AHHOTanus K padoyeii mporpamme no aaredpe 7-9 kaace

Craryc noxymenrta. Paboume mporpaMMbl OCHOBHOTO 0O0ILEro o0pa3zoBaHusl Mo ajiredpe
cocTaBJIeHbI Ha OCHOBE DyHaMEHTAJILHOTO SIpa cofiepKaHus o01iero oopaszoBanus U TpeOoBaHMit
K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0011e00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO OOILEro
o0pa3oBaHMs, MPEICTaBICHHBIX B DeaepaabHOM TOCyIapCTBEHHOM 00pa3oBaTelIbHOM CTaHAApTe
obmiero obpazoBaHMsl. B HMX TaiKe YYUTHIBAIOTCS OCHOBHBIC MJeW U TonokeHus I[Iporpammer
pa3BUTUsT U (GOPMUPOBAHHS YHUBEPCAIBHBIX Y4EOHBIX JAECHCTBMH JJIi OCHOBHOIO OOIIEro
o0Opa3oBaHwMsI.

Co3HaTenbHOE OBJAJCHUE YYalIMMUCS CHCTEMOW anreOpandeckux 3HaHUH WU YMEHUU
HEOOXOMMO B TOBCEJHEBHOM JKU3HM IS HM3YYEHHs] CMEXKHBIX AUCIUIUIMH U TPOIOJDKECHUS
o0pa3oBaHUs.

[IpakTryeckast 3HaUMMOCTb IIKOJIBHOIO Kypca aareOpbl 00yClIOBIEHA T€M, YTO €€ 00bEKTOM
SBJBSIIOTCS KOJIMYECTBEHHbIE OTHOLIEHHs JEHCTBUTENBHOrO MHUpa. Maremarndeckas MOATOTOBKA
HeoOxonuMma Ui MOHMMaHMs TPUHIIMIIOB YCTPOMCTBA M HCIOJIB30BAaHUS COBPEMEHHON TEXHHUKH,
BOCHPUSTUSL HAYYHBIX U TEXHUYECKHX MOHATUM U uaed. MaremaTuKa SIBJISIETCS S3bIKOM HAyKHU U
TeXHUKU. C e€ MOMOIIBbI0 MOJETUPYIOTCS M U3y4daloTCsl SIBJICHHUS M IPOLIECCHI, MPOUCXOSIINE B
IIPUpPOJIE.

Anre0pa sBIISIeTCS OMHUM U3 OMOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA OOECTeYnBaET
U3yyeHHe JpYrux JUCUMIUIMH. B mepByto ouepenb 3TO OTHOCHTCS K  IIpEAMETaM
€CTECTBEHHOHAyYHOIr0 IIMKJIa, B YaCTHOCTM K (Qu3uke. Pa3BuTHe IOrMUECKOro MbIIUICHUS
y4dammxcsi Ipu 00y4eHHH aiaredpe CIIOCOOCTBYET YCBOSHHMIO MPEAMETOB T'YMAHHTAPHOTO IMKIIA.
[IpakTiyeckne yMEeHHST U HaBBIKM amredpanvyeckoro Xapakrepa HEOOXONHWMBI Ui TPYAOBOH W
npoheccnoHaNbHON MOITOTOBKH MIKOJIBHUKOB.

Pa3Butne y ywalmmxcs NpaBUJIBHBIX IIPEACTABICHUI O CYHIIHOCTM U IIPOUCXOXKIECHUU
anreOpanveckux aOCTpakiMi, COOTHOLIEHHM peajbHOTO U HAEaJbHOr0, XapakTepe OTpaKEHHs
MareMaTU4ecKoil HayKOW SIBJICHHUI U MPOLIECCOB PeabHOTO MUPA, MECTE alreOphl B CUCTEME HayK U
pOIM MaTeMaTU4ecKOro MOJAEIMPOBaHMS B HAydyHOM IIO3HAHMHM U B TPAKTHKE CHOCOOCTBYET
(OpMUPOBAaHNIO HAYYHOT'O MHUPOBO33PEHHUS yUAIIUXCSI U KaueCTB MBIIUICHHS, HEOOXOAUMBIX IS
aJlanTaly B COBPEMEHHOM WH(POPMAITMOHHOM OOIIEeCTBE.

TpeOys OT ywanmxcs YMCTBEHHBIX U BOJIEBBIX YCWJIMM, KOHLIEHTpallMd BHUMaHUS,
aKTUBHOCTH pa3BUTOr0 BOOOpaXkeHHWs, airedpa pa3BUBAE€T HPABCTBEHHBIE YEPThl JIMYHOCTH
(HaCTOMYMBOCTb,  LIEJICYCTPEMIIEHHOCTb,  TBOPYECKYIO  aKTUBHOCTb,  CaMOCTOSITEIIbHOCTD,
OTBETCTBEHHOCTb, TPYAOMIOOWE, JAUCHMIUIMHY M KPUTHYHOCTh MBILIUIGHHS) UM yMEHHUE
apryMEHTHPOBAHHO OTCTaMBaThb CBOM B3MNIS/BI U YOEXK/EHMs, a TaKkKe CIIOCOOHOCTb NPUHUMATh
CaMOCTOSITENIbHBIE PELIECHUSI.

Nzyuenmne anreOppl, (QyHKIMHA, BEPOSTHOCTH M CTAaTUCTHKH CYLIECTBEHHO pPAaCUIMPSIET
KPYro30p y4Yalmxcs, 3HAaKOMsI UX C MHAYKIUEH W JenyKuuen, 0000IIeHneM U KOHKpeTH3alnueH,
aQHAJM30M W CHUHTE30M, KJACCH(PUKALMEH M cucTeMaTh3alueld, abCcTparupoBaHUEM, AaHAJIOTHEH.
AKTHBHOE HCMOJb30BaHME 337ad Ha BCEX H3Talax y4yeOHOro Ipolecca pa3BUBAaET TBOPYECKHE
CIIOCOOHOCTH IIKOJIEHUKOB.

W3ydyenue anreOpsl Mo3BoiseT (HOPMUPOBATH YMEHHUS W HABBIKM YMCTBEHHOIO Tpyda —
TJIAaHUPOBAHUE CBOCH PaOOTHI, MOMCK PAIllMOHAJILHBIX ITyTeH € BBITOJHEHHS, KPUTUUECKYIO OIEHKY
pe3yabraroB. B mporiecce n3ydeHus anreOpbl HIKOJIBHUKU JIOJDKHBI HAyYUTHCSl M3Jararb CBOM
MBICIIH SICHO ¥ MCYEPIIBIBAIOILIE, JIAKOHUYHO U EMKO, TPHOOPECTH HABBIKH YETKOT0, aKKYPaTHOTO U
rPaMOTHOTO BBIOJIHEHUSI MATEMaTHYECKUX 3alliCe.

Baxmneiimeii 3amaueil MIKOIBHOTO Kypca anreOphl SIBISIETCS Pa3BUTHE JIOTHYECKOTO
MbIIUIEHUS ydaumxcs. Camu 0OBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHUI M NPHUHATBHIE B anredpe
npaBUja HMX KOHCTPYMPOBAaHMS CIOCOOCTBYIOT (DOPMHPOBAHHIO YMEHHH OOOCHOBBIBATH U
JIOKa3bIBaTh CY)KJIEHUS, MPUBOAUTH YETKUE OMPEACTCHHUS, Pa3BUBAIOT JIOTMUYECKYI0 HHTYUIUIO,



KPaTKO ¥ HaIIHO PAaCKPbIBAIOT MEXAHU3M JIOTMYECKUX IOCTPOCHUN M ydaT UX IPUMEHEHMIO.
Tem cambiM anredpa 3aHMMAET OJHO U3 BEIYLMX MECT B (POPMUPOBAHUM HAYYHO-TEOPETHUECKOIO
MBILUIEHUS] IIKOJBbHUKOB. PackpblBas BHYTPEHHIOIO TapMOHHIO MaTeMaTHKH, (QOopMUpYs
[IOHUMaHHUE KpacoThl U M3AIIECTBA MATEMAaTUUYECKUX PAacCyKIEHUH, alredpa BHOCUT 3HAYUTEIbHbII
BKJIAJ] B 3CTETUYECKOE BOCIIUTAHUE YHAILIUXCS.

OBIIAA XAPAKTEPUCTHUKA KYPCA

B kypce amreOpbl MOXHO BBIIEIUTH CIEIYIONME OCHOBHBIC CONEp)KaTelIbHBbIC JHHUU:
apudmernka; anredpa; (QyHKIUHM; BEPOATHOCTh M CTaTHCTHKA. Hapsgy ¢ »TUM B comepxaHue
BKJIFOYEHBI JBa JOMOJTHUTELHBIX METONOJIOTHYECKUX pa3/iena: JOrMKa U MHOKECTBA; MaTeMaTHKa B
HUCTOPHYECKOM DAa3BUTHH, YTO CBS3aHO C peaiu3alued Ieeld OOICHHTEIIICKTYIbHOTO H
OOIIEKYIILTYpHOTO pa3BuTHsl ydamuxcs. ConepikaHue KakI0ro U3 3TUX Pa3elioB Pa3BOpaurBaeTCs
B COJEP/KATEIBHO-METOIUYECKYIO JIMHUIO, MPOHU3BIBAIOIIYI0 BCE OCHOBHBIE COIEPKATEIbHbBIC
muauu. [lpu sTomM mepBast nuHUS — «JIorMka U MHOXECTBa» — CIYXKUT LIETTH OBJIAJICHUS
yUYallMMUCS HEKOTOPbIMH 3JIEMEHTaMH YHHUBEPCAJIBHOIO MaTeMaTHMYECKOro s3blKa, BTOpas —
«Marematuka B HCTOPUYECKOM pPa3BUTUH» — CIOCOOCTBYET CO3IAHUIO OOIIEKYJIHTYPHOIO,
ryMaHUTapHOro ()oHa U3y4eHus Kypca.

Conepxanne ymHUH «ApudMETHKa» CIYKAT 0a30id s JAJbHEHUINEr0 HM3yYeHUS
yUalMMUCS MAaTEMAaTHKH, CIIOCOOCTBYET PA3BUTHIO MX JIOTUYECKOTO MBINIICHUS, (POPMHUPOBAHUIO
YMEHHUS TOJb30BATHCA QITOPUTMAMH, a TaKKe TMPUOOPETEHUI0 TMPAKTHUYECKUX HABBIKOB,
HEOOXOIUMBIX B MTOBCEHEBHOM KU3HU. Pa3BUTHE MOHATHUS O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C
palOHATBHBIMUA U UPPALMOHATBHBIMU YUCIIaMH, (JOPMUPOBAHHEM MEPBUYHBIX MPEICTABICHUN O
JIEUCTBUTEIILHOM YHUCIIE.

Conepxanne JmHMH — «Anredpa»  CrocoOCTBYeT  (OPMUPOBAHUIO Y  ydyalluXcs
MaTeMaTUYEeCKOro arnmaparta JJisl PeLeHHs 3a/1a4 U3 pa3zelioB MaTEMaTHKU, CMEXHbBIX MPEAMETOB U
OKPYXKAIOIIEH peasbHOCTU. SI3BIK anreOpbl MOMYEPKUBACT 3HAYCHHE MATEMATUKU KaK SI3bIKA JIJIST
MOCTPOEHUSI MAaTEMaTUUECKUX MOJIEel MPOLIECCOB U SIBJICHUM pealbHOro MHUpA.

Pa3BuTne anropuTMHUUECKOTO MBIILICHUS, HEOOXOAMMOT0, B YaCTHOCTH, JUII OCBOCHUS
Kypca HH(OpMATUKH, W OBJIAJICHHE HABBIKAMU JIEAYKTUBHBIX PACCYKICHUN TakKe SBIISIOTCS
3a7a9aMu u3ydeHus aareopsl. [IpeodpazoBanne CHMBOIBHBIX (HOPM BHOCHT CHEITU(HUIESCKII BKIIa]
B Ppa3BUTHE BOOOPAKEHUS YYAIIUXCH, UX CIHOCOOHOCTEH K MareMaTHYeCKOMY TBOpYECTBY. B
OCHOBHOM IIKOJIE MaTe€praJj rpyNnmupyeTcss BOKPYT PalliOHAIbHBIX BHIPAKEHUH.

Conepxanue pazaena «DyHKIMH» HaAIEIEHO HA TMOJMyYE€HHE UIKOJIbHHUKAMU KOHKPETHBIX
3HaHUI O (YHKUMM KaK BaXKHEHIEH MaTeMaTH4eCKOM MOIENU JJIsi OMHCAHUS U HCCIECIOBAHUS
pa3HooOpa3HbIX MpoleccoB. M3yueHne 3TOro mareprana CIOCOOCTBYET PA3BHUTHIO Y YYAIIMXCS
YMEHHSI  UCIIONB30BaTh  pa3jM4Hble SA3bIKM  MAaTeMaTUKU  (CIOBECHBIH, CHMBOJIMYECKHIA,
rpaduyeckuii), BHOCUT BKJIaJ B ()OPMUPOBAHUE MPENCTABICHUI O POJM MAaTeMaTUKU B Pa3BUTHUU
LIMBUJIM3ALUU U KYJIBTYPBI.

Paznen «BeposTHOCT W CTaTUCTUKA» — OOS3aTEIBHBIA KOMIIOHEHT IIKOJIBHOTO
0o0pa3oBaHus, YCWIMBAIOIIMK €ro MPHUKIAJHOE M TPAKTUYECKOE 3HAYEHHE. IJTOT MaTepual
HEOOXOIMM, TIPEXIe BCero, s (POPMUPOBAHUS Y ydalUXCsl (DyHKIIMOHAIBHOW IPaMOTHOCTH —
YMEHUs BOCIPHHUMATh W KPUTUYECKH AaHAIM3UPOBaTh WHQPOPMALIMIO, TPEICTABICHHYIO B
pa3IMUHBIX (OpMaxX, MOHMMATh BEPOSTHOCTHBIA XapaKTep MHOIMX pPEaTbHBIX 3aBHCHMOCTEH,
MIPOM3BOMTH MPOCTEUIIIME BEPOSATHOCTHBIC pacuéThl. M3yueHrne OCHOB KOMOWHATOPHKH TIO3BOJIUT
y4danieMycsi OCyIIECTBIISATh PACCMOTPEHHUE CITydaeB, Mepedop U MoacyET Ynciia BAPHAHTOB, B TOM
YHUCIIe B MPOCTEUINNX MTPUKIIAAHBIX 3aa4ax.

[Ipy m3ydeHnHn CTAaTUCTUKH W BEPOSTHOCTH OOOraIiaroTcsl MPEACTABICHUS O COBPEMEHHOMN
KapTUHE MHpa W METOIaX €ro MCCIEAOBaHHS, (GOPMHUPYETCS MOHUMAHUE POJIM CTATUCTUKH KaK
WMCTOYHHUKA COIMATBHO 3HAYUMOW HWH(POPMAIMM W 3aKJAJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIILICHUSI.



MECTO ITPEAMETA B YUEGHOM IIJIAHE

basucHblli yueOHBINM (0Opa3oBaTeabHBIN) TUIAH HA H3ydeHHE anreOpbl B 7—9 Kiaccax
OCHOBHOM IIIKOJIBI OTBOJIUT 3 Yaca B HEACIIO B TCUCHHUE KaX10ro rojaa o0y4deHus, Bcero 312 ypokos.

HOPMATHUBHAS OCHOBA, PEAJIU3ALIUN ITPOI'PAMMBI

J 3akoH PO «O6 ob6pazoBanum» B mocnennen penakiuu ot 29 gexadps 2012 roma N 273-
@3

. denepanbHBIA KOMIIOHEHT FOCYIapCTBEHHOTO CTaHaapTa obiiero odbpaszosanus (Ilpukasz
MO P® om 05.03.2004 Nel089, c uamenenusimu Ha 31 saBaps 2012 roga)

. O06s3aTenbHBIE MUHUMYM COZIEp)KaHHSI OCHOBHOTO 001I1ero o0pazoBaHus

. [TpumepHas nporpaMma 0CHOBHOTO 0011ero 00pa3oBaHus O MaTeMaTHKeE.

J @denepalipHbplii  MEpeYeHb  Y4YEOHMKOB,  pPEKOMEHJOBAaHHBIX  (JONYIIEHHBIX) K

UCIIONIb30BAaHUIO B O0pa3oBaTelbHOM Ipolecce B 00pa3oBaTENbHBIX  YUPSKICHHUSX,
peanusyronx  oOpa3oBaTeibHblEe IpOrpaMMmbl  00LIEro  OOpa3oBaHMS M HMMEIOIIUX
rocygapcTBeHHyto akkpenuranuio (IIpuka3 MunucrepctBa oOpa3oBaHus M Hayku PO or 28
nexabps 2018r. Ne 308)

CTPYKTVYPA IOKYMEHTA
PabGouast ~ mporpamMma BKIIOYAeT pa3leNnbl: IOSCHUTEIbHYIO 3allUCKY, OCHOBHOE
COllep)KaHME C paclpesiesieHueM y4yeOHbIX 4acoB IO pas3zesiaM Kypca, TpeOOBaHHUS K YpPOBHIO
IOATOTOBKU O0Y4YaOLIMXCs, IUIAHUPYEMbI€ PEe3YyJIbTaThl OCBOEHHS Kypca, yueOHO-TeMaTUYeCKoe
IUIAHUPOBAHKE, Pa3BEPHYTOE KaJICHJapHO-TeMaTH4YeCcKoe MJIaHupoBanue, nepedeHs Y MO.

TPEBOBAHUS K PE3VJIBTATAM OBYUEHUA 1 OCBOEHUIO COAEP)KAHUA KYPCA

[Mporpamma  obecrieuMBaeT  JOCTIDKCHHE  CIEAYIOIIMX  PE3YJBTaTOB  OCBOCHHS
00pa30BaTEIBbHON MPOrpPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMS:

JUYHOCNIHbLE!

1) ChopMUpPOBaHHOCTb OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTb H
CIIOCOOHOCTH O0Y4YaIOMIMXCS K CAaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBAIMU K
00yueHHIO ¥ TTO3HAHUIO, BEIOOPY JaNbHEHIIero oopa3oBaHus Ha 06a3e OPUEHTHPOBKH B MUPE
npodeccuii. U npodeccHOHANbHBIX  MPEANOYTEHHH, OCO3HAHHOMY  ITOCTPOEHHUIO
UHUBUAYAJILHOM 00pa30BaTeNlbHOM TPAaeKTOPUM C YYETOM YCTOMYMBBIX I103HABATEIbHBIX
UHTEPECOB;

2) cpOpMHPOBAHHOCTb  LIEJIOCTHOTO  MHPOBO33pEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

3) cOpMHUPOBAHHOCTb ~ KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTM B  OOILEHUU U
COTPYIHUYECTBE CO CBEPCTHUKAMH, CTApUIMMH M MIAAIMMHU, B  00pa30BaTelbHOH,
OOIECTBEHHO  TOJIE3HOHM, Yy4yeOHO-MCCIeN0BaTeNbCKOW, TBOPUECKOM M JpYrux BHJIAx
JESITENIbHOCTY,

4) yMEHME SICHO, TOYHO, TPAMOTHO H3JlaraTb CBOM MBICIIM B YCTHOW M MUCHMEHHOU
pedM, MOHMMaTh CMBICI IIOCTaBJIEHHOW 3aJlauM, BBICTPAMBAaThb apryMEHTAallUI0, IPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPBHI;

5) mpeacTaBiI€HUE O MAaTEMAaTHYECKOM HayKe Kak cepe YeIoBeUeCKOl e TeIbHOCTH,
00 3Tanax e€ pa3BUTHSI, O €€ 3HAUMMOCTH JIJIs1 Pa3BUTHS [IUBUIIN3ALINH;

6) KPUTHMYHOCTb MBIIUICHUS, yYMEHHE pPACIIO3HABaThb JIOTMYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIIMYATh TUIIOTE3Y OT (haKTa;

7) KpEaTUBHOCTb MBILIUIEHUS, WHUIMATUBA, HAXOQYUBOCTb, AKTUBHOCTb IIpU
pelIeHnH anredpanyecKux 3aaad;

8) yMeHHME KOHTPOJIMpPOBATh TIPOIECC M pe3ylbTaT y4eOHOW MaTeMaTHYeCKOU
JeATENbHOCTH;



9) cHnocoOHOCTh K AMOIMOHAILHOMY BOCIIPHATHIO MaTeMaTHYECKUX 00BbEKTOB, 3a/1au,
PELIEHH, PACCYKICHUMN.

Memanpedmemﬂble:

1) ymeHue CaMOCTOSITEIIbHO IJIAaHUPOBATh aJIbTepHATUBHBIE yTH
JOCTMDKEHUSI 1eJiel, OCO3HAaHHO BbIOMpaTh HauOosee 3¢ (EeKTUBHBIE CIIOCOObI PpELIEHUS
y4eOHBIX U TI03HABATEIbHBIX 33/1a4;

2) YMEHHUE OCYIIECTBIIATH KOHTPOJIb 110 Pe3YJIbTaTy
U M0 crmoco0y JecTBUS Ha ypOBHE MPOHM3BOJIBHOTO BHUMAHUS U BHOCHTH HEOOXOIUMBIE
KOPPEKTUBBI;

3) yMeHHE aJeKBaTHO OI[€HMBATh IMPABWJIHHOCTh HMJIM OIIMOOYHOCTH BBHITIOJHEHUS
yueOHoil 3a1a4H, e€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3SMOKHOCTH €€ pelleHHS;

4) o0co3HAaHHOE BIAJCHWE JIOTUYECKUMH JCUCTBUSMH ONpENEICHUs] TOHSTHIA,
000011IeHUS, YCTAaHOBJECHUS AHAJIOTHI, KiIacCM(UKAUM HAa OCHOBE CaMOCTOSITEIBHOIO
BBIOOPA OCHOBAHUM U KPUTEPHUEB, YCTAHOBJICHUS POJOBUIOBBIX CBSI3EH;

5) yMEHHE YCTAaHABIMBAaTh NPUYMHHO-CIEJICTBEHHBIE CBSI3M, CTPOUTH JIOTMYECKOE
paccyxaeHre, yMo3akroueHre (MHIIyKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U BHIBOJIBI;

6) yMeHuEe co3/1aBaTh, MPUMEHATH U MPeoOpPa3OBHIBATH 3HAKOBO-CHMBOJIHYECKUE
CpelcTBa, MOJENU U CXEMBI JIJIs PelIeHUs] yueOHBIX U MO3HAaBaTeIbHBIX 3a/1a4;

7) yMEHHE OpraHW30BbIBaTh yueOHOE COTPYIHUYECTBO M COBMECTHYIO NESTEIHHOCTH C
YUHTENIEM W CBEPCTHUKAMHU: ONpPEAEATh LENH, pacnpeneineHue ¢QyHKIMM u  posei
YYaCTHHKOB, B3aUMOJCHCTBHE M OOImIME CIoCOObI paboThl, yMeHHE paboTaTh B TpYIIIE:
HAXOIUTh OO0Ilee pelleHUe U pas3peliaTb KOH(IMKThl Ha OCHOBE COIVIACOBAHMS MO3ULUN U
yuéTa HHTEPECOB; CIyIIaTh MapTHEPA; POPMYIUPOBATH, APTYMEHTUPOBATh 1 OTCTAMBATh CBOE
MHEHUE;

8) cdopMUpOBaHHOE yUEOHOW U OOIIEIIOIH30BATEIbCKOW KOMIIETCHTHOCTH B 00J1aCTH
MCIOJIb30BaHMs MH(OpMaIOHHO-KOMMYHHUKaMOHHBIX TexHonoruid (MKT - komnerenTHOCTH);

9) mepBOHauUaNbHBIC MPEACTABJICHUS 00 HAEIX M O METONaX MaTeMaTUKH Kak 00
YHUBEPCAJTbHOM S3bIKC HAYKH M TEXHUKH, O CPEICTBE MOJCIUPOBAHMS SIBICHHUU WU

IIPOLIECCOB;

10) YMEHHE BMJETh MaTEMaTHYECKYI 3aJady B KOHTEKCTE IpPOOJIEMHOM
CUTyalluy B IPyTUX AUCHMILIMHAX, B OKPYKAIOIIEH KU3HU;
11) YMEHHE HaXOIWTh B  Pa3lWYHBIX HCTOYHHKAaX HHQOpMaIuio,

HEOOXOAMMYIO  JUII  pelleHUs  MaTeMaTHYecKuX  MpobiieM, U MpeICcTaBisATh e B
HNOHATHOH (opMe; IPUHUMATh pEIleHUE B YCIOBHUAX HENOJHON M M30BITOYHOM, TOYHOH U
BEPOSATHOCTHOW MH(pOpMALUK;

12) YyMEHHE T[OHMMaTb M  MCIOJIb30BaThb  MaTeMaTHYECKUE  CpelcTBa
HaIrIsJHOCTU (PUCYHKH, YEpPTEXHU, CXEMbl U Jp.) Ui WJUIKO CTpPAallUM, MHTEPIpPETaLuH,
apryMeHTaluy;

13) YMEHHE BBIIBUTATh THIIOTE3bl NPH PEHICHUU YYCOHBIX 33]a4 U MMOHUMATh
HEOOXOIMUMOCTb UX MPOBEPKH;

14) YMEHHE TPUMEHSTh HWHIYKTHBHBIE W  JICAYKTUBHBIE  CIOCOOBI
paccyxJIeHul, BUJIETh PAa3IMYHBIC CTPATCTUU PEIICHHMS 33134,

15) MOHUMAaHHE CYIIHOCTH AaJrOPUTMHYCCKUX TPEANHUCAHUA W yMEHUE
JICWCTBOBATh B COOTBETCTBHH C IMPEIJIOKECHHBIM aJITOPUTMOM;

16) YMEHHE CaMOCTOSITEIbHO CTaBUTh 1[€JIH, BRIOUPATh U CO3aBaTh aJrOPUTMbI
JUTSL pelIeHUs] y9eOHBIX MaTEMAaTHUECKUX MPOOIIeM;

17) YMEHHUE TJIAHUPOBATh U OCYIIECTBIIATH JICATEIBHOCTh, HANIPABJICHHYIO Ha

PEeIICHHUEC 3aJia4 UCCIICAOBATCIbCKOI'0O XapaKTepa.

npeomemmoie:

1) ymeHue paboTaTh ¢ MaTeMaTUYECKUM TEKCTOM (CTPYKTypHUpOBaHHUE, W3BJICUCHHE
HeoOxomuMol uH(oOpManuu), TOYHO U TPAMOTHO BBIpaKaThb CBOM MBICIH B YCTHOH H



NUCPbMEHHOM pe4yH, TMpPUMEHSIS MaTEeMaTHUYEeCKyl0 TEPMHHOJOTHIO U CHMBOJIHKY,
WCIOJIb30BaTh  pPa3jMYHbIe  SI3BIKM ~ MAaTeMaTUKH  (CIIOBECHBIA,  CHUMBOJHYECKHA,
rpaduueckuii), OOOCHOBBIBATh CYKIECHHUS, HPOBOAUTHh KJAacCU(PUKALIMIO, TOKA3hIBATH
MaTEeMaTHYECKUE YTBEPKICHUS,

2) Bnanenue 0a30BBIM MOHITUHHBIM allllapaToM: HMETh MPE]CTaBICHUE O YHCIIE,
BIIQJICHUE CHUMBOJIbHBIM SI3BIKOM aireOpbl, 3HAHUE ODIIEMEHTApPHBIX (YHKIMOHAIBHBIX
3aBHCHUMOCTEeH, (hOpMUpOBaHUE MPENCTABICHUNH O CTATUCTHUYECKHX 3aKOHOMEPHOCTSX B
pealbHOM MHpPE M O PA3IUYHBIX CIOCO0aX WX M3y4eHHUs, 00 0COOEHHOCTSX BBIBOJIOB U
MPOTHO30B, HOCAIINX BEPOSTHOCTHBINA XapaKTep;

3) yMeHHE  BBINOJHATH  ainreOpanyeckue  mpeoOpa3oBaHHs  PaIlMOHAIBHBIX
BBIp@XKEHUH, MPUMEHATh WX UL pEHIeHUs y4yeOHBIX MaTeMaTHUYeCKUX 3aJady M 3ajad,
BO3HMKAIOIIMX B CMEKHBIX Y4EOHBIX ITPEIMETax;

4) yMeHHe TOJIb30BaThCsl MATEMAaTUUECKUMH (POPMYITaAMU U CAMOCTOSITEIIbHO COCTaBIISTh
(hopMysbl 3aBUCHMOCTEH MEXAy BETMYMHAMU HAa OCHOBE OOOOILIEHHS YACTHBIX CIydaeB H
JKCIIEPUMEHTA;

5) yMeHue peliath JIMHEWHbIe M KBaJpaTHbIE YpaBHEHUS U HEPABEHCTBA, a TaKXKe
MPUBOIMMBIE K HHUM YpaBHEHMs, HEpPaBEHCTBA, CHUCTEMbI; NPUMEHSATH Tpaduueckue
MIPENICTaBIICHHMS ISl PEIICHUS U MCCIICIOBAHUS YPAaBHEHUM, HEPABEHCTB, CUCTEM; IPUMEHSTh
MOJTy4Y€HHBIC YMEHUS JJIsI PEIICHUS 33/1a4 U3 MAaTeMAaTUKH, CMEKHBIX IPEIMETOB, IPAKTHKH;

6) OBIaZieHUE CUCTEMOW (PYHKIMOHAIBHBIX MOHSATHHA, (DYHKIIMOHATIBHBIM SI3BIKOM U
CHUMBOJIMKOHN, YMEHUE CTPOUTH rpaduku (YHKIHI, OMUCHIBATH UX CBOMCTBA, WCIOJIH30BAThH
(byHKIHOHABHO-TpaUIeCcKre MPENCTaBICHHs AJISi ONHMCAHUS M aHalN3a MaTeMaTHYEeCKHX
3a/1a4 ¥ peabHBIX 3aBUCUMOCTEN;

7) OBNAJIcHUE OCHOBHBIMH CIIOCOOAMU TIPEACTABJICHUS M aHAIM3a CTATUCTUYECKUX
JAHHBIX; YMEHHE peliaTh 3a/Jladd Ha HaXOXKJECHUE YacCTOThl M BEPOSTHOCTH CIy4YalHBIX
COOBITHI;

8) yMeHue NpUMEHSTh H3Y4YCHHbIE MOHSTHS, PE3YJIbTaTbl U METOJAbl IpPU PEIIeHUU
3a7a4 M3 pa3MuYHbIX pa3leNoB Kypca, B TOM 4HCJIE 3a/Jad, HE CBOASIIMXCA K
HEMOCPEICTBEHHOMY TPUMEHEHHIO N3BECTHBIX aJTOPUTMOB.

COLEPXAHUE KYPCA

APOMETHUKA

PannonanbHble 4mcsna. PacinmpeHne MHOXECTBA HATYPalIbHBIX YHCEN 10 MHOKECTBA
nenbix. MHOKeCTBa LENbIX YMCENl 10 MHOKECTBA PAlMOHAJIBHBIX. PallMOHanbHOE 4YHMCIO Kak
OTHOUIECHUE , TTI€ M — LEJI0E YHUCIIO, /1 — HaTypasibHOE. CTENEHb C LIETbIM II0KA3aTENIEM.

JeiicrBuTesibHble YHcaa. KBagpaTHelii KOpeHb K3 uucia. KopeHb TpeTbell CTEIEHHU.
3anuck KOpHEH ¢ MOMOLIbIO CTENEHU C APOOHBIM IIOKA3aTENIEM.

ITousTe 00 wmppaumoHaibHOM uunciie. MppaloHaIbHOCTh YHCJIA U HECOM3MEPHUMOCTh
CTOpPOHBI U AMAroHajIM KBajapara. JlecaTuuHble NpuOIMKEHUs UpPallMOHAIbHBIX YHCEl.

MHOXECTBO ~ JEHCTBUTENBHBIX  YMCEN;  IPEICTABICHUE  JEHCTBUTEIBHBIX  UYUCEN
OECKOHEUHBIMH JeCATUYHBIMU Apo0siMU. CpaBHEHHE 1€HICTBUTEIBHBIX YHCE.

Koopnunarnas npsiMast. MI300pakeHne 4rce TOYKaMu KOOPIMHATHOW NPSIMOi. YucioBbie
IIPOMEXKYTKH.

N3mepenusi, npubamxKeHusi, oueHKH. Pa3mepbl OOBEKTOB OKpysKarouero mupa (oT
MIEMEHTAPHBIX YacTUll 110 BceneHHoi), IIMTENbHOCTh IPOLECCOB B OKPYKAIOLIEM MHMpE.
BrineneHre MHOXUTENST — CTENEHH JIecsATy B 3anucH yucia. [IpubmixkEéHHoe 3HaueHne BeUYUHBI,
TOYHOCTH puOIMKeHus. [Ipukuaka u oreHKa pe3yabTaToB BEIUUCICHUM.

AJII'EBPA

Anredpanyeckue BbIpaKeHHMsl. byKBeHHbIE BbIpaKEHMsI (BBIPAXKEHUsI C MEPEMEHHBIMU).
UucnoBoe 3HaueHHE OyKBEHHOro BbIpakeHHMsS. JlONMyCcTHUMblE 3HAYEHHUS IEPEMEHHBIX.
[ToncranoBKka BbIpaykeHHH BMecTO NepeMeHHbIX. [IpeoOpa3zoBaHue OyKBEHHBIX BBIpaKEHHH Ha



OCHOBE CBOMCTB apu()METHUECCKUX JACHCTBHI. PaBeHCTBO OyKBEHHBIX BhIpaXKEeHUI. TOXKAECTBO.

Crenenp ¢ HarypaiabHbIM IIOKa3zaTeneM M €€ cBoHcTBA. OIHOWIEHBI W MHOTOYIEHBI.
Crenenb MHoOrowieHa. CrlokeHHE, BbUMTAHHE, YMHOKXEHHE MHOIO4JIeHOB. DopMyibl
COKpalIEHHOIO YMHO)KEHUS: KBaJpaT CyMMBbI M KBaapaT pasHocTd. PopMyIa pa3HOCTH KBaJpaToB.
[IpeoOpa3oBaHue 1EIOT0 BHIPAKEHUS B MHOTOUYJICH. Pa3iokeHHe MHOTOWICHOB Ha MHOXHUTEINH.
MmuorousnieHbl ¢ onHoW TniepemeHHo. Kopenb MHorowneHa. KBajipaTHblii TpEXWIEH; pa3fioXeHHE
KBaJPaTHOI'O TPEXUJIEHA HA MHOKHUTEIH.

Anrebpanueckass apodb. OCHOBHOE CBOWCTBO anreOpamdyeckor mpodu. CroxeHue,
BBIUMTAHNE, YMHOKEHHE, JeIeHue anredpandeckux 1podeil. CTeneHs ¢ LeabIM MoKa3aTeneM U eé
CBOICTBA.

PanmonanbHble BbhIpaXkeHUs U UX ITpeoOpa3oBaHus. Jloka3aTenbCTBO TOXIECTB.

KBanparusie kopau. CBoiicTBa apu(METHUECKIX KBAAPATHBIX KOPHEH U UX MPUMEHEHNE K
peoOpPa30BaHUIO YHCIIOBBIX BHIPAXKEHUI U BEIUMCIICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ onHoi nepeMeHHor. Kopenb ypaBHeHus. CBONCTBA YMCIOBBIX
paBeHCTB. PABHOCHIILHOCTh ypaBHEHHUIA.

Jluneiinoe ypaBHenue. KBagpaTHoe ypaBHeHHe: (opMylia KOpHEH KBaApaTHOTO YPaBHEHHUS.
Teopema Buera. PemieHune ypaBHEHHI, CBONALMXCS K JIMHEHHBIM W KBagpaTHbIM. [Ipumepsr
pelieHus ypaBHEHWH TpeThell W dYeTBEPTOM cTeneHed. PemeHne apoOHO-parOHAIBHBIX
YpaBHEHUH.

VYpaBHeHue ¢ IByMsl nmepeMeHHbIMH. JInHeliHOe ypaBHEHHE C JByMs NEpEMEHHBIMU,
IIPUMEPBI PELLICHUS] YPABHEHUH B 1I€JIbIX YHUCIIAX.

Cucrema ypaBHEHUI C ABYMsI epeMEHHbIMU. PaBHOCWIILHOCTh cucTeM. CHUCTEMBI ABYX
JIMHENHBIX YPaBHEHUN C ABYMS MEPEMEHHBIMU; PEIICHUE MTOJICTAHOBKON U cliokeHueM. [Ipumepsl
pelleHHs CUCTEM HEJIMHEWHBIX YPaBHEHUH C IBYMsI IEpPEMEHHbBIMHU.

Perenne TeKCTOBBIX 3a/1a4 anredpandecKumM CriocoOoM.

JlexapToBbI KOOPJIMHATHI HAa MJIOCKOCTH. I padrueckas MHTEpIpeTalis ypaBHEHUS C IBYMS
MepeMEeHHbIMU. [paduk JTMHEHHOro ypaBHEHHUS C JByMs IEPEMEHHBIMHU; YITIOBOM KOA(pQUIMEHT
NpSIMOIA; yCIIOBHE MapaUIebHOCTH HpAMBIX. [paduky npocTelmX HEMMHEHHBIX YpaBHEHUI;
napabosna, runep0Ooia, OKpyXKHOCTb. ['padudeckass HHTepHpeTalus CUCTEM YpaBHEHHH C JIBYMs
IIEPEMEHHBIMU.

HepaBencrBa. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBencTBO ¢ OOHOM TmEepeMeHHOW. PaBHOCHIIBHOCTP HEpaBEHCTB. JIMHEWHbIE
HEpaBEHCTBa C OAHOM nepeMeHHOU. KBangpaTHble HepaBeHcTBA. CHUCTEMBl HEPAaBEHCTB C OAHOU
IIEPEMEHHOM.

®YHKLIN

OcHoBHbIe MOHATHA. 3aBUCUMOCTH Mexay BenuuuHamu. [lonstue ¢ynkuuu. Obnactbh
OIpeJeSICHHs] 1 MHOXECTBO 3HaueHUH QyHKIuU. CrocoObl 3aganust GyHKUuM. ['paduk GyHKIIUY.
CpoiictBa (yHkuui, ux oroOpakeHune Ha Tpaduke. [Ipumepsl rpaduKoB 3aBHCHUMOCTEH,
OTpaXKaroUIUX peabHbIE IPOLECCHI.

UucnoBble  pyHkuuu.  ODyHKIMH,  ONUCHIBAIOIIME  MPSIMYI0 ©H  0OpaTHYIO
NPOIOPIMOHATIBHBIE 3aBUCUMOCTH, UX Ipaduku U cBoicTBa. JIuHeiHas ¢(yHkuus, e€ rpagux u
cBoiictBa. Kaapatnunast ¢yHkius, e€ rpaduk u cBoiicTBa. CreneHHble (QYHKIHH C
HaTypaJIbHBIMH TIOKa3aTeJsiMu 2 U 3, uX rpaduku u cBoiictBa. [ paduku pyHkumii , ,

YuciioBple 1NOCJIEA0BATEJIBHOCTH. [lOHATHE YHMCIIOBOM IOCIIENOBATENBHOCTH. 3aJaHHE
MOCIIEIOBATENIEHOCTH PEKYPPEHTHON popMyIiol 1 GOpMyIIOi N-ro 4iieHa.

Apudmernueckas u reomerpuyeckas nporpeccuu. @opMysbl n-ro ujaeHa apupMeTHIecKoil
U TEeOMETPUYECKOM TMpOrpeccuii, CyMMBbI TMEpBBIX #-X WIEHOB. I300paxkeHue UJIEHOB
apudmeTnyeckoii W TEOMETPHUECKOH MPOrpeccCHidi TOYKaMH KOOPIWHATHOH  TLIOCKOCTH.
JIMHENHBIN 1 SKCIOHEHIMAIBHBIN pocT. CII0XKHBIE IPOLIEHTHI.

BEPOATHOCTDB U CTATUCTUKA



OnucareabHasi craructuka. llpeacraBneHre NaHHBIX B BHJE TaONUWI, gUarpam,
rpaduxoB. CiydaiiHast ”3MEHYUBOCTh. CTaTUCTHYECKHUE XapaKTEPUCTHKN HA0Opa JaHHBIX: CPEHEe
apudmeTnueckoe, MeaMaHa, Hauboblee U HauMEHbIlee 3HaueHus, pasMax. [IpencraBienue o
BBIOOPOYHOM HCCIICIOBAHUM.

Cayuaiinble COOBITHSI M BepPOSITHOCTb. [[oHSATHE O CilydalHOM OIBITE W CIIy4aiiHOM
coObITHH. YacToTa CITy4aifHOro COOBITHSL.

CratucTrueckuii MONXOX K IIOHATHIO BEPOSATHOCTH. BepOsATHOCTH INPOTHBOIOJIOKHBIX
coObiTuil. HezaBucumble coOBITHS. YMHOXKEHHE BepoATHOCTEH. J[OCTOBEpHBIE M HEBO3MOXKHBIC
coObITHs. PaBHOBO3MOXXHOCTH cOOBITHH. Kitaccuueckoe onpeaeneHrne BepOsITHOCTH.

KomOunaropuxka. Pemienne KOMOMHATOPHBIX 3a/1a4 riepedopoM BapraHToB. KomOuHaTOpHOE
MpaBUIIO YMHOXKEHUS. [lepecTaHOBKY U akTOpHall.

JIOTKA U MHOXECTBA

TeopeTnko-MHOKeCTBEHHbIE NOHATHS. MHOXECTBO, SJIEMEHT MHOXECTBA. 3ajaHue
MHOXXECTB  TIEPEUMCIICHUEM  DJIEMEHTOB, XapaKTePUCTHYECKMM CBOWCTBOM. (CTaHOapTHbBIE
0003HaueHUsl 4YUCIOBBIX MHOXeCTB. Ilycroe mHOoxectBo M ero obOo3HaueHue. IlommHOXKECTBO.
OO0benvHeHne U nepeceueHrne MHOKECTB, Pa3HOCTh MHOXKECTB.

WnmocTtpaius OTHOLIEHUI MEX Ty MHOXKECTBAMH C ITOMOILBIO TuarpamM Diinepa — BeHna.

JneMeHTbl JOrMKH. [loHSATHE O PAaBHOCHIBHOCTH, CJEJOBaHMH, YIMOTpeOiIeHue
JIOTHYECKUX CBSI30K eCU ..., MO ..., 8 MOM U MOJbKO 8 MOM cydae, JTOTUIECKUE CBA3KH U, UTU.

MATEMATHKA B UCTOPUYECKOM PA3BUTHI

Hcropust popMupoBaHUs MOHSATHAS YKCIA: HATypajbHbIE YMCla, JpOoOH, HEIOCTATOYHOCTh
palMOHAIBHBIX YMCEN Ul T€OMETPUYECKMX W3MEPEHUH, MppaluoHainbHble yncna. CTapuHHbBIE
cucreMbl 3amucu uucen. J[pobu B BaBunone, Erunrte, Pume. OTKpbITHE AECATHYHBIX APOOEH.
Crapunnble cucrembl Mep. [lecsTuunble ApoOuM U MeTpuyeckas cucrema Mmep. IlosBienue
OTpULATENbHBIX uyncen U Hyis. JI. Marnuukuid. JI. Diinep.

3apoxaenne amreOpel B Heapax apudmetuku. An-Xopesmu. Poxnenue OyKBEHHOM
cumBomku. [1. @epma, @. Buer, P. Jlekapt. Mcropust Bompoca o HaxoxaeHHH (GopMyn KOpHeEH
arredpanveckuX ypaBHEHHH, HEpa3peliMMOCTh B paJuKalaX YpaBHEHHUU CTEMeHH, OoJbIIei
gyerbipéx. H. Tapranss, [x. Kapnano, H. X. AGens, D. 'anya.

N306peTenne MeToa KOOPIMHAT, MO3BOJISIOLIETO IEPEBOANTh TeOMETPHUECKHE 0ObEKThI Ha
s3bIK anreOpsl. P. Jlekapt u I1. @epma. [Ipumepsl pa3nuyHbIX CUCTEM KOOPIMWHAT HA MIOCKOCTH.

3anaua Jleonapno Iluzanckoro (dubonauum) o kponukax, yuciaa dubonayun. 3agaya o
IIAXMAaTHOU JJOCKE.

Hctoxkn Teopunm BEpOATHOCTEH: CTpaxoBoe aeno, aszaptHele urpsl. II. @depma u b.
[Tackans. S. bepuynmu. A. H. Koimmoropos.

INTAHUPYEMBIE PE3VJIBTATBI U3YUYEHUA KYPCA AJIU'EBPBI B 7-9 KITACCAX

PAITMOHAJIBHBIE UNCJIA
BBITTyCKHUK HAyIHTCS:
1) MOHUMATh OCOOCHHOCTH JICCITUIHON CUCTEMbI CUUCIICHHUS;
2) BJIAJICTh TIOHSTUSAMH, CBA3aHHBIMH C JICTUMOCThIO HATYyPaJIbHBIX YUCEI,
3) BBIPA)KaTh YHMCIIa B DKBUBAJCHTHBIX (hOpMax, BbIOMpas HaubOoyiee MOIXOMAIIYIO B
3aBUCHMOCTH OT KOHKPETHOH CHUTYaIlUu;
4) CPaBHUBATH U yIOPSAI0YUBATH PAIlUOHATIBHBIC YUCIIA;
5) BBITIOJIHATh BBIYHCICHUS C pPAMOHAIGHBIMH YHUCJIAMH, COYETas YCTHBIC H
MUCHMEHHBIC TIPUEMbI BEIYUCICHUN, IPUMEHSTH KaIbKYJISITOD;
6) MCIOJIBb30BaTh MOHATHUS U YMEHHSI, CBSI3aHHBIE C MPOIOPIHUOHATBLHOCTHIO BEIUYHH,

MPOLIEHTAMH B XOJI€ PEIICHUs MaTeMaTHYeCKUX 3aJa4 M 3a7a4d U3 CMEXHBIX MPEIMETOB,
BBITIOJTHSATH HECIIOKHBIC ITPAKTUICCKUE PACUETHI.
BoinyckHuk nomyuum 603mMOHNCHOCb!



7) NO3ZHAKOMUMBCL € NO3UYUOHHLIMU — CUCEMAMU CYUCAEHUS. C OCHOBAHUSMU,
omauynvimMu om 10;

8) Venyoums u pazeumv NpeocmasieHuss 0 HAMYPAIbHbIX YUCLAX U CBOUCMEAX
oenumocmu;
9) HAYYUmMbCsl  UCHOAb306AMb  NPUEMbl,  PAYUOHATIUSUPYIOWUE — BbIYUCTICHUS,

npuobpecmu NpUBLIYKY KOHMPOIUPOBAMb GbIYUCIEHUs, 8blOUpas Nnooxooawuu O
cumyayuu cnocoo.

JIEUCTBUTEJIBHBIE YMCJIA
BrimyckHuK HayduTCs:

1) WCIIOJIb30BaTh HayalbHBIC MIPEACTABICHUSA O MHOXKECTBE J1CHCTBUTEIBHBIX UM CET;
2) BJIAJIETh IOHSATUEM KBAJIPATHOTO KOPHS, IPUMEHSAThH €0 B BBIYUCIICHHUSIX.
Buvinycknuk nonyuum 603M0x4CHOCIb:

3) paseumv npeocmasienue 0 4Yucie U Yucio8blX CUCMEMAX OM HAMYPATbHLIX 00
0eliCmBUmMeNbHbIX YUCe; O POJIU 8bIYUCTIEHUL 8 4el08e4ecKOll NPAKMuUKe;

4) passums U yenyoums 3HaHue O OeCcAMUYHOU 3anUcu OeticmeUmeNIbHbIX YUcel

(nepuoouueckue u Henepuoousecxue opoou).
N3MEPEHU A, ITPUBJINKEHU A, OLIEHKU
BrimmyckHUK HayquTCS:
1) UCIOJIb30BaTh B XOZI€ PEIIEHUS 3a/1ayu MIEMEHTapHbIE MPEICTaBICHUS, CBA3AHHBIC C
NpUOTMKEHHBIMU 3HAYEHUSMU BETUYHH.
Buvinycknuk nonyuum 603modcHocm:
2) NOHAMb, YMO YUCLO08ble OAHHble, KOMOpble UCNOb3VIOMCS O/ XaApaAKMePUCmuKy
00bEKMO8 OKPYHCAIOU €20 MUPA, AGNAIOMCA NPEUMYUECMBEHHO NPUOIUNCEHHBIMU, YMO HO
3anucu NPUOUNCEHHBIX 3HAYEHUU, COOePHCAWUXCA 8 UHDOPMAYUOHHLIX UCMOUYHUKAX,
MOJCHO CYOUMB O NOZPEUIHOCU NPUOTUNCEHUSL;
3) NOHAMb, MO NOZPEULHOCb PEe3YIbMama blYUCIeHUL O0IHCHA ObIMb CoOuIMepuUMa
€ NO2PEUHOCMbIO UCXOOHBIX OAHHBIX.
AJITEBPAMYECKUE BbIPAXKEHU A
BrimmyckHUK HayquTCS:
1) BJIQJIETh TOHATUSAMHU «TOXIIECTBO», «TOXKIECTBEHHOE MpPeoOpazoBaHUE», pelaTh
3aJ1auu, cofepxaiue OyKBeHHbIE JaHHbIE, paboTaTh ¢ popMynIamu;
2) BBINOJIHATE IIPEOOPA30BaHUS BBIPAXKEHUM, COAEPXKALIMX CTEHNEHU C LENbIMU
MOKa3aTesIMU U KBAJpaTHbIE KOPHU;
3) BBITIOJIHATh TOXJAECTBEHHBIE MPE0OpPa30BaHMs PAIMOHAIBHBIX BBIPAKEHHN Ha
OCHOBE IpaBWJI JHCTBUI HAJ MHOTOWICHAMH U anreOpanieckuMu Apo0siMH;
4) BBIIIOJIHATH PA3JIOKEHNE MHOTOYJIEHOB Ha MHOKUTEIIH.
Buinycknuk nomyuum 603mMon#CHOCMb:
5) HAYYUmvbcsi  6bINOJHAMbL — MHO20ULA208ble  NPeoOdpa306aHusi  PayuUOHATbHBIX
8bIPAdCEHUL, NPUMEHSA WUPOKULL HADOP CNOCOO08 U NPUEMO8;
6) NPUMEHAMb MOXHCOeCmEeHHble NPeoopa30eaHus Ol peuenus 3a0ay U3 pasiuiHbIX
paszoenos Kypca.
YPABHEHUA
BeInyckHUK HAay4YUTCS:
1) pelmars OCHOBHBbIE BHJBI DPALMOHAJIBHBIX YPAaBHEHUH C ONHOM IEPEMEHHOM,
CHCTEMBI IBYX YPaBHEHUH C IByMsI TIEpEMEHHBIMU
2) MOHUMAaTh YpaBHEHHE KaK Ba)KHEHIITYI0 MaTeMaTUYECKYI0 MOJIENb JUIsl ONMCAHUS U
U3y4YCHHs] pa3HOOOpPA3HBIX peaNbHBIX CHUTyallMii, pemars TEKCTOBBIE  3aJaud
anreOpanyeckuM METOJIOM;
3) MPUMEHSATh TpadUUecKue MPEACTABICHUS I UCCICIOBAHNS U PEUICHUS CHCTEM
ypaBHEHHI! ¢ IByMsI Ie€peMEHHbBIMH.
Buinycknuk nonyuum 603moxicHOCMb:



4) 0811a0emsb CReYUuaIbHbIMU NPUEMaMU peuleHUs YPasHeHUll U CUCmem YPAaeHeHUll,
VBEPEHHO NPUMEHAMb annapam ypaeHeHull Ol peuleHusi pasHooOpa3HbIX 3a0ay U3
MaAmemamuxu, CME}CHbIX NPeOMemos, NPAKMUKU,

5) npumeHAms epaguueckue npeocmasieHus 01 UCcie008anus ypPagHeHul, cucmem
VPABGHEeHULL, COOepHcaux OYKeeHHble KOIphuyuermpl.

HEPABEHCTBA
BolIlTyCKHUK Hay4quTCS:
1) IIOHUMAaTh U IIPUMEHATh TEPMUHOJIOTMIO U CUMBOJIMKY, CBA3aHHBIE C OTHOLIEHUEM
HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;
2) pelaTe JIMHEHHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M MX CHCTEMBI; peniatb
KBaJIpaTHbIE HEPABEHCTBA C OTMOPOH Ha rpauuecKue MpeCTaBICHHUS;
3) IIPUMEHATH allapar HEPAaBEHCTB IIPU PELICHUM 3a4a4 U3 PA3IMYHBIX pa3leioB
Kypca.
BvinyckHuk nomyuum 603mMOICHOCIb!
4) PAa3HO0OPA3HBIM NpuemMam O0KA3AmMenbCmea HePaeHCmE; VE8epPeHHO NPUMEHAMb

annapam HepaseHcms OJisl peuleHus: pa3Ho0OPAa3HbIX MameMamudeckux 3a0ad u 3a0aq u3
CMEJHCHBIX NPEeOMemMos, NPaAKMUKU,
5) npumeHams  epaguueckue npeocmaenienus Oas  UCCIe008aHUs  HEPABEHCME,
cucmem HepaseHCma, Cooepicawux OyKeeHHvle Ko duyuenmal.
OCHOBHBIE ITOHATH . UACJIOBBIE ®YHKIINHN
BbINyCKHUK HAaydUTCS:
1) MOHUMAaTh W UCMONb30BaTh (DYHKIMOHANBHBIE MOHSTUS U SI3BIK (TEPMHHBI,
CUMBOJINYECKHE 0003HAYEHUS);
2) CTPOUTHh TpauKH dSIIEMEHTapHBIX (YHKIHI; HCCIEIOBaTh CBOWCTBA YHCIIOBBIX
(GyHKUMH HAa OCHOBE U3y4Y€HUs ITOBEIEHUS UX IPapUKOB;
3) MOHUMaTh (YHKIHIO KaK BaXHEUIIYI0 MONENb Ui OINUCAHUS MPOIECCOB U
SIBIICHUH OKPYXKAIOIIEro MHpa, NPUMEHSITh (QYHKIHMIO Kak S3BIK IS OMUCAHHS H
UCCTICIOBaHUS 3aBUCUMOCTE MeX 1y (PU3HMUeCKIMH BeTHUYNHAMHU.
BoinyckHuk nonyuum 603mMOHNCHOCb!
4) npPOoBOOUMb UCCIEO008AHUSA, CBA3AHHbIE C U3VYEHUEM CB0UCME (QYHKyuil, 8 mom
yucne ¢ UCNONL308AHUEM KOMHblOmepa, HA OCHO8e 2paduKo8 usy4eHHvlX QyHKYUl
cmpoums bonee ClLoAHCHbIe 2PAPUKU,
5) UCNONL306aMb  (DYHKYUOHATIbHBIE NPEOCMAGIeHUs U C8OUCMed @VHKYull 01
Ppeuenus MamemMamuieckux 3a0ayd U3 pasiuiHblx pa3zoenos Kypca.
YUCJIOBBIE ITOCJIEJOBATEJIbBHOCTHU
BrInycKHUK HayduTCS:
1) MMOHUMATh U UCMOJIb30BaTh A3bIK MOCIEI0BATEIbHOCTEN;
2) IPUMEHATh (OPMYJbI, CBSI3aHHBIE C apu(PMETHUYECKOM M TreoMeTpUuuecKon
MPOTPECCUsIMH, U ammapar, cOPMHUPOBAHHBIA NPU M3YYEHUH JIPYTUX Pas3[esoB Kypca, K
PEILICHUIO 33134, B TOM YHCIIE C KOHTEKCTOM U3 PEAIbHOM KU3HH.
Buvinyckuuk nonyuum 603moicHoCmb:
3) peuams KOMOUHUPOBAHHbBIE 3A0aYU C NPUMEHEHUEM OPMYI N-20 U CYMMbL NEPEbIX
N YleHO08 apumemuyeckou U 2eoMempudeckol npospeccuil, NPUMeHssT Npu 3Mom
annapam ypasHeHuil U Hepagencme;
4) NOHUMAMb  aAPUDMEMUUECcKYI0 U 2eOMempudecKylo npocpeccuu Kaxk @yHKyuu
HamypanvbHo2o ap2yMeHma, CeA3bl8amsb ApUGMemuieckKyio npozpeccuro ¢ JIUHeUHbIM
POCMOM, 2e0MEeMPUUECKYI0 — C IKCHOHEHYUATbHBIM POCTIOM.
OIIMCATEJIbBHAA CTATUCTUKA
BBIyCKHUK HAay4dUTCS HCIOIB30BATh MPOCTEHINME COCOOBI MPECTaBICHUS U aHaIHn3a
CTATHCTHYECKUX JIaHHBIX.



Buinyckuux nonyuum 603modcnocms npuobpecmu nepeoHAYAIbHbIN ONbIM OPeAHU3AYUU
coopa OamHwbix nNpu NPosedeHUl Onpoca 0OWECMEEeHHO20 MHEHUs, OCYWeEeCMEIAMb UX AHAIU3,
npeocmasisims pe3yibmamsl ONpoca 8 8ude maonuysl, OUAePamMMbL.

KOMBHUHATOPHKA

BbINyCKHUK HayduTCsl peliaTh KOMOMHATOPHBIC 3a/1a4i HA HAXOXJICHHE YKCia 00bEKTOB
WM KOMOMHAIIAH.

Boinycknux nonyuum 603MONCHOCMb HAYYUMBCS HEKOMOPHIM CHEYUATbHLIM NPUEMAM
peuieHuss KOMOUHAMOPHBIX 3A0a.

CJIVYAMHBIE COBBITUS Y1 BEPOSITHOCTbD

BBINTyCKHUK HaydUTCS HAXOMUTh OTHOCHTEIBHYIO YacTOTy M BEPOSTHOCTH CIy4aifHOTO
COOBITHSI.

Bvinycknux  nomyyum  603MOXMCHOCMb  Npuobpecmu  ONvlm NPOGeOeHUs  CIYYAUHbIX
IKCNEPUMEHINO08, 8 MOM HUCTIe C NOMOWbIO KOMNBIOMEPHO20 MOOETUPOBAHUS, UHMEPPEeMayuu Ux
Ppe3yIbmamos.

TEMATHUYECKOE ITJIAHMPOBAHUE

PaGouass mporpamma © TeMaTHYEeCKOE€ IUJIAHUPOBAHME pa3pabOTaHbl Ha OCHOBE
[IpumepHoOll mporpaMMbl OCHOBHOro o00miero ob6pas3oBaHus (0a30BbIi ypOBEHb) C YHETOM
TpeboBanuii denepanbHOro KOMIOHEHTAa IOCYAApCTBEHHOI'O CTaHJapTa U B COOTBETCTBUM C
Anreopa. COopHUK pabouux mporpamm. 7-9 Kiaccel: mocodue sl yuuTeseld o0meo0pas3oBar.
opranuzanmii/ {coctaButenb T.A.bypmucrpoBa}. 2-¢ usn., gomn. — M.:IIpoceemenne, 2014. — 96
C..

JlaHHas mporpaMMa paccuMTaHa Ha:

- 105 gacoB B 7 kmacce (3 yaca B Henento), B ToM yucie 10 KOHTpoJbHBIX paboT (35
y4eOHBIX HEJIEIIb);

- 105 gacoB B 8 kmacce (3 yaca B Hezmemo), B ToM yucie 10 xoHTponbHBIX padot (35
y4eOHBIX HEJENb);

- 102 gaca B 9 kmacce (3 daca B Hememnro), B TOM 4ucCJIe 8 KOHTPOJBHBIX pabdor (34
yueOHbIe HeJeNn).

HCIIOJIL3YEMBIN YYEBHO-METOINYECKUWIT KOMITUIEKT

7 xnacc

1. Makapsrues, FO.H. u np. Anrebpa 7 knacc: yueOHUK 1715 00111€00pa30BaTeIbHbIX
yupexaenuit. [1o penaknueit C.A. TensikoBckoro, 2017.

2. Munmiok H.I'., HlneikoBa M.C. Pabouas terpanp 7 kmacc. M.: Ilpocsemienue,
2017.

3. Munmiok H.I'., lllneikoBa NU.C. Meronuueckue pekomenaanuu 7 kiacce. [locooue
i yaurens M.: [Ipocsewmenue, 2014.

4. I'maskoB IO.A., I'amamBumu M.S. KOHTpOibpHBIE H3MEpPUTENBHBIE MaTepHalbl
anredpa 7 xnacc. M. M3narensctBo «OKk3amen», 2014.

5. XKoxor B.U., Kpaitnesa JI.b. Ypoku anreOpsl B 7 Kj1acce: KHUTA Il yuuTens. M.:
[Ipoceemienue, 2013.

6. Hynauusin  FOIIL, Kponrays B.JI. Temartmueckue Ttectsl 7 kmacc. M.:
[Ipoceemienue, 2013.

8 KIace

1. Maxkaperaes, FO.H. u np. Anrebpa 8 kimacc: yueOHHK i1 00111e00pa3oBaTeIbHBIX

yupexaenuil. [To penaknueit C.A. TenskoBckoro, 2017.

2. Munarox H.I', lIneikoBa U.C. Pabouas terpanp 8 kiacc. M.: IIpocsemienue,
2017.
3. Koxos B.M., MaxkaperueB FO.H., Munatok H.I. [Iupaktuueckue marepuanibl 8

kiacc. M.: [Ipocsenienue, 2014.



4, Hyaauubin - FO.IL.,, Kponrayz B.JI. Tematuueckue Tectsl 8 kiacc. M.:
[Ipoceemenue, 2012.

5. I'maszko 1O.A., Bapmasckuit U.K., Il'anamsumn M.A. Tectsl mo anrebpe 8 kiacc.
M.: U3ngatenscTBO «OK3amen», 2013.

6. ’KoxoB B.U., Kpaitnesa JI.b. Ypoku anredpsl B 8 kiacce. Kaura mst yuurens. M.:
[Ipocsemienue, 2013.

9 KJ1acc

1. Makapsrue, FO.H. u np. Anrebpa 9 kimacc: yaeOHUK 17151 0011e00pa3oBaTeIbHBIX
yupexnaenuil. [1o penakmiueit C.A. Tenskockoro, 2017.

2. Munmiok H.I'., HlnsikoBa M.C. PaGouas terpamp 9 kmacc. M.: Ilpocsemenue,
2017.

3. Koxos B.U., MakaperueB FO.H., Munmtoxk H.I. dunaktuyeckue marepuaisl 9
knacc. M.: IIpocBemenune, 2014.

4, Hyaauubin - FOIL.,, Kponrays B.JI. Temaruueckue Ttectl 9 kimacc. M.:
[Ipoceemienue, 2012.

5. I'mazko 10.A., Bapmagckuit UK., Il'anamsumun M.A. Tectel o anrebpe 9 kiacc.
M.: U3narenscTBO «OK3amen», 2013.

6. I'mazkoB  1O.A., Bapmasckuit W.K.,, TanamBuiun M.Sl.  koHTposbHO
M3MepUTEIbHBIE MaTepHralbl 1o anredpe, 9 kinace. M.: U3natensctBo «OKk3ameny, 2014

7. XKoxor B.U., KpaitaeBa JI.b. Ypoku anredpsl B 9 knacce. Kuura mst yaurens. M.:

[Ipoceenienue, 2013.



YuebHO-TeMaTu4eCcKoe IJIAHUPOBAHHE

Homep
naparpada

Conepxanue marepuaia

Kon-
BO
JacoB

XapaKTepuCTHKa OCHOBHBIX BHJIOB
AEATeNbHOCTH yYCHHKA (Ha ypOBHE
yueOHBIX JIeH CTBHI)

7 KJ1acc

ImaBa L.
YpaBHEHUS

BeipaxkeHnus, TOXIeCTBa,

22

1
2

W

Beipaxenus
[TpeobpazoBanus
BBIPAKEHUN

KontponbHas padora Nel
VYpaBHeHUS c OJTHOM
TepEMEHHOU
Crarucrtuueckue

XapaKTepU CTUKU
KonTtponbHnas pabora Ne2

(9]

Haxonute 3Hau€HUs YMCIOBBIX BBIPAKEHUI,
a TaK)K€ BBIPAXKEHUHN C MEPEMEHHBIMHU IpU
YKa3aHHBIX 3HAYEHUAX IIEPEMEHHBIX.
Hcnonp3oBaTh 3HaKd >, <, , YHTaTh U
COCTaBJIATh JIBOMHBIE HEPABECHCTBA.
BeimonuaTe mpocteiimme mnpeodpa3oBaHUs
BBIPAYKEHUI: MIPUBOAUTD 0A00HbIE
cllaraeMble, pacKpblBaTh CKOOKM B CymMMe
WJIM Pa3HOCTH BBIPAXKECHUM.

Pemars ypaBHeHus BuUIa IIPH Pa3IMYHBIX
3HaYEHMSIX a M b, a Takke HECIOKHbIE
YPaBHEHHs, CBOAALIMECA K HUM.
Hcnonp3oBark amnmapar ypaBHEHUH I
pelieHus TEKCTOBBIX 3a1ad4,
MHTEPIPETUPOBATH pe3yJbTar.
Hcnonb3oBars npocTeinme
CTaTUCTHUYECKUE XapaKTEPUCTUKH (cpenHee
apudMeTnyecKoe, pa3Max, Moja, MeAuaHa)
JUIs aHalIu3a psla JaHHBIX B HECIOKHBIX
CUTyalUsIX.

I'nasa II. ®yHnknun

—_—
—_—

5
6

OyHKINU U UX TpaduKu
Jluneitnas QyHKuMs
KonTtponbHas pabora Ne3

—_ L

Breruncnsate 3HaueHus: (QYHKIMH, 3a1aHHOM
(dbopmynoii, cocTaBnsATh TaOMHUIIBI 3HAYCHUN
¢ynkuuu. Ilo rpaduky QyHKIMH HAXOAUTH
3HaueHWe  (QYHKIMA 1O  HM3BECTHOMY
3HAYEHHUIO apryMeHTa M pelaTrbh OOpaTHYIO
3amady. Crpoute  rpadpuku  IpsAMOM
MIPOITOPLIHOHAIIBHO CTH 51 JIMHEWHOU
(yHKIIMM, ONUCHIBATH  CBOMCTBAa  3ITHUX
¢ynkui. [loHnMarb, Kak BIMSAET 3HAK
kodpdunmenta k Ha pacmojiokeHUE B
KOOpAMHATHOM TJIOCKOCTH rpaduka
(GbyHKIMY , TAE , KaK 3aBUCUT 3HaueHuu k u
b B3aumHoOe pacnosiokeHue ABYyX (yHKIUI
Buna . HurtepnperupoBars  rpaduku
peanbHBIX 3aBUCHMOCTEH, OIMCHIBAEMBIX
(dhopMynaMu BUJIA , TAC U .

I'maBa III.
IIOKa3aTeJieM

CTCIICHb C HATypaJIbHbIM

11

7
8

CremneHb U €€ CBOMCTBA
OHOYIIEHBI
KonTponbnas padota Ned

BprunciiATe 3HaueHUS BBIpAXKEHUW BUIA |,
rme a — TMpPOU3BOJIbHOE YHUCIO, N —
HaTypaJIbHOE YMCIIO, YCTHO U MUChMEHHO, a
TaK)k€ €  MOMOIIBIO  KaJbKYISATOpA.
DopMynHpoBaTh, 3aIMChIBATh B
CUMBOJIMYECKOil (opMe U 00OCHOBBIBAThH
CBOMCTBAa  CTENEHUM C  HATypaJIbHBIM
[10KA3aTeIIEM. [IpumeHsTH CBOMCTBa
CTENEeHHU Ji1 MpeoOpa3oBaHUsS BhIPAXKEHUH.




BbINONHAT  yMHOXKEHHE OIHOWIEHOB H
BO3BEJICHUE  OJHOWIEHOB B  CTEIEHb.
Crpouts rpaduku ¢ysxuuii , . Pemars
rpaduyecku ypaBHeHuss , rme k m b —
HEKOTOpbIE YHCIIa
I'maBa IV. MHOro4ieHs! 17 3anmuchiBaTh MHOTOYJIEH B CTaHJIapTHOM
9 Cymma u pa3HOCTh 3 BUJE, OMNpPENENsTh CTENEeHb MHOIOYJICHA.
MHOTOYJICHOB BoimonHATh  clAOkKEeHHME M BBIYUTAHUE
10 [IpousBenenue omHOUIEHA 6 MHOT'OYJICHOB, YMHOXEHHE OAHOWIEHA Ha
Y MHOTOYJICHA MHOTOYJIEH. BoimonHaTe  paznoxeHue
KonTtponbHas padora Ne5 1 MHOI'OYJICHOB HAa MHOXUTEIU, HCIOJIb3Ys
11 [IpousBenenue 6 BBIHECEHHE MHOXHUTENSI 38 CKOOKHA U CIIOCO0
MHOTOYJICHOB rpynnupoBku. Ilpumenstes geiictBus ¢
KonTponbHas padorta Ne6 1 MHOTOYJIEHAMHU pu peuieHnu
pa3HOOOpa3HBIX 3aay, B YAaCTHOCTU IpHU
pEIIEHUN TEKCTOBBIX 3aJad C IIOMOILBIO
YpaBHEHUM.
I'maa V. ®opmynsl COKpalieHHOrO 19 | Joka3piBaTh  CIPaBEIMBOCTb  (HOpMYI
YMHOXEHUS COKpAIlleHHOTO YMHOXEHUs, IPUMEHATh UX
12 KBagpar cymmsl u kBajgpar 5 B INpeoOpa3oBaHUAX LEIbIX BBIPAKEHUH B
pa3zHocTH MHOTOYJIEHBl, a TaKXe [Js Ppa3IokKeHUs
13 Pasnocts KBaJIpaToB. 6 MHOT'O4JICHOB Ha MHOXKHTEIH.
CymMma 1 pa3HOCTb KyOOB Hcnonp3oBarh pa3nuyuHble PeoOpa3oOBaHU
KontponbHas pabora Ne7 1 LENbIX  BBIPAXEHUHM  NPU  PELICHUHU
14 [IpeoOpazoBanue  LEIbIX 6 YPaBHEHMI, JOKa3arenbCTBE TOXKIECTB, B
BBIPKEHU N 3aJayax Ha JIeTUMOCTb, B BBIUHCIECHUU
KonTtponbnas pabota Ne§ 1 3HQUEHUN  HEKOTOPBIX  BBIPAXEHUUH  C
MIOMOIIIBIO KAJIBKYJISITOpA
Imaa  VI. Cucrembl  JOUHEHHBIX 16 Onpenensite, SBJISETCS JU TMapa 4YHCEN
YpaBHEHUI pellleHueM JaHHOTO YpaBHEHMSI C JIByMs
15 JIuHeliHble ypaBHEHMS C 5 nepeMeHHbIMUA. HaxoguTe myTem mepebopa
JIByMsI TICPEMEHHBIMU U HUX HeNble pelIeHus] JIMHEHHOro ypaBHEHHS ¢
CHCTEMBI IByMsi nepeMeHHbIMH. CTpouTh TIpaduk
16 Pemienue CHUCTEM 10 YpaBHEHHUS
JIMHENHBIX ypaBHEHUN Nm Pemate rpaduueckum crnocodom
KonTponbnas padorta Ne9 1 CUCTEMBbl JIMHEHHBIX YPaBHEHUU C JIBYMs
EpEMEHHBIMH. [IpumensTh crnocod
MOACTAHOBKM U CIOCOO CIOXKEHUs Mpu
pPELICHUM CHCTEM JIMHEHWHBIX YPaBHEHHU C
JByMsl NE€pPEMEHHbIMHU. Pemiate TeKCTOBbIE
3aJlauu, UCIIONb3YS B Ka4yecTBe
anrebpanyecKoi MOJIeNT! cUCTEMY
ypaBHeHUl. MHTepnpeTupoBaTh pe3yJbTar,
NOJIyY€HHBIN PU PELIEHUU CUCTEMBI.
[ToBTOpEHUE 9
IToBTOpeHue 3
WroroBerii 3auér 1
WtoroBas KOHTPOJIbHAs pabota 2
O6061enue. Peseps 3
Wroro 105
8 kiacc
I'maBa I. PauinonanbsHbie 1poOu 23 ‘ DopMynHpoBaTh OCHOBHOE CBOMCTBO




1 PanmonanpHbIe ApodU U UX 5 paloHaIbHON IpOOH U MPUMEHSTH €ro JJIs
CBOICTBA npeoOpa3oBaHus  JApoOei.  BrmonHATH
2 CymMa 1 pa3HocTh aApoOeit 6 CIIO)KEHHME, BBIYMTAHHE, YMHOKEHHE U
Kontponbnas pa6ora Nel 1 neneHue apodOed, a TakkKe BO3BEACHHE
3 IIpousBenenue u 4vacTHOe 10 | npoOu B creneHb. BpIMONHATH pa3avyuHbIe
npobeit npeodpazoBaHus palMOHAIIBHBIX
KonTponbhas padbota Ne2 1 BBIPQ)KEHUH, JIOKa3bIBaTh TOXIECTBA. 3HATh
CBOMCTBa (YHKIMH , U YMETb CTPOHUTH €€
rpaduk. Hcrnonp3oBaTh KOMIBIOTEP IS
UCCIICIOBAHUS TOJOKEHUs rpaduka B
KOOPAMHATHOM TIJIOCKOCTH B 3aBUCHMOCTHU

or k.

I'maBa 1. KBanparHble kopHU 19 | IlpuBoguTe mnpuMeEpbl palnUOHAIBHBIX U
4 JlelicTBUTENBbHBIE UM CTIA 2 HPpPalOHAJIBHBIX YHCEJL. Haxonutb
5 Apudmernueckuit 5 3HaueHUsl apu(PMETHYECKHX KBaJpPaTHBIX

KBaJpaTHBIA KOPEHb KOpHEH, HCIOoNb3ys MpU HEOOXOOUMOCTH
6 CaoiicTBa 3 KaJIbKYJIATOP. Jl0Ka3bIBaTh TEOPEMBI O KOpHE
apu(MeTHIecKoro U3 TPOU3BENEHUS U ApoOU, TOXKAECTBO ,
KBaJpaTHOTO KOPHS OpPUMEHSTh UX B IpeoOpa3oBaHUAX
KonTponbHas padorta Ne3 1 BBIPAXKEHUU. OcBoOOXKIATHCS oT
7 [Ipumenenue CBOICTB 7 HMPpallMOHATILHOCTH B 3HAMEHATEISIX po0ei
apu(dMeTHIecKoro BUJIa . BEIHOCUTH MHOXUTEND 3a 3HAK KOPHS
KBaJIpaTHOTO KOPHS U BHOCHUTb MHOXMHTENb IO 3HAK KOPHS.
KonTtpomnbnas pabora Ne4 1 Hcnonb3oBare  KBaApaTHbIE KOPHU  JUIA
BBIPAKEHUS MEepPEMEHHBIX u3
reoMeTpuiecKkux u (usmdeckux Qopmys.
Crpouts rpaduk byHKIMN u

WJUTIOCTPUPOBATh Ha TpauKe ee CBONCTBA

I'masa III. KBagparHble ypaBHEHHUs 21 Pemars xBanparHele ypaBHeHus. Haxonuts

8 KBagpatHoe ypaBHeHue u 10 | monGopoM KOpPHM KBAAPATHOTO YpPaBHEHHS,
€ro KOpHHU ucnone3ys teopeMmy Buera. HccnenoBath
KonTtponbnas padora Ne5 1 KBaJpaTHbIE YPAaBHEHUS MO JUCKPUMUHAHTY
9 JpobHble  palnuoHaJIbHBIC 9 U kodpounuentam. Pemats apoOHBIE
yYpaBHEHUS paluMoOHaIbHBIE YPAaBHEHHUsI, CBO/IS PEILIEHUE
KonTponbHas padorta Ne6 1 TaKUX YPABHEHHUI K PEIICHUIO JIMHEHHBIX U
KBaJIpaTHbIX YpPaBHEHUH C MOCIEIYIOIIUM
UCKJIIOYEHUEM  IOCTOPOHHUX  KOpHEH.
Pematb  TekcTroBble 3amauyu, UCHIONb3YA

KBaJIpaTHbIC U IPOOHBIE YPABHEHUSI.

I'maBa IV. HepaBencraa 20 @opMynMpoBaTh M JOKAa3bIBATh CBOWCTBA

10 YuciioBble HEpaBEHCTBA U 8 YUCIIOBBIX ~ HepaBeHCTB.  Mcnosb3oBarb
UX CBOWCTBa anmnapar HEpaBEHCTB JUTSt OLICHKU
KonTponbHas paborta Ne7 1 MOTPEIIHOCTH M TOYHOCTU TMPUOIMIKEHUS.

11 HepaBenctea ¢ omgHoM 10 Haxomute mnepeceueHne u oObeAMHEHUE

MEPEMEHHON U UX CUCTEMBI
KontponbHas pabota Ne§

MHOXECTB, B  YaCTHOCTH  YHCJIOBBIX
IIPOMEKYTKOB.

Peware nuHeliHbIE HepaBeHCTBA. Perath
CUCTEMbl JIMHEHMHBIX HEPABEHCTB, B TOM
YUCIe TaKUX, KOTOPbIE 3alMCaHbl B BUJE

HBOP'IHBIX HCPABCHCTB




I'naBa CreneHn c I €JIbIM 11 3HaTh OMpEJEICHUE U CBOWCTBA CTENEHH C
MOKa3aresieM. DJIEMEHTbl CTATUCTUKU nenbiM nokasareneM. IIpuMeHsTs cBolicTBa
12 Crenenb C LIEJIBIM 6 CTENEHH C UEeJbIM [OKa3arelieM MpHu
[I0KA3aTEJIEM U €€ CBOMCTBA BBINIOJIHEHUH BBIYM CIICHHUI 5
KontponbHas pabora Ne9 1 peodpazoBaHUU BBIPAJKECHU .
13 DJIeMEHTBI CTaTUCTUKU 4 Hcnons3oBaTh 3aMuch YUCEN B CTAHAAPTHOM
BUJIC€ ISl BBIPAXKEHUS U CONOCTAaBJICHUS
pa3MepoB 00BEKTOB, JITUTEIBHOCTH
MIPOIIECCOB B OKPYXKAIOIIEM MHUPE.
[IpuBOIUTH TIpUMEPBI PENPE3CHTATUBHOW H
Hepernpe3eHTaTUBHOW BhIOOpKH. M3BIekaTh
uHpopManMio HU3  TAONUI[ YacTOT W
OpraHu30BbIBaTh HH(MOPMAIMI0O B  BUJC
Ta0JIMIl YaCTOT, CTPOUTH UHTEPBAIBHBIN PSII.
Hcnonb3oBarh HamsAHOE INPEICTaBIECHUE
CTaTUCTHUECcKOl uHpopManuu B  BUIE
CTOJNIOUATBIX W KPYTOBBIX  JAHMArpaMm,
TOJIATOHOB U TUCTOT'PAMM
IToBTOpEeHue 11
[ToBTOpEHUE, U3yUEHHOrO B 8 Kjacce 5
Wrorossiii 3auér 1
HtoroBast KOHTpoJbHas paboTa 2
O06o0mieHue. pe3eps 3
Uroro 105
9 knac
I'maBa I. KBagparuunas QpyHKIMS 22 | BeruucnaTh 3Ha4eHUS (QYHKIUH, 33JaHHOM
1 OYHKIHUU U UX CBOMCTBA 5 dbopmynol, a TaKkKe JByMs H TpeMms
2 KBanpatnslii TpexuiieH 4 hopmynamu. OnuceiBaTh CBOMCTBa
KonTtponbnas pabota Nel 1 GbyHKIIMH Ha OCHOBE WUX Trpaduueckoro
3 KBanparnunas ¢yHKUus u 8 IPEICTAaBIICHUS. WNHuTepnpernpoBath
ee rpaduk rpaduku pealbHBIX 3aBHCUMOCTEH.
4 CrenenHas GbyHKIHS. 3 IToka3pIBaTh CXEMATHUYECKU IOJIOKEHHE HA
KopeHs n-oii crenenu KOOPJIMHATHON IIJIOCKOCTU rpa¢ukoB
KonTponbuas padorta Ne2 1 ¢bynkuuii . Ctpouth rpaduk QyHKIUU |
YMETh YKa3blBaTb KOOPAMHATHl BEPIIMHBI
napaboJibl, ee OCh CUMMETPUH, HallpaBJIeHHe
BeTBEl mapabobl.
N306paxats CXEMaTHYEeCKH rpaguk
(GyHKIIMM ¢ YETHBIM W HEUETHBIM 1.
[loHumats cMbICcH 3anuced BUAa U T.1., T€ a
— HekoTopoe uucio. IMeTh mpencraBieHue
O HAaXOXJCHHM KOPHEH n-OH CTENeHu C
TTOMOIIBIO KAJIBKYJISITOPA
I'maBa II. YpaBHEHMs M HepaBeHCTBa C 14 Peware ypaBHEHUSI TpeTbell W YETBEPTOM
OJTHOW ITEPEMEHHOMU CTEIIEHU C IIOMOIIBIO PA3JI0KEHHUSA Ha
5 VYpaBHEeHUS c OJTHOM 8 MHOXHTEIM U BBEJICHUS BCIOMOTAaTENbHBIX
nepeMeHHON MEepeMEHHBIX, B  YAaCTHOCTH  peliaTh
6 HepaBenctBa ¢ omHoit 5 OMKBapaTHBIE YpaBHEHHUS. Pemare
nepeMeHHON JIpoOHBIE PALMOHAJIbHBIE YPaBHEHUSI, CBOJS

KonTtponbnas pabora Ne3

X K LEJIbIM YPaBHEHMAM C IOCIEAYIOLIEH
IIPOBEPKOU KOPHEH.
Pemare HepaBeHCTBa

BTOPOM  CTEIEHHU,




HCIIOJIb3Ys Fpa(i)I/I‘IGCKI/Ie MpcaACTaBJICHUA.
Hcnons3oBarh MCTOA  HMHTCPBAJIIOB  IIpHU
PCHICHUHN pallMOHAJIbHBIX HCPABCHCTB.

I'maBa III. YpaBHEeHUs UM HepaBeHCTBA C 17 Crpouth rpaduku ypaBHEHHA C JBYMs
JIByMsI TIEPEMEHHBbIMU MEpEeMEHHBIMH B MPOCTEHIINUX CIIydasX,
7 VYpaBHEeHUS B JIBYyMS 10 Korma — rpadkoM  SBIISIETCS  TIpsMas,
nepeMeHHbIMU " ux napaborna, runepbona, OKPY>KHOCTb.

CHCTEMBI Hcnonp3zoBare X A1 rpaduueckoro

8 HepaBenctBa ¢ aByms 6 pelIeHUsT CHCTEM YpPaBHEHUW C JABYMs
nepeMeHHbIMU u ux IIEPEMEHHBIMH.

CHCTEMBI 1 Pemath cmocoOOM MOACTaHOBKH CHCTEMBI
KonTponbnas padora Ned JIByX YpaBHEHUU C JABYMsI NIEPEMEHHBIMH, B
KOTOPBIX OHO ypaBHEHHE MEPBON CTEMEHH,
a Ipyroe — BTOPOM CTEIECHHU.
Pemarp TekcTOBBIE 3ajaud, HCHOIB3YS B
Ka4yecTBe aJire0panyeckoll MoOJeNu CUCTEMY
YPaBHEHMI C IByMs MEPEMEHHBIMHU; PEIIATh
COCTaBJICHHYIO CHCTEMY, HUHTEPIPETUPOBATh
pe3yJbTar.
I'maBa IV. Apudmernyeckas 51 15 [IpumeHsAT, WHIAEKCHOE O00O3HAYEHHWE IS
reoMEeTpUYECKasi MPOrpeccuu YJIEHOB MnocienoBareabHocTed. IlpuBonuth

9 ApupmeTnueckas 7 MpUMEPBl  3aJlaHus  MOCJEeI0BaTeIbHOCTEN
nporpeccus ¢dbopMynoll n-ro ujgeHa U PEKYPPEHTHOM
KontpomsHas padora Ne5 1 (bopMmyIoit.

10 I'eomeTpuueckas 6 BriBoguth bopmyIbl n-ro YjieHa
nporpeccus apupMeTnIecKoi Iporpeccuun u
KonTponbnas padbota Neb 1 FEOMETPUYECKON  MPOrPECCHH,  CYMMBI

MEePBBIX N YJEHOB apuPMETHYECKOH H
reOMETpUYECKOM  IpOrpeccuii,  pemnarb
3a/laud C HCIOJIb30BaHHEM OJTUX (OpPMYIL.
JlokasbIBaTh XapaKTEPUCTUUECKOE CBOWMCTBO
apudmMernueckon u reOMETPUYECKON
IIPOrPECCUi.
Pemarp 3amaum Ha CIIOKHBIE MPOLEHTHI,
UCIIOJIB3Ys npu HE00XOIMMOCTH
KJIbKYJISITOD
[maBa V. DnemMeHTHl KOMOWHATOPUKH H 13 Bomonaute mepebop BceX BO3MOXKHBIX
TEOPUU BEPOSITHOCTEM BApHAHTOB JJs Tepecyeta OObBEKTOB U

11 DneMeHThl KOMOMHATOPUKHU 9 KOMOMHAIIHH. [IpumensTh MPaBUIIO

12 HavanbHbie CBEICHUS 3 KOMOMHATOPHOT'O0 YMHO’KEHHUSI.

TEOPUH BEPOSITHOCTEH PacriozHaBaTh 3a1a4M Ha BBIYMCICHUE YK CIIA

KontponbHas pabora Ne7 1 IIEPECTAaHOBOK, Pa3sMEUICHUH, COYETAaHUU U
IPUMEHSTH COOTBETCTBYIOLIHE (POPMYIIBI.
BpruuciaTe 4acTtoTy ciaydaiiHOTO COOBITHS.
OuneHuBare  BEpOATHOCTh  CIy4alHOIO
COOBITHSA c MTOMOIIBIO YacTOTBHI,
YCTaHOBJICHHOMW ONBITHBIM IyTeM. Haxonuts
BEPOSITHOCTh  CIYYaifHOTO COOBITHS  Ha
OCHOBE KJIACCUYECKOT O OTpeeIeHUs
BEPOSITHOCTH. [IpuBonuTh MIpUMeEpBI
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITHIA

IToBTOpenue 21




HToroBasi KOHTpoJibHas paboTa
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