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Paznen 1. HnafmpyeMLle pe3yJdbTaTbl 0OCBOCHUA yqeﬁnoro npeamMera

IIpeagMeTHbBIE pe3y/bTATHI

MareMaTHKA

BeimyckHUK Hay4yuTces B 5-6 kjaccax (17 MCIOJB30BaHUS B TIOBCEIHEBHOW JKM3HU U 00ECIICUCHUS
BO3MO’KHOCTH YCIICITHOTO TPOJIOJHKEHUSI 00pa3oBaHus Ha 6a30BOM YPOBHE)

» OnepupoBaTh Ha 6a30BOM YpPOBHE MOHATHSIMHU: MHOKECTBO, JIEMEHT MHOKECTBA,

MTOIMHOKECTBO, MMPUHAJICKHOCTH;

* 33/1aBaTh MHO>KECTBA MEPEUUCICHUEM HX JIEMEHTOB;

* HaXOJIUTh MepecedeHne, 00bEAUHEHHE, IOMHOKECTBO B MPOCTEHIIINX CUTYAIUSX.

B noBceHEeBHOM )XU3HU U TIPU U3YYEHUU APYTHUX MPEAMETOB:

* pacro3HaBaTh JJOTUUECKH HEKOPPEKTHHIC BHICKA3bIBAHUSI.

Yucaa

 OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHSIMU: HATYpPaJIbHOE YKCIIO, 1IETI0€ YKCIIO,

0OBIKHOBEHHAS APOOb, NeCATUYHAS IPOOb, CMEIIAaHHOE YHCIIO0, PAIMOHAIBHOE YUCIIO;

* WCIIOJIb30BaTh CBOMCTBA YMCEN W TpaBWia JCUCTBUU C PAIMOHAIBHBIMU YWCIAMU TIPU BBITIOJHEHUU
BBIYHCJICHUM;

* UCIOJIb30BaTh MPU3HAKK JeTUMOCTH Ha 2, 5, 3, 9, 10 mpu BBITIOJIHEHUM BBIYMCICHUM U PEIICHUU
HECJIOKHEIX 3a/a4;

* BBITIOJIHSTH OKPYTJICHHUE PAIMOHAIBHBIX YUCET B COOTBETCTBUU C TIPABHIIAMH;

* CPaBHUBATh PAllUOHATBHBIC YUCIIA.

B noBceHEeBHOM XU3HU U TIPU U3YyUEHUU OPYTUX MPEIMETOB:

* OIICHUBAThH PE3YJIbTATHl BRIYUCIICHUI MPU PEIICHUN MPAKTHUECKUX 3a/1a4;

* BBITIOJIHSITh CPABHEHHUE YHUCEIT B PEATHHBIX CUTYaAIIHSIX;

* COCTABJISTh YMCJIOBBIC BBIPAXKCHHS TPU PEIICHUHM MPAKTHYECKUX 33/1a4d M 3a7ad W3 JIPYruxX YIeOHBIX
MPEAMETOB.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

« [IpeacTaBisiTh JaHHBIC B BUJIC TAOJIHII, TUATPAMM,

* YUTaTh MHGOPMAITUIO, TTPEICTABIICHHYIO B BUIEC TaOJIHIIBI, TUATPAMMBI.

TekcToBBIC 3a1a4H

« Pemate HecCI0KHBIE CIO)KETHBIC 3a]]a4M Pa3HBIX THIIOB Ha BCE apuPMETHICCKUE ICHCTBUS,

* CTPOUTH MOJICNIb YCJIOBHUSA 3a/1a4M (B BUJEC TAOJIMIIBI, CXEMbI, PUCYHKA), B KOTOPOU JaHbI 3HAYEHUS JIBYX
W3 TPEX B3aMMOCBSI3aHHBIX BEIMYHH, C IEIbI0 IOMCKA PEIICHUS 3a/1a4H;

* OCYILECTBJIATH CIOCOO IMOWCKAa PEIICHHS 3a/Jadd, B KOTOPOM PACCY)KJICHHE CTPOUTCS OT YCIOBHUS K
TpeOOBAHUIO WK OT TPEOOBAHUS K YCIOBHIO;

* COCTABJIATH TUTAH PEIICHUS 33]1a4H;

* BBIJICJISITH 3TAITbl PEIICHUS 3a/1a4H;

* HWHTEPIPETUPOBATH BBHIYHCIUTENIbHBIE PE3YIbTaThl B 3a/adye, HCCIEAOBATh IMOJYYEHHOE pEIICHUE
3a/a4H;

* 3HATh PA3JIMUME CKOPOCTEH 0OBEKTA B CTOSYCH BOJIC, IPOTHUB TCUCHHUS U 110 TCUYCHUIO PEKH;

* pelIaTh 3a7a4M Ha HaXOXKJIEHUE YaCTH YHCIIa M YMCIIa TI0 €0 YacTH;

* pelmaTh 33/1a4d pPa3HbIX TUIIOB (Ha padoTy, Ha MOKYIKU, HA ABM)KEHUE), CBSI3bIBAIOIIHNX TPU

BEJTUYMHBI, BBIJICNIATH 3TH BETMYUHBI U OTHOLICHHUS MEXKIY HUMH;

* HAXOJUTh MPOLEHT OT YHUCIA, YHCIIO MO MPOUEHTY OT HEro, HaXOJUTh MPOIEHTHOE OTHOUIEHUE JIBYX
YHUCEJl, HAXOAUTh MPOLEHTHOE CHUKEHHUE WM MTPOLIEHTHOE MOBBIILIEHUE BETMYUHBI;

* pelIaTh HECI0KHbIE JJOTUYECKUE 3a/1a4U METOJO0M PaCCyKICHUH.

B noBcenHeBHOM )XU3HU U NIPU U3YUEHUU APYTUX MPEAMETOB:

* BBIJIBUTaTh THIOTE3bl O BO3MOXHBIX MPEIENbHBIX 3HAUECHUSX HCKOMBIX BEIWYHH B 3a7aye (Jenarh
MIPUKUAKY)

Harasgnas reomerpus

I'eomeTpuuyeckue purypbl

OnepupoBath Ha 0a30BOM ypOBHE MOHATHUSAMU: (UTYpa, TOUKA, OTPE30K, MpsMas, J y4, JIoMaHasi, yrod,
MHOTOYTOJIbHUK, TPEYTrOJIbHUK M YETHIPEXYrOJIbHUK, MPSIMOYTOJIbHUK U KBaJpaT, OKPY>KHOCTb U KpYT,
MPSMOYTOJIBHBIN Tapasuienenunen, kyo, map. M3o0paxars uydaembie GUTYPBl OT PYKH U C TIOMOIIBIO
JTUHENKU U [UPKYIISL.



B noBceHeBHOM XU3HU U IPU U3YUEHUU APYTHUX MPEAMETOB:

* pemaTh MPAKTUYCCKUE 3aaYU C MPUMEHEHUEM MMPOCTEHIITNX CBOMCTB (Quryp.

HN3mepeHus u BbIYMCIEHUSA

* BBITIOJIHATH U3MEPEHUE JJIMH, PACCTOSIHUM, BETUYUH YIJIOB, C IOMOIIbIO HHCTPYMEHTOB JJI1 U3MEPEHUN
JUIMH U YTJIOB;

* BBIYUCJISTH TUIOMIAAN MPSIMOYTOJILHUKOB.

B noBceHeBHOM XU3HU U TIPU U3YYEHUU APYTHUX MPEAMETOB:

* BBIYUCIISITh PACCTOSIHUS HA MECTHOCTHU B CTAHJIAPTHBIX CUTYAIUAX, TUIOMIAAN TIPSIMOYTOJIbHUKOB;

* BBITIOJIHSTH MPOCTEHIIINE OCTPOCHUS M M3MEPEHHST HA MECTHOCTH, HEOOXOMMBIE B peabHOM

JKM3HU.

BhINyCKHUK MOJYYMT BO3MOKHOCTH HAYYHThbCS B 5-6 kuaccax (s obecrieueHUs BO3MOKHOCTH
YCIICIIHOTO TMPOJIOJHKEHUS 00pa3oBaHust Ha 0A30BOM U YIIIYOJICHHOM YPOBHSX)

DJIeMEeHTHI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH

* OnepupoBaTh MOHATUSIMH: MHOXECTBO, XapaKTEPUCTUKU MHOYKECTBA, DJIEMEHT MHOXKECTBa, IMYyCTOE,
KOHEYHOE U OECKOHEYHOE MHOKECTBO, ITOJMHOKECTBO, TPUHAJICKHOCTD,

* ONpENeNsATh MPUHAJICKHOCTh JJIEMEHTAa MHOXKECTBY, OOBEAMHEHHIO M TIEPECEUCHHUIO MHOYKECTB;
3a/1aBaTh MHOKECTBO C IMOMOIIBIO TIEPEUUCTICHHUS AIIEMEHTOB, CIIOBECHOTO OTTMCAHUSI.

B noBcenHeBHOM XU3HU U TIPU U3YYEHUU APYTHUX MPEAMETOB:

* pacIio3HaBaTh JOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS;

* CTPOUTH IEMOYKH YMO3AKITIOYCHH HAa OCHOBE MCIIOJIH30BAHMSI MIPABHJI JIOTHKH.

Yucaa

* OnepupoBaTh TOHATHSMHU: HATYPAJIbHOE YHCIO, MHOXKECTBO HATypaJbHBIX YHCEN, IEJI0€ YHCIIO,
MHOYECTBO IIEJIBIX YHCE, OOBIKHOBEHHAs POOb, NecATUYHas ApOo0b, CMEIIaHHOE YHUCIIO, PAIIMOHATFHOE
YUCJIO, MHOXKECTBO PpAIMOHATBHBIX YHCEJ, TeOMETPUUYECKass WHTEPIpPETAIlusl HATYPaJTbHBIX, IEJIBIX,
palMOHAIBHBIX;

* IOHUMATh B OOBSICHATH CMBICIT TIO3UITMOHHOM 3alMCH HATYPaJbHOTO YHUCIIA,

* BBINOJHATh BBIYMCIIEHUSA, B TOM YHUCJE C HCIOJb30BAHUEM NPUEMOB PAIMOHATIBHBIX BBIYHUCICHHM,
000CHOBBIBATH AJITOPUTMBI BBHITIOJTHEHUS ICHCTBUH;

* HCIOJIB30BaTh MPU3HAKK ETMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cyMMbl 1 TpOU3BEACHUST YUCEN TIPH
BBITIOJTHEHUH BBIYUCIICHUN W PEIICHUH 3a/1a4, 000CHOBBIBATH MTPU3HAKH JICITUMOCTH;

* BBIIIOJIHATH OKPYIJICHUE PAllMOHATIBHBIX YHCEII C 3aJaHHOM TOYHOCTBIO;

* YIOPSIZIOYNBATh YKCJIA, 3aITMCAHHBIC B BUJIE OOBIKHOBEHHBIX M JIECATUYHBIX IPOOEi;

» Haxoauth HOJl u HOK uucen u ucnosib30BaTh UX MPU PEUICHUM 33/13;.

* ONIEPUPOBAThH MOHATHEM MOJYJIb YKCIIA, TEOMETPUYECKAsI MHTEPIPETALIMS MOYJIA YHCIIA.

B noBcenHeBHOM KW3HU U MIPU U3YYEHUH APYTUX MPEAMETOB:

* IPUMEHATH TpaBWiIa MPUOJMKEHHBIX BBIYUCICHUN TPH PEIICHUHM MPAKTUYCCKUX 33/lad U PEIICHUU
3a/1a4 IpYrux y4yeOHbIX IPEIMETOB;

* BBINOJIHATH CPABHEHHE PE3YyJbTATOB BBIYMCICHUU IPU PEIICHUM MPAKTHYECKUX 3a/1ad, B TOM YHCIIE
MPUOJIM)KEHHBIX BBIUMCIICHU;

* COCTaBJIATh YMCJIOBBIC BBIPAKEHUS M OLICHUBATh WX 3HAYCHHUS MPU PEUICHUM MPAKTUYECKUX 3a7ad U
3a/1a4 U3 APYrux yueOHbIX MPEIMETOB.

YpaBHeHns 1 HEPAaBEHCTBA

* OnepupoBaTh NOHATUSMU: PABEHCTBO, YNCIOBOE PABEHCTBO, YPaBHEHUE, KOPEHb YPAaBHEHUS, PELICHUE
YpaBHEHUS1, YUCIOBOE HEPABEHCTBO.

CraTucTHKAa U Teopusi BepOSITHOCTEl

* OnepupoBaTh MOHATHAMH: CTOJIOUAThle W KPYroBble AWArpaMMbl, TaONIWIbI TaHHBIX, CpeAHEe
apupMeTHIecKoe,

* U3BJIEKaTh, HH(POPMALIHIO, IPEICTABICHHYIO B TaOIUIaX, HA IUarpaMMax;

* COCTABJISITh TAOJIUIIBI, CTPOUTH AUArPAMMBI HA OCHOBE JaHHBIX.

B noBcenHeBHOM )XU3HU U TIPU U3YUEHUU APYTUX MPEAMETOB:

* U3BJICKaTh, UHTEPIPETUPOBATH U MPeoOPa30BbIBaTh MHGOPMAIUIO, TIPEICTABICHHYIO B TaOIUIAX U HA
JUarpaMmax, OTpaKarollyr0 CBOMCTBA U XapaKTEPUCTUKU PEATbHBIX MTPOLIECCOB U SIBJICHUM.

TekcToBBIE 321291

* Pemiath mpocCThI€ U CIOKHBIE 33/1a4U PA3HBIX TUIOB, a TAKXKE 33J]a4H MOBBIIIEHHON TPYIHOCTH;



* HCIOJBh30BaTh pPAa3HbIC KpPaTKUE 3alHMCH KAaK MOJETH TEKCTOB CIIOKHBIX 3a1ad Jjs MOCTPOCHHS
MTOUCKOBOW CXEMBI U PEIICHHUS 33134,

* 3HaTh U MPHUMEHATH 00a crocoba MoucKa pemeHus 3a1a4 (0T TpeOOBaHUS K YCIOBHUIO U OT YCIOBHSI K
TpeOOBaHUIO);

* MOJICIIMPOBATH PACCYKICHUS TIPH MTOWCKE PEIICHUS 3a/1a4 C IIOMOIIBIO Tpad-CXeMBbI;

* BBIJICIIATH JTAIbl PEHICHUS 331a4U U COICPKaHUE KaXKI0T0O JTara;

* HHTEPIPETUPOBATH BHIUNCIUTEILHBIC PE3YIbTAThI B 33/1a4¢€,

* AHAIM3UPOBATH BCEBO3MOKHBIC CUTYAIIMH B3aMMHOTO PACIIOJIOKEHUS JIBYX OOBEKTOB M U3MEHEHUE X
XapaKTePUCTHK MPH COBMECTHOM JIBWKCHHH (CKOPOCTh, BPEMsI, PACCTOSIHHE) NPH PEIICHUM 3a7ad Ha
JBUKCHHE IBYX OOBEKTOB KaK B OJIHOM, TaK M B IPOTHUBOTIOJIOKHBIX HAIIPABJICHUSX;

* HCCJICIOBATh BCEBO3MOXKHBIC CHUTYallMW MPH PEIICHUM 337ad Ha JBMDKCHUE TI0 PEKe, paccMaTpUBaTh
pa3HbIC CHCTEMBI OTCYECTA;

* pemraTh pa3HoOOpa3HbIE 33aY «HA YaCTH,

* pemmath ¥ 00OCHOBBIBATH CBOE peEIIeHUE 337a4 (BBIACISATh MAaTEMATHYECKYI0 OCHOBY) HAa HAXOXJCHUE
YacTH YHCJIa M YKCJa [0 €ro YacTH Ha OCHOBE KOHKPETHOTO CMBICIA JPOOHU; OCO3HABaTh U OOBSACHATH
WJICHTHYHOCTh 3a/1a4 Pa3HBIX THUIIOB, CBS3BIBAIOIIMX TPU BEIMYMHBI (HA padoOTy, HAa TOKYIKH, Ha
JIBUKCHHE); BBIJICIATh 3TH BEIIMYMHBI M OTHOIICHUS MEXTy HUMH, IPAMCHSITh UX MPHU PEIICHUH 3a]1aY,
KOHCTPYHPOBATh COOCTBEHHBIC 33/Ia4H YKa3aHHBIX THUIIOB.

B moBceiHEBHOM KU3HU U NTPH H3YICHUH JIPYTHX TPEIMETOB:

* BBIJICJISITH TPU PEIICHUU 337ad XapaKTEPUCTUKH PacCMaTpPUBAEMOW B 3ajaue CUTYAI[MH, OTJIMYHBIC OT
peabHBIX (T€, OT KOTOPBIX aOCTParupoBaIIMCh), KOHCTPYHPOBATh HOBBIC CHTYallMH C YYETOM OSTHX
XapaKTEePUCTHK, B YACTHOCTH, IPU PEIICHUH 3a/1a49 Ha KOHIICHTPAIIUH, YIUTHIBATh TUIOTHOCTh BEIIECTBA;

* pemarh W KOHCTPYHPOBATh 3aJ]add HAa OCHOBE PACCMOTPCHHS PEAbHBIX CHTYallnid, B KOTOPBIX HE
TpeOyeTCsl TOYHBIN BBIYUCITUTEIBHBIA PE3YIIbTAT;

* pemaTh 3a/1a41 Ha JBM)KEHHUE 10 PEKe, pacCMaTpUBasi pa3HbIe CHCTEMBI OTCYETA.

Harasignasi reomerpus

I'eomerpuueckne purypsl

» l3BiekaTb, WHTEPIPETUPOBATh M NPEOOpPa3OBBIBATH HMHPOPMAIMIO O TEOMETPUYECKUX (QHUTypax,
MPEJCTABIICHHYIO Ha YePTEkKaxX;

* U300pakaTh M3y4aeMbie (GPUTYPHI OT PYKH U C IOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

N3mepennsi u BHIYHCIEHHSA

* BBITIOJIHATD U3MEPCHUE JJTUH, PACCTOSIHUHN, BEJIMYWH YIIIOB, C IIOMOIIBIO HHCTPYMEHTOB JUTSI U3MEPEHHI
JUTUH | YTJIOB;

* BBIUUCIIATH IUIONIATU TMPSMOYrOJbHUKOB, KBaJIpaTOB, OOBEMBI MPSMOYTOJIBHBIX IapauICICIUIe/IOB,
KyOOB.
B noBceqHEeBHOM JKU3HU U TTPU U3YYCHUHU APYTHX TPEAMETOB:

* BBIYKCIISITH PACCTOSTHUS HA MECTHOCTH B CTaHAAPTHBIX CUTYAIMSX, TUIOIIAIN YYACTKOB MPSMOYTOJILHON
(hopMbI, 00bEMBI KOMHAT;

* BBITIOJIHSTH IPOCTEHUIIINE IIOCTPOCHHUSI HA MECTHOCTH, HEOOXOMMbIC B PEATbHOU JKU3HU;

* OIICHUBATH Pa3MEpPbI pEATbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.
Hcropust MmaTeMaTuKu

» XapakTepu3oBaTh BKJIAJ BBIJAIONIUXCS MATEMAaTUKOB B pPa3BUTHE MATEMAaTUKH W WHBIX HAayYHBIX
obmnacTei.
BoinyckHuK HayunTess B 7-9 kiaccax ([ MCIONB30BaHHMS B TOBCEJHEBHOW KM3HH U
obecrnevyeHrs BO3MOKHOCTH YCIEIIHOTO MPOJA0KeHUs: 00pa3oBaHus Ha 0a30BOM YPOBHE)

DJieMeHTbI TEOPUU MHOKECTB 1 MATEeMaTH4YeCKO JIOTUKHU

« OnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSMHU: MHOXKECTBO, DJIEMEHT MHOXXECTBa, MOJMHOMXECTBO,
MIPUHAJICKHOCTB;

* 33]]TaBaTh MHOXKECTBA MEPEUUCICHUEM UX DIIEMEHTOB;

* HAXO/IUTh TepeceueHne, 00bEeAMHEHNE, TIOIMHOKECTBO B MPOCTEUIITNX CUTYAIUSX;

* OTIEpUPOBATH Ha 0230BOM YPOBHE MOHITHIIMHU: OIPE/IEICHNEe, aKCHOMa, TeopeMa, J0Ka3aTeIbCTBO;

* IPUBOJIUTH MPUMEPHI M KOHTPIIPUMEPHI TS TTOITBEPXKICHUS CBOUX BBICKA3bIBAHUH.
B noBceaHeBHOM KU3HU U NIPH U3YYCHUH PYTUX TPEIMETOB:



* UCTIOJIL30BATh TpaUuecKoe MPeACTaBICHUE MHOKECTB JJISI OMTUCAHMS PEATBbHBIX MPOIIECCOB U SBIICHHM,
MIPY PEIICHUH 337249 JPYTUX yIeOHBIX TPEIMETOB.

Yucaa

« OnepupoBarh Ha 0a30BOM YpOBHE MOHITHSIMH: HATYPAIBHOE YHCIIO, IEJI0€ YUCIIO, OOBIKHOBEHHAs
Ipo0b, AecsaTudHas ApoOb, CMemaHHas IpOoOb, palOHATBHOE YHCIO, apu(PMETUYSCKUH KBaIpaTHBIN
KOpEHb;

* MCIIOJIB30BaTh CBOMCTBA YUCEN U NPABUJIA JCHMCTBUM IIPU BBIIIOJHEHUN BBIYUCIICHUN;

* UCIOJIb30BaTh MPU3HAKK AETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUHM BBIYMCICHUM U PEIICHUU
HECJIOXKHBIX 3a71a4;

* BBITIOJIHSATH OKPYTJICHHUE PAIMOHAIBHBIX YACET B COOTBETCTBUU C MPABHIIAMH;

* OIICHUBATh 3HAYCHUE KBAJPATHOTO KOPHS U3 TIOJIOKUTEIIBHOTO LIEJIOT0 YHCIIa;

* pacro3HaBaTh PAlMOHAIBHBIC U UPPALIMOHATILHBIC YHCIIA;

* CpaBHUBATh YHCIIA.

B noBceHeBHOM )XU3HU U TIPU U3YYEHUU APYTHUX MPEAMETOB:

* OIICHUBAThH PE3YJIbTATHI BHIYUCIICHUM MPU PEIICHUN NMPAKTUUECKUX 3a/1a4;

* BBITIOJIHSITH CPABHEHUE YHUCEIT B PEATHHBIX CUTYAIIUSIX;

* COCTaBJISITh YMCIIOBBIC BBHIPAKECHHS MPU PEIICHUM MPAKTUYECKUX 3a/a4d M 3a7ad U3 JIPYrux YIeOHBIX
MPEAMETOB.

To:kaecTBeHHBbIE MPEOOPA30OBAHUSA

* BEITIONHATE HECHOXKHBIE MPeoOpa3oBaHUs I BBIYUCICHUS 3HAUYCHUM YHUCIIOBBIX BBIPAKEHUH,
COJIEpXKAIUX CTETICHH C HaTypaJIbHBIM MOKA3aTelIeM, CTETICHH C IEIbIM OTPHUIIATEIbHBIM MTOKa3aTeNIeM;

* BBINOJHATH HECJOXXHBIC MPeoOpa3oBaHMUsS 1EIBIX BBIPAKEHUN: PACKPbIBAaTh CKOOKH, MPUBOJIUTH
MoJ0OHBIE CaracMble;

* WCIIOJIH30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXXEHHs (KBaapaT CyMMBbI, KBaJpaT Pa3HOCTH, Pa3HOCTh
KBaJpaTOB) JUIsl YIPOIICHUS BBIYMCICHUHN 3HAaUYEHUH BBIPAKCHHI;

* BBINOJHATH HECIOXKHbIE MpeoOpa3oBaHMsl IPOOHO-TMHEHHBIX BBIPAKEHUH U BBIPAKEHUH C
KBaJPaTHBIMU KOPHSMH.

B noBcenHEBHOM )XU3HU U IPU U3YYEHUU APYTUX MPEAMETOB:

* IOHUMATh CMBICJI 3aIIUCH YHCJIa B CTAHJAPTHOM BUJIE;

* OTIEpUpPOBATH Ha 0A30BOM YpPOBHE MOHITHEM «CTaHJAPTHAs 3aMKCh YUCIIA.

YpaBHeHUs] M HEPABEHCTBA

» OnepupoBaTh Ha 06a30BOM ypOBHE MOHSATHSIMH: PaBEHCTBO, YHUCIOBOE PaBEHCTBO, YpaBHEHHE, KOPEHb
YPaBHEHUS, PEIICHUE YPABHEHUS1, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHHE HEPABEHCTBA;

* pemiaTh JUHEHHBIE YPaBHEHHsS M YPAaBHEHMS, CBOJMMBIC K JMHEHHBIM C MOMOILBIO TOXIECTBEHHBIX
npeoOpa3oBaHMiA;

* pelIaTh KBaJApPaTHbIC YPABHEHUS U YPABHEHMS, CBOJUMBIE K KBAaJPATHBIM C IOMOLIBIO TOXKJAECTBEHHBIX
peoOpa3oBaHMIi;

* pemaTh ApoOHO-TMHEHHbIE YPABHEHHUS,

* pelarh NpoCTeiine HppauuoHaIbHbIE YPABHEHUS BUJIA , ;

* pelaTh ypaBHEHUS BUA ;

* pelaTh YpaBHEHHsI CIIOCOOOM Pa3IOKEHUS HA MHOXKUTEN U 3aMEHbI IIepEMEHHOM;

* UCTIOJIb30BaTh METOJ MHTEPBAJIOB IS PEIICHUS LIETBIX U IPOOHO-PAIIMOHATILHBIX HEPABEHCTB;

* pelaTh JMHEWHbIE YPaBHEHUSI 1 HEPABEHCTBA C MapaMeTpaMUu;

* pelIaTh HECIOXKHbIE KBAJAPAaTHBIE YPABHEHUSI C TApAMETPOM;

* pelIaTh HECI0KHbIE CUCTEMBI JIMNHEWUHBIX YPABHEHU C MTapaMeTpamu;

* pelIaTh HECIOKHbIE YPABHEHUS B LIEIIBIX YHCIIAX.

B noBcenHeBHOM )XU3HU U IPU U3YUEHUU APYTUX MPEAMETOB:

* COCTaBJIATH U pelIaTh JUHEHHBIE U KBAJPATHBIE YPABHEHUS, YPABHEHUS, K HUM CBOJISLIUECS,

CUCTEMBbI JIMHEHHBIX YPaBHEHHM, HEPABEHCTB MPH PEIICHUH 33/1a4 IPYTUX y4EOHBIX MTPEIMETOB;

* BBITMOJTHATH OI[EHKY MPAaBAOIOI00HS pe3ylbTaTOB, MOTy4aeMbIX IPHU PEIICHUN JTMHEWHBIX U
KBaJPAaTHBIX YPAaBHEHUI W CHUCTEM JIMHEWHBIX YPaBHEHMM M HEPABEHCTB IMpHU PEIICHUH 3ahad JIPYrux
y4eOHBIX MPEIMETOB;

* BBIOMpaTh COOTBETCTBYIOIIWE YypPAaBHEHHUsS, HEPABEHCTBA WM WX CHUCTEMBI JUIsI COCTaBIICHUS
MaTeMaTH4eCKOM MOJIENH 3aJaHHOM peaibHOM CUTyalluy WU IPUKIAIHON 3a/1a4H;



* yMETh HHTEPHPETUPOBATH MOJYYEHHBIH IIPU PEHIEHUM YpPAaBHEHMs, HEPABEHCTBA WJIH CUCTEMBI
pe3yJbTaT B KOHTEKCTE 3aJaHHON PEAJIbHOW CUTYalluU WU IMIPUKIIAJHON 3a1a4u.

DyHKUUHA

« Haxoauth 3HaueHne GyHKIUH 110 33]aHHOMY 3HAYECHHUIO apTyMEHTa;

* HAXOUTh 3HAYCHUE apryMEHTa 110 33JaHHOMY 3HaYCHUIO (DYHKIIUU B HECIOKHBIX CUTYaIIUAX;

* OIpENeNATh IOJIOKEHUE TOUKM II0 €€ KOOpAMHATaM, KOOpPJAMHAThl TOYKU IO €€ IOJIOXKEHHIO Ha
KOOPJIMHATHOM TJIOCKOCTH;

* 10 rpaduKy HAXOJUTHh OOJIACTH ONpEAETCHHS, MHOXKECTBO 3HAYCHUH, HyTU (DYHKIMH, POMEKYTKH
3HAKOMOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHUs W YObIBaHHs, HAuOOJIbIIee W HaWMEHbIIEe 3HAUYCHUS
byHKIWH;

* CTPOUTH rpadpuK TMHEHHOW, KBaApaTHIYHON (YyHKIHUU; 0OpAaTHON MPOTIOPIUOHATBHOCTH;

* TIPOBEPSITH, SIBIISCTCS JM JaHHBIN rpaduk rpagukoM 3amaHHON (QyHKIMU (JTMHEHHOW, KBaApaTHYHOM,
00paTHOM MPONOPIHOHATIBHOCTH);

* OTIpeAETATh NPUOIMKEHHbIE 3HAUYCHHS] KOOPIMHAT TOUYKU NepecedeHus rpapuKoB GYHKINT;

* onepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSMU: IOCJIEI0BATEIBbHOCTh, apu(mMeTnyeckas nporpeccus,
reoMeTpHuuecKas porpeccus;

* pelaTh 33a4d Ha MPOTPECCUH, B KOTOPBIX OTBET MOKET ObITh MOJYYEH HETOCPEICTBEHHBIM MOACYETOM
6e3 npuMeHeHus Gopmy.

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX TPEIMETOB!

* HCMOJBb30BaTh TIpaUKu peajJbHBIX IPOIECCOB M 3aBUCUMOCTEH [UIsl ONpENeNIeHHs HUX CBOMCTB
(HanOospliue W HAMMEHbIIME 3HAYEHUs, TPOMEXYTKU BO3pacTaHUs U yObIBaHUSA, OO0IaCTU
MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAUEHUH U T.11.);

* ICIOJIb30BaTh CBOMCTBA JMHEHMHONW (YHKIMU U ee TpaduK MpH pelIeHuH 3a1ad U3 JIPYrux ydeOHbIX
MIPEeIMETOB.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

« lIMeTp mpeacTaBiE€HUE O CTAaTUCTUYECKUX XapPAKTEPUCTHUKAX, BEPOATHOCTH CIy4allHOrO COOBITHS,
KOMOMHATOPHBIX 3a7a4ax;

* pemath npocTeiine KOMOMHATOPHBIE 3314l METOJIOM IIPSMOr0 ¥ OPraHU30BAHHOTO Nepedopa;

* IPEACTaBIIATh JAHHBIE B BUJE TaOIUIL, AUarpaMMm, rpa(ukos;

* YUTaTh MHGOPMAITUIO, TIPEICTABIICHHYIO B BUIC TaOJIHIIBI, TUArPaMMBbl, Tpaduka;

* OIIPEJEIIATh OCHOBHBIE CTATUCTUUECKUE XapaKTEPUCTUKHI YUCIOBBIX HAOOPOB;

* OLICHUBATh BEPOSATHOCTb COOBITUS B IIPOCTEHILINX CIIydasix;

* UIMETh IPEACTaBJICHUE O POJIM 3aKOHA OOJIBLINX YUCE B MACCOBBIX SIBJICHUSAX.

B noBceaHeBHOM KU3HU U NIPU U3YYECHUH IPYTUX IPEIMETOB!

* OLIEHUBATh KOJIMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM IIepedopa;

* UIMETh IPEACTaBJICHUE O POJIU MPAKTHUECKHU TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI;

* CpaBHUBaTb OCHOBHBIC CTaTUCTUYECKUE XapAKTEPUCTUKH, IIOJIyYEHHBIE B IPOLIECCE PEIICHUs
IIPUKIIAIHOM 3a/1a4k, U3YYECHHUsI PEAIBHOTO SIBJICHMS,

* OLICHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUM U SBJICHUN B HECIOXKHBIX CUTYALIUAX.

TexcToBBIC 327291

« PemiaTh HeCJI0XKHBIE CIOKETHBIE 3a7]a4l pa3HbIX TUIIOB Ha BCe apu(MeTHUECKUe 1eHCTBUS;

* CTPOMTbH MOJIENb YCIOBHS 331a4M (B BUJIE TaOIUIbl, CXEMbI, PUCYHKA WJIM YPaBHEHUs), B KOTOPOU JaHBI
3HAUEHUS ABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJINYUH, C LEJIBIO IOMCKA PELICHUS 3a1a4U;

* OCYILECTBJIATH CHOCOO MOMCKAa pelieHHs 3aJadyd, B KOTOPOM PACCYKJIEHHE CTPOUTCS OT YCIOBUS K
TpeOOBaHMIO WIIM OT TPEOOBAHUS K YCIOBHIO;

* COCTaBJIIATH IUIAH PELICHUS 3a1a4U;

* BBIJICTIATH JTallbl PEIICHUS 3a/1a4H;

* HMHTEPIPETUPOBATH BBIYMCIUTENIBHBIE DPE3YyNbTaThl B 3ajade, HMCCIEAO0BATh IOJIYYEHHOE pEIICHHE
3a]1a4H;

* 3HaTh pa3Inyhe CKOpOCTel 0OBEKTa B CTOSIUEH BOJIE, IPOTHUB TEUEHUS U IO TEUECHHUIO PEKH;

* pelaTh 33Ja4d Ha HAXOXKJCHHE YaCTH YUCJIa ¥ YUCIIA 110 €r0 YacTH;

* pemaTh 3aJaud pa3HbIX TUIOB (Ha pabOTy, HA MOKYIKHU, HA JBWKEHHE), CBA3BIBAIOIINX TPH BEIHYHHBI,
BBIJCIIATH ATH BETMYUHBI U OTHOLIEHUS MEKY HUMU;



* HaxOJIUTh IPOLEHT OT YMCJIA, YUCIO IO MPOLEHTY OT HEro, HaXOJWUTh IMPOLEHTHOE CHWKEHUE WU
IIPOLIEHTHOE MOBBILICHUE BETUYHHBI,

* pelaTh HECTIOKHBIE JIOTHUYECKUE 3a/1a4l METO/I0M PACCYKICHUM.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IPEIMETOB!

* BBIJIBUraTh T'MIIOTE3bl O BO3MOKHBIX IPEJCIIbHBIX 3HAUEHUSX HCKOMBIX B 3aJadye BEIMUYMH (JeJ1aTh
HMPUKUIKY).

I'eomeTrpuueckue purypsi

« OnepupoBatb Ha 0230BOM YpOBHE HOHATHIMU T€OMETPUUYECKHUX (PUTYD;

* U3BJICKATh HHPOPMALIMIO O TEOMETPHUECKUX (PUTypax, MPeCTABICHHYIO Ha YePTEkKaxX B IBHOM BH/IC;
 MPUMEHATH JUIsl PEIICHUs 3a7ady TeOMETpPHUYECKHe (aKThl, €CIIM YCIOBUS WX NPUMEHEHHS 3aJaHbl B
SBHOH opme;

* pelaTh 331a4d Ha HAXOXKJEHHE F€OMETPUUECKUX BEJIMYUH 110 00pa3liaM WM alrOpUTMaM.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUH IPYTUX IPEIMETOB!

* HCIIOJIb30BAaTh CBOMCTBA TN€OMETPUYECKUX (Uryp Ul PELIEeHHs TUIOBBIX 3a/ad, BO3ZHUKAIOUIUX B
CUTYaIUSX MOBCEHEBHON KU3HU, 331a4 MPAKTUYECKOTO COJIEP KAHMUSL.

OTHomIEeHHNs

» OnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUSIMU: PAaBEHCTBO (UTYp, paBHbIE (PUTYPHI, PABEHCTBO
TPEYroJbHUKOB, MAapajIeIbHOCTh MNPAMBIX, NEPIEHIUKYISIPHOCTh MPSAMBIX, YIJIbl MEXIY HpPSIMBIMHU,
MEePIEeHIUKYIISAP, HAKIOHHAs, TPOEKIHUS.

B noBceaHeBHOM KU3HU U IPH U3Y4EHUU IPYTUX MPEIMETOB:

* UCTIOJIb30BaTh OTHOILIEHUS JJISl PELICHUS MPOCTEUIINX 3a/1a4, BOSHUKAIOIINX B pealbHON KU3HU.
N3mepenus n BbIYUCIEHUS

* BBINOTHATE U3MEpEHHE UIUH, PACCTOSHUM, BETUUHH YTJIOB, C TIOMOIIBIO HHCTPYMEHTOB JUISl U3MEPEHUN
JUIMH U YTJIOB;

* NPUMEHATh (OpMyNIbl MEpPUMETPa, IUIOMAAM M 00beMa, IUIOMIAJM IOBEPXHOCTH OTIEIBHBIX
MHOTOI'PaHHHUKOB ITPU BBIYUCIICHHX, KOT'/Ia BCE JaHHBIE UMEIOTCS B YCIOBUH;

* IpuMeHsTh Teopemy IIudaropa, 6a3oBble TPUTOHOMETPUUYECKHE COOTHOIICHUS JUIsl BBIYMCIIEHUS JUINH,
pacCTOSIHUMI, TIIOMAACH B MPOCTEUIIUX CIydasiX.

B noBceHEBHOM KU3HU U IIPU U3YYEHUU APYIHX IPEAMETOB!

* BBIUUCIIATh PACCTOSHUS HA MECTHOCTH B CTaHJAPTHBIX CUTYyalUsX, IUIOIIAAN B MPOCTEHIINX CiIydasx,
IPUMEHATH (POPMYJIBI B IPOCTEHIINX CUTYALUSIX B TIOBCEJHEBHOMN KU3HU.

I'eomeTpuyeckue nocTpoeHust

« M300paxars TUNOBBIE IUIOCKHE GUIypbl U (GUIYpbl B IPOCTPAHCTBE OT PYKH M C IOMOILBIO
MHCTPYMEHTOB.

B noBceHEeBHOM KU3HU U IIPU U3YYEHUU APYIHX IPEAMETOB:

* BBIIIOJIHATH IPOCTEHIINE OCTPOSHHUS HA MECTHOCTH, HEOOXOIMMBbIE B peaJIbHON KU3HH.
I'eomeTpuyeckune npeodpazoBaHus

« Ctpouts (purypy, CAMMETPHUHYIO JaHHOM (PUTrype OTHOCUTEIIBHO OCH U TOYKH.

B noBceHeBHOM KU3HU U IIPU U3YYEHUHU APYIHX IPEAMETOB:

* Pacro3HaBaTh JIBUXKEHHUE 0OBEKTOB B OKPYKAIOILIEM MUPE;

* pacro3HaBaTh CHMMETPUYHbIE (PUTYPBI B OKPY>KAIOLIEM MHUPE.

BexkTopsl 1 KOOPAMHATHI HA IIOCKOCTH

« OnepupoBarh Ha 0a30BOM YpOBHE MOHSTUSMHU BEKTOP, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOpa Ha
YHCII0, KOOPAUHATBI Ha TNIOCKOCTH;

* OIIpENEIATh NPUOIKEHHO KOOPAMHATHI TOUKHU IO €€ M300pakKeHUI0 Ha KOOPAUHATHOM TNIOCKOCTH.

B noBceqHeBHOM KU3HU U IPH U3YYEHUH IPYTUX IIPEIMETOB:

* UCIOJIb30BaTh BEKTOPBI JJIsl PELIEHUS NMPOCTEHIINX 3a/1ad Ha ONPEIECIIEHUE CKOPOCTH OTHOCHTEIBHOIO
JBUKCHUS.

Hcropust MaTeMaTHKHU

» OnuceIBaTh OTIENIBHBIE BBIJAIOLINECS PE3YIbTAThl, MOJYYEHHBIE B XOJ€ Pa3BUTUS MATEMAaTHKU Kak
HayKU;

* 3HaTh NPUMEPHl MATEMAaTUYECKUX OTKPBHITHMI U MX aBTOPOB, B CBSA3M C OTE€YECTBEHHOM M BCEMHUPHOMU
HCTOPUEN;

* IOHUMAaThb POJIb MaTeEMaTUKHU B pa3BuTuu Poccun.



MeToabl MaTEMATHKHI
* Be1ObupaTh moaxoAsmuii N3y4eHHBIA METOT TSI PEIICHUS] N3YYCHHBIX TUIIOB MaTEMaTHICCKHIX 33]1a4;
» IIpuBoauTh mIpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B OKpYXKAIOLIEH ICUCTBUTEIBHOCTH U
IIPOU3BEACHUAX UCKYCCTBA.

BbhINnyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCH B 7-9 Kjaccax sl YCIEUTHOTO MPOA0HKEHUS
o0Opa3oBaHus HA YriyOJIEHHOM yPOBHE
DJIeMeHThI TeOPHH MHOKeCTB 1 MATEeMaTH4eCKOIl JTOTHKH
* CB00OO/IHO OMIEpUPOBATH MOHATHAMHU: MHOXECTBO, XapaKTEPUCTHUKH MHOXECTBA, SJIEMEHT MHOXKECTBA,
IIyCTO€, KOHEYHOE€ M OECKOHEYHOE MHOYKECTBO, II0JMHOXKECTBO, IPUHA/IEKHOCTb, BKIIIOUEHUE,
PaBEHCTBO MHOXECTB, CIIOCOOBI 3aJJaHHE€ MHO>KECTBA;
* 33/1TaBaTh MHOYKECTBA Pa3HBIMU CIIOCOOAMU;
* IPOBEPATH BHINIOJHEHUE XapaKTEPUCTUYECKOTO CBOMCTBA MHOKECTBA;
* CBOOOJIHO OMNEPUPOBATh TMOHSATHUAMU: BBICKA3bIBAHWE, HCTHHHOCTh W JIO)KHOCTH BBICKA3bIBAHUS,
CJIOKHBIE U MPOCTHIC BHICKA3bIBAHMSI, OTPUIIAHNE BHICKA3bIBAHHI; HCTUHHOCTD U JIOKHOCTh YTBEPKICHUS
W €ro OTpUIIAaHUs, OlEpalid HaJ BBICKA3bIBAHUSIMU: W, WJH, HE; YCIOBHBIC BBICKA3BIBAHUS
(MMIUIMKaLun);
* CTPOUTH BBICKA3bIBaHUS C UCIIOJIb30BAHUEM 3aKOHOB areOphl BHICKAa3bIBAHUM.
B noBcenHeBHOM XU3HU U TIPU U3YYEHUU APYTHUX MPEAMETOB:
* CTPOUTH pacCyKJIEHUS Ha OCHOBE MCIIOJIb30BaHUsI MPABUJI JIOTUKH;
* UCIOJIb30BAaTh MHOECTBA, ONlEpallMi C MHOKECTBaMHM, X rpauueckoe NnpeacTaBieHue Ui OMHCaHus
peaJIbHBIX MTPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 IPYTUX y4EOHBIX PEAMETOB.
Yucaa
* CB00O/HO OmMepUpOBaTh MOHATUSMU: HATypalbHOE YMCIO, MHOKECTBO HATypallbHbIX UYHCEN, LEN0e
YHCII0O, MHOKECTBO LEJIbIX 4YHCEN, OObIKHOBEHHas Jpo0b, AecATHYHAas JApoOb, CMEUIaHHOE YHCIIO,
palMOHAIBHOE YHMCIJIO, MHOKECTBO PALMOHAIBHBIX YUCEN, UPPALMOHAIBHOE YUCIO, KOPEHb CTENEHU II,
NEUCTBUTEIBHOE YHMCIIO, MHOXKECTBO JIEMCTBUTENBHBIX YHCEN, T'E€OMETPUYECKAs] HWHTEpHpeTalus
HaTypaJbHBIX, LEJbIX, PALIMIOHAIBHBIX, JEHCTBUTEIbHBIX YUCEN;
* IOHUMATh U OOBSACHATH PA3HUILY MEXKTY MO3ULIMOHHON U HEMO3UIIMOHHOM CHCTEMaMH 3aIIUCH YHCelT;
* IEPEBOAUTH YHCIIA U3 OJJHOU CUCTEMBI 3alUCH (CUCTEMBI CUUCIIEHHUS) B IPYTYIO;
* JOKa3bIBaTh M UCIOJIb30BaTh MPU3HAKU IETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbI 1 Tpou3BeAeHUA
YKCeJl NIPY BBIITOJIHEHUH BBIUYMCIICHUHN U PELICHUH 33/1a4;
* BBINOJIHATH OKPYIVIEHUE PAllMOHAJIBHBIX U UPPALMOHAIIBHBIX YUCEI C 3a/IaHHON TOYHOCTBIO;
* CPaBHUBAThH JICUCTBUTEIbHBIC YHCIIA PA3HBIMU CIIOCO0AMU;
* YIOPSA0YMBATH YKCIIA, 3aMIMCAaHHbIC B BUJIE OOBIKHOBEHHOHW U AECATUYHON JPOOU, YUCIIa, 3allCaHHbIE C
HCIO0JIb30BaHMEM apU(PMETUUECKOTO KBAJPATHOTO KOPHS, KOpHEH cTerneHu 0oJbiie 2;
» Haxoauth HOJI 1 HOK uucen pa3HpIMu criocoO6aMu ¥ UCTIOIB30BaTh UX MPH PEIICHUH 3a/1a4;
* BBITIOJIHATH BBIYMCIICHUS U TIPE0Opa30BaHUs BBIPAKECHUI, COAEPKAIIUX JEHCTBUTEIbHBIEC YHCIa, B TOM
YHUCJIe KOPHU HATYPAJIbHBIX CTETICHEH.
B noBcenHeBHOM )XU3HU U IPU U3YUEHUU APYTUX MPEAMETOB:
* BBINOJHATH U OOBSICHATH pE3YyJIbTaThl CPABHEHUS pPE3YJAbTATOB BBIUYMCICHUNW TMPU pEIICHUU
MPAKTUYECKUX 3a/ad, B TOM 4YHCJIEe MPHUOIMKEHHBIX BBIYUCICHUN, HCMOJB3ysd pa3Hble CIOCOObI
CpaBHEHUU;
* 3a[UCHIBATh, CPABHUBATh, OKPYTJISATh YUCIIOBBIE IAHHBIE PEATbHBIX BEJIMUMH C UCIIOJIb30BAHUEM PA3HBIX
CUCTEM H3MEPEHUS;
* COCTaBJATh M OIEHUBATh PAa3HBIMU CIMOCOOAMH YHWCIIOBBIE BBIPAKEHHUS MPH PEHICHUH MPAKTUYECKHX
3a/1a4 U 3a/1a4 U3 APYTUX y4eOHBIX MPEAMETOB.
ToxnecTBeHHbIC TPEOOPa30BaAHUA
* CB0OOIHO OTIEPUPOBATH MOHATUSMU CTETICHH C IIETBIM U APOOHBIM MMOKa3aTeNeM;
* BBITIOJIHATH JJ0KA3aTENLCTBO CBOMCTB CTETICHH C IENBIMHU U JPOOHBIMU TIOKA3aTENISIMH;
* ONEepUpoOBaTh TMOHATUSIMH «OJHOUJIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOM NEepeMEeHHOI»,
«MHOTOWIEH C HECKOJBKUMH TEPEMEHHBIMI», KOA(P(OUIIMEHTH MHOTOUJICHA, «CTaHJApTHAs 3aluCh
MHOTOYJIEHA», CTENIEHb OJHOUYJIEHA 1 MHOTOYJICHA;
* CBOOOJTHO BIAAETh MpHUeMaMH MpeoOpa3oBaHus LEIBbIX U JPOOHO-pAIIMOHATBHBIX BRIPAKEHUI;



* BBINOJIHATH PA3J0KEHWE MHOTOWICHOB HAa MHOXXHTEIHM PAa3HBIMH CHOCO0aMH, C HCIHOJIb30BAHUEM
KOMOMHAIMI Pa3IMYHbIX TIPUEMOB;

* HCIIOJIb30BaTh TeopeMy Buera u teopemy, oOpaTHyto Teopeme Buera, s oucka KopHei KBaapaTHOTO
TpexXueHa U JUIsl pelIeHts 3a/1a4, B TOM YMCIIE 3a/1a4 C TapaMeTpaMu Ha OCHOBE KBAJPATHOTO TPEXUWICHA;
* BBIIIOJIHATH JIEJIEHUE MHOTOWIEHAa HA MHOTOWIEH C OCTaTKOM;

* IOKa3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEN U KOPHEU CTEIICHH 11,

* BBIIIOJIHATH [TPE0OPa30BaHuUsl BBIPAKEHU, COIEPIKALUX KBaApaTHbIE KOPHU, KOPHU CTETEHH I1;

* CBOOOZHO OIEPHPOBATH MOHATHSAMH «TOXJIECTBO», «TOXIECTBO HAa MHOMXECTBE», «TOXKICCTBEHHOE
peoOpa3oBaHMEy;

* BBINIOJIHATH Pa3IMyHbIe IPE0OPa30BaHuUs BBIPAXKEHUM, COIEpKAIIX MOTYIIH.

B noBceaHeBHOM KU3HU U IPU U3YUEHUH APYTUX NPEAMETOB:

* BBITIOJHATH MPE0Opa3oBaHusl U JEHCTBHsS ¢ OYKBEHHBIMH BBIPRKCHUSMH, YHCIOBBIE KOA()(UIIHMECHTHI
KOTOPBIX 3allMCaHbl B CTAHAAPTHOM BUJIE;

* BBINOJIHATH IPEOOpPa3OBaHUs PALMOHAIBHBIX BBIPAKEHUH IpPU pPELIEHUM 334ad JAPYruxX YydeOHBIX
MIPEIMETOB;

* BBIIOJHATH MPOBEPKY MPaBAONOJAO0US (PU3NYECKUX U XUMHYECKUX (OpMYd Ha OCHOBE CpaBHEHUS
pa3MEpHOCTEN U BaJIEHTHOCTEH.

YpaBHeHus1 U HePaBEeHCTBA

* CBoOOgHO omepupoBaTh NOHSTUSMH: YpaBHEHHE, HEPAaBEHCTBO, PABHOCWIIbHBIE YpaBHEHUS U
HEpaBEHCTBA, YPaBHEHUE, SIBIISIIOIIEECS CIIEJICTBUEM JIPYrOoro YpaBHEHHMsI, YypaBHEHUS, paBHOCUJIbHBIE HA
MHO>KECTBE, PaBHOCHJIbHbBIE MPpeoOpa30oBaHus ypaBHEHMUIA;

* pemiath pa3Hble BU/Ibl YpaBHEHHUI 1 HEPABEHCTB M UX CUCTEM, B TOM YHCII€ HEKOTOphIe ypaBHeHuUs 3 u 4
CTeNeHel, JpoOHO-pallMOHAIbHBIE U UPPAIlOHATbHBIE;

* 3HaTh TeopeMy Buera /it ypaBHEHMI CTENIEHU BBIILIE BTOPOU;

* IOHUMAaTh CMBICII TEOPEM O PABHOCHJIBHBIX U HEPAaBHOCUJIbHBIX IPEOOPA30BaHUAX YPAaBHEHUH U yMETb
UX J0Ka3bIBaTh;

* BJIA/IETh Pa3HbIMU METOJAaMU PEIICHUs YpaBHEHHH, HEPABEHCTB U UX CHUCTEM, YMETb BBIOMpATh METO]
pereHus 1 000CHOBBIBATh CBOM BBIOOD;

* HCII0JIB30BaTh METOJl MHTEPBAIOB JJIsl PELICHUs HEPaBEHCTB, B TOM 4YUCIIE JPOOHO- PalIOHAIBHBIX U
BKJIIOYAOIIUX B €051 MPPALIMOHATIBHBIC BBIPAXKCHHUS;

* pemiath anredpanvyeckue ypaBHEHHS U HEPaBEHCTBA M UX CUCTEMBI C MapamMeTpaMu aareOpandeckuM H
rpau4ecKuM METOaMHu;

* BJIaJIETh Pa3HBIMU METO/IaMU JI0Ka3aTeJIbCTBA HEPABEHCTB;

* pelaTh ypaBHEHMs B LIENIbIX YUCIIAX;

* 1300pakaTh MHO’KECTBA Ha IUNIOCKOCTH, 33JJaBaéMble YpaBHECHUSIMU, HEPAaBEHCTBAMH M UX CUCTEMaMHU.

B noBceHEeBHOM KU3HU U IIPU U3YYEHUU APYIHX IPEAMETOB:

* COCTaBJIATh M pelIaTh ypaBHEHHWs, HEPABEHCTBA, UX CUCTEMbI IIPU PEIICHUH 3aJad APYIHX Y4eOHBIX
IIPEIMETOB;

* BBINOJIHATH OLICHKY MIPABIONOA00MS PE3yJIbTaTOB, MOJIYYaeMbIX IPU PEIICHUH Pa3InYHbIX YPaBHEHUH,
HEPaBEHCTB U UX CHCTEM IIPH PEIIeHUH 3a]au APYruX y4eOHbIX IPEIMETOB;

* COCTaBJIATh M PEIIATh YPABHEHUS U HEPABEHCTBA C NTapaMeTpaMu IIPU PELICHUHU 3a]1ad JPYruX y4eOHbIX
IIPEIMETOB;

* COCTaBJIATh YPABHEHHE, HEPABEHCTBO WJIM UX CHCTEMY, OIHCBHIBAIOIIME PEAIbHYI0 CUTYaLUI0 WIH
MIPUKIAIHYIO 3a/1a4y, HHTEPIPETUPOBATH IOIYYEHHBIE PE3YJIbTATHL.

DyHKUUH

* CB0OOAHO OMNEpPHPOBATH MOHATUSMHU: 3aBHUCUMOCTb, (DYHKIIMOHANbHAs 3aBUCUMOCTb, 3aBUCUMas U
He3aBUCUMasl NepeMEeHHbIe, (YHKIUS, CocoObl 3aaHusd (YHKLUMH, apryMEHT W 3HauyeHue (QyHKIMH,
o0nacTh oOmpeneneHuss M MHOXECTBO 3HAueHWs (DYyHKUUH, HyIM (QYHKIUH, T[POMEXKYTKH
3HAKOMOCTOSIHCTBA, ~ MOHOTOHHOCTh  (yHKIMM,  HaumOojblllee W  HAaUMEHbIIEE  3HAYEHU,
YEeTHOCTH/HEYETHOCTh  (DYHKLMHU, TEPHOAMYHOCTh (YHKUUH, Tpaduk (GYHKIUM, BepTUKaIbHAas,
TOpPU30HTAJIbHAs, HAKIIOHHASI aCUMIITOTHI; TpadUK 3aBUCUMOCTH, HE sIBIISOLIecs (GyHKIneH,

* CTpOUTH IpaduKku (YHKIUI: JTUHEHHOHN, KBaJpaTUYHOM, NpOOHO-TMHEWHON, CTENEHHON NMpH pa3HBIX
3HAUEHUSAX [T0KA3aTelsl CTENEHN;

* HCTIOJIB30BaTh peoOpa3oBaHus rpaduka GyHKIIUU AT TOCTPOEHUS rpaduKoB GYHKIUI ;



* aHAJIM3UPOBATH CBOMCTBA (DYHKUIMN U BUJI rpadyKa B 3aBUCUMOCTH OT [aPaMETPOB;

* CBOOOJHO ONEPUPOBATH TMOHATHAMHU: IOCIEIOBATEIBLHOCTh, OTPAaHHUYCHHAS TOCIIEIO0BATEIBHOCTS,
MOHOTOHHO BoO3pacTaromias (yObIBaroliasl) IOCJIEJOBATEIbHOCTh, IMpENea IOCIEA0BATEIbHOCTH,
apupMeTHyecKass IPOTpeccusi, TEeOMETPHYECKass MpOTpeccusi, XapaKTEPUCTUYECKOE  CBOICTBO
apupMeTHIECKOi (TeOMETPUYECKON) MPOTPECCHH;

* UCIOJB30BATh METOJI MaTeMaTUYEeCKON WHAYKIUH Ui BBIBOJA (OPMYII, TOKa3aTeIbCTBA PABEHCTB U
HEPaBEHCTB, PEIIECHU 33]1a4 Ha JAEIUMOCTb;

* HCCJEeI0BaTh MOCIE10BATENbHOCTH, 3a/laHHbIE PEKYPPEHTHO;

* pemaTh KOMOMHUPOBAHHBIE 321241 HA apU(PMETHIECKYIO U TEOMETPUUIECKYIO IIPOTPECCHH.

B noBcenHEeBHOM KU3HU U TTPU U3YYCHUU APYTHX TPEAMETOB:

* KOHCTPYHpPOBAThb M HCCIENOBATh (YHKIUH, COOTBETCTBYIOIIME PEAbHBIM IPOIIECCAaM U SIBJICHUSM,
HMHTEPIPETUPOBATH MOJYYEHHBIE PE3YIbTAaThl B COOTBETCTBUM CO CHELU(PUKON UCCIIEyeMOTo Ipolecca
WIIH SIBJICHUS;

* HCTIOJIH30BATh TPaPUKH 3aBUCUMOCTEH JUTS UCCIIEI0OBAHUS PEATbHBIX MTPOIECCOB U SBIICHUI;

* KOHCTPYHpPOBaTh M HCCIEeNOBaTh (YHKIUU TPH pPEIIeHHH 3a7ad JPYruxX y4eOHBIX IPEeIMETOB,
WHTEPIPETHUPOBATH MOJIYIEHHBIC PE3YJIbTATHl B COOTBETCTBUH CO CIIEIU(PHUKON yIeOHOTO MpeaMeTa.
CTaTHCTHKA U TeOpPHUsI BEPOSITHOCTEH

* CBOOOTHO OTepUpOBaTh MOHATUSIMHU: CTOJIOUYATBHIE U KPYTOBbIE JUarpaMMbl, TaOJUIbl JAHHBIX, CPEIHEE
apudmernyeckoe, MeaWaHa, HaumOoJblllee M HaUMEHbIlee 3HAuYeHUs BBIOOPKH, pa3Max BBIOODKH,
THCTIEPCHUS ¥ CTaHAapPTHOE OTKJIIOHEHHUE, CTydaiiHasi H3MEHUHBOCTH;

* BbIOMpaTh HambOosee ynOOHBIM crnoco® mMpelcTaBleHHs HH(POpPMallWU, aJeKBAaTHBIM ee CBOMCTBAM U
LeJISIM aHaJn3a;

* BEIYHCIIATH YHACIIOBBIC XapaKTEPUCTUKN BHIOOPKH;

* cBOOOJHO OIEPHPOBATH MOHITHAMHU: (PaKTOpUANl YHCIA, TIEPECTAaHOBKH, COYETAHUS W pPa3MEIICHUS,
TpeyroJyibHuK [lackains;

* CBOOO/THO OTIEPUPOBATH MOHATHSAMU: CIIY9alHBINA OTIBIT, CIIY9aliHBIA BBIOOD, UCIIBITAHKE, SIIEMEHTApPHOE
cityJaitHoe coOBbITHE (MCXO.T), KIIACCHUECKOE OTPECIICHUE BEPOSITHOCTH CITy4aHOTO COOBITHS, OTIepaIiuu
HaJl CIyYalHBIMHU COOBITHUSIMU, OCHOBHBIC KOMOWHATOPHBIC (DOPMYIIHI;

* CBOOO/THO OTIEPUPOBATH MOHATHSAMU: CIIYIalHBIA OTIBIT, CIy4alHBIN BBIOOp, UCIIBITAHUE, AIIEMEHTApPHOE
cityJaitHoe coObITHE (MCXO.), KIIACCHUECKOE OTPEICIICHUE BEPOSITHOCTH CITy4alHOTO COOBITHS, OTepaIiuu
HaJ CITy4ailHBIMU COOBITHSIMH, OCHOBHbIE KOMOMHATOPHBIE (DOPMYJIBI;

* 3HaTh MPUMEPHI CIyYailHBIX BEJIMYNH, U BBIYUCIISATh UX CTATUCTUYECKHE XapaKTePUCTHKHY;

* UCII0JIb30BaTh (POPMYIIbI KOMOMHATOPUKH P PEIIEHUH KOMOMHATOPHBIX 3a/1a4;

* pelaTth 3a/1a4i Ha BEIYMCIIEHUE BEPOSITHOCTH B TOM UHKCJIE C UCIOJIB30BaHUEM (POPMYIL.

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX IPEIMETOB:

* MIPEACTaBIATh UH(OPMALIKIO O PEATILHBIX MPOIECCaX U SABJICHUSAX CIIOCOOOM, aJIeKBaTHBIM €€ CBOMCTBAM
Y 1EJIH UCCIIEIOBAHMUS,

* QHATU3UPOBATH U CPABHUBATh CTATUCTUYECKHE XapaKTEPUCTUKU BBIOOPOK, MOIYYEHHBIX B IpOIIEcce
pelleHns TPUKIATHON 3aJa4yl, U3y4eHUS PEeallbHOTO SIBJICHMSI, PEHICHHs 3aJaud M3 JPYTUX y4eOHBIX
MIPEeIMETOB;

* OLIEHUBATh BEPOSTHOCTh PEATbHBIX COOBITUI U SIBJICHUN B PA3IMYHBIX CUTYALIUSX.

TexcToBBIC 3a7a9H

* Pemate mpocThle M CIOXKHBIE 3aJaud, a TaKXKe 3aJaud MOBBIIMIEHHOW TPYJHOCTH M BBLAETATH HX
MaTeMaTHYECKYIO OCHOBY;

* pacrmo3HaBaTh pa3HbIe BU/IbI U TUIIBI 33]1aY;

* UCHOJb30BATh Pa3Hble KpaTKUE 3alMCHU KaK MOJENU TEKCTOB CIOXHBIX 3a7[ay M 3aJady MOBBIIIEHHON
CIIO)KHOCTH JJIsi TIOCTPOEHHUSI TOMCKOBOM CXEMbl W pELIeHHs 3ajiay, BBIOMpaTh ONTHMAJBHYIO JUIS
paccMaTpuBaeMoi B 3a1aye CUTYyallud MOJIENb TEKCTa 3a/auu;

* pa3in4aTh MOJENb TEKCTa W MOJENb PEHICHUS 3a/laud, KOHCTPYUPOBATh K OJHON MOJETH pelieHHs
CJIO’KHBIX 3a/1a4 pa3Hble MOJEIH TEKCTa 3a/1a4H;

* 3HaTh U MPUMEHATHh TPU CHoco0a MOMCKa peuieHus 3ajad (OT TpeOoBaHMS K YCIOBUIO M OT YCIOBHS K
TpeOOBaHNIO, KOMOMHUPOBAHHBIN);

* MOJIEJIMPOBATH PACCYKICHHSI IIPH MOUCKE PELICHHUS 3aJay C MOMOIIBIO I'pad-CXeMBbI;

* BBIJICJISAITD JTAIbI PEIICHHs 3a/1auu U COJIepyKaHue KaXI0To 3Tara;



* yMETh BBIOMpATh ONTHMAJIBHBIM METOJI PEIICHHUS 3a7a4ll U 0CO3HABAaTh BHIOOP METOJA, pacCMaTpUBATh
pas3IMYHbIC METO/IbI, HAXOIUTh Pa3HbIC PEIICHUS 3a/1auH, €CJIH BO3MOXKHO;

* aHAJIM3UPOBATH 3aTPYAHCHUS TIPU PEIICHUH 3a/1a4;

* BBITNOJIHATh Pa3JIMUHbIC MPEOOpa3oBaHMs MPEUIOKECHHON 3a1aud, KOHCTPYHPOBATh HOBBIC 33aJaud W3
JTAHHOM, B TOM YHCIIe OOpaTHBIC;

* MHTEPIPETUPOBATh BBIYUCIHUTEIBHBIC PE3yAbTAThl B 3aJaye, HUCCIENOBATh IOJYYCHHOE pEIICHHE
3aJ1a4H;

* M3MEHATH YCJIIOBHE 3a/1a4y (KOJMYECTBEHHBIC WM KaueCTBEHHBIC NaHHBIC), MCCICIOBATh W3MEHEHHOE
npeoOpa3oBaHHOE;

* QHAJTU3UPOBATh BCEBO3MOJKHBIC CHUTYallMH B3aUMHOIO PACIOJIOXKEHHUS JABYX OOBEKTOB U M3MCHEHHUE HUX
XapaKTePUCTUK TPH COBMECTHOM JIBIDKECHHH (CKOPOCTh, BPEMs, PACCTOSHHE) NpPU PEHICHUM 3ajad Ha
JIBM)KEHUE JBYX OOBEKTOB Kak B OJHOM, TaK M B MPOTHBOIOJOXHBIX HAIpPaBICHUSIX, KOHCTPYHPOBATH
HOBBIE CHTYaI[MH Ha OCHOBE M3MEHEHHS YCIOBHI 3a7a4uM MPH JBHKCHUH 110 PEKe;

* HCCJICIOBATh BCEBO3MOXKHBIC CHUTYallMW TPH PEIICHUHW 3a7ad Ha JIBIKEHUE M0 peKe, paccMaTpUBaTh
pa3HbIE CHCTEMBI OTCYUETA;

* penrath pa3HooOpa3HbIe 3a7a9l «HA YaCTH»,

* pemath ¥ 00OCHOBBIBATh CBOE pEIICHUE 337ad (BBIJCIIATh MAaTEMAaTHICCKYIO OCHOBY) Ha HAXOXJICHUE
YaCcTH YHCJIA ¥ YMCJIA [0 er0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICTIA IPOOH;

* O0BACHATHh UACHTUYHOCTD 33/a4 Pa3HbIX THITOB, CBA3BIBAIONINX TPH BEIUUMHBI (Ha paboTy, HA MOKYIIKH,
Ha JIBYKCHHE), BBIICIATh 3TH BEJIMYMHBI U OTHOIICHHS MEX /Ty HUMH, IPUMEHATh UX MPH PEIICHUH 3a/ad,
KOHCTPYHPOBATh COOCTBEHHBIC 3a/1a4 YKa3aHHBIX THIIOB;

* BJIQJIETh OCHOBHBIMH METO/IaMH PEIIeHHUS 3a/1a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIINH,

MCIIOJIb30BATh UX B HOBBIX CUTYAIMSIX 10 OTHONICHHUIO K U3YUYEHHBIM B IPOIIECCe 00yUCHHS,

* pelaTth 3a7a4d Ha MPOIEHTHI, B TOM YHUCIIE, CIIOKHBIE MPOIICHTHI ¢ 000CHOBAaHUEM, HUCITOJIB3YS Pa3HbIC
CIocoObI;

* pemiarth JIOTUYECKUE 3a]1aud Pa3HBIMHU CIIOCO0AMH, B TOM YHCIIE, C IBYMs OJIOKAMH H C TpeMs OJIOKaMH
JaHHBIX C TOMOIIIBIO TAOJIHII;

* pemarh 3aJaud 10 KOMOMHATOPUKE M TEOPHH BEPOSTHOCTEH HAa OCHOBE HCIIOJB30BAHHS H3YUCHHBIX
METOJIOB U 00OCHOBBIBATh PEIICHNUE;

* pemaTh HECJIOXKHBIC 33714l 110 MaTEMaTHYECKOW CTaTHCTUKE;

* OBJIAJICTh OCHOBHBIMH METOJAMHU PEUICHHS CIKETHBIX 3a/1a4: apu(METHUYCCKH, anreOpandecKui,
nepedop BapHaHTOB, T€OMETPUYECKUN, TpadUvecKkui, MPUMEHSATh WX B HOBBIX IO CPaBHEHHIO C
W3YYCHHBIMHU CHTYAIUSIX.

B moBceqHEeBHOM JKU3HU U TTPU U3YYCHUHU APYTHX TPEAMETOB:

* KOHCTPYHUPOBATh HOBBIC VIS JJAHHOW 33a]1auy 33/1auHble CUTYalllu C YYETOM PEaIbHBIX XapaKTEPUCTHK, B
YaCTHOCTH, TPU PEHICHWW 3aJad Ha KOHIICHTPAIlMH, YYUTHIBATh IUIOTHOCTHh BEINECTBA;, peIIaTh M
KOHCTPYUPOBaTh 3aJauyd Ha OCHOBE PACCMOTPEHUS pPEaJbHBIX CUTYallMil, B KOTOPBIX HE TpeOyercs
TOYHBIN BBIYUCIUTEIIBHBIN PE3yIIbTaT;

* pemaTh 3aJ1a41 Ha JBU)KCHUE 110 PEKE, pacCMaTpUBasi pa3HbIe CUCTEMbI OTCUETA;

* KOHCTPYUPOBATh 3a/IaYHBIC CUTYAIIMH, TIPUOIMIKEHHBIC K PEaATbHOM JCHCTBUTEILHOCTH.
I'eomerpuyeckue Gpurypsl

* CBOOOJHO ONEPUPOBATH TEOMETPUYCCKUMH TOHATHSIMU TIPH PEIICHUH 3aJa4 U [POBEACHUU
MaTeMaTUYECKUX PACCYXKICHUM;

* CaMOCTOSTENBHO (DOPMYIHPOBATH OTPEACICHUS TCOMETPUYECKUX (UTYp, BBIIBUTATH THUIOTE3bI O
HOBBIX CBOWCTBaX M IpPHU3HAKAX TI'ECOMETPUUYECKHX (UTYp M OOOCHOBBIBATH HIIM OINPOBEPraTh WX,
0000I11aTh WM KOHKPETU3MPOBATh PE3YJbTaThl Ha HOBBIC KJIAcChl (PUTYp, MPOBOJUTH B HECIOKHBIX
cltydasix Kiaccu(UKaIu GUryp 1mo pa3iundHbIM OCHOBAHUSIM;

* HCCIENOBAaTh YEPTEXKH, BKIOYas KOMOWHAIMM (uryp, W3BJIEKaTh, HMHTEPIPETUPOBATh |
peoOpa3oBbIBaTh HH(OPMAIIHIO, IPEJCTABICHHYIO Ha YepTexkax;

* pemaTh 3a/1a4d FEOMETPHUUECKOTO COJICP)KAHKsI, B TOM YHCIIC B CHTYaIlUsX, KOTJa aJrOPUTM PEIICHUS
HE CIIeAyeT SBHO W3 YCJOBHS, BBINOJHATH HEOOXOJUMBIC IS PEIICHUS 3a7a4yd JIOTIOJHUTEIIbHbBIC
MOCTPOCHHMSI, UCCIIEIOBATh BO3MOKHOCTh IIPUMEHEHUS TEOpeM U (popMyJI JUTsl pelieHus 3a/1a4;

* (hOpMyIMPOBATH U JOKA3bIBATh TEOMETPHUECKUE YTBEPIKICHHUS.

B moBceqHEeBHOM KU3HU U MTPU U3YUCHUHU JAPYTHX MPEAMETOB:



* COCTaBJIATH C HCIIOJB30BAaHUEM CBOMCTB TE€OMETPUYECKHX (UTYp MaTeMaTHYeCKHEe MOJENN JUIs
pelIeHns 3aa4 IPaKTUUECKOTO XapaKkTepa U 3aad U3 CMEXHbIX AUCIUIUIMH, UCCIIEN0BATh MOJIy4eHHbIE
MOJIENIM U UHTEPIPETUPOBATh PE3YIbTAT.

OTtHoweHunst

* Biiagetb noHATHEM OTHOIIEHUS KaK METAIIPEIMETHBIM;

* cBOOOJTHO ONEpUpPOBATh MOHSATHIMU: PABEHCTBO (pUryp, paBHBIE (PUTYPBI, PABEHCTBO TPEYTOJIBHUKOB,
NapajuIeIbHOCTh HPSIMBIX, NEPIEHIUKYIAPHOCTh HPSIMbBIX, YIJIBI MEXAY MPSMBIMH, NEPIEHIUKYJISAP,
HAKJIOHHAs, TPOEKIH, Togooue Guryp, mogooHsle GUrypsl, Mog00HBIE TPEYrOIbHHUKH,

* HCTIOJI30BATh CBOMCTBA MOA00MS ¥ paBEeHCTBA (GUTYp MPH PEIICHUH 3a/1a4.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUU IPYTUX IPEIMETOB!

* HCIIOJIb30BAaTh OTHOLIEHMS JJIsl MOCTPOEHUS U MCCIEJOBaHMSI MAaTEMaTHYECKHX MOJeled OObEKTOB
peanbHOM KU3HHU.

N3mepenust u BbIYMCICHUS

* CBoOOIHO omepupoBaTh MOHATUSAMHU JJIMHA, IUIOIIAAb, OOBEM, BEJIMYMHA yIJIa KaK BEJIUYMHAMU,
UCIO0JIb30BATh PABHOBEJIMKOCTh U PABHOCOCTABJICHHOCTh IPU pEUICHUM 3aJad Ha BbIYHCIECHHE,
CaMOCTOSITENIBHO MMOJIy4aTh U MCHOJIb30BaTh (POPMYIIbI JUIs BbIUMCIEHUH IUomaneid u o0beMoB QUryp,
CBOOOJHO ONEpUPOBAThH IMUPOKUM HAOOPOM (POPMYIT Ha BHIYHMCIICHHUE MTPHU PEIICHUH CI0XKHBIX 3a/1a4, B
TOM YHCJ€ U 3aJad Ha BBIYUCIIEHWE B KOMOWHAIMSAX OKPYKHOCTH U TPEYroJIbHHKa, OKPY)KHOCTH H
YeThIPEXYroJIbHUKA, a TAKXKe C IPUMEHEHUEM TPUTOHOMETPUU;

* CaMOCTOATEIBHO (POPMYIUPOBATH TUIIOTE3BI U MPOBEPSITH UX TOCTOBEPHOCTD.

B noBceaHeBHOM KU3HU U IPH U3YUEHUH IPYTUX IPEIMETOB!

* cBOOOJHO OmMEpUpOBaThH (OpPMYIaMHM NpPU PEHIeHMH 337ad B JPYrUX Y4eOHBIX MpeAMeTax U IMpHu
MIPOBEJIEHUN HEOOXOAUMBIX BHIYHUCIICHHH B pealibHOM KU3HU.

I'eomeTpuyeckue nocTpoeHust

* OnepupoBaTh NOHATHEM HA0Opa IEMEHTOB, ONPEIEIIAIOUINX T€OMETPHUECKYIO (PUTYDY,

* BJIaJIETh HA0OPOM METOJIOB IMMOCTPOCHHI IIUPKYJIEM U JIMHEHKOM;

* IPOBOJIUTH AHAJIN3 U PEATM30BbIBATh ATAIlbl PELICHUS 3a]ja4 Ha IOCTPOCHHUE.

B noBceHEBHOM JKU3HU U IIPU U3YYEHUH APYTUX MPEIMETOB:

* BBITNIOJIHSTH IOCTPOCHUSI HA MECTHOCTH;

* OLICHUBATh pPa3Mepbl pealIbHbIX 00BEKTOB OKPYKAIOLIET0 MUPA.

IIpeoOpa3zoBanust

* OnepupoBaTh ABMKEHUAMHU U IPE0OPA30BaHUAMU KaK METalpeAMETHBIMU IOHITUAMU;

* OIEpUPOBATH MOHATHEM ABHKEHMSI U NPpeoOpa3oBaHus MoJ00us Ui 000CHOBAHUN, CBOOOJHO BIIAJIETh
IpUeMaMHi IOCTPOeHUs (Uryp C IOMOIIbIO JABWKEHMM H npeoOpa3oBaHUs MOJ0O0OUs, a Takke
KOMOWHAIMAMU JIBUKEHUH, TBYXKCHUH W MPe0Opa30BaHU;

* UCHOJb30BAaTh CBONCTBA JBWKEHUM U 1peoOpa3oBaHMM s NpoBeNeHHs OOOCHOBAHUSA M
JI0Ka3aTelbCTBA YTBEPXKACHUI B T€OMETPUH U JPYTUX y4eOHBIX MpeaMeTax;

* [10JIb30BAThCSI CBOMCTBAMU JIBU)KEHUI M TpeoOpa30BaHui IPH pellieHNH 3a1au.

B noBceHeBHOM KU3HU U IIPU U3YYEHUHU APYIHX IPEAMETOB:

* IPUMEHATH CBOMCTBA JBMKEHUH U MPUMEHSTh NOJ00KE U1 HOCTPOCHUN U BHIYHCIICHUH.

BexTopsbl 1 KOOPAMHATHI HA NJIOCKOCTH

* CBOOOJHO omepUpoBaTh MOHATHSMH BEKTOp, CyMMa, pa3HOCTh BEKTOPOB, POM3BEICHUE BEKTOpa Ha
YHCII0, CKAJIIPHOE ITPOU3BEIEHNE BEKTOPOB, KOOPAWHATEI HA INIOCKOCTH, KOOPAUHATHI BEKTOPA;

* BJIQJCTh BEKTOPHBIM U KOOPAMHATHBIM METOJIOM Ha IJIOCKOCTH JJIsl PELICHMsI 3a/1ad HAa BBIYMCICHHUE U
JI0Ka3aTeNbCTBA;

* BBINIOJIHATH C MIOMOILBIO BEKTOPOB M KOOPJAUHAT JOKA3aTEIbCTBO U3BECTHBIX EMY

reoMeTpudeckux (akToB (CBOWCTBA CpEeIHUX JIMHUM, TEOpeM O 3aMeyareslbHbIX TOYKAX U T.I.) U
MI0JTy4aTh HOBBIE CBOMCTBA M3BECTHBIX (UTYP;

* HCIIOJIb30BaTh ypaBHEHUs (QUIYp A peUleHHs 3a7ad U CaMOCTOSATENIbHO COCTAaBIIATH YpPaBHEHHS
OTIENBHBIX IJIOCKUX (PUryp.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IPEIMETOB!

* UCMOJIBb30BATh MOHATH BEKTOPOB U KOOPAMHAT ISl pelIeHus 3ajad no ¢u3uke, reorpadpuu U Jpyrum
y4eOHBIM MpeIMETaM.

Hcropust MaTeMaTHKHU



* [lonumaTh MaTeMaTHKy KaK CTPOTO OPraHM30BaHHYIO CHCTEMY HAayYHBIX 3HAHHUH, B YaCTHOCTU BIAJICTh

MPEJCTaBICHUAMUA 00 aKCHOMAaTUYECKOM IOCTPOEHUHM T'€OMETPUHM W MEPBUYHBIMH MPEICTABICHUAMHU O

HEEBKJIMJIOBBIX T€OMETPHSIX;

* paccMaTpUBaTh MaTEMAaTHUKy B KOHTEKCTE UCTOPUH PA3BUTHSI [IMBIIIN3ALUN U UCTOPUH PA3BUTHS HAYKH,

MMOHUMATh POJIb MATEMATUKH B pa3BuThUU Poccuu.

MeToabl MATEMATHKHU

* Brnanmerp 3HaHMSAMH O pa3IMYHBIX METOAaX OOOCHOBAaHHMS M OIPOBEPKEHHS MaTeMaTHYECKUX

YTBEP)KJICHUI U CAMOCTOSTEIIFHO TPUMEHSTH HX;

* BJAJCTh HABBIKAMU aHAIM3a YCIIOBUS 3aJaud M OIpEeNICHUS TMOAXOAIINX IS PElIeHHus 3a/1ad

M3YYCHHBIX METOJIOB WJIA UX KOMOWHAIIHIA,

* XapaKTepu30BaTh MPOU3BEICHHUS HCKYCCTBA C YYETOM MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE,

MCIOJIh30BAaTh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B CAMOCTOSATEIILHOM TBOPYECTBE.

JIn4HOCTHBIE pe3y/bTaThl
. Poccuiickas rpaxnaHcKkas HISHTUYHOCTh (MATPUOTH3M, yBakeHHE K OTEUecTBy, K MPOIIJIOMY U
HACTOSIIIEMYy MHOTOHAIIMOHAJIBHOTO Hapona Poccum, dYyBCTBO OTBETCTBEHHOCTH W JOJTa TIEpen
Pomunoii, uneHTndukanus ceOs B KadecTBe rpaxaaHuHa Poccun, cyObEKTHBHAas 3HAYMMOCTH
WCTIOJIb30BAHUSI PYCCKOTO SI3bIKa M SI3BIKOB HaponoB Poccum, 0co3HaHWE W OIIyIICHWE JHYHOCTHON
CONPUYACTHOCTU Cynb0e poccuiickoro Hapopaa). Oco3HaHHE ITHUYECKOW MPHHAIICKHOCTH, 3HAHUE
WCTOPHH, S3bIKA, KYJIBTYpHI CBOETO HApoOJa, CBOETO Kpas, OCHOB KYJIBTYPHOTO HACIEIHsl HAapOIOB
Poccun u yenoBedecTBa (MIEHTUYHOCTh YEJIOBEKA C POCCUHCKON MHOTOHAIIMOHAIBHOW KYJIbTYpOH,
CONPUYACTHOCTh WCTOPHHM HApOJOB W TOCYAAapCTB, HAXOIMBIIUXCS Ha TEPPUTOPUH COBPEMEHHOU
Poccun); wHTEpHOpH3anMs TYMaHUCTHUYECKHX, JEMOKPATHUECKHX W TPAJAWIUOHHBIX IEHHOCTEH
MHOTOHAITMOHAIBHOTO POCCHICKOTO 00mecTBa. Oco3HAHHOE, YBXHUTEIHHOE M J0OpOXKENIaTebHOe
OTHOIIIEHWE K HMCTOPUH, KYIbTYpE, PEIWUTHH, TPAIWIUSAM, s3bIKaM, IIEHHOCTSM HaponoB Poccum mu
HapoJ0B MUpA.
. ['oToBHOCTE M CIMOCOOHOCTH OOYHYAKOIIMXCA K CaMOPA3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIlMK K OOYYEHHWIO W TIO03HAHUIO; TOTOBHOCTH M CIIOCOOHOCTH OCO3HAaHHOMY BBIOOPY H
MIOCTPOCHUIO JTANbHENIIEH UHANBUIYaTIbHOM TPaeKTOpUM 00pa3oBaHusl Ha 0a3e OPUEHTHUPOBKHU B MUPE
npodeccuii U mpodecCHOHANbHBIX MPEANOYTEHUN, C YU€TOM YCTOMUMBBIX TO3HABATEIBHBIX HHTEPECOB.
. Pa3BuToe MopanpHOE CO3HAHUE U KOMIIETEHTHOCTh B PEIIEHWH MOPalIbHBIX MPoOIeM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (OPMUPOBAHHME HPABCTBEHHBIX UYBCTB U HPABCTBEHHOTO IIOBEICHUS,
OCO3HAHHOTO UM OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHBIM THIOCTyNKaM (CHOCOOHOCTh K
HPaBCTBEHHOMY  CaMOCOBEPUICHCTBOBAHHUIO; BEPOTEPIUMOCTh, YBAXHUTEIbHOE OTHOLIEHHE K
PEJIUTHO3HBIM YYBCTBaM, B3IJIsiIaM JIIOIEH WM UX OTCYTCTBHUIO; 3HaHHE OCHOBHBIX HOPM MOpal,
HPAaBCTBEHHBIX, JYXOBHBIX HJ€aJOB, XpaHUMbBIX B KYJAbTYpHBIX Tpaauuuax HaponoB Poccum,
FOTOBHOCTh HAa HMX OCHOBE K CO3HAaTEJIbHOMY CaMOOTPAHMYEHHIO B TOCTYNKaX, I[OBEACHUU,
PacCTOYUTENILHOM MOTPEOUTENBCTBE; CHOPMUPOBAHHOCTh MPEACTaBIEHUN 00 OCHOBaX CBETCKOW ATHKH,
KYJIBTYPbI TPAJUIIMOHHBIX PETUTHIA, UX POJIU B Pa3BUTHH KYJIbTYpPhI U HcTOpUH Poccuu u yenoBeyecTna,
B CTAHOBJICHUM TPAXKIAHCKOTO OOIIECTBAa W POCCHUHCKON TOCYIapCTBEHHOCTH; MOHMMAaHUE 3HAYCHUS
HPABCTBEHHOCTH, BEPhl M PEIUTHMU B KU3HU 4YeloBeKa, ceMbu u oOmiectBa). ChopMHUPOBaAaHHOCTH
OTBETCTBEHHOT'O OTHOIICHHSI K YUCHUIO; YBAKUTEILHOTO OTHOIICHUS K TPYAY, HATMUME ONbITA Y4aCTHUs
B COLIMAIBHO 3HAUUMOM Tpyzae. Oco3HaHMe 3HAUYECHUS CEMbH B KU3HU YeJIOBEKa U 0OIIECTBa, IPUHATHE
LIEHHOCTH CEMEMHOM KU3HH, YBAXKUTEIbHOE U 3a00TIIMBOE OTHOIIEHHUE K YIEHAM CBOCH CEMbH.
. ChopMUpOBaHHOCTH IIEIOCTHOIO MHMPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU U OOIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COIMAIbHOE, KYIbTYpHOE, SI3BIKOBOE,
JTYyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUpa.
. Oco3HaHHOE U, YBaXHUTEIbHOE J00pOXKenaTeIbHOE OTHOLICHHE K JpPYyroMy 4YeJOBEKY, ero
MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpE, A3bIKY, BEpE, IPaKIaHCKOM MO3UIMHU. ' 0TOBHOCTH M CITIOCOOHOCTh
BECTH UAJIOT C APYTUMH JIOABMH U JOCTUTATh B HEM B3aMMOIMOHMMAHUA (UACHTH(HUKAIUS ce0sl Kak
MIOJIHOIIPABHOTO CYOBEKTa OOLIEHMS, TOTOBHOCTh K KOHCTPYHMPOBAHHIO 00Opa3a mapTHepa MO JUAaJory,
TOTOBHOCTh K KOHCTPYMPOBaHUIO 00pa3a JOMYCTHMBIX CIIOCOOOB JManora, TOTOBHOCTh K
KOHCTPYHUPOBAHUIO MPOIECCa TUAIOra KaK KOHBEHIIMOHUPOBAHUS UHTEPECOB, MPOLEAYpP, TOTOBHOCTh U
CIOCOOHOCTh K BEICHHUIO IIEPETOBOPOB).



. OCBOEHHOCTh COIMAJIBHBIX HOPM, TPABWJI TMOBEICHHS, poje U (OpM COLUAIBLHOW KHU3HH B
rpynmnax u cooOuiecTBax. Y4yacTtue B IIKOJIbHOM CaMOYIIPaBJICHUU U OOLIECTBEHHON U3HU B IIpEJeIax
BO3PACTHBIX KOMIIETEHLUN C YUETOM PETUOHAIbHBIX, 3THOKYJIbTYPHBIX, COLIUAIBHBIX U SKOHOMHUYECKUX
ocobenHoctei ((popMupoBaHHe TOTOBHOCTH K YUYACTHIO B IIPOIIECCE YHOPSAOUYECHUS COLMAIBHBIX CBSI3EH
U OTHOILICHHWH, B KOTOPHIE BKIIIOYEHBI M KOTOpbIE (OPMHUPYIOT CaMHU y4Yallhecs; BKIIOYEHHOCTb B
HENOCPEJCTBEHHOE TIPAXKIAHCKOE Y4acThe, TOTOBHOCTb y4acTBOBaTb B  JKU3HEIEATEIBHOCTH
MIOJAPOCTKOBOI'O OOLIECTBEHHOI'O OOBEAUHEHHUSI, MPOJYKTUBHO B3aUMOJIEHCTBYIOILEIO C COLMAIBLHOM
Cpefoil M COIMAJIBHBIMH HWHCTUTYTAMH;UACHTU(UKAIMSA ceOsd B KadecTBe CyOBEKTa COIMAIbHBIX
npeoOpa3oBaHMi, OCBOEHHE KOMIIETEHTHOCTEH B cdepe OpraHM3aTOPCKONW  AEATEIbHOCTH;
MHTEpPUOPU3AIMS LIEHHOCTEM CO3MJATEIbHOTO OTHOLIEHUS K OKpYXKarolled AelCTBUTEIbHOCTH,
LICHHOCTEH! COLMAJIBHOIO TBOPYECTBA, LIEHHOCTU IPOAYKTMBHOM OpraHU3alld  COBMECTHOM
JEeSITeIbHOCTH, CaMOpeaIM3allii B TPYIIEe U OPraHU3alliy, LIEHHOCTU «APYroro» Kak paBHOIPABHOTO
naprHepa, (opMUpoBaHME KOMIIETEHLUN aHajau3a, MPOEKTUPOBAHMS, OPTraHU3aLUU JIEATEIbHOCTH,
pediekcu M3MEHEHUHM, CrnocoOOB B3aMMOBBITOJHOIO COTPYIHHUYECTBA, CIIOCOOOB pealu3aluu
COOCTBEHHOTO JIMJIEPCKOTO MOTEHITHANA).

. ChopmupoBaHHOCTb LIEHHOCTHU 3/I0POBOTO U 0€30MacHOro 00pa3a )KU3HU; HHTEPIIPUTALUS TIPAaBUI
WHIUBUAYAJIBHOTO M KOJUIEKTMBHOIO 0O€30MacHOr0 TMOBEACHHUS B YPE3BBIYAMHBIX CUTYyalUsX,
YTPOKAIOLINX KU3HU U 37J0POBBIO JIIO/IEH, PAaBUJI MIOBEICHHUS Ha TPAHCIIOPTE U Ha JI0OPOTrax.

. Pa3BUTOCTB 3CTETHYECKOTO CO3HAHMS Ye€pe3 OCBOCHHE XYIO0’KECTBEHHOTO HACIENNA HapOOB
Poccunm u Mupa, TBOpYECKOH NEATENBHOCTH SCTETHMUYECKOTO XapakTepa (CIOCOOHOCTh MOHUMATh
XyJI0KECTBEHHBIE IIPOU3BE/ICHHUS, OTPAXKAOIIHE pasHble THOKYJIbTYPHBIE TpaJHLIVH;

c(hOpMUPOBAHHOCTHh OCHOB XYJ0’KECTBEHHOH KYIbTYpPhl 00yJaIOIIUXCS KaK YacTH UX OOIIEH TyXOBHON
KYJIbTYpbI, KaK 0CO00TO CrIoco0a MO3HAHUS KU3HA M CPEJCTBA OPTaHU3AIMK OOIICHHS; ICTETHIECKOE,
AMOITMOHAIBHO-IIEHHOCTHOE BHJICHHE OKPYKAIOMIETO MHpa; CIHOCOOHOCTh K OMOIMOHAIBHO-
LIEHHOCTHOMY OCBOEHHIO MHPA, CAMOBBIPAKEHHUIO U OPUEHTALIMU B XyJ0KECTBEHHOM U HPaBCTBEHHOM
MIPOCTPAHCTBE KYJIbTYPbl; YBAKEHHE K UCTOPHU KYIbTYphl cBoero OtedecTBa, BBIPAKEHHOM B TOM
yyciie B TOHMMAaHUM KpacoTbl 4YEJIOBEKa; MOTPeOHOCTh B OOLIEHWH C XYyJ0XKECTBEHHBIMU
MPOU3BEACHUAMH, C(HOPMUPOBAHHOCTh AKTUBHOTO OTHOIIEHUS K TPAJAULUAM XYyJO’KECTBEHHOM
KYJIbTYpbI KaK CMBICIIOBOH, 3CTETUYECKON 1 JJMIHOCTHO-3HAYUMOM IIEHHOCTH).
. ChopMHUpPOBAaHHOCTL OCHOB OSKOJOTUYECKOW KYJIBTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIUICHUS, HAJTMYKUE OTbITA SKOJIOTMUECKH OPUEHTUPOBAHHOM pedIieKCUBHO-
OIICHOYHON M MPAaKTUYECKOM NESATEIBHOCTH B JKU3HEHHBIX CUTYalUsiX (FOTOBHOCTb K HCCIIEIOBAaHUIO
MIPUPOJIBI, K 3aHATUAM CEJIbCKOXO3SIMCTBEHHBIM TPYAOM, K XyJA0KECTBEHHO-3CTETUYECKOMY OTPAKEHUIO
MPUPOJIbI, K 3aHATUSAM TYPU3MOM, B TOM YHCIIE SKOTYPU3MOM, K OCYHIECTBJICHUIO MPUPOJOOXPAHHOU
JESTEITHHOCTH).
. YMeHue sICHO, TOYHO, TPAaMOTHO M3J1aratb CBOM MBICIIM B YCTHOW M IUCBMEHHON peuu, TOHUMATh
CMBICJI IOCTABJIEHHOM 3aJ]a4ul, BbICTPAUBaTh APTyMEHTALIMIO, IPUBOJAUTh IPUMEPBI U KOHTPIIPUMEPBI.
. [IpencraBienre 0 MaTreMaTHYECKON HayKe Kak cdepe 4elIoBEeUeCKOl NesTeIbHOCTH, 00 3Tanax ee
pa3BUTHS, O €€ 3HAUMMOCTH ISl Pa3BUTHS LIMBUIIM3ALUU.
. KpeatuBHOCTh  MBILUIEHUS, HWHUIMATUBA, HAXOIYUMBOCTb, AKTUBHOCTb IMPU  PELICHUU
MaTeMaTHYECKHX 3a/1a4.
. YMeHue KOHTPOJIUPOBATH MPOIECC U PE3yabTaT YueOHONW MaTeMaTHUECKOM e TeIbHOCTH.
. CrocoOHOCTh K DMOIMOHAILHOMY BOCHPHUATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/ay, pEIIeHUH,
pacCy>KI€HUH.
MeTanpeamMeTHblIe pe3yabTaThl
MetanpeaMeTHbIe pe3yIbTaThl BKIOYAIOT OCBOCHHBIE O0YJYAIOMIMMHUCS MEKIIPEAMETHBIEC TOHATHS
Y YHUBEpCAIIbHbIE YUeOHbIC TEUCTBUS (pEryIsITUBHBIC, TO3HABATEIbHBIE, KOMMYHUKATHBHBIE).
MexnpeaMeTHble IOHATHS
YcnoBueM (GopMUPOBaHUS MEXKIPEIMETHBIX MOHATUN, TaKMX, KaK CUCTeMa, (DaKkT, 3aKOHOMEPHOCTH,
(heHOoMeH, aHaNu3, CUHTE3 SABJISETCS OBIAJCHUE 00YJYArOIIMMICS OCHOBAMHU YUTATENECKON KOMIETSHIIUH,
nproOpeTeHne HAaBBIKOB PadOTHI ¢ MHpOpMaIuell, yuacTie B MPOEKTHOW NEesITeNbHOCTH. B OCHOBHOM
IIKOJIE Ha BCEX MpeAMeTax OyaeT MpoJoDKeHa paboTa mo (GOPMHPOBAHUIO M PA3BUTHIO OCHOB
YUTATEeIhCKON KoMIleTeHIIMU. O0yJaromuecs OBIaJCIOT YTCHHEM KaK CPEeJICTBOM OCYIIECTBICHHS CBOUX
JaNbHEUINX TUTAHOB: MPOJODKEHHST 00pa3oBaHUS M caMOOOpa3oBaHMs, OCO3HAHHOTO IUTAHUPOBAHUS



CBOETO AaKTYaJIbHOTO M MEPCHEKTUBHOTO Kpyra 4YTEHHs, B TOM YHCIE JOCYTOBOTO, MOJrOTOBKU K
TPYIOBOM W COLMANbHOW JEATENbHOCTH. Y BBIIYCKHUKOB OyaeT cQopMHpoBaHa NOTPEOHOCTH B
CHCTEMaTHYECKOM YTEHHUHM KaK CpEJICTBE IO3HAHMA MHUpa M ceds B ITOM MHpE, T'apMOHHU3AINH
OTHOIICHMIA YeJIOBEKa U 00IIeCTBa, CO3/IaHuU 00pa3a «IOTPEOHOTO OYAyIIeroy.

[Ipu u3ydeHuu y4eOHBIX NPEAMETOB OOy4aloUIMecs YCOBEPILIEHCTBYIOT NpHOOpEeTeHHbIE Ha
MIEPBOM YPOBHE HABBIKU paboThl ¢ mHpopManuedl u nononHaT ux. OHU cMOryT paboTaTh ¢ TEKCTaMH,
peoOpa3oBBIBATh U MHTEPIPETHPOBATH COACPIKAIIYIOCS B HUX UH(OPMAIIHIO, B TOM YHCIIE:

* CHCTEMaTH3UpOBaTh, COIMOCTABIATh, AHAIU3UPOBATh, 0000mATh W  WHTEPIPETHPOBATH
MH(POPMAIIHIO, COEPIKALTYIOCS B TOTOBBIX HH()OPMAITMOHHBIX 00BEKTaX;

* BEICSITh TJIABHYIO W W30BITOUHYIO HWH(POPMAINIO, BBIMOJHATH CMBICIIOBOE CBEPTHIBAHUE
BBIJICJICHHBIX (DAaKTOB, MBICJICH; MPEJICTABIATH HHPOPMAIIMIO B CKATOM CIIOBECHOU (hopme (B BUAE IJIaHA
WIA TE€3UCOB) U B HAIIATHO-CHMBOJIHYECKOW (opme (B BuAe TaOIUI], TpAPHUECKUX CXEM M JUarpaMm,
KapT MOHATUH — KOHIIETITyaIbHBIX JUarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JIOTIOJHATH TAOJHIIbI, CXEMBI, AT PaMMBbl, TEKCTBI.

B xone wm3ydeHus BceX ydyeOHBIX MPEAMETOB OOydaroliuecss MpPUOOpPETYT OMBIT MPOEKTHOM
NESTETPHOCTH  Kak  0co0oii  ¢opmbl  y4eOHOM  pabOThl,  CHOCOOCTBYIOIICH  BOCIHMTAHUIO
CaMOCTOSITEIIbHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TOBBIIICHHIO MOTHUBALUHN U d(PPEKTUBHOCTH
y4eOHOM AeATEeIbHOCTH; B XOJ€ pPeaJu3aliy UCXOJHOIO 3aMblcia Ha MPAKTUYECKOM YPOBHE OBIIAJICIOT
YMEHHEM BBIOMPATh aJCKBATHBIC CTOSIIECH 3a7a4ye CpelICcTBa, MPUHUMATH PEIICHWs, B TOM YHCIE U B
CUTyalusix HeompeneneHHOCTH. OHHU MOJy4aT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTh K pa3paboTke
HECKOJIPKUX BAapHAHTOB DPEUICHWH, K TMOWCKY HECTAHAAPTHBIX DPEHICHHH, MOWCKY W OCYIIECTBIICHHUIO
HauboJee MPUEMIIEMOTO PELICHHUS.

[lepedyeHp KITIOYEBBIX MEXIPEAMETHBIX TIOHATHH OIpenenseTcss B XoAe pa3padOTKH OCHOBHOU
00pa3zoBaTeNbHON TPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUsi 00pa3oBaTeIbHON OpraHU3aIiu B
3aBUCHUMOCTH OT MaTepuaibHO-TEXHUYECKOTO OCHAIEHUs, KaJpOBOTO TMOTEHIMANIa, HCIOIb3yEeMbIX
METOJIOB paOOThI U 00Pa30BATEIIbHBIX TEXHOJIOTHH.

B cootBerctBUn PI'OC OOO BBIIEIAIOTCS TPHU TPYNIBl YHUBEPCATBHBIX yUEOHBIX JIEHCTBHIA:
pErylnaTUBHbIE, I03HABATEIbHbIE, KOMMYHHUKATHUBHBIE.

PeryasituBubie YY /|

1. VYMeHue caMOCTOSTENbHO OMPENENATh LETU OOydeHHus, CTaBUTh U (POPMYIHpPOBaTH HOBBIE
3ajaud B yuyeOe U TIO3HABATENbHOW JEATEIbHOCTH, pPAa3BUBAaTh MOTHBBI M HWHTEPEChl CBOEH
MMO3HABATENBHOM JIeATeTbHOCTH. OOYyJarOIINIICS CMOXKET:

* aHAIM3HMPOBATH CYLIECTBYIOIIME U IJIAHUPOBATH Oyaylue oOpa3oBaTeIbHbIC PE3yJIbTAThI;

* UAeHTU(UUIHPOBATH COOCTBEHHBIE TPOOJIEMBI U ONIPEENIATH IIaBHYIO IPOOIeMy;

* BBIIBMraTh BEPCHUM peuieHHus mpodiembl, (HOpMyIHpOBaTh THIOTE3bl, MPEABOCXUILIATH
KOHEYHBIN Pe3yNbTar;

* CTaBUTHh LI€Tb JEATEIbHOCTH HAa OCHOBE OINPEACTICHHOW MpoOJieMbl M CYHIECTBYIOIIUX
BO3MOYKHOCTEH;

* ¢dopMynupoBath yueOHbIE 3a]]aUl KaK IIark JTOCTHKEHUS MOCTaBICHHOM 1IeNIU AeITeIbHOCTH;

* 00OCHOBBIBaThH IIEJIEBBIC OPUEHTHPHI M MPUOPUTETHl CCHUIKAMH Ha LIEHHOCTH, yKa3blBas W
000CHOBBIBas JJOTMUECKYIO TIOCIEA0BATEIBHOCTD I11aroOB.

2. VYMeHHME CaMOCTOSATENbHO IUIAHUPOBATh IYTH JOCTMDKEHUS Iiefieil, B TOM 4HuCIe
aJIbTepHATHBHBIE, OCO3HAHHO BbIOMpaTh Haubonee 3(deKTHBHbIE CMOCOObI pelIeHuss Y4eOHBIX H
NO3HaBaTeIbHbIX 331a4. O0yJarouiics CMOXKeT:

* OmpenensiTh HEOOXOAWMBIE AEUCTBUE(s) B COOTBETCTBUM C Y4eOHON M TMO3HaBaTEeNbHOU
3aJjaueil U COCTaBIIATh AJITOPUTM UX BBIIIOJHEHHUS;

* 000CHOBBIBaTh M OCYLIECTBIATH BEIOOp Hambosee H3PPEeKTUBHBIX CIOCOOOB peleHus] yaeOHbIX
U TIO3HaBaTeJIbHBIX 3a/1a4;

* OMpenensiTh/HaX0IUTh, B TOM YHUCIIE U3 MPEAJIOKEHHBIX BAPHAHTOB, YCIOBUS VIS BBHIIOJIHEHUS
y4eOHOM 1 TO3HABaTENILHOM 3a/1a4H;

* BBICTpaMBaTh )KU3HEHHBIE TUIaHBI HA KPATKOCPOUHOE Oyyliee (3asiBJIATh LeJIeBble OPUEHTHPHI,
CTaBUTh aJICKBAaTHbIE UM 3aJlaud M Ipe/ylaratb JACHCTBHs, yKa3blBas M OOOCHOBBIBAas JIOTMYECKYIO
MOCIIEI0BATEIbHOCTD LI1aroB);



* BBHIOMpaATh M3 NPEAJIOKEHHBIX BAPHAHTOB M CaMOCTOSITEIBHO HCKATh CPEICTBAa/pecypchl UIs
peleHus 3a1a41/T0CTIKEHUS 1IETIH;

® COCTaBJIATH IUIaH pelIeHUs NpoOIeMbl (BBIIIOIHEHUS IPOEKTa, IPOBEACHUS UCCIIEIOBAHU);

* OmpenessiTh MOTCHIUAIbHBIC 3aTPYIHEHHS MPH PEeIICHNH y4yeOHOW M MO3HABATEILHOW 3aJauu
1 HaXOJMTbh CPEACTBA JUI UX YCTPAHEHMUS;

* ONUCHIBATh CBOW OMBIT, OQOPMIISS €ro Ui MepeJadyd JPYTruM JIOASM B BUAE TEXHOJIOTHUH
peleHus IPaKTUYECKUX 3a1a4 ONPEJeICHHOTO KJIacca;

* IUIAaHHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBH/IyaJbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. VYMeHHE COOTHOCHUTH CBOM JCUCTBHS C IUIAHUPYEMBIMH pE3YJIbTaTaMH, OCYIIECTBIIATH
KOHTpPOJIb CBOEH JESATENIbHOCTH B MPOLIECCE JOCTHKEHMS pe3ysibTaTa, ONpeneysTh ClocoObl IeHCTBUIN B
pamMKax Hpe/UIOKEHHBIX YCIOBUH M TpeOOBaHMM, KOPPEKTUPOBAaTh CBOU JIEHCTBUS B COOTBETCTBUU C
n3MeHsitonienics cutyanuei. OOyyJaronuincs CMOXKeT:

* OmpeAensiTh COBMECTHO C ME€JaroroM U CBEPCTHUKAMU KPUTEPUU MJIAHUPYEMBIX PE3yJIbTaTOB U
KPUTEPUHU OLICHKHU CBOEH y4eOHOM AeqTeIbHOCTH;

* CHCTeMAaTHU3HpoBaTh (B TOM 4YHCIIE BBIOMPATh NPUOPUTETHBIE) KPUTEPHU IUIAHUPYEMBIX
Pe3yJIbTaTOB U OLIEHKU CBOEH JEeSTENbHOCTH;

* 0oTOMpaTh UHCTPYMEHTHI JUIsl OLIEHUBAHUS CBOEH JEATEIbHOCTH, OCYLIECTBIISITH CAMOKOHTPOJIb
CBOEH JIeTEIbHOCTH B paMKax MPeJI0KEHHBIX YCIOBUI U TpeOoBaHUil;

* OIICHUBATh CBOIO JESTENBbHOCTb, APTyMEHTUPYS MPUYMUHBI JOCTHKEHHUS WIH OTCYTCTBUS
IUTAHUPYEMOTO Pe3yJIbTaTa;

* HaXxoJWUTh JOCTATOYHBIE CPEACTBA JUISl BBIIIOJIHEHUS Y4eOHBIX NEHCTBUH B H3MEHSIONIEHCS
CUTYaIlMU W/WJIN IIPU OTCYTCTBHUH IJITAHUPYEMOTO pe3ysbTaTa;

* paboTas MO CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYLIYIO IEATEIbHOCTb Ha OCHOBE
aHaJIM3a U3MEHEHUH CUTYalluM IS IOJY4YEHUS 3aIUIaHUPOBAHHbBIX XapaKTEPUCTUK IPOAYKTa/pe3yabTara;

* YCTaHaBIMBAaTh  CBSI3b  MEXKIY  IOJYYCHHBIMH  XapaKTEpUCTUKaMU  IPOJAYKTa U
XapaKTepUCTUKAMHU Ipolecca AEATENbHOCTH U MO 3aBEpIIECHUM JESATEIbHOCTH NpeansaraTb U3MEHEHHE
XapaKTEPUCTHUK MPOLecca Uil OTy4EHUs YIy4LIEHHbIX XapaKTePUCTHK MPOAYKTa;

® CBEpATb CBOM JEHCTBMS C LEJIbIO M, INPU HEOOXOJUMOCTH, HCHPABJIATH OLIMOKU
CaMOCTOSITEIILHO.

4. VYMeHHe OLICHUBaTh IPAaBWIBHOCTb BBINOJHEHHUS y4yeOHOHl 3amaud, COOCTBEHHBIE
BO3MO’KHOCTH €€ perieHus. OOyqaromuics cMOXeT:

* OIpeneNsaTh KPUTEPUU NMPaBIIBHOCTH (KOPPEKTHOCTH) BBINIOJIHEHUS y4eOHOM 3a1auu;

¢ QaHaJIu3UpOBaTh U 000CHOBBIBATh IMPUMEHCHUEC COOTBECTCTBYIOUICIO HWHCTPYMCHTApUs IJId
BBITTOJIHCHU A yqe6H0171 3aJa4u,

* CBO6OI[HO IIOJIB30BAaTbhCA BBIpa6OTaHHBIMI/I KpUTCpUSAMHU OLCHKH WM CaAMOOLCHKH, HMCXOOA H3
eI 1 UMCIOIIUXC CPpCACTB, pa3djindyas pe3yjibTaT U CII0COOBI I[CﬁCTBPIﬁ;

® OLCHHMBATh IMPOAYKT cBoeit ACATCIBHOCTH IIO  3aJdHHBIM W/UIA  CaMOCTOSATEILHO
OIIPCACIICHHBIM KPpUTCPUAM B COOTBCTCTBUHU C LECJIbIO ACATCIBbHOCTHU,

* 000CHOBBIBATH JOCTHOKUMOCTD LICJIN BLI6paHHLIM crocoOOM Ha OCHOBE OLOCHKHM CBOHX
BHYTPCHHUX PECYPCOB U JOCTYIIHBIX BHCIIHUX PECYPCOB;

* (uxcupoBaTh U AaHATU3UPOBATH AMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
5. Bnanenue ocHOBaMM CaMOKOHTpOJIS, CAaMOOLICHKH, NMPHHSITUS PEIIeHHH M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOPA B yueOHOM U mo3HaBaTenbHON. OOydaronuiicss CMOKeT:

® Ha6J'IIO,[[aTI> U aHaJIu3upoBaATb CO6CTBCHHYIO yqe6Hy}0 U TIO3HABATCJIIBHYIO OCATCIBHOCTL U
ACATCIIBHOCTD APYTHUX 06yqa}01u1/1x05{ B IIpOIECCC B3aUMOIIPOBCPKHU;

® COOTHOCHUTb pCajlbHbIC W IUIAHHUPYEMBIC PE3YJIbTAThI I/IH,Z[I/IBI/I,[[yaJlLHOﬁ 06p330BaTCHBHOﬁ
ACATCIBHOCTH U J€JIaTh BBIBOJBbI,

¢ IIpUHHAMATh PCIICHUC B y‘-IC6HOI>i CUTYyallUl U HECTHU 34 HECTO OTBCTCTBCHHOCTD,

® CaMOCTOATECIIBHO ONPCACIIATH IPUYMHBI CBOCIO YCIICXa WM HCYCIEXa U HAXOJUThb CITIOCOOBI
BbIXOa U3 CUTYyallUHU HCYCIICXA,

® PCTPOCIICKTUBHO OIIPCACIIATH, KAKHUEC JIENCTBHSA TI0 PCHICHUIO yqe6H0171 3aauu UK MapaMeTpPhbl



9THUX JEHCTBUN MPUBEIH K MOJYYCHUIO UMEIOIErocs MPOIyKTa Y4eOHO! AeATeIbHOCTH;

* JIEMOHCTPUPOBATh MPUEMBI PETYIALNN MCUXO(PHU3UOIOTHUECKIX/ YMOLMOHAIBHBIX COCTOSIHUN
st AOCTIKeHHs d¢dexTa ycrnokoeHus (YCTpaHEHHs AMOIMOHAIBHOW HANpsHKEHHOCTH), 3(deKTa
BOCCTAaHOBIICHHsI (OcCiabiieHus] TpOsBICHUN yromuieHUs), d3¢ddexra akTuBH3auWU  (TMOBBILICHHS
NCUXO(HU3UOJIOTHUECKON PEAKTUBHOCTH).

ITo3naBaTtenbublie YY /1

6. YMeHue ompenensaTh TOHSATHSA, CO3JaBaTh OOOONIEHWS, YyCTaHABIMBATh AHAIOTHH,
KJIaccu(UIMpOBaTh, CaMOCTOSATENBHO BBHIOMpATh OCHOBAaHMS M KPUTEPHUH [UIA  Kiaccuukanuy,
YCTaHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSA3HM, CTPOUTH JIOTMYECKOE PACCYXKICHHE, YMO3AKIIIOUEHUE
(MHIYKTUBHOE, NENYKTUBHOE, [10 aHAJIOTUH) U JeNaTh BbIBOAbl. O0y4aromuics CMOXKET:

* moaOupaTh CIOBA, COMOMYMHEHHBIC KIIOYEBOMY CJIOBY, OIPEACISIONIME €ro MPHU3HAKA U
CBOIICTBA;

* BBICTPAUBATh JIOTUYECKYIO IIETIOYKY, COCTOSIIIYIO U3 KJIFOUEBOTO CJIOBA U CONOJIYMHEHHBIX EMY
CIIOB;

* BBIAEIATH OOLIMI MPHU3HAK JBYX WM HECKOJBKHUX MPEIMETOB WM SBICHUN U OOBACHATH MX
CXOJICTBO;

* 0O0BEAMHATH MpEeIMEThl U SBJICHHUS B TPYIIBI M0 ONpEAETICHHBIM IpHU3HAKaM, CPaBHUBATH,
KiaccuuIpoBaTh 1 00001maTh (HDAKTHI U SBJICHHUS,

* BBIIENATH SIBICHUE U3 OOLIEro pssia APYruX SBICHUM;

* ompenensiTh OOCTOSTENbCTBA, KOTOPHIE MPEALIECTBOBAIM BO3HUKHOBEHHUIO CBS3H MEXIY
SIBJICHUSIMU, U3 ITHUX OOCTOSITENLCTB BBLAEIATH OINpPENENsIONINe, CIOCOOHBIE OBbITh MPUYMHOM JTAHHOTO
SIBIICHUS, BBISIBJISITH IPUYUHBI U CJI€/ICTBUS SIBJICHUIA;

* CTPOUTH PACCYXJEHHE OT OOIMX 3aKOHOMEpPHOCTEH K YacTHBIM SIBIEHHSIM M OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTh PacCyXJICHHE Ha OCHOBE CPAaBHEHMs IPEMETOB U ABJICHUMN, BBIAEIASA IPU 3TOM 00IIHe
MIPU3HAKH;

* y3jarath NOJy4eHHYIO0 HH(OPMALIHIO, UHTEPIPETHPYS €€ B KOHTEKCTE pelaeMoi 3a/1auu;

* CaMOCTOSITENIbHO YKa3blBaThb Ha HMH(OPMAILMIO, HYKIAIOIIYIOCS B IMpPOBEpKE, IpeiaraTh U
MIPUMEHSTH CIIOCO0 MPOBEPKH IOCTOBEPHOCTU HH(POPMAINH;

* BepOanM30BaTh SMOIMOHAILHOE BIIEYATICHUE, OKa3aHHOE HA HETO HCTOYHUKOM;

* OOBSCHATH SBJICHUS, IPOLECCHI, CBSI3U U OTHOILIECHUS, BBISBIISIEMbIC B XOJI€ MIO3HABATEILHOU U
HCCIIEIOBATENIbCKON JIeATENBHOCTH (MPUBOAUTHL OOBSICHEHHE C HM3MEHEHHEM (GOpMBbI MPEICTaBICHUS;
O0OBSCHSATH, IETATU3UPYSI WIIH 0000111as1; 0OBSICHATH C 3aJJaHHOM TOYKU 3PCHHUS ),

* BBIABJIATh M HAa3bIBaTh NPUYUHBI COOBITHS, SBIIEHUS, B TOM YHUCJIE BO3MOXHbIE /Hanboiee
BEPOSITHbIE TPUYMHBI, BO3MOKHBIE IMOCIEACTBUS 33aJaHHOW MPUYMUHBI, CAMOCTOSTEIBHO OCYILECTBISS
MIPUYMHHO-CIIEJICTBEHHBIN aHaIN3;

* JenaTh BBIBOJ Ha OCHOBE KPUTHUECKOTO aHaIHM3a Pa3HBIX TOUEK 3PEHHUS, MOATBEPKIATh BHIBOI
cOOCTBEHHOM apryMeHTaluel Wik caMOCTOSATEIbHO OTYyYCHHBIMU JAHHBIMHU.

7. YMeHue co3aBaTh, IPUMEHSATH U MIPEOOPA30BHIBATh 3HAKU U CUMBOJIbI, MOJICIH M CXEMBI JIJIs
pelieHns yueOHbIX U MMO3HABATEIbHBIX 3a/1a4. OOyUaroUIuiicss CMOXKET:

* 0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEAMET W/UIIH SABIICHUE;

* OmpeAensTh JOTMYECKUE CBA3U MEXIy MpeIMeTaMU W/WJH SIBICHUAMHU, 0003HAYATH TaHHBIC
JIOTUYECKHUE CBSI3U C TIOMOIIIBIO 3HAKOB B CXEME;

* Co3/1aBaTh aOCTPAKTHBIN UK peanbHBIN 00pa3 MpeaMeTa U/UiH sIBICHUS,

* CTPOUTH MOJIENIb/CXeMY Ha OCHOBE YCIIOBUI 3a[]aui U/UJH CTIOCO0a ee PEIICHHS;

* co3maBaTh BepOanmbHBIC, BEUIECTBEHHbIE M WH(GOPMAIMOHHBIE MOJEIU C BBIJACICHUEM
CYIIIECTBEHHBIX XapaKTEPUCTUK 0O0BEKTa Ui OMpeAeNeHUs Crloco0a pelieHus 3aa4d B COOTBETCTBUU C
CUTYyalUEH;

* TpeoOpazoBhIBATh MOJEIU C IIENBI0 BBISBICHHUS OOIIMX 3aKOHOB, OMPEACISIONUX TaHHYIO
MpeIMETHYIO 00JIacTh;

* TIepeBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYIO) WH(MOPMAILKI0 U3 TPadUIecKoro WU



(opMaIN30BaHHOTO (CUMBOJIBHOTO) MPEJICTABICHHUS B TEKCTOBOE, M HA000POT;

* CTPOUTb CXEMY, QJITOPUTM JEUCTBUS, UCIPABIATh WIM BOCCTAaHABJIMBATh HEM3BECTHBIM paHee
JITOPUTM Ha OCHOBE MMEIOLIETOCS 3HaHUS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS AITOPUTM;

* CTpPOUTH JI0KA3aTeIbCTBO: IPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;

*  aHATM3HPOBATH/PEe(PIECKCUPOBATH OMBIT PA3padOTKH M pealu3alud  y4eOHOTO TIPOEKTa,
UCCIIEIOBaHUS (TEOPETUUECKOTO, SMIIMPUYECKOI0) Ha OCHOBE IPEAJI0KEHHOM MpOOIEeMHOM CcUTyaluw,
MOCTABJICHHOW ENTN W/WJITN 3a/JaHHBIX KPUTEPHEB OLIEHKHU TPOIyKTa/pe3ysbTara.

8. CwmpicnoBoe ureHne. OOyJarOmUCs CMOXKET:

* HaxOOWTh B TEKCTe Tpedyemylo wuHMOpManmuio (B COOTBETCTBHM C IENSMH CBOEH
NESITETLHOCTH);

* OpUEHTHpPOBATbCS B COJEPXKAHUM TEKCTa, IMOHMMATh LEJOCTHBIM CMBICH  TEKCTa,
CTPYKTYpUPOBATh TEKCT;

* YyCTaHaBJIMBAaTh B3aUMOCBS3b OIIMCAHHBIX B TEKCTE COOBITUM, SBJICHH, IPOLIECCOB;

* pPEe3IOMUPOBATH INIABHYIO UJICIO TEKCTA;

* 1peoOpazoBbIBaTh TEKCT, «IIEPEBOIS» €ro B JIPYT'YI0 MOJAIbHOCTh, HHTEPIPETUPOBATH TEKCT
(XyZ10’)KECTBEHHBI U HEXYJ0’KECTBEHHBIN — y4yeOHBIH, Hay4YHO-TIONMYJISIPHBIN, HH)OPMALIMOHHBIN, TEKCT
non-fiction);

* KpPUTHYECKU OIIEHMBATh cojepKaHHe U (OpMy TEKCTa.

9. ®opmupoBaHWE W pPa3BUTHE HKOJOTHYECKOTO MBIIUICHUS, yMEHHE NPUMEHSITh €ro B
M03HABATEIbHONH, KOMMYHUKAaTUBHOH, COLMANbHON TNpaKTHKE U Npo(ecCHOHAIbHOW OpHUEHTAIUH.
OO0yuaromuiicst CMOXKET:

* OmpeAensiTh CBOE€ OTHOIIEHHE K MPUPOIHOMN CpEIe;

* aHAIM3HMPOBATh BIUSHUE IKOJOTUYECKUX (DAKTOPOB Ha Cpey OOUTAHUS KUBBIX OPraHU3MOB;

* TPOBOAUTH NPUUMHHBIA U BEPOSTHOCTHBIM aHAIN3 3KOJOTUYECKUX CUTYaIUH;

* TPOrHO3MPOBATh MU3MEHEHHs CUTyallMH MpU CMEHEe ACWCTBHS OJHOro (akTopa Ha JAeWCTBHE
apyroro (akropa;

* pacmpoCTpaHsTh IKOJIOTUYECKHE 3HAHUS U Y4acTBOBATh B MPAKTUUYECKUX JeaxX IO 3alluTe
OKpYKarollenl Cpeibl;

* BbIpaXaThb CBOE OTHOILIEHUE K MPUPOAE uYepe3 PHUCYHKH, COUYMHEHUS, MOJEIH, IPOEKTHHIC
paboTHI.

10. Pa3BuTre MOTHMBAaUMM K OBJAJCHUIO KYyJIbTYpOW AaKTHMBHOIO MCIOJIb30BaHUS CIIOBAped M
JPYTUX MOUCKOBBIX cucTeM. OOyJaronuiicss CMOXKET:

* ompenensaTh HEOOXOAUMBbIE KIIIOUEBbIE MIOMCKOBBIE CI0BA U 3alIPOCHI;

*  OCYUIECTBJIATH B3aUMOJICHCTBUE C IJEKTPOHHBIMU MTOUCKOBBIMU CUCTEMAMHU, CIIOBAPSIMU;

* (QopmupoBaTh  MHOXKECTBEHHYIO  BBIOOPKY M3  TOHUCKOBBIX  HCTOYHHKOB  JUIS
00BEKTUBH3AIINH PE3YIBTATOB IMOUCKA;

* COOTHOCHUTH MOJyYCHHBIE PE3YyIbTAThI IOUCKA CO CBOCH JAEATEIHHOCTHIO.

Kommynukatusubie YY |

11.  YMeHue opraHu3OBBIBaTh y4eOHOE COTPYJHUYECTBO M COBMECTHYIO [ESTEIBHOCTH C
YYUTEIIEM U CBEPCTHUKAMU; PadOTaTh WHAMBHUIYaJbHO WU B TPYIIE: HAXOIUTh OOIIee pelieHHe Hu
paspemiatb KOH(IMKTBI Ha OCHOBE COIJIACOBAHMS MMO3UIMH M ydyeTa MHTEPEcoB; (OPMYIHNPOBATH,
apryMeHTHPOBATh U OTCTauBaTh cBOE MHeHHE. OOyJaromuiicss CMOXKET:

* ONpeAesaTh BO3MOKHBIE POJIM B COBMECTHOM JIEATENBHOCTH;

® UrpaTh ONPENEICHHYIO POJb B COBMECTHOM JIEATEILHOCTH;

* MPUHMMATH MO3MIMIO COOECeJHUKa, MOHMMAs MO3MIMIO JAPYroro, pa3idyaTh B €ro peuu:
MHEHHE (TOUKY 3pEHUs), J0Ka3aTeIbCTBO (ApryMEHTHI), (haKThl; THIIOTE3bl, AaKCHOMBI, TEOPHH;

* OmpenensiTh CBOM JICHCTBUA M JEHCTBHS MapTHEpa, KOTOpble CHOCOOCTBOBAIM WU
MIPEMSITCTBOBAIN MPOAYKTUBHON KOMMYHHKAIIUH;

* CTPOUTH MO3UTHBHBIE OTHOIIEHUS B Mpolecce yueOHOM U Mo3HABATENbHOM e TEIbHOCTH;

®* KOPpPEKTHO M apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOYKY 3pEHHS, B JUCKYCCHUH YMETh
BBIIBUT'aTh KOHTPApPTyMEHTHI, nepedpasupoBaTh CBOIO MBICHB (BJIaJICHME MEXaHU3MOM SKBHUBAJICHTHBIX



3aMeH);

®* KPUTHYECKH OTHOCUTBCA K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IIpU3HABaTh
OLIMOO0YHOCTH CBOETO MHEHUS (€CJIM OHO TAaKOBO) U KOPPEKTHPOBATH €r0;

* mpemiaraTh aJbTEPHATUBHOE PEUICHNE B KOH(MIMKTHOW CUTYAlUU;

* BBIJCIATH OOIIYIO TOUKY 3pEHHS B AUCKYCCHU;

* JI0roBapMBaThCS O IMpaBWIaX M BOIPOCaxX JJsl 0OCYXJEHUS B COOTBETCTBUHU C IOCTaBICHHOUN
repe. rpyImnou 3agayei;

* OpraHM30BbIBATH Y4EOHOE B3aUMO/JICHCTBHUE B IpyMIE (ONpPenesITh 00IIKe LEIH, pacpeaeiiaTh
pOJIK, 10TOBAPUBATHCS JIPYT C APYTOM U T. 11.);

* YCTpaHATb B  paMKax Juajora paspblBBl B KOMMYHHKallUM, OOYCIIOBJICHHbBIE
HEMMOHMMAaHHEM/HETIPUATHEM CO CTOPOHBI COOSCeTHHKA 3a1a4H, (POPMBI WIIH COJICP KAHUS TUAIIOTA.

12. VYmMeHue OCO3HAHHO WCIIOJB30BaTh pPEUEBBIE CPEICTBA B COOTBETCTBMU C 3ajadyei
KOMMYHMKAIIMM JUIsl BBIPDaKEHUS CBOMX UYBCTB, MbICIEH M MOTpeOHOCTEH JUIsl IMJIAaHUPOBAHUS H
peryiasiliud CBOEH JEeATEIbHOCTH; BJIAJICHUE YCTHOM W IHCBMEHHOM pPEYbI0, MOHOJOTHYECKOU
KOHTEKCTHOU peubto. O0yyaromuiicss CMOXKET:

* omnpeAensaTh 3a7auy KOMMYHHKAIIUU U B COOTBETCTBUHU C HEHl OTOMpATh pedyeBble CPECTBA;

* oTOMpaTh M UCHOJIB30BATh PEUYEBbIE CPEACTBA B MPOIIECCE KOMMYHHUKAIMU C APYTUMU JIIOJIbMU
(muanor B mape, B MaJIoi rpymre u T. 11.);

* QpPEACTaBIATh B YCTHOW WJIM MHUCbMEHHOM (opMe pa3BepHYThIl IUIaH COOCTBEHHOM
NesITeNIbHOCTH;

* coOnroaTh HOPMBI MMyOJIMYHON peyH, perjjiaMeHT B MOHOJIOTE M TUCKYCCHU B COOTBETCTBUU C
KOMMYHUKATUBHOM 3a/1a4eil;

* BBICKa3bIBaTh M OOOCHOBBIBATh MHEHHE (CY)XICHHME) M 3alpalluBaTh MHEHHME IapTHEpa B
paMKax Iuaora;

* [PUHUMATH PELIEHHE B XOJI€ JHAJIoTa U COTJIaCOBBIBAThH €r0 C COOECETHUKOM;

* Co3/1aBaTh MHUCHMEHHBIE «KIMUIIUPOBAHHBIE» M OPUTMHAIIBHBIE TEKCThl C HCIOJIb30BAHUEM
HEO0OXOIUMBIX PEUYEBBIX CPE/CTB;

* WCIOJB30BaTh BepOAbHBIE CpPEICTBAa (CPEACTBAa JIOTHYECKOW CBSI3M) M7l BBIACICHUS
CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

* JCMOJBb30BaTh HeBepOabHbIE CpelcTBa WIH HarJsiHbIe MaTepHabl,
MOATOTOBJICHHBIE/OTOOPAHHBIE MOJT PYKOBOJACTBOM YUHUTEIIS;

* fenaTh OIICHOYHBIA BBIBOJ O JOCTHKEHHH IIeId KOMMYHUKAIIMM HEMOCPEICTBEHHO MOCIe
3aBepUICHUS] KOMMYHUKATUBHOTO KOHTaKTa 1 000CHOBBIBATH €TO.

13. ®opmupoBaHMe U  pa3BUTUE  KOMIIETEHTHOCTH B  00JacTd  MCHOJIb30BaHUS
nH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosoru# (nanee — UKT). OGyyaromuiicss cMOXeT:

* [IeJICHANPABJICHHO HCKATh M HCIOJIb30BaTh HMH(POPMAIMOHHBIE PECYpPChl, HEOOXOAMMBIE IS
pelieHns y4eOHbIX U MPAKTUYECKHX 3aau ¢ momolisio cpeacts UKT;

* BbBIOMpaTh, CTPOUTH M HCIIOJIB30BATh AJEKBATHYI0 MH(POPMAIMOHHYIO MOJIENb JUIs Mepeaadu
CBOMX MBICIEH CpEeACTBAMH €CTECTBEHHBIX M (DOpPMANIbHBIX S3BIKOB B COOTBETCTBUU C YCIOBUSIMHU
KOMMYHHKAIIHH;

* BBIICIATh MH(DOPMALMOHHBIN aCleKT 3a7aud, ONEepUPOBATh JAHHBIMH, HCIOJIb30BAaTh MO/IENb
pelIeHus 3a/1a4H;

* HCTONB30BaTh KOMIIBIOTEPHBIE TEXHOJOTMHM (BKJIIOYass BBIOOp aJeKBAaTHBIX 3ajadye
WHCTPYMEHTAIBHBIX POTPaMMHO-AMIAPATHBIX CPEJCTB M CEPBUCOB) IS pelieHus] HH)OPMAIIMOHHBIX U
KOMMYHHMKAITMOHHBIX Y4YEOHBIX 3a/lady, B TOM 4HCIE: BBIYHCJICHHE, HANUCaHWe MHCEeM, COYMHEHUH,
JIOKJIa/10B, pedepaToB, CO3JaHNUE TPE3eHTalui U Jp.;

* HCII0JIb30BATh HH(OPMAIHIO C YIETOM STHUECKUX U MPABOBBIX HOPM;

* cozgaBaTh MH(POPMALMOHHBIE PECYPCHl PA3HOTO TUMA W Ul Pa3HBIX ayJUTOPH, cOOI0AaTh
MH(OPMAIIMOHHYIO TUTUEHY U TIpaBUiIa HH()OPMAIIMOHHOW O€30TTacHOCTH.

Paznen 2. Copep:xanue y4e0HOro npeamera
KonnyecTBo yacoB, OTBOIMMOE Ha OCBOEHHE MTPOTPAMMBI.
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ConeprxkaHne KypcoB MaTeMaTHKH 5-6 KJIacCOB, anreOpbl U TEOMETPpHUH 7-9 KIIaCCOB OOBEAMHEHO
KaK B HCTOPUYUCCKU CJIOKUBIINUECCS JIMHUU ('-H/ICJ'IOBaSI, a.nre6panqecxas[, TCOMETPUUCCKas,
¢GbyHKIMOHANbHAsT W Jp.), TaK U B OTHOCHUTEIbHO HOBBIE (CTOXacTHUYECKas JIMHUSA, «peajibHas
MaTeMaTI/IKa))). OT)IGJ'H)HO MMpEACTABJICHBI JIMHUSA CIOXKETHBIX 3a1a4, UCTOPUYCCKAs JIMHUAA.

C 1uenpl0 pa3BUTHS TMPOCTPAHCTBEHHBIX TMPENCTABICHUM OOyJalOMMUXCs, OBIAIACHUS HWMHU
TCOMCTPHUYCCKUM SA3BIKOM W TOBBINICHUSA Ka4€CTBA H3YYCHHA T'€COMETPHUUYCCKOI0 Mar€puajia KOJIHUYECTBO
yacoB, BeigesieMoe yueOHbIM m1anoM ['bOY COIII c.boO6poBka Ha 0OCBOEHHE MPOTPaMMBI YBEITUYCHO Ha
34yaca.

JJIeMeHTbI TEOPHUH MHOKECTB M MAaTeMATH4Y€eCKOM JTOTUKH

Cornacio ®I'OC ocHoBHOro o0miero oOpa3oBaHHS B KypC MaTeMaTHKH BBeleH pasnen «Jlorukay,
KOTOPBIA HE MPEIIOJIaraeT JOMOJIHUTENIBHBIX YaCOB Ha M3YyYEHUU M BCTPAMBACTCS B PA3JIMYHBIC TEMBI
KypCOB MaTeMaTHK{ U UHPOPMATUKHU U MPEABAPSETCS O3HAKOMIICHUEM C 3JIEMEHTaMH TEOPUU MHOKECTB.
MHokecTBa M OTHOLIEHUS MEKIy HUMH

MHOX€eCTBO, XapaKTEPUCTUUECKOE CBOWCTBO MHOYKECTBA, AJIEMEHT MHOXECTBA, IIyCTOE, KOHEYHOE,
O6eckoHeyHOoe MHOXeCTBO. [loamHOMXkecTBO. OTHOIIEHHE NPUHAAICKHOCTH, BKIIOYCHHS, PaBEHCTBA.
DJeMEeHTbl MHOXKECTBA, CIOCOOBI 3a/laHusi MHOXKECTB, pAaclO3HaBaHHE MOJMHOXECTB U DJIEMEHTOB
IMOJMHOKECTB C MUCMOJIb30BAHUEM KPYIroB Jiliiepa.

Onepauum HaJ MHOKeCTBAMH

[lepeceuenne u oObeqMHEHNE MHOKECTB. Pa3HOCTh MHOXKECTB, IOTIOJIHEHHE MHOKecTBa. VHTepripeTanus
omnepaluii HaJl MHOXKECTBAMHU C ITOMOILbIO KPYroB Jiliepa.

DJ1eMeHThI JJOTHKH

Onpenenenue. YTBepxkAeHUS. AKCUOMBI U TeopeMbl. Jloka3aTenbcTBO. [J0Ka3arenbCTBO OT IPOTUBHOTO.
Teopema, obpaTHas nannoil. [Ipumep u KOHTpIIpUMED.

Bricka3biBaHus

HNcTuHHOCTD M JIOKHOCTh BbICKa3biBaHUS. (CIIOkKHBIE M TPOCThIE BbICKa3blBaHWsA. Omnepauuu Haa
BBICKA3bIBAHUSAMM C MCIOJb30BAaHUEM JIOTUUECKHX CBS30K: M, WM, HE. YCJIOBHBIE BBICKAa3bIBaHUS
(MMIUTMKALIHAHN ).

CoaepskaHue Kypca MaTeMaTHKH B 5-6 Ki1accax

HarypajbHble yncjia u HyJIb

HarypajbHbIil psii YuCel U ero CBOMCTBA

HatypanbHoe 4mcno, MHOXKECTBO HATypajbHBIX YHCET M €ro CBOWCTBA, M300pakeHHE HATypalbHBIX
yycel TOYKAMHM Ha YUCJIOBOWM mpsiMoil. Mcmonb3oBaHHME CBOMCTB HATypalbHBIX YHCENl MPU PEIICHUU
3a/ay.

3anuch U YTeHNE HATYPAJIbHBIX YHCeJI

Paznuune mexnay mudpoi u unciaom. [lo3urmonHas 3anuck HaATYpadbHOTO YKCTIA, IOMECTHOE 3HAUCHHE
UGpBI, pa3psAabl U KIACCHI, COOTHOIIEHHE MEXIY JBYMsI COCETHUMU Pa3psAIHBIM U AMHUIIAMU, YTCHHE
Y 3alUCh HATYpaJIbHBIX YHUCEIL.



OxkpyriieHne HATYPAJbHBIX YK Ce

Heo6xoaumocts okpyriieHus. [IpaBuiio okpyrieHus HaTypaJbHBIX YUCEI.

CpaBHeHHe HATYPAJbHBIX YK CeJ, CPaBHeHHE ¢ YUCI0M ()

[lonsTHE O CpaBHEHMM 4YMCEJ, CPAaBHEHHE HATypaJbHbIX YHCENl JPYr C JpPYrOM M C HYyJEM,
MaTeMaTH4€eCKasl 3allMCh CPAaBHEHUI, CIIOCOOBI CPaBHEHMSI UUCEIL.

JeiicTBUS ¢ HATYPAJIbHBIMH YHCJIAMHA

CnoxeHue W BBIYUTAHUE, KOMIIOHEHTHI CJIOXEHHUS M BBIUUTAHMS, CBSI3b MEXKIY HHMH, HAXO0XKJIECHUE
CyMMbl M Pa3HOCTH, W3MEHEHHE CYMMbl M PA3HOCTH IPU H3MEHEHUH KOMIIOHEHTOB CIIOXKEHHS U
BBIYUTAHUA. YMHOXXCHHE M JIEJICHHUE, KOMIIOHCHTHl YMHOXXEHHUS U JEJICHHS, CBSI3b MEXIYy HHUMH,
YMHOKEHHUE U CJIOKEHUE B CTOJIOUK, JIEIEHUE YTOJIKOM, IIPOBEPKA pe3yibTaTa ¢ IOMOLIBIO NIPUKUAKU U
oOpatHoro peicTBus. IlepeMecTUTENBHBIA ¥ COYETATCIIBHBIN 3aKOHBI CIIOKCHHS W YMHOYKCHUS,
pacnpenenuTeNbHbIi  3aKOH YMHOXXEHHMSI OTHOCHUTENIBHO CIIO)KEHHs, OOOCHOBAaHHE aJIFOPUTMOB
BBINIOJIHEHUS apU(PMETUUYECKUX JeHCTBUM.

CreneHb ¢ HATypaJbHBIM MOKa3aTeJeM

3anucek ynciaa B BUAEC CYMMBI Pa3psIHBIX CJIaraeMbIX, MOPSJIOK BHITIOJHEHUS JCHCTBUN B BBIPAKCHUSX,
COJIep’KallX CTENeHb, BHIYUCICHNE 3HAUEHNUN BbIPAXKEHHM, COJIEp/KaLUX CTEEHb.

YucsioBbI€ BHIPAKEHUS

UucnoBoe BBIPAKEHUE U €r0 3HAYEHUE, MOPSJIOK BBINOJIHEHUS JEHCTBUIL.

JleaeHue ¢ ocTaTKOM

Jlenenue ¢ 0OCTaTKOM HAa MHOKECTBE HaTypaJbHBIX YHCEJ, CBOMCTBA JACJIEHHUS C OCTATKOM.

[IpakTrueckue 3a1auu Ha JeJIEHUE C OCTATKOM.

CgoiicTBa U NPU3HAKYU ACJIUMOCTH

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

[Ipu3naku nenumoctu Ha 4, 6, 8, 11. Jloka3zaTenbCTBO MPU3HAKOB JEIUMOCTH. PenieHne mpakTHyecKux
3a/1a4 ¢ IPUMEHEHUEM ITPU3HAKOB JIETUMOCTH.

Pa3jioskeHne 4nc/ia Ha MPOCTbIe MHOKUTETH

[IpocTeie U cocTaBHBIC YHCHa, pemeTo Dparochena. PazmokeHre HaTYypaIbHOTO YKCIa HA MHOXKHUTEIIH,
pa3yioKEHUE Ha MPOCTbIe MHOXKUTENH. KonuecTBO JenuTenel 4ucia, alropuTM pas3jiokKeHUs YUCiIa Ha
MPOCThIE MHOYKUTEIIHN, OCHOBHAS TEOpEMa apHU(PMETUKH.

AnredOpanyeckue BbIpasKeHU s

Hcnonb3oBanue OykB asi 0003HAYEHMsI YMCEN, BBHIYHMCICHUE 3HAUEHHUS alre0panyeckoro BBIPAKEHUS,
MpUMEHEHHE anreOpanyecKuX BBIPAKEHUN JUIsl 3allUCHM  CBOMCTB apu(MeTHYecKHX JeHCTBUH,
npeo0pa3oBaHue aNredpandeckux BbIpaKEeHUI.

Jeauresin 1 KpaTHbIE

Jlenutenb U €ro CBOWMCTBa, OOIIMHA NENHUTENb OBYX W 0OJiee YHCeN, HauOOJbIIUN OOIIUN JeTUTElNb,
B3aMMHO IIPOCTHIE YKCIIa, HAXOXKCHHE Haubomblero oouero aenutens. KpatHoe u ero cBoiictBa, oOuiee
KpaTHO€ JBYX M Oojiee 4ucel, HaUMeEHbIlee oOlee KpaTHOE, CIOCOObl HAXOXKAEHUS HAUMEHBIIIETO
o011ero KpaTHoTO.

Apoou

OObIKHOBEHHbIE IPOOH

Hons, yactb, ApoOHOE uucino, apoOb. JlpobHoe umcio kak pe3ynbTar AencHus. [IpaBunibHble U
HEeMpaBWIbHBIE APOOU, cMellaHHas JpoOb (CMelmIaHHOe YHMCIIo). 3amuch HATypalbHOTO 4YHCIa B BUIC
IpoOu ¢ 3aJaHHBIM 3HAMeHarTesjeM, IpeoOpa3oBaHHE MeEUIaHHOW APOOM B HEMPaBWIBHYIO NIpO0b U
HaoOopoT. [IpuBenenue npobeit k 0bmemy 3HameHatento. CpaBHeHHE 0OBIKHOBEHHBIX JIPOOEH.
CrnoxxeHrue W BbIUMTaHUE OOBIKHOBEHHBIX NpoOei. YMHOXKEHUE M JeJeHHe OOBIKHOBEHHBIX IpoOei.
Apudmernueckue IEHCTBUS CO CMENIAHHBIMHU JpoO0sMu. Apudmerudeckue IEHCTBUS C APOOHBIMHU
grcnamu. CrocoObl paliMoOHANTU3AIMH BRIYUCIEHUH U UX IPUMEHEHHE MTPH BBHITIOJHEHUH JICHCTBUH.
HecsaTuanbie APpOOH

Ienast u mpoOHast yactu aecaTudHOU npoOu. IIpeoOpazoBaHue MeCATHUHBIX IpoOeil B OOBIKHOBEHHBIE.
CpaBHeHue JnecaTHUHBIX npoOeit. CriokeHHe W BBIYUTAHHE JACCATUYHBIX ApobOeil. OkpyrieHue
JECSITUYHBIX ApoOel. YMHOXKEHHE U JIeIeHHe NEeCITHUHBIX NpooOeil. [IpeoOpa3zoBaHue OOBIKHOBEHHBIX
npo0eit B necsituunble 1podu. KoHeunble 1 6eCKOHEUHbIE IECATUYHBIE APOOH.

OTHoweHNe ABYX YHCe



Macmtab Ha mane u kapre. [Iponopuun. CBolicTBa nponopiuii, IpuMeHEeHHE TPOTOPIUK M OTHOLICHUH
IIpU PELICHUH 3a/a4.

Cpennee apupmernueckoe quceJ

Cpennee apudmernueckoe AByX umced. M3o0paxkeHue cpegHero apupMeTHdecKoro ABYX YHCEN Ha
YHUCIIOBOW MpsiMOi. PerieHrne npakTHYEeCKWX 3adad ¢ MNPUMEHEHHEM CPEIHEro apu(MEeTHUECKOTO.
Cpennee apudMeTHIECKOE HECKOJIBKUX YHCET.

IMpoueHTHI

[Tonatne nmpouenTa. BerunciaeHne IpoUEHTOB OT YUCIA U YUCIIA 110 U3BECTHOMY IIPOLIEHTY, BBIPAKEHUE
OTHOILEHHUS B IPOLEHTaX. PellieHne HeCI0KHbBIX MPAKTUYECKUX 3a/1a4 C IIPOLICHTAMMU.

JAuarpamMmmel

Cronbuatble 1 KpyroBble nuarpaMmebl. Mizpneuenne nadopmanun u3 nuarpamm. M3o0paxenne quarpamm
10 YMCJIOBBIM JaHHBIM.

PaunuonanbHbIe yncIa

[TonoxwurensHble U OTpULIATENbHBIE YKcia. M300paxeHue drcen Ha YUCIOBOM (KOOPAMHATHOM) MPSIMOH.
CpaBHenue uucen. Moaynp uMcia, TeOMeTpUuYecKass HMHTEpHperauus MOIyis uucna. JledcTBus c
ITOJIOKUTEIBHBIMU U OTPULATENBHBIMY YnCIaMU. MHOXKECTBO 1enbIX yncell. [lonsaTtue o panuoHalibHOM
yucne. [leppuyHOE MpPEICTAaBICHHE O MHOXECTBE PALMOHAIBHBIX 4yucen. [[elcTBUS ¢ palMOHAIBHBIMU
yuciamu. PelieHue TeKCTOBBIX 3aaad. EQuHMIBI M3MEpeHui: [UIMHBI, IUIOIIaad, O0O0beMa, MaccChl,
BPEMEHH, CKOPOCTH. 3aBUCHMOCTH MEXIy €IUHUIIAMH H3MEPEHUS KaXIOW BEINYUHBL. 3aBUCHMOCTH
MEXAYy BEJIMYMHAMH: CKOpPOCTb, BpEMs, pAacCTOSHUE; IMPOU3BOAUTENBHOCTh, BpeMs, padoTa; IeHa,
KOJIMYECTBO, CTOMMOCTh. 3aJaud Ha BCe apu(PMEeTHUYEeCKHE NeWCTBUS. PerieHwe TEeKCTOBBIX 3aaad
apudmernyeckum crocodom. Mcnonbp3zoBanue Tabnuil, cxem, YepTexei, Ipyrux cpeicTB NpeCcTaBlIeHUs
JAHHBIX MPU PEIIeHUH 3aJaud. 3a/1a4y Ha JABIKEHHE, paboTy U MOKYNKHU. PeleHne HeCloXHbIX 3a/1a4 Ha
JBUKEHHE B IIPOTHBOIOJIOKHBIX HAIIPABJIEHUAX, B OJJHOM HAIPABIICHUH, IBUKEHHE TI0 PEKE MO0 TEUEHUIO
Y TIPOTHB TeueHwus. Pemenne 3a1ad Ha coBMeCTHYIO padoty. [IpumeneHune apooei mpu pereHnu 3a1ad.
3aza4yy Ha 4acTH, IOJIM, IPOLEHTHI. Pelenne 3a1a4 Ha HaX0XKICHNUE YaCTH YMCIIa U YUCIIA TI0 €ro YacTH.
Pemienue 3amau Ha mpoueHTHl W Aoyid. [IprMeHeHune mpomopuMii MpH pelIeHUH 3aaad. Jlorudeckue
3ajaun. PelieHne HECNOXKHBIX JIOTMYECKUX 3a/ad. PeleHue JIorHMyeckux 3ajad ¢ MOMOUIbIO Tpados,
TabmuL. OCHOBHBIE METObI PEIIEHUS TEKCTOBBIX 3aau: apu(METUUECKHH, Tepedop BapHaHTOB.
Harasignasi reomerpus

@urypsl B okpyxatoiiem mupe. Harmsiiasle npeacraBieHus o Gurypax Ha IIOCKOCTU: MpsiMasi, OTPE30K,
JIy4, yroJi, JJoMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYyr. UeTbIpeXyrojabHUK, IPAMOYIOJIbHUK, KBAIpaT.
TpeyronbHuK, BUABI TPEYroJabHUKOB. IIpaBUibHBIE MHOIOYroJbHUKH. M300paxkeHne OCHOBHBIX
reomerpudeckux ¢uryp. BzanMmHoe pacrosiokeHue IBYX MNpsIMBIX, ABYX OKpPYXHOCTEH, HpsMOil u
OKpyxHOcTH. JInHA OoTpe3Ka, JoMaHoi. EnuHunel usmepenus mainunsl. lloctpoeHue oTpeska 3amaHHOU
uHbL. Buasl yruoB. I'pagycHas Mepa yria. M3mepeHune U IOCTPOEHHE YIVIOB C IIOMOIIBIO
TpaHCIIOPTHPA.

[lepumerp muoroyrosbHuka. [loHsTtue miomanu ¢GUrypsl; eIMHUIBI U3MepeHus miomaau. Ilnomans
IpsIMOYTOJIbHMKA, KBajpaTa. llpuOmikeHHoe wM3MepeHue Imomanud (uryp Ha KieTyaTod Oymare.
PaBHoBenukue Qurypbl. HarnsgHele mnpexactaBieHHss O — NPOCTPAHCTBEHHBIX — (urypax: Kyo,
napajiesienunesi, npusma, nupaMmuia, map, cpepa, Kouyc, HuinHap. M300paxxeHue npocTpaHCTBEHHbBIX
¢uryp. Ilpumeps! ceuenuil. MuororpanHuku. llpaBunbHble MHOTOrpaHHuku. [Ipumepsl pa3BepTOK
MHOTOI'PaHHHUKOB, IMIMHIAPAa U KoHyca. [loHsTne obwvema; eauHuipl oobema. OObeM MPSIMOYTOJBHOTO
napauenenunena, kyoa. I[lonsarue o paBenctse guryp. LlenTpanbHasi, oceBast U 3epKajibHasi CAMMETPHH.
N300paxkxeHne cUMMETPUYHBIX (uryp. PemieHne npakTHdeckux 3aJad ¢ MPUMEHEHHEM MPOCTEHIINX
CBOMCTB uryp.

Hcropuss MmateMaTHKH

[TosiBnenne 1udp, Oyks, neporaudoB B IMpOLECCEe cueTa M paclpeseieHus MpOoJIyKToB Ha JlpeBHeM
bmmxxnem Boctoke. Csizb ¢ Heonutudueckoil pepostorueil. PoxxieHne mecTueciTepuuHON CHUCTEMBbI
cuncnenus. [losBnenue necaTHUHON 3anucu yucen. PoxkaeHue W pa3BUTHE apU(PMETUKU HATYPaJIbHBIX
yucen. HOK, HO/I, npocteie uncna. Pemero Dparocdena. Ilosnenne Hyns 1 OTpULATEIbHBIX YUCET B
MaTemaruke apeBHocTH. Posb Jlnodanta. [Mouemy (—1)(—1) = +1?

HpoOu B BaBmione, Erunre, Pume. OTkpbiTHE AecATHUHBIX qpobeil. CTapHHHbBIE CUCTEMBI MEp.
JlecsaTuunble qpodu 1 MeTpudeckas cucrema mep. JI. Maraumkuii.



CoaepikaHue Kypca MaTeMaTHKH B 7-9 Kiaccax

Auredpa

Yucaa

PanmonanbHble yucia

MHOX€ecTBO paluOHaNbHBIX uuces. CpaBHEHHE palMOHAJIbHBIX uucen. JleMcTBUS ¢ palMOHAJIbHBIMU
yrciaamu. [IpeacraBieHne paloHAIBHOTO YHCTa AECATHYHOM IpOOBIO.

HppanuoHajibHble YHCIA

[TonaTHE MppanMoOHAIBHOIO Yncia. PacriozHaBaHue HppalMOHAIBHBIX Yncel. [IpuMepsl 10Ka3aTenbCTB B
anredpe. MppamumonansHocts uncna >/2. Ilpumenenne B reomerpuu. CpaBHEHHE HPPAMOHAIBHBIX
yucesn. MHOXeCTBO AEUCTBUTEIbHBIX YHCEIL.

ToxnecTrBeHHbIe Ipeodpa3oBanusa UnciioBblie U 0yKBeHHbIEe BbIpa:keHUs BolpakeHne ¢ IepeMeHHOI.
3HaueHue BeIpaxeHus. [logcTaHoBKa BbIpaXKEHU BMECTO MEPEMEHHBIX.

eibie BbIpamkeHUs

Crenenp ¢ HaTypalbHBIM IOKa3aTeleM U ee cBoiicTBa. [IpeoOpa3oBaHMs BBIpaXXEHUH, COJAEpIKALIUX
CTENIEHU C HaTypaJbHbIM TMoKa3zarenaeMmM. OpHowieH, MHorowieH. JlelcTBus ¢ oOJHOWIEHAMU U
MHOTOWIEHaMH (CJIO’KE€HUE, BBIYUTAHUE, YMHOXKEHHE). DOpMyibl COKPAILlEHHOTO YMHOKEHUS: Pa3HOCTh
KBaJIpaToB, KBaJpaT CyMMBbI U pa3HOCTH. Pa3no)keHne MHOroudseHa Ha MHOKUTEJIHN: BbIHECEHHE OOIIEero
MHOXKMTEJS 3a CKOOKHM, TpyNIHUpPOBKA, IpUMEHEHUE (OPMYNI COKpAlllEHHOro yMHOKeHUs. KBajgpaTHBbIM
TPEXUIEH, Pa3JIOKEHNE KBAPATHOIO TPEXWIEHA HA MHOKHATEIIH.

JApoOHo-pannoHaJbHbIe BbIPAKEHUSA

Crenenp c 1menbiM mnokaszareneMm. IlpeoOpa3zoBanue ApoOHO-TMHEHHBIX BBIPAKEHUN: CIOXKEHHE,
YMHOK€HUe, aeneHue. AnreOpauueckas JpoOb. JlomycTuMble 3HAY€HUS MEPEMEHHBIX B JIpOOHO-
painoHanbHbBIX BbIpakeHHsX. Cokpaiienue anredpamdeckux apooeil. IlpuBenenue anredpamveckux
npobeit k obmemy 3HameHaremio. JleficTBus ¢ anreOpandecKMMH ApPOOSMH: CIIOKEHHE, BBIYMTaHUE,
YMHOXEHHUE, JIeJIeHUEe, BO3BeicHUE B cTeneHb. [IpeoOpa3oBanue BEIpaXXEHUH, COEpKAIMX 3HAK MOJTYJISL.
KBagpaTtHble KOpHH

ApubdmMeTnuecknii KBaJIpaTHBIM KOpeHb. [Ipeobpa3zoBanne BEIpAKEHHI, COAEPKANTUX KBAAPATHBIC KOPHU:
YMHOKEHHUE, ICICHUE, BBIHECEHUE MHOXKMTEIS M3-TIOJ 3HAaKa KOPHS, BHECEHUE MHOXKMTENS IMOJ 3HAK
KOPHS.

YpaBHeHUs] M HEPABEHCTBA

PaBencrBa

Yucnosoe paBeHcTBO. CBOKMCTBA YNCIOBBIX PABEHCTB. PABEHCTBO € MEpEMEHHOM.

YpaBHeHust

[lonsitne ypaBHeHHMs M KOpHA ypaBHeHus. llpencrtaBieHue o paBHOCHIBHOCTH ypaBHeHUH. OOnacTh
olpeeNneHus ypaBHeHus (001acTh JOMYCTUMBIX 3HAUEHUH TepeMeHHON ).

JIuHeiiHOe ypaBHEeHHE U €er0 KOPHU

Pemenue nuHelHbIX ypaBHeHul. JIuneiiHoe ypaBHeHMe ¢ napameTpoM. KoianuecTBo KOpHEHN JIMHEHHOTO
ypaBHeHus. PenieHne TMHEWHBIX yPaBHEHUH C IApaMETPOM.

KBagpaTHoe ypaBHeHHe M er0 KOPHH

KBanparusle ypaBHeHus. HenoiiHele kBajgpaTHble ypaBHEHMs. JJMCKpUMUHAHT KBAaJPaTHOTO ypaBHEHUS.
@dopmyna kopHel KBaapaTtHoro ypaBHeHHs. Teopema Buerta. Teopema, oOpatHas Teopeme Buera.
Pemienue kBajpaTHBIX YpaBHEHHI: MCIIOJb30BaHKUE (OPMYIIBI Ul HaXOXKJIEHUS KOpHEH, rpaduueckuit
METOJ] peIleHHs], Pa3JIo’KeHHEe Ha MHOXKUTENH, M0JA0Op KOpHEH C MCHOJb30BaHHMEM TeopeMbl Buera.
KonnuecTBo KOpHEN KBagpaTHOIO YPAaBHEHMs B 3aBHCHUMOCTH OT €r0 AUCKpUMHHaHTa. bukBajpaTHble
YPaBHEHUs. Y paBHEHHUs, CBOAUMBIE K JINHEHHBIM U KBaJIpaTHbIM. KBagpaTHbIE ypaBHEHHUS C IapAMETPOM.
/lpo0HO-panHoOHaJbHBIC YPABHEHUS

Pemenune npocreiimux ApoOHO-TMHEHHBIX ypaBHEHHH. Pemenre qpoOHO-paliMoHaIbHBIX YPaBHEHUH.
Mertoabl peleHusi ypaBHEHUI: METObl PaBHOCHIIBHBIX NMPeoOpa3oBaHM, METO] 3aMEHbl MEPEMEHHOM,
rpapudeckuii Metoj. Vcmonb3oBaHMe CBOMCTB (QyHKIMI mnpu pemeHun ypaBHeHuil. Ilpocreiimue
UppaluOHAJIbHbIE YPAaBHEHUS

Cucrembl ypaBHeHUH

VYpaBHeHHEe ¢ IByMsl NepeMeHHbIMH. JIMHEilHOoe ypaBHeHME C AByMsI IepeMeHHbIMM. [Ipsmas kax
rpaduyeckasl MHTEpIpeTalusl JUHEHHOrO YypaBHEHHs C JBYMs IepeMeHHbIMU. [loHsATHE cuCTeMbl
ypaBHeHUH. PelieHne cucteMbl ypaBHEHHMI. MeTOIbl pPEIeHUs] CUCTEM JIMHEHHBIX YPaBHEHHUU C IBYMs



NEpEMEHHBIMH: TpaQUYecKuid METOJ, METOJ CIOXKEHHUS, METOJ TMOACTAaHOBKH. CHCTEMBI JIMHEHHBIX
YPAaBHEHUH C [TAPAMETPOM.

HepaBencrBa

Uucnosele HepaBeHCTBA. CBONCTBA UMCIIOBBIX HEpPAaBEHCTB. [IpoBepka crpaBeIMBOCTH HEPABEHCTB IPU
3aJlaHHBIX 3HAYEHUSAX NepeMeHHbIX. HepaBeHCcTBO ¢ mepemeHHOW. CTporue u HECTPOrME€ HEpPaBEHCTBA.
OOnacte ompeneneHusi HepaBeHCTBAa (00JacTh JONMYCTHMBIX 3HA4eHUH repeMeHHoi). Pemenue
JUHENHBIX HepaBeHCTB. KBajipaTHOe HEpaBEHCTBO M €ro pelieHus. PelieHne KBaapaTHBIX HEPaBEHCTB:
WCIOJb30BAHNE CBOWCTB M TpaduKa KBaApaTHYHOW (YHKIUH, METOJ MHTEPBAJIOB. 3alHCh PELICHUS
KBaJIpaTHOTO HEpaBEHCTBA. PemieHne LENblX W JIpOOHO-PALIMOHAIBHBIX HEPABEHCTB METOJIOM
HUHTEPBAJIOB.

Cucrembl HEpaBeHCTB

CucremMbl HEpaBEHCTB C OJHOM IepeMeHHOM. PeleHue cucTteM HEpaBEHCTB C OJHONW IEPEMEHHOM:
JUHENHBIX, KBaJpaTHbIX. M300paxkeHre peleHusi CUCTEMbl HEPAaBEHCTB Ha YMCIOBOW MpPsIMOW. 3amuch
pEILIEHUs CUCTEMbI HEPABEHCTB.

D yHKUUHA

IHousitue pyHKuMHU

JlexkapToBbI KOOpAMHATHl Ha IMJIOCKOCTH. DPOpMUpPOBaHUE NPEACTABICHUNH O METANpeAMETHOM MOHATUU
«koopauHatel». CrocoObl 3amaHus (QyHKUIMH: aHANUTUYECKUW, rpaduueckuid, TadbmuuHbli. ['padpuk
¢byukuun. I[lpumepsl (yHKIUH, TOTy4aeMbIX B MPOLIECCE UCCIENOBAHMS PA3IUYHBIX peabHbIX
MIPOIIECCOB M pEIIeHUs 3a1a4. 3HaueHne QyHKIHU B Touke. CBoicTBa (QYHKIMNA: 00JIaCTh OMPEICIICHHS,
MHO>KE€CTBO 3HAUEHUH, HYJIH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, YE€THOCTH/HEUETHOCTh, MPOMEKYTKH
BO3pacTaHMsi M yObIBaHUS, HauOoJblllee M HauMEHbIlee 3HaueHus. lccnemoBanue QyHKUIMU MO ee
rpaduxky. [Ipencrasnenue 06 acumnrorax. HenpeposiBHocTh hyHKImu. KycouHno- 3aganabie GyHKINH.
JIuneiiHas pyHKIUSA

CpoiictBa u rpaduk auHEHHOW (QyHKIMH. YTiIOBOW kKod(duimeHT npsmoil. Pacmonokenue rpaduka
JUHEWHON (YHKIIMU B 3aBUCHMOCTH OT €€ YIJIOBOro Kod(pHUIIMeHTa U cBOOOIHOTO WieHa. HaxoxneHue
K03 (UIIMEHTOB JIMHEHHOW (PYHKIIUU IO 33JaHHBIM YCJIOBHSIM: MPOXO0KIEHUE PSIMOI Yepe3 JBe TOUKH C
3aJJaHHBIMH KOOPAMHATAMH, IMPOXOXKICHHE NPSAMON Yepe3 MaHHYI0 TOYKY M MapajulebHON JaHHOM
MPSAMOI.

KBagpatuunas ¢pyHkuus

CaoiicTBa u rpaduk kBaapaTuyHOU GyHKIMH (apadona). [loctpoenue rpaduka KkBagpaTHIHOW HYHKITUN
nmo ToukaM. HaxoxaeHue Hysed KBaapaTUUHOW (YHKIMM, MHOKECTBA 3HAUYECHUMN, MPOMEKYTKOB
3HAKOMOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OoOpaTHasi NPONOPUMOHAIBHOCTH

Caoiictea dyrkimn. 'paduxu dyukuuii. [IpeoGpasosanue rpadukos. OyHKIHsS y=VX 1 e& rpadux
IlocsienoBaTeIbHOCTH M POTrPeCCHH

UucnoBasi  MOCIEIOBAaTENbHOCTh.  [IpuMepbl  UYMCIOBBIX  MOCIENOBaTeNbHOCTEH.  beckoHeuHbIe
MocCJIeI0BaTeTbHOCTU. ApudMeTndeckas mporpeccuss U ee CcBoicTBa. ['eomeTpuyeckas Mmporpeccus.
dopmyna 00IIero WwieHa U CyMMBI 1 IEPBBIX WICHOB apu(METHUYECKON U reOMETPUUYECKON TPOTPECCHIA.
Cxopsmiasicst reoMeTpudeckasi IpoTrpeccHsl.

Penrenne TeKCcTOBLIX 32124

3anayu Ha Bce apudmMeTHYeCcKHUe el cTBUS

Pemienne TeKCTOBBIX 3a1au apupMeTHdeckuM crnocobom. Mcmonp3oBaHue TaOnMIl, CXeM, UYepTexew,
JIPYTUX CPEACTB MPEACTABICHUS JaHHBIX MPU PEIICHUH 3aauH.

3agaum Ha IBHKEHHE, Pa00TY U NMOKYIIKH

AHanmn3 BO3MOXKHBIX CUTYallUi B3aMMHOTO PAcCIOJIOKEHUSI OOBEKTOB MPH MX JABMXKEHHH, COOTHOIIEHUS
00BEMOB BBITIOJIHAEMBIX Pa0OT PU COBMECTHOM paboTe.

3agaum Ha YaCTH, 10JIH, IPOLEHTHI

Pemenue 3amau Ha HaXOXAECHHWE YAaCTH YMCIIa M YUCIA IO €ro 4acTu. PemieHue 3agay Ha IPOLEHTHI U
noau. [Ipumenenne nponopunii Npyu pelIeHny 3a1ay.

Jlornuyeckue 3axaun

Pemienue noruueckux 3agay. Pemenue Joruueckux 3a1ad ¢ HOMOILbIo rpadoB, TaOIHII.

OcHOBHBIC METO/IbI PEIICHUS TEKCTOBBIX 32124



apupMeTHUECKH, anreOpandeckuii, mnepedop BapuaHTOB. [lepBUYHBIE MPEACTABICHHUA O JPYTUX
METOJIaxX pelIeHus 3a/1a4 (reOMEeTpHUECKUe U IpauecKiue METOIBI).

CraTncTHKa M TeopHusi BePOsITHOCTEH

Crartucruka

Tabnuynoe u rpaduueckoe MPeACTaBICHUE TAHHBIX, CTOJ0YAThIE W KPYrOBBIE TUArpaMMbl, rpaduky,
NpUMEHEHHE JHarpaMM M TrpaduKOB A ONMUCAHUS 3aBHCUMOCTEH peallbHBIX BEIUYMH, H3BJICYCHUE
nHbopMauy U3 TabIHIl, TUarpaMM U rpagukoB. OnucaTeabHbIE CTATUCTHYECKUE TTOKA3aTENN YHCIOBBIX
HaOOpOB: cpenHee apuMETHUECKOE, MeAuaHa, HauOoJibllee M HaWMEHbIee 3HaueHHs. Mepbl
pacceuBaHMs: pa3Max, JAUCIEpPCUs U CTaHAapTHoe OTKIoHeHue. CiyyailHas H3MEHYHUBOCTD.
N3meHunBOCTh pu U3MepeHusx. Pemaronine npasusia. 3aKOHOMEPHOCTU B U3MEHUYUBBIX BEIMUNHAX.
CayuaiiHble coObITHS

CnydgaitHple OMBITHI (IKCIIEPUMEHTHI), JJIEMECHTApPHBIC CIy4YailHbIe COOBITHS (MCX0nbl). BepostHoCTH
ayieMeHTapHbIX cOObITHH. CoObITUS B CIOy4YallHBIX OJKCIIEpUMEHTaX U  OJaronpusTCTBYIOIINE
JlIeMEHTapHble coObITUS. BepostTHOcTH  ciydailHBIX  cOObITHHM. ONBITBI ¢ PaBHOBO3MO>KHBIMU
AJIEMEHTapHbBIMU COOBITUAMU. Kiaccuueckue BepOSITHOCTHBIE OIBITHI C HCIHOJIb30BAaHUEM MOHET,
KyoukoB. IlpeacraBienue coObITHH C moMmolIbl0 Juarpamm Oinepa. [IpoTHBOIOJIOKHBIE COOBITHS,
oObenuHeHne u TiepeceueHue coOwiTHil. [lpaBuio croxeHuss BeposiTHocTed. CrydallHBIH BBIOOD.
[IpencraBnenue skcriepuMeHTa B BHUE JepeBa. HesaBucumbie COOBITHS. YMHOXEHHE BEpPOSITHOCTEH
He3aBUCUMBIX coObITUH. [locnenoBarenbHble HE3aBUCUMBIE UCTIbITaHUA. [IpefcTaBienne o HE3aBUCUMBIX
COOBITHAX B )KU3HU.

DJIeMEeHThl KOMOHHATOPUKHU

[IpaBuio ymMHOXKEHHUs, MepecTaHOBKH, (axkTopuan uucia. CoderaHus U 4yucio codyeranud. dopmyna
yucna couetanuil. Tpeyroiapauk [Tackanst. OnbITel ¢ OONBIIUM YHCIOM PAaBHOBO3MOYKHBIX JIEMEHTaPHBIX
coObITHii. Briuucienre BeposiTHOCTEN B ONbITaX C IPUMEHEHHEM KOMOMHATOPHBIX Gopmyn. Mcnbitanus
bepnymnu. Ycnex u Heynava. BeposatHocTr coOOBITHI B cepUU UCTIBITAaHUN bepHysuim.

Cuayyaiinble BeJJUYUHBI

3HAKOMCTBO CO CIIy4allHbIMHM BEJIMYMHAMHU HA NPUMEPAX KOHEYHBIX JUCKPETHBIX CIy4ailHbIX BEJIUYMH.
Pacnpenenenue BepoatrHocTedl. MatemMarndeckoe oxkuaaHue. CBOMCTBA MaTEMAaTHYECKOTO OKHIAHMS.
[Tonsatue o 3akonHe OoJsbmuxX uncen. M3amepenue BepositHocTel. [IpuMeHeHne 3akoHa OOJBITUX YHCE B
COLIMOJIOTHH, CTpaxOBaHWUH, B 3/IPaBOOXpPaHEHHM, OOecleyeHHH Oe30MacCHOCTH HAaceJIeHHs B
Ype3BbIYAITHBIX CUTYALIHSX.

I'eomerpust

I'eomerpuueckne purypnbl

Durypsl B reOMeTPHHU M B OKPY:KalOIeM MUpe

I'eomerpuueckas ¢urypa. @opmupoBaHue MNPEICTABICHUA O METAaNpeIMETHOM MOHITHU «PUTypay.
Touka, nuHMS, OTPE3OK, MpsMasi, JIyd, JIOMaHasi, INIOCKOCTb, YroJ, OMCCEKTpUca yria U €€ CBOICTBa,
BUJIBI YIJIOB, MHOTOYTOJbHUKH, Kpyr. OceBas cummerpusi reomerpuueckux ¢uryp. lLlentpanbhas
CUMMETPUS T€OMETPUUECKUX PUTYP.

MHOroyroJibHUKH

MHOrOyrojJpHUK, €ro 3JIEMEHTBl U €ro CcBoMcTBAa. Pacmo3HaBaHME€ HEKOTOPBIX MHOTOYI'OJIBHUKOB.
Boinykibie ¥ HEBBINYKIIbIE MHOTOYroJIbHUKU. [IpaBuiibHble MHOrOyrosibHUKU. TpeyroiapHuku. BeicoTa,
MeJaHa, OMCCeKTpUca, CPEAHssl TUHUS TpeyrojibHuKa. PaBHOOEPEHHBIN TPEYrOJbHUK, €r0 CBOMCTBA U
NpU3H aKku. PaBHOCTOpPOHHUN TPEYroJbHUK. IIpAMOYrOJBHBIN, OCTPOYIOJIBHBIM, TYIOYIOJIbHBIN
TPEYroJbHUKU. BHemHue yrael TpeyroiabHuka. HepaBeHCTBO TpeyrojapHuKa. YeTbIpeXyroJbHUKH.
[Tapannenorpamm, pom0, IpSMOYrOJIbHUK, KBaJpaT, Tparneuus, paBHoOeapeHHas Tpanenus. CBoiicTBa 1
MPU3HAKY NapajiesiorpaMma, pom0a, NpsiIMOYroJIbHUKA, KBaIpaTa.

OKpyXHOCTB, KPYT

OKpyXHOCTb, KpYI, MX 3JEMEHTBHl M CBOMCTBA; LIEHTpajbHbIE M BIHCaHHbIE Yribl. KacarenpHas u
CeKyllass K OKPY)KHOCTH, UX CBOMCTBa. BnucaHHbBIE M OIMCAHHBIE OKPYXHOCTH IJII TPEYrOJIbHHUKOB,
YETBIPEXYTOJIbHUKOB, IPABUJIBHBIX MHOTOYT OJIbHUKOB.

I'eomeTpuueckue purypsl B NIpocTpaHcTBe (00beMHBbIE TeJa)

MHororpaHHuk 4 €ro 3iaeMeHTbl. Ha3BaHMS MHOTOTpaHHMKOB C Pa3HBIM IOJIOKEHHEM U KOJIMYECTBOM
rpaHeii. [lepBuuHble nmpencTaBaeHust 0 MUpaMUJe, Mapajuienenunese, npusme, chepe, mape, UIMHIPE,
KOHYCE, UX JIEMEHTaxX U MPOCTEHIINX CBOMCTBAX .



OTHomEeHust

PagencrBo ¢puryp

CpolicTBa paBHBIX TPEYrOJbHUKOB. [Ipu3HaKK paBEeHCTBA TPEYrOJbHUKOB.

IMapajuieq I bHOCTH NPSIMBIX

[Ipu3Haky u cBOCTBa NapajlIeIbHbBIX NPSMbIX. Akcnoma napamienbHocTd EBkinaa. Teopema dareca.
IlepnenaukyasipHbIe NpsiMble

[Ipsmoii yron. Ilepnengukymnsp x npsimoil. Haknmonnas, mpoexuus. CepeluMHHBIM NEPHEHIUKYISAP K
oTpe3ky. CBOMCTBA U IPU3HAKU MEPIEHIUKYISIPHOCTH.

IlonpoGue

[TponoprmonaneHble  O0Tpe3ku, moxodue ¢uryp. IlomoGuble TpeyronpHUKH. [lpu3HaKu mOHOOWS.
B3anmHoe pacnonoxeHue npsaMon U OKpYKHOCTH, IByX OKPYKHOCTEH.

N3mepenust u BbIYMCICHUS

Beanunnbi

[Tonstue Benmmuuubl. [nuna. M3mepenuwe mimsbl. EnuHMIBI U3MEpeHUs UIMHBL. BenuuuHa yria.
I'pagycnas mepa yrna. Ilonstue o miuomanu mwiockoi Gurypsl u ee cBoiictBax. M3Mepenue miomanei.
Equaunsl uzmepenust minomaau. [IpencraBienne o6 o0beme U ero cpoiicTBax. M3mepenue oObema.
Enununer uamepenus 00beMoB.

N3mepenust u BbIYMCICHUS

WNHcTpyMeHTB! U1 M3MEpPEeHUl U MOCTPOEHU; U3MEpEeHNEe U BBIYMCIIEHUE YIIIOB, JJIUH (PaccTOSIHUN),
wiomaaed. TpuroHomerpuueckue (GYHKIMH OCTPOTO yrila B  HIPSIMOYrOJBHOM  TpPEYroJbHUKE
Tpuronomerpuueckue (QyHKIUM Tymoro yrja. BbluucieHue 3J€MEHTOB  TPEYroJbHUKOB  C
WCIOJIb30BAHUEM  TPUTOHOMETPUUYECKHUX  COOTHOIIEHUH. Dopmyibl  MIIOIMIAAM  TPEyrosbHUKA,
napajuiesiorpaMma M €ro YaCTHBIX BUJIOB, (POPMYIIBI JUIMHBI OKPYXHOCTHU U Iutomiaau kpyra. CpaBHEeHHE U
BBIUKCIIeHUE omiaaen. Teopema [Iudaropa. Teopema cunycoB. Teopema KOCHHYCOB.

Paccrosinus

Paccrosane mexmy Toukamu. PacctostHre oT TOUkH 10 mpsiMoii. PaccTosiare Mexay ¢purypamu.
I'eomeTpuyeckue NoOCTpoeHUs:

['eoMeTrpuueckre MOCTPOEHUS JUIsl WILTIOCTPAIIMU CBOMCTB reoMeTpuueckux Quryp. MHCTpyMeHTHI st
MOCTPOCHUI: UUPKYJIb, JIMHEHKA, YroJbHUK. [IpocTedimime mnocTpoeHHs LUPKYJIEM U JIMHEHKOM:
MOCTPOCHUE OMCCEKTPUCHI Yrila, MEpHeHIuKYIsiapa K MpsSMOM, yria, paBHOro naHHomy, [loctpoenue
TPEYroJIbHUKOB IO TPEM CTOPOHAM, JIBYM CTOPOHAM U yIJ1y MEKJy HUMHU, CTOPOHE U ABYM MPUIICKAITUM
K Hell yriaM. /leneHue oTpes3ka B JaHHOM OTHOIIEHHH.

I'eomeTpuueckne npeodpa3zoBanus

IIpeoOpa3zoBanust

[Tonsitue npeoOpaszopanus. [IpencrasieHue o MetarpeIMETHOM OHATUH «TIpeoOpa3oBanuey». [logodue.
JIBu:xeHMs1

OceBasi U LeHTpaJbHas CUMMETPHs, TIOBOPOT W MapaienbHbId nepenoc. KomOuHanuu IBHKEHUA Ha
IJIOCKOCTH M UX CBOKCTBA.

BexTopbl M KOOPANHATHI HA IJIOCKOCTH

BekTopsl

[TonsiTe BekTOpa, ACWCTBUS HaJ BEKTOpPaMH, UCIIOJIH30BAHUE BEKTOPOB B (DM3HKE, pa3lOKEHUE BEKTOpa
Ha COCTaBJISIOLINE, CKAJIIPHOE MPOU3BEICHHE.

Koopannarsi

OcCHOBHBIE MOHATHS, KOOPAWHATBI BEKTOpA, PACCTOSIHUE MEXKAY TOukaMu. KoopauHaThl cepeauHbl
oTrpe3ka. YpaBHeHus ¢uryp. IlpuMeHeHHe BEKTOPOB W KOOPAMHAT JUISI peleHHs MPOCTEHIINX
r€OMETPUYECKUX 3a/a4.

Hcropuss MmateMaTHKH

Hctopus hopMupoBaHHs NOHATHUS YUCIIA: HATYpaJIbHbIE YK CIIA, IPOOU, HEJOCTATOYHOCTh PalliOHAIBHBIX
qucell Ul T€OMETPUUECKUX U3MEpPEHUH, UppaloHanbHble yuciaa. CTapuHHBIE CUCTEMBI 3aIIUCH YHCEN.
HpoOu B BaBmione, Erunre, Pume. OTkpbiTre necsaTHuHbIX Qpobei. CtapuHHbIe cucTeMbl Mep. JlecsaTry-
HBIE IpoOU 1 MeTpHuuecKkas cuctema Mep. [losiBienue orpunarenbHeix yncen u Hyist. JI. Maraunkuit. JI.
Diinep.

3apoxaenue anreOpbl B Heapax apupmeruxu. An-Xopesmu. Poxxnenue OykBeHHOM cumBosuku. I1.
®epma, @. Buer, P. Jlekapt. Hcropuss Bompoca 0 HaxoxIeHUH (POpMya KOpHEH anredpanveckux



ypaBHEHUH, HEpa3peIIMMOCTh B paJuKajax ypaBHEHHH cremenu, Oosbineid yerbipex. H. Taprambs, Jx.
Kapnano, H. X. A6ens, O. I'anya.

N3o0perenne MeTosla KOOPIUHAT, MO3BOJIAIONIETO TMEPEBOAUTH T'€OMETPHUECKUE OOBEKTHI Ha SI3BIK
anreOpsl. P. lekapt u I1. @epma. [IpuMeps! pa3auyHbIX CUCTEM KOOPAMWHAT HA IIOCKOCTH.

3anava Jleonapno [Muzanckoro (Pubonayum) o Kpoiukax, unciaa OuboHauyyu. 3ajaga 0 MIaXMaTHOU
JOCKE.

Hcroku Teopum BEPOATHOCTEH: CTpaxoBoe aAeno, asapTHele urpsl. II. depma m b. Ilackans. S
bepnymnu. A. H. Koamoropos.

Ot 3emyemepust k reomerpun. Iludarop u ero mkona. @anec. Apxumen. [locTpoenne mpaBHIBHBIX
MHOTOYroJibHUKOB. Tpucekuus yria. KBagparypa kpyra. Yasoenue ky0a. Vcropus uucna i. 3050TO€
ceuenue. «Hauama» Epxmmpa. JI. Diinep. H. WU. Jlobauesckuii. Mcropus mstoro nocryiara. CopusMel,
apaJIoKCHI.



1)
2)
3)
4)

10.

JleMOHCTPAIIMOHHBII BAPHAHT UTOTOBOH KOHTPOJILHOH padoThl 32 Kypc 8 Kiacca

1 BapuanT
Yacrs 1
Moayab «Aaredpa»
Haiiymte 3Hauenue Buipakenns -80+0,3 * (-10)°

N3BectHO, uto a<b<(0. BriOepuTe HAUMEHBIIICE U3 YHCEIL.
b-1

ab

a-1

—b

OrtBerT:

KakoMy IpOMEXYTKY MPHHAUISKHT 9ucio \77?
DIl 2)[9:10]1  3)[89] 4)[6:7]

OrtBerT:

Sx—y=7

Pemure cucremy ypaBHeHUH {Bx +2y=-1

OtBeT:

Haifiute KOpHU ypaBHEHHS X>+6=5X

OtBerT:
7-7.774
Brruncnure: —————
7= 13
OtBerT:

Moayab «I'eomeTpusi»
Hentpaneueiii yron AOB onupaercs Ha xopny AB
yros1 OAB pagen 60°. Haiimute paanyc OKpyKHOCTH.

OtBerT:

Haiimure momane Tpamenuu, U300pakEHHON

OtBerT:

A

——

24

nuHou 6. Ilpu sTom

B

Ha PUCYHKC.

Ha pucynke wuzobpaxena Ttpaneuus ABCD

g

qJ

Hcnonp3yss ~ pUCYHOK,

Haiigure Sin BAH .

e

U

OtBerT:

VYkaxuTe HoMepa BEPHBIX YTBEP)KICHUH.

1) LleHTp BHHMCAHHOW OKpPYXHOCTH pPaBHOOEJAPEHHOTO TPEYrOJbHUKA JIEKUT Ha BBICOTE,

IIPOBEIEHHON K OCHOBAHMIO TPEYTOJIbHUKA.
2) PoMO He siBIsIeTCS TapalIeIorPaMMOM.



3) Cymma oCTpbIX YIJI0B IPSIMOYTOJIBHOTO TPEYTobHUKA paBHa 90°.
Ecnu yrBepKIeHUI HECKOJIBKO, 3alAIINATE UX YEPE3 TOUKY € 3aIATON B IOPAIKE BO3PACTAHMUS.

Ortger:
11. Yenosek poctom 1,8 M cTouT Ha paccTosSiHUM 12 M 4 oT cToJ0a, Ha
KOTOpOM BHUCHUT (poHaps Ha BbicoTe 5,4 M. Haiigure JUTAHY TEHU

YCJIOBCKA B MCTpax

OrTBer:
2 4acTh

2a+2

12. (2 6amna) Ynpocrure Beipaxesme: _© 1010
a-1 (a—1)2 a*-1 a— |

13. (2 6amna) B Tpanemmu ABCD 6okoBsie croporsl AB u CD paBubel, CH — BbIcOTa, IpOBEAEHHAS
K 6ompiiemMy ocHoBaHuto AD. Haiinute nnuny otpeska HD, ecnu cpeansist munus KM tpanenumn
paBHa 16, a meHblIee ocHoBaHue BC paBHo 4.

B C

f—a

HTorosasi KOHTpPOJbLHasA padoTa 3a Kypc 8 Kkiacca

2 BapMaHT
Yacrts 1
Moayab «Aaredpa»
. 11 4) .15
1. HaiinuTe 3HaueHHE BBIPA)KEHUS 1)

OtBerT:

2. UssectHo, uto a>b>0. Kakoe U3 yka3aHHbBIX YTBEPKICHUN BEPHO?
1) 2a+1<0 2) -a>-b 3) 2b>2a 4) l-a<l-b

OtBerT:

3. KakoMy mpoMeKYTKY MPHHAIEKHT ducio V582
Diviel 2)[5:6] 3)[89] 4)[6:7]

OtBerT:

x+3y=-3

4. Pemmte cucreMy ypaBHEHHUH { 4x +y =10

OtBerT:

5. Haiisute KopHu ypaBHeHus 3X°-9x=0



OrtBerT:

572.574
6. Beruucnure: T
Otser:

Moayas «I'eomerpus»
7. IlpsAMOYroJibHBIM TPEYroJbHUK C KaTeTaMu 5 cM u 12 cm BhnucaH B

Lh

OKPY)KHOCTh. Yemy paBeH paauyc dTOu OKpYy>XKHOCTH?

OrtBerT:

8. B mpsmoyrompHuke onxHa cTopoHa paBHa 10, nepuMeTp paseH 44.
HaitauTe niomaas npssMOyroabHHKA.

OrtBerT:

9. Ha pucynke uzoOpaxkena tpamenus ABCD . B Ucnons3yst  pUCYHOK,
HalauTe CO0S ABH.

b
-

OtBerT: . ||

_
Ex
U

10. VkaxuTe HOMEpa BEPHBIX YTBEPKIACHHH.
1) LleHTphl BIMCAaHHOHN M ONMMMCAHHOW OKPY>KHOCTEH paBHOOEAPEHHOTO TPEYrOJIbHUKA COBIAIAIOT.
2) CymiecTByeT napajiesorpaMM, KOTOPBINA HE SBJISETCS MPSIMOYTOJIBHUKOM.
3) CyMMa yriioB TyHoyroJIbHOTO TpeyrojbHuKa paBHa 180°.
Ecnu yrBepxaeHUN HECKOIbKO, 3alUIIUTE UX Yepe3 TOUKY C 3aMATOl B MOPSAKE BO3pacTaHUSI.

Orser:
"\
11. Ha kakoM paccrosHum (B MeTpax) oT (doHaps CTOUT YEJIOBEK
pocToM 2 M, €ClIM JJIMHAa €ro TeHU paBHA 1 M, BbIcOTa oHAps 9 M?
oul |\
Ortser:
NEE

2 4YacTh.

12. (2 6anna) YnpocTurte BhIpaKeHHE:

m m-+2

m =2m+1 m>+m-2



13. (2 6anna) M3 Touku A mpoBeICHHI IBE KacaTelbHbIe K OKPY)KHOCTH C IIEHTPOM B Touke O.
Haiigure paanyc oKpyXHOCTH, €CJIM YTOJI MEX/1y KacaTeJIbHbIMU paBeH 60° , a pacCTOsIHUE OT
To4ukd A 70 Touku O paBHO 6.
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