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M. Benrana-I'pad,2016)

1. Ilnanupyemblie pe3yJIbTAThl 0CBOEHHUS Y4eOHOT0 Kypca Mo npeaMeTry
aaredpa 7-9 kiace

N3yuenune anreOphl 10 JaHHOHW MporpaMMe CoCOOCTBYET (HOPMUPOBAHHUIO
y Yy4YallUXcs JHMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX pE3yJbTAaTOB
OoOy4YeHHsI, COOTBETCTBYIONIUX TpeOoBaHUAM dDenepaabHOTO TOCYIapCTBEHHOTO
00pa30BaTeIbHOTO CTaHAapTa OCHOBHOI'O O0IIET0 00pa30BaHUsI.

JINYHOCTHBIE Pe3yJIbTAThI:

1. BocnuTaHHE POCCUICKOM IPaKJAHCKOW MJIEHTUYHOCTH: NATPUOTU3MA,
yBaxkeHHUs1 K OTE4YecTBy, OCO3HAHUE BKJIaJa OTEYECTBEHHBIX YUEHBIX B PAa3BUTHE
MHPOBOU HAYKH;

2. OTBETCTBEHHOE OTHOIICHHE K YYCHHUIO, TOTOBHOCTh M CIOCOOHOCTH
oOy4Jarommxcs K CaMOpa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBALUU K
OOyYEHHIO U TIO3HAHUIO;

3. OCO3HaHHBIM BBHIOOP W TIOCTPOCHHE IaJbHEUINCH WHIWBHUIYIHHOM
TpaekTopuu 0Opa3oBaHHMs Ha 0a3e OPUEHTUPOBKM B MHUpe Tmpodeccuii u
npoeCCUOHANIBHBIX MPEANOYTEHU C YYETOM YCTOWUYMBBIX TMO3HABATEIBHBIX
WHTEPECOB, a TakKXKe€ Ha OCHOBE (DOPMUPOBAHMS YBAKUTEIHLHOTO OTHOIICHUS K
TPYyAy, Pa3BUTHE OMBITA YYACTHUSI B COI[MATILHO 3HAUUMOM TPY/IE;

4. yMeHHE KOHTPOJHMpPOBATH TPOIIECC U pPE3yabTar y4eOHOW U
MaTeMaTUYECKON JIEATEIbHOCTH;

5. KPUTHUYHOCTHh MBIIIJICHUS, UHUI[MATHBA, HAXOJYMBOCTb, AaKTUBHOCTH
MIPU PEIICHUU MAaTeMaTUYECKHUX 3a/1ad.

MeTanpeameTHble pe3yJbTAThI:

1) yYMEHHE CaMOCTOATEJIbHO ONpPEAeNsITh IEI CBOEro OoOydeHws,
CTaBUTh U (GOPMYIIHPOBATH JIJIsi ce0si HOBBIE 3a/1aur B yuéOe, pa3BUBaTh MOTUBHI U
MHTEPECHI CBOEH MTO3HABATEIBLHOMN AEATEIBHOCTH,

2)  YMEHHE COOTHOCHUTH CBOU JICHCTBHUSI C MUIAHUPYEMBIMH PE3YIbTATaAMU,
OCYILIECTBJISITh KOHTPOJIb CBOEU JEATENIbHOCTH B MPOIECCE JOCTHXKEHUS

pe3ynbTaTa, OnpeesaTh CnocoObl NeUCTBUM B paMKaxX MpPeJIOKEHHbBIX YCIOBUN U



TpeOOBaHMI, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBUM C M3MEHSIOIICHCS
CUTYyalUEH;

3)  YMEHHE ONpEAeNsATh MOHATHUS, CO3/1aBaTh 0000IIEHUS], YCTAHABINBATh
aHaJIOTUM, KiIacCU(UUUPOBATh, CaMOCTOATEIHLHO BBIOMpPATh OCHOBaHUS U
KPUTEPUU JJIs KIIACCU(PUKAIUY;

4)  YMEHHE YCTAaHABIMBATb NPUUYMHHO-CJIECJACTBEHHBIC CBSI3H, CTPOUTH
JIOTUYECKOE PACCYXKAECHUE, YMO3AKIIOYEHUE (MHAYKTHBHOE, NEAYKTUBHOE M IIO
aHaAJIOTUM) U JIeJaTh BBIBOJIBI;

5) pa3BUTHE KOMIIETEHTHOCTHM B O0OJIACTM  HCIOJIb30BaHUS  MH-
(opMalMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;

6)  TEepBOHAYAIbHBIC MPECTABICHUS 00 UJIEAX U O METOJaX MAaTEMaTUKH
KaKk 00 YHUBEpPCaJbHOM SI3bIKE HAYKH M TEXHUKH, O CPEICTBE MOJIECIMPOBAHUS
SABJICHUMN U TTPOIIECCOB;

7)  YyMEHHE BHJIETh MAaTEeMAaTUYECKYyIO 3a/1auyy B KOHTEKCTE MPOOJIEMHOM
CUTYyallMU B IPYTUX JTUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HMU;

8) YMEHHME HaXOJUTh B PAJMUYHBIX HUCTOYHUKAX HHGPOPMAIIHIO,
HEOOXOMMMYIO JUIsI PEIICHHMs MaTeMaTHUYeCKHX 3ajlad, W TMPEACTaBIsATh €€ B
MOHATHOM (hOopMe, MPUHUMATH PEIICHUE B YCIOBUSIX HEMOJHON MM U30BITOUHOM,
TOYHOMW WJIM BEPOSATHOCTHOM MH(OPMAIIUY;

9) yMEHHE TMOHMMaTb W HCHOJb30BaTh MAaTEMAaTUYECKUE CPEICTBa
HarSIAHOCTH  (rpaduku, TaOMUIBI, CXeMbl W JIp.) AJIA  WUIIOCTPALIUH,
WHTEpIIpETalUN, apryMEHTAlIUH;

10) yMEHHUE BBIABUTATh THUIOTE3bl MPU PEIICHUH 3a/aud, TOHUMATh
HEO0OXOIMMOCTh UX MPOBEPKU;

11) TOHMMAHHUE CYUIHOCTHU QJITOPUTMUYECKUX MPEANUCAHUN U yMEHUE
JIEWCTBOBATh B COOTBETCTBUH C MPEIJI0KEHHBIM AIITOPUTMOM.

IIpeameTHblie pe3yJbTAThI:

1) OCO3HAHHME 3HAYEHUS MATEMATHKHA IS IIOBCEIHEBHOM JKU3HU
YEJI0BEKa;

2) IpeACTaBIeHHE O MaTeMaTHYecKol Hayke Kak cdepe Ma-



TEMaTUYECKOU JNIeATEeTbHOCTH, 00 3Tamax e€ pa3BUTUs, O €€ 3HAYMMOCTHU s
pa3BUTHUS [TUBUIIH3AIINH;

3) pa3BUTHE YMEHMH paboTaTh C y4eOHbIM MAaTEeMaTHUYECKUM TEKCTOM
(aHaIM3MpPOBATH, M3BIEKATh HEOOXOMUMYIO HH(MOPMAIMIO), TOYHO U TPaMOTHO
BbIp@XaTh CBOM MBICIH C TNPUMEHEHHEM MaTEeMaTHUYeCKOH TEPMUHOJOTUU U
CUMBOJIMKH, IPOBOJUTH KIacCU(UKAINH, TIOTUYECKHE 000CHOBAHMUS;

4)  BIaJeHHE 0a30BBIM MOHITHIHBIM aNlapaToM MO OCHOBHBIM pa3jeinaM
COZIEPKaHUS;

5)  CHUCTEeMaTM4YeCKHE€ 3HaHUA O PYHKIMSIX U UX CBOMCTBAX;

6) TMPAKTUUYECKH 3HAYMMBIC MaTEeMaTHUECKWE YMEHHS W HaBBIKU, HUX
OPUMEHEHHE K PELICHUI0O MaTeMaTHYeCKUX M HEMaTeMaTHYeCKUX 3ajad,
MIPEIOoJIararoIiee yMEeHHS:

+  BBIMOJHITH BBIYUCICHUS C IEHCTBUTEIIHBIMH YUCIAMU;

«  pemiaTh  ypaBHEHHUsS, HEPABEHCTBA, CHCTEMbl ypaBHEHUH W
HEPaBEHCTB;

«  pelaTh TEKCTOBbIE 3aJla4ll apU(PMETHUECKUM CIOCOOOM, C TOMOUIBIO
COCTaBJICHU U PEIlICHUs] ypaBHEHUH, CUCTEM YpaBHEHUIN 1 HEPABEHCTB,;

«  HUCTOJB30BaTh aureOpamdecKkwii s3bIK JUISS OMHCAHMS MPEAMETOB
OKPY>KaIoIllero MUpa U CO3JaHMsl COOTBETCTBYIOLINX MAaTEMaTHUECKUX MOJEIEH;

«  TPOBOAWUTH NPAKTHUECKHUE PACUYETHI: BBIUUCICHHUA C TPOICHTAMH,
BBIYHCIICHHSI C YUCIOBBIMH TTOCIIEIOBATEIEHOCTSIMH, BBIYUCICHUS! CTATUCTUYECKUX
XapaKTEPUCTHK, BHITIOTHEHNE TPUOTNKEHHBIX BHIYMCIICHUIA;

«  BBIMOJHATH  TOXKISCTBEHHBIE  TMpeoOpa3oBaHUsl  pallMOHAIBHBIX
BBIPAKCHU,

+  BBINIOJIHATH OTNEPAIMU HaJ MHOKECTBAMH;

«  uccneaoBaTh GYHKIUU U CTPOUTH UX rpaduKH;

- YWTaTh M WCIOJIb30BaTh WH(OpPMAIMIO, TPEICTABICHHYIO B BHUJC
TaOJIUIIbI, TUarpaMmMbl (CTOI0YATON MU KPYTOBOM);

«  pemaTh NpocTeiire KOMOMHATOPHBIC 3a/1a4H.



BoeinmyckHuk HayuuTes B 7-9 kiaccax (/151 HCIOJIb30BaHUSA B
NMOBCEIHEBHOM KU3HU U 00ecneYeHUus1 BO3MOKHOCTH YCIIEIHOT O
NPOI0JIsKeHNsI 00pa30BaHuA HA 02A30BOM YPOBHE)

JJIeMeHThI TEOPUM MHOKECTB M1 MATEMATHYECKOM JIOTUKHU

e OmnepupoBaTh Ha 0a30BOM ypOBHe1 MMOHATUSIMH: MHO>KECTBO, 3JICMECHT
MHO’KECTBA, OJIMHOXKECTBO, TPUHAIJICKHOCTD;

® 33]1aBaTh MHOKECTBA MEPECUNUCIICHUEM UX JJIEMEHTOB;

®HAXOJUTh TEepeceyeHre, OOBEIUHEHHUE, MOAMHOKECTBO B MPOCTEUIINX
CUTYyalLUSIX;

®OIEpUpPOBATh Ha 0A30BOM YpPOBHE MOHATHUSIMU: OMPENEIICHHE, aKCUOMa,
TeopemMa, J0Ka3aTelIbCTBO;

SIIPUBOJUTH MPUMEPHI W KOHTPIPUMEPHI IS IOATBEPKICHUS CBOUX
BBICKA3bIBaHUM

B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JPYTUX NPeIMETOB:

® HCIOJIb30BaTh I'pauUuecKoe IMPECTABICHUE MHOXKECTB JUIS ONMHMCAHUS
peagbHbIX TIPOIECCOB W SBJICHHMM, NIPH PEIICHUU 3aad JAPYTrux y4YeOHBIX
MPEIMETOB

Yucaa

e OmnepupoBarh Ha 0a30BOM YpPOBHE IOHATHSAMHU: HATypaJbHOE YHCIIO,
[[eJI0€ YHUCI0, OOBIKHOBEHHAs JpoOb, AecCATUYHAs JApoOb, CMeEIIaHHas JpoOb,
paIMoHAIbHOE YHCII0, apu(PMETHUECKHIIT KBaIpaTHBIN KOPEHb;

® KCIIOJIb30BaTh CBOMCTBA YHMCEJI W MpaBWiia ACUCTBUH IPU BBHINOJIHCHUU
BBIUMCIICHUH;

® CIIOJIB30BaTh MPHU3HAKKU JACIUMOCTH Ha 2, 5, 3, 9, 10 nipy BHINOJIHEHUH

BBIUMCJICHUN U PCHICHUHN HCCIOXKHBIX 3a1a4,

1 N
31ech U Jajee — paco3HaBaTh KOHKPETHBIE MPUMEPHI OOIINX MOHITHI [0 XapaKTePHBIM NPU3HAKaM, BBITOJIHSIThH
JICUCTBHSL B COOTBETCTBUU C OMPEICIICHUEM U IPOCTEHINUMHE CBONCTBAMHU MOHSATHH, KOHKPETH3UPOBATH PHUMEPAMH

o011Me OHATHA.



® BBLINOJIHATH OKPYIJIEHHE pPAlMOHAIBHBIX YHCET B COOTBETCTBUU C
npaBUiIaMu;

® OIICHMBATh 3HAYCHUE KBAAPATHOTO KOPHS M3 IMOJIOXKHUTEIHHOTO IIEJIOTO
YHCIIa;

® pacrno3HaBaTh pallMOHAJIbHBIE U UPPAIMOHAIIbHBIC YHCIIA;

® CpaBHUBATH YHUCIIA.

B noBceqHeBHOM KU3HU M TIPH U3yYe€HHH APYTHUX NMPEIMETOB:

® OIICHMBATh PE3yJIbTaThl BBIUMCICHUN TMPU PEIICHUH MPAKTUYECKUX
3aj1ay;

® BEHITIOJIHATH CPABHCHHE YHCEN B PEATbHBIX CUTYyAITUsX;

® COCTaBJISTh YUCIIOBBIE BHIPAKEHUSI TIPU PEUICHUU MPAKTUYECKUX 3a/1a4 U
3a/1a4y U3 APYTrux y4eOHbIX MPEAMETOB

ToxnecTBeHHbIE IPe0OPA3OBAHUA

o BEIMTONHATE HECIOKHBIC MPeoOpa3OBaHUs IS BBIUMCICHUS 3HAYCHUN
YHUCJIOBBIX BBIPAKECHUN, COJEPKAIUX CTENEHUW C HATypaJIbHBIM TIOKAa3aTelieM,
CTETICHU C IICJIBIM OTPHUIIATEIBLHBIM ITOKA3aTEIIeM;

® BEHITIOJIHATh  HECJOXKHBIE  MPeoOpa3oBaHMs  IEIbIX  BBIPAKEHUU:
pacKphIBaTh CKOOKH, IPUBOIUTH MOJO0HBIE ClIaraeMbIe;

® HCITOJIB30BaTh (OPMYJIBI COKPAIICHHOTO YMHOKEHHsI (KBaApaT CyMMBbI,
KBaJIpaT Pa3HOCTH, Pa3HOCTh KBAIPATOB) JUIsl YIIPOIICHUS BBIYMCICHUIN 3HAYCHUN
BBIPAKCHU,

® BHITIOJIHATH HECJIOKHBIC npeoOpa3zoBaHus JPOOHO-JIMHEWHBIX
BBIPOKCHHUI U BRIPQKCHHUH ¢ KBAJPATHBIMU KOPHSIMU .

B noBceHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® TTOHMMAaTh CMBICII 3aMKCH YMCTIa B CTAHAAPTHOM BUJIE;

e omepupoBaTh Ha 0a30BOM YypOBHE IIOHATHEM «CTaHJApTHas 3aIuch
YHUCIIa»

YpaBHeHMs U HEPABEHCTBA



e OnepupoBarb Ha 0a30BOM YpOBHE MOHSATHUSMH: PAaBEHCTBO, YUCIOBOE
PaBEHCTBO, YpaBHEHUE, KOpPEHb YpaBHEHHUS, PEUICHUE YpPaBHEHUS, YHUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABEHCTBA;

® IIPOBEPATH CIPABEIIIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

® pemiath JIMHEWHbIE HEPABEHCTBA W HECJOXKHbIE HEPaBEHCTBA,
CBOJAIIMECS K JIMHCHHBIM;

® pelIaTh CUCTEMbI HECIOXKHBIX JTUHEHHBIX YpPaBHEHHM, HEPABEHCTB;

® [pPOBEPATh, SBISETCS JIM JAHHOE YHUCJIO PEIICHUEM YpaBHEHUS
(HepaBeHCTBA);

e pemiaTh KBaJApaTHbIE ypaBHEHUs] MO ¢Gopmylsie KOpHEH KBaApaTHOTO
YpaBHEHUS;

® 1300pakaTh PEIICHUS HEPABEHCTB U UX CUCTEM Ha YMCJIOBOM MPSIMOM.

B noBceaqHeBHOI JKM3HU M IPU U3YyYE€HUH APYTUX MPeIMETOB:

® COCTaBJISITh M pellaTh JMHEWHbIC YypaBHEHUs MpU PEIICHUU 3ajad,
BO3ZHMKAIOIIUX B IPYTUX YUYEOHBIX MIPEAMETax

DOYyHKIUU

® HaXOAUTh 3HaUeHUE (PYHKIIMU IO 33ITAHHOMY 3HAYEHUIO apTyMEHTA,

® HAXOJUTh 3HAYCHHE APTyYMEHTa MO 3aJaHHOMY 3Ha4YeHUI0 (YHKIUU B
HECIIOKHBIX CUTYalHsIX;

® OMNpeaessaTh MNOJOKEHUE TOUKH M0 €€ KOOpAUHATaM, KOOPAHHATH TOYKU
1o €€ MOJIOKEHUI0 Ha KOOPAMHATHOM MJIOCKOCTH;

e 110 rpaduKy HaxXOJWUTh O0OJIACTH OMpEETCHUSI, MHOKECTBO 3HAUYCHUIA,
HyJId (PYHKIIUU, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKA BO3PACTAHUS U
yObIBaHMsI, HAMOOJIbIlIEEe U HAUMEHbIIIEe 3HAaUCHUS (PYHKIUY;

® CTPOUTH rpaduK JUHEHHON PYHKITUY;

® TIPOBEPATH, ABJSETCS JIU NAaHHBIN Tpaduk rpadukoM 3agaHHON HYHKIIUN
(JIMHEHOM, KBaJAPaTUYHON, OOPATHOM MPOMOPIIMOHATBLHOCTH);

e ompenensaTh NpUOIMKEHHBIC 3HAYCHUSI KOOPAWHAT TOYKH TEePeCceUeHUs

rpadukoB QyHKINIA;



e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMH: IOCJIEIOBATEIHHOCTD,
apupMeTHIEeCKas MPOrpPecCcus, FTeOMETPUIECKas POrPECCHs;

® peImIaTh 3aJa4u Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOTyUYeH
HETOCPECTBEHHBIM MOJICUETOM 0€3 MpUMEHEHHUs PopMyII.

B noBceaHeBHOI JKM3HU M IPU M3YyYE€HUM APYTHX NMPeAMETOB:

® HCIOJIB30BaTh TpadUKH PEATbHBIX TPOIECCOB M 3aBUCHUMOCTEH IS
OTIpE/ICJICHUs] UX CBOMCTB (HAMOOJIBIINE W HAUMEHBIINE 3HAUYCHUS, TMPOMEXKYTKH
BO3pacTaHUs U YObIBaHMS, 00JACTH TOJIOKUTEIBHBIX U OTPHUIATEIbLHBIX 3HAUCHUN
U T.IL);

® HCIOJIb30BaTh CBOMCTBA JIMHEHHON (PYHKIIMH U €€ TpaduK Npu perieHun
3a/1a4 U3 APYTUX YIYEOHBIX MPEIMETOB

CTaTHCTHKA M TEOPHUSI BEPOSITHOCTEM

HNmeTh peacTaBiIeHne O CTAaTUCTHYECKUX XapaKTEPHUCTUKAX, BEPOSITHOCTH
CIIy4yalflHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1auax;

® pemiath NPOCTEHITME KOMOWHATOPHBIE 3aadqd METOJOM MPSMOTO |
OpraHU30BaHHOTO Tiepedopa;

® MIPEJCTaBIIATh JaHHBIC B BUJIC TAOIUII, AUArpaMM, Tpa(uKoB;

® yuTaTh WH(MOPMAIUIO, MPEACTABICHHYIO B BUJE TAOIMIIBI, TAArPAMMBbI,
rpaduka;

® OIpEACHiITh OCHOBHBIE CTAaTUCTUUECKHE XapaKTEPHUCTUKH YHCIOBBIX
HabOpOB;

® OIICHUBATH BEPOSATHOCTH COOBITHS B TIPOCTEHIITNX CITydasx;

® HMETh MPEJCTABICHUE O POJU 3aKOHA OOJIBPIIMX YHCEI B MaCCOBBIX
SIBIICHUSX.

B noBcenHeBHOM KU3HH M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

® OIICHHMBATh KOJMYECTBO BO3MOKHBIX BAPHAHTOB METOJOM Iiepedopa;

® UMETh TIPEICTABIICHHE O POJU TMPAKTHYECCKH JIOCTOBEPHBIX W

MaJIOBEPOSTHBIX COOBITHI;



® CpPaBHMBATh OCHOBHBIE CTATUCTUUYECKUE XapAKTEPUCTUKHU, ITOJTyYCHHBIE B
MIPOIIECCE PEMIEHUS IPUKIATHON 3aa4H, U3yYECHUS PEATIbHOTO SBJICHUS;

® OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITUN W SBJICHUA B HECIOKHBIX
CUTyalusax

TexcToBBIC 3a1a4YN

e PemiaTh HECIIOXKHBIE CIOXKETHBIE 3aJadyd pa3HbIX THUIIOB Ha BCE
apupMeTHYeCcKue AeHCTBUS;

® CTPOUTH MOJIETh YCJIOBHS 3a/ladu (B BUAE TaOJUIIBI, CXEMBbI, PUCYHKA
WU ypaBHEHWUsI), B KOTOPOW JaHbl 3HAYEHUSI JBYX M3 TPEX B3aUMOCBSI3aHHBIX
BEJIMYMH, C LIEJIbIO TIOMCKA PELICHHUS 3a1a4H;

® OCYIIECTBISITh CIOCOO TOWCKAa pEIIeHHUs 3aJadyd, B KOTOPOM
paccykJeHUE CTPOUTCA OT YCJIOBUA K TpPeOOBAaHMIO WM OT TpeOOBaHUS K
YCJIOBHIO;

® COCTaBJISITH IUIAH PEIICHUS 33/1a4U;

® BBIJICTIATH 3TAIbI PEUICHUS 3a]1a4H;

® UHTEPIPETUPOBATh  BBIUMCIMUTENIBHBIE  pe3yJbTaThl B  3ajade,
HCCIIEIOBATh MOJYUYCHHOE PEIICHUE 3aa4H;

® 3HATh pa3IU4KMe CKOPOCTe 00BEKTa B CTOSIUCH BOJE, IPOTUB TCUCHUS U
M0 TEYCHUIO PEKHU;

e pemaTh 33/1a4d Ha HAXOXKJIEHWE YaCTHU YMCIIa U YUCJa Mo €ro 4acTH;

® pelIaTh 3a/1a4M pPa3HbIX TUTOB (HAa paboOTy, Ha MOKYIKU, HA JBM)KCHHE),
CBSI3bIBAIOIIUX TPU BEJIUYUHBI, BBIACIATH 3TH BEIUYMHBI U OTHOUIECHUS MEXKIY
HUMU;

® HAaXOAUTh MPOILEHT OT YMCIIA, YUCIO MO MPOLEHTY OT HEro, HaXOAHUTh
MPOIIEHTHOE CHUYKEHUE WM MPOIEHTHOE MOBBIIIEHUE BEJIMUMHBI;

® peliaTh HECJIOKHBIC JIOTHYECKUE 3a]]a4l METOJ0M PACCYKICHUM.

B noBceaHeBHOI »KM3HU M NIPU U3YyYE€HUH APYTUX NMPEAMETOB:

® BbIJIBUT'aTh TUIIOTE3bI O BO3MOXKHBIX MPEICTbHBIX 3HAUEHUSX UCKOMBIX B

3aJlaye BEJIUYHH (JeaTh MPUKHUIIKY)



BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCS B 7-9 Ki1accax 1A
o0ecriedeHnsI BO3MOKHOCTH YCIEITHOTO MPOI0JI:KEHUsI 00Pa30BaHUs HA
0a30BOM U YIJ1y0JIEHHOM YPOBHSIX

DJIeMEeHThI TEOPUH MHOKECTB U MATEMaTHYECKOH JIOTHKH

° Onepupoeamz;2 NOHAMUAMU.  ONpedeieHue, meopema, AaKCUoMa,
MHONCECMBO, XAPAKMEPUCTIUKU MHONCECMBA, JIeMEHM MHOMCECM8d, NYCcMmoe,
KOHEeYyHoe U OeCKOHeUHOe MHONICeCmB0, HNOOMHONCECMBO, NPUHAONEHCHOCMD,
BKIIOUEHUE, PABCHCIBO MHONCECME,

® U300padcamob MHOINCECMBA U OMHOUEHUEe MHONCeCm8 C NOMOWDBIO
Kpyeos Jinepa,

® onpeoensimb NPUHAOLEHCHOCL INEMEHMA MHONCECBY, 00bEeOUHEHUIO U
nepeceyeHu0 MHONCeCms,

® 300a6amb MHOJNCECMBO C NOMOWDIO NePeyUcCieHUss IIAeMeHmOo8,
CII0BECHO20 ONUCAHUS,

® onepuposamsv NOHAMUAMU. BbICKA3LIBAHUE, UCMUHHOCMb U JIOHNCHOCHLb
BbICKA3LIBAHUSL, OMPUYAHUE BbICKA3LIBAHUL, ONEpayuu HAO BblCKA3bIGAHUAMU. U,
WU, He, YCIO0BHbLE BLICKA3LIBAHUS (UMNAUKAYUL);

® CMpOUMb 8bICKA3bIBAHUS, OMPUYAHUSL BbICKA3bIBAHUIL.

B noBceaHeBHOI JKM3HU M MIPU U3YyYE€HUM APYTUX MPeIMETOB:

® Ccmpoumsv Yenouku YMO3AKIIOYEHUL HA OCHOBe UCNONb308AHUSL NPABUITL
JIO2UKU,

® UCNONL308AMb  MHOJICECBA,  ONnepayuu ¢  MHONCECMBAMU,  UX
epaghuueckoe npedcmasienue 0k ONUCAHUSA PeATbHbIX NPOYECCO8 U AGLEHULL

Yucaa

o Onepuposamv  NOHAMUAMU.  MHONCECMBO  HAMYPAIbHLIX  YUCell,
MHOJICECMBO YENbIX YUCET, MHONCECMBO PAYUOHAIbHBIX UYUCE, UPPAYUOHATbHOE

quciuo, Keadpamen? KODpEHb, MHOIHCECMEBO oelicmeumenbHbix yuceiuo,

2 3IL€CL " Jajee — 3HaTb ONMPEACICHUC TIOHATHSA, YMCTh HNOACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO
CBOIiCTBa pyu NpoOBCACHNU paccyxcz(eHI/Iﬁ, JA0Ka3aTeJIbCTB, pCUICHUU 3a7a4.



2eomMempuuecKkas — uUHmepnpemayus — HAMmypaibHulX, YeavblX, PAYUOHATIbHBIX,
OelicmeumenbHbIxX Yucel,

® NOHUMAMb U OOBACHAMb CMBIC NO3UYUOHHOU 3ANUCU HAMYPATIbHO2O
yucua,

® GBINOJIHAMb BLIYUCIEHUS, 8 MOM HYUCAe C UCNONb308AHUEM NPUEMOB
PAYUOHATBHBIX BbIYUCTICHULL,

® GBINOJIHAMb OKPY2IeHUE PAYUOHANbHBIX YUCE]l C 3A0AHHOU MOYHOCbIO,

® CPABHUBAMb PAYUOHAIbHBLE U UPPAUUOHATIbHBLE YUCTA,

® npeodcmasisins payuoHAIbHOEe YUCTIO 8 8U0e 0eCAMUUHOU OpoOU

® ynopsodouusamsv YUCIA, 3ANUCAHHbIE 6 68U0e OObIKHOBEHHOU U
oecssmuyHol 0poou,

o naxooumv HO/[ u HOK uucen u ucnonv3osams ux npu peweruy 3a0a4.

B noBcexHeBHOM KH3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

® NpuUMeHAmMb Npasuia NPUOUNCEHHBIX BbIYUCICHUL NPpU  peuleHuu
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyeux yueOHvix npeomemos;

® GBINOJHAMbL CPABHEHUE pe3YIbMmamos BblUUCIeHUL NpU  peuleHuu
NPAKMU4ecKux 3a0ay, 8 Mom 4ucie NPUOIUNCEHHBIX BbIUUCTECHULL,

® cocmagnams U OYEeHUBAMb HUCIOBbIE BbIPANCEHUs NPU  peuleHuU
NPAKMUYeCcKux 3a0ad u 3a0ay uz opyux y4eOHvix npeomemos,

® 3anucvleamsv U OKPY2limMb HUCIO08ble 3HAYEHUS PEeaNbHbIX BelUYUH C
UCNOIb308AHUEM PAZHBIX CUCTEM UBMEDPEHUS]

To:xknecTBeHHbIE IPe00pa3oBaHUS

o Onepuposamv NOHAMUAMU CHENeHU ¢ HAMYPAIbHbIM NOKA3amesnem,
cmeneHu ¢ yeivlmM OmpuyamebHulM noKazamenem,

® GBLINOJHAMbL NPEeoOPA30BAHUSL  YENblX  GbIPAJNCEHUL.  Oelicmeus ¢
OOHOYIeHaMU (CloJiCeHUe, 8blYUmanue, YMHOMCeHUeE), OeliCMBUsl ¢ MHO2OYIeHaAMU

(cnooicenue, 8bluumanue, YMHONCEHUE),



® GBLINOJIHAMb PA3NONCEHUE MHO2OUNCHO8 HA MHONCUMENU OOHUM U3
Ccnocobos: GvlHeceHue 3a CKOOKY, 2PYNNUpo8Kd, UCHOIb308aHUe (Hopmyl
COKPAUWEHHO20 YMHONCEHUS,

® 6blOCAMb KBAOPANM CYMMbL U PA3ZHOCMU OOHOUNICHO8,

® PACKIA0bIBAMb HA MHONCUMENU KBAOPAMHBIU MPEXUIEH,

® GBINOJIHAMb NPeoOdPA30BAHUSA BbIPANCEHUL, COOEPIAHCAUUX CMENeHU C
yenviMu OmpuyamenbHblMu NOKA3AmMeIsiMuy, nepexooums Oom 3anuci 8 6uoe
cmeneHu ¢ yeivblmM OmpuyamebHuiM noKazameiem K 3anucu 6 suoe opoou,

® GLINOJIHAMbL NPeodpa3oeaHuss  OPOOHO-PAYUOHATILHBIX — BLIPANCEHUILL!
cokpawjenue Opobdeil, npugedenue aneedopauyeckux oOpobel K  obwemy
SHAMEHamenlo, CloJCceHUe, YMHOJICeHUe, OelleHue aleebpaudeckux o0pooel,
8038e0eHUe aneeopaudeckol 0poou 6 HAMYPAIbHYIO U Yeaylo OMmpPUyamenbHyio
cmenemb,

® GBINOIHAMbL NPEOOPA308AHUSL BLIPANCCHUL, COOEPAHCAUUX KBAOPAMHbLe
KOPHU,

® gbloenAMb KEAOpam CyMMbl ULU PASHOCMU O8YYIeHd 6 GblPANCEeHUSX,
cooeparcauux Keaopamuvlie KOpHu,

® GBINOJIHAMb NPEeoOPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUWUX MOOYIIb.

B noBcexHeBHOM KH3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

® GBLINOJHAMb NPeodpPA306aHUS U OeUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8
CMAaHOAPMHOM 8UOe;

® GBINOJIHAMb NPEeoOPA30BAHUS ANCCOPAULECKUX BbIPANCEHULL NPU PeUuleHUU
3a0a4 Opyeux yueOHvIX npeomMemos

YpaBHeHUS U HEPABEHCTBA

o Onepuposamv  NOHAMUAMU.  VYPABHEHUE,  HEPABEHCMBO,  KOPEeHb
VpaeHeHus, peuleHue HepaseHCmed, PABHOCUNbHbIe — YPABHEHUs,  001acmb
onpeoeieHus ypasHeHus (HepageHcmaed, Cucmembvl YPasHeHUll Uil HepageHCcms),

® pewams auHeliHble YPAGHEHUS U YPABHEHUs], C800UMble K JTUHEUHbIM C

noOMoOuibro MOoXNCOEeCmEEeHHbIX npeo6pa306aﬂu1j;



® pewiamsv KeaOpamHvle YPAGHEHUs U  YPABHEHUs, C8OOUMble K
K8AOPAMHBIM C NOMOUBIO MOHCOECMBEHHBIX NPE0bPA308aAHULL,
® peuiamv OpOOHO-TUHElIHbLE YPAGHEHUS,

* pewiamv mpocmetiuiue uppayuoHanbibie ypasnenus euoa \[f(x)=a,

JE()=ya(x);

e pewams ypasnenus 6uoa X" =a;

® peuiams ypasHeHusi CNOCOOOM PA3JIONCEHUS HA MHONCUMENU U 3AMEHbl
nepemMeHHOU,

® UCNONL308AMb MEMOO UHMEPBANO8 Ol peuleHuss Yeavlx U OpoOHO-
DPAYUOHATLHBIX HEPABEHCME,

® peuiams JTuHeliHble YPABHEeHUs U HePABeHCMBA C NApaMempamu,

® peuiams HeClONCHbLE K8AOPAMHbLE YPABHEHUS C NAPAMEMPOM;

® peuiams HeCl0HCHbLE CUCEMb] TUHEUHBIX YPAGHEHUN ¢ NAPAMEeMpPamu,

® peuiams HeCl0HCHbLE YPABHEHUS 8 YeNbIX YUCIAX.

B noBceHeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® cocmasnaAms U pewamsv JUHElHble U K8AOpamuvle YPAGHEHU,
YpaeHeHus, K HUM C800sujuecs, CUCmeMbl TUHEUHbIX YPAGHEeHUll, HEPABEHCNE NpuU
peuieHuu 3a0ad Opy2ux y4eOHblx npeomemos,

® GLINONHAMb OYEHKY NpaBoOno0obus pe3yibmamos, Noay4aemvlX npu
peuieHuly TUHEUHbIX U K8AOPAMHbIX YPAGHEHUU U CUCmeM JTUHEUHbIX YPAGHEeHUU U
HepaseHcme npu peueHuu 3a0ay 0py2ux y4eoHblx npeomemos;

® guLIOUpamMb COOMBEMCMEYIOUUE YPABHEHUs, HEPABeHCMBAd UMU UX
cucmembl, Ol COCMAGNEHUSI MAMEMAMU4ecKol Mooenu 3a0aHHOU peanbHOl
cumyayuu Ui NPUKIAOHOU 3a0ayu;

® yMemb UHMEPRPemuposams HOJVYEHHbI NpU peuleHuu YpaeHeHusl,
HepaseHcmea Ui Ccucmemvl pe3yibmam 6 KOHmeKCme 3Ad0aHHOU peanbHOuU
cumyayuu uiu nPUKIAOHol 3a0a4u

DOyHKIUU



o Onepuposamsv NOHAMUAMU. QYHKYUOHATLHAS 3ABUCUMOCTNL, YHKYUS,
epaghux QyHKyuu, cnocodbvl 3a0anusi QYHKYUU, apeymeHm u 3HadeHue QyHKyuu,
obnacmv  onpeoeneHus U MHOMCeCm8o 3HAYeHuti @YHKyuu, HyIu QYHKYuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCD @yHryuu,
YEMHOCMb/HEYEMHOCb QYHKYUU,

® cmpoumsv epaguxu JAUHEUHOU, KEAOpamudHou @OYHKYui, 00pamHoll
k .
NPONOPYUOHATLHOCTIU, (DYHKYUU 8UOA: Y = a+ 5 Y X, y=¥x, y=|x;
X+

® Ha npumepe K8AOPpAMUUHOU (DYHKYUU, UCNOIb308AMb NPeoOPa308aHUsL
epaghuxa ynxyuu Y=F(X) ona nocmpoenus epaguxos pynkyuii y = af (kx+b)+c;

® COCMasAmMs YPasHeHus. NPAMOU NO 3a0AHHbIM YCI0GUAM. NPOX0osujell
yepe3 08e MOUKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osiuell yepe3 OAHHYI0 MOYKY
U NapaiiebHolt OAHHOU NPAMOLL,

® uccredosamsb QYHKYUIO NO €€ 2pagpuxy;

® Haxooums MHOIHCECMBO 3HaueHull, HYUY, npoOMedHCYymKU
3HAKONOCMOAHCMBA, MOHOMOHHOCIU K8AOPAMUYHOU DYHKYUU,

® onepuposamsv HNOHAMUAMU. NOCIe008AMENbHOCMb, APUPDMEeMUecKasl
npo2peccus, 2e0MempulecKas Npocpeccusl;

® peuiamsv 3a0a4u Ha ApUPMemudecKyro U 2eOMempuiecKyo npocpeccuro.

B noBcexHeBHOM KH3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

® ULIIOCMPUPOBAMb C NOMOWDLIO 2PAPUKA PeanbHyI0 3a8UCUMOCTIb UTU
npoyecc no ux XapaKxmepucmukam,

® UCNOIBL306AMb CEOUCMBA U 2paAduUK KEAOPAMUYHOU YHKYUU npu
peuteHuu 3a0ay u3 opy2ux yueOHvix npeomemos

TexcToBbIC 3a124U

o Pewambs npocmule U CI0JCHbIE 3A0A4U PA3HBLIX MUNOS, 4 MAKice 3a0aiu
HOBBLILEHHOU MPYOHOCMU

® UCNOIBL306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CIONCHBIX

3a0ay 05 nocmpoeHu: NOUCKOBOI CXeMbl U peuteHus 361061‘!,’



® paziuyamvs ~ MOOelb — meKcma U MOOelb  peuleHus — 3a0auu,
KOHCMPYUpPo8ams K 0OHOU MOOeNU PeuleHusi HeCI0HCHOU 3a0ayl pastvie Mooeu
meKkcma 3a0avu,

® 3HamMb U NPUMEHAMb 00a cnocoba noucka peuleHus 3aoad (om
mpeb0B8aHUsL K YCI08UIO U OM YCILO8USL K MPedOo8anuio);

® MOO0eNUpPo8amsb paccyircoeHus npu Noucke peulenus 3a0ad ¢ noMowbio
epagh-cxemol,

® BbIOEIAMb IMANBL PEULeHUs. 3A0a4U U COOEPAHCAHUE KAHCO020 dMANd,

® yuemb 6blOUPAMbL  ONMUMATLHBIL  Memoo peuwieHuss 3a0auu U
oco3Hasams blOOP Memood, paccMampuéams pa3iuyHvle Memoobl, HAXO0OUMb
PasHvle peuletust 3a0ayu, eciu 603MONCHO,

® AHAIU3UPOBAMb 3aMPYOHEHUsI NPU peuleHUU 3a0al,

® GLINONHAMb  PA3IUYHblEe NPeoOpPa306aHusi NpPeoloNHCEeHHOU 3a0ayu,
KOHCMPYUpo8ams HOGble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0Opammubie,

® UHMEPNPeMmUpPo8ams  BbIUUCIUMENIbHbIE — pe3yIbmamsl 8  3adaue,
Ucc1e008amy NOIY4eHHoe peuleHue 3a0ayu;

® QHATUIUPOBATL BCEBO3MOIICHbIE CUMYAYUU B3AUMHO20 PACHONONHCEHUS
08YX 00bEeKmMo8 U UIMEHeHUe UX XApaKmepucmuk npu COBMeCMHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosiHue) Hnpu peweHuu 3a0ad Ha O0BUNCEHUE O08)X
00beKmM0o8 KaK 8 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABTICHUSX,

® UCCe008amy  BCEBO3MOJICHbIE CUMYAYUU NPU peuleHuy 3a0ai Ha
o8udIcenUe no peke, paccCmMampueams pazHsle CUCmeEMbl OMCYeéma;

® peuwiamsv pazHooOpaA3Hble 3a0a4l «HA YACmUy,

® pewiamvb U O0OOCHOBbLIBAMb CBOE  peuieHue 3a0ad  (8vl0ensims
MAmMeMamuyecKyro OCHO8Y) HA HAXOHCOeHUe Yacmu YUcia U Yucia no e2o 4acmu
Ha OCHOBE KOHKDEMHO20 CMbICAA OpoOU;

® 0co3nHasamv U OOBACHAMb UOEHMUYHOCMb 3a0a4 PA3HbIX MUNOS,

CBA3b18AIOWUX MPU BEIUYUNHBL (HA paOOMY, HA NOKYNKU, HA OBUNCEHUE). 8bLOEISAMb



MU BETUYUHBL U OMHOUEHUSL MENCOY HUMU, NPUMEHSMb UX NPU peuleHuu 3a0ad,
KOHCMPYUPOB8ams cOOCMeEeHHbvle 3a0ay YKA3AHHbIX MUNO8,

® GlA0emb OCHOBHBIMU MEMOOaMU peuleHus 3a0a4 Ha cmecu, CHIdebl,
KOHYEeHMpayuu,

® pewamsv 3a0ayu HA NPOYEHMbl, 8 MOM HUCTe, CILONCHblE NPOYEHMbL C
000CHOBAHUEM, UCNOJIL3YSL PA3HbIE CNOCOObI,

® peuams jo2uyecKue 3a0a4u pa3HblMu Cnocooamu, 8 mom uucie, ¢ 08yms
onoKamu u ¢ mpemst O10Kamu OAHHBIX ¢ NOMOWbIO MAbaUY,

® pewamsv 3a0auu No KOMOUHAMOPUKe U Meopuu 6eposmHocmell Ha
OCHOB€ UCNONILb30BAHUSL U3YYEHHBIX MEMOO08 U 0OOCHOBLIBAMb PeuleHUe;

® peuams HeCl0NCHbLE 3A0a4U N0 MAMEeMAMUYecKol CmamucmuKe;

® 08lademb OCHOBHbIMU MeMOOAMU DeuleHUs CIOJHCeMHbIX 3a0au.
apugmemuueckull, aneeopaudeckuil, nepebop BAPUAHMOS, 2eoMempPUHecKull,
epaghuyeckutl, NPUMeHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHLIMU CUMYAYUSIX.

B noBcenHeBHOM KU3HU M TIPH U3yYe€HHH APYTHX NMPEIMETOB:

® 6bl0eNAMb NPU peueHul 3a0a4 XapaKmepucmuku paccmampusaemou 8
3a0ave  cumyayuu,  OWMJUYHbIE ~ OM  PedalbHblX  (me, Om  KOMOPbIX
abcmpazuposanucy), KOHCMPYUPOBAMb HOBble CUMYAYuu ¢ Y4Emom OSmux
Xapakmepucmuk, 6 YACMHOCMU, NPU peuleHuu 3a0ay Ha KOHYeHmpayuu,
VUUmMbl8ams NJIOMHOCHb 8eUecmed,

® pewamsv U KOHCMPYUPOBAMb 3A0a4i HA OCHOBE PACCMOMPEHUS
PeanbHbIX CUumyayutl, 8 KOMOPbIX He Mmpedyemcsi MOYHbBIL BbIUUCTUMETbHBILL
pe3yivmam,

® pewamsv 3a0ayu HA OBUMCEHUE NO peKe, PACCMAMpuUsdas pasHvle
cucmembl omcyema

CraTucTHKa M Teopusi BePOSATHOCTEH

o Onepuposamsv NOHAMUAMU: CMOAOYamMble U KpPY2osble OUaAcpamMMbl,
maobauyvl OaHHLIX, CpedHee apugmemuyeckoe, Meouana, Hauboabuee U
HaumeHnbulee 3HAYeHUs 8blOOPKU, PA3ZMAX 6blOOPKU, OUCNEPCUs U CIMAHOAPMHOe

OMKIJIOHEHUeE, C]Zy'-laﬁHClﬂ U3MeEeHYUB0CmMby,



® useleKkamv  UHGoOpMayulo, NPeOCMAsieHHYl0 6  mabauyax, Ha
ouazpammax, epaguxax,

® cocmasnams mabauysvl, cmMpoums OudAspamMmvl U 2paguku Ha OCHOGe
OQHHBIX;

® onepuposamv NOHAMUAMU. (DAKMOPUAl YUCTLA, NEPeCcCMmaHOBKU U
couemanus, mpey2oavHux Ilackans,

® NpUMEHAMb NPABUI0 NPOU3BEOCHUS. NPU PeueHUu KOMOUHAMOPHBIX
3a0ay;

® onepuposamv NOHAMUAMU. CAVYAUHBIL ONbIM, CAYYAUHBIL 6blOOD,
ucnolmanue, INeMeHmMApHoe  CaydaiHoe codovimue (UCX00), KIACCUYECKoe
onpeoenenue 8eposMmHOCMU CIYYAUHO20 COObIMUSL, Onepayuu HA0 CIyYauHbIMU
coobimuAMU,

® npedcmasisimes UHGOPMAYUIo ¢ NOMOWbIO Kpy2os Jiiepa,

® pewamsv 3a0ayu HA  GLIYUCIACHUE BEPOSIMHOCU €  HOOCHUEnOM
KOJIUYeCmea 6apuanmos ¢ NOMOUubI0 KOMOUHAMOPUKU.

B noBceqHeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

® U3BlleKamb, UHMEPNpemuposams U npeoopazosvieams UHpOpMayuio,
NpeoCcCmaesieHuylo 6 maoauyax, Ha Ouazpammax, epaQuxkax, ompaxnxcaouyio
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHbIX NPOUECCO8 U SGeHUlL,

® onpedensimb  CMAMUCMUYECKUE  XAPAKMEPUCMUKU — 8bIOOPOK  NO
mabauyam, ouazpammam, epapukam, 8bINOJIHAMb CPABHEHUE 8 3A8UCUMOCIU OM
yenu pewerus 3a0avu,

® OYeHUusambv 8epoOAmMHOCMb pedlbHblX coObImuLL U sGIEHULL.

3.  Cooepocanue Kypca anzeopwl ¢ 7-9 knaccax

Yuciaa

PanuonajabHbIE YHCIa

MHOXeCTBO palMoHaNbHbIX uuced. CpaBHEHHE pAIMOHAIBHBIX YHCEN.
JlelicTBUSL ¢ palMoHaIbHBIMU 4uciaaMu. [Ipedocmasnenue payuoHaibHO20 UYUCIA

decamuuHol 0poodvIO.



HppaumnonajbHbIe YUCJIA

ITonsTue HppalrOHAIIBHOIO 4YHCJIA. Pacrnio3naBanue HppanrOHAIBbHBIX

ancen. IIpuMepbl 10Ka3aTeNbCcTB B anrebpe. MppalMOHANBHOCT 9YHCIa 2.
[Ipumenenue B reometrpuu. CpasHenue uppayuoHanbHuix yucer. MHodcecmseo
OelicmeumenbHvix yucell.

To:knecTBeHHbIE MPeOOpa3oBaHusd

YucnaoBble 1 0yKBeHHbIE BBIPAKEHHS

Boipaxkenne ¢ nepemeHHO#l. 3HayeHue BhIpaxeHus. lloxcraHoBka
BBIPOKCHHUI BMECTO TTEPEMEHHBIX.

Ieable BbIpaxeHus

Crenenb ¢ HaTypalbHBIM IMOKa3aTeremM u e€ cBoicTBa. [IpeoOpazoBanus
BBIPOKCHHM, COIEPKAIINX CTEIIEHN C HATypaIbHBIM ITOKA3aTEICM.

OpHouneH, MHorowieH. JIeHCTBUS ¢ OJHOUYIEHAMHU U MHOTOWICHAMH
(crmokeHWe, BBIYMTAHHWE, YMHOXEHHE). DOpMyNbl COKpPamEHHOTO YMHOXKCHHS:
pPa3HOCTh KBAJPATOB, KBaJpaT CyMMbI U pa3sHOCTH. Pa3iokeHne MHOTOWICHA Ha
MHOKUTEJIM: BBIHECEHHE OOIIEro MHOXHUTENSI 3a CKOOKH, 2pynnuposka,
npumeHenue @OpmMyn COKpawéHHo2o ymHodceHus. Keaopammuwviti mpéxunen,
PAasnodiceHue Keaopamuo20 mpexyieHa Ha MHOMCUMEIU.

JApoOHO-paniuoHa/IbHbIE BHIPAKEHUS

Crenenp ¢ menbiM TokazateneM. [IpeoOpazoBanue IpOOHO-THHEHHBIX
BBIPQXEHHUI: CIIO)KEHHWE, YMHOXEHHE, JelIeHue. AneebOpauueckas Opodv.
Honycmumvble 3HaueHUs nNepemMeHHvlX 8 OPOOHO-PAYUOHANLHLIX BbIPANCEHUSIX .
Cokpawenue ancedbpauueckux opooeii. Ilpusedenue ancebopauveckux opoobei K
obwemy sHamenamento. [lelicmseus ¢ ancedopaudeckumu OpooOsaMuU. ClLOdCeHUe,
8bIYUMAHUE, YMHOJCEHUe, OelleHle, 8036e0eHUe 8 CINeNeHb.

IIpeobpazosanue gvipasiceHull, cOOePHCAUUX 3HAK MOOYJIAL.

KBagpatHbie kopHuU

ApudmeTtnueckuil KBaapaTHbIil KopeHb. [IpeoOpa3oBaHue BbIpaKEeHHIA,
collep KaluX KBaJIpaTHbIe KOPHU: YMHOXKEHUE, JIeJICHUE, BBIHECEHNE MHOXKHUTEIS

H3-110J 3HAKA KOPH:A, 6HECEHUE MHOHCUMEIIA noo 3HAK KODpHAL.



YpaBHeHUS M HEPABEHCTBA

PaBencrBa

UYucnoBoe paBeHcTBO. CBOMCTBa YHCIOBBIX paBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsiTue ypaBHEHUs U KOpHS ypaBHeHMs. [Ipeocmasnenue o
pasHocunvHocmu  ypasuenuii. Qbracme onpeodenenus ypasHeHnus (obnacmo
O0ONYCMUMbIX 3HAYEHUL NePEMEHHOIL).

JIuHellHOe ypaBHEHME U er0 KOPHU

Pemenne nuHeWHBIX ypaBHEHWH. JlunelrHoe ypasHeHue ¢ napamempom.
Konuuecmeo kopmeii nuwnetinoco ypasnenus. Pewenue numetinvlx ypasHeHuiu c
napamempom.

KBaapaTHoe ypaBHeHHEe U €r0 KOPHHU

KBagpatueie  ypaBHeHus.  HemonHble — KBajpaTHbie  ypaBHEHHS.
JIucKpuMUHAHT KBagpaTHOTO YypaBHeHHs. Dopmyia KOpHEW KBaJIpaTHOIO
ypaBHeHusi. Teopema Buema. Teopema, obpammuas meopeme Buema. Pemienue
KBaJIPaTHBIX ypaBHEHHI: HCHOJb30BaHHE (DOPMYIbI JJIi HAXOXKICHHUsS KOpPHEH,
epaghuueckull Memoo peuweHusl, pas3lodceHue Ha MHOdCUmenu, noobop KOopHel ¢
ucnonvzosanuem meopemovl Buema. Konuuecmeo kopheii K6aopamnoz2o ypagHeHus
8 3aeucumocmu om e2o ouckpumunanma. buxkeaopammnvie ypasnenus. Ypaeuenus,
C800UMbLE K IUHEUHbIM U Keaopamuwim. Keadpammuvble ypasHeHus ¢ napamempom.

JIpoOHO-paliuOHAIbHbIE YPABHEHHS

Pemenue npocreimmx ApoOHO-TMHEHHBIX ypaBHEHUH. Pewenue opobHo-
PAYUOHATILHBIX YPAGHEHUU.

Memoowbl pewenus ypagneHuil: Memoobl pAGHOCUILHLIX NPeodpa308aHull,
Memoo 3ameHbl NepeMeHHOU, 2paguueckuil memoo. Hcnonv3osanue ceoticme

@yHKYUL npu peweHuy ypasHeHUl.

Ipocmeiiwue uppayuonanvivie ypasnenus euda \[f (x) =a, \/ f(x)= \/g (x)

YPGGHeHM}Z euoa Xn =a .YPCIGHQHL{}Z 6 YejlblX Huciax.

CucreMbl ypaBHeHHI



YpaBHeHue ¢ JByMs IE€peMEHHbIMHU. JIMHEHHOE ypaBHEHHE C ABYMs
NepeMeHHBIMU. [Ipamasn kak epaguyeckas unmepnpemayus IUHEUHO20 YPAGHEHUS
C 08y MS NepeMeHHbIMU.

[TonsAaTHEe cucTembl ypaBHEHUM. PellieHne cucTeMbl ypaBHEHUN.

Mertoapl pemeHns: CUCTEM JIMHEWHBIX YPAaBHEHUN C JBYMs IEPEMEHHBIMU:
epaghuueckuti Memoo, Memoo CJLOAHCEeHUs1, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepasencrBa

Uucnoseie HepaBeHCTBA. (CBOMCTBAa 4YHUCIOBBIX HepaBeHCTB. [IpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB P 3aJaHHBIX 3HAYCHUSIX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. CTporue ©W HECTPOTME HEPABEHCTBA.
Obnacmv  onpedeneHus HepageHcmea  (0baacmv — OONYCMUMbBIX — 3HAYEHULL
nepemeHHol).

Pemenune TMHENHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmseo u e2o pewenus. Pewenue keaopammbvix
Hepageencma: UCNONIb308aHUe CBOUCME U 2pagura KeaopamuyHou @OYHKYuu,
Memoo0 UHMep8aos. 3anucy peuleus KeaopamHo20 HepaseHCmaa.

Pewenue wyenvix u OpobHO-payUOHANLHBIX HEPABEHCME  MEMOOOM
UHMEPBaoa.

CucremMmbl HEPABEHCTB

Cucrembl HEpABEHCTB C OJJHOM MEPEMEHHOM. PellleHne cucteM HEpaBEeHCTB
C OJIHOM TIepEMEHHON: TUHEHHBIX, K8aopamubix. 1300parkeHne perieHus: CUCTeMbl
HEPABEHCTB HA YHUCJIIOBOM MPSAMON. 3alUCh PEIICHUS CUCTEMbI HEPABEHCTB.

DOYyHKUUH

IHonsiTHe PyHKIUM

JlexapToBbI KOOPAUHATHI HA THIOCKOCTH. DOpMUpPOBAHUE TIPEICTABICHUN O
METaNpeMETHOM TOHSATUU  «KOOpAWHATH». CrocoObl 3amaHus (DyHKIH:
aHaJTUTUYECKUH, Trpaduueckuii, TaOauuHbii. ['padux dynkuuu. I[Ipumepsr
GyHKIMNA, TMOTy4aeMbIX B TIPOILECCE WCCICAOBAHUS PA3IUYHBIX PEATbHBIX

IPOLIECCOB M PELIeHUs 3a/1ay. 3HaueHue (PyHKIUH B Touke. CBoiCTBA (QyHKIIUIL:



o0nacTh  OMNpeNeseHus,  MHOXECTBO  3HAYEHUH,  HYJIH,  MPOMEXYTKH
3HAKOIIOCTOSIHCTBA,  YE€MHOCMb/HEYéMHOCMb, TIPOMEXYTKA BO3pacTaHus U
yObIBaHMsI, HAUOOJbIIIEE U HAUMEHbIIIee 3HaueHus. MccnenoBanue QpyHKIuu mno eé
rpadukKy.

lIpeocmaenenue 06 acumnmomax.

Henpepuvienocms gpynxyuu.

JIuneiinas pyHKuus

CaoiicTBa U rpaduk TMHEHHON QYyHKUUU. YTIOBOM KOIPPUIUEHT IPSIMOA.
Pacnonoxenue rpaduka nMHEHHON (YHKIUM B 3aBUCUMOCTH OT €€ YIJIOBOTO
ko3 duienta u cBoOoAHOrO wieHa. Haxoowoenue koaghguyuenmos nuneunou
@YHKYUU N0 3a0AHHBIM YCIOBUAM: NPOXONHCOEHUE HNPAMOU uepe3 08¢ MOYKU C
3A0AHHbIMU KOOPOUHAMAMU, NPOXONHCOEHUe NPAMOU uepe3 OaAHHYI0 MOYKY U
napanienbHou OAHHOU NPAMOU.

KBaaparuynas pyHkuus

CgoiictBa u rpaduk kBagpaTuyHOil ¢GyHKIMU (mapadoina). Ilocmpoenue
epaghuka keaopamuunou yukyuu no mouxam. HaxoxaeHue Hyneil KBaapaTHIHOM
GYHKIUM,  MHOJICeCm8a  3HAYEHUl,  NPOMENCYMKO8  3HAKONOCMOAHCMEA,
NPOMEHCYMKO8 MOHOMOHHOCHIU.

Oo0paTHasi NPONOPIHOHAIBHOCTD

CaoiicTBa QyHKITUU Y = K y = g ['unepOouna.
X

I'pagpuku ¢ynkyuii. llpeoobpaszosanue epaguxa @ynkyuu y= f(x) ona

nocmpoenus 2paghuxoé Gyukyui 6uoa y = af (kx+b)+c.

I'paghuxu ¢hynxyuit y:a+ﬁ, y=+x, y=3x, y=|x.

IHocieqoBaTeIbHOCTH M NPOrPEeCCUH

Hucnosas MOCJIEAOBATENBHOCTb. [Tpumepsr YHUCJIOBBIX
nocyenoBaTeIbHOCTeH. beckoHeuHble MocienoBaTenbHOCTH. ApudmeTndeckas
nporpeccust U e€ cBorcTBa. ['eomeTpuueckas nporpeccusi. Popmyna oowe2o uieHa
U cymmbl N NEpeviX YNeHO8 apughpmemuyeckou U 2eoMempuyeckou npocpeccuil.

CXOO}ZI/L;G}ZC}Z ceomempudecKkas npocpeccusl.



Pemienue TekCTOBBIX 3a1a4

3apaum Ha Bce apudMeTHUYecKHe 1eiicTBUS

Pemenune TekcToBbIX 3aja4 apudMEeTHYECKUM criocooom. Mcmonb3oBaHue
TaOJIUIl, CXEM, YePTEKEH, IPYTUX CPEACTB MPEJCTABICHHUS JaHHBIX MPU PEIICHUN
3a/1a4uu.

3amaun Ha ABUKeHHE, PA00Ty M MOKYNKH

AHanu3 BO3MOXHBIX CHUTYallMid B3aUMHOTO PACIIONIOKEHUS OOBEKTOB TPH
WX JBWKCHUH, COOTHOIICHHUS OOBEMOB BBIMTONHICMBIX PaOOT MPU COBMECTHOM
pabore.

3agaum HA YACTH, 10U, MPOLEHTHI

Pemenve 3agady Ha HaXOXJACHHE YacTH YMCIA W YUCIA MO €ro YacTu.
Pemenne 3amad Ha mporieHTH! U noiu. [IpruMeHeHne mpomopuuid MPU PEIICHUH
3ajad.

Jlornyeckue 3axa4u

Pemienune norumdeckux 3amad. PeuwieHue no2udeckux 3a0ay ¢ HOMOUDBIO
epacghos, mabauy.

OcHOBHBIE METOAbI pelleHus] TEeKCTOBbIX 3aJad: apupMETHUYCCKUH,
anreOpanueckuii, mepebop BapuaHTOB. [lepsuunvle npeocmasienusi o Opy2ux
Memooax peuitenus 3a0ay (ceomempuyeckue u epaguyeckue memoowl).

CrarucTuka ¥ Teopusi BepoOATHOCTEH

Crarucruka

Tabnuuroe u Tpaduyeckoe MpEICTaBICHUE JaHHBIX, CTOJOYAThIE U
KpYrOBBIE JHMarpamMmbl, TpauKky, NPUMEHEHHE JauUarpaMM W TpaduKOB IS
OMMCAHMS 3aBUCUMOCTEH pEAJbHBIX BEIWYWH, W3BJICYCHUE WHPOPMAIMHA U3
Tabnui, auarpamMM u rpadukoB. OnucaTenbHbIE CTATHCTHYECKUE IOKa3aTeNn
YUCJIOBBIX HAOOpPOB: cpefaHee apupMeTHUUecKoe, Mmeduara, HauOoJblIee U
HaWMEHbIIIee 3HaYeHUsI. Mephbl pacCeMBaHUs: pa3Max, OUCnepcus U CIMaHoapmHoe
OMKJIOHEeHUe.

Cny4vaiiHasg U3MEHUYMBOCTh. VI3MEHUMBOCTh MpU U3MEpPEHUsX. Pewaroujue

npasuua. 3aKOHOM€pHOC'mu 6 UBMEHYUBLIX 6ETUYUHAX.



Cayuaiinbie COOBITHS

Ciy4aiiHble OMBITHI (3KCIIEPUMEHTHI), JIIEMEHTAPHBIE CITyYallHbIE COOBITHS
(ucxomawl). BepostHOCTH »dneMeHTapHBIX cOObITUNA. COOBITUS B  CIIy4alHBIX
HKCIIEPUMEHTAX U OJIArOmpUSITCTBYIOIIME 3JeMEHTapHbIe COObITHS. BeposaTHocTu
CIIy9aitHBIX COOBITUI. OMBITHI C PABHOBO3MOKHBIMH 3JIECMEHTAPHBIMHU COOBITHUSIMU.
Knaccuueckne BEpOATHOCTHBIE OMBITHI C HCIOJIb30BAHUEM MOHET, KyOHMKOB.
Illpeocmasnenue cobvimuu ¢ nomowwio ouazpamm unepa. llpomusononosxicHvie
cobvimus, 00veouneHue U nepeceuenue coovimuu. Ilpasuno croxcenus
sepoamuocmeti. Cnyuatinsiii 6v100p. I[Ilpeocmasnenue >Kcnepumenma 8 6uoe
Oepesa. Heszasucumvie cobvimus. Ymuoowcenue eeposmuocmell He3AB8UCUMbBIX
coovimuui. Ilocnedosamenvrvle Hezasucumvle ucnvimanus. llpencraBieHue o
HE3aBUCUMBIX COOBITUSAX B )KU3HU.

Anemenmovt KOMOUHAMOPUKU

IIpasuno ymmuooicenus, nepecmanosku, gaxmopuan yucia. Couemanus u
yucno couemanuu. Qopmyna wucna covemanuu. 1peyzonvnux Ilackana. Onvimol ¢
OONbUIUM  YUCTOM PABHOBOZMONCHLIX INEMEHMAPHLIX coObimull. Buiuucienue
8epOsSIMHOCMElL 8 ONLIMAX C NPUMEHEHUEeM KOMOUHamopuwix popmyn. Mcnvimanus
bepuynnu. Yecnex u neyoaua. Beposmuocmu cobvimuili 6 cepuu UCNbIMAHULL
bepnynnu.

Cnyuaiinole eenuuunbl

3Hakomcmeo co CAYHAUHLIMU GeIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEMHBIX CIYYAUHBIX BENUYUH. Pacnpeoenenue eeposamHocmell.
Mamemamuueckoe ooxcudanue. Ceolicmea MamMemMamuyeckKo20  OHCUOAHUSL.
Ilonsamue o 3axone Oonvuwiux uucen. Mszmepenue eeposmuocmei. Ilpumenenue
3aKoHa OONbWUX YUCcel 8 COYUOJO2UU, CMPAxo8aHuu, 6 30paA8OOXPAHEHUl,

obecneyenuu 6e30nacHOCmu HaceneHus 8 llpe&’@bl‘laﬁHle cumyayusix.

3. TemaTnueckoe IMJIAHNPOBAHUE

Tryace
(I Bapuant. 3 yaca B Henento, Bcero 102 yaca;

II Bapuanrt. 4 yaca B Hefento, Bcero 136 yacoB)



Copepxanre yaeOHOTO

KomanuectBo

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB ACATCIBHOCTHU

Ne 4acoB . .
Marepuaia i T y4eHHKa (Ha ypOBHE YU4E€OHBIX JICHCTBHI)
I'nasa 1. JIuneiinoe \Pacno3naeéamb YUCIOBBIE BRIPAKEHUS U BBIPAKCHUS
YPaBHEeHHE C OTHOM 15 17 |c nepeMeHHbIMU, JTUHENHBIE YpaBHEHUA. [[puBouTH
nepeMeHHOol [IPUMEPBI BBIPAXKEHUI C IEPEMEHHBIMU, JINHENHBIX
BBenenue B anredpy 3 3 |ypaBHeHui. COCTaBIATH BBIPAXKEHUE C IEPEMEHHBIMH 110
Tuneitnoe ypasrenne ¢ 5 6 |YCUIOBHIO 3a/aul. BeimonusTs npeobpasosanus
OJTHO# TIepeMeHHO BBIPAKEHUI: MPUBOAUTD MTOI00HBIE CllaraeMble,
packpbIBaTh CKOOKM. HaxonuTh 3HaueHNE BHIPAKEHUS C
3 [Pemenne sanad J 5 6 ;epeMeHHBIMI/I npu saz[aH6Hbe 3HAYEHUSIX MEPEMEHHBIX.
TOMONIBIO YPABHEHHi Jaccu(UIpPOBaTh aNreOpandeckre BEIpaKeHUsI.
OnuckIBaTh LEIbIE BRIPAKECHHUS.
TosTopenne i 1 1 |@o p?j yAupo6amy OnpeneneHue nngeHHoro ypaBHe-
CHCTEMATH3ALIS ;I/ISI. elIaTh JMHEWHOE YpaBHEHHE B 00IIEM BHIE.
y4eGHOTO MaTepHaTa HTEPIPETHPOBATL YPABHEHHE KAk MATEMATHECKYIO
MOJIETIb peaTbHON CUTYaIUH.
KonTposnbHast padora Ne 1| 1 1 ACIb P yak .
ICBIBATh CXEMY PELIEHUS TEKCTOBOH 3aa4u, IPUMEHSATh
e€ IS peleHus 3a1a4
I'naBa 2. llesble BoIpaxeHus | 52 68 |[@opmyrupoeamu:
4 |TOXKIECTBEHHO  paBHBlE 2 2 |onpedeneHus: TOXIECCTBEHHO pPaBHBIX BBIPAKECHUH,
BhIpaKEeHUs. TOXKIECTBa TOKJECTBA, CTENEHW C HaTypaJbHbIM IIOKa3aTelIeM,
5 |Crenens ¢ HATypaabHbIM 3 3 |ogHOYJEHa, OJIHOYWIEHA CTaHAAPTHOrO BHUIA, KOI(-
HOKa3aTejIeEM (1)I/IHI/IGHTa OHOYJICHA, CTCIICHU OJHOYJICHAa, MHOI'OYJICHA,
6 |CBoiicTBa crenenu ¢ 3 4  [CTENeHH MHOTOYJIEHA;
HaTypaJbHBIM ceotlicmea. CTCIICHH C HaTypaJIbHBIM ITOKa3aTCJICM,
[TOKa3aTeneM 3HAKa CTEIICHU;
7 |OaHOYIIEHbI 2 4 |mpaseuna: NOKa3aTeNbCTBA TOXKIECTB, YMHOKEHUS
8 MHOroWICHbI 1 2 |0IHOYICHA HA MHOTOWIEH, YMHOKEHHS MHOTOYJICHOB.
J[oxa3bi6amb CBOWCTBA CTENIEHU C HATYPAIbHBIM
9 |CnoxeHue v BEIUUTAHUE 3 5
roka3aTesieM. 3aluChIBaTh U JJOKa3bIBaTh (DOPMYIIBI:
MHOTOUIICHOB [IPOU3BEICHNS CYMMbI M Pa3HOCTH JIBYX BbIpaKE€HUIN
KontposnbHast pabora Ne2| 1 . ’
Pa3HOCTH KBaJIPaTOB JIBYX BBIPAXKEHHH, KBaJApaTa CyMMBI
10 |[YMHOXeHME OfHOWIEHA 1 KBaJlpaTa pa3HOCTHU JABYX BBIPAXKEHHUU, CYMMBbI KyOOB 1
Ha MHOTOWICH pa3HOCTH KYyOOB JIBYX BbIpa)KEHUH.
11 |YmHOXeHue MHOrOWwIeHa 4 S |Buiuucaames 3HAUYCHHE BBIPAKECHHUI C IEPEMEHHBIMM.
Hd MHOT'OYJICH [IprMEHSTH CBOMCTBA CTETIEHH ISl IPEOOPa30OBaHUsI
12 |Pasnoxenne 3 4 BBIPAKEHUI. BBINOJIIHATE yMHOKEHHE OJHOWIEHOB U
MHOTO4JIEHOB Ha
BO3BEJICHUE OJJHOWIECHA B CTENEHb. [I[puBOANTE OHOUIEH
MHOKHUTENN. BeiHecenune 3
OGIIETO MHOIKHTEI 38 K CTaHIapTHOMY BUY. 3allMChIBaTh MHOTOUWIEH B
CKOOKH CTaH/IapTHOM BUJIE, ONPEIENIATh CTENIeHbh MHOTOWIEHA.
13 |Pazioxenme 3 4 [[IpeoOpa3oBEIBaTE NPOU3BEAECHHE OJHOYIIEHA U
MHOTOYJIEHOB Ha MHOI'O4JICHA; CYMMBbI, pa3HOCTH, ITPOU3BCACHUA ABYX
MHOKUTETH. MeToJ MHOTO4JIEHOB B MHOTOWIEH. BBINOIHATH pa3nokeHue
[PYIIIHPOBKH MHOTOYJIEHA Ha MHOKUTEIH CITIOCOOOM BBHIHECEHHUS
KouTposbHas padota Ne 3| 1 1 |o6utero MHOKHTEs 32 CKOGKH, CIIOCOGOM IPYIITHPOBKH,
1o (hopMyaM COKpaIEHHOTO YMHOXKEHUS U C
14 [[IpousBenenue paszHOCTH| 3 4
[PUMEHEHHEM HECKOJIBKHX CIIOCO00B. Mcronb30BaTh
148 CYMMBI TBYX 5
BBIpAKEHHIT yKa3aHHbIe Mpeo0pa3oBaHus B MPOIIECCe PELICHUs




15 |Pa3HOCTB KBaApaToOB ABYX | 2 3 |ypaBHEHUI, TOKA3aTENbCTBA YTBEPKICHHM, PEIICHUS
BBIPAKCHUI TEKCTOBBIX 33]1a4

16 |KBagpaT CyMMBI U 4 5
KBaJpaT Pa3HOCTH JBYX
BBIPAKCHUI

17 [[IpeobpazoBanue 3 4
MHOTO4YJICHA B KBaJpaT
CYMMBI UJTU Pa3HOCTH
NIBYX BBIpaXKCHUHN
KonTponbHas padora Ne 4| 1 1

18 |Cymma m pa3HOCTh KyOOB| 2 3
NIBYX BBIpaKCHUU

19 [[IpumeHeHHE pa3IMYHBIX 4 5
CIIoCO0O0B Pa3JI0KEHUS
MHOT'OYJICHA Ha
MHOKHUTEITH
[loBroperne u  cuc-{ 2 2
TeMartu3anus  y4eOHOro
MaTrepuaia
Kontponbnas padota Ne 5| 1 1
I'naBa 3. ®yHkuuu 12 18 |[Ipue6ooumb IpuMepbl 3aBUCHMOCTEH MEXTy BEJIHU-

20 [CBssm  wmexay  Benm| 2 4 [auHamu. Pasnuyath cpenu 3aBUCUMOCTEH QyHKIIHO-
YUHaMMU. CDYHKHI/IH HAJIbHBIC 3aBUCUMOCTH.

Onucvieamsb noHAmMU: 3aBUCUMON U HE3aBUCUMOM
[epEeMEHHBIX, QYHKIUH, apryMeHTa (PYHKIIMH; CIIOCOOBI
3ananus GyHKIUH. DOpMyIHpPOBATh OMPEICICHHUS:

21 |ICooco6sI samanus| 2 4 |oOmactu omnpenenieHust PyHKITUU, 00JaCTH 3HAYCHU N
yHKIIN ¢dbyHkuy, rpaduka GyHKIUH, THHEHHON QYHKIINH,

22 Tpaduk GyHKIMK MPSIMOM TTPOTTOPIIMOHATEHOCTH. Bl w i cisimb 3HAYCHUE

- _ (YHKIIUH 110 3aJaHHOMY 3HAYEHUIO apryMeHTa.

23 \luHelinas (bUyHKHHH’ ce CocraBnsath Tabnuibl 3HaUeHUN QyHKIUU. CTPOUTH
rpaduK u CBoHcTBa rpaduk pyHkuuu, 3agaHHon TabnuuHo. 1o rpaduky
[Tosropenue n 1 1 |pysKuum, sensomeiics MoZeNBI0 pealbHOro mpouecea,
CHCTCMaTH3alnsA OIPEIENIATh XapaKTEPUCTUKHU 3TOT0 Tporiecca. CTpOUTh
y4eOHOro MaTepuana rpaduK JTHHEHHON (QYHKIIHH U TIPSMOA
KourponbHas padora Ne 6| 1 1 MPONOPIMOHATLHOCTH. ONMKUCHIBATh CBOMCTBA ITUX

byHKIMIT
I'naBa 4. Cucremsbl JuHeiHbIx | 19 25 [[Ipusooumsv npumepul: ypaBHEHHS C ABYyMs Iepe-
YPaBHEeHHIi ¢ ABYMsI epeMeH- MEHHBIMH; THHCHHOTO YPAaBHEHUS C IBYMS TICPEMEH-
HBIMH HBIMH; CHCTEMBI IBYX JIMHEWHBIX YPABHEHUH C IBYMS

24 |YpaBHEHHS C ABYMS 2 3 |[mepeMeHHBIMU; pealbHbIX MPOLECCOB, Il KOTOPBIX
[epEeMEHHBIMU ypaBHEHHUE C IBYMs IEPEMEHHBIMH U CHCTEMa

25 Uluheiinoe ypaBHEHHUE C 3 4 |ypaBHEHH C ABYMS IEPEMEHHBIMU SBJISIOTCS
JIByMs IEPEMEHHBIMU U MATEMATHYCCKUMU MOACIISIMU. OHpeI{eJ’IﬂTB, ABJIACTCA JIU
ero rpaduk rapa 4ucell peeHueM JIAaHHOTO YPaBHEHHSI C JBYMSI

26 |Cucrembl ypaBHEHHH ¢| 3 4 [mepeMeHHbIMH. Dopmyauposams:

NBYMsI TIEPEMEHHBIMH. onpeodeneHus. PEIUICHUs YPaBHEHUS C IBYMS Tepe-
["paduueckuii METO/I MEHHBIMH; YTO 3HAYUT PEIINTh YPaBHEHHUE C IBYMs

pelIeHusl CHCTEMBI JBYX
JINHEMHBIX YPAaBHEHUU C

JABYMs ICPEMCHHBIMU

[epeMEeHHbIMU; TpaduKa ypaBHEHUS C IBYMS Iie-
PEMEHHBIMU; JIMHEHHOTO YpaBHEHHUS C IBYMs Iiepe-

MEHHBIMU; PEIICHUS CUCTEMbl YPaBHEHUH C TBYMS




27 |PemeHue cuctem 2 3 [mepeMEeHHBIMU;
JTMHEUHBIX YpaBHEHUN ce0licmea yPaBHEHUI C IByMs IEPEMEHHBIMHU.
MCTOJOM IOACTAHOBKH Onucbleams: CBOMCTBA Ipadrka TMHEHHOTO YpaBHCHHUS B
28 |Pemenue cuctemM  gu- 3 4 [3aBHCHMOCTH OT 3HA4eHUU KO3 (HUIIUEHTOB,
HEeMHBIX ypaBHEHMi rpadUUecKuii METOJI PELICHHUsI CUCTEMBI IBYX YPaBHEHHMA
29 |Pemrenue 3anad ¢ 4 5 [C ABYMs IIEPEMEHHBIMHU, METOJI MOJJICTAHOBKH U METOJT
TOMOIIBIO CHCTEM CJIOXKEHUS JIJISl PEIICHUS CUCTEMBI ABYX JTMHEHHBIX
IIMHEHHBIX YpaBHEHHUIA ypaBHEHUH ¢ IByMs iepeMeHHbIMU. Cmpoums rpaduk
TTMHEHHOTO YPaBHEHUS C IByMsI IepeMEeHHbIMU. Perath
[loBTOpeHHe 1 1 1 lcucteMsbl ABYX THHEHHBIX ypaBHEHHIA C AByMs
CHUCTEMATHU3al s IEPEMEHHBIMU.
y4e6HOro Marepuana Pemate TEKCTOBBIE 3a/1a4d, B KOTOPBIX CUCTEMA JIBYX
JTMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMHU SIBIISICTCS
MaTeMaTUYECKOW MOJENIbIO PEAIbHOIO Mpoliecca, U
KonTtponbHast pabora Ne 7| 1 (N
IHoBTOpPEHHE N 4 8
cUCcTeMaTH3alus y4eOHOro
MaTepHuaJia
YrpaxHeHus 1151 TOBTO- 3 7
peHus Kypca 7 Kiacca
Torosast KOHTpOJIbHAS 1 1
paborta

8 kJy1ace
(I Bapuant. 3 vaca B Henemo, Bcero 102 vaca; Il BapuanT: 4 yaca B Hezlem0, Bcero 136 4acoB)
KoaunuecTB
e Conep:xanue yueOHOT0 0 XapakTepucTHKA OCHOBHBIX BH/I0B /1€ATEJIbHOCTH
B MaTepHaJa 4acoB Y4YeHHMKA (Ha ypOBHe y4eOHBbIX AeiicTBH)
| |
I'maBa 1. PanmonansHble 44 | 55 Pacno3naeamb 1enble pAlMOHAIBHBIC BBIPAKEHHUS,

BBIPpAXKCHUSA

I[pO6HBIe panrOHAJIBHBIC BBIPAXKCHUA, IIPUBOAUTD IIPUMEPBI

PanroHansHbIe Tpoou

TaKUX BBIPAKECHUM.
Dopmynuposamn.:

OCHOBHOE CBOICTBO
paIMoHaIbHON IpodH

onpedeﬂeHuﬂ: palOHAJIBHOI'O BBIPAXKCHHA, JOIMYCTUMBIX
3HAYCHUI nepeMeHHoﬁ, TOXIACCTBCHHO PaBHBIX BBIPAXKCHUMH,

CrHoxeHre ¥ BBEIYUTAHHE
palMoOHANBHBIX JIpo0el ¢
OJUHAKOBEIMU
BHAMCHATCISIMHA

TOXJICCTBA, PaBHOCUJIBHBIX ypaBHeHHﬁ, panroOHAJIBHOTO
YPaBHEHHs, CTENIEHH C HYJIEBBIM [10KA3aTEJIEM, CTEIIEHH C
OTpULIATENIbHBIM ITOKa3aTeeM, CTaHAapTHOTO BHU/Ia YKCIa,
00paTHOW MPOMOPLUOHATBHOCTH;

c6o0licmea: OCHOBHOE CBOWCTBO pallMOHAILHOU qpobu,

CroxeHre 1 BhIYNTaHue
palMOHaIBHBIX Ipo0eii ¢
pa3HBIMU 3HAMEHATEIISIMU

CBOIMCTBA CTEIICHU C IIEJIbIM IIOKa3aTciicM, ypaBHCHI/II\/'I,

k
byHKINKA y = -
npaeuna: CIOXKCHHS, BRBIYMUTAHUS, YMHOKCHHUS, TCICHUS
npoOeii, BO3BEICHHS IPOOH B CTETICHB; Y C.10 8 U e PABEHCTBA
TpOOH HYIITIO.

KontponbHas padora Ne 1

V/[oka3bléamb CBONCTBA CTENEHU C LIEJIBIM [TOKa3aTeIEM.
Onucvieéamsb Tpa@UUECKU METOJ] pEIIEHUs YpaBHEHUI ¢




5 |YMHOXeHUE U [elIeHne 4 5 |0omHOM TIepeMEHHOM.
paIMoHaIBHBIX IPOOEH. IIpumenssmb OCHOBHOE CBOMCTBO PAllMOHAIBHOMN JIpoOH
Bossenenue TSI COKpallleHus U ipeodpa3zoBanus apodeit. [IpuBoautsb
paIMoHaIBHON qpooH B poOu K HOBOMY (00miemy) 3HameHareo. HaxoauTs
CTETEHb CYMMY, Pa3HOCTb, IPOU3BEACHHUE U YaCTHOE JPOOEii.

6 [ToaecTBeHHBIE 7 10 |BBINOIHATH TOX/IECTBEHHbIE IPEOOPA30BAHMS
IpeoGpasoBaHus paIoOHaIbHBIX BBIPAXKEHUH.

DALIHOHAIIBHBIX Pewamb ypaBHEHUS ¢ IEPEMEHHOI B 3HaMEHATeNe APOOH.
BHIPAKCHII Ilpumensamob CBOMCTBA CTENICHU C LIEJIBIM MIOKa3aTeIEM
KoutposbHas paGota Ne2 | 1 1 | A npeoOpa3oBaHusl BBIPAKEHUH.

3anucvléams yncia B CTAaHIAPTHOM/

7  |PaBHOCKIILHEIE 3 4 | Buinoanamu noctpoeHue U yTeHHE rpaduka GyHKLIUH
YpaBHEHUS. y = s
ParmonanbHbie
ypaBHEHUS

8 |CreneHb ¢ LENBIM 4 5
OTPUIATCIILHBIM
[OKa3zaTeieM

9 |CpoiictBa cremeHu ¢ 5 6
[1CJTBIM TIOKa3aTelIeM

10 Dynkums y = S 4 4
1 eé rpaduk
KonTponbHast padota Ne3 | 1 1

[naga 2. Onucvléams: TOHITHE MHOXKECTBA, DJIEMEHTa MHOXKECTBA,
KBanparnbie KopHu. 25 | 30 |crocoGbl 3amaHMs MHOMKECTB; MHOXKECTBO HATYpalbHBIX
JlelicTBUTE/IbHbIE YHCIA upcea, ~ MHOXKECTBO  IENBIX  4YHCEl,  MHOKECTBO

11 | @Oynkmusay =x > ned 3 3 [pAlIMOHATBHBIX YHCEJ, MHOKECTBO ACHCTBUTEIbHBIX YHCEN
rpaduK U CBS3M MEX]y STUMU YHUCJIOBHIMH MHOXKECTBAMU; CBA3b

12 KBamparubie KOpHH.| 3 4 IMexmy OGECKOHEYHBIMM  MPPALMOHATBHBIMM  YHCIAMH.
ApudmeTnaeckuit Pacno3naeams PalUOHAIBHBIE W  UPPALMOHAIBHBIC
KBaPATHBI KOPCHb uucna. [IpuBOoguTE NpUMEpPHl pAalMOHAIBHBIX YHCENI U

MPPAIMOHATIBHBIX YHCEN.
Januceieambs C IOMONIBIO (POPMYIT CBOMCTBA JEHCTBHI C

13 [MHoXkecTBO U €ro 2 NMENCTBUTENLHBIME YUCTaMU. P OopMyauposams:
DJIEMEHTBI onpedenerus. KBAAPATHOTO KOPHS U3 Yucia, apud-

14 [[ToaMHOKECTRO. 2 METHUYECKOT0 KBaIpATHOT'O KOPHSI U3 UMCIIa, PABHBIX
Onepaup[]/[ HaJ| MHOXCECTB, IOAMHOXKCECTBA, IEPECCUCHUSA MHOXKCCTB,
MHOXECTBAMHA 00BEAMHEHUS MHOXKECTB; cgolicmea: QyHKIUA Yy = x2,

15 [YucioBsie 2 apru(METUIECKOT0 KBAPATHOTO KOPHS, PyHKIIMU y = y/[x.
MHOKECTBA V[oka3bi6amb CBOWCTBA apU(PMETHUECKOTO KBaJIPaTHOTO

16 (CsoiicTBa 4 KOPHSL. )
ApH(PMETHIECKOTO Cmpoums rpaduku PyHkumii y = x° my = yp/[x.
KBaJPATHOTO KOPHS [Ipumensmo TIOHATAE aPUPMETHICCKOTO KBAJIPATHOTO




17 [ToxmecTBeHHBIE 7 KOPHS TUTS BBIUHCIIEHUSI 3HAYECHUI BBIPKCHUM.
peoOpa3oBaHus Ynpowame BbIpakeHus, comepkamniue apudMeTudecKue
BBIPXKEHUH, COJEpKAIINX KBaJpaTHble KOpHU. Pemiate ypaBHEHUS JECATUYHBIMU
apudmeTnyeckue TPOOSIMU M paIlMOHATILHBIMH,

KBa/IpaTHbIE KOPHU CpaBHUBATh 3HaYCHUS BhIpAKEHUN. BBIMOTHATD
peoOpa3oBaHKe BBIPAKEHUN C TPUMEHEHUEM BBIHECECHUS
MHO>KUTEISI U3-TI0J] 3HaKa KOPHS, BHECEHHSI MHOXHTES 0]

18 |Dyuxums y = Vx ueé 3 3HAK KOPHS. BBIMONTHIATE 0CBOOOXKIEHUE OT
rpaduk. MPPALMOHATILHOCTH B 3HAMEHATEIIE APOOH, aHAIIU3
KourposbHas paGora Ne 4 1 COOTHOIIIEHUH MEKy YHCIOBBIMA MHOKECTBAMH U HX

NIeMEHTAMU
I'nasa 3. KBagpaTHbie 26 | 36 |[Pacno3zHasamb ¥ NIPUBOJUTH IPUMEPHI KBaIPATHBIX
YPaBHeHHS YpaBHEHU Pa3IMYHBIX BUAOB (IIOJHBIX, HETIONHBIX,

19 |[KBampaTHbie ypaBHEHHS. 3 4 |npuBeIEHHBIX ), KBAAPATHBIX TPEXWICHOB. ONMUCHIBATh B
Pemenue HEIOJIHBIX 0011eM BHJIE PEILICHUE HEeTIOIHBIX KBAAPATHBIX YPAaBHEHHIA.
KBaIpaTHBIX YPaBHEHHIA Dopmynrupoeams:

onpedeneHus: YypaBHEHHs MEPBOM CTENEHH, KBAAPATHOTO
VPaBHEHHUS, KBAJAPATHOTO TPEXWICHA, TUCKPUMUHAHTA
KBaJIPATHOTO YPaBHEHUS U KBAJPATHOTO TPEXUIICHA, KOPHS

20 |®opmyrna Kopue| 4 5 |kBagpaTHOro TpéxwieHa; GUKBaAPATHOTO YPABHEHNS
KBaJIpaTHOT'O YPaBHEHUS CB01cmea KBaIpaTHOTO TpéxusieHa, meopem)y Bueran

00paTHyIO el TeopeMy. 3anucwvl8ambsb M AJOKa3bIBaTh

21 [Teopema Buera 3 5 (popmyiy KopHei KBa/paTHOTO ypaBHEHUS. Hccnenosathb

KOJMYECTBO KOPHEU KBAJPATHOTO YPaBHEHUS B
KonrponeHas pabora Ne 5 | 1 1 |BaBucMMOCTH OT 3HaKa €ro AUCKPUMHUHAHTA.
V[okazvieamb meopembl: Buera (mpsmyro u oOpar-

23 |PemieHue ypaBHEHHIH, 5 7 |HyI0), O Ppa3NOXKEHWH KBAAPAaTHOro TPEXWIeHa Ha
CBOJISIIIUXCS K MHOXHUTEJIM, O CBONCTBE KBAJAPATHOTO TpEeXWieHa C
KBaJIpaTHBIM ypaBHEHUSIM OTPHUIATENLHBIM TUCKPUMUHAHTOM.

Onucvléams Ha IpUMEpax METOJ 3aMEHbl MEepEeMEHHOU

24 PanuoHaNbHbIE YypaBHEHUsI | 6 8 |uId peleHus: ypaBHEHUH.

KaK MaTeMaTU4YECKUE Haxooumu KOpHHU KBaJApaTHBIX ypaBHeHI/II?'I Pa3JINIHBIX

MOJIEIH peabHBIX BunoB. llpumenars Teopemy Buera u oOpaTtHyro ei

cuTyanui TeopeMy. BBITONMHATH pa3iiokeHUe KBaIpaTHOTO TPEXWICHA
HAa MHOXHUTENU. HaxoauTh KOpHU ypaBHEHUH, KOTOpHIE
cBOMATCS K  KBajgparHbIM. COCTaBJIATH  KBaJIpaTHEIC
VpaBHEHUS W YpaBHEHUs, CBOJAIIUECS K KBaJAPaTHBIM,
SBIISIONINECS MAaTeMaTUYECKUMHU  MOJENSIMH  peallbHbIX
CUTYalHi

KonTposnbHast padota Ne 6 | 1 1

IToBTOpeHue U 10 | 19

CHCTEeMATH3AIUsl Y1eOHOI 0
YTipakHEHUS IS TIOBTO- 9 18
peHwst Kypca 8 kiacca
KonTponbHast padora Ne 7 | 1 1

HUTOI'O: 102 | 136

9 Kiaacce

(I BapuanT. 3 yaca B Henento, Bcero 105 yacos; Il BapuanT. 4 yaca B Henento, Bcero 140 gacon)



Komn

N Copepxanue y4e0HOro 1cCTBO XapakTepUCTHKA OCHOBHBIX BUJIOB JI€ATENLHOCTH
o v v
- Marepuaia JacoB y4eHHKA (Ha YPOBHE yUEOHBIX JIEHCTBHIA)
I ]
I'naBa 1. HepaBeHncTBa 21 | 26 [Pacno3naeéamb U NPUBOAUTH IIPUMEPHI YUCIOBBIX
HEPaBEHCTB, HEPABEHCTB C NEPEMEHHBIMH, JINHEHHBIX
1 [ucnosbie nepasencTBa 3 4 HEPAaBEHCTB C OJHOM NEPEMEHHOM, JIBOMHBIX
2 |OCHOBHEIC cpoficrea 2 3 |[HEpaBeHCTB. DopMyIupoeams:
HCITOBBIX HEPABEHCTR onpeoeneHus: . CPaBHCHNS J1BYX MHCEI, PELICHHA
HEpaBEHCTBA C OJJHOM MEPEeMEHHON, PaBHOCUIIBHBIX
3 |CroxeHue u yMHOKEHHUE 3 3 .
HEPaBEHCTB, PEIICHUS CHCTEMbI HEPABEHCTB C OJHON
YHCIIOBBIX HEPABEHCTB. 2 i
MepEeMEHHOM, 00J1aCTH OIIpeIeNICHHS BRIPAKCHUS;
OneHnBaHNE 3HAUCHUS .
€601 CM6a YMCIOBBIX HEPABCHCTB, CIIOKCHHS U YM-
BBEIPKCHUS
HOYXCHHS YHCIIOBBIX HEPABEHCTB.
- J[oka3vléamb.: CBOWCTBA YHUCIIOBBIX HEPABECHCTB,

4 |HepaBeHCTBa C OJTHOU 1 2

9 TEOPEMBbl O CIIO)KEHUHM W YMHOXXEHHUU YHCIIOBBIX
MepeMEHHOMN
_ HEPABEHCTB.

5 [|Permerne TMHEHHBIX 5 | 6 |Pewams nuneiinbie nepasencTsa. 3amichsath
HCPABCHCTB C OZTHON PEIEHKs] HEPABEHCTB M MX CHCTEM B BHJIE YUCIIOBBIX
repemMeHHoi. dnciossle IPOMEKYTKOB, 00bEIMHEH S, IEPECEUEHHS YUCTIO-
[IPOMCIKYTKH BBIX IIPOMEKYTKOB. PeIars cucTeMy HEPABEHCTB C

6 |CucreMsl IMHEHHBIX 5 6 loxnoii nepeMeHHo. OlleHnBaTh 3HaYeHHE BbIpa-
HCPAaBCHCTB C OAHOU keHus. 3o00paxars Ha KOOPAMHATHOM MPSIMOUN
[ICPECMEHHOHN 3a1aHHBIE HEPABEHCTBAMMU YHCIIOBBIE IIPOMEKYTKHU

IToBTOpPEHUE M 1 1
CHCTEeMATH3AUMs Y4eOHOI0
MaTepuaJa
KontposnbHas padora Ne 1 1 1
I'nasa 2. 32 | 39 |Onucvieamsb noHsTHE (YHKIIMH KaK MPABUIIA,
KBagparnunasi gpyHkous YCTaHABJIMBAIOLIETO CBSA3b MEXY JIEMEHTaMH JIByX
MHOJKECTB.
Dopmynuposams:
5 0 3 2 onpedenenus: HyNsl GYHKIUN; TIPOMEKYTKOB 3HAKO
BTOPEHH u - .
OBTOPCHHUE _ pac MOCTOSIHCTBA (DYHKIMU; (PYHKIIUH, BO3pacTaroIeit
[IUPCHHC — CBEACHUM O (yObIBaro11€eil) Ha MHOXKECTBE; KBaJpaTUYHOM (PyHK-
(byHIfHHH [IMH; KBAIPATHOTO HEPABEHCTBA,
8 CoiicTsa QyHKIH 3 4 \ceoiicmea KBaIpaTUYHON (PYHKIIHH;
9  [Hocrpoenue rpauka 2 3 [mpaeuna MoCcTpoeHus rpadMKoB QyHKIMI C TOMO-
dyrxumn Y =k (X) bt npeoopazoBanuii Buaa f(x)— f(x)+b, f(x) )—
f(x+a), f(x) —kf(x).
10  [Moctpoenue rpadukos 4 4 |Cmpoums rpaduxu GyHKIHIT ¢ TOMOLIBIO
(yHKImit npeodpaszoBanuii Buaa f(x)— f(x)+b, f(x))— f(x+a),
y =fXx)+ b u f(x) — k f(X)
y =f(x+a) Cmpoums rpaduk kBagpatuaHon Gyukmuu. [1o
11 |KBagpatuunas ¢yHKIusA,| 6 7 rpaduKy KBaJApaTHYHON (YHKIIUH OMUCHIBATH €€
e€ rpaduk u cBOMCTBA CBOICTBA.




Kontponbras padota No 2 1 1 |Onucvieams cxemMaTUIHOE PACIIOJIOKCHUE
[apadoJibl OTHOCUTEIFHO OCH aOCIIMCC B
3aBHCHMOCTH OT 3HaKa cTapiuero KodgppuuueHra u
TUCKPUMHUHAHTA COOTBETCTBYIOIIETO KBaIPATHOTO
TpéxwieHa. Peuw amb KBaagpaTHbIE HEPABEHCTBA,
MCIIOJIb3YS CXEMY PACIOJIOKECHHUS 1apadoITbl
OTHOCHUTENIHO OCH a0cIucc.
Onucvléams TpahUUECKUN METOJ] PEIICHUS CUCTE-
MBI IBYX YPaBHEHUH C IByMS IEpEMEHHBIMU, METO/T
MMOJICTAHOBKY U METOJI CIIOKEHUS JJIsl PEIICHUS
CUCTEMBI JIByX YPaBHEHHI ¢ JBYyMsI I€pEMEHHBIMU,
OJTHO M3 KOTOPBIX HE SIBISETCS TMHEHHBIM. Peuamsb
TEKCTOBBIE 33]Ia4l, B KOTOPBIX CUCTEMA JBYX
YPaBHEHUU C JIBYMSI IEPEMEHHBIMHU SIBJISICTCS
MaTeMaTUYECKO MOJIENIbIO pealbHOTO Ipoliecca, U
WHTEPIIPETHPOBATH PE3YJIBTAT PEUICHHS CHCTEMBI
12  |PemeHue KBaJpaTHBIX 6 7
HEPaBEHCTB
13 |Cuctembl ypaBHEHHUH € 5 7
NIBYMsI IEPEMEHHBIMU
IloBTOpEHUE M
CHUCTeMATH3aIUsl Y4eOHOr o 1 1
MaTepuasa
KontponbHas padota Ne 3 1 1
I'naBa 3. DiemMeHTBI 21 | 27 [[Ipusooumsv npumepuvl: MaTeMaTHIECKHX
NPUKJIATHOI MATEMATUKH MOJIETICH peaTbHBIX CUTYAIIHA; TPUKIAIHBIX 33]1a4;
NpUOIKEHHBIX BETMUWH; UCTIOTIH30BAHUS
KOMOMHATOPHBIX
MPaBHJI CyMMBI M IPOU3BEACHUS;, CITyYaHBIX
COOBITHIA, BKITFOUAS JIOCTOBEPHBIC U HEBO3MOKHBIC
COOBITHS; OITBITOB C PABHOBEPOSTHBIMU UCXOJIAMU;
14 MareMaTHueckoe 3 4 |mpeAcTaBlIeHUS CTATHCTUICCKUX JAHHBIX B BUJIC
MOICITHPOBAHHE TaOIuUII, AUarpaMM, rpauKoB; UCIIOIB30BaHUS Be-
15 [[IpoueHTHbBIE 3 4 |POSTHOCTHBIX CBOWCTB OKPYKAIOIINX SBIICHHIA.
pacuéThl onpedeneHus: aOCOMOTHOU MOTPEIIHOCTH,
OTHOCHUTEIILHOM IMOTPEITHOCTH, TOCTOBEPHOTO
16 |AGcomoTHas 1 2 3 |cobbrTHs,
OTHOCUTCJIbHAA HEBO3MOXKHOTO COOBITHS; KJIACCHYECKOE OIpeserne-
[TOrPCUTHOCTH HHE BEPOSITHOCTH;
17 |OcHoBHBIC NpaBuIa 3 4 mpaeuna: KOMOMHATOPHOE TPABHMIO  CYMMBI,
KOMOWHATOPHKH KOMOMHATOPHOE MPAaBUIIO MTPOU3BEICHUS.
18 |Yacrota u BEpOSATHOCTH| 2 2 \Hosacuame u 3anuceiéams (HOPMYIy CIOKHBIX
CIIy4ailHOTO COOBITHS mpoieHToB. [IpoBOAMTH TPOIEHTHBIE PACUEThl C
MICITOJIb30BAHUEM CIIOKHBIX ITPOIICHTOR.
19 |[Kmaccuueckoe 3 4 |Haxo0umb TOYHOCTb MPUOIMKESHHUS 110 TAOJIHIIC
orpezesieHue MpUOMMHKEHHBIX 3HAYCHUH Beu4YUHbI. Vcronbp3oBaTh
BEPOATHOCTH pa3nuyHbie POPMBI 3aKUCH PUOTKEHHOTO




20 |HagampHpie cBemeHus o 3 4 3HaueHus BenuuuHbl. OIICHUBATH TPUOIMIKEHHOE
CTaTUCTUKE 3HAYCHHE BEJIMYMHBI.
0800UMb OIBITHI CO CIIyYalHBIMH UCXOJIaMHU.
IloBTOpenue u 1 1 |Mosicusits u 3armcebBaTh (hopMyITy HAXOXKICHUS
cucreMaTu3anus y4edoHoro YaCTOTHI CIIy4aitHOTO COOBITHS. ONUCHIBAThH
MaTepHaJia CTaTUCTUYECKYIO OLIEHKY BEPOATHOCTH CIIyYalHOTO
Kontponbhas pabota Ne 4 | 1 1 |coObITHs. HaxonuTh BEPOSTHOCTD CIIy4aifHOro
COOBITHS B OTIBITAX C PABHOBEPOSITHBIMU MCXO/IaMHU.
Onucwvigamb 3TaIbl CTATUCTUYECKOTO
nccaeaoBanus. OhopmiIsATh HHPOPMAIIMIO B BHJIC
Tabnui 1 nuarpamM. M3enekats unbopManuio u3
TaOIUI ¥ TuarpaMM. HaxoauTe U IpUBOIUTH
[IPUMEPBI UCIIOIB30BAHUS CTATUCTUYECKUX
XapaKTEPUCTUK COBOKYITHOCTHU JAHHBIX: CpPEJIHEE
3HauEHUE, MOJa, pa3Max, MeIMaHa BEIOOPKHU
I'naBa 4. UncsioBble 21 | 24 [[Ipusooumv npumepuwl. TMOCACAOBATCIBHOCTEH;
MOCJIeI0BATEJIHLHOCTH YUCJIOBBIX MIOCJIEN0BATEIBHOCTEN, B YACTHOCTH
apu(pMETHUECKON 1 TEOMETPHUSCKOHN MPOTPECCHH;
M CII0JIb30BAHUS [1OCJIEI0BATEILHOCTEN B peaIbHON
PKU3HH; 33]1a4, B KOTOPBIX PacCCMaTPUBAIOTCS CYMMBbI
c 0ECKOHEYHBIM YHCJIOM CJIaraeMbIX.
21 Yucnosere nocie 2 8 Onucvisamo:  mowsrus [I0CJIEI0BATEIbHOCTH,
AOBATCIEHOCTH WieHa TOCIEeI0BaTeIbHOCTH; CHOCOOBI  3aJaHus
[1OCJIEIOBATEILHOCTH.
Boluucnsims: 4i€Ha MOCIEI0BATEIbHOCTH,
3aIaHHON (POPMYIIOH N-T0 YJIeHa WM PEKYPPEHTHO.
Dopmynruposams:
22 Apudmernyeckas 4 S lonpenenenus: apupMETHUECKOH NPOrPECcCHH, Ieo-
[porpeccust METPUUYECKON IIPOrPECCUH;
CBOMCTBa 4JIEHOB apu(METHYECKOM M TeoMeTpuye-
CKOW MPOrPECCUN.
3adaseamv apuMETUUECKYIO U TEOMETPUUECKYIO
23 |Cymma n mepBbIX ujieHOB| 4 4 mporpeccuu peKyppeHTHO. 3anucviéams u
aprupMeTHIECKOn noscuams GopMyIbl OOIIETO WieHa
[POrpeccuu apu(METHUECKOW U TI'eOMETPHUYECKOM INPOrpecCcHid.
3anuceiBaTh W JIOKa3bIBaTh: (OPMYJIBI CYMMBI 7
MEePBBIX WICHOB apu(METUIECKON M T€OMETPUUYECKOMH]
nporpeccuii; (OpMyInbl, BBIpaXKalIlUe CBOMCTBA
24 I'eomerpuueckas 3 4 |41eHOB  apu(pMETHUECKOH M TEeOMETPHUECKOMN
[POTPECCUS [POTrPECCUI.
Borancnsate cymMMy OECKOHEYHOW T'€OMETpHUYECKOM
25 |Cymma n TepBBIX 4WIEHOB| 3 3 [mporpeccun, y kotopoi [g] < 1.
rCOMETPUUECKOI [IpencraBnsaTh OeCKOHEUHBbIE MEPUOAUYECKHE TpodU
nporpeccun B BHUJE OOBIKHOBEHHBIX apU(pMETHUYEeCKOH U
26 [Cymma Geckoneunoi 3 3 [FEOMETPUYECKOM  MpOrpeccui.  3anuChiBaTh M
reOMeTPHYECKOi MOKa3bIBaTh: (POPMYJIBI CyMMBI 71 TIEPBBIX UJICHOB

[IPOIPECCUH, Y KOTOPOH
g<1

apuPMETHUUECKON M TEOMETPUYECKON MPOTPECCHIA;
(dbopMyInbl,  BBIpaXKaroIllle  CBOIICTBA  YJICHOB




[ToBTOpEeHME U 1 1 |apudmerrdeckoit U reOMETPUIECKON MPOTPECCUH.

CUCTeMAaTH3aIHs YIeOHOTO Beraucnsate CyMMy OECKOHEYHOW T'€OMETPHUYECKON
MaTepuasna nporpeccuu, y Kotopoii |g| < 1.
KontponbHast padora Ne 5 | 1 1 [[IpeacraBnare 6eCKOHEUHBIE IEPUOJUUECKUE TPOOU

B BUJIC OOBIKHOBEHHBIX.

IloBTOpEHUE M
cCHCTeMaTH3auus y4e0HOro 10 | 24

MaTepuaia
YipaxxHeHUS 9 23
1Sl TOBTOPEHUS Kypca
KonTponbHas padota Ne 6 1 1
HUTOI'O: 102 | 136
CornacoBaHo: CornacoBaHo:
[Tpotokomn Ne 1 3acenanust METOUYECKOTO OO0BETUHEHUS
yuurtenedr MBOY OOIL Ne 13 3amecTtuTens aupekropa no YBP
« » 20  roma O.A.IlaBnenko

« » 20 roma

PyxoBonurens MO
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