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IL1anupyeMble pe3y/JabTAThl OCBOEHHS COAEPKAHUS Kypca ajareopbl

N3ydeHne anreOpbl IO JAaHHOW MpOrpaMMe CHOCOOCTBYET (OPMHUPOBAHUIO Y  YUaIIUXCS

JIMIHOCTHBIX, METAlPECIMETHBIX M TIPEAMETHBIX Ppe3yjbTaToB 06y‘I€HI/Iﬂ, COOTBCTCTBYIOIIHUX

TpeboBanusm DenepasbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIAPTAa OCHOBHOTO OOIIEro

oOpa3oBaHUsI.
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5)
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7)

JIN4HOCTHBIE Pe3yJIbTATHI:
BOCIIUTAaHHE POCCUICKON TIpakJaHCKOM HISCHTHMYHOCTU: MAaTpPUOTU3MA, yBaxkeHHs K OTeuecTBy,
OCO3HAHUE BKJIAJIa OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE MUPOBOU HAYKH;
OTBETCTBEHHOE OTHOLIEHHE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTh 00YJaromMXCsl K CaMOPa3BUTHIO
1 caM000pa30BaHUIO Ha OCHOBE MOTHBALIMU K OOYUEHUIO U MTO3HAHUIO;
OCO3HAHHBII BBIOOP M MOCTPOEHHE ANbHENIIEH HHIUBUYaIbHOW TpaeKTOPUH 00pa3oBaHus Ha Oaze
OPUEHTHUPOBKH B MHUpe mnpodeccuili U NpodecCUOHATbHBIX MPEANOUYTEHUN ¢ Y4ETOM YCTOMYMBBIX
M03HABATEIbHBIX MHTEPECOB, @ TAKKE€ Ha OCHOBE (POPMHMPOBAHMS YBAKUTEIHHOIO OTHOIIEHHUS K
TPYyZy, Pa3BUTHE OIBITA YYACTHS B COLUAIBHO 3HAYUMOM TPY/JIE;
YMEHHE KOHTPOJIMPOBATH IPOLIECC U PE3YNbTAT Y4eOHOU U MaTEMaTHUECKON AEATENbHOCTH;
KPUTUYHOCTb MBIIIJICHUS, UHUIIMATHBA, HAXOXYMBOCTh, AKTUBHOCTb IPU PELICHUHA MATEMATUYECKUX
3az1a4.
MeranpeamMeTHble pe3yJabTaThl:
YMEHHUE CaMOCTOSITEIbHO ONPEEIATh LEIU CBOEro 00yueHHsl, CTaBUTh U (pOpMyInpoBaTh 1isl ceds
HOBBIE 33/1a44 B y4€0e, pa3BUBATh MOTHBBI M HHTEPECHI CBOEH MI03HABATEIILHON JEATEIbHOCTH;
YMEHHE COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMHM PE3YyJIbTaTaMH, OCYILECTBJIATb KOHTPOJIb
CBOEH JIEATEIILHOCTHU B MPOLIECCE TOCTHXKEHUS pe3ysIbTarTa, ONpeaesaTh CocoObl AEHCTBUI B paMKax
IIPE/UIOKEHHBIX YCJIOBUH W TpeOOBaHMM, KOPPEKTUPOBATH CBOM JAEHUCTBUS B COOTBETCTBUU C
U3MEHSIOIIENCS CUTyaluen;
YMEHHE  ONpEeNeNsATb  IOHATUS,  co3/JaBaThb  OOOOIIEHWs,  yCTaHAaBIMBaTh  AHAJIOIUHU,
KJ1accu(UIUPOBATh, CAMOCTOSATENILHO BHIOUPATh OCHOBAHUS M KPUTEPUU JUTsl KilaccuuKaluy;
YMEHHE YCTAaHABIMBAThb IPUYMHHO-CIECICTBEHHBIE CBS3HM, CTPOUTH JIOTMYECKOE PpacCyXICHHE,
YMO3aKJIl04eHUe (MHAYKTUBHOE, IeIyKTUBHOE U 110 aHAJIOTUN) U JeaTh BBIBOIbI;
pa3BUTHE KOMIIETEHTHOCTH B OOJIACTM HCMOJb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOT Ui
NepBOHAYANIbHBIE MTPEJCTABICHUS 00 HJIesIX U O METOJIaX MAaTeMAaTHKU KaK 00 YHHUBEPCAJIbHOM SI3bIKE
HayKU U TEXHUKHU, O CPEJICTBE MOJEIMPOBAHNS SBJICHUHN U IIPOLIECCOB;
yMEHHE BHUAETh MATEeMaTHYECKyIO 337ady B KOHTEKCTE€ TMPOOJIEMHONW CUTyallud B JPYTUX

JUCHHUIIIIMHAX, B Opr)KaIOH_ICﬁ JKH3HH,



8) yMmMeHHMe HaxXOAWTh B pa3IMYHBIX HWCTOYHHMKAX HHGPOPMAIMIO, HEOOXOIUMYIO JUIS PEUICHUS

MaTeMaTH4YeCKUX  3aJa4, ¢  NOpPeACTaBIsATh ¢ B MOHATHOM  ¢opme, NPUHUMATH

pelIeHue B yCIOBUSAX HEMOJIHON WM U30BITOYHOM, TOYHOM MM BEPOATHOCTHON MH(OPMAIINH;

9) yMmeHMe MOHMMATh M UCIOJIb30BATh MAaTEMATHYECKUE CPEJICTBA HATJISITHOCTH (FpadHKH, TaOIHIIbI,

CXEMBI U IIp) JJI WTIOCTpali, UHTCPIIPETANH, apryMCHTAlUU,

10) yMeHuMe BBIIBUTATh TUIIOTE3bI IPU PEILICHUH 3aJ1a4H, [IOHUMATh HEOOXO0AUMOCTh UX TIPOBEPKH;

11) noHMMaHKe CYIIHOCTH AJITOPUTMUYECKUX IMPEANUCAHUN U YMEHUE JCHCTBOBATh B COOTBETCTBHHU C

MPCATIOKCHHBIM AJITOPUTMOM.

IIpenmeTHble pe3yabTaThl:

1) OCO3HAaHUE 3HAYCHUA MaTCMaTHUKU JJIs HOBCG)IHGBHOﬁ JKU3HHU YCJIOBCKA,

2) MpeacTaBIeHHe 0 MaTeMaTHUYECKO Hayke Kak cepe MaTeMaTHYeCKO# JAeATebHOCTH, 00 dTanax eé

pasBuTyUA, O €€ 3HAUNMOCTH JJI pa3sBUTUA UBUIIU3AlIHU U,

3) pasBuTHE yMEHHI paboTaTh ¢ y4eOHBIM MATEMAaTHYECKUM TEKCTOM (aHaJIM3UpPOBATh, H3BJICKATH

HEOOXOMMMYI0 HH(OpPMAIIUI0), TOYHO W TPAMOTHO BBIpaKaTh CBOM MBICIH C TNPUMEHECHHEM

MaTeMaTHIYEeCKOMN TEPMHUHOJIOTUM W  CHUMBOJIMKH, TIPOBOAWUTH KJ'IaCCI/I(bI/IKaHI/II/I, JJOTUYCCKUEC

000CHOBAHMS,

4) BrajsieHre 0a30BBIM MOHATUIHBIM aMapaToM MO0 OCHOBHBIM pa3/ieiiaM COJICPIKaHMS;

5) cucremaruyeckue 3HaHUS O PYHKIIUSIX U UX CBOWCTBAX;

IIPAKTUYECKH 3HAYMMBIE MAaTE€MaTHYECKHE YMEHHS W HaBBIKM, UX INPUMEHEHHE K PEIICHUIO
MaTEeMaTUYECKUX M HEMATEMAaTUYECKUX 3a1a4, ITPEAITOIAraloniee YMEHHUS:

BBIIIOJIHATh BBIYMCIICHUS C JCHCTBUTEIBHBIMM 4YMCIAMH; pellaTb YpaBHEHUs, HEPAaBEHCTBA,
CUCTEMbI YPAaBHEHUI Y HEPABECHCTB;

pelaTh TEKCTOBbIE 3aJjauyd apu(PMETHYECKUM CIIOCOOOM, C MOMOLIbI COCTABIECHUS M PELICHUs
YPaBHEHHUM, CUCTEM YPAaBHEHUIN U HEPABEHCTB;

UCIOJIb30BATh aIreOpanyecKuil SA3bIK U1 OMMCAHUS IPEIMETOB OKPYKAIOIIEr0 MUpa U CO3JIaHHs
COOTBETCTBYIOIINX MAaTEMaTUYECKUX MOJIEIIEH;

IIPOBOJUTH NPAKTUYECKUE PACYETHI: BBIYUCICHHUS C IPOLICHTAMHU, BBIUYUCICHHUSI C UYUCIOBBIMU
[IOCJIEOBATEIbHOCTAMHY,  BBIYMCICHUS  CTATUCTUYECKUX  XapAaKTEPUCTHK,  BBIIOJIHEHUE
NpUOIINKEHHBIX BBIYMCICHUH;

BBITOJIHATH TOXK/IECTBEHHbIE TPe0OPa30BaHUS PALIMOHAIBHBIX BBIPAXKCHUIA;

BBIINIOJIHATH OTIEpalMM HaJl MHOKECTBAMY;

uccleIoBaTh GYHKIMHU U CTPOUTH UX TPaUKH;

YUTaTh M HCIOJb30BaTh HH(POPMALMIO, TPEACTABICHHYIO B BHJE TaOJHMLBL, JAUArpaMMbl
(cronGuaToi MM KPyroBoi);

peuiaTb HpOCTCfIH.IPIC KOMGI/IHaTOpHBIC 3aaa4u.

2



IlnanupyemMble pe3vJbTaThl 00VUeHHs ajredpe B 7—9 kaaccax

AJZ2€6DCZI/£1{€CKM€ BbIPAINCEHUA

BbInycKHMK HAy4YUTCS:
® OTIEPUPOBATH TMOHIATUIMHU «TOXKJECTBO», «TOXKIECTBEHHOE NpeoOpa3oBaHUE», pelaTh 3a/]auH,
cozepkamue OyKBeHHBIC JJaHHBIE, pad0TaTh ¢ (OPMYIIaMHu;
® ONEPUPOBATH  TOHITHEM  «KBAJPATHBIA  KOPEHb»,  MNPHUMEHSATh €ro B  BBIYUCICHHSIX;
BBITIOJIHATE [IPE0Opa30BaHNE BBIPAKECHUH, COACPKAIIMX CTENCHW C IEJBIMH TIOKa3aTelsIMH U
KBaJ[paTHbIC KOPHHU;
® BEHITIOJIHATh TOXKJECTBEHHBIE TIPEOOpa30BaHMs PAIMOHATBHBIX BBIPAKEHHN HAa OCHOBE IPAaBUI
NEWCTBUI HaJl MHOTOYJICHAMH M alreOpandecKuMu Jpo0OsMu;
® BEITIOJIHATH PA3JIOKEHUE MHOTOUJICHOB HA MHOYKUTEIIH.
BbInyCKHHUK MOJYYUT BO3MOKHOCTD:
® BEITIOJIHATH MHOTOIIATOBEIE MPEOOpa30BaHMs PAIIMOHAIBHBIX BBIPKEHH, TPUMEHSS IMUPOKUN HAOOp
CIoco00B U MPUEMOB;
o MIPUMEHSTH TOXJICCTBEHHBIE MPEOOPa30BaHMs ISl PEIICHUS 3a/1a4 W3 PA3JUYHBIX PA3/IeioB
Kypca.
Ypasnenus

BbINMyCKHUK HAYYUTCS:

® pelaTh OCHOBHBIE BUJIbI PAIMOHAIBHBIX YPABHEHHM C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX YPaBHEHUI
C IByMS IEPEMEHHBIMH;

®[IOHMMATh ypaBHEHUE KaK BAXXHEHIIYI0 MaTeMaTHYeCKyl0 MOJIeNb Uil ONHCAaHUS M H3YUYECHHUS
pa3zHoo0pa3HbIX pealbHbIX CUTYallUi, pelIaTh TEKCTOBbIE 3374l aIreOpanueckuM METOI0M;

® [IPUMEHSATH TpaduyecKre MPeCTaBICHUs JUIsl UCCIEAOBAHUS YpaBHEHUM, UCCIICOBAHUS U PELICHUS
CUCTEM YpaBHEHHUU C ABYMS [IEPEMEHHbBIMHU.
BbinyCKHUK MOJIYy4YUT BO3MOKHOCTD:

®OBJIQJICTh CIEHUANBHBIMU TpUEMAMU pEIICHUsS YpPaBHEHWW M CHCTEM YpPaBHEHUI; YBEPEHHO
MPUMEHTh anmapaTr ypaBHEHHM A pelleHUs pa3HOOOpas3HbIX 3a/lad U3 MaTEMaTHKH, CMEXHBIX
MIPEeIMETOB, MPAKTUKH;

®IPUMEHATh TpaduyecKue TMPEACTABICHUS ISl HWCCIENOBaHUS YpaBHEHUW, CHCTEM YpaBHEHHH,
cojJiepKalux OyKBeHHbIE KOI(D(DUIIMESHTHI.

Hepasencmea

BrinyckHUK HAy4YHTCH:

®[IOHMMATh TEPMHUHOJIOTUI0O U CHUMBOJMKY, CBSI3aHHbIE C OTHONIEHUEM HEPABEHCTBA, CBOMCTBA
YHUCJIOBBIX HEPABEHCTB;

® pCUIATh JIMHEWHbIE HCPAaBCHCTBA C OJIHOM nepeMeHHoﬁ N UX CUCTCMBI,
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e peniaTh KBaJIpaTHbIE HEPABEHCTBA C OTIOPOM HA rpaUuecKue MPeICTaBICHHS,

®[IPUMEHATH Aannapar HEPaBEHCTB JUIs pelIeHHs 3aJad M3 pPa3jIMyHbIX pas3fesioB  Kypca.
BbInyCKHUK MOJy4YUT BO3MOKHOCTD:

® OCBOUTH pa3HOOOpa3Hble NPUEMBI JIOKA3aTENbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSATH armapar
HEPaBEHCTB JUIS PEIICHHUs Pa3HOOOPa3HBIX MATEMATUYECKHUX 3a/1ad, 33Jad U3 CMEXKHBIX IPEIMETOB U
MIPaKTUKU;

® [IPUMEHATh IpaduuecKkue NPEACTABICHUS Uil HCCIEJOBAaHUS HEPABEHCTB, CHUCTEM HEPaBEHCTB,
coziepKamux OyKBeHHbIE KOI()(DUICHTHI.

Yucnoswvle MHodICECMBA

BoInycKHUK HAYy4YHTCS:

® [IOHNMATh TEPMHUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIC C MOHSITHEM MHOXECTBA, BBITIOJNHATEH OTCPAIH
HaJl MHOXXECTBaMH,

® 1ICIT0JTb30BaTh HAYAJIbHBIC MTPEJICTABICHUS O MHOXKECTBE JICUCTBUTEIHHBIX YUCEIL.
BbInyCKHUK MOJYyYUT BO3MOKHOCTD:

® pPa3BHUBATH MPEJICTABICHUE O MHOXKECTBAX;

®pa3BHUBATh NPEJCTABJICHHE O YHCIE W YHCIOBBIX CHCTEMaX OT HATypPabHBIX JIO JECHCTBUTEIBHBIX
YHCell; O POJIM BBIYUCICHUN B IPAKTHKE;

®pa3BUTh M YIUIYOUTh 3HAHUA O JACCATUYHOW 3amUCH JEHCTBUTENBHBIX 4YMceN (NMEepUOAMYECKUE U
HETIEPUOINIECKUE APOOH).
DyHryuu
BbINyCKHUK HAYYUTCS:

®[IOHMMAaThb M UCIOJb30BaTh (PYHKIMOHAIbHBIE TOHATUA, S3BIK (TEPMUHBI, CHMBOJIHMYECKUE
0003HaYCHHS);

® CTPOUTH TpaUKU 3IEMEHTAPHBIX (DYHKIUM, UCCIe0BAaTh CBOWCTBA YMCIIOBBIX (DYHKIIMI Ha OCHOBE
W3YYEHHUS MMOBEJCHHS UX TPapUKOB;

® IOHUMATh (PYHKIMIO KaK BaYKHEHIIYI0 MaTEMaTHUECKYI0 MOJIEIb Ui OMHCAHUSI POIIECCOB U SIBJICHUN
OKPY)KAIOIIEr0 MHpa, MPUMEHATh (YHKIMOHAIBHBIA S3BIK JJIS ONHUCAaHUSA U HCCIEIOBAHUA
3aBUCHUMOCTEH MEXy (PU3HMUECKUMU BEIMYMHAMU,

® [IOHMUMATh M HCIOJIb30BaTh S3BIK MOCIEN0OBATENLHOCTEH (TEPMUHBI, CUMBOJIHYECKHE 0003HAYCHMUS);
MPUMEHSTH (POPMYIIBI, CBSI3aHHBIE C apU(PMETHUYECKOW M TeOMETPUIECKON IPOTPECCHUsIMU, U armapar,
chOpMUPOBAHHBIN TPH W3YYEHUU JAPYIUX pa3AeNoB Kypca, K pPEUIeHUIO 3ajJad, B TOM YHUCIE C
KOHTEKCTOM M3 peajbHOMN KU3HU.
BhInyCKHHUK MOJY4YUT BO3MOKHOCTh:

® [IPOBOAUTDL UCCIICNOBAaHNSA, CBA3AHHBIC C U3YYCHUCM CBOMCTB (I)YHKHHﬁ, B TOM 4YHCJIC C



® IICTIOJIb30BAHUEM KOMIIBIOTEpA; Ha OCHOBE I'pa)MKOB M3yYEHHBIX (DYHKIUN CTPOUTH O0Jiee CIOKHBIE
rpaduky (KyCOYHO-3aJaHHbIE, C «BBIKOJIOTHIMIY TOYKAMH U T. I1.);

®UICTIOJIb30BAaTh  (DYHKIHMOHAIbHBIE MPEJCTABICHUS W  CBOMCTBA  (DyHKUMH A pemieHus
MaTeMaTUYeCKUX 3a/1a4 U3 Pa3IMYHbIX Pa3zeioB Kypca;

e periatb KOMOWHUPOBAHHBIC 33/1a49H C MPUMEHEHHEM (OPMYII N-TO WiIEHAa U CyMMBI N MEPBHIX YJICHOB
apu(METHYECKOW W TEOMETPHUYECKOW MpOTpecCid, MPUMEHssI MPH STOM amnmnapar ypaBHEHHHA W
HEPaBEHCTB;

®IOHUMATh AapU(PMETHYECKYI0O W T'COMETPUYECKYI0 MpPOTPecCHH Kak (YHKIUH HATYpaJbHOTO
apryMeHTa; CBS3BIBATh apH(PMETHUECKYIO TPOTPECCHIO C JIMHEHHBIM POCTOM, TEOMETPUIECKYI0 — C
AKCTIOHEHITHAIIBHBIM POCTOM.

Dnemernmol NPUKIAOHOU MAMEMAMUKU

BoInycKHUK HAYYHTCSI:

® 1ICIIOJIB30BAaTh B XO€ peHIeHI/IH 3a1a4 SHGMGHTapHBIe HpeHCTaBHeHI/Iﬂ, CBA3AHHBIC C HpI/I6J'II/I)KéHHI)IMI/I
3HAYCHUAMU BCINYNH,

® 1ICIT0JTF30BATh MTPOCTEHIIIHIE CITOCOOBI TIPEICTABICHUS U aHAIN3a CTATUCTHYCCKUX JIAHHBIX;

® HAXOJIUTH OTHOCI/IT@J’IBHYIO '—IaCTOTy nu BepOHTHOCTI) CHy‘I&ﬁHOFO CO6I)ITI/I$I;

epemaTh KOMOWHATOPHBIC 3aJladyd  Ha HaxOXJCHUE dYHCiIa OOBEKTOB WM  KOMOWHAIWH.
BbInycKHHUK MOJYyYHT BO3MOKHOCTD:

®IOHATh, YTO YHCJIOBBIC JIAHHBIC, KOTOPBIC HCIIOJB3YIOTCS JUIA XapaKTEPHUCTHKH OOBEKTOB
OKPYKAIOIIEr0  MHUpPA, SBISIFOTCS  NMPCHMYIICCTBCHHO MPUOMMKEHHBIMH, 9YTO IO  3allKCH
NPUOIMKEHHBIX 3HAYCHHWH, COJEpIKAIUXCss B HMH(MOPMAIMOHHBIX HMCTOYHHKAX, MOXKHO CYIUTh O
MOTPEITHOCTH MPUOIMKCHHS,

® [IOHSTh, YTO IMOTPEIIHOCTh PE3y/IbTaTa BBIYMCICHHH JODKHA OBITH COM3MEpPHMMa C IMOTPEIIHOCTHIO
HMCXOHBIX JTAaHHBIX;

¢ [IPHOOPECTH IEePBOHAYAIBHBIA OIBIT OpraHW3alMd cOOpa JaHHBIX IPH IPOBEJACHHHM OIpOca
OOIIECTBEHHOTO MHEHUS, OCYIICCTBIISATh WX aHAIU3, MPEACTABIAThH PE3yJbTaThl ONPOCa B BHIC
Ta0JIMIIBI, THArPAMMBbIL;

e IpUOOPECTH  OMNBIT TPOBEICHHSI CIYYalHBIX 3KCIIEPUMEHTOB, B TOM WYHCJIE€ C TOMOIIBIO
KOMITBIOTEPHOTO MOJICTTUPOBAHUSI, MHTEPIIPETALIUN UX PE3YIbTATOB;

® HAYYUTHCS HEKOTOPBIM CHEIHAIBHBIM MPUEMaM pElIeHHs] KOMOWHATOPHBIX 3a/1a4.

CoaepikaHue Kypca

A]ZZ@6DCZMH€CKM€ BbIPAINCECHUA BLIpa)I(eHI/Ie C NICPECMCHHBIMHU. 3HaueHue BBIPAXKCHUS C ICPEMCHHBIMU.

I[OHYCTI/IMBIC S3HA4YCHUA HNCPCMCHHbIX. ToxzaectBo. ToxkaecTBEeHHBIE npeo6pa3013aHI/151 aﬂre6paI/I‘{CCKI/IX

BbIpaKeHUI. Jl0Ka3aTeNbCTBO TOXKIECTB.



CreneHnp ¢ HaTypalbHBIM IIOKa3aTesieM M e€ coiicTBa. OqHowieHbl. OHOWIEH CTaHAAPTHOIO BUJA.
Crenenp onHouneHa. MHorowieHsl. MHorousneH crangaptHoro Buaa. CrteneHb MHorowieHa. CioskeHue,
BBIYMTAHUE U YMHOXEHHE MHOTOWIEHOB. DOPMYJIbI COKPALEHHOIO YMHOXKEHUS: KBalpaT CyMMBI U KBajpar
Pa3HOCTH JIBYX BBIPaKEHUH, IPOU3BEIEHUE PA3HOCTU U CYMMBI JBYX BbIpakeHUH. Pa3noxeHne MHOro4ieHa
Ha MHOXUTeNU. BbiHEceHHne oOuiero MHOXKUTENs 3a CKOOkU. MeToJ rpynnupoBku. PazHOCTh KBaipaToB
nByX BblpakeHHd. Cymma M pa3HOCTh KyOOB ABYyX BblpaxeHuil. KBagparubiii Tpéxunen. Kopenb
KBajpaTHOro TpéxwieHa. CBoiicTBa KBajpaTHOro TpéxuieHa. PasnolkeHue KBaapaTHOro TpEXUieHa Ha
MHOKHUTEJIH.

Panmonansubie Beipakenus. llenbie Bwipaxenusi. J[poOHble BbIpakeHus. ParmonanbHas 1poOb.
OCHOBHOE CBOMCTBO pallMOHaIbHOM 1poOu. CioxkeHue, BBIYUTAHUE, YMHOKEHUE U JIeJIEHUE PallMOHAIbHbIX
npobeii. Bo3Benenue panroHalbHON IpoOM B CTeneHb. T0KJIeCTBEHHBbIE MpeoOpa3oBaHUs pallMOHAIbHBIX
BbIpakeHui. CTeneHb ¢ LeNbIM NIoKa3aTesleM U €€ CBONCTBA.

KBanparuble xopHu. ApudmeTnueckuil KBaJpaTHBIH KOpeHb M ero cBoiicTBa. ToxaecTBEHHbIE
npeoOpa3oBaHMsl BEIPAKEHUH, COJIEpKAILUX KBAJpaTHbIE KOPHH.

Ypasnenus

VpaBHenue c¢ ogHoM mnepemeHHo. KopeHb ypaBHeHus. PaBHOocuibHbIE ypaBHeHUs. (CBOHCTBa
YpaBHEHUH ¢ OJHOM MEpeMEHHOW. YpaBHEHHME KaK  MaTremMaThyeckas MOJEiIb  pealbHOU
cutyauuu. JluHelHoe ypaBHeHue. KBagpatHoe ypaBHeHue. dDopmyna KOpHEW KBaJApaTHOTO ypaBHEHHS.
Teopema Buera. PamuonanbHble ypaBHEHHs. PellleHuWE panMOHAIBHBIX YpPaBHEHUM, CBOISAIIMXCS K
JMHEWHBIM WA K KBaJpaTHbIM YypaBHEHHUsM. PelleHHe TEKCTOBBIX 3aJady C IMOMOIIbI PalMOHAIbHBIX
YpaBHEHUH.

VYpaBHeHHe C AByMs MepeMeHHBIMH. ['paduk ypaBHeHUS ¢ JAByMs IepeMeHHbIMU. JInHeiHoe
ypaBHEHHUE C ABYMs [IEPEMEHHBIMH U €ro Ipaduk.

Cucrembl ypaBHEHUH ¢ IBYMs MepeMeHHBIMH. [ paduueckuii MEeTO 1 pelieHrs CUCTEMbl YpaBHEHUH ¢
JIBYMsI TIEpPEMEHHBIMU. PelieHue cucreM ypaBHEHH METOJOM IOJCTAaHOBKU U cioxkeHus. Cucrema AByX
YpaBHEHUH C ABYMsI IEPEMEHHBIMH KaK MOJIEJIb PEalbHOM CUTyaluu.

Hepasencmesa

UucnoBble HepaBeHCTBA W UX cBoWcrBa. ClIO)KEHME M YMHOXKEHHUE YHCIIOBBIX HEpPAaBEHCTB.
OueHuBaHue 3HaueHUs BbIpaxeHus. HepaBeHCTBO ¢ oAHOW nepeMeHHOW. PaBHOCHIIbHBbIE HEpPaBEHCTBA.
UYucnoBele NpPOMEKYTKHM. JIMHEHHBIE M KBaJpaTHblE HEPAaBEHCTBA C OJHOM mnepeMeHHOW. CHcTeMbl
HEPABEHCTB C OJHOM MEPEMEHHOM.

Yucnosvle mHoxcecmsa

MHOeCcTBO U ero 3jaeMeHThl. CIocoObI 3aJlaHus MHOXKeCTB. PaBHBIE MHOKECTBa. HYCTOC
MHOXKCCTBO. ITogMHOXKECTBO. OHCpaLII/II/I Haza MHO>XKECCTBaMMU. I/IJIJIIOCTpaLII/I}I COOTHOIIICHUI

MCKAY MHOXCECTBAMU C NNOMOIIBIO AUarpamMmm Bﬁnepa. MHoxecTBa HaTypaJIbHBIX, LCJIbIX, PAallUOHAJIbHBIX



m
grcen. ParoHanbHOE YMCIO Kak ApoOb BHIA —> e meZ, neEN, u kak OecKOHEYHas MEePHUOIUYECKast

necsatuuHas ApoOb. IlpeacraBienne o0 MppanMOHATBLHOM dHKCiIe. MHOXXKECTBO JIEHCTBUTENBHBIX YHCEIL.
[IpencraBnenne AEHCTBUTEIBHOTO 4YHCIa B BHICNOSCKOHEYHON HEMEPUOJUUECKOW NECATUYHOU JIPOOH.
CpaBHenue neiicTBuTenbHBIX yrcen. CBsi3b Mex 1y MHOKecTBamu N, Z, Q, R.

DyHryuu

YucaoBble pyHKumMu

OyHKIMOHANBHBIE 3aBUCUMOCTH MeXay BenuunHamu. [lonstue ¢yakmuun. DyHKOus Kak
MaTeMaTH4eckass MoOJeNb peanbHOro nmporecca. OOmacte ompeaeneHus W 001acTh  3HAYCHUS
¢yukun. CriocoOs! 3amanust GpyHkuuu. I'papuk pynxunuu. [loctpoenue rpadpukoB QyHKIUN € TOMOIIBIO
npeobpazoBanuii ¢uryp. Hymu ¢ynkuauu. I[Ipomexyrku 3HakomocTostHCTBAa (QyHKmuu. [IpomexyTku
BO3pacTaHusi ¥ yObiBaHusl GyHkuuu. JIuHeliHas QyHkuus, oOpaTHasi MPONOPLHOHATIBHOCTh, KBapaTUYHAas
dynxmms, GyHKIMs Y=+/x, HX CBOHCTBA U TPaUKH.

YucoBblie Moc/1e10BaTEILHOCTH

[Tonsitne uwnciaoBoi mnocienoBareabHOCTH. KoHeuHble M OECKOHEYHbIE MOCIE0BATEIHLHOCTH.
CriocoObl 3aaHusl MOCNIEOBATEIBLHOCTU. ApH(pMeTHUecKas U reomeTrpuyeckas mnporpeccuu. CpoiicTBa
YICHOB apu(PMETHYECKON M TreoMeTpuuecKoi mporpeccuid. @opMyiibl o0mero wieHa apu@meTHdeckon u
reOMETPUUECKO Tporpeccuii. @opmysbl CyMMBI N TIEPBBIX WICHOB apu(METHUECKOW W TE€OMETPHYECKOM
nporpeccuii. Cymma OECKOHEUHOW TreoMeTpHYecKo mporpeccuu, y kotopou || < 1. IlpeacraBieHue
OCCKOHEYHOM MEePUOANIECKON IECATUIHON ApOOH B BUIE OOBIKHOBEHHOU JAPOOH.

Dnemenmol NPUKIAOHOU MAMEMAMUKU

MaremaTudeckoe MOJCIIMPOBAHUC. HpOI_[eHTHI)Ie paC‘IéTBI. (DOPMYJ'Ia CJIOKHBIX IIPOLICHTOB.
HpI/I6J'II/I}KéHHI)Ie BbIYHCICHUSA. AOCONIOTHASE M OTHOCHUTEILHAS IMOrpeIIHOCTH. OCHOBHBIE IpaBuJia
KOM6I/IHaTOpI/IKI/I. YacroTa u BEPOATHOCTDH CquaﬁHOFO coorrTus. Kimaccuueckoe OIpeCaACIICHUE BEPOATHOCTHU.
HauanpHbie CBCICHUS O CTAaTHUCTHKCE. HpeﬂCTaBHeHI/Ie JaHHbIX B BHJIC Ta6J'II/ILI, KPYroBbIX H CTOJI0YATHIX
Juarpamm, Fpa(I)I/IKOB. CraTucTUuecKue XapaKTCPpUCTUKN COBOKYITHOCTU HAHHBIX: CPCAHCC 3HAYCHUEC, MOJaA,
pasMax, MCiuaHa BBI60pKI/I.

A]Z2€6Da 6 UucniopudecKkom paseumuu

3aposxieHue anreOpbl, KHUTa O BOCCTAHOBJICHUH M MMPOTUBONOCTABIEHUU MyxaMmMena ainb-X0ope3Mu.
Hcropus (dbopmupoBaHus MaTeMaTH4ECKOIrO SI3BIKA. Kak 3apoAnIIach naes
KoopauHaT. OTKpBITHE UPPALUOHATBHOCTU. W3 HCTOpHM BO3ZHUKHOBEHHUS (OPMYIT JIsl pelIeHns ypaBHEHUIH
3-it u 4-ii creneneil. Mcropus passutus noustus gpynkuuu. Kak 3aponunace treopust BepostHocTeil. Uncna
®ubonauun. 3agaya JI. [Muzanckoro (Pubonayun) o kponukax. JI. ®. Marnunkuit. I1. JI. YeOprmés. H. U.
Jlo6aueBckuii. B. 5. bynskosckuii. A. H. Konmoropos. ®. Buer. I1. ®epma. P. Jlekapt. H. Tapranes. Jl.
Kapnano. H. Abenb. b. ITackans. JI. IIn3aHcKkui. K. l"aycc.
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S = S S XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITeIbHOCTH YUEHHKA
s = Conepxxanue y4eOHOro Marepuasa Z 2 (Ha ypOBHE yUeBHBIX AciiCTBHIA)
o =
I'naea 1. JInneiinoe ypaBHeHue ¢ OIHOI NepeMeHHOM 15
1 BBenenue B anredpy 3 Pacnosnasams 4nucnoBble BbIpaXKEHHUS] M BBIPAXKEHUS C MEPEMEHHBIMHU,
- - 5 JUHEHHble  ypaBHeHUsA. lIpuBoaWTe  mpuMeEpbl  BBIPAXEHUH  C
2 JInneliHOE ypaBHEHHE C OJTHOH IEPEMEHHOH 5 NIEPEMEHHBIMY, JIMHEHHBIX ypaBHEHHHA. (COCTaBIATH  BBIPAKEHUE
3 PelmierHe 3814 ¢ IOMOIIBIO YPABHEHE 5 C MIEPEMEHHBIMU TIO  YCTOBUIO 3a/atH. Bremmonusate npeoOpazoBaHus
BBIPAKEHUI: MPUBOJAUTH MOJOOHBIE CllaraéMbl€, PacKpbIBaTh CKOOKH.
[ToBTOpEHUe U cucTemaTH3alys yueOHOTO MaTepuaa 1 Haxoauth 3HaueHHE BBIpAKEHUS C TMEPEMEHHBIMU MpPH 3aJaHHBIX
3HAUCHMSIX  TepeMeHHbIX.  KmaccuduiupoBarh — anrebpandeckue
Kontponbras pabora Ne 1 1 BhIpaxkeHusl. ONUCHIBATE 1IEJIbIe BHIPAKEHHS.
Dopmynuposams  ONpPENCICHUE JIMHEWHOrO ypaBHeHUd. Pemartb
JUHEHOoe ypaBHeHHe B 001ieM Buje. HTepnpeTupoBarh ypaBHEHUE KaK
MaTEeMaTHYECKyI0 MOJielb peanbHON curyauuu. OIUCHIBAaTh CXEMY
pelleHrs TeKCTOBOM 3a/1auM, IPUMEHSTh € AJIsl pelieHus 3a1a4
I'nasa 2. llenble BbIpaKeHUs 52
4 TO0XIECTBEHHO paBHbIE BbhIpaXeHus. ToxaecTsa 2 Dopmynuposamy.:
onpeoeiieHus; TOXKICCTBEHHO PaBHBIX BBIPAKEHUI, TOXK/IECTBA, CTEIICHU
5 CTenenb ¢ HaTypaJIbHBIM MOKa3aTeNeM 3 C HaTypalbHbIM [IOKa3aTeleM, OJHOWIEeHa, CTaHIapTHOTO BHJA
6 CBOICTBA CTETCHN C HATYPATHHBIM MOKa3aTeneM 3 ofHOUNeHa, Kod(hduireHTa  OIHOUIEHA, CTENEHH  OJHOWICHA,
MHOTOYJIEHa, CTENIEH! MHOTOYJICHA;
7 OpnHowIEHBI 2 ceoticmea: CTENIEHH ¢ HaTypallbHBIM TIOKa3aTelieM, 3HaKa CTENeHH;
npasuna: J0Ka3aTeIbCTBA TOXKAECTB, YMHOXEHHS OJHOUYWICHAa Ha
8 MHorouseHsl 1
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S o XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeIbHOCTH YUCHHKA
s = Coaepixkanue yueOHOro MaTepuajia Z 2 (Ha ypOBHE yueOHBIX AciCTBHIA)
s =
9 CrnoxeHue ¥ BBIYUTAHUE MHOTOUYJICHOB 3 MHOTOYJICH, YMHOKEHUSI MHOTOUWICHOB.
/Jlokazvleams  CBOWCTBA CTENEHUM C HATYpalbHBIM IIOKa3aTeJIeM.
Koutposbhas pabora Ne 2 1 3anuchIBaTh U 10Ka3bIBaTh (DOPMYJIbI: IPOU3BENEHUS CYMMBI U Pa3HOCTHU
10 | YMHOXeHHe 0THOWIeHa Ha MHOTOWIEH 4 JBYX BBIPQXEHHH, Pa3HOCTH KBAJpaTOB JIBYX BBIPAKEHWH, KBajpara
CYMMBl M KBajjpaTa pa3HOCTH JIByX BBbIpaXX€HUI, CyMMBbl KyOOB U
11 | YMHOXEHHE MHOTOYJICHA HA MHOTO4JICH 4 pa3HOCTH KyOOB JIBYX BBIPaXKECHU.
Bviuucnames  3HaueHWE  BBIPAXKEHHH € MepeMEHHbIMU. [IpuMeHsTh
12 | PasnoxxeHHe MHOrOSICHOB Ha MHOXHTEH. BEIHeCeHHE 3 CBOMCTBa cCTemeHW [Uid NpeoOpa3oBaHUsl BbIpaKEeHUH. BBINOIHATH
00miero MHOMKHTENA 32 CKOOKH YMHOKEHUE OJHOWJIEHOB U BO3BEJCHHE OJHOUIEHA B CTEIEHb.
13 | PasnoseHne MHOTOUICHOB HA MHOKHTETH. MeTo 3 [IpuBOINTH OJHOUWIEH K CTAaHAAPTHOMY BH]y. 3allMChIBaTh MHOTOYJIEH B
IPYIITHPOBKH CTaH/JIapTHOM BU/IE, OTIpeIETISATh CTETEHb MHOTOYJICHA.
[Tpeo6pa3oBbIBaTh MPOM3BEIEHUE OJHOYJICHA M MHOTOWIEHA; CYMMBI,
KontponbsHas pabora Ne 3 1 Pa3HOCTH, IPOU3BEJAECHUS JBYX MHOTOUYJIEHOB B MHOTOWIEH. BBINOIHATH
. pa3ioKeHue MHOTOWJIEHAa Ha MHOKUTENIHN CIIOCOOOM BBIHECEHUS OOIIIETro
14 | ITpou3BeneHne pa3HOCTH U CYMMBI JBYX BBIPAKEHHI 3
MHOXHUTEIS 3a CKOOKH, CIIOCOOOM TPYNIHPOBKH, M0 (opmynam
15 | PasHOCTb KBaJpaTOB ABYX BBIPAKCHHUIA 2 COKpAIEHHOTO YMHOXKEHHUS U C NMPUMEHEHHEM HECKOJbKHUX CIOCOOOB.
Hcnonb3oBaTh yka3aHHbIE NpeoOpa3oBaHusl B TPOIECCE pEelICHUs
16 | KBagpar cymMMbI U KBaipaT PasHOCTH [IBYX BbIPaXKCHUH 4 YpaBHEHUH, JOKA3aTEIbCTBA YTBEPKIACHUM, PEIICHUs TEKCTOBBIX 3a/1a4
17 | [IpeoOpa3oBaHrie MHOTOWIEHA B KBAJpaT CyMMbI WU Pa3HOCTU 3
JIBYX BBIPAXECHUI
Kontponsnas padora Ne 4 1
18 | Cymma u pa3HOCTb KyOOB JIBYX BbIpaKeHUH 2
19 | IlpumeHeHune pa3aMyHbIX CIOCOO0B pa3okKeHUsI MHOTOYJIEHA 4
Ha MHOKHUTENH
[ToBTOpEHUE U cucTeMaTH3alnus ydeOHOro MaTepuana 2
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S = O/ICPKANME YHCOHOTO MATECPHATA = S (Ha ypoBHe y4eOHBIX AelicTBHI)
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KonTpomabnas padora Ne 5 1
I'naga 3. ®yHKkuuu 12
20 | CBsa3u Mexay BenuunHaMu. OyHKIUS Ilpusooumsb TipuMeEpbl 3aBUCUMOCTEH MeEXIy BenuuumHamu. Paznnuarhb
1 | 5 5 Cpelu 3aBUCUMOCTEN (PyHKIIMOHAJIbHBIE 3aBUCIMOCTH.
110co6bI 3a1aHHs QyHKLMH Onucvieamsv nowsamus: 3aBUCUMOW W HE3aBHCHMOH TIEPEMEHHBIX,
22 | Ipadux dyrKmmm 2 GbyHKIMM, apryMeHTa (YHKIHH;, CHocoObl 3afaHust  (QYHKIUH.
dopMynHpoBaTh ONpeAesieHus: OoO0JacTH omnpeAeeHus (QyHKIUH,
obnactu 3HaueHU (QyHKUMHU, rpaduka yHKIUU, JTUHEHHOU (yHKIUH,
23 | Jluneninas pynkuums, e€ rpaduk U CBOMCTBA 4 IPSIMOM MIPOTIOPIIMOHATIEHOCTH.
Buvluucname 3HaueHne (GyHKIUM 1O 33laHHOMY 3HAUEHUIO apryMeHTa.
IloBTOpeHNe 1 CHCTEMATH3ALMSL Y4eOHOTO MaTepraa 1 CocraBiaTh TabmuIel 3HaYeHU QyHKIMU. CTpouTh rpaduk QyHKIUH,
Konrponshas paGora No 6 1 3amaHHoi TabmuuHo. [lo rpaduky GyHKIMH, SBISIOMICHCS MOJETBIO
B peaIbHOTO TMpoliecca, OMNPEAEATh XapaKTEpPUCTUKH 3TOr0 Ipolecca.
CrtpouTth rpaduik THHEHHOW (YHKIIUU U TMPSMOU MPOMOPIIMOHATEHOCTH.
OnuceIBaTh CBOMCTBA 3TUX (QYHKITUN
I'naga 4. Cucrembl JIMHEHHBIX YPABHEHHI € ABYMSI epeMEeHHbIMU 19
24 | YpaBHeHUS C IBYMS IIepEMEHHBIMU 2 Ilpusooumsv npumepol: ypaBHEHUS C JABYMs MEPEMEHHBIMH; JTUHEHHOTO
25 | Turen 3 YpaBHEHUS C [JBYMS TI€PEMEHHBIMH; CHCTEMBbl JBYX JIMHEHHBIX
HHEITHOE ypaBHEHHE C ABYMS IIEPEMEHHBIMH 1 €r0 rpaduK YpaBHEHUH ¢ IBYMsI IEPEMEHHBIMU; PEAbHBIX MPOILIECCOB, I KOTOPHIX
26 | CucTembl ypaBHeHHii ¢ ABYMSA niepeMeHHbIME. | padudeckuit 3 ypaBHEHHE C JBYMsI MEPEMEHHBIMH HJIM CHUCTEMa YPaBHEHHH C JBYMS
METO/T PEIIICHHS CHCTEMBI /IBYX JIMHCHHBIX YPABHEHHI ¢ ABYMS MEPEMEHHBIMHU SIBISFOTCSI MATEMAaTUYECKUMU MOJICIISIMH.
TepeMeHHBIMH Onpenensrtpb, SABIASETCS U Mapa YUCeN pelIeHUEeM JaHHOTO YPaBHEHUS C
JBYMsI IEPEMEHHBIMH.
27 | Pemenue cucteM ITMHEHHBIX yPAaBHEHUI METOAOM 2 Dopmynruposams:

IIOACTaHOBKHU

10
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28 | Pemienue cucreM JMHEMHBIX YPAaBHEHUN METOJIOM CIIOXKEHUS 3 onpedeneHus. PELIEHNs] ypaBHEHUS C JIByMsI IEPEMEHHBIMU; YTO 3HAUUT
- _ pelINTh ypaBHEHUE C JBYMs IE€PEMEHHBIMHU; IpaduKa YpaBHEHUS C
29 | Pemrenue 3a7au ¢ IOMOIIBIO CUCTEM JIMHEHHBIX YpaBHEHUI 4 JBYMS TIEDEMEHHBIMU; THHEHHOTO YPABHEHHS C JIBYMS MEPEMEHHBIMEL
[ToBTOpEHNE M CHCTEMATH3aIMs Y4eOHOTO MaTepHraa 1 PEIICHHs CHCTEMBI YDaBHEHHH C IBYMs NIEpeMEHHBIMH;
ceoticmea ypaBHEHUH C IBYMS TIEPEMEHHBIMH.
KonTpomabnas pabora Ne 7 1 Onucvieams. CBOWCTBA rpaduka JUHEHHOTO ypaBHEHHUS B 3aBUCHUMOCTH
OT 3Ha4YeHUHN KOdPPUIHEHTOB, rpa@UUecKuil METO/ PELICHHUS] CUCTEMbI
JBYX YpaBHEHUH C ABYMS MEPEMEHHBIMHU, METOJ] MOJCTAHOBKH U METO]I
CJIOXKEHHMS ISl PELEHUs] CUCTEMBI JIBYX JTUHEHHBIX YpaBHEHHUH C IBYMs
NEePEMEHHBIMHU.
Cmpoums TpaduK JIMHEHMHOrO ypaBHEHHUS C JBYMS I€pPEMEHHBIMHU.
Pemrath cuctemsl IByX JIMHEHHBIX YPABHEHUM C JBYMS IEPEMEHHBIMH.
Pewamsb TEKCTOBbIE 3aJaud, B KOTOPBIX CHUCTEMA JABYX JIMHEHHBIX
YPaBHEHMH € JBYMs IEPEMEHHBIMHU SIBIIETCS MATEMaTUYECKON MOJIEIIBIO
pealpHOrO Ipolecca, U HMHTEPHPETHPOBAaTh PE3yabTaT PEIICHUs
CHCTEMBI
IToBTOpPeHUe U cucTeMaTH3alMs y4eOHOr0 MaTepuaJia 4
VYnpaxHeHus A IOBTOPEHUs Kypca 7 Kiacca 3
Hroropas koHTpoOJIbHAsT paboTa 1

11
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]
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I'naea 1. PaunoHajbHbIe BhIPAsKEHUSI 42
1 PannonansHbie 1pobu 2 Pacnosnasams  1enple  palyioHadbHbIE  BBIpAXKEHHS,  JPOOHbBIE
paIMOHATILHBIC BBIPAXKCHHUS, IIPUBOIUTE IIPUMEPHI TAKKX BBIPAKECHUH.
2 OcCHOBHOE CBOWCTBO pallMOHAIBLHOM IpooH 3 Dopyyuposam:
3 CITOKEHHE U BHINTAHHE PAHOHATBHBIX IPOGEH ¢ 3 onpeaeﬂenuiz. PallMOHATLHOTO  BHIPAKEHNS, JOMYCTHMBIX  3Ha4CHUI
O/IMHAKOBLIMH 3HAMEHATE MM NEPEMEHHOH,  TOXJECTBEHHO  PABHBIX  BBIPAEHHH,  TOXECTBa,
PaBHOCHJIbHBIX YpaBHEHUH, PpAlMOHAIBHOTO YypaBHEHHUS, CTENEHU C
4 CrnosxeHure ¥ BBIYUTaHHUE PAllMOHANBHBIX JpOOei ¢ pa3HbIMU 6 HYJEBBIM [IOKa3aTejeM, CTEeNEeHH C OTPULIATEIbHBIM [O0Ka3aTeseM,
3HaMEHATEeISIMU CTaHJApPTHOTO BUJIA YKcia, 0OpaTHON
MPOMOPLHUOHAIBHOCTH;
Konrposneras padora Ne 1 1 ceolicmea: OCHOBHOE CBOMCTBO PAIIMOHATLHOMN ApoOH, CBOIICTBA CTENEHH
. . K
5 YMHOKEHUE U JIeJIeHHEe palloHANbHbBIX Ipobeil. Bo3Benenue 4 C LIeTIBIM T0Ka3aTeseM, YpaBHEHUH, QYHKIUU Yy = >
palMOHABHOM IPOOH B CTENICHD npasuna: CIOKCHHS, BBIUUTAHHS, YMHOXEHHUS, JACJICHUS JapoOei,
N BO3BeJIeHUS ApOOU B CTEIICHb;
6 ToxnecTBeHHbIE MpeoOpa3zoBaHMs PAMOHATBHBIX BRIPAKEHUN 4
ycaosue paBeHCTBa ApoOu HYIIO.
KOHTpOJIbHa}I pa6OTa Ne 2 1 ﬂOKa:)’bl@amb CBOIICTBA CTEHEHHU C IICJIBIM ITOKa3aTCJICM.
Onucvieams TpaduUecKuii METOJ pEIICHUs YpaBHEHHH C OJHOM
7 PaBHOCUIIBbHBIE YpaBHEeHUs. PalinoHanbHbIe ypaBHEHUS 3 IePEMEHHOIA.
Ilpumensams OCHOBHOE CBOMCTBO pallMOHAILHOW APOOH AJIsi COKpAILIEHUS
8 CreneHs C 1eTbIM OTPULIATENIBHBIM MTOKa3aTeIeM 4 P . patt /P A pattl
U npeoOpazoBaHus JpoOeH.
9 CBOICTBA CTEMEHH ¢ IEJIbIM MoKa3aTeaeM 4 [TpuBomuTe npoOuM K HOBOMY (0oOmeMmy) 3HameHarentro. HaxoauTs
. CyMMY, pa3HOCTb, NpPOU3BEICHHE M YaCTHOE JpoOeil. BrimomHATH
10 OyHKIUA Y = S e€ rpadux 4 TOKJIECTBEHHBIC TPEOOPa30BaHNUS PAIIMOHAIBHBIX BBIPAKEHUI.
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[ToBTOpEHue U cuctemaTu3anus yueOHOTO MaTepuaa 2 Pewams ypaBHEHUs ¢ IEpEMEHHON B 3HaMEHaTeNe IpooHu.
Ilpumensams  CBOMCTBA CTENEHM C LEJIbIM  IIOKa3aTeseM Ul
KontponpHas pabora Ne 3 1 TIpe0Opa3oBaHys BEIPAKEHHIA.
3anucvléams yucna B CTaHAAPTHOM BUJIE.
Buvinoaname noctpoenue u ureHue rpaduka GyHKINN y = g
I'naea 2. KBaapartubie kopHu. JlelicTBUTeIbHBIE YN CIA 26
11 | dynkmus y = X° u eé rpadux 3 Onucviéams: TIOHSATHE MHOXECTBA, 3JEMEHTa MHOXKECTBA, CHOCOOBI
_ _ 3a/laHusl MHOKECTB; MHOKECTBO HATYPaJIbHBIX YHUCEJ, MHOXKECTBO LIETBIX
12| Ksanpatnble KOPHH. ApHQMETHHECKHH KBAJPATHBIH KOPEHb 4 YHCeJl, MHOKECTBO PallMOHATIBHBIX YHUCE, MHOYKECTBO JEHCTBUTEIbHBIX
13 | MHOKECTBO 1 €ro SIeMeHTh 2 YHCeNl U CBSI3U MEXIY dTUMH YHCIOBBIMU MHOXECTBAMHM; CBSI3b MEXKIY
OCCKOHEYHBIMM  JCCATUYHBIMU  JApPOOSMHU U PALMOHAJIBbHBIMH,
14 | [logmHOXkecTBO. Onepanuy Hal MHOKECTBAMU 2 VUPPALMOHATIEHBIMU YHCIIAMH.
Pacnosnasams pannoHalbHble M MppalMoHanbHble yucha. [IpuBoauth
15 | MHcnoBEIC MHOXKECTBA 2 PUMEPHI PallMOHATIBHBIX YUCEN U UPPALMOHATIBHBIX YUCEIL.
16 | CoiicTBa aprMETHYECKOTO KBAJAPATHOTO KOPHSI 3 3“?“61”6“’"” ¢ momompio  (opMyl  CBOMCTBA  JcHCTBHI ¢
JNEHCTBUTENbHBIMU YHCIIAMHU.
17 | ToxnecTBeHHBIE TPEOOPA3OBAHNUS BEIPAKEHUI, COIEPKALTUX 5 Dopmynuposams:
apudmeTnyecKkue KBaJpaTHbIe KOPHU onpeoeneHus: KBaJpaTHOTO KOpHSA M3 4YHUClA, apupMETHIECKOrOo
i KBAJIpaTHOTO KOPHS M3 YHKCIA, PAaBHBIX MHOXECTB, IOJMHOXECTBA,
18 | dynkuns y =vx u €& rpaux 3 niepeceyeHnsi MHOKECTB, 00beTMHEH S MHOYKECTB;
[ToBTOpeHue u cucteMaTu3anus yueOHOro Marepuana 1 ceoticmea: (yHKuMM Y = X°, apHQMETHYCCKOrO KBa/IPATHOTO KODH,
bynkimn y = Vx
KonTponsnas padora Ne 4 1

Hoxasvieams cBOicTBA apu()METUIECKOTO KBaAPATHOTO KOPHSL.
Cmpoump rpaduku GyHKuuil y = X> 1y =+/x.

Ilpumensimy TIOHATHE apUPMETUUYECKOTO KBAJAPATHOTO KOPHA IS
BBIUMCIICHUS 3HAUCHUH BBIPA)KEHUI.
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Ynpowamsv BwIpaXkeHHs, colepkamue apupMeTHYecKue KBaJpaTHBIC
KopHu. Pemate ypaBHeHus. CpaBHHMBATh 3HAUYECHHSI BBIPAKCHHI.
BrimonusaT mpeoOpa3oBaHue BBIpAXKEHUH C TPUMEHEHHEM BBIHECEHUS
MHO>KUTENS U3-TI0]] 3HaKa KOPHS, BHECEHUSI MHOXKHUTEIS MO 3HAK KOPHSL.
BoinonHATE 0CBOOOXKIEHNE OT UPPALIMOHAIBHOCTH B 3HAMEHATEE
Ipo0u, aHaIN3 COOTHOLIEHUN MEX]y YUCIOBBIMH MHOKECTBAMU U UX
3JIeMEHTaMU
I'nasa 3. KBaapaTHbie ypaBHeHUs 24
19 | KBagpatHsle ypaBHeHus. PelieHrne HENOMHBIX KBaJPaTHBIX 3 Pacnosnasame W TPUBOAWTH TPUMEPHI KBAJPaTHBIX ypaBHEHHUI
ypaBHEHUI pPa3IUYHBIX BUIOB (IIOJIHBIX, HEMOJIHBIX, NMPUBEAEHHBIX), KBaJAPATHBIX
_ TpéxuieHoB. OmnuceiBaTh B 00LIEM BUAE pEIHICHHE HEIMOJIHBIX
20 | ®opmyna KOpHEW KBAIpaTHOTO ypaBHEHMS 4 KBAIPATHBIX yPABHEHHL.
21 | Teopema Buera 3 Dopmynuposams:
onpedeneHus: ypaBHEHHs TEPBOIl CTENEHU, KBAJPaTHOIO YpaBHEHUS;
Kountponsnas padora Ne 5 1 KBAJIpaTHOTO TPEXUWIeHA, NUCKPUMUHAHTA KBAJPATHOTO YpaBHEHUS U
N KBaJIpaTHOTO TpEXUIICHA, KOPHS KBaJIPaTHOTO TpEXUIICHA;
22 | KBagpaTHblil TpEXWIEH 3 GUKBAJPATHOTO YPABHEHHS
23 | Pemienue ypaBHeHUH, CBOASIIMXCS K KBAIpaTHBIM YPAaBHEHUSIM 4 céoucmea KBaIpaTHOTO TPEXHIICHA,
meopemy Buera u 06paTHyo eii Teopemy.
24 | PaunoHanbHble ypaBHEHHS KaK MaTeMaTHYE€CKUE MOJIENN 4 3anucvieams U n0Ka3bBaTh (HOPMYTy KOpHEH KBaJApaTHOTO YpPaBHEHHSI.
peabHBIX CUTYyallui HccnenoBaTh  KOMUYECTBO KOpPHEH  KBaJpaTHOTO ypaBHEHUS B
3aBUCHUMOCTH OT 3HaKa €ro JUCKPUMHHAHTA.
[lopTopenne u cucremMarnsanys yiebHoro marepnana 1 Hoxkasvieamv meopemsi: Buera (psmMyro U 00paTHYIO), O Pa3ioKEeHUH
KoHTponbHas pabota Ne 6 1 KBQJIPaTHOTO TPEXUJIEHA HAa MHOXHUTEIH, O CBOMCTBE KBaJpPATHOIO

TPEXUWICHA C OTPULIATEIbHBIM JUCKPUMUHAHTOM.
Onucvieams Ha TpUMEpax METOJ 3aMEHbl NEPEMEHHOW I pelICHUs
YpaBHEHUM.

14




s 2
=g 5 =
S o ° XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeIbHOCTH YUCHHKA
g = Coaepixkanue yueOHOro MaTepuajia > - "
T 2 = g (Ha ypoBHe y4eOHBIX AelicTBHI)
2 2
Haxooums KOpHHM KBaJpaTHBIX ypPaBHEHUN pa3JIMYHBIX BHJIOB.
[Ipumensats Teopemy Buera u oOpaTHyro e€il Teopemy. BbInonHsTH
pa3ioKeHue KBaJpaTHOTO TPEXUWIEHa Ha MHOXKuUTeNU. HaxoauTh KopHH
YpaBHEHUM, KOTOpPbIE CBOAATCA K KBajpaTHBIM. COCTaBIISITh KBaJpaTHbIE
YpaBHEHUS W YpaBHEHMS, CBOJSIIMECS K KBaJpaTHBIM, SIBISIOLIMECS
MaTeMaTHYEeCKUMU MOJIETSIMU peabHbIX CUTYalUN
IToBTOpPeHUe U cucTeMaTH3anKs y4eOHOro MaTepHasia 10
VYnpaxHeHus s MOBTOPEHUS Kypca 8 Kiacca 9
Hrorosas koHTpoJIbHAs paboTa 1
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I'nasa 1. HepaBeHcTBA 21
1 UYucnoBble HEPABEHCTBA 3 Pacnosnasame w TPUBOAWTH TIPUMEPHI YHUCIOBBIX HEPABEHCTB,
- HEpPaBEHCTB C TIEPEMEHHBIMH, JIMHEHHBIX HEPABEHCTB C OJHOU
2 OcHOBHBIE CBOMCTBA YMCIOBBIX HEPABEHCTB 2 NepEMEHHOI, ABOIHBIX HEPABEHCTB.
Dopmynuposamy.
3 CrnoxeHne 1 YMHOKCHHE YMCIIOBBIX HepaBeHCTB. OIIeHNBaHNE 3 PMYIUP .
onpeoenieHusi: CPAaBHEHMsI JIBYX YMCEJI, pPEUICHHs] HEpaBEHCTBA C OJHOM
3HAYEHUS BBIPAKCHUS .
NEPEMEHHOM, PpPaBHOCWIBHBIX  HEPAaBEHCTB,  PEIIEHUS  CUCTEMBbI
4 HepaBeHnctBa ¢ 04HOM IEpeMEHHOM 1 HEPaBEHCTB C OJTHOW MEPEMEHHOM, 00JIaCTH OMPECIICHUS BHIPAKEHNS,
c60licmea YWCIIOBbIX HEPABEHCTB, CIIOKEHHUS U YMHOXKEHHUS YHCIOBBIX
5 Penrenne nuHeNHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM. 5 HEPABEHCTB.
HnCnoBBIC MPOMEIKYTKH /loxazwieams: CBOWCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHUU U
. . . YMHO>KEHUU YHCIOBBIX HEPABEHCTB.
6 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON IIEPEMEHHOM 5 .
Pewams nuHelinble HEpaBeHCTBA. 3alMCHIBaTh PELICHUS HEPABEHCTB U
TToBTOpEHHUE 1 CHCTEMATH3ALMS YIeOHOr0 MaTepHaa 1 UX CHCTEM B BHUJE YHCIIOBBIX IPOMEKYTKOB, 00bEAMHEHHUS, IEPECCUCHUS
YHUCIIOBBIX TPOMEXKYTKOB. Pemarb cucTeMy HEpaBeHCTB C OJHOMU
Kontponbhas padoTa Ne 1 1 nepeMeHHO. OneHuBaTh 3HAa4YeHHE BbIpakeHus. HM3o0paxaTh Ha
KOOpJIMHATHOM  MpsSIMOM  3aJaHHBbIE  HEPABEHCTBAMH  YHCJIOBBIC
MPOMEKYTKU
I'naea 2. KBanpatuuHasi pyHKIUS 32
7 [ToBTOpEHUE U pacmiupeHne CBeIeHUH 0 HyHKIINH 3 Onucwiéams oHATHE (PYHKIIMM KaK MpaBUjla, YCTAaHABIMBAIOUIETO CBSI3b
MEX/1y 3JIEMEHTaMH JIBYX MHOKECTB.
8 CoiicTBa (hyHKIIHH 3
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9 [Moctpoenue rpaduka Gpynakiwu y = Kf (X) 2 Dopmynuposams.
onpedenenusi: Hynsd (QYHKIHW; TPOMEKYTKOB 3HAKOIOCTOSHCTBA
10 | Hocrpoenne rpadukos dyrxmmit y = f(x) + b 4 (Gynkumu; QyHKUMM, Bo3pacraromieil (yObIBAaroOIIel) Ha MHOYKECTBE;
ny=f(x + a) KBaJIpaTUYHOM (PYHKIIMHU; KBaJIpaTHOTO HEPABEHCTBA,
11 | KBagpaTtuunas ¢pyHKIus, €€ rpaguk U cBOKWCTBa 6 c60ticmea KBapaTHAHOH QyHKIHY, . .
npasuia TOCTPOCHUS TpauKOB PYHKIMHA C TIOMOMIBIO MPeoOpa3oBaHUN
KonTpossHas padora Ne 2 1 Buaa f(x) — f(x) + b; f(x) — f(x + a); f(x) — kf(x).
Cmpoums Tpaduku GYHKIUI ¢ TOMOIIBI0 IpeoOpa3oBanuii Buaa f(x) —
12 | Pemenue KkBagpaTHBIX HEPABEHCTB 6 f(x) + b; f(x) — f(x + a); f(x) — kf(x).
- Cmpoump rpaduk kBagpatuyHoit ¢pyHkuuu. [lo rpaduky kBagpaTuuHoO
13 | CucteMbl ypaBHEHHI ¢ JBYMS [TEPEMEHHBIMU 5) (bYHKIIHI OTIHCHBATD €& CBOMCTBA.
TTOBTOPEHHE H CHCTEMATH3AIHS YIeGHOrO MATEPHATA 1 Onucvléamb CXEMAaTUYHOE PACIIOJIOKEHHE MapadoJibl OTHOCUTENBHO OCH
a0CICC B 3aBUCUMOCTH OT 3HaKa cTapuiero Kkod(pduimeHra wu
KonrponeHas paboTa Ne 3 1 JVCKPUMHUHAHTA COOTBETCTBYIOIIETO KBAIPATHOTO TPEXWICHA.
Pewamsb KBazpaTHblE HEPAaBEHCTBA, UCMOJb3YS CXEMY DPACIOJIOKEHUS
napaboJIbl OTHOCUTEIBHO OCH alcIuce.
Onucvigams rpaduyeckuil METO/ PEIICHUsI CUCTEMbI IBYX YPaBHEHHH C
JByMsl NEPEMEHHBIMM, METOJl MOJCTAHOBKM U METOJ CJIOXEHHUs JUls
peLIeHHs] CUCTEMBI JIBYX YPaBHEHUH C JIByMs MEpPEMEHHBIMH, OJHO M3
KOTOPBIX HE SIBJISICTCS JTUHEHHBIM.
Pewamsb TeKCTOBbIE 3aJlaud, B KOTOPBIX CHUCTEMa JBYX YpaBHEHHUH C
JBYMsl NIEPEMEHHBIMHU SIBJISIETCS MATEMaTHYECKOM MOJEIbI0 PealbHOro
npoliecca, U MHTEpIPEeTUPOBATh PE3YIbTAT PELICHUS CUCTEMBI
I'nasa 3. DaeMeHTbI NPUKJIAAHOH MAaTeMaTHKHI 21
14 | Marematudeckoe MOJETUPOBaHHE 3 IIpusooumsv npumepel. MaTeMaTUYECKUX MOJIENICH pealbHBIX CUTYaIUil;
OPUKIAJHBIX  3374a4; MNPUOMKEHHBIX  BEJIMYHMH;,  HCHOJIb30BaHHUS
15 | [IpoueHTHBIE pacUEThI 3
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16 | AGcosroTHasi U OTHOCUTEIbHAS MOIPEITHOCTH 2 KOMOHMHATOPHBIX MPABUJI CYMMBI U IIPOU3BEJCHMSI; CIy4aliHbIX COOBITHIA,
BKJIIOYasi JIOCTOBEPHbIE M HEBO3MOXHBIE COOBITHS; OIBITOB C
17 | OcnoBHBIE MpaBHIIa KOMOMHATOPUKH 3 PaBHOBEPOSITHHIMH HCXOJaMHU; TIPEICTABICHUS CTATUCTHYECKHUX JAHHBIX
. B BUJE TaOmul, nuarpamm, rpa@ukoB; MCHOJIB30BAaHUS BEPOSTHOCTHBIX
18 | YacroTa 1 BEpOSTHOCTb CIy4ailHOTO COOBITHS 2 o t, JIAarpam, Tpa b ’ p
CBOMCTB OKpYXaIOUIUX SBJICHUM.
19 | Kinaccuueckoe onpezieieHue BEpOsSTHOCTH 3 Dopmynuposams:
onpeoeneHus: a0COJTIOTHOM MOTPEITHOCTH, OTHOCUTETHLHOM
20 | HayanbHble CBeIEHUS O CTAaTUCTHKE 3 MOTPEIIHOCTH, JIOCTOBEPHOTO COOBITHS, HEBO3MOXHOTO COOBITHS;
KJIACCHUUYECKOE OTpeieNIeHUE BEPOSTHOCTH;
TlosTopenue u cucTemMaTH3alys y1eOHOT0 MaTepuarna 1 npaeuna: KOMOMHATOPHOE IPABHJIO CyMMBI, KOMOMHATOPHOE IIPaBHJIO
IIPOU3BEICHUS.
KonTtponsHas padorta Ne 4 1 P )1

Onucwvieams 3TaIbl pENICHUS MPUKIATHON 3a1a4H.

Tosicuame u 3anucviéames HOPMYITYy CIOXKHBIX MPOIEHTOB. [IpoBOANTH
MPOIICHTHBIC PACYETHI C HCIIOJIL30BAaHHEM CIIOKHBIX MTPOIIEHTOB.
Haxooums TOYHOCTH TpHOMMKEHUS 1O TaOIUIEe NPUOTHKEHHBIX
3HAYCHWH BENMYMHBL Vcronb3oBaTh pasiuyHbie  (OPMBI  3alHCH
npuOIMKEHHOTO 3HAaYeHHs BelMWYWHBL. OlEeHHBAaTh TPUOIMKEHHOE
3HAYCHUE BEJIIMYHHBIL

1Ipo60oumsb ONBITHI CO CITy4aHBIMH HCcX0aaMHU. [10SCHATh U 3aIUCHIBATH
GopMylly HaXOXICHHUS 4YacTOTHl CIIy4ailHOTO COOBITHS. OmNHUCHIBATH
CTaTUCTHYECKYIO OIIEHKY BEPOSTHOCTH CIIy4aitHOTO coObITHs. HaxomuTh
BEPOSATHOCTh CIIy4aHHOTO COOBITHSI B OTBITAX C PaBHOBEPOSTHBIMU
UCXOJIaMH.

Onucviéams STambl  CTaTUCTUYECKOTO uccienoBanus. OdopmisaTh
uH(pOpMaIMIo B BUJE Ta0nuil U Auarpamm. M3Biekats uHGOpMaInio U3
Tabnui U auarpaMMm. HaxoauTh W MpUBOAMTH MPUMEPHI UCIIOJIL30BAHUS
CTAaTHUCTUYECKUX XapaKTEPUCTUK, COBOKYIMHOCTH JaHHBIX: CpeIHee
3HauUeHUE, MOJa, pa3Max, MeJraHa BIOOPKU
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TI'naea 3. YucjioBbie MOCI€10BATEILHOCTH 21
21 | YucnoBele MoCie0BaTEIbHOCTH 2 IIpusooumo npumepb: MIOCJIEI0OBATEIbHOCTEM; YHUCIIOBBIX
IIOCJIEI0BATEILHOCTEM, B YaCTHOCTH apudMeTnyecKou 51
22 | Apudmernyeckas mporpeccus 4 reOMETPUYECKON TPOTPECCHIA; UCIOJIL30BAHMUS TIOCIIE0BATEILHOCTEN B
23 | Cymma N nepBBIX YIeHOB apHdMeTHYECKOf MpOrpeccHit 4 peambHON JKU3HU; 3a7ad, B KOTOPBIX pacCMaTpUBAIOTCS CYMMBI C
0ECKOHEUHBIM YHCJIOM CIIaraeMbIX.
24 | TeoMeTpHUecKast POrpeccus 3 Onucvieams: MOHSTHUS MOCIIEZI0BATENbHOCTH, qrieHa
MOCJIEZI0BATEIBHOCTH; CLIOCOOBI 33/1aHUS MTOCIIE0BATEIHHOCTH.
25 | CymMa N mepBbIX WICHOB T€OMETPHIECKOM MPOTPECCUH 3 Buviuucname: diieHa mOCIENOBATENBHOCTH, 3aJlaHHON (OopMysIod N-TO
YIIeHa WM PEKYPPEHTHO.
26 | CymMa OeCKOHEYHOM reOMEeTPUUECKO MPOTPECCHH, 3 Dopmyauposams:
y KoTopoi [q| < 1 onpesneneHus:  apu(METHYECKOW  HPOTPECCHH,  TIeOMETPUYECKOM
TTOBTOPEHHE 1 CHCTEMATH3AIHS YIeBHOTO MATEpHATA 1 MpOrpecCuH; CBOWMCTBA WICHOB apU(PMETHYECKOM M TEOMETPUUYECKOMN
Iporpeccuil.
KonrposnsHas padora Ne 5 1 3a0aéames  apudmMeTHyecKyl0 U = TEOMETPUYECKYI0  MPOTrpeccuu
PEKYPPEHTHO.
3anucvieamov u noacuams HopMyibl oOLIET0 WieHa apuPMETUYECKON U
FEOMETPUYECKON mporpeccuil. 3amuchbiBaTh U JI0Ka3bIBaTh: (OPMYJIbI
CyYMMBI N TMEPBBIX WICHOB apuU(METHUYECKOH U TeOMETPUYECKOU
pOrpeccuii; bopmyIbl, BBIpaXKAIOITHE CBOIICTBa YJICHOB
apuMeTHUUeCcCKOi 1 reOMETPHUUECKON MPOTrpeccHil.
Boruncnate cymmy O€CKOHEYHOW TeOMETPUYECKOM Mporpeccuu, y
xotopoii |q| < 1. IIpeactaBnsaTh OECKOHEYHbIE MMEPUOIHUCCKHUE APOOH B
BUJIE OOBIKHOBEHHBIX
IToBTOpEeHue U cucreMaTH3anusa y4eOHOro MaTepuasa 7
VYnpaxHeHus A7 MOBTOPeHUs Kypca 9 kiacca 6
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