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JJIs1 00Y4aIOIIMXCH € 32/IePAKKOM MCUXHUYECKOr0 pa3BUTHSA



1. Ilnanupyembie pe3yabTAThl OCBOEHHS YU4eOHOI0 MpeaMeTa, Kypca

®opMHUPOBaHNE YHHBEPCAJIBHBIX Y4eOHBIX JeHCTBUIl

W3yueHne MaTeMaTHKH [0 JaHHOM MporpamMMe crnocoOcTByeT (OPMHUPOBAHUIO Yy YyYalluxcs
JUYHOCTHBIX M METANpeIMETHbIX pPEe3yJbTaTOB OOYyYEHHUs, COOTBETCTBYIOUIMX TpPeOOBAaHUIM
(enepaabHOro TOCyAapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00IIEro 00pa3oBaHusl.
JIn4yHOCTHBIE pe3yabTaThI:

—  BOCIIMTAHHE POCCUMCKON IPaKAAHCKOW MIEHTUYHOCTH: NATPUOTU3MA, YBaKeHUA K OTeuecTBy,
OCO3HaHUs BKJIA/Ia OTEYECTBEHHBIX YYEHBIX B PA3BUTHE MUPOBOM HAYKU;

—  OTBETCTBEHHOE OTHOIIEHHWE K YUYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOydYarommuxcs K
CaMOpPa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTHUBAIIMM K OOYYEHUIO U [TO3HAHHUIO;

—  OCO3HAHHBIM BBIOOP U MOCTPOEHHE AAJbHEHUIIEH MHAMBUAYAIBHOW TPACKTOPUM OOpa30BaHMS
Ha 0a3e OpUEHTHPOBKM B MHpe mnpodeccuil W mnpodeccuoHaNbHBIX MPEANOYTECHUH C y4eToM
YCTOMUMBBIX IO3HABATEIbHBIX MHTEPECOB, a TaK)Ke Ha OCHOBE (POPMUPOBAHUS YBAKUTEIBHOTO
OTHOLICHHUS K TPY.ly, Pa3BUTHUE OIBITA Y4aCTUS B COLIMATILHO 3HAYUMOM TPYIE;

—  YMEHME KOHTPOJHMPOBATh IPOLIECC U pe3yJIbTaT yueOHOM U MaTeMaTUYECKON AEATENbHOCTH;

— KPUTHUYHOCTb MBIIUICHWS, WHULUATHBA, HAXOAYUBOCTb, AaKTHUBHOCTb IIPU PELICHUH
MaTeMaTUYEeCKHX 3a/1a4.

MertanpeameTHbie pe3yJabTaThl:

—  YMEHHE CaMOCTOSITEJIbHO OIPENeIATh eI CBOEro 00yUYeHUs, CTaBUTh U (OPMYIMPOBATH IS
cebsi HOBbIE 3agaud B yuebe, pa3BUBAaThb MOTHUBBI M HHTEPECHl CBOEH IO3HABATEJIbHOU
JESATEIIBHOCTH;

—  COOTHOCHUTBH CBOM JIEHCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBIIATh KOHTPOJIb CBOECH
JESTEIbBHOCTH B IPOLECCE AOCTHKEHMSI pe3ylibTaTa, ONPEAesiTh CHocoObl NEHCTBHII B paMKax
IPEUIOKEHHBIX YCIOBUH M TpeOOBaHMH, KOPPEKTUPOBAaTh CBOM JEHCTBUS B COOTBETCTBUHU C
W3MEHSIOLIEHCS CUTYalUe;

— YMEHHME ONpeNeNaTh IMOHATHUS, co3AaBaTb OO0OOIIEHHSA, YyCTaHABIMBaTb AHAJOTUH,
KJIaccu(puIUpoOBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUIsl Kilaccuukanuy;

— YMCEHHE YCTaHaBJIMBaTb IPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYKIEHUE,
YMO3aKJII0YeHHe (MHAYKTUBHOE, I€AyKTUBHOE U 110 aHAJIOI'MU) U JIeNIaTh BHIBOJIBI;

—  pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKAI[MOHHBIX
TEXHOJIOTHIi;

— TepBOHAaYaJIbHbIE MPEICTaBICHUS 00 UIESIX U O METOAaX MaTeMaTUKH Kak 00 yHUBEpCaIbHOM
A3bIKE HAYKU U TEXHUKHU, O CPEACTBE MOAEIUPOBAHUS ABJICHUN U IIPOLIECCOB;

— yYMEHHME BHJIETh MAaTeMaTHYECKyIO 3a/ladyy B KOHTEKCTE IMpPOOJEMHOM CUTyallud B JPYIHX
JUCLHUIIIINHAX, B OKPYXKAIOIEH KU3HH;

— YMEHHME HAXOJUTh B PA3JIMYHBIX HCTOYHHKAX HHPOpPMAIUIO, HEOOXOIUMYIO Ji PpEIICHUS
MaTeMaTHYeCKUX MpoOJieM, U MPeJICTaBlATh €€ B TMOHATHOH (opme, NMpUHHUMATh pelIeHHE B
YCIIOBUSIX HETIOJIHOM WJIM N30BITOYHOM, TOUHOM WM BEPOSTHOCTHON MH(OpMaLINH;

— yYMEHHME I[OHMMAaTb M MHCIOJNb30BaTh MAaTEMaTHYECKHE CpEACTBA HArISAHOCTH (Trpadukwy,
TaOJIUIIBI, CXEMBI U Jp.) Ui WILTFOCTPAIMY, HHTEPIIPETALUH, apTyMEHTAlNH;

—  YMEHHMeE BbIJIBUTATh TUIIOTE3bI P PEIIEHUH 3a]1auH, TOHUMAaTh HEOOXOJUMOCTb UX MPOBEPKHU;
— TIOHMMAHME CYLIHOCTH QJITOPUTMHYECKMX MPEANUCAaHUNA W yMEHHE JIEeWCTBOBaTb B
COOTBETCTBUU C IPEITI0KEHHBIM aJITOPUTMOM.

®opmupoBanue UKT-koMneTeHTHOCTH 00y4YarOLIUXCS

Co3nanne rpaguyecKkux 00beKTOB

VYyamuiics Hay4uTcs:

* CO3/aBaTh pa3IMYHblE T'EOMETPUYECKHE OOBEKTHl C HCIOJB30BAaHHMEM BO3MOXKHOCTEH
CIEMAJIbHBIX KOMIIBIOTEPHBIX NHCTPYMEHTOB;

* CO3/1aBaTh AMArpaMMBbl PA3JIMYHbBIX BUJOB B COOTBETCTBUH C PELIAEMBIMU 33/1a4yaMu;

* cO3/1aBaTh rpapuueckre 0ObEKThl MPOBEAECHUEM PYKOH MPOU3BOJIbHBIX JIMHUH € UCIOJIb30BAHUEM
CIIELUATIU3UPOBAHHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB U YCTPOUCTB.

Yyamuiicss noJry4uT BO3MOKHOCTh HAYYUThCS:

* CO3/1aBaTh BUPTYAJIbHBIC MOJIEIH TPEXMEPHBIX OOBEKTOB.

Coznanue, BOCIPUATHE U UCIIOJIB30BaHUE TUIIEPMEINACO00IIeHN ]



VYyamuiics HayuuTc:

* paboTaTh C 0OCOOBIMH BHJIaMHU COOOIIIEHUN: AUarpaMMaMHu;

* U30UpaTeIbHO OTHOCUTHCS K MH(POpPMAIMU B OKpY’KarouieM HHGOPMAIMOHHOM IMPOCTPAHCTBE,
OTKa3bIBaThCsI OT NMOTPEOICHUSI HEHYKHOM HH(OpMAIIHH.

Yyamuiicss NoJy4YUuT BO3MOXHOCTh HAyUUThCS:

* IPOEKTUPOBATH ANU3aiH COOOIIEHNH B COOTBETCTBUU C 33Ja4aMH U CPEACTBAMU JJOCTABKHU;

* TIOHMMAaTh COOOIIECHHUS, HCIOJIb3YsS IMPU UX BOCHPHUATHM BHYTPEHHHE M BHEIIHUE CCBUIKU,
pa3MyHble UHCTPYMEHTHI MIOMCKA, CIIPABOYHBIE UCTOYHUKH (BKJIIOYAs JABYSI3bIYHbIC).
KoMMmyHHKaIMs ¥ colalibHOE B3aUMOICHCTBHE

Yyamuiics Hay4uTcs:

* BBICTyHaTb C ayJWOBUACONOJICPKKON, BKIIOYas BBICTYIUICHHE TMepel AUCTaHLMOHHON
ayIUTOPHUEN;

* y4acTBOBaTh B OOCYXIEeHHH (ayauoBUACOPOPYM, TEKCTOBBIH (OpyM) C HCIOIH30BAHUEM
BO3MOxHOCTEN HTEpHETA;

* HCII0JIB30BAaTh BO3MOXHOCTH 3JIEKTPOHHOM MOYTHI J1s1 UHHOPMAIMOHHOTO OOMEHa;

* OCYIIECTBIIATh 00pa3oBaTeIbHOE B3aMMOACHCTBHE B HH(POPMAIMOHHOM MPOCTPAHCTBE
00pa30BaTeNbHOTO YUpEKICHHs (TIOTyYeHHE U BBIIOJHEHUE 3aJaHUi, MMOy4eHne KOMMEHTapUeB,
COBEpILIEHCTBOBAaHUE CBOCH pabOThI);

* coOMOaTh HOPMBI MH(POPMAITMOHHON KYJBTYpBI, THKU M IpPaBa; C YBAKEHHEM OTHOCUTHCS K
4acTHOW MH(POPMAIUU ¥ HH()OPMAIIMOHHBIM ITpaBaM JIPYTUX JTFOCH.

Yyamuiicss NOJy4YuT BO3MOXHOCTh HAyUUTHCS:

* B3aUMOJICHCTBOBATh B COLMANIbHBIX CETAX, padoTaTh B rpyIIe HaJl COOOIIEHUEM;

* B3aUMOJICHCTBOBATH C MAPTHEPAMU C UCIIOJIb30BAaHUEM BO3MOXKHOCTEH MHTEepHeTa.

[Towck u opranu3anus XpaHeHus UHHOpMaIuu

Yyamuiics Hay4uTCs:

* HCIOJB30BATh pa3iuyHble NMpUEMBI ToMcKka uMHGopMmaluu B VHTEpHETE, MOUCKOBBIE CEPBUCHI,
CTPOUTH 3aIPOCHI I MTOKCKA HH(POPMAIIMHN U aHATH3UPOBATH PE3YyJIbTaThl IOUCKA,

*  HCIOJIb30BaTh MNPUEMBI TIOMCKAa WHPOPMALMM HA TIEPCOHAIBHOM  KOMIIBIOTEpE, B
nH(GOPMALIMOHHOHN CpeJie YUPEkKACHUS U B 00pa30BaTEIbHOM MPOCTPAHCTBE;

* HCIOJIb30BaTh pa3jIM4yHble OMOJIMOTEYHBbIE, B TOM YHCIIE 3JEKTPOHHBIC, KAaTaJOTU AJis IOUCKa
HEOOXOIUMBIX KHHUT;

* CKaTh MH(OPMAIUIO B pa3IMYHBIX 0a3aX JaHHBIX, CO3aBATh U 3aIOJHATH 0a3bl TaHHBIX;

* (opmupoBaTh cOOCTBEHHOE HH(OPMAIIMOHHOE MPOCTPAHCTBO: CO3/1aBaTh CHUCTEMBI MANoOK U
pa3Menarh B HUX Hy»XKHbI€ HH(POPMAIIMOHHBIE UCTOYHUKH, pa3Meniath nHpopmannio B UHTepHeTe.
VYyamuiics moay4uT BO3MOKHOCTh HAYUUTHCS:

* HCIOJIb30BaTh pa3iu4Hble TpUEMBI moucka uHdopmanuu B HHTepHEeTe B X0A€ YyueOHOM
JESTEIbHOCTH.

Amnanu3 uHdopmaIi, MareMariuieckas o0padoTKa JaHHBIX B UCCIEAOBAHUHT

Yyamuiics HayduTcs:

* BBOJUTH PE3YJIbTaThl U3MEPEHUI U Apyrue MupoBbIe JaHHBIE i1 UX 00pabOTKH, B TOM YHUCIIE
CTAaTHUCTUYECKON U BU3YyaIH3aIUH;

* CTPOUTH MaTEMaTUYECKHUE MOJIEIH.

VYyamuiics moay4uT BO3MOKHOCTh HAYUUTHCS:

* BBOJIUTH PE3YJIbTAThl H3MEPEHUHN U APYTUX IMU(POBBIX NaHHBIX U 00pabaThIBaTh WX, B TOM YHCIIE
CTaTUCTUYECKU U C TOMOILBIO BU3YyaJIU3alNH;

* AHAJIM3UPOBATh PE3YJILTAThI CBOCH J1EATEIHHOCTH.

MogenupoBaHue, TPOEKTUPOBAHUE U YIIPABIECHUE

VYyamuiics Hay4uTcs:

* MOJIETUPOBATH C UCTIOJIH30BAHUEM BUPTYAIBHBIX KOHCTPYKTOPOB;

* KOHCTPYHpPOBaTb M MOJETUPOBATH C MCIHOIb30BAHUEM MAaTEPUAIBHBIX KOHCTPYKTOPOB C
KOMIBIOTEPHBIM yTIPaBICHUEM U 0OpaTHOM CBS3BIO;

* TIPOEKTHUPOBATh M OPraHU30BHIBATH CBOK WHIAMBUIYAIbHYIO W TPYNIOBYIO JEATEIHLHOCTD,
OpraHU30BBIBaTH CBOE Bpems ¢ ucnoib3oBanueM UKT.

VYyamuiicst oJy4uT BO3MOXKHOCTh HAYUHUTHCS:

* MPOEKTUPOBATH BUPTYAIbHBIE U PEATbHBIE O0BEKTHI U TIPOIIECCHI.



OCHOBBI Y4eOHO-UCCIeI0BATEIHLCKON U MPOCKTHOM eATeJIbHOCTH

VYvuamuiicss HayuuTcs:

* IUIAHUPOBATb U BBINOJHATH Y4YeOHOE UCCIEIOBaHME U Y4EOHBIM MPOEKT, HCIHOJIb3Ys
o0opyaoBaHue, MOJIENIN, METOIBI U IPUEMBI, aJIEKBaTHBIC UCCIIEyeMOU TpodiieMe;

* BBIOMPATH U UCIOIH30BaTh METObI, PEJICBAHTHBIC pacCMaTpUBAEMON MpobIeMe;

* Pacro3HaBaTh U CTABUTHh BOIPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITh MOJYYCHBI ITyTEM HAYIHOTO
HCCJIEIOBaHMsI, OTOMpaTh a/JIeKBaTHbIE METOJIbI MCCIEeA0BaHusA, (OPMYIHPOBATh BBITEKAIOIINE U3
MCCJICIOBAHMS BBIBOJIBI;

* HCMOJb30BaTh TaKHME MaTeMaTHYEeCKHE METOAbl M NpHUEMBI, KaKk aOCTpakuus U uiealu3alus,
ONPOBEPKEHUE, KOHTPIPUMEDP, HHAYKTHUBHBIE U JEAYKTHUBHBIC PACCYXXIEHHUS, IMOCTPOCHHUE U
WCIIOJIHEHUE AJITOPUTMA;

* WCIIOJI30BAaTh TaKWE €CTECTBEHHO-HAYYHBIE METOABI M MPHUEMBI, KaKk HAOIIOJCHHE, TOCTaHOBKA
po0JIeMbl, BBIABUKEHHE «XOPOIICH THIOTE3bl», HKCIEPUMEHT, MOJICIHUPOBAHHUE, HUCIIOJIb30BAHNE
MaTEMaTUYeCKUX MOJIENIeH, TEOpEeTUUecKoe OOOCHOBAHUE, YCTAHOBIICHUE TPaHUI] TPUMEHUMOCTH
MOJICIIH/TCOPUH;

* HCMOJB30BaTh HEKOTOPHIE METOJbl MMOJYYEHHUs 3HAHHWM, XapakTEepHbIC UIsl COLUAIBHBIX WU
HUCTOPUYECKHX HAyK: IOCTAaHOBKA MpOOJEeMbl, OMNPOCHI, OMUCAHHE, CPAaBHUTEIHHOE OIHUCAHHE,
00BsICHEHHUE, UCITOJIb30BAHNUE CTATHCTUYECKUX JIAHHBIX, HHTEPIpETaIus (GaKkToB;

* SICHO, JIOTUYHO M TOYHO H3Jaratb CBOK TOYKY 3pPEHHs, UCIOJIb30BaTh SA3BIKOBBIE CPENICTBA,
aJicKBaTHBIC 00CyK1aeMoii mpobieme;

e omnyaTh (GaKThl OT CYXACHWH, MHEHUH M OIEHOK, KPUTUYECKH OTHOCHTHCS K CYXKIACHUSM,
MHEHHUSIM, OLIEHKaM, peKOHCTPYHUPOBATh KX OCHOBAHUSI.

VYyamuiicst 10Jy4UT BO3MOKHOCTh HAyUUThCS:

* CaMOCTOSITETILHO 33JlyMbIBaTh, IJIAHUPOBATh M BBHIMOJHATH YYEOHOE HCCIEAOBAHHUE, YUCOHBIN
MIPOEKT;

* HCTOJIb30BaTh JIOTQ/IKy, 03apeHUEe, HHTYHIIHIO;

* HCHOJb30BaTh HEKOTOPBIE METOAbl MOJYYEHHUs 3HAHUM, XapaKTEepHbIE ISl COLMAIbHBIX H
HMCTOPUYECKUX HAYK: aHKETUPOBAHUE, MOJICTTUPOBAHHE;

* HCII0JIb30BAaTh HEKOTOPBIE MPUEMBI XYy10)KECTBEHHOTO TIO3HAHUS MHUpA: LIETIOCTHOE OTOOpaKeHUe
MHUpa, 00pa3HOCTh, OPraHMYECKOE EIWHCTBO OOMIEr0 OCOOEHHOrO (THIMYHOTO) W E€AWHUYHOTO,
OpUTMHAJIbHOCTb;

* [[EJICHAIIPABJICHHO M OCO3HAHHO Pa3BUBAaTh CBOM KOMMYHHUKATHBHBIE CIIOCOOHOCTH, OCBaMBATh
HOBBIE SI3bIKOBBIE CPEJICTBA;

* 0OCO3HaBaTh CBOK) OTBETCTBEHHOCTh 3a JOCTOBEPHOCTh TIOJNYYECHHBIX 3HAHUH, 3a Ka4ECTBO
BBIIIOJIHEHHOTO MPOEKTA.

CTparerum cMbICJI0BOT0 YTeHHS U padoTa ¢ TEKCTOM

Pabora ¢ TekcToM: morck HHPOPMAIUU 1 TIOHUMAaHKUE TPOYUTAHHOTO

VYyamuiics Hay4uTes:

* OPUEHTUPOBATHCS B COACPHKAHUU TEKCTA U IOHUMATh €r0 LIETOCTHBIM CMBICI:

—  OMpeAensTh TMIaBHYIO TeMY, OOIIYIO [elb UM Ha3HauYeHUE TeKCTa;

(dbopMyIHUpOBaTh TE€3UC, BEIPAKAIOIINIA OOIIUI CMBICIT TEKCTA;

—  OOBSACHATH MOPSAIAOK YACTEH/MHCTPYKIUH, COAECPKAIINKCS B TEKCTE;

—  COMOCTaBJISATh OCHOBHBIE TEKCTOBbIE U BHETEKCTOBBIE KOMIIOHEHTHI: OOHApYXHBATh
COOTBETCTBUE MEXAY YacThI0O TEKCTa M ero oOmei wuzaeei, cPopMyIUpPOBaHHON BOMPOCOM,
O0OBSCHATH HA3HAUEHUE KapThl, PUCYHKA, MOSICHATD YacTH Tpaduka uian Tabauibl U T. 1.;

* HaxXoOJUTh B TeKCTe TpeOyemyro uHpopMaiuio (mpoderaTb TEKCT Tria3aMH, OMPENENATh €ro
OCHOBHBIE€ JJIEMEHTHI, COIMOCTAaBJIATH (POPMBI BBIpRXCHHS MH(POPMAIMK B 3allpoce U B CaMOM
TEKCTE, YCTAaHABIIMBATh, SBISIFOTCA JTU OHH TOXICCTBEHHBIMH WJIM CHHOHUMHUYECKHUMH, HaXOIUTh
HEOOXOIUMYIO eIMHUITY HH(OpPMAIIHK B TEKCTE);

* pemath y4eOHO-TIO3HABATENbHBIE W YYCOHO-TIPAKTUYECKHE 3a7a4d, TPEOYIOIIHUEe TOJHOTO H
KPUTUYECKOTO OHUMAHHUSI TEKCTa!

—  CTaBUTH mepea coOOH 1enb YTEHWs, HAmpaBiss BHUMAaHUE HA TOJE3HYIO B JIaHHBI MOMEHT
UH(OPMALIUIO;

—  BBIAETATH HE TOJIBKO IIaBHYIO, HO U M30BITOUHYI0 HHPOPMAITHIO;

—  COTOCTABJISATH pa3HbIe TOUKHU 3PEHUS U Pa3Hble UCTOYHUKU WHGOPMAITUH TI0 3aJaHHOU TEME;



—  BBITNOJHATH CMBICIIOBOE CBEPTHIBAHKE BBIACIEHHBIX (DAaKTOB U MBICIICH;

— (dopMupoBaTh Ha OCHOBE TEKCTAa CHCTEMY apryMEHTOB (JIOBOJIOB) [Uisi OOOCHOBAHHS
ONpeACIEHHOMN MTO3ULINU.

VYyamuiicsi moJy4uT BO3MOKHOCTh HAYUUThCS:

* aHAJIM3UPOBATH U3MEHEHUSI CBOETO SMOLIMOHAIBHOIO COCTOSHUS B MPOLIECCE YTEHUS, NIOTyUEHUs
U niepepabOTKU MOTy4YeHHOU HH(OPMALIUU U €€ OCMBICIICHHUS.

Pabora ¢ TekcTom: npeoOpazoBaHe U HHTEPIPETALUs HHPOpMAITUH

VYyamuiicss Hay4YuTCs:

* CTPYKTYpPUPOBaThb TEKCT, HCIONb3YyS HYMEpalUI0 CTPAHUIl, CIUCKH, CCBUIKH, OIJIABIICHUE;
MIPOBOAMTH MIPOBEPKY MPABOMUCAHMS; UCIIOIb30BATh B TEKCTE TAOIUIIbI, H300paKEeHMUS,

* MpeoOpa3oBbIBATh TEKCT, MCIHOJB3YS HOBbIE (POpPMBI MpeAcTaBieHUs HHPOpMALUU: (OPMYJIBL,
rpaduku, AuarpamMmpl, TaOMUIBI (B TOM YHCIIEC JAMHAMHUYECKUE, DJICKTPOHHBIC, B YACTHOCTH B
MPAKTUYECKUX 3aj]auax ), MEPEXOIUTh OT OJHOTO MPEACTABICHUS JAHHBIX K IPYTOMY;

* HHTEPIPETUPOBATH TEKCT:

—  CpaBHHBATb U MPOTUBONOCTABIATH 3AKITIOUEHHYIO B TEKCTE MHPOPMALIMIO PA3HOTO XapaKTepa;
— oOHapy»XuBaTh B TEKCTE JIOBOJIbI B IOATBEPKACHHUE BBIIBUHYTHIX TE3UCOB;

—  JenaTh BBIBOJBI U3 CHOPMYITHPOBAHHBIX MOCHUIOK.

Yuamuiics moJy4YuT BO3MOXKHOCTb HAYUHUThCS:

* BBIABJISATh MMIUIMIMTHYI0 HMH(GOPMAIMIO TEKCTa Ha OCHOBE COIOCTABIICHUS WILTIOCTPATUBHOIO
MaTepuaia ¢ MHpopManueil TeKcTa, aHajau3a MOJATEKCTa (KCIIOJIb30BAHHBIX S3BIKOBBIX CPEICTB U
CTPYKTYPBI TEKCTQ).

Pabora ¢ TexkcToM: orieHKa HHPOpMaLUU

Yyamuiics Hay4uTCs:

* OTKJIMKAThCS Ha COJEpKAHUE TEKCTA:

—  CBA3BIBaTh MH(pOpPMALIMIO, 0OHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMU U3 IPYTUX UCTOUYHUKOB;

—  OLICHUBATh YTBEPKICHUS, CACIIAHHBIC B TEKCTE, UCXO/ISl U3 CBOUX MPEJCTABICHUN O MUDE;

—  HaAXOIWThH JIOBOJIBI B 3aIIUTY CBOCH TOUKHU 3PCHHUS;

* Ha OCHOBE HMEIOLIUXCA 3HAHWM, dKU3HEHHOTO OMbITAa IOJBEPraTh COMHEHUIO JTOCTOBEPHOCTH
uMeroIeiics nHpopmanuy, 0OHapyKUBATh HEJJOCTOBEPHOCTH MOJy4yaeMoil WH(pOpMAaInu, MpoOeIbl
B MH(OpPMALIMU U HAXOJUTH MyTHU BOCIIOJHEHHS 3TUX MPOOEIOB;

* B Ipoliecce padoThl C OJHUM HJIM HECKOJBKUMHU MCTOYHMKAMHU BBISBIIATH COJEPIKAIILYIOCS B HUX
MPOTUBOPEUNBYIO, KOH(PIUKTHYIO HHPOPMAITHUIO;

* WCIOJIb30BaTh IMOJYYCHHBIH OMBIT BOCHPHSITHS WH(POPMAITMOHHBIX OOBEKTOB I OOOTAIleHUS
YyBCTBEHHOTO OIbITA, BHICKA3bIBAaTh OLICHOYHBIE CYXKICHHS M CBOIO TOUKY 3PEHHUS O MOIyUYEHHOM
co0011IeHNH (IPOYUTAaHHOM TEKCTE).

VYyamuiics ToayduT BO3MOKHOCTh HAYUUTHCS:

* HaXOJIUTh CIIOCOOBI TIPOBEPKH MPOTHBOPEUYNBON MH(POPMAITUH;

* OMPEJENATh JOCTOBEPHYIO HH(OPMAIIUIO B ClIydae HATUYHs TPOTUBOPEUNBOM MIIM KOH(PIUKTHON
CUTYaIlNH.

I[Inanupyemble pe3yJbTaThl 00yUeHHsI MATeMAaTHKe

IIpeomemnvie pezynomamui:

—  OCO3HAaHHE 3HAYEHHS] MAaTEMAaTUKH IS IOBCEAHEBHON KU3HU YEJIOBEKa;

— TpEeICTaBICHHE O MaTeMaTH4YeCKOW HayKe Kak cdepe MaTeMaTHyecKou AesTeNbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAUMMOCTH JIJIsl pa3BUTHS [IMBIIIM3AINN;

—  pa3BuTHE yMEHUH paboTaTh ¢ y4eOHBIM MaTeMAaTUUECKUM TEKCTOM (aHATU3UPOBATh, U3BJICKATH
HEOOXOUMYI0 HH(OPMAIMI0), TOYHO M TPAMOTHO BBIPAKATh CBOM MBICIH C TMPUMEHEHHEM
MaTEeMaTUYeCKOW TEPMHUHOJIOTHH ¥ CHMBOJIUKH, TPOBOAWTH KiIacCHU(UKAIUHN, JIOTHUYECKUE
000CHOBAHUS;

—  BiajaeHue 0a30BBIM MOHSITHIHBIM amapaToM MO OCHOBHBIM pa3JiejaM COACPKaHMUS;

— TPaKTUYECKH 3HAYMMbIe MAaTEMaTHYECKHE YMEHHsI U HAaBBIKHU, MX MPUMEHEHHE K PEHICHUIO
MaTeMaTUYeCKUX M He MaTeMaTHUECKUX 3ajay, Iperoaramiiee yMeHUs:

—  BBINOJHATH BBIYUCIICHHUS C HATYPAJIbHBIMH YHCIAMH, OOBIKHOBEHHBIMH W JECATHYHBIMH
Ipo0OsIMU;



— pemath TEKCTOBbIE 3aJayd apu(METHUYECKUM CIHOCOOOM M C TOMOIIBIO COCTABICHHUS H
pelIeHUs] ypaBHEHUI;

—  n300paxaTh (GUTYpHI HAa TUNIOCKOCTH;

—  HCIOJB30BAaTh FT€OMETPUUECKUN «SI3BIK» ISl OMUCAHUS MPEAMETOB OKPYKAIOIIET0 MUPA;

—  U3MEpSATH JUTUHBI OTPE3KOB, BEJTMYUHEI YTIIOB, BBIYUCIIATH IIOMIAAA U 00BEMBI QUTYD;

—  pacmo3HaBaTh M N300pakaTh paBHbIC  CHMMETPHYHBIC (PUTYPHI;

—  NPOBOAUTH HECJIOXKHBIE MPAKTUYECKHUE BBIUUCICHUS C MPOLEHTAMHU, UCTIOIb30BaTh TPUKUIKY U
OLICHKY; BBITIOJIHATH HEOOXOAUMbIE U3MEPEHUS,;

— HUCHONB30BaTh OYKBEHHYIO CHMBOJMKY JUIS 3amUCH  OOIIMX YTBEpXKIEHU#, Qopmyi,
BBIPAKCHU, YPAaBHECHUH;

— CTpPOUTb Ha KOOPAMHATHOM IJIOCKOCTM TOYKM M0 33JaHHBIM KOOpJAMHATaM, OIPEIENSThH
KOOpJMHAThI TOYEK;

— UYMTaThb M MCIOJIb30BaTh WH(OPMALMIO, TMPEICTABICHHYIO B BHUAE TAONHUIBI, TUArpaMMBI
(cronbuaroit wiM rpynmnoBoi), B rpaduaeckom BUJIE;

—  pewaTh ONpocTeiine KOMOUHATOPHBIE 3a/1a4H TepeOOPOM BO3MOKHBIX BAPUAHTOB.
Apugpmemuxa

[To oxOHYAaHUU U3YYEHHUS Kypca yUaluiics HAyUUTCs:

* [IOHUMaTh OCOOEHHOCTH JECSITUYHON CUCTEMBI CUMCIICHUS;

* HCIIOJIb30BATh MOHATHS, CBSI3aHHBIC C IETUMOCTHIO HATYPaJIbHBIX YHCET,

* BBIpa)KaTh YMCIIa B IKBUBAJIEHTHBIX (pOpMax, BbIOMpas HauboJiee MOAXOAAIIYI0 B 3aBUCUMOCTH OT
KOHKPETHON CUTYaIluu;

* CpaBHUBATh U YIIOPSJI0UYMBATH PALIMOHAIBHBIE YNCIIA;

* BBIMOJHITH BBIYUCIICHUS C PAIlMOHATILHBIMUA YUCIIAMHU, COUETasi YCTHHIE U MUCHhMEHHbIC MPUEMBI
BBIYHCIICHUM, IPUMEHSTh KaIbKYJISTOP;

* HCIIOJIb30BATh MOHSTHUS U YMEHUS, CBSI3aHHBIC C MPOLIEHTAMH, B XOJI¢ PEIICHHUS] MaTeMaTHUYECKHUX
3a/1a4 U 3a/1a4 U3 CMEKHBIX IIPEIMETOB, BBIIIOJIHATH HE CIIOKHBIE IPAKTUYECKUE PACUETHI;

* AaHATTU3UPOBATh rPaUKU 3aBUCUMOCTEH MEXAy BeJIMYUHAMU (pacCTOSIHHUE, BpEMS; TeMIlepaTypa u
T. IL.).

Yyamuiicss OJy4uT BO3MOKHOCTD:

* TO3HAKOMUTHCS C TIO3MIIMOHHBIMUA CUCTEMAaMHK CYUCIICHUS U OCHOBAaHUSMU, OTJIIMYHBIMA OT 10;

* yriIyOUTh U pa3BUTh MPEACTABICHUS O HATYPAIbHBIX YUCIIAaX U CBOMCTBAX JIETMMOCTH;

* HAy4YUTHCS MCMOJIb30BaThb NPUEMBI, PAIMOHATM3UPYIOLIME BbIUMCICHUS, NPUOOPECTH HABBIK
KOHTPOJIMPOBATh BBIYUCICHUS, BEIOUPAst MOAXOASIIUHN Al CUTYaIlUU CoCco0.

Yucnosvle u bykeennvle svipaxcenus. Ypasnenus

[lo okOHUYaHUM U3yUYEHHUS Kypca ydaluics HayYUTCs:

* BBITIOJHATH ONEPAIMH C YNCITOBBIMH BBIPAKEHUSIMU,

* BBINONHATH TpeoOpa3oBaHUsi OYKBEHHBIX BBIpAXKEHHH (PAacKpbITHE CKOOOK, MpPHUBEACHUE
MOJIOOHBIX CIaraeMsix);

* pemiath JUHEHHbIE YpaBHEHHs, pEIIaTh TEKCTOBBIC 3a7]aUl alNreOpandeckuM METOOM.

VYyamuiicst moay4YuT BO3MOKHOCTD:

* Pa3BUTH MPEACTABICHUS O OYKBEHHBIX BHIPAKEHUSAX U UX MPE0oOpa3oBaHUIX;

* OBJIAJIETh CICIHAIBHBIMUA MPUEMAMH PEIICHUs] YPABHEHHM, MPUMEHSTH arnapaT ypaBHEHUHN I
pELIeHs KaK TEKCTOBBIX, TaK U MPAKTHYECKUX 3a/au.

Haenaonas ceomempus

[1o okOHUYaHUM U3YyYEHHUS Kypca ydaluics HayYUTCs:

* pacrno3HaBaThb Ha uepTeXkax, pPHUCYHKax, MOJEISIX U B OKPYXKaIOUIeM MHpE IIJIOCKHE U
MIPOCTPAHCTBEHHBIE TEOMETPHUYECKHUE (PUTYPBI, U UX DIEMEHTHI,

* CTPOUTH YTJIbl, ONIPEAETATH UX IPATYCHYIO MEPY;

* pacmo3HaBaTh U M300paxkaTh pa3BEPTKU KyOa, MPSAMOYTOIBHOTO MapaieNienurie/ia, mpaBuibHON
MAPaMUIBI, TAJTUHIPA U KOHYCA;

* ONpENeNSITh M0 JUMHEHHBIM pa3MepaM pa3BEPTKU (DUTYPBI, TUHEHWHBIE pa3Mepbl caMoi (UTYPBI U
Hao000poT;

* BBIYHUCIIATH 00BEM MPSAMOYTOILHOTO Mapalieenurnena u Kyoa.

VYyamuiicst moay4YuT BO3MOKHOCTD:



* HAYYUTHCS BBIYHCIATH OOBEM IMPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (UTYpP, COCTABIECHHBIX W3
MPSIMOYTOJIbHBIX NapaJIJIeNICIUIIECIOB;

* YIIIyOUTh W Pa3BUTh MPEJCTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax;

* HAYYUTHCS MPUMEHSATH Pa3BEPTKHU ISl BBIMOTHEHUS MPAKTUUECKUX PACUETOB.

Onemenmol cmamucmuxu, eeposmuocmu. Kombunamopmwie 3a0aqu

I1o okOHYaHMM U3y4YEHHUs KypcCa ydaluics HAyYUTCs:

* HCTIOJIb30BaTh MPOCTEHIITNE CIIOCOOBI MPEJCTABICHUS U aHATN3a CTATUCTUYCCKUX JaHHBIX;

* perrath KOMOMHATOPHBIE 337291 Ha HAXOXKICHUE KOJINYECTBA 0OBEKTOB WIIM KOMOMHAIIHIA.
VYyanuiicst moJiyduT BO3MOKHOCTb:

* MpHOOpPECTH TMEPBOHAYAIBHBIA OMBIT OpPraHM3alMKU CcOOpa JAHHBIX TPHU TPOBEACHHH OIPOCa
OOIIIECTBEHHOT0 MHEHHMS, OCYIIECTBIIATh MX aHAIM3, MPEJCTABIATh PE3yJbTaThl OMpOca B BHUJC
TaOIUIIBI, TUATPAMMBI;

* HAYYUTHCS HEKOTOPBIM CIICIIHAIBHBIM MTPUEMaM PEIICHHs] KOMOMHATOPHBIX 3a/1a4.

BoinyckHuk HayduTcsi B 5-6 kiaccax (Uisi MCHOJIB30BAaHUSI B TOBCEIHEBHOW KU3HHM H
o0ecrneyeHus1 BO3MOKHOCTH YCIIEIIHOTO NMPOA0JIKEeHUs1 00pa30BaHUs HA 0230BOM YPOBHeE)

e OmepupoBath Ha 0a30BOM YpOBHE TIOHATHSMH: MHOXECTBO, DJJEMEHT MHOXECTBA,
MOJIMHO>KECTBO, MPUHAJICKHOCTE;

®  33/1aBaTh MHOXKECTBA MEPEUNCICHUEM UX JIEMEHTOB;

®  HAXOJUTh IepecedyeHue, 00beAMHEHNE, TTOJMHOKECTBO B MPOCTEUIITNX CUTYALIUAX.

B noBceiHeBHOM KM3HM U NIPH U3YYEeHUHU APYTUX MPeIMETOB:

®  pacno3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yucaa

e OmnepupoBarh Ha 0a30BOM ypOBHE TMOHSATHUSAMM: HATypaJlbHOE YHCIIO, II€JI0€ YHUCTIO,
OOBIKHOBEHHAs! IpOOb, IECATUYHAS IPOOb, CMEIIAaHHOE YHCIIO, PAIIHOHATBHOE YUCIIO;

® HCNOJNb30BaTh CBOMCTBA YWCEN W TpaBUiia JEUCTBUH C palMOHATIBHBIMU YHCIAMH TPU
BBITIOJIHCHUH BBIYMCIICHUM;

®  HCMONB30BaTh NpHU3HAKU JenuMoctd Ha 2, 5, 3, 9, 10 mpu BBINMOJIHCHHH BBIYUCICHUN W
pEeIIeHUN HECIIOXKHBIX 3a]1a4;

®  BBINOJHATH OKPYIJICHHE PALIMOHAIBHBIX YHCEN B COOTBETCTBHUH C MIPABUIIAMU;

®  CpaBHUBATH PALIMOHAIBHBIC YUCIA.

B noBceqHeBHOM KU3HM U NPH U3YYEeHUH APYTUX NPeIMETOB:

®  OIICHUBAThH PE3YJbTaThl BHIYMCICHHUI NPU PEIICHUH MPAKTUYECKUX 3a/1a4;

®  BBHIOJIHATH CPABHEHHUE YHCEI B PEAIbHBIX CUTYAIIHSIX;

®  COCTaBJISITh YMCJIOBBIE BBIPAKEHUS MPU PEUICHUU MPAKTHUYECKUX 3alad U 3aJad U3 JPYTUX
y4€OHBIX MPEIMETOB.

CraTtucTuka v Teopusi BepoOsiTHOCTel

e [IpeacraBnsaTh JaHHBIE B BUAE TAOJHUII, AUATPAMM,

e  UyuTaTh MHPOPMAIUIO, MPEACTABICHHYIO B BUIE TAOJHUIIbI, THArPAMMBI.

TekcToBbBIE 321241

e PemaTh HECIOXKHBIE CIOKETHBIC 3a7a41 PA3HBIX THUIIOB HAa BCE apuPMETHIECKUE JICHCTBNUS,

® CTPOUTH MOJENb YCIOBUSA 33Jaud (B BUIE TaONMUIbI, CXEMBI, PHCYHKa), B KOTOPOH IaHbI
3HAYCHUS JBYX U3 TPEX B3aUMOCBI3aHHBIX BEJIHYMH, C IIEIbIO MIOMCKA PEIICHUS 3a/1a4u;

®  OCYIIECTBISITh CIOCOO TIOWCKA pEHIeHUs 3aJaud, B KOTOPOM pacCY>KJIEHUE CTPOUTCS OT
YCIIOBUS K TPEOOBAHUIO WIIA OT TPeOOBAHUS K yCIOBHIO;

®  COCTaBJIATH IUIAH PEUICHUS 3a/1a4u;

®  BBIICIATH 3TAIbl PEIICHUS 334U,

®  UHTEpPOPETUPOBATH BBIYMCIUTEIBHBIE pE3YyJbTaThl B 3a/Jaue, MCCIEI0BaTh MOJIYYEHHOE
pelIeHue 3a1a9H;

®  3HATH Pa3INUME CKOPOCTEH OOBEKTA B CTOSUCH BOJIE, TPOTUB TCUCHUSI M TT0 TEUCHHUIO PEKU;

e  pemiaTh 33/7a4M Ha HAXOXKJEHHWE YaCTH YMCIa ¥ YHCIIa TI0 €T0 YacTH,

e pemiaTh 3aJa4d pa3HbIX THUMOB (Ha paboTy, Ha MOKYNKH, HA JABUKEHUE), CBSI3BIBAIOIIMX TPHU
BEITMYUHBI, BBIJICISITH OTH BEJIMUMHBI M OTHOIICHUST MEXIY HUMH,



®  HAXOJAWTh MPOIEHT OT YMCIIA, YUCIIO MO MPOLEHTY OT HETr0, HAXOJAUTh MPOLIEHTHOE OTHOILICHHE
JIBYX YHCEJl, HAXOIUTh MPOLIEHTHOE CHIKEHNE WM TPOLIEHTHOE TIOBBIIICHHIE BEINYNHBI;

e  pemaTh HECJIOXKHBIE JIOTHYECKHE 3314 METOJIOM PaCcCy KICHUI.

B noBceIHeBHOI KU3HU M NIPH U3YYEeHUH APYTHX NPeIMeTOB:

®  BBIABHIaTh TUIOTE3Bl O BO3MOXHBIX IPEICIbHBIX 3HAYCHUSX HCKOMBIX BEIMYMH B 33/1a4e
(lenatb NPUKUIKY)

Harasinnasi reomerpust

I'eomeTpuueckue Gpurypsi

e OmnepupoBaTh Ha 0a30BOM ypOBHE HOHATHAMH: (GUTYpa, TOUYKA, OTPE30K, NpsMas, Jyd,
JOMaHasi, yroji, MHOTOYTOJbHUK, TPEYTOJbHUK M YETHIPEXYTOJIbHHK, MPSIMOYTOJIBHUK U KBaJpar,
OKpPY>KHOCTh W KpYT, TPSMOYTOJIbHBIA Mapajuienenunen, kKyo, map. M3o0paxars wu3ydaemble
(GUrypBI OT PYKH H C TOMOIIBIO IMHEHKU U IIUPKYJISL.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH IPYTUX NPeAMETOB:

e  pemarh MPAKTUYECKHE 33Jau C IPUMEHEHHEM POCTEHIINX CBOMCTB (uUryp.

N3mepenusi U BbIYHCIEHUS

®  BBINOJHATH U3MEPEHHE JUIMH, PACCTOSHUMN, BEJIMYMH YIJIOB, C MOMOIIbI0 MHCTPYMEHTOB JUIS
U3MEPEHUH JUTMH U YTJIOB;

®  BBIUMCIIATH IUIOMAAN MPIMOYTOIBHHUKOB.

B noBceqHeBHOI KU3HU M NIPH H3YYEeHUH APYTHX NPEIMETOB:

® BBIUKCIATH PACCTOSIHMS HAa  MECTHOCTM B  CTaHJAPTHBIX  CUTyalMsX, IUIOMIAAN
PSMOYTOJIBHUKOB,

®  BHINOJHATH MPOCTEHININE MOCTPOCHUS U U3MEPEHHS] Ha MECTHOCTH, HEOOXOIUMBIEC B pealbHOU
KHU3HU.

HcTopust MaTeMaTHKH

®  OIUCHIBATH OT/CIBHBIC BBIAAIOUINECS PE3yJIbTATHI, TOJYYECHHBIC B XO€ Pa3BUTHS MAaTEeMaTHKU
KaK HayKH;

® 3HaTh NpPHUMEPHl MATEMaTHYECKUX OTKPHITHA W WX aBTOPOB, B CBSI3U C OTEYECTBEHHOU W
BCEMHUPHOH UCTOPHUEH.



2. Coneprxanue y4eOHOro nmpeaMera, Kypca

JJIeMEHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

Cornacao @I'OC ocHOBHOTro 0011eT0 00pa30BaHMs B KypC MaTeMaTHKU BBeJeH pas3zaen «Jlorumkay,
KOTOPBI HE MpenojiaraeT AOMOJHUTEIbHBIX YacOB HAa M3YYEHHWU W BCTPAWBAETCS B Pa3JIUYHbIC
TEMBI KypCOB MaTeMaTHUKU U NHPOPMATUKHU U TIPEABAPSICTCS 03HAKOMIICHHEM C 3JIEMEHTaMH TCOPHUH
MHO>KECTB.

MHoxecTBa M OTHOLLIEHHUS MEK1Y HUMU

MHOXECTBO, Xapaxkmepucmuieckoe C80UCMB0 MHOMCecmsd, 5SIEMEHT MHOXECTBa, nycmoe,
KOHeuHoe, beckoHeunoe MHoxcecmego. IlonMHOkecTBO. OTHOIIEHNE TPUHAIICKHOCTH, BKITIOUCHHS,
paBeHCTBa. DJIEMEHThl MHOKECTBA, CIIOCOOBI 3aJJaHUSI MHOXKECTB, PACNO3HABAHUE NOOMHONCECME U
9NEeMEHMO8 NOOMHOIACECME C UCNONb308AHUEM KPY208 Diiiepa.

Onepaunu HAJ MHOKECTBAMM

[lepeceuenrie u OOBEAMHEHHE MHOXECTB. Pa3HOCMb MHOXMCECM8, OONOIHEHUe MHONMCECmEd.
Hnmepnpemayus onepayuii HA0 MHONCECMBAMU C NOMOWbBIO KpYeos Diliepa.

DJ1eMeHTBbI JIOTUKH

Onpenenenne. YTBepxkaeHus. AKCHOMBI M TeopeMbl. Jloka3zatenbcTBo. Jloka3aTenbcTBO OT
npotuBHoro. Teopema, oOparHas ganHoi. [Ipumep u KoHTpHIpUMED.

Bricka3biBaHusA

HcTUHHOCTD U JIOXKHOCTh BBICKa3bIBaHUs. CroowcHwle u npocmole gvlckaszvieanus. Onepayuu HaAo
8bICKA3bIBAHUAMU C UCNOJIL30BAHUEM JIOSUYECKUX C8A30K: U, Wil, He. YCloeHvle BblCKA3bl8AHUS
(umnauxayuu,).

Coaepixanue Kypca MaTeMaTHKH B 5—0 ki1accax

HarypanbHble ync/ia 4 HyJIb

HarypanbHblii psii yMces U ero cBoiicTBa

HarypasibHO€ unci0, MHOXKECTBO HATYypaJIbHBIX YHUCEI U €r0 CBOMCTBA, H300paKEHNE HATYPATbHBIX
Yrcesl TOYKaMU Ha YUCIIOBOM npsamMoii. Mcrnonap3oBaHne CBOMCTB HATYpaIbHBIX YHCEI MIPU PELICHUH
3azad.

3anuch U YTeHHe HATYPAJIbHBIX YHCeJ

Paznuune mexnay mudpoit m uucinom. Ilo3unnoHHasl 3amUCh HATYpPaJIbHOTO 4YHCIA, IOMECTHOE
3HaueHue UUGpPBI, pa3psabl U KJIacChl, COOTHOLIEHUE MEXAY JIBYMS COCEIHHUMHU Pa3psIHBIMU
eIMHUIIAMHU, YTCHUE U 3aMMCh HATYPAIbHBIX YHUCEIL.

OxkpyriieHue HATypPaJbHBIX YK CeJ

Heob6xomumocTs okpyrienus. [IpaBuio okpyriaeHus HaTypalbHBIX YHCET.

CpaBHeHHe HATYPAJBHBIX YHcesl, cpaBHeHHe ¢ yncaom 0

[lonsiTie O CpaBHEHUW YHCENl, CPAaBHEHHE HATYpPAJIbHBIX YHCENI JPYr C APYIrOM U C HYJEM,
MaTeMaTH4yecKas 3auch CPaBHEHH, CITOCOOBI CPABHEHUSI YUCEIL.

JleliCTBMSI ¢ HATYPAJbLHBIMHM YHCJIAMH

CnoxeHue 1 BBIYMTaHUE, KOMIIOHEHTHI CJIOKEHHSI U BBIYMTAHUS, CBSI3b MEXKAY HUMHU, HAXOXKICHHE
CyMMBI U Pa3HOCTH, U3MEHEHHE CYMMBI M Pa3HOCTH MPU U3MEHEHUU KOMIIOHEHTOB CIIOKCHHUS U
BBIYMTAHUS.

YMHOXEHUE U JeICHHE, KOMITOHEHTHl YMHOXKEHHS U JIEJICHHUS, CBSI3b MEKy HHUMH, YMHOXXEHUE U
CIOXEHHE B CTOJIOMK, JelieHWE YTOJIKOM, MpOBEpKa pe3yibTara C TOMOIIbI0 TPUKUAKH H
00paTHOTO JEHCTBUA.

[lepemecTuTENbHBIN U COYETATENbHBIA 3aKOHBI CIOKEHUS M YMHOXKEHHS, pacipeneauTelbHbIN
3aKOH yMHOXEHHS OTHOCUTEIbHO CIIOXKEHUS, 000CHOB8AHUE  AN2OPUMMOE  BbINOJIHEHUs
apugmemuueckux oeticmauii.

CreneHb ¢ HATYPAJbHBIM MOKa3aTeleM

3anuch yuciaa B BHJAE€ CYMMbl pa3psIHBIX CJIaraéMbIX, IMOPSJAOK BBIIOJIHEHUS JEHCTBUUA B
BBIPOKEHHSIX, COJICPIKAIIUX CTECTICHb, BEIYUCIICHUE 3HAUYEHU BRIPAXKCHHH, COZEPIKAIIUX CTECTICHb.
Yuci10Bble BLIPAKEHUSA

UuciioBoe BEIpKEHHUE U €T0 3HAYCHHUE, TOPSIOK BHITIOJIHEHUSI ICHCTBHIA.

Jenenue ¢ octaTkOM

Jlenenue ¢ OCTaTKOM Ha MHOXECTBE HATypajbHBIX UHUCEN, CBOUCMEA OelNeHUs ¢ OCMAMKOM.
[IpakTuueckue 3aa4u Ha JIEJIEHUE C OCTATKOM.



CgolicTBa M NPU3HAKH JAEJIUMOCTH

CBoIiCTBO NtenuMOCTH CyMMBI (pa3sHocTH) Ha uucio. [IpusHakm genumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu oenumocmu wna 4, 6, 8, 11. Jloxazamenvcmeo npusznaxos oJerumocmu. Pemenue
MPaKTUYECKHX 3a/1ay C MPUMEHEHUEM TPU3HAKOB JIETUMOCTH.

Pa3no:xkeHue ynciia Ha NPOCThIe MHOKUTEH

[TpocTbie U cocTaBHBIE YUCIIA, pewemo IpamocgheHa.

PasznojkeHrne HaATypallbHOTO YHWCIa Ha MHOMHUTENH, pAa3liokKEeHHEe Ha MPOCThle MHOMKUTEIH.
Konuuecmeso denumeneu uucaa, ancopumm pasioxiceHus Yucia Ha NPocmule MHOMCUMENU, OCHOBHAS
meopema apugmemuxu.

AuredpanyecKkue BbIpasKeHUs

Hcnonp3oBanue OyKkB nsi OOO3HAUEHHs 4YHCEN, BBIYUCICHHE 3HAYEHUS alreOpanvecKkoro
BBIPQXCHHS, MPUMEHEHUE anreOpandecKuX BBIPAXKCHHUH IJIs 3allUCH CBOWCTB apuU(METHYECKHX
JeHCTBHI, MpeoOpa3oBaHue areOpandecKuX BhIpaKCHHUH.

JleMTes 1M M KpaTHbIE

JlenuTenb U €ro CBOMCTBA, OOIIMKA JENUTENb ABYX U Oojiee yucen, HanOOoJIbIIUA OOIINN ACIUTEb,
B3aMMHO TPOCTHIEC YMCIIa, HAXOXKICHHE HanOoblero odmiero nenurens. KpatHoe u ero cBOMCTBa,
olmiee KpaTHOe JABYX M Oojee yucell, HauMEHbIIee oOllee KpaTHOE, CHOCOObl HaXOXICHUS
HAaMMEHBILIETO OOIIETr0 KPaTHOTO.

Apodu

OO0bIKHOBEHHBIE IPOOH

Hons, yacte, qpobHOE uucio, ApoOb. [IpobHoe yucio Kak pe3ynbTaT jaeneHus. l[lpaBunbHbie U
HEIpaBUJIbHBIE IPOOH, CMEIIaHHas IPOOb (CMEIIaHHOE YUCTIO).

3anuch HATypadbHOTO 4YHWCIa B BUAE ApoOM C 3aJaHHBIM 3HAMEHaTeleM, IpeoO0pa3oBaHUE
CMEIIaHHOM IpoOH B HEMPABWIBHYIO APOObL U HA00OPOT.

[TpuBenenue apodeii k 00eMy 3HamMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnosxeHue ¥ BoIYUTaHUE OOBIKHOBEHHBIX JIpo0eii. YMHOKEHUE U IeJIEHUE OOBIKHOBEHHBIX APOOEH.
ApudmeTndeckue IeiCTBUS CO CMEIIaHHBIME IPOOSMHU.

Apudmernueckue JeiCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHULL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OellCEUl.
JecsaTHYHBbIE IPOOH

Ilemas u npoOHas uacTu JecsaTuuHOM npoOu. IlpeoOpazoBanue pgecATUYHBIX JApoOed B
0ObIKHOBEHHbIE. CpaBHEHUE JECATHUHBIX JIpoOeil. CloxkeHne M BbIUUTAHUE JECSITUYHBIX IpOOEi.
OxkpyrieHne JecITHUHBIX ApoOel. YMHOKEHHE U JIeJIeHHEe JEeCSITHUHBIX IpoOelt. [Ipeobpazosanue
00bIKHOBEHHBIX Opobeti 8 decamuutbvle Opodu. Koneunvie u beckoneunvle decamuuHvle OpooU.
OTHoOmICHHME ABYX YHCes

Macmrab Ha miuaHe u kapte. Ilpomopumu. CBolicTBa mpomnopiui, NpUMEHEHHE MNPONOPLUM U
OTHOILIEHU! MPU PEIICHUH 3a/1au.

CpenHee apupmernyeckoe quceJi

Cpennee apupmernyeckoe IByX yncen. M300paxxkeHue cpeHero apupMeTudeckoro IByx 4nucen Ha
YHCIIOBOM mpsiMO. PelieHne mpakTHUeCKHX 3a7ad ¢ MPUMEHEHUEM CPEIHEro apu(MeTunyeckoro.
Cpeonee apugmemuueckoe HeCKONbKUX YUCEL.

IIpoueHTsI

[lonsiTue mpoueHta. BpluncieHue MPOLIEHTOB OT YKMCIA W YUCAA MO HM3BECTHOMY IIPOLIEHTY,
BBIPOKEHHME OTHOIICHHS B IIPOLIEHTAX. PerieHne HECIOKHBIX MTPAKTUUECKHUX 3a/1a4 C TIPOLIEHTAMH.
JAnarpamMmbl

Cron0yarble U KpyroBble auarpammbl. M3BiedeHue uMHpOpMAMM U3 AUarpaMM. HM3zobpadcenue
ouazpamm no 4ucio8blM OAHHLIM.

PauuonanbHbIe yncia

IHonoxxuTeNbHBIE M OTPULATEIbHBIC YMCJIA

N3o0pakeHune yncen Ha 4UCIOBOM (KoopauHaTHOW) mpsmon. CpaBHeHHMe yucen. Moayib duca,
reoMeTpuuecKass HUHTeprpeTanus Moaydas uucina. JleWcTBUS € TOJOKUTEIbHBIMH U
OTpULIATENIbHBIMH YUCIaMU. MHOXKECTBO LIEbIX YUCEIL.

IlonsiTue 0 panMOHAIBHOM uMciie. [lepguunoe npedocmasienue 0 MHOMICECMEe PAYUOHATbHBIX
yucen. JIedicTBUA ¢ pallUOHAIBHBIMU YUCIIAMU.

Pelienue TeKCTOBBIX 32124
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EauHuubl M3MepeHMii: JUIMHBI, IUIOIIAAW, 00bEMa, MAaccChl, BPEMEHH, CKOPOCTH. 3aBUCHUMOCTHU
MEXJly €IMHULIAMU U3MEPEHUS KaKIOW BEITUYMHBI. 3aBUCUMOCTH MEXKIY BEIMYMHAMU: CKOPOCTb,
BpEMsl, pPaCCTOSHUE; IPOU3BOAUTEIBHOCTD, BpeMs, paboTa; LieHa, KOJIMYECTBO, CTOUMOCTb.

3agaun Ha Bce apuMeTHYECKHE AeliCTBUS

Pemienue TekcToBbIX 3a7au apupmMeTHueckM criocodboMm. Vcrnonbp3oBanue Tabiul, cXem, 4epTexei,
JPYTUX CPEICTB MPEICTABICHUS JaHHBIX IIPU PELICHUH 3a/1a4H.

3anayu HA IBUKeHHUE, Pa00OTy M MOKYIIKH

Pemenne HecnoXHbIX 3alad Ha JBWKEHUE B IIPOTUBOIOJIOKHBIX HAIpPABICHUSAX, B OJHOM
HaIPaBJICHUY, ABM)KCHUE 110 PEKE 10 TEYCHUIO U ITPOTUB TeueHUs. PerieHne 3a1a4 Ha COBMECTHYIO
pabory. [Ipumenenue apobdeit npu pereHnn 3aaad.

3aga4u Ha YaCTH, 10JIH, IPOLEHTHI

Pemenue 3a1au Ha HaXOXKJIEHUE YaCTH YMCIIA M YKCIIA 110 €ro YacTH. PelieHne 3a1a4 Ha MPOLIEHTHI
u nonu. [Ipumenenne nponopuuil Ipy peleHU  3a4a4.

Jloruyeckue 3axaumn

Pemienue HeCHOXKHBIX JIOTMUECKUX 3ajad. Pewenue nocuueckux 3a0aiy ¢ NoMowwlo 2pagos,
maobauy.

OcHOBHBIE MeTO/IbI PellleHUs] TEKCTOBBIX 3aa4: apudmMeTndeckui, nepedbop BapuaHTOB.
Harasignas reomerpust

durypsl B okpykatomeM mupe. Harmsanele npeicraBieHus o (GUrypax Ha IUIOCKOCTH: IpsiMasd,
OTpEe30K, JydY, YIoj, JIOMaHas, MHOIOYTrOJIbHUK, OKpYKHOCTb, Kpyr. UYeTbIpexyrojbHUK,
OpSAMOYTOJIbHUK, KBajaparT. TpeyroiabHUK, 6udvl mpeyeonbHukos. Ilpagunvhbie MHO20Y20NbHUKU.
N300paskeHre OCHOBHBIX I€OMETPUYECKUX (DUTYp. Bzaumnoe pacnonodicenue 08yx npAMbIX, 08YX
OKpYJICHOCIEN, NPAMOU U OKpYdcHocmu. JInuHa oTpe3ka, JIoMaHOH. ENMHUIEI U3MEPEHUs JUINHBIL.
IlocTtpoeHne orpe3ka 3agaHHOM JuIMHBL. Bunel yrimos. I'pamycHas mepa yrma. M3mepenue u
IIOCTPOEHHUE YTJIOB ¢ IOMOLIBIO TPAHCIIOPTUPA.

[lepumerp mHOTOyronbHuKa. [loHsATHE mIOmMAAN (QUTYpBI;, E€IWHUIBI HM3MEPEHHS IUIOIIAIH.
[Tnomanp npsMoyronbHuKa, kBajapara. [IpubnmxenHoe uaMepeHue miomaau Guryp Ha Kierd4aTton
Oymare. Pagnosenuxue ghueypul.

Harnsiinele mpezacTaBieHuss O MPOCTPAHCTBEHHBIX (urypax: KyO, Mapajienenunen, Mpu3Mma,
nupamuaa, map, chepa, KOHyc, IUIHHIApP. M300pakeHne NMpoCTpaHCTBEHHBIX (uryp. [lpumepsi
cevenull. Muocoepannuxu. Ilpasunvhvie mHozocpannukuy. IIpumepsl pa3BEpTOK MHOTOTPaHHHUKOB,
LWIMH]Ipa U KOHYCA.

[TonsiTue o6bema; equHULBl 00beMa. OOBEM MPSIMOYTOJIBLHOIO NapajieNienuesa, Kyoa.

[TonsitTue o paBeHcTBe ¢uryp. LlenTpanbHas, oceBas U 3epkanvhas cummeTpuu. M3o0paxenue
CUMMETPUYHBIX (QUTyp.

Pemenne npaktuyeckux 3a1ay ¢ IpUMEHEHUEM MTPOCTEHIIINX CBOMCTB puryp.

HcTopust MaTeMaTHKHU

Iosenenue yugp, 6yke, uepoenugos 6 npoyecce cuema u pacnpeoenenusi npooykmoe Ha [peenem
brusicnem Bocmoke. Ceazv ¢ Heonumuueckoii pegonoyue.

Pooicoenue wecmuoecamepuunoii cucmemvl cuucienus. Ilosenenue 0ecaAmudHol 3anucu 4uce.
Pooicoenue u passumue apugpmemuxu namypanvreix yucer. HOK, HO/, npocmuie uucna. Pewemo
Opamocgena.

Tlossenenue nyns u ompuyamenvhvlx yucen 6 mamemamuxe opegnocmu. Ponv /[uogpanma. Ilouemy

(-1)(-1)=+17
lpobu 6 Basunone, Ecunme, Pume. Omxpvimue oecamuunuvix opobei. Cmapunnvie cucmemvl mep.
Jecamuunvie Opoou u mempuueckas cucmema mep. Jl. Macnuyxuii.
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3. TemaTnueckoe IJIAaHUPOBAHUEC C YKAa3aHUEM KOJIMYECTBA YaCOB HA OCBOCHUEC Ka}K,Z[OfI TEMBI.

S KJ1acc
Ne HanmeHoBaHMe pa3jeiia Koxa-Bo
ypoka Tema ypoka 4acoB
HarypaJsibHble ynciia
1-2 Psin HaTypasibHBIX YUCEll 2
3-5 I{udpel. Jlecarnunas 3anuch HaTyPAJTbHBIX YHCETT 3
6-8 OTpe3okK, UTMHA OTPEe3Ka 3
9-11 ITnockocTh, mpsmast, 1y4 3
12 BxojHast KoHTpoJibHAs paboTa 1
13-15 | Hlkama. KoopauHaTHBIN Ty4 3
16-18 | CpaBHEHHE HATYpaJIbHBIX YHCEIl 3
19 [ToBTOpEeHME U crucTeMaTu3anus yueOHOro MaTepHraa 1o TeMe 1
«HarypanpHble ynciay
20 [Tpoepounas pabota Nel o Teme «HaTtypasibHbie unciay 1
Ci105xeHHe U BBIYMTAHUE HATYPAJIbHBIX YHCET
21-22 | CroxeHHe HATYpaJIbHBIX YHCEN 2
23-24 | CBoiicTBa CI0XKEHHsI HATYPaJIbHBIX YHCEN 2
25-26 | BelunTanue HaTypaJbHBIX YUCEI 2
27-28 | Pemenue ynpaxxHeHHH 10 TeMe «BprunTanue HaTypajgbHBIX YHCEID) 2
29 Pemenue ynpaxsenuii no reme «BelunTaHne HaTypanbHbBIX YHUCEID 1
DHeprocoepekeHne
30-31 | YwncnoBbie 1 OyKBEHHBIE BhIpaKeHUs. DOPMYJIbI 2
32 Pemenne ynpaxxuenuit no teme «YuciaoBble 1 OyKBEHHBIE BHIPAKEHUS 1
DopMyJIBDY
33 ITpoBepounas padora Ne2 o reme «Cii0KeHHE U BBIUNTAHUE HATYPAJIbHBIX 1
qHUCEI»
34-35 | YpaBHeHUs 2
36 Penrenue 3a1a4 npy MoMOIIM ypaBHEHHUN 1
37-38 | Yroa. OGo3HaUYeHHE YIIIOB 2
39-43 | Yroa. Buasl yrios 5
44-45 | MHuoroyrosnbHuKkU. PaBHble Gurypol 2
46-48 | TpeyroibHUK U €T0 BHJIBI 3
49-51 | IIpssmoyrosabHUK. Och CUMMETpUHU (QUTYPBI 3
59 [ToBTOpeHue 1 cucremaTu3anus yueOHOro MaTepuaa o TeMe: 1
«YpaBHeHue. Yron. MHOrOyrojgbHHUKN
53 ITpoBepounas pabota Ne3 no Teme: «YpaBHeHue. Yron. MHOrOyrojabHUKI» 1
YMHOKeHHe U JieJIeHHe HATYPAJIbHbIX YHCel
54-57 | YMHOXeHHE. IepeMECTUTENIbHOE CBOWCTBO YMHOXKEHUS 4
58-60 | CouerarenpbHOE U paCIpeICIUTEILHOES CBOHCTBA YMHOKCHUS 3
61-62 | Jlenenue 2
63-67 | Pemenne ynpaxxaeHui mo teme «JleneHuey 5
68-69 | JlemeHue ¢ OCTaTKOM 2
70 Penienue ynpaxHeHui no teMe «JleeHre ¢ OCTaTKOM» 1
71-72 | Crenens uncia 2
73 [TpoBepounas padota Ne 4 o Teme «YMHOXKEHHUE U JISJIEHUE HATypalIbHBIX 1
yucen. CBONCTBa YMHOXKECHUSI»
74-75 | Ilnomane. [Tnomane npsMOyroiabHUKA 2
76-77 | Pemenne ynpaxuenuit mo teme «Ilnomane. Ihiomnane npsiMOyTOIbHHKAY 2
78-79 | [IpsimoyronpHBIN mapauienenumnea. [Tupamuma 2
80 Pewenne ynpaxxaeHuil o reMe «lIpsiMoyroibHbIN MapajuleIenumne. 1

—_
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Ne HaumeHoBaHue pa3zjaeJia Koua-Bo
YpPOKa Tema ypoka 4acoB
[Tupamuga»
81-82 | OO6BEM NPsIMOYTOJILHOTO MapajuIeenuIea 2
83 Pemenune ynpaxuenuit no reme «O0bEMbI. OOBEM MPAMOYTOIBEHOTO 1
napajuiesenune1a
84 [TomyromoBasi KOHTpOJIbHAS paboTa 1
85-87 | KomOuHaTopHbBIC 331291 3
IToBTOpEeHME U cucTemMaTu3alus yueOHOro Marepuana 1o treMe «/lenenue ¢
88-89 | ocrarkom. momaap NpsMoyroiabHuKa. [IpsSMOyTONBHBIN Mapauienenues] u 2
ero oobem. KoMOuHaToOpHbIE 3a1aun»
[TpoBepounas pabora Ne 5 o Teme «Jlenenue ¢ 0OCTaTKOM. IJIOLIA1b
90 OpSAMOYTOJIbHUKA. [IpSMOYTONbHBIN Napaieienune]] ¥ ero 00beM. 1
KombunaropHble 3a1aun»
OOBbIKHOBEHHbIE IPOOH
91-92 | llonusiTrie 0OBIKHOBEHHOM IpOOH 2
93-95 | Pemenue ynpakaeHui 1o teme « OOBIKHOBEHHBIC POOHY 3
96-97 | [IpaBuipHBIC M HenpaBuWiIbHbIE qpodu. CpaBHeHHE Apoleit 2
98 Pemenue ynpaxuenuii no reme «lIpaBunpHble 1 HEMPaBUIbHBIE TPOOH. 1
CpaBHeHue 1po0eii»
99-100 | Cro)keHHE M BRIYMTAHUE IPOOEH ¢ OJIMHAKOBBIMHM 3HAMEHATEIISIMU 2
101 JpoOu u fenenne HaTypabHBIX YHCEIT 1
102-103 | CmeranHbie yrcia 2
104 Pemenue ynpaxkaenuii no teMe «CMelaHHbIE YHCIIay» 1
105-106 | CnoxeHre ¥ BRBIYMTAHUE CMEIIAHHBIX YHCE 2
107 [ToBTOpEeHMe U cucTemMaTu3alys yueOHOro MaTepuana o TeMe 1
«OOBIKHOBEHHBIC APOOM
108 [TpoBepounas pabora Ne6 o reme «OOBIKHOBEHHBIE IPOOU» 1
JecsiTnuHbIe 1pO0H
109-110 | IIpencraBieHHe O IECATHYHBIX JPOOIX 2
111-112 | Pemenne ynpaxHeHUH 1o TeMe «JlecITHIHbIe TpoOm» 2
113-114 | CpaBHeHHE JeCATUYHBIX APOOEi 2
115 Pemenue ynpaxsenuii no reme «CpaBHeHUE IECATHUHBIX IpOOei» 1
116-117 | Okpyrienue uncen. [Ipukuaku 2
118 Pemenne ynpaxsenuii no reme «Okpyrienne uncen. [Ipukuakm» 1
119-120 | CnoxeHre ¥ BEIYUTAHUE IECATUYHBIX IpoOeit 2
191-124 Pemenne ynpaxuenuit mo reme « Clo)keHHe W BBIYUTAHUE JIECSITUIHBIX 4
Ipobein»
195 [TpoBepounas padora Ne7 no teme «Jlecaruunbie 1podbu. CpaBHEHUE, 1
OKpYTJICHHUE, CJI0XKEHHUE U BHIUNTAHHUE JECATUYHBIX Apo0ei»
126-127 | YMHOXEHHE JeCATUYHBIX Ipo0ei Ha HATypaJIbHBIC YHCIIA 2
128 Pemenne ynpaxxaeH o TeMe « Y MHOXKEHHUE IECATUYHBIX Tpo0eii Ha 1
HATypaJbHBIC YUCIIA»
129-131 | YMHOXKEHHEe JeCITHUHBIX Apobei 3
132 Pemenne ynpaxHeHu o TeMme «Y MHOXKEHHE JECATUUHBIX Jpobein» 1
133-135 | [lenenue necsITHYHBIX qpodeit 3
136 Pemenue ynpaxHeHui no Teme «JleneHne JecITHYHBIX Apo0ein» 1
137-139 | /leneHue Ha IECATUIHYIO IPOOH 3
140-141 | Pemenue ynpakHeHH 1o TeMme «/leienne Ha IeCATHUHYIO IPOOb» 2
142 [TpoBepounas padota Ne8 mo Teme «YMHOKEHUE U JIETCHUE TECITHIHBIX 1
Ipobein»
143-144 | Cpennee apupmerndeckoe. Cpe/lHe 3HAYCHUE BEITMINHBI 2
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Ne HaumeHoBaHue pa3zjaeJia Koua-Bo
YpPOKa Tema ypoka 4acoB
145 Pemenune ynpaxuenuit no reme «Cpennee apupmernyeckoe. Cpenne 1

3HaYCHHUE BEJIUYHHbBI
146-147 | IlpouenTsl. HaxoxieHue NpOLEHTOB OT YMCIIa 2
148-149 Pemenune ynpaxunenuii no teme «IIpouentsl. HaxoxieHnue nporeHToB OT 2
YHCIIaY
150 Haxosxenre gucia 1o ero nporeHTam 1
151-153 | Pemenne ynpaxkHeHuii o teme «HaxoxieHue ymcia 1no ero nporeHTam» 3
154-155 [ToBTOpeHue u cuctemarusaius yuyeOHoro marepuaia mo reme «Cpeanee 5
apudmernueckoe. [IponeHTH»
156 [TpoBepounas padota Ne 9 o Teme «Cpennee apudmeTndeckoe. 1
ITpoueHTh»
IloBTOpEHNE U cHCTeMATH3AIHA Y4eOHOT0 MaTepuaia
157 HatypasbHble yrciia v NIKajbl 1
158-161 | CnokeHue ¥ BBIYUTAHUE HATYPAIBHBIX YHCEI 4
162 [Tnomanu 1 00BLEMBI 1
163-164 | OOBIKHOBEHHBIE IPOOH 2
165 CI10)KEHUE M BEIYUTAHHUE JIECATUYHBIX Tpo0ei 1
166-167 | YMHOXEHHUE U JeJICHHE TeCATUYHBIX Ipo0ei 2

168 HToroBasi KOHTpOJIbHAsI paboTa 1
169 AHaJIM3 KOHTPOJIBHOM pabOThHI 1
170 WToroBelii ypokK 1o Kypcy 5 kjiacca 1

6 kaacc

Ne HaumeHoBaHue pa3jaesia Koua-Bo

ypoKa Tema ypoka 4acoB
IloBTOpeHHE MaTepHaJa 3a Kypc 5 Kjacca

1 HarypanbHbie yncra. 1

2-3 Jlecsatuunbie npodu. 2

4-5 [Tpo1eHTHI. 2

6 BxojHast KOHTpoJibHast paboTa. 1

JeTMMOCTh HATYPAJIBHBIX YHCEJ
7 Henutenu u kpatusle. JlenuTens U ero cBoiictBa. CBOWCTBO JEIMMOCTH. 1
5 Jenurenu u kpatHbie. KpaTHoe 1 ero cBONCTBa, KpaTHOE IBYX U OoJjee 1
YuCell.
9-10 [Tpusnaku genumoctu Ha 10, 5, 2. 2
11-12 | ITpu3Haku genumoctd Ha 3, 9. 2
13 [TpocThie u cocTaBHbIe yncia. B3aumMHo-IpocThIe Yrcha. 1
14 PaznioxxeHne HaTypaIbHOTO YHCIIa HA MHOXKHTENH, PA3JI0KCHIE Ha TPOCTHIC 1
MHOKUTEIH.

15 PemeHne npakTM4ecKux 3a4a4 ¢ IPUMEHEHUEM NIPU3HAKOB JEIMMOCTH. 1
16-18 | HanGonpmuid oOIIHil 1enuTeNb. 3
19-21 | Haumenblinee o011iee KpaTHOE. 3

22 CuctemaTuzanms yueOHOro MaTepuara. 1

23 [TpoBepounas padora Nel mo Teme «/lenMMOCTh HATYPATBHBIX YHCET. 1

OObIKHOBEHHbIE IPOOH
24-25 | OcHOBHOE CBOMCTBO APOOH. 2
26-28 | CokparnieHue qpooOeid. 3
29-31 [IpuBenenue npobeit k odmemy 3HameHareno. CpaBHeHHE 0OBIKHOBEHHBIX 3

JIpobeii.
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Ne HaumeHoBaHue pa3jaesia Koua-Bo
YpPOKa Tema ypoka 4acoB
32-33 | Cnoxxenue pobeii ¢ pa3HbIMU 3HAMEHATEIISIMHU. 2
34-36 | Beruntanue npoOel ¢ pa3HbBIMU 3HAMEHATEIISIMH. 3

37 [TpoBepounas pabota Ne2 o Teme «OOBIKHOBEHHBIE JPOOMY. 1
38-42 | YMHOXeHue apoOei. 5

43 HaxoxJieHre 4acTi OT Yucia. 1
44-46 | Pemienue 3a71a4 Ha HAXO0XKIEHUE YaCTHA YUCIIA. 3

47 [TpoBepounas pabota Ne3 o Teme «OOBIKHOBEHHBIE JPOOMY. 1

48 B3aumHo0-00paTHBIC KA. 1
49-50 | Jlenenue npobeid. 2
51-53 | Apudmernueckue ASHCTBHS CO CMEIIAHHBIMU YHCIIAMHU. 3

54 Haxo>xeHre uucia 1o 3aJlaHHOMY 3Ha4€HHUI0 €ro IpoOH. 1

Pemenue 3a1a4 Ha HAXOXKAEHUE YUCIIA 110 33JaHHOMY 3HAYCHHIO €r0 APOOH.
55-56 | HMcrnonp3oBaHue TaOIHII, CXEM, YEPTEKEHN, IPYTUX CPEIICTB MPEACTABICHUE 2
JTAHHBIX.

57 ITpeoOpa3zoBanre OOBIKHOBEHHBIX Ip00OCH B IECATUYHEIE. 1

58 beckoHeuHbIe TEPHOIUYECKHE TPOOH. 1
59-60 | Hdecaruunoe npuOiarmkeHne 00BIKHOBEHHON JAPOOH. 2

61 Cucrematu3zanus yueOHOro MaTepuana. 1

62 [TpoBepounas pabota Ned4 o Teme «OOBIKHOBEHHBIE POOMY. 1

OTHOMICHNS M TPONIOPUHUH

63-64 | OTHOUICHHUS. 2

65-66 | Macmrab Ha raHe u KapTe. 2

67 [Tponopuuu. CoiicTBa NPONOPLIHH. 1

68 [Tponopuuu. Ilpumenenne nponopuui ¥ OTHOUIEHUM IPYU PELISHUH 33/1a4. 1
69-71 | [IpolieHTHOE OTHOIIICHHUE IBYX YHCEI. 3

72 ITpoBepounas padora Neb o reMe «OTHOIIEHUS U IPOIOPLIUHY. 1

73 [TpsiMast mponopioHaabHas 3aBUCUMOCTb. 1

74 OO6partHasi IpONOPIHOHATIbHAS 3aBUCHMOCTb. 1
75-76 | JleneHue yucia B JAHHOM OTHOIIICHHH. 2
77-78 Opr)KHOCTBVI/I KpYT. ]?BaI/IMHOC pacIioyio’KeHUe JBYX MPSAMBIX, IBYX 5

OKPYKHOCTEH, MPSIMOM M OKPY>KHOCTH.

79 J1MHa OKPYKHOCTH. 1

80 [Tnomane kpyra. 1

81 [Mununap, konyc, cdepa, map. MzobpakeHne NpoCcTpaHCTBEHHBIX QUTYP. 1

Pa3BepTka mmimHApa U KOHYCA.

82 [TonyronoBasi KOHTpOJIbHAs paboTa 1
83-84 | lnarpammsl. M3BaeueHre HHGOPMALIUU U3 THATPAMM. 2
85-87 | Ciydaiinbie cOOBITHSI. 3
88-89 | BeposaTHOCTB CllyyailHOro COOBITHS. 2

90 CucreMaTtu3sanus y9eO0HOro MaTepuara. 1

91 [TpoBepounas pabota Ne6 no Teme «OTHOLIEHHSI U IPOTIOPLIUUY. 1

PanmnonajibHble YMCIa U IeHCTBUS HAJ HUMH
92-93 | [lonmokuTenpHbIE M OTPHUIIATENIbHbIE YHCTIA. 2
94-96 KOOp,Z[I:IHaTHaSI npsmasi. M300paxkeHne yncen Ha YMCI0BOH (KOOPAUHATHOI) 3
PSIMOA.

97-98 | MHOXECTBO LIETIBIX YHCET, PAllMOHATIbHBIE YUCIIA. 2
99-101 | Mojyib 9mciia, reOMeTpUIecKasi HHTePIPETaIis MOJTYJIs YK CIIa. 3
102-105 | CpaBHeHHe YHCe. 4

106 [TpoBepounas pabora Ne7 1o Teme «ParoHaIbHBIC YUCITaY. 1

107-110 | CnoskeHue pallMOHAIbHBIX YKHCeN (OJT0KHUTEIbHBIX U OTPULATEIbHBIX). 4
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Ne HaumeHoBaHue pa3jaesia Koua-Bo
YpPOKa Tema ypoka 4acoB
111-112 | CpoiicTBa CIOKEHHSI PALIMOHATIBHBIX YHCEI. 2
113-117 | Beiuntanue panmoHAIBHBIX YHCel (TTOJIOKUTEIBHBIX M OTPUIATETHHBIX ). 5
118 [TpoBepounas pabora Ne8 o reme «PanmoHaIbHBIC YUCTAY. 1
119-122 | YMHOXKEHHE pallMOHAIBHBIX YHUCeN (TIOJIOKUTEIIBHBIX M OTPUIATEIbHBIX ). 4
193-1295 [TepemecTuTENBHOE M COYETATEIHHOE CBOMCTBA YMHOKEHUS PAIIMOHATBHBIX 3
qrCcedl.
126-130 | Kosddunment. PactipenenutebHoe CBOWCTBO YMHOKEHHUSI. &)
131-134 | JleneHue paliMOHATBHBIX YUCE(TTOI0KUTEIBHBIX U OTPHUIIATECIIBHBIX ). 4
135 ITpoBepounas padota Ne9 o Teme «ParmoHaJIbHBIE YHCIIaY. 1
136-139 | Pemienne ypaBHeHUH, KOPEHb YPaBHEHHSL. 4
140-144 | Pemenue 3aaa4 ¢ TOMOIIBIO YPAaBHCHHI. 5
145 [TpoBepounas pabora Nel0 o reme «PanrioHanpHbIe Ynciay. 1
146 B3anMHOe pacnoiokeHne IBYX MPSIMbIX. 1
147-148 | IlepneHUKYJISIpHBIC TIPSMBIE. 2
149 [TonsiTe 0 paBeHCTBE QUTYD. 1
150-151 | OceBas u nieHTpasibHas CUMMETpHH. M300parkeHne CHMMETPUYHBIX (DUTYD. 2
152 [TapannensHbIe TPSMBIE. 1
153 Penrenue npakTHuecKuX 3ajadu ¢ MPUMEHEHHEM MIPOCTEUIIIMX CBONCTB 1
duryp.
154-156 | KoopaunaTHas miiockoctb. KoopauHaThI TOUKH. 3
157-158 | I'padukmn. 2
159 [TpoBepounas padora Nell o reme «PanrionanbHbIe Ynciay. 1
IloBTOpeHNE U cHCTeMATH3ANMS Y4eOHOT0 MaTepuaJia
160 Cro’xeHre ¥ BRIYUTAaHHE OOBIKHOBEHHBIX JPOOCH. 1
161 YMHOXEHHUE U JCICHHE 0OBIKHOBEHHBIX TPOOEH. 1
162 [IpsiMasi 1 oOpaTHasi IPOMOPLUHUOHATIBHBIE 3aBHCUMOCTH. 1
163 CJ10’)K€HHE U BBIYUTAHHUE PAIIMOHAIBHBIX YHCEIL. 1
164-165 | YMHOKCHHE U JCJICHUE PAITMOHATBLHBIX YHCEI. 2
166 I'padukn. [lapayiensHble U IEPICHIUKYIISIPHBIC TTPSIMBIC. 1
167-168 | MroroBast KOHTpoJibHas paboTa 2
169 AHaJIM3 KOHTPOJIBHON pabOTHI. 1
170 O600manmui ypok. 1
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