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1. IlnannpyeMble pe3yabTaThl H3YYeHUS] MATEMATHKH

IIpeamerHbIe
5-6 KJ1acchl

BbinyckHuK Hay4yuTcesi ([ WCIIONB30BAaHUS B TOBCEAHEBHOW JXU3HU U
oOecreyeHus: BO3MOKHOCTH YCIIEIIHOTO MPOJOJKEHUsT o0pa3oBaHusi Ha 0a30BOM
YpOBHE)

DJIeMeHThI TEOPUH MHOKECTB U MATEMAaTHYEeCKOI JIOTHKH

. OmnepupoBath Ha 6a30BOM YpOBHE MOHSTHSIMH: MHOXXECTBO, DJIEMEHT
MHOYECTBA, TIOAMHOXECTBO, IPHUHA/JIC)KHOCTD;
* 3aJlaBaTh MHOKECTBA MEPEUNCIICHUEM UX DJIIEMEHTOB;
. HaXOJUTh NIepecedcHre, 00beJMHEHNE, TTOIMHOKECTBO B MPOCTEHIIINX
CUTYaIUSX.
B noBceTHEeBHOM KHU3HU U TIPU U3YYEHUU APYTUX MPEIMETOB:
Ppacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUSI.
Yucaa
. OmnepupoBaTth Ha 0a30BOM YpOBHE NOHSATHUSMU: HaTypaJbHOE YHUCIIO,
[eJIOE 4YHUCJIO0, OOBIKHOBEHHas JApoOb, JAeCATUYHAs JpoOb, CMEIIaHHOE YHCJIO,
paloHaIbHOE YUCIIO;

. UCII0JIb30BaTh CBOMCTBA YMCE U MPaBUJiIa ICHCTBUN C PallHOHATLHBIMHU
YKCJIAMH TIPU BBITIOJIHEHUN BBIYUCIICHHIH;

. UCITOJIH30BaTh MPU3HAKH JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BeITIOTHEHUH
BBIUMCJICHUI U PEIICHUN HECJOKHBIX 3a/1a4;

. BBITMIOJIHATh OKPYTJICHUE PaAIlMOHAIBHBIX YHCEI B COOTBETCTBHH C
IIPaBUJIAMH;

* CpaBHHUBATh PAlMOHAJIbHBIE YHCIIA.
B noBce1HEBHOM XU3HU U IIPU U3YUYECHUU JPYTUX IIPEIMETOB:
. OLICHUBATH PE3YyJIbTAThl BBIYMCICHUM MPHU PEIICHUN MTPAKTUYECKUX
3a7a4;
*  BBINIOJHATH CPABHEHUE YHCEII B PEAIbHBIX CUTYallUsIX;
. COCTaBJISITh YUCJIOBBIE BBIPAKECHUS MPU PELICHUHU TPAKTUUECKUX 3a/1a4
W 3aJ1a4 U3 JPYTuX YIeOHBIX MTPEIMETOB.
CraTucTiKa U TeOpHUs BEPOSITHOCTEH
« llpencraBisiTh JaHHBIE B BUJI€ TaOJIUI, JUATPAMM,
 9uTaTh UH(POPMAIIUIO, TIPEICTABICHHYIO B BUJIE TAOJIUIIHI,
JAarpaMMBl.
TexkcroBble 3a1aun
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. Pemiath HeclIOKHBIE CIOKETHBIC 3a7ayd pPa3HbIX THUIOB Ha
apupMeTHIECKue eUCTBUS;

. CTPOUTH MOJIEJIb YCIIOBUS 3a/1au (B BUJE TaOJUIIbI, CXEMbI, PUCYHKA),
B KOTOPOU JaHbl 3HAUCHUS JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYHUH, C LIEJIbIO MTOMCKA
pelieHus 3a1a4u;

. OCYIIECTBJISITh  CIIOCOO TOMCKA pEIIeHUs 3ajJadd, B KOTOPOM
paccyXJI€HUE CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO WJIM OT TPEOOBAHMUS K YCIIOBHIO;

« OCTaBJISATH IUIAH PEILICHUS 3a]1auu;
*  BBIJICJISTH 3TAIbl PEIICHUS 3a/1a4H;

. UHTEPIPETUPOBATh  BBIUMUCIUTENbHBIE  pe3yJbTaThl B  3ajaue,
UCCJIEZIOBATh MOJIYYEHHOE PEIeHUE 3a1a4H;

. 3HATh pa3lInuue CKOPOCTEH 0OBEKTa B CTOSUCH BOJAE, MPOTUB TCUCHUS
U TI0 TCUCHUIO PEKH;

. peliaTh 3a7a49¥ Ha HAXO0XKJECHNE YaCTH YMCJIa ¥ YKCJIA 110 €ro YacTu;

. pemaTh 3aJ1a4u pa3HbIX TUIIOB (Ha paboTy, Ha MOKYIIKU, HA IBUKEHUE),
CBSI3BIBAIOIINX TPU BEJIMYUHBI, BBIJICTSATH STH BEJIMYMHBI U OTHOIIECHUS MEXTY HUMU;

. HAXOJIUTh MPOIEHT OT YMCJIA, YUCJIO TI0 MPOIEHTY OT HEro, HaXOJUTh
NPOIEHTHOE OTHOIIEHHWE JBYX YHCEN, HAaXOJUTh TPOIEHTHOE CHIDKEHUE WIH
IPOLIEHTHOE MOBBIIIIEHUE BETUYNHBL;

. penaTh HECJIOKHbIE JOTHYECKUE 3a]1a4l METOJIOM PACCYXKIACHHM.
B nmoBcenHeBHOM XKU3HU U TIPU U3YUYEHUU JPYTUX MPEAMETOB:

. BBIIBUTATh TUTIOTE3bI O BO3MOXKHBIX MPEIEbHBIX 3HAUEHUIX UCKOMBIX

BEJINUMH B 3aj71a4e (Je7aTh NPUKUJIKY)
I'eomeTpuueckue purypbl

. OIeprpoBaTh Ha 0230BOM YPOBHE MOHATHIMU: PUTYpa, TOUKA, OTPE3OK,
npsimasi, JIyd4, JIOMaHasi, yroyl, MHOTOYTOJIbHUK, TPEYTOJbHUK M YETHIPEXYTOJIBHUK,
NPSIMOYTOJBHUK M KBaJpaT, OKPYXHOCTh U KPYT, MPSIMOYTOJBHBIN Mapajuiejenunesn,
KyO, 11ap;

. n300pakaTh M3y4aeMbie (PUTYPHI OT PYKH U C ITOMOIIBIO JTMHEHKH U
IAPKYJIS.
B noBcenHEBHOM KU3HU U TIPU U3YYCHUU JPYTUX MPEIMETOB:
. pemaTh MpakTHIEeCKUe 3a1a9M ¢ MPUMEHCHUEM MPOCTEHIITNX CBOMCTB
buryp.

I/I3MepeHI/Iﬂ H BBIYUCJICHHUA
* BBIIIOJIHATE HM3MCPCHHUC IJIMH, paCCTOHHHﬁ, BCJIIMYKWH YIJIOB, C
IIOMOIIBIO HHCTPYMCHTOB AJIA H3M€p€HPII>i JJIMH U YTJIOB,
* BBIYHCIIATH IUIOIIAAN IIPAMOYI'OJIbHUKOB.
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B noBce1HEBHOM JKU3HU U IIPU U3YUYEHUU IPYTUX IIPEIMETOB:
. BBIYUCIIATh PACCTOSHUA HA MECTHOCTU B CTAHAAPTHBIX CUTyalUsX,
IJIOIIAU NIPAMOYTOJIbHUKOB;
. BBIIIOJIHATH IIPOCTEUILINE ITIOCTPOCHUS M U3MEPEHUS HA MECTHOCTH,
HEO0OXOIUMBbIE B PEAIbHOU KU3HH.
Hcropuss MmaTeMaTuKH
. ONMCHIBATH OTAEJIbHBIC BBIIAIOIIMECS PE3YJIbTAThI, [I0JYYEHHBIE B X01€
Pa3BUTHUA MAaTEMATUKU KaK HAYKU;
. 3HATh IIPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHON U BCEMUPHOM UCTOPUEH.

BbINyCKHMK TMOJYYMT BO3MOXKHOCTH HAY4YUThes (s oOecredeHus
BO3MO’KHOCTH YCIELIHOI0 MPOJOJIKEHHS 00pa30BaHus Ha 0a30BOM U yriyOnEHHOM
YPOBHSIX)

DJieMeHThI TEOPUU MHOKECTB M MATEeMATHYeCKOI JTOTHKH

. ONEepUpPOBATh MOHATUSIMHU: MHOKECTBO, XapaKTEPUCTUKH MHOXKECTBA,
AJIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, ITOJIMHOXKECTBO,
HPUHAJIEKHOCTb,

. OIIpCACIIAThL IPUHAAJICKHOCTD 3JICMCHTA MHOKCCTBY, O6T)€,III/IH€HI/IIO )41
MMEPCCCYCHUIO MHOKCECTB,
. 3aJaBaTb MHOXKCECTBO C IIOMOIIBKO TIICPCUHCICHUSA OISJICMCHTOB,

CJIOBECHOT'O OIIMCAHMUSL.
B noBceHEBHOM XU3HU U IIPU U3YUYECHUU APYTUX IIPEIMETOB:
* PacIiO3HABATh JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS,

. CTPOUTH LIEMOYKH YMO3aKIIOYEHN HA OCHOBE MCIIOJb30BAHUS MPABUII
JIOTHKH.
Yucaa
. ONECpUPOBATH  TMOHATHSAMM: HATypaJIbHOE  YHUCJIO, MHOMXECTBO

HATypaJbHBIX YHCEI, 1EJI0€ YUCIO0, MHOKECTBO IIEIBIX YUCEN, OOBIKHOBEHHAs APOOb,
JeCATUYHAsT Jpo0b, CMEIIAHHOE YHUCJO, pAlMOHAIBHOE YHCJIO, MHOXKECTBO
paIlMOHANIBHBIX YHWCEJ, TeOMETpUYECKas WHTEpIpEeTalus HaTypalbHbBIX, [EJbIX,
paIMOHANIbHBIX;

. NOHUMATh U OOBSCHITH CMBICIT MO3UIIMOHHOW 3alMCH HATypajJbHOTO
qHCIIa;

. BBITIOJHSTH BBIYUCIICHHS, B TOM YHUCJIE C HUCIOJh30BAHUEM IMPUEMOB
PaIMOHAIILHBIX BEIYMCIICHNN, 000CHOBBIBAThH AJITOPUTMBI BBITIOJTHEHUS ICHCTBUN;

. WCTIOJIb30BaTh MpU3HAKU nenumoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbr
W TPOW3BEJCHUS YWCEN TPU BHINOJHCHWH BBIUMCICHUNA W PpENICHUW 3ajad,
000CHOBBIBATh MPU3HAKU JEITUMOCTH;
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*  BBINOJHATh OKPYIJICHUE PALMOHAIBHBIX YHCEIN C 3aJaHHOU

TOYHOCTBIO;
. yIOPSA0YMBATh YKCJIA, 3alIUCAHHBIE B BHUJI€ OOBIKHOBEHHBIX M JIECATUYHBIX
npo0eii;
« H"axoguth HOJl 1 HOK uncen u nenonp30BaTh UX PU PELLIEHUN
3az1ay;
. ONEPUPOBATH  MOHATHEM  MOAYJb  YHUCIA, TE€OMETpUYECKas

MHTEPIPETALAS MOLYJISL YUCIIA.
B noBce1HEBHOM )XU3HU U IIPU U3YUYECHUU APYTUX IIPEIMETOB:
. OPUMEHSTh MpaBUia NPUOIMKEHHBIX BBIUMCIECHUN MPU PEIICHUU
NPAKTUYECKUX 33a4 U PEIICHUH 3a7a4 JIPYruX y4eOHbIX MTPEIMETOB;
. BBIIIOJIHATL CPABHEHUE pE3YJIbTAaTOB BBIYHUCICHUNW IPU PELICHUU
NPAKTUYECKUX 33/a4, B TOM YHCIIe MPUOJIMKEHHBIX BHIYUCIICHUI;
. COCTaBJISITh YHCJIOBBIE BEIPAYKEHUS U OLICHUBATh UX 3HAYCHMUS NIpU
PEIICHUH MPAKTUYECKUX 3a/1a4 U 3a]1a4 U3 IPYTUX YYEOHBIX MPEIMETOB.
YpaBHeHUs] M1 HEPABEHCTBA
. OnepupoBaTh NOHSATUSMH: PABEHCTBO, YHCJIOBOE  PABEHCTBO,
YPaBHEHUE, KOPEHb YPABHEHUS, PELICHUE YPABHEHHUSI, YUCIIOBOE HEPABEHCTBO.
CraTucTHKA ¥ TEOpHS BepPOsATHOCTEH

. OniepupoBaTh MOHATUSIMHU: CTOJIOUATHIE U KPYrOBBIE JTHUArpaMMBI,
TaOJIMITBI TaHHBIX, CpeHee apudmeTndeckoe,
. U3BJIEKaTh, HWH(pOpMaNMIO, TPEACTaBICHHYIO B TaOiMIax, Ha
IAarpaMMax;
. COCTaBJISATH TAOJHIIBI, CTPOUTH JTHArpaMMbl HA OCHOBE JIAHHBIX.

B noBceaHeBHOM KU3HU U MIPU U3YUYEHUH JIPYTUX MTPEIMETOB:

. U3BJICKATh, MHTEPIPETUPOBATH M IpeoOpa3oBbIBaTh HH(OOPMAIIHIO,
INpeACTaBICHHYI0O B TaOnMIaXx W Ha JMarpaMMax, OTPaXKaloIlyl CBOWCTBA U
XapaKTEPUCTUKHU PEATIbHBIX MPOIIECCOB U SIBJICHUIA.

TekcTOoBBIE 3a7a4UH

. PemaTe mpocThie U CIOXKHBIE 3374l Pa3HBIX TUIIOB, a TAKXE 3a7adyu

MOBBIILICHHON TPYAHOCTH;

. UCIIOJIb30BATh PA3HbIE KPATKUE 3aITUCU KaK MOJIEJIH TEKCTOB CI0KHBIX
3a/1a4 JIJ1s1 IOCTPOECHUS TIOMCKOBOM CXEMbI U PELICHUS 3a/1a4;

. 3HaThb W TPUMEHATH 00a cmocoba Tmoucka pemieHus 3amad  (oT
TpeOOBaHUA K yCIOBUIO U OT YCIIOBUS K TPEOOBAHUIO);

. MOJEIHNPOBATH PACCYKICHUS MPU MOUCKE PEUICHUS 3a7a4 C TOMOIIbIO
rpadcxemsl;

* BBLACIIATH 3TAIlbl PCIICHUA 3aJa49d U COACPIKAHNUC KaXKA0I0 dTalla,
* HHTCPIIPECTUPOBATDH BBIYUCIIUTCIBbHBIC PE3YIbTAThI B 3agadc,
HCCICA0BATD ITOJYYCHHOC PCIICHUC 3ada4H,

9
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. aHAJIM3UPOBATh BCEBO3MOXKHBIE CHUTYAI[MH B3aHMMHOTO PACHIOJIOKEHL
IBYX OOBEKTOB W H3MEHEHHE WX XapaKTEPUCTUK IPU COBMECTHOM JIBHIKCHUH
(ckopoCTb, BpeMsi, pacCTOSIHHE) TIPY PEIIeHUH 3a/1a4 Ha IBIKEHHE IBYX OOBbEKTOB Kak
B OJIHOM, TaK M B POTHUBOTMOJIOKHBIX HAMPABICHUIX;

. UCCIIEJIOBaTh BCEBO3MOJXKHBIC CHTYallMM TMpH pEIICHHH 3aJad Ha
JBW)KEHUE TIO PEKe, pacCMaTpUBATh Pa3HbIE CHCTEMBI OTCUETA;

* pemath pa3HOOOpa3HbIC 33J]aUu «HA YACTHU»,
. pemaTts 1 000CHOBBIBATh CBOE PEIICHUE 3a/1a4 (BBIICIATH MaTEMAaTHUECKYIO
OCHOBY) Ha HaXOKJICHME YaCTH YMCJa M YKCla [0 ero 4YacTh Ha OCHOBE KOHKPETHOTO
CMBICIIa Ipo0u;

. OCO3HaBaTh U OOBACHATH WJSCHTHYHOCTHh 3a7ad pa3HbIX THIIOB,
CBSI3BIBAIOIIUX TPU BEJIMYHHBI (HA paboTy, Ha MOKYIKH, Ha IBUKCHHE);

. BBIJICIISITh OTU BEJIMYUHBI U OTHOIICHUS MEXAY HHUMH, IPUMEHSITH UX
NpY peIIeHUH 3a/1a4, KOHCTPYHUPOBAaTh COOCTBEHHBIC 3a/1a4M YKA3aHHBIX THIIOB.

B noBceiHeBHO KU3HU U TIPY U3yYEHUU IPYTUX IPEIMETOB:

. BBIJICIISITh TIPU PEIICHUU 3a7a4 XapaKTePUCTUKH paccMaTpUBacMOl B
3aja4e CUTyalldl, OTIUYHBIC OT PEalbHBIX (T€, OT KOTOPBIX a0CTParMpOBAIIHCH),
KOHCTPYUPOBATh HOBBIE CHUTYallUU C YYETOM ITUX XapaKTEPUCTHK, B YACTHOCTHU, IPU
pelLIeHNH 3a]]a4 Ha KOHIIEHTPAILlUHU, YYUTHIBATh IUIOTHOCTH BEIIECTBA;

. penaTh 1 KOHCTPYUPOBATH 33Ja41 HA OCHOBE PACCMOTPEHUS peabHBIX
CUTYalllii, B KOTOPBIX HE TPEOYETCS TOUHBIN BHIYMCIUTEIBHBIN pe3yIbTaT;

. peniaTh 3a/1ayu Ha JIBUXKEHUE 10 PEKEe, pacCMaTpUBasi pa3Hble CUCTEMbI
oTCYeTa.

I'eomeTpuueckue purypbl
. N3BnekaTh, MHTEPIIPETUPOBATH U MPEOOPA30BHIBATh MH(OPMAIIUIO O
reOMETPUYECKUX PUrypax, MPeACTABICHHYIO Ha YepTexKax;
. u3o0paxkaTb H3y4aemMble (QUTYpRl OT pPyKH W C IIOMOIIBIO
KOMITBIOTEPHBIX HHCTPYMEHTOB.
N3mepenusi u BbIYMCTEHUS
. BBITIONHATh W3MEPEHHE JJIMH, PACCTOSHHM, BEJIMYWH VYIJIOB, C
MOMOIIbI0 HHCTPYMEHTOB JIJIsI U3MEPEHHM IJIMH U YTJIOB;
. BBIUMCTSATh  IUJIOMIATU  TPSIMOYTOJBHUKOB, KBaJpaToB, OOBEMBI
MPSIMOYTOJILHBIX TTapalIeIeTUIeIOB, KyOOB.
B moBceHEBHOM KU3HU U TIPU M3YYCHUU APYTHUX TMPEIMETOB:
. BBIYUCTISITh PACCTOSIHUS HA MECTHOCTH B CTAHJIAPTHBIX CHUTYaIIHSX,
TJIOMIAN YIACTKOB MPSMOYTOJIBHON (DOPMBI, 00BEMBI KOMHAT;
. BBITIOJTHSTH MPOCTEHIIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOTUMEBIE B
peaTbHOM >KU3HU;
* OIIEHWBATH Pa3MEPhI PECATHHBIX 0OBEKTOB OKPYKAIOIIETO MUPA.

10
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Hcropust MaTeMaTHKH
. XapakTepu3oBaTh BKJIAaJ BBIJAIOIMXCSI MAaTeMaTUKOB B Pa3BUTUE
MaTE€MaTUKHU U UHBIX HAYYHBIX 00JacTei.

7-9 ki1aceol

BbinyckHuK HayyuTcesi (A7 WCIIONB30BAaHUS B TOBCEAHEBHOW JXU3HU U
oOecreyeHus: BO3MOKHOCTH YCIIEITHOTO MPOAOKEHUsI 00pa3oBaHusi Ha 0a30BOM
ypOBHE)

DJIeMeHThI TEOPUH MHOKECTB U MATEeMAaTHY€eCKOI JIOTHKH

. OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSITHIMH: MHOXXECTBO, DJIEMEHT
MHOYKECTBA, TIOAMHOXECTBO, MPUHA/IJIC)KHOCTD;
* 3aJlaBaTh MHOYKECTBA MEPEUNCIICHUEM UX DJIIEMEHTOB;

. HaXOAUTh MepeceueHre, 00beIMHEHNE, TOJIMHOKECTBO B MPOCTEHIIINX
CUTYaIUSIX;
. OIepupoBaTh Ha 6A30BOM YPOBHE MOHITUSIMU: OIIPECIICHHE, aKCUOMA,

Teopema, JOKa3aTeIbCTRO;
. PUBOAUTEL MPUMEPHI U KOHTPIPUMEPHI IJI TOATBEPKICHHUS CBOUX
BBICKa3bIBaHMIA.
B noBcenHeBHOM KU3HU U TIPU U3YUYCHUH JAPYTUX MPEIMETOB:
. UCITIOJIB30BaTh IpaUUIECKOe MPEICTaBICHNE MHOXKECTB ISl ONTUCAHUS
peabHBIX MPOIECCOB M SIBIICHHUM, TIPU PEIISHUM 3aj]lad JPYTruX y4eOHBIX MPEIMETOB.
Yucaa
OnepupoBaTh Ha 6a30BOM YPOBHE TMOHATHSMH: HATypaJIbHOE YHCIIO, IIEJI0
YHUCJI0, OOBIKHOBEHHAS IPO0b, IeCITUIHAS APOOb, CMeIIaHHas 1po0b,
paloHaIbHOE YUCIIO, apu(METHICCKUN KBAIPATHBIN KOPCHB;

. MCIOJIb30BaTh CBOMCTBA YHCEN U MPaBHJia JCUCTBUHN MPHU BBIMOJIHEHUN
BBIYHCJICHUI;
. UCIIOJIb30BaTh MPU3HAKH JAETUMOCTH Ha 2, 5, 3, 9, 10 npu BeIMOITHEHUT

BBIYHUCJICHUN U PCUHICHUH HCCIOKHBIX 3a1a4;

. BBIIIOJIHATh OKPYIJIEHHE PALMOHAIBHBIX YHCEII B COOTBETCTBUU C
MpaBUJIaMU;

. OLICHUBATh 3HAYCHUE KBAIPATHOTO KOPHS U3 MOJ0KUTEIBHOIO LEJIOTO
YUCIIa;

*  PacIiO3HABATh PALMOHAIBHBIE U UPPALMOHAJIBHBIC YNCIIA;
* CpaBHMBATbH YHCIIA.
B noBceHEBHOM XU3HU U TPU U3YUYECHUU JPYTUX NIPEIMETOB:

11


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

OLICHMUBATb PC3YJIbTAThI BBIUMCJICHUU IIpHU PCHICHUHU ITPAKTUYCCKUX '

*  BBINOJIHATH CPABHEHUE YUCEIl B PEAIBHBIX CUTYaLUAX;

. COCTaBJIAITh YUCJIOBBIE BBIPAKEHUSI IIPU PEILIEHUH NMPAKTUYECKHUX 3a]1a4

W 3aJla4y U3 JpYruX y4eOHbIX TPEAMETOB.
ToxaecTBeHHbIE IPe00pa30BaHUSA

. BbInosiHATH HECNOKHbBIE MPEeoOpa30BaHMs AJis BHIYMCICHUS 3HAYEHUN
YHUCJIOBBIX BBIPAKECHHH, COAEPKAIIMX CTENEHN C HATYPAJIbHBIM ITOKA3aTEIEM, CTENIEHU
C LEJIBbIM OTPULIATENIEHBIM MIOKA3aTENIEM;

. BBIMIOJHATh  HECJOKHBIE MpPeoOpa3oBaHUsl ULEJIbIX BBIPAKEHUM:
pacKkphIBaTh CKOOKHM, IPUBOJIUTH MMOAOOHBIE CIIaraeMbIE;

. UCIOJIb30BaTh ()OPMYJIbl COKPAILIEHHOT'O YMHOXKEHHUS (KBaJApaT CyMMBl,
KBaJpaT Pa3HOCTH, PA3HOCTh KBAJAPATOB) ISl YNPOILIECHHS] BBIYMCICHUN 3HAYCHUH
BBIPAXCHU;

. BBIMIOJHATh ~ HECJIOXHBIE  MpeoOpa3oBaHust  JPOOHO-IIMHEWHBIX
BBIPAXKECHUI U BBIPAKEHUN C KBAJIPATHBIMU KOPHSIMH.

B noBcenHeBHOM KW3HU U NIPU U3YYEHUH APYTUX PEIMETOB:
* TIOHMMAaTbh CMBICJ 3alMCH YKCIIA B CTAHJAPTHOM BU/IE;

. ornepupoBaTh Ha 0a30BOM YPOBHE IMOHSTHEM «CTaHAApTHAas 3aluCh
quCIIa.

YpaBHeHUs U HEPABEHCTBA

. OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSIMHU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YpAaBHEHHUE, KOPEHb YpaBHEHMS, pEUICHWE YPAaBHEHUS, YHUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA;

* TPOBEPATH CHPABEIIMBOCTDH YUCIOBBIX PABEHCTB U HEPABEHCTB;

. pemaTh JMHEWHBIE HEPAaBEHCTBA M  HECIOXHBIE HEPABEHCTBA,
CBOASIIMECS K JTUHEHHBIM;

* pelaTb CUCTEMbI HECIIOKHBIX ITMHENHBIX YPABHECHUHN, HEPABEHCTB;

. IPOBEPSTh, SIBISETCA JU [JAaHHOE YKCIO PEIICHUEM YpPaBHEHUS
(HepaBeHCTBA);

. pemiath KBaJpaTHBIE ypaBHEHHS MO (QopMylie KOpPHEH KBaJpaTHOTO
YpaBHEHUS;

. N300paXkaTh PEIICHUS HEPABEHCTB M MX CUCTEM Ha YHCIIOBOU MPSMOM.

B noBceHEBHOM KU3HU U NPU U3YYEHUU JPYTUX MPEIMETOB:
. COCTaBJIAThH U PEIIATH JUHCHHBIC YPABHECHUS MIPU PEUICHUU 33]1a4,
BO3HHUKAOIIUX B IPYTUX YUY€OHBIX MpPEIMETaX.
DyHKIUMN
« HaxoauTh 3HaueHue GYHKINH MO 3aJJaHHOMY 3HAaUYCHHUIO apTyYMEHTA;
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. HaxXOJIUTh 3HAYECHHUE APTyMEHTA 110 33IaHHOMY 3HAYEHUIO (byHKuH -~
HECJIO)KHBIX CUTyalUsX;

. ONpENENATh IOJIOKEHUE TOYKH IO €€ KOOpAWHATaM, KOOPJAWHATHI
TOYKH 110 €€ IMOJI0KEHNUIO Ha KOOPIUHATHOU IUIOCKOCTH;

. no rpaduKy HaxoJIUTh O0JIACTh ONpeIeSIeHNs, MHOKECTBO 3HAaYEHUH,
HYyTd (DYHKIMM, NOPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTAHUS U
yObIBaHUs, HaUOOJIbIlIEE U HAUMEHbIIIEE 3HAUCHUS (PYHKIUY;

* CTPOUTH rpauk JUHEHHONU (DYHKIINH;

. IpOBEPATh, SBISETCS JM JaHHbIM Tpaduk TrpaduKoM 3aJaHHON
GyHKUIMU (JIMHEWHOMU, KBaIpaTUYHON, 0OpaTHON MPONOPLUHUOHAIBHOCTH);

. onpenesaTh NPUOINKEHHBIE 3HAYEHUSI KOOPUHAT TOUKH MEPECeUCHUS
rpadukoB QyHKIHNIH;

. onepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMU: MOCIEIOBATEIBHOCTD,
apu@meTndeckas Mporpeccusi, reOMeTpuiecKas porpeccus;

. pemarh 3a7a4d Ha MPOTPECCUU, B KOTOPHIX OTBET MOXKET ObITh
NOJIY4eHHETOCPEACTBEHHBIM MOICYETOM 0€3 MpUMEeHEHHs (GOpMYII.

B noBcenHeBHOM KU3HU U MIPU U3YUYECHUH JAPYTUX PEIMETOB:

. UCMOJIb30BaTh I'paUKU peasbHBIX MPOLECCOB U 3aBUCUMOCTEH IS
OINpe/eNICHUs] MX CBOMCTB (HAaMOOJbIIME W HAWMEHBIINE 3HAUEHUs, MPOMENKYTKU
BO3pacTaHUsl U YOBIBaHMSA, O0JIACTH IOJIOXKUTEIBHBIX U OTPULIATEIbHBIX 3HAUYEHUN U
T.IL.);

. UCMOJIb30BaTh CBOMCTBAa JUHEHHOW (yHKUIMH U ee Trpaduk Ipu
pellleHny 3aa4 U3 Ipyrux y4eOHbIX IPEIMETOB.

CraTucTika U Teopusi BEpOSITHOCTEMH

. NMeTp mHpeacTaBI€HHE O  CTaTUCTUYECKUX  XapaKTEPUCTHKAX,
BEPOSITHOCTHU CIIY4aiHOTO COOBITHSI, KOMOMHATOPHBIX 33/1a4ax;

. pemate mpocTeiiiye KOMOMHATOPHBIE 33Jaud METOJIOM MPSIMOIO U
OpraHU30BaHHOTO TIepedopa;

* TpeICTaBJIATH JJaHHBIE B BUJE TAOJIUL, AUarpaMM, rpaduKoB;

. YUTAaTh HH(GOPMAIIHUIO, PEJICTABICHHYIO B BUJE TAOIHIIBI, TUATPAMMBI,
rpaduka;
. OTIPEJIENSITh OCHOBHBIE CTATUCTHYECKUE XapaKTEPUCTUKH YUCITOBBIX
HaOOpPOB;
* OIIEHUBATh BEPOSITHOCTH COOBITHS B MIPOCTEHUININX CITyJasIX;
. UMETh TPEJICTABIICHNE O POJIM 3aKOHA OOJBIIMX YHCE B MAaCCOBBIX
SIBIICHUSX.

B noBceHEBHOM XU3HU U TPU U3YUYECHUU JPYTUX MIPEIMETOB:
* OLICHMBATh KOJUYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;
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. MMeTh TPEACTABIEHHE O PONH TIPAKTHYECKH JOCTOBEPHBIX
MaJIOBEPOSITHBIX COOBITHIA;

. CpPaBHUBATH OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKHU, TTOTYUCHHBIE
B [IPOLIECCE PEUICHUS MTPUKIATHOMN 3a4a4u, U3YUCHUS PEAIbHOTO SBJICHUS;

. OIICHUBATh BEPOSITHOCTh PEATIbHBIX COOBITUH U SIBIICHUMN B HECTIOXKHBIX
CUTYyalUSIX.

TexkcToBbIC 32124
. Pemiath HeC/IOXKHBIE CIOKETHBIE 3aJadyd pa3HBIX THUIIOB Ha BCE
apudMeTHIECKUE IeUCTBUS;
. CTPOUTH MOJICNIb YCIIOBUS 3a7a4M (B BUJIe TAOJUIIBI, CXEMbI, PUCYHKA
WM ypaBHEHUs), B KOTOPOM JTaHbl 3HAUEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIXBEIUYNH,
C IEJIBIO TMOUCKA PEIICHUS 3aa4H;
. OCYIIECTBJISITh  CIIOCOO TOMCKA pelieHus 3ajadyd, B KOTOPOM
paccyXJIeHUE CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WK OT TPeOOBaHMS K YCIOBHIO;
+ COCTAaBJIATH IUTAH PElICHUS 3aa4H;
*  BBIJICJISATH dTAIbl PEIICHUS 3a/1a4H;
. WHTEPIPETUPOBATh  BBIUUCIUTENBbHBIC  pe3yJbTaThl B 3ajaue,
UCCJIEA0BaTh MOJIYYEHHOE PEUICHUE 3a4auH;
. 3HATh Pa3IMuMe CKOPOCTEN 00BEKTa B CTOSYEH BOJIE, TPOTUB TEUCHUS
U 110 TEUEHUIO PEKHU;
+ peuaTth 33Ja4d Ha HAXO0XKJAEHUE YaCTH YUCia ¥ YHCIIA 110 €ro YacTu;
. peniaTh 3a/1a4u pa3HbIX TUIIOB (Ha pabOTy, Ha IOKYTIKHU, HAa IBUKEHUE),
CBSA3BIBAIOIINX TPU BEJIMYHUHBIL, BBIJIEISATh 3TH BEJIMYMHBI U OTHOUIEHUS MEXAY HUMU;
. HAXOJIUTh MPOLEHT OT YKCIIA, YUCJIO MO MPOLEHTY OT HETO, HAXOIUTh
IPOLIEHTHOE CHUKEHUE WJIU MTPOLIEHTHOE MOBBIIIEHUE BETUYNHBI;
. pelaTh HECIOKHbBIE JIOTHYECKUE 3aJa4l METOJ0OM PACCYXKICHUN.
B noBcegHEBHON KU3HU U MIPU U3YUYEHUHU JIPYTUX MIPEIMETOB:
. BBIJIBUTaTh TUIIOTE3bI O BO3MOKHBIX MPEIEIIbHBIX 3HAUYEHUSAX UCKOMBIX
B 33J]a4€ BEJIUYMH (eN1aTh IPUKUIKY ).
I'eomerpuueckue purypbi
« OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMH T€OMETPHUECKHUX
¢buryp;
. U3BJIEKATh UH(GOPMAIIHIO 0 reOMETPUUECKUX ¢durypax,
MPEACTABICHHYIO Ha YepTEKaxX B IBHOM BUJE;
. OPUMEHATH ISl PELICHUs 3a]1a4 TeOMEeTpUUECKue (PakThl, €Ciu
YCIIOBUS X IPUMEHEHUS 33JIaHbI B IBHON (hopMme;
. pemaTh 3ajlaud Ha HaXOXJECHHE TE€OMETPUYECKHUX BEIUYUH IO
o0Opa3iaM Uiy aaropuTMam.
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B noBcenHeBHOM KU3HU U MIPU U3YUCHUH APYTUX MPEIMETOB:
. UCIIOJIb30BaTh CBOMCTBA T'E€OMETPUYECKUX (QUTryp [Js peuieHus
TUTIOBBIX 3aJlay, BO3HUKAIOIIUX B CHUTyallUsiX I[IOBCEJIHEBHOM JKHU3HHU, 3a1ad
MPAKTUYECKOTO COJEP KaHUsI.
OTHOmEHUA

. OnepupoBath Ha 0a30BOM ypOBHE NOHSTHSAMHU: PABEHCTBO (Uryp,
paBHble  (UTYpPBI, PABEHCTBO  TPEYrOJHHUKOB,  MAPAJJICTBHOCTh  MPSMBIX,
MEePIEHIUKYISIPHOCTD MPSAMBIX, YIJIBI MEXIY MPSMBIMU, TIEPIECHIUKYIISIP, HAKIIOHHAS,
IPOCKITHSI.

B noBcenHeBHOM KU3HU U TIPU U3YUYCHUH JAPYTUX MPEIMETOB:

. UCIIOJIB30BaTh OTHOIIEHUS JJIi PEIICHUS TPOCTeUIIMX 3ajaad,

BO3HHMKAIOIINX B PEAIbHON KU3HHU.
N3mepennsi U BbIYUCIEHUS

. BreinmonHaTh W3MepeHHWe JJIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C
MIOMOIIIbI0 UHCTPYMEHTOB JIJISi U3MEPEHUN JIJIMH U YTJIOB;

. NPUMEHATh (OpMyJNIBI TMEpUMETpa, IUIOMAAX U 00BEMA, IUIOIIAJH
MOBEPXHOCTH OTJICTbHBIX MHOTOTPAaHHUKOB TIPU BBIYMCIICHUAX, KOTJa BCE JaHHBIC
UMEIOTCS B YCIIOBUY;

. npuMeHsTs Teopemy Iludaropa, 0a30Bble TPUTOHOMETPUYECKHUE
COOTHOUIEHUS JJIs1 BBIYUCIICHHS IJIMH, PACCTOSIHUM, TUIOAJAEH B IPOCTEUILINX CITyYasiX.

B noBcenHeBHOM KU3HU U MIPU U3YUYECHUH APYTUX IPEIMETOB:

. BBIYHCIISITh PACCTOSIHUSI HA MECTHOCTH B CTAHAAPTHBIX CUTyalUAX,
TUTOIIAN B TIPOCTEHIINX CIydasX, MPUMEHATh (GOPMYIbI B MIPOCTEHIIINX CUTYAIUSIXB
IIOBCEIHEBHOM KU3HHU.

I'eomeTpu4yeckue NOCTPOECHUA

. N3o0paxath TUIOBBIC TNIOCKUE (PUTYPHI B (PUTYPHI B POCTPAHCTBE OT
PYKHU U C IOMOUIBIO UHCTPYMEHTOB.

B noBcenHeBHOM KU3HU U MIPU U3YUYECHUU APYTUX MPEIMETOB:

. BBITIOJHSTH TIPOCTEUIITNE MTOCTPOCHUS HA MECTHOCTU, HEOOXOIUMEBIE B
pEATBHOM KU3HMU.

I'eomeTpuyeckue npeodpazoBaHus

. Ctpoutsb Gurypy, CAMMETPUUYHYIO TAaHHON (PUTYype OTHOCUTEIBHO OCU
Y TOYKHU.

B noBcenHeBHOM KU3HU U PU U3YUYECHUH APYTUX MPEIMETOB:

* Ppacmno3HaBaTh ABUKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;

+ pacro3HaBaTh CHMMETPUYHBIC (DUTYPHI B OKPY>KAIOIIIEM MHPE.
BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH
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. OnepupoBath Ha 0a30BOM YpOBHE MOHSATHSIMU BEKTOD,
BEKTOPOB, IPOM3BEICHHE BEKTOPA HA YUCJI0, KOOPAMHATHI Ha IIJIOCKOCTH;
. onpeaensaTh NpUOIMKEHHO KOOPAUHATHI TOUKHU MO €€ N300paKEHUIO Ha
KOOPJAMHATHOM IUIOCKOCTH.
B noBcenHEBHOM KU3HU U IIPU U3YYECHUH APYTUX IPEIMETOB:
. UCIIONIB30BAaTh BEKTOPBHI ISl PEIIEHUS MNPOCTEUMINMX 3aJad Ha
ONpENIEIEHNE CKOPOCTH OTHOCUTEIBHOIO IBUKEHUSI.
Hcropus MaTeMaTUKH
OnuchIBaTh OTAEIBHBIE BBIIAKOIIMECS PE3YJIBTATHI, TOJIYYEHHBIE B XOJ€ PA3BUTHS
MAaTE€MAaTUKN KaK HAYKU;
. 3HaTh MPUMEPHI MATEMATUYECKUX OTKPBITUN M UX aBTOPOB, B CBSI3H C
OTEYECTBEHHON U BCEMUPHOMN UCTOPUEH;
* TIOHMMAaTh POJIb MATEMATUKH B pa3BUTHH Poccun.
MeTtoasl MaTeMaTHKH
. BbIOMPATH MOAXOIAIIMN U3YYEHHBIH METOJ ISl PEIIEHUH U3YUYEHHBIX
TUIIOB MAaTEMATUYECKHX 3a/1a4;
. OPUBOAUTH  NPHUMEPBl  MATEMAaTUYECKUX  3aKOHOMEPHOCTEM B
OKPY’KarOLEN JEeUCTBUTEIILHOCTH U IIPOU3BEACHUAX UCKYCCTBA.

BbIyCKHMK MOJTYYMT BO3MOKHOCTH HAYUYMTBCHl i1 OOecredeHus
BO3MOKHOCTH YCIEIIHOTO MPOJIOKEHUs 00pa3oBaHus Ha 0a30BOM U yTiyOIE€HHOM
YPOBHSX

DJieMeHTbI TEOPUU MHOKECTB M MATEeMATHYeCKOI JTOTHKH

. OnepupoBaTh TMOHATUSAMU: OIpEACNIEHHe, TeopeMa, aKCHuoMma,
MHOKECTBO, XapaKTEPUCTUKH MHOXECTBA, DJIIEMEHT MHOXECTBA, IMYCTOE, KOHEYHOE U
0ECKOHEYHOE MHOKECTBO, MOJMHOMXECTBO, NMPUHAICKHOCTh, BKIIOUEHUE,PABEHCTBO
MHOKECTB;

. M300pakaTh MHOXKECTBA M OTHOIICHHE MHOYKECTB C IMOMOIIBIO KPYTOB
Diinepa;
. OTIpEIeISITh TPUHAIIICKHOCTh JIEMEHTa MHOKECTBY, 00bEIMHEHUIO U

[IEPECEYEHNIO MHOKECTB;
. 3a71aBaTh MHOKECTBO C MOMOIIBIO MEPEUUCIEHUS 3JIEMEHTOB, CIOBECHOIO
ONMCaHUS;

. ONEPUPOBATh MOHATHUSIMHU: BBICKA3bIBAHWE, UCTUHHOCTH WU JIOKHOCTH
BBICKA3bIBaHUS, OTPULAHUE BBICKA3bIBAHWW, ONEPALMHA HAJl BHICKA3bIBAHUSIMU: U, WJIH,
HE, YCJIOBHBIEC BbICKA3bIBAHUSI (MMIUIUKALINN);

* CTPOMTH BBICKA3bIBaHMS, OTPULIAHUS BBICKA3bIBAHU.
B noBceHEBHOM XU3HU U TPU U3YUYECHUU JPYTUX NIPEIMETOB:
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* CTPOUTH LCIIOYKHU YMOSEIKJ'HO‘—ICHI/Iﬁ Ha OCHOBC HUCIIOJIb30BAHUA ITPABn™~

JIOTUKH,
. UCIOJIb30BaTh ~ MHOXECTBA, ONEpallid C  MHOMXKECTBAMH, UX
rpaduyecKoe MpeICTaBICHUE JJIsl OMCAHUS PEeaIbHBIX MPOIECCOB U SIBJICHUH.
Yucaa
. OnepupoBaTh  MOHATUAMHU: MHOXXECTBO  HATypaJIbHBIX  YHCEII,

MHOYECTBO IIEJIbIX YHCEeIl, MHOXKECTBO PallMOHATIBHBIX YHUCEII, UPPAIMOHATBHOE YHCIIO,
KBaJpaTHBI KOpPEHb, MHOXECTBO JCHCTBUTEIIbHBIX YHUCEN, T'C€OMETpUYECKas
UHTEpIpETaIMs HATYPaIbHbIX, IEJIbIX, PAIIMOHAJIBHBIX, JEHCTBUTEIIBHBIX YHCET,

. MOHUMATh U OOBSICHATH CMBICT TMO3UIIMOHHOW 3alMCH HATypPaJIbHOTO
YHCIIa;

. BBITIOJIHSITh BBIYUCIICHUS, B TOM YHUCJIE C HCIOJIb30BaHUEM MPUEMOB
palMOHAILHBIX BBIYUCIICHUM;

*  BBINIOJHATH OKPYTJIEHUE PAMOHATBHBIX YUCEN C 3aJaHHOU
TOYHOCTBIO;

¢ CpaBHUBATH pAalMOHAJIBHBIC U UPPALNMOHAJIbHBIC YHUCJIA,
¢ IMPCACTABIIATH PALIMOHAIIBHOC YHUCJIO B BUJIC )ICCSITI/I‘IHOﬁ JIpO6I/I

. yIOpSIOYNBATh YHCJIA, 3allUCaHHbIE B BUJE OOBIKHOBEHHOW U
JECATUYHON IpOo0H;
. HaxoauTs HO/[ u HOK uwncen u ucnonp30BaTh UX NpH PEIICHUH 3a]1a4.
B noBceHEBHOM KU3HU U TIPU U3YYECHUHU IPYTUX MPEIMETOB:
. MPUMEHATh MpaBUIa MPUOTUIKEHHBIX BBIYUCICHUN TPH pEIIeHUN

NPAKTUYECKUX 33124 U PEIICHUH 337249 IPYTUX YU€OHBIX MTPEIMETOB;

. BBINIOJIHSITh CPAaBHEHHE pE3YJbTATOB BBIYMCICHUN TMIPU PEIICHUU
NPAKTUYECKUX 33724, B TOM YHCIIe MPUOJIMKEHHBIX BHIYUCIICHHUI;

. COCTaBJISATh M OLICHUBATh YHCJIOBBIE BBIPAXKEHHS MPU PEIICHUU
NPAKTUYECKUX 33724 U 33a/1a4 U3 IPYTrUX YIYCOHBIX MPEIMETOB,;

. 3alUCHIBATh U OKPYIJISITh YHMCIIOBBIE 3HAUYEHUS! PEAIbHBIX BEJIMYHMH C
UCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPEHUSI.

ToxkaecTBeHHbIE IPe00Pa30BaHKS

. OnepupoBaTh NOHSITUAMHM CTEIEHU C HATypalbHBIM IIOKa3aTeleM,
CTEIEHH C LIeJIBIM OTPUIATEIbHBIM [TOKa3aTelIeM;

. BBITIONHSATh TPEOOpa30OBaHUS IEIBIX BBIPAKCHUN: JEHCTBUA C
OIHOUWIEHAMHU (CJIOKEHHE, BBIYMTAHUE, YMHOXKEHHE), ACHUCTBHS C MHOTOUYJIEHAMH
(cioxeHue, BBIUYUTAHUE, YMHOKEHUE);

. BBIMIOJIHSITh PA3JI0KEHHE MHOTOWICHOB Ha MHOXHUTEIM OJHUM U3
crocoOOB:  BBIHECEHHE 3a CKOOKYy, TpyHNIUpOBKA, UCIOJb30BaHUE (popMyn
COKPAIIEHHOTO YMHOXEHHSI;

*  BBIICNATH KBaJIPAT CYMMBbI U PA3HOCTH OJIHOUYJICHOB;
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* PpacKJIaJbIBaTh HA MHOKUTEIN KBAPATHBI TPEXUICH;
. BBITIOJIHATH TPeoOpa30BaHUs BBIPAXKCHUH, COIEp)KAlIUX CTEMEHU C
HEJNBIMU OTPUIATENFHBIMU TTOKA3aTENsIMHU, MIEPEXOIUTh OT 3allUCH B BHJIE CTENEHU C
[EJTBIM OTPHIIATEIFHBIM MTOKa3aTeIeM K 3allUCH B BUIE IpOOH;

. BBITIOJIHATH TPEoOpa3oBaHusl JAPOOHO-PAIIMOHATBHBIX BBIPAKCHUINA:
COKpallleHHue ApoOei, mpuBeaeHne anredpandyeckux Apodei Kk o0uieMy 3HaMeHaTeNto,
CIIO)KeHHE, YMHOXXEHHWE, JeJieHHe  anreOpamueckux  JOpobOeil,  BO3BEICHHE
anredpanveckoi Apodu B HATYpPAIbHYIO U IENYI0 OTPUIATETIFHYIO CTETICHb;

. BBITIOJIHATH MPE0OpPa30BaHUsl BBIPAKCHHUH, COIEPIKAIIUX KBaJIpaTHBIC
KOpHU;

. BBIJICIISITh KBAJAPAT CYMMBI WJIM PA3HOCTH JIBYWJIEHA B BBIPAKEHUSX,
COJIEpIKaIINX KBaJpaTHbIe KOPHH,

. BBITIOJIHATH TPE00Pa30BaHuUs BEIPAKEHHUH, COACPKAIIUX MOTYIb.
B noBce1HEeBHOM KU3HM U TIPHU U3YYCHUU JAPYTUX MPEAMETOB:

. BBITIOJIHATH TIPE0Opa30BaHusl M JEHCTBHSI C YHCIIAMH, 3alUCAHHBIMUA B
CTaHJIAPTHOM BH/JIC;

. BBITIOJIHATh MPEOOPa30BaHMs aNreOpandeckKuX BBIPAXCHUH TIpU
pelleHny 3a7a4 JpyTux y4eOHbIX IPEIMETOB.

YpaBHeHUs 1 HEPABEHCTBA

. OnepupoBaTh NOHATUSMHU: ypaBHEHUE, HEPABEHCTBO, KOPEHb
ypaBHEHUS, PELLICHUE HEPABEHCTBA, PABHOCUIIbHBIE YPABHEHMSI, 00JIaCTh ONPEAEIICHUS
ypaBHEHUs (HEpaBEHCTBA, CUCTEMbl YpaBHEHUH WJIM HEPABEHCTB);

. pelaTh JIMHEHHbIE YPaBHEHUS U yPaBHEHUS, CBOJIUMBIE K TMHEHHBIM C
MIOMOIIIBIO TOXK/IECTBEHHBIX MpeoOpa30BaHuUM;

. pelmiate KBaJpaTHbIE YPaBHEHHMS M ypaBHEHUS, CBOAMMBIC K
KBaJPATHBIM C ITOMOLIbIO TOKJAECTBEHHBIX IPEOOPA30BAHUI;

* pemath IpOOHO-INHEHHbIE YPaBHEHUS;

* pelaTh NpocTeIINe UppallMOHATbHbIE YPAaBHEHUS BUIA;

* pelaTh ypaBHEHHs BHUJIA
. pelaTh ypaBHEHHUS CIOCOOOM pa3ioXKEeHHs Ha MHOXHUTEIU U 3aMEHbI
IIEPEMEHHO;

. UCTOJIb30BaTh METO MHTEPBAJIOB ISl PEUICHHS IIENIbIX U IPOOHO-

palMoHAIbHBIX HEPABEHCTB;

* pelaTh JIMHEHHbIC ypaBHEHUS U HEPABEHCTBA C TTapaMeTPaMu;

* pelaTh HECJOXKHBIE KBaJIpaTHbIE YPaBHEHUS C TapaMeTpPOM;

* pelaTh HECJIOXKHBIE CUCTEMBI JINHEHHBIX YPaBHEHHH ¢ TapaMeTpaMu;
* pelaTh HECIOKHBIE YPABHEHUS B IEJIBIX YHCIIAX.
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B noBcenHeBHOM KU3HU U IIPU U3YUYECHUH APYTUX IPEIMETOB:
. COCTaBIATh M peElIaTh JMUHEHHBIE W KBAJApPAaTHBIE YpPaBHEHMS,
YPAaBHEHHsI, K HUM CBOJSAIIMECS, CUCTEMBI JIMHEWHBIX YPaBHEHHUH, HEPABEHCTB IIPHU
pElIeHUH 3a7a4 IPYruX Y4eOHbIX PEIMETOB;

. BBIMOJHATh OLEHKY IPaBAONOAOOUS PEe3yibTaTOB, MOJIYYaeMBIX MPHU
pELICHUN JIMHEHMHBIX U KBAJPaTHbIX YPaBHEHUNW U CUCTEM JIMHEWHBIX YPAaBHECHUU U
HEPaBEHCTB IPHU PELIEHUH 3aJ1a4 AIPYTUX YU4eOHBIX IIPEIMETOB;

. BbIOMpATh COOTBETCTBYIOIIME YPAaBHEHHUs, HEPABEHCTBA WM MX
CUCTEMBI JJISI COCTABJICHUSI MAaTEMAaTUYECKON MOJENN 33aJlaHHOW pEabHON CUTyalUH
WJIA NIPUKIIAHOMW 3a/1a4H;

. YMETh WHTEPIPETUPOBATH IOJYYECHHBIM NPU PELIEHUU YpPABHEHUS,
HEPaBEHCTBA WJIM CUCTEMBI PE3YyJIbTaT B KOHTEKCTE 3aJaHHOW pEaJbHOM CUTYalluHu WU
MIPUKJIATHOMN 3aJ]a4H.

DyHKUUH

. OnepupoBaTh MOHATUSAMU: (PYHKIIMOHATIbHASI 3aBUCUMOCTD, QYHKIIHUSA,
rpadguk ¢GyHKIUHU, cocoObl 3amaHusi (YHKIUU, apryMEHT W 3HauYeHHe (yHKIHH,
00J1aCTh OnpeieNieHUs] U MHOXKECTBO 3HAUeHUM QyHKIMH, HYIU QYHKIUHU, TPOMEKYTKH
3HaKOIIOCTOSIHCTBA, MOHOTOHHOCTb (DYHKIIMHU, YETHOCTH/HEYETHOCT (DYHKLIUY;

. CTpoUTh TpadUKH JTUHEWHOMW, KBaApaTUIHOW (YHKIUN, oOpaTHOMU
IPOMOPUUOHATIBHOCTH;
. Ha MpUMEpPe KBAIPATUYHOU (PYHKIIUH, UCIIOIB30BATh MPE0Opa30BaAHUS

rpaduka pynkiun Y=F(X) 11 moctpoeHus rpadukoB QYyHKIUI;

. COCTABJIATh YPABHEHUS MPSIMOM 110 3aIaHHBIM YCIOBHUAM: MIPOXOSIIEH
Yyepe3 JBE TOYKU C 3aJaHHBIMU KOOPJIUHATAMH, MPOXOASIICH Yepe3 MTaHHYI0 TOYKY U
MapAJUICIIbHOW JAHHOM MIPSAMOM;

+ HccienoBaTh QYyHKIHIO 110 €€ rpaduKy;

. HAXOIUTh MHOECTBO 3HAYCHUH, HYJTH, POMEKYTKH
3HAKOMOCTOSHCTBA, MOHOTOHHOCTH KBaJApaTHYHON (HYHKIINH;

. ONEPUPOBATH TMOHATHAMHU: IMOCJICIOBATEIBHOCTD, apupMeTHICCKAs
pOrpeccusi, TeOMETPHUECKas IPOTPECCHs;

. pemiaTh 3a1a4i Ha apu(PMETHUCCKYIO U TEOMETPHUECKYIO IPOTPECCHIO.
B noBceHEeBHOM KU3HHU U MTPU U3YUYECHUH IPYTUX MTPEIMETOB:

. WLTFOCTPUPOBATH C MOMOIIBIO rpaduka peasbHyI0 3aBUCHMOCTD HJIH
IPOIIECC M0 UX XapaKTePUCTHKAM;

. UCIIOJIb30BaTh CBOMCTBAa M rpaduK KBaApaTUIHON (PYHKIIUU MPH
pelICHUH 3a]1a4 U3 APYTrUX y4eOHBIX MPEIMETOB.

TexkcToOBBIE 32124
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. PemaTh mpocThble ¥ CIOKHBIE 331a4d PA3HBIX THIIOB, a TAKXKE 3a1aq
MOBBILIEHHON TPYAHOCTH;

. UCIIOJIb30BaTh pa3Hble KPATKUE 3aMMCU KaK MOJEIHN TEKCTOB CJIOKHBIX
3a/1a4 JJid MOCTPOEHHUS MOMCKOBOM CXEMbI U PEIICHUS 3a/1aY;

. pasznuyaTth MOJIENb TEKCTa U MOJENb PELICHUs 3aJayH,
KOHCTPYHUPOBATHK OJHOM MOJIENIH pEelIeHUsI HECIOKHOM 3a7auu pa3Hble MOJIETU
TEKCTa 3a1a4y;

. 3HaTh W MPUMEHATH 00a crmoco0a moucka penieHus 3agad (oT
TpeOOBaHUs K YCIOBUIO U OT YCJIOBUS K TpeOOBaHUIO);

. MO/JICITHPOBATH PACCYXACHUS MPH MOUCKE PEIICHUS 33724 C TTOMOIIBIO
rpadcxeMsl;

*  BBIJCIIATH 3TAlbl PEMIEHUS 3a1a4H U COAEPKAHUE KaXKIOTO ITaIa;

. YMETh BbIOMPATh ONTUMAJIBHBIN METOJT pEIICHHS 3a/la4yd U OCO3HABaTh
BBIOOp METOJa, paccMaTpuBaTh pPa3UYHBIE METObl, HAXOJIUTh pa3HbIe pelICHUs
3a/1a4y, €CJIM BO3MOKHO;

* aHAJIM3UPOBATH 3aTPYJHEHUS NIPU PEIICHUH 33]aY;

. BBIMIOJHATh pa3fiMyHble MPeoOpa3oBaHUs MPEIOKEHHOW 3aauH,

KOHCTPYHMpOBATh HOBBIE 33/1a4d U3 JAHHOH, B TOM YHCJIE OOpaTHBIE;

. HHTCPIIPETUPOBATDH BBIYHCJIIMTCIIBHBIC PE3YIbTAaThI B 3aJaudc,
HCCJICAOBATD ITOJYYCHHOC PCIICHUC 3aa1n,
. AHAJIM3UPOBATH BCCBO3MOKHBIC CUTYAlIlUU B3aMMHOI'O PACIIOJIOXKCHUA

IByX OOBEKTOB M HW3MEHEHHE UX XapaKTEPUCTUK IPU COBMECTHOM JIBHXKCHHUH
(ckOopOCTh, BpeMsi, pacCCTOSIHHE) TP PEIICHUH 3a/1a4 Ha JBUKEHUE JBYX 0OBEKTOB Kak
B OJHOM, TaK M B IPOTHUBOIIOJI0KHBIX HAIPABICHUSAX;

. UCCJIE0BaTh BCEBO3MOXKHBIE CHUTYallMM TIpU PEIICHUM 3a7ady Ha
JIBUKEHHE M0 PEKE, pACCMATPUBATh PA3HbIE CUCTEMbI OTCUETA;

 pemaTh pa3HOOOpa3HbIC 3a/1aY «HA YACTH,

. pemath u“ OOOCHOBBIBATH CBOE pelIeHWE 3a7a4  (BBLACIATH
MaTeMaTU4YEeCKyl0 OCHOBY) HAa HAXOJXKJICHME YAaCTH 4YKCJIA M YKCJA MO €ro 4acTu Ha
OCHOBE KOHKPETHOT'O CMbICIIa ApooH;

. OCO3HAaBaTh U OOBSACHATH WACHTHYHOCTh 3a7a4 pa3HBIX THIIOB,
CBSI3BIBAIONINX TPU BEJIMYHMHBI (Ha paOOTy, Ha TTOKYMKH, HA JBUKEHHUE). BBIICIATH OTH
BEJIMYMHBl M OTHONIIEHUSI MEXIYy HHMH, NOPUMEHATh HUX MpPU PEIIEHUU 3ajad,
KOHCTPYHPOBATh COOCTBEHHBIC 3a/1a4 YKa3aHHBIX THUIIOB;

* BJIaACTh OCHOBHBIMHM MCTOJAaMMH PCHICHHUA 3aJad Ha CMCCH, CILIABBEI,
KOHIOCHTPALIUH,
* peuiath 3aga4d Ha IMPOLCHTHBI, B TOM YHUCJIC, CJIOXXHBIC IIPOLCHTLI C

000CHOBAHHMEM, MCIOIL3YSI Pa3HbIE CITOCOOBI;
. peliarh JIOTUYECKHE 3aJlaud Pa3HBIMH CIIOCOOAMHM, B TOM YHCIIE, C
JIBYMsI OJIOKaMH U ¢ TpeMs 0JI0KaMH JAHHBIX C IIOMOIIBIO TaOJIHII;
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MCIIOJIb30BaHUS U3YUEHHBIX METOJIOB U 0OOCHOBBIBAThH PEILICHUE;
 peuiaTh HECJOKHbIE 33J]a4M 110 MATEMAaTHUYECKOM CTaTUCTHUKE;

. OBJIaJIETh OCHOBHBIMM METOJAMH pEIICHUS CIOXKETHBIX 3a/au:
apugmeTnueckuii, anreOpauveckuii, mnepedop BapUAHTOB, TIE€OMETPUUYECKHIA,
rpaduyueckuii, IPUMEHSTh UX B HOBBIX 10 CPABHEHUIO C U3YUEHHBIMU CUTYAIUSIX.

B noBceHEeBHOM )KU3HU U NIPU U3YUYEHUU APYTUX IPEIMETOB:

. BBIICNISATh MPU PEIICHUM 3a]a4 XapaKTePUCTUKH paccMaTpUBaeMOU B
3a/laye CHUTyallud, OTJIMYHBIE OT peajbHbIX (T€, OT KOTOPHIX a0CTPArupoOBANIUCH),
KOHCTPYHUPOBAaTh HOBBIE CUTyallMH C YYETOM ATUX XapaKTEPUCTHUK, B YACTHOCTH, MpU
pElIeHUH 3a7]a4 Ha KOHIIEHTPAIlUH, YUUTHIBATh IUIOTHOCTh BEIIECTBA;

. pemaTh ¥ KOHCTPYMPOBATH 33724l HA OCHOBE PACCMOTPEHHUS PeaTbHBIX
CUTYallUii, B KOTOPBIX HE TPEOYETCS TOUHBIM BHIYMCIUTEIbHBIN pe3ysIbTaT;

. peniaTh 3a/1ayu Ha IBMXKEHUE 0 PEKe, pacCMaTpuBas pa3Hble CUCTEMbI
OTCYeTa.

CraTucTika U Teopusi BepoOSITHOCTEI

. OnepupoBaTh MOHATUSMU: CTOJOUYATBIE W KPYrOBBIE IHArpaMMBbI,
TaOJIUIbl JaHHBIX, cpeaHee apupMeTHIecKoe, MeIuaHa, HauOoJIbllee 1 HauMEHbIIee
3Ha4YeHMsI BBIOOPKH, pa3Max BBIOOPKH, IUCHEPCHUS U CTaHJAPTHOE OTKJIOHEHHE,
cilydaiiHasi U3MEHYUBOCTD;

. U3BJIeKaTh MHGOpPMAIMIO, TPEJICTABICHHYI0O B TaliuIllax, Ha
auarpaMmax, rpadukax;

. COCTaBIIATh TAaOJUIBI, CTPOUTH IUArpaMMbl M TpadUKd HA OCHOBE
JAHHBIX;

. ONEepUpOBaTh TMOHATUAMH: (aKkTOpuUan dYHCIa, TMEPECTAaHOBKH U
codeTanusi, TpeyroiabHuk [lackans;

. NPUMEHSTh MPABUJIIO TPOU3BEACHUS MPU PEUICHUU KOMOMHATOPHBIX
3a7a4;

. OTEepUpPOBAaTh TOHITHUSAMHU: CIyYaWHBINA OMBIT, CIIy4YailHBIM BBIOOD,

UCIIBITAHKE, DJIIEMEHTAPHOE CIydalHOe COOBITHE (MCXO), KIACCUYECKOE ONpEeIeTICHUE
BEPOSITHOCTU CIy4alHOTO COOBITHS, OTIEPAIIMU HAJl CITYYalHBIMH COOBITUSIMU;
* TMPEACTABIATH HHPOPMAIIHUIO C TIOMOIIBIO KPYTroB Ditnepa;

. pelaTh 3aa41 Ha BBIYUCIEHUE BEPOATHOCTH C MOJICYETOM KOJIUYECTBA

BapUAHTOB C TIOMOIIIHI0 KOMOWHATOPUKH.
B noBceHEBHOM XU3HU U IPU U3YUYECHUU APYTUX NPEIMETOB:

. U3BJIEKAaTh, MHTEPIPETUPOBATh M MPEOOpPa3oBbIBaTh HH(OpMAIHIO,
MpEACTaBICHHYIO B Ta0NWIaX, Ha Juarpammax, rpadukax, oTpakarollylo CBOICTBau
XapaKTEPUCTUKU PEATbHBIX NMPOLIECCOB U SIBJICHUI;
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. ONpeaeNsITh CTATHCTUYECKUE XapaKTEPUCTUKH BEIOOPOK 11O Ta6J'II/IH‘,
auarpaMMam, rpadukam, BBINOJHSATH CPAaBHEHHWE B 3aBUCUMOCTH OT LIEJIM PEIICHUS
3a/1auy;

* OLEHUBATH BEPOSITHOCTh PEAIbHBIX COOBITUI U SIBICHUH.
I'eomerpuuyeckue purypbl
. OnepupoBaTh NOHATUSIMU T€OMETPUUECKUX PUTYD;

. U3BJIEKAaTh, HHTEPIIPETUPOBATH U MPEOOPa30BbIBATh HHPOPMALIUIO O
reoOMeTpUYeCcKuX QPUrypax, npeACTaBICHHYIO Ha YepTexax;
. NPUMEHSTh TeOMETpUUECKre (PaKThl ISl PEeIICHUs 3a/1a4, B TOM YHCJIE,
IPEANOJIArarlINX HECKOJIBKO I1ar0B PEIICHHUS;
« (QopMynupoBaTh B MPOCTEHUIINX CIydasX CBOMCTBA U MPU3HAKU
buryp;
 JI0Ka3bIBaTh FT€OMETPUYECKHUE YTBEPKICHUS;
. BJIQJ€Th  CTAHJAPTHOM  KJIAacCUPUKALUEW  TJIIOCKUX  QUTYp
(TpEyroNbHUKOB U YETHIPEXYTOJILHUKOB).
B noBcenHeBHOM KU3HU U NIPU U3YUYECHUH JAPYTUX IPEIMETOB:

. UCII0JIh30BaTh CBOMCTBA T€OMETPUUYECKUX (UTYp IS pEIIeHUs 3a7ad
PaKTUUECKOTO XapakTepa U 3a7a4 U3 CMEKHBIX JUCITUTIINH.
OTHoIeHNS
. OnepupoBaTh TOHATUSIMHU: PaBEHCTBO (UTYp, paBHBIE (QUTYPHI,

PaBEHCTBO TPEYTOJILHUKOB, MapauIeIbHOCTh MPSAMBIX, TEPIEHAUKYISIPHOCTD MPSIMBIX,
yIabl MEXAY NPSAMBIMU, TEPHEHANKYIAp, HAKIOHHAs, MPOEKIHUs, Momodue Quryp,
1o 100HbIe (DUTYPBI, TOJJO0OHBIE TPEYTOJBHUKH,
. npuMeHsATh Teopemy Daneca W TeopeMy O MNPONOPLUUOHATHHBIX
OTpe3Kax MpH PeIIeHUHN 3a/1a4;
. XapaKTepru30BaTh B3aMMHOE PACIIONIOKEHUE MPSIMONW U OKPYKHOCTH,
JIBYX OKPYKHOCTEM.
B noBcenHeBHOM XU3HU U IPU U3YYECHUU JPYTUX MPEIMETOB:
. UCIIOJIb30BAaTh OTHOIIEHUS JIsl pEUIeHUs 3aJa4d, BO3HHUKAIOIINX B
pEATBHOM KU3HMU.
N3mepenns U BbIYUCICHUS
. OnepupoBaTh MNPEACTABICHUSMU O [JUMHE, IUIOMIAAN, OOBEME Kak
BenuunHamu. l[lpumensts Teopemy Iludaropa, dopmynsr mmomanu, ob6béma mpu
pEelIeHN MHOTOIIArOBbIX 3a7]a4, B KOTOPHIX HE BCE JAHHBIC MPEJCTABICHBI SBHO, a
TPeOYIOT BBIYUCIIEHUMN, ONEpUPOBATh 00Jee MIUPOKUM KOJIMYECTBOM (DOPMYN JJIMHBI,
JI0Maau, 00bEMa, BBIUYUCISATh XapaKTEPUCTUKU KOMOUHALUK Puryp (oKpyXHOCTEH U
MHOTOYTOJIbHUKOB)  BBIUUCIATH  PACCTOSIHUA ~ MEXaAy (durypamu, MOpUMEHATDH
TPUTOHOMETpHUUECKre (HOPMYIIbI JI1 BBIYUCICHUN B 00JIE€ CIIOMKHBIX
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ClIy4asX,  IPOBOAUTH  BBIYMCICHHS  HAa  OCHOBE  PaBHOBEIMKOCTH
PaBHOCOCTABIICHHOCTH;
* TPOBOJUTH MPOCTHIE BBIYMCICHUS HA 00BEMHBIX TEJaX;
. (GopMynHpoBaTh 3aja4M HAa BBIYMCIECHUE UIMH, TUIOWAAel 1 00bEMOB
U pemaTh ux.
B noBcenHEBHOM KU3HU U IIPU U3YYECHUH APYTUX MPEIMETOB:
* TPOBOJUTH BBIYMCIIEHUS HA MECTHOCTH;
. OpUMEHATh (OPMYJIbl MPU BBIUUCICHUSAX B CMEXKHBIX Y4E€OHBIX
npeaMETaxX, B OKPYKAKOLWEN JEeHCTBUTEIBHOCTH.
I'eomeTpuyeckue nocrpoeHus

. N300paxxatb  reoMerpuyeckue  (GUIYypbl O  TEKCTOBOMY H
CUMBOJIbHOMY ONMCAHUIO;

. CBOOOJTHO OINEPUPOBATH YEPTEKHBIMU MHCTPYMEHTAMHU B HECIIOKHBIX
ClIyyasx,

. BBIIIOJIHATh TIOCTPOEHHSI TPEYrOJbHUKOB, MPUMEHSTh OTIEIbHbIC

METO/bI MIOCTPOEHUI IUPKYJIEM U JINHENKOW U MPOBOAUTH MTPOCTEHIINE UCCIEOBAHUS
YUCJla PELICHUN;
. U300paXkaTh TUMIOBBIE IJIOCKUE (PUTYPHI K 00BEMHBIE TeJa C TTOMOIIIBIO
IPOCTEUIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBcenHEBHOM KU3HU U IPU U3YYECHUU APYTUX MPEIMETOB:
. BBITMIOJHATH IPOCTEUIITNE MOCTPOCHUS Ha MECTHOCTH, HEOOXOIUMbIE B
pEATBHOU )KU3HU;
* OIIEHUBATH Pa3MEPhl PEATHHBIX 0OBEKTOB OKPYKAIOIIETO MUPA.
IIpeoOpa3oBanus
. OmnepupoBaTh MOHATUEM JABUKEHUS U TPeoOpa3zoBaHus MOI00us,
BJIA/IETh MPUEMaMU MTOCTPOEHUS (PUTYp C UCTIONH30BAHUEM JBUKECHUN U
npeoOpa3zoBaHuil I0100WS, MPUMEHSATH MMOJTYYSHHBIC 3HAHKS M OIBIT TOCTPOCHUH B
CMEXKHBIX IPEIMETAX U B PEAIBHBIX CUTYALUSIX OKPYKAIOLIETO MUPA;

. CTPOUTHh (UTYpPY, TOJOOHYIO JAaHHOH, IOJB30BaThCSI CBOWCTBAMU
mo100ust Jisi 000OCHOBAHMSI CBOMCTB UTYP;
. MPUMEHATh CBOWMCTBA JIBMKCHUW JJISI TIPOBEACHUS MPOCTEUIIINX
000CHOBaHMI CBOMCTB (uUTyp.
B noBcenHeBHOM XKU3HU U TIPU U3YUCHUHU JPYTUX NMPEIMETOB:
. NPUMEHSATh CBOWMCTBAa JBWKCHUH M TPUMEHATH IMOJ00Me  JJId
MOCTPOCHUM Y BHIYMCIICHUU.
BekTOpbI 1 KOOPAUHATHI HA MJIOCKOCTH
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. OnepupoBaTh MOHATUSAMH BEKTOP, CYMMa, pa3HOCTh BeKTop ,,
MPOU3BEACHUE BEKTOPA HA YMCIIO, YTOJI MEXKIY BEKTOpaMU, CKaISIPHOE MPOU3BEACHHE
BEKTOPOB, KOOPAMHATHI HA MJIOCKOCTHU, KOOPAUHATHI BEKTOPA;

. BBIMIOJHATh JIEWCTBHUS HAJ BEKTOpaMU (CIIO)KEHHE, BBIYUTAHHE,
YMHOKE€HHE Ha 4YHUCJIO), BBIYUCIATH CKaJIPHOE NPOU3BEACHHUE, ONpPEIEsATh B
MPOCTEHIINX CIIydasX Yroj MEXJy BEKTOPaMH, BBIIIOJHATH Pa3lioKEHHE BEKTOpa Ha
COCTaBIIAIOIINE, TPUMEHITh MOJyUYEHHbIE 3HAHUSA B (PU3HKE, MMOJIB30BaThCA (HOPMYIIOif
BBIYMCIICHUS PACCTOSHUS MEXK]ly TOUKAMH IO U3BECTHBIM KOOPMHATAM,UCIIOIb30BATh
ypaBHEeHHs GUTYp AJIA pelIeHus 3aj1ay;

. IPUMEHSTh BEKTOPbl M KOOPJAWHATHI JJI PEUICHUS F€OMETPUUYECKUX
3aJlay Ha BBIUMCIIEHUE JJIMH, YTJIOB.

B noBceHeBHOM )KU3HU U TIPU U3YUYEHUU APYTUX IPEIMETOB:

. UCIIOJIb30BaTh MOHATHS BEKTOPOB U KOOPJMHAT ISl PEeIIeHUs 3a/1a4 110

¢duzuke, reorpa@uu U IpyruM yueOHbIM MPEIMETaAM.
HUcropuss MaTeMaTUKH

. XapakTepu30oBaTh BKJIaJ BBIJAIONIUXCS MAaTEMAaTUKOB B pa3BUTHE
MaTEMaTUKU U MHBIX HayYHBIX 001acTei;

+ IIOHMMATh POJb MaTEMaTHKHU B pa3BUTUU Poccum.
MeToabl MaTeMaTHKH

. Hcnone3yss U3ydeHHbIE METOAbI, MPOBOAMTH JIOKA3aTEJIbCTBO,

BBITIOJIHATH OIPOBEPIKEHUE;

. BBLIOMpATh HM3YYCHHBIC METOJBl M HMX KOMOWHAIIMU IS pelieHUs
MaTEeMaTHYECKUX
3a11a4;
. HCII0JIb30BaTh MaTeMaTHUUECKHUE 3HAHHUS ISt OIMCaHUSA

3aKOHOMEPHOCTEMN B OKPYIKAIOIIECH JTEUCTBUTEIBLHOCTH U IIPOU3BEIECHUAX UCKYCCTBA;
. OPUMEHATh NPOCTEHINE NPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPY PEIICHUN MATEMATUYECKHUX 3a]1a4.

MertanpeamMerHble

MeranpeIMeTHbIMU pe3yabTaTaMu  SIBISIETCA dbopmupoBaHue
YHUBEpCaNbHBIX yueOHbIX aeiictBuil (YVY /).
Pecynamusnovie YV/I:
5—6-if kIacchl
— CaMOCTOSITEIbHO OOHApYKHBaTh U (HOPMYIUPOBATH YUEOHYIO MpOOIEMYy,
ONPENEINATh 1IeJIb YUeOHOU JeATeNbHOCTH, BHIOUPATh TEMY ITPOCKTA;
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— BBIIBUTaTh ~ BEPCUM  pEIICHHS  NOpoOJeMbl,  OCO3HABAThH
MHTEPIPETUPOBATh B CiIy4ae HEOOXOJMMOCTH) KOHEUHBIM pe3ynbTar, BbIOUpATh
CPEIICTBA TOCTHXKEHHUSI LIENI U3 MPEUIOKEHHBIX, a TAK)KE UCKaTh X CAMOCTOSITENIBHO;

— COCTaBIIATh (MHJIMBHUAYAJIbHO WJIM B TPYyNIE) IUIAaH PELICHUS MpOOJIeMbl
(BBIMOJIHEHUS TIPOEKTA);

— pabotas Mo IUIaHy, CBEPATb CBOM JEHCTBUS C LEIbIO M, MpHU
HEOOXOIMMOCTH, UCHPABIATH OLIMOKM CaMOCTOATENBbHO (B TOM 4HCIE U
KOPPEKTUPOBATH TUIAH);

— B JIMAJIOTe C yYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOATEIBHO BbIpAOOTaHHBIE
KPUTEPUH OLICHKH.

7—9-11 xaccel

— CaMOCTOSATEILHO OOHAPYKUBATh U (POPMYIUPOBATH TPOOJIEMY B KIACCHOM
U MHAMBUAYaJIbHON yuyeOHO! NeATeIbHOCTH;

— BBIIBUTaTh BEPCUU pElIeHUs MpoOJeMbl, OCO3HaBaTh KOHEUHbIN
pE3yNbTaT, BHIOUPATH CPEJCTBA AOCTHIKEHUS LIETU U3 MPEIJIOKEHHBIX WU UX HCKATh
CaMOCTOSITEIIHHO;

— COCTaBIIATh (MHIMBHUIYAJIbHO WJM B TPYMIE) TUIAH pEUICHUs MpoOJIeMbI
(BBITTOJTHEHUS IPOEKTA);

—  moaduparth K Kaxaou nmpobieme (3aade) aJeKBaTHYIO €l TEOpPETUUYECKYIO
MOJIEJIb;

—  paboTas 1o NpeyIoKEHHOMY UM CAMOCTOATEIFHO COCTABIIEHHOMY ILJIaHYy,
UCIIOJIb30BAaTh HApSAly C OCHOBHBIMM M JONOJHUTEIBHBIE CpEICTBAa (CIpaBOYHAs
JUTEpaTypa, CI0KHbIE IPUOOPHI, KOMIIBIOTED);

— TUTAaHUPOBATH CBOIO MHIMBUIYATbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO;

—  paboTaTh M0 CaMOCTOSITEIbHO COCTaBIEHHOMY IUIaHY, CBEPSSICh C HUM U
C TENbI0 JCSTENBHOCTH, UCIPABIsIsl OMIMOKH, MCIONB3YS CaMOCTOSITEIILHO
nojo0paHHbIe cpeAcTBa (B ToM yucie u UHTepHeT);

— CBOOOJTHO TMOJB30BATHCS BBIPAOOTAHHBIMU KPUTEPUSMU OICHKH H
CaMOOLIEHKHM, HCXOJs M3 LEJIM M UMEIOIIHUXCS KPUTEPUEB, pas3inyas pe3yiabTaT U
CIIOCOOBI IEWCTBUI;

— B XO0JI€ NIPEACTABJICHUS IPOEKTA AaBaTh OLICHKY €ro Pe3yJIbTaTaM;

— CaMOCTOSITEJIbHO OCO3HAaBaTh IPHUYMHBI CBOETO yCIE€Xa WM HEyclexa U’
HaXOJUTb CIIOCOOBI BBIXO/1a U3 CUTYaIlMH HEYCIIeXa;

— YMETb OLIEHUTh CTENEHb YCIEIIHOCTH CBOEH WHJMBHyaJIbHOU
00pa30BaTeIbHON JAESTEIbHOCTH;

—  J1aBaTh OLIEHKY CBOMM JIMYHOCTHBIM KAaueCTBAM M 4Ye€pTaM XapakTepa
(«KaKoB 51»), ONMpPEAENATh HAIPABICHUSI CBOETO Pa3BUTHUS («KAKUM 51 XOUY CTaThy,
«YTO MHE JUISl 3TOT'0 HAJI0 CAEIaTh).
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CpenctBom  ¢GopMUpOBaHUS PETYISTUBHBIX Y VY] ciaykaT TEXHOJOI k-
npoOJEMHOr0 Juajora Ha »3Tafe HW3Y4eHUsl HOBOIO Marepuaja M TEXHOJOIHS
OLICHMBAaHUS 00pa30BaTENbHbIX JOCTHKEHUN (y4eOHBIX YCIIEXOB).

Ilo3nasamenvuvie YVJ[:

— aHAIM3UPOBATh, CPABHUBATh, KiIacCU(PUIMPOBATH U 00001IaTh (PaKThl U
SIBJICHUS;

—  OCYIIECTBJISATh CpaBHEHUE, KIIaCCU(PUKAIIUIO, CAMOCTOSATEIIBHO BHIOWpas
OCHOBaHUS W KPUTEpUHM [JI1 YKA3aHHBIX JIOTMUECKUX OMNEpaluil; CTPOUTh
KJacCU(PUKAIUI0 MYTEM JUXOTOMHUYECKOTO JIeJIeHUs (Ha OCHOBE OTPHUIIAHUS );

— CTPOUTH JIOTUYECKHM OOOCHOBAHHOE PACCYXKJEHUE, BKIIOYAIOIICE
YCTaHOBJICHWE MPUYUHHO-CJIECJCTBEHHBIX CBSI3EH;

— C03/1aBaTh MaTeMaTUUYECKUE MOJICIIH;

—  COCTaBJISITh TE3WCHI, Pa3JIUYHBIC BUJIBI IUTAHOB (ITPOCTHIX, CIOXKHBIX U T.IL.).
[IpeobpazoBbiBaTh WHGOPMALMIO W3 OJHOTO BUJA B JApyroi (Tabiauily B TEKCT,
auarpamMmy | 1p.);

— BBIYUTHIBATH BCE YPOBHU TEKCTOBOW MH(POPMAIIUH;

— YMETh ONpPEACISITh BO3MOXKHBIC MCTOYHHMKH HEOOXOJIWMBIX CBEIICHHM,
IPOU3BOJIUTH MOUCK UH(POPMAIIUU, aHATTU3UPOBATH U OLICHUBATH €€ JOCTOBEPHOCTD;

— NOHUMAas TMO3UIMI0 JPYyroro 4YeJOBEKa, pa3jinyaTb B €ro peud WiIn
CO3ZaHHBIX MM TEKCTaX: MHEHHE (TOYKY 3pEHHsI), J10Ka3aTelIbCTBO (apryMEHTHI),
(bakTbl; TUIOTE3bI, aKCUOMBI, TEOpHH. [l 3TOro CcaMOCTOSTENBHO HCIOJIb30BaTh
pa3iuyHble BHABl YTEHUA (M3ydarouiee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
OMCKOBOE), MMPUEMBI CITYIIAHUS;

— caMOMy CO3/1aBaTh UICTOYHUKU UH(GOPMAIIMU PAa3HOTO THUIA U JUISl PA3HBIX
ayIUTOpUi, coOMoaaTh WH(POPMAIMOHHYIO TUTHEHY W TpaBwia WHGOPMAIMOHHON
0€30MMacHOCTH;

— YMETh UCIO0JIb30BATh KOMITBIOTEPHBIE U KOMMYHHKAIIMOHHBIE TEXHOJIOTUU
KaK MHCTPYMEHT JIJIs1 IOCTH)KEHHUSI CBOMX IeJiel. YMeTh BEIOMpPATh aJIeKBATHBIC 3a/1a4ue
MHCTPYMEHTAJIbHBIE POTPAaMMHO-aNIapaTHbIE CPEICTBA U CEPBUCHI.

CpenctBoM (hopMupoBaHms Mo3HABAaTENbHBIX Y Y]] ciiykaT ydeOHbIN MaTepHral
U TIPEKJIE BCETO MPOAYKTUBHBIC 3a/IaHMs YIeOHMKA, TTO3BOJISIONINE MTPOJBUTATHCS T10
BCEM IIECTHU JIUHUSAM Pa3BUTHSI.

1- g JIP — Mcnonp30BaHne MaTEMaTUYECKUX 3HAHUU ISl PEIIEHUS PA3JIMYHBIX
MaTeMaTH4YeCKUX 3a/1ad U OLEHKH MOJIyYEHHBIX PE3yJIbTaTOB.

2- s JIP — COBOKYNHOCTh YMEHUW IO HCMOJIb30BAaHUIO JOKA3aTEeIbHOU
MaTEMaTUYE€CKON PEUH.

3- s JIP — CoBokynHOCTh yMEeHUN MO paboTe ¢ uHboOpMalueld, B TOM YUCIIEe
U C Pa3IUYHBIMU MAaTeMaTUYECKUMU TEKCTaMHU.
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O

4-  aJIP — YMeHus HCHOJIb30BaTh MAaTEMATUYECKUE CPEACTBA A H3yqey >
Y OIMCAHUs PEAJIbHBIX IPOLECCOB U ABJICHUM.

5-s JIP — He3aBUCUMOCTD U KPUTUYHOCTD MBIIIUICHUS.

6-g JIP — Bosst 1 HACTOMYUBOCTD B JOCTH)KEHUHU LIETIH.

Kommynuxamusnvie YVJ]:

—  CaMOCTOSITEIbHO OPraHW30BbIBaTh Y4eOHOE B3aMMOJCHCTBHE B TpYIIE
(ompenensaTe 0OIIME IEH, T0TOBAPUBATHLCS IPYT C APYTroM U T.1.);

—  OTCTamBasi CBOIO TOUKY 3pPEHUs, IPUBOJUTH apIyMEHTHI, MIOATBEPKIAs UX
dakramu;

— B INCKYCCHH YMETb BBIIBUHYTh KOHTPAPTYMEHTHI,

—  YYUThCA KPHTHYHO OTHOCHUTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM
NPU3HABATH OMIMOOYHOCTH CBOETO MHEHHUSI (€CITH OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

—  TIOHMMas TIO3MIMIO JPYroro, pasindyaTh B €ro peYd: MHEHUE (TOYKY
3peHUs), JT0Ka3aTeIbCTBO (apTryMEHTHI), (DaKThl; THIIOTE3bI, AKCHOMBI, TCOPHUH;

— YMETh B3TJISHYTH Ha CHUTYAIlMI0 C WHOW TMO3WIIMKM M JIOTOBAPUBATHCS C
JIIOJTbMU WHBIX TTO3HITHH.

CpenctBoM (OpMHUpPOBaHUS KOMMYHHUKATHBHBIX Y VY]l cCiy)aT TEXHOJOTHS
npoOsieMHOro auanora (MoOyXAaromui U TMOABOASIIMA IUAJOT) U OpraHu3alus
paboThI B MaJIBIX TPYMIAaX, a TAKKE UCIOJIb30BAaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTHUHU
IPOIYKTUBHOTO YTCHHUSI.

JInuHOCTHBIE
— HE3aBUCUMOCTb ¥l KpUTUIHOCTH MBITIICHUS;
—BOJSI M HACTOWYMBOCTh B JOCTHIKEHUHU IICJIH.
CpencTBOM TOCTHIKEHUS 3TUX PE3YJIbTATOB SBIISETCS:
— cucTeMa 3aJjaHuil Y4eOHHUKOB;
—  TpeIcTaBleHHAs B y4eOHHMKax B SSBHOM BHJI€ OpraHU3aIMs MaTepuaia 1o
MPUHITUITY MAHUMAKCA;
— UCIIOJIb30BAaHUE COBOKYITHOCTH TEXHOJIOTHH, OPHUEHTHPOBAHHBIX Ha
Pa3BHUTHE CAaMOCTOSATEIHLHOCTH ¥ KPUTUYHOCTH MBIIICHUS: TEXHOJIOTHS TTPOOIEMHOTO
JMAJIora, TEXHOJIOTHS MPOAYKTUBHOTO YTCHUS, TEXHOJIOTHS OTICHIUBAHUS.
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Conep:xanne yueoHoro npeamera «MaremaTuka»

APUDPMETHUKA

HartypanbHble yucia.

Hatypaneubiii psn.  Jecarnunas cuctema cuucieHus. Apudmerndeckue
JEUCTBUS C HATypalbHbIMU unciaamMu. CBolicTBa apupMEeTUYECKUX JEHCTBUM.

Crenensp ¢ HATypaJbHBIM [TOKA3aTEIIEM.

HucnoBble BbIpaXXEHMs!, 3HAYCHUE YHCIIOBOTO BhIpakeHUs. [1opsAIoK nelcTBril B
YHUCIIOBBIX BBIPAKEHUSAX, HCIOJNb30BAaHUE CKOOOK. PerieHue TEKCTOBBIX 3ajay
apu(PpMETUIECKUMHU CITIOCOOAMHU.

I[eJII/ITeJII/I U KpaTHbIC. CBoiicTBa H MMPpU3HAKU JCIIMMOCTH. HpOCTBIC n
COCTaBHbIC uHucja. Pa3noxenue HAaTypaJIbHOI'O YHCJIAa Ha IIPOCTBIC MHOXHTCIIN.
I[GJICHI/IC C OCTaTKOM.

Apoon.

OObikHOBeHHBIE ~ ApoOu. OcHOBHOE  CBOWCTBO  japoOu. CpaBHeHHUE
OOBIKHOBEHHBIX Apo0Oeil. Apudmernyeckue ACHUCTBUS ¢ OOBIKHOBEHHBIMHU JIPOOSMH.
Haxosxnenue 4acTu OT 11€JI0Tr0 U LEJI0ro MO €ro YacTu.

Hecatuunbie apoOu. CpaBHEHHE IECATHYHBIX IpoOeil. ApudMeTrndeckue
NEHUCTBHUS C JACCATUYHBIMU apoOsmu. IlpencTtaBienue naecaTHUHONW IpoOU B BHUE
OOBIKHOBEHHOH ApOOU U OOBIKHOBEHHOU B BUJIE JECATHYHOM.

[IponieHThI; HAaXOXKAEHUE MPOLUEHTOB OT BEIWYMHBI W BEJIMYHMHBI 110 €€
npoueHTam. OTHOLIEHHE; BbIpAKEHUE OTHOLLIEHUS B IpoLieHTaX. [Iponopust; ocHOBHOE
CBOMCTBO ITPOITOPIIUH.

Pemienne TeKCTOBBIX 3a1a4 apu(PMETHIESCKIUMU CITIOCOOaMHU.
PanmnonanbHbIe Yucia.

[TonoxutenbHbIE U OTPULIATENBHBIE YUCA, MOJYJIb YKCIIa. MHOXECTBO LEIBIX
qrices. MHOXECTBO pallMOHAIBHBIX YHCEI; pallHOHATBHOE YUCIIO KaK OTHOIICHHE m/n,
rje m — IeJ0€ YUCII0, n — HaTypajibHOE 4nciio. CpaBHEHHE PallMOHAIIBHBIX YHCE.
Apudmernyeckre NEUCTBHS C pallMOHAIBHBIMU unciaamMu. CBOMCTBA apuPMETHISCKUX
nerctBui. CTeneHb C LEJIbIM ITI0Ka3aTEIEM.

JleicTBUTEIbHBIE YHCIA.
KBanpartssiii kopeHb u3 unucna. Kopenb TpeTbeil cTeneHu.

[lonsiTne 00 wuwppanuoHanbHOM 4Ywcie. HppanmoHAIBHOCTh UYHUCHZ W
HECOM3MEPUMOCTh CTOPOHBI M JIMArOHaIW KBaapara. JlecsaTuuHble NPUOIMKEHUS
MPPALUOHAIBHBIX YUCET.

MHOK€eCTBO AEUCTBUTEIBHBIX YUCEIT;, NPEACTABICHUE NEUCTBUTEIBHBIX YHCEIl B
BHJIe OECKOHEUYHBIX JECATUYHBIX JIpoOeil. CpaBHEHHE NEHCTBUTEIbHBIX YUCEN.
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KoopaunatHas mpsamasi. M300paskeHue unuces TOUKaMU KOOPAMHATHOM Mps Oy
HucnoBble IPOMEKYTKHU.

HN3mepenust, npudJInKeHus, OUCHKH.

Pa3zMepbl 00BEKTOB OKpyXKawmiero mupa (OT 23JIEMEHTapHBIX YaCTHI] 0
BcenenHoit), 1uTeIsHOCT MPOIIECCOB B OKPYIKAIOIIeM Mupe. BrijeneHue MHOKUTES
crernenu 10 B 3ammucuy 4ucia.

[TpubnumxeHHOe 3HAYEHUE BEIWYWHBI, TOYHOCTh NpuOmkeHus. OKpyrieHue
HaTypaJIbHBIX YHCET M JECATUYHBIX apoOeil. Ilpukuaka u oOleHKa pPe3yiabTaToOB
BBIYUCJICHUU.

AJITEBPA
AJireOpanydecKune BbIpasKeHHS.

BykBeHHbIE BbIpaK€HHS (BBIPAKEHUSI C NEPEMEHHBIMHU). YHMCIOBOE 3HayeHUE
OYKBEHHOr0 BbIpakeHUA. JlomycTumble 3HaueHHs mnepeMeHHbIX. [lojacTaHoBKa
BBIpa)KEHUH BMECTO NiepeMeHHbIX. [IpeobpazoBanue OyKBEHHBIX BhIPAKEHUI Ha OCHOBE
CBOICTB apr(pMeTHUYECKUX JIelcTBUIM. PaBeHCTBO OYKBEHHBIX BBIPAKEHU.

ToxnectBo.

CreneHb ¢ HaTypaJbHBIM IIOKazaTeleM M €€ cBoilcTBa. OJHOWICHBI H
MHorowieHsl. CteneHb  MHorouwieHa. ClioKeHHE, BbIUMTAaHUE, YMHOMXEHHE
MHOTOWICHOB. DOpPMYJIbl COKpPAIIEHHOTO YMHOXEHHUS: KBaJpaT CyMMBI M KBajapaT
pasHoctu. dopMyna pa3HOCTH KBajaparoB. lIpeoOpazoBaHue 1ETOTO BBIPAKECHHUS B
MHOrowieH. Pa3nokeHue MHOIO4YJI€EHOB Ha MHOXUTEIHM. MHOTro4YJIeHbl C OJHOM
nepemeHHor. Kopenb MHOrouneHa. KBagpatHeiil TpeX4IeH; pa3IOKEHUE KBAAPATHOTO
TpeXwieHa Ha MHOXKHUTEIIH.

AnrebGpanueckass n1poOb. OCHOBHOE CBOMCTBO anreOpandeckoil ApooOw.
CrnoxeHue, BBIUMTAHHE, YMHOXXCHHUE, JIeJeHHe anreOpandeckux napodeit. CtemneHs ¢
LIETIBIM TTOKa3aTeJIeM U €€ CBOMCTBA.

PanronanpHbie BRIpaKeHUS U WX IpeoOpa3oBaHusi. Jloka3aTeabCTBO TOXKIECTB.
KBagpatueie kopHu. CBoiicTBa apudMeTHUECKMX KBaJpPaTHBIX KOPHEW U HX

MIPUMEHEHHE K MPEe0OPa30BAHUIO YUCIOBBIX BHIPAXKEHUM U BHIUUCICHUSIM.

YpaBHeHus.

VYpaBHenue c¢ onHoil nepemeHHO. KopeHb ypaBHeHus. CBOMCTBa YMCIOBBIX
paBeHCTB. PAaBHOCHIIBHOCTD YpaBHEHH.

JIuneiinoe ypaBHeHnue. KBanpatHoe ypaBHeHue: GpopMysa KOpHEH KBaJIpaTHOTO
ypaBHeHus. Teopema Buera. PemeHuwe ypaBHEHHM, CBOASIIMXCA K JIMHEWHBIM H
KBaJpaTHbIM. [IpuMepsl pelieHusi ypaBHEHHUM TPEThEU U YETBEPTOU CTENECHU. Penienue
JIpOOHO-pAIMOHATBHBIX YPAaBHEHUH.
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YpaBHeHue C JABYMS [NEPEMEHHbIMU. JIMHEWHOE ypaBHEHHE C

IIEPEMEHHBIMU, IIPUMEPBI PELICHNS YPABHEHUH B LIEJIBIX YHACIIAX.

Cucrema ypaBHEHMH ¢ IByMsI IEpEMEHHBIMU. PaBHOCUIBHOCTE cucTEM. CHCTEMBI
IBYX JIMHEMHBIX YPaBHEHUW C IBYMSA [EPEMEHHBIMU; PELICHHUE IIOACTAaHOBKOM H
cinoxenueMm. Ilpumepsl pelieHHus CUCTEM HEJIMHEHWHBIX YpPaBHEHHU C JBYMSA
[IEPEMEHHBIMHU.

Petienrie TEKCTOBBIX 3a/1a4 aNreOpanyeckuM CriocoOOM.

JlekapToBbl KOOpPAMHATBHl Ha IUIOCKOCTH. ['paduueckas HHTEpHpeTalus
YpaBHEHMsSI C JBYMs IE€peMeHHbIMU. ['paduk IJHMHEHHOro ypaBHEHUS C JABYMS
NEepPEeMEHHBIMU; YTIIOBOM KO3(PIUIMEHT NpsIMOM; YCIOBHE MapaIeNbHOCTH MPSMBbIX.
I'paduixu mpocTeHmnx HEIMHEHHBIX ypaBHEHUI: mapaboia, runep0oia, OKpyKHOCTb.
['padrueckas uHTEpHIpETAIMS CUCTEM YPABHEHUH C ABYMSI TIEPEMEHHBIMHU.

HepaBeHcrBa.
HuciioBele HEpaBEHCTBA M MX CBOMCTBA. HepaBEHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCMNIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.

KBa}IpaTHI)IG HCPaBCHCTBA. CucreMnl HCPABCHCTB C OJIHOI>JI HepeMeHHOﬁ.

YucioBble QyHKUUM.

OYHKIMK, ONUCHIBAIOUIME TMPAMYIO U OOpaTHYH MPOMOPIUOHAIBHBIE
3aBUCUMOCTH, UX rpaduku U cBoWcTBa. JIuHelHas QyHkius, ee rpadMK U CBOMCTBA.
KBagpatnunas ¢yukuus, ee rpaduk u cBoiictBa. CreneHHble (QYHKIMH C
HATypaJbHBIMU MOKa3aTEISIMU 2 U 3, UX rpad UKy U CBOMCTBA.

3aBucumoctr Mexy BenuunHaMu. [lonstue Gynkuunu. O01IacTh OnpeneneHus u
MHOXeCTBO 3HaueHM (yHkuuu. CrnocoObl 3amanus (yHkiuu. ['paduk (yHKIUU.
CroiicTBa ¢yHKIINH, UX 0TOOpakeHHe Ha Tpaduke. [IpumMepsl rpadKoB 3aBUCHMOCTEH,
OTPaKAIOIIUX PEATbHBIC MPOIIECCHI.

YucsaoBble MocJie10BaTeJIbHOCTH.
[loHsiTHE YHCIIOBOM TMOCIEMOBATEIHHOCTH. 3aJaHUE TMOCIEIOBATEIHBHOCTH
pEKyppeHTHOH opMyoi u Gopmymoil JI-To YieHa.

Apudmernyeckas W reoMeTpuyeckas mnporpeccud. DopMynbl J-TO YJIeHA
apuPMETUIECKOM W TEOMETPUYECKOW TMPOTPEecCuid, CYMMBI TIEPBBIX 71 UJICHOB.
N300pakeHne WiIeHOB apu(PMETHYECKON M TEOMETPUYECKONW MPOrPecCHil TOYKaAMHU
KOOPJMHATHON TIIJIOCKOCTH. JIMHEMHBIH M OSKCIMOHEHIUAIbHBINM pocT. CIloXKHbIe
MPOLEHTBI.

BEPOATHOCTDb U CTATUCTHUKA

OnucartejbHasi CTATHCTHKA.
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4 C

[IpencraBienne AaHHBIX B BUAE TaOnui, auarpamm, rpadukoB. Ciryde’
M3MEHYMBOCTh. (CTaTHCTUYECKHE XapaKTepUCTHUKUM Habopa JaHHBIX: CpelHEe
apumeTnyecKkoe, MeauaHa, HauOoJibllee W HAaWMEHbLIEe 3HAYEHHUdA, pa3Max.
[IpencraBiienre 0 BBIOOPOYHOM MCCIIEIOBAHUU.

Cuy4aiinbie COOBITHSI H BEPOATHOCTD.

[lonsiTue o0 ciy4ailHOM OmbITE U Ciay4dailHOM coObiTUU. YacToTa ciydailHOTro
coObITisi. CTaTUCTUYECKHM TOAXOA K TMOHATHUIO BEpOSITHOCTH. BepostHOCTH
MPOTUBOIOJIIOKHBIX ~ COObITHH.  JlocTOBEpHBIE M  HEBO3MOXHBIE  COOBITHSL.
PaBHOBO3MOKHOCTB cOObITHH. Kitaccuueckoe onpezeneHue BEpOsiTHOCTH.

KomOunaropuka.

Pemiennie koMOMHATOPHBIX 3a1ad mepebopoM BapuaHtoB. KomOuHaTOopHOE
npaBuio ymMmHokeHus1. [lepectranoBku u pakTopual.

I'EOMETPUA
Harusagnas reomerpus

Harnsanseie npencraBieHus o purypax Ha TIOCKOCTH: MpsMasi, OTPE30K, JIyd,
yroy, JIOMaHas, = MHOTOYIOJIbHUK, OKPYXHOCTb, KpYyr. YeThIpexyroJjbHUK,
OpsIMOYTOJIBHUK, KBajpaT. TpeyrojibHUK, BUABI TPEYroibHUKOB. [IpaBuibHBIE
MHOTOYTOJIbHUKHU. M300paxkenue reomerpudeckux Quryp. BzaumHoe pacnonoxeHue
IBYX TPSIMBIX, IBYX OKPY>KHOCTEH, MIPSIMOI U OKPY>KHOCTH.

JnrHa otpeska, moMaHou. [lepumerp MHOroyroJibHUKa. EAWHHUIBI U3MEPEHUS
IUTMHBL. I3MepeHne IMHbI 0Tpe3Ka, NOCTPOECHHUE OTPE3Ka 3aJaHHOM JJIMHBI.

Bune! yrios. ['pagychHas mepa yriia. I3MepeHue u moCTPOEHUE YIJIOB C IOMOUIBIO
TPaHCIIOPTHUPA.

[TonssiTve tomamu QGUTYpHl; CIWHHMIBI HW3MEpeHus rromanu. [lmomanm
PSIMOYTOJILHUKA M TUIOMIAb KBajapara. [IpubimmkerHoe n3MepeHue miomaaei gpuryp
Ha KiIetyatoil Oymare. PapHoBemkre GUrypsl.

Harnsanaele  mpencraBieHuss O — NMPOCTPAHCTBEHHBIX  (urypax:  KyoO,
napajieienune1, npyusmMa, nupamMuaa, map, chepa, KoHyc, nunuaap. M3o0paxenne
npocTpaHCTBEeHHBIX (¢uryp. I[lpumeps ceuenuit. MuororpanHuku. [lpaBuibHBIC
MHOTOrpaHHUKHU. [Iprumephl pa3BEpTOK MHOTOTPAaHHUKOB, HWJIMHAPA U KOHYCA.

[TonsiTne obbema; 105150700051 o0bema. O6bem MPSIMOYTOJILHOT'O
napa’siesenunesa,

KyOa.
[Tonsitue o paBenctse puryp. LlenTpanpHas, oceBas U 3epKajibHas CHMMETPHUHU.
N3obpaxkeHne CUMMETPUIHBIX PUTYD.

I'eomeTpuueckue purypsbi.
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IIpsmsle u yribl. Toudka, npsmas, IIOCKOCTb. OTPE30K, 1yd. YT0I. Buasl y P
BeprukanbHble U CMeXHBIE YIUIbl. buccekrpuca yria.

[TapamiensHble W mnepecekaromuecs npsmele. [lepnenaukynspHeie npsMble.
TeopeMmbl O MapajuIeNIbBHOCTH W NMEPHNEHIMUKYJISAPHOCTH NpsMbIX. [lepnenaukynsap u
HAKJIOHHAs K NpsAMOon. CepeaAuHHbIN NEPIEHAUKYJISP K OTPE3KY.

I'eomeTtpudeckoe mMecto Touek. CBOWCTBA OMCCEKTPUCHI YIiIa M CEPEAMHHOTO
HEePICHINKYIISAPa K OTPE3KY.

Tpeyronpnuk. Bricota, Meauana, OUCCeKTpuUca, CpPEIHAS JIMHUS TPEYTOJIbHUKA.
PaBHOOeApeHHbIE W PAaBHOCTOPOHHHE TPEYrOJIbHUKW; CBOMCTBA M MPU3HAKU
paBHOOEIpEeHHOr0 TpeyrojbHuKa. [Ipu3Haku paBeHCTBa TpeyroJbHUKOB. HepaBeHCTBO
TpeyrojibHuKka. COOTHOILIEHUS MEXAY CTOPOHAMHM U YyriiamHu TpeyrojbHuka. Cymma
yIJI0B TpeyrojibHUKA. BHemHuwe yriel TpeyronbHuka. Teopema ®Paneca. IlomoOue
TpeyroidbHUKOB. [Ipu3Haku momobus TpeyronbHukoB. Teopema Iludgaropa. Cunyc,
KOCUHYC, TAHT'€HC, KOTAHT€HC OCTPOro yria MpsMOYTOJbHOTO TPEYroJbHUKA U YTJIOB
ot 0 1o 180°; npuBeaeHNE K OCTpOMY yriy. PenieHue npsiMOyroiabHbIX TPEYTOJIbHUKOB.
OCHOBHOE TpPUTOHOMETPUYECKOE TOXKIeCTBO. DOpMyIbl, CBA3BIBAIOLIME CHUHYC,
KOCUHYC, TaHI€HC, KOTAaHT'€HC OJHOT0 W TOro ke yrija. PemieHue TpeyrojibHUKOB:
TeopeMa KOCUHYCOB U TEOPEMA CHHYCOB. 3aMeuaTelIbHble TOUKH TPEYTOJbHUKA.

Yerbipexyronpuuk.  [lapamnenorpamm, ero  cBoiicTBa U MPHU3HAKH.
[IpsitMmOyTroJIbHUK, KBaJpaT, poMO, UX CBOMCTBA U MpU3HAKU. Tpanenus, CpeIHssl JINHUS
Tpareuy.

MHoroyroyibHuK. Bpinmykiable MHOroyroabHukd. CyMma yIioOB BBIITYKIJIOTO
MHOTOYroJibHUKa. [IpaBuibHbIE MHOTOYTOJIbHHUKHU.

OxkpyxHocTh U Kpyr. [yra, xopnma. Cekrtop, cermeHT. LleHTpanbHbIN yrod,
BIIMCAHHBIA YrOJI; BEJIMYMHA BIIMCAHHOIO Yyrila. B3anMHOE pacmonokeHue NpsiMou u
OKPY)KHOCTH, NBYX OKpykHocTeil. KacatenpHas u cekymass K OKPYKHOCTH, HX
cBolcTBa. BrimcaHHble M ONMUCAaHHBIE MHOTOYTOJbHUKUA. OKpYKHOCTb, BIUCAaHHAs B
TPEYroJbHUK, M OKPYXHOCTb, OINHUCAaHHAsl OKOJIO TpPEYroJibHUKAa. BrnucaHHbie Hu
OMMCAHHBIE OKPY>KHOCTH IIPABUIBHOIO MHOTOYTOJIbHHUKA.

['eomerpuueckue npeodOpazoBanus. [lonstue o paBeHctBe ¢uryp. Ilonstue o
JNBWKEHHUH: OCEBasi W LEHTpajbHas CUMMETPHUHU, MapajuieNIbHbIA MEPEHOC, MOBOPOT.
[TonsiTue o mogoOuu GUryp ¥ TOMOTETHUH.

[locTpoenuss ¢ nNOMONIBIO LHUPKYJId M JUHEWKU. OCHOBHbIE 3aJaud Ha
MIOCTPOCHHE: J€JIEHHE OTpe3Ka IOoMojaM; MOCTPOCHHE YIila, PaBHOTO JaHHOMY;
MIOCTPOCHHE TPEYroJIbHUKA IO TPEM CTOPOHAM; MOCTPOCHHE NEPHEHIAUKYISApa K
MPSIMOM; MOCTPOCHUE OMCCEKTPUCHI YIJla; ACJICHUE OTPE3Ka Ha 1 PaBHBIX YacTeH.

Pemenne 3amay  Ha  BBIUKMCIIEHHE, [IOKA3aTEJIbLCTBO M IOCTPOCHHUE C
HCTIOJIb30BAHUEM CBOMCTB U3YYEHHBIX (DUTYD.
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I/I:;Mepe}me reOMETpU4€CKUX BEJIUIHH.

JlnuHa otpeska. PaccrosHue oOT TOYkKM [0 IpsAMor. PaccrosiHue Mexny
MapajuIeIbHBIMUA NPSIMBIMHU.

ITepumeTp MHOIOYTOJIbHUKA.

JITMHa OKPY>KHOCTH, YUCIIO JI; IJIMHA AYTH OKPYKHOCTH.
I'pagycHas mepa yria, COOTBETCTBUE MEX]y BEIMYMHOMN LIEHTPAIBHOIO yIila U
JUIMHOM AYTH OKPYXHOCTH.

[lonstne mnnomanu miockux @uryp. PaBHOcOCTaBieHHbIE W PaBHOBEIUKHE
¢urypsl. Inomane npsamoyronapHuka. Ilnomanu napaiienorpamma, TpeyrojbHUKA U
Tpaneuuu. Ilnomane MHoroyroiapHuka. Ilnomaap kpyra M IUIOIIAgb CEKTOpA.
CooTHolIeHre MEX Ay TUIONIaAsIMU TOT0OHBIX QUTYD.

Pemenne 3amau Ha BBIYMCICHUE U JI0Ka3aTE€IbCTBO C MCMOIb30BAHUEM
U3YYEHHBIX (POPMYIL

Koopannarel.

YpaBuenue npsmon. KoopanHatel cepenunbl otpe3ka. DopMysna paccTOSHUSA
MEXK1y JBYMsI TOUKAMU IIJIOCKOCTU. Y paBHEHUE OKPYKHOCTH.

BexkTopsbl.

Jnuna (Monmynb) BekTopa. PaBeHcTBO BekTOpoB. KommHeapHble BEKTOPBI.
Koopnunatel BekTOopa. YMHOXKEHUE BEKTOPA HA YUCIIO, CYMMa BEKTOPOB, PA3JI0KEHUE
BEKTOpa 10 ABYM HEKOJUTMHEapHbIM BekTopaM. CKalsipHOE TPOU3BEICHHE BEKTOPOB.
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TemarTuueckoe INIAHUPOBAHMUE 10 MATEMATHUKE 5 kiacce

Ne Te Koanuecr
n/n Ma BO

4acoB
1 HatypanbsHble uncia 23
2 CrnoxeHue 1 BBIYMUTAHUE HATYPATbHBIX YUCEN 38
3 YMHOKEHHE U JEJIEHNE HATyPaIbHbIX YUCET 45
4 OOBIKHOBEHHBIE POOHU 20
5 JlecsiTuunbie APOOH 55
6 [ToBTOpEHUE U cucTeMaTHU3alys y4eOHOro Matepuana 23
Hroro 204
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TemaTuueckoe INIAHUPOBAHME 110 MATEMATHKE 6 KiIacc

Ne Te KoanuecTB
n/n Ma ]
4acoB
1 [loBTOpEHUE KypCca MaTeMaTHKHU S Kilacca 3
2 JIenMMOCTh HaTypaJlbHbIX YHCEIT 24
3 OOBIKHOBEHHBIE POOHU 45
4 OTHollIEHUS U TPONIOPLIUU 36
5 ParnmonanpsHble yncna u JSHCTBHS HAJl HUIMU 79
6 Hrorosoe moBTopeHue Kypca 5-6 kiaccon 17
Hroro 204
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TemaTHyeckoe IVIAaHUPOBaHMe 10 ajredpe 7/ Kiace

Ne Te KoaunuecTB

n/n Ma 0
4acoB

1 Bripaskenusi, ToxK/1€CTBa, ypaBHEHUS 26

2 OyHKIUH 18

3 Crenens ¢ HaTypaIbHBIM MTOKa3aTeIeM 18

4 Crenens ¢ HaTypaIbHBIM MTOKa3aTeIeM 23

5 @opMyJIbl COKPAILIEHHOTO YMHOKEHUS 23

6 CucTembl JINHEVMHBIX ypaBHEHUN 17

7 O6o061maroree NTOBTOPEHUE 11

HUToro

136
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TemaTuueckoe INIAHUPOBAHME IO T'€OMETPHUH 7 xjacc

No Te Konuuecr
n/n Ma BO
4acoB
1 HavanbHble reoMeTpuiecKue CBeACHUS 10
2 TpeyronbHuku 17
3 [lapannenbHbie NpsiMbIe 13
4 CooTHOIIEHUSI MEXKY CTOPOHAMH U 20
yrIaMUTPEYroJbHUKA
5 [loBTOpenue. Pemenue 3anau. 8
Hroro 68
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37

TemaTHyeckoe IUIAaHUPOBaHMe MO ajredpe 8 Kiace

Ne Tema KoanuecTB
n/n 0
4acoB
1 [loBTOpEHUE U3yYEHHOT O B / Kilacce 8
2 PanmonanbHbie 1podu 24
3 KBaapatubie kopHU 24
4 KBangpaTtHbie ypaBHEHUS 26
5 HepaBencrsa 23
6 CrteneHsb € 1ebIM 0Ka3aTesieM. DJIEMEHThI 13
CTaTUCTUKH
7 [ToBTOpEHUE 18
Hroro 136
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TemaTHyeckoe IVIAHUPOBAHME 110 FTeOMeTPUM 8 KJIacce

Ne Te KoauyecTBo
n/n Ma 4acoB

1 YeThlpeXyTroabHUKN 14

2 [Tnomans 14

3 [lonoGHBIE TPEYrOJbHUKHU 19

4 OKpyXHOCTb 17

5 [ToBTOpEHUE 4

Hroro 68
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TemaTH4eckoe IUIaHUPOBaHMe 1O ajredpe 9 Kiace

No Te Konuuecr
n/n Ma BO
4acoB
1 Hepasencrsa 28
2 KBaapartuunas ¢pyHkuums 28
3 Apudmernyeckas v reOMeTprUIecKasi IpOrpeccuu 14
4 OneMeHThl KOMOUHATOPUKHU U TEOPUU 12
BEPOSITHOCTEN
5 [ToBTOpEHuUe 20
Hroro 102
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TemaTuveckoe MIAHUPOBAHNE 10 reoMeTpuM 9 KJiace

Ne Tema Koanuects
n/n 0 YPOKOB
1 BekTopsl 8
2 Meron KoopiUHAT 10
3 CooTHOIIEHHE MEXY CTOPOHAMU U yTIaMH 11
TpeyrojbHuka. CKaasipHOE MPOU3BEJEHUE BEKTOPOB
4 JInHa OKPYKHOCTH U IJIOIIAIb Kpyra 12
5 JIBrkeHue 8
6 HavanbHble cBeieHUSs U3 CTEPEOMETPUU 10
7 [ToBTOpEHUE 9
Hroro 68
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