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IHosicuuTennLHAA 3aIHCKA

Pabouas nporpamma y4eOHOro mpeamera «Ajreopa» pa3padoraHa B COOTBETCTBHUH C
@enepalibHBIM  TOCYAAPCTBEHHBIM  00pa30BaTENbHBIM ~ CTaHJAPTOM  OCHOBHOIO  OOLIETO
obOpa3oBanus (mpuka3 MwuHHCTEepcTBa 00IIero U mpodeccruoHanbHOro odpazoanus PD ot
17.12.2010 r. Ne 1897), Ha ocHOBe TpeOOBaHWUN K pe3yabraraM ocBOoeHUs (OCHOBHOM
00pa3oBaTeNbHOM POrpaMMbl OCHOBHOTO 00111ero oOpazoBanus (nainee - OOIT O00), ¢ yuerom
[TpumepHOI TporpaMMbl 1O MaTeMaTHKe Ui 5-9 KJIaccoB, aBTOPCKOM MporpaMMbl «Anredpa»

nox pena. Mepsmsika A. I'., ITononckoro B. b., PabunoBuua E. M., SIxkup M. C., OCHOBHBIX
HaIpaBJeHU Tporpamm, BKItoUeHHBIX B cTpyKTypy OOIT OOO (IIporpammer pa3sutus Y'Y /|
Ha ypoBHe OOO, IlporpaMMmbl BoCIIMTaHUS M couManu3auuu ydamuxcsi Ha ypoBHe OOO,
[Iporpammbl KOPPEKIIMOHHON PabOTHI).

IIporpamma ajgpecoBana yJamumcs /-9 KJ1accos.

N3ydyeHne MareMaTUKU B OCHOBHOM ILKOJE HANpaBiICHO Ha JOCTUXKEHUE CIIETYIOIIUX
eJIeu:.

6 HanpaeieHuu TUYHOCIHO20 PA3GUMUSL.

¢ hopmupoBaHUE IPEICTABICHUN 0 MaTEMAaTUKE KaK YacTH OOIIeUeI0BEYECKO KyIbTYpHI,
0 3HAYMMOCTH MaTEeMaTHKHU B Pa3BUTHH LIMBUIU3ALMU U COBPEMEHHOTO OOIIIECTBA;

® pa3BUTHE JIOTUYECKOTO M KPUTHUECKOI'O MBIIIJICHUS, KYJIbTYpbl pP€Yd, CIIOCOOHOCTH K
YMCTBEHHOMY KCIIEPUMEHTY;

¢ popMHpOBaHNE MHTEIEKTYaJIbHONH YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
IIPEOJOICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO OIbITA;

®BOCIIUTAHHE KAa4YeCTB JIMYHOCTH, OOECIIEYMBAIOIINX COLUAIBHYI0 MOOWIBHOCTB,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSATETIbHBIC PEIICHUS;

¢ popmMHpOBaHUE KAYECTB MBIIUIEHUS, HEOOXOAMMBIX MJsi aJanTallid B COBPEMEHHOM
MH(}OPMaLlMOHHOM OOIIECTBE;

® pa3BUTHE UHTEpPEca K MAaTEMAaTUYECKOMY TBOPUYECTBY U MATEMATUYECKUX CIIOCOOHOCTEH;

6 MemanpeomMenHoM HanpPaeieHul .

e pa3BUTHE MPEACTABICHUN O MareMaTHKe Kak (opMe ONMCaHHs U METOJE IO3HaHMS
JNEHCTBUTENBHOCTH, CO3JaHME YCIOBUM JUid TNpUOOpPETeHHs] IEepBOHAYAIbHOIO  ONBITA
MaTEeMaTHYECKOTO MOJICITUPOBAHMUS;

¢ popmupoBaHue 00X CHOCOOOB MHTEIUIEKTYAIbHON NEATEIbHOCTH, XapaKTEPHBIX IS
MaTEeMaTUKU U SIBISIOMIUXCS OCHOBOW MO3HABATEIHHOM KYJIbTYpPbI, 3HAYUMOUN JI Pa3IUYHBIX
cdep 4eI0BeYEeCKOH 1eATeNbHOCTH;

® Da3BUTHE YMEHUN MPUMEHATHh U3YYCHHBIC MOHSATUS, PE3YIbTaThl, METOJbI I PEIICHUS
3aJa4 MPAaKTHUECKOTO XapakTepa M 3aJad CMEXHBIX ITUCIHUIUIMH C MCIOJIb30BAaHUEM IpU
HEOOXOUMOCTH CIPABOYHBIX MAaTEPHAIIOB, KOMITBIOTEPA, MOIH30BATHCS OLEHKON M MPUKUIKON
MIPU TIPAKTUYECKUX pacueTax;

6 NPEOMEemHOM HANPAGIEHUU:

® OBJIAJICHUE MATEMATHYECKUMHU 3HAHUSMU W YMCHUSIMH, HEOOXOIUMBIMU ISt
MPOJOHKEHUST 00pa30BaHMsl, U3YUEHUS CMEXKHBIX JUCIUIUIMH, TMPUMEHEHHUS B TMOBCEIHEBHOMN
KH3HU;

eco3manue (hyHIaMEHTa I MaTeMaTHYeCKOro pa3BUTHS, (HOPMHUPOBAHHS MEXaHH3MOB
MBIIUICHUS], XapaKTePHBIX I MATEMAaTUYECKOU e TEIIbHOCTH;

® IOHUMAaHKE POJIU MHPOPMAIIMOHHBIX IIPOILIECCOB B COBPEMEHHOM MHPE;

e pa3BUTHE YMEHHI paboTaTh C y4yeOHBIM MaTeMaTHYECKHUM TEKCTOM, TOYHO U TPaMOTHO
BbIpaXaThb CBOM MBICIM C TPUMEHEHHEM MAaTeMaTH4YeCKOW TEPMUHOJIOTMH U CHMBOJHKH,
MIPOBOAMTH JIOTHYECKHE 000CHOBAHMUS, JOKA3aTEILCTBA MATEMATHUECKUX YTBEPKICHUIA;

e popMHpoBaHUE CUCTEMATHMYECKUX 3HAHUNH O IUIOCKUX (uUrypax M HMX CBOWCTBax,
MPEJICTABICHUN O MPOCTPAHCTBEHHBIX TEJax;



¢ hopMupoOBaHHE MPEACTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MHUDE,
0 IIPOCTEHUIINX BEPOSITHOCTHBIX MOAETISX;

®pa3BUTHE YMEHUH U3BIEKaTh WH(POPMAIMIO, MPEJCTABICHHYI0 B TaONUIax, Ha
nuarpaMmax, rpagukax ¥ aHaIu3upOBaThH €e.

O01mas xapakTepucTHKa npeamMera «AJredpa» B 7-9 kiaccax

Conepxxkanue npeamera «Auaredpa» B 7-9 kiaccax MPEACTABICHO B BUJIE CIICAYIOIINX
COZIEPKATENBHBIX PA3ELIOB: «AJredpay, «HucaoBble MHOKECTBA», « DYHKIUNY, «IJIEMEHTbI
NMPUKJIATHOH MAaTEeMATHKW», «AJIredpa B HCTOPUYECKOM Pa3BUTHIY.

Copepxanue paznena «Agaredpa» ¢GopMupyeT 3HAHUS O MaTeMaTHYECKOM S3bIKE,
HEOOXOJUMBIC JUIsl PEIICHUS] MaTeMaTUYECKUX 3ajad, 3a/1ad U3 CMEXHBIX AUCIUIUIMH, a TAaKKe
MpakTU4ecKux 3aaad. M3ydyeHue wmarepuasna crnocoOCTByeT (OPMUPOBAHUIO Yy YyYallIUXCS
MaTEeMaTUYeCKOro arrmapara pelieHusl 3a7ad C MOMOIIbI0 YPaBHEHMM, CUCTEM YpaBHEHUU W
HEPaBEHCTB.

Marepuan 1aHHOTO pa3jieia NpeCTaBlIeH B aCIleKTe, CIIOCOOCTBYIOIIEM (POPMHUPOBAHUIO
y y4yallluXCsi YMEHUs MOJIb30BATHCS AITOPUTMaMU, CYIIECTBEHHAs POJb MPU 3TOM OTBOJIUTCA
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUSI — BAXKHOM COCTaBIIAIONICH HMHTEIJIEKTYaJIbHOTO
pPa3BUTHS YEJIOBEKA.

Conepxxkanne pasnena «YumcaoBble MHOXKECTBA» HAIICJIEHO  HAa MaTeMaTHYECKOE
pa3BuTHE ydaiuxcs, GOpMUPOBAHUE Y HUX YMEHHUS TOYHO, CX)KATO M SCHO W3JIaraTh MBICIH B
YCTHOM M MMCBMEHHOM peur. MaTtepuai pas3zena pa3BUBAacT OHATUE O YUCIE, KOTOPOE CBSA3AHO
C U3YYEHHUEM JCHCTBUTEIbHBIX YUCEL.

Hens conepxkanust pasnaena «OyHKIHUM» - TONYYCHUE IMKOJIbHUKAMH KOHKPETHBIX
3HaHMHA O (PYHKIUM KaK Ba)KHEHIIeW MaTeMaTH4ecKOW MOJIENW Ui OMUCAHHS M MCCIEI0BaHUs
Pa3HOOOpPA3HBIX TMPOIECCOB M SIBICHUM OKpYyXaromero Mupa. COOTBETCTBYIOIMIUM MaTepHal
CIOCOOCTBYET pPa3BUTHUIO BOOOPaKEHUS M TBOPUYECKHX CIOCOOHOCTEW YdYallluxcs, YMEHHIO
WCIIOJIH30BATh PA3IUYHBIC S3BIKM MATEMATUKH (CIIOBECHBIN, CHMBOJIMUECKUH, TpadUUECKHil).

Conepxxkanne pasznena «JIeMEHThI MNMPHUKJIAAHOH MATEeMATHMKHW»  PAaCKpPBIBAIOT
MPUKJIATHOE U MPAKTHUECKOE 3HAYEHUS MAaTEMATHKH B COBPEMEHHOM Mupe. Marepuan JaHHOTO
pazzena crnocoOCTByeT (GOPMUPOBAHUIO YMEHHUS TPEACTABIATh M aHATM3UPOBATH PA3TUYHYIO
nH(OpMaIKIo, TOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTE.

Paznen «Auiredpa B MCTOPHMYECKOM Pa3BUTHH» TpeaHa3HadeH I (HOPMUPOBAHUS
MPEACTABICHU O MaTEeMaTHWKE KaK YacTH YEJOBEUECKOW KYNbTYPHI, JJIs OOIIEro pa3BUTHS
[IKOJILHUKOB, CO3/IaHUS KYJIBTYPHO - HCTOPUYECKOU Cpeibl 00yUeHHUSI.

Onucanue Mecra yue0HOro Kypca «AJjredpa» B y4eOHOM IUIaHe
Kypc «Anrebpa» BXOOUT B MpeaMeTHYIO o0nacTh «Marematnka U WHGOPMATHKA» H

peanu3yeTcs 3a cYeT 4acoB o0s3aTenbHON YacTu ydeOHoro miaHa B 00séme 210 gacoB. B Tom
qrce:

CIACe KOJIWYECTBO KOJIMYECTBO YacoOB o0111e€ KOJIMYECTBO
Y4eOHBIX HECIb B HEJIEITIO qacoB
7 35 3 105
8* 36 3 108
9 34 3 102

*C yueToM mepHoAa TOCYIapCTBEHHOW HTOTOBOM aTTeCTallMd 10 0O0pa30BaTeIbHBIM
nporpamMMaM OCHOBHOTO 00Iero oopa3zoBanus B 8-9 Kilaccax mepepacrpeielIeHO KOJTHIECTBO
yueOHBIX He/lenb. B CBS3M ¢ ATUM NOMOTHHUTENbHAS yuyeOHass Henens B 8§ Kilacce OTBOJIUTCS Ha



MOBTOPEHHE W CHUCTEMATH3allMI0 TI0 TEeMaM, BBI3BIBAIOIIMM HAHOOJBIIEe 3aTPyJHEHHUE II0
pe3ysibTaTaM MPOMEKYTOYHOU U UTOTOBOM aTTecTalluu

JIu4HOCTHBIE, MeTaNpeAMeTHbIE U TPeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS
y4eOHoro Kypca «Ajaredopa»

N3yuenne anredpsl cnocoOCTBYeT (OPMHPOBAHUIO Y YYANIMXCS  JUYHOCTHBIX,
MeTanpeAMeTHbIX, MpPeAMEeTHBIX Pe3yJbTAaTOB OOY4YEeHHS, COOTBETCTBYIOIIMX TpPEOOBAHUSIM
@DenepanbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENIbHOTO  CTAHAApPTa OCHOBHOTO  OOIIEro
oOpazoBaHwUs.

JIM4HOCTHBIE pe3yJIbTaThl:

1) BOCIIUTAHNE POCCUHCKON TPa)KIaHCKOH MICHTHYHOCTH: MATPHOTH3MA, YBAKCHHS
K OTeuecTBY,0CO3HAHMUS BKJIa/1a OTCUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTHOOYJAIOIIHXCS
K CAaMOPa3BUTHIO U CAaMOOOPa30BAaHHUIO Ha OCHOBE MOTHUBAIIMH K OOYUEHHIO U MTO3HAHUIO;

3) OCO3HaHHBIN BBHIOOP W TOCTPOEHHE NajbHEWIIEH HHIMBUAYaJbHOH TPaeKTOPHH
oOpa3oBaHus Ha 06a3e OPUEHTHPOBKH B MHpe Ipodeccuii u mpodecCHOHATBHBIX MPEATOYTSCHUNHC
y4€TOM YCTOHYMBBIX TIO3HABATEIbHBIX HWHTEPECOB, a TaKXke Ha OCHOBE (HOpMHpOBaHHS
YBKUTEIFHOTO OTHOIICHHS K TPYZY, PAa3BUTHE OIBITA YUACTHS B COLUAIBHO 3HAYMMOM TPYIIC;

4) YMEHHE KOHTPOJHMPOBATh MPOLECC M Pe3ylbTaT Y4eOHOH M MaTeMaTU4YeCKOM
JesATEeIbHOCTH;
5) KPUTHUYHOCTh ~ MBIIIJICHUS,, WHUIUATHBA, HAXOJYUBOCTh, AaKTHBHOCTh TIpU

pelIeHnN MaTEMaTUYECKHX 3a/1a4.
MertanpeameTHbie pe3yJibTaThl.

1) YMEHHME CAMOCTOSTEIbHO OMNpPENesTh 1€MW CBOEro OOyuYeHHus, CTaBUThb U
dopmynupoBaTh 1 ceOs HOBbIE 33aJaud B yuébe, pa3BUBaTb MOTHBBI M HHTEPECHl CBOEH
MMO3HABATEIILHOM JICSITCIIFHOCTH,

2) YMEHUE COOTHOCUTB CBOU JCHCTBUSA C IIJIAHUPYEMBIMU PE3YJIbTATAMU,

OCYHIECTBJIATh KOHTPOJIb CBOEH JEATEIbHOCTH B IPOLECCE JOCTHKEHUS

pe3yabTara, ONpeAesATb CHOCOObl NeHCTBUH B pamkKax MpPeUIOKEHHBIX YCIOBUH
UTpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBUH C U3MEHSIIOIIENCS

CUTYyaLHUEH;

3) YMEHHE ONPEIENIATh MOHATHS, CO31aBaTh 0000IIEHUSI, yCTaHABIIUBATh

aHAJIOTHH, KJIacCU(UIIUPOBATh, CAMOCTOSTEILHO BEIOMPAaTh OCHOBAHUS U

KpUTEpUH IS KJIacCU(UKALINY;

4) YMEHUE YCTaHABIUBATH I[PUYUHHO-CIICIACTBCHHBIC CBSI3U,CTPOUTH JIOTHYECKOE
paccyXxieHue, yMo3akitoueHue (MHAYKTUBHOE,1eTyKTUBHOE 1 110 aHAJIOTHH) U JIeTIaTh BHIBOIBL;

5) pa3sBUTHE KOMIETEHTHOCTH B OOJACTH HCMOJb30BAHUS HH(POPMALUOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTHH.

6) NepBOHAYANIbHBIE TPEJICTaBIeHUs] 00 MIEsIX MU O METoJaX MaTeMaTHKH Kak 00
YHUBEPCAIbHOM SI3bIKE HAYKH U TEXHUKE, O CPEJICTBE MOJECIUPOBAHHUS SIBIEHUI U MPOLECCOB;

7) yYMEHHUE BUJIETh MaTeMaTHUECKYIO 3a/layy B KOHTEKCTe MPOOJEMHON CUTyallud B
JPYrUX TUCHUIUINHAX, B OKPYXKAIOLIEH KU3HH;

8) YMEHHUE HAaXOAWUTh B PA3IMYHBIX MCTOYHHKAX MH(OpPMAIMIO, HEOOXOIUMYIO IS

pellleHusT MaTeMaTUYecKUX MpolsieM, M MpeAcTaBisATh €€ B MOHATHON (opme, NMpUHUMATH
pelIeHNe B YCIOBUSAX HEMOIHON UM U30BITOUHON, TOYHOM MM BEpOATHOCTHOM MH(pOpMaIum;

9) YMEHHME IOHMMaTh W HCIOJbB30BaTh MaTeMaTHUYECKHE CPEACTBA HATISIIHOCTH
(rpacduku, TAONUIBL, CXEMBI U Jp.) U1 WLTIOCTPAIIMH, UHTEPIPETALNH, apTyMEHTAIIUH.

10)  ymeHHe BBIIBHraTh I'MIIOTE3bI IPU PEIICHWM 33/1a4d MOHMMAaTh HEOOXOAMMOCTD
UX IIPOBEPKH;

11) moHMMaHHE CYIHOCTH ANTOPUTMHYECKUX IPEIIUCAHUI U YMEHUE ICHCTBOBATH B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM.



IIpenmeTHble pe3yJbTaThl:

1) OCO3HAHME 3HAYCHUSI MATEMATHUKH JUIs1 IOBCEAHEBHOM KU3HH YEIIOBEKa,

2) NPEJICTaBICHHE O MaTEeMAaTHYeCKOM Hayke Kak cdepe MaTeMaTH4ecKOi
NeSITeIbHOCTH, 00 3Tamnax e€ pa3BUTHSA, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS [IMBHIIH3AIHH;

3) pa3BUTHE YMEHHH paboTrarh ¢  y4eOHBIM  MaTeMaTHYEeCKHMM  TEKCTOM

(aHaMM3UpPOBATh, U3BJIEKATH HEOOXOAUMYIO MHGOPMAIUIO), TOYHO U IPAMOTHO BBIpaXKaTh CBOU
MBICJII C TPUMEHEHHUEM MaTeMaTH4YeCKOM TEPMUHOJIOTMM ¢ CHUMBOJIMKH, MPOBOJUTH
KJIacCU(pUKALIUH, IOTUYECKHE 0OOCHOBAHUS.

4) BlaJicHHEe 0a30BBIM TOHATHWHBIM ammapaToM [0 OCHOBHBIM  pa3zjenam
COZICPIKAHHUS;

5) Cucremarnueckue 3HaHUA O (PYHKIHMSIX M UX CBOMCTBAX;

6) NPAaKTHYECKH 3HAYMMBbIC MaTEMAaTHUECKHE YMEHUS U HABBIKH, UX IPUMEHEHHE K
PELICHUIO MAaTeMAaTHYECKUX U HEMAaTeMaTHYEeCKHX 3a/1a4, IPe/Iojararomee yMeHHe:

J BBINIOJHATH BBIYMCIICHHS C JICUCTBUTEIILHBIME YUCIIAMU;

J pemaTh ypaBHEHHsI, HEPAaBEHCTBA, CHCTEMBbl YPaBHEHUH M HEPABEHCTB;

J pemaTh TEKCTOBBIE 33/Ja4d  apu(PMETHYECKUM CIoco0aMH € MOMOIIBIO
COCTaBJICHUS M PEIICHHUS yPaBHEHHI, CHCTEM YpaBHEHHUH U HEPABEHCTB;

J UCIIOJIb30BATh AJITeOpaMyeCcKUil «I3bIK» JUISl ONMCAHUS MPEAMETOB OKPYKAIOILIETO
MHpa U CO37aHUs COOTBETCTBYIOIMX MaTeMaTHIECKUX MOJIEIICH;

. NPOBOJUTH MPAKTUYECKUE PACUYETHI: BBIYMCICHUS C MPOLIEHTAMH, BBIYMCICHUS C

YU CJIIOBBIMH IIOCJICA0OBATCIBHOCTAMMU, BBIYHCIICHUA CTaTUCTHUYCCKHUX XapPaKTCPUCTHK,
BBIINNOJIHCHHUEC HpI/I6J'II/I)KéHHBIX BBI‘IPICJIGHI/Iﬁ;

. BBITTOJIHATH TOXKIECTBEHHBIE IPE0OPa30BaHuUs PAIlHOHAIBHBIX BBIPAKCHUN;

. BBITOJIHATH ONEPAIH HA/I MHOKECTBAMHU;

o ucclienoBaTh QYHKIMHU U CTPOUTH UX TpaduKH;

o YUTaTh M UCHOJB30BaTh HMH(OpMAIMIO, MPEICTABICHHYI0 B BHJE TaOJIULBL,
JarpaMMsl (CTOJIOUATON WM KPYTOBOM), rpauueckoM BHJIE;

J pemaTh NpocTene KOMOMHATOPHBIE 3a/1aUH.

Copep:xaHue y4eOHOro MaTepHuaja 1o Kypcy«AJareopa»s 7-9 kiaccax.

AuaredpanyecKkue BbIPaKeHHUA

BoipakeHue ¢ mepeMeHHbIMHM. 3HAu€HUE BBIpAXKEHHUS C MepeMeHHbIMU. JlomycTumble
3HaYeHHe nepeMeHHbIX. ToxaecTBo. ToxkIecTBeHHble MpeoOpa3oBaHMs —aJIredpanyuyecKux
BBIPKEHMM. /[0Ka3aTebCTBO TOXKAECTB.

Crenenp c HaTypalbHBIM IIOKazaTeneM H €€ cBoicTBa. OpHowneHbl. OpHOWIEH
crangapTHoro Buja. CreneHb ojHOWwIeHAa. MHoOrouseHsl. MHOrOWIeH CTaHAAPTHOTO BHJA.
Crenenp MHorowieHa. Cio)keHUE, BBIUUTAHUE W YMHOXEHHUE MHOTOWIEHOB. DOpMyIibl
COKpAIIEHHOTO yMHOXEHHS: KBaJpaT CYMMbl U KBaJpaT pa3sHOCTU JBYX BBIpaKEHUH,
IIPOU3BENICHUE PA3HOCTU U CYMMBI JBYX BbIpaXXeHUi. Pa3ii0)keHre MHOTO4JIEHOB HA MHOKUTEIH.
Brinecenne oOmiero MHOXHUTENS 3a CKOOKM. MeToq rpynnupoBkH. Pa3sHOCTh KBajgpaToB NBYX
BelpakeHUl. CymMMa M pa3HOCTh KyOOB ABYX BbIpaxkeHMd. KBaapaTubiii Tpéxunen. Kopenn
KBajpaTHOro TpéxuwieHa. CBoHMCTBa KBaJApPAaTHOro TpEXwieHa. Pa3oxkeHne KBaapaTHOTO
TpEXWIEHA HA MHOXKHUTEIH.

Panmonanehbie BelpaxkeHus. Llensie BoipakeHus. [[poOHbIe BbipakeHus. PannoHanbHas
npoOb. OCHOBHOE CBOWMCTBO palMOHANbHOM ApoOu. CroxeHue, BBIUMTAHHWE, YMHOXXEHHE U
JeJICHUE  palMOHANBHBIX  npoOeil. Bo3Bemenuwe  panmoHaIBHOW JOpOoOM B CTEIICHb.
ToxnecTBeHHbIE TIPe0OPa30BaHMs PALMOHATIBHBIX BhIpakeHHH. CTereHb ¢ eJbIM MoKa3aTeneM
U €€ CBOMCTBA.

KBagpatHele KopHH. Apu(pMeTHUECKUIl KBaJIpaTHBIA KOpEHb U €ro CBOMCTBA.
ToxnecTBeHHbIE TPe0OpPa30BaHUS BBIPAKEHUM, COEPKALIMX KBAaIPATHbIE KOPHHU.

YpaBHeHus



VYpaBHeHue ¢ onHoi nepemeHHOM. KopeHb ypaBHeHMs. PaBHOCHIIbHBIE YpaBHEHHS.
CBolicTBa ypaBHEHHM C OJTHOM EPEMEHHON. Y paBHEHHUE KaK MaTeMaTH4YecKasi MOJIEIb pealbHOM
CUTYyalLH.

JIuneitnoe ypaBHenuwe. KsampatHoe ypaBHeHue. Dopmylia KOpHEM KBaJApaTHOTO
ypaBHeHus. Teopema Buera. PannroHaneHbIe ypaBHEHUs. PenieHue palMoHAIbHBIX YPaBHEHUM,
CBOJSIIIMXCSl K JIMHEHHBIM WM K KBAJpPAaTHBIM YpaBHEHUsSM. PellleHne TEKCTOBBIX 3aJay ¢
IIOMOILBIO PALIMOHAIIBHBIX YPABHEHUMN.

VYpaBHeHue c JByMs MepeMeHHbIMU. ['paduk ypaBHEHHsS C JByMs IE€PEMEHHBIMH.
JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK.

Cucrembl ypaBHEHHUH C IByMs MepeMeHHBIMU. ['paduueckuii MeTo/1 peleHus: CUCTEMbI
YpPaBHEHUU C JBYMs IEpPEMEHHBIMU. PelleHue cucTteM ypaBHEHUHM METOJOM IIOJCTAaHOBKH U
cioxeHus. Cucrema AByX ypaBHEHUH C ABYMs IEPEMEHHBIMU KaK MOJIENb PEaJIbHON CUTYallUH.

HepagencrBa

UucnoBble HepaBeHCTBa W UX cBoWcTBa. CJOKEHHE M YMHOXEHUE YHUCIOBBIX
HepaBeHCTB. OleHUMBaHUE 3HA4YEHUsS BbIpakeHUs. HepaBeHCTBO ¢ OJHON INEpEMEHHOM.
PaBHOcHIbHBIE HepaBeHCTBA. HucnoBble NpoMexyTKU. JIMHEWHbIE U KBaJpaTHbIE HEPABEHCTBA C
o/1HOH nepemeHHON. CHuCTEMBbI HEPABEHCTB € OJIHOM MEpEMEHHOM.

Yucii0Bble MHOKECTBA
MuoxectBo u ero anemeHThl. CrocoObl 3amaHus MHOXecTB. PaBHbie MHOxecTBa. Ilycroe
MHOkecTBO. [logmMHokecTBO. Omnepauuu HajJ MHOKecTBamH. MinmrocTpanus COOTHOILIEHUM
MEXJly MHOXECTBAaMHM C IIOMOUIbIO AuarpamMMm Oiliepa. MHOXeCTBa HATypajbHBIX, LEJBIX,

m
palMoHANBHBIX Yuced. PammoHanbHOE YHMCIO Kak ApoOb Buaa —, riae  ME Z,NEN, um kak
n

OeckoHeuHas nepuoauyeckas apoOsb. Ilpeacrasnenne 06 uppanuoHanbHOM dncie. MHOXKECTBO
JNEHCTBUTENBHBIX 4nced. [IpencraBieHue EHCTBUTEIBHOTO 4YHCIAa B BHJIE OCCKOHEYHOU
HEMepHoNUecKo JecaTuyHoil npobu. CpaBHeHHE AEHCTBUTENbHBIX YHcel. CBs3b MEXAY
muoxectBamu N, Z, Q,R.

DOyHKIUH

Yucnosbie pyHKuMHU

@OyHKIIMOHANbHBIE 3aBUCUMOCTH MeX 1y BennuruHaMu. [lonsaTue ¢pynkunu. OyHKIUSA Kak
MaTeMaThyeckas MoOJenb peanbHoro mpouecca. OOnacTh ompeseneHuss U 00JacTh 3HAYCHUS
¢ynkuuu. CrnocoObl 3ananust Gynkuun. I'paduk ¢pynkumu. IToctpoerue rpadukoB GyHKIUH C
nomouibio npeodbpazosanuii puryp. Hynmu gpynkunu. [TpoMexyTku 3HaKOMOCTOSHCTBA (DYHKLIUU.
[TpomexyTku Bo3pacTaHusl U yObIBaHUS (PYHKIIUH.

JluneitHas ¢yHKOUSA, oOpaTHasi NPONOPLUUOHAIBHOCTb, KBagpaTuyHass (yHKUUSA,
dynkims y=v/x, ux cBoicTBa U rpaduKy.

YucnoBblie NOCTEI0BATEIBLHOCTH

ITonsTie YHUCIIOBOM MOCIEeA0BAaTCILHOCTH. Koneunrsre Hu OeCcKOHEUHbIE
nocienoBarenbHocTd.  CrocoObl  3afjaHMs  TOCJENOBAaTENbHOCTU.  ApH(MeTHdeckas U
reoMerpuueckas rmporpeccud. CBoHCTBa UI€HOB apU(PMETHUYECKOH U TIeOMETpPHUYeCKOn
nporpeccuii. @opMyinbl 00IIEro wieHa apu(METHUECKOW U T€OMETPUYECKOM Mporpeccuil.
@®opMysbl CyMMBI N- TIEPBHIX YIEHOB apu(PMeTHYecKo U reoMerpuueckoil mporpeccuii. Cymma
OECKOHEYHOW TeOMETpHYecKOd mporpeccud, y koropod |q| < 1. TlpencraBnenue
MEPUOIUYECKON JECATUYHOM IpoOr B BHJI€ OOBIKHOBEHHOM IPOOH.

JIeMeHTBI NIPUKJIATHON MaTeMaTHKHU

Maremarnueckoe MoaenupoBanue. IIpouneHtHble pacu€rel. Dopmyna  CIO0XKHBIX
nporeHToB. [IpuOmkéHHble BblUMCIEeHUs. AOCOMIOTHasE M OTHOCHUTENbHAs MOTPEIIHOCTH.
OcHOBHBIE TpaBWia KOMOWHATOpPHKW. YacTtoTa W BEpPOSTHOCTh CIy4alHOTO COOBITHSI.
Knaccuueckoe onpeanenenue BeposTHocTH. HauaneHble cBeeHus o ctaTUcTHKE. [IpencraBienue
JAHHBIX B BUJAE TaOJUI, KPYrOBBIX W CTOJOYATHIX Auarpamm, rpagukoB. CraTHCTHYECKHE
XapaKTEPUCTHKH COBOKYITHOCTH JaHHBIX: CpeIHee 3HauUeHHe, MoJia, pa3Max, MeraHa BEIOOPKH.



Aure0pa B MCTOPHYECKOM Pa3BUTHH

3apoxxaeHue anreOpbl, KHUTa O BOCCTAaHOBJICHUHM M MPOTHUBOIIOCTaBIeHHH Myxammena
anp — Xope3mu. Mcropus ¢opMupoBaHHsS MaTeMaTHdecKoro si3bika. Kak 3apomamnack wujes
koopauHat. OTKpbITHE UppaloHaIbHOCTU. V3 UCTOpUHM BO3ZHUKHOBEHUS (POPMYIT Ui peLIeHUs
ypaBHeHMi 3-i u 4-ii creneneit. Mcropus pasButus noustus Gpynkuuu. Kak 3aponunace Teopus
BeposiTHOocTer. Unciia ®ubonauun. 3anaya JI. [Tuzanckoro (PuboHAY4YM) O KPOJIHUKAX.

J.O. Marnunkuii. ILJI. YeOprmes. H.M. Jlob6aueBckuii. B.Sl. Bynskosckuii. A.H.
Koamoropos. ®@. Buer. I1. ®epma. P. Jlekapt. H. Tapranes. [[. Kapnano. H. A6ens. b. [Tackainsb.
JI. IInzanckuii. K. "aycec.



TeMaTHuyeckoe NIAHMPOBAHUE

I'ox oOyvenust - 1

Kuaace - 7
Bcero ypokos — 102 (3 u.H.)
W3 HUX KOHTpOJbHBIE paboThl — 7 + 1u
Ne Kos- .
W OcHOBHBIE TEMBI BO Bunel yueGHOI nesTebHOCTH
4acoB
1. JluHeliHOe ypaBHeHH e 15
C O/IHOM IepeMeHHOH
11 Beenenue B anredpy 3 Pacnosnasams 4duciaoBble BBIPAXKEHHUS U BBIPAKEHUS C TMEPEMEHHBIMH,
N N N JIMHEWHbIE ypaBHEHUSA. [IpUBOIUTH HpUMEpHI BBIPAXKEHHN C IMEPEMEHHBIMU
1.2 JIuneliHoe ypaBHEHUE C OAHOU MTEPEMEHHOMN 5 . yp o PHBOIL PHMEp p p ’
JTUHEHHBIX ypaBHEHUH. COCTaBIATh BBIPAXKEHHE C IMEPEMEHHBIMU IO YCIOBHUIO
13 Pemrenne 3amad ¢ nOMOILIBIO YpPaBHEHHN 5 3ajaud. BBINONAHATH MpeoOpa3oBaHUs BBIPAXKEHHUM: MPUBOJIUTH IOA0OHBIE
TosToperse 1 claraemble, packpeiBaTh CKOOKM. HaxoauTe 3HaueHHE BBIPAKEHHS C
IIEPEMEHHBIMU TIPU 33JaHHBIX 3HAUYEHUSAX IEPEMEHHBIX. u(UIUpoOBaTh
Y CUCTEMAaTH3alIHs P p P Aa 0 3Hate cpeMe Kanacenuumposa
anredpanveckue BoIpakeHus. ONMUCHIBATH IENbIE BBIPAKEHUS.
y4eOHOTo MaTepuana p P oo i P .
Dopmynuposams ONpeNeIeHUE JMHEHHOro YypaBHEHUs. Pemarh JuHEHHOe
Konrposnbhas padora Ne 1 1 ypaBHEHHE B 0011eM Buje. IHTepnpeTupoBaTh ypaBHEHHE KaK MaTeMaTHUECKYIO
MoJiedb peadbHOU cutyaruu. OnMChIBaTh CXEMY pPELIEHUs TEKCTOBOW 3aJauu,
IIPUMEHATH €€ AJIs peLeHus 3a1a4
2. Ilesible BbIpaKeHUs1 52
2.1 ToxnecTBeHHO paBHbIE BbIpaXkeHHs. ToxaecTBa | 2 Dopmynuposams:
onpeoeneHus: TOXKAECTBEHHO pPaBHBIX BBIPAKEHUH, TOXKJIECTBA, CTEMEHH C
2.2 CreneHb ¢ HaTypalbHBIM MTOKa3aTEIEM 3
HaTypaJIbHBIM II0Ka3aTelleM, OJHOWIEHA, CTAHJApTHOIO BUAA OJHOUICHA,
2.3 CBoiicTBa CTETIEHH ¢ HATYPaIbHBIM ITOKa3aTeleM | 3 Kodp¢ulMeHTa OJHOYJIeHa, CTENEeHU OJHOWIEHA, MHOrOYJIeHa, CTENeHU
MHOTOYJICHA;
2.4 OnHO4IIEHbI 2 OVO CHa,
ceoticmea: CTENIeHH ¢ HaTypaJIbHBIM IOKa3aTesieM, 3HaKa CTeeHH;
2.5 MHuorousneHnsl 1 npasuna: J0Ka3aTelIbCTBA TOXIECTB, YMHOXKCHUS OJHOYICHA HAa MHOI'OYICH,
2.6 CrnosxeHue ¥ BBIMUTAHWE MHOTOYJIEHOB 3 YMHOKCHHA MHOTOTICHOB.
/loka3vieams CBONCTBA CTENEHU C HATypalbHBIM IIOKA3aTeJIeM. 3alUCBIBATh U
KonTposnsHas padora Ne 2 1 JOKa3bIBaTh (POPMyJbl: MPOU3BENEHUS CYMMBI M Pa3HOCTH JBYX BBIpaKEHMI,
27 YV MHOEHHE OTHOWIEHa Ha MHOTOWICH 4 pPa3HOCTH KBaJpaTOB JBYX BBIPR)KEHUM, KBaJjpaTa CyMMBbI M KBajpara pa3HOCTU




Koi-

Ne .
W OcHOBHBIE TEMBI BO Bunpsl yueOHON AeaTenbHOCTH
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2.8 YMHOKEHHE MHOTOUYJIEHa HA MHOTOWIEH 4 JIBYX BBIpaXXCHHH, CyMMbI KyOOB U pa3HOCTH KyOOB JABYX BBIPQKECHUU.
Bviuucnams 3HaueHue BBIpAXKEHUN C NepeMeHHbIMU. lIpuMeHsTh CcBOMCTBa
2.9 PaznoxxeHne MHOTOYJICHOB Ha MHOXUTENH. | 3 .
CTETIEHH I TpeoOpa3oBaHMsl  BBIPAKCHUW. BBIMONHATE  yMHOXEHHE
Brinecenne 00111ero MHOKUTENS 32 CKOOKH
OJIHOYJICHOB M BO3BEICHHE OJHOWIEHa B CTeNeHb. [IpUBOIUTH OIHOUWIEH K
2.10 | PasnoxeHWe MHOrOYJIEHOB HAa MHOMXKHTENH. | 3 CTaHJapTHOMY BUJY. 3allMChIBATh MHOTOWIEH B CTAaHAAPTHOM BUJE, ONPENEIATh
MeTton rpynnupoBKu CTENEeHb MHOTOYJICHA. [IpeoOpa3oBbIBaTh NPOU3BEICHUE OJHOWIEHA U
KoHtpombHaspaGota Ne 3 1 MHOIOYJIEHA; CYMMBI, pPa3HOCTH, IIPOU3BEIEHUS JIByX MHOTOWIEHOB B
MHOTOYJICH. BBIMONHATE pa3ioKeHHe MHOTOWIeHa Ha MHOXXHUTEIH CHocoOoM
2.11 | IlpomsBeseHHe pasHOCTH UM CyMMBI IBYyX |3 BBIHECEHHsI OOIIEr0 MHOXXHUTENS 3a CKOOKH, CmocoOOM TPYNIHPOBKH, IO
BBIPAXKECHUUN dbopMynaM COKpamI€HHOIO YMHOXKEHHS M C TPUMEHEHHUEM HECKOJIbKUX
2.12 | Pa3sHOCTB KBaPATOB ABYX BHIP@KEHHIA cn0c06OB.v Hcnonp3oBarh yka3aHHbIE Hpveo6pa303aHm{ B IIpOLIECCE PEIICHUS
YpaBHEHHUM, JOKA3aTeNbCTBA YTBEPKICHUH, pEIICHUs TEKCTOBBIX 3a7a4
2.13 | KBagpar cymMmbl U KBajapaT pa3HOCTH JBYX |4
BBIPAYKEHU I
2.14 | IIpeoOpa3oBanue MHOTOWICHA B KBapaT CyMMBI | 3
WIN Pa3HOCTH JBYX BBIpaXKEHUH
KonTponbnas padora Ne 4 1
2.15 | CymMa u pa3HOCTb KyOOB JIByX BBIpa)KE€HH
2.16 | IlpuMeHeHue pa3mTUYHBIX CIIOCOOOB pasznokeHus | 4
MHOTOYJIEHA Ha MHOKUTENH
2.17 | IloBTOpeHue 2
U CUCTeMaTu3alus
yueOHOro Marepuana
KonrtponsHas padora Ne 5 1
3. OyHKUIHH 12
3.1 Cas13u MeXly BeTMUMHAMUA. DYHKINS 2 Ilpueooums TpuUMephl 3aBHUCUMOCTEH MeXAy BeIMuMHaMu. Pasnuuath cpenu
3aBHCUMOCTEH KIIMOHAJIbHbIE 3aBUCUMOCTH.
3.2 CrniocoObI 3a1anust PyHKIUH 2 by - .
Onucvieamvnonsamus: 3aBUCUMOM U HE3aBUCHMOH NEpeMEHHbIX, (YHKIMH,
3.3 I'padux GpyHKIINN 2




Koi-

Ne .
Wi OCHOBHBIE TEMBI BO Bunpsl yueOHON AeaTenbHOCTH
4acoB
3.4 Jluneitnas pynkuus, e€ rpaduxu cBoiicTa 4 aprymenta (yHKOUH; CcHocoObl  3amaHuss  GyHKuuH. DopMyIupoBaTh
35 ToBTopeHHe 1 omnpenenaeHus: 00JacTh OIpEeeHHS (byHKL[I/IIE, obyacty 3HaYeHUW (PYHKIIUH,
1 CHCTEMATH3AIHS rpaduka GyHKINHU, TUHEWHOW (QYHKIUHU, TPSMON TPOTIOPLHUOHATBHOCTH.
Bviyucnams  3HaueHue (QYHKIUM 10 33JaHHOMY 3HAUEHHMIO apryMeHTa.
y4eOHOro MaTepuasa . .
CocrtaBnsaTh Tabmuisl 3HaueHN GyHknun. CTpouTh rpaduk GyHKIMH, 331aHHON
KonTponbnasipabora Ne 6 1 tabnnyHo. [lo rpaduky QyHKIMHU, SBISIONIENCS MOJENbIO PEAIbHOTO Mpoliecca,
OTIpeNeNATh XapaKTePUCTUKU 3Toro mnpouecca. CTpouTh Trpapuk JTHHEHHOM
(GyHKLIMU U IIPSIMOI NpOoNopIUOHaIbHOCTH. ONMUCHIBaTh CBOMCTBA ATUX (PYHKLUI
4. CucreMbl JUHEHHBIX YPaBHEHHUIl ¢ IByMS
nepeMeHHbIMHI 20
4.1 VYpaBHeHUs ¢ ABYMS IEPEMEHHBIMU 3
492 JIMHeAEOS YPABHEHHE C JBYMA IEDEMEHHEMH H | 3 IIpusooums npumepvl: ypaBHEHHS C JABYMS NEPEMCHHBIMH JII/IHGfIHOF?
ero rpaduK YpaBHEHMsI C JABYMS IE€PEMEHHBIMHM; CHCTEMBl JIBYX JIMHEHHBIX YpaBHEHH
C IByMsI IEPEMEHHBIMU; PEATbHBIX TPOIIECCOB, I KOTOPBIX YPaBHEHUE C IBYMS
4.3 CucreMbl ypaBHEHHH C JIByMs MEPEMEHHBIMU. | 3 MIEPEMEHHBIMU WM CUCTEMa YPABHEHUU C JBYMs I[EPEMEHHBIMU SBISAIOTCS
I'padnueckuit Meron pemeHUs CHUCTEMBI JBYX MaTeMaTUYECKUMH MOJIEIISIMHU.
JMHEWHBIX YPABHEHHH C JABYMs MIEPEMEHHBIMU Ornpenensrts, sIBASETCS JU Napa YKCell PEIIeHHEM JAaHHOTO YPAaBHEHHUS C JABYMs
4.4 Pemenne  cucteM — JIMHEWHBIX — ypaBHEHUH | 2 TICPEMCHHBIMH.
METOIOM TTOICTAaHOBKH Dopmynuposam:
onpedenienus: peIeHUs] ypaBHEHUS C IBYMsI IEPEMEHHBIMH; YTO 3HAYHUT PEIITUTh
4.5 Pemrenne  cucteM  JNHMHEHHBIX  ypaBHeHHi | 3 ypaBHEHHE C JIByMs TII€peMEHHBbIMH; Trpaduka ypaBHEHHS C JIByMsd
METOJIOM CIIOKEHHSI NEPEMEHHBIMH; JIMHEHHOTO YpaBHEHHUS C JBYMsI TEPEMEHHBIMH; PEUICHHUS
4.6 Penrerne 3a1a4 ¢ MOMOIIBIO CHCTEM JIMHEHHBIX | 4 CHCTCMBI ypaBHeHHﬁvC ABYMS ICPCMCHHBIMH,
ypaBHeHwMit ceolicmea YpPaBHEHHUH C IByMsI TEPEMEHHBIMH.
Onucviéamy: CBOWCTBa Tpaduka JIWHEHMHOTO YpaBHEHUS B 3aBUCUMOCTH OT
4.7 Tlosropenne 1 3HaueHUH KOO(P(PUIMEHTOB, Tpa@UUeCKMi METOJ pEINEHHsS CUCTEMBI JBYX
1 cucTeMaTH3alnA YPABHEHUH C JIBYMs IEPEMEHHBIMHU, METO]] TOJACTAHOBKH U METOJI CIIOMKEHUS ISt
yueOHOro Marepuana PEILIEHNs CUCTEMBI [IBYX JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMHU.
KonrponsHaspabora Ne 7 1 Cmpoums TpaQuK JIMHEHMHOTO YpaBHEHHUS C JBYMs MEpeMEeHHbIMH. Pemiath

CHCTEMBI JIBYX JIMHEMHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMH.
Pewams TexkCcTOBBIE 33a/1a4, B KOTOPBIX CUCTEMA ABYX JUHEHHBIX YPABHEHUU C
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IBYMsI TIEPEMEHHBIMH  SIBJISIETCS MaTEeMaTHYeCKOH MOJENBI0  pPealbHOro
MpolLecca, U UHTEPIPETUPOBATH PE3YNIbTAT PEIICHUSI CUCTEMBbI
IloBTOpEHHE M CHCTEMATH3AaLUA Y4eOHOro MaTepuaia | 3
YnpakHeHus A1 HOBTOPEHUS Kypca 7 Kiacca 2
Hroroast KoHTpoIbHaAsIpaboTa 1
I'on o0yuenns - 2
Kaace -8
Bcero ypokos — 102 (3 u.H.)
W3 HUX KOHTpOJIbHBIE paboThl — 7 + 1u
Ne Kou- .
W OCHOBHBIE TEMBI BO Buer yaeOHOM e TeIIbHOCTH
4acoB
1. PanumoHajibHble BHIPAKEHUS 44
1.1 PanmonansHbie qpoou 2 Pacnosnasams 1enpie panmoHaNbHBIE BBIPAKEHUS, APOOHBIE pallMOHAIBHBIC
o o BBIPAXKCHUS MIPUBOJIUTH MIPUMEPBI TaKHUX
1.2 OcHOBHOE CBOMCTBO pallMOHAIBHOMN 1poOu 3 p % PHBOA pUMEp
BbIpaxeHU. Dopmyruposams: onpeodeiienus: PAIHMOHATBHOTO BBIPAKECHUS,
1.3 Cnoxenue ¥ BEMUTAHUE PAlMOHAIBHBIX Jpo0Oei | 3 JONYCTUMBIX 3HAYEHUH IIEPEMEHHOM, TOMXKIECTBEHHO pPAaBHBIX BBIPAKEHHMH,
C OIMHAKOBBIMU 3HAMCHATEIIAMU TOXKJIECTBA, PABHOCWIBHBIX YPABHEHUM, PAllMOHAILHOIO YPAaBHEHUS, CTEIICHU C
1.4 CioKeHHe 1 BMHTAHHE PAIMOHATBHBIX ApoGeii | 6 HYJIEBBIM IIOKa3aTeseM, CTCHGHI% C ULEIbIM OTPHUATENbHBIM IOKA3aTENEM,
C PA3HBIMU 3HAMEHATENIMH CTAHJAPTHOTO BWJa 4HCHA, 0OpaTHOH NPONOPUMOHAILHOCTH;  CEOUCEA:
OCHOBHOE CBOMCTBO palMOHaJIbHOW JpOoOHM, CBOWCTBA CTENEHU C LEIbIM
KonTponbraaspadora Ne 1 k
. MoKa3aresieM, ypaBHEHUM, QYHKIMH Y =—; npasuia: CIOXKEHUS, BIYUTAHMUS,
1.5 YMHOXEHWE U JIeJICHUEe PaIllMOHAIBHBIX ApooOeit. | 4 n
BosBenenue panmoHanbHOM Jpodu B CTENEHb YMHOXXEHUS, JeleHus JpoOei, BO3BeIeHHS JApOOM B CTENEHb; YCIOBHUE
ABEHCTBA o0u  HYIIO. oKa3vleamb CBOMCTBA CTENEHU C LENbIM
1.6 ToxnecTBeHHbIETIPEOOpa30BaHUSAPAIIMOHATBHBIX | 7 P P Y A . - M -
BBIP@KCHHHA nokazareneM.  Onucvigams TpapUUECKUl METO pelIeHUs YpaBHEHUH C OJHOM
nepeMeHHol. [Ipumensms OCHOBHOE CBOMCTBO palMOHAIBHOM Apodu ass
KonTponbraspadora Ne 2 1
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1.7 PaBHOCHIIBHBIE YypaBHEHUS. 3 COKpaIeHus u npeodpaszoBanus apoodeit. [IpuBoauth n1podu Kk HOBOMY (00IIEMY)
PanmonanbHbIe ypaBHEHUS 3HaMeHaTen. HaxomuTh cymMmmy, pa3sHOCTh, MPOU3BEACHUE M YacTHOE ApoOei.

BrlimonasaTes TOXIECTBCHHBIE peoOpa3oBaHus parMoHaIbHBIX

1.8 CreneHs C 1eJIbIM OTPULIATEIBLHBIM MOKa3zareneM | 4 N .

BBIpaXEHUH. Pewams ypaBHEHUS C TIEpEMEHHOM B 3HaMCHATEIIe

1.9 CBolicTBa CTENEHHU C LEJIBIM I10KA3aTEIEM npobu. I[lpumensms CBOWCTBA CTENEHW C IENBIM  TOKa3zaTejleM IS

npeoOpa3oBaHMs BBIPOKCHHH. 3anucvieamsp qyucia B CTaHJIaPTHOM

1.10 k 4
Oynkuus Y =—u e€ rpapux

X BUzC. Buinonusams MocTpoeHue U YreHue rpaduka GyHKIUU Y = —
n
Kontponbnaspabdora Ne 3 1
2. Ksagparnble kopHu./leificTBUTeIbHBIE YHCaa | 25
2.1 OyHKIMA Y = x* 1 eé rpauk 3 Onucebleams: TOHATHE MHOXKECTBA, DJIEMEHTA MHOMECTBA, CIIOCOOBI 3aJaHuUs
- MHOECTB; MHOKECTBO HATYPaJbHBIX YHCCI, MHOXECTBO IEJbIX YHCEI
2.2 KBagpatubie KOpHH. Apudmernueckuii | 3 ’ M > I ’
N MHOJKECTBO PAIlMOHATBHBIX YHCE], MHOKECTBO JICHCTBUTEIIBHBIX YMCET M CBSI3U
KBaJIPATHBIN KOPEHb
MEXKIYy OTHMH YHCIOBBIMH MHOXKECTBAMH; CBSI3b MEXAY OCCKOHECYHBIMHU

2.3 MHOX€ECTBOH €0 JIEMEHTHI 2 IECATUYHBIMU I[po6;1MI/I M pallMOHaJIbHBIMH, HppallMOHAJIbHBIMH YHCJIAMH.

24 TToaMHOKECTRO. ONEPAIHITHA MHOKECTBAMIL 2 Pacnosnasams paninoHaIbHBIE ¥ UppaIlMOHATBHBIC YKca. [IpHBOIUTE IPUMEPHI

paroHaIbHBIX YHCEN U UPPAIIUOHATILHBIX YHCE.

2.5 HnCIOBEIEMHOXKECTBA 2 3anucvisams ¢ MOMOMIBIO (OPMYJT CBOWCTBA IEHCTBUI C JCHCTBUTEIHLHBIMU

2.6 CaoiicTBaapu(pMeTHIeCKOro KBaJI[paTHOTo KOpHs | 4 qUCIaMH.

- Dopmynuposamy:

2.7 ToxecTBeHHbIE MPEOOPA3OBAHHS BHIPAKEHUH, | S onpedenenus: KBaAPaTHOTO KOPHA M3 4YUCiIA, apU(PMETHYECKOrO0 KBaJpaTHOTO
Cozepxamnx KOPHSL U3 4YUCJIa, PAaBHBIX MHOXKECTB, ITOJMHOKECTBA, MEPECEYEHHS MHOKECTB,
KBaJIpaTHBIC KOPHH 00beIMHEHNS MHOXKECTB;

Ny 2
ceoticmea: QyHkuuu Y = X°, apuMETHIECKOT0 KBaJIPaTHOTO KOpHS, (PyHKIUU

2.8 ®dyukuusa Y =X u eé rpaduk 3 y=vX.

Jloxasvieamsb cBOWCTBA apu(PMETHIECKOTO KBaIPAaTHOTO KOPHS.
Konrponsnaspabdora Ne 4 1 pu P P

. 2
Cmpoump rpaduku GyHKIHHE Y =X 1 Y = /X .
[TpumeHsTh MOHATHE apUPMETUUYECKOTO KBAJPATHOIO KOPHS JAJISi BBIYMCIICHUS
3HAYECHUN BBIPAKECHUM.
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Bunpl yueOHOM neaTenbHOCTH

Ynpowamov  Belpaxenus. Pemars ypaBHeHus. CpaBHUBaTh  3HA4YCHHUSA
BbIpaKEHUI. BbBINONHATE mpeoOpa3oBaHrEe BBIPAKEHUH C TNPUMEHEHHEM
BBIHECEHHsT MHOXMTENS U3-1I0J 3HAKA KOPHS, BHECEHUE MHOXUTEINS IOJ 3HAK
KOpHS. BBIMONHATE OCBOOOXKIIEHHE OT HUPPANMOHAIBHOCTH B 3HAMEHATENe
IpoOu, aHaaM3 COOTHOLICHMM MEXJy 4YHMCIOBBIMM MHOXXECTBAMM M HUX
3JIIEMEHTaMU

KBanparabie ypaBHeHus

26

3.1

KBanpartuble ypaBHeHMs. PemieHue HenmoJHBIX
KBaJPaTHBIX YPaBHEHUU

3.2

®opmyna KOpHEH KBapaTHOTO YpaBHEHHS

3.3

Teopema Buera

KonTponbnaspadora Ne 5

3.4

KBagpaTHbIdiTpEXUIeH

3.5

Pemenue ypaBHEHUH, KOTOpBIE CBOIATCA K
KBaJPAaTHBIM YPaBHEHUAM

GOl w| k| w|lbs

3.6

PannoHanpHbIC ypaBHEHUs KaK MaTEMaTUYECKUE
MOJIEJIA PEANbHBIX CUTYALUI

Konrponbnaspabora Ne 6

Pacnosnasams v TIpUBOAWTH IPUMEPHl KBAApPaTHBIX YPAaBHEHWM pa3IUYHBIX
BUJIOB (ITOJIHBIX, HETMIOJIHBIX, IPUBEAEHHBIX ), KBAJAPATHBIX TPEXUJICHOB.
Onucviéams B 0011IEM BUJIE PELLICHUE HETIONHbIX KBAJAPATHBIX YpaBHEHUH.
Dopmyauposamy.

onpedenenus: yYpaBHEHUS IEpPBOH  CTENEHM, KBaJAPaTHOTO
KBaJIpaTHOI'O TPEXWIEHA, TUCKPUMUHAHTA KBaIPaTHOI'O YPaBHEHUS
U KBaJpaTHOrO TpEXWIeHa, KOPHS KBAaApaTHOrO TPEXWIEHAa; OWKBaJIpaTHOTO
YpaBHEHUS;

c60ticmea KBalpaTHOTO TPEXWIIEHA;

meopemy Buera u obpaTHyo el Teopemy.

3anucvieams W [0Ka3piBaTh (HOpMyTy KOpHEH KBaJpaTHOIO YypaBHEHMS.
HccnenoBaTh KOJMYECTBO KOPHEW KBaJpaTHOIO ypaBHEHUS B 3aBHCHUMOCTH OT
3HaKa ero JUCKPUMHUHAHTA.

Jokazvieame meopemsi: Buera (mpsMyro u 00paTHYI0), O pPa3jiOKEHUH
KBaJIpaTHOTO TPEXWIEHA HAa MHOXHTENIU, O CBOMCTBE KBaJPaTHOIO TPEXUIECHA
C OTpHIATEIbHBIM JUCKPUMHHAHTOM.
Onucvieamvy Ha TpUMEpPax METOJ 3aMEHBI
YpaBHEHUM.

Haxooums KOpHHM KBaJpaTHBIX YpaBHEHHH pa3lW4HbIX BUAOB. [IpuMeHsTH
TeopeMy Buera u obpaTHyto eil Teopemy. BBIONHATH pasnokeHue KBaJpaTHOIO
Tp€XwIeHa Ha MHOXuUTenUu. HaxonuTe KOpHM ypaBHEHMMH, KOTOPBIE CBOASTCS K
KBapaTHbIM. COCTaBIISATh KBAJIpaTHBIE YPaBHEHUsI U YPaBHEHUS, CBOJSLINECS K
KBaJIpaTHbIM, SIBIISIFOIIMECS MAaTEMaTHUECKUMHU MOJIETISIMU PEAJIbHBIX CUTYalUH

YpaBHCHU,

HCpCMeHHOﬁ Al pCHICHUA

IloBTOpPEHME




Koun-

Ne .
W OCHOBHBIE TEMBI BO Bunp! yueOHOM aedrenbHOCTH
4acoB
U CHCTeMATH3alus
y4eOHOro MarepuaJia
YnupakHeHus 11 TOBTOPEHUS Kypca § Kiacca 6
KontponbraspabdoTa Ne 7 1
I'ox oOyvenust - 3
Knace -9
Bcero ypokos — 102 (3 4.H.)
W3 HUX KOHTpOJBHBIE paboThl — 6 + 1u
Ne Kon-
0 /;1 OCHOBHBIE TEMBI BO Bunpl yueGHOM fesTenbHOCTH
4acoB
1. HepaBeHcTBa 20
11 YucnoBsleHEpaBEHCTBA 3 Pacnoznasames M NpUBOIUTE NPUMEPHI YHCIOBBIX HEPABEHCTB, HEPABEHCTB C
N [IEPEMEHHBIMY, JIMHEHHBIX HEPAaBEHCTB C OJHOW IIEPEMEHHOW, JIBOWMHBIX
1.2 OCHOBHBIE CBOWCTBA YHCIOBBIXHEPABEHCTB 2 p ’ p A p » A
HEPABEHCTB.
1.3 Cnoxenue " YMHOKEHHE YHUCIIOBBIX | 3 Dopmynupoeams:
HCPaBCHCTB. OneHuBaHue 3Ha4ECHUS BBIPpAXKCHUSA onpe()eﬂeﬁuﬂ: CpaBHCHHS [JBYX 4HCEI, penieHusa HEpaBEHCTBA C OJTHOH
1.4 HepaBeHcTBac oHofinepeMeHHoil 1 NEPEMEHHOH, PAaBHOCWIBHBIX HEPABEHCTB, PELICHHS CHCTEMBI HEPABEHCTB ©
OJIHOH MepeMeHHOM, 001aCTH ONpeAeTeHUS BRIPAXKECHNUS;
15 Pelienie HEPABEHCTB € OJHOH MEPEMEHHOM. | 5 céoticmeéa YUCIIOBBIX HEPABEHCTB, CIIOKEHHA M YMHOMKEHHUS UHCIIOBBIX
YucnoBble TPOMEXYTKH HEPABEHCTB
16 CHCTeMbl JIMHEHHBIX HEpABEHCTB ¢ OIHOI | 5 Llokazvieams: CBONCTBA UHUCIIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHUU H
TepeMeHHO} YMHOKEHUH YHCIIOBBIX HEPABEHCTB.
Pewamy nuHeliHble HEpaBEHCTBA. 3allMChIBaTh PEIICHUS HEPABEHCTB M HX
Konrtponsnas padora Ne 1 1

CHUCTEM B BHJI€ YUCIIOBBIX MPOMEKYTKOB, 00bETUHEHUS, IIEPECEUCHHS] YHCIOBBIX
IIPOMEXYTKOB. Pemars cucreMy HEpaBEHCTB C OJHOI nmepemeHHOW. OLeHuBaTh
3HaueHue BbIpakeHUs. M300pakaTh Ha KOOPAMHATHOM MpsMOM 3aJaHHbBIE
HEPaBEHCTBAMMU YUCIIOBBIE IPOMEKYTKHU




Kon-

Ne .
W OCHOBHBIE TEMBI BO Buzpsl yaeOHOU AeATeNbHOCTH
4acoB
2. Kpaaparuunasi QyHKIUA 38
2.1 [loBTOpEeHne wu pacmdpeHue CBeACHHH O | 3 Onucvieamsb NOHATHE (PYHKIMU KakK MMPaBUIIa, YCTAaHABIMBAIOIIETO CBA3b MEXKIY
byHKIIUN AJIEMEHTAaMU  JBYX  MHOXECTB. Dopmyauposams. onpeoenenus:  Hyls
29 CBoiicTsa hyHKIHH 3 byHKIUY; TIPOMEIKYTKOB 3HAKONOCTOSHCTBA byHKIUY; § byHKIMH,
BO3pacTaromeil (yObiBaromieil) Ha MHOXECTBE; KBaJpaTHUYHOW (YHKIMHU;
2.3 Kak noctponTs rpadux Gpynxuun y = kf(X), ecu KBaJPaTHOTO HEPABEHCTBA; cBolicmea KBaJpaTUYHOW (DYHKIHMH; npasuia
U3BECTCH rpaduk GyHKIMN nocTpoeHus rpadukoB (YHKIMH ¢ MOMOIIBIO IpeoOpazoBanuii Buaa f(X) —
y =f(x) f(X)+a; fx) — fix + a); f(X) — kf(X). Cmpoums rpaduku byHKIHA C
24 Kax moctpouts rpabuku dysxmmii y = f(x) + b | 4 noMoIneo npeobpasosanuit Buga f(X) - )+ a;, 1(xX) — fix + a); f(X) -
uy = f(x + a), ecou wsBecTen rpaduk byHKIHH kf(x). Cmpoums Fpa(i)l/lf( KBa/IpaTHHOM ¢byukiun. [To rpaduky KBaapaTUIHOM
y =f(x) ¢yHKIMM onuchiBaTh €€ cBoicTBAa. Onuckiéamsb CXEMAaTUYHOE PACIOIOKEHUE
napaloJibl OTHOCHUTENBHO OCH abcluHMcC B 3aBHCHUMOCTH OT 3HaKa CTapllero
2.5 KBanparuunas Qynkuus, e€ rpaduk u coiictea | 6 KodpduureHTa W AUCKPUMHHAHTa  COOTBETCTBYIOIIETO  KBaJpaTHOTO
26 KoutpossHaspa6ora Ne 2 1 TpéxuwieHa. Pewams  KBagpaTHble  HEPAaBEHCTBA,  HCIONB3Ys  CXEMY
pacmoyiokeHusi  mapadoyibl  OTHOCHUTENBHO  ocu  alcuucce. Onucvigams
2.7 Peluenue KBa|paTHBIX HEPABEHCTB 6 rpaQuyecKuii  METOJ pEIIEHHs CUCTEMBI JBYX YPaBHEHUMH C JBYMS
2.8 CucreMsbl ypaBHeHHﬁ C IBYM: IIEPEMEHHBIMU 6 NEPEMCHHBIMU, METO/J TOACTAHOBKH U METOJ CIIOKCHUA I PCIICHHUA CUCTEMBbI
" JIByX YpaBHEHUH C JByMs NEPEMEHHBIMM, OJHO M3 KOTOPBIX HE SBISAETCS
2.9 PemeHvHe 347187 C HOMONIO CHCTEM YPABHEHHH | 5 JUHENHBIM. Pewams TEKCTOBBIE 33/1a4, B KOTOPBIX CUCTEMA JIBYX YPaBHEHUH
BTOPOH CTEMEHU C JByYMs TIEPEMEHHBIMHU SIBISIETCS MAaTeMaTHYECKOW MOJIENbI0 PEalbHOTO
KonTponbuaspabora Ne 3 1 Mpouecca, U UHTEPIPETUPOBATH PE3YIbTAT PEIICHHS CUCTEMBI
3. DJeMeHTBI NPUMePHOMaTEeMATHKH 20
3.1 MaremaTuueckoe MOAEITUPOBAHUE 3 Ilpusooumsv npumepuol:
32 T ———— 3 MaTEeMaTHIECKHX MOJIeNIell  peajbHBIX CHTyallud; MPHUKIAJAHBIX  3aad;
NpUOMIKEHHBIX BEIWYMH, WCIOIB30BaHUS KOMOWHATOPHBIX MPABHII CYMMBI H
3.3 [pnOKEHHBIE BHIYUCIICHUS 2 IPOM3BENEHHUS; CIyYalHBIX COOBITHI, BKJIIOUYAs IOCTOBEPHBIE U HEBO3MOXKHBIE
34 OCHOBHBIE MPABHITA KOMOHHATOPHKH 3 COOBITHS;  ONBITOB C  PAaBHOBEPOSATHBIMHM  HCXOAAMH;  IPEJCTABICHUS
CTaTUCTHYECKUX JaHHBIX B BUJE TaOJNHII, TUarpaMM, rpaduKoB; MCIIOIb30BaAHHS
3.5 YacTtoTa ¥ BEpOATHOCTh CIYy4alHOT0 COOBITUS 2 BEPOSTHOCTHBIX CBOHCTB OKPYKAIOIIHX SIBICHHIL.
3.6 Knaccuyeckoe onpeieieHHeBEPOSITHOCTH 3 Dopmynuposam.




/o

OCHOBHBIE TEMBI

Kon-
BO
YacoB

Buner yaeOHOI nesTenbHOCTH

3.7

HagannHpie CBCICHHUSA O CTaTUCTUKE

Kontponbnas padota Ne 4

onpeoeneHus: aOCOJIIOTHOM TOTPEIIHOCTH, OTHOCHUTEIbHONW MOTPEIIHOCTH,
JIOCTOBEPHOT'O COOBITHS, HEBO3ZMOXKHOTO COOBITHS; KIIACCHUYECKOE OIpEe/esIeHUE
BEPOSITHOCTH;

npasuna: KOMOWHATOPHOE TPAaBWIO CYMMBI, KOMOMHAaTOPHOE IPAaBHJIO
IIPOU3BE/ICHNUS.

Onucvieams 3Tanbl peLLICHUs TPUKIATHON 3aJauH.

[TosicusiTh ¥ 3amuchiBaTh (QOPMYITY CIOXKHBIX MPOIEHTOB. [IpoBoIUTH
IIPOLIEHTHBIE PACYETHI C UCIOIB30BAHUEM CIIOKHBIX ITPOLIEHTOB.

Haxooums TOYHOCTH TPUOIMKEHHUS IO TaOIUIE NPUOIMKEHHBIX 3HAYCHUN
BeNMMYMHBL. Vcmonp3oBaTh  pa3nuyHble  (GOPMBI  3aUCH  TPUOIMKEHHOTO
3HaueHUs BeIUYUHbL. OLeHUBaTh NPUOIMKEHHOE 3HAUCHNE BETHUMHBI.
Ilpo6ooums ONBITBI CO ChAydyaHbIMA ucxoAamH. [losiCHATH W 3amuchIBaThH
dbopMyny  HAXOXKACHHUA  YaCTOTHI  ClIy4aliHOro  coObiTus.  ONUCHIBATH
CTaTHUCTUYECKYIO OLIEHKY BEpPOSITHOCTU cllydyailHOro coObiTus. Haxonuts
BEPOATHOCTH CITy4alfHOTO COOBITHS B OIBITaX C PABHOBEPOSTHBIMU UCXOJAMH.
Onucvieamy 3Tanbl CTAaTUCTUYECKOTO HccienoBaHus. OpopMitsTh HHOPMALIKIO
B BHJIe Tabmui u auarpamm. M3BiekaTs MHGOPMAIUIO U3 TAOIHIl U TUATPaAMM.
Haxomguts ¥  OpUBOAMTH  NpPUMEPbl  UCHOJB30BAHUS  CTATUCTHUYECKUX
XapaKTEPUCTHK COBOKYIIHOCTM JAHHBIX: CpEIHEE 3HA4€HHE, MOJa, pa3Max,
MearaHa BEIOOPKU

4.

YucaoBbie

mocCjIeA0BaTC/JIbHOCTH

17

4.1

YucaoBbIe ITOCIEIOBATEILHOCTH

4.2

Apudmernueckas nporpeccust

4.3

CymMMa N mepBbIX UJIEHOB apU(PMETHUYECKOMH
Iporpeccun

4.4

FCOMCTpI/I‘-ICCKEUI nmporpeccud

4.5

Cymma N mepBbIX YIEHOB T'€OMETPHUUYECKOM
IIPOrpeccCuu

IIpusooums npumepbl. MOCIIEZIOBATEIbHOCTEH; YHCIIOBBIX
MOCJIEeI0BATENbHOCTEH, B YaCTHOCTH apU(pMETHUYECKOH U TeOMETpHUYECKOU
MPOrpeccuil; UCIOIb30BAaHUS MOCIEI0BATEIbHOCTEN B pealbHOM KU3HU; 33/1a4, B
KOTOPBIX PaCCMaTPUBAIOTCS CYMMBbI ¢ OE€CKOHEUHBIM YHCIIOM CIIaraeMbIX.
Onucvieamy: TIOHATHE TIOCJIENOBATENIbHOCTH, YJ€Ha MOCIEeA0BaTEIbHOCTH,
CHocoO0BI 3aJJaHNs TTOCIEI0BATENBHOCTH.

Buvluucnames dneHsl MOCIe10BaTENbHOCTH, 3a1aHHON (POpMYJION n-ro uieHa WUiu
PEKYPPEHTHO.




Ne Kon-
I /;1 OcHOBHBIE TEMBI BO Buzpsl yaeOHOU AeATeNbHOCTH
4acoB
4.6 CymmMma OeCKOHEYHOM reoMeTpUYEecKoil | 2 Dopmynuposamo:
nporpeccuu, y Kotopoi | q | <1 onpedenenus; apuPpMETUIECKOI MPOrpeccHn, TeOMETPUUYECKON POTrPECCHH;
€6801iCMe6a 4JIEHOB F€OMETPUUYECKON U apu(PMETUUYECKON TPOrPECCHIA.
KonTponpHaspadbora Ne 5 1 p pug porp

3aoasame apupMETHUECKYIO U TE€OMETPUUYECKYIO IPOTPECCUU PEKYPPEHTHO.
3anucvieamv W noscuame GHOpMyJIBl OOIIETO WieHa apUPMETUYECKOH WU
FEOMETPUYECKOMN MPOrPECCHI.
3anucvieams M Ookasvieamyv: (GHOPMYIBl CYMMBI N TIEPBBIX  YJICHOB
apuQMEeTHUECKOl M TEeOMETPUUYECKON mporpeccuii; (GopMyibl, BBIPaKAIOIINE
CBOICTBA WICHOB apU(PMETUIECKON 1 TEOMETPHUECKON TPOTPECCHH.
Buiuucnams cymmy 6eCKOHEUHOM T€OMETPUUYECKOM Mporpeccuu, y KOTOpoH | q |
< 1. IlpeacraBasiTe GECKOHEUHBIC IEPUOTUIECKUE TPOOH B BUAEC OOBIKHOBEHHBIX

IloBTOpPEHME

M CHCTEeMATH3ALNA 7

y4eOHOro MmarepuaJia

YnpakHeHus A1 NOBTOPEHUs Kypca 9 kiacca 6

Kontponbnaspadora Ne 6 1




06pa30BaTeJ’IBHOFO nmpouecca

Onucanue y4eO0HO-MeTOAHMYECKOI0 U MATEPUATBHO-TEXHUYECKOI0 o0ecrneyeHust

OcHnarmienue nporecca 0Oy4eHHs MaTeMaTHKE 00ecriednBaeTCs OMOIMOTEYHBIM (HOHIOM,
MEYATHBIMH TTOCOOUSIMH, a TaK)Ke WH()OPMAIIMOHHO-KOMMYHHKATUBHBIMH CPEJICTBAMHU, SKPAHHO-
3BYKOBBIMH TIPUOOpaMHU, TEXHUYECKHMMHU CpPEACTBAMHU OOYYCHUS,

y4e0HO-TIPaKTUYECKUM

000pyTI0BaHUEM.
Ne Heo0xomumo /umeercs
HeobxonnMoe 000pyI0BaHHE U OCHAIIICHHE
/0 B HATHYUHU(-+/KOJI-BO)
1 HopmaTuBHBIE JOKYMEHTBI, IPOrPaMMHO-METOANYECKOe 00ecTievYeHne

1.1

dIoC OO0

1

1.2

[Tpumepnas OOIT OO0

1.3

OOIT OO0 MOY «'Usl»

14

IIpumepnas nporpamma OOO 1o maTemaTuke

1.5

[Tporpamma k yueOHMKaM «Matematuka. 5—9 kiaccel» s
0011100pa30BaTEIbHBIX yUPEK ICHUM noj penakuuei
Mepsnsika A. T'., [Tononckuii B. b., Pabunosuua E. M., Skup

M. C.. — M.: — M. :Benrana-I"pad, 2012

I

A

Y4eOHo-MeTOoAMYECKHE MaTepHaJbl. uIakTHyecKkne U pa3aaToyHble

110 recOMETpuH. MeToauueckue nocoous AJISl YYUTETS

MaTepHuabl

2.1

VYuyebHOo-MeToandyeckuil komieke «I'eomerpus. 7-9 Ki.»
1. Anrebpa: 7 kimacc: y4eOHUK ISl yYaIIuXcs
obureoOpazoBarenbHbix yupexaenuit / A.I'. Mepznsk, B.b.
[Tononckuit, M.C. fAxup. — M.: Bentana—I'pad, 2012.
2. Anrebpa: 7 Kkjacc: JIUAAKTUYECKHE MaTepHallbl:
COOpHHK 33/a4 U KOHTpPOJIbHBIX pador/ A.I'. Mep3nsk, B.b.
[Tonouckuit, M.C. fxup. — M.: Bentana—Ipad, 2013.
3. Anrebpa : 7 kmacc: meronudeckoe nocobue / E.B.
byuko, A.I'. Mep3nsk, B.b. [lonouckuit, M.C. Sxup. — M.:
Benrana—I'pad, 2013.
4. Anrebpa: 8 kimacc: y4eOHMK I y4alIMXCs
ob1eobpazoBaTenbHbIX yupexaenun / A.I'. Mepzmsk, B.b.
[Tonouckuit, M.C. fxup. — M.: Bentana—-Ipad, 2013.
5. Anrebpa: 8 Kjacc: JWUIAKTHUYECKHUE MaTepHhalbl:
cOOpHUK 337a4 U KOHTpPOJIbHBIX padot/ A.I'. Mep3msk, B.b.
[Tonouckuit, M.C. SAxup. — M.: Bentana—I 'pad, 2013.
6. Anrebpa : 8 kmacc: meronumueckoe mocobue / E.B.
bynko, A.I'. Mep3nsk, B.b. Ilononckuii, M.C. Skup. — M.:
Benrana-I'pad, 2013.
7. Anrebpa: 9 kmacc: y4yeOHWK IS yYaIuXcs
oOmeoOpa3oBarenbHbIX yupexkaeHuit / A.I'. Mep3msik, B.b.
[Tononckuit, M.C. Sxup. — M.: Benrana—I'pad.( ['oroBuTcs
BBINTycKy B 2014r.)
8. Anrebpa: 9 Kkjacc: JMIAKTHYECKHE MaTepHabl:
cOOpHUK 337124 U KOHTpPOJIbHBIX padot/ A.I'. Mep3musk, B.b.
[Tonouckuit, M.C. Sxup. — M.: Benrana—I'pad.( 'otoBuTCs
BbIycKYy B 2014r.)
9. Anrebpa : 8 kmacc: meroamueckoe mocooue / E.B.
byuko, A.I'. Mep3znsk, B.b. Ilononckuii, M.C. Sxup. — M.:
Benrana—I'pad. ( ['oroButcs k Beimycky B 2014r.)
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26




2.2

Cnpasounvie nocobus, HayuHo — NONYIAPHAS U UCIOPUYECKAs
Jumepamypa:

1. Araxamos H.X., Ilommmckmii O.K. Maremaruka:
palioHHble osumnuanel  :6-11 kimaccel. — M.:
ITpocsenienue,1990.

2. T'aBpunoBa T.JI. 3anmmarenbHas MareMaruka:5-11
kyaccel. — Bonrorpan: Yuurens, 2008.

3. JleBurac I'T. Hecrangaptasie 3a7a4u o
Matemaruke.- M.: Mnekca, 2007.

4. Exumona M.A, Kykun I'.Il. 3agaun Ha pa3pesanue. —
M.: MIITHMO,2002

5. Ilepau C.C., Ilepau b.C. Ctpanuiisl pycckoit UCTOPUU
Ha Yypokax wmarematuku. — M. : llemaroruka-
IIpecc,1994.

6. IMmuyrun JI.O. 3a cranunamu ydeOHHKA areOpbl. —
M.: IIpocsemienue, 2010.

7. Tlota JIx. Kak pemars 3amauy? — M.:
IIpocsemenue,1975.

8. IIpoussonoB B.B. 3agaun Ha BeIipocT. — M. : MUPOC,
1995.

9. llaperun..®., EpramxkwmeBa JI.H. Harmsgaas
reomerpust. — M. :MHUPOC,1995.

10. ®apkoB A.B. MaremMaTH4ecKue OJIMMITHA/IBI B IITKOJIE :
5-11 xnacesl. M.: Aiipuc-IIpece, 2005.

11. Danuknonenusa mis gereit. T.11 : Marematnka. — M.:
AsanTa+,2003.

http://www.kuant.info/ Hay4uno — momynsipHblidi (usuko-

MaTeMaTUYECKHI *KypHaj ISl IIKOJbHUKOB U CTYIAEHTOB

«KBaHTY.

2.3 DOPv1 no eeomempuu:

e Enunas KOJUIEKIIMA IU(GPOBBIX  00pa30oBaTEIbHBIX
pecypcos - http://school-collection.edu.ru

o ®denepanbHBIN HEHTP nH(}OPMAIIMOHHO-
oOpa3oBaTenbHBIX pecypcos - http://fcior.edu.ru/

e [I'pamota.Py: cmnpaBouHO-MHGOPMAIMOHHBIM  moOpTal
«Pycckwii si3p1€» - http://www.gramota.ru

e Komneknua «MarteMaTndekne AUKTaHTh Poccuiickoro
o0O1eodpa3oBaTenbHOTo mopTtaia - http://language.edu.ru

e [Ipesenraruu - http://900igr.net/

3 Yyebno-npaxmuueckas obopyoosanue:

1. Jocka MarHUTHasi ¢ KOOPJMHATHON CETKOM.

2. HaGop reomerpuueckux ¢uryp ( 1€MOHCTpAIllMOHHBIN
U pa3/1aTOYHbIil).

3. Habop reomerpuueckux Tei( AEMOHCTPALMOHHBIA U
pa3IaTOYHBIN).

2. KOMIUIEKT uepTEKHBIX MHCTPYMEHTOB (KJIACCHBIX U

pa3laTOYHbBIX): JUHEHKa, TPAHCIOPTUD, yroabHUK (30°,

60°), yrombhuk (45°, 45°), mupKyns.



http://www.kuant.info/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.gramota.ru/
http://language.edu.ru/
http://900igr.net/

4 TCO, koMnbHTEPHbIE, THPOPMAITMOHHO-KOMMYHHUKAIMOHHbIE CPEACTBA
4.1 | KomnpioTep cTalliOHApHBIN C BBIX0JI0OM B MIHTEpHET 1 1
4.2 | MyabTUMEIUHHBIN TPOESKTOP 1 1
4.3 | JokymeHT-Kamepa 1 1
4.4 | HoytOyk ¢ BeIx00M B HTEpHET 1 1
4.5 | Ilpunrep nazepHbiii 2 2

o) Oo6opynoBanue (MedeJib)
5.1 | AyauTopHas qocKa 1 1
5.2 | AyauTopHasi JO0CKa ¢ MAarHUTHON MTOBEPXHOCTHIO 1 1
5.3 | Cron yuurens 1 1
5.4 | Yuenuueckuii cToN 2-X MECTHBIN 13 13
55 | Cryn 26 26
5.6 | lIxad 1-cexumoHHBIN 1 1
5.7 | Tymba 1 1
5.8 | llIxad kHMKHBII 1 1

Ilnanupyemble pe3yabTaThl 00y4eHus aiaredpsl B 7-9 Kkiaccax

JInyHOCTHBIE Pe3yJIbTAThI

B pamkax KOTHUTHBHOI0 KOMIOHEHTAOYIYT CHOPMUPOBAHEI:

* 3HAHHE O CBOEW STHUYECKOW MPHUHAJJICKHOCTH, OCBOCHHE HAI[MOHAJIBHBIX I[EHHOCTEH,
TpaauLUi, KyJIbTYPbl, 3HAHUE O HAPOJIax U 3THUYECKUX rpymnmnax Poccuu;

* OPMEHTAIMSl B CHCTEME MOPAJIBHBIX HOPM M IIEHHOCTEH M MX UepapXu3alvsi, IOHUMaHHe
KOHBEHIIMOHAJILHOTO XapaKTepa MOpaJIH;

* OCHOBBI COIIMANTEHO-KPUTUYECKOTO MBIIIUICHHUS, OPUEHTAIINS B OCOOEHHOCTSAX COLMATbHBIX
OTHOIIIEHUU U BSaHMOILCﬁCTBHﬁ, YCTAHOBJICHUC B3aMMOCBA3H MCKIY O6HI€CTBCHHI:IMI/I n
MOJIUTUIECKUMH COOBITUSIMU;

* DKOJIOTHYECKOE CO3HAHWE, TpPU3HAHUE BHICOKOM IIEHHOCTH JKM3HU BO Bcex €€
MPOSIBIICHUSX; 3HAHNE OCHOBHBIX MPHUHIIUIIOB U MPABHJI OTHOUICHHS K MPHUPOJIE; 3HAHHE OCHOB
37I0pOBOTO 00pa3a JKU3HU M 3J0POBHECOEPETAIONINX TEXHOJIOTUN; TpPaBWJI TOBEICHUS B
Ype3BBIYAHBIX CUTYAIIHSX.

B paMkax 1eHHOCTHOT0 U SMOIMOHAJIBHOT0 KOMIIOHEHTOB OyyT CHOPMHUPOBAHBI:

* TpKIAHCKUI MaTPHOTU3M, JTH000Bb K PojIiiHE, 4yBCTBO TOPIOCTH 3a CBOIO CTPaHY;

* ODMOIIMOHAJIBHO IMOJIOKUTEIIbHOC IPUHATHEC CBOEH DTHHUYECKON HNICHTUYHOCTHU,

* yBOXKCHHE K JIMYHOCTH U €€ JIOCTOMHCTBY, JOOpOXKeNaTelbHOE OTHOIICHHE K
OKPYKAIOIIUM, HETEPIIUMOCTb K JIFOOBIM BHJIaM HACHIIUS U TOTOBHOCThH IPOTHBOCTOSITH UM;

® HOTpe6HOCTI) B CAMOBBIPpAXXCHUHN U CaMOpCain3alii, COOUaJIbHOM IIPU3HAHHU,

* MIO3UTHBHAs MOpajbHas CAMOOIIEHKAa M MOpPaJbHbIE YYBCTBA — YYBCTBO TOPJIOCTH IMPHU
CJICJOBAHUU MOpPAJIbHBIM HOpMaM, INECPECIKUBAHUEC CThIJAa U BUHBI IPHU UX HAPYIICHUU.

B pamkax nesiTeJIbHOCTHOTO (MOBeIEHYECKOr0) KOMIMOHEHTa OyayT c(hOPMUPOBAHBI:

* TOTOBHOCTh U CIIOCOOHOCTH K BBIMOJIHEHHIO HOPM U TPeOOBAaHUHN IIKOJIbHOW >KU3HH, IIPAB
U 00S13aHHOCTEH YUEHUKa,

®* YMCHHEC BCCTHU IUAJIOI HA OCHOBE paBHOIIPABHBIX OTHOIIIEHNY Y B3aMMHOTI'O YBAXKCHUA U
MPUHSTHS, YMEHHE KOHCTPYKTUBHO pa3periarh KOH(PIUKTHI;

* TOTOBHOCTh U CIIOCOOHOCTH K BBIITOJIHEHUIO MOPAIbHBIX HOPM B OTHOILIEHUHU B3POCIBIX U
CBCPCTHUKOB B IIKOJIC, 10Ma, BO BHey‘-I€6HI:IX BUaax ACATCIbHOCTH,

* YMEHHE CTPOUTH >KU3HEHHBIE IUIAHBI C YYETOM KOHKPETHBIX COIUAIBbHO-UCTOPHUYECKHX,
INOJIUTUYCCKUX U DKOHOMHNYCCKUX YCHOBHﬁ;

* YCTOMYMBBIA TTO3HABATECIIbHBIA WHTEPEC W CTAHOBJIICHHE CMBICIO00pa3yroIiel (QpyHKIUN
IIO3HaABaTCJIIbHOI'O MOTHUBA,




* TOTOBHOCTb K BBIOOpPY MPOGUIBHOTO 00pa3oBaHusl.

Buinycknux nonyuum 603modxcnocms 015 popmMupo8anusi:

* GLIPAIHCEHHOU YCMOUYUBOU Y4eOHO-NO3HABAMENbHOU MOMUBAYUU U UHMEPeCd K YUEHUIO,

* 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCHUMAHUIO,

* A0eKB8AMHOU NO3UMUBHOU CaMOOyeHKU U A-konyenyuu,

* KOMNEMEHMHOCMU 8 Peanu3ayui OCHO8 ZPAdCOAHCKOU UOCHMUYHOCMU 6 NOCMYNKAX U
oesmenbHoOCmu,

* MOPAIbHO2O CO3HAHUSL HA KOHBEHYUOHANbHOM YPOBHE, CHOCOOHOCMU K PEeuleHUo
MOPANbHLIX OUNEMM HA OCHO8e Y4Eéma NO3uyull YYACMHUKOS OULEMMbl, OpUEHMAayuu HAa ux
MOMUBLL U YYBCMBA, YCMOUYUBOE Cle008AHUe 8 NOBEOCHUU MOPALbHbIM HOPMAM U SMUYECKUM
mpedosaHuaMm,

*oMnamuu KAk OCO3HAHHO20 NOHUMAHUSL U CONEPENCUBAHUS UYBCMEAM  OpYeUX,
svipadicarouelicst 8 NOCMYNKax, HaNPasieHHbIX Ha NOMOWb U obecneueHue 61a20nonyUUs.

MeTtanpeaMeTHbIe pe3yabTAThl

PeryasiTuBHbIe yHHBepcaJIbHbIe yUeOHbIE AeiiCTBHS

BBIyCKHUK HAYIHUTCS:

* [[eJICTIOJIaraHuI0, BKJIFOYAsl MMOCTAHOBKY HOBBIX IEJed, MpeoOpa3oBaHHE MPAKTUYSCKON
3a/1a4¥ B IO3HABATEIIHHYIO;

* CAMOCTOSITEJILHO ~aHAJIM3MPOBATh YCIIOBHSI JOCTH)KGHHUS 1I€JIM HAa OCHOBE Yy4déra
BBIJICTICHHBIX YIUTEIIEM OPUCHTHPOB JICUCTBUS B HOBOM y4eOHOM MaTepuale;

* [UTAHUPOBATh ITYTH JOCTHKEHHUS LIEIICH;

* YCTaHABIIMBATH IEJICBBIC IPUOPHUTETHI,

* YMETh CAMOCTOSITEIILHO KOHTPOJIMPOBATh CBOE BPEMs U YIIPABJISITh UM;

* IPUHUMATH PEIICHUS B TPOOJIEMHON CHTYaIlMH HAa OCHOBE TIEPErOBOPOB;

* OCYIIECTBIIATh KOHCTATHPYIOIMINNA M MPEIBOCXUINAIONIUN KOHTPOIb MO PE3yNbTaTy U IO
Croco0y JICUCTBHS, aKTYaIbHBIA KOHTPOJIb HA YPOBHE MTPOU3BOJIHLHOTO BHUMAHHSI,

* aJICKBaTHO CAMOCTOSTEIHHO OIIEHUBATH MPABWJILHOCTH BBIITOJIHEHUS JCUCTBUS U BHOCHUTH
HEOOXOUMBbIC KOPPEKTHBBI B HCIIOJIHGHHWE KaK B KOHIC JCWCTBHS, TaK W IO XOIy €ro
peanu3aiuy;

* OCHOBaM IIPOTHO3UPOBAHUS KaK MPEABUICHUS OYyIINX COOBITHI U Pa3BUTHS TIpoIIecca.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCAL:

* CaMOCMOSIMeNbHO CMAGUMb HOBble YueOHble Yeu U 3a0adu;

* NOCMPOEHUIO HCUSHEHHBIX NIAHO8 80 BPEMEHHOU NePCNeKmuUse;

*NpU  NIAHUPOBAHUU OOCMUNICEHUs. yenell CAMOCMOSIMENbHO, NOIHO U  AOEeK8AMHO
VUUMbI8AMb YCI08USL U CPEOCHBA UX OOCIUNCEHUSL;

* gulOEIAIMb  AIbMEPHAMUBHBIE CHOCOObI  OOCMUMNCEHUsT Yelu U 6vloupams Haubolee
aghghexmuenwiii cnocoo,

* OCHOBAM camopezyisiyuu 6 Y4eOHOU U NO3HABAMENbHOU OessmelbHOCmU 6 popme
OCO3HAHHO2O  YNPABIEHUsI CBOUM NOBeOeHUueM U  OesimelbHOCHbIO, HANPAGIeHHOU Ha
docmudiceHue nOCMasileHHbIX yeell,

* ocywecmensims NO3HABAMENbHYIO peqhieKCuio 68 OMHOUEHUU OeUCmBUll o pPeueHuro
VUEeOHbIX U NO3HABAMENLHBIX 3A0aY,

* A0eKBAMHO OUEeHUBAMb O00BEeKMUBHYIO MPYOHOCMb KAK Mepy (akmuyeckozo uiu
npeonoazaemo2o pacxooa pecypcos Ha peuterue 3a0aqu;

* A0eKBAMHO OYEHUBAMb CBOU  BO3MONCHOCMU  OOCMUICEHUs Yelu OnpeoeséHHOl
CILOJHCHOCMU 8 PA3TUYHBIX Chepax camoCmosImenbHOU OesimelbHOCMU;

* OCHOBAM CAMOPE2YIAYUU IMOYUOHATILHBIX COCMOAHULL

* npuiazamv Goaesble YCUIUs U Npeodoseéams MpyoHOCMU U NPEensmcmeus Hd Nnymu
docmudiceHus yenel.



KoMMmyHuKaTHBHBIEe yHUBEpPcAIbHbIE YUeOHbI€ elicCTBUSA

BhITycKHUK Hay4HTCS:

* YIUTHIBATh pPa3HbIE MHEHUS M CTPEMUTHCS K KOOPAMHAIMH PA3UYHBIX TO3HMIUNA B
COTPY/IHUYECTBE;

* (hopMynMpoBaTh COOCTBEHHOE MHEHHUE U MO3UIHMIO, apTYMEHTUPOBATh U KOOPJIMHUPOBATH
e€ C MO3UIUSAMH TApTHEPOB B COTPYAHUYECTBE NIPU BBIPAOOTKE OOIIETO pEeIIeHHs] B COBMECTHOM
NeSITeIbHOCTH;

* YCTAHABJIMBATh U CPABHUBAThH Pa3HbIC TOUKU 3PEHHS, MPEKIC YeM IPUHUMATH PEHICHUS U
Jienarb BbIOOD;

* apryMEHTHPOBATh CBOIO TOYKY 3PEHHS, CIOPUTh W OTCTAaUBaTh CBOIO IO3UIUIO HE
BpaKAE€OHBIM JIJIsI ONIIIOHEHTOB 00pa3oM;

* 33J1aBaTh BOINPOCHI, HEOOXOIMMBIC U OpraHW3allMd COOCTBEHHOW IEATCIBHOCTH U
COTPYAHHUYECTBA C IAPTHEPOM;

* OCYILECTBJIATh B3aMMHBIH KOHTPOJIb W OKa3blBaTh B COTPYIHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

* aJICKBaTHO HMCITIOJIb30BaTh PeUb JUIsl IJITAHUPOBAHUS U PETYIISIIUN CBOCH JIEATSILHOCTH;

* aJICKBaTHO  WCIOJB30BAaTh  pEYEBbIE  CPEACTBA  JUISI  PEIICHHS  Pa3IUYHBIX
KOMMYHHKATHBHBIX 3a71a4; BJIAJICTh YCTHOH M MHUCBMEHHOW PEYbI0; CTPOUTH MOHOJIOTHYECKOE
KOHTEKCTHOE BBICKA3bIBAaHUE;

* OPraHM30BBIBATh U TUIAHKPOBATH YYEOHOE COTPYAHMYECTBO C YUUTEIIEM M CBEPCTHUKAMH,
OTIpeNeNiATh HedH ¥ (YHKIMH YYaCTHHKOB, CIIOCOOBI B3aMMOJCHCTBHS, IJIAHUPOBATH OOIIHE
CrocoObI paboTHI;

* OCYIIECTBJIATH KOHTPOJIb, KOPPEKIIHIO, OLICHKY IeHCTBUI mapTHEPA, YMETh yOSKIaTh;

* paboTaTh B IpyIIe — yCTaHABJIMBATh pabO4YKe OTHOIICHUS, S)(HEKTUBHO COTPYAHUYATh U
CHOCOOCTBOBaTh MPOAYKTUBHOW KOOMEpAIMH; WHTETPHPOBATHCS B TPYIIY CBEPCTHHKOB H
CTPOUTH MPOJTYKTUBHOE B3aMMO/IEHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMH;

* OCHOBaM KOMMYHUKAaTUBHON pe(IeKCHH;

* HCIIOJIb30BATh JIEKBATHBIC SI3BIKOBBIE CPEJICTBA AJISI OTOOPaXKEHHSI CBOUX UYBCTB, MBICTIEH,
MOTHBOB U TOTPEOHOCTEH;

* 0TOOpakaTh B peuH (onmucaHue, oObsICHEHUE) CO/IepKaHNe COBEpIIaeMbIX IEHCTBUI Kak B
(dbopMe TPOMKOI COIMATM3UPOBAHHON PeyH, TaKk U B (popMe BHYTpEHHEH peyH.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCAL:

* yuumvléams U KOOPOUHUPOBAMb OMJUYHbIE OM COOCMBEHHOU NO3UYUU Opyeux aroel 8
compyoHuuecmee;

* YUUmMbl8ams pasHvle MHeHUs U UHMepecyl U 000CHOBbI8AMb COOCIMEEHHYIO NO3UYUIO,

* NOHUMAMb OMHOCUMENbHOCIb MHEHUL U NOOX0008 K peuleHuIo npooiemvl,

* NPOOYKMUBHO pA3peuiams KOH@IUKMbL HA OCHOGe Yuéma UHmMepeco8 u NO3UYull 8cex
VUACMHUKOB, NOUCKA U OYEHKU albMEPHAMUBHLIX CNoco008 pazpeuieHuss KOHQIUKMOS,
00208apUBaAMbCSL U NPUXOOUMDb K 00UeMy PeULeHUIO 8 COBMECIMHOU 0esmelbHOCIU, 8 MOM YUce
6 cumyayuu CmMoaKHOBEHUs UHMEPECOs;

*Opamb Ha cebs UHUYUAMUBY 6 OpPSAHU3AYUU COBMECMHO20 Oelicmeus (0en08oe
JUOepcmeo);

* OKa3bI8AMb NOOOEPIHCKY U COOelicmeue mem, Om K020 3ABUCUM OOCMUICEHUEe Yelu 6
COBMECMHOTU OessmeNbHOCMU,;

* OCYUecmeansims KOMMYHUKAMUBHYIO PehieKCUio KaK 0CO3ZHAHUe OCHOBAHUL COOCBEHHbIX
Oeticmauti u 0elicmsuti napmuepa,

* 68 npoyecce KOMMYHUKAYUU OOCAMOYHO MOYHO, NOCIe008AMENbHO U NOTHO Nepedasanmbs
napmuépy HeobXxo0UMy0 UHGOPMAYUIO KAK OpUeHmup 0Jisi HOCMpPOeHUs. 0eucmasus,

* gcmynamov 6 Ouanoe, d Makice YYacmeosamsv 6 KONIEKMUBHOM 00CYICOeHUUu npoobnem,
yuacmeoeamv 8 OUCKYCCUU U aAP2YMEHMUPO8aAmy C80I0 NO3UYUIO, 81d0emb MOHOIO2UYECKOU U
ouanosuueckou opmamu peuu 8 cOOmMEemcmeuu ¢ SpAMMAMU4ecKUMU U CUHMAKCUYeCKUMU
HOpMamMu pOOHO20 A3bIKA,



* C1e006aMb  MOPANLHO-IMUYECKUM U HCUXONOSUYECKUM  NPUHYUNAam  oOweHus u
COMPYOHUYECMBA HA OCHOBE YBANCUMENbHO20 OMHOWEHUs. K NAPMHEPAM, BHUMAHUS K TUYHOCIU
0pY2020, A0EK8AMHO20 MENCIUUHOCIHO20 80CNPUSMUS, 20MOBHOCMU AOEKBAMHO Peasuposams
Ha HYx#cObl Opyeux, 8 YACMHOCMU OKA3bl8Amb NOMOWb U IMOYUOHALLHYIO HOOOEPICKY
napmuépam 6 npoyecce 00CMudICeHUs 00ujell yeau co8MecmHoll 0esimelbHOCmU,

* ycmpausamov 3p@exmusHvie epynnogvle 00CylHcOeHUs u obecneyusams 0OMeH 3HAHUAMU
MedHCOY UneHamu epynnvl 05l NPUHAMUSA IDHEKMUBHBIX COBMECMHBIX PeUleHULL;

* 68 COBMECMHOU OesMelbHOCMU YEMKO (YOpMYIUposams yeiu epynnvl U no380sims eé
VUACHUKAM NPOSAGIAMb COOCMEEHHYIO IHEPSUIO O OOCTMUINCEHUSL IMUX YeTell.

IMo3naBaTebHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiCTBUS

BbInycKHUK Hay4YHUTCS:

* OCHOBaM peaJi3alliy MPOCKTHO-UCCIIEI0OBATEIBCKON ACATEIHHOCTH;

* IPOBOJUTH HAOIIOACHNUE U SKCIIEPUMEHT TOJ] PyKOBOJICTBOM YUHTEJIS;

* OCYIIECTBIIATh PACHIMPEHHBIA TOWCK HWH(OpPMAMM C UCIHOJIb30BAHUEM PECYPCOB
oubmmorex u UHTEpHETA;

* CO3/1aBaTh M MPEOOPA30OBHIBATH MOJICTU U CXEMBI JUIsl pELICHUs 3a/1a4;

* OCYUIECTBJIATH BbIOOp Hambosee 3p(eKTUBHBIX CIOCOOOB pelIeHHs 3a/1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBUIA;

* TaBaTh OIpE/IEeTICHUE MOHATHUSM;

* YCTaHABJIMBATh MPUYNHHO-CJIC/ICTBEHHBIC CBS3H;

* OCYUIECTBIIATH JIOTHYECKYIO OIEpaIi0 YCTAHOBJICHHS POIOBHUJIOBBIX OTHOIICHUIA,
OTpaHUYEHUE TTOHSTHUS;

* 000011aTh TOHATHS — OCYLIECTBIISITh JIOTUYECKYIO OIEpalHio Mepexoja OT BUIOBBIX
MPU3HAKOB K POJOBOMY MOHSITHIO, OT MOHSATHS C MEHBIIUM OOBEMOM K MOHSATHIO C OOJBIIUM
00BEMOM;

* OCYIIECTBJISITH CPAaBHEHHE, CEPHAIMI0 M KIACCU(PHUKAIMIO, CaMOCTOSTEIBHO BHIOMpas
OCHOBaHUS U KPUTEPHUH JJIs1 YKA3aHHBIX JIOTUYECKUX OINEpaluid;

* CTPOUTH KJIACCU(DUKAIIUIO HA OCHOBE JUXOTOMHYECKOTO JIeJIeHUs (Ha OCHOBE OTPHUIIAHUSA);

* CTPOMTh  JIOTUUECKOE  pAaCCYXJCHHE, BKIIOYAIOUIEE  YCTAHOBJIEHUE  MPUUYMHHO-
CIICJICTBEHHBIX CBS3EH;

* 00BSCHATD SIBIICHUS, POIIECCHI, CBS3U M OTHOIIEHHUS, BBISIBIIIEMBIE B XOJI€ HCCIIEIOBAHUS;

* OCHOBaM 03HAKOMHTEJIHLHOTO, U3y4YaloIlero, YCBAUBAIOIIETO U MTOMCKOBOTO YTCHUS;

* CTPYKTYpUpPOBaTh TEKCTHI,BKIIOUASIYMEHHE BBIICIATh TJJaBHOE M BTOPOCTENEHHOE,
TJIABHYIO UCI0 TEKCTA, BHICTPAUBATh MOCJIEI0BATEILHOCTh OMIMCHIBAEMBIX COOBITHH;

* pabotath ¢ MeTadopaMu — TMOHMMATH MEPEHOCHBIA CMBICI BBIPAXEHHUH, MOHUMATh U
ynoTpeOIsiTh 000POTHI peYH, MOCTPOSCHHBIE HA CKPBITOM YIOJOOJCHUH, 00pa3HOM COJMMIKEHUN
CJIOB.

Buinycknux nonyuum 603MOo#CHOCHb HAYYUMBCAL:

* OCHOBAM pehIeKCUBHO20 UMEHUs,

* CMasume NpoodaeMy, ap2yMeHmuposamy e€ aKkmyaibHoOCb,

* CAMOCMOAMENbHO  NPOBOOUMb  UCCIE008AHUE HA  OCHOBE NPUMEHEHUs Memooos
HAONI0O0EHUsL U IKCNEPUMEHMA,

* 8b108U2AMb 2UNOME3bL O CEA3AX U 3AKOHOMEPHOCMAX COObIMULL, NPOYEcco8, 00bEKMOo8,

* 0P2aHU308b186aMb UCCIE008AHUE C YENbI0 NPOBEPKU CUNOMES,

* denamv  YMO3AKIIOYEHUs. (UHOVKMUBHOE U NO AHANO02UU) U B8blBOObI HA OCHOBE
apaymenmayuu.

®opmupoBanne UKT-koMneTeHTHOCTH 00y4ar0IIMXCS
BbInycKHUK Hay4dHUTCS:
Oopamenue ¢ ycrpoiictBamu UKT



* IpaBWJIBHO BKJIIOYaTh M BbIKIIOYaTh ycrpoiictBa WKT, BxoauTs B onepannoHHYIO
CHCTEMY U 3aBepllIaTh pabOTy C HEW, BBINOJIHATh 0a30Bble JEHCTBUS C SKpPAaHHBIMH O0bEKTaMHU
(mepemelieHre Kypcopa, BbIIEIEHHE, IPSIMOE IEPEMELICHHE, 3alIOMUHAHUE U BBIPE3aHUE);

* OCYILECTBJIATh MH(MOPMALMOHHOE MOJKIIOYEHUE K JIOKAJbHOM CETH U IJI00albHOW ceTn
WHuTepHer;

* BXOJUTh B UH(OPMAIIMOHHYIO cpely 00pa30BaTEIbHOTO yUPEXkIECHUs, B TOM YHCIe Yepe3
WutepHer, pazMeriars B HH(GOPMAIMOHHON Cpeie pa3ndHble HH(POPMAIMOHHbIE OOBEKTHI;

* BBIBOJUTh MHpOpMaLUi0 Ha Oymary, @paBUIbHO OOpamiarbCsi € PacXxOAHbIMU
MaTepualamu;

* coOmoiaTh  TpeOOBaHMsSI ~ TEXHUKM  O€30MacCHOCTH, TUTHMEHbl, DJPrOHOMHUKU U
pecypcocOepexenuss mpu padbore c¢ ycrpoirictBamu MKT, B 4YacTHOCTH yYUTHIBAIOIINE
creunduky paboThl C pa3IUYHBIMHU SKPaHAMHU.

Oukcarus n300pakeHu U 3BYKOB

BBIyCKHHUK HAYIHUTCS:

* OCYHIECTBIIATh (pUKcaluio H300paKeHUH U 3BYKOB B XOJ€ Ipoliecca OOCYKICHHS,
MIPOBEJICHUS IKCIIEPUMEHTA, PUPOIHOTO Mporiecca, (GUKCAIMIo X0/1a U pe3yJIbTaTOB MPOSKTHOM
JESITEIIbHOCTH;

* YYUTHIBATh CMBICII U COJCPIKAHUE ACITCILHOCTH MPH OpPraHU3aluu (GUKCAIMH, BBIICTISATH
Uist  (pUKcaly  OTAETbHBIE JJIEMEHThI OOBEKTOB M MPOIIECCOB, OOECIEeYnBaTh KadecTBO
(duKcanny CyIeCTBCHHBIX YJICMCHTOB;

* BoIOMpaTh TexHuuyeckue cpeacrsa MKT nmns dukcanmm m3zobpakeHuid U 3BYKOB B
COOTBETCTBHUH C ITOCTABIICHHOM LIEJIBIO;

* IPOBOIUTH 00paboTKy 1HPOBbIX (oTorpaduii ¢ HCMIONH30BAHHEM BO3MOXKHOCTEH
CIEIHATBHBIX KOMITBIOTEPHBIX MHCTPYMEHTOB, CO37aBaTh MPE3CHTAIMH HA OCHOBE IU(POBBIX
dororpaduii;

Co3nanue MICbMEHHBIX COOOIIEHUH

BBITyCKHUK HAYIHUTCS:

* CKAaHMPOBATh TEKCT U OCYIIECTBISAThH PaClO3HABAHUE CKAHUPOBAHHOTO TEKCTAa,

* OCYIIECTBIIATh PENAKTHPOBAHUE WM CTPYKTYPUPOBAHHE TEKCTa B COOTBETCTBHH C €rO
CMBICJIOM CpeJICTBaMU TEKCTOBOTO PEIAKTOPA;

Coznanue rpaguueckux 0ObHEKTOB

BeInmyckHHMK Hay4duTes:

* CO3/1aBaTh pPAa3IMYHBIE TE€OMETPHUECKHE OOBEKTHl C MCIIOJIB30BAaHHUEM BO3MOXKHOCTEH
CIEHHAIIbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB;

* cO3JaBaTh JMarpaMMbl pa3JWYHBIX BHUAOB (QITOPUTMHUYECKHE, KOHIENTYaJIbHBIE,
KJIacCCU(UKALMOHHbIE, OpPraHU3allMOHHBIE, POJCTBA U Jp.) B COOTBETCTBUU C pEIIA€MbIMHU
3a/1a4aMy;

* co3aBaTh rpapuueckie OOBEKTbl NPOBEACHHEM pPYKOW MPOU3BOJBHBIX JIMHUHA C
UCIIOJIb30BAaHUEM CIIELIMAIN3UPOBAHHBIX KOMIIBIOTEPHBIX MHCTPYMEHTOB U YCTPOUCTB.

Buvinycknuk nonyuum 603mMoACHOCIb HAYYUMbCA:

* coz0asamb GUpPMyaIbHble MOOENU MPEXMEPHBIX 0OBEKMOB.

Co3naHue, BOCIPUATHE U MCIIOJIb30BaHUE THIIEPMEINACO00IICHHH

BeImycKHUK Hay4nTCS:

* OPraHM30BBIBATH COOOIIEHUS B BUJAEC JIMHEHHOTO WM BKJIIOYAIOIIETO  CCHUIKU
HPEICTaBICHHUS TSI CAMOCTOSITEIIEHOTO TIPOCMOTpa yepe3 Opaysep;

e paboTtaTh € O0COOBIMM BHJIAMH COOOIICHWH: AMarpamMmMaMu (QITOPUTMUYECKHE,
KOHLIENTYyaJbHBIE, KJIaCCH(UKAIIMOHHBIE, OPraHN3allMOHHBIC, POJICTBA U IP.),



* IPOBOJUTH JIEKOHCTPYKIUIO COOOINEHUH, BBIJCIICHUE B HHUX CTPYKTYPHI, DJIIEMEHTOB H
(bparmMeHTos;

* HCITOJIB30BATh MIPH BOCIPHUIITHH COOOIICHUN BHYTPEHHUE W BHEITHUE CCHUIKH;

* hopMynMpoOBaTh BOMPOCHI K COOOIICHHIO, CO37aBaTh KPAaTKOE OIMHMCAHUE COOOLICHHS;
UTUPOBATH (PParMEeHTHI COOOICHNUS;

* U30MpaTEIbHO OTHOCUTHCS K HWH(POPMAIMKM B  OKpYXKarolieM HH()OpMaMOHHOM
MPOCTPAHCTBE, OTKA3BIBATHCS OT IMOTPEOICHHUS HEHYKHOW HH(pOopMarmu.

Buinycknux nonyuum 603moicHOCMb HAYUUMbC:

* npoekmuposams OU3AUH COOOWEHUL 8 COOMEEMCmEUU ¢ 3a0ayamu U Cpeocmeamu
00CMABKU;

* NOHUMAMb COOOWEHUsl, UCNONL3YA NPU UX 8OCNPUAMUU BHYMPEHHUE U BHEUHUE CCOLIKU,
PA3IUUHblIE UHCIPYMEHMbL NOUCKA, CNPABOYUHbLE UCOYHUKU.

KoMMyHHKaIus 1 corpaibHOE B3aUMOIEHCTBHE

BBIyCKHUK HAYIHUTCS:

* HCIIOJI30BATh BO3MOKHOCTH 3JIEKTPOHHOM MOYTHI JIJ1s1 HHPOPMAIIHIOHHOTO OOMEHa;

* OCYIIECTBIIATE 00pa30BaTEIIbHOS B3aUMOJICHCTBHE B HH(DOPMAIIMOHHOM IPOCTPAHCTBE
00pa3oBaTeNbHOTO  yupekJeHus (TMOodydeHHe ¢ BBINOJIHEHHE 3a/laHui, MOoJydyeHUe
KOMMEHTapHEB, COBEPIIICHCTBOBAHUE CBOCH PabOThI, (hOpMUPOBaHHE TOPT(HOIINO);

* cOOMIOIaTh HOPMBI HMH(OPMAIIMOHHOW KYyIbTYphl, 3THKA U T1paBa; C YyBaKEHHUEM
OTHOCUTHCS K 9aCTHOW MH(OpMAHK 1 MHPOPMAITMOHHBIM IpaBaM JAPYTUX JFOJICH.

Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMBCSL.

* 83aUMOO0ELCMBOBAMb 8 COYUAILHBIX CemsiX, pabomams 6 cpynne Hao coodweHuem (8uKu),

* yuacmeosams 8 hopymax 6 COyUanIbHbIX 00PA308aMENbHBIX CEMAX,

* 83aUMO0€LCMB08aMb C NAPMHEPAMU C UCNOTIL30BAHUEM 803MONCHOCMel Hnmeprema

[Touck u opranuzanus XxpaneHus: UHGoOpMaIuu

* c030a6amv U 3aNOIHAMb PA3IUYUHbLE ONpedeumeni;

* UCNONIL308AMb PA3TUYHBIE NPUEMBI NOUCKA uHGopmayuu ¢ Humepneme 6 xode yuebHOU
OesimenbHOCIU.

[IpuMmeuanue: pe3ynbTaThl JOCTUTAIOTCS MPEUMYIICCTBEHHO B paMKax MPEeIMETOB
«Ucropusy, «Jlurepatypay, «Texnonorusy, « THpopmaTHKa» U APYTUX MPEAMETOB.

AHanu3 uHpopMaInK, MaTeMaTudeckas o00paboTKa IaHHBIX B UCCIIEIOBAHUN

BrImycKHUK HAy4YHUTCS:

* BBOJIUTH PE3YJIBTATHI U3MEPEHUH U JIpyrue 1u(poBbIe TaHHBIC ISl UX 00pabOTKH, B TOM
YHCIIe CTATUCTUYECKON U BU3YaIIU3AIlHH;

* CTPOUTH MaTEeMATHYECKUE MOJICIIH;

* IPOBOJUTH OKCIEPUMEHTHl M HCCIENOBAHUS B BHUPTYAJIbHBIX JIA0OpATOPHUSIX TIO
€CTECTBCHHBIM HaykaM, MaTeMaTHKe H HH()OpPMATHKE.

Buinycknux nonyuum 603mMoicHOCMb HAYYUMBCAL.

* 1POBOOUMb eCMEeCMBEHHO-HAYYUHble U COYUANbHbIE USMEPEHUsl, 8800UMb De3yIbmambl
usmepeHuil u Opy2ux Yyu@dposuix OAHHLIX U 00PaAbamvleamy ux, 8 Mom Yucie CMamucmu4ecKu u ¢
HOMOWBIO BU3VATUZAYUU,

* AHAU3UPOBAMDb PE3YTbIMAMbL C80ell 0esIMENbHOCMU U 3aMPAYUBAEMBIX PECYPCOS.

MonenupoBanue, MPOCKTHPOBAHKUE U YIIPABJICHHE

BBIyCKHHUK HAY4IHUTCS:

* MOJICITUPOBATH C MCIIOIH30BAHUEM BHPTYATBHBIX KOHCTPYKTOPOB;

* KOHCTPYUPOBATh U MOJICTHPOBATh C HCIIOJIB30BAHUEM MaTepUaIbHBIX KOHCTPYKTOPOB C
KOMIIBIOTEPHBIM YIIPaBICHUEM U OOPATHOI CBS3bIO;

* IPOCKTHPOBATh U OPTaHU30BBIBATH CBOIO MHAWBHUIYAIBHYIO M TPYIIOBYIO JAESTEILHOCTD,
OpraHU30BbIBaTh CBOE Bpems ¢ ucnoiibzoBanneM NUKT.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMBCAL.



® npoexkmuposamsv 6upmyajibHvle U pedjlbHble 0bOveKkmuvl U npoyeccsl, uUcnojlb3o6aniob
CUCmembvl aemomamusupoBarnHo20 NPOEKMUPOBAHUAL.

OCHOBBI Y4eOHO-HUCCJIeI0BATEJIHLCKOM U POEKTHOM 1eITeJIbHOCTH

BrIlTyCKHHMK Hay4duTCs:

* IJITAHUPOBATh W BBHIMOJHATH y4eOHOE HCCIEOBAHME M YYEOHBI MPOEKT, HCIONb3Ys
o0opyoBaHue, MOJICIIN, METOIBI U IPUEMBI, aJICKBATHBIC UCCIIEIyeMOU TpodiieMe;

* BBIOMPATH U HCIIOJIH30BaTh METO/IbI, PEJIEBAHTHBIE paccMaTpuBaeMoil npoodieme;

* pacrio3HaBaTh U CTAaBUTh BOMPOCHI, OTBETHl HAa KOTOPbIE€ MOTYT OBITh MOJYYEHBI MYTEM
HAyYHOTO WHCCIEJOBaHUsA, OTOMpaTh aJeKBaTHbIE METOJbl HCCIEAOBaHUA, (HOPMYIUPOBATH
BBITEKAIOIINE U3 UCCIICTOBAHUS BBIBOJIbI;

* HCIIOJI30BAaTh TaKWe MaTeMaTH4YeCKHe METOIbl W MNpuéMbl, Kak abCcTpakuus W
ueann3anus, J0Ka3aTelibCTBO, JOKA3aTeJIbCTBO OT MPOTUBHOTO, JI0KA3aTEIbCTBO MO AHAJIOTHH,
OTIPOBEP)KEHUE, KOHTPIPUMEP, MHAYKTUBHBIC M JACIYKTHUBHBIC PACCYXKACHHS, MOCTPOCHUE U
WCIIOJTHEHUE aJITOPUTMA;

* HCIIOJI30BAaTh TaKUE ECTECTBEHHO-HAy4YHbIE METOAbI W MPUEMBI, KaK HaOI0JIEeHuE,
MOCTAaHOBKA MPOOJIEMBI, BBIABHUKEHUE «XOPOIIECH TUMOTE3bl», dKCIHEPUMEHT, MOJEIUPOBAHHE,
UCIIOJIb30BAaHUE MAaTeMaTUYECKUX MOJeNel, TeopeTuyeckoe OOOCHOBAaHME, YCTAaHOBIIEHHE
TPaHUIl TPUMEHUMOCTH MOJICIIN/TCOPUH;

* HCII0JI30BAaTh HEKOTOPBIE METO/IbI MOJTYYSHHs 3HAHUM, XapaKTepHbIEC ISl COIUAIBHBIX U
HMCTOPUUYECKUX HAYK: TTOCTAaHOBKA MPOOJIEMBI, OTPOCHI, ONTMCAHUE, CPABHUTEILHOE UCTOPUUECKOE
onucaHue, O0bSICHEHHE, UCTIONB30BaHNE CTATUCTUYECKUX JaHHBIX, MHTEpIIpeTalnus (pakTos;

* SICHO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS, UCIIOJIb30BATh SA3BIKOBBIE CPEJICTBA,
aZiekBaTHbIE 00CyX1aeMoii mpodieme;

* o4aTh (HAaKTBl OT CYXKJICHUW, MHEHUH W OIICHOK, KPHUTHYECKH OTHOCUTHCA K
CYXKICHHSIM, MHEHHUSIM, OLIEHKaM, PEKOHCTPYHPOBATh UX OCHOBAHMUS;

*BHJICTh W KOMMCHTHPOBATh CBS3b HAYYHOTO 3HAHHWS W IIEHHOCTHBIX YCTaHOBOK,
MOpaIbHBIX CY)KJIEHUH MPU MOTy4YEHUH, PACTIPOCTPAHEHU U U IPUMEHEHNUN HAYYHOTO 3HAHUSI.

Buinycknux nonyuum 603moxicHocmsb Hayyumscsi:

* CaMOCMOSAMENbHO 3a0YMbl8aAMb, NIAHUPOBAMb U BbINOIHAMb YYeOHOe UCCIed08aHue,
VUeOHblll U COYUANbHBIU NPOEKM,

* UCNONIB308AMb 002A0KY, 03apeHUe, UHMYUYUIO,

* UCNONIL308AMb MAKUE MAMeMAMUiecKue Memoovl U NPUEMbl, KAk nepeoop 102U4ecKux
B03MOJNCHOCTEU, MAMEMAMUYecKoe MOOeIuposanue;

* UCNONIL308AMb MAKUE eCMeCmBeHHO-HAYYHble Memoobl U NPUEMbL, KAk abcmpazuposanue
OMm NPUBX00AUUX hAKMOPO8, NPOBEPKA HA COBMECMUMOCb C OPYSUMU U3BECIMHBLIMU (hakmamu,

* UCNONIL308AMb HEKOMOpble MemoObl NOAYUEHUs 3HAHUL, XapaKkmephvle 018 COYUAIbHBIX U
UCOPUYECKUX HAVK: AHKeMUpo8aHue, MoOeIuposanue, NOUCK UCMOPUYEcKUx oopasyos;

* UCNONIL308AMb HEKOMOpble NPUEMbL  XYOOHCECMBEHHO20 NO3ZHAHUS MUpA: UYeloCmHOoe
omoobpadcenue Mmupda, 00pPA3HOCMb, XYOOHCECMBEHHBIU BbIMbICE], Op2AHUYEcKoe eOUHCMBO
00We20 0CcoOEeHH020 (MUNUYHO20) U eOUHUUHO20, OPUSUHATIbHOCTb,

* YeNeHanpasieHHo U OCO3HAHHO pA36UAMb C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU,
0c6au6ams HOBbLE A3bIKOGbLE CPEOCMEA;

* 0CO3HABAMb CBOI0 OMBEMCMBEHHOCMb 304 OO0CMOBEPHOCb NOJYYEHHbIX 3HAHUL, 3a
Kauyecmeo 8bINOJIHEHHO20 NPOEKMA.

Crparernu cMbICJI0BOI0 YTEHHUS M padoTa ¢ TEKCTOM
PaGora ¢ TekcToM: MOMCK HHPOPMAIUH U IOHUMAHHE MPOYUTAHHOT O
BbInycKHUK Hay4dHUTCS:
* OPUEHTHUPOBATHCS B COJICPYKAHUU TEKCTA U TIOHUMATh €r0 LEIOCTHBIN CMBICI:
— ONPEIENATh [NIaBHYIO TEMY, OOIIYIO LIeIb WM Ha3HAUEHHUE TEKCTa;
— (hopmynHpoOBaTh TE3WC, BEIPAKAIOIINI OO CMBICT TEKCTA;



— 0OBSACHATH MOPSAJOK YACTSH/MHCTPYKITUI, COAECPIKALTUXCS B TEKCTE;

— COIIOCTaBJISITh OCHOBHBIC TEKCTOBBIE M BHETEKCTOBBIC KOMIIOHEHTHI: OOHApPY)KUBATh
COOTBETCTBUE MEXAY 4YaCThl0 TEKCTa U ero oOmed upaeei, chopMymupoBaHHON BOIPOCOM,
OOBSICHATH HA3HAUCHHUE PUCYHKA, TIOSCHATH YacTh TpaduKa Wi TaOJIHIbI U T. II.;

* HAXOAUTH B TEKCTe TpeOyeMyro HHPpOopMaluio (poOerate TEKCT I1a3aMHu, OTPENEIATh €ro
OCHOBHBIE 3JIEMEHTHI, CONOCTABJIATH (POPMBI BhIpOKEHHUS MH(OpMAIMKM B 3allpoce U B CaMOM
TEKCTE, YCTaHABJIMUBATH, SIBJIAIOTCS JIM OHU TOXIECTBEHHBIMU WJIM CHHOHUMHYECKUMHU, HAXOAUTh
HEOOXOAUMYIO €TMHUITY HH(POPMAIIUU B TEKCTE);

* pemath y4eOHO-TIO3HABATEeNbHbIC U y4eOHO-TIPAKTUYECKHE 3a]1au, TPEOyIoIre MOIHOTO
Y KPUTHUYECKOTO MMOHUMAaHUS TEKCTa:

— OIpeNeNATh Ha3HAUCHHE PA3HBIX BUIOB TEKCTOB;

— CTaBHUThH Tiepej coOOW IeNIb YTEHHS, HANpaBisis BHAMAaHHE Ha IIOJIE3HYIO B JAHHBIH
MOMEHT MH(OpPMAIHIO;

— pa3IU4aTh TEMbI U TIOATEMBI CIICIIMATIBHOTO TEKCTA,;

— BBIJICJIATH HE TOJBKO IIABHYIO, HO M M30BITOYHYIO HH(OpMAIHIO;

— IPOTHO3UPOBATH MOCIICIOBATEIBLHOCTh U3JI0KEHUS UICH TEKCTa;

— BBINOJIHATH CMBICIIOBOE CBEPTHIBAHHE BBIJICICHHBIX (PAKTOB M MBICIICH;

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbC.

* QHATU3UPOBAMb UBMEHEHUs C80e20 IMOYUOHAILHOZO COCMOSHUSA 6 npoyecce YmeHus,
ROIYYeHUs. U NepepadboOmKU NOLYYEHHOU UHGOPpMayuU U e€ 0CMbICIeHUsL.

Pabora ¢ TekcToM: npeodpa3oBaHue U MHTepHpeTanus HHGOPMALNHU

BrlinyCcKkHUK HAayduTCA:

* CTPYKTYpUPOBATh TEKCT, UCTIOJb3YsI HYMEPALUIO CTPAHMUII, CIIUCKHU, CCHUIKH, OTJIABICHUE;
MIPOBOJIUTH MPOBEPKY MPABOMMCAHHUS; UCTIOJIB30BATh B TEKCTE TAOIHIIBI, U300PAKECHHUS;

* IpeoO0pa3oBbIBaTh TEKCT, HUCIONB3YyS HOBBIE (DOPMBI TPEACTaBICHUS HH(POpPMAIIUU:
dbopmynbl, rpaduKu, TUATPaMMBbl, TAOMHIBI (B TOM YHCJIE JAMHAMUYECKHE, SJIEKTPOHHBIC, B
YACTHOCTH B MPAKTUYECKHX 3a/Jayax), MEPEeXOIUTh OT OJHOTO IMpPEACTaBICHHs JAaHHBIX K
Apyromy;

* UIHTEPIIPETUPOBATH TEKCT:

— CpaBHHMBATh M TPOTHUBOIIOCTABJIATH 3aKIIOUEHHYIO B TEKCTe HWH(OpPMAIUIO Pa3HOTO
Xapaxkrepa;

— O0OHapY>KUBATh B TEKCTE JOBO/IbI B TIOJITBEPKACHUE BBIIBUHYTHIX TE3UCOB;

— JIeNIaTh BBIBOJIBI U3 CPOPMYITHPOBAHHBIX MOCHLUIOK;

Buinycknux nonyuum 603modrcHocms Hayuyumscsi.

* BLIAGIAMb  UMNIUYUMHYIO  UHQDOPMAYUuio  MeKCma Ha  OCHOBe  CONOCMABIEHUS
ULTIOCMPAmMueHo20  Mamepuaia ¢  UHGopmayueri — mexkcma,  aHaIu3a — NOOMeKCma
(UCNONB308AHHBIX A3BIKOBBIX CPEOCME U CIMPYKMYPbl MEKCma,).

PaGora ¢ TekcToM: oneHka nHpopManun

BeImycKHUK Hay4nTCS:

* OTKJIMKAThCS Ha COJIepKAHUE TeKCTa:

— CBSI3BIBaTh HMH(OPMAIUIO, OOHApYKEHHYI0O B TEKCTE, CO 3HAHHSIMH W3 JPYTUX
UCTOYHUKOB,;

— OILICHUBATh YTBEP)KICHHS, CIEIaHHBIE B TEKCTE, MCXONS M3 CBOMX IPEICTABICHUH O
MUDE;

— HAXOJUTh JIOBOJIBI B 3AIIUTY CBOCH TOUKH 3PEHHUS;

* OTKJIMKAThCS Ha (hOpMy TEKCTa: OLEHHBATh HE TOJBKO COJAEp)KAaHHE TEKCTa, HO U €ro
}opmy;

*HAa OCHOBE UMCIOIIUXCA 3HAaHUM, IKU3HEHHOTO OMNbITa IMOJBEPrarb COMHEHUIO
JOCTOBEpHOCTh HMMeIoIeiics HH(pOpMaluK, OOHApYKXHBATh HEIOCTOBEPHOCTh MOIY4aeMOi
uHopMaLuu, Npodensl B THPOPMALUU U HAXOAUTH ITYTH BOCTIOJIHEHHSI 3THX MPOOEIIOB;



* B IIponecce pa60T51 C OAHUM HJIM HECCKOJIbKMMU NUCTOYHHUKAMU BBIABIIATH COACPIKAITYIOCA
B HUX [IPOTHBOPEUYUBYIO, KOHPIUKTHYIO HHPOPMAIHUIO;

¢ UCIIOJIB30BAaTh HOHy‘-IGHHBIfI OIIBIT BOCIIPUATHA I/IH(I)OpMaI_II/IOHHBIX O6’beKTOB JJISL
oOoramieHus: YyBCTBEHHOT'O OIBITA, BHICKA3bIBATh OLIEHOUHBIEC CYKJIEHUS U CBOIO TOUKY 3PEHUS O
MOJTy4EHHOM COOOIICHUH (TIPOYUTAHHOM TEKCTE).

Buinyckuux nonyuum 603moxicHOCmb HAYYUMbCL.

* HAXO0O0UMb CNOCOOBL NPOBEPKU NPOMUBOPEHUBOL UHDOPMAYULL,

* onpeodenams O00CMOGEPHYI0 UHGoOpMayuio 8 ciyyae HAIUYUA NPOMUBOPEYUBOU ULU
KOH@DIUKMHOU CUMYAYUU.

Hpe}lMeTHbIe pe3yJbTaThbl

Anzebpauueckue evipasrcenus
BhInyCKHUK Hay4UTCS:
* OTIEPUPOBATH TOHITUSAMH «TOXKIECTBO», «TOXKICCTBEHHOE MpeoOpa3oBaHUE», penaTh
3aj1auu, cojiepkaire OyKBeHHbIE TaHHbBIE; pad0oTaTh ¢ POpMyJiaMu;
* BBIMIOJIHATH ~ TIPe0Opa30BaHUs  BBIPAKCHHH, COACPIKALIMX CTEIEHH C  LEJNBIMH
NOKa3aTessIMHU U KBaJAPaTHBIC KOPHH;
* BBITOJIHATH TOXJ/IECTBEHHBIE MPE0Opa30oBaHUsl PALMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
NpaBWI JCHCTBUN HAJl MHOTOWICHAMH M aIreOpandecKuMu Ipo0sMu;
* BBITIOJIHATH PA3JIOKEHUE MHOTOUJICHOB HA MHOYKUTEIIH.
Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:
* BLINOJHAMb MHO20ULA208blE NPE0OPA308AHUSL PAYUOHATLHBIX BbIPANCEHULl, NPUMEHSIS
WUPOKULl HAbop cnocobo8 U NPUEMO8;
* IPUMEHAMb MONCOeCmEeHHble NPeodpa308aHusi Ol peuwleHuss 3a0ay U3 pPasiudHblX
pazoenos Kypca.

YpaBHeHus

BhINyCKHUK HAy4HUTCS:

* pemaTh OCHOBHBIC BHJIbI PAlIMOHATBHBIX YPAaBHEHUU C OJHOW MEPEMEHHOMN, CHCTEMBI
JIBYX YpaBHEHUH C ABYMS IIEPEMEHHBIMU;

* IOHUMaTh YpaBHEHHE KaK BAXXHCHINYI0 MATEMaTHYECKYH) MOJEIb JUIS OIMHCAHUS U
U3yUYEHHS] Pa3HOOOPA3HBIX PEaTbHBIX CHUTYAIMi, pelllaTh TEKCTOBBIC 3a/aud ajireOpandyecKum
METOJIOM;

* MIPUMEHATh  rpaduyeckue  TPEACTABICHUS  JIS  HMCCICJOBAaHUS  YpPaBHEHUH,
UCCIICIOBAHMSI U PEIICHUSI CHCTEM YPaBHEHHH C JIByMS IEPEMEHHBIMHU.

BblnyCKHUK noayuum 603MONCHOCMb.

* 061a0eMmb CHEeYUATbHBIMU NPUEMAMU  pPeleHUus VPABHEHUll U CUCMeM YPABHEeHUll,
VBEPEHHO NPUMEHSMb annapam YpaeHeHuu Ol peuleHus: PAasHooOpa3HblX 3a0ay U3
MAMEeMAMUKU, CMENCHbIX NPeoMemos, NPAKMuUKU,

* npuMeHsmb  epaguyeckue npeocmaesienus Oisi UCCIe008AHUS. YPAGHEHUU, CUCMEM
VpasHenutl, cooepicaujux OyKeeHHvle Kodghduyuenmol.

HepaBencrBa

BeInmyckHHMK Hay4dnTes:

* IOHUMATh U IPUMEHATH TEPMHMHOJOTHIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOLIECHUEM
HEPaBEHCTBA, CBOKCTBA YNCIOBBIX HEPABEHCTB;

* peliaTh JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HUX CHUCTEMBI, peIIaTh
KBaJpaTHbIC HEPABEHCTBA C ONIOPOM Ha rpaMuecKue MpeICcTaBIeCHuUs;

* IPUMEHSTH alapaT HEPAaBEHCTB [l PELICHU 3a7a4 U3 Pa3IMYHbIX pa3/ieloB Kypca.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMbCA.



* PA3HOOOPA3HBLIM  NPUEMAaM  OOKA3AMENbCMEd HEPABEHCME; VBEPEHHO NPUMEHAMb
annapam Hepasencms OJisi peuleHuss PA3HOOOPAHBIX MAMEeMAMuUYeckux 3a0a4y U 3a0ay u3
CMEIICHBIX NPEOMEMO8, NPAKMUKIL

* npuMeHsms 2paguueckue npeocmaesienus Ol UCCIeO08AHUL HEPABECHCME, CUCTEM
Hepagencmas, cooeparcaumux oyKeeHHvie Ko3ppuyuernmaol.

YucaoBbie MHOKECTBA

BhImycKHUK Hay4nTCS:

* IOHUMAaTh TEPMHUHOJIOTHUIO W CHMBOJIUKY, CBSI3aHHBIE C TIOHSATHEM MHOXECTBA,
BBIMOJIHATH ONEPAIIUH HAJI MHOKECTBAMU;

* HCII0JI30BATh HAYAIILHBIC MTPEICTABICHIS O MHOYKECTBE JICHCTBUTEIHHBIX YUCEIL.

Buinycknux nonyuum 603mosxcnocms:

* pazeueamv npedcmagieHue 0 MHOXCeCmaax,

* pazeueamv NpeoCmasieHue O 4Yucie U YUCLIOBbIX CUCMEMAX Om HAMYPAIbHbIX 00
0eticmeUmenbHbIX Yucell;, 0 poau 8bIYUCTIeHULl 8 NPAKMUKe;

* pazeumv U yenyoums 3HAHUS O OECAMUYHOU 3ANUCU  OeUCMBUMENbHBIX YUCel
(nepuoduyeckue u Henepuoouyeckue opoou).

DOYyHKIUH

BbInyCKHUK Hay4YHUTCSA:

* [IOHUMATh ¥ MCIIOJIh30BATh (PYHKIIMOHAIBHBIE TIOHATHUS, S3bIK (TEPMUHBI, CHMBOJIHYECKUC
0003HaYCHHS ),

* CTPOUTH TpadUKH dJIEMEHTAPHBIX (YHKIIUI, UCCIICOBATh CBOMCTBA YMCIIOBBIX (DYHKIIHIA
Ha OCHOBE M3y4Y€HUS MOBEJICHUS UX IpadUKoOB;

* MOHUMATh (YHKIUIO KaK BAXKHEHIIYI0O MAaTeMaTHYEeCKYI0 MOJIENb IS OIMUCAHUS
MIPOLIECCOB U SIBIICHUN OKPYKAIOIIEr0 MHUPA, MPUMEHITh (DYHKIIMOHANBHBIN S3BIK AJS OMUCAHUS
U VICCIICZIOBAHUS 3aBUCHMOCTEH MKy (PM3UYICCKUMH BETUIHHAMU;

* IOHUMAaTh ¥ MCIOJB30BaTh S3BIK IOCIEIOBATENLHOCTEH (TEPMHUHBI, CHUMBOJIHYECKHE
0003HaYeHHUST)

* IPUMEHSTH GOPMYIIBI, CBI3aHHBIE C ApU(PMETHIECKON U TEOMETPUUECKOM MPOTPECCUSIMH,
U amnmapar, copMHPOBAHHBIN MTPU U3YUECHUHU IPYTHX Pa3JesioB Kypca, K PEIICHUIO 3a/1a4, B TOM
YHclie C KOHTEKCTOM M3 pealbHOMN KU3HU.

Buinycknux nonyuum 6ozmodrcHocms:

* NPOBOOUMb UCCTIE008AHUS, CEA3AHHbIE C U3YUeHUeM CBOUCME (YHKYUl, 8 MOM Yucie
UCNONIL308AHUEM KOMNbIOMEPA, HA OCHO8e 2paApuKo8 U3YYeHHbIX QYHKYU cmpoums Oonee
ClI0dICHbIE 2paduKu (KYCOUHO-3A0aHHble, C «BbIKOJIOMBIMUY MOUYKAMU U M.N.);

* UCNONIL308aMb  (PYHKYUOHATIbHBIE NPeOCMmABNeHus U C8OUCmea (@OYHKYUL peulenus
MamemMamuyecKux 3a0ay U3 pasiuiHblx paszoenos Kypcd,

* peutams KOMOUHUPOBAHHbIE 3a0ayU ¢ NpUMEHeHUeM OpMYIN-20 YleHd U CYMMbl NEPEbLX
N uneHo8 apugmemuueckou U 2eoMempuieckou npozpeccuti, NPUMeHss Npu dMOoM annapam
VpasHeHuli U HepageHcma,

*NOHUMAMb  APUPDMEMUUECKYI0 U 2eOMEeMPUYEecKyl0  npocpeccuu  Kak — @yHKyuu
HamypanibHo20 ap2ymeHma, CeA3bl8amb ApU@GMemuyecKyro npocpeccuro ¢ JUHeUHblM POCIOM,
2e0Mempudeckyio — ¢ SKCNOHEHYUATbHLIM POCHOM.

DJIeMeHTBI NPUKJIATHON MATEeMAaTUKHU
BBIITYyCKHHUK HAay4UTCSA:
* CIOJIb30BaTh B XOJE€ pELICHUs 3aJay DJJIEMEHTapHbIC IIPEICTABIICHUS, CBA3AHHBIC C
npUOIMKEHHBIMU 3HAYEHUSIMY BEIUYUH;
* CIOJIB30BaTh MPOCTEUIIME CHOCOOBI MPEJCTABICHHUS W AaHaJM3a CTATUCTUYECKHUX
JlaHHBIX;
* HaXOJUTh OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTH CIYy4alfHOTO COOBITHS;



* pemrath KOMOMHATOPHBIE 337a4M Ha HAXOXKJIEHUE YUClia 00BEKTOB MIIM KOMOMHAIIUH.
Buinycknux nonyuum 603mosxcnocms:

* NOHAMb, YMO YUCNO0Bble OaHHble, KOMOpble UCNONb3VIOMCA Ol XAPAKMeEPUCMUKU
00bEKMOB OKPYIHCAIOWE20 MUpd, SBIAOMCA NPEUMYUECMBEHHO NPUOTUNCEHHBIMU, YMO NO
3anucyu NPUOTUNCEHHBIX 3HAUEHUU, COOEPHCAUUXCA 8 UHPOPMAYUOHHBIX UCMOUYHUKAX, MONCHO
Cyoums 0 NO2PEeUHOCMU NPUOTIUNCEHUSL,

* NOHAMb, YMO NOCPEUHOCMb Pe3YIbMama GblYUCIEHUU 00NNCHA OblMb COUMEPUMA C
HO2PEUIHOCIBIO UCXOOHBIX OAHHBIX,

* npuobpecmu NepPeoOHAYANbHBIL ONbIM OP2aHU3AYUU cOOpa OAHHBIX NpU NPOBeOeHUU
onpoca 00Wecm8eHHO20 MHEHUs, OCYWeCmEIamsb UX AHAIU3, NPeoCmasisimy pe3yibmanivl
onpoca 8 ude madauysl, OUASPAMMDYIL;

* npuobpecmu onvim NPoBeOeHUst CIYYAUHBIX IKCHEPUMEHMO8, 8 MOM YUCLE C NOMOUBIO
KOMNbIOMEPHO20 MOOENUPOBAHUS, UHIMEPNPEMAayuu uUx pe3yibmamos;

* HAYYUMbCSL HEKOMOPBIM CREeYUATbHIM NPUEMAM PetdeHUs KOMOUHAMOPHBIX 3a0ay.



