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1. IHNIAHUPYEMBIE PE3YJIBTATBI

B pesynaprare wu3ydeHus mnpeamerHoi oOmactw  "Marematnka W uH(pOpMaTHKa'"
oOyyarolmiuecss pa3BUBAIOT JIOTUYECKOE M MATEMaTU4YECKOE  MBIIUICHUE, IOJy4aroT
IIPEJICTAaBICHUE O MAaTEMATHUYECKUX MOJIENSIX; OBJIAJEBAIOT MATEMAaTUYECKUMU PACCYKIACHUIMM;
ydaTcss IPUMEHSTh MaTeMaTHYECKHE 3HAHWS NpU PELIEHUM Pa3IM4HbIX 337ad U OLIEHHWBATh
IIOJIyUEHHBIE pE3YJIbTAThl; OBJIAJECBAIOT YMEHMSIMM pEUICHHs Y4YeOHBIX 3a7ad; pa3BUBAIOT
MaTeMaTHYECKyI0 HHTYHUIMIO; IOJIYy4aloT MpeAcTaBlIeHUe OO0 OCHOBHBIX HH(POPMALMOHHBIX

IIPOLIECCAX B PEAIBHBIX CUTYALIMSX.

[TpenmMeTHbIE pe3yabTaThl U3YUYCHHUS MIpeIMETHOM obnacT "MaTtemaruka u unpopmaruka"

JIOJ>KHBI OTPa’KaTh:
Marematuka. Anredpa. I'eomerpus. Uundopmaruka:

1) ¢dopmupoBaHMe TpEACTaBICHUHA O MaTeMaTHKE Kak O METOJe I[O3HaHHs
JNEHCTBUTENBHOCTH, TO3BOJISIIONIEM OIKCHIBATh M W3Yy4aTh peajbHbIC IMPOLECCHl M SBICHHUS:
OCO3HaHHE POJIM MaTEeMAaTUKH B pa3BUTUU Poccuu u Mupa; BO3MOKHOCTh MPUBECTH IPUMEPHI U3

OTEYECTBEHHOW ¥ BCEMUPHON NCTOPUM MATEMATUYECKUX OTKPBITUM U UX aBTOPOB;

2) pa3BUTHE YMEHHUIl paboTaTh C y4eOHbIM MATEMaTHYECKUM TEKCTOM (aHAIM3HUPOBATH,
U3BJIEKATh HEOOXOJMMYI0 HH(POpMAIMI0), TOYHO M TIPaMOTHO BbIpaXaTb CBOU MBICIH C
PUMEHEHUEM MaTeMaTU4YeCKOU
TEPMHHOJIOTMM U CHUMBOJMKM, TPOBOAUTH KilaccU(UKAIMM, JOrH4eckue OOOCHOBAHUA,
JI0KAa3aTeNbCTBA MAaTEMaTHUYECKHX YTBEPKIACHUN: ONEpUPOBAHME MOHITHSIMH: MHOXECTBO,
AJIEMEHT MHOKECTBA, IOJMHOXECTBO, MPUHAAJIECKHOCTb, HAXOXKIEHUE IEpECcCeUeHus,
00beIMHEHNS OJMHOKECTBA B MPOCTEHIIMX CUTYalUsX; PELICHHE CIOKETHBIX 3a7jau pa3HbIX
TUIIOB Ha Bce apuMeTHyecKHe IeWCTBUS; MPUMEHEHHUE crocoba MOMCKa pelleHus 3a/1add, B
KOTOPOM DPAacCyKACHUE CTPOUTCA OT YCIOBHSA K TpeOOBaHMIO WIIM OT TpeOOBaHMs K YCIOBHIO;
COCTaBJICHUE IUIAHA pEUICHMsI 3aJaud, BBIJCIICHHUE JTAllOB €€ PEIICHUs, WHTEpIpeTanus
BBIUMCJIMTEIBHBIX PE3YJbTaTOB B 3ajaye, MCCIEAOBAHUE IIOJIyYEHHOTO pEIIEHUS 3a/layi;
HAXO0XKJIEHUE TMPOLIEHTAa OT YMCIIa, YHCIa IO MPOLEHTY OT HEro, HaXOXJIEHUS IMPOLEHTHOIO
OTHOILIEHUS JBYX YMCEJ, HAXO0XICHUS MPOLIEHTHOIO CHWKEHUS WM MPOLEHTHOIO MOBBIIICHUS

BCJIIMYMHBI; PCIICHUEC JIOTUYCCKUX 3a1a4;

3) pa3BuUTHE TMPEACTABICHHA O YHCIE M YHCIOBBIX CHCTEMax OT HaTypaJbHBIX 0
}IeﬁCTBHTeHBHBIX YUCCII; OBJIAACHHUEC HABBIKAMU YCTHBIX, IMHCbMCHHBIX, HHCTPYMCHTAJIBHBIX
BBIYHCIICHUI: ONEPUPOBAHHUE TMOHATHUSMH: HATYypaJbHOE YHWCIIO, IEJ0€ YHCII0, OOBIKHOBEHHAS
Ipo0b, MecATUYHAsT Ipo0b, CMEIMIAHHOE YHCIIO, PAIHOHAIIBHOE YHCIIO, UPPAMOHAIEHOE YHCIIO;
WCIIOJIb30BAaHUE CBOMCTBA YHCEN M 3aKOHOB apU(METHUECKHX OIMepaluid ¢ YUCIaMu TpU
BBITIOJTHEHUM BBIYMCIICHUNA; HMCIOJIb30BAHME NPU3HAKOB JenuMoctd Ha 2, 5, 3, 9, 10 npu

BBIITOJITHEHUH BEIYHCICHUN 1 PEIICHNHU 3aaa4; BBIIIOJTHCHUEC OKPYTJIICHUA YU CE]I B COOTBETCTBUU C



npaBujiaMH; CPaBHCHUC YUCCJI; OICHUBAHUC 3HAUCHHUA KBAAPATHOI'O KOPHIA M3 IMOJIOKUTCIIBHOTO

OeJIoro ymcia,

4) OBJIaZICHUE CUMBOJIBHBIM SI3BIKOM areOpbl, MPHEMaMHU BBIIIOJHEHUS TOXICCTBCHHBIX
npeoOpa3oBaHMil BRIPAKCHUH, PEIICHUS YPaBHEHUU, CUCTEM YPaBHEHHI, HEPABEHCTB U CHUCTEM
HEPaBEHCTB;

YMEHHsI MOJAENUPOBATh peajbHble CUTYallMHd Ha SI3bIKE alreOpbl, MCCIENOBaTh MOCTPOCHHBIC
MOJIEJI C HUCIOJb30BaHUEM armapaTa ainreOpbl, MHTEPIPETUPOBATh MOMYyYEHHBIH pe3yJbTaT:
BBITMIOJTHEHHE HECIOXKHBIX MpeoOpa3oBaHUil 1JIsl BRIYUCIICHUS 3HAUYEHUIN YMCIOBBIX BBIPAKEHUH,
COZIepXAINX CTENEHW C HAaTypaJbHbIM I10KA3aTEJIEM, CTENEHU C IEJIbIM OTPULIATEIbHBIM
MOKa3aTeeM; BBIMOJIHEHUE HECJIOKHBIX MPeoOpa3oBaHUM IIeNbIX, IPOOHO palMOHAIbHBIX
BBIpQXEHUH W BBIPAKEHUHA C KBaJApPAaTHBIMU KOPHSMH;, DPACKPbIBAaTh CKOOKH, MPUBOIHUTH
noloOHBIE cllaraemMble, HCIOJIB30BaTh (OPMYIbl COKPALICHHOTO YMHOXXEHHUS, pEUICHHE
JUHENHBIX U KBAJIPaTHBIX YPAaBHEHUN W HEPABEHCTB, YPAaBHEHUU M HEPABEHCTB, CBOJSALIUXCS K
JUHEHHBIM WU KBaJApPAaTHBIM, CHCTEM YpaBHEHHII W HEPaBEHCTB, H300pa)KCHHE pELICHUI

HEPABEHCTB M UX CUCTEM HA YMCIOBOMW MPAMOI;

5) oBnageHue cUCTeMON (PYHKIIMOHAIBHBIX MOHSATHH, Pa3BUTHE YMEHHUS HCIOJIb30BaTh
(GyHKIMOHAIbHO-TpaUUECKUE MPEICTABICHUS JUISl PELICHUS pPA3JIMYHBIX MaTEeMATUYECKUX
3aj1ad, JULSt
ONMCAHUA U aHajJiu3a peaJbHBbIX 3aBUCUMOCTEH: OIpe/eieHUE TIOJOKEHUSI TOYKU II0 €€
KOOpJMHAaTaM, KOOPANHATHI TOUKH 10 €€ MOJIOKEHHUIO Ha MJIOCKOCTH; HaXOKJIEHHUE M0 TpapuKy
3HaYeHUH (QYHKIUM, OOJAacCTH OIpeleNieHus, MHOXKECTBAa 3HAa4YeHUH, Hyned QyHKIuH,
IPOMEXYTKOB 3HAKOIOCTOSIHCTBA, NMPOMEXYTKOB BO3pacTaHMs M yOBbIBaHHS, HauOOJIbBLIETO U
HaMMEHBIIETO 3HaUeHMs (YHKLMHU; TOCTpOeHHE rpaduka TMHEHHOM 1 KBaapaTUUHON (PYHKIIHIA;
ornepupoBaHue Ha 0a30BOM YypOBHE IMOHATHUSAMH: IIOCIEIOBATENBHOCTb, apudMeTHuecKas
IIPOrpeccusi, FEOMETPUUYECKas IPOTPECCHS; UCIIOIb30BAHUE CBOMCTB JIMHEWHOM U KBaJpaTHYHOU

GYHKIMHN 1 UX TpapUKOB MPU PELICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB;

6) OBJIAZICHUC TCOMCTPUYCCKHUM SA3BIKOM; PA3BUTHC YMCHHA MCIIOJIB30BAaTh €r0 JIA
OMUCaHUAg MPEAMETOB OKPYXKAIOIICTO MHpPA; Pa3BUTHEC MPOCTPAHCTBCHHBIX Hpe)ICTaBJ'IeHI/II\/’I,

I/1306pa3I/ITCJ'IBHBIX yMeHHfI, HaBBIKOB I'€COMCTPUICCKUX HOCTpOCHI/II\/'IZ

ONEepUpPOBAHUE TMOHATUAMH: (UTYpa, TOUKA, OTPE3OK, MpsMas, Jy4, JOMaHas, YToJ,
MHOT'OYTOJIbHUK, TPEYTOJbHUK U YETHIPEXYTOJIbHUK, MPSMOYTOJIbHUK U KBaJpaT, OKPYKHOCTh U
KpYT, PSIMOYTOJIbHBIN Mapajuienenunes, Kyo, map; n300paxeHne n3ydyaeMbix GUryp oT pyKd U
C IOMOUIbIO JTUHEUKHU U LIUPKYJIS; BBINOIHEHUE U3MEPEHNUS JUIMH, PACCTOSHUMN, BEJIMYUH YIJIOB C

MMOMOIIBIO MHCTPYMCHTOB JJI I/ISMepeHI/II\/’I JJIVH U YTJI0B,

7) hbopMupOBaHKE CHCTEMATHYECKMX 3HAHHH O IUIOCKMX (HUrypax M HMX CBOWMCTBax,
MIPEACTABICHUN O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TeJNaX; Pa3BUTHE YMEHUM MOJCIUPOBAHUS
pealbHbIX CUTyallUd Ha $3bIKE TEOMETPHH, WCCIEAOBAaHUS IMOCTPOCHHOM MOJEIH C

UCIIOJIb30BAHMEM TE€OMETPUYECKMX TOHSATHM U TeopeM, ammapara anreOpbl, pelieHus



TreOMETPUYECKUX W TPAKTUYECKUX 3a]ad: ONEepUpOBaHME Ha 0a30BOM YpPOBHE MOHSATHUSIMHU:
PaBEHCTBO (UTyp, NApaLICIBHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX, YIJIBI MEXIY MPSIMBIMH,
NEPHEHAUKYJIAP, HAKIOHHAsA, IPOCKLUHUs; IPOBEACHUE [OKa3aTeJIbCTB B  I'E€OMETPHH;
OlepHpoBaHUE Ha 0a30BOM YPOBHE TMOHSATHSIMHU: BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha 4YMCJIO, KOOpAMHATBI Ha INIOCKOCTH; pELICHUE 3a7ad Ha HaxO0XKJICHHUE
F€OMETPUUYECKUX BEIMUUH (JIMHA U PacCTOsSHUE, BEJIMYMHA YIUIa, IUIOIIAJb) IO 00pa3laM WiH

aJIrOpuTMam;,

8) oBnameHHE MPOCTEHIIMMH CIIOCOOaMH MPEACTABICHHUS M aHAIM3a CTATHCTHYCCKHX
JTaHHBIX; (opMHpOBaHME NPEICTABICHUNA O CTATUCTHYECKHX 3aKOHOMEPHOCTSAX B pealbHOM
MUPE U O Pa3IUYHBIX CIOCO0aX HX M3y4YEHHUs, O MPOCTEHIIMX BEPOSTHOCTHBIX MOJEISX;
pa3BUTHE YMEHUU H3BJIEKaTh MH(OpPMAIMIO, MPEICTaBICHHYIO B TaONMIAX, HAa JAMArpaMMax,
rpadukax, ONUCHIBATh U AaHATM3UPOBATH MACCHBBI YUCIOBBIX JTAHHBIX C MOMOIIBIO0 MOIXOISMIINX
CTATHUCTUYECKUX  XapaKTEPUCTUK, HCIOJIb30BaTh TMOHHMAHUE BEPOSTHOCTHBIX CBOICTB
OKPYXAIOIIMX SBJICHUH TMpPH NPUHATUU pElIeHH: (OpMUpPOBaHHE TMPEACTABICHUS O
CTAaTHUCTUYECKUX XaPAKTEPUCTUKAX, BEPOSITHOCTH CIy4alHOTO COOBITHUS; PElICHUE MPOCTEHIINX
KOMOMHATOPHBIX 3aj/lay; OMpPE/eJICHHEe OCHOBHBIX CTAaTUCTHYECKUX XapaKTEPUCTHK YHCIOBBIX
HAaOOPOB; OLICHUBAHUE U BBIUYMCIIEHUE BEPOATHOCTH COOBITHS B MPOCTEHUIINX CIyYasiX; HAIUYUE
IIPEJICTABICHUSI O POJIM MPAKTUYECKU JJOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHI, O pOJIM 3aKOHA
0OJBIIMX YHCET B MAacCCOBBIX SBJICHUSX; YMEHHE CpPaBHUBAaTh OCHOBHBIE CTATUCTUYECKHE
XapaKTEpUCTHKH, MTOJIyY€HHBIE B MPOIIECCE PEUICHHs MPUKIAIHON 3aaul, U3yUEHHS pealbHOI0

SABJICHUA,

9) pa3BuTHE YMEHHI MPUMEHSATh U3yYCHHBIC OHSITHUS, PE3yIbTAThl, METOIBI [UISl PEIICHUSI
3a1a4 IPAKTUYECKOr0 XapaKTepa W 3aJad M3 CMEKHBIX IUCLUILIMH C HCIOIB30BAHUEM IIpU
HEOOXO/IMMOCTH CIIPABOYHBIX MaTE€pPHAJIOB, KOMIIbIOTEPA, MOJIb30BATHCS OLEHKONW M MPUKUIKON
IIPU IIPAKTUYECKHUX PACUETax: paCllO3HABAHUE BEPHBIX U HEBEPHBIX BBICKA3BIBAHUN; OLICHUBAHUE
pEe3yNbTaTOB BBIYKMCIICHUN TIPU PELIEHUHN NIPAKTUUECKUX 3a1a4; BBIIIOJHEHUE CPAaBHEHUS YUCEN B
peaNbHBIX CUTyalUsAX; HCIIOIb30BAHME YHCIOBBIX BBIPAKECHUN IIPU PEILICHUH IPAKTUYECKHUX
3aja4 M 3ajjad U3 Jpyrux y4eOHBIX MPEIMETOB; pelIeHHe MPAaKTHYECKUX 3ajjau ¢ MPUMEHEHUEM
IOPOCTEHIINX CBOMCTB (UIyp; BBINOJIHEHHE MPOCTEHIIMX IOCTPOSHHH M U3MEpeHuil Ha

MECTHOCTH, HGO6XOJII/IMI)IX B peaHBHOﬁ JKU3HU,

10) dopmupoBanue  HHPOPMANMOHHOW W  AITOPUTMHYECKOH  KYJIBTYpBHI,
dbopmMHpoBaHUE TPEJCTaBICHUS] O KOMIIBIOTEpE KaK YHUBEPCAIBHOM YCTpOWCTBE 00pabOTKU
MH(pOpMallMK; pa3BUTHE OCHOBHBIX HAaBBIKOB WM YMEHUH HCIOJNB30BaHUS KOMIIBIOTEPHBIX

YCTPOMCTB;

11) popmupoBanue mnpeacTaBieHHsT 00 OCHOBHBIX H3yYaeMbIX MOHSATHAX: HH(pOpMaIus,
QITOPUTM, MOJIENb - U UX CBOWCTBAX; pa3BUTHE AJITOPUTMHUUYECKOTO MBIIUICHUS, HEOOXOAUMOTO
Ui Ipo(heCCHOHAIBHON NIEeSTENTPHOCTH B COBPEMEHHOM  OOIIECTBE;  pa3BUTHE  YMEHHUH

COCTaBUTh W  3allUCaTh  ATOPUTM Ul KOHKPETHOrO UCIIOJHUTENS; (POPMUPOBAHNUE 3HAHUIM



00 aJIrOPUTMHUYECKHX KOHCTPYKLHMSAX, JIOTHYECKUX 3HAUYECHHUSAX M OMNEpaIUsaX; 3HAKOMCTBO C
OJTHUM W3 S3BIKOB INPOTPAaMMHPOBAHUS U OCHOBHBIMH QITOPUTMUYECKMMHU CTPYKTypamH -
JIMHENHOM, YCIOBHOW U LIMKJINYECKOM;

13) ¢opmupoBanue ymeHHH (HOPMATHU3AMUKN U CTPYKTYPHUPOBAHMS MHPOPMAIMH, YMEHHUS
BBIOMPATH CIIOCO0 MPEICTaBICHUS TaHHBIX B COOTBETCTBUU C ITOCTABJICHHOM 3a/1aueil - TaOInIbL,
CXEMBI, TpauKH, JUarpaMMbl, C UCHOJIB30BAHUEM COOTBETCTBYIOUIMX MPOTPAMMHBIX CPEICTB
00paboTKH JaHHBIX;

14) dopmupoBaHHE HABBIKOB M YMEHHI O€30MACHOTO M LEIeCO00pa3sHOro MOBEACHUS MPH
paboTe C KOMIBIOTEPHBIMH IporpamMmamMu U B MHTepHere, yMmMeHHS COOIIOAAaTh HOPMBI
UH(POPMALIMOHHOM STHKH U TIPaBa;

15) s cnembIX © CIAOOBHIAIIMX OOYYAIOIIMXCS: BIIAJICHHE TIPaBHJIAMU  3allMCH

MaTeMaTHYeCKuX (OpPMyNl M CIEHUATBHBIX 3HAKOB PEIbe(PHO-TOUEYHOH CHUCTEMBI

o0o3Hauenuii JI. bpaiins; BnaseHne TaKTUILHO-0CA3aTENIbHBIM CIIOCOOOM 00CIEeI0BaHUS U

BOCIIPHUATHSA  pelibe(HBIX  M300paXeHWH  MPEeIMETOB, KOHTYPHBIX  HM300pakeHUH

reoMeTpuueckux (Guryp ¥ T.I.; yMEHHE 4YMTaTh pelibedHble IpadUKU 3JIEMEHTapHbIX

(GyHKLIUH HAa KOOPAMHATHOHN IUIOCKOCTH, IPUMEHSTh CIIELUANbHbIE MPUCIIOCOOJICHUS IS

penbeHOro YepyeHUs; BiIaJleHUe OCHOBHBIM (DYHKIIMOHAJIOM MPOrpaMMbl HEBU3YaJIbHOI'O

JocTyna K uHpopManuu Ha JKpaHe

I1K, yMEeHHeE UCIIOJIb30BATh N1E€PCOHAIIbHBIE TU(QIOTEXHUYECKHE CpPEeJCTBa

UH(POPMAITMOHHO-KOMMYHHKAIIMOHHOTO JTOCTYIIA CJICTIBIMU 00YJatOIIMHCS
16) aust 00y4arOIIUXCsI ¢ HAPYIICHUSIMH OMOPHO-/IBUTATEIFHOTO armapara:

BJIaACHHUC CIHCHUAIBHBIMHA KOMIIBIOTCPHBIMHU CPEACTBAMHU TIPCACTABJICHUSA W aHAJIM3a
JAaHHBIX U YMCHHC HCIIOJIB30BATH IIECPCOHAJIBHBIC CPEACTBA NOCTyIA C Y4€TOM JABUTATCIIBHLBIX,
peUCaABUTATCIIbHBIX U CCHCOPHBIX HapymeHHﬁ; YMCHHE HUCIIOJIBb30BATH INICPCOHAJIBHBIC CPCACTBA

JIOCTYTIA.

BorinyckHuK HayuyuTcsl B 5-6 kiaccax (AJ1s1 MCIOJIb30BaHUS B NMOBCEAHEBHOM KU3HU
U o0ecrneyeHnsi BO3MOKHOCTH YCIIEITHOT0 MPOA0JKeHUs1 00pa30BaHus Ha 0a30BOM YpOBHe)

* OmnepupoBarh Ha 0a30BOM YpPOBHE IMOHATHUSIMH: MHOXECTBO, DJIEMEHT MHOXKECTBA,
MMOJMHOKECTBO, MPUHAJICKHOCTb;

* 3a/1aBaTh MHO>KECTBA MEPEUHUCICHUEM UX IJIEMEHTOB;

* HaXOIWTh MepecedeHue, 00beIMHEHNE, TTOMHOXKECTBO B ITPOCTEUIITUX CUTYAITHSIX.

B noBceHeBHOM KU3HM U IIPH U3YYEHHUH APYTUX NPEeIMETOB:

b paCHOSHaBaTB JIOTHYCCKU HeKOppeKTHBIe BBICKA3bIBAHUA.
Yuciaa

® OHCpI/IpOBaTB Ha 0a30BOM YPOBHC MNOHATHAMU: HATYpaJIbHOC YHCJIO, LCJIOC YHCIIO,
OOBIKHOBEHHAS ,Z[pOGB, JACCATUYHAaA I[pO6B, CMCHIAHHOC YUCJI0, pallUOHAJIIBHOC YN CJIO,

* HCIOJL30BaTh CBOMCTBA YMCEI U mpaBujia I[CﬁCTBPIfI C palOHAJIbHBIMHA YUCJIAMU IIPU
BBITNIOJTHEHUH BI:I‘-IHCJIGHHFI;



* HCHOJB30BATh MPU3HAKU JEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU BBIYMCICHUN U
PEIICHUHU HECIOXKHBIX 3a/1a4;

* BBINOJHATH OKPYTJICHUE PALIMOHAJIBHBIX YMCETI B COOTBETCTBUU C IPABUIIAMU;

* CpaBHHUBATh PALIMOHAIbHBIC YHCIIA.

B noBceqHeBHOI KM3HU U P U3YYEHHH APYTHX MPeIMETOB:

* OLICHUBATh PE3y/IbTATHI BRIYUCICHUN IPU PEILICHUU MPAKTUYECKUX 3a/1a4;

* BBINOJIHATH CPAaBHEHHE YHCEIl B PEAIbHBIX CUTYAIUIX;

* COCTaBJIATH YMCIIOBBIC BBIPAKECHHS MPU PEIICHUU MPAKTUUYECKUX 3a/Jad U 3a1ad U3
JIPYTUX y4eOHBIX MPEIMETOB.

CraTucTuka u Teopusi BepOSITHOCTEH

* IlpencraBiarh 1aHHbBIE B BUJIE TAOJIHII, TUATPAMM,
* YuTarb I/IH(bOpMaIII/IIO, HpeIlCT aBJIeHHyIO B BHUJIC Ta6JII/ILII)I, [[I/Ial"paMMI)I.
TexcToBBIE 3a70aYH

* PemaTh HECIIOXHBIC CHOKCTHBIC 3aJ1adyd PAa3HBIX TUIIOB Ha BCe apu(PMETUUYECKHE
JEUCTBUS,

* CTPOUTH MOJENIb YCJIOBHUS 33Ja4yd (B BHJIE TaOJIMIbI, CXEMBI, PUCYHKA), B KOTOPOH
JIaHbl 3HAYEHUS JIBYX M3 TPEX B3aMMOCBA3aHHBIX BEJIMYMH, C LIEJIbIO ITIOMCKA PEIICHUS 3a0a4H;

* OCYHIECTBJISITH CIIOCOO MOMCKA pEHIeHUs 3a7adyd, B KOTOPOM PACCYKJICHHE CTPOUTCSA
OT YCJIOBHS K TPEOOBAHHIO MJIU OT TPEOOBAHMS K YCIIOBHUIO;

* COCTaBJIATH IUIaH PEUICHUA 3a1a4H;

* BBIJEJATH ATAIbl PEIICHUS 33/1a4U;

* HMHTEPIPETUPOBATH BBHIYHCIHUTEIbHBIE PE3YJIBTATHI B 3a/1a4€, UCCIEN0BATh MOJTYYEHHOE
pElICHHE 3a/1a4u;

* 3HATh pa3U4he CKOPOCTEH OOBEKTa B CTOSUYEH BOJE, MPOTUB TEUEHUS U MO TCUCHUIO
peku;

* pemaTh 33/1a4d Ha HAXO0KJICHUE YaCTH YUCia U YKcIia Mo €ro 4acTu;

* pemaTh 3a/1a4l Pa3HbIX TUIOB (Ha PadOTy, HA MOKYIKHU, HA IBUYKEHHUE), CBSA3BIBAIOIINX
TPY BEJIMYMHBI, BBIICIIATH 3T BEJIMYMHBI U OTHOIIEHUS MEXIY HUMU;

* HaxOAUTh IMPOLEHT OT YHUCJA, YUCIO IO MPOLEHTY OT HEro, HaXOJIWUTh MPOLIEHTHOE
OTHOLIEHUE JBYX YHCEJ, HAXOJWUTh IPOLEHTHOE CHWXEHHE WJIM IPOLEHTHOE ITOBBILIECHUE
BEJIMYNHEI;

* pelIaTh HECIIOKHBIE JJOTUYECKHE 3aa4d METOJOM PACCYXKICHUM.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

* BBIIBUr'aTh TUIOTE3bl O BO3MOXKHBIX MPEAETbHBIX 3HAYCHHUSIX HMCKOMBIX BEIMYHMH B
3ajaue (aenaTh NPUKUIKY)
Harnsanas reomerpus

I'eomerpuyeckne purypbl

e OmnepupoBaTh Ha 6a30BOM ypOBHE NMOHATUAMU: (HUTYpa, TOUKA, OTPE3OK, IpsMasi, JIyd,
JIOMaHasi, yrojl, MHOrOYTrOJIbHHUK, TPEYTOJIbHUK M YETHIPEXYTOJIbHUK, IPIMOYIOJIbHUK U KBaJpar,



OKPY)KHOCTb M KpYT, MPSAMOYTOJbHBIN Mapajuienenunen, kyo, map. M3o00paxars u3ydaembie
Gburypbl OT pykd U C IOMOILBIO TUHEHKU U LIUPKYIIA.

B noBceaHEeBHOM KU3HHU U IPpU U3YYCHUH IPYTUX IPEAMETOB:

* pemarb NPaKTHYECKUE 33]]aui C IPUMEHEHUEM IIPOCTEHIIINX CBOUCTB (pUryp.
HN3mepenus ¥ BbIYHCICHUSA

¢ BBIIIOJHATL HU3MCPECHUC  JIMH, paCCTOHHHﬁ, BCJIMYHMH YIJIOB, C IIOMOIIBIO
HHCTPYMCHTOB JIA 1/13MepeH1/1171 AJIMH U YTJIOB;

¢ BBIYUCIATDH IJIOIAAN MTPAMOYTOJIBHUKOB.

B HOBce}IHeBHOﬁ KU3HUA U IIPH U3YYCHUHU APYIrUX IPEAMETOB.

¢ BBIYUCIATH PACCTOSAHHUA Ha MCCTHOCTH B CTAaHAAPTHBIX CUTyallusdaX, ILJIOIIaAn
HIPSIMOYT OJIbHUKOB;

¢ BBIIIOJIHATH HpOCTGfIHIPIG IIOCTPOCHUA U U3MEPCHHA HAa MCCTHOCTH, H€O6XOI[I/IMI)IG B
pEATBHOM KU3HH.

HcTopus maTeMaTUKH

* ONUCBIBATHh OTJEJIbHBIE BBIJAIOLIUECS PE3YyJbTaThl, MOJIyYEHHbIE B XOJ€ pPa3BUTHUS
MaTeMaTUKHU KaK HayKHu;

* 3HATh IPUMEPHl MATEMATUUYECKUX OTKPBITHI U UX aBTOPOB, B CBSA3HU C OTEUECTBEHHOU
1 BCEMUPHOW UCTOPHUEN.

BpInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCA B 5-6 KJ1accax (47151 o0ecneyeHus

BO3MOKHOCTH YCIELIIHOT0 NIPOJ0JI2KEeHHs 00pa30BaHusA Ha 62a30BOM H YIIy0JIEHHOM
YPOBHSIX)
JIEeMEHTBI TEOPMH MHOKECTB H MATEMATHYECKOH JIOTHKH

*  Onepuposamsv NOHAMUAMU: MHONCECMBO, XAPAKMEPUCMUKU MHONCECMBA, INeMeHM
MHOJICecmea, — nycmoe,  KOHeuHoe U OeCKOHeuHoe — MHONCeCmeo,  NOOMHONCECBO,
NPUHAONIEHCHOCHID,

*  onpeodenamv  NPUHAONIEHCHOCMb  DNIeMEHMA  MHONCECm8Y, 00beOUHeHUI0 U
nepecevuenur) MHONCECME, 3A0dA6amb MHONCECMBO C NOMOWbIO NEPEeHUCeHUs. INEMEHMOs,
CNOBECHO20 ONUCAHUSL.

B noBceqHeBHOI JKM3HU ¥ TIPH U3YYE€HUH IPYTUX MPEIMETOB:

*  pacnosHasams 102U4ECKU HeKOPPEKMHbLE blCKA3bIBAHUS,
* cmpoums Yenouku YMO3AKIOYeHUU HA OCHOB8E UCHONb3068AHUS NPABUNL JIOSUKU.
Yucna

*  Onepuposamv NOHAMUAMU. HAMYPATLHOE YUCLO, MHONCECMBO HAMYPAIbHBIX YUCE],
yenoe Yucio, MHONCeCMB80 Yeavlx ducel, 00bIKHO8eHHAs Opobb, decamudnas 0podb, cMeUanHoe
YUCNO,  PAYUOHANILHOE — YUCILO, MHONCECMB0  PAYUOHANbHLIX — HUCEN,  2eOMempudecKast
uHmepnpemayusi HaMmypaibHuLX, Yeavblx, PAYUOHATbHBIX,

*  NOHUMAMb U 0OBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCA,

*  GBINOJHAMb BbIYUCICHUS, 8 MOM HUCIE C UCNOIb30BAHUEM NPUEMOSE PAYUOHATILHBIX



8bluUCTIeHULl, 0O0CHOBbIBAMb ANOPUMMbL BLINOJHEHUS OeUCMBULL

*  ucnoavzoeamv npusHaxku oeiumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u
npou3zee0eHuUs Yuceil npu GblNOJHEHUU 8bIYUCTIeHUN U peuleHUulU 3a0ad, 000CHO8b18aMb NPUSHAKU
oenumMocmu,

*  BbINOJHAMb OKPY2leHUe PAYUOHATILHBIX YUCe]l C 3a0aAHHOU MOYHOCMbIO,

*  YNoOpA00YUBAMb YUCA, 3ANUCAHHBLE 8 8UOE OOLIKHOBEHHBIX U 0eCAMUUHBIX Opobell;

*  naxooumv HOI u HOK uucen u ucnonv3zoeams ux npu peuwienuu 3a0d,.

*  onepuposamv nousmuem Mooyib YUCId, 2eOMEMPUYECKAas UHMePnpemayus Mooyl
yuca.

B noBceHeBHOI1 :KM3HU ¥ NIPH U3YYeHUH APYTUX NMPeIMeETOB:

*  NpUMEHAMb NPABULA NPUOTUNCEHHBIX BbIUUCIEHUU NpU peuleHuy NpaKmuyeckux
3a0a4 u peweHuy 3a0a4 Opy2ux yueOHvIX npeomemos;

*  GBINONHAMb CPABHEHUE Pe3YIbMaAmos GbIYUCICHU NpU PeueHuy NpaKmuyeckux
3a0au, 8 MOM YUC/Ie NPUOTUICEHHBIX BbIUUCTCHULL,

*  COCMABNAMb YUCLOBbIEe GBIPAJNCEHU U OYEHUBAMb UX 3HAYEHUS NpU peueHuu
NPAKMU4ecKux 3a0ay u 3a0a4 u3z opyaux y4eOHulx npeomemos.

YpaBHeHNsI 1 HEPABEHCTBA

o Onepupoearnb NOHAMUAMU. DPABEHCMEB0, HYUCTI060€ PpABEHCMEB0, YPpABHEHUE, KOPEHb
YpaeHerus, peileHue ypasHerus, 4uciloeoe Hepaeercniso.

CraTuCcTHKA M TeOpHs BEPOSATHOCTEH

*  Onepuposamv noHAMUAMU: cmMoOAOUambie U Kpy2oeble OudepamMmvl, madIuybl
O0aHHbIX, cpedHee apugmemuieckoe,

*  u3BIEKaAmMb, UHDOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUACDAMMAX,

*  cocmasnsims mabauysl, CMpoums OUAZPAMMbL HA OCHOBE OAHHbIX.

B noBceHeBHOI :KM3HU ¥ TP U3YYeHUH APYTUX MPeIMETOB:

*  u3eieKamv, UHmMepnpemuposams u npeoopazoevieams unghopmayuro,
npeoCmasiienHyo 8 mabnuyax u Ha OUApamMmax, Ompaxcarouyio c8oLUCmMead U XapaKmepucmuxu
PEAIbHbIX npoyeccos u ﬂB]ZeHLlZZ.

TekcToBBIE 3a7a4N

*  Pewamv npocmele u CrOJCHble 3aA0a4u pPA3HLIX MUN08, A MAKdice 3a0adu
NOBLILEHHOU MPYOHOCTUL;

*  UCNONB3068aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeNU MEeKCMO8 CILONCHBIX 3a0ay O
HOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

*  3HamMb U NPUMEHAMb 00a cnocoba Noucka peuleHus 3a0ay (om mpebO8aHus K
YCILOBUIO U OM YCI08USL K MPEbOB8AHUIO),

*  MOOenUupo8ams paccysicoeHusi npu NOUCKe peuleHus 3a0a4 ¢ NOMOWbIo pag-cxemvl;

*  8bIOENAMb 2MANbL PeUeHUss 3a0ayl U COOEPHCAHUE KAHCO020 IMand;

*  UHMeEPNPemuUpoOsamsv  BbLIYUCIUMENbHbIE pe3yIbmamsl 6 3a0aye, UCCIe008AMb
HOJYYEHHOe peuenue 3a0a4ll;

*  QHATU3UPOBAML  BCEBO3MOJNCHbBIE CUMYAYUU  B3AUMHO20  PACHOJIONCEHUS  O8)YX
00beKmMo8 U UMEHeHUe UX XAPaKmepUucmux npu COBMeCmHOM O8UNCEHUU (CKOPOCMb, 8peMs,



paccmosnue) npu peuwleHuu 3a0ay Ha O08UNCEHUe 08YX 00bEKmMo8 KAK 6 OOHOM, MAaK U 8
NPOMUBONOIOINCHBIX HANPABTICHUSIX,

*  UCCe008amb Ce803MOIICHbIE CUMYAYUU NPU PEeUeHUU 3a0ay Ha 08UdICeHUe No peke,
paccmMampusams pasHvle CUCHEMbl OMcYéma,

*  pewiams pasHOOOPA3HbLE 3a0aUU KHA HACMUY,

s pewamb U 000CHOBbIBAMb CBOE peuleHue 3a0ad (8blOeisimb MamemMamuyeckyio
OCHOBY) HA HAXONHCOEHUe Yacmu YUCIAd U YUCIA NO €20 4aCmU HA OCHO8e KOHKPEMHO20 CMbICIA
opodu;

*  0co3Hasamv U 0OBACHAMb UOCHMUYHOCIb 3A0a4 PA3HBIX MUNOE, CEA3bIBAIOWUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA O08UdICEeHUe); GblOeIAmb MU GeIUYUUHbL U OMHOUEHUS.
MedHCOY HUMU, NPUMEHSMb UX NPU peleHuu 3a0ay, KOHCMPYUposams cOOCMEeHHble 3a0ayu
VKA3AHHBIX MUNOS.

B noBceiHeBHO KU3HU M IPU U3YYEHUHU IPYTUX MPEIMETOB:

*  guloenAmb Npu peuleHuu 3a0ay XapakmepucmuKku paccMampusaemol 8 3adaue
cumyayuu, OmiudHvle Om peaibHulX (me, om KOMOpPbIX adCmpazupos8anicy), KOHCMpYuposams
HO8ble CcUumyayuu ¢ Y4émom SMmux Xapakmepucmux, 6 YdCMHOCMU, NPU peuleHuu 3a0ad Ha
KOHYeHmpayuu, y4umuléams nJI0MHOCMb euecmsd,

*  pewams u KOHCMPYUpPo8amsv 3a0auu Ha OCHOBE PaACCMOMPEHUS PealbHbIX CUMYayull,
8 KOmopulx He mpebyemcsi MOYHbl 8bIYUCTUMENTbHBIU Pe3VIbIMam,

s  pewams 3a0auu Ha OBUNCEHUE NO peKe, PACCMAMPUBAsl pasHble CUCEMbL OMCYemd.

Harasanas reomerpust

I'eomeTrpuueckue purypsni

*  usglekamv,  UHMeEpPnpemuposamsv U  Hpeobpasosvieamv  UHgopmayuro - o
eeomempuieckux ueypax, npeocmasientylo Ha 4epmexcax,

s usobpadicamv uzyuaemvie @Quaypbl Om pYKU U C NOMOWbIO KOMHbIOMEPHBIX
UHCIMPYMEHMO8.

HN3mepenust U BbIYMCICHUSA

*  GLINOJHAMb UBMEPEHUe ONUH, PACCMOSHUL, GeIUYUH Vel08, C NOMOUbIO
UHCMPYMEHMO8 015 USMEPEHUTL ONUH U Y208,

*  BHIYUCHAMb NAOWAOU NPAMOY2OJbHUKOS, KBAOpAMOo8, 00bEMbL NPAMOY2ONbHbIX
napannenenuneoos, Kyoos.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

*  BLIYUCIAMb PACCMOAHUS HA MECMHOCMU 8 CMAHOAPMHbLIX CUMYAYUsX, Niowaou
Y4acmKo8 npsamoy20ibHOU hopmbl, 00bEMbL KOMHAM,

® BblNOJIHAMb npocmeﬁmue nocmpoO€erRUsl Ha MeECMHOCMU, HeobxXoouMble epeajszoﬁ
IHCU3HU,

*  OYeHUBaAMb pasmMepvl PeabHblX 00BLEKMOE OKpYICarwe2o Mupa.
Hcropus MaTeMaTUKH

hd Xapaxkmepuszoeambv 8K1A0 8bl()CZIOM4LDCC}1 mamemamukoe 6  paseumue
mamemamuku U UHbIX HAYYHblX obnacmell.



BrinyckHuK HayunTcs B 7-9 Kiaaccax (IJI MCNOJIb30BAHUS B MOBCEIHEBHOM KNU3HH
U o0ecrnieYeHUs1 BO3MOKHOCTH YCIEIIHOT0 NMPOA0JIKeHUsI 00pa3oBaHus Ha 02a30BOM YPOBHeE)

9J1eMeHTBI TCOPUHU MHOYKECTB U MaTeMATHYEeCKOH JJOTHKH

® OHGpI/IpOBaTI) Ha 0a30BOM YPOBHE IIOHATUAMMH: MHOXCECTBO, DJICMCHT MHOXKCCTBA,
MMOAMHOKECTBO, NPUHANJICKHOCTD,
® 3a1aBaTb MHOXXECTBA INCPCUHUCIICHUEM UX 3JICMCHTOB,

¢ HaxXOIUThb IEPCCCUCHUC, OGBGI{I/IHCHI/IG, IIOAMHOKECTBO B HpOCTef/’IH_H/IX CUTyaluiIX;

¢ OmIcpupoBaTb Ha 0a30BOM YPOBHC TMOHATUAMMU: OIPCACICHUC, aKCHOMa, TCOpEMa,
J0Ka3aTCIbCTBO,

¢ IPUBOIUTH NPUMEPHI U KOHTPIIPUMEPHI JJIA IIOATBEPKACHHUA CBOUX BBICKA3bIBAHMIA.

B noBceaqHeBHOM KM3HHU U MPpH U3YYCHUH APYIUX NPEAMETOB:

® HCIIOJB30BaTh Fpa(l)I/ILIGCKOG MpEACTABJICHUE MHOXCCTB Ui OIMMCAHUA PCAJIbHBIX
IMpouecCcCcoB U HBHGHHﬁ, IIpU pCUICHUH 3aaaY APYyIrux y‘l€6HBIX IpeaMETOB.

Yucaa

*  OmnepupoBarh Ha 0a30BOM ypOBHE MOHATUSMHU: HATYPaJIbHOE YMCIIO, IIEJI0€ YHCIIO,
OOBIKHOBEHHas1 JIpo0Ob, JECATHYHAs JpoOb, CMEIIaHHas JpoOb, palMOHAIBHOE YHCIIO,
apu(METUYECKHI KBaJIpaTHBIH KOPEHb;,

*  HCIIOJI30BaTh CBOMCTBA YMCEN M MPaBUJjIa ICHCTBUHA MTPHU BHIMOIHECHUH BBIYUCIICHHH;

*  HCIMOJb30BATh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 ipu BBITIOJTHEHUH BBIYUCICHUN
Y PEIICHUH HECIIOKHBIX 3a]1a4;

*  BBINOJHATH OKPYIJICHHE PAllMOHATIBHBIX YHCEN B COOTBETCTBUHU C MTPABUIIAMU;

*  OLEHUBATH 3HAUEHUE KBAIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LIEJI0T0 YUCIA;

*  pacno3HaBaTh PalMOHAJIbHBIE U UPPALUOHAIBHBIC YHCIIA;

*  CpaBHUBATh UKCJIA.

B noBcenHeBHOI KM3HN M IPH U3Y4YEHUH JPYTHX NPEIMETOB:

*  OLICHMBATH PE3YJIbTAThl BBIYMCICHUN NPU PEIICHUH MPaKTHUECKUX 3ajiay;

*  BBINOJHATH CPAaBHEHUE YUCENT B PEATIbHBIX CUTYaLUsX;

*  COCTaBJIATHb YMCIIOBBIE BBIPAXKEHHUS NMPH PELICHUH MPAKTUYECKHX 3aJad U 3a/1ad U3
JPYTruX y4eOHBIX IPEAMETOB.

To:xknecrBeHHbIe NpeoOpa3oBaHus

*  BbIMOAHATE HECIOXKHBIE NpPeoOpa3oBaHUsS Ul BBIYMCIEHUS 3HAYEHUM YHCIOBBIX
BBIDAKECHHM, COAEPKAIMX CTENEHH C HATypaJbHBIM IIOKa3aTelleM, CTENEHU C IEJbIM
OTPHLIATEIIBHBIM ITOKa3aTelIeM;

*  BBINOJHATH HECIOXKHBIE NPe0Opa30BaHUs LENbIX BBIPAKEHUN: PaCKpPBIBATh CKOOKH,
IPUBOINUTH MOAOOHBIE ClIaraeMeble;

*  HCIOJB30BaTh (HOPMYJIBl COKPAIIEHHOTO YMHOXEHHs (KBajJpaT CYMMBI, KBajpaT
Pa3sHOCTH, Pa3HOCTh KBAJPATOB) AJISl YIPOIIEHUS BBIYMCICHUN 3HAUE€HUI BBIpAXKEHUH;

*  BBIIOJHATH HECIOXKHBIE MpPeoOpa3oBaHMUs JIPOOHO-TMHEHHBIX BBIPAKEHUH U
BBIPAKEHUM C KBaPATHBIMU KOPHAMM.



B noBceaHeBHOI KM3HM U NPH U3YyYEeHUH APYTUX NPeAMETOB:

® IMMOHMMATh CMBICJI 3alIMCH YUCJIa B CTAHAAPTHOM BUIC,

® OIICpHUPOBATH HA 0a3o0BOM YPOBHC NOHATHEM «CTaHAAPTHAA 3allMCh YHUCJIa».
YPaBHeHI/Iﬂ N HEPABCHCTBaA

*  OmnepupoBaTh Ha 0a30BOM YpOBHE IMOHSATHUSMH: PAaBEHCTBO, YHUCIOBOE PABEHCTBO,
ypaBHEHHUE, KOPEHb YpaBHEHMS, PEIICHUE ypaBHEHHs, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHre HEPABEHCTBA;

*  TPOBEPSTH CHPABEIJIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

* peuath JMHEWHBIE HEPABEHCTBA M HECJIOXXKHBIE HEPABEHCTBA, CBOJSIIMECS K
JINHEUHBIM;

*  pemarb CUCTEMbI HECIIOKHBIX JINHEWHBIX YPABHEHH, HEPAaBEHCTB;

*  MPOBEPSTH, ABISAETCS JIU TAHHOE YUCJIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);

*  pemaTh KBaJpaTHBIC YPaBHEHUS 1O GopMysie KOPHEH KBapPAaTHOTO YPaBHCHHS;

e u300paXkaTh PeIICHHsI HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOH.

B noBcegHeBHOM KU3HU U NIPH U3YUYEHUHM APYTUX NPeAMETOB:

*  COCTaBJATh M PElIaTh JUHECWHBIC YPABHEHUS NPHU PEIICHUHU 3a7a4, BOZHHUKAIOIIUX B
JIPYTUX YYEOHBIX TIPEIMETaX.
DOyHKIUH

*  Haxoauts 3Ha4eHHEe PYHKIWH 110 33JaHHOMY 3HaYCHHIO apTyMEeHTa,

*  HaxOJWTh 3HAUYECHUE apryMeHTa IO 3aJaHHOMY 3HAueHHWIO (PYHKIMH B HECIOMXKHBIX
CUTYAaIHsX;

*  ONpelensATh MOJOXEHWE TOYKU M0 e€ KOOpAWHATaM, KOOPAWHATHI TOYKH MO €&
MOJIOXKEHHIO Ha KOOPIMHATHOH IIIOCKOCTH;

* mno rpapuKy HaxXOAUTh O0O0JacTb ONpEIeNeHHs, MHOKECTBO 3HAYEHWMH, HYIH
(GyHKLIMU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKHM BO3pacTaHHs U  YObIBaHMS,
HauOoJIbIIIee M HaUMEHblIIee 3HaYeHUsl QYHKIINU;

*  CTpPOUTb I'paUK JUHEHHON PYHKIIUH;

*  TIPOBEPSTH, ABJSETCS JM JAaHHBIN Ipaguk rpapuKoM 3aJaHHOM (YHKUIUH (JTMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIHUOHAITIBHOCTH);

*  OmpenensaTh MPHONMKEHHBIC 3HAYEHHUS KOOPAWHAT TOYKH IepecedeHUus: rpadukoB
yHKLM;

e omepupoBaTh Ha  0a30BOM  ypOBHE  TIOHSATHSMH:  IIOCIIEIOBATEIHHOCTH,
apudMeTHUeCKas IPOrPecCHsi, FTeOMETPHUYECKas POTPECCHS;

* pemaTh 3aJayd Ha MPOTPECCUU, B KOTOPBIX OTBET MOXKET OBbITh IOJIy4eH
HEMOCPEACTBEHHBIM MOACUETOM 0e3 mpuMeHeHUs (HopMy.

B noBcegHeBHOI )KM3HM M IPU U3YUYEHHH APYTHX NPEAMETOB:

*  HCIOJb30BaTh rpaMKU peabHBIX MPOLECCOB U 3aBUCUMOCTEH Ui ONpeAeIeHus: UX
CBOWCTB (HauOONbIIME M HAMMEHBIIME 3HAUCHHs, MPOMEXYTKH BO3pacTaHUs U yOBIBaHUS,
00J1aCTH MOJIOKUTENBHBIX U OTPUILIATENIbHBIX 3HAUCHHUH U T.11.);

*  HCIIOJIB30BaTh CBOMCTBA JIMHEHHOHN (yHKIMU U ee TpaduK MpU PELICHUU 3a1ad U3
JpyruX y4eOHBIX IPEAMETOB.



CraTncTHKa ¥ TEOPUsI BEePOSTHOCTEH

* Hmerp mpencTaBieHHUE O CTATUCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

e pemaTrh OPOCTEHIIMEe  KOMOWHATOPHBIC  3aJa4ydl  METOJOM  NPSIMOTO U
OpraHU30BaHHOIO Nepedopa;

*  IPEICTaBIATH JaHHbIC B BUJE TaONUIl, AUArpaMM, rpauKoB;

*  yuTaTh HHGOPMAIUIO, IPEJCTABICHHYIO B BUI€ TaOJIULIbI, TUarpaMmbl, rpaduka;

*  ONpeAeNsiTh OCHOBHBIE CTATUCTHUUYECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

*  OLIGHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIINX CIyYasix;

*  UMETb MPEJICTABICHUE O POJIM 3aKOHA OOJIBIINX YHCE B MACCOBBIX SBJICHUSX.

B noBceHeBHOI KU3HU U IPH U3YyYEHUU APYTUX NPeIMETOB:

*  OIICHMBATH KOJMYECTBO BOSMOXHBIX BAPHAHTOB METOOM Tepedopa;

*  WUMETh MPEACTABICHWE O POJU NPAKTHYECKH IOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHI;

*  CpaBHHMBAaTh OCHOBHBIC CTATHCTUYECCKHE XaPaKTEPUCTHKH, TMOIYUYCHHBIC B IPOIIECCE
pelIeHHs TPUKIIATHOM 3a/1au, H3y4YCHHUs PEATbHOTO SIBIICHHSI,

*  OIICHUBAThH BEPOSTHOCTH PEATBHBIX COOBITHH U SBIICHUI B HECIOKHBIX CUTYAIUIX.

TekcTOBBIE 321241

* Pemate HecCHOXHBIC CIOKETHBIC 3aJa4d Pa3HBIX THUIIOB HAa Bce apH(PMETHUECKUE
JICHCTBHS,

* CTPOWTH MOJIETh YCIOBUA 3adaud (B BUIE TaONMIIBI, CXEMbI, PHUCYHKA WIH
ypaBHEHUs), B KOTOPOW JaHbl 3HAYEHUs JBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIHYMH, C ILEIBIO
MOMCKA PEIICHUS 3a]1a4H;

*  OCYIIECTBISThH CIIOCOO MOMCKA PEIIeHHsI 33/1a4i, B KOTOPOM PaCCyXJACHHUE CTPOUTCS
OT yCIIOBUS K TpeOOBAHHIO MIJIM OT TPEOOBAHUS K YCIOBHIO;

*  COCTaBJIATH IUIAH PEIICHUS 3a/1a4u;

*  BBLIEJATH 3TAllbl pELICHUS 331a4H;

*  HHTEPIPETUPOBATH BHIYHCIUTEIBHBIE pe3ylbTaThl B  3ajade, MCCIEI0BATh
MOJIYYCHHOE PEIICHUE 3a]1a4H;

*  3HaTh pa3jIM4Ue CKOPOCTEH 00BEKTa B CTOSYCH BOJE, MPOTUB TEUEHUS U 1O TEUECHUIO
peKu;

*  pemaTh 337a4YHM Ha HAXOXKJICHHE YaCTH YHCJIa U YUCJIA 110 €ro YacTH;

e pemaTh 3aJaYyd pa3HbIX THUMOB (Ha paboTy, Ha TMOKYNKH, Ha JBIKEHUE),
CBSI3BIBAIOLLMX TPU BEIIMYUHBI, BBIJICIATH 3TH BEJIMYMHBI 1 OTHOLLIEHUS MEXy HUMH;

*  HaxOJWUTh IMPOLEHT OT YMCJa, YUCIIO MO MPOLEHTY OT HEro, HaXOJIUTh MPOIEHTHOE
CHUYKEHHUE WJIM MPOLEHTHOE MOBBIIEHNE BETUYNHBI,

*  pemaTth HECIIOKHBIE JIOTHYECKUE 3a7]a9i METOJIOM PACCYKICHHM.

B noBceaHeBHOI JKU3HM U NPU U3YYEHUHU APYTUX NMPEIMETOB:

*  BBIJIBUraTh TUIIOTE3bl O BO3MOXKHBIX MpENEIbHBIX 3HAUEHUSX HMCKOMBIX B 3ajaude
BEJIMYUH (JIeT1aTh IPUKUIIKY ).
I'eomeTpuueckue purypbl



*  OmnepupoBars Ha 6a30BOM YpOBHE MOHATUSMHU I'€OMETPUUIECKUX UTYP;

*  u3BIEKaTh HUHGOPMALMIO O TEeOMETpUYECKUX (urypax, MpeACTaBICHHYIO Ha
YepTekKax B SBHOM BUJIE;

* IOPUMEHATH MJI1 peUIeHHs 3aJad reoMeTrpuueckue (akThl, €CIU YCIOBUS HX
NpUMEHEHHUS 3a1aHbl B IBHOU (hopme;

* pemaTh 3a7aud HA HAXOXKICHHE TE€OMETPUYECKHX BEIMYMH IO oOpasnam Win
aJIrOpUTMaM.

B noBceqHeBHO KM3HU U MPU U3YYEHUH APYTUX NPeIMeTOB:

*  JCNOJIb30BaTh CBOWCTBA T€OMETPUUYECKUX (UTYp Al PELIeHHs TUIIOBBIX 33734,
BO3HMKAIOIIKX B CUTYyalUsAX [IOBCEIHEBHOM JKU3HU, 3a71a4 IPAKTUYECKOT0 COAEPIKAHUS.

OTHOlIEHUuA

*  OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSIMU: PABEHCTBO (DUTYpP, paBHbIE (PUTYpHI,
PaBEHCTBO TPEYrOJbHUKOB, MAPAJICIBHOCTh MPSAMBIX, MEPIEHIUKYISIPHOCTh MNPAMBIX, YTIIBI
MEX1y MPSMBIMH, IEPICHAUKYIISIP, HAKIOHHAS, TPOCKIIHUSI.

B noBce1HeBHOI :KM3HHU U NIPH U3YYeHUH APYTUX NMPeIMeETOB:

b HCIIOJIB30BAaTh OTHOMICHUA JId PCIICHUSA HpOCTGfIIHPIX 3aJa4, BO3HHKaOIIUX B
PpEATBHOM KU3HH.

I/I3Mepemm U BBIYUCJICHHUA

*  BBIIONHATH U3MEPEHUE UIMH, PACCTOSIHUM, BEJIWYMH YIVIOB, C IIOMOILIBIO
WHCTPYMEHTOB JIJISI ©3BMEPEHUH JUIMH U YTJIOB;

*  MPUMEHATH (POPMYJIBI TEPUMETpPA, TUIOMATM U O0BEMA, TUIOMIAAN TOBEPXHOCTH
OTAEJBHBIX MHOTOTPAHHUKOB ITPU BBIYUCIIEHUSIX, KOTJIa BCE JAHHBIE UMEIOTCS B YCIIOBUU;

*  mnpuMeHATh Teopemy [lucdaropa, 6a30BbIe TPUTOHOMETPHUUECKUE COOTHOIICHUS TSI
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TJTONIAAEH B MPOCTEUIIINX CIydasiX.

B noBceaHeBHOM KU3HU U NIPU U3YUYEHUU JAPYTUX MPEAMETOB:

*  BBIUMCIATH PACCTOSHMS HA MECTHOCTM B CTAHJAPTHBIX CHUTYalHsX, IUIOMAAN B
MPOCTENIINX CITy4asiX, IPUMEHITH (POPMYJIbI B IPOCTEHIINX CUTYalUAX B [IOBCEAHEBHOM JKU3HU.

I'eomerpuyeckne nNocTpoeHns

e H3o00paxaTb TUNOBbIE IJIOCKUE (GUTYpHl U (UTYpPHl B MPOCTPAHCTBE OT PYKHU U C
MOMOUIbI0 HHCTPYMEHTOB.

B noBcenHeBHOI KM3HU U IPH M3YYECHHUH IPYTHUX NPEIMETOB:

b BBIIIOJIHATH HpOCTGﬁIHHG MMOCTPOCHUA Ha MECTHOCTH, HCO6X0)II/IMI)IG B peaJ'II)HOI\/'I
JKHU3HU.

I'eomeTpuyeckue npeodpa3oBaHusA

*  Crpouts Qurypy, CHMMETPUYHYIO TAHHOH (PUIype OTHOCHTEIBHO OCH U TOYKH.
B noBcetHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:



*  pacro3HaBaTh ABMKCHHE 0OBEKTOB B OKPYKAIOIIEM MHPE;

*  pacmo3HaBaTh CUMMETPHUYHBIC QUTYpPHI B OKPYXKAIOIIEM MHpE.
BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

* OnmnepupoBarb Ha 0a30BOM ypOBHE IOHSATUSIMH BEKTOp, CyYMMa BEKTOpPOB,
MIPOU3BE/IEHNE BEKTOpa Ha YMCIIO0, KOOPAUHATHI HA MIIOCKOCTH;

e ompeaensaTs NpUOMKEHHO KOOPAMHATHI TOYKHM MO €€ H300paKeHUI0 Ha
KOOPJMHATHOM IJIOCKOCTH.
B noBce1HeBHOIi ;KM3HU ¥ TPH U3YYEeHUH APYTUX MPeIMETOB:

b HCIIOJIb30BaTh BEKTOPHBI AJIA PCHICHUA HpOCTGfIH.IHX 3aaa4 Ha OIpCACIICHUE CKOPOCTU
OTHOCUTCIIBHOI'O ABHKXCHHU.

Hcropuss MmaTemaTuKn

*  OnwuceiBaTh OTIEIbHBIC BBIIAIOMIMECS PE3YJIbTATHI, MOJIYYCHHBIE B XOJI€ Pa3BUTHS
MaTeMaTUKHU KaK HAyKH;

*  3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3H C OTEYECTBEHHOMN
1 BCEMUPHOW UCTOPHUEH;

*  [IOHMMAaTh POJIb MAaTEMATUKH B pa3BuTuu Poccuu.
MeToabl MATEMATUKH

* BpiOuparh NOIXOIAMIMI HM3YyYEHHBIH METOA [UIsl PELICHUH W3YYEHHBIX THUIIOB
MaTeMaTHYECKHX 3aa4;

* llpuBoguTs mNpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B  OKpYXaroUleH
JNENCTBUTEIBHOCTH U IPOU3BEIEHUAX HCKYCCTBA.
BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCs B 7-9 Kilaccax 15 odecrneyeHust

BO3MOSKHOCTH YCIICIIHOTO NMPOJOJI’KeHUsI 00pa30BaHus Ha 0a30BOM H YIU1yOJEHHOM

YPOBHSX
DJIeMeHThbI TeOPMU MHOKECTB H MATEeMaTH4YeCKOI JIOTUKH

*  Onepuposéams nouamusmu: onpeodejieHue, meopema, aKCUuoma, MHONCECMEO,
XapakmepucmuKku MHONCeCMEd, JJIeMeHN MHONCeCmad, Nycmoe, KOHeUHOe U OeCKOHEeuHoe
MHOMHCECMB0, NOOMHONCECBO, NPUHAODTIEHCHOCHb, BKII0UEHUe, PABEHCIBO MHONCECTE;

*  U300padcamov MHONCECMBA U OMHOWEHUE MHONMCECME C HOMOWbIO KPY208 Dliiepa,

*  onpedensimv  NPUHAONEIHCHOCMb — JIEeMEHMAd  MHOJHCeCm8y,  00beOUHeHuro U
nepeceueHu MHOMCeCms;

*  3a0a8amb  MHONCECMBO C NOMOWDBIO NEPEeHUCTCHUS INEMEHMO8, ClOBECHO20
ONUCAHUS;

*  onepuposamv  NOHAMUAMU.  BbICKA3bIGAHUE,  UCMUHHOCMb U JIOACHOCHD
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIBAHUU, ONepayuu HAO BbICKA3LIBAHUAMU: U, UIU, He,
VCII0BHbBIE BbICKA3bIBAHUS (UMNIUKAYUL),

*  Ccmpoums 8blCKA3bIBAHUS, OMPUYAHUSL BbICKA3bIBAHUII.

B noBceTHeBHOI JKM3HU ¥ TPH U3YYeHUH IPYTUX NMPEIMETOB:

® cmpoumbs yenodku yMO&’aKJZIOlleHMMU HA OCHOB€ UCNOJTIb306AHUA npasUl 1I0CUKU,



*  UCNONB306aMb MHOJCECMBA, ONEpayuu ¢ MHOMICeCmeamu, Uux epaguueckoe
npedcmasiienue OJisi ONUCAHUS PealbHbIX NPOYECCO8 U ABIEHUIL.
Yuciaa

*  Onepuposamv NOHAMUAMU. MHONCECHEO HAMYPATbHBIX HYUCET, MHOHNCECMBO YEblX
yucen, MHONCECMBO DPAYUOHANLHBIX YUCEeTL, UPPAYUOHANbHOE HYUCTO, KB8AOPAMHbIU KOPEHb,
MHOIHCECTNBO OelCTNBUMEbHBIX YUCE]l, 2E0MEeMPUYECKAsl UHMePNPemayus HamypaibHblX, Yelbix,
PAYUOHATILHBIX, OEUCMBUMENbHBIX YUCEe,

*  NOHUMAMb U 0OBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCA,

*  GBINOJIHAMb BbIUUCIEHUS, 8 MOM HUCIE C UCHOIb308AHUEM NPUEMOE DAYUOHATbHBIX
8bIYUCTECHUU,

*  GBINOIHAMb OKPY2NeHUEe PAYUOHATbHBIX YUCET C 3A0AHHOL MOYHOCbIO,

*  CpasHuBamv PayUOHAIbHBIE U UPPAYUOHAIbHBLE YUCTA,

*  mpeocmasiams PAYUOHAIbHOE YUCIO 8 BUOE OeCAMUYHOU OpoOU

*  YNopa0oyuU8ams YuCia, 3anUcaHuble 8 guoe 0OLIKHOBEHHOU U 0eCAMUYHOL OpoOU;

*  Haxooums HO/] u HOK yucen u ucnonv3oéams ux npu peuieHuu 3a0ad.

B noBce1HeBHO KU3HHU M NIPH U3YYeHU U IPYTUX MPEIMETOB:

*  NPUMEHSMb NPABULA NPUOTUNCEHHBIX BbIYUCTICHUL NPU PEUeHUU NPaKmuyecKux
3a0a4 u peweHuY 3a0a4 Opy2ux yueOHvIX npeomemos;

*  GBINOJHAMb CPABHEHUE Pe3YIbMAmos GblUUCIeHUl NpU peueHuUu NPaKmuyecKux
3a0au, 8 MoM Hucjie NPUOIUNCEHHBIX BbIUUCTEHU,

*  CcoCmagiamb U OYEHUBAMb YUCLOBblE GbIPANCEHUS NPU PeuleHUU NPAKMUYECKUX
3a0a4 u 3a0a4 u3 opyaux y4eOHulX NpeomMemos,

*  3aNUCLIBAMb U OKPY2IAMb YUCTOB8bLE 3HAYEHUS PeAIbHbIX eIUYUH C UCNOIb308AHUEM
PA3ZHBIX CUCTEM USMEDPEHUSL.

ToxnecrBeHHbIC NPEOOPA30BAHMA

*  Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, CmeneHu ¢
yenviM OmpUYamenbHulM NOKA3amenem,

*  BLINOIHAMb NPeoOPA308AHUSL UYENbIX GbIPANCEHUN: OelUCmeuss ¢ O0OHOUIeHaMU
(cnodcenue, sbluUmMaHue, YMHOJNCEHUE), OClUCmEUsi ¢ MHOLOUIEHAMU (CNLOJCEeHUe, GbluUmanue,
VMHOMCEHUe);

*  BBINOJHAMb PA3IONCEHUE MHO2OUNEHO8 HA MHOJCUMeENU OOHUM U3 CHOCO008:
8bIHECeHUe 3a CKOOKY, SPYNNUPOBKA, UCNOIb308AHUE POPMYT COKPAUEHHO2O YMHONCEHUS,

*  gbl0enamb KAOPAm CyMMbl U pA3HOCMU OOHOYLEHO8;

*  PAacKiaovbi8amsv HA MHONCUMENU KBAOPAMHbIL MPEXUIEH,

*  BBLINOIHAMb NPeoOPA30BAHUS  BBIPANCEHUL, COOEPAHCAUWUX CMENneHU ¢ YeablMu
OMPUYAMENbHBIMU  NOKA3AMENAMU, Nepexooums Oom 3anucu 6 6ude CmeneHu ¢ Yeavim
ompuyamenbHbiM NOKA3amenem K 3anucu 6 suoe opoou,

*  BLINOIHAML NPeodPA308anUs OPOOHO-PAYUOHANLHBIX BbIPANCEHUU: COKpAWYeHUe
Opobetl, npusedenue aneedpauieckux Opobell Kk 00uemy 3HameHameno, ClodceHue, YMHONCEHUE,
Oellenue anecedbpaudeckux opobell, 8038edeHue aneedpauyecKol Opoou 6 HAMypaiIbHYIO U Yeryio
OMPUYAMENLHYIO CIEeNneHb,

*  BBINOJHAMb NPEOOPAZOBAHUSL BLIPANCEHULL, COOEPICAUUX KBAOPAMHbIE KOPHU,

s 8bI0eNAMb K8AOPAm CYMMbl ULU PAZHOCHU O8YYIEHA 6 BbIPANCEHUSIX, COOEPHCAUUX



K6aopammubvle KOPHU,

*  BLINOHAMb NPeoOPA30BAHUSL BLIPANCEHUL, COOEPHCAUYUX MOOYTb.
B noBce1HeBHOM KU3HU M NPH U3YYeHUHU IPYTUX MPeAMETOB:

*  BBINOJHAMb NPEOOPA30BAHUS U OCUCMBUSL C YUCTAMU, 3ANUCAHHBIMU 8 CIAHOAPIHOM
suoe;

*  BLINOIHAMb NPeodpPA308aAHUs ANI2eOPAUYECKUX BbIPAJCEHUN NPU peuleHuu 3a0ad
Opyeux yueOHviX npeomMemos.
YpaBHeHUsI 1 HEPABEHCTBA

*  Onepuposamsv NOHAMUAMU: YPAGHEHUe, HEPABEHCMBO, KOPEHb YPAGHEHUs, peuleHue
HepaseHcmeda, PAHOCUNbHbIE YPABHeHUs, 001acmb OnpeoeieHus YpasHeHus (HepaseHcmsad,
cucmembl YpagHeHUll Ul HEPABEHCME);

*  pewiambs JUHElHble YPAGHEHUs U VPABHEHUS, CE00UMble K JTUHEUHbIM C HOMOUbIO
MOXNCOeCMBEHHbIX NPeobpPa308aHUl,

*  pewamsb Keaopamuvie YPAGHEHUS U YPAGHEHUs, CB00UMble K KE8AOPAMHLIM C
ROMOWBIO MOACOECMBEHHBIX NPEOOPAZ06AHUIL,

*  peuwiamsb OpOOHO-TUHEUHbLE YPABHEHUSL,

s  pewamv npocmeiwiue  uppayuonaivhvlie ypaenenus euoa  f(X) =a;

*  pewambs YpaGHeHUs 6UOA X =da ;

s pewiambv YPAGHEHUsI CNOCOOOM PA3LONCEHUS HA MHONCUMENU U 3AMEHbl NePeMEHHOU,

*  UCNONB308aMb MEmMOoO UHMEPBANO8 Ol peueHUs Yeavlx U OpOOHO-PAYUOHATLHBIX
HEepPaGeHcme,

*  pewamsv NUHElHble YPAGHEHUs U HePABEHCMEA C NAPAMempamu;

*  pewiamb HeCl04CHbLE K8AOPAMHbLE YDAGHEHUS C NAPAMEMPOM;

*  pewambs HeCl0JCHble CUCTEMbl TUHEUHbIX YPAGHEHULL C Napamempamu,

*  pewiamb HeCl0HCHbLE YPAGHEHUS 8 YELbIX YUCTAX.
B noBceaHeBHOI »KU3HM U NPU U3YYEeHUHU APYTUX NPEIMETOB:

*  cocmaenamv U pewiamv JTUHElHble U K8AOpammvle YPAGHEHUs, VPAGHEHUsl, K HUM
ceoosuuecs, cCUcmemul TUHEHbIX YPAGHEHUT, HEPABEHCME NPU PeuleHUY 3a0ad Opy2ux y4eOHblxX
npeomemos;

*  GLINOIHAMb OYEHKY Npagoono0odus pe3yibmamos, NoAY4aemblX Npu peuleHuu
JIUHEUHbIX U K8AOPAMMHBIX YPABHEHUl U CUCMeM JUHEUHbIX YPAGHEeHULl U HepaseHCcms npu
peuieHuu 3a0a4 Opy2ux yueOHvIX npeomemos;

s gbIOUpamb coomeemcmeyrowue YpasHeHus, HepaseHCmea Uiu ux cucmemvl OJis
COCMAGIEHUsI MAMEeMAMU4eckol Moo0enu 3A0aHHOU pPeanbHOU Cumyayuu Ui HNpUKIaoHol
3a0auu;

*  YMemb UHMEPNPeMUposamsv NOJNYHYEHHbIU NPU peulenul YpasHeHUs, HepaseHCcmed
U cucmembl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanbHoll CUMyayuy iU NPUKIAOHOU 3a0ayu.
DyHKIUN

*  Onepuposamv NOHAMUAMU. QYHKYUOHANbHAS 3A6UCUMOCTb, (QVHKYUS, 2papur
@yHKYyuU, cnocobwl 3a0anusi YyHKYUU, apeymenm u 3Hadenue QyuKyuu, oodiacms onpeoeieHus u
MHOJICECME0  3HAYeHUll  (QYHKYuU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCHb (DYHKYUU, YEMHOCMb/HEUEMHOCMb DYHKYUU,



*  cmpoumv  epaguxu  JAUHEUHOU, K8AOpamuynou  QyuKyutl, obpammol

NPONOPYUOHANLHOCIU, HA NpumMepe K8AOPAmuuHoUu (QYHKYUl, UCNOIb308AMb NPeodpaz08anus
epagpuxa Gpynuxyuu Y=F(X) ons nocmpoenus epaguxos ¢ynxyuii y = af(kx + b) + ¢ ;

*  cocmaensams YpasHeHus NpSAMOU No 3A0AHHbLIM VCI08UAM. NPOXooawell yepe3 068e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0Oswel uepe3 OAHHYI0 MOYKY U NAPALIelbHOU
OAHHOU NPAMOU;

*  uccneoosamv YYHKYU no eé epaguxy;

*  HAXOOUMb MHONCECMBO 3HAYEHUN, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU KBAOPAMUYHOU DYHKYUU,

*  onepupogamv NOHAMUAMU: NOCIEO008AMENbHOCMb, APUDMEMUUECKds Npocpeccus,
2eomMempuieckas npoepeccusl;

*  pewams 3a0a4u HA APUPDMEMUYECKVIO U 2EOMEMPULECKVIO NPOSPECCUIO.
B noBceqHeBHOI JKM3HU U PH U3YYeHUH PYTUX MPEIMETOB:

*  WLIIOCMPUPOBAMb € NOMOWbIO 2PAPUKA PeabHYI0 3A8UCUMOCTIb ULU NPOYECC NO UX
XapakmepucmuKam,

*  UCNONB308aMb CEOUCMBA U 2PAPUK K8AOPAMUUHOU YHKYUU NPU PeuleHUU 3a0ay U3
Opyaux yueOHblx npeomMemos.
TexcToBBbIE 3a712aUN

*  Pewamv npocmeie u ClOJdCHblE 3a0auYU  PA3HLIX MUNO8, d MAKJCe 3aA0a4u
NOBbIULEHHOU MPYOHOCMIUL,

*  UCNONB308aMb PA3HbBIE KPAMKUE 3aNUCU KAK MOOETU MEKCMO8 CLONCHBIX 3a0ay O
ROCMPOeHUsl NOUCKOBOU CXeMbl U PeUuleHUst 3a0ay,

*  paziuyamsv MOOelb MeKCma u MOOelb PeueHUs 3a0aqi, KOHCMpPyupo8ams K 0OHOU
MOOenu peuleHUs HeCI0ACHOU 3a0ayll pasHvle MOOeIU MeKCma 3a0ayu;

*  3HAmMb U NPUMEHAMb 00a cnocoba noucka peweHus 3a0ad (om mpeOosaHus K
VCI08UIO U OM YCILOBUSL K MPebOo8anuio);

*  MOOenUpo8amsv paccyicoenusi npu NOUCKe peulenust 3a0a4 ¢ NOMoublo 2pag-cxemvl;

*  8blOENAMb YMANbL PeueHUs: 3a0ayll U COOEPHCAHUE KAHCO020 IMand;

*  yMemb 6bIOUPAMb ONMUMAILHBLI MemoO peweHus: 3a0auu U 0CO3HABAMb 6blOOP
Memooa, paccmMampuéams pa3iuyHvle Memoovl, HAXOOUMb DA3Hble peuleHus 3a0adu, eciu
B03MOINCHO,

*  aHaIU3UPOBAMb 3aMpPYOHEHUs. NPU PeuleHUU 3a0a,

*  GLINOIHAMb PA3NIUYHBIE NPEOOPA308AHUSL NPEONONCEHHOU 3A0a4U, KOHCMPYUPOSanb
HOBble 3a0a4U U3 OAHHOU, 8 MOM YUcCie 00pamHvle;

*  UHmMEpPNPemuposamsv  BbIYUCIUMENbHbIE Pe3Vabmamsl 6 3a0auye, UCCIe008anb
HOJIYYeHHOEe pelleHue 3a0a4u,

*  GHAIU3UPOBAMb  BCEBO3MONCHbBIE CUMYAYUU B3AUMHO20  PACHONONCEHUS  O08YX
00beKMo8 U UBMEHeHUe UX XAPaKmepucmux npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8pemsl,
paccmosiHue) npu peuteHuu 3a0ay Ha O8UdceHue 08YX 00beKmMO8 KAK 6 OOHOM, MaK U 8
NPOMUBONOJIONCHBIX HANPABTICHUSIX,

*  UCCIe008amb 8CEB03MONCHbIE CUMYAYUU NPU PeUleHUU 3a0ay Ha 08UMICEHUe N0 PeKe,
paccmampusams pasHvle CUCMeMbl OMCUEMa,



*  pewams pazHooOpaAsHvle 3A0aUlU «HA YACMUY,

*  pewamv u 000CHO8LIBAMb C80€ peuleHue 3a0a4 (8blOeNsamb MAMeMamuiecKyo
OCHOBY) HA HAXOJNCOEHUE YACMU YUCAA U YUCIA NO €20 YACU HA OCHO8E KOHKPEMHO20 CMbICIA
opoou;

*  0co3Hasame u 0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HBIX MUNOS, CE3bIBAIOUIUX MPU
BeUYUHbL (HA pabomy, HA NOKYNKU, HA O8UdICEHUE). 8blOeNsIMb MU GeIUUUHbL U OMHOUEHUS
MedHcOy HUMU, NPUMEHSMb UX NpU peuleHuu 3a0ay, KOHCMPYuposams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOG;

*  grademsv OCHOBHLIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNIABbl, KOHYEHMPayuu,

*  pewams 3a0ayu HA NPOYEHMbL, 8 MOM YUCTE, CILOJNCHbIE NPOYEHMbL ¢ 0O0CHOBAHUEM,
UCNONL3YS pasHble CNOCOObL,

*  pewams no2udecKue 3a0ayu PAsHbIMU CHOCOOAMU, 8 MOM YUCAe, ¢ 08YMsL OIOKAMU U
¢ mpems OJ10KaAMU OAHHBIX C NOMOWbIO MAOIUY,

*  pewamv 3a0auu N0 KOMOUHAMOPUKE U Meopuu 6eposimHOCMell HA OCHO8E
UCNONIL30BAHUS UZYYEHHBIX MEMOO08 U 0O0CHOBLLBAMb PelleHUe,

*  peuwiamv HeCI0JCHbIE 3A0aY4lU NO MAMEMAMUYECKOU CIAmMUCcmuKe;

*  o061a0emb OCHOBHLIMU MEMOOAMU PEULeHUs. CIOJICEMHbIX 3a0ay. apugmemuyecKkul,
aneebpauveckuil, nepedbop 6apuanmos, 2eoMempuiecKull, 2pauueckuil, NPUMEHsIMb UX 8 HOBbLX
N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBce1HeBHOM KU3HHU M NIPH U3YYeHU U IPYTUX NMPEIMETOB:

s 6bl0eNAMb NpU peuweHuUu 3a0ay XapakmepucmuKku paccmMampusaemol 8 3aoaue
cumyayuu, OmauyHbvle Om peabHblX (me, Om KOMOPbIX a6CmMpasuposaiucy), KOHCMpyuposams
HOBble Cumyayuu ¢ y4émom 3mux Xapakmepucmuk, 8 YACMHOCMU, NPU PeueHuu 3a0ay Ha
KOHYeHmpayuu, y4umsléams nI0OMHOCMb elujecmesa,

*  pewams u KOHCMPYUPO8ams 3a0a4u Ha OCHOBe PACCMOMPEHUSL PEATbHBIX CUMYAyUll,
6 KOMOpbIX He mpedyemcsi MOUHbLL BbIYUCTUMETbHBL PE3YIbman,

s pewams 3a0auu HA OBUNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCTEMbl OMCYemd.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEMH

*  Onepuposamv nousmusamu. cmoadouameie U Kpy2oeble OUASPAMMbL, MAOIUYb
O0aHHbIX, CpeOHee apupmemuyeckoe, Meouana, Hauboavulee u HauMeHbllee 3HAYeHUs 8blOOPKU,
pazmax 8blO0pKU, OUCHePCUsi U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAUHAS USMEHYUBOCMb,

*  uzenekamv UHpopmMayuro, NpPeoCMAasieHHyl0 68 Mmabauyax, Ha Ouaspammax,
epagukax;

s cocmagname mabauysl, CMpoOUmMs OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX;

*  onepupogamv NOHAMUAMU: (DAKMOPUANL HUCTA, NEPeCMAHO8KU U COUYemaHus,
mpeyzonvhuk Ilackans,

*  npuMeHAmb NPABUILO NPOU3BEOeHUsI NPU PEUeHUU KOMOUHAMOPHBIX 3a0al;

*  onepupogamv NOHAMUSAMU: CAYYAUHLIUL ONbIM, CAVYAUHBIL 8bIOODP, UCHbIMAHUE,
aleMeHmapHoe CayuaiHoe cobvimue (Ucxod), Klaccuueckoe onpeoeneHue 8eposmHOCIU
CYUALHO20 cODbIMUSL, ONEPAYUY HAO CIYHAUHBIMU COOLIMUIMU,

*  npeocmasiams UHGOPMAYUIo ¢ NOMOWbIO Kpy208 Jiliepa;

s  pewamsb 3a0ayu HA GbIYUCIEHUE BEPOSIMHOCMU C NOOCUEMOM KOAUYecmed
8apUAHMOB C NOMOUBIO KOMOUHATNOPUKU.

B noBceIHeBHOI ;KM3HU ¥ TP U3YYEeHUH APYTUX MPeIMETOB:



*  ussneKamo, UHMeEpnpemupo8ams u npeobpazoevleamy ungopmayuro,
NPeOCMAsIeHHyl0 8 MaAOIUYax, Ha OuaAspamMmax, epapukax, ompaxicarowyro Cceolucmed u
XapakxmepucmuKu peaibHbiX NPoYecco8 U a61eHuUll,

s onpedensimb CMamMucmuyecKue Xapakmepucmuku — 8blOOpoK no  madauyam,
ouazpammam, epapuram, GbINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU OM Yelu PeuleHus 3a0ayu;

*  OYeHUBamb 8ePOAMHOCHb PEAlbHbIX COOLIMULL U ABIEHUI.

I'eomeTpuyeckue GpUrypsl

*  Onepuposamb NOHAMUAMU 2€OMEMPUYECKUX PuUeyp;

*  usgleKkamv,  UHMEPNpemuposamsv U  npeobpazosvieamsv  UHoOpmMayuro - o
2eomempuieckux ueypax, npeocmasienHyo Ha 4epmeicax,

*  npumeHams 2eomempuueckue @Gakmol Ol peuleHuss 3a0ai, 6 MmMOM Hucie,
NPeOnoNazaruux HeCKOJIbKO Wa208 peuleHus,

*  ¢hopmynuposams 6 npocmenuux CIyuasx ce0UCmMed u NPU3HaKu gueyp;

*  00Ka3b18AMb 2eOMEeMPUUECKUE YIMBEPIHCOCHUS,

*  grademv CmMAHOAPMHOU Kiaccugurayueu niockux ueyp (mpeyeoivHuKos u
YUemvlpEXy20bHUKOB).

B noBce1HeBHOI ;KM3HU ¥ IPH U3YYE€HUH IPYTUX MPEIMETOB:

*  UCNONB308AMb  CBOUCMBA  2eOMempuyeckKux ¢ueyp O0aa  pewleHus  3a0ad
APAKMU4eCcKo2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.

OTHOLIEHUA

*  Onepuposamv NOHAMUAMU: PABEHCMEO @Quayp, pasHvle Guaypvl, pPABEHCMBO
Mpey2oNbHUKO8, NAPANIETbHOCTb  NPAMbIX, NEePHNEHOUKVISAPHOCIb NPAMbIX, Yelbl  MelcOy
NpAMbIMU, NEePNeHOUKYIApP, HAKIOHHAsA, Npoekyus, nooodue Gueyp, nodobHvle @ueypol,
NnOO00OHbIEe MPEY2OIbHUKU,

s npumensmv meopemy Daneca u meopemy O NPONOPYUOHANLHBIX OMPE3KAX Npu
peuleHuu 3a0ay,

*  Xapakxmepuzosamv 63AUMHOE DACNONONCEHUe NPAMOU U OKPYICHOCMU, O08YX
OKPYHCHOCMELL.

B noBce1HeBHOM KU3HHM M NIPH U3YYeHUU IPYTUX NMPEIMETOB:

*  ucnonv3osams OMHOWIeHUsT OJisl PeUleHUs 3a0ad, BOHUKAIOWUX 6 PEANbHOU HCUSHUL.
HN3mepenust u BbIYUCIEHUS

*  Onepuposamv npedcmasienuamu o0 OIuHe, NIOWAOU, 00BEME KAK GeNUYUHAMU.
Ipumensmo meopemy Ilugpazopa, ¢popmynst niowaou, o6véma npu peuieHuu MHO20ULA208bIX
3a0au, 8 KOMOPLIX He 6ce OaHHble NPeOCMABIeHblL ABHO, A MPedYIom 8bIYUCIEHUN, ONEPUPOBAMb
boJ1ee WUPOKUM KOTUYECMBOM (POPMYI ONUHbL, NAOUAOU, 00BEMA, BbIUUCTIAMb XAPAKMEPUCUKU
KoMOuHayuti ¢ueyp (oKpyscHocmell U MHO20Y20JbHUKOB8) BbIYUCTSAMb DPACCMOAHUSL MENCOY
Queypamu, npumeHsames mpucoHomempudeckue Qopmyavl Oisl GbIYUCIEHUU 8 DOee CLOHCHBIX
Cyuasx, npoBOOUMb GbIYUCIEHUSL HA OCHOBE PABHOBEIUKOCU U PABHOCOCMABIEHHOCMU,

*  NPOBOOUMb NPOCbLE BLIYUCTEHUSL HA 0OLEMHBIX Menax;

*  gopmynuposams 3a0auu HA 8bIYUCTEHUE OJIUH, NIOWAOel U 00BEMOB U peulams UuXx.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYEeHHH JPYTUX MPEAMETOB:

® npoeodumz) BbIYUCTICHUA HA MeCMHOoCmUu,



*  npumenAmMb @QOpMYIbl NPU BLIYUCICHUAX 6 CMENCHbIX YUeOHbIX npeomemax, 6
OKpydIcaroujeli 0eucmeumenbHOCm.
I'eomeTpuyecKkue NOCTPOEHUs!

s HMzobpadxcamv ceomempuyeckue Quaypbl NnO  MEKCMO8OMY U  CUMBOIbHOMY
ONUCAHUIO;

*  c80000HO ONEPUPOBAMb YePMENCHBIMU UHCMPYMEHMAMU 8 HECI0NHCHBIX CLYUASX,

*  GLINONHAMb NOCMPOEHUS MPEY2OlbHUKO8, NPUMEHAMb OmOelbHble Memoobl
NOCMPOEHUL YUPKYIeM U JTUHEUKOU U NPO8oOUMb npocmeliuiue UCCie008aHUsL YUCIA PeUeHUl,

*  uz0Opasicamv munosvie NIOCKUe ueypvl U 00beMHble mena ¢ NOMOUbIO
NPOCMeEUUUX KOMNbIOMEPHbIX UHCIPYMEHMO8.
B noBceaHeBHOI dKU3HM U NPU U3yYeHHUH APYTUX NPEAMETOB:

*  BBLINOAHAMb NpPOCMeluue NOCMPOEHUsT HA MECMHOCMU, HeoOX00UMble 6 PealbHOl
HCU3HU,

*  OYeHUsamvb pazmepvl PeabHbIX 00BEKMO8 OKpYHCarue2o Mupd.
IIpeoOpazoBanus

*  Onepuposamv nousmuem OBUICEHUs U NPeoOPa308anusi Nnoooodus, 61adems
npuémamu nocmpoenus ueyp ¢ UCHOIbL30BAHUEM OBUJCEHUL U NPeodpazosanuii. noooodus,
NPUMEHSMb NOJLYYEeHHbLe 3HAHUS U ONbIM NOCMPOCHUL 8 CMEICHbIX NPeOMemax U 6 pednibHblX
CUMYaYUsX OKpYAHcaouje2o mupa,

s  cmpoumbs ¢hucypy, noooOHYI0 OAHHOU, NONL30BAMBCA CEOUCMEAMU NOO0OUA OJif
000CcHOBaHUsA c80liCME puyp,

*  npuMeHsmb CE0UCMEa OBUINCEHUN OJi1 NPOGeOeHUs. NPOCMetuUx 000CHOBAHUL
ceoticme ghuzyp.

B noBceqHeBHOM JKM3HM M IPH U3YYEHUH APYTUX NPEIMETOB:

*  NpUMEHAMb CBOUCMBA OBUICEHULl U NPUMEHSAMb Nno0odue Ol NOCMPOeHUull U

8bIYUCTEHUI.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

*  Onepuposamsv NOHAMUAMU BGEKMOP, CYMMdA, PA3HOCMb BEKMOPO8, NPOU3EeOeHUe
BEKMOPA HA YUCTO, Y201 MeNHCOY BeKMOPaAMU, CKANAPHOE NPOU3BEOeHUe BEKMOPO8, KOOPOUHAMbl
HA NIOCKOCMU, KOOPOUHAMbI 8eKMOPA,

*  BBINONHAMb OCUCMBUSL HAO BEeKMOPAMU (CILOJHCEHUe, BblYUMAHUE, YMHONMCEHUe Ha
YUCI0), BLIYUCTAMb CKATAPHOE NpousgedeHue, Onpedenams 8 NPOCMEUWUX CIVUAAX Y20l Mexcoy
BEKMOpAMU, GbINOIHAMb PA3N0NCEHUE 8eKMOPA HA COCMAGNAIOWUe, NPUMEHAMb NOJYYEeHHble
3HAHUA 6 (pusuKe, NOIL30BAMLCA QOPMYNOU BbIYUCIEHUS PACCMOAHUA MEHCOY MOUKAMU NO
U38eCMHbBIM KOOPOUHAMAM, UCNONIb308AMb YPAGHEHUS (Yucyp 0 peuleHus 3a0ay,

*  NPUMEHAMb GEeKMOpbl U KOOPOUHAMbL Ol PEUeHUsl 2e0Mempudeckux 3aoay Ha
gbluUCIeHUe ONUH, Y2Tl08.

B noBceaHeBHOI JKU3HU U NPU U3YYEeHUHU APYTUX NPEIMETOB:

*  UCNONB308aAMb NOHAMUSL 6EKMOPO8 U KOOPOUHAM OISl peulenuss 3a0ay no Qusuxe,
eeoepaguu u opyaum yueOHvim npeomeman.



HcTopust MaTeMaTHKH

*  Xapaxmepuzosamv 6K1aA0 8blOAIOWUXCS MAMEMAMUKO8 8 PA38UMUE MAMEMAMUKY U
UHBIX HAYYHBIX obacmell;

*  NOHUMAamMb poNb Mamemamuxu 6 pazsumuu Poccuu.
MeTtoabl MATEMATHKH

*  Ucnonv3ys u3zyueHHvle Memoobl, NPOBOOUMb  OOKAZAMENLCMBO,  BbINOIHAMb
onpogepoicerue;

*  guIOUpamMb U3YYEHHbIE MemOoObl U UX KOMOUHAYUU OJisl peueHUss MamemamudecKux
3a0ay;

*  UCNONL308AMb MamemMamuyeckue 3HAHUs Ol ONUCAHUSL 3AKOHOMepHOCmel 6
OKpydHrcarouieli OeticmeumenrbHOCmuy U NPOU38e0eHUsIX UCKYCCMEd,

*  NpUMEHAMb npocmetiuiue npocpammuble cpeocmea u 97IeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCMIEMDbL NPU DEUULEHUU MAMEMAMUUECKUX 3a0aq.
BbinycKHMK TOJYYHT BO3MOKHOCTH HAyyuTbesi B 7-9 Kiaccax /Uil yCHELIHOIo
NMPOA0JIKEeHUS o0pa3zoBaHus Ha yriay0aéHHOM YPOBHe
JJieMeHThI TEOPHMH MHOKECTB M MAaTEeMATHY€eCKOM JIOTUKH

* (CB00OAHO oOIEepUpOBaTh MOHATUSAMHU: MHOXECTBO, XapaKTEPUCTUKU MHOXKECTBA,
3JIEMEHT MHOXKECTBa, IIyCTOE, KOHEYHOe U OECKOHEYHOE MHOXKECTBO, IOJIMHOXECTBO,
HNPUHAAIEKHOCTh, BKIIOUCHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33/1aHUE MHOXKECTBA,

*  3aJ1aBaTh MHOXKECTBA PA3HBIMU CIIOCOOAMU;

*  IPOBEPSATH BBIIOJHEHHE XapaKTEPUCTUUECKOIO CBOMCTBA MHOXKECTBA,

* CBOOOJHO oOMNEpUpPOBaTh IMOHATUSMU: BBICKAa3bIBAHUWE, HCTUHHOCTh M JIOKHOCTh
BBICKA3bIBaHMsI, CJIOKHBIE U MPOCTHIE BHICKA3bIBAHUS, OTPUIIAHUE BbICKa3bIBAHUN; UICTUHHOCTD U
JIO)KHOCTb YTBEPXKJIEHHS U €ro OTPULAHMs, ONepaly HaJ BBICKA3bIBAHUAMU: M, WIH, HE;
YCIIOBHBIE BBICKA3bIBaHUS (MMILTUKALIUN);

® CTPOUTDH BBICKA3bIBAHUS C MCIIOJIB30BAHNEM 3aKOHOB anre6p1>1 BBICKA3bIBaHUH.
B l'lOBce)_IHeBHOﬁ KM3HU U ITPU U3YYCHUU APYIUX NIPEAMETOB:

*  CTPOHUTH PACCYXAECHUSA Ha OCHOBE MCIIOJIb30BaHUs MTPABHII JIOTUKU;
d HUCITIOJIB30BAThH MHOXECTBaA, onepaupm C MHOXECTBaMU, nux Fpa(bI/ILIeCKOG

IIPEJCTABIICHUE IS OIMCAHUS PEAIbHBIX IPOLECCOB U SBJICHUH, NPU PELIEHUU 3a1a4 APYTUX

y4eOHBIX IPEIMETOB.

Yucaa

d CBO60)IHO OIIECPpUPOBATH MMOHATUAMU: HATYPAJIBHOC YHCJIO, MHOXCECTBO HAaTypaJIbHBIX
YHCeN, IeJI0€ YMCIIO0, MHOXKECTBO IIENBIX 4YHCEN, OOBIKHOBEHHAs IpOo0b, NECATUYHAS JIPOOb,
CMEUIaHHO€ YMCJI0, PAllMOHAIBHOE YUCIIO, MHOKECTBO PAllMOHAIBHBIX YHCEN, UPPALUOHATBHOE
YUCJIO, KOPEHb CTENEeHH N, ACHCTBUTEIBHOE YHCIO, MHOXECTBO JIEWCTBUTENIbHBIX YHCET,
reoOMeTpUUYECKasi HMHTEPHpPETalnsl HATypabHBIX, ILEJbIX, PalUOHAIbHBIX, JACHUCTBUTEIBHBIX
YHCell,

* TIOHMMaTh W OOBSACHATH PA3HUIy MEXAY TNO3UIMOHHOM M HEMO3UIMOHHON
CHCTeMaMU 3aITiCH YHCEIT,

*  MEpPEeBOIUTH YKCIIA U3 OJTHOW CUCTEMBI 3aITUCH (CHCTEMBbI CYMCIICHHS) B IPYTYIO;

*  JIOKa3bIBaTh U KMCIOJIb30BAaTh NMPU3HAKH JACIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11



CYMMBI U IIPOU3BEICHHUS YHCEI IIPU BBIINIOJIHEHUY BBIYMCICHUN U PELICHUH 33/1a4;

*  BBINOJHATH OKPYIVICHHE PALMOHAIBHBIX W HMPPALMOHAIBHBIX 4YHMCEI C 3aJaHHOU
TOYHOCTBIO;

*  CpaBHMBATh JICHCTBUTENbHBIE YKCIIA PA3HBIMU CIIOCOOAMU;

*  YHOpPsI0YMBATh YKCIIA, 3allMCAHHbIE B BHJIE OOBIKHOBEHHOW M JECATUYHOH Ipoowu,
YHCIIa, 3alMCAHHBIE C HCIOJIH30BAHUEM apU(PMETHIECKOr0 KBAJAPATHOTO KOPHS, KOPHEH CTETIeH!
Ooublie 2;

+ Haxogutb HOJ[ m HOK umncen pasHbiMH crnoco0amMM M HCHOJB30BATh UX TPU
pELICHUH 3a/1a4;

*  BBIIOJHATH  BBIUMCIEHUS UM  NpPeoOpa3oBaHMs  BBIPAXKEHUH,  COAEPIKAIIUX
JEHUCTBUTEIIBHBIEC YUCIIA, B TOM YHCIIE KOPHU HATYPaJIbHBIX CTEIICHEH.

B noBceqHeBHOM JKM3HHM M IIPH U3YYEHUH APYTHX NPEIMETOB:

*  BBINOJHATH M OOBSACHATH PE3YIbTATHl CPABHEHUSI PE3YJIbTATOB BBIUMCICHUM Npu
pELICHUH NPAKTUYECKUX 3a/1a4, B TOM YHCJIEe NPUOIMKEHHBIX BBIYUCICHUHN, UCIIOIb3Ys pa3Hble
crocoObl CpaBHEHMUI;

*  3alMChIBaTh, CPABHUBATh, OKPYIVIATH YHUCIIOBBIE AHHBIE PEAIbHBIX BEIUYMH C
UCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUS;

*  COCTaBJATH M OLIEHUBATh PAa3HBIMU CIIOCOOAMH YHMCIIOBBIE BBIPAKEHUS NP PELICHUU
MPAKTUYCCKUX 3aaa4 U 3aJla4 U3 JPYIrux y‘I€6HI)IX mpeaMcCTOB.

ToxnecrBeHHbIE MPe00pa30BaAHUA

*  CB00OJHO ONEpUPOBATH MOHATHIMHU CTETIEHH C LEJIBIM U IPOOHBIM ITOKa3aTelNeM;

*  BBIMOJHATH JOKA3aTEIbCTBO CBOMCTB CTENEHUM C IEJIbIMH U JIpOOHBIMU
IIOKa3aTesIMHU;

*  ONEpPUPOBATH MOHATHUAMH «OJHOWIEH», «MHOTOWIEH», «MHOIOWIEH C OJHOU
NEPEMEHHOI», «MHOTOWIEH C HECKOJbKMMM IE€PEMEHHBIMU», KOA(P(ULHEHTh MHOTO4YJIeHa,
«CTaHJapTHAas 3allMCh MHOTOWIECHA)», CTEIICHb OJHOWIEHA U MHOI'OUJICHA;

*  cBOOOAHO BIAJETh NMpHUEMaMM IPeoOpa3oBaHUs LENbIX U JAPOOHO-PALMOHANBHBIX
BBIPAKECHMUI;

*  BBINOJHATH pa3j0KEHHWE MHOTOWIEHOB HAa MHOXHUTEIH pa3HbIMU CIIOCO0aMH, C
UCIOJIb30BaHUEM KOMOMHAIMH pa3InYHbIX TPUEMOB;

*  HCIOJIb30BaTh TeopeMy Buera u Teopemy, oOpaTHyto Teopeme Buera, nis moucka
KOpHEH KBaJpaTHOIO TPEXUICHA U I PELICHMs 3a7a4, B TOM YHUCIIE 3aJa4 ¢ lapaMeTpamu Ha
OCHOBE KBaJIpaTHOI'0 TPEXWICHA,

*  BBINOJHATH JIE€JIEHUE MHOTOYJIEHA HA MHOTOUYJIEH C OCTaTKOM;

*  JI0Ka3bIBaTh CBOWCTBA KBAJAPATHBIX KOPHEN U KOPHEH CTENECHH H;

*  BBINOJHATH IPEe0OpPa30BaHuUsl BBHIPAKEHUH, COAepKAIIUX KBAaJpaTHbIE KOPHU, KOPHU
CTEIICHU N,

*  CBOOOJHO OINEPUPOBATH MOHATHAMH «TOXIECTBO», «TOXKIECTBO HA MHOKECTBEY,
«TOKIECTBEHHOE IIPe00Pa30BaHUEY;

*  BBINOJHATh pa3inyHbIe npeodpa3zoBaHUs BBIPAKEHUN, coJiepKaInx

() =

B noBceHeBHOIi :KM3HM ¥ IPH U3YYeHUM APYTUX NPeIMeETOB:



*  BBIIOJHATH NPeoOpa3oBaHusl U JEHCTBHUS ¢ OYKBEHHBIMU BBIPAKCHHUSIMHU, YHCIOBBIC
K03 (UIIMEHTHI KOTOPBIX 3aIIUCaHbl B CTAHIAPTHOM BUJIE;

*  BBINOJHATH NpPeoOpa3oBaHMsI PAIUOHATIBHBIX BBIPAKEHUNW MpPHU pEIICHUU 3a]ad
JIPYTUX y4eOHBIX MPEIMETOB;

*  BBINOJHATH MPOBEPKY NPaBIONoao0us (U3MYECKUX M XUMHUYECKUX ¢GopMyn Ha
OCHOBE CPaBHEHUSI pa3MEPHOCTEN U BaJIEHTHOCTEH.
YpaBHeHUsI 1 HEPABEHCTBA

* CBoOOIHO omepupoBaTh MOHATUSMH: YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCUJIbHBIC
YpAaBHEHUs M HEPABEHCTBA, YPAaBHEHHUE, SBIAIOLICECS CIEIACTBUEM JPYIOro YypaBHEHMS,
ypaBHEHHSI, PABHOCUJILHBIE HA MHOXKECTBE, paBHOCHIIbHBIE TPe0Opa3oBaHus ypaBHEHUH;

* pewiarb pa3HbIC BUJbl YPAaBHCHUH W HEPABEHCTB U HUX CUCTEM, B TOM YHCIE
HEKOTOpBIC ypaBHEHUs 3 U 4 cTeneHel, ApoOHO-pallMOHaIbHbIE U UPPALMOHAIBHEIC,

*  3HaTh TeOpeMy Buera [l ypaBHEHH CTEIICHU BBILIE BTOPOM;

* TOHMMATh CMBICI TEOPEM O PAaBHOCWJIBHBIX M HEPABHOCHUJIBHBIX MPEe0oOpa30BaHUSIX
YPaBHEHHH U yMETb UX JOKa3bIBaTh;

*  BJAJETh Pa3HbIMM METOJAMM PEIICHUS YPABHEHUI, HEPABEHCTB U MX CHCTEM, YMETb
BBIOMPATh METO]I PELICHUsI 1 0OOCHOBBIBATH CBOW BBIOOD;

*  HCIIOJIb30BaTh METOJ MHTEPBAJIOB Ul PELICHHs] HEPABEHCTB, B TOM YHUCIIE JAPOOHO-
palMOHAFHBIX U BKIIOYAIONINX B CE0s1 HPPALMOHAIBHBIC BEIPAKCHUS;

*  pemaTh anreOpanvecKkue ypaBHEHHUS M HEPABEHCTBA M MX CHCTEMBI C ITapamMeTpaMu
anreOpandecKuM U TpapuuecKuM METOJaMU;

*  BJIAJICTh Pa3HBIMH METOJAMM JI0KA3aTEIbCTBA HEPABEHCTB;

*  peuarb ypaBHEHMS B LEJIBIX YUCIIAX;

*  M300paxaTh MHOXXECTBA Ha IUIOCKOCTH, 33aJjaBaéMble ypaBHEHUSIMHU, HEPABEHCTBAMHU
U UX CUCTEMaMH.

B noBceqHeBHOI KU3HHM U NPU U3YYEHHUH APYTUX NPEAMETOB:

*  COCTaBIATh U pellaTh YpaBHEHMs, HEPABEHCTBA, UX CHUCTEMBI MPHU PELICHUM 33734
JPYTuX y4eOHBIX IPEIMETOB;

*  BBHINONHATH OLIGHKY MPaBIONOJAO0US pPE3yJIbTaTOB, MOIYyYaeMBIX TPU pPEIICHUU
pa3IMYHBIX ypaBHEHUH, HEPABEHCTB M WX CHCTEM IMPH pPEIICHWH 3aqad APYTux Yy4eOHBIX
MPEIMETOB;

*  COCTaB/AITb M pEIIATh YPABHEHMS W HEPABEHCTBA C IApaMeTpaMU IpU PELIEHUU
3a/1a4 IpYruX y4eOHBIX MPEIMETOB;

*  COCTaBJAAITb YPABHEHHE, HEPABEHCTBO WJIM HUX CHUCTEMY, OIHKCHIBAIOUINE PEATHHYIO
CUTYalMIO WJIY MPUKIAJHYIO 33/1a4y, HHTEPIPETUPOBATH OJYYEHHbBIEC PE3YIbTATHI.

DyHKIUN

*  CBOOOJHO ONEPHUPOBATH MOHITHIMHU: 3aBUCHMOCTH, (PYHKIIMOHAIbHAS 3aBHCUMOCTb,
3aBHCHMasl W HE3aBHCHMas IEepPeMEHHbIC, (PYHKIHS, CIOCOOBI 3aMaHusl (YHKIMH, apryMEHT H
3HaYeHUE (YHKIIMH, 00JIACTh OINPEICICHUS U MHOXECTBO 3HaUeHUs (DYHKIWU, HYIH (YHKIUH,
MPOMEXKYTKH 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTH (DYHKIIMHM, HauWOOJbIllee W HaWMEHBIICE
3HAYCHUsI, YETHOCTH/HEUETHOCTh (YHKIHUM, TEPHOIUYHOCTh (yHKIMU, rpaduk (QyHKIIUH,
BEPTUKAIbHAs, TOPU30HTAIbHAS, HAKIIOHHAS ACHMITTOTHI; TpaduK 3aBUCUMOCTH, HE SIBIISTIOIICHCS



byHKIHEH,
* crpouth rpaduku (YHKIMA: JTUHEHHOH, KBaJApPAaTUYHOW, APOOHO-TUHEHHOM,
CTETNIEHHOM MPHU Pa3HbIX 3HAUCHHUAX IOKa3aTells CTeNeHH, y = |X|;

*  HUCIOJB30BaTh IpeoOpasoBanus rpaduka ¢ynkmum y = f(X) mns mocrpoenus
rpadukoB QyHkuii y =a/ (kx + b) + ¢ ;

*  aHAJIM3UPOBATh CBOMCTBA PYHKUMH U BUJ rpaduka B 3aBUCKIMOCTH OT NTapaMETPOB;

* CBOOOJHO  OMNEPUPOBATH  IMOHATUSAMH:  IOCIEIOBATEIBHOCTb,  OTPAHUYEHHAsS
HIOCJIEI0BATEIBHOCTh, MOHOTOHHO Bo3pacTaromas (yObIBaromias) HOCJIEA0BaTENbHOCTD, Ipeiel
MOCJIEIOBATEIbHOCTH,  apu(MeTHUecKass  MpOrpeccus, TIeoMEeTpUuYecKas  MPOrpeccHs,
XapaKTepUCTHYECKOE CBOWCTBO apr(PMeTHYECKOH (TeOMETPHUYECKOI) MPOTPECcCHy;

*  HCHONB30BaThb METOJA MaTeMaTH4YeCKOM WMHIYKIMH JUIi BbBoAa  (opmyl,
JI0Ka3aTeIbCTBA PABEHCTB M HEPABEHCTB, PEIICHHS 33134 Ha IETUMOCTb;

*  HCCIIeIOBATh MOCIIEI0BATEILHOCTH, 33JaHHBIE PEKyPPEHTHO;

* pemars KOMOMHHMPOBAaHHBIE 3aJauydl Ha apuU(PMETHYECKYI0 M TE€OMETPHYECKYIO
HPOTPECCHHU.

B noBce1HeBHOM KU3HHU M NIPH U3YYeHU U IPYTUX NPEIMETOB:

*  KOHCTPYHpPOBATh U UCCIEAOBaTh (DYHKIMH, COOTBETCTBYIOIIUE PEabHBIM MPOLIECCaM
U SBICHUSM, MHTEPIPETHPOBATh MOJTYYEHHBIC PE3YJIbTaThl B COOTBETCTBUH CO CICHU(UKOM
UCCIIEYEeMOTO MIPOIIecca WIN SBICHHS;

*  HCIOJIb30BaTh IpadUKu 3aBUCHUMOCTEH U MUCCIIEIOBAaHMS PEATBHBIX MPOLECCOB H
SIBIICHHI,

*  KOHCTPYHpOBAaTh W HCCIENOBaTh (YHKIHMU TMPH PEIICHUH 3a/1ad JPYTHX y4eOHBIX
NPEMETOB, WHTEPIPETHUPOBATH MOJYYCHHBIE PE3YJIbTaThl B COOTBETCTBHH CO CHemHM(pHUKOI
y4eOHOTro npeMeTa.

CTaTHCTHKA H TEOPHsI BEPOSITHOCTEi

*  CB00OOIHO OTEpHPOBATH OHATHAMH: CTOJIOYATHIE U KPYTOBBIE AHArPaMMBbI, TaOIUIIBI
JIAHHBIX, CpeHee apupMEeTHIECKOe, MeIMaHa, HanOoJIbIllee U HAUMEHbIIIee 3HAUYCHUS BBIOOPKH,
pa3max BbIOOPKH, TUCIIEPCUS U CTaHAAPTHOE OTKJIIOHEHUE, ClyyaiiHas U3MEHYHBOCTH;

*  BbIOMpaTh Haubosiee yIo0HBIN croco0 mpeAcTaBiIeHus HHPOpMAIMY, aeKBaTHBIN €€
CBOWCTBAM U LIEJISIM aHAJIN3a;

*  BBIYHCIIATH YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKH;

*  CcBOOO/IHO ONEPUPOBATH MOHATHAMHU: (PAaKTOPUAN YHCIA, IEPECTAHOBKH, COYETAHUS U
pasmenieHus, TpeyrojibHuK Ilackains;

e cBOOOJHO ONEpUPOBATH MMOHATHSAMH: CIIy4allHbBI OMBIT, CIy4ailHBId BBIOOD,
WCIIBITAaHUE, DJJIEMEHTapHOE CiydailHoe CcoObITHe (MCXO0X), KIJIACCHYECKOe OmpeneeHre
BEPOSITHOCTH CIYYalHOTO COOBITHS, ONEpaluyd HaJ CIyYalHBIMH COOBITHUSIMH, OCHOBHBIC
KOMOUHATOPHBIE (HOPMYJIBI;

* CcBOOOAHO ONEPUPOBATH MOHATHSMU: CIy4alHBIH OIBIT, CIy4YaiHbII BBIOOD,
UCTIBITAHNE, DJJIEMEHTapHOE CclyyailHoe coObITHE (MCXOM), KIJIACCHUECKOE OIpeesieHne
BEPOSTHOCTH CIYyYalHOTO COOBITHS, ONEpalMyd Haja CIy4alHbIMH COOBITUSIMH, OCHOBHBIE
KOMOWHATOPHBIE (HOPMYJIBI;

* 3HAaTb TMpPHUMEPHl CIyYalHBIX BEIUYMH, M BBIYUCIATH MX CTaTUCTUYECKHE
XapaKTePUCTHUKH;



*  HCIOJB30BaTh (POPMyIIbl KOMOMHATOPUKH MPH PEIICHMH KOMOWHATOPHBIX 3a71ay;

* pemiath 3a7a4d HA BBIYKMCICHUE BEPOATHOCTH B TOM 4YHCJIE C HCHOJIB30BAaHHEM
dbopmy.
B noBceaHeBHOI1 ;KU3HN M MIPH U3YYeHHH APYTHX NPeIMETOB:

*  MpeACTaBJIATh HHGOPMALMIO O pealbHBIX IMpolleccax U SABICHUAX CHOCOOOM,
a/IeKBaTHBIM €€ CBOICTBaM M LIE€JIM UCCIIEAOBaHMS;

* aHaNM3MpOBATh U CPAaBHUBAaThb CTATUCTMYECKHE XapaKTEPUCTUKU BHIOOPOK,
IOJYYEHHBIX B MpOLECCe pELIeHHUs HNPUKIAJAHOM 3ajaud, HM3Y4EeHUS PpEaJbHOro SBICHMS,
peLIeHMs 3aJa4d U3 APYTUX Y4eOHbIX IPEIMETOB;

*  OIICHMBATh BEPOATHOCTh pPEAbHBIX COOBITHI M SBJICHUI B PA3IMYHBIX CHUTYalHsX.
TexcroBble 3axaun

* Pemarp npocThle U CIOXKHBIE 3a/lauM, a TAKXKE€ 3a/laddl MOBBILIEHHOW TPYJHOCTU U
BBIIETISITh UX MAaTEMaTUYECKYIO OCHOBY;

*  pacrio3HaBaThb pa3Hbl€ BUbI U TUIIBI 33]1a4;

*  HCIOJb30BATh PA3HbIE KPAaTKUE 3aMCU KaK MOJIENIN TEKCTOB CIOXKHBIX 33/1a4 U 3a/1a4
HOBBIIIEHHON CIIOXKHOCTH JAJISi IOCTPOEHUS] MOMCKOBOM CXEMbl M pELIeHMs 3a7ay, BbIOUpPATh
ONTUMAJIBHYIO JJISl pacCMaTpUBAEMOil B 3a/1aue CUTyallul MOJIeNIb TEKCTa 3a/1a4H;

*  pa3iaMuaTh MOJEIb TEKCTa M MOJENb PEUICHUs 3aJaud, KOHCTPYMpPOBAThb K OIHOM
MOJIEJIN PELICHUS CJIOKHBIX 3a/1a4 Pa3Hble MOJAEIH TEKCTa 3a/1a4H;

*  3HaTh U IPUMEHATH TPU crI0cOOa MOUCKA peleHus 3aaa4 (0T TpeOOBaHUS K YCIOBHUIO
U OT YCIJIOBHS K TpeOOBaHNIO, KOMOWHUPOBAHHBIH );

*  MOJIEIMPOBATh PACCYXKIACHUs MPU MOUCKE PELIEHUS 3ajau C IOMOIIBIO rpad-cXeMbl;

*  BBIAEJIITH JTalbl PEUICHUS 33]a41 U COACPKAHNUE KaXI0T0 3Talla;

* yMeTb BbIOMpaTh ONTUMAIBHBIA METOJ| PELICHUs 3aJauyd M OCO3HaBaTh BBHIOOP
METOJIa, pPAaccMaTpuBaTh pPA3JIMYHBIE METOABI, HAXOAUTh DA3HBIE pEIICHHs 3a7add, €CIH
BO3MOKHO;

*  QHAJM3HUPOBATH 3aTPYAHEHUS IIPU PELIECHUH 3a/1aY;

*  BBHINOJHATH Pa3IMyHbIE MPEoOpa3OBaHUs NMPEAJIOKEHHOW 3a7auu, KOHCTPYHPOBATh
HOBBIE 33J1a41 U3 JAHHOW, B TOM 4HCIie OOpATHBIE,

*  UHTEpPIPETUPOBAaTh BBIYUCIUTEIbHBIE pE3yJAbTaThl B  3ajade, HUCCIEIOBATh
MOJy4EHHOE PELICHHE 3a/]auu;

*  U3MEHATHh YCIOBHME 3a1ady (KOJIMYECTBEHHBIE WJIM KAaueCTBEHHBIE JIAaHHBIE),
UCCIIeIOBaTh N3MEHEHHOE NPeoOpa3oBaHHOE;

*  aHaJIM3MPOBATH BCEBO3MOXKHBIE CUTYAIIMH B3aMMHOTO PACIIONIOKEHUS IBYX 00BEKTOB
U M3MEHEHHE MX XapaKTepUCTUK IPU COBMECTHOM JBIKEHHHM (CKOpPOCTh, BpeMms,
paccTosiHue).pU pelleHue 3a7ad Ha JABIKEHHE JBYX OOBEKTOB Kak B OJHOM, Tak M B
IIPOTUBOIIOJIOKHBIX HAlpaBJICHUAX, KOHCTPYHPOBATh HOBBIE CUTYyalldd HAa OCHOBE W3MEHEHUS
yCIIOBUH 3a7jauu IPU JBUKEHUH T10 PEKE;

*  HCCIIEIOBaTh BCEBO3MOXKHbBIE CUTYAIMH MPH PEIIEHUU 3a/1a4 Ha JIBH)KEHUE 110 peKe,
paccMaTpuBaTh pa3HbIe CUCTEMbI OTCUETA;

*  pemiath pa3HOOOPA3HBIE 33Ut «HA YACTH;

*  pemath U 000CHOBBIBATh CBOE PELICHUE 3aj1au (BBIIEIATh MAaTEMaTHYECKYI0 OCHOBY)
Ha HaXO0XJIEHHE YaCTH YMCJIa ¥ YUCIIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA APOOH;

*  OOBACHATH WACHTHUYHOCThH 33Ja4 Pa3sHBIX THUIIOB, CBSI3BIBAIOLIMNX TPHU BEIUUMHBI (Ha



pa60Ty, Ha TIOKYIIKH, Ha ,Z[BI/DKCHI/IC). BBLACIIATL 3TU BCJIHWYHMHBI U OTHOLICHUA MCXKIAY HHUMU,
NPUMEHSATh UX MPU PEIICHUH 3a/1a4, KOHCTPYHPOBATh COOCTBEHHBIC 3a/1a4 YKA3aHHBIX TUIIOB;

*  BIAJCTh OCHOBHBIMH METOJAMH PEIICHHs 33734 Ha CMECH, CIUIaBbl, KOHIICHTPAIIUH,
UCIIOJIb30BATh X B HOBBIX CUTYAIMAX MO OTHOIICHHIO K H3YYCHHBIM B IpoIiecce 00yUCHNUS;

*  pemiarh 3aJa4d Ha MPOIIEHTHI, B TOM YHUCIE, CJIOXKHbIC MPOIEHTHI ¢ 000CHOBAHHEM,
UCTIOJIB3YS pa3HbIE CIIOCOOI;

*  pemiaTh JOTHYECKHE 3a7]aud pa3HbIMH CIIOCOOaMU, B TOM YHUCIIE, C IBYMs OJIOKaMu U
C TpeMsi 6JIOKaMU JIaHHBIX ¢ TOMOIIbIO TaOJIHII,

e pemarh 3a7aud 1O KOMOMHATOPHKE M TEOPUU BEPOSTHOCTEH HA OCHOBE
MCIIOJIb30BAaHUS U3YYEHHBIX METOJI0B M1 OOOCHOBBIBATH PELICHUE;

*  peuiaTh HECJIOXHBIE 337]a4H 110 MATEMAaTUYECKON CTaTUCTHUKE;

*  OBJIAJICTh OCHOBHBIMH METOJAaMH PCIICHUS CIOKETHBIX 3a/1ad: apu(pMeTHUECKUH,
anrebpandeckuii, nepedop BapuaHTOB, FT€OMETPUUECKUil, TpaduIecKuil, MPUMEHSATh UX B HOBBIX
M0 CPABHEHUIO C U3yYECHHBIMU CUTYaIUAX.

B noBceHeBHOI :KM3HM ¥ IPH U3yYeHUH APYTUX MPeIMETOB:

° KOHCTPYUPOBATbL HOBBLIC JIA IlaHHOfI 3aa4nu 3aJavHbIC CHUTyalluu C y‘IéTOM
peasbHbIX XapaKTePUCTHK, B YAaCTHOCTH, NPHU PEIIEHUM 3a/a4 Ha KOHIEHTPALUHU, YYUTHIBATh
IUIOTHOCTh BEILLECTBA; pellaTh U KOHCTPYUPOBATh 337a4l Ha OCHOBE PAaCCMOTPEHMSI peaslbHBbIX
CUTYyalluH, B KOTOPBIX HE TPeOyeTCsl TOUHBIA BEIYMCIUTENbHBIA PE3yIbTaT;

*  pemiath 33Ja4M Ha JIBUKEHME II0 PEKe, pacCMaTpHUBasl pa3Hble CUCTEMbI OTCUETa;

*  KOHCTPYMpOBaTh  3aJayHble  CUTYyallMd,  NPUOMIDKEHHbIE K  peaJbHOMH
JENCTBUTEIIBHOCTH.

I'eomerpuyeckne purypsl

* (CBo0OonHO omepupoBaThb I€OMETPUYECKUMHU MOHATHUSAMH IPH pEIIeHUM 3a1ad u
IIPOBEJCHUHN MATEMaTUUYECKUX PACCYKIEHUM;

*  CaMOCTOSTENbHO (hOPMYIHPOBATH ONPEAETCHUS T€OMETPUUECKUX (UTYp, BBIIBUTATH
TUIOTE3bl O HOBBIX CBOWCTBAaX M IMpPH3HAKaX TeOMETPUYECKHX (UTYyp U OOOCHOBBIBATH HWIIH
onpoBepraTh MX, 0000LIaTh WJIM KOHKPETU3MPOBATh pE3yNbTaThl Ha HOBBbIE Kiacchl QUIyp,
IIPOBOAMTD B HECJIOKHBIX CIydasx Kiaccuukanuio GUryp mo pa3audHbIM OCHOBaHUSIM;

*  HCCIIEOBaTh YEepTEKH, BKJIFOYAst KOMOMHAIUU ¢uryp, U3BJIEKATH,
HMHTEPIPETUPOBATH U MIPE0OPa30BbIBaTh NHGOPMAIUIO, IPECTABICHHYIO Ha YepTEkKax;

*  pewaTh 337a4yd I€OMETPUUYECKOTO COAEpPKaHUS, B TOM 4YMCIE B CUTYyalUsX, KOraa
QITOPUTM pEIIEHUS HEe CJeIyeT SIBHO M3 YCJOBHSA, BBIIOJHATH HEOOXOIMMBIE ISl peIleHHs
3a/la4il JIONOJIHUTENBHBIE TOCTPOEHUS, HCCIEN0BaTh BO3MOJKHOCTh IPUMEHEHHUS TEOpEM U
bopmyn Ui peleHus 3aaay;

*  (QopMyaHpOBaTh U TOKA3bIBATh T€OMETPUUECKUE YTBEPHKICHHS.

B noBceaHeBHOI KU3HHM U NPU U3YYEHHUH APYTUX NPEAMETOB:

*  COCTaBJSTh C HCIOJH30BAHHEM CBOWCTB T'€OMETPUUYECKUX (UTYp MaTeMaTHYECKHE
MOJIENIA ISl PEIIeHUs] 3aJad MPAKTUYECKOTO XapakTepa M 3aJad U3 CMEKHBIX JTUCLUILIUH,
MCCJIeI0BATh MOJYyYE€HHBIE MOJICTTH U HHTEPIPETUPOBAThH PE3YIIBTAT.

OTHomIeHus



*  Bianers noHsATHEM OTHOIICHHS KaK METAPEIMETHBIM;

*  cBOOOJHO ONEPUPOBATH MOHATUSIMHU: PABEHCTBO (hUTyp, paBHbIE (QUTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, MapaiebHOCTh MPSAMBIX, MNEPHEHAUKYISIPHOCTh MPSAMBIX, YIJIBI MEXIY
OpsIMBIMHU, TEPIEHANKYJSAP, HAKIOHHAs, MPOeKUHs, mnoaodue ¢uryp, mogoOHbie (GUrypsl,
M0/100HbBIE TPEYTOJILHUKH;

*  WUCMOJIb30BaTh CBOMCTBA MOIO0MS M PAaBEHCTBA (PUTYp MPU PEIICHUH 3a]1a4.

B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

*  HCIIOJB30BaTh OTHOIIEHMS U1 IIOCTPOEHHS M HUCCIEAOBAaHUS MaTeMAaTHYECKHUX
MoJieneil 00bEeKTOB peabHON KU3HH.
HN3mepeHusi U BIYHCICHUS

*  CBoOOJIHO OmepupoBaTh MOHATUSAMH JUIMHA, IUIOMIA/b, 00BbEM, BEIMUYMHA YyIJla Kak
BEJIMYMHAMH, UCIIOJIb30BaTh PAaBHOBEIUKOCTh U PABHOCOCTABJIEHHOCTh IPU PELICHUM 3a]lad Ha
BBIYUCIICHHUE, CAMOCTOSITEIBHO TOIYy4aTh M HCIIOIB30BaTh (DOPMYIIBI JJIsl BEIYUCICHUN TUIOIAACH
U 00bEMOB (GuUTYp, CBOOOJHO ONEPUPOBATH MIMPOKHUM HabOpom (opMysd Ha BBIYHCICHHE TPU
PELIEHUH CIOXKHBIX 33]a4, B TOM YMCIIE U 33Ja4 Ha BBIYUCIIEHUE B KOMOMHAIMAX OKPYKHOCTHU U
TPEYTroJabHUKA, OKPY>KHOCTH U YETHIPEXYTOJbHUKA, a TAK)KE C IPUMEHEHUEM TPUTOHOMETPUHY;

*  CaMOCTOSITETHHO (hOPMYITHPOBATH TUIIOTE3BI M IPOBEPSTH UX JIOCTOBEPHOCTH.

B noBceiHeBHO KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

*  cBOOOAHO omepHpoBaTh (GOopMylIaMH TpPU pEIICHUH 337ad B JIPYTUX y4eOHBIX
npeaMeTax U MpH MPOBEICHUU HEOOXOIMMBIX BBIYHCIICHUH B PEATbHOMN KU3HH.
I'eoMeTpryecKue NOCTpPOEHUst

*  OmnepupoBaTh MOHSATHEM HaboOpa >3JIEMEHTOB, OINPEAENAIONIUX TE€OMETPHUUECKYIO
burypy,

*  BJaJaeTh HAOOPOM METOJOB MOCTPOEHUI LIMPKYJIEM U JIMHEUKOM;

*  MPOBOJUTH AHAIMU3 U PEATU30BBIBATH JTAIbI PEIICHUS 3a7a4 Ha [IOCTPOCHUE.
B nosceaHeBHOM KU3HHU U NPU U3YYEHHHU APYTUX NPEIMETOB:

*  BBIIIOJIHATH IIOCTPOEHUS HA MECTHOCTH;

*  OLIEHUBAaTh pa3Mepbl pealbHbIX OOBEKTOB OKPYXKAIOIIETO MHUPA.
IIpeoOpa3oBanus

* OmnepupoBaTh JBIXKEHUSIMH UM TIpeoOpa3oBaHUSAMH KaKk MeTarnpeIMeTHBIMU
MOHSTHUSIMY;

*  OmepupoBaTh MOHATHEM JABIKEHHs M MpeoOpa3zoBaHus 1moaolus A 000CHOBAHUH,
CBOOOJHO BJAJIETh MpUEMaMHU MOCTPOEHUsI GUTYp C MOMOIIbIO JBUKEHUH M MPeoOpa3oBaHUs
moa00us, a TaK)Ke KOMOWHAIIUSIMU JIBFDKCHHH, IBIDKCHUM U TPe0Opa30OBaHMiA;

*  UCHOJb30BaTh CBOWCTBAa JIBIKEHUH U mpeoOpa3zoBaHUil JUisi  IPOBEICHUS
000CHOBaHHUS U J0KA3aTeJIbCTBA YTBEPKICHUN B TEOMETPUHU U APYTUX YUEOHBIX MpPEIMETaX;

*  T0JH30BATHCS CBOMCTBAMM JBIMKEHUI U peoOpa3oBaHUil IPH pelIeHnH 3ajay.

B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTHX NPEeIMETOB:

* IPUMEHATH CBOMCTBA JABI)KEHHH M NOPUMEHATh Moa00ue JUIsl MOCTPOCHHH U
BBIYNCIICHUM.
BekTOopbI M KOOPAUHATHI HA IJIOCKOCTH



* CBoOOmHO oOmepupoBaTh MOHATUAMU BEKTOP, CyMMa, pa3HOCTb BEKTOPOB,
IIPOM3BEICHUE BEKTOPA HA YHUCIO, CKaJIsIpPHOE IPOU3BEIECHUE BEKTOPOB, KOOpAMHATHI Ha
IUIOCKOCTH, KOOPIMHATBI BEKTOPA;

*  BJAJETh BEKTOPHBIM M KOOPJMHATHBIM METOJOM Ha IUIOCKOCTH Ul PELICHUs 3anad
Ha BBIYMCIICHUE U JI0KA3aTEIbCTBA;

*  BBINOJHATH C IOMOIIBIO BEKTOPOB M KOOPAMHAT J0OKAa3aTEIbCTBO HU3BECTHBIX €MY
reoMeTpruecKiX (pakToB (CBOMCTBA CpeHUX JMHUN, TEOPEM O 3aMEYaTEeNIbHBIX TOYKaX U T.II.) U
MOJTy4aTh HOBBIE CBOMCTBA M3BECTHBIX (QUTYD;

*  HCIOJB30BATh YPAaBHEHUs (PUTYp AJISl PEIICHUS 3a/1a4 M CAMOCTOSTEIIBHO COCTaBIISATh
YpaBHEHHSI OTJICJBHBIX TIOCKUX (QUTYD.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

*  JCIOJIb30BaTh MOHATHS BEKTOPOB M KOOPJHMHAT JUIS PEHICHHUS 3a1a4 1o (PH3HKe,
reorpauu U ApyruM y4yeOHbIM IPEIMETAM.

I/ICTOPI/IH MaTEeMATHKH

® ITonumarsn MAaTeMaTUKy KaK CTPpOro OpraHM30BaHHYIKO CUCTEMY HAYYHBIX 3H8.HI/II71, B
YaCTHOCTH BJIAACTb IMPCACTABIICHUAMU 00 aKCHOMATHYECKOM INOCTPOCHHUHN TICOMCTPUU U
NEPBUYHBIMU ITPCACTABICHUAMU O HCCBKIIMAOBBIX T'COMETPUAX

M paccMaTpuBaTb MATEMATUKY B KOHTCKCTC MCTOPHH PAa3BUTUA LUBUIIU3AIUU U
HUCTOPUU PASBUTHA HAYKH, IOHUMATh POJIb MAaTCMAaTUKH B PAa3BUTHUU Poccun.

MeTOJILI MaTEeMAaTHKH

® BJ'Ia]:[eTB SHaAHUSAMU O Ppas3jJdyHbIX METOJax 00OCHOBaHHS U OIMPOBCPIKCHUA
MAaTEMAaTHYCCKUX yTBep)KI[eHI/If/’I " CaMOCTOATCIIBHO ITPUMCHSTDH UX;

® BJIAACTb HABBIKAMH aHAJIM3a YCJIOBHA 3aJadd W ONPCACICHUA NOAXOAAINUX JIA
PEIICHHMA 3a4a4 U3YUYCHHBIX MCTO0B UJIN UX KOM6HH3HH§I;

® XapaKTCPpU30BaATh IMPOU3BCACHUA HCKYCCTBa C y‘IéTOM MaTEMATHYCCKHX
3aKOHOMepHOCTCI>'I B npupone, HCIIOJIb30BaTh MAaTCMAaTHYCCKHUC 3aKOHOMCPHOCTH B
CaMOCTOATCIIBHOM TBOPYCCTBE.

2. COAEP)KAHME

HarypajbHble Yucja U HYJIb

HarypanbHblii psii 4uCeJ U €ro CBoicTBa

HatypanbHOe 4MClIO, MHOXKECTBO HATypalbHbIX YHCEN U €ro CBOICTBa, M300paKeHHE
HaTypaJbHBIX YHMCEJ TOYKAMHM Ha 4YHMCIOBOM MNpsMoM. lcrmonp30BaHME CBOMCTB HaTypalbHBIX
YuCeJl IIPU PELLICHUH 3aa4.

3anuch U YTEHHE HATYPAJBHBIX YHCEJI

Paznuune mexny uudpoit m uucnom. Ilo3unMoHHas 3amuch HATYypaJbHOTO 4YHCHA,
MIOMECTHOE 3HaueHue IUQPbI, pa3psAabl U KJIacChl, COOTHOIICHHE MEXIY JIBYMS COCEIHHUMU
pa3psIHBIMU €AVMHULAMU, YTCHUE U 3aIIUCh HATYpPaIbHbIX YUCEIL.

OxpyrieHne HaTypaJbHBIX YHCEJI

Heo6xoaumocts okpyraenus. [IpaBuio okpyrieHus: HaTypanbHbIX yuced. CpaBHeHHe
HATYPAJBbHBIX YHCeJ, CPABHEHHE ¢ YucaoM 0




[ToHsATHE O CpaBHEHHUH YHCEN, CPABHEHUE HATYPAILHBIX YHCEIN APYT C IPYTOM U C HYJIEM,
MaTeMaTH4YEeCKas 3aliCh CPABHEHH, CITIOCOOBI CPABHEHHSI YUCEIL.

JeiicTBHS ¢ HATYPAJbHBIMHA YHCJIAMHU

CnoxxeHue M BbIUMTAHUE, KOMIIOHEHTHI CIIOKEHHUS U BBIUUTAHMS, CBSI3b MEXKY HHUMH,
HAXO0XJIEHWE CYMMbI U pa3HOCTH, U3MEHEHUE CYMMbI U Pa3HOCTH MIPU U3MEHEHUU KOMIIOHEHTOB
CJIOKEHHUS M BBIYMTAHUS. YMHOXKEHHUE U JIEJICHUE, KOMIIOHEHTHI YMHOXKEHHUS U JIEJICHUS, CBSA3b
MEXJy HUMH, YMHOXKEHUE U CJIOKEHHUE B CTOJOMK, JAENIEHUE YroJKOM, IMPOBEpKa pe3yibTaTa C
MOMOIIbIO TIPUKUJIKKM U 00paTHOro JedcTBus. [lepeMecTUTENbHBIA U COYETATENbHBIN 3aKOHBI
CIIOKEHHSI U YMHOKEHUS, paclpee/uTeIbHbI 3aKOH YMHOXEHHS OTHOCUTENIBHO CIIOXKEHUS,
000CHOBaHHE QJITOPUTMOB  BBITIONHEHUs  apupmerndyeckux gAeiictBuil. CTemeHb ¢
HATYPaJbHBIM NOKa3aTeleM

3anuce yucia B BUJI€ CYMMbI Pa3psIHBIX CJIAra€MbIX, MOPSI0K BBIOJIHEHUS JEHCTBUN B
BBIPQXCHUSIX, COJCPXKAIIMX CTENEHb, BBIYUCICHWE 3HAYCHUN BBIPAXKECHUM, COJEp)KaIINX
CTENEHb.

YuciioBbie BbIPAKEHUS

HucnoBoe BbIpa)KCHUE U €ro 3HA4YCHME, MOPSAAOK BBIIOJHEHUS AcicTBUU. [lejieHue ¢
0CTATKOM

Jlenenue ¢ OCTaTKOM Ha MHO>KECTBE HAaTypaJIbHbIX UMCEJl, CBOMCTBA JIEJIEHUSI C OCTATKOM.
[TpakTHyeckue 3a/1a4u Ha JeIEHUE C OCTATKOM.

CBolicTBa ¥ PU3HAKH 1€JTUMOCTH

CBOWCTBO ACTMMOCTH CYMMBI (pa3HOCTH) Ha uncio. [Ipu3naku nenumoctu Ha 2, 3, 5, 9,
10. Ilpusnaku nemumoctu Ha 4, 6, 8, 11. Jloka3aTenbCTBO MPU3HAKOB IETUMOCTH. Perienue
MPAKTUYECKHX 33724 C MPUMEHEHUEM MMPU3HAKOB JIEIIUMOCTH.

Pa3noxeHue unciia Ha NPoOCTbie MHOKUTEJIH

[TpocTeie U cocTaBHbBIE YKcia, pemero Iparocdena. Paznoxenne HaTypaabHOTO YUCia
Ha MHOKUTEJH, Pa3IokKEHHE Ha MPOCTble MHOXUTENU. KonuecTBo nenurenei yucna, anroputM
pa3oKEHUs YMcia Ha MIPOCThIe MHOKUTEIHN, OCHOBHAs TeopeMa apu(METHKH.

AuredpanyecKkune BbIpPasKeHUs

Hcnonb3oBanne OykB Juisi 0003HAYEHUsI YHCETl, BEIYMCIICHUE 3HAUEHUS alNre0panyeckoro
BBIpQXEHHS, TIPUMEHEHUE aNreOpanvdeckiuX BBIPAKEHUHN Ui 3alHCH CBOWCTB apU(pMETHUYECKHX
neicTBuil, peoOpa3oBaHue anredpandeckux BhIPAKEHUH.

JeanTenu U KpaTHble

Jlenutenb U €ro CBOWCTBA, OOIIMM JIETUTENh IBYX M Oojiee unces, HauOOIbIINi OO
JENIUTEeNb, B3AUMHO MPOCTHIE YUCIIA, HAX0XAeHHe HauboJblIero oodmero aenutens. KpatHoe u
€ro CBOiicTBa, 0o0llee KpaTHOE JABYX M 0OoJjee uucen, HauMeHbllee 00Ilee KpaTHOE, CIOCOObI
HAXO0XICHUS HAUMEHBIIIETO 00IIEro KpaTHOro.

JApoou

OO0ObIKHOBEHHBIE IPOOH

Homnsa, dwactb, ApoOHOEe dYHucio, Apodb. JlpoOHOE dYHCIO Kak pe3ynbTaT JeJICHUS.
[IpaBuibHBIE W HEMpaBWIbHBIE JpOOH, CMeIIaHHas JIpoOb (CMEMIAHHOE 4YHCIO). 3amuch
HATYpaJIbHOTO YHCJIa B BUJE APOOM C 3aJaHHBIM 3HaAMEHaTeJeM, IpeoOpa3oBaHUE CMEIIAHHON
IpoOu B HEMpaBWIBHYIO IpoOb u Haobopot. [IpuBenenue apobeil k oOlIeMy 3HaAMEHATEIIO.
CpaBHeHHE OOBIKHOBEHHBIX JpoOei. CiokeHHWe ¥ BBIYMTAaHHE OOBIKHOBEHHBIX JPOOEH.
YMHOKEHUE U JIelleHne OOBIKHOBEHHBIX Ipo0eil. ApudmeTnueckue ASUCTBHUS CO CMEIIaHHBIMU
npo0simu. ApudmeTndeckne NeUcCTBHs ¢ IpoOHbIMH yuciaamMu. CrocoObl paloHaIN3alun
BBIYHMCIICHUM U UX TPUMEHEHUE TIPU BBINOIHEHUHU ACHCTBUN.

JecAaTu4HbIE IPOOH

[lemast u npoOHast yacTu JecATUYHON npoOu. [IpeoOpa3oBaHue NEeCATUYHBIX OpoOei B
0o0bIkHOBeHHBIE. CpaBHEHHE NECATHYHBIX ApoOeit. CrokeHHe W BBIYMTAHUE JECATUYHBIX
npobeit. OkpyrieHne AeCATHYHBIX ApoOeil. YMHOXKEHHE U JIeJeHHE JAECATHYHBIX ApoOei.
[IpeoOpa3zoBanre OOBIKHOBEHHBIX IpoOel B AecaTHYHBbIC ApoOu. KoHeuHble M OECKOHEUHBIC
JECATUYHBIE TPOOH.



OTHomIeHHe ABYX YHCeJ

Macmtab Ha T1utane u  kapre. Ilpomopruu. CBoiicTBa TPOMOPIHMEM, TpPUMEHEHHE
IIPONOPUUI U OTHOLICHUM IIPU PELICHUH 3a1a4.

Cpennee apupmMeTnyeckoe qyuceJi

Cpennee apudmernueckoe AByX uncen. M3o0pakeHue cpeaHero apuMeTuueckoro AByx
yycel Ha YWCIOBOM mpsMol. PelleHMe NpakTHYECKUX 3a7ad4 C MPUMEHEHHEM CpPEIHEro
apupmerrueckoro. Cpennee apudMeTHIECKOE HECKOIBKUX YHCEN.

IIpoueHTHI

[lonsTe mnpoueHTa. BbluncieHue NPOLIEHTOB OT YWCIa W 4YHUCIA I0 H3BECTHOMY
MPOLICHTY, BBIPAKEHNE OTHOILEHHUS B MPOLEHTaX. PelieHne HeCnoKHbIX NMPAaKTUYECKUX 3a/a4 C
IIPOLIEHTaMH.

JAunarpamMmmbl

CronbuaTele W KpYroBble auarpaMMmbl. V3Biedenune wuH(pOpMamuu U3 IUArPaMM.
H3o00paxeHue quarpaMm Mo YUCIOBBIM JaHHBIM.

PauuonanbHbIe YncIa

IHon0xuTEIBHBIE M OTPULATEIbHBIE YHCJIA

N300paxkeHne dncen Ha YMCIOBOH (KOOpAMHATHOM) nipsiMoid. CpaBHeHHE yrcen. Moayb
YKClla, T€OMETpPUYECKass MHTEpIpeTanuss MOAyJs uucia. J[eWcTBUS € MOJOKUTEIbHBIMU U
OTpULATENIbHBIMU YuciIaMu. MHokecTBO Lenblx yucell. [lonsiTue 0 pamoHaIbHOM 4YHCIIe.

IlepBuuHOEe TmpeACTaBIEHHME O MHOXKECTBE pallMOHAIbHbIX uyucen. JleicTtBus ¢
paLMOHATIbHBIMU YHCIIAMHU.

Penrenune TeKCcTOBLIX 3224

Enunnubl W3MepeHMii: UIMHBI, IUIOMIAJH, OObEMa, MacChl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXJy €IWHULAMU HU3MEPEHUS KaXJ0H BEIMUYMHBL. 3aBUCUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BPEMsl, PACCTOSIHHE;, IPOU3BOJUTENBHOCTh, Bpems, paboTa; ILieHa,
KOJIMYECTBO, CTOUMOCTb.

3anaun Ha Bce apupMeTHUECKHE NeHCTBUS

Pemenue TekcTOBBIX 3a/1a4 apudmMeTndeckuM crnocodoM. Vcrnonb3oBanue TabiuL, cxem,
yepTexel, Jpyrux CpeCcTB NPECTABICHUS JaHHbBIX MIPH PEIICHUN 3a]Ja4H.
3agaun Ha IBMKeHHE, pa00Ty M MOKYIIKH

Pemennie HecI0KHBIX 3aj]a4 Ha ABM)KEHUE B IPOTUBOIOJIOKHBIX HAIIPABIIEHUSAX, B OJHOM
HaIpPAaBJICHUY, IBUJKEHUE 10 PEKE 110 TEUEHUIO U IIPOTUB TEUECHHUS.
Pemienne 3aga4 Ha COBMeCTHYI0 padoTy.

[Tpumenenue npobeit mpu pemeHuy 3a1ad. 3alauy Ha 4acTH, JA0JIH, IPOLeHThl Pemenue
3a/la4 Ha HaXO0)K/IEHUWE YacTU YHUCJIa U YUCIa 0 €ro 4yacTtu. PemieHue 3aJa4 Ha NPOLEHTHI U
J0JIH.

IIpuMeHeHne nponopuuii IPU PEIICHNH 3a/1a4.

Jlornuyeckue 3agaun

Pemrenne Hec/10:KHBIX JIOTHYECKHX 3a4a4. PemieHue Jornyeckux 3agad ¢ MOMOIIBIO
rpa¢oB, Tabaui. OCHOBHBIE METOABI PEIICHUS TEKCTOBBIX 3a7ay: apupMeTHUYecKHid, mepedop
BapHaHTOB.

HarasaHas reomerpus

®urypsl B okpyxaromeMm Mupe. Harnsnuele npeacrapineHus o gpurypax Ha MiIOCKOCTH:
npsiMasi, OTpE30K, JIyd, YIoJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT. UeThIpeXyTrobHUK,
MPSIMOYTOJIBHUK, KBaJpatT. TpeyroibHUK, BUABI TPEYTOIbHUKOB. [IpaBuiIbHBIE MHOTOYTOJBHUKH.
N300pakeHre OCHOBHBIX TI'eOMETpHUYecKuX (uryp. BzaumHoe pacnosjioxkeHue ABYX MpPSIMBIX,
JIBYX OKPYKHOCTEH, MPAMOU M OKPYXHOCTH. JIMHA OTpe3ka, JIOMaHOM. EnuHHLBI u3MepeHus
JuHbL. [TocTpoenue orpeska 3ajanHON JuMHBL. Buasl yrinos. I'pagycHas mepa yria. smepenune
Y TIOCTPOEHHUE YTJIOB C MOMOIIBIO TPAHCIIOPTHPA.

Ilepumerp wmHoroyroipHuka. [loHsTne momanu GUIypsl; €IMHULBI W3MEPEHUs
wiomany. [Tnomane npsmoyronbHuKa, kBaapara. [IpubnmkenHoe n3mepenue miomanu Guryp
Ha  Kieryaroii Oymare. PaBHoBenmukue  ¢urypsl. Harmsnuele  mpenactaBieHHs O




IPOCTPaHCTBEHHBIX (urypax: KyO, mapajuienenurnes, npu3Ma, nupaMmyjaa, map, cpepa, KoHyc,
nunuHAp. M3o00paxenue mnpocTpaHcTBeHHBIX (uryp. Ilpumepbl cedeHuil. MHOTOTpaHHHKH.
[TpaBuiibHBIE MHOTrOrpaHHUKH. [IpuMeprl pa3BepTOK MHOIOTPAHHUKOB, IMJIMHIApPA U KOHYCA.
[Tonsatue oOwvema; enuHulbl obbeMa. OOBEM MPSIMOYroOJBHOIO MNapajuleenuena, Kyoa.
[Tonsitue o paBenctBe ¢uryp. LlenTpanbHas, oceBas U 3epKaibHas cuMMeTpuH. M3o00paxkenue
CUMMETpUUHBIX (Guryp. Perienue nmpakTndyeckux 3ajad ¢ NPUMEHEHUEM MPOCTEHIINX CBOWCTB
buryp.

Hcropusi MaTeMaTHKH

[MosiBnenue undp, 6ykB, neporiaudoB B mporecce cueTa U pacipeaeseHus IpoJyKTOB Ha
Hpesuem bmmwxknem Bocroke. CBa3p ¢ Heonuruueckoil  peBostouueid. PoxzaeHue
LIECTUIECATEPUYHON cUCTeMBbl cunciaeHus. [losaBieHne necaTuuHoN 3anucu uncen. Poxxnenue u
pasButne apudmeruku Harypanbhbix uncesn. HOK, HO/I, npoctsie uncna. Pemero Dpartocena.
[TosiBneHue HyJIs U OTpULATEIBHBIX YUCEN B MaTeMaTuke IpeBHOCTU. Posb /lnodanTa. Ipodu B
BaBunone, Erunte, Pume. OtkpeiTue necsatuyHbix ApoOeil. CrapuHHBIE CHUCTEMBI Mep.
Jlecaruunblie qpoOu 1 MeTpuyeckas cucrema mep. JI. Maruuukuit
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Auredpa

Yucaa PanyoHajabHbIE YHCIA

MHoxecTBO panuoHaNbHBIX 4yucesl. CpaBHEHHE palUMOHaJIbHBIX uMcen. JleficTBus c
panMoHaNBHBIMK YUCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

HppanuoHajibHble Yucaa

[lonsiTue uppanmoHanbHOrO yncia. Pacno3HaBanve uppaunoHanbHbIX yuceln. [Ipumepsl

JI0Ka3aTeiabcTB B anredpe. VppaluoHanIbHOCTh YHCIIA . IlpumeHeHne B TreoMeTpHH.
Cpasnenue uppayuonanvHulx yucen.Mnoocecmeo 0elcmseumenbHbix Yucei.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

Yucaosbie 1 OyKBEHHbIC BbIPAKCHHSA

Bripaxkenue ¢ nepemeHHoOW. 3HaueHue BblpakeHUs. [lojcTaHOBKa BBIpa)KEHUH BMECTO
NIEPEMEHHBIX.

eibie BoIpameHUs

CreneHb ¢ HaTypajJbHBIM IOKa3aTeneM U ee cBoicTBa. [IpeoOpa3zoBaHus BbIpa)XeHUH,
COJIepKalIiX CTENEHH C HaTypaJIbHbIM IOKa3aTeNeM.

OnHouneH, MHorowieH. JleHCTBHS C OJHOWIEHAMH M MHOTOWIEHAMH (CIOXEHHE,
BbIUHMTaHUE, YMHOXKEHHE). DOPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: Pa3HOCTh KBaApaTOB, KBApaT
CYMMBI U pa3HocTH. Pa3nokeHre MHOro4ieHa Ha MHOKUTENIU: BIHECEHHE OOIEro MHOXKUTEIS
3a CKOOKHW, 2pynnuposKka, npumeHenue ¢Qopmyn CcOoKpaujenHo2o ymHoxcenus. Keaopammoiii
mpexujieH, paznodceHue KaopamHo20 mpexuiena Ha MHOICUmMenu.

ApoOHo-panmoHaJbHbIe BHIPAKEHUS

Crenenp c uensiM mokasareneM. IIpeoOpa3oBanue IpoOHO-TUHEWHBIX BBIPAKECHUN:
CIIOKEHHEe, YMHOXKEHUE, JIeleHue. Aneedpauueckasn opoobw. [lonycmumele 3HaueHus nepemenHulx
6 OpobHO-payuoHanrbHuix evipadicenusix. Coxpawjenue aneeopauyeckux Opobetl. Ilpusederue
aneebpauyeckux opoobeil k obwemy 3namenamenio. [leticmsus ¢ aneebpauveckumu Opoosmu:
cllodiceHue, 8bluumanue, YMHoJceHue, oelieHue, 6036e0eHue 8 CIeneHb.

IIpeobpazosanue gvipasicenuti, cO0epHCAUUX 3HAK MOOYIIA.

KBanparnbie kopHu

Apudmernueckuil KBaapaTHbIH KopeHb. lIpeoOpa3zoBaHue BBIpaKEHUMH, COAEpPKAIIUX
KBaJpaTHbIE KOPHU: YMHOXCEHHME, JCIICHUE, BBIHECEHHWE MHOXMUTEN H3-T0J 3HaKa
KODHSI, BHeceHue MHOMCUMeNs N00 3HAK KOPHSL.

YpaBHeHHs U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOM.



YpaBHeHus

[lonsiTe ypaBHeHHSI W KOpHsS ypaBHeHUs. [Ipeocmasnenue o pagHOCUIbHOCMU
ypasHenuti. Obnacmov onpeodenenus ypasHenus (001acms 00NYCMUMbIX 3HAYEHUL NePeMEHHOl).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHEWHBIX ypaBHEHUMH. Jluneunoe ypasuenue c napamempom. Konuuecmeo
KOpHell TUHetH020 ypasHeHus. Pewenue nuneinblx ypagnenuil ¢ napamempom.

KBaapaTrHoe ypaBHeHHe U €r0 KOPHH

KBanpatusle ypaBHeHus. Hemnonnble KBaapaTHble ypaBHEeHUA. JIUCKpUMHHaHT
KBaJpaTHOro YypaBHeHHs. Dopmyila KOpHEW KBaapaTHOro YypaBHEHHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. Pemienne KBaIpaTHBIX YpaBHEHHI:MCIOIb30BaHHE
bopMynbl Ui HAXOXKACHUS KOPHEH, epaguueckuil mMemoo peulenus, pasziodceHue Ha
MHOJCUmenu, noobop KOpHel ¢ UCnoab3osanHuem meopemvl Buema. Konuuecmeo kopHheii
K8AOPAMHO20 YPABHEHUs 8 3A6UCUMOCTIU OM €20 OucKkpumunauma. buxeaopamuvle ypagnenus.
Ypasuenus, ceooumvle xk nunetinvim u kéaopamuwvim. Keaopammuovle ypasrnenus ¢ napamempom.

/{poOHO-panuoHaIbHbIEC YPABHEHUS

Pemenne npoctedmmx qpoOHO-TMHEWHBIX ypaBHEHUN. Pewenue OpooHO-payuoHaibHbIX
VPaHeHUIl.

Memo0wi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeodPa308aHull, Memoo 3aMeHbl
nepementol, epaguueckuti memoo. Mcnonrvzosanue c0ticme QyHKYull npu peuieHuy ypasHeHull.

IIpocmetiwue uppayuonanvHole ypagneHus 6uoa ,

Ypasnenus eéuoa .Ypasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

YpaBHeHHe ¢  AByMs ~ IepeMeHHbIMHM. JIMHEHOE€  ypaBHEHHE C  JBYMs
HNEepeMEeHHbIMU. [Ipamas Kax epaguueckas unmepnpemayusi TUHEUHO20 YPABHEHUS C O8YMs
nepemeHHbIMU.

ITonsTHE cucTeMbl ypaBHEHM. Pelienne cucteMsl ypaBHEHUN.

MeToapl perieHusi CUCTEM JMHENHBIX YPaBHEHHMM C IByMSI NIEPEMEHHBIMU:2pagduueckull
Memoo, Memoo CA0HCEeHUsl, METO ITIOJCTAHOBKH.

Cucmembl TUHENUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBOICTBA YMCIIOBBIX HEpaBEHCTB. [IpoBepka cripaBeauBOCTH
HEPABEHCTB IPH 33JaHHBIX 3HAYEHUSIX [1E€PEMEHHBIX.

HepagenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. Q01acme onpedenenus
HepaseHcmea (06aacmeb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

PelreHre TMHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezco pewenus. Pewenue «xeaopamHuvlx HepaseHCmMs:
UCNONb308aHUE CEOUCME U 2pagurka KeaopamuuHol GYHKYUU, Memoo UHMEPEanos. 3anuce
pewenus KeaopamHo20 HepageHCcmad.

Pewenue yenvix u OpobHoO-payuonanbHvlx HepageHcms MemoooM UHMEPBAILOS.

CucreMbl HEPaBEHCTB

CucreMpl HEpPaBEHCTB C OJHOM INEpeMEHHOW. PelleHne cucTteM HEpaBEeHCTB C OQHOMU
MEPEMEHHON: JIMHEHHBIX, kK6adpamHuix. I300pakeHne perieHusi CUCTEMBbl HEPaBEHCTB Ha
YHUCIIOBOW MPSIMOMN. 3aIIUCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

DOYyHKIUT

IHousitue pyHKkuHuu

JlekapToBBl ~ KOOpAMHATBI Ha IUIOCKOCTH. DOpMHpOBAaHHME MNPEACTABICHUH O
METaNpeIMETHOM MOHATUU «KOOpAUHATHD». CrocoObl 3amaHus (QYHKIMA: aHATUTUYECKHH,
rpaduueckuit, Tabmuunbiil. I'padux dynkmuu. [Ipumeps! QyHKIMM, MonydaeMbIX B Ipoliecce
UCCIIEIOBaHMS PA3IMYHBIX PEaIbHBIX MPOIECCOB U PELICHU 33a1a4. 3HaueHUe (PYHKIIUH B TOUKE.
CgoiictBa (yHKIMI: 00JaCTh ONpPEACICHUs, MHOXXECTBO 3HAUYCHWM, HYIH, MPOMEXYTKH



3HAKOMOCTOSIHCTBA,  YeMmHOCMb/HeuemHOCMb, IPOMEXKYTKH ~ BO3pacTaHWss M yOBIBaHMS,
HauOoJIbIlIee U HauMEeHbIee 3HaueHus. MccnenoBanue GyHKINH 1O ee TpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocms pynxyuu. Kycouno 3adanuvie ¢ynxyuu.

JIuneiiHas QpyHKIUA

CpoiictBa W rpaduk JHHEHHOW GYHKIMH. YTJIO0BOM KOAQDHUIMEHT MpsSMOi.
Pacnionoxxenne rpadyka TMHEHHON (YHKIIMH B 3aBUCHMOCTH OT €€ YIII0BOr0 KO3 UIMeHTa U
cBOOOIHOTO wieHa. Haxoowcoenue koappuyuenmos aunetino GyHKyuu no 3a0aHHbIM YCA0BUIM.
NPOXOdCOeHUe NPAMOU yepe3 08¢ MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOJHCOeHUe NPIMOU
yepes OAHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPAMOLL.

KBagparuunas pyHkumst

CpoiictBa W rpaduk KBaapatnuHou Gyukmuu (mapabona). I[locmpoenue epaghuxa
K8AOpamuiHou @yukyuu no mouxam. Haxoxnenue HYyJeH KBaJIpAaTHYHOM
bYHKIMY, MHOJICECMBA  3HAYEHUU,  NPOMENCYMKO8  3HAKONOCMOAHCMEA,  NPOMENCYMKO8
MOHOMOHHOCMU.

OoOpaTHasi NPONOPUNOHAIBHOCTH

CaoiicTBa pyHKIINH . 'mnepbomna.
I'pajpuku ynkyuir. Ilpeobpaszosanue epagura @yHkyuu 01l NOCMpoeHus.
epagukos ynxyuil euoa

I'paghuxu ¢pynxyuii , , ,

IHocenoBaTeIbHOCTH M IPOTPECCHH

UucnoBass  mocieoBaTenbHOCTb.  IIpuMepsl  4YHMCIOBBIX  MOCIENOBATEIBHOCTEH.
beckoHeunble mocieAoBaTENBHOCTH. ApH(MeTHdecKas Mporpeccus U €€  CBOIcTBa.
['eomerpuueckass  nporpeccus.@opmyra obwjeco  uneHa U cymmbsl N NEPELIX  UNEHO8
apugpmemuueckotl u ceomempuyeckou npozpeccuil. Cxooaumasics ceomempuyeckds npoepeccus.

Pemenne TekcToBBIX 32124

3agauu Ha Bce apuMeTHYECKHE NeHCTBUS

Pemenue TekcToBBIX 3a/1a4 apu@meTnueckuM crnocodom. VMcnonb3zoBanue Tabaul, cxem,
YyepTexei, APYrux CpeACTB MPEICTABICHUS IaHHbBIX MPU PEIICHUH 3aauH.

3agauu Ha IBMKeHUE, Pa00TY U MOKYIIKH

AHanu3 BO3MOXHBIX CUTYyalllii B3aMMHOTO PACMONIOKEHUsI OOBEKTOB MPH UX JBUKCHHUH,
COOTHOILIEHUSI 00BEMOB BBIIIOJHAEMBIX Pa0OT IPU COBMECTHON padoTe.

3agaum Ha YACTH, 10JIM, NIPOLEHTHI

Pemenue 3aau Ha HaXOKJE€HUE YacTH YMCIIa U YKcia 1o ero yactu. Pemenue 3amay Ha
MPOLIEHTHI U A0JU. [[puMeHeHne nponopunii npu peiieHuy 3aaau.

Jlornueckue 3agaumn

Pemenue nornueckux 3angau. Pewenue no2uyueckux 3a0au ¢ nomMowbio epagos, mabauy.

OcHoBHbIE MeTO/AbI pelleHUus] TEKCTOBBIX 3a1au: apudmMernyeckuil, anreOpanueckui,
nepebop BapuaHTOB. [lepsuunvie npedcmasieHus o Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CTaTucTHKA M TeOpHs BEPOSATHOCTE

Crarucruka

TabnuuHoe wu rpaduyeckoe TPEACTABICHHE JaHHBIX, CTONOYAThie H KPYTOBBIE
quarpammbl, rpadukd, MpUMEHEHUE AuarpaMM U Tpa@HUKOB JJii ONHCAHUS 3aBUCUMOCTEN
peabHBIX BENUYMH, U3BIeYeHHEe uHpopMammu w3 TaONMI, [auarpaMM ©  TpaduUKOB.
OnucarenbHble CTaTHUCTUYECKHUE MOKa3aTeNn YHCIIOBBIX HaOOPOB: cpenHee
apudmMeTHuecKoe, Meouara, HauOoIbllee MW HaWMEHbIIee 3HAa4YeHUs. Mepbl paccenBaHUs:
pasMax, oucnepcusi u cCmaHoapmHoe OmKIOHeHUe.



CrnyuaiiHast M3MEHUMBOCTb. VI3MEHUMBOCTH IpU U3MEpEeHUsX. Pewarowue npasuia.
3axonomepHocmu 8 USMEHUUBLIX GETUUUHAX.

Cayuaiinbie coObITHS

CrnydaiiHple OTBITHI (IPKCIIEPUMEHTHI), 3JIEMEHTApPHBIC CIyYalHbIe COOBITHUS (MCXOJBI).
BepositHocTi  snemeHTapHbIX  cOObITUH. COOBITUS B CIIy4allHBIX OKCIIEPUMEHTaX U
OJIaronpuATCTBYIOLIUE dJIEMEHTapHbIe cOObITUSA. BeposTHOCTH ciydaliHbIX cOOBITHI. OMBITHI €
PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHSIMU. Kitaccuueckue BEpOSTHOCTHBIE OINBITHI C
UCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cooblmuii ¢ nomowpio ouazpamm Jiliepa.
IIpomusononodcnvie codvimus, odOveouHeHue u nepecederue coovimuiu. Ilpasuno crodscenus
seposmuocmeti. Ciyuatinolti - 6vloop.  Ilpeocmasnenue sxcnepumenma 6 uoe  Oepesd.
Heszasucumvie cobvimus. Ymnoorcenue eeposimHocme He3a6UCUMbIX
coovimuti.Ilocnedosamenvuvie Hezasucumvie ucnvimanus. IIpenctaBieHne o HE3aBUCUMBIX
COOBITHUSIX B HKU3HU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanosku, Gaxmopuan uyucia. Couemanus u YUCIO
couemanuti. @opmyna uucna cowemanutl. Tpeyeonvuux Ilackans. Onvimsl ¢ O0ILUWUM YUCTOM
PABHOBO3MOCHLIX  DNIEMEHMAPHLIX  cobbimull. Bvluucnenue eeposmuocmeti 6 onvlmax c¢
npumeHeHuem KomoOuHamopHvlx ¢Gopmyn. Hcneimanus bepuynnu. Yenex u  ueyoaua.
Beposmuocmu coovimuii 6 cepuu ucneimanuii bepuynnu.

Cnyuaiinvie éenuuunsl

3nHakomcmeo co CaAyHauHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEeMmHbIX
cayyaiinslx eenuyur. Pacnpedenenue eeposmuocmeti. Mamemamuueckoe odcuoanue. Ceoticmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuux uucen. Msmepenue eepoamuocmetl.
Ilpumenenue 3axkona O6OMLUWUX UUCEN 6 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUMU,
obecneuenuu 6e30NACHOCMU HACENIEHUSL 8 YPE3BbIYAUHBIX CUMYAYUSIX.

I'eomeTpust

Harasignasi reomerpus. HarnsiiHple npeacTaBieHUs O MPOCTPAHCTBEHHBIX (pUrypax:
KyO, mapajienenumnen, npu3sMa, nupamMmjaa, map, cdepa, KoHyc, HuauHap. M3oOpaxkenue
npocTpaHcTBeHHBIX  uryp.  Ilpumepst  cedenmit.  Muororpannuku.  [IpaBuiibHBIE
MHOTrorpaHHukKu. [IpumMepsl pa3BEPTOK MHOTOTPaHHUKOB, IMJIMH/pA U KOHYCA.

[Tonsitue 06bE€Ma; enuHUIBI 00bEMA. OOBEM IPSIMOYTOJILHOTO MapajlieNenumesna, Kyoa.

I'eomerpuueckue ¢urypsl. IIpsvsie u yrusl. Touka, npsiMas, I1ockocTb. OTPE30K, JIyd.
VYron. Bune! yrinos. BeprukaiibHble 1 CMEXHBIE YTIIbl. buccekTpurca yria.

[TapannensHble U nepecekaromuecs npsmsle. IlepnenaukynsapHele npsMeie. TeopeMsl 0
NapajuIeIbHOCTU U MEPHEHIUKYISIPHOCTU NpsAMbIX. [lepneHnuKynsp v HakJIOHHas K MPSIMOU.
CepenMHHBIN EPIEHAUKYIISAP K OTPE3KY.

I'eomerpruueckoe wmecto To4yek. CBOHCTBA OMCCEKTPUCHI yIida M CEPEAUMHHOIO
NEPIEHIUKYIIApA K OTPE3KY.

Tpeyronbauk. BpicoTa, Menuana, OHCceKkTpuca, CpeAHssl JUHHUS TPeYrojbHUKA.
PaBHOOeipeHHBIE M PABHOCTOPOHHHME TPEYTOJILHUKH; CBOMCTBA M NMPU3HAKU PaBHOOEIPEHHOTO
TpeyrosbHuKa. [Ipu3Hakm  paBeHCTBA  TPEYroJbHUKOB. HepaBeHCTBO  TpeyronbHUKA.
CooTHOIIEHNs MEX/1y CTOPOHAMU M YIJIaMU TPEYToJIbHUKA.

Cymma yrioB TpeyrojbHuKa. BHenHue yriel TpeyroinpHuka. Teopema @aneca. [lonodue
TpeyroabHUKoB. Ilpu3Haku nonobust tpeyroiabHukoB. Teopema Iludaropa. Cunyc, xocunyc,
TAHI€HC, KOTAHI'€HC OCTPOrO yria NpsIMOYrOJIBHOTO TpeyroipHuka u yrioB ot 0 go 180°;
IpPUBEICHNE K OCTpoMy yrily. PelieHue mnpsMOYrojbHBIX TpPEyroJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKeCTBO. DOPMYIIbI, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHT€HC, KOTAaH-
TFEHC OJHOTO M TOro e yria. PelieHue TpeyroabHUKOB: TEOpEMa KOCHHYCOB M Teopema
CHUHYCOB. 3aMeJaTelbHbIe TOYKH TPEYTOJIbHUKA.

UYersipéxyronsHuk. [lapamienorpamMm, ero cBolcrBa M Ipu3Haku. I[IpsAMOyrosbHUK,
KBaJpart, poM0, UX CBOMCTBA U MpU3HAKU. Tpanenus,, CpeHss TUHUS TPareluHy.



MHoroyroinsHuk.  Beimyknble  MHOroyrosbHukd. Cymma  yroB  BBIIYKIIOTO
MHOTI'OYroJbHUKA. [IpaBuIbHEIE MHOTOYTOJIBHUKH.

OxkpyxHoctb U Kpyr. yra, xopaa. Cekrop, cermeHT. LleHTpaibHBIA yroJi, BOUCAHHBII
yroJ, BeJIMYMHA BIMCAHHOIO yrila. B3auMHOE pacrnojo)keHue NpsSMON U OKPYKHOCTH, IBYX
okpyxHocTel. KacartenbHas U cexylas K OKpYKHOCTH, UX CBOMCTBA. BriMcaHHbIE U ONMCAaHHbIE
MHOIOYroJabHUKHA. OKPY>KHOCTb, BIIMCAHHAs B TPEYIOJbHUK, U OKPY)KHOCTb, OIMCAaHHAs OKOJIO
TPEYrojbHUKA. BrIMCaHHBIE U ONMCAHHBIE OKPYKHOCTH IIPABUIILHOTO MHOT'OYTOJIbHUKA.

I'eomerpuueckue npeodbpazopanus. [lonstue o paBeHcrse ¢uryp. Ilonstue o nBrKeHUU:
oceBas M LEHTpaJIbHas CUMMETpPUH, NapajuleJbHbIM nepeHoc, moBopoT. llondarue o momobun
buUryp u TOMOTETHH.

Iloctpoenust ¢ momouIpl0 HUPKYIsE W JuHEHKH. OCHOBHBIE 3aJlaud Ha IOCTPOCHME:
JICJICHHUE OTPE3Ka II0II0JIaM; IIOCTPOEHHUE YIJIA, PABHOTO JTaHHOMY; IIOCTPOCHHUE TPEYrOJIbHUKA I10
TpEM CTOpPOHAM; IOCTPOCHHE MEPHEHIUKYJsApa K MPSAMON; MOCTPOEHHE OMCCEKTPUCHI YIUIA;
JICJICHHE OTPE3Ka Ha 1 PaBHBIX 4aCTEH.

Pemenue 3amay Ha BBIUMCIIEHHE, J0KA3aTEIbCTBO M IIOCTPOCHUE C MCIOJIb30BAHUEM
CBOWCTB MU3y4YEHHBIX QUTYP.

H3mepenne reoMerpuuyeckMx BeM4YMH. J[mmHa orpe3ka. PaccrosHue OT TOYKH 70
npsAMoi. PaccTossHue Mex 1y napajijieIbHbIMU PSIMBIMU.

[IepumeTp MHOTOYrOJIbHUKA.

JUInHa OKPY>KHOCTH, YUCJIO $1; IJIMHA yTH OKPY>KHOCTH.

I'panycHas mepa yria, COOTBETCTBHE MEXKIY BEIMYMHOM LIEHTPAJIBHOIO Yyria M JJIMHOMN
JyTH OKPY’KHOCTH.

[lonsaTHe miomaan TWIOCKUX ¢uryp. PaBHOCOCTaBIEHHBIE W PaBHOBEIHMKHE (QHUTYPHI
[Tnomans npsamoyronsHuka. [nomany napamienorpaMmma, TpeyrojabHuka U Tpaneuuu. [Inomans
MHOroyrojpHuka. Ilnomane kpyra u miomanb cektopa. COOTHOIIEHHWE MEXIYy IUIOMIAIIMU
no100HbBIX uryp.

Pemenne 3amad Ha BBIUMCIEHME W JOKA3aTEIbCTBO C HCIOJIB30BAHUEM H3Y4YECHHBIX
bopmyst.

Koopaunarsl. VYpaBHenue mnpsmor. Koopaunatel cepenunbl  orpeska. Dopmyia
PACCTOSTHUA MEXKAY ABYMS TOUKaMH IUIOCKOCTH. Y pABHEHUE OKPYKHOCTH.

Bexropsbl. [nuna (Moxynb) BekTopa. PaBeHcTBO BekTOpoB. KosuimHeapHble BEKTOPBI.
Koopaunatel BekTOpa. YMHOXKEHHE BEKTOpa HAa YUCIIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpA TI0
JIByM HEKOJUIMHEapHBIM BekTopaM. CKallipHOE NPOU3BEICHHE BEKTOPOB.

TeopeTuko-MHOXKECTBEHHbIE NOHATHSA. MHOXECTBO, 3JEMEHT MHOXECTBA. 3a/laHHe
MHOKECTB IIEPEUYMCICHUEM JJIEMEHTOB, XapaKTEPUCTHYECKUM CBOWCTBOM. [loamHOkecTBO.
OObenuHeHue U nepecedeHrne MHOXKECTB.

JuiemeHTbl Joruku. OmpegeneHne. AKCHOMBI W TeopeMbl. Jloka3aTrenbCTBO.
Jloka3zarenbcTBO OT IpoTHBHOTO. Teopema, oOpatHas naHHOH. [IpuMep u KOHTprpuMmep.

[TonsiTe 0 PaBHOCHUIILHOCTH, CJIEAOBAaHUHU, YHOTpPEOJEHUE JIOTUYECKUX CBSA30K ecau ...,
Mo ..., 8 MOM U MOJILKO 8 MOM clyuae, "'TOrM4eCKue CBA3KHU U, UIU.

I'eomerpusi B ucropuueckoM pasButuu. Ot 3emnemepust k reomerpun. [ludarop u ero
mkosa. Panec. Apxumen. IlocTtpoeHne NpaBUIIBHBIX MHOIOYTOJBHHMKOB. TpHCEKIMs yria.
KBanparypa kpyra. Y aBoenue kyba. Mcropus uucna k. 3omoroe ceuenue. «Hauana» Epknupga. JI.
Oitnep. H. . JIo6aueBckuii. Mictopus nstoro nocrynarta.

N300perenne MeToAa KOOpAMHAT, MO3BOJISIONIETO MEPEBOJUTH IN€OMETPHUECKUE OOBEKTHI
Ha s3pIk anreOpel. P. Jlexkapr u II. ®depma. [lpumepsl pa3nuyHbIX CHCTEM KOOpAMHAT Ha
IIJIOCKOCTH.



