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Pasnea 1. Ilnanupyemble pe3yJIbTaThl 0CBOCHHUSI Y1eOHOI0 IpeaMeTa

IIpeaMeTHbIE pe3yabTaThI

MaremaTuka

BbInyCcKHUK Hay4yuTcsl B 5-6 Kiaccax (JUIs MCIIOJIb30BaHUS B MOBCEJHEBHOM >KHU3HU U OOecreueHUsI
BO3MO>XHOCTH YCIEIIHOTO MPOA0JIKEHUsI 00pa3oBaHMs Ha 0a30BOM YPOBHE)

» OnepupoBath Ha 6a30BOM YPOBHE MOHATHSIMU: MHOXKECTBO, JJIEMEHT MHOXKECTBA,

[IOJIMHO>KECTBO, IPUHAJIEKHOCTH;

* 33/1aBaTh MHOXKECTBA I1€PEUUCIICHUEM UX JIEMEHTOB;

* HaXOJUTH IIEpeceUeHHE, 00bEIUHEHHNE, TOJIMHOKECTBO B IPOCTEUIINX CUTYaLIUSX.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH JAPYTUX IPEIMETOB:

* PacIo3HaBaTh JIOTMUECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yucaa

+ OnepupoBath Ha 6230BOM YPOBHE MOHATHIMHU: HATYpaIbHOE YHCIIO, IIEJI0€ YHUCIIO,

OOBIKHOBEHHasl JPO0b, IeCATUYHAsL JPO0b, CMELIAHHOE YHMCIIO0, PAllMOHAIBHOE YHCIIO;

* UCIIOJIb30BaTh CBOMCTBA YMCENl W IpaBWIa ACHCTBUM C palMOHAJIbHBIMU YHUCIAMH IPU BHIIOJHEHUU
BBIYMCIICHHI,

* HCMOJIb30BaTh MPU3HAKK JIeTUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHINOJHEHUM BBIYMCICHUNW U PELICHUU
HECJIOKHBIX 3a/1a4;

* BBIIOJHATH OKPYIVIEHUE PALIMOHAIBHBIX YKCEl B COOTBETCTBUM C IIPABHIIAMU;

* CPaBHUBATh PALlMOHAJIbHBIC YUCIIA.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX [IPEIMETOB!

* OLIEHUBATh PE3YJIbTAThl BBIYMCICHUN IPU PELICHUH MPAKTHUECKUX 3ajay;

* BBIIOJIHATH CPABHEHUE YUCEJI B PEAJIbHBIX CUTYaLUsX;

* COCTaBJISITh YMCJIOBbIE BBIPAKEHUS NP PELICHUU NMPAKTUYECKUX 3ajad M 3a7ad U3 APYruX y4eOHBIX
IPEIMETOB.

CraTuCTHKA ¥ TeopHsl BepPOSATHOCTEH

* [IpencraBnsth JaHHBIE B BUJE TaOIULL, AUarpamm,

* YuTaTh HH(POPMALINIO, IPEACTABICHHYIO B BUJIE TaOIUIbI, 1UArPaMMBI.

TexcroBble 3axaun

* PemiaTh HeCJI0XKHbIE CIOKETHBIE 337]a4l pa3HbIX TUIIOB HAa BCe apu(pMeTHUecKue 1eHCTBYS;

* CTPOUTH MOJIEIb YCIIOBUS 33/1a4H (B BUJIE TAOJIUIIbI, CXEMBI, PUCYHKA), B KOTOPOI JAaHbI 3HAUEHUS JBYX
U3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C LIEJIBIO TOMCKA PELICHMS 3a/1a4U;

* OCYUIECTBJIATH CIOCOO IMOMCKA PEIIeHUs 3a/aud, B KOTOPOM pPacCyXJIE€HUE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WK OT TPEOOBaHUS K YCIOBHIO;

* COCTaBJIATH IJIaH PEUICHUS 33/1a4U;

* BBIJICJIATH JTallbl PEIICHUS 3a/1a4H;

* HMHTEPNPETUPOBATh BBIYMCIUTEIbHBIE PE3yJIbTaThl B 3ajaye, HMCCIEOBATh IOJYYEHHOE pEelIeHHE
3a/1a4y;

* 3HaTh Pa3InyMe CKopocTel 00BEKTa B CTOAUYEH BOJIE, MPOTUB TEUEHMSI U IO TEYEHUIO PEKH;

* pelaTh 3a7a4M Ha HaXOKJACHHME YaCTH YMCJIA ¥ YUCIIa 110 €T0 YacTH;

* pelaTh 3aJa4u pa3HbIX TUIIOB (Ha paboTy, HAa MOKYIKH, Ha IBUKEHHE), CBA3BIBAIOLUX TPH

BEJIMYMHBI, BBIACIATH 3TH BETUYUHBI U OTHOLICHUSI MEXKAY HUMU;

* HaXOJUTh MPOLEHT OT YMCJa, YUCIO MO MPOLEHTY OT HEro, HaXOJAUTh MPOLEHTHOE OTHOIIEHUE IBYX
YHCeJl, HAXOJAUTh IPOLEHTHOE CHI)KEHNE WIIA TPOLIEHTHOE NOBBILIEHUE BEJTMYNHBI;

* pelaTh HECJI0KHBIE JJOTHYECKHE 3a/1a4l METO/I0M PacCyKIEHUI.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IPEIMETOB!

* BBIIBUTATh TMIIOTE3bl O BO3MOXKHBIX NpPENEIbHBIX 3HAUEHUSX HCKOMBIX BEIMYMH B 3a3Jaye (Ienarhb
MPUKUJIKY)

Harnsanas reomerpust

I'eomerpuueckue Gurypsl

OnepupoBarh Ha 0a30BOM ypOBHE NOHATUSIMHU: GUTypa, TOUKA, OTPE3OK, MpsMas, Jyd, JOMaHas, yrodi,
MHOTOYT'OJIbHUK, TPEYTOJIBHUK M YETBIPEXYTOJbHUK, MPSIMOYTOJIBHUK M KBaApaT, OKPYKHOCTb U KpYT,
NpsIMOYTOJIbHBIN Napasienenunen, Kyo, map. M3o0paxars usydaembie GUTypsl OT pyKHd U C TOMOUIBIO
JVMHENKU U LUPKYJIS.



B noBceTHEBHOM KU3HU U NIPU U3YYEHUU APYTHX MIPEAMETOB:

* pemaTh MPAaKTUYECKUE 3a7a9d C MPUMEHEHUEM MPOCTEUIITNX CBOMCTB QUTryp.

N3mepeHust M BIYUCTCHUS

* BBINIOJIHATH U3MEPEHHE JJIMH, PACCTOSIHUM, BEJTMYUH YIJIOB, C TOMOILbI0 HHCTPYMEHTOB JIJIsi U3MEPEHUM
JUIMH U YTJIOB;

* BBIYHCIIATH IUIOMIAIN MPSMOYTOJIbHUKOB.

B noBcelHEBHOM KU3HU U NIPU U3YYEHUH APYTUX MPEAMETOB:

* BBIYHCIIATH PACCTOSTHUS Ha MECTHOCTH B CTAHJAPTHBIX CUTYaLUSX, TUIOMAAN IPSIMOYTOJIbHUKOB;

* BBIMOJHATH POCTEUIINE MOCTPOCHUS U U3MEPEHHUS Ha MECTHOCTH, HEOOXOAUMBIE B peaibHOU

JKU3HU.

BbhInyCKHUK NOJYYHMT BO3MOKHOCTH HAY4YUTbCA B 5-6 kiaccax (s oOecrieuyeHUsT BO3MOXKHOCTHU
YCIIELIHOTO MPOI0JKEHUSI 00pa30oBaHMs Ha 0a30BOM U YIIIYOJIEHHOM YPOBHSX )

DJIeMEeHTHI TEOPUM MHOKECTB U MATEMATHYECKOI JIOTHKH

* OnepupoBaTh MOHATUAMH: MHOYECTBO, XapaKTEPUCTUKH MHOXKECTBA, 3JEMEHT MHOXKECTBA, IYCTOE,
KOHEYHOE ¥ OECKOHEYHOE MHOXKECTBO, TIOJMHOKECTBO, MPUHAITIC)KHOCTD,

* ONpeAeNsATh MPUHAAJICKHOCTh 3JIEMEHTAa MHOXKECTBY, OOBEIUHEHUIO U IEPECEUCHUI0 MHOKECTB;
3a/1aBaTh MHOXXECTBO C ITOMOIIbIO IEPEUUCIICHUS SJIEMEHTOB, CIIOBECHOT'O OMTUCAHUS.

B noBceHeBHOM KU3HU U MIPU U3YyYEHUU APYTUX IPEAMETOB:

* pacrio3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHMS;

* CTPOUTH LENOYKU YMO3AKIIOUEHNU Ha OCHOBE MCIOJIb30BaHUs IIPABUII JIOTUKHU.

Yucaa

* OnepupoBaTh NOHATHSMHU: HATYPaJIbHOE YHUCJIO, MHOXKECTBO HATypaJIbHBIX YHCEJ, LEJI0€ YHCIIO,
MHO>KECTBO IEJBIX YHCEel, OOBIKHOBEHHAs P00k, MeCATHIHAS AP00b, CMEIIAHHOE YHCIIO0, PAIMOHALHOES
YHUCJIO, MHOYKECTBO PALlMOHAJBHBIX YHCEN, FeOMETpHYECKass HMHTEpIpeTaluus HaTypalbHBIX, LEJbIX,
palvOHATBHBIX;

* IOHUMATh U OOBACHATH CMBICI MO3UIIMOHHON 3allUCH HATYPaJIbHOTO YKCIIa;

* BBINOJHATH BBIYUCIICHHS, B TOM YHUCJE C HMCIOJIb30BAHHEM IPUEMOB PALMOHAIBHBIX BBIYUCICHUH,
000CHOBBIBAThH AITOPUTMBI BHITIOJTHEHHUS IEHCTBUI;

* MCTOJB30BaTh NMPU3HAKU JEIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMMBbI ¥ IPOU3BEACHUS YUCEI TIPH
BBIMIOJTHEHUH BBIYMCIICHUH U PellIeHnH 3a7a4, 000CHOBBIBATh MPU3HAKH JIETUMOCTH;

* BBITOJHATH OKPYTJICHUE PAIIMOHATIBHBIX YHCEN C 33JJaHHON TOYHOCTHIO;

* YIOPS0YUBATh YKCIIA, 3aMCAHHbIE B BHJI€ OOBIKHOBEHHBIX U JECSITUYHBIX ApOOeit;

» HaxoauTh HOJI m HOK uucen u ucnons30BaTh UX MPH PEIICHUHN 33/13;.

* OIIEpUPOBATh MOHITHUEM MOJIYJIb YUCIIA, TEOMETPUYECKass HHTEPIPETALIUS MOAYJISI YHACTIA.

B noBcenHeBHOM KU3HU U MIPU U3YUEHUU JAPYTHX MPEAMETOB:

* IPUMEHSATH MpaBuja NPUOIMKEHHBIX BBIYMCICHUN TPHU pPEHICHUH MPAaKTUYECKUX 3a1ad M PelIeHUN
3a/1a4 JPYTruX y4eOHBIX MPEIMETOB;

* BBINOJHATh CPABHEHHME PE3YyJIbTATOB BBIUUCIECHUW NMPU PEUICHUU NMPAKTUYECKUX 3aJ1ad, B TOM YHCIE
MPUOJIMYKEHHBIX BHIYUCIICHU;

* COCTaBJISITh YHMCIIOBBIE BBIPAKEHUSI U OLIEHUBATh UX 3HAUYCHUS MPU PEIICHUM MPAKTHUUYECKUX 3a/ay U
3a/1a4 U3 IpYyrux yueOHbIX MPEIMETOB.

YpaBHeHHUs M HEPABEHCTBA

* OnepupoBaTh MOHATHSIMU: PABEHCTBO, YUCIOBOE PABEHCTBO, YPAaBHEHHE, KOPEHb YPABHEHHS, PEIICHUE
YpaBHEHUS, YUCIOBOE HEPABEHCTBO.

CraTuCcTHKA ¥ TeopHsi BEpOSTHOCTEH

e OnepupoBaTh MOHATHSIMH: CTOJNIOYAThIe W KpPYTOBbIE JHAarpamMMmbl, TaONWIIBI JAaHHBIX, CpeIHEee
apudmernyeckoe,

* U3BJICKaTh, HH(OPMaIIHIO, IPEICTABICHHYIO B TA0JINIIaX, HA AHArpaMMaXx;

* COCTaBJIATH TaOJIHIIBI, CTPOUTH TUArPAaMMBbI HA OCHOBE JTaHHBIX.

B noBcenHeBHOM XKU3HU U MIPU U3YUYEHUU APYTUX MPEAMETOB:

* W3BJIEKaTh, HHTEPIIPETUPOBATH M MPEOOPa30BBIBATh HH(OPMAITUIO, TIPEACTABICHHYIO B TAOIUIIaX U Ha
JuarpaMmax, OTpaKarollylo CBOMCTBA U XapaKTEPUCTUKH PeabHbIX MPOLIECCOB U SBJICHUI.

TexkcToBble 3a1a41

* Pemiath npoCThI€ U CIOKHBIE 33]1a4M PA3HBIX TUIIOB, @ TAKKE 3aJ]a4M MOBBILIEHHON TPYAHOCTH;



* HCMOJBb30BaTh pa3Hble KpaTKUE 3alMCH KaK MOJEIM TEKCTOB CIIOKHBIX 3a4ad Ui TOCTPOCHHS
MIOMCKOBOW CXEMBI U peIlIeHus 3a/1a4;

* 3HaTh W MPUMEHATH 00a criocoba Mmoucka perieHus 3aaad (0T TpeOOBaHMs K YCIOBUIO U OT YCIIOBHUS K
TpeOOBAHUIO);

* MOJIEJIUPOBAThH PACCYKJICHUS MIPU MTOUCKE PELICHHUS 33/1a4 C TOMOIIBIO Ipad-CXeMbl;

¢ BBLACJIATD OTAllbl PpCHICHUA 3aa4U U COACPKAHNEC KAXKAOTO STalla,

* UHTEPIPETUPOBATH BBIUNCIUTEIbHBIC PE3yIbTaThl B 3a]1a4e,

¢ AaHAJIM3UPOBATHL BCCBO3MOKHBIC CUTYallUM B3aAUMHOT'O PACIIOJIOKCHUA OABYX 00BEKTOB U U3MEHEHUE UX
XapaKTePUCTUK MPH COBMECTHOM JBI)KEHUU (CKOPOCTb, BPEMsl, PACCTOSHME) IMPH pPEUICHUH 3a7ad Ha
JBUKEHHE TBYX O0BEKTOB KaK B OJJHOM, TaK U B IPOTHUBOIOJIOKHBIX HAIPaBICHUSX;

* WCCIIEZIOBAaTh BCEBO3MOJKHBIE CHTYallMW TP PEIICHUH 3a/lad Ha JIBI)KCHUE 0 pEKe, pacCMaTpUBATh
pa3HbIe CUCTEMBI OTCUETA;

* pemaTh pa3HoOOpa3HbIC 3a/1a4H «HA YaCTH,

* pemiatb 1 0OOCHOBBIBATh CBOE pEIlIeHUE 3aJay (BBIACIATh MATEMAaTHYECKYI0O OCHOBY) Ha HaXOXJIECHUE
YacTH YMCJa M YMCIIA MO0 er0 YacTH Ha OCHOBE KOHKPETHOTO CMbICTA JAPOOH; OCO3HABATh M OOBSCHATH
UJCHTUYHOCTh 3aJa4 pa3HbIX THUIIOB, CBSA3BIBAIOIIMX TPU BEJIWYUHBI (Ha paboTy, Ha MOKYIKH, Ha
I[BI/I)KCHI/IC); BBIACIIATH 3THU BCIIMYMWHBI U OTHOHICHUA MCKAY HUMHU, IPUMCHATH UX IPHU PCUICHUMU 3aay,
KOHCTPYHPOBaTh COOCTBEHHBIE 33]]a4l YKa3aHHBIX THIIOB.

B noBceHEBHOM KHU3HU U IIPU U3YyYEHUU APYTUX IPEAMETOB:

* BBIJCNSATH MPU PELICHUM 3a7a4 XapaKTePUCTHKU paccMaTpUBaeMOM B 3a/laye CUTYyalllH, OTIIMYHbIE OT
peanbHBIX (T€, OT KOTOPBIX a0CTParupoBAIMCh), KOHCTPYHPOBATh HOBBIE CHTYallMd C YYETOM ATHX
XapaKTePUCTHK, B YACTHOCTH, MPU PEIICHUH 33/1a4 Ha KOHLIEHTPALIUU, YYUTHIBATh INIOTHOCTh BEIIECTBA;

* pemiatb ¥ KOHCTPYHPOBATh 33Jaydl HA OCHOBE PACCMOTPEHHUS pPEAbHBIX CUTYAIlMid, B KOTOPBIX HE
TpeOyeTcs TOUHBIN BHIYMCIUTENbHBIN PE3yNbTarT;

* pemaTh 3aJ1a41 Ha JBI)KEHUE 110 PEKE, pacCMaTpuBasi pa3HbIe CUCTEMBI OTCUETA.

Harnsignasi reomerpust

I'eomeTpuueckue Gpurypsi

* U3Brnekarb, MHTEPIPETUPOBATH M MPEOOpPa3OBbIBaTh HH(MOPMALMIO O TEOMETpUYECKUX (GUrypax,
NPECTAaBICHHYIO Ha YePTEkKaxX;

* U300pakaTh U3ydaeMbie (GUTYpPBI OT PYKH U C TOMOIIbI0 KOMIBIOTEPHBIX HHCTPYMEHTOB.

N3mepenusi u BbIYHCIEHUSA

* BBIIIOJIHATH U3MEPEHUE AJIUH, PACCTOSIHUMN, BEJIMYMH YTJIOB, C TIOMOIIbIO HHCTPYMEHTOB /ISl U3MEPEHUI
JJIMH U YTJI0B;

* BBIYHCIATH TUIOMIAAN MPSMOYTOJBHUKOB, KBaApaTOB, 00BEMBI MPSIMOYTOJbHBIX MapalljieNenune/ion,
KyOOB.

B noBceHeBHOM KU3HU U ITPU U3YYEHHUH JPYTUX MPEIMETOB:

¢ BBIYHUCIATE PACCTOAHUA HA MECTHOCTH B CTAHAAPTHBIX CUTyallUuAX, IJIO0MAAN Y4aCTKOB prIMoyl"OJ'II)HOI\/’I
(bopmbl, 00bEMBI KOMHAT;

¢ BBITIOJIHATH HpOCTGfIHIHG IMOCTPOCHUA HA MCCTHOCTH, H€O6XO)II/IMI>I€ B peaHBHOﬁ KHN3HU,

* OLICHUBATh Pa3Mepbl pealbHbIX 0OBEKTOB OKPY)KAOIIET0 MUPA.
Hcropus MmaTreMaTuKu

¢ XapakTepu3oBaTh BKJAJ BBIJAIONIUXCS MAaTEMAaTHMKOB B pPa3BUTHE MATEeMAaTUKH W HMHBIX HAYYHBIX
oOracTen.
BoinmyckHuKk HayuuTess B /-9 Kiaccax (A7 UCTHONB30BaHUS B TIOBCEHEBHOM JKU3HU U
o0ecrnevyeHrs BO3MOKHOCTH YCIIEIIHOTO IPOAOKEeHNs 00pa3oBaHusl Ha 0a30BOM YPOBHE)

DJieMEeHThI TEOPUH MHOKECTB U MATEMATHYeCKOM JIOTHKH

® OHepI/IpOBaTB Ha 0a30BOM YPOBHEC TMOHATHUAMU: MHOXKCECTBO, DJIEMCHT MHOXCCTBA, IMOJAMHOXKECTBO,
MPUHA]JIC)KHOCTD;

* 33/1aBaTh MHOYKECTBA ITEPEUUCICHIUEM X HIIEMEHTOB;

* HAXOJIUTh IIepeceueHne, 00beIMHEHNE, ITOAMHOKECTBO B IPOCTEHIINX CUTYAIHX;

* OIIEpPUPOBAThH Ha 0a30BOM YPOBHE MOHATHSMU: ONpEIeNICHHE, aKCHOMa, TEOPEMa, JI0Ka3aTelIbCTBO;

* IPUBOUTH MPUMEPHI M KOHTPIPUMEPHI JJIs1 TOITBEPKICHUS CBOUX BBICKA3bIBAHHIA.
B noBceHEBHOM KHU3HU U IPU U3YyYEHUU APYTUX MIPEAMETOB:



* UCIIOJIb30BaTh IpauyecKoe MpeACTaBICHUE MHOXKECTB JIJIsl OMMCAHUS PEAIbHBIX MPOLIECCOB U SIBJICHHUM,
IPU PEIICHUH 33724 APYTUX y4eOHBIX MPEIMETOB.

Yucaa

« OnepupoBarh Ha 0a30BOM YpPOBHE MOHSITHSIMH: HATYpaJbHOE YHCIO, IEJI0€ YMCIO0, OOBIKHOBCHHAS
IpoOb, necsThuuHas ApoOb, CMelIaHHas JApoOb, PAlMOHAIBLHOE YHCIO, apU(PMETHUYECKUN KBaJIPaTHBIHN
KOPEHB;

* HCII0JIB30BaTh CBOMCTBA YMCEN U MPAaBUIIA JEHCTBUM IPU BBIIIOJIHEHUH BBIUNCICHUN;

* HCMOJIb30BaTh MPHU3HAKK JIeTUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHINOJHEHUM BBIYMCICHUNW U PELICHUU
HECJIOKHBIX 33/a4;

* BBIIIOJIHATH OKPYTJIEHUE PAllMOHAJIBHBIX YACEI B COOTBETCTBUU C MPABUIIAMY;

* OIICHUBATh 3HAUEHHE KBAJPATHOTO KOPHS U3 TOJIOKUTEIIBHOIO LIEJIOT0 YUCIIa;

* Pacro3HaBaTh PAllMOHAIbHBIE U UPPALMOHAIIBHBIE YNCIIA;

* CPaBHUBAThH YHKCIIA.

B noBce1HEBHOM KU3HU U NIPU U3YYEHUU APYTHX MIPEAMETOB:

* OIICHUBATDH PE3YJIbTAThl BHIYMCICHUN MPU PEIICHUH MPAKTUYECKUX 3a7a4;

* BBIIIOJIHATH CPABHEHUE YKCEIl B PEAIBHBIX CUTYalIHSIX;

* COCTaBJISITh YUCIIOBBIC BBIPKEHUS MPHU PEIICHHH NMPAKTUYECKHUX 3a7ad W 3a/1ad U3 JPYTUX y4eOHBIX
MIPEMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

* BBIMONHATH HECHOXKHBIE MpPeoOpa3oBaHUS [Js BBIYUCICHUS 3HAYEHH YHUCIIOBBIX BBIPAKECHUI,
COJIEpXKAIINX CTETIEHH C HAaTypaJbHBIM ITOKa3aTelieM, CTENEHHU C LIETBIM OTPUIIATEIbHBIM ITOKa3aTeleM;

* BBINOJHATh HECJIOXKHBIE MPEeoOpa3oBaHUsl LEIBbIX BBIPAKEHHUI: pPAaCKpbIBaTh CKOOKH, NPUBOJIUTH
[IO0OOHBIE ClIaraeMEbIE;

* UCHOJB30BaTh (OPMYIbI COKPAIIEHHOTO YMHOKEHHUA (KBaJIpaT CyMMBI, KBaJIpaT pa3HOCTH, Pa3HOCTb
KBaJIPATOB) /I YIPOIIECHUS BIYUCICHUIN 3HAYCHUIN BBIPAKECHUI;

* BBINOJHATH HECIOXKHBIE MPEoOpa3oBaHUsl IPOOHO-TMHEHHBIX BBIPAKEHUH U BBIPAKEHUH C
KBaJPaTHBIMU KOPHSIMH.

B noBcenHeBHOM XKU3HU U MIPU U3YyYEHUU APYTUX PEAMETOB:

* IOHUMATh CMBICJI 3aITUCH YHCIIa B CTAHJAPTHOM BH/JIE;

* OIIEpUPOBATH Ha 0230BOM YPOBHE MOHITHEM «CTaHJIAPTHAsS 3aMUCh YHCIIA.

YpaBHeHus1 1 HEpaBEeHCTBA

» OnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSIMHU: PABEHCTBO, YHCIOBOE PAaBEHCTBO, ypaBHEHUE, KOPECHb
ypaBHEHUS, PEIICHUE YPaBHEHUs, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIIEHNE HEPABEHCTBA,

* pemiaTh JUHEHHbIE YPAaBHEHHUS U YPABHEHUS, CBOJMMBIEC K JIMHEHHBIM C MOMOILIBIO TOXIECTBEHHBIX
npeoOpa3oBaHMIA;

* pelaTh KBaJpaTHbIE YPAaBHEHUS U YPABHEHMS, CBOJAMMBIEC K KBAJPATHBIM C MMOMOIIbIO TOX/IE€CTBEHHBIX
npeoOpa3oBaHMIA;

* pemaTh IpoOHO-THHEHHbIE YPaBHEHHUS;

* pemaTh NPOCTEHIINe UppalMOHAIbHBIC YPaBHEHUS BUJIA , ;

* pelaTh ypaBHEHUs BU/A ;

* pelaTh ypaBHEHHUs CIIOCOOOM Pa3IoKeHUsI HAa MHOXKUTEIU U 3aMEHbI TIEPEeMEHHOM;

* UCTIOJIb30BaTh METOJ MHTEPBAJIOB AJIs1 PEIICHUS IIeNbIX U APOOHO-pAllMOHATILHBIX HEPABEHCTB;

* pelaTh JUHEWHbIE YPABHEHHS U HEPABEHCTBA C TTapaMeTpaMH;

* pelaTh HECIOKHbIE KBAJAPATHHIE YPABHEHHUSI C IAPAMETPOM;

* peIIaTh HECIOKHBIC CHCTEMBI JIMTHEWHBIX YPABHEHHH C IMTapaMeTpaMu;

* pelaTh HECIOKHbIE YPABHEHUS B LIETIBIX YUCIAX.

B noBcenHEeBHOM KU3HU U TIPU U3YYEHUH JAPYTHX MPEAMETOB:

* COCTABJISITh M PEILATh JMHEHHBIE U KBaJpaTHbIC YPaBHEHUS, YPABHEHU ], K HUM CBOJISIIUECS,

CHCTEMBI JINTHEWHBIX YPAaBHEHHM, HEPABEHCTB MPHU PEIICHUH 3a7a4 IPYTUX YICOHBIX TPEIMETOB;

* BBITMOJHATH OIEHKY MPaBIONOA00MS pe3yIbTaTOB, MOTYYaeMbIX MIPU PEIICHUH TUHEHHBIX U
KBQJPAaTHBIX YPaBHEHUM M CUCTEM JIMHEHHBIX YpaBHEHUM M HEPABEHCTB MPH PEIICHHWH 3a7a4 JPYTUX
y4eOHBIX TPEIMETOB;

e BBIOMpPATh COOTBETCTBYIOIME YpPAaBHEHWsS, HEPABEHCTBA WJIM WX CHUCTEMBI JIJII COCTaBJICHUS
MaTeMaTU4YeCKOW MOJEIIN 3aJaHHON pealbHOM CUTyalluy WM MPUKIIAIHON 3a]1a4H;



* YMETb HHTEPHIPETUPOBATh IIOJYYEHHBIM IIPU PEUICHUM YPABHCHMS, HEPAaBEHCTBA WM CUCTEMBI
pe3yabpTaT B KOHTEKCTE 3aJaHHOW peabHOM CUTYAllUH WU IPUKIAJIHON 3a1a4u.

DOyHKIUHA

» HaxonuTh 3HaueHne GyHKIUU 110 33JaHHOMY 3HAYCHHIO apTryMEeHTa;

* HAXOJIUTh 3HaYEHHE apI'yMEHTa 10 33]aHHOMY 3HAYCHHIO (DYHKIMH B HECIIOXKHBIX CUTYaLUsX;

* ONpENENATh IOJIOKCHUE TOYKHM II0 €€ KOOpPAMHATAM, KOOPAMHATBl TOYKH IO €€ IOJOKCHHUIO Ha
KOOpPAMHATHOH INIOCKOCTH;

* 110 rpauKy HAXOOUTHh OOJACTh ONpEACTCHHS, MHOXKECTBO 3HAYCHUH, HYIMH (DYHKIHH, POMEKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHUs U yObIBaHUsA, HauOOJIblIee M HAaUMEHbIIEE 3HAYEHUS
byHKIINY,

* CTPOUTH rpapuk TMHEHHOU, KBaApAaTHUYHON (YHKINHU; 0OOpaTHON MPOIOPIHOHAIBHOCTH;

* NIPOBEPSITH, SIBJIAETCS JIM JaHHBINA rpaduk rpagukoM 3anaHHON (QyHKIMM (JIMHEHHOW, KBaJApaTUYHOMH,
00paTHOM POMOPLIHMOHATIEHOCTH);

* OIIPEJEIIATh NPUOIMKEHHBIE 3HAUEHHsI KOOPAMHAT TOUKU IepeceueHust rpaukoB GyHKIUIH;

* ONepUpOBaTh Ha 0Aa30BOM YpPOBHE IMOHATHAMHU: IOCIIEAOBATEIBLHOCTh, apupMeTHYecKas mporpeccus,
reOMEeTpHUYECKas IPOrpeccus;

* pelaTh 3aa4u Ha IPOTrPECCUH, B KOTOPBIX OTBET MOKET OBITh MOJIYUYEH HEMOCPEICTBEHHBIM 10/ICUETOM
6e3 npuMeHeHus: GopMyIL.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX [IPEIMETOB!

* HCIIOJIb30BaTh I'paUKU PpEAJIbHBIX IPOLECCOB M 3aBUCUMOCTEH JUIsl ONpENENeHUsT HMX CBOMCTB
(HamOonpIIe ¥ HAMMEHBIIME 3HAYCHHS, MPOMEKYTKH BO3pAaCTaHWS ©  yOBIBaHUS, OOJACTH
HOJIOKUTEBHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.I1.);

* HMCIIOJIb30BaTh CBOWCTBA JIMHEHHOW (QyHKIMH U ee rpaduK Npu pemeHuH 3afad U3 APYruX ydeOHBIX
IIPEIMETOB.

CraTncTuka ¥ Teopusi BeposiTHOCTeH

« lIMeTh mpencTaBiieHME O CTAaTUCTHUYECKUX XapaKTEPUCTHKaX, BEPOATHOCTH CIy4alHOro cCOOBITHS,
KOMOMHATOPHBIX 3a/1a4ax;

* pemath npocreiine KOMOMHATOPHBIE 33/1a4¥ METOJOM IIPSMOr0 U OPraHU30BAHHOTO Iepedopa;

* IIPE/ICTABIIATh JaHHBIC B BUIE TaOIHII, AUarpamMmm, TpauKoB;

* 4uTaTh HHPOPMALINIO, IPEACTABICHHYIO B BUJIE TaOIUIIbI, TUarpaMMsl, rpaduka;

* OIPEIEIISATH OCHOBHBIE CTATUCTHYECKUE XaPAKTEPUCTHKHI YUCIOBBIX HAOOPOB;

* OLIEHUBATh BEPOSTHOCTb COOBITUS B MPOCTEHIINX CITydasx;

* UMETh MPEACTABIECHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX.

B noBcenHeBHOM KU3HU U IPU U3YYEHUH IPYTUX IPEIMETOB!

* OLICHHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METO/I0M Iepedopa;

* UIMETh IPEACTaBICHUE O POJIM MPAKTUYECKU JTOCTOBEPHBIX M MATIOBEPOSITHBIX COOBITHIA;

* CpaBHUBaThb OCHOBHBIE CTaTHCTUYECKHE XapaKTEPUCTHKHU, IIOJIyUEHHbIE B IpOLIECCe pEeIlIeHus
IIPUKIIATHON 3a/1a4M, U3YUEHHs] PEAIbHOTO SIBJICHMUS,

* OLICHUBATh BEPOSITHOCTb PEAIbHBIX COOBITHI U SBJICHUI B HECTIOKHBIX CUTYaIUAX.

TexcroBbI€ 327241

« Periath HecnoXKHbBIE CIOKETHBIE 33/1a4U Pa3HbIX TUIIOB Ha BCE apuPMeTHUUECKUE AEHCTBUS;

* CTPOMTbH MOJIENb YCIIOBHS 331a4M (B BHJIE TaOIHIIbI, CXEMbI, PUCYHKA WM YPaBHEHUs), B KOTOPOH JTaHbI
3HAUEHUS JABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYUH, C LIEJIbIO MIOMCKA PEILICHUS 3a]auu;

* OCYILECTBJIATH CHOCOO IMOMCKA pelleHHs 33/Ja4H, B KOTOPOM PAacCYXKJEHHE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;

* COCTaBJIATH IUIaH PELIEHUS 3a7a4u;

* BBIJICJISITH 3Tallbl PEIICHUS 3a/1a4H;

* HMHTEPNPETUPOBATh BBIYMCIUTEIBHBIE PE3YAbTaThl B 3aJaye, HCCIENOBATh IOJYyYEHHOE pELICHHE
3a/1a4u;

* 3HaTh pa3Inyre CKOpocTeil 0ObeKTa B CTOSIUEH BOJE, IPOTHUB TEUEHHS U IO TEUCHHUIO PEKH;

* pelaTh 334a491 Ha HaXOKJICHNE YaCTH YHCIIAa ¥ YKCIIA IO €T0 YaCTH;

* pemaTh 3aJjauu pa3HbIX THIIOB (Ha paboOTy, HA MOKYIIKM, Ha JABM)KEHHE), CBI3bIBAIOIIUX TPU BEIHUYUHBI,
BBIJIETISATH 3T BEJIMYMHBI U OTHOUIEHUS] MEXAY HUMH;



* HaXOJAUTh NIPOLEHT OT YMCJA, YUCIO IO MPOLEHTY OT HEro, HaXOAWUTh IPOLIEHTHOE CHIKEHUE WIIU
IIPOLIEHTHOE NOBBILIEHUE BETUYHHBI;

* peIIaTh HECTIOXKHBIE JIOTHUECKUE 3a/1a4d METOAO0M PacCyKICHHH.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX [IPEIMETOB!

* BBIBUraTh TUIIOTE3bl O BO3MOXKHBIX IPEAEIbHBIX 3HAUYEHHUSIX HMCKOMBIX B 3a/lau€ BEJIUYMH (JenaTh
OPUKUIKY).

I'eomeTpuueckue purypnbi

» OnepupoBath Ha 6230BOM YPOBHE MOHSATHIMH F€OMETPHUECKUX DUTYD;

* U3BJIEKaTh HHPOPMALIUIO O TEOMETPUUECKUX (PUTYypax, IPEICTABICHHYIO Ha YepTeKaxX B IBHOM BUJIE;

* IPUMEHATH JUISl PElIeHUs 3a7ad reoMeTpuyeckue (akThl, €CIU YCIOBUS UX NPUMEHEHMs 3aJaHbl B
SIBHOH (opme;

* pelaTh 331a4i Ha HAXOXAEHUE T€OMETPUYECKUX BEJIMUUH 110 00pa3liaM UM aJrOpUTMAM.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

* HCIOJb30BATh CBOMCTBAa I'€OMETPUYECKUX (GUIyp A pELIEeHHs THUIOBBIX 3a7ay, BO3HMUKAIOIIUX B
CUTYalUsX [IOBCEJHEBHON KU3HU, 3a7a4 IPAKTUUECKOTO COJEPKAHUSI.

OTtHowenns

« OnepupoBath Ha 6230BOM YPOBHE MOHATHIMHU: PABEHCTBO (UTYp, paBHbIC (PUTYPHI, PABEHCTBO
TPEYroJbHUKOB, NapaJJICIbHOCTh MPSAMBIX, HNEPHEHAUKYIAPHOCTh MPSAMBIX, YIJIBI MEXIY HPSIMBIMH,
NEPIEeHIUKYJIAP, HAKIIOHHAS, IPOEKIUS.

B noBcenHeBHOM KU3HU U [TPU U3YYEHHUH JPYTUX IPEIMETOB!

* MCIIOJIb30BaTh OTHOILIEHUS JJIsl PELIEHUS IPOCTEUIINX 3a/1a4, BOSHUKAIOIINUX B peaIbHON KU3HU.
H3mepennsi u BbIYHCIEHUSA

* BBIOMHATE U3MEpEHUE UIMH, PACCTOSIHUM, BETMUYHUH YIJIOB, C IOMOIIBI0 HHCTPYMEHTOB JUIsl U3MEPEHUN
JUIAH U YTJIOB;

* MPHUMEHATH (OPMYJIBl MEpPUMETpPa, IUIOMAAM K O00beMa, IUIOMAAN TIOBEPXHOCTH OTACIBHBIX
MHOTI'OI'PaHHHMKOB IIPU BBIYMCIICHUSX, KOT'/Ia BCE JJAHHBIE HUMEIOTCSI B YCIOBUU;

* mpUMeHATh Teopemy lludaropa, 6a30Bble TPUTOHOMETPUIECKHE COOTHOIICHUS IS BEIYUCIICHUS JUINH,
paccTOsHUH, IUIOIAAEH B IPOCTEHIINX CIIydasiX.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX [IPEIMETOB!

* BBIYUCIIATh PACCTOSTHUSL HA MECTHOCTU B CTaHJIAPTHBIX CUTyalMsX, IJIOLIAJU B MPOCTEHIINX CIydasX,
IPUMEHSTH (HOPMYIIbI B IPOCTEUIINX CUTYALUSIX B IOBCEIHEBHOM JKU3HM.

I'eomeTpryeckue nocTpoeHus

« M300paxkaTh THUINOBbIE IUIOCKHE QUIYpbl U (QUIYpPHl B MPOCTPAHCTBE OT PYKHM U C IOMOIIbIO
UHCTPYMEHTOB.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX MIPEIMETOB!

* BBIIIOJIHATH IPOCTEHIIINE TOCTPOSHHS HA MECTHOCTH, HEOOXO/IUMBIE B PEAIbHOM KU3HH.
I'eomeTpnueckne npeodpazoBaHus

* Ctpouts Gurypy, CHAMMETPHUUYHYIO JaHHOM (PUT'Yype OTHOCUTEIIBHO OCH U TOYKH.

B noBceaHeBHOM KU3HU U NIPU U3yYEHUH JIPYTUX MIPEIMETOB:

* pacro3HaBaTh JIBUKEHHE OOBEKTOB B OKPYXKAIOIIEM MUPE;

* pacro3HaBaTh CUMMETPUYHbBIE QUTYPHI B OKPYKAIOILIEM MUDE.

BexkTopbl M KOOPAUHATHI HA IJIOCKOCTH

« OnepupoBaTh Ha 0a30BOM YpOBHE IMOHSATUSMHU BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHHE BEKTOpA Ha
YHCJIO, KOOPAMHATBI Ha INIOCKOCTH;

* OTIpEAETATH IPUOIMKEHHO KOOPIUHATHI TOUKHU IO €€ N300paKeHHUI0 Ha KOOPIUHATHON IIIOCKOCTH.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB:

* UCTIOJIb30BaTh BEKTOPHI JUIsl pPEIICHUs MPOCTEHIINX 3a/lad Ha ONpeesieHne CKOPOCTH OTHOCHUTEIHHOIO
JIBYDKEHUS.

Hcropust MaTeMaTUKH

* OnuceIBaTh OT/IENBHBIE BBIJAIOLIUECS PE3YJIbTAThl, MOJYUYEHHBIE B XOJE€ Pa3BUTUS MaTEMaTHKU Kak
HayKH;

* 3HaTh MPUMEPHl MATEMAaTUYECKUX OTKPBITHM U MX aBTOPOB, B CBS3M C OTE€YECTBEHHONW M BCEMHUPHOU
HCTOPHEN;

* IOHUMATh POJIb MATEMATUKU B pa3BuTuu Poccun.



MeTtoanl MaTEMATHKU
* BeiObupaTh moaXoAsIuii N3y4eHHBIM METOT AJIsl PEIICHUS] U3YYCHHBIX TUTIOB MaTEMaTUYECKHX 33/1aY;
* IlpuBoauTh TNpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEHW B OKPYXKAIOIICH JIEUCTBUTEIBHOCTH H
MIPOU3BEJICHUAX UCKYCCTBA.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCSl B 7-9 Kiiaccax JJisl YCHEIIHOTO MPOJI0JDKEHUS
o0Opa3oBaHus Ha yIriyOJI€HHOM YpOBHE
JJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYECKON JIOTUKH
* CBOOOAHO OIEpUPOBATh MOHATUSIMH: MHOKECTBO, XapaKTEPUCTUKH MHOKECTBA, PJIEMEHT MHOXECTBA,
MycToe, KOHEYHOE U OECKOHEYHOE MHOXECTBO, IOJMHOKECTBO, IPHUHAJICKHOCTh, BKIIOUYCHHE,
PaBEHCTBO MHOKECTB, CIIOCOOBI 3aJJaH1E MHOXKECTBA;
* 33/1aBaTh MHOXKECTBA Pa3HBIMH CIIOCOOAMU;
* IPOBEPATH BHINOJHEHHE XapaKTEPUCTHUECKOTIO CBOMCTBA MHOKECTBA;
* CBOOOMHO ONEPHUPOBATH TIOHATHUSMHU: BBICKA3bIBAHWE, HCTUHHOCTh M JIOXKHOCTh BBICKA3bIBAHMSI,
CJIOKHBIE U MIPOCThIE BHICKA3bIBAHMSI, OTPUIIAHUE BBICKA3bIBAHUN; HCTUHHOCTD U JIOXKHOCTh YTBEPIKACHUS
M €ro OTpPULAHHUA, ONEpaliyd HaJ BbICKA3bIBAHUSAMH: U, WIM, HE; YCIOBHBIC BbICKA3bIBAHUS
(MMIUTHKAINN );
* CTPOUTH BBICKA3BIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB JIr€OphI BRICKA3BIBAHUM.
B noBceaHeBHOM KU3HU U IPU U3YYEHUH JIPYTUX MPEIMETOB:
* CTPOUTH PACCYXICHUS Ha OCHOBE MCIOJIb30BAHUS MTPABUJI JIOTHKU;
* UCIOJIb30BaTh MHOXKECTBA, ONEpaIlK C MHOXKECTBAMHU, MX rpaduuecKkoe MpeAcTaBIeHUE JJIsl OMUCAHUS
PEATBHBIX MPOIIECCOB W SBJICHUH, IPU PEIICHUH 3a/1a4 IPYTHX YUSOHBIX MPEAMETOB.
Yucaa
* CBOOOJHO OMEPUPOBATH MOHATHUAMH: HATYpaJbHOE YMUCIO, MHOXKECTBO HATYPAJIbHBIX YHCEN, IIEJI0e
YHCII0, MHO>KECTBO IENbIX YHCEN, OOBIKHOBEHHas Ipo0b, AECSITHYHAs JpoOb, CMEIIAHHOE YHUCIIO,
palMoHaIbHOE YHCJIO, MHOXKECTBO PAllMOHATBHBIX YHCEI, UPPAlMOHAIBLHOE YHCIIO, KOPEHb CTEINEHHU TI,
NEHCTBUTENLHOE YHUCJIO, MHOXXECTBO JICWCTBUTENBHBIX UHCEN, TeOMETpPUYEcKas HWHTEpPIpEeTalus
HATypPaJbHBIX, LETIX, PAIIMOHAIILHBIX, IEHCTBUTEIBHBIX YHCEN;
* IOHUMATh U OOBACHATH PAZHUILY MEX]Y MTO3UIIMOHHON U HEMO3UIIMOHHOM CHCTEMaMH 3aITUCH YHCeT,;
* IEPEBOIUTH YUCJIA U3 OJTHON CUCTEMBI 3aITUCH (CHCTEMBbI CUUCIICHHS) B IPYTYIO;
* JI0Ka3bIBaTh U MCMOJb30BATh MPU3HAKH JEIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cymMMbl 1 ipou3BeeHUs
YUCEJT MPHU BBHITIOJIHEHUH BBIYMCIICHUN U PEILICHUH 3a/1a4;
* BBINOJHATh OKPYTJIEHUE PALIMOHATIBHBIX U UPPALIMOHAIIBHBIX YHCEN C 3aJaHHON TOYHOCTHIO;
* CpaBHUBATh JCHCTBUTEIBHBIE YHCIIA PA3HBIMU CITIOCOOAMU;
* YIOPSIOYMBATH YHCIIa, 3aMTMCaHHbIE B BUJIE OOBIKHOBEHHOW U AECITUYHON IPOOH, YUCIIA, 3allHCaHHBIE C
UCIIOJIb30BaHUEM apu(PMETUYECKOTO KBAAPATHOTO KOPHS, KOpHEH cTereHu Oonblie 2;
* HaxoauTh HOJl 1 HOK urcen pa3upiMu crioco6aMu U UCTIOJIB30BaTh MX MPH PEIICHUN 33]1aY;
* BBITIOJIHATH BBIUUCIICHUS U MPE0OPa30BaHUs BHIPAKEHUM, COIEpKAIINX JCHCTBUTEIbHbBIE YHCIA, B TOM
YHUCJie KOPHU HATYPAJIbHBIX CTEEHEH.
B noBcenHeBHOM KU3HU U MIPU U3YUEHUU JAPYTHX MPEAMETOB:
* BBIOJHATH W OOBACHATH pE3YyIbTAThl CPAaBHEHUS pPE3YJIbTAaTOB BBIUMCICHUNM TMPH PpEIICHUU
MpaKTUYECKUX 3a7ad, B TOM 4YHCJIE MPUONIKEHHBIX BBIUYMCICHUHN, HCTONB3Yysd pa3HbIE CIIOCOOBI
CpPaBHEHUM;
* 3aIUCHIBATh, CPABHUBATH, OKPYTJIATH YHMCIOBBIC IAHHBIEC PEATIbHBIX BEIMYUH C UCIIOJIb30BAHUEM Pa3HBIX
CHUCTEM U3MEPEHUS;
* COCTaBIIATh M OIICHWBATh PA3HBIMU CIIOCOOAMH YHCIIOBBIC BBIPAKEHUS MPU PEIICHUH MPAKTUYECKUX
3a/1a4 U 3a/1a4 U3 IPYruxX yueOHBIX MPEIMETOB.
To:knecTBeHHBbIE TPeoOpa3oBaHus
* CB0OOHO OTIEpUPOBATH MOHATUSMU CTETICHH C IEJIBIM U TPOOHBIM TTOKA3aTENIeM;
* BBITTOJTHSATH JIOKA3aTEIIbCTBO CBOMCTB CTEIMEHU C IEJIBIMH U IPOOHBIMHU TTOKA3aTEIISIMHU;
* ONEpUpOBATH TMOHATUAMH «OJHOUJIEH», «MHOTOYJIEH», «MHOTOYJIEH C OJHOM NEepeMEHHOI»,
«MHOTOWIEH C HECKOJbKUMHU TEPEMEHHBIMH», KOI(P(GUIMEHTH MHOTOWICHA, «CTaHJIapTHas 3aIuch
MHOT'O4JIEHa», CTENEHb OJIHOWIEHA U MHOTOYJICHA;
* cBOOOTHO BJIAJIETh MTPUEMaMU TTpeoOpa30BaHMS IENIBIX U IPOOHO-PAITMOHATEHBIX BBIPAXKEHU;



* BBINOJIHATh Pa3JI0KEHWE MHOTOWIEHOB HAa MHOXMTEIM Pa3HBIMHU CIIOCOOAMH, C HCIOJIb30BAHUEM
KOMOUWHAIMN Pa3TUYHBIX IPHEMOB;

* UCIIOJIb30BaTh TeopeMmy Buera u TeopeMy, oOpaTHyro Teopeme Buera, 1is moncka KOpHEeH KBaJpaTHOTO
TpeXwIEHa U JIJIsl peLIeHUs 3a/1a4, B TOM YMCIIE 3a/1a4 C [TapaMeTpaMHi Ha OCHOBE KBAJPAaTHOT'O TPEXUWIEHA;
* BBIIIOJIHATH JCJICHUE MHOIOWIEHA HA MHOTOWIEH C OCTaTKOM;

* JI0KA3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEW U KOPHEH CTEIICHU II;

* BBITNOJIHATD IIPe0o0pa30BaHus BBIPAKEHUN, COAEPIKALMX KBaJpaTHbIE KOPHU, KOPHH CTEIEHU I;

* CBOOOJHO OIEPUPOBATH MOHATHSIMH «TOXIECTBO», «TOXIECTBO HA MHOMXECTBE», «TOXKIECCTBEHHOE
npeoOpa3oBaHue;

* BBITNOJIHATD PA3JIMUHbIe IPe0OPa30BaHuUs BBIPAKEHUN, COAEPIKAILIUX MOAYJIH.

B noBceaHeBHOM KU3HU U NTPU U3YYEHHUU JIPYTUX [IPEIMETOB!

* BBIIOJHATH IIPeoOpa3oBaHus U JEHUCTBHsI ¢ OYKBEHHBIMM BBIPQXKECHUSMH, YUCIOBBIE KO3()PULIMEHTHI
KOTOPBIX 3aIlMCaHbl B CTAHIaPTHOM BUJIE;

* BBINOJHATE NPeoOpa3oBaHUS PALMOHAIBHBIX BBIPAKEHUH IPU PELICHUU 337ad JIPYIHX Y4eOHBIX
IIPEIMETOB;

* BBINOJIHATH MPOBEPKY MPaBAONOA00MS (PU3NYECKUX U XUMHUYECKUX (OPMYJI Ha OCHOBE CpPaBHEHMS
pa3sMEPHOCTEN U BAJICHTHOCTEM.

YpaBHeHUs] M HEPABEHCTBA

* (CB0OOOgHO omEepUpoBaTh NOHATHUAMHU: YPABHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIE YpaBHEHUS U
HEPABEHCTBA, YPAaBHEHUE, SBJIAIOIIEECS CIECICTBUEM JIPYrOro YpPaBHEHHMs, yPABHEHUS, PABHOCWIBHBIE Ha
MHO€ECTBE, pABHOCHJIbHBIE TPE0OPa30BaHUs yPaBHEHUH;

* pemaTh pa3Hble BUIbl YPaBHEHUI Y HEPABEHCTB U UX CUCTEM, B TOM YMCJI€ HEKOTOPBIE YpaBHEHHUA 3 U 4
CTEeNeHEeN, APOOHO-paAllMOHATIbHBIE U UPPALIMOHAJIbHbIE;

* 3HaTh TeopeMy Buera [uist ypaBHEHMI CTENIEHU BBILIE BTOPOU;

* IOHUMATh CMBICI TEOPEM O PAaBHOCHIIbHBIX U HEPABHOCUJIbHBIX MPe0oOpa3oBaHUsIX ypaBHEHUH U yMETh
UX JIOKa3bIBaTh;

* BIIQJIETh Pa3HBIMU METO/aMH PEIICHUS] YpaBHEHUI, HEPABEHCTB M UX CHUCTEM, YMETh BBHIOMPATH METOX
peleHus 1 000CHOBBIBATh CBOM BBIOOD;

* UCMOJIb30BaTh METOJl MHTEPBAJIOB JJIsl PEIICHUs HEPAaBEHCTB, B TOM YHCJE APOOHO- PALlMOHAIBHBIX U
BKJIIOYAOIIUX B Ce0s1 MPPALIMOHATIBHBIC BHIPAKECHHUS;

* pemarp anredpanvyeckue YpaBHEHUS U HEPABEHCTBA M UX CHCTEMBI C TTapaMeTpaMy alreO0pandeckuM U
rpau4ecKUM METO/1aMHu;

* BJIaJICTh PA3HBIMHU METO/IaMHU JI0Ka3aTeJIbCTBA HEPABEHCTB;

* pelaTh ypaBHEHNUS B LIENIBIX YUCIIAX;

* U300pakaTh MHOKECTBA Ha MJIOCKOCTH, 331aBaéMbl€ ypPaBHEHUSIMU, HEPABEHCTBAMHU U UX CUCTEMaMH.

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

* COCTaBJIATh M pellaTh ypaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI NPU PELICHUH 3aJad JPYTUX y4eOHBIX
IIPEIMETOB;

* BBINIOJIHATH OLIEHKY IPaBAOIOI00Ms PE3yabTaTOB, MOJYYaeMbIX MPU PELIEHUH PAa3IUYHBIX YpaBHEHHH,
HEPaBEHCTB U MX CHCTEM IPH PEIIEHUH 33a]a4 APYTUX y4eOHBIX PEIMETOB;

* COCTaBJISATh U PELIaTh YPAaBHEHUS U HEPABEHCTBA C MapaMeTpaMHU MpHU PEIIeHUH 3aad IpYyruX y4eOHbIX
IIPEIMETOB;

* COCTaBJISITh ypaBHEHHE, HEPABEHCTBO MJIM UX CHUCTEMY, OIMUCBHIBAIOIIME PEAbHYI0 CUTYalUI0 HIU
IPUKIAIHYIO 3a/1auy, UHTEPIPETUPOBATH ITOIYYECHHBIE PE3YJIbTATHI.

DOyHKIUHA

* CB0OOMHO oOmepHpoBaTh MOHATHUSMHU: 3aBHUCUMOCTB, (DYHKIIMOHAJbHAs 3aBUCHUMOCTb, 3aBUCHUMAas H
He3aBHCHUMas TepeMeHHble, QYHKIUS, CIOCOObl 3amaHus (YHKIUH, apryMEHT U 3HaueHue (yHKUUH,
o0nacTh  OmpeleNeHus: M  MHOXECTBO 3HaueHWss (QyHKUMH, HyId (QYHKUUH, [POMEXKYTKH
3HAKOMOCTOSIHCTBA, ~ MOHOTOHHOCTh  (YHKIIMM,  HaumOoJblllee W  HauMEHbIllee  3HA4YEeHMUS,
YEeTHOCTH/HEUETHOCTh (YHKIMH, MEPUOAWYHOCTh (QYHKUIUHU, TpaduKk (QYHKIUH, BEpTUKAIbHAa,
TOPU30HTANIbHAS, HAKIIOHHAS! aCUMIITOTHI; TpadrK 3aBUCUMOCTH, HE ABJISAIOLIEHCS (QYHKITHEH,

* cTpouTh rpadukn GyHKUMN: JTUHEHHOHN, KBaJApaTUYHOM, TPOOHO-TMHEWHOW, CTENEHHON NMPH pPa3HBIX
3HAUEHUSX MMOKa3aTeNs CTETEHH;

* HCIOJIB30BaTh peoOpa3oBaHus rpaduka GyHKIMU I TOCTPOCHUS TpapuKOB QYHKIIUH ;



* aHAJIN3UPOBATh CBOMCTBA (DYHKIMH U BUJ IpaduKa B 3aBUCUMOCTH OT I1apaMeTPOB;

* CBOOOJHO OMEpPUPOBATh IMOHATHAMHU: IOCIEIOBATEIBLHOCTh, OrPAaHMYCHHAs IIOCJIEIOBATEILHOCTD,
MOHOTOHHO BoO3pacTaromas (yObIBaromias) IIOCIEIOBATENbHOCTh, HpPEAeN] IOCIEI0BATENBbHOCTH,
apudMeTHUecKasi Iporpeccusi, TEeOMETPHUYECKass MpOrpeccusi, XapaKTEepPUCTHUECKOE  CBOMCTBO
apudMeTHIecKor (TeOMETPUUIECKOI ) MPOrPEeCCUH;

* UCIOJIB30BATh METOJI MAaTEeMAaTH4YEeCKON WHAYKUUHU U1 BBIBOAA (OpPMYJ, HOKA3aTEIbCTBA PABEHCTB U
HEpPaBEHCTB, PELICHUs 3aa4 Ha JAEITMMOCTb;

* HCCJIEI0BATh 0CIIE10BATEIBLHOCTH, 3a/1aHHbIE PEKYPPEHTHO;

* peraTb KOMOMHUPOBAHHbIE 3a/1a41 Ha apU(PMETHUYECKYI0 U T€OMETPUYECKYIO IIPOTrPECCUH.

B noBceaHeBHOM XKU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

* KOHCTPYMpPOBAThb M HCCIEIOBATh (PYHKLUH, COOTBETCTBYIOIINE PEAIbHBIM IPOIECCaM U SIBJICHUSM,
UHTEPIPETUPOBATh MOJYUYECHHBIE PE3Yy/IbTaThl B COOTBETCTBUU CO CHEIM(PUKON HCCIeayeMOoro mpouecca
WIH SBJICHUS;

* HCHOJIB30BATh I'PaQUKH 3aBUCUMOCTEH JUIsl HCCIIE0BAaHUS peallbHBIX ITPOLECCOB U SBICHUM;

* KOHCTPYMpPOBaTb W HCCIENOBAaTh (YHKUMU MPH PEIICHHH 33had JPYTUX Y4EOHBIX TNpPEIMETOB,
UHTEPIPETUPOBATH NOJIYUYEHHBIE PE3YJIbTAaThl B COOTBETCTBUH CO CHELM(PUKON yueOHOro mpeamera.
CraTncTuka ¥ Teopusi BeposiTHOCTEH

* CB00OO/IHO OIEpUpPOBaTh MOHATHAMMU: CTOJIOUAThIE U KPYTOBbIE 1UarpaMMbl, TaOJIUIbl JaHHBIX, CPEIHEE
apudMeTHUecKoe, MeauaHa, HauOONblllee W HaWMEHbIIEee 3HAYCHUS BBIOOPKH, pa3Max BBIOOPKH,
JMCTIEPCUS U CTaHAAPTHOE OTKJIIOHEHHUE, CllydaiiHas U3MEHUUBOCTb;

* BeIOMpaTh Haumbosiee yHOOHBIN crocol mpencTaBieHUs MHPOpPMAIUU, AJCKBATHBIA €€ CBOWCTBAM H
LeJIsIM aHaJIN3a;

* BEIYMCIIATH YHACIOBBIE XaPaKTEPUCTUKH BEIOOPKH;

* cBOOOJHO OIEPUPOBATh MOHATUAMU: (DAKTOpUA YUCIA, NEPECTAHOBKH, COUYETAHUS W pa3MelleHus,
Tpeyroapuuk [Tackans;

* CBOOOJTHO ONIEpUPOBATh MOHATUAMU: CIy4YallHBIA OMBIT, CIIy4aliHbIN BBIOOP, UCHIBITAHUE, JIEMEHTAPHOE
ciy4yaiiHoe cOOBbITHE (MCXO]T), KIIACCHUYECKOE OIMPEEICHIE BEPOITHOCTU CITyYalHOTO COOBITHS, ONepaIuu
HaJl Clly4yaiiHbIMH COOBITUSMH, OCHOBHBIE KOMOUHATOpPHBIE (HOPMYJIbI;

* cBOOOHO ONEpUPOBATh MOHATUSMU: CIyYalHBIN OIBIT, CIy4alHbIA BBIOOP, UCIIBITAHUE, DJIEMEHTAPHOE
cilyyaiiHoe cOObITHE (MCXO/), KIIACCHUECKOE ONpeIeTIeHUE BEPOSTHOCTH CIIYy4alHOTO COOBITHS, ONIEepaLluu
HaJl CIIy4aifHBIMHU COOBITUSAMH, OCHOBHBIE KOMOWHATOPHBIE (DOPMYJIBI;

* 3HAaTh MPUMEPHI CITyYaiHbIX BEJIMYUH, U BBIYUCIATh UX CTATUCTUUECKUE XapaKTEPUCTHKY;

* HCIIOJIb30BaTh (POPMYIIBI KOMOMHATOPUKH NPU PELIEHUH KOMOMHATOPHBIX 3a/1a4;

* pelaTh 3aJ1a4ud Ha BHIYMCIIEHUE BEPOSATHOCTH B TOM YHCIIE C UCIIOIb30BaHUEM (OpMYIL.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

* NIPE/ICTABIIATh HHPOPMALIUIO O PeaTbHBIX MPOLEcCcaX U SABJIEHUIX CIIOCOOOM, a/IeKBaTHBIM €€ CBOHCTBAM
U 1IeJI1 UCCIIEJIOBAHMUS;

* aHAJIM3MPOBATH M CPABHMBATH CTATUCTHUYECKHE XapaKTEPUCTUKU BBIOOPOK, MOJIYYEHHBIX B Ipoliecce
pelleHns NPUKIAIHON 3a/1ay, U3YYEHHUs pPEealbHOIro SIBJICHMS, PELIeHMs 3aJauyd M3 JPYTUX Y4eOHBIX
IIPEIMETOB;

* OLIEHUBATh BEPOSTHOCTh PEAJIbHBIX COOBITUI U SIBICHUN B Pa3IMUHBIX CUTYaIUsIX.

TexcroBbIe 321241

* Pemate mpocThle U CIOXHBIE 33aud, a TaKXKe 3aJayd IMOBBIIIEHHOW TPYAHOCTU U BBIIEIATH UX
MaTEMaTHYECKYIO0 OCHOBY;

* pacrnio3HaBaTh pa3HbIE BU/IbI U TUIIbI 33/1a4;

* HCIIOJIB30BaTh pa3Hble KPaTKUE 3aIMCH KaK MOJENM TEKCTOB CIIOXKHBIX 3a/ad M 3aad MOBBIILIEHHOU
CIIOKHOCTH JJII TOCTPOCHMSI TOMCKOBOM CXE€Mbl M pelIeHHs 3a/4ay, BBIOMPATh ONTHUMAIbHYIO IS
paccMaTpuBaEMoOM B 3aJ1a4€ CUTyallud MOJIEIIb TEKCTA 3a/1a4H;

* paznuyaTh MOJENb TEKCTa M MOJENb PElIeHUs 3aJaud, KOHCTPYHUPOBaTh K OJAHON MOJIENH PEIHICHUS
CJIOKHBIX 33/1a4 pa3Hble MOJENIN TEKCTA 3a7auu;

* 3HaTh U MPHUMEHSTh TPU Crocoba MoucKa peueHus 3aaad (0T TpeOoBaHMS K YCIOBUIO U OT YCJIOBUS K
TpeOOBaHUIO, KOMOMHUPOBAHHEIN ),

* MOJIEJTUPOBAThH PACCYKJICHUS IIPU MTOUCKE PEHICHMS 33/1a4 C TOMOIIBIO Ipad-CXeMBbl;

* BBIICJIATD ATAIbI PEIICHHs 3a]1a4l U CO/IepIKaHNe KaXXI0To JTara;



* YMETh BBIOMPATH ONTUMAIBHBIA METOJ PEIICHUS 3aJIa4l U OCO3HaBaTh BHIOOP METOJa, pacCMaTPUBATh
pa3TUYHBIE METO/IbI, HAXOIUThH Pa3HbIC PEIICHHS 3a/1a4H, €CJIH BO3MOXKHO;

* AHAJTM3UPOBATH 3aTPYTHEHUS MPU PEIICHUM 3a/1a4;

* BBITIOJIHATH PA3IMYHBbIC TIPEOOpaA30OBaHUs MPEIOKCHHONW 3a]jaui, KOHCTPYHPOBATh HOBBIC 3a7add U3
JTAaHHOM, B TOM YHCJIe OOpaTHEIC;

* UHTEPIPETHPOBATh BHIUMCIUTEIBHBIC PE3YJbTAThl B 3ajJauye, HWCCIEIOBATh IOJYYCHHOE pEIICHHE
3a/1a4u;

* U3MEHSAThH YCIOBHE 3a/iady (KOJMYECTBEHHBIC WM KAauyeCTBEHHBIC JTAHHBIE), UCCIICIOBATh M3MEHEHHOE
npeoOpa30BaHHOE;

* aHAJIM3UPOBATh BCEBO3MOXKHBIC CHTYAIlMM B3aUMHOTO PACIIOJIOKEHHUS JABYX OOBEKTOB M M3MECHEHHE UX
XapaKTePUCTUK IMPH COBMECTHOM JBM)KCHHUU (CKOPOCTh, BPEMsI, PACCTOSIHHE) TPU PEIICHUU 3a/1ad Ha
JIBUKCHHE JBYX OOBEKTOB KaK B OJHOM, TaK W B MPOTHBOIIOJIOKHBIX HAIpPAaBICHUSAX, KOHCTPYHPOBATh
HOBBIC CUTYAI[MU Ha OCHOBE U3MECHCHHSI YCIIOBUI 3a]1a4d TIPH JIBXKEHUH 110 PEKE;

* HCCJICIOBAaTh BCCBO3MOJXKHBIC CHUTYAIlMHM INPH PEIICHUU 33Ja4 Ha JBMOKCHHE TI0 PEeKe, paccMaTpHUBATh
pa3HbIE CUCTEMBI OTCUETA;

* penrath pa3HoOOpa3HbIC 3a7aUl «HA YaCTHY;

* pemath ¥ 0OOCHOBBIBATH CBOE PEIICHUE 33]1a4 (BBIACISATh MATEMAaTHICCKYI0 OCHOBY) Ha HaXOXKICHHE
YaCTH YMCJIAa ¥ YKCJIa [0 €ro0 YaCTH Ha OCHOBE KOHKPETHOI'O CMBIC/IA JIPOOH;

* OOBSICHSITh HICHTUYHOCTD 33/1a4 Pa3HBIX THUIIOB, CBSI3BIBAIOINX TPH BEIMIHHBI (Ha pabOTy, HA TIOKYIIKH,
Ha JIBUKCHUE), BBIJICISATH 3TH BEJIMYMHBI U OTHOLICHHS MEXy HUMH, IPUMEHSTh UX MIPH PEIICHUH 33]1ad,
KOHCTPYHPOBaTh COOCTBEHHBIC 3a]]a4 yKa3aHHBIX THUIIOB;

* BJIAJICTh OCHOBHBIMH METOJIaMH PEIICHHS 3a/1a4 Ha CMECH, CILJIaBbl, KOHIICHTPAIIUH,

UCIIOJIb30BaTh MX B HOBBIX CHTYAIIHX 11O OTHOIICHHUIO K U3YYEHHBIM B IPOIIECCe O0yUCHUS;

* pemarhb 3ajJa4M Ha MPOIEHTHI, B TOM YHCIIE, CIIOKHBIC MPOIICHTHI C 000CHOBAaHHEM, UCIIOJB3Ys Pa3HbIE
CIIOCOOBI;

* pemiarh JIOTHYECKUE 33]]aud Pa3HbIMU CIIOCOOaMH, B TOM YHCIIE, C IByMsI OJIOKAMH M C TpeMs OJIOKaMH
JaHHBIX C IIOMOIIBIO TaOJINIL,

* pemarh 3aJa4d M0 KOMOMHATOPUKE M TEOPHH BEPOSTHOCTEH HA OCHOBE HCIIOJIb30BAaHUS HM3YYCHHBIX
METOJIOB 1 00OOCHOBBIBATH PEIICHUE;

* pelIaTh HECIOXKHbBIC 33741 110 MaTEMaTHIECKOH CTATHCTHKE,

* OBIAJCTh OCHOBHBIMH METOJaMHU PEIICHUsS CIOKETHBIX 3a1a4: apu(METUYCCKHM, alIreOpanvecKuid,
nepebop BapUaHTOB, TE€OMETPUUYECKUN, TpaUUecKHil, MPUMEHSTb WX B HOBBIX [0 CPaBHEHHUIO C
W3YYCHHBIMH CHTYAIIHSIX.

B noBceaHeBHOM KU3HU U PU U3yYEHUH JIPYTUX MPEIMETOB:

* KOHCTPYHUPOBATh HOBBIC JUISI TAHHOW 3a/1a49M 331a9HbIC CUTYAIMH C YYETOM PEATbHBIX XapaKTEPUCTHUK, B
YaCTHOCTH, TpPU pEIICHWH 33a7a4 Ha KOHIIEHTPAllUM, YYUTHIBaTh IUIOTHOCTH BEIIECTBA; peIIaTh U
KOHCTPYHPOBAaTh 3aJladyll HAa OCHOBE PACCMOTPEHUS PEATbHBIX CHTYallMi, B KOTOPBIX HEe Tpelyercs
TOYHBIN BBIYUCIUTENBHBIN PE3yNbTaT;

* pemIaTh 3aJIa4M Ha JBWKCHHE IO PEKe, pacCCMaTpPHUBasi pa3HbIC CHCTEMBI OTCUETA;

* KOHCTPYMPOBATH 33JJaYHbIC CUTYAI[H, IPUOJIMKEHHBIE K PeaTbHOM JeHCTBUTENEHOCTH.
I'eomeTpuueckue GpUrypsnl

e CB0OOODHO oOmepUpoBaTh TEOMETPUUYECKUMH TOHATUAMU TPU pPEIICHWH 3aJad M TMPOBEACHUU
MaTEeMATHYECKUX PACCYKICHUI;

* CaMOCTOATEIbHO (HOPMYIHUPOBATH OMPENEICHUS TEOMETPUYECKHX (UTYpP, BBIABUTATH THIOTE3BI O
HOBBIX CBOHCTBaX W IMPHU3HAKaX TIE€OMETPUYECCKUX (GUTYp U OOOCHOBBIBATH WM OIPOBEPraTh WX,
00001aTh WM KOHKPETU3UPOBATH PE3Yy/IbTaThl Ha HOBBIE KIACChl (UTYpP, MPOBOJIUTH B HECIOKHBIX
CITyYasiX KJIACCH(PUKAIUIO (PUTYP IO pA3IMIHBIM OCHOBAHUSM;

* WCCIIEJIOBaTh UEPTEXKHU, BKIIOYAass KoMOWHAnuu (Uryp, U3BIEKaTh, WHTEPIPETUPOBATh U
peoOpa3oBEIBATh HHPOPMAIIHIO, IPEACTABICHHYIO Ha YepTeXkKaX;

* pemath 3a/la4yll TeOMETPUIECKOTO COAEPIKAHUSI, B TOM YHCIE B CUTYaIUsAX, KOTJAa alTOPUTM PEIICHUS
HE CIIeyeT SBHO W3 YCIIOBHUS, BBIMOJHITH HEOOXOJHMMEBIC JUIS PEIICHUS 3aJladdl JIOTOJHUTEIHHBIC
MOCTPOCHUS, UCCIIEIOBATh BOBMOXHOCTh IPUMEHEHHUS TeOpeM U (POpMYIT JIJIs pellieH s 3a/1a4;

* opMyITHpPOBATE U IOKA3BIBATH TEOMETPUICCKUE YTBEPIKICHUS.

B noBceaHeBHOM KU3HU U PU U3yYEHUH JIPYTUX MPEIMETOB:



* COCTaBJIITh C HCIOJB30BAHMEM CBOICTB TE€OMETPUUYECKHX (QUIyp MaTeMaTHYeCKHe MOJENH s
pelIeHns 3aa4 IPaKTHUECKOTr0 XapakTepa M 3a/1ad U3 CMEXHbBIX JUCLUIUIMH, UCCIEN0BATh MOJyYEHHbIE
MOJIEJIN M UHTEPIIPETUPOBATh PE3YiIbTaT.

OTtHowmennst

* BiasieTs NOHATHEM OTHOLICHMS KaK METalpeIMETHBIM;

* CBOOOJHO ONEpUpPOBaATh MOHSATHSIMU: PABEHCTBO (DUTYp, paBHBIEC (UTYpPHI, PABEHCTBO TPEYTOJILHUKOB,
[apajjIeIbHOCTh MPSMBIX, MEPHEHAUKYIAPHOCTh MPSIMBIX, YIJIBI MEXIy HPSAMBIMU, NEPIEHIUKYIIP,
HAKJIOHHAS, IPOEKIHs, oJ001e HUryp, mnogooHbIe PUTypHl, T0OT0OHBIE TPEYTOIbHHUKH;

* HCIOJIb30BATh CBOWCTBA M1000MS U paBEHCTBA (DUTYp IPU PELICHUH 3a/1a4.

B noBceaHeBHOM XKU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

* WCHOJB30BAaTh OTHOILICHUS JJISi TMOCTPOCHHUS M HCCIIEJOBAHUS MAaTEMaTHYECKHUX MoJelieli 00bEeKTOB
peanbHOM KU3HU.

HN3mepenus n BbIYMCICHUS

* CB0OOAHO omnepupoBaTh MOHATHAMHU JUIMHA, IUIOIAAb, OOBEM, BEIMUYMHA YIJa KaK BEIMYMHAMU,
UCIIOJIb30BaTh PAaBHOBEJIUMKOCTh W PAaBHOCOCTABIEHHOCTb IIPU PpEUIEHMM 3a7ad Ha BBIYHMCIICHUE,
CaMOCTOSITENILHO IOJIy4aTh U UCHOJIb30BAaTh (POPMYJIBI /sl BBIYMCIIEHUH IuIOmaned U o0beMoB GUryp,
CBOOO/THO OTIEPHPOBATH IUPOKUM HAOOpOM (hOpMYIT Ha BBIYMCICHHE IPU PEIICHUH CIOKHBIX 3a]1a4, B
TOM 4YHCJI€ M 3a]a4 Ha BBIUMCIEHUE B KOMOMHAIMSIX OKPY)XHOCTH U TPEYrOJIbHUKA, OKPYXHOCTH M
YEeTBIPEXYTOJIbHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPUH;

* CaMOCTOATENBHO (POPMYIUPOBATH TUIIOTE3bI U POBEPSITH UX TOCTOBEPHOCTb.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX [IPEIMETOB!

* cBOOOAHO omepupoBaTh (opMyaamMHM NpPHU PELICHWH 3a7ad B JPYIHX Y4eOHBIX HpeaMeTrax M IpH
IIPOBEJCHUHN HEOOXOIMMBIX BbIUMCICHUN B PEaIbHOM KU3HU.

I'eoMeTpuyeckue MOCTPOEHUs

* OnepupoBaTh MOHATHEM HaOOpa JIEMEHTOB, ONPEIEIIONNX T€OMETPHUECKYIO (DUTYDPY,

* BJIaJIeTh HAOOPOM METO/I0B IIOCTPOCHUHN LIUPKYJIEM U JINHEHKOM;

* IPOBOJUTH AHAJIU3 U PEATU30BBIBATH ITAIbl PELLICHUS 3a7a4u Ha [IOCTPOEHHUE.

B noBcenHEeBHON KU3HU U [TPU U3YUEHHUH JPYTUX IPEIMETOB!

* BBIIIOJIHATH IOCTPOECHUS HA MECTHOCTH;

* OLICHHUBATh Pa3MepPbl pealIbHbIX 0OBEKTOB OKPY>KAOLET0 MUPA.

IIpeoGpa3oBanusn

* OnepupoBaTh IBUKEHUAMH U ITPEOOPA30BAHUAMHI KaK METAPEAMETHBIMU MOHATHIMU;

* OIEpUPOBATh MOHITHEM JABMXKEHUS U MpeoOpa3zoBaHUs 1Moa00us A 000CHOBaHUM, CBOOOJHO BIa/IETh
npueMaMM MOCTpPOeHHMs (GUIyp C TOMOINBIO JABIKEHHMH U mpeoOpazoBaHMs MOJO0MS, a Takke
KOMOMHAIMSIMU JBUKEHHUH, TBUKEHUN U IpeoOpa3oBaHuUM;

* UCHOJb30BAaTh CBOMCTBA JABIKEHHMM U TpeoOpa3oBaHMi Uil TNpoOBEJeHHS OOOCHOBAHUSA M
JI0Ka3aTeNbCTBA YTBEPKACHUM B FTEOMETPHUH U APYTUX YUEOHBIX MTpEeIMETax;

* [10JIb30BAThCs CBOMCTBAMH JIBMKEHUH M ITpeoOpa3oBaHuil IpH pelieHnH 3ajay.

B noBceaHeBHOM KU3HU U NIPU U3yYEHUH JIPYTUX MIPEIMETOB:

* IPUMEHATH CBOMCTBA JBM)KEHUH U MPUMEHATh OA00HE Il HOCTPOSHUI U BHIUMCIICHUH.

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

* CBOOOAHO OmMepUpOBaTh MOHATHAMHM BEKTOp, CyMMa, pa3HOCTh BEKTOPOB, MPOU3BEICHHUE BEKTOpa Ha
YHCII0, CKAJIIPHOE IPOU3BE/IEHNE BEKTOPOB, KOOPAMHATHI HA MJIOCKOCTH, KOOPAUHATHI BEKTOPA;

* BJIQJCTh BEKTOPHBIM U KOOPJAMHATHBIM METOJOM Ha IUIOCKOCTH JUISl PELICHMs 3a]1a4 Ha BBIUHUCICHUE U
JI0Ka3aTeNbCTBA;

* BBIIIOJIHATH C TIOMOIIBIO BEKTOPOB M KOOPJIMHAT JI0KA3aTEIbCTBO U3BECTHBIX EMY

reoMeTpuueckux (akToB (CBOMCTBA CpEAHMX JIMHUN, TEOPEM O 3aMedaTelbHBbIX TOYKaX U T.I.) H
NOJIy4aTh HOBbIE CBOMCTBA N3BECTHBIX (UTYD;

* HUCIOJB30BaTh YpaBHEHMsI (UTYp Ul pELIeHUs 3a4ady U CaMOCTOATEIbHO COCTaBJISATh YPaBHEHMS
OTJENBHBIX MJIOCKUX (HUryp.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:

* UCIOJIB30BATh MOHATHS BEKTOPOB M KOOPAMHAT Ui PELICHMs 33a1ad Mo (U3uKe, reorpaduu U Apyrum
y4eOHBIM IIpeIMeTaM.

Hcropust MaTeMaTUKHU



* [TonnMaTh MaTeMaTHKy KaK CTPOTO OPraHW30BAHHYIO CUCTEMY HAayYHBIX 3HAHWH, B YACTHOCTH BIIAJICTh

mpeaAcCTaBJICHUAMUA 00 aKCHOMaTHYECKOM MOCTPOCHUU TCOMCTPHUU U NCPBUYHLBIMHU MPCACTABICHHUAMU O

HEEBKJIMJIOBBIX TCOMETPHSAX;

® pacCMaTpruBATh MATCMATHUKY B KOHTCKCTC UCTOPHUU PA3BUTHA HUBHUIIN3alIUU U UICTOPHUU PASBUTHA HAYKHU,

HOHMMATh POJIb MaTeMaTUKH B pa3BuTuu Poccum.

MeToabl MaTeMATHKH

* Bmagers 3HaHMSAMH O pa3TUYHBIX METOJAaXx OOOCHOBAaHHMS W ONPOBEPKEHUS MaTeMaTHYeCKUX

y’TBep)KZ[eHI/Iﬁ U CaMOCTOATCIIbHO ITPUMCHSATD UX;

* BIIQJICTh HAaBBIKAMM AaHAJIM3a YCJIOBHS 33/a4d W ONPENCNICHUS MOAXOASIIMX IS PEHIeHHs 3a1ad

U3y4YEHHBIX METO/IOB WJIM UX KOMOWHALHUIA;

* XapaKTepU30BaTh MPOU3BEICHHUS UCKYCCTBA C YUETOM MAaTEeMAaTHYECKUX 3aKOHOMEpPHOCTEH B MpHUpOIE,

UCIIONIb30BATh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B CAMOCTOSATEIILHOM TBOPYECTBE.

JIM4HOCTHBIE pe3y/IbTaThl
. Poccwuiickas rpaskiaHcKas WICHTHYHOCTD (MTaTpUOTU3M, yBakeHHe K OTedecTBy, K MPOLLIOMY U
HaCcTOAMICMY MHOI'OHAIIMOHAJIBHOI'O Hapoda POCCI/II/I, YYBCTBO OTBCTCTBCHHOCTH M J0JIra MNCPCa
Pomunoi, upentudukanus cebs B KadecTBe TrpakaaHuHa Poccum, cyOBEKTHBHAs 3HAYUMOCTH
HCIIOJIb30BAHUA PYCCKOI'O A3bIKa W A3BIKOB HApOJI0B POCCI/II/I, OCO3HAHUC U OIYUICHHUC JIMYHOCTHOM
COIIPUYACTHOCTU CyAbOe poccuiickoro Hapoza). Oco3HaHHe STHUYECKOW HPUHAAJIECKHOCTH, 3HAHUE
UCTOPHH, S3bIKa, KYJIBTYphl CBOETO HapoAa, CBOETO Kpasi, OCHOB KYJIbTYPHOTO HACIEIUs HApOJOB
Poccun m dyenoBeuecTBa (MAEHTHYHOCTH YENOBEKAa C POCCHICKOM MHOTOHAIIMOHAJIBHOW KYJIBTYpOH,
CONPUYACTHOCTh HCTOPUM HApOJOB M TOCYNApCTB, HAXOAUBLIMXCS HA TEPPUTOPUU COBPEMEHHOMU
Poccun); wuHTEpHOpH3anus T'yMaHUCTUYECKHX, JEMOKPATHYECKHX U TPAAUIMOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAJILHOTO poccuiickoro oodmectBa. Oco3HaHHOE, yBaXKHUTEIBbHOE U JIOOpOKEIATEIbHOE
OTHOIIECHHE K HCTOPUH, KYJIbTYpE, PEIUTUH, TPAAULUAM, S3bIKaM, IIEHHOCTAM HapoaoB Poccum u
HapoOJI0B MHPA.
. ['0TOBHOCTD M CcHOCOOHOCTH OOYYAaIOUIMXCSI K CaMOPA3BUTHIO M CaMOOOpPa30BaHUIO Ha OCHOBE
MOTHBallMM K OOYYEHHI0O ¥ TO3HAHWIO; TOTOBHOCTH M CIIOCOOHOCTH OCO3HAaHHOMY BBIOOPY U
MOCTPOCHUIO JajbHEHIEH WHIUBHUIyalbHOW TPAeKTOPHH 00pa3oBaHMs Ha 0a3e OPHEHTHPOBKU B MHUpE
npodeccuii 1 MPoPeCCHOHATBHBIX MPEANOYTCHUH, C YI€TOM YCTOMYUBBIX MTO3HABATEIILHBIX HHTEPECOB.
. Pa3BuToe MopasibHOE CO3HAaHME M KOMIIETEHTHOCTH B PEIICHHH MOpPAJIbHBIX MPOOJIEM Ha OCHOBE
JJMYHOCTHOI'O BI>I60pa, (bOPMI/IpOBaHI/Ie HPaBCTBCHHBIX YYBCTB MW HPABCTBCHHOTO IIOBCIACHMA,
OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM IOCTYNKaM (CIOCOOHOCTh K
HPaBCTBCHHOMY CaMOCOBCPIICHCTBOBAHUIO, BEPOTCPIIUMOCTD, YBAKHUTCIBHOC OTHOIICHUEC K
PETUTHO3HBIM UYYBCTBaM, B3IJISAAaM JIFOJEH WIM UX OTCYTCTBHUIO; 3HAHWE OCHOBHBIX HOPM MOpaiH,
HPaBCTBEHHBIX, JYXOBHBIX HJICAJOB, XPAaHUMBIX B KYJbTYPHBIX Tpaauuuax HaponoB Poccun,
TOTOBHOCTb Ha HX OCHOBE K CO3HATEJIbHOMY CAMOOTPAaHHYEHHUIO B IIOCTYNKaX, IOBEICHUH,
pPacTOYNTENFHOM NOTPEOUTENHCTBE; CHOPMUPOBAHHOCTD MPECTABICHUN 00 OCHOBAaX CBETCKOW ATHKH,
KYJIBTYpBI TPAAMLIIMOHHBIX PEIUTHM, UX POJIM B Pa3BUTUHU KYJIbTYpPbl U UCTOpUM Poccuu 1 yenoBeuyecTsa,
B CTaHOBJICHHH TPaXIAHCKOTO OOIIECTBA M POCCHUHCKOW TOCYNapCTBEHHOCTH; NMOHUMAaHHWE 3HAYCHUS
HPAaBCTBEHHOCTH, BEpPbl W PEIUTMU B JKU3HU 4YeloBeKa, ceMbd M oOmiectBa). ChopMHUPOBAHHOCTH
OTBCTCTBCHHOI'O OTHOIICHUSA K YUCHHUIO, YBAXUTCIBHOI'O OTHOIICHUA K TPYAY, HAJIMYUC OIIbITa Y4aCTHA
B COLIMAJBHO 3HAYMMOM Tpyie. OCO3HaHUE 3HAUEHUS CEMbU B )KU3HU YellOBeKa U 00IecTBa, MPUHATHE
[IEHHOCTH CEMEWHOM KHU3HH, YBAKUTEIHHOE B 3a00TIIMBOE OTHOIICHUE K YIEHAM CBOCH CEMBH.
. ChopMupOBaHHOCTH IIEIOCTHOTO MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKU M OOIECTBEHHOW MPAKTHKH, YYUTHIBAIOIIETO COLHUAIbHOE, KYIbTYPHOE, SI3BIKOBOE,
JIyXOBHOE MHOT000pa3ie COBPEMEHHOI0 MHpa.
. Oco3HaHHOE W, YB@KHUTEIbHOE HOOPOXKENTATENFHOE OTHOIICHHWE K JPYroMy 4YeJIOBEKY, €ro
MHEHHIO, MUPOBO33PEHUIO, KYJIbTYPE, SI3bIKY, Bepe, IPaXTaHCKOM MO3UIMU. | 0OTOBHOCTH U CIIOCOOHOCTH
BECTU AHAJIOT C APYTUMHU JTHOAbBMH U OJOCTHUIaTb B HEM B3aMMOIIOHMMAaHUA (I/I)IeHTI/I(i)I/IKaHI/ISI ce0s1 Kak
MIOJTHONIPABHOTO CyObEKTa OOIIEHHUs, TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pa3a MapTHepa MO JUaJory,
TOTOBHOCTh K KOHCTPYMPOBaHHIO oOpa3a JOMyCTUMBIX CIOCOOOB JHaiiora, TOTOBHOCTh K
KOHCTPYMPOBAHMIO IpOIecca TUaiora Kak KOHBEHIIMOHUPOBAHUSI UHTEPECOB, MPOLEAYpP, TOTOBHOCTh U
CIOCOOHOCTH K BEJCHUIO IEPETOBOPOB).



. OCBOEHHOCTh COLIMANBHBIX HOPM, MpaBWJI MOBEICHMs, poied U (OpPM COLMATIBHOM >KU3HU B
rpyImnax u cooOIIecTBaX. YUacTHe B IIKOJIbHOM CAMOYIPABICHUN U OOLIECTBEHHON KHU3HH B Ipezeax
BO3PACTHBIX KOMIIETCHIUI C y4€TOM PErMOHAIbHBIX, STHOKYJIBTYPHBIX, COLIMAIBHBIX U Y KOHOMHUYECKUX
ocobOeHHoCTeH ((hopMUpOBaHHE TOTOBHOCTH K YYAaCTHIO B IIPOIIECCE YIOPSAIOUYCHUS COLUATBHBIX CBSI3EH
U OTHOLICHWH, B KOTOpPbIE BKIIIOYEHBI M KOTOpbIE (OPMHUPYIOT CaMH YydallUecs; BKIIOYEHHOCTb B
HEINOCPEACTBEHHOE TIPAXKIAHCKOE Yy4acTHe, TIOTOBHOCTb Y4acTBOBaTb B  JKU3HEACATEIBHOCTH
MOJIPOCTKOBOIO OOIECTBEHHOI0 OOBEAMHEHMs, MPOAYKTUBHO B3aUMOJIEHCTBYIOIIEIO € COLUAIbHON
Cpefoil M COUMaNbHBIMH HMHCTUTYTaMH;HICHTU(UKAIUS ce0s B KayecTBe CYOBEKTa COLMAIBHBIX
npeoOpa3oBaHui, OCBOEHHE KOMIIETEHTHOCTEH B cdepe OpraHu3aTopcKkoil  JesTeIbHOCTH;
MHTEPUOPH3ALMsl LIEHHOCTEH CO3UAATEIBHOTO OTHOLICHMS K OKPYKAIOIEH IEeHCTBUTENBHOCTH,
LIECHHOCTE!  COLMAJIbHOIO TBOPYECTBA, LEHHOCTH IPOAYKTMBHOM OpraHU3allMM  COBMECTHOU
JESATEIIBHOCTH, CAMOPEAIM3allii B TPYIIE U OPraHU3ALMM, LIEHHOCTH «IPYroro» KaK paBHOIIPaBHOTO
naptHepa, (OpMHpPOBaHHE KOMIETECHIUI aHajan3a, MPOCKTUPOBAHUS, OpraHU3alMU JIESTEIbHOCTH,
pediiekcun  M3MEHEHUl, CrnocoOO0B B3aMMOBBITOJHOTO COTPYIHHYECTBA, CHOCOOOB pean3aluu
COOCTBEHHOTO JINZIEPCKOT0 MOTEHIINANA).

. ChopMupoBaHHOCTH LIEHHOCTH 3/10pOBOr0 U 0€30MacHOro 0opasa KU3HU; HHTEPIPUTALHS [TPABUI
WHJAWBUYAIBHOTO ¥  KOJUJICKTUBHOTO O€30MacHOrO TOBEACHUS B YPE3BBIYAMHBIX CHTYyalUsX,
YTPOXKAIOUIUX KU3HU U 30POBBIO JIIOJIEH, IPAaBUII TOBEACHUS HAa TPAHCIIOPTE U HA JOpOrax.

. Pa3BUTOCTD 5CTETUYECKOrO CO3HAHMS YE€pPE3 OCBOEHUE XYIO0KECTBEHHOIO HACIECAWA HapOAOB
Poccun u Mupa, TBOpYECKOH JEATENBHOCTH 3SCTETHYECKOTO Xapakrepa (CHOCOOHOCTh IOHUMATh
XyJ10’KECTBEHHBIE IIPOU3BENICHHUS, OTPaXKarolllUe€  pas3HbIe ATHOKYJIbTYPHBIE TpaJuLINHY;

Cc(OPMHPOBAHHOCTH OCHOB XYJOKECTBEHHOW KYJIbTYpbl 00yUarOIIMUXCs KaK YacTH UX OOLIeH AyXOBHON
KYJIBTYPBI, KaKk 0c000T0 croco0a MO3HaHUs KU3HU M CPEICTBAa OPTaHU3AIMH OOILICHHS; ICTETHIECKOE,
SMOLMOHAIBHO-IIEHHOCTHOE  BHUJEHUE OKPYXAIOIEro MHpa; CIOCOOHOCTh K 3MOLMOHAJIBHO-
LIECHHOCTHOMY OCBOEHHUIO MMPA, CAMOBBIPAKEHHUIO M OPUEHTALUN B XYI0KECTBEHHOM U HPABCTBEHHOM
IIPOCTPAHCTBE KYJBTYpPbI; YBAKEHUE K MCTOPUU KyJIbTYypbl cBoero OTedecTBa, BBIPA)KEHHOHM B TOM
yycjlie B IOHMMAHHUM KpacoTbl YeJIOBEKa; MOTPEOHOCTh B OOIIEHUH C XYI0KECTBEHHBIMHU
NPOU3BEACHUAMH, C(HOPMUPOBAHHOCTh AKTUBHOIO OTHOIIEHUS K TPaJuLUsAM XyJOXKECTBEHHOU
KYJIbTYpPbI KaK CMBICIIOBOM, 3CTETUYECKOM U IMYHOCTHO-3HAYMMON LIEHHOCTH).

. ChopMUpPOBaHHOCTb OCHOB 3KOJIOTHUECKOW KyJbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIUIEHHUS, HAJTUUNE OIbITA SKOJIOIMUECKH OPUEHTUPOBAHHON PeQIIEKCUBHO-
OLICHOYHON M TNPAKTUYECKOW NEATEIBHOCTH B JKU3HEHHBIX CUTYyalUsX (TOTOBHOCTb K MCCIIEIOBAHUIO
IIPUPOJIBL, K 3aHATUSAM CEJIbCKOXO3SIMCTBEHHBIM TPYJOM, K XYA0KECTBEHHO-ICTETUYECKOMY OTPaKEHHIO
IIPUPOJBI, K 3aHATUAM TYPU3MOM, B TOM YHCIIE DKOTYPU3MOM, K OCYLIECTBICHUIO MPUPOJOOXPAHHOU
NESTETLHOCTH).

. YMeHHE SICHO, TOYHO, TPAMOTHO M3J1araTb CBOU MBICIIM B YCTHOW M MMCBMEHHOW DPEYH, IOHUMATh
CMBICJI ITOCTaBJIECHHOM 3a7]a4M, BBICTPAauBaTh apI'yMEHTALMIO, IPUBOJUTH MPUMEPBI U KOHTPIIPUMEDBI.

. [IpencraBienne 0 MaTeMaTHYeCcKOl HayKe Kak cdepe ueloBEYeCKON NesTeIbHOCTH, 00 JTanax ee
pa3BUTHSA, O €€ 3HAYUMOCTH JUIsl Pa3BUTHS IUBWIA3ALUH.

. KpeaTuBHOCTb  MBINIICHUS, WHULUATHBA, HAaXOJYMBOCTb, AKTUBHOCTH IIPU  PEIICHUU
MaTeMaTHYECKHUX 3a/1a4.

. YMeHue KOHTPOJIMPOBATh MPOLIECC U Pe3yIbTaT yu4eOHOM MaTeMaTHUECKOM NesITeTbHOCTH.

. CrocoOHOCTh K 3MOLIMOHAIBHOMY BOCIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/lad, PELICHUH,
pacCyKJIeHHH.

MeranpeameTrHblie pe3yJabTaThl
MeTaHpeI[MCTHBIe PE3YIbTATHI BKIIIOYAKOT OCBOCHHBIC O6yanOI]_[I/IMI/ICﬂ MCKIPEAMETHBIC ITOHATHA
U YHUBEpCAIIbHBIE YUeOHbIC NEHCTBUS (PETYISATUBHBIE, TO3HABATEIbHbIC, KOMMYHUKATUBHBIE).
Meﬂ(ﬂpe[{MeTHLle MOHATUA
YcnoBueM (QopMHPOBaHUS MEXKIPEIMETHBIX MOHATUM, TaKHX, KaK CUCTeMa, (akKT, 3aKOHOMEPHOCTH,
(eHOMEH, aHaIN3, CHHTE3 SBJIICTCS OBJIAQJICHUE O0YJIAOIIMMHCS OCHOBAMH YHTATEIHCKON KOMIICTCHIINH,
NpUOOpETEeHNE HABBIKOB pabOThI ¢ MH(OpPMAIIMEH, ydyacTHe B MPOEKTHOU JAEATeIbHOCTU. B OCHOBHOM
IIKOJIE Ha BCEX MpeIMeTrax OyneT mpojokeHa pabdoTa mo (OPMHUPOBAHMIO M PA3BUTHIO OCHOB
YUTATEIbCKOW KoMneTeHnHu. OOy4Jaromnumecs: OBIaei0T YTCHHEM KaK CPEeICTBOM OCYIIECTBICHUS CBOUX



JAIbHEHIINX IUIAHOB: MPOAOJDKEHHMS OOpa3oBaHUS U caMoOOpa30BaHMs, OCO3HAHHOIO IJIAHWPOBAHUS
CBOETO aKTYyaJbHOTO M MEPCIEKTUBHOIO Kpyra YTEHHs, B TOM YHCIIE JOCYTOBOTO, IOATOTOBKH K
TPYAOBOW U COLMAIBHOW JAEATENBHOCTU. Y BBINYCKHUKOB OynerT chopMupoBaHa HOTPEOHOCTh B
CHCTEMaTHYECKOM YTEHHHM KaK CpEJICTBE IO3HAHMA MHpa M ceds B 3TOM MHpE, TapMOHHU3AINH
OTHOILICHUH YeJI0BEKa U 00IIECTBA, CO3JaHUU 00pa3a «IIOTPEOHOTo Oy IyILIeroy.

[Ipu u3ydyeHum y4deOHBIX MPEeaIMETOB OOyYalOIIMecs YCOBEPUICHCTBYIOT HpPUOOPETEHHBIE Ha
IIEPBOM YPOBHE HaBbIKM PaboThl ¢ MHpopMauuedl u nononHaT ux. OHU cMoryt paboTaTh C TEKCTaMH,
peoOpa3oBhIBaTh U HHTEPIIPETUPOBATH COACPIKAIILYIOCS B HUX UH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMAaTH3UpPOBaTh, CONOCTaBIATh, AaHAIW3UPOBaTh, 0000IATh U  HHTEPIPETHPOBATH
UH(POPMALINIO, COAEPIKALLYIOCS B TOTOBBIX HH(OPMALIMOHHBIX 00BEKTAX;

* BBIICIATH TJIABHYIO M H30BITOUHYIO HH(OPMAIMIO, BBIMOIHATH CMBICIIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAKTOB, MbICIIEH; IPEACTABIATh HHPOPMALIMIO B CXKATOM CIIOBECHOH (hopMme (B BUIE IUIaHA
WINA TE3UCOB) U B HAIIIAIHO-CUMBOJIMYECKOH (hopMme (B BuAE TaOMUI], TpapUUECKUX CXEM M JUarpamMM,
KapT NOHATUI — KOHLENTYalbHbIX AUArPaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JOMOJIHSATH TaOJIHIIbI, CXEMBI, JUArPAMMBbI, TEKCTHI.

B xone wu3ydeHus Bcex y4yeOHBIX NPEAMETOB OOydaroluecs MPUOOPETYT ONBIT IPOEKTHOM
NEATENIbHOCTH  Kak  oco0oil  ¢dopMbl  y4eOHOH  paboOThl, CHOCOOCTBYIONIEH  BOCIHTAHUIO
CaMOCTOSITEJIbHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIIEHUIO MOTUBALUU U 3(P(EKTUBHOCTH
y4eOHOI /eATENIbHOCTH; B XOJ€ PEAH3aMU UCXOJAHOTO 3aMbIC/Ia HA MPAKTUYECKOM YPOBHE OBIIAJCIOT
YMEHHUEM BBIOMpaATh a/leKBATHBIE CTOALIEH 3ajaue CpelCTBa, NMPUHUMATh PELICHUs, B TOM 4YHCIE U B
CUTyallusX HeomnpeaeneHHocTd. OHHM ToJlydaT BO3MOYKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTke
HECKOJIbKUX BApUAHTOB PEIICHUH, K MOMCKY HECTAaHAAPTHBIX PEIIEHHH, MOMUCKY M OCYILIECTBICHHIO
HauboJee MPUEMIIEMOTO PELICHHUS.

IlepeueHp KIIIOUEBBIX MEKIPEIMETHBIX MOHATHI oOIpenessercss B XoJe pa3pabOTKH OCHOBHOM
00pa3oBarenbHOM TPOrpaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHus 0Opa3OBAaTENbHOM OpraHu3allid B
3aBHCUMOCTH OT MAaTepUaAIbHO-TEXHUYECKOTO OCHAIICHUS, KaJpOBOTO IOTEHIMAaNa, HCIOIb3YEeMbIX
METO/IOB pabOTHI U 00PA30BATEIBHBIX TEXHOJIOTHH.

B coorBerctBun @I'OC OOO BBIAENAIOTCS TPU TPYIIBl YHUBEPCAIBHBIX YYEOHBIX JEHCTBHIA:
pETyIsSTHBHBIE, TO3HABATEIbHBIC, KOMMYHHUKATHBHEIE.

PeryasituBubie YY /|

1. VYMeHue caMOCTOSTENBHO OMpPENEINATh Ieu O0y4YeHHs, CTaBUTh U (HOPMYIHpPOBATH HOBBIC
3ajaud B ydebe M TII03HABAaTENbHOM JESTENbHOCTH, pa3BUBaTb MOTHUBBI M HMHTEPECHl CBOEH
MO3HABATENIbHON JesTeNbHOCTH. O0yUaromMiCs CMOXKET:

* aHANIM3HUPOBATh CYIIECTBYIOUINE U IJIAHUPOBAThH OyayIIne 00pa3oBaTEbHbBIE PE3yIbTAaThI,

* uAeHTU(UIHPOBATH COOCTBEHHBIE TPOOIEMBI U ONPEIENSTh IIaBHYIO IPOOIIEMY;

* BBIBUTaTh BEPCHH pEIICHHS] TPOOJIeMbl, (DOPMYIHpPOBATH THIIOTE3bI, IPEABOCXUIIATH
KOHEYHBIN pe3ynbTar;

® CTaBUTHh II€JIb JEATEILHOCTH HAa OCHOBE OMNPENEICHHON MpOOJIeMbl U CYIIECTBYIOIINX
BO3MOKHOCTEIA;

* (¢dopMynupoBaTh yueOHbIC 33[]a4uM KaK IIard JOCTHKEHUS TOCTaBICHHON ENU JesITeIbHOCTH;

* 00OCHOBBIBAThH IICJICBBIC OPUCHTHPHI M TPUOPUTETHI CCHUIKAMU HA IEHHOCTH, yKa3bIBas W
000CHOBBIBas JIOTHUECKYIO MTOCIEA0BATEIHHOCT I11arOB.

2. YMEHHE CaMOCTOSATEIbHO TIUIAHUPOBATH IIYTH JOCTH)KCHHS IIeJieH, B TOM 4YHUCIIe
anbTepHATHBHBIC, OCO3HAHHO BBHIOWMpaTh Haumbonee 3(P(EeKTHBHBIE CIMOCOOBI pElIeHUs YYEeOHBIX U
MO3HABATENbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

* ompenensTh HEOOXOAMMbIE NEHCTBUE(s) B COOTBETCTBHH C Yy4eOHOW M TO3HABATEIbHOM
3a/1a4eil U COCTaBISTh AITOPUTM KX BBITIOJTHEHHUS,

* 00OCHOBBIBaTh U OCYILIECTBIATH BbIOOP Hanbosee 3pPEeKTUBHBIX CIOCOOOB pelIeHusl yaeOHbIX
Y TT03HABaTENIbHBIX 3a/a4;

* ONpeAesATh/HaXOUTh, B TOM YHCIIE U3 MPEIIOKESHHBIX BAPUAHTOB, YCIIOBHS JIJIS BBITTOJIHCHUS
y4aeOHOM W TTO3HABATEIILHON 3a/1a4u;

* BBICTpaMBaTh KU3HEHHBIC MJIAHBI HA KPATKOCPOUHOE Oy/yiiee (3asBisTh 1I€TIEBbIe OPHUEHTUPBI,
CTaBUThH aJICKBaTHBIE WM 3aJladydl W Tpejiarath JCHCTBHS, YKa3blBas W OOOCHOBBIBAS JIOTHUECKYIO



IIOCJICA0OBATCIBHOCTD IIIal"OB);

* BBHIOMpaATh M3 NPEAJIOKEHHBIX BAPHAHTOB M CaMOCTOSITEIbHO MCKaTh CPEACTBA/pecypchl Uis
pelIeHus 3a1a4n/JOCTHKEHUS 11eTIH;

® COCTaBJIATH IJIaH PELICHUs TPOOJIEMbI (BBIIOIHEHUS IPOEKTA, IPOBEJCHUS UCCIIEI0BaHMS);

* OmpenensiTh MOTCHIUAIBHBIC 3aTPYIHEHUS MPH pEeIICHUH Y4eOHOH M MO3HABATENbHON 3a1aun
Y HaXOJUTh CPEJCTBA ISl UX YCTPAHEHMUS;

* ONUCHIBaTh CBOW ONBIT, O(OPMIISS ero Juid Nepejadyd JpYyruM JIOASM B BUJE TEXHOJIOIMU
pelIeHNs TPaKTUYECKUX 3a]a4 ONPEEIIEHHOr0 Kilacca;

* IUIAaHUPOBATH U KOPPEKTUPOBATh CBOIO MHMBHYaJIbHYI 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. VYMeHHME COOTHOCUTb CBOM JEHCTBHS C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYIIECTBISThH
KOHTPOJIb CBOCH JEATETHLHOCTH B MPOLIECCE JOCTIKEHUS pe3yabTara, ONpeaeisiTh CIIOCOObl AEUCTBUI B
paMKax IpeJUIoKEHHBIX YCIOBUH M TpeOOBaHMN, KOPPEKTHPOBATH CBOM JEHCTBUS B COOTBETCTBHM C
U3MeHsIoMIenCs cutyanueil. O0yJaronuiicss CMOXKeT:

® ONpeAeiaTh COBMECTHO C NEJAaroroM U CBEPCTHUKAaMHM KPUTEPUU IUIAHUPYEMBIX PE3YJIbTaTOB U
KPUTEPUU OLIEHKH CBOEH Y4eOHOH 1eATeNbHOCTH;

* CHUCTEeMaTU3UpOBaTh (B TOM 4YHUCIIE BbIOMPATh IMPUOPUTETHBIE) KPUTEPUHU IUIAHUPYEMBIX
pE3yJIbTaTOB U OLICHKU CBOEH ACSITEIbHOCTH;

* 0oTOMpaTh UHCTPYMEHTHI JIJIsl OLIEHUBAHUS CBOEH JEATEIbHOCTH, OCYLIECTBISATH CAMOKOHTPOJIb
CBOEH JIeATEIbHOCTU B paMKax IPEUI0KEHHBIX YCIOBUN U TpeOOBaHMIA;

® OLICHUBATh CBOIO JESATEIBHOCTb, APryMEHTHUPYS IPUYMHBI JIOCTHIKEHUS WIM OTCYTCTBUS
IUTAHUPYEMOT'O pe3yibTaTa;

* HAaxXOJOUThb JOCTaTOYHbIE CPEJCTBA JJI BBINOJHEHHsS Yy4eOHbIX ACHCTBUI B HM3MEHsIOLIEHCS
CUTYaIlU{ W/WIK TIPU OTCYTCTBUU TUIAHUPYEMOTO Pe3ysIbTara;

* paboTas O CBOEMY IUIaHY, BHOCUTb KOPPEKTUBBI B TEKYILYIO JESITEIbHOCTh Ha OCHOBE
aHaM3a U3MEHEHUH CUTYAIUH [T TTOyYSHHUS 3aIUTAaHNPOBAHHBIX XapaKTEPUCTHUK MPOTYKTa/pe3yIbTara;

® YyCTaHaBIMBaThb  CBSI3b  MEXKAY  IOJYYEHHBIMM  XapaKTEepUCTUKaMU  HPOAYKTa U
XapaKTEepUCTUKAaMU IIPOLECCA NEATENbHOCTH W IO 3aBEPLICHUU ACATEIbHOCTU IpEAJaratb W3MEHEHHE
XapaKTEPUCTHK Ipoliecca I OJIyYEeHUs YIyULIICHHBIX XapaKTEPUCTUK IPOAYKTa;

* CBEpATb CBOM JIGHCTBMS C 1€NbI0 M, MNP HEOOXOAMMOCTH, HCIPABIATh OUIMOKU
CaMOCTOSITENIbHO.

4. VYMeHHe OIICHHMBaTh MpPaBWIBHOCTh BBIOJHEHHMS yueOHOH 3amauM, COOCTBEHHBIE
BO3MOKHOCTH €€ pemieHus. O0ydarommiicsi CMOXKET:

* OmpenensaTh KPUTEPUU MPaBUIIBHOCTH (KOPPEKTHOCTH) BBIITOJHEHHSI YUeOHOH 3a/1a4H;

* aHaJIM3UpPOBaThb M OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTapus s
BBITNIOJTHEHUS y4eOHOM 3a1aui;

* CBOOOJHO TOJIb30BAaThCSl BBIPAOOTAHHBIMU KPUTEPUSIMHU OLEHKHM U CAMOOLIEHKH, UCXOAS W3
LeJIM M UMEIOIINXCSI CPEACTB, Pa3inyas pe3ynbTaT U CocoObl JeHCTBUIA;

* OLIGHWBAaTh TMPOJAYKT CBOEH JESATENbHOCTH IO 33JaHHBIM W/WIM  CaMOCTOSITEIbHO
OIPEAEIEHHBIM KPUTEPHUSM B COOTBETCTBUU C LIEIIBIO JEATEIBHOCTH;

* 00OCHOBBIBaTh JOCTHMKHMOCTb LI€JIM BbIOpaHHBIM CIOCOOOM Ha OCHOBE OILIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

* (uKCHpPOBATh M AHANU3UPOBAThH IMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB.

5. Bnanenue ocHOBaMM CaMOKOHTPOJISl, CAMOOIICHKH, MPHUHSITHUS PELICHUH U OCYIIECTBIIEHUS
OCO3HAHHOT'O BHIOOPA B yueOHOM 1 mo3HaBaTeNbHONU. O0yYaromuicss CMOXKeT:

* HabmOgaTh M aHAIM3UPOBATH COOCTBEHHYIO Y4E€OHYIO M IO3HABaTENbHYIO AESITEIbHOCTh U
JEeSTeNIbHOCTD IPYruX 00y4aroluXcs B MPOIIecce B3aUMOIIPOBEPKU;

® COOTHOCUTH peaIbHbIE U IUIAaHUpPYEMble PpEe3yJNbTaThl HHIMBUAYAJIbHOW 0O0pa3oBaTeNbHON
NEeSTeNIbHOCTH U JeNIaTh BBIBOBL;

* MPUHHUMATH PEIIeHUE B YUeOHON CUTYalluu U HECTU 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITEJIBHO OIpPENeNATh MPUYMHBI CBOETO yCIleXa WM HEeycleXa M HaXOAMUTh CIOCOOBI
BBIXO/Ia U3 CUTYyallUH HEYyCIIeXa;



* PETPOCIEKTUBHO OINpPENEeNsITh, KaKhe ACUCTBUS MO PEUICHUIO Y4eOHOM 3aJaun WM mapaMeTphl
ATUX JICUCTBUI PUBEIH K TIOJYUCHUIO UMEIOIIETOCS POIYyKTa y4eOHOU NeITeIbHOCTH;

* JIEeMOHCTPUPOBATH MPUEMBI PETYIISIUN TMCUXOPU3UOIOTHUECKUX/ IMOLIMOHABHBIX COCTOSIHUN
Il AocTwkeHus 3¢dekra ycrnokoeHus (yCTpaHEHHS HMOIIMOHAIBHON HaIpsHKEHHOCTH), A(hdekra
BOCCTaHOBJICHUs (OCnabNeHuss NpOSBICHUN yTomieHus), d¢¢dexra akTHUBH3auUUW (IOBBIIICHUS
NCUX0(U3HOIOTHYECKON PEaKTUBHOCTH).

ITo3naBaTtenbHbie YY /|

6. YMmeHue omnpenensaTb MOHATHSA, CO3[JaBaTh O00O0OIIEHUS, YCTaHABIMBAaTh aHAJIOTHH,
KJaccu(UIUpOBaTh, CaMOCTOSTENILHO BHIOMpAaTh OCHOBAaHHMS W KPUTEPHUH JUIS  KJacCH(HKaluy,
yCTaHaBIIMBATh MPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYXICHHUE, YMO3AKIIOUYCHHE
(MHIyKTUBHOE, AEIYKTUBHOE, [10 AaHAJIOTUH) U JeJaTh BbIBOAbl. O0yJaromuiics CMOXKET:

* moa0uparh CJIOBA, COMOJAYMHEHHBIC KIIOUYEBOMY CIIOBY, OMNpPENEISIONIME €ro MPU3HAKU U
CBONCTBA;

* BBICTPAUBATh JIOTUYECKYIO LIETIOYKY, COCTOSIIYIO U3 KIFOUYEBOTO CIIOBA M COMOJAYMHEHHBIX EMY
CJIOB;

* BBIICIATH OOLIUI MPHU3HAK JIBYX HJIM HECKOJIBKHUX IMPEIMETOB WJIH SBICHUH U OOBSICHATH MX
CXOJICTBO;

* 00BEAMHATH MpEeIMEThl U SIBICHHUS B TPYIIBI [0 OINpEIeiICHHBIM IpU3HAKaM, CPaBHUBATH,
KJIACCHU(UITUPOBATH M 00001IaTh (DaKTHI U SIBIICHUS;

* BBIIEJATH SIBJICHUE U3 OOIIETO psAsla APYTUX SIBICHUM;

* ompeAensiTh OOCTOSATENbCTBA, KOTOPHIE MPEAIISCTBOBAIM BO3HUKHOBEHHIO CBSI3U MEXKIY
SIBIICHUSIMU, M3 3TUX OOCTOSTENILCTB BBIICIATH OMPEICISIONINE, CIIOCOOHBIE OBITh MPUYHHON JTAHHOTO
SIBJICHM S, BBISIBJISITh IPUUMHBI U CJIEICTBUS SIBJIICHUN;

® CTPOUTb PACCYXIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YacTHBIM SIBJICHUSIM M OT YaCTHBIX
ABJIEHUH K OOLIMM 3aKOHOMEPHOCTSIM;

* CTPOMUTH PACCYXJCHHE HA OCHOBE CPAaBHEHUS MIPEIMETOB U SBJICHUH, BBIJEIIAS [IPH 3TOM 00IIIHe
IIPU3HAKY;

¢ M3JaraTh NOJYYCHHYIO I/IH(1)OpMaI_II/II-O, HHTCPIPETUPYS €€ B KOHTCKCTC pemaeMoﬁ 3aJa4u,

® CaMOCTOSITEJIbHO YyKa3blBaTh Ha HMH(OpPMAIMIO, HYKIAIOLIYIOCS B IPOBEpKE, Ipejiararb U
IPUMEHSTH CIIOCOO MPOBEPKH JOCTOBEPHOCTH UH(POPMALIHH;

* BepOaTM30BaTh HYMOLMOHAIBHOE BIIEYATIEHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

* OOBSACHATH SIBJIEHUS, IPOLIECCHI, CBSI3U U OTHOILIEHUS, BBISABIIIEMbIE B X0/1€ TIO3HABATEIBLHON U
UCCJIEIOBATEIbCKON JEsTeNIbHOCTH (TMPUBOAUTH OOBSICHEHHE C HU3MEHEHHEM (OPMBI MPEACTABICHUS;
OOBSICHATD, IeTATU3UPYs WU 0000111as1; OOBACHATH C 33aHHOM TOUKHU 3pPEHU);

* BBUIBJISITH U Ha3blBaTh IPUUMHBI COOBITHS, SIBIEHUS, B TOM 4YHCIIE BO3MOXXHbIE /HauOoiee
BEPOSATHBIE NPUYMHBI, BO3MOKHBIE IOCIEACTBUS 3aJaHHONM IPUYMHBIL, CaMOCTOSITENIBHO OCYILECTBIAA
IPUYMHHO-CJIEICTBEHHBIN aHaIN3;

® JenaTh BBIBOJ Ha OCHOBE KPUTHUYECKOIO aHAJIN3a Pa3HbIX TOYEK 3pEHUS, OATBEPKAATh BBIBO
COOCTBEHHOM apryMeHTalnuel Uil caMOCTOSITENbHO MOTYY€HHBIMU TaHHBIMH.

7. YMeHue co3aBaTh, IPUMEHATH U IPEOOPa30BbIBATh 3HAKU M CUMBOJIbI, MOJIETH M CXEMBI JJIs
peleHns yueOHbIX U IM03HaBaTeIbHbIX 3a7au. OOyJaromuicss CMOXKeT:

* 0003Ha4YaTh CUMBOJIOM M 3HAKOM IPEAMET U/UIIH SBIICHUE;

* ONpeneNsATh JIOTHYECKHUE CBSI3UM MEXAY NpeAMeTaMH W/WIH SBICHUSIMH, 0003HA4YaTh JAaHHBIE
JIOTUYECKHE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME;

* C03/1aBaTh a0CTPAKTHBIIN WU pealbHbIN 00pa3 MpeaMeTa u/uiH SBICHUS;

* CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCIIOBHI 3aJjauu M/UITH CII0c00a ee pelieHus;

* co3gaBaTh BepOasbHBIC, BEUIECTBEHHbIE M HH(POPMALMOHHBIE MOJETH C BBIACICHUEM
CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTa Ui OMpeesieHusl Crocoda pelieHns 3ajaul B COOTBETCTBUU C
CUTyaluen;

* 1peoOpazoBbIBaTh MOJENIU C II€JIbI0 BBISBICHHUS OOIIMX 3aKOHOB, ONPEIENSIONINX JaHHYIO
MIPEAMETHYIO 00J1acTh;



* MEpPEeBOAUTH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYI0) MH(POPMAIHMIO W3 TPadUuecKoro WIH
(dhopMaT30BaHHOTO (CHMBOJIBHOTO) MPEACTABICHHUS B TEKCTOBOE, 1 HA000POT;

* CTPOHUTH CXEMY, AJITOPUTM JCHCTBHSI, UCIIPABIATh WM BOCCTaHABIMBATH HEM3BECTHHIN paHee
QITOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS alITOPUTM;

* CTpPOUTH JIOKA3aTEIHCTBO: MPSAMOE, KOCBEHHOE, OT TPOTHUBHOTO;

* aHAIM3HWPOBATH/pe(IEKCUPOBATh OMBIT PAa3padOTKM H pealu3alud y4eOHOro MPOEKTa,
UCCIICIOBaHHS (TEOPETUYECKOTO, SMIUPUICCKOr0) Ha OCHOBE NPEJIOKEHHOW MPOOJIEMHOI CHTYyaluw,
MOCTaBJICHHOM 11EJTH W/WJIH 3a/IaHHBIX KPUTEPUEB OIICHKU MPOIYKTa/pe3yabTaTa.

8. CwpbicnaoBoe uteHne. O0yJaromuics CMOXKET:

* HAaxXOOUTh B TeKcTe Tpedyemylo HHPOpManuilo (B COOTBETCTBHUM C IIENSIMH CBOEH
JIeSATEILHOCTH);

® OpHUEHTHPOBAaTbCS B  COACPKAHMM TEKCTa, I[IOHMMAThb LEJIOCTHBIA CMBICI  TEKCTA,
CTPYKTYpUPOBATh TEKCT;

* YCTaHaBIMBAaTh B3aHUMOCBSI3b OIMCAHHBIX B TEKCTE COOBITUH, SIBIICHUI, IPOLIECCOB;

® pPE3OMHUPOBATH INIABHYIO UJICIO0 TEKCTA;

* 1peoOpazoBbIBaTh TEKCT, «IIEPEBOAS» €ro B APYIYI0 MOJAIBHOCTh, HHTEPIPETUPOBATH TEKCT
(XY/10’)KECTBEHHBII U HEXYI0’)KECTBEHHBIN — yueOHBIN, HAYYHO-TIOMYJISIPHBII, HH)OPMAIIMOHHBIN);

* KPUTUYECKU OLIEHUBATh COJEepkaHuEe U (POopMy TEeKCTa.

9. ®opmupoBaHHWE M PA3BUTHE SKOJOTUYECKOTO MBIIUICHUS, YMEHHE MPHUMEHSITH €ro B
IIO3HABATEJIbHOM, KOMMYHMKATHBHOM, COLMAJIbHOW NpPaKTUKE U MNpo(ecCHOHAIBHOW OpUEHTAIUH.
OO0y4aroIuiicss CMOXKET:

® OINpeAesaATh CBOE OTHOLIEHUE K IPUPOIHON CPELE;

* aHAJIM3UPOBATH BIUSHUE IKOJIOTHUYECKUX (PAKTOPOB HA CPely OOMTAHMSI )KUBBIX OPraHU3MOB;

* QIPOBOAMUTH MPUUMHHBIA U BEPOSATHOCTHBIN aHAJIN3 HKOJIOTUYECKUX CUTYALINIA;

* [POTHO3MPOBATH U3MEHEHHUs CUTyallUM NpPU CMEHe NeicTBUsA onHOro (hakropa Ha neiicTBue
apyroro (hakropa;

*  pAacHpOCTPaHsTh IKOJOTMYECKUE 3HAHMS U Y4acTBOBATh B IPAKTMUECKUX JejlaX IO 3alluTe
OKpYXKaroIllel Cpeibl;

* BbIpaXkaTb CBOE OTHOILIEHUE K IMPUPOIE 4YEpe3 PHUCYHKHU, COUMHEHUS, MOJEIH, NMPOEKTHBIE
paboTEHL.

10. Pa3sBuTme MOTHMBaUMM K OBJIAJEHHUIO KYyJbTYpOM AKTHBHOI'O MCIIOJNIB30BaHMS CJIOBApEN MU
JIPYTUX MOUCKOBBIX cucTeM. OOyyaronuiicss CMOXET:

* ompeneniaTh He0OX0AUMbIE KITIOUEBbIe IOUCKOBBIE CJIOBA U 3aIPOCHI;

®  OCYUIECTBJIATH B3aUMOJEHCTBUE C AIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMH, CIIOBAPSIMHU;

* (QopmupoBaTh  MHOXECTBEHHYIO  BBIOOPKY M3  IOUCKOBBIX  HCTOYHMKOB  JUIS
00BEKTUBM3ALINY PE3yJIbTaTOB MOUCKA;

® COOTHOCHUTH IIOJyYEHHBIE PE3YJbTAThl IOUCKA CO CBOEH JIEATEIbHOCTBIO.

KommyHnukatusubie YY /|

11.  VYmMeHue OpraHu3oBBIBaTH Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JAEATEIBHOCTH C
YUUTEIEM W CBEPCTHUKAMHU; pabOTaTh WHAMBHUIYaJbHO W B TpYIIE: HAXOAWUTh OOIIee peleHue u
paspemiath KOHQUIMKTBI Ha OCHOBE COIJIACOBAHMS MO3MIMH W YydeTa HHTEpecoB; (HOpMYIHpPOBATbH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHeHUE. OOyUaroluics CMOXKET:

® OMNpeAensaTh BO3MOKHBIE POJIM B COBMECTHOM JIE€ATENBHOCTH;

* urpaTh OIpPENEJICHHYIO POJb B COBMECTHOM NESTENbHOCTH;

* QPUHMMATH TO3ULHI0 COOECelHUKA, MOHMMAs IMO3ULHUIO0 JIPYroro, pasinyaTb B €ro peyu:
MHEHHE (TOUKY 3pEHUSs), JOKA3aTENbCTBO (apryMEHTHI), (aKThl; TUIIOTE3bI, AKCHOMBI, TEOPUH;

* omnpeAensTh CBOWM JEWUCTBUS M JEHCTBHS MapTHEpa, KOTOpbIe CIIOCOOCTBOBAINA WIIU
IPENSTCTBOBAIN NIPOTYKTUBHOM KOMMYHHKAIUY;

* CTpPOUTH MO3UTHBHBIE OTHOLIEHUS B Mpoliecce yueOHOM U MO3HABATEeNbHOM 1eATeIbHOCTH;

* KOpPpEeKTHO ¥ apryMEHTHUPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pEHUS, B JUCKYCCHH YMETh
BBIJIBUTaTh KOHTPApryMeHTHl, epedpa3upoBaTh CBOIO MBICIH (BJIaZIeHHE MEXaHW3MOM SKBUBAJIEHTHBIX



3aMEH);

®* KPUTHYECKH OTHOCUTHCI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIpH3HaBaTh
OLIMO0YHOCTH CBOEIO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

* mpejanaraTh aJbTEPHATUBHOE PELICHNE B KOH(IMKTHON cUTyaluu;

* BBIAEIATH OOIILYIO TOUKY 3pEHUSI B TUCKYCCHH;

* JI0roBapuBaThCA O MpaBHJIAX U BOMPOCAX Ui OOCYKIACHUS B COOTBETCTBUHU C MOCTaBJICHHOU
nepen rpyImnou 3aaadeit;

* OpraHu30BBIBaTh YUeOHOE B3aUMOJICHCTBUE B TPYIIIE (ONpEAesaTh OOIIUE ETH, PaCIpeaeiiATh
pOJIu, 10rOBapUBaThCs IPYT C APYIOM U T. 11.);

* yCTpaHATb B  paMKax  JUajJora paspelBbBl B  KOMMYHHUKAalMM, OOYCIIOBJIECHHBIE
HETMIOHMMAaHNEM/HETIPUSATHEM CO CTOPOHBI cOOeCeHNKA 3a1auu, (POPMBI UIIH COJIEPKAHUS JHAJIOTa.

12, VYMeHue OCO3HAaHHO MHCIIOJIb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUU C 3ajadyel
KOMMYHHKAIIMM JJIs1 BBIPQKEHUS CBOMX YYBCTB, MBICICH W MOTpeOHOCTEH [UIs IUIAHUPOBAHUS H
perysiiMM CBOEH JEsATEeIbHOCTH; BIAJCHWE YCTHOM M NHCBMEHHOM peublo, MOHOJIOTMYECKOH
KOHTEKCTHOU peubto. O0ydaromuiics CMOXKET:

* OIpenenaTh 3a1a4y KOMMYHHMKALIUU U B COOTBETCTBUU C HEll OTOMpPATh pedyeBble CPEICTBA;

* 0oTOMpaTh U UCIOJIb30BaTh PEUYEBBIC CPEJCTBA B MPOLECCE KOMMYHUKALUMU C JPYTUMU JHOAbMU
(Zuanor B mape, B MaJol rpymnmne u T. 1.);

* MpeACTaBIATh B YCTHOM WM NUCbMEHHOM (opMe pa3BepHYThIM IUIaH COOCTBEHHOU
NeSITeIbHOCTH;

* co0nroAaTh HOPMbI IMYOJUYHON PEeuH, perjiaMeHT B MOHOJIOTE U JIUCKYCCHUH B COOTBETCTBUHU C
KOMMYHHKaTUBHOMH 3a/1auei;

* BbICKa3blBaTh U OOOCHOBBIBaTb MHEHHUE (CYXKIEHHE) M 3alpaliuBaTb MHEHHE IapTHEpa B
paMKax Juanora;

* NPUHUMATH PEHICHUE B XOJI€ TUAJIOTa U COTJIACOBBIBATH €r0 C COOECEeTHUKOM;

® CO03/1aBaTh IHCHbMEHHBIE «KJIMIIUPOBAHHBIE» M OPUTMHAIBHBIE TEKCTHl C HCIOJb30BaHUEM
HEOOXO/IUMBIX PEUEBBIX CPE/ICTB;

* UCHOJb30BaTh BepOalibHblE CpeAcTBa (CpeAcTBa JIOTMUECKOM CBS3M) JJs  BbIJCIICHUS
CMBICIIOBBIX OJIOKOB CBOETO BBICTYIICHHS,

* HCIOJIb30BaTh HeBepOabHbIe CpeacTBa WIH HarJsHbIe MaTepHabl,
MOJIFOTOBJIEHHBIE/OTOOpaHHBIE TI0]T PYKOBOJICTBOM YUMTEJIS;

® JenaTh OLICHOYHBIA BBIBOJ O JOCTHXKEHUM LEIN KOMMYHHKALIMM HENOCPEICTBEHHO II0CIIE
3aBepIlEeHNs] KOMMYHUKAaTUBHOTO KOHTAKTa M1 0OOCHOBBIBATH €TO0.

13.  ®@opmupoBaHMe ¥  pa3BUTHE KOMIIETEHTHOCTH B  00JacTH  HCIOJIB30BAHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — MKT). OGyuaromuiicss cMOXeT:

* IIeJICHAINIPaBIEHHO HCKAaTh M HCIOJb30BAaTh MH(POPMAIIMOHHBIE PECYpChl, HEOOXOIUMBIE IS
peleHns yueOHbIX U MPaKTHUECKUX 3ajau ¢ nomoisto cpeacts UKT;

* BbIOMpaTh, CTPOUTH M HCIIOJIB30BATh AJ€KBATHYI0 MH(POPMAIMOHHYIO MOJENb ISl Mepeaadu
CBOMX MBICIEH CpeACTBAaMHM €CTECTBEHHBIX M (POPMaJbHBIX $3bIKOB B COOTBETCTBHU C YCIOBHUSIMHU
KOMMYHHUKalIWH;

* BBIIEIATh MH(OOPMALIMOHHBINA ACMEKT 3ajjaud, ONEepUpOBaTh JAHHBIMH, UCIOJIb30BaTh MOJEIb
pEILleHus 3aJa4H;

* UCHOJb30BaTh KOMIIBIOTEPHBbIE TEXHOJOTMH (BKJIHOYash BbIOOp aJleKBaTHBIX  3ajayde
MHCTPYMEHTAJIBHBIX MPOrpaMMHO-aNNapaTHBIX CPEICTB U CEPBUCOB) AJISl pelIeHUS] HHPOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX Y4YeOHBIX 3aJay, B TOM YMCJE: BBIUMCIEHUE, HAINKMCAHUE IHCEM, COYMHEHHUH,
JIOKJIa/I0B, pe(epaToB, CO3JaHUE IPE3EHTALMN U JIp.;

* HCIIOJIb30BaTh HH(POPMAIIMIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

* co3zaaBaTh MHGOPMAILMOHHBIE PECYPCHl PA3HOIO THUMA U JUISl Pa3HbIX ayAUTOPHA, cCOONIIOAATh
MH(OPMaLIMOHHYIO TUTHEHY U IIPpaBUJia HHPOPMAIIMOHHOMN 0€3011acHOCTH.

Pa3nen 2. Conep:xkanue yueOHOro npeamera



KomnaectBo 4acCoB, OTBOAUMOC Ha OCBOCHHC IIPOIrpaMMEI.

Bcero: | 850
IIo knaccam:

5 170
6 170
7 170
8 170
9 170
KonuyectBo yacos, Beiensiemoe yaeOHbM mianoM ['BOY COIII moc. | 850
OKTsOpBCKUI

ITo xmaccam:

5 170
6 170
7 170
8 170
9 170

ConepxaHue KypcoB MaTeMaTUKH 5-6 KiaccoB, aiaredpsl U reoMeTpuu 7-9 KiaccoB 0ObEeAMHEHO
Kak B HCTOPHYECKH CJOKHMBINMECS JIMHUM  (YHMCIOBasi, anreOpamyeckas, TeOMETpHYecKas,
(GyHKIMOHANbHAs W Jp.), TaK W B OTHOCHUTEIbHO HOBBbIE (CTOXacTHYECKas JIMHUS, «pealibHas
MaremaTtuka). OTenbHO IPEICTaBICHbI IMHUS CHXKETHBIX 3aja4, HCTOpUYECKast IMHUS.
DJIEeMEHTBI TEOPHH MHOKECTB 1 MATEMAaTHYECKO JIOTHKH
Cornacno ®I'OC ocHoOBHOro 00mero oOpa3oBaHUs B KypC MaTeMaTHKU BBeACH pasznuen «Jlormkay,
KOTOPBIM HE IMpEAIoaracT AONOJHUTENbHBIX 4aCOB HA M3YYEHHMH U BCTPAMBACTCS B Pa3IMYHBIC TEMBI
KypCOB MaTeMaTUKU U UH()OPMATUKU U IIPEIBAPSAETCS] 03HAKOMIICHHEM C 3JIEMEHTaMU TEOPUU MHOXKECTB.
MHo:kecTBa U OTHOIICHUS] MEK1y HUMH
MHO0X€eCTBO, XapaKTEpUCTUYECKOE CBOMCTBO MHOXKECTBA, 3JEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOE,
O6eckoHeuHOe MHOXeCTBO. IlonmMHOXkecTBo. OTHOIIEHHE NPUHAUIEKHOCTH, BKIIOYEHMS, pPaBEHCTBA.
DJeMeHThl MHOXECTBA, CIOCOOBI 3aJaHMsi MHOXKECTB, PACIO3HABaHUE IIOAMHOKECTB W DIIEMEHTOB
MIOJIMHOKECTB C MCIOJIb30BaHUEM KPYTOB Dijepa.
Onepauumn HaJx MHOKeCTBaAMH
[Tepeceuenue u 00beJMHEHNE MHOXKECTB. Pa3HOCTh MHOXKECTB, JONOJIHEHNE MHOXKECTBA. MIHTeppeTanus
orepanuii HaJl MHOYKECTBaMH C ITOMOLIbIO0 KpyroB Jiiiepa.
DJIEeMEeHTBI JIOTHKH
Omnpenenenue. YTBepxkaeHus. AKCHOMBI U TeopeMbl. Jloka3aTenbcTBO. Jloka3aTebcTBO OT MPOTHUBHOTO.
Teopema, obpatHas nanHOMU. [Ipumep 1 KOHTpIpUMED.
Bbicka3biBaHuA
W cTUHHOCTE M JIOKHOCTh BbICKa3biBaHUA. CJOXHBIE W MPOCTbIE BbICKa3blBaHUA. Omnepanuu Haj
BBICKA3bIBAaHUSIMU C MHCIIOJIb30BAaHUEM JIOTMUECKHUX CBA30K: W, WM, HE. YCJOBHbIE BBICKa3bIBaHUS
(MMIUTHKALNHN).
Coaepixkanue Kypca MaTeMaTHKH B 5-6 Kjaccax
HartypaJjbHble 4ucia 1 HYJIb
HarypanbHblii psii 4Huces U ero CBoicTBa
HatypanbHoe 4YMCii0, MHOXKECTBO HATypaJIbHBIX YHCENl M €ro CBOWCTBA, M300pakeHHE HATypaIbHBIX
yycen TOYKaMH Ha YHUCJIOBOM IpsAMOH. Mcrmonb30BaHME CBOMCTB HATypaldbHBIX YHUCEN NPHU PEIICHUH
3az1ad.
3anuch U YTeHHe HATYPAJIbHBIX YK ces
Paznuune mexay undgpoit u yrciaoM. Ilo3unimonHas 3anuch HaTypaJIbHOTO YKCIIa, TOMECTHOE 3HAYEHUE
nuGpbl, pa3psAabl U KJIACChl, COOTHOIIEHHE MEX]y JBYMsI COCEIHUMHU Pa3pAIHBIM U €IUHULIAMU, YTEHHE
Y 3aIIUCh HATYpaJbHBIX YHCEN.
Oxkpyrienue HaTypaJbHBIX YUCeJ
Heo6xoaumocth okpyrienus. [IpaBuiio okpyrieHus HaTypaibHbIX YHCEIL.
CpaBHeHMe HATYPAJIBHBIX YK CeJl, CPAaBHEHHE ¢ YUCIoM ()



[lonsiTHE O CpaBHEHHM 4YHCEJ, CPaBHEHHWE HATYPAJIbHBIX 4YHCEN JpPYyr C JPYIOM U C HYJEM,
MaTeMaTHUYeCKas 3aliCh CPAaBHEHUH, CIOCOOBI CPAaBHEHUS YUCEI.

JeiicTBusI ¢ HATYPAJbHBIMH YUCJIAMH

CrnoxxeHue M BbIUNTAHUE, KOMIIOHEHTBI CIOXKEHHS M BBIYUTAHMS, CBSI3b MEXKAY HUMH, HAXOXKIACHHE
CyMMBl M PAa3HOCTH, MU3MEHEHHE CYMMbl M DPa3HOCTU IPU H3MEHEHUU KOMIIOHEHTOB CIIOKEHUS H
BBIUNTAHUS. YMHOXXEHHE M JI€JIEHHE, KOMIIOHEHThl YMHOXEHMSI U JEJICHUS, CBSI3b MEXIYy HHUMH,
YMHOXEHHE U CIOXKEHHE B CTOJIOMK, JETICHUE YTOJIKOM, IIPOBEPKA pe3ysIbTaTa ¢ MOMOIIbIO MPUKUIKHA U
obpatHoro peiicTBusa. IlepeMecTUTENbHBII M COYETATENIbHBIA 3aKOHBI CIOXKEHHMS M YMHOXEHUS,
pacrpeeMTeNbHbI  3aKOH YMHOXXEHHUS OTHOCUTEJIBHO CIIOKEHHS, OOOCHOBAaHHWE aJIFTOPUTMOB
BBIMOJTHEHUS apU(METHUECKUX JCHCTBHIA.

CreneHb ¢ HATYpaJIbHBIM NOKa3aTeJIeM

3anuce yucia B BUJIE CYMMBbI pa3psiIHBIX CJIara€MbIX, IMOPSJOK BBIIIOJIHEHUS JEHCTBUN B BBIPAXKCHUSX,
COJIepKalllNX CTEIEHb, BBIUUCICHUE 3HAUEHUIN BBIPAXKEHUMN, COEPKAIINX CTENEHbD.

YucaoBble BbIpasKeHU s

UucnoBoe BbIpaXEHUE U €r0 3HAYEHUE, TOPAIOK BBIIIOJIHEHUS JEHUCTBUM.

JlejieHne ¢ 0CTATKOM

JleneHue ¢ 0OCTaTKOM Ha MHOKECTBE HaTYpaJIbHBIX YMCEJI, CBOMCTBA JEJIEHUS C OCTATKOM.

[IpakTHueckue 3aa4u Ha JEIEHUE C OCTATKOM.

CBoiicTBa M IPU3HAKH JeJIMMOCTH

CBOWCTBO 1€TMMOCTH CyMMBI (pa3HocTH) Ha uucio. [IpuzHaku nenumoctu Ha 2, 3, 5, 9, 10.

[Ipusnaku nenumoct Ha 4, 6, 8, 11. /loka3zaTenbCcTBO NPU3HAKOB JEIUMOCTH. PellieHne npakThuyecKux
3a/1a4 ¢ IPUMEHEHUEM ITPU3HAKOB JACIIMMOCTH.

Pa3no:xkeHue yncia HA POCTbIe MHOKUTEJIH

[TpocTeie U cocTaBHbBIE uKcia, pemero IparocdheHa. PaznoxkeHue HaTypaabHOTO YMCIa Ha MHOKUTEINH,
pasiokeHue Ha NpocTble MHOXKUTENU. KonauuecTBo nenuTeneit yucia, allfOPUTM pas3iioKEeHUs 4YHuclia Ha
MPOCThIE MHOKUTEIH, OCHOBHAs TeopeMa apu(METUKH.

Auredpanyeckue BbIpaKeHHUs

Hcnons3oBanue OykB N 0003HAYEHUS YUCEI, BBIUMCICHHE 3HAUEHUS aIreOpanvyeckoro BBIPAXKECHHS,
NpUMEHeHHE aIreOpandecKux BBIPOKEHWH JUIS 3alMCH  CBOMCTB apH(PMETHYECKUX JICHCTBHIA,
npeoOpazoBaHre areOpanvyecKuX BbIPaKEHHI.

JesanTenu U KpaTHbIe

Jlenutenb U €ro CBOWCTBA, OOIIMU AENMUTENb ABYX M OoJee yucesl, HaAMOONbIIWK OOIMIMNA JETUTENb,
B3aUMHO MPOCTHIE YKCIIa, HAXO0XKICHHE HanOoIbIIero odmiero aenurens. KpatHoe u ero cBoicTBa, odiee
KpaTHOe JIByX W Oojee uucel, HauMeHbIlee oO0Iiee KpaTHOE, CIIOCOObI HaXOXKICHHS HaWMEHBILEro
00111eT0 KPaTHOTO.

Apoon

OO0ObIKHOBEHHBIE IPOOH

Honst, yvactb, IpoOHOE yHcao, ApoOb. J[poOHoe umcino kak pe3ynabTar neneHus. I[lpaBuibHble U
HEeNpaBWIbHbIE ApOOH, cMelIaHHas ApoOb (CMELIaHHOE YHUCIO). 3alKCh HATYypajlbHOIO 4YKCIa B BHUJE
IpoOu ¢ 3aJaHHBIM 3HAMEHaTeJeM, MpeoOpa3oBaHME MELIaHHOH ApoOM B HENpaBHIBHYIO JIpo0b U
Haobopor. [IpuBenenue npobdeit k 06memy 3HameHaTeno. CpaBHEHHE OOBIKHOBEHHBIX APOOEH.
CrnoxeHue M BbIYMTAHUE OOBIKHOBEHHBIX ApoOeil. YMHOXeHHE U JeleHHe OOBIKHOBEHHBIX IpoOei.
Apudmernueckue IEHCTBUS CO CMEMIaHHBIMH Jpo0siMu. Apudmernyeckue AeUCTBUS C JPOOHBIMU
yrcaamMy. CriocoObl pallMOHAIU3al[MK BEIYMCICHUH U MX IPUMEHEHUE MPH BBITIOJIHEHUH JIeHCTBUH.
JdecaTnunbie qpodu

Lenast u npobHas yactu necsTuyHOM apodu. IIpeoOpa3oBanue AeCATUUHBIX JpoOeil B OOBIKHOBEHHBIE.
CpaBHeHue JnecsaTHUHbIX JApoOed. ClokeHHe U BBIYMTaHHME JAECATUYHBIX Jpobeil. OkpyrieHue
JECATUYHBIX JpoOel. YMHOXEHHE U JefieHHe JecATUYHbIX apobeit. IIpeoOpazoBaHne OOBIKHOBEHHBIX
npoOeit B necsaTuunbie 1poou. KoHeunbie 1 0eCKOHEUHBIE IECATUYHBIE TPOOH.

OTHolIeHne ABYX 4K ces

Macmrab Ha ninane u kapre. [Iponopuuu. CBoiicTBa nponopiuii, NpuMeHeHHe MPONOPIHI U OTHOLIEHUI
IIPY PELLICHUY 3a7ay.

CpenHnee apupmernyeckoe quceJ



Cpennee apupmernueckoe AByX uuced. M3o0pakeHune cpemHero apuMeTHYecKoro JABYX YHCEN Ha
YHCIOBOM mpsiMoil. Pemienne mnpakTWYecKUX 3ajad ¢ MPUMEHEHHEM CpEIHEro apupMETHYECcKOro.
Cpennee apudpMeTn4ecKkoe HECKOJIBKHUX YUCEl.

IIpoueHTHI

[TonsiTre mpoueHTa. BelunciieHue NpoLeHTOB OT YKCIIa U YKCia 110 U3BECTHOMY IPOLICHTY, BBIPAaXKCHHE
OTHOILEHHUS B IIPOLEHTaX. PellleHne HeCI0KHBIX PAKTUYECKUX 3a1a4 ¢ IIPOLICHTAMM.

JAmnarpamMmbl

CronbuaTbie U KpyroBble quarpaMMel. M3pnedenue nndpopmanuu u3 quarpamMm. Mzobpaxenue aquarpamMmm
10 YUCJIOBBIM JAHHBIM.

PannonanbHble Yncia

[TonoxutensHbIC ¥ OTPUIIATENBLHBIC Yncia. M300paxeHue dncen Ha YUCIOBOH (KOOPAMHATHOM) MPSIMOH.
CpaBHenue uyucen. Monpynb 4ucia, reOMETpUYECKas HMHTEpIpETalns MOIyJs 4ucna. JledcTBus c
IIOJIOKUTENBHBIMA U OTPULIATEIIBHBIMUA YUCIaMU. MHOXKeCTBO 1LenbIX yncell. 1IonsaTue o panuoHalibHOM
yucie. [leppuyHoe NpeacTaBlIeHHEe O MHOKECTBE PALMOHAIBHBIX 4uced. JIeMCTBUs ¢ pallMOHAJIBHBIMU
yrcnamMu. PemieHne TEKCTOBBIX 3anady. EMUHHUIBI M3MEpEeHW: JIUHBI, IUIOMAAHd, O00beMa, MAacchl,
BPEMEHH, CKOPOCTH. 3aBUCHUMOCTH MEXIy €IUHULAMH HM3MEPEHUS KaXKIO0H BEINYMHBI. 3aBHUCUMOCTH
MEXIy BEIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSIHHE; MPOU3BOJAMTEIBHOCTH, BpeMs, paloTa; IieHa,
KOJINYECTBO, CTOMMOCTb. 3ajaud Ha Bce apupMeTHyecKue AeHCTBHs. PelleHue TEKCTOBBIX 3aaay
apupMeTHuecKuM criocodoM. Vcronp3oBanue TabuIl, CXeM, YePTEKEH, TPYTUX CPEACTB MPEICTaBICHUS
JAHHBIX IPU PELISeHUH 3a7jauu. 3aauu Ha JBI)KEHUE, paboTy U MOKYINKH. PelieHne HecaoXKHbIX 3a/1a4 Ha
JBUKEHHE B IIPOTUBOIIOJIOKHBIX HAIIPABJICHUSAX, B OJJHOM HAIIPABIICHUH, IBUKEHHE I10 PEKE 110 TEYEHUIO
U IPOTUB TeueHUs. Perienue 3aa4 Ha coBMeCTHYIO paboty. [Ipumenenue nqpodeit npu pelieHun 3a1au.
3aauM Ha 4acTu, O, IPOLEeHThl. Pelienne 3a1ad Ha HAX0KIEHUE YaCTH YUCIIA U YKCia M0 €ro YacTH.
Pemenune 3amau Ha npoueHTel W ponu. IIpumeneHne nponopuuil npu pemieHuu 3anad. Jlormueckue
3a1ayn. PerieHune HECIOXKHBIX JIOTMYECKUX 3a7ad. PemieHue JOrmdeckux 3agad ¢ MOMOIIbI0 Ipados,
TabauL. OCHOBHBIE METO/IbI PEILIEHUS TEKCTOBBIX 3ajiau: apu(pMETHUECKUil, epedop BapHaHTOB.
Harasanas reomerpus

durypsl B okpyxaroiemM mupe. Harnsasle npeacrasieHus o Gurypax Ha IIIOCKOCTH: MpsiMasi, OTPE30K,
Jyd, YroJ, JJOMaHasi, MHOTOYT'OJIBHUK, OKPYXHOCTb, KpYI. UeTBIPEXYTrOJbHHUK, IPIMOYTOJIBHUK, KBAIpaT.
TpeyroabHUK, BHIbI TPEYroNbHUKOB. [IpaBUiIbHBIE MHOIOYrojJbHUKH. I300pa)keHHEe OCHOBHBIX
reomerpuueckux ¢uryp. B3aumHOe pacmonoxkeHWe ABYX MpPSIMBIX, JBYX OKPYKXHOCTEH, TPSMOWA U
OKpY>KHOCTH. [InuHa oTpeska, JloMaHOH. EnuHuiel usmepenus JiuHbl. IloctpoeHue orpeska 3a1aHHOU
JuMHBL. Buael yrioB. I'pamycHas wmepa yrna. M3mepeHne M DIOCTpOEHME YIJIOB € IOMOLIBIO
TPaHCIIOPTHPA.

[lepumerp mHoroyrosnbHuka. Ilonsrue miomanu ¢urypsl; eauHHULbl U3MepeHus miomanu. [lnomansb
OpsSMOYTOJIbHUKA, KBajaparta. [IpuOmmrkeHHoe H3MepeHMe Iulomaau ¢GUryp Ha Kierdatoil Oymare.
PaBHoBenukue ¢urypsl. HarnsgHesle npenctaBieHMsT O IPOCTPAHCTBEHHBIX — (urypax: Kyo,
napaijenenurne], npusma, nupamujaa, map, cgepa, Konyc, TUanHap. M3o00paxkeHne mpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl ceuenuil. MuororpanHuku. IlpaBunbHble MHOrorpaHHuku. IIpumepsl pa3BepToK
MHOT'OT'paHHHMKOB, LMIMHJIpPAa U KoHyca. IloHsTHe o0beMa; enuHuIbl 00beMa. O0bEM HPSIMOYTOJIBHOTO
napasuienenunena, kyoa. I[lonstue o paBenctse ¢uryp. LlenTpanbHas, oceBast M 3epKajibHasi CHMMETPHH.
N300pakeHre CUMMETpHUHBIX (Quryp. PemeHue mpakThyeckux 3aJad C MPUMEHEHHEM MPOCTEHIIMX
CBOICTB Quryp.

Hcropust MaTeMaTHKHU

[TosiBnenue 1udp, Oyks, neporiudoB B Mpolecce cyeTa W pachpeleleHHs] MPOIyKTOB Ha JpeBHeM
bmmxxnem Boctoke. Csizb ¢ Heonutnueckoil peposonueil. Poxaenne mecTuecaTepuyHOl CUCTEMBI
cuncnenus. [losBinenue necaTuyHo 3amucu uucen. Poxnenue u pa3BuTHe apuMETHKH HATypaJlbHBIX
yucen. HOK, HO/I, npocteie uucna. Pemero Dparocdena. [losBiaeHne Hyls U OTPUIIATEIbHBIX YUCEN B
Marematuke apesHocTH. Ponb [lnodanTta. [Touemy (—1)(—1) = +1?

poOu B BaBunone, Erunre, Pume. OTkpbiTue necaTuuHbIX 1podeil. CTapuHHbIE CUCTEMBI Mep.
Hecsatnunbie 1poOu U MeTpudeckas cuctema mep. JI. Maruunkmuii.

CoaepixkaHue Kypca MaTeMaTHKH B 7-9 Kj1accax

Anredpa

Yuciaa



PannonanbHble YncIa

MHoOXecTBO paloHanbHBIX uuncesn. CpaBHEHHE palMOHAJIBHBIX uucen. JleWcTBHUA ¢ palMOHAIbHBIMU
yrcnami. [IpeacraBienne paloHaIbHOTO YKcia JECATUYHON IpOObIO.

HppanuoHajbHble YUCIa

[TonsiTie HppaLMOHAIILHOTO YKcia. PacniosHaBaHue uppanoHanbHbIX yncen. [Ipumepsl 1oKa3aTesbCTB B
anreOpe. MppamumonansHocts uucna >/2. [lpumenenue B reomeTpuu. CpaBHEHHE HMPPAMOHAIBHBIX
yucesl. MHOXECTBO ACUCTBUTEIBHBIX YACE.

ToxnecrBeHHbIe Npeodpa3oBanus YncioBbie 1 OyKBeHHbIE BbIpa:keHUs1 BripaxkeHue ¢ NepeMEHHO.
3Hauenue BeIpakeHus. [loncTaHOBKA BEIpa)KEHUI BMECTO IIEPEMEHHBIX.

esbie BbIpaskeHUst

Crenenp ¢ HaTypaJbHBIM IOKa3aTesleM U ee cBoiicTBa. [IpeoOpa3oBaHMs BbIpaXKEHUH, COAEPIKALIUX
CTEIEHM C HaTypaJbHbIM IOKazarenaeM. OpHOWwIeH, MHOrowIeH. J[IeHCTBUS ¢ OZHOWICHAMU H
MHOTrOYJI€HaMH (CJIOXKEHHUE, BBIYUTAHUE, YMHOXKEHHE). DOpMyIbl COKPALIEHHOTO YMHOXKEHUS: Pa3HOCTb
KBaJpaToOB, KBAaJpaT CyMMbl U pa3HOCTU. Pa3iiojxeHrne MHOrouseHa Ha MHOXHTEJIHN: BbIHECEHHUE OOILEero
MHOXHTEJSI 32 CKOOKHM, TPYNIUPOBKA, MPUMEHEHHE (OpMYIT COKpaIIeHHOro yMHOKeHHs. KBagpaTHbIi
TPEXWIEH, Pa3JI0OKEHNE KBAIPATHOTO TPEXYJICHA HA MHOKUTEIIH.

J{poGHo-panuoHaJIbHbIE BbIPAKEHUS

Crenenp ¢ wnensIM mokaszareneM. [IpeoOpa3zoBaHue ApOOHO-TMHEHHBIX BBIPAKEHUI: CIOXKEHHUE,
YMHOXEHHE, JeleHue. AnreOpamueckas IpoOb. JlomycTHMble 3HAYEHHUS TEPEMEHHBIX B JIPOOHO-
pauMoHaNbHBIX BbIpaxkeHusx. CokpauieHue anredpamdeckux napobOeil. IlpuBenenue anreOpanyeckux
npobeit k obmiemy 3HameHatenmo. JleWcTBUS C anreOpandeckuMu ApoOsSMU: CIIOKEHHE, BBIYATAHHE,
YMHOXXEHUE, JieJICHHEe, BO3BE/IEHUE B cTeneHb. [IpeoOpa3oBanue BhIpaXKeHUH, ColepKallluX 3HaK MOJTYJIS.
KBaaparnsie kopHu

Apudmernueckuit kBaapaTHbIil KopeHb. [IpeoGpa3oBanue BhIpaKeHUH, COAEPKAIINX KBAJAPATHbIE KOPHU:
YMHOKECHHE, JCIICHUE, BBIHECCHUE MHOXHUTENS H3-TI0J 3HAKA KOPHS, BHECEHHE MHOXKMTEN O] 3HAaK
KOPHSL.

YpaBHeHUs! M HEpaBEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpeMEHHOM.

YpaBHeHus

[lonsitne ypaBHeHMsI U KOpHsS ypaBHeHUs. [IpencraBieHue o paBHOCHIBHOCTU ypaBHeHUH. OOnacTb
orpeieNieHus: ypaBHeHUs (0071acTh JOMYCTUMbIX 3HAaUEHUH TepeMeHHOMN ).

JIuHeiiHOe ypaBHEHHE M €ro KOPHH

Pemenue nunHelHbIX ypaBHeHul. JInHeliHOe ypaBHEeHME ¢ mapameTpoM. KoianuecTBo KOpHEN JIMHEHHOTO
ypaBHeHUs. Pemenne TMHENHBIX ypaBHEHUH C TapaMeTPOM.

KBagpaTHoe ypaBHeHHE H €er0 KOPHH

KBanparssle ypaBHeHus. HenonHele kBagpaTHble ypaBHEHMS. JJMCKPUMUHAHT KBAJpPATHOI'O YPaBHEHHS.
dopmyna KopHeil kBaapaTtHoro ypaBHeHMsA. Teopema Buera. Teopema, oOparHas Teopeme Buera.
Pemenne kBaapaTHBIX ypaBHEHHil: MCIONb30BaHUE (DOPMYIBI Al HAXOXKJEHUS KOpHEH, rpaduuecKuii
METO/I PELIeHMs, Pa3IoKeHHEe Ha MHOXKUTENIH, MoJ00p KOpHEH ¢ HCHONb30BaHHWEM Teopembl Buera.
KonmnuecTBO KOpHEN KBagpaTHOrO YpPaBHEHHsI B 3aBHCHUMOCTH OT €ro JUCKPUMHHAHTA. bHKBaJapaTHbIE
YPaBHEHHUs. Y PaBHEHHUsI, CBOJAUMBIE K JINHEHHBIM U KBaJpaTHbIM. KBagpaTHbIE ypaBHEHHS ¢ TaPaMETPOM.
Jpo0HO-panoHaIbHbIC YPABHEHUA

Pemienune npocreiimux qpoOHO-TMHERHBIX ypaBHEHHH. Pemenne qpoOHO0-palilnoHaIbHBIX YPaBHEHUH.
Mertozpl pemieHust ypaBHEHUN: METOJIbI PAaBHOCUIIBHBIX MPeoOpa3oBaHM, METO/ 3aMEHBI MIEPEMEHHOM,
rpapuueckuil Metoj. Mcmonp3oBaHHE CBOMCTB (GYHKUMH THpu pemieHuM ypaBHeHuil. Ilpocreiimue
VPPALMOHAJIBHBIE YPAaBHEHUS

Cucrembl ypaBHeHUI

VYpaBHeHHE C JAByMsl NepeMEHHbIMHM. JIMHEIHOE€ ypaBHEHHE C JBYMs IepeMeHHbIMHU. IIpsmas kak
rpaduyeckass MHTEpIpeTalusl JUHEWHOro ypaBHEHHMS C JBYMs IepeMeHHbIMU. [loHsTHE cucTeMbl
ypaBHeHUN. PemieHne cuctemsl ypaBHEHUN. MeTOAbl pelIeHUs] CUCTEM JMHEHHBIX YPaBHEHHU C JIBYMs
NEpEeMEHHbIMU: TpadUUYeCKUil METOJ, METOJ CIIOKEHHS, MEeTOJ| IMOACTaHOBKH. CHCTeMbl JHMHEWHBIX
YPaBHEHUH C TapaAMETPOM.

HepaBencrBa



Uucnoseie HepaBeHCTBA. CBOMCTBA YHMCIIOBBIX HEpaBEHCTB. [IpoBepka cripaBeyIMBOCTA HEPABEHCTB MPHU
3a/laHHBIX 3HAYECHUAX NepeMeHHbIX. HepaBeHCTBO ¢ nepemeHHON. CTporue M HECTPOrHMe HEPABEHCTBA.
O6nactp ompeneneHus: HepaBeHCTBAa (00JIacTh JONMYCTHMBIX 3HAYCHHWH TepeMeHHoW). Pemenue
JUHENHBIX HepaBeHCTB. KBajpaTHOe HEpaBEHCTBO U €ro peleHus. PenieHue KBagpaTHBIX HEPABEHCTB:
UCIIOJIb30BaHUE CBOMCTB M rpaduka KBagpaTUYHOW (YHKIUHU, METOJ HMHTEPBAJIOB. 3alHCh PEHICHUS
KBaJpaTHOI'O HEpaBEHCTBAa. PelleHne wLeiablX U JpOOHO-pallMOHAJIBHBIX HEPaBEHCTB METOJOM
MHTEPBAJIOB.

Cucrembl HEpaBeHCTB

CucrteMbl HEpPAaBEHCTB C OJHOM IMEepeMEeHHOW. PellleHHMe CUCTEM HEpPaBEHCTB C OJHON MEPEMEHHOM:
JUHEHHBIX, KBaJlpaTHbIX. V300paxkeHre pelieHus] CUCTeMbl HEPaBEHCTB Ha YMCIOBOM MpSAMOM. 3amuch
pELIEHUs CUCTEMBI HEPABEHCTB.

DOyHKIUHA

IHonsTue pyHkumuu

JlexkapToBbl KOOpAUHATHI HA ITUIOCKOCTH. DOpMHUpPOBAaHUE MPEACTABICHUN O METalpeIMETHOM IMOHSATHH
«koopauHaTel». CrocoObl 3afaHus (QYHKIMA: aHAIMTHYECKUU, Tpaduueckuit, Tabmuunbid. ['padux
byukiun. Ilpumepsl ¢GyHKIUH, MNOIy4aeMbIX B MPOLIECCE MCCIEAOBAHUS PA3IUYHBIX pPealbHbBIX
MIPOIIECCOB U PEUICHUS 3a/1a4. 3HaueHue QyHKIMN B Touke. CBOWCTBA (QYHKIMI: 001acTh OmpeaeieHus,
MHO>KECTBO 3HAYEHUI, HYIH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, YETHOCTH/HEYETHOCTH, MPOMEKYTKH
BO3pacTaHHWs W YOBIBaHHs, HauOoJblllee M HaWMEHblIee 3HaueHHs. MccienoBanume (YHKIMH 1O €€
rpaduky. [Ipencrasnenue 06 acumnrorax. HenpepoiBHocTh hyHKIIMU. KycouHo- 3aganHble (PyHKITHH.
JIuneiinas pyHKuMsA

CpoiictBa u rpaduk JUHEHHON (QyHKUMH. YTI0BOM kod(duimeHt npsmoi. Pacrnonoxenue rpaduka
JMHEHHOW (YHKUIUHU B 3aBUCUMOCTH OT €€ yIIIOBOTr0 Kod(duImeHTa u cBodboaHoro wieHa. Haxoxnenue
K03 UIIMEHTOB TUHEHHON (DYHKIIMU MO 3a/IaHHBIM YCJIOBUSAM: MPOXO0KJICHUE MPSIMOI Yepe3 JIBE TOUKH C
3a/laHHBIMM KOOpAMHATAMH, IPOXOXKJICHHE NPSIMOM uepe3 JaHHYI0 TOYKY U MapajyieNbHOM JaHHOUN
MIPSIMOH.

Keanparuunas gyHkuus

CaoticTBa u rpaduk kBaapaTHuHOi GyHkmu (napadona). [loctpoenue rpaduka kBaapaTUUHON (YHKITUH
no ToukaM. Haxoxxnaenue Hyned KBaapaTUYHON (YHKIMM, MHOXKECTBA 3HAUYEHUN, INPOMEKYTKOB
3HAKOMOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPIUOHATBHOCTH

CaoiictBa (yukuun. Ipaduxu pynxumii. [Ipeobpasosanue rpaduxos. OyHkims y=Vx u e rpadux
ITocsienoBaTeILHOCTH U MPOTPECCHH

YucnoBast  mocienoBaTenbHOCTb.  IIpyMeppl  YMCIIOBBIX — IOCHIEAOBATENbHOCTEH.  beckoHeuHble
noce0BaTeNbHOCTH. ApudmMerndeckass Mporpeccuss U €e CBOMCTBa. ['eomerpuueckasl NMpOrpeccus.
dopmyiia 00IIEro WieHa U CyMMBI I1 TIEPBBIX WIEHOB apU(PMETHUECKON U reOMeTpUYEeCKON MPOrpeccuil.
Cxopduasicsi reoMeTpudeckasi IporpeccHus.

Pelrenue TeKCTOBBIX 33124

3agaum Ha Bce apudMeTHUECKHUE A€l CTBUA

Pemenne TeKCTOBBIX 3a1ad apumeTHyeckuMm crocobom. HMcnonb3oBaHue TaliMIl, CXEM, 4YepTexei,
JPYTUX CPEJCTB MPEACTABICHUS JaHHBIX NPU PELICHUH 3a]Ia4H.

3agauun Ha IBMKeHHE, Pa00TY U MOKYNIKH

AHanu3 BO3MOXKHBIX CUTyallil B3aMMHOT'O PaclojOXeHUsI 00BEKTOB NMPHU UX JBHKEHUHU, COOTHOLLECHUS
00BEMOB BBITIOJHAEMBIX Pa0OT IPU COBMECTHOII padorTe.

3agaum HA YacTH, 10J1M, IPOLEHTHI

Pemenue 3amau Ha HaXOXAEHHWE YAaCTH YHMCIIA M YKCJA 10 €ro JacTu. PemieHue 3agad Ha MPOLIEHTHI U
nonn. [IppuMeHeHne nponopuuii Ipu peleHny 3a,/1ay.

Jlornyeckue 3agauu

Pemenue nornyeckux 3anay. Pemenne nornyeckux 3a1ay ¢ MoMoIuIbio rpadoB, TaOIHII.

OcHoOBHBIE METO/IbI PELICHUS TEKCTOBBIX 32124

apudmernueckuii, aiareOpanyeckuii, nepebop BapuaHToB. [lepBUUHBIE TMpeACTaBICHUS O JIPYrHX
METO/Iax pelIeHus 3a/1a4 (reoMeTpuyecKue U rpaduuecKue MEeTOIbl).

CraTucTHKA M Teopus BePOSITHOCTEH

Crarncruka



Tabmuunoe W rpadudecKkoe MPEACTABICHUE TAHHBIX, CTOJIOYAThIE W KPYrOBbIE AUArpaMMBbl, TpauKH,
NpUMEHEHHE AMarpaMM M rpaduKOB JJIsl ONHCAHUS 3aBUCUMOCTEH peajbHBIX BEJIMYUH, WU3BIICUEHUE
uH(popMaluu u3 Tadnuil, Juarpamm U rpadukos. OnucarenbHble CTATUCTUYECKUE MTOKA3aTeIN YUCIOBBIX
HaOOpoB: cpeaHee apupMeTHYECKOe, MeaAnaHa, HauOoJbllee W HaWMEHbIIEe 3HAYeHHS. Mepbl
pacceuBaHMs: pa3max, JAMCHEpCHs U CTaHAapTHOe OTkiIoHeHue. CnydyalilHas HW3MEHYHMBOCTD.
N3meHnunBoCTh pu U3MepeHUsIX. Pemaronue npasuia. 3aKOHOMEPHOCTU B U3MEHUYMBBIX BEIMUYUHAX.
Cayyaiinble cOOBITHS

CrnyuaiiHble OMBITHI (IKCIIEPUMEHTBI), JJEMEHTApPHBIC CIIy4JailHble COOBITHS (MCXOIbI). BeposTtHoCTH
JJeMEHTapHbIX  COOBITUH. CoObITUS B  CIOy4YallHBIX JKCIHEPUMEHTaX M  OJarompuUsTCTBYIOIIHE
JJIeMeHTapHble  coObITHS. BepostHocTH  ciayyailHbIXx  coObITHI. ONBITEI €  PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH COOBITUSIMH. Kiaccndyeckne BEpOSTHOCTHBIE OIBITHI C HCIOJB30BAHUEM MOHET,
kyoukoB. IlpencraBineHue coObITUI € MOMOLIbI0 Auarpamm Oiinepa. [IpoTuBomnonoxxHbie cOObITHS,
oObeMHEHUE W TiepeceueHue coObITui. [IpaBmiio ciokenuss BeposiTHocTed. CrydailHBIA BBIOOD.
[IpencraBienue sKcrepuMeHTa B BHE JepeBa. He3aBucumbie COOBITHS. YMHOKEHHE BEpOSITHOCTEH
He3aBUCUMBIX coObITHH. [locnenoBarenbHbpie He3aBUCUMBIE UCTIBITaHUA. [IpencTaBnenHre 0 He3aBUCUMBIX
COOBITUSIX B KHU3HH.

DJieMeHThl KOMOUHATOPUKH

[TpaBuiio ymMHO>KeHUSs, mepecTaHoBKH, ¢akropuan yucia. CoderaHuss u 4ucio coderaHuil. dopmyna
ymcia couetanuil. TpeyroiabHuk [Tackanss. OnbITsl ¢ OONBIIMM YHCIOM PAaBHOBO3MOKHBIX 3JIEMEHTAPHBIX
coObITHii. BrIuncienrue BeposSTHOCTEH B OMbITaX C MPUMEHEHHEM KOMOWHATOPHBIX Gopmyn. VcnbiTanus
bepnynnu. Yenex u Heynaua. BeposTHocTH coObITHI B cepuu HcnibITaHU bepHyiiu.

Cay4aiinble BeJIHYMHbBI

3HAKOMCTBO CO CIIy4alHBIMU BEJIMYMHAMU HA MPUMEpaX KOHEUHBIX TUCKPETHBIX CIIyYallHBbIX BEIUYUH.
Pacnpenenenue BepostHOcTel. Martematnueckoe oxuaaHue. CBONCTBa MaTEMaTUYECKOrO OXKHUAAHMS.
[TonsiTue o 3akoHe OosbIuX ymceln. VM3mepenue BeposTHOCTel. [IpuMeHeHre 3akoHa OOJBIINX YHCENT B
COLIMOJIOTHH, CTPaxOBaHUHU, B 3JIPAaBOOXPAHEHHH, OOecleuyeHUH O€30MacHOCTH HACEJICHHs B
Ype3BbIYAITHBIX CUTYAIUX.

I'eomeTpust

I'eomeTpuueckne purypsi

@Durypsl B reOMeTPHHU U B OKPY:KaloleM MUupe

I'eomerpuueckas ¢urypa. @opMupoBaHUE NPEICTABICHHA O METAIPEIMETHOM MOHITUU «DUTYpay.
Touka, TMHMSA, OTPE30K, MpsMas, JIyd, JIOMaHas, TIIOCKOCTb, Yrojl, OMCCeKTpuca yria U ee CBOICTBa,
BUJbl YIJIOB, MHOTOYTrOJbHUKH, Kpyr. OceBas cummeTpus reomerpuueckux ¢uryp. LleHTpanbhas
CUMMETpPHUS T€OMETpHUECKUX Puryp.

MHoroyrojibHuKH

MHOroyrojapHuK, €ro 3J€MEHTBl M €ro CBOMCTBA. Pacmo3HaBaHME HEKOTOPBIX MHOIOYIOJbHUKOB.
Boinykiible U HEBBIYKIIBIE MHOTOYTOJbHUKH. [IpaBuibHBIE MHOTOYroJIbHUKH. TpeyronbHUKH. Bricora,
Me/uaHa, OMCCeKTpuca, CPEIHss TMHUS TpeyroibHUKA. PaBHOOEIpEHHBIN TpeyrojabHUK, €ro CBOICTBa U
Npu3H aku. PaBHOCTOPOHHMHN TpeyroiapHUK. [IpAMOYTOnBHBIN, OCTPOYTOJBHBIM, TYHNOYIOJIBHBIN
TPEYroJabHUKU. BHemHne yruiel TpeyroiapHuka. HepaBeHCTBO TpeyrosibHHKAa. YeThIpeXyrojabHUKH.
[Tapannenorpamm, pomO, IPSMOYTOJILHUK, KBaApaT, Tparneus, papHoOeapeHHas Tpanemus. CBoiicTBa u
NPU3HAKU NapajenorpaMma, poMoa, IpsMOYyrolbHUKA, KBaJpaTa.

OKpy:KHOCTB, KPYT

OKpy’>KHOCTb, KpPYI, MX DJIEMEHTBl M CBOMCTBA; LIEHTpaJbHblE M BIHCaHHbIE yribl. KacartenpHas u
CeKyIllas K OKPY)KHOCTH, UX CBOIicTBa. BrucaHHble W onucaHHbIE OKpPYKHOCTH Ui TPEYTrOJbHHUKOB,
YEThIPEXYTOJbHUKOB, IIPABUIBHBIX MHOIOYTOJIBHUKOB.

I'eomeTpuueckune purypsli B npocTpancTse (00beMHbIE TeJia)

MHororpaHHuk M €ro 3jaeMeHThl. Ha3BaHMs MHOTOrpaHHMKOB C Pa3HBIM IOJIOKEHHUEM M KOJIMYECTBOM
rpaneil. [lepBuuHble mpencTaBiIeHUs 0 MUpaMuUe, Mapajenenumnese, npusmMe, chepe, mape, HUIUHAPE,
KOHYCE, MX JIEMEHTaX U MPOCTEHIINX CBOWCTBAX .

OTHoOmeHust

PasencrBo ¢uryp

CBoiicTBa paBHBIX TPEYrOJbHHUKOB. [IpH3HaKky paBeHCTBAa TPEYTOJIbHUKOB.

[apanneabHOCTH MPAMBIX



[Ipr3Haku U CBOMCTBA MapajuIeNbHBIX NMPSIMbIX. AKcuoMa napaiuienbHocTh EBkinaa. Teopema daneca.
IlepneHauKyAsipHbIE NPSIMbIE

[Ipamoii yron. Ilepnenmukynsap k npsimoi. Hakmonnasi, mpoekuusi. CepeAMHHBIA TEPHEHAUKYISP K
oTpe3ky. CBOMCTBA U IPU3HAKU NIEPIEHIUKYIISIPHOCTH.

IMonoomue

[IponopumonansHbie oTpe3ku, mopodue ¢uryp. Ilogobupie TpeyronpHukH. [Ipu3HaKu moOmOOHUS.
B3auMHoe pacnosnoxeHue npsMon U OKPYKHOCTH, IBYX OKPYKHOCTEH.

HN3mepeHus u BbIYMCICHUS

Beanunnbl

[lonsitne Benuuunbl. JlimHa. W3mepenuwe [nuHbl. EauHunel u3MepeHus UMHbL BenauuunnHa yria.
I'panycnas mepa yrna. [loHsTue o miomaau iockor (GUIypsl U ee CBOMCTBax. M3MepeHue Iomanen.
Enununer uzmepenus miouiaau. I[lpencrasienne o6 obdbeme u ero cpoiicTBax. M3mepenue oObema.
Ennnunel usmepeHus 00beMoB.

N3mepeHusi M BBIYUCICHUS

WHcTpyMeHThl U1 M3MEpPEHU M MOCTPOEHMN; M3MEPEHUE U BBIYMCIIEHUE YIJIOB, JJIUH (pacCTOSHHUI),
wionianed. TpuroHoMmerpuueckue (QYHKIMH OCTPOrOo yria B MPSIMOYrOJbHOM TPEYroJbHUKE
Tpuronomerpudeckue (YHKIMM TYNOTrO yrjia. BblYUCIEHHE 3JEMEHTOB  TPEYTOJILHUKOB  C
UCIIOJIb30BAHUEM  TPUTOHOMETPUUYECKMX  COOTHOmeHuH. Dopmynsl  IIomagd  TPEyrojbHUKA,
napajuleJorpaMMa U €ro 4YacTHBIX BUJOB, (POPMYIIbI JUIMHBI OKPYKHOCTHU U IuTomaau kpyra. CpaBHEHHE U
BbIuncienue miomaaei. Teopema [Mudaropa. Teopema cunycoB. Teopema KOCHHYCOB.

Paccrosinus

Paccrosinue Mexay Toukamu. Pacctosinue ot Touku 70 npsiMoid. Pacctosinue mexay purypamu.
I'eomeTpuyeckne NocTpoeHus

['eomeTpuyeckue MOCTPOSHUS ISl WILTIOCTPAIIMM CBOMCTB reoMeTpuueckux Guryp. MHCTpyMeHTHI Juist
IIOCTPOEHUN: LMPKYJb, JIMHEHKA, yrosbHUK. [Ipocreimne NOCTpOCHHMS LHUPKYJIEM U JIMHEHKOM:
MOCTPOCHUE OMCCEKTPUCHI YIia, MEepIeHIUKYyNsIpa K MpsSMOM, yria, paBHOro aaHHoMmy, [loctpoenwue
TPEYrOJIbHUKOB IO TPEM CTOPOHAM, JBYM CTOPOHAM U Y1y MEX1y HUMH, CTOPOHE U JABYM NPUIIEKAIIUM
K Hell yrinaM. Jlenenue oTpe3ka B JAHHOM OTHOILICHUH.

I'eomeTpnueckne npeodpazoBaHus

IIpeodpa3zoBanusi

[TonsTue npeobpazosanust. [IpencraBieHue o MeTarpeMETHOM MOHATUH «1Ipeodpa3oBanue». [logodue.
JABukenust

OceBast u LeHTpaJbHas CUMMETPHS, TIOBOPOT W MapasuieiabHbId nepeHoc. KomOuHanmm OBUXKEHUN Ha
IJIOCKOCTH U UX CBOMCTBA.

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

BekTopsl

[TonsiTne BekTOpa, AEMCTBUS HaJ BEKTOpPaMH, UCIOIb30BaHUE BEKTOPOB B (PM3MKE, pa3jIoKEHUE BEKTOpa
Ha COCTaBJISIIOIINE, CKATSIPHOE MPOU3BEICHHUE.

Koopaunartsi

OcHOBHBIE TOHSATHS, KOOPAMHATBI BEKTOPA, PACCTOSIHME MEXKIYy ToukaMu. KoopauHaThl cepenuHBI
oTpe3ka. YpaBHeHus ¢uryp. IlpuMeHeHue BEKTOpPOB M KOOpAMHAT JJsl PEUIEHHs MPOCTEHUIINX
FEOMETPUUYECKUX 3ajad.

Hcropusi MaTeMaTHKHU

HcTopust popMupoBaHus MOHATHS YUCIIA: HATypalbHbIE YKcia, IpOOH, HEJOCTaTOYHOCTh PAllMOHATbHBIX
qucen U1 TeOMETPUYECKUX U3MEPEHNH, HppalMoHAIbHbIE Yucia. CTapyuHHBIE CUCTEMBI 3aIIMCH YHUCEIL.
HpoOu B BaBunone, Erunre, Pume. OTkpbiTHe AecATHUHBIX 1pobei. CTapuHHbBIE cucTeMbl Mep. JlecaTud-
HbIE IpoOu U MeTpuyeckas cuctema mep. [losBnenue oTpunaTenbHbIX yncen U Hynd. JI. Maraunkuii. JI.
Ditnep.

3apoxaenue anreOpbl B Heapax apudmeruku. An-Xopesmu. Poxnenue OykBeHHo# cumBoiuku. [
®epma, ®@. Buer, P. Jlekapt. Mcropusi Bompoca O HaxoxXJIeHHMM (GOpMyNl KOpHEH anredpandeckux
ypaBHEHHUH, HEPA3PEIIUMOCTh B pajiiKajax ypaBHeHHH cTeneHu, Oombiieit deteipex. H. Taprambs, [x.
Kapnano, H. X. A6ens, 3. ['anya.

N300peTenne MeToja KOOPJAMHAT, MO3BOJIIOUIETO MEPEBOAUTH T'€OMETPUUYECKHE OOBEKTHI Ha S3BIK
anreOpsl. P. Jlekapt u I1. @epma. [IpumMepsl pa3auyuHbIX CHCTEM KOOPAMHAT HA MJIOCKOCTH.



3amaua Jleonapao Iluzanckoro (PuboHawyum) o Kposimkax, yncia Oubonayun. 3amada o MIaxMaTHOU
JIOCKE.

Hctokun Teopun BepoATHOCTEH: cTpaxoBoe peno, azapTHeie urpsl. [I. depma m b. Ilackanb. S
bepnymnu. A. H. Koamoropos.

Ot 3emsemepusi k reometpur. [Iudarop u ero mkona. @anec. Apxumen. I[locTpoeHune mMpaBHUIBHBIX
MHOroyrojabHukoB. Tpucekuus yria. Kagparypa kpyra. ¥YaBoenue ky0a. Mcropus yucna j1. 30s0T0€
ceyenune. «Havama» EBxmumpa. JI. Diinep. H. U. Jlob6auesckmii. Uctopust nsatoro nocrynara. Copusmsl,
apaJOKCHl.
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