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Pabouas mporpamMmma OCHOBHOTO 001Iero o0pa3oBaHMs MO aiaredpe cocTaBiIeHA HA OCHOBE
DyHIaMEHTAIBHOTO si/ipa colepKaHus o01iero oOpa3oBaHusi, IPUMEPHON MPOrpaMMbl OCHOBHOTO
obmiero oOpa3oBaHusl IO MaTeMaTUKe, 0A3MCHOTO Y4eOHOTO IUIaHA, aBTOPCKOIO TEMAaTHYECKOTO
IUIAaHUPOBaHMUsl ydyeOHOro wmarepuana u TpeOoBaHMII K pe3ynbTaTaM OCBOEHUS OCHOBHOM
0011e00pa30BaTeIbHOM  MPOrpaMMbl  OCHOBHOTO 00mIero o0pa3oBaHWs, TPEACTABICHHBIX B
denepanbHOM roCyAapcTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe o01ero oopasoBanus. B Hell Takxke
YUUTBIBAIOTCS OCHOBHBIE UAEH U mosnoxeHuss Ilporpammbl pa3Butus U (HOPMHPOBAHUSA
YHUBEPCAJIbHBIX YYEOHBIX JEHCTBUH M1 OCHOBHOro oOumiero ooOpasoBaHus. JlaHHas paboudas
porpaMMa OpueHTHPOBaHa Ha UCIIONb30BaHKe yueOHNKOB: Makaperues, FO. H. Anrebpa: yueOnuku
s 7, 8, 9 ximaccoB obmieodpazoBarenbHbIX yupexaenuii / FO. H. Makaperues, K. 1. Hemkos, H. T'.
Munntok, C. b. CysopoBa; mox pea. C. A. TemskoBckoro. - M. : IlIpocemenue, 2019 u
MOCJIETYIONIUE TOIbI U3aHMUS.

Ilnanupyemble pe3yabTaThl 0CBOEHHS Kypca ajredpsl B 7-9 kiaccax

PanyoHajJnHBIE YHCJIA
BbITyCKHUK HaydUTCS:

1) moOHUMAaTh OCOOCHHOCTH ACCATHYHON CUCTEMBI CUMCIICHUS;

2) BIIAETh NOHATHIMH, CBI3aHHBIMU C JCTUMOCTBIO HATYpPAIbHBIX YHCEI;

3) BBIpaXaTh YKCIIa B SKBUBAJICHTHBIX (hOpMax, BBIOMpas HanOoJee MoIXOASIIyI0 B 3aBHCUMOCTH
OT KOHKPETHOW CUTYyaluu;

4) cpaBHUBATb U YIOPSAA0YNBATH PALMOHAIBHBIC YHCIIA;

5) BBIMOJTHATH BBIYUCICHHS C PAIlMOHAIBHBIMUA YUCIAMH, COUYETasi YCTHBIE W TTHCbMEHHBIE TTPUEMBI
BBIYHCIICHUH, TIPUMEHEHNE KAJIbKYJIATOPA;

6) MCIIOJIL30BATh MOHSATHS M YMEHHUS, CBSI3aHHBIE C IPOTIOPIMOHATLHOCTHIO BETMYMH, TIPOLIEHTAMHA
B XOJ€ pEIICHHs MaTeMaTHYeCKHX 3a/a4 W 33/1ad W3 CMEXKHBIX IPEIMETOB, BBINOIHATH
HECJIO’KHBIE TIPAKTUIECKUE PACUETHI.

Buinyckruk noayuum 603modicHOCHb!

7) no3HakoMumuvcs ¢ NO3UYUOHHBIMU CUCMEMAMU CHUCTEHUS C OCHOBAHUAMU, OmauyHbIMu om 10;

8) yenybums u pazeums npedCmasienus 0 HAMypaIbHbIX YUCIAX U CEOUCMEAX OeTUMOCMU,

9) Hayuumsca UCnoONbL3068AMb NPUEMBL, PAYUOHATUSUPYIOUWUE BLIYUCTEHUS, NPUOOPECU NPUBLIYKY
KOHMPOIUPOBAMb BbIYUCTIEHUS, 8b10UPASL NOOXO0OAWUL OJIs CUMYayuu Cnocoo.

JeiicTBUTEIbHBIE YMCJIA
BhImycKHUK HAy4UTCS:

1) ucroNB30BaTh HAYAIBHBIC MTPEJCTABICHHUS O MHOKECTBE JICHCTBUTEIILHBIX YUCEI;

2) BJIaIeTh IOHATHEM KBaIPATHOTO KOPHS, IIPUMEHSTh €r0 B BHIUHNCIICHHUSX.
Buinycknux nonyuum 603moxicHoCmb.

3) pazsums npedcmasgnenue o Yyucie u YUCL08bIX CUCIEMAX OM HAMYPATbHBIX 00 OeUCmMEUMEeNbHbIX
yucen, 0 poau 6bIMUCIEHULL 8 YeN0BEUeCKOl NPAKMUKE;

4) pazeumv u yenyoums 3HAHUsL 0 OeCAMUYHOU 3aNUCU OeUCMBUMENbHBIX Yucel (nepuooudeckue u
Henepuooudeckue opoou,).

HN3mepenus, npudInKeHusl, OLEHKHU
BrinmyckHUK Hay4yuTCA:

1) ucnosib30BaTh B XOJ€ PpEHIEHUS 3a7ad JJIEMEHTApHbIE MPEACTABICHUSA, CBA3aHHBIE C
MPUOTMHKEHHBIMHU 3HAYEHUSMU BEJTMYHH.

Buinycknuk nonyuum 603moxcHocmy:

2) nOHAMb, 4MO HUCIOBble OAHHble, KOMOPble UCHOAb3VIOMCS O XAPAKmepucmuku 00beKxmos
OKpYIHCarOwe2o0 Mupa, AGIAMCA NPeuMyuyecmeeHHo NpPUOIUNCEHHbIMU, YMO NO 3anuUcu npu-
ONUINICEHHBIX 3HAUEHU, COOEePAHCAUUXC 8 UHDOPMAYUOHHBIX UCTOUYHUKAX, MONCHO CYOUMb O
NnO2pewHOCMU NPUOTIUNHCEHUSL,

3) nonams, UMO NOCPEUHOCIb  pPe3yIbMama BbIYUCACHULL OOJINCHA Oblmb COUMepUMa C
NO2PEUHOCBIO UCXOOHBIX OAHHDIX.



Auredpanyeckue BbIpasKeHUs
BbITycKHUK Hay4UTCS:

1) BIafeTh TOHATHSIMH «TOXICCTBO», «TOXIECTBEHHOE IMpeoOpa3oBaHHUE», pelIaTh 3aayuH,
cozepxaiire OyKBeHHBIC TaHHBIE; paboTaTh ¢ hopMysamu;

2) BBIMOJHATH MPeoOpa3oBaHMs BBIPAKCHUN, COJEPKAIIMX CTETICHH C ILEJIbIMU MOKA3aTeIsIMH U
KBaJ[paTHbIC KOPHHU;

3) BBHIMOJHATH TOXJIECTBEHHBIC MPEOOPa30BaHUs PANMOHAIBHBIX BBIPAKCHH HA OCHOBE IMPaBUII
JCWCTBUH HAJl MHOTOWICHAMH U areOpandecKuMu Apo0sSMu;

4) BBITIOJHSATH Pa3NI0KEHNE MHOTOWICHOB HA MHOYKHUTEIIH.
Buinycknux nonyuum 603modcnocms:

5) Hayuumwvcs 8bINONHAMb MHO2OUIA208bIE NPe0OPA308aHUA PAYUOHATLHBIX BbIPANCEHUU, NPUMEHS
wWuUpoKull Habop cnocobos u nNpuemos;

6) npumensamv moosrcoecmeenHvle npeoopa308aHuss O peuleHus 3a0ay4 U3 pasiudHblx pasoenos
Kypca (Hanpumep, 051 HAX0HCOEHUS. HAUOONbULE20/HAUMEHbULE20 3HAYEHUS BbIPAICEHUSL).

YpaBHeHus
BbInyCKHUK Hay4YuTCS:

1) pemlatb OCHOBHBIE BU/bl PALlMOHAIBHBIX YPABHEHUN C OJHOW IIEPEMEHHOM, CHUCTEMBI ABYX
YPaBHEHHUH C IByMs IEPEMEHHBIMU;

2) IOHMMAaTh YPaBHEHME KaK BaXHEMIIYI0 MaTeMaTH4ECKYI0 MOJEb U1 ONMCAHUA U U3Y4YCHHUS
pa3HOOOpa3HBIX PeabHBIX CUTYAIHiA, PEIIaTh TEKCTOBBIC 33/1a4H alIreOpandecKuM METOIOM;

3) npuMeHATh rpaduyeckre NpeACTaBICHUs Ul HCCIEIOBaHUS YPaBHEHUH, HMCCIEIOBaHUSA U
peLIeHUs CUCTEM YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

Buinyckuux nonyuum 603moducHocmy.

4) oénademv cneyuarbHLIMU NPUEMAMU DeueHUs YPAGHEeHUL U CUcCmeM YPAGHEeHUl, YBEpeHHO
NPUMeHAMb annapam ypaeHenuti OJi peuleHusi pazHooOpAa3HblX 34044 U3 Mamemamuxy,
CMEJICHbIX NPeoOMemos, NPAKMUKU;

5) npumename epaguueckue npeocmagnenus OJisl UCCIEO08AHUS YPAGHEHUI, CUCTEM YPAGHEeHUL],
cooepoicawux OykeenHvle Kodppuyuenmoi.

HepaBencrBa
BbITyCKHUK Hay9UTCS:

1) NOHMMATh ¥ IPUMEHSATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBS3aHHbIE C OTHOILIEHHEM HEPaBEHCTBA,
CBOWCTBA YMCIIOBBIX HEPABEHCTB;

2) pemiaTh JMHEHHbIE HEPaBEHCTBA C OJHOW MEPEMEHHOM M MX CHUCTEMBI; pelllaTh KBaJpaTHBIE
HEPaBEHCTBA C OMOPOii Ha rpaduIecKre MPeACTaBICHHUS;

3) mpUMEHSTH arnmnapaT HepaBEeHCTB JJIs peIlIeHHs 3ajiay U3 pa3IMUHbIX pa3/ieioB Kypca. BoinyckHuk
NONYYUM 803MOACHOCb HAYYUMbCA:

4) pasHooOpasHvLIM Npuémam O0KA3AMenbCmed HepaBeHCMs, VBEPEeHHO NPUMEHSmMb annapam

HepageHcma Olsl peuleHusl pa3HOOOPAHLIX MAMEeMAMUYecKux 3a0ay U 3a0ay U3 CMEeNCHbIX

npeomemos, NpaKmuKu,

5) npumename epaguueckue npedcmasienus 0 UCCIE008AHUS HEPABEHCME, CUCEM HePABEHCMS,
cooepoicawux bykeeHHvie KO3ppuyuernmaoi.

OcHoBHbIe NOHATHSA. UKc10BbIE PYHKIIUH.
BbInycKHUK Hay4YUTCS:

1) noHMMaTh W MCHOJb30BaTh (YHKIMOHAJIbHBIE MOHATHUS U SI3bIK (TEPMHUHBI, CUMBOJIHNYECKHE
0003HAYCHHUS);

2) cTpouTh IpadUKH SIEMEHTapHbIX (PYHKUMH; HCCIeI0BaTh CBOMCTBA UYMCIOBBIX (DYHKIUN Ha
OCHOBE M3YyUYEHUS MOBEICHUS UX TPa(UKOB;

3) noHMMaTh (YHKIMIO KaK Ba)KHEUIIYI0O MaTeMaTHYeCKyK MOJEINb JJIsi OMUCaHUS MPOLECCOB U
SBJICHUHA OKPYXAIOIEro MHpa, NPUMEHATh (DYHKIUMOHANBHBIN SI3BbIK JUISL ONHUCAHUS U
HCCIIETOBaHMS 3aBUCUMOCTEN MEXTy PU3NYECKUMH BETUUMHAMH.

Buinycknux nonyuum 603MOACHOCMb HAYYUMbBCA:

4) nposoOumsv ucciedo8anus, CeA3AHHLIE C U3YYEHUEeM CGOUCME (@OYHKYUll, 6 MOM 4Yucie c
UCNONIb308AHUEM KOMNbIOMEPA, HA OCHO8Ee 2PAGPUKOE U3VHUEHHbIX QYHKYuU cmpoums Oonee
cnodcHble epaguku (KycouHo-3a0anHbvle, ¢ «BbIKOIOMbIMUY MOUKAMU U M. N.);

5) ucnonvzoeame  QyHKYuoOHaNbHLIE NPEOCMABNIEHUs U CE0UCMEA (QYHKYull O01d peuleHus



Mamemamuyeckux 3a0ay u3 pa3ﬂuqulxpa36er08 Kypca.

YucaoBbIe MOCIE10BATEILHOCTH
BeInnyckHMK HayduTes:

1) noHMMaTh M HCIHOJB30BATh A3BIK IOCJIENOBATEIbHOCTEH (TEPMHUHBI, CHMBOJINYECKHE
0003HaYCHHUS);

2) npuMeHATh (OpMyJbl, CBSI3aHHBbIE C APUPMETUYECKOH M TeOMETPUYECKOM Nporpeccuil, u
anmapar, cOpMHUPOBAHHBIA MPU M3YYCHUHU JAPYTHX Pa3/esioB Kypca, K PeHIeHHUI0 331a4, B TOM
4HCJIe C KOHTEKCTOM U3 PEaJIbHOU KU3HU.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMbCAL:

3) pewamsv KoMOUHUPOBAHHbIE 3A0aYU C NPpUMEHeHUuem Gopmyn N-20 4ieHa U cymMmvl nepsvix N
UIeHO8 apupMemu4ecKol U 2eoMempuyeckol Npozpeccutl, NPUMeHss Npu dMOoM annapam
VPAaBHEeHUll U HePABEHCME,

4) noHuUMamov aApuUPMemudecKylo U 2eoMempudecKylo npozpeccuu Kax @QYHKYuu HAmypaibHO2O
apaymenma, ceA3vl8ams apupMmMemuyecKyio npocpeccuio ¢ TUHEHbIM POCHOM, 260MeMmpPUudecKyo
— C 9KCNOHEHYUATIbHBIM POCTOM.

OnucaresibHasi CTATHCTHKA

BBITyCKHUK HAy4YUTCSI WCIIONB30BaTh IMPOCTEHIME CIOCOOBI TPEICTABICHUS W aHAJIM3a
CTaTUCTHYECKUX JaHHBIX.

Buinycknux nonyuum 6o3modcnocms npuobpecmu nepeoHaAYaIbHbIL ONbIM Opeanusayuu coopa
OGHHBIX NpU  NPOBEOEHUU ONpPOCd OOWECBEHHO20 MHEHUs, OCYWeCmEIams UX aHaIu3,
npeocmasisims pe3yibmanmvl ONPoca 6 ude madiuysl, OUASPaAMMbL.

Cay4aiinble cOOBITHSI U BEPOATHOCTD

BhInyCcKHUK HAYYUTCA HAXOIUTh OTHOCUTEIBHYIO YaCTOTY M BEPOSITHOCTh CIIy4aifHOTO COOBITHSI.

Buinycknux  noayuum  6osmooicnocms  npuobpecmu  onvlm - NPOBEOCHUs  CNYYAUHBIX
9IKCNEPUMEHINO8, 8 MOM YUCTe, C NOMOUBIO KOMNbIOMEPHO20 MOOEIUPOBAHUSA, UHMEPNPEemayull ux
Dpe3yIbmamos.

KomOunaropuka

BhITyCKHUK Hay4dHWTCs pemaTh KOMOWHATOPHBIE 3a/1a4d Ha HAXOXJIEHUE YUClia 00BEKTOB HIIH
KOMOUWHAIHUH.

Boinycknuk nonyuum 803MONCHOCHb HAYYUMbCSA HEKOMOPBIM CHEYUANbHBIM NPUEMAM PeueHUs
KOMOUHAMOPHBIX 3a0aH.

JIn4HOCTHBIE, MeTanpeIMeTHbIE U NMPeAMeTHbIE Pe3yJIbTAThl 0CBOCHUS
coJlep:KaHus Kypca

[IporpamMma obecriedrBaeT AOCTH)KEHUE CIEIYIONINX PE3yabTaTOB OCBOEHUSI 00pa30oBaTeNbHOM
MporpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHUs:

JIMYHOCTHBIE:

1) copMHpOBAaHHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U CIOCOOHOCTH
00yJaronmxcsi K CaMOpa3BUTHIO U CaMOOOpA30BaHHUIO Ha OCHOBE MOTHBAIIMH K OOYYEHHUIO U
MO3HAHUIO, BHIOOPY JanbHEeHIIero oopasoBanus Ha 6a3e OPUESHTHUPOBKU B MUpe Tpodeccuii u
npodeccuoHaNbHBIX ~ MPEANOYTEHHUH,  OCO3HAHHOMY  IOCTPOEHHUIO  HMHJIUBUIYyalbHOU
00pa30BaTeNbHON TPACKTOPUU C YIETOM YCTOWYUBBIX MTO3HABATEILHBIX HHTEPECOB;

2) copMHpPOBAaHHOCTh  KOMIIOHEHTOB  II€JIOCTHOTO  MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTHKU;

3) chopMUpPOBAaHHOCTH KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIEHMM U COTPYJHHYECTBE CO
CBEPCTHHUKAMHM, CTapIIMMU U MJIAAIIMMU B 00pa30BaTeIbHON, OOLIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUJIAX JEATEIBHOCTH;

4) yMEHHE SICHO, TOYHO, IPAMOTHO M3JIaraTb CBOU MBICIH B YCTHOM M MUCbMEHHOM pe4n, IOHUMATh
CMBICI IIOCTAaBJIGHHOM 3ajauM, BBICTpauBaTh apryMEHTAlMIO, MPUBOJUTH MPUMEPHl U
KOHTPIIPUMEDHI;

5) mpezacTaBieHHE O MaTeMaTHYECKON HayKe Kak cepe yeloBeuecKoi AesTeIbHOCTH, 00 Tamnax eé
pa3BUTHsA, O €€ 3HAYMMOCTH JJI PA3BUTHUS LIMBUIN3ALINH;

6) KPUTHUYHOCTb MBINUJICHUA, YMCHHC PpacCllO3HABATh JIOTHMYCCKH HEKOPPEKTHBIC BBLICKA3LIBAHUA,



OTJIMYATh TUIOTE3Y OT (aKTa;

7) eraTI/IBHOCTI: MBIIJICHHUA, HWHHUIIKMATHUBA, HaxXxoa4uBOCTbH, AKTUBHOCTb HpH pCI_HeHI/II/I
anre0pandecKux 3a1ad;

8) yMeHue KOHTPOJIMPOBAThH MPOLIECC U PE3YNIbTAT Y4eOHON MaTeMaTH4eCcKOl JesITeIbHOCTH;

9) cnocoOHOCTh K 3MOILMOHAILHOMY BOCIPHUSITHUIO MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEIICHUH,
paccyXIeHHUil.

MeTanpeaMeTHbIe:
1) yMeHHE CaMOCTOSATENBHO IUIAHUPOBATh ANbTEPHATUBHBIC IYTH AOCTHIKEHUS IIeJel, OCO3HAHHO
BbIOMpaTh Hanbosee 3pPEeKTUBHBIC CIIOCOOBI pelIeHUs] YIeOHBIX U TTO3HABATENbHBIX 3a/1a4;

2) yMEHHE OCYILECTBJIATH KOHTPOJb IO pE3yJIbTaTy W IO CHOco0y JeHCTBHS Ha YypOBHE
IIPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOAUMBIE KOPPEKTHUBBI;

3) yMeHue aJieKBaTHO OLIEHUBATh MPaBUIIBHOCTH WJIM OHMIMOOYHOCTH BBIMOJIHEHUS Y4eOHOM 3a1auu,
€€ 00bEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOBMOXKHOCTH €€ PElIeHUs;

4) OCO3HAHHOE BIIAJICHUE JIOTHYECKUMHU JCHUCTBHSIMH OIPEACTCHUS TIOHATUH, 0000IIeHMS,
YCTaHOBJICHHUS aHAJIOTHH, KiIacCU(pUKAIIMM HA OCHOBE CaMOCTOATEIIPHOTO BBIOOpA OCHOBAHUN U
KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBS3EH;

5) YMCHHUEC YyCTaHAaBJIMBATh MPUYUHHO-CICACTBCHHLIC CBA3H,; IIPOBOAUTD JIOTUUCCKOC PACCYKICHUC,
CTPOUTH YMO3AKJIFOYCHUC (I/IHI[YKTI/IBHOG, ACAYKTUBHOC U 11O aHaJIOFI/II/I) U O€JIaTh BbIBO/JbI,

6) yMeHue co31aBaTh, IPUMEHATh U NPE0OpPa30BbIBATh 3HAKOBOCHMBOJIMYECKUE CPEJICTBA, MOJEIIN
" CXCMBI JJI1 pCUHICHUA y‘ICGHI)IX U II03HABaTCJIbHBIX 3aJ1a4,

7) yMeHHE OpraHU30BBIBaTh yUEOHOE COTPYIHHUUECTBO U COBMECTHYIO JIETEILHOCTD C YUUTEIEM U
CBEpCTHHKAMH: ONpEACICHHE IeNied, pacrpeneneHue (QyHKIUH M pojield y4acTHUKOB, HX
B3aUMOJICHCTBUA M O0IIMX CIIOCOOOB paboThI B IpymIe; yMeHue paboTarh B IpylIe: HaX0AUTh
olmiee peuieHHEe U pas3pellaTh KOH(JIMKTBI HAa OCHOBE COIVIACOBAHMS IMO3ULIUN M ydéTra
UHTEPECOB; CIIYIIaTh NAapTHEPA; POPMYJINPOBATh, APIYMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;

8) chopMUPOBAHHOCTH U pa3BUTHE YUeOHON M 0OIIENOIB30BATEIHCKON KOMIETEHTHOCTH B 00J1aCTH
UCIIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHUKAIMMOHHBIX TexHoNorui (MKT-koMmieTeHTHOCTH);

9) chopMUPOBAHHOCTH MEPBOHAYAIBHBIX MPEJICTABICHUNA 00 UIEAX U O METOJAaX MAaTEMaTHUKH Kak
00 yHUBEpCAIbHOM S3bIKE€ HAYKHU M TEXHUKH, O CPEICTBE MOJICTHPOBAHUS SIBJICHUH U TIPOIIECCOB;

10) yMeHue BUAETh MaTEMaTHUYECKYIO 3aJadyy B KOHTEKCTe NpOOJIEMHOM CHUTyallMu B JpPYTux
JUCIIUIINHAX, B OKPYXKaIOIIeH XKU3HU;

11) yMeHMe HaXOAWTh B Pa3IMYHbIX HCTOYHMKAX HHQOpMAIIO, HEOOXOJUMYIO JJIsi pELICHUS
MaTeMaTHYeCKuX MpoOJieM, U MPEACTaBIATh €€ B MOHATHOM (opme; MpUHUMATH pElIeHue B
YCIIOBUSAX HEMOJHOU M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOpPMaLINY;

12) ymeHre MOHMMAaTh W HCIOJB30BaTh MaTEeMaTHYECKHE CpEACTBA HAIJISIAHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIP.) AJI WLTIOCTPALMK, HHTEPIIPETALUN, apTyMEHTaLUH;

13) yMeHMe BBIABUraTh THIOTE3bl NP PEIICHUH Y4EOHBIX 33Ja4 U MOHUMAaTh HEOOXOAUMOCTh UX
IIPOBEPKU;

14) ymeHue NpUMEHSATh UHYKTUBHBIE U JI€yKTUBHBIE CIIOCOOBI pacCyKICHHUH, BUAECTh pa3Iu4YHbIE
CTPATETUH PELICHUS 3a/1a4;

15) noHMMaHue CYIHOCTU AJITOPUTMUYECKUX MIPEANIMCAHUN U YMEHHUE IEHCTBOBATH B COOTBETCTBUU
C IIPEIIOKEHHBIM aJITOPUTMOM;

16) yMeHHE CaMOCTOSITEIbHO CTaBUTh II€JM, BBIOMPATh W CO3/1aBaTh alTOPUTMBI JJISl PELIEHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

17) YMCHHUC IUNIAHUPOBATL U OCYHICCTBJIIATL ACATCIBHOCTH, HAIIPABJICHHYIO Ha PCHICHUC 3aJdayd
HCCIICA0BATCIILCKOro XapaKTepa.

NMPpEeIMETHBIC:

1) ymeHue paboTaTh ¢ MaTeMaTHUYECKUM TEKCTOM (CTPYKTYpHpOBaHHE, U3BJIEUEHHE HEOOX OAMMOMN
uHpOpMalKK), TOYHO M T'PAaMOTHO BBbIpaXaTh CBOM MBICIM B YCTHOW M NHUCBMEHHOH peuw,
MPUMEHSISI MAaTEeMAaTUYECKyI0 TEPMUHOJIOTUIO M CHUMBOJIHMKY, MCIOJIb30BaTh PA3JIIUYHBIE S3BIKH
MaTeMaTHUKU (CIOBECHBIH, CHMBOJMYECKHH, Tpaduueckuii), OOOCHOBBIBATH CYXJIEHUS,
IIPOBOJIUTH KJIACCU(PUKALINIO, TOKA3bIBATh MAaTEMAaTHUECKUE YTBEPIKICHUS;

2) BnageHue 0a30BBIM TMOHSATUWHBIM amnmapaToM: HWMETh MPEACTABICHHE O YHWCIE, BIIAJICHHUE



CHMBOJIBHBIM SI3BIKOM aJreOpbl, 3HAHNE 3JI€MEHTapHBIX (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH, UMETh
IIPEJCTABICHHUE O CTATUCTUUECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE U O PA3JIMYHBIX CII0co0ax
UX n3ydeHusi, 00 0cOOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIIUX BEPOSTHOCTHBIN XapakTep;

3) yMeHue BBIOIHATH alredpanyeckue mpeoopa3zoBaHus PAMOHAIBHBIX BBIPAKECHHUH, TPUMEHSTh
UX Ul pelIeHus y4eOHbIX MaTeMAaTHYECKUX 3a/1a4 U 3a/1a4, BO3HUKAIOIIHUX B CMEKHBIX Y4EOHBIX
peaMeTax;

4) yMeHHE MOJb30BaThCs MAaTEMAaTHYECKUMHU (POPMYJIaMU U CAMOCTOSITENIEHO COCTABIATH (hOPMYJIbI
3aBUCUMOCTEH MEX]ly BETMUYMHAMU Ha OCHOBE 0000IEHHUS YAaCTHBIX CIIy4yaeB U HKCIIEPUMEHTA;

5) yMmeHue peniath JUHEHHbIE U KBaIpaTHbIE ypaBHEHUS, HEPAaBEHCTBA IIEPBOIl U BTOPOIl CTEIeHH, a
TaK)Ke MPUBOJMMBIC K HUM YpPaBHEHHUS, HEPAaBEHCTBA, CHCTEMBI; MCIIOIb30BaTh rpaduueckue
MIpeJICTAaBICHUS ISl PELICHUS U UCCIEAOBAHUSA YpaBHEHUW, HEPABEHCTB, CUCTEM; MPUMEHSTbH
MOJTyYEHHBIE YMEHUS JIJISl PEIICHUs 3324 U3 MaTeMaTUKH, CMEKHBIX MPEIMETOB, IPAKTUKH;

6) oBiageHHE CUCTEMOHN (DYHKIIMOHAJIBHBIX MOHATHH, (PYHKIIMOHAIBHBIM SI3bIKOM U CHMBOJIHUKOM,
YMEHHUE CTPOUTh Ipapuky (yHKIMHA, ONUCHIBATh UX CBOMCTBA, UCHOJIB30BATh (PYHKIIMOHAIBHO-
rpaduuecKue MpEeACTaBICHUS Ui ONUCAHMS M aHAJIM3a MAaTEeMaTHYECKUX 3a/a4 U peabHBIX
3aBHCHUMOCTEH;

7) OBJIaACHUEC OCHOBHBIMH criocobamu MMPEACTABJIICHUA U aHAJIN3a CTATUCTHUYCCKUX JAHHBIX; YMCHHUC
peliaTh 3aJa41 Ha HAXOKACHUC YaCTOThI U BEPOATHOCTHU CHy‘I&fIHI:IX CO6I)ITI/II71;

8) YMCHHUEC MNPUMCHATb H3YUCHHBIC IOHATHUA, PE3YJIbTAaThl U MCETOAbI IPpHU PCHICHUNU 3alad U3
Pa3JIMUHBIX pasacsioB Kypca, B TOM YHCIC 3aaa4d4, HC CBOAAIIMUXCA K HCEIIOCPCACTBCHHOMY
INPUMCHCHHNIO U3BCCTHLIX aJITOPUTMOB.

Copep:kanue y4eGHOro npeaMera, Kypca

APUOMETHUKA

PanuonanbHbie uncia. Pacmimpenne MHOXKECTBA HaTypalbHBIX YUCEN 10 MHOXKECTBA I1IEJIbIX,
MHO>KECTBA IIeJIbIX YHUCEeN JO MHOKECTBA pallMOHANbHBIX. PalioHanbHOE YUCIIO Kak OTHOIIeHUe m/
n, rie m — LeJI0e YUCIIo, # — HaTypajibHOe. CTENeHb C 1IeJIbIM I10Ka3aTeseM.

JeiicTBuTeabHBIE YUcaa. KBanpaTHbliii kopeHb u3 uncia. KopeHb TpeTheil creneHu. 3anuch
KOpHEH ¢ TOMOIIbIO CTETIEHU C APOOHBIM ITOKa3aTeIIeM.

[ousaTre 06 WppaMOHATLHOM dYHcie. MppaluoHANBbHOCTH 4Mcia V2 M HecoM3MepHMOCTb
CTOPOHBI M JUAroHanu KBajpara. JlecaTuuHble NpUOIMKEHNS HPPALMOHATIBHBIX YHCEN.

MHOXeCTBO eHCTBUTENBHBIX YUCEN; NPEICTABICHUE NEHCTBUTENBHBIX YHUCe O€CKOHEYHBIMU
JEeCSITUUHBIMU Ipo0siMu. CpaBHEHHE AEHCTBUTEIbHBIX YHUCEN.

KoopnunatHas mnpsimas. M300pakeHue 4ducesn TOYKaMU KOOpAMHATHOM mpsiMoil. YUucioBble
MIPOMEXKYTKH.

HN3mepennsi, npudiamixkeHusi, OueHKH. Pa3mepbl 00BEKTOB OKpyxaromiero wmupa (OT
AJIEMEHTapHbIX dYacTull 710 BceneHHOI), IIUTEIBHOCTh MPOIECCOB B OKPYXKAIOIIEM MHUpE.
Briaenenue MHOXKUTENS — CTETNIEHU JECATH B 3aIIMCH YUCIIA.

[TpuOmmk€HHOE 3HAYEHHME BEJIWYHMHBI, TOYHOCTb MNpuOmmxkeHus. Illpukuaka u OlLEHKa
PE3yJIBTaTOB BBIYMCIICHUM.

AJITEBPA

Auredpanyeckue BbIpa:keHUsl. ByKkBeHHBbIC BBIpaKEHUS (BBIPAKEHUS C TIEPEMEHHBIMU).
UwucnoBoe 3HaueHHE OYKBEHHOTO BhIpakeHUs. JlomycTHMbIe 3HaUeHus nepeMeHHbIX. [loacTanoBka
BBIp2XEHUI BMeCTO mepeMeHHBIX. [IpeoOpasoBanre OyKBEHHBIX BBHIPAKEHUI HAa OCHOBE CBOMCTB
apudmernueckux neicTBuil. PaBeHcTBO OyKBEHHBIX BhIpaskeHU. ToxaecTBO.

Crenens ¢ HaTypalbHBIM IOKa3aTesneM U €€ cBoicTBa. OAHOUYWIEHbl U MHOTOUYIEHbl. CTENeHb
MHorouneHa. CloXeHHe, BBIYMTaHUE, YMHOXXEHHE MHOTOWIECHOB. MDOpMyJbl COKpamIEHHOTO
YMHOXKEHMSI: KBaApaT CYMMbl W KBajgpaT pa3sHocTH. @opMylia pa3sHOCTH KBaJpaToB.
[IpeobOpaszoBanme MENOro BBHIPAXKEHHS B MHOTOWIECH. Pa3iokeHne MHOTOUYJIECHOB HAa MHOXKHTEIH.
MHorounensl ¢ oHOM nepeMeHHOU. Kopenb MHorousneHna. KBaapaTHblil TpEXWIEH; pa3ioKeHHe
KBaJPaTHOTO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanueckast 1podb. OCHOBHOE CBONCTBO anredOpandeckoil Apodu. CioxeHue, BEIUNTAHNUE,
YMHOXXEHHE, JIeJIeHue anredpandeckux apooeit. CTeneHs ¢ 1ebpIM MoKa3aTesieM U €€ CBOMCTBA.

PannonanbHbIe BRIpOXKEHUS U UX TpeoOpazoBanus. Jloka3aTeabCTBO TOXKIECTB.

KBagparueie kopHu. CBoiicTBa apu(METHYECKUX KBAJAPATHBIX KOPHEH M WX MPUMEHEHUE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAKCHHUI U BEIYUCICHHSIM.



YpaBHeHusi. YpaBHeHHe ¢ OnHON mnepeMeHHON. KopeHb ypaBHeHus. CBONMCTBAa UHMCIIOBBIX
paBeHCTB. PaBHOCHUIIBHOCTH YpaBHEHUI.

JluneitHoe ypaBHeHue. KBagpaTHoe ypaBHeHHe: (opMyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemenune ypaBHEHUM, CBOIAIIMXCA K JIMHEHMHBIM M KBaapaTHbIM. [Ipumeps
peleHns ypaBHEHUH TpeThel 1 4eTBEPTOH cTeneHeil. Pemenne npoObHo-parioHaIbHBIX YpaBHEHUI.

VYpaBHEeHME C IByMs NIEPEMEHHBIMU. JIMHENHOE ypaBHEHHME C IBYMS NEPEMEHHBIMU, IIPUMEPBI
pellIeHUs] ypaBHEHUH B 1IEJIBIX YHUCIIAX.

Cucrema ypaBHEeHMH C [ByMs IHepeMeHHbIMH. PaBHOcmibHOCTH cucTeM. CHcTeMBl IBYX
JIMHEHHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMM; PELICHUE IIOJCTAHOBKOU U cilokeHueM. [Ipumepsl
pEILIEHUs CUCTEM HEJIMHEUHBIX YPABHEHUN C IBYMS IEPEMEHHBIMH.

Pemmennie TeKCTOBBIX 33729 alNreOpandecKum CrocoooMm.

JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. I'padmueckas MHTEpIpeTanusi ypaBHEHHs C JBYMs
nepeMeHHbIMH. ['paduk JIMHEHHOTrO ypaBHEHHs C JBYMs IMEPEMEHHBIMHU; YITIOBOH KOA(PQHUIMEHT
MPSIMOM; YCIIOBHE MapajICIbHOCTH MPSIMBIX. ['paduky MpOCTEHINMX HETWHEWHBIX ypPAaBHCHHM:
napaboia, rurepboa, OKpPYKHOCTh. | 'padudeckas MHTEPIPETAUS CUCTEM ypaBHEHUU C JABYMs
IIEPEMEHHBIMH.

HepaBencrBa. HucinoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 01HOHM nepeMeHHO. PaBHOCHMIIBHOCTh HepaBEHCTB. JIMHEHHBIE HEPABEHCTBA C
ozHOM nepemeHHon. KBagparHeie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJJHOM IIEPEMEHHOM.

OYHKINN

OcHoOBHBbIEe NOHATHUSI. 3aBUCUMOCTH MexJy BenuuuHamu. [lonstue ¢ynkuuu. OO6nacTb
OTIpeNieNIeHUs] 1 MHOXeCTBO 3HaueHHi QyHKuuu. CriocoOs! 3ananus yHkuun. ['padux GyHKIMH.
CpoiictBa ¢yHkumii, ux otobOpaxenue Ha rpaduke. Ilpumepsl rpadukoB 3aBUCUMOCTEH,
OTPaXKAIOILKX PEabHBIE IPOLECCHI.

YucaoBble pyHkuuu. OyHKIMY, ONUCHIBAIOLIME MPSAMYI0 U OOpaTHYIO NPONOPLUOHAIbHbIE
3aBHCUMOCTH, UX Ipaduku u cBoiicTBa. Jlnnelinas gpynkuus, e€ rpaduk u ceoiictBa. KBagparnunas
¢bynkuus, e€ rpaguk u coiictBa. CteneHHble QYHKIMM C HaTypaJbHbIMU MOKa3aTeasIMu 2 U 3, ux
rpaduky u coiicta. I'paduku bynkmuii y =vx, y = Vx, y = |x|.

YucaoBbie NOCICAOBATEIBLHOCTH. [I0HATHE YNCIOBON NIOCIEN0BATENBHOCTH. 3aJaHUE
MOCJIEI0BATEIBHOCTH PEKYPPEHTHBIM CIOCOOOM U (OpMYIIOii N -To diieHa.

Apudpmernueckas U reoMerpuueckas mnporpeccuud. @Dopmynasl  N-ro  uJeHa
apru(MeTHUECKON U TeOMETPUUECKOM MPOrpeccHii, CcyMMbI IEPBBIX 71 UeHOB. M300paxenue
WIEHOB apu(METUYECKOM W TEeOMETPUYECKOM MpOorpeccuii TOYKaMU KOOPAMHATHOM
IIJIOCKOCTH.

BEPOATHOCTH U CTATUCTUKA

OnmucarenpHasi cratucTuka. [IpencraBneHne JaHHBIX B BHJE TaOJIUL, JUarpamm,
rpaduxoB. CiydaiiHas n3MEHUYUBOCTb. CTaTUCTUYECKUE XapaKTEPUCTUKHU Habopa JaHHBIX:
cpeaHee apudmMeTrHyeckoe, MeauaHa, HauOoJplllee W HaUMEHblIee 3HAueHMs, pa3Mmax.
[IpencraBieHue o BBIOOPOUHOM HCCIIEIOBAHUU.

Cay4aiinbie coObITHSA U BepoOATHOCTD. [IoHsATHE O ciay4aliHOM OmbITE U CIy4YailHOM
coopiTun. Yactora ciydaitHoro coObiTHA. CTaTUCTUYECKUM TIOAXOA K TOHATHIO
BEPOSTHOCTH. BeposSTHOCTH NPOTUBOMOJOXKHBIX cOObITHH. He3aBucumble COOBITHS.
YMHOXKeHUEe BeposTHOCTEH. JlocTOBEpHBIE M HEBO3MOXKHBIE COOBITHSI. PaBHOBO3MOKHOCTH
cobnITHil. Knmaccnueckoe onpeseneHre BEpOSTHOCTH.

KomOunaropuka. Pemerne KOMOWHATOpHBIX 3amad  1epedoOpoM  BapHAHTOB.
KomOunaTtopHoe mpaBuiio ymMHokeHHs1. [lepecTaHoBKU U pakTOpHal.

JIOTUKA 1 MHOXXECTBA

TeopeTHKO-MHOKeCTBEHHbIe MOHATHA. MHOXXECTBO, 3JIEMEHT MHOXECTBA. 3a/laHHe
MHO>XKECTB Hepqu/ICHeHI/IeM JJIEMEHTOB, XapaKTepI/ICTI/I‘—IeCKI/IM CBOf/iCTBOM. CTaH}IapTHI)Ie
0003HAYCHHs] YHUCJIOBBIX MHOXECTB. IlycToe MHOXECTBO M €ro 00O3HauYeHHE.
[TogmHOX€ecTBO. OOBETMHEHUE U TIEPECEUEHNE MHOKECTB, Pa3HOCTh MHOYKECTB.

Nnntoctpanust OTHOLIEHUN MEXAY MHOXXECTBAMU € MOMOILBIO AUarpamm Jinepa —
Benna.

DjieMeHTHI Joruku. [loHSATHE O paBHOCWIBLHOCTH, CJICIOBAHUH, YHNOTpEOICHUE
JIOTUYECKUX CBSI30K ecau mo ..., 8 MmOM U MOJbKO 8 MOM cydde, JOTUHUECKUE CBSA3KH U, UTU.



MATEMATUKA B UICTOPUYECKOM PA3BUTUU

Uctopusi ¢opmupoBaHusi MOHATUS YHWCIA: HATypalbHbIE 4YHCNA, JIpOOH, HEAOCTATOYHOCTh
palMOHANBHBIX YHUCEN I T€OMETPUUYECKUX M3MEPEHHH, HppaluoHaibHble uucia. CTapuHHbIE
cucteMbl 3anucu yucen. lpoou B Bapwione, Erunrte, Pume. OTKpbITHE AECITHYHBIX IPOOECH.
Crapunnable cuctembl Mep. JlecaTuuHbie OpoOM W MeTpudeckas cucrema wmep. [losBieHwue
OTpHUUATENbHBIX Yucen U HyJd. JI. Marauikuii. JI. Ditnep.

3apoxaeHue anredpsl B Heapax apudmeruku. An-Xopesmu. PoxaeHne OyKBeHHONH CUMBOJIUKH.
I1. ®epma, ®. Buer, P. Jlekapt. MicTopust Borpoca 0 Hax0KJaeHUH (GOpMYIT KOPHEH anreOpandecKux
ypaBHEHUI, HEPA3PEIIMMOCTh B paJIMKaIaX YpaBHEHHI CTENeHH, OombIinei yeThipéx. H. Tapramnbs,
Jx. Kapnano, H. X. A6ens, O. lNanya.

N300peTenne MeToia KOOPAMHAT, MO3BOJISIONIETO MEPEBOIUTh T'€OMETPUUYECKHE OOBEKTHI Ha
s3bIK anreopsl. P. Jlexapt u I1. ®depma. [Ipumepbl pa3auvHbIX CHCTEM KOOPAUHAT Ha TUIOCKOCTH.

3amaga Jleonapno Iluzanckoro (®uboHauum) o kposmkax, ywcia PuOoHayun. 3amaga o
IIaXMaTHOU JTOCKE.

Hcroku Teopun BEpOSTHOCTEH: CTpaxoBoe Aeio, azapTHele urpel. [I. depma u b. Ilackans. S1.
bepnynmu. A. H. Koiimoropos.



TemaTnueckoe IJIAHUPOBAHUE

1 KJaacce
3 gaca B Hememo, 102 gaca

Ne HaumenoBaHue pas3zesnoB u TeM KonnuectBo yacos KonnyectBo yacos
n/m Bapuanr 1 Bapuanrt 2
1. BripaskeHus, TOKJ1€CTBA, ypaBHEHUS 21 22
2. OyHKIIUN 11 12
3. Crenenn c HaTypaJbHBIM 12 12
MoKasaTeJaeM
4. MHoro4neHbl 19 19
5. DopmyIbl COKPAIIEHHOTO 18 18
YMHOKCHUS
6. CucremMpl TMHEVHBIX YPaBHEHUN 12 12
7. Oo6oOmaromniee UTOroBO€ IMOBTOPEHHUE 9 7
Kypca
102 102
8 ki1acce
3 gaca B Hegemo, 102 Jaca
No HaumeHnoBaHue pa3aenoB u TeM KonuuecTBo yacos KonuuectBo yacos
n/n Bapwuanr 1 Bapuanrt 2
1. Panuonanbaeie Apodu 24 31
2. KBanpaTHbie KopHU 19 26
3. KBanparHsie ypaBHEHHS 20 28
4. HepaBeHcTBa 21 23
5. CreneHb C LebIM MOKA3aTEIEM. 10 14
DJEeMEHTHI CTaTUCTUKH.
[ToBTOpenue. Pemenue 3anau. 8 14
102 136




9 kiace
3 vaca B Henemto, 102 vaca

Ne HaumeHnoBaHue pa3aenoB u TeM KonugecTBo yacoB KonuuecTBo yacos
n/m BapuanT 1 BapuanTt 2
1. CgoiictBa ¢pyakuumid. KBagparuanas 23 23
byHKIHSA
2. VYpaBHEHUS U HEPABEHCTBA C OJHOU 13 14
MIEPEMEHHOMN
3. VYpaBHEHMS U HEPABEHCTBA C ABYMS 17 16
NIEPEMEHHBIMH.
4. Apudmernueckas 1 reoMeTpUIecKas 16 16
nporpeccusi.
S. OneMeHThl KOMOMHATOPUKH U TEOPUHU 13 13
BEPOSTHOCTEH
6. [ToBTOpeHue 20 20
102 102




