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VYpoBens 06pa3zoBaHusi — OCHOBHOE oO1ee. 7-9 Kinacchl
KonunuectBo yacoB - 306 yacos

VYuutens JlytkoBa Onbra BacuibeBHa

PaGouas nporpamma coctaBiena Ha ocHoBe [IpumepHO#t 0OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO
obOpasoBanus (ogo0peHa pernieHueM GeaepalbHOr0 yueOHO-METOINIECKOr0 00beIMHEHUS 110 001IeMy 00pa30BaHUIO (TIPOTOKOJ
ot 8 anpenst 2015 r. Nel/15)) u B coorBercTBHE ¢ YMK: «Anrebpa. CoopHUK pabounx mporpamm 7 — 9xmaccel: mocooue st
yuuTenei o0ieodpazoBatenbHbix oprannzanuii». CoctaButenb: T.A. Bypmuctposa - M.: IIpocsemienue, 2014 r.
10.H.Makapsrues, H.I'.Munntok, K.1.Hemikos, C.b.CyBopoBa



1. TPEBOBAHUS K PE3YJIBbTATAM OBYYEHUSA U OCBOEHUIO COAEP) KAHUA KYPCA

[Iporpamma obecnieunBaeT JOCTIKEHHUE CIEIYIOIUX PE3YAbTATOB OCBOSHHS 00pa30BaTEIBbHON IPOTPAaMMbI OCHOBHOTO 00IIIero oopa3oBaHus:
JUYHOCMHbLE:

1) chopMUPOBAHHOCTH OTBETCTBEHHOIO OTHOIIEHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYarOIIMXCS K CaMOPAa3BHUTHIO H
camo00pa30BaHUIO HA OCHOBE MOTHBALIMU K OOYYECHHIO U TIO3HAHUIO, BEIOOPY JalbHEHIIIEro 00pa3oBaHms Ha 0a3e OpUEHTUPOBKH B MUPE TIpodecc il u
npo(hecCHOHANBHBIX TPEANOYTEHUI, OCO3HAHHOMY IIOCTPOCHUIO HHIUBUAYaIbHONH 00pa30BaTebHOW TPACKTOPHH C YYETOM YCTOHYMBBIX
IMO3HABATCIIbHBIX HHTCPECOB,

2) c(hopMHUPOBAHHOCTH 1I€JIOCTHOTO MUPOBO33PEHNUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPaKTUKU;

3) chopmMupOBaHHOCTH KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH W COTPYIHUYECTBE CO CBEPCTHUKAMHM, CTAPIIMMH U MIAANINMH, B
00pa30BaTeNIbHOM, 00LIECTBEHHO MOJIE3HOM, YUeOHO-HCCIIe10BaTENbCKOM, TBOPUECKON U APYTrUX BUAAX AESATEIbHOCTH;

4) YMCHHEC SACHO, TOUYHO, 'PaMOTHO H3JlaraTb CBOU MBICJIU B YCTHOﬁ ¥ TUCHbMEHHOH pe€uHr, IOHUMATh CMBICII MOCTaBJICHHOM 3a1a4yu, BbICTpanBaTh
apryMeHTalNIo, [IPUBOIUTE IPUMEPHI ¥ KOHTPIIPUMEPHI;

5) mpencTaBieHne 0 MaTEMaTHYECKOW HayKe Kak cepe 4eTOBEUeCKOU ACSITEIBHOCTH, 00 ATanax e€ pa3BUTHS, O €€ 3HAUMMOCTH JIJIsl Pa3BUTHS
OUBUIIN3allNH;

6) KPUTHYHOCTH MBIIIJICHUA, YMCHHUE PACIIO3HABATh JIOTHYCCKH HCKOPPEKTHBIC BEICKA3bIBAHU A, OTIIMYATh TUIIOTE3Y OT (l)aKTa;

7) KpeaTUBHOCTb MBIIIJICHUS, MHUIIMATHBA, HAX0JUUBOCTh, AKTUBHOCTb IIPU PEILICHUH allreOpanyecKux 3a1ay;

8) yMeHME KOHTPOJIUPOBATH MPOIIECC U pe3yIbTaT yueOHON MaTEMaTHUYECKOMN ACSITCIBHOCTH;

9) cocoOGHOCTH K AMOLMOHAILHOMY BOCIPUSATHIO MaTEMaTUYECKUX 0OBEKTOB, 3a/1a4, PELICHU, pacCcyXIeHUH.

MemanpeomemHule:.

1) ymeHHe caMOCTOSITENIbHO TUIAHUPOBATH allbTEPHATUBHBIE MYTH JOCTHKEHHUS 1IeJiel, 0CO3HaHHO BbIOMpaTh Hanbosee 3hpekTuBHbIE CIIOCOOBI
pelieHrs yueOHbIX U M03HABATEIbHBIX 337134,

2) yMEeHHE OCYIIECTBISATH KOHTPOJb 10 PE3YJIbTaTy U MO CIOco0y NEHCTBUS HA YPOBHE MPOU3BOJIHHOIO BHUMAHHUSA U BHOCUTH HEOOXOIAUMbIE
KOPPEKTHBBHI;

3) yMeHue aIeKBaTHO OLEHUBATh MPABWIHHOCTh WM OIIMOOYHOCTD BBIMOJIHEHUS Y4eOHOMU 3a1au, €€ 00bEKTUBHYIO TPYIHOCTh U COOCTBEHHbIE
BO3MOYHOCTH €€ PeIleHUs;

4) oco3HaHHOE BJaJICHUE JIOTUYECKUMU JEHUCTBUSMHU OTIPEEIICHUs TOHATHIA, 0000IIIeHNs], YCTAHOBIICHHS aHAJIOTUH, Kiaccu(ukay Ha OCHOBE
CaMOCTOSITEIILHOTO BBIOOpA OCHOBAHUI U KPUTEPHUEB, YCTAHOBJICHHS POJIOBUIOBHIX CBSI3EH;

5) yMeHHEe YCTaHABJIMUBATh MPUYNHHO-CIIEICTBEHHBIE CBSI3U; CTPOUTH JOTMUECKOE PacCyKIEHUE, YMO3aKIIIoUeHUE (MHAYKTUBHOE, IEAYKTUBHOE
Y TI0 aHAJIOTUH) U BBIBO/IBI,

6) yMeHHe co3JaBaTh, NMPUMEHATh M INPEOOpPa30BBIBATH 3HAKOBOCHMBOJIMYECKHE CPEACTBA, MOJEIM M CXEMbl A pelIeHUs Y4eOHbIX U
MO3HABATENbHBIX 33/1aY;

7) yMeHuEe OpraHu30BBIBaTh y4eOHOE COTPYJHHUYECTBO M COBMECTHYIO JESATEIBHOCTh C YYUTEIEM U CBEPCTHUKAMU: ONPEAEIATH IIeNu,
pacripeniesieHue GpyHKIMI 1 posielt y4JacTHUKOB, B3auMo IeiicTBHE U 00111e criocoObl paboThl; yMeHUE paboTaTh B IPyIIe: HAX0IUTh 00lee pelieHne 1
pazperiath KOHQIUKTH HA OCHOBE COTJIACOBAHUS MO3UIIUN U YU4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; HOPMYIUPOBATh, APTYMEHTHPOBATH U OTCTauBaTh
CBOE MHCHHE;



8) copmMupoBaHHOCTH y4eOHOM 1 0OIIENIONH30BATEILCKON KOMIIETEHTHOCTH B 00JIACTH UCTIOJB30BaHUSI HHPOPMAIIHOHHO-KOMMYHHKAITHOHHBIX
texnosnoruilt (MKT-komnereHTHOCTH);

9) mepBoHayaJbHBIC MPEICTABICHUA 00 HAEAX M O METOJAaX MAaTeMaTHKH Kak 00 YHHUBEpCAIbHOM S3bIKE HAyKH M TEXHUKH, O CpPEICTBE
MOJEIUPOBAHUS SBJICHUM U IPOLIECCOB;

10) ymeHue BUAETh MaTEMaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJEMHON CUTYalluu B APYrUX AUCLUILIMHAX, B OKPYKAIOILIEH KU3HU;

11) ymeHHne HaXOAUTh B PA3IMYHBIX UCTOYHUKAX HHPOPMAITUIO, HEOOXOJUMYIO JJISl PELICHUsT MaTeMaTHIECKUX MPOoOIeM, U IPEICTaBIATh €€ B
MOHATHOW (hopMe; TPHHUMATH PEIICHHE B YCIOBUAX HEMOJIHOW M M30BITOYHON, TOYHOU U BEPOSITHOCTHOW MH(OPMALINH;

12) ymeHue noHuMaTh W HMCHOJIb30BaTh MaTEMaTHMUECKUE CPEJCTBA HAMISAJHOCTU (PUCYHKH, YEPTEXH, CXEMbl U JAp.) Ul WIUIIOCTPALUH,
MHTEpIpETAINH, apryMEHTaIUH;

13) ymeHue BbIIBUraTh TUIIOTE3bI IPU PEILIEHUN YUEOHBIX 3a]ja4 U TOHUMATh HE0OXO0JUMOCTh UX ITPOBEPKH;

14) ymeHue npuMeHsATh UHAYKTUBHBIE U JIETYKTUBHBIE CIIOCOOBI pacCyK/I€HUH, BUAETh pa3MuHble CTPATErUH PEIICHUS 3a/1a4;

15) noHMMaHue CYIIHOCTH aITOPUTMHYECKUX MPEANUCAHUN U YMEHUE IeHCTBOBATh B COOTBETCTBHH C MPEJIOKEHHBIM aJITOPUTMOM;

16) ymeHue caMOCTOSITEIbHO CTaBUTh 1€JIH, BEIOUPATh U CO3JaBaTh aJTOPUTMBI JUIsl pelIeHUs yUeOHBIX MaTeMaTHYECKUX TPpooIIeM;

17) ymeHue miIaHupoBaTh U OCYLIECTBIIATH JI€ATEIbHOCTh, HAIPABICHHYIO Ha pElIEHHE 3a/1a4 MCCIIeI0BaTEIbCKOTO XapaKTepa.
npeomemmule.

1) ymenue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpUpPOBaHUE, U3BJICUEHUE HEOOX0IMMOM HH(OPMAIIIH), TOYHO U TPaMOTHO BBIpaXXaThb
CBOM MBICJIM B YCTHOW U MUCbMEHHOW peu, MPUMEHS MaTEMaTHUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh PA3IUYHbBIE S3bIKH MaTEMaTUKH
(cloBECHBIN, CUMBOJIMYECKHUH, Tpapuueckhii), 000CHOBBIBATH CY)KJICHUS, IPOBOIUTH KJIACCU(PUKALINIO, T0KA3bIBATh MATEMAaTHUECKUE YTBEP)KICHU S}

2) BnaneHue O0a30BbIM MOHATUIHBIM ammapaToM: HMMETh NPEACTaBICHUE O 4YHCIE, BIAJEHUE CHMBOJIBHBIM S3BIKOM aireOpbl, 3HaHUE
JIEMEHTApHbIX (DYHKIMOHAIBHBIX 3aBUCHUMOCTEH, ()OPMHUpPOBAHME NPEACTABICHUNH O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHpE U O
pasUYHbIX CrI0co0axX UX U3y4eHHs, 00 0COOEHHOCTSIX BBIBOJOB M IIPOIHO30B, HOCAIIUX BEPOSITHOCTHBIN XapakTep;

3) yMeHHe BBIIOJHATH anredpanyeckue npeoOpa3oBaHus PalMOHAIBHBIX BIPAXKEHUH, IPUMEHATh UX JJIS PEIICHUs] yYeOHbIX MaTeMaTHUECKUX
3aJa4 ¥ 3a/1a4, BO3HUKAIOIUX B CMEKHBIX YUE€OHBIX IIpeAMETax;

4) ymeHHE I0JIb30BaThCsl MAaTEMATUYECKUMU (OPMYJIaMU M CaMOCTOSITENbHO COCTABIATH (DOPMYJIBI 3aBUCUMOCTEH MEXJy BEIMYMHAMU Ha
OCHOBE 0000IIEHNS YACTHBIX CIIy4aeB U SKCIIEPUMEHTA;

5) yMeHHe peuiath JMHEHHbIE M KBaJpaTHbIC YPaBHEHUS U HEPABEHCTBA, a TAK)KE NPUBOJUMbIC K HUM ypaBHEHHs, HEPABEHCTBA, CHCTEMBI;
IPUMEHATH Ipaduyeckue MpeJCTaBICHUs Ul PEeLICHUs W UCCIEeOBaHMUs ypaBHEHUH, HEPAaBEHCTB, CUCTEM; NPUMEHATh MOJIyYCHHbIC YMEHHUS VIS
pelIeHns 3a1a4 U3 MaTEMATUKH, CMEXKHBIX ITPEIMETOB, IPAKTUKH;

6) oBIaJeHHE CUCTEMOM (YHKIMOHAIbHBIX MOHATUHN, (YHKIMOHAJIBHBIM S3bIKOM M CHMBOJHMKOM, YMEHHE CTPOMTH Ipaduku (QYyHKIMIA,
OIMCBIBATh UX CBOMCTBA, UCHOJb30BATh (PYHKIIMOHAIBLHO-IpaduUecKre MpeCTaBICHHS Ul ONMCAHUS U aHAJIM3a MaTeMAaTUYECKUX 3a/1a4 U pealbHbIX
3aBUCHUMOCTEH;

7) oBNajieHuEe OCHOBHBIMHU CIIOCOOaMM IMPEJICTABICHHS U aHAJIM3a CTATUCTUYECKHUX JaHHBIX; YMEHHE pPellaTh 3aJaul Ha HaX0X/IeHHE YacTOThI U
BEPOSATHOCTH CIy4alHBIX COOBITHI;

8) yMeHMe MPUMEHATh U3y4E€HHbIE IOHATHUS, pE3yIbTaThl U METOIbl IIPU PELICHUH 33/1a4 U3 pa3IMyHbIX pa3esoB Kypca, B TOM YuCIIe 3aJa4, He
CBOJSIIMXCS K HEITOCPEICTBEHHOMY ITPUMEHEHHUIO N3BECTHBIX AJITOPUTMOB.



2. Conep:xxanue y4eOHOI0 nmpeamera
APUOMETHKA
PaHI/IOHa.]IBHBIe yudjia. PacmupeHne MHOXCCTBA HATYpaJbHBIX YHCCI OO0 MHOXKCCTBA ICIIbIX. MHuoxecTBa OCJIBIX YHMCCII 0 MHOXCECTBa
palluOHaJIbHbIX. PaHI/IOHaJII)HOG YHCJI0O KaK OTHOIICHHUEC %, rjae M — [menaoe 4Mciio, 1 — HaTypalbHOC. Crernens ¢ OCJIBIM ITOKAa3aTCJICEM.

JeiictBuTenbHble yncaa. KBagpatHeiii kopenb U3 uucia. Kopenb Tperbell cTeneHu. 3anuch KOPHEH € MOMOIIBIO CTENEHHU C JPOOHBIM
MIOKA3aTEIIEM.

[NonsiTre 00 MppaoHaTEHOM YHciie. MppaimoHanbHOCTD YKciIa M HECOM3MEPUMOCTh CTOPOHBI U JIMAroHaly KBapara. JlecaThaabie mpruOIKeHHs
HMPPALMOHAIBHBIX YHACEIL.

MHOXeCTBO JI€HCTBUTENBHBIX YHCEN; MPEJCTaBICHUE JICMCTBUTEIbHBIX YHUCET OECKOHEUHBIMU JECATUYHBIMU JipobsMu. CpaBHEHUE
JEVCTBUTENBHBIX YHCEI.

Koopnunatnas npsimas. M300pakeHue uncen TOYKaMu KOOPIMHATHOM NMpsiMOM. YHCI0BbIE TPOMEKYTKH.

N3mepenns, npudanxeHusi, oueHKH. Pa3mepsl 00BEKTOB OKpyXkaromero Mupa (0T 3J€MEHTapHbIX YacTHll 10 BceneHHOH), HUTEThHOCTD
MIPOIIECCOB B OKpYXKAoLeM Mupe. BbineneHne MHOXKHTENs — CTENeHW AecsITH B 3amucu uucia. [IpuOmmkEéHHoe 3HaueHuEe BENIWYMHBI, TOYHOCTH
npubmxenus. [Ipuknaka u olieHKa pe3yabTaTOB BHIYMCICHUH.

AJIT'EBPA

Anrebpanyeckue BbIpaieHUsl. DykBeHHbIE BbIpaXKEHMs (BBIPQXKEHUs C IEepeMEHHbIMHU). YucinoBoe 3HaueHHE OYKBEHHOTO BBIPAKEHMS.
JlomycTumble 3Ha4YeHUs mepeMeHHbIX. [logcTaHOBKa BRIpOKEHHUH BMECTO MepeMeHHBIX. [IpeoOpazoBanue OyKBEHHBIX BBHIPOKEHHWH HAa OCHOBE CBOMCTB
apupMeTHIeCKUX AeUCTBUN. PaBeHCTBO OYKBEHHBIX BHIpOKEHUH. TOXIIECTBO.

Crenenp ¢ HaTypaJabHBIM ITOKa3aTeaeM U €€ cBoiicTBa. OqHOWICHBl U MHOTOWIEHbl. CreneHb MHOrowieHa. Cl0KeHUE, BBIUUTAHNE, YMHOKEHUE
MHOrowieHOB. DopMyibl COKpaIEHHOIO YMHOXKEHHS: KBaZpaT CyMMbI U KBajapar pasHocTH. DopMmyna pa3sHocTH kBaaparos. [IpeoOpazoBaHue 1ie1oro
BBIPQXCHUS B MHOTOWIEH. Pa3iiojkeHre MHOrOWICHOB Ha MHOXKUTEINM. MHOroWwIeHs! ¢ ogHoi nepeMeHHon. Kopenb MHOrowieHa. KBagpaTHbliil TpEXUieH;
Pa3IoKEHUE KBAIPATHOTO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanyeckas 1poOb. OcCHOBHOE CBOMCTBO anreOpandeckoi apoOu. CrioxeHue, BBIYMTAHUE, YMHOXEHHE, JelIeHHe anreOpaudeckux IpoOei.
Crenens ¢ 1eJIbIM [TOKA3aTeNEeM U €€ CBOMCTBA.

ParrionanbHble BbIpaXkeHUs U UX peodpa3oBaHusl. Jloka3aTenbCcTBO TOKAECTB.

KBangpaTtHeie kopHu. CBoiicTBa apu(MeTHUYECKUX KBaJpaTHBIX KOpHEH M HX NPUMEHEHHE K IpeoOpa30oBaHUIO YMCIIOBBIX BBIPAKEHUM U
BBIYHCIICHUSIM.

YpaBHeHusi. YpaBHeHUE ¢ 0JHON nepeMeHHON. KopeHb ypaBHeHHs. CBONCTBA YMCIIOBBIX PAaBEHCTB. PaBHOCHIBHOCTL ypaBHEHMU. JIMHENHOE
ypaBHeHue. KBaznpatHoe ypaBHeHHe: (popMyina KopHel kBajapaTtHoro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHU, CBOIAINXCSA K IMHEHHBIM U
KBaJpaTHbBIM. [IprMepsl pemieHus: ypaBHEHUH TpeTheil n ueTBEPTOM cremneHel. Pemenue ApoOHO-pallMOHATIBHBIX YpaBHEHHUH. YpaBHEHHE C JBYMs
nepeMeHHbIMU. JIMHENHOE ypaBHEHHME C JBYMsI NIEPEMEHHBIMH, IIPUMEPBI PEIICHMs yYpaBHEHMM B LenblX uuciax. Cuctema ypaBHEHUH C JIBYMS
nepeMeHHbIMU. PaBHOCHIIBHOCTB cucteM. Cucremsl IByX JuHENHBIX ypaBHeHui ¢ nyms nepemen- 11 COAEPKAHUE KVYPCA sbiMu; pemieHue
MIOJACTAHOBKOM M cilokeHueM. IIpumepsl peleHus CHUCTEM HENMHEWHBIX ypaBHEHUH C JByMs II€PEMEHHBIMHU. PellleHue TEeKCTOBBIX 3anad
anreOpandeckuM crnoco6om. [lekapToBbl KOOPIMHATHI Ha IJIOCKOCTU. I'paduueckas MHTEpIIpeTanysi ypaBHEHHs C JIByMs NepeMeHHbIMU. ['paduk



JUHEWHOTO ypaBHEHHUS C JBYMS IIEPEMEHHBIMHU; YTJIOBOM KOX(PQHUIMEHT MPsMOH; YCIOBHE NapaJUIeNbHOCTH MpsMbIX. [padukn mpocreimmx
HEJMHEHHBIX YpaBHEHUI: Mapabosia, rurnep0oia, OKpyKHOCTh. [ paduueckas HHTEpIpeTalus CUCTEM YPaBHEHHUH ¢ IByMs TIepeMEHHBIMU/
HepaBencrBa. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.
HepaseHnctBo ¢ onHOM nepeMeHHONW. PaBHOCHIBHOCTE HepaBeHCTB. JIMHEHbIE HEPABEHCTBA ¢ OAHOM NepeMeHHON. KBagparHble HepaBeHCTBA.
CucremMbl HEpaBEHCTB C OJHON EPEMEHHOM.

OYHKIN
OcHoBHbIE MOHATHS. 3aBUCHMOCTH MKy BenmnunHamu. [lonstre Gyakmmu. O61acTh onpenesieHns © MHOKECTBO 3HaueHHH (GyHKIH. CIIocoObI
3ananust GyHkimu. ['paduk ¢pynkuuu. CpoiictBa (yHKUMH, UX oTOOpakeHue Ha rpaduke. [Ipumeps! rpagrkoB 3aBUCUMOCTEN, OTpa)KaroluX peaibHbIe
IIPOLIECCHI.
Yucaosble pyHkuuu. OyHKINYU, OMUCHIBAIOIINE MPIMYIO U OOpaTHYIO MPONOPLUOHATIBHBIE 3aBUCUMOCTH, X Ipaduku u cBoiicTBa. JIluHelHas
¢ynkuus, e€ rpaguk u cBoiictBa. KBaaparnunas ¢ynkuus, e€ rpaguk u cBoiicrBa. CreneHHble (PyHKIUN C HaTypalbHBIMU MOKa3zaTelsIMH 2 U 3, UX

rpaduku u cBoiicta. ['paduxu pynkumii y= \/3_/, y=Vx,y=1x|.

YucsioBble nocijienoBaTeIbHOCTH. [[0HSITHE YMCTOBOM MTOCIIEIOBATEIPHOCTH. 3aJaHUE TIOCIIEI0BATEILHOCTH PEKyppEHTHOH (hopMyIoit u opMyon
N-ro 4ieHa.

Apudmerndeckas u reoMmeTpudeckas nmporpeccuu. Gopmynbl n-ro wieHa apupMeTHyeckoil 1 reOMeTPHUUYECKON MPOrpeccHii, CyMMbI TIEPBBIX A-X
yieHOB. M300pakeHne WICHOB apu(PMETHIECKON U T€OMETPUUIECKOM TPOTPECCHil TOUKAMHU KOOPIMHATHON TUIOCKOCTH. JIMHEHHBIM U SKCIIOHEHITUATBHBIT
pocT. CHOKHbIE MPOLIEHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucarenbHas cratucruka. [IpencraBnenue AaHHBIX B BHe TaOmmil, AuarpamM, rpadukoB. ChoydaitHas M3MEHUHMBOCTb. CTaTHCTHYECKHE
XapaKTepUCTUKU Habopa JaHHBIX: cpeqHee apudmMeTnyeckoe, Mearana, Hauboblee 1 HauMEeHblIee 3HaueHus1, pasmax. [IpeacraBnenne o BBIOOPOUYHOM
UCCIIEJIOBAaHUH.

CayuaiiHble COOBITHS M BEPOSATHOCTD. [[OHATHE O CIIydailHOM ONBITE M CITy9aiiHOM COOBITHH. YacToTa CITy4aitHOTO COOBITHSI.

CratucTuieckuii Mo IX0/1 K MOHATHIO BEPOSITHOCTH. BeposSTHOCTH POTUBOMOIIOKHBIX COOBITHI. He3zaBrcrumble COOBITHS. Y MHOKEHHE BEPOSATHOCTEH.
JlocToBepHbIe 1 HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH coObITHI. Kitaccuueckoe onpeeseHne BeposITHOCTH.

Komo0unaropuka. Pemenrie koMmOMHATOpHBIX 3a/1a4 iepebopom BapuanToB. KomOuHaropHoe npaBuiio ymMHokeHUs. [lepecTanoBku U akropual.

JIOTUIKA 1 MHOXECTBA

TeopeTI/IKO-MHOH(eCTBeHHbIe IOHATHUSA. MHO)KGCTBO, QJICMCHT MHOXKCCTBA. 3az[aHHe MHOJKCCTB IICPCUUCIICHUEM 3JICMCHTOB, XdpPaKTCPUCTUICCKUM
CBOMCTBOM. CTaHI[apTHBIe 0003HAYEHHUST YHMCIIOBBIX MHOKECTB. HYCTOG MHOKECTBO M €r0 00O3HauUEHUE. IToamHuOXecTBO. O6’beI[I/IHCHI/Ie U MEPCCCUCHUC
MHOXCECTB, PA3HOCTb MHOKCCTB.

I/IJ'IJ'IIOCTpaI_[I/ISI OTHOIIICHMI MCKIY MHOKECTBAMH C IIOMOIIBIO JUAIrpaMM 317mepa — Benna.

DeMeHThI JJOruKu. [lonsatue o PaBHOCUIIBHOCTH, CJIICAOBAHUH, YHOTpe6J'IeHI/Ie JIOTUYCCKHUX CBA30K eciu ..., mo ..., 6 NMOM U MOJIbKO 6 mOoM ciydae,
JJOTHYCCKHUEC CBA3KH U, UTIU.

MATEMATHKA B UICTOPUYECKOM PA3BUTUI



Hcropus popmupoBaHUs TOHATHS YMCIA: HATYpAJIbHBIE YKCa, APOOU, HEAOCTAaTOUHOCTh PAIMOHAIIBHBIX YUCEN Ul TeOMETPUUECKUX U3MEPEHHH,
uppaumoHaibHble yncia. CTapuHHbIE CUCTEMBI 3anucH uncen. Jpoou B BaBuinone, Erunte, Pume. OTkpbiTHE NecaTHUHBIX 1po6eil. CTapuHHbIE CUCTEMBI
Mmep. [ecaruunsie qpodu 1 MeTpudeckas cuctema mep. [losiBinenue otpunatensHbix yncen u Hyis. JI. Maraukuit. J1. Diinep.

3apoxaeHue amreOpsl B Henpax apudmerukn. An-Xopesmu. Poxknenne OykBenHor cumBoikd. [1. depma, @. Buer, P. [lekapr. Mcropus Bompoca o
HaxoXJIeHNH (HopMyIT KOpHEH anreOpandyecKuX ypaBHEHH, HEpa3pelIrMOCTh B paauKaiax ypaBHEHUH crerneHu, Oonpmed dereipéx. H. Taprambs, k.
Kapnano, H. X. AGens, O. [anya.

N300perenne MeToa KOOPAMHAT, MO3BOJISIONIETO MEPEBOIUTH TeOMETpUYecKue 00BeKThl Ha s3bIK anreOpel. P. Jlexapr u I1. depma. [Tpumepst
Pa3IMYHbIX CUCTEM KOOPAMHAT HA MJIOCKOCTH.

3anayva Jleonapmo [Muzanckoro (PuboHawum) o kposmkax, yrcia @udonauyu. 3agada o maxMaTHOU JOCKE.

Hcroku Teopun BeposSITHOCTEN: CTpaxoBoe Jieso, a3apTHbie urpsl. [1. @epma u b. [lackans. S. bepunynmu. A. H. KonMoropos.

3. Ilnanupyemble pe3yabTaThl H3YUeHHUsI Kypca aiaredpa B 7-9 kiaccax

PAITMOHAJIBHBIE YUCIIA

BeimyckHuK HayguTes:

1) TloHmMaTh 0COOCHHOCTH JICCATUYHON CHCTEMbI CUNCIICHHS,

2) Brnaners MOHATHAMHE, CBSI3aHHBIMU C ISTMMOCTBIO HaTYpalIbHBIX YHCEI;

3) Bripaxkars uncia B SKBUBAJICHTHBIX (hOpMax, BEIOMpasi HanboJiee MoIX0IAIIYI0 B 3aBHCHMOCTH OT KOHKPETHOM CHTYaluw;

4) CpaBHHBATb M yHOPSJOYNBATH PAllMOHATIBHBIC YHCIIA;

5) BbINONHATE BEIYUCICHHS C PALJMOHAIBHBIMU YHCIIAMH, COYETasi yCTHBIC M IMChMEHHBIC IIPHEMbI BEIYUCICHUI, IIPUMEHATh KJIBKYISATOD;

6) lcnonp30BaTh HOHSITHUS U YMEHUS, CBSI3aHHBIC C MPOTIOPIIMOHATBHOCTHIO BEJIMYHH, IPOLIEHTAMH B XOJI€ PEIICHHs] MaTEMaTHYECKUX 3a/1a4 1
CMEXHBIX NPEIMETOB, BHITIOIHATH HECIIOKHbIE IPAKTUYECKUE PACUCTHI;

BBIITyCKHUK MOTy4UT BO3MOKHOCTD:

7) ITl03HaKOMHUTBCS C MO3UIIHOHHBIMH CHCTEMaMHU CYHCIICHUS C OCHOBAHHSAMH OTJIMYHBIMHE OT 10;

8) VYrayOuTh M pa3BUTh NPEICTABICHUS O HATYPAIbHBIX YUCIAaX U CBOWCTBAX JICIMMOCTH;

9) HayuuTbcs HCIIONIB30BATh IPHEMBI, PALIHOHAIN3UPYIOLINE BBIYHCICHNUS, IPHOOPECTH MPUBBIYKY KOHTPOJIMPOBATH BHIUMCIICHHS, BEIOHPast
HOJIXOISIIUH JUISt CUTYaluy cr1oco0.

JIENCTBUTEJILHBIE UMCJIA

BeimmyckHUK HayduTes:

1) Hcnonp30BaTh HaYaNbHBIC IPEICTABICHUS O MHOXKECTBE ICUCTBUTEIIBHBIX YUCEIT;

2) Bnaners moHATHEM KBaJpPaTHOTO KOPHS, IPUMEHSThH €0 B BHIYMCIICHHSX.

BBINTyCKHUK MTOTyYUT BO3MOKHOCTD:

3) Pa3BuTh NpeacTaBICHUE O YUCIIE M YUCIOBBIX CHCTEMaX OT HaTypaJbHBIX [0 ISHCTBUTEIIBHBIX YHCEN; O POJIM BEIYMCIICHUH B YEJIIOBEUECKON
MIPAKTUKE;

4) Pa3BuTh U yriyOUTh 3HAHHSA O ICCATUYHON 3aIUCH ICCATHYHOM 3aMMCH ACHCTBUTEIbHBIX YUCEN (IePHOANYECKHE HEIIEPHOUUCCKUE
apoon).

N3MEPEHUS, ITPUBJIMKEHN A, OLUEHKN

BeinyckHUK HayuuTes:



l) Hcnonn3o0BaTh B X0AC pCHICHUA 3a1ad 3JICMCHTAPHBIC MTPCACTABJICHUA, CBA3aHHBIC C HpI/I6J'II/DKeHHLIMI/I 3HAa4YCHUSIMU BCINYHH.

BBINTYCKHHK IIOJIy4UT BO3MOKHOCTB:

2) TloHsTB, YTO YMCIIOBBIC JJAHHBIC, KOTOPBIC HCIOIB3YFOTCS JUIsl XapaKTEPUCTUKU 0OBEKTOB OKPYKAIOIIET0 MHUPA, SBIISIOTCS
MpEeMYIICCTBCHHO HpI/I6J'II/I)KeHHI>IMI/I, YTO IIO 3aIllMCH HpI/I6JII/DKeHHI)IX 3Ha‘IeHI/H>'I, COJCPIKAIINXCA B I/IH(l)OpMaIII/IOHHI)IX HCTOYHHUKAX,
MOKHO CYAUTH O MOrp€IIHOCTHU HpI/I6JII/I)KeHI/I$I;

3) TloHSTH, YTO MOTPEUTHOCTH PE3yJIbTaTa BHIYUCICHUHN J0JIKHA OBITh COM3MEPUMA C TIOIPEITHOCTHIO UCXOTHBIX JAHHBIX.

AJITEBPAMYECKUE BBIPAXKEHU A

BeInyckHHK Hay4duTes:

1) BrageTp HNOHATHSIMH «TOXIECTBO», «TOXKIECTBEHHOE IPeoOpa3oBaHME», pelIaTh 3aJadud, coJepikaline OyKBEHHBIE TaHHbBIC, paboTaTh C
dbopmynamu;

2) BBINOJHATH MPEOOpPa30BaHUs BEIPAKEHHH, COJICPIKAIIMX CTEIICHH C ISJIBIMH TIOKa3aTeIsIMU U KBaJIpaTHbIC KOPHHU;

3) BBIINIOJIHATE TOXIACCTBECHHBIC npeo6pa3013aHH${ palrOHAJIbHBIX BBIpa)KeHI/II\/’I Ha OCHOBC IIpaBUJI HeﬁCTBHﬁ HaJd MHOI'OWJICHAMHU H
anredpandeckuMu ApoOsSMu;

4) BBINOJHATH PA3JI0KEHHE MHOTOYICHOB HA MHOYKUTEJIH.

BBINTyCKHUK NOTYyYUT BO3MOKHOCTB:!

5) Hay4YHUTHCS BBITOJHATH MHOTOIIIArOBBIE IPEOOPA30BAHUS PALMOHATBHBIX BRIPAKCHUH, IPUMEHSISI IUPOKUN HA00OP CrIOCOOOB M PUEMOB;

6) NPUMEHSTH TOKICCTBEHHBIC IPEOOPA30BaHMUs TS PEIICHUS 3a/1a4 U3 PA3IMYHBIX Pa3/ielioB Kypca.

YPABHEHUA

BeimmyckHUK HaydInTCS:

1) pemaTb OCHOBHBIC BUJIBI PALlIOHAIBHBIX YPABHEHUI C OJJHOW MMEPEMEHHOM, CHCTEMBI BYX YPaBHEHUI C IByMSI IEPEMEHHBIMH;

2) TOHMMAaTh ypaBHEHHE KaK Ba)KHEHIIYI0 MaTEeMaTHYECKYIO MOJEINb JUIS ONHCAHUS M U3YYCHUS pa3HOOOPA3HBIX PealbHBIX CUTYAIHi, pelIaTh
TEKCTOBBIC 33J[a4N aJIreOpandecKuM METOJIOM;

3) mpuMeHsTh rpaduyecKue NPeICTABICHUS IS UCCIICOBAHUS U PEIICHUS CHCTEM YPaBHEHUII C IBYMsI IEPEMEHHBIMH.

BBIITyCKHUK MOITy9UT BO3MOKHOCTb:

4) oBIaJETh CHEUHUATFHBIMU IPUEMaMU PEILICHUS YPAaBHCHHH U CHCTEM ypaBHEHUIA; YBEPEHHO NPUMEHSATH alapar ypaBHEHUI Ul PEIICHHS
Pa3HOOOpa3HBIX 337a4 U3 MAaTEMaTHKH, CMEKHBIX IIPEIMETOB, TPAKTUKH;

5) mnpumeHsTh rpaduUecKue MPeICTaBICHUS sl UCCIICIOBAHUS yPABHECHHIA, CHCTEM YPaBHEHUIA, COIepKalnX OyKBEHHbIC KOI(DPHUIIMEHTBI.

HEPABEHCTBA

BeImmycKHUK HaydnuTCS:

1) noOHHMMAaTh M IPUMEHSTH TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIC C OTHOLIICHHEM HEPABEHCTBA, CBOICTBA YUCIIOBBIX HEPABEHCTB;

2) peuiaTh JHHEWHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI; pellaTh KBAJPaTHbIC HEPABEHCTBA C OMOPOil Ha rpaduyecKue
IIPEJICTABIICHUS;

3) [pUMEHSTH anmapaT HEPaBEHCTB MPH PEIICHHUHN 33124 U3 PA3IMYHBIX Pa3/IelioB Kypca.

BbIMyCKHMK MOTyYUT BO3MOXKHOCTB!

4) pa3HOOOpa3HBIM TIpHEMaM JI0Ka3aTeJIbCTBA HEPAaBCHCTB; YBEPEHHO IPUMEHSATH almapar HEpaBeHCTB [UIS DEIICHHS Pa3zHOOOPa3HBIX
MaTeMaTHYeCKUX 33/1a4 U 33/1a4 U3 CMEXHBIX PEAMETOB, IPAKTUKY;

5) mnpuMeHsTh rpadUuecKre MPEACTABICHHUS IS HCCIIEIOBAHNS HEPABEHCTB, CUCTEM HEPaBEHCTB, CO/ICPKALINX OYKBEHHBIE KOO UITHEHTHL.



OCHOBHBIE INOHATH . UNCJIOBBIE @ YHKIINN

BrInyCKHUK Hay4uTCS:

1) mnoHMMATh M UCIIOJIB30BaTh (DYHKIIMOHAIBHBIC OHSITHUS U A3BIK (TEPMHHBI, CAMBOJIMYECKUE 0003HAYCHHS);

2) cTpouTh rpadMKH IEMEHTAPHBIX (DYHKIIHIA; KCCIIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIIUI HA OCHOBE N3y4YCHUSI MOBEICHHS UX IPaUKOB;

3) mnoHMMAaTh (PYHKIMIO KaK BaKHEHIITYIO MOJICIb JUIs OMIMCAHUS MPOLIECCOB M SBJICHUN OKPY)KAIOIIEro MHUPa, MPUMEHSITh (YHKIUIO KaK SI3bIK
UTSL OTTUCAHUS M UCCIICIOBAHNUS 3aBHCUMOCTEH MEXIY (PHU3NIECKUMH BETHIHMHAMHU.

BBITTyCKHUK MOJTYYUT BO3MOYKHOCTB:

4) TPOBOJUTH UCCIICOBAHMUS, CB3aHHBIC C M3YUYCHUEM CBOWMCTB (DYHKIIUIA, B TOM YHCJIE C HCIOJIb30BAaHUEM KOMITBIOTEPA; HAa OCHOBE TpaduKoB
M3YYEHHBIX QYHKIHUN CTPOUTH 00Jiee CIOKHBIE TPapUKU;

5) wucnonap30BaTh PYHKIMOHATBHBIC MPESICTABICHHS U CBOWCTBA (DYHKIMH IS pEIICHHS MaTeMAaTHICCKUX 33/1a4 U3 Pa3JIMUHbIX pa3JIelioB Kypca.

YHMCJIOBBIE ITOCJIEJJOBATEJIBHOCTU

BBITTyCKHUK HaydUTCS:

1) TOHUMATH M UCIOJIb30BATh A3BIK MMOCIIEI0BATEIHHOCTEH;

2) TpUMEHSTh (OPMYIIbI, CBSI3aHHBIC C apU(PMETHUECKOH U TeOMETPUYECKON MPOTPECCUsIMH, M ammapar, chOpPMUPOBAHHBIN MPU U3yUCHUH
JPYrUX pasaesioB Kypca, K PEHIeHUIO 33/1a4, B TOM YHCIIe ¢ KOHTEKCTOM M3 PealbHOM KU3HH.

BBITTyCKHUK MTOJTYYUT BO3MOXKHOCTB:

3) pemaTh KOMOMHHMPOBAHHBIC 3a7a4d C MPHUMEHEHHEM (OPMyN N-r0 M CYMMBI MEPBBIX N UWICHOB apu()METHYECKOH U T'€OMETPHUYECKOM
MIPOTPECCHil, MPUMEHSS IPU ITOM ammnapaT ypaBHEHUI U HEPABEHCTB;

4) moHMMaTh ApU(PMETHUYECKYI0O U T€OMETPHUYCCKYIO IMPOTPECCHH Kak (YHKIMH HATypaabHOrO apryMeHTa; CBS3BIBATh apH(PMETHUECKYIO
MIPOTPECCHUIO C TUHEHHBIM POCTOM, TEOMETPUUYECKYIO — C SKCIIOHEHLIUATbHBIM POCTOM.

OIMNMCATEJIbBHAA CTATUCTUKA

BbInyCcKHUK HaydUTCS UCIIOJIB30BATh IPOCTEHIIINE CITIOCOOBI PECTABICHHS U aHAIN3a CTATUCTUYECKUX JTaHHBIX.

BbINyCKHUK MOTYYUT BO3MOXKHOCTH MMPHOOPECTH NIEPBOHAYAIBHBIN OIBIT OpraHU3alyy cOopa TaHHBIX MPU MPOBEJAECHUH ONPOCca OOIIECTBEHHOTO
MHEHHUS, OCYIIECTBIIATh UX aHAJIU3, IPEACTABIATh PE3YIbTAThI OIIPOCa B BHJIE TAOIHIIBI, JUArPaMMBI.

KOMBHMHATOPUKA

BhInycKHUK HayduTCs periatb KOMOMHATOPHBIE 337]aul HA HaX0XICHHE Yncia 00bEKTOB MM KOMOMHAIIUH.

BbINyCKHUK MOIYYUT BO3MOXKHOCTh HAYYUTHCS HEKOTOPHIM CIEUAIBHBIM IIPUEMaM pelieHus KOMOMHATOPHBIX 3a/1ad.

CJIVUAMHBIE COBBITHUS U BEPOSITHOCTD

BbINyCKHUK HAYYUTCS HAXOAUTh OTHOCUTENBHYIO YAaCTOTY U BEPOSATHOCTD CIIY4alHOTO COOBITHSL.
BBINyCKHUK MONTYYUT BO3MOXKHOCTH IPUOOPECTH OTIBIT MIPOBEACHUS CITy4alHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C TOMOIIbI0O KOMIBIOTEPHOTO
MO/ICTTUPOBAHMUS, MHTEPIPETALIUN UX PE3yIbTaTOB.

IlepeyeHb KOHTPOJIBHBIX PA0OT



7 KJ1acc

Ne x/p

Tema

BeIpaxeHus u ToxecTa

YpaBHEHHUsI C OJTHOM NIEPEMEHHOU

Jluneiinas QyHKIMS

CreneHp ¢ HaTypaJbHBIM [T0KA3aTENIEM

MHuorousnieHsl

[Ipon3BeneHre MHOTOYICHOB

DopMYyJIbI COKPAIIEHHOTO YMHOXEHHUS

[TpeobpazoBaHue 1ENBIX BRIPAKEHUN

OO N0~ W=

CucreMbl TMHEIHBIX YpaBHEHUN

[EEN
©

Wrorosas koHTposbHas paboTa

8 kiaace

Ne x/p

Tema

CymMa ¥ pa3HOCTh PallMOHATIBHBIX Ipo0eit

[IpousBenenne u yacTHOE IPOOEH

ApudMeTnuecKuii KBaJipaTHBIN KOPEHB

CBoiicTBa apr(METHUECKOTO KBAJAPATHOTO KOPHS

KBanpaTHOe ypaBHEHUE H €r0 KOPHH

Jlpo6Hble palmoHalbHbIE YpaBHEHUS

UucnoBble HEpABEHCTBA M X CBOMCTBA

HepaBenctBa ¢ 04HOM NEPEMEHHOM U UX CUCTEMBI

CreneHs ¢ LOEJIBIM ITOKa3aTCJIEM

Hrtorosasa

9 kjacc

Tema

OyHKIMU U uX cBoiicTBa. KBaipaTHBIN TpexuieH

KBa,Z[paTI/I‘IHaSI 1 CTCIICHHAA (1)YHKI_II/II/I

YpaBHEHMs 1 HEPABEHCTBA C OJIHOM MepeMEeHHON

ypaBHeHI/ISI 1 HECPABCHCTBA C IBYMS IICPEMCHHBIMU

ApugmeTrnueckasi mporpeccust

FeOMeTpI/ILIeCKaSI Iporpeccus

ONEMEHTHI KOM6I/IHaTOpI/IKI/I " TCOpHUU BCpOHTHOCTeﬁ

DyHKIMU

=
©l@Nle|alnwn e E Sl oNoos v
LS

Hrorosasa

TemaTnueckoe INIAHUPOBAHHUE




Howmep

Coneprxanue maTepuaa

Koin-Bo yacos

XapakTepucTrKa OCHOBHBIX BUJIOB JCSTEIIBHOCTH yUYeHUKA (HA

naparpada yYpOBHE y4eOHBIX JIeHCTBHIA)
7 KJjacc
HaxoauTh 3Ha4Y€HHS YMCIOBBIX BRIPAKEHUH, @ TAKIKE BBIPAXKEHUM C
T'1aBa 1. Beipaskennsi, TO:K1eCTBAa, ypaBHeHHs] 22 IIEPEMEHHBIMH TIPY YKa3aHHBIX 3HAYEHUAX [IEPEMEHHBIX.
1 Bhipakenus 5 Hcnonp3oBaTh 3HAKU >, <, >, < YUTATh U COCTABJIATEH JBOMHBIC
2 [IpeoOpa3oBaHus BEIpaKEHUI 4 HCpaBCHCTRA. . .
KonTpoimsHas pabora Nel BreimonusaTe npocteiiime npeoOpazoBaHus BRIPAXKEHUN: PUBOIUTH
3 VpaBHEHHs C OJIHOM TIEPEMEHHOI 1 10/100HbIE CIlaraeMBble, acKpbIBaTh CKOOKH B CYMMe€ HJIA Pa3HOCTH
4 CraTucTrueckre XapakTepUCTUKH 7 BLIPANCHITH.
KonTponbHas paGoTa Ne2 Pemrate ypaBHEeHUs BUAA ax = D npu pa3indHbIX 3HaUeHUSIX a U b, a
TaK)Ke HECIIOKHBIC YPABHEHUS, CBOISIITNECS K HUM.
4 Hcnonp3oBaTh anmapar ypaBHEHHWH JJI PEIICHUS TEKCTOBBIX 3aiad,
WHTEPIPETHPOBATH pesynbrar. Mcrmosmb3oBaTh  mpocTeumine
1 CTATUCTUYECKHE  XapaKTepUCTUKH  (cpemHee  apudmeTHdeckoe,
pa3Max, MoJa, MeJaHa) U1 aHalu3a psAja JaHHBIX B HECIO0XKHBIX
CUTYaIUsIX
I'nasa Il. ®ynkuun 11 Bbruncnsate 3HaueHUs: QyHKUNHU, 3aJaHHOU (OPMYIIOHN, COCTaBIATh
5 DYHKIUU U UX TpaduKu 5 Tabnuiel 3HaueHui ¢pynkuuu. [1o rpaduky QpyHKUINM HAXOTUTH
6 Jluneiinas QyHKIHSI 5 3HaYeHHe (PYHKLUHU MO U3BECTHOMY 3HAUEHUIO apryMEHTa U PelaTh
KontponbHas padoTa Ne3 1 o0OpaTHyIO 3a1a4y.
CtpouTth rpaduky mpsMoi MpOMOPIHOHATLHOCTH U JIMHEHHOU
¢byHKIMH, ONUCHIBATh CBOICTBA 3TUX PpyHKUMH. [ToHMMaTh, Kak
BJIMSIET 3HAK KodpdunuenTa K Ha
pacrojoKeHne B KOOPAUHATHOM MJIOCKOCTH rpaduka GyHKIUH ) =
kx, roe K # 0, kak 3aBMCHUT OT 3HaueHui K 1 b B3anMHOe
pacnosioxenue rpapukoB 1Byx GyHKIui Buaa y = kx+ b,
HuTepripeTrpoBaTh rpadKu peabHbIX 3aBUCUMOCTEH,
onuchiBaeMbIX popmynamu Buaa y = kX, riae K# 0 u y = kx + b.
I'maBa IIl. Ctenens ¢ HAaTypaJIbHBIM NOKa3aTeJIeM 11 BoIumcsiTh 3HaUCHHS BRIPAXKEHUH BUIA @, T/Ie d — MPOU3BOJILHOE
7 Crenenb U ee CBOWCTBA 5 YKCIIO0, N — HATypaJbHOE YKUCIIO, YCTHO U MUCBMEHHO, a TAKXKE C
8 OpnHOwIEHBI 5 MIOMOILBIO KAIIBKYJIATOPA.
KonTponeHas padota Ne4 1 ®opMynupoBaTh, 3aMChIBATh B CHMBOJINYECKOH (popme u

000CHOBEIBAThH CBOMCTBA CTCIICHH C HaTypaJIbHbIM I1OKA3aTCJICM.
HpI/IMCHHTB CBOICTBA CTENECHU ,Z[JlﬂHpe-06pa30BaHI/IH BBIpa)I(CHHf/'I.




BbINONHATE yMHOMKEHHE OTHOYWICHOB U BO3BEACHUE OJJHOUWICHOB B
crenenn. Ctpouts rpaduku GyHkuuii y = x2u y = X°. Pemarn
rpaduueckn ypaBHenus x°= kx+ b, x3= kx+ b, rae K u b — HexoTopsie
qHcha.

I'naBa IV. MHoro4jieHs! 17 3anuchiBaTh MHOTOWIEH B CTaHAAPTHOM BHJIE, ONPEICIATh CTEIEHb
9 CymMa 1 pa3HOCTb MHOTOYJIEHOB 3 MHOTOYJIEHa. BBINOJHATE CIIO)KEHHE W BBIUUTAHHUE MHOT'OYJICHOB,
10 [IpousBeneHue ofHOUIEHA U MHOTOYJIEHA 6 YMHO’KEHUE OJIHOYJIEHAa Ha MHOIOWIEH. BBINONHATH pasiokeHue
KonTtponsHas padora Ne5 1 MHOTOYJIEHOB Ha MHOKUTENH, UCIIOJIb3Ysl BBIHECEHUE MHOXKHTENS 32
11 [IpownsBeneHre MHOTOUYJIEHOB 6 CKOOKM ¥ cmoco0 rpynnupoBku. [lpumeHsTh OelCTBUS  C
KonTponsnas pabora Ne6 1 MHOTOYJIEHAaMH TIPU PEHIeHUH pa3HOOOpa3HBIX 3ajjady, B YaCTHOCTH
IIPU PEIICHNN TEKCTOBBIX 3a/1a4 C MOMOIIbIO0 YPaBHEHUH.
I'naBa V. @opmyJibl COKPALICHHOI'0 YMHOKEHHU 19 Jloka3pIBaTh CHpPaBEIMBOCTD (OPMYJI COKPAILIEHHOTO YMHOXEHUS,
12 KBagpar cymmBbl ¥ KBaipaT pa3HOCTH 5 OPUMEHSITh WX B NPeoOpa3oBaHUSAX LEIbIX BBIPAKEHUH B
13 Pa3znocte kBasmparoB. CymMMa 1 pa3HOCTh KyOOB 6 MHOTOYJIEHBI, a TAKXKe JUIsI pa3JI0KEeHHUsI MHOTOUJIEHOB HA MHOKHUTEIIH.
KonTpomnbHas pabora No7 1 Hcnonb30Bath pa3ianyuHble NpeoOpa3oBaHUs LENbIX BBIPAKEHUN MpH
14 [IpeoGpa3oBanue LENbIX BHIPAKEHUIN 6 pEelIeHuN YpaBHEHMH, J0Ka3aTeIbCTBE TOXKAECTB, B 3aJadax Ha
KonTpomnsnas pabora Ne§ 1 JIEIMMOCTb, B BBIYHCIECHUN 3HAYEHUH HEKOTOPBIX BBIPAXKEHUN C
MTOMOIIBIO KAJIBKYJISITOpPA
I'naBa VI. CucreMbl JIMHEHHbIX YPABHEHU I 16 Onpenenars, ABISIETCS JIU I1apa YUCell PEIIEHUEM JAHHOTO YPABHEHUS
15 JIuHeiiHble ypaBHEHUA C JBYMsI MEPEMEHHBIMU U 5 ¢ IByMsl mepeMeHHbIMU. HaxoauTte myrem nepebopa Lesble pereHus
HX CUCTEMBI JMHENHOrO YpaBHEHUS C JByMs NepeMeHHbIMH. CTpouTh rpaduk
16 Peurenue cucrem NMMHENWHBIX YpaBHEHUN 10 ypaBHeHus ax + by = ¢, rae a#0 wiu b#0. Pemars rpaduyeckum
KonTtponbHas padorta Ne9 1 CIIOCOOOM CHCTEMBI JTUHEHHBIX YPaBHEHUUN C JBYMs II€PEMEHHBIMHU.
[TpuMeHsTh crI0CO0 MOJCTAHOBKH U CIIOCOO CIOMKEHUS IPU PELICHUH
CHUCTEM JIMHEHWHBIX YpaBHEHUW C JBYMs IEepeMEHHbIMHU. PemiaTh
TEKCTOBBIE 3aJ]aui, UCIIOJIb3Ysl B KauecTBE ajareOpanyeckoil Moaenu
cucteMy ypaBHeHUU. WHTepnpeTHpoBaTh pe3ysbTar, MOTYYCHHBIN
IIPU PELICHUN CUCTEMBI.
IloBTOpEHUE 6
[ToBTOpEHME 4
HTorosas KOHTpoJbHas paboTa 1
Ananu3z urorooid KP Ne 10 1
Hroro 102
8 ki1ace
I'maBa 1. PanuonajabHbIe 1podun 23 @®opMynupoBaTh OCHOBHOE CBOWMCTBO palMOHAIBHON Jpobu U
1 \ ParmonanbHble 1poOu 1 UX CBOMCTBA 5 OPUMEHSATH €ro JJ1s IpeoOpa3oBaHus IpoOel. BeIomHATh cloxeHue,




CymMa u pa3HOCTB apo0eit

BBIYUTAHUC, YMHOXCHHUC M ACICHUC ;1p06el71, a TaKK€ BO3BCIACHUC

2 KonTtponsnas padora Nel 1 IpoOu B CTENEHb. BBINONHATH pasnuuHble NpeoOpa3oBaHUs
3 [IpousBeneHue u yacTHOE ApooOeEit 10 palOHaIbHBIX BbIPAKEHUH, I0KA3bIBATh TOXKAECTBA. 3HATH CBOMCTBA
KouTponsHas padora N2 1 byHKIMN Y = S, rie k#0, u ymers ctpouts ee rpaduk. VMcnonb3oBath
KOMIBIOTEP VIS NCCIIEIOBAHUS TTOJIOKEHUS rpaduKa B KOOPAUHATHON
TJIOCKOCTH B 3aBUCUMOCTH OT K.
I'nasa II. KBagpaTHble KOpHU 19 IIpuBoaUTE TPUMEPHI PALMOHAIBHBIX W HPPALMOHAIBHBIX YHUCEN.
4 JlefiCTBUTENBHBIE YHCIIa 2 Haxomuts 3HaueHuss apu@MeTHYeCKUX KBaJpaTHBIX KOpHEH,
) Apudmernueckuil KBaipaTHbI KOPEHb 5 UCIOJIB3YSI IPU HEOOXOAMMOCTH KaJbKYJIATOP. JloKa3bIBaTh TEOPEMBI
6 CoiicTBa apr(pMETHICCKOr0 KBAPATHOIO KOPHSI 3 0 KOpHE M3 IIPOM3BEICHUS U ApobH, ToxaecTBo VaZ=l?l npumensaTs
Konrposnbhast padota Ne3 1 uxX B mpeoOpazoBaHHsSX  BbeIpakeHHid. OcBOOOXKIATHCS  OT
7 [IpumeHeHne CBOMCTB apupMeTUYECKOTO 7 . a a
UppPAllMOHANILHOCTY B 3HaMEHaTeNsX JApolOed Buiga —,———,
KBaJI[paTHOTO KOPHS Vb’ Vb /¢
KontpoisHas paGota Ned 1 BbIHOCUTH MHOKHTENB 3@ 3HaK KOPHSI © BHOCUTH MHOKHUTEb 1101 3HAK
kopHs. Mcrmonb30BaTh  KBaJpaTHble KOPHU S BBIPAKEHHS
MEPEMEHHBIX U3 reoMeTpudeckux u usmdeckux gopmyn. CTpoutsb
rpadux GyHKIMHE Y=V X U HITIOCTPUPOBATH Ha TpaduKe ee CBOHCTRA
I'nasa IIl. KBagpaTHble ypaBHeHUs 21 Pemarp kBajgpaTHble ypaBHeHUsA. Haxomutb moadopoM KOpHH
8 KBanpaTHO€e ypaBHEHHE U €0 KOPHU 10 KBaJPaTHOTO YpaBHEHUs, MUCIONb3ys TeopeMy Buera. HMccrnenoBath
Kontponbnas padota Ne5 1 KBaJIpaTHbIE YPaBHEHUS M0 JUCKPUMHUHAHTY U KOXPPUIIUEHTAM.
9 JlpoGHble pallMoHalIbHBIE YPAaBHEHUS 9 Pemarb npoGHBIE pallMOHANIbHBIE YPaBHEHUSI, CBO/IS PEIIEHUE TaKUX
KonTtponsHas padorta Ne6 1 YpPaBHEHUN K PELICHHUIO JIMHEHHBIX W KBAJPATHBIX YPaBHEHUU C
MOCJEAYIOUMM  HMCKIYEHUEM IOCTOPOHHUX KOpHeW. Pemarts
TEKCTOBBIC 3a/1a4M, UCIIOJIb3YS KBAapaTHbIE U IPOOHbIC ypaBHEHUSI.
I'naBa IV. HepaBeHncTBa 20 @opMynupoBaTh M JIOKa3blBaTh CBOMCTBA YHCIOBBIX HEPABEHCTB.
10 YucnoBsle HEpaBEHCTBA U UX CBOMCTBA 8 Hcnonp30Barh amnmapaT HEPAaBEHCTB JUISl OLEHKH IOTPELIHOCTH H
Kountponbnas pabora No7 1 TOYHOCTH mpubnvxeHus. HaxonuTe mepecedeHne u oObeIUHEHUE
11 HepaBenctBa ¢ 0/1HOI EpEeMEHHON U X CUCTEMBI 10 MHOECTB, B YACTHOCTH YUCJIOBBIX IPOMEKYTKOB.
KonTponsnas pabota Ne§ 1 Pemate nuHeliHble HepaBeHCTBa. Pemarb cuCTeMbl JTUHEHHBIX
HEPaBEHCTB, B TOM YHCJI€ TAKUX, KOTOPbIE 3aMKCaHbl B BUJE IBOMHBIX
HEPABEHCTB
I'maBa V. Crenenp ¢ neabiM NoOKa3aTeaeM. JJIEMEHTBHI 11 3HATh OIpPENETICHHE M CBOMCTBA CTENEHU C LENIBIM IOKA3aTEJEM.
CTATHCTHKH [TpuMeHsTh CBOMCTBA CTEMEHM C LENBIM IIOKa3aTeleM IIpH
12 Crenens ¢ 1eIbIM [TOKA3aTENEM U €€ CBOMCTBA 6 BBIMIOJIHEHUM  BBIYMCICHUH UM NpPeoOpa3oBaHUM  BBIPOKEHUH.
KonTponeHas padota Ne9 1 Hcnosp30Bath 3anKMCh YUCETI B CTAaHJAPTHOM BUJE JJISl BBIPAKECHUS U
13 DNIEMEHTBI CTaTUCTUKU 4




COIIOCTABJICHUSI Pa3MEpPOB OOBEKTOB, AIUTENBHOCTH IIPOLIECCOB B
OKPYKAIOILIEM MUDE.

IIpuBOoaUTE NpPUMEPBHI PENPE3CHTATUBHOW M HEPENPE3CHTATUBHOU
BbIOOpKH. M3Binekare wuHpOpMamuioo u3 TabiaMIl YacToT U
OpPraHu30BBIBaTh WMH(POPMALKMI0O B BHUAE TaOJHII YacTOT, CTPOUTH
WHTEPBAJIBHBIN psAx. Mcrosnb30BaTh HAIVAJHOE IMPEICTaBICHUE
CTaTUCTHYECKOW HMHPOPMALMM B BHJE CTOJIOYATHIX U KPYTrOBBIX
JIMarpaMm, IMOJUTOHOB U TUCTOIPAMM

IloBTOpEHHE 8
[ToBTOpEHUE, U3y4EeHHOTO B § Kilacce 6
Hrorosas koHTposbHas paboTa 1
Anaim3 uroropor KP 1
9 kyacc
I'nasa I. KBagpaTuunasi pyHkuus 22 Boruncnsate 3HaueHus GyHKIMU, 3aJaHHON (POPMYIIOH, a TaKKe ABYMS U TPEMs
1 OYHKIIMY U UX CBOKCTBA 5 dbopmynamu. OnrchIBaThH CBOKMCTBA (PYHKIIMI HA OCHOBE MX TpaduuecKkoro
2 KBanpaTHblii TpexwiieH 4 npejacrasieHus. TatepnpernpoBath rpaduky peasbHBIX 3aBUCUMOCTEH.
Kontponsnas padora Nel 1 [Toka3bIBaTh CXeMaTHUECKH IMOJIOKEHNE Ha KOOPJUMHATHOM IJIOCKOCTH I'padKoB
3 Ksangparnunas GyHkmus u ee rpaduk 8 bynxmii y = ax?, y = ax®+ n, y = a (x — m)?% Crpouts rpaduk GyHKIHHT Y = ax>+
Crenennas ¢yukius. Kopenp n-oit bx+ €, ymMeTh yKa3pIBaTh KOOPAWHATHI BEPIIHHBI TApaboJIbl, €€ 0Ch CHMMETPHH,
4 CTETIEHU 3 HanpaBlieHue BeTBel nmapabossl.M300paxars cxemaruyecku rpaduk QyHKIuu y =
KonTponbHas padota Ne2 X"c 4éTHBIM 1 HEYETHBIM N. [IOHUMATH CMBICII 3AMUCEN BHAIA ?{/E, %I/I T. ., TOE a4
1 — HEKOTOpoe unciio.IMeTh NpeACcTaBIeHUE O HaX0KIEHUU KOPHEHN N-i CTENEeHHU ¢
MIOMOIIIBIO KAJIBKYJISITOPA.
I'naBa Il. YpaBHeHHsi 1 HepaBeHCTBA C OJHOM 14 Pemate ypaBHEHMsI TpeTbel M UYETBEPTOM CTENEHU C IOMOUIbIO PA3JIOKEHUS Ha
nepeMeHHOMH MHOXUTEIM U BBEIEHUS BCIOMOTaTEIbHBIX IEPEMEHHBIX, B YACTHOCTU pELIATh
5 VYpaBHEHHUS C OJJTHOI IEpEMEHHON 8 OUMKBaJpaTHBIC ypaBHEHUs. PemiaTe ApoOHbIe pallMOHAIbHbBIE YPAaBHEHUS, CBOJIS X K
6 HepaBenctBa ¢ 0/1HO# IepeMeHHOM 5 LEJIbIM YPABHEHUSIM C MOCIEAYIOLIEH MPOBEPKON KOPHEH.
KontponsHas padora Ne3 1 Pemath HepaBeHCTBa BTOpPOM CTEMEHH, HMCIOJB3YS IpauuecKue MpefCcTaBIICHUS.
Hcnonbp30BaTh METO MHTEPBAJIOB [IPU PEILIEHUH PALIMOHAIBHBIX HEPABEHCTB.
I'naBa III. YpaBHeHHsI U HEPABEHCTBA ¢ ABYMS 17 Ctpouts rpagyiku ypaBHEHUH C IBYMS IEPEMEHHBIMU B IPOCTEHUIIINX CITydasx, KOT1a
nepeMeHHbIMH rpadukoMm siBisieTcs npsimasi, mapadomna, runep0oiia, OKpyKHOCTb. Vcmonbp30BaTh UX
7 VYpaBHEHUs B IByMSI IEPEMEHHBIMU U 10 JUIS TpauecKoro pelieHus CHCTeM ypaBHEHUH C IBYMs IEPEMEHHBIMHU.
UX CUCTEMBI Pemath cioco60oM MOJICTAHOBKHU CHCTEMBI IBYX YPaBHEHHH C IBYMs IEpEMEHHBIMH,
HepaBeHctBa ¢ 1ByMs nepeMEeHHBIMU 6 B KOTOPBIX OJTHO YpPaBHEHHUE NIEPBOM CTENEHH, a IPYrO€ — BTOPOU CTEIIEHM.
8 U UX CUCTEMBI
KonTtponpHas padota Ne4 1




PemaTh TekcTOBBIE 337aUH, UCIIOJIb3YS B KAUECTBE aIreOpandeckoi MOIEIN CUCTEMY
YpaBHEHUN ¢ JByMs II€PEMEHHBIMU; pEIIaTh COCTABICHHYIO CHUCTEMY,
MHTEPIPETUPOBATH PE3YJIbTAT.

I'naBa IV. Apudmernyeckasi 1 reoMeTpHUYeCKast 15
Nporpeccum

9 Apudpmerrueckasi mporpeccus 7

KonTtponsHas padora Ne5 1

10 I'eoMeTrpudeckas mporpeccust 6

KonTponsnas pabora Ne6 1

[IpumeHsAT, HMHAEKCHOE OOO3HAUeHWE Ml YICHOB  IIOCIIEA0BATEIIbHOCTEM.
[IpuBoauTh TpUMEpH 3alaHMs TOCIENOBaTENbHOCTEH (OpMYIOH n-ro WieHa |
PEKyppEHTHOU (POPMYIIOi.

BeiBouTh opMysbl n-ro WwieHa apupMETHIECKO MPOrpeccuy U T€OMETPHIECKOM
IPOrPECCUU, CYMMBbl IEPBBIX N UIEHOB apU(PMETHUECKOM M TIeOMETPUYECKON
Iporpeccuii, pemarb 3aJadud C MCIOJIb30BaHUEM 3TUX ¢opMyl. Jloka3bIBaTh
XapaKTepUCTHUUECKOE CBOMCTBO apu(PMETHUECKON U TEOMETPUUYECKOU POrpecCuil.
PemaTte 3amauM Ha CIOXHBIE TMPOLIEHTHI, MCIOJNB3YSd MPU HEOOXOIUMOCTHU
KaJIbKYJIATOP

I'naBa V. JjieMeHTbl KOMOMHATOPUKH U TEOPUH 13 BoinmonnuTe mepebop BceX BO3MOKHBIX BAapUAHTOB ISl IepecueTa OOBEKTOB WU
BEpPOSITHOCTEM koMOuHanui. [TpuMeHsTh npaBmiI0 KOMOMHATOPHOTO YMHOKEHUSI.
11 DneMeHTbl KOMOMHATOPUKH 9 Pacno3naBarte 3amauM Ha BBIYMCICHUE 4YHUCIA IEPECTAHOBOK, pPa3MEIECHUM,
12 HavanbHsbie CBEJICHUS  TEOPHUH 3 COUYeTaHUI U MPUMEHSTHh COOTBETCTBYIOMIKE (DOPMYJIBI.
BEPOSATHOCTEMN Boruncnate yactoTy ciydaiiHoro coObitus. OleHHBaTh BEPOSTHOCTH CIy4ailHOTO
KonTtponsHas padorta Ne7 1 COOBITHSI C TIOMOIIbIO YAaCTOTHI, YCTAHOBJEHHON OMBITHBIM IyTeM. HaxoauTtsb
BEPOSATHOCTb CIY4alHOTO COOBITHS Ha OCHOBE KJIACCHYECKOIO OINpeAETeHus
BeposATHOCTH. IIpuBOANTH MpUMEPBI JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITUI
IloBTOpEHUE 21
Hrorosas koHTpoabHas paboTa 2
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