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1)[InanupyemMble pe3yJabTaThl OCBOEHHsI YUeOHOr0 Kypca.

N3yuenune yuebHOro kypca '"Maremaruka B 3ajayax'' B OCHOBHOH IIKOJE JaeT BO3MOXHOCTb
00y4JarIIMMCS JOCTHYD CIAEAYIOIIMX PE3yIbTaTOB PA3BUTHS:

JIN4YHOCTHBIE Pe3yJIbTAThI:
YMCHHE SCHO, TOYHO, 'PaMOTHO H3JIaraTb CBOU MBLICJIH B YCTHOﬁ W IMHCbMEHHOH pe€un, MOHUMATH

CMBICJI

IIOCTaBJIEHHOW 3a/Jadd, BBICTpAaUBATh AapPryMEHTAlMI0, IMPUBOAUTH NPUMEPH U

KOHTPIIPUMEDHI;
KPUTUYHOCTh MBILUICHUS, YMEHHE pacro3HaBaTh JIOTHYECKH HEKOPPEKTHbIE BBICKA3bIBAHUS,
OTJIMYaTh TUIIOTE3Y OT (aKTa;

MPE/ICTABICHUE O MAaTeMAaTUYECKOW HayKe Kak cdepe 4elOBEUYEeCKOH IesITeNbHOCTH, 00 dTamax ee
pa3BUTHS, O €€ 3HAUMMOCTH JIJIsl pa3BUTHS LIUBUIN3ALIUN;

KpPEaTUBHOCTD MBILIUICHUS, MHULIMATUBA, HAXOAYUBOCTb, aKTUBHOCTb IIPU PEIIEHUH MaTEMaTHUECKUX

3a/]a4;

yMEHUE KOHTPOJIUPOBATH MPOIECC U PE3yIbTaT yueOHONH MaTeMaTUYECKOM e TEIbHOCTH;
CIIOCOOHOCTE K SMOLIMOHAJIBHOMY BOCIPUATUIO MATECMATHYCCKHUX 06T:€KTOB, 3ajad, pemeHHﬁ,
paccyXJIeHuu;

MeTal’IpenMeTHLle pPe3yJabTaThl:.

MepBOHAYAIIbHBIC MPEACTaBICHUS 00 HIESIX M O METOJAaX MAaTEeMATHKH KaK YHHUBEPCAIHHOM
SI3bIKE HAYKU U TEXHUKHU, CPEICTBE MOJICIUPOBAHUS SBJICHUN U IPOLECCOB;

YMEHHE BUICTh MATEMaTHUECKYIO 3aJady B KOHTEKCTEe MPOOJEMHOW CHUTyallMd B JIPYTHX
JUCLUIUIMHAX, B OKPYKAIOIIEH KU3HHU;

yMEHUE HaXOIWUTh B PA3JMYHBIX MCTOUYHHMKAX WH(MOpMAIWI0, HEOOXOIUMYIO JUIS P EIICHUS
MaTeMaTUYeCKUX MpoOJieM, MPEACTaBIATh €€ B MOHATHOHW (opMe, MPUHUMATh PEIICHUE B
YCIIOBUSIX HEMOIHOM U M30BITOYHOM, TOYHON U BEPOSITHOCTHOU MH(POPMAIINH;

yMEHUE TOHMMAaTh W HCIOJb30BaTh MAaTEeMAaTHYECKHE CPENCTBAa HATISAHOCTH (TrpadukH,
JMarpaMMBbl, TAOJIUIIBI, CXEMBI | JIP.) JJIS HIUTIOCTPALIMH, HHTEPIIPETAIINHN, aPTYMEHTAINH;
YMEHHE BBIIBUTATh TUIIOTE3BI MIPU PEHICHUH YYEOHBIX 3a/1a4, IOHUMAaTh HEOOXOAUMOCTh MX
MPOBEPKHU;

YyMEHUE TPHUMEHITh HWHAYKTHUBHBIE W JICIYKTUBHBIE CHOCOOBI PACCYyXICHHH, BHJICThH
pa3JIMuHbIe CTPATETUU PEIICHUS 3a]1a4;

IMOHUMaHUE CYIIHOCTH aJIrOPUTMHYECKUX NPEANUCAHUA M yMEHUE JIEWCTBOBAaTh B
COOTBETCTBHH C MPENIOKEHHBIM AJITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBHUTbH LIE€JH, BHIOMPATh M CO3/1aBaTh aJITOPUTMBI JJI peIleHUs
y4eOHBIX MaTEMaTHUECKUX MTPo0IIeM;

YMEHHE IUIAHUPOBATh M OCYLIECTBIIATH JESATEIbHOCTh, HANPABJICHHYIO Ha PEIICHHE 3a7ad
HCCJIEN0BATENLCKOr0 XapaKTepa;

Hpe[[MeTHbIe pe3yJabTarhbl:

Yuciaa

BeinyckHuK Hay4uTcs B 5-6 kiaccax

e OmnepupoBath Ha 6a30BOM YpOBHE MOHATHUSIMH: MHOXKECTBO, JIEMEHT MHOKECTBA, TOJIMHOKECTBO,
MIPUHAJIEKHOCTB;

® 33]1aBaTh MHOXXECTBA IEPEUHUCIEHUEM HUX DJIEMEHTOB;

® HAXOIUTH NepeceueHne, 00beAMHEHN e, TOJMHOKECTBO B TPOCTEHIIINX CHTYaIUsX.

B noBceqHeBHOM KM3HM U NIPU U3YYEHHUH APYTUX NPeIAMETOB:

® pacrio3HaBaTh JOTMYECKU HEKOPPEKTHBIE BHICKA3bIBAHUSI.



e OmnepupoBarh Ha 6a30BOM ypOBHE MOHSTUSAMU: HATypaJIbHOE YHUCIIO, 11E€10€ YUCI0, OOBIKHOBEHHASI
IpoOb, fecaTuyHas 1po0b, CMEIIaHHOE YU CII0, PAllMOHAIbHOE YU CIIO;

® UCMOJb30BaThb CBOWCTBA YUCE] W IIpaBWiIa [JEHCTBUM C palqUOHAIBHBIMM YHUCIAMU IIPU
BBIIIOJIHEHUH BBIUNCIICHUH;

® CMOJIb30BATh MPU3HAKHU JIEIMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUU BBIYUCICHUN U PE€LLIEHUU
HECJIOKHBIX 3a]1a4;

® BBHINOJHATH OKPYIVIEHUE PALIMOHAJIBHBIX YHCEI B COOTBETCTBUHU C MIPAaBUIIAMU;

® CpaBHHUBATh pallMOHAJIbHbBIE YUCIIA.
B noBceHeBHOM KU3HU M NIPH U3YYEHHH JPYTHX NPeAMETOB:

® OILIEHUBATh PE3YJIbTATHI BBIYMCIECHUIN IIPU PEILIEHUH NPAKTUYECKUX 3a]1a4;

® BBHINOJHATH CPABHEHHME YUCEN B PEAJIbHBIX CUTYyalUsX;

® COCTaBJSITh YHUCIIOBBIE BBIPAXKEHMSI MpPHU PEIIEHUU MPAKTUYECKUX 3aJad M 3aJad U3 APYTrux
y4eOHBIX TPEIMETOB.
CraTncTHKa U TEOpHs BEPOATHOCTEH

o [lpencraBisATh JaHHBIE B BUJE TaOJIUL], AUArpaMM,

® YUTaTh MH(POPMALUIO, IPEJICTABIEHHYIO B BUE TAOIMIIbI, JUATPAMMBI.
TexcroBble 3a1aun

e Peniath HECIOXKHbBIE CHOKETHBIE 3a/1a4U Pa3HbIX THUIIOB Ha Bce apudMeTnyeckue J1ei cTBus;

® CTPOUTH MOJEIb YCIOBUSA 3a7a4H (B BUE TaOIUIbI, CXEMBI, PUCYHKA), B KOTOPOH JaHbl 3HAYCHHUS
IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJINYMH, C LI€JIbIO II0MCKA PELICHN A 3a/1a4y;

® OCYIIECTBJIATH CIOCOO IOMCKA PELICHUS 3a/1a4, B KOTOPOM PacCyKJE€HUE CTPOUTCS OT YCIOBHUS K
TpeOOBaHUIO WK OT TPeOOBaHUS K YCIOBHUIO;

® COCTaBJIATH I1JIaH PELICHMS 3a/1a4H;

® BBUIEJATH 3TAlbl PEIICHUS 3a/JauH;

® UHTEPIPETUPOBATH BBIYMCIUTENIBHBIE PE3YIbTATHl B 3aJa4€, UCCIEA0BATh IOJIyYEHHOE PELICHUE
3a/a4y;

® 3HATh pa3IM4yKe CKOpPoCcTel 00bEeKTa B CTOSTUEH BOJE, TPOTHB TEUEHUS U 110 TEUEHHUIO PEKHU;

e pelaTh 3a/1a4d Ha HaXOXJACHNE YacTH YHCIa U YUCIIa MO €ro 4acTu;

e pewaTh 3aJayd pa3HbIX TUIOB (Ha paboTy, HAa MOKYIKH, Ha JBMIKEHHUE), CBSA3BIBAIOLIMX TPH
BEJIMUYMHBI, BBIIEIATH 3TU BEJIMYHUHBI U OTHOIIEHUS MEXY HUMH;

® HAXOAWUThH MPOILEHT OT YHCHA, YUCIO MO MPOLEHTY OT HEro, HaXoJUTh MPOLEHTHOE OTHOILIEHHE
JBYX YMCEN, HAaXOAUTh MMPOLIEHTHOE CHIDKEHHUE WIIM MPOIEHTHOE MOBBIIICHUE BETUUYHUHBI;

® pelaTh HECJIOXKHBIE JJOTMUECKUE 3a/1a4l METO/I0OM PACCyKIECHUI.
B noBceHeBHOM KU3HU M NIPH U3YYEHHH JPYTHX NMPEAMETOB:

® BBIJBUIaTh TUIIOTE3bl O BO3MOXKHBIX MPEAETIbHBIX 3HAUEHUAX UCKOMBIX BEJIMYMH B 3a/iaue (JIenaTh
MPUKUIKY)
Harasinnast reomerpust
I'eomeTpuueckue Gpurypsi

e OmnepupoBath Ha 6a30BOM ypOBHE HOHATUSAMU: (GUrypa, TOUKA, OTPE3OK, NpsMasi, Jdyd, JIOMaHas,
yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPIMOYTOJIbHUK U KBaJApaT, OKPYKHOCTb U KPYT,
IpSAMOYTOJIBHBIN Mapaienenunen, kyo, map. M3o0paxkats u3ydaemble QUIypsl OT PYKH U C HOMOILBIO
JIMHENKH U TUPKYJIA.

B noBceHeBHOM KU3HU M TP M3YYEHHUH IPYTHX PEeAMETOB:

® pemaTh NPaKTHYECKHE 3a/1a4K C IPUMEHEHHEM IPOCTEHIIINX CBOMCTB (GuUryp.
H3mepeHusi U BIYHCIEHUS

® BBHIMOJHATh HW3MEPEHUE JJIUH, PACCTOSIHUM, BEJIMYMH YTJIOB, C MOMOIIBI0O MHCTPYMEHTOB JUIS
WU3MEPEHNH JJIMH U YIJIOB;

® BBIUUCIATH MJIOUIAAN TPSIMOYTOJIbHUKOB.
B noBce/1HeBHO¥ KU3HU U NPU U3YYeHUH JPYTUX NPeAMeTOB:

® BBHIUHCIIATH PACCTOSHUS HA MECTHOCTH B CTAHAAPTHBIX CUTYAIHX, IUIOIIAAN IPIMOYT OJIbHUKOB;
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® BBHINOJHATH MPOCTEHIINE MOCTPOECHUS M U3MEPEHUs. Ha MECTHOCTH, HEOOXOAMMBIE B peaslbHOM
KHU3HU.
HcTopust MaTeMaTHKH

® ONKCHIBATH OTJENbHBIC BBIJAIOLIMECS PE3YNbTaThl, MOJIYYEHHBIE B XOJE PAa3BUTUS MAaTEMaTUKU
KaK HayKH;

® 3HaTh MNPHUMEPbl MATEMATUYECKUX OTKPHITUM M HUX aBTOPOB, B CBA3UM C OTCUECTBEHHOH U
BCEMHUPHON UCTOPHEH.
BpInyCKHHUK IOJIYYUT BO3MOKHOCTh HAYYHMThCSH B 5-6 Ki1accax

DJIeMeHTHI TEOPUH MHOKECTB H MATeMATHYeCKOM JIOTHKH

e  Onepuposamv  NOHAMUAMU.  MHOINCECMBO,  XAPAKMEPUCMUKU  MHOINCECMBA,  NeMeHm
MHOJICECMBA, NYCMoe, KOHeUHOe U OeCKOHeYHOe MHOACECMB0, NOOMHONCECMBO, NPUHAONEIHCHOCb,

® onpedensimv NPUHAOTICHCHOCMb  DJIEMEHMA MHONCECMBY, O00bEOUHEHUI0 U NepeceyeHUuro
MHOJHCECMB, 3a0A8AMb MHOIMCECMBO C NOMOWbIO NEPeYUCTIeHUS JIeMEHMO8, CI08eCHO20 ONUCAHUSL.
B noBceiHeBHOM KU3HU U NTPU U3YYEHHH PYTUX MPeAMETOB:

®  pacno3Hasams 102U4eCKU HeKOPPEKMHble BbICKA3bIBAHUSL,

® CcmMpoums YenouKu yMo3axKnoueHUutl Ha OCHOBe UCNONb308AHUSL NPABUIL TOSUKU.
Yucna

e  Onepuposamv NOHAMUAMU: HAMYPATLHOE HUCTO, MHONICECME0 HAMYPATbHbIX Uucel, yenoe
YUCNIO, MHOMCECMB0 YenblX uucel, OObIKHOBEHHAs Opobb, Oecamuunas Opodb, CMewanHoe YUco,
PAYUOHATILHOE YUCTO, MHONCECTNB0 PAYUOHATILHLIX YUCE]l, 2e0MEeMPUYECKAsl UHMe PAPemayusi HamypaibHblX,
Yemvix, payUOHAIbHBIX,

®  NOHUMAMb U 0OBACHAMb CMBICA NO3UYUOHHOU 3ANUCU HAMYPATLHO20 YUCAA,

®  GLINOJIHAMb BbIYUCTIEHUS, 8 MOM YUCHE C UCNONb30BAHUEM NPUEMO8 PAYUOHATLHBIX 8bIYUCTIECHULL,
000CHOBbIBAMb ANICOPUMMBL BLINOTHEHUsL OeUCTNEUIL;

®  ucnoavzosams npuzHaku oeaxumocmu va 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npouszgedenuss yucein
npU BLINOTHEHUU 8bIYUCTICHUN U peleHUU 3a0ay, 000CHO8bIBAMb NPUSHAKU 0eIUMOCTIU,

®  GBINOJIHAMb OKpY2lleHUe PAYUOHATIbHBIX YUCe C 3a0AHHOL MOYHOCbIO,

®  YnopsA0ouUBaAMb YUCIA, 3ANUCAHHBIE 8 BUOE 0OBIKHOBEHHBIX U 0eCAMUUHBIX OpoDell,

o naxooumv HOJ/[ u HOK uucen u ucnonv3o6ams ux npu peuieHuu 3a0d, .

®  onepuposamsv NOHAMUEM MOOYIb YUCTA, 2eOMEMPUYECKASL UHMEPRPemayusi MO0V YUCIA.
B noBce1HeBHO¥ KU3HU H MPU U3YYEHUH JPYTUX MPeAMETOB:

®  npuMeHAmMb NPABUNA NPUOTUNCEHHBIX BbIYUCTEHUN NPU peueHUU NPAKMUYecKux 3aoad u
peuieHuu 3a0ay Opy2ux yueOHvIX npeomMemos;

®  GLINONIHAMb CPAGHEHUE Pe3YIbMamo8 GbIYUCIeHUL NPU PeuleHul NPaKmuyeckux 3a0ay, 8 mom
yucne npudIUNCEHHbIX 8bIYUCTEHULL,

®  COCMABIAMb YUCIOBblE BbIPANCEHUS U OYEHUBAMb UX 3HAUEHUS NPU peuleHUU NPaKmuyecKux
3a0a4 u 3a0ay U3 opy2ux y4eOHvIx npeomemos.
YpaBHeHus M HEPpaABEHCTBA

o Onepuposamv NOHAMUAMU. PABEHCMB0, YUCIOB80€ PABEHCMEO, VPAGHEeHUe, KOPEeHb YPAGHEeHUsl,
peulenue ypasHenus, Yucio8oe Hepagencmeo.
CraTuCcTHKA M TEOPHUS BePOSITHOCTEH

e Onepuposamv noHAmMuUAMU: CMOIOYAmMble U KPY208ble OUaApamMMbl, MadIuybl OAHHBIX, cpeoHee
apugmemuueckoe,

®  u3eIeKamv, UHGOPMAYUIO, NPeOCMABIeHHYI0 8 MAOIUYAX, HA OUALPAMMAax,
B noBceiHeBHOM KU3HU M NTPU U3YYEHHH JPYTHX MPeAMETOB:

®  u36IeKamMb, UHMEPNpemuposamv U npeobpa3evleams UHGOpMayuio, NpeocmasieHHyo 8
maoauyax u Ha OuaspamMmax, Ompaxcarowiyro CeouUcmed U Xapakmepucmuku peanrbHbIX NpoYeccos u
ABNEHU.
TexcToBbBIE 3a7aUH



o Pewams npocmvie U CHOJHCHbIE 3a0aYU PA3HLIX MUNOB, A MAKH#CE 3A0a4u NOBLIULEHHOU
mpyoHOCMuU;

®  UCNONL306AMb PA3HbIE KPAMKUE 3aNUCU KAK MOOEU MEKCMO8 CIONCHBIX 3a0a 011 HOCMPOeHUs.
NOUCKOBOLL CXeMbl U PeueHUs 3a0ay,

®  3HAMb U NPUMEHAMb 00a Cnocoba Noucka peuieHus 3a0a4 (0m mpebosanus K YCI08UI0 U OM
VCI08UsL K mpebosanuio);

®  MO0enUpoBamsb PAcCyHcOeHUs NPU NOUCKE PeleHUsl 3a0al ¢ NOMOWbIO 2pagh-cxemvl,

®  guIdeNAMb IMANbL peUleHUs 3a0auU U COOEPHCAHUE KAHCO020 Imanda;

®  UHMepPNPemuposamsv GbIUUCIUMENbHbIE pPe3VIbmamvl 6 3adaue, UCCIed08ams NOJYUEHHOe
peuieHue 3a0ayu;

®  QHAIUZUPOBAMb BCEBO3MOJCHbIE CUMYAYUU 63AUMHO20 PACHONONCEHUs. 08YX 00beKmos u
U3BMeHeHUue UX Xapakxmepucmux npu COBMeCmHOM O8UNCEHUU (CKOPOCMb, 8peMSs, PACCMOosHUe) RPU peueHUU
3a0a4 Ha 0sudiceHue 08YX 00bEeKMO8 KAk 8 00HOM, MAK U 8 NPOMUBONONONCHBIX HANPABICHUSX,

®  UCCe008amb BCEBO3MOMNCHLIE CUMYAYUU NPU peueHuu 3a0ay Ha OBUMNCEHUe HO peke,
paccmampueams pazHvle CUCMeMbl Omcuema;

®  pewams pazHooOPasHvle 3a0ayl «HA YACUY,

® pewamsb U 000CHOBVIBAMb CB0€ peuieHue 3a0ad (8bl0enams MamemamuyecKyro OCHO8Y) Ha
HAXO0MHCOeHUe Yacmu YUCIa U 4Yucia no e2o 4acmu Ha OCHO8e KOHKPEmHO20 CMbICIA Opoou,

®  0CO3HABAMb U OOBACHAMb UOCHMUYHOCb 3A0aY PA3HBLIX MUNOE, CEA3bIBAIOWUX MPU BETUYUHBL
(Ha pabomy, Ha NOKYNKU, HA OBUICEHUE), BLIOEAMb MU GEIUYUHbL U OMHOULEHUSL MeNCOY HUMU,
NPUMEHAMb UX NPU PeeHUU 3a0ad, KOHCMPYUPOoB8ams cOOCMEeHHble 3a0ayll YKA3AHHbIX MUNOB.
B noBceiHeBHOM KU3HU M MPU U3YYE€HHH IPYTUX MPeAMETOB:

®  guldensamb Npu peweHuu 3a0ad XapakmepucmuKku paccMampusaemol 6 sadave Cumyayuu,
OMIUYHBIE OM PealbHbIX (me, Om KOMOPbIX abCmpasuposanics), KOHCmMpyuposams HO8ble CUMYAyuu ¢
VUEMOM IMUX XAPAKMEPUCUK, 8 HACMHOCMU, NPU peuleHuu 3a0ay HA KOHYEHMpayuu, Y4umvléams
NAOMHOCMb 8eUleCmEd;

® pewamsb U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE DPACCMOMPEHUS DealbHblX CUMYaAyul, 8
KOMOpbIX He mpehyemcst MOUHbIN 8bIYUCIUMENbHBLU Pe3)Ibman,

®  pewams 3a0auu Ha 08UdCEHUE NO PeKe, PACCMAMPUBASL PA3HbIE CUCTEMbL OMCYemda.
Harnsanasi reomerpust
I'eomerpuuyeckue purypsl

o  U3gnekamv, uHmMepnpemuposams U Nnpeodpaznsvieams UHDOPMAYUID) O 2eOMemPUUecKUxX
Queypax, npedcmasieHHy0 Ha Yepmedtcax,
HN3mepeHusi U BLIYUCIEHHSA

®  GLINOJHAMb UMepeHUe OJUH, PACCMOAHUU, BEIUYUH Y2l08, C NOMOWLIO UHCMPYMEHMO8 Ol
usMepeHull OJIUH U y2i08;

®  GLIYUCTAMD niowaou NPAMOY20/IbHUKOS, K68a0pamos, obvembl NPAMOY 20/ IbHBIX
napanienenunedos, Kyoos.
B noBce1HeBHOI )KU3HU M IPH U3YYEHUH APYTUX MPeAMETOB:

®  BLIUUCTAMb PACCMOAHUS HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUsX, NIOWAOU YHACIKOS
NPAMOY20abHOU GopMbl, 0ObEMbI KOMHAN,

° BLINOJIHAMb NPOCMeEUUE NOCMPOEHUS HA MECIHOCMU, He0OX00UMble 8 PealbHOU HCUSHU,

®  OYeHUBAMb pasmepsl PEaibHbIX 00bEKMO8 OKPYHCaAIoue2o Mupd.
HcTropust MaTeMaTuku

° Xapaxkmepuzosams 6KIAO GbIOAIOWUXCSA MAMEMAMUKO8 8 pA3sumue Mamemamuk U UHbIX
HayuyHwuIX obaacmell.
BoinyckHuk HayyuTes B 7-9 kiaaccax

Dj1eMeHTbI TCOPHHU MHOKECTB U MaTeMaTH4eCKOoi JOTrHKHI
L4 OHepI/IpOBaTb Ha 0a30BOM YPOBHC TMOHATHAMH: MHOXECTBO, JJICMCHT MHOXCCTBA,
NMOAMHOXKECTBO, MIPUHAJIICIKHOCTD,



®  3a/1aBaTh MHOXKECTBA I1E€PEUUCICHUEM UX JIEMEHTOB;

® HAXOAUTH NepeceyeHne, 00beAMHEHU e, TOAMHOKECTBO B TPOCTEHIINX CUTYAIUsX;

® ONepUpoBaTh HA OA30BOM YpOBHE MOHATUSAMU: OMpEeSIeHNne, akCuoMa, TEOPEMa, 10Ka3aTeIbCTBO;

® [IPUBOAWTH MPUMEPHI U KOHTPIPUMEPHI JJIs ITOITBEPIKICHHS CBOMX BHICKA3bIBAHUIA.
B noBceHeBHOM KU3HU M IPH U3YYEHUH APYTUX NPeIAMETOB:

®  HCIOJIb30BaTh rpaduyeckoe MpeCcTaBICHUEe MHOXKECTB Uil OMUCAHUSI PeallbHBIX MPOLIECCOB U
SIBJICHUM, MTPU PELLIEHUN 3a]1a4 APYTUX yueOHBIX PEAMETOB.
Yucaa

e OrnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATUSAMU: HATypajJbHOE YHCIO, LEJI0e YHCIIO,
OOBIKHOBEHHasl ApoOb, AecsITu4Has IpoOb, cMelIaHHas OpoOb, palMoHAJIbHOE YUCIO0, apu(MeTHUecKHid
KBaJPaTHBII KOPEHB;

®  JCMOJIL30BAaTh CBOMCTBA YHMCEN U MPABHJIA JICHCTBHUI MPHU BHITIOJHECHUN BHIYUCIICHHIH;

®  JCMOJIB30BaTh MPU3HAKU JIETUMOCTH Ha 2, 5, 3,9, 10 mpu BHIMOJTHEHUH BHIYUCICHUN U PEllIEHUU
HECJIOKHBIX 33/1a4;

®  BBINOJHATH OKPYIJIEHUE PAllMOHAJIbHBIX YHCEN B COOTBETCTBUU C IIPAaBUIIAMU;

®  OLEHUBATh 3HAYEHUE KBAIPATHOIO KOPHS U3 MOJIOKHUTEIBHOIO LIEJIOr0 YUCIa;

®  pacro3HaBaTh PALMOHAJIbHBIE U UPPAIIMOHAJIbHBIC YHCIIA;

®  CpaBHMBATh YMCIIA.
B noBce1HeBHOM KU3HU U NMPH U3YYEHUH APYTUX NPeIAMETOB:

®  OLICHUBATh PE3YJIbTATHI BBIYUCICHUH P PEIICHUU MTPAKTUIECKUX 3a/1a4;

®  BBINOJHATH CPABHEHUE YKCEN B PEATbHBIX CUTYaIHIX;

® COCTaBJSITb YHWCJIOBBIE BBIPAXKEHHUS NpPHU PEIICHUU MPAKTUYECKUX 3a/Jad W 3aJad U3 JpPYrux
y4eOHBIX IPEAMETOB.
ToxnecTBeHHbIE MPe0OpPa3oBaHus

e  BbINOJHATh HECIOXKHbIE NMPEeoOpa3oBaHuUsl Il BBIYMCICHUS] 3HAYEHUM YMCIOBBIX BbIpaKE€HUH,
COZIepKAIlIMX CTEMEHU C HATYpaJIbHBIM ITOKA3aTENEM, CTEIIEHH C LIEJIbIM OTPULIATEIbHBIM MTOKA3aTEIIEM;

®  BBHINOJHATH HECIOXKHBIC TPEOOPA30BaHMS IIENIBIX BBIPAXKEHUN: PACKPBIBATH CKOOKH, MPUBOIUTH
MOJIO0OHEIE ClIaraeMEIE;

®  HCMOJIB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUs (KBaApaT CyMMBbI, KBaJpaT pPa3HOCTH,
pa3HOCTb KBAJPATOB) AJIS YIPOLEHUS BBIUNCICHUHN 3HAaUEHHUH BbIPayK EHUM;

®  BBHINOJHATH HECJIOXKHBIC MPEOOpa3oBaHUsl IPOOHO-TMHEHHBIX BBIPAXEHUUW M BBIPAXKEHUU C
KBaJPaTHBIMHU KOPHSIMHU.
B noBce1HeBHOI KU3HU M MPH U3YYEHUH JPYTUX NPeIMETOB:

® TIOHMMATh CMBICI 3aIIMCH YUCJIa B CTAHJIAPTHOM BU/IE;

e omepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTaHIAPTHAS 3aMHUCh YHCIIAY.
YpaBHeHHA U HEPABEHCTBA

e OrnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMU: PaBEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHHE,
KOPEHb YpaBHEHUS, pELICHUE YPaBHEHNUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA;

®  [IPOBEPATH CIPABEAIMBOCTb YNCIOBBIX PABEHCTB U HEPABEHCTB;

e  pemaTh JMHEWHBIC HEPABEHCTBA U HECIOKHBIE HEPABEHCTBA, CBOISIIMECS K JTMHEHHBIM;

®  pemaTh CUCTEMbI HECJIIOKHBIX JINHEHHBIX YPAaBHEHUI, HEPAaBEHCTB;

®  [IPOBEPSATH, SABJISETCA JIU JAHHOE YUCJIO PEIIEHUEM YpaBHEHUs (HEpaBEHCTBA);

e  pemaTh KBaJpaTHbIE YpaBHEHHUs 110 (OPMYyJIe KOPHEH KBAJIPAaTHOTO YPaBHEHHS;

e  1300paxkaTh pEIICHUS HEPABEHCTB U UX CHCTEM Ha YHCIIOBOW MPSIMOH.
B noBce1HeBHOI KU3HU M MPH U3YYEHUH APYTUX NPeIMETOB:

® COCTaBISITh M peIIaTh JIMHEHHbIC YPAaBHEHMsI MPH PEUICHUM 3a/1a4, BO3HUKAIOUIMX B JIPYTUX
y4eOHBIX NMpeaMeTax.
DOyHKUMHU

e HaxoauTs 3HaueHue QyHKIMH 10 3aJAHHOMY 3HAUEHUIO apryMEHTa;

®  HAXOAWTh 3HAYCHHUE apryMEHTA MO 33/ITaHHOMY 3HAUYEHUI0 (YHKIIUU B HECIIOKHBIX CUTYAIUAX;
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®  ONpeAeNaTh IOJOKEHNUE TOYKU 0 €€ KOOpJAUHATaM, KOOPAMHATHI TOUYKHU IO €€ MOJO0XKEHHUI0 Ha
KOOPJAMHATHOM MJIOCKOCTH;

e 10 rpaduKy HaxXOAHTh OOJACTh OIPEACICHUS, MHOXXECTBO 3HAYCHHWH, HYJIU (QYHKIUH,
MPOMEXKYTKH 3HAKOMOCTOSIHCTBA, NMPOMEXKYTKHM BO3pacTaHHUs U yObIBaHUSA, HauOOJbIIee W HaUMEHbIIEE
3HAYCHUS (DYHKIINH;

®  CTpOUTH rpaduK JTMHEHHON QYHKINH;

® [pOBEpsTh, SBISETCS I JaHHBIA rpaduk TpapuKkoM 3anaHHOW (yHKIUK (JTHMHEHHOM,
KBaIPAaTHYHOW, 0OPATHON MPOMOPIHOHATIBHOCTH);

e  ompeaenars NpuOIMKEHHbIE 3HAUYEHUS KOOPIMHAT TOUYKH MepecedeHrs rpa@uKkoB QpyHKIINIA;

e omepupoBaTh Ha 0a30BOM ypOBHE MOHSTHUSAMH: IOCIEIOBATEIbHOCTh, apudmMeTnyeckas
IIPOrpeccHsi, FEOMETPHUECKas IPOrPeECCUs;

e pemaTh 33Jaud Ha MPOTPECCHH, B KOTOPHIX OTBET MOXKET OBITh MOIy4YeH HEMNOCPEICTBEHHBIM
MoJicueToM 0e3 mpuMeHeHHs popmyI.

B noBceHeBHO KU3HU M NIPU U3YYeHHUH IPYTHX NMPeAMETOB:

®  CIOJIb30BaTh IpaUKU peajbHbIX IPOLECCOB U 3aBUCUMOCTEN IJIsl OIpPENENEeHUs UX CBOWCTB
(HamboMbIIMe M HAUMEHbIIIME 3HAYEHUs, IPOMEXKYTKH BO3pACTaHUs U YObIBaHUsI, 00JIaCTH MOJIOKUTEIBHBIX
Y OTPULIATENbHBIX 3HAYEHUN U T.11.);

®  CIOJIb30BaTh CBOWCTBA JMHEHHOM (QYHKUMM U ee TpaduK NpU PELICHUHU 33had U3 JAPYrux
y4eOHBIX IPEAMETOB.

CTaTHCTHKA M TEOPHS BePOSITHOCTE

e llmersr mpencraBieHHE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIy4alHOro
COOBITH S, KOMOMHATOPHBIX 3a/a4ax;

e  pelaTh NpocTelne KOMOMHATOPHBIE 3a/1a4l METOJIOM MPSMOI0 U OpraHu30BaHHOIO nepedopa;

®  OmpedensiaTh OCHOBHBIE CTATUCTHYECKHUE XapaKTEPHUCTUKH YHCIOBBIX HAOOPOB;

®  OIICHUBATH BEPOSITHOCTH COOBITUS B IPOCTEHIIINX CIydasx;

®  UMETh NPEACTABJIECHUE O POJIM 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBICHUSIX.

B noBce1HeBHOM KU3HU M NIPH U3YYEHUH APYTUX MPeIMETOB:

®  OIICHHUBATH KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM Tepedopa;

®  UMETh NPEACTABJIECHUE O POJIU MPAKTUUECKH TOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITUI;

®  OIICHUBATh BEPOSITHOCTb peajIbHbIX COOBITUM U SBJIECHUI B HECIOKHBIX CUTYalLlUsX.

TekcToBBIC 321291

e Pemarh HecOXKHBIE CIOKETHBIE 3a]]Ja4l pa3HbIX TUIIOB Ha BCe apu(MeTHYECKUE J1eH CTBUS;

® CTPOMTH MOJETb YCIOBHUS 3a1adyl (B BUIE TaOJUIBI, CXEMbl, PUCYHKAa WM YpaBHEHHUS), B
KOTOPOI AaHbl 3HAUYEHHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO [IOMCKA PELIEHUs 3a/1a4u;

®  OCYLIECTBJATH CIOCOO IMOMCKA PELICHUs 3a7jaul, B KOTOPOM PacCyKJE€HUE CTPOUTCS OT yCIOBUS
K TpeOOBaHUIO WJIM OT TPEOOBAHMSI K YCIOBHIO;

®  COCTaBJIATH IUIaH PEILEHUs 3a7auu;

e  BBIJCIATH 3TaIlbl PEIICHUS 33]1a4H;

®  UHTEPIPETUPOBATH BBHIUUCIUTEIbHBIE PE3YJIbTATHI B 33/1a4€, UCCIEA0BATh OJIYYEHHOE pellIeHUE
3a/1a4y;

e  3HATh pa3IUyue CKOpocTel 00beKTa B CTOAYEH BOJI€, IPOTUB TEUEHUS U 110 TEUECHUIO PEKH;

e  pelaTh 33J]a4d HAa HAXOXJACHHUE YACTH YK CIIa U YUCJIa 110 €ro 4YacTH;

e pemiaTh 3a7a4yd pa3HbIX TUIOB (Ha pabOTy, Ha MOKYMNKH, HA JIBUKEHUE), CBSA3BIBAIOIIMX TPHU
BEJIMYMHBL, BBIACIATh 3T BEJIMYMHBI U OTHOILIEHUS MEXAYy HUMU;

®  HaxOAWTh IPOLEHT OT YUCJA, YUCJIO MO MPOLUEHTY OT HEro, HaXOAUTh IPOLEHTHOE CHUKEHUE
WJIM TIPOIIEHTHOE MOBBIIIEHUE BEIUYNHBI;

e  pelaTh HECJIOXKHBIE JIOTHYECKHE 3a/1a4U METO/I0M PACCYKIECHUM.

B noBceHeBHOM KU3HU M NIPU U3YYEHHH IPYTHX NPeAMETOB:

®  BBIBUTaTh TUIOTE3bl O BO3MOXKHBIX IMPEACIbHBIX 3HAUCHHUSIX HCKOMBIX B 3a/1au€ BEJIMYUH
(nenaTh MPUKUIKY).

I'eomeTpuyeckue purypsi



e  OnepupoBaTh Ha 6a30BOM yPOBHE IOHATUSMU IT'€OMETPUUECKUX PUTYD;

e  U3BJIEKaTh UH(POPMAIUIO O TEOMETPUUECKUX (PUTYpaX, IPEICTABICHHYIO Ha YepTeKaxX B SIBHOM
BUJIE;

® [IPUMEHATH JJIs PELICHUs 3aa4 reoMeTpudeckue (pakTbl, €CIU yCIOBHS UX MPUMEHEHUS 3a]1aH bl
B IBHOI popme;

e  pelnaTh 337a4M HAa HAXOXKJCHHE T'eOMETPUYECKUX BEJIMYUH 10 00pa3iiaM UITH alrOPUTMAM.
B noBceiHeBHO¥ KU3HU M NIPU U3YYeHHUH APYTHX NPeAMeTOB:

®  HCIOJIb30BaTh CBOMCTBA reOMETPHUUECKUX (GUTYp ISl PELICHHs TUTIOBBIX 3aJ1a4, BOZHUKAIOIIUX B
CUTYaIUsIX [TOBCEIHEBHOM KU3HHU, 3a]1a4 MPAKTUUYECKOTO COJIEpPKaHUSI.
OTHOIEHHUS

e OmnepupoBarb Ha 0a30BOM YpPOBHE IOHSATUSIMU: PAaBEHCTBO (UTYD, paBHbIE (HUTYpPBI, PABEHCTBO
TPEYrOJIbHUKOB, MapajuIeIbHOCTh MPAMBIX, MEPIEHIUKYIIPHOCTh MPAMBIX, YIJIBI MEXKIY MPSIMbIMU,
NEepIEHINKY ISP, HAKIIOHHAS, TPOEKLIUS.
B noBceHeBHO KU3HU M NIPU U3YYEHHH IPYTHX NPeAMETOB:

®  CIOJIb30BaTh OTHOILIEHUS JJIs PELIEHUS MPOCTEUIINX 3a/1a4, BOSHUKAIOIINX B pEaJIbHOM KU3HU.
HN3mepeHusi M BIYHCICHHUA

e  BpINOJHATh U3MEpPEHUE JUIMH, PACCTOSHUMN, BEJIMYUH YIJIOB, C MOMOIIBIO WHCTPYMEHTOB IS
WU3MEPEHUHN JJIMH U YIJIOB;

® IIPUMEHATH (QOpPMYJbl MEpPUMETpa, IJIOIAAM M 00beMa, IUIOLaJNd IOBEPXHOCTU OTIEIbHBIX
MHOTOTPaHHUKOB [P BBIYMCIIEHUSIX, KOTJ1a BCE IaHHbIE UMEIOTCS B YCIIOBUU;

e npumeHATh TeopeMy Ilucaropa, 6a3oBbie TPUTOHOMETPUYECKUE COOTHOLICHUS AJISI BHIYUCICHUS
JUTAH, paCCTOSIHUH, TTIOIAJIed B IPOCTEHIINX CITyYasiX.
B noBceHeBHO¥ KU3HU M IPU U3YYeHHUH APYTHUX NPeAMETOB:

®  BBIYHCIATH PACCTOSIHMSI HA MECTHOCTU B CTAHJAPTHBIX CUTYyalMsX, IJIOLIAJAM B MPOCTEHIIUX
cllydasix, IpUMEHATh (OPMYJIbl B TPOCTEHIINX CUTyalUsIX B TOBCEIHEBHOM KU3HU.
I'eomeTpruyeckue nNocTpoeHust

e U3o6paxkaTh TUMOBbIE MJIOCKUE GUTYpPHl U (QUTYPHI B MPOCTPAHCTBE OT PYKH U C IOMOIIBIO
UHCTPYMEHTOB.
B noBce1HeBHOM KU3HU M PH U3YYEHUH APYTUX NPeAMETOB:

®  BBINOJHATH MPOCTEUIINE TOCTPOCHHUS HA MECTHOCTH, HEOOXOIMMBIE B peasIbHON JKHU3HU.
I'eomeTpuueckue npeodpa3oBanus

e Crpoutsb purypy, CHMMETPUUHYIO JaHHON (PUTYpEe OTHOCUTEIBHO OCH U TOUKH.
B noBceHeBHO KU3HU M NIPU U3YYEHHH JPYTHX NMPeAMETOB:

®  pacro3HaBaTh JABMKEHHE OOBEKTOB B OKPY)KAIOIIEM MUPE;

®  pacro3HaBaTh CUMMETPUYHBIE (QUTYPHI B OKPYKAIOIIEM MUPE.
BekTopbl M KOOPANHATHI HA MJIOCKOCTH

e OnepupoBaTbh Ha 0a30BOM YpOBHE ITOHATHSAMH BEKTOpP, CyMMa BEKTOPOB, IIPOM3BEEHUE BEKTOPA
Ha YHCII0, KOOPAUHATHI Ha MJIOCKOCTH;

e ompeAenarts MNPUOMMKEHHO KOOPAMHATHI TOYKH IO €€ H300paKEeHHI0 Ha KOOpAMHATHOU
MJIOCKOCTH.
B noBceHeBHO KU3HU M NIPU U3YYeHHUH APYTHX NPeAMeTOB:

®  CIOJIb30BAaTh BEKTOpPbI I PpELICHHUs MPOCTEHIIMX 3ajad Ha OIpelelIeHHEe CKOPOCTH
OTHOCHUTEIBHOI'O JIBUKCHHUSL.
HcTropust MaTeMaTuku

e  OmnucelBaTh OT/EIbHBIC BBIIAIOIINECS PE3YIbTAThI, IOTYYEHHbIE B XO€ Pa3BUTHUS MaTEMAaTUKU
KaK HayKu;

® 3HaTh NpPUMEPbl MATEMATUYECKUX OTKPBITUM KM HUX aBTOPOB, B CBA3M C OTEUECTBEHHOM U
BCEMHUPHOU UCTOPHUEN;

e [IOHMMATbH POJIb MAaTEMaTHKHU B pa3BUTHH Poccuu.
MeToabl MAaTEeMAaTHKH



e  BriOupaTe noaxoaaumii U3ydeHHbIH METOJ [l PELIEHHs] U3YUYEHHbIX TUIIOB MaTeMaTH4ECKHX
3a1ay;

e [IpuBoaUTH MpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH JEHCTBUTEILHOCTH U
MIPOU3BEECHUSAX UCKYCCTBA.
BpInyCKHHK IOJIY4YUT BO3MOKHOCTh HAYYMThCH B 7-9 Kiiaccax

DJIeMEHTBI TEOPUU MHOKECTB U MATEMATHYeCKOM JIOTUKH

e  Onepuposamv noHAMusAMU: OnpedesieHue, meopemd, aKkCUoMd, MHONCECMBO, XAPAKMEPUCTNUKU
MHOJHCECBA, INEeMEHM MHOMCECmed, NYyCmoe, KOHeuHoe U OeCKOHeUHOe MHONMCECME0, NOOMHOICEeCME0,
NPUHAONEHCHOCTD, BKIIOUEHUE, PABEHCTNBO MHONCECME;

®  U300paAddCamv MHONCECMBA U OMHOUIEHUE MHONCECE C NOMOWbIO KpY206 Diliepa;

®  onpedensimv NPUHAONICHCHOCMb  DJIEMEHMA MHONCECMBY, O00bEOUHEHUIO U NnepecedeHuio
MHOHCECTNS,

®  300a8amb MHONCECMBO C NOMOWbIO NEPEYUCTeHUS INEMEHMO8, CI0BECHO20 ONUCAHUS,

®  onepuposamv NOHAMUAMU: BbICKA3bIGAHUE, UCMUHHOCMb U  JIOJCHOCMb  BbICKA3bIGAHUSL,
OMpUyaHue BbICKA3LIGAHUL, ONepayuu HAO BbICKA3LIGAHUSAMU: U, UIU, He, VCIO0B8Hble GbICKA3bIGAHUS
(umnauxkayuu);

®  CMpOUMb BbICKA3BIBAHUS, OMPUYAHUS BLICKAZLIBAHUIL.
B noBceHeBHOI *KH3HU U NPH U3YYeHUH IPYTHX MPeIMeTOB:

®  CMPOUMb YenouKU YMO3IAKIIOUEHUT HA OCHOBE UCNOIb308AHUSL NPAGUTL IOSUKIL,

®  UCNONBL308AMb MHONCECMBA, ONEPAYUL C MHOMNCECMBAMU, UX epagdhuieckoe npedcmagieHue OJisl
ONUCAHUSL PeAIbHBIX NPOYECCO8 U ABNEHUIL.
Yucaa

o  Onepuposamv NOHAMUIMU. MHONICECMBO HAMYPAIbHBIX YUCEL, MHONICECME0 YeIblX Hucel,
MHOJCECMBO  PAYUOHATILHLIX — YUCET, UPPAYUOHATbHOE HUCLO, K8AOPAMHbIL KOPEHb, MHOICECMBEO
0elicmeUMENIbHbIX ~ YUCeN, 2eOMempPUdeckas. UHMEPNPemayus HAmypaibHblX, UYeablX, PAYUOHATbHBIX,
OeticmeumenbHbIX Yucel,

®  NOHUMAMb U OOBACHAMb CMBICI NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,

®  GLINOJHAMb GLIYUCIEHUS, 8 MOM YUCTE C UCTIOIb308AHUEM NPUEMO8 DAYUOHATLHBIX GbIUUCTCHULL,

®  GLINOJHAMb OKPY2JleHUEe PAYUOHATLHBIX YUCEL C 3A0AHHOU MOYHOCTbBIO,

®  CPABHUBAMb PAYUOHATbHBIE U UPPAYUOHATbHbIE YUCTA,

®  npedCcmasisimb PAYUOHAILHOE YUCLO 8 BUOE OeCAMUYHOU OpodU

®  Ynopsa0ouUBAMb YUCIA, 3ANUCAHHbIE 8 BUOE 0ObIKHOBEHHOU U 0eCAMUUHOU OpoOU;

o naxooumv HO/[ u HOK uucen u ucnonv3osams ux npu peuienuu 3a0ay.
B nmoBceaHeBHOI1 *KH3HU U NMPH U3YYeHUH IPYTHX MPeIMETOB:

®  NpuUMeHsMb NPAGUNA NPUOTUNCEHHBIX GbIYUCICHUN NPU PEueHUU NpaKmuideckux 3a0ay u
peuieHuu 3a0ay Opy2ux yueOHvIX npeomMemos;

®  GLINOIHAMb CPABHEHUE Pe3VIbMAmo8 6bIUUCIeHUNl NPU PeuleHUU NPAKMU4eckux 3a0ay, 8 mom
yucie nPUOIUHCEHHBIX BbIYUCTEHULL,

®  COCMasAMb U OYEHUBAMD YUCTIOBbIE GbIPAIICEHUS NPU PEUEHUU NPAKMUYeCKUX 3a0ay u 3a0ay
U3 Opyeux yueOHvix npeomemoas;

®  3aNuUCKIBAMb U OKPYIAMb YUCI08ble 3HAYEHUS PEealbHbIX 6eNUUUH C UCNONb308AHUEM DA3HbIX
cucmem uzmepeHus..
ToxknecTBeHHBIE TPEOOPA30OBAHNS

e  Onepuposamv noHAMUAMU CMENeHU C HAMYPAIbHLIM NOKA3AMeleM, CMmeneHu ¢ Yeablm
OmpuyamenbHbIM NOKA3amenem,

®  GLINOJHAMbL NPEoOPA306AHUS YEAbIX GbIPANCEHUN. Oetucmeusi ¢ OOHOYNCHAMU (CLOJCeHUE,
BbIYUMAHUE, YMHONMCEHUE), OCUCMBUSL C MHOLOULCHAMU (CLOJCEHUE, 8bIYUMAHUE, YMHONCEHUE),

®  GLINOJHAMb PA3NIOJHCEHUE MHOLOYNEHO8 HA MHOMCUMENU OOHUM U3 CNOCOOO08: GblHeceHue 3d
CKOOKY, epYNNUpOBKd, UCNOIb308AHUE POPMYTL COKPAUEHHO2O YMHONCEHUS,

®  guldensamsb Keaopam CyMMbl U pa3HOCMU OOHOUJIEHO8,
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®  pacKkuaovlBams HA MHOMCUMENU KBAOPAMHBILL MpexuieH;

®  GLINOJHAMb NPEOOPAZ0BAHUSL BBIPANCEHULL, COOCPIHCAUUX CMENEHU C YeTbIMU OMPUYAMETbHBIMU
nOKA3amensiMu, nepexooums Om 3anuc 8 6Uude CMeneHu ¢ YeablM OmpuyameilbHblM NOKA3amenem K 3anucu
6 6ude opoou;

®  GLINOIHAMb NPeobpaz06aHus OPOOHO-PAYUOHATLHBIX BLIPAJICEHUN. COKpaweHue opooeil,
npueedenue ancebpauveckux oOpobel K obOwemy 3HaMeHameno, CIlOJdHCeHUue, YMHOMNCeHue, OeleHue
aneebpauveckux opobeil, 8038edeHue aneedpauyeckoli Opoou 6 HaAMypaibHyio U Yeaylo OMmpuyamenbHyo
cmenetb;

®  BLINOAHAMb NPEOOPAZ0BANUSL BIPANCEHUL, COOEPIHCAUUX KBAOPAMHBLE KODHU,

®  guldensamb KAOpam CYMMbL UAU PAZHOCMU O8YUNIeHA 6 BLIPANCEHUAX, COOePHCAUUX
K8AOpamHvle KOPHU,

®  BLINOAHAMb NPEOOPA30BANUS BLIPANCEHUT, COOEPIHCAUJUX MOOYTb.
B noBce1HeBHO¥ KVU3HU U NMPU W3YyYEHHUH JPYTHX NMPEIMETOB:

®  GLINOJHAMb NPEoOPA306AHUS U OUCMEUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPIHOM 8UOe;

®  BLINOAHAMb NPEOOPA30B6AHUS ANCEOPAUYECKUX BbIPANCEHU NPU PeuleHUY 3a0ay OpYeUX y4eOHbIX
npeomemos.
YpaBHeHus M HEpaBEHCTBA

e  Onepuposamv noHAMuAMU:  VPAGHEeHUe, HePABEHCME0, KOPeHb  VPABHEHUs,  peuleHue
HepaseHcmed, pABHOCUNIbHbIE YPABHEHUs, 001Acmb OnpeoeieHus ypaeHeHus (HepaseHcmed, Cucmembl
VpasHeHUll U HepABeHCME);

® pewamb JUHEUHble YPAGHEHUs U VPAGHEHUsS, C80OUMble K JUHEUHbIM C NOMOWDBIO
MOACOECMBEHHBIX NPEOOPA3Z06AHUI,

® pewamb KeaOpamHvle YPAGHEHUS U YPABHEHUs, CBOOUMble K KBAOPAMHBbIM C NOMOUWDBIO
MOACOeCMBEHHBIX NPEOOPA308AHUIL,

®  pewamb OpOOHO-TUHEIHbLE YPABHEHUSL,

®  pewams npocmeuiue UppayUoHaIbHble YPAaeHeHUs 6U0d \/f (X) =a, \/f (X) = \/g (X) ;

n

e  pewams ypasueHus éuoa X =a;

®  pewams ypasHeHUs CnocoOOM PA3i0AHCEeHUS HA MHOJICUMENU U 3AMeHbl NepeMeHHO;

®  UCNOB308aMb MEMOO UHMEPBANLO8 Ol peuleHUs YeablX U OPOOHO-PAYUOHATLHBIX HEPABEHCME,

®  pewams TUHElIHblE YPAGHEHUS U HEPABEHCMBA C NAPAMEMPaAMU,

®  peuams HeCl0HCHbIe K8AOPAMHbIe YPABHEHUs C NAPAMEMPOM;

®  peuams HeCl0HCHbIE CUCTEMbL TUHEUHbIX YPAGHEHUL C NAPAMEMPAMU,;

®  pewambv HECIOHCHbIE YPAGHEHUS 8 YEbIX YUCTAX.
B noBceiHeBHO KU3HU M NIPU U3YYeHHUH JPYTHUX NPeAMeTOB:

®  cocmaegniams U peuams JUHeliHble U K8AOpammubvle YPAaeHeH s, YPAGHeHUsA, K HUM C800Auuecs,
cucmembl TUHEUHbIX YPABHEHULL, HePABeHCME NPU peuleHUU 3a0ay Opy2ux y4eOHblX npeomMemos;

®  GLINONHAMbL OYEHKY Npasoonoo0obUs pe3yibmamos, NOAYYAeMblX NpU peueHuu JTUHENHbIX U
K8AOPAMHbIX YPAGHEHUL U CUCMeEM JUHEUHbIX YPAGHEeHUUl U HepaseHCme Npu peuleHuu 3a0ay Opyeux
VUeOHbIX npeomemos,

®  gvlOUpamb coOmMeemcmeyoujue ypasHeHus, HepaseHCcmea Ul Ux cucmemvl O COCMAGLeHUs]
Mamemamuyeckou Mooenu 3a0aHHOlU peanbHOU CUmMyayuy Uiy nPUKIaoHol 3a0a4u,

®  yMemb UHMEPNPemuposams NOLYYEeHHbI NPU peueHUl YPAGHeHUs, HePABeHCMEa UIU CUCTIEeMbl
pe3yibmam 6 KoHmeKcme 3a0aHHOU PeanrbHOU CUMyayuu Uiy NPUKIaoHol 3a0ayu.
DOyHKUHMHU

e  Onepuposamv nouAMuAMU. @QYHKYUOHALHASL 3ABUCUMOCTb, QYHKYUs, epagux @yHKyuu,
cnocobvl 3a0anus QYHKYUu, apeymeHm u 3HayeHue QYHKyuu, 001acmv OnpeoeneHus U MHOHCeCMBEO
3HaueHuti QYHKYuu, HYaU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMb QYHKYUU,
YemHOCMb/HeuemHOCmb QYHKYUU,
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® cmpoumv 2paguKku AUHEUHOU, KAOPpAMuyHoUu QYHKYUl, 0OpamHol NpONnOPYUOHATLHOCHU,
k .
@yHryuu suoa. y:a+m, y=~%:y=x, y=|x

®  Ha npumepe K6AOPAMUYHOU (DYHKYUU, UCHOIb3068aMb npeobpasosanus epagura Gynrxyuu Y=Ff(X)
01 nocmpoenus 2paguros Qynkyutl y = af (kx+b)+c ;

®  CcoCmagiamb YpasHeHUs NPAMOU NO 3A0AHHLIM YCAOBUAM: NPOXooaujell uepe3 08¢ MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAUlel Yepe3 OAHHYI0 MOUKY U NAPALlelbHOU OAHHOU NPAMOU,

® uccrnedosams QyHKYUIo No ee epagpuxy;

®  HAXO0OUMb MHOIHCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMU
K6AOpamu4Hou QhyHKyuu,

® onepuposamv  NOHAMUAMU.  NOCIEO008AMENbHOCMb,  ApumMemuyeckas  npopeccus,
2eomempuyecKkas npopeccusi;

®  pewams 3a0a4u HA APUGMEMUUECKVIO U 2eOMEMPUUECKYIO NPOSPECCUIO.
B noBceiHeBHO KU3HU M NIPU U3YYEHHUH JPYTHUX NMPeAMeTOB:

®  UINIOCMPUPOBAMb C NOMOWDLIO 2pAPUKA pPeanvbHylo 3a8UCUMOCMb ULU  Npoyecc Nno UuUx
Xapakxmepucmuxam,

®  UCNONBL3068aAMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NPU peuleHUUu 3a0ad u3 Opyeux
VUEOHbIX NPeOMemos.
TexcroBbIe 3a1a4K

e  Pewams npocmeie U CIOJNCHblE 3a0ayl PA3HBIX MUNOG, d MAKdI’Ce 3A0ayl NOBLIULEHHOL
mMpyoHOCMuU;

®  UCNOL306aMb pA3HbIE KPAMKUE 3ANUCU KAK MOOEU MEKCMO8 CIONHCHBIX 3a0ay OJisl NOCMPOeHUs
NOUCKOBOLL CXeMbl U peuleHUsl 3a0ay,

®  pasiuuamv MoO0elb MmeKcma u MoOoelb peulenus 3a0ayu, KOHCMpYyuposams K 0OHOU Mooeiu
peulenus HeCJl04CHOU 3a0ayu pazHvle MOOeaU MeKCma 3a0ayu,

®  3HaAmMb U NpUMeHAmMb 00a cnocoba noucka peulenus zaday (om mpeOo8aHus K YCl08UI0 U Om
VCa08uUs K mpeboeanuio);

®  MO0enuposams paccyricoenus npu NoUcKe peueHus 3a0ay ¢ nOMowbio 2pag-cxemvl;

®  guIdeNAMb IMANBL PEULeHUs 3A0AUU U COOEPHCAHUE KANCO020 IMAnd;

®  ymemb GuIOUPAML ONMUMAILHBIU MEMOO peuleHUus 3a0auu U O0CO3HABAMb 8blOOp Memooa,
paccmampueams pasiudnbie Memoobvl, HAX0OUMb PA3HbIE PEUeHUs 3A0aYU, eClu 603MONHCHO,

®  QHANU3UPOBAMb 3aMPYOHEHUS NPU PeuleHUU 3a0ay,

®  GLINONHAMb PA3IUUHbLIE NPeodPA3068aHUsl NPEONIONCEHHOU 3a0ayuu, KOHCMPYUPOBAMb HOBbLIE
3a0auu u3 OAHHOMU, 8 MOM Yucie oopamuovle;

®  UHMEPNpPemuposamsv BbIYUCIUMENbHbIE pe3VIbmamyvl 6 3adaue, UCCAe008amb NOJYUeHHOe
peuienue 3a0adu;

®  QHANUBUPOBAMb BCEBO3MOJICHLIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX 00BLEKmos u
U3MeHeHUue Ux XapaKkmepucmux npu COBMeCmHOM OBUNCEHUU (CKOPOCMb, 8PEMsl, pACCMOsAHUE) NPU peueHuy
3a0ay Ha 0sudiceHue 08yx 00beKmMos KaK 8 00HOM, MAK U 6 NPOMUBONONONCHBIX HANPABIEHUSX,

®  UCCIe008amyv  BCEGO3MOJICHbIE CUMYAYUU NPU peueHuu 3a0ay Ha O8udceHue Nno pexe,
paccmampueams pasHvle CUCeMbl OMcYyema,

®  pewams pasHooOpasHvle 3a0auu «HA YACTUY,

® pewamsv U 000CHOBbIBAMb C60€ peuleHue 3a0ay (8blOeiimb MAMeMamuiecKylo 0CHO8y) Ha
HAXo0dicOeHue Yacmuy Yucid U Yyucia no e2o 4acmu Ha 0CHO8e KOHKPEmHO20 CMbLCId OpooOu;

®  0co3HABAMb U OOBACHAMb UOEHMUYHOCTNb 3A0aY PA3HBIX MUNOS, CEA3bIBAIOWUX MPU 8EIUYUHDI
(Ha pabomy, Ha NOKYNKU, HA OBUJCEHUEe), BbLOENAMb MU BEAUYUHbL U OMHOULEHUS MeHCOY HUMU,
NPUMEHAMb UX NPU peleHul 3a0ai, KOHCMPYUpoeams coocmeenHble 3a0ay YKA3aHHbIX MUNO08;

®  grademb OCHOBHBIMU MEMOOAMU PeUeHUs 3a0ay Ha CMeCU, CNIA8bl, KOHYEHMPAYUU;

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUCTIe, CIONHCHbIE NPOYEHMbL C 0 DOCHOBAHUEM, UCNONb3YSL
pasuvie cnocoowvl,
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®  pewams n02udecKue 3a0adu pasHLIMU CROCODAMU, 8 MOM YUcle, ¢ 08YMs OIOKAMU U C Mpems.
OI0KAMU OAHHBIX C NOMOUWLIO MADIUY;

® pewams 3a0ayu NO KOMOUHAMOpUKEe U Meopuu 6eposmHocmell HA OCHO8e UCNOIb3068AHUS
U3YUEHHBIX MemOo008 U 0O0CHOBLLBAMb peuleHuUe,

®  pewams HeCIOHCHbIE 3a0adU N0 MAMEMAMU4ecKol CMmamucmuKe;

® 061a0emb  OCHOBHbIMU  MemOOaMu  peuleHus  CIOJCemHblX 3aday.  apughmemuyecKutl,
aneebpauveckuil, nepeboop BaApUAHMO8, 2eoMempuyeckull, 2epaguueckutll, NPUMEHAMb UX 8 HOB8bIX NO
CPABHEHUIO C U3VUEHHBIMU CUMYAYUSIX.
B noBceiHeBHOM KU3HU M NTPU U3YYEHHH PYTHX MPeAMETOB:

®  gwvldenamb Npu peuleHuu 3a0ay Xapakmepucmuku paccmMampueaemou 6 3aoaye cumyayuu,
OMIUYHbIE OM DealbHbIX (e, Om KOMOpbIX abcmpasuposanucs), KOHCMpyuposams HO8ble CUMYayuu ¢
yuemom Smux Xapakmepucmukx, 8 YACMHOCMU, NpU peuleHuu 3a0ad HA KOHYEHMpAayuu, Y4umoléams
NJIOMHOCMb 8eujecmad;

® pewamsv U KOHCMPYUPOBAMb 3A0ayU HA OCHOBE DACCMOMPEHUSl PedalbHblX CUMyayul, 6
KOMOPbIX He mpeOyemcs MOYHbLIL 8bIYUCTUMEbHBLU pe3yaIbman,

®  pewams 3a0a4u HA OBUNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCTEMbl OMCcYemd.
CraTucTHKAa U TeOpHs BepPOSITHOCTEH

o  Onepuposamv NOHAMUAMU: CIMOAOYAMbIE U KPY2O8ble OUASPAMMbL, MAOIUYbl OAHHBIX, CpeOHee
apugpmemuueckoe, meOuana, Haubobulee U HauUMeHbulee 3HA4eHUs: 8bLOOPKU, PA3MAX 8bIOOPKU, OUCNepCUs.
U CmaHoapmHoe OmKIOHeHuUe, CIY4atHasn USMEeHYUBOCNb,

®  u3sNeKamv UHPOPMAYUIO, NPEOCABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX, ePAPUKAX;

® cocmagiame mabauysl, CMpoUms OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHDIX,

®  onepuposamv NOHAMUAMU. (DHAKMOPUAL YUCTA, NEPECMAHOBKU U COYEeMAaHUs, MpeyeoabHUK
Ilackana,

®  NpUMEHAMb NPABUTIO NPOU3EEOEHUS NPU PeLleHUU KOMOUHAMOPHBIX 34044,

®  Onepuposamv NOHAMUAMU: CAVYAUHBIL ONbIM, CAYYAUHBIN 8b100D, UCHbIMAHUE, dNeMEHMAPHOe
cayuatinoe cobvimue (UCX00), Kiaccuueckoe onpeoeienue 8eposmuoCmu CayuyatiHo2o coovimus, onepayuu
HAO CYYAUHBIMU COOBIMUAMU,

®  npeoCcmasnams UHPOPMAYUIO C NOMOWBIO KpY2os Diliepa,

® pewamsv 3a0ayu HA BbIYUCIEHUE BEPOSAMHOCMU C NOOCYemOM KOIUYecmea 6apuaHmos c
ROMOWBIO KOMOUHAMOPUKU.
B noBceiHeBHOM KU3HU U PU U3YYEHUH JPYTUX MPeAMETOB:

®  u381IEKAMb, UHMEPNPEMUPO8AMb U NpPeobpasoevieams UHGOpMAyUlo, NpeocmasieHHyo 8
Mabauyax, Ha OUAspamMmax, 2pagurax, Ompaxcarowyro c80UCMed U XapakmepucmuKk peaibHblX npoyeccos
U A6NeHUlL;

® onpedenamv CMAMUCMUYECKUE XAPAKMEPUCMUKU 6bIOOPOK NO  mabauyam, Ouazpammam,
epaghuxam, 8bINOIHAMb CPAGHEHUE 8 3ABUCUMOCINU O YellU PeuleHUs 3a0ayu;

®  OUYeHUBAMb BEPOAMHOCIb PEAbHbIX COOBIMULL U AGTIEHUI.
I'eomeTpuueckue purypsl

e Onepuposamv NOHAMUAMU 2eOMeMPULECKUX Quayp,

®  u3eIeKamv, UHMEPnpPemuposamsv U npeodpas’0evleamsb UHGOPMAYUIO O 2e0MempudecKux
Queypax, npedcmasieHny10 Ha YepmedrHcax,

®  npumenAmb 2eomMempuyecKkue akmoel OJi peuleHus 3a0ad, 8 MOoM yucie, Npeonoaa2aujux
HeCKOIbKO Wa208 peteHus;

*  chopmyruposams 6 npocmenuiux Cayasx coUCmaa U NPU3HAaKu guayp,

®  Joxazvieams ceomMempuiecKue YmeepucoeHus,

® grademb  CMAHOAPMHOU  Klaccuguxayuel  NIOCKUX  Queyp  (mpeyeoivbHuKo8  u
Uemblpexy20abHUKOB).
B noBceiHeBHOM KU3HU U MPU U3YYEHHH JPYTHUX MPeAMETOB:

®  UCNOB308AMb  CEOUCMBA 2e0MEeMPUUecKuUx ueyp O01a peuwleHus 3a0ad NpaKmuieckKo2o
xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.

12



OTHOmIEeHHUs

e Onepuposamv NOHAMUAMU: PABEHCMEO QuUyp, pasHvle Queypuvl, PABeHCMBO MPey20lbHUKOS,
napanieibHOCms  NPAMbIX, NePREeHOUKYIAPHOCIb NPAMbBIX, Velbl MeXHcOy NPAMbIMU, NepPHneHOUKyIAp,
HAKIOHHAS, NPOeKyUsi, n00obue gueyp, nodobuvie hucypvi, HOOOOHbIE MPEY2ONbHUKU,

® npumensms meopemy Daneca u meopemy 0 HPONOPYUOHATLHBIX OMPE3KAX NPU PeleHUul 3a0ay,

®  Xapaxkmepusosamv 63AUMHOE PACNOJONCEHUE NPAMOU U OKPYIHCHOCU, 08YX OKPYHCHOCHEU.
B noBce/iHeBHOM KU3HU M PU U3YYEHHUH PYTUX NPeAMETOB:

®  UCNOB308aMb OMHOWEHUSA Ol peuleHUs 3a0ay, BO3HUKAIOWUX 8 PeaIbHOU HCUZHU.
H3mepeHusi 1 BHIYHCIEHUS

e  Onepuposamv npedcmasieHusmMu o OauHe, NIOWAOU, 0OveMe Kak eerudyuramu. llpumensamo
meopemy llugazopa, popmynvl niowaou, obvema npu peuwieHuu MHO2OUIA208bIX 3a0al, 8 KOMOPbIX He 8ce
OaHHble NPeoCcmasienvl A6HO, d Mpeoyiom GulYUCIeHUl, Onepupoeams 0o0nee WUPOKUM KOIUUECHBOM
Gopmyn Oaunvl, naowaou, odvema, BbLIYUCIAMb XAPAKMEPUCMUKU KOMOUHAyull gueyp (OKpystcHocmell u
MHO20Y20JIbHUKOB) ~ 8bINUCIAMb  PACCMOAHUSL  MedcOy Quaypamu, NpuUMeHsms mpueoHomMempuieckue
Gopmynvl 0115 biuUCIEHUU 8 DOIee CONCHBIX CTLYUASAX, NPOBOOUMD BbINUCTEHUS HA OCHO8E PABHOBEIUKOCMU
U pagHOCOCMAaBIeHHOCMIU,

®  11P0O6OOUMb NPOCMbLE BLIYUCICHUS HA 0OLEMHBIX MeNax,

o opmyruposams 3a0auu Ha 8bIMUCIEHUE OUH, NIOWAOCH U 00BEMOB U peulamb UX.
B noBce1HeBHOM KU3HU M MPU U3YYEHHH JPYTUX MPeAMETOB:

®  1P0OBOOUMb GbIYUCTIEHUS HA MECIHOCMU,

®  npumeHAmMb POPMYIbL NPU GLIYUCIEHUIX 8 CMENCHBIX VUEOHbIX NpeoMemax, 8 oKpyicaroujeti
OelicmeumebHOCmu.
I'eomeTpruyeckue NOCTpoOCHUs

e M306pasxcams ceomempuyeckue hucypvl no meKkCmosomy u CUMBOIbHOMY ONUCAHUIO;

®  C80000HO ONEPUPOBAMD YEPMENHCHBIMU UHCMPYMEHMAMU 8 HECI0NCHBIX CYYUASX,

®  GHINONHAMbL NOCMPOEHUS MPeY2OIbHUKO8, NPUMEHAMb OmoelbHble Memoobl HOCMPOeHUll
YUpKyaem u TUHetKOU U NPo8oOUms Npocmeliue Uccie008anus YUCIA PeuleHUl,

®  u300pasxicamv munosvie NIOCKUe @ueypvl U 00beMHble menad ¢ NOMOWDBIO NPOCMEUuUX
KOMNbIOMEPHBIX UHCTNPYMEHMOS.
B noBce1HeBHO¥ KU3HU H NMPU U3YYeHUH JPYTUX NPeAMETOB:

®  8BINOIHAMb NPOCMeluUe NOCMPOEHUS HA MeCIHOCU, He0OX00UMble 8 PealbHOU HCUSHU,

®  OyeHusamb pasmepvl peanrbHbIX 00EKMOE OKPYIHCAIOWEe20 MUpQ.
IIpeoOpazoBanus

e Onepuposamv nousmuem O08UNCEHUs U NPeoOpPasosanus noodobus, eiademv npuemamu
nocmpoenus Queyp ¢ UCNoIb308aHUeM OBUNCEHUL U NPeodpaA308aHULl NOO0OUS, NPUMEHAMb NOJYYeHHble
3HAHUSA U ONBIM NOCMPOEHULL 8 CMENCHLIX NPEOMemax U 8 pedaibHblX CUMYAYUAX OKPYHCAIOUe20 MUpa,

o cmpoumsv Queypy, H0OOOOHYI0 OAHHOU, NOAL30BAMbCA CEOUCMEAMU N000OUs 0I5 0OOCHOBAHUS
ceolicma gueyp;

®  NpuMeHsIMb CEOUCMBA OBUNCEHUIL OJIsl NPOBEOEHUS NPOCMeNUUX 000CHOBAHULL CBOUICME puyp.
B noBceHeBHOM KU3HU M MPU U3YYEHHH JPYTUX MPeAMETOB:

®  NPUMEHAMb CEOUCMBA OBUNCEHU U NPUMEHAMb NO00OUE 011 NOCMPOEHUN U GbIYUCTIEHUU.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

o  Onepuposamv NOHAMUAMU 6EKMOP, CYMMdA, PA3HOCMb BEKMOPO8, Npou3gedeHue 8eKmopa Ha
YUCTIO, Y20l MedcOy BeKMopamiu, CKAJAPHOe NpoussedeHue eKmopos, KOOpOUHAmMbl HA NIAO0CKOCMU,
KOOpOUHAMblL 6eKMOpA,

®  GHINONHAMb OelCmBUs HAO BeKMOpamu (crodceHue, BbluUMAHUE, YMHOJCEHUe HA YUCTO),
BLIUUCTIAMb CKANAPHOE Npou3eedeHue, Onpeoesams 8 NPOCMeUWUX CAY4asx Y20l MexHcoy 6eKmopamu,
BLINOIHAMb  PA3NONCEHUE BEKMOPA HA COCMAGIAWUe, NPUMEHAMb NOJYYeHHble 3HAHUS 8 (pu3uke,
NOIb308aMbCL POPMYNOU BbIYUCTCHUS PACCMOAHUS MedHCOY MOUKAMU NO U3BECHHbIM KOOPOUHAMAM,
UCNONIL3068aMb YPAGHEHUS pueyp 05 peuleHus 3a0auy,
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®  NpUMEHAMb 6EKMOPbl U KOOPOUHAMbL Ol PeUleHUs] 2eOMEeMPUYecKUX 3a0ad Ha GblyucieHue
OJIUH, Y2l08.
B noBce1HeBHOM KU3HU M MPU U3YYEHHUH JPYTUX NPeAMeTOB:

®  UCNOB306aMb NOHAMUS 6eKMOPO8 U KOOPpOUHaAm OJisl peulenus 3a0a4 no gusuke, ceocpadpuu u
Opyaum yueOHbvIM npeomema.
Hcropus maTreMaTuKH

o  Xapakmepuzosamv 6KIAO BbIOAIOWUXCS MAMEMAMUKOS 6 pA3GUmMue MamemMamuky U UHbBIX
HayuHblx obaacmeli;

®  NOHUMAMb PONL Mamemamuxu 8 pazsumuu Poccuu.
MeToabl MATEeMATHKH

e Jcnonw3ys uzyuenHvle Memoobl, NPO8OOUMsb 00KA3AMENbCME0, 8bINOIHAMb ONPOBEPIHCEHUE;

®  guIOUpamMb U3yUeHHble MEMOOblL U UX KOMOUHAYUY 01 peuleHUs MamemMamudeckux 3a0ay;

®  UCNOB308aMb Mamemamuyeckue 3HAHUS Ol ONUCAHUSL 3AKOHOMEpPHOCmeU 8 OKpycarouell
0elicmeumenbHOCmuy U NpoU3Be0eHUsAX UCKYCCMEa,

®  npuMeHAmMb Npocmeuwiue NpoOSPAMMHLIE CPEOCmBa U  INEKMPOHHO-KOMMYHUKAYUOHHbBIE
cucmembl NPU peutenuy Mamemamuyeckux 3a0ay.

2) Conep:xanne y4eoHoOro Kypca «MareMaTHKa B 3aa4aX» B 56 Kkiaccax.

HarypaabHble YHC/Ia ¥ HYJIb

HartypajabHbIid psiji YACEJI U €r0 CBOCTBA

HartypansHoe uncino, MHOXKECTBO HATypaJIbHBIX YHCET U €r0 CBOMCTBA, M300pa)KEHUE HATYPATbHBIX
YyHces TOYKaMH Ha YK CIOBOM npsaMoil. cronp30BaHuEe CBOMCTB HATYPAJIbHBIX YU CEN TIPU PEIICHUH 33]1a4.

3anuch ¥ YTeHHe HATYPAJBHBIX YK CeJ

Pazmuune mexny nudpoir m uyuciaom. [lo3uimoHHas 3amuMch HATYpPaJbHOIO 4YHCJA, MMOMECTHOC
3Ha4YEeHHUE IUQPBI, Pa3psAabl U KIACCHI, COOTHOIICHUE MEXY ABYMS COCEIHUMH Pa3psIAHBIMU CIUHHUIIAMH,
YTCHHE U 3aIUCh HATYyPATBHBIX YU CEI.

CpaBHeHHe HATYPAIbHBIX YHCEJ, CPaBHEeHHUe ¢ yncioM (

[lonsiTie O CpaBHEHMHM YMCEN, CPaBHEHHWE HATYpaJbHBIX YUCEN JPYr C JAPYrOM U C HYJEM,
MaTeMaTH4YeCKas 3aliCh CPABHEHUH, CIIOCOOBI CPABHEHHSI UHCEI.

JeiicTBusI ¢ HATYPAJIbHBIMH YUCJIAMH

CrnoxxeHre W BBIUMTAHHWE, KOMIIOHEHTHI CJIOXKEHUS M BBIYUTAHUS, CBSI3b MEXTY HUMHU, HaXOXKICHUE
CYMMBI ¥ Pa3HOCTH, H3MEHEHHUE CYMMBI 1 Pa3HOCTH MPH U3MEHEHUH KOMIIOHEHTOB CJIOKCHHS M BBIYUTAHUS.

YMHOXEHHE U JIeJIeHuEe, KOMITOHEHTHl YMHOXKCHHS U JICJICHUS, CBS3b MEX]y HUMHU, YMHOKCHHE H
CIIO)KEHUE B CTOJOUWK, JEJIeHHE YIOJKOM, MpOBEpKa pe3ylbTaTa C TMOMOIIbI0 MPUKUAKA U OOpaTHOro
JEHCTBUSL.

[TepeMecTUTENBHBIN U COYETATEIIbHBIA 3aKOHBI CIIOKEHHUS U1 YMHOXKEHUS, PaCIPEIeIUTENbHbIA 3aKOH
YMHOXKEHHMSI OTHOCHUTEIBHO CJIOXEHUS, 000CHOBAHUE ANCOPUMMOS BbINOJHEHUS apupmemuyeckux
oeticmauil.

CTeneHb ¢ HATYPAJIbHBIM OKA3aTeJIeM

3anuch yuciaa B BUAE CYMMBbl pa3psIHBIX CJIaraeéMblX, MOPSAJOK BBIIOJHEHUS JEUCTBUH B
BBIPAKEHUAX, COJIEPKAIINX CTEMECHb, BHIYUCICHUE 3HAUCHUI BBIPAXKEHUN, COEPKAIINX CTEIICHb.

YucsoBbie BbIPAKEeHHS

UmrciioBoe BRIPaKEHUE U €r0 3HAUYCHUE, TTOPSIIOK BBITOJTHEHUS IS CTBUH.

JlejieHue ¢ ocTaTkoM

JleneHne ¢ OCTaTKOM Ha MHOXECTBE HATYypaJIbHbIX YHCEN, C80UCmea OeleHus ¢ OCMAaAMmKOM.
[IpakTuyeckue 3aga4u Ha JEJICHUE C OCTATKOM.

CBojicTBa M NIPU3HAKH J€JTUMOCTH

CBOMCTBO J€IMMOCTH CYMMBI (pa3HOCTH) Ha uyucio. [IpusHaku gemumoctu Ha 2, 3, 5, 9, 10.
Ilpuznaku oeaumocmu na 4, 6, 8, 11. /Jokazamenbcmeo npu3Hakos oeaumocmu. PelieHne mpaKkTHYeCcKuX
3a/1a4 ¢ MPUMEHEHHEM MPU3HAKOB JEIUMOCTH.

Pa3jio:xeHnne uyncjia Ha NPOCTbIe MHOKUTEIH

[Ipocthie u cocTaBHBIC UK CHA, peuemo Ipamocena.
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PasnokeHne HaTypanbHOrO0 YHCIa HAa MHOXKHTENIH, pPAa3joOKEHHE Ha TMPOCThIE MHOKHUTEIH.
Konuuecmso Oenumenetl yucna, aneopumm pasiodfCeHusi Yucia HA NPoOCmbvle MHONCUMENU, OCHOBHASL
meopema apugpmemuxu.

AJredpandeckue BbIpaskeHUs

Ucnonb3oBanue OyKB Juisi 00O3HAYEHUS YHCEN, BBIYHCICHUE 3HAYCHHS aJreOpandecKkoro
BBIPAXXCHHUS, IPUMEHEHHE aNreOpanvdeckuX BBIPAKCHUN JUIsS 3aIMCH CBOWCTB apu(PMETHYeCKUX NeHCTBUH,
npeodpazoBaHue alredpandyeckuX BhIPAKCHUN.

JesnTenu U KpaTHbIe

Jlenutens U ero CBOWMCTBa, OOUTMI AENUTENs ABYX M OOJee dncelsl, HauOOJIBIINI OOIUi JeInTelNb,
B3aMMHO MPOCTHIC YHCTIa, HAXOXKICHHE HanOObIero odmero Aenutens. KpatHoe u ero cBoiicTtBa, ooOIee
KpaTHOE JIBYX U OoJiee 4ucell, HauMEeHbIIee o0Iee KpaTHOE, CIIOCOOBI HaAXOXKICHUS HAUMEHBIIIETO O0IIEero
KpaTHOTO.

Apobn

OO0bIKHOBEHHbIE IPOOH

Honst, gacTb, ApoOHOE 4ucio, apodb. J[pobHOe uuciao Kak pe3ynpTaT AeneHus. [IpaBuibHbIE U
HenpaBWIbHBIC IPOOH, CMEIaHHas APOoOb (CMEIIaHHOE YU CII0).

3anuch HATypajJbHOrO 4YHCIAa B BHUAE JIpoOM C 3aJaHHBIM 3HaMEHaTeleM, MpeoOpa3oBaHUeE
CMEIIAHHOW IpOOU B HEMPABUIIBLHYIO APOOH M HA00OPOT.

CrnoxeHue 1 BbIUMTaHUE OOBIKHOBEHHBIX 1po0el. YMHOKEHHE U iesIeHue OOBIKHOBEHHBIX APOOEH.

ApudmeTnueckue 1elcTBUS CO CMELIAHHBIMU APOOSIMHU.

ApudmeTnueckue AeiicTBUS ¢ APOOHBIMH YUCTAMHU.

Cnocobvl payuoHanu3ayuu 8bI4UCICHUL U UX NPUMEHEHUE NPU 8bINOJHEHUU OeliCMEU .

JecaTu4Hbie apodu

Ienass u npobHas wyacTu JAecsaTMUHOM Jpodu. IlpeoOpazoBaHme necATHUHBIX JApoOed B
OoObIKHOBEHHBbIE. CJI0K€HHE W BBIYMTAHHUE JECATUYHBIX APOOCH. YMHOXEHWE W JIeJIEHUE JEeCSITUYHBIX
npobeit. Ilpeobpasosanue 0OvikKHOBeHHbIX Opobell 6 Oecsimuunbie Opoou. OTHOIIEHNE IBYX YHCE

[Iponopruu. CBoiicTBa nponopuuii, NpuMeHeHNe IPONOPLUA U OTHOLIEHUN MPU PEIICHUHU 3a/1au.

Cpennee apudpmeTudeckoe yuceJ

Cpennee apudmernyeckoe nByx gmceln. M3o0paxkeHne cpeqHero apuMeTHueckoro IByX 4ucel Ha
YUCIIOBOM MpsiMOid. Perienre mpakTHYeCKUX 3a7a4 ¢ IPUMEHEHUEM cpefaHero apudmerndeckoro. Cpeodnee
apughmemuuecroe HeCKOIbKUX YlUcell.

IIpoueHTHI

[lonstue mnporeHTta. BbluucieHue MPOIEHTOB OT YMCIAa U YHUCIA O H3BECTHOMY IPOIEHTY,
BBIPAJKEHUE OTHOIICHHUS B MPOIEHTaX. PelleHrne HeCloKHBIX MPAKTHYECKUX 3aJ1a4 C MPOLICHTAMH.

PanmoHajabHbIE UKcIa

IMonoxuTe/IbHbIE M OTPUIIATEIbHbIE YHCJIA

Monynp 4ucnia, reoMeTpuyecKas UHTepIpeTanus Moayis yucia. JefcTBUS ¢ MONOKUTEIbHBIMA U
OTPHILIATEIBHBIMU YHCIaMH. MHOXXECTBO LIEJBIX YK Ce.

IlonsaiTe 0 pamuoHanNbHOM wumcie. [lepsuunoe npeocmasnenue 0 MHONCECMEE PAYUOHATLHBIX
yycesn. JIeNCTBHS C pallMOHAIbHBIMU YU CIAMH.

Pemenne TeKcTOBBIX 33124

Eaununsl u3MepeHMii: JIMHBI, TUIOMIAAM, 00BEMa, MAcChl, BPEMEHU, CKOPOCTHU. 3aBHCHUMOCTHU
MEXIY €IMHHUIIAMH U3MEPEHHUs Ka)JI0i BENIWYMHBI. 3aBUCHMOCTH MEXAY BEIUYMHAMH: CKOPOCTh, BpEMs,
paccTosiHue; MPOU3BOIUTEIBHOCTE, BpeMsi, pab0Ta; 11eHa, KOJINYECTBO, CTOMMOCTb.

3agauu Ha Bce apupMeTHUECKHe TeHCTBUA

Pemenue TekcToBBIX 3a/a4 apuMeTHIecKuM criocooom. Mcrmonp3oBanue Tabiuil, CXeM, YepPTEekKeH,
JPYTHX CPEICTB MPECTABICHUS JAaHHBIX TPH PEIICHUH 3a/1auH.

3agaum Ha ABUIKEHHUE, Pa00OTy U MOKYNKHU

Pemenne HecnoXHBIX 3a7ady Ha JABUKEHHUE B MPOTUBONOJIOXKHBIX HAIpaBICHUSIX, B OIHOM
HalpaBJICHUH, IBUKEHUE 10 PEKE M0 TEUCHHIO U MPOTUB TeueHus. Perienue 3a1a4 Ha COBMECTHYIO padoTy.
[Tpumenenue npoOeit mpu peleHuy 3aaau.

3agauu Ha 4aCTH, 10U, TPOLUEHTHI
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Pemenue 3a1au Ha HaxXoXKJ€HUE YACTU YUCJIA M YKCIIa 110 ero yactu. Pemenue 3a1a4 Ha IpOLIEHTHI U
Jonu. [IpuMeHeHue nponopuui Npyu peuieHuu 3aaay.

Jloruyeckue 3a1a4u

Penienne HeCIOXKHBIX JIOTHYECKUX 3a7a4. Peuenue nocuueckux 3a0ay ¢ nomowsio epagos, maobauy.

OcHoBHbIE MeTO/1bI pellleHUs] TEKCTOBBIX 3a/1a4: apu(pMeTHUECKUi, nepedop BapuaHTOB.

Harnsianas reomerpus

Ourypsl B oKpyXxatoiieM Mupe. UeTbpexyrobHUK, TPSIMOYTOJIbHUK, KBaApaT. TpeyroabHUK, 6u0bl
mpeyeonvHukos. Ilpasunvhuvie mHO20y20bHUKU. M300paskeHHE OCHOBHBIX TI'€OMETPUYECKHX (HTYP.
Bzaumnoe pacnonodicenue 08yx npamuvix, 08yX OKpYdCHOCMeElU, NPAMOU U OKpydcHocmu. JlIMHA OTpe3Ka,
nomaHoi. Enununel usmepenus 1imHbl. Ilepumerp MHoroyronpHuka. [lonsthe muomanun ¢urypsi;
eIMHUIBI u3MepeHus Iuomanu. [lnomane npsaMoyrompHuKa, KBaapaTta. IIpubmmkeHHoe wu3MepeHHE
miomaau GUryp Ha kierdatoit Oymare. Pagrosenukue ghueypbi.

Harnsgnele mnpencraBieHHss O HPOCTPAaHCTBEHHBIX (HUTypax: KyO, mNapajulesienuresn, Ipu3Ma,
nupaMuja, mwap, cpepa, Konyc, unHap. M3o0paxxenne npocTpaHCTBEHHBIX GUryp. Illpumepwi ceuenuii.
Mnozoepannuxu. Ilpasunvuvlie mHococpannuku. IlpuMepsl pa3BepTOK MHOTOIPAaHHHUKOB, LWIMHIpA U
KOHYyca.

ITousTe o0beMa; enuHuUIBl 00beMa. O0beM MPIMOYTOIBHOIO Napaienenunena, Kyoa.

ITousitue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas M 3epkanbHas cuMmerpun. M3olOpakeHue
CUMMETPUYHBIX QUTYD.

Pemenue npakTuueckux 3a7a4 ¢ NPUMEHEHUEM IPOCTENIINX CBOUCTB (uryp.

HcTopust MaTeMaTHKH

Tosenenue yughp, 6yks, uepoenughos 6 npoyecce cuema u pacnpeoeieHus NpoOyKkmos Ha /[pesnem
bnusicnem Bocmorxe.

Pooicoenue wecmuoecamepuunoii cucmemol cuucnenus. Ilossnenue decaimuynou 3anucu ducer.

Pooicoenue u pazsumue apugpmemuxu namypanvnvix yucenr. HOK, HOJ[, npocmule yucna. Pewemo
Opamocghena.

Tosenenue Hy1 U OMpUYAMETbHBIX YUcel 8 Mamemamuke opegnocmu.. [[poou é Basunone, Ecunme,
Pume. Cmapunnvie cucmemot mep. [Hecamuunvie Opodou u mempuyeckas cucmema mep. Jl. Maenuyxuil.

Conep:xanue yueOHOro kypca «Mamemamuxa 6 3adauax» B 7-9 kiaaccax
Anredpa

Yucaa

PanuonajibHble yncaa

MHoxecTBO panlMoHaIbHbIX yncena. CpaBHEHHE pallMOHAJIbHBIX yucen. J(elicTBUS ¢ pauMOHaIbHBIMU
yucnamu. [Ipedcmasnenue payuoHaibHO20 Yucia 0ecamuidHol 0poosio.

HNppanuoHajbHbIe Yncaa

IlonsTne wuppanuoHanbHOro uwuciaa. Pacno3HaBaHwe uppanuoOHaNBHBIX uyucen. Ilpumepsr

Jl0KazaTenbCcTB B anredpe. MppauuoHanbHOCTH 4HCIA \/E . Ilpumenenune B reomerpun. CpasHeHue
uppayuonansbhsix yucen. Muosxcecmeo oeticmeumenbHulxX Yucel.

ToxknecTBeHHbIE IPE0OpPa3OBaHus

YuciaoBble 1 OyKBeHHBIEC BbIPaKeHU

BeIpaxxenue ¢ nepeMeHHON. 3HadyeHne BbIpakeHus. [logcTaHOBKa BBIPAKEHHI BMECTO ITEPEMEHHBIX.

IMenbie BbIpa:KeHUs

Crenenb ¢ HaTypaJIbHBIM IIOKa3aTesieM U ee cBoicTBa. [IpeoOpazoBaHus BbIpaXKEHUH, COJEpKaIIUX
CTEIIEHU C HATYpaJbHBIM I10Ka3aTEIEM.

OpHouneH, MHorowieH. JlelcTBUA C OJHOWIEHAMHM M MHOTOYIEHAMU (CJIOKEHUE, BBIUUTAHHE,
yMHO)XKEeHHE). DOpMyIIBl COKPAIIEHHOIO YMHOXEHHS: Pa3HOCTh KBaJIpaTOB, KBAaJpaT CyMMbl U Pa3HOCTH.
PasznojxeHne MHOrouwieHa Ha MHOXHUTENN: BBIHECEHHME OOIIEro MHOXHUTENs 3a CKOOKH, epynnuposka,
npumenenue Gopmyn cokpawennHo2o ymuodxcenus. Keaopammuvii mpexunen, pasiodxcenue Kea0pameoz0
MpexyneHa Ha MHOJICUMenu.
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ApoOHo-paniuoHaIbHbIE BbIPAKEHUS

CrereHb C 1eJdbIM TOKazaTeneM. [IpeoOpa3oBaHue APOOHO-TMHEHHBIX BBIPAKCHUN: CIIOXKEHHE,
YMHOXXEHHE, JCJIeHUE. Aneebpauveckas Opobs. [Jonycmumvie 3HAYeHUs NePeMeHHbIX 6 OpOOHO-
payuonanbruix svipaxcenusx. Cokpawenue aneedopaudeckux opooei. Ilpusedenue anrcebpauyeckux opooeii
K 00wemy 3namenamenio. [leticmeus ¢ ancebpaudeckumu Opooamu: clodcenue, ebluumanue, YMHONCEHUE,
OenieHue, 8036e0eHlUe 8 CHeneHtb.

IIpeobpaszosanue vipasiceHull, COOEPHCAUUX 3HAK MOOYVIIA.

KBanparHsbie kKopHu

ApudmeTtnueckuil kBaapaTHBIH KopeHb. [IpeoOpa3oBaHue BBIpaKEHUMN, CONEpKAILMX KBaJpaTHBIE
KOPHU: YMHOXEHHE, Je/IeHNE, BHIHeCEHNEe MHOXKUTENIS U3-T10]1 3HaKa KOPHS, HeCeHue MHOMcUmes noo 3HaK
KOpHSL.

YpaBHeHHs U HEpaBeHCTBA

PaBencTBa

UYucnosoe paBeHcTBO. CBOMCTBA YMCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ mepeMEeHHOM.

YpaBHeHust

[TonsiTue ypaBHeHUs U KOpPHS ypaBHEHUs. [Ipedcmasnenue o pasnocunrbHocmu ypasuenuu. Obracmo
onpeodeneHus ypagHeHus (061acmov 00Ny CMUMbIX 3HAYEHUL NePeMeHHO).

JInHeilHOe YpABHEHNE U €r0 KOPHHU

Pemienne nuHeHHbIX ypaBHEHUW. Jluneunoe ypasnenue c¢ napamempom. Konauuecmeo kopHeu
JUHeNno20 ypasHenus. Pewenue munetHblX YpasHeHut ¢ napamempom.

KBanparHoe ypaBHeHUEe U er0 KOPHHU

KBagpatueie ypaBHenus. HenosnHble KkBajpaTHble ypaBHEHUs. JIMCKpUMUHAHT KBaJpaTHOI O
ypaBHeHHs. Dopmysia KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme
Buema. Pemienne KBaJpaTHBIX ypaBHEHUMH:UCIOJIb30BaHUE (GOPMYJNbl IS  HAXOXKJAEHUS KOpHEH,
epaghuneckuti Memoo peuleHus, pasnoxcenue Ha MHOMCUmMeNU, no0bop KOpHell ¢ UCNONb308AHUEM MeopeMbl
Buema. Konuuecmeo «xopHeli K8aOpamno2o ypasHenus 6 3a8UCUMOCMU OM €20 OUCKPUMUHAHMA.
buksaopamnuie ypasnenus. Ypaenenus, ceooumvie k aunetinbim u keaopamuuvim. Keaopammuvie ypasnenus c
napamempom.

JApoOHO-paniHOHAIbHbIC YPABHEHUS

Pemenune mpocredmmx 1poOHO-TMHEHHBIX ypaBHEHUH. Pewenue OpoOHO-payuoHaIbHbIX YPAGHEHUIL.

Memoowl  pewienus ypasHeHuu: MemoOobl PABHOCUTbHBIX Npeodpa308aHUll, Memoo 3dMeHbl
nepemerHou, epaguueckuii memoo. Mcnoavzoeanue c0iicme hyHKYUull npu peuieHuu ypasHeHui.

Ipocmetiwue uppayuoranvhsle ypagnenus suoa ./ (X =a, \/f (X) = \/g (x) .

Vpasuenus suoa x"=a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUI

VYpaBHeHUEe ¢ AByMs NEepeMEHHbIMM. JIMHEWHOE ypaBHEHHE C IBYMs IIEpEMEHHBIMU. [Ipsamasn Kak
epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUs C 08YMs NepPeMeHHbIMU.

[TonsTne cucrembl ypaBHeHM. Pelienne cucreMsl ypaBHEHHM.

MeToapl pelieHusi CUCTEM JIMHEWHBIX YPaBHEHUW C JBYMS MEPEMEHHBIMH: epaguuecKuti mMemoo,
Memoo cllodicenUsl, MeTO ] IO CTaHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBeHncTBa

UYucnosbie HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB. [IpoBepka clipaBelIMBOCTH HEPABEHCTB
IIPY 33JJaHHBIX 3HAYECHUAX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoi. Ctporue u HecTporue HepaBeHcTBa. (Obnacmb onpedeneHus
HepaseHcmaa (00aacmob QONYCMUMbIX 3HAYEHUL NePEeMEHHOLL).

Peuienue mMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u eco pewenus. Pewenue xeadpammuvlx HepaseHCM8. UCHONb308AHUE
ceolicme U 2paguka KeaopamudyHou QYHKYuU, Memoo UHMep8anos. 3anucb peuileHus KeaopamHoz20
HepaseHcmea.

Pewenue yenvix u OpooHO-payuoHanbHblx HepaseHcme MemoooM UHMEPBATIOS.
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CucTeMbl HEPABEHCTB

CuctemMbl HEPaBEHCTB C OJHOM MepeMeHHOM. PelieHne cucreM HEpaBEHCTB C OJHOM MEPEMEHHOI :
JTMHEHHBIX, Keadpammubvix. V300pakeHHe pelleHHsi CHCTEMbl HEPaBEHCTB Ha YHUCIOBOW MHpPSAMOW. 3amuch
peIIeHUs] CHCTEMbI HCPAaBEHCTB.

DOyHKIIUA

IHonsitue pyHkuun

JlekapTOBBl KOOpAMHATHI Ha NJIOCKOCTH. DOpMHUpOBaHHE MPEACTABICHUM O METAIPEAMETHOM
MOHATUU «KOOpAUHATHDy. CIIocoObl 3aanus PYHKIHA: aHATUTHIECKUH, rpadudeckuii, Tabnuanbli. [ paduk
¢byukun. [Tpumeps GyHKITHI, TOTydaeMbIX B MIPOIIECCE UCCIICOBAHMS PA3JIMYHBIX PEaIbHBIX MTPOI[ECCOB H
pemenus 3amad. 3HaueHue QyHKipH B Touke. CBOMCTBa (YyHKIMH: 00JAcCTh ONMpEAEICHUS, MHOMXECTBO
3HAYCHUH, HYJH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, Y€MHOCHb/HeuemHoCcmp, TTPOMEKYTKH BO3pACTaHUS U
yObIBaHUSI, HANOOIIBIIICe U HAMMEHbIIIee 3HaueHus. M cenenoBanue QyHKIMHU 10 ee rpaduKy.

Ilpeocmaenenue 06 acumnmomax.

Henpepuvisnocmo ¢hynxyuu. Kycouno saoannvie gpynkyuu.

JIuneiinast GyHKUMA

CaolicTBa ¥ rpaduK JUHEHHON (YHKIUHU. YTI0BOH K03 dUIMEeHT mpsMoi. Pacnonoxkenune rpaduxa
JUHEHHOW (YHKIIMU B 3aBUCUMOCTH OT €€ YIrJoBOro ko3dduimeHta u cBoOOmHOro wieHa. Haxoocoerue
K03¢huyuenmos nuHeunou GYHKYuU no 3a0aHHbIM YCIA0BUAM. NPOXOHCOEHUe NPAMOL Yepe3 08e MOUKU C
3A0AHHBLIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOL Yepe3 OAHHYIO MOYKY U NaApaiielbHol OaHHOU NPAMOU.

KBagparuunas pyHkuus

CpoiicTBa M rpaduKk KBajapaTHYHOW (GyHKIMU (mapadomna). [locmpoenue epaguka Keaopamuunou
@yuxkyuu no mouxkam. Haxoxxaenue Hysei KBaJpaTUIHON QYHKIIUU, MHOJCECMBA 3HAYCHUL, NPOMENCYMKO8
3HAKONOCMOAHCMEA, NPOMENCYMKOE8 MOHOMOHHOCHIU.

OOpaTHas NIpONOPUHOHAIBHOCTH

k
CpoiicTBa QyHKIUHN Y = k y = = I'unep6ona.
X

I'pajpuku gynxyuir. Ilpeodopasosanue epagura pyukyuu y = f(X) 011 nocmpoenus epaguxos
Qynryuii 6uda y — af (kx+b)+c -

. k
I'papuxu gpynxyuti y:a+m, y=~x,y=¥x, y=|x-

IMocsienoBaTEILHOCTH M POTPECCHU

UucnoBasg MoCIeNOBATENBHOCTh. IIpuMepbl YHCIOBBIX MOCHEAOBATENbHOCTEW. beckoHeuHbIe
MOCIIEIOBATEIbHOCTH. ApH(MeTHUecKass Tporpeccusi W ee cBoicTBa. [eoMmerpudeckas Mporpeccus.
Dopmyna obweeo unena u cymmvl N NEPevbiX YAEHO8 APUPMEMUUEcKOU U 2eoOMempuyecKol npopeccul.
Cxooswascs ceomempuieckasi NPpocpeccus.

PenmieHue TEKCTOBBIX 32124

3anauu Ha Bce apudpMeTHUecKHe 1eHCTBUSA

Pemenue TekcToBBIX 3a/mau apudmMeTrnueckum criocoooM. Mcmonp3oBanue Tabiuil, CXem, 4epTexKen,
JPYTUX CPEACTB MPEACTABIECHUS JAaHHBIX IIPU PELICHUU 3a1a4H.

3agauu Ha IBUKEHHE, PA0OTY U MOKYNKH

AHann3 BO3MOXHBIX CHUTYyallMii B3aUMHOTO PACIOJOXKEHHS OOBEKTOB TMPH WX JBUKCHHH,
COOTHOIICHHS] 00BHEMOB BBITIOJIHACMBIX paOOT IPU COBMECTHOH paboTe.

3aga4u HA YACTH, T0JIH, IPOIEHTHI

Peuienne 3a1au Ha HaXOXKI€HME YACTH YKCJIA M YUCIIA 11O €ro yacTu. Pemienue 3aga4 Ha MPOLEHTHI U
noiu. [IpuMenenne nponopuuii Npy peleHny 3aad.

Jlornyeckue 3agauu

Pemenue norudeckux 3anad. Peuterue nocuieckux 3a0au ¢ RoMowbto epaghos, mabauy.

OcHOBHbBIE MeTOJbI pellleHHsl TEKCTOBBIX 3aja4d: apu(dMETUUYCCKHi, anredpandeckuii, mepedop
BapuaHTOB. [lepsuunvle npedcmasieHus o0 OpyeuUx Mmemooax peuleHuss 3a0ay (2eomempuyeckue Uu
epacghuuecxue memoovi).
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Crarucruka u TEOpUudA BepOﬂTHOCTeﬁ

Crarucruka

TabmuHoe 1 rpaduUecKoe MPeACTaBICHNE TaHHBIX, CTOJIOYAThIC U KPYTOBBIC JUArPaMMBbl, TpaduKH,
NpUMEHEHUE AuarpaMMm U TpaHKOB s ONUCAaHUS 3aBUCHMOCTEH pealbHBIX BEIMYHH, H3BJICYCHUE
uHpopManuu U3 TadIMI, AuarpaMMm U rpadukoB. OmucaTeNbHbIC CTATHCTUYSCKUE MOKA3aTEIH YHCIOBBIX
Ha0OpOB: cpeaHee apuPpMEeTHIECKOE, Meduana, HanbobIee U HAaNMEHbIIIee 3HaUeHUs. Mephbl paccenBaHUs:
pasmax, oucnepcus u CmaHoapmHoe OmKIOHeHUe.

CnyyaiiHas  U3MEHYHMBOCTh.  V3MeHYMBOCTH mpu  U3MepeHHsX. Pewarowue  npasuia.
3axoHomepHOCMU 8 UBMEHYUBLIX BETUUUHAX .

Cuayuaiinbie coOObITHS

CnyyaiiHbie OIBITHI (3KCIIEPUMEHTHI), SJIEMEHTAPHBIC CIIyYaiiHbIe COOBITHS (MCXObl). BeposTHOCTH
3JIeMEHTapHBIX COOBITHI. COOBITHS B CIy4ailHBIX SKCIIEPUMEHTAX M OJIArONPUSTCTBYIOIIHME 3JIEMEHTaPHbBIC
COOBITHS. BeposTHOCTH CiTydailHbIX COOBITHH. OMBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH.
Krnaccuueckne BEepOSTHOCTHBIC ONBITHI C MCIIOJIB30BAHUEM MOHET, KYOWKOB. [Ipedcmasnenue cobvimuii ¢
nomowwto ouazpamm unepa. IIpomusononoscuvie codovimus, 0OveOuHeHue u nepecedeHue CcoObLIMULL.
IIpasuno cnoxcenus seposmuocmeti. Cnyuatinviil 6b160p. IIpeocmasnenue skcnepumenma 6 sude oepesa.
Hesasucumvie cobvimus. Ymmuoowenue eeposmuocmeti He3asucumvlx cobwvimuil. Ilocredoseamenvhvie
Hezasucumvle ucnvimanus. IlpeacraBneHne o He3aBUCUMBIX COOBITUSAX B JKU3HHU.

Inemenmupl KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanosku, gakmopuan uucia. Couemanus u YUCIO COYEMAHUU.
Dopmyna uucna covyemanuu. Tpeyeonvnuk Ilackans. Onvimel ¢ OOMLUWUM YUCTIOM PABHOBO3IMONCHBIX
anemMeHmapuvlx cobvimuii. Buluucnenue eeposmuocmeli 8 ONbIMAX C NPUMEHEHUEeM KOMOUHAMOPHLIX
Gopmyr¥Ycnex u neyoaua.

Cnyuaiinsie genuuunsl

3naxomcmaeo co cayyainbiMu eIUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEMHbIX CIYYAUHBIX eIUYUH.
Pacnpeoenenue seposmunocmeir. Mamemamuueckoe odcudarnue. C8oticmea Mmamemamuyeckoco 0HCUOAHU.
Ilonamue o 3axoue Oonvwiux yucen. Msmepenue eeposmuocmeu. Ilpumenenue 3akonHa OONbUWIUX YUCeN 8
coyuoo2UU, CMpaxo8anuu, 8 30pasooxpanerHul, obecnedeHuy 6e30nacHoCmu HACeNeHUs 8 YPe38blYaUHbIX
cumyayusx.

I'eomeTpus

I'eomerpuueckue Gpurypst

@urypsl B reOMETPUM U B OKPYKAIOLIEM MHUpe

I'eomerpuueckas ¢urypa. @opmupoBaHue NPeACTABICHUN O METAIIPEIMETHOM MOHATHH «(DUTYpay.

Touka, nMHMS, OTPE3OK, psAMas, JyY, JOMaHas, JIOCKOCTh, YToJl, OMCCEKTpHUCa YIJla U €€ CBOWCTBA,
BH/JIbI YTJI0B, MHOTOYT'OJIbHUKH, KPYT.

OceBas cummMmeTpus reomeTpuueckux ¢puryp. LleHTpanbHas CUMMETpHUs TeOMETPHUYECKUX QuUryp.

MHOroyroJibHuKu

MHOroyronbHuK, €ro 3J1€MEHTBI M €ro CBOWCTBA. Pacrio3zHaBaHME HEKOTOPBIX MHOIOYI OJIbHUKOB.
Buinyxnvie u nesvinykavie mno2oyzonohuku. I1paBUIbHBIE MHOTOYTOJIbHUKY.

Tpeyronbuuku. BricoTa, Meauana, GuccekTpuca, cpeiHssl JIMHUS TpeyrojbHuKa. PaBHOOE pEeHHBIM
TPEYrOJbHHUK, €ro CBOHCTBA M TpU3HAKU. PaBHOCTOPOHHMI  TpeyronbHUK. IIpsAMoyronbHbli,
OCTPOYTOJIbHBIM, TYNOYrOJbHBIM  TpeyroibHWKH. BHemHue yriael TpeyrojbHuUka. HepaBeHCTBO
TPEYTOJIbHUKA.

Yetsipexyronbuuku.  [lapamnenorpamMM,  pom0,  HOpsMOYTOJbHMK,  KBajpaT,  Tpameuus,
paBHOOepeHHas Tpanenus. CBOWCTBa U MPU3HAKY Mapajienorpamma, pomoa, IpsMOyrojibHUKa, KBapaTa.

OKpy:KHOCTB, KPYyT

OKpyXHOCTb, KpPyT, UX JJIEMEHTHI U CBOWCTBA; ILIEHTpajJbHbIE U BIHCcaHHBbIE yribl. KacatenbHas u
cekywjas K OKDPYKHOCTH, ux ceoticmea. BnycaHHbIE M ONMCAHHBIE OKPYXKHOCTH ISl TPEYrOJbHUKOB,
Uemulpexy20abHUKO8, NPAGUTLHBIX MHO20Y20AbHUKOG.

I'eomeTpnueckne purypsl B npocTpaHcTBe (00beMHbIE TeJ1a)
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Mnozoepannux u e2o onemenmul. Hazeanus MmHo202paHHUKO8 ¢ pA3HbIM NOJNOJHCEHUEM U
Konuuecmeom cpareti. IlepBUYHBIC MIPEICTABICHUS O TUPaMUJe, apajUieNenumene, npusme, cepe, mape,
HWIMHIPE, KOHYCE, UX JIEMEHTaX U NPOCTEHIINX CBOMCTBAX.

OTHOIEHNS

PaBencTBO Qpuryp

CBolicTBa paBHBIX TPEYTrOJbHUKOB. [Ipu3HaKu paBeHCTBA TPEYT OJIbHUKOB.

IMapaineJbHOCTH NPAMBIX

[Ipu3Haku M CBOMCTBAa MHapajlIeNbHBIX NPAMBIX. Akcuoma napairervHocmu Eexauoa. Teopema
Daneca.

IlepnienauKy/JisipHbIE NPSIMbIE

[Ipsmoit yroa. Ilepnenaukymsip k npsamoil. Haknonnas, npoexkuus. CepelMHHBIA NEPIEHANKYISIP K
otpesky. Ceoticmea u npusHaKu nepneHOUKyIAPHOCMU.

Ilooobue

IIponopyuonanvuvie ompesxu, nooooue gueyp. Illooobnvie mpeyzonvruku. [lpusnaxku nododus.

B3anmHoOe pacnoJsio:keHue PSMO U OKPYKHOCTH, 08YX OKPYIHCHOCIELL.

HN3mepenusi M BIYMCJICHUS

Beanuunbi

[Tonarue Benuuunbl. JlnuHa. M3mepenue mumHbl. EnuHUIBI U3MepeHHs MIMHBL BenuunHa yria.
I'panycnas mepa yria.

[lonsiTne o mIomanu mIOCKOHM (UIypel M ee cBoWcTBax. M3mepenue miomanen. ExumHUIBI
M3MEpPEHUs IIOIAIN.

[IpencraBienue 00 o0beme u ero cBoiictBax. M3mepenue oobema. EnuHuiel usmMepenust 00beMoB.

HN3mepeHusi M BbIYMCICHUS

NHCTpyMEHTBHI Ui HU3MEPEHH U TOCTPOCHUH; HU3MEPEHUWE U BBIUUCIEHUE YIJIOB, [UIMH
(paccTosHuit), miomanei. Tpuronomerpuyeckue GyHKIMH OCTPOro yria B MPSIMOYTOJbHOM TPEYrOJIbHUKE
Tpuconomempuueckue ynkyuu mynozo yena. BelaucieHue 3JeMeHTOB TPEYTrOJIbHUKOB C HCII0JIb30BAHUEM
TPUTOHOMETPUUECKUX COOTHOIIEHUN. DPOPMYJIBI IIJIOLIAAN TPEYT OJIbHUKA, [1apaJIeIOrPaMMa U €ro YaCTHBIX
BHUJIOB, (POPMYITBI NJIMHBI OKPYKHOCTH U TUTOIaau Kpyra. CpaBHeHHE W BBIYHCIEHHE Tomaneid. Teopema
[Mudaropa. Teopema cunycos. Teopema Kocunycos.

Paccrosinus

Paccrosinue mexy Toukamu. PaccrosiHre OT TOUKH 10 IpsAMOiA. Paccmosnue medxrcoy ghucypamu.

I'eomeTprueckue nNocTpoeHus

I'eomeTpudeckue MOCTPOSHHUS JIJIsl HILTEFOCTPAILUU CBOMCTB T€OMETPUUYECKUX QUTY.

NHCTpyMEHTBI JUIL TNOCTPOCHUM: UUPKYJb, JMHENKA, YTOJBHUK. [Ipocmetiwiue nocmpoenus
YUpKynem u JUHeUKol:. NocmpoeHue OUCCeKMpPUcsvl yeand, NepneHOUKVIApa K NPAMOU, y2id, PAGHO20
OaHHOMY,

Ilocmpoenue mpey201bHUKO8 O Mpem CIOPOHAM, 08YM CIOPOHAM U Y2lly MeAHCOY HUMU, COPOHE U
08YM NPUNEAHCAWUM K Hell Y2IaM.

enenue ompesxa 6 0anHom omuoweHuu.

I'eomeTpnueckue npeodpa3oBanus

IIpeoOpazoBanus

[Tonsitue mnpeobpasoBanus. [lpeacraBieHne O MeTanpeIMETHOM TOHSATHU «IIPe0Opa3OBaHUE) .
Iloooobue.

JABukeHust

OceBas u LIeHTpajbHasi CHMMETPHS, HO8OpOmM U napaiienbHuiid neperoc. Kombunayuu osusxcenui Ha
NJIOCKOCMU U UX CBOUCMEA.

BekTopbl M KOOPAUHATHI HA IVIOCKOCTH

BekTopsl

[TonsiTe BekTOpa, MEHCTBUS HAJ BEKTOpaMH, HCIIOIB30BAHHE BEKTOPOB B (DU3HKE, pasziodiceHue
8eKmMopa Ha cocmasuanwue, CKaIapHoe npouzeedenue.

Koopannarsi
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OCHOBHBIC TIOHSITHS, KOOPOUHAMBL BEKMOpPA, paccmosiHue medxncoy moukamu. Koopounamor
cepeOdunvl ompesxa. Ypasuenus gueyp.

Ilpumenenue 6exmopo u koopounam O0Jis peuletus nPOCMetUx 2eoMempuieckux 3a0au.

HcTopust MaTeMaTHKH

Bosnuknosenue mamemamuxu xaxk nayku, smanul ee pazeumus. OcHO8Hble pazoenbl MameMamuKy.
Buioarowuecs mamemamuku u ux 6k1ao 6 pasgumue HayKu.

beckoneunocmo mmoocecmea npocmeix uucen. Yucna u onunvl ompesxos. Payuonanvuvie uucna.
Ilompebdbnocmo 6 uppayuonanvuvix yucaax. [llxona I[ugpazopa

3apooicoenue ancebpul 6 Heopax apupmemuru. An-Xopesmu. Poowcoenue Oyxeennoti cumsonuxu. I1.
®epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o Haxoxcoenuu ¢hopmyn KOpHel aneedpaudecKux
ypasHenuti cmenerell, boavuux wemoipex. H. Tapmanvs, /Joc. Kapoano, H. X. Abenw, O. I'anya.

Ilosenenue memooa KoopOuHam, NO380JAOUE20 NEPesoOUMb 2eoMempuyecKue 00vbeKmvl Ha A3bIK
anceopwi. llosenenue epaguxoe @yuxkyuu. P. Jexapm, II. @epma. I[lpumepvl paziuuuvix cucmem
KOOpOuUHam.

Om 3emneodenusn xk eeomempuu. Ilughacop u eco wkona. @anec, Apxumeo. I[Inamon u Apucmomens.
Ilocmpoenue npasunvhvlx MHo2oy2oabHukos. Ipuccexyusa yena. Keadpamypa xpyea. Yoeoenue kyba.
Hcmopus uucna n. 3onomoe ceuenue. «Hawanay Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Mcmopus namozo
nocmyaama.

3)TemaTnueckoe IVIAHUPOBAHHE YUeOHOI 0 Kypca «MaTtemMaTnka B 3aauax»
€ YKa3aHHeM KOJIHYeCTBa 4acoB

Ne Ha3Banue TemMbl KoanvecTBo
n/n 4yacoB
5 kaacc 35
1. Kak nronm HayuuaMch CUUTATh. 1

W3 Hayku o uncnax.
W3 ncropuu pa3BuTHs apu(pMeTHKH.

2. 3aHuMaTenbHbIe pe0yChl, TOJIOBOJIOMKH, 3araJKu. 2
3. CrnoxeHre, BBIMUTaHUE HATYPaJIbHBIX YUCE. 1
4. Pacckasbl 0 reoMeTpuH. 3

"3 HCTOPHUH PA3BUTHUA T'COMETPUH. FCOMeTpI/IH B ITPOCTPAHCTBC.
FCOMeTpI/I‘-IeCKI/Ie T'OJIOBOJIOMKH CO CIITMYKaMHM.

5. «Maruueckue» QUrypsbl. 1
6. Pa3BuTHE BEIUUCIUTENHHON KyJIbTYpbl. Opranusanus yCTHOTO cuéra: 2
HEKOTOpbIE MPUEMBI, TO3BOJISIOIINE YCKOPUTH U PallOHATIM3UPOBATH
BBIYHCIICHUS.
7. 3aauu Ha «IepeMBaHuey. 3aJaun Ha B3BEUIMBAHHE. 4
8. 3amauu Ha "nBHOKEeHUE" 2
9. Jlorumueckue 3a1aqm. 4
10. | 3agaum MEXIYHAPOJHOTO MATEMATHYE€CKOro KOHKypca «KeHrypy». 3
11. OnuMnuagHple 3a1a41 Pa3IudHOTO YPOBHS. 3
12. | Mepsl nnuHbl, BpeMEHH, Beca B 3aJja4ax MOBBIIIEHHOW CI0KHOCTH. 3
13. | [Ipocreiimme KOMOMHATOPHBIE 3a1a4H. 3
KoMOuHanuu 1 pacnoioskeHHs
14. MaremaTH4€eCKUE Urpbl 4
6kaacc 35
1 W3 uctopun pazBuTHs apupMeTHKH. 1
2 CrnoxxeHue, BBIMUTAaHUE, YMHOXKEHHUE, JIeJICHHE OOBIKHOBEHHBIX IPOOCH. 3
3 3aHUMAaTENIbHbIE MaTEeMaTH4YeCKUe peOyChl, TOJOBOJIOMKH, 3arajiKH, 6

KpOCCBOpAbI .33213‘11/1 MCKIYHAPOJHOI'O MATEMATUYICCKOT'O KOHKYpCa
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«Kenrypy».

4 3aga4n Ha MPOMOPLHMOHATLHOCTh Benn4yrH. Maciral. 3amaun Ha 4
MIPOIEHTHI
5 Pa3BuTHE BBIYMCINTEIBHON KYJIbTYPBI. 3
Opranu3zanys ycTHOTO c4éTa: HEKOTOPbIE MPUEMBI, TO3BOJISIOIINE
YCKOPUTH U PAllMOHAIU3UPOBATH BBIUHCIECHUSI.
6 3azauu c MOAyJIEM 3
7 MeTtpuueckas cucrema Mep. 2
Crapble pycCKUE MEpHI.
8 PackpeiTie ckoOOK U 3aKJIFOUYEHUE B CKOOKH 2
9 JelcTBus ¢ nenbiMu YnuciIamu. JlefcTBUS ¢ palliOHAJIbHBIMA YK CIaMH. 4
YpaBHEeHUs
10 JleiicTBUs ¢ OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU 4
11 [Ipocreiimme KOMOMHATOPHBIE 3a/1a4H. 3
KombOuHanuu u pacnoyioxxeHusl.
7 kJjacc 5
1 YpaBHeHUs 5
2 [TpoueHTHI 3
3 [Ipu3Haku nemuMoOCTI 2
4 Ilenbie BeIpaxeHUs 10
5 Jlornueckue 3agauu 3
6 I'eomerpuyeckue 3anauu 3
7 CucreMbl TMHEWHBIX YPABHEHMI C IBYMS [IE€PEMEHHBIMU 2
8 3agaun Ha IBHIKEHHE 2
9 3agaun Ha CMECH U CILIABEI 2
10 TexkcToBEIE 3a0a4n 3
8kiacc 35
Uucna v BEIYUCIEHUS 11
1 JleficTBUS ¢ pallMOHAJIbHBIMY YHCJIAMU. BBINOIHEHUE AEMCTBUM C 3
YUCJIaMU, 3alTUCAaHHBIMU B CTaHAApTHOM BuJie .CpaBHEHHE palliOHAJIBHBIX
quces
2 [TporienTsl. OCHOBHBIE 331241 Ha MPOLIEHTHI 2
3 IIpoTuBoIONOKHBIE YnCcIa. MOLyIb Yncia, TEOMETPUIECKUI CMBICII 2
MOJLYJIS.
4 Crenenb ¢ HaTypajbHBIM II0Ka3aTEJIEM, BHIUUCICHUE 3HaUEHUN 2
BBIPAXKEHUM, COEPKALIUX CTEICHU
5 KBanpatHsblil kopeHb. HaxoxneHne 3Ha4eHN BBIPaKEHUH, COEepKaIIAX 2
KBaJPAaTHBII KOPEHb
Bripaxkenust 1 npeoOpazoBaHuUs 12
1 Ob6nacTb onpeneneHus OyKBEHHOI' O BbIPayKEHUS 2
2 CBoiicTBa CcTENEHH C HaTypaJibHBIM ITOKa3aTesleM, Ipeodpa3oBaHue 1
BBIPAXECHUI, COJIEPKALIMX CTENEHHU C HaTypaJIbHbIM I10Ka3aTeIEM
3 CrnoxeHue, BHIMUTaHUE U YMHOXKEHHUE MHOT'OUYJICHOB, ()OPMYJIBI 1
COKpalLIEHHOI'O YMHO)KEHHsI, IPE0Opa30BaHUE 1IEJIbIX BbIPAKEHHIM
4 Pa3noxenne MHOro4JIEHOB Ha MH OXKHUTENN 2
5 Anre6pandeckue apoou. Cokparienue npodeii. [lefictus ¢ 1
anreOpandecKuMH Ipo0siMH
6 PanmonanbHbIe BBIpaXKEHHS U UX TPE0OPa30BaAHUS 2
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7 CBolicTBa KBapaTHbIX KOPHEW U UX IPUMEHEHUE B IPEOOPa30OBAHUSIX 2
YpaBHEHMS U HEPABEHCTBA 7

1 JIuneiitnoe ypaBHeHue. JIMHEiHOe HEPAaBEHCTBO 2
2 KBanpatHoe ypaBHeHue. KBagpaTHOoe HEpaBEHCTBO. 3
3 YpaBHeHUs ¢ mapameTpaMu 2
4 OyHKIMH 3
5 Jluneitnas ¢yHkuus u ee cBoiicra .KBagpatnunas QyHkus u ee 2

cBoiicTBa. KBasipaTHO€ HEpaBEHCTBO.

6 Pemenue BapuantoB kumoB ['TA 1
9ki1ace 35

1 UYuciia, YU CIIOBBIE BBIPAKEHHUS, TPOLICHTHI 1
2 bykBeHHbIE BhIpa)KEHUS 1
3 [IpeobpazoBanue BelpaxeHnid. @OpMyJIIbl COKPAILIEHHOIO YMHOXEHUS. 3

Pannonansabie 1podu

4 KBaznpaTHble KOpHU 2
5 KBasnpaTHble ypaBHEHUs 5
6 HepaBencrsa 3
7 DyHKIMU U rpaduxu 3
8 TexcToBbIE 3a1a4YU 3
9 DJI€MEHTbI CTATUCTUKU U TEOPUHU BEPOSITHOCTEH 2
10 TpeyronbHukH 4
11 MHOroyroibHUKH 3
12 MHOroyroibHUKH 3
13 OKpyX)HOCTb 3
14 Pemenue TpeHMPOBOUHBIX BAPHAHTOB U 3a/IaHUI U3 OTKPBITOro OaHKa 3

3agaguii OI'D-9
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