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I[lnanupyeMble pe3yabTaThbl OCBOCHHS Y4eOHOr0 MpeaMeTa
(IMYHOCTBIE, METANPEAMETHBIE U MPEAMETHBIE PE3yJIbTaThl OCBOCHHS Y4€OHOTO MpeaMeTa)
JIn4HOCTHBIE Pe3y/IbTAThl OCBOCHHUS Y4eOHOI0 NpeaMeTa:

1. BOCTIUTaHHUE POCCHHMCKOM TPayKAaHCKOW MICHTUYHOCTH: NATPHOTH3MA, YBaKeHHs1 K OTeuecTBY, MPOILIOE H
HaCTOsIIIee MHOTOHALIMOHAILHOTO HapoAa Poccuu; oco3HaHue cBoel 3THUUECKOW MPUHAIIC)KHOCTH, 3HAHUE HCTOPHH,
S3bIKa, KYJIBTYPBI CBOETO HapoJa, CBOET0 Kpas, OCHOB KyJBTYpPHOTO Haciequs HaponxoB Poccum u denoBedecTna;
YCBOGHHE T'YMAaHHCTHUYECKHX, JAEMOKPATHUECKHX W TPaTUIMOHHBIX IIEHHOCTEH MHOTOHAIIHOHAIBHOTO POCCHHCKOTO
o01IecTBa; BOCIIUTaHNE YyBCTBA OTBETCTBEHHOCTH H A0JTa niepea PoauHoii;

2. (hopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH OOYYalOUIMXCS K
CaMOpPa3BUTHIO M €caMOOOpa30BaHHI0O HA OCHOBE MOTHBAIMU K OOYYEHHIO W TIO3HAHHWIO, OCO3HAHHOMY BBIOODY H
MMOCTPOCHUIO JANbHEHIIIe WHANBUAYAIbHON TpaeKTopuu oOpa3oBaHus Ha 0a3e OPHEHTHPOBKH B MHUpE Hpodeccuid u
npoQeCCHOHANBHBIX MPEANOYTEeHUH, C Y4YeTOM YCTOHYMBBIX II03HABATEIBLHBIX WHTEPECOB, a TaKKe Ha OCHOBE
(hopMHpOBaHUS YBOKUTEIHLHOTO OTHOILICHHS K TPYY, PA3BUTHS OIBITA YYaCTHS B COLMATILHO 3HAYMMOM TPY/IE;

3. (dhopMHpoBaHHE IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOW TMPAaKTHUKW, YYHUTBHIBAIOUIETO COIMANBHOE, KYJIBTYPHOE, S3BIKOBOE, JYyXOBHOE MHOT000Opasue
COBPEMEHHOT'0 MHpa;

4. (bopMupoBaHHE 0CO3HAHHOTO, YBOKUTEIHFHOTO U JOOPOXKENATEIBHOTO OTHOIICHHS K JIPYTOMY YEJIOBEKY, €ro
MHEHHIO, MHPOBO33PECHHUIO, KYJbType, S3BbIKY, Bepe, TPaKAAHCKOH MO3WIHMH, K HWCTOPUH, KYJIbTYpe, PEIUTHH,
TPaJAUIMAM, S3bIKaM, LEHHOCTSM HapoJoB Poccuy W HapomoB MHpa; TOTOBHOCTHM M CIIOCOOHOCTH BECTH JUANOT C
JPYTUMH JIIOIbMH U IOCTUTATh B HEM B3aHUMOIIOHUMAHHS;

S. OCBOCHHE COIMANBHBIX HOPM, MpPaBWJ TOBEICHHS, poiie ¥ (GOopM COLUMATBHON JKM3HU B TPyNNax |
cooOmiecTBax, BKJIIOYash B3POCIbIE M COIMANbHBIE COOOIIECTBA; ydyacTHE B UIIKOJHHOM CaMOYIPAaBICHUH H
OOIIECTBEHHOH JKM3HH B IIPEIeIaX BO3PACTHBIX KOMIIETCHIIHH C yI€TOM PETHOHAIBHBIX, STHOKYIbTYPHBIX, COLTHATBHBIX
¥ DKOHOMHMYECKHX OCOOEHHOCTEN;

6. pa3BHTHE MOpPAIBHOTO CO3HAHHMS W KOMIICTEHTHOCTH B PpEIICHHH MOpPAIBHBIX Mpo0iieM Ha OCHOBE
JMYHOCTHOTO BBIOOpa, (OPMHUPOBAHHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O IIOBEICHHS, OCO3HAHHOTO |
OTBETCTBEHHOTO OTHOIIIEHHS K COOCTBEHHBIM MOCTYIIKAM;

7. ¢dbopMupoBaHHE KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOIIGHWM W COTPYIHUYECTBE CO CBEPCTHHKAMH,
JETBMH CTapIlero M MIIAJNIET0 BO3pacTa, B3pOCIBIME B Tpoliecce 00pa3oBaTebHOM, OOIECTBEHHO MOJIE3HOH, yaeOHO-
UCCIIEI0BATEIILCKOM, TBOPYECKOW M IPYTUX BHJIOB JIESTEIEHOCTH;

8. (dbopMHpOBaHUE [IEHHOCTH 3I0POBOTO M 0€30MacHOr0 00pasa JKM3HHU; YCBOSHHE TPaBUII MHIUBHYyaTbHOTO U
KOJUIGKTUBHOT'O OE€30IacHOTrO TMOBEJICHHS B UYPE3BBIYANHHBIX CHTYallUsX, YTPOXKAIONIMX YXHU3HH U 3JIOPOBBIO JIIOJEH,
HpaBHJI IOBE/ICHHS HAa TPAHCIIOPTE M Ha J0pPOrax;

9. (GopMUpOBaHHE OCHOB  OJKOJOTMYECKOHW  KyJbTYypbl, COOTBETCTBYIOLIEH COBPEMEHHOMY  YpPOBHIO
9KOJIOTHYECKOTO MBILUICHHS, PAa3BUTHE OIBITA JKOJOTMYECKH OPHUEHTHPOBAHHOM pedIIeKCHBHOOLCHOYHOH |
NPaKTUYECKON JEATENLHOCTH B )KU3HEHHBIX CHTYaIHSIX;

10. OCO3HAaHWE 3HAYCHHUsS] CEMbU B JKU3HHM YEIOBEKa W OOINECTBA, MPHHSATHE IIEHHOCTH CEMEHHOW >KWU3HW,
YBOKUTEIbHOE U 3200TIMBOE OTHOIICHUE K WICHAM CBOCH CEMbH;

11. pasBUTHE 3CTETUYECKOr0 CO3HAHMS Yepe3 OCBOEHHE XyJOKECTBEHHOTO Hacleaus HapoaoB Poccuu u mupa,
TBOPYECKOM JAEATEIBHOCTH S3CTETHUECKOTO XapaKkTepa.

MeTtanpeaMeTHble pe3yJabTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

1. YMEHHUE CaMOCTOSITEIBHO ONPEACISATh LIETIH CBOEr0 OOYYEHUs, CTaBUTh M (OPMYJIMPOBATH Ui ceOsl HOBbIC
3agaun B yuyeOe W TO3HABAaTENbHOM MAEATENILHOCTH, pPa3BHBATh MOTHMBBI M HHTEPECHl CBOEH II03HABAaTEIbHOM
JIeSITeITbHOCTH;

2. yMCHHE CaMOCTOSTEIBHO IUIAHUPOBAThH IyTH JOCTIKEHHUS [eJIed, B TOM YHCIIC albTePHATUBHBIC, OCO3HAHHO
BBIOMpaTh HanboJee 3PPEeKTUBHBIC CIIOCOOBI pellIeHHs YIeOHBIX U MO3HABATEIbHBIX 3a/ay;

3. YMEHHE COOTHOCHTb CBOM JACHCTBHUSA C IUIAHHPYEMBIMH pPE3yJlbTaTaMH, OCYILECTBISTh KOHTPOJb CBOEH
JESITeIBbHOCTH B IPOLecce TOCTIXKEHHSI Pe3yNbTaTa, ONPEAesTh COCOObI IEHCTBUI B paMKax MpeIoKEHHBIX YCIOBUH
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1 TpeOOBaHUH, KOPPEKTUPOBATH CBOU JACHCTBUS B COOTBETCTBUHU C M3MEHSIOILEHCS CUTyalUeH;

4. yMEHHE OLIEHUBATh NPAaBUIILHOCTh BBITIONHEHHS y4eOHOMU 3a/1a4H, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;

5. BJIaJICHHE OCHOBAMH CAMOKOHTPOJIA, CAMOOILIEHKH, TPUHATHA DPEUMICHHA W OCYIIECTBICHUS OCO3HAHHOTO
BbIOOpa B yueOHOI 1 MTO3HABATEIFHON AEATEIHHOCTH;

6. YMEHHE ONpEIeNiTh MOHATHS, CO3[aBaTh OOOOIIEHWS, YCTaHABIWBATh AHAIOTHH, KIACCH(PUITUPOBATH,
CaMOCTOSITETTFHO BBHIOMpPATh OCHOBAHHS M KPUTEPUHU I KiIacCU(UKAIMH, YCTAHABINBATH MPHUYNHHO-CIIEICTBEHHBIE
CBSI3U, CTPOWTH JIOTHUECKOE PACCYKICHUE, yMO3aKIOYeHHe (MHAYKTHBHOE, NEAYKTHBHOE W M0 AaHAJIOTHH) M JAeJaTh

BBIBOJBI,

1. YMCEHUC CO34aBaThb, NPUMCHATL U Hp606p330BBIBaTB 3HaKW W CHUMBOJIbI, MOJCJIN M CXCMbI UIA PCIICHUSA
yqe6Hbe 1 MO3HAaBAaTCIIBHBIX 3a1a4,

8. CMBICJIOBOC UYTCHHC,

9. YMEHHUE OpPraHu30BLIBATH y‘IC6HO€ COTPYAHUYCCTBO U COBMECTHYIO [JCATCIBHOCTL C YUUTCIIEM H

CBEPCTHHMKAMU; Pad0OTaTh MHAWBUAYAIBHO U B IPyMIE: HAXOOUTH 00IIee pelIeHne U pa3penarb KOHQIUKTH Ha OCHOBE
COTJIACOBaHMsI MO3HLMH U ydeTa HHTEPECOB; POPMYIUPOBATh, apTyMEHTHPOBATh U OTCTaWBaTh CBOC MHEHNE;

10. yMEHHE OCO3HAaHHO HCIIOJIb30BaTh peueBble CPEJCTBA B COOTBETCTBUHM C 3aJladeil KOMMYHHUKAIUH JJis
BBIPOKEHHS CBOMX YYBCTB, MBICICH M MOTPEOHOCTEH; IJIAaHUPOBAHHS W PETYJSIUA CBOCH AEATEILHOCTH; BIaJlcHHE
YCTHOM U MUCBMEHHOH PEYbl0, MOHOJOTUYECKON KOHTEKCTHOM PeUblo;

11. ¢dopMHupoBaHME ¥  pa3BUTHE KOMIIETGHTHOCTH B  OONAacTH  MCIOJIB30BaHUS  WH(POPMAIMOHHO-
KOMMYHHKalIMOHHBIX TexHojorui (manee WMKT- kommereHmuun), pa3BUTHE MOTHBAallMM K OBJIQJICHUIO KYJIBTYpPOH
AKTHBHOTO MOJIb30BaHUS CIOBApAMHU U IPYTMMH TOMCKOBBIMH CHCTEMAaMU;

12. ¢dbopMHUpOBaHHE M Pa3BUTHE HKOJOIMYECKOTO MBIIIICHHS, YMEHHE INPHMEHSITh €ro B I103HABATENIbHOM,
KOMMYHHKAaTHBHOM, COIMATBHON MPAKTHKE U MPOJPEeCcCHOHATFHON OPUEHTAIINH.

IIpeaMeTHbIe pe3y/ibTAaThl OCBOECHHS YUeOHOI0 NpeaMeTa

1) (dbopMHUpOBaHNE NPEICTABICHUNA O MaTeMaTHKE KaK O METOJE MO3HAHUS JeHCTBUTEIBLHOCTH, MO3BOJISIOLIEM
OTIHCHIBATh U U3y4aTh peajbHbIE MPOLIECCHI U SIBICHUS:

-0CO3HaHME POJIM MaTEMAaTHKH B pa3BuTHM Poccun n mupa;

-BO3MOXHOCTh MPHUBECTH MPUMEPHI U3 OTEUECTBEHHON M BCEMHPHOW HCTOPHUH MAaTEMaTHYECKUX OTKPBITHH M HX
aBTOPOB;

2) pa3BuTHE YMEHMH paboTarb ¢ Y4eOHBIM MaTEeMaTHUYECKUM TEKCTOM (aHAJM3UpOBaTh, H3BJICKAThH
HEOOXOMUMYI0 HMH(OpMAIMIO), TOYHO M TPaMOTHO BBIPAXKATh CBOM MBICIM C TPUMEHEHWEM MaTeMaTHUECKOU
TEPMUHOJIOTUM W  CHUMBOJIMKM, IPOBOJUTH KJIACCH(MKAIMM, JIOTMYECKHE OOOCHOBaHHMS, JOKa3aTelbCTBA
MaTeMaTHYECKUX yTBEPIKIECHHI:

-ONEPUPOBAHNE TOHATUSAMHU: MHOXECTBO, IJIEMEHT MHOXKECTBA, IMOAMHOXXECTBO, MPHHAJJIEKHOCTh, HAXOXKICHHE
nepeceyeHus, 00beANHEHNS TIOAMHOKECTBA B IPOCTEHIITNX CUTYALSX;

-pelieHre CIKETHBIX 33124 Pa3HbIX THIIOB Ha BCe apupMeTHIecKue JICHCTBUS;

-IIpIMEHEHHE crIoco0a MOMCKa PEeIeHHs 3aJa4, B KOTOPOM PACCYKIEHHE CTPOUTCS OT YCIOBHSI K TPEOOBaHUIO WIIH
OT TpeOOBAHHS K YCIIOBHIO;

-COCTAaBJICHWE IUTaHA pEIIeHHs 33/Ja4yH, BBIJCJICHHE O3TAllOB €€ pelIeHUs, HWHTEPIPEeTalns BBIYHCIUTEIHHBIX
Pe3yJIbTaTOB B 33J1a4€, UCCIEA0BAHUE MTOJYYEHHOTO PEIICHUS 334a4H;

-HaXO’KJI€HHE MPOIIEHTa OT YKCIIa, YUCIIa 10 MPOLEHTY OT HEro, HaXOXKIAEHHS MPOIIEHTHOTO OTHOIICHUS JBYX YHCEN,
HaXO0KJIEHUs POLIEHTHOIO CHIYKEHHUS WX MPOLIEHTHOTO MTOBBIIIEHHS BETUYMHBL,

-pelIeHHe JIOTHYECKUX 33]1a4;

3) pa3BUTHE TPEACTABICHWA O YHCIE M YHCIOBBIX CHCTEMax OT HATypPalbHBIX A0 JEUCTBUTENBHBIX YHCEI;
OBJIaJICHNE HAaBbIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIBHBIX BBIYMCICHHI:

-OTIEpPUPOBAHNE TOHATHSAMHU: HATypaJbHOE YHCIO, IeJI0€ YHCIO, OOBIKHOBEHHAs Npo0b, IECATHYHAs IpOOb,
CMEIIaHHOE YHCII0, PALIMOHATIBHOE YHCII0, MPPALIMOHAIEHOE YHCIIO;

-HMCIIOJIb30BaHUE CBOMCTBA YKCEN U 3aKOHOB apH(PMETHUECKHUX ONepalrii C YUCIaMH IIPH BHIITOJTHEHUH BHIYMCIICHUIA;

-MCIIOJTb30BaHKE MMPU3HAKOB NETUMOCTH Ha 2, 5, 3, 9, 10 mipu BRIITOTHEHUH BRIYUCIICHWHA U PEIICHUN 33]1a4;

-BBINIOJTHEHHNE OKPYTJICHUS YUCENl B COOTBETCTBUU C MPaBUIIAMU; -CpaBHEHHE YHCET;
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-OLICHUBAHNE 3HAYCHHA KBAIPATHOTO KOPHS U3 IOJIOXKUTEIBHOTO IIEJIOTO YKCIIa;

4) OBJIaICHUE CHUMBOJBHBIM $I3bIKOM aureOpbl, MPUEMaM{ BBIIIOJHEHHS TOXKIECTBEHHBIX IpeoOpa3oBaHMi
BBIPDAKCHUN, PELICHUS YPaBHEHUM, CHUCTEM YPAaBHECHHW, HEPAaBEHCTB U CUCTEM HEPABEHCTB; YMEHHMs MOJACIUPOBATh
peanbHbIE CUTYyallud Ha SI3bIKE aureOphl, UCCIEAOBATh ITOCTPOCHHbIE MOAEIH C MCIIOIb30BAHMEM ammapara anreOpsbl,
MHTEPIPETUPOBATH MOITYUYECHHBIN pe3yabTaT:

-BBITIOJIHEHUE HECJIOKHBIX MPeoOpa3oBaHUil AJS BBIYUCICHHS 3HAUYCHHH YUCIOBBIX BBIPAKCHUH, COAEPIKAIINX
CTETICHH C HATypaJIbHBIM IT0KA3aTEIEM, CTEIIEHH C LIEIBIM OTPHULIATENBHBIM ITOKa3aTENEM;

-BBITIOJIHEHUE HECTIOXKHBIX TPeoOpa3oBaHUi IEbIX, IPOOHO pPALUOHAIBHBIX BBIPOKCHUH H BBIPAKCHUH C
KBaJpaTHbIMM KOPHSIMH; pPACKpBIBaThb CKOOKM, IIPUBOJUTH IIOAOOHBIE ClIaraeMble, HCIONb30BaTh (OPMYJIBI
COKpAILIEHHOI'O YMHOXKEHUS;

-pelieHre JUHEWHBIX U KBaJpaTHBIX YPaBHEHUN U HEPABEHCTB, YPABHEHUN U HEPABEHCTB, CBOJAIINXCS K JIMHEHHBIM
WIN KBaJpPaTHBIM, CUCTEM YPaBHEHUM M HEPAaBEHCTB, N300paKEHHE PELICHUII HEPABEHCTB M MX CHCTEM Ha YHCIIOBOU
IIPSIMOY;

5) OBJIICHUE CHCTEMON (DYHKIMOHAJBHBIX IOHATUH, Pa3BUTHE YMEHHUsSl HCIOJIb30BaTh (DYHKLHOHAIBHO-
rpaduuecKue MpelCTaBICHUs A PELICHUs] Pa3IMyHbIX MAaTEeMaTHYECKUX 3aAad, Ul ONMCAaHWS U aHAJIN3a PeasbHBIX
3aBUCUMOCTEM:

-OIpeIENIeHNE TIOJI0XKEHNSI TOUKH IO €€ KOOpANHATaM, KOOPAWHATEI TOUKH IO €€ MOJIOXKEHHIO Ha INTOCKOCTH;

-HaXOXJeHHUE MO TrpaduKy 3HAYCHUN (DYHKIUH, OOJIACTH OIpPEACICHHS, MHOXKECTBA 3HAYCHMU, HYJEH (YHKIVH,
MPOMEXYTKOB 3HAKOIIOCTOSHCTBA, IPOMEXYTKOB BO3PAaCTaHMs M yObIBaHMS, HAMOOJIBIIETO U HAUMEHBILIErO 3HAUYCHHS
hyHKIIY;

-mocTpoeHne rpaduka JIMHEHHON M KBaApaTHYHON (QYHKIUI; -omiepHpoBaHHEe Ha 0a30BOM YpPOBHE TMOHSTHSMHU:
M0CJIE0BATENBLHOCTD, apU(PMETHIECKAs IIPOrPECCUs], TEOMETPHUECKast IPOTPECCHs;

-HCIIOJIb30BaHUE CBOWCTB JIMHEWHOW M KBaApaTHYHOW (YHKIMH U UX IpadUKOB MPH PEUICHWH 3a1ad M3 IPyTrux
y4eOHBIX NTPEIMETOB;

6) OBJIAJICHUE TEOMETPUYECKHM SI3BIKOM; Pa3BUTHE YMEHMs HCIOJIB30BaTh €ro JJI ONHCAaHHUS INPEIMETOB
OKpY’KaloIllero MHpa; pa3BUTHE TNPOCTPAHCTBEHHBIX MPEJCTABICHUH, W300pa3UTEIbHBIX YMEHHUH, HABBIKOB
TEOMETPHUYECKUX TOCTPOCHUI:

-ONIepUPOBAHUE MOHATUSAMHE: (PUTYpa, TOUKA, OTPE3OK, MpsiMasi, Iy, JJOMaHas, yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK 1
YEeTBIPEXYTOJIbHUK, MPSIMOYTOJIBHUK W KBaJApaT, OKPYKHOCTh U KpYT, MPSAMOYTOJbHBIN Mapajuieienunes, KyO0, map;
n300pakeHne U3y4aeMbIX QUTYp OT PYKH U C IOMOIIBIO TUHEHKU U LIUPKYJIIS;

-BBIINIOJIHEHUE HW3MEPEHHUsI JUIMH, PACCTOSIHUM, BEJIMUUH YIJIOB C IIOMOILBK) MHCTPYMEHTOB JUISl U3MEPEHHUU JUIMH U
YTIIOB;

7) (opMHpOBaHHE CHUCTEMAaTHYECKHX 3HAaHUH O IUIOCKMX (UIypax M WX CBOWCTBAaX, NPEACTaBICHUHA O
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX TEJaX; Pa3sBUTUE YMEHUN MOJCIUPOBAHUS PEANBHBIX CUTYALMH Ha S3BIKE T€OMETPUH,
UCCIIEIOBaHUSI MTOCTPOCHHOW MOJIENH C MCIOJIb30BAaHMEM T€OMETPHUUYECKUX IMOHATHH M TEOpeM, ammapaTta aareOpsl,
peLIeHUs] TEOMETPUYECKUX U IIPAKTUYECKUX 3a/1ay:

-oneprupoBaHue Ha 0a30BOM YPOBHE MOHITHSAMH: PaBEHCTBO (Uryp, MapamieNbHOCTh M HEPHEHIUKYISAPHOCTD
MPSIMBIX, YIJIBI MEKAY MPAMBIMU, NEPIEHANKYIISAP, HAKIOHHAS, TPOSKLIUS;

-IIPOBEJICHUE J0KA3aTENbCTB B TEOMETPHH;

-OonepupoBaHue Ha 0a30BOM YPOBHE MOHSATHSIMHU: BEKTOP, CyMMa BEKTOPOB, NPOW3BEACHHUE BEKTOpa Ha YMCIIO,
KOOPJMHATHI HA IIJIOCKOCTH;

-pelieHre 3a1ad Ha HaXO0XKIEHHE TeOMETPUYECKUX BEIHYMH (IJIMHA W PAcCTOSHHUE, BENIMYMHA YTJIa, TUIOMIAIh) IO
o0pa3uam Uil alropuTMam;

8) OBJIaJICHHE MTPOCTEHIITUMH CITIOCOOAMH MPEICTABICHUS M aHAIN3a CTATUCTUYECKUX JAHHBIX;

(hopMHpOBaHUE MPEACTABICHUHI O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U O Pa3IMYHbBIX CIIOCO0ax
UX M3YyYCHHUS, O IPOCTEHUIINX BEPOSTHOCTHBIX MOJEIISAX; Pa3BUTHE YMEHHUIT N3BIEKaTh MH()OPMALIHIO, IPEICTABICHHYIO
B TabIMIaX, HA JMarpaMmax, rpadukax, ONMCHIBATh M AaHATN3UPOBATH MACCHBBI YHCIIOBBIX JAHHBIX C TOMOIIBIO
MOJIXOJSAIINX CTATUCTHYECKUX XapaKTEPUCTHUK, UCIIOIb30BaTh TOHUMaHNE BEPOATHOCTHBIX CBOWCTB OKPY’KAIOLINX
SIBJIEHUU MIPY IPUHATHH PEIICHUH:



-(opMupoBaHue NPEACTaBICHUSA O CTATUCTUIECKUX XaPAKTEPUCTUKAX, BEPOSTHOCTH CIIy4alHOTO COOBITHS;

-peleHye NpocTeimnux KOMOMHATOPHBIX 33134,

-ompeeIcHUE OCHOBHBIX CTATUCTUYECKUX XaPaKTEPUCTHK YUCIOBBIX HA0OOPOB;

-OLICHUBAHHE U BBIYMCIICHUE BEPOSITHOCTU COOBITUS B IPOCTEUIINX CIIydasix;

-HaJM4YKe MPEICTABICHUS O POJH MPAKTHYECKH JOCTOBEPHBIX M MaJIOBEPOSTHBIX COOBITHH, O POJIM 3aKOHA OOJBIINX
YHCEN B MACCOBBIX SIBICHUSIX;

-yMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKH, OIYUECHHBIE B IPOLIECCE PELICHUs MIPUKIIaIHON
3aJa4u, U3y4YeHHS PEealbHOTO SBJICHUS;

9) pa3BUTHE YMEHHUH IPUMEHSATh U3yYEHHBIC OHATHS, PE3YJIbTaThl, METOABI Ul PELICHUS 3aAa4 PAKTUIECKOro
XapakTepa M 3a7ad M3 CMEXHBIX AUCIMIUIMH C HCIOJb30BaHUEM MPH HEOOXOAMMOCTH CIPABOYHBIX MAaTEpUAJIOB,
KOMITBIOTEPA, TOJIb30BATHCS OLICHKOM U MPUKUAKOH MPH NPAKTHUECKUX pacueTax:

-pacro3HaBaHUE BEPHBIX U HEBEPHBIX BBICKa3bIBAHUIA;

-OIICHUBaHKE PE3YJIbTATOB BHIYMCICHUH MPU PEIICHUH PAKTHUECKUX 3a/1a4;

-BBINIOJIHEHUE CPABHEHHS YHCEIl B PEASIbHBIX CUTYaLUsIX;

-MCIIOJIb30BAHUE YHCIIOBBIX BBIPAKCHMH IPH PEIICHUM INPaKTHYECKHX 3aJad W 3aJad M3 APYIHX Y4eOHBIX
NPEMETOB;

-peleHre NpPakTHYECKUX 3a/1a4 ¢ IPUMEHEHUEM MPOCTEUIINX CBOMCTB Guryp;

-BBITIOJIHEHHUE MTPOCTEHIINX TTOCTPOCHUI U M3MEPEHUH Ha MECTHOCTH, HEOOXOAUMBIX B PeabHON )KHU3HU;

10) (dbopmupoBanue ymeHHH (opManm3alii W CTPYKTYPUPOBAaHUS HH(POpPMAIMH, YMEHHUS BBIOMPATH CIIOCOO
NPEACTABICHUs aHHBIX B COOTBETCTBHM C IIOCTAaBJICHHOM 3agauedl - TaOIMLbl, CXeMbl, IpaQuKH, JUarpaMMbl, C
UCIIOJIb30BaHUEM COOTBETCTBYIOLIMX MPOrPAMMHBIX CPEJICTB 00paOOTKH TaHHBIX;

11) (dopMupoBaHHE HABHIKOB M YMEHHI Oe30macHOro M 1enecooOpa3HOro TMOBeneHuss npu paboTe ¢
KOMITBIOTEPHBIMH MpOrpaMMamu U B MIHTepHeTe, yMeHus: cOOI0AaTh HOpMBI MHOOPMAIIMOHHOW ITUKHU U MIPaBa;

12) JUTSL CIIETNIBIX U CIIa0O0BHISIINX O0YYaIONIMXCs: BIaJICHHE MPaBIJIaMH 3alIICH MaTeMaTu4ecKux (opMyn U
CHEIMAFHBIX 3HAKOB PesIbe(PHOTOUEUHOH cucTeMbl 00o3Hadenwii JI. bpaiins;

-BIIQJICHUE TaKTHUJIBHO-OCS3aTENIbHBIM CIOCOOOM OOCIIEIOBaHUST W BOCHPHATUS penbedHBIX H300paskeHUH
NPEeAMETOB, KOHTYPHBIX H300pakeHUI reoMeTprYecKuX (Gpuryp u 1.11.;

-yMEHHE YWTaTh peibeHble TpapUKH dIEMEHTApPHBIX (YHKIUH Ha KOOPAMHATHOH IJIOCKOCTH, NPHUMEHSThH
CrelMabHBIE TIPUCTIOCOOIICHUS ISl peNTbeHOTO YepUeHHUS;

13) JUTs 00YYaOLINXCsl ¢ HAPYIIEHUSIMH OTIOPHO-/IBUTaTEIbHOTO amlapara;

-BIIQJICHUE CICIUATBHBIMA KOMIBIOTEPHBIMH CPEJICTBAMU TMPEJCTABICHUS M aHauu3a JIAaHHBIX W yMEHHe
UCIIOJIb30BaTh IEPCOHAJBHBIE CpPEACTBA JOCTYHNAa C Y4YETOM [BUraTeIbHbBIX, pEUYEIBUTATENBHBIX M CEHCOPHBIX
HapyLICHUM;

Conep:xanue yueOHOro npeamera

5 knacc

HarypanbHble ync/ia 4 HyJ1b

HarypanbHblil psj 4uces U €ro CBOicTBa

HaTypanLHoe YHUCJI0, MHOKCCTBO HATYPAJIBHBIX YUCEIT U €TO0 CBOI\/’ICTBa, 1/1306pa>1<eHHe HaTypaJbHBIX YHUCCII
TOYKaMM Ha YMCII0BOW NpsiMON. Mcrnonp30BaHNE CBOMCTB HATYPAJIbHBIX YHCEN MPU PELIEHUH 3a/1a4.

3anuch 1 YTeHHEe HATYPAJIbHBIX YHCEJI

Paznuune mexny mmdpoii u unciom. [lo3unnonHas 3anuck HaTYypajJbHOTO YHMCIA, TOMECTHOE 3HAYEHHE
HI/I(i)pI)I, paspsaabl 1 KJIAaCChl, COOTHOIICHHUE MCXKAY ABYMA COCCAHUMHU pa3pAAHBIMU CAWHUIAMH, YTCHUC U
3aMch HaTypaJIbHBIX YUCEIL.

OxpyriieHne HATYPAJbHBIX YHCeJI

Heo6xoaumocth okpyrienus. [IpaBuio okpyrieHus HaTypalbHbBIX YHCEIL.

CpaBHeHMe HATYPAJbLHBIX YHCeJI, CPABHEHHE ¢ yncjiom (

IIoHsATHE O CpaBHEHUHU 4YUCENl, CPABHEHUE HATYPAIIBHBIX YHACEI APYT C APYIOM U C HYJIEM, MaTEMaTUYECKast
3aIllUCh CPABHEHUI, CIOCOOBI CPABHEHUS YUCEI.

JeiicTBUSA ¢ HATYPAJIBHBIMH YHCJIAMHU



CrnoxeHue 1 BbIYNTaHHUE, KOMIIOHEHTHI CJIOKEHUS U BBIYUTAHHS, CBA3b MEXAY HUMH, HAX0XKJICHHE CYMMBbI
U Pa3HOCTH, U3MEHEHHE CYyMMBbI 1 PA3HOCTH MPU U3MEHEHUH KOMIIOHEHTOB CJIOKEHHS U BHIYUTAHUS.

YMHOXEHHE U JIeJIeHHE, KOMIIOHEHTbl YMHOXKEHUS M [EJECHMs, CBSI3b MEXIYy HHMMH, YMHOXEHHE U
CIIO)KEHHE B CTOJIOMK, JEJICHHE YTOJIKOM, IpPOBEpKa pe3yjbTara C IOMOIIBI0 MPUKUIKA U OOpPaTHOTO
JICUCTBUA.

[lepemecTUTENbHBI W COUYETATENIbHBIN 3aKOHBI CIIOXKEHUS M YMHOXXEHHUS, paCHpeleUTEIbHBIA 3aKOH
YMHOKEHUSI OTHOCUTEIBHO CIIOKEHUS, 000CHO8AHUE ANICOPUMMOB 8bINOIHEHUS APUPMEMULECKUX OetuCmEUl.

CreneHb ¢ HATYPaJbLHBIM NOKa3aTeJIeM

3anuch ymuciaa B BUAEC CYMMBI Pa3psAHBIX CIIaraeMbIX, MOPSAOK BBIOJHEHHUS ACWCTBUI B BBIPAKEHUSX,
COJIep’KallNX CTENEeHb, BEIYUCICHHE 3HAUEHUHN BBIPAXKEHUN, COJEPKAIINX CTEIICHb.

YucJioBble BbIpaKeHUs

YucnoBoe BbIpaKEHHE U €ro 3HaYeHHE, MOPSAI0K BBIIOJIHEHUS JCHCTBHIA.

JlejieHne ¢ 0CTATKOM

Jlenenue ¢ ocTaTKOM Ha MHOKECTBE HATYpalIbHBIX YHUCEI, ceoticmea deneHusi ¢ ocmamkom. IlpakTuueckue
3a/1a4M Ha JIJIEHUE C OCTAaTKOM.

Anredpanyeckne BbIPaKeHUs

Hcnonp3oBanne OykB 11 0003HAYEHHUS! YWCEI, BBHIYMCICHUE 3HAYCHHS aIreOpandecKoro BBIPaKEHHUS,
NpPUMEHEHHE  anreOpanvyeckuX  BBIPAKEHUM I 3alUCH  CBOWCTB  apuU(PMETHUECKUX  JIECHCTBUH,
npeoOpa3oBaHue anreOpandecKux BHIPAKEHUM.

Apoou

OO0bIKHOBEHHBIE IPOOH

Hons, uwacte, apobHOE uyHclo, ApoOb. [IpobHoe uymcio Kak pe3ynbTar jeieHus. llpaBusibHbBIE U
HeTpaBWIbHBIE APOOH, CMEIaHHast PoOb (CMEIIaHHOE YHCIIO).

3anuch HATYypajJbHOTO 4YMCIa B BHJE ApPOOHM C 3aJaHHBIM 3HaAMEHATeJeM, IMpeoOpazoBaHUE CMEIIaHHOM
JpoOH B HETIPABUIILHYIO JPOOL U HA00OPOT.

CpaBHeHUEe OOBIKHOBEHHBIX JIPOOEH.

CrnoxxeHue 1 BEIUUTaHHE OOBIKHOBEHHBIX JPOOEH.

Apudmernueckue 1eHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Jecaruunblie gpodu Llenas u npoOHas yactu aecsTuuHoM 1podu. [IpeoOpasoBanue necATHUHBIX ApoOeii B
OoObIKHOBeHHbIE. CpaBHEHHME JAECATHYHBIX JpoOei. CrlokeHne M BbIUUTAHHE JAECATHUYHBIX JIPOOEH.
OxpyrieHue JecITUUHBIX ApoOel. Y MHOXKEHHUE U JieJIEHUE IECATUYHBIX Ipo0eil.

Cpennee apudmernveckoe yncela

Cpennee apudmernueckoe nByX uucen. M3o0pakeHune cpemHero apupMeTHdeckoro ABYX 4YHCET Ha
YHCI0BOHM MpsiMoil. Perienue mpakTHYecKuX 3a7ad ¢ MPUMEHEHueM cpeaHero apudmernueckoro. Cpeonee
apugmemuueckoe HeCKOIbKUX YUCel.

IIpoueHTHI

[TonsiTve mporneHTa. BrlunciieHne MpoLeHTOB OT YHClia U YHCia MO0 U3BECTHOMY IMPOIICHTY, BbIpaXKEHUE
OTHOILIEHUS B IPOIIEHTaX. PereHre HecloKHBIX MPaKTHYECKUX 3a71ay C MPOLEHTaMHU.

Pemenne TekCTOBBIX 32124

EauHuubl M3MepeHUii: ATUHBI, ITUIOIAAW, 00bEMa, Macchl, BpEMEHHU, CKOPOCTH. 3aBUCHUMOCTH MEXIY
€AMHMUIIAMUA HW3MEpPEHUs] KaXJ0H BEeJWYMHBL. 3aBUCHMOCTH MEXAY BEIMUYMHAMHU: CKOpPOCTb, BpeMs,
paccTosiHue; MPOU3BOJUTEIBHOCTD, BpeMs, paboTa; 1ieHa, KOJIUYECTBO, CTOUMOCTb.

3axauu Ha Bce apudMeTnUecKue 1eiCTBUSA

Pemienne TeKcTOBBIX 3agau apupMeTHYECKHUM crocoboMm. HMcmonb3oBaHue TaONMIl, CXeM, YepTexei,
JIPYTHUX CPEJCTB MPEACTABICHUS JaHHBIX NPU PELICHUH 3a]IauH.

3agauu Ha IBMKeHHE, Pa00TY U MOKYNIKH

Pemennie HecI0XKHBIX 3a7ay Ha JBM)KEHUE B MPOTHUBOMOJIOXKHBIX HAlpPaBICHUSX, B OJTHOM HAIPaBJICHUU,
JBIDKEHHUE 110 PeKe M0 TEYCHUIO U MPOTHB TeueHHs. PerieHue 3amgad Ha COBMECTHYIO pabory. [Ipumenenue
IpoOel IpH peleHry 3a1ad.

3agaum Ha YacTH, 10JIM, IPOLEHTHI

Pemenue 3a1a4 Ha HaXOX/IEHNE YaCTU YKCIIa M YUCIIa MO ero YacTu. Perienue 3a1a4 Ha MPOLEHTHI U I0JIH.

Jlornueckue 3agauu



Penienne HECIOXKHBIX JTIOTUYECKUX 3a/1a4. Peulenue 102uteckux 3a0ad ¢ noMowbo epagos, maobauy.

OcHoBHbIE MeTO/IbI pellieHHs TEKCTOBBIX 3aa4: apudMeTndeckuii, nepedop BapuaHTOB.

Harasitnasi reomeTpust

Ourypsl B oKpyskaroieM mupe. Harnsanele npeacrabienus o Gpurypax Ha IUIOCKOCTH: MpsiMasi, OTPE3OK,
Jy4, yroi, JJOMaHas, MHOTOYTOJIbHHK. UEThIPEXYTONbHHK, MPSIMOYTOJBHHK, KBaapaT. TpeyroibHUK, 6u10bl
mpeyeonvhukos. Ilpasunvrvie mHozoy2onvHuku. V300pakeHne OCHOBHBIX reoMeTpuueckux Quryp. Inuna
OoTpe3Ka, JomMaHoW. EnuHunel msmepeHus mnuHbl. IloctpoeHue oTpes3ka 3aJaHHOW IIMHBL. Buasl yrios.
['pagycHas mepa yria. U3mepeHue v mocTpoeHHe yrioB ¢ MOMOUIbIO TPAHCIIOPTHPA.

[Tepumerp MHOTOyronbHUKA. [loHATHME mMom@anau QUTYpHl; €AUHHUIBI W3MepeHus rmiomanu. [lnomane
OpsIMOYroJIbHUKa, KBajpara. [lpubmikeHHoe wu3MepeHue IMiomaaun ¢Guryp Ha kieryaTod Oymare.
Pasnosenukue ghueypoi.

Harnsgnele mnpencraBieHuss O NPOCTPAHCTBEHHBIX (QUrypax: KyO, Mapajienenumnes, TupaMuja.
N3o00paxkenne npocrpancTBeHHBIX (uryp. [lonstrne oObema; emuHuUBI 00beMa. OOBEM MPAMOYTOIBHOTO
napasuienenumnena, kyoa.

[TonsTue o pasenctse puryp. OceBas CUMMETpPHUSL.

HUcropust MaTeMaTHKH

Tossnenue yugp, Oyks, uepoenugos 6 npoyecce cuema u pacnpedeienus NpoOyKkmos Ha Jlpesnem
Bruosxcnem Bocmorxe. Ceazw ¢ Heonumuueckoti pegontoyueil.

Poorcoenue wecmudecamepuunoii cucmemol cuucienus. Ilosaenenue oecamuunou 3anucu 4ucer.

Pooicoenue u pazsumue apugpmemuxu HamypaibHblX Yucer.

Ilpoou 6 Basunone, Ecunme, Pume. Omxpvimue Oecamuunvix Opobeu. Cmapunnbvle cucmemvl mep.
Hecamuunvie Opobu u mempuueckas cucmema mep.

6 Knacc
HarypanbHble unc/ia 4 HyJIb

CaoiicTBa U NPU3HAKU AeTUMOCTH. CBOMCTBO ETMMOCTH CYMMBI (pa3HOCTH) Ha yucio. [Ipu3naku
nenuMocth Ha 2, 3, 5, 9, 10. IIpuznaxu denumocmu na 4, 6, 8, 11. JJoxazamenbcmeo npusHaxkos 0eiumMocmu.
Pemenue mpakTuueckux 3aay ¢ MPUMEHEHUEM TTPU3HAKOB JIETUMOCTH.

Pa3ioxkeHue ync/ia Ha MPOCTbIe MHOKUTEIH

[IpocTeie 1 cocTaBHbIE UnCia, pewemo Ipamocghena.

Pa3znoxeHne HaTypanbHOIO YMCIIa HA MHOXKHUTENH, Pa3JI0KEHUE Ha MPOCThIE MHOKUTEH.

Konuuecmeo oenumeneii uucna, aneopumm paznoxcenus Yucia Ha npocmvle MHOXCUMenU, OCHOBHAs
meopema apugmemuxu.
AuiredpanyecKkue BbIpaskeHUs
Hcnons3oBanue OyKkB 1isi 00O3HAUEHUsS 4YHCEN, BBHIYHMCICHHE 3HAUYEHHUs alreOpanvdeckoro BBIPAKEHUS,
IpUMEHEHHE  anreOpanvyeckuX BBIPAKEHUM U1 3alUCH  CBOWCTB  apU(METHUECKUX  JIEHCTBUH,
npeoOpazoBaHre areOpanvecKiX BhIPaKEHH.

JeanTenu u KpaTHbIe

JlenuTtenb U ero CBOMCTBA, OOIIMIA AETUTENb IBYX U Ooliee Yyucel, HAauOOMBIIHA OO AeTUTENb,
B3aMMHO TIPOCTBIE YMCJIa, HaXOXKJICHWE HauOousbiiero oomero nenutens. KpatHoe m ero CBOICTBa,
obmiee KpaTHOe JBYX U Oollee 4YHcell, HaUMEHbIIee oOIIee KpaTHOE, CIOCOOBl HAXOXKICHUS
HaWMEHBIIIETO OOIIETO KPAaTHOTO.

Jpoou

OO0bIKHOBEHHBIE IPOOH

[IpuBenenue apobeii k 0b1eMy 3HaMeHareno. CpaBHeHHE 0OBIKHOBEHHBIX poOeit. ClnoxeHne u
BBIYMTaHUE OOBIKHOBEHHBIX JPOOEH. Y MHOXKEHHUE U JIeJIeHHE OOBIKHOBEHHBIX Apo0eit. ApudmeTndeckre
JEWCTBUS CO CMEIIAHHBIMU APOOsSMU. ApudmMeTnueckue neicTBus ¢ 1poOHBIMU uyuciamMu. Cnocoowsl
PAYUOHANUIAYUU BLIYUCTEHULL U UX NPUMEHEHUEe NPU 8bINOJIHEHUU OetiCEULL.

HdecsiTuunbie IpodH

IIpeobpa3zosanue 06vikHOBEHHBIX OpobEll 8 Oecsimuunble Opoou. Koneunvie u beckoneynvie decsimuunble
Opodu. OKpyriieHue NeCATUIHBIX TpoOeit



OTHoOLIEeHNE IBYX YK CeJ

Macmab Ha mane u kapte. [Ipormopuuu. CBolicTBa Mpornopiui, MpUMEHEHUE MPOMOPIMA U OTHOIICHUH

MIPU PEILICHUHU 3a/1a4.
IIpoueHTHI
Brruucnenue npoeHToB OT YKcia U YUCiia IO U3BECTHOMY MPOIEHTY, BBIPAKEHUE OTHOLICHUS B
npoleHTax. Permenne HeCnoKHbBIX MPAKTUYECKUX 3a/1a4 C IPOLICHTaMH.
JAunarpamMmmbl
Cronbyarbie 1 KpyroBele quarpammsl. M3eneduenue nndopmanuu u3 auarpamm. HMzobpaoicenue
ouazpamm no 4ucio8blm OAHHLIM.
PanyoHajJnHBIE YHCJIA
IonoxxuTeNbHBIE M OTPHLATEIbHBIE YHCJIA
N3o00pakeHue Yncesn Ha YUCIOBOM (KOOpAMHATHOW) psiMoii. CpaBHEeHHE uucen. Moysb 4yucia,
reOMETpUYECKasi MHTEePIIpeTaIus MOAY s yuciia. JIeCTBUS ¢ MONOKUTEIBHBIMU U OTPUIIATEIbHBIMU
yuciamMu. MHOXKECTBO LENbIX YHUCEIL.
IlonsiTHE 0 PALIMOHAILHOM YHCJIE

Ilepsuunoe npedcmasnenue o MHOICECMBE PAYUOHANLHBIX Ylcel. JIUCTBHS ¢ pallHOHATBHBIMU YHCTIAMH.

Pemenue TeKCTOBBIX 33124
3anauu Ha Bce apudMeTHIecKe NeiCTBUSA
Pemenue TekCTOBBIX 3a/1a4 apuPMETHISCKUM CriocoOoM. Vcnonb30Banne TabIuIl, cXeMm,
YyepTexken, APYrux CPeACTB MPEACTABICHUS IaHHBIX MPU PEIICHUH 3aJauH.
3agaum Ha IBUKEeHUE, PA0OTYy M MOKYNKH
Peuienne HecnoXHBIX 3a]1a4 HA IBU’KEHHUE B POTUBOIOJIOKHBIX HAIIPABJICHUSAX, B OJJHOM
HaIpaBJICHUH, ABUKEHUE TI0 PEKE 110 TEUCHHIO U TIPOTUB TeueHUs1. Perenue 3a1a4 Ha COBMECTHYIO
paboty. [Ipumenenue apobeii mpu penieHny 3a1aq.
3agaum HA YaCTH, 10/, MTPOLEHTHI
Pemienne 3a1au Ha HaXOXKJEHUE YaCTH YKCIIA M YHUCIIA TIO €ro YacTu. Pemenre 3a1au Ha IPOLIEHTHI
u nonu. [Ipumenenne nponopuuil npyu penieHuy 3a1ad.
Jlornueckue 3agauu
Pemenne HeCI0KHBIX JIOTUUECKUX 3a/1a4. Peutenue no2uyeckux 3a0ay ¢ noMowbio 2pagos, madauy.
OcHOBHBIE METOAbI PeLICHUS] TEKCTOBBIX 32124
OCHOBHBIE METO/IBI PEIICHUsI TEKCTOBBIX 33/1a4: apru(PMETUUECKUM, Tepedop BapHaHTOB.
Haruasignas reomerpus
IIpasunvnvie mrozoyzonvruxu. 1300paxeHre OCHOBHBIX reoMeTpuueckux puryp. Bzaumroe
pacnonodcenue 08YX NPAMUBIX, 08YX OKPYIICHOCMEU, NPAMOU U OKpyscHocmu. Harnsnaele
MIPEICTABJICHHS O IPOCTPAHCTBEHHBIX (PUTYypax: mpu3Ma, 1map, chepa, Konyc, nuausap. M3odpaxenue
MPOCTPAHCTBEHHBIX GUTYp. [Ipumepsi ceuenuti. Mnozoepannuku. IIpasunvhble MHO20SPAHHUKU.
[Tpumeps! pa3BepTOK MHOTOTPAaHHUKOB, IUIMHApPA U KOoHyca. [loHsTHE 0 paBeHCTBE DUTYD.
LenTpanpHasi, oceBas U 3epKaibHasi ciMMeTpun. M300paxeHne cuMMeTpruHbIX (uryp. Pemenue
MPaKTUYECKHX 3aJ1a4 C MPUMEHEHUEM TIPOCTEHUIITUX CBOMCTB UTYP.
Hcropust MaTeMaTHKHU
HOK, HOH, npocmoeie uucna. Pewemo Opamocghena. Ilosenenue nynsn u ompuyamenbhbix yuces 8
mamemamuxe opesnocmu. Ponv [Juogpanma. Ilouemy (—1)(—1)=+1? Cmapunuvie cucmemul mep.
Jlecamuunvie  Opobu u mempuueckas cucmema mep. JI. Maenuyxui.

7 Knacc
Anzeopa
ToxkaecTBeHHbIE IPe00pa30BaHUS

YucaoBblie 1 OyKBeHHbIE BbIpakeHUsi. BoipaxkeHus ¢ nepeMEeHHON. 3HAYCHUE BBIPAKCHUS.
IToncranoBka BbIpa)KE€HUN BMECTO IIEPEMEHHBIX.



Lenbie BeIpakeHUs

CreneHb ¢ HaTypaJIbHBIM MTOKa3zaTesneM U e€ cBoiicTBa. [IpeobpazoBanus BeIpaXeHH, CoIepKalIuxX
CTENEHU C HATYpaJIbHbIM I10Ka3aTelIeM.

OpHowieH, MHOrouieH. JlelficTBUS ¢ OJTHOYJICHAMH U MHOTOWJIEHAMH (CJI0XKEHHE, BHIYUTAHUE,
YMHOX€eHHE). POpMyJIbl COKPAILIEHHOTO YMHOKEHUS: Pa3HOCTh KBaIpaToB, KBaJpaT CyMMbI U pa3HOCTH.
PasnoskeHrne MHOTOUIeHa Ha MHOYKUTEIIN: BEHIHECEHHE OOIIEr0o MHOXKUTEIIS 32 CKOOKU, 2pynnuposKa,
npuMerenue Gopmyn COKPaujeHHO20 YMHONCEHUS.

YpaBHeHus1 1 HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEpEMEHHOM.

YpaBHeHust

[TonsiTue ypaBHEHUs U KOpHSA ypaBHEHUs. [Ipedcmasnenue o pasHoCUIbHOCU YDAGHEHULL.

JIuHeiiHOe ypaBHEHHE U €ro0 KOPHU

Pewienve nuHelHbIX ypaBHEeHUH. Jluneunoe ypasnenue ¢ napamempom. Konuuecmeo kopheii nunetinoco
ypasHenus. Peuienue 1uneunsvix ypasHeHuii ¢ napamempom.

Cucrembl ypaBHeHU

VYpaBHEHHE ¢ IByMS [IEPEMEHHBIMU. JINHEWHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMU. [Ipamas kak
epaguueckasn unmepnpemayus IUHEUHO20 YPABHEHUs C 08YMS NePEeMEeHHbIMU.

[TonsATHE cucTeMbl ypaBHEHUH. Pelienre cucteMsl ypaBHEHU.

MeTtoibl pelieHrs CUCTEM JTUHEHHBIX YPAaBHEHUI C ABYMS IEPEMEHHBIMU: 2paghuueckuii Memoo, Memoo
CI0JICeHUs, METO] TIOAICTAaHOBKH. Perrenne TekcToBBIX 3a1a4 anredpandeckum criocodom. Cucmemsi
JIUHEUHbIX YPABHEeHUll ¢ NAPAMEempOM.

Crarucruka

TabnuuHoe mpecTaBlieHue JaHHbIX, U3BIeueHrne nHdopMaiuu u3 Tabmaull. OnucaTenbHbIe
CTAaTUCTUYECKUE TTOKA3ATEIM YUCIIOBBIX HAOOPOB: CpeiHee apuMeTHIecKoe, Meouana, HaubobIIee 1
HauMEHbIIIee 3HaYeHHs. Mepbl pacceuBaHus: pa3Max, oucnepcus U CMmaHoapmHoe OmKIOHeHue.

DOyHKUMHU

Ionsitue pyHKkuuu

JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH. POpMUPOBaHUE MPEICTABIECHUN O METAIIPEIMETHOM MTOHSATHHI
«KOOPIUHATHI.

[Honstne pynkunnu. CrnocoOsl 3aaHus YHKIMNA: aHATUTUYECKUH, TpaduuecKkuil, Tabanyubli. ['padux
¢ynkuuu. [Ipumeps! GyHKINH, TOJTyd4aeMbIX B IPOLIECCE UCCIIEOBAHUS PA3IMUHBIX peabHBIX MTPOLECCOB U
penieHus 3a1a4. 3HaueHue QyHKIUH B Touke. Kycouno-3adannuvle pynkyuu.

JIuneiinas pyHKuus

CaotlicTBa U rpapuk TMHEWHON QyHKIMU. YTI0BON Kod(duimeHT npsimoil. Pacnonoxkenue rpapuka
JUHEWHOU (YHKIIMHU B 3aBUCUMOCTH OT €€ YIJIOBOro Koa(uIMeHTa U cBOOOIHOTO uieHa. Haxoocoenue
KO3Ghhuyuenmos nuHelHol GyHKyuy no 3a0aHHbIM YCA0BUAM. NPOXOHCOEHUE NPAMOLL Yepe3 08e MOUKU C
3a0aHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OAHHYIO MOYKY U NAPATNENbHOU OAHHOU NPAMOI.
I'papux pynxyuu y=|X|

KBaapaTuunas GpyHKuus

CroiicTBa u rpaduk KBagpaTudHou (yHkIMM (mapadona). [locmpoernue epaghuxa k6adpamuyHot
@yukyuu no mouxkam. Haxoxnenue Hynaei KBaIpaTnaHoH QyHKIUH

Pemenne TeKCTOBBIX 32124

3agaum Ha Bce apudmMeTHUyeckue aeiicTBus. Vcnonb3oBanue TaONuIl, CXeM, YePTEKEH, APyTrux
CPEJCTB MPEJCTABICHUS JaHHBIX NIPU PELUICHUH 3a]Ia4H.

3agaum Ha YacTu, 1014, IPOLEHTHI. Penienne 3a/1a4 Ha HaX0X/IEHNUE YaCcTU YHMCIIa M YUCIIA IO €r0 YacTH.
Pemenue 3aga4 Ha npoLeHTHI U 107U, [I[puMeHeHne MponopLui Ipy PENICHUN 3a1a4.

OcHOBHbIE METObI pellIeHHsI TEKCTOBBIX 32/1a4: apU(PMETHUECKUI, anredpandeckui, mepedop
BapHaHTOB. [lepsuunvle npedcmagnenus 0 Opy2ux Memooax peueHus 3a0ay (2eomempuieckue u
epaguueckue memoosi).

Jloruyeckue 3agaum. Pemienue jornueckux 3aay ¢ momMolsko rpados, Tadbauiy

HcTopust MaTeMaTHKHU



Bosnuknoeenue mamemamuxu Kax Hayku, smanut e€ pazeumus. OcHogHble pa3o0envbl MamemMamuKu.
Buioarowuecs mamemamuxu u ux 6xnad 8 pazsumue HayKu. 3apodcoenue aieedopvl 8 Heopax apupmemuxu.
An-Xopeszmu. Pooicoenue 6ykeennoii cumeonuxu. I1. @epma, P. [exapm. Mamemamuka 6 pazeumuu Poccuu:
Ilemp |, wxona mamemamuyueckux u HA8USAYKUX HAYK, pazsumue poccutickozo gaoma, A.H.Kpwvinos.
Kocmuueckasn npoepamma u M. B. Kenoviu.

T'eomempus

I'eomeTpuueckue purypni

@urypsl B reoMeTpPHHU U B OKPYKalOLeM MUpe

I'eomerpuueckas purypa. DopMupoBaHue NpeICTaBICHUN 0 METAIPEAMETHOM IOHATHH «pUrypa.

Touka, TUHUS, OTPE3OK, IpsAMasi, JIyd, JOMaHas, MI0CKOCTb, YToJl, OUCCEKTpUca yriia u e€ CBOMCTBA, BUIBI
YIJI0B, MHOTOYT'OJIbHUKH, KPYT.

MHoroyrojbHuKH

Tpeyronsuuku. BeicoTa, Meaumana, Ouccekrpuca. PaBHOOeApeHHBI TpeyroibHUK, €ro CBOICTBa U
IPU3HAKU.  PaBHOCTOpPOHHMI  TpEeyroJbHUK.  [IpAMOYrosbHBIA,  OCTPOYTOJIBHBIM,  TYHNOYI'OJIbHBIN
TpPEeYroJabHUKU. BHemHue yrisl TpeyrosibHuKa. HepaBeHCTBO TpeyronbHUKA.

OKpyKHOCTB, KPYT

OKpy’>KHOCTb, KPYT, UX JIEMEHTHI.

OTHomIEeHHS

PaBencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3HaKu paBeHCTBA TPEYTOJILHUKOB.

ITapaieJbHOCTH NPSAMBIX

[Ipu3Haku u cBOMCTBA NapajlIeNbHbBIX NPSIMBIX. Akcuoma napannenvrocmu Eexnuoa.

IlepnenauKyaspHBIC NPSIMbIE

[Ipsmoit  yron. Ilepnenaukynsp k npsmol. Hakionnas, npoekuus. Ceoucmeéa u npusHaxu
nepneHOUKYIAPHOCU.

HN3mepenus u BbIYMCICHUS

Beanuunnsl

ITonstue Benmuuubbl. JliinHa. M3mepenue minHbl. EquHWLBI M3MepeHUs [uHbL. BenuuuHa yria.
I'panycHas mepa yria.

WNHcTpyMeHTHI U1 U3MEepeHUi U MOCTPOSHUI; N3MEPEHUE U BHIYMCIEHUE YIJIOB, UTMH (PacCTOSHUM).

Paccrosnus

Paccrostnie Mexny Toukamu. PacctosiHue oT TOUKH 710 IPSAMON. Paccmosinue medcoy guaypamu.

I'eomeTpryeckue nocrpoeHus

I'eomeTpuueckue nocTpoeHus AJis WUTIOCTPALIMK CBOMCTB FT€OMETPUUECKUX (PUTYP.

WMHCTpyMEHTBI A1 NOCTPOEHUN: LUPKYJb, JUHENKA, YTOIbHUK. [Ipocmeniwiue nocmpoenus yupkyiem u
JIUHEUKOU: NnocmpoeHue OUCCEeKmpucel yaid, NepneHoOuKkyIApa K NpsamMou, Yaid, pPagHo20 OAHHOMY.
Ilocmpoenue mpeyeonrbHUKO8 N0 MPEM CMOPOHAM, 08YM CHIOPOHAM U Y2y MedcO0y HUMU, CIOPOHE U 08YM
NPUNEHCAUUM K HEU Y2NaM.

Hcropust MaTeMaTUKH

Om 3emneoenusn k ceomempuu. Iughazop u eco wxona. «Hauana» Esxnuoa. H.U.Jlobauesckuii. Ucmopust
nAmMo20 nocmyaiama.

I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUpPQ.

8 knacc
Anzebpa
Yucaa
PanuoHaJibHBIE YHCJIA
MHO€eCTBO paliMOHaIbHBIX yncesnl. CpaBHEHUE pallMOHAIBHBIX Yucen. J(eMCTBUS ¢ pallmOHaIbHBIMU
yrcnamu. [lpeocmasgnenue payuoHaibHO20 YUCIA 0eCAmuyHoU Opoobio.
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HppanuoHajbHble YHCIA
[TonsiTve MppanMoOHANBEHOrO YKcia. PacriosHaBaHue HppalMOHAIBHBIX yKcel. [Ipumepsl 10ka3aTensCcTs B

2

anreOpe. ppannoHaabHOCTh yncia \/_ [Ipumenenue B reomerpun. Cpagnenue uppayuoHaibHuIX Yuces.
MHnooicecmso OelicmeumenbHbIX Yucei.
ToxnecTBeHHBIE IPe0OPa30BaAHUA

JApoOHo-panmoHaibHbIe BbIPAKEHUS

Crenensp ¢ 1enbIM nokaszareneM. [IpeoOpazoBanue ApoOHO-TMHEWHBIX BHIPAKECHUN: CIIOKEHHE,
YMHOXEHHE, JIeJIeHue. Aneeopauieckas opoow. /Jonycmumvle 3Ha4eHUss NepeMeHHbIX 8 OPOOHO-PAYUOHATbHBIX
svipadicenusix. Coxpawenue aneeopauyeckux opooei. Ilpusedenue ancebpauueckux opooeii Kk oobuemy
3Hamenamento. [eticmeus ¢ aneebpautecKkumu Opooamu. CrodiceHue, bluumaniue, YMHONCeHUe, OeleHue,
6036€0eHuUe 8 CMeneHb.

Ilpeobpazosanue svipasicenuil, COOEPHCAUUX 3HAK MOOYJIA.

KBaaparnbie kopuun

ApudmeTnueckuii kBaapaTHbI KopeHb. [IpeobpazoBanue BeIpakeHU, COEPKAIINX KBaIpATHbIE KOPHU:
YMHOXEHHE, JIEJICHNE, BBIHECEHUE MHOXKUTEIIS U3-110/] 3HaKa KOPHS, 8HeCeHUue MHONCUmMesi N0O 3HAK KOPHAL.

YpaBHeHNsI 1 HEPABEHCTBA

KBaapaTHoe ypaBHeHHE U €r0 KOPHHU

KBanparnsle ypaBHeHus. Henonnbie kBagpaTHbie ypaBHeHUA. JJMCKPUMHUHAHT KBaJJPATHOTO YpaBHEHHUSI.
®dopmya KOpHEH KBaapaTHOTO ypaBHeHUsA. Teopema Buema. Teopema, oopamnas meopeme Buema.
Pemenne kBagpaTHBIX ypaBHEHUI: HCTIOIB30BaHUE (DOPMYITBI Il HAXOXKACHUS KOPHEH, epaguueckutl memoo
peuierus, paiodiceHue Ha MHodcumenu, no0bop KopHell ¢ UCHONb308anuem meopemovl Buema. Konuuecmeo
KOpHelU K8AOPAmHO20 YPASGHEHUsL 8 3A8UCUMOCTU Om e20 ouckpumunanma. Keaopamnuie ypasuenus c
napamempom.

JpoGHo-panHoHa/IbHbIEC yPABHEHUS

Pemenue npocreiimux ApoOHO-TMHENRHBIX YpaBHEHUN. Peuenue OpobHO-payuoHanbHulX ypasHeHul.

HepasencrBa

Yucnossle HepaBeHCTBA. CBOMCTBA YKCIOBBIX HepaBeHCTB. [IpoBepka cripaBeATMBOCTH HEPABEHCTB MpHU
3a/IaHHBIX 3HAYEHUSX TIEPEMECHHBIX.

HepaBeHncTBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. Q0racmy onpedenenus HepaseHcmea
(obnacmv 0onycmuMvlx 3HA4eHUll nepemMeHHOl).

Pemenue nuHEHBIX HEPABEHCTB.

CucreMbl HEPaAaBEHCTB

Cuctembl HEpaBEHCTB C OAHOM NMepeMEHHOM. Perienne cucteM HEpaBeHCTB € OJTHOM EPEMEHHOM:
nuHenHbIX. M300pakeHne penieHus CHCTEMbl HEPAaBEHCTB HA YMCIIOBOM MPSMOM. 3aMKCh PElIeHUsT CHCTEMBI
HEPaBEHCTB.

DOyHKUUHA
OO0paTHasi NPONOPIHOHATBHOCTH
_k
CaoiicTBa QyHKIIMN X . I'unepbomna.
I'papuxu pynxyuii. I'paguxu pynxyuir ¥ = Vx =[x,
Pelnenue TeKCTOBBIX 3324

3agaum HA IBUKEeHHUE, PA00TYy M MOKYNKH

AHanu3 BO3MOXKHBIX CUTYaIlUi B3aUMHOTO PacloIOKeHUs 00BEKTOB MPU UX JBUKEHUH, COOTHOIICHUS
00BEMOB BBITIOTHSEMBIX Pa0OT MTPU COBMECTHOM padoTe.

3agayu HA YACTH, 101, IPOIEHTHI

Pemenue 3a1ay Ha HaxOXACHUE YaCTH YKMCIIAa U YKCIa 110 ero yacTy. Pemenue 3a1a4y Ha MPOLIEHTHI U JIOJTH.
IIpuMeHeHue nponopLuii IPU PELICHUN 3a1a4.

Jlormueckue 3agauu

Pemenue noruueckux 3anau. Peutenue no2uyeckux 3a0ay ¢ NOMowbio epagos, maoauy.
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OcHOBHBIE METO/IbI pellleHHs TEKCTOBBIX 3aa4: apu(METHICCKHI, anredpandeckuit, mepedop
BapUaHTOB. [lepsuunvle npedcmasienus o Opyux Memooax peuenus 3a0a4 (ceomempuyeckue u
epaguueckue memoosi).

CraTucTUKa U TeOpusi BepPOSATHOCTE

Crarucruka

TabnuuHoe u rpaduueckoe NpeAcTaBlieHue JaHHbIX, CTOJI0UYaThie U KPYTOBbIE AUarpaMMbl, rpadukwy,
NPUMEHEHUE AUarpaMM U TpaduKOB JUIS OMMCAHUS 3aBUCIMOCTEH peabHBIX BETMYHH, U3BICUCHHE
uH(popMalu u3 Tabaull, uarpamm u rpaduko. OnucaTeNbHbIE CTATUCTUYECKHUE MTOKA3aTEIH YUCIOBBIX
HaOOpOB: cpenHee apudpMeTniecKoe, meouana, HaudoJbIlee U HaMMEHbIIIee 3HaYeHUsI. Mepbl pacCenBaHus:
pa3Max, oucnepcusi u CmaHoapmHoe OmKIOHeHUe.

Crnyyaiinasi ©3MEHUYMBOCTh. VI3MEHYHBOCTH NP U3MEPEHUsIX. Pewarowue npasuna. 3akonomeprocmu 8
UBMEHYUBBIX BETUUUHAX.

Hcropusi MaTeMaTHKHU

beckoneunocmv mnosicecmsa npocmulx yucen. Yucna u onunvl ompeskos. PayuonanvHule yucia.
Ilompebnocmo 6 UppayuOHAILHBIX YUCTAX.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu. JI.Dunep. H U. Jlobauesckuii, I1.J1. Yebviues, C.
Kosanesckas, A.H. Koimozopos.

T'eomempusn

I'eomerpuuyeckue purypsi

@urypsl B reoOMeTPHH H B OKPYKaI0LIeM MHpe

OceBass cummerpusi reomerpudeckux ¢uryp. LleHTpanbHas cuUMMETpUs TeOMETpUUYECKUX (uryp.
buccekTpuca yria u ee CBOWCTBA.

MHOroyrojJbHuKHu

MHOroyrojapHuK, €ro 3J€MEHTbl U €ro cBoilcTBa. Pacrno3HaBaHHEe HEKOTOPBIX MHOT'OYTOJbHUKOB.
Buinyknvie u negvinyknvie mHocoyeonvHuky. Cymma yrioB BBIITYKJIOTO MHOTOYTOJIbHUKA.

Cpennsist nuHus TpeyronbHuKa. YersipexyronbHuku. [lapanienorpamm, pom0, NpsIMOYTOJIBHUK, KBaaparT,
Tparenus, paBHoOenpeHHas Tpaneuus. CBoiCTBa W NMPU3HAKM MapajuienorpaMma, pomoa, IpsIMOYTrolIbHUKA,
KBaJpara.

OKpyX HOCTb, KPyT

HenTpaneHble U BnucanHble yribl. KacarenbHas u cekywas K OKpYKHOCTH, ux ceoticmea. BrincanHele u
OIMCAHHBIE OKPYKHOCTHU JJI TPEYTOIbBHUKOB, Yemblpexy20IbHUKOS.

OTHOmEeHust

[apannaeJbHOCTH MPAMBIX

Teopema Paneca.

ITepnenauKyasipHBbIC NPSIMbIE

Haxnonnas, npoekuus. CepeAuHHBINA NEPICHANKYISAP K OTPE3KY.

Ilooooue

Iponopyuonanvusie ompesxu, nooooue gueyp. Illooobusie mpeyeonrvnuxu. Ipusnaxu noooous.

B3aumHoe pacnoJioskeHue IpsMON U OKPY>KHOCTH.

N3mepeHusi u BoIuMcIeHUSA

Beanunnbl

[TonsiTve o muomanu MIOCKod ¢Gurypsl U ee cBoiictBax. M3mepenue miuomazneil. Equnuisl n3mMepeHus
IUIOUIA/IH.

HN3mepenuss u BbIYMCICHUS

W3mepenue u BeIYKCICHHE TUIOMACH. TpuroHoMeTpudeckue (GyHKIIMU OCTPOTO yIiia B MPSIMOYTOJILHOM
TpeyrojibHuKke TpuroHomerpuyeckue (GyHKUMU TYNOTO yria. BblUncieHHe 3JE€MEHTOB TPEYrOJIbHUKOB C
UCIIOJIb30BAHUEM  TPUTOHOMETPUYECKUX  COOTHOLIEHMH. @opmyabl  MIOWAAW  TPEyroJIbHUKA,
napajuiejorpaMma M ero 4acTHbIX BU0B. CpaBHEHHE U BRIYUCIICHHE TuIoNIanei. Teopema [Tudaropa.

I'eomeTpruyeckue NoCcTpoeHus
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enenue ompeska 6 0aHHOM OMHOWEHUU.
HcTopusi MaTeMaTUKHU

Om 3emnedenus x eceomempuu. Ilugazop u eco wxona. @anec, Apxumeo. IInamon u Apucmomens.
Ilocmpoenue npasunbHbIX MHO20Y201bHUKOS. 3010moe cedenue. I eomempus u uckyccmeo. I eomempuueckue
3AKOHOMEPHOCMU OKPYAHCAIOUe20 MUPA.

Acmponomust u eeomempusi. Ymo u kax ysuanu Anaxcazop, Ipamocgen u Apucmapx o pazmepax JlyHul,
3emnu u Connya. Paccmosinus om 3emau 0o Jlyner u Connya. Msmepenue paccmosinus om 3emnu 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu. J1.unep

9 knacc

Anzeopa

DOyHKIUHA

IHousTue pyHkumnu

CpoiictBa (yHKUMNA: 00macTh oOmNpeAeNeHus, MHOXXECTBO 3HAUYEHUH, HYIH, MPOMEKYTKU
3HAKOMOCTOSIHCTBA, 4eMHOCHb/HeuemHOCMb, TIPOMEXKYTKH BO3pacTaHUs W YOBIBaHHs, HauOoOJbIIee W
HauMeHblee 3HaueHus. MccnenoBanue QyHKIMH 110 €€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.
Henpepvignocmo ¢hynxyuu.

KBaaparnunas ¢ynkomsa. CpoiictBa u rpaduk kBaapatudHod (yHkmwm (mapabdona). [locmpoenue
epaguka xkeadpamuunou ¢yukyuu no mouxam. HaxoxneHue Hyled KBaIpaTUYHOU (PYHKIIHMH, MHOMICECMSd
SHAYeHUll, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENCYIMKOE MOHOMOHHOCIU.

I'pagpuxku pynkyui.  Ilpeobpaszosanue cpagurxa Gynkyuu y = f(x) 011 NOCMpPOeHUs: 2paguros
ynryuil 6u0a y — af (kx+b)+c -

I'pagpuru Gynryui y:a+L’ y =x,y=3x, y=|x.
X+b
HeJable Boipakenus. KBaaparHbiil TpexusieH. Pa3noxkeHne kBaapaTHOTO TPEXWICHA HA MHOKUTEIIH.
YpaBHeHUs M HEPABEHCTBA
KBaapaTHoe ypaBHeHHE U €0 KOPHH
buxseadpamnvie ypasnenus. Ypasnenus, ceooumvie K JuHeluHbIM U Keaopamuwvim. Keadpammvie
VPasHeHusl ¢ napamempom.
JApo0HO-panMoHaIbHbIC YPABHEHUS
Pemenue npocremmx qpoOHO-TMHEWHBIX YpaBHEHUN. Peulernue OpoOHO-payuoHaIbHbIX YPAGHEHUII.
Memoobl pewienus ypagHeHUll: Memoovl PAGHOCUIbHBIX NPeodpa308aHull, Memoo 3dMeHbl nepemMeHHOl,
epaghuueckuti memoo. Hcnonvzosanue ceoticme QyHKYuLl npu peuteHuu ypagHeHul.

IIpocmeriwue uppayuonanvuvie ypasnenus 6uoa N FO9 = &N FO)=va(x)

Ypasuenus suoa X"=a, Ypasuenus 6 yenvix uucnax.

HepaBencrBa

Keaopamnoe nepasencmeo u ezo pewenus. Pewenue keaopamuuolx HepaseHcms. UCHONb308AHUE CEOLICE
u epaghuxa keadpamuuHou GyHKYulU, Memoo UHMepP8aios. 3anuch peueHus KeaopamHo20 HepaseHCmaa.

Pewenue yenvix u 0pooHO-payuoHanbHbIX HEPABEeHCE MemoOOM UHMEPBATIO8.

Pewenue mexcmoguix 3a0au

Pemenue 3aga4 ¢ mOMOIIBIO CUCTEM YPABHEHHI BTOPOU CTENIEHH.

ITocenoBaTeIbHOCTH U POrPeCCHH

UmncnoBass  TOCIENOBAaTENbHOCTh.  [IpuMepsl  YHCIOBBIX — TOCJenOBaTeNbHOCTEH.  beckoHedHbIe
MOCJIEeI0BATENbHOCTU. AprudMeTHuecKas: Iporpeccus U ee cBoicTBa. ['eomerpuueckas nporpeccus. Popmyna
obwe2o uneHa u cymmsl N nNepevix 41eHo8 apu@memuyeckol u ceomempuieckou npoepeccuii. Cxoosawascs
2eomempuiecKkas npocpeccus.

CraTncTHKA U TEOpHsl BEPOATHOCTEM

Cayuaiinble coObiTusi CiydaiiHple ONBITH (IKCIIEPUMEHTHI), 3JEMEHTapHbIe CIy4allHble COOBITHS
(ucxomer). BepositHocTH  3nemeHTapHBIX  COObITHH. CoOBITHS B CIOydyalHBIX OKCIEpPHUMEHTaX U
ONMaronpusATCTBYIOIINE 3JIEMEHTAapHbIE COOBITUS. BeposTHOCTM  ciay4aiHbIX cOObITHH. OmNBITEI €
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PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMH cOObITHsIME. Kimaccuueckne BEpOSITHOCTHBIC OIBITHI C HCIIOIh30BAaHHEM
MOHET, KyOUKOB. [Ipedcmasnenue coovimuii ¢ nomowpto ouazpamm dinepa. IIlpomusononodxcHvle cobbimus,
obvedunenue u nepeceuenue cobvimuil. Ilpasuno croocenus eeposmuocmen. Cayuaiinsiii  8blO0D.
Ilpeocmasnenue skcnepumenma 6 sude Oepesa. Hezasucumvie cobvimus. YMmHodceHue eeposimHocmel
Hezasucumuvlx cobvimuii. Ilocnedosamenvhvie Hezagucumvle ucnvimanus. llpenctaBieHue 0 HE3aBUCHMBIX
COOBITUSIX B KHU3HH.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymuoocenus, nepecmanosku, gaxmopuan uucia. Covemanus u uucio couemanuil. Popmyna
yucna covemanuu. Tpeyeonvuux Ilackans. Onvimbsl ¢ 60IbWUM YUCTOM PABHOBOZMONCHBIX DJIEMEHMAPHBIX
cobvimutl. Beiuucienue eeposmuocmeti 8 onvlmax ¢ npumeHeHuem KOMOUHamopuwvix gopmyn. Hcnvimanus
bepuynnu. Ycnex u neyoaua. Beposmnocmu cobvimuii 6 cepuu ucnvimanuii bepnyniu.

Cryuaitnole genuuunsl

3naxomemeo co cayuauHLIMU 8EIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMMHbIX CHYYAUHLIX BEIUYUH.
Pacnpeoenenue seposmuocmeu. Mamemamuueckoe odxxcudanue. Ceolicmea MamemamuiecKko2o 0*CUOAHUSL.
Ilonamue o 3akome 6onvuwiux uucen. Mzmepenue eeposmuocmei. Ilpumenenue 3aKoHa 6OIbWIUX Yucen 8
COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, obecneueHuu Oe30NACHOCMU HACeNeHUs 8 UYPe38blUaAlHbIX
cumyayusx.

Hcmopua mamemamuxu

Hcmoxu meopuu seposmuocmeti: cmpaxogoe oeno, azapmuule uepbol. 11. @epma, bB.Ilackanw, A. Bepuynnu,
A.H.Konmozopos.

T'eomempus

I'eomerpuuyeckue purypsi

MuoroyrojsHuKkH [IpaBuiibHbIe MHOTOYTOJIBHUKH. OKPYXKHOCTH, KPYT

Bnucannble 1 onrMcaHHbIE OKPYXHOCTH J1J1s1 TPEYTOJIbHUKOB, YETBIPEX YT OJIbHUKOB, IPABUIIbHBIX
MHOT'OYT'OJIbHUKOB.

I'eomerpuueckue Gpurypsl B npocTpaHcTBe (00bEMHBIE Tea)

MHororpaHHuK ¥ ero 31eMeHTbl. Ha3BaHMsI MHOTOIpaHHUKOB € Pa3HbIM MOJIOKEHUEM U KOJIMYECTBOM
rpaneit. [lepBuyHbie IpeCTaBICHUS O MUpaMUe, Tapajuiefenunene, npusme, chepe, mape, MUIUHApPE,
KOHYC€, UX JIEMEHTaX U MPOCTEUIIINX CBOMCTBAX.

HN3mepeHus n BbIYMCICHUS
Beanunnbl

[IpencraBienue 06 06bEMe U ero coiicTBax. 3mepenue oobéma. Equnuiiel namMepenus 00bEMoB
HN3mepeHus u BbIYMCIEHUS

Briuucnenue 351eMEHTOB TPEYTOJIbHUKOB € UCIIOJIB30BAHUEM TPUTOHOMETPUUECKUX
cooTHOEHUH. POpMyIIbI MJIOLAAN TPEYTOJIbHUKA, TapajielorpaMMa U €ro YaCTHBIX BUJIOB,

(bopMyIIbI JUTMHBI OKPYKHOCTH U IIoaau kpyra. Teopema cunycoB. TeopeMakOCHHYCOB.
Paccrosinust
Paccrostare Mexay Toukamu. Paccrosiuue Mexay purypamu.
I'eomeTpuueckue npeodpazoBaHus
JABukenust

OceBas U LIeHTpallbHasi CHMMETpHSI, TOBOPOT U NapasuieiabHbi nepenoc. KomOuHanmu 1erxeHunii Ha
IJIOCKOCTH M UX CBOWCTBA
BekTopbl M KOOPAUHATHI HA IJIOCKOCTH
BekTopsl

[TonsiTue BeKTOpa, NEHCTBUS HAJl BEKTOPAMHU, UCTIOJIb30BaHUE BEKTOPOB B (PU3UKE, PA3I0KEHHE BEKTOPa
Ha COCTaBJISIONINE, CKAJIPHOE IPOU3BEIEHUE
Koopaunarsi

OCHOBHbIE OHATHS, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MEXTY
ToukaMu. KoopIMHATHI CepeHbI OTpe3Ka. Y paBHEHUS puryp.

IIpuMeHeHne BEKTOPOB U KOOPAMHAT Ul PEILEHUs IPOCTEUILINX
F€OMETPUYECKHX 3a/1a4

14



Hcropust MaTeMaTHKHU
[TosiBneHne MeToAa KOOPANHAT, O3BOJISIOIIEr0 IEPEBOJUTH FEOMETPUUECKNE OOBEKTHI Ha SI3bIK

anreopsl. [Tpumeps! pa3auuHbIX cucTeM KoopauHaT. 3oiotoe ceueHue. «Havana» EBkinpna. JI Dinep,
H.N.Jlo6aueBckuii. Mictopus naroro nocryinata. [loctpoeHue npaBuiIbHBIX MHOTOYTOJIBHUKOB.

9J1eMeHThI TCOPUHU MHOKECTB H MaTeMaTH4eCKoil JOruKHI
M CcTHHHOCTE M JI0’KHOCTH BBICKa3bIBaHUS. CI0KHBIC U IIPOCTHIC BEICKA3bIBAHMS. Onepaunn Ha1a
BBICKa3bIBaAHUAMM C UCITIOJIB30BAHUEM JIOTHYCCKUX CBA30K: U, UJIH, HE. Y caoBHEBIE BEICKA3bIBAHUS

(MMIUTMKALINAN).
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TemaTnueckoe MIIAHUPOBAHHE

KJI1acc HA3BaHUE TEMBI KOJIMYECTBO | KOJHUYECTBO WUTOTO
4acos, KOHTp. MEPO- | KOJIHYECTBO
OTBOJUMBIX | MPUITHH IO 4acoB 10
Ha OIICHKE TeMaM U Ha
OCBOCHHE JOCTIDKCHHS YUeOHBIH
TEMBI TUTAHUPYEMBIX | TOJ
pe3. yd. 1o
TeMaM
5 BBoaHoe noBTopenne yueOHOro 3 1 4
MaTepHaga HauaIbHOW IITKOJIBI
HarypanbHbie uncia 13 1 14
CrnoxeHue U BEIYNTAHHE 13 1 14
HATYPATbHBIX YUCEI
YpaBuenue. YTod. 14 1 15
MHOroyronbHUKU
VYMHOXEHNE U JeJICHUE 25 1 26

HAaTypaJbHbIX YUCEIl

Jenenne ¢ ocratkom. Ilnomans 14 1 15
npsMoyroJibHUKa. [IpsMoyrosbHbIi
TapaJuIeJIeTuIIe ] U €ro 00beM.
Komb6unaropHsie 3amaun

OOBIKHOBEHHBIE IPOOHU 21 1 22

Jecstruunbie apodu 33 2 35

Cpennee apupmeTnieckoe. 12 1 13

IIponeHTsl

[ToBTOpEHUE U cCUCTEMATH3AIINS 16 1 17

yueOHOro MaTepuaia 5 Kiacca

175

6 BBogHOe oBTOpEHNE y4eOHOTO 3 1 4

Marepuaia 5 Kiacca

JlennMocTh HAaTYpabHBIX YUCEI 20 1 21

OO6bikHOBEHHBIC Tp0oOH. CloXeHUE 16 1 17

Y BBIYMTAHUE JIpOOei ¢ pasHbIMU

3HaMEHATEJSIMU

OOBIKHOBEHHBIC JPOOH. 24 2 26

YMHOXXEHUE U JIeeHIe

OOBIKHOBEHHBIX Jpo0ei

OtHomenus u nporopruu. [psamas | 22 2 24

1 oOpaTHas IPOIOPLMOHATIbHbIE

3aBUCUMOCTH. OKPYXHOCTb U KPYyT

PanmonansHbIe yncia U JeNCTBUA 41 3 44

HaJl HUIMU

Anrebpandeckre BbIPaKCHUS 17 1 18

[lepnenaukynsapHsie 1 11 1 12

napasuieNIbHbIe TIPSIMbIE.
KoopannatHas miaockocTs.
I'paduku
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IloBTOpEHKE U cucTeMaTH3alNs 8 9
yaeOHOTO MaTepHraiia 6 Kiacca
175
7 Kmacc BroaHoe moBTOpeHNEe yaeOHOTO 4 5
anre6pa Marepuaia 6 kiacca
Brlpakenus, To)xaecTBa, ypaBHEHUS 19 21
CraTtuctuka 6 6
OyHKIUH 13 14
CreneHs ¢ HaTypaJIbHBIM 13 14
HOKa3aTesIeM
MHoTrOouIeHBI 16 18
DopMyIBI COKPAIIEHHOTO 23 25
YMHOXEHHS
CucreMbl THHEWHBIX YPaBHEHHN. 19 20
IToBTOpeHue kypca 7 kacca 16 17
140
7 xyacc HauanpHbie 13 14
TeOMETPHS
TeOMETPUYUECKHE CBEICHHS
TpeyronbHuku 20 21
[TapannensHbIe IpSMEBIE 10 11
CymMMa  yIJIOB  TpeyroyibHUKa. | 7 8
CoOoTHOIICHHS MEXTY
CTOPOHAMH U yTJIaMH TPEyroJbHHKA
IIpssMoyTONBHBIH TpeyroipHuK. | 11 12
ITocTpoeHue TpeyronbHUKa IO
TpeM dJIeMEeHTaM
IToBTOpeHme 3 4
70
8 ximace BBonmHoe TmOBTOpeHHE ~y4eOHOTO 3 4
anre6pa Marepuana 7 Kiacca
PanponansHbie ApoOu 27 29
Ksanparnsle kopHH 23 25
KBanparHslie ypaBHEHUS 28 30
Hepasencrsa 22 24
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Crenenn ¢ IENBIM ITOKAa3aTENIEM. 12 1 13
DJeMEHTHI CTaTHCTHKH
IloBrOopenue 14 1 15
140
8 Kimacc YeThIpexXyroIsHIUKA 13 1 14
TEOMETPHS
ITnomane. 13 1 14
[Tomo6HbBIE TPEYTONBHUKH. 17 2 19
OKpY>KHOCTb. 16 1 17
Hrorosoe MOBTOpEeHHE | 5 1 6
IIPONJIEHHOT 0 MaTepuaa
70
9 knacc BBognoe moBTopenme yveOnoro | 1,5 0,5 2
anrebpa MaTepuaia 8 kiacca
Ksanmparnunas pyHkus 22 2 24
YpaBHeHHS U HEpaBeHCTBA ¢ OAHOM | 11 1 12
MEPEMEHHOU
YpaBHeHHs W HepaBeHCTBa ¢ AByMs | 15 1 16
MIePEMEHHBIMU
Apudmermueckas n| 13 2 15
reoMeTpruecKas Mporpeccuu
OnemeHThl ~ KOMOWHaTopuku u | 9 1 10
TEOPUU BEPOSTHOCTEN
[ToBTOpeHue 22 1 23
102
9 kiacc BBomHoe moBTOpeHmMe  ydeOHOTO | 2 - 2
reoMeTpHs Marepuana 8 Kiacca
BexTopsr. 9 1 10
Mertoa KOOpAWHAT. 13 1 14
CooTHolIeHHEe MEXIy CTOpoHaMu u | 17 1 18
yrinaMu TpeyroisHuKa. CkaisipHoe
MPOU3BEICHIE BEKTOPOB.
HinuHa OKpyXHOCTH W mIiomans | 11 1 12
Kpyra.
JB1>xeHus. 4 1 5
Hauansabie CBEJIEHUS 3 | 5 1 5
CTEPEOMETPHH.
00 akcuoMax IIaHUMETPHUH. 2 - 2
68
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