; +0)?

Kontpoabnas padora Ne 9 «Ctenenb ¢ 1eJbIM MOKa3aTejemM»
Bapmuanr 1
1. Haiinute 3HaUeHHE BBIPAKECHUS:

a) 41 - 49, 6)67°:67; B) (27)°.



2. YipocTuTe BhIpakeHUE:
a) (x~3)* o x4,
3. [Ipeobpa3syiiTe BEIpaKCHHE:

o () 9
~9,9—4

3
4. Bpraucaure: .

2776 7

5. IlpencraBere npoOU3BEACHUE
CTaHJApTHOM BH/IE YUCIIA.

6. IIpeacraBpTe BhIpakeHue (a-
panroHaIbHON APOOH.

: | 0.‘ 1 2‘r il 3fix‘ 4 6
gl L (46 0107 - (25 - 107) B

-2

+pbh(@+b)?! s Bune

Bapmuanr 2

1. Halinute 3HaY€HHUE BBIPAKCHUS:

a)5*- 5% 6)127°:12°%

2. YpocTuTe BbIpaXKeHUeE:

a) (a—5)4 . 322;

3. IlpeoOpa3yiiTe BeIpakeHue:
3074

0) (Zb‘3)

27%473

B) (371).

) ()

4. Beraucnure:

2
e 10a’b5.

8—7

0) 0,4x6y~8 ¢ 50x~°

y°.

5. TIpencrasbTe npoussenenue (3,5 - 107°) - (6,4 - 10?) B cTaHAAPTHOM BHIE YHCIA.

6. Ilpencraebre Bolpaxkenue (x !

9 kJacc

—y H(x—y)~!s Bume paumonanbHON APOOH.

KonrpoabHnas padora Ne 1 «Pa3jioskeHne KBaIpaTHYHOI0 TPeX4WIEHA HA MHOKUTEIN.
Bapuanr 1

1°. Jlana GyHKIHs f(x)=17x-51

. HpI/I KaKuX 3HAaUCHUAX apryMeHTa

f(x)=0,f(x) <0, f(x)>0,

SBnsercs 1 3Ta QYHKIUSA Bo3pacTarouei nim yosiBaromei?

2°. Paznoute Ha MHOKUTEITM KBAJAPATHBIA TPEXUJICH:

a) X' —14x+45. 5 3y" +7y -6

3°. Cokparute 1poob

4. Ob6nacte omnpezeneHus

3p°+p-2
4-9p?

(GyHKLMU § — OTpE30K [_ 2;6]

Haiinute Hynmu ¢yHKuuy,
yObIBaHUS, 00JIaCTh 3HAYCHHI

5. CyMma MOJOXHUTEIbHBIX
KaKMX 3Ha4eHUsX a u b ux
HauOoIbIIM?

-3 [-2 -1

IIPOMEXYTKH BO3PACTaHUS U
(GyHKLIUU.

gucen a u b pasua 50. [Ipu
MIPOU3BEICHUE Oyzner

Bapmuanr 2

1°. lana GpyHKIHS 9(x) = -13x+65 IpH KaKuX 3HAYCHHSX apryMeHTa 9 (x) =0,9(x) <0,9(x) >0
SIBnisieTcst M 9Ta (PYHKIMS BO3pacTaroiel Win yobIBaroen?
2°. Paznoxute Ha MHOXKUTEITM KBAJAPATHBIA TPEXUIICH:

a) x2—10x+21. ) 5y°+9y -2
4c? +7c-2
1-16¢°

3°. Cokpartute 1poob

4. O6nacts onpezenenus pynkuun f — orpesok [-5:4]
BO3pacTaHus U yObIBaHUS, 00JIACTh 3HAYCHU (DYHKITUH.

. Haiinure Hynu QyHKIUH, TPOMEXKYTKH



5. Cymma nonoxurenbhbix uncel ¢ u d pasHa 70. [Ipu kakux 3HadeHusAX C U d UX mpou3BeACHUE OyaeT
HanOoJIbIINM?

KonTposbHnas padora Ne2 «KBagparuunas gpyHkuus».
BapuanTt 1

1°. TloctpoiiTe rpadux ¢pynxmun » = ¥ P -6x+5 . Haiinure ¢ momompto rpaduka:
a) 3Hauenue y npu x = 0,5;

0) 3HAYEHMS X, IPU KOTOPBIX ) = — 1,

B) HyJIM (DYHKIMHU; IPOMEXYTKH, B KOTOPBIX Y> 0 U B KOTOPBIX y< 0;

T') IPOMEXYTOK, Ha KOTOPOM (YHKITUS BO3pACTaeT.

y=x"-8x+7 .

~6x-13 . xe [-2:7]

2°. HalinuTe HauMeHblee 3HaYeHue (yHKIIUH

2
3. Haiigute obnacth 3HaueHU QyHKIIUU y=x

Y=7* —5x—16
4. He BBIITOJIHAA HOCTpOGHI/IH, OHpe,Z[eJ'II/ITe, HepeCCKaIOTCH JIN Hapa6ona Hu HpﬂMaﬂ y .

Ecnu Toukn NnepeCceUCHrs CymeCTBYIOT, TO HaﬁHHTC X KOOPAHWHATHI.

31f—3§ +1241/75—8
5. HaiiguTte 3HaYeHUE BBIPAKECHUS 8 81 .

Bapuant 2

1°. IMoctpoiite rpaduk pynxmun ¥ ~ ~ " -8x+13 . Haiinure ¢ momormpto rpaduka:
a) 3HaueHue y npu x = 1,5;

0) 3HAUYEHUS X, IPU KOTOPHIX ) = 2;

B) HYJM (PYHKIIMH; IPOMEKYTKH, B KOTOPHIX y> 0 U B KOTOPBIX y< 0;

I') IPOMEXYTOK, HA KOTOPOM (PYHKIIMSI YOBIBAET.

—i _
2°. Haitaute HanGonbiee 3nadenne Gyukmun ¥~ * 1 6x-4,

_ L2 1
3. Haiimute 06macTs 3Hadenuit gpynkmun ¥ ~ %~ Ax—17 ,rae ~ € [_ 1’5].

Y=g ~20-3
4. He BBINONHSASA NOCTPOCHHUS, OIIPEICIINTE, IEPECEKAOTCs JIM napadoia S  pnpsmas YT VT,

Ecnu Toukn NnepeCceUCHrs CYICCTBYIOT, TO HaI\/’IJII/ITe X KOOPpAHWHATHI.

PEY +84§/5i
27 16

3\/
5. Haligure 3HauYeHHE BBIPAKECHUS

KourpoabHnas padora Ne 3 «YpaBHeHHsI 1 HEPABEHCTBA C OHOM MepeMeHHOi».
Bapmuanr 1
1. Pemnre ypaBHeHue:
-1 3x-1

a)x° —81x = 0; 6)— - =

2. Pemmte 6ukBanpatHOe ypaBHeHne:x* — 19x% + 48 = 0.

= 2.

3. Pemute HepaBEeHCTBO:
a) 2x° —13x + 6 <0; 6)x>—9>0; B)3x’—6x+32>0.

4. PemnTe HEpaBEHCTBO, UCIIOJIb3YsI METO UHTEPBAJIOB!
-5
a) (x +8) (x—4)>0; 6)%<0.
5. ITpu kakux 3HaueHnsx t ypapHenue 3x2 + fx + 3 = 0 uMeeT 1Ba KOpHA?

x2+x—5 3x
+5——+4=0.
x“+x—5

6.* Pemnte ypaBHEeHHE:



Bapmuanr 2

1. Pemute ypaBHEHHE:
x*+6  8—x

a) x° — 25x = 0; 6) - =1,

2. PemmTe GHKBagpaTHOE ypaBHEHHE: X~ — 4x —-45=0.

3. Pemute HepaBEHCTBO:
a)2x>—x—15>0; 6)x>—16<0; B)x’+12x+80<0.

4. Pemure HEPABCHCTBO, UCIIOJIB3Yysd METOJ MHTCPBAJIOB!:
x+3

a) (x +11) (x -9) <0; )—>0
5. Ipu kakux 3Ha4YeHusx t ypapHenue 2x° + tx + 8 = 0 He UMeeT KOpHeii?
x?—14  10x
——=3.
x“—14

6.* Pemmre ypaBHeHHeE:

KonTpoabHasi padora Ne 4 «YpaBHeHUSI 1 HEPABEHCTBA € IByMS lepeMeHHbIMM.

Bapuanr 1
L (2x+y=7,
1. Pemute cucremy ypaBHeHI/II/IZ{xZ —y=1

2. [epumeTp IpsIMOYTONBHUKA PaBeH 28 M, a ero miomazis paBHa 40 M2, HaiiiuTe CTOPOHBI IPAMOYTOBHHUKA.

3. He BBINOJHSS MOCTPOCHMS, HAHAUTE KOOPIUHATHI TOUYEK IepeceUeHUs MapadoIbl y = X +4wu npsMoi x +
y=6.
. 2y —x=17,
4. Pemite cuctemy ypaBHeHI/II/I.{xZ —xy - yz — 79,
. . x+y=>1,
5. M300pa3ute Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBO PEIICHUH CHCTEMBI HEPABEHCTB: {y <32

Bapuant 2
x—3y =2,
Xy +y=6.
2. OnHa U3 CTOPOH NMPSAMOYTOJIbHUKA HA 2 ¢M 0oJIbIIe Apyroit cropoHsl. HaliiuTe cTOpOHBI IPAMOYTOJIbHUKA,
ecJH ero miuomab pasHa 120 cm?,

1. Pemnre cucremy ypaBHeHHfI:{

3. He BBINMOMHAS MOCTPOCHHUS, HaliIUTe KOOPMHATHI TOUEK TIepecedeHns OKPYKHOCTH X% + 12 = 10 u mpsmoii
x+2y=5.
. y—3x=1,

4. Pemute cucremy ypaBHeHI/n/I.{x2 Zoxy 4y =0,

. . 2x—y <2,
5. M306pa3ute Ha KOOPAMHATHOM MJIOCKOCTH MHOYXECTBO PEIIEHUH CUCTEMbI HEPABEHCTB! {xz +y2<9

KonTtpouabnas padora Ne 5 «Apudpmernyeckasi nporpeccus».
Bapmuanr 1

. Halinure nBamnare Tpetuit wieH apumMeTndeckoil mporpeccuu (a,), ecmu a1 = —15ud = 3.
. Halimure cymmy mecTHaaaTy epBhIX WieHOB apudmeTndeckoit mporpeccuu: §; 4; 0;
. Haiigure cymMy miectuiecsiTi epBbIX WIEHOB mocienoBarensHocTh (b,), 3amannoit popmynoit b, = 3n —

. SIBnsiercs nu uncno 54,5 uienom apudmernueckoil mporpeccuu (a»), B KoTopoit a1 = 25,5 u ag = 5,57
. Halimure cymmy Bcex HaTypalIbHBIX YHCENl, KpaTHBIX 3 U He npeBocxoaamux 100.

AP WN =

Bapmuanr 2
. Halinute BoceMHaauaThIii wieH apudmMeTHyeckoii mporpeccuu (d,), ecnmu a1 =70 ud = —3.
. Haiimute cymMMy nBajiliaTé MepBBIX WIEHOB apudmMeTndeckoit mporpeccun: —21; —18; —
. Halinzure cymMMy copoka mepBbIX wieHOB nocienoBarensHocTH (D,), 3a1anH0i# (popMyJIon b =4n-2.
. SIBnsiercst ma uncno 30,4 wieHom apudmeTudeckoil nporpeccun (a,), B Kotopoit a1 = 11,6 u ais = 17,27
. HaiimuTte cymMMy Bcex HaTypalbHBIX YHCEN, KpaTHBIX 7 1 He nmpeBocxoaaumx 150.

DA W -



KonTpouabHnas padora Ne 6 «®@opmyJia cyMMbl IEPBbIX N YICHOB reOMeTPHYECKOM NPOrpeccumn».
Bapuant 1
1. Haiinure cenpMoi wieH reomerpudeckoi nporpeccuu (b,), eciu

b1:—321/1q:§.

2. IlepBblii wieH reoMmeTpuyeckoi nporpeccuu (b,) paBeH 2, a 3HamMeHatenb paBeH 3. Haiiaure cymmy 1mectu
IIEPBbIX YICHOB 3TOM IIporpeccuu.

16
3. Mexnay uyucinamu il 3 BCTaBbTE TpU YHCIA, KOTOpPbIE BMECTE C JAHHBIMU YHCIAMH O0pa3yroT

T€OMETPHUECKYIO TPOTPECCHIO.
4. Haiinute cymMMmy JIeBSTH TEpBBIX WICHOB TreoMerpudeckoir mporpeccuu (b,) ¢ MomoXuTeIbHBIMU
YJIeHaMH, 3Has, 4To b2 = 0,04 u

bs = 0,16.

5. HaiimuTe mepBblii 4ieH TeOMeTpUYecKod mporpeccuu (a.), B KoTopoi q = 3, S4 = 560.

Bapuant 2
1. HaiimuTe miecroii wieH reomeTpudeckoit nporpeccuu (by), eciu

b1=081nq=—:.

2. IepBsiit wieH reomerpudeckoii nporpeccuu (b,) paBen 6, a 3HaMeHatesb paBeH 2. Haiimure cymmy cemu
MEPBBIX WIEHOB ATON MPOTPECCUU.

4
3. Mexny uncinamu . 196 BcTaBbTE TPH YMCIIA TaK, YTOOBI OHU BMECTE C JTAHHBIMH YHCIAMU COCTABHIIH
TEOMETPHUECKYIO TPOTPECCHIO.

4. Haiimute CymMMy BOCBMH IMIEPBBIX YICHOB TreoMmerpudeckoir mporpeccuu (b,) ¢ MomoKUTEIbHBIME
YJIEHaMH, 3Has, 910 b2 = 1,2 m

bs=48.

5. Haiinure mepBbIi 4ieH reoMeTpudecKkou mnporpeccuu (a,), B Kotopoid = —2, Ss = 330.

KonTtpoabsnas padora Ne 7 «jieMeHTbI KOMOMHATOPUKH M TEOPHH BEPOSITHOCTEI.
Bapmuanr 1
1. Ha cron 6pocatot [iBa UrpaibHbIX TeTpa3apa (cepblii 1 Oenblil), Ha rpaHsAX KaKA0ro U3 KOTOPHIX TOYKAMH
o0o3HaveHb! ynciia oT 1 10 4. CKONBbKO pa3InYHBIX Map YUCET MOKET MOSBUTHCS Ha TPAHAX ATHX TETPadIpOB,
COIIPUKACAIOIIUXCS ¢ IOBEPXHOCTHIO CTOJIA?

2. CKOJBKO CYILIECTBYET LIECTU3HAYHBIX 4Hcen (0e3 moBTopeHHs Ludp), Y KOTOpbIX Ludpa 5 sBisercs
nocjenHen?

3. B Opurane 4 sxeHuuHbl 1 3 My>kunHbl. Cpenu uieHoB Opuraibl pa3birpsiBatores 4 6uiera B reatp. Kakosa
BEPOSITHOCTH TOT'0, YTO Cpeliu obsaaareneil OUIeToB OKaxeTcs 2 AKEHIIMHbBI U 2 MY>KYUHBI?

4. Ha kax10il kapTouke HamucaHa oJHa U3 OYKB K, /1, M, H, 0, n. UeTblpe KapTOUKU HayraJ BBIKJIAJbIBAIOT
OJTHY 3a Ipyroi B psia. KakoBa BEpOSITHOCTB, UTO MPH BBIKJIABIBAHUH MTOTYIUTCS CIIOBO «KIONY?

5. Haiinure BepOATHOCTH TOTO, UTO CIy4dailHbIM 00pa3oM BBIOpaHHOE JIBY3HaYHOE YHMCIIO MPH JiejeHnH Ha 11
nmaet B octatke 10.

Bapmuanr 2
1. Y3 kopoOkwm, coaeprkaiieil § MEIKOB pa3IuvHBIX I[BETOB, [ 'eHa u Tans 6epyT mo ogHOMYy MenKy. CKOJBKO
CYIIECTBYET PAa3IMYHBIX BAPUAHTOB TAKOTO BHIOOPA IBYX MEJIKOB?

2. CKOJIBKO CYIIIECTBYET MATU3HAUHBIX yKcen (0e3 moBTopeHHs IUPp), y KOTOPHIX BTopas uudpa B 3anucu 4?

3. B ypHe 6 Oenbix u 4 yepHbIX 1mapa. Y3 3Toli ypHBI Hayqaqy U3BIEKIH S5 mapoB. KakoBa BEpOsSTHOCTH TOTO,
9TO 2 U3 HUX Oenble, a 3 yepHbIe?

4. Ha xaxmo#1 KapTOuke HaIlMcaHa ojJHa U3 OyKB p, ¢, m, y, ¢, x. UeTbIpe KapTOYKHU HAYTaJ BHIKIAJABIBAIOT
OJIHY 3a Ipyro# B psii. KakoBa BEpOSITHOCTH, YTO MPH BBIKIAIBIBAHUN TTOIYYUTCS CIIOBO «XpyCcm»?

5. Haiiaute BepOATHOCTH TOTO, YTO CIy4YailHBIM 00pa30oM BHIOpAHHOE JBY3HAYHOE YUCIIO MIPH JIeNeHnur Ha 13
JTacT B OCTaTKe 5.



Kpurtepun oneHnBaHusi NMCbMEHHBIX padoT
PaGora onienuBaercs:
Ommemkoti «3», eclu:
e paboTa BBITOJIHEHA MOTHOCTHIO;
® B JIOTMYCCKHUX PACCYKICHHIX U 0OOCHOBAHUH PEIICHHS HET MPOOETIOB U ONIHOOK;
® B PCIICHUU HET MAaTeMaTHYECKUX OMHMOOK (BO3MOKHA OJIHA HETOYHOCTh, OITUCKA, KOTOpast He
SIBIISICTCS CJICJICTBHEM HE3HAHMS WM HETIOHMMAaHUS Y4eOHOTO MaTepHaa).
Ommemxoii «4», eclnu:
e paboTa BBHINIOJHEHA TIOJTHOCTHIO, HO 00OCHOBAHHMSI IIIATOB PELICHUS HEOCTATOYHBI (€CITH YMEHUE
000CHOBBIBATh PACCYKICHUS HE SIBIISLIOCH CIICIIUATBHBIM O0BEKTOM IIPOBEPKH);
e JIONYNICHBI OJIHA OIIMOKA WM €CTh JiBa — TPH HEA0YETA B BHIKJIAJIKAX, PUCYHKAX, UEPTEKAX HITU
rpadukax (€ciim 3T BUJIbI padOT HE SBISUIUCH CIICIIMAIBHBIM 0OBEKTOM MPOBEPKH ).
Ommemxka «3» CTaBUTCH, €CIIH:
e jomynieHo 0oJiee OHOM OIMOKY MK 0oJiee IBYX — TPEX HEOYETOB B BHIKJIAJKAX, YEPTEKAX HITH
rpadukax, HO 00yJaroIIUCs 001a1aeT 00sI3aTeILHBIMI YMEHUSIMU 110 TIPOBEPSIEMO TeMe.
Ommemka «2» CTaBUTCS, €CIIH:

¢ JOIYHICHBI CYIIICCTBCHHBIC OH_II/I6KI/I, IIOKa3aBHIMUC, YTO 06yqafom1/1171c;1 HC 06J'Ial[aeT 00s13aTeIbHBIMU
YMCHUAMU 110 JTAaHHOM TeMe B ITOJTHOM MCEpeE.

KpnTeplm OICHUBAHUA YCTHBIX OTBETOB

Omeem oyenugaemcs ommemxou “‘S”’, €ClIN yHaIuics:

- IOJIHOCTBIO PACKPBLI COJEp)KaHUE MaTepuaia B o0beMe, MPeayCMOTPEHHOM
MPOrpaMMOil U y4eOHUKOM;

- U3JI0KUJI MaTepuajl rpaMOTHBIM S3bIKOM, TOYHO UCIIOJIB3Yyd MATECMATHYCCKYHO TCEPMHUHOJIOTHIO U
CHUMBOIJIUKY, B onpeﬂeneHHoﬁ JIOTHYECKOH IoCJIICAOBATCIBbHOCTH,

- IPaBUJIHHO BBITIOJHUII PUCYHKH, YEPTEXKHU, TPadUKH, COITYTCTBYIOLIUE OTBETY;

- [IOKa3zaJl YMCHHC WINIFOCTPUPOBATH TCOPUIO KOHKPECTHBIMHU IIPpUMECpPAMU,
IIPUMCHATL B HOBOH CUTyalllU IIPU BBITOJHCHUHU NPAKTHYCCKOT'O 3aJIaHUA;

- MPOJIEMOHCTPUPOBAJ YCBOCHHE PAHEE U3YUICHHBIX COIMYTCTBYIOIIUX BOIMPOCOB, CPOPMUPOBAHHOCTD U
YCTONYMBOCTH UCTIOJB3YEMBIX NMPU OTBETE YMEHUN U HABBIKOB;

- TIpH OTBETE OOHAPYKMBAET OCO3HAHHOE YCBOEHHE N3YYEHHOT0 y4eOHOro MaTepraia i yMeeT UM
CaMOCTOSITENILHO MOJIb30BaThCS;

- IPOU3BOJUT BBIYUCIICHUA TPABUIJIIBHO U 1OCTATOYHO 6BICTpO;

- YMEET CaMOCTOATEIbHO PEIIUTh 3a7auy (COCTaBUTH IJIaH, PEIIUTh, OOBSICHUTD X0/ PELICHHs] U TOUYHO
chopMyaupOBaTh OTBET Ha BOIPOC 3a1a4H );

- OTBEYAJl CAMOCTOSTENFHO, 0€3 HABOSIINX BOIIPOCOB YUUTEIIS.

Bo3moxxnubl 1-2 HETOYHOCTH IIpru OCBCHICHUN BTOPOCTCIICHHBIX BOIIPOCOB HMJIM B BBIKJIAAKAaX,
KOTOPBIC YUCHUK JICTKO UCIPABUJI IIOCJIC 3aMCUAHUA YUUTCIIA.

Omeem oyenusaemcs ommemxou “4”, eclii yAOBIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OIEHKY ““5”,
HO TIPU 9TOM MMEET OJIWH U3 HEI0YETOB:

- B M3JIOKCHUU JIOMYIICHBI HEOOJIbIIIUE MPOOEIIbI, HE NCKA3UBIIUE MATEMAaTHUYECKOE COJCPKAHUE
OTBETAa,

- AONIYIIICHBI 1-2 HEAO0YCTA ITPU OCBCIICHHUU OCHOBHOI'O COACPIKAHUA OTBETA, UCITPABJICHHBIC ITOCIIC
3aMCUaHUA YUUTCIIA,

- AOIIYIICHBI omunoOKa uiu 0ojee ABYX HCOYCTOB ITPU OCBCHICHUN BTOPOCTCIICHHBIX BOIIPOCOB UJIA B
BBIKJIAKAaX, JICTKO UCHPABJICHHBIC ITOCJIC 3aMCUYaHUs YUUTCIIA.



- YYCHHUK JIOIYCKAeT OTJIEJIbHbIE HETOYHOCTH B ()OPMYIIHPOBKAX;
- HE BCEr'/la UCIOJIb3YET PAllMOHAIBHBIC IPUEMBI BBIYUCIICHUN, TIPA 3TOM YYEHHK JIETKO UCIPABIISET 3TU
HEJI0YETHI CaM IPU YKAa3aHUU HA HUX YYUTEIIEM.

Omeem oyenusaemcsi ommemxou ‘3", ecnu:
- HETOJHO PAacKPBITO COJIEpKaHWE Marepuana (Colaep)KaHUE H3II0KEHO (parMeHTapHO, HE BCerjaa
MOCJICZIOBATEIbHO), HO IOKa3aHO oO0Ilee MOHMMAaHHWE BOMPOCA U IPOJEMOHCTPUPOBAHBI YMCHHUS,
JOCTATOYHBIC /IS JAIbHEHIIIEr0 YCBOCHUS IIPOTPaMMBI;

- HMCIIMCb 3aTpyAHCHUA UM JOITYHICHBI OIIMOKH B ONpCaACIICHNU HOHSITHfI, HCIIOJIBb30BaHUHU
MaTeMaTHIEeCKOMN TEPMHUHOJIOIUH, 4YCPTEKaAX, BbIKIAAKaX, HCIIPABICHHBIC II0CJI€ HECKOJIbKHX
HaBOAAIIUX BOIIPOCOB YUHUTECIIA,

- YUCHHUK HC CIIPpaBUJICA C MPUMCHCHUCM TCOPHUH B HOBOM CUTyallu IIPpU BBIIIOJIHCHUH MNPAKTUYCCKOTO
3aJJlaHus1, HO BBIIIOJIHHAJI 00s13aTeIbHOE 3alaHuC,

- IpHU A0CTATOYHOM 3HAHHUU TCOPCTUYCCKOTIO MaT€pHajia BbIABJICHA HEAOCTATOYHAA C(l)OpMI/IpOBaHHOCTI)
OCHOBHBIX YMeHI/Iﬁ 1 HAaBBIKOB,

- YYCHHUK ITOKA3bIBACT OCO3HAHHOC YCBOCHUC 0oJiee MOJIOBUHEI HU3YUCHHBIX BOIIPOCOB, NOITYCKACT
OIIMOKH B BEIYHCJICHUSX U pemiCHur 3a4a4, HO UCIPABIIACT UX C IOMOLIBIO YUUTCIIA.

Omeem oyenusaemcs ommemrou ‘2”7, ecnu:
- HE PacKpBITO CoJIepKaHuEe yueOHOTO MaTepHraa;

- OOHapy’KEHO HEe3HAHWE WM HENOHMMaHHe YIEHHKOM OOJblIel il HanOosee BaKHOW YacTH y4eOHOTro
MarepHania;

- JOITYIICHbI OIIIMOKHU B ONPCACIICHUU ITOHATHS, TP UCIIOJIb30BAHUN MaTeMaTH4eCKOMH TECPMUHOJIOTUH, B
PUCYHKAX, YCPTCIKAX WA I‘pa(l)I/IKaX, B BBIKJIAJKaX, KOTOPBIC HC HUCIPABJICHBI IOCIC HECKOJIBKHX
HaBOAAIIUX BOIIPOCOB YUYHUTCIIA.

- YUCHHUK HC CHPABJIACTCA C pCHICHUEM 3a/1a1 U BBIYHUCIICHUAMUA AK€ C IIOMOIIBIO YUUTCIIA.



