[Tpunoxenne xk OOIT OOO
MAOQY OI] «HoBble rpanny,
yrBepkaeHHoH npuka3zom Nel19 ot 03.08.2026 r.

V-4 W /0

MYHUIIMIIaJIbHOE aBTOHOMHOE 00111e00pa3oBaTenbHoe yupexkaeHue ropoga HoBocubupcka
"O6pa3oBarenbHbii 1eHTp "HoBbie rpanu”

PaGouas nporpamMma
Kypca «PenieHrne MaTeMaTHYeCKHX 3a1au»
JUISE OCHOBHOT'O O0IIIEro 00pa3oBaHHs
CPOK OCBOCHHUS IporpaMMel: 3 roza (7-9 kmace)

Cocraputenn: CutaukoBa E.C.,
YYUTEIIb MAaTEMAaTUKH

HoBocubupck, 2026 r



l. IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA
YYEBHOI'O KYPCA «PEHIEHUE MATEMATHUYECKHUX 3AJIAY»

JlaHHBIN KypC HEMOCPEACTBEHHO CBSI3aH C MPOTPaMMOil 10 MaTeMaTUKe JIsl 5-9 KJ1accos.
OH pacmupsieT U CUCTEeMaTH3UPYET TEOPETUYECKHE CBEICHHUS, MOJIYYCHHBIE OOYdYaIOIIMMUCH,
3aKpeIUIsieT MPaKTUYECKHEe YMEHHsS U HABBIKH, MO3BOJISET BOCHOJIHUTH MPOOENbl B 3HAHUSX,
HAIleJICH Ha MOATOTOBKY OOYYaIOUIMXCs K YCHEIIHOMY HalKCaHWIO KOHTPOJBbHBIX pabor. Ha
(baky/IbTaTUBHOM Kypce MpelroyiaraeTcs YIeNdsTh OOJbIIOe BHUMAHHUE PA3BUTUIO YMEHHS
00y4aromuxcsi CYATaTh W aHAIM3HPOBATH, (PopMUpOBaHHUIO Opdorpaduueckoll TPaMOTHOCTH,
Pa3BUTHIO HABBIKOB U YMEHHM CaMOCTOSATEIHHOTO BBIMIOJIHEHUS 33aJJaHUil Pa3IMYHOTO YPOBHS
CJI0KHOCTH.

CornacHo y‘IC6HOMy IIaHy Ha H3Y4YCHHUE Kypca «Pemenne MaTeMaTHYSCKHUX 3agaq»
OTBOJUTCH.

Ne KJace KO0JI-BO YaCOB B I'0JI KO0JI-BO YaCOB B KO0JI-BO He/eJIb B
n/n Hea eIl roja

1 7 34 1 34

2 8 34 1 34

3 9 17 0,5 17

MexnpeaMeTHbIE CBSI3U: KypC HE 3aMellaeT YpOKM MaTe€MaTUKH, a JOTOJHSAET UX.
Onupaercs Ha MEXIpEeIMETHbIE CBSi3U C (U3UKOW, XuMHel, uepueHueMm. [Ipu oOyueHuu
MaTe€MaTHUKe IHUPOKO HCIOIB3YIOTCA HATJIAIHBIE MOCOOUS JUIsl WIUTFOCTPALIMM CBOMCTB (UTYP,
BbIpaxeHH. MeXmpeaMeTHbIE CBSI3U B Y4eOHOM Ipoliecce 00eceunBaroT JJydiliee MTOHUMaHue
00ydJarouMMucs MU3y4aeMoro marepuaia u 0oJjiee BBICOKHMH ypOBEHb BIIQJICHUS] HAaBBIKAMU T10
MaTeMaTHKe.

B pesyabtare wusyuyenusi yuye0Horo mpeamera «PelieHue MareMaTHYeCKHMX 3aaau»
BbINYCKHUK HAYYHTCH:
DJieMeHTHI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH

e OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHSATHUSMHU: MHOXKECTBO, DJIEMEHT MHOXXECTBA,
MOJAMHOKECTBO, TPUHAAJIEKHOCTD;

®  3a7aBaTh MHOXKECTBA MEPEUYHCICHUEM UX JJIEMEHTOB;

® HaxOJUTh MepecedeHune, 00beAMHEHUE, ITOIMHOKECTBO B IPOCTEHIITNX CUTYAIUSX;

e oOmnepupoBaTh Ha 0a30BOM YypOBHE MOHSATHUSAMH: OMNpeEAeSieHHe, aKCHMoMa, TeopeMa,
JI0KA3aTeIIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPKIACHUS CBOMX BbICKA3bIBAHMIA.
B noBceqHeBHOI KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:

®  JCIOJIb30BaTh TpapUUYECKOE MPEACTABICHHE MHOXKECTB ISl OMHCAHUS peaTbHBIX
MPOIIECCOB U SBIICHUH, P PEIICHUH 33]1a4 IPYTHX y4EOHBIX MPEIMETOB.
Yucaa

e OmnepupoBaTh Ha 6a30BOM YpPOBHE MOHSTHUSMH: HATYpPabHOE YHUCIIO, IEI0€ YHUCIIO,
OOBIKHOBEHHast Jpo0Ob, JAecATHYHas JpoOb, CMemaHHas Jpo0b, palHOHATBHOE YHUCIIO,
apumMeTHuecKuil KBaJIpaTHbIH KOPEHb;

®  JCIOJIb30BaTh CBOMCTBA YKMCEI U MPaBUJIa ACHUCTBUIN MTPHU BHINIOJHEHUU BHIYUCIICHU;

®  JCHOJIb30BaTh MPU3HAKHU JAEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCICHUN
Y PEIICHUH HECIIOKHBIX 33]1a4;

®  BBITNOJHATH OKPYTJIIEHUE PAIIMOHAIBHBIX YHMCET B COOTBETCTBHUH C MPABHUIIAMH,

®  OIICHWBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIHLHOTO IEJI0T0 YHCIIa;

®  paclo3HaBaTh PAllMOHAIBHBIC U UPPALMOHAIIBHBIC YUCTIA;
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e  CpaBHHUBATh YHCIIA.
B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTHX NMPEIMETOB:

®  OLCHUBAaTh PE3YJIbTAThl BHIYMCIECHUN IPU PELICHUH IPAKTUYECKUX 3a]1a4;

®  BBIIOJHATH CPABHEHHUE YHCEN B PEAJIbHBIX CUTYALIMSIX;

®  COCTaBJIATH YMCJIOBBIE BBIPAKEHUS IPU PELICHUM NPAKTHUECKUX 3a/]ad U 3a7ad U3
JpYruX y4eOHBIX TPEAMETOB.

ToxnecTBeHHbIE IPe0OPaA30BaAHUS

e BpImonHATE HECNOXKHBIE NpeoOpa3oBaHUs sl BBIYUCICHHS 3HAUYEHUH YHUCIIOBBIX
BBIPQXEHUM, COJIEp)KalMX CTEHNEHH C HaTypajJbHbIM II0Ka3aTeleM, CTEINEHU C ILEJIbIM
OTPHULATEIIBHBIM [10KA3aTeIEM;

®  BBINOJIHATH HECIOXKHBIE MPEOOPaA30BAHMUs LENBIX BBIPAKECHUN: PaCKphIBaTh CKOOKH,
NPUBOIUTH TOAOOHBIE ClIaracMeble;

®  UCNONb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXXEHHUS (KBagpaT CyMMBI, KBajapar
Pa3HOCTH, PA3HOCTH KBAJIPATOB) JIJISl YIIPOIICHUS BEIYUCICHUN 3HAUCHUH BBIPAXKEHUN;

®  BBHINOJHATH HECIOXHBIE MpeoOpa3oBaHus JPOOHO-TMHEWHBIX BBIPAKEHUH U
BBIPAXCHUM C KBaJIpaTHBIMU KOPHSMH.

B noBceiHeBHO KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

® [IOHMMAaTb CMBICJI 3aIIMCH YHCIIA B CTAHJAPTHOM BUJE;

e  onepupoBaTh Ha 6a30BOM YPOBHE IOHATUEM «CTaHJAPTHAs 3aKCh YUCIIay.
YpaBHeHUs] M HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHITHSIMH: PaBEHCTBO, YHCIOBOE PAaBEHCTBO,
yYpaBHEHUE, KOPEHb YPABHEHMsI, PELIEHUE YPAaBHEHMsI, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEIlIEeHNEe HEPABEHCTBA;

®  [IPOBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarh JMHEHHbIE HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOJSIIMECS K
JIMHEWHBIM;

®  pemarh CUCTEMBI HECIIOKHBIX JIMHEHHBIX YpaBHEHU, HEPABEHCTB;

®  [IPOBEPSATH, ABJISETCS JU JAHHOE YUCIIO PELIEHUEM ypaBHEHUs (HEpaBEHCTBA);

e  pemiath KBaJpaTHbIE ypaBHEHUS 10 (HopMysie KOpHEH KBaApaTHOTO ypaBHEHMUS,

e  n300paXkaTh peUICHNs] HEPABEHCTB M UX CHCTEM Ha YHCJIOBOM MPSIMON.

B noBceiHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NPeJIMeTOB:

®  COCTaBJIATH U PELIATh JIMHEWHbIE YPABHEHMSI NIPU PELIECHUM 337a4, BO3ZHUKAIOIINX B
JPYTruX y4yeOHBIX MpeaMeTax.

DOyHKIUUHA

e Haxonuth 3HaueHHe QYHKIMHU N0 33JAHHOMY 3HAUEHHIO apTyMEHTa;

®  HaxoJuTh 3HAUEHHWE apryMEHTa IO 3aJJaHHOMY 3HAYEHHMIO (PYHKIIMHM B HECIOXHBIX
CUTYalUsX;

®  ONpeleNATh IOJOKEHUE TOYKM IO €€ KOOpAMHATaM, KOOpAUHAThl TOYKH IO €€
MI0JIO’KEHUIO HAa KOOPAMHATHOM INIOCKOCTH;

e 10 rpaguKy HaXOUTh 00JIACTh OIpeIeTIeHHs], MHOKECTBO 3HAU€HUH, HYIH (QYyHKIUY,
MIPOMEXKYTKH 3HAKOIOCTOSIHCTBA, NPOMEXYTKH BO3pacTaHus W YyObIBaHMS, HaumOoJjbllee U
HaMMEHbIIIee 3HAaUeHUs (PYHKINH;

e  CcTpouTh rpaduK JTUHEHHON QYHKIUY;

®  [IPOBEPSATH, ABISAETCS JIM JaHHBIA rpa@uk rpadukoM 3a1aHHON QYHKIIUH (JIMHEHHOMH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIUOHAIEHOCTH);

e ompenenaTh NPUOIIKEHHBbIE 3HAYEHHUS KOOPIUHAT TOYKH MepeceueHHsl IpaduKoB
byHKIH;

e omepupoBaTb Ha  0a30BOM  ypOBHE  MOHSATHSAMHU:  IOCJIEOBATEIbHOCTb,
apupMeTHUeCcKas IPOrPecCHsi, FTeOMETPHUYECKas POTPECCHs;



e pemarth 3aJa4d HAa TPOTPECCHHM, B KOTOPHIX OTBET MOXKET OBITh MOJy4YeH
HEMOCPEACTBEHHBIM OICUETOM 0e3 mpUMeHeHUs (hopMyI.
B noBceHeBHOM KU3HM M TIPH M3YYEHHH APYTUX NPeJIMETOB:

®  UCNOJb30BaTh 'paMKU peaibHbIX MPOLECCOB U 3aBUCUMOCTEH IS ONpeseNeHus ux
CBOWCTB (HauOoOJIbLIME M HAUMEHbIIME 3HAYEHUs, MPOMEXKYTKH BO3pACTaHHUs U YObIBaHMS,
00J1aCTH MOJIOKUTEIBHBIX U OTPULIATENBHBIX 3HAUEHUH U T.11.);

®  UCNOJIb30BaTh CBOMCTBA JMHEHHOW (YHKIUM U ee rpaduk IpU pelleHUH 3aaad U3
JPYTruX y4eOHBIX IPEAMETOB.
CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

e lmers mpexncTaBieHHME O CTaTUCTHYECKUX XapaKTEPUCTUKAX, BEPOSATHOCTH
CJIy4alfHOro COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;

e  pemath NMpocTeiime KOMOMHATOPHBIE 33]Ja4l METOIOM MPSIMOTO M OPTaHU30BaHHOTO
nepebopa;

®  NPEACTaBIATH JaHHbIE B BUJE TaOJMLl, AUarpamMm, rpaduKoB;

e  yuTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BUJIE TaOJIUIbl, IUarpaMMbl, rpaduka;

®  OmpeneNniaTh OCHOBHBIE CTATHCTUYECKUE XapAKTEPHCTUKN YHCIOBBIX HAOOPOB;

®  OLECHUBATh BEPOSTHOCTb COOBITHSA B MIPOCTEHIINX CIIy4asix;

®  UMETh MPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.
B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

®  OLIEHUBATh KOJIMYECTBO BOSMOXKHBIX BAPUAHTOB METO/I0M Iiepebopa;

® UMeThb NPEJCTAaBICHHE O POJM NPAKTUYECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI;

® CpaBHUBaTb OCHOBHbBIE CTaTUCTHYECKHE XapaKTEPUCTUKH, MOJIYYEHHBIE B IpoOLiEcce
peleHHs IPUKIIAAHOM 3a1au, U3yUEeHUs PEANbHOTO SBJICHMUS,

®  OLECHHUBATh BEPOSTHOCTb PEAIbHBIX COOBITUH U SIBJICHUN B HECIIOKHBIX CUTYALUSX.
TexcroBble 3axa4n

e Pemath HECIOXKHbBIE CIOKETHbBIE 3aJaud pPa3HbIX THUIIOB Ha Bce apupMETHUYECKHe
JIENCTBUS,

®  CTPOUTH MOJEJb YCIOBHUS 3a7auu (B BUAE TaOIHUIIbI, CXEMbI, PUCYHKA WJIN YPABHEHHUS ),
B KOTOPOM /1aHbl 3HAYEHUSI IBYX U3 TPEX B3aUMOCBS3AHHBIX BEJIMYMH, C LEIbIO MOMCKA PELICHUS
3a/1a4u;

®  OCYUIECTBJIATH CIIOCOO MOMCKA PELIEHUs 33/1a4d, B KOTOPOM pacCyKICHHE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WIIM OT TPEOOBaHUS K YCIOBHIO;

®  COCTAaBJIATH IUIAH PELICHUS 33]1a4H;

e  BBIJCIATH ATAlbl PELICHUS 3a1a4U;

®  UHTEpHPETUPOBAaTh BBIYMCIUTENbHbIE pE3yJabTaTbl B  3aJadye, HCCIEI0BaTh
MOJIyYEHHOE pellIeHUE 3aauu;

®  3HaTh pa3iIMuYUe CKOPOCTEeH 0OBeKTa B CTOSUEH BOJIE, MPOTUB TEUYEHUS U 110 TEUCHUIO
pekwy;

e  pemiaTth 33Ja4M Ha HAXO0KJIEHUE YaCTH YKcia U YKUclia I0 €ro 4acTu;

e  pemiath 33/1a4 pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKHU, HA IBUKEHHE), CBI3BIBAIOIINX
TPU BEJIMYMHBI, BBIIEISTH 3TH BEJIMYMHBI U OTHOLLEHUS MEXYy HUMU;

®  HaxoJUTh IPOLEHT OT YMCIA, YUCIIO MO IPOLEHTY OT HETO, HAXOAUTh IPOLEHTHOE
CHM)KEHHE WJIM NTPOLIEHTHOE MOBBILLIEHUE BEINYMHBL;

®  pelIaTh HECJIOKHbIE JIOTHYECKUE 3a7jaul METOJIOM PacCykKICHUM.
B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

e  BBIABUIATh TMIIOTE3bl O BO3MOJKHBIX NPEIENIBHBIX 3HAYEHMSIX HCKOMBIX B 3a/aue
BEJIMYMH (J1e7aTh PUKUIKY).
I'eomerpnueckue Gurypsl

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSITUSIMH T€OMETPUUECKUX PUTYD;
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®  U3BJEKaTh HH()OPMAIUIO O TEOMETPUIECKHX (DUTYpaX, IPEICTaBICHHYIO Ha YepTeKax
B IBHOM BU/JIE;

® [pPUMEHATHh IS peIIeHHs 3a7ad TeoMEeTpUYecKue (aKThl, €CIIM YCIOBHS UX
NpUMEHEHHUS 3aJaHbl B IBHOU (hopme;

e pemath 3a7aud HAa HaXO0XKJIEHHWE TIEOMETPHUYECKHX BEJIMYMH MO o0pasuam WU
aIropuTMaMm.
B nosceqHeBHOM KU3HH U NPU U3YYEHUH IPYTUX NPEeIMETOB:

®  HCIIOJIb30BAaTh CBOMCTBA TeOMETpUYECKUX (UTYp UIS pELICHUS THUIIOBBIX 3ajad,
BO3HMKAIOIIKUX B CUTYAIUsAX [OBCEIHEBHOM KU3HU, 3a]1a4 IPAKTUYECKOr0 COAEPKAHMS.
OTHomeHust

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSIMH: PaBEHCTBO (hUTYp, paBHbIE QUTYpHI,
PaBEHCTBO TPEYrOJbHUKOB, IMAPAJUIEIbHOCTh MPAMBIX, MEPHEHIUKYISIPHOCTh NPSIMBIX, YIJIbI
MEXIY NPSMBIMU, IEPICHANKYJIAP, HAKJIOHHAS, IPOSKIIU.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:

®  JCHOJIb30BaTh OTHOLICHMs JUIsI PELICHMs IPOCTEMINMX 3ahad, BO3HUKAIOUIUX B
pEATBHOM KU3HH.
HN3mepeHus U BbIYMCICHUS

e BpIONHATH U3MEpPEHUE [UIMH, PACCTOSHHUM, BEJIWYMH YIJIOB, C IIOMOIIBIO
MHCTPYMEHTOB JIJIsl U3BMEPEHUM JIJTUH U YIJIOB;

e nOpuMeHATh (HOPMYJBl TEPUMETPa, IUIOMAAW W 00beMa, IJIOUIATd IMOBEPXHOCTH
OT/ZIEJIbHBIX MHOTOTPAHHUKOB IIPY BBIYMCIICHUSIX, KO /1A BCE JTaHHBIE UMEIOTCS B YCIIOBUU;

e npumeHsATh TeopeMy [lucdaropa, 6a3oBbie TPUTOHOMETPUUECKHE COOTHOIICHUS IS
BBIYMCIICHUS] IJIMH, PACCTOSHMM, IJIOIIAIEH B MPOCTEUIINX CIydasx.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

®  BBIUMCIATH PACCTOSIHUS HAa MECTHOCTH B CTAaHJAPTHBIX CUTYyalMsX, IJIOIIAId B
MPOCTEHIINX CIydasiK, IPUMEHSITH GOPMYJIIbl B TPOCTEHIIINX CUTYAIUSIX B MOBCEAHEBHOMN )KU3HU.
I'eomeTpuuyeckue nocrpoeHust

e M300paxkaTh TUIMOBBIE MJIOCKHE (UTYpHl U (UTYPHI B MPOCTPAHCTBE OT PYKH H C
MIOMOILBI0 HHCTPYMEHTOB.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

®  BBINOJHATH NPOCTEHIINE MOCTPOEHHS HAa MECTHOCTH, HEOOXOIUMBIE B peabHOM
JKU3HHU.
I'eomeTpuuyeckue npeodpazoBaHus

e  Crpouts purypy, CHMMETPHUUHYIO JaHHOH (PUType OTHOCUTEIBHO OCH U TOUKH.
B nosceqHeBHOM KU3HHU U NPU U3YYEHUH APYTHX NPEIMETOB:

®  pacro3HaBaTh JIBUKEHHE 0OBEKTOB B OKPYXKAIOIIEM MHUPE;

®  pPAacHo3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MHpE.
BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YypOBHE TMOHSATUSIMH BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BEJICHNE BEKTOPA Ha YHCIIO, KOOPAUHATHI HA IIJIOCKOCTH;

e ompenenartb MNPUOIMKEHHO KOOPAMHATHI TOYKM IO €€ M300paXeHUI0 Ha
KOOPJMHATHOM IIJIOCKOCTH.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIAMETOB:

®  JCIOJI30BaTh BEKTOPHI JJIs PELIECHUs IPOCTEHIINX 3a7a4 Ha ONPEICIICHUE CKOPOCTH
OTHOCHUTEJIBHOTO JIBUYKEHUS.
Hcropust MaTeMaTUKH

e  OnuchiBaTh OTAEIIBHBIE BBIJAIOLIMECS PE3YJIbTATHI, IOJIYYEHHBIE B XOIE Pa3BUTHS
MaTE€MaTHUKHU KaK HayKH;

®  3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEUYECTBEHHOU
Y BCEMUPHOH UCTOPHUEH;

e [IOHMMAaTh POJIb MAaTEMATUKH B pa3BuTuu Poccum.
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MeTtoabl MATEMATHKH

e BpiOupares NOIXOASIIUI WM3YyYCHHBIH METON JUIS pEIICHUS W3YYCHHBIX THUIIOB
MaTEeMaTHYECKUX 3a7a4;

e [IpuBoauTh TpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEH B  OKpY)KalOLICH
JICHCTBUTEIILHOCTH M MTPOU3BEACHUSIX UCKYCCTBA.
BbInycKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCA B 5-6 Kiiaccax
JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH

o Onepuposamsb NOHAMUAMU: MHONHCECNBO, XAPAKMEPUCMUKU MHOMCECNEA, IIeMEeHm
MHOJICECM8aA, — Nycmoe,  KOHeuHoe U  OeCKOHeYHOe  MHOMNCECMB0,  NOOMHOMCECMEBO,
NPUHAONEHCHOCHID,

® onpedenamv  NPUHAONEHCHOCMb  DJIEMEHMA  MHONCeCmsy,  00beOUHeHUulo U
nepeceduenuro MHOXNCeCme,; 3a0a8amb MHONCECBO C NOMOWbIO NEePeyUCieHUsl JIeMeHMO8,
CIIOBECHO20 ONUCAHUL.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  PACNO3HABAMDb NOCUHECKU HEKOPPEKMHBLE 8bICKA3bIGAHUSL,

® CMpoumb YenouKu YMO3aKIOYeHUN HA OCHOBE UCHONIb308AHUSL NPABUTL TOSUKUL.
Yucna

e  Onepuposams NOHAMUAMU: HAMYPATLHOE YUCILO, MHONCECMBO HAMYPAIbHBIX YUcel,
yenoe Yucio, MHONCECMBO YelblX Yucel, 0ObIKHOBEHHAsE Opobb, decamudnas opoodb, cMeulaHHoe
YUCNO, PAYUOHANILHOE  YUCLO, MHONCECMBO  PAYUOHANbHLIX — YUCel,  2e0MempudecKast
unmepnpemayusi HamypaibHuLX, Yeavlx, PAYUOHATbHBIX,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTe C UCNOIb30BAHUEM NPUEMO8 DAYUOHATLHBIX
8bIUUCTIeHUL, 0O0CHOBbIBAMNb ANCOPUMMbL BLINOIHEHUS. OeUCMBULL,

®  ucnonvzogamev npusHaku Oemumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u
npou3seOeHUs: Yuceil NPu GbINOJIHEHUU GbIMUCTEHUN U peuleHuy 3a0ay, 000CHO8bI8AMb NPUSHAKU
oenumocmu;

®  GLINOIHAMb OKPY2leHUe PAYUOHALLHBIX YUCE C 3A0AHHOU MOYHOCMbIO,

®  YNOpsA0OHUBAMb YUCLA, 3ANUCAHHBIE 8 8UOE OOIKHOBEHHBIX U OeCAMUYHBIX OpObell;

o  naxooume HO/ u HOK uucen u ucnoniv308ams ux npu peueHuu 3a0d,.

®  onepuposamv nousmuem Moo0yib YUCIA, eOMempUYecKas UHmepnpemayus Mooy
yucaa.
B noBce1HeBHOM KU3HM ¥ NIPH U3YYEHHH JAPYTUX MPeIMETOB:

®  NPUMEHAMb NPABULA NPUOIUNHCEHHBIX BLIYUCTEHUL NPU PeUleHUU NPAKMUYECKUX 3a0ay
u pewteHuu 3a0a4 Opyaux yueOHvIX npeoMemos;

®  GLINONHAMb CPAGHEHUE pPe3yIbMAmos GbIYUCIEHUN NPU PeuleHUU NpPaKmuidecKux
3a0au, 8 MOM HUC/Ie NPUOTUNCEHHBIX GbIUUCTEHULL,

®  coCcmasuamb HUCTIOBblE BLIPANCEHUS. U OYEHUBAMb UX 3HAYEHUs NpU peuleHuu
NPAKMU4ecKux 3a0ad u 3a0a4 uz opyaux yueOHulx npeomemos.
YpaBHeHHUs M HEPABEHCTBA

o  Onepuposams NOHAMUSAMU: PABEHCMBO, YUCLOB0€ PABEHCMEBO, YPAGHEHUe, KOPEHb
VPaHeHUsl, peulerue YPAGHEeHUsl, YUCTI080e HEPABEHCBO.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

o  Onepuposams noHsmMuAMU: CMOLOYAmMble U Kpy2osble Ouazpammovl, maodauybsl
O0aHHbIX, CpeoHee apugmemuueckoe,

®  uzsIeKamv, UHGOPMAYUI, NPEOCMABIEHHYIO 8 MAOIUYAX, Ha OUACPAMMAX;

® cocmasnams madauysl, CMPOUms OUASPAMMbL HA OCHOBE OAHHbIX.
B noBceHeBHOM KU3HHU M TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  u3BIEKAMY, uHmepnpemuposams u npeobpazosvieamy ungopmayuro,
NPeoOCmasieHHylo 8 mabauyax u Ha OUAsPamMmax, Ompaicarouyio C8oUCmMead U Xapakmepucmuku
PEeaIbHbIX NPOYECCOos U SIGIeHULL.
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TexcToBbBIE 3a1a4H

e Pewamb npocmsie u C10HCHbIE 3a0aUU PASHBIX MUNOB, A MAKHCE 3A0a4lU NOBbIUEHHO
MpyoOHOCmU,

®  UCNONBL308aMb pa3Hble KpAmKUe 3anUcu KaKk MoOoenu meKCmos CIOACHbIX 3a0ad O
HOCMPOEHUs NOUCKOBOL CXeMbl U peuleHUsl 3a0ay,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ay (0m mpebosanus K yCi08Ulo
U om ycnosus K mpebo8anuio);

®  MO0enuposamv paccyiHcoeHus npu noucke peueHus 3a0a4 ¢ NOMowbo epag-cxemol,

®  gblOeNAMb IMANbL peuleHUs 3a0adu U COOepI’CAHUE KAt 0020 Imana,

®  UHMeEpnpemupo8ams BLIYUCIUMENbHBIE pe3VIbmamyvl 6 3a0aye, UCC1e008amb
NONYYeHHOoe peuleHue 3a0a4u,

®  QHAMUBUPOBATL  BCEBOZMOMNCHbIE —CUMYAYUU  B3AUMHO20  PACHOJONCEHUS  O8YX
00beKmMo8 U UMEeHeHUue UX XapaKmepucmux npu COBMECHmHOM OBUNCEHUU (CKOPOCMb, 8pems,
paccmosiHue) npu peutenuu 3a0ay Ha O8UdCeHUue 08YX 00beKmMO8 KAK 6 OOHOM, MaK U 8
NPOMUBONOJIOHNCHBIX HANPABLEHUSIX,

®  uccnedo8amsb 8CEB03MONCHbBIE CUMYAYUU NPU PeuleHUuy 3a0ad Ha O8UJICEHUEe NO pPekKe,
paccmampusams pasHvle CUCmemMbl Omcuema,

®  pewiams pasHOOOPa3Hble 3a0ayU «HA YACTIUY,

® pewams U 00OCHOBbLIBAMb C60€ peulenue 3a0ay (8vl0ensAmb MAMEMaAMuiecKyro
OCHOBY) HA HAXOJCOEHUe YACMU YUCIA U YUCIA NO €20 YACMU HA OCHO8Ee KOHKPEeMHO20 CMbLCIA
opodu;

®  0Cco3HaBamv U 0OBLACHAMb UOSHMUYHOCHb 3A0aY PA3HBIX MUNOS, CEA3bIBAIOWUX MPU
8eIUYUHBL (HA pabomy, HA NOKYNKU, HA O08UIICEHUe), 8bl0elAMmb MU GeIUUUHbL U OMHOUEHUS
MedHcoy HUMU, NPUMEHAMb UX NpU peueHuu 3a0ad, KOHCMPYuposamv cOOCMEeHHble 3a0adu
VKA3AHHBIX MUNOB.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  gblOenamb NpuU peuieHuu 3a0ay XapaxKmepucmuKky paccmMampusaemol 8 3aoaue
cumyayuu, OmiudHble OMm peaibHulX (me, om KOMOpbulX adCcmpazupos8anics), KOHCMpPYuposamas
HOBble CUMYAyuu ¢ Y4emoM SMUx Xapakmepucmux, 8 4ACMHOCMU, NPU peuleHuu 3a0ay Ha
KOHYEeHmMpayuu, y4yumoléams nIOMHOCMb 8eecmad;

®  pewiamv U KOHCMPYUPOB8AMb 3A0a4lU HA OCHOBE PACCMOMPEHUsL PEATbHbIX CUMY YU,
8 KOMopuvlx He mpedyemcsi MOUYHbIU 8bIYUCTUMETbHBIU Pe3yIbmam,

®  pewiams 3a0ayu Ha 0BUNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCYema.
Harasignasi reomeTpust
I'eomerpnueckue Gpurypsl

o [3enekams,  UHmMepnpemuposamv U  Hpeobpazosvieamv  UHGoOpMayuio - o
eeomempudeckux Queypax, npeocmasieHHyI0 Ha Yepmextcax,

®  uz0bOpadcamv usyuaemvie @ueypbl om pyKU U C HOMOWDBIO KOMNbIOMEPHLIX
UHCMPYMEHMOB.
HN3mepennsi v BLIYUCIEHUS

®  GLINOAHAMbL U3MepeHue ONUH, PACCMOAHUL, BeIUYUH Yel08, C NOMOWbIO
UHCMPYMEHMO8 015 USMEPEHUL ONUH U Y208,

®  BLIYUCTAMDL NIOWAOU NPAMOY2OTIbHUKOS, KBAOpAmos, 00beMbl NpPAMOY2ONbHbIX
napannenenuneoos, Kyoos.
B noBceHeBHOM KU3HHU U TIPU U3YYEHHHU JAPYTUX MPeEIMETOB:

®  GHIYUCTAMb PACCMOAHUL HA MECMHOCMU 6 CMAHOAPMHLIX CUMYAYUSX, HIOUWAOU
VUACKO8 NPAMOY20IbHOU (hopMbl, 00beMbl KOMHAM,

®  BBLINOAHAMb NPOCMeENUiUEe NOCMPOEHUS HA MECIHOCMU, He0OX00UMbLE 8 PealbHOU HCUSHU,

®  OYeHUBAMb PA3MeEPbl PEAbHbIX 00BLEKMO8 OKPYHCAIOUe20 MUPA.

Hcropust MaTeMaTUKH



J Xapaxmepuzoeamv 6K1a0 8bl0AIOWUXCA MAMEMAMUKOE 8 PA38UMUE MAMEMAMUKU
U UHBIX HAYYHBIX obnacmell.
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS B 7-9 Kiaccax /sl o0ecrnedeHus
BO3MOSKHOCTH YCIIEIIHOTO MPOJ0JIKEeHUsI 00pa3oBaHus HA 02a30BOM U YIiIy0JI€eHHOM
YPOBHSX
JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH

e  Onepuposams noOHAMUAMU: ONpeoeleHue, meopemd, aKcuomd, MHONCECHEO,
XapakmepucmuKu MHOHXCeCM8d, JJleMeHm MHOXCecmsd, nycmoe, KOHeuHoe U OecKOHeuHoe
MHOHCECMB0, NOOMHONCECMB0, NPUHAODIEHCHOCTb, BKII0UEHUe, PABEHCIBO MHONCECME,

®  U300padicamev MHONMCECMBA U OMHOUEHUE MHONCECIE C NOMOWDBIO KPY208 Jiliepa;

® onpedenamv  NPUHAONEHCHOCMb  DJIEMEHMA  MHONCeCmsy,  00beOUHeHUulo U
nepeceueHu0 MHOJICecms;

®  3a0a6amb MHOMCECMBO ¢ NOMOWbIO NEPEHUUCTIeHUS DIEMEHMO8, CI0BECHO20 ONUCAHUS,

® oOnepuposamv  NOHAMUAMU.  BbICKA3bIGAHUE,  UCMUHHOCMb U  JOJMCHOCHb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3bIGAHULl, ONepayuu HAO BbICKA3bIGAHUAMU. U, UIU, He,
VCII0BHbIE BbICKA3LIBAHUS (UMNAUKAYULL),

®  CmMpoums 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHULL.
B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  Ccmpoumbs YenouKu yMO3aKitOueHUll Ha OCHO8e UCNOIb308AHUS NPAGUIL IOUKIL,

®  UCNONL308AMb  MHOJNCECMBAd, ONepayuu ¢ MHONCeCm8amMu, Uux 2paguueckoe
npedcmasienue 0 ONUCAHUS PealbHbIX NPOYECCo8 U A6/IeHULL.
Yucaa

o Onepuposamv NOHAMUAMU: MHONCECHBO HAMYPAILHLIX YUCE]l, MHONCECMBO UeNblX
yucen, MHOMCECMBO PAYUOHANbHBIX YUCell, UPPAYUOHATbHOE YUCIO, KBAOPAMHbIU KOPEHb,
MHOIHCECBO OCUCBUMENbHBIX YUCE]l, 2eOMEMPUYECKas UHMEPNPemayus HamypaibHbiX, YelblX,
PAYUOHANBHBIX, OeliCIEUMEIbHBIX YUCE,

®  noHUMAamMb U 00BACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCA,

®  GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTEe C UCNONIb308AHUEM NPUEMO8 DAYUOHATLHBIX
BLIYUCTICHULL,

®  GLINOJHAMb OKPY2IleHUe PAYUOHANbHBIX YUCE] C 3A0AHHOU MOYHOCIbIO,

®  CpasHusamv payuUoOHAIbHbIE U UPPAYUOHATbHBIE YUCTA,

®  npedcmasiAmsb PayuoOHAIbHOE YUCLO 8 8UOe 0eCAMUUHOU OpooU

®  YNOpAO0OUUBAMb YUCIA, 3ANUCAHHBIE 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU;

o naxooumwv HOJ/[ u HOK uucen u ucnonv3oseams ux npu peulenuu 3a0ay.
B noBce1HeBHOM KU3HM ¥ TIPU U3YUYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb NPABUILA NPUOTIUNCEHHBIX 8bIYUCTECHULL NPU PeUleHUU NPAKMUYECKUX 3a0ay
U pewieHuly 3a0ay Opy2ux yueOHvlX npeomMemos;

®  GLINONHAMb CPAGHEHUe De3VIbMAmMo8 GbIYUCIeHUNl NPU pPeuleHUuU NpaKmuiecKux
3a0au, 8 MOM Yucjie NPUOTUNCEHHBIX BbIUUCTEHU;

® cocmasnams U OYEeHUBAMb YUCTI08bLE BLIPANCEHUS NPU PEULeHUU NPAKMUYECKUX 3A0aY
U 3a0a4 u3z Opyaux y4eOHvlX npeomemos;,

®  3anucvl@ams U OKPY2iAmb YUCTI08blE 3HAYEHUS PEANbHBIX GETUUUH C UCNONb308AHUEM
PA3HBIX CUCEM UBMEPEHUS.
ToxknecTBeHHBbIE PEOOPA3OBAHUSA

o  Onepuposamsb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, CmeneHu c
YenviM OmpuyamenbHulM noKasamenem,

®  GLINONHAMbL NPeobPA308aHUsL UYENbIX BbIPANXCEHUU: Oelcmeusi ¢ O0OHOUIeHAMU
(cnoowcenue, svluumaHue, YMHOMCEHUE), Oelcmeuss ¢ MHO20UIeHAMU (ClodceHue, 8bldumanue,
VMHOdMCEHUe);



®  GLINONHAMb PA3NONHCEHUE MHO2OUNEHO8 HA MHOMCUMeENU OOHUM U3 CHOCODO08:
BbIHECeHUe 3a CKOOKY, SPYNNUPOBKA, UCHONb308AHUE POPMYT COKPAUWECHHO2O YMHONCEHUSL,

®  guIdenamsb K8aopam CyMmbl U pA3HOCMU 0OHOUNEHO8;

®  PACKNAObIBAMb HA MHONCUMENU KBAOPAMHbIUL MPEXUieH,

®  GLINOAHAMbL NPeoOPA3Z0BAHUS  BLIPANCEHUL, COOEPHCAUUX CMEeNneHUu ¢ YeablMu
OMPUYAMENbHBIMU  NOKA3AMENAMU, NepexoOums om 3anucu 6 6ude CMeneHu ¢ Yeibim
ompuyamenbHblM NOKA3amenem K 3anucu 8 guoe opoou;

®  GLINOAHAMbL NPeodPa308aHusi OPOOHO-PAYUOHANLHLIX BbIPANCEHUU: COKpAWeHUe
Opobell, npusedenue aneedpaureckux opodetl Kk 0ouemy 3HameHameno, Cl0AHceHue, YMHOICeHUe,
OenleHue aneebpauyeckux opodeil, 8036e0eHue aneedpauieckol Opoou 8 HamMmypaIbHyO U Yeayio
OMPUYAMENbHYIO CIeNneHb,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX KBAOPAMHbIE KOPHU,

®  guidenamb KBAOPam CyMMbl UIU PAZHOCMU OBVUIIEHA 8 BbIPANCEHUSIX, COOePHCAUJUX
K8a0pammubvle KOpHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX MOOYTb.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  BLINOAHAMb NPEOOPA30BAHUA U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

®  GLINOAHAMbL NPeoOPA306AHUs ANCeOPAUUECKUX BbIPAJICEHUN NPU peuleHuu 3a0ay
Opyaux yueOHbvlx npeomemos.
YpaBHeHUsI 1 HEPABEHCTBA

o  Onepuposame NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEeHb YPAGHEHUs, peuleHue
HepPAaseHCcmeda, PAGHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus YpaeHeHus (HepaseHcmad,
cucmembl YpagHeHUll Ul HEPABEHCME);

®  pewams JUHEUHblE YPAGHEHUs U YPABHEHUs, C800UMble K JTUHEUHbIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA306AHUIL,

®  peuams K8AOpaAMHble YPABHEHUS U YPABHEHUs, CBOOUMbLE K KBAOPAMMHBIM C NOMOUWbIO
MOACOECMBEHHBIX NPEOOPA306AHUIL,

®  pewamsb OpOOHO-TUHEUHbLE YPABHEHUS,

® pewamv npocmetiuiue  UPPAYUOHANbHBIE — VPAGHEHUS — 6UOA f(x)=a ,
JE(x)=a(x);
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®  pewams ypaghenus suda X =4d,

®  pewams YpasHeHUs CNOCOOOM PA3LONCEHUS HA MHONCUMENU U 3AMeHbl NePEMEHHOU,

®  UCNONB308AMb MEMOO UHMEPBANIO8 O/l PEUleHUs. Yeablx U OPOOHO-PAYUOHATLHBIX
HepaseHcma;

®  pewams IuHelHble YPAGHEHUS U HEPABCHCEA C NAPAMEMPAMU,

®  pewams HeCNO0NHCHbIE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

®  peuwlams HeCNONHCHbIE CUCTNEMbL TUHEUHBIX YPAGHEHULL C NApaAMempamu,

®  peuwams HeCO0NHCHbIE YPABGHEHUS 8 YENbIX YUCTAX.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® cocmasenamb U peulamv JUHElHble U K8AOPAmHbvle YPAGHEeHUs, VPAGHEeHUs, K HUM
c800AWUeCs, CUCMeMbl TUHEUHbIX YPAGHEHUN, HEPABEHCME NPU PeueHUU 3a0ay OpY2ux yueOHbIX
npeomemos;

®  GLINOAHAMbL OYEHKY NPABOON0000Us pe3yIbmamos, NOAYYAeMblX NpU peuleHuu
JIUHENHBIX U K8AOPAMHBIX YPAGHEHUU U CUCIEM IUHELIHbIX YPAGHEHULL U HePABEeHCIE NPU PeueHUU
3a0a4 Opyaux yueOHbIX NPeOMemos,

®  guIbUpamb coomeemcmeaylowue YpasHeHus, HepaseHCmed UlU Ux cucmemvl OJis
COCMABIEHUSL MAMEMAMUYECKOU MOOeNU 3a0AHHOU PealbHOU CUMYAYUU UTU NPUKIAOHOU 3A0aYU,




®  yMemb UHMEPNPEemupo8ams NOJIYYEeHHbll NPU PeeHUU YPaGHeHUs, HePpA8eHCEa Ul
cucmembl pe3yibmam 6 KOHMeKCcme 3a0aHHOU PealbHOU CUMYayuu Uil NPUKIAOHOU 3a0au.
DOyHKIUUHA

o  Onepuposamv RNOHAMUAMU: DYHKYUOHAIbHAS 3AGUCUMOCTb, (DYHKYUS, 2paguk
@dyHKyuu, cnocodwvl 3a0anus GyHKyuu, apeymenm u 3Ha4eHue GyHKkyuu, 0oiacmes onpeoeieHus u
MHOJICECMBO  3HAYEHUl  (DYHKYyuu, HyIu QYHKYuy, npoMeiCcymKu 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb (YYHKYUU, YeMHOCMb/HeUemHOCIb OYHKYUU,

o cmpoumsb  epaguKku  JIUHEUHOL, K8AOpamuunou  (yHKyu, obpamuol
NPONOPYUOHAILHOCTU, (PYHKYUU 6UOA: Y = A+ %, y =%, y=x, y=|x;

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeodpa308aHus epapura
ymxyuu Y=Ff(X) ons nocmpoenus epagpuxos pynxyuii y = af (kx+b)+c ;

®  cocmasnsims YpaeHeHus NpsAMOU N0 3A0AHHLIM YCI0BUAM: NPoxXooaujeli yepes 0ge
MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOX00siujell Yepe3 OaHHYI0 MOUKY U NAPALIENbHOU OAHHOU
NpAMOU,

® uccrnedogamsv QYHKYUIO No ee cpaguxy;

®  HAXOO0UMb MHOJNCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSIHCMEA,
MOHOMOHHOCIMU KEAOPAMUYHOU (DYHKYULL,

®  onepuposamv NOHAMUAMU: NOCIE008AMENbHOCHb, APUPMEMUIecKas npospeccus,
2eoMempuieckas npoepeccust;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPULECKYIO NPOSPECCUIO.

B noBceHeBHOI ;KM3HHU M NPU U3YYE€HHH IPYTHX NPEeAMETOB:

*  ULIIOCMPUPOBANb C NOMOWBIO ePAPUKA PEeAbHYI0 3A8UCUMOCHb UL NPOYECC NO UX
XapakxmepucmuKam,

®  UCNONBL308AMb CEOUCMBA U SPAPUK K8AOPAMUUHOU (YHKYUU NPU pelleHUU 3a0ad U3
Opyeux yueOHbIX npeomMemos.

TexkcroBbIe 321244

e Pewamb npocmole U C10H#CHbIE 3a0A4U PAZHBIX MUNOS, A MAKA’CE 3A0aUl NOBIUEHHOL
MpyoHOCmu,

®  UCNONL308aMb PA3HbIE KPAMKUE 3aNUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay OJist
ROCMPOeHUsl NOUCKOBOU CXeMbl U PeuleHUst 3a0ay,

®  paziuuames Mooeib meKcma u Mooeib peuenus 3a0a4u, KOHCMpPYyupoeams K 0OHOL
MOOenu peulenust HeCI10HCHOU 3a0ayu pazHble MOOenU meKcma 3a0adu;

®  3HaAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ay (om mpebo8anusi K YCi108UI0
U om ycno8ust K mpebo8anuio);

®  MOOenUpO8amb PACCYICOCHUsL NPU NOUCKE PEUeHUst 340ay ¢ NOMOWbIO 2Ppag-cxembl,

®  gblOeNAMb IMANBL PeUleHUs 3a0aiU U COOePIHCAHUE KAH 020 IManda;

*  yMemb 8bIOUPAMb ONMUMALLHBIL MmO PeuweHUss 3a0ayu U 0CO3HABAMb 6blOOD
Memooa, paccmMampugams pa3iuyHvle Memoobl, HAXO0O0UMb pa3Hble peuleHus 3a0ayu, eciu
B03MOJICHO,

®  AQHAIU3UPOBAMb 3aMPYOHEHUs NPU PEUUEHUU 3a0ay,

®  GLINOJHAMb PA3IUYHBIE NPEOOPA308AHUL NPEONONHCEHHOU 3a0ayu, KOHCMPYUposams
HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie oOpamHule;

®  UHMEpPNpemuposams GbIYUCIUMENbHbIE pe3yabmambsl 8 3adave, UCCLe008amb
HOJYYEHHOe peuenue 3a0a4l;

®  QHATUBUPOBATL  BCEBOZMONCHbIE —CUMYAYUU  B3AUMHO20  PACNOJIONCEHUS  O8YX
00beKMO8 U U3MEHeHUe UX XAPAKMePUCmuK npu COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMs,
paccmosiHue) npu peuteHuu 3a0ay Ha O8UdceHue 08YX 00beKmMO8 KAK 6 OOHOM, MaK U 8
NPOMUBONONIONCHBIX HANPABTICHUSIX,
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®  UCCe008amb 8CEBO3MONCHBIE CUMYAYUU NPU PeUleHUlU 3a0a4 Ha 08UdCeHUe No peke,
paccmampusams pasHvle CUCMeMbl OMc4ema,

®  pewams pasHoOOPAa3Hble 3a0ayU KHA YACTIUY,

®  pewams U 000CHOBbLIBAMb C80€ peulenue 3a0ay (8vl0eNsAMb MAMEMAMUUECKYIO
OCHOBY) HA HAXOJCOEHUE YACTU YUCAA U YUCIA NO €20 YACU HA OCHO8E KOHKPEMHO20 CMbICIA
opoou;

®  0CO3HABAMb U OOBACHAMb UOCHMUYHOCb 3A0AY PA3HBIX MUNOE, CEA3bIBAIUIUX MPU
BeUUUHbL (HA pabomy, HA NOKYNKU, HA O8UdCEHUE), 8blOeNsIMb MU BeIUUUHbL U OMHOUEHUS
MedNcOy HUMU, NPUMEHSIMb UX NpU peueHul 3a0ay, KOHCMpYyuposams cOOCMEeHHble 3a0ay
VKA3AHHBIX MUNOB;

®  grademb OCHOBHBIMU MEMOOAMU PEUEHUS 3a0a4 HA CMECU, CNIABbL, KOHYSHMPAYUU,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUC]Ie, CLONCHbLE NPOYEHMbL ¢ 0O0CHOBAHUEM,
UCNONL3YS pasHble CNOCOObL;

®  pewams jo2udecKue 3a0ayu Pa3HbIMU CNOCODAMU, 8 MOM YUCTe, ¢ 08YMsL OIOKAMU U
¢ mpems O10KaMu OAHHBIX C NOMOWbLIO MAOIUY,

® pewams 3a0a4u NO KOMOUHAMOPUKe U Meopuu BeposimMHOCMell HA OCHO8e
UCNONIL30BAHUS UZYYEHHBIX MEMOO08 U 0O0CHOBLLBAMb PeuleHUe,

®  pewams HeClONCHbIE 3a0ayU N0 MAMEMamu4eckol CIMamucmuKe;

®  0snademb OCHOBHBIMU MEMOOAMU PEUEHUS. CIONCEMHBIX 3a0ay. apu@dmemuyecKull,
aneebpauveckuil, nepedbop 6apuUanmos, 2eoMempuiecKull, 2pauueckuil, NPUMEHsIMb UX 6 HOBbIX
1O CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.
B noBceaHeBHOI1 ;KM3HU ¥ IPU U3YYE€HHH JPYTUX MPEAMETOB:

®  gbloenAmb NpU peuieHul 3a0ay XapaxKmepucmuKky paccmMampueaemol 8 3aoaue
cumyayuu, OMaU4Hble OMm peaibHuIX (Mme, om KOMOpPulX AOCMpacuposaiuch), KOHCMpyuposams
HOBble CUMyayuu C Y4emoM 3Mux Xapakmepucmuk, 8 YACMHOCMU, NPU PeueHuu 3a0ay Ha
KOHYEeHMpayuu, y4umsléams NIOMHOCHb 8eecmad;

®  pewams u KOHCMPYUPOBAMsb 3a0aul HA OCHOBE PACCMOMPEHUSL PEAIbHBIX CUMYAyull,
6 KOMOpbIX He mpedyemcsi MOUHbLU 8bIYUCTUMENbHBII PE3YIbmam,

®  pewams 3a0ayu Ha 08UICEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCYemd.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

o  Onepuposamv HOHAMUAMU: CMOAOUAMbBlE U KpPYeosble Oudspammul, Mmadauywl
O0aHHbIX, cpedHee apupmemuueckoe, Meouara, Hauborvuee U HauMeHbUulee 3SHAYeHUs 8bl00PKU,
pazmax ebloopKu, OUCHepCUsi U CMAHOApMHOe OMKIOHEeHUE, CLYYAUHASI USMEHUUBOCHb,

®  u3BNeKAmMb UHGPOPMAYUIO, NPEOCMABNIEHHYI0 8 MAOAUYAX, HA OUACPAMMAX, 2paAPUKax;,

® cocmasisms mabauysl, CMPoOUms OUAZPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv HNOHAMUAMU: DAKMOPUAT YUCIA, NEePEeCMAHO8KU U COYeMmAaHus,
mpeyeonvhuk Ilackans,

®  NPUMEHIMb NPABGUILO NPOU3BEOEHUs NPU PEUEHUU KOMOUHAMOPHBIX 3a0al,;

®  onepupogamv NOHAMUAMU: CHYYAUHLIL ONbIM, CAYYAUHBIL 6blOOp, UCHBIMAHUE,
NeMeHmapHoe CiyyailHoe codvimue (Ucxoo), Kiaccuieckoe onpeoeienue GeposimHOCmU
CYYAUHO20 COObIMUSL, ONEPayUU HAO CLYYAUHBIMU COOLIMUSIMU,

®  npedcmasiamov UHGOPMAYUIO ¢ NOMOWDBIO KpYy208 Diliepa;

®  pewams 3a0a4u HA BbIYUCTEHUE 8ePOSIMHOCIIU C NOOCUEMOM KOIUYeCmed 8apuaHnos
€ NOMOWbIO KOMOUHAMOPUKU.
B noBce1HeBHOM KU3HHU M NIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  uzsIEKAMD, UHmMepnpemuposamy u npeodpaz06vleams ungopmayuro,
npeoCmasieHnylo 6 madauyax, Ha OuazpamMmax, 2epapukax, Ompajicawyio Cceoucmea u
XapaxkmepucmuKkuy peaibHulX NpoYeccos U A6NeHUl;

®  onpedensimvb CMAMUCMUYECKUE XAPAKMEPUCMUKU  8blOOPOK Nno  mabauyam,
ouazpammam, epaguram, 8bINOIHIMb CPAGHEHUE 8 3ABUCUMOCTIU OM Yelu PeuleHUsl 3a0ayl;
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®  OYeHUBAMb 8EPOSIMHOCTNG PEAlbHbIX COOLIMULL U SGEHU.
I'eomeTpuueckue purypnbi

e Onepuposamb NOHAMUAMU 2EOMEMPUYECKUX Puayp;

®  u36leKAmMb,  UHMEPNPemuposams U  Npeobpasoevieamv — UH@opmayuro o
eeomempuieckux ueypax, npedcmasienHyIo Ha 4epmexcax,

®  npumMeHAmb 2eomempuueckue ¢axkmsl OJisl peuleHus 3a0ay, 6 MmMOM HUcie,
Npeonoa2aruux HecKOJIbKO Ua208 peuleHusl;

*  gopmyruposeamv 6 NPOCMEUUUX CTYYAAX CBOUCMBA U NPUSHAKU (Ueyp,

®  00KA3bIBANb 2€0MEMPUYECKUe YMBEPIHCOCHUSL,

® grademb CMAHOAPMHOU Kidccuguxkayuell NIOCKUX @ueyp (MpeyeorbHUKos u
Yemulpexy20ibHUKOB).
B noBceiHeBHOM KU3HM U TIPU U3YYEHUH APYTUX MPEIMETOB:

®  UCNONL308AMb  CBOUCMBA  2eOMempuyeckux uayp 01a  peuleHus  3a0ay
NPAKMUYECKO20 XapaKkmepa U 3a0ad U3 CMENCHbIX OUCYUNIUH.
OTHOIEeHUs

o  Onepuposamv NOHAMUAMU. pABeHCME0 ¢uayp, pasHvle @ueypvl, pPaseHCmeo
MPey2oNbHUKOS, NAPALIEIbHOCb NPAMbIX, NEePNEeHOUKYIAPHOCIL NPSAMBIX, Velbl Medcoy
NPSMbIMU, NePREHOUKYIAD, HAKIOHHAS, NPOoeKyust, no0obue guyp, nodobHbvle hucypol, NOO0OHbIE
Mpey2oNbHUKU,

®  npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX Npu
peuieHuu 3a0a4,

®  Xapakmepuzoeamv G3AUMHOE DACNONONCEHUEe NPAMOU U  OKPYICHOCMU, O08)YX
OKpYJHCHOCMELL.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONBL308aMb OMHOUEHUS OIS pelleHUs 3a0ay, 603HUKAIOWUX 8 PealbHOU HCUSHUL.
HN3mepenusi u BbIYUCIEHUS

e  Onepuposamv npedCmMasieHUsMU O OAUHe, NIOWAOU, 00beme KaK BelUYUHAMU.
Ipumenamo meopemy Ilugpacopa, gpopmynvl niowaou, odbvema npu peuieHuy MHO2OUAL08bIX
3a0ay, 8 KOMOpPbvIX He 8ce OaHHble NPeOCMAaBleHbl I8HO, d MPeOYIOm B8bIYUCTIeHUL, ONepUpPo8ans
bosee WUPOKUM KOTUYECBOM DOPMYIL ONUHbL, NIOWAOU, 0O0bEMA, BLIYUCTAMb XAPAKMEPUCTUKU
KOMOuHayuti ¢gueyp (OKpyscHocmell U MHO20)20JbHUKOB) BbIYUCTIAMb DPACCMOAHUS MENCOY
Queypamu, npumensms mpuecoHomempuyeckue Gopmynvl OJisl GbIYUCIEHUU 8 OO0Jlee CIONCHBIX
CILYYAsx, nPOBOOUMb BbIYUCTIEHUS HA OCHOBE PABHOBENUKOCMU U PAGHOCOCMABIEHHOCMUL,

®  1POBOOUMb NPOCMbIE BLIYUCTICHUS HA 00bEMHBIX MeNax,

*  ¢opmynuposams 3a0auu Ha GvluUCIeHUe OIUH, niowaoel U 00beMOo8 U peulams ux.
B noBceHeBHOM KU3HHU M TIPH U3YYEHUHU APYTUX MPEIMETOB:

®  1POBOOUMD GbIUUCIEHUS HA MECIHOCTU,

®  npuMeHAmMb GOPMYIbl NPU BLIYUCIEHUSAX 8 CMENHCHLIX YYEOHbIX npeoMemax, 6
OKpydHrcaroujeli OeticmeumenbHOCm.
I'eomeTpruyeckue nocrpoeHust

o /300pasicamsv ceomempuyeckue Gpuaypvl no meKkcmogomy U CUMEOIbHOMY ONUCAHUIO,

®  c80000HO ONEPUPOBAMb YEPMEHCHBIMU UHCTPYMEHMAMU 8 HECTONHCHBIX CTIYYASX,

®  GLINONHAMb NOCMPOEHUS MPEY2OIbHUKOS, NPUMEHAMb  OMmOelbHble Memoobl
NOCMPOEHUL YUPKYIeM U JTUHEUKOU U NPO8oOUMb npocmeuluiue UCCie008aHUs YUCIA peueHUll,

®  u300padcames munogvie NIOCKue puaypuvl u 006veMHble meida ¢ NOMOWbIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCIMPYMEHMOS.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

®  GLINOAHAMb NpOCMelue NOCMPOeHUs HA MeCMHOCMU, HeoOXo00umble 8 pednbHOl
HCUBHU,

®  OyeHusamv pasmepuvl peaibHbIX 00BLEKMO8 OKPYHCAIOUIe20 MUPA.
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IIpeoOpa3oBanus

e  Onepuposamv nouamuem OBUdCEHU U NpeodPaA30sanusi noooodus, 61acens
npuemamu NnoCmpoeHuss @ueyp ¢ UCNOIb308aHUEM OBUICEHUU U Npeobpa3z0éanuli noooodus,
NPUMEHAMb NOJIYYEeHHble 3HAHUS U ONbIM NOCMPOEHUL 8 CMENCHbIX NpeoMemax U 8 peaibHulX
CUMYAYUAX OKPYHCAIOUIe20 MUpa,

e cmpoumbs Gueypy, no0oOHYIO OAHHOU, NOJIBL30BAMBCA CEOUCMBAMU NOOOOUS O
000CHOBAHUSL C8OUCME hucyp;

®  NpUMEHAMb CBOUCMBA OBUMNCEHUU O]l NPOBEOeHUs Npocmenuux 0060CHOBAHUL
ceoticma ghuzyp.
B noBceiHeBHO KU3HM U NIPM U3YYEHHHU APYTUX NMPeIMETOB:

®  NpUMEHAMb CEOUCMBA OBUNCEHUU U NPUMEHIMb No00due 01 NOCMPOeHUll U
BbIYUCTEHULL.
BekTOopbl M KOOPAUHATHI HA MJIOCKOCTH

o  Onepuposamb NOHAMUAMU BEKMOP, CYMMA, DPA3HOCMb BEKMOPO8, NpOU3Ee0eHuUe
8EKMOPA HA YUCTIO, V20T MeNCOY 8eKMOPAMU, CKANAPHOE NPOU3BEOEHUE BEKMOPO8, KOOPOUHAMbL
HA NI0CKOCMU, KOOPOUHAMbBI 8eKMOPA,

®  GLINONHAMbL OeUCMBUsl HAO BEeKMOpaAMU (Clodcenue, 8bluUMAHUe, YMHONMCEHUE HA
YUCTI0), BLIUUCTIAMb CKATISIPHOE NPOU3BEOeHUe, ONPeoeamb 8 NPOCMENUUUX CLYUAsX Y20l MeHCOy
BEKMOpAMU, BbINOJIHAMb PA3N0NCEHUE 8eKMOpA HA COCMAGIAowue, NPUMeHsIMb NOJYYeHHble
3HaHUs 8 pu3uKe, NONBL308AMbCSA (POPMYIOU BLIYUCIEHUS PACCMOAHUL MeHCOYy MOYKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPABHEHUA ucyp 01 peueHus 3a0a4;

®  NpUMEHAMb 6eKMOpbl U KOOPOUHAMbL Ol PEUuleHUs 2eoMempuyeckux 3a0ai Ha
8blUUCTeHUE ONUH, Y2Tl08.
B noBce1HeBHOM KU3HHU M IPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONBL308aMb NOHAMUSL 8EKMOPO8 U KOOPOUHAm OJisl peuleHus 3aoay no ¢usuxe,
eeozpaghuu u Opyaum yueoOHviM npeomMeman.
HcTopusi MaTeMaTHKH

o  Xapaxmepuzosamo 6KIAO 8bl0AIOWUXC MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX oOacmell,

®  nOHUMAMb Polb Mamemamuxu 6 pazsumuu Poccuu.
MeTtoabl MATEMATHKH

o Ucnonv3ys usyueHmHvle Memoovl, NpoOOUmMb  O00KA3AMeNbCMB0,  GbINOJHAMb
onposepaicenue;

®  gblOUpamMb U3VUEeHHble MemOoObl U UX KOMOUHAYUU O]l peuleHuss MamemMamuieckux
3a0au,

®  UCNONBL308AMb MamemMamudeckue 3HAHUs 018 ONUCAHUAL 3AKOHOMEpPHOCmel 8
OKpydHrcaroujeli 0eticmeumenbHOCmuy U NPOU38e0eHUsIX UCKYCCMEd;

®  npumMeHAmb  HNpocmenuiue - NpocpamMMHvle  Cpeocmea - U - 9NeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU MAMeMamu4ecKux 3a0ay.
BpInyCKHUK MOJYYHUT BO3MOKHOCTH HAy4YuThcsl B 7-9 Kiaccax Ui YCHELIHOIO
NPOAOJKeHUsI 00pa30BaHus HA YIJIy0JIeHHOM YPOBHe
JJIeMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

e  (C600600HO onepupo8amv NOHAMUAMU: MHONICECMBO, XAPAKMEPUCMUKU MHONCECMEA,
9/leMeHm  MHOMCecmeda, mnycmoe, KOHEUHOe U OeCcKOHeYHOe MHONICeCMBO, NOOMHOICECMBO,
NPUHAOTIEHCHOCb, BKIIOYEHUE, PABEHCIBO MHOMCECMS, CNOCODbI 3A0aHUe MHOMCECm8d,

®  300a8amb MHONCECMBA PA3HBLIMU CHOCODAMU,

®  1PoBepAmMb 8bINOIHEHUE XAPAKMEPUCTNIULECKO20 CEOUCNEA MHOMCECMEBA,

®  c80000HO Onepupo8amv NOHAMUAMU. 6bICKA3bIGAHUE, UCTUHHOCMb U JIONCHOCMb
BbICKA3BIBAHUS, CLOJNCHBIE U NPOCMblE BbICKA3LIBANUS, OMPUYAHUE 8bICKA3bIBAHUL, UCMUHHOCTb
U JIOHCHOCMb YMBEPHCOEHUS U €20 OMPUYAHUS, ONepayuu HAo GblCKA3LIGAHUAMU: U, WU, He;
VC08HbIE BbICKA3LIGAHUS (UMNAUKAYUL),
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®  CcmMpoums 8bICKA3bIBAHUSA C UCNONIL308AHUEM 3AKOHO8 AN12e0Pbl 8bICKA3bIGAHU.
B noBceiHeBHOM KU3HM M NIPH U3YYEHHUH APYTUX NPeIMETOB:

®  CmMpoumb paccyicoeHuss Ha OCHO8e UCNOb308AHUSA NPABUT IOUKU,

®  UCNONL306AMb  MHOMCECMBd, ONepayuu ¢ MHOMXCeCmeamu, ux epaguueckoe
npeocmasienue Ons ONUCAHUSL PeasibHblX NPOYecco8 U AGNeHUU, Npu peuleHuu 3a0ay Opyaux
VUeOHbIX NPeOMemos.
Yucaa

e (CB00600HO onepuposamv  NOHAMUAMU:  HAMYPATbHOE  YUCLO,  MHONMCECEO
HamypanibHuIX YUcel, yenoe YUcio, MHONICeCmso Yelvlx Yucei, 00bIKHO8eHHAs Opobb, 0ecAMUYHAS
0pobb, CMeWaHHoe HYUCIO, PAYUOHAIbHOE YUCLO, MHOMCECBO PAYUOHANbHLIX —HuUcell,
UPPAYUOHATIbHOE — YUCTIO, KOPEeHb CMeneHu n, OelcmeUmMenbHoe YUCIO, MHOMCECE0
0elcCmeUmMenbHblX — YUcCel,  2e0MempuyecKas  UHmepnpemayus  HAmypaibHblX,  Yeblx,
DPAYUOHATILHBIX, OUCMBUMENbHBIX YUCE]L;

®  NOHUMAMb U OOBACHAMb PAZHULY MENHCOY NOZUYUOHHOU U HENOZUYUOHHOU CUCEMAaMU
3anucu yucei;

®  1epesooums YUCIA U3 OOHOU CUCTEMbL 3aNUCU (CUCMEMbl CHUCTIEHUS) 8 OPY2YIO;

®  00Ka3bI8AMb U UCNOAL308AMb NPU3HAKU Oeaumocmuua 2,4, 8, 5, 3, 6, 9, 10, 11 cymmsi
U npousseoeHUs Yucen npu 8bINOJIHEeHUU 8bIYUCTEHUL U peuleHUU 3a0a4;

®  GLINOJHAMbL OKpY2lleHUe pPAYUOHANLHLIX U UPPAYUOHATbHBIX YUcel C 3A0AHHOU
MOYHOCMbBIO;

®  CcpasHusamv OelcmeumenbHble YUCIA PASHLIMU CROCOOAMU,

®  YNOpAO0OUUBAMb YUCIA, 3ANUCAHHblE 8 8UOe OOLIKHOBEHHOU U 0ecAmuyHou O0poou,
yucna, 3anUcantble ¢ UCHONb308AHUEM APUPMEMULEeCcK020 K8AOPAMHO20 KOPHS, KOPHell CIeneHu
bonvute 2,

e naxooumv HOJ/[ u HOK uucen pasnvimu cnocobamu u Ucnonb308ams ux npu peulenuu
3a0au,

®  GLINONHAMbL  BbIYUCIEHU U  NPeoOPA308aHUS  BbIPANCEHUL,  COOEPHCAUIUX
Oelicmeumenvhvie YUCILA, 8 MOM YUCIe KOPHU HAMYPATbHbIX CeneHel.
B noBce1HeBHOM KU3HHU ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  GLINONHAMbL U 0DBACHAMb Pe3yIbmamvl CPAGHEHUsT Pe3VIbmamos SblUUCIeHULl npu
peutenuy npaKmuyecKux 3a0ad, 8 mom qucie NPUOIUNCEHHBIX 8bIYUCTEHUL, UCNOIb3YS paA3Hble
Cnocobbl cpagHeHull;

®  3anucvl@amv, CPABHUBAMb, OKPY2IAMb YUCI08ble OAHHbIE PEealbHbIX BelUYUH C
UCNONIL30BAHUEM DASHBIX CUCTNEM USMEPEHUSL,

®  cocmasnams U OYEHUBAMb PAHbIMU CNOCOOAMU YUCTIO8bIE BbIPANCEHUS NPU PEeUleHUU
NPAKMUYECKUX 3a0a4 U 3a0ay u3 opyeux y4eOHuix npeomemos.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

o (CB800O0OHO onepupo8amv NOHAMUAMU CIENeHU C YelblM U OPOOHBLM noKazamenem;

®  GLINOAHAMbL O0OKA3AMENbCMBO CEOUCME CMeneHu ¢ YerbiMu U  OpOOHbIMU
noKasamensamu;

®  Onepuposamv NOHAMUAMU «OOHOUNEHY, «MHO20UNIeH)», «MHO20YleH C OOHOU
NepeMeHHOU», «MHO20YNeH C HEeCKONbKUMU NepPeMEeHHbIMUY, KOd(pduyuenmvl MHO20YNEHa,
«CMAanOapmHuas 3anuco MHO204JeHA», CMeneHb 00HOUNEHA U MHO2OUNEHA,

®  cB0000HO 61ademb npuemamu npeoopa3oeaHuss Yeavix U OpPOOHO-PAYUOHANLHBIX
BbIPANHCEHULL,

®  GLINOIHAMb PA3NONCEHUE MHOSOUNIEHO8 HA MHOMCUMENU PA3ZHbIMU CROCobamu, c
UCNONIL30BAHUEM KOMOUHAYUL PA3TUYHBIX NPUEMOS,

®  ucnonwvzoeams meopemy Buema u meopemy, oopamnyio meopeme Buema, 01 noucka
KOpHell K8a0pamuo20 mpexyiena u 0Jis peuweHus 3a0ay, 8 mom yucie 3a0ad ¢ napamempamu Ha
0CHOBe K8AOPAMHO20 MPEXYIeHa,

®  BLINOAHAMb OeleHUe MHO2OYLEHA HA MHO2OUIeH C OCMAMKOM,
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®  Joxazvieamv C8OUCMBA KBAOPAMHBIX KOPHell U KOPHeU CIeneHu n,

®  BLINOIHAMb NPEOOPAZ0BAHUSL BBIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIE KOPHU, KOPHU
cmenenu N,

®  CB0000HO  Onepuposamb  NOHAMUAMU  «MONCOECMBO»,  «MOANCOECME0  Ha
MHOJICECMBE), KMOAHCOECMBEHHOE NPeoOPaA308aAHUEY,

®  GLINOAHAMb PA3IUYHbIE NPeoOPA308AHUS.  BLIPANCEHUL, COOEPACAUX MOOYIU.

(=) =
B noBceiHeBHO KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

®  BLINOIHAMb NPeoOPA306aAHUsL U OCUCmBUsL ¢ OYKBEHHbIMU BbIPANCCHUAMU, YUCTOBbLE
KO3¢hghuyuenmol KOMopwix 3anuUcansvl 8 CMAaAHOAPMHOM BUOE,

®  BLINOAHAMb NPEoOPA308AHUA PAYUOHATILHBIX BLIPANCEHUL NPU PEULeHUU 3A0aY OPYeUX
YueOHbIX npeomemos;

®  BLINONHAMb NPOBEPKY NPABOONOO00OUS PUIUUECKUX U XUMUYECKUX POPMYT HA OCHOBE
CPABHEHUsL pA3MePHOCIel U 8AJIeHMHOCELL.
YpaBHeHUsI 1 HEPABEHCTBA

o (C60000HO oOnepuposamv NOHAMUAMU: VPABHEHUE, HEPABEHCMEBO, DPABHOCUTbHbLE
VPABHEHUs! U HePABEHCMEA, YPABHEHUe, AGIAIOUEeCst CIe0CmBUeM 0py2020 YPAGHEHUsL, YPAGHEHUs,
PABHOCUNbHBLE HA MHOXCECBE, PABHOCUNbHBLE NPe0OPA308aAHUS YPABHEHULL,

®  pewams pasuvie 6UObl YPAGHEHUN U HEPABCHCMSE U UX CUCMEM, 6 MOM Hucie
HeKkomopuvle ypasHerus 3 u 4 cmeneneti, OpOOHO-pAYUOHATbHBLE U UPPAYUOHATbHDLE,

®  3namb meopemy Buema ons ypaenenuii cmenenu eviuie 6mopoti;

®  NIOHUMAMb CMbICL MeopeM O PABHOCUIbHBIX U HePABHOCUNILHBIX NPeodpa3068aHusx
VPABHEHUIL U yMemb UX OOKA3bI8ANb,

®  gnademsv pazHbIMU MEMOOAMU peuleHUs YPAGHEeHUll, HePABeHCIE U UX CUCTEM, YMemb
8b10UpamMb Memoo peuteHus U 060CHOBbIBAMb CBOLL 8bIOOD,

®  UCNONBL308aAMb MENMOO UHMEPBATIO8 OISl PeUleHUsl HEPABEHCMS, 8 MOM YUcie OPOOHO-
PAYUOHATLHBIX U BKIIOUAIOWUX 8 CeO51 UPPAYUOHAIbHBLE BbIPAICEHUSL,

®  pewams ancedpauyecKue YpagHeHus: U HepaseHCMada U UX CUCeMbl ¢ NApAMempamu
aneebpauyeckum u epauieckum memooamu,

®  gnademv pa3HLIMU MEMOOAMU OOKA3AMENbCMEA HEPABCHCE,

®  peulams yPasHeHUs 8 YEblX YUCLAX,

® u300padicamev  MHOJCECMSA  HA  NIOCKOCMU,  3a0asaemvie  YPAGHEHUIMU,
HepaseHCcmeamu U ux CUCeMamu.
B noBceiHeBHOM KU3HM ¥ TIPU U3YYEHHHU APYTUX NMPeIMETOB:

® cocmasnams U peulams YPAaeHeHUsl, HepaBeHCmed, Ux CUCmeMbl NPU peueHuu 3a0ay
Opyeux yueOHblX nPpeomMemos,

®  GLINOAHAMbL OYEHKY NPABOON0000Us. pe3yIbmamos, NOAVYAeMbIX NPU  pPeuleHUU
PA3IUYHbIX YPAGHEHUl, HEPABeHCME U UX CUCMeM Npu peuleHuu 3a0ay Opyux yueOHbIX
npeomemos;

® cocmasenams U peulamv YPAagHeHUs U HepageHcmed ¢ napamempamu npu peuleHuu
3a0ay Opyaux y4eOHvIX NPeoMemos;

® cocmasiams ypasHeHue, HepAGeHCMBO UU UX CUCIEMY, ONUCHIBAIOUWUE PealbHYIO
CUMYayuio Uil NPUKIAOHYI0 3a0ayy, UHMEPNPEemuposams NOLYYEHHbLE PE3)TbIMaAmbl.
Dyukyuu

o (C80000HO Onepuposamv NOHAMUAMIU: 3ABUCUMOCTb, PYHKYUOHATLHAS 3A8UCUMOCTD,
3a8UCUMAs U HE3A8UCUMAS NepeMeHHble, DYHKYUA, CnOCoObl 3A0aHUsl QYHKYUU, ape2yMeHm U
3HaueHue QyHKyuu, ooaacms onpeoenreHus U MHONCeCmeo 3HaA4eHus QYHKYuu, Hyau QyHKYuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (QYHKYUU, HaAubonbuiee U HAuMeHbulee
3HAYEeHUsl, YEeMHOCMb/HEeYeMmHOCMb (DYHKYUU, NePpUOOUYHOCMb QYHKYuu, epagux @yHKyuu,
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BEPMUKANIbHAS,  20PU3OHMANbHAA, HAKIOHHAA — ACUMAMOMbL,  2pAQUK  3A8UCUMOCMU, He
saenawencs gyukyuet,

o cmpoums epaguku GYHKYull: JUHEUHOU, KeAOpaAMuuHoOU, OpPOOHO-TUHENHOU,
CMenenHot NPU PA3HbIX 3HAYEHUAX NOKA3AMeNs CIMeNeHU, y = x| ;

®  ucnonvsoeams npeobpasoeanus epaguxa GyHKyuu y — f (x) 0% NOCMPOEHUs
epagukos ynkyuii y = af (kx+b)+c ;

®  QHAIU3UPOBAMb CEOUCMEA DYHKYULL U 8UO epAPUKA 8 3A8UCUMOCTNU O NAPAMEMPOS,

®  c80000HO  Onepuposamb  NOHAMUAMU.  NOCAE008AMENbHOCMb,  02PAHUYEHHAS.
nocne008amenbHOCMb, MOHOMOHHO —803pacmarowas  (yoviearowas) nociedo8amenrbHOCb,
npeoei nociedo8ameibHOCIU, apu@PMemudecKas npocpeccus, 2eoMempuyecKkds npocpeccus,
Xapaxkmepucmuueckoe c8olcmeo apughmemuueckoll (ceomempuieckoll) npocpeccuu;

®  UCNONL308AMbL  MEMOO MAMeMaAmudeckol UHOYKyuu ONsl  8bleo0a  (PopmyI,
00KA3aMenbCmed paseHCma U HepaBeHCmMs, peueHUs 3a0ay Ha 0eaUMOCb,

®  uccne008ams nocie008amMenbHOCMU, 3d40AHHbLE PEKYPPEHMHO;

* pewamv KOMOUHUPOBAHHBIE 3A0AYU HA APUDMEMUYECKVIO U 2e0MempPUudecKyro
npoepeccuul.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  KOHCMPYUpo8amsv U UCCIe008amb  QYHKYUU, COOMEEMCMBYIOUUE  PEATbHbIM
npoyeccam u SiGNEHUSIM, UHMEPNPemupo8ams NOJYYEHHble Pe3Vibmambl 6 COOMBENCMEUU CO
cneyuguKoll Uccredyemoco npoyecca Uiu A81eHUs;

®  ucnoawv308amv epaguxu 3aeucumocmetl Ojisi UCCIEO08AHUSL PEeAbHbIX NPOYUECcCo8 U
AGNeHU;

®  KOHCMPYUPOBAMb U UCCA008aMb (DYHKYUU NPU peuleHul 3a0ay Opyeux y4eOHbiX
npeoMemos, UHMePnpemupo8ams NOLYUeHHble Pe3yIbmamsl 8 COOMEEMCMEUU CO CneyupuKol
yuebH020 npeomema.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEMH

e (C60000HO oOnepuposamv HNOHAMUAMU: CMOIOYAMble U KPYeO8ble OUACPAMMbL,
maoauybl OAHHBIX, CpeoHee apudmemuyeckoe, MeOUuana, Hauboasbulee U HaumMeHbulee 3HAUeHUs.
8bI00PKU, pazmMax 6b100PKU, OUCNEPCUsL U CMAHOAPMHOE OMKIOHeHUe, CLYYAUHAS USMEHYUBOCTb,

®  gvlOUpams Haubosee YOOOHbILL cCNOcob npedcmasieHus UHpopmayuy, A0eKk8amHulii ee
CBOUCMBAM U YeNAM AHAU3A;

®  BLIUUCTAMD YUCTOBbLE XAPAKMEPUCTUKU BbIOOPKU,

®  C80D0OHO ONEPUPOBAMb NOHAMUAMU. (PAKMOPUATL YUCILA, NePECMAHOBKU, COYEAHUS]
u pazmeujerusi, mpeyeoarvHuk Ilackans;

®  CB0O0OOHO Onepuposamv NOHAMUAMU: CAYUAUHLIL ONbIM, CAVYAUHBIU 8b1O0D,
ucnolmaHnue, JJleMeHmapHoe CayuailHoe codvimue (Ucxood), Klaccuueckoe onpeoeieHue
BEPOSIMHOCMU  CIYHAUHO20 COOBIMUS, ONepayuu HAao CIYYAUHBIMU COOBIMUAMU, OCHOGHbBLE
KOMOUHamopuvle popmynol;

®  C80000HO oOnepuposamv HNOHAMUAMU: CAYYAUHLIUL ONbIM, CAYYAUHBIL 6b100p,
ucnvlmauue, 91eMeHmMapHoe cayuaiHoe codbvimue (UCX00), Kiaccuueckoe onpeoenenue
BEPOAMHOCIU  CYHAUHO20 COObIMUSA, ONepayuu HAao CIYYAUHbLIMU COOBIMUAMU, OCHOBHbLIE
KOMOUHamopHwvle opmyvl;

® 3HamMb NpuMepbl CAVYAUHLIX BeIUYUH, U BBIYUCIAMb UX CIAMUCMUYecKue
Xapakxmepucmuxu,

®  UCNONBL308aMb POPMYIbI KOMOUHAMOPUKY NPU PEUleHUU KOMOUHAMOPHBIX 3a0al,

® pewams 3a0a4u HA BbIYUCTIEHUE GEPOSMHOCIMU 8 MOM YUCNe C UCNONb308AHUEM
dopmyn.
B noBceHeBHOM KU3HHU M NIPH U3YYEHHUHU APYTUX MPEIMETOB:

®  npeocmasiams UHDOPMAYUIO O PeanbHbiX NpoYeccax U SABIEHUIX CnocoooMm,
A0eKBAMHbBIM ee COUCMBAM U Yelu UCCTIe008aAHUsL,
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®  QHAMU3UPOBAML U CPAGHUBANb CMAMUCUYECKUE XAPAKMEPUCTUKU B8blOOPOK,
NOJYYEHHbIX 8 Npoyecce peulenus NPUKIAOHOU 3a0adl, U3Y4eHUs pedaibHO20 A6NeHUs, PeuleHUs
3a0ayu uz Opy2ux yueOHvlx npeomMenos;

®  OYeHUBAMb 8EPOSIMHOCHIb PEAIbHBIX COOLIMULL U SABTIEHULL 8 PA3IUYHBIX CUMYAYUSIX.
TexcToBbIE 3a1a4H

e Pewamb npocmule u CI0NACHbIE 3A0aYU, A MAKHCE 3A0aA4U NOGBIUUEHHOU MPYOHOCU U
8b10€1AMb UX MAMEMANMUYECKYIO OCHOBY,

®  pacnosHasams pasHvie 8UObL U MUNBL 3A0AY,

®  UCNONL308aMb PA3HblE KPAMKUE 3ANUCU KAK MOOeIU MEeKCMO8 CILONCHbIX 3a0ad U
3a0a4 NOBBIUEHHOU CILONCHOCMU Ol NOCMPOEHUs. NOUCKOBOU CXeMbl U peuleHus 3a0ad,
8b10UPAMb ONMUMANLHYIO OISl PACCMAMPUBAEMOU 8 3a0ade CUMYayul MOOelb MeKCma 3a0adu,

®  pazuuams Mooelb MeKCma U MoOelb peueHus 3a0ayu, KOHCMpyuposams K 0OHOU
MOOeNU peuerusi CLONCHbIX 3a0ay pa3Hble MOOeaU MeKCma 3a0adu;

®  3HAMb U NPUMEHAMb MPU CHNOcodA NOUCKA peuwleHus 3aday (om mpebosanus K
VCILOBUIO U OM YCI0BUSL K MPeOOBAHUIO, KOMOUHUPOBAHHDBIIL),

®  MOOenUpo8amsb paccyicoenus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemvl,

®  guIdenAmb DMAansl peuleHus 3a0ayl U COOePHCanUe Karcoo2o Smanda;

®  yuemb 8bIOUPAMb ONMUMANBHBIL MEeMOO peuleHuss 3a0a4u U 0CO3HAB8AMb B8blOOD
Memooda, paccmMampugams paziuyHvle Memoobl, HAX00UMb pAsHble peuleHus 3a0auu, eciu
B03MOJICHO,

®  AQHAIUBUPOBANL 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  BLINOAHAMb PA3IUYHbIE NPeoOPA308aAHUSL NPEOTOHNCEHHOU 3a0ayu, KOHCMPYUPOB8AMy
HO8ble 3a0a4u U3 OAHHOU, 8 MOM YUcie 0OpamHule;

®  UHMEpPnpPemuposams GbLIYUCIUMENbHbIE pe3yabmamsl 6 3adaue, UCCIe008amb
NOYYeHHOe peuerie 3a0a4u;

®  uBMeHsmb YCclo8ue 3a0ay  (KOIUHeCMmBEeHHble UWIU KauyecmeeHHvle OaHHble),
ucce008ams U3MeHeHHoe npeodpPa306aHHOE,

®  QHAMUBUPOBATNL  BCEBOZMOMNCHbIE —CUMYAYUU  83AUMHO20  PACHONIONCEHUS  O8YX
00beKmMOo8 U U3MeHeHUue UX XAPAKMepUCmuK npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu pewieHuu 3a0ay Ha O08udiceHue 08yX 00beKmo8 KAk 6 00HOM, MaxK U 8
NPOMUBONONIONCHBIX HANPABIEHUAX, KOHCIMPYUPOBAMb HOBble CUMYAyuu HA OCHOBE USMEHEHUs
VCIO0BULL 3a0a4u NPU OBUICEHULU NO DeKe;

®  UCCTe008aMb BCEBOZMONCHBIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UdCEHUe NO peKe,
PpAccmMampusams pasHvle CUCHEeMbl Omcyema,

®  pewams pazHOOOPA3HbIE 3A0aYU KHA YACTUY,

® pewams U 0OOCHOBLIBAMb CBOE peuleHuUe 3a0ay (8bl0eNAMb MAMEMAMUUECKYHO
OCHOBY) HA HAXOJHCOCHUE YACMU YUCAA U YUCIA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbICAd
opobu;

®  00bACHAMb UOEHMUYHOCb 3A0AY PAHLIX MUNOS, CEA3bIEAIOWUX MPU 8ENUYUUHbL (HA
pabomy, Ha NOKYNKU, HA OBUMICEHUE), BbLOENAMb MU BEIUUUHbL U OMHOWEHUS MeHCOY HUMU,
NPUMEHAMb UX NPU PEUeHUU 3a0ay, KOHCMPYUposams cOOCMEEHHble 3a0ay YKA3AHHbIX MUNO0G;

®  gnademsv OCHOBHBIMU MEMOOAMU Peuletls 3a0ay Ha cMeCl, CRIABbl, KOHYeHMpayuu,
UCNONB308AMb UX 8 HOBLIX CUMYAYUSX NO OMHOWLEHUIO K U3VYEHHbIM 8 npoyecce 00y4eHUs,

®  pewamv 3a0ay4u HA NPOYEHMbL, 8 MOM YUCILe, CTLONCHbIE NPOYEHMbL C 000CHOBAHUEM,
UCNONb3Y5 pa3HbLE CNOCOObI;

®  pewams nocuyecKue 3a0aul pazHeLMU CnOCobamu, 8 Mom yucie, ¢ 08yMs OJ0KAMU U
¢ mpems O10KamMu OAHHBIX C NOMOWbIO MAOIUY,

® pewamv 3a0auu NO KOMOUHAMOpUKE U Meopuu 6eposimHOCmell HA OCHOBe
UCNONIL30BAHUS USYYEHHBIX MEMOO08 U 0O0CHOBLLEBAMb peuleHUe,

®  peuams HeCI0HCHbIE 30Ul NO MAMEMAMUYECKOl CIMamucmuKe;
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®  061a0emb OCHOBHbIMU MEMOOAMU PEULeHUsl CIONCEMHbIX 3a0ay. apugdmemuiecKul,
aneebpaudeckuil, nepebop 8apuanmos, 2eoMempudecKutl, epaguyeckuli, NPUMeHsIMb UX 8 HOBbLX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceiHeBHOM KU3HM M NIPH U3YYEHHUHU APYTUX NMPeIMeTOB:

®  KOHCMpYUposamv HO8ble Ol OAHHOU 3a0ayu 3a0ayHble CUMYayuu ¢ Y4emom
PeanbHbIX XapaKkmepucmuk, 6 4acmHOCmU, NPU peueHuy 3a0a4 Ha KOHYeHMpayuu, y4yumsoléamay
NJIOMHOCMb 8eujecmad,; peulams U KOHCmMpyupo8ams 3a0ayu Ha OCHO8E PACCMOMPEHUSL PealbHbIX
cumyayuii, 8 KOmopbix He mpedyemcs MmouHblll 6bIYUCTUMENbHBIU Pe3Yabmam,

®  pewiams 3a0ayu Ha 0BUMCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbl OMCYemd,

®  KOHCmMpyupogamv  3a0auuble  CUMyayuu,  NPUOIUICEHHble K  PeanbHOU
OelicmseumenbHOCmu.
I'eomeTpuyeckue GpUrypsl

e  (CB800600HO onepuposamsv 2eoMempudecKuMu NOHAMUAMU NPU peuleHUuu 3a0ay u
npoedeHUU MamemMamudeckux paccylcoeHull;

®  camocmosmenvHo  (QOPMYIUPOBAMb  ONpedeleHUs — ceoMempuyeckux — Queyp,
8b106UCAMb  2UNOME3bl O HOBLIX CBOUCMEAX U NPUSHAKAX 2e0Mempudeckux @ueyp u
000CHOBbIBAMD UNU ONPOBEP2AMD UX, 0000UaMb UTU KOHKPEMU3UPOBAMb PEe3YIbmMamyl Had HO8ble
KAACChl ueyp, nposooums 6 HEeCIO0NHCHBIX CAVHAAX Kidccuurxayuro ueyp no pasiudHbim
OCHOBAHUAM;

® uccnedogamv  Uepmedicu, gknouas — Kombumayuu  Queyp, uzenieKamo,
UHmMepnpemuposams u npeobpazoevieams UHGopMayuio, NPeoCmMasieHHYI0 Had YePmeNcax,

®  pewams 3a0a4u 2eOMEMPUUECKO20 COOEPHCAHUS, 8 MOM HUCTe 8 CUMYAYUSX, KO20d
AneopumM peuleHus He ciedyem s18HO U3 YCI08Us, 8bINOIHAMb He0OX00uMble 01 peuleHus 3a0a4u
00noHUMeENbHbIe NOCMPOEHUSL, UCCe008aMb 803MOICHOCMb NPUMEHEHUs: meopem U hopmy 0
peuieHus 3a0ay;

®  hopmynuposamo u 00KA3LIBAMb 2EOMEMPUUECKUE YIMBEPHCOCHUS.
B noBce1HeBHOM KU3HM ¥ NIPU U3YYEHHH JAPYTUX MPeIMETOB:

®  cocmasnams ¢ UCNOb308AHUEM CEOUCME 2eOMEMPUYECKUX ueyp MamemamudecKkue
MoOenu Onsl peulenus 3a0ad NPAKMUYecKko20 Xapakmepa U 3a0ay U3 CMENHCHbIX OUCYUNIUH,
uccne0osams NOYUeHHble MOOeNU U UHMEPNPEMUposams pe3yibman.
OTHoIeHUs

e  Brademv nonsmuem OmMHOUIEHUS KAK MemanpeomemHbiM;

®  c80000HO ONEPUPOBAMb NOHAMUIAMU. PABEHCMBO DU2Yp, pasHvle huzypol, paseHCmeo
MPey2oNbHUKO8, NAPALIEIbHOCIb NPAMBIX, NEePNeHOUKYIAPHOCIb NPSAMBIX, Velbl Melcoy
NPAMbIMU, NEPREHOUKYIADP, HAKIIOHHAS, NPOeKyus, nooooue gueyp, nodoobnsie ghucypvi, N0O0OHbIe
MpeyeoNbHUKU,

®  UCNONBL308AMb CEOUCMBA NOOOOUS U paBeHCMEa (ueyp npu peutenuy 3a0au.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONL306aMb OMHOWIEHUs OISl NOCMPOEHUA U UCCIe008aHUS MAMEeMAMUu4ecKux
Mmooenell 00beKmo8 peaibHOU HCUSHU.
HN3mepenusi u BbIYUCIEHUS

o  (C80000HO onepuposamv NOHAMUAMU OAUHA, NAOUAOb, 00bEM, GeIUUUHA Velld KAK
BEUYUHAMY, UCTIONB308AMb PABHOBEIUKOCHb U PABHOCOCABIEHHOCMb NPU PeUeHUU 3a0ay Ha
8blUUCTIeHUE, CAMOCIMOAMENLHO NOLYYAMb U UCHONIL308AMb POPMYIbL 01 bIYUCIEHUU NA0WaA0el
u 006veMmos ¢hueyp, c60000HO ONepupo8amsb WUPOKUM HAOOPOM (POPMYN HA BbIYUCTIEHUE NPU
PpeweHUU CLOJNCHBIX 3A0ay, 8 MOM YUC/e U 3a0ay HA 8bIYUCTCHUE 8 KOMOUHAYUAX OKPYIHCHOCMU U
Mpey2obHUKA, OKPYICHOCMU U YeMbIPeXY20bHUKA, d MAKHCe ¢ NPUMEHEHUEM MPUSOHOMEMPULL

®  camocmosamenvbHo GopmyIupo8ams UNOmessl U NPOBEPIMb UX 00CMOBEPHOCHIb.
B noBceiHeBHO KU3HM U TIPU U3YYEHHH JAPYTUX NMPEIMETOB:

®  CB00O00HO onepuposamv GopmyIaMU Npu peuwleHuu 3a0ay 8 Opyeux Y4eOHblx
npeomemax u npu nPoeeodeHuU HeoOX00UMbBLX GLIYUCTICHULL 8 PEeAIbHOU HCUSHU.
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I'eomeTpruyeckue nocTpoeHus

e  Onepuposamv nouamuem HAOOPA 3]EMEHMO8, ONPEOCNANUUX 2eOMEMPUYECKYIO
Queypy,

®  grademsv HAOOPOM MemoO08 NOCMPOECHUU YUPKYLeM U TUHEUKOLL,

®  1POBOOUMb AHANU3 U PEaU308b16AMb IMANBI PEUleHUS 3A0a4 Ha NOCMPOEHUE.
B noBceiHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  GLINONHAMb NOCMPOEHUS HA MECIHOCU,

®  OYeHUBAMb Pazmepvl PeaibHbiX 00BLEKMO8 OKPYHCAIOUe20 MUPQ.
IIpeoOpa3oBanus

e  Onepuposamv O08UNCEHUAMU U NPeoOPA30BAHUAMU KAK MemanpeomemublMu
HOHAMUAMU,

®  onepupoeamv NOHAMUEM OBUNCEHUS U NPeodPa306anuus nodobus 0 000CHOBANUL,
C80000HO 61a0eMb NpUeMamt NOCMpPoOeHUs. pueyp ¢ NOMOWbIO OBUINCEHUN U NPeodPA308aHUs
n0000UsL, A MAKIHCE KOMOUHAYUAMU OBUICEHUT, OBUINCEHULL U NPEoOPA308AHULL,

®  UCNONBL308AMb CEBOUCMBA OBUIICEHUIL U NPe0OPA308aHULL O] NPOBEOeHUsI 0O0CHOBAHUS
U 0oKa3amenbCmea YmeepiHCOeHUll 8 2eoMempuu U Opyeux y4eOHblx npeomMemax;

®  1101b308AMbCS CEOUCMBAMU OBUNCEHUL U NPE0OPA308AHUL NPU PeleHUl 3a0a.
B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb CBOUCMBA OBUIICCHUL U NPUMEHAMb Nooodue 01 NOCMPOeHUll U
BbIYUCTICHULL.
BekTopbl M KOOPAHHATHI HA TJIOCKOCTH

e (CB000OHO onepuposamv NOHAMUAMU BEKMOp, CYMMA, PA3ZHOCMb BEeKMOpPOs,
npouzeedeHue GeKmopa HA 4YUCILO, CKAIAPHOe Npou3eedeHue 6eKmopos, KOOpOUHAmbvl Ha
NIOCKOCMU, KOOPOUHAMbI 8eKMOPA,

®  g1ademsb BeKMOPHLIM U KOOPOUHAMHBIM MEMOOOM HA NIOCKOCMU OIS peuieHus 3a0ay
Ha 8bIYUCTIEHUE U OOKA3AMENbCNEA,

®  BLINOAHAMb C NOMOWDBIO EKMOPO8 U KOOPOUHAM OOKA3AMENbCMBO U3BECHIHBIX eMY
eeomempudeckux ¢akmos (ceoticmea cpeOHUX TUHULL, meopem 0 3aMe4amelbHblX MOYKAX U Mm.N.)
U NOIY4ams HOB8ble CEOUCMBA UIBECMHBIX (huzyp;

®  UCNONL308aMb  YpAaGHeHUs ueyp Ona  peuleHus 3a0a4y U CAMOCMOSAMENbHO
COCMassims ypagHeHUs OmoenbHblX NIOCKUX Ueyp.
B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONBL308aMb NOHAMUSL 8EKMOPO8 U KOOPOUHAm OJisl peuleHus 3aoay no ¢usuxe,
eeozpaghuu u opyaum yueoOHviM npeomMeman.
HcTopusi MaTeMaTHKH

o [loHumams mamemMamuxy Kaxk Cmpo2o OpeaHUu308aHHYI0 CUCTEMY HAYYHbIX 3HAHUL, 8
yacmHocmu 81a0emv NpeocmasieHuAMY 00 aAKCUOMAMUYECKOM NOCMPOEHUU 2eoMempuu U
NEPBULUHBIMU NPEOCMABNIEHUAMU O HEeBKAUOOBbIX 2e0MEMPUSIX,

® paccmampueamv MAmemMamuxy 8 KOHMeKCme UCMOPUU PA36UmMus YUGUIU3AYUU U
ucmopuu pazeumus HayKu, NOHUMAams poJib Mamemamuxu 6 pasgumuu Poccuu.
MeToabl MATEMaTHKH

e Bnademv 3HAHUAMU O PA3IUYHLIX MEmMO0ax O0OOCHOBAHUSA U ONPOBEPIHCEHUS.
MamemMamuyecKux ymeeprHcoeHull U CAmMoCmoamenbHO NPUMEHAMb UX,

®  grademv HABLIKAMU AHANU3A VCIA08USL 3A0A4U U ONpeoeneHuss NoOX00AWUx Ons
peuienus 3a0ay U3y4eHHblX Memooo8 Ul ux KOMOUHayuil;

®  Xapakmepuzoeamv NpOU3BEOCHUs UCKYCCMBA C V4emoM MamemMamudeckux
3aKOHOMEpHOCmel 6 Nnpupode, UCNOIb308AMb  MAMEMAMUYECKUE 3AKOHOMEPHOCU 8

CAMOCMOoAMeNbHOM MEopUecmae.
1. COAEPKAHUE KYPCA «Pemienne MmaTeMaTH4eCKHX 3a1a9» A8 7-9 KiaaccoB

7 KJIACC (34 yaca B roj, 1 yac B HeJ1eJ110)
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Beenenue (1 1)

IloBTOpEHUE NMpoiIeHHOT0 B 5-6 Ki1accax (6 4)

Hpobu. Apudmernueckue aeicTBus ¢ Apoodsimu. [IporieHTHI.

JeiicTBHSI ¢ panHOHAIBHBIME yncaamu (10 4)

Lenpie yucna. Parmmonansueie uncia. Moayns uncina. CiokeHHe MOJ0KUTEIbHBIX U
OTpULIATENBbHBIX uncen. [[puMeneHne npaBuiia BBIMUTAHUS YUCEI JIJIS1 HAXOXKIACHUS 3HAUYCHUS
YHCJIOBBIX BBIPQXKEHUN. Y MHOXKXEHHUE U JIEJIEHUE OTPULIATEIbHBIX U IOJI0KUTEIbHBIX YACE.
[TpeoOpa3zoBaHue BbIpaXeHH, COAEPKALUX CKOOKH.

Pemenne ypapHenunii u 3aga4 (4 1)

OCHOBHBIE TPUEMBI PEICHUS JIMHEHHBIX YpaBHEHUU. [[puMeHeHne TMHEHHBIX YpaBHEHUMN TS
pellIeHUs] TEKCTOBBIX 3a/a4.

Pemenne reomerpuuecknx 3agay (10 yacon)

CmexHble yribl. BepTukanbHble YIUIbl U X CBOWCTBA. PaBHbIE TpeyroiabHUKU. BricoTa,
MeaunaHa, buccekTpuca TpeyrojipHuka. CBoHCTBa paBHOOEAPEHHOTO TpeYrojibHuKa. Pemienue
3a/1a4 Ha HaXO0XJICHUE YIJIOB TPEeyroybHUKA. Pemenue 3a1a4d o cBONCTBaAM OKPY>KHOCTH.
IloBTOpEHNE U cucTeMaTH3alus M3YYEHHOI0 MaTepuaia B 7 kiacce (3 1)

8 KJIACC (34 yaca B roa, 1 yac B He/1eJ110)
Beenenue(1 u)
Jlekuus ¢ anemMeHTaMu Gecebl (pelieH e 3a1a4, paboTa ¢ TOTOBBIMU YEPTEKAMM).
Buowt konmponsa: PenekcuBHas aHkera.
DopMyJibl COKPAIIEHHOT0 YMHOkeHHs (3 1)
DopMyIbl COKPAIICHHOTO YMHOXEHUSA. AprudMETUUECKHUE OTNlepaliuy HaJ OJJHOUJICHAMHU 1
MHOT'OUYJICHAMM.
To:knecTBeHHbIE IPe0OPa30BaHUsl PAIIMOHAIBbHBIX BbIpaxkeHuii (10 yacoB)
Jpo6ubie Beipaxkenus. CokpalieHue paiuoHaNIbHbIX qpooeil. JleicTBUs ¢ palliOHAIbHBIMU
npo0simu. CII0KEHHE PallMOHAIBHBIX IPO0CH ¢ pa3HBIMH 3HAMEHATEISIMU. Berauranue
palroHaIbHBIX Ipo0eil ¢ pa3HBIMU 3HAMEHATEISIMU. Y MHOXKEHHE PAllMOHAIBHBIX JPOOCH.
Jenenue paiMOHaIBHBIX IPOOEH.
®ynknuu (S yacos)

y k y y
JIuneitnas Gpynknus. OyHknus Y = —, ee cBoiicTBa u rpaduk. CBoiicTBa (GyHKIHHT Y = X.2
X

I'padux pyrxmm Y = ‘/;

CpoiicTBa 4eTbIPpeXyroJibHUKOB (8 Yacos).

[TapannenorpaMM, NpsIMOYTOJIbHUK, Tpaneuus. Bunasl Tpanenuii. Pom6 u ero cBoiictaa.
[Tnomanu duryp.

Oxkpy:kHocTH (4 yaca)

Brnucannas 1 onucaHHas OKPYKHOCTH YETBIPEXYTOJIbHUKA, CBOMCTBA KaCaTEJIbHON U CEKYILEH.
CBolicTBa LIEHTPAJIBHOIO U BIIMCAHHOTO yIJIa.

IloBTOpEHME M cUCTEeMATH3ALMS U3YYEeHHOr0 MaTtepraia B 8 kiacce (3 1)

9 KJIACC (17 uacoB B roja, 0,5 yaca B He/1eJ110)

Yuca v BoIYucaeHns (3 4acoB)

Harypanbubie uncna. [IpusHaku AeTUMOCTH, JeJdeHHe ¢ ocTaTkoM. J[po6u. OCHOBHOE CBOMCTBO
npobu, aeicTBus ¢ apobsmu. PamuoHanbHble Ynciia. 3aKOHBI apu(METHUECKUX CHCTBHIA.
Crernenb ¢ 1ebIM TIOKa3aTenaeM. Vcrons3oBanne ckoOOK. JleficTBUTENbHBIC Yncia. M3mMepenus,
OpUOIMKCHUS, OLEHKH. 3aBHCUMOCTh MEXAY BeIWYMHAMH, MpeobpazoBanus. DopMysibl.
3aBUCHMOCTH MPSIMO - M OOPATHO MPOMOPIIHOHATbHBIE. [[pHKHIKA M OlIEHKa Pe3yIbTara.
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AJiredpandeckue BbIpaxkeHusi (3 4acoB)

Boipaxkenus ¢ nepemeHHbIMU. CTeleHb € LIE€IbIM IOKa3areneM. Tabnuua creneHed MpoCThIX
yucen. CrangapTHbIN By uucia. MHorounensl. [IpeoGpazoBanus, Tpu criocoba pazioxKeHHus Ha
MHOXHUTeTH. MHorounensl. [IpeoOpa3oBanus, 3aMeHa NepeMEHHOH. Ajredpamueckas IpoOb.
AJNTOPUTM TOXKIECTBEHHBIX MPEOOpa30BaHMIA BBIpaKEHHIA. AnreOpandeckas 1poOb. Y paBHEHHE C
npobsimu. [IpuMeHeHue CBOMCTB KBaJpaTHBIX KOpHeH. CokpalineHue 1pooei.

YpaBHenus (3 yacoB)

Jluneiinble U KBaApaTHbIe ypaBHEHUs. [[poOHO-paninoHaIbHble ypaBHEHUS. MeTOAbl BBEICHHUS
HOBOM MEPEMEHHOM, pa3ioxeHus Ha MHOHTenu. Cuctemsl ypaBHeHHI. Tpu crocoba
pemienus. Kopuu ypaBHenus. HepaBeHncTBa. UnciioBbIE HEPABEHCTBA, UX CBOMCTBA. Pemienue
HepaBeHCTB. TekcToBbie 3a7auu. Perenre 3a1a4 ¢ TOMOIIBIO YPaBHEHUH | apu(PMETHIECKUM
CIIOCOOOM.

YucaoBble nociaenoBarejbHocTH (14ac)

ApudmeTrnueckast 1 FeOMETpUYECKasi IPOrPECCUH.

®ynkuuu (1 yaca)

UwucnoBele QyHKIMH. DJIeMEHTapHble (DYHKIHUU IIKOJIBHOTO Kypca, MX CBOWCTBA M TPadUKH.
Yucnosbie GyHKIIUU. AITOPUTM pelIeHUs 3a7a4 rpauuecKuM crocoooMm.

Koopaunarel Ha npsiMoii 1 mutockocTH (1 yaca)

Koopaunarnas npsmas, miaockocts. M300pakenue Touek. lexapToBbie KOOPAUHATHI HA IIOCKOCTH.
KoopnuHatel cepeinHbl OTpe3Ka, AJMHA OTpe3Ka. YOI MEXIY NPSMBIMH. YTI0BON KOI(DUIHEHT.
I'eomeTpusi IKOJILHOTO Kypca (3 yacoB)

I'eomeTpuyeckue purypnl, ux CBOMCTBa. M3MepeHue reoMeTpHUUECKUX BeMYMH. HavanbHble MOHATHSA
reoMeTpud. TpeyrojbHUK: BHUJABI, CBOWCTBA, (QOpPMYyJbl. TpeyroapHHUK: pelIeHue, MO0J00HbIe
TPEYroJbHUKU. TeopeMbl KOCMHYCOB M CHHYCOB. MHOroyrojipHuku. CBOWCTBa MHOT'OYTOJIbHUKOB.
Brraucnenwne miomazeit MHOrOyroabHHUKOB. OKpY>KHOCTB U KPYT.

Teopus BeposiTHocTeidi (1 yac)

OmucatenbHas CTaTHCTHKA. Teopuss BEepOsTHOCTEW W KOMOWHATOpHKa. PelieHue 3aad 1o TEOpHH
BEPOSITHOCTH.

HUTtorosoe 3ansaTue (1 yac)
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111 TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJJMETA

«PenreHne MaTeMaTHYECKHX 3a1a9»

7 KJIACC (34 yaca B roja, 1 yac B HeJ1e/110)

Ne Koa-
n/n BO
Hassanue pasjena, TeMbl 4acoB

1 | BBenenne 1
Ilenu u 3aaum Kypca.

2 | TloBTOpeHHe H3YYEHHOr0 B 5-6 KJiaccax. 6
Hpobu. Apudmernyeckue neictBus ¢ 1poosmu. [IporeHTsI.

3 | JeiicTBHS ¢ palMOHAIbHBIMH YHCJIAMUI 10
Iensle uncna. Pannonansselie uncna. Monyie yncina. ClnoxeHue
MI0JIOXKUTEIIbHBIX U OTPULIATENIbHBIX yKcell. [IpuMenenue npaBusia BBIYUTaHUS
qKCell AJI HaX0XKICHUS 3HaYCHMSI YNCIIOBBIX BBIPAKEHUI. Y MHOKEHUE U
JIeJIEHNE OTPULATENbHBIX U MOJOKUTENbHBIX uncen. [Ipeodpa3oBanue
BBIPQ)XEHUIH, COJIepKaIUX CKOOKH.

4 | Pemenue ypaBHeHnuii u 3a1a4 OCHOBHBIC IPHEMbI PEIICHUS THHEHHBIX 4
ypaBHeHUN. [IpuMeHenne TMHENHBIX YPaBHEHUN JUIsl PEILIEHUS TEKCTOBBIX
3a1a4.

5 | PemeHne reoMeTpHYECKHX 32124 10
CwMmexHble yribl. BepTukaibHble YITIbl U UX CBOMCTBA. PaBHBIE TPEYTONIbHUKHY.
BeicoTa, Mmennana, 6uccekrpuca TpeyroibHuka. CBoiicTBa paBHOOEAPEHHOTO
TpeyroyibHUKa. Pemenne 3a1a4 Ha HaXOXKIEHUE YIJIOB TPEYTOJIbHUKA.

Pemenue 3ana4 no cBoMcTBaM OKPYXHOCTH.
6 | IloBTOpeHHe M cUCTeMaTH3ALUs U3Y4YEHHOI0 MaTepuaa B 7 Kiacce 3
Hroro: 34
8 KJIACC (34 yaca B rog, 1 yac B HeJeJ110)
Ne Kour-
n/n BO
Ha3Banue pa3aena, TeMbl 9acoR

1 | BBenenue 1
Jlekuust ¢ oaneMeHTaMu Oecenpl (pemieHue 3afady, paboTa ¢ TOTOBBIMHU
YyepTexamu).

Buowvt konmpona: PedrnexcuBHas aHkeTa.

2 | ®opMyJibl COKPALIIEHHOTO YMHOKeHHs1 DOpMyITBI COKpAIIEHHOTO 3
YMHOXXEHUS. Apr(pMETHUYECKHE ONEepalluy HaJl OJHOYJICHAMU U
MHOTOWICHAMM.

3 | ToxkaecTBeHHBIE MPe0OPA30BaAHMS PAIIMOHAIBLHBIX BbIPAKEHU 10
JlpoOusbie BelpaskeHus1. CoKpallleHne palmoHalIbHbIX ApoOeil. JlefcTBus ¢
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panroHaIbHBIMU Ipo0sMu. Cll0)KeHUE pallMOHATIBHBIX Jpo0el ¢ pa3HbIMU
3HaMeHaTesIMHU. BeIuMTaHNE paliiOHANIBHBIX IpoOe ¢ pa3HbIMU
3HaMEHATeNIsIMU. Y MHOKEHHE PallMOHATIBHBIX ApoOeil. [lenenue
paroHaIBHBIX IPOOECH.

4 | dyHkuun 5
Jlunetinas Gpyaxus. OyHkuus Yy = 3 ee cBoiicTBa u rpaduk. CBoiicTa
dysakumn y = X.2'padux GpyHKIUN y= \/;

5 | CBoiicTBa 4eThIpexyrobHuKoB [lapamienorpamm, IpsMOYTOJIBHUK, 8
tpanenus. Buabl Tpanenuii. Pom0 u ero cBoiicta. [Inomanu duryp.

6 | OxpyxHOCTH 4
BrincanHas u onncaHHas OKPYKHOCTH YETBIPEX YT OJIbHUKA, CBOMCTBA
KacaresbHOU U cekynieil. CBOMCTBA LIEHTPAIBHOTO M BIMCAHHOTO yrJa.

7 | IloBTOpEHHE U CHCTEMATH3AaIUs U3YYEeHHOr0 MaTepuaiia B 8 Kiacce 3

Hroro: 34
9 KJIACC (34 gaca B roa, 0,5 yaca B Hee.110)
Ne Kour-
n/n BO
HazBaunue pa3aeiia, TeMbl 4ACOB

1 | Yncna v BoIYHCIEHUS 3
Harypanbuble uucna. I[Ipu3Haku AeIMMOCTH, J€lE€HHE C OCTaTkoM. [[podwu.
OcHOBHOE CBOWCTBO JpobOu, aAeWcTBUS C apoOsimu. PanmonanbHble 4yMcIia.
3akoHbl apupMeTHueckux AecTBUi. CTeneHb C LEIbIM IOKa3aTeJIEeM.
Hcnonp3oBanue ckoOok. JlelicTBUTeNbHBIE yncia. M3mepenus, npubanxeHus,
OLICHKH. 3aBHCHUMOCTb MEXAY BEIMYMHAMHU, HpeoOpazoBaHus. DoOpMyIblL.
3aBUCUMOCTH MPSIMO - U OOpaTHO MpornopiuoHanbHble. [Ipukuaka u oueHka
pe3yJipTara.

2 | Anredpanveckue BbIpaKeHHsI 3
Boipaxxenuss ¢ nepemeHHbIMU. CTeneHb C IeIbIM IOKaszareneMm. Tabnuia
creneHed mpocThix 4yucen. CTaHmapTHBIA BHJA 4ucila. MHOTOYJIEHBI.
[IpeoOpazoBanmsi, Tpu crocoda paslIoKEHUsST Ha MHOXKUTETH. MHOTOUYJICHBI.
[IpeoOpa3zoBanus, 3ameHa nepeMeHHOW. AunreOpanudeckas IpoOb. AJITOpuUTM
TOKJAECTBEHHBIX IpeoOpa3oBaHUi BbIpakeHUH. AnreOpandeckas ApoOb.
VYpaBHeHHe c JApoOSMH. IIpuMeHeHHEe CBOMCTB KBAJApPATHBIX KOpHEH.
Coxkparienue Apooei.

3 | YpaBHeHusi 3
Jluneiinble u kBagpaTHbIe ypaBHEHUS. [[poOHO-paliioHaIbHbIE ypaBHEHUS.

MeTtonbl BBEIEHHSI HOBOW ITEPEMEHHOM, PA3JI0KEHUS HA MHOKHUTEIIH.
Cucremsl ypaBuenuil. Tpu cniocoba pemenusi. Kopau ypaBHEHHS.
HepasenctBa. UncnoBbie HEpaBEeHCTBA, UX CBOMCTBA. Perienne HepaBeHCTB.
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TexkcroBble 3aaun. Pemenue 3a1ad ¢ NOMOIIBIO YPaBHEHUN U
apu(METHUECKUM CIIOCOOOM.

YucnoBble MOCJeA0BATEIbHOCTH 1

ApudmeTndeckast U TeOMETPUUYECKasi IPOTPECCHH.

DOyHKIUUHA 1

Yucnosble pyHKIMU. DeMeHTapHbIe (YHKIMHU IIKOJIBHOTO Kypca, UX CBOMCTBA

u rpapuku. Yucnosele QyHKIUH. ANTOPUTM pEUICHHs 337134 TpapUuecKuM

CrocoboM.

KoopauHaThsl Ha IPSIMOM M MJIOCKOCTH 1

KoopnunatHas mpsimasi, TIOCKOCTh. M3o00pakeHue TOYeK. JlekapToBbie

KOOpAWHATHI Ha IIOCKOCTH. KoopauHaTsl cepeuHbl OTpe3Ka, JIMHA OTpe3Ka. YToid

MEXTy IPSIMBIMU. Y TIIOBOM KOA(PHUITHEHT.

I'eomeTpus MIKOJIBHOTO Kypca 3

I'eomeTpuyeckue QUrypbl, X CBOHCTBa. l3MepeHHE TI'€OMETPUYSCKUX BEIIUYMH.

HavaneHpie moHATHS TeoMeTpud. TpeyrompHUK: BHIBI, CBOWCTBA, (HOPMYIIBL

TpeyroiabpHUK: pelieHne, mogo0HbIe TPEYrodbHUKH. TeopeMbl KOCHHYCOB U CHHYCOB.

MmuoroyroiasHukd.  CBOHCTBa ~ MHOTOYrOJBHHMKOB.  Bpluucienwe — miomazneit

MHOTOYT'OJIbHUKOB. OKPY>KHOCTb U KPYT.

Teopusi BeposiTHOCTEH 1

OrnucarenpHas cTaTUCTHKA. Teopust BeposTHOCTEH 1 KOMOMHaTopuka. Perenne 3agaq

10 TEOPUHU BEPOSTHOCTH.

Hrorosoe 3ansiTue 1
17
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