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1. [losicHUTEJBLHAA 3anmucKa.

PaGouas mporpamma cocraBieHa Ha ocHoBaHUM COoOpHUKA pabouynx mporpaMm. Ai-
reopa. [Ipenmetnas muaus yaeonnkoB FO.H.MakaperaeBa u apyrux. 7—9 kimacchl: yueo.
nocobue 11 001eoopa3osat. opranu3anuii / [cocraButens H.I'.Munaiok]. — 4-¢
u3n.,M.: IIpocBemenue, 2018.

Peanusamus paboueit mporpaMMBbl OCYIIIECTBIIICTCS C UCIIOIh30BAaHHUEM YICOHUKA:
Anrebpa. 9 kiacc: yue0. ais o6meodpazoBat. opranuzanuii /KO.H. MakapbiyueB u jp.;
nox penakiueit C. A. TemsikoBckoro. —11-e uza. M. : Tlpocsemenue, 2019 — 287c¢.

Pabouas nmporpamma paccuntana Ha 102 gaca, 3 yaca B HEICNIO

2. Conep:xaHue
Apudmeruka.

» JleCTBUTEIbLHbIE YHCJIA.
KopeHnb TpeTheli cTeneHu. 3anuch KOpHER ¢ TOMOIIBIO CTETIEHU C APOOHBIM MOKa-
3aTeseM.
Aureodpa
» Auredpaunyeckue Bbipa:keHusi. Kopenb MHorounena. KBagparusiil Tpéxuien; pasio-
YKEHUE KBa/IPATHOTO TPEXWICHA HA MHOXKUTEIIN.
> YpaBHeHus. [Ipumeps! pemieHust ypaBHEHUM TpeTbel U 4yeTBEPTON creneHeil. Peme-
HUE APOOHO-PAIIMOHATILHBIX YPABHEHUH.
VYpaBHeHHE ¢ IBYMsI IEpEMEHHBIMU. JINHEHOE YpaBHEHHE C IBYMsI IEPEMEHHBIMU,
MPUMEPBI PEIICHUS YPABHEHUI B LIETBIX YHCIIAX.
Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoM.
JlexapToBbl KOOpAMHATHI Ha MIIOCKOCTU. ['paduueckas MHTEpIpeTanus ypaBHEHUs
C IBYMs IepeMEHHbIMU. ['pauk JIMHEWHOTrO ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.
> HepaBencrBa. KBagpaTHeie HepaBeHCTBa. CHCTEMBI HEPABEHCTB C OJHOW IEpPEMEH-
HOM.
>  DYHKIHUH.
[Tpumeps! rpaduKOB 3aBUCUMOCTEN, OTPAKAIOLIUX PealIbHbIE MPOLIECCHI.
» UYucaosbie pynkuuu. [Tonstue QyHkmmnn, 06macTh onpenencHus U 001acTh 3HAYCHHSI
dbynaknuu. CriocoOsl 3aganus pynkiuu. ['paduk Gyrakmun. CBoiicTBa PyHKITNHU, UX OT-

paxenue Ha rpaduke. Kpagpatuunas ¢ynkuus, e€ rpaguk u cBoiictBa. CTeneHHbIe



>

(GYHKIMM ¢ HATypajdbHBIMU IOKa3aTesiMu 2 U 3, uxX rpaduku u cBoiictsa. I'paduku
y=+x,y=9x vy = |x|.

YuciaoBble MOCJaea0BATEAbHOCTH. [IoHsATHE YHCIOBOM MOCIEI0BATEIBHOCTH. 3&,[[8,-

byHKIIHANA

HUE TIOCIIEIOBATEIFHOCTH PEKYPPEHTHOM (opMyion U (GopMysIoi N-ro YieHa.
Apupmerndeckasi U reoMeTpuieckas nporpeccur. @opmyssl N-To wieHa apudme-
TUYECKOW U FEOMETPUUECKON IPOrpeccuil, CyMMBI NIEPBBIX 7-X WIEHOB. M300paxenue
YICHOB apu(METHUYECKOW M T€OMETPUUYECKON MPOrpeccuil TOUKaMU KOOpPIWHATHOU
IUIOCKOCTH. JIMHENHBIN U 9KCIIOHEHIUAIBHBIN pocT. C105KHbBIE IPOLIEHTHI.

BeposSITHOCTH M CTATHCTHKA.

KomOunaTopuka. Penienne koMOMHATOPHBIX 3a/1a4 nepedopom BapuaHToB. KomOu-

HATOpPHOE NpaBmiIo yMHOkeHus. [lepectanoBku u pakTopuar.

Jlormka m MHOKeCcTBA.

TeopeTuko-MHOKeCTBeHHbIE MOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3a]1a-
HUE MHO>XECTB NEPEUMCICHUEM FJIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaH-
JapTHbIE 0003HAUYEHHSI YUCIOBBIX MHOXKECTB. IycTO€ MHOXECTBO U €ro 0003HaUYECHHE.
[TongmuO)ecTBO. OOBEAMHEHNE U TIEPECEUEHHE MHOKECTB, Pa3HOCTh MHOKECTB. M-
JHOCTpanysl OTHOLICHUI MEKly MHOXXECTBAMHU C IIOMOIIBIO AxarpaMm Jinepa- BeHna.

3. [lnanupyemblie o6pa3oBaTesibHbIE Pe3yJIbTAThI

JInyHOCTHBIE pe3yJibTaThl OCBOCHUS MPOrpaMMbl yueOHOro Kypca «Anredpar
XapaKTepU3yHTCs:

1) maTpuoTnyeckoe BOCIMTAHHE:

C YYE€TOM HMHTEpeca K MPOILUIOMY U COBPEMEHHOW POCCUMCKOW MATEMATUKE, LICH-
HOCTHBIM OTHOILIEHUEM K JIOCTH>KEHUSIM POCCUMCKHUX MAaTE€MAaTUKOB U POCCUUCKOW Ma-
TEMATUYECKOM IIKOJIBI, K UCITOIB30BAHUIO ATUX TOCTWIKEHHUN B APYTMX HAyKax W IIpH-
KJIQJIHBIX TIOHSITHUSX;

2) rpaxIaHCKoOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTh K OCYILIECTBJIICHHIO CIIOCOOHOCTEH rpakIaHMHA U peaju3allid €ro
IIpaB, IPEACTABIECHUEM MATEMATUYECKUX OCHOB Pa3BUTUS PA3JIMUHBIX CTPYKTYP, B3IJIS-
JI0B, COLMAJIBHBIX MPOLIECCOB OOLIECTBA (HampUumMep, BHIOOPHI, OMPOCHI), TOTOBHOCTh K
00CYXXJIEHUIO ATHX MPoOJIeM, MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HayKH, 0CO-
3HAaHHEM BaXHOCTU MOPAJIbHO-3TUYECKUX NMPEOOPa30BaHU B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTaHOBKA Ha aKTUBHOE y4acTHe B 00ECIeUEHUH MPAKTUUECKHUX 3a]1a4 MaTeMaTu-
YEeCKOM HamlpaBlI€eHHOCTH, OCO3HAHMEM Ba)XHOCTHM MaTeMaTH4YecKoro oOpa3oBaHHs Ha



BCIO KM3Hb JIJIsl YCHEIIHON NMPOQPECCUOHANIBHOMN IEATENbHOCTH U Pa3BUTHS HEOOXO01U-
MBIX YMEHH, OCO3HAHHBIM BEIOOPOM U MOCTPOCHUEM UHIUBUYaIbHOU TPACKTOPUU 00-
pa30BaHUs U KU3HEHHBIX [JITAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHOT'O MHE-
HUS;

4) 3cTeTHYeCKOE BOCIIUTAHME:

MMOHUMAHUE SMOIIMOHAIIBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MATEMAaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyXIeHUH, YMEHUIO BUIETh MAaTEMAaTUYECKUE 3aKOHO-
MEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

OpHEHTALUs B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHBIX ITPEACTABICHUN
00 OCHOBHBIX IIPUHIIMIIAX PA3BUTHUS YEJIOBEKA, PUPOBI U OOIIECTBA, IOHUMAHUE Ma-
TEMaTUYECKON HAyKH KakK c(eprl 1esATEIbHOCTH, 3TAllbl €€ Pa3BUTUS U UHHOBAIIMOHHO-
CTH JUIs Pa3BUTHs LMBWIN3ALMH, BIAJACHUE S3BIKOM MAaTEMaTUKH U MAaT€MATHYECKOU
KyJbTYPOU KaK CpEJICTBO MO3HAHUS MMPA, BJIAJICHAE IPOCTEHIINMHU HABBIKAMU UCCIIE-
JloBaTejIeH JesTeIbHOCTD;

6) rocynapcreeHHoe BoCcIUTaHHMe, 3200Ta 0 KyJbType, 310pOBbe M 3MOLMO-
HAJILHOM COCTOSIHMU:

TOTOBIO IPUMEHATh MATEMATHUYECKUE 3HAHMS B Pa3BUTUU CBOETO 3JI0POBbs, BEE-
HUU 3710pOBOr0 00pa3a )KM3HU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN
U OT/AbIXa, PEryJiipHas WHAMHKA aKTUBHOCTH), C)OPMUPOBAHHOCTHIO HABBIKOB pe-
(riexcum, peBONIOIIMOHHOCTH CBOMX IPaB Ha OLIMOKY M TAKUX K€ MpaB JPYyroro yeno-
BEKa,;

7) 3K0JIOTMYeCKOe BOCIIMTAHHE:

OpHUEHTAalMs Ha IPUMEHEHHE MaTeMaTUYECKUX 3HAHUN ISl pelleHus 3a1a4d B 00-
JacTu 0€30MaCHOCTH OKPY’KaIOLLEH Cpe/ibl, INITAHWPOBAHUE MOCTYIIKOB U OL[EHKA UX BO3-
MOJKHBIX MOCIEACTBUM ISl OKpY’Karollel Cpefbl, 0OCO3HaHUE IN00aIbHOIO Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) aganranmst K MZBMEHAIOIMMCS YCJIOBUAM COLMAJIBHOM U PUPOIHOM CpeAbl:

TOTOBHOCTh K JIEHCTBUSIM B YCJIOBUSIX HEOINPEIECICHHOCTH, MOBBIIICHUE YPOBHS
KOMIIETEHTHOCTH CBOEHW Yepe3 MPAaKTHUECKYI0 NEATEeIbHOCTh, B TOM YHUCJE YMEHHUE
YUUTHCS Y APYTUX JHOJEH, IPUOOpETaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHMS,
HABBIKHM U HaBBIKK Ha OCHOBE OMbITA APYTHX;

Heo6xoaumocTh B OSIBJIEHUU HOBBIX 3HAHUH, B TOM Yucie GOopMyInpoBaTh UIEH,
HOHSTHUS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSIX, B TOM YHCIIE paHEe U3BECTHBIX, OCO3HA-
BaTh HEJIOCTATKH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEM, MJIAHUPOBATh CBOE Pa3BU-
THUE;

OCO3HaBaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYI0 CUTYALMIO Kak
BBI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATH IPUHATHIE PELICHUS U AeUCTBUS, (op-
MYJIUPOBATh U OLIEHUBATh PUCKH U MOCIEACTBUS, JOPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHBIE YHUBEPCAJbHbIE TEXHOJIOTHYECKHE IeHCTBUSA
Bba3oBnle JJornueckue JelcTBUA:



BBISIBJISAITh U XapaKTE€PU30BaTh OCHOBHbBIC MPU3HAKK MAaTEMAaTUYECKUX OOBEKTOB, MOSIC-
HEHUS, CBS3U MEXKIY MOHATUSAMHU, (OPMYIUPOBATH OMPEICTICHUE TTOHATHIA, COXPAHITh
CYILIECTBEHHBIA MpPU3HAK KIacCHU(PHUKAIIMN, OCHOBAHUA IJi 000OIIEHUS M CpaBHEHUS
CBSI3€M, KPUTEPHUM IPOBEACHUS aHAIIN3A,;

BOCIPUHUMATh, (POPMYIHpPOBaTh U MPeoOPa30BBIBATH CYXKIACHHS: MPEAB3ATHIE U OTPH-
HaTeNbHbIC, EMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJISITH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U U TPOTUBOPEUHS B (pakTax,
JAHHBIX, HAOTIOJEHUSAX U YTBEPKICHUAX, IpeAsiaraTh KpUTEPUH JJIs BBISIBJICHUS 3aKO-
HOMEPHOCTEN U TPOTUBOPEUNIL;

JieaTh BEIBO/IBI C UCTIOJIb30BAaHUEM JIOTUKHM COXPAHEHUS, ISYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMATUYECKUX YTBEPKIACHUM (MpsSMble U MPOTUBHEIE),
MPOBOJIUTH CAMOCTOATEIFHO OOOCHOBAHHBIE JOKA3aTEIhCTBA MATEMAaTUYECKUX (hAKTOB,
BBICTPAWBATh apTyMEHTHI, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COO-
CTBEHHBIC PACCYKICHUS;

BBIOpATh CIOCO0 pelIeHns yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB pellle-
HUI, BRIOWpaTh HarOoJIee MOAXO0IAIINE BAPHAHTHI C yY€TOM, CAMOCTOATEIHHO BBIJCIICH-
HBIX).

Bba3oBble uccienoBareabckue AeicTBUS !

MCIIOJIb30BaTh B KAYE€CTBE MCCIIEOBATEIHLCKOTO HHCTPYMEHTA MO3HAHUS, (POPMYIHUPO-
BaTh BONPOCHI, (PUKCUPOBATH MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEILHO COXPAHSATh
HCKOE U CyILIECTBytoIIee, (OpMUPOBATh TMIIOTE3Y, aPITYMEHTHPOBATh CBOIO MO3UIIUIO,
MHEHUE;

IPOBECTU 10 CaMOCTOSITEJIBHO COCTABJIIEHHOMY ILJIaHY HEOOJIBIION 3KCHEPUMEHT, He-
00JIbILI0E MCCIIEJOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTE MaTeEMaTUYECKOTo 00BEKTa,
3aBUCHUMOCTH OOBEKTOB MEXKAY CO0O0i;

CaMOCTOSITENIbHO (hopMynupoBaTh 00OOIICHHS W BBIBOJBI MO pe3yibTaTaM IMPOBEAEH-
HOTO HAOJIO/ICHUS, UCCIIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTH PE3yIbTaTOB, BBIBOJIOB U
00001ICHMI;

CIIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MpPOIECcca, a TAaKXKe BBIABUHYTH OOpPHOY O ero
Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undpopmaumeii:

BBISIBJISITH HEZOCTATOYHOCTD ¥ M30BITOYHOCTh MH(GOPMAIUH, TAHHBIX, PECYPCOB AJIS pe-
IICHUS 33]1a4H;

BBIOMpATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HMH(OpMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

BBIOpaTh (popmy mpescTaBiaeHUss HHOOPMAIIMN U WITIOCTPUPOBATH PEIIacMble 3a/1a4n
cXeMaMu, IuarpaMmmamMu, HHOU rpadukoi U uX KOMOUHAIIUSIMU;

OIICHUTHh HAJEKHOCTh MH(GOPMAIMHN O KPUTEPHUSIM, MPEII0KEHHBIM YUHUTEIIEM WU
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKATHBHBIE YHHBEPCATbHbIE TEXHOJIOTHYECKHUE AeiiCTBUS:

BOCTIPUHUMATH U (OPMYITUPOBATH CYKACHHUS B COOTBETCTBHH C IMOJOKCHUSIMH U KPUTE-
pUSAMH OOIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUYKY 3PCHHS B YCTHBIX M
MUCHhMEHHBIX TEKCTaX, JaBaTh OOBICHEHUS MO XOAY PEIICHUS 3a71a4, KOMMEHTHPOBATh
MIOJTyYEHHBIN pe3ybTarT;



e B XOZ€ 00CYXXJIeHHUs 3a7aBaTh BOIIPOCHI M0 CYIIECTBYIOIIEH 00CyKIaeMON TeMe, Mpo-
OJieMaM, perraeMon 3aJa4e, BICKa3bIBaTh UJIEH, LIEJIEHAPABICHHbIE IONCKOBBIE pellie-
HUS1, COTIOCTABIISATh CBOM MHEHUS C 0OCYX AEHUSAMU APYTHX YYACTHUKOB JUAJIOra, Haxo-
JUTH apTYMEHTBI U COMIOCTABIISATh MO3UIIMHU, B KOPPEKTHOH Popme popMyIrpoBaTh paz-
HOTJIACHs1, CBOM BO3PaKECHMUS;

e BBICOTA PE3YJITATOB PELICHUS 33]1a4M, SKCIIEPUMEHTA, UCCIEIOBaHUs, IPOEKTA, CaMO-
CTOSITENIBHO MpeJCceaaTeNb A NPEACTaBICHUs ¢ YUYETOM 3aJad MPE3CHTALUH U CHA-
PYyXH;

e IOHMMATbH U UCNOJIB30BATh IPEUMYIIECTBA KOMAaH/IHON U MHANBUAYAIbHON pabOThI IPU
pELICeHNN MaTEMaTUYECKUX 3a/1a4;

e IPHUHATH LIEJIb COBMECTHOM JESATEIBHOCTH, CIUIAHUPOBATH OPTaHU3ALNI0 COBMECTHOM
paboThl, ONIPEAETIUTh BUABI padoOT, JOrOBAPUBATHCS, 00CYkKAATh IPOLECC U PE3YITAThI
paboThl, 00CYKIaTh MHEHUS HECKOJIBKUX JIOJEH;

e YYacCTBOBATh B IPYIIOBBIX (hopmax paboTsl (00Cyk1eHUs, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U JAPYTHE), BHINOIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH JACHCTBUS C
JPYTUMU 4JIEHaMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOEI0 BKJIaJa B OOIIMIA TPOIYKT MO
KpUTEPHUSIM, CHOPMYITUPOBAHHBIM KOJUIEKTUBHBIM B3aUMOICHCTBUEM.

PeryisiTuBHBIE YHMBeEpPCAJbHbIE TEXHOJIOTHYECKHeE 1eiiCTBUS
Camoopranusanus:

o (CaMOCTOATENBHO COCTaBUTH IUIAH, AITOPUTM PEIICHMs 3aJadd (UJIM €ro 4acTh), BbI-
OpaTh cr1oco0 perieHust ¢ y4€TOM peaabHbIX PECYPCOB U €CTECTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUaHThI PELIEHUI ¢ yu€TOM HOBOW MH(pOpMa-
LUH.

CaMOKOHTPOJIb, YIMOLMOHAIBHBIN HHTEJJICKT:

e BJIAJIETh METOJAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCA U MTOTYYEHUS PE3YIIbTaTOB
penIeHnss MaTeMaTUYECKOH 3a1auH;

e MpPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [P BO3HUKHOBEHHH 3a/1a4H, BHE-
CTU KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAlIEHHBIX OILIH-
OOK, BBISIBJICHHBIX BO3MOXXHOCTEH;

e OLEHUTh COOTBETCTBHE pE3yJbTaTa ACSITEIbHOCTU MOCTABICHHOW LIETU U YCIOBUSIM,
OOBACHUTHh NMPUYUHY JOCTHXKEHHS] WM HEAOCTWKEHHUS LENd, HATH OUIMOKY, IaTh
OIIEHKY MPUOOPETEHHOMY OTIBITY.

[Iporpamma obecrnieunBaeT JOCTUKEHUE CIEAYIOIINX Pe3yIbTaTOB OCBOCHHS 00pa3oBa-
TEJIHLHOM MPOTPaMMbI OCHOBHOTO 00111eT0 00pa30BaHUsI:
npeomemmbwle:
1. ymenue paboTaTh ¢ MaTEMaTHYECKUM TEKCTOM (CTPYKTYPUPOBAHHE, U3BICUCHHE
HEe00X0MMON HHPOPMAIIUK), TOYHO U TPAMOTHO BBIPAKaTh CBOW MBICIH B YCTHOM
Y MUCBMEHHOW peuM, MPUMEHSS] MAaTEMaTUYECKYI0 TEPMUHOJOTHIO U CHUMBOJIHKY,
HCIIOJIB30BaTh Pa3IMYHbIC SI3bIKK MAaTEMaTUKH (CJIIOBECHBIM, CUMBOJIMYECKUM, Tpa-
¢buueckuit), 000CHOBBIBATh CYXKJICHHS, ITPOBOJIUTH KJlacCU(PUKAIUIO, TOKA3bIBAThH
MaTeMaTUYECKUE YTBEPXKICHUS;
2. BiajeHue 0a30BBIM MOHATUHWHBIM alllapaToOM: UMETh IIPEACTABICHUE O YHCIIe, Blla-
JIEHUE CHUMBOJIbHBIM SI3bIKOM aJir€Opbl, 3HAHHE DJEMEHTAPHBIX (PYHKIIMOHAIBHBIX




3aBHUCUMOCTEM, (POPMUPOBAHUE MPENCTABICHUM O CTATUCTUUYECKUX 3aKOHOMEPHO-
CTSIX B PEATbHOM MHUPE M O PA3IMYHBIX CMOCO0aX WX M3ydeHHs, 00 0COOEHHOCTSIX
BBIBOJIOB U IIPOTHO30B, HOCAIIUX BEPOSTHOCTHBIN XapaKTEP;

YMEHUE BBINOJIHATH aIredpandecKkue npeoopa3oBaHmsl pallOHAIbHBIX BbIPAXKEHUH,
NPUMEHSATH UX IS PEIICHHs YYEOHBIX MaTEMAaTUYECKUX 33]1a4 U 3374, BO3HUKAIO-
IIMX B CMEXHBIX yU€OHBIX MPEAMETAX;

YMEHHE TO0JIb30BAThCA MaTeMaTUYECKUMU (POpMyJIaMU B CAMOCTOSITEIbHO COCTaB-
JATh (POPMYIIBI 3aBUCUMOCTEN MEXKy BETMUMHAMU Ha OCHOBE 0000IIEHUS YaCTHBIX
CJIy4acB U DKCIIEPUMEHTA;

YMEHUE penlaTh KBaJpaTHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM, YPAaBHEHUS U HE-
PaBEHCTBA C AByMs IEPEMEHHBIMU, a TAK)KE IPUBOIMMBIE K HUM HEPAaBEHCTBA, YPaB-
HEHUS, CUCTEMBI; IPUMEHATh rpapuuecKue NpPeACTaBICHUS JUIsl pELIEHHs U Hcclle-
JIOBaHUs YPABHEHUM, HEPAaBEHCTB, CHCTEM; IIPUMEHSTH ITOJIy4CHHBIE YMEHHUS LIS pe-
LICHUS 3a]a4 U3 MaTEMaTUKH, CMEKHBIX [TPEAMETOB, IPAKTHUKHU;

OBJIAJICHUE CHCTEMOW (PYHKIMOHAIBHBIX MOHATHHI, (YHKIHOHAIBHBIM SI3BIKOM H
CUMBOJIMKOM, YMEHUE CTPOUTH rpaduku (PyHKIUH, ONUCHIBATh MX CBOMCTBA, HC-
M0JIb30BaTh (DYHKIIMOHAJIBHO- TpaUUeCKue MNPEICTaBICHUS ISl ONMCAaHUA U aHa-
T34 MaTEMATHYECKUX 33/1a4 U PEATbHBIX 3aBUCUMOCTEN;

OBJIaJICHHE OCHOBHBIMU CIOCOOAaMHU NPEICTABICHHUS W aHAIM3a CTATHCTHYECKUX
JAHHBIX;

YMEHUE NIPUMEHATH U3yUYCHHBIE [TOHATHUS, PE3YJIbTAThl U METO/IBI IIPU PELICHUH 3a-
Jla4d U3 pa3jIM4HbIX pa3/esioB Kypca, B TOM YHCIE 3a]a4, HE CBOJAILIMXCS K HEIO-
CPEICTBEHHOMY IIPHUMEHEHHUIO U3BECTHBIX aITOPUTMOB.

PanuonajabHbIe 4yncIa.

=

B

Yuenux nayuumcs:

MOHUMATh OCOOCHHOCTH JI€CATUYHON CUCTEMbI CUMCIICHHUS;

BJIAJICTh IMOHATUSMH, CBSI3AHHBIMU C JIEJIMMOCTBIO HATYPAIbHBIX YNCEIL,

BBIPA)KATh YKCJIa B SKBUBAJICHTHBIX (pOpMax, BEIOMpas Haubosee noaXoAsSIIyo B 3a-
BHCUMOCTH OT KOHKPETHOW CUTYallHH;

CpPaBHUBATh U YIOPSIOYMBATH PALIMOHAIBHBIE YNCIIA;

BBITIOJIHATD BBIYMCIICHUS C PALIMOHAJIBHBIMY YHCIIAMH, COYETast YCTHBIE U TUCbMEH-
HBIE IPUEMBI BEIYMCIIEHUM, TPUMEHEHHUE KAIIbKYJIATOPA;

WCIIOJIb30BaTh MOHATUS U YMEHMS, CBA3aHHBIE C IIPONOPLHUOHAIBHOCTBIO BEIUYMH,
IIPOLICHTAMH B XOJI€ PEIICHU MATEMATUYECKUX 3a/1a4 U3 CMEKHBIX IIPEIMETOB, BbI-
IIOJIHATH HECIIOXKHBIE IIPAKTUYECKUE PACYETHI.

Yuenux nonyuum 603moxncHocmo:

[TO3HAKOMUTECS C ITO3UIIHOHHBIMHA CUCTEMAMU CUUCIIEHUS C OCHOBAHUSIMHU, OTIINY-
HeIMH OT 10;

yIIIyOUTh W pa3BUBATh MPEIACTABICHUS O HATYpPaIbHBIX YHCIaX U CBOWCTBAX JCIH-
MOCTH,

HAYYUTHCS UCTIOIH30BATh MPUEMBI, PAllHOHATM3UPYIONINE BBIYUCICHUS, TIPHOOpe-
CTH TIPUBBIYKY KOHTPOJIHPOBATH BEIYMCIICHHS, BRIOUPAS TIOXOISIINHN TSI CHTYaIiH
CITI0CO0.



JlecTBUTEbHbIE YHUCJIA

1.

Yuenuk Haydumcs.
HCIIOJIb30BAaTh HAYAJIbHBIC ITPCACTABJICHNA O MHOXKCCTBC HCﬁCTBHTGHBHbIX YHUCCII.

Yuenux nonyyum 6ozmodcrnocmo:

pa3BUBaTh NPE/ICTABICHUE O YUCIIE U YACIIOBBIX CUCTEMAX OT HATypaJbHBIX 10 Jei-
CTBUTEJIBHBIX YHCEIT; O POJIM BHIYUCICHUI B UETOBEYECKOM MPAKTUKE;

pa3BUBATh U YIAyOJsATh 3HAHUE O IECATUYHOM 3aMucy JEeHCTBUTEIBHBIX Yucen (Iie-
PUOIMYECKHE U HETIEPUOINUECKHE IpoOH).

N3mepeHnusi, npudIMKeHHs, OLlEHKH.

Vuenux nayyumcs:

UCII0JI30BAaTh B XO/JI€ PEIICHUS 3a7a4 dJIEeMEHTapHbIE MTPEICTABICHHUS, CBSI3aHHBIE C
MPUOJIMKEHHBIMU 3HAYCHUSIMU BEJIUYUH.

Yyenux nonyyum 6o3modxcHocmy:

IIOHATB, YTO YHCJIOBBIC JaAHHBIC, KOTOPBIC HUCITOJIB3YIOTCA AJIA XapaKTCPHUCTHUKHU 00b-
CKTOB OKPYXKaromero Mupa, ABJIAIOTCA IIPCUMYIICCTBCHHO HpI/I6J'II/DKCHHI>IMI/I, qTo
I10 3aIlMCH HpI/I6J'II/I)KCHHI)IX 3H3‘I€HHﬁ, COACPIKAIIINXCA B I/IH(bOpMaI_[I/IOHHLIX HCTO4Y-
HHKaX, MOJXHO CYAUTD O IIOTPCHIHOCTH HpI/I6J'II/I}KCHI/IH;

INOHATBL, YTO IIOIPCHIHOCTL pE3yJibTaTa BBIUMCIICHUM JOJDKHAa OBITH consMeprumMma C
MNOTPCITHOCTBIO NCXOAHBIX JAHHBIX.

AuiredOpanyecKue BbIpaKeHU
Yuenux nayuumces:
BJIAJETh MMOHATUSAMHU «TOXKAECTBOY, «TOKIECTBEHHOE MPE0Opa30BaHUEY, pEIIATh 3a-
Jla4u, coJeprkalire OyKBeHHbIE JaHHbIE; padoTaTh C popMyiamMu;
BBITNOJIHATH IPEOOPAa30BaHUs BBIPAKEHUH, COJIEPIKALUX CTENEHU C LIEIbIMU MOKa-
3aTeIIsIMY;
BBITNIOJIHATH TOXKIECTBEHHbIE MPEOOPa30BaHUs PAllMOHABHBIX BBIPAKEHUN Ha OC-
HOBE IIPaBWJI ICUCTBUM HAJl MHOTOUYJICHAMU;
BBIIIOJIHATH PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIIH.
Yuenux nonyuum 6o3modrcHocms:
HAyUYUTHCS BBIMOJHATH MHOTOIIATOBbIE MPEOOPA30BAHMS PALIMOHAIBHBIX BbIpaXKe-
HUH, IPUMEHSIS IIUPOKUA HabOp crOCOOOB U MPHUEMOB;
MPUMEHSATH TOXKIECTBEHHbIE MPeoOpa3oBaHusl I PEIICHMS 3a/lay U3 Pa3IMYHbIX
pazzenoB Kypca (Hampumep, 1Jsl HaX0XKI€HHUsI HauOOJIbIIero/HauMEeHbILIEero 3Have-
HUS BBIPOXKECHMUS).

YpaBHeHus

Yuenux wnayuumca:
MOHUMATh YPABHEHUE KAK BAXKHEUIIIYI0 MATEMAaTHYECKYI0 MOJEIIb JIJIsl ONMCAHUS U
U3YyYEHHUs pa3HOOOPa3HBIX PeasIbHBIX CUTYallUi, peliaTh TEKCTOBBIC 3a7auu aireo-
panyeCcKUM METOOM;
pelaTh OCHOBHBIE BUbI PALIMOHAJIBHBIX YPABHEHUN C OJHOM IEPEMEHHOU, ypaB-
HEHUU C ABYMs IEPEMEHHBIMH U UX CUCTEMBI;



NPUMEHATH IpauuecKkre IpeCTaBICHUS U UCCISIOBAaHUS ypaBHEHUH, HCCIIeIO-
BaHUS U PEIICHUS CUCTEM YPAaBHEHUM C JBYMS TIEPEMEHHBIMH.

Vuenux nomyyum 603moxicHOCMb !

OBJIAJICTh CTCIUATBHBIMA TIPHEMaMH PEIICHUS YpPaBHEHUH W CHUCTEM YpaBHEHU;
YBEPEHHO IPUMEHSATH aIlliapaT YpaBHEHUH 71 PEIICHHS pa3HOOOpa3HBIX 3a/1a4 U3
MaTEeMAaTHUKH, CMEKHBIX MPEIMETOB, TIPAKTUKH;

MPUMEHSTH TpadUuecKre MPEACTABICHUS U1 NCCIICIOBAHUS YPaBHEHHH, COIepKa-
X OyKBEeHHbIC KO3(PDUIIMEHTHI.

HepaBencrBa

Yuenux nayuumca:
IIOHUMATh U IPUMEHATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLLICHUEM
HEPaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;
pemarh KBaJpaTHbIe HEPABEHCTBA C OJHOM NEPEMEHHOM U UX CHCTEMbI; HEPABEH-
CTBa C IByMsI TIEPEMEHHBIMU U UX CUCTEMBI
IPUMEHATH amnmnapaT HEPaBeHCTB /IS PEIICHMs 3a7ad W3 Pa3IMYHbIX pa3/eioB
Kypca.

Yuenux nonyuum 603mMoicHOCMb HAYUUMBCA
pa3HOOOpa3HbIM MIPUEMaM JI0Ka3aTEIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH aIl-
napar HEpPaBEHCTB JUIsl pEIICHUs Pa3HOOOpa3HbIX MATEMAaTUUYECKUX 3a/ay U 3a/1a4y
UX CMEXHBIX IPEIMETOB, IPAKTUKH;
IPUMEHATH IpaduuecKue NpeaCTaBICHUs U1 UCCIEI0BaHUSI HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJIEPKALINX OYKBEHHbIE KOA(PPUIIUCHTHI.

OcHoBHbIe MOHATHA. UnCT0BbIC PyHKIMH.

Vuenux nayyumcs:
NIOHUMAaTh W HMCIOJB30BaTh ()YHKIIMOHAIBHBIC MIOHATHS U S3bIK (TCPMUHBI, CHMBO-
andeckue 0003HaYeHus);
CTpOUTh TpaduKH 3JIEMEHTapHbIX (YHKIMI; HCcCIeqoBaTh CBOWCTBA YHMCIIOBBIX
(GyHKUMI Ha OCHOBE U3YyYEHHUsI OBEICHUS UX TPa(UKOB;
MOHUMATh (DYHKIIMIO KaK BXKHEHIITYIO MaTEMAaTUYECKYIO0 MOJIEIb ONTMCAaHUS IpOoLec-
COB M SIBJIEHUHM OKPY’KaIOIIETO MUPA, TPUMEHATH (DYHKIIMOHAJIbHBIN S3bIK JJIS1 OTIH-
CaHMsI U UCCIIEIOBAaHUS 3aBUCUMOCTEN MEX 1y (PU3NYECKUMU BEIIUYUHAMM.

Yuenux nonyuum 6o3modncHocmov Hayuumsca:
IPOBOUTD UCCIIE0BAHNS, CBSI3aHHBIE C U3yUEHUEM CBOICTB (DYHKIMH, B TOM YHCIIe
C UCII0JIb30BAHUEM KOMIIBIOTEPA; Ha OCHOBE Ipa)MKOB U3yYEHHBIX (DYHKLHUN CTpO-
UTh 0OJIee CIIOKHBIC TpaPuKH (KyCOYHO — 3aJaHHbIC, C «BBIKOJIOTHIMIY) TOUKAMH H
T.IL);
UCIIOJIb30BaTh (DYHKIIMOHAIbHBIE MPEACTABICHUS U CBOMCTBA (QYHKIUI JUIsl pelie-
HUS MaTEMAaTUYECKHX 3aJ1ay U3 Pa3IuvHbIX pa3/iesioB Kypca.

JJIeMeHTbl KOMOMHATOPUKHU M TEOPHUsI BEPOATHOCTEH
Yuenuk nayuumcs:



1. ucnonp3oBaTh MpocTeime GopMyJibl 17151 BHIUUCICHUM IEPECTaHOBOK, pa3Melle-
HUI, COUeTaHUH, YaCTOTY CIy4alfHOTO COOBITHS;

2. HAXOJUTh BEPOSATHOCTh CIY4alHOT0 COOBITHSI HA OCHOBE KJIACCHUYECKOTO OTpeie-
JIEHUSI BEPOSITHOCTH.

Yuenux nonyuum 603moxcHocme.

3. mpuoOpecT NepBOHAYAIIBHBIN OMBIT PEIICHUS 3a7a4 CIIy4yalHbIX, JOCTOBEPHBIX
Y HEBO3MOYKHBIX COOBITUN TEOPUH BEPOSITHOCTEH.

> BocnurartejbHbBIE NMPUOPUTETHI:

B 6ocnumanuu oemeti noopocmkosozo o3pacma (YposeHb 0CHOBHO20 00Uie20 0opa308a-
HU5L) MAaKum NPpUOpUmMemoMm A61semcs co30anue 01a20Npusmusix yCa08uil 0l pa3eumus
COYUATILHO 3HAYUMBIX OMHOUEHUU WKOJIbHUKOS, U, NPeXcoe 8Ce20, YEHHOCHbLIX OMHO-
WeHUl:

- K mpyoy KaK OCHOBHOMY CROCO0) OOCMUICEHUSL HCUSHEHHO20 OAA20NONYYUs Yell08eKd,
3an02y e2o yCneuno2o npopeccuoHarbHO20 Camoonpeoeetsl

- K 3HAHUAM KAK UHMeNNeKmyaibHoM) pecypcy, obecneuugaroujemy oyoyujee uenosexd,
KaK pe3yniomamy Kponomiaugoz20, HO YIeKameabHo20 Y4ebH020 mpyoa;

- K KyIbmype Kax 0yX08HOMY 6o2amcme)y ooujecmea u 6aiCHOMY YCL08UI0 OUYUjeHUs Ye-
JI0OBEKOM NOJIHOMbL NPOHCUBAECMOU HCUSHU

- K OKPYHCAIOWUM TH00SIM KaK 0e3YCI08HOU U AOCOIIOMHOU YeHHOCMU, KAK PAGHONPAS-
HBIM COYUAIbHBIM NAPMHEPAM, C KOMOPbIMU He0OX00UMO 8bLICmMPausams 000poxicena-
menbHble OMHOWIEHUS, Oarujue 4ello8eKy paoocmsb 00ueHUs U NO360JIAI0uUe U3be2ams
yy8cmea 0OUHO4ecmaea,

- K camum cebe Kak Xo3s1e8am cgoell cyobObl, CamMOONPeoesiIOUUMCS U CAMOPEAIU3YVIO-
WUMCSL TUYHOCIAM, OMEEeYalowWuM 3a ceoe coocmeenHoe byoyuee.

Bvloenenue oannozo npuopumema 6 80CHUMAHUU WKOJIbHUKOS, 00Y4aAOUUXCS HA CTNY-
HeHU OCHOBHO20 06uje2o0 00pa308anUs, C8A3AHO ¢ 0CODEHHOCMAMU 0emell NOOPOCMKO-
8020 803pacma: ¢ ux cmpemienuem ymeepoums ceos Kaxk IUYHOCHb 8 cucmeme omuouie-
HUL, CBOUCMBEHHBIX 83pOCAOMY mupy. [loopocmkosuiii 6o3pacm — naubonee yOauHbwlil
8o3pacm 05l pazeumusi COYUAIbHO SHAYUMbBIX OMHOULEHUL WKOJIbHUKOS.



4. TemaTnuyeckoe MJIAHMPOBAHME.

Ne Tema, pazgen KomnuectBo yacos
1 | [NoBTOpeHue Kypca anreOpsl 8 Kitacca 2

2 | KBagpatuunas QyHKIUS. 22

3 | YpaBHEeHUS ¥ HEPaBEHCTBA C OJIHOM MepEeMEHHOU 14

4 | YpaBHEHUs U HEPABEHCTBA C IBYMS [IEPEMEHHBIMU 17

5 | Apudpmerrnueckas U TeOMETPHUECKAs POTPECCHH 15

6 | DaeMeHThl KOMOMHATOPUKH M TEOPHS BEPOSITHOCTEH 13

7 | IloBTOpeHue . 19

8 | Bcero 102




