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1. Ilnanupyemblie pe3yabTaThbl 0OcBOeHNs yueOHoro npeamera «AJICEBPA»
W3yuenune anrebpsl 1O MAHHOM MporpaMme  CIIOCOOCTBYET (DOPMUPOBAHHUIO Y YydYalUXCS
JJUYHOCTHBIX, MCTANPCIAMCTHBIX, IMPCIMCTHBIX PC3YJIIFTATOB 06yquI/151, COOTBCTCTBYIOIIHUX Tp€60BaHI/IﬁM

deneparbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIBHOIO CTAHAAPTa OCHOBHOTO OOIIET0 00pa30BaHMUSL.

JluunocmHuble pe3yibmamaol.

1) BocnHMTaHME POCCHHCKOW TPAXIAHCKOW HWACHTHYHOCTU: NATPHOTH3MA, YBAXKEHHS K
OtedecTBy, OCO3HAHMS BKJIa/la OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HAYKU;

2) OTBETCTBEHHOE OTHOIICHHWE K YYCHHUIO, TOTOBHOCTH M CIIOCOOHOCTh OOYYAIOIIMXCS K
CaMOPa3BUTHUIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTUBAIIMM K 00YYEHHIO U IO3HAHUIO;

3) 0CO3HaHHBII BBIOOP M MOCTPOCHUE JANbHEUIICH WHIMBUAYATbHON TPACKTOPUH 00pa30BaHUS
Ha 0a3e OPHEHTUPOBKU B MHpe Hpodeccuil u mpophecCHOHATBHBIX MPEANOUYTEHHNH ¢ YIETOM
YCTOWYMBBIX  TO3HABaTENbHBIX HMHTEPECOB, a TakkKe Ha OCHOBE (opMHpOBaHUS
YBa)KUTEJIBHOTO OTHOLIEHUS K TPYyIdy, Pa3BUTHE OIBITa y4acTUs B COLUMAIBHO 3HAYUMOM
TpyAe;

4) yMeHHe KOHTPOJIMPOBATH MIPOLIECC H PE3yJIbTAT yYeOHOU U MaTEMATUICCKOMN eI TeIbHOCTH;

5) KpUTUYHOCTHb MBIIUICHHS, WHHALHMATHBA, HAXOIYUBOCTh, AKTUBHOCTb [PHU PELICHHU
MaTEeMaTHUYECKUX 3a7ad.

Memanpeomemnvie pesyivmamabl.

1) yMeHHE CaMOCTOSITEIbHO OMPEACISATH eI CBOEr0 00yUYCHHS, CTAaBUTh ¥ OPMYJINPOBATH IS
ceOsi HOBbIE 3a7aud B yuéOe, pa3BUBaTh MOTHBBI M MHTEPEChl CBOEH I03HABATEIHHOMN
JIesTeTbHOCTH;

2) yMEHHE COOTHOCHUTH CBOM JICHCTBHS C IUNIAHUPYEMBIMH PE3YJIbTaTaMH,

OCYUIECTBJIATh KOHTPOJIb CBOEH JAEATEIBHOCTH B MPOLECCE JOCTUKEHUS
pe3ynbTaTa, OnpeIesTh CIOCOOBI JEHCTBHUI B paMKax MpPeUI0KEHHBIX YCIOBUHN U TpeOOBaHUM,
KOPPEKTUPOBATh CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCSA
CUTYyaLlUEe;
3) yMeHwHe onpeaeNaTh MOHITHS, CO3/1aBaTh 000OIICHNUS, YCTaHABIMBATh
aHAJIOTUH, KJIACCU(UIIMPOBATH, CAMOCTOATENILHO BEIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIacCUpUKAIIY;

4) yMeHHe yCTaHaBIUBAaTh MPHUUYUHHO-CIICICTBEHHBIC CBS3H, CTPOHUTD JIOTHYECKOE PACCYKICHHE,
YMO3aKJIIOueHHe (MHIYKTUBHOE, TEAYKTUBHOE U 10 aHAJIOTUN) U JeJIaTh BHIBOJIBI,

5) pa3BuUTHE KOMIIETEHTHOCTH B 00JIaCTH MCIOIb30BaHUs HHPOPMAIIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHUM.

6) mepBOHaAYaAIBHBIC MPEACTABICHUS 00 HIESIX U O METOJAaX MaTEMAaTHKHU Kak 00 YHHUBEPCATHHOM
A3bIKE HAYKU U TEXHHUKE, O CPEACTBE MOJICIUPOBAHUS SABJICHHUIN U MPOIECCOB;

7) yMeHHe BHIETh MAaTeMaTHYECKYIO 3aJady B KOHTEKCTE MPOOJEMHON CHTyallud B JPYTUX
JTUCIUTIIINHAX, B OKPYKAIOIIEH KU3HU;

8) yMeHHe HaxXOIWTh B Pa3IHYHBIX HCTOYHHMKAX HH(OPMAIHIO, HEOOXOAUMYIO Ui pElICHHUS
MaTeMaTUYeCKuX MpoOseM, U TMPEICTaBIATh €€ B MOHATHOW (opme, MPUHUMATh pelieHHEe B
YCIIOBUSX HETIOJHOM WM N30BITOYHOM, TOYHOM MU BEPOSTHOCTHOM HH(OpMAIIHH;

9) yMeHHWe TOHMMATh W UCIOJB30BaTh MATEMAaTHYECKHUE CPEICTBA HAISIIHOCTH (Tpadukw,
TaOJIUIIBI, CXEMBI U JIP.) I WLTIOCTPAINH, HHTEPIIPETAIIMH, apTyMEHTAIINH.

10) ymeHHe BBIIBUTaTh THIIOTE3bI TIPU PEIICHUH 3a/1a4i TIOHUMATh HEOOXOAUMOCTh X TIPOBEPKH;

11) noHuMaHue CYIIHOCTH aJrOPUTMHYCCKHX NPEANHCAHHH © yMEHHE JEeHCTBOBaTh B
COOTBETCTBHUU C MPEIJIOKCHHBIM aITOPUTMOM.

IIpeomemnvle pe3ynomamot:

l) OCO3HAaHUE 3HAYCHUA MaTECMAaTUuKHU JJIA HOBC@I[HCBHOﬁ KHU3HHU YCJIOBCKaA,



2) TpEeACTaBICHHE O MaTeMaTHYeCKOW Hayke Kak cdepe MaTeMaTHUYeCKOH IesATEIbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAUUMOCTH JIJIsl pa3BUTHI LIMBUIIM3ALINY;

3) pasBuTHE YyMEHHWI paboTaTh C Y4EOHbIM MaTEMaTHYeCKUM TEKCTOM (aHAIM3UPOBATH,
U3BJICKaTh HEOOXOAMMYI HH(GOpPMAIMIO), TOYHO W TPAMOTHO BBIPAXKATh CBOM MBICIH C
NPUMEHCHHEM MaTEeMaTHYeCKOW TEPMHUHOJIOTMH M CHMBOJIUKH, MPOBOAUTH KIACCU(PHUKAIINH,
JorHYecKrue 000CHOBaHMS.

4) BnageHue 6a30BbIM MOHITUHHBIM alIIapaToOM 110 OCHOBHBIM pa3JieliaM COACPIKAHMS,

5) Cucremaruveckue 3HaHHs 0 GYHKIHSIX U UX CBOHCTBAX;

6) mpakTHYECKH 3HAYMMbBIC MATEMATHYECKHE YMEHHUS M HABBIKH, UX MPUMCHEHHE K PEIICHUFO
MaTeMaTHYECKUX U HEMAaTEeMAaTUYECKUX 3a/1a4, IPEoIararoliee yMeHue:

® BBINIOJHSITH BEIYMCIICHUS C JICHCTBUTEIBHBIMU YHCIIAMU;

® peliaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMbl YPABHCHUI U HEPABCHCTB;

® pemaTh TEKCTOBBIC 33/1a4H apU(PMETHYECKIM CIIOCOOOM U C TIOMOUIBIO COCTABJICHUS U PEIICHHS
ypaBHEHHI, CHCTEM YPaBHCHHUI U HEPABCHCTB;

® JICIIOJIb30BaTh AITreOpPaMuECKUil  «SI3bIK» JUISl ONMHMCAHUS MPEIMETOB OKPY)KAIOMIEr0 MUpa H
CO3JIaHMsI COOTBETCTBYIOIIUX MaTEMAaTUICCKUX MOJICIICH;

® IIPOBOJUTH MPAKTUYCCKUE PACUYETHI: BBIYMCICHHS C TPOLEHTAMM, BBIYMCICHUS C YHCIOBBIMH
MOCJICIOBATEIBHOCTSIMU, BBIYMCICHHUS CTATHCTUYCCKUX XapaKTCPHCTUK, BBITOJHEHHE MPUOIMKEHHBIX
BBIYHCIICHHUI;

® BBINOJIHATH TOK/ECTBEHHbIE MPE0OPa30BaHMs pallMOHAIBHBIX BBIPAXKECHUH;

® BBINOJIHATH ONEpaIK Ha/l MHOXKECTBAMU;

e yiccuenoBaTh (PYHKIMU U CTPOUTH UX IPauKH;

® UYUTaTh W WCIOJNB30BaTh HMH(OPMAIUIO, TPEACTABICHHYIO B BHJEC TAaONHIBI, TUArpaMMBI
(cronmbuaToit UM KpyroBoi), rpaduuecKoM BU/IE;

® pemaTh MpocTeiIe KOMOMHATOPHBIE 3aa4H.

Anzebpauueckue svipasricenus

Ilo oxonuanuu u3yuenus Kypca y4auuiucsa Hayyumcsi.

* OIIEpUPOBATh MOHATUAMHU «TOXKIECTBO», TOKIECTBEHHOE IIpeoOpa3oBaHUE», pelaTh 3aladH,
cojiepkaiire OyKBeHHBIE JaHHBIE; paboTaTh ¢ GOpMyIaMu;

* BBITMIOJIHATH MIPe0Opa3oBaHusl BBIPAKEHUH, COAEPIKAIMX CTENEHH C IeJIbIMH MOKa3aTeIsIMU U
KBaJIpaTHbIE KOPHU;

* BBITIOJIHATH TOXKJIECTBEHHBIE MPEOOPa30BaHUS PAIlMOHAIBHBIX BBIPAKEHUI Ha OCHOBE IPAaBHII
JeWCTBUI HaJl MHOTOWIEHAMH U areOpandecKuMHU ApoOsSMHU;

* BBIIIOJIHATD PA3JI0KEHNE MHOTOYJIEHOB HA MHOKUTEIH.

Vuawuiics nonyuum 603M0HCHOCIb HAYYUIMLCA.:

* BBIMIOJIHATH MHOTOIIIAroBble TPE0Opa30BaHUsl PAllMOHATbHBIX BBIPAXKEHUH, IPUMEHSA MIUPOKUN

HaOOp croco0O0B U MPUEMOB;



* IPUMEHATh TOXKIECTBEHHbIE MpPEeoOpa3oBaHUs Ul pPEHIeHMs 3a7ad U3 Pa3IUYHbIX Ppa3JIeioB

Kypca.

Ypasenenua

Lo oxonuanuu uzyyenus Kkypca yyauuiics Hay4umcs.:

* pematb OCHOBHBIE BMJIbl PAallMOHAJIBHBIX YPAaBHEHHHW C OJHOW IIEPEMEHHOM, CUCTEMBI IBYX
YPAaBHEHUH C JBYMs IEPEMEHHBIMU;

* [IOHMMAaTh YPaBHEHHE KaK BAKHEWIIYI0O MAaT€MAaTHYECKYIO MOJEJb JJI1 OIUCAHUS U U3y4EHUs
pa3sHOOOpa3HbIX PeaIbHbIX CUTYALMH, peIIaTh TEKCTOBBIE 33/1a4M alNredpanyeckuM MeTOJ0M;

* IPUMEHATh Tpaduueckue MpeICTaBICHUs Ul UCCIEAOBaHMsS YpaBHEHHH, HCCIelIO0BaHMS U
peLICHUs CUCTEM YPABHEHUH C IBYMs IIEPEMEHHBIMH.

Y%Zmuzic;z nOJIY4unt 603MOMUCHOCMb.

* OBJIQJIETh CIEHUANBHBIMU TpUEMaMU pPEIICHUs YPAaBHEHUW U CUCTEM YpPaBHEHHIi, YBEPEHHO
MPUMEHSTh amnmapar ypaBHEHUH [UIsl pelleHus pa3sHoOOpas3HbIX 3a7ad M3 MaTeMaTUKH, CMEKHBIX
MIPEIMETOB, MPAKTUKH;

* MPUMEHSATH TpadUIeCKUe MPEACTABICHUS JJIT UCCIICOBAHHUS YPAaBHCHHM, CUCTEM YpPaBHCHHI,
coJiep>Kaux OyKBeHHbIE KOI(PPUITUESHTHI.

Hepasencmea

1o oxoruanuu u3yyeHus Kypca y4auwuicsa Hayyumcs.

* IOHUMATh U IPUMEHATh TEPMHUHOJIOTHUIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIIIEHHEM HEPaBEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* pelaTh JIMHEHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI; peniaTh KBaJIpaTHbIE
HEPAaBEHCTBA C ONMOPOM Ha rpaguuecKkue MpeIcTaBICHMS;

* IPUMEHSTH anmnapaTr HEPaBEHCTB JIJIsl PEIICHHS 3a]1a4 U3 PA3IMYHBIX pa3/IesioB Kypca.

S/qamuﬁc;z NOJIYYUNT B03MONCHOCb HAYYUMbCA.

* pa3HOOOpa3HBIM TpuéMaM JO0Ka3aTelbCTBA HEPABEHCTB, YBEPEHHO MPUMEHATh ammapar
HEPaBEHCTB JUISI PEIICHUs] Pa3HOOOPa3HBIX MaTeMaTHYECKUX 3a/ad M 33/1a4 U3 CMEXHBIX IPEIMETOB,
MIPAKTUKH;

* IPUMEHATH TpapUuECcKUe MPEACTaBICHUS AJIS UCCIEIOBaHUs HEPABEHCTB, CUCTEM HEPaBEHCTB,
cojiepKalux OyKBeHHbIE KO (DUITNESHTHI.

Yucnogvle mHoHCECMBA

Ilo oxonuanuu uzyuenus Kypca V4auuiucsa Hayyumcsi.

¢ IOHUMATb TCPMHHOJOTUIO W CHUMBOJIMKY, CBA3aHHBIC C IIOHATUCM MHOYKCCTBA, BBIIIOJHATH
OIrepanru Hal MHOXCCTBAMU;
¢ UCTI0JIb30BATh HAYAJIbHBIC MTPCACTABJIICHHUA O MHOXKCCTBC HCﬁCTBHTCHLHLIX qUCCII.

Yuawuiica norvuum 6o3mosicnocmo:

® pa3BuUBAThH NPCACTABJICHUC O MHOXKCECTBAX,



* pa3BHUBaTh MPECTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAaX OT HATYPaJbHBIX 10 JEHCTBUTEIbHBIX
YHCEeIl; O POJIU BBIYUCIICHUH B IPAKTHKE;
* Pa3BHUTh U YIIyOUTh 3HAHUS O JECATUYHOMN 3alUCU JACUCTBUTEIBHBIX YMCEeN (MEPUOANYCCKHUE U
HETIePUOINYECKHUE TPOOH).
Dyukyuu

Ilo oxonuaruu U3y4eHUs Kypca VUCZWLHZC}Z HaydyumcAi.

* IOHUMATh U UCIIOJIL30BaTh (DYHKIIMOHATILHBIC TTOHSTHSI, SI3bIK (TEPMUHBI, CHMBOJIHUECKHE
0003HauCHHUS );

* CTPOUTH IpadUKH JIEMEHTAPHBIX (YHKIUI, UCCIIEIOBATh CBOMCTBA YMCIIOBBIX (PYHKIUI Ha
OCHOBE M3yUYCHUS TIOBEJICHUS UX TPAPHUKOB;

* MOHUMATh (PYHKIIHUIO KaK BAKHEHUIITYI0 MATEMAaTHICCKYIO MOJICITb JUISi OITUCAHUS ITPOILIECCOB U
SIBJICHUI OKPY’KAIOIIET0 MUPA, IPUMEHATh ()YHKIIMOHATIBHBIH SI3bIK JJIS1 OITUCAHUS U UCCIICIOBAHUS
3aBHCUMOCTEH MEXIy (DU3HUECKUMH BETHUYNHAMU;

* [IOHUMATh U UCIIOJIL30BATh S3BIK MOCIEAOBATEILHOCTEH (TEPMHUHBI, CAMBOJIUYCCKIEC
0003HAYCHHSI)

* IPUMEHSATH (POPMYIIBI, CBI3aHHBIC C ApU(PMETHIECKON U TEOMETPUUYECKON TIPOTPECCUIMHE, U
amrmapar, COpMHUPOBaHHBIN TIPU U3YYCHUU JIPYTHX Pa3IeNIOB Kypca, K PEIICHHUIO 3a71a4, B TOM YHCJIE C
KOHTEKCTOM M3 PEaTbHOMN KH3HHU.

yqamuzic;z NOJYYUM 803MONCHOCHb.

* MPOBOAUTH UCCIICIOBAHUS, CBSI3aHHBIE C U3YYCHHEM CBOMCTB (DYHKIIHI, B TOM YHCIIE C
MCIOJIb30BaHNEM KOMIIBIOTEPA; Ha OCHOBE TPaUKOB U3YUECHHBIX (DYHKIIUI CTPOUTH OOJiee CIIOKHBIE
rpaduky (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY» TOYKAMHU H T.I1.);

* HCTIOJB30BaTh PYHKIIMOHAIBHBIC MIPEACTABICHUS U CBOMCTBA (YHKIIMM pelICHUS
MaTeMaTUYeCKHUX 3a/1a4 U3 Pa3InYHBIX Pa3JeioB Kypca;

* pemratb KOMOMHUPOBAHHBIE 33/]a4M ¢ TPUMEHEHHEM (HOPMYIT N-TO YIeHa U CYMMBI MEPBBIX N
YJIEHOB apu(hMETHYECKON U TEOMETPUUYECKOM MPOrpeccuit, MPUMEHSISI IPU 3TOM amnmnapaT YpaBHEHUN U
HEPaBEHCTB;

* IOHUMATh APUPMETHIECKYIO U TEOMETPUIECKYIO MMPOTPECCUU KaK (YHKIIUHA HATYPATbHOTO
apryMeHTa; CBS3bIBATh apU(PMETHUUECKYIO TIPOTPECCHUIO C TUHEHHBIM POCTOM, TEOMETPUUYECKYIO — C
AKCIMOHEHIIMAIBHBIM POCTOM.

Inemenmol NPUKIAOHOU MAMEMAMUKU

o oxonuanuu uzyuenus Kypca y4auwuics Hayyumcsi.

* HCIIOJIB30BATh B XO/I€ PEIICHUS 3a/1a4 dJIEMEHTAPHBIC MTPEICTABICHMUS, CBSI3aHHBIC C
MpUOIMKEHHBIMY 3HAUEHUSIMU BEJTHYUWH;
* HCITOJIB30BATh MPOCTEHIIIHE CITOCOOBI IPEICTABICHHS W aHAIM3a CTATUCTHYCCKHUX JTAHHBIX;
* HaXOJIUTh OTHOCHTEIBHYIO YaCTOTY U BEPOSTHOCTh CIIy4aifHOTO COOBITHS;
* pemaTth KOMOMHATOPHBIE 331a4M Ha HAXOXKICHUE YhClia 00BEKTOB MIIM KOMOMHAIIHHA.

Yuawuiics nonyuum eozmoorcnocmeo.




* [TOHATH, YTO YHCIIOBbIC JaHHBIC, KOTOPHIC UCTIONB3YIOTCS IS XapaKTEPUCTHKH OOBEKTOB
OKPYKaIOIIEer0 MUPA, SIBIISIOTCS MPEUMYIIIECTBEHHO MPUOMMKEHHBIMH, YTO TIO 3aMUCH TPUOTIKEHHBIX
3HAYEHUH, coiepKaUXCsl B MHPOPMAIIMOHHBIX UICTOYHUKAX, MOXKHO CYAHUTH O MOTPEITHOCTH
MPUOTMKCHHUS;

* [IOHATH, YTO MOTPENIHOCTh PE3Y/IbTaTa BHIYUCICHUHN JIOJKHA OBITH COM3MEPUMA C TIOTPEITHOCTHIO
WCXOJHBIX JTaHHBIX;

* MpUOOPECTH NIEPBOHAYAIILHBIN ONBIT OpTaHU3aAIMK cOOpa JAHHBIX MIPH MIPOBEICHUU OIIPOCca
OOIIIECTBEHHOTO MHEHUS, OCYIIIECTBIIATh MX aHAJIU3, PEJICTABIIATH PE3YJIbTAThl ONIPOCa B BUJIE TAOJIHIIbI,
JarpaMMBbl;

* MPUOOPECTHU OTBIT MPOBEACHUS CITYYAHBIX SKCIIEPUMEHTOB, B TOM YHCIIE C TIOMOIIBIO
KOMITBIOTEPHOTO MOJICTTUPOBAHUS, HHTEPIIPETAIIMU UX PE3yIbTATOB;

¢ HAYYUTBHCA HCKOTOPLIM CIICIHAJIbHBIM HpI/IéMaM peLICHUA KOM6I/IH8.TOpHLIX 3aJa4.



2. Conepskanme Yy4eOHOTro nmpeaMera «Ajareopay

AJredGpanveckue BbIpaKeHHs

BelpaskeHre ¢ IEpeMEHHBIMHM. 3HAUCHHE BBIPAXKECHUS C IEpPeMEHHbIMU. JlonmyCTHMBIE 3HA4YCHUE
nepeMeHHbIX. ToxxaecTo. ToxaecTBEHHbIE ITpeoOpa3oBaHus aareOpanueckux BbIpaxkeHu. JlokazaTenbcTBo
TOKIECTB.

Crenenb ¢ HaTypaJbHBIM IOKa3aTeneM U e€ coiictBa. OnHowieHbl. OHOWIEH CTaHAAPTHOIO BUJA.
Crenenp ogHOwieHa. MHorowieHsl. MHorowieH cranaaptHoro Buaa. CrteneHbp MHorowieHa. Clio)keHue,
BBIYMTAHNE U YMHOKEHHE MHOTOWICHOB. DOpMyIIbl COKPAIICHHOIO YMHOXKEHMS: KBapaT CyMMBI U KBajpar
Pa3HOCTH JIBYX BBIPA’KEHUH, IPOU3BEICHNE PA3HOCTU U CYMMBI IBYX BbIpaKCHUN. Pa3iioskeHne MHOrO4IeHOB
Ha MHOXKUTENU. BeiHeceHre 0011ero MHOXKUTENS 32 CKOOKH. MeTo 1 rpynmiupoBKy. Pa3HOCTE KBapaToB ABYX
BeIpaxkeHHH. CymMMa M pa3HOCTb KyOOB ABYX BblpakeHui. KBanpartublii TpéxuneH. KopeHb kBagpaTHOro
TpéxwieHa. CBONCTBA KBaApaTHOro TpEXWieHa. Pa3noskeHne KBapaTHOro TPEXWIEHA HA MHOYKUTEIH.

Parmonansabie  BelpakeHus. Llenmbie BblpakeHus. JlpoOHble BbIpakeHUWs. ParmoHanbHas ApoOb.
OcHOBHOE CBONCTBO palMOHAILHOM JpoOu. Clo)keHue, BHIUMTAHUE, YMHOXKEHUE U JEJICHUE PALlMOHAIIbHBIX
npobeii. Bo3BeneHue pannoHanbHOW ApoOU B CTeNeHb. TOXKIECTBEHHbIE IPEOOPa30BaHUs PALMOHATBHBIX
BbIpaskeHUI. CTENEHb C LEbIM IT0Ka3aTeNeM U €€ CBOMCTBA.

KBanpatabie kopHU. ApUPMETHYECKHH KBaJpaTHBIA KOPEHb M €ro CBOMCTBAa. TOXIECTBEHHBIC
peoOpa30BaHusl BEIPAXKEHUM, COIEpKAIMX KBaIPaTHbIE KOPHHU.

YpaBuenus

VYpaBHeHne ¢ onHOW mepemeHHOW. Kopenb ypaBHeHusa. PaBHocwibHbIE ypaBHeHMs. (CBOMCTBa
YPaBHEHUH C OHOM IIEPEMEHHON. Y paBHEHHUE KaK MATEMAaTUUECKask MOJEIIb PEAIIbHOM CUTYalUH.

Jluneitnoe ypaBHenue. KBagpatHoe ypaBHeHHne. DopMylia KOPHEN KBapaTHOTO ypaBHEHUs. Teopema
Buera. PannonanbsHele ypaBHeHHs. PerieHne panroHaIbHBIX YPABHEHUH, CBOASIIMXCSA K JIMHEMHBIM WIN K
KBAJ[PAaTHBIM ypaBHEHUSAM. PellieHre TEKCTOBBIX 3a/1a4 € TIOMOILBIO PALIMOHATIBHBIX YPABHEHUM.

VYpaBHeHue c¢ aByMs nepeMeHHbIMH. ['paduk ypaBHeHHs ¢ JAByMs NepeMeHHbIMH. JInHelHoe
ypaBHEHUE C IByMs TIEPEMEHHBIMU U €T0 rpaduk.

CucreMbl ypaBHEHHH ¢ ABYMsI TepeMeHHbIMU. [ paduueckuii METo/1 pelieHns: CHCTEMbI YpaBHEHHUH C
IBYMS IIEpEMEHHBIMU. PellleHne cucreM ypaBHEHHMI METOJOM IOJCTAaHOBKU M cloxkeHus. Cucrema IByx
YPaBHEHUH C IByMsI IEPEMEHHBIMU KaK MOJIEIIb PEATIbHOM CUTYaLUH.

HepasencrBa

YucnoBele HepaBeHCTBA M MX CBOMCTBA. (CIIOKEHME W YMHO)KEHHE YHCIOBBIX HEPAaBEHCTB.
OueHuBaHue 3HaueHWs BbIpakeHUs. HepaBeHCTBO ¢ OqHON mepeMeHHOH. PaBHOCHIIBHBIE HEpaBEHCTBA.
UucnoBsle NpoMEXYyTKH. JIMHENHBIE W KBaJpaTHbIE HEPABEHCTBA C OAHOM mnepeMeHHo. Cucrembl

HEPaBEHCTB C OJIHOM MEPEMEHHOM.



Yucj10BbIe MHOKECTBA
MHO0kecTBO 1 ero deMeHThl. CriocoObl 3a1aHusl MHOXeCTB. PaBHbIEe MHOXecTBa. [TycToe MHOMXKECTBO.
ITonmuOXecTBO. Onepanny Hax MHOKeCTBaMU. VImrocTpariys COOTHOILIEHUH MEXK1y MHOXKECTBAMH C

IIOMOUIbIO JJuarpaMmm Bﬁnepa. MHoskecTBa HaTypaJlbHbIX, HEIBIX, pAHHOHAIBHBIX YHUCCIL. PaHI/IOHaJ'IBHOG

m
YHCIIO KaK Jpo0b BUIA —Tae me Z,n € N, u kak 6eckoHevHas repuoudeckasi 1poob. [IpencraBienue 00

UPPALMOHAILHOM 4uciie. MHOXXECTBO JeMCTBUTENBHBIX yncell. [IpencraBnenue qeHCTBUTENLHOTO YKCia B
BUJIe OECKOHEUHOI HETIePUOANIECKOH Jec THUHON poou. CpaBHEHHE NeUCTBUTENBHBIX Yncel. CBs3b
Mexay mHokectBamu N, Z, Q,R.
@ynknuu. YucinoBbie GyHKIuM

QOyHKUMOHATBHBIE 3aBUCUMOCTH MeXIy BennunHaMu. llonatue @yHkumn. @DyHKIMA Kak
MaTeMaTu4eckas MOENb peaqbHoro mpoiecca. OOmacTh omnpenereHus W 00JIaCTh 3HAYCHHUS (DYHKIUU.
CriocoObr  3amanmst ¢yskmmu. ['paduk  ¢dyskmmu. Iloctpoenue rpadukoB QYHKIUH € TTOMOMIBIO
npeobpazoBannii  puryp. Hymu ¢ynxuuu. IIpomexyTtku 3HakorocTosiHCTBa (yHkuuu. IIpomexyTku
BO3pacTaHus ¥ yObiBaHus (QyHKuuM. JIuHelHas (QyHKUus, oOpaTHas NPONOPLUOHATBHOCTD, KBAJpaTHYHASL
dyHKIms, pyHKIHSA Y=/X, X CBOICTBA M TPAdUKH.

YucJioBbIe M0C/1€10BATEILHOCTH

ITonsitue uncnoBoit nocnenoBarenbHOCTH. KoHeuHbIe 1 O€CKOHEUHBIE IT0CIEA0BATEILHOCTH.
CrocoOsl 3a/1aHuUs [TOCIIEN0BATENBHOCTH. ApruMeTHUeCKas U reoMeTpuueckas rnporpeccur. CBoiicTBa
YJIEHOB apU(PMETHUECKOI U TeOMETPUUECKOM TIporpeccuii. opMyIibl 00IIeTo WieHa apupMeTHIecKoi u
reoMeTpudecKoi mporpeccuii. @opMysibl CyMMBbI N- IEPBBIX WICHOB apu(PMETHUYECKOI U TeOMETPHUYECKOMN
nporpeccuit. Cymma GeCKOHEYHO# TeOMETPHYECKOI porpeccry, y kotopoii |q| < 1. Ipeacrasnenue
NEPHOINUECKOM AECTUUHOM ApoOU B BUIe OOBIKHOBEHHOMN JIpOOH.

JIeMEHTBI NPUKJIATHON MATEMATHKH

Maremarnyeckoe MonenupoBanue. [IporneHTHble pacu€rbl. @opMmysia CIOXKHBIX IPOLIEHTOB.
[TpubOmnkéHHple  BhMUCICHUS. AOCONIOTHAasE W OTHOCUTENbHAs TorpemHoctd. OCHOBHBIE TIpaBUiIa
KOMOMHATOpHUKU. YacToTa U BEpOATHOCTh ClTydaifHOro coOwitus. Kiaccuueckoe onpeeneHue BepOsSTHOCTH.
HauanbHele cBenenust o craructuke. IlpencraBneHue AaHHBIX B BHJE TaONMI, KPYTOBBIX M CTOJIOUYATHIX
nuarpamM, rpagukoB. CTaTUCTUYECKHE XapaKTEPUCTUKU COBOKYITHOCTH JIaHHBIX: Cpe/lHee 3HaueHHe, Moja,
pa3max, MeJiraHa BEIOOPKH.

AJredpa B MICTOPHYECKOM Pa3BUTHH

3aposkieHne anreOpbl, KHUTA O BOCCTAHOBIEHMHM W MPOTHBONOCTAaBICHUM Myxammena ainp —
Xopesmu. Uctopust popmupoBanusi MmaremaTndeckoro si3bika. Kak 3apoamnack uziest koopauHaT. OTKpBITHE
uppauuoHaibHOCTH. M3 McTopry BO3HUKHOBEHMS (OpPMYIT JUIsSl pelleHusl ypaBHeHUH 3-i 1 4-il cTeneHen.
Ucropus passutus nonstus ¢yHkipu. Kak 3apogunack Teopusi BepositHoctel. Yucna dubonaqyun. 3agaua
JI. Muzanckoro (Pubonauun) o kpomukax. JL.A. Maraunkwmii. [1.JI. Yebbmes. H.W. JlobaueBckuii. B.S1.
Bbynskosckuii. A.H. Konmmoropos. @. Buer. I1. ®epma. P. Jlexapr. H. Tapranes. /[[. Kapnano. H. AGens. b.

[Tackans. JI. [Tuzanckuii. K. I"aycc.



3. TemaTtuueckoe INIAHUPOBAHME C YKAa3aHUEM KOJIUYIECTBA YaC0B, OTBOAUMbBIX HA OCBOCHME Ka)l(IlOﬁ TEMBbI

Adareopa (7-9 kiacc)

g =
Ne § Tema ypoka 'g § XapaKkTepucTHKA OCHOBHBIX BU/I0B /1eATeJIbHOCTH YYCHHKA
ypoKa z 7
7 kiacce
1 Ilosmopenue mamepuana 3a xKypc 6 kracca 1
I'naea 1. Pacnosnasams qrcnoBble BBIPAKEHUS U BEIPAKEHUS C IEPEMEHHBIMU,
JInneiiHoe ypaBHeHHE ¢ OHOI MepeMeHHOi. 15 JIMHENHbIe ypaBHeHUs. [[puBOAUTE IPUMEPHI BBIPAXKEHUM C IEPEMEHHBIMY,
2.4 §1 BBejieHue B anrebpy 3 JUHENHbIX ypaBHEeHUH. COCTaBIATh BRIpAKEHUE C NIEPEMEHHBIMH 110 YCIIOBHIO
3agaud. BeImonHaTs mpeoOpa3oBaHus BIPAKEHUN: IPUBOJUTE OAOOHBIE
5 Cmapmoesasa Koumponavhasa paboma 1 cllaraeMble, pacKpbiBaTh CKOOKH. HaxouTh 3HaUEHUE BBIPAXKEHHS C
6-10 §2 JTuHeiiHOE YPABHEHHE C OMHOH MepeMEHHO 5 MEpEeMEHHBIMH TIPH 33JJaHHBIX 3HAYCHUAX NIepeMeHHbIX. Kitaccuduumposartb
: anreOpanveckue BoipaxkeHusl. ONMCHIBATH LEJIbIE BHIPAXKEHUS.
11-15 s 3. Perrenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH 5 Dopmynuposams ONpeNEIECHNE JINHEHHOTO ypaBHEHNs. Pemarts auHelHoe
- ypaBHeHue B 001eM Buze. lHTepnpeTnpoBaTh ypaBHEHHE KakK
16 Konmponvnas p a6Pn1a Ne 1 «Hf” teunoe 1 MaTEMaTHYECKYIO MOJIENb PeallbHOM cuTyanu. ONHCHIBATE CXEMY PEILEHHUS
ypasnenue ¢ 0OHOU nepemMeHHOU» TEKCTOBOW 3aJ]]auu, MPUMEHSITH €€ JIJIsl pelIeHus 3a1a4
I'nasa 2. llenblie BbIpaKEeHUS. 52 | @opmymuposamn:
17-18 §4 ToKEeCTBEHHO PABHbIE BHIPAKEHHS. 2 onpeoeneHus:; TOXIECTBEHHO PAaBHBIX BBIPAKEHUI, TOKIECTBA, CTETIEHH C
TosknecTsa HAaTypaJbHbIM [10KA3aTeNeM, OAHOWICHA, CTAHAAPTHOIO BUJA OJJHOYJICHA,
1021 §5 CTereHb ¢ HaTypaibHbIM MOKa3aTenem ko3 uLmeHTa ogHOUICHA, CTETIEHH OITHOWIECHA, MHOTOWIEHA, CTETICHH
MHOI'OWJICHA;
2224 $6 CBoiicTBa CTENEHU C HATYpaIbHBIM 3 ce0ticmea: CTETIEHU C HaTypaJIbHBIM IT0Ka3aTesIeM, 3HaKa CTETICHHY;
moKas3aTrejieM npasuna: JOKa3aTenbCTBA TOXKIECTB, YMHOKECHUS OJHOYJIECHA HA MHOTOUJIEH,
25-26 §7 OHOYJICHBI 2 YMHO>KECHHSI MHOTOYJIEHOB.
Jloxasvieams CBOMCTBA CTEIICHH C HATYyPaTbHBIM ITOKa3aTeIeM. 3alTUCHIBATh U
27 $8 MHorouneHst 1 JIOKa3bIBaTh (POPMYJIbI: TPOM3BEIECHHS CyMMBI M Pa3HOCTH ABYX BBIPaKCHHH,
2830 §9 CITOIKCHIC 11 BB TAHIC MHOFOWICHOR 3 Pa3HOCTH KBAJpaTOB JIBYX BBIPAXKEHUH, KBaIpaTa CyMMBbl U KBaJpaTa Pa3HOCTH
) JIBYX BBIpQXKEHU, CyMMBI KyOOB U pa3HOCTH KYOOB JIBYX BBIPXKEHUI.
31 Ko;—[mpoﬂb]-[a;l pg6oma No 2 «Oonounenwi. 1 Buiuucname 3HaUCHNE BRIpAXKEHUH ¢ IepeMeHHBIMU. [IpuMeHsITh CBOICTBA




Mnozounenviy CTETeHH IS TPpeoOpa3oBaHusl BhIpaKEHU . BBIIOIHATE yMHOKEHHE
3035 $10 | YMHOKCHIE OQHOWICHA Ha MHOFOWICH 4 | OAHOWICHOB 1 BO3BE/ICHHE OHOMICHA B CTETICHb. [TprBOIUTH OJHOUIICH K
CTaHAAPTHOMY BHAY. 3alHCHIBATh MHOI'OWICH B CTAHIAPTHOM BHUJIE, ONPEICTIATH
36-39 §11 YMHOKXCHHE MHOTOWICHA HA MHOTOYWJICH 4 cTeneHb MHOTOWwIeHa. [[peoOpa3oBrIBaTh MpoOHU3BEIEHNE OTHOWIECHA H
1042 §12 | PasnoskeHune MHOTOWIEHOB Ha MHOKHTEJH. 3 | MHOrouseHa; CyMMbI, Pa3HOCTH, IPOU3BEICHHUS IBYX MHOTOUJIEHOB B
BhlHeceHHe OOLIEro MHOKHUTENS 32 CKOOKH MHOTO4JICH. BBIMOIHATD pa3iioikeHre MHOrOYIeHa Ha MHOXKUTEIH CIOCO0OM
43 Ipomesrcymounas Konmponwvnas padoma 3a ! BBIHECEHHs OOLIET0 MHOXKHTENS 32 CKOOKH, CHOCOOOM I'PYIIIUPOBKH, 110
1 nonyzooue (bopmyam COKpaIEHHOr0 YMHOKEHHUSI M C IPUMEHEHUEM HECKOJIBKHX
croco6oB. Mcrnonb30BaTh ykazaHHbIE IPEOOPA30BAHUS B IPOLIECCE PEIICHHS
44-46 § 13 | Pasnoxenne MHOro4I€eHOB Ha MHOKHUTEIIH. 3 . 3
MeToj rpyHIHPOBKH ypaBHEHHH, I0Ka3aTeIbCTBA YTBEPKICHHIA, PEIICHHUS TEKCTOBBIX 337144
47 Konmponvnas paboma Ne 3 «Paznoocenue 1
MHO20YJIEHO8 HA MHOICUMEIUY
48-50 s 14 HpOI/ISBeI[eE{I/IC Pa3HOCTU U CYMMBI JIBYX 3
BBIPAXKECHUI
51-52 § 15 | Pa3HOCTh KBagpaTOB ABYX BBIPRXKEHUU 2
53.56 $16 | KBampar CYMMBI ¥ KBAJ[paT PasHOCTH ABYX 4
BBIpaKCHUI
57.59 § 17 | IIpeoOGpa3zoBanre MHOTOUYJICHA B KBaJIpaT 3
CYMMBI UJI Pa3HOCTH JIBYX BBIPAKEHUMU
60 Konmponvnas paboma Ne 4 « Dopmynsi 1
COKPAWYEHHO20 YMHONCCHUSL)
61-62 §18 | Cymma 1 pa3HOCTb KyOOB JABYX BbIpaKeHUH 2
63-66 §19 | [IpumeHeHune pa3IuIHBIX CIIOCOOOB 4
pa3IoKEeHUs] MHOTOWIEHA Ha MHOKHUTENIN
67 [ToBTOpEHME U cucTeMaTU3alys y4eOHOro 1
Marepuaia
68 Konmponvnas paboma Ne 5 «l]envie 1
8bIPAIICEHUL)
Inasa 3 TIpu6ooums puMepbI 3aBUCUMOCTEH MEXy BelndrHamMu. Pasnuuars cpean
DyHKIUH 12 | sapucnmocreii (yHKIIMOHAIBHBIC 3aBUCHMOCTH.
69-70 §20 Cas3u MEXly BeIMYMHAMU. DyHKIMSA 2 Onucvigamv noHsamust: 3aBUCUMON 1 HE3aBUCHMOW TIEPEMEHHBIX, QYHKIIUH,
71-72 §21 | CiocoOsbI 3a1anus pyHKIAN 2 | aprymeHTa QyHKIHH; CIIOCOOBI 3a1aHus PyHKIUH. DOPMyITHPOBATH
73-74 §22 | I'padux GpyHximu 2 oIpezeseHus: 00JacTH onpeaeIeHus GYHKIMN, 00JIaCTH 3HAaUeHUH (pyHKIUH,
75-78 §$23 Jluneitnas QyHKLMs, 8 rpaUK 1 CBOHCTBA 4 rpadpuka QyHKIMK, THHEHHON QYHKIMH, PSMOH MPOMOPIIMOHATBHOCTH.




79 [ToBTOpEHME M cUcTeMaTH3alUs Y4eOHOTO 1 | Boiuucnsame 3HaueHre QyHKIUH N0 3aJaHHOMY 3HAYCHUIO apryMEHTA.
marepualia CocraBnare Tabnuip! 3HaueHuN QyHKknnu. CTpouTth rpaduk QyHKIUH,
80 Konmponvuas paboma Ne 6 « Pynxyuuy 1 3amaHHoOM TabmuuHO. [To rpaduKy QyHKINY, SBISIOIIECHCS MOJICITBIO PEATLHOTO
nporecca, ONPeAeNIATh XapaKTePUCTUKH ATOT0 Tporecca. CTpouTh rpaduk
TUHEWHON (QYHKINU M MPSMOU IPOHOPIHOHATBHOCTA. ONHCHIBATh CBOMCTBA
9TUX QyHKIHH
I'naesa 4. TIpusooums npumepsvl: ypaBHEHHUS C ABYMsI IIEPEMEHHBIMU; JIMHEHHOTO YpaBHEHHUS
CI/ICTeM]:I HHHeﬁHbIX ypaBHeHHﬁ 19 C ABYMs ICPEMCHHBIMU; CUCTCMBI IBYX JIMHEMHBIX ypaBHeHI/II\/'I C AByMA
¢ IBYMsI IepeMeHHBIMH. TIepEeMEHHBIME; PEaJIbHBIX MTPOLIECCOB, TSl KOTOPBIX YPaBHEHHUE C IBYMS
81.82 §24 | YpaBHeHHS C ABYMSA NIEPEMEHHBIMHU 5 | IICPEMCHHBIMH WIH CHCTEMa YPABHCHHUIL C IByMs [ICPEMCHHBIMH SBIIOTCS
MaTEMaTUYCCKUMHU MOACIISIMU.
83.85 §25 | JluHeiHOE YpaBHEHHE C JBYMSI IEPEMEHHBIMU 3 | Onpenensrs, SBIAETCS JIM Iapa YMCEN PEIIEHUEM JIAHHOTO YPABHEHHS C IBYMS
U ero rpaduk HEPEMEHHBIMH.
§26 | CucreMbl ypaBHCHHM C ABYMSI IEPEMCHHBIMHU. 3 | Popmynuposamp:
86-88 ['paiuecKuii METO/l PELLICHUS CHCTEMBI ABYX onpeoenenyst: PEIICHHs] yPaBHEHUSI C IBYMsI IEPEMEHHBIMU; YTO 3HAYUT PEIINTh
JTMHEHHBIX YPABHEHHUIH ¢ IBYMS TIepeMeHHbIMHY YPABHCHHE C BYMS [1EPEMCHHBIMIL rpaduKa ypaBHEHHS C JBYMS NepEMCHHBIMIL
= v JIMHEHHOTO YpaBHEHHS C ABYMsI IEPEMEHHBIMHE; PEIICHHS CHCTEMBI YPaBHEHHI C
§ 27 | Pemenue cucrem JIMHEHHBIX ypaBHEHUI 2
89-90 JIBYMS TlepeMEHHbBIMU;
MCTOAOM HOHCTaHOBKHU _ c6olicmea YpaBHEHUH € IBYMS IEPEMEHHBIMH.
91-93 §28 | Pemenue CHCTEM JIMHEHHBIX YPaBHCHHI 3 | Onucwisam: caoiictea rpauKa JIMHEHHOrO YPABHEHHUS B 3aBUCUMOCTH OT
MCTOJIOM CJIOKCHHUA 3HaYeHNH KO3(PHUIMEHTOB, rpadUUeCcKUii METO]T PEIICHHS] CHCTEMBI IBYX
94-97 $29 Pemenue 3aga4 ¢ mOMOIIBIO CUCTEM JIMHEWHBIX 4 YPaBHEHHH C ABYMS IEPEMEHHBIMU, METOJI TIOACTAHOBKU M METOJ CIIOKEHUS [T
YpaBHEHUH PEIIeHHs] CHCTEMBI JIBYX JIMHEHHBIX YPaBHEHHUI C JBYMS IEPEMEHHBIMHU.
HOBTOpeHI/Ie U CUCTEMATH3aIlNs yqe6H0r0 1 Cmpoumb l"pa(bI/IK JIMHEMHOTO YPAaBHECHU: C JIBYMsI IICPEMCHHBIMMU. Pemiate
98 MaTepuaia CHUCTEMBI JIBYX JINHEMHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMHU.
99 Konmponvnas paboma Ne 7 «Cucmenol 1| Pewams TexcToBbie 3a11a4H, B KOTOPIX CI/ICTeMa; JIBYX JINHEWHBIX YpaBHEHHH C
LUHETIHbLY YDAGHEHUT C 08YMSA NePeMeHHbLMUY JIByMSI TIEPEMEHHBIMH SIBJISICTCS MATEMATHYECKOM MOJICITBIO PEaIbHOTO TIpoLiecca, 1
HMHTEPIIPETUPOBATH PE3YJILTAT PELLECHUS CUCTEMBI
Iloemopenue u cucmemamusayus 3
yuebH020 mamepuana
100 IToBTOpenue kypca 7 knacca 1
101 Hmozoeasa konmpoavnasn paboma 1
102 AHann3 UTOroBOM KOHTPOJILHOM pabOTHI. 1
IToBTOpeHue kypca 7 kiacca
HTOIOo 102




8 kiacce

I'nasa 1 Pacnosznaséamu uenvle paniMoHaIbHBIE BBIPAXECHUS, IPOOHBIC
9
PannoHaibHble BbIPAKEHHS 45 | panMoHaJIbHBIE BBIPAKEHUS, IPUBOAUT IIPUMEPHI TAKUX BbIPAXKEHUI.
1-2 1 Parmonansueie 1poou 2 | Qopmynuposams:
= = onpedenenus; pallMOHAILHOTO BBIPA)KEHUS, IOMYCTUMBIX 3HAYCHUH
3.5 2 OCHOBHOE CBOWCTBO PALlMOHATIBHOM IpOOH 3 . .
NEPEMEHHOM, TOKAECTBEHHO PAaBHBIX BBIPAXKEHHIA, TOXKIECTBA,
6 Cmapmoeas Konmponvhasa paboma 1 | paBHOCWIBHBIX YpaBHEHUI, pallMOHAIBHOIO YPABHEHUS, CTEIIEHU C
3 HYJIEBBIM [10Ka3aTeJIEM, CTEIIEHU C LIEJIbIM OTPULIATENIbHBIM I10KA3aTEIIEM,
CroxeHne ¥ BBIUNTaHUE PALlMOHAIBHBIX 3 .
7-9 . CTaHJAPTHOIO BUJA YKCia, 00paTHOW NPONOPLHUOHATIBHOCTH;
Npobeil ¢ 0JIMHAKOBBIMY 3HAMEHATEISIMU . . . .
ceoticmea: OCHOBHOE CBOMCTBO pallMOHaIbHON ApoOU, CBOMCTBA CTENEHU
10-15 4 CroxeHre ¥ BBIYNTaHUE PALMOHAIbHBIX 6 K
npo0elt ¢ pa3sHBIMHU 3HAMEHATEIISIMU C LIEIbIM [I0Ka3aTeNeM, YPABHEHUH, PYHKIUA y = — ;
X
Koumponvnasa paooma Ne 1 «Cnoxcenue u 1 N
16 g npasuna. CIOKEHUs, BRIMUTAHU, YMHOKEHHUS, JeTICHHsT JpoOeH,
8bIUUMAHUE DAYUOHATILHBIX OpOoDeil)
BO3BE/ICHUS IPOOH B CTEIIEHb;
5 YMHOXKEHUE U ICJICHUE PAllMOHAIBHBIX 4
. . Yycaosue paBeHCTBa Apo0Ou HYIIO.
17-20 npoOeii. Bo3BeneHue palinoHaabHOM 1podu B N
TertomL Hoxkazvieamsb CBOWCTBA CTENIEHHU C LIEJIBIM IT0Ka3aTeNEM.
5 T 5 7 Onucviéamsb rpauIecKuil METO/I PEICHNS YPAaBHEHUN C OHOM
0’KJIECTBEHHBIE TPEOOpazOBaHMS o
21-27 1 peoop N IIEPEMEHHOMU.
panMoOHATBHBIX BBIPAKEHUH I . .
X y N 2 1 [pumersamb OCHOBHOE CBOMCTBO pPallMOHAJIBHOM IPOOH /171l COKpALICHHS
28 ;Hmlé 07bhai paboma 6- u nnpeoOpazoBanus apodeit. [IpuBoauTs Apodu K HOBOMY (001IEMY)
«lodicoecnmeennvle npeoopasoeanui 3HaMeHaTtemo. HaXxomuTh CyMMy, pa3HOCTh, IPOU3BE/ICHNE U YACTHOE
5 11; AUUOHATLHYIX 6bIP a.ucenu;» 3 npoOeil. BEIMOTHATH TOXKAECTBEHHBIE TPE0Opa30BaHUs PALMOHATBHBIX
99-31 aBHOCWJIbHBIC ypaBHEHUs. ParimoHansHbIe BBIDAKEHHIL.
5 YPaBHCHHA Pewamb ypaBHEeHUs ¢ IEPEMEHHOM B 3HaMeHaTene Apoou.
32.35 CreneHp ¢ IeNBIM OTPHIATENLHBIM 4 | ITpumensme cBoficTBa CTETIEHN C LETBIM TIOKA3ATENEM VTS
Tokasare/ieM peo6pa3oBaHus BEIPAKEHHUIA.
36-40 9 CBolicTBa CTETEHHU C IIEJIBIM MTOKa3aTeseM S | 3anucvieams anciaa B CTAaHIAPTHOM BHJIE.
10 o k 4 | Beinoansme nocTpoeHne 1 YreHue rpapuka pyHKuun X
KIOus Y = — X
41-44 YHIIGL Y =
u e€ rpadux
45 Koumponvnas paooma Ne 3 «Payuonanvhule 1
8IPANCEHUA)
I'naga 2 Onucviéams: TOHATUE MHOKECTBA, DJIEMEHTAa MHOXKECTBA, CITOCOObI
KBagparHble KOpHH. 26 | 3amaHUS MHOXKECTB; MHOJKECTBO HATYPaIbHBIX YHCEN, MHOXKECTBO HENBIX

JlelicTBUTEIBLHBIE YU CJIA

Y1 CCJI, MHOXXCCTBO PAlITMOHAJIbHBIX YUCCJI, MHOKCCTBO HeﬁCTBHTGHBHBIX




46-48 11 dynkmms y = X2 3 | uMcen U CBSI3U MEXKAY 3TUMHU YHCIOBBIMUA MHOKECTBAMU; CBSI3b MEKAY
u e€ rpapuk 0ECKOHEYHBIMU JIECATHYHBIMU JIPOOSIMH U PAllIOHAIBHBIMU,
49-51 12 KBanparueie kopHu. ApudmeTndaecKkuii 3 | UppalMOHAIBHBIMU YUCIIAMMU.
KBaJIpaTHbIN KOPEHb Pacnosnasams panmoHanbHble U UppaloHaibHble yncia. [IpuBoauTs
52 IIpomesricymounas Konmpoavhas paboma 1 | mpUMepsl pallMOHAIBHBIX YUCEN U UPPAIMOHATbHBIX YUCEIL.
3anucvieams ¢ MOMOUIBIO POPMYII CBOWCTBA ICHCTBHIA C
53-54 13 MHOX€eCTBO U €ro 3JeMEHThI 2 .
JEHCTBUTENbHBIMH YUCIIaMHU.
55-56 14 [TonmHOxecTBO. Onepanuy Haji MHOKECTBaMU 2 | Qopmynuposamy:
—— 15 UIICIIOBLIC MAOMKeCTRa 5 onpeoeneHus: KBapaTHOTO KOPHS U3 YKCIa, apu(METHIECKOTO
KBaJIpaTHOI'O KOPHSI U3 UMCIIA, PABHBIX MHOKECTB, ITOJIMHOXKECTBA,
59-62 16 CaoiicTBa apu(MeTHYECKOro KBaApaTHOTO 4 | mepeceyeHUs MHOKECTB, 00bEIMHEHUS MHOYKECTB,;
KOpHS ceoticmea: GyHKIUN Y = X°, apu(METHIECKOT0 KBAZPATHOTO KOPHSI,
63-67 17 ToxnecTBeHHbIC IPEOOPA3OBAHUS BRIPKCHHI, | 5 | yHkuun Yy = Jx.
COACPKAIMX KBAAPATHBIC KOPHH Jloka3bIBaTh CBOMCTBA apU(PMETUYECKOTO KBAPATHOTO KOPHSI.
68-70 18 Oynxums y =+/x 3 Cmpoump rpaduxu Gpyskumii y = x2uy =X .
u e€ rpaguk IIpumensmp NOHATHE apHPMETHIECKOTO KBaPATHOTO KOPHS IS
Koumponvnasa paooma Ne 4 «Keaopamnwie 1 | geruncienys sHaveHMiA BBIpaKEHHil.
Kophu. /lelicmeumenbvhvie uucnay Ynpowamo BeIpakeHus, cojieprKanire apuGMeTHIECKHe KBaIPaTHbIE
KopHH. Pemars ypaBHeHns. CpaBHUBATh 3HAYECHUS BBIPAKEHUM.
71 BoimonHATe IpeodpazoBaHUE BhIPAKEHUN C IPUMEHEHUEM BbIHECEHUS
MHOKUTENS U3-T10J] 3HaKa KOPHsI, BHECEHUSI MHOXKUTESA 1I0J] 3HAK KOPHSL.
BbInonHATE 0cBOOOXACHNE OT UPPALIMOHAIBHOCTH B 3HAMEHATENe IpooH,
aHaJIN3 COOTHOILIECHUN MEX]y YUCIOBBIMA MHOKECTBAMHU U UX
AIIEMEHTaMU
I'naea 3 Pacnosnasams v IpuBOINTE MPUMEPHI KBAaJIPAaTHBIX YpaBHEHUH
KBaapaTHbie ypaBHeHHs 26 | pa3IUYHBIX BUAOB (IIOJHBIX, HETIOJIHBIX, IPUBEAEHHBIX ), KBaIPATHBIX
7974 19 KBanpathsle ypaBHeHUs. Penienne HeMoaHbIX 3 | TPEXWIECHOB.
KBaJIpaTHBIX YPaBHEHHM Onucvieamsb B 00111eM BUJIE pEIICHUE HENOIHBIX KBaJJPATHBIX YPaBHEHUH.
75-78 20 dopmysa KOpHEH KBapaTHOTO ypaBHEHUS 4 | Dopmyruposamo:
— 1 Teopema Brera 3 onpeoeneHus: ypaBHEHUS MEepPBO CTENIEHH, KBaAPATHOTO YPAaBHEHUS;
KBaJIpaTHOI'O TPEXWIEHA, TMCKPUMUHAHTA KBaJAPAaTHOTO YPaBHEHUS U
Koumponvnas paooma Ne 5 « @opmyna 1 KBaJPaTHOTO TPEXUJIEHA, KOPHSI KBaJIpaTHOTO TPEXWICHA; OMKBAIPATHOTO
82 KOpHell KeaopamHozo ypagHeHusn» YpaBHEHHS;
ceoticmea KBaJIpaTHOTO TPEXWIIEHA;
83-85 22 KBanpaTHblii TpEXUiieH 3 | meopemy Buera u o0paTHyIo eif TeopemMy.




86-90 23 Pemenue ypaBHeHUH, CBOAAIUXCA K S5 | 3anucvieams 1 n0Ka3bIBaTh HOPMYIy KOpHEH KBaJpaTHOTO YpaBHEHMUS.
KBaJPATHBIM YPABHEHUSIM HccenenoBars KOIMYECTBO KOPHEN KBAJIPAaTHOIO YPABHEHUS B
91-96 24 PannonaibHbIE ypaBHEHHS KaK 6 | 3aBHCHMOCTH OT 3HaKa €ro JMCKPUMHHAHTA.
MAaTE€MaTHYECKUE MOJIEIN PEAIbHBIX CUTYallUH Lokazvieame meopemvi: Buera (psMyro 1 00paTHY0), O pa3ioKEeHUU
Konmponvnaa paboma Ne 6 «Keaopammnoie 1 KBaJPAaTHOIO TPEXUJIEHA HA MHOKUTEIHU, O CBOMCTBE KBAaPATHOTO
ypasuenua» TPEXUIIEHA C OTPULATEIbHBIM JUCKPUMUHAHTOM.
Onucvieams Ha IpUMEpPax METOJL 3aMEHBI [IEPEMEHHON IS PEILICHUS
YpaBHEHUM.

97 Haxooumb KOpHU KBaJIpaTHBIX YPaBHEHHUH pa3IUYHbIX BUIOB.
[Tpumensite TeopeMy Buera n oOparHyto el Teopemy. BeinmonHsTh
pa3I0XKeHUe KBaApaTHOro TpEXWIEHa Ha MHOXUTeNU. Haxonute kopHH
YpaBHEHUM, KOTOPbIE CBOAATCA K KBaJpaTHbIM. COCTaBIATh KBaJIpaTHbIE
YPaBHEHHUs U ypaBHEHUS, CBOJAIIMECS K KBAJAPAaTHBIM, SABIISIOLINECS
MAaTE€MaTHYECKUMU MOJIECIISIMH PEaJIbHBbIX CUTYaIui

IToBTOpEHHE N cHCTEMATH3ALHA

y4eOHOro MmaTepuajia 5

98-101 YnpakHeHus A1 NOBTOPEHUs Kypca § Kiacca 4
102 Hmozosasn konmponvnaa paboma 1

BCEI'O | 102
9 kaace
Inasa 1 Pacnoznasams v TpUBOAUTH IPUMEPBI YUCIIOBBIX HEPABEHCTB,
Hepagencrsa 21 HEPABEHCTB C [IEPEMEHHBIMU, JIMHEUHBIX HEPABEHCTB C OJHON

1-3 1 'HCIIOBEIC HEPABCHCTBA 3 IIEPEMEHHOM, IBOMHBIX HEPABEHCTB.

4-5 2 OCHOBHBIE CBOWCTBA YHCIOBBIX HEPABEHCTB 2 | Qopmynuposams:
onpeoeneHus: CPaBHEHUS JBYX YHCEJ, PELIEHUS HEPAaBEHCTBA C OJJHOM

6 Cmapmosan Konmponvnaz padoma 1 IIEPEMEHHOM, PABHOCUIIBHBIX HEPABEHCTB, PELICHUS CUCTEMBI HEPABEHCTB

3 CnoxxeHue 1 yMHOKEHUE YHCITOBBIX 3 | c oHOI epeMeHHOM, 00JIaCTH OIpeIeIeHHs] BBIPaKEHUS;
7-9 HepaBeHCTB. OlLleHNBaHUE 3HAYCHHUS c60ticmea YUCI0BBIX HEPABEHCTB, CJIOKEHUS U YMHOXKEHHUS YMCIOBBIX
BBIPAKCHUS HEPaBEHCTB
10 4 HepaBeHcTBa ¢ 0JJHOM TIEpEMEHHOM 1 | Hokasvieams: CBONCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUU U
= = YMHO>KEHHH YHACIIOBBIX HEPABEHCTB.
5 Pemenne HepaBEeHCTB ¢ OAHON IEPEMEHHOM. 5 P .
11-15 e 10BbIe MpOMERYTKH ! ewiams TNHENHbBIC HEPABEHCTBA.
anUChIBaTh PEILICHUS HEPABEHCTB U UX CUCTEM B BUJIE YHUCIIOBBIX




16-20 6 Cuctemsl J'II:IHCf/iHI:IX HEpPaBEHCTB C OJTHOU S | MpOMEXYTKOB, 00BEIMHEHHSI, IEPECCUCHHSI YHCIOBBIX TPOMEKYTKOB.
HEPEMEHHOU Pemate cucreMy HEpaBEeHCTB ¢ OJHOU nepeMeHHol. O1leHuBaTh
21 Konmponwnas paboma Ne I «Hepasencmeay 1| snauenue Boipaxenns. N306paxarh Ha KOOPIMHATHOI IIPSMOI 3aJaHHbIe
HEPaBEHCTBAMH YHCIIOBBIC IPOMEKYTKU
I'naga 2 Onucviéamsb NOHATHE PYHKINHU KaK MPABUIIA, YCTAHABIMBAIOILIETO CBSI3b
KBagparuunasa pynkums 39 | MEeXIy 2JIEMEHTAMHM JIByX MHOKECTB.
9924 7 [ToBTOpEHUE U pacHIMPEeHNE CBEICHHUH O 3 | Qopmynuposamy:
byHKINN onpedenenus: Hyls QyHKIIMH; TPOMEKYTKOB 3HAKOTIOCTOSTHCTBA
25-27 8 CaoiicTBa pyHKINU 3 | pynkuun; QyHKIMH, Bo3pacTaromei (yOpIBaromeii) Ha MHOXKECTBE,
9 Kax mocTpouts rpaguk dymxmm y = ki(x). 3 KBaIv[paTI/I‘IHOI‘/'I (1)yHKLII/II/£; KBaI[paTH.Ol“O HEpaBEHCTBA,
28-30 _ ceoticmea KBaJlpaTUUHON (PyHKUMU;
CCIIM M3BECTCH TPAQUK PYHKINMH X = 1) npasuia OCTpoeHus rpagukoB QYHKIMN C ITOMOIIBIO TPeoOpa3oBaHUi
10 Kak moctpouts rpaduku ¢pynkuuii y = f(X) + b 4 Buma f(x) — f(x) + b
31-34 uy = f(x + a), ecu uzBecten rpaduk GyHKIMHA f(x) — fx + a); f(X) _’) KF(X).
y =1(x) — Cmpoums Tpaduku QyHKIHIA ¢ TOMOIIBIO peodpa3zoBanuii Buaa f(X) —
35.40 11 KBaE[paTI/I‘lHaSI bynkus, e€ rpaduk u 6 f(x) + b;
“BOTCTEA f() — fix + a); f(x) — Kf(x).
41 Konmponsnas p aﬁvoma N 2 «Keadpamuunas 1 Cmpoums Tpaduk kBaapatunyHoil pynkiuu. [To rpaduky KkBagpaTu4HOM
Gynxyua u ee ceoticmeay (YHKIIUH ONUCHIBATh €€ CBOMCTBA.
42-47 12 Pewierne kBajpaTHBIX HEPABEHCTB 6 | Onuceisams cxemaranoe pacroyio’keHue napadosIbl OTHOCUTENBHO OCH
4853 13 CucTeMbl ypaBHEHHUI ¢ BYMs HepeMEHHBIMH 6 a0CICC B 3aBUCUMOCTH OT 3HaKa cTapiiero kodduimenrta u
JUCKPUMHUHAHTA COOTBETCTBYIOIIETO KBaJPATHOTO TPEXUJICHA.
54 Ipomescymounas Konmponvnas paboma 1 | Pewams xBagpaTHbIC HEPABEHCTBA, UCTIONB3YS CXEMY PACIIOIOKEHHS
_ 14 PeleHne 3a1a4 ¢ TOMOIIBIO CHCTEM 5 | mapabosl OTHOCUTENBHO OCH abcIuce.
i ypaBHEHHii BTOPOii CTEIICHH Onucvigams rpapu4ecKuil METO/ PELICHNs CUCTEMBI ABYX YPaBHEHHI C
Konmponvnas pacoma Ne 3 «Keadpamuunas 1 | ABYMS NIEPEMEHHDIMI, METOJI IOACTAHOBKH M METOJL CIIOKEHHS A
Pynxuyuny PCILICHHS CHCTEMBI IBYX YPABHEHHIH C ABYMSA MIEPEMEHHBIMH, OJIHO 13
KOTOPBIX HE SBISETCS JTUHEHHBIM.
Pewamb TexcTOBBIE 33]1a4, B KOTOPBIX CUCTEMA JABYX YpaBHEHHI ¢
60 JBYMsI IEPEMEHHBIMH SIBIISICTCS MaTeMaTHUYECKOW MOJIENIBbIO PEaTbHOT0

nmponecca, U UHTCPpHIpPECTUPOBATL PEIYJIbTAT PCIICHUSA CUCTCMbI




TI'naea 3
JIeMeHThI NPUKJIATHOH MATEMATHKH

N
o

61-63

15

MaremaTudeckoe MOACIIUPOBAHUC

64-66

16

[IponieHTHBIE pacYETHI

67-68

17

[TpubnuxEHHbBIC BEIYUCIICHUS

69-71

18

OcHOBHbBIE TTpaBUIIa KOMOMHATOPUKH

72-73

19

Yacrora u BEPOATHOCTH CHy‘I&ﬁHOFO COOBITHS

74-76

20

Kiaccnueckoe OIIpEACIICHUC BCPOATHOCTH

77-79

21

HauannpHbie CBCIACHHUA O CTaTUCTUKE

80

Konumponvnas paboma Ne 4 «Inemenmot
NPUKTIAOHOT MAMEMAMUKU

R W W N W N W W

IIpusooums npumepsl. MaTEMaTHYECKUX MOJIEJICH peaIbHbIX CUTYalIUM;
MPHUKIAIHBIX 3a7a49; TPUOIMKEHHBIX BEJTMYNH; UCTIOIb30BaHUS
KOMOMHATOPHBIX [IPaBUJI CyMMbI U IIPOU3BECHUS; CITy4allHbIX COOBITUH,
BKJIIOYasi JOCTOBEPHBIC K HEBO3MOXKHBIE COOBITHS; OTIBITOB C
PaBHOBEPOSTHBIMU UCXOAAMMU; IPEACTABICHUS CTATUCTUYECKUX JAHHBIX
B BUJIE TaOJHII, TUarpamm, rpaduKoB; UCIIOIH30BAHUS

BEPOATHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBICHUU.

Dopmyauposamy.:

onpeoeneHus: aOCOIOTHON MOTPEUTHOCTH, OTHOCUTEIHHON MOTPEIIHOCTH,
JIOCTOBEPHOT'O COOBITHSI, HEBO3MOKHOTO COOBITHS; KJIACCHYECKOE
orpezieNieHue BEPOSTHOCTH;

npasuia; KOMOMHATOPHOE MPABHIIO CyMMBbI, KOMOMHATOPHOE MPABHIIO
MIPOU3BEICHUS.

Onucvléams STarbl pelIeHUs PUKIATHON 3a/1a4H.

Tosachams u 3anucviéams HOPMYIy CIOXKHBIX TPOEeHTOB. [IpoBoAUTD
MPOIEHTHBIC PACUYETHI C MCIIOJIb30BAHHEM CIIOKHBIX TPOLIEHTOB.
Haxooums TO4HOCTH IPUOIMKEHUS 110 TaOIUIE TIPHOTNKEHHBIX
3HAYCHUH BeIMYUHBI. VICIIOIh30BaTh pa3auvHbIe (POPMBI 3aIUCH
NpUOIMKEHHOTO 3HAUEeHUs BeN4nHbI. OLIeHNBATh NPUOIKEHHOE
3HAYEHUE BEINYNHBI.

1Ipo60oums ONBITHI CO CTydaHBIMU UcX0naMHu. [10SCHSTH U 3aNTUCHIBATh
dbopMyy HaXOKJIEHHUS YaCTOTHI CIydaliHOTo coObITHS. ONHICHIBAThH
CTaTUCTHYECKYIO OIICHKY BEPOSITHOCTH CITydaifHOTro coObITHs. HaxonuTs
BEPOATHOCTH CITy4alfHOTO COOBITHS

B OTIBITaX C PABHOBEPOSITHBIMHU MICXOJIaAMHU.

Onucvléams dTAIbl CTATUCTUIECKOTO HccinenoBanust. OPopMisaTh

I/IH(I)OpMaI_II/IIO B BUJC Ta6J'II/II_I " JuarpamMm. H3Bnekathb I/IH(I)OpMaI_II/IIO nus3
T3.6J'II/II_I nu JuarpamMm. Haxoaute n MPUBOAUTH NPUMEPHI UCITOJIB30BAHUS
CTATUCTUYCCKUX XAPAKTCPUCTHK COBOKYITHOCTU NAHHLIX: CPCAHEC
3Ha4YCHUC, MOla, padMax, MCAaHa BBI60pKI/I

TI'naea 4
YucaoBbie MOCAEI0BATEILHOCTH

17

81-82

22

YucaoBele MOCIEA0BATEILHOCTH

83-87

23

Apudmernueckas Iporpeccust

IIpusooums npumepwl. IOCIEIOBATEIBLHOCTEH; YHCIOBBIX
MOCJIeI0BATENbHOCTEN, B YACTHOCTH apu(PMETHUECKON U TEOMETPUUYECKOM
IIPOrPeCCUil; UCIIOIb30BAHUS IIOCIIEN0BATEIBHOCTEN B pEaJIbHOM JKU3HY;
3aJa4, B KOTOPBIX PACCMaTPUBAIOTCS CYMMBI ¢ OECKOHEYHBIM YHCIIOM




88-90 24 CyMMa N mepBBIX WICHOB apu(hMETUIECKON 3 | ciaraeMslIx.
IIPOrpeccuu Onucvieamy: TOHATHS TIOCIIEOBATEILHOCTH, YJIEHA
91-93 25 I'eomeTpuueckas nmporpeccust 3 | mocienoBaTenbHOCTH; CIIOCOOBI 3aJaHHsl TOCIEI0BATEIbHOCTH.
6 C > Bviyucnsams 4ieHsl OCIEI0BATEIBHOCTH, 331aHHON (POPMYJIION N-TO
yMMa N MepBbIX YIEHOB T€OMETPUUECKOM 2
94-95 nporpeccun YJIEHA WU PEKYPPEHTHO.
- = Dopmynuposamy.:
27 Cymma O0eCKOHEHYHON TeOMEeTPpUYEeCcKOi 2 ] . .
96-97 Hporpeccu, y KoTopoii | q | < 1 onpeoenerus: apuHMeTUIeCcKOi MPOrpeccuu, reOMeTpUIECKOn
Konmponwvnaa paooma Ne 5 «Hucnoevie 1 HPOTPECCHIL . . .
c60ticmea 4JIeHOB Te€OMETPUYECKON U apu(PMEeTUYECKOM MPOrpeccuit.
1OCREO06AMENVHOCIU) 3aoasame apupMETUIECKYIO U TEOMETPHUSCKYIO TPOTPECCUU
PEKYPPEHTHO.
3anucvisamo u nosicusamos GOPMYITBI OOIIETO WICHA apUPMETHISCKON U
F€OMETPUYECKON MPOrPECCUid.
08 3anucvieamsv u 0okazviéamsv: GOPMYIBI CYMMBI N TIEPBBIX YICHOB
apu(MeTnyecKoil U reOMeTpUUECKOi mporpeccuii; Gopmysl,
BBIPA)KAIONINE CBOMCTBA YWICHOB apU(METHYECKON U TEOMETPUIECKOM
MPOTrPECCUi.
Buviuucnams cymmy 6€CKOHEUHOM reOMeTpHIeCKON TPOrPeccuu, y
kotopoii | g | < 1. [IpencraBnsath GECKOHEUHBIE TEPHUOTUIECKIE TPOOH B
BUJIE OOBIKHOBEHHBIX
IloBTOpPEHME U cUCcTEMATH3ALNS 4
Y4e0HOro MaTepuaJa
99-101 YopakHeHus A1 TOBTOPEHUSI Kypca 3
9 kiacca
102 Hmozosasn konmponwvhasa paboma 1
BCEI'O | 102




