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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA

[Tporpamma obecrnednBaeT JOCTHKEHHE CISAYIOIUX Pe3yIbTaTOB OCBOSHUSI 00pa30BaTeIbHON MPOTPAMMBbI
OCHOBHOTO 00IIETO 00Opa30BaHMS:
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JUYHOCMHbLE:
c(OPMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLIUXCS K
CaMOpPa3BUTHI0O W CaMOOOpPa30BaHMIO Ha OCHOBE MOTHBAIMM K OOYYEHHIO M IO3HAHWIO, BBHIOOPY
nanpHeimero oOpa3oBaHMs Ha ©0a3e OpPHUEHTHPOBKM B MHpe npodeccuii U mpodecCHOHATBHBIX
NPEANOYTEHHH, OCO3HAHHOMY IOCTPOEHHIO HHIMBHIYalbHOH 00pa3oBaTeIbHOM TPAEKTOPUU C YUETOM
YCTOWYMBBIX [103HABATENIBHBIX HHTEPECOB;
Cc(OPMHUPOBAHHOCTh LIEIOCTHOTO MMPOBO33PEHMS], COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOLIECTBEHHOU NPaKTUKY,;
c(OPMHPOBAHHOCTH KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOILEHUH M COTPYIHUYECTBE CO CBEPCTHUKAMH,
CTapUIMMH W MIIAAIINMU, B OOpa30BaTENbHOM, OOINECTBEHHO IOJIE3HOH, Y4eOHO-HCCIIEeI0BATEIbCKOMT,
TBOPYECKOH U APYTUX BUAAX AEATEIbHOCTH,
YMEHHUE SICHO, TOYHO, TPAMOTHO M3JlaraTb CBOM MBICIM B YCTHOM M NMHUCbMEHHOH pe4d, MOHUMAaTh CMBICI
IIOCTaBJIEHHOH 3a/1a4yM, BBICTPauBaTh apryMEHTALMI0, IPUBOAUTE IPUMEPHI U KOHTPIIPUMEDBI;
IPEJCTAaBICHUE O MATEMAaTUUECKOM HayKe Kak cepe 4eI0oBeUeCKOn AeATebHOCTH, 00 3Tanax e€ pa3BuTHs,
0 €€ 3HaYMMOCTH /ISl Pa3BUTHSI LIMBUIIU3ALUY;
KPUTUYHOCTh MBIIUICHUS,, YMEHHE PpAcIO3HaBaTh JIOTMYECKH HEKOPPEKTHbIE BbICKa3bIBaHUS, OTINYAThH
TUNoTe3y OT (hakTa;
KPEaTUBHOCTH MBIIIJICHNUS, HHUIIMATHBA, HAXOAYNBOCTh, aKTUBHOCTD IIPY PEIICHUH aIreOpanvecKux 3a/1ad;
YMEHHE KOHTPOJIMPOBATH MIPOLIECC U PE3yNIbTAaT YUeOHON MaTeMaTH4eCKOU JesTeNbHOCTH;
CIOCOOHOCTh K OMOLMOHAJIBHOMY BOCHPHUSITHIO MaT€MaTUYECKUX OOBEKTOB, 3a7ad, pelIeHUi],
paccyXIeHuM.
Memanpeomemubie:
YMEHHE CaMOCTOATEIbHO IJIAHUPOBATh aJIbTEPHATUBHBIE IYTH JAOCTHKEHMS 1I€Jei, 0CO3HAaHHO BBIOMPATh
HanOonee 3 (EeKTUBHBIE CIIOCOOBI pelIeHHs YIeOHBIX U MO3HABATEIbHBIX 33/1a4;
YMEHHUE OCYIIECTBIATh KOHTPOJb MO PE3yibTaTy U MO CIOCOOY ACHCTBUS HA YPOBHE IPOU3BOJIBHOIO
BHUMAaHUS 1 BHOCUTh HEOOXOJMMbIE KOPPEKTHUBHI,
YMEHHUE aJeKBAaTHO OLIEHUBATh IPABUIBHOCTh MM OLIMOOYHOCTH BBINIOJHEHMsI Y4eOHOH 3amauu, eé
O00BEKTHBHYIO TPYAHOCTb U COOCTBEHHBIE BOBMOKHOCTH €€ PeLIeHHUS;
OCO3HAaHHOE BJAJICHUE JIOTMYECKUMH JCHCTBUSIMM ONPEIENICHUs MOHSTUN, 00O0OIIEHUs, YCTaHOBJIECHUS
AQHAJIOTUH, KJIaCCU(PUKALMU HA OCHOBE CaMOCTOSITEIbHOIO BBIOOpAa OCHOBAHUM U KPUTEPUEB, YCTAHOBJICHUS
POJIOBUIIOBBIX CBA3EH;
YMEHHE YyCTaHaBIMBaThb [PUYMHHO-CJIEJCTBEHHbIE CBSI3U; CTPOUTH JIOTUYECKOE pacCyXIEHHe,
yMO3aKJItoueHue (MHIYKTUBHOE, AeTyKTUBHOE U 110 aHAJIOT'MH) U BHIBOJIBL;
YMEHHE CO3/1aBaTh, IPUMEHSITHh U NPE0OPa30BbIBATH 3HAKOBO- CUMBOJUYECKUE CPEJICTBA, MOJEIU U CXEMBI
JUISL pellieHus] y4eOHbIX U TI03HABATEIbHBIX 3a7ay;
YMEHHE OpraHHu30BbIBaTh Y4e€OHOE COTPYAHMYECTBO M COBMECTHYIO JEATEIbHOCTh C YUHUTEIEM U
CBEpCTHHKAMHU: ONpEAeNATh LeNu, pacnpeneneHue (GyHKIMH M poseld y4acTHHKOB, B3aUMOJEHCTBUE U
o01ue cnocoOsl paboThl; yMeHHe padoTaTh B IPYIIE: HAXOJUTh 0o0IIee pelIeHne U pa3periaTh KOH(OIUKTHI
Ha OCHOBE COIJIACOBAaHUS MO3UIMH W yuyé€Ta MHTEpPECcOB; CIylaTh NapTHEpa; (OPMYIUpPOBATH,
apryMeHTUPOBATh U OTCTaNBaTh CBOE MHEHME;
c(hOpMHUPOBAHHOCTHh Y4E€OHON M OOIIENOIb30BATENLCKON KOMIETEHTHOCTH B OO0JACTH MCIOJIb30BAHUS
UH()OPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TexHoorui (MK T-koMIeTeHTHOCTH);
NepBOHAaYalbHBIE MPECTABICHUS 00 UIESX U O METO/IaX MaTeMAaTHKU Kak 00 YHHBEpPCaJIbHOM SI3bIKE HAyKH
U TEXHUKH, O CPEJICTBE MOJIETMPOBAHUS SIBJICHUH U TIPOLIECCOB;
yYMEHHE BUAETh MaTEMaTHUECKYIO 3aJjauy B KOHTEKCTE MPOOJIEMHON CUTyallud B APYTrUX TUCHUILIMHAX, B
OKpY>Karollel KU3HU,
YMEHHE HaxXOAWTh B pPa3JIMYHBIX MCTOYHMKAX HWHGOpPMaLMI0, HEOOXOOUMYI [UIsl  pEelIeHUs
MaTeMaTUYeCKUX MpoOJieM, U TPEACTaBIATh €€ B MOHATHOW (opme; MPUHMMATh pPEIIEHUE B YCIOBHUSX
HENOJHON U U30BITOYHOM, TOUHON U BEPOSTHOCTHOM MH(OpMAaLINK;
YMEHHUE IOHUMATh U MCIOJIb30BaTh MATEMaTUUECKHUE CPENCTBA HAIVIATHOCTH (PUCYHKH, YEPTEIKHU, CXEMBI U
Ap.) Ul WUTIOCTPALliK, HHTEpIpEeTalu, apryMEeHTalluy;
YMEHHE BBIJIBUTATh TUIIOTE3bI IIPU PELICHUU YU€OHBIX 33]]a4 U IIOHUMATh HEOOXOIUMOCTh UX IPOBEPKH;
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YMEHHE NPUMEHATh UHAYKTUBHbIE U JEAYKTUBHbBIE CIOCOOBI pacCyKICHUH, BUACTh pPa3IuYHbIE CTPATETUU
pelieHus 3aaay;

MOHUMaHKUE CYUIHOCTH aJTOPUTMHYECKUX MpPEANHCaHUN U yMEHHE [JeHCTBOBaTh B COOTBETCTBHU C
MPEITIOKEHHBIM aITOPUTMOM;

YMEHHE CAMOCTOSITEIbHO CTaBUTH L€, BbIOMpAaTh M CO3/1aBaTh aJTOPUTMBI ISl PELICHUS Y4eOHBIX
MaTeMaTUYECKUX MPOoOIIeM;

YMEHHE IUIAHHPOBATh U  OCYIIECTBIATH JEATEIBHOCTb, HAIPaBICHHYID Ha pelIeHue 3ajad
HCCIIeIOBATENIbCKOTO XapaKTepa.

npeomemuuie:.

yMeHHE paboTaTh € MAaTeMaTHYeCKHMM TEKCTOM (CTPYKTYpPUPOBAHUE, H3BICUCHHE HEOOXOIMMOM
uH(opMaInK), TOYHO M TPAMOTHO BbIpaKaTh CBOM MBICIM B YCTHOW M NMHUCHbMEHHOW PEYM, MPUMEHSS
MaTEeMaTHYeCKyl0 TEPMHHOJOTHMI0 U CHMBOJIMKY, WCIIOJNb30BAaTh pa3UYHbIE S3BIKM MaTEeMaTHKU
(cmoBecHBIN, CHMBOJIMYECKHIA, TpadUUeCcKuii), 0OOCHOBBIBATh CYXICHHS, MPOBOAUTH KIacCUPHUKAIIHUIO,
JIOKa3bIBaTh MaTEMAaTUYECKHE YTBEPKACHUS,

BiajieHne 0a30BbIM MOHATHMHBIM ammaparoM: MMETh INPEACTABICHUE O YHUCIE, BJIAJIEHUE CHUMBOJbHBIM
SA3bIKOM  aireOpbl, 3HAHHE DJIEMEHTApHBIX  (YHKIUMOHAIBHBIX  3aBHUCHUMOCTEH, QopMupoBaHue
NPEJICTABICHUNA O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHpE U O PAa3IMYHBIX CHOcOo0ax X
M3y4eHHs, 00 0COOEHHOCTSIX BBIBOJOB M ITPOTHO30B, HOCSAIINX BEPOSITHOCTHBINA XapaKTep;

YMEHHUE BBINIOJHATH aireOpandeckue NpeoOpa3oBaHMs PAllMOHAIBHBIX BBIPAKCHUN, TPUMEHSTh UX IS
pemeHns ydeOHBIX MaTeMaTHYECKUX 3a7ad M 33714, BOSHUKAIOIINX B CMEKHBIX YUEOHBIX MPEIMETaX;
YMEHHUE TOJb30BaThCs MAaTEMaTHUYECKUMH (opMylaMH W CaMOCTOSITETIBHO COCTaBISATH (HOPMYJIBI
3aBHCUMOCTEH MEX]y BEJIMIMHAMHU Ha OCHOBE 000OIICHNUS YaCTHBIX CITy4aeB M AKCIICPUMEHTA;

YMEHHE pellaTh JHHEWHBIE ypaBHEHUs M HEPABEHCTBA, a TaKXe MPUBOAMMBIE K HUM YpaBHEHUS,
HEPaBEHCTBA, CHCTEMBI; TNPHUMEHATh TpadUvecKue TPEACTABICHUS JUIS PEUICHUS H HUCCIeIOBaHHUS
yYpaBHEHHH, HEPABEHCTB, CUCTEM; NMPUMEHSATH MOJYyYCHHbIC YMEHHS /ISl PEIICHHS 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX MIPEIMETOB, MPAKTUKH;

OBJIAJICHHE CUCTEMOW (YHKIMOHAIBHBIX TOHSATHHA, (YHKIMOHAIBHBIM SI3BIKOM W CHMBOJIMKOH, yMEHHE
cTpouTh rpaduku (YHKIUH, OMHMCHIBATH HMX CBOMCTBA, HCMIOJB30BaTh (PYHKIMOHAIbHO-TpaduuecKue
MIpe/ICTaBICHUS ISl OMUCAHUS U aHAJIM3a MaTEeMaTHUECKHX 3a/1a4 U pealbHbIX 3aBUCUMOCTEHH;

OBJIaJICHUE OCHOBHBIMH CIIOCOOAMU TPEICTABIICHUS M aHAJIN3a CTATUCTUYECKHUX TaHHBIX;

YMEHHUE MPHUMEHSTh W3YYCHHBIC TOHATHSA, PE3YJIbTaTbl WU METOJABI NMPH PEHICHWH 3a1a4 U3 Pa3THIHBIX
pas3zienoB Kypca, B TOM 4YHCIE 3a/a4, HE CBOJSIIIMXCA K HEMOCPEJACTBEHHOMY NMPHUMEHEHHIO M3BECTHBIX
aJITOPUTMOB.

Pecynamuenvie YY/I.
— CaMOCTOATEIBLHO 0OHapyHcusams U popmyauposams NpodIeMy B KIIACCHOM U UHIMBUIYAIBHOU yUeOHON

JCATEIIbHOCTH,

— @bl0GU2amb BEPCUH PELICHUs NIPOOJIEMbI, OCO3HABAaTh KOHEUHBIH PEe3ybTaT, BHIOUPATh CPEACTBA

AOCTWMIKCHUA TCIN U3 TPCAJIOKCHHBIX WUJIIM UX UCKATh CAMOCTOATCIIBHO,

— cocmaensimo (AHAUBUIYATBHO WK B TPYIIIE) TUIAH PELICHUS TPOOJIeMbl (BBITIOIHEHHS IPOEKTA);
— noobupams K Kaxxa0i npoodiieMe (3a1aue) aleKBaTHYIO € TCOPETUIECKYIO MOIEIIb;
— paboTas 1o MPEATIOKEHHOMY WM CAaMOCTOSITENTFHO COCTABICHHOMY TIAHY, UCHOIb308aMb HAPALY C

OCHOBHBIMH U JIOTIOJTHUTEIbHBIC CPEICTBA (CIIPABOYHAS JINTEPATYPa, CIOKHBIE IIPUOOPHI, KOMITHIOTED);

— naarupoeantb CBOXO NHAUBUAYAJIbHYIO O6p330BaTeJ'H:>Hy}O TPacKTOPHIO,
- pa60mamb IO CaMOCTOSATECIBHO COCTABJICHHOMY ILIaHYy, CBEPAACH C HUM U C LEJIBIO JCATCIIBHOCTH,

UCIIpaBJigsa OI_I_II/I6KI/I, HCIOJIb3YA CaMOCTOATCIIBHO HO,Z[O6paHHLIC CpcacTBa (B TOM YHCJIC U I/IHTepHCT);

- CBO60,2]H0 noJjib306AmuvcA BBIpa6OTaHHBIMI/I KPUTCPUAMU OLCHKU U CAMOOLCHKH, UCXOAA U3 LEJIN U

UMCIOIIUXCA KPUTCPUCB, pa3jindyasa pe3yJIbTaT U CITIOCOOBI HeﬁCTBHf/'I;

— B XOJIe TIPEICTaBICHUSI POEKTa 0a8amsb OYeHK) €ro pe3yabTaTaM;
— CaMOCTOSITENTLHO 0CO3HABAMb IPUIMHBI CBOETO YCIIeXa UJIM HeyCIlleXa U HaXOIUTh CIIOCOOBI BBIX0/1a U3

CUTYyallUM HEYCIeXxa,;

— yMemb oyenums CTENeHb YCIIEITHOCTH CBOSH MHANBUyalIbHOW 00pa30BaTebHON 1 TeNbHOCTH;
— 0asambv OyeHKy CBOUM JINYHOCTHBIM Ka4eCTBaM U 4epTaM Xapakrepa («KaKkoB s1»), ONPEaeyIiTh

HalpaBJICHUA CBOCT'O PA3BUTHUA (((KaKI/IM A X0Uy CTaTb», «4TO MHE JIA 5TOr0 Ha10 CZIeJ'IaTB»).



Cpeocmeom ghopmuposanus perynatuBHbIX Y Y]] ciykar TeXHOIOTHs MpoOJIEMHOr0 JUaora Ha JTarne
U3YUYCHHS HOBOTO MaTepHaia U TeXHOJIOTUs OlCHUBAHMsI 00pa30BaTENIbHBIX TOCTHKECHUHN (YUEeOHBIX YCIIEXOB).

Ilo3nagamenvuvie YY/I:

— AHATU3UPOBAMb, CPABHUBAMb, KIACCUDUYUPOBamb U 0000wamb GaKThI U SIBICHUS;

— ocywecmenams CpaBHEHNE, CEPHALIUIO M KJIaCCU(PUKALINIO, CAMOCTOSITEIbHO BHIOMPAsi OCHOBAHUS U
KPUTEPHUH JIJIS YKa3aHHBIX JIOTHYECKUX OTEPaIfii; CTPOUTH KIACCHU(PUKALIUIO TyTEM JUXOTOMUYECKOTO JICICHUS
(Ha ocHOBE OTpHILIAHHMA);

— cmpoumdb JOTUYECKHM OOOCHOBAaHHOE pACCYXJCHHE, BKIIIOYAIONIEe YCTAHOBJIEHWE MNPUUYUHHO-
CJIEICTBEHHBIX CBA3EH;

— co30aeame MaTEMaTUYECKUE MOJIENIH;

— COCTaBIISITh T€3UCHI, Pa3JIMYHBIC BUIBI IUTAHOB (TIPOCTHIX, CIOKHBIX | T.11.). [IpeoOpa3oBbIBaTH
MH(OPMALIMIO U3 OJTHOTO BUA B IPpyroi (TabJMIly B TEKCT, AUATPAMMY H IIp.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOI MH(MOpMAIUH.

— yMemy onpeoensims BOZMOXKHbIE HCTOUHUKH HEOOXOIUMBIX CBEJICHHM, TPOU3BOJUTH MOUCK HH(POPMAIUH,
AQHAM3UPOBATh U OLEHUBATh €€ JOCTOBEPHOCTD.

— MOHUMAs MO3UIMIO JAPYrOro YeJOBEKa, paziuiams B €ro peur: MHEHHE (TOYKY 3pEHHsI), 10Ka3aTelbCTBO
(aprymenTbl), (hakThl; THUIIOTE3BI , AKCHOMBI, TEOPUH. [IJI1 3TOr0 CaMOCTOSITEIBHO HCIIOJIB30BaTh Pa3InUHbIC
BUJIbI YTCHHS (M3yUarolee, IPOCMOTPOBOE, 03HAKOMHUTEIILHOE, TOUCKOBOE), TPUEMBI CITyIIAHHS.

— CaMOMY c030a6amb UCTOYHUKU MHPOPMAIIMHU Pa3HOTO TUMA U IJIs pa3HbIX ayAUTOPUH, COOII0IaTh
MH()OPMAITMOHHYIO TUTHEHY U MpaBwiia HHOOPMAITMOHHOW 0€301TacCHOCTH;

— yMemb UCHONIb306amMb KOMIBIOTEPHbIE W KOMMYHHMKAlIUOHHBIE TEXHOJIOTMM KaK WHCTPYMEHT JUIs
JNOCTIDKEHHUST CBOMX ILieJied. YMeTh BBIOMpaTh aJIeKBAaTHBIE 3ajjady€ HHCTPYMEHTAIbHBIE MPOTPAMMHO-
alrnapaTHble CPEJICTBA U CEPBHUCHI.

Cpeocmeom ¢hopmuposanus no3naBarenbHbX Y Y]l ciayxaT ydeOHbIN MaTepHrall U Ipexae BCero
PO YKTUBHBIE 33/IJaHUs YU€OHUKA, IO3BOJIAIOIINE MPOABUTATHCS IO BCEM IIECTH JIMHUSM Pa3BUTHSL.

1-g JIP — Mcnosp30BaHHE MAaTEMATUUYECKUX 3HAHUM U PELICHUS PA3IMYHbIX MAaTEMAaTUYECKUX 3a/1a4 U
OLICHKH NOJIYYEHHBIX PE3YJIbTaTOB.

2-5 JIP — CoBOKYHOCTh YMEHHUM 10 UCIOJIB30BAHUIO JJOKA3aTEIbHON MaTEMAaTUYECKON PEUH.

3-51 JIP — CoBOKYNHOCTh YMEHUH 10 paboTe ¢ nH(OpMaLMEN, B TOM YHCIIE U C Pa3IMUYHBIMU MaTEMaTUYECKUMHU
TEKCTaMHU.

4-5 JIP — YMeHHs UCIOIb30BaTh MATEMATHUECKUE CPENICTBA JJISI M3YYEHUS U ONMKMCAHUSI PEAJIbHBIX MPOLECCOB U
SBJICHUU.

5-5 JIP — He3aBUCUMOCTBh M KPUTHYHOCTH MBIIIJICHUS.

6-s1 JIP — Boisg 1 HACTOMYMBOCTD B JOCTYIKEHUH IEJIH.

Kommynuxamuenvie YY/I:

— CaMOCTOSITENILHO Op2aHu306b16amMb Y1€OHOE B3aUMOJICHCTBUE B rpymIe (OnpeneisTh 001ue ey,
JIOTOBApUBATHLCS IPYT C IPYTOM H T.]11.);

— OTCTauWBasi CBOIO TOUKY 3PEHHUS, NPUBOOUMb apeyMeHmbl, IONTBEpKAas ux (pakramu;

— B IUCKYCCHUH yMemb 8blO8UHYMb KOHTPAPT YMEHTHI,

— YUUTBCS] KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM MpU3HABANb OIINOOYHOCTH CBOETO
MHEHuUs (e OHO TAKOBO) M KOPPEKTUPOBATH €T0;

— MOHKMMAs TIO3UIUIO IPYTOT0, pa3iuyams B €ro peun: MHEHHE (TOUKY 3pEHHSI), I0KA3aTeIbCTBO
(aprymenTsl), (haKThI ; THIIOTE3bI, aKCHOMBI, TCOPHH;

— yMemb B3TISTHYTh HA CUTYAIUIO C HHOM MO3UIIMU U 00208apu8amscsi C TIObMU UHBIX TTO3UITHI.

Cpeocmeom ¢popmuposanuss KOMMYHUKATUBHBIX YVY]I chayxar TexXHOJIOTHS TPOOJIEMHOTO Jauaiora
(moOY>XarOIIHiA ¥ TTOABOISAIININ AUAJIOT) U OpraHu3aiys padoThl B MAJIBIX IPYIAX, TAK)KE UCIIOIb30BaHUE HA
YPOKax AJIEMEHTOB TEXHOJIOTHH MPOAYKTUBHOTO YTCHHS.

IlnanupyeMble pe3yJabTaThl H3VUEHHS KYPCA AJIredpnl B 7-9 kaaccax

PALIMOHAJIBHBIE UHUCJIA

BbInyCKHUK Hay4quTCs:



1. OHMMATb OCOOEHHOCTH AECATHYHON CHCTEMBI CUMCIIEHHUS;

2. BIAJETb MOHATHUAMH, CBA3aHHBIMU C JEJIMMOCTBIO HATYPAJIbHBIX YHCEIL,

3. BBIpaXKaTh YKCIIA B SKBUBAJIICHTHBIX (popMax, BEIOMpasi Hanbosee MoIXo/IsAIyl0 B 3aBUCUMOCTH OT
KOHKPETHOM CUTYalUU;

4. CpaBHUBATh M YIOPSJOYUBATH PAllMOHATILHBIC YUCIIA,

5. BBINOJHATH BHIYUCICHUS C PAllMOHATbHBIMU YHUCIAMH, COUYETasl YCTHBIE U MUChbMEHHbBIE TPUEMBI
BBIYHCIICHHM, IPUMEHSThH KATbKYISATOP;

6. HUCIOJBH30BATh MOHATHUS U YMCHHS, CBSI3aHHBIC C MPOMOPIIMOHATHPHOCTHIO BEIHMYNH, TIPOIICHTAMH B X0OJI€
pEIIeHUsT MaTeMaTHYECKUX 3a/1a4 M 33/1a4 U3 CMEKHBIX MTPEIMETOB, BBITIOIHSATH HECTIOKHBIC TPAKTUICCKIE
pacUETHI.

Buinycknux nonyuum 603mMoicHOCMYb

7. NO3HAKOMUMbCA C NOZUYUOHHBIMU CUCTIEMAMU CYUCTeHUs ¢ OCHOBaHUAMU, omauunbimu om 10;

8 yemybumv u pazeums NPeOCmMasieHuUs. 0 HAMYPALbHbIX YUCIAX U CBOUCMEAX OeNUMOCTU,

9 HayyumbCsa UCNONBL308AMb NPUEMBI, PAYUOHATUSUPYIOWUE BLIYUCTEHUS, NPUOOPECTU NPUBLIUK)
KOHMPOAUPOBAMb 8bIYUCIEHUS, 8b1OUPASL NOOXOO0AWUL OJIsL CUMYAYUU CHOCOD.

I[EflCTBHTEHBHBIE UUCIIA

BbInycKHMK HaydnuTCS:

1. HCHOJIB30BaTh HAYAIbHBIC TIPEIICTABICHHS O MHOXKECTBE ACHCTBUTEIIBHBIX YUCET;

2. BIIQJICTh MOHITUEM KBAJIPATHOTO KOPHS HPUMEHSTh €T0 B BEIYHMCIICHHSIX.

Buvinycknux noxyuum 603moxicHocmo:

3. pazsumv npedcmagienue 0 YUcie U YUCIO8bIX CUCMEMAX OM HAMYPAIbHbIX 00 0etiCEUMENIbHbIX YUCET; O
PONU BbIMUCTEHULL 8 YeN08eHeCKOll NPAKMUKE;

4.  pazeumv u yenyoums 3HaHus 0 0eCAMUYHOU 3anucu 0eticmeumenbhvlx yucen (nepuoouieckue u

Henepuoouyeckue Opoou).
W3MEPEHU, ITPUBJIMXXEHN S, OLIEHKU

BbInyCKHMK HaydnuTCS:

1. MCHONB30BATh B XOJI€ PELICHHS 33/1a4 dJIEMEHTapHBIE NIPECTaBICHUS, CBI3aHHBIC ¢ IPUOIKEHHBIMU
3HA4YEHUSIMH BEJINYHH.

Buinycknux nonyuum 6o3modicnocmy

2. NOHAMb, YMO YUCTIO8blE aCZHHble, Komopble UCNONb3YIOMCA ons xXapakmepucmuxku 0b6vexmos OKpyatcaroueco
mMupa, A6aAAmMcCs npeumyuecmeenHno npu6ﬂu3fCéHHbl.MLl, ymo no sanucu l’lpu6ﬂMOfCéHHblx 3Hall€HMZZ, CanpWCClWLLXC}Z
6 MHQbOpMaZ/;Z/lOHHbDC UCMOYHUKAX, MOJMNCHO cydumb 0 nocpeutHocmu npu6ﬂu9fcenwz;

3. NOHAMb, YMO NOSPEUIHOCTb PE3YIbIMAMA 8bIYUCTEHULL OONHCHA ObIMb COUIMEPUMA C NOSPEUIHOCBIO

UCXOOHBIX OAHHDIX.
AJITEBPAYECKHUE BBIPAKEHU A

BoinyckHUMK Hay4uTCS:

1. BIaneTh NOHATUSMHU CTOXKJECTBO», «TOKIECTBEHHOE NMPeoOpa3oBaHME», peIIaTh 3aa4l, COJIepKalie
OyKBEHHbIE JTaHHBIE; paboTaTh C POpMyIaMy,;

2. BBINOJHATH PeoOpa30BaHUs BRIPAKEHH, COJEpKAIIUX CTETIEHH C IEJIIMU TIOKa3aTeIsIMUA U
KBaJIpaTHbIE KOPHU,

3. BBINOJHATH TOXKJIECTBEHHBIE MPEOOPA30BAHMS PAllMOHATBHBIX BHIPRXKEHUI Ha OCHOBE MPAaBUJI IEHCTBUIA
HaJl MHOTOYJIEHAMH U aNredpandecKuMu JpoosiMu;

4) BBITOJIHATH Pa3I0KEHNE MHOTOWIEHOB HA MHOXKUTEIH.

Buinyckuux nonyuum 603mMoHCHOCHYb

5 HayuumvCs GbINOIHAMb MHO2OUIAL0BbLE NPEOOPA306AHUS PAYUOHATLHBIX BbIPANCEHUT, NPUMEHSS UUPOKULL
Habop cnoco6o8 u npuémos,



6. npuMeHAmb MOAHCOECMBEHHbIE NPEOOPA306AHU 01 PeULeHUA 3a0aY U3 PA3TUYHBIX PA30eN08 Kypca

(nanpumep, ons naxodcoenusn naubonvuecolnaumenvuie2o 3HaA4YEHUs BLIPAIHCEHUSL).
YPABHEHUA

BhImycKHUMK Hay4uTCs:

1. pemaTb OCHOBHBIE BU/Ibl PAllMOHAIBHBIX YPABHEHUM C OJJHOM IIEPEMEHHON, CUCTEMBI IByX YPaBHEHUN C
JBYMs IEPEMEHHBIMY;

2. TIOHMMATh YPABHEHUE KAK BAXHEHUIIYI0 MAaTEMaTUYECKYIO MOJIEIIb ISl ONIMCAHUS U U3y4CHUS
pa3sHOOOpa3HbIX peaJbHbIX CUTYALUH, pelaTh TEKCTOBbIE 3aJa4l aJIre0pandeckuM METOJIOM;

3. IPUMEHSThH rpapuuecKue NpeCTaBIeHUs Ul UCCIeA0BaHMsl ypaBHEHUH, HCCIIeI0BaHUS U peILICHHS

CHUCTEM ypaBHEHHUH C ABYMSI IEPEMECHHBIMH.
Buinycxnux nonyuum 603moscnocme.

4. 06rademv CREYUATLHLIMU NPUEMAMU PeUlenUs YPAGHEHULL U CUCTHEM YPAGHEHULL; YBEPEHHO NPUMEHIMb Annapam
YpasHeHutl ona pewenus PA3HO0OPA3HIX 3a0au u3 Mamemamux, CMEIICHBIX
npeoMemos, NpaxkmuKu,

5. npumenamo epaguueckue npedcmasnenuss sk UCCIEO08AHUS YPAGHEHUU, CUCMEM YPABHEHU, COOEPHCAUUX
OyKeenHbie KO3 puyueHmoi.

HEPABEHCTBA

BoinyckHUK Hay4YuTCS:

1. MOHUMATh U NPUMEHATH TEPMUHOJIOTHUIO U CUMBOJIUKY, CBS3aHHBIE C OTHOIIEHHEM HEPaBEHCTBA,
CBOICTBA YUCJIOBBIX HEPABEHCTB;

2. peluaTh JIMHEHbIE HEPABEHCTBA C OAHOW MIEPEMEHHON U UX CHUCTEMBbI; PEIIaTh KBaIpaTHbIE
HEPaBEHCTBA C OMOPOH Ha rpaduyeckre NpeCTaBICHUS;

3. TIPUMEHATH anmnapaT HEPaABEHCTB JIJIS PELICHUs 3a/1a4 U3 Pa3IMYHbIX Pa3AesioB Kypca.

Buinycknux nomyuum 603mM0ONCHOCHb HAYUUMbCAL

4. paznoobpaznbiM Npuémam 0oKa3amenbCmea HepageHcms, Y8EePeHHo NPUMEHAMb Annapam HepageHcme Ol
pewenus pasHooopazHblx MamemMamuyeckux 3a0ay U 3a0ai U3 CMeHCHbIX
npeoMemos, NpaKmuku,

5. npumensamo epaguueckue npedcmagienus: 0 UCCIe008aAHUS HEPABEHCNE, CUCEM HEPABEHCME,
cooeparcamux OyKeeHHble
K03 puyuenmoi.

OCHOBHBIE [TOHATHA. YACJIOBBIE ®YHKIINN

BoInyCKHUK Hay4uuTCS:

1. TIOHMMATh M UCTIOIH30BATh (PYHKIIMOHAILHBIE TIOHATHS U SI3bIK (TEPMUHBI, CHMBOJIHYECKHE
0003HauYCHHS);

2. CTpoHTb rpadUKH AIEeMEHTAPHBIX (PYHKIINIA; HCCIET0BATh CBOMCTBA YHCIOBBIX ()YHKIIUH HA OCHOBE
U3Y4YCHUS TIOBEICHUS X IPaPUKOB;

3. moHUMaTh QYHKIIHMIO KaK BAXKHEHIIIYI0O MATEMATHIECKYIO MOJIEIb /ISl OTIMCAHUS TTPOLIECCOB U SIBIICHUN
OKPYKAroIIero Mupa, MPUMEHATh (DYHKIIMOHATHHBIN S3bIK AJI OMMCAHUS U UCCIICJIOBAHUS 3aBUCIMOCTEMN
MEXAY (GU3UIECKUMU BETUIHMHAMH.

Buinycknux nomyuum 603moocHOCmb HAYUUMbCA

4. npogooumv UCCIe008aHUsl, CEA3AHHbBIE C U3YUEHUEM CBOUCME (YYHKYULL, 8 MOM YUCIE C UCHONb308AHUEM
KOMNblomepa, Ha OCHOBe SPAPUKOE U3YHEeHHBIX QYHKYUL cImpoums 6oee crodicHble epaduru (KycouHo-3a0anHble, ¢
«BBIKOIOMBIMUY MOYKAMU U M. 1.);

5 ucnonv3oeams QYHKYUOHANbHbIE NPEOCMABNIEHUS U CGOUCMEA PYHKYULL OJis peuteHUss MAmeMamuyecKux
3a0a4 u3 pasiudHbIX pazoenos Kypca.
UHMCJIOBBIE ITOCJIEAOBATEJIBHOCTHU

BbInycKHUK HaydHUTCS:



MOHUMATh M UCIIOJIb30BATh A3BIK IMOCIIEI0BATEILHOCTEH (TEPMHUHBI, CHMBOJIHUYECKHE 0003HAUCHHS);

2. TPUMEHATH (POPMYIIBI, CBSI3aHHBIE ¢ ApU(PMETHUECKON ¥ TeOMETPUUYECKON TPOTPECCUsIMH, U ammapar,
c(hopMuUpOBaHHBIN NPU U3YYCHHUH JPYTUX Pa3eioB Kypca, K PEelIeHUIO 3a/1a4, B TOM YHCIie C KOHTEKCTOM M3
peabHON KU3HMU.

Buinyckuux noyuum 603mMoiCHOCHb HAYYUMbCAL.

3. pewams KOMOUHUPOBAHHbLE 3A0AYU C NPUMEHEHUEM POPMYL N-20 YUNEHA U CYMMbL NEPBLIX N UNEeHO8
apughmemuyeckoll u 2eOMempuiecKkoli npocpeccull, NPUMeHsIs BpU dIMOM Annapam

VPABGHEHUl U HEPABEHCME,

4.  noHUMAamMb APUPMEMUYECKYVIO U 2eOMEMPUYECKYVIO NPOSPecCull Kaxk (YHKYUU HAMYPATbHO20 apeyMeHmd;
CB8A3bIBAMb APUPMEMUUECKVIO NPOCPECCUIO C TUHEUHBIM POCIOM, 2EOMEeMPULECKVI0 — C IKCNOHEHYUAIbHbIM
pocmom.

OITMCATEJIBHAA CTATUCTHUKA

BBITyCKHUK Hay4duTCsl WCIOJB30BATh MPOCTEUIINE CIOCOOBI TPEICTABICHUS M aHajlu3a CTaTUCTHYCCKUX
JIaHHBIX.

Buinycknux nonyuum 603modxcHocms npuodopecmu nepeoHauaIbHblll ONbIM OP2aHu3ayuu coopa OaHHLIX Npu
npoedeHUuU Onpoca 0OUeCmeeHHO20 MHEHUS, OCYWeCmBIAmb UX aHaiu3, npeocmasiams pe3yibmamvl onpoca 8
sude maobauywvl, OUACPAMMDBL.

CJIYUYAMHBIE COBBITUS U BEPOSITHOCTbD

BbInyCcKHHMK HayduTCSl HAXOAUTH OTHOCUTENIBHYIO YaCTOTY U BEPOSITHOCTH CIIy4ailHOrO COOBITHS.

Buinycxnux noayuum 603mMoicHOCHb npuodpecmu onvim npoeodeHUst CAYHAUHbIX IKCNEPUMEHMO8, 8 MOM HUCTe
€ NOMOWBI0 KOMNBIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEMAyUU Ux pe3yibmamoa.

KOMBHUHATOPUKA
BrinmyckHHMK HayduTCsl pemaTh KOMOMHATOPHBIC 33/1a4l HAa HAXO0XKJACHHUE YHCIa 00bEKTOB I KOMOUHAITHIA.

Bbll’lyCKHuK nouaydum BO3MONCHOCMb HAy4umoscCsi HEeKomopbvim cneyualbHovim }’lpué/l/l(l./l/l peteHu:

KOMOUHAMOPHBIX 3a0aH.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

APUOMETUKA
PauuonanbHble Yucaa. Pacimpenre MHOKECTBA HATYPAIBHBIX YHCEI O MHOKECTBA LIeJIbIX. MHOXKeCTBa
[EJIBIX YKCENl O MHOXECTBa pallMOHAJbHBIX. PallMoHambHOE YUCIO KaK OTHOLICHUE miN, rae m — Lenoe

4HCII0, N — HaTypanbHoe. CTeneHb ¢ LEeIbIM TOKa3aTeNIeM.
HeiicrBuTtenbHble unciaa. KBaapatueiii kopenb u3 uncna. KopeHs Tpetbeli cTenenu. 3anuch KOpHeH ¢
MIOMOIIIBIO CTENEHH C JPOOHBIM MOKA3aTEJIEM.

[Tonsatue o6 upparronanbHOM uncie. UppalnoHaIbHOCTh YMCIa U HECOU3MEPUMOCTh CTOPOHBI U
JMaroHanyu kBajapara. JlecsTuaHbie TpUOIMKEHHS UPPAIMOHATBHBIX YUCE.

MHOXeCTBO JIEWCTBUTENBHBIX YHCEN;, MpEICTaBICHHE JIeWCTBUTENBbHBIX 4YHCENl OeCKOHEYHbIMU
JNECATUUHBIMU Apo0siMu. CpaBHEHUE AEHCTBUTEIBHBIX YUCEIL.

Koopaunarnas npsimasi. 300pakeHue ynces ToukaMu KOOpAWHATHON NpsiMON. YUCIIOBBIE TPOMEKYTKH.

N3mepenusi, npudam:keHus, oneHkH. Pa3mepbl 0O0BEKTOB OKpyXarollero mMupa (OT 3JIEMEHTapHbBIX
qacTHI[ 10 BceneHHOM), IIMTENBPHOCTh MPOIECCOB B OKPYKAIOIIEM MHpE. BblieneHue MHOXKUTETS —
CTEIEHH JecATH B 3amucu yucna. [IpubnmxEéHHoe 3HaUeHNne BEIMYMHBI, TOYHOCTh mpubnmxenus. [Ipukuaka
U OLICHKA PE3YJIbTaTOB BHIYUCIICHUM.

AJITEBPA

Aaredpandeckue BbipakeHusi. bykBeHHbIE BbIpakeHUs (BbIpaXXeHUs ¢ TepeMeHHbIMI). YncnoBoe

3HayeHHe OyKBEHHOIO BhIpaxkeHUs. [JonmycTumbie 3HaueHus nepeMeHHbIX. [lofcTaHoBKa BbIpaKeHUI BMECTO



nepeMeHHbIX. [IpeoOpazoBaHne OYKBEHHBIX BHIPQ)KEHUIH Ha OCHOBE CBOMCTB apu(hMETHUECKUX JEHCTBUH.
PaBeHCTBO OYKBEHHBIX BhIpaykeHUU. ToXIeCTBO.

Crenenb C HaTypaJbHbIM IOKa3aTeneM U €€ cBoiictBa. OnHouleHbl W MHoroudjaeHsl. (CreneHsb
MHorouieHa. ClI0)KEHHE, BBIYATAHUE, YMHOKEHHUE MHOIOYICHOB. POpMyIbl COKPALIEHHOIO YMHOXKCHMS:
KBaJpaT CyMMbI U KBaJpaT pasHocTH. DopMyia pasHOCTH KBaapaToB. [IpeoOpa3oBaHue 11€0I0 BEIpaXKEHUS B
MHOrowIeH. Pa3jiokeHue MHOIOWICHOB Ha MHOMHTEIW. MHOrouwieHsl ¢ OAHOM mepeMeHHOM. KopeHb
MHorowieHa. KBagparusiii TpEXUIICH; pa3IOKEHUE KBAAPATHOIO TPEXUIIEHA HA MHOKHUTEIIH.

AnreOpanyeckast poOb. OcCHOBHOE CBOHCTBO anreOpanueckoil apoOu. CrokeHue, BBIYUTAHHE,
YMHOKEHHeE, JAeNeHue anredpandeckux n1podeid. CTeneHs ¢ LeNbIM MoKa3aTeaeM U e€ CBOMCTBA.

PanronansHbIe BRIpaKEHHS U UX NPeoOpazoBaHus. Jl0Ka3aTenbCTBO TOXKIECTB.

KBagparusie kopuu. CBoiicTBa apu(METHYECKHX KBAJpPAaTHBIX KOPHEHM M MX MNpPUMEHEHHE K
peoOpa30BaHUI0 YUCIOBBIX BBIPAXKEHUH U BBIYMCICHUSIM.

YpaBHenusi. YpapHeHue ¢ ogHou nepeMenHoi. Kopau ypaBHeHusi. CBOMCTBA YMCIOBBIX PABEHCTB.
PaBHOCWIIBHOCTH YpaBHEeHUH. JInHeiiHOe ypaBHeHue. KBagpaTtHoe ypaBHeHUE: (hopMyia KOpHEH
KBaJpaTHOro ypaBHeHMs. TeopeMa Buera. Pemenue ypaBHEHM, CBOASIINXCS K JIMHEWHBIM U KBaJIPaTHBIM.
[Ipumeps! pemieHns ypaBHEHUN TPEThel 1 YeTBEPTON cTeneHel. Pemenne qpoOHo-parmoHaIbHBIX
YpaBHEHHIA.
YpaBHeHuE ¢ AByMs IepeMeHHBbIMU. JIMHENHOE ypaBHEHHUE ¢ JBYMS IIEPEMEHHBIMU, IPUMEPHI PEILICHUS
YPaBHEHUH B LIEJIBIX YUCTIAX.
Cucrema ypaBHEHMil ¢ AByMs IlepeMeHHbIMUA. PaBHOCHIBHOCTL cUCTEM. CUCTEMBI JBYX JUHEHHBIX ypaBHEHUU
C JBYMs IIEPEMEHHBIMH; PELICHUE IOJCTAHOBKOW M CiiokeHueM. [IpuMepsl peleHusi CUCTEM HEIUHEHHBIX
YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a7au anre0pandeckuM CrocoOoM.

JlekapTOBBI KOOPIMHATHI HA IJIOCKOCTH. ['paduueckas MHTEpIpeTanus YpaBHEHHS C IBYMsI TIEPEMEHHBIMU.
I'paduk nuHEHHOrO ypaBHEHHMS C JBYMs II€pEMEHHBIMM; YIJIOBOM KO3(DQHUIMEHT mNpsMOH; yciaoBUe
napanienbHOCTH OpAMbIX. ['paduku mpocTedmMx HETMHEWHBIX YypaBHEHMH: mapabona, rumnepbona,
OKpYXHOCTb. ['papuueckas uHTEpHpeTalys CUCTEM YPAaBHEHUN C ABYMSI IEPEMEHHBIMHU.

HepagencrBa. UnciioBele HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ OIHOM mNepeMeHHON. PaBHOCMIBHOCTH HEPABEHCTB. JIMHEHHBIC HEpaBEHCTBA C OJHOU
nepemeHHoi. KBaznparuble HepaBeHCTBA. CUCTEMbl HEPABEHCTB C OJJHOM MEPEMEHHOM.

OYHKINN

OcHoOBHBbIE MOHATHA. 3aBUCUMOCTH Mexay BenuunHamu. [Tonstue ¢pynkumuu. OOnacTe ompenencHus M
MHOK€CTBO 3HaueHui ¢yHkuuu. CrocoOsl 3ananus ¢yHkuuu. I'padux pynkumu. CpoiicTBa (QyHKIMHA, HX
oTtoOpaxeHue Ha rpaduke. [Ipumeps! rpaduKoB 3aBUCHMOCTEN, OTPaXKAIOIIUX PEaTbHbIE MPOLIECCHI.

Yucaosbie pynknun. OyHKINY, ONMCHIBAOLINE NPSIMYIO U 00paTHYIO MPONOPIHOHATIBHBIE 3aBUCUMOCTH,
ux rpaduku u cBoiicra. JIunelinas ¢pynkuus, e€ rpaguk u cpoiictBa. KBagpatuunas ¢pyHkuus, e€ rpapuk u
cBoiicTBa. CTeneHHble (QYHKIMU C HAaTypaJbHBIMU MoKazaTtensiMu 2 u 3, uX rpaduku u coiictsa. ['papuku
dyskmmit y =V x, y =V x, y = \x\.

YuciioBbie MOCJIEA0BATEIbHOCTH. [lonsiTne YU CIOBOU ITOCJIETI0BATEILHOCTH. 3ananue
MOCJIEeI0BATEIbHOCTH PEKYPPEHTHON hopMysoi u popMyioii N-ro useHa.

Apudmernueckass Hu reomeTrpuueckas mnporpeccud. Dopmynbl N-To  wieHa apu(METHYECKO u
T€OMETPUUYECKOW TPOTPECCH, CYMMBI TEPBBIX 7-X WIEHOB. 300pakeHne wieHOB apuMETHUECKOU U
F€OMETPUYECKON MPOrpecCHii TOUKaMH KOOPAMHATHOW TJIOCKOCTH. JIMHEHHBIA M AKCHOHEHIHAIBHBIA POCT.
CrnosxHble TPOLEHTHI.

BEPOATHOCTb U CTATUCTUKA



OnucaresnbHas cratucTuka. [Ipencrapienne qaHHBIX B BUJE TaOIUIl, nuarpamm, rpadukos. CrydaiiHas
U3MEHYNBOCTh. CTaTUCTHUYECKHE XapaKTEPHCTUKH Ha0opa JaHHBIX: CpelHee apudmernyeckoe, MeIAuaHa,
HaunOounbllee ¥ HauMEeHbIIee 3HaueHus, pazmax. [IpencraBieHue o BBIOOPOUHOM HCCIIEA0BAHUU.

CayuaiiHble cOOBITHSI U BEePOATHOCTD. [loHATHE O ClydyallHOM ONBITE M CIIy4aitHOM coObITHH. YacToTa
cinydaitHoro coObiThsi. CTaTUCTUYECKUN MOJXOJ K MOHSATHUIO BEPOSATHOCTU. BEpOSTHOCTH MPOTUBOIOIOKHBIX
coObiTuil. HesaBucumble coObITHS. YMHOXKEHHE BeposiTHOCTEH. J[OCTOBEpHBIE M HEBO3MOXHBIE COOBITHSI.
PaBHOBO3MOKHOCTH coObITHIA. Kiaccuueckoe ornpeneneHne BeposSTHOCTH.

KomOnnaropuka. Pemenne koMOMHATOpPHBIX 3a1ay nepebopom BapuaHToB. KomOuHaTOpHOE MpaBHIIO
ymHokeHus. [lepectanoBku u akTopuar.

JIOTMKA U MHOXECTBA

TeopeTHKO-MHOKeCTBEHHbIe NMOHATHA. MHOXECTBO, 2JIEMEHT MHOXECTBA. 3aJaHME€ MHOYKECTB
NEPEUYMCICHUEM DHJIEMEHTOB, XapaKTepUCTUYECKUM cBOHcTBOM. CTaHgapTHble OOO3HAUEHHs] YHUCIIOBBIX
MHOXecTB. Ilycroe MHOXecTBO W ero obOo3Hadenue. [lommHOkecTBo. OOBeAMHEHHE U TEpecedyeHue
MHOXECTB, Pa3HOCTb MHOKECTB.

Wnmoctpanus OTHOIIEHUH MEX1y MHOKECTBAMHU € ITOMOIIbIO 1UarpaMm Diliepa — Benna.

JJieMeHTHhI JOruKku. [IoHsTHE 0O PAaBHOCHIBHOCTH, CIIEZIOBAHUH, YITOTPEOJICHHIE JTIOTHYECKUX CBSI30K eciu
.y, MO ..., 6 MOM U MOALKO 6 MOM Cllydae, JOTUYECKHAE CBA3KU U, UU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN

Hctopus popmupoBaHusl NOHATUS YUCIIA: HATYpaJbHbIE YKCia, ApoOU, HEJJOCTATOYHOCTh PAllMOHATIbHBIX
qucel JUIs F€OMETPUUECKUX U3MEPEHHH, nppaluuoHaibHble yncia. CTapuHHbIE CUCTEMBI 3anUcH uyncenl. [[poou
B BaBunowne, Erunte, Pume. OTkpbiTue aecatuunbix apodeit. CTapuHHbIE cUCTeMbI Mep. JlecsiTuuHble ApoOu 1
MeTpuueckas cuctema Mep. [losiBiaenue orpunarenbHbix yrcen v Hynd. JI. Marauukuit. JI. Ditnep.

3apoxaenue anredpsl B Henpax apudpmetruku. An-Xopesmu. Poxxaenune OykBeHHOW cumBOIMKH. I
®epma, ®@. Buer, P. Jlekapt. Vctopus Bompoca 0 HaXokJIeHUU (opMyn KOpHEH anredpandeckux ypaBHEHUH,
HEpa3penmMoCTh B paJKaiax ypaBHEHUU ctemneHu, Ooinbmei uerbipéx. H. Tapramss, k. Kapmano, H. X.
Abensb, D. lNanya.

N3o0pereHne MeToAa KOOpPAMHAT, MO3BOJIAIOLIETO IMEPEeBOAMH, TeOMETpUYecKHe OOBEKThl Ha S3bIK
anreOpsl. P. Jlekapt u I1. ®depma. [Ipumeps! pasnuyHbIX CUCTEM KOOPJIMHAT Ha MJIOCKOCTH.

3anava Jleonapao ITusanckoro (®Pubonauyum) o kposnmkax, yucna DubOoHayuu. 3amada O MIAXMATHOI

nocke. McToku Teopuu BEpOSATHOCTEW: cTpaxoBoe neno, azaptHbie urpsl. II. depma m b. Ilackans. .
bepnymn. A. H. Konmoropos.

AJITEBPA 7 kaacc (102 yaca)

MaremaTudeckuii si3bik. MaTemaTudeckasi moaesb (13 1)

YucnoBele u anrebpandeckue BolpakeHus. [lepemenHas. J[lomycTumoe 3HaueHUE MEPEMEHHOM.
Henonmyctumoe 3HaueHue nepemeHHOW. IlepBble mnpencraBieHHss O MaTEeMaTUYeCKOM SI3BIKE M O MaTe-
MaTHYEeCKOW MOJeu. JINHEHbIE ypaBHEHHUS C OJTHOM MEPEMEHHOM.

JIuHeliHple ypaBHEHUS KaK MaTeMAaTUYECKUE MOJENM peasbHbIX cuTyanuil. KoopanHatHas npsimas, BUIbI
IPOMEKYTKOB Ha HEH.

JInneiinas ¢pynkous (13 4)

KoopauHaTHas MI0CKOCTh. AITOPUTM OTBHICKaHHSI KOOPMHAT TOYKH. AJITOPHTM MOCTPOeHHUst Touku M (a;

b) B psMOyrobHOM cHCTEMe KOOpIMHAT.

JluneiiHOe ypaBHEHUE C IByMs IepeMeHHbIMU. Pemienne ypaBuenus ax + by + ¢ = 0. 'paduk ypaBHEeHUS.
Anroput™ noctpoeHus rpaduka ypaBHenus ax +by + ¢ =0,



Jluneiinas pyukuus. HezaBucumas nepemennas (aprymenr). 3aBucumas rnepeMenHast. ['paduk nuHeiHOIM
¢ynkiun. Haubonpinee W HauMeHblllee 3HAYCHUS JUHEHHOM (QYHKIMM Ha 3aJlaHHOM TPOMEXKYTKE.
Bospacranue u yObIBaHUE TUHEHHOW () YHKITHH.

Jluneitnas ¢pyHKuMS y = kx u ee rpaduk.

B3aumHoe pacnonoxenue rpadukoB TUHEHHBIX ()YHKITHIA.

CucreMbl ABYX JHHEHHBIX YPABHEHHH ¢ IByMs nepeMeHHbIMH (12 1)

Cucrema ypaBHenuii. Pemenue cuctemsl ypaBHeHHH. ['paduueckuii MeTo | peleHusi CUCTEeMbl YpaBHEHHUH.
Meron noacraHoBku. Meton anreOpandeckoro CloKeHHs..

CucteMsbl IBYX JIMHEHHBIX YpaBHEHHH C IBYMsI IEPEMEHHBIMU KaK MaTeMaTHUECKUE MOJIEIH PEATIbHbBIX
CUTYaIMii (TEKCTOBBIE 3aJ1a4N).

CreneHb ¢ HaTYpaJabHBIM NoOKa3aTesaeMm (9 u)

Crenenb. OcHoBanue crenenu. Ilokazarens crenenu. CBoicTBa CTENIEHU C HATYpaJIbHBIM IIOKA3aTEIEM.
YMHOKEHHE U JIeJIeHNE CTENEHEN C OAMHAKOBBIMU MOKa3aTeasiMu. CTeneHb C HyJEBbIM I10Ka3aTEIEM.
Onnouwinenbl. Onepanuu Hajx ogHOYIeHAMH (8 U)

Onnounen. Kosppunuent ognounena. CtangapTHbi B ogHowieHa. [10100HbIe OHOUICHBI.

CrnoxeHue OJHOYICHOB. Y MHOXKEHHE OJHOWIEHOB. Bo3BeieHue oHOUIIeHa B HATYPaJIbHYIO CTEIIEHb.
Jlenenue oJHOWIEHA HA OHOYJICH.

MHorowienbl. Apupmernyeckue onepanuu Hajg MHorowieHamu (15 1)

Msuorousen. Yiensl MHOroueHa. J[yunen. Tpexwien. [IpuBenenue noto0HBIX YIEHOB MHOTOUJIECHA.
CranapTHbIH BUJI MHOTOYJICHA.

CrnoxeHue ¥ BBIYUTAHUE MHOTOWICHOB. Y MHOXXEHHE MHOTOUJICHA HA OHOYJICH. Y MHOKEHHE MHOTOUJIEHA
Ha MHOTOYJIEH.

KBagpat cymMMbl 1 KBaapat pa3HOCTH. PasHOCTh kBaspaToB. PasHoCTh KyOOB U CyMMa KyOOB.

Jlenenne MHOTOWICHA HA OJTHOYJICH.

Pa3zio:xkeHne MHOToO4YJIeHOB HA MHOKUTEH (16 u)

Beinecenne o6mero MHoxuTens 3a ckoOku. Crnoco0 rpynnupoBkd. PasnoxkeHue MHOrowileHa Ha
MHOXHTEJIN C TOMOIIBIO (OPMYN COKPAIIEHHOTO YMHOXEHHWs, KOMOWHAIIMHM PAa3TUYHBIX TMPHUEMOB. MeTon
BBIJICJIEHUS TTOJTHOTO KBaJIpaTa.

[MonsTue anredpandeckoii apodu. CokpaieHue aredpanvaeckon Apoom.

ToxnectBo. ToxxaecTBEHHO paBHBIEC BhIpakeHUs. TOKIeCTBEHHBIE IPe0Opa30BaHUs.

DyHKIUA y = X% (10 u)

OyHKIMA Y = x%, ee CBOICTBA 1 rpadux. @yHKIUA ) = -x?, ee CBOWCTBA 1 rpaduxk.
I'paduueckoe penienue ypaBHEHUH.

Kycounas ¢ynkuus. UYrenune rpadpuka ¢ynkuuu. OOmacte onpeneneHus ¢ynkiuu. [lepsoe
TpEe/ICTaBICHHE O HempepbiBHBIX (pyHKuMsaX. Touka paspbiBa. PasbscHenue cmbicia 3amucu y = f(X). DyHk-
[IMOHAJIbHAsI CHMBOJIUKA.

O6o6marnmee noBTopeHne (BKIYAET B ce0sI 3JIeMEHTHI ONMMCATEILHON CTATHCTHKH N0 MaTepHaIaM
IpusioxkeHusi, uMeromerocsi B 3axaunuke) (6 1)

AJITEBPA 8 kaacc (102 yaca)

Aaredpandeckue apodu (21 4)

[lonsitue anrebpamdeckoir apobu. OcHOBHOe CBOWCTBO anreOpamdeckoi napodu. CokpaieHue
anredpandeckux ApoOei.

CrnosxeHue 1 BbIUUTaHUE anreOpandeckux ApoOe.

YMHOXEHHe U JieTieHne anredpandeckux apoodeid. Bo3enenue anredbpanyeckoil ApoOU B CTEMEHb.

PanmonansHoe BelpaxkeHue. PanmonanbHoe ypaBHeHue. PenieHne palmoHaabHbIX ypaBHEHUH (TIepBbIe
NPEICTaBICHHUS ).

CreneHb ¢ OTpULIATENBHBIM IIEJIBIM ITOKa3aTEeIeM.
®yukuus y = \x. CBoiicTBa KBagpaTHOro KopHs (19 1)

Panmonanshble uncia. [loHsTHE KBapaTHOrO KOPHS U3 HEOTPUIIATEIbHOrO yKcia. MppannoHaibHble
qucina. MHOXKECTBO 1€HCTBUTEIBHBIX YHCEIL.

®ynkums y =\x , ee cBoiicTBa  rpaduK. BeimykiaocTs Gyrkimi. O61acTh 3HAYCHHH ()yHKIHH.
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CpoiictBa KkBajapaTHbIX KopHed. IIpeoOpa3oBaHue BBIpaKEHHH, COAEPIKAIIMX OINEPALUI0 H3BICUCHUS
KBaJpaTHOro KopHs. OcBOOOXKIeHHE OT UPPALMOHAIBHOCTH B 3HaMeHarese Apodu. Moaynb AeHCTBUTETBLHOTO

yncina. ['papux Qynkuuu y = | x| . ®opmyma Vx* = | x| .

KBanparnunas pynknus. @ynkmus y = k/X (17 1)

Oyukmus y = ax’, ee rpaduK, CBOHACTBA.

®ynkuus y = k/x, ee cBoiicTBa, rpaduk. ['mnepdona. Acumnrora.

[Toctpoenune rpadukoB yukuii y = f (x+l), y= f(x)+m, y =f (x+I)+m, y = - f(X), no uszBectHOMYy
rpaduxy ¢yukuun y =f(X).

KBaaparueiii tpexuneH. Kampatuunas ¢yskius, ee cBoiictBa u rpaduk. [loHATHe orpaHWYCHHOU
¢byukiun. [Toctpoenune u ureHre rpa@UKOB KYCOUHBIX (DYHKIMMA, cOCTaBACHHBIX n3 QyHKIwmit Y =C, y = kx+m,
y =k/x, y = ax’ +bx +¢, y =\x, y = | x|

['paduueckoe perieHne KBapaTHbIX ypaBHEHUI.

KBaaparnbie ypaBHenus (20 4)

KBanparHoe ypaBHenue. IlpuBeneHHoe (HENPHBEICHHOE) KBaJapaTHOE ypaBHeHHE. [lomHOe (HEmosHoe)
KBaJpaTHoe YypaBHeHHe. KopeHb KBagpaTHOro ypaBHeHHs. PemieHue KBaJpaTHOrO YpaBHEHUS METOJIOM
pa3oKeHUs] Ha MHOXKHUTEH, METO/IOM BBIICJICHHS MTOJTHOTO KBaApaTa.

Huckpumunant. dopmynsl KOpHEW KBaapaTHOro ypaBHeHus. I[lapamerp. YpaBHEHHE ¢ MapameTpoMm
(HauanbHBIC IPEICTABICHHS).

ANTOpUTM pelIeHHs] pallMOHAIBLHOTO ypaBHeHUs. bukBaapaTHoe ypaBHeHue. MeToJ BBeNEHUS HOBOM
MIEPEMEHHOM.

PanmonanbHble ypaBHEHHS KaK MaTeMaTHYECKUE MOJIETH PEalbHbBIX CUTYaLIUH.

Yacrtueie ciaydan GopMysbl KOpHEH KBaJIpaTHOTO ypaBHEHUSI.

Teopema Buera. Pa3noxxeHue KBagpaTHOTO TpEXWICHA HA JIMHEUHBIE MHOKHUTEH.

HppanuonansHoe ypaBHeHHe. MeTo1 BO3BEIeHUS B KBapar.

HepagenctBa (16 4)

CBoiicTBa YUCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemeHHoil. Pemenne HepaBeHCTB ¢ IepeMeHHOW. JIMHEMHOE HEPaBEHCTBO.
PaBHoCunbHBIE HepaBeHCTBA. PaBHOCKIIBHOE TpeoOpazoBaHNE HEPABEHCTBRA.

KBanparHoe HepaBeHCTBO. AJITOPUTM pEILIEHUS KBAaIpaTHOI'O HEPABEHCTBA.

Bospacratomast ¢ynkuus. YOsiBatomas ¢yHkuus. VccnenoBaHue (QYHKIUI Ha MOHOTOHHOCTH (C
MICTIOJIb30BAaHUEM CBOWCTB YHCIIOBBIX HEPABCHCTB).

[TpubnikeHHble 3HAYEHUS JCHCTBUTENBHBIX YHMCEN, MOTPEUIHOCTh NPHUOIMKEHUs, MNPUOIMKEHHE I10
HeocTaTKy U m30bITKY. CTaHIapTHBIN BH]T YUCIIA.

O0o6marwmee mnoBTopeHne (BKJIWYAaeT B ce0s 3JeMEHThl KOMOMHATOPMKH 10 Marepuajiam
IpuioxkeHusi, umerouierocsi B 3axaunuke) (9 u)

AJITEBPA 9 kaacc (102 yaca)

PanuonajibHble HEpaBeHCTBA U UX cucTeMbl (14 4)

JluHeliHble U KBaJpaTHbIE HEPABEHCTBA (MMOBTOpeHue). ParmonansHoe HepaBeHCTBO. MeTo/1 HHTEPBAJIOB.

MHoxecTBa U oniepaluy HaJl HUMHU.

Cucrema HepaBeHCTB. Penienne cucremMbl HEpaBEHCTB.

Cucremsbl ypapHenuii (18 4)

PanmonansHOe ypaBHEHHE C ABYMsI NepeMeHHbIMH. Pemienue ypaBHenus p(x; y) = 0. PaBHOcuibHBIC
YPaBHEHUS C IBYMs NepeMeHHbIMUA. DOpMylia pacCTOSIHUS MEXAY IBYMsI TOYKAMH KOOPAUHATHOM IIIOCKOCTH.
I'padux ypasuenns (x - a)* + (v -b)* =r’. Cucrema ypaBHeHHii C IBYMs IepPEMEHHBIMH. PeleHue CHCTEMBI
ypaBHeHuil. HepaBeHCTBa M cUCTEMBI HEPABEHCTB C ABYMs IEPEMEHHBIMHU.

MeToap! peleHust CUCTEM YpaBHEHUH (METO MOICTaHOBKH, alre0panyeckoro CoKeHHsI, BBEICHHUS
HOBBIX NEPEMEHHBIX ). PABHOCUIILHOCTH CUCTEM YpPaBHEHHM.

Cucrembl ypaBHEHUH KaK MaTEMaTHUECKHE MOJIENN PEAIbHBIX CUTYalLlUN.

YucaoBbie pyHkuum (24 )

Oynkuus. HezaBucumas nepemenHas. 3apucumMas rnepemenHas. O6mactp onpeaeneHus ¢ yHKIHUH.

EctectBennas o0nacts onpenenenus GpyHkiuu. O61acTh 3HaUeHUN (QyHKIUH.
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Crnioco0wl 3a1anust PyHKIMK (AHATUTHICCKUN, TPaPUISCKUN, TAOJIMYHBIN, CIIOBECHBIH ).
CpoiictBa (yHKIMHA (MOHOTOHHOCTb, OTPAaHWYEHHOCTH, BBINYKIOCTh, HAaWOOJbIIEE M HAaUMEHbIICE

3HAYCHHUs, HerpepbIBHOCT). Mccnenoanne dyrkumii: y = C, y = kx+m, y=kx% y=+x, \y =kix,y = | x| ,
y =ax*+bx +c.

YeTHble ¥ HeueTHbIE (PYHKIMU. AJITOPUTM HCCIe0BaHUs (YHKIIMU HA YETHOCTh. ' paduku yeTHOH U
HEYeTHOH (pyHKIIHH.

CrenenHas QyHKIMS ¢ HATYpaJbHBIM [TOKa3aTesleM, ee CBOMCTBa U rpaduk. CreneHHas GyHKIMs ¢
OTpULIATENBHBIM LIEIBIM [T0Ka3aTelIeM, €€ CBOMCTBA U TpaduK.

@yukmust y = Vx| ee CBONCTBA H rpadyK.
IIporpeccun (14 1)

UYucnosas nocienoBaTenbHOCTh. COCOOBI 3aJaHUS YUCIOBBIX TOCJIEI0BATEIILHOCTEH (aHATTUTHYECKHIH,
CJIOBECHBIN, PEKyppeHTHBIH). CBOMCTBA YHCIIOBBIX MOCIIEI0BATEILHOCTEH.

Apudmernueckass nporpeccusi. Popmyna N-ro  wieHa. Dopmyna CyMMBl WIEHOB  KOHEYHON
apupMeTHYECKON porpeccuu. XapakTepucTUIECKOe CBOMCTBO.

I'eomerpuueckas nporpeccus. @opmyia N-ro wieHa. Popmyna CyMMbl WICHOB KOHEYHONW F€OMETPUUYECKOU
nporpeccuy. XapakTepucTHueckoe cBoicTBo. Ilporpeccuu 1 6aHKOBCKHE pacyeThl.
DJeMeHThl KOMOMHATOPHKH, CTATHCTHKH H TeOpuHu BepositHoOcTeidi (20 u)

Kom6unaropusle 3anaun. [lpaBuno ymuoxenus. ®akropuan. [lepecranoBKHU.
I'pynnupoBka wuHpopmaruu. OOmmii psa  naHHbIX. KpaTHOCTh BapuaHThl u3MepeHus. TabGnuuHoe
npezacrasieHue uH@Gopmanuu. Yactora BapuaHTthl. ['padumueckoe mnpencrtaienue wuHpopmanuu. Ilonuron
pacrmpezencHuss JaHHbIX. ['mcrorpamma. UucioBble XapaKTEpPUCTUKU JAHHBIX H3MEpeHus (pasMax, Moja,
Cpe/iHee 3HAUYCHHE).
BepositHocts. CoObiTHE (ChydaiiHoe, JOCTOBEpHOE, HEBO3MOXkHOE). Kiacchueckass BEpOSTHOCTHAas CXema.
[IpoTtuBonosnoxxuele coObiTuss. HecoBmecTHbIe cOObITHS. BeposTHOCTH CyMMBl ABYX cOObITHH. BeposTHOCTB
IPOTHUBOIOJIOKHOTO cOOBITUS. CTaTUCTHYECKast YCTOHUMBOCTh. CTaTUCTUYECKas! BEPOSITHOCTb.
O6o6maromee nosropenue (12 4)

I1l. TEMATHYECKOE IINTAHUPOBAHHUE

B ocHoBe BbIOOpa MeTONOB M HIpuUeMOB, (GopM pabOThl JICKUT OpPUEHTALUS Ha LEJIeBble NPUOPHUTETHI,
o0o3HaueHHbIe B Paboueli mporpamMme Bocniutanus LIkombl:

- YCTaHOBJIEHHE JOBEPHUTEIbHBIX OTHOLIEHWH MEXIy MeJarorndeckuM pabOTHHUKOM M €ro o0y4arolluMUCH,
CHOCOOCTBYIOUINX TO3UTHBHOMY BOCIHPHUATHIO OOydalomMMUCS TpeOOBaHUN U MPOCHO IEJarornyeckoro
paOOTHHKA, TPUBJICYCHHUIO HUX BHUMaHMS K OOCyXJaeMoil Ha ypoke HH(POpPMAallMu, AaKTUBU3ALUU HX
IM03HABATEIILHOM JESITCIIFHOCTH,

- moOyxaeHrne o0yJaromuxcs coOIr01aTh Ha ypoKe OOLIENPUHATHIE HOPMBI MTOBECHUS, TpaBUia OOLIEHUS CO
CTapmIMMH (II€Aarorn4yecKuMu pabOTHUKaMHM) U CBEPCTHUKAMU (0OydyaroUMMUCS), HPHUHLMIBI y4eOHOM
JUCLIUIUIMHBL U CAMOOPraHU3aluu;

- [pHUBJIEYEHHE BHHMAHMUS OOYYaIOIIMXCS K IIEHHOCTHOMY acHeKTy H3y4aeMbIX Ha YpOKax sBJICHU,
opraHuzaiys ux paboThl C MOJy4aeMON Ha ypOKE COLMAIbHO 3HaYMMOM MH(OpMaIuel — MHUIUHPOBAHUE €€
o0CYyXXJIeHHs, BBICKAa3bIBaHMSI OOYYarOIIMMHCS CBOErO0 MHEHHUS O €€ IOBOJY, BBIPAOOTKM CBOEro K Hel
OTHOILICHHUS;

- HCIIOJIb30BAaHME BOCIUTATEIbHBIX BO3MOXKHOCTEH COJIEp)KaHUsl ydyeOHOro MpeiMeTa 4Yepe3 JAEMOHCTPALUIO
o0yJaromuMcsi TPUMEPOB OTBETCTBEHHOTO, TI'PAXKJAAHCKOTO TIOBEACHUS, TNPOSBICHHUS YEIOBEKOIIOOU U
N00pOCEePIEYHOCTH, Yepe3 MoA0O0p COOTBETCTBYIOIINUX TEKCTOB JJIS YTE€HHUS, 3ajay JJIs pelIeHus], MPoOIeMHbIX
CUTyalui JJsi 00CYKJICHHs B KJlacce.
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