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1. Ilnanupyemble pe3yJIbTaThl OCBOCHHUSI Y4eOHOI0 NpeaMera

OO6yuaromuiics MOJTy4UT BO3MOKHOCTh HAyYUThCs B /-9 Kiaccax:
DJIeMeHTbI TEOPHH MHOKECTB 1 MATEMATHYECKOM JIOTHKH

e OmnepupoBaTb TOHATUSMHU: OIpEICICHUE, TEOpeMa, akCUOMa, MHOXKECTBO,
XapaKTePUCTHKU MHOXKECTBA, JJEMEHT MHOXKECTBa, IIyCTOe, KOHEYHOe H OECKOHEYHOE
MHOXECTBO, IOJIMHOECTBO, IPUHAJIJIEKHOCTb, BKIFOYEHUE, PABEHCTBO MHOKECTB;

®  K300pakaTh MHOXECTBA U OTHOIIIEHUE MHOXECTB C TIOMOIIBIO KPYTOB Dijepa;

®  ONpEeNeNATh MPUHAIICKHOCTh 3JIEMEHTa MHOXKECTBY, OObEIMHEHHIO U TEPECEUCHUI0
MHOXECTB;

®  33]aBaTh MHOXECTBO C IIOMOIIbIO IEPEUHUCIEHUS AIEMEHTOB, CJIOBECHOTO ONHUCAHMS;

®  OIEepUPOBaTh MOHATUSAMU: BBICKA3bIBAHUE, ICTUHHOCTb U JIO)KHOCTb BBICKA3bIBAHUS,
OTpUIIAHME BBICKA3bIBAaHUM, ONEpAIlMM HaJ BBICKA3bIBAHUSIMH: U, WIH, HE, YCIOBHBIE
BBICKA3bIBaHUS (MMILTUKAIIHH ),

®  CTPOUTH BbICKA3bIBaHUS, OTPULIAHUS BbICKA3bIBAHMIA.
B noBce HeBHOI KNU3HM ¥ NIPU M3YYEHUH IPYTHX NPeIMETOB:

®  CTPOUTH LEMOYKH YMO3AKIOYEHUN HA OCHOBE UCII0JIb30BAHUS IIPABUJI JIOTUKH;

®  WCIIOJIb30BaTh MHOJXKECTBA, OIEpallii C MHOXKECTBAMH, WX TpadudecKoe
MPEACTABICHUE JI ONUCAHUS PEAIbHBIX MPOLECCOB U SIBJICHUM.
Yucaa

e OmnepupoBarh MOHATHUSIMH: MHOXECTBO HATYpalbHBIX YHCEN, MHOXECTBO IIEJIBIX
YHUCEJ, MHOXECTBO pAllMOHAIBHBIX YHCENl, HUPPALMOHAIBHOE YHCIIO, KBAaJApPATHBIA KOPEHD,
MHOXECTBO JICUCTBUTENIBHBIX UYUCEN, T€OMETpPHUYECKass WHTEPIpETaus HaTypalbHBIX, IENbIX,
palMOHANBHBIX, AEHCTBUTEIBHBIX YHCEIT;

® TOHUMATh U OOBSICHATH CMBICI MMO3UIIMOHHON 3alTMCH HATYPAJIbHOTO YUCIIA;

®  BBINOJHATH BHIYUCIICHUS, B TOM YHCJIE C MCIOJIb30BaHUEM MPUEMOB PAIIMOHATBHBIX
BBIYHCIICHUI;

®  BBINOJHATh OKPYIJIEHUE PALIMOHATIBHBIX YUCEI € 33JJaHHON TOUYHOCTBIO;

®  CpaBHHUBATH PAIIMOHAJILHBIE U UPPAIIMOHAIILHBIE YNCIIA;

®  TPENCTaBIATH PAIMOHAIBHOE YUCIIO B BUJIE IECATHYHON APOOH

®  YIOPSAOYMBATH YUCIIA, 3aMTMCAHHBIC B BUI€ OOBIKHOBEHHOMN U JIECATUIHOMN TpOoOH;

e naxomuth HOJl nu HOK uucen u ucnonb3oBaTh UX MPHU PELICHUHU 3a/1a4.
B noBceHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEIMETOB:

® PUMEHSATH MPaBUJIA MPUOIHMKEHHBIX BHIUUCICHUHA TP PEIICHUHN MPAKTHUYECKUX
3a/1a4 ¥ PEIICHUH 3a7a4 IPYTUX YI4eOHBIX IPEIMETOB;

®  BBINOJHATH CPABHEHUE PE3YJIbTATOB BHIYMCICHUH MPU PEUICHUU MPAKTHUUECKHUX
3a/1a4, B TOM YHCJIE MPUOTNKEHHBIX BHIYUCICHUI;

®  COCTaBJIATHh U OIIEHUBATH YHMCIIOBHIE BHIPAXKEHUS MPU PELICHUU MPAKTHUYECKUX 337124
Y 3a]1a4 U3 IPYTUX YU4eOHBIX MPEAMETOB;

® 3aMMCHIBaTh M  OKPYIJIATH YKCIIOBBIE 3HAYEHUS  pEaJbHbIX BEJIUYUH C
HCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS.
ToxnecTBeHHBIE IPe0OpPa3oBaAHUA

e  OnepupoBarh MOHATUSMU CTENIEHU C HATYpPaJIbHBIM MMOKA3aTEJIEM, CTEIIEHU C IIEJIbIM
OTPHULIATENLHBIM MTOKa3aTelieM;



®  BBINOJHATH IPEOOpPa30BAHUS LEIBIX BBIPAXKEHUH: JEHCTBUA C OJHOWIEHAMH
(cnoxeHue, BBIYMTAHUE, YMHOXKEHHUE), JEUCTBUS C MHOTOWIEHaMU (CJIOXKEHHE, BBIYMTAHHE,
YMHOXEHHE);

®  BBINOJHATH pAa3l0KEHUE MHOTOWIEHOB HAa MHOXMTEIM OJHUM U3 CIOCOOOB:
BBIHECEHHE 32 CKOOKY, TPYIITUPOBKA, UCIOIb30BaHUE (POPMYIT COKPAIIEHHOTO YMHOXKEHUS;

° BBLACIIATH KBaApaT CyMMBI U pa3HOCTU OJHOYJICHOB,

®  pacKiIaJbIBaThb HA MHOKUTEIN KBaIPaTHBIA TPEXWIECH;

®  BBINOJHATH MPEOOpPa30BaHMs BBIPAKEHUH, COJIEpXKAIUX CTENEHU C LEIbIMU
OTPULATEIBHBIMYA  [I0KA3aTesIMU, IIEPEXOJUTh OT 3allUCH B BHJE CTCICHU C LEIbIM
OTPpULATCIIbHBIM ITOKA3aTCJIEM K 3allMCH B BUIC IIp06I/I;

®  BBINOJHATH MpeoOpa3oBaHMs JPOOHO-PALIMOHAIBHBIX BBIPAKEHUI: COKpalleHHe
npoOeit, npuBeneHue anredpanyeckux ApoOeit Kk 001eMy 3HaMEeHaTelN0, CII0KEHUE, YMHO)KEHUE,
neneHue anreOpandeckux ApoOei, Bo3BeAeHNE areOpandeckoil 1poOu B HATYpaIbHYIO U LETYIO
OTPULATEIIbHYIO CTEIICHb;

®  BBINOJHATH IPEOOPA30BaHUs BBIPAKEHHH, COAECPIKAMX KBaIpaTHbIE KOPHHU;

o BBIACIATE KBaJApaT CyMMblI WJIM PA3HOCTH ABYYJICHA B BBIPAKCHUAX, COACPIKAIIUX
KBaJpaTHbIE KOPHHU,

®  BBIIOJHATH IPe0Opa30BaHUs BbIPAXKEHUHN, COAECPKAILUX MOAYIIb.
B noBceHeBHOM KU3HM U NIPU M3YYEHUH APYITHX IIPEIMETOB:

o BBIITIOJIHATH HpGO6p3,30BaHI/I$[ n IIGIZCTBPI?I C JucJjiaMH, 3allMCaHHBIMH B CTaHJAPTHOM
BUJIE;

e  BBINOJHATH NIPEOOpPa3OBaHUs aNreOpanyecKux BBIPAKEHUN NpU pPELISHUH 3aaady
APYTUX y4eOHBIX IPEIMETOB.
YpaBHeHHS U HEPABEHCTBA

e OnepupoBaTh NOHATHSAMH: YPaBHEHHE, HEPABEHCTBO, KOPEHb YPAaBHEHUs, PEIICHUE
HEpaBEHCTBA, PaBHOCWJIbHbIE YpaBHEHHUs, OOJACTh ONpeAeieHUs YpaBHEHUS (HEpaBEHCTBA,
CUCTEMbI ypaBHEHUI WM HEPABEHCTB);

° peuiaTtb JIMHEHHBIE YpaBHCHHA U YPaBHCHUA, CBOAUMBIC K JIMHEWHBIM C IIOMOIIIBIO
TOKJIECTBEHHBIX MTPe0Opa3oBaHui;

° peliaTh KBAAPATHBIC YPABHCHHA U YPABHCHU S, CBOAUMBIC K KBaAPAaTHLIM C ITOMOIIBIO
TOXKJIECTBEHHBIX MpeoOpa3oBaHMii;

e  pemath ApoOHO-TMHEIHBIE YpaBHEHMUS;

e pemars mpocTeifliMe  WppAalMOHANbHBIE  YpaBHEHHS — BuEA  [f (x)=a,

V7 () =2 (x);

e pemarh ypaBHEHHs BUAA X" =a;

®  pemaTh ypaBHEHHUs CIIOCOOOM PasIoKEHHUs HA MHOXKHUTEIH U 3aMEHbI IEPEMEHHOM;

®  WCIIOJIb30BAaTh METOJ MHTEPBAIOB [JISl PEIICHUs LEIBbIX U APOOHO-PallMOHATBHBIX
HEPaBEHCTB;

e  pelaTh JIMHEHHBIC YpaBHEHUSI U HEPABEHCTBA C MMApaMeTpaMu;

e  pelaTh HECIOKHBIE KBA/IPATHBIE YPABHEHUS C IAPAMETPOM;

®  pelaTh HECIOKHBIE CUCTEMBI JIMHEHHBIX YPAaBHEHUH C [TapaMeTpamu;

®  pelaTh HECIOKHBIE YPABHEHHUS B LIEJIBIX YHCIIAX.
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B noBceaHeBHOM KU3HHU M NIPH U3YYECHHUH IPYTHX IPEAMETOB:

® COCTaBJIITb M pEIIaTh JMHEHHBIE W KBAJIPATHBIC YPaBHCHMS, YPaBHCHHUS, K HUM
CBOJISIIINECS, CHCTEMBbI IMHEHHBIX YpaBHEHHI, HEPABEHCTB MPH PELICHNH 33a1a4 JAPYTHX YIeOHBIX
IIPEIMETOB;

®  BBINOJHATH OLEHKY IPaBIONONOOUS pE3yJlbTaTOB, IOIY4aeMbIX IpPU PEIICHUU
JIMHEWHBIX W KBaJpaTHbIX YPAaBHEHUNW M CHUCTEM JIMHEMHBIX YPaBHEHUW W HEPABEHCTB IIPU
peLIeHUH 3ajau APYIUX Y4eOHBIX IPEIMETOB;

e BBIOMpPaTh COOTBETCTBYIOIIUE YPABHEHUS, HEPABEHCTBA WIM HX CHCTEMBbI [UIs
COCTaBJICHUS MaTEMaTUYECKON MOJENIHN 3aJaHHOU peanbHON CUTYyalluy WIN IPUKJIAJHON 3a1a4u;

®  yMETb MHTEPIPETUPOBATH MTOITYUECHHBIN IIPU PEIICHUN YPAaBHEHUS, HEPABEHCTBA WM
CUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHOM peajbHOM CUTYalluH WY IPUKIAJHON 3a/1a4u.
DOyHKIUH

e OnepupoBaTh MOHATUAMHU: (PYHKIMOHAIbHAS 3aBUCUMOCTb, (QYHKLHUA, TIpapuk
¢byHKIMHU, crIOCOOBI 3a1aHus (PYHKIINH, apryMEHT U 3Ha4eHue (PYHKIUH, 001acTh ONpeAeIeHHS
U MHOXECTBO 3HaueHUH (QyHKUMH, HYId (QYHKOUM, NPOMEXYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEYETHOCTh (DYHKLIUY;

e crpouth rpaduKd  JIMHEHHO, KBaJpaTUYHOU (byHKLUH, oOpaTHOH

IPONOPLUHOHATIBHOCTH, YHKIUY BUJA: Y =a+ Lb’ y=-x,y=3x, y=x;
X+

e Ha mpuMepe KBaJPAaTHYHOW (YHKIMH, HCIIOJIB30BaTh MpeoOpa3oBaHUs rpaduka
dynxrmun y=f(X) n1a noctpoenus rpaduxos Gpynximit y = af (kx+b)+c;

®  COCTaBIISITh YPaBHEHHUS MPSMON MO 3a/laHHBIM YCJIOBUSAM: MPOXOASIIEH depe3 IBe
TOYKHM C 33IaHHBIMU KOOPAMHATAMH, IPOXOSIIECH Yepe3 JaHHYIO TOUKY U MMapAJJIEIbHON JaHHON
MIPSIMOM;

e  uccienoBaTh PYHKIHIO MO e€ rpaduKy;

® HaxOQuUTh MHOXECTBO 3HAYCHWH, HYJIH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKITUH;

® ONepUpOBaTh TMOHSATUSMHU: T[OCIEIOBATEILHOCTh, apu(MeTHUecKas MPOTPeccHs,
reoMeTpHYECKast TPOrPecCus;

e  pemath 33Ja41 Ha ApU(HMETHIECKYIO U TEOMETPUUYECKYIO POTPECCHIO.
B noBceHeBHO KU3HU M TPH U3YYEHUH IPYTUX MPeIMeTOB:

®  WJUIIOCTPUPOBATH C TIOMOIIBIO Ipaduka pearbHyI0 3aBUCUMOCTD HIIH MPOIIECC MO0 UX
XapaKTePUCTHKAM;

®  WCIIOJIb30BaTh CBOMCTBA U rpaduK KBaApaTUIHOW (YHKIIMH MPU PEIICHUH 3a/1ad U3
JIPYTUX y4EOHBIX MTPEIMETOB.
TexcroBble 3a1a4n

e Pemath mpocThie U CIOXKHBIE 33/1a4U PA3HBIX TUIIOB, a TAKXKE 33J[a4H MOBBIIIEHHOM
TPYJIHOCTH;

®  WCIIOJIb30BaTh Pa3HbIC KPaTKHUE 3alMCH KaK MOJETH TEKCTOB CIOXKHBIX 3ajad Jyis
MTOCTPOEHHUSI IOUCKOBOM CXEMBI U pelIeHHs 3a/1a4;

o pas3iiniyatb MOJCIIbL TCKCTAa MU MOZACIIL PCHICHUA 3aJa4du, KOHCTPYHUPOBATH K O,Z[HOﬁ
MOJIETIN PEIICHUS HECIOKHON 3a/lauM pa3Hble MOJIETH TEKCTa 3a/1a4u;

®  3HATh U MPUMEHATH 00a crocoba Mmovcka penieHus 3a1a4 (0T TpeOOBaHMS K YCIOBUIO
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U OT YCJIOBHS K TPpeOOBaHUIO);



®  MOJEIUPOBATh PAcCyKICHUS IPU MOUCKE PEIIEHUs 3a/1a4 C IOMOUIbIO Ipad-CXEeMBbI;

®  BBIJCIIATH TAlbl PEIICHUS 3a/1a41 U COIePKaHUE KaXJI0T0 ITana;

®  yMeTb BEIOMPATh ONTUMAJIbHBIN METO/ PEIIEHUS 33Ja4l U OCO3HABAThH BHIOOP METO/1a,
paccMaTpuBaTh Pa3IMYHbIE METO/Ibl, HAXOJUTh Pa3HbIE PELICHUS 3a/1a4M, €CJIH BO3MOXKHO;

®  aHAIM3UPOBATh 3aTPYAHEHHUS [P PEIICHUH 3a7ay;

®  BBINOJHATH Pa3JIMYHbIE MPe0Opa3oBaHUs IMPEUIOKEHHOW 3a/laud, KOHCTPYUpPOBATh
HOBBIE 33J]a4l U3 JJAHHOM, B TOM 4YHCJI€ OOPATHBIE;

®  UHTEPNPETHPOBATh  BBIUMCIUTENIBHBIE pe3yiabTaThl B  3ajaye, MCCIEJ0BATh
IIOJIyYEHHOE pEIlIECHUE 3aauu;

®  aHAIM3UPOBATh BCEBO3MOXKHbBIE CUTYAI[MU B3aMHOI'O PACIIOJIOKEHHUS IBYX 0OBEKTOB
1 U3MEHEHHE UX XapaKTEPUCTUK IIPU COBMECTHOM JABM)KEHUHU (CKOPOCTh, BPEMS, PaCCTOSIHUE) NTPU
pelieHNH 3a/a4d Ha JBWXKEHHE JIByX OOBEKTOB KaK B OJHOM, TaK U B INPOTUBOIOJIOKHBIX
HaIpaBJICHUsAX;

®  JccleloBaTh BCEBO3MOXKHbBIE CUTYAIMM IIPU PELICHUH 3a]1ad Ha JBM)KEHHUE IO PEKe,
paccMaTpUBaTh pa3HbIe CUCTEMBI OTCUETA;

®  peuath pa3HOOOpA3HbIE 334aYH «HA YaCTH,

e  permiath U 0OOCHOBBIBATH CBOE PELIEHUE 3aj1au (BbIAEISAThH MAaTEMaTUUECKYIO OCHOBY)
Ha HaXO0>kJIEHUE YaCTH YMCIIa U YKCa 110 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMbICHIA JIpO0H;

® 0CO3HaBaTh U OOBACHATH MJCHTUYHOCTH 33Ja4 Pa3HbIX THUIIOB, CBA3BIBAIOIIUX TPH
BEIMYMHBI (Ha padoTy, Ha MOKYIKH, Ha JBM)KEHHUE). BBIIEJATh 3TH BEIMYUHBI U OTHOLICHUS
MEXIYy HUMH, NPUMEHATh MX MpPU pPELIEHUH 3a7ad, KOHCTPYHUPOBaTh COOCTBEHHBIE 3a]ay
YKa3aHHBIX THIIOB;

e  BJAJCTh OCHOBHBIMHU METO/JAMH PEIIEHUS 3a/1a4 Ha CMECH, CIUIABbl, KOHIIEHTPAIWH;

e  pelaTth 33Ja4M Ha MPOLIEHTHI, B TOM YHUCIIE, CIOXHbBIE IPOLEHTHI ¢ 00OCHOBAHUEM,
WCIIONB3Ys pa3HbIe CIIOCOOHI;

e  pelaTh JOTMYECKHE 3a7aul pa3HbIMH Cloco0aMu, B TOM YHUCJIE, C IBYMs OJI0KaMU U
C TpeMs 0JIOKaMH JJaHHBIX C TTOMOLIbIO Ta0JIuUI;

e pemate 3aJayd O KOMOMHATOPUKE U TEOPHUM BEPOSTHOCTEH Ha OCHOBE
UCIOJIb30BAaHUS U3YYEHHBIX METO/I0B U 00OCHOBBIBATh PEIICHUE;

e  pelaTh HECIIOXKHBIE 3a/1a4M 110 MATEMAaTUYECKOW CTaTUCTHKE;

® OBJAJETh OCHOBHBIMH METOJAMU PEUICHHS CIOKETHBIX 3a/ady: apuPpMEeTHUECKUH,
anreOpandeckuii, nepebop BapuaHTOB, FT€OMETPUUECKUM, rpauUecKuil, MPUMEHSITh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaIUSX.

B noBceaHeBHO KU3HM ¥ IPU U3YUYEHHUH APYTHUX NPeAMETOB:

e BBJICNATh INPU PEUICHUH 3a/ad XapaKTepUCTHKU paccMaTpuBaeMoil B 3amaye
CUTYyallUH, OTJIMYHBIE OT pealibHbIX (T€, OT KOTOPHIX a0CTParupoBajIich), KOHCTPYUPOBATH HOBBIE
CUTYalluu C YYETOM 3THUX XapaKTEPUCTHUK, B YACTHOCTH, IIPU PELIEHUM 3a]1a4 HAa KOHLIEHTPALHH,
YUUTHIBaTh MJIOTHOCTH BEIIECTBA;

e  pemiath U KOHCTPYHUPOBATh 3a7]a4l Ha OCHOBE PACCMOTPEHUS pEaJIbHbIX CUTYAIlHii, B
KOTOPBIX HE TPeOYeTCsl TOUHBINA BEIYUCIUTEIbHBIN PE3yIbTaT;

e  pemaTth 337a4y Ha IBUKEHHE TI0 PEKe, pacCCMaTpHUBasl pa3Hble CUCTEMbI OTCUETA.
CraTucTHKAa M TeopHs BepoSITHOCTeN



e OmnepupoBaTh NOHATUSAMM: CTOJ0YATHIE U KPYrOBbIE JUArpaMMbl, TaOJIMIbl JaHHBIX,
cpeanee apudmMeTHuecKkoe, MeanaHa, HauOoJbIee M HaMMEHbIIee 3HaYeHUsI BHIOOPKH, pa3Max
BBIOOPKH, IUCHIEPCUS U CTAHJAPTHOE OTKIOHEHHE, CIyJaiiHas N3MEHUUBOCTS;

e  u3BJIEKaTh MHPOPMALUIO, IPEICTABIEHHYIO B Ta0JIMLAX, HA AUarpaMmax, rpadukax;

®  COCTaBJIATh TAOJUIIBI, CTPOUTH JUArpaMMsbl U rpa)ukyu Ha OCHOBE JaHHBIX;

e oOmepupoBaTh NOHATHAMH: (pakTOpUan 4Yucia, TIEPECTAHOBKM U COYETaHUS,
Tpeyroapuuk [lTackans;

®  [IPUMEHATH IPABUIO MPOU3BEIEHUS IPU PELICHUN KOMOMHATOPHBIX 33/1a4;

® ONmepUpOBaTH MOHATUSAMH: CIIyYallHBIA OINBIT, CIy4ailHBII BHIOOp, HCHBITAHHUE,
JIEMEHTAapHOE cllydailHoe coObITHE (MCXOM), KJIACCHUECKOE OIpEeAEICHUE BEpPOSATHOCTH
CIIY9aifHOTO COOBITHSI, OTICPAIIUU HAJl CIIYIalHBIMU COOBITHUSIMU;

®  TIPEACTaBIATH HHPOPMALIUIO C TOMOIIBIO KPYroB Ditnepa;

e  pelaTh 3a/1a4d Ha BBIUMCIEHHUE BEPOSTHOCTHU C MOJICYETOM KOJUYECTBA BAPUAHTOB C
ITOMOUIbI0 KOMOMHATOPUKH.

B noBceHeBHOM KU3HHU M IPH U3YYEeHHUH APYTUX MPeJIMETOB:

®  U3BJEKaTh, MHTEPIPETHUPOBATH U MPEOOPA30BHIBATH HHPOPMALIUIO, IPEACTABICHHYIO
B Ta0nMLax, Ha quarpaMmax, rpaukax, OTpa)karollyl0 CBOMCTBAa M XapaKTEPUCTHKU peaslbHbIX
MPOLIECCOB U SIBJICHUI;

®  ONPENeNATh CTATUCTUYECKUE XapaKTEPUCTUKH BHIOOPOK MO TaOIMIIaM, JUarpaMMa,
rpaduKam, BBIIOIHITH CPABHEHUE B 3aBUCUMOCTH OT LI€JIM PEeIIEeHUs 3a/1auu;

L4 OIICHUBATHb BEPOATHOCTH PCAJIbHBIX COOBITHH U SIBICHUH.

2. Coaep:xaHune y4eOHOro npeamera
7 kJj1ace
ToxnecTBeHHBIC MPE0OpPa30BaAHUS
Yucnosbie 1 OyKBeHHbIE BbIPAKEHUS
Beipaxkenue ¢ mnepeMeHHOH. 3HaueHue BblpakeHUs. llojicTaHOBKA BBIpaKEHUH BMECTO
MIEPEMEHHBIX.
3akoHbl apupmernyeckux nercTBuil. [lpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH, COAEPKAIINX
CTENEeHU C HATypaJIbHBIM U LIEJIbIM [TOKa3aTesIeM.
MHoro4/ieHbl
OpHouIeH, CTeleHb oaHOo4YIeHa. JIefcTBUS ¢ oHOWIeHaMH. MHOTOWIeH, CTeTIEHb MHOTOWICHA.
3HaueHusT MHOrowieHa. JIeHCTBUS ¢ MHOTOWIEHAMHM: CIIOKEHHME, BBIUMTAHUE, YMHO)KECHHUE,
nenenue. [IpeoOGpa3oBaHue 1€NOr0 BbIpaK€HHUS B MHOrowieH. DopMynbl COKpall€HHOTO
YMHOXKEHUS: pa3HOCTh KBaJApaToB, KBaJIpaT CyMMBbI M pasHOCTH. Dopmyibl mpeoOpa3oBaHus
CYMMBI U Pa3HOCTU KyOOB, KyO CyMMBbI M pa3HOCTH. PaznojkeHne MHOTOWIEHOB Ha MHOXKHUTEIIU:
BbIHECEHHE OOINEro MHOXHTENS 3a CKOOKHM, TpYNIHUPOBKA, HCHOJb30BaHUE (QOpMyI
COKpAIIEHHOTO YMHOXKEHHSI. MHOTrOWIEHBI ¢ OJJHON nepeMeHHON. CTaHIapTHBIA BUJ MHOTOWIECHA
C OZJHOM IIEpEMEHHOM.
DyHKUMH
IlonsiTHe 32aBHCHUMOCTH
[IpssmoyronbHas cucrema kKoopauHatr. POpMHPOBAHHUE NPEICTABICHUN O METAIPEIMETHOM
MOHATUU «KOOPJAMHATHDY. ['paduk 3aBUCUMOCTH.
DyHKUUA
CniocoOb! 3amanusi (GyHKIUNA: aHATMTHYECKUH, rpadudeckuii, Tabnuunbid. ['paduk GyHKINAN.
[Tpumeps! GyHKINH, OTydaEeMBbIX B IIPOLIECCE UCCIEOBAHUS PA3TUYHBIX MPOIIECCOB U PEILICHHS
3amad. 3HadyeHne ¢GyHKIUM B Touke. CBolcTBa (yHKIMNA: 00JIACTh OMpEnesieHUs, MHOXKECTBO
3HA4YeHUH, HYJIU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTH/HEUETHOCTD, BO3PACTAHUE U
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yObIBaHUE, TPOMEXKYTKM MOHOTOHHOCTHM, HaumOojblllee W  HAaUMEHbIIEe 3HAYCHHE,
nepuoan4HocTh. MccaenoBanue GyHkiuu no e€ rpaduky.

Jluneiinasi pyHKIUSA

CaoiicTBa, rpaduk. YriaoBoi kodpuiueHT npsimoii. Pacmonoxenue rpaduka TuHEHHON
(yHKINU B 3aBUCUMOCTH OT €€ KO (HUIIHEHTOB.

IlousiTHe TOXIECTBA

ToxnecTBenHoe peoOpa3oBanue. [IpencraBienne o TOKIECTBE HA MHOXKECTBE.

JIuHeiiHOe ypaBHEHHE U er0 KOPHH

Pemienue nuHelHbIX ypaBHeHMH. KoqnuecTBO KOpHEH JMHEWHOrO ypaBHEHHs. JIMHeiHOe
YpaBHEHUE C TapaMETPOM.

YpaBHeHust

[lonsiTve ypaBHEHUS U KOPHS YpaBHEHUS.

JIuneliHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuueliHbIX ypaBHeHMH. JIuHeliHOoe ypaBHeHHe ¢ napamerpoM. KoiaumdecTBo KOpHEH
JIMHEWHOT' O ypaBHEHUs. PeleHne TMHENHBIX YPaBHEHH C TApaMETPOM.

Cucrembl ypaBHeHUH

YpaBHeHHE C AByMs IEPEMEHHBIMU. PerieHue ypaBHeHU B LEbIX ynciax. JINHeHOe ypaBHEHNE
C JIBYMs TMepeMeHHbIMU. ['paduueckas HHTEpHpeTanus JIHUHEWHOTO YypaBHEHUS C JABYMs
[IEPEMEHHBIMH.

[IpencraBienre o rpaguueckod HHTEPHpPETAMH MPOU3BOJIBHOIO YPaBHEHHS C ABYMS
MIEPEMEHHBIMU: JINHUU Ha MJIOCKOCTH.

IlonsTHe cucTeMbl ypaBHEHUH. Perienue cuctemM ypaBHEHH.

[IpencraBnenue 0 paBHOCUIBHOCTH CUCTEM YPaBHEHUM.

MeTobl pelieHusi CUCTEM JIMHEWHBIX YPaBHEHUH C ABYMS MEpEeMEHHBIMU IpaduyecKuil MeTos,
METO/ CJI0KEHHMSI, METOJ MOJACTaHOBKHU. KOJIMYECTBO pelIeHU CUCTEMBI JIMHENHBIX YPAaBHEHMI.
Cucrema JINHEHHBIX ypaBHEHUH C IApaMETPOM.

OcHoBHbIE MeTO/AbI PellleHUs TEKCTOBBIX 3a1a4: apu(pMeTHUYeCKHil, areOpandeckuii, mepedop
BapUaHTOB. [lepsuunvlie npedcmasienus 0 Opy2ux mMemooax peuieHus 3a0ay (ceomempudecKue u
epaghuueckue memoosl).

AHanmu3 BO3MOXHBIX CHTyallUd B3aUMHOIO pPAacIoJIOKE€HUs OOBEKTOB NpPU HX JBHKEHUH,
COOTHOILIEHUS] 00BEMOB BBIIIOJIHAEMBIX Pa0OT MPU COBMECTHOMN padoTe.

Pemenne 3aqa4 Ha qBM:KeHHe, padoTy, NOKYIIKH

jieMeHTHI koMOMHaTOpuKkH CTaTncTuKa

u ucnbiTanus bepuyin

[IpaBuI0 yMHOXEHHUS, TIEPECTAHOBKH, (haKTOpHAIL.

TabnuyHoe u rpaduueckoe MpeACTaBICHHE NaHHBIX, CTOJ0YAaThle W KPYroBbIE JUArPaMMBbI,
u3BlIeUeHNE HY>KHOU MHpopmanuu. [luarpammsl paccenBanus. OmnucaTesbHbIe CTATUCTHYECKHUE
MOKa3aTean: cpeiHee apupMeTHuecKoe, MeauaHa, HauOoJbllee W HauMEHbIIee 3HAYCHUS
yucaoBoro Habopa. OTkioHenue. CiaydaiiHble BHIOPOCHL. Mepbl pacceuBaHMs: pa3Max, TUCIepCHs
U CTaH/IapTHOE OTKJIOHEHHUE.

Hcmopua mamemamuku

Bosnuknogenue mamemamuku Kaxk Hayku, omansl eé paszsumus. OcHo8Hble paszoenvl
Mamemamuxu. Beidaowuecsa mamemamukuy u ux 6K1do 6 paseumue HayKu.

Beckoneunocmo mnoscecmsa npocmuix uucen. Yucna u onunvl ompeskos. Payuonanvhvie uucia.
Ilompebnocmy 6 uppayuonanvueix yucnax. Lllxkona Iugacopa

3apoorcoenue aneedbpol 6 neopax apupmemuxu. An-Xopesmu. Poowcoenue OYKEEeHHOU CUMBOTUKU.
Il.®epma, @. Buem, P. Jlekapm. Hcmopus e6onpoca o0 HaxoxcoeHuu @Gopmyn KopHell

aneebpauveckux ypasHenuii cmenenetl, oonvuiux yemoipéx. H. Tapmanws, [oc. Kapoano, H.X.
Abenv, D.1anya.



8 kJ1acc
Yucaa
PanyonajnHbIe YHCIa
CpaBHeHME pallMOHAIBHBIX yuceln. [IelcTBUs ¢ panuoHaNbHBIMU ynciaamMu. Koneunsie u
OeckoHeuHbIe ecaTHUHbIE 1poou. [IpencraBienne palmoHaNbHOTO YUCa B BUJE JECATUIHON
pooHu.
HppanuonajbHble YucIa
[lonsiTre nppanroHanbHOTO yKcia. Pacno3HaBanne nppaloHaIbHbIX yucen. [leicTBus ¢
UppalyoHaIbHBIMU ynciiaMu. CBOICTBa IEHCTBUM C UppAaLlMOHAJIBHBIMY unciaMu. CpaBHEHHE
HMPPALMOHATIBHBIX Yyuceld. MHOXKECTBO JEHCTBUTEIbHBIX YUCEN.
IIpencraBneHus 0 paCIIMPEHUAX YUCIOBBIX MHOKECTB.
MHoro4/ieHbl
JleicTBHSI ¢ MHOTOUJIEHAMMU: CJIO’KEHUE, BBIYUTaHUE, YMHOXKEHUE, AeneHue. [IpeoOpasoBanue
LIETIOr0 BhIpaXkeHus B MHOrouseH. KBanpaTHeiil TpéxunieH. KopHu KBaipaTHOro TpEXWieHa.
Pa3noxxeHre Ha MHOXUTENU KBaapaTHOTo TpéxuieHa. Teopema Buera. Teopema, oOpaTHas
Teopeme Buera.
/{poOHO-panHOHAJIbHbIE BHIPAKEHHUS
Anrebpanyeckas a1po0b. [IpeoOpazoBanus BbIpaxXeHUH, COAEPKAIIUX CTEIIEHU C LIETIbIM
nokaszaresnem. JlomycTuMble 3HaUYCHHUS IEPEMEHHBIX B APOOHO-PAMOHATIBHBIX BHIPAKEHUSX.
Coxkpaienue anredbpandeckux apooeii. [Ipusenenue anredpanueckux apodeit k odmemy
3HaMeHarento. [leficTBus ¢ anredOpanyeckuMu JpoOsIMU: CII0KEHUE, YMHOKEHUE, JIEJICHHE.
[Ipeobpa3oBaHue BbIpaKEHHH, COAEPIKALIUX 3HAK MOTYIISL.
HppaunuonajbHbie BbIPasKeHUS
Apudmernueckuit KBaJpaTHbIM KopeHb. [lomycTuMble 3HaUeHNs IEPEMEHHBIX B BEIPRXKEHUSX,
coJiepKalux apupMeTHIecKre KBaJIpaTHble KOPHHU.
[IpeoOpa3oBaHue BbIpaXXeHUH, CoJIepKalUX KBaApaTHbIE KOPHU.
KBaagpaTHoe ypaBHeHHEe M €r0 KOPHH
JIMCKpUMHHAHT KBaJApaTHOIrO ypaBHeHUsA. DopMyIia KOpHEN KBaIpaTHOTO YPABHEHUS.
KonnyecTBo AeMCTBUTEIBHBIX KOPHEN KBAIPATHOTO YPABHEHMS.
Pemienue kBapaTHIX ypaBHEHUN: TpapUueCKUil METO peIIeHus], HCIOIb30BaHNE (POPMYIIBI
JUISL HAXOXKIEHUSI KOPHEH, pa3iokKeHe Ha MHOKUTENH, T0100p KOPHEH C MCIIOJIb30BaHUEM
TeopeMbl Buera.
/{poOHo-panuoHabHbIEe ypaBHeHHUs PerieHre 1poOHO-paliioHaIbHBIX YPAaBHEHUH.
HepaBencrBa
Uucnossie HepaBeHcTBA. CBOICTBA YHCIIOBBIX HEpAaBEHCTB. [IpoBepka cripaBesImBOCTH
HEPABEHCTB MPHU 33JaHHBIX 3HAYEHUAX IEPEMEHHBIX.
HepasenctBo ¢ nepemenHoi. CTporue U HECTpOrue HepaBeHCTBA. JJ0Ka3aTeIbCTBO HEPABEHCTB.
HepaBeHcTBa 0 cpefHUX U1l IBYX YHCEIL.
[TonsTHE O pemennn HepaBeHCcTBa. MHOXKECTBO PEIICHU HEPAaBEHCTBA.
[IpencraBnenue 0 paBHOCUIBHOCTH HEPABEHCTB.
JInneliHOe HEPAaBEHCTBO M MHOKECTBA €r0 pelieHui. Penenne IMHEMHbIX HEPABEHCTB.
JInHeitHOe HEPaBEHCTBO € MapaMETPOM.
OoOpaTHasi NPONOPUMOHAJIBLHOCTH

Ceoiictea gyukuun Y = — - I'unepoona. IpencraieHue 06 acCHMITOTaX.
X

CucreMbl HEPaBeHCTB

CucreMbl HEpAaBEHCTB C OJIHOM IEPEMEHHOM. Pelienne cucteM HEpaBEHCTB ¢ OJJTHOM IIEPEMEHHOM:
JMHEWHBIX, KBaJpaTHBIX, JPOOHO-pAllMOHAIBHBIX, UppalMOHATIBHBIX. M300pakeHue peuieHus
CHCTEMBI HEPABEHCTB Ha YHCJIOBOM NPSIMOM. 3allUCh PELIEHHS] CUCTEMBI HEPABEHCTB.
KBaaparuunas pyHkuust
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CgoiictBa. [lapaboma. Iloctpoenue rpaduka kBaapatuuHo ¢yHkiuu. [lonoxxenue rpaduka
KBaJpaTUYHON (YHKIMM B 3aBUCUMOCTH OT €€ Kod(p¢uimentoB. lMcnonap3oBaHue CBOMCTB
KBaJ[paTUYHON (DYHKIIMHU ISl PELICHUS 3a/1a4.

@®ynakunn y=-Jx, y=3x, y= |X|. M cBoiicTBa 1 rpaduKH.

9 kJacc
YpaBHeHust
Cucrembl ypaBHeHH I

VYpaBHeHue ¢ 1ByMs IEpEMEHHBIMU. PellieHre ypaBHEHUI B 1IebIX yuciaax. JInnelHnoe
ypaBHEHHE C IByMs NlepeMeHHbIMU. [ paduueckas MHTEpIIpeTanus JUHEHHOTO YpaBHEHHS C
JBYMSI [IEPEMEHHBIMU.

[IpencraBnenue o rpadguueckoil MHTEpIPETAIIMH TPOU3BOIHLHOTO YPABHEHUS C IBYMS
MIEPEMEHHBIMU: JIUHUU Ha IJIOCKOCTH.

[TonsiTue cucremsl ypaBHEeHH. Pelienne cucTeM ypaBHEHHUM.

[IpencraBieHue 0 paBHOCHIIBHOCTH CUCTEM ypaBHEHUH.

MeTo/b1 pelieHrs CUCTEM JTMHEHHBIX YPaBHEHU ¢ JBYMsI IEpEMEHHBIMU rpauuecKuil MeTo1,
METO/ CJI0KEHUS], METOJT TOACTAaHOBKU. KOInM4ecTBO penieHnii CUCTEMBbI IMHEWHBIX YPaBHEHUM.
Cucrema JIMHEHHBIX YpaBHEHUH C TapaMeTPOM.

Cucrembl HETMHENHBIX YpaBHEHUN. MeTOIbl pellieHNs CUCTEM HEJIMHEWHBIX YpaBHEHU. MeTtoa
JIEJIeHUs], METOJI 3aMEHbI TepeMeHHbIX. OTHOPOJIHbIE CUCTEMBI.

HepagBencrBa

KBaznpaTHOE HEpaBEHCTBO M €ro pelieHus. PeleHne KBaJpaTHBIX HEPABEHCTB: HCIIOJIB30BAHUE
CBOMCTB U rpaduka KBagpaTUYHON (PYHKIIMU, METO/I UHTEPBAJIOB. 3aIllUCh PELIEHUS KBaIPATHOTO
HEPAaBEHCTBA.

KBanpaTHOe HEpaBEHCTBO C TapaMETPOM U €r0 pelIeHHE.

Cucrembl HepaBeHCTB

HepasenctBo ¢ aBymst nepeMeHHbIMU. [IpencraBieHne o pelieHUH JTUHEWHOIO HEPABEHCTBA C
IByMsl nepeMeHHbIMU. ['paduueckas MHTepHperanuss HEpAaBEHCTBA C JBYMs IEPEMEHHBIMHU.
I'paduueckuii MeTON pelIeHns: CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU.

Pelenue TeKCTOBBIX 32724

3agauyu Ha Bce apuMeTHYECKHE AeliCTBUS

Pemenne TeKkCTOBBIX 3anay apudmernyeckuM crocodboM. Mcmonb3oBaHue TaONUL, CXEM,
YyepTexel, JPYrux CpeiCcTB NPeCTaBICHUS JaHHBIX IPU PELICHUH 3a/1a4H.

Pemienne 3aga4 Ha ABUKeHHe, padOTy, NOKYNIKH

AHanmu3 BO3MOXHBIX CHTyallMd B3aMMHOIO pPAacIoJIOKEHUs OOBEKTOB NpPU MX JBUKECHUH,
COOTHOILIEHUS] 00BEMOB BBIIIOJIHAEMBIX Pa0OT MPU COBMECTHON padoTe.

Pemenne 3aa4 Ha HaX0KIeHHe YACTH YHMCJIA H YMCJIA 110 €r0 YaCTH

Peienne 3aga4 Ha MPOLEHTHI, 101, IPUMEHEHHUE ITPOMOPLIMHI MPU PELICHUH 3a]1a4.
Jlornuyeckue 3agaun

Pemenue noruveckux 3agad. Pemenre soruueckux 3ajad ¢ moMolsko rpados, TaOIHULI.
Crarucruka

CaoiicTBa cpeHero apugpmMeTndeckoro u gucrnepcuu. CiydaitHass U3MEHYUBOCTH. I3MEHYMBOCTH
IIpU U3MepeHusx. Pemaroniye npasuia. 3aKOHOMEPHOCTH B U3MEHUYMBBIX BEIMUMHAX.
Cay4aiiHble ONBITHI U cIy4aiiHble COOBITUS

CrnydaifHple OMBITHI  (9KCIIEPUMEHTHI), DJIEMEHTApHBIC CIydailHble COOBITHUS  (MCXOIBI).
BepositHOocTH  3neMeHTapHbIX  coObITMHA. CoObITHS B CIlydyallHBIX — 3KCIIEPUMEHTaxX U
0JIarOMpPUITCTBYIOIINE AJIEMEHTapHbBIE COOBITHA. BeposaTHOCTH ciydailHBIX COOBITHI. OMBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITUSIMHU. Kilaccuueckue BEpOSTHOCTHBIE OIBITHI C
WCIIOIb30BaHUEM MOHET, KyOuKoB. IIpeacTtaBieHue coOBITHH C TOMOIIBIO AMarpamm Diiepa.
[TpoTHBOIONOXKHBIE COOBITHSA, OOBEAMHEHUE U TepecedeHue coObITHid. [lpaBuio cioxeHus
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BepositHOCcTel. CirydaitHeiid BIOOp. HezaBucumeblie coOwiTrs. [locnenoBaTenbHble HE3aBUCHMBIE
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ucnbiTanus. [lpeacraBineHue HKClEpUMEHTa B BUAE JAEpEBa, YMHOXKEHHE BEPOSTHOCTEM.
HcnbiTanus 1o nepBoro ycnexa. Y clIoBHast BEpOATHOCTb. PopMyIia MOIHOU BEPOSATHOCTH.
IHocnenoBaTeIbHOCTH U IPOrPECCHU

Uucnosas MIOCJIEI0BATEIbHOCTb. [Ipumepsl. beckoneunsie MIOCJIEI0BATEIbHOCTH.
Apudmerndeckas mporpeccust U e€ cpoiictBa. ['eomerpuueckas mporpeccus. CyMMHpOBaHHE
MEePBbIX  YWICHOB apU(PMETHYECKOM M  TI'E€OMETPUUYECKOW  IMPOTPECCHUid. Cxopngmasics
reomerpuueckas  nporpeccus. CyMMma  cXOAsILEHCSs  TFEOMETPUYECKOW  IPOrPECcCHH.
IMapmonnueckuii psia. PacxoaumMocTs rapMOHUYECKOTO pAJia.

MeTon mMareMaTH4eCcKOW WHAYKIWH, €ro MPUMEHEHHWE IS BhIBOJA (hopMyIr, JOKa3aTeabCcTBa
PaBEHCTB M HEPABEHCTB, PEILICHUS 3a/1a4 Ha JACIIUMOCTb.

Crenennasi pyHk1us ¢ nokaszaresjem3

CgoiictBa. KyOnueckas mapaboua.

DOyHKIUH
CrenenHas GyHKIIHS ¢ TOKa3aTeNIeM CTENeHH OombIe 3.
[IpeobpazoBanue rpadukoB byHKIMi: napasuiesIbHbII MepeHoc, CUMMETpHUS,

pacTsKeHue/cxaTe, OTpakeHue.

[IpencraBienue o B3auMHO OOpPATHBIX (DYHKITUSX.

HenpepsiBHOCT yHKIINH U TOUKH pa3pbiBa PyHKIMiA. KycouHo 3agaHHble QyHKIIMH.
IlociienoBaTeIbHOCTH U MPOTPECCHH

Uucnosas MOCJIEI0BATEIbHOCTD. [Ipumepsl. beckoneunblie MIOCJIEI0BATEIBbHOCTH.
Apudmerndeckas mporpeccust U e€ cBoiicTBa. ['eomerpudeckas mporpeccus. CymMMUpOBaHUE
MIEPBBIX WICHOB apu(METHUECKON 1 T€OMETPUYECKOI ITporpeccuii. Cxoasiascs reoMeTpruieckast
nporpeccusi. CyMma cxofsuieiicss IeOMeTpUYecKoil mporpeccuu. l'apMoHUYecKud psn.
PacxoanmocTh rapMOHHYECKOTO psifia.

Meton mMareMaTH4eCKOW MHAYKLUHU, €ro NMpUMEHEHHe Uil BhIBoJa (hopMyll, J0Ka3aTeabCcTBa
PaBEHCTB ¥ HEPABEHCTB, PELICHMs 3a/1a4 Ha JIEIIUMOCTb.

CraTucTHKa M TeopHusi BePOSITHOCTEH

Crarucruka

CgoiictBa cpennero apudmerndeckoro u gucnepcun. CirydaitHas U3MEHYHBOCTbD.
N3menunBOCTh IpH U3MepeHusx. Pemaromniyie npapuia. 3aKOHOMEPHOCTH B U3MEHUYMBBIX
BEJIMYMHAX.

Cay4aiiHble ONBITHI U cJIy4YaiiHble COObITHSA

CrnyyaiiHble OBITHI (3KCIIEPUMEHTHI), SJIEMEHTapHbIE CydailHble COOBITUS (MCXO/bI).
BepositHocTH 3neMeHTapHBIX COOBITUNA. COOBITHS B CTy4alfHBIX IKCIIEPUMEHTAX U
0JIaroMpPUSITCTBYIOIIHNE dJIEMEHTapHbIE COOBITHS. BeposaTHOCTH cimydaltHbIX cOOBITUINA. OTBITHI €
PaBHOBO3MOXKHBIMH 3JIEeMEHTapHBIMU COOBITHAMHU. Kitaccuueckne BepOSITHOCTHBIE OTIBITHI C
WCIIOI30BaHUEM MOHET, KyOuKOB. [IpecTaBinenne coObITHI C MOMOIIBIO JUArpaMMm Ditiepa.
[TpoTHBOMONOXKHBIE COOBITHS, O0BETUHEHNE U NIepeceueHue coObITuid. [IpaBuiio cioxenus
BeposiTHOCTeH. CirydaitHeiii BeIOOp. HezaBucumbie cOOBITHS.

[TocnenoBarenbHble HE3aBUCUMBIE UcTIbITaHUS. [IpecTaBieHe sSKkcriepuMeHTa B BUJE JepeBa,
YMHO>XEHHE BEpOsATHOCTEN. VcnbITaHus 10 MEPBOTO ycrexa.

YcnoBHas BepoATHOCTh. DOpMyIIa MMOJHONW BEPOSTHOCTH.

DJieMeHThl KOMOMHATOPUKHU M UcnibITaHust bepuy/uin

Couetanus u uucno coueranuid. Tpeyronpuuk [lackans u 6uHoMm HeroToHa. ONBITH ¢ OOIBIINM
YHCJIOM PaBHOBO3MO>KHBIX 3JIEMEHTapHBIX COOBITHI. Bbrunciene BeposiTHOCTEH B OMBITAX C
IIPUMEHEHHEM 3JIeMEHTOB KoMOuHaTopuku. Vicnbitanus bepuynnu. Ycenex u Heynaua.
BeposiTHOCTH COOBITHI B cepyU UCTIBITAHUHN bepHysm.

I'eomeTpuyeckasi BepoOATHOCTH

CrydaifHbIi BBIOOP TOYKH U3 (PUTYPHI HA TUIOCKOCTH, OTPE3Ka M TYTH OKpYKHOCTH. CllydaifHbIN
BBIOOD YHCIIa U3 YUCIOBOTO OTPE3Ka.

CayuaiiHble BeJTHYUHbBI

13



JluckpeTHas ciiydyaiiHas BEJIMYMHA U paclpeiesieHHe BEpOsITHOCTE. PaBHOMEpHOE TUCKPETHOE

pacnpezenenue. ['eomerpudeckoe pacmnpezeneHue

BepoaTHocTel. Pacnipenenenne bepuymim. bunomuansHoe pacnpenenenue. HesaBucumele

cilydaiiHble BenYuHbl. ClI0XKEHUE, yMHOKEHHUE CIIy4YaiiHbIX BEJIMUMH. MaTtemaTruueckoe

OXHUIaHUC U €TI0 CBOICTBA. III/ICHCpCI/IH N CTaHAAPTHOE OTKIIOHCHUC CHy‘I&fIHOfI BCJIIMYUHBI,

CBOMCTBa qucnepcuu. Jucnepens

qyclia yCIexoB B cepuu ucnbiTanuii bepuymu. [Tonsitue o 3akone Oonpunx yucen. Msmepenue
BEPOSTHOCTEH U TOUHOCTh M3MepeHus. [[puMeHeHne 3akoHa OOJIBIINX YHCEI B COLIUOJIOTHH,
CTpaxOBaHMHU, B 3[[pPaBOOXPAHEHHH, 0OeCIIeYeHHH O€30MaCHOCTH HACEJICHHS B Upe3BbIUaiHbIX

CUTYyalHsX.
3. TemaTrnyeckoe NJIAHUPOBaHHE
7 Kj1ace
No Kot-Bo Kon-Bo Kon-Bo
i Tema paznena, Tema ypoka yacos | KOHTPOIBH | TpaKTHIEC
BIX paboOT | KHX paboT
JIuHeiiHOe ypaBHEeHHUe C OHOI NepeMeHHOM
1. | BeipaxeHnue c nepeMeHHOH. 3HaUYCHUE BBIPAKEHMUSL. 1
2. | BoipaxkeHue ¢ nepeMeHHON. 3HaUCHUE BBIPAXKEHMUSL. 1
3. | llogcraHOBKa BBIpa)KE€HUI BMECTO IIEPEMEHHBIX. 1
4. | 3akoHbl apuMeTUYECKUX NEHCTBUIL. 1
5. | Pemenue nuHEHHBIX ypaBHEHUH. 1
6. | Pemenue nuHeNHHBIX ypaBHEHUH. 1
7. | KonnuecTBO KOpHEH TMHEHHOTO ypaBHEHUSI. 1
8. | BIIP 1
9. | Bxoanasi KOHTpoOJbHAsA padoTa 1
10. | JIuneiiHoe ypaBHEHUE C TAPAMETPOM. 1
11. | JIuneiiHoe ypaBHEHUE C TAPAMETPOM. 1
12. | OcHOBHBIE MeTOBI PelIeHHsI TEKCTOBBIX 3a/1a4: 1
apupMeTHuecKuil, anreOpanyeckuii, nepedbop BapuaHTOB.
13. | OcHOBHBIE MeTOBI pellIeHNUsI TEKCTOBBIX 3a/1a4: 1
apupmMeTHuecKuil, anreOpanyeckuii, nepedbop BapuaHTOB.
14. | Ilepsuunvie npedcmasnenus o Opyeux mMemooax peuileHus 1
3a0au (eeomempuyeckue u epaguiecxue memoonl).
15. | KonTpoabnasi padora Ne 1 «JIuHeiiHoe ypaBHeHHe ¢ 1 1
O/1HO}i mepeMeHHOH»
Lesbie BoIpaeHUst
16. | ToxxaecTBeHHOE MpeoOpa3oBaHHUE. 1
17. | IIpencraBieHue o TOXIECTBE HA MHOYKECTBE. 1
18. | 3akoHbI apuMETHICCKUX NEHCTBUH. 1
19. | IIpeoOpazoBaHMsI YUCIOBBIX BHIPAXKEHUH, COEPIKAIINX 1
CTETEHH C HATYpPAJIbHBIM U LIEJIBIM ITOKa3aTeNIeM.
20. | IIpeoOpa3oBaHMs YHCIOBBIX BBIPAXKEHHM, COAEPIKALINX 1
CTETIEHH C HATYpPAJIbHBIM U LIEJIBIM ITOKa3aTelIeM.
21. | IlpeoOpa3oBaHus YHCIOBBIX BBIPAKEHHI, COAECPIKALIMX 1
CTEIEHH C HATypaJIbHBIM U LIEJIbIM I10Ka3aTelIeM.
22. | IlpeoOpa3oBaHMs YHCIOBBIX BBIPAKEHHIM, COAEPIKALINX 1

CTCIICHU C HAaTYpPAJIbHBIM U LECJIBIM ITOKA3aTCICM.
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e Kon-8o Kon-Bo Kon-Bo
i Tewma paznena, Tema ypoka yacop | KOHTPOJIBH | MpakTHHec
BIX paboOT | KHX paboT
23. | IIpeoOpa3oBaHus YHNCIOBBIX BBIPAKEHHM, COACPIKALIIX 1
CTETICHH C HATYPAJIbHBIM U IIEJIBIM ITOKa3aTeIIeM.
24. | OgHousieH, CTEIeHb OTHOYJICHA. 1
25. | JleicTBus C OTHOWICHAMM. 1
26. | MHoroujIeH, CTCIIEHh MHOTOYJICHA. 3HAYCHUS 1
MHOI'OYIEHA.
27. | MHorowIeHbl ¢ OJHOU mepeMeHHOW. CTaHmapTHBIN BHUT 1
MHOTOYJIEHA C OJHON IEPEMEHHOM.
28. | JIelCcTBUS ¢ MHOTOYJICHAMH: CJI0KCHHE, BRIYMTAHHE, 1
YMHOXEHHE, JeJIeHHUE.
29. | JleiicTBHS ¢ MHOTOYJICHAMU: CIIOKCHUE, BEIYUTAHHE, 1
YMHOXEHHE, JeJIeHUE.
30. | Konrpoasnas padora Ne 2 «CteneHb ¢ HATypaJbHbIM 1
MoKa3aTeJiem»
31. | Jle#icTBHS C OHOWICHAMH. 1
32. | Jle¥icTBHS C OJHOYWICHAMH. 1
33. | Jle#icTBHS C OJHOYWICHAMH. 1
34. | JIelcTBHS ¢ MHOTOWICHAMM: CJIOXKCHHUE, BRIUNTAHUE, 1
YMHOXEHHE, JeJIeHHUE.
35. | Jle#icTBHS C MHOTOYICHAMH: CIIO)KEHHE, BRIUUTAHUE, 1
YMHOXEHUE, JICIICHHUE.
36. | JleicTBHS ¢ MHOTOYICHAMH: CIIOKCHHUE, BEIYUTAHUE, 1
YMHOXEHUE, JICIICHHUE.
37. | JIeicTBHS ¢ MHOTOYICHAMH: CIIOKCHHUE, BEIYUTAHUE, 1
YMHOXEHHE, JelIeHuE.
38. | IIpeoOpa3oBaHue 1IEIOTO BEIPAKEHUS B MHOTOUJICH. 1
39. | PaznoxeHnre MHOTOWIEHOB HAa MHOKHTEIIHN: BEIHECEHUE 1
00IIer0 MHOXKHTEIS 32 CKOOKH, TPYIIITHPOBKA,
HCIOJIb30BaHKE (POPMYI COKPAIIEHHOTO YMHOKEHHUS.
40. | Pa3noxeHre MHOTOUYJIEHOB HA MHOKUATEIIN: BEIHECEHUE 1
00IIIeT0 MHOXKHTES 32 CKOOKH, TPYIITUPOBKA,
HCIOJIb30BaHUE POPMYI COKPAIIEHHOTO YMHOXKEHUSI.
41. | Pa3nokeHre MHOTOUYJIEHOB HA MHOYKUTEJIN: BHIHECEHUE 1
00IIero MHOXKHTEIIS 32 CKOOKH, TPYIITHPOBKA,
UCIOJIb30BaHKEe (OPMYI COKPAIIEHHOTO YMHOKECHHS.
42. | Pa3noxeHre MHOTOUYJIEHOB HA MHOKUATEIIN: BEIHECEHUE 1
00IIIeT0 MHOXKHTES 32 CKOOKH, TPYIIITUPOBKA,
MCIOJIb30BaHUE POPMYI COKPAIIEHHOTO YMHOXKEHHUSI.
43. | Pa3noxeHre MHOTOWIEHOB HAa MHOKHTENHN: BEIHECEHUE 1
00IIIer0 MHOXKHTES 32 CKOOKH, TPYIITHPOBKA,
MCIOJIb30BaHNE POPMYI COKPAIIIEHHOTO YMHOKEHUS.
44, | Pa3no)keHre MHOTOYJICHOB HA MHOXKHUTEIIN: BEIHECCHUE 1
00IIIeT0 MHOXKHTES 32 CKOOKH, TPYIITHPOBKA,
MCIOJIb30BaHKEe (OPMYI COKPAIIEHHOTO YMHOKCHHSI.
45. | KontpoJabHas padora Ne 3 «K MHOro41€eHbD) 1 1
46. | ®opMyIbl COKpPAIIEHHOTO YMHOXEHUS: PA3HOCTh 1
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e Kon-8o Kon-Bo Kon-Bo
i Tema pazzgena, Tema ypoka yacop | KOHTPOJIBH | MpakTHHec
BIX paboOT | KHX paboT

KBaJ[paTOB, KBaApPaT CyMMbI U Pa3HOCTH.

47. | ®opmynbl COKpaIEHHOIO YMHOXKEHHUS: pa3HOCTb 1
KBaJIpaToOB, KBAaJIpaT CyMMbI M PA3HOCTH.

48. | ®opMyIbl COKpAIEHHOTO YMHOKEHUS: pa3HOCTh 1
KBaJIpaToOB, KBAaJpaT CyMMbI U PA3HOCTH.

49. | ®opmyIbl COKpAIIEHHOTO YMHOXEHUS: Pa3HOCTh 1
KBaJIpaToOB, KBAaJpaT CyMMbI M PA3HOCTH.

50. | ®opmyIibl COKPAIIEHHOTO YMHOKECHHUS: Pa3HOCTh 1
KBaJIpaTOB, KBaJpaT CyMMbI U PA3HOCTH.

51. | ®opmyibl COKpaIEHHOTO YMHOKEHHUS: Pa3HOCTh 1
KBaJIpaToOB, KBaJpaT CyMMbI U PA3HOCTH.

52. | ®opmyIbl COKpaIEHHOTO YMHOKEHHUS: Pa3HOCTh 1
KBaJIpaToOB, KBaJpaT CyMMbI U PA3HOCTH.

53. | ®opmyIbl COKpAIEHHOTO YMHOKEHHUS: Pa3HOCTh 1
KBaJIpaTOB, KBaJpaT CyMMbI U PA3HOCTH.

54. | ®opmyIbl COKpaIEHHOTO YMHOKEHHUS: Pa3HOCTh 1
KBaJ[paTOB, KBaAPaT CyMMbI U Pa3HOCTH.

55. | ®opMyIibl COKPAIIEHHOTO YMHOXKECHHS: Pa3HOCTh 1
KBAaJ[paTOB, KBaJApaT CyMMbI U Pa3HOCTH.

56. | ®opMyITBI COKPAIIEHHOTO YMHOKECHHUS: Pa3HOCTH 1
KBaJ[paTOB, KBaApaT CyMMbI U Pa3HOCTH.

57. | ®opmMyIibl COKpaAIIEHHOIO YMHOXKEHHUS: Pa3HOCTh 1
KBaJ[paTOB, KBaJpaT CyMMbI U Pa3HOCTH.

58. | ®opmMyITbl COKpPAIEHHOTO YMHOKECHHUS: Pa3HOCTH 1
KBaJ[paTOB, KBaJApaT CyMMbI U Pa3HOCTH.

59. | ®opmMyITbl COKPAIEHHOTO YMHOKECHHUS: Pa3HOCTh 1
KBAaJ[paTOB, KBaJApaT CyMMbI U Pa3HOCTH.

60. | KonTpoasnas pagora Ne 4 «@opMy.ibl COKpPAIIEHHOTO 1
YMHOKEHHUS»

61. | ®opmyibl Ipeobpa3zoBaHUs CYMMBI M pa3HOCTH KyOOB, Ky0 1
CYMMBI ¥ pa3HOCTH.

62. | ®opmyiibl Ipeobpa3zoBaHUs CYMMBI M pa3HOCTH KyOOB, Ky0 1
CYMMBI ¥ pa3HOCTH.

63. | @opmyiibl TpeoOpa3zoBaHUs CYMMBI H pa3HOCTH KyOOB, KyO 1
CYMMBI ¥ pa3HOCTH.

64. | ®opmyiibl Ipeobpa3zoBaHUs CYMMBI M pa3HOCTH KyOOB, Ky0 1
CYMMBI ¥ pa3HOCTH.

65. | @opmyiibl Tpeobpa3zoBaHUs CYMMBI M pa3HOCTH KyOOB, Ky0 1
CYMMBI ¥ pa3HOCTH.

66. | PaznoxeHrne MHOTOUWIEHOB HA MHOXKUTEIIN: BBIHECEHUE 1
00111ero MHOXUTEINS 32 CKOOKH, TPYIITUPOBKA,
HCIOJIb30BaHUE POPMYI COKPAILIEHHOTO YMHOXKECHUSI.

67. | Pa3znoxeHre MHOTOYJICHOB HA MHOXKHUTEIN: BEIHECEHUE 1
00111ero MHOXUTEINS 32 CKOOKH, TPYIITUPOBKA,
HCIOJIb30BaHUE POPMYIT COKPAILIEHHOTO YMHOXKECHUSI.

68. | PaznoxeHre MHOTOYJICHOB HA MHOXKHUTEIN: BEIHECEHUE 1
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Kon-Bo Kon-Bo
Ne Koxn-Bo
i Tema pazzgena, Tema ypoka yacop | KOHTPOJIBH | MpakTHHec
BIX paboOT | KHX paboT
0011ero MHOXKHTES 32 CKOOKH, TPYIIIIHPOBKA,
MCIOJIb30BaHNE POPMYIT COKPAIIEHHOTO YMHOKCHHUS.
69. | Pa3noxeHre MHOTOYWICHOB HA MHOYKUTEIIN: BBIHECCHUE 1
001Iero MHOXKHTENS 32 CKOOKH, IPYIITHUPOBKA,
UCIOJIb30BaHUE (POPMYJIT COKPAIIEHHOTO YMHOYKECHHUS.
70. | Pa3noxeHre MHOTOYJICHOB HA MHOXKHTEIN: BEIHECEHUE 1
00IIer0 MHOXKHTEIIS 32 CKOOKH, TPYIITUPOBKA,
UCIOJIb30BaHUE POPMYI COKPAILIEHHOTO YMHOXKECHUSI.
71. | Pa3noxeHrie MHOTOYJICHOB HA MHOKHTEIIN: BHIHECCHHE 1
00IIero MHOXKHTENS 32 CKOOKH, TPYIITHUPOBKA,
HCIOJIb30BaHKE (POPMYIT COKPAIIEHHOTO YMHOKEHHUS.
72. | Pa3noxeHre MHOTOYICHOB HA MHOXKHTEIN: BEIHECEHUE 1
00IIeT0 MHOXKHTEIIS 32 CKOOKH, IPYIITUPOBKA,
UCIOJIb30BaHUE POPMYI COKPAILIEHHOTO YMHOXKECHUSI.
73. | KonTpoabnasi padora Ne 5 «@opmyJibl KyooB» 1
74. | KoutpoabHas padora 3a 1 moayroaue 1
DOyHKIUH
75. | IloHsiTHE 3aBUCUMOCTH 1
76. | IIpsmoyronpHas cucTeMa KOOpAUHAT. 1
77. | ®opMupoBaHHe TMPEACTABICHUH O MeTalnpeAMETHOM 1
TTOHSTHH «KOOPTUHATHD».
78. | I'paduk 3aBHCUMOCTH. 1
79. | I'paduk 3aBHCHMOCTH. 1
80. | CnocoOsl 3aJaHus byHKIH: aHAJTUTHYCCKUH, 1
rpaduuecKuii, TAOIUIHBIMN.
81. | CrocoObl 3ananust QYHKIIUN: aHATUTUIECKHH, 1
rpadudecKuii, TAOIUUHBIMN.
82. | I'padux pyHkIMH. 1
83. | [Ipumepsl  ¢GyHKUMH, TOJNyyaeMbIX B Ipolecce 1
WCCIIETOBaHMS Pa3IMYHbIX IPOIECCOB U PEUICHUS 3a/1a4.
84. | Bnauenue pynkuuu B Touke. CBoicTBa PyHKIMI: 001aCTh 1
OTIpeieNICHUs], MHOXKECTBO 3HAYCHHH, HYIU, TPOMEKYTKHU
3HAKOMOCTOSIHCTBA, YETHOCTH/HEYETHOCTD, BO3pACTAaHUE U
yObIBaHUE, TPOMEKYTKH MOHOTOHHOCTH, HAaUOOJIbIIIEE U
HauMEHbIIIee 3HaYCHHE, TEPUOIUIHOCTD.
85. | UccnenoBanue GpyHkuu 1o e€ rpaduxy. 1
86. | JIuneiinasi pyHKIUS 1
87. | CpoiictBa, rpaduk. 1
88. | YTi0B0it KO GUIHEHT MPSIMOH. 1
89. | Pacnonoxxenne  rpaduka  JTUHEWHOW — QyHKIMH B 1
3aBHCHMOCTH OT €€ KO3 PUIIESHTOB.
90. | Pacnionoxxenue rpaduka JMHEHHONW QYHKIINH B 1 1
3aBUCHMOCTH OT €€ KOA(PPUIINECHTOB.
91. | KourpoabHas padora Ne 6 «JIuneitHas pyHKIus» 1 1
CucreMbl JIMHEHBIX YPABHEHUI ¢ IBYMS NlepeMEeHHbIMU
92. | YpaBHeHUs ¢ ABYMS TIEPEMECHHBIMH 1
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e Kon-8o Kon-Bo Kon-Bo
i Tema paznena, Tema ypoka yacop | KOHTPOJIBH | MpakTHHec
BIX paboOT | KHX paboT

93. | Pemienue ypaBHEHHIA B IIETIBIX YHCTAX. 1

94. | JIuneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMHU. 1

95. | JIuneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMH. 1

96. | JIuneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMH. 1

97. | I'paduueckas HHTEpIIpETAIINS TUHEHHOTO YPABHEHHS C 1
JIBYMs1 IEPEMEHHBIMU.

98. | I'paduueckas HHTEpIIPETAIINS TUHEHHOTO YPABHECHHS C 1
JIBYMSI TIEPEMEHHBIMHU.

99. | IlpencraBienne 0  TrpadUYECKO  HHTEPHpPETALUU 1
MPOU3BOJILHOTO YPaBHEHUS C JBYMsS TEPEMEHHBIMH:
JIMHHUY Ha TUIOCKOCTH.

100| [IpencraBneHue o0 paBHOCUIBHOCTH CUCTEM YPaBHEHUH. 1

101} Metoapl perieHust CHCTEM JIMHEHHBIX YPAaBHEHHA C ABYMSI 1
NepEMEHHBIMU I'padUueCcKuil METO/1, METO]I CIIOKEHHUS,

METO/ [10JICTAHOBKH.

102 Metopl perieHust CUCTEM JIMHEHHBIX YPaBHEHHIA C ABYMSI 1
NepEMEHHBIMU I'padUueCcKuil METO/1, METO]I CIIOKEHHUS,

METO/ [10JICTAHOBKH.

103| MeTobI pelieHUs CHCTEM JTMHEHHBIX YPABHEHHH C IBYMSI 1
NepPEMEHHBIMH I'padUueCcKuil METO/1, METO]T CIIOKEHHUS,

METO/ MOJICTAHOBKH.

104| MeTobI perieHns CHCTEM JTMHEHHBIX YPABHEHHH C IBYMSI 1
MEPEMEHHBIMH TPapUIECKUN METO/I, METO]T CIIOKEHHS,

METOJI MTOJICTAHOBKH.

105] MeTo bl perieHns CHCTEM JTMHEHHBIX YPABHEHHH C IBYMSI 1
MIEPEMEHHBIMH TPapUIECKUN METO/I, METO]T CIIOKEHHS,

METOJI MTOJICTAHOBKH.

106] MeTo bl perieHns CHCTEM JTMHEHHBIX YPABHEHHH C IBYMSI 1
MEPEMEHHBIMH TPapUIECKUN METO/I, METO]T CIIOKEHHS,

METO/I MTOJICTAHOBKH.

107, MeTobI pemeHns CUCTEM JIMHEWHBIX YPaBHEHHH C TBYMS 1
MIEpPEMEHHBIMH TpapUIECKUI METOT, METOJI CIIOKEHUS,

METO/I MTOJICTAHOBKH.

108| Konmu4ecTBO pemeHnid CHCTEMBI IMHEWHBIX YpaBHEHUIA. 1

109| Cucrema TUHEHHBIX YpaBHEHUH C TapaMETPOM. 1

110/ Pemienne 3a1a4 HA IBM:KeHNE, PpA0OTY, MOKYNKH AHaIN3 1 1
BO3MOXKHBIX ~ CHTyallMidi  B3aWMHOTO  PACIIOJIOKEHUS
00BEKTOB TIPH WX JBM)XCHHH, COOTHOIICHHUS 0O0BEMOB
BBITIOJTHSEMBIX pabOT MpU COBMECTHOI paboTe.

111] Pemenue 3a1a4 Ha IBUKeHHE, PA0OTYy, MOKYNKH AHAIH3 1
BO3MOXHBIX  CHTyallMd  B3aMMHOTO  PAaCIIOJIOKEHUS
OOBEKTOB TPH HUX ABMKEHUH, COOTHOIIECHUS O00BEMOB
BBITIOJTHSIEMBIX paOOT MPU COBMECTHOM padoTe.

112| Pemienne 3agay Ha [JBUKeHHe, pPadoTy, MNOKYNKHU 1

AHaN3 BO3MOXXHBIX CUTYyallMid B3aUMHOTO PACTIOJIOKEHUS
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e Kon-8o Kon-Bo Kon-Bo
i Tema pazzgena, Tema ypoka yacop | KOHTPOJIBH | MpakTHHec
BIX paboOT | KHX paboT
OOBEKTOB MpPH HUX JIBKEHUH, COOTHOIICHUS OOBEMOB
BBINOJIHAEMBIX pabOT IpU COBMECTHOI paborTe.
113| Pemenue 3aga4 Ha ABM:KeHHE, pa0OTY, MOKYNKH AHaU3 1
BO3MOXXHBIX ~ CUTyalluli  B3aUMHOTO  PACIIOJIOKECHHUS
OOBEKTOB MpPHU UX ABHKEHUHU, COOTHOILIEHUS O00BEMOB
BBINOJIHSAEMBIX pabOT IpU COBMECTHOI paborTe.
114| Pemenue 3a1a4 Ha IBM:KEHHE, PA0OTy, MOKYIKH 1
AHanu3 BO3MOXKHBIX CUTyallui B3aUMHOT'O PACIIOJIOKEHUS
00BEKTOB MPHU UX ABMKCHUU, COOTHOIIECHUS 00bEMOB
BBITIOJTHSIEMBIX pabOT MPU COBMECTHOI paboTe.
115| Pemienue 3a1a4 Ha IBHKEHHUE, padoTy, HOKYIKH 1
AHanu3 BO3MOXKHBIX CUTYyalluii B3aUMHOT'O PACIIOJIOKEHUS
00BEKTOB PU UX JBUKEHUHU, COOTHOLICHHUS 00BbEMOB
BBITIOJTHSIEMBIX pabOT MPU COBMECTHOI paboTe.
116| KonTpoabHasi pa6ora Ne 7 «CucremMbl JIMHEHHBIX 1
yYPaBHeHMii»
DJieMeHTbl KOMOMHATOPUKHU U UcnbITaHus Bepuysun. CtaTucruka.
117| IlpaBuio yMHOXEHHs, IEPECTAHOBKHU, PaKTOPHAIL. 1
118| IlpaBuo yMHOXKEHHS, IEPECTAHOBKHU, PaKTOPHUAIL. 1
119| BIIP 1
120| TabnanuHoe U Tpaduueckoe IMpeJCTaBIeHHE JaHHBIX, 1
CTOoJI0YaThIe U KPYrOBbIe JHarpaMMbl, H3BJI€UEHNUE HY)KHOM
nH(pOpMaLIHH.
121| InarpamMmbl pacceuBaHusl. 1
122| OnwucarenpHble CTATUCTUYECKHE TOKA3ATEIH: CPEIHEE 1
apupmMeTHyecKoe, MeiMaHa, HanboJIbllIee U HAUMEHbIIIee
3Ha4YeHHUs YUCIOBOro Habopa.
123| OTkioHeHHE. 1
124| CnyyaiiHbie BEIOPOCHI. 1
125| MepsI paccenBaHus: pa3Max, TUCTICPCHS U CTAHIAPTHOE 1 1
OTKJIOHEHHE.
126| KonTpoabsHas pa6ora Ne 8 «jieMeHTHI 1
KOMOUHATOPUKH U ONUCATEJILHON CTATHCTUKID)
Hcmopua mamemamuxu
127| Bosnuxnosenue mamemamuxku KAk HayKu, OSmanvl eé 1
passumus. OcHnognbie pasoernvl Mamemamuxu.
Buioarowuecs mamemamuku u ux 6k1ao 6 pazgumue HayKu.
beckoneunocmv mnootcecmsea npocmoeix uucen. Yucna u
OnuHbl ompeskos. Payuonanvuvie yucna.
Ilompebnocms 6 uppayuonanvuvix uucnax. Illkona
Tugacopa
128| 3apoorcoenue ancebpvl 6 nedpax apupmemuxu. An- 1

Xopeszmu. Poocoenue oykeennotl cumeonuxu. 11.@epma, D.
Buem, P. Jlexapm. Hcmopus eonpoca o HaxodxcoeHuu
Gdopmyn Kopmell aneeOpauyeckux ypasHeHull cmenewuetl,
oonvuux yemwopéx. H. Tapmanvs, /loc. Kapoano, H.X.
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e Kon-8o Kon-Bo Kon-Bo
i Tema pazzgena, Tema ypoka yacop | KOHTPOJIBH | MpakTHHec
BIX paboOT | KHX paboT
Abenv, 2.1 anya.
O0o001eHne ¥ cucTeMaTU3ANMS YUeOHOr0 MaTepuasa
129| Yucnosbie 1 OyKBEHHBIE BBIPAKEHUS 1
130, MHuorouieHsl 1
131| Oynknun 1
132| Jlunetinas hyHKIMS 1
133| Jlunelinoe ypaBHEHHE U €r0 KOPHHU 1
134| Cuctembl ypaBHEHUI 1
135| Pemienue 3a1a4 Ha ABM>KEHUE, paObOTY, MOKYIKH 1
136| UToroast KOHTpPOJIbHAN padoTa 1
Hroro: 136 11
8 KJ1ace
JI;{;_»H Tema pazneina, Tema ypoka Ko Koi-Bo Kon-Bo
qacop | FOHTPOIBH | NMPaKTHYEC
BIX pabOT | KHX paboT
1 OyHKIIUU 1
2 Jluneitnas QpyHKIUSA 1
3 CucTeMbl ypaBHEHHIA 1
MHo:kecTBa M ONepai HAI HUMH
4 MHO0X€eCTBO JIEHCTBUTEIIHLHBIX YHCETT. 1
5 MHO0X€eCTBO JIEHCTBUTEIIHLHBIX YHCETT. 1
6 MHO0X€eCTBO JIEHCTBUTEIIHLHBIX YHCETT. 1
7 MHOeCTBO JeHCTBUTENBHBIX YHUCEN. 1
8 MHOeCTBO JEeHCTBUTENBHBIX YHCEN. 1
9 MHOeCTBO IEHCTBUTENBHBIX YHCEN. 1
10 MHOXECTBO I€CTBUTENIBHBIX YHCET. 1
11 MHOX€ECTBO 1€CTBUTENIbHBIX YHCET. 1
12 BIIP 1
13 Bxoanasi KOHTpoOJIbHAs1 padoTa 1
14 KonTtpouabnas padora Nel « MHo:xkecTBa. Onepanun 1 1
HA/l MHOKECTBAMID)
PanmoHanbHbIE BBIPpAKEHHS
15 | CpaBHeHME pallMOHAIBHBIX YHCEI. 1
16 JleficTBUS ¢ pallMOHAIBHBIMU YHCIIAMH. 1
17 | Koneunble 1 6eCKOHEUHBIE AECATUYHBIC IPOOH. 1
18 [IpencraBnenue pauoOHAIBHOTO YHCIa B BUIE 1
JECSITUYHOM 1po0u
19 | Pemenue npoOHO-palIOHATBLHBIX YPABHCHU. 1
20 | Pemenue npoOHO-paIMOHATILHBIX YPABHCHHI. 1
21 | Pemenue npoOHO-paIMOHATILHBIX YPABHCHHI. 1
22 | Pemenue npoOHO-paIMOHATILHBIX YPABHCHHA. 1
23 | Pemenue npoOHO-paiMOHATILHBIX YPAaBHCHUI. 1
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24 | Pemenue npoOHO-pAIIMOHATILHBIX YPAaBHCHHIA. 1

25 | KourpoJabHas padora Ne2 «OcHOBHOE CBOICTBO 1
panuoHaabHOM Apodu. CiioxkeHHe U BBIYMTAHHE
PalMOHAJIBHBIX ApodeiD»

26 | AnreOpandeckasi 1poOb. 1

27 | IlpeoOpa3oBaHus BBIpAKEHUH, COACPIKAIUX CTEIICHU C 1
EJIBIM TTOKA3aTeJIeM.

28 | JlomycTuMBbIC 3HAYECHHS TICPEMEHHBIX B IPOOHO- 1
panMoOHATBHBIX BEIPAKEHHUSIX.

29 | Cokparienue anredpandeckux apooei. 1

30 | [IpuBenenue anredOpanveckux apodei Kk o0memMy 1
3HAMEHATENIO.

31 | JeiicTBus ¢ anreOpandecKuMH IpoOSMHU: CIIOKCHHE, 1
YMHOXXEHUE, JIeTICHHE.

32 | [IpeoOpa3oBaHKEe BRIPAKCHHIMA, COJIEPKAIINX 3HAK 1
MOJTyJIsS

33 | [IpeoOpazoBaHue BRIpAKCHHIA, COJEPIKAIINX 3HAK 1
MOIYJIS

34 | KonrpoabHasi pabora Ne3 «YMHOKeHUeE U 1eJIeHHe 1
panuoHaJbLHBIX Apo0eii. Bo3BeneHue paunoHaJabHOI
JApo0U B CTENEeHb)

35 | [lonsTue ypaBHEHUS U KOPHS ypaBHEHUSI. 1

36 | [IpencraBieHne 0 paBHOCHILHOCTH YPAaBHEHUH U 1
YpaBHEHUSX-CIEICTBUSX.

37 | IlpencraBieHue 0 paBHOCHJIBHOCTH Ha MHOXECTBE. 1

38 | PaBHOCHIBHBIE TPeOOpa30BaHUs YpaBHEHUII. 1

39 | PaBHOCHIIBHBIE TPEOOpa30BaHUs YpaBHEHU N 1

40 | Merobl paBHOCHJIBHBIX ITPe0Opa3oBaHui, METO 1
3aMEHbI IEPEMEHHOMN, rpaQUUecKuii METOI.

41 | Merozbl paBHOCUIIBHBIX peoOpa3oBaHUil, METO 1
3aMEHbI IEPEMEHHOM, rpapUuecKuii METOI.

42 | Hcnonb30BaHNe CBOMCTB (QYHKILUH NPH pEeLLICHUN 1
YpaBHEHUH, UCIIOJIB30BaHNUE Te€OpEMbI Buera s
YpaBHEHHI CTETICHU BBIIIIE 2.

43 | Cpoiictsa byHKIMY Y = k_ 1

X

44 | T'unepOoa. 1

45 | [lpencraBienne 00 aCUMMTOTAX. 1

46 | KoutpoabHasi pagora Ne 4 «PaBHOCH/IbHbBIE 1
ypaBHeHusl. PaunonanbHble ypaBHeHusi. CTeneHnb ¢
HeJbIM OTPHLATEIbHBIM NoKa3aTejaeM. OyHKIUSA
y=L; U ee rpaduK.»

47 | KonrpoJabHasi padoTa 3a nepBoe moJyroaue. 1

OCHOBBI TEOPHH AEJTUMOCTH

48 | CpaBHEHHE pallMOHATBHBIX YHCEIL. 1

49 JleficTBUS ¢ palliOHAIbHBIMU YHCIIAMH. 1

50 Koneunbie u 6eCKOHEUHBIC IECATUYHBIE IPOOH. 1

51 [IpencraBnenue paoOHAIBHOTO YKCIa B BUIE 1
JECATUIHOUN TpoOH.

52 | IloHsTHE NPPALIMOHATIHHOTO YUCIIA. 1
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53 | Pacmo3HaBaHue HpparmoOHAIbHBIX YHCET. 1

54 | leiicTBUs ¢ MppallMOHAIbHBIMU YHCIAMHU. 1

55 | JleiicTBus C UppaIlMOHAIIBHBIMU YUCIIAMH. 1

56 | JleiicTBus C HppallMOHAIBHBIMU YHCIAMHU. 1

57 | JleiicTBus C UppaIlMOHAIIBLHBIMU YUCIIAMH. 1

58 | CgoiicTBa neiicTBUI C UPPALIMOHATIBHBIME YHCIAMH. 1

59 | CgoiicTBa eiicTBUI C UPPALIMOHATIBHBIMH YHCIAMHU. 1

60 | CpaBHeHUE HpPAIMOHATBHBIX YHCETT. 1

61 MHOX€eCTBO JIEHCTBUTEILHBIX YHCEIL. 1

62 | IIpexncraBiieHus O pacCIIMPEHUAX YHCIOBBIX MHOKECTB 1

63 | KonTpoubHas padora Ne§ «OcHOBBI TeOpHH 1
AeJTUMOCTH»

HepagBencrBa

64 | YucnoBsie HepaBeHCTBA. CBOMCTBA YUCIOBBIX 1
HEpPaBEHCTB.

65 [IpoBepka cripaBeIIMBOCTH HEPABEHCTB MPHU 3aIaHHBIX 1
3HAYECHUSAX IEPEMEHHBIX.

66 | HepaBeHnctBo ¢ nmepeMeHHoi. CTpOTHe U HECTPOTHE 1
HEpaBEHCTBA.

66 | JloxazarenpcTBO HepaBeHCTB. HepaBeHCTBa O cpeTHUX 1
JUIs ABYX YHCEIL.

67 | IlonsTre o perieHnu HepaBeHCTBA. MHOXECTBO 1
peleHHi HepaBEeHCTBA.

68 | [IpencraBieHre 0 paBHOCHIIEHOCTH HEPABCHCTB. 1

69 JInnelHOe HEPABEHCTBO U MHOXKECTBA €T0 PELICHUMN. 1
Pemienue nuHEHHBIX HEPABEHCTB.

70 JInnelHOe HEPAaBEHCTBO C NApaMETPOM.

71 | CucreMbl HEpaBEHCTB C OJIHOM MEPEMEHHOM. 1

72 | PemieHue cucTeM HEPaBEHCTB C OJTHOM MepEeMEHHOM: 1
JMHEWHBIX, KBaJIPATHBIX, IPOOHO-pallMOHATIBHBIX,
UppalOHAIbHBIX.

73 | Pemenwne crcteM HEPaBEHCTB C OJTHOW TIEPEMEHHOM: 1
JMHEWHBIX, KBaJJPAaTHBIX, APOOHO

74 | PemeHue cucteM HEPaBEHCTB C OJTHON MEPEMEHHOM: 1
JMHEWHBIX, KBaJJPATHBIX, APOOHO

75 | U300paxeHue pelieHus: CUICTEMbl HEPaBEHCTB Ha 1
YHCIIOBOM MPSMOH.

76 | 3anmch penieHus CUCTEMbl HEPaBEHCTB. 1

77 | KonrpoabHnas padora Ne5 «HepaBencrBa» 1
KBanparnbie kopHu. /lelicTBUTeIbHBIE YN C/IA

78 | KBagparuunas ¢pyHKUHUS. 1

79 | CgoiictBa. [Tapaboma. 1

80 | IToctpoenue rpaduka KBaApaTUIHON QYHKITUH. 1

81 | Ilomoxenue rpaduka KBaapaTHIHON HYHKIIUU B 1
3aBUCUMOCTH OT €€ K03 (UIIMEHTOB.
Hcnonp30BaHue CBOMCTB KBaAPATUYHON (DYHKIIUH JIS 1
peleHus 3a1au.

82 | Apudmernueckuii KBaapaTHbIA KOPEHb. 1

83 | JlomycTuMBbIe 3HAYCHHS IEPEMEHHBIX B BBIPAKCHUSX, 1
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coJiepKarux apudmMeTnyeckie KBaapaTHble KOPHHU.

84 | JlomycTuMBbIe 3HAYCHHS IEPEMEHHBIX B BBIPAKCHUSX, 1
coJiepKaux apuMeTnyeckie KBaapaTHble KOPHHU.
85 | JlomycTuMbIe 3HAYCHHS IEPEMEHHBIX B BBIPAKCHUSX, 1

coJiep Kalix apupMeTnIeckue KBaapaTHbIE KOPHH.

86 JlomycTrMBbIe 3HaYEHUS IEPEMEHHBIX B BBIPAKECHUSX, 1
coJiepKaux apumMeTnyeckre KBaapaTHble KOPHHU.

87 [IpeoOpaszoBanue BRIpaXKCHUH, COACPIKALITUX 1
KBaJIpaTHbIE KOPHHU.

88 [IpeoOpaszoBanme BEIpaXKCHHUH, COACPIKALTUX 1
KBaJIpaTHbIE KOPHHU.

89 [IpeoOpazoBaHue BRIPAKCHHIA, COIEPIKAIIIIX 1
KBaJ[paTHbIC KOPHHU.

90 [IpeoOpazoBaHue BRIpAKCHHIA, COIEPIKAIITIX 1
KBaJ[paTHbIC KOPHHU.

91 [Ipocreiimmne uppanuMOHAIBHBIE HEPABEHCTBA BHJA: 1

[T(x) >a; [T(x) <a; \/f(x)>\/g(x)

Jf(x) = a.

92 OOOOMmEHHBI  METOJT MHTEPBAIOB Il  pEHICHUS 1
HEPaBEHCTB.

93 ®yukuun y=.fx, y=3K, y= X | I cBoficTsa 1 1
rpadukH.

94 Oyukuun y =[x, y=3K, y= X | I cBolicTBa 1 1
rpaduKu.

95 Oyukuun y =[x, y=3X, y= K | Mx cBoiicTBa 1 1
rpaduKu.

96 KonTtpouabnas padora Ne6 « KBagpaTHbie KOpHH. 1
JeiicTBUTEIbHBIE YHCJIA»

KBaagpaTrHoe ypaBHeHHe U €r0 KOPHU

97 JIMCKpPUMMHAHT KBaJPAaTHOTO YPABHEHHUS. 1

98 KBanpaTtHslit TpEXUIIeH.

99 Kopnu kBasipaTHOTO TpéXUieHa.

100 Paznoxxenne Ha MHOKHTENN KBAaJJPaTHOTO TPEXUIICHA. 1

101 dopMyia KOpHEH KBaJAPATHOIO YPABHEHUSI. 1

102 ®dopmysa KOpHEH KBaJpaTHOTO YPaBHEHHS. 1

103 dopmyna KOpHEH KBapaTHOTO YpaBHEHUSI. 1

104 dopMyia KOpHEH KBaJAPATHOIO YPABHEHUSI. 1

105 ®dopmysa KOpHEl KBaJpaTHOTO YPaBHEHHS. 1

106 dopmyna KOpHEH KBaJpaTHOTO ypaBHEHUSI. 1

107 dopMyia KOpHEH KBaJAPATHOIO YPABHEHUSI. 1

108 dopMya KoOpHEH KBaJAPaTHOTO YpaBHEHUSI. 1

109 dopMya KoOpHEH KBaJAPaTHOTO YpaBHEHUSI. 1

110 dopMya KoOpHEH KBaJAPaTHOTO YpaBHEHUSI. 1

111 Teopema Buera. Teopema, obpaTtHas Teopeme Buera. 1

112 Perienue kBaipaTHBIX ypaBHEHHI: rpad)u4ecKuii METO 1
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peLIeHHs, UCTIONb30BaHue (POPMYIIBI [T HAXOXKICHUS
KOpHEH, pa3io)keHue Ha MHOKUTEIH, T0J00p KOpHEH ¢
HCIIOJIB30BaHUEM TeopeMbl Buera.

113

Pemienue kBasipaTHBIX ypaBHEHU: rpaduyeckuii METox
peIeHHs, UCTIONb30BaHue (POPMYIIBI Il HAXOXKICHUS
KOpHEM, pa3iokKeHHe Ha MHOXKUTEIH, 10400p KOpHEH ¢
HCIIOJIB30BaHUEM TeopeMbl Buera.

114

Pemienue kBaipaTHBIX ypaBHEHU: rpaduyeckuii MeTox
pelIeHHs, UCTIONb30BaHue (POPMYIIBI Il HAXOXKICHUS
KOpHEH, pa3okeHue Ha MHOXKUTEIH, TO100p KOpHEH C
HCIIOJIB30BaHUEM TeopeMbl Buera.

115

Pemenue kBaspaTHBIX ypaBHEHUH: TpaQUUECKUl METOA
peleHMsI, UCTIONb30BaHue (HOPMYITBI 111 HAXOXKICHUS
KOpHEM, pa3ioxKeHre Ha MHOKUTENH, 10100p KOpHEH ¢
HCIIOJIB30BaHUEM TeopeMbl Buera.

116

Pemenuie kBaapaTHBIX YpaBHEHHI: rpa@uecKuii METOT
pelleHurs, UCTIOIb30BaHUE POPMYJIBI I HAXOXKACHUS
KOpHEM, pa3ioxKeHre Ha MHOKUTEIH, 10A00p KOpHEH ¢
UCIOJIb30BaHUEM TeopeMbl Buera.

118

Pemennie kBaapaTHBIX YpaBHEHHI: rpauecKuii METOT
pelIeHNs, UCTIONIB30BaHUE (POPMYJIBI TSI HAXOXKIACHUS
KOpHEH, pa3oKeHne Ha MHOXKUTEIH, IIOJJ00p KOPHEH ¢
HCIOJIb30BaHHEM TeopeMbl Buera.

119

BIIP

120

Pemienue kBaipaTHBIX ypaBHEHUH: rpaduyeckuii MeTon
peleH s, UCTIOIb30BaHue (GOPMYIIBI I HAXOXKICHUS
KOpHEM, pa3ioxKeHne Ha MHOKHUTEIH, 10A00p KOpHEH ¢
HCIIOJIB30BaHUEM TeopeMbl Buera.

121

Apudmernueckuii, anredpanueckuii, nepedop
BapuaHTOB. [lepBUUHbIE IPECTABICHUS O IPYTUX
METO/axX pemIeHus 3aa49 (TeOMeTpUIeCcKre U
rpaduyecKkue METObl).

122

Apudmernueckuit, anredpandeckuit, mepedop
BapuaHTOB. [lepBUUHBIEC IPEACTABICHUS O IPYTUX
METO/axX pelieHus 3aa4u (reoMeTpudeckue u
rpaduvecKrue METOIbI).

123

Apudmernueckuit, anredpandeckui, mepedop
BapuaHTOB. [lepBUYHBIEC IPEACTABICHUS O IPYTUX
METO/axX pelieHus 3aa4u (reoMeTpudeckue u
rpaduvecKrue METOIbI).

124

Apudmernueckuit, anredpandeckui, mepedop
BapuaHTOB. [lepBUUHBIE IPEACTABICHUS O IPYTUX
METO/AX pelIeHus 3a1a4 (reoOMeTpuIecKre u
rpadu4ecKrue METOIbI).

125

JleficTBHS ¢ MHOTOYICHAMHU: CIIOKEHHE, BRLIYUTAHUE,
yMHOXeHHe, fenenue. [I[peodbpazoBanue 1memnoro
BBIPAYKEHHSI B MHOTOYJICH.

126

JleficTBHS ¢ MHOTOUYJICHAMHU: CI0KEHIE, BEIUNTAHHE,
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yMHOXeHHe, Aenenue. [IpeodpasoBanue 11e10ro
BBIPQYKEHUSI B MHOTOYJICH.

127

JlelicTBUSI ¢ MHOTOWICHAMU: CIIOKCHHE, BHIYUTAHHE,
yMHOXEHUE, aeienue. [Ipeodpa3zoBanue 1enoro
BBIP)KEHUS] B MHOTOUJICH.

128

JleiicTBHsI ¢ MHOTOWICHAMU: CIIOKEHHE, BEIYUTAHHE,
yMHOKeHue, fenenue. [IpeodpasoBanue 1enoro
BBIPKCHUS] B MHOTOUJICH.

129

JleiicTBHsI ¢ MHOTOWICHAMU: CIIOKEHHE, BRBIYUTAHHE,
yMHOXKeHue, nenenue. [IpeodbpazoBanue 1enoro
BBIPQYKEHUSI B MHOTOYJICH.

130

ITonstue YpPaBHCHUS U KOPHA YPABHCHUA.

131

ITonstue YPpaBHCHUS U KOPHA YPABHCHUA.

132

ITonstue YPpaBHCHUSA U KOPHA YPABHCHUA.

133

KonrpoabHnas padora Ne7 KaaparHbie ypaBHeHHUS.
Teopema Bueray.

I I e

O0001meHne U cucTreMaTu3anus y4e0HOro MaTepuaJa

134

PanmonansHbIC YnCa. I/IppaI_II/IOHaHBHLIe qucjia

135

MHorousnensl. /[[poOHO-paliOHaIbHBIE BBIPAXKEHUS

136

HTorosasi koHTpoOJILHAsI padoTa

Hroro

136

KJ1acc

Tema paznena, Tema ypoka

Koi-Bo
JacoB

Kon-Bo
KOHTPOJIBH
BIX paboT

Koin-BO
MIPAKTUYECK
ux pabor

PanunonansHBIC YKClIa

WppaunoHanbHble yuCia

MHuoro4ieHsl

JpoGHO-paImoHanbHbIE BEIPAKESHUSI

S

Keagparnunas pyHkums

CaoiicTBa (hyHKIHI: 00J1aCTh OMPEIETICHUSI, MHOYKECTBO
3HAYeHUH, HYIH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
4ETHOCTH/HEUETHOCTh, BO3pAaCTaHHE U YObIBaHUE,
NPOMEXYTKM  MOHOTOHHOCTH, HauOomnpIIee |
HaMMEHblIIee 3HaUeHUe, NEPUOIMIHOCTb.

CroiicTBa (hyHKIHI: 00JIaCTh ONPEIeNIEHNsI, MHOYKECTBO
3HAYEHUH, HYyIH, TMPOMEKYTKH 3HAKOMOCTOSHCTBA,
4ETHOCTH/HEYETHOCTh, BO3pacTaHWE€ W  yOBIBaHWE,
MIPOMEXYTKH MOHOTOHHOCTH, HaOOJbIIee U
HauMEHbBIIIee 3HAYCHHE, TIEPUOUIHOCTb.

CroiicTBa (hyHKIHI: 00J1aCTh ONPEIEIICHUSI, MHOYKECTBO
3HAQUYCHWUM, HYIHM, IIPOMEXYTKH 3HAKOIIOCTOSHCTBA,
4ETHOCTH/HEYETHOCTD, BO3pACTaHUE M yOBIBaHUE,
IIPOMEXYTKHU MOHOTOHHOCTH, HanOobIIee 5
HaNMMCHLUICC 3HAYCHHUC, ICPUOANIHOCTD.
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8. | UccnenoBanue ¢pyHkimu mo e€ rpaduxy. 1

9. | UccnenoBanue ¢pyHKIMHU 1O €€ TpaduKy. 1

10. | BIIP 1

11. | BxoaHasi KOHTpPOJIbHasA padoTa. 1

12. | IlpeoOpa3zoBanue rpagukoB (HYyHKIMIA: MapaIeTbHbIH 1
[IEPEHOC, CHMMETPHS, PACTKEHNE/CKAaTUE, OTPAKEHHUE.

13.| IIpeoGpazoBanue rpadukoB GHYHKIHMA: TapaIeTbHBIA 1
IIEPEHOC, CHMMETPHS, PACTKEHNE/CKAaTUE, OTPAKEHHUE.

14.| IlpeoGpazoBanue rpadhukoB GHYHKIHMA: TapaIeTbHBIA 1
IIEPEHOC, CHMMETPHS, PACTKEHNE/CKATUE, OTPAKEHHUE.

15. | IlpeacraBienue o B3aMMHO OOPATHBIX (PYHKIUSX. 1

16. | HenpepbIBHOCTD (DYHKIIMH U TOUKH Pa3pbiBa PYHKIUH. 1

17.| KycouHo - 3ajaHHbIEe (PYHKIIHH. 1

18. | Cgoiictaa. 1

19. | Caoiictaa. 1

20. | [Tapabomna. 1

21. | IapaGona. 1

22. | I1apabomna. 1

23. | [loctpoenwue rpaduka KBagpaTHIHON (HYHKIIHH. 1

24. | Tloctpoenue rpaduka KBaApaTUIHON (PYHKIIUH. 1

25. | TlocTpoenue rpaduka KBaAPaTUIHON PYHKIIUH. 1

26. | TToctpoenue rpaduka KBaAPaTUIHON (PYHKIIUH. 1

27. | Ilonoxxenue rpaduka KBaApaTUIHON PyHKINH B 1
3aBHUCHUMOCTH OT €€ KO3 PHUIEHTOB.

28. | [lonoxenue rpaduka KBaIpaTuIHON QyHKIMM B 1
3aBUCHUMOCTH OT €€ KO3 PUIEHTOB.

29. | [Nonoxxenne rpaduka KBaIpaTHIHON QYHKINH B 1
3aBUCHUMOCTH OT €€ KO3 PUIEHTOB.

30. | Mcnonp3oBaHue CBOMCTB KBaApATHUHOW (YHKIIUU JIJIS 1
pereHus 3a1ad.

31. | Ucnonp30BaHue CBOMCTB KBaAPATHUHON (YHKIIUH JIS 1
peleHus 3a1ad.

32. | Ucnonp30BaHne CBOMCTB KBAAPATHYHON (YHKIIUH JIIS 1
peleHus 3a1ad.

33. | Ucnonp3oBaHne CBOMCTB KBaAPATHYHON (QYHKIIUH IS 1
peleHus 3a1ad.

34. | KBagpaTHOE HEpAaBEHCTBO M €0 PEIICHHS. 1

35. | KBagpaTtHoe HEpaBeHCTBO U €T0 PEIICHUS. 1

36. | KBagpaTtHOoe HEpaBEHCTBO U €T0 PEIICHUS. 1

37. | KBagpaTHOE HEpABEHCTBO H €0 PEIICHUS 1

38. | Pemenue kBaipaTHBIX HEPABEHCTB: UCIOIb30BAHUE 1
CBOMCTB U rpadvka KBaAPaTUUHON (YHKIIMH, METO]
WHTEPBAIOB

39. | PemieHune kBagpaTHBIX HEPABEHCTB: MCIIOJIb30BAHHE 1
CBOMCTB U rpadyka KBaipaTUIHOW (DYHKIIMH, METOT
MHTEPBAJIOB

40. | Pemrenue KkBagpaTHBIX HEPABEHCTB: UCIIOJIb30BAHNE 1
CBOMCTB U rpadyka KBaipaTUIHOW (DYHKIIMH, METOT
UHTEPBAJIOB

41. | 3anuck peleHus KBaApaTHOTO HEPABEHCTBA. 1
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42.| 3anuch peneHrs KBaApaTHOTO HEPaBEHCTBA. 1
43. | 3anuch perieHus KBaIpaTHOTO HEPABEHCTBA 1
44.| KBagpaTHOE€ HEPABEHCTBO C IapaMeTpOM H  €ro 1
pelieHue.
45. | KBagpaTHOE HEPABEHCTBO C MMApaMeTPOM U €T0 1
peleHue.
46. | KBagpaTHOE HEPABEHCTBO C MMAPaMETPOM H €T0 1
peleHue.
47.| KBagpaTHOE HEPABEHCTBO C MMAPaMETPOM H €T0 1
pelieHue.
48.| Ponvb poccutickux y4yéHwlX 6 pazsumuu MamemamuKu. 1
JL.Dunep.  HHJlobauesckuii, I1JI.Yebviues, C.
Kosanesckas, A.H.Koamozcopos.
49.| Kontpoabnass padora Ne 1 «KBagparuunas 1
(pynxuus, eé rpadux u cpoiicrea»
YpaBHeHus ¢ ABYMsI lepeMEHHBIMH M UX CHCTeMbI.
50.| YpaBHeHue ¢ AByMs MEPEMEHHBIMHU. 1
51.| Pemienue ypaBHEHH B LIENBIX YHCIAX. 1
52.| JluneitHoe ypaBHEHUE C JBYMsI IEPEMEHHBIMHU. 1
53. | I'paduueckast MHTEpIPETALINS JTUHEHHOTO ypaBHEHHS C 1
JIBYMSI TIEPEMEHHBIMHU.
54. | IIpeacraBnenue o rpapuIecKol HHTEPIIPETAIIUN 1
MIPOU3BOJILHOTO YPABHEHUS C ABYMSI IEPEMEHHBIMU:
JIMHAY Ha TUIOCKOCTH.
55. | [lonsiTHE cucTEeMBl ypaBHEHUH. 1
56. | Pemrenue cucrem ypaBHEHUH. 1
57.| IlpencraBneHue o paBHOCUILHOCTH CUCTEM YPaBHEHUH. 1
58. | MeToap! pelieHus CUCTeM JIMHEHHBIX YpaBHEHUH ¢ 1
JBYMS IEpEMEHHBIMU TpapUuecKuil METOI, METO]
CIIO’KEHHUSI, METOJI TTOJICTAHOBKH.
59. | KonmnvecTBo penieHui CHCTEMBI JINHEHHBIX YpaBHEHUH. 1
60. | Cuctema IMHEHHBIX ypaBHEHHUH C TAPAMETPOM. 1
61. | CucTembl HETMHEHHBIX YPaBHEHUH. 1
62. | MeTronbl peleHHs CUCTEM HEJTMHEWHBIX YpaBHEHUH. 1
63. | Meron neneHus, METOI 3aMEHBI IEPEMEHHBIX. 1
64. | OnHOpPOIHBIE CHCTEMBI. 1
65. | KourpoabHasi padora Ne 2 «<HepaBeHcTBa» 1
HepaBeHncTBa ¢ 1ByMs lepeMeHHbIMH H X CHCTEMbI
66. | HepaBeHCTBO ¢ ABYMS EpEMEHHBIMHU. 1
67.| HepaBeHCTBO ¢ ABYMSI IIEpPEMEHHBIMHU. 1
68. | HepaBeHCTBO ¢ ABYMSI IIEpEeMEHHBIMHU. 1
69. | HepaBeHCTBO ¢ ABYMSI IIEpEeMEHHBIMHU. 1
70. | HepaBeHCTBO ¢ ABYMS IEPEMEHHBIMU. 1
71.| HepaBeHCTBO ¢ AByMsI IEPEMEHHBIMH. 1
72. | IlpencraBieHue O pelIeHUH JTMHEWHOTO HEPABEHCTBA C 1
JIBYMSI TIEPEMEHHBIMHU.
73. | IlpencraBieHue O pelIeHuH TUHEHHOTO HEPAaBEHCTBA C 1
JIBYMs1 IEPEMEHHBIMU.
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74.| IlpencraBineHue o0 pelIeHUH JMHEWHOTO HEPABEHCTBA C 1
JBYMSI TIEPEMEHHBIMHU.

75. | IlpencraBneHue o perieHUH JMHEWHOTO HEPABEHCTBA C 1
JIBYMSI TIEPEMEHHBIMHU.

76. | IlpencraBieHue o peluieHUH TMHEHHOTO HEPABEHCTRA C 1
JBYMsI IEPEMEHHBIMHU.

77.| IlpencraBneHue o perieHUH JMHENHOTO HEPABEHCTBA C 1
JBYMsI IEPEMEHHBIMHU.

78. | IlpencraBieHue o pelieHUN JTMHEHHOTO HEPABEHCTBA C 1
JBYMsI IEPEMEHHBIMHU.

79. | I'paduueckuii METOJ pelIEHUs CHCTEM HEPaBEHCTB C 1
JBYMsI IEPEMEHHBIMHU.

80. | I'paduueckuii METOJ pelIEHUs CHCTEM HEPaBEHCTB C 1
JBYMSI TIEPEMEHHBIMH.

81. | I'padpuueckas uHTEpIIpEeTALIM HEPABEHCTBA C IBYMS 1
MIePEMEHHBIMH.

82. | I'paduueckuii METOJI pelIEHUs CHCTEM HEPaBEHCTB C 1
JBYMSI IEPEMEHHBIMHU.

83. | I'padpuueckas uHTEpIIpeTaLIN HEPABEHCTBA C IBYMS 1
MIePEMEHHBIMH.

84. | I'paduueckast UHTEpIIPETAIMS HEPABEHCTBA C IBYMS 1
MIePEMEHHBIMH.

85. | I'paduueckuii MeTO/] pemIeH s CUCTEM HEPaBEHCTB C 1
JIBYMSI TIEPEMEHHBIMU.

86. | I'paduueckuit MeTo] pereH st CUCTEM HEPaBEHCTB ¢ 1
JIBYMSI TIEPEMEHHBIMH.

87.| KonrposbHasi padora Ne 3 «PenieHne KBaipaTHbIX
HepaBeHCTB. CHCTeMbI HEPABEHCTB € ABYMA
nepeMeHHbIMI

JIeMEHThI IPUKJIATHOI MaTeMaTHKH

88. | Pemenne  TEKCTOBBIX  3a7a4  apu(YMETHUECKUM 1
CIIOCOOOM.

89. | Ucnonb3oBanue Tabmull, cXeM, YepTexkel, Apyrux 1
CpEeACTB NPECTaBICHUS JAHHBIX ITPH PELICHNH 3a]1auH.

90. | Ananus BO3MOKHBIX cUTyauumn B3alMHOI'O 1
pacrioyio)keHust  OOBEKTOB ~ NIpPU  UX  JIBWKCHMH,
COOTHOILIEHUSI OOBEMOB BBIMOIHAEMBIX pabOT MpH
COBMECTHOH paborTe.

91.| Pemienne 3a1a4 Ha HaXoKJAeHHWE YACTH YHUCIA H 1
YHCJIA 10 er0 YacTH

92. | Pemienue 3a1a4 Ha NPOUEHTHI, JAO0JH, NPUMEHEHUE 1
MIPONOPLUI IIPH PELICHUH 3aa4.

93. | Pemenne nmormueckux 3agad. PelleHHe JOTHYECKUX 1
3a/1a4 ¢ TOMOIIBIO TpadoB, TAOTHII.

94.| CaoiicTBa cpeaHero apu(GMeTHIeCKOro 1 JTUCIICPCHH. 1

95. | CnyuaiiHast U3MEHYUBOCTD. 1

96. | '3MeHUYMBOCTD MPH U3MEPEHUSX. 1

97.| Pemaromnue npaBuia. 1

98. | 3akoHOMEPHOCTH B M3MEHYMBBIX BETUIMHAX. 1

99. | CnyuaiiHble ONBITHI (3KCIIEPUMEHTHI ), YIEMEHTAPHBIE 1
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Ciy4JaitHbIe COOBITHSI (UCXO/IBI).

100

BeposiTHOCTH 371€EMEHTApHBIX COOBITUH.

101

CoObITHs B clTyyaiiHBIX SKCIIEpUMEHTaX U
OIIaroNpHUATCTBYIONIUE SJIEMEHTAPHBIC COOBITHS.

102

BeposiTHOCTH cityyaliHBIX COOBITUI.

103

OMBITH ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMU.

104

Kmaccnueckue BCPOATHOCTHLIC OIIBITHI C
HUCIIOJIB30BaAHHUEM MOHCET, KY6I/IKOB.

105

[IpencraBienue coOOBITHI ¢ TOMOMIBIO TUArpaMM
Ditnepa.

106

[TpoTHBOIONOXKHBIE COOBITHSA, 0OBEANHEHHIE U
nepeceueHue CoObITU.

107

[IpaBuiio crnoxeHus: BEpOATHOCTEH.

108

CrnyyaitHbiii BEIOOD.

109

He3aBrcumeie cOOBITHSL. HOCJ’IGI{OB&T@J’ILHHC
HE3aBHUCUMBIC UCIIBITAHNWA.

110

[IpencraBienue sKCcriepuMEHTa B BUJE IE€PEBA,
YMHO>KEHHE BEPOSTHOCTEMN.

111

HcneiTanus 1o TICPBOTO YCIICXA.

112

YcnoBHas BepoATHOCTh. PopMyIia MOJIHON
BEPOSTHOCTH.

113

Coueranus u yucno coyeranuid. Tpeyronpuuk [lackans
u OuaoMm HeroTona.

114

OnBITHI ¢ OONBIIUM YHCIOM PAaBHOBO3MOXKHBIX
3JIEMEHTAPHBIX COOBITUM.

115

Brrunciienne BeposSTHOCTEHN B ONBITAX ¢ TPUMEHEHUEM
3eMEeHTOB KoMOuHaTOpuKku. Mcnbitanus bepuymm.

116

VYcnex u Heynaua. BepositHocTi coOBITHH B cepum
UCIIBITaHUN bepHyim.

117

CriyyaitHblii BBIOOP TOUKH U3 (QUTYpHI HA IIIOCKOCTH,
oTpe3Ka U 1yru okpyxHocTu. CinydaiiHbli BBIOOp uncia
13 YUCIIOBOI'O OTPE3KA.

118

KonTtpouabHasi pabora Ne 4 «Ds1eMeHTbI NPUKJIATHON
MaTeMaTHKW»

YucaoBble NOCJEI0BATEIbLHOCTH

119

ITocenoBaTe/IbHOCTH U NPOrPeCCHH
YucnoBas mociae0BaTeIbHOCTb. [IpuMeps.

120

beckoHeuHbIe TOCIe0BATEIbHOCTH.

121

Apudmerndeckas mporpeccus 1 e€ cBoiicTaa.

122

FCOMCTpI/I‘-ICCKaH IIporpeCccus.

123

CymMmupoBaHu€ MEPBBIX YWICHOB apU(PMETHUECKON U
r€OMETPUYECKON TPOTPECCHIA.

e

124

Cxopsimascst reoMeTpu4ecKast Iporpeccusi.

[EEY

125

IIpo6Hoe OI'D

[EEY

126

I'apmoHnueckuii psa. PacxoguMocTs rapMOHUYECKOTO
psna.

127

Meroa MaTeMaTH4eCKOW MHIYKLIUH, €0 IPUMEHEHNE
111 BBIBOZIAa (hOPMYJI, IOKA3aTeIbCTBA PABEHCTB U
HEPABCHCTB, PEIICHUS 3a1a4 Ha JEIUMOCTb.

128

JluckpeTHas ciaydaitHas BEJIMYMHA U pacpeiesiCHUe
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BEPOATHOCTEN. PaBHOMEPHOE TUCKPETHOE

pacripenienieHue.

129| I'eomeTpuueckoe pacipeesieHue 1
BepoATHocTel. Pactipenenenue bepnyiuu.

130| bunomuansHOe pacnpenenenue. HezaBucumsbie 1
CIIy4aiiHbI€ BEJTUYUHBI.

131| CnoxxeHue, yMHOKEHHUE CITy4YalHBIX BEJIMYUH. 1
Matematuueckoe 0XKHIaHue U er0 CBONCTBA.

132| ducnepcus ¥ cTaHIapTHOE OTKJIOHEHUE CITydaiHOM 1

BEJIMYMHBI; CBOMCTBA aucnepcu. Jlucnepcus yucia
YCIIEXOB B CEpUU UCHBITAHUM bepHyiuin.

133| IlonsTHe o0 3akoHe OoNbIIKX Yncen. M3amepenue 1
BEPOSTHOCTEH W TOUHOCTh U3MEPCHHSI.
134| IlpumeHeHne 3aKOHA OOJIBIITUX YUCEN B COIMOJIOTHH, 1

CTpaxOBaHHH, B 3PaBOOXPAHEHUH, 00eCTICUCHUH
0€30MaCHOCTH HACEJICHNUS B YPE3BBIYANHBIX CUTYAIIHSIX.

135

KonTpoabHnasi padora Ne 5 «HucsoBble 1
N0CJ1e10BATEJIHLHOCTH

O0001eHne U cUcTeMAaTH3AlKs Y4eOHOr0 MaTepuaJsa

136/ o129 | | |
IIpunoxenue.
I'padux KOHTPOIBLHBIX PadoT 7/ KjIacc
Kuaace KoHTpoJsbHOe MeponipusiTue Cpoku

7 Bxoanast kouTposbHas paboTa 1 yeTBepTH
KonTponbnas padora Ne 1 o teme: «JIuHeitHOe ypaBHEHHE € OJTHOM 1 yeTBepTH
NIEPEMEHHOI»
KonTtponsHast padora Ne 2 o reme: «CTeneHb ¢ HaTypaTbHBIM 1 yeTBepTH
ToKa3aTeseM»
KontposnbHast padota Ne 3 o teme: «JleCcTBUS ¢ MHOTOUJICHAMU 2 4eTBepTh
KontponbHast padora Ne 4 o teme: «DOpMyJibl COKPALIEHHOTO 2 4eTBepTh
YMHOKEHUS»
Kontponbras padota Ne 5 o teme: «Dopmyisl KyOOB» 3 4eTBepTh
Kontponbras padota 3a 1 momyroaue 2 4eTBEepPTh
KontponsHast padota Ne 6 o teme: «JInneitHas GyHkms u ee rpaduk» | 3 4eTBEPThH
KontponsHast padora Ne 7 o Teme: «PemieHue cucteM JMHEHHBIX 4 yeTBepThH
ypaBHEHUI»
Kontponbhas padora Ne 8 o reme: «3neMeHTH! KOMOMHATOPUKU U 4 yeTBepThH
OIUCATEIbHON CTATUCTUKI.
HToroBast KOHTpOJIbHAs paboTa. 4 yeTBepTH

8 Bxoanas konTponsHas pabora 1 yeTBepTH
Kontponbras padora Ne 1 mo Teme: «MHoXecTBa W omepanuud Haja | 1 4eTBEpTh
HUMI
Kontponbras pabora Ne 2 mo Teme: «OCHOBHOE CBOKMCTBO | 1 4eTBepThH
panoHanbHOW  apobu. Clio)keHHEe U BbIYUTAHUE pallMOHATIbHBIX
Ipooeii»
KontponbHast pabora Ne 3 mo Tteme: «YMHOXEHHE M JeNEeHHE | 2 YCTBEPTh
paIroHaIbHBIX Tpo0ei. ToxecTBeHHBIC npeoOpa3oBaHus
palOHAaTIbHBIX BHIPAKEHUII.
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Kontponbraas pabora Ne 4 mo teme: «PaBHOCWIBHBIC YpaBHEHUS.
Panmonanenbie  ypaBHeHus. CTeneHb C IENBIM  OTPHIATEIBHBIM
nokazarenem. OyHkus Y= K u ee rpaduk.

X

2 4eTBepTh

Kontponbnas padota 3a 1 monyrozaue. 2 4eTBEPTh

Kontponbnas padota Ne 5 o teme: «HepaBenctnay 3 4eTBepTh

Kontposbnas padota Ne 6 o Teme: « KBaapaTHbie KOpHH. 3 ueTBepTh

JlelicTBUTENIbHBIC YUCTIA»

Kontponbnas padora Ne 7 mo teme: «KBaaparusie ypaBHeHus. Teopema | 3 4eTBepTh

Buera»

KonTponbhas padora Ne 8 o Teme: «OCHOBBI TEOPUH IETUMOCTH 4 yeTBepTH

HroroBas koHTpoJIbHAs paboTa. 4 yeTBepThH
9 Bxoanast konTposbHas padbora 1 yeTBepTH

Kontponbnas padota Ne 1 o teme: «KBagparuunast pyHkius, eé 1 yeTBepTH

rpaduk 1 CBOHCTBa»

KonTtponsHast padora Ne 2 o teme: «PemeHune KBaipaTHbIX YpaBHEHUH. | 24€TBEPThH

Cucrembl ypaBHEHUH C IByMS IEpEMEHHBIMIU

Kontponbnas padota Ne 3 o teme: «Pemienne kBaapaTHbIX HEPABEHCTB. | 2 YETBEPTh

CucreMbl HEPaBEHCTB C ABYMS [I€PEMEHHBIMUY

[TonyromoBas KOHTpOJIbHAS paboTa. 2 4eTBepTh

KonTponbnas padora Ne 4 «311eMeHThI IPUKIaHON MaTeMaTHUKN» 3 4eTBepThH

KonTponbnas padora Ne 5 «HucnoBsie OCIE10BaTEIHHOCTH 3 4eTBepTh

Hroroas koHTpoOIBHAS paboTa. 4 gyeTBepThH

Tkjaacc

KonTtpouabHnas pa6ora Ne 1 no teme «JInHeiiHoe ypaBHeHHUe ¢ 0JHON NepeMeHHOID)
YpoBHU cioxHOCTH 3aAaHus: b — 6a30BbIi, [1 — MOBBIIIEHHBIN.
Tunet 3aganuit: BO — 3ananus ¢ Beioopom otBeTa, KO — 3amanus ¢ kpaTkum otBeToM, PO —
3a/laHKsl C pa3BEPHYTHIM OTBETOM.

Ne | Koo | Koumponupyemwtii 3nemenm cooepicanus Tun Yposens Bpemsa
K3C 3a0anHuA | CI0HCHOCHMU | 6bINOJIHEHU
A, MUH
1] 312 JIuHeltHOe ypaBHEHHE PO b 6
2 | 3.3.2 | PeuieHue TeKCTOBBIX 3aj1ay aareOpandyeckum PO b 6
CIocoooM
3| 312 JIuHeltHOe ypaBHEHHE PO b 6
4 | 3.3.2 | PemeHue TeKCTOBBIX 3aJ1a4 aJIre0pandecKum PO II 9
CIocoooM
5312 JIuHeltHOe ypaBHEHHE PO I 9
6 | 3.12 JIuneliHOEe ypaBHEHHE PO I1 9

Bapuant 3

1.Pemure ypaBuenwue: 1).(5x+30)(4x-6)(4,8-0,8)=0
2.B nepBoM konTeiHepe 0b110 200 kr. S10710K, 2 BO BTopoM-120 k. I3 epBoro koHTeiiHepa Opanu
exxenHeBHO 1o 30 kr. 51610k, a U3 BToporo —1mo 25 kr. Yepe3 CKOIBKO JIHEH B IEPBOM KOHTEHHEpE
octaHeTcs B 4 pasa Gosibiie 00K ,9eM BO BTOPOM?

3.Pemmmre ypaBuenwue: 1).]4x+8| + 3=11; 2). ||x|+7|=8; 3).|x+5| = |x-4|.
4. Jlonaka mbiia 2,8 4. o TeueHuto peku 1 1,6 4. mpoTus Teuenus. [Ipu 3ToM myTh, IpONIeHHBII
JIOAKOW TO TEYEHWIO0 pekH, Ha 36,8 kM. bosblie, yeM myTh, NPOWICHHBIM MPOTHUB TEUYECHUS.

Haiinute coOCTBEHHYIO CKOPOCTH JIOJIKH, €CJIM CKOPOCTh TEUCHUS PEKU paBHA 4 KM/U.
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5. HaiiguTe Bce nenble 3HaYeHHs & , IPU KOTOPBIX KOPEHb YpaBHEHUS aX=-6 sBIsETCS
HATypaJIbHBIM YHCIIOM.
6. Kakum BbIpak€HHEM MOXKHO 3aMEHUTBH 3BE3JI0YKYy B paBeHCTBE 4X+3=6X+*, 4T0OBI
MOJIYYHJIOCh YpaBHEHUE:
1) He uMeroIIIce KOPHENL; 2) UMeroIIee OECKOHEYHO MHOTO KOPHEH;3) HMEIOIIEEe OJUH KOPEHb.
KonTpoubnas padora Ne2
no TeMe «CTeneHb ¢ HATYPAJIbHBIM NMoKa3aTejaeM. OTHOWIEHBL)»

Ne | Koo Koumponupyemowtii 31emenm Tun Yposenw Bpema
K9C cooeprcanusn 3a0anus CNIOMCHOCIMU | 6bINOJIHEHUS,
MUH
1 | 1.1.3 | Crenenb ¢ HaTypaJIbHBIM MOKa3aTeIeM PO b 5
2 | 1.1.3 | Cremnenp ¢ HaTypaJbHBIM ITOKa3aTeIIeM PO b 5
3| 211 bykBenHble BolpakeHus. YnciaoBoe PO b 5
3HaYeHNe OYKBEHHOTO BBIPAKEHUS
4 1312 JluneitHoe ypaBHEHME PO b 5
5 | 1.1.3 | Crenens c HaTypaJIbHBIM ITOKA3aTEIIEM PO I1 6
6 | 23.1 Mmuorounex. CroxxeHue, BBIYUTaHHE, PO I1 6
YMHOXEHHE MHOTO4JICHOB
7| 231 Muorounesn. Cno)keHre, BBIYMTaHUE, PO I1 6
YMHOXXCHHE MHOTOYJICHOB
8 | 231 Mmuorounex. CroxxeHue, BoIYNTaHHE, PO I1 7
YMHOXEHHE MHOTO4JICHOB
Bapuanr 3

1. Beraucnure: (4*:100+0,06%-100):0,2°

2. IIpencraBbTe B BUJIE CTETNIEHN C OCHOBAHUEM X BBIPAXKEHHUE:

1) (X4)3 . (X4 . X6)3 ; 2) . X4; 3)(—X3)6 . (—X6)3: (—X3 . X4)5.

3. [Ipeo6pasyiiTe BblpakeHHUe B OJJHOYJIEH CTAaHJAPTHOIO BU/A:
x°y” - 6xy* 2)(—3a*bc®)? - 27b7c®
4, Pemnte ypaBHenue: (y? + 4y —9) — (8y* — 9y — 5) = 8 + 13y — 7y*?
5.Bbrauciure: 1) 2) (5)7 - 0% 3)

6. BMecTo 3Be3/10UKH 3alUIINTE TAaKOM MHOTOUIEH, YTOOBI MOCIIE PUBEACHUS MOJOOHBIX YWICHOB

MOJTyYEHHBI MHOTOUJIEH HE cojiepxkKall mepeMeHHOH Y. 8y3-7x3y*+3x3z+*

7. JlokaxxuTe, 4TO MPH JTFOOOM HATYpaIbHOM 3HAUEHHH N OCTATOK OT JI€JCHUS 3HAUCHUS

BeIpakeHus (2n+7)-(4-5n) Ha 7 paBen 3

8. Jlokakure, 4TO HE CYLIECTBYET TaKUX 3HAUYEHUHN X U Y . IPU KOTOPBIX MHOTOUYJIEHBI

-5x*+4xy*-8y? n 3x2-4xy*+3y? OTHOBPEMEHHO IPUHUMAIOT NOJIOKUTEIbHBIC 3HAUYCHUS.

KonTpoubnas pabora Ne3

10 TeMe «YMHOKeHHe OTHOYJIeHA HA MHOTO4JIeH. Y MHOKeHHe MHOT04/JIeHA HA MHOT04JIeH.

PasjioskeHne Ha MHOKUTEJIN»

Ne | Koo Konumponupyemutii 31emenm Tun Yposeno Bpema
K2C cooepicanusn 3a0anusa | CAOMHCHOCM | 6bINOTHEHUs,
u MUH
1] 231 Muorounex. ClioxxeHue, BRIUNTaHHC, PO b 6
YMHO)KEHUE MHOTOYICHOB
2| 231 Muorounex. ClioxxeHue, BRIUNTaHHC, PO b 6
YMHO>KEHUE MHOTOUYJICHOB
3| 312 Jlunelinoe ypaBHEHHE PO IT 6
41 312 Jluneiinoe ypaBHEHHE PO IT 9
5 | 1.1.4 | JenumocTh HaTypalbHBIX uncen. [IpocTeie PO IT 9
Y COCTaBHBIC YHCJIa, PA3JIOKECHUE
HATYpaJILHOTO YHCIIa Ha IPOCTHIC
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MHOXUTCIIN

6 | 2.3.3 | PasnoxxeHne MHOTOUYWICHA HA MHOXXHUTEIU PO I1 9
Bapuant3
KonTpoubnas padora Ned4
10 TeMe «@opMyJibl COKPALIEHHOT'0 YMHOKEHH D)
Ne | Koo Konmponupyemuwtit anemenm Tun Ypoesenw Bpema
K9C cooeprcanusn 3a0anus CNIOMCHOCMU | 6bINOJIHEHUA,
MUH
1| 2.3.2 | ®opmynsl COKpPALICHHOTO YMHOKEHUS: PO b 7
KBaJpaT CyMMBI M KBaJIpaT Pa3HOCTH;
(dbopMyIa pa3HOCTH KBapaTOB
2 | 233 Pa3noxxenune MHOrousIeHa Ha PO b 8
MHOXHUTEIH
31| 313 KBanparnoe ypaBHenue, hopmyia PO I1 10
KOpHE KBapaTHOTO ypaBHEHUS
4 1 3.13 KBanparnoe ypaBHenue, hopmyra PO I1 10
KOpHEH KBaJpaTHOTO ypaBHEHHUS
5] 211 bykBeHHbIe BhpaykeHus. UncioBoe PO IT 10
3HaYeHNE OYKBEHHOTO BBIPAXKECHUS
Bapuant 3
1.IIpencraBbTe B BUI€ MHOTOYJICHA BHIpAKEHUE:
1)(2x+9)?; 2)(3x3-4xy)(3x3+4y); 3)(-3a-8b)%; 4) (—5m? — 7n°)(5m° — 7n®).
2.Paznoxute Ha MHOXKUTEITH MHOTOUJICH:
1)16¢%-9; 2)-25+4; 3)36a® — 60a’h> + 25
3.Pemmre ypaBHeHue:
1) (5x-1)(x+2)+3(x-4)(x+4)=2(2x+3)?-8;
2) (7x-6)*-81=0;
3) (6¢-4)*-(4c+3)*=0;
4) (X-3)*+(x+2)>=2(3-X)(X+2);
4. Jlokaxxute,4To ypaBHeHHE X>-6X+13=0 He umeeT KOpHEH.
5. U3BecTHO, uTO a?+b>*+c?>=17 u a — b — ¢=5. Haiigute 3HaueHue Boipaxkenus bc-ab-ac.
KonTpoJsbHas padora NeS no reme « CymMma M pa3HOCTh KY0OOB»
Ne | Koo Konumponupyemutii 31emenm Tun 3a0anus | Ypoeenw Bpema
K2C cooepiicanus CIIOHCHOCM | GbINOJIHEHUS,
u MUH
1| 233 Pa3znosxenne MHOrO4JIEHA Ha PO b 5
MHOXHTEIH
2 | 233 Pa3noxxeHne MHOrouseHa Ha PO b 5)
MHOXHTEIH
3 | 21.4 | PaBeHcTBO OyKBEHHBIX BBIPKEHUIA, PO b 5)
ToxkaectBo. [IpeoOpa3oBanne
BBIPAKECHUI
4 | 2.3.3 PasnoxxeHne MHOro4seHa Ha PO II 7
MHOXHTEIH
5| 315 IIpumepsl pemienns ypaBHEHUN PO II 7
BBICIIMX CTeNeHel. Pemenne
yYpaBHEHHUI METO/IOM Pa3JIoKEeHUs Ha
MHO>KUTEH
6| 114 JlenmuMoCTh HaTypaJIbHBIX YHCE. PO IT 8

[IpocTeie 1 cocTaBHbBIC YKCTA,
paziioKeHUe HaTypalIbHOTO YKCiia Ha
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IMPOCTBIC MHOXKXUTCIIN

7| 233 Pa3noxxenue MHOrouIeHa Ha PO I1 8
MHOKUTEIH
Bapuanr 3
1.Paznoxure Ha MHOXKUTEIH BBIPAXKEHUE!
1) 25x° — 16x3y® 2)27x> — y3 3) 243x° — 1.
2.IlpencraBpTe B BUC MHOTOWICHA BhIpakeHHE: (-3+4X)°.
3.Yupocrtute Boipaxkenue x(x-1)(X-1)-(x-2)(x*+2x+4).
4.Pa3noxuTe Ha MHOXKUTEIIN BbIpaKEHHE:
1)7m-n+49m?-n? 2)9-x2-2xy-y? 3)(X-4)*-27.
5. Pemute ypaBHeHue:
1)64x3-16x2+x=0 2) x3-3x2-4x+12=0 3)x3+6x>+12x+9=0.
6./lokaxkute, 4TO MpH JTIOOOM HATYpaIbHOM N 3HAU€HHE BhIpaxkeHUs 10°+197-2 kpatHo 9.
7.Pa3nokute Ha MHOXKUTENIN MHOTOWIeH 9Im*+3m?*n+3mn*+n?
KontposabHas padora Ne 6 mo teme « DyHKIIUW»
Ne | Koo Konmponupyembotii 31emenm Tun 3a0anusn Ypoesenw Bpema
K2C cooepircanusn CIIOMCHOCH | 8bINOJIHEHUA,
u MUH
1]515 Jluneitnas pynkuus, e€ rpadux, PO b 6
F€OMETPUUYECKUN CMBICIT
K03 (HUIIUEHTOB
2| 515 Jluneitnas pynkuus, e€ rpaduk, PO b 6
F€OMETPUUYECKUN CMBICIT
K03 (HULIUEHTOB
3| 515 JIuneitnas pyHkuus, e€ rpadux, PO b 6
T€OMETPUUYECKHUIN CMBICIT
KO3 PHUIHEHTOB
4 1515 Jlunetinas GyHkms, e€ rpaduk, PO I1 9
F€OMETPUUYECKUIN CMBICTT
K03 (HULIUEHTOB
5 | 5.1.7 KBanpatnunas QyHkuus, e€ rpaduxk. PO IT 9
6 | 511 I'paduk pyrkumum y=|X| PO I1 9
0

Bapuanr 3

1.JIuneitnas ¢pyHkuus 3agana popmynoit y=-0,4 x+2. He BITOIHSS TOCTPOSHUS, HAHANTE:
1) kakue U3 JaHHBIX TOYEK MpuHaLIexar rpaduky ¢pyuakiun: A(-2;1,2); B(1;3,6); C(10;-2).
2)KOOpJIMHATHI TOUEK MepecedeHus rpaduka GyHKIUN C OCIMU KOOPIUHAT.
2.Iloctpoiite rpadux ¢pynkun y=5x-4. [lonp3yscek rpadpuxom, HailauTe:
1)3HavyeHne QyHKIMY, ecii 3HaYeHHne aprymenTa pasHol;-1,0,5.
2)3HaueHHE apryMeHTa, MPH KOTOPOM 3HavYeHue QyHKuuu paBHo 6;-9; 0,5;
3)3HaueHus apryMeHTa, IIPH KOTOPOM (PYHKIIHS IIPHHUMAET MTOJIOKHUTEIILHBIC 3HAUCHHS.

3.I1pu xakom 3HaueHunu K rpaduk Gpyukimu y=K X-15 npoxoaut uepes Touky C(-2;-3)?

4.TTpu xaKoM 3HaYCHUH TepeMeHHoN X GyHKImH f(X)=2 X-6 g(X)=-0,4X +6 NPUHHUMAIOT paBHbIC

3HaueHus [locTpoliTe Ha OJJHOI KOOPIUHATHOI TUTOCKOCTH Tpaduku GyHKIwmid fu g.
Onpenenure, NpyU KaKUX 3HAYEHUSIX X

D)a(x) 2)f(x)

5.@ynkuus 3agana popmynoit y=x*+2x-9. [Ipu kakux 3HaueHue QyHKIIMH PAaBHO YABOCHHOMY
3HAUEHUIO apryMeHTa’?

7 Iloctpoiite rpaduk dpynkimm: 1) y = 2) y=|x|-2X
KonTpoabsnas padora Ne7

1o teMe «CucreMbl JJMHEHHBIX YPABHEHHU I C ABYMS NepeMeHHbIMMI»
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Koo
K2C

Konmponupyemuwiit 2.1emenm
cooeprcanusn

Tun
3a0anus

Ypoesenw
coxscHoCmuU

Bpema
6blnoINeHUA,
MUH

3.18

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH ¢
IBYMs IEPEMEHHBIMU; PELLICHUE
[I0/ICTAHOBKOM U alre0pandyeckum
CIIOKEHHEM

PO

b

5

3.18

CucreMa IByX JTMHEUHBIX YPABHEHUH C
JBYMSI IEPEMEHHBIMU; PEIICHHE
MOJICTAaHOBKOI U ainredpanyecKkum
CII0)KEHHEM

PO

3.18

CucreMa IByX JTMHEUHBIX YPABHEHUH C
JBYMSI IEPEMEHHBIMU; PEIICHHE
MOJICTAHOBKOM U anredpanyecKkum
CJIOKEHHEM

PO

3.18

Cucrema 1ByX JTUHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU; PEILICHUE
IIOJICTAHOBKOM U anredpandeckum
CJIO’KEHUEM

PO

3.18

Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU; PEILICHUE
[IOJICTAHOBKOM U anredpandeckum
CJIO’KEHUEM

PO

3.18

Cucrema 1ByX JTUHEHHBIX YPABHEHHH C
JBYMS IEPEMEHHBIMU; PEIICHHE
MIOJICTAHOBKOM U anredpandeckum
CJIO)KEHUEM

PO

3.15

IIpuMepsl perieHus: ypaBHEHUN
BBICIINX CTeNeHel. Pemenne
YPaBHEHUN METOIOM Pa3jI0KE€HUs Ha
MHOXUTEIN

PO

Bapuanr 3

1.PemmTe METOIOM NIOICTAHOBKU CUCTEMY YPaBHEHUU
2.PemnTte METOIOM CIIOKEHUSI CUCTEMY YPaBHEHUI:
3.Pemmre rpaduyecku cucteMy ypaBHEHHIA:
4.Hannure pemenne ypaBHeHus 7x — 9y=128, cocrosiee U3 mapbl IpOTUBOMOJIIOKHBIX YUCEL.
5.ITpu kakux 3HaYeHHSX a U b rpaguk ypaBHeHUs ax+by=9 npoxoauT uepe3 ToukuA(6;3) u
B(8;-1)?
6.CymMma 1mudp nBy3HadHoro uncia pasHa 10. Eciii OMeHATh ero mudpbl MecTaMu, TO
MOJYYUM YHCIIO, KOTOPOE MEHbIIIE TaHHOTO Ha 36.Halinute nanHoe 4ucio.
7.Pemmre ypaBHeHHe 5x*+9y*-12X-10X+25=0
KonTpoubnas padora Ne8

o TeMe «JIeMeHTbI KOM6HHaT0pI/IKH M ONHCATEJIbHON CTATHCTHKHY.

Ne | Koo Koumponupyemuwiit anemenm Tun Ypoesens Bpemsa
K2C cooeprcanusn 3a0anus CNIOMCHOCMU | 6bINOJIHEHUS,
MUH

1| 831 Pemenne KOMOMHATOPHBIX 3a1au: PO b 6

nepedop BapruaHTOB, KOMOMHATOPHOE
MPaBUJIO YMHOKEHUS

2| 831 Pemenre KOMOMHATOPHBIX 3a/1a4: PO b 6

nepebop BapuaHTOB, KOMOWHATOPHOE
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MPaBUJIO YMHOKEHUS

3| 831 Pemenne KoMOMHATOPHBIX 3a/1a4: PO b 6
nepebop BapuaHTOB, KOMOMHATOPHOE
[PaBUJIO YMHOXKCHHUS

4 | 83.1 Pemenre koOMOMHATOPHBIX 3a7a4: PO I1 9
nepebop BapuaHTOB, KOMOMHATOPHOE
MIPABWJIO YMHOKCHHS

51 831 Pemenre koOMOMHATOPHBIX 3a7a4: PO I1 9
nepebop BapuaHTOB, KOMOMHATOPHOE
MIPABUJIO YMHOKCHHS

6 | 831 Pemenre KoMOMHATOPHBIX 3a/1a4: PO I1 9
nepebop BapuaHTOB, KOMOMHATOPHOE
[PaBUJIO YMHOXKCHHUS

Bapuant 3
1.Hadigure cpemHee 3Ha4CHUE, MOY, MEIMAaHy pa3MaxX COBOKYITHOCTH JIaHHBIX
1,1,1,1,2,2,2,5,5,5,9,9,10,12.
2.Ecth 6 pyuek, 5 kapannameii u 3 nenana. CKOJBKO CYIIECTBYET BApHAHTOB BHIOpATh
KOMIUIEKT, COCOTOSIIMIA U3 OJTHOM PyUYKH, OJJHOTO KapaHAallla U OJHOTo IeHana’?
3.Knerku kBaspaTa 2Ha 2 mpoHYMEpOBaHbl HATypaltbHbIMU unciaamu oT 1 1o 4. Kaxayro kietky
KBaJipaTa MO>KHO ITOKPACUTh B KPAaCHBIM, JKEATHIN WM CUHUM 11BeT. CKOJIBKO CYIIECTBYET
CIIO0Cc000B pacKpacKH 3TOTO KBajapara?
4.CKOJIBKO pa3JIMYHBIX MATH3HAYHBIX YUCET MOYKHO 3amucarh ¢ momoursto nudp 1,2,3,4?
5.Bo Bpemsi copeBHOBaHU# 110 cTpenbde 20 ClIOpTCMEHOB TONMYCTHIIH CIIEAYIONIEe KOTUIECTBO
mpomaxos: 5,4,4,0,1,3,3,6,2,1,1,3,3.5,5,5,5,2,2,0.
1) CocTaBbTe YaCTOTHYIO TaOJIHILY.
2) ITocTpoiiTe COOTBETCTBYIONIYIO TUCTOTPAMMY.
6.B ogHoM rapaxe umeercst 10 JIerKOBBIX aBTOMOOMIIEH U 7 TPY30BbIX, & B APYTOM -8 JIETKOBBIX
1 9 rpy30BbIX. CKOJIBKUMH CTIOCOOAMU MOYKHO COCTaBUT KOMOMHAIIMHY JUIsl OTIPAaBKHU B peic
JIETKOBOT'O ¥ TPY30BOTO aBTOMOOMIIEH, BEIOpaB MO OJTHOMY aBTOMOOUITIO M3 KaXI0Tr0 rapaxa?
8 kJacc
KonTtpouabHas padora Ne 1 no teme «VMHOKeCTBA M onepalii HaJI HUMW»

Ne | Kox | KoHTposmpyeMblii 3JIEMEHT COleP:KAHUS Tun Yposenb | IlpumepHoe
K3C 3a/laHusl | CJIOKHOCTH BpeMs
BBINOJTHE-
HHSI, MUH
1 | 4.1.1. | IlousTre nocien0BaTEILHOCTH. KO b 2-4
2 | 1.3.1. | Lensle yncna. KO b 5-6
3 | 1.5.3. | IIpencraBiieHre 3aBUCUMOCTH MEXITY KO b 5-6
BEJTMYMHAMU B BHUJIe (POPMYIL
4 | 1.5.3. | [IpencraBieHre 3aBUCUMOCTH MEXTY KO b 5-6
BEJTMYMHAMU B BHUJIe (POPMYIL
5 | 3.3.1. | Pemnrenne TeKCTOBBIX 3a1a4 KO IT 6-9
apu(METHYECKUM CIIOCOOOM.
6 | 1.4.6. | CpaBHEeHHE IEHCTBUTEIBHBIX YHCET. PO I1 8-10
7 | 1.5.2. | Pa3mepbl 00BEKTOB OKPY>KAIOIIEro MHpa PO IT 8-10
8 | 3.3.1. | Pemrenne TeKCTOBBIX 3a1a4 PO g 8-10
apru(pMETHIECKUM CITOCOOOM.

Bapuanr 3
1.3agaiiTe C MOMOUIBIO MEPEUUCICHHS JIEMEHTOB MHOYKECTBO

A={xlx e Z,(x —2)(x+ 3,5 (x +7) = 0}.
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2. 3anumure Bce MOAMHOKECTBA MHOXKECTBA AeIUTENeH umcia 7.
3.Kakue U3 npuBeACHHBIX YTBEPKIACHUH SBIIAIOTCS BEPHBIMMU:
D{7,93 n {9} = {9} 2)1c {17} 30 = {1,7};
4. Kakue U3 IpUBEICHHBIX YTBEPKACHUH SABIISIOTCS BEPHBIMU:
{7,930 {9} = {9}; 7,93 U 0={7,9};

2){7,93 N {9}={7,9}; 5)1{7,9} U {9}={7,9};

3){7,9} n 0={7,9}; 6){7,91{7}={9}?

49 c {1,7}?

5.Ha ¢upme padoraet 29 uenoBek. M3 Hux 15 denoBek 3HAIOT HEMEIKUH S3bIK, 21-
AHTJIMACKUN U § 4elloBeK 3HArOT 00a si3bika. CKOJIBKO PaOOTHUKOB (PUPMBI HE 3HAIOT HU

OJIHOTI'O U3 THUX A3BIKOB?.

6.lokaxure, uto MHOKecTBa A={x1x = 8k — 3,k € Z}.u B={x1x = 8n + 5,n € Z}.paBHsL

7.JlokaxxuTe, MHO)KECTBO YHCE BUIA ;_n , rrie ne N, cHeTHO.

8.MHoxecTBO A COOCPIKHUT 25 snemenToB. Kakux INOAMHOKECCTB 3TOI'O MHOXKXCCTBA OoublIIe:

C YETHBIM KOJIMYECTBOM DJIEMECHTOB MJIM C HEYETHBIM KOJMYECTBOM 3JIEMEHTOB?

KonTposbHas pabora Ne 2no teme «OcCHOBHOE CBOHCTBO PALIMOHAJIBLHOM APO0OH.

CJ10:keHNe U BBIYMTAHHE PANMOHAJIBbHBIX IPO0ei.

Ne | Kox | KoHTposmmpyeMmblii 3JIeMEHT COIePKAHUSA Tun Yposens | IlpumepHoe
K2C 3aJJaHUS | CJO0KHOCTH BpemMs
BBIINOJIHE-
HHSl, MUH
1 |5.1.1. | Ob6nacts onpenencHus GyHKIHH. PO b 4-5
2 | 2.4.1. | AnreGpanyeckue npobu. CokpaiieHue PO b 5-6
po0ei.
3 | 2.4.2 | leiicTBus ¢ anreOpandeckUMu ApOOsIMH. PO b 6-7
4 | 2.4.3. | PanmoHaIbHBIC BRIPAKEHUS U HX PO b 5-6
npeoOpa3oBaHuUs.
5 |5.1.2. | [Toctpoenue rpaduka GyHKIHH. PO b 8-10
6 | 2.4.3. | PatnoHanpHbIe BEIPAXKEHUS U UX PO I1 8-10
npeoOpa3oBaHuUs.
7 | 2.4.1. | AnreGpandeckue apooH. PO I1 8-10
8 | 2.1.4. | IIpeoOpa3oBaHue BEIpAKEHUH. PO IT 8-10
BapuanT 3
1.Haiigute o6nacTh onpesieieHus BEIPAKCHUS 1) 2=x+_25 , 2)_17
x—8 x+11 Ix 1-10
947
2.Coxkparute apoOs: 1) 18a ‘ ; Z)WTL'-‘Tﬁmﬁﬁ'; 3)+— :
12allg5 25—m? x2—5xy—3x+15y

3.BrmonnnTe nelicTBUSA:

1)x—28 5—-7x ; 2)4y_ 3

3y+8

2
a+6 a +36
;3)ate @ +36

4x3 x4 a—6 a’—-12a+36

4. YTIpOCTHTP BBIpaKeHUE 216 + a+2 + 2a
4a+8 8— a’—4

o —4x+4
5.Tloctpoiite rpaduk GyHKIHHA Y=*
- 2_6 2
6.13BecTHO, uTO ¥~ = 2, Haitnure 3HaueHue BoIpaxeHus * Y
2
y x“—5xy

7.HaiinuTe Bce HaTypaJibHbIEe 3HAYEHUS N , IPU KOTOPBIX SIBISIETCS LEIBIM YHUCIOM
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3HAYEHUE BBIPAKEHUS:

7n+8 n+3

1 s 22—

) ! )n—4

8.YnpocTuTe BhIpaKeHHUE 1 1 Z 4+ 4
1-2x  14+2x  1+4x* 1+16x?
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KoutpoabHnas padora Ne 3

10 TeMe «YMHOKeHHUE U JIeJIeHue PAlMOHAJbHBIX Apooeii. ToxkaecTBeHHbIE

npeodpa3oBaHUs PANMOHAJbHBIX BbIPAKEHUI».

Ne | Kox | KoHTposmpyeMblii 3JIEeMEHT COlePKAHUSA Tun Yposenb | IlpumepHoe
K2C 3aJaHUA | CJ0KHOCTH BpemMs
BBINOJTHE-
HHS, MUH
1 | 2.4.3. | PaitnoHanbHBIC BEIPAKCHUS U UX KO b 4-5
npeoOpa3oBaHus
2 | 2.2.1. | CBoiicTBa CTEIECHHM C LIETBIM ITOKa3aTEIEM KO b 5-6
3 | 2.1.4. | IIpeoOpa3zoBaHKE BEIPAKCHHUIA. KO 6-7
4 | 2.4.3. | PanmoHaNbHBIE BRIPAXKEHUS U UX KO 5-6
npeoOpa3oBaHusl.
5 | 2.1.4. | PaBeHCTBO OyKBEHHBIX BBIPAXKEHHIA, PO IT 8-10
TOXKIECTBO.
6 | 2.1.3. | IlogcraHOBKa BBIpQ)KEHUI BMECTO PO I1 8-10
MEPEMCHHBIX.
} 3,0 , Bapuanr 3 |
1.Beimonuute aeiictBus: 1) 56x 7 o( ) 2)72a :(24a3c8) ;
z5 16x2y6 c10
3)6x—30_x2—25 ) ) 5x—=10  4x+28
x+8 "2x+16"’ x24+14x4+49 x—2°
2a 5771.4 3
2. IlpencraBbTe B Buje ApoOu BbipaxeHue: 1) (; ;0 2)(— one)
n
x5 4_ x6 3
3. YnpocTuTh BhIpaKEHUE: (—) : ().
4y® 8y>
64 x2-49  77-11 1 1,. 2
4.YTpocTuTh BeIpakeHue:  1)_ * ST ) ) atly. 2a
x2+14x+49 x2+4x+16 x+7 a+l a-1 1-a?
b3 ., b2 2
5. JlokaxxuTe TOXKAECTBO ( - )i ( _b ) —b"+4b
b2-8b+16  b-4 b2-16 b4  4—b

25 .
6.13BecTHO, uTo 9x2 + "__= 226. Hailigure 3HaueHUe BhIpaXKeHUs 3X
x2
KontpoabHasi padora Ne 4

-5,
X

1o Teme « PaBHOCHJIbLHEBIE YPaBHECHUSA. Palll/IOHa.]Il)Hble YPaBHCHUA. CreneHns ¢ HeJbIM

oTpHIATEbHBIM NMoKa3aTeleM. ®yHkuus Y= X u ee rpajux.
X

Ne | Kon KonTposmpyemblii 3J1eMeHT COAepP:KaHUS Tun Yposens | IIpumepHoe
K2C 3agaHus CII0XK- BpeMsl
HOCTH BbBITNOJIHE-
HUS, MUH
1 | 3.1.4. | Pemenue pariioHaNbHBIX YPaBHCHHA. KO b 4-5
2 | 3.3.1 | Pemenue TEKCTOBBIX 3a/1a4 aJireOpanyecKuM KO b 5-6
CIIOCOOOM.

3 | 2.2.1. | CBONCTBO CTENEHH C LIEJIBIM IOKA3aTEIEM. KO b 6-7

4 |2.2.1. | CBOWCTBO CTEIIEHH C IIEIBIM TOKA3aTEIEM. KO b 5-6

5 | 2.2.1. | CBOWMCTBO CTEIEHH C IIEJIBIM IOKA3aTEIEM. kO b 8-10

6 | 2.1.4 | IIpeoOpazoBaHue BhIpaKEHHIA. PO II 8-10

7 | 3.1.1. | YpaBHEeHHUE C OAHOM ITEpEMEHHOMN, KOPEHb PO IT 8-10




Bapuant 3

Pemmte paBHeHue.
1)16/(x"2-64)+ x/(x-8) =-1 2) x/(x-6) - 36/(x*>-6x) =0
2.MoropHas o/1ka nporisiia 20 KM 0 TEYEHHUIO PEKH U BEpHYJIach 00paTHO, IOTPATUB Ha
BeCh IyTh 24 1 5SmuH. Haiinnte cKOpoCTh T€UEHUs pEKH, €M COOCTBEHHAs! CKOPOCTh
MOTOPHOMH JIOJKH paBHA 18 Km/4.
3.3anumure B CTaHAAPTHOM BUJIE YHCIIO:
1)245 000; 2) 0,0019.
4.TlpeacraBbTe B BUJE CTCIICHH C OCHOBaHMEM a BbIpakeHue 1) a=3 a> 2)a=6:a8

(3)@"5))] ~(-3)-a"18
5.Haiiure 3HaYCHNE BBIPAKCHHS: oo S
—4g- 97581~

1) 87(-2) - (16/3)(-1); ) D 3) .
8-12 (—-729)~*

6.Ynpoctuts Beipakenue (bA(-1)+8)/(b™(-2-) [(14a) ~(-1)+49) : (b™(-2)-64)/( [7b] (-
1)-49) -7/(b"\(-1)-8).

6
7.Peminth rpa)MueCcKy ypaBHEHUE: — — § — .

X

8. Jlns KaXx0ro 3HAYEHUs mapaMerpa a pemute ypasHenue: 1) (X+8a)/(x-4) =0;  2)(ax+4)/(x-
1) =a-1
KonrtpoJsbHas padora NeS no reme «HepaBencrBa»

Ne | Kon KoHTposmmpyeMblii 3J1eMeHT COAepPKAHUS Tun Yposens | [IpumepHoe
K3C 3aaHus CJI0K- BpeMs
HOCTH BBIINOJIHE-
HHUS, MUH
1 | 3.2.1. | UnucnoBble HEpaBEHCTBA U UX CBOICTBA. KO b 4-5
2 | 3.2.3. | JluneitHpIc HEPABEHCTBA C OJTHOU KO b 5-6
IIEPEMEHHOM.
3 | 3.1.7. | Cucrema ypaBHeHu. Perienue cucteMsl. KO b 6-7
4 | 3.2.2. | HepaBeHcTBO c ojiHOM nepemeHoil. Pemenne | KO b 5-6
HEPaBEHCTB.
5 |5.1.2. | I'padpuk pyHKIHN. PO I1 8-10
6 | 3.1.1. | YpaBHeHue C OJJHOU IEPEMEHHON, KOPEHb PO IT 8-10
ypaBHEHHUS.
7 | 3.2.2. | HepaBeHcTBO ¢ 0HO# nnepemenoii. Pemenune | PO IT 8-10
HEpPaBEHCTB.

Bapuant 3
1.Jano: OnieHnTe 3HaYE€HNUE BBIPAKCHHUS:

2<a<7 3<b<4 Ouenure3HaueHue Boipakenus: 1)3a — 4b ; 2) * ;0 3) 2
b

3a—4
2. HaiinmnTe MHOXECTBO peIIeHUIT HEpaBEHCTBA:

1) 3x-5(6-x)= 6+7(x-4); 2) (x-9)(x+3)<9+(x-3)?; 3) %4 - % < %_
3.Pemute cuctemy HEpaBeHCTB {(6X-8>-3(X-2)@4(x+5)29x-7)—|

4 PemmTe HEPABEHCTBO:

1)|x"2-64|>0 2)|4x-12|<8 3)[7x-5[> 3x+1

5. [Toctpoiite rpaduk GyHKIHE Y=|2X-4|+X

6.Pernre ypaBuenue |X-1|+[x+7|=8

7. ]l Ka)kI0r0 3HAYEHHUS IMapaMeTpa a peiuTe HepaBeHCTBO (a-9)*x< a2-81.
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KonTpoabHas padora Ne6
no teme «KBagparnbie KOpHU. /lelicTBUTEIbHBIE YHCIA»

Ne | Kon KoHTpoJsmpyeMblii 3J1eMeHT coAepKaHuS Tun Yposens | IIpumepHoe
K2C 3aJaHus CJIO0K- BpeMsi
HOCTH BBINOJTHE-
HHSA, MUH
1 | 3.1.3. | KagpaTHoe ypaBHeHue. DopMyia KOpHEH KO b 4-5
KBaJIpaTHOT'O ypaBHEHUS
2 | 1.4.5. | UppauroHaabHbIE YUCIIa. KO b 5-6
3 | 1.4.6. | CpaBHeHHE IEHCTBUTEIBHBIX YHCET. KO b 6-7
4 | 2.1.4. | IIpeoOpa3oBaHue BEIPAKECHUH. KO b 5-6
5 | 1.45. | UppaunoHanabHbBIC YHCTIA. KO b 8-10
6 | 2.1.4. | IIpeobpazoBaHue BbIpaKEHUH. PO I1 8-10
7 | 2.1.4. | IIlpeobpazoBaHue BHIpAKEHUH. PO I1 8-10
8 | 5.1.1. | Obnacts onpeneneHus GyHKIUH. PO I1 8-10
9 | 3.1.1. | YpaBHeHHE C OJHOU TIEPEMEHHOM, KOPEHb PO I1 8-10
ypaBHEHHUS.
Bapuant 3
1.Pemure rpaduuecku paBHeHHE X\2+3X+2=0.
2.Ympocrure Beipaxenne: 1) 7V2 -3V8 +4118 ;  2)(a-2V(3a )+3)/(a-3) .
3.CpaBuuTe umcna 7N2 n 6V3.
4. BeiHEecHTE MHOKUTEIH U3- MTOJT 3HAKa KOPHSL:
DN( [(5b)] ~2) ecnmub<0 2)V( [-a) #5) 3)V( [-a)l *3b"6) ,ecau b>0
5.0cB0o6OIUTECH OT UPPALIMOHAILHOCTH B 3HAMEHATEINE APOOHU: 1)3/(2N6)  2) 10/(V14-2)
6.BHecuTe MHOXHUTENH 10T 3HAK KOPHSI:
1) aby=a,ecanb > 0 2)(3 — x)V
x2—6x+9
2
Vb Vb (3 —+h) 3
- +
7.YnpocTtuTe BbIpaXkeHHEe (b 9 b, _evh + 9) Vb b+ 3
-4
8. HaiiguTe o6/1acThb onpe/eneHus pyHKUUU y = V8 =%+ * 7
2—+x
9. /l191 KXK0r0 3HaYeHHs TapaMeTpa a pelnuTe ypaBHeHUe (x — 7)Vx +28a =0
KonTtpoubHnas padora Ne 7o teme «KBaaparHueie ypapHeHus. Teopema Buera».
Ne | Kon KoHTposmmpyeMblii 3J1eMeHT COAepPKAHUS Tun Yposens | [IpumepHoe
K2C 3a1aHus CJI0K- BpeMs
HOCTH BBINOJIHE-
HUS, MUH
1 | 3.1.3. | KagpaTtHoe ypaBHeHHE. DopMyIia KOpHEH KO b 4-5
KBaJIpaTHOTO ypaBHEHUS
2 | 3.3.1 | Pemenre TEKCTOBBIX 3a/1a4 AJIreOpandecKuM KO b 5-6
CIIOCOOOM.
3 | 3.1.3. | KBagparnoe ypaBHenue. Dopmysa KOpHEH KO b 6-7
KBaJIpaTHOT'O ypaBHEHUS
4 | 3.1.3. | KBagparHoe ypaBHeHue. Dopmyna KopHer KO b 5-6
KBaJIpaTHOTO ypaBHEHUS
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\ 5 \ 3.1.1. \ YpaBHEHUE ¢ OJTHOI MEPEMEHHON, KOPEHb \ PO \ IT \ 8-10
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YpaBHEHHS.
6 | 3.1.3. | KBagparnoe ypaBHeHue. Dopmysa KOpHEH PO IT 8-10
KBaJIpaTHOT'O ypaBHEHUS
BapuanTt 3
1. PemurTe ypaBHeHUeE:
1)4x2—-20=0 2)3x2+5x=0 3)x2—5x—-24=0
4)9x2+2x—-7=0 5)7x2—6x +2=0 6)4x2+12x+9=0
2.[lnaroHaib
NpsIMOYTOJIbHUKA Ha 6 CM 60Jiblile OJJHOU U3 ero CTOPOH U Ha 3cM 6oJiblile JPYTroi.
HaliiuTe cTopoHbl NPSIMOYTOJIbHUKA. .
3./3BeCTHO,YTO X1 U X2 — KOpHHM ypaBHeHud x% + 10x — 4

= 0.He pelwas ypaBHeHUs], HAUJUTe 3HaUeHUe BbIpaOXXeHUS X21X2 + X22x1
4.CocTaBbTe YpaBHEeHHe, KOPDHU KOTOPOTO Ha MeHbllle KOpHe! ypaBHeHuUd x? — 4x + 1
= 0 5.PemuTe ypaBHeHUe|xZ — 4x — 6|
= 2x + 3. 6.[Ipu Kak¥X 3HaYeHUAX [TapaMeTpa a NPoHU3BeJieHhe KOPHeN YpaBHEHHUA

x>+ (a+1)x+a?—3a=0paBH0o 4 ?

KonTtpoabHas padora Ne8 no reme «OCHOBBI TEOPHH 1TUMOCTH»

Ne | Kon KoHTpoJsmpyeMblii 3J1eMeHT COAepKAHNS Tun Yposens | [IpumepHoe
K3C 3aiaHus CJI0%K- BpeMs
HOCTH BBITNIOJTHE-
HHS, MUH

1 | 1.3.1. | Lensle uncna. KO b 4-5

2 | 1.1.7. | leneHue ¢ OCTaTKOM. KO b 5-6

3 | 1.3.1. | Uensic uncna. KO b 6-7

4 | 3.1.6. | YpaBHeHue ¢ 1ByMs nepeMeHHbIMH, pemieHne | KO b 5-6

YpaBHEHHUSI C IBYMsI IEPEMEHHBIMHU.

5 | 1.1.7. | leneHue ¢ 0CTaTKOM. PO IT 8-10

6 | 1.1.4. | IIpocTbie 1 cOCTaBHbIE YHCIIA. PO I1 8-10

7 | 1.3.1. | Hensie uncna. PO IT 8-10

8 | 1.3.1. | Lensic uncna. PO IT 8-10

Bapuanr 3

1.HarpanbpHble yncClla @ U B TAKOBBI, YTO Kak0€ U3 uncen a+12 u B-11 kpatHo 23.
JIoKaXxxuTe, 4TO YHCIIO a-B TaK)Ke KpaTHO 23.
2.MI3BecTHO, 4TO YKCIIO N MpH JefeHnH Ha 9 naeT octatok 4. Kakoii octaTok npu AeIeHUn
Ha 9 maet uncio 5n ?
3.BMecTo 3Be3/104KH MOJICTaBbTE TAKYIO LIUPPY, 4T0ObI urcio 831*4 nenmiioch Haleno Ha
36.
4.PeminTe B HaTypa/IbHbIX YMCJIaX paBHeHUe x2 — 3y = 29.
5. Kako# ocTaTOK Ipu JieJieHUH Ha 6 JJaeT Yuciao 5357
6. HalijuTe Bce HaTypaJibHble 3HaY€HHUS N, TPU KOTOPbIX 3HaYeHHEe BbIpaXkeHUs1 18"
— 1 ABJsI€TCS NPOCTHIM YHCJIOM.
7. JoOKaXXUTe, YTO NMPU BCEX HATYPAIbHBIX 3HAYEHUSIX N 3HAUEHUE BbIPAXKEHUS 5
- 72n+1 4 13 - 25" kpaTHO 24.
8.Yem moxeT 6bITh paBHBIM HO/l (a; b),eciu a = 10n+ 5,b = 15n + 97

9 kJaace
KonTtpoabsnas padora Ne 1 «KBagpaTuunas pyHKuus, eé rpaguk u CBOHCTBa)
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Ne | Kox KoHnTposmpyeMblii 3J1eMeHT COIepP:KaHUS Tun Yposens | [IpumepHoe
K2C 3alaHUA CJIOK- BpemMs
HOCTH BBIINOJIHE-
HHS, MUH
1 |5.1.7. | KBagparnunas pyHkuus, e€ rpapux. KO b 4-5
[Tapa6omna. KoopauHatst
BEPLIMHBI 1apaloJIbl, OCb CHMMETPHU
2 | 5.1.1. | [lonsarue pynknuu. O0IaCTh ONPECICHUS KO b 5-6
¢dbyakuun. CriocoObl
3aaHus QyHKIIUN
3 | 5.1.7. | KBagpatuunas QyHkius, e€ rpaduk. KO b 8-9
ITapa6omna. KoopauHatsl
BEPIIMHBI TapaldoIIbl, OCh CHMMETPHH
4 | 5.1.8. | I'paduk Gpysxumm y = /x KO b 8-9
5 | 5.1.7. | KBagpatnunas QpyHkius, e€ rpaduk. PO II 8-10
ITapa6omna. KoopauHatsl
BEPIINHBI TapadoIIbl, OCh CHMMETPHH
3 BapuaHT http://BcekoHTposibHble.pd/wp-content/uploads/2018/09/k1-v1-2.jpg
Kontpouabnas padora Ne 2 «HepaBeHcTBa»
Ne | Kon KoHTposmnpyemblii 31eMEHT COAEPKAHUA Tun Yposens | [IpumepHoe
K2C 3ajaHus CII0K- BpeMs
HOCTH BBIINOJIHE-
HHUS1, MUH
1 | 3.2.3 | Jluneiinsie HepaBeHCTBA C 0JIHOW IepeMenHoi | KO b 4-5
2 | 3.2.1 | YucnoBble HEPABEHCTBA U MX CBOHCTBA KO b 5-6
3 | 3.2.3 | Jluneiinple HEpaBEHCTBA ¢ O/IHOM nepemeHHoi | KO b 6-7
4 | 3.2.4 | CucteMbl TMHEHHBIX HEPABEHCTB KO b 5-6
5 | 3.2.3 | JluneiiHble HepaBEeHCTBA C 0/1HOM nepemeHHoi | PO IT 8-10
6 | 3.2.4 | CucreMbl TMHEWHBIX HEPABEHCTB PO IT 8-10
7 | 3.2.4 | CucteMbl TMHEWHBIX HEPABEHCTB PO I1 8-10
8 | 3.2.4 | CucreMbl TMHEWHBIX HEPABEHCTB PO IT 8-1
BapUAaHT 3 http://BcekoHTponbHble.pd/wp-content/uploads/2018/09/k3-v1-2.jpg
KonTtpoabHnas padora Ne 3 «Pemienne KBaipaTHbIX HepaBeHCTB. CHcTeMbl HEPABEHCTB
¢ ABYMSI NepeMeHHbIMU»
Ne | Koa | KonTposupyeMblii 3JIeMEHT COlep:KaHUS Tun Yposens | IlpumepnHoe
K2C 3aaHUsA | CJIOKHOCTH Bpems
BBINIOJTHE-
HHS, MUH
1 | 3.2.5 | KBamparHbie HepaBEeHCTBA KO b 4-5
2 | 3.1.7 | Cucrema ypaBHEHUH; pelIeHHE CUCTEMBI KO b 5-6
3 |5.1.1 | Ionstue pynkuuu. Ob6nacts onpenenenus | KO b 6-7
¢byskuu. Crocoobl
3agaHus QyHKINUN
4 | 3.1.7 | Cucrema ypaBHEHHI1; peIIICHUE CUCTEMBI KO b 5-6
5 | 3.1.3 | KBagparHoe ypaBHeHue, (opMyiia KOpHen PO I1 8-10
KBaJ[paTHOT'O YPaBHEHUS
6 | 3.1.7 | Cucrema ypaBHEHHUI; pEIICHUE CUCTEMBbI PO IT 8-10
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BapuaHT 3 http://BcekoHTpobHbIE.pd/Wp-content/uploads/2018/09/k2-v1-2.jpg

KounrtpoJsbHas padora Ne 4 «jieMeHTHI IPUKIATHON MaTEeMaTUKID)

Ne | Kon KoHTpoJsmpyeMblii 3J1eMeHT COAepKAHUS Tun Yposens | [IpumepHoe
K2C 3aJaHus CJI0XK- BpeMsi
HOCTH BBINOJIHE-
HHSl, MUH
1 | 1.5.4 | Ilpouentsl. Haxoxxaenue npouexnra ot KO b 4-5
BEJIMYUHBI U BEJTMYUHBI 110 €€ MPOLICHTY
2 | 1.5.7 | Okpyrnenue yucen. [Ipukuaka u oneHka KO b 5-6
pe3yJIbTaTOB BBIYUCIIEHUI. Boiaenenue
MHOKHTEJS — CTETICHHU JCCATH B 3aIUCH YHCIIA
3 | 1.1.1 | HecaruyHas cucTemMa cUrciIeHus. Pumckas KO b 6-7
HyMepanus
4 |8.1.2 | Cpennue pe3yabTaToOB U3MEPEHUN KO b 5-6
5 |8.2.1 | YacroTa coOBITHS, BEPOSTHOCTh PO II 8-10
6 | 3.3.2 | Pemenue TeKCTOBBIX 33124 alNreOpandecKum PO 11 8-10
crocoooM
7 | 1.5.4 | IIpouentsl. HaxoxaeHue nporeHTa ot PO 11 8-10
BEJIMYMHBI U BEJIMYUHEI 110 €€ MTPOLICHTY
8 | 8.2.2 | PaBHOBO3MOXHBIE COOBITHS U MMOACUYET UX PO 11 8-10
BEPOSTHOCTH
9 |1.54 | IIpouentsl. HaxoxaeHue nporeHTa ot PO 11 8-10
BEJIMYHHBI U BEJTMYUHBI 11O €€ MTPOLICHTY
BapwmaHT 3 http://BcekoHTpoibHbIE.pd/Wp-content/uploads/2018/09/k5-v1-2.ipg
KonTpoabHas padora Ne 5 «Unci1oBble noci1e10BaTeIbHOCTID)
Ne | Kox | KoHTposupyeMblii 3JIEMEHT COlep:KaHUS Tun Yposenb | IlpumepnHoe
K3C 3a/laHusl | CJIOKHOCTH BpeMs
BBINOJTHE-
HHSI, MUH
1 | 4.2.1 | Apupmernyeckas nporpeccusi. Popmyna KO b 4-5
o01miero uieHa
4.2.2 | apudmeTnuveckoil mporpeccun
dopmysa CyMMBI ITEPBBIX HECKOJIBKHIX
YJICHOB apru(PMETHIECKOM
MPOrPeccuu
2 | 4.2.3 | I'eomerpudeckas nporpeccusi. Qopmyna KO b 5-6
o01m1ero uieHa
4.2.4 | reOMETPUYECKO MIPOrPECCUn
dopmysa CyMMBI ITEPBBIX HECKOJIBKUX
YJIEHOB T€OMETPUIECKON
MIPOrPeccuu
3 | 4.2.5 | CnoxHbIe MPOLIEHTHI KO 6-7
4 | 4.2.1 | Apudmernueckas nporpeccus. Popmyna KO 5-6
o01ero 4ieHa
apu(METHIECKON POTPecCun
5 | 4.2.3 | I'eomerpuyeckas nporpeccusi. Qopmyina PO IT 8-10
o0111ero ujaeHa
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TEOMETPHYECKON IPOTPECCHHU
6 | 4.2.3 | 'eomerpuueckas nporpeccus. Dopmyna PO I1 8-10
oO1iero wieHa
TeOMETPHYECKOM IPOTPECCUU
7 | 4.2.2 | ®opmyna CyMMBI IIEPBLIX HECKOJIBKHX PO IT 8-10
YJICHOB apu(METHUECKON
poOrpeccuu
BapHAaHT 3http://BcekoHTpoNbHbIe.pd/Wp-content/uploads/2018/09/k7-v1.ipg
HNToroBasi KOHTPoJILHasi padoTa.
Ne | Kon KoHTpoJsmpyeMblii 3J1eMeHT coAepKaHUS Tun Yposens | IIpumepHoe
K2C 3aJaHUA CJI0K- Bpems
HOCTH BBINOJTHE-
HHUSI, MUH
1 | 3.2.2 | HepaBeHncTBo ¢ oHO#1 nepemenHoi. Pemenue | KO b 4-5
HEPaBEHCTBA
2 | 5.1.7 | Kagparuunas QyHkuus, e€ rpadux. KO b 5-6
[Tapa6ona. KoopauHatht
BEPIIUHBI 1apaboIIbl, OCh CHMMETPHH
3 | 3.1.7 | Cucrema ypaBHEHUH; pellIeHHE CUCTEMbI KO 6-7
4 |4.2.1 | Apudbmernueckas nporpeccus. Dopmyia KO 5-6
o01iero 4ieHa
4.2.2 | apupmMeTHUeCcKOii porpeccun
dopmysa cyMMBI IEPBBIX HECKOJIBKUX YJICHOB
apu(pMeTHIECKON
poTrpeccuu
5 | 3.3.2 | PemieHue TEKCTOBBIX 3a/1a4 alNreOpandeckum PO I1 8-10
CrocoooM
6 | 3.1.3 | KBamparHoe ypaBHeHUe, GOpMyIa KOpHEH PO I1 8-10
KBaJIpaTHOTO YPaBHEHHUS
7 | 8.2.2 | PaBHOBO3MOYHBIE COOBITHSA U OACYET UX PO I1 8-10
BEPOSTHOCTH

BapuanT 3 http://scekoHTponbHble.pd/wp-content/uploads/2018/09/k8-v1.jpg
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