1. Ilnanupyemble pe3yJabTAThI OCBOEHHS Y4eOHOI0 NMpeaMeTa, Kypca;

5 kiaace

6 KJacce

JINYHOCTHBIE pe3yabTaThl

L4 ['0TOBHOCTH ¥ CLTOCOOHOCTH O6yanOHlHXCﬂ K CaMOpPa3BUTHUIO U
CaMOO6paBOBaHI/II-0 Ha OCHOBC MOTHUBAIINH K O6y‘ICHI/II-O H IIO3HAaHHUIO.
L4 cI)O]:’)MI/IpOBElHI/IG HPABCTBCHHLBIX YYBCTB W HPABCTBCHHOI'O

MOBEJICHHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM
MOCTyNKaM, TOTOBHOCTh Ha HMX OCHOBE K  CO3HATCIBHOMY
CaMOOTPAHUYCHHIO B TIOCTYIIKaX, TOBEACHUH.

o CdopmupoBaHHOCTH L[ETTOCTHOTO MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U
OOIIIECTBEHHON TMPAKTHKH, YYHUTHIBAIOIIETO COIMAIBHOE, KYJIBTYPHOE,
SA3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOTO MUpA.

o ['OTOBHOCTB U CITOCOOHOCTBH BECTH JIHAJIOT C JIPYTUMH JIFOIbMH
U JIOCTUTaTh B HEM B3aMMOIIOHUMAaHHUS

o OCBOCHHOCTH COLMAJIBHBIX HOPM, IPABUJI MIOBECHUS, pOJICH 1
(dopM colmaabHON KHU3HU B TPYIIIAX M COOOIIECTBAX.

o ChopmupoBaHHOCTH IEHHOCTH 3J0POBOTO M 0OE30MacCHOTO
o0Opasza >KH3HH.

o Pa3BUTOCTh 3CTCTHUECKOTO CO3HAHUS dYepe3 OCBOCHHC

TBOp‘lGCKOfI ACATCIIBHOCTH 3CTCTHYCCKOI'O XapaKTepa

o ['OTOBHOCTP M  CIOCOOHOCTH OCO3HAHHOMY BBIOOpPY W
MOCTPOEHUIO JTajbHENIIEH MHAUBUIYAIbHON TPaeKTOpUHM OOpa3oBaHUs Ha
0aze OpUEHTUPOBKM B MHpe npodeccuii U npodeccuoHaTbHBIX
OPEANOYTEHHH, C Y4ETOM YCTOMUYMBBIX MO3HABATEIbHBIX HUHTEPECOB.

o Pa3BuToe MopanbHOE CO3HAHUE U KOMIIETEHTHOCTh B PEIICHUU
MOPAJIbHBIX MPOOJIEM HAa OCHOBE TUYHOCTHOTO BBIOOPA.
o CdhopmupoBaHHOCTH [EJIOCTHOTO MHUPOBO33pPEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pa3BUTHUS HAyKu U
OOILIECTBEHHOM TMPAKTHKH, YYHUTHIBAIOIIETO COLHUAIBHOE, KYJIBTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUpa.

o Oco3HaHHOE, YBAKUTEIIBHOE u N00poXKeaTeIbHOe
OTHOILEHUE K APYTOMY YEJIOBEKY, €0 MHEHHMIO, MUPOBO33PEHUIO.
o OCBOEHHOCTH COIIMATIBHBIX HOPM, IPAaBUJI OBEAEHUS, POJIEN U

dbopM coruanbHOM KU3HM B TPYNNax M COOOIIECTBax. YdacTue B
IIKOJILHOM CaMOYIIPaBJIEHUH U OOIIECTBEHHOM KU3HU.

o ChopmupoBaHHOCTH IIEHHOCTH 3J0POBOTO W 0E€30MacHOTO
o0Opasza >KM3HH.
o Pa3BUTOCTH ACTETHUECKOTO CO3HAHUS Yepe3 OCBOCHHE

TBOp‘—IGCKOfI ACATCIBHOCTH 3CTCTHYCCKOI'O XapaKTCpa

MeTanpeuMeTHue PeE3yabTaTbl



MertanpeaMeTHble  pe3yJibTaThl, BKJIOYAIOT OCBOCHHBbIE  OOYYArOIIMMUCS
MEXIIPEIMETHbBIE TOHATUS M YHUBEpCaJbHble y4eOHbIE NEHCTBUS (pEryJIATHUBHBIE,
MIO3HABATEJIbHbIE, KOMMYHHUKAaTHBHBIE).

MexnpeaMeTHbIe TOHATHS

YcnoBueM (HOpMUPOBAHHUS MEXKIPEIMETHBIX TMOHSATUH, HAapUMEpP TaKUX Kak
cucrema, (hakT, 3aKOHOMEPHOCTh, aHAJIN3, CUHTE3 SIBJISIETCS OBJIa/ICHHE 00YyJarOIIUMUCS
OCHOBAMM  YHUTATEIbCKOM KOMIIETEHUMH, HPHUOOPETEHHE HAaBBIKOB padOThl C
uHbopMaInel, yqacTue B MPOEKTHOU JAeSTeTbHOCTH.

5 kaace

[Ipu uzyuenuu OyJeT MpoAOKEHAa paboTa Mo (QOPMUPOBAHUIO U PA3BUTHUIO
OCHOB YHTATEJbCKOW KoMmnereHnuu. OOyuaromuyecs OBIAACIOT YTEHHEM Kak
CPEIICTBOM OCYIIECTBJICHHS CBOMX JATbHEHIIMX IJIAHOB: MPOJOKEHUSI 00pa30BaHusl U
caMo00pa3oBaHusi,  OCO3HAHHOTO  IJJAHUPOBAHUS  CBOETO  AaKTyaJlbHOIO U
NIEPCIEKTUBHOIO KPyra YTEHHUs, B TOM YHUCIE JOCYIOBOr0, IOJAIOTOBKH K TPYIOBOW U
COLIMAJIBHOM JESATENBHOCTH.

[Ipyu wu3yyeHum ydeOHOro rmpeaMeTa OOy4YAIOIIMECS YCOBEPLIEHCTBYIOT
NpUOOPETEHHBIE HA YPOBHE HAYaJIbHOrO OOHIEro 00pa3oBaHUs HABBIKH PadoThI €
uHpopmanmeil 1 MonoJHAT ux. OHU CMOTYT pabOTaTh C TEKCTaMU, IPE0OPa30BbIBATH U
MHTEPHPETUPOBATH COJIEPKAIILYIOCS B HUX HHPOPMALIKIO, B TOM YHUCIIE:

* CHCTEMAaTU3UpOBaTh,  CONOCTABIATh,  AHAJIU3HPOBaTh,  000OWIATE U
MHTEPHPETUPOBATh HHPOPMALIMIO, COAEPKALILYIOCS B TOTOBBIX HH(OPMAIMOHHBIX
00BEKTaX;

* BBIJICTISITh TJIABHYI0 W M30BITOYHYIO HWH(GOPMAIUIO, BBINOJIHATH CMBICIOBOE
CBEPTHIBAaHUE BBIJCIICHHBIX (DAKTOB, MBICIIECH; MPEACTABIATh MHOOPMAIIUIO B CKATOU
cioBecHOM (opMme (B BUJE IJIaHA) M B HATJSIHO-CUMBOJIMYECKOW ¢opme (B BUIE
TaOHIl, TPAPUIECKUX CXEM U JUATPAMM);

* 3AIIOJIHATH U JOTIOJHSATH TAOJIUIIbI, CXEMBbI, THArPaMMbI, TEKCTHI.

B xone m3ydyeHus mareMaTuku oOydaromuecs NMPHOOPETYT ONBIT NMPOEKTHOM
NeSITeJIbHOCTU Kak 0co00i (opmbl yueOHOU pabOThI, CIIOCOOCTBYIOIIECH BOCIIUTAHUIO
CaMOCTOATENbHOCTH, NHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIMICHUIO MOTHBAIUU U
3 PEeKTUBHOCTH YyUEeOHOU NESITENBHOCTH; B XOJE peaiu3allid MCXOJHOT0 3aMbIciia Ha
NPaKTUYECKOM YPOBHE OBJIAJICIOT YMEHUEM BBIOMpATh aJ€KBATHBIC CTOSIIECH 3amaye
CpelICTBa, MIPUHUMATh PEUICHUs, B TOM YHCJIE U B CUTyalUsiX HeomnpeaenéHHOCTH. OHU
MOJIy4aT BO3MOKHOCTh Pa3BUTh CHOCOOHOCTh K pa3pabOTKe HECKOJbKHX BapUAHTOB
pellleHui, K MOUCKY HECTaHIAPTHBIX PELIEHUI, MOMCKY M OCYLIECTBICHHIO Haubosee
IPUEMIIEMOTO PELIEHMUS.

B cootBerctBU ®PI'OC OOO BBIAEHAIOTCS TPU TPYNIbl YHUBEPCAIBHBIX
y4eOHBIX JIEHCTBUI: PETyIsTUBHbIE, TO3HABATEIbHBIC, KOMMYHHUKATHUBHBIC.

Peryastusubie YY /|

YMeHue CcaMOCTOSTENIbHO  ONpEeNeNsTh Ledd  OO0y4yeHHus, CTaBUThb U
dbopMyUpOBaTh HOBBIE 33J1a4M B ydeOe M MO3HABATEIHHOM JEATEIHLHOCTH, Pa3BUBAThH
MOTHUBBI 1 HHTEPECHI CBOEH MO3HABATENbHOU JAesATeIbHOCTH. O0yUaromMiicss CMOXKET:

® AHANM3MPOBATH CYILIECTBYIOUIME W IUIAHUPOBATH OyAyline oOpa3oBaTEIbHbBIC
pe3ybTaThI;

® BBIBUTaTh BEPCUM pEIICHUS TPoOIeMbl, (OPMYIHPOBATH THUIIOTE3HI,
IPEIBOCXUIIATh KOHEUHBIN PE3YJIbTAT;



® CTaBUTh ILE€Nb JIEATEIBHOCTH Ha OCHOBE OINpEAENEeHHOW MpoOieMbl U
CYILIECTBYIOIINX BO3MOXXHOCTEH;

e (opmynupoBaTh yueOHbIC 3a/la4d KaK IIArd JOCTHKEHHS MOCTABICHHOM 1IeNn
NEeSTEeIbHOCTH;

® 00OCHOBBIBATH II€JIEBbIE€ OPUEHTUPHI U MPUOPUTETHI CCHUIKAMU Ha LIEHHOCTH,
yKa3bIBasi 1 000CHOBBIBAS JIOTHUECKYIO MOCIEA0BATEIbHOCTD IIaroB.

YMeHne caMOCTOSITENIbHO MJIaHUPOBATh MyTH JOCTUKECHUS IEJel, B TOM YHCIIe
albTepHATUBHBIC, OCO3HAHHO BBHIOMpaTh Hanbosiee 3(PpPEeKTUBHBIE CHOCOOBI PEIICHUs
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4. OOy4Jaromuics CMOXKET:

® OmpenesaTh HeoOXoAuMble JeWCTBUE(S) B COOTBETCTBUHM C Yy4eOHOW U
MO3HABATENILHOM 3a/]a4eil U COCTaBIISATh AJITOPUTM HX BBITIOJIHEHUS,;

® ONpEeNeNsATh/HAXOAUThb, B TOM YHUCJE U3 NPEIJIOKEHHBIX BapUAHTOB, YCIOBUS
JUTSl BBITIOJTHEHUST y4eOHOM U MO3HaBaTEIbHOM 3a/1a4K;

® BBIOMpAaTh W3 TMPEIIOKCHHBIX BapHAaHTOB W CaMOCTOATEIHLHO HCKaTh
CpeICTBa/pecypchl s pelIeHHs 3a1a4/AOCTHKCHUS LIETIH;

® COCTaBJISTh IJIAH pEIICHUs MpoOsieMbl (BBIMOJHEHUS MPOEKTa, MPOBEACHUS
HCCJICIOBAHNUS );

® ONpEeNeNsATh IMOTCHIMANIbHBIC 3aTpyJHEHUS TPU peIIeHWH y4eOHOH U
MO3HABATENILHOM 3a/]a4i U HAXOJUTh CPEJICTBA /ISl UX YCTPAHEHUS,

YMeHue OlleHUBaTh MPABUIBHOCTD BBITIOJHEHUSI YUYEOHOM 3a/1aun, COOCTBEHHBIE
BO3MOYKHOCTH €€ perieHus. O0y4aromuics CMOXET:

® OIpeaeisaTh KPUTEPUU MPABWIBHOCTH (KOPPEKTHOCTH) BBIMOJHEHUS YueOHOM
3a/a4H;

® AHANM3UPOBATh U  OOOCHOBBIBATH  NPUMEHEHHUE  COOTBETCTBYIOIIETO
WHCTPYMEHTApUS JUIsl BBIMIOJTHEHUS y4eOHOM 3a1auH;

® OIICHWBATh TPOAYKT CBOCH  ACATENbHOCTH TIO  3aJaHHBIM  W/HIU
CaMOCTOSITENTEHO ONPE/ICTICHHBIM KPUTEPHUSIM B COOTBETCTBHUH C IENIBIO ICATEIHLHOCTH;

e 00OCHOBBIBATH JIOCTHKUMOCTH 1M BEIOPAHHBIM CITIOCOOOM Ha OCHOBE OIIEHKH
CBOMX BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

e (ukcupoBaTh W aHAJIM3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

ITo3HaBaTeabHbIe YY ]|

YMeHue ornpeaensTh NOHITHS, CO371aBaTh 0000IIEHNsI, YCTAaHABIUBATh AaHAJIOTHH,
KJIacCU(PUIIMPOBaTh, CaMOCTOATENIBLHO BBHIOMPATh OCHOBAaHUS M KPUTEPUU IS
KJIacCU(UKAIIMH, yCTaHABITUBAThH MMPUUYNHHO-CIICICTBEHHBIE CBSA3H, CTPOHUTD JIOTUYECKOE
paccyXaeHne, yMO3akIodeHHe (MHIyKTUBHOE, NEAYKTHBHOE, [0 aHAJIOTHH) U JeNaTh
BbIBO/IbI. OOyUaromuicsa CMOXKET:

® BBICTpaMBaTh JIOTHYECKYIO IIETIOYKY, COCTOAIIYI0 W3 KIIOYEBOTO CJOBa W
COTIOJYMHEHHBIX €MY CIIOB;

® BBIJICIIATH OOITUI MPHU3HAK JIBYX WJIM HECKOJIBKUX MPEIMETOB WM SBICHUN U
OOBSICHSIITH UX CXOACTBO;

® BBIJICIIATH ABJICHUE U3 OOIIETro psja APYTHUX SBICHUN;

® OmnpenensiaTh O00CTOATEIhCTBA, KOTOPHIE MPEIIIECTBOBAIN BO3HUKHOBEHHIO
CBS3M MEXIY SBICHUSMU, U3 OTUX OOCTOATEIBCTB BBIACIATh OINPEACIISIONINE,
CIIOCOOHBIE OBITh MPUYMHOW JAHHOTO SIBJICHUS, BBISBIATh MPUYUHBI U CJEICTBUS



SIBJICHUU;

® CTPOUTH PacCy’KJEHHE OT OOMIMX 3aKOHOMEPHOCTEN K YaCTHBIM SIBIICHUSIM U OT
YACTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® uy3JIlaraTh TIOJYYEHHYIO HH(OpPMAIIMIO, WHTEPHPETHPYS €€ B KOHTEKCTE
peniaemMoit 3a1auu;

e BepOanM30BaTh  HAMOLMOHAIBHOE  BIEYATIIEHHE, OKa3aHHOE Ha  HEro
UCTOYHHUKOM,;

® OOBSACHATH SIBJCHUS, MPOLECCH, CBSI3M W OTHOILICHUS, BBIABIISIEMbIE B XOJ€
MO3HABATENILHOW U HCCIIEIOBATENILCKON JEATEIbHOCTH (MPUBOAUTH OOBSICHEHUE C
u3MeHeHHeM (OpMBI TPEJCTaBICHUSA;, OOBICHITH, [ETAIM3HPYys WM 00001mas;
OOBSCHATDH C 3aIaHHON TOYKHU 3PEHUS);

YMeHue co3aBath, IPUMEHATh U MTPE0oOPa30BbIBATh 3HAKW U CUMBOJIbI, MOJCIIU U
CXEMBI JUJIs pelIeHnsl y4eOHBIX U MMO3HABATEIbHBIX 3a4a4. OOy4aromuics CMOXKET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM IIPEAMET U/UJIU SBJICHUE;

® CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCJOBMHM 3aJauyd W/WiM cnocoba ee
peleHus;

e co3JaBaTb BepOaJbHbIC, BEIIECTBEHHbIE W HWH(GOPMALMOHHBIE MOJEIU C
BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa MJIsi ONpEAeNIeHUsl Ccrocoda
pelIeHUs 3a/1a4l B COOTBETCTBUU C CUTYyaIUEH;

e peoOpa3oBbIBATh MOJEIM C LEJIbI0  BBISIBICHUS OOLIMX  3aKOHOB,
ONPENENSIONMX JaHHYIO TPEAMETHYIO 00J1aCTh;

Pa3BuTHe MOTHBAmMM K OBIAJCHHUIO KYyJbTYpOW aKTHBHOTO HCIOJB30BaHUS
cJoBapeil M APyrux MOUCKOBBIX cUcTeM. OOyJaromUiCs CMOXKET:

® OMpeAensATh HeOOXOAUMbIE KIHUYEeBbIE TOUCKOBBIE CIIOBA U 3aIPOCHI;

® OCYIIECTBIISITh B3aMMOJECHCTBHE C AJNEKTPOHHBIMU MOMCKOBBIMU CHUCTEMaMH,

CJIOBApSIMH;
e (GopMHUPOBATh MHOXKECTBEHHYIO BHIOOPKY M3 TMOUCKOBBIX HCTOYHUKOB JIJIS
O0OBEKTUBU3ALIUU PE3YJIHTATOB IMOUCKA;
® COOTHOCHUTH MOJIyYEHHBIE PE3YIbTATHI TOMCKA CO CBOEH JIEATETbHOCTBIO.
KommynukaTuBubie YV /|

YMeHue  OpraHu3oBBIBaTH  y4ye€OHOE  COTPYAHMYECTBO U  COBMECTHYIO
NESITEIbHOCTh C YYUTENIEM U CBEpCTHUKaMU; paboTaThb MHAMWBUIYaJbHO M B TIpYIIIE:
HAXOAUTh 00IlIee pelIeHHE U pa3peliaTh KOH(PIUKTHI HA OCHOBE COTJIACOBAHUS MO3ULIUN
U yyeTa MHTEpecoB; (pOopMyIHpoBaTh, apryMEHTHUPOBATh M OTCTaUBaThb CBOE€ MHEHUE.
OOyuaromunics CMOXET:

o ONPEAEIATh BOBMOXXHBIE POJIM B COBMECTHOM JIESITETBHOCTH;

o UTpaTh ONPEICICHHYIO POJIb B COBMECTHOM JIESITEIbHOCTH;

° ONpPENENATh CBOM ICUCTBUS U JECHUCTBUS NApPTHEPA, KOTOPHIE
CIOCOOCTBOBAJIY WJIH MPEMATCTBOBAIIN MTPOYKTUBHON KOMMYHUKAIIHH;

o CTPOUTH TIO3UTUBHBIC OTHOIIEHUS B Tpoliecce y4eOHOU u
IM03HABATEIbHOU ACITEIbHOCTH;

o KPUTHYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHUIO, C

JOCTOMHCTBOM TMPHU3HABaTh OIIMOOYHOCTH CBOETO0 MHEHHUSA (€CIU OHO
TaKOBO) U KOPPEKTHUPOBATH €I0;
o npejaraTh  aubTEPHATUBHOE pelIeHHE B KOHQIMKTHOU



CUTyalluH,

o BBIJICTISITH OOIIYIO TOUKY 3pEHHS B IUCKYCCHH;

o JIOTOBApUBAThCA O MPaBHJIAX U BOIpPOcax g OOCYKICHUS B
COOTBETCTBUHU C IIOCTABJICHHOM II€pe] TPYIIION 3a1auel;

o OpPraHM30BbIBaTh Y4eOHOE B3aUMOJEHCTBUE B  TpyIIe

(ompenensTh oOIlIUE 1€MW, PacHpeNessiTh POJIM, JIOrOBApUBATHCS JIPYT C
JIPYTOM H T. 11.);

o YCTPaHITh B paMKax Juaiora pa3pblBbl B KOMMYHHKAIWH,
00yCIIOBJICHHbIE HEMOHUMAaHUEM/HEMPUITHEM CO CTOPOHBI COOECeTHMKa
3aja4u, (POPMBI I COJEPKaHUs UATIOTa.

6 xi1acc

[Ipu uzydeHuu OyneT MpoAoLKeHa padoTa 1Mo (GOPMHUPOBAHUIO U PA3BUTHUIO
OCHOB YHMTATEJIbCKOM KOMIIETCHIIMM W yCOBEPIICHCTBOBAHHEM HABBIKOB PadOTHI €
nHpopmanmeii. OHU cmoryr palOoTatb ¢ TEKCTaMHu, MpeoOpa3oBbIBaTh U
UHTEPIIPETUPOBATH COACPIKAILYIOCS B HUX HH(OPMALIMIO, B TOM YHCIIE:

* CUCTEMaTU3UpPOBATh,  CONOCTaBIATh,  AHAJIW3UPOBaTh,  00OOWATH U
UHTEPIIPETUPOBaTh MH(GOPMALIMIO, COJAEPKAIIYIOCs B TOTOBBIX HH(GOPMALMOHHBIX
00BEKTaX;

* BBIJICTATh TJIABHYI0 M H30BITOUYHYIO HWH(OPMAIMIO, BBIIOJHITH CMBICIOBOE
CBEPTHIBAHUE BBIACIICHHBIX ()AKTOB, MBICIEH; MPEACTABIATh MHDOPMALUMIO B CHKATOU
cioBecHOM (opme (B BHAEC IJIaHA) M B HAVISIAHO-CUMBOJWYEecKo ¢dopme (B BUJE
Ta0NHILL, TPAPUUECKUX CXEM U JUATPAMM);

* 3aII0JIHATH U JOTIOJHATH TAOJIHIIbI, CXEMBI, THArPAMMBI.

B xome wusyueHus MareMaTHKu oOydaromuecs OyAeT HAKalIMBaTbCS OIBIT
NPOEKTHOI 1eATEeJbHOCTH Kak 0co00il (popMbl yueOHOU paboOThI, CIIOCOOCTBYIOIICH
BOCIIMTAHUIO CaMOCTOSITENIbBHOCTH, WHULMATUBHOCTH, OTBETCTBEHHOCTH, IOBBILICHUIO
MOTHUBAaMU U 3(P(HEKTUBHOCTU YUEOHOM JESTENbHOCTH; B XO/I€ peaanu3alui HCXOHOTO
3aMbIClla Ha MPAKTHUYECKOM YPOBHE OBJQJCIOT yMEHHMEM BbIOMpaTh aJeKBaTHBIC
CTOSIILIEH 3aJaye CpEeACTBA, NPUHHUMATh PELICHHMS, B TOM YHCIE€ M B CHTyalUsX
HeornpeaenéHHocTd. OHM TOy4YaT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTh K pa3paboTKe
HECKOJbKMX BapUaHTOB pEUIEHUM, K MOUCKY HECTaHJAPTHBIX PpEUIEHUH, MOUCKY U
OCYUIECTBJIEHUIO HanboJiee MPUEMIIEMOTO PELICHUSI.

B coorBerctBun ®PI'OC OOO BBIOETAIOTCA TPU TPYNIbl YHUBEPCAIBHBIX
y4eOHBIX IEUCTBUI: pEryIsiTUBHbBIE, IO3HABATEIbHbIE, KOMMYHUKATUBHBIE.

PeryasituBusie YY /|
YMeHHe COOTHOCUTh CBOM JIEUCTBHUS C IUIAHUPYEMBIMHU pe3yJbTaTaMH,
OCYULIECTBJIATh KOHTPOJIb CBOEH NEATEIBHOCTH B MPOLECCE JTOCTMIKEHHUS pe3yJIbTara,
OTIPEJIENISITh CIOCOOBI JEHCTBUU B pamMKax NPEIJIOKEHHBIX YCIOBHH W TpeOOBaHMIA,
KOPPEKTUPOBAaTh CBOM JIEMCTBUS B COOTBETCTBUHU C W3MEHSIOLICHUCS CHUTYalUEH.
OOyuaromunics CMOXET:

® CHUCTEMAaTU3UpPOBATh (B TOM 4YHUCJIE BBIOUPATh MPUOPUTETHBIE) KPUTEPUU
IUIAaHUPYEMBIX PE3yIbTaTOB U OLEHKH CBOEH JIEATEIbHOCTH;

e OTOMpATh MHCTPYMEHTHI JIs1 OLIEHUBAHUS CBOEH JEATEIbHOCTH, OCYIIECTBIISTh
CaMOKOHTPOJIb CBOEH JIEATEIbHOCTH B pAMKaX MPE/JIOKEHHBIX YCIOBUMA U TPEOOBAHMIA;

® OLICHUBATH CBOK JI€ATEIBHOCTb, APTYMEHTHPYS NPUYHUHBI JOCTHKEHUS WJIIU
OTCYTCTBUS IJIAHUPYEMOIO PE3YIIbTaTa;



® HAXOAWTh JOCTATOYHBIE CPEACTBA JJIsl BBIMIOJHEHUS Y4YEOHBIX ACHCTBUU B
U3MEHSAIOIIEHCS CUTYalluU W/WIK TIPU OTCYTCTBUU IUITAHUPYEMOTO PE3yJbTara;

e paboTas 1o CBOeMy IUIaHY, BHOCUTb KOPPEKTUBBI B TEKYIIYIO I€ATEIbHOCTh Ha
OCHOBE aHajiW3a M3MEHEHMH CHUTyalluud [JIs TOJY4YeHHUs  3arjlaHUuPOBAHHBIX
XapaKTepUCTUK MPOAYKTa/pe3yibTara;

® YCTaHaBIUBATh CBS3b MEXKIY IMOJyYEHHBIMH XapaKTEPUCTHKAMHU MPOAYKTa U
XapaKTepUCTHUKAaMHU Tpoliecca JAEATeIbHOCTH M IO 3aBEPLICHUH JIEATEIBHOCTH
npeqaraT M3MEHEHHE XapaKTEpUCTUK IMpolecca s TOMYyYEHUS YIIyqIIEHHBIX
XapaKTePUCTHUK MPOAYKTa;

® CBEpATHb CBOU JICUCTBUS C LEIBIO U, IPU HEOOXOAUMOCTHU, UCTIPABIISTH OIIMOKHU
CaMOCTOSATEIBHO.

Brnanenue ocHOBaMH CaMOKOHTPOJIS, CaMOOLIGHKH, MPHUHSATHS peUIeHUuH U
OCYIIIECTBIICHUS] OCO3HAHHOTO BbIOOpa B yueOHOI M mo3HaBarenbHOU. OOydaromuiics
CMOKET:

e HaOJIOAaTh W aHAJU3UPOBATh COOCTBEHHYIO YYEOHYI0O M IO3HABaTEIbHYIO
JESITEIbHOCTD U JCSITENbHOCTD IPYTHX 00yUYaIOIUXCs B MPOLIECCE B3aUMOIPOBEPKHU;

® COOTHOCUTH peallbHble W IUIAaHUPyEeMble pe3yJbTaThl HWHINBUAYATHHON
00pa30BaTEeNbHOM JEATEIBHOCTH U JAENIaTh BBIBOJIBL

® IIPUHHUMATH PELICHUE B YYEOHON CUTyaIlMl U HECTH 3@ HETO OTBETCTBEHHOCTB;

® CaMOCTOSITENIbHO OIpeNessaTh NPUYUHBI CBOETO YyCIeXa WIM Heycrnexa u
HAXOAHTh CIIOCOOBI BHIXO/IA U3 CUTYAIlMH HEYCIIeXa;

® PETPOCIEKTUBHO OMPEACNATh, KaKhe NEHCTBUS MO PEIICHUI0 YIeOHOU 3a1auu
WIM TapaMeTpbl 3TUX ACHCTBHM NPUBETH K IMOJYYECHHUIO HMEIOMIETOCS MPOAYKTa
y4eOHOM eI TENHHOCTH;

® JIEMOHCTPUPOBATH IpUEMBbI peryssuuu NCUXO(PU3NOIOTUYECKUX/
OMOIIMOHAJIBHBIX COCTOSIHMM 711 JOCTHXKEeHUs 3¢ ¢deKkTa yCrnokoeHus (yCTpaHEHUs
OMOIIMOHAJILHON  HANpsDKEHHOCTH),  d(dekTa  BOCCTaHOBICHUS  (ocimabieHus
MPOSIBJICHUI YTOMJICHUS ), s dexTa aKTHUBU3aIUU (TOBBIIIEHUS
ncux0(U3u0JIOTHYECKON PEAKTUBHOCTH).

ITo3naBaTeabHble YY J{

YMmeHue co3aBath, IPUMEHSTH U PeoOpa30oBhIBATh 3HAKU M CUMBOJIBI, MOJICIH U
CXEMBI JUIsl pelIeHUs] y4eOHBIX U TO3HABATENbHBIX 3a/1a4. OOyyaromuics CMOXET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM TIPEAMET U/WUIIU SBJICHUE;

® ONpeeNATh JIOTHYECKHE CBSI3M MEXAY IMpeiIMeTaMu W/WIH SIBICHUSIMH,
0003Ha4aTh JaHHbBIE JIOTUYECKUE CBSA3H C IOMOIIIbIO 3HAKOB B CXEME;

® CO03/1aBaTh a0CTPAKTHBIN WK peaibHbIA 00pa3 nmpeamMeTa /K siBICHUS;

® CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCJOBMHM 3aJauyud W/ Wid crnocoba ee
pEIICHNUS;

e co3daBaTh BepOaJbHbIC, BEIIECTBEHHbIE W WH(GOPMAIMOHHBIE MOJEIU C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa MJis ONpeAesieHUs: crocobda
pelleHus 3aJa4l B COOTBETCTBUU C CUTYyallUel;

® TpeoOpa3oBbIBATh MOJENM C IIeNbI0  BBIIBICHHUS  OOIIMX  3aKOHOB,
OTIPEAETISAIONNX JaHHYIO MPEIMETHYIO 001aCTh;

® NEPEBOJUTH CIOXKHYIO IO COCTaBy (MHOTIOAcmeKkTHyH) HWHGOpMaLUI0 U3
rpaduyeckoro win GopMaIn30BaHHOTO (CHMBOJIBHOIO) MPEACTABICHUS B TEKCTOBOE, U



Hao000pOT;

® CTPOUTH CXEMy, aJITOPUTM JCUCTBHS, HCIPABISThH WM BOCCTAHABIMBATH
HEU3BECTHBIM paHee aNrOpUTM Ha OCHOBE HMEIOIIErocss 3HaHus 00 oOBekTe, K
KOTOPOMY MPUMEHSIETCS AITOPUTM;

® CTPOUTH JI0KA3aTENIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® AHANMM3UPOBATH, PEIIEKCHPOBATH OMBIT Pa3pabOTKU U pealn3aluu yueOHOTO
IIPOEKTa, UCCIEAOBaHUS (TEOPETUUECKOr0, SMIIMPUIYECKOT0) HA OCHOBE MPEJIOKEHHON
MpOOJIEMHON CHTyalliy, TMOCTABICHHOW IIENW W/WIW 3aJaHHBIX KPUTEPUEB OICHKH
MPOIyKTa/pe3ybTaTa.

Pa3BuTne MOTHBAIIMM K OBJIQJACHUIO KYyJIbTYpOM AaKTUBHOTO MCIIOIb30BaHUS
CJIOBApE U APYTHX MOMCKOBBIX cucTeM. OOyUYarOMIMIICs CMOKET:

® OmpeneNsaTh He0OOXOAUMbIE KITFOUEBbIE TOMCKOBBIE CJIOBA U 3alPOCHI;

® OCYUIECTBISAITh B3aUMOJECHCTBHE C IJIEKTPOHHBIMU MOUCKOBBIMU CHUCTEMAaMH,

CJIOBapsIMU;

e (QopMHupoBaTh MHOXKECTBEHHYIO BBIOOPKY M3 IMOUCKOBBIX HCTOYHUKOB ISt

00BEKTUBH3ALINY PE3YJIbTATOB MTOUCKA;

® COOTHOCHUTbH IOJYUYEHHBIE PE3YJIbTATHI IOMCKA CO CBOEH AEATEIbHOCTHIO.

KommynukaTtuBHbie Y'Y/

YMeHne 0CO3HaHHO MCTOJIb30BAaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUU C 3aJauci
KOMMYHUKAIIMM JIJI1 BBIPAKEHUS CBOMX UYBCTB, MbICIEH M MOTpeOHOCTEW st
IJIAHUPOBAHUSI U PETYJIALIMU CBOEU NESITENbHOCTH; BJIAJICHUE YCTHOM M MHCHbMEHHOU
peYbI0, MOHOJIOTUYECKOM KOHTEKCTHOU peubto. OOyUaromuics CMOXKET:

e OmpeneisaTh 3a7ady KOMMYHHUKAIlMd W B COOTBETCTBUU C HEW OTOUpaTh
peYeBbIe CPEACTBA;

e OTOMpaTh U HCIMOJIH30BATh PEUYEBHIC CPEACTBA B IMPOIIECCE KOMMYHHUKAIIUU C
JPYTUMH JIFOAMU (IUAJIOT B MMape, B MAJIOW FPYMIE U T. [1.);

® MPEACTABISITh B YCTHOM WM MHCHbMEHHOW (opme pa3BepHYTHIN IU1aH
COOCTBEHHOM JIESITEILHOCTH;

e c00JII01aTh HOPMBI TyOJUYHONW peyH, PerjaMeHT B MOHOJOIe U JUCKYCCUU B
COOTBETCTBUM C KOMMYHHUKATUBHOM 3aJ]a4€H;

® BbBICKa3bIBaTh U OOOCHOBBIBATH MHEHUE (CYXKJEHHE) W 3ampaliuBaTh MHEHUE
napTHepa B paMKax JHaJiora;

® [IPUHUMATH PEIICHHUE B XOJI€ IMAJIOTa U COTJIaCOBBIBATH €T0 C COOCCETHUKOM;

® ICMOJIb30BaTh BepOalibHbIC CpeACTBa (CpPeACTBa JIOTUYECKOM CBSI3M) ISt
BBIJICJICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILJICHUS,;

® WCIONBK30BAaTh HEBEpPOAIbHBIE CpPEJICTBA WM HATJSAHBICE MaTepHabI,
MOITOTOBJICHHBIE/OTOOPAHHBIC TTO/] PYKOBOJICTBOM YUHUTEIIS,

e JleflaThb  OIEHOYHBIM  BBIBOA O JIOCTWXKEHMM IEIM  KOMMYHUKAIIUU
HEIMOCPEICTBEHHO TMOCJIE 3aBEPIICHUS] KOMMYHHUKATUBHOTO KOHTaKTa M 00OCHOBBIBATH
ero.

®opmupoBanue u pazputue UKT-komneTeHTHOCTH

OO0y4arouuncst CMOXeT:

e [[CJICHANIPABJICHHO WCKAaThb U HCIOJIb30BaTh WH(OPMAIIMOHHBIE PECypCHI,

HEOOXOJMMbIE ISl pelleHUs] Y4eOHbIX M MPAKTUYECKUX 3aJad C MOMOUIbIO CPEICTB
HKT;



® BbEIOHMpaTh, CTPOUTH U HCIIOJIB30BATh a/IEKBAaTHYI0 MH(GOPMAIIMOHHYIO MOEIb
JUIS TIepeJlaud CBOUX MBICIIEH CpPEeICTBAMU €CTECTBEHHBIX U (POPMANbHBIX SI3BIKOB B
COOTBETCTBHHU C YCIOBHSIMU KOMMYHUKALIHH;

® BbICNATh MH(GOPMALMOHHBIA AacHeKT 3aJadyd, ONEpUpOBATh JIAHHBIMH,
UCITIOJIB30BaTh MOJIEIIb PEIICHHUS 3a1a4H;

® KCIOJb30BAaTh KOMIIBIOTEPHBIE TEXHOJOTUHU (BKJIOYash BBIOOP aJIEKBAaTHBIX
3a/laye HMHCTPYMEHTAJIbHBIX IPOrPAMMHO-AINAPATHBIX CPEJICTB W CEPBUCOB) IS
pemieHuss THPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX Y4YEOHBIX 3a7ad, B TOM YHUCIE:
BBIUMCIICHHE, HAIHMCAHWE IHCEM, COYMHEHUW, [OKJIAJA0B, pedepaToB, CO3/aHuE
IIpe3eHTalun U Jp.;

® JCIOJIB30BaTh HHPOPMALUIO C YUETOM ITUUECKUX U ITPABOBBIX HOPM;

e co3daBaTb MH(POPMALMOHHBIE PECYPCHl PA3HOTO THUMA M JJs  Pa3HbIX
ayuTOpHil, coOmogaTh MH(MOPMAILMOHHYIO TUTHMEHY M IpaBuwia HH(OPMALMOHHOU
0€30I1aCHOCTH.

IIpenmeTHble pe3ybTaThl
BrimyckHuK HayuuTCs B 5 Kiacce (AJ11 MCIIOb30BaHUs B TIOBCETHEBHOM JKU3HH U
oOecrieyeHus: BO3MOXXHOCTH YCIIEITHOr0 MPOAOJKEHUSI 00pa30BaHus Ha 0a30BOM
YPOBHE)
e OnepupoBaTb Ha 0a30BOM YPOBHE NOHSTHUSAMH: MHOYKECTBO, JJIEMEHT
MHO’K€ECTBA, IOJMHOKECTBO, IPUHA/IJICKHOCTD;
® 3a7aBaTh MHOYKECTBA MEPEUHCICHUEM HX DIIEMEHTOB;
® HAXOAWTh TMepeceueHue, OOBEAMHEHHE, TOJMHOXKECTBO B MPOCTEHIINX
CUTYaIUsIX.
B noBceiHeBHOM KM3HM M IPH M3YYEHHHU APYTUX NMPeIMETOB:
® PpAaCMO3HABATh JIOTHYECKU HEKOPPEKTHBIC BHICKA3bIBAHUSI.
Yucaa
e OnepupoBaTh Ha ©0a30BOM ypOBHE TMOHATHSAMH: HATypaJllbHOE YHCIIO,
OOBIKHOBEHHAsI Ip00Ob, IeCATUYHAS JPOOb, CMEIIAaHHOE YUCIIO,
B noBceiHeBHOM KM3HM M IPH U3YUYEHHHU APYTUX MPEIMETOB:
® OIICHUBATDH PE3YJIHTATHl BEIYMCICHUN MTPU PEIICHUU IPAKTUIECKUX 3a]1aY;
® BBHITIOJIHITH CPABHEHHE YMCET B PEATbHBIX CUTYAIUSX;
® COCTaBIISITh YHCIIOBBIC BEIPAKEHUS TIPH PEIICHUN MTPAKTUYECKUX 33/ad U 3a/1a4
U3 JPYTUX Y4EOHBIX TPEIMETOB.
CTaTHCTHKA U TeOpHs BePOSITHOCTEH
e [IpencraBnarh JaHHBIC B BUE TaOIUIl, TUATPaAMM,
® YuUTaTh UHPOPMAIIUIO, IPEACTABICHHYIO B BUJIE TAaOJIUIIbI, THATPAMMBI.
TexkcroBble 3agaun
e Pemare HECIOXHBIE CIOKETHBIC 3aJa4yd pPa3HBIX THUIIOB Ha BCE
apupMeTHIECKUE ICUCTBUS,
® CTpOUTh MOJCIb YCIOBUS 3amaud (B BHUAEC TaOJUIIBI, CXEMBI,
pPUCYHKA), B KOTOPOW JaHbl 3HAYEHUSA ABYX U3 TPEX B3aMMOCBSI3aHHBIX
BEJIMUMH, C LIEJIBIO OUCKA PElIeHUs 3a/1a4H;



® OCYHICCTBJISITh CIOCOO TIOWCKAa pEIIeHHWs] 3a7a4d, B KOTOPOM
pacCyXJIeHue CTPOUTCS OT YCJIOBHS K TpeOOBAaHWIO WU OT TpeOOBaHUS K
YCIIOBHIO;
® COCTaBJIATH IUIAH PEUICHUSA 3a/1a4H;
® BBIJCIISATh ATAIlbl PELICHUS 3aa4y;
® VHTEPOPETUPOBATh BBIYMCIHUTEIBHBIC PE3YyJIbTATBl B  3ajJade,
MCCIIEIOBATH MOJIYYEHHOE PEIIECHUE 3a/1a4H;
® 3HAaTh pa3IMuYhe CKOpOocTed OOBEeKTa B CTOsSYeH BOJAE, IPOTUB
TEYEHHUS U 110 TEYCHUIO PEKU;
e pemiaTh 3aJladyd  pasHBIX THUIOB (Ha paboTy, Ha TMIOKYIKH, Ha
JIBIDKCHHUE), CBS3BIBAIOIIMX TPHU BEJIUYWHBI, BBIACIATH OTH BEIMYMHBI H
OTHOLLICHUS MEXIY HUMU;
® HAXOJWUTh MIPOUEHT OT YKCJA, YUCIIO MO MPOLEHTY OT HETO, HAXOIUTh
MPOLICHTHOE OTHOIICHUE JBYX YHWCEJ, HAXOAUTh MPOLUECHTHOE CHUXECHHUE WIIN
MPOLICHTHOE MOBBIIICHUE BEJIMYUHBI;
® pemaTh HECIIOKHBIE JJOTUUYECKHUE 3a7]a4d METOJIOM PACCYKICHUM.
B nmoBceHeBHOM KM3HU U NIPU U3YYCHUHU APYITUX NMPeIMETOB:
® BBLIBUraTh TUINOTE3Bl O BO3MOYKHBIX IPEIEIbHBIX 3HAYCHHUSX HCKOMBIX
BEJIMYMH B 3aJ1a4e (J1eJ1aTh MPUKUIKY )
Harasignas reomerpust
I'eomerpuyeckue purypni
e OrnepupoBarh Ha 0a30BOM YpOBHE MMOHATUIMHU: (PUTYpa,TOUKA, OTPE3OK,
npsiMasi, Jy4, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK,
NPSIMOYTOJILHUK M KBajpaT, MPsSMOYTOJbHBIA THapaienenurnen, Kyo. M3o0paxarh
n3ydaeMbie PUTYPBI OT PYKH U C TIOMOIIBIO IMHEHKH U [IUPKYJIA.
B nmoBcexHeBHOM KM3HU U NIPU U3YYEHUH APYITUX NPeIMETOB:
® pelarh NPAaKTUYECKUE 33aa4d C MNPUMEHEHUEM TMPOCTEHIINX CBOWCTB
duryp.
N3mepennsi 1 BLIYUCICHUS
® BBINOJIHATh M3MEPEHHUE IJINH, PACCTOSAHUN, BEJIMYMH YIJIOB, C IMOMOIIBIO
WHCTPYMEHTOB JJIs1 U3BMEPEHUH JIJIUH U YIJIOB;
® BBIYHCJIATH MIOMIAINA MPSAMOYTOJIbHUKOB.
B noBce1HeBHOM KM3HU U NIPU U3YYEHUHU APYITUX NMPeIMETOB:
® BBIYUCIATH PACCTOSHUS HAa MECTHOCTH B CTAHAAPTHBIX CUTYyalHUsIX, IUIOLIAIN
MPSMOYTOJbHUKOB;
® BBINOJHATh MPOCTEUIIAE TIOCTPOCHUS W H3MEPECHUS Ha MECTHOCTH,
HEO0OXOIMMBIC B peaJIbHON JKU3HHU.
HUcTropust MaTeMaTHKHU
® OIKCHIBATh OTACIBHBIC BBIJAIONIMECS PE3YJIbTAThl, MOJYYEHHBIE B XOJE
pa3BUTHSA MAaTEMATUKHU KaK HAYKU;
® 3HATh MPUMEPHI MATEMATHUYECKUX OTKPBITMMI U WX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH.
JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH



° OnepupoBaTh TNOHSTUAMHU: MHOXECTBO, XapaKTEPUCTHUKHU
MHOECTBA, JJICMEHT MHOXKECTBa, ITyCTOE, KOHEYHOE U OECKOHEYHOE
MHOKECTBO, MOJIMHOXECTBO, TPUHA/IJICKHOCTD,
° ONpeAesiTh  NPUHALICKHOCTh  DJIEMEHTAa  MHOXECTBY,
OOBECIMHCHUI0O M TIEPECEUCHHUIO MHOMXKECTB; 3aJlaBaTh MHOXECTBO C
MIOMOIIBIO MTEPEUNCIICHHUS JIEMEHTOB, CJIOBECHOTO OITMCAHMSI.
B noBceaHeBHO KU3HU M NMIPHU U3YYEHUH APYIrUX NPeAMeTOB:
° pacrio3HaBaTh JJIOTMYECKA HEKOPPEKTHBIE BHICKA3bIBAHMUS;
° CTPOUTH LIETIOYKH YMO3AKIIOUCHHUI Ha OCHOBE MCIIOJIb30BAHUS
MPaBUJI JIOTUKHU.
Ywucna
e OmnepupoBarTh MOHATUSMH: HATYPAIBHOE YMCJIO, MHOXKECTBO HATypaJIbHBIX
YHCeJl, CMENIAHHOE YHUCJIO, FTEOMETPUYECKasi MHTEPIPETALINS HAaTypPaIbHbIX;
® TIOHUMATh U OOBACHATH CMBICI TO3ULIMOHHON 3aITMCU HATYPAJIbHOTO YUCIIA,;
® BBHINIOJHATH BBIUKMCICHUS, B TOM YHCJIE€ C HCIOJIb30BAaHUEM MPUEMOB
pallMOHANIbHBIX BBIYMCICHUH, 000CHOBBIBATH AJITOPUTMBI BHITIOJIHEHUS JEHCTBUIA;
® 1CIOJIb30BaTh MPU3HAKM JeIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11, cymMmbl u
MPOM3BE/ICHUSI 4YHUCEJl TIpM BBINOJHEHUH BBIYMCICHUH UM pEIICHUM 3ajad,
000CHOBBIBaTh MIPU3HAKU JECTUMOCTH;
® BBHINIOJIHATH OKPYIJICHUE PAIIMOHAIBHBIX YUCEN C 33JITaHHOW TOYHOCTBIO;
® YIOPSJIOYMBATH YMCJIA, 3alIMCAHHbBIC B BHJI€ OOBIKHOBEHHBIX U JIECITUYHBIX
Jpo0eii;.
B noBceaHeBHO KU3HU M IPHU U3YYEHUM JPYTUX NMPeIMETOB:
® IPUMCHITH TMpaBWiIa MPUOIMKECHHBIX BBIYUCICHUNW TIPH  PEIICHUU
MPaKTHYECKUX 3aJ1a4 U PEIICHUH 3a/1a49 JPYTUX YICOHBIX TIPEAMETOB;
® BBHINIOJHATH CPaBHEHHE PE3YyJbTAaTOB BBIYUCICHUNA TIPU  pEUICHUU
MPAKTUYECKUX 3a/1a4, B TOM YUCJIE TPUOJIMKEHHBIX BHIYUCICHUH;
® COCTaBJIATh YHCJIOBBIE BBIPAKECHUS M OILIEHMBATh MX 3HAYCHUS IIpU
pEIIeHNH MPAKTUICCKUX 3a7a4 U 3a7a4 U3 IPYTUX yIeOHBIX IIPEIMETOB.
YpaBHeHMs U HEPABEHCTBA
e OnepupoBaTh NOHSTUSAMH: PABEHCTBO, YHCJIOBOE PABEHCTBO, YHCIIOBOE
HEPaBEHCTBO,ypaBHEHNE, KOPEHb YPABHEHUS, PEIIICHUE YPABHEHHUS.
CrarucTHKa M TEOpHUs BEPOATHOCTEM
e OnepupoBaTh TMOHIATUSMU: KPYTrOBbIE AUArpaMMbl, TaOJUIbI JaHHBIX,
cpeanee apuMeTHIECKOE,
® U3BJIEKAaTh, THPOPMAIIHIO, IPEACTABICHHYIO B TAOIUIIAX, HA TUArPaMMaXx;
® COCTaBJIATH TaOJIUIIBI, CTPOUTH AUArPaMMbl HA OCHOBE JIaHHBIX.
B noBceaHeBHOI KU3HU M NIPU U3YYEHHH IPYTUX MPEIMETOB:
® WU3BJICKATh, MWHTEPIPETUPOBATL U MPeoOpa3oBbIBaTh HH(POpMAIHIO,
MpEACTAaBICHHYI0 B TaONMIlaX W Ha JuarpamMmax, OTpakalolllyl0 CBOWCTBa U
XapaKTePUCTUKU PEaTbHBIX MPOLIECCOB U SIBJICHUM.
TekcToBbIE 32124
e Pemarh mpocThie W CIOXHBIE 3aJauyd pPa3HBIX THUIIOB, a TaKXe 3aJlaud
MTOBBILIEHHON TPYAHOCTH;



® JCIOJIb30BaTh Pa3HbIE KPATKHE 3aMMCH KaK MOJEIHA TEKCTOB CJIOKHBIX
3a/1a4 IS TOCTPOEHUS TTIOMCKOBOM CXEMBI M PEIICHUS 3a/1a4;

® 3HATh U MPUMEHATH 00a croco0a MoMcKa penieHus 3aaay (0T TpedoBaHUs K
YCJIOBHIO M OT yCJIOBUSA K TPEOOBAHUIO);

® MOJIETTUPOBATh PACCYXACHUS IMPHU MOMCKE PEHICHUs 3aJad C MOMOUIBIO
rpad-CXeMbl;

® BBIJICTIATH ATl PEIICHUS 33]1a4l M COJAEP’)KaHNE KaXKIOTO dTara,;

® UHTEPIPETUPOBATH BBIYMCIUTENIbHBIC PE3YyJIbTAThl B 3aja4e, UCCIEI0BAThH
MOJIyYeHHOE PEIICHHE 3a/1a4K;

® aHAIM3UPOBATh BCEBO3MOXKHBIE CUTYallUH B3aUMHOTO PACIOJIOKEHUS JBYX
OOBEKTOB U U3MEHEHUE UX XaPAKTEPUCTUK MPU COBMECTHOM JABUKEHUU (CKOPOCTH,
BpEMsi, paCCTOSIHKE) MPU PEIICHUH 3a7a4 Ha JBIKEHUE JIBYX 00BEKTOB KaK B OJHOM,
TaK W B POTHUBOTIONOKHBIX HATIPABIICHUSX;

® JICCIICIOBATh BCEBO3MOJKHBIE CHTYAIlMH TIPH PEIICHUM 3a/a4 Ha JIBIKCHHE
0 peKe, pacCMaTPUBATh Pa3HbIC CHCTEMBI OTCUETA;

® pelaTh pa3HOOOpa3HbIE 337]a41 «HA YaCTH,

e pemath M OOOCHOBBIBAaTH  CBOE€  pelieHue  3adad  (BBIIECIATH
MaTEMaTHYECKYyI0 OCHOBY) Ha HaXOXKJICHHWE YaCTH YMCJIa W YUCiIa M0 €ro YacTH Ha
OCHOBE KOHKPETHOTO CMBICJIa IPOOH;

® OCO3HaBaTh W OOBACHATH WACHTHYHOCTH 3aJad pa3HbIX THIIOB,
CBSI3BIBAIONTUX TPH BEJIWYUHBI (Ha paboOTy, Ha TIOKYNKH, Ha JIBWKEHHUE); BBIACIATH
OTU BEIUYUHBI U OTHOIICHHUS MEXIY HUMH, IPUMEHSTh WX MPHU PEIICHUU 3ajad,
KOHCTPYHUPOBATh COOCTBEHHBIC 3a/1a4M YKA3aHHBIX TUIIOB.

B noBce1HeBHOM KU3HU U NIPH U3yYE€HHHU APYTUX MPeIMETOB:

® BBIICIATH IPHU PEIICHUU 3a/lad XapaKTePUCTUKH pacCMaTpuBaeMod B
3a/laye CHUTYyallud, OTJIMYHBIE OT PeabHBIX (T€, OT KOTOPHIX a0CTParupOBAIUCH),
KOHCTPYHPOBATh HOBBIC CUTYAIMH C YUYETOM ITHUX XapaKTEPUCTHK, B YACTHOCTH, TIPH
pelieHu  3a7a4 Ha KOHIICHTPAIIUHY, YYUTHIBATh IIOTHOCTh BEIIECTBA;

e pemaTh M KOHCTPYMPOBATh 33aJadydl Ha OCHOBE PACCMOTPEHHUS pPEaTbHBIX
CUTYaIINi, B KOTOPBIX HE TPEOYETCS] TOUYHBIM BHIYUCITUTEIIBHBIN PE3yIIbTAT;

e pemiaTh 3a7a4d Ha JBIDKEHUE TI0 PEKE, pacCMaTpHBas pa3HbIe CUCTEMbI
oTcuera.

Harnasignas reomerpust
I'eomerpuyeckue purypsi

e ll3BiekaTh, WHTEPHPETHPOBATHL M TPEOOpPa30BBIBaTH HWH(MOpPMAIUIO O
reOMETPUUCCKUX UTYpax, MPEACTABICHHYIO Ha YePTEKaX;

e U300paXkaTh M3ydaemble PUTYPHI OT PYKH U C TIOMOIIBI0O KOMITBIOTEPHBIX

HHCTPYMCHTOB.
I/I3MepeHl/Iﬂ H BBIYUCJICHUA
L4 BBIIIOJIHATE H3MCPCHUC [JIWH, paCCTOHHHfI, BCJIMUMH YTJOB, C
MMOMOIIbIO HHCTPYMCHTOB JJIsA I/IBMCpCHI/Iﬁ AJIMH U YTJIOB,
L4 BBIYHUCIIATh  IIIOIIAAMW  IIPSAMOYT'OJIBHUKOB, KBaJdpaToOB, 00BEMBI

NPSIMOYTOJIBHBIX MapaieJenunea0B, KyOoB.
B noBceqHeBHOM KU3HH M NIPH U3YyYE€HHHU APYTHUX NPeIMETOB:



o BBIYUCIIATh PACCTOSHMS HA MECTHOCTH B CTAHAAPTHBIX CUTYaLHsX,
TUTONIA/IA YYACTKOB MPAMOYTOJIbHON POpMBI, 00BEMBI KOMHAT;

o BBINIOJIHATh TMPOCTEHIIINE TOCTPOCHUSI HAa MECTHOCTH, HEOOXOIMMBbIE B
pEanbHOM KU3HU;
o OILICHUBAThH Pa3Mephl peaIbHBIX 00BEKTOB OKPY>KAIOIIETO MUPA.

HUcropust MaTeMaTHKHU

L4 XapaKTemeBaTb BKJIaJl BbIJAOOIUMXCS  MATCMATUKOB B  PAa3BHUTHC
MAaTCMAaTUKHU U UHBIX HAYUYHBIX o0OacTeii.

BorinyckHMK Hay4YuTcs B 6 Kiacce (1711 ICTIOJIB30BAaHKS B TIOBCETHEBHOM KU3HU U
obecrieueHus: BO3SMOXKHOCTH YCIICIITHOTO MPOIOKEHUsT 00pa3oBaHus Ha 6a30BOM
YPOBHE)
® HAXOJUThb IIepeceucHHe, OOBEIUHECHHE, TOJAMHOXKECTBO B MPOCTEHUIINX
CUTYalUsIX.
B noBceHeBHO KU3HU U NIPHU U3YYEHUH APYIUX NMPeAMETOB:
® PacMno3HABAThH JIOTUYECKHA HEKOPPEKTHBIE BHICKA3bIBAHUSI.
Yuciaa
e OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHATHSAMU: IIE€JIO€ YHCIIO, PallMOHAILHOE
YHCJIO;
® JCIOJIb30BAaTh CBOMCTBA YHCEN W MpaBWiIa JACUCTBUM C PALMOHAIBHBIMHU
YHCIIAMU TIPU BBINIOJIHEHUH BBIYMCIICHUM;
® HCIIOJB30BAaTh MNPU3HAKU JAeauMocTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU
BBIYHCIICHUN U PEIICHUN HECJIOKHBIX 3a7aY;
® BBINOJIHATH OKPYIJICHUE PALIMOHAIBHBIX YUCEJ B COOTBETCTBUHU C MPaBUIIAMHU;
® CpaBHMBATh pallMOHAJIbHBIC YUCIIA.
B noBce1HeBHOM KM3HU U NIPU U3YYEHUHU APYITUX NMPeIMETOB:
® OIICHMBATh PE3YyJIbTATHI BHIYUCICHUN MPH PEIICHUU MPAKTUYECKUX 3a]1a4;
® BBINIOJIHATH CPABHEHUE YHUCEN B PEAJIbHBIX CUTYaIlUsIX;
® COCTaBJISITh YHUCJIOBBIC BHIPAKCHUS MPU PEIICHUM MTPAKTUUECKUX 3a71a4 U 3a]1a4
U3 IPYTUX YYCOHBIX MPEIMETOB.
CraTucTtuka v Teopusi BEpOSITHOCTEM
e [IpencraBnarh n1aHHBIC B BUJIE TaOIUII, AUATPAMM,
® YyTaTh MHQPOPMAIIUIO, IIPEJACTABICHHYIO B BHJI€ TaOJIHUIIbI, JUATPAMMBI.
TekcToBBIE 3212491
e Pemiate HECJIOXHBIE CIOKETHBIC 3aJa4d PA3HBIX THUIIOB Ha BCE
apu(pMeTHIECKUE ICHCTBUS;
® CTpPOWTh MOJEIb YCJIOBUA 3amaud (B BUJE TaOJUIBI, CXEMBI,
pUCYHKA), B KOTOpOW JaHbl 3HAYEHHUsI JIBYX U3 TPEX B3aMMOCBSI3aHHBIX
BEJIMYMH, C LIEJIbIO MIOUCKA PEIICHUA 3a/1a4u;
® OCYHICCTBJISITH CIOCOO TIOWCKAa pEIICHHWs 3a7a4d, B KOTOPOM
pacCcykJeHue CTPOUTCS OT YCJIOBHS K TpeOOBaHWIO WU OT TpeOOBaHUA K
YCIIOBHIO;
® COCTAaBJIATH IUIAH PEUICHUS 3a/1a4H;
® BBIJICJIATH ATAMbI PEIICHUA 3a/1a4U;



® UHTEPIPETUPOBATh BBIYUCIUTEIBHBIE PE3YJNbTaTbl B  3ajaye,
MCCJIEIOBATH MMOJTYYEHHOE PELICHUE 3a/1a4H;
® 3HATh pa3IMYUe CKOpPOCTEl 00bEeKTa B CTOSYEH BOJIE, MPOTHUB
TEUYEHUS U TI0 TEUEHUIO PEKU;
e pelaTh 33J]a4M Ha HAX0XK/I€HUE YaCTH YKCIa U YKCIIa IO ero YacTu;
e pemaTrh 3aJayd pa3HbIX THUNOB (Ha padOTy, HAa NOKYNKH, Ha
JBUKEHUE), CBSA3BIBAIOLIIMX TPU BEJIWYUHBI, BBIACHATH 3TH BEIUYHMHBI U
OTHOUIEHUS MEXITY HUMU;
® pelaTh HECIOXKHBIC IOTUYECKHE 3a1a4d METOI0M PACcCy>KICHUH.
B noBce1HeBHOM KVU3HH M NIPH U3yYeHHHU APYTHUX NMPeIMETOB:
® BBIJIBUTaTh THUIOTE3bl O BO3MOXKHBIX TMPEACIbHBIX 3HAYEHHUSIX HCKOMBIX
BEJIMYMH B 3aj1a4e (1e1aTh MPUKUIKY )
Harnsanas reomerpust
I'eomerpuueckune Gpurypsl
e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSIMU: OKPY>KHOCTh M KpYT, IIap.
N300paxxath u3ydaeMble GUTYphl OT PYKH U C TOMOILBIO JIMHEUKHU U LIUPKYJISL.
B noBceqHeBHOM KU3HH M IIPH U3Y4YEHHUHU APYTHUX NPEIMETOB:
e pelaTh NPAKTUYECKUE 3a7a4d C IPUMEHEHHMEM IPOCTEUIINX CBOWCTB
uryp.
HN3mepeHus M BHIYHCICHUS
® BBINOJHATh U3MEPEHUE JIMH, PACCTOSIHUM, BEIUYHMH YTJIOB, C MOMOUIBIO
WHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;
® BBIYUCIATH ILUTOMIAAN IPSIMOYTOIbHUKOB.
B noBceqHeBHOM KU3HH M NIPH U3yYEHHHU APYTHX NPEIMETOB:
® Ha MECTHOCTH B CTAaHAAPTHBIX CUTyalUsIX, INIOIIAIN IPSIMOYTOJIbHUKOB;
® BBINOJHATH NPOCTEUIINE TOCTPOCHHS MU U3MEPEHHs Ha MECTHOCTH,
HEO0OXOMMbIE B PEAIbHOU KU3HH.
HUcTropust MaTeMaTUKH
® OIKMCHIBATh OTIEJIBHBIC BBIJAIOIINECS PE3YJIbTaThl, IOJIYYEHHBIE B XOJE
pPa3BUTHS MAaTEMATUKU KaK HAyKH;
® 3HaTh NMPUMEPhl MATEMATUYECKUX OTKPBITUA M HMX aBTOPOB, B CBSI3U C
OTEUYECTBEHHOW U BCEMUPHON UCTOPHUEM.
BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCS B 6 Kiacce (17151 obecrnieueHus
BO3MOXXHOCTH YCIICIIIHOTO MPOIOJKEHUST 00pa3oBaHusi Ha 6a30BOM U yTIIyOJIEHHOM
YPOBHSIX)
JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH
o ONpENENATh  NPUHAJIEKHOCTh  DJIEMEHTa  MHOXECTBY,
OOBEIMHEHUI0O W TIEPECEYCHHMIO MHOXKECTB; 3a/JaBaTb MHOXECTBO C
ITOMOILBIO IEPEYNCIIEHUS JIIEMEHTOB, CJIOBECHOTO ONTUCAHUS.
B noBceqHeBHOM KU3HH M NIPH U3YYEHHHU APYTHX NPeEIMETOB:
o pacno3HaBaTh JJOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHMUS;
o CTPOUTH LIEMOYKH YMO3aKJIIOUEHUI Ha OCHOBE MCIIOJIb30BaHUS
paBUJI JIOTUKH.
Yucna



e OnepupoBaTh MOHATUAMM: IE€JIOE YHUCIO, MHOXKECTBO LIEJBIX YHUCEN,
paMOHAIIBHOE YHUCJIO, MHOXECTBO pAalHMOHAIBHBIX YHCEN, TEOMETpHUYECKas
WMHTEPHPETALNs, HETIbIX, PALIHOHATIBHBIX;

® T[IOHMMATh U OOBSICHSATH CMBICII MO3UIIMOHHON 3aIllMCH HATYPAJbHOTO YHCIIA;

® BBHINIOJHATH BBIUKMCICHUS, B TOM YHCJIE C HCIOJIb30BAHUEM NPUEMOB
palMOHANBHBIX BBIUUCIECHUN, 00OCHOBBIBATH AITOPUTMBI BBITIOJTHEHUS JEHCTBUM;

® UCIIOJIB30BaTh NMPU3HAKU JEIUMOCTU Ha 2,4, 8, 5,3, 6,9, 10, 11, cymmbl 1
NPOU3BEIAECHUS YWCEI IMPU BBIIOJHEHUH BBIYUCICHUA M PELICHWW 3ajad,
00OCHOBBIBATh MPU3HAKH JEITUMOCTH;

® BBHINIOJHATh OKPYIJIEHUE PALIMOHAIBHBIX YUCEN C 3aJTaHHOW TOYHOCTBIO;

e Haxoauth HO/[ m1 HOK yucen u ucnonb3oBath UX NpU PELICHUH 33/13;.

e OIEpUPOBaTh MOHATHEM MOJYJIb YUCIA, T€OMETpHUUYECKass MHTEpIpeTanus
MOAYJISl YHCIIA.

B noBceHeBHOM KU3HU M NIPU U3yYeHHUHU APYTUX NPeIMETOB:

® MPUMEHATh TMpaBuja NPUOIMKEHHBIX BBIYUCICHUN TIPU  pEIICHUU
IPAKTUYECKUX 3a71ad U PEeLICHUH 3a/1a4 IPYTUuX yueOHbIX PEAMETOB;

® BBINOJHATH CPAaBHEHHE PE3YJIbTATOB BBIYMCICHUN TMPU  PEIICHHUH
MPaKTUYECKUX 3a]1a4, B TOM YHUCJI€ TPUOJIMKEHHBIX BIYMCIICHHUI;

® COCTaBJIAITb YHCIOBBIE BBIPAXKEHUS W OLEHUBATh MX 3HAYCHHS TIpH
pEelIeHUH MPAKTUYECKUX 3a7a4 U 3aJ1a4y U3 APYruX y4eOHbIX MPEAMETOB.

YpaBHeHNs U HEPABEHCTBA

e OmnepupoBaTh IOHATUSMH: YPABHEHHE, KOPEHb YpPABHEHUS, PEIICHHE
ypaBHEHHUS.

CraTucTuka ¥ TeOpUsi BEPOSITHOCTENH

e OnepupoBaTh NOHATHIMU: CTOJIOYATHIE U KPYTOBbIE JUArPAMMBbI, TaOIHUIIbI
JAHHBIX, CpeliHee apu(hMETUUYECKOE,

® U3BJIEKaTh, UH(POPMALINIO, TPEICTABICHHYIO B TAOJIUIaX, HAa AUArPAMMAaX;

® COCTaBJIATH TaOJIULIbI, CTPOUTH AUAarpaMMbl HA OCHOBE JJAHHBIX.

B noBceqHeBHOM KU3HH M NIPH U3YYEHHHU APYTHX NPEIMETOB:

® U3BJIEKaTh, MHTEPIPETUPOBATH M MpPeoOpa3oBbIBATH  HHPOPMALIHUIO,
NPEACTAaBICHHYI0 B Ta0NMIaX M Ha JAuarpaMMax, OTpa)Kalollyl0 CBOWCTBA U
XapaKTEPUCTUKU PEAIbHBIX MPOIIECCOB U SIBICHUIA.

TekcToBbIe 3a1a4u

e Pemarh NpOCTBIE U CIIOXKHBIE 3aJa4d Pa3HbIX THUIIOB, a TAKXKE 3aJaud
MTOBBILIEHHON TPYAHOCTH;

® CIOJIb30BaTh Pa3HbIE KPAaTKUE 3alMCH KaK MOJEIA TEKCTOB CJIOKHBIX
3aJ1a4 I MOCTPOEHUS TOMCKOBOM CXEMBI M PEILEHUS 3a/1ay;

® 3HATh U MPUMEHATH 00a crocoda MoMcKa penieHus 3aaay (0T TpedoBaHUs K
YCJIOBHIO U OT yCJIOBUA K TPEOOBAHUIO);

® MOJEIUPOBATh PACCYXKACHUS INMPU IMOMCKE PEHIEHUS 3aJad C MOMOUIBIO
rpad-cxXeMsl;

® BBIJICTIATH ATAlbl PEUICHUS 33J1a4l U COJAEP’KaHUe KaXI0Tro JTana;

® UHTEPNPETUPOBATh BBIUYMCIUTEIbHBIE PE3YNbTAThl B 3aJa4e, UCCIEAOBATh
MOJIYYEHHOE PEIICHHE 3a/1a4K;



® AHAIM3UPOBATH BCEBO3MOXKHBIE CUTYallUH B3aHMHOI'O PACIOJIOKEHHUS JBYX
OOBEKTOB M U3MEHEHHE UX XapaKTEPUCTUK MPH COBMECTHOM JIBKEHUH (CKOPOCTH,
BpEMsi, paCCTOSIHUE) TIPU PEIICHUH 3a]a4 Ha JBUKCHHE JIByX OOBEKTOB KaK B OJIHOM,
TaK U B IPOTUBOMOJIOKHBIX HAPABIICHUAX;

® JCCIIEIOBATh BCEBO3MOJKHBIE CUTyallMU NIPHU PEIICHUM 3a/1a4 Ha JBUKCHHE
II0 peKe, pacCMaTpPUBaTh PA3HbIE CUCTEMBI OTCUETA;

e pemiath pa3HOOOpAa3HbIC 337aUu «HA YaCTHY,

e pemath M OOOCHOBBIBATH  CBOE€  pelIeHHE  3afady  (BBLACIATH
MaTEMaTUYECKYI0 OCHOBY) Ha HAaXO0KJIEHHE YaCTH YMCJA W YUCia MO €ro 4acTu Ha
OCHOBE KOHKPETHOI'O CMBICHA IPOOH;

® OCO3HaBaTh M OOBSCHATh WICHTUYHOCTb 3a/Jad pa3HbIX THUIIOB,
CBSI3BIBAIOLIUX TPU BEJIMYUHBI (Ha paboOTy, Ha MOKYIKH, HAa JIBUKEHUE); BBIICIATH
OTH BEJIWYMHBI U OTHOUICHUS MEXKIY HUMH, IPUMEHATh WX IIPU PEIICHHUH 3a1ad,
KOHCTPYHPOBATh COOCTBEHHbBIE 33JJa4l YKA3aHHBIX TUIIOB.

B noBceHeBHOM KU3HU M NIPU U3yYeHHUHU APYTUX NPeIMETOB:

® BBIICIATH IPU PELICHUU 3a/lady XApAKTEPUCTUKH pPAacCMATPUBAEMOM B
3a/laye CHUTyallud, OTIMYHBIE OT PEANbHBIX (T€, OT KOTOPBIX aOCTparupoBaINCh),
KOHCTPYHUPOBATh HOBBIE CUTYALIMH C YYETOM 3THX XapaKTEPUCTHUK, B YACTHOCTH, MPU
pEeLIeHNH 3a7]a4 Ha KOHILIEHTPALMHY, YYUTHIBAaTh IUIOTHOCTh BELIECTBA;

e pemarbh U KOHCTPYMPOBATh 33Ja4dM HAa OCHOBE PACCMOTPEHUS PEAIBHBIX
CUTYyalul, B KOTOPbIX HE TPeOYyeTCsl TOUHBIA BEIUUCIUTENbHBIN PE3yIIbTaT;

e pelaTth 337a4d Ha JBHKEHUE MO PEKE, paccMaTpHUBash pa3HbIE CHCTEMbI
oTCYeTa.

Harasinnas reomerpust
I'eomeTpuyeckue purypsi

e llI3BiexkaTh, HMHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HHPOPMAIHMIO O
reOMEeTPUYECKUX (PUrypax, MPeICTaBICHHYIO Ha YepTexax;

e 1300paxkaTh M3ydaemble PUIYpbl OT PyKH U C MOMOUIBIO KOMIBIOTEPHBIX

WHCTPYMEHTOB.
HN3mepeHusi M BIYMCICHUS
o BBIIIOJIHATh W3MEPEHHUE JUIMH, PACCTOSIHUM, BEJIWYHMH YIJIOB, C
ITOMOIIBI0 HHCTPYMEHTOB JIJI1 U3MEPEHU JIIMH U YTJIOB;
o BBIUMCIATh IUIOIIAAU MPSIMOYTOJIBHUKOB, KBaJpaToB, OOBEMBI

MPSIMOYTOJIBHBIX TapajlieNenuIeoB, KyOoB.
B noBcegHeBHOM KU3HU U NP U3YYEHUH APYIUX MPEAMETOB:
o BBIUUCIISITh PACCTOSIHUASI HA MECTHOCTH B CTaHJIAPTHBIX CUTYyalUsX,
MJIOIIA/IA YYACTKOB MPSIMOYTOILHOM (hOpMBI, 00BEMBI KOMHAT;
o BBITIOJIHATh TPOCTEHIIINE TIOCTPOEHUSI HAa MECTHOCTH, HEOOXOJIMMBIE B
pEATBHON KU3HU,
o OIICHUBATH Pa3MEPhl PEATbHBIX O0BEKTOB OKPY>KAIOIIETO MHPA.
HUcTropust MaTeMaTHKHU
e XapakTepu3oBaTh BKJIaJ BBIJAIONIUXCA MaTEMAaTUKOB B  Pa3BUTHUE
MaTeMaTUKHU ¥ MHBIX HayYHBIX 00J1acTei.



2. Copaep:kaHue Kypca MaTeMaTHKH B 5—6 kjaccax:

HarvpajabHbIe YHcJIa

HartypaabHblil psii YuceJ M €ro CBOMCTBA

HarypanbHoe 4YHCIIO, MHOXECTBO HATYPAJIBHBIX YHCEII MW €ro CBOMCTBA,
NU300pakKeHHe HATYpaJbHBIX YHCEN TOYKaAaMH Ha YHMCIOBOW mpsmoi. Mcmonb3oBaHue
CBOVCTB HAaTYpPAJIbHBIX YUCEN IIPU PELICHUH 3a/1a4.

3annch ¥ YTeHHe HATYPAJIBLHBIX YHCeJ

Paznmuuune mexay mudpoii u yuciaom. [lo3unronnas 3anuck HaTypajlbHOTO YUCIIA,
MOMECTHOE 3HaYeHUEe UUGPBI, pa3psallbl U KIACChl, COOTHOIICHUE MEXIy ABYMS
COCEIHUMHU Pa3psAIHbIMUA €AUHUIAMU, YTEHUE U 3aIIMCh HATYPAJIbHBIX YUCEIL.

OxpyrieHue HATYPaJIbHBIX YHCE

Heo6xonumocts okpyriaenus. [IpaBuio okpyriieHUsl HaTypaJIbHBIX YUCE.

CpaBHeHHe HATYPAJIBLHBIX YHCe], CPaBHEHHE ¢ YUCcaoM ()

[ToHsiTHE O CpaBHEHUU UYHCEN, CPABHEHUE HATYPAIbHBIX YUCEII IPYT C IPYTOM U C
HyJIEM, MaTeMaTHYeCKas 3alUCh CPABHEHUM, CIIOCOOBI CpaBHEHUS YHCEIL.

JeiicTBHsI C HATYPAJIbHBIMH YU CJIAMU

CioxxeHue U BBIYMTAHHE, KOMIIOHEHTBI CIIOKEHUSI U BBIYUTAHUS, CBSI3b MEXKIY
HUMH, HAXOXKJIEHUE CYMMBI M PAa3HOCTH, HU3MEHEHHE CYMMBI M PAa3HOCTU MPHU
VM3MEHEHUH KOMIIOHEHTOB CJIOKEHUS U BBIUYMTAHUS.

YMHOXKEHHUE U JIEJIE€HUE, KOMIIOHEHTHl YMHOXEHUS U JCJIEHUS, CBSI3b MEXKIY
HUMH, YMHOKEHHUE U CIIO)KEHUE B CTOJIOMK, JIEJIEHUE YTOJIKOM, TPOBEPKa pe3yJIbTaTa C
MOMOIIIBIO PUKUIAKU U OOPaTHOTO JIEHCTBHSI.

[lepemecTUTENBHBIN ©U COYETATENBHBIM 3aKOHBI CIIOKEHUA W YMHOKCHMS,
pacnpenenuTeNbHbI 3aKOH YMHOXXEHHSI OTHOCHUTEIBHO CIIOKEHHs, OOOCHOBaHUE
aJITOPUTMOB BBITIOJTHEHUSI apU(PMETHUUECCKUX JICHCTBUIA.

CreneHnb ¢ HATypaJbHBIM MOKa3aTeJeM

3anuch 4YWclia B BHJIE CYMMbI Pa3ps/IHbIX CJara€éMbIX, MOPSAJIOK BBIOJIHEHUS
JIEUCTBUN B BBIPAKEHUSAX, COAECPHKAIIUX CTEIEHb, BBIYMCICHUE 3HAYEHUN BBIPAKECHUN,
COAEpKAIUX CTEIEHb.

YucnoBble BHIpaKeHU



UucnoBoe BBIpAKEHUE U €TI0 3HAUCHUE, TTOPSIIOK BHITTOJIHEHUS JECHCTBUIA.

Jlesienue ¢ ocTaTKOM

Jlenenne ¢ OCTaTKOM Ha MHOJKECTBE HATypaJIbHBIX YHCEJ, CBOMCTBA JIEJICHUS C
octaTkoM. [IpakTudeckue 3a7auu Ha JACICHUE C OCTATKOM.

CBoiicTBa M NIPU3HAKH JJIMMOCTH

CBOICTBO JACIMMOCTH CyMMBI (pa3HOCTH) Ha uKcio. [Ipu3Haku genumocTu Ha 2,
3, 5, 9, 10. Ilpuznaku nenumoctn Ha 4, 6, 8, 11. Jloka3aTeabCTBO NPHU3HAKOB
JIeTMMOCTH. Pelenre mpakTHYecKuX 3a1ad ¢ MPUMEHEHUEM MPU3HAKOB JICIIMMOCTH.

PasJio:keHne 4yncia HA MPOCThbIe MHOKUTEIH

IIpocTeie B cocTaBHBIE YKCIa, pemeTo Dparochena.

Pa3znoxenne HaTypalbHOTO YHWCIAa HA MHOXXHUTEIH, Pa3JI0KEHHE Ha IMPOCTHIC
MHOXUTeTH. KonudecTBo nenureneil Yucia, aropuT™ pPasioKeHHUs YKciia Ha IIPOCThIC
MHOKHUTEIIA, OCHOBHAS TeOpeMa apru(METHKH.

AJuire0OpanyecKue BbIPaKEHUA

Hcnonb3oBanne OYKB uIsi 00O3HAUEHMs] YHCEJI, BBIUMCICHHE 3HAYCHUS
aNre0pandecKoro BBHIPAKECHUSI, TPUMEHEHUE anTreOpandecKuX BBIPAKCHHUHN IS 3aIHCH
CBOMCTB apr(METUUYECKUX JACHCTBUH, MpeoOpa3oBaHUE AIreOpandecKuX BhIPAKCHHM.

JlesqiuTesin U KpaTHbIE

JlenuTenb U ero CBOMCTBA, OOIIMI JACIUTENb IBYX U OoJiee 4Kces, HauOOIbIIui
oOIMiA JeNuTeNlb, B3aMMHO TIPOCTHIC 4YHCJIA, HAXOXKJICHHE HaHWOOJBIIETO OOIIero
nenutens. KpatHoe u ero cBoiCTBa, 0011Iee KpaTHOE IBYX U OoJiee uncesl, HAaMMEHbIIIee

oO11iee KpaTHOE, CITOCOOBI HAXOXKACHUS HAMMEHBIIIET0 00IIEero KPaTHOTO.

Apoou

OObIKHOBEHHBbIE IPOOH

Jloiist, yacTh, ApoOHOE YMCIIO, ApoOk. J[poOHOE UMClIO Kak pe3yJibTar JeJeHUS.
[IpaBunbHBIE M HETIPABUIIbHBIE APOOU, CMEIIaHHAs JPOOb (CMEIIaHHOE YUCIIO).

3anuch HATypaJIbHOTO 4HCJIAa B BUAE JpoOM C 3aJaHHBIM 3HAMEHATEIIEeM,
npeoOpa3zoBaHUe CMENIaHHON APOOH B HEMPABUIILHYIO IpoObh U HA0OOPOT.

[IpuBenenue napobeit k oOmeMy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX

TpoOeii.



CnoxxeHrie M BbIYUTAaHUE OOBIKHOBEHHBIX JApoOeil. YMHOXKEHUE U JelieHue
OOBIKHOBEHHBIX JPOOCH.

ApudmeTrueckue AEHCTBHSI CO CMEIIAHHBIMU JPOOSIMH.

Apudmernueckue 1eUCTBU C TPOOHBIMU YHCIIAMHU.

CnocoObl panvOHaNU3aldy BBIYUCIECHUNA W WX MPUMEHEHHE NPHU BBIIOJHEHUN
JICVICTBUM.

JecaTu4HbIE TPOOH

Ilenass u ngpobHas yacTu necATU4YHON apoOu. IIpeoOpazoBaHue NECATUUHBIX
npobeil B 0ObIKHOBEeHHbIE. CpaBHEHUE NECATUUHBIX ApoOei. CrokeHue U BhIYUTAHHE
JNECATUUHBIX JApoOel. OKpyrjieHue NecATHUYHBIX ApoOel. YMHOXKEHHME U JIeJICHHE
JnecaTUUHbIX JIpoOeit. [IpeoOpasoBaHre OOBIKHOBEHHBIX APOOEH B JAECATUUHBIC APOOH.
KoHneuHble 1 6€CKOHEUHBIE JECATHUHBIE JPOOH.

OTHoO1LIeHHE IBYX YHCeT

MacmTab Ha mane u kapte. [Iponopuuu. CBoiicTBa MpONOPIUI, TPUMEHEHNE
IIPOIIOPLIMI ¥ OTHOLIECHHUH ITPU PEILICHUH 33/1a4.

Cpennee apudpmerudeckoe yuced (S yac)

Cpennee  apudmernueckoe  IByX  umced.  M3oOpakeHue  cpemaHero
apu(pMETUYECKOTO JIBYX YMCE HAa YUCIOBOM MpAMOM. Penienne npakTuuecKux 3ajay ¢
npuMeHeHueM cpeaHero apupmernyeckoro. CpenHee apuPMETHUECKOE HECKOIBKUX
qucel.

IIpoueHTbI

ITonsiTne mpoueHTa. Belyucienre NpoueHTOB OT YUCHIA U YUCia 10 U3BECTHOMY
IIPOLICHTY, BBIPAXKEHUE OTHOILIECHHS B IPOLEHTax. PellleHne HECIOXKHBIX NPAKTUYECKUX

3a71a4 C IpOUCHTAMMU.

PanunoHajJbHbBIE YHCJIA

IHonoxuTENBHBIE M OTPUIIATEIbHBIE YHCIA
N3o0pakeHne uncen Ha YUCIOBOM (KOOpAMHATHON) TipsiMoii. CpaBHEHUE YHICEIL.
Mopayne uwuciia, reoMeTpuyeckas HWHTepHperanuss MoAyJs uucia. J[lelctBus ¢

IMOJIOKUTCIIbHBIMU U OTPHUIATCIIbHBIMHU YU CJIaMHU. MHOX€eCTBO OCJIbIX YHUCCII.



IlonsiTtue o pPaluoOHAJIbHOM YHCJIE. HGpBI/I‘IHOC MNpeACTAaBJICHUC O MHOXKCCTBC

PalluOHAJIbHBIX YHUCCII. ]_—[CI‘/’ICTBI/I}I C palOHAJIbHBIMHA 9HCJIaMHU.

HN3mepenusi, IPpUOJIHKEHHsI, OLIEHKH, 3aBUCHMMOCTh MEX/1y BeJIMYHMHAMM.

EnvHuubl u3MepeHuii: TUIMHBI, TUIOMIAaAd, 00beMa, MacChl, BpeMEHHU, CKOPOCTH.
3aBUCUMOCTH MEXY €AMHUIIAMHA U3MEPEHUS KAKIOW BETUYUHBI. 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTh, BpPEMs, PACCTOSHUE; MPOU3BOJIUTEIBLHOCTh, BpeMs, paboTa;
1IEHa, KOJINYECTBO, CTOUMOCTb.

3anaun Ha Bce apudMeTHdecKue JeHCTBUS

Pemenne TEKCTOBBIX 3ajad apupMETHYECKUM crnocoboM. Vcrnonb3oBaHue
TaOJUIl, CXEM, YEpPTEKEU, APYTrUX CPEACTB NPEACTaBICHHUS JAaHHBIX NPHU PELICHUU
3a/1a4u.

3amayu HA IBUKEeHME, PA00OTY M MOKYNKHU

Peliienrie HECIOKHBIX 3a/1a4 HA JIBUKEHUE B MPOTUBOIMOJIOKHBIX HANPaBICHUSIX,
B OJTHOM HANpABJIEHUU, JBIKCHHUE IO PEKE MO TECYCHUIO M MPOTHUB Te€ueHUs. PemieHue
3a/1a4 Ha COBMECTHYIO paboTy. [Ipumenenue npobeit mpu pemieHun 3a1ad.

3amaum HA YACTH, 10JIH, MPOLEHTHI

Pemienue 3a7a4 Ha HaXOXKJICHHE YACTU YKCJIA W YMCIIA TIO €ro 4acTu. PereHue
3a/1a4 Ha MPONEHTHI U A0Ju. [[puMeHeHue mponopuuii mpu penieHun 3aaad.

Jlornueckue 3a1a4u

PemieHne HECIOXKHBIX JIOTUYECKUX 3ajad. PelleHue JIOTMYeCcKuX 3aj1ad C
OMOIIbI0 rpadoB, TAOIUII.

OcHOBHBIE METO/IbI pelleHusi TEKCTOBbIX 3a4a4: apuPpMETHUYECKUi, nepedop
BapUAHTOB.

DJeMeHTbI AJIreophbl.

Hcnonp3oBanne OykB aiii  O0O3HAuY€HUs 4YMCEN; JUIsl  3allCH  CBOMCTB
apupmMeTnyecKkux AecTBUi. ByKkBEeHHbIE BbIpaKE€HUS (BBIPAKEHHUSI C MEPEMEHHBIMU).
UucnoBoe 3HayeHHEe OYKBEHHOTO BBbIpaXECHHUS. YpaBHEHHE, KOPEHb YpaBHEHUS.
HaxoxaeHue HEeU3BECTHbIX KOMIIOHEHTOB apU(pMETHUYECKUX IeHCTBUN. JlekapTOBbI
KOOpPAMHATBI Ha IUIOCKOCTH. IloCTpoeHHMe TOYKM HO €€ KOOpAMHATAM, OIpEIEIICHUE

KOOpAMHAT Ha TOYKHU ITIJIOCKOCTH.



OnucareabHas cratuctTuka. BeposstHocth. KomMOMHaTopuka. MHoXKecTBA.

[IpeacraBnenre AaHHBIX B BuAe Tabimu, quarpamMm. CronOyaTble W KPYTOBBIE
nuarpammsel. M3Brneuenne uHpopmanuu u3 auarpamm. M3oOpaxeHue auarpaMM II0
YUCJIOBBIM JaHHBIM.

[lonsiTue 0 ciy4ailHOM ombITeé W COOBITUU. JlOCTOBEpHOE W HEBO3MOKHOE
coopiTusa. CpaBHeHME 1IaHCOB. PemieHne KOMOMHATOpPHBIX 3ajad mepebopom
BApUAHTOB. MHOXECTBO, 3JIeMEHT MHO)ecTBa. [lycroe mHoxkecTBO. [lomMHOMXKECTBO.
OObequHEeHHE M IEepeceYeHHe MHOXKeCTB. WIumocTpanuu OTHOIIEHUH MEXAy

MHOJXCCTBaMH C IIOMOIIbIO JHarpaMm Sﬁﬂepa-BeHHa.

Harasininas reomerpus

@urypsl B OKpyXkaromeM Mupe. Harmsnnele mpencraBieHus o (urypax Ha
IJIOCKOCTU: MpsMasi, OTPE30K, JIy4, YIOJI, JOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
YUeThIpexXyrojbHUK, NPSAMOYIOJIBHUK, KBagpaTr. TpeyrojibHHUK, BUIBI TPEyTrOJIbHUKOB.
[IpaBunbHBIE MHOTOYTOJBHUKH. 300pa’keHHE€ OCHOBHBIX TI€OMETPUYECKUX (Uryp.
B3auMHOe pacnonokeHue IByX NPSIMBIX, JBYX OKPYKHOCTEH, MPAMON U OKPY>KHOCTH.
JnuHa otpes3ka, nomaHou. Egunniel wusMepenus iuHbl. [locTpoeHue oTpeska
3aaHHOW IMHBL. Bunbl yrios. ['pagycHas mepa yria. I3mepeHnre u mnoCTpoeHne yrioB
C IIOMOILIBIO TPAHCIIOPTHUPA.

[lepumerp MHOTOyrOoNbHUKA. [loHATHE TUIOMIAAU (UTYPBI; €AUHUIBI U3MEPEHUS
wiomanu. [lnomanes npsmMoyroybHrKa, kBajapata. [IpubnmkeHHoe u3MepeHue miouaiu
dburyp Ha kieT4yaroi Oymare. PaBHoBenukue QUrypsl.

Harnsguele  mpeactraBieHMss O NPOCTPAHCTBEHHBIX  urypax:  Kyo,
napajuiefienunes, nNpusMa, nupaMmuaa, mwap, cdepa, KoHyc, muuHAp. M3o0paxenue
npocTpaHcTBeHHbIX (uryp. Ilpumepsl ceyenuil. Muororpanauku. I[IpaBuiibHbBIE
MHOT'OTpaHHUKU. [[puMepbl pa3BepTOK MHOTOIPAHHUKOB, LIMJIMHAPA U KOHYCA.

[Tonstue o6beMa; equHUIIBI 00beMa. OObEM NMPSAMOYTOJLHOTO MapaliesenuIesa,
kyOa.llonstue o paBeHnctBe (uryp. LlenTpanbHas, oceBas U 3epKaibHAs CUMMETPUU.
N300paxeHre CHMMETPUYHBIX QUTYD.

Pelenne nmpakTUYECKUX 3a]a4 ¢ MPUMEHEHUEM MPOCTEUIINX CBOMCTB QuUryp.



MarTeMaTHKAa B MCTOPHYECKOM PA3BUTHH

[TosBnenne mmdp, OykB, uepormM(poOB B MPOIECCE CUYETAa W PaCIpEACIICHUS
npoayktoB Ha [IpeBHeM bimxuem Boctoke. CBsizb ¢ HeonmuTrueckoi peBOIIOLMEH.

Poxnenne mectunecsTepuuHO cUCTEMbl cuuciieHus. [losgBieHune necaTUYHOU
3aIMCH YHCE.

Poxnenue u pazsutue apudmeruku HatypanbHbix uucen. HOK, HOJI, npocteie
gyucna. Pemero Opatocdena.

[TosiBIeHWEe HYJS W OTPHUIATENBHBIX YUCEN B MaTeMaTUKe IPEBHOCTH. Poib
Huodanta. [louemy (—1)(—1) =417

Hpo6u B BaBunone, Erunrte, Pume. OTkpbiTHE NecATUYHBIX poOen. CTapruHHbIE

cucteMsl Mep. JlecsTuuHble 1poOUu U MeTpuyeckas cuctema mep. JI. MarHuikui.

Copaep:xanue y4eOHOIro mpeamera
5 kanace

1. HatypaJjbHble yucaa u mKajsbl (15 49)

Harypanpuble uncia u ux cpaBHeHue. ['eomerpuueckue GUIypbl: OTpPE30K,
npsiMasi, 1y4, TpeyroiabHukK. Mi3mMepenue u nocrpoenue orpe3koB. KoopauHaTHBIN Tyd.

[lens: cuctemaTu3upoBaTh U OOOOIIUTH CBEAEHUS O HATYpPaIbHBIX YHCIAX,
MOJyYEHHbIC B HAYaJIbHOW IIKOJIC, 3aKPENUTh HABBIKA IIOCTPOEHUS U HU3MEPEHHS
OTPE3KOB.

CucreMarn3anus CBEICHUI O HATypaJbHBIX YMCJIaX MO3BOJIIET BOCCTAHOBUTH Y
OoOy4JaronMxcsi HAaBBIKK YTCHUS W 3allCH MHOTO3HAYHBIX YHUCEN, CpPaBHECHMUS
HAaTypaJbHBIX YHCEN, a TaKXe HABBIKM HW3MEPEHUS M IIOCTPOCHUS OTPE3KOB.
PaccmarpuBaroTcsi mpocrteiiime KOMOMHATOpHbIE 3alayd. B Xxole u3ydeHus TeMbl
BBOJISITCSL MIOHATUS KOOPJIAWHATHOIO JIy4d, €AMHUYHOTO OTpPE3Ka U KOOPIAWHATHI TOUYKH.
3nech HaumHaeTcs (OPMUPOBAHUE TAKMX BAXKHBIX YMEHMM, KaK YMEHHUS HauyepTUTh
KOODAMHATHBIA JIyd W OTMETUTh HAa HEM 3aJaHHblE 4YHMCJIa, Ha3BaThb YHCIIO,
COOTBETCTBYIOIIECE JAHHOMY JIEJICHUIO HA KOOPJAHUHATHOM JIyYe.

2. Cj10’keHue U BbIYUTAHUE HATYPAJIbHBIX Yucea (21 u)

CroxeHre M BbIYMTAaHUE HATypaJbHBIX YKCEN, CBOWCTBA ClOXEHHUs. PemieHue
TEKCTOBBIX 3a7ad. UMCI0BO€ BbIpak€HHE. DYKBEHHOE BBIPAKEHUE U €r0 YHUCIOBOE
3Ha4YeHue. Pelienne TMHENHBIX YPaBHEHHM.

[lenb: 3akpenuTh M pa3BUTh HABBIKU CIIOKEHUS W BBIYATAHUS HATYPAJIbHBIX
yucel.

Haunnas ¢ 23TOM TeMbl OCHOBHOE BHHMAHHUE YICIAECTCA 3aKPEILUICHUIO
aNTOPUTMOB apu(PMETHUECKUX JEUCTBUN HaJ MHOTO3HAYHBIMU YHCIIAMH, TaK KaK OHU
HE TOJIbKO HUMEIOT CaMOCTOSATEIbHOE 3HAaY€HUWe, HO W ABISIOTCA 0a3od s
dbopMHUpOBaHUS YMEHUI MPOBOJIUTH BBIYUCIEHHUS C JECATUYHBIMH ApoOsMu. B 3ToM



TeMe HauMHaeTcsl ajreOpaumveckas MOJrOTOBKA: COCTaBlIeHWE OYKBEHHBIX BBIPAXKEHUU
0 YCIOBUIO 3aJa4, pEIICHWE YpaBHEHUH HAa OCHOBE 3aBUCHUMOCTU MEXKIY
KOMIIOHEHTaMU JIUCTBUH (CI0KEHHUE U BRIYUTAHUE).

3. YMHO:KeHUe U JleJieHHe HATYPAJIbHBIX ynces (27 )

YMHOXKEHHE U JICJICHUE HATYypaJIbHBIX YMCEI, CBOMCTBA YMHOKEeHUA. KBagpar u
Ky0 uucna. Perienne TeKCTOBBIX 3a/a4.

Llenp: 3akpenuTh ¥ pa3BUTh HAaBBIKM apUPMETHUECKUX JICHCTBUH C
HaTypaJlbHbIMU YUCJIAMHU.

B 510l TEMe POBOAMTCS 1ENEHANIPABICHHOE PA3BUTHE U 3aKPEIUICHHE HABBIKOB
YMHOXKEHHSI U JIEJICHUS] MHOTO3HAYHBIX 4YKcell. BBOASATCS MOHATUS KBajgpara M KyOa
yucna. [Iponomkaerca pabora mo GOpMHUPOBAHUIO HABBIKOB PELICHUS YpaBHEHUI Ha
OCHOBE 3aBHCHMOCTH MEXIY KOMIIOHEHTaMH ACHUCTBUIl. Pa3BHUBalOTCS yMEHUS pelIaTh
TEKCTOBBIE 3a7]a4M, TPEOYIOIMEe MOHUMAHUS CMBICJIAa OTHOIIIEHUH «00JIbIle Ha... (B...)»,
«MEHbIIE Ha... (B...)», a TaKXe 3aJa4d Ha HW3BECTHHIC OOYYaIONIUMCSI 3aBUCUMOCTHU
MEXIY BEJIMYMHAMU (CKOPOCTBIO, BPEMEHEM U PACCTOSHHUEM; LIEHOM, KOJIMYECTBOM U
CTOMMOCTBIO TOBapa M Ap.). 3ajauyd pemarTcs apudmerndeckuMm crnocodoom. Ilpu
pPEIIEHUH C MOMOUIBI0 COCTABJICHMS YPABHEHUM TaK HA3bIBAEMBIX 337a4 Ha YacTu
yJalecss BIIEPBbIE BCTPEUAIOTCS C YPaBHEHMSIMU, B JIEBYIO YacTh KOTOPBIX
HEU3BECTHOE BXOJUT JBAXK/bl. PelIeHnio Takux 3a7a4 NpeIlecTBYIOT MPeoOpa3oBaHms
COOTBETCTBYIOIINX OYKBEHHBIX BBIPAKCHUI.

4. Ilnomaau u 00beMbl (12 4)

Boruucnenuss mo dopmynam. Ilpsmoyronphuk. I[lnomans npsMOYroJibHHUKA.
EnuHuLb I1omanei.

Lens:  pacmupuTh  TpeACTaBICHHS  oOydarommuxcsi 00  U3MEpeHUu
r€OMETPUYECKUX BEJIMYMH Ha TMpPUMEpPE BBIYUCIICHHS IUIOMAAEH U OO0BEMOB U
CUCTEMATU3UPOBATH U3BECTHBIE UM CBEJICHUS O €IMHUIAX U3MEPEHMUS.

[Ipy w3ydeHuH TeMbl Yyyaluecs BcTpedaroTcs ¢ (opmynamu. Hapbiku
BBIYMCIIEHUS 10 (opMysaM OTpadaThIBAIOTCS MPHU PEIICHHH T'€OMETPUYECKUX 3ajad.
3HaYUTEIbHOE BHUMAHHUE YyJeiseTcs (POPMUPOBAHHMIO 3HAHUN OCHOBHBIX €IWHUIL
U3MEPEHUS M YMEHHUIO TEepedTH OT OAHUX EIAUHUIl K JIPYTMM B COOTBETCTBUU C
YCJIOBUEM 3a7a4H.

5. OObIKHOBeHHBIE Apo0Hu (23 4)

OxpyxHocTb U Kpyr. OOblkHOBeHHass ApoOb. OCHOBHBIE 3aJauyd Ha JIPOOU.
CpaBHeHHe OOBIKHOBEHHBIX JIpoOei. CiiokeHre U BhIUMTAaHUE APOOEH ¢ 0JIMHAKOBBIMU
3HAMEHATEIIAMHU.

[{ens: MO3HAKOMHUTH OOYYAIOIINXCS C TIOHATHEM JPOOH B 00bEeMe, TOCTATOYHOM
JUTSI BBEJICHUS JIECATUIHBIX IPOOCH.

B nanHOI Teme m3ywaroTcs CBEIEHUS O NPOOHBIX YHCIIaX, HEOOXOAMMBIC IS
BBEJICHUSI JCCATUYHBIX ApoOeit. Cpenu GopMuUpyeMbIX yYMEHUN OCHOBHOE BHHMAHHE
JIOJKHO OBITh MPUBJIEYEHO K CPABHEHHIO JIpo0Oei C OAMHAKOBBIMU 3HAMEHATENSIMU, K
BbIJICJICHUIO 1eJoM yacTu yucia. C NOHMMAaHUEM CMbICHAa JApoOM CBSI3aHBI TPHU
OCHOBHbBIE 3aJ]aud Ha JIpoOH, OCO3HAHHOTO PEIICHUS KOTOPBIX BaXKHO JOOUTHCS Yy
oOyyJarommxcs.

6. decaruunbie apoou. Cjio:keHue U BbIYUTAHKE AeCITUYHBIX Apodei (13 4)

Hecsatuunass apo6b. CpaBHEHHE, OKpYIJIEHHE, CIEKEHUE U BbIYUTAHHE
JNEeCATUYHBIX ApoOei. PelieHre TeKCTOBBIX 3a/1ad.



Lens: BbIpaOOTaTh yMEHUS 4YUTaTh, 3alUChIBaTh, CPABHHUBATh, OKPYIJIATH
JECATUYHBIC TPOOH, BHITIONHATH CI0KCHNE U BEIYUTAHKE JIECATUYHBIX JPOOEH.

[Ipu BBeneHUM ACCATHYHBIX APOOCH BaKHO JOOUTHCS y OOYYAIOIIMXCS YETKOTO
MPECTABICHUS] O JECATUYHBIX pa3psAllax pacCMaTPUBAEMbBIX YHCEN, YMEHUU YUTATh,
3alUChIBaTh, CPABHUBATH JIECATUYHBIE ApoOu. [loguepkuBas CXOJICTBO NEUCTBUN HaJl
JECATUYHBIMH JIPOOSMH C JEHCTBUSAMH HaJl HATypadbHBIMHU YHCIAMHU, OTMEUYACTCS, YTO
CJIOKEHHUE JECATUIHBIX TPOOEH MOAUYUHSCTCS MEPEMECTUTEIBHOMY U COYETATCIIBHOMY
3akoHaM. OnpeAeneHHOe BHUMAHUE YJIENAETCS PEUIEHUI0 TEKCTOBBIX 3a7ay Ha
CJIOKEHUE U BBIYMTAHUE, JAHHBIC B KOTOPBIX BBIPAKEHBI JECATUUHBIMU Apo0siMu. [Tpu
W3YUYEHUU OIEpalliu OKPYIJICHHs YMCIIa BBOJAUTCS HOBOE MOHSTHE — «IPUOIMIKEHHOE
3HAUEHHUE 4YHUCJIa», OTPA0aTHIBAIOTCS HABBIKU OKPYTJIEHUS JECATUYHBIX JIpoOer 0
3aIaHHOTO AECATUYHOIO pa3psaa.

7. YMHOKeHHUeE U JIeJIeHUe TeCATUYHBIX Jpoodeii (26 4)

VYMHOXKEHHE | JACICHHUE JECATUYHBIX Jpobei. CpemHee apudpMeTHUIECKOE
HECKOJIBKUX 4Hce. Perenne TeKCTOBBIX 3a7ad.

[lenb: BeIpabOTaTh YMEHUS YMHOXKATh U JCIUTh IECITUYHBIC JTPOOU, BHITTOIHATH
3a/IaHUsl HA BCE JICUCTBUS C HATYPaJbHBIMU YHCIAMU U IECITUIHBIMU APOOSIMHU.

OcCHOBHOE  BHMMaHHUE  TMPUBIEKAETCA K  alTOPUTMUYECKOH  CTOpPOHE
paccMaTpuBaeMbIX BOMPOCOB. Ha HECIOXHBIX MpUMepax OTpadaThIBACTCS IPaBUIIO
IOCTAHOBKM 3aIISITOM B pe3yJibTaTe AeucTBUsA. KpoMe TOro, mpomoiKaeTrcsi pelieHue
TEKCTOBBIX 3aJlad C JaHHBIMH, BBIPAXKEHHBIMHU JCCATUYHBIMU JpoOsMu. BBoautcs
MOHSTHE CPEJTHEr0 apu(PMETUUECKOT0 HECKOJIBKUX YUCEN.

8. UHCTpYMEHTHI 1Jis1 BbIUMCcJIAeHuil U usmepenui (17 1)

HauanbHble cBeleHUSI O BBIYMCICHUAX Ha KalbKynsTope. [Iponentsl. OCHOBHbIE
3a/layu Ha MpoIeHTHl. [Ipumepsl Tabnuil U AuarpaMM. YToJI, TpeyrojibHUK. BenuunHa
(rpamycHas mepa) yria. Enununbl usmepenus yriaos. M3mepenue yrinos. I[loctpoenue
yrJjia 3aIaHHOM BEJIMYUHBI.

[enb: cdhopmupoBaTh yMEHHS peliaTh NPOCTEHINME 3aJauyd Ha TMPOLICHTHI,
BBITIOJTHSTh U3MEPEHUE U MOCTPOCHUE YTIIOB.

VY oOyuarommxcsi BaXHO BBIPaOOTATh COJIepKATEIbHOE IOHMMAHHUE CMBICHA
TepMUHA «TIPOLEHT». Ha 3Toil 0OCHOBE OHM JOJKHBI HAYYUTHCS peIlaTh TPU BUA 3a7a4
Ha TPOLIEHThI: HAXOAUTh HECKOJIBKO MPOIICHTOB OT KaKON-TMOO BEJIWYWHBI; HAXOJUTh
YHUCJI0, €CJIU U3BECTHO HECKOJIBKO €T0 MPOIEHTOB; HAXOIUTh, CKOJIBKO MPOLIEHTOB OJHO
YHUCJIO cocTaBisgeTr otT jApyroro. Ilpomomkaercs paboTa 1O pacro3HaBaHUIO M|
M300pKEHUIO U TeoMeTpudeckux ¢uryp. BaxkHo yaenuth BHUMaHue (HOpMUPOBAHHUIO
YMEHHI MPOBOAUTH MU3MEPEHHUS M CTPOUTH YIUbl. JlMarpamMmbl Aal0T NpPeACTaBICHUS
OOy4JaronuMMcsi O HArjsiTHOM H300pKCHHH pPaCIpeeNICHUsI OTIACIbHBIX COCTABHBIX
yacTell KakoW-HUOyAbh BEIUYHMHBL. B ympaXHEHUSX CleIyeT IIHMPOKO HCIOIh30BATh
CTaTUCTUYECKUI MaTepuai, MyOJMKyeMblii B ra3erax M JKypHajnax. B kiacce,
00€CTICYCHHOM  KaJIbKYJIITOpAaMHM, MOXXHO HAy4YWUTh IIKOJBHUKOB HCMOJb30BaTh
KJIBKYJISITOP NP BBIMOJHEHUH OTAEIBHBIX apu(PMETHUECKUX TCUCTBUM.

9. IloBTOpenne. Pemenne 3axau (16 )

[enb: TloBTOpeHue, 0000IIEHNE U CUCTEMATU3allUsl 3HAHUM, YMEHUM U HaBBIKOB
3a Kypc MaTeMaTHKHU 5 KJacca.



Conep:xxanmne y4eOHOIo nmpeamera
6 kiacc

1. Jeqaumocts yuces(20 yac)

Jenurenu u kpatHeie yncia. OOmui genurens U oduiee kpatHoe. [IpuzHaku
nenuMocTr Ha 2, 3, 5, 9, 10. IIpocteie u coctaBHbIe uncia. Pa3noxenue HaTypabHOTO
Yyucia Ha MPOCTbIE MHOKUTEIH.

Ocnoenas yenb — 3aBEpIINTh U3YUEHHE HATYpaJIbHBIX YMCEIl, HOATOTOBUTH OCHOBY JJIS
OCBOEHUS IEUCTBUIN C OOBIKHOBEHHBIMH JIPOOSIMHU.

2.CnoxeHue M BbIYMTaHUe APo0eii ¢ pa3HBLIMU 3HAMeHaTe s iMu (22 yac)

OcHoBHoOe cBocTBO ApoOu. CokpatieHue apodei. [IpuBenenue apodeli k ooieMy
3HaMmeHateno. [loHaTre o HauMeHbIeM O0IIEM 3HaMEHATEeIe HECKOIbKUX JAPOOEH.
CpaBnenue apo0Oeii. CloxkeHue 1 BeluuTaHue apo0eid. Perenue TeKCTOBBIX 3a4ad.
OcHosHas yenvb — BRIPAO0OTATh MPOYHBIC HABBIKHM MPEOOPa30BaHUS APOOCH, CITOKCHHS U
BBIYUTAHUS IPOOEii.

3. YMHO:KeHUe U JieJieHHe 00bIKHOBEHHBIX JIpooeii( 32 yac)

YMHOKEHHE U JieJIeHHe OOBIKHOBEHHBIX JIpoOeit. OCHOBHBIE 3a/1auu HA IPOOH.
OcHoeHas yenb — BEIPaOOTATh MPOYHBIC HABBIKU apU(PMETUUECKUX NEUCTBUM C
OOBIKHOBEHHBIMU JPOOSIMU U PEIICHUSI OCHOBHBIX 3a/1a4y Ha JAPOOU

4. OTtHomeHus1 u nponopuuu (19 gac)

[Tponoprius. OCHOBHOE CBOMCTBO MpONOpLMH. PelieHue 3a1a4 ¢ MoMOIIbIO
npornopiuu. [Touarue o npsiMoii 1 06paTHOM MPONMOPIUOHATHFHOCTH BEJIMYUH. 3a1a4u
Ha npornopuun. Macitad. opmyIisl IJIMHBI OKPYKHOCTH U TUIomaan kpyra. [lap.
Ochosnas yenb — chOpMUPOBATH MOHATUS TIPOMOPIUHU, TIPSIMON U 0OpATHOM
MPOMOPUHUOHAIIBHOCTH BEJIMYMH.

5. IlosoxuTe/IbHBIE M OTPpULATEIbHBIE Ynca ( 13 yac)

[lonoxurenbHbIe U OTpULATENBHBIE yncaa. [[poTuBononoxkueie uncna. Moayns unciia
U ero reomerpudeckuid cMbici. CpaBHenue unced. Llensie uncna. M3o00paxkenne yucen
Ha KoOpAuHATHOU npsiMoi. KoopanHaTta TOUKw.

OcHosHas yenb — PaCIIMPUTD MIPEACTABICHUS YUALIUXCS O YHCIIE ITyTEM BBEICHUS
OTPULIATENBHBIX YUCET.

6. C.]'IO)KCHI/IC H BBIYMTAHUEC MOJOKHUTECJIbHBIX U OTPHHATCIbHBIX YHCEJI
(11 4ac)

CJ'IO)KGHI/IC W BBIUYUTAHUC ITOJTOKUTCIIbHBIX U OTpI/II_[aTeJIBHBIX YHUCCII.
OCHOSHCZ}Z ueilb — BBIpa6OTaTB HpOLIHBIC HABbLIKH CJIIOKCHUA U BHIUUTAHUA
ITOJIOKUTCIIBHBIX U OTpI/ILIaTeJ'IBHBIX YUCCJI.

7. YMHOXKeHUe U JieJIeHUEe MOJI0KUTEIbLHBIX U OTPUIaTeabHbIX uncea(12 yac)
YMHOXEHHE AECATUYHBIX MOJIOKUTEIBHBIX U OTPULATENIbHBIX uncen. [lonarue o
paumoHanbHOM yucie. [lecaTnuHoe npubimxenne 0ObIKHOBEHHOU apobu. [Ipumenenue
3aKOHOB apU(PMETHUYECKUX IEUCTBUM JJIsl pallMOHATU3AIlMN BEIYUCIICHUH.



OcHosHas yenb — BbIpad0TATh MPOUYHBIE HABBIKU apU(PMETUUECKUX IEUCTBUI ¢
MOJIOKUTEIIBHBIMU U OTPULIATEIIbHBIMU YU CIIAMH.

8. Pemienue ypasuenui (15 yac)

[Ipocreiinme npeoOpa3zoBaHus BBIPAXKEHUI: paCKpbITUE CKOOOK, PUBEICHNE
noI0OOHBIX ciaraeMbIx. Pemienue nuueiHbIx ypaBHeHu. [Ipumeps! pernenus
TEKCTOBBIX 337124 C IIOMOIIBIO JTUHENHBIX YPAaBHEHUN.

OcHogénas yenb — NOATOTOBUTH YUalllUXCsl K BBIIIOJIHEHUIO TPE0OPa30BaHUN
BBIPAKCHUH, PEIICHUIO YPABHECHUM.

9. Koopaunatsl Ha miockoctH (13 gac)

[TocTpoeHne nepreHANKYJIIpa K MPSAMOK U MapauIeIbHBIX MPSMBIX C IIOMOIIBIO
YePTESKHOTO TPEYroJbHUKA U IMHEHKU. [IpsMoyrosibHas cucTeMa KOOpIMHAT Ha
IJIOCKOCTH, adcIucca U opAanHaTa Toukd. [Ipumeps! rpadgukoB U aparpamMmm.
OcHosHas yeib — MMO3HAKOMHUTH YUAIUXCS ¢ IPSMOYTOJIBHONW CHCTEMOM KOOpAMHAT Ha
MJIOCKOCTH.

10. IToBTopenue (13 uac)
Lens: IloBTOpeHue, 0600IMEeHNe U CHCTEMaTU3aIls 3HaHUH, YMEHUH U HaBBIKOB
3a Kypc MaTeMaTukH 6 Kiacca.



Tematuueckoe IIJIAaHUPOBAHUEC C OIIPCACIICHNEM OCHOBHBIX BUJOB ACATCILHOCTH

5 knacc, 5 4acoB B HEACIIIO

Paznen Kon Tewmbr Kon-Bo | OcHOBHBIE BU/IBI JEATEIHLHOCTU
-BO qac oOy4aroruxcst ( Ha ypOBHE
yac YHHUBEPCAIbHBIX YUCOHBIX JCHCTBHY
OB
81. 1.1 O6o3HaueHUE 1 OnuceiBaTh CBOMCTBA
Harypanpubie |15 | HaTypaJIbHBIX YHCEN HaTypanbHOTO psiga. BepHo,
yycna u 1.2 . Knaccel v pazpsaabr | 1 HCIIOJIb30BaTh B PEYM TEPMHUHBI:
IITKAJTBI B 3aIIMCU HATYPaJIbHBIX 1udpa, yncio, Ha3bIBaTh KJIACChI
YHCeN U pa3ps/ibl B 3aIIUCU
1.3. Utenue u 3anuch 1 HATYpaJIbHOTO yncia. Yurats u
HaTypaJIbHBIX YHCEII 3alUChIBaTh HATYpaJbHbIE YHCIIA,
1.4 Otpe3ok. JlnuHa 1 OIIpeAEIATh 3HAYHOCTh YUCIIA,
OTpe3Ka CpaBHUBATh U YIOPSIIOYMBATh UX,
1.5 IToctpoenue 1 IrpaMMaTHYCCKH IIPaBUIJIBHO
OTPE3KOB C NOMOIIBIO JUTAaTh BCTPCUAIOINHCCA
JIMHENKH U [APKYJIS MaTEMAaTUYECKUE BHIPAKCHUS.
1.6 TpeyroabHUK 1 Pacnio3HaBaTh Ha yepTexax,
PUCYHKAX, B OKPY’KalollleM MUPE
reoMeTpruiecKue GUTryphl: TOUKY,
OTPE30K, MPSMYIO, Iy,
IJIOCKOCTh, MHOTOYTOJIbHUK.
1.7 IlmockocTs, npamasi. | 1 [IpuBOINTH MPUMEPHI AHAJIOTOB
reOMETPUYECKUX (UTYp B
1.8 JIyu 1 oKpy»katoieM mupe. M300paxartsb
1.9 Ilxamsl 1 reomerpuyeckue 1.3 purypsl u ux
1.10 KoopauHaTHbIH 1 KOH(UTYpaluy OT PyKH H C
JIy4. Koop JTUHATHI HCIIOJIB30BAHHUCM YCPTCIKHBIX
1.11 Enunaniel Macesl 1 MHCTPYMEHTOB. M300paxars
1.12 MeHbl1Ie unu 1 reOMeTpH- YeCKre GUrypsl Ha
GOJIBIIIE KJeryaroi Oymare. M3amepsaTs ¢
1.13 CpaBHerue 1 MOMOIIIbIO UHCTPYMEHTOB U
HATYDAJIbHBIX THCE CpaBHUBATh JJIMHBI OTPE3KOB.
1.14 TlonroToBKa K 1 CTpouTh OTpE3KH 3aJaHHOM
KOHTPOJIbHOM paboTe JUTAHBI C TIOMOIIBIO IMHEHKHU 1
1.15 KoHTposibHas 1 UpKYyJs. Beipaxkats oHU

pabota Nel. ITo Teme: «
YwucrioBbie 1 OyKBEHHBIC
BBIPKCHHS

€UHULIBI U3MEPEHUS JJTUHBI
yepes apyrue. [lonp3oBarees
Pa3IMYHBIMH IIKAJIAMHU.
OnpenensiTe KOOpANHATY TOUYKH
Ha JIy4e U OTMEYATh TOUKY IO €€
KoopauHate. Beipaxats oqHH
€IVMHHIBI U3MEPEHHS MACChI Uepe3
npyrue. BeimonHaTs nmepedop Bcex
BO3MOXHBIX BAPHAHTOB JJIsI




nepecuyéra 0ObEKTOB WIIH
KOMOMHAITUH, BBIACISITH
KOMOUWHAIINY, OTBEYAIOIIHE
3a/IaHHBIM YCIIOBUSIM. Permath
TEKCTOBBIC 33J1a4u
apumeTnyecKkuMu croco0amu.
AHaIM3UPOBATh U OCMBICIIUBATh
TEKCT 3aJ1auH,
nepeopMyIMpoBaTh yCIOBHE,
U3BJIEKATh HEOOXOIUMYIO
nH(popMaIuio, MOJECIUPOBATh
YCJIOBHE C TIOMOIIIBIO CXEM,
PUCYHKOB, pE€aJIbHBIX MPEIMETOB,;
CTPOUTH JIOTUUYECKYIO IIETTOUKY
pacCyKJI€HUN; KPUTUUECKU
OIICHUBATH MOJYYECHHBIN OTBET,
OCYILIECTBIISITh CAMOKOHTPOJIb,
MIPOBEPSIs OTBET HA COOTBETCTBHUE
YCJIOBUIO. 3alKChIBaTh YUCIIA C
MTOMOIIIBI0 PUMCKHUX ITUDDP.
UccnenoBate npocreime
YHCJIOBBIE 3aKOHOMEPHOCTH,
MIPOBOJIUTH YUCIIOBBIC
AKCIIEPUMEHTHI

§ 2. CnoxeHue
Y BBIYMTAHUE
HaTypajlbHbIX
qucen
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2.1 AHanu3 KOHTPOJIbHOMN
pabotsl. CrnoxxeHue
HATYpaJIbHBIX YHCEN U
€ro CBOMCTBA

2.2Pa3J10KeHue YKucJia mo
paspsiaam

2.3 Haxoxneuue
HEU3BECTHBIX
KOMIIOHEHTOB JEMCTBUU

2.4 CBOWCTBA CJIOKEHUS

2.5 Penrerne TEKCTOBBIX
3a/1a4 apu(PMeTHIECKUM
crrocooom

2.6 Beruntanue
HATypaJbHBIX YUCET

2.7 CBOWCTBA BHIYUTAHUA

2.8 PerlieHne TeKCTOBBIX
3a/Ja4 Ha CJIOKEHUE U
BBIYUTAHUE

2.9 IloaroroBka K
KOHTPOJILHOM paboTe

2.10 KontposbHas

BEITTIOIHSATE CIIOKEHHE U
BBIUUTAHUE HATYPAIbHBIX YHCE.
BepHo ncnonp30BaTh B peun
TEPMHUHBI: CYyMMa, CJIaraeMoe,
Pa3HOCTh, YMEHBIIIAEMOE, BbI-
YUTAEMOE, YUCIIOBOE BHIPAXKEHNUE,
3HAYEHHE YUCIIOBOTO BBIPAKEHHUS,
YpaBHEHHUE, KOPCHb YPABHCHUS,
MIEPUMETP MHOTOYTOJIbHUKA.
YcranaBiauBaTh B3aUMOCBSI3U
MEXAY KOMIIOHEHTaMH U
pPE3yJIbTaTOM MPH CIOKEHUU U
BBIUMTAHWU, UCIIOJIb30BaTh UX JJIS
HaXO0XXJICHUS HEM3BECTHBIX
KOMITOHEHTOB JICICTBHUH C
YUCJIOBBIMU U OYKBEHHBIMHU
BbBIpOKEHUAMU. DOPMYyIUPOBATH
MEPEMECTUTENBHOE U
COYEeTaTeILHOE CBOMCTBA
CJI0’KEHHUSI HATYPAJIbHBIX YUCEIL,
CBOWCTBA HYJISI IPU CIOKEHUH.
@opMyIMpOBaTh CBOWCTBA




pabota No2 1o Teme:
«Cnoxenue u
BEIYMTAHUE HATYPATHHBIX
JUCEI»

2.11 Ananus
KOHTPOJILHOM pabOTHI.
UucioBbI€ BBIPaKEHUS

2.12 BykBeHHOE
BBIPKEHUE U €r0
YHCJIOBOE 3HAYEHUE

2.13 CocraBnenue
OYKBEHHBIX BBIPKCHHM
110 YCIIOBHIO 33/Ia4H

2.14 bykBeHHas 3anKCh
CBOMCTB CIIOKEHUS U
BBIUHUTAHUSA

2.15 Ucnonp3oBanue
CBOMCTB MPH YNPOILICHUU
OYKBEHHBIX BBIpAKEHUM

2.16 Pemenue
KOMOMHATOPHBIX 33124

2.17 YpaBuenue. Kopenp
ypaBHEHUS

2.18 PemeHue
YpPaBHEHUMU

2.19 Pemrenne
TEKCTOBBIX 3aJ1a4 C
TTOMOIIIBIO COCTABJICHUS
ypaBHEHUI
2.20.Pemienne
KOMOMHATOPHBIX 3aj1a4.
ITonroToBka k
KOHTPOJIbHOH padoTe.

2.21. KoHTponbHas
pabota Ne3 1o Teme: «
YucnoBbie U OyKBEHHBIE
BBIPAXKEHUS

BBIYMTAHUS HATYPaJIbHBIX YHCEIL.
3anuchIBaTh CBOMCTBA CIIOKEHUS
Y BBIYMTAHMS HATYPAIbHBIX YHACEI
C TIOMOIIIBIO OYKB,
npeoOpa3oBEIBATh HA UX OCHOBE
YHCIIOBBIE BBIPAKEHUS U
WCIIOJIb30BaTh UX JJIS
palMOHAIM3alUU TUCbMEHHBIX U
YCTHBIX BBIYHCIICHUI.
['pammaTHyecKu BEpHO YUTATh
YHCJIOBbIEC U OYKBEHHBIC
BBIPAXKEHUSI, COAEpKAIINE
JICVCTBHS CIIOKEHUS U
BBIYMTAHUS. 3aliChIBATh
OYKBEHHBIE BBIPAKEHUS,
COCTABJISITh OYKBEHHbBIE
BBIPAKEHHUSI 110 YCIIOBUAM 33/a4.
BrIunciATh 4nCIIOBOE 3HAUEHUE
OYKBEHHOT'O BBIPayKEHUS [IPU
3aJJaHHBIX 3HAUYEHUSAX OYKB.
BbIYuCISTE NEPUMETPEI
MHOTOyTOJIbHUKOB. COCTaBIIATH
IIPOCTEUIINE YPAaBHEHUS 110
yCIIOBUSIM 3aj1a4. Pemrarte
MIPOCTEUIINE YPAaBHEHUS HA
OCHOBE 3aBUCHMOCTEN MEXKIY
KOMITOHEHTaMHU apu(pMETUYECKUX
JeUCTBUI. AHAIM3UPOBATh U
OCMBICITUBATh TEKCT 3aJa4H,
nepeopMyIpoBaTh yCIOBHE,
U3BJIEKATh HEOOXOIUMYIO
UH(pOpMaIUIO, MOJEIUPOBAThH
YCIJIOBHE C ITOMOILBIO CXEM,
PUCYHKOB, PEAJIbHBIX [TPEAMETOB;
CTPOUTH JOTUYECKYIO LEMNOUKY
pacCyXIACHUN; KPUTHIECKH
OLICHMBATh NOJy4YEHHBII OTBET,
OCYLIECTBJISATH CAMOKOHTPOIb,
MIPOBEPSIst OTBET Ha COOTBETCTBUE
yCJOBHIO. BeIMONHATE Iepedop
BCEX BO3MOXHBIX BAPUAHTOB JJIsI
nepecuéra 00bEKTOB WU
KOMOUWHAIIUMI, BBIICIISATD
KOMOMWHAIINY, OTBEYAOIIINE
3aJIaHHBIM YCIIOBUSM.
HccnenoBath mpocTerime




YU CJIOBBIE 3aKOHOMEPHOCTH,
MIPOBOJIUTH YUCIIOBBIC
SKCIIEPUMEHTHI

8 3.
VYMHOKEHHUE U
JeJICHUE
HaTypaJIbHBIX
YHCell
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3.1 Ananus
KOHTPOJIbHOM paOOThI
YMHOXKEHHE
HATYpPAJIbHBIX YHUCEI

3.2 CBoiicTBa
YMHOEHUSI

3.3 [Ipumenenue
CBOMCTB YMHOKEHUS IIPU
pPELICHUUN YIIPAXKHEHUUN

3.4HaxoxxneHnue
3HAYEHUN OyKBEHHBIX
BBIPAKCHUU

3.5 Pemtenune
KOMOMHATOPHBIX 3aJ]1a4

3.6 [lenenue
HaTypaJIbHBIX YHCEII

3.7 CBoiicTBa ACICHUS

3.8 Penrenune 3agau Ha
JEJIEHNE

3.9 CocraBnenue
OYKBEHHBIX BBIPKCHUIM
10 YCJIOBHSIM 33]1a4

3.10 Pemenue
YpPaBHEHUN Ha
HAXOXJCHUE
HEHU3BECTHBIX
KOMITOHEHTOB JEJICHUSI

3.11 Perienue Cci10XHBIX
YpaBHEHUI

3.12 Pemenune
KOMOMHATOPHBIX 3aJ1a4

3.13 Jlenenwue ¢
OCTaTKOM

3.14 Haxoxxnenue
JIEIUMOTO 10 HEMOJIHOMY
YAaCTHOMY M OCTaTKy

3.15 IloaroroBka k
KOHTPOJIbHOM paboTe

3.16 KontponbHas
pabora Ne4 1o Teme:
«YMHOXEHUE U JICJICHUE
HaTypaJbHBIX YUCEI»

3.17 Auanus

BBINONHATH YMHOXKEHUE U
JIEJICHWE HATYpaJIbHbIX YHCEIL,
JICJICHUE C OCTAaTKOM, BBIUYUCIISITH
3HA4Y€HUs cTeneHer. BepHo
HCIMOJIb30BaTh B peYU TEPMUHBI:
MIPOM3BEICHUE, MHOKUTED,
4acTHOE, JICJIMMOE, JEIUTEIb,
CTEIEHb, OCHOBAaHUE U MOKA3aTelIb
CTETeHHU, KBaJIpaT U Ky0 Juca.
Y cTaHaBIMBaTh B3aUMOCBSI3U
MEK]Ty KOMIIOHEHTaMH U
PE3YyJbTaTOM MPU YMHOXKEHUU U
JICJICHUH, UCIIOJI30BaTh UX IS
HaXO0XKJICHHUS HEM3BECTHBIX
KOMITOHEHTOB JICCTBUU C
YUCJIOBBIMU U OYKBEHHBIMHU
BBIpAKCHUAMU. DOPMYITUPOBATH
MIEPEMECTUTENBHOE,
coYeTaTesibHOE U
pacnpeaenuTeIbH0e CBONCTBA
YMHOKEHHUS HaTypajdbHbIX YUCET,
CBOMCTBA HYJISI W €IUHUIIBI IPU
YMHOXXEHUHU U JICTICHUH.
dopMyIupoBaTh CBOMCTBA
JIeJICHUSI HATYpaJIbHBIX YHCE.
3anuchiBaTh CBOMCTBA
YMHOXEHUS U JIeJICHUSI
HaTypaJbHBIX YHUCEI C TTOMOIIIBIO
OyKB, ITpeoOpa30BLIBATh HA UX
OCHOBE YHMCJIOBbIC U OYKBEHHBIS
BBIPAKEHUS U UCIIOIB30BATh UX
JUUISL paliMOHAIHU3aIluN
MUCHbMEHHBIX U YCTHBIX
BBIYUCIICHUMN, JIS1 yIPOILIEHUS
OYKBEHHBIX BBIPAKEHUM.
['pammaTHyecku BEpHO YUTATh
YUCJI0- BbI€ U OyKBEHHBIE
BBIpAXXEHUSI, COJIepKaIre
JEUCTBUS YMHOXEHUS, ICTICHUS 1
crerneHy. YnTaTh M 3alMMCHIBATh
OyKBEHHbIE BBIPAXXECHUA,
COCTaBJISITh OYKBEHHBIE
BBIPAKEHUS 110 YCIOBUSAM 33/1a4.




KOHTPOJIbHOM pabOTHI.
YpouieHue BoIpakeHU!

3.18 Haxoxxnenue
3HAYEHUS BHIPAKCHUS

3.19 PacnipenenurensHoe
CBOMCTBO YMHOKEHHUSI

3.20 IIpumeHnenue
CBOMCTB YMHOKEHUS MTPU
pelIeHUN yIpaxHeHUu !

BpraucasaTe 4nCiIOBOE 3HAUEHUE
OYKBEHHOT'O BbIpa)XEHUS MPU
3a/IaHHBIX 3HAYEHUAX OYKB.
CocTaBnsATh ypaBHEHUS IO
ycloBHsM 3a1a4. Pemare
IIPOCTENIINE YPABHEHNS HA
OCHOBE 3aBUCUMOCTEN MEXKIY
KOMITOHEHTaMHU apu(PMETUYECKUX
JIEUCTBUI. AHAJIM3UPOBATh U
OCMBICJIMBATh TEKCT 3a/1a4H,
nepedopMyIMpOBaTh YCIOBUE,
U3BJIEKATh HEOOXOIUMYIO
UH(pOpMaIUI0, MOACIUPOBAThH
yCJIOBHUE

MIOMOIIIBKO CXEM, PUCYHKOB;

3.21 Pemenne
YIIPaXHEHUH T10
TeMme«PacrpenenuTensHo
€ CBOMCTBO YMHOXXEHUD)

3.22 Tlopsinok
BBITIOJIHEHUS IeHCTBUUN

3.23 Pemienue
YIPaXHEHUH 110 TEME
«ITopsiioK BBIMOJHEHUS
JICUCTBUI

3.24 PerneHue CI0KHBIX
ypaBHEHUI

3.25 Crenieup yncia

3.26 KBagpar u ky0
qucia

3.27 KoHTtponbHas
pabota Ne5 o Teme:

CTPOUTH JIOTUYECKYIO IIETTOUKY
pacCyKJI€HUN; KPUTUUECKU
OIICHUBATH MOJYYECHHBIN OTBET,
OCYILIECTBJISITH Ca- MOKOHTPOJIb,
MIPOBEPSIA OTBET HA COOTBETCTBUE
yCJIOBHIO. BRIMONMHATE Iepedop
BCEX BO3MOXHBIX BAPUAHTOB /IS
nepecuéra 00bEKTOB WU
KOMOUWHAIIUN, BBIICTISATD
KOMOMWHAIINY, OTBEYAOIINE
3a/ITaHHBIM YCJIOBUSIM.
HccnenoBats mpocTenime
YUCJIOBBIE 3aKOHOMEPHOCTH,
MPOBOAUTH YUCIIOBBIC
AKCTIIEPUMEHTHI

«YmpouieHue
BBIPAKEHUI»
§ 4. Ilmomamu | 12 | 4.1. Ananus Pacnio3naBath Ha ueprexax,
1 00bEMBI KOHTPOJIBHOM pabOThI PUCYHKaX, B OKPY>KalOIIeM MUPE
DopMyJIbIL. reoMeTpudeckue Gurypsl,
4.2 BpruucieHus mno uMmerotnme Gopmy
dbopmyram MPSIMOYTOJILHOTO

4.3 ITnomwans. Popmyiia
TUIOIAAN
NPSIMOYTOJIBHUKA U
KBaJIpaTa

4.4 Beruuciedue
MJIONIAM KBAIPATOB,
MPSMOYTOJIbHUKOB 1

napajuienenunena. [lpusoautsb
MIpUMEPHI aHATIOTOB Ky0a,
IPSIMOYTOJIBHOTO
napajuieNienumeia B OKpyKaroem
mupe. M3o06paxatsb
IIPSAMOYTOJIbHBIN apajulesIeInIIe ]
OT PYKH U C UCTIOJIb30BaHUEM




TPEYTOJbHUKOB

4.5 EquHunel u3MepeHus

IO EN

4.6 CooTHOIIIEHUSA
MEXIY SIUHUTIAMA
[UIOILAIA

4.7 Pemienue 3aay Ha
HaXO0XKJACHHE IUIOIIAJeH

4.8 [IpsAsMOyToJIbHBIN
napajuiesienunes, Kyo

4.9 O6peMm
IPSAMOYTOJIBHOTO
napaJuIeNenuIe1a

4.10 O6bem kyoOa.
EAvHUITBI H3MEpEeHHS
00BbEMOB

4.11 IMogroroBka k
KOHTPOJILHOM paboTe

4.12 KontponpHas
pabota Ne 6 1o Teme:
«[Tmomaagu 1 0OBLEMBI)

YepTEKHBIX MHCTPYMEHTOB.
N300pakath ero Ha KJI€T4aToi
Oymare. BepHo ucnosib30BatTh B
pedr TEpMUHBL: GopmyIa,
IJI0IIAJb, OOBEM, paBHBIE
(bUTYypBI, IPIMOYTOTHHBIN
napajienenunen, Kyo, rpaHu,
pEOpa 1 BEPIIMHBI.
MopenupoBaTh HECIOKHBIE
3aBUCUMOCTH C TIOMOIIbIO
(GbopMyJI; BBITIOJIHSATH BHIYUCIICHUS
o ¢popmynam. ['pammaTudecku
BEPHO YNUTATh HUCIIOIH3yEMBIC
dbopmybl. BeraucasaTs miomaam
KBaJIPaTOB, IIPsi- MOYTOJILHUKOB U
TPEYTOJHHUKOB (B TIPOCTEHIITHX
CIIy4asix ), UCIOJIb3ys (POPMYIIbI
IUIONIAaAM KBajpaTa u
MPSAMOYTOJIbHUKA. BeIpakaTh
OJIHU €TUHUIBI U3MEPECHUS
IIoUIaiu Yepes JpyTue.
Boraucisats 006EMBI Ky0a 1
MPSIMOYTOJIBHOTO
napajuieienuneaa, UCroab3ys
dhopmyel 00bEMa KyOa 1
MPSMOYTOJIBHOTO
napasuienenunena. Beipaxars
OJTHU SIUHUIIBI H3MEPCHUS
o0bEMa uepes Apyrue.
MopenupoBaTh n3ydaeMble
r€OMETPUYECKUE OOBEKTHI,
UCIOJB3Ysl OyMary, MIacTUINH,
MIPOBOJIOKY | JIp. BBIMOIHATE
nepedop BCeX BO3MOKHBIX
BapUaHTOB JJIA IIepecyera
00BEKTOB UJIM KOMOMHALIUH,
BBIICIISITH KOMOWHAIIHH,
OTBEYAIONIHE 3aJaHHBIM
yCIJIOBUSAM. Berauciste
dhaxTopuaisl. Mcronas3oBaTh
3HAHMS O 3aBUCUMOCTSIX MEKTY
BEJIMYMHAMU CKOPOCTb, BpEMSI,
My Th TIPY PEIICHAH TEKCTOBBIX
3aga4. AHAIM3UPOBATh U
OCMBICJIUBATh TEKCT 3aJ]a4H,
nepedopMyIMpOBaTh YCIOBHE,




U3BJICKATh HEOOXOIUMYIO
uH(pOpPMaILIHIO, MOJIETUPOBATH
YCIJIOBUE C TIOMOIIBIO CXEM,
PHUCYHKOB, PEaTbHBIX MPEIMETOB;
CTPOUTDH JIOTUYECKYIO LIETIOUKY
pacCyKJI€HUI; KPUTHUUECKH
OILICHUBATh TIOJyUYEHHBIN OTBET,
OCYIIECTBISITH CAMOKOHTPOJIb,
POBEPSst OTBET HA COOTBETCTBHE
YCIIOBUIO. BBITIOIHATH IPUKUIKY
Y OLICHKY B XOJI€ BBIYHCIICHUH

§ 5.
OOBIKHOBEHHEI
e Apobu
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5.1 Ananmu3
KOHTPOJILHOM pabOThI
OkpyxHOCTb. Kpyr

5.2 N3obpaxkeHue
OKPYXKHOCTH H KpyTa

5.3 Honmu.
OOBIKHOBEHHBIE JIPOOH

5.4 Haxoxnaenue apoou
OT YHCJIa

5.5 HaxoxxneHue 11e1oro
1o ApoOHu

5.6 Pemenne 3amaq ¢
JpOOHBIMH YHCIIAMH

5.7 CpaBHeHUE
O0OBIKHOBEHHBIX JpOOCH

5.8 N3zo6paxkenue
JTPOOHBIX YKCENT HA
KOOPJIMHATHOM JTy4e

5.9 Pemenne
YIIPaKHEHUU 110 TEME
«CpaBHeHue apooei»

5.10 IIpaBunbHbIE U
HEelpaBUJbHbIE IpoOHU

5.11 IMoaroroBka k
KOHTPOJILHOM paboTe

5.12 KoutponbHas
pabota Ne7 o Teme:
«OOBIKHOBEHHbIE APOON»

5.13 Anamu3s
KOHTPOJIbHOM paOOTBHI.
Cnoxenue apo0eii ¢
OJUHAKOBLIMHU
3HAMEHATEIIMU

5.14 Beruuranue apoobeit
C OIMHAKOBBIMHA

Pacnio3HaBaTe Ha yepTexax,
PUCYHKaX, B OKPY>KarolIeEM MUpE
reOMETpUYECKUE (PUryphl,
uMerone popmy OKpyKHOCTH,
kpyra. [IpuBoanThs NpuMepsI
aHAJIOrOB OKPYKHOCTH, KpyTa B
okpy»xatoiem mupe M3zo0paxartpb
OKPYKHOCTb C MCIIOJIb30BaHUEM
UPKYJIS, M1a0JI0HA.
MonenupoBaTs U3y4aeMble I'e0-
METpUYECKHE OOBEKTHI,
UCIOJIB3Ys OyMary, IpoOBOJIOKY U
Ip. BepHo UCnoib30BaTh B peuu
TEPMUHBI OKPYKHOCTh, KPYT, UX
paauyc u AuameTp, ayra
OKpPYXHOCTH. MoaenupoBars B
rpaduueckoit popmMe NOHATHS U
CBOMCTBA, CBA3aHHBIE C TOHSATUEM
J10J11, OOBIKHOBEHHOU JpO0H.
YMeTh UCIIONIB30BATH B PEUH
TEPMUHBI: 10151, OOBIKHOBEHHAs
IpoOb, YUCIIUTENb U 3HAMEHATEb
JpoOu: TIpaBUJIbHAS U
HEenpaBWIbHas ApoOU, CMEIIaHHOEe
yucio. [ paMmMaTuyecku BEpHO
YUTATh 3aIUCH JpoOeH H
BBIPAKECHUH, COJIEPKALINUX
OOBIKHOBEHHBIE IPOOH.
BreIIONTHATE ciokeHue u
BBIYMTaHNE OOBIKHOBEHHBIX
Jpo0ei ¢ 0TMHAKOBBIMU
3HAMEHATESIMHU,
peoOpa3OBbIBATH HEMPABUIBHYIO
JpoOb B CMEIIAHHOE YUCIIO U
CMELIaHHOE YUCJIO B




3HaAaMCHATCIIAMHA

5.15 Pemenue 3aga4 no
TeMe «CII0KEeHHE U
BBIYUTAHUE JIPOOEii C
OJNHAKOBLIMU
3HaAMEHATEIISIMI
apuhMETHIECKUM
CIIOCOOOM

HENPaBWIBHYIO IPO0OE.
Hcnoabp30BaTh CBOMCTBO J¢-
JICHUSI CYMMBI Ha YUCTIO JIJIS
palMOHaM3aluy BBIYUCICHUH.
Peniate TeKCTOBBIC 3a1aUn
apumeTnyecKkuMu croco0amu.
AHanM3UpOBaTh U OCMBICIIUBATH
TEKCT 3aJ1aud, repeopMyIupoBan
YCIIOBHE,

5.16 Jlenenue u apobu

5.17 Pemenne
YIIPaXHEHUU 110 TEME
«Jlenenue u 1poou»

5.18 CMmenragebpie yncIia.
Brinenenue uenoit yactu
13 HEMPaBUJIBLHOU Apo0u

5.19 IlpencraBieHue
CMEIIIaHHOTO YKCIia B
BHJIC HETIPABUJILHOM
Jpobu

5.20 Cnoxenue n
BBIUHMTAHNE CMEMTAHHBIX
qUCE

5.21 Pemenue
YIIPaXHEHUH 10 TEME:
«CI10’keH1E U
BBIYMTAHHE CMEIIaHHBIX
YUCen

5.22 IloaroroBka kK
KOHTPOJILHOM padoTe

5.23 KoHTponbHas
pabota Ne 8 o Teme:
«Cnoxenue u
BBIYMTAHUE CMEIITAaHHBIX
qHCEI

U3BJIEKATh HEOOXOIUMYIO
uH(MOpPMAIUIO0 MOACIUPOBAThH
YCJIOBHE C IIOMOLIBIO CXEM,
PUCYHKOB, PEAIbHBIX MPEAMETOB;
CTPOUTH JIOTUYECKYIO LIEMTOYKY
pacCyKJI€HUN; KPUTUUECKU
OLICHUBATh MOJIYYCHHBIN OTBET,
OCYILIECTBJISITH CAMOKOHTPOJIb
MPOBEPSISE OTBET HA COOTBETCTBUE
YCIIOBHIO. BBINIOMHATE IPUKUAKY
Y OLICHKY B XO/I€ BBIYUCIICHUE

§6.
JlecaTuuHbIe
TpoOH.
CnoxxeHue u
BBIUMTAHUE
JECATUYHBIX
npo0eit
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6.1 AHQJIN3 KOHTPOJIBHOMN
paboTel .JlecaTuuHas
3aMmuCh IPOOHBIX YUCEN

6.2IIpencraBnenue
OOBIKHOBEHHOU JApoOH B
BUJIEC NECATUYHOU U
NECSITUYHOU B BUE
OOBIKHOBEHHOI

6.3 CpaBHeHUE
JECATUYHBIX ApoOei

6.4 CpaBHEHHE

3anuceIBaTh M YUTATh
JECATUYHBIC IPOOH.
[IpeacTaBisTh OOBIKHOBEHHBIC
JIpOOH B BHUJIE ACCATUUHBIX, H
JIECATUYHBIE B BUJIE
OOBIKHOBEHHBIX. HaxoauTh
JECATUYHBIC MPUOTHKCHHS
OOBIKHOBEHHBIX JPOOEH.
CpaBHUBATH M YIOPSAI0YNBATH
JECATUYHBIC TPOOH. BBIOIHATH
CJI0KE€HUE, BEIYUTAHUE U




JECATHUYHBIX Apo0el Ha
YUCIIOBOM OCH

6.5 Pemenue
YIIPaXHEHUH I10 TEME:
«CpaBHeHUE
JECSITUUHBIX Apo0ei»

6.6 Cioxeunue
JECATUYHBIX Apo0ei

6.7 Beruntanue
JECATHIHBIX Apo0ei

6.8 Pemenne TEKCTOBBIX
3a71a4 Ha CJI0KEHHE U
BBIUYNTAHUE TECITUYHBIX
apoben

6.9 Pasnoxenue
JTECATUIHOU IpOoOH 1O
pazpsiiam

6.10 Pemenue
YpPaBHEHUM.

6.11 IIpuGnmwxeHHbIC
3HAYCHHUS YUCEI

6.12 Okpyrnenue
JECATUYHBIX ApOoOei 110
3aJJaHHOTO JIECATUYHOTO
paspsaa

OKPYTJICHHE IECATUYHBIX TPOOEH.
BBINOMHATH NPUKUKY U OLIEHKY B
X0/i€ BblunciieHui. Mcnonb30BaTh
SKBHUBAJICHTHBIC MIPEACTABICHUS
JPOOHBIX YUCEI MPU UX
CpPaBHEHUH, P BHIUUCICHUSIX.
BepHo, ncnonp30BaTh B peun
TEPMUHBI: IeCATUYHAs TPOOb,
paspsbl eCATUYHOM Ipo0u,
pa3NoKeHHe NeCATUYHON 1podu
o

paspsiaiaMm, TpuOIMKEHHOE
3HA4YEHUE YUCia C HEAOCTATKOM (C
H30BITKOM),

OKpYIJIEHME YHCIIA 10 3aJJaHHOTO
paspsaa. [ paMmmaTnyecku BEpHO
YUTATh 3aIMCH BBIPAXKECHUM,
COJIEp KaIllUX JECATUYHBIE JPOOH.
Pemate TEKCTOBEIE 3a1aUU
apu(PpMETUIECKUMHU CITIOCOOAMHU.
AHaIM3UpOBaTh U OCMBICTUBATH
TEKCT 3a/1a4u,
nepedopMyIMpOBaTh YCIOBUE,
U3BJICKATh HEOOXOIUMYIO
uH(pOpMaIUIO, MOJICIUPOBAThH
YCIIOBHE C TTIOMOIIBIO CXEM,
PUCYHKOB, p€- aJIbHBIX
MPEJIMETOB; CTPOUTH JIOTHYECKYIO
LIETIOYKY PaCCyX ICHUI;
KPUTHYECKHU OIIEHUBATh
MOJTy4YEHHBINA OTBET,
OCYIIECTBJISITh CAMOKOHTPOJIb,
IIPOBEPSISL OTBET HA COOTBETCTBUE
YCIIOBHIO

6.13 KontponbHas
pabora Ne 9 o Teme:
«JlecsaTuannie 1pooOH.
CrnoxeHue 1 BIYMTaHUE
JECATUYHBIX ApOoOei»

87.
YMHOXEHHE U
JIeIIeHNE
JIECATUYHBIX
npobeit
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7.1 Ananus
KOHTPOJIbHOM paOOTBHI.
YMHOXEHUE AeCIATUUYHBIX
npo0Oelt Ha HaTypaTbHbBIC
qucia

7.2 YMHOXKEHHE
JECATUYHBIX AP0OEi Ha

BBINOMHATH YMHOKEHHE U
JIeJICHUE IECATUYHBIX APOOeH.
BBINOMHATH NPUKUIKY U OLIEHKY B
xo/¢e Bbruncienun. [IpeacraBnsare
0OBIKHOBEHHBIE JPOOU B BUIE
JIECATUYHBIX C IOMOIIBIO JICTICHUS
YUCJIUTENS OOBIKHOBEHHOU JPOOH




10, 100, 1000 u T.1

7.3 Pewienne
YIIPaXHEHUU 110 TEME
«YMHOXKEHUE
JECATHUYHBIX Apo0ei Ha
HATypaJIbHBIE YHCIIA»

7.4 Jlenenue
JeCATUYHBIX ApoOei Ha
HaTypaJbHbIC YHCIIa

7.5 Pewienne
YIIPaXHEHUU 110 TEME
«Jlenenue aecATUYHBIX
Ipo0el Ha HaTypaibHbIE
YUCITA»

7.6 Jlenenue
JEeCATHYHBIX ApoOei Ha
10,100,1000 u T.1.

7.7 PemieHre TEKCTOBBIX
3a7a4 U YpaBHEHHUH 110
TeME : « YMHOXKXEHHUE U
JIeJICHUE JIECITHIHBIX
Ipo0el Ha HaTypasibHbIE
YHCIIaY

7.8I1oaroroBka K
KOHTPOJILHOM padoTe

7.9 KontpomnsHas pabota
Ne 10 o Teme:
«YMHOKEHHE U JICTICHUE
JeCATHYHBIX ApoOei Ha
HaTypaJbHBIC YHUCIIA»

7.10 Ananmu3
KOHTPOJIbHOM paOOTBHI.
VYMHOKEHHUE TECATUIHBIX
apoben

7.11 YMHOXeHue
JECATUYIHBIX APoOei Ha
pa3pSAIHYIO €AUHUILY
0,1;0,01;0,001 u T.1

7.12 YMHOXeHUE
JECATUYIHBIX APOOEH 1Mo
IPaBUITY-aJITOPUTMY

7.13 Peinenue
TEKCTOBBIX 3a7a4 Ha
JIpodu

Ha e€ 3HaMeHarelnb. Vcnonb30BarTh
SKBUBAJICHTHBIC MTPEACTABICHUS
JPOOHBIX YUCEI MPU UX
CPaBHEHUH, IPU BBIYUCIICHUSIX.
Pemmats 3amaun Ha qpodu (B TOM
YUCIIE 33J1a41 U3 PEATbHOU
IPAKTHKH), UCII0JIb30BATh
HOHSITHSL CPEl- HETO
apu(pmMeTHYECKOro, CpeIHen
CKOPOCTH U Jp. IPU PELLICHUU
3agad. [TpuBoauTh npumepsl
KOHEYHBIX U OECKOHEUHBIX
MHOKECTB. AHAaJIU3UPOBATH U
OCMBICIIUBATh TEKCT 3aJa4H,
nepedopMyIpoBaTh yCIOBHE,
U3BJIEKATh HEOOXOIUMYIO
UH(pOpMaIKIO, MOJEINPOBAThH
YCJIOBHE C IMOMOIIBIO CXEM,
PUCYHKOB, pEAJIbHBIX MTPEAMETOB;
CTPOUTH JIOTUYECKYIO LEIOUKY
pacCyXJIeHUI; KPUTHYECKH
OLIEHUBATh NOJyUYEHHBIN OTBET,
OCYLIECTBJIATH CAMOKOHTPOIb,
IIPOBEPSIst OTBET HA COOTBETCTBUE
YCIJIOBUIO. BBIMOJIHATH NPUKUIKY
Y OLICHKY B XOJI€ BBIUMCIICHUH.
Yurtarh 1 3alIUCHIBATh YKCTIA B
JIBOMYHOU CHCTEME CUUCIICHUS

7.14 Peiuenue
TEKCTOBBIX 3a7a4 C




ITOMOIIBIO COCTABJICHUSI
YpaBHECHUI

7.15 Jlenenue Ha
JECATUYHYIO 1pO0h

7.16 Jlenenue
JeCATUYHOU poOU Ha
0,1; 0,01; 0,001 u T.1.

7.17 Pemienue
TEKCTOBBIX 3a7a4 110
teme «/lenenne
JECATUYHBIX APOOCii»

7.18 Haxoxxneaune
3HAYEHMS BHIPAKCHUS

7.19 Pemenue
YpaBHEHUMU

7.20 Perrenue 0ostee
CJIOXKHBIX YPaBHCHHM

7.21 Pemenue
TEKCTOBBIX 3aJa4 U3
pEaAIbHOM MPAKTUKHU

7.22 Cpennee
apuMeTHIECKOE

7.23 Cpennee
apupMETHIECKOE
HECKOJIBKUX YHCEI.
Pemenune TeKCTOBBIX
3a/1a4

7.24 Haxoxxnenue
CpeaHEeN CKOPOCTH

7.25 YUtenue u 3amuch
YUCENl B JBOUYHOU
CHUCTEME CUHUCJICHUA

7.26 KoHnTponbHas
pabota Ne 11 mo teme:
«YMHO>KCHHE U JICJICHUE
JECATHIHBIX APOOSH)»

§ 8.
HNucTpyMeHTsI
IS
BBIUYHCIICHUN U
U3MEpPEHUN
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8.1 Ananus
KOHTPOJIbHOM paOOTBHI.
HauanbpHbIe cBegeHUS O
BBIYMCJICHUAX Ha
KaJIbKYJISATOPE.

8.2 MUKpOKaJIbKYJISATOP

8.3 IIpoueHTsI.
OcHOBHBIE 33724/ HA
IPOIICHTHI

8.4 Haxoxnenue

OOBACHATD, UTO TAKOE MPOLEHT.
[IpeacTaBnsiTh NPOLEHTHI B
JIpo0siX U IpoOU B IPOIICHTAX.
OcylecTBIATh TOUCK
uHpopmanuu (8 CMU), co-
JiepoKallleld JaHHbIE, BbIPAXKCHHbIE
B [IPOLIEHTAX, HUHTEPIPETUPOBATh
ux. Pemars 3a1a4n Ha IPOLIEHTHI
U 1poOu (B TOM 4YHKCIIE 3a/1a4U U3
peanbHOM NIPAKTUKH, UCTIOJb3YsI




IIPOLCHTOB OT 4YHMCJIa

8.5 Haxoxnenue nesioro
10 €ro MPOIECHTY

8.6 Haxoxxnenne
IIPOIICHTHOT'O
COOTHOIIICHHS IBYX
BEJTUYHAH

8.7 Penrenue 3a1au Ha
MIPOLICHTHI

8.8 KoHTtponbHas
pabota Nel2 o Teme:
«IIpouenTrl. OCHOBHBIE
3aJ1a4M Ha TPOIICHTHI»

8.9 Ananus
KOHTPOJILHOM pabOTHI.
Yron

IpY HEOOXOTUMOCTH
KaJbKyJsiTop). IIpoBoauTh
HECJIOKHBIC UCCIIeA0Ba- HUS,
CBSI3aHHBIC CO CBOMCTBAMM
JIPOOHBIX YUCEII, OIUPASICh HA
YHUCJIOBBIE YKCIIEPUMEHTHI (B TOM
YHCJIE C UCIIOJIb30BaHUEM
KaJIBKYJISTOPA, KOMIIBIOTEPA).
BhINoiHATh NPUKUAKY U OLICHKY B
X0J¢ BhIYMCIICHUH. Pacnio3HaBaTh
HauepTexax, pUCyHKax, B
OKPYXaoIIEeM MUPE Pa3HbIC BUJIbI
YIJIOB

8.10 Bugsl yrios

8.11 Yeprexusbrit
TPEYTOJIbHUK

8.12 I'panycHas mepa
yria M3MepeHnue yriioB
TPAHCIIOPTUPOM

8.13 ITocTpoenue yria
3aJaHHON BEIITNYHNHBI

8.14 3zmepenue yrios.
CpaBHeHUE yIIIOB
3aJaHHON BEIINYHNHBI

8.15 Kpyrossie
JMarpaMMbl

8.16 [Ipumepsl Tabnuil 1
nuarpamm. Iloaroroska k
KOHTPOJILHOM padoTe

8.17 KonTpoJsibHas
pabota Nel3 o teme:
«¥Yron. Usmepenue u
MOCTPOCHUE YTIIOB »

[IpuBOINUTH MPUMEPHI AHATIOTOB
ATUX TEOMETPUUYECKUX (DUTYD B
okpy»atoiiem mupe. M3o6paxartsb
YIJIBI OT PYKH U C
HCIIOJIB30BAaHUEM YEPTEKHBIX
MHCTPYMEHTOB. M300pakath yriibl
Ha KJIeT4yaTtou Oymare.
MopenupoBaTh pa3audHbIC BUIbI
yrioB. BepHo ucnonb30Bars B
pEYU TEPMUHBL: YTOJI, CTOPOHBI
yTJia, BEpIIMHA yriia, OucceKTpuca
yria; MpssMOM yroJl, OCTPBIH,
TYIIOW, Pa3BEPHYTHIN YIJIbI;
YEPTEKHBIN TPEYTOJIbHHUK,
Tpancnoptup. CTPOUTH YTkl
3aIaHHOM BEJIMYMHBI C OMOILIBIO
TpaHcniopTupa. M3Biekartsb
uH(popmMaIuio u3 TadbIuI] U
JarpamMM, BBITIOTHSTh
BBIYUCJICHUS 110 Ta0JIM4- HBIM
JTaHHBIM, CPAaBHUBATh BEJIMYUHBI,
HaxXOJUTh HAaUOOJBIINE U
HaUMEHBIINE 3HAYCHUS U Jp.
BrimonasaTs c60p nHGOpMALIIH B
HECJIOKHBIX CITydasX,
OpraHU30BbIBATh HH(POPMAITHIO B
BUJIE TAOJIUII U IUATPAMM, B TOM
YHUCJIE C TOMOILBIO
KOMIBIOTEPHBIX TPOTPAMM.

89.
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9.1 HatypanbHble yuca.




IToBTOpEHHE.

JlenicTBus C
HaTypaJlbHBIMU YUCIaMU
U UX CBOMCTBA

9.2 ITnommaam 1 00bEMBI

9.3 Cnoxxenue u
BBIYUTAHUE JIPOOEH C
OJMHAKOBBIMHU
3HaMeHaTeIIIMHU

9.4 CinoxeHue u
BBIUMTAHNE CMEMTAHHBIX
qUCEe

9.5 Yrou. U3smepenne
yrioB. JluarpaMmsl

9.6 Cnoxeuue u
BBIUUTAHUE IECATUUHBIX
Jpobeit

9.7 YMHOXeHue u
JIEJIEHUE TECITHUYHBIX
npobeit

9.8 IIpumenenue
pacrpeneauTeIbHOrO
3aKOHA IIPU YIPOILECHUA
BBIPAKCHUH

9.9 YVnpouenue
BBIPAKECHUN: PACKPBITHE
CKOOOK:

9.10 Pemenne
YpaBHEHUI

9.11 Perienue Ci10XHBIX
YpaBHEHUI

9.12 Peinenue
TEKCTOBBIX 3a71a4

9.13 IlporeHTHI.
OcHOBHBIE 3324/ HA
IPOIICHTHI

9.14 KoutposbHas
pabota Ne 14: «ToroBas
KOHTpOJIbHas paboTa 3a
KypC MaTeMaTUKHU S5-TO
KJ1accay

9.15 Ananus
KOHTPOJIbHOM pabOThI

9.16 UtoroBslii ypok 3a
roj

Htoro

170

170




6 KJ1acc 5 yacoB B Heae 10

Paznen Kon | Tewmsl Kon- | OcHOBHEIC BUIBI ICATCIHHOCTH
-BO BO oOyuaromuxcs ( Ha ypoBHE
yac gac YHUBEPCATBHBIX YUCOHBIX
JIeUCTBUI
8 1. 20 | 1.1 Jlenutenu U KpaTHBIE. 1 dopMyIHpOBATh ONIPECICHUS
JlemumocTh 1.2 Haxoxnenue menureneii | 1 JEIUTENS U KPaTHOTO, MPOCTOTO
YHUCelL. 1 KPAaTHBIX YHUCEI 1 COCTaBHOI'O YHCJIa, CBOMCTBA U
1.3 Pemenue 1 MIPU3HAKU JEIIUMOCTH.
KOMOHMHATOPHBIX 33J1a4 Jloka3bsIBaTh U OMPOBEPraTh C
1.4 [lpusHaku nenuMmoct Ha | 1 IIOMOILIBIO KOHTPIIPUMEPOB
10. YTBEPXKJICHUS O JIe- TUMOCTH
1.5 Ilpu3Haku nenuMocT Ha | 1 gucen. Kiaccugunuposats
5. HaTypaJbHBIC Yncia (YETHBIC U
1.6 Ilpu3Haku nenuMocT Ha | 1 HEYCTHBIC, 110 OCTATKaM OT
2 JIeJIeHHs Ha 3 U T. I1.).
1.7 llpusnaku neaumoctu Ha | 1 HccnenoBath nmpocTeniiye
Oy Ha 3. YUCJIOBBIC 3aKOHOMEPHOCTH,
1.8 Pemenue ynpaxuneHun 1 IIPOBOJUTD THCIIOBBIC
1o teme «[Ipr3Haku AKCIIEPUMEHTHI (B TOM YHCIIE C
NEIMMOCTH Ha 9 1 Ha 3». UCIIOJIb30BaHUEM KaJIbKYJISATOPA,
1.9 IIpocThie ¥ COCTaBHBIC 1 KOMIIbIOTEPA). BepHo
gHcIa WCIIOJIb30BaTh B PEYU TEPMUHBI:
1.10 Pemenue ynpaxxaenuii | 1 ACIIHTCIIb, KPaTHOC,
o teme «ITpocTbie 1 HanOOJILIITNI OOIIUN ICITUTEIb,
COCTABHEIC THCIIA» HauMEHbIIee o011ee KpaTHOE,
1.11 PazoskeHne Ha 1 MIPOCTOE YKCIIO0, COCTABHOE
NPOCTBIE MHOKHUTENH YHUCJI0, YETHOC YMCII0, HEUETHOE
1.12 Pemenue pra)KHeHI/Iﬁ 1 YKCJIO, BBAMMHO ITIPOCTBIC YHCJIa,
Ha pasokKeHue YhceN Ha YuCiIa-0IM3HEIbI, Pa3I0KEHHE
MPOCTHIE MHOKHTEIH. YHUCyIa Ha IPOCThIC MHOKHUTEIIH.
1.13 HanGomnpmmii o6yt 1 Pemath TEKCTOBBIC 3a/1aUN
eNATEND. apupMETUIECKUMH CTTIOCOOAMH.
1.14 B3auMHO nipocThie 1 BrmonmsTh nepebop Beex
— BO3MOYKHBIX 6BapI/IaHTOB JUIST
nepecuéTa 00bEKTOB WU
1.15 Pemnienne TEKCTOBBIX 1 p 8
KOMOUWHAIIMH, BBIICIIATh
3a7a4 10 TeMe
9 . KOMOMHAIINH, OTBCYAOIIHNE
«Hanbompmmii oomui
3aJIaHHBIM YCIIOBHUSIM.
JICITATEIbY).
BreraucnsaTs daxkropuaisl.
1.16 HaumennImee obmiee 1
Haxoauts 00beauHeHne u
KpaTHOE
NepeCceUCHNEe KOHKPETHBIX
1.17 Pemennue TeKCTOBBIX 1
MHOkeCTB. [IpuBOIUTH
3a7a4 110 TEMeE
IpUMEPBI HECTOKHBIX
«Haumenn1ee oOee .
KJ1accU(pUKAIINA U3 Pa3IuIHBIX
Xpatnocy o0JracTel KU3HU
1.18 Haxoxnenne HOJ[ u 1 '




HOK nByx u 60see uncern.

1.19 IloaroroBka K
KOHTPOJIbHOM padoTe.

1.20 KonTponbhas pabota No
1 mo Teme «JlenumocThb
YHCEID)

NnmoctprupoBath TEOPETUKO-
MHO>KECTBEHHBIE U JIOTUYECKUE
HOHSTHS C IOMOUIBIO JUArpaMM
Ditnnepa — Benna

§2. Cnoxenue
Y BBIYUTAHUC
npo0eii ¢
pa3HbIMU
3HAMEHATEeIISIM
H.
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2.1 AHanu3 KOHTPOJIbHOM
pabotbl. OCHOBHOE CBOMCTBO
JpoOH.

2.2Pemenue ynpaxHEHUN 110
TeMe «OCHOBHOE CBOMCTBO
JIPOOM»

2.3 Cokpartienue apo0eit

2.4 PellieHne TEKCTOBBIX
3aJ1a4 Ha YacTH.

2.5 Cokpaitenue apooeit ¢
IPUMEHEHUEM
pacrpeneMTeTbHOTO
CBOICTBA

2.6 [IpuBenenue apodei k
00111eMy 3HAMEHATEJIIO.

2.7 IloHsgTe 0 HAUMEHBIIIEM
00111eM 3HaAMEHAaTeIe

2.8 Pemienue ynpaxHeHUN
o teme «IIpuBenenue
npobeit k oo1emy
3HAMEHATEIIO»

2.9 CpaBHenue npobeit ¢
pPa3HBIMU 3HAMCHATEIISIMH.

2.10 Caoxenue u
BBIYUTAHUE JIPOOEii C
pa3HBIMU 3HAMCHATEIISIMH.

2.11 Peuienue ynpaxHeHUN
Ha CJIOKEHUE U BBIUUTAHUE
po0elt ¢ pa3HbIMH
3HAMCHATEIISIMH

2.12 CoBMecTHBIE NEHICTBUA
Ha CJI0KCHHE M BEIUUTAHUEC
Jpo0eit

2.13 Penienne TeKCTOBBIX
3aJ1a4 Ha CI0KEHHE U
BBIYUTAHUE JIPOOECH C
pPa3HbIMU 3HAMEHATEIISIMU

2.14 TloaroroBka kK
KOHTPOJILHOM paboTe

2.15 KonTposasHas paborta Ne

dopMyIMpOBaTh OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JApo0OH,
IpaBUJia CPAaBHEHUS, CIIOKCHHS
Y BEIYUTAHUS OOBIKHOBCHHBIX
npooeii. [IpeoOpa3zoBbIBaTh
0OBIKHOBEHHBIE JPOOH,
CpPaBHUBATH U yIOPSAIOYNBATH
uX. BEITIONHATE c0KeHUE U
BBIYUTA- HUE OOBIKHOBEHHBIX
Ipo0ei U CMENIaHHBIX YHCE.
I'pamMaTHyecKky BEpHO YUTATh
3aIIMCH HEPABEHCTB,
coJiepKalmx 0ObIKHOBEHHbIE
IpoOu, CYMMBI U Pa3HOCTH
O0OBIKHOBEHHBIX JIpo0eii. Pemate
TEKCTOBBIC 3a]]auu
apu(PMETUYECKUMH CTIOCOOAMH.
AHaTM3UPOBATh U OCMBICITUBATH
TEKCT 3aJ1auu,
nepedopMyIMpoBaTh yYCIOBHE,
U3BJIEKaTh HEOOXOIUMYIO
uH(pOpMaIUIO, MOACIUPOBAThH
YCJIOBHUE C TOMOIIBIO CXEM,
PHCYHKOB, pEaJIbHBIX
IPEIMETOB; CTPOUTH
JIOTUYECKYIO LIETIOYKY
PACCYXICHUN; KPUTHUUECKHU
OIICHUBATh TOJIYYCHHBIN OTBET,
OCYIIECTBIISATH CAMOKOHTPOJIb,
TIPOBEPsIS OTBET Ha
COOTBETCTBHUE YCJIOBHIO.
BBITTOTHATE IPUKUAKY U OLICHKY
B XOJI€ BBIYHUCJICHUN. BBITIOIHATD
nepedop BceX BO3- MOXKHBIX
BAPUAHTOB IS TIEpECUYETA
00BEKTOB MM KOMOHMHALINHN,
BBIJICISATh KOMOMHAITUH,
OTBEYAIOIIHE 3aJaHHBIM
yCJIOBUSIM. Beraucisth
(dakTopurasl




2 o teMe «CII0KeHHE U
BBIUUTAHUE JIPOOCI».

2.16 Ananu3 KOHTPOIBHOM
paboTsl. CrioxeHue
CMEIIIaHHBIX YHCEN

2.17 Beriuutanue
CMEIIIAHHBIX YHCEIL.

2.18 Pemienue ynpaxHeHUN
Ha CJIOKEHUE U BhIUUTAHUE
CMEIIAHHBIX YHCE

2.19 Pemenne ypaBHeHUM

2.20 PerieHre TEKCTOBBIX
3a/1a4 Ha COBMECTHYIO
paboTy, Ha IBI)KCHHE.

2.21 [loaroroBka K
KOHTPOJILHOM paboTe

2.22 KontponbHas padbota No
3 no TeMe « «JlercTBuUs co
CMEIIIAHHBIMH YHUCIIAMUY.
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3. YMHOXEHHUE

U JIeJICHHE
OOBIKHOBEHHBI

X Ipooeit.

3.1 AHann3 KOHTPOJIBHOU
paboThl. YMHOXKEHHE IpoOeit

3.2 YMHOXeHue 1polu Ha
HATYpaJIbHOE YHUCIIO.

3.3 UTOroBsIil ypokK 1o
Marepuaiam 1 yeTBepTu

3.4 YMHOX€EeHHUE CMENTaHHBIX
qucell.

3.5 Pemienne ynpaxHeHUI
o TeMe: « Y MHOKEHUE
Jpo0ein»

3.6 Haxoxzaenue npoOu oT
YHCIIA.

3.7 Pemenue 3a1a4 1o TeMe
«Haxoxaenne npodu ot
YUCIIa.

3.8 HaxoxeHue npoleHToB
OT YHCJIA.

3.9 PemreHne TEKCTOBBIX
3a/1a4 Ha MPOIEHTHI.

3.10 ITpumeHnenue
pacnpenennuTeEILHOrO
CBOWCTBA YMHOKEHHUSI

3.11 YMHOXEHHNE
CMEIIIAHHOTO YKMCJIa HA
HATypaJIbHOE YHCIIO

3.12 Brigecenue o0I1IETO

@opMyJIMpOBaTH NPABUIIA
YMHOXEHUS U JISTICHUS
0OBIKHOBEHHBIX JAPOOEH.
BrInonHATh YMHOXKEHUE U
NeJeHne 0OBIKHOBEHHBIX Apo0ei
Y CMEIIaHHbIX yncen. Haxonuts
JpoOb OT YKCJIa ¥ YUCIIO TI0 €T0
npobu. ['pamMmmaTHyecKu BEpHO
YUTATh 3aMMCH MPOU3BEICHUN U
YaCTHBIX OOBIKHOBEHHBIX
npoOeii. PemaTh TEKCTOBBIC
3a/1a4u apuPMETUIECKUMU
cnocobamu. [TpoBoauTh
HECJI0KHBIE HCCIIEI0BaHU,
CBSI3aHHBIE CO CBOMCTBAMU
JIPOOHBIX YUCEJ, OMUPASICh HA
YHUCJIOBBIE IKCIIEPUMEHTHI (B TOM
YUCJIE C UCIIOJIb30BAHUEM
KQJIbKYJISITOPA, KOMIIBIOTEPA).
HccnenoBats 1 ONUCHIBAThH
CBOMCTBA NUpaMU, IPU3M,
UCIIOJIb3YSl SKCIIEPUMEHT,
HaOJII0/ICHHE, H3MEPCHHE,
MOJIEJIN- POBaHHUE.
Hcnonp30BaTh KOMIIBIOTEPHOE
MOJICTUPOBAHUE U IKCTICPUMEHT
JUISl U3YUYEHUsI CBOMCTB ATUX




MHOKHUTEJISA 34 CKOOKH.

3.13 Ynpowenue
BbIpakeHni. Pemenue
YpPaBHEHHI.

3.14 Pemnrenne TEKCTOBBIX
3a71a4 Ha MPUMEHEHUE
CBOMCTB JICUCTBUHU HaJQ
YHUCJIaMHU

3.15 KontponbHas padota Ne
4 o Teme «Y MHOXKEHUE
JIpoOei»

3.16 AHann3 KOHTPOJIBHOU
paboTel. B3anmHO 0OpaTHbIE
quca.

3.17 3anucek uncia,
00paTHOT0 CMEIIaHHOMY
JUCTTY.

3.18 [denenue
O0OBIKHOBEHHBIX JPOOCH.

3.19 Pemrenue ynpaxHeHUN
Ha JIeJICHHe apooeit

3.20 Pemenue ypaBHEHHI.

3.21 Pemienne TEKCTOBBIX
3aJ1a4 1o TeMe «Jlenenue
Jpo0eiiy.

3.22 IloaroroBka K
KOHTPOJILHOM paboTe.

3.23 KonrtponbHas padota Ne
5 o TeMe «/lenenue
Jpo0eiiy.

3.24 HaxoxaeHue yucia 1o
€ro JipoOu.

00BbekTOB. MoenupoBaTh
nUpamMuabl, IPU3MBbI, UCTIOIb3YS
Oymary, IJIaCTUIINH, IPOBOJIOKY
u ap. M3roraBnuBath
IPOCTPAaHCTBEHHBIE (DUTYPHI U3
pa3BEPTOK; pPacClO3HABATH
Pa3BEPTKU MUPAMHUIBI, IPU3MBI
(B 4acTHOCTH, KyOa,
IPSIMOYTOJILHOTO
napajijiesienumnesna).
Pacnio3naBaTh Ha yepTexax,
PUCYHKaX, B OKPYKaIOIIEM MUPE
nupamuabl, npu3Msel. [IpuBoauTh
IpPUMEPBI aHAJIOTOB 3THX
reOMEeTpUYECKHX (PUryp B
OKpPY’KaloIlleM MUpE

3.25 HaxoxneHue umcia mo
JTAHHOMY 3HAQYECHHIO €T0
IIPOIICHTOB

3.26 Perenue TeKCTOBBIX
3a/1a4 Ha YacCTH.

3.27 PellieHne TEKCTOBBIX
3a/1a4 Ha MPOIEHTHI

3.28 Pemienune yrpaxxHEeHHM
o teme «Haxoxnenue
YHUCyIa 10 €ro Jpoom».

3.29 JIpoOHbIe BhIpaXKEHUSI.

3.30 HaxoxneHue 3HaYEeHUS
JPOOHOTO BHIPAYKEHHUSI.

3.31 IloaroroBska x




KOHTPOJILHOM paboTe

3.32 KontponbHas pabota 1
Ne6 o Teme «/IpoOHbIe
BBIPKCHHUSD.
84, 19 | 4.10THOLIEHUS 1 BepHo, ncnonp3oBaTh B peun
OTHol1IeHUs U 4.2 B3zauMHO oOpaTHbIe 1 TEPMUHBI: OTHOIIICHUE YUCE,
POIOPIIUH. OTHOUICHUS OTHOLIIEHUE BEJIUYHH, B3aUMHO
4.3 Pemenue 3aga4 Ha yactu | 1 00paTHbBIC OTHOIICHHUS,
4.4 Penrenue 3a1a4 Ha 1 MPOIOPIHA, OCHOBHOE CBOWCTBO
MTPOLICHTHI BEPHOU NIPONOPLIUH, IIPSIMO
4.5 Pemienue ynpaxHeHUN 1 IIPOINOPIIMOHAILHBIC BEJIMYUHEI,
1o TeMe « OTHOIIEHHS 00paTHO NPONOPIHOHAILHbIE
4.6 Tlopropenue. Pemenune |1 BEIMYMHBI, MaCIITA0, JIMHA
3agad .00001cHNe OKPY>KHOCTH, TUIOIIAIb KpyTa,
marepuana [I-oi yerBepTn map u cepa, uxX LEHTP, PAIUyC
4.7 llponopruu. OcHoBHoe | 1 ¥ nuametp. Mcronb3oBarhb
CBOICTBO MPOIIOPLIHIL TIOHSATHS OTHOIICHUS U
4.8 Peuienue ynpaxHeHUN 1 IIPOIIOPIMH IIPH PCIICHNUN 3a/1a4.
o teMe «IIponopunny» HIpuBOAUTE IPHMEPHI 3
4.9 Tpsivast 1 UCIIOJIb30BAHUSI OTHOILIICHUH B
PONOPLMOHAIBHAS npaktuke. Mcmnoiap3oBath
32BHCHMOCTD. MOHSATHE MAcIITal NP pelIeHUN
4.10 O6patHas 1 MPaKTUYECKUX 3a]1a4.
MPONOPUHOHATLHAS BrraucisaTe 1IMHY OKPYXKHOCTH
3aBUCHMOCTE U TUIOUIalb KPyra, UCIOJb3Ys
4.11 Pemenne ynpaxuenuii | 1 3HAHMS O NPUOTHAKEHHBIX
o teme «IIpsimas u 3Ha4YeHUAX yucen. Pemare
o6paTHas 3a/1a4v Ha IPOLEHTHI U IpoOun
NPOTOPLHOHATBHbIE COCTaBJICHHEM NPONOpLUH (B )
3ABHUCHMOCTIDY. TOM YHCJIE 3a]1a4i U3 peAIbHOI
4.12 KonTponsHas padora Ne | 1 TIpaKTHKH, HCHOL3YS HPH
7 o reme « OTHOIIEHUS. HEOOXOMMOCTH KaJIbKYJIATOP)
4.13 AHaIM3 KOHTPOJIBHOMN 1
pabotbl. Macmirab.
4.14 Pemenue ynpaxnenun |1
1o reme «MacTab.
4.15 JlnnHa OKpY>KHOCTH. 1
4.16 ITnomans kpyra. 1
4.17 Ulap. 1
4.18IToaroroBka Kk 1
KOHTPOJILHOM padoTe.
4.19 KontponbHas padorta Ne | 1
8 no Teme «lIponopums»
85. 1 BepHo ucnonb30Bath B peun
[Tomoxurens- 5.1 AHanu3 KOHTPOJIBHOU TEPMUHBI: KOOpAWHATHAs
HbIE U 13 | pabotsl. KoopauHaThl Ha npsiMasi, KOOpJIMHATA TOYKHU Ha




OTPULATCIIbHBI
€ yuciJia.

IpSAMON

5.2 N3obpakeHne Touek Ha
KOOPJAMHATHOW MPSIMOM.
Koopaunara TO4KkH.

5.3 Pemenue ynpaxHeHUI
o teme «KoopauHaTel Ha
PSAMOI.

5.4 IIpoTUBOMNOOKHBIE
qHCIa.

5.5 Ilenple uncia.

5.6 Moaynb 4uciia v €ero
F€OMETPUUECKUN CMBICTT

5.7 Pemienue ynpaxHeHUN
1o TeMe «MoayJib unciay

5.8 CpaBHEHHE YuCeI

5.9 CpaBHeHue
OTPULIATEJILHBIX YUCET

5.10 Pemrenue yrpaxxHeHHI
o teMe «CpaBHeHUE
YUCETD).

5.11 U3meHeHue BEIUYHH.

5.12 IloaroroBka K
KOHTPOJILHOM paboTe

5.13 KontponbHas padota Ne
9 no teme «llonoxurenbHpIe
Y OTPUIIATEIHHBIC YHCIIA.

IPSAMOM, ITOJIO- KUTEIBHOE

YU CJI0, OTPULATEIIBHOE YUCIIO,
IIPOTUBONOJIOKHBIE YUCIIA,
L[EJI0€ YHCIIO, MOAYJIb YUCJIA.
[IpuBOonUTHE MpUMEPBI
VCIIOJIb30BaHUS B OKPYXKAIOIIEM
MUPE MOJOKUTEIIbHBIX U
OTPUIIATENBHBIX YHCET
(Temmepatypa, BHIUTPHIIII-
IIPOUTPBIILL, BBIIIE-HIKE YPOBHS
Mops U T. 11.). U300paxkath
TOYKaMU KOOPJAWUHATHOM MPSIMOM
MOJIOKUTEIIbHBIE U
OTPULIATENBHBIE PALIMOHAIBHBIE
yucaa. XapakTepru3oBaTh
MHOYECTBO LIEJIbIX YNCEIL.
CpaBHHBaTh MOJIOKUTEIBHBIE U
OTPULIATENBHBIE YHCIIA.
['paMmmaTHUEeCKH BEPHO YUTATh
3alMCH BBIPAXKEHHUI,
CoZIepKaIIMX MOJIOKUTEIIBHBIE U
OTpHUIIATEIbHBIE YHCIIA.
MopaenupoBaTh UUTUHIPHIL,
KOHYCBI, HCIIOJIb3Ysl OyMary,
IUTACTWJIMH, IPOBOJIOKY U Jp.
N3roraBnuBath
IPOCTPAHCTBEHHBIE (PUTYPHI U3
Pa3BEPTOK; PAClO3HABATH
Pa3BEPTKHU LIUIMHIPA, KOHYCA.
Pacno3naBaTe Ha uepTexax,
PUCYHKaX, B OKPYKaIOIIEM MHUPE
HUJTUHIPBI, KOHYCHI. [IpuBOIUTH
IpUMEPHI aHAJIOTOB ATUX
reOMETPUYECKUX (PUTYp B
OKpY’KaroIlleM MUDE.
COOTHOCUTB MPOCTPAHCTBEHHBIE
(GUTYpHI ¢ UX TPOSKIUSIMHU Ha
IIJIOCKOCTH.

§6.Cnoxxenue
Y BBIYMTAHUE
MOJI0KUTETbH
bIX H
OTpHUIIATETHHBI
X gucel.
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6.1 AHQJIN3 KOHTPOJIBHOMN
paboThl. ClOKEHHE YHUCEI C
TTOMOIIBI0 KOOPJAMHATHOM
pAMON

6.2 Pemienue ynpaxHeHUN
1o TeMe «ClI0)KeHHEe YHCe

6.3 Cioxeunue
OTPULIATEIHHBIX YUCE]I.

dopMynupoBaTh IpaBUIIa
CJIOKCHUS U BBIYUTAHUS
MOJIOKUTEIbHBIX U
OTPHUILIATEIIbHBIX YUCEIL.
BoInmoaHATE ClI0KEHUE U
BEIYMTAHUE MOJIOKUTECIbHBIX U
OTPULIATEIIBHBIX YUCEIL.
['pamMaTryecku BEpHO YUTATh




6.4 Pemienue ynpaxHeHUn
o teMe «CloXeHue
OTPHUIIATEIBHBIX YUCETD).

6.5 CrnoxxeHue umcen ¢
pa3HBIMU 3HAKaMH.

6.6 BrrunciieHue 4ucioBOro
3Ha4YeHUs OYKBEHHOTO
BBIpAKEHUS

6.7 PemieHne ynpaxHEeHUI
Ha CJIOKECHUE
OTPULATEIIbHBIX YHCE.

3allMCH CYMM M Pa3HOCTEM,
COZIEPIKAIINX ITOJIOKUTEIIBHBIE U
OTpHULIATENBHBIE YK CIIA. UuTaTh 1
3anUChIBaTh OyKBEHHbBIC
BBIPAXKEHUs1, COCTABIISATh
OYKBEHHBIC BBIPAKECHUS 110
YCJHOBUSIM 3a7a4. BeraucisaTh
YHUCJIOBOE 3HaUCHUE OYKBEHHOTO
BBIPAKEHUS MPU 3aJaHHBIX
3HaueHUsIX OykB. COCTaBIATh
YPaBHEHHUS IO YCIOBUSIM 33]1a4.
Pemars nipocrenme ypaBHEHUS
Ha OCHOBE 3aBUCHUMOCTEN MEXKIY
KOMIIOHEHTaMHU

6.8 Briuntanue
OTPUIIATENIHHBIX YUCETL.

6.9 JlnuHa oTpe3ka Ha
KOOPJAHWHATHOM MPSMOM.

6.10 IToaroroBka k
KOHTPOJILHOM paboTe.

6.11 KontponbHas padota Ne
10 mo Teme «CrnoxxkeHue u
BBIYMTAHHUE MTOJIOKUTSIBHBIX
U OTPUIIATEIbHBIX YHUCEI».

apu(pMEeTUIECKUX JEeHCTBUM.
Haxomgute nnunHy oTpeska Ha
KOOpPJMHATHOM MPAMOM, 3Has
KOOPAUHATHI KOHI[OB ATOTO
oTpe3ka. Pacrio3HaBaTh Ha
yepTekax, pUCyHKax, B
OKpY>KarollleM MUPE MPU3MBI,
UUJIMHIPBL, MAPAMUJIbI, KOHYCHI.
Pemrats TekcTOBBIE 302U
apu(METHICCKUMHU CITIocoOamMu

87.
YMHOKEHHE U
JICJICHHUE
MOJI0KUTEIbH
BIX U
OTPUIIATEIIHHBI
X YHCe.
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7.1 AHanu3 KOHTPOJIBHOM
paboThl. Y MHOKEHHUE
MOJIOKHUTEIBHBIX U
OTPHUIIATEIbHBIX YHCEIL.

7.2 YMHOXKEHUE
OTPUILIATEIIHHBIX YUCE]T.

7.3 Pemienue ynpaxHeHUN
o TeMe «YMHOKEHUE
YHCEID.

7.4 [lenenue OTpULIATENBHBIX
YHUCE.

7.5 JleneHue 4ncel ¢
pa3HbIMU 3HAKaAMHM.

7.6 Pemenue 3anau
apu(PpMETHYECKUM CIIOCOOOM

7.7 Ilonstue o
palMOHANIbHOM YHUCIIE.
JlecsiTuuHOE MPUOIIMKEHNE
OOBIKHOBEHHOM ApOOH.

7.8 ITogroroBka x

dopMynupoBaTh IpaBuIIa
YMHOKEHUS U ICJICHUS
ITOJIOKUTEIIbHBIX U
OTPHULIATENIbHBIX YUCE.
BpInonHATh yMHOXKEHHE U
JIEJICHUE TIOJI0KUTEBHBIX U
OTPHULIATENIBHBIX YUCET.
Bpruucnsats 4ncioBoe 3HaYEHUE
JIpOOHOTO BBIPAKEHUS.
['pamMmmaTruecky BEpHO YUTATh
3aMMUCH IPOU3BEACHUMN U
YACTHBIX, COJICPIKAIINX
MOJIOKUTEIbHBIC U
OTPULIATENILHBIE YUCIIA.
XapakTepu3oBaTb MHOXKECTBO
palMOHAIBHBIX Yucell. YUuTaTh U
3aMuChIBaTh OYKBEHHBIC
BBIPAYKECHUS, COCTABJIATH
OYKBEHHBIE BBIPAKEHUS 110
YCJIOBUSM 3a7a4. Beraucisate
YHUCJIOBOE 3HAUECHHUE OYKBEHHOTO




KOHTPOJILHOM padoTe.

BBIPAKCHUA ITPU 3a/ITaHHBbIX

7.9 KontponbHas padora Ne |1 3HaYEHUSIX OYKB.

11 o TeMe «YMHOXKEHUE U DopMyIMpPOBATH U 3AIIUCHIBATH C

JIEJICHUE TTOJIOKUTEIIbHBIX U MOMOIIbI0 OYKB CBOMCTBA

OTPULATEIIBHBIX YHCEI JNEUCTBHUN C pallMOHAIBHBIMU

7.10 AHanu3 KOHTPOJIBHOM 1 YUCIaMH, IPUMEHATD UX IS

pabotel. CBoMCTBA NEHCTBUN npeoOpa3oBaHusl YUCIOBBIX

C paIMOHAJIbLHBIMHU YUCJIAMHU. BbIpakeHuid. COCTaBIsATh

7.11 CpaBHeHuUe 1 YPaBHEHUS 110 YCIIOBUAM 3a/a4.

OOBIKHOBEHHBIX H Pemate mpocreiiiiue ypaBHEHHUS

JECSITUUHBIX APOOEH. Ha OCHOBE 3aBUCUMOCTEN MEXKILY

7.12 IIpumMeHeHune 3aKOHOB 1 KOMIIOHCHTaMHU

apu(pMETUUECKUX NCiCTBHIA apuQMETHIECKUX IEHCTBHUM.

JUTSL pariioOHaTH3aI[IH Pemrate TeKCTOBBIC 3aaUn

BBIUMCJICHUM apu(MEeTHIECKUMU CIIOCOOaMHU.
Pemate nmormueckue 3agauu ¢
MTOMOIIBIO TpaoB

§ 8. Pemmienne |15 | 8.1 PackpbiTue CKOOOK. 1 BepHo ucnonp3oBaTh B peuu
ypaBHEHUH. TEPMUHBL: KOIPPHUITUEHT,

8.2 Ymupoienue BeipakeHui. | 1 PacKpBITHE CKOOOK, TT0I00HBIE

8.3 PelieHne ypaBHEHUI 1 cjaraeMble, IPUBEJICHUE

8.4 PelieHne ynpaxHeHUI 1 0JTOOHBIX CJaraéMbIX, KOPEHb

1o Teme «Packpeitue YpPaBHEHUS, JIMHEUHOE

CKOOOK. ypaBHeHHeE. [ paMMaTriecKu

8.5 Koadduruenr. 1 BEPHO YUTATh 3aIUCH

8.6 Ympoienue BelpakeHun, | 1 ypaBHEHHH. PacKpbiBaTh CKOOKH,

HaX0>KJICHHUE 3HAYCHUS yHIpouaTh BhIpAXXCHHA,

BBIPAKEHMUS. BBIYUCIIATH KOYPHUIIEHT
BBIPKCHHSI.

8.7 IlomoOHbIe ciiaraeMeble. 1 Pemars ypaBHeHUs

8.8 PackpriTre ckoOOK, 1 YMHOXEHUEM WJIH JIEJIEHUEM

BBIHECEHHE OOIIETO 00€enx ero 4acTey Ha OHO U TO

MHOKHUTEJIS 32 CKOOKH. K€ HE PABHOE HYJIIO YUCIIO

8.9 IToaroroBka k 1 MyTEM MEepeHoca CJIaraeMoro u3

KOHTPOJIbHOM padoTe. OJIHOM YacTH ypaBHEHUS B

8.10 KonTpospHast padora Ne | 1 Apyryto. Pemars TEKCTOBBIE

12 no teme «PackpbiTne 3a7]a4¥ C MOMOIIbIO YPABHEHHUI.

CKOOOK. Pemrats TekcTOBBIC 3aaUN

8.11 AHanu3 KOHTPOJILHOM 1 apuMETHIECKUMU CITIOCOOaMHU.

paboTel. Pemenne [IpuBOAUTH IPUMEPHI KOHEYHBIX

ypaBHEHUI. 1 OECKOHEUHBIX MHOKECTB.

8.12 CBolicTBa ypaBHEHHUI. 1 Pemarp Torn4ecKue 3a1a4u ¢

8.13 Pemrenue 3amau ¢ 1 IOMOILBIO TpadoB

MTOMOIIIBIO COCTABJICHUS

ypaBHEHUS

8.14 IloaroroBka K 1




KOHTPOJILHOM padoTe.

8.15 KontposnbHas pabota Ne
13 no teme «Pemenue
YPABHEHHUIN.

80. 13 | 9.1 AHanu3 KOHTPOJIHHOM Bepno ncnonb3oBath B peun
Koopaunater pabortsl. [leprieHuKyIsipHBIC TEPMUHBI: IEPIICHIUKYIISIPHBIC
Ha TUIOCKOCTH. psiMBIE. npsiMbIe, MapaieIbHbIe
9.2 IloctpoeHue npsiMble, KOOPAMHATHAS
NEPHEHANKYISIPHBIX MPSMbIX IJI0CKOCTh, OCh a0CIIMCC, OCh
C TIOMOIIILIO YTOJBHUKA OpJIMHAT, CTOJOYaTast
JIMHEUKH muarpamma, rpaduk. OObSICHITS,
9.311apannenbHbIe PSMBIE. KaKHE MPSMbIE HA3bIBAIOT
9.4 IlocTpoenue MEPICHANKYJISIPHBIMU U KaKue
napaieIbHBIX MPSIMBIX C — MapajuiebHbIMU,
MOMOIIBIO YTOJIbHUKA U (opMyIMpOBaTH UX CBOMCTBA.
JIMHEHKU. CtpouTh NEPICHINKYISPHBIC U
95 KOOpI[I/IHaTHaH napaieIbHBIC IIPSIMBIC C
MJIOCKOCTb. MOMOIIBIO YePTEKHBIX
9.6 IlocTpoeHue TOUKH 110 €€ MHCTPYMEHTOB. CTPOUTH HA
KOOPAMHATAM. KOOPJIMHATHOM TJIOCKOCTH TOYKH
9.7 IlocTpoenus Ha 1 QUTYPBI 10 3a1aHHBIM
KOOPJMHATHOM TJIOCKOCTH. KOOpAHHATaM; ONPCACIATD
9.8 CtonbuaThle AMarpaMmsl. KOOPAMHATHI TOYCK. HHTATh
9.9 IlocTpoenue cToa09aThIX rpaQUKH NPOCTEHIINX
JHarpamm. 3aBucuUMocTel. Pemars
9.10 T'paduky. TEKCTOBBIC 33JIa41
9.11 Yrenue rpadukos apuMEeTHIECKUMU CITIOcOOaMu.
IPOCTEMNINX 3aBUCHMOCTEM AHATH3UPOBATH U 0C-
9.12 Peilienue yrnpakHeHHit MBICIIUBATh TEKCT 3a]1a4H,
no Teme «KoopauHaTel Ha repeopMyTMPOBATE yCIOBHE,
TOCKOCTID U3BJICKATh HEOOXOAUMYIO
9.13 KontponpHas padora Ne MH(OPMALHIO, MOJIEIMPOBATD
14 o reme «KoopauHaTel Ha YCJIOBHC C IOMOTIBIO CXEM,
LIOCKOCTIS. PUCYHKOB, PEaJIbHBIX
PEIMETOB; CTPOUTH
JIOTUYECKYIO LETIOYKY
pPACCYXIECHUN; KPUTUUECKHU
OIICHUBATH TOJTYYCHHBIA OTBET,
OCYIIECTBIISATH CAMOKOHTPOJIb,
TIPOBEPsIS OTBET Ha
COOTBETCTBHE
10. 13 | 10.1 Ananu3 KOHTPOJIBHOM
IToBTOpEHUE. pa6otsl. [IpuzHaku

JACIINMOCTH.

10.2 OcHOBHOE CBOMCTBO
npobu. CokparieHue 1po0ei.




10.3 CnoxeHnue u
BBIYUTAHUE JIPOOEii C
pa3HBIMU 3HAMECHATEIISIMH

10.4 YMHOXEHHE U eJIEHNE
OOBIKHOBEHHBIX JIpo0ei

10.5 OtHoOLIEHUS N
IPOTIOPIIHH.

10.6 IIpouenTtsl. Pemenue
3ajad.

10.7 Cnoxeunue
OTPHUIATEIBHBIX YUCEII.

10.8 Cnoxenue
MOJIOKUTEIBbHBIX U
OTPUIIATEIHHBIX YUCE]I.

10.9 YMHOXEHME U JIEJIEHUE
OJIOKUTEIBHBIX U
OTPUIIATEJIbHBIX YHCE.

10.10 PackpbiTie CKOOOK.
Pemenne ypaBHeHUI
pa3IMYHBIMH TPHEMAMH.

10.11 IIpuBeneuune
MOJTOOHBIX CJIaraeMbIX.

10.12 KonTtposnbHas pabota
Ne 15 no teme
«IToBTOpEHMEN

10.13 AHanu3 KOHTPOJIBLHOMU
paboTHI.

HNTOI'O:

170

COTJIACOBAHO:

[IpoTokous 3acesanus
MEeTOAUYECKOr0 00'beIUHEHUS
y4uTesled eCTeCTBEHHO —
HAy4HOTO0 [JUKJIa

ot 30.08.2017roma Ne1
PykoBogutesnr MO OY

/3.1. Bouapb/

COI'TACOBAHO:

3aMecTuTeJ b JupeKkTopa o YBP

/WU.I. [lenux/

31.08. 2017




