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IHosicHUTEALHAA 3aIIHCKA

PaGouas mporpamma o npeamery «Airedpa» cocraBieHa Ha OCHOBE CIIETYIONTIX
HOPMATUBHBIX JOKYMEHTOB:

- ®enepanpHoro 3akoHa ot 29 mekabps 2012 rog Ne 273 - @3 «O6 obpazoBaHum
B Poccuiickoit denepamun» (ct.2, 11.9);
- denepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOT'O OOIIETO
obpazoBanus (5 xi.) [Ipukaz MunucrepcTBa npocpemenust PO ot 31.05.2021 Ne287;
- @enepallbHON 00pa3oBaTENbHONW TMPOTPAMMBI OCHOBHOTO 0OIIEro o0pa3oBaHUs
(mpuka3z MunucTtepcTBa npocserienusi Poccutickoit ®eneparuu ot 18.05.2023 Ne370,
3apeructpupoad 12.07.2023 No74227);
- ®Denepa’bHOro TMepedHs Y4YeOHHMKOB, PEKOMEHIOBAHHBIX K HCIOJb30BAaHUIO B
00pa3oBaTeNbHBIX YUPEKICHUSIX, PEATU3YIOMHUX MPOrpaMMbl O0IIero oOpa3oBaHUs U
MMEIOIIHNX TOCYAapCTBEHHYIO aKkpenuTanuto, Ha 2023-2024  y4eOHBbIH TO/;
- l'omoBoro kanennmapuoro yue6Horo rpapuka MBOY «'umuazus Ne®» na 2023-2024
yueOHBIN TOJ;
- Ilonoxenust o pabouedt mporpamMmme  yduTensi, paboraromero OOHOBIEHHBIM IO
OI'OC MBOY « I'mmuazus Ne®» (30.03.2022, npukaz 130/3);
- OcHoBHoM o6pazoBatenbHO TporpaMmbl OO0 MBOY «l'umuazust Ne8y;

—  @enepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO
o0mero oopa3oBaHus 1O aBTOPCKOM mporpamme «Asredpa 7 — 9 kiaccobl». ABTOPBI —
cocraButenu: A.I.Mopakosuu, .M. 3ybapeBa. M. Muemosuna 2009 r., mo YMK
A.I''MopakoBud ¢ y4eToM MPUMEPHON MpPOrpaMmbl Kypca ajiredpsl s 7-9 KiaccoB
cpenHedt  o0meoOpa3oBaTeNbHOM — HIKOJIBI, PEKOMEHIOBaHHOW JlemapTaMeHTOM
00pa30oBaTeNbHBIX TPOrpaMM M CTaHIAApTOB o00mero oOpa3oBaHUs MHHHCTEPCTBA
obpazoBanus Poccuiickoii denepanun.

B cocmae YMK éxooum:
- A.T. Mopakosuy, H.II. Huxonaes Anrebpa 9 xmacc. B nByx wacrax. Y.1:

VY4eOHuK 11 ydamuxcst o01ieoOpa3oBaTesbHbIX opraHuzanuii. — M.: MHeMo3uHa,
2018;

- A.JT. Mopakosuu, H.Il. HukonaeB Anrebpa 9 wmacc. B nByx wuactsax. Y.:2.
3ajauHuK IS ydaumxcsl o0meo0pazoBaTenbHbIX opraHuzauuii. — M.: MHeMo3uHa,
2018.

He.]'ll/l, 3a/1a4Y1 U IPUHIUIIBI MOCTPOCHUSA KypcCa

Maremarndeckoe 00pa3oBaHHE B OCHOBHOH IIIKOJIE CKJIAJBIBACTCS M3 CIEIYIOMINX
coJiepKaTeIbHbIX KOMIOHEHTOB (TOYHbIE Ha3BaHUs OJIOKOB): apugpmemuxa; anzeopa;
2eomempus; 3J1eMeHnbl KOMOUHAMOPUKY, MEOPUU 8EPOAMHOCIMEl, CIAMUCHMUKU U
J102uKku. B cBO€il COBOKYITHOCTH OHU OTPa)karoT OOTaThIi OMBIT 00Y4YEHHUS] MaTeMaTUKe
B Halllell cTpaHe, yYUTHIBAIOT COBPEMEHHBIE TEHIEHIIUN OTEUECTBEHHOU U 3apyOexHON
IIKOJBI U TO3BOJIIIOT PEan30BaTh IOCTABJICHHbIE Mepe/ IIKOJBHBIM 00pa3oBaHHEM
nend Ha WHQOPMAIIMOHHO E€MKOM U TIPAaKTHYECKH 3HAYMMOM MaTepuaie. OTH
coJiepKaTelbHble KOMIIOHEHTBI, pa3BUBAsCh Ha NPOTHKEHUM BCEX JEeT OOyueHwus,
€CTECTBEHHBIM 00pa30M MEepPeIuIeTalTCs U B3aUMOJICHCTBYIOT B YUE€OHBIX Kypcax.

Anzebpa HaneneHa Ha (GOpPMUPOBAHME MAaTEMATUYECKOTO ammapara JJIsi pelieHus
3a7jad M3  MaTeMaTHKH, CMEXKHBIX MPEIMETOB, OKPYXAIOMmeH  peaTbHOCTH.
[TpakTuyeckas 3HAYMMOCTH IIKOJBHOTO Kypca anreOpbl oOycIOBIEHA TeM, YTO JUIs
NOHMMaHHS TPUHIMIIOB YCTPOHCTBA W HWCIOJNB30BAaHHUS COBPEMEHHOW TEXHHKH,
BOCIIPUATHS HAyYHBIX M TEXHUYECKUX TMOHATHM M uAed HeoO0XoauMma Xoporas
MaTeMaTHYeCKas TIOATOTOBKA.



AnreOpa sBIsIeTCS OJHUM U3 OIMOPHBIX MPEIMETOB OCHOBHOHM IIIKOJNBI: OHA
obecrieunBaeT M3ydyeHHUE IPYTHUX IUCHUIUIMH. B TmepByr0 ouepenpb 3TO OTHOCHUTCS K
mpeIMeTaM €CTeCTBEHHO-HAydHOTO IMKJIA, B YacTHOCTH K (u3uke, wHPOpmaruke,
XUMHUH. Pa3BUTHE JTOTMYECKOTO MBIIUICHUS U JIOTUYECKOW MHTYUIUM Yy4alllUXCs TpH
0o0y4eHUH, YMEHHME apryMEHTUpPOBaTh W  OOOCHOBBIBATH CBOM  BBIBOJBI U
YMO3aKJIFOUCHHS, MPUBOIUTh YETKUE OIPEACIICHHsI, CITOCOOCTBYET TaKKe JIyYIIeMY
YCBOEHHUIO MPEJAMETOB T'YMAaHMTAPHOIO IMKJA, YTO HEOJHOKPATHO OTMEYaIH MOH
KOJUIETH — YYHUTENs aHTJIMHACKOro W (PaHIy3CKOTO s3BIKOB. Tem cambiM anrebpa
3aHMMAaeT BeAyllee MeCTO B (OPMHUPOBAHMU HAYyYHO-TEOPETUYECKOTO MBIILIICHUS
MIKOJIbHUKOB.

S3bIK anreOphl MOAYEPKUBACT 3HAYCHUE MATEMATHKH KaK S3bIKa IS TOCTPOCHUS
MaTeMaTUYECKUX MOJIeJIC, MPOIECCOB U SBICHHUM peaibHOro wmupa. OmHOU U3
OCHOBHBIX 3aJlad W3Y4YCHHs] anreOpbl SBJSETCS Pa3BUTHE  AITOPUTMUYECKOTO
MBIIUICHUS, HEOOXOAUMOTO, B YAaCTHOCTH, JUISI OCBOCHHS Kypca HH(POPMATHUKH;
OBJIQJICHHE HABBIKAMH JEAYKTHBHBIX paccyxacHuil. [IpeobpazoBaHne CUMBOIUYECKUX
($hopM BHOCHUT CBOH crielM(pUUECKHI BKJIaJ B Pa3BUTHE BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOpUYECTBY. Jpyroi BaxHOU 3a7adeil u3ydeHus aiareOpsl SBISICTCS
MOJlyYeHUE IIKOJIbHUKAMH KOHKPETHBIX 3HAaHMM O (QYHKIUSAX KaK BayKHEHIIen
MaTeMaTUYeCKOW MOJENHU JJIsi ONMMCAHHUS U UCCIIEIOBAaHUS PA3HOOOPA3HBIX MPOLIECCOB
(paBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIOHEHIIUABHBIX, TEPUOANYECKUX U JIp.), AJs
bopMHUpPOBaHMS Yy YYAIIMXCSA TMPEACTABICHUH O pOJIM MATEeMAaTHUKH B Pa3BUTHHU
LUMBWIA3AIUU U KYJIbTYPBI.

TpeOyst OT ydanmmxcss yMCTBEHHBIX M BOJICBBIX YCWIMN, KOHIICHTPAIIMA BHUMAaHUS,
AKTHBHOCTH Pa3BUTOTO BOOOpaXKCHHS, aireOpa pa3BUBAaeT HPABCTBCHHBIC YEPThI
JUYHOCTU  (HACTOMYHMBOCTh,  LIENEYCTPEMJIEHHOCTh, TBOPYECKYIO  AKTHUBHOCTb,
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTb, TPYAONIOOHME, NUCHUUIUIMHY U KPUTHUYHOCTD
MBIIUICHHS) 1 YMEHHUE apryMEHTHPOBAaHHO OTCTaWBaTh CBOM B3TJISABI M YOSXKIEHUS, a
TaK)Xe CIIOCOOHOCTh CAMOCTOSITEIFHO MPUHUMATH PEIICHUSI.

[Tpu oOyuenun anredpsl GOPMUPYIOTCS YMEHUS U HABBIKM YMCTBEHHOTO Tpyna —
MJIAaHUPOBAHUE CBOEH pabOThl, TOWCK paAlMOHAIBHBIX IyTeH €€ BBIMOJIHEHUS,
KPUTHUYECKAsI OLIEHKA Pe3yJIbTaTOB.

I/I3y‘leHI/IC MAaTCMaTUKN Ha CTYIICHU OCHOBHOTO O6H.[CFO O6pa3OBaHI/I$I HaIpaBJICHO
Ha JOCTUIKCHHUC CIICAYIOIINUX IeIeH:

1)6 nanpaenenuu 1UUHOCMHO20 pazeumus

-pa3BUTHE JIOTHYECKOTO KPUTHYECKOTO MBIIUICHHS, KYJIbTYypbl PEUYH, CIOCOOHOCTH
K YMCTBEHHOMY JKCIIEPUMEHTY;

-opMupoBaHUe y ydYamuxcs WHTEUICKTYyadbHOW YECTHOCTH U OOBEKTHBHOCTH,
CHOC06HOCTI/I K HpeO]IOJ'IeHI/HO MBICJINTCJIIBbHBIX CTepeOTI/IHOB, BBITCKAKOIIINX U3
OOBIIEHHOTO OIBITA

-BOCIIUTAaHUEC KadC€CTB JIMYHOCTH, O6eCHe‘II/IBaIOH_[I/IX COHI/Ia.]'IBHy}O MO6I/IJ'II)HOCTI),
CHOCOOHOCTh MPUHUMATh CAMOCTOSITEIIBHBIC PEIICHHS,

-popMHUpOBaHHWE KA4eCTB MBINUICHUS, HEOOXOAMMBIX IS  ajanTalid B
COBPEMEHHOM HH(GOPMAIIMOHHOM OOIIECTBE;

'paSBI/ITI/Ie MHTepeca K MaTeMaTI/I‘-IeCKOMy TBOp‘IeCTBy U MATCMATHYCCKHUX
CIIOCOOHOCTEN;

2) 6 Memanpeomemnom HaAnPagIeHUU

-popmupoBanue mnpeacTaBieHud 00 anreOpe Kak dYacTu oOIIeueIoBeYecKoi
KyJbTYpbl, O 3HAYMMOCTH ajreOpsl B pa3BUTHH LMBUIM3ALIMA U COBPEMEHHOTO
00111eCTBa;



-pa3BUTHE MpEACTaBICHUN 00 anredpe Kak Qopme ONMUCaHHs U METO/E TO3HAHUS
JCWCTBUTEIIFHOCTH, CO3/IaHWE YCJIOBUH Al MPUOOpPETEHHs MEePBOHAYAIBHOTO OITBITa
MaTeMaTHYECKOTO MOJICIIMPOBAHUS;

-bopmupoBaHre  OOIMX  CIOCOOOB  MHTEIUICKTYaJbHOH  JIESTENBbHOCTH,
XapaKTEPHBIX JJIsl MAaTEMAaTUKU U SIBJIAIONIMXCS OCHOBOHM IO3HABATEIbHON KYJIBTYDBI,
3HAUYMMOMH JUIS PA3IMYHBIX c(hep YeITOBEUECKOH NesITeNbHOCTH;

3) 6 npeomemnom nanpasnenuu

-OBJIaJICHUE MATEMATUYECKUMHU 3HAHUSMU U YMEHUSMH, HEOOXOJMMBIMHU JUIs
OPOJODKEHUsT OOy4YeHHMs] B CTaplied IIKOJe MM HMHBIX 00I1e00pa3oBaTeIbHbBIX
YUPEKIACHUSAX, U3YUCHUSI CMEKHBIX JUCIUIUIMH, IPUMEHEHHUS B IOBCEIHEBHOM JKU3HMU;

-co3aHue (QyHIaMeHTa JUIsl MaTeMaTH4ecKOoro pa3BUTUS, (HOPMUPOBAHMUS
MEXaHU3MOB MBIIIJICHUS, XapaKTEPHBIX JIJI1 MATEMAaTUUYECKON A TEIbHOCTH.

Jl1s1 peaniu3anMy MPpOrpaMMbl UCHIOJIb3YIOTCS CJleAyIolue NPUHIUIIBI:

e [lpuHumn pa3BHBarOmero oOOy4eHHs, OOECHEYMBAIOUIMN JIESTEIbHOCTHBIH
Xapakrep 0oOpa3oBaHUs, TMPEINONAaraloNMid OTKa3 OT MEXaHHMYECKOTO YCBOCHHUS
y4eOHOTO MaTepuasia, OT TPAAUIUOHHOTO HWH(POPMALHNOHHO-OOBICHUTEIHLHOTO
HOAX0/1a, OPHEHTHPOBAHHOTO Ha Nepeiady TOTOBBIX 3HAHHIA:

- Jluunocmno - opuenmupoeannvie npunyunsl (NPUHINI AJATTHBHOCTH,
NPUHINN Pa3BUTHUS, IPUHIIMIT TICUXOJIOTHYECKOH KOM(POPTHOCTH);

- Kynomypno- opuenmuposeannsvie npunyunu (npuHuun oOpaza Mupa,
IOPUHILIMIT LEJIOCTHOCTU COJAEpKAaHUS OO0pa30BaHUS, MPHUHIMI CHUCTEMaTUYHOCTH,
MPUHIUIT CMBICJIOBOTO OTHOIICHHS K MHpPY, HMPUHIUII OPUEHTUPOBOYHON (PYHKIIUU
3HAHUU, MIPUHIUI OBIAJACHUS KYIbTYPOH);

- Meamensnocmno- opuenmuposannvle npunyunst (MIPUHIMI OOYYCHUSI
NESTENIbHOCTH, TPHUHIMUI YIOPaBIIEMOTO TMepexoja OT JesATeNbHOCTH B Yy4eOHOit
CUTYallMU K JIEATEIbHOCTH B KU3HEHHOM CUTyalluu, IPUHIIMI YIIPABIIEMOro Iepexoaa
OT COBMECTHOW y4eOHO-TIO3HABaTENIbHOW  JEATEIbHOCTH K  CaMOCTOSTENIbHON
JEeSATENIbHOCTH y4Y€HUKa, MPHUHIMI ONOpbl Ha MpeAlIEeCTBYIOIIEe (CIIOHTaHHOE)
pa3BUTHE, KPEATUBHBIN MPUHIUI).

e [lpuniun nuddepeHmany ¥ UHAMBUAYAIW3AlMM, KOTOpPbIE HAlIEJIEHBI Ha
CO37aHME BO3MOXKHOCTEW JJIsi pealu3ali HWHAUBUAYaAJIbHBIX 00pa30BaTEIbHBIX
TPAaeKTOpUH, Ui YAOBJIETBOPEHUS MHTEPECOB, CKJIOHHOCTEH M CHOCOOHOCTEH
yyalmxcs, ¢ y4eToM NCUXO0(pU3UOIOTHUECKUX OCOOEHHOCTEH, 3J0pOBbS, BO3PACTHBIX
ATANOB UX Pa3BUTHUS.

e [IpuHuMN BapHaTHBHOCTH O0Opa30BaHMsI, KOTOPHIN pealn3yeTcsl Yepe3 Mepexo
OT MOHOIIOJIBHOM MPOrpaMMbl U y4yeOHHMKA — K BApUAaTUBHOMY MX HaOOpY, K BBEICHHUIO
UHTETPUPOBAHHBIX YUEOHBIX KYpCOB U MPOTrpaMM; K BBEJCHUIO PAa3IMYHBIX BapUaHTOB
mubdepeHManuy 00ydeH s, K YCHJIEHUI0O MHTETPUPOBAHHOCTH yueOHOIo mpoliecca Ha
MIPOEKTHOM OCHOBE.

e [IpuHIMO HENpPepbIBHOCTH - OOECHEeYnBaET MPEEMCTBEHHOCTh PAa3IMYHBIX
CTyIeHel o0pa3oBaHus.

BelmenepeuncieHHble TPUHIUIIEL, JIEXKAIINe B OCHOBE IIOCTPOEHUS ITPOTrPaMMBl,
COPUEHTHPOBAaHbBl HAa MAaKCUMaJIbHBIM Y4€T HWHIUBUIYAIBHO-TUIIOJIOTHYECKUX
0COOEHHOCTEH ydJalMuxcsi, TBOPYECKOIO CaMOpPa3BUTHs Y4YaIIMXCs, CO3IAHHE Ha
ypOKax YCJIOBHI Ui pa3BUTHSI UX BHYTPEHHETO JYXOBHOIO MHUpa U (OpMHpOBaHUE
LEJIOCTHON KapTUHBI MUPA.

Heabro n3yyeHus Kypca ajaredopsl B 9 kiacce



1)Pa3BuTHE BRIYNCIUTENBHBIX U ()OPMAITBHO — ONIEPATUBHBIX alIreOpandecKux
YMEHHI JI0 YPOBHS, TIO3BOJISIONIETO YBEPEHHO HCIIOJIB30BATh UX MPHU PEUICHUH 3a/1a4
MaTEMaTHKH M CMEKHBIX MPEIMETOB;
2) YcBoeHue anmnapara ypaBHEHUN U HEPABEHCTB KaK OCHOBHOT'O CPEJICTBA
MaTeMaTHYECKOTO MOJICIIMPOBAHUS MPUKIIATHBIX 33]1a4;
3) OcymecTBienne GyHKIIMOHAIBLHOMW MOATOTOBKH IITKOJIBHUKOB.

3agauu Kypca aaredpsl B 9 Kiacce:

e VYrioyOuth 0a30Bble MOHATHUS OCHOBHBIX DA3JICIOB  COJEPYKAHMSA, 3aKPETUTh
NpeCTaBiIeHne 00 OCHOBHBIX M3YYaeMbIX MOHATUAX (YHCIO, TeOMETpUYecKas
¢burypa, ypaBHeHue, GyHKIHS, BEPOATHOCTh) KaK BaXKHEHIIMX MaTeMaTHYECKUX
MOJIEJISIX, TO3BOJISIOIIMX OIMCHIBATh U M3Yy4aTh PEAJIbHBIE IIPOLIECCHI U SIBJICHMUS;

e 3akpenuTb yMeHHE PabOTaTh ¢ MaTeMaTHMYECKUM TEKCTOM (aHaIM3MpOBATH,
U3BJIEKaTh HEOOXOAMMYIO MH(OpMAIIO), TOYHO M IPAMOTHO BBIPAXKaTh CBOU
MBICJIA B YCTHOM M IIMCBMEHHOW pPEYH C NPUMEHEHHMEM MaTeMaTH4EeCKON
TEPMHUHOJIOTUM U CHMBOJIMKH, HCIOJIb30BaTh PA3JIMYHbIE A3BIKM MaTEMAaTHUKH,
IPOBOAMTH  KiIacCU(UKALMK, JIOTMYECKHEe OOOCHOBAaHHUS, JOKa3aTelIbCTBA
MaTEMAaTUYECKUX YTBEPKICHUM;

e [IponokuTh pa3BUTHE TPEACTABICHUI O 4YMCIE U YUCIOBBIX CHCTEMAax OT
HaTypaJIbHbIX 1O JEHCTBUTENIbHBIX 4YHCEJ; OBJIAJICHUE HaBbIKAMM  YCTHBIX,
IIMCbMEHHBIX, NHCTPYMEHTAJIBHBIX BHIYHACIICHU;

e [IpomomkuTh OBIIAACHWE CHUMBOJBHBIM  SI3BIKOM  aireOpbl, IMpHEMaMu
BBITTOJIHEHUSI TOXKJIECTBEHHBIX TMPEOOpa3OBaHUI palMOHAIBHBIX BBIPAKCHUH,
pellIeHUs] ypaBHEHUM, CUCTEM YPaBHEHUM, HEPABEHCTB U CUCTEM HEPABEHCTB;
yrayOuTh yMEHHME HCIIOJIb30BATh WJCK0 KOOpAMHAT HA IIOCKOCTH JJIs
UHTEpIpeTalii ypaBHEHUH, HEPABEHCTB, CUCTEM; YITTyOUTh YMEHHE TPUMEHSTh
anredpanyeckue npeoOpa3oBaHMs, ammnapar ypaBHEHUH W HEPAaBEHCTB s
pelIeHus 3aa4 U3 pa3IudHbIX Pa3AeiioB Kypca;

e [Ipomomxuts OBJIAJICHHE CHUCTEMOM (YHKIIMOHATIBHBIX MTOHATUH,
(YHKIIMOHAJIBHBIM S3BIKOM W CUMBOJIUKOW; YIIIYOUTh YMEHHE HCIOJIb30BaTh
(byHKLIMOHAIBHO-TpaUUeckre MpeACTaBIeHUs JJIi OINUCaHUA U aHalIu3a
peanbHBIX 3aBUCHUMOCTEN;

e OBiageTb OCHOBHBIMM CIIOCOOAMHM TNPEICTABICHUS U aHAIN3a CTaTHCTUYECKHX
JAHHBIX; HAJIWYHE MPEACTABICHUN O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B
peaIbHOM MHpPE U O PA3IMUYHBIX CHOCO0aX MX HM3Yy4€HHUs, O BEPOATHOCTHBIX
MOJIETISX;

e VYriyOuTh yMEHHE NMPUMEHSATh W3YUEHHbIE MOHSATHS, PE3yIbTaThl, METOJbI IS
pelIeHus 3a/1a4 NPAaKTUYECKOr0 XapakTepa M 3a/ad U3 CMEXHBIX AUCLHUIUIMH C
MCIIOJIb30BaHUEM MPU HEOOXOJMMOCTHU CIPABOYHBIX MAaTEPHATIOB, KOMIIBIOTEPA.

OcoOeHHOCTBIO Kypca SBISIETCS TO, YTO OH SIBISIETCA MPOJOJDKEHHEM Kypca
anreOpbl, KOTOpBI Oaszupyercs Ha (YHKIHMOHAIBHO - rpaduyeckoM mNoaxoae. ITo
BBIpaXaeTcsi B TOM, 4TO KakKoW Obl KjacC (YHKIMI, ypaBHEHUH W BbIpaXXEHHUI He
U3y4ajcs, NOCTPOCHNUE MaTepHualla MPaKTUYECKU BCEI/Ia OCYILECTBISAETCS MO KECTKOU
cxeme: OyHKIUS — ypaBHEHUS — IPEOOPa30BaHMUS.

Peanuzanus JaHHOM NporpaMMel CIIOCOOCTBYET HCIOJIB30BAaHUIO Pa3HOOOPA3HBIX
¢dbopM opraHuzanuu yueOHOro Mpolecca, BHEAPEHUIO COBPEMEHHBIX METO/10B 00y4eHHUs
U NeJaroru4eckux TexHosoruil. OCHOBHOW (hopMoOl opraHu3anuu yuyeOHOro Imporecca
ABJISIETCS KJIACCHO-YpOUHas cuctema. B kauecTBe 1OMOTHUTENBHBIX (hOPM OpraHU3aluu
obpasoBarenbHOoro mpomecca B OV  HCHONB3yeTCss CHUCTEMa KOHCYJIbTAIMOHHON
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MOJEPKKH, WHIUBUIYATbHBIX 3aHITHHA, (aKyIbTaTUBHBIC 3aHSATHUS, CAMOCTOSTEIbHAS
paboTa yJamuxcsi ¢ UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHI

Onncanue Mecta y4eOHOI0 mpeaMeTa, Kypca B y4eOHOM IJIaHe

Jns o6s3aTenbHOrO U3ydyeHHsl yuyeOHoro npeaMera Anredpa Ha 3Tane OCHOBHOTO
obmiero oOpa3oBanus (eaepatbHbI yueOHBIH 0a3uCHBIN y4eOHBIN iaH oTBOaUT 510
yacoB, B ToM uncie 136 gacoB B IX kmacce, u3 pacuera 4 yacos B Heneno. [Iporpamma
cocraBneHa Ha ocHoBaHuu «lIporpammel. Matemaruka 5-6 kimaccel. Anredpa 7-9
KJacchl. AnreOpa W Havyasia MareMmarnueckoro anammza. 10-11 xmaccer» coct. WU
3ybapeBa, A.I' MopakoBud.— M.: Muemosuna, 2011 r. Jlannas pabGodas mporpamma
COOTBETCTBYET YIiIyOJIE€HHOMY YPOBHIO MOJATOTOBKH IIKOJIBHUKOB.

XapakrepucTuka popM U MeTOI0B KOHTPOJIS

OcHoBHbIE (HOPMBI TEKYIIETO KOHTPOJII — KOHTPOJIbHAsA paboTa U caMOCTOATEIbHAs
pabora. B nporpamme npeaycmorpensl 10 TeMaTHYECKUX KOHTPOJIBHBIX PadoT:

— KP! Nel «BxojHoii KOHTPOJIbY;

— KP No2 «PanuonanbHbie HepaBeHCTBA. MHOkecTBa. CUCTEMBI U COBOKYITHOCTHU
HEPaBEHCTBY;

— KP No3 «HepaBenctBa ¢ moayinem. MppammonanbHble HEpaBEHCTBA. 3ajlayul C
rapamMeTpammn»;

— KP Ne4 «YpaBHeHHs M HEpaBEHCTBA C ABYMs IepeMEHHbIMU. PelieHue cucrem
YpPaBHEHUI»;

— KP Ne5 «Uppanunonanbhblie cucteMbl. CHCTEMBl YPaBHEHUN KaK MaTeMaTHYeCKUE
MOJIEIIA PEAIBHBIX CUTYALMII»;

— KP N6 «Onpenenenue yncnoBoit pyHkuuu. CBoiicTBa pyHKINN

T o
"' neZ. ®ynknus ¥ = VX . VX cBoicTBa W

— KP No7 «®Dynkumm Bupa Y=X
rpaduxm»

— KP Ne8 «UwucioBble TOCIE0BATEILHOCTHY

— KP Ne9 «Apudmernueckas 1 reomeTpuieckas Iporpeccum

— KP Nel0 «2nemeHTb KOMOMHATOPUKHU, CTATUCTUKU U TEOPUH BEPOSTHOCTEH»

Coaep:xanue yueOHOT0 npeamera

Ne HasBanmue paznena KosmuectBo Kourpousb
n/n NPOrpamMMbl 4acoB
1| IloBropenne Matepuana 8 4 KP Nel
KJ1acca
2 | HepaBencTBa ¢ ogHOM 30 KP Ne2, KP Ne3

nepeMeHHou. CUCTEMBI U
COBOKYITHOCTH HEPABEHCTB

3 | CucreMsl ypaBHEHHI KP Ne4, KP Ne5,
29 HOJYT010Bast
KOHTpOJIbHast paboTa

L KP — xonTponsHas pabora




4 | YucnoBbie GyHKIIUA 22 KP Ne6, KP No7

5 | Ilporpeccun 23 KP Ne8, KP Ne9

6 | DneMeHThl KOMOMHATOPHKH, KP Ne10
CTaTUCTUKU U TEOPUU 12
BEPOATHOCTEM

7 | UItoroBoe nmoBTOpEHUE U Htorosast KOHTpOJIBbHAS
IIOATOTOBKA K DK3aMEHY 16 pabora

Hroro 136

Coaeprxanue nporpaMmbl
IloBTOpEHNE MaTepuaJia

Apudmernueckue ASUCTBUS C palMOHAIBHBIMU 4yKciaaMu. HaxoxJeHue B HECI0KHBIX
CIy4asx 3HAYECHHUM CTENEHEW C ILEeNbIMU II0Ka3aTelsiMH U KOpHeW. Beruucinenue
3HAYEHUH YHCJIOBBIX  BbIpaKEeHUH. JIMHENHHOE W  KBajgpaTHOE HEPABEHCTBO
(moBTOpEHUE).

PanuonanbHble HEPaBCHCTBA U UX CBOMCTBA.

Panmonansueie HepaBeHcTBa. CucTeMbl HepaBeHCTB. (COBOKYIMHOCTh HEpPaBEHCTB.
HepaBencrsa ¢ Mmonynem. MppannoHanbHbIe HEpAaBEHCTBA. 3a/1a9H € ITapaMeTPaMH.

Cucrembl ypaBHeHUI.

VYpaBHeHHsIT M HEpaBEHCTBA C JBYMs NEpEeMEHHBbIMH. JMOpaHTOBBI ypaBHEHUS.
OcHOBHbBIE TIOHATHS, CBA3aHHBIE C CHCTEMaMU YPAaBHEHMIl M HEPABEHCTB C JBYMs
nepeMeHHbIMU. MeToapl pemeHuss cucrteM ypaBHEHHH. OHOPOIHBIE CHCTEMBI.
Cummerpuueckue cucrteMbl. MppanuoHanbHble cucteMmbl. CHCTEMBI € MOZIYJISIMHU.
CucreMbl ypaBHEHHUI KaK MaTeMaTHYECKUE MOJIENIN PEATIbHBIX C CUTYaIHil.

YuciioBble pyHKIUH.

Omnpenenenne uncioBod (Qyukmuu. OOnacTe ompeneneHue, o00JacTh 3HAYECHUUN
¢ynkuuu. CriocoObl 3aanus QyHKIUM (aHAIUTHYECKUH, rpaduueckuil, TaOIUYHbIH,
cnoBecHbli). CBolicTBa (QYHKIMH (MOHOTOHHOCTb, OTPAaHHMYEHHOCTb, BBITYKIOCTb,
HauOoJpIllee M HauMEHbIEe 3HAY€HHE, HENPephIBHOCTh). YeTHble W HEUYEeTHbIE

dynximu. dynxium y = X™ (M € Z). ux cpoiictBa u rpaduxu. Dymkmus y=3/x ee
CBOWCTBA U IpaduK.

IIporpeccumn.

Yucnosle ocae10BaTeNbHOCTH. CBOMCTBA YMCIOBBIX MOCIIEI0BATEIBHOCTEN.
Apudmernueckas nporpeccus. ['eomerpuueckas nporpeccus. Meron MaTeMaTH4eCKON

WHIAYKIHU.

DJIeMeHTbl KOMOMHATOPUKH, CTATHCTUKHU U TEOPUH BEPOSITHOCTEH.




KomOunaropasie 3amgaun. OCHOBHBIC TIOHSATHS MaTeMaTHYECKOW  CTAaTHCTHKHU.
[Ipocreiiiiie BEpOSITHOCTHBIE 3aJayd. DKCIIEPUMEHTAJIbHBIC JTAHHBIE M BEPOSTHOCTH
COOBITUH.

HNrorosoe MOBTOPCHHUE U ITOJATOTOBKA K 3K3aMECHY.

TemaTndeckoe IJIAHUPOBAHHE ¢ YKA3AHUEM KOJINIECCTBA YaC0B, OTBOAUMBIX
Ha H3YyYCHUEC KaxKJ10il TeMbI

Ne u rema 5 Tema ypoka Kosnue
paznena 3 CTBO
o 4acoB
4
IloBTOpPEHME 1. | IloBTopenue TeMbl «Hucna u BEIYUCICHUSY, 1
Kypca 7 -8 «AnreOpanueckue BolpaxkeHus», «DyHKINU U TpaduKm»
KJlacca 2. | [loBTOpeHue TeMbl «YpaBHEHHS U CUCTEMBbI YPABHEHUI» 1
«HepaBeHncTBay, «MareMaTn4ecKue MOJIEIN PEAIbHBIX
cutyanuity. CamoctosTenbHas pabora
3. | Kommponvuas paboma Nel «Bxoonoii koHmponas 3a Kypc 1
aneedpwl 7-8 kiaccay
4. | AHanu3 KOHTPOJIBHON pabOThI 1
1. 5. ParnmonansHble HEpaBEHCTBA. 1
HepagencrBa ¢ JIuHeitHoe HEPaBEHCTBO C OJTHOM MEPEMEHHOU
OHOH 6. | PaunonanbHble HEpaBEHCTBA. 1
nepeMeHHOI. KBanpaTHoe HepaBeHCTBO
Cucremsbl 7. | PanoHanpHbIC HEPAaBEHCTBA 1
COBOKYNHOCTH 0oJsee BbICOKMX cTeneHell. CamocTosTenpHas pabora
HEPABEHCTB 8. Pammmonanbunie HEpaBEHCTBA, CoJACp KalIue MOIYJIb 1 1

HCPABCHCTBA C ITapaMCETPOM. PaGora Haza OIINOKaMH

9. | PanmonasbHBIC HepaBeHCTBA. PereHne 3ama4 1
10. | Muo>kecTBa 1 onepanuu Haja HUMU. [loHATHE MHOXKECTBA. 1
11. | MuoxecTBa 1 onepanui HaJ HUMH. [10TIMHOKECTBO 1
12. | MHoecTBa U Onepaluy HaJ HUMU 1
[Tepeceuenue un o0bearHEHUE MHOKECTB. CaMOCTOSITEIIbHAS
pabota
13. | MHoOXecTBa 1 oniepany Hajl HUMU. Perrenue 3aqa4d. Pabora 1
HaJ OIINOKaMH
14. | Cucrembl HepaBeHCTB. UHCIIOBBIE IPOMEKYTKH. 1
15. | Cucrembl HEpaBEHCTB. 1
Ilepeceuenmne u 00beTMHEHNE YUCIOBBIX TPOMEKYTKOB.
16. | Cucremsbl THHEHHBIX HepaBeHCTB. CaMocTosITeIbHAS padoTa 1
17. | CucreMbl HEpaBEHCTB BTOPOIi CTeneHH. PelieHne TeKCTOBBIX 1
3aJ1a4 ¢ TTOMOIIBI0 HEPABEHCTB, CUCTEM HepaBeHCTB. PaboTa
HaJ{ OIINOKaAMH
18. | COBOKYyITHOCTH HEPaBEHCTB 1
19. | Penienne COBOKYITHOCTHU IPOOHBIX HEPABEHCTB. 1
20. | HepaBeHCTBO ¢ IByMs IEpeMEHHBIMU. PellieHue HepaBeHCTBA 2

C AByMs niepeMeHHbIMH. CUCTEMBI HEPABEHCTB C IBYMsI
nepeMeHHbIMU. ['paduueckuit MmeTos
penIeHusl CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMM.




21. | Konmponvuas paboma Ne2 no meme «PayuonanvHole 1
Hepagencmea. Mmuoowcecmsa. Cucmemsbl U COBOKYNHOCMU
HEpPaBeHCmE).

22. | AHanu3 KOHTPOJBHON pabOThI 1

23. | HepaBeHncTBa ¢ MOAYIISIMU 1

24. | HepaBenctBa ¢ moayisimu. CamocTosiTesbHas pabora 1

25. | HepaBenctBa ¢ moayinsmu. PaboTa Hax ommOkaMu 1

26. | VppanmoHanbHbIe HEPABEHCTBA 1

27. | UppanuonanpHbie HepaBeHCcTBa. CaMOCTOsATENIbHAs paboTa 1

28. | UppanmonansHbie HepaBeHCTBa. PaboTa Haj ommbOkamu 1

29. | HepaBeHcTBa ¢ mapameTpamMu 1

30. | 3amaum ¢ mapameTpamu 1

31. | 3amaum ¢ mapamerpamu. CamocTosATEIbHAS padoTa. 1

32. | 3amaum ¢ mapamerpamu. PaboTa Haa ommOKaMu 1

33. | [ToaroroBka K KOHTPOJIBHOU paboTe 1o Teme «HepaBeHcTBA C 1
MoayneM. MppanuoHanbHbIE  HEpaBEHCTBA. 3aJaydl  C
napaMmeTpamm.

34. | Konmponvnaa paboma Ne3 no meme «Hepagsencmsa c 1
mooynem.  Hppayuonanvhvie nepasencmea. 3aoauu ¢
napamempamuy.

2. CucremMbl 35. | YpaBHeHwHs ¢ qByMs IepeMeHHBIMU. PaboTa HaJl ommOKamu. 1
YPaBHeHHUil 36. | I'padpuueckuii cnocod permieHus ypaBHEHUS C IBYMs 1
TIePEeMECHHBIMU

37. | YpaBHeHUs Cc IByMs epeMeHHBIMU. PaccTosiHre MexX Ty 1
JBYMsI TOYKaMH. Y paBHEHUE OKPY>KHOCTH

38. | YpaBHeHHUs ¢ 1BYMsI TIEPEMEHHBIMU 1
Pemenue 3amau. CamocrositenpHas pabora

39. | HepaBenctBa ¢ aAByMsI mepeMeHHBIMU. PaboTa HaJ1 omuOKaMu 1

40. | HepaBeHCTBa C IByMsI IEPEMEHHBIMU 1

41. | HepaBeHncTBa ¢ qByms nnepeMeHHbIMU. CaMOCTOsITeNbHAS 1
pabota

42. | OCHOBHBIC TIOHSITHSI, CBI3aHHBIE C CUCTEMaMH YpaBHEHUH U 1
HEPaBEHCTB C ABYMs mepeMeHHbIMU. PaboTa Haj ommbkamMu

43. | OCHOBHBIC TIOHSTHSI, CBSI3aHHBIE C CHCTEMaMH YpaBHEHUH U 1
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

44. | OcHOBHBIE NTOHSTHSI, CBSI3aHHBIE C CUCTEMaMH YpaBHEHUH U 1
HEPaBEHCTB C ABYMsl mepeMeHHBIMU. CaMOCTOSITENbHAS
paborta

45. | Meronpl penieHus cucTeM ypaBHeHUH. MeTo 1 OJCTaHOBKH. 1
Merton anrebpanyeckoro ciokeHus. MeTos BBEACHUsT HOBBIX
niepeMeHHbIX. PaboTa Hax ommbkaMu

46. | MeTronbl pelieHus CUCTEM YpaBHEHHH. MeTOIbI YMHOXKEHUS 1
u nenenns. CaMoCTosTeNbHAs paboTa

47. | Meronpbl penieHus cucTeM ypaBHeHu. Pabora Hax 1
omuOKamMu

48. | Koumponvnas paboma Ned no meme «Ypasnenus u 1
Hepagencmea ¢ 08yMs nepemenHviMu. Pewenue cucmem
VPABHEHU».

49, | AHanmm3 KOHTPOJIBHOM paboTHI 1

50. | OgHoponubie cucteMbl. CHMMETPHYHBIE CHCTEMBI 1

51. | Ogaoponanbie cucteMbl. CHMMETPUIHBIE CHCTEMBI. 1




CamocrosTenbHas pabora

52. | Onaoponanbie cucteMbl. CHMMETpUYHBIC cCHCTEMBI. PaboTa 1
HaJl olIMOKaMH

53. | UppanuonanpHbie cucteMbl. CHCTEMBI C MOTYIISIMU 1

54. | Uppanuonanbubie cucteMbl. CUCTEMBI C MOTYIISIMU 1

55. | Uppauuonansubie cucteMbl. CUCTEMBI ¢ MOYIISIMHU. 1

CamocTosiTenbHas paboTa
56. | Uppanumonansueie cucteMbl. CucreMsl ¢ Moayiisimu. Pabora 1
HaJl OINOKaMU

57. | CucreMbl ypaBHEHMM KaKk MaTEMaTUYECKUE MOJEIIN PEATIbHBIX 1

cutyanuii. Pemenue 3aqa4d obmero Buaa

58. | CucreMsl ypaBHEHHI KaKk MaTeMaTHUYECKUE MOJEIH peaibHBIX 1

cutyanuil. Pemenue 3a1a4 Ha ABMKEHUE

59. | CucreMsl ypaBHEHH KaKk MaTEMaTHUYECKUE MOJICITH PeabHBIX 1

cuTyanuil. Pemenue 3a1a4y Ha pacder paOoTEHI.
CamocrosiTenbHas padboTa
60. | CucreMbl ypaBHEHH KaK MAaTEeMaTUYECKUE MOJIEIIN PeaTbHBIX 1
cutyanuid. Pemenne 3agay Ha pacyer o0beMa KHUIKOCTH.
Pabora Hajg ommoOkamu.

61. | CucreMbl ypaBHEHHI KaK MATEeMAaTUICCKUE MOJICIIA PEATbHBIX 1

cuTyanuil. Pemenue 3a7a4 Ha CrijiaBbl U CMECH

62. | Konmponvnas paboma Ne5 no meme «HppayuonanbHvle 1

cucmemovl. Cucmemvl ypagHeHuu Kaxk MamemamuiecKue
MOO€U PeanbHblX CUMYAYULLY.
63. | AHanM3 KOHTPOJIBEHOW PaOOTHI 1
3. YncjoBble 64. | Onpenenenne ynucioBoit pyHkuuu. O6IaCTh ONpeIeIeHHUS. 1
pyHKIHT O6nactp 3Hauenuit pynkiun. Pabora Hag ommbkamu
65. | Onpenenenue yncinoBoit pyHkuuu. OOIACTh ONpPEAETICHHUS. 1
O6nacTh 3HaueHni GyHKMU. AHanu3 rpaduka

66. | Onpenenenue uyucinoBoit pyHkuuu. OOIACTh ONpPEAETICHHUS. 1
Ob6nacTb 3HaueHni QyHKIMU. AHanu3 rpaduka.
CamocrosTenbHas pabora

67. | CiocoObI 3a1anus QYHKIIUU. AHATUTHYICCKHIA CITOCO0. 1
PaGota Hag ommbkamu

68. | CiocoObI 3amanus GyHkmu. ['padudecknii criocoo 1

69. | CnocoOrl 3ajaaus (HYHKIHN. 1

70. | CpoiicTBa GyHKIUHU 1

71. | CsoiictBa ¢pynkiuu. CamocrosiTenbHas padoTa 1

72. | CaoiictBa ¢yakiuu. Pabota Han ommbkamu 1

73. | Yernbie u HeuetHble GyHKIH. CaMocTOsATENbHAS paboTa 1

74. | Yernsle u HeveTHbIe pyHkuuu. PaboTta Hax ommbKkaMu 1

75. | Konmponvuas paboma Ne6 no meme « Onpedenenue yuciosou 1

Gdynxyuu. Ceoticmea GyHKyuu».

76. | AHanM3 KOHTPOJIBHOM pabOTHI. 1

77. | . ®ynkuus y=x 2. @ynxmus y=x 2" 1

78. | I'padpuueckuii MeTo MpH pelieHUH ypaBHeHU 3-i u 4-i 1

CTENIECHEN.

79. | OyHkuMs y=x 21 PaGoTa HaJ OMIHOKaMH 1

80. | dynxmmsa y=x "D CamocrosrensHas paboTa 1

81. 1

. _ I o
Oyukius ¥ = ¥4 ee cBoiicTBa u rpaduk. PaboTa Hax
OLIINOKaAMU
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82. | Kopenb n-ii crenenu u ero cBoiictBa. CTeneHs ¢ 1
panroHATFHBIM TTOKa3aTelleM H € CBOMCTBA.
83. | ToxxaecTBeHHBIE TPE0OPa30BaHUS BBIPAKECHUN, COACPIKAIINX
KOpeHb n-ii crenenn. ToxxaecTBEeHHBIC TIPe0Opa30OBaHUs
BBIPKEHUH, COIEPIKANINX CTETICHb C PallMOHAILHBIM
MOKA3aTeIIEM.
84. | Koumponvnas paboma Ne7 no meme «@ynxyuu 6uda Yy=X", 1
neZ, gpynxkyus ¥ = V¥ ux ceoticmea u epapuruy.
85. | AHanu3 KOHTPOJILHOW PaOOTHI 1
4. IIporpeccun 86. | Hucnossle nocnenoBareabHOCTH. OnpeneneHne YucIoBOr 1
MI0CJIeIOBATEIbHOCTH
87. | UucnoBble Mocae10BaTeIbHOCTH. AHATUTHYECKOE 3a1aHNE 1
YHCIIOBO MOCIIEIOBATEILHOCTH
88. | Uucnossle nmocnenoBareabHOCTH. CIOBECHOE M PEKYPPEHTHOE 1
3aJlaHue YMCIOBOM MocienoBaTeIbHOCTH. CaMOoCcTosTeTbHAS
paborta
89. | ColicTBa 4YMCIOBBIX IIOCIIEA0OBATEIbHOCTEN. Pabora Hax 1
omuOKamMu
90. | CBolicTBa YMCIOBBIX [IOCIIEN0BATEIBHOCTEN 1
91. | CpoiicTBa YMCIIOBBIX MTOCIIEAOBATEILHOCTEMH. 1
CamocrosTenbpHas padora
92. | CpoiicTBa YMCIIOBBIX MOCIEAOBaTeNbHOCTEH. PaboTa Hax 1
omunOKaMu
93. | Kowmponvnas paboma Ne§ no meme « Hucnosas 1
N0C1e008aAMeNbHOCNDbY
94. | Ananu3 KOHTPOJBHON pabOTHI 1
95. | Apudmernyeckas mporpeccus 1
96. | Apudmernueckas nporpeccus. CamocTosiTeNibHasi paboTa 1
97. | Apudmernyeckas mporpeccus. Pabora Hax ommOkaMu 1
98. | I'eomeTpuyeckas nmporpeccus 1
99. | 'eomeTrpuueckas nporpeccusi. CamocTosiTelIbHas padboTa 1
100.| I'eomeTpuyeckas nporpeccus. Pabora Haj onmmOkamu 1
101.| T'eomerpuueckas nporpeccusi. 3alauu Ha MPOLEHTHI, 1
OAHKOBCKHUE BKJIQJIbI, KPETUTHIL.
102.| MeTon MaTeMaTH4eCKOM WHIYKIIHH 1
103.| Meton matematndeckoi HHIYKIHA. CaMOCTOSTEIbHAS 1
pabota
104.| Meton matematndyeckoi nHIyKnuu. Pabora Hax ommOkaMu. 1
105.| Meton MaTeMaTu4ecKol MHITYKITUI 1
106.| ITpencraBieHne 0 CXOIUMOCTH MOCIIE0BATEILHOCTH, O 1
CYMMHPOBAHUH OECKOHEUHO YOBbIBAIOIIEH TreOMEeTPUIECKOM
MTPOTPECCHH.
107.| Konmponvuas paboma Ne9 no meme «Apugpmemuueckas u 1
2eoMempuyecKkas npospeccuuly
108.| AHanm3 KOHTPOJIBHON pabOTHI 1
5. DJj1eMeHThI 109.| KomOuHaTopHbIe 330291 1
xomOuHaropuk | 110.| KomOunaropHsie 3agaun. CamocTosiTebHas padoTa 1
M, CTATHCTHKH 111.| KombGunaropHssle 3agaun. PaboTa Haj ommmbkamu 1
U TeOpHH 112.| CratucTuka — qu3aiH HHPOpMaITuu 1
BepPOSTHOCTEH 113.| Craructuka — nmu3aitH napopmarmu. CaMocTosTeNbHAS 1

pabota
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114.| ITpocTeiimue BepoATHOCTHBIE 3a1aun. PaboTa Haj ommbKkaMu 1
115.| TIpocTeiinme BEepOITHOCTHBIE 3aa4l 1
116.| IIpocreiimme BeposATHOCTHBIE 3aaaun. CaMOCTOSTEIbHAS 1
paborta
117.| DxciepuMeHTaJIbHBIE JAHHBIE U BEPOSATHOCTH COOBITH. 1
Pabora Hag ommoOkaMu
118.| DxcniepuMeHTaNbHBIE JAHHBIC U BEPOSITHOCTH COOBITHIA. 1
119.| Koumponvuas paboma Nel() no meme « nemenmol 1
KOMOUHAMOPUKY, CIAMUCIUKU U MeOPUU 8EPOSMHOCHEN»
120.| Ananu3 KOHTPOJIBHON pabOTHI 1
6. UTorosoe 121.| IloBTOpenue TeMbl «Hucna U BEIYUCICHUS 1
NOBTOpPEHNE U 122.| TloBTOpenue Tembl «Hucna u BEIYUCICHUS. 1
NMOATOTOBKA K CamocrosTenbHas paboTa.
IK3aMeHy 123.| TloBTOpeHue TeMbl «Anredpandyeckue BeIpakeHus». Pabora 1
HaJl OIINOKaMU
124.| TloBTOpEeHNE TEMBI «ANTEOpPanvIecKue BHIPAKEHHS. 1
CamocTosiTenbHas paboTa.
125.| IToBTOpeHHE TeMbl «Y paBHEHHUS, HEPABEHCTBA U UX 1
cucrteMbl». PaboTa Hax ommbKamu
126.| IToBTOpeHue TeMbl «YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI» 1
127.| TloBTOpEeHNE TeMbI «Y paBHEHHUSI, HEPABEHCTBA U UX 1
cuctembl». CaMmocTosATenbHas paboTa.
128.| IToBTOpeHue TeMbl «HUCITOBEIC TOCICIOBATSILHOCTH. 1
Pabora Hajg ommbOkaMu
129.| IToBTOpeHme TeMbl «HUCITOBEIC MMOCICIOBATCILHOCTH 1
130.| IToBTOpenue TeMbl «HUCIOBBIE MOCIETOBATEILHOCTH. 1
CamocrosiTenpHas pabora.
131.| IToBTopenue Tembl «DyHkummu». Pabora Hag ommbkamu 1
132.| TloBTOpeHue TeMbl «DyHKIMH» 1
133.| IloBTOpenue tembl «DyHKIIMY. CaMocTosITETbHAS padoTa. 1
134.| TloBTOpEeHUE TeMBI «DJIeMEHThl KOMOMHATOPUKHU, CTATUCTUKU 1
Y TEOpUH BeposiTHOCTEN». PaboTa Haj ommbkaMu
135.| Umozcosas xonmponvnas paboma 1
136.| AHanu3 KOHTPOJIBHON pabOTHI 1

IInanupyembie pe3yibTaThl OCBOCHHS MPEAMETAa U CHCTEMA HX OLCHKH

[IporpamMmma obecriedynBaeT AOCTHKCHHE CIEAYIOUUX pPEe3YylIbTaTOB OCBOCHHUS
00pa3zoBaTenbHON MPOTrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs:

JIMYHOCTHBIE PE3VJAbTATbI

OO6yyaroruecs Hay4aTcs:
—~ VYuuThcs 3amMedaTh M IPU3HABATh PACXOXKIEHHE CBOMX IIOCTYIIKOB CO CBOHUMH
3ad4BJICHHBIMU ITO3ULIUAMM, B3TJIIJaMH, MHCHUSIMMH,
~ Pemarpe MopanbHbIe IUIEMMBI ITPU BEIOOPE COOCTBEHHBIX MTOCTYIIKOB;
- CpaBHI/IBaTI) CBOM OIICHKH C OLCHKAaMH OPYTIUXx. OOBACHATH OTIINYHUS B OII€HKax OJIHOI71
Y TOW K€ CUTyalluu, IOCTYyNKa pa3sHbIMU JoAbMH. Ha ocHOBaHMM 3TOro nenaTh CBOM
BbIOOD B 0011Ie#i cricTeMe LIEHHOCTEH, OMpeiesiTh CBOE MECTO;
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Yuuthcsi pemars MOpaibHBIE MPOOIEMBI, BBIOUpAs MOCTYIKA B HEOJHO3HAYHO

OIICHUBAEMBIX CUTYAIIHUSX, IPH CTOJIKHOBEHUH ITPABHJI IIOBE/ICHUS;

Yuautbcsi B cBOeHl ponu (peOeHKa-MOAPOCTKA) MpeaoTBpamarh W MPeoIoJIeBaTh

ceMelHbIe KOH(IIUKTBL;

YdauThCS TPOSIBIATH ce0si TpakagaHMHOM Poccuu B OOpBIX CIOBaX M IMOCTYIIKAX:

0CO3HABaTh CBOW JOJNT M OTBETCTBEHHOCTH IEpe] JIOJABMU CBOETO OOINECTBa, CBOCH

CTpaHOM; OCYIIECTBIATH 10OPHIE J1eNa, T0JIe3HbIE IPYTHM JIIO/ISIM, CBOCH CTpaHe, B TOM

YuCcIe paad 3TOro JTOOpPOBOJIBHO OrpAaHMYMBATH YaCTh CBOMX HHTEPECOB; YUUTHCA

UCTIOJIHATh CBOW JIOJT, CBOM O00S3aTENbCTBA IMEpell CBOUM OOIIECTBOM, I'pakJaHAMHU

CBOEH CTpPAHBI;

[TocTtenneHHO BBICTpaWBaTh COOCTBEHHOE IIEJIOCTHOE MHMPOBO33PEHHE: OCO3HABATh

COBPEMEHHOE MHOT000pa3ue TUIIOB MHUPOBO33PCHUs, OOIIECTBEHHBIX, PEIUTHO3HBIX,

ATCHCTUYCCKUX, KYJIBTYPHBIX TPAJUIUH, KOTOPBIC ONPEACISIOT pa3Hbie OOBSICHEHHUS

MPOMCXOJISIIECTO B MHUpE; ¢ YUETOM 3TOTO MHOTOOOpa3us IMOCTEIIEHHO BBIPa0aThIBATh

CBOM COOCTBEHHBIC OTBETHI HAa OCHOBHBIC >KU3HEHHBIC BOIPOCHI, KOTOPHIC CTAaBHT

JIMYHBIN )KU3HEHHBIN OIIBIT;

BricTpanBath TONEpaHTHOE (YBaXKUTEIHHO-AOOPOKENATEIFHOE) OTHOIICHHE K TOMY,

KTO HE TOXO0X Ha TeOs. [l 3TOro: mpu CTOJKHOBEHHHM MO3MIMKA M HMHTEPECOB

CTapaThCs MOHATH APYT IPYTa, YIUTHCS MCKATh MHUPHBIN, HCHACUIHCTBCHHBIH BBIXOJ,

YCTPauBAOIINI 00€ CTOPOHBI HA OCHOBE B3aUMHBIX YCTYIIOK;

Oco3HaHHO OCBaWBaTh pa3HbIe Posid U (POpPMBI OOIICHHUS (COIMATN3AIMS): YIUTHCS HE

TOJIKO BOCIIPUHHMATh, HO M KPUTHYECKH OCMBICIMUBATh U NIPUHUMATh HOBBIC NIPaBUIIa

MOBEJICHUSI B COOTBETCTBUU C BKIIIOYCHHEM B HOBOE COOOIIECTBO, C HM3MECHEHUEM

CBOETO CTAaTyCa; YYUTHCS KPUTHUYCCKH OICHUBATh U KOPPEKTHPOBATH CBOE MOBE/ICHHE B

pa3IMYHBIX B3aUMOJICHCTBUSAX, CHPABIATHCS C AarpeCCHBHOCTBIO M ATOM3MOM,

JIOTOBapHUBATHCS C APTHEPAMU;

Oco3HaBaTh CBOM MHTEPECHI, HAXOJUTh U U3ydaTh B ydeOHUKAX 110 Pa3HBIM MpPEeIMETaM

Marepuai (M3 MaKCUMyMa), UMEIOIINI OTHOLICHNE K CBOUM MHTEpEcaM;

YYUTBCS CaMOCTOSITETTHHO BBIOMPATh CTHIJIb MOBEJCHHS, IPUBBIUKH, 00ECIICUNBAIOIITIE

Oe30macHbIil 00pa3 KU3HU U COXPAHEHHUE 3I0POBBSI — CBOETO, a Tak)Ke OJU3KUX Jt0/IeH

U OKPYKAOIINX;

Br1Oupath mocTyIky, HaleJIeHHbIe HAa COXPaHEHUE U OepeKHOE OTHOIICHUE K TIPUPO/IE,

0COOEHHO JKMBOM, M30eras NPOTUBOMOJOXKHBIX IOCTYNKOB, IOCTENEHHO Y4ach M

OCBaMBasi CTPATETUIO PAIIMOHATIBLHOTO MPUPOIOTIOIB30BaHUS.

Obyuarowuecst noIy4am 603MONCHOCHL HAVHUMbCL:

Yuumocs oyenusams dicusHenHvle cumyayuu (ROCMYNKU J00e€il) ¢ pPA3HbIX MOYEK

3peHUst (HPABCMBEHHBIX, PANCOAHCKO-NAMPUOTMUYECKUX, C MOYKU 3PEHUL PATUYHBIX

epynn obuecmaa);

Pewamv  mopanvuvie Ounemmvl 8 Ccumyayusax MeHCIUYHOCMHbIX OMHOWIEHULl U

npeoooieHusi KOHQIUKMOS,

Ymemo 6 x00e nuunocmmuoii camopegnexcuu onpeoensims c80H CUCMeEM) YeHHOCmell 8

00WuUX  YEeHHOCMAX  (HPABCMBEHHBIX,  CPAACOAHCKONAMPUOMUYECKUX, — YEHHOCHISAX

PA3HbIX 2pynn);

Ocosnasamb U HA3bI6AMb CEOU CMpamezudecKue yeiu camopazeumus — 6vlbopa

JHCUBHEHHOU cmpameuu (NpogeccuoHanrbHOU, TUYHOCMHOU U M.N.);

Yuumocs omeeuamv 3a ceou HpascmeeHmbili 6b100p 6 HEOOHOZHAUHO OYEHUBAEMbIX

cumyayusx nepeo c80ell CoO8eCmbvio U OPyeUMU TH00bMU,

Yuumocs ocmviciueamos poib cembil 8 C80€U HCUSHU U HCUZHU OPYUX TH00el;

Yuumocs nposenrsame cebsn epasxcoanunom Poccuu 6 0o6pvix croeax u nocmynkax:

VUUMbCA OMBEYaAmsb 3a C80U ZPANCOAHCKUE NOCMYNKU Neped C80ell COBeCmblo U

2PANCOAHAMU CBO€ll CMPAHbL, OMCMAUBaAmsv (8 Npedeirax CE0UX B03MONCHOCHEN)

2YMAaHHble, PABHONPABHbIE, O0EMOKPAMUYecKue HNOpAOKU U NPensimcmeosams Uux

HapYUeHUur,;

Ilocmenenno evicmpaueams cobCmeeHHOe YENOCMHOEe MUPOBO33PEHUE. YUUMbCS

NPU3HABAMb NPOMUBOPEYUBOCb U HE3ABEPUIEHHOCTNb CBOUX 632714008 HA MUp,
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B03MOJCHOCHb UX UBMEHEHUsl, VUUMbCS OCO3HAHHO YMOUYHAMb U KOPPEKMUPOBANmbs
c80U 63271A0bl U JUYHOCMHbBIE NO3UYUU NO Mepe PACUUPEHUS C80€20 ICUSHEHHO2O
onvima,

OcosHanno oceausams pasHvle poau U Gopmuvl 0bweHus (coyuanuzayus): no mepe
83POCIeHUs GKNIOUAMbCA 8 pPA3IUYHbIe CMOPOHbL 0OWECMEEHHOU MHCUSHU C80e20
peauoHa (IKOHOMUYeCKUe NpoeKmbvl, KyJIbMmypHble COObImus U Mm.n.); Y4umvcs
0CO3HABamb C80U 00WecmeeHHble UHMepechl, 00208apuBaAmMvcs ¢ OpyeumMu 00 ux
COBMECIMHOM BbIPANCEHUU, PEanu3ayuy U 3awume 6 npeoenax Hopm Mopalu u npasa;
— YYUMbCA YUACUIO 8 OOWEeCMBEHHOM CaMOYNPAGIeHuU (KIACCHOM, WKOIbHOM,
CAMOOP2AHUZYIOUUXC cooOuecmé u m.0.); 8 npoyecce 6KIOUeHUs 8 00ujecmeo
Yuumvcs, ¢ OOHOU CHOPOHbI, NPEoOONe8AmMb BO3MONCHYIO — 3AMKHYMOCMb U
PpazobweHHocmy, a ¢ Opy2oll CMoOpPOHbL, NPOMUBOCIOANb «PACMBOPEHUIO 8 MOINEY, 8
KOJLIEKMUBHOLL 80.J1€ 2PYNNbl, NOOABIAIOUell TUYHOCb,

Hcnonvzosame ceou umnmepecvl 0as 6b100pa UHOUBUOYAILHOU 00PA308AMENbHO
mpaekmopuu, NOMEHYUAIbHOU Oyoywell npogeccuu u  cOOmMEEMCmMEYIOUIe2o
npogunvbHo20 06pazoeanus;

IIpuobpemams onvim yuacmus 8 0enax, NPUHOCAUWUX NOb3Y THOOAM,

Yuumocs camocmosmenvno npomusocmoames CUMyayusim, npoGOYUPYIOWUM HA
ROCMYNKU, KOMOPble Y2Porcarom 6e30nacHocmu u 300p08bio;

Yyumoca ybescoamv Opyeux niodeil 8 HeobXooumocmu 061adenus cmpameueti
PAYUOHATLHO2O NPUPOOONob308aHus. Hcnonvzosame sKon0cudeckoe mvluiienue s
evlbopa cmpamezuu COOCMBEHHO20 NOBCOCHUS 8 KAYeCmee OOHOU U3 YEHHOCHHBIX
YCMAHOBOK.

PeryasiTuBHbIE VHHBEPCAJbHbIE YUEOHBIE JICHCTBHS

OObyyaromuecs HayyaTcs:
[TogOupats k Kaxa0M podseme (3a1a4e) aeKBaTHYIO €l TEOPETUUECKYIO MOJICIIb;
Paboras 1mo npeioKeHHOMY B CaMOCTOSTEILHO COCTABIICHHOMY IUIaHY, UCTIOIb30BaTh
Hapsily C OCHOBHBIMH U JOMOJHHUTENbHBIE CPEACTBA (CIpaBOYHAs JHUTepaTypa,
CJIOHBIE TPUOOPHI, KOMITBIOTED);
CBOOOJIHO TIONB30BAaTHCS BBIPAOOTAHHBIMU KPUTEPUSMHU OIEHKA M CAMOOIICHKH,
UCXOS U3 IIeNTM U UMEIOIIUXCSI KPUTEPUEB, pazNiuyas pe3yabTaT U CIOCOObI IEHCTBU;
B xone mpezncraBneHusi mpoekTa AaBaTh OIEHKY ero pe3yiabTaTam. CamMoCTOSITENbHO
OCO3HABaTh NMPUYHHBI CBOETO YCIIeXa MM HEyCIlleXa M HAXOJUTh CIOCOOBI BHIXO/Ja 3
CUTYyaIlU! HEeyCIIeXa,
JlaBaTh OIICHKY CBOMM JIMYHOCTHBIM KAaueCTBaM U 4YepTaM XapakTepa («KakoB si?»),
OTIPE/ICIIATh HAMPABICHUS CBOETO PAa3BUTHS («KAKHM s XOUYy CTAaTh?», «4TO MHE JUIS
ATOTO HA/O CACNATH?»).

Obyuarowuecs nory4am 803MOACHOCHb HAVYUMbCAL:
Camocmosmenvho obOnapyxcusames u @Gopmyaupoeams npooremy 6 KIACCHOU U
UHOUBUOYATILHOU Y4eOHOU OesimelbHOCMU;
IInanuposamsv c6010 UHOUBUOYATLHYIO 0OPA308AMENBHYIO MPAEKMOPUIO;
Pabomamv no camocmosamenvHo cOCMABIeHHOMY NAAHY, CEEPAACL C HUM U UYelblo
0esAmenIbHOCMY, UCHPABIAs OWUOKU, UCHONb3YS CAMOCMOSAMENbHO NO00OPAHHbIE
cpeocmea (6 mom uucie u Unmepuem);
Ymemov oyenums cmenenv ycnewHocmu ceoell UHOUBUOYALLHOU 00pA308aMeNbHOL
OoesimenbHOCmU.

Ilo3HaBaTedbHbIE YHHUBEPCAJBbHbIC vqeﬁnme )IeﬁCTBHH

O0vyaronmecs: Hay4arcs:
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CaMoCTOATENBHO OMpeneisaTh, KakKhue 3HaHUS HEOOXOIMMO MPUOOPECTH I peLIeHHs
KU3HCHHBIX (YUCOHBIX MEXMPEIMETHBIX ) 3a/1a4;
OpueHTupoBaThCs B CBOECH CHUCTeME 3HAHUN U ONpPENeNsTh cepy CBOMX JKU3HEHHBIX
HUHTEPECOB;
CamocTosTenbHO OTOMPATh IS PeIICHHs )KU3HEHHBIX 33/1a4 HEOOX0JMMbIe HCTOUYHUKHI
uHpopMauu (CIOBapH, SHIUKIONEIUHN, CIPABOYHUKH, SJIEKTPOHHBICE M HHTEPHET -
pecypcsl, CMN);
ComnocTaBnsiTh, OTOMpPaTh U MPOBEPATh HH(GOPMAIMIO, TMOTYYCHHYIO U3 PA3IUUHBIX
HMCTOYHUKOB;
AHanu3upoBaTh, CpaBHUBATh, KIacCUPUIMPOBATHL U 0000IIATh MOHATHS: JaBaTh
orpeziesieHue MOHATHAM Ha OCHOBE M3YyYEHHOTO Ha Pa3IMUYHBIX MpEeAMETax y4yeOHOro
MaTepuana;
OcCy1IecTBISTh JOTUYECKYIO ONEPALNUI0 YCTAHOBIECHHUS POJAOBUIOBBIX OTHOILIEHUIA;
0O6001maTh MOHATHUS — OCYIIECTBIISITh JIOTUYECKYIO OIMEPALUIO MEePEeXo/ia OT MOHATHS C
MEHBIINM 00bEMOM K MOHSATHUIO C OOJIBIIUM 00BEMOM;
[TpeoOpa3oBbIBaTh MOJENN C LENbI0 BBIABICHUS OOIIMX 3aKOHOB, OIpPEAESIONINX
JAHHYIO MIPEIMETHYIO 00J1aCTh;
[IpencraBasaTs uHGOpPMAINIO B BUAEC KOHCIIEKTOB, TA0JIHII, CXeM, TpaUKOB;
[Tonnmasi MO3MILIMIO JIPYrOro, pa3iuyaTh B €ro peyd: MHEHHe (TOUKYy 3peHus),
JIOKa3aTeJIbCTBO (apryMeHThl), (DaKThl, THUIOTE3bl, aKCHOMBI, Teopuu. [l s3TOro
CaMOCTOSITENIFHO UCIOIB30BATh PA3IMYHbBIC BUIBI YTCHUS (M3ydaroliee, IpOCMOTPOBOE,
03HAKOMUTEIILHOE, IIOMCKOBOE), TIPUEMBI CITyIIIaHHS;
YMeTb caMoMy €03/1aBaTh ICTOUHUKN HH(DOPMAITUH Pa3HOTO THIIA U TS pa3HBIX
ayJIuTOpuH, co0Jr01aTh THPOPMALIMOHHYIO TUTHEHY U paBUjia UHPOPMAIIMOHHOM
0€e30I1aCHOCTH;
YMeTh UCTIOIB30BaTh KOMITBIOTEPHBIE U KOMMYHHUKAITMOHHBIE TEXHOJIOTHH KaK
MHCTPYMEHT ISl TOCTUXKEHUS CBOUX IIeNiel. YMeTh BbIOUpaTh aJIeKBaTHbIE 3a/1a4e
WHCTPYMEHTAIbHBIE TPOTrPaMMHO-AMIapaTHbIE CPEJICTBA U CEPBUCHL;
YMeTp peanu3oBbIBaTh MOHO - M MYJIbTHMEIUWHBIE TMPOEKTHl B  chepe
WH(OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMPOXOAS CTaaud OT
(GOpMyTHpPOBaHUSI OPUTHHAIBHOTO 3aMbICTIa 4Yepe3 CO3/IaHUE MOCIEeN0BATEIBHOCTH
MIPOMEKYTOUHBIX TIPEJICTABICHUIA K HTOTOBOMY TIPOIYKTY.

Obyuarowuecs nonyuam 803MOHCHOCHb HAYYUMbCSL:
CamocmosamenvHo cmagums JUYHOCMHO-HE00X00UuMble yueOnbvle U HCU3HeHHble 3a0ayu
U onpeoensamo, KaKue 3HAHUs HeoOX0OUMO Npuobpecmu OJisl UX peulenus,;
Camocmosmenvro oenamov Hpeo8apumenbHulii OmoOop UCMOYHUKOS UHGopmayuu 01
VCHEeWH020 NPOOBUICEHUsL NO  CAMOCMOAMENbHO 8bIOPAHHOU  00PA308aMENbHOL
MpaekmopuL;
Conocmasnams, omoupams u nposepsms UHGOpMayuio, NOIYYEHHYIO U3 PA3TUUHBIX
ucmounuxos, 8 mom uucie CMH, 0ns ycnewino2o npoosuxcenus no camocmosmenbHo
8b10pPaHHOU 0OPA308aMENLHOU MPAECKMOPUL;
IIpeobpazosvisamv ungopmayuro uz 00H020 8Uda 8 OPY2oll U 8bLOUPAMb YOOOHYIO Ols
cebs ghopmy ukcayuu u npedcmasienus UHPopmayuu;
IIpeocmasnsame ungopmayuro 6 onmumanrsHol gopme 6 3a8UCUMOCIU OM aopecama,
Ilonumame cucmemy 63213008 U UHMEPECOB UEN0BEKA,
Brademv npuemamu 2ubkoco umeHus u payuoHanibHO20 CIYWAHUA KAK CPEeOCmBOM
camoobpazoeanuisi,
Ymems 6vicmynams 6 kauecmee 3aKa3uuKa HOBbIX NPOSPAMMHOANNAPAMHBIX CPEOCME
U cepeucos.

KoMMYyHUKATHBHBIE VHUBEPCAJbHLIC VUeOHbIE 1eHCTBUA

OO0Ovyarormecst Hay4arcs:
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B nuckyccun ymeTh BBIIBUHYTH KOHTPApryMEHTHI, Mepe(pa3upoBaTh CBOIO MBICIb
(BMazieHne MEXaHU3MOM PKBUBAJICHTHBIX 3aMCH);
Bnagerp ycTHOM M NMHCbMEHHOH peubl0 Ha OCHOBE MPEICTABICHUS O TEKCTE Kak
OPOAYKTEe peueBOi (KOMMYHUKATHBHOW) IESTENbHOCTH, O THUIIOJIOTHMH TEKCTOB U O
PEUEBBIX XKaHPaX KaK Pa3HOBUIHOCTSIX TEKCTA;
YYUThCSI KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPU3HABATH
OIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;
[TorrMasi TMO3WMIMIO JIPYrOro, pa3inyaTh B €ro peuu: MHEHHE (TOYKYy 3peHus),
JIOKA3aTeNbCTBO (apryMEHTHI), (aKThl; TUTIOTE3bl, AKCHOMBI, TEOPHUU;
Brnaners npremamu ruOKOro YTEHHs U PAllMOHAIBHOTO CIIYIIAHUS KaK CPEICTBOM;
[IpenBuaeTh (MPOrHO3UPOBATH) MOCIEICTBUS KOJJICKTUBHBIX PEIICHU;
[Tonnmatp, B 4eM COCTOUT CYTh OOIIEHUS; UCHOIb30BaTh Pa3IUUYHbIC BUAbI OOIICHMUS;
YMETb OpPUEHTUPOBATHCS B CHUTYal[Ud OOILEHUS, OIpPEeAesTh KOMMYHHKATHBHOE
HaMepeHue (CBOe U MapTHEpa), OLIEHUBATh CTENEHb €ro peau3aluy B OOLICHHH;
YMeTh B3TJISHYTh HA CUTYAIlMI0 ¢ UHOM TMO3WIIMHA U JOTOBAPUBATHCS C JFOJBMU UHBIX
TTO3ULUH.

Obyuarowuecs nory4am 803MOHCHOCHb HAVHUMbCAL:
Ilpu neobxooumocmu Koppexmuo ybexcoams Opy2ux 6 npasome c8oet NO3uyul
(mouxu 3penus);
Tonumams cucmemy 632151008 U UHMEPECO8 HeN08EKA;
Tonepanmno cmpoums c80U OMHOUIEHUS C JHOObMU UHbIX NO3UYUL U UHMEPecos,
Haxooums KOMRPOMUCCHL.

IIpeaMeTHbIE YHHUBEPCAJbHBIE VUeOHbIE JIelCTBUS

Y4eHuK HAy4YuTCH:
DJIeMeHThI TeOPMU MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTUKH
e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMM: MHOKECTBO, 3JIEMEHT MHOXKECTBA,
MIOJAMHOK€ECTBO, IIPUHAJIEKHOCTD;
® 33/1aBaThb MHOKECTBA IIEPEUNCICHUEM UX DJIEMEHTOB;
® HAXOAWTH NEepeceyeHne, 00bEeTMHEHNE, TOJIMHOKECTBO B MPOCTEUIIIUX CUTYALIUX;
e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMHU: OIpPEJEIECHUE, aKCUOMa, TEOpEMa,
JI0Ka3aTelIbCTBO;
® [IPUBOJUTH NIPUMEPHI U KOHTPIPUMEPHI IS OATBEPKIACHUS CBOUX BBICKA3bIBAHUM.
B HOBCGHHGBHOﬁ KHM3HU U IIPpU U3VUYCHUU JPYIUX IIPEIAMCETOB:
® CIIOJIB30BaTh rpaduyeckoe NpeACTaBICHUE MHOXECTB Ul OMNMCAaHUS pPealbHbIX
IPOIIECCOB U SABJICHUH, TP PEILICHUH 3a]a4 APYTUX y4eOHBIX PEIMETOB.

Yucaa

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHSAMHU: HATYypaJbHOE YUCIIO, IEJ0€ YHCIIO,
OOBIKHOBEHHAs! ApOOb, JAeCATHYHAS NPoOb, CMENIaHHAas Ipo0b, PAIMOHAIBHOE YHCIIO,
apudMeTHIeCKUl KBaIpaTHBIH KOPEHB;

® NCIIOJIB30BaTh CBOKCTBA YMCEN U MPAaBWIIA JEHCTBUN IPU BBIIOJHEHUH BBIYUCIICHU;
® HCIOJIb30BAaTh MPU3HAKHU JEITUMOCTH Ha 2, 5, 3, 9, 10 mpu BBIMOJTHEHUN BBIYUCICHUMN
Y PEIICHUH HECJIOKHBIX 3a/1a4;

® BBINOJIHATH OKPYIJICHUE PALMOHAJIBHBIX YUCE B COOTBETCTBUU C ITPABUIIAMMU;

® OLICHMBATh 3HAYCHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIEJION0 YNCIIA;

® pacro3HaBaTh PalMOHAJIbHbBIE U UPPALMOHAIBHBIC YUCTIA;

® CpaBHUBATh YHCIA.
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B noBceiHeBHOM KHU3HU U MIPU U3YYEHUU APYTUX MPEAMETOB:

® OILICHUBAThH PE3YJbTAThl BEIUUCICHHUM NP PEIICHUH MPAKTUUYECKUX 3ajay;

® BBINOJIHATH CPABHEHUE YMCEN B PEAIbHBIX CUTYaIUAX;

® COCTaBJISITh YUCIIOBbIE BBIPAXECHHS IMPH PEIICHUU MPAKTUYECKUX 3a7ad W 3aJad U3
JIPYTUX y4eOHBIX MIPEIMETOB.

ToxnecTBeHHbIE IPe0OpPa30BaHUS

e BEHINOTHATS HECIIOKHBIE MPEOOpa3OBaHUs ISl BBIYUCICHUS 3HAYCHHUN YHUCIIOBBIX
BBIPAXKEHUM, COJEPKAIIUX CTEINEHU C HATYPAJIbHBIM IOKA3aTEJIEM, CTEIECHHU C LEIbIM
OTPULIATENIHBIM ITOKa3aTelIeM;

® BBLIMOJTHATH HECIIOKHBIE MPEOOPa30BAHUS IICNIBIX BBIPAKEHUN: PACKPBIBATH CKOOKH,
MPUBOJUTH MOAOOHBIE ClIaraeMble;

® UCHOJB30BaTh (OPMYIBI COKPAIIEHHOTO YMHOXEHHUs (KBagpaT CyMMBbI, KBajpar
Pa3HOCTH, PA3HOCTH KBAJIPATOB) JIJISl YIIPOIICHUS BEIYMCICHUM 3HAUCHHU I BBIPAXKEHUH;

® BBHINOJHATH HECIOXKHBIE MPEoOpa3oBaHusl APOOHO-TMHEWHBIX BBIPAKEHUU H
BBIPKEHUI C KBaJPaTHBIMU KOPHSIMH.

B noBce/IHEBHOM KW3HU U [IPU U3YYECHUU APYTUX TPEAMETOB:

® [IOHMMAaTh CMBICJI 3aIIMCH YKCIIa B CTAHJAPTHOM BUJE;

e omnepupoBaTh Ha 0230BOM YPOBHE MOHITHEM «CTaHJAPTHAsS 3aMKCh YHCIIa.

YpaBHeHus U HepaBeHCTBA

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSMU: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO,
YPaBHEHHE, KOPEHb YPAaBHEHMs, PpELICHHE YPABHEHMsI, UHCIOBOE HEPABEHCTBO,
HEPAaBEHCTBO, PEIICHUE HEPABEHCTBA;

® TIPOBEPSTH CNIPABEJINBOCTh YNCIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTh JIMHEHHBIE HEPABEHCTBA M HECJIOXHBIE HEPABEHCTBA, CBOAAIIMECH K
JIMHECUHBIM;

® pelaTh CUCTEMBbI HECIIOKHBIX JINHEHHBIX YPaBHEHH, HEPABEHCTB;

® IIPOBEPSTH, ABJSAETCS JIU JAaHHOE YHCIIO PEIIEHUEM YpaBHEHHs (HEpaBEeHCTBA);

e pelaTh KBaJpaTHbIE ypaBHEHUs 110 (hopMysie KOpHEN KBaJpaTHOIO ypaBHEHUS;

e 1300paxkaTh PeLIeHUs] HEPABEHCTB U UX CHCTEM Ha YHCIOBOW MPSIMOIA.

B noBceIHEBHOM JKM3HU U IPU U3YYEHUH JPYIUX TPEIMETOB:

® COCTaBJIATh M peulaTh JMHEHHbIE YPaBHEHUS NP PELICHUU 3a/1ad, BOSHUKAIOUINX B
JIpYTUX y4eOHBIX NpeIMETax.

DOyHKIUHA

e Haxoauth 3HaueHHEe QYHKLUH 110 33JaHHOMY 3HaYEHUIO apTryMEeHTa;

® HAXOAWTh 3HAYEHHUE APTyMEHTa M0 33JaHHOMY 3HAUEHUIO (YHKIUU B HECIOKHBIX
CUTYalUsX;

® OMNpeAcnATh IOJIOKEHHE TOYKM II0 €€ KOOpAWHATaM, KOOPAMHATBI TOYKU IO €€
MI0JIO’KEHUIO HA KOOPAMHATHOM INIOCKOCTH;

e 10 rTpaduKy HaxoIuUThb OOJACTh ONPEIENICHUs, MHOXECTBO 3HAUYEHUH, HYIHU
(GYHKIIMHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs U YObIBaHUS,
HauOoJIbIIIee M HaUMEHbIIIee 3HaYeHUsI QYHKIINU;

® CTPOUTH rpaduK JUHEHHON PyHKINU;

® TIPOBEPSTH, SABJISIETCA JIU JaHHBIN rpaduk rpagukom 3agaHHoON QyHKUIMK (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPIUOHATIEHOCTH);

® OmpenensiTh MPUOIMKEHHbIE 3HAUYEHUS KOOPAMHAT TOUYKU IepecedeHus rpaduxon
byHKIINI;

e omepupoBaTh Ha  0a30BOM  ypOBHE  MOHATHUSAMHU:  IOCJIEIOBATEIbHOCTb,
apudMeTHUeCcKas IPOrPeccHsi, FTEOMETPHUECKas IIPOTPECCHs;
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e pemaTh 3aJaud Ha IMPOrPECCHU, B KOTOPBIX OTBET MOXET OBITh MOJTY4YeH
HETOCPEACTBEHHBIM OJICUETOM 0e3 mpuMeHeHUs (HopMy.

B noBceaHEBHOM KU3HU ¥ IPU U3YYEHUHU APYIUX IPEAMETOB:

® JICIIOJIB30BATh TPa(QUKH pealbHBIX MPOIECCOB M 3aBUCUMOCTEH IS ONPEaeSICHHS UX
CBOWCTB (HamOONbIINE W HAMMEHBIIME 3HAUCHHS, MPOMEKYTKH BO3pAacCTaHHUs U
yOBIBaHHUs, 00JIACTH MOJIOKUTEIbHBIX U OTPULIATENBHBIX 3HAYCHUN U T.11.);

® JICIIOJIb30BaTh CBOWCTBA JIMHEHHON (QyHKIMM M ee rpaduK MpU PElIeHUH 3a/1ad u3
JPYruX y4eOHBIX MPEAMETOB.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

e liMeTh TIpeNCTaBICHHE O CTATUCTUYECKHX XapaKTEPUCTHKAX, BEPOSATHOCTH
CIIY4aifHOTO COOBITHS, KOMOMHATOPHBIX 33J1a4ax;

e pemarh OpOCTeHIIMEe  KOMOWHATOPHBIC  33Ja4yll  METOJOM  MPSMOTO U
OpraHW30BaHHOTO TIepedopa;

MPEJICTABIISITh TAHHBIC B BUJIE TAOJIHII, TUarpamMmm, rpaduKos;

YUTaTh HH()OPMAIIHIO, TIPESICTABICHHYIO B BUJIE TaOIHIIBI, IUarpaMMbl, Tpaduka;
OTIPE/ICIIATh OCHOBHBIC CTATUCTHYECKHUE XapAaKTEPUCTUKH YUCIIOBBIX HAOOPOB;
OIICHUBATH BEPOSITHOCTH COOBITUS B TIPOCTCHUININX CITydasix;

® UMETh MPEACTABICHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSIX.

B noBce1HEBHOM KU3HU U [IPU U3YUYECHUH APYTUX IPEAMETOB:

® OIICHUBATh KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB METOAOM Iiepebopa;

® UMETh MPEACTABICHHUE O POJU IMPAKTHYSCKH JOCTOBEPHBIX M MAJOBEPOSTHBIX
COOBITHI;

® CpaBHHMBATh OCHOBHBIC CTaTUCTHYCCKHE XapaKTEPUCTUKH, MOJYYCHHBIC B IPOIECCE
pelLIeHHs TPUKIIAIHOM 3a/1au, H3y4YCHHUs PEATbHOTO SIBJICHHSI,

® OIICHUBATH BEPOSITHOCTH PEATbHBIX COOBITHI U SBICHUI B HECIIOKHBIX CUTYaI[HIX.

TexkcroBbIe 321241

e Pemate HecnoXXHBIE CIOKETHBIC 3a/1aud Pa3HBIX THUIOB Ha BCe apu(MeTHUECKHe
JIEUCTBUS,

® CTPOUTH MOJENb YyCIOBHS 3adaud (B BHIE TaOJHIBI, CXEMBI, PHUCYHKa WU
ypaBHEHHUA), B KOTOPOW JaHBI 3HAUEHUS JIBYX U3 TPEX B3aHMMOCBS3aHHBIX BETHUYHH, C
IEJIBIO TTOUCKA PEIICHUS 3a/1a4H;

® OCYIIECTBIATH CIIOCOO MOUCKA PEHICHUS 33Ja4H, B KOTOPOM PacCyXJACHUE CTPOUTCS
OT yCIIOBUS K TPeOOBAHHIO MIIM OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PEUICHUS 3a/1a4u;

® BBIJCIATH 3TAlbl PEIICHUS 3aa4H;

® UHTEpPIPETUPOBATH BBIYMCIUTEIbHBIE pe3ylbTaThl B  3ajade, HUCCIEA0BATH
MOJIY4YEeHHOE pEelIeHUE 3a1a4H;

® 3HATh pPa3IM4He CKOPOCTEH 0OBEKTA B CTOSUYEH BOJIE, TPOTUB TCUCHHS U TIO TCUCHUIO
peKu;

e pemarh 337a4M Ha HaXO0XKJIEHUE YaCTH YKCIa U YKCIIa [0 €ro YacTy;

e pemiaTh 3aJaYd  pa3HbIX TUNOB (HAa paboTy, Ha TOKYNKH, Ha JBIKEHHE),
CBSI3BIBAIOLLMX TPU BEIIMYUHBI, BBIJIEIATH 3TH BEIMUYUHBI U OTHOLIEHUSI MKy HUMH;

® HaxOJWUTh MPOILEHT OT YMCJa, YUCIIO IO MPOIEHTY OT HEro, HaXOJUTh MPOIEHTHOE
CHUYKEHHUE WJIM MPOLEHTHOE MOBBILIEHNE BETUYNHBI,

® pemaTh HECIOKHBIC TOTUYECKHE 3a1a9d METOJOM PACCYKICHHM.

B moBce1HeBHOM KU3HU U PU U3YIECHUU APYTHX MPEAMETOB:

® BBIJBUraTh TMIOTE3bl O BO3MOXKHBIX NPEAENbHBIX 3HAUCHMSIX HCKOMBIX B 3aJlaye
BEJIMYMH (J1e7aTh MPUKUIKY).
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Y4YeHUK MOJy4YUT BO3MOKHOCTh HAYYHUTHCH:
JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTUKH
o Onepuposamv NOHAMUAMU: ONpedesienue, meopemda, aKcuomda, MHOHCECMBO,
Xapakmepucmuku MHONMCECmBa, JNeMEeHm MHO}Cecmed, nycmoe, KOHeuHoe U
OeCKOHeUHOe — MHOMNCeCmB0,  NOOMHOJNCECMB0,  NPUHAONEHCHOCMb,  GKIIOUEHUE,
PABEHCMBO MHONCECTE;
®  U300paAdNCAMb MHONCECMBA U OMHOULEHUE MHONCECTE C NOMOWbIO KpY2os Diiepa,
® onpedensimv  NPUHAONICIHCHOCIbL — JIEMEHMA  MHOJICeCm8y,  00beOUHeHUro U
nepeceuenur) MHONCeCms,
® 3a0a6amb MHONMCECMBO C NOMOWBIO NEPEedUCTeHUs INEeMEHMO8, CLOBECHO20
ONUCAHUSL,
® onepuposamv — NOHAMUAMU.  BbICKA3bIBAHUE,  UCMIUHHOCMb U JONACHOCHID
BbICKA3LIBAHUS, OMPUYAHUE BbICKA3LIBAHUL, ONEpayUU HAO BbICKA3bIGAHUAMU. U, UTU,
He, YCI0BHbIE BbICKA3bIBAHUS (UMNIUKAYUL),
® CMpoumv 6biCKA3bIBANUS, OMPUYAHUS BbICKA3LIBAHULL.
B noBceiHEBHOM KU3HU ¥ IIPU U3YYSHUU JIPYTUX MTPESIMETOB:
® CmMpoumv YenouKu YMo3aKaIOYeHUNl Ha OCHO8E UCNOIb306AHUSL NPAGUTL TOSUKU,
® UCNONBL306AMb MHOJCECMBA, ONEPAYUU C MHOJCECMEAmMu, ux epagpuueckoe
npeocmasierue 0Jisk ONUCAHUS PEATbHbIX NPOYECCO8 U AGIeHULL.

Yuciaa

o Onepuposamv NOHAMUAMU. MHOHNCECBO HAMYPATLHBIX YUCE]l, MHONCECTBO YEIbIX
yucen, MHONMCECMBO PAYUOHANbHBIX HUCEN, UPPAYUOHATbHOE HYUCTO, KE8AOpAmHbLU
KOpeHb, MHONCECMBO OeliCMBUMENbHbIX YUCel, 2e0OMempUYecKas UHmMmepnpemayis
HAMYpPanbHbIX, YeablX, PAYUOHATbHBIX, OCUCMEUMENbHBIX YUCe]l,

® NOHUMAMb U OOBACHAMb CMBLCT NOSUYUOHHOU 3aNUCU HAMYPATLHO20 YUCIA,

® GBINOIHAMb BbIYUCIEHUS, 8 MOM YUCTLe C UCNONb308AHUEM NPUEMOE PAYUOHATLHBIX
8bIYUCTCHUU,

BbINONIHAMY OKpY2NleHUe PAYUOHATbHBIX YUCETL C 3A0AHHOU MOYHOCbIO,

CPABHUBAMb PAYUOHATbHYIE U UPPAYUOHATbHBIE YUCILA,

npeocmasisims payuoOHAIbHOE YUCIO 8 8Ude 0eCAMUYHOL Opoou

VROPAOOUUBAMb YUCLA, 3ANUCAHHBLE 8 8U0e 0ObIKHOBEHHOU U 0eCAMUYHOU OpoouU;

o naxooums HO/[ u HOK uucen u ucnonv3oeams ux npu pewienuu 3a0ay.

B noBceaHEBHOM KU3HU ¥ IPU U3YYEHUHU APYTHX MPEAMETOB:

® NpUMeHAMb NPAGUNA NPUOTUINCEHHBIX BbIYUCIEHUL NPU peueHUl NpaKmuyeckux
3a0a4 u peweHuy 3a0a4 Opy2ux yueOHvIX npeomemos;

® GHLINOAHAMb CPAGHEHUEe Pe3YIbMAmos GblYUCIeHUL NpU PeueHul NpakmuiecKux
3a0ay, 8 MOM qucie NPUOTUNCEHHBIX BbIYUCTEHUTL,

® COCMasnAmb U OYEHUBAMb HUCNOGblE GLIPAIICEHU NPU pPeuleHUU NPaAKmudecKux
3a0ay u 3a0a4 u3 Opy2ux yueOHvlx npeomMemos;

®  3anUCHIBAMb U OKPY2IIAMb YUCT08ble SHAYEHUS PedNbHbIX 6EIUYUH C UCNOb308AHUEM
PA3HBIX CUCTEM USMEPEHUS.

ToxnecTBeHHbIE PeoOpPa3oBaHUSA

e Onepupoéamv NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3amMeneM, CMeneHu ¢
YenvlM ompuyamenbHulM noKazamenem,

® GLINONHAMbL NPeoOPA306aAHUS YENbIX BbIPANCEHUN. Oelucmeus ¢ O0OHOYIeHAMU
(cnoowcenue, Gvluumanue, YMHONCEHUE), OeUCmeuUsi ¢ MHO20UIeHaMU (ClodceHue,
sbluumaHnue, YMHoJceHue),

® GLINONHAMb PA3IOHCEHUEe MHO20YIEHO8 HA MHONMCUMeNU OOHUM U3 CHOco008:
8blHeceHue 3a CKOOKY, 2epYNnuposKd, UCHONb308AHUE (QOpMYNL  COKPAUJEHHO20
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VMHOMHCEHUSL,
® g8blOeNAIMb K8AOPAM CYMMbl U PASHOCIU OOHOUNEHO8;

®  PACKIAObIBAMb HA MHONCUMENU K8AOPAMHBILL  MPEeXUeH,

® GLINONHAMb NPEOOPA30BAHUSL  BbIPAICEHUU, COOEPACAWUX CMENeHU C Yeablmu
OMPUYAMENLHBIMU NOKA3AMENSAMU, NePexooums om 3anucu 6 ude CMeneHu ¢ Yeibim
OmpuyamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

® GLINOHAMb NPeodPaA306anuss OPOOHO-PAYUOHATILHBIX GLIPAJICEHUN. COKpAUjeHUe
Opobell, npusedeHue aneebopaudeckux Opobeti K 00wWemy 3HAMEHAMEN0, CLONCEHUE,
VMHOJCEeHUe, OelleHue aneedpaudeckux opoodetl, 8036edeHue aneebpauyeckol opoou 8
HamypaioHyio U Yeayro ompuyameibHy Cmenetb,

®  GLINOIHAMb NPEoOPA308AHUSA BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,

® gblOensMb KBAOPAM CYyMMbL UIU PAZHOCIU O8YUNICHA 8 GbIPANCEHUSX, COOEPHCAUUX
K8aO0pammbvle KOPHU,

®  GLINOHAMb NPEoOPA308AHUSA BLIPANCEHUL, COOEPIHCAUUX MOOYITb.

B noBceHEBHOM KU3HU ¥ IIPU U3YYSHUH JIPYTUX TPESIMETOB:

® GLINONHAMb NPEoOPA308aHUS U OCUCIBUSL C YUCTAMU, 3ANUCAHHLIMU 8 CIAHOAPMHOM
guoe;

® GLINOIHAMb NPeoOPA308aHUS  ANeOPAUYECKUX BbIPANCEHULl NPU peuleHUuu 3a0ad
Opyeux yueOHvix npeomMemos.

YpaBHeHus1 M HepaBeHCTBA

o Onepuposamsv NOHAMUAMU: YPABHEHUe, HEPABEHCMEBO, KOPeHb YPABHeHUs, peuleHue
Hepageencmeda,  pABHOCUNbHble — YPABHeHUus, o001acme  OnpeoeneHus  YpasHeHuUs.
(nHepasencmea, cucmemol YpagHeHULl UlU HEPABEHCME),

® pewiamsv NUHElLHble VPABHEHUS U YPABHEHUs, C800UMble K JTUHEUHbIM C NOMOUbIO
MO2HCOECMBEHHBIX NPeobPA308aAHULL,

® pewamsv KeaopamHvle YPAGHEHUS U YPABHEHUs, C800uUMble K KBAOPAMHBbIM C
HOMOWBIO MOAHCOECTNBEHHBIX NPe0OPA308aAHULL;

® pewamsv OpOOHO-TUHElHbIE YPABHEHUS,

® pewiamsv  npocmeumiue  UPPAYUOHATbHbIE — YPABHEHUs  8UOA ,ff (x)=a,
VI ={8(x);

n
e pewams ypasnenus euoa X =a;
® peuiamsv YpagHeHUsi CNOCOOOM PA3N0NHCEHUSL HA MHOMCUMENU U 3AMeHbl NePEeMEHHOU;
® LUCNONBL3068AMb MeMmOO UHMEPBANO08 Ol peuleHus Yeavlx U OpOOHO-PAYUOHANbHBIX
HepaseHcma;
® pewamo TUHElHblE YPASHEHUS. U HEPABEHCMBA C NAPAMEMPAMU;
® peuamsv HeCl0HCHble K8AOPAMHble YPAGHEHUs C NAPAMEMPOM;
® peuamsv HeCl0HCHble CUCEMbL TUHEUHbIX YPAGHEeHUU ¢ NApAMempamiL;
® peuamsv HeCl0H4CHble YPABHEHUS 8 YeNblX YUCTAX.
B 11oBCceTHeBHOM JKM3HU M TPH U3YICHHUH PYTHX TPEIMETOB:
® cocmasnAmy U pewams JTuHelnble U K8AOpamHvle YPAGHEeHUs, YPAGHEHUs, K HUM
€800AWUECs, CUCTEMb] TUHEUHbIX YDAGHEHUN, HEPABEHCME NPU PeueHUU 3a0ad Opyaux
VUeOHbIX NPeOMemos,
® GLINONHAMb OYEHKY NpaBoonooobUs pe3yIbmamos, NOAYYAeMblX Npu peueHuU
JIUHENHBIX U K8AOPAMHBIX YPAGHEHUL U CUCEM JUHEUHbIX VPAGHEeHULl U HepageHCcms
npu peweHuu 3a0ay Opyeux y4eOHvix npeomemos;
® gulOUpamMb COOMEEMCMBYIOUWUe YPAGHEHUs, HEePABeHCMEd UIU UX CUCeMbl O/
COCMABIEHUsL  MAMeMAMU4eckoll.  MoOenu 3A0aHHOU  PeanlbHOU  Cumyayuu  umu
NPUKTIAOHOU 3a0ayuU;
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® yMemb UHMEPNPemupo8ams NOJYYEHHbIU NpU peuleHul YpasHeHUs, HepaseHCmed
unu cucmemvl pe3yrbmam 6 KOHMeKCme 3A0aHHOU peanbHOU CUmyayuu uiu
NPUKIAOHOU 3A0aYU.

DOyHKIUHA

o Onepuposamv NOHAMUAMU. QYHKYUOHANbHASL 3A6UCUMOCMb, (QYHKYUSA, 2papuk
@yukyuu, cnocodwvl 3a0anmus @QYHKYUU, apeymeHm u 3HadeHue QYHKyuu, obracmo
onpeoeneHuss U MHONCECMEO 3HAYeHUll QYHKYuY, HyIu @QYHKYUU, npomedxtcymru
3HAKONOCMOAHCMEA, MOHOMOHHOCMb (OYHKYUU, YEMHOCMb/HeUemHOCMb (YHKYUU,

o cmpoumv  epaguxku  JUHEUHOL, K8aopamuyrou  QyHKkyuil, 0opamuoli
k
NPONOPYUOHATILHOCU, PYHKYUU 6U0A: Y = A+ 5 Y= L, y=3x, y=|x;
X+

® Ha npumepe K8aAOpAMUUHOU (DYHKYUlU, UCNONb308AMb NPeodpa306anus epaguxa
@yuxyuu Y=F(X) onsa nocmpoenus epaguxos ynxyuii y — af (kx+b)+c;

® CcOCmasnAmeb YPAGHEeHUs. NPAMOU NO 3A0AHHLIM YCI08UAM: NPOXoosauel yepes 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, HPOXOOoawel uYepe3 OAHHYI0 MOUKY U
napaiebHot OaHHOU NPAMOU;

® uccnedosamov YHKYUIO no ee epapuxy;

® HAXOOUMb MHOJNICECMB0 3HAYEHU, HYIU, HNPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU KEAOPAMUYHOU (DYHKYUU,

® 0nepuposamv NOHAMUAMU: NOCIE008AMENbHOCIb, aApPUDMemUdecKds npozpeccus,
2eomempuieckas npoepeccusl;

® pewams 3a0a4u HA APUPMEMUUECKYIO U 2eOMEMPUYECKVIO NPOSPECCUIO.

B noBceIHEBHOM KU3HU U IPU U3YYCHUU JPYTHX MPEJAMETOB:

® UIIIOCMPUPOBAMb C HOMOWDBIO SPAPUKA PEAaTbHYIO 3A8UCUMOCTIb UTU NPOYECC NO UX
XapakxmepucmuKam,

® UCNONBL306AMb CEOUCMEA U SPAPUK KEAOPAMUYHOU (DYHKYUU NPU PeuleHuy 3a0ay U3
Opyeux yueOHbiX npeomMemos.

TexcToBbIE 3a1a4H

e Pewamb npocmovle U CI0JCHblE 3A0A4U PA3HBIX MUNOS8, A MaKdice 3a0a4u

HOBLIUEHHOU MPYOHOCTUL;

® UCNONBL306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CIONCHBIX 3a0ay OJis

HOCMPOEHUsL NOUCKOBOLL CXeMbl U peuleHUsi 3a0ay;

® paziuuams MoOeilb MeKCma U MoOelb peuleHust 3a0ayu, KOHCmpYuposams K 0OHOU

MOOenu peuleHUs HeCI0ACHOU 3a0ayll pasHvle MOOeIU MeKCma 3a0ayu;

® 3Hamb U NpuUMeHAmb 00a cnocoba noucka pewieHus 3a0ad (om mpebosanusi K

VCI08UIO U OM YCILOBUSL K MPebOo8anuio);

® MO0enUpo8amsb paccyicoeHuss NPu NOUCKe peuleHus 3a0ay ¢ NOMOWbIO 2pagh-cxembl,

® guIdeIsimb IMANbL PeULeHUs 3A0a4U U COOePAHCAHUE KAHCO020 IMand,

® YMemb GblOUPAMbL ONMUMATLHLIL MemoO peuieHus: 3a0auu U 0CO3HABAMb 6blOOD

Memooa, paccmampusams paziuinbie Memoovl, HAX0OUMb pa3Hble peuleHUus 3a0ayl,

eciu 603MONCHO,

® QHATU3UPOBATL 3aMPYOHEHUs. NPU PeueHUU 3a0al,

® GLINONHAMb PA3IUUHbIe NPeodPA308AHUS NPEOIONCEHHOU 3a0adl, KOHCMPYUPOSanmbs

HOBble 3a0a4u U3 OAHHOU, 8 MOM YUcie 00pamHvle;

® UHMepNpemuposams  GbLIYUCIUMENbHbIE pe3yIbmamvl 8 3adave, UCCIeO008amb

NOJIYYeHHOoe peuleHue 3a0adu,

®  QHATU3UPOBAMb  BCEBO3ZMOJICHLIE CUMYAYUU  B3AUMHO20  PACHONONCEHUS  O8YX

00beKMO8 U UBMEHEeHUe UX XAPAKMEPUCMUK NPU COBMECIHOM OBUNCEHUU (CKOpOCmb,

8pemsl, paccmosiHue) npu peueHuy 3a0a4 Ha 08udiceHue 08yX 00beKmos8 KaK 8 0OHOM,
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Max u 8 NPOMUBONONONHCHBIX HANPABIEHUSIX,

® UCCNed08amb 8CeBO3MONCHbIE CUMYAYUU NPU PeUleHUU 3a0ay Ha 08UICEeHUe NO peKe,
paccmampusams pasHvle CUCMeMbl OMCUema,

® peuiamsv pazHoobpasHvie 3a0a4U «HA YACMUY,

® pewiamsv U 000CHOBHIBAMb CB0€ peuleHUue 3a0ay (8blOeNsmb MaAMmeMamuiecKyo
OCHOBY) HA HAXOJICOEHUe YaACMU YUCLA U YUCILA NO €20 YACMU HA OCHO8e KOHKPEMHO20
cmulena opoou,

® 0co3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0aY PA3HLIX MUNOS, CEA3LIBAIOWUX MPU
BeUUUHbL (HA pabomy, HA NOKYNKU, HA OBUdCEeHUe), BblOelsmb MU BelUUUHbL U
OMHOWEHUST MeNHCOY HUMU, NPUMEHSMb UX NPU peueHuu 3a0ai, KOHCMPYUuposanbv
cobcmeennble 3a0a4 YKA3AHHbIX MUN08;

® grademsb OCHOBHLIMU MEMOOAMU PeuleHusl 3a0ay Ha CMeCU, CHIA8bl, KOHYSHMPayuu,
® pewiams 3a0ayu HA NPOYEHMbl, 8 MOM YUCTE, CILONCHbIE NPOYEHMbL C 0O0CHOBAHUEM,
UCNONL3YSA pasHble CNOCOObL,

® pewams 102udecKue 3a0ayu PA3HbIMU CROCOOAMU, 8 MOM YUCe, ¢ 08YMs OIOKAMU U
¢ mpems O10KaMu OAHHBIX C NOMOWbIO MAOIUY,

® pewamsv 3a0ayu NO KOMOUHAMOPUKE U Meopuu 8eposimHocmeli HAd OCHOB8e
UCNONIL30BAHUS UZYYEHHBIX MEMOO08 U 0O0CHOBLLBAMb PeleHUe,

® peuiamov HeCl0MCHbIe 340a4U N0 MAMEMAMUYECKOU CMamucmuKe;

® 061a0enb OCHOBHbIMU MEMOOaMU PEeuleHUsl CIOICeMHbIX 3a0ay. apupmemuieckutl,
aneebpauveckuil, nepebop 6apuUAnmMos8, 2eoMempuiecKull, epapuueckuil, NPUMeHIMb UX
8 HOBLIX NO CPABHEHUIO C U3VUEHHBIMU CUMYAYUSIX.

B noBce/iHeBHOM JKM3HU M IPH U3YYCHHUH IPYIHX IPEIMETOB:

o guldensimb NpU peuwleHul 3a0a4y Xapakmepucmuku paccmampusaeMol 6 3aoaue
cumyayuu, OmJIuYHble ONm PEealbHbIX (me, Om KOMOpPbIX abOCmMpasuposaiucs),
KOHCMPYUPOBAmMsb HOBble CUMYAYUU C YYemOM 3MUX XAPAKMePUCmuK, 8 4acmHoCcmu,
npu peuteHuy 3a0ay Ha KOHYeHmpayuu, y4umoléams nI0OMHOCMb Geuecmed;

® pewamsv u KOHCMPYUpo8ams 3a0a4u Ha OCHOBE PACCMOMPEHUS PeAbHbIX CUMYayull,
8 KOMOopbvIX He mpedyemcsi MOYHbI 8bIYUCTUMETbHBLUL Pe3YIbman;

® pewams 3a0auu Ha OBUIICEHUE NO PeKe, PACCMAMPUBAsL PA3HblEe CUCEMbL OMCYemd.

CTaTHCTHKA U TeopHs BEPOSITHOCTEMH

o Onepuposamv noHAMUAMU. CcmoONOYamble U Kpy208vle Ouazpammbsl, maodauysl
OaHHbIX, CpeOHee apu@memuueckoe, MeOuanda, Haubovuiee U HauMeHbulee 3HAYeHUs
8b100pKU, pa3mMax 6blOOPKU, OUCNEepCUsi U CMAHOAPMHOe OMKIOHeHUe, CIYYauHas
UBMEHYUBOCMb,

® u3gleKamMb UHGOpMAYUo, NPeOCMAsBIeHHYI0 6 mabauyax, Ha ouazpammax,
epaghuxax;

® cocmasnsims madauysl, CMpoums OUASPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,

® onepuposamv NOHAMUAMU. (DAKMOPUATL YUCIA, NEePeCMAHO8KU U COYemAaHus,
mpeyeonvnuk llackans,

® NPUMEHSMb NPABULO NPOU3BEOCHUS NPU PeuleHUU KOMOUHAMOPHBIX 340a4;

® onepuposamv NOHAMUAMU: CIAVHAUHBIL ONbIM, CAYYAUHBIL 6b100p, UChbIMAHUe,
eMeHmapHoe ciydatinoe coovimue (UCx00), Kiaccuyeckoe onpeoeenue eposmHocmu
CYUAUHO20 COOBIMUSL, ONEePayUU HAO CLYYAUHBIMU COOLIMUSIMU;

® npedcmassimes UHGOPMAyuio ¢ ROMOWbIO Kpy2oe Jinepa,

® pewamsv 3a0ayu HA GbIUUCIEHUE BEePOAMHOCU C HOOCYEeMOM KOIU4ecmed
8APUAHMO8 C NOMOUBIO KOMOUHATNOPUKU.

B noBceHeBHOM )KU3HU U IPU U3YYEHHUH APYTUX IPEAMETOB:

® u36/IEKAMD, UHmMepnpemuposamy u npeoobpazoevleams ungopmayuro,
npeoCmasieHHy0 8 mabauyax, Ha OUaepamMmax, epaguKax, ompaxcarowyro ceoLcmea u
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XapakmepucmuKu peaibHblX NPOYeccos U ae1eHuUll;

e onpedersimb  CMAMUCTIUYECKUE XAPAKMEPUCMUKU — 6bIOOPOK NO  mabauyam,
ouazpammam, 2pagpuxam, bINOJHAMb CPABHEHUE 6 3ASUCUMOCIU OM YelU DEeUleHUsl
3a0ayu,

®  OYEHUBAMD BEPOSIMHOCb PEAIbHbIX COOBIMULL U SI6LEHUIL.

Koutpoabnas padora Nel «BxoaHoii KOHTPoJIb 32 Kypc ajiaredopbl 7-8 kiaacca»

Yacms 1
1. HaiiTu 3HaueHNE BBIPAKCHUS:

191 1) 5 2,4
a) \ 8 12/ 748 6)2,9—1,4
2. HaiinuTe 3HaUeHNe BRIPAXKEHHS MPH YKA3aHHBIX 3HAUCHUSX

IIEPEMEHHBIX:

— - /e ipu a=0,04 1 ¢=0,64.

Va

1) 9,2 2) 99,36 3) 4,2 49,2
3.BeluncnuTe 3HaueHUE BhIpaxkeHus: (33+34)2,
1) g 2)9 3) 8_11 4) 81
413 dopmynsl F =ma Bepazutre m
Otger:
5.y 1508

. I;IpOCTI/ITe BBIDAIKCHHE: —— .

15 2) 10 5v2

1) = ) 3) 2 4)7,5v2

6. Pemnte HepaBeHCTBO: 2X-3(x+1) < 2+X.
Otser:

2
C C a

7.YTIPOCTUTE BBIPAXKEHHE: (— - =) * .
a—c a C
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Ortser:
8.CooTHECUTE KBaJIpaTHbIE YPABHEHUS U UX KOPHHU.

1) x%+5x-6=0. 2) x2-6x+9=0 3) x(x-2)=0
A)x1=1,x,=-6 b)x;=0, xo=2 B)x=3
OtBer:
1 2 3

9.Tennoxox npomuesn 108 kM 1o Te4eHUIO peku U 84 KM MPOTHUB
TEUYEeHHUsI, 3aTPaTHB Ha BeCh MyTh § yacoB. Haiimute coOCTBEHHYIO
CKOPOCTB TEIJIOXO0/1A.

O003HauNB COOCTBEHHYIO CKOPOCTh TEINIOX0/A YEPE3 X KM/U, COCTaBbTE
YPaBHEHUE, COOTBETCTBYIOILEE YCIOBHUIO 3aJ1a4U, €CIIU U3BECTHO, YTO

CKOPOCTb T€UEHUS PEKU 3 KM/4.

108 . 84 108 _ 84

1) 24+2 g 2) =22 13
08 B2 108> i °
3) 2+2=8 418 51 g
X x—3 x—3 x+3
OrTBer:

o o 8
10. Haiigute KOOpAMHATHI TOUYKHU NIEpeceueHus rpapukoB PyHKIUI y = - U
X
y=4.
Ortser:

11. CbeperarenbHbplii OaHK HAUUCISAET HA CPOUHBIN BKJIaT 20% TOJ0BBIX.
Bxnamuuk nonoxui Ha cuet 800 p. Kakas cymma OyieT Ha 3TOM cUeTe
gepes rojl, CJIM HUKAKUX OINepalidii co CYETOM IPOBOJIUTHCS He OyneT?

OrtBeT:

12.Ha Ttapenke 15 nupoxkoB: 4 ¢ msicoM, 9 ¢ KanmycTod U 2 C BUIIHEW.
Kars nayran BeiOupaeT oauH nupokok. Haiinure BEpoATHOCTH TOTO, YTO
OH OKaXETCs C MACOM.

Yacmo 2
x+21 X

x2-9 x+3
14.I1epBsIit pabounii 3a yac Aenaet Ha 2 feTaiau O0bIie, 4eM BTOPOit

pabouuii, 1 3aKkaHUYMBAET pabOTy HA/ 3aKa30M, COCTOSIIIUM U3 192 nmeranei,
Ha 4 yaca paHbliie, YeM BTOPOI paOouMii BHITIOTHSIET 3aKa3, COCTOSIINI 13
224 takux xe neraneid. CKOJIbKO JeTajieil AeiaeT B 4ac BTOPO pabodmii?
15.TIpy Kakux 3HaYEHUSAX MapaMeTpa M ypaBHeHHUE X°+4X+M-3= 0 umeer
POBHO OJIMH KOPEHB?

13. Pemure ypaBHEeHue:
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KonTpoasnas padora Ne2 no teme «PanmoHajJbHbIe HEPaAaBEeHCTBA.

Mmno:xectBa. CHCTeMBbI H COBOKYITHOCTH HEPABEHCTB).

Bapmuanr 1

1. Pemrnre HepaBeHCTBO:
3x -1

a) -1 <8 —-4x < 3; B)g‘mgo.
6) (x + 3)(4 — x)(x — 2) > 0y

2. Haiigure obsacTh onpeaeseHusi BhIPAXKeHUA
V-2x2 + Bx + 2.

3. MHoxecTBa A U B 3ajaHbl YHCJOBLIMH IIPOMEXYTKAMM:
A=[-2; 1), B=(1; +o0). Haiigure A U B, A N B.

4. Peminre cucTeMy HEepPaBEHCTB
2
x
<0
x -3 ’
36 - x2>0.
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5. Ilpu KaKuX 3HAYEHHSIX MapaMeTpa P CHCTeMa HEPABEHCTB He MMeeT

L lx<3
peuieHui ?

X>p
Bapuant 2
. Pemute HepaBeHCTBO:
a) -2 < 5 — 6x < 5; B)-gi—‘“_g—;o.

0) (x +4)(x - 2)3 - x) <0
. Haiigure o61acTe onpeneneHUs BHIPDAYKEHHSA
J(8x? - 10x + 3)1.

. MHOXecTBa A 1 B 3ajaHBl YHCJIOBBIMH IIPOMEXYTKaMH:
A =[-5; 5], B = (—o0; —5]. Haiigure A U B, A N B.

. Peninre cucreMmy HepaBeHCTB

—% S0
(x - 5)° ’

6x — x2 > 0.

5. le/l KaKHuX JHAYCHUAX IMapaMeTpa p CUCTEMAa HEPABECHCTB HE HMEET

L |x<5
peleHui ?
X>p

KonTpoabHnas padora Ne3 no Teme «HepaBeHncTna ¢ MoayJiem.

praunonaﬂbﬂue HEpaBCHCTBA. 33)18‘11/1 C mapamMeTrpamMmm».

Bapmuanr 1

Peminre HepaBeHCTBO:

1. |5x + 7| < 8x — 11.

2. a) y3x +1 < 4 - 2x;
6) Vi —3x 2 x - 1.

IIpy xakoM 3HaYEeHHH ITapaMeTpa p cUCTeMa ypaBHEHHH

x2+y* =09,

2 HMeeT TPH pelIeHus?
y—-x"=p

IIpn kaknx 3HaYEeHHAX ITapaMeTpa p HepaBEeHCTBO
px® + (2p — 3)x + (p + 3) > 0 BepHO NIpPH BCeX 3HAYEHHUAX X7

Bapmuanr 2
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Pemure HepaBeHCTBO:

1. |5 - 4x| < 8x + 17.

2. a) Vb~ 2x <1~ x
6) V3 ~x > 5 + 3x.

IIpy KaKoM 3HAYEHHM NApaMeTpa P CHCTeMa ypPaBHeHMIl
{x2 +y? =1,
3

” MMeeT OJHO pelreHne?
y+x==p

IIpu Kakux 3HAYEeHHUSAX MMapaMeTpa p HEpaBEeHCTBO
4 px?+ (2p + 1)x — (2 — p) < 0 BepHO NIpH BCeX 3HAYEHUAX X7

KonTpoubHnas pabora Ne4 o teme «YpaBHEeHHUsI 1 HEPABEHCTBA C ABYMA
nepeMeHHbIMHU. Pelienne cucreM ypaBHeHH .

Bapmuanrl
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(x - 2)y =6,

1. Pemrnre rpadhuyecKM CHCTEMY YPaBHEHHH
x — 2y = 6.

2. PemnTe cucreMy ypaBHEHHIA:

3
3y2 — xy = 14, x+2 S __ g

){292 xy_ 11; 6 Y x+z2
y* - xy = -1% xy = 16.

3. IIBe cHeroy60poOYHbBIe MAIIIMHBI MOFJIH OLI BBIDOJHHUTL pabo-
Ty 3a 6 u. CKOJIBKO 4YacoB HNOTpedyeTcsa AJIA BBIIIOJHEHHA
9TOi paboThl KaX o CHeroybopouHoOil MallIMHE B OTAEJIBHO-
CTH, €CJIM OJHA U3 HUX MOXKET BBIINOJHHTL BCIO paboTy Ha 5 4
OsIicTpee, ueM apyrasi?

4. ITocTpoiite rpadK ypaBHEHH
(x? + y? + 6x — 8y)(Vx + y) = 0.

5. IIlpn kakoM 3IHAYEHHH IIapaMeTpa p CHCTeMa YpaBHEHHIH

{xz + y?2 = 10,
5 HMeeT TPH PpelleHHus?
x*+y=p

Bapuanr 2

1. PemnuTte rpaduyecKy CUCTEMY YpaBHEHMH
-x2 +2x+4 =y,
y+ 3x = 8.

2. Pemnre cucreMy ypaBHEHUI:
2) 2x? + y? =18, 6) (xy - 12 - 3(xy - 1) - 28 = 0,
-x%2 + 3y = -9 x -3y = 2.

3. IIBe peMOoHTHBIe OpHurajael, paborasd OJHOBPEMEHHO, MOTYT
oTpeMoHTHpOoBaTh MocT 3a 10 xHeir. CKOJILKO BpeMeHH IIO-
TpebyeTcsa AJIA PEMOHTA MOCTa Ka)xkJao¥ Opuraae B OTAeJILHO-
CTH, €CJIH OJHA M3 HHUX MOXKET BBIMOJIHHUTH BCIO paboTy Ha
15 nHeit GbicTpee, yem apyrasa’?

4. ITocTpoiiTe rpaduK ypaBHEeHHUA
(x* — 8x + y* + 6y)y — |x|) = 0.

5. I[Ipx KakoM 3HAaYEHMH MapaMeTpa p CHCTeMa ypaBHEHHUH
{xz +y? =6,

5 “MeeT OJHO pellleHHe?
y—-x=p

KonTtpoabsnas padora NeS no teme «ppanuonajibHbie cucremMbl. CHCTEMBI

ypaBHeHnﬁ KaK MaTEMaTHY€CKHE MOJAECIN PeaAJbHBbIX CHTyﬂHHﬁ».
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Bapuarnm 1

1. Cymma nByx uucen paBHa 13, a WX npou3ssBeaeHHe paBHO 40,
Ha#aMre 3TH yucna.

2. PaccrosHHe Mexay AByMA MyHKTaMH Mo peke paBHo 20 kM.
Jloaxa npoXomMT 3TOT MyTh MO TEUEHHIO peku 3a | vac, a NpoTHB Te-
ueHHs pekH 3a 2 yaca. Haliaure co6CTBEHHYIO CKOPOCTH JIOAKH H CKO-
POCTb TEYCHHA PEKH.

3. 'inoTeHy3a NpAMOYronbLHOTO TpeyronbHHKa paBHa 10 cM, a ero
momans — 24 cm’. Haliure KaTeThl TpeyroabHHKA.

2x + +3 = - + 2
Pemmrure cucremy ypaBHeHu#H v2x +y Jx -y +2,
4 x? + 2xy + 2 = y2.

5.

CymMma kBazpaToB uudp aBy3HauHoro umcia pasHa 50. Ecan
M3 3TOT0 YMCJa BBIYECTh D4, TO MOJYYHTCH UHCJIO, 3alMCAaHHOe
TeMH Ke Iudpamu, HO B 00paTHOM nopagke. Haitgnre gasgHoe
YHCJIO.

Bapuanm 2

1. PasHOCTh ABYX 4MCeNn paBHa 5, a HX NMPOU3BEACHHE paBHO 66.
Haiaute 3Td yucna.

2. Jloaka npoxoauT nyTh B 30 KM MO TEYEHHIO PEKM 3a 2 vaca, a
MpOTHB TE4EHMA PeKH 3a 3 vaca. Haligure COOCTBEHHYIO CKOpOCTH
MOAKH H CKOPOCThL TEYEHHSA PEKH.

3. PasHuua Mexay AJHHAMHM KaTETOB MPAMOYrOJBHOrO TPEyroib-
HHKa cocTas/ser 1 ¢M, a mowaab 3TOro TpeyroibHUKa pasHa 6 em’.
Haliaure nepuMeTp 3TOro TpeyroibHHKa

Jr-2y+1=[2x+y -4,
x +xy =5+ 2

PeniuTte cucreMy ypaBHeHHIt

Ksagpar cymMMer muc¢p mamHoro umcaa paBeH 25. PasmocTs
KBaJpaTOB JAHHOrO YHCJA H YHCJIA, SAOHCAHHOIO TEMH JKe
nudpamu, HO B obpaTEOM mopanke, paBHa 495. Hailixure nasn-
HO€ YHCJIO.
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KonTpoabHas padora Ne6 mo treme «Onpenesienue yncjioBoi pynkunu. CBoicTraa
GyHxummn».

Bapmuanr 1

1. Ilocrpoiite rpadur dyaknuu y = —(x — 2). Ilo rpadury ompe-
JenuTe:
a) 3HAYEHHE Y pU X = 3;
6) sHaueHue x, ecom y = —8;
B) HAaUMeHbllee ¥ Haubosblnee 3HAUEHWS (PYHKIUH Ha OTPE3-
Ke [0; 3].

2. Pemute rpaduyecku ypasHeHue x° + 3 = —2x.

4

3. UccrnenyiiTte pyHKIUIO y = Ha YEeTHOCTb.

b

4. Haiinute HauMenblllee U HaWbonbulee 3Ha4YeHHUs HYHKUHH
y=3x+x+3, xe[8:27].

5. Nana gynxuus y = fx), rae fx) = x°. JIoKaxKuTe, 4TO
(A2x)+1)*=1 = 16(fx )+ *(x))-8 fAx).

Bapuanr 2

1. IToctpoiite rpadhuk ¢pyaknuu y = x* — 2. Ilo rpaduky onpene-
JIUTE:
a) 3Ha4YeHHe y npu x = —1;
6) snauenue x, ecau y = 6;
B) HaMMeHbIee ¥ HauOoJbIee 3HAUYeHHUS (PYHKIUW HA OTpes-
ke [2; 1].

2. Pemuure rpadudeckn ypasHenue (x + 2) = —x — 4.
x2

3. Uccnenyiire GyHKIUIO Yy = 0 1 5 Ha YeTHOCT.

4. Ha#ante Hanbonbliee M HAUMEHbILIEE 3HAUECHHA PYHKUIUM
y=~lx+x -1, xe[2;5].
§. lana dyHkuna y = fx), rae flx) = x°. JoKaxuTe, 4TO
ﬁg_x_)_ il f(x)+8
x¢ fxy
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Kourpoabnast padora Ne7 mo teme «®@yuknuu Buga y=x", neZ, ynkuus
P P Y y Yy

T "
¥ = ¥X , ux cBoiicTBa u rpapuxm».

BapuanTt 1

1. ITocrpoiite rpaduk dynkouu y = x> + 1. ITo rpadpury Haii-
JUTE:
a) sHauyeHMs1 GYHKIIMM NIpY 3HAYEHUH apryMeHTa, paBHOM —1;
0) 3HaueHHe apryMeHTa, ecJy 3HaueHHe QPYHKIMK paBHO 9;
B) peliieHHe HepaBeHcTBa y(x) > O.

2. Pemute rpapuyecku ypaBHeHue 4x2 = x + 3.
3. YopocTuTe BBIpa)KeHHe:

a) (¥7 + ¥21) - ¥49; ©6) 9 - V17 - 9 + V17.

4. lana pyaknua y = f(x), rae f(x) = 3/x. Pemure ypaBHEHHUE
f(x?) — 5f(x) + 6 = 0.

5. Pemure rpadpuyecKu CUCTEMY HEpPaBEHCTB

y+x-2>0,
y—?/—;>2.
BapuanTt 2

1. ITocrpoiite rpadpuk dyurmun y = ¥/x — 1. ITo rpaduky Haii-
IHUTe:
a) 3HaueHUA GHYHKIMHU IIPU 3HAYEHUM apryMeHTa, paBHOM —7;
6) 3HauyeHUe apryMeHTa, ecJii 3HaueHue GyHKIMH paBHO 2;
B) pemieHue HepaBeHcTBa y(x) < 0.

. Peminre rpapnueckn ypasuenue —0,5x* = 4x.
. YopocTuTte BhIDa’KeHMe:

a) (¥3 +¥15)-¥9;  6) Y10 — V73 - §/10 + 73.

N

4. Jlana ¢yurnusa y = f(x), rae f(x) = 3/x. Pemmure ypaBHeHHe
f(x?) — 3f(x) — 10 = 0.

5. Pemnre rpapuuecKu CUCTEMY HEPABEHCTB
y+ 2> 2x,
y—-x3+2<0.
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KonTpoabsHas padora Ne§ nmo reme «UucsioBasi mocjie10BaTeIbHOCTH

BapuanTt 1

1. Ilo s3amanHO# dopMyJe n-ro 4ieHa mociaefoBaTeJbHOCTH (a,),
rie a, = —3n + 1, BelducaHATE Ay, A3, Gyq.

2. CocTaBbTe BOBMOMKHYIO (GOPMYJIy Nn-ro 4YJeHa IOCJIeL0BATENb-

.
HOCTH 1; 53

1.1,
’ 4, 5,....

(I

3. Berunciiure neppeie 4 WieHa nocjefosatensHoCTH (Y,), 3a4aH-
HOM PEKYPPEeHTHO: Y; = —2, Y, = 3Yp-1 + 2.

ITocnegoBaTenpHOCTE (Q,) 3alaHA PEKYPPEHTHO:
a = -5, api1 = 8p + 3.
3amaiiTe 3TY IOCHENOBATEJAbHOCTH AHATUTHYECKN U HalAuTe

ajo1.

Iana nocienoBaTelbHOCTD Y, = 2n° — 4n — 1.

a) JlokakuTe, 4TO 3TA IOCJESAOBATEILHOCTL OTPAHUYEHA CHU3Y.

0) HaiiguTe HauMeHBUIINE 4YJieH IIOCJIeNOBATENbHOCTH.

B) CKOJIBKO B 9TOH IIOCJIEAOBATEJbHOCTY OTPUIATENLHBIX UJie-
HOB?

4

Bapuanr 2
1. ITo samamHOil ¢opMyJsie n-ro WieHA NOCJIeNOBATENLHOCTH (4,),

6
rae a, = .~ 7, BBIYHCIHTE i, G4, Q7.
2. CocTaBbTe BOSMOXKHYIO (JOPMYJIY 7-T0 YJ€Ha IOCJe0BATel b
Hocrw 5; 10; 15; 20; 25; ... .

3. Borunciure nepeele 4 wiena nociefoBaTensHocTd (Y,), 3a1aH-
HOH peKyppeHTHO: ¥; =5, y, = 3y,-, — 1.

IlocnenoBarenbHOCTS (a,) 3a7aHa PEeKYPPEHTHO:

a; = 5, a,+y = a, + 2.

3azaiiTe 3Ty IOCIELOBATEJILHOCTh AHAJHTUUYECKH M HaiauTe
QAgg.

daHa mocixexoBaTenbHOCTh Y, = 1 — 3n® + 6n.

a) Hokaxure, UTO aTa NOCHEAOBATEJIEHOCTE OI'DAHHYEHA CBEDXY.
6) Hatinnre HaumOOoIBINHNI YJIeH IOCIEeXOBATEILHOCTH.

B) CKOJBKO B 3TOH HmOCNeA0BATEJIHFHOCTH NOJOKUTEJIBHEIX dJIe-

HOB?
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KonTposbHas padora Ne9 no teme «ApudmMerndeckasi 1 reoMeTpHIecKas

NMporpeccum»

BapwnanT 1

1. HafiguTe aBaguarh BOCHMOM WieH apu@MeTHUYecKOH mporpec-
cum —30; —28; —26; ... .

2. HaiiguTe cyMMy nepBBIX MIATH YJEHOB IeOMeTPHUYECKOM mpo-
rpeccuu 2; 8; 32; ... .

3. fBnserca nu uyncsao 384 4YIeHOM reOMeTPHYECKOH IPOTrpPecCHH
b,=3-2"7

4, CyMMa BTOpPOro M 4YeTBEpPTOro WiIeHOB apudMerHyecKoil Ipo-
rpeccHH paBHA 14, a cegbMOil ee wien Ha 12 Oosbllle TpPeTHETO.
HaiianTe pasHOCT: U IIePBLIH Y4JIeH JaHHOH IIPOIPECCHH.

5. HaiiauTe Bce 3HAYEHUSA X, IPHU KOTOPLIX 3HAYEHUA BBIPAXKEHH
-9x%+ 1; x + 2; 15 + 7x® aBnAIOTCA TpEeMdA MOCJIeN0BATEIbLHEI-
MH 4JeHaMH apu(MeTHIeCKOH IMpOrpeccHH.

6. IlepBrIit, BTOpPOI ¥ OATHEIM uYieHB apudMeTHUYECKOH Iporpec-
CHH IPEJCTABJIAIT c000il mepBLIe TPH WIEHA IeOMETDHYEeCKOH
nporpeccu. Ecay K nepBRIM ABYM YJeHaAM 3TOH reoMerpude-
CKO# nmporpeccHs npubaBUTE IO 1, a OT TpPeThHEro OTHATHL 3, TO
NOJIYYaTCs NepBhle TPH 4YJeHa HeKOTOpPOH apudmMeTHUecKOMH
nporpeccri. Haligure cyMMy IepBBRIX CTA YJIEHOB MCXOLHOH
apupMeTHUECKOH IIPOrPECCHH.

BapuaHTt 2

HaiinuTe neBATHIA u4JileH reoMeTpHUYeCcKOl mnporpeccHnm 3; 6;
12; ... .

HaiinuTe cyMMy NepBHEIX YeTHIPHAAIUATH 4JeHOB apudmMeTHue-
ckoit mporpeccuu 30; 28; 26; ... .

HAenserca au yucio 242 unenom apuhmMeTHYeCKOi IPOrpecCHU
a,="Tn + 4?7

CyMMa TpeThero M IATOTO YIeHOB apudpMeTHYecKoil mporpec-
cuy paBHa 16, a mecToii ee wieH Ha 12 6oabme Broporo. Haii-
ANTEe Pa3sHOCTh M NMEePBHIi YJIeH JaHHOH IIPOrPEeCCHH.

Haiigure Bce 3HAUEHMA X, IPH KOTOPLIX 3HAYeHWUA BLIpaKe-

HUl x — 4; J6x; x + 12 aBasioTess TpeMs mocJeXOBATEJbHBI-
MK YJIEHAMHM IeOMETPHYECKOH IpOrpeccHuH.

Tpu yuca ABNAIOTCA HEPBRIMH TPpeMA YIEHAMH BO3pacTalome:t
apuMeTHYIECKOH HPOrPECCHH B COCTABJAIOT B cymme 42, Ecau
K HMM npuOGaBHTL COOTBETCTBEHHO 5, 18 m 47, To mosydyeHHEIe
yucya 6yayT nociexoBaTeJLHBIMHA YJIeHAMH HEKOTOPOil reoMe-
TpHyecKoil nmporpeccuu. HaliinTe cyMMy mepBHIX AeCATH UJe-
HOB MCXOAHOH apudMeTHUECKOIl IIPOrpecCuw.
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Kontpoabsnas padora Nel() mo teme «1eMeHTbl KOMOMHATOPUKH, CTATUCTUKH U

TeOPHUH BEPOSITHOCTEH»

BapuaHnt 1

CroAbKO ABY3HAYHBIX YHCEJ MOMHO cocTaBHTL u3 mudp 0, 1,
3, 5, 87 CronbKO 13 HUX YeTHRIX?

14!

Brruncnure: ——.
4! . 10!

CrOMLKUMHE cnoco0amM¥u MOMKHO 0603HAYMTL BEPIIMHEI IDPAMO-
yroJseHOro napannenenumena Oyxsamu C, D, F, G, K, L,
M, N?

Cnyuaiiaelm obpasom BeIOpanu aBysHadHoe ducao. Kakoea Be-
POATHOCTE TOTO, UTO OCTATOK OT €ro JeNeHWd Ha 7 paBeH 37

CrnyuaiiubiM obpasoM BeIDHMpAOT OJHO H3 pelleHHH HepaBeH-
crBa |x — 2| < 5. KakoBa BepOATHOCTEL TOT'O, YTO OHO OKAsKeTcA
¥ pelleHMeM HepaseHeTBa xZ — 16 > 0?

Ha gerckoif axclIepHMEHTAIBHON M'MAPOMETeOCTAHIHH VIeHHK
IIPOM3BOANN 3aMep TeMIepaTyphl BO3AyXa B TeueHHe 14 nHed
anpens B OJHO M TO Xe BpeMsA H MNOJVIHA CIeAVIOIIHI psaj
sHavyenuit: 4,1; 4,3; 5,2; 4,5; 5,8; 4,3; 5,2; 3,7; 4,1; 4,5; 4,5;
4,3; 5,2; 5,2 (°C).

a) CocraBrTe TabIHIY pacmpefesieHUdA TAHHEIX K pACIIpemeJie-

HHA 4acTOT.
6) HaitauTe pasMax, MOAY M cpegHee 3HAUEHHE,
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Bapwanr 2

CKOJIBKO XBY3HAYHBIX 4YHCEJ MOMKHO COCTABHTL M3 uudp 0, 2,
4, 5, 7?7 CROJIBKO H3 HUX HeYeTHHIX7
20!
31171

Briuuciaure:

CRONBKHEMH cnocofaMH MO HO 0003HAYMTEL BEPIIMHEI BOCEMHU-
yroapHuKa Oyksamu C, D, M, N, U, V, T, Q?

Cayuaitunim ob6pasom Brifpaii ApyaHauHOe uHcao. Kakosa Be-
POSTHOCTE TOrO, UTO OCTATOK OT €ro jJeneHHsA Ha 8 paBeH 57

CayvaiiapiM o0pasoM BRIOHpDAIOT OZHO H3 peINeHHIl HepaEBeH-
crea |x + 4| < 6. KakoBa BepoSTHOCThL TOTO, YTO OHO OKAKETCH
M pelleHHeM HepaseHcTBa x° — 25 < 07

Ha peTckoil asKCIEepPHMEHTANLHOH I'MIPOMETEOCTAHINHE YUYEHHK
IPON3BOAHJ 3aMep TeMIepaTypPH BO3Ayxa B TedenHe 15 aHelt
MAafA B OJHOC M TO JKe BpeMA H [NOJAYYHJ CHefyIOIIHH paj 3HA-
vennit: 12,4; 12,4; 12,8; 14,1; 15; 15; 14,8; 14,1; 13,9; 13,5;
15; 15; 14,8; 14,1; 12,4 (°C).

a) CocraBrTe TAONHIY pacupefefleHHA NAHHBIX H pachpefese-

HHA YACTOT.
6) Haiigure pasMax, MOAy H cpefHee 3HaYeHHe.
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Kpurtepun onenkn 3HaHui 10 ajnredpe
[TpeamerHble pe3ynbTaThl 00y4eHHs O0YYarolMXCs OLEHUBAIOTCS COIVIACHO
[Nonoxxennto «O6 OLIEHOYHOM JEATEIILHOCTH 00YYAIOIINXC OCHOBHOTO OOLIEro U

cpennero obmiero oopazopanus mo PI'OC MBOY «I'nmuazus Ne8» 1. ['mazoBa YP».
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