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l. IInanupyembie pe3yabTaThl 0CBOCHHUS Y4eOHOI0 peaMera
«AJareodpa»

W3ydyeHne wMaTeMaTHKU 10 JAHHOH MporpamMme crocoOcTByeT (OPMUPOBAHHIO Y
yUYalIUXCs JIMYHOCTHBIX, MeETarpeIMeTHBIX U TPEAMETHBIX Ppe3ylbTaTOB OO0y4YeHHUs,
COOTBETCTBYIOIIMX TpeOoBaHMsIM  (eAepallbHOTO0  TOCYAapCTBEHHOTO  00pa3oBaTEIHLHOTO
CTaHJapTa OCHOBHOTO OOIIET0 00pa30BaHusI.

JUYHOCMHbLE:
1) cdhopMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIICHHSI K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH,
00yJaronmxcsi K caMOpPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIMH K OOYYECHHUIO U
MO3HAHUIO, BHIOOPY HanbpHElero oopa3oBaHusl Ha 0a3e OPUEHTUPOBKH B MHpe Mpodeccuil u
Mpo(eCCHOHANBHBIX ~ TPEIIOYTEHUH,  OCO3HAHHOMY  IIOCTPOCHUIO  WHIUBUAYATbHON
00pa30oBaTeNbHOIN TPACKTOPUH C YIETOM YCTOMUMBBIX MMO3HABATEIBHBIX HHTEPECOB;
2)  c(hOpMHPOBAHHOCTH IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHKHY;
3) chopMHpOBaHHOCTH KOMMYHUKATHUBHONH KOMITETEHTHOCTH B OOIIEHUH M COTPYIHUYICCTBE CO
CBEPCTHHKAMH, CTAPIINMH U MJIQANIMMHU, B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH yueOHO-
HCCJeI0BaTeNIbCKON, TBOPUECKON U IPYIUX BUJAX JIEATEIbHOCTH;
4) yMmeHHE SCHO, TOYHO, TPAaMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW M MHUCHMEHHOH peud,
MMOHUMATh CMBICI TIOCTaBJICHHOMN 3aJ]aul, BHICTPAUBATh apryMEHTAINIO, IPUBOJAUTH TPUMEPHI U
KOHTPIIPUMEDBI;
5) nmpencraBieHHEe O MAaTeMAaTHYECKOW Hayke Kak cdepe 4erIoBeUeCKOW AesITeIbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAYUMOCTH IS Pa3BUTHS [TUBUIIA3AIIHH;
6) KpPUTUYHOCTH MBIIUICHHUS, YMEHHE PACIIO3HABAThH JIOTHUECKU HEKOPPEKTHBIE BbICKA3bIBAHUS,
OTIINYATh THIIOTE3Y OT (paKTa;
7)  KpeaTUBHOCTb MBIIIJICHUS, WHULMATHBA, HAaXOIYMBOCTb, AKTUBHOCTb IPU pPELICHUU
anredpandecKux 3ajad;
8) yMeHue KOHTPOJIUPOBAThH MPOLIECC M Pe3yNIbTaT Y4eOHON MaTeMaTUYeCKOM e TEIbHOCTH;
9) cmocOOHOCTH K SMOIMOHATHPHOMY BOCTIPUSITUIO MATEMATHYECKUX OOBEKTOB, 3aja4, PEIICHUH,
pacCyXIeHUM.

Memanpeomemuovle:
1) yMmeHHe caMOCTOATEIbHO IUJIAHUPOBATh AaJbTEPHATUBHBIE IYTH JOCTH)KEHUS LIEJeH,
OCO3HAHHO BBIOWpATh HanOoee d3PPeKTUBHBIE CTIOCOOBI pelieHrs YIeOHBIX U MTO3HABATEIHHBIX
3azad.
2) yMEHHE OCYIIECTBISATh KOHTPOJIb MO pPe3yldbTaTy WU IO CIOCOOYy JEWCTBUS Ha YpPOBHE
MIPOU3BOJIBLHOTO BHUMAHHUS U BHOCUTH HEOOXO0IUMbIE KOPPEKTHUBBIL;
3) yMeHHe aJeKBaTHO OIICHUBATh IMPABHILHOCTh WJIA ONIMOOYHOCTH BBITIOJHEHUS YYCOHOM
3aa4n, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelleHus,
4) O0CO3HAaHHOC BJAJICHUE JIOTHYCCKUMHU JEHCTBUSIMHU ONPEICICHHUS TOHATHN, OO0OOIICHHUS,
YCTaHOBJICHHS aHAJIOTUH, KiIaccu(UKAIlMK Ha OCHOBE CaMOCTOSITEIBHOIO BHIOOpA OCHOBAHUN U
KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBS3CH;
5) yMeHHe ycTaHaBIUBATh MPUYUHHO-CIIEICTBEHHBIC CBSI3U; CTPOUTH JIOTHUECKOE PacCyXKIIEHHE,
YMO3aKJTFOUeHHE (MHIYKTUBHOE, ISAYKTHUBHOE U 110 AaHAJIOTHH ) W BBIBOJIBI;
6) ymeHue co3daBaTh, MPUMEHSITh U MPEOOpPa3OBHIBATH 3HAKOBO-CHUMBOJIMUYECKHE CPEICTBA,
MOJICIT ¥l CXEMBI JJIS PEIICHUsT yIeOHBIX U TTO3HABATEIIbHBIX 33]1a4,
7) yMeHHE OpraHM30BBIBATh y4eOHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUUTEJIEM U CBEPCTHHKAMHU: OTPEIEISITh EH, pacupeesienne GyHKIMA U PoJIed yIaCTHUKOB,
B3aMMOJICIICTBIE U 00IIMe CIOcOObl paboThl; yMEHHE padoTaTh B TPYMIE: HAXOAUTH OOIIee
pelieHre W paspeniath KOHQIMKTHI Ha OCHOBE COTJIACOBAHUS TO3WIIMA W ydeTa HHTEPECOB,
CIIymaTth napTaépa; GopMyaupoBaTh, ApryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHUE;
8) cdhopMHpPOBAaHHOCTH Y4eOHOW W OOIIENOIH30BATEILCKOW KOMIIETEHTHOCTH B 00JacTH
WCIOJIb30BaHUsl HH(OPMAUNOHHO-KOMMYHUKAMOHHBIX TexHojorui (MKT-koMmereHTHOCTH);



9)  nepBoHayalbHBIE MpPEACTaBIEHUS 00 HJIEIX M O MeToJax MaTeMaTHKH Kak o0
YHHUBEPCAJIbHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJCIMPOBAHUS SIBIIEHUN U MPOLIECCOB;
10) ymeHue BUAETh MaTeMaTHUYECKylO0 3a/lady B KOHTEKCTE MPOOJIEMHOM CHUTyallud B APYrUX
JUCIUIUINHAX, B OKPY)KAIOIIEH KU3HU;
11) yMeHHe HaXOAWUTh B PA3IMYHBIX MCTOYHHMKAX MH(OpMAIUIO, HEOOXOAUMYIO JJIsi pEelIeHUs
MaTeMaTHYeCKUX MpoOJeM, M MpPEICTaBIsATh €€ B MOHATHOM (opMe; MPUHUMATh PEIICHUE B
YCIIOBUSIX HEMOJIHON 1 N30BITOYHON, TOUHOM U BEPOSTHOCTHON MH(OpMAIIH;
12) yMeHue NMOHMMAaTh M HUCIOJbB30BaTh MAaTEMaTHUECKHE CPEICTBA HAIJIJHOCTU (PUCYHKH,
YEPTEXKH, CXEMBI U JIp.) I WIUIIOCTPALIUHU, UHTEPIIPETALIMH, apTyMEHTALUY;
13) ymeHue BbIABUTaTh TUIOTE3bI IPU PEIICHUHU YUeOHBIX 3a/1a4 U MOHUMATh HEOOXOIUMOCTb UX
IIPOBEPKHY;
|4) yMeHue NpUMEHSATh HMHIYKTUBHbIE M JEAYKTUBHBIE CIIOCOOBI pacCyXIEHUH, BHUIETh
pa3IuyYHbIE CTpATETUU PELICHMs 3a/1ay;
15) mnoHMMaHME CYIIHOCTH aJrOPUTMHYECKHX MpPEANUCAaHUNH U yMEHHUE [eHCTBOBAaTh B
COOTBETCTBHUHM C ITPEIIOKEHHBIM aJITOPUTMOM,;
16) ymeHue camMOCTOSITENIbHO CTaBUTh LIEJIH, BHIOMPATh U CO3/1aBaTh aJIFOPUTMBI JUIsl PEILICHUS
y4eOHBIX MaTeMaTHYECKUX Mpobiem;
17) yMeHue IIaHUPOBaTh U OCYLIECTBIAThH JESATEIbHOCTh, HAPABIECHHYIO Ha pElIEHHE 3ajad
HCCIIEI0BATENILCKOIO XapaKkTepa.

npeomemmboie:
1) ymenue paboTath ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPUPOBAaHUE, H3BJICUCHHE
HEOOXOaUMON HH(pOpMAIMKM), TOYHO W TPAaMOTHO BBIPAKAaThb CBOM MBICIM B YCTHOM U
MIMCBMEHHOW peuH, NPUMEHSS MaTEMaTHUECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, MCIIOJIb30BaTh
pa3JINYHbIC S3BIKH MAaTEeMAaTUKH (CIIOBECHBIN, CUMBOJWYECKHM, Tpaduueckuii), 000CHOBBIBATh
CYXJIEHUS, TPOBOJIUTH KIIACCU(PHKAIINIO, JOKA3bIBATh MATEMATUYECKUE YTBEPKICHUS;
2) BiageHue O0a30BbIM IOHATHMHBIM anmapaToM: MMETh INPEACTaBICHUE O 4HUCIIe, BIAJCHUE
CHUMBOJIBHBIM SI3BIKOM anreOpbl, 3HAHUE JJIEMEHTAPHBIX (YHKIMOHAIBHBIX 3aBUCHUMOCTEH,
(opMHpOBaHKE IPEJCTABIEHUN O CTATHCTUYECKHUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUpPE U O
pa3IMYHBIX CIIOCO0AaX WX H3BJICYCHMS, 00 OCOOCHHOCTSAX BBIBOJOB M IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN Xapakrep;
3) yMeHuEe BBINOJHATH alreOpanvyeckue IpeoOpa3oBaHMs PALMOHAIBHBIX BBIPAKEHUI,
IPUMEHATh UX JUIsl pelieHHs y4eOHBIX MaTeMaTH4eCKMX 3aJady M 3a]ad, BO3HHUKAIOIIUX B
CMEXHBIX YUEOHBIX IpeMeTax;
4) yMeHue TOJb30BaThCS MaTeMaTHUYECKUMH (OpPMYyJIaMH M CaMOCTOSITENIBHO COCTaBIIATh
(GopMyJIBl 3aBHCHMOCTEH MEXIy BEIWYMHAMU Ha OCHOBE OOOOIIEHHS YaCTHBIX CIy4aeB M
JKCHEPUMEHTA;
5) yMeHue pelaTh JMHEWHbIE U KBaJApaTHbIE YpaBHEHUS U HEPABEHCTBA, a TAKXKE MIPUBOJUMBIE K
HUM YpaBHEHHs, HEPaBEHCTBA, CHUCTEMBl; NPUMEHATh TIpaduyeckue NpeiCTaBICHUs I
pelIeHNs U WCCIIEI0BaHUsl YPAaBHEHUM, HEPaBEHCTB, CUCTEM; IPUMEHSTh IOJYyYEHHbIE YMEHUS
JUI peLIeHMs 3a7a4 U3 MaTeMaTUKH, CMEKHBIX IIPEIMETOB, IPAKTUKH;
6) oBnaieHue CUCTEMOMN (PYHKIIMOHAIBHBIX TIOHATHH, ()YHKIMOHAIBHBIM S3BIKOM U CUMBOJIMKOH,
YMEHHUE CTPOUTh rpaduku (GPyHKIMH, ONUCHIBATh UX CBOMCTBA, UCIOJIB30BaTh (PYHKIIMOHAIBHO-
rpaduueckue NpeaAcTaBiICHUS Ui ONKCAHUS U aHalM3a MAaTeMaTHYEeCKUX 3a/ad U peallbHbIX
3aBHCHUMOCTEH;
7) OBnajeHHE OCHOBHBIMU CIOCOOAMM NPEJACTABICHUS aHAJIW3a CTATUCTUYECKUX JaHHBIX;
YMEHUE pellaTh 3a/1a4l Ha HAXOXK/IEHUE YaCTOThI U BEPOSITHOCTH CITydaifHBIX COOBITHH,
8) yMeHMe NpPUMEHSATh W3YUYEHHbIE MOHSATHS, Pe3yJlbTaThl U METOJAbl NPHU pPEUICHUM 3a7ad U3
pa3IM4YHBIX pa3leloB Kypca, B TOM 4HCIE 3a7ad, HE CBOISIIMXCS K HENOCPEICTBEHHOMY
MIPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.



Ilpeomemmnsie peszyromamul 00yuenus anzeope ¢ 7-9 knaccax
PAIIMOHAJIBHBIE YUCITA

BreimyckHUK Hay4HTCA:

1) moHMMAaTh OCOOEHHOCTH JECATUYHON CUCTEMBI CUHCIICHUS;

2) BianeTh MOHSATUSMH, CBSI3aHHBIMU C JIETUMOCTBIO HATYPalbHBIX YHCET;

3)BBIpaXKaTh YKCIa B 3KBUBAJICHTHBIX (JOpMax, BHIOMpas HAanOOIIee MOIXO/ISIIYIO B
3aBUCHUMOCTHU OT KOHKPETHOMN CHUTYaIlHH;

4) cpaBHUBATH U YNOPSAJOYNBATH PALIMOHATIHHBIC YHCIIA;

5) BBIMONHATH BHIYUCICHUS C PAIlMOHATFHBIMU YHCIIAMHU, COYETasi YCTHBIE W MMCbMEHHBIE
pUEMBI BEIYUCIICHHUH, IPUMEHEHNE KaIbKYIATOPA;

6) MCIIOJIL30BAaTh MOHATHUS U YMEHUS, CBA3aHHbIE C MPONOPLUOHATBHOCTHIO BEJIHYHH,
MPOIICHTAMH B XOJI€ PEIICHUS] MaTEMAaTHYECKHX 3a/1a4 M 33]]a9 U3 CMEKHBIX IIPEIMETOB,
BBINOJIHATH HECJIOXKHBIE TPAKTUYECKHE PACUETHI.

Buvinyckuux nonyuum 603mMoiCHOCHb:

7) RO3HAKOMUMbCS ¢ NOSUYUOHHBIMU CUCIEMAMU CYUCTIeHUsL C OCHOBAHUAMU, OMIUYHBLMU
om 10;

8) yenybumos u pazeums npedcmasieHus 0 HamypaibHblX YUCAX U CBOUCNBAX OeNUMOCTMIUL;

9) Hayuumsbcs UCNONIL308AMb NPUEMBL, PAYUOHATUSUPYIOWUE 8bIYUCTIeHUs, NpUobpecmu
NPUBLIYKY KOHMPOIUPOBAMb 8bIYUCLEHUS, bIOUPASL NOOXOOAWULL OJIsL CUMYAYUU CHOCOO.

JIEMUCTBUTEJILHBIE UYMCJIA

BbIITyCKHUK Hay4duTCS:

1) ucnonp30BaTh HauaJIbHbBIE PECTABICHUS O MHOXKECTBE JI€HCTBUTEIBHBIX YHCEIL;

2) BIaAeTh MOHATHEM KBAAPATHOTO KOPHS, IPUMEHSTH €T0 B BHIYUCICHUSX.

Buvinycxknux nonyuum 603modrcHocms.

3) passums npedcmasienue o Yucie U YUCI08bIX CUCEMAX OM HAMYPATbHBIX 00
0elicmBUmMenbHbIX YUcesl;, 0 POJiU bIYUCTIEHUL 8 Yell08e4eCKOll NPaKmukKe;

4) pazeumo u yenyoumo 3HanHUsl 0 0eCAMUYHOU 3aNUCU OeUCMBUMEeTbHbIX YUCe]l
(nepuoouueckue u Henepuoouueckue opoou)

N3MEPEHUS, TMTPUBJIMKEHNW A, OLIEHKN
BoimyckHuK Hay4uTCs:
1) ucronp30BaTh B XOJIC PELICHHS 3a1ad DJICMEHTApPHBIC IPEICTABICHHS, CBSI3aHHBIC C
NpUOIKEHHBIME 3HAYEHUSIMU BEJIMYHH.

Buvinycknux nonyuum 603modHcHocms.:

2)nonsimo, Ymo Yuci08vle OaHHbLE, KOMOPbLE UCNOALIVIOMCSL OJIs XAPAKMEPUCTUKU
00bEKMOB OKPYHCAOUe20 MUPA, AGTAIOMCS NPEUMYUYECTEEHHO NPUOTUNCEHHBIMU, YMO NO
3anuUcu NPUOTUNCEHHBIX 3HAUEHUL, COOEPHCAUUXCS 8 UHDOPMAYUOHHBIX UCOYHUKAX, MONCHO
CyoOums 0 NO2PeutHoCmuy NPUOTUNCEHUS,

3)nonsms, umo nocpewHocme pe3yibmama SblYUCieHUll QOINCHA ObIMb COUSMEPUMA C
NOSPeUHOCMbIO UCXOOHBIX OAHHDIX.

AJITEBPAUYECKUE BBIPAXKEHUA

BbIlTyCKHUK HayduTCS:

1) BnaseTh MOHATHSIMHU «TOXKIECTBOY», «TOXKIECTBEHHOE MPe0Opa30oBaHKey, PEIIaTh 3aauH,

coJieprkalie OyKBEeHHbIE JaHHbIE; paboTaTh C popMyIamu;

2) BBINIONHATH  MPeOOpa30BaHMsl  BBIPAXKEHHH, COACPIKALIMX CTEMEHH C  IEJIbIMU

MOKa3aTesIMU U KBaJpaTHBIE KOPHH;
3) BBIMOJNHATH TOXKACCTBEHHBbIC MPEOOPa30BaHMsl PAIMOHAIBHBIX BBIPAXKCHHH HAa OCHOBE
NpaBWI IEHCTBUN HAJl MHOTOWICHAMH M alreOpandecKuMu Ipo0sMu;
4) BBITIOJNHATH PA3JI0KEHNE MHOTOWICHOB HA MHOYKHTEIIH.
Buinycknux nonyuum 6osmodrcHocms.
S)Hayuumovcsa 8bINOIHAMbG MHO20ULA208ble NPeodPA308AHUS DAYUOHATILHBIX BbIPANCEHUL,
NPUMEHSSL WUPOKULL HAOOp CnOCOO08 U NPUEMOS.



6) Hayuumvcs npumensimo MoONCOeCMEeHHble NPeodPaA306anus 0N PEueHus 3a0ay U3
PA3IUYHBIX  pa30enos Kypca (Hanpumep, Ol HAXOHCOeHUs. HAUOOIbULe20/HAUMEHbUUE2O
3HAYEHUS BbIPANCEHUS]

YPABHEHUA

BhINMyCKHUK HAay4HTCS:

1) pemath OCHOBHBIC BUJIbI PAIMOHAIBHBIX YPAaBHEHUH C OJHON MEPEMEHHOM, CHUCTEMBI
JIBYX YpPaBHCHHU C JBYMs TEPEMECHHBIMU;

2) TOHUMATh YpaBHEHHE KaK BAXXHCHIIYIHO MAaTEMATHYCCKYIO MOJACIb JJIS ONUCAHHS U
M3YYCHHS Pa3HOOOPA3HBIX PEaNbHBIX CHTYAIlHi, periaTh TEKCTOBBIC 3aJa4yd alreOpandecKuM
METOJIOM;

3) npuMeHATh,  TrpaUUecKWe  TPEJCTABICHHUS  JUIT  HCCICJAOBAaHUS YpPaBHCHHU,
WCCJICIOBAHUS U PEIICHHUS CHCTEM YPABHEHHI C JIByMsl IEPEMEHHBIMH.

BoinyckHUK noayuum 603mMONCHOCMb:

4)osnademsv CREYUATbHLIMU NPUEMAMU PEUeHUs YPAGHEHUNl U CUCeM VPAGHeHUl,

VBEPEHHO NPUMEHAMb annapam YpasHeHuul Oisi peuleHus PAa3HOOOPA3HbIX 3a0ad U3

MAMemMamuKu, CMeXCHbIX NPeOMemos, NPAKMUKU,

5) npumensmo cpachuueckue npedcmasnenus Onsl UCCIEO0BAHUS VPABHEHUL, CUCMEM

ypasHeHuil, cooeparcaumux OyKgeHHvle KOIPduyueHmoi.

HEPABEHCTBA
BomyckHuk Hay4uTes:
1) moHMMAaTh M TPUMEHATh TEPMHUHOJOTHIO M CHUMBOJMKY, CBSI3aHHBIE C OTHOIIEHUEM
HEPAaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;
2) pemaTh JUHEHHBIE HEPABEHCTBA C OJHOM TEPEMEHHOM M UX CHUCTEMBbI; pelaTh
KBaJI[paTHbIE HEPABEHCTBA C ONOPON Ha TpadUyecKue IMpeaCTaBICHUS;
3) NPUMEHATH anmapaT HEPABEHCTB VI PEIICHHUS 33/a4 U3 Pa3JIMUHBIX pa3ZesioB Kypca.
Buinyckuux nonyuum 603MOMCHOCHb HAYYUMbCA:
5) pasnoobpasHvim npuemam O0OKA3AMeNbCM8ad HepageHcme, VE8ePeHHO NPUMEHAMb
annapam HepaseHcms Ol peuleHUuss pa3HOOOPA3HBLIX MAMeMamuideckux 3a0ay u 3aoad
CMECHBIX NPeoMemos, NPAKMUKU,
6) npumenams cpaguueckue npeocmasieHus 01 UCCIEO08AHUS HEPABEHCME, CUCIeM
HepaseHcma, cooepicawux OyKeeHHvie KOID@uyueHmol.

OCHOBHBIE TIOHATHUA. YNUCIIOBBIE ®YHKINN

BbinmyckHUK HayduTCs:

1) moHMMaTh ¥  WCNOJIB30BaTh  (YHKIHMOHAJIBHBIE TOHSATHS M SI3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE O0O03HAUCHMS);

2) crpouth rpadUKH DIEMEHTapHBIX (DYHKIIHIA; HUCCIEAOBATh CBOMCTBA YHCIIOBBIX
(GyHKLIMH HA OCHOBE M3y4€HHsI MOBENEHHs UX I'paUKOB;

3) noHuMaTh (YHKIMIO KAaK BA)KHEHIIYI0O MaTEeMAaTHUYECKYI0 MOJelb JUIsl ONHMCAaHUA
IPOLIECCOB M SIBICHUH OKPYXKAIOLIETO MHUPA, NMPUMEHATh (YHKUMOHAIBHBIM S3bIK IS
OIMCAHWS W MCCJIEOBAHUS 3aBHUCHUMOCTEH MeXIy (GU3NYECKUMH BEITMYHMHAMHU.

BuinyckHux noayuum 603MONCHOCMb HAYUUMbCA:

4) npoeooums uCcie008aHUsA, CEA3AHHbIE C U3VUEHUEeM CEOUCME (QYHKYUL, 8 MOM Yucie c
UCNONb3068AHUEM KOMNbIOMEpPA, HA OCHOGe 2paAQuKo8 U3YYeHHBIX QYHKYUL cmpoums Oo.ee
CNI0JICHbLE 2PpAPUKU (KYCOUHO-3A0aUHble, C «BbIKOIOMBIMUY MOYKAMU U M.N.);

5) ucnonvzosamv GyHKyUOHANLHBIE NpeOCMABNeHUs U C8OUCMEa QYHKYULl Ol peuleHus
MamemMamuyecKux 3a0ay U3 pasiuiHblx pazoenos Kypca.

YUCJIOBBIE ITOCJIIEAOBATEJIBHOCTU

BeImyckHUK HayduTCS:

1) moHMMaThb M MCIOJIB30BaTh SA3BIK MOCIENOBATEIbHOCTEH (TEPMHHBI, CHMBOJIMYECKHE
0003HaYCHMS ),



2) npuMeHATh (GopMynbl, CBs3aHHBIE C  apUPMETHYECKOH U  TeOMETPHYECKON
MPOrPEeCcCHsSIMH, W ammapar, CHOPMHUPOBAHHBIN TPH M3YYCHHH JPYrUX pasleioB Kypca, K
PCIICHHIO 3a/1a4, B TOM YHCJIC C KOHTEKCTOM W3 PeajbHOM KU3HHU.

BuinyckHUK noayu4um 603mMONCHOCMb HAYYUMbCA:

3) pewiamv KOMOUHUPOBAHHBLE 3A0AUU C NPUMEHEHUEM POopMYT N-20 YNEHA U CYMMbL NEePEbIX
NuieHo8 apugmemuyecKol U 2eoMempudeckou npocpeccutl, NPUMeHsms npu SMOM annapam
VpasHeHull U HEPAGEHCME,

4) noHumamv apugpmemuyeckylo U 2eoMempuvecKyro npocpeccuu Kaxk —QYHKyuu
HAMypaibHo20 ap2ymMeHma, Ces3vl8ams apugmemuyeckyro npocpeccuio ¢ JUHelHbIM POCHIOM,
2e0MeMPUUECKYIO — C IKCNOHEHYUATbHBIM POCHOM.

OIINCATEJIbBHASL CTATUCTHUKA

BBITyCKHUK HAy4YUTCS HCIIOJB30BAaTh IMPOCTEHUINUE CIIOCOOBI #PEICTABICHHUS W aHAIH3a
CTAaTHUCTUYECKUX JAHHBIX.

BoinyckHux nomyuum 803MONMCHOCHb NpUoOpecmu NepeoHAYAIbHbIL ONbIM OPSAHUZAYUU
cOopa OaHHBIX NPU NPoGedeHUU ONpoca 0OUIeCMBEHHO20 MHEHUS, OCYWeCMEIamb UX AHAIU3,
npeocmasiamos pe3yibmanmol ONPoca 6 uoee maobauysl, OUASPAMMDBL.

CJIYYAMHBIE COBBITUS Y BEPOSITHOCTh

BBITyCKHUK HAay4uTCsl HAaXOAHWTh OTHOCUTEIBHYI) YAacCTOTy M BEPOSTHOCTH CIyYaiHOTO
COOBITHSI.

BoinyckHux — nomyyum — 8O3MONCHOCMb NpUobpecmu  Onblm  NPOGeOeHUs.  CAVHUAUHBIX
IKCNEPUMEHMNO8, 8 TMOM YUCTLE C NOMOWDBIO KOMNLIOMEPHO20 MOOEIUPOBAHUS, UHIMEPRPEemayuu
UxX pe3yibmamos.

KOMBHUHATOPUKA

BeimyckHMK ~ HaydyuTCcs  pemiath KOMOWHATOpHBIE 3aJadd  Ha HAXOXKACHHE 4YHCIa
00BEKTOB WM KOMOWHAIIUI.

Buinycknuk nonyuum 603MOMCHOCHb HAYUUMBCS HEKOMOPLIM CReYUATbHbIM NPUEMAM PEeULeHUs.
KOMOUHAMOPHBIX 3a40aH.

1. Copep:xkanue yueOHOro npeamera «AJjaredopa» 7-9 kiaacc
APUOMETUKA

Panuonanbuble umcaa. PacmmpeHne MHOMXKECTBa HATypallbHBIX YHCEN /0 MHOXECTBa
1enblX. MHOXKECTBa LEeNIbIX YUCEN /10 MHOKECTBAa palMOHaJbHBIX. PalllloHaIbHOE YHUCIIO Kak
oTHoIIeHre M/N, e M - menoe 4ucio, N — HaTypanbHoe. CTENeHb C LEeNbIM MOKa3aTeIeM.

HeiictBuTebHbIe Yucaa. KBaapaTHbll KopeHb W3 yucia. KopeHb TpeThel CTENeHH.
3anuch KOPHEH ¢ MOMOUIBIO CTENICHH C IPOOHBIM ITOKa3aTeNIeM.

[Tonatue o0 wuppanmonanbHOM uwucie. MppalroHanbHOCTh 4YMCIa M HECOM3MEPUMOCTh
CTOPOHBI M TUATOHAIH KBajipaTa. JlecsaTuuHbie MPHOIMKEeHUS UPPAIMOHAIBHBIX YHCEIT.

MHOXECTBO  JEUCTBUTENBHBIX  YHMCEN;  NPEACTABICHHE  JIEUCTBUTENIBHBIX  YHCEI
OCCKOHEUHBIMU JECITHUHBIMU Opo0siMu. CpaBHEHHUE IEHCTBUTEILHBIX YHCET.

Koopnunatnas npsimasi. 300pakeHre ynucesl TOYKaMyd KOOPAMHATHOW MpsMou. YncioBbie
MIPOMEXKYTKH.

HN3mepenusi, nmpudim:KeHHus, oumeHKH. Pa3Mepsl 0OBEKTOB OKpyXKaromiero mupa (OT
3JIEMEHTapHBIX 4YacTUll 10 BceneHHOi), IINTENbHOCTh IPOLECCOB B OKPYXAIOIIEM MHpE,
Boiienenue MHOXUTENST - CTENEHM JecATH B 3amucu uucna. [lpubmmkxéHHoe 3HauYeHME
BEJIMYMHBI, TOUHOCTh NpHOIKkeHus. [[pukuika v orieHKa pe3yaIbTaToB BEIYHUCICHHIA.

AJIT'EBPA

AuireOpanyecKkue BbIpaxKeHHsl. ByKBEeHHBbIC BBIPAKEHUS (BBIPAKEHUSI C TIEPEMEHHBIMH).
YucnoBoe 3HaueHHe OYKBEHHOTO BbIpakeHHsS. JlomycTUMBbIe 3HAUCHUS TEPEMEHHBIX.
[loncranoBka BeIpaskeHHI BMecTO mepeMeHHbIX [IpeoOpa3oBanne OyKBEHHBIX BBIpAKEHUH Ha
OCHOBE CBOMCTB apr(pMETHUECKHUX ACHCTBUH. PaBeHCTBO OYKBEHHBIX BhIpaKeHUH. T0XKIECTBO.

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTesIeM U €€ CBOMCTBA, OAHOWIEHBI U MHOTOWIEHbI. CTeneHb
MHoOrouwieHa. Ci0KeHHe, BbIUUTAHHE, YMHOXXEHHE MHOroujaeHoB. Dopmyinbl COKpalE€HHOTO
YMHOXEHMS: KBaJpaT CyYMMbl U KBajapaT paszHocTH. Dopmyna pa3sHOCTH KBaJpaToB.



[IpeoOpaszoBaHue 11€10TO BBIPAKEHUSI B MHOTOWIEH. Pa3nokeHre MHOTOUIEHOB HA MHOKUTEIH.
MHorowiensl ¢ ogHou nepeMeHHoi. Kopens MHOrowiena. KpaapartHslii TpEXWICH; pa3ioKEeHUE
KBaJpAaTHOrO TPEXUJIEHA HA MHOXKUTEIIU.

Anrebpandeckas JpoOb. OCHOBHOE CBOWCTBO anreOpamueckoil napobu. CroxeHue,
BbIUMTaHUE, YMHOXKEHUE, JIeJieHne anredpanueckux aApobei. CTeneHb ¢ 1eIbIM MMoKa3aTeneM 1
€€ CBOMCTBA.

PannonaneHbie BeIpaKeHUS U UX MpeoOpazoBanus. J(0ka3aTeabCTBO TOKIECTB.

Ksanparasie kopau. CBoicTBa apu(METHUECKUX KBAJIPATHBIX KOPHEH M MX MPUMEHEHUS K
MpeoOPa30BAHMIO YHUCIOBBIX BBIPAKCHHUH U BHIYUCICHUSIM.

YpaBHenusi. YpaBHeHue ¢ ogHoi nepemeHHoi. Kopens ypaBHeHUs. CBOICTBA YHCIOBBIX
paBeHCTB. PaBHOCUIIBHOCTD YpaBHEHUHU.

Jluneitnoe ypaBHeHue. KBagpaTHoe ypaBHeHHe: (GopMylia KOpHEH KBaJApaTHOTO ypaBHEHUSI.
Teopema Buera. IlpuMmeHeHne ypaBHEHHUI, CBOAAIIMXCS K JUHEUHBIM U KBagpaTHbIM. [Ipumepsl
pelieHus ypaBHEHUH TpeTbe u ueTBepTod creneHel. Pemenue apoOHO-paliioHaIbHBIX
YpaBHEHUHU.

YpaBHeHue ¢ AByMs IepeMeHHbIMU. JIuHeiiHoe ypaBHEHHE C JBYMS NEPEMEHHBIMH,
MIPUMEPHI PEIICHUS] YPABHEHUM B 1I€JIBIX YHCIIAX.

CucrtemMa ypaBHEHUH C JBYMsI NEPEMEHHBIMU. PaBHOCWMIBHOCTH cHCTEM. CHUCTEMBI JBYX
JUHEUHBIX YpPaBHEHMUM C JBYMs II€PEMEHHBIMH; pELICHUE IIOJCTAHOBKOM M CJIOKECHHUEM.
[IpumMepsl penieHust CUCTEM HEJTMHEWHBIX YPAaBHEHHM C IBYMS IEPEMEHHBIMU.

Penrenne TeKCTOBBIX 3a/a4 aJreOpanyeckiuM CrocoOoMm.

JlexapToBbl KOOpAMHATHI HA TUIOCKOCTH. ['paduueckas UHTepHpeTanusi ypaBHEHUS C IBYMS
MepeMeHHBIMU. ['paduK TMHEWHOTO YpaBHEHUS C IBYMS IEPEMEHHBIME; YTIIOBOM K03 uImeHt,
MPSIMOM; yCIIOBHE TApaUICIbHOCTH TPSIMBIX. ['paduk MpOCTEHIMX HETWHEWHBIX YpaBHEHUM:
napaboda, runepoosa, OKpyXHOCTb. I paduueckas HHTEpIPETALUs CUCTEM YPaBHEHUHN C IBYMS
[IEPEMEHHBIMU.

HepaBencrBa. HucinoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHncTBo ¢ 0/1HOM niepeMeHHON. PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHEHbIE HEpaBEHCTBA
¢ onHou nepemeHHou. KBagpaTtHsie HepaBeHCcTBa. CUCTEMBI HEPABEHCTB C OJJHOM MEPEMEHHOM.

OYHKINNU

OcHOBHbIE TOHATHS. 3aBUCHUMOCTH Mexnay BenumuunHamu. [lonstue ¢yHkmmm. 00mactsh
ompejeNieHuss U MHOXecTBO 3HaueHuid ¢yHkuuu. CrocoOwl 3amanus ¢yHxuuu. ['paduk
¢byaknun.  CoiictBa (yHKIME, wux oroOpaxkenue Ha rpaduke. I[Ipumepbr rpadukoB
3aBUCHMOCTEMN, OTPAXKAIOILIUX PEaJIbHbIE MPOLECCHI.

Yucaosbie GyHkumm. DO yHKINH, OMHCHIBAIOIIME  TPSIMYI0 U OOpaTHYIO
MIPOMOPLIMOHANILHBIE 3aBUCUMOCTH, UX Tpaduku u cBoicTBa. Jluneitnas Qynkuus, e€ rpaduk u
cBoiictBa. KBagpatmunas ¢ysnkuus, ee rpaduk u cBoiictBa. CTemeHHble (QYHKIUH C
HaTypaJbHBIMU TMTOKa3aTesiMu 2 U 3, ux rpaduku u cBoiictBa. ['paduku hyHKINN y:f?, y=%x,

y=lxl.

YucaoBble mocjaenoBareJbLHOCTH. [IoHATHE YHCIOBOH MOCIEHOBATEILHOCTH. 3aJaHUE
MOCIIEIOBATEIILHOCTH PEKYPPEHTHOM (hopMyioi 1 popMymoil N-ro dIiieHa.

Apugmerrueckas u reomerpuueckas mporpeccuu. @opMyssl N-ro 4jaeHa apuPpMeTHIecKon
U TEOMETPUYECKOW IMpOorpeccui, CyMMbI HEpPBBIX N-X ujeHOB. M300pakeHHe YJIEHOB
apu(MeTHYeCKOM M  T€OMETPUUYECKOM MNporpeccuii TOYKaMU KOOPAMHATHOM IJIOCKOCTH.
JIMHEMHBIN U SKCIIOHEHIMAIBHBIA pOCT. C0XKHbBIE POLIEHTHI.

BEPOATHOCTDb U CTATUCTHUKA
Crarucruka. Tabmuynoe u rpaduyeckoe MpencTaBiIeHUE MAaHHBIX, CTOJOYATBIE |

KpYroBble JAMarpaMMmbl, Trpaduky, NpUMEHEHHE AuarpaMM H TIpaUKOB ISl ONUCAHUSA
3aBHCUMOCTEH peaibHBIX BEJIMYUH, H3BJICUCHHE HWHPOPMALMK W3 TaONMHI, AMAarpaMM U
rpa¢ukoB. OrnucaTenbHble CTATUCTMYECKUE II0KA3aTeJM YHMCIOBBIX HAOOpOB: cpeaHee
apudmeTnyeckoe, MeauaHa, HauOoJblllee W HAUMEHbIIEe 3HAuYeHUsA. Mephl paccerBaHMS:
pa3Max, JUCIIEpCUs U CTaHJAPTHOE OTKJIOHEHUE.
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CnyyaiiHass M3MEHUYMBOCTb. 3MeHuMBOCTH mpu wH3MepeHusx. Pemaromme mnpasuia.
3aKOHOMEPHOCTH B U3MEHUYMBBIX BEJIMUHHAX.

Cayuaiinble coObiTus. CoydaliHble  ONBITBI  (IKCIEPUMEHTHI), JIEMEHTapHbIC
ciydaiiHple coObITHs (Mcxoabl). BeposaTHOCTH 3neMeHTapHbIX cOObITUNH. COOBITHS B CITy4alHBIX
HKCHEPUMEHTAaX U OJIarONpUSATCTBYIOIIME 3JIEMEHTapHble COOBITHA. BeposTHOCTH ciydaiHBIX
coObITHi. ONBITBI C PAaBHOBO3MOXXHBIMU  2JIEMEHTapHbIMU  coObITHsIMH.  Kitaccuueckue
BEPOSITHOCTHBIE OIBITBI C MCIOJIB30BAHUEM MOHET, KyOukoB. IIpencraBieHue coObITUH C
oMouIpl0 auarpamm Oitnepa. IlpoTuBomnonoxkHble COOBITHSA, OOBEAMHEHHE U IEPECEUEHUE
cobbituil. [IpaBuno cnoxenuss BeposTHOocTe. CoyudaiiHelii  BeIOOp. IlpencraBienue
JKCIIepUMEHTa B BuAe JepeBa. HezaBucumble coOOBITHS. YMHOXEHHE BEpOSTHOCTEN
He3aBUCUMBIX coObITHH. IlocienoBaTenbHble He3aBHCHMBIE HcnbITaHus. IlpencraBieHue o
HE3aBUCHMBIX COOBITHSX B KHU3HU.

DJjieMeHTbl KOMOMHATOPUKH. [IpaBuiIO0 YMHOXKEHHUS, IEPECTaHOBKH, (haKTOpHA YUCIIA.
Coueranus u ymucio couetanuil. @opmyna uncna coueranuil. TpeyronbHuk [lackansg. OnbITh C
OOJIBIIMM YHCIIOM PaBHOBO3MOXKHBIX 3J€MEHTapHBIX COOBITHH. Bblumciienue BeposiTHOCTEH B
OMbITaX C MPUMEHEHUEM KOMOMHATOpHBIX Gopmyia. Ucnbitanus bepuymau. Ycenex u Heyaaua.
BeposiTHOCTH cOOBITHH B cepuu UCTIBITAHUHN bepHyu.

Ciayuaiinble BeJMYMHBbI. 3HAKOMCTBO CO CIIyYallHBIMU BEJIMYMHAMHU Ha MpHUMEpax
KOHEUHBIX JUCKPETHBIX CIy4yalHBbIX BEeJIM4YUH. Pacrpenenenue BeposTHOCTE. MareMaTuueckoe
oxumanue. CBOMCTBAa MaTeMaTHYECKOro OXumaHus. [loHsSTHE O 3aKoHEe OOJIBIIINX YHCEIN.
N3mepenue BepostHocTel. [IpuMeHeHre 3akoHa OONBIINX YHCET B COLIMOJIOTUH, CTPAXOBAaHHUH, B
3JIpaBOOXPAaHEHUH, 00eCIIeYeHNN 0€30IIaCHOCTH HACEIEHUS B UPE3BBIYAMHBIX CUTYalLIUAX.

JIOTMKA 1 MHOXECTBA

TeopeTnko-MHOKECTBEHHbIE MOHATHA. MHOXECTBO, JJIEMEHT MHOXKECTBA. 3aJaHHe
MHO)KECTB II€PEUHUCIECHUEM DIIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM. CTaHmapTHbIE
0003HaueHMsI YUCIOBBIX MHOECTB. IlycToe MHOXECTBO M ero o0o3HaueHue. [loaMHOXECTBO.
OObennHeHNe U IepeceyeHre MHOXKECTB, pa3HOCTh MHOYKECTB.

Nnnroctpaiivsi OTHOIIEHUM MEKY MHOYKECTBAMHM C TIOMOIIIbIO [rarpamMm Ditiiepa—BenHa.

DJIeMeHThI Joruku. [loHsATHE O paBHOCWIBHOCTH, CIIEOBAHUH, YIOTpeOsieHHe
JIOTUYECKUX CBA30K €ciu...,mo..., 6 MOM U MOAb-KO 6 MOM clydae, JOTUYECKHE CBSI3KH U,
un.

MATEMATHUKA B UCTOPUYECKOM PA3BUTHUU

Hctopuss ¢dopmMupoBaHUs MOHATHUS YMCHA: HATypalbHBIC YMCIA, JpOoOU, HEJOCTATOUHOCTh
palMOHAIbHBIX YMCEI JJI1 TEOMETPUUECKUX U3MEPEHMH, HMppalMoHalbHbIe yncia. CTapuHHbIE
cucteMbl 3anucu yucen. Jpoou B BaBunone, Erunte, Pume, OTKpbITHE HECATUYHBIX TPOOEH.
CrapunHble cucteMbl Mep. JlecsaTuuHble IpoOu M MeTpuyeckas cucrema wmep. IlosiBieHue
OTpHULATENbHBIX unced U Hyasd. JI. Maruuukuii. JI, Dinep.

Bo3HUKHOBEHHE MaTeMaTHUKM KAaK HAayKH, dSTanbl ee pa3BuTusA. OCHOBHBIE pa3lebl
MaTeMaTUKU. Beigarouecss MaTeMaTUKU U UX BKJIaJ B pa3BUTHE HAYKU.

becKkOHEeYHOCTh MHOKECTBA NPOCTBIX Ynceln. Uucia u AymHbel OTpe3KoB. ParnyoHanbHbIe
yrcna. [Torpe6HOCTh B MppanronansHbix yncnax. llkomna [Tudaropa

3apoxnenue aiareOpel B HeApax apudmeruku. An-Xopesmu. PoxxaeHune OyKkBeHHOI
cumBonuku. I1.depma, ®@. Buer, P. [lekapt. McTopus Bonpoca 0 HaxXoXAeHUH (POPMYI KOpHEH
anreOpayeckuX ypaBHEHUI, HEpa3pelIMMOCTbh B pajuKajaX ypaBHEHUH CTeNeHH, OoJibIle
yeteipex. H. Taptanss, Ix. Kapgano, H.X. A6ens, D. Nanya.

N300peTrenne mMerona KOOPAMHAT, MO3BOJISIIOIIETO NEPEBOIUTh M€OMETPUUYECKHE OOBEKTHI
Ha s3bIk anre6opel. P. Jlekapt u II. ®depma. [Ipumepsl pa3invyHBIX CHCTEM KOOPJIMHAT Ha
IIJIOCKOCTH.

3amaua Jleonapao Iluzanckoro (PuboHay4ym) o Kpoiukax, yucia OuboHayyn. 3amaya o
IaXMaTHOU JOCKE.

Hcrokn Teopun BEpOATHOCTEN: CTPaXxoBOE AeN0, a3apTHelie urpsl. I1. @epma u b. Ilackais.
A, bepnymm. A.H. Koamoropos.



I1l. TemaTrudeckoe NJIaHMPOBaAHHE

7 kiaacc 3 4aca B HeJAeJ 0

Paspnennt OcHOBHOe coaepkaHHe 10 TeMaM Koanvectso | KoHTPOJIBLHBIX
nporpam 4acoB paodot
MBI
I'maBa 1. BripaskeHus1, TOXKIECTBA, YpaBHEHUS 23 3
I'maBa 2. DyHKIIUU 11 1
I'naBa 3. CreneHb ¢ HaTypajIbHBIM NIOKA3aTENEM 11 1
I'naBa 4. MHorouieHsl 17 2
I'maBa 5. @DopMyiIbl COKPAILIEHHOTO YMHOXKEHUS 19 2
I'naBa 6. CucreMbl TMHENHBIX YpaBHEHUN 16 1
IloBTOpEeHME U cucTEMaTU3aLM 3) 1
y4eOHOTro MaTepuasa
Bcero ypokos 102
KoHTponbHbIX paboT 11
8 kiacce — 3 yaca B Heges1I0
Pazgennl OcHoOBHOe cojiep:KaHue 110 TeMaM KosamuectBo KoHTpoabHbIX
nporpam 4acoB pa6oTt
MBI
I'masa 1. PanmionansHbIe 1poOH 23 3
I'naBa 2. KBaznpaTHble KOpHU 19 2
I'naBa 3. KBanpatHsie ypaBHEHHS . 21 2
I'naBa 4. HepasencrBa 20 2
I'maBa 5. CreneHp C  LedbIM  IIOKa3aTeleM. 11 1
DeMEeHTHI CTATUCTUKU
[ToBTOpEHME u cucTeMaTu3alus 8 1
y4eOHOTO MaTepuasa
Bcero ypokos 102
KoHTponbHBIX paboT 11
9 kJiacce — 3 yaca B HeleJII0
Pasnennt OcHoOBHOe cofep:kaHue 10 TeMaM Koanvecrso | KoHTpoabHBIX
nporpaMm 4acoB padoTt
bl
[ToBTOpeHue kypca 7-8 kinacca 5 1
I'maBa 1. KBagpartuunas GpyHKIus 22 2
['nmaga 2. YpaBHEHHUS U HEPABEHCTBA C OJTHOU 14 1
MepeMEHHOM
I'maBa 3. VYpaBHEHHUS U HEPABEHCTBA C ABYMS 17 1
nepeMEHHBIMH
['masa 4. ApudmeTrueckasi ¥ reoMeTpruIecKast 15 2
MPOTPECCHUH .




I'naBa 5.

OneMeHThl KOMOMHATOPUKHN U TEOPUU
BEPOSITHOCTH.

13

[ToBTOpEeHME U cCUCTEMATH3AIUS
y4eOHOTr0 Marepuasa

16

Bcero ypokos

102

KonTtponbHbIX pabot

10
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