AHHOTAIUA K padoueil mporpamme
no AJITEBPE

Kuaacce: 7

YMK, yuyeOHHUK:

PaGouast mporpamma cocraBieHa mais 7-9 KJIacCOB B COOTBETCTBHE C TpPEOOBAHUSIMU
(benepaabHOro rocy1apcTBEHHOro 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOT'O 00111ero 00pa3oBaHus,
Ha ocHoBe OCHOBHOM 00pa30BaTEIHbHON MPOTPAMMBI OCHOBHOT'O 00IIIET0 00pa30BaHMUsI ITKOJIBI.

1. Makapwiues IO. H. AnreGpa, 7 ki1.: yueOHUK 17151 001ieo0pazoBarenbHbix opranu3anuii / 1O, H.
Makapsrues, H. I'. Munatok, K. U. Hemkos, C. b. CyBoposa; noxa penakmueit C. A. TenskoBckoro.
— M.:IIpocsemienue, 2016.

KosmmuecTBo yacoB nis usydyenus: 102
OcHoBHBbIE pa3/eJibl (TeMbl) COAEPKAHUS
1.Beipaxkenue, To)x1€CTBA, ypaBHEHUS

2. OyHKUHNHU

3. CreneHs ¢ HaTypaJabHBIM IIOKa3aTENEM

4. MHOrouneHsl

5. @opMyJIbl COKPALIEHHOTO YMHOXKEHUS

6. CucTembl TMHENHBIX YPaBHEHUN

IlnanupyemMblie pe3yabTaThl 0CBOEHUS aJredpsl B 7-9 Kiaccax

NTUYHOCMHBIE:
— ¢(hOpMUPOBAaHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K YYEHUIO, TOTOBHOCTh U
CHOCOOHOCTH O0YYaroIIMXCsl K CaMOPa3BUTHIO U CaMOOOPAa30BAaHUIO Ha OCHOBE
MOTHBAllMM K OOYYEHHMIO M TO3HAHHWIO, BHIOOPY JalIbHEHIIEro oO0pa3oBaHMs Ha
0a3e OpHEHTUPOBKUM B MHpe npodeccuil U NnpodeccCHOHaIbHBIX MPEAIOYTEHU,
OCO3HAaHHOMY MOCTPOEHHUIO0 HMHIUBUAYAIbHON 00pa3oBaTelbHON TPACKTOPUU C

Y4€TOM yCTOMUYMBBIX MIO3HABATEIBHBIX HHTEPECOB;

— ¢(hOpMUPOBAHHOCTh LIEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOM MPAKTUKH;

— ¢(hOpMUPOBAaHHOCT, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIEHUH U
COTPYAHHMYECTBE CO CBEPCTHUKAMHU, CTAPIIMMU U MJIaJLINMHU, B 00pa30BaTEIbHOM,
0O0I11€CTBEHHO MOJIE3HOM, U IPYTHX BUAAX EATEIbHOCTH;

— YMEHHE SICHO, TOYHO, T'PaMOTHO M3JIaraTh CBOM MbBICIM B YCTHOW U MUCHbMEHHOM
peun, TOHMMATh CMBICI MOCTaBJICHHOW 3aJauyM, BBICTPAWBATh apryMEHTALHMIO,
HOPUBOAUTH IPUMEPHI U KOHTPIIPUMEPBHL;

— IpelICTaBJIEHME O MaTeMaTHMYecKOM Hayke Kak cdepe 4elloBeuecKoi
NEeSATENbHOCTH, 00 JTamax e€ pa3BUTHS, O €€ 3HAYMMOCTU JJIs DPa3BUTHUSA
UUBUJIN3ALUN;

— KPUTUYHOCTb MBIIUIEHUSI, YMEHHE paclO3HaBaThb JIOTMYECKH HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTJIIMYATh TUIOTE3Y OT (PaKTa;

— KpEAaTWBHOCTh MBIIUICHUS, WHULHMATHABA, HAXOAYUBOCTb, AaKTUBHOCTb IpH
pelieHny anredpanyeckux 3aaay;

— yMEHHE KOHTPOJUPOBATh MpPOLECC M pe3yabTaT Yy4eOHOW MaTeMaTH4ecKOi
NeSITeIbHOCTH;



— CNocoOHOCTh K 3MOLMOHAIBHOMY BOCHPHUSATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, pEeLICHNUN, PaCCyKICHUM.

Memanpeamemele:

YMEHHE CaMOCTOSITENIbHO IUIAHUPOBAaTh aJbTEPHATUBHBIE IyTH JOCTIXKEHUS IIeJieH,
OCO3HaHHO BbBIOMpaTh Hambonee dPGEKTUBHBIE CIMOCOOBI pEIIeHUS Y4YEOHBIX U
IIO3HABaTCJIbHBIX 3aJa4,

YMEHHE OCYIIECTBISATh KOHTPOIb MO Pe3yjbTaTy U MO CHocoOy IEHCTBUS Ha YpOBHE
IMPOMU3BOJIBHOI'O BHUMAaHUA 1 BHOCUTH HGO6XO)II/IMBIC KOPPEKTHUBBI,

YMCHUC aJCKBATHO OLCHUBATH IMPABUJIBHOCTH HWIJIA OIIMOOYHOCTE BBIIIOJIHEHUS yqe6H0ﬁ
3a/1aun, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;
OCO3HAaHHOE BJIAJICHUE JIOTUYECKUMH JACHCTBUSMU OIPEACICHUS TOHSITHH, 0000IIeHus,
YCTAaHOBJICHHMS aQHAJIOTWUH, KIACCH(UKAIMA Ha OCHOBE CaMOCTOSITSIIBHOTO BBIOOpa
OCHOBAHMM U KPUTEPUEB, YCTAHOBIICHUS POIO-BUIOBBIX CBA3EH;

yMEHHE  yCTaHaBIMBaTh MPUYUHHO-CICACTBEHHbIE  CBS3H; CTPOUTH  JIOTHYECKOE
paccykJieHre, yMo3akitoueHue (MHIYKTUBHOE, JeIYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;
yMEHHE CO37aBaTh, MPUMEHATh U MPEoOpPa3oBBIBATH 3HAKOBO-CHUMBOJIHYECKHUE CPEICTBA,
MOJIETIH U CXEMBI JJIsl pelIeHHs Y4eOHbIX U TO3HABATEeNbHBIX 3a71a4;

YMEHHE OpraHHU30BbIBaTh Y4YEOHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEIBHOCTH C
VUYUTEJIEM W CBEPCTHHKAMH: OMPEICISITh IENU, pacmupeaciieHue QYHKIUH H pojei
Y4aCTHUKOB, B3aUMOJIEHCTBHE M 0OIIMEe CIOCOOBl paboThl; yMEHHE pabdoTaTh BIPYIIIE:
HaXOAWTh OOIee pelIeHrue W pa3pemarh KOH(IUKTHIHA OCHOBE COTJIACOBAHUS TTO3HIIHIA
yuéTa MHTEPECOB; CIylIaTh NmapTHEpa; (GopmyiaupoBaTh, apryMEHTHPOBATh U OTCTaUBaTh
CBOE MHECHHUE;

c(OpMUPOBAHHOCTh Y4YeOHOW U OOIIENOJBL30BATEIHCKON KOMIETEHTHOCTH B 00JacTu
UCIOJIb30BaHUs UH(GOPMaIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTH (UKT-

KOMIIETEHTHOCTH );

— TepBOHAYaJbHBIC IMPEACTaBICHUS 00 HIEsIX M O METoJaX MaTeMaTHKH Kak 00
YHUBEPCAJIBHOM S3bIKE HAYKHM M TEXHUKH, O CPEICTBE MOJECIMPOBAHUS SIBICHUU U
IIPOLIECCOB;

yYMEHHE BHJETh MAaTEMAaTHYECKYI0 3aJadyy B KOHTEKCTE MPOOJIEMHON CUTyallud B

IPYrux

JUCLUIUIMHAX, B OKPY’KAIOIIEH KU3HU;

— YMEHHE HAXOIUTh B PA3JIMYHbIX MCTOYHUKAX HH(OPMALUIO, HEOOXOAUMYIO s
pelieHns MaTeMaTU4eCKUX MpoOsieM, U MPEeACTaBIATh €€ B MOHATHOW (opme;
OPUHUMATh PEIICHHE B YCIOBHUAX HEMOJHOW M MW30BITOYHOW, TOYHOM U
BEPOSATHOCTHON MHPOPMAILINH;

— YyMEHHE IIOHMMaTb M HCIIOJIb30BaTh MAaTEMATHUYECKHUE CPEICTBA HAIJIAIHOCTH
(pUCYHKH, YEpTEeXH, CXeMbl U Jp.) JUId WUIIOCTPALMKA, WHTEPHpETaluy,
apryMeHTallNy;

— YMEHHE BBIIBUraTh TUIOTE3bl MPU PEUIEHUH Y4YeOHbIX 3aJad MU IOHMMATh
HE00XOUMOCTb UX ITPOBEPKHU;

— yMEHHE NPHUMEHSTb HWHAYKTUBHbIE W JEAYKTUBHBIE CHOCOOBI pacCyKICHHI,
BUJICTh PA3JINYHBIC CTPATETUN PELICHUSA 3a/1a4;

— IIOHMMAaHUE CYIIHOCTH aJITOPUTMHYECKUX NPEAIUCAaHUI U YMEHUE IEHCTBOBATh B
COOTBETCTBUU C MPEUIOKEHHBIM aJITOPUTMOM;

— YMCEHHME IUIAHMPOBATb M OCYLIECTBIIATH JEATEIbHOCTb, HAIPAaBICHHYIO Ha
pEILIEeHUE 3a/1a4 UCCIEA0BATEIbCKOTIO XapaKTepa.

n



INJIAHUPYEMBIE PE3YJIbTATBI U3YUYEHUS

KYPCA AJITEBPBI B 7—9 KJTACCAX

7 kiaacc

PAIIMOHAJIBHBIE UMCITA

BBITTyCKHUK HAy4YUTCS:

1) noHuMaTh 0COOEHHOCTH JIECTUYHON CUCTEMBI CUMCIICHHS,

2) BNa/IeTh MOHITUSIMH, CBA3aHHBIMU C JIETMMOCTBIO HATypaJIbHbBIX YHCEIT;

3) BBIpaXkaTh 4YKcia B SKBUBAICHTHBIX (hopMax, BbIOMpast Hanbosee NOXOAAIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CHUTYallNH;

4) cpaBHHMBATh U YHIOPSAOYMBATH PAlMOHAILHBIC YHCIIA;

5) BBITIOJHSTH BBIUYMCIICHUS C PAllMOHATBHBIMH YHCIIAMHU, COYETas! YCTHBIC U THCHbMEHHBIE TIPUEMBI
BBIYMCJICHHM, TPUMEHSTH KAJIbKYJISTOP;

6) UCTIOIB30BaTh MOHATHS U YMEHUS, CBA3aHHBIE C MIPOMOPLHUOHATILHOCTHIO BEIMYUH, POLICHTAMU
B XO/I€ PELICHUs] MaTeMaTHYECKUX 3aa4 U 3a]1a4 U3 CMEXKHBIX [IPEIMETOB, BBITIOIHATH HECIOXKHBIE
MIPAKTUYECKUE PACUETHI.

Buinycknux noayuum 603mModcHOCMb:

7) nosHakoMumscsi ¢ NOIUYUOHHBIMU CUCTNIEMAMU CHUCTIEHUS C OCHOBAHUAMU, omauyHbviMu om 10;
8) yenyoums u pazeums npedcmagienus 0 HAMypParbHbIX YUCLAX U CBOUCMBAX 0eIUMOCTIU,

9) Hayuumbcs ucnonb308ams NPUEMBL, PAYUOHATUZUPYIOUUE BLIYUCTEHUS, NPUOOPECTU NPUBLIUKY
KOHMPOAUPOBAMb BLIYUCTEHUS, bIOUPASI NOOX00AWUL OJisl CUMYAYUU CROCOD.
AJITEBPAMYECKUE BBIPAXKEHU A

BBITTyCKHUK HAyYUTCS:

1) BhazeTb NOHATHAMHM «TOXAECTBO», «TOXJIECTBEHHOE Ipeo0pa3oBaHHE», pellaTh 3ajaud,
cojJieprkaiire OyKBeHHbIE JaHHbIE; padoTaTh ¢ popMyJIamMu;

2) BBINOJNHATH MNpeoOpa3oBaHMs BBIPAKEHUH, COJEpXKAlUX CTENEeHH C HaTypaJbHBIMU
MOKa3aTeIsIMH,

3) BBIMOJHATH TOXJECTBEHHBIE NMPEOOpPa3OBaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE MPaBUII
JNEeUCTBUI HAJT MHOTOWIECHAMM,

4) BBINOJHATH Pa3j10)KEHUE MHOTOUWIEHOB Ha MHOXKHTEIH.

Buinycknux nonyuum 6o3moscnocmu.:

5) HayuumsCs 8bINOIHAMb MHO2OULA208ble NPEe0OPA308AHUSL PAUUOHATbHBIX 8bIPANCEHUL, NPUMEHSS
WUPOKULL HADOP cnOCc0D08 U NPUEMOS;

6) npumenams modtcoecmeeHuvie npeoopPa308aHus Oiisl peuleHus 3a0ay U3 pa3iuyHblX pa30enos
Kypca (hanpumep, 0151 HAXOHCOEHUsL HAUOOIbULE20/HAUMEHbULE20 3HAYEHUSL BbIPANCEHUS).
YPABHEHUA

BBITTyCKHUK HAyYUTCS:

1) pemaTb OCHOBHBIE BH[bl PAL[MOHAIBHBIX YpaBHEHHH C OJHOW MEPEMEHHOM, CHCTEMBI JIBYX
YpaBHEHHI C IByMsI IEPEMEHHBIMHU;

2) MOHMMATh YypaBHEHHE KaK BA)XKHEHIIYI0 MaTEeMAaTHYECKyI0 MOJENb JJIS OMHCAHUS U H3yYCHHS
pa3sHOOOpa3HBIX peaTbHBIX CUTYAIHiA, PEIIaTh TEKCTOBBIC 33/1a4H alreOpandecKuM METOI0M;

3) npuMeHsATh TpaduyuecKre MPEICTaBICHUS IS HUCCIEJOBAHUS YPAaBHEHMI, HCCIEAOBAaHUS M
pEIICHHS CUCTEM YPaBHEHUH C IBYMS NIEPEMEHHBIMH.

Buvinyckuux nonyuum 603mMoMCHOCHb:

4) oenademv chneyuanbHuIMU NPUEMAMU peuleHUs YPAGHEHUL U CUCmeM YPABHEeHUl, YBepeHHO
NPUMEHAMb Annapam ypasHeHull 0Jis peueHus pasHooOpasHulx 3a0ay U3 Mamemamuky, CMeHCHbIX
npeomemos;

5) npumensams epaguueckue npeocmagnenus OJisl UCCIe008AHUS VPABHEHUU, CUCMeM VPAGHEeHUl,
cooepacawux OyKeeHHbvle KO puyueHmol.

OCHOBHBIE ITIOHATHUSA. YACJIOBBIE ®YHKIIMN

BBITTyCKHUK HAydUTCS:

1) moHMMaTh W HKCHONB30BaTh (YHKIMOHAIBHBIE MOHSTHS W SI3bIK (TEPMHHBI, CUMBOJIHYECKUE
0003HaueHN);



2) ctpouth rpaduKH dJIEMEHTAPHBIX (YHKIHHA, UCCIEAOBATh CBOMCTBA YMCIOBBIX (YHKIHMA Ha
OCHOBE M3Yy4YEHHSI TOBEACHUS UX IPaHKOB;

3) moHMMaTh (PYHKIUIO KaKk BaKHEHWITYI0O MAaTEMaTHYECKYIO MOJENb U OIMCAHHS TPOIECCOB U
SIBJICHUI OKPYIKArOIIEr0 MUpa, IPUMEHSITh (YHKIIMOHAIBHBIN SI3BIK JIJIsl OTIMCAHUS i UCCIICIOBAHUS
3aBUCUMOCTEH MEXTy (PU3NICCKHUMU BEIINIHHAMHU.

BuinyckHux noayuum 603M0oHCHOCMb HAYYUMbCA

4) npoeooumv UCCLe008aHUsl, CEA3AHHbIE C U3YYEHUEeM CEOUCME (QYHKYul, 6 MOM yucie ¢
UCNONb308AHUEM KOMNbIOMeEPA, HA OCHO8e 2pApuKo8 u3yYeHHbIX GYHKYull cmpoums 0Ooee
cnooicHvle epaghuxu (KycouHo-3a0anHble),

5) wucnonvzosamv DYHKYUOHANbHBIE NPEOCMABNeHUs U CB0UCMBA (QYHKYull Ol  peuleHus
MamemMamuyeckux 3a0a4 u3 pasiuyHulx pazoenos Kypcd.

OIIMCATEJIbHAA CTATUCTUKA

BhITyCKHUK HAay4HTCS HCIIONB30BaTh IMPOCTEHINNE CHOCOOBI TMPEACTABICHHUS W aHAU3a
CTaTHCTHYECKHUX JaHHBIX.

Buinycknux nomyyum 603MOMCHOCMb NpUOOpecmu NepPEOHAUANbHBII ONbIM Op2aHU3ayuU coOopa
OGHHBIX NpU  NPOBEOeHUU ONpoca O0OWEeCMBEeHHO20 MHEHUs, OCYWeCmEIAms UX aHalu3,
npeocmasisims pe3yibmamosl ONPoca 8 gude maodauysvl, OUACPaAMMblL.

8 knace

PAILIMOHAJIBHBIE UNCJIA

BbINyCKHUK HAY4HTCS:

1) noHuMaTh 0COOEHHOCTH JIECITUYHON CUCTEMBI CUUCIICHHS,

2) BageTh MOHATHUSIMHE, CBI3aHHBIMHU C JIEIMMOCTBIO HATYPAIbHBIX YHCEIT;

3) BBIpa)kaTh YKCIIa B SKBUBAJIICHTHBIX (hOpMax, BIOMpast HanOoJIee MOAXOAAIIYIO B 3aBUCHMOCTH
OT KOHKPETHOW CHUTYAallNH;

4) cpaBHUBATh U YIOPAJ0YHMBATH PALIMOHAIBHBIC YHCIIA;

5) BBIMOJHATH BBIYHMCIICHUSI C PAIIMOHATBHBIMHU YHCIAMH, COYETas] YCTHBIC U ITMChbMEHHBIC MPHEMBI
BBIYHCIICHUH, TIPUMEHSTH KaJIbKYJIATOD;

6) HCIIONTL30BATh MOHITHS U YMEHHS, CBSI3aHHBIE C IPOTIOPIIMOHATLHOCTHIO BEITUYHH, POLIEHTAMU
B XOJI€ PELICHUS] MaTEeMaTHYECKUX 331a4 U 3a/1a4 U3 CMEXHBIX MIPEJMETOB, BHIIOIHITH HECIOXKHBIC
MIPAKTUYECKUE PACUETHI.

Buinycknux noayuum 603modcHocmn:

7) no3HaKoMumvcs ¢ NOZUYUOHHBIMU CUCEMAMU CHYUCTIEHUS C OCHOBAHUAMU, OmaAuYHbIMU om 10,
) yenybums u pazeums npedcmasieHus 0 HAMypaibHbLX YUCLAX U CBOUCMBAX OeNUMOCTIU,

9) Hayuumscs UCnOIL308aMb NPUEMBL, PAYUOHATUZUPYIOWUE BLIYUCTIEHUS, NPUOOPECTU NPUBIUKY
KOHMPOIUPOBAMb 8bIYUCTEHUS, 8bIOUPAsL NOOX0O0AWULL Ol CUMYAYULU CROCOOD.
JIEMCTBUTEJILHBIE UUCJIA

BbIITyCKHUK Hay4nTCS:

1) ucronb30BaTh HaYaIbHBIE MPEICTABICHUS O MHO)KECTBE JICHCTBUTEIBHBIX YUCEIT;

2) BIaieTh MOHSATHEM KBaJPaTHOTO KOPHS, IPUMEHSATH €T0 B BEIYUCICHUSX.

Buinycknux noayuum 603mMoicHOCMb:

3) pazeums npedcmasgieHue 0 Yucie u YUCI08bIX CUCMEMAX OM HAMYPALIbHBIX 00 0elCmEUMeNlbHbIX
yucen, 0 poiu 8bIYUCIEHUL 8 Ye08eYEeCKOU NPAKmuKe,

4) pazeums u yenyoume 3HanUus 0 0eCAMUYHOU 3anUcy OeticmeUmelbHbuIX Yucel (nepuooudeckue u
Henepuoouyeckue opoou,).

N3MEPEHUS, ITPUBJINXKEHM A, OLIEHKHA

BhINyCKHUK HAY4UTCS:

1) wucmomp30oBaTh B XOJE pEIICHHS 3a/1a4 D3JCMEHTapHBIC IPEJCTABICHHS, CBS3aHHBIE C
NpUOIKEHHBIMU 3HAYCHUSIMH BEJIMYMH.

Buinycknux noayuum 603modcHocms:

2) nousams, YUMo UUCIOBble OAHHbIE, KOMOPbLE UCNOAb3VIOMCA O XAPAKMEPUCTUKU 00BEeKMOs
OKpYJcalowje2o  Mupa, SGIAIOMC  NPEUMYUWECMEEHHO — NPUOTUNCEHHBIMU, YMO NO  3ANUCU
NPUOTUNCEHHBIX 3HAYEHUL, COOEPHCAUUXCA 8 UHDOPMAYUOHHBIX UCMOUYHUKAX, MONCHO CYOUMb O
nOSPEUWHOCIU NPUOTUNCEHUS,
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3) nouams, umo nozcpewiHocmb pe3yIbMama GblMUCIEHUN OONHCHA OblMb cousmMepuma ¢
NO2PEUHOCMbIO UCXOOHBIX OaHHBIX.

AJITEBPAMYECKUE BBIPAXKEHU A

BrlIllyCKHUK Hay4YuTCs:

1) BiameTh TOHATHSAMH «TOXJIECTBO», «TOXJICGCTBEHHOE IpeoOpa3oBaHKE», pElIaTh 3aJlavu,
cozieprkaiire OyKBeHHbIE JaHHbIe; paboTaTh ¢ POpMyJIaMu;

2) BBINOJHATH IPeoOpa3oBaHUs BBIPAKEHUH, COACPKALIMX CTENEHH C LEJNbIMH TOKa3aTelsIMU U
KBaJpaTHbIE KOPHH;

3) BBHINONHATH TOXIECTBEHHBIC MPEOOpPa30BaHMs PAMOHAIBHBIX BBIPAKCHHI HA OCHOBE MPaBUII
JeMCTBUI HAJl MHOTOYJICHAMH U alnreOpanyeckKuMu ApoOsmMu;

4) BBITIOJTHSATH Pa3JI0KEHUE MHOTOYWICHOB Ha MHOKHTEIIH.

Buinycknux noayuum 603mMoicHOCMb:

5) Hayuumbscs 8bINOIHAMb MHO20UAL08bLE NPEoOPA308AHUSA PAYUOHATLHBIX GbIPANCEHUL, NPUMEHSS
WUpoKuLl Habop cnocobos u NPUémos;

6) npumensmov mModcOeCmeeHHble NPeodPa3’06anus Ol peuleHus 3a0ay U3 PAasiuyHblX pazoenos
Kypca (nanpumep, OJisl HAX0HCOEHUS. HAUOONbUULE20/HAUMEHbIUUE20 SHAUEHUS GbIPAICEHUS).
YPABHEHU A

BrImyckHUK Hay4IHuTCs:

1) pemaTb OCHOBHBIE BH[bl PAL[MOHAIBHBIX YpaBHEHHMH C OJHOW MEPEMEHHOM, CHCTEMBI JBYX
YpaBHEHHI C IByMsI IEPEMEHHBIMU;

2) MOHMMATh YpaBHEHHE KaK BA)XKHEHIIYI0 MAaTEMAaTHYECKYI0 MOJENb JJIS OMHCAHUS U H3yYCHHS
pa3sHOOOpa3HBIX peabHBIX CUTYAIHiA, PEIIaTh TEKCTOBBIC 33/1a4H alreOpandecKuM METOI0M;

3) mpuMeHsATh rpaduyecKkue IMpeJICTaBICHUs Ui HMCCIEJOBAHUS YpPaBHEHUH, HCCIEIOBaHMUS U
pEILICHHs CUCTEM YPaBHEHUH C IBYMS TIEPEMEHHBIMH.

Buinycknux noayuum 603mModicHOCMb:

4) oenademv cneyuanbHLIMU NPUEMAMU PEUIeHUs YPAGHEHUL U CUCMEM YPAGHEHUl, YBEPEHHO
NPUMEHAMb annapam ypasHeHul 0Jis peulenus pasHooopasHulX 3a0ad U3 MamemMamuKy, CMeXCHbIX
npeomemos,

5) npumensamo epaghuueckue npeocmasnenus 0N UCCIE008AHUA YPAGHEHUN, CUCMeEM YPAGHEeHUI,
cooepacawux OyKeeHHbvle KO PuyueHmol.

HEPABEHCTBA

BrImyckHUK Hay4IHTCs:

1) noHUMAaTh U IPUMEHATH TEPMUHOJIOTUIO U CUMBOJIUKY, CBA3aHHBIE C OTHOIIIEHUEM HEPABEHCTBA,
CBOMCTBA YHMCIIOBBIX HEPABEHCTB;

2) pemiatk JIMHEIHbIC HEPABEHCTBA C OJJHON MEPEMEHHOM U UX CUCTEMBI;

Buvinycknux nonyuum 603mMoi#cHOCMb HAYUUMbCA:

3) pasHoobpasHbiM npuémam 0oKaA3amenbCcmea HepaseHCcms, YBEpeHHO NPUMEHAMb annapam
HepaseHcme O/ peuleHust pasHoOOPA3HLIX MAMeMamuyeckux 3a0ad u 3a0ay U3 CMEeNCHbIX
npeomemos, npaKmuKu,

OCHOBHBIE ITOHATHUS. YACJIOBBIE ®YHKIMHA

BhInmyckHUK Hay4uuTCs:

1) moHMMaTe W WMCIOJIb30BaTh (DYHKIIMOHAIBHBIC TOHSTHS W S3BIK (TEPMHHBI, CHMBOJINYECKHE
0003HAYCHHUS);

2) cTpouTh rpauku 3JIeMEHTApHBIX (DYHKIMIA; MCCIEeqoBaTh CBOMCTBA YMCIOBBIX (YHKIHMI Ha
OCHOBE U3yUY€HUS MOBEICHUS UX IPa(UKOB;

3) moHMMaTh (PYHKIUIO KaK BaKHEWITYIO MAaTEMaTHYECKYI0 MOJENb U OIMCAHHS TPOIECCOB U
SBJICHUH OKPY’KAIOIIETr0 MUPA, IPUMEHATh (YHKIMOHAIBHBIHN SI3bIK JUIS ONUCAHUSI U UCCIIEIOBaHUS
3aBUCUMOCTEH MEXTY (PU3NICCKIMHU BEINIHHAMHU.

BuinyckHux noayuum 603mM04CHOCMb HAYYUMbCAL

4) npoeooumv uccnedoeanus, CeA3aHHbIE C U3YYEHUEM CEOUCME (QYHKYUU, 6 MOM uucie ¢
UCNONb308AHUEM KOMNbIOMEPA; HA OCHOBe 2papuKo8 U3YYeHHbIX QYHKYul cmpoums 0Oonee
CNIOJHCHBLE 2paduKU (KYCOUHO-3A0aHHble, C «BbIKOIOMBIMUY MOYKAMU U M. N.);



5) ucnonvzosamv QYHKYUOHATbHbIE NPEOCMABIEHUs U C8OUCMBA (QYHKYUll Ol  peuleHus
Mamemamuyeckux 3a0a4 u3 pasiuyHulx pazoenos Kypca.

OITMCATEJIBHASI CTATUCTHUKA

BbIMyCKHUK HAay4WTCs HCIOJIb30BaTh IPOCTEHIIMEe CrnocoObl MPEJICTaBICHUS W aHalu3a
CTaTUCTHYECKHX JIaHHBIX.

Buinycknux nomyyum 603MONMCHOCMb Npuobpecmu NepeoHAHAIbHbIU ONbIM Op2aHu3ayuu coopa
OaHHLIX NpU  NPOBEOeHUU ONpoca OOWEeCMBeHHO20 MHeHUs, OCYWeCmsIamsb UX aHAIU3,
npeocmasisims pe3yibmamosl Onpoca 6 8uoe maoauybvl, OUaAzPammbl.

CJIVUAVIHBIE COBBITHS U BEPOSITHOCTh

BbInmycKHUK HAyYUTCS HAXOUTHh OTHOCUTEIBHYIO YaCTOTY ¥ BEPOATHOCTh CIIyYaitHOTO COOBITHS.
Buinycknux nonyuum 603mosxcHocms npuoopecmu onvim npoeeoeHUs Cry4aitblX IKCHEPUMEHMO8, 8
MOM YUCTEe C NOMOWbIO KOMNBLIOMEPHO20 MOOETUPOBAHUS, UHMEPNPEMAYUL UX PE3YTbIMAMOS.

9 ki1ace

PAIIMOHAJIBHBIE UMCITA

BrIimyckHuK Hay4nTes:

1) noHUMaTh 0COOEHHOCTH JIECITUYHON CUCTEMBI CUUCIICHHS,

2) BageTh MOHATHUSMHE, CB3aHHBIMHU C JISIMMOCTBIO HATYyPAIbHBIX YHCEIT;

3) BeIpakaTh ymMclia B 9KBUBAJICHTHBIX opMax, BbIOMpasi HanboJsee MoAXOASILy0 B 3aBUCHMOCTH
OT KOHKPETHOH CUTYyallUu;

4) cpaBHUBATh U YIIOPSAIOYHBATH PAITMOHAIBHBIC YHCIA;

5) BBINOJHATH BBIUYMCIICHUS C PALlMOHATIBHBIMH YHCIAMHU, COUYETas! YCTHbBIE U TMCbMEHHBIE MPUEMBI
BBIYMCIICHUH, IPUMEHSTH KaJbKYJISTOD;

6) MCII0JIb30BaTh MOHATHS U YMEHHUS, CBSI3aHHbBIE C IPOMOPLHOHAILHOCTHIO BETMUKH, POLIEHTAMU
B X0/IC PEIICHUSI MAaTEMaTHYECKUX 3aa4 M 33]]a9 U3 CMEKHBIX MTPEIMETOB, BBITIOIHATH HECIIOKHBIE
MPAaKTUYECKUE PACUETHI.

Buinycknux noayuum 603mModicHoCmy:

7) nO3HAKOMUMBCS C NOZUYUOHHBIMU CUCTNEMAMU CHUCTEHUS C OCHOBAHUAMU, OmauyHbvimMu om 10;
8) yenyoums u pazeums npedcmagienus 0 HAMmypaIbHbIX YUCLAX U CBOUCMBAX 0eIUMOCTU,

9) Hayuumvca ucnonvzoéamv Npuémsl, PAYUOHATUSUPYIOWUEBLIYUCTEHUS, NPUOOPECU NPUBLIYKY
KOHMPOAUPOBAMb BLIYUCTEHUS, 8bIOUPASI NOOX00AWUL OJisl CUMYAYUU CHOCOD.
JIEMCTBUTEJILHBIE YK CJIA

BrImyckHUK Hay4IHTCs:

1) ucnosb30BaTh HaYaIbHBIE MPEICTABICHUS O MHOXKECTBE JICHCTBUTENBHBIX YUCEIT;

2) BIafeTh MOHATHEM KBaJIPaTHOTO KOPHSI, IPUMEHSThH €TOB BHIYHCIICHUSX.

Buvinyckuux nonyuum 603mMoxicHOCHb:

3) pazsumsv npedcmasnenue o Yucie U YUCI08blX CUCMEMAXOM HAMYPALbHBIX 00 OeliCMEUMENbHbIX
yyces; 0 poiu 8bIYUCTIEHUN 8 YeTI08eYeCKOlU NPAKMUKe;

4) pazsums u yenyoums 3HaHus 0 0eCAMUYHOU 3anucu 0elcmeumenbHblX yucen (nepuoouieckue u
Henepuoouueckue opoou).

N3MEPEHU S, ITPUBJINKEHW S, OLIEHKU

BbIyCKHUK HAy4YUTCS:

1) wucnonmp30BaTh B XONE pEIICHHsS 3aqad DJEMEHTapHBIC TIPE/ICTABICHUS, CBS3aHHBIE C
npUOIMKEHHBIMYI 3HAYEHUSIMU BEJTHYMH.

Buinycknux noayuum 603mModicHocmy:

2) noHamv, 4mMo UUCI08ble OAHHBIE, KOMOpble UCHONbL3YIOMCAONL XAPAKMEPUCTUKY 00BEeKmMOo8
OKpyJHCauie2o  mMupa, AGIAI0MCA  NPeUMyWecm8eHHo  NPUOIUINCEHHbIMU, UYMO NO  3anucu
NPUOTUINCEHHBIX 3HAYEHUU, COOEPHCAUUXCS 8 UHPOPMAYUOHHBIX UCTMOUHUKAX, MOINCHO CYOUMb O
NO2PeutHoCmuy NPUOTIUINCEHUSL,

3) nowams, UMO NOSPEUHOCMb pPe3YTbMAma BbIYUCTEHUNOONNCHA Oblmb CousMepuma ¢
NO2PEULHOCMBIO UCXOOHBIX OAHHBIX.



AJITEBPAMYECKUE BbIPAXKEHUA

BeinmyckHUK Hay4uuTCs:

1) BhIameTh TOHATHSAMH «TOXIECTBO», «TOXIECTBEHHOE IIpeoOpa3oBaHME», pellaTh 3ajadd,
cojiepkanire OyKBeHHbIE JaHHbIe; paboTaTh ¢ POpMyIaMu;

2) BBINOJHATH TpeoOpa30BaHUs BBIPAKCHUH, COJEPKAIMX CTENEHH C IENbIMH TOKa3aTelsIMUA |
KBaJpaTHbIC KOPHH;

3) BBINONHATH TOXJECTBEHHBbIE NMPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAKEHMH HA OCHOBE IPaBUII
JecTBUI HaJl MHOTOYJICHAMUH aJTreOpandecKuMu IpoOsiMu;

4) BBITIOTHSATH Pa3JI0)KEHNE MHOTOWICHOB Ha MHOKHTEITH.

Buvinycknux nonyuum 603mMoiCHOCIb:

5) Hayuumbscs 86INOIHAMb MHO20UAL08bIE NPEOOPAZ08AHUAPAYUOHATLHBIX BbIPANCEHUU, NPUMEHSLS
WUpOKULl HAbop cnocobosu NPUEMO8s;

6) npumensmob mModcoecCmeeHHble NPeodPa308anus 0l peueHus 3a0ay U3 PAasiuyHblX pazoenos
Kypca (Hanpumep, 015 HAX0HCOEHUs HAUOOIbULe20/HAUMEHBULE20 3HAYUEHUS BbIPANCEHUSL).
YPABHEHU A

BrlIlTyCKHUK Hay4YuTCs:

1) pemarb OCHOBHbBIE BHJIbl PAL[MOHAJIBHBIX YPABHEHHH C OJHOWIIEPEMEHHOH, CHUCTEMBI JBYX
YpaBHEHHI C IByMsI IEPEeMEHHBIMU;

2) MOHMMATh YpPaBHEHHE KaK BAXHEHIIYI0 MaTEMAaTUYECKYyIOMOJENb ISl ONMUCAHUS U HU3Y4YECHUs
pa3sHOOOpa3HBIX PeaTbHBIX CUTYAIHi, PEIIaTh TEKCTOBBIC 33/1a4H alreOpandecKuM METOI0M;

3) mpuMeHsATh TpaduuecKue MPEeICTaBICHUS M HCCIEAOBAaHHUAYpPABHEHUH, HCCIENIOBaHUSA H
pEIIeHHs CHCTEM YPaBHEHUH C IBYMSTIEPEMEHHBIMH.

Buinycknux noayuum 603mM0odCHOCMb:

4) oenademv cneyuanbHLIMU NPUEMAMU PEUEHUs VYPABHEHUUU CUCMEM YPABHEHUl, Y8epPeHHO
NPUMEHAMb annapam ypasHeHUutiois peueHus: pazHoooOpasHblx 3a0ay uz MamemamuKu, CMeHCHbIX
npeomemos, npaKmuKu,

5) npumenamo epaghuueckue npeocmasnenus 0N UCCLE008AHUA YPAGHEHUN, CUCMeEM YPAGHEeHUI,
cooepacauux O6yKeeHHbIeK0IPDuUYUeHMbI.

HEPABEHCTBA

BrImmyckHUK Hay4IuTCs:

1) noHUMAaTh U IPUMEHATH TEPMUHOJIOTHIO U CUMBOJIUKY, CBA3aHHBIE C OTHOILIIEHUEM HEPABEHCTBA,
CBOMCTBA YHMCIIOBBIX HEPABEHCTB;

2) pemaTh JMHEWHBbIE HEPABEHCTBA C OAHON MEPEMEHHOM M MXCHCTEMBI; pellaTh KBaJpaTHbIE
HEpaBEHCTBA C OMOPOH Ha rpaduUecKue MPeACTaBICHUS;

3) npuUMEeHATH annapar HepaBEeHCTB IS PELISHHUs 3a1a4 U3 pa3IMYHbIX Pa3/IeNoB Kypca.

Buinycknux noayuum 603mM0ocHOCMb HAYYUMbCAL:

4) pasznoobpasnbiM npuémam O00KA3amenbCmea HEepaeeHCms, Y8epPeHHO NPUMEHAMb annapam
HepaseHcme Ol peuleHusi  pAa3HoOOpA3HLIX — MameMamuyeckux 3a0ay u 34044 U3
CMEJHCHBIXNPEOMEMO8, NPAKIMUKU

5) npumenameo epaguueckue npedcmasienus OJisl UCCIEO08AHUS HEPABEHCME, CUCIEM HEPABEHCME,
cooepoicauyux byKgenHvle Koaghduyuenmol.

OCHOBHBIE ITOHATHU . YACIIOBBIE ®YHKIMHA

BeinmyckHuK Hay4uuTcs:

1) moHMMAaTh W HWCHOJB30BATh (YHKIMOHAIHHBIE TMOHSATHS HS3BIK (TEPMHHBI, CHMBOJUYECKHE
0003HAYCHHUS);

2) cTpouTh rpaduKu 3JIEMEHTAapHBIX (DYHKIMI; MCCIIEOBATHCBOMCTBA YUCIOBBIX (YHKIUN Ha
OCHOBE U3yUY€HUs MOBEICHUS UXTPaPHUKOB;

3) nmoHuMMaTh (QYHKIMIO KaK BaXHEHMIIYI0 MAaTEMaTHYECKYI0 MOJEb JUIsl OMHCAHMS MPOLIECCOB U
SBJICHUI OKPY’KAIOIIEr0 MUPA,IPUMEHATH ()YHKIIMOHAIBHBIN S3bIK JUIsI OMIMCAHUS U UCCIIET0BAHUS
3aBUCUMOCTEH MEXTy (PU3NICCKIMHU BEINIHMHAMH.

Buinycknux noayuum 603M0HCHOCMb HAYYUMbCA



4) npoeooumv uUCCIe008aHUS, CEA3AHHbIE C U3YYEHUeM CBOUCMBMYHKYUL, 6 MOM uucie ¢
UCNONb308AHUEM KOMNbIOMeEPd, HAOCHO8e 2pAhUKO8 U3VHEeHHbIX QYHKYyull cmpoums Oofee
CNLOdICHbIE epaduKu (KYCOUHO-3A0anHble, C «BLIKOIOMbBIMUY MOYKAMUU M. N.);

5) ucnonvzosamv DYHKYUOHANbHBIE NPEOCMABNeHUs U C80UCMB8A (QYHKYull Ol peuleHus
MamemMamuyeckux 3a0a4 U3 pasiuyHulx pazoenos Kypcd.

YHUCJOBBIE ITOCJIEAOBATEJIBHOCTU

BrImmyckHUK Hay4uTCs:

1) moHMMaTh W UCIOJB30BAaTh S3BIK IMOCIEAOBATEIBHOCTEH (TEPMUHBI, CHMBOJHYECKUE
0003HauYEHN);

2) npuUMEHATh (POPMYJIbI, CBSI3aHHBIC C ApU(PMETUUYECKON M TeOMETPUYECKOH MpOrpeccusiMu, U
armapar, cOpMHPOBAHHBIM TPH U3YYCHUHU JPYTHX Pa3lelioOB Kypca, K pEIICHHIO 3a/1ad, B TOM
YHCIJIEC KOHTEKCTOM M3 PEabHOW JKU3HHU.

Buinycknux noayuum 603M04CHOCMb HAYYUMbCAL:

3) pewamv KoMOUHUpOBAHHBIE 3a0aYlU C NPUMEHEHUeM QOpMYL N-20 4YleHd U CYMMbl Nepebix N
YleH08  apugpmemuueckouu  2eoMempudeckol  Npocpeccuil,  NPUMEHSs — NpU  IMOM
annapamypasHeHull U HepageHcms,

4) nonumamov apugmemuueckyro u 2eoMempudecKyro Npocpeccuu Kaxk (QYHKYuu HAmypaibHO20
apeymeHma, cea3vl8amobapumMmemuiecKyro npocpeccuro ¢ IUHEUHbIM POCIOM, 2e0MEeMPU4ecKyro ¢
9KCHOHEHYUATIbHBIM POCHIOM.

OIIMCATEJIbHAA CTATUCTUKA

BBITyCKHUK ~ HAy4YHMTCSl HMCIIOJIBb30BaTh MNPOCTEHIIME CHOCOOBIIPEACTABICHUS W aHalu3a
CTaTHCTHYSCKHUX TAHHBIX.

Boinycknux nomyuum 603MoACHOCMb npuobpecmu NepeoHAYANbHBII ONbIM OpeaHu3ayul coopa
OGHHBIX NPU  NPOBEOeHUU ONpoca OOWECMBEeHHO20 MHEHUs, OCYWeCMEIams UX aHaIu3,
npeocmasisims pe3yibmamsl ONpoca 8 sude mabauysl, OUASPAMMUL.

CJIVUYAVIHBIE COBBITHS U BEPOSITHOCTh

BhIlTycKHUK Hay4UTCS HAXOAUTh OTHOCHTEIIFHYIO YaCTOTY U BEPOATHOCTD CIIy4aifHOTO COOBITHSI.
Buinycknux noayuum 603mM0o4cHOCMb NPUOOpecmu onvlm npo8edeHUst CLIYYAlHbIX IKCHEPUMEHMO8, 8
MOM Hucie ¢ NOMOWbIOKOMILIOMEPHO20 MOOEIUPOBAHUSL, UHMEPNPEMAYUL UX PEe3YTbMAMO8.
KOMBMHATOPUKA

BeilTyckHUK HaydyuTCs pemiath KOMOMHATOPHBIC 3a/a4d Ha HAXOXK/ICHHE Yucia OOBEKTOB HIIH
KOMOWHAIH.

BoinyckHuk noayuum 803MONICHOCIb HAYYUMbBCS HEKOMOPbIM CHEeYUANIbHbIM NPUEMAM peleHus
KOMOUHAMOPHBIX 3A0aH.
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