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[Inanupyemble pe3ynbTaThl OCBOEHHS y4eOHOTOo npeameTa (Kypcea anredpsl 9 kiacca).

HporpaMMa obecreyuBaeT AOCTHXKCHHUEC CICAYIOIHNX PE3YIbTAaTOB OCBOCHUA O6paSOBaTeHBHOﬁ mporpaMmbl OCHOBHOI'O 06H.I€FO 06p330BaHI/I${Z

JUYHOCMHbLE.!

cpOpMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOMICHHS K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE
MOTHBAIMH K 00yYSHHIO M TIO3HAHHIO, BBIOOPY AaibHENIIero 00pa3oBanus Ha 6a3e OPUEHTHUPOBKHU B MUpE Mpodeccuii v MpodhecCUOHATBHBIX MPEATIOYTEHUH,
OCO3HAaHHOMY ITOCTPOCHUIO MHUBHIYaJIbHON 00pa30BaTEIbHOM TPACKTOPUH C YIETOM YCTOHUMBBIX IIO3HABATEIBHBIX HHTEPECOB;

c(OPMHPOBAHHOCTH IEIOCTHOT'O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOIECTBEHHOM MPAKTHUKH;
c(OpMHPOBAHHOCTh KOMMYHHKATHBHON KOMITIETEHTHOCTH B OOIIEHUH M COTPYJHHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMH U MIIAIINMHU, B 00pa30oBaTeIbHOM,
OOIIIECTBEHHO MOJIE3HOH, y4eOHO-HCCIIeI0BATENbCKOM, TBOPUECKON U IPYTUX BUAX AEATEIbHOCTH;

yYMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOW ¥ TUCbMEHHOW PEeYH, HOHMMAaTh CMBICH IIOCTABJICHHOH 3a1a4H, BEICTPAHBATh apI'yMEHTAIIHIO,
NPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI;

MPEJCTaBICHUE O MATEMaTHUECKON HayKe Kak c(epe 4eT0BEYECKOM IeATEIIbHOCTH, 00 dTanax e€ pa3BUTHs, O €€ 3HAUUMOCTH JUTsl Pa3BUTHSI [IMBHITM3AIINH;
KPUTHYHOCTH MBIIUICHHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTINYATh TUTIOTE3Y OT (haKTa;

KpPEaTHBHOCTH MBIIUICHHS, THUIIMATHBA, HAXOIYMBOCTh, aKTUBHOCTH MPH PEIICHUH aNreOpandecKux 3a/1ad;

YMEHHE KOHTPOJIUPOBATH MTPOLIECC U PE3YJbTAT YICOHOH MaTeMaTU4ECKON e TeIbHOCTH;

CIIOCOOHOCTH K SMOIMOHATIBHOMY BOCIIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 3314, PEIICHH, PacCyKICHHH.

Memanpeomemuule:
MeTtanpeamMeTHbIMU pe3yIbTaTaMU U3Yy4eHUs Kypca «Martematrka» sSBisieTcsl QOpMUpOBaHUE YHUBEPCAIBbHBIX yueOHbIX nerictBuil (YVY]I).
Pezynamusnvie YY/I:

CaMOCTOSITENIbHO OOHapy>KUBATh U (POPMYJIMPOBATH MTPOOJIEMY B KIACCHON M MHAUBUYalbHON yUeOHON AESITENbHOCTH;

BBIJIBUT'aTb BECPCUH PCIICHUA HpO6J’I€MLI, OCO3HaBaTh KOHEYHBIN pE3yibTaT, BBI6I/IpaTI) cpeacTtBa AOCTUIKCHHA LEJIHU U3 MPCIAIIOKCHHBIX WM UX HCKATb
CaMOCTOSITEIIbHO;

COCTaBJIATh (MHAUBUIYaTbHO WM B TPYIIE) IJIaH PEIICHUS MPOOIeMbI (BBITIOTHEHUS MPOEKTA);

paboTas Mo mpeIOKEHHOMY UITH CAMOCTOATEIHLHO COCTABIEHHOMY TIIaHY, MCIOJIb30BaTh HAPSLy C OCHOBHBIMH U JOTIOJIHUTENBHBIE CPEACTBA (CIIpaBoYHAas
TUTEpaTypa, CI0KHBIE TPUOOPHI, KOMITBIOTED);

MJIAHUPOBATh CBOIO WHIUBUIYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

CBOOO/IHO TOJIH30BATHCS BRIPAOOTAaHHBIMU KPUTEPUSMU OLIEHKH U CAMOOIICHKH, HCXO/IS U3 IEJIH U UMEIOIIUXCSl KPUTEPUEB, pa3Niudasi pe3yabTaT U CIIOCOObI
JIeNCTBUI;

B XO/JI€ MPEJCTaBICHUS MTPOEKTA J1aBaTh OLICHKY €T0 pe3yabTaTaM;

CaMOCTOATCIIbHO OCO3HAaBaTh MPHUYMHEI CBOCTO YCIIEXA NI HEYCIIEXa U HAXOAUTh CHOCO6I)I BbIXOJla U3 CUTyalluHl HEYCIIEXA,

YMETb OLIEHUTh CTEINIEHb YCIEITHOCTH CBOEH MHANBUAYAIbHON 00pa30BaTeIbHOM JesTEbHOCTH;

CpenctBom (opMupoBaHUs PEryaATHUBHBIX Y Y]] cly)XaT TEXHOJOTHsS CHUCTEMHO-ACATEIHPHOCTHOIO TOJXOJa Ha dTale M3YyYeHHs] HOBOTO Marepualia u
TEXHOJIOTHUS OLIEHUBAHUs 00pa30BaTeNbHBIX JOCTHKCHUI (YU4EOHBIX YCIIEXOB).
Tlo3znasamenvuvie YVJ|:

aHAJIM3UPOBATh, CPABHUBATD, KJIACCU(UIIMPOBATH U 0000IIATh (PAKTHI U SBICHUS;
OCYIIECTBISATh CPAaBHEHHE, CAMOCTOATENIBHO BHIOMpAsi OCHOBAHMS M KPUTEPUU Il YKa3aHHBIX JIOTHUECKUX OMNEpaIHif; CTPOUTH KIACCUPHUKALMIO MYTEM
JTUXOTOMUYECKOTO JIEICHHS (Ha OCHOBE OTPUIIAHHUSA );



® CTpPOUTH JIOTHYECKH 00OCHOBAHHOE pacCyKJeHHE, BKIIOYAIOIee YCTAaHOBICHHE TPUYMHHO-CIICICTBEHHBIX CBS3EH;

® CO3/aBaThb MaTEMaTUYECKHE MOJEIIH;

® COCTaBJIATH TE3UCHI, PA3JIMYHbIE BU/IbI IJIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.). [IpeoOGpazoBeiBaTh HH(OPMALMIO U3 OJHOTO BUJA B APYroi (TabiauIly B TEKCT,
TUarpaMmy U 1p.);

® BBIYUTHIBATH BCE YPOBHU TEKCTOBOW MH(OPMAIIUH.

® yMETh ONPEEIATh BO3MOXKHBIE HCTOYHUKHA HEOOXOAUMBIX CBECHHIA, IPOU3BOJUTH MOUCK MH(POPMALIMH, AaHAIU3UPOBATh M OLICHUBATH €€ TOCTOBEPHOCTb.

® [IOHMMAs MO3HIIMIO IPYTOTO YEJIOBEKA, Pa3InyaTh B €ro peyr: MHEHHE (TOUKY 3pEHUS ), T0KA3aTeNbCTBO (ApIyMEHTHI), (PaKkThI (TUIIOTE3bl, AKCHOMBI, TEOPHUH).
Jlj1g 3TOro caMOCTOSITENILHO UCIIOIb30BaTh Pa3IMYHbIE BUABI UTEHUS (M3ydarolLiee, IPOCMOTPOBOE, 03HAKOMUTENILHOE, IOMCKOBOE), TPUEMBI CITYIIAHUS.

® yMeTh UCIOJb30BATH KOMIBIOTEPHbIE U KOMMYHUKALIMOHHbIE TEXHOJIOTUU KaK MHCTPYMEHT JUJIsl JOCTHKEHMsI CBOUX Iiesieil. YMeTh BbIOMpPATh afieKBaTHbIE
3aJla4e HHCTPYMEHTAJIBHBIE IPOrPaMMHO-aNIapaTHbIE CPEICTBA U CEPBUCHI.

CpenctBoM ¢dopmMupoBaHus TO3HABATENbHBIX Y Y /[ citykaT y4eOHBIN MaTepHai v Ipexk/ie BCEro MPOAYKTHBHBIE 3a/1aHUs YIeOHUKA U paboUei TeTpau.

UCII0JIb30BAaHNE MAaTEMATUYECKUX 3HAHUM JUIsl PEIICHUs Pa3IMYHbIX MaTEMAaTUUECKUX 3a1a4 U OLIEHKH ITOJIyYE€HHBIX PE3YJIbTaTOB.

COBOKYITHOCTb YMEHHH I10 UCII0JIB30BAHUIO JI0KA3aTEIIbHOW MaTEMAaTUYECKON PEYH.

COBOKYITHOCTh YMEHHI1 110 pabote ¢ nH(OpMAIHeid, B TOM YUCIIE U C Pa3THYHBIMU MATEMAaTHYECKIMH TEKCTaMHU.

YMEHHMSI UCTI0JIb30BaTh MaTEMaTHUYECKHE CPEICTBA I U3YUEHHS U OIIMCAHUSI PEalIbHbIX IPOLIECCOB U SBJICHUM.

HE3aBHCUMOCTbh U KPUTUYHOCTh MBILUICHUS.

BOJISI U HACTOWYMBOCTD B JJOCTUKEHHUU LIEIH.

Kommynuxamuenvie YV/{:

®  CaMOCTOSITENIbHO OPraHNW30BBIBATh ydeOHOE B3auMO/JIeiiCTBHE B IpyIIe (ONpenenaTh o0Iue eI, J0rOBapuBaThCs IPYT € APYTroOM U T.1.);
e OTCTaMBas CBOIO TOUKY 3pEHUS, IPUBOJIUTH apTyMEHTHI, MOATBEpKaas ux pakramu;

® B JIUCKYCCHM YMETb BBIIBUHYTHh KOHTPapryMEHTHI;

[ ]

[ ]

VYUTHCS KPUTUIHO OTHOCHTHCS K CBOEMY MHEHUIO, C JIOCTOMHCTBOM TPU3HABATH OMIMOOYHOCTH CBOETO MHECHHSI (€CJIH OHO TAaKOBO) U KOPPEKTHPOBATH €T0;
MMOHWMAasI IO3UIIHIO JPYTOTO, PA3INYaTh B €r0 PeUr: MHEHHE (TOUKY 3PCHHSI ), JOKA3aTeIbCTBO (apTyMEHTHI), (DAKTHI; THIIOTE3bI, aKCHOMBI, TEOPHUH;
CpenctBoM GOpMUPOBAHUS KOMMYHHKATHBHBIX Y'Y ]I ciayXaT TEXHOJOTHS MPOOJIEMHOTO OOydeHHs, OpraHu3anus paboThl B MaJIbIX TPYIIIAX, TaKKe
MCIOJIb30BaHNE HAa YPOKaX TEXHOJIOTUU JIMYHOCTHO- OPUEHTUPOBAHHOTO i CUCTEMHO- JIEATEIbHOCTHOTO O0YUCHHSI.
npeomemuule:
e yMeHHe paboTaTh C MATEMATHUYECKUM TEKCTOM (CTPYKTYpUpPOBaHUE, N3BIICUCHNE HEOOX0IMMOI HHPOPMAIUH), TOYHO U TPAMOTHO BBIPaXKaTh CBOU MBICIIU
B YCTHOW W NMHUCHMEHHOW peYH, MPUMEHSIS MATEeMATHYECKYI0 TEPMHUHOJIOTHIO M CHMBOJIMKY, HCIIOIB30BaTh PA3JIMYHBIC S3BIKM MaTEeMaTHKH (CIIOBECHBIH,
CUMBOJIMYECKUH, rpadrueckuii), 000CHOBBIBATH CYKJIEHUS, POBOIUTH KIacCU(DUKAIIHNIO, IOKA3IBATh MATEMATUIECKUE YTBEPKICHUS,
e BjajicHUe 0a30BBIM IMOHSATHIHBIM aImmapaToM: WUMETh IPEJICTaBICHUE O YHCIIe, BJIAJICHHEC CHMBOJIBHBIM SI3BIKOM alreOphbl, 3HAHUE 3JIEMEHTAPHBIX
(YHKIIMOHATBHBIX 3aBUCUMOCTEH, (hOpMUpPOBaHKE TPECTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MHUPE M O PA3IMYHBIX CIIOCO0AX UX U3-
yaeHus, 00 0COOCHHOCTSX BBIBOJIOB U TIPOTHO30B, HOCSIIIMX BEPOSATHOCTHBIN XapakTep;
e yMEHHE BHIMOJHITH alre0pandeckue mpeodpa3oBaHus palliOHATBHBIX BRIPAKCHUM, TIPUMEHSATh UX JJIS PEIICHUS] Y4eOHBIX MaTEMAaTHUECKUX 3a7a4 U 3a/ad,
BO3HUKAIOIIUX B CMEXXHBIX YICOHBIX MTPEIMETAX;
e yMEHHE MOJIb30BaThCS MATEMAaTHIECKUMU (POPMYTIaMHU U CAMOCTOSTENIbHO COCTABIIATH (DOPMYJIIBI 3aBUCUMOCTEH MEKTy BETMYMHAMU Ha OCHOBE 000 OIIeHUS
YaCTHBIX CTy4aeB U SKCIIEPUMEHTA,



e YMEHME pellaTh JMHEWHbIE YpaBHEHHMS M HEPABEHCTBA, a TAK)Ke MPHUBOAMMbIC K HUM YpaBHEHHs, HEPAaBEHCTBA, CHCTEMBI; MIPUMEHATH rpadudeckue
MIpe/ICTaBICHUs] JUIsl PEIICHUs W MCCIEIOBAaHUS ypaBHEHUM, HEPABEHCTB, CHUCTEM; MPUMEHSTH IMOJIyYEHHbIE YMEHHs Ul pElICHMs 3a/ad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, IPAKTUKH;

e OBJIJICHHE CUCTEMOM (DyHKIIMOHAIBHBIX MOHATHH, YHKIIMOHAIBHBIM SI3bIKOM M CUMBOJIUKOM, YMEHHE CTPOUTH rpaduku QyHKIUH, OMUCHIBATh UX CBOMCTBA,
MCIOJIBb30BaTh (PYHKIMOHATBHO-TpauyecKre MpeCTaBICHUS AJIsl ONMCAHUS U aHAIM3a MaTeMAaTUYECKHX 3a/1a4 U PEaIbHbIX 3aBUCHMOCTEH;

e OBJIaJICHHE OCHOBHBIMU CIIOCOOaMU MPEJICTABICHUS U aHAIN3a CTATUCTUYECKUX JaHHbIX;

e yYMEHUE IPUMEHATh U3YUYEHHBIE IOHATHS, PE3YJIbTAaThl U METOABI IIPU PELLIEHUY 337a4 U3 Pa3JInYHbIX pa3/JIesioB Kypca, B TOM YHCIE 3a/1a4, HE CBOJAIIMXCS K
HEMOCPEACTBEHHOMY ITPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

Aneebpauueckue sbipasiceHus

BrinmyckHUKY Hay4aTCs:

- OTIEPUPOBATH MOHATUAMH "TOXIECTBO", "TOKIAECTBEHHOE TpeoOpa3oBaHme”, pemaTh 3a/1a4i, CoAepKale OyKBeHHbIE JaHHbIe, paboTaTh ¢ popMyIaMu;

- OMEepUPOBATh MOHATUAMU "KBaJpaTHBINA KOPEHb', IPUMEHSAThH €r0 B BHIYUCICHUSIX;

- BBIIIOJIHATh IPE0Opa30BaHuE BBIPAXKEHUMN, COJIEPIKALNX CTEIEHH C LEJIbIMU OKa3aTeNIIMU U KBaJpAaTHbIE KOPHU;

- BBITIOJIHATH TOXKJECTBEHHBIE MPe00pa30BaHus PallMOHATBFHBIX BIPAXKEHUI HA OCHOBE MPABUJI ICUCTBUIN HA/l MHOTOYJICHAMH U alre0pandecKuMu JApo0sMH;

- BBIIIOJIHATH PA3JI0KEHUE MHOTOUJIEHOB HA MHOKUTEIIH.

BbIyCKHHUK TOTYYUT BO3MOKHOCTD:

- BBIIIOJIHATH MHOT'OILIArOBbIE MIPe00pa3oBaHMsl pallMOHAIBHBIX BBIPAXKEHUN, IPUMEHSSI LIMPOKUN HAOOp criocoOOB U MPUEMOB;

- IPUMEHSATh TOXKJECTBEHHBIE Pe0OPa30BaHus Ul PELICHN 3a]ad U3 Pa3IMuHbIX pa3fesioB Kypca.

Ypaenenus
BrinyCKHHUK HAy4YUTHCS:

- pelaTh OCHOBHBIE BU/IbI PALIMOHAJIBHBIX YPABHEHUN C OJHOM IIEPEMEHHOM, CUCTEMBI ABYX YPaBHEHUH C ABYMs [IEPEMEHHBIMY,

- IOHUMATh YPaBHEHHE KaK BaXKHEHUIITYI0O MaTEMaTHUECKYIO MOJEIb JIJIsl ONMCAHUS M M3YUEHHUS pa3HOOOpa3HbIX peallbHbIX CUTYAllUil, pelaTh TEKCTOBbIE 3a]1a4u
anreOpandeckuM METOOM;

- IPUMEHSATH rpapuuecKue MpeICTaBIeHUs ISl UCCIIeI0BaHUsl ypaBHEHUH, UCCIIEI0BAaHUS U PELICHHS CUCTEM YpaBHEHUI C IBYMsI IEPEMEHHBIMHU.
BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:

- OBJIAJIETh CIIEUATbHBIMU NMPUEMAMH PEILICHUS] YPaBHEHHUI U CHUCTEM YpaBHEHHI; yBEpEHHO MPUMEHSTH anmapaT YpaBHEHUN AJIsl pelIeHHs] pa3HOOOpa3HbIX
3a/1a4 U3 MaTeMAaTUKHU, CMEXHBIX [IPEAMETOB, IPAKTUKH;

- IPUMEHSATH rpapuuecKue MpeICcTaBIeHHs ISl HCCIIeI0BaHUsl ypaBHEHUH, CUCTEM ypaBHEHUH, coiepKaluX OyKBeHHbIE KO (DUIIUEHTHI.

Hepasencmesa
BoinyCKHHMK Hay4YUTHCS:

- IOHUMAaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIE C OTHOIIIEHHNEM HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;
- pemarth JUHEHHbIE HEPAaBEeHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI; pelaTh KBaJpaTHbIE HEPABEHCTBA C OMOPOI Ha rpaduuecKue MpeICTaBICHNUS;
- IPUMEHATH allapaT HEPaBEHCTBA U1 PELICHUS 3a1a4 UX Pa3IM4YHBIX Pa3leIoB Kypca.

BBINTyCKHMK IIOJTyYUT BO3MOKHOCTB:
- OCBOMTDH pazHOOOpa3HbIe MPUEMBI 10KA3aTeLCTBA HEPABEHCTB; YBEPEHHO MPUMEHATH arnapaT HEpaBEeHCTB JUIS PEHICHUs pa3HOOOpa3HbIX MaTeMaTHUYECKUX
3a/1a4, 3a1a4 U3 CMEXHBIX [IPEAMETOB U IPAKTUKH;



- IPUMEHSATH rpaduyecKre NpeACTaBICHUs A HCCIEI0BAHNS HEPABEHCTB, CHCTEM HEPABEHCTB, COACPKAINX OyKBEHHbIE KO (UIIECHTHI.

Yucnosvie mnoorcecmea

BrIlyCKHHMK HayuuTCA:

- [OHUMaTb  TEPMUHOJOTMIO U  CHUMBOJIMKY, CBSI3aHHbIE C  IIOHSATHMEM  MHOXKECTBA,  BBINOJHATH  ONEpPAlMM  HA  MHOXKECTBAMU;
- UCIOJIb30BaTh HAYAJIbHbIE MPECTABICHUS O MHOKECTBE JICHCTBUTEIIBHBIX YHUCEIL.

BbInyCKHUMK TIOJTyYUT BO3MOYKHOCTbD:

- pa3BUBATH NIPEJCTABICHUE O MHOKECTBAX;

- pa3BUBaTh MIPEACTABICHUE O YUCIIE U YUCIIOBBIX CUCTEMAX OT HATYPaJIbHbIX J0 JEHCTBUTEIbHBIX YHCEN; O POJIU BHIYMCICHUN B IIPAKTUKE;

- pa3BUBATh U YIIIYOUTh 3HAHUS O AECATUYHOMN 3aMUCU JEHCTBUTEIbHBIX YnceN (MEPUOANUECKHUE U HETIEPUOINIECKUE IPOOH).

Dyuxyuu
BrInycKkHUK HayduTCSA:

- IOHUMATh U UCIOJIb30BaTh (DYHKIIMOHATILHBIC TOHSTHS, S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUYCHHS);

- CTPOUTH TpadUKy JIEMEHTAPHBIX (QYHKIUH, NCCIIET0BATh CBOMCTBA YHCIOBBIX ()YHKIMI Ha OCHOBE M3YYEHUS MOBEICHUS HX TPa(UKOB;

- IOHUMAaTh (PYHKIHIO KaK BAXKHEHUIITYIO MAaTEMAaTUUECKYI0 MOJAEIb ISl OTMCaHUs MPOILIECCOB U SIBICHUN OKPYXKAIOUIET0 MUPA, MPUMEHATH (DYHKIIMOHAIb HBIN
SI3BIK JJIS1 OTTMCAHUS ¥ MCCIICJIOBAHUS 3aBUCHMOCTEH MEXAY PU3NIECKUMHU BETHINHAMH,

- IOHUMATh U UCIOJIb30BaTh SI3BIK MTOCIEI0BATEIbHOCTEN (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHUS);

- IPUMEHSATH (GOPMYJIbI, CBSI3aHHBIE C apU(PMETUYECKON U FeOMETPUUECKON MPOrpeccUsiMuU, U anmnapar, cQOpMUPOBAHHBIN MPU U3YUYEHUU JAPYTUX pa3JeiioB
Kypca, K PELLIEHHUIO 3a/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEAIbHOM KU3HHU.

BbIyCKHUK TOTyYUT BO3MOYKHOCTbD:

- MIPOBOJAUTH UCCIIEIOBAHMs, CBA3aHHbBIE C N3YYEHUEM CBOMCTB (DYHKLHUH, B TOM YHCIIE C UCHOJIb30BAHUEM KOMIIBIOTEPA; Ha OCHOBE Ipa)MKOB M3yUEHHBIX
GyHKIMI cTOUTH OoJiee ClIoXKHbIE TpapuKU (KyCOUHO-3a/IJaHHBIE, C "BBIKOJIOTHIMU" TOUKAMH U T. 11.);

- CTOJIB30BaTh ()YHKIMOHAJIBHBIE IPEICTABICHUS U CBOWCTBA (PYHKIMH JUIs pellICHUs MaTeMaTHUECKUX 3a/1a4 U3 PA3JIMYHbIX pa3JesioB Kypca;

- pematb KOMOMHHUPOBAHHbBIE 3aJla4M C IpUMEHEHHuEeM (OpMys N-TrO YieHa U CYMMbI N MEPBHIX YJICHOB apu(PMETUUECKOW M T€OMETPUUYECKON MPOTPECcCUid,
MIPUMEHSISI IPU DTOM amnmapaT ypaBHEHH U HEPABEHCTB;

- MOHUMAaTh apu(METUYECKYI0 U T€OMETPHUYECKYIO0 IMPOrpeccHd Kak (YHKIHMHM HAaTypalbHOTO apryMEHTa; CBS3bIBATh apU(PMETHUECKYI0 MPOIPECCHIO C
JUHENHBIM POCTOM, TEOMETPUUECKYIO - C IKCIIOHEHIIMAIILHBIM POCTOM.

Dnemenmbvl NPUKIAOHOU MAMEMAMUKY

BBIyCKHHUK HAYIHUTCS:

- HCIIOJIb30BATh B XO/JI€ PEHICHUS 3a/1a4 3JIEMEHTApHBIE MTPE/ICTABICHUS, CBSI3aHHBIE C PUOIMKEHHBIMU 3HAUEHUSIMHU BEJIHUNH;

- HCTOJIB30BATh MPOCTEHININE CTIOCOOBI MPEICTABICHUS M aHAJIN3a CTATUCTUYECKHX JIaHHBIX;

- HaXOJIUTh OTHOCUTEJIBHYIO YaCTOTY U BEPOATHOCTH CIy4aifHOTO COOBITHS;

- pemarth KOMOMHATOPHBIE 331a4U Ha HAXOKICHHUE Yiclia 00BEKTOB MIJIM KOMOMHAIIHHA.

BbInyCKHUK TOTyYUT BO3MOKHOCTD:

- TOHATHb, YTO YHCJIOBbIE JAHHBIC, KOTOpBIE HCHOJB3YIOTCA Ul XapaKTEPUCTHKU OOBEKTOB OKPYKAIOUIETO MHpA, SBISIOTCS MPEUMYIIECTBEHHO
NpUOTMKEHHBIMU, UTO T10 3alMCH TPUOTMKEHHBIX 3HAUEHUH, COIEPIKALUXCSI B MHPOPMAIIMOHHBIX HCTOYHHUKAX, MOXKHO CYAUTH O MOTPEUTHOCTH MPUOIHUKECHUS
- IOHATH, YTO MOTPEIIHOCTD PE3Y/IbTaTa BEIYMCICHUH TOJIKHA OBITH COM3MEPHMA C MOTPEIIHOCTHIO0 UCXOIHBIX TaHHBIX;




- IpuoOpPECTH NEPBOHAYAIILHBIN ONBIT OPraHU3aluy cOOpa JaHHBIX P MPOBEIEHUH ONPOca 00IIECTBEHHOIO MHEHHSI, OCYIIECTBIISATh UX aHAJIN3, IPECTABIIAT
pe3yiabTaThl ONpPOCca B BUJIE TAOJIHULIBL, AUArPaMMBbI;

- IPUOOPECTH OIBIT MPOBEICHUS CIYYalHBIX KCIIEPUMEHTOB, B TOM YHUCIIE C TOMOIIBI0 KOMIIBIOTEPHOTO MOACTUPOBAHUS, HHTEPIIPETALUN UX PE3YIbTAaTOB;

- HAy4YUThCs HEKOTOPBIM CIELMATIbHBIM IIPUEMaM pelIeHUs] KOMOMHATOPHBIX 3a/1ay.

Conepxanne yaeOHOTro npeamera (Kypcea aredpsr st 9 kiacca)

IToBTOpEHUE.

Lenb: [ToBTOpenue, o0o0IIeHNE U cUCTeMaTH3alMs 3HaHUH, yMEHUI U HaBBIKOB 3a Kypc ainredpsl 8 Kiacca.

I'naBa 1. KBanparuunas QyHKIuS.

®yuknus. CoiicTBa Gynkuuii. Ksagparuslii Tpexunen. PasnoskeHne KBaapaTHOro TpexuieHa Ha MHOkuTenu. DyHKius y = ax>+ bx + ¢, eé cBoiicTBa 1 rpaduk.
HepageHncTBa BTOpOH CTENEHU C OJJHOM IEPEMEHHON. MeTo1 HHTEepBaJIOB.

Ilesb: pacIMpuTh CBEJICHUS O CBOMCTBAX (PYHKIMI, 03HAKOMHUTH 00YUYaIOIIMXCS CO CBOMCTBAMH UM rpa)KOM KBaJpaTHUHON (yHKIMH, CHOPMHUPOBATH YMEHUE
pelaTh HepaBeHCTBa BUAA ax>+ bx + ¢>0 ax?+ bx + ¢<0, rae a= 0.

B Hauane TemMbl cucTeMaTU3UPYIOTCS cBeeHUs 0 PyHKIMAX. [IOBTOPSAIOTCS OCHOBHBIE MOHATH: (PYHKLUS, apryMEHT, 00J1acTh onpeeneHus: GyHKUUH, rpaduk.
JlaroTcst MOHSATHS O BO3pAcTaHUH U YObIBaHUH (DYHKIIMHU, IIPOMEKYTKAX 3HAKOTIOCTOSHCTBA. TeM caMbIM co3/1aeTcst 6a3a JUIst yCBOSHHSI CBOMCTB KBaIPpaTUYHOHN U
CTeNeHHON (YHKLUH, a TaKoKe AJs JanbHelIero yriyoneHus GyHKIMOHAIBHBIX MPeICTaBICHUH IPYU U3YYEeHUH Kypca anreOphl M Hayasl aHalu3a.

U3sydenue KBagpaTH4HOH (YHKIMM HAYHMHAETCA C PACCMOTpeHHs (GYHKIMH y=aXx’, eé CBOWCTB M ocobeHHOCTeil rpaduka, a Takke APYTHX YAaCTHBIX BHOB
KBaJpaTHIHOH QYHKIHN — QYHKIMM y=ax>+N, y=a(X-M)2. DTH CBeJeHHUs HCTIONB3YIOTCA TIPH U3ydeHHH CBOKCTB KBaApaTHIHOH QYHKIMHU obIero Buaa. BaxkHo,
9TO6BI 00YUAIONINECS MOHSIIH, 9To rpaduk GyHKIHE y = ax’+ bX + ¢ MoxkeT GbITh MONydeH U3 rpaduka QYHKIMHE Y = ax°C MOMOIIBIO JBYX MapaiielbHbIX
nepeHocos. [Ipuémsl mocTpoenns rpaduka GyHKIEH y = ax>+ bxX + ¢ 0TpabaThIBalOTCS Ha KOHKPETHBIX MpuMepax. IIpu 5ToM 0c060e BHUMAHKE CIIeayeT yAeTHTh
(OpMHPOBAHUIO Y O0YUAIOIIUXCS YMEHMSI YKa3bIBaTh KOOPJMHATHI BEPIIMHBI Tapa0oJIbl, €€ 0OCh CUMMETPUH, HallpaBiIeHUe BETBEH mapadoibl.

[Tpu u3ydyeHuu 3TOH TeMbl AajbHeHIee pa3BUTHE MOJIY4aeT yMEHUE HaXOAUTh MO rpaduKy HMPOMEXYTKH BO3pacTaHUS M yObIBaHUS (DYHKIMM, a TaKxkKe
MIPOMEXYTKH, B KOTOPBIX (DYHKIUSI COXPAHSET 3HaK.

dopMHEpOBaHIE YMEHHI! peliaTh HepaBeHCTBA BHAA ax>+ bx + ¢>0 ax?+ bx + ¢<0, e a# 0, oCyIIeCTBISETCS ¢ OMOPOH Ha CBENEHHUS O rpaduKe KBaAPaTHUHOI
GbyHKkuu (HarpaBiICHUE BETBEH 1MapabosIbl €€ PacoioKEeHHe OTHOCUTENBHO ocH OX).

OOyuaronyecs: 3HaKOMSTCS C METOJJOM HHTEPBAJIOB, C TIOMOIIBI0 KOTOPOTO PEIIAIOTCs HECJIOKHBIE PAllMOHATIbHbBIE HEPABEHCTBA.

OGy4arorecsi 3HAKOMSATCS CO CBOMCTBAMH CTETIEHHOW (DYHKIMH y=X"IIPH YETHOM M HEYCTHOM HATypaJbHOM IOKasaTesne N. BBoguTcst moHsTHE KOPHS N-if

crenenu. OOydJaronuecs: JOHKHBI TOHUMATh CMBICIT 3alUCEeH BHIA Y-27, 481. Oun MOJYYAOT MPEACTABICHUE O HAXOXJIECHUH 3HAYEHU KOPHS C MOMOIIBIO
KaIbKYJISATOPA, TPHUEM BBIPAOOTKA COOTBETCTBYIOIINX YMEHUN HE TpeOyeTcs.

I'maBa 2. YpaBHEeHHS 1 HEPABEHCTBA C OJTHOW MEPEMEHHOM.

enbie ypaBHeHUs. HepaBeHcTBa BTOPOU CTENEHU ¢ OJHOM NTEPEMEHHOM. MEeTO1 MHTEPBAJIOB.

Ienb: cHCTEMATH3HPOBATh H 0OOOIINTE CBEICHUS O PElIeHNH LeIBIX C OJHOH MepeMeHHOH, chOPMHPOBATh YMEHHE PellaTh HEPABEHCTBA BHAA ax>+ bx + ¢>0
ax?+ bx + ¢<0, rie a= 0. BeipaboTaTh yMeHHE pemaTh IpocTeiiye CHCTEMBI, CofiepyKallie ypaBHEHHe BTOPOil CTENEHH ¢ IBYMs TIEPEMEHHBIMHU, H TEKCTOBBIE
3a/layd C MOMOIUIBI0 COCTaBJICHHUS TaKUX CHUCTEM; BbIpaOOTaTh yMEHHE pelaTh MPOCTEUIINE CHCTEMBI, COAEp)KAILUE ypaBHEHHE BTOPOW CTENEHH C JABYMS
MEPEMEHHBIMU, U TEKCTOBBIC 3314l C TOMOILIbIO COCTABIICHUS TAKUX CUCTEM.

B aT0li Teme 3aBepiiaeTcs M3yd4eHHE PAllMOHAIBHBIX YPAaBHEHHM C OJHOW MEpEeMEHHOW. B CBs3M ¢ 3THM MpOBOAMTCS HEKOTOpPOE 0000IeHrne U YriryOneHue
CBEICHMIA 00 YpaBHEHUSX. BBOASTCS MOHSATHS IIEJIOTO PallMOHAILHOTO YpaBHEHHsI U ero creneHu. O0yJaronecs: 3HaKOMSITCS C PEIICHHEeM YpaBHEHUH TpeTheit



CTEIIEHU U 4YETBEPTOM CTEIECHHU C IOMOLIBIO PA3JI0KEHUs HA MHOXHUTEIM U BBEICHMS BCIIOMOraTEIbHOM IEPEMEHHOM. METOo[ pelIeHUs YpaBHEHUN ITyTeM
BBEJICHUSI BCIIOMOTATENIbHBIX MEPEMEHHBIX OYJIEeT MIMPOKO HCIOIb30BAThCs AabHEHIIEM MpPU PEIIeHUHd TPUTOHOMETPHUUECKHX, JOrapu(MUUYECKUX U JIPYTHX
BUJIOB YPaBHEHHU.

dopMHupOBaHIe yMEHHNH pelaTh HepaBeHCTBa BUAa ax>+ bx + ¢>0 ax?+ bx + c<0, re a# 0, oCyIecTBIAETCA ¢ ONOPOii Ha CBENEHHUS O rpaduKe KBaAPaTHIHOMH
GbyHKIMU (HalIpaBJICHUE BETBEH 1MapaboJIbl €€ PacooKEeHHEe OTHOCUTENIBHO ocH OX).

OObyuaromuecs 3HaKOMATCSA ¢ METOJIOM HHTEPBAJIOB, C TOMOIILI0 KOTOPOTO PEIIAIOTCS HECIOXKHbIE PallMOHAIBHBIE HEPABEHCTBA.

I'maBa 3. YpaBHEHUS U HEPABEHCTBA C IBYMS IIEPEMEHHBIMH.

VYpaBHeHHe ¢ ABYMs MEpeMEeHHbIMH U ero rpaduk. CucrteMbl ypaBHEHUN BTOpOM creneHu. PeleHne 3a1ay ¢ MOMOIIBIO CUCTEM YpaBHEHUU BTOPOMl CTENEHH.
HepaBeHnctBa ¢ AByMsI IEpEMEHHBIMU U UX CUCTEMBI.

[enb: BeIpaboTaTh YMEHUS pelIaTh MPOCTEHUIINE CUCTEMBI, COIepKAIllMe YpPaBHEHUE BTOPOM CTENIEHH C IBYMsI IEPEMEHHBIMHU, U TEKCTOBBIE 331a4H C TIOMOIIIBIO
COCTABJICHMS TAKUX CUCTEM.

B nanHoi1 Teme 3aBepiaeMcs U3yuyeHrue CUCTEM YPAaBHEHU ¢ ABYMsl. lepeMeHHbIMU. OCHOBHOE BHUMAaHUE YAEIISIETCS CUCTEMaM, B KOTOPBIX OJIHO U3 YpaBHEHUU
TIEPBOM CTENEHH, a Ipyroe BTOpoi. M3BecTHBIN 00ydaronumcs criocod MoACTaHOBKH HAXOIUT 3/1€Ch JallbHEHIIIee MPUMEHEHHIE U ITO3BOJISICT CBOUTH PEIICHUC
TaKUX CHUCTEM K PEILICHUIO KBAIPaTHOTO YPABHEHHSI.

O3HakoMJIEHHE 00Y4YaOIIUXCs C IPUMEPAMU CUCTEM YpaBHEHUI C IBYMsI IEPEMEHHBIMU, B KOTOPBIX 002 ypaBHEHUSI BTOPOU CTENEHU, JOHKHO OCYILIECTBISITHCS
C I0CTaTOYHON OCTOPOKHOCTBIO M OTPAHUYMUBATHCS IPOCTEUILIMMHU TPUMEPAMHU.

[TpuBneueHne U3BECTHRIX O0YYArOMIUMCS IPa(UKOB MO3BOJSET MPUBECTH MPUMEPHI IPpaUIecKOro penieHus: cucreM ypaBHeHUi. C momomipio rpadgpuyeckux
NPEJCTaBICHUH MOXKHO HArJISAHO MOKa3aTh 00y4YaroIUMCs, YTO CUCTEMBI JBYX YPAaBHEHMH C JABYMS N€PEMEHHBIMU BTOPOIl CTENIEHM MOTYT UMETh OJHO, JBa,
TPH, YETHIPE PEIICHUS WIH HE UMETh PEIICHUH.

Pa3zpaOoTanHbIi MaTeMaTHUECKUH ammapar MO3BOJISET CYIECTBEHHO PACHIMPUTH KJIACC COAEP KATENbHBIX TEKCTOBBIX 3aj[ay, PEIlaeMbIX C IMOMOIIbIO CHCTEM
YpPaBHEHUU.

I'naBa 4. [Tporpeccun.

Apudmerrueckas U reomeTpudeckas nporpeccu. @opmMyisl N-ro 4ieHa U CyMMBbI NEPBBIX NUIEHOB Iporpeccuu. beckoHeuHo yObIBarolas reoMeTpudeckas
IIpOrpeccusl.

Lenb: nate noHATHA 00 apUPMETUUECKON U TEOMETPUUECKON MPOTrPECCHUsIX KaK YUCIIOBBIX MTOCIEA0BATEIBHOCTAX 0CO00T0 BUA.

ITpu u3ydeHUU TeMbl BBOJUTCS MOHATHE MOCIEIOBATEIILHOCTH, PA3bACHACTCS CMBICI TEPMUHA «N-I 4IEH MOCIEeI0BaTeIbHOCTH», BHIpAOAThIBACTCS yMEHUE
MCIOJIb30BaTh HH/IEKCHOE 0003HaYeHNe. JTU CBEIEHUS HOCAT BCIIOMOTATEIbHBIN XapakTep U UCIOIB3YIOTCS IS U3yUeHUs! apu(METHUECKON U TeOM eTPHIECKON
IIPOrpeECCUi.

Pa6ora ¢ popmynaMu N-ro uieHa U CyMMbI IEPBBIX N YIEHOB MPOrpeccuii, HIOMUMO CBOETO OCHOBHOI'O Ha3HAYEHMUS, TO3BOJISIET HEOJHOKPATHO BO3BPALIAThCS K
BBIUUCIICHUSIM, TOX/IECTBEHHBIM NIPE0Opa30BaHUAM, PEIICHUIO YPaBHEHU, HEPaBEHCTB, CUCTEM.

PaccmarpuBaroTcst XxapakTepUCTHYECKUE CBOMCTBA apru(METUUECKON U TEOMETPUUIECKON TTPOTPECCHI, UTO MO3BOJISIET PACHITUPUTH KPYT Mpe/jiaraeMbIX 3a1ad.
I'maBa 5. DneMeHThl KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEH.

Komb6unaropnoe npasusno ymHoxenus. [lepectanoBku, pazmernienusi, couetanusi. OTHOCUTENbHAs YaCTOTa U BEPOATHOCTH CIy4ailHOrO COOBITHSL.

Lenb: 03HAKOMUTH OOYUAIOIMIUXCS CIIOHATUSAMH MEPECTAHOBKHU, pa3MEIEHUs], COUYCTAHUSI U COOTBETCTBYIOIIMMHU (OpMyJIaMu JUIsl TIOJICUETa UX YHCIIa; BBECTH
MOHSTHSI OTHOCUTEIHHON YaCTOTHI M BEPOSITHOCTHU CIIy4allHOTO COOBITHSI.

B nanHoit Teme oOydaroniiecs 3HaKOMSTCS ¢ HAYaJIbHBIMU CBEJICHUSIMU U3 TEOPUU BEPOSITHOCTEH. BBOIATCS MOHATHS «CiTydaiiHOE COOBITHEY, «OTHOCUTEIbHAS
4acToTa», «BEPOSATHOCTH CIy4yailHOro coObITHs». PaccMaTpuBarOTCS CTaTUCTUYECKHM M KIACCHUYECKUN MOIXOAblI K OMpPENEICHUIO BEPOSITHOCTH CIIYy4ailiHOTO
coObITHs. BaxkHO 0OpaTHTh BHUMaHHME OOYYAIOIIMXCA HA TO, YTO KIACCHYECKOE ONpEICNICHHE BEPOSTHOCTH MOKHO HMPUMEHSTH TOJIBKO K TaKUM MOJEISM
peasIbHBIX COOBITHIA, B KOTOPBIX BCE UCXO/BI SIBISIFOTCSI PABHOBO3MO>KHBIMH.



6. IToBTOpeHuMe.
Llens: [loBTOpenue, o0o0ImIEeHHEe ¥ cUCTEMaTH3als 3HAaHWH, YMEHHI ¥ HaBBIKOB, IOJYYEHHBIX Ha YPOKax 110 JaHHBIM TeMaM (Kypc aireOpsl 9 kiacca).

Temaruueckoe MIaHUpPOBAaHUE Kypca anreOpsl 9 kinacca
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I'maBa V. DnemMeHTh KOMOMHATOPUKHN U TEOPUHU BEPOSTHOCTEN 12
§11 DneMeHThl KOMOMHATOPUKH 7
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KonTtponbHast pabora No 6 « Dn1eMeHThI KOMOMHATOPUKH M TEOPUH BEPOSTHOCTEH 1
IToBTOpEeHue 18
Kontponbnas padora «Mtorosasy 2
Htoro 102




