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1.Il1anupyemMbie pe3yibTAThl 0CBOCHHUS Y4€0HOI0 IPeaMeTa.

BrinyckHuK HaydyuTes B 5-9 kiaccax (/151 MCIOJIb30BAHUSA B OBCETHEBHOM KU3HHU U
o0ecreyeHNsi BO3MOKHOCTH YCIIEITHOTO MPOA0JIKeHNsI 00pa30BaHusl HA 02a30BOM YPOBHeE)

e OmnepupoBath Ha 0a30BOM ypOBHE MOHATHAMH. MHOXECTBO, 3JICMCHT MHOXKCCTBA,
MMOAMHOKECTBO, TPUHAICKHOCTH;

® 33/1aBaTh MHOXXECTBA MEPEUNCICHUEM UX DJIEMECHTOB;

® HaxOJWTh IepecedecHue, O0bEAUNHEHUE, TTOJIMHOXKECTBO B IPOCTEHIITUX CUTYAITHUIX
B noBceHeBHOI KU3HU U NIPH U3YYEHUH JAPYTUX NPeIMETOB:

® pacno3HaBaTh JIOTHUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS
Yucaa

e OmepupoBaTh Ha 0a30BOM ypOBHE TOHATHUSMHU: HATypaJbHOE 4YHCIO, LIEJI0€ YHUCIIO,
OOBIKHOBEHHAs APOOb, IeCATUYHAS JPOOb, CMEIIAHHOE YHCII0, PAllMOHAIIBHOE YHCIIO;

® CIIOJIb30BAaTh CBOKMCTBA YHCEN M NIpaBWia JACUCTBHH C palMOHAIBHBIMU YHCIAMHU IIPH
BBIIOJIHCHUY BBIYMCIICHHIA;

® CIIOJB30BaTh MPU3HAKK ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUU BBIYUCICHUN M
pEIICHUU HECIOKHBIX 3a/1a4;

® BLINOJHATH OKPYIJICHHE PAIIHOHATBHBIX YUCENl B COOTBETCTBUU C MPaBUIIAMU;

® CpaBHMBATh PAIMOHAJIBHBIC YHCIA.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

® OIICHUBATH PE3YyJIbTAThl BBIYMCICHUHN TIPHU PEIICHUU IPAKTUYCCKUX 33]1a4;

® BBINOJHATH CPABHEHUE YHCEII B PEATHHBIX CUTYAIIUSX;

® COCTaBISITh YMCJIOBBIE BBIPAKEHUS MPU PEIICHUM MPAKTUYECKUX 3aJad W 3a7ad U3 APYTrux
Y4eOHBIX TIPEIMETOB
CTaTuCTHKA M TeOpHs BEPOSTHOCTE

o [IpencraBisTh JaHHBIC B BUJE TAOJIHII, JHArPaMM,

e yuTaTh WH(OPMALIUIO, TPEJCTABICHHYIO B BUE TaOIHIIbI, IUATPAMMBI.
TekcTOBBIE 3a1aYH

e Pemarh HeCOXKHBIE CIOKETHBIE 33]Ja4H Pa3HBIX TUIIOB Ha BCE apUPMETHIECKUE JEHCTBUS,

® CTPOWTH MOJIENb YCJIOBHS 3amauyd (B BHUJIE TaOJUIIBI, CXEMbI, PUCYHKA), B KOTOPOH J1aHbI
3HAUYEHMS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJINYMH, C LIEJIbI0 TOMCKA PEIICHUS 3a/1a4H;

® OCYIIECTBISITH CIOCOO MOMCKA pPElIeHUs 3a/ladd, B KOTOPOM pACCYKIEHHUE CTPOUTCS OT
yCIOBUS K TPeOOBAHHIO HIIM OT TPEOOBaHUS K YCIOBHIO;

® COCTaBJIATH IUJIaH PELIEHUS 3a/1a4u;

® BBIJICIATH ATANbl PEIICHUS 3aa4H;

® UHTEpIPETUPOBATh BBIYMCIHUTENBHBIE pE3YyJbTaThl B 3ajlaye, MCCIEI0BAaTh IOJYYEHHOE
perieHue 3a1a4m;

® 3HATh Pa3JIMYHUE CKOPOCTEH 00BEKTA B CTOSUEH BOJIE, TPOTHB TEUCHHS U 110 TEYCHHUIO PEKU;

e pemiaTh 33Ja49M Ha HAXOXKJICHUE YaCTH YKCJIa U YUCJIA 110 €r0 YacTH;

e pemiath 3a/la4u pa3HBIX THMOB (Ha paOOTy, HAa MOKYIKHU, HA JBI)KCHUE), CBS3BIBAIOIINX TPH
BEJIMYUHBI, BBIJICATH OTH BEJIMYUHBI U OTHOIIECHUS MEXIy HUMH,

® HAaxXOJWTh MPOIEHT OT YKCIIA, YUCIIO IO MPOIIEHTY OT HEro, HAXOIUTh MPOIIEHTHOE OTHOIIIEHUE
JIBYX YUCEN, HAXOAUTh MPOLEHTHOE CHUYKEHUE WIINA MPOIIEHTHOE MOBHIIIIEHUE BEJIMYUHBL;

® penaTh HECIOXKHBIE TIOTUUECKHUE 33]]a4l METOJIOM PACCYKACHUI.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

® BBIJIBUTATh THUIOTE3bl O BO3MOXHBIX TMPEIETHHBIX 3HAYCHHSIX HCKOMBIX BEJIIMYWH B 3aJ1a4e
(menatb NPUKUIKY)
Harasanasi reomerpus
I'eomeTpuuyeckue GpuUrypsl

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHATUAMH: (UTypa, TOYKA, OTPE3OK, MpsMmas, Iyd,
JIoOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYrOJIbHUK M YETBHIPEXYTOJbHUK, TPSIMOYTOJBHHUK W KBajpar,



OKPYKHOCTb M KpYT, IPSMOYTOJIbHBIN Mapauienenunes, kyo, map. M3o00paxars n3ydaemsle GUrypsl ot
PYKH U C IOMOILBIO JINHEUKHU U LUPKYJIA.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® pemlaTh NPAaKTUYECKUE 33/1a4M C IPUMEHEHUEM NIPOCTEHIINX CBOUCTB QUTyp.
H3mepenus u BbIYMCICHUSA

® BBINOJIHATH U3MEPEHUE JUIMH, PACCTOSIHUM, BEIMYHUH YIJIOB, C TOMOLIBI0 MHCTPYMEHTOB JUIS
U3MEPEHUM JJIUH U YIJIOB;

® BBIYUCIIATH IUIOLAAN IPAMOYTOJIbHUKOB.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® BBUHCIATH PACCTOSAHMS HA MECTHOCTHM B CTAHJAPTHBIX  CUTyalUsX, IUIOIIAIU
IIPSIMOYTOJIBHUKOB;

® BBINOJHATH MPOCTEHIINE TOCTPOSHUS U U3MEPEHUSI HA MECTHOCTH, HEOOXOAUMBIE B PEeaTbHOM
KU3HU
Hcropus MaTeMaTUKHU

® OIMCHIBAaTh OTJEJIBHBIE BBIJAIOIINECS PE3YIbTATHI, IOJYYCHHBIE B XO/J€ Pa3BUTHS MATEMATHKHU
KaK HAYyKH;

® 3HATh IPUMEPBl MATEMATHUYECKUX OTKPBITUM M UX aBTOPOB, B CBA3U C OTCUECTBEHHOW U
BCEMUPHON UCTOpUEN

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH B 5-6 Ki1accax (s odecnevyeHHs1 BO3MOKHOCTH
yCHEHOr0 MPO10/I:KeHHs1 00pa30BaHUsI HA 6A30BOM M YIJIY0JEHHOM YPOBHSIX

9J1eMeHTBI TCOPUH MHOKECTB U MaTeMaTH4YeCcKoil JOruKH

L4 Onepupoeamb NOHAMUAMU.,  MHOICECMEBO, XAPAKMEPUCMUKU MHOIMcecmea, JIJ1emMeHm
MHOJCecmea, nycmoe, KOHevHoe u beckoneunoe MHOIHCECME0, l’lO()MHODfC@Cm@O, I’lpMHCld]l@JfCHOCWlb,

° onpedeﬂﬂmb npuHaaﬂe.DiCHOCn’Ib ajemenma MHOIHceCcmaey, o0bveounenuo u nepece4yeHuro
MHOOMHCECMEB,
3a0a6amb MHONCECNEO C NOMOWbIO NEPEHUCTCHUS ITIEMEHMOE, CTIOBECHO20 ONUCAHUA

B noBceHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  pacno3Hasams 102U4eCcKU HeKOppeKmHubvle 8blCKA3bIBAHUSL,

® CcmMpoums YenouKUu YMO3aKIoUeHUll Ha OCHO8e UCNONb308AHUSL NPABUT TOSUKU
Yucna

o Onepuposamv NOHAMUAMU. HAMYPATLHOE YUCTO, MHONCECMBO HAMYPATbHBIX YUCET, Yen0e
YUCTIO, MHOJCECMB0 UeblX uucel, O0ObIKHOBeHHAs OpoOb, OdecamuuHnas Opobb, CMEUaHHoe YUCIOo,
PAYUOHANbHOE — YUCIO, MHONCECMBO DAYUOHATILHBIX —YUCEN, 2eOMempudecKkas uHmepnpemayus
HamypanbHbliX, Yeavlx, payuoHaIbHbIX,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

®  GLINONHAML BLIYUCAEHUS, 6 MOM YUcle C UCHONb308AHUEM NPUEMOE PAYUOHATLHBIX
gblulUCIeHUl, 000CHO8bIBAMb ANOPUMMbL BbINOJIHEHUS OeUCM UL

®  ucnoavzosamsv npusHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npouszgedenus
yycesn npu GbINOIHEHUU BbIYUCTICHUL U peuleHUlY 3a0ay, 000CHO8bI8AMb NPUSHAKU OETUMOCTIU;

®  GLINOJIHAMb OKPY2IeHUE PAYUOHANHBIX YUCETl C 3A0AHHOU MOYHOCMbBIO,

®  Ynopsao0ouUBamsb YUCIA, 3ANUCAHHBLE 8 BUOE OOLIKHOBEHHBIX U 0eCAMUUHBIX OpOoOell,

e naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuwteHuu 3a0a.

®  onepuposamv NOHAMUEM MOOYIb YUCILA, 260MEMPUYECKAsl UHMEPRPeMAayusi MO0y YUCIA.
B noBceHeBHO KU3HM ¥ TIPU U3YYEHHHU APYTUX MPEIMETOB:

®  NpUMeHAMb NPABUNA NPUOTUINCEHHBIX BLIYUCTEHUL NPU peueHUU NpaKkmudyecKux 3a0ad u
peweHuu 3a0ay 0pyeux yueoHulX npeomemos;

®  BLINOIHAMb CPABHEHUE Pe3VIbMAMO8 GbIYUCIEHUL NPU PeUuteHUU NPAKMUYECKUX 3a0ay, 8 MoM
yuycne npudIUNCEHHbIX BbIYUCTICHUT,



®  COCMAasnAmb YUCIOBbLE GLIPAICEHUS U OYEHUBAMD UX SHAYUEHUS NPU PeueHUU NPaAKmu4ecKux
3a0ay u 3a0a4 U3 Opyeux y4eOHvix npeomMemos;
YpaBHeHHsI M HEPABEHCTBA
Onepuposams NOHAMUAMU. PABEHCMEO, YUCTI0B0€ PABEHCMBO, YPABHEHUe, KOPEeHb YPAGHEHUS, peuleHue
VPasHeHUsl, YUCI080€ HePaBeHCmME0
CTaTHCTHKA U TeopHs BEPOSITHOCTEH

e Onepuposamv nOHAMUAMU. CMOAOUAMble U KpPY2Oo8ble Ouazpammbvi, mabauybl OAHHBIX,
cpeonee apugmemuueckoe,

®  uszsneKams, UHGOpMaAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUACDAMMAX

® cocmasnamv madauYysbl, CMpoOUms OUASPAMMbL HA OCHOBE OAHHBIX.
B noBceHeBHO KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

®  u38TIEKAMb, UHMEPNPEMUPOBAMb U NPeodpPA306bl6aMb UHGOPMAYUIO, NPEOCMABIEHHYIO 6
maobauyax u Ha OUazpammax, ompaxdcarowyro C80UCMEAd U XapaxKmepucmuky pedibHblX Npoyeccos u
A6neHul
TexcToBBICE 3a729UH

e  Pewamv npocmvle u CIL0JCHbIE 3a0aYU PA3HLIX MUNOS, A MAKJHCE 3a0ayu NOBbIULEHHOL
mpyoHOCmu,

®  UCnob308amMb pasHvle KPAMKUE 3aNUCU KAK MOOelUu MeKCMO8 CIONCHbIX 3a0ay Ois
NOCMPOEHUs. NOUCKOBOLUL CXeMbl U peuleHUsl 3a0ay;

®  3HamMb U NpUMeHAMb 00a cnocoba NoucKa peulerus 3a0ay (0m mpeboeanuss K yCio8uio u om
VCA08UsL K mpebo8anuio);

®  MOO0enuposams paccyicoeHus npu NoUcke peueHus 3a0ad ¢ NOMowbo epagh-cxemvl;

®  BbIOeNAMb YMANbL PeUeHUsl 3a0aYU U COOEPICAHUE KANCO020 dIMAand;

®  UHMEpPnpemuUpo8aAmMsb BbIYUCIUMEbHBIE Pe3yIbmamyvl 6 3a0aue, UCC1e008amb NOLYYEeHHOe
peuienue 3a0a4u;

®  QHATU3UPOBAMb BCEBO3MONCHBIE CUMYAUUU B3AUMHO20 PACNOJIONCEHUS 08YX 00BEKMOo8 U
U3MeHeHUe UX XAPAKMepUcCmuKx npu COBMEeCMHOM OBUMNCEHUU (CKOpOCMb, 8peMs, paccmosuue) npu
PpeuweHuu 3a0ay Ha 08udiceHue 08yX 00beKmMos8 KaKk 8 00HOM, MAK U 8 NPOMUBONONONCHBIX HANPABTIEHUSX,

®  UCCne0o8amsv BCEBO3MONCHbIE CUMYAYUU NPU peueHuu 3a0aiy Ha O8udiceHue no peke,
paccmampusams pasHvle CUCmeMbl OMCYEma,

®  pewams pasHOOOPA3HbLLE 3A0aYU KHA YACMUY,

®  pewamsb U 000CHOBbLIBAMb C80€ peuleHue 3a0ay (8bl0eNsmb MAMeMamuyecKylo 0OCHO8Y) Ha
HAX0JicOeHUe Yacmu Yucia U Yucia no e2o 4acmu Ha OCHO8e KOHKPEMHO20 CMblCla Opoou;

®  0co3Hasamv U O0OBACHAMb UOEHMUYHOCMb 3A0a4 PA3HBLIX MUNO0S, CEA3bI8AIOWUX MPU
BeUYUHBL (HA pabOoOmy, HA NOKYNKU, HA OBUMNCEHUE), 8blOeNAMb IMU BEIUYUHbL U OMHOUEHUS MENCOY
HUMU, NPUMEHAMb UX NPU peuenuy 3a0ai, KOHCMPYUposams cooOCmeeHHble 3a0ayu YKA3aHHbIX MUNOE.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  gblOeNAMb NPU peleHUl 3a0a4 XapaKmepucmuKky paccmMampusaemor 8 3aoaie cumyayuu,
OMIUYHBIE OM PEalbHbIX (e, Om KOMOPbIX aOCmMpazuposanucs), KOHCMpyupo8ams Hogvle CUMyayuu ¢
VUEMOM IMUX XapaKmepucmuk, 8 YdCmHOCMU, NPU peuleHul 3a0a4 HA KOHYEeHMpayuu, yYumoléams
NJIOMHOCMb eujecmsd;

®  pewamb U KOHCMPYUPOBAMb 3a0A4lU HA OCHOBE PACCMOMPEHUs. PEalbHbIX CUMyayuil, 8
KOMOPbIX He mpedyemcs MOYHbIU GblYUCTIUMENbHbIU Pe3)Ibman,

®  pewams 34044l HA OBUNCEHUE NO peKe, PACCMAMPUBASL PA3HbLE CUCEMbL OMCYemd
Haruasanas reomerpus
I'eomeTpuuyeckue Gpurypsl

e Onepuposamv noHamuamMu ¢uaypa, mouyka, Ompe3oK, HpAMas, Jay4Y, JOMAHAs, VoI,
MHO20Y20/IbHUK, MPEY20IbHUK U YeMbIPEXY20IbHUK, NPAMOY2ONbHUK U K8AOpAam, OKPYHCHOCMb U KpVe,
NPAMOY20IbHbLI NApaielenuneo, Kyo, npusma, wap, NUpamuod, YuiuHop, KOHyc,

®  u38IEeKAmMb, UHMEPNPEMUPOSAMsb U NPeodpa308biéams UHGOPMAYUIO O 2e0MemPUUECKUX
duzypax, npedcmaesnieHHyI0 Ha YepmedxnCcax



®  uz06padcams uzyuaemvie Queypbl Om pyKu u ¢ NOMOUWbIO TUHEUKU, YUPKYIA, KOMNbIOMEPHbIX
UHCMPYMEHMOS.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  pewamb npakmuyeckue 3a0aqu ¢ npUMeHeHuemM nPOCmeuuux ceoucme ueyp
N3mepenus u BbIYMCICHUS

®  BLINOAHAMb UMeEpeHUe ONIUH, PACCMOAHUL, BETUUH Y2ll08, C NOMOUWbIO UHCMPYMEHMO8 Ol
UMepeHuti ONUH U yenos;

®  BLIYUCTAML  NAOWAOU  NPAMOY20JbHUKOS,  K8AOpamos,  00bEMbL  NPAMOY20]IbHbIX
napanienenuneoos, Kyoos.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX PEIMETOB:

®  BLIYUCTAMb PACCMOAHUSA HA MECMHOCMU 8 CIAHOAPMHBIX CUMYAYUSAX, NIOWAOU YUACKO8
NPAMOY20NbHOU POPpMbL, 00BLEMBL KOMHAM,

®  GLINOIHAMb NpOCMelule NOCMPOEHUs HA MECMHOCMU, He0OX00UMbLE 8 PealbHOU HCUSHU,

®  oyeHusamv pasmepvl peaibHbIX 00BEKMOE OKPYIHCAIOWE20 MUPa
Hcropusi MaTeMaTUKH

. Xapakmepuz068amu 6K1A0 8bIOAIOWUXCA MAMEMAMUKOE 8 PAZEUMUE MATNEMAMUKU U UHbLX
Hayy4HbIX 0Oaacmell
DJIeMeHThI TeOPHH MHOKECTB M1 MATEeMaTH4eCKOH JIOTUKH

e OmnepupoBath Ha 0a30BOM YpOBHE TMOHATUSMHU: MHOXKECTBO, JJIEMEHT MHOKECTBA,
IIOJIMHO>KECTBO, IIPUHAJIEKHOCTB;

®  33/1aBaTh MHO)KECTBA IIEPEUUCIICHUEM UX JJIEMEHTOB;

® HaXOJUTh llepecedeHue, 00beIMHEHNE, TOAMHOXKECTBO B IPOCTEHIINX CUTYALUX;

e omepupoBaTh Ha ©0a30BOM YpOBHE TOHATHSAMM: OHNpEIENCHHe, aKCUOMa, Teopema,
JI0Ka3aTelIbCTBO;

® [IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI AJIsl MOJATBEPKHEHNSI CBOMX BBICKA3bIBAHUI
B noBcexHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:

®  1CIOJIb30BaTh rpapuuecKoe MpeICTaBICHUE MHOXKECTB JUIsl ONMCAHUS PEATIbHBIX MPOLECCOB
U SIBIIEHUH, IPU PELIeHNH 33/1a4 IPYTUX Y4eOHbIX IPEIMETOB
Yucaa

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHATHSAMHU: HATypajbHOE YHCIO, II€JI0€ YHCIIO,
OOBIKHOBEHHAs 1po0b, AecCATUYHAs ApoOb, CMELIaHHas Ipo0b, pallMOHAILHOE YUCIIO0, apU(PMETHIECKUN
KBaJPaTHBIN KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YUCEI U NPABUJIA JEHCTBUN IPU BBIIIOJHEHUH BBIYUCIICHUM;

®  WCIOJIb30BaTh MPHU3HAKK JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUH BBIYMCICHUM
pELIEHNN HECIIOKHBIX 3a]1a4;
BBITIOJHATH OKPYIJIEHHE PAllMOHAIBHBIX YUCENl B COOTBETCTBUU C IIPAaBUIIAMY;
OLICHMBATh 3HAYEHUE KBAJPATHOIO KOPHS U3 MOJOKUTEIBHOTO LIENOr0 YHCIIa;
pacro3HaBaTh PAllMOHAIBHBIE U HPPALlMOHAIBHBIC YHCIIA;

e  CpaBHUBATh YHCIIA.
B noBcenHeBHOM KU3HM M NIPH U3YYCHHHU APYTUX NPEIMETOB:

®  OLIEHUBATh PE3Y/IbTATHI BBIYMCICHUI NIPY PEILICHUU NPAKTUYECKUX 3a/1ay;

e  BBINOJIHATH CPABHEHME YHCEIl B PEATIbHBIX CUTYaLUX;

®  COCTaBJIATH YMCIIOBBIE BBIPAXKEHUS NPU PELICHUM MPAKTUYECKUX 3a/1ad U 3a7ad U3 JAPYrux
y4eOHBIX TIPEIMETOB
ToxnecTBeHHBIE IPe0Opa3oBaHusA

e BrmonHATE HeECHOXHBIE TPeoOpa3oBaHUS Ui BBIYMCICHUS 3HAUYCHHH YHCIOBBIX
BBIPAKCHUH, COACPKAILUKUX CTCICHU C HATypalbHBIM ITOKA3aTEIEM, CTEIIEHH C LEJIbIM OTPULIATEIBHBIM
II0KAa3aTeNeM;

e  BBHINOJHATH HECIOXHbIE NpPeoOpa3oBaHUS LEJBIX BBIPAKEHHUI: pacKpbhIBaTh CKOOKW,
MPUBOANUTH OAOOHBIE CaraeMeble;



®  UCHOJB30BaTh (HOPMYIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT CyMMBbI, KBaJpaT pa3HOCTH,
Pa3HOCTb KBAJPATOB) ISl YIIPOILIEHUS BBIYUCIICHUN 3HAUYCHUN BBIPAKCHUIA;

®  BBINOJHATH HECIOXKHBIE MPEoOpa3oBaHMs APOOHO-TMHEHHBIX BBIPAKEHUH M BBIPAXKEHUH C
KBaJIpaTHBIMU KOPHSIMH .

B noBcenHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:

®  [IOHUMMAaTh CMBICJI 3alIMCH YKCJIa B CTAHJAPTHOM BUJIE;

e  omepupoBaTh Ha 6230BOM YPOBHE IMOHATHEM «CTaHIAPTHAS 3aIIMCh YHCIIa»
YpaBHeHHsI M HEPABEHCTBA

e  OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHIMH: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, YPaBHEHUE,
KOPEHb YPAaBHEHUS, PELLICHUE YPABHEHMSI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELIIEHUE HEPABEHCTBA;

®  [IPOBEPATH CIPABEIIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEWHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASIIMECS K IMHEWHBIM;
peliaTh CUCTEMbl HECIIOKHBIX TMHEHHBIX YpaBHEHUN, HEPABEHCTB;

MIPOBEPSTH, SIBISIETCS JIM JAHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEpaBEHCTBA),

peuiaTh KBaJipaTHble ypaBHEHUS M0 (GopMylie KOpHEH KBaJpaTHOTO YPaBHEHUS;
e 1300paXkaTh pPELICHUS HEPABEHCTB M UX CUCTEM Ha YHCIIOBOU MPSIMOH.

B noBcexHeBHON KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  COCTaBJIATH U pelIaTh JIMHEWHbIE YPAaBHEHUS MPU PELICHUU 3a]a4, BO3HUKAIOLIUX B JAPYruX
y4eOHBIX MpeaMeTax
DyHKIUH

®  HAxOJUTh 3HaYeHHE (PYHKLUU IO 33JaHHOMY 3HAUEHUIO ApIyMEHTAa;

®  HaxOJUTh 3HAYEHHUE apTyMEHTA MO 33JaHHOMY 3HAYCHUIO (YHKIINH B HECIIOXKHBIX CUTYAIUIX;

®  OmpeleNsITh MOJIOKEHNUE TOUKH M0 €€ KOOpAWHATaM, KOOPAMHATHI TOUKH MO €€ MOJIOKEHUIO
Ha KOOPJIMHATHOM TJIIOCKOCTH;

e 10 TpaduKy HAXOAWUTh OOJACThb OMNPEJEIICHUS, MHOXECTBO 3HAY€HUH, HyIu (QYHKIUH,
MPOMEKYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKH BO3PACTaHUs M yObIBaHUS, HAauOOJNblIee U HaUMEHbLIIee
3HaYeHUs QYHKIINH;

e  CTpOUTh IpadvK JUHEHHON (YHKINY;

® [pOBEpATh, SABISAETCS JHM JAAHHBIM Tpaduk TpapukoM 3aJaHHOW (QYHKUMM (JIMHEHHOM,
KBaJIpaTUYHOM, 0OpaTHON MPOMOPLUOHATIBHOCTH);

e  omnpenensaTh NpuOINKEHHBIE 3HAYEHUSI KOOPAUHAT TOUYKH NepecedeHus TpapuKkoB (QyHKIMIA;

e onepupoBaTb Ha 0a30BOM YypOBHE MOHATHUSMHU: IOCIEIOBATEIBLHOCTb, apU(pMeTHUECKas
Iporpeccusi, reoMeTpudecKas porpeccus;

e  pemarh 3aJjaud HAa IPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITh IMOJIy4€H HEIOCPEICTBEHHBIM
nmoAcu€éToM 0e3 mpuMeHeHus popmyiL.

B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

®  UCMOJB30BaTh rpaUKU peabHBIX MPOIIECCOB U 3aBUCUMOCTEH ISl ONIPEIeIIEHUS UX CBOWCTB
(HauOonpllie M HAUMEHbIIWE 3HAYEHMs, NPOMEXKYTKH BO3pacTaHus U YyObIBaHUSA, o01acTu
MIOJIO)KUTEIBHBIX U OTPULIATENIBHBIX 3HAYEHUH U T.11.);

®  UCMOJb30BAaTh CBOWCTBA JIMHEHHON (QYHKIMHM U ee TpauK MpU PEIIeHUH 33134 U3 JAPYTUX
Y4eOHBIX TIPEIMETOB
CTaTHCTHKA M TEOPHs BEPOSITHOCTEH MOCTABUTH MOCJIE TEKCTOBBIX 3a/1a4, KAK C COACPKAHUM.

e lIMmeTp mpeincTaBIEHME O CTATUCTHMYECKHUX XapaKTEPUCTUKAX, BEPOSTHOCTH CIy4alHOTro
COOBITHS, KOMOMHATOPHBIX 3a/1a4yax;

e pemath MNpocTellIre KOMOWHATOpHBbIE 3aJauyd METOJIOM IMPSIMOrO U OPraHU30BAaHHOTO
nepedopa;

®  [PEICTaBIATH JaHHBIC B BUJE TAOIUII, JUArpaMM, rpauKoB;

e  ynuTaTh HHGOPMAIIHIO, IPEICTABICHHYIO B BHJIC TaOIHUIIbI, TUArPaMMBbI, Tpaduka;

®  OmpeleNsITh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKN YHCIOBBIX HA0OPOB;

®  OIEHUBATh BEPOSATHOCTb COOBITHS B MPOCTEUIINX CIydasiX;



®  UMETh MPEJCTABICHUE O POJIH 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBJICHUSX.
B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:

®  OLEHUBATh KOJMUYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM I1epedopa;

®  UMETh MPEJCTABICHUE O POJIH MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHH;

®  CPaBHUBATb OCHOBHBIC CTATUCTUYECKHUE XaPAKTEPUCTUKH, IIOJIyYEHHBIE B IIPOLIECCE PEILICHUS
IIPUKJIAIHON 3a/1a4M, U3YYCHHs] PEAJIbHOTO SIBJICHMUS,

®  OLIGHUBATh BEPOATHOCTb PEAJIbHBIX COOBITUH U SIBICHUM B HECIOKHBIX CUTYALHIX
TexkcroBble 3a1a4U

e Pemrars HeCJIOXKHBIE CIOKETHBIE 33/1a4M Pa3HbIX THIIOB Ha BCE apU(PMETUUYECKHE ACHCTBUS;

®  CTPOWUTH MOJENb YCIOBHA 3afauydl (B BHJIE TAaOIHIIbI, CXEMbI, pUCYHKA WM YpaBHEHHS), B
KOTOPOM JJaHbl 3HAYECHUS ABYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMUUH, C LIEJIbIO IIOMCKA PEIICHUS 3a0a4H;

®  OCYIIECTBIATH CIIOCOO IMOMCKAa PELICHUs 3aJayd, B KOTOPOM PAacCyXIEHHE CTPOUTCS OT
yCJIOBHUSA K TpeOOBaHUIO UM OT TpeOOBAaHMUS K YCIOBUIO;

®  COCTaBJIATH IIJIaH PEIICHUs 3a/1a4H;

e  BBIJCIATH ATAlbl PELICHUS 3a/1a4HU;

®  MHTEPIPETUPOBATH BBIYMCIUTENBHBIE DPE3yJIbTaThl B 3aJade, HCCIENO0BAaTh IOJIYyYEHHOE
pellIeHne 3a1a4u;

e  3HaTh pa3jIM4MUe CKOPOCTEH 0OBEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKU;

e  pelIaTh 33/1a4M HAa HAXOKJIEHUE YaCTH YMCJIa M YHUCIIA 110 €T0 YacCTH;

e  pelarh 33Ja4M Pa3HbIX TUIIOB (HAa pabOTy, HA MOKYIIKH, HA IBUKEHUE), CBS3BIBAIOLINX TPH
BEJINYUHBI, BBIJIEIIATH 3TH BEJIMYMHBI U1 OTHOLICHUS MEX1Y HUMHY;

®  HAXOJUTh IPOLEHT OT YUCIIA, YUCIIO IO IIPOLIEHTY OT HEr0, HAXOAUTh IIPOLIEHTHOE CHUKECHUE
WM NIPOLIEHTHOE MOBBIILIEHUE BEINYNHBIL;

e  pELIaTh HECIOKHBIE JIOTHYECKUE 3a/1a4U METOJIOM PACCYKICHUM.
B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPeIMETOB:

e  BBUIBUIaTh 'MIIOTE3bl O BO3MOJKHBIX ITPEACIBHBIX 3HAYEHHUSIX MCKOMBIX B 3a7a4€ BEIUYUH
(tenaTh NPUKUAKY)
Hcropust MaTeMaTHKH

e OmnuchiBaTh OTAENIbHBIE BBIIAIONIMECS PpE3YyIbTAThl, IOJIYYEHHbIE B XOJ€ Ppa3BUTHUS
MaTE€MaTHUKU KaK HayKH;

e 3HATHh NPUMEPHl MAaTEMAaTUYECKUX OTKPBITMM M UX aBTOPOB, B CBA3U C OTEYECTBEHHON U
BCEMHUPHOHN UCTOPHUEH;

e TIOHMMAaThb POJIb MATEMATUKU B pa3BuTuu Poccuu
MeToabl MaTEMAaTHKH

e Brpibupare mnoAXONAUIMI M3yYEHHBIH METON JJIi PEIIEHUH M3YUYEHHBIX THUIIOB
MaTeMaTUYECKUX 3a/1a4;

e [IpuBoaurs  mIpHUMEpPHl  MATEMaTUYECKUX  3aKOHOMEPHOCTEH B OKpYKaroUIel
JNEUCTBUTEIBHOCTH U MPOU3BEACHUAX HCKYCCTBA.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUThCA B 7-9 Ki1accax 1Jis o0ecriedeHHs] BO3MOKHOCTH
YCHEIIHOI0 MPOA0JIKeH!sI 00pa3oBaHusi HA 0a30BOM M yIIy0JI¢éHHOM YPOBHSIX

9J1eMeHTBI TCOPHHU MHOXKECTB U MAaTeMATHYECKOH JJOTHKH

L4 Onepupoeamb NOHAMUAMU. onpedeﬂeﬁue, meopema, akcuoma, MHOIHCECHEBO,
XapakmepucmuKku MHodcecmed, 3J1eMEeRm MHoaHcecmeda, nycmoe, KOHedHoe U beckoneunoe MHOIMHCECN B0,
l’lOdMHODfCECWl@O, npuHClaﬂe.?fCHOCmb, 6KJIIOY€HUE, pABEHCNBO MHOJMCECMEB,

L4 I/l306pa.?fCCZH’Ib MHOdHCeCmea U ONHOUEHUE MHONHCECNB C NOMOULbIO KPY208 91/7]16]761;

L4 onpedeﬂﬂmb npuHadﬂeofawcmb jemenma MHOoIHcecmay, 00veouHenuo u nepecedyeHuro
MHOOMHCECMB,

® 3a0a6amb MHONCECME0 C noMowbIoO nePEeHUCNIEeHUA dTIEMEHM 06, CI0BECHO20 ONUCAHUAL,



®  onepupoeamv NOHAMUAMU. 6bICKA3bIGAHUE, UCTMUHHOCMb U JIOHCHOCMb BbICKA3bIBAHUS,
ompuyanue 6blCKA3bl8AHUU, ONepayul HAo BbICKA3LIGAHUAMU. U, UIU, He, VCIOBHble BbICKA3bIBAHUS
(umnauxayuu);

®  CMpoUmMb GbICKA3bIBAHUSA, OMPUYAHUSL BbICKA3LIBAHUIL.

B noBceiHeBHOM KU3HM U TIPH U3YYEHUH JPYTUX MPEIMETOB:

®  CcmMpoums YenouKy YMO3AKIIOUEeHUL Ha OCHOBE UCTIOIb308AHUSA NPABUIL IO2UKU,

®  UCNONB308AMb MHONMCECMBA, ONEPAYUU C MHONCECMEAMU, UX epaduiecKkoe npedcmasieHue
0151 ONUCAHUS PEATbHBIX NPOYECCOB U SIGTIeHULL
Yucaa

e Onepuposame NOHAMUAMU: MHONCECMBO HAMYPATbHLIX YUCEN, MHONCECMBO YelblX Yucel,
MHOJICECBO  DAYUOHALHBIX YUCE], UPPAYUOHATbHOE HYUCLO, KBAOPAMHBIU KOPEHb, MHOICECMBO
OelicmeumenbHblX Yucell, 2eoMempuyecKas UHMepnpemayus. HamypaibHulX, YeavlX, PAyUuOHAIbHLIX,
OeticmeumenbHbIX Yuces,

®  NOHUMAMb U OOBACHAMb CMBLCT ROZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCLA,

®  GLINOJHAMb GLIYUCACHUS, 6 MOM HUCLEe C UCHOAb308AHUEM NPUEMOE DAYUOHATLHBIX
B8bIYUCIEHUTL,

®  BLINOIHAMb OKPY2IeHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCLA,
npeocmasisims pAyUOHAIbHOE YUCIO 8 BUOe 0eCMUYHOU OpoOU
VIOPAO0UUBAMb YUC/LA, 3ANUCAHHbBLE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpooU,
nHaxooums HOJ/[ u HOK uucen u ucnoiv3o8ams ux npu peuieHuu 3a0au.

B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  npuUMeHAMb NPAsUNd NPUOTUINCEHHBIX BLIYUCTEHUL NPU peueHuU Npakmuyeckux 3a0ad u
peueHuu 3a0a4 Opyaux yueOHvlX npeomemos,

®  BLINOIHAMb CPABHEHUE Pe3VIbIMAMO8 GbIYUCIEHUL NPU PelleHUU NPAKMUYECKUX 3a0ay, 8 mom
yucne nPUOIUINCEHHBIX GbIYUCTCHUIL,

®  COCMAGIAMb U OYEHUBAMb YUCLOBbIE BbIPANCEHUS NPU PEUEHUU NPAKMU4ecKux 3a0ad u
3a0a4 uz opyaux y4eOHuLX Npeomemos,

®  3aNUCLIBAMb U OKPY2TAMb YUCTOBblE 3HAUEHUS PEeANbHbIX 8EIUYUUH C UCTIONIb308AHUEM PAZHBIX
cucmem uzmepenust
ToxnecTBeHHbIE IPe0Opa3oBaAHUA

e  Onepuposamb NOHAMUAMU CMENEHU C HAMYPALbHLIM NOKA3amenem, CMmeneHu ¢ yeabim
OmpUYamenbHuiM NOKA3amenem,

®  GLINOIHAMb NPeoOPA30BAHUS. YEIbIX BbIPANCEHUL: OeliCMEUsl ¢ 0OHOUIeHAMU (CLOJCeHuUe,
BbIUUMAHUE, YMHONCEHUE), OUCMBUSL C MHO2OUICHAMU (CNIOJICEHUe, BbIUUMAHUE, YMHONCEHUE),

®  BLINOIHAMb PA3NONCEHUE MHO2OUNECHO8 HA MHONCUMENU OOHUM U3 CNOCODO08: GblHeCeHUe 3d
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYTL COKDAUWEHHO20 YMHONCEHUSL,

®  gvidenamv K8aAOpam CymMmbl U pA3HOCMU OOHOUIEHO8,

®  PacKIao0bIBaAmMsb HA MHONCUMENU KBAOPAMHBIL MPEXUTIeH,

®  BLINOIHAML  NPeoOPA308AHUS  BBLIPANCEHULL,  COOEPHCAWUX — CMEeNeHUu ¢ YeablMu
OmMpUYamenbHeIMU NOKA3AMeNAMU, NePexooums om 3anuUcu 6 8ude cmenenu ¢ yeavimM OmpuyamenbHbim
noxazamesnem K 3anucl 8 guoe opoou,

®  BLINOIHAMbL NPeoOPa308anus OPOOHO-PAYUOHAILHLIX BbIPANCEHUN. COKpauwjeHue opooell,
npugedenue ancedpauieckux Opobell K o0weMy 3HAMeHamenio, ClOJdCeHue, YMHOJdNCeHuUe, OeleHue
aneebpauyeckux opooell, 8o3gedeHue areeopauieckol 0poou 8 HAMypPaIbHyIO U Yeayio OMPUYAmMeibH)I0
cmeneHby;

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHUL, COOEPHCAUYUX KBAOPAMHbIE KOPHU,

®  guidenamsv Keaopam CYMMbl UAU PA3SHOCMU O8YYIEHA 6 BbIPANCEHUAX, COOePHCAUJUX
K6aopammubvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYEeHHH JPYTUX MPEAMETOB:



®  BLINOIHAMb NPEOOPA30BANU U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;

®  BLINOIHAMbL NPeodPA308aAHUS. ANCeOPAUUECKUX BbIPAJICEHUNl NPpU peuleHuu 3a0ay Opyeux
VUeOHbIX npeomemos
YpaBHeHHsI M HEPABEHCTBA

o  Onepuposamv NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb YDAGHEHUs, peuleHue
HepaseHcmeda, pasHOCUIbHbIE YPABHEHUs, 001acmb ONpeoeleHUs YPasHeHuUs (Hepagencmed, CUCmembl
VPABHEHUIl UNU HEPABEHCMNB),

® pewams JUHElHble VYPAGHEHUs U YPABHEHUs, C80OUMble K JUHEUHbIM C NOMOWbIO
MOACOECMBEHHBIX NPE0OPA3Z0BANHULL,

®  pewamb K8AOpamHuvle YPAGHEHUs U VPABHEHUS, CB800UMble K KE8AOPAMHBIM C NOMOUBIO
MONCOeCMBEeHHbIX NPeobpPa3068aHUlL,

®  pewamsb OpOOHO-TUHELHbLE YPABHEHU,

®  pewambs npocmetiuiue UppaYUOHAIbHble YPASHEHUs 8UOA \/ f (X) =a, \/ f (X) = \/ g (x) ;

®  pewams ypasHeHus 8u0a x"=a ;

®  pewams ypagHeHUs cNOCcoOOM PA3NONCEHUsI HA MHOMCUMENU U 3AMEHbL NePEMEHHOLL,

®  UCNONL308AMb MEMOO UHMEPBAN08 Ol peuleHus Yeavlx U OpOoOHO-PAYUOHATLHBIX
Hepagencma,

®  pewams NUHElHble YPAGHEHUS U HePABEHCMBA C NaAPAMEeMpPamu,

®  peuams HeClONHCHblE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM;

®  peuams HeClONHCHbIE CUCEMbl TUHEIHbIX YPAGHEHULL C NaApaMempamu,

®  pewamv HEeCl0HCHbLE YPABHEHUS 8 YENblX YUCAX.

B noBceiHeBHOM KU3HM U NIPH U3YYEHHH APYTUX MPeIMETOB:

®  cocmasnams U peulams JUHeliHble U K8AOpammubvle ypaeHeHUs, YPABHEHUs, K HUM C800SAUUECS,
cucmemyl TUHEUHbIX YPAGHEHU, HepABeHCME NPU peleHuU 3a0ay Opy2ux y4eOHbIX npeomemos,

®  GLINOJIHAMb OYEHKY NpagoonoooduUs pe3yibmamos, NoaAy4aemvblx npu peulenuy JUHeUHbIX U
K8AOPAMHBIX YPAGHEHU U CUCTNeM JUHEUHbIX YPAGHEeHUll U HepA8eHCmE Npu peuleHuu 3a0ad Opy2ux
VUEOHBIX NPEOMEMO8,

®  gulOUpamb coomeemcmeylowjue YpasHeHus, HepaseHcmea UAU  uUx —cucmemsl, OJi
COCMAaBIeHUsi MamemMamuyecKol Mooenu 3a0aHHOU PeanlbHOl CUMYayuu Uiy NPUKIAOHOU 3a0aqu,

®  yMemb UHMEPNPEemuposams NOJLYYEHHbIU NPU peueHUuU YPasHeHus, HepaseHCmed Uil
cucmemvl pe3yibmam 6 KonmeKkcme 3a0aHHOU peaibHOU CUmyayuu Uil NPUKIaoHol 3a0ayu
DOyHKIUH

o Onepuposamv NOHAMUAMU. (DYHKYUOHANbHAS 3A8UCUMOCTb, (PYHKYUs, epadur @yHKyuu,
Cnocoowl 3a0anus QyHKYuU, apeymeHm u 3Hayenue QyHKyuu, oOIACmMb onpeoeneHuss U MHOICECMBO
3HaYeHul QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMBA, MOHOMOHHOCMb (QYHKYUU,
YEMHOCMb/HEUEMHOCMb DYHKYUU,

e cmpoumbs epaghuKku TUHENHOU, K8AOPAMUYHOU (DYHKYUL, 0OpAmMHOU NPONOPYUOHAILHOCTIU,

Qynxyuu euoa: y=a+%b, y=Vx,y=x, y=|x;

®  Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNONb308AMb NPeodpa308anus epagura Gyukyuu
y=f(x) ons nocmpoenus epapuxos pynxkyuii y = af (kx+b)+c;

®  CoCmaegnams YpPAagHeHus NPSIMOU NO 3A0AHHBIM YCI0GUSIM: NPOX0osujell yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX00Auell Yepe3 OaHHYI0 MOYKY U NAPALLelbHOU OAHHOU NPAMOU;

® uccredogamsv QYHKYUIo no eé epagpuxy;

®  HAXOOUMb MHONCECMBO 3HAYECHU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHONMOHHOCU
K8AOpAmu4Hou QyHKyuu,

®  onepuposamv  NOHAMUAMU.  NOCIE008AMENbHOCHb,  ApUpMemuyeckas  npocpeccus,
2e0MempUYEeCcKasl NPOcPecCusl,

®  pewams 3a0ayu HA APUGMEMUYECKYVIO U 2eOMEMPUYECKYVIO NPOSPECCUIO.



B noBceaHeBHOI1 ;KM3HU M IPU U3YYEeHHH IPYTUX MPEAMETOB:

®  ULIIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PEalbHYI0 3A8UCUMOCTb UIU NPOYecc No Ux
XapakmepucmuKkam,

®  UCNONL308AMb CBOUCMEA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU peueHUulU 3a0ay U3 opyeux
V4eOHbIX npeomemos
TekcToBBIC 321241

e Pewamb npocmvle U CLONCHbIE 3A0a4U PA3HLIX MUNOG, A MAKI’CE 3a0a4 NOBbIUEHHOU
mpyoHocmu,

®  UCnob308amb  pasuvlie KpamKue 3anuci KAk MoOelu MeKCMo8 CHONCHbIX 3a0ai O
nOCMpOeHUst NOUCKOBOLL CXeMbl U peuleHUs 3a0ay,

®  pazuams MoOelb MeKCma U MOOelb peuleHus 3a0adu, KOHCMpPYupo8ams K 0OHOU MOOeau
PeeHUss HeCOMHCHOU 3a0ayu pa3Hvle MoOeau MeKCma 3a0ayu;

®  3HamMb U NpuUMeHAMb 00a cnocoba noucka peutenus 3a0ay (0m mpebo8aHus K yCio8uio u om
VC08UsL K mpebo8anuio);

®  MOOeNUPOBAMb PACCYICOCHUSL NPU NOUCKE PEUUEHUs. 3a0a ¢ NOMOWDbIO epap-cxembl;

®  BbIOenAMb DMANbL peueHUs 3a0ayu U COOEPHCAHUe KAHCO020 IMand;

®  YMemb 8bIOUPAMb ONMUMATILHLIL MEMOO0 peuleHUs 3a0ayu U 0CO3HABAMb 8blO0p Memood,
PaccmMampusams pasiuitblie Memoobl, HAX00UMb PA3HbLE PEUeHUs 3a0adU, eCiu 03MONCHO,

®  AQHAMU3UPOBAMD 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  BLINOIHAMb PA3IUYHBIE NPEOOPA308AHUS NPEONONCEHHOU 3A0auU, KOHCMPYUPO8ams HOBble
3a0a4u u3 OAHHOMU, 8 MOM HUcie 0OpamHvle;

®  UHmMepNnpemMUpoO8ams BbIYUCIUMENbHbIE Pe3VIbMamsl 6 3a0aye, UCCIe008amsb NOLYYEHHOe
peuerue 3a0ayu;

®  QHAMU3UPOBAMb BCEBO3MONCHLIE CUMYAYUU B3AUMHO2O PACNONONCEHU O8YX 00BEKMO8 U
UBMEHEHUe UX XAPAKMEePUCMUK NPU COBMECTHOM OBUNCEHUU (CKOPOCMb, 6peMsl, PACCMmOsiHue) npu
PpeuweHuu 3a0ay Ha 08udiceHue 08yX 00beKmMos8 KaKk 8 00HOM, MAK U 8 NPOMUBONONONCHBIX HANPABTIEHUSX,

®  UCCTe008amb B8CEBO3MOJICHbIE CUMYAYUU NPU peuleHuUu 3a0ay Ha O8UdCeHUe No peke,
PAccMampusams pasHvle CUCHeMbl OMcYéma,

®  pewams pazHOOOPA3HbLE 3A0aYU KHA HACMUY,

®  pewams u 060CHOBbLIBANMD CB0E pPeuleHUue 3a0a (8blOeNsimb MAMEMAMUYECKYI0 OCHO8Y) Ha
HAXoxcOeHue 4acmu Yucid U Yucida no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLA OpooU;

®  0co3Hasamv U OOBACHAMb UOEHMUYHOCMb 3A0AY DA3HLIX MUN0S, CEA3bIEANWUX MPU
8eUUUHBL (HA pabOmy, Ha NOKYNKU, HA 0BUIICEHUE). BbLOEIAMb IMU BETUUUHBL U OMHOUEHUS MeHCOY HUMU,
NPUMEHSAMb UX NPU PeueHUU 3a0ay, KOHCMPYUpo8ams cOOCMEEHHble 3a0ay YKA3AHHbIX MUNO8;

®  grademsv OCHOBHbIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNLA8bl, KOHYEHMPayuu,

®  pewams 3a0a¥u HA NPOYEHMbl, 8 MOM YUCIe, CILONCHbIE NPOYEeHmbl ¢ 0OOCHOBAHUEM,
UCNONbL3YS pA3HBLE CROCOODI;

®  pewams n02utecKue 3a0ayu pa3HbLMU CNOCOOAMU, 8 MOM YUCTe, ¢ 08YMS OIOKAMU U C MpeMs
OI0KaAMU OAHHBIX C NOMOWBIO MAOTUY,

®  pewambs 3a0ayu NO KOMOUHAMOPUKE U MeOpUuU 8epPOAMHOCHEN HA OCHOBE UCHONb308AHUS
U3YUEHHBIX MeMO008 U 0OOCHOBbIBAMb PeuleHUe,

®  pewams HECNONHCHbLE 3a0a4U NO MAMEMAMUYECKO CIAmucmuKe;

®  061a0emb OCHOBHLIMU MEMOOAMU peuleHUs CIOHCEMHbIX 3a0ay: apugmemudecKkul,
aneebpaudeckull, nepebop 6apuaHmos, 2eomMempuieckull, paguueckull, npUMeHsAms UX 6 HO8bIX NO
CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.

B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHH JAPYTUX MPEIMETOB:

®  guidenamsb npu peuleHuu 3a0a4 Xapakmepucmuky paccmampueaemoll 6 3aoaie CUumyayuu,
OMIUYHBLE OM PEAbHBIX (e, OM KOMOPbIX aOCMpacuposaiucs), KOHCMpyupo8ams Hogble CUMmyayuu ¢
VUEMOM IMUX XapaKmepucmuk, 8 4dcmHOCMU, NPU peuleHulu 3a0a4 Ha KOHYEHMpayuu, yYumsoléams
NJIOMHOCMb eujecmsd;



®  pewamb U KOHCMPYUPOBAMb 3a0A4lU HA OCHOBE PACCMOMPEHUS DEalbHbIX CUMyayutl, 8
KOMOPbIX He mpebhyemcs MOYHbLU GbIYUCTUMENbHBIU PEe3VIbMam,

®  pewams 3a0auu HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCTEMbl Omcyemd
CrarucTuKa U TeOpUsi BEpPOSATHOCTE

e Onepuposamv nousmusMu: cmoirdyamvlie U Kpy208vle OUAPAMMbL, MAOIUYbL OAHHLIX,
cpedHee apugpmemuyeckoe, MeOUuana, HauboOIbULee U HaUMeHblUlee 3HAYEHUs 8bIOOPKU, PA3ZMAX 8bLOOPKU,
oucnepcusi U CmaHoapmHoe OMKIOHeHUe, CLyYaAlHas USMEHUUBOCb,

®  uzsneKamv UHpOpMaAyUI, NPEOCMAasIeHHYI0 8 MaAOIUYaAx, Ha OUAZPaMmMax, spapuxax;

® cocmasniams mabauysbl, CMPOUmMsd OUAPAMMBL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepupogamv NOHAMUAMU: (DAKMOPUAT YUCIA, NEPeCMAHOBKU U COYEMAaHUs, Mpey20ibHUK
Hackansa,

®  NPUMEHAMb NPABGUIO NPOU3BEOEHUs NPU PEUUEHUU KOMOUHAMOPHBIX 3a0a4;

®  onepupogamv  NOHAMUAMU:  CHYYAUHBIL  ONbBIM,  CAYYAUHBIL  6bI00p, UCHbIMAHUe,
eMeHmapHoe CayyanHoe coovimue (Ucxoo), Kiaccuyeckoe onpeoeienue GeposImHOCMU CYYAUHO20
cobvimusi, onepayuu HA0 CIVHAUHLIMU COOLIMUAMU,

®  npedcmasiams UHGOPMAYUIO ¢ NOMOWDBIO KpY208 Diliepa;

®  pewams 3a0a4u HA GbIUUCIEHUE GEPOIMHOCHU C NOOCHEMOM KOIUYeCmea 6aApUAHMO8 C
NOMOUWbIO KOMOUHAMOPUKU.

B noBce1HeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

®  u3GIEeKAMb, UHMEPNPEMmUposams U npeoobpasosvieams UHGOpMayuio, NPeocmagieHHyo 8
mabauyax, Ha OUAspaMMax, epapukax, ompaxcarowyro Ceoucmed U XapakmepucmuKkiu pedanrbHbIX
npoyeccos u sANeHuUll;

®  onpedenamv cmamucmuyeckue Xapakmepucmuxu 6bl100poK no mabauyam, Ouazpammam,
epaguxam, 8bINOIHAMb CPABHEHUE 8 3A8UCUMOCTNU OM Yellu PeuleHUs 3a0ayul;

®  OyYeHUBamb EPOIMHOCHb PEAIbHBIX COOLIMUL U A6TEHULL.
HcTopusi MaTeMaTHKHU

e Xapakmepuzosamuv 6K1A0 BbIOAIOWUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX
HayuHslx obracmet;,

®  NOHUMAMb Poib Mamemamuxu 6 pazsumuu Poccuu
MeTtoabl MATEMAaTUKH

e Ucnonv3ys uzyuennvie memoowvl, npo8ooUms 00KA3AMmMenbCme0, blNONHANMb ONPOBEPHCEHUE;

e Buibupambe uzyyeHnvie Memoovl U UX KOMOUHAYUU OJIA pelueHUs MamemMamudeckux 3a0auy,

®  UCNONBL308AMb MameMamuiecKue 3HaHus OJisl ONUCAHUS 3AKOHOMEPHOCMeEll 8 OKpYcarowel
OelicmeumenbHOCMuU U NPOU38e0eHUsX UCKYCCMBa,

®  npumenAmMb npocmeuuiue NpPoSPAMMHbIE CPeOCmed U INeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemvl NpU peulenuy Mamemamuieckux 3a0ay.
I'eomeTpuuyeckue Gpurypsl

e  OmnepupoBarh Ha 0a30BOM YPOBHE IMOHATHIMHU T€OMETPUIECKUX DUTYD;

e  m3BJICKaTh WH(OPMAIMIO O TEOMETPUYECCKUX (UTYpax, MPEJCTABICHHYIO Ha YepTeKax B
SIBHOM BUJIE;

® MPUMEHSTH IS PelIeHUs 3ajad reoMeTpuueckue (HaKkThl, €Cl yCIOBHUS MX MPUMEHEHHUS
3aJlaHbl B ABHOU (hopMme;

e  pemIaTh 3aJIa4YM Ha HaXOXJICHWE TEOMETPUICCKUX BEITUYHH 10 00pa3iaM MIH aTOPHTMAaM.

B noBce1HeBHOM KU3HHU M NIPH U3YYEHHH APYTUX NMPEIMETOB:

® CMOJNB30BaTh CBOWCTBA TEOMETPHUYECKHX (UTyp [Jisg pelieHus TUIOBBIX 3ajad,
BO3HUKAIOIINUX B CUTYaIUSIX MOBCEIHEBHOM KM3HHU, 3a/1a4 MPAKTUYECKOTO CONEPIKAHUS
OTHomeHust

e OmnepupoBaTb Ha 0a30BOM YypOBHE NOHSATHUSMH: paBEHCTBO (uryp, paBHble (UTYDBI,
PaBEHCTBO TPEYrOJIbHUKOB, MAPAIICIBHOCTh MPSAMBIX, HNEPIEHIUKYISIPHOCTh HPSIMBIX, YIJIbl MEXIY
MPSIMBIMU, TIEPIICHANKYIISP, HAKIIOHHAS, TTPOSKIIUS.

B noBceHeBHO¥ KU3HM M TIPM U3YYE€HHH APYTUX NMPeIMeTOB:



®  JCIOJI30BaThb OTHOILIEHHUs I pEUICHUS MPOCTEUINMX 3a1ad, BO3HMKAIOIIUX B peallbHOU
KU3HU
H3mepenus 1 BbIYMCICHUSA

e  BrINONHATH U3MEPEHUE IIIUH, PACCTOSHUN, BEJIMYUH YIJIOB, C IOMOIIbI) HHCTPYMEHTOB IS
U3MEPEHUM IIUH U YIJIOB;

®  [pUMEHATH (HOPMYJIBI IEPUMETPA, TUIOIMAAN U 00BEMA, TUIOMIAAN TIOBEPXHOCTH OTIACIBHBIX
MHOT'OTPaHHHUKOB IIPU BBIUUCIICHUAX, KOTJa BCE JaHHBIE HUMEIOTCA B YCIOBUH;

e npuMeHATb TeopeMmy Iludaropa, 06a3oBble TPUTOHOMETPUUYECKUE COOTHOUICHUS IS
BBIYMCIICHHS JJIMH, PACCTOSIHUM, IUTOIAJEN B POCTEUILINX CIydasiX.

B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTHX NPEIMETOB:

®  BBIYKCIATH PACCTOSHUSA Ha MECTHOCTU B CTAHJAPTHBIX CUTYaLUAX, IJIOIAAHN B IPOCTEHIINX
Cllydasix, IPUMEHSTh ()OPMYJIBI B IPOCTEHIIUX CUTYAIMAX B IIOBCEIHEBHON KU3HU
I'eomeTpuyeckue nocTpoeHus

e M300pakaTh TUMOBBIEC MJIOCKHE PUTYpBl U GUTYPHI B IPOCTPAHCTBE OT PYKH U C TOMOIIIBIO
MHCTPYMEHTOB.

B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEIMETOB:

®  BBINOJIHATH NPOCTEHILINE TOCTPOESHUS HA MECTHOCTH, HEOOXOMMBbIE B PeabHOMN KU3HU
I'eomeTrpuueckune npeodpazoBaHus

e  Crpouts purypy, CHMMETPUUHYIO JaHHOH (Urype OTHOCUTEIBHO OCH U TOUKH.

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPeIMETOB:

®  pacro3HaBaTh JIBUKEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;

®  pacro3HaBaTb CHMMETPHYHBIE (PUIYpPhI B OKPYKAIOILEM MHUPE
BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

e OnepupoBaTb Ha 0a30BOM ypOBHE MOHATHSIMU BEKTOP, CyMMa BEKTOpPOB, IMPOHU3BEICHUE
BEKTOpAa Ha YMUCJIO, KOOPIANHATHI Ha INIOCKOCTH;

e  omnpeleniaTh NPUONMKEHHO KOOPAMHATHI TOYKUM MO €€ M300paKCHUI0 Ha KOOPAMHATHOM
IIJIOCKOCTH.

B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

®  JCIOJIB30BaTh BEKTOPHI [UIS PEHICHWS MPOCTEMIIMX 3a7a4 Ha ONPEIEICHUE CKOPOCTH
OTHOCHUTEJIBHOTO JABUKEHUS
Hcropus MmaTeMaTUKH

e OmnuchBaTh OTACIBHBIE BBINAIOIIMECS PE3YJIbTAThl, IIOJIYYEHHBIE B XOJE€ Pa3BUTHS
MaTE€MaTHKHU KaK HayKH;

e 3HATh NPHUMEPHl MAaTEMAaTUYECKUX OTKPBITMM M UX aBTOPOB, B CBA3M C OTCHYECTBEHHOU M
BCEMHUPHOH UCTOPHUEH;

e TIOHMMAaThb POJIb MAaTEMATUKU B pa3BuTuu Poccuu
MeToasl MaTEeMaTHKH

e Bribupare mnoAXONAUMI HM3y4YEHHBIH METOJ JJIi PEIIEHUH HM3YUYEHHBIX THUIIOB
MaTeMaTUYECKUX 3a1a4;

e [IpuBoaurs  mIpHUMEpPHl  MAaTEMaTUYECKUX  3aKOHOMEPHOCTEH B OKpYXKaroUIEH
JEUCTBUTEIBHOCTH U MPOU3BEICHUAX HCKYCCTBA.

I'eomerpuuyeckue Gpurypsl

e Onepuposamv NOHAMUAMU 2e0OMEMPUUECKUX PUYD;

®  u36lEKamv, UHMEPNPemuposams U npeobpazoevieams UHGOPMAyuwo 0 2e0MempuyecKux
@uzypax, npedcmasienHylo Ha Yepmedlcax;

®  npumenAmMb ceomempuyeckue gakmol OJis peuwleHus 3a0a4, 8 MOM Yucie, npeononazaouux
HeCKONILKO WA208 PeUeHUs,

*  dopmynuposams 6 NPOCMeEUUX CAYUAAX CBOUCMEA U NPUSHAKU Dueyp;

®  00Ka3b18AMb 20MEMPULECKUE YMBEPIHCOCHUS



® grademv CMAHOAPMHOU  Kiaccuguxayuen  NIOCKUX  Queyp  (MmpeyeoivHuKo8  u
UemuvlpExXy20bHUKOB).

B noBceaHeBHOI1 ;KM3HU M PU U3YYe€HHH IPYTUX MPEAMETOB:

®  UCNOIB308aMb CBOUCMBA 2eOMEeMPUYecKux Gueyp 01 peuteHust 3a0ay NpaKmuiecKoco
xapakmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTIUH
OTHomeHust

o Onepuposamv NOHAMUAMU: PABEHCMBO Pu2yp, pasHvle Pueypwvl, PABEHCMBEO MPeEY2OLbHUKOS,
napanieibHoCmy NPAMbIX, NEPHREeHOUKYTIAPHOCb NPAMbIX, Velbl MexcOy NPAMbIMU, NePReHOUKVIAD,
HAKJIOHHAS, NPOeKyust, no0ooue gueyp, noodoodHbie pucypol, NOOOOHbIE MPEY2ONbHUKIU,

®  npumensmo meopemy Daneca u meopemy 0 NPONOPYUOHATLHLIX OMPE3KAX NPU PeuleHUU
3a0auy;

®  Xapaxkmepuzo8amv 63AUMHOE PACNONONHCEHUE NPAMOU U OKPYIHCHOCTU, O8YX OKPYIHCHOCHEIL.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  UCNOIB308aMb OMHOWEHUSL OJISl PEUEHUs] 3a0aU, BO3ZHUKAIOWUX 8 PeaTibHOU HCUZHU
N3mepeHus u BLIYMCTIEHUS

e Onepuposams npedCmagieHuAMU 0 OIuHe, NIowaou, odvéme Kax eerudunamu. lpumenams
meopemy I[lughacopa, dhopmynvl nrowaou, 06véma npu peweHuu MHO2OULA208bIX 3A0al, 8 KOMOPLIX He
8ce OaHHbLE NPEeOCMABIEHbL I6HO, A MPeOYIOM 8bIYUCTEHUL, ONEPUPOBAMb OOIee UUPOKUM KOTULECNBOM
Gopmyn Onunvl, nrowaou, 00vEMA, BLIYUCIAMb XAPAKMEPUCMUKU KOMOUHayull pueyp (OKpyscHocmetl u
MHO20V20NIbHUKOB) GbIUUCTSMb PACCMOAHUSL MeNHCOY Pueypamu, NPUMeHsImMb MpPUeOHOMempuiecKue
Gopmynvl  0na  evluuUCeHUll 6 0oaee CIONHCHBIX CAYYAsAX, NPOBOOUMb GbIMUCIEHUS HA OCHO8e
PABHOBENUKOCMU U PABHOCOCMABIEHHOCIU,

®  1POBOOUMb NPOCTbLE BLINUCIEHUSL HA 0OBEMHBIX MeNax;

®  opmynuposams 3a0auu Ha GvlYUCIeHUe ONUH, niowaoel u o6vLEMO8 u pewamsv ux. B
COO0epHCanuUL ecmov ewé U meopema CUHYCO8 U KOCUHYCco8. JIubo mam yopams . 1ubo 30ecy 0obasums

B noBce1HeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeIMETOB:

®  1POBOOUMD BLINUCTICHUSL HA MECIHOCMU,

®  npumeHsImb GOPMYIbL NPU BLIYUCTIEHUAX 8 CMENCHLIX YUEOHbIX NPeOMemax, 6 OKpyscaoujel
OeticmeumenbHoCmu
I'eomeTpuuyeckue nocTpoeHus

o II300padcamv ceomempuyeckue pueypobl no MeKCmogoMy U CUMBOTbHOMY ONUCAHUIO,

®  CB0D0OHO ONEPUPOBAMb YEPMENCHBIMU UHCTPYMEHMAMU 68 HECTLONCHBIX CYUASIX,

®  GLINOIHAMb NOCMPOEHUST MPEYSONbHUKOS, NPUMEHAMb OMOEIbHblE MENoObl NOCMPOCHUL
YUPKYIEM U TUHEUKOU U NPOBOOUMb NPOCHeliuiue UCCIeO08AHUS YUCLA PeULeHULL,

®  uz00padicamv mMunosvie NIOCKUe Queypvl U 00beMHble meld ¢ NOMOWbIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCPYMEHMOB.

B noBceHeBHOM KU3HHU U TIPU U3YYEHHHU JAPYTUX MPEIMETOB:

®  BLINOIHAMb NPOCMeUUue NOCMPOEHUSI HA MECIMHOCTU, HEOOX0OUMbLE 8 PEAbHOU HCUSHU,

®  OYeHUBAMb Pazmepbl PeabHblX 00bEKMO8 OKPYHCAIOUe20 Mupa
IIpeoOpa3oBanus

e Onepuposamv nousmuem OBUJCEHUS U NPeodPaA308anusi N000OUs, 6lademv NPUEMamu
nocmpoenus ueyp ¢ UCNoIb308aHUueM 0BUNCEHUU U NPeoObpa308anuti no00OUs, NPUMEHAMb NOJYUEHHbLe
3HAHUSL U ONBIM NOCMPOEHULL 8 CMENCHBIX NPEOMemax U 6 PeaibHblX CUMYAYUsX OKPY*CAIOUWe20 Mupa,

e cmpoumbs ueypy, n000OHYI0 OAHHOMU, NOIL308AMBCS CBOUCMBAMU NOO0OUS 0151 000CHOBAHUS
ceoticms uayp,

®  npuMeHsAmMb CEOUCMBA O08UNCEHUUl Ol NPOGeOeHUs. NPOCMeuuux 0O00CHOBAHUL CBOUCME
Queyp.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYEeHHH JPYTUX MPEAMETOB:

®  NPUMEHIMb CBOUCMEA OBUICEHUL U NPUMEHAMb NO000Ue 01 NOCMPOEHULL U GbIYUCTEHUL
BekTopbl 1 KOOPAUHATHI HA IOCKOCTH



e Onepuposams NOHAMUAMU EKMOP, CYMMA, PA3HOCHb 6EKMOPO8, NPOU3BeOeHUe 6eKMopa Ha
YUCNIO, Y20 MeAHCOY 8eKMOPAMU, CKANAPHOe Npou3eedeHue 8eKmopos, KOOPOUHAMbL HA NJIOCKOCMU,
KOOPOUHAMbL 6eKMOPA;

®  BLINOAHAMb OCUCMBUS HAO 8EKMOPAMU (CLOJNCEHUe, BbIYUMAHUE, VMHONCEHUE HA YUCILO),
BbIUUCTAMb CKATAPHOE NPOU3BEOeHUe, ONPedeisimsb 6 NPOCMEUX CIYUAsX Y20l MeXcOy BeKmopamu,
BLINONHAMb PA3NONCEHUE 8EKMOPA HA COCMABIAIOWUe, NPUMEHAMb NOJYYEHHble 3HAHUAL 6 (QusuKe,
NOAb308AMbCA POPMYIOU BbIYUCIEHUSL PACCMOAHUA MENHCOY MOUKAMU NO U3BECIHBIM KOOPOUHAMAM,
UCNONIb3068aMb YPABHEHUS (pucyp 01 peuleHus 3a0auy,

®  npUMeHSIMb BeKMOPbL U KOOPOUHAMbL OJIsl PEULEHUs. 20OMEeMPULECKUX 3a0ad HA BbIYUCTIeHUE
OJlUH, V2Jl08.

B noBceHeBHOI1 ;KH3HH M NPU U3YYE€HHH IPYTUX MPEAMETOB:

®  UCNONL3068AMb NOHAMUS BEKMOPOS U KOOPOUHAM OJisl peuleHus 3a0ay no Qusuxe, eeoepagpuu
u Opyaum y4eOHvIM npeomemam
Hcropust MaTeMaTUKH

o Xapakmepuzoeamv 6KIA0 6bIOAIOUUXCL MAMEMAMUKOE 6 PA3GUMUE MAMEMAMUKU U UHBIX
HayuHulX obracmetl;

®  NOHUMAmMb poab Mamemamukuy ¢ pazsumuu Poccuu
MeToanl MaTEMATHKH

o Vcnonv3ys uzyueHHvle Memoovl, NPO8OOUNb OOKA3AMENbCHEO, BbINOIHAMb ONPOBEPIICEHUE,

®  Buibupams uzyuennvie Memoobl U UX KOMOUHAyuu Oisl peeHuss MamemMamuyeckux 3a0a4;

®  UCNOIB308AMb MamMeMamuyecKue 3Hanus Oisl ONUCAHUSL 3AKOHOMEPHOCMell 8 OKpYcaloujell
OeticmeumenbHOCMU U NPOU3BEOCHUSIX UCKYCCMBA,

®  npuMmeHsmMb Npocmenuue NPOSPAMMHbIE CPeOCmed U INeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemvl NpU peueHuy Mamemamuieckux 3a0ay.

2.Coaep:xkaHue y4eOHOI0 npeamera.

Conepxanne Kypca MaTeMaTUKH 5—9 KI1acCOB 00BEAMHEHO KaK B HICTOPHUYESCKHU CIIOKHUBIIHECS JTHHIH
(uucnoBas, anrebpandeckasi, reomeTpuieckasi, QyHKIMOHAIbHASA U Jp.), TAK U B OTHOCUTEIHFHO HOBBIE
(croxacTuyeckasi JUHUS, «peallbHas MaTeMaTukay). OTIeNbHO MPEACTABIICHBI IMHUS CIOJKETHBIX 3a/1ad,
UCTOpHYECKAs! JTUHHUSL.

DJIeMEeHTBI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTHKH

CornacHo ®I'OC ocHoBHOrO 001Ier0 00pa3oBaHUsl B KypCc MaTeMaTHKHU BBeleH paszzen «Jlorukay,
KOTOPBIA HE MPEAIoJIaracT JOMOTHUTEIHHBIX YaCOB HA U3YUYCHUU W BCTPAWBACTCS B PA3IMYHBIC TEMBI
KYpPCOB MaTeMaTUKH U HH(GOPMATUKH U TIPEIBAPSIETCS] 03HAKOMIICHHUEM C DJIEMEHTaMU TEOPHH MHOKECTB.

MHo:kecTBa H OTHOIIEHUSI MEKTY HUMHU

MHOXEeCTBO, Xapakxmepucmuyeckoe c8oLCmeo MHOICeCmad, SIEMEHT MHOXKECTBA, 11YCImoe, KOHEYHOe,
beckoneunoe muodcecmso. IlogmHoxkecTBO. OTHOIIEHUE NMPUHAIICKHOCTH, BKIIFOYCHHUS, PAaBEHCTBA.
DIeMEeHTBHl MHOXECTBa, CIOCOOBI 3aJaHMsi MHOXECTB, PACHO3HABAHUE NOOMHOICECME U INeMEHMO8
HOOMHOJCECMS C UCNOIb308AHUEM KPY208 Dilnepd.

Onepanun HaJ1 MHOKECTBAMH

[Tepeceuenne u OOBEIMHEHUE MHOXKECTB. PasHocmb MHOMCECMS, OONOJHEHUEe MHONCeCMEA.
Humepnpemayus onepayuii Ha0 MHOIHCECMBAMU C NOMOUBIO KPY208 Jiliepd.

9J1eMeHTBbI JIOTUKH

Omnpenenenue. YTBepxkaeHus. AKCHOMBI u Teopembl. JlokazaTenbcTBo. JloKazaTrenbCTBO OT
npoTuBHOTO. TeopeMma, oOpatHas faHHOU. [Ipumep 1 KOHTpIIpUMeED.

Bobicka3bIiBaHUs

HcTtuHHOCT M JIOKHOCTh BbICKa3bIBaHUS. Crooichvie u npocmule @vickazviganus. Onepayuu Hao
BbICKA3bIBAHUSAMU C UCHONb308AHUEM JOSUHECKUX CBA30K. U, UlU, He. YCloeHvle 6blCKA3bl8aAHUs.
(umnauxkayuu).

5 kaace



HarypajibHble 4nc/ia 4 HyJ1b

HarypajbHblil psii Yuces ¥ ero CBOicTBA

HatypanbHoe uncio, MHOXECTBO HaTypaJIbHBIX YHCEN M €ro CBOMCTBa, M300paxKeHHe HaTypalbHbBIX
yycesl TOYKAMM Ha 4MCIIOBOM IpsMOM. Mcronb3oBaHHE CBOWMCTB HATypajbHBIX YHCE IIPU PELICHUH
3az1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCe

Paznuune mexay mudpoit u uucioM. llo3unuonHas 3amuch HATYpallbHOTO YHKCIIA, MOMECTHOE
3Ha4YeHUE MUQPBI, pa3psiibl U KIACCHI, COOTHOIICHUE MEXIY IBYMS COCETHUMH Pa3psAHBIMU €JMHULIAMH,
YTEHUE U 3aIlMCh HATYPAJIbHBIX YHCEI.

Oxpyrienue HaTypaJbHBIX YHCeJ

HeoOxonumocts okpyriienus. [IpaBuno okpyriieHus HaTypabHBIX YHCEI.

CpaBHeHMe HATYpPaJILHBIX YHCe]I, CPaBHeHHe ¢ yucyaoMm ()

[lonsiTHe O CpaBHEHUU 4YHCEN, CPABHEHHE HATYypaJbHBIX YHUCEN APYr C JPYTOM M C HYJIEM,
MaTeMaTHYeCcKas 3aIiCh CPAaBHEHUH, CIOCOOBI CPaBHEHUS YUCETT.

JelcTBHSA ¢ HATYPAJIbHBIMHM YHCJIAMM

CrnoxeHue M BbIUUTAHUE, KOMIIOHEHTHI CJIOKEHUS U BBIYMTAHUS, CBA3b MEXKIY HUMH, HAXOKICHHUE
CyMMBbl U pa3HOCTH, U3MEHEHHE CYMMbl U PA3HOCTU MPU U3MEHEHUM KOMIIOHEHTOB CJOKEHUS U
BBIUUTAHUS.

YMHOXEHUE U JEeNeHNE, KOMIIOHEHTbl YMHOKEHHS U JCJICHUS, CBA3b MEX1Yy HHUMH, YMHOKECHHUE U
CIIO)KEHHE B CTOJIOUK, AEJICHUE YTOJIKOM, IPOBEPKA pe3ysbTara C MOMOULIbI0 HMPUKHUIKH U 0OpaTHOro
IEUCTBUSL.

[IepemecTUTENBHBIN U COYETATEBHBIN 3aKOHBI CIIOKEHUS U YMHOXKECHUS, PACIIPEACIUTEIBHBIA 3aKOH
YMHOXEHHSI OTHOCHUTEIIBHO CJIOXEHUS, 000CHO8AHUE al20pummo8 6blNOJIHEeHUs apupmemuieckux
Oeticmasuii.

CremneHb ¢ HaTYpaJbHBIM MOKa3aTe1eM

3anuch yncia B BUAE CYMMBI Pa3psIHBIX CIIAraeMbIX, TOPSIIOK BHIITOJIHEHUS IEHCTBUMN B BRIPAXKECHUSIX,
COJIEpIKaIMX CTETNEHb, BEIUUCICHUE 3HAYEHUI BBIPAXKEHNUH, COIEPKAIINX CTEICHb.

YucnoBblie BhIpaKeHUS

YuncnoBoe BBIpaXEHUE U €r0 3HaYEHHE, TOPAJOK BBIIIOJIHEHUS JEHCTBHIA.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBanue OyKB 111 0003HAUEHUS YMCETl, BBIYMCIECHHE 3HAUEHUS alredpanyeckoro BIpakeHUs,
NPUMEHEHHE anreOpanyecKkux BBIPAKEHUHM JUIsl 3allUCHM  CBOMCTB apudMeTHyecKuX JeHCTBUH,
npeoOpa3oBaHue anredpandyecKux BhIPaKEHUH.

JleseHne ¢ ocTaTKOM

JleneHne ¢ OCTaTKOM Ha MHOXECTBE HATYPaJbHBIX YHUCEI, CEOUCMEa OeleHUss ¢ OCMAMKOM.
[IpakTHyeckue 3a1a4u Ha JIEJIEHUE C OCTATKOM.

Apoon

OO0bIKHOBEHHBbIE IPOOH

Hons, dactb, ApoOHOE 4uciao, Ipodb. J[poOHOe uyucio Kak pe3yibTar jaeneHus. [IpaBuiibHbIE U
HEeTpaBUJIIbHBIE IPOOH, CMEIIaHHas TPOOb (CMENIaHHOE YHCIIO).

3anuce HaTypaJbHOTO YMCIIa B BUJE POoOU C 3aJJaHHBIM 3HaMeHaTeseM, Ipeodpa3oBaHue CMEIIaHHOM
po0u B HEMIPABUIILHYIO JPOOL U HA00OPOT.

CroxeHune 1 BhIUNTaHHE OOBIKHOBEHHBIX APOOEii.

[IpuBenenue apodeii k od1eMy 3HamMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX ApO0OeH.

CrnoxeHue 1 BbIYMTaHUE OOBIKHOBEHHBIX Apo0eil. YMHOXKEHHE U JiefieHne OOBIKHOBEHHBIX JpoOei.

Apudmernueckue JeHCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckue 1eicTBUS ¢ IPOOHBIMH YUCIAMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHULL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OeticEUl.

JecsiTuuHbIe APpOOH

enas u qpoOHas yacTu AecITHIHON Apoou. [IpeoOpa3zoBanne NECATHIHBIX IpoOei B OOBIKHOBEHHBIE.
CpaBHeHue JnecsITUYHBIX JApoOeil. CiokeHWe M BBIYUTAHUE JECATUYHBIX ApoOeil. OxpyrieHue



JECATUYHBIX IpOoOciH. YMHOXKEHHE U JeJIeHHE ACCATHYHBIX NpoOel. [Ipeobpazosanue 0ObIKHOBEHHBIX
Opobeti 8 decsimuytwvle Opobu. Koneunvle u beckoneuHwvle Oecsimuynvle Opoou

Cpennee apugmMerndeckoe qucea

Cpennee apudmernueckoe AByX uncen. M3o0pakeHue cpeaHero apupMeTnyeckoro AByX YMCeN Ha
YHCIIOBOM MpsiMON. PelieHne NpakTUYeCKWX 3alad ¢ NPUMEHEHHEM CPEIHEro apru(MeTH4ecKOro.
Cpeonee apugpmemuyeckoe HeCKOIbKUX YUCEIL.

IIpoueHTHI

[Tonstue mporieHTa. BbIUuCIIEHHE MPOIEHTOB OT 4YKMCIAa W 4YKWCAa 10 HM3BECTHOMY IMPOIICHTY,
BBIPO)KEHUE OTHOIICHUS B MPOIEHTAX. PellieHne HeCI0KHBIX MPAaKTUYECKUX 3a/1a4 C MPOLICHTAMH.

3ajgaum Ha Bce apupMeTHUECKHE AeiiCTBUS

Perrenne TekcTOBBIX 33134 apudmMeTndeckuM criocodom. Vcnonb3oBaHue TaOIUI, CXEM, YePTEKEH,
JAPYTUX CPEICTB MPEACTABICHHS JAHHBIX TPU PEIICHUH 3a/IauH.

3agaum Ha IBUKEeHUE, PA00Ty M MOKYNKH

PerieHne HECIOKHBIX 3a7ad Ha JBW)KCHHE B IPOTHUBOIIOJOKHBIX HAMPABICHUSIX, B OJHOM
HAIpPAaBJICHUH, BM)KCHUE O PEKE MO0 TEYCHUIO W MPOTUB TEUCHHs. PellieHue 3ajauy Ha COBMECTHYIO
paboty. [IpumeneHnne apodeii py perIeHu 3a/ad.

3agaum Ha YACTH, 10JIH, MPOIEHThI

Perrenue 3a1a4y Ha HAXO0XICHUE YACTH YKCJIA M YMCIIA [0 €ro YacTu. PelieHue 3a1a4 Ha POICHTHI U
JIOJTH.

Jloruyeckue 3agaum

Pernrenne HeCIOXKHBIX JIOTUYECKUX 3a/1a4. PeuieHue 102uteckux 3a0ay ¢ nomowso epagos, mabauy.

OcHOBHBbIE METO/IbI PellleHHsI TEKCTOBBIX 3a/1a4: apu(MeTHUECKUH, mepedop BapUAHTOB.

HarsisgHas reomerpus

Ourypsl B okpyxawiueM mupe. Harsnuele npeacraBieHus o ¢Gurypax Ha IUIOCKOCTH: Ipsimas,
OTPE30K, JIy4, YroJj, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYT. UeThIpEXyroJbHUK, IPSIMOYTOJIHHUK,
kBagpar. TpeyronbHUK, 6uobl mpey2onvrukos. llpasunvrvle mro2oy2onvruky. 1300paxkeHre OCHOBHBIX
reoMeTpuuecKux QGuryp. Bzaumuoe pacnonodcenue 08YX NpAMbBIX, 08VX OKDPYICHOCMEU, NPAMOU U
oxpyoichocmu. JInuHa oTpeska, JoMaHoi. Enqununbl usmepenus 1auHbl. [loctpoenue oTpeska 3a1aHHON
iHbL. Buasl yrios. ['pagycHas mepa yria. MI3sMepenne 1 mocTpoeHueE yIiloB ¢ IOMOIIBIO TPAHCIIOPTHUPA.

[lepumerp MHOTOYrOIBHUKA. [loHSATHE MTOMaAN PUTypHI; €IMHULBI U3MepeHus miomaau. [Inomanp
NpSMOYTOJIbHUKA, KBajpaTa. IlpubmmkeHHoe u3MepeHue Iomand (Guryp Ha Kierdaroil Oymare.
Pagnosenukue gueypuor.

Harnsinaele mpejacTaBieHuss O IPOCTPAHCTBEHHBIX (urypax: KyO, Napajuienenumnen, Mpu3Ma,
nupamma, map, chepa, Konyc, HuMHIp. M300paxeHne npocTpaHCTBEHHbIX (puryp. [lpumepol ceuenuil.
Mnozozpannuku. Ilpasunvhvle mHoeoepannukuy. ITpuMepsl pa3BEpTOK MHOTOIPDAaHHUKOB, LWJIMHIPA U
KOHYCa.

6 Kiacce

CBoiicTBa M IPU3HAKY 1€JIUMOCTH

CBOMCTBO J€IMMOCTH CyMMBI (pa3HocTH) Ha uncio. [Ipusnaku nenumoct Ha 2, 3, 5, 9, 10. Ilpusnaku
oenumocmu Ha 4, 6, 8, 11. [Joxazamenvcmeo npuznaxos denumocmu. Penienue npakTHUECKUX 3a7ay ¢
MPUMEHEHUEM TTPU3HAKOB JICTTAMOCTH.

Pa3noxxeHue 4ynciia Ha MPOCThIE MHOKUTEIH

[IpocTeie 1 cocTaBHbIE UnCia, pewemo Ipamocghena.

PasnoxxeHne HaTypanbHOTO YKCIIa HA MHOXKXHUTEIH, PA3JI0KEeHHIE Ha IPOCThIE MHOKUTENH. Konuuecmao
Odenumeneu 4ucua, aicOpumm pasnodCeHUs YUcia HA Npocmble MHOMCUMENU, OCHOBHAS Mmeopemd
apugpmemuxu.

JeanTenu U KpaTHble

Jlenutenb u €ro CBOMCTBA, OOIIMI JACTUTENTh ABYX M Oojee duces, HauOONbIIHi OOUTUH JEIUTeNb,
B3aMMHO MPOCTHIE YK CIIa, HAXOXKAeHUEe HanOombIrero odiero nenurens. Kparnoe u ero cBoicTBa, ooiiee
KpaTHOE JABYX U Oosiee 4Yucel, HaMMEHbIIee oOlee KpaTHOE, CIOCOOBbl HaXOXKJIEHUS HAMMEHBIIETro
00IIero KpaTHOTO.



OTHOIEHne ABYX YHCeJ

Macmtab Ha mmane u kapte. IIpomopruuu. CBoiicTBa mpomopiuii, TpUMEHEHHUE MPOMOPIHA |
OTHOLLUEHUH IIPU PELICHUU 3a]1a4.

JAunarpamMmmbl

Cronbuatbie W KpyroBble auarpammbl. M3Bieuenue uHboOpManuud M3 AUArpamm. H3zobpasicenue
ouazpamm no 4ucio8blM OAHHLIM.

PanyoHajJnLHBIE YHCJIA

IHonoxuTEILHBIE M OTPULATEIbHBIE YHCJIA

N3o0pakeHue yucen Ha YUCIOBOM (KoopauHaTHOM) mpsimMoil. CpaBHeHHME 4Yucell. Moaylb 4YHclia,
reOMETpUYECKasi UHTEpIpeTalus MOy uucia. J(eMcTBUS ¢ MOJIOKUTEIbHBIMU U OTPUIATEIbHBIMU
yuciamMu. MHOXKECTBO LENbIX YHUCEIL.

ITonsiTHe 0 panMOHAJBLHOM YMcie. [lepsuunoe npedcmagieHue 0 MHOMCECEe PaYyUOHAIbHBIX YUCEL.
JleiicTBUA ¢ palluOHAIBHBIMUA YUCIIAMH.

Pemenue TeKCTOBBIX 33124

EnuHunb u3MepeHuii: JUIMHBL, TUIONIaI1, 00bEMa, MacChl, BpEMEHH, CKOPOCTH. 3aBUCUMOCTH MEXKIY
EAMHUIIAMU W3MEPEHUS KaXKJOM BEJIMYMUHBI. 3aBUCUMOCTH MEXAY BEIUYMHAMHU: CKOPOCTb, BpEMS,
paccTosiHue; IPOU3BOUTENLHOCTD, BpeMs, paboTa; IleHa, KOJTHYECTBO, CTOUMOCTb.

3agaun Ha Bce apupMeTHUECKHE TeHCTBUS

Pemenne TekcToBBIX 33134 apupMeTHIecKUM criocodoM. Mcnonp3oBanue Tabmnuil, cXeM, YepTexei,
JIPYTUX CPEACTB MPEACTABICHUS TaHHBIX MPU PEIICHUH 3a1a4H.

3agaum Ha IBUKEeHUE, PA00Ty M MOKYNKH

Pemienne HeCIOXHBIX 3a7ad Ha JIBIDKEHHE B IPOTHUBOIIOJIOXKHBIX HAIPaBICHUSAX, B OIHOM
HaIlpaBJICHUU, ABUKEHUE MO PEKe M0 TEYEHHUIO W MPOTUB TeueHus. PelieHue 3agady Ha COBMECTHYIO
paboty. [Ipumenenne apodeii pu pelIeHuH 3a/ad.

3agaum Ha YACTH, 10JIM, TPOLEHTHI

Pemrenue 3a1a4 Ha HAXOXACHUE YaCTH YKCIIa U YKCTIA IO €ro yacTu. Pemenue 3a1a4 Ha MPOIEHTHI U
nonu. [IppuMeHneHne nponopuuii Ipy peleHuu 3a1ay.

Jlornueckue 3agaumn

Pemenrie HeCIOXKHBIX JIOTUYECKUX 3a/1au. Peutenue nocuyeckux 3a0ai ¢ nRoMowwio 2paghos, madauy.

OcHoOBHbBIE MeTO/IbI PellIEHUs] TEKCTOBBIX 3a7a4: apuPpMETUUECKUA, TTIepeOdOp BapHAHTOB.

HarnsaHas reomeTpus

Harnsgnele npencraBieHus O MNPOCTPAHCTBEHHBIX (Urypax: KyO, Napajenenumnes, Ipu3Mma,
nupamua, map, chepa, Konyc, muwHap. M3o00paxeHne npocTpaHCTBEHHBIX QUTYp. [Ipumepsl ceueHul.
Mhnozoepannuku. Ilpasunbhvle muocoepannuxu. IlIpruMepsl pa3BepTOK MHOTOIPAaHHUKOB, LWIMHIpA U
KOHYca.

[TonsTue o6bema; enuHAIBI 00beMa. O0BEM PSIMOYTOJILHOTO MapajuieNenumena, Kyoa.

Ilonatue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas U 3epkaavbHas cuMMmeTpuu. V3zoOpakeHue
CUMMETPUYHBIX QUTYP.

Pemienue npakTHuecKux 3a7ay ¢ MpUMEHEHHEM IMPOCTEHIINX CBOMCTB (uryp.

HcTopust MaTeMaTUKH

Ilossnenue yugp, 6yke, uepoenugos 6 npoyecce cuéma u pacnpeoeienus npooykmos Ha /[pesnem
bruscnem Bocmoke. Ceazb ¢ Heonumuueckot pegonoyuell.

Pooicoenue wecmuoecamepuunou cucmemvl cuucaenus. Ilosaenenue decamuurol 3anucu yucei.

Poowcoenue u passumue apugpmemuxu namypanouvix yucen. HOK, HO/J, npocmoie uucna. Pewemo
Opamocgena.

llosasnenue nynsa u ompuyamenvHulx yucen ¢ mamemamuxe opesHocmu. Ponw [Juogpanma. Ilouemy

(-1)(-1)=+12

Jlpobu 6 Basunone, Eeunme, Pume. Omxpvimue oecamuunvix 0Opobeil. Cmapunmnvie cucmemvl mep.
Hecamuunvie Opodou u mempuuecxas cucmema mep. JI. Macnuyxuil.

7 kJaacc



Yucaa.

ToxnecTBeHHbIE IPe0Opa30BaHUA

YucsioBble 1 OyKBEeHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepeMeHHON. 3HaueHue BbipakeHus. [locTaHOBKa BBIPayKEHUN BMECTO IEPEMEHHBIX.

[esble BbIpasKeHU s

CreneHnb ¢ HaTypaJbHbIM IIOKa3aresneM U e€ cBoiicTBa. IIpeobpazoBaHus BbIpaXKEHUH, COlEpKALUX
CTETEeHU C HAaTYpaJbHBIM [TOKa3aTeJIeM.

OpHowieH, MHOrouseH. JIeHCTBUS ¢ OJHOWIEHAMHM U MHOIOYJIEHAMM (CJIOXKEHHUE, BBIYUTAHUE,
yMHOXKeHUE). DPopMyibl COKpAIIEHHOTO YMHOXKEHHUS: pPa3HOCTh KBaJApaTOB, KBaApaT CYMMBI U
pasHocTH.Pa3nokeHre MHOTOYIEHAa Ha MHOMKMTENW: BBIHECEHHE OOIEro MHOXHTENS 3a CKOOKH,
2PYNNUPOBKA, NpUMeHeHUue Qopmyll COKpAWeHH020 YMHodxceHus. KeaopamHulii mpéxuiieH, pasnoxcenue
K68AOpamHo20 mpéxunieHa Ha MHONCUMe.

JIpoGHO-panuoOHAILHbIE BHIPAKEHHU S

Crenenp ¢ uenbiM nokxasareneM. [IpeoOpasoBaHue ApOOHO-TMHEHHBIX BBIPAKEHUN: CIIOKEHUE,
YMHOXEHHE, JeNeHue. Aneebpauueckas Opobdwv. JJonycmumvle 3HAYeHUs NePeMEeHHbIX 8 OpoOHO-
payuoHanvuwix evipadicenusax. CoxpaweHue aneebpaudeckux opobei. Ilpusedenue ancebpauyeckux
opobetl k obwemy 3namenamenio. [elicmsus ¢ aneebpaudeckumu OpooOSAMU. CNLOJCEHUE, BbIYUMAHUE,
VMHOJMCEHUe, 0efleHue, 8036e0eHUe 8 Cenetb.

IIpeobpazosanue vipasiceruti, cO0ePHCAUUX 3HAK MOOYIIA.

YpaBHeHus U HEpaBeHCTBA

PaBencrBa

UYucnoBoe paBeHcTBO. CBOMCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOI.

YpaBHenust

[lonsiTre ypaBHEHUS U KOpHS ypaBHeHUs. IIpeocmasnenue o pagnocunonocmu ypasuenuti. Ooracme
onpeoeneHus ypasHerus (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).

JInHelHOe ypaBHEHHE U €r0 KOPHU

Pemienne nuHeWHBIX ypaBHEHWU. Jluneiunoe ypagnenue c¢ napamempom. Konuuecmeo ropmeii
JIUHEUH020 ypasHeHus. PeuieHue TuHeliHbIX YPagHeHUll ¢ napamempom.

CucreMbl ypaBHeHHId.

Metoabl pelleHuss CUCTeM JMHEWHBIX YpaBHEHUH C ABYMS NEPEMEHHBIMM: epaghuueckuii memoo,
Memoo CodcenUsl, METO 1 TOJICTAHOBKHU.

DyHKUMH

IHousitue pyHKkuMu
JlekapTOBbI KOOPAMHATHI Ha MI0CKOCTH. DopMupoBaHHe MPEICTaBICHUN O METAIIPEIMETHOM MOHITUH

«koopauHaThD». CrocoObl 3a1aHusl PYHKUIMN: aHATUTUYECKUH, rpaduueckuid, Tabauunblil. ['padux

GbyHKIUH.

JInHeiliHas QpyHKUIUSA

CaoiicTBa u rpaduk nuHeitHON GyHKIMU. YTI0BOH KOaduumeHT npsmoii. Pacnonoxenue rpaduka
JTUHENHON (YHKIIUU B 3aBUCUMOCTHU OT €€ yrioBoro kosgduurenTta 1 cBo00 HOro uieHa. Haxoocoenue
K03 puyuenmos aunetiHou QyHKYuY no 3a0aHHbIM YCI0BUAM: NPOXOHCOEHUe NPIMOl Yepe3 08¢ MOUKU
C 3A0aHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU yepe3 OAHHYI0 MOYKY U NApalleNbHOU OAHHOU
npAMOU.

Pemenue TeKCTOBBIX 32124

3agauu Ha Bce apuMeTHYECKHE NeliCTBUS

Pemenue TekcToBBIX 3a7a4 apudMeTHYECKUM criocoboM. Mcronp3oBanne TabinIl, CXeM, YEPTEKEH,
JAPYTUX CPEICTB MPEICTABICHHS JAaHHBIX IPU PEIICHUH 3a/1a4H.

3ajauu HA ABUKeHHUE, PadOTy M MOKYIKH

AHanu3 BO3MOXXHBIX CHUTyallMid B3aWMHOIO pPAaCHOJOXKEHHS OOBEKTOB TMpPH WX JIBUKCHHUH,
COOTHOIIICHHUSI 00BEMOB BBITIOJIHSIEMBIX PaOOT IIPH COBMECTHOU padoTe.

3agauM Ha YaCTH, 10JIM, IPOLEHTHI

Pemenue 3aau Ha HaXOX/I€HWE YACTH YMCIIA U YMCIIA 110 ero yacTu. PemeHue 3aja4 Ha MPOLIEHTHI U
noisd. [IppuMeHeHne nponopuui Ipyu peleHuu 3a1ay.



Jlornyeckue 3agauu

Pemenune normueckux 3afgau. Peuwenue no2uyeckux 3a0au ¢ nOMowwbio epagos, mabauy.

OcHOBHbIE MeTOIbI pellleHHs] TEKCTOBBIX 3a1a4: apu(METHUCCKHI, anreOpandeckuid, nepedop
BapUaHTOB. [lepsuunvie npedcmasienus o Opy2ux Memooax peuileHus 3a0ay (2eomempuyecKue u
epaghuueckue memoont).

CTaTUCTUKA U TeOpHUsi BePOATHOCTEN

Crarucruka

Tabnuunoe u rpaduyeckoe npeacTaBiIeHUE TaHHBIX, CTOI0YAThIe U KPYTOBBIC AUAarpaMMBbl, rpadukH,
MPUMEHEHHUE JuarpaMM U rpauKoB Ui ONUCAHUS 3aBUCHUMOCTEH peabHBIX BEIUYMH, U3BJICUCHHUE
uHbOpMaUU U3 TaOJIUL, JTUArpaMM U rpauKoB.

Cuay4aiinbie cOOBITHS

CriyuaiiHble ONbITHI (3KCIEPUMEHTBI), JIEMEHTapHbIE clydaiiHble cOObITHS (MCcX0/ibl). BeposTHocTH
JJMIeMEHTapHbIX COOBITUH. COOBITUS B CIHy4yallHBIX OKCIEPUMEHTaX M  OJaromnpusITCTBYIOLIUE
JJIeMEHTapHble CcoObITHS. BeposTHOocTHM cimydallHBIX COObITUH. OIBITBI ¢  PaBHOBO3MOXKHBIMU
AJIEMEHTApPHBIMU COOBITUAMU. Kilaccmueckne BEpOSITHOCTHBIE OMbBITHI C HUCIHOJIb30BAHUEM MOHET,
KyOuKoB. [lpeocmasnenue cobovimuii ¢ nomowwio ouazpamm unepa.llpomusononodxicHvie cobvimus,
00vedunenue u nepeceuenue coovimuii. Ilpasuno croscenus eeposmuocmetl. CnyyatiHwlil 66100p.

CayuaiiHble cOObITHS

CrnyuyaiiHble OMbBITHI (IKCIIEPUMEHTHI), JJIEMEHTapHbIe ciy4yaiiHble cOObITHS (Mcxobl). BeposarHocTu
ayieMeHTapHBIX  cOObITHH. COOBITHS B CIy4alHBIX OKCHEPUMEHTAaX U  OJIArONpPHUSATCTBYIOIINE
JJIeMEHTapHble CcOObITHS. BeposTHOCTH chnydallHBIX COOBITHH. ONBITBI ¢ PaBHOBO3MO>KHBIMU
3JIEMEHTapHbIMU COOBITUAMU. Kilaccuueckue BEpOSITHOCTHBIE OMNbBITHI C HUCIOJIb30BAHUEM MOHET,
KyOukoB. [Ipedcmagnenue cobvimuii ¢ nomowwto ouazpamm Jinepa.llpomusononodcusvie cobvimus,
obvedunenue u nepeceuenue coovimuii. Ilpasuno croscenus sepossimuocmett. Cuyyaiinwlil 6100p.

I'eomeTpuyeckue GUrypsl

@urypsl B reoMeTpHHU U B OKpPYKalolleM MUpe

I'eomerpuueckas gurypa. @opMupoBaHue NpeiCTaBIeHUH 0 MeTanpeAMETHOM HOHATHH «pUrypa.

Touka, TUHUS, OTPE30K, MpsMasi, JIy4, JIoMaHasl, IUNIOCKOCTb, yrojl, OMCCeKTpuca yria u e€ CBOMUCTBa,
BH/IbI YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

MHoroyroJbHuKH

Tpeyronasauku. Beicota, Menuana, OuccekTpuca, cpeHss JUHUS TPeyroyibHuKa. PaBHOOEIpEHHBIH
TPEYroJIbHUK, €ro CBOWCTBA M NpPHU3HAKU. PaBHOCTOPOHHMN TpeyroiapHUK. lIpsMOyrosbHBIN,
OCTPOYTOJIbHBIM, TYNOYTOJBHBIM TpPEyroJbHUKH. BHemHue yriel TpeyronbHuka. HepaBeHCTBO
TPEYroJbHUKA.

OTtHowmeHnst

PagsencrBo Qpuryp

CBolicTBa paBHBIX TPEYTOJbHUKOB. [Ipr3HaKN paBeHCTBA TPEYTOJILHUKOB.

IMapanieJbHOCTH NPSIMBIX

[Ipu3Haku W CBOMCTBAa MNapaIENbHBIX NPAMBIX. Akcuoma napannenvHocmu Eexnuoa. Teopema
Daneca.

IlepnenauKyasipHBIC NPSIMBbIE

[Ipsimoii yron. [lepnenaukynsp k npsimoil. CepequHHBIA NMEpHeHauKynsap K otpesky. Ceoucmea u
NPU3HAKU NEPREHOUKVIAPHOCTIU.

N3mepenus u BoIYMcCICHUS

Beanunnbl
[Tonsitue Benmuuunbl. nuna. U3mepenne nivnbl. EquHniel naMepenus JUinHbl. BennunHa yria.
I'pangycHas mepa yria.

N3mepenus u BoIYMcIeHUS

WHcTpyMeHTBI 1)1 U3MEPEHUH U TIOCTPOEHU; U3MEPEHUE U BBIYMCIIEHUE YIJIOB, AJIMH (pPacCTOSHUN),
IJIOIIAAEH.

Paccrosnus

Paccrosinne mexay Toukamu. PaccTosiHre OT TOUKH 10 IPSAMON. Paccmosinue medcoy gueypamu.



I'eomeTpuyeckue nocTpoeHus

['eomeTpruecKkue MOCTPOSHUS IS WILTIOCTPAIIMH CBOMCTB T€OMETPHUYECKUX (DUTYP.

WHcTpyMeHTBI A7 TOCTPOCHUMN: TUPKYJIb, TUHEIKA, YTOIbHUK. [Ipocmetiuiue nocmpoerus yupKyiem
U TUHEUKOU. NOCMPOeHUe OUCCEKMPUCHL Yeld, NEPREHOUKYNIAPA K NPAMOU, Yeld, PA6HO20 OAHHOMY.

8 kiacce

Yucaa

PanyoHajJnLHBIE YHCJIA

MHOKeCTBO pallMOHAIBHBIX uncen. CpaBHEHHE pallMOHATBHBIX dYrcen. J(elicTBUS ¢ palliOHAIbHBIMH
yucinamu. [Ipedcmasienue payuoHaibHO20 YUCIA 0eCAMUYHOU OpoobIo.

HppaunuonajbHble YHCIA

[lonsTe wWppalUMOHANBFHOTO 4YHUCia. Pacrmo3HaBaHWe HWppalMOHANBHBIX uucen. [Ipumepsr

Jl0Ka3aTeslbecTB B anredpe. MppaunoHanbHOCTh ‘II/ICJIa\/E . Ilpumenenue B reomerpuu.CpagneHnue
uppayuoHanbHulx yucen. Muodxcecmeo deticmeumenbHuLX Yucel.

ToxaecTBeHHbIE IPe0OPa30BAHUSA

KBaagpaTnblie kopHu

Apudmernueckuii KBaJpaTHbI KopeHb. [IpeoOpasoBaHue BbIpaKEHHM, COAEpKAIIUX KBaJIpaTHHIE
KOPHM: YMHO)KEHHE, JIEICHNE, BHIHECEHUE MHOXKHUTEIS U3-TI0]] 3HaKa KOPHS, GHeCeHUe MHOMCUmens noo
3HAK KOPHSL.

.YpaBHeHMs 1 HEPABEHCTBA

KBaagpaTHoe ypaBHeHHe B €r0 KOPHHU

KBagparuele ypaBuenus. Henonnble KBaapaTHble ypaBHEHUA. JIMCKpUMHHAHT KBaJApPaTHOTO
ypaBHeHus. ®opmyna KOpHe# kBaapaTHOTO ypaBHeHUs1. Teopema Buema. Teopema, obpamuas meopeme
Buema. Peuienue KBaJpaTHBIX YpaBHEHUW:MCIIOIBb30BaHHE (OPMYJBbl I HAXOXKIEHUS KOpHEH,
epaguueckuti Memoo peulenusl, pa3iodCceHUue Ha MHOMCUmenu, noobop KOpHell ¢ UCHOIb308AHUEM
meopemovl  Buema. Konuuecmeo kopueu KeaOpamHmo2co YpasHeHus 6 3A8UCUMOCMU OM €20
ouckpumunanma. buxeadpammuvie ypaenenus. Ypasnenus, ceooumvie K JTUHEUHLIM U KEAOPAMHBIM.
Keaopammnuie ypasuenus ¢ napamemponm.

JApo0HO-panMoHaIbHbIC YPABHEHUS

Pemenue nmpocremux ApoOHO-TUHEHHBIX YpaBHEHUHN. Peuenue OpoOoHO-payuoHalIbHbIX YPAGHEHULL.

Memoowt  pewenuss ypasHenuii. MemoObl PABHOCUTbHBIX NPeodpaA308aHull, Memoo 3aMeHbl
nepemeHnHou, epaguueckuii memoo. Hcnonvzosanue ceolicme QyHKYyull npu peutenuu ypagHeHuil.

IIpocmeriwue uppayuonanvrvie ypasnenus 6uoa .| f (x) =a, ,/f(x)=4/9 (X) .

VYpasnenus euoa x"=a .Ypasnenus 6 yenvix uucnax.
DyHKUMH
IHousitue pyHkumun
JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH. DOpMUPOBAHHE MPEACTABICHUN O METAIIPEIMETHOM ITOHATUU

«koopauHaTh». CriocoObl 3a1aHusl PYHKIMI: aHATMTHYECKUH, rpadudeckuid, TabnuuHbIi. ['padux

GbyHKIUH.

JInHeiliHas QpyHKUIUSA

CaoiicTBa u rpaduk nuHeitHON GyHKIMU. YTI0BOH KOaduumeHT npsmoii. Pacnonoxenue rpaduka
JTUHENHON (QYHKIIMU B 3aBUCHMOCTH OT €€ yriaoBoro ko3¢ duirenTta 1 cBo00HOTo uieHa. Haxoorcoenue
K03 puyuenmos aunetiHou QyHKYuY no 3a0aHHbLIM YCI08UAM: NPOXOACOeHUe NPAMOU Yepe3 08e MOUKU
€ 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUEe NPAMOU Yepe3 OaHHYIO0 MOUKY U NApalleibHOl OaHHOU
npAMOU.

Oo0paTHasi NPONOPUMOHAIBHOCTH

k
CaoiicTBa QyHKIINHN Y = K y = = I'unepOomna.
X



I'pagpuxu gynkuuii. IIlpeobpazosanue epaguxa gyuxkyuu Yy = f(X) ors nocmpoenus epaguxos
@ynkyuil suoa y = af (kx+b)+c.

Ipapuru @ynxyuii y=a+Lb, y=vx,y=¥x, y=|x.
X+

PelieHne TeKCTOBBIX 337124

3anaum Ha Bce apudMeTHYECKHE JeiiCTBUS

Pemenue TekcTOBBIX 33134 apudmMernueckuM crocodbom. Vcnonab3oBanue TabIuI, CXeM, YepTexKeH,
JPYTUX CPEICTB MPEACTABICHUS JAHHBIX MIPH PEIICHUU 33]Ja4H.

3agauu Ha IBHKEHUE, PA0OTY U MOKYNKH

AHanu3 BO3MOXKHBIX CHUTyallMii B3aMMHOTO pACIOJIOKEHHUS OOBEKTOB TMPU HUX JBIKEHUH,
COOTHOILIEHHS 0OBEMOB BBINOJIHAEMBIX pabOT MPpHU COBMECTHOM padoTe.

3agauu Ha YACTH, 10JIH, TPOLEHTHI

Pemrenue 3a1a4y Ha HaXOXKIEHUE YACTH YKCIA M YMCIIA TIO0 €r0 YacTu. Pemenne 3a1a4 Ha IPOICHTHI U
nonu. [IpumeHeHne nponopuuii Mpu pelieHnuy 3a1au.

Jlornueckue 3agaumn

Pemenue norudeckux 3agau. Peuierue 102uteckux 3a0a4 ¢ noMowbsto epaghos, mabauy.

OcHOBHbIE MeTOJbI pellleHHs] TeKCTOBBIX 3a1a4: apu(METHUECKHH, anreOpandeckuii, nepedop
BApUaHTOB. [lepsuunvie npedcmasieHuss 0 Opyeux Memooax peuleHusi 3a0ay (ceomempuyecKue u
epaghuueckue memoowt).

YpaBHeHNsI 1 HEPABEHCTBA

HepaBencrBa

UYucnoBsie HepaBeHCTBA. CBOICTBA YHCIOBBIX HepaBeHCTB. [IpoBepka crpaBelIMBOCTH HEPABEHCTB
IIPY 33/IaHHBIX 3HAYCHHSIX MTEPEMCHHBIX.

HepaBenctBo ¢ mnepemenHoil. Crtporue u HecTporue HepaBeHCTBa. Obnacmb onpedeneHus
HepaseHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemienue nuHeHBIX HEPABEHCTB.

CucreMbl HEPABEHCTB

CucTteMbl HEpaBEHCTB C OJIHOM MepeMeHHOH. PemeHue cucteM HepaBEHCTB C OJHON MEpPEeMEHHOM:
nuHeHbIX. M300pajkeHue pemieHus CUCTEMbl HEPABEHCTB Ha 4YMCIOBOW MpPsIMOW. 3aluch peLIeHUs
CUCTEMbI HEPABEHCTB.

CTaTUCTUKA M TEOPHUS BEPOSTHOCTEMN

Crarucruka

TabnuuHoe u rpaduyeckoe npencTaBieHNe JaHHBIX, CTOJI0YAThIe U KPYTOBbIE IUarpaMMbl, rpaduki,
MPUMEHEHHUE JuarpaMM U rpa@UKoOB Ul ONUCAHUS 3aBUCHUMOCTEH pEaJbHBIX BEIUYMH, U3BJICUCHHUE
uHbOpMalUU U3 TaOJIUL, TUarpaMM U rpadukoB.

Cayuaiinbie cOObITHS

CayvaiiHble OMBITHI (9KCIIEPUMEHTBHI), JIEMEHTapHbIE CilydaiiHble cOObITHS (MCX0/bl). BepostHocTn
JJIeMEHTapHbIX COOBITUH. CoObITUS B CIOy4yallHBIX OKCIEPUMEHTaX M  OJaronpusTCTBYIOLIUE
JJIEMEHTapHble COOBITHS. BeposTHOCTM ciy4yallHbBIX cOObITMHA. ONBITBI C PaBHOBO3MOXKHBIMU
AJIeMEHTapHBIMU COOBITUAMU. Kilaccuueckue BEpOSITHOCTHBIE OIBITBI C HCIOJIb30BAaHUEM MOHET,
KyOukoB. Ilpasuno croscenus eeposmuocmeti. Cuyyaiinolii 6bi60p. Hcnvimanus bepuynnu. Ycnex u
Heyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvimanuii bepuynu.

I'eomerpuuyeckue purypsl

MHOroyroJibHuKHu

MHOroyroiapHuK, €ro 3J€MEHTBl U €ro CBOMCTBa. Pacmo3HaBaHMe HEKOTOPBIX MHOTOYI'OJIbHHKOB.
Buinyxnvie u negvinyxivlie mnozoyeonvruxu. IlpaBuiibHbIle MHOTOYTOJIbHUKH.

Yetsipéxyronpauku. [lapamienorpamm, pomM0O, MpsiIMOYroJIbHUK, KBaApaT, Tpareluus, paBHOOEJpeHHas
Tpaneuus. CBolCcTBa U NMPU3HAKY MapajienorpaMmma, pom0a, IpsMOyrojibHUKa, KBajpaTa.

OKpyXHOCTBb, KPyT



OKpyXHOCTb, KpyT, UX DJIEMEHTBl M CBOMCTBA; LIEHTpaJbHbIC W BIHCaHHbIE yribl. KacarenpHas u
ceKkywasi K OKPY>KHOCTH, ux ceoticmea. BniycaHHble U ONMUCAHHBIE OKPYXHOCTH JJIsi TPEYTOJbHUKOB,
4emuvlpEXy201bHUKO8, NPABUTbHBIX MHO20Y20IbHUKOE.

Ilooobue

IIponopyuonanvuvie ompesxu, nooodue gueyp. Ilooodonvie mpeyeonvruxu. Ilpuznaxu noooous.

B3aumHoe pacnoJio:keHue NPSIMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus M BBIYMCICHUS

Beanunnbl

[TonsTHe 0 MIomamy TIockoi purypsl u e€ cBoricTBax. Mismepenue miomaneii. Enquauiib uamMepenus
IJIOLIA/IH.

HN3mepeHuss M BBIYMCICHUS

WHCTpyMeHTHI 1 U3MEepeHH U TOCTpOoeHUH Tuiomanen. Tpuronomerpuueckue GyHKIUU OCTPOTO
yria B MPSIMOYTOJBHOM TpPEYroibHUKE 1puconHomempuyeckue @yuxkyuu mynozo yena. CpaBHEHUE U
BBIYHMCIICHHE TuIomaae. dopmyinbl TUIOMAAM TPEYrojdbHUKA, TpAINelHH, MapajuieiorpaMMa M €ro
4yacTHBIX BUJIOB. Teopema [Iudaropa.

I'eomeTpuyeckue nocTpoeHust

Ilocmpoenue mpey2o1bHUKO8 NO MPEM CIOPOHAM, 08YM CIOPOHAM U Y2y MedcOy HUMU, CIMOPOHE U
08YM NPUNEHCAUUM K Hell YeadaM.

enenue ompesxka 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckue npeodopa3zoBaHus

IIpeoOpa3zoBanusi

[Tonstrie npeobOpazoBanusi. IlpencraBicHWEe O METANPEIMETHOM TOHITHH <«IIPEOOpPa3OBAHUE).
Ilooobue

9 Kiacce

YpaBHeHHS U HEPABEHCTBA

HepaBencrBa

Obnacmb onpedenenus nepageHcmea (061acms 0ONYCMUMbIX 3HAYEHUU NEPEMEHHO).

Keaopamnoe nepasencmeo u e2o pewenus. Pewenue KeaOpamuwvix Hepagencme: UCHONb30BAHUE
ceolicms u 2paghuxka KeaopamuuHou QYHKyuu, mMemoo UHMePEanos. 3anuco peuieHus K8aopamHo2o
HepaseHcmaa.

Pewenue yenvix u 0pobHo-payuonanbHvlx HepageHcms MemoooM UHMEPBAILO8.

Cucrembl HepaBeHCTB

Pemenue cucreM HepaBeHCTB C OAHOM NEpEeMEHHOW: JMHEWHBbIX, keadpammuwix. V300pakeHue
pelIeHNs CUCTEMbl HEPAaBEHCTB Ha YHUCIOBOM NMPSIMOM. 3aNUCh PELICHHS] CHCTEMbI HEPABEHCTB.

DyHKUMH

IHousitue pyHkumun

[Tpumeps! QyHKIMHI, TOTy4aeMbIX B MpoOIEcCce MCCIENIOBAHUS PA3TUYHBIX pEabHBIX MPOLECCOB U
peuieHus 3anad. 3HaueHue GpyHkuuu B Touke. CBoiicTBa (QyHKIUI: 00IaCTh ONpeAeIeHHs, MHOKECTBO
3HAa4eHUH, HYJIH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, YEMHOCb/HEeUEMHOCMb, TIPOMEXKYTKH BO3pACTaHUS
u yObIBaHMsI, HanOoJbIlIee U HauMeHbllee 3HaueHus. Vccnenopanue GpyHkunu no e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie Qynxyuu.

KBagparnunas ¢pyHkums

CroiictBa u Tpaduk kBagpatuuHoW (GyHKIMU (mMapadona). Ilocmpoenue epaguka xeaopamuuHou
@dyukyuu no mouxkam. HaxoxaeHue HyleH KBaJIpaTUYHON (QYHKIMH, MHOMCecmea 3HaueHul,
NPOMENCYMKOE 3HAKONOCMOSHCMEA, NPOMENCYMKOE MOHOMOHHOCHU.

OOpaTHasi NPONOPUUOHATBHOCTH

k
CpoiicTBa pyHKINU Y = K y = —. I'unepbona.
X x



I'pagpuxu gynkuuii. IIlpeobpazosanue epaguxa gyuxkyuu Yy = f(X) ors nocmpoenus epaguxos
@ynkyuil suoa y = af (kx+b)+c.

I'paguxu ¢pynxyuti y=a+Lb, y=+/x,y=3%x, y=|x.
X+

IMocnenoBaTeILHOCTH M IPOTPECCHH

Uucnosass mnocinenoBaTenbHOCTh. lIpuMepbl 4YHMCIIOBBIX mOCHENOBaTENbHOCTEH. beckoHeuHble
nocneaoBarenbHoCcTH. Apudmernyeckass mporpeccusi U e€ cpoiicTBa. ['eomerpudeckas HpoOrpeccus.
Dopmyna obwezo uneHa u cymmvl N NEPEbIX UIEHO8 apUPMemuyecKolu U 2eomMempuyeckoll
npozpeccuu. CXo0auwasacs 2eomempuieckas Npocpeccus.

Pelnenne TeKCTOBBIX 3224

3anaun Ha Bce apupMeTHUECKHE AeHCTBUS

Pemenne TekcTOBBIX 33134y apupMeTHIecKuM criocodoM. Mcnonp3oBanue Tabnuil, cXeM, YepTexei,
JIPYTUX CPEJCTB MPEACTABICHUS JAHHBIX TP PEIICHUU 3a1a4H.

3agaum Ha IBUKEeHUE, PA00Ty M MOKYNKH

AHanu3 BO3MOXXHBIX CHTYallMid B3aWMHOTO PACIIOJIOKCHHSI OOBEKTOB TPU WX JIBIDKCHUH,
COOTHOIIEHUS] 00bEMOB BBHITIOTHAEMBIX pabOT IIPU COBMECTHOM padoTe.

3agaum HA YACTH, 10JIM, TPOLEHTHI

Pewrenue 3a1a4 Ha HaXOXAEHUE YaCTH YKCIIa U YKCTIA 110 €ro yacTu. Pemienue 3a1a4 Ha NpOLEHTHI U
nosn. [IpuMeHneHne nponopuui Npyu peleHuy 3a1ay.

Jlornueckue 3aga4n

Pemenune normueckux 3anad. Peuwenue no2uyeckux 3a0au ¢ nomMowwio epagos, mabauy.

OcHoBHbIE MeTOAbl pellieHHs] TEKCTOBBIX 3a/1au: apudMeTHUecKHii, anreOpandeckuii, mepedop
BapUaHTOB. [lepsuynvie npeocmasnenuss 0 Opy2ux Memooax peuwieHuss 3a0ay (2eomempuyecKue u
epaguueckue memoowvt).

CTaTUCTHKA U TEOPUS BEPOSTHOCTEHN

CraTucruka

TabnuuHoe U rpadguueckoe NpeaCcTaBlIeHNE JaHHbBIX, CTOJI0UAThIE U KPYTrOBbIE JUarpamMmbl, TpadukH,
IPUMEHEHHE JuarpaMM U rpaduKoB JJIs ONMHMCAHMs 3aBUCHUMOCTEH peajbHBbIX BEIUYMH, U3BJICUCHHE
nH(popMaluu U3 TabauL, Juarpamm u rpadukos. OnucaTenbHble CTATUCTUYECKUE TOKA3aTEH YUCIOBBIX
HaOopoB: cpenHee apudmernueckoe, Mmeouana, HauOosblllee M HaUMEHblee 3HaueHus. Mepsl
pacceuBaHUs: pa3Max, OUCHEPCUs. U CIMAHOAPMHOe OMKIOHEHUE.

CrnyuaitHast ©3MEHUNBOCTB. VI3MEHUMBOCTB ITpU U3MEpEHUIX. Pewarowue npasuna. 3axonomeprocmu
8 USMEHUUBLIX GETUUUHAX.

Cayuaiinble cOObITHS

CrnyyaiiHble ONbITHI (IKCIIEPUMEHTBI), JIEMEHTapHbIE clydaliHble cOObITHS (MCcXo/bl). BeposTtHocTu
ayieMeHTapHbIX  cOObITUH. COOBITUS B CIOy4alHBIX OKCHEpUMEHTaX U  OJAronpusATCTBYIOIINE
JJIeMEHTapHble CcOoObITHS. BeposTHOCTHM ciayyallHBIX cOObITHH. ONBITBI ¢ PaBHOBO3MOXKHBIMU
3JIEMEHTAapHBIMH  cOOBITHsAMU. Kilaccuueckue BepOsSTHOCTHBIE ONBITBI C HCIOJB30BAaHHMEM MOHET,
KyOuKOB. [lpedcmasnenue coovimuii ¢ nomowwio ouazpamm unepa.llpomusononodxicHvie cobvimus,
obveouHnenue u nepeceuenue cobvimui. IIpasuno cnoocenus eeposmuocmeni. CnyuaiiHvli blOOp.
Ucnvimanusa bepuynnu. Yenex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvimanuii bepuynnu.

Cnyuaiinvle éenuuunsl
3naxomemeo co cayuauHbIMU 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbIX CIYYAUHBIX GETUUUH.

Pacnpeoenenue seposmnocmeii. Mamemamuueckoe odxcuoanue. Ce0lcmea Mamemamuyecko2o
oorcudanus. Ilousmue o 3axone bonvuux yucen. Mamepenue eeposmuocmetl. Ilpumenenue saxona
OONbUIUX YUCeN 8 COYUOTIO2UL, CIMPAX0BAHUU, 8 30PABOOXPAHEHUU, 0becneueHuy 6e30nacHoCmu
HaceneHusi 8 Ype38bluaUHbIX CUMYAYUSIX.

I'eomerpuueckne purypbi
I'eomeTpuueckue ¢purypsl B npocTpaHcTBe (00bEMHBIE Te1a)



MHnozoepannuk u e2o 21emenmul. Hazeanus MHo202panHuKo8 ¢ pasHviM NOLONCEHUEM U KOTUYECHBOM
epaneii. [lepBudHbIC IpeACTaBICHUS O MIUPAMUJE, TapajuIeenuIesae, npusMe, chepe, mape, MIIMHAPE,
KOHYC€, UX 3JIeMEHTax U MPOCTEHIINX CBOMCTBAX.

N3mepeHus 1 BLIYMCIEHUS

Benuuunbl

[Ipencrasnenne 06 00bEMe U ero cBoiicTBax. M3mepenue o0béma. EnuHuIBI H3MepeHus 00bEMOB.

N3mepenus u BoIYMCIeHUS

Brruncnenmne 3J1eMEHTOB TPEYTOJIBHHKOB C HCIOJIB30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIICHUH.
@opmyJbl IJIOMAAN TPEYrOJdbHUKA, MapajuleJorpaMMa U €ro 4acTHBIX BHJIOB, (POPMYJIbI JIMHBI OK-
PYXHOCTH U TUIOIIAAU Kpyra. Teopema cunycos. Teopema kocumycos.

I'eomeTpuueckne nmpeodpazoBaHus

JABukeHust

OceBast ¥ LIEHTpaIbHAsI CHMMETPHS, 1080POM U NApaiebHbulll neperoc. Kombunayuu osudsicenuti Ha
NJIOCKOCMU U UX C8OLICEA.

BekTopbl 1 KOOPAUHATHI HA IIOCKOCTH

BekTopsl

[lonsiTe BekTOpa, ACWCTBHS HaJ BEKTOpPaMH, HCIIOJIB30BAHHE BEKTOPOB B (PHU3UKE, paziodiceHue
8EKMopa Ha coCMasAwue, CKAIsPHoe Npou3eedeHue.

Koopaunartsi

OCHOBHBIE MOHATUS, KOOPOUHAMbBI 6EKMOPA, pAcCmosHue Mexcoy moukamu. Koopounamer cepeounvl
ompeska. Ypasnenus gueyp.

IIpumenenue 6exkmopoe u KoopouHam 05 peueHus: NPOCMeUUX 2eoMeMpPULecKux 3a0ay.

HcTtopust MaTeMaTUKH

Bosnuxnogenue mamemamuxu kax Hayku, smanvl eé passumus. OcHOHble pazoenvl MAmemMamuxuy.
Buvioarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.

Om 3emneodenusn k eeomempuu. Ilugaeop u eco wrona. anec, Apxumeo. Ilnamon u Apucmomens.
Ilocmpoenue npasunvHvlx MHO20y201bHUKOS. Tpuccexyus yena. Keaopamypa xpyea. Yoeoenue kyoa.
Ucmopus uucna w. 3onomoe ceuenue. «Hauanay» Esxnuoa. JI Dunep, H.U.Jlobauesckuii. Ucmopus
nAMO20 NOCMyniama.

llosasnenue memooa KoopouHam, no360JAI0U€20 NePesoOUmsb ceoMempuyecKue 00beKmvl Ha A3bIK
aneeopoi.

I'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYIHCATOUE20 MUPA.

Acmponomus u ceomempus. Ymo u xax ysnanu Auwaxcaeop, pamocgen u Apucmapx o pazmepax
Jlynot, 3emnu u Connya. Paccmosinus om 3emnu 0o Jlynot u Connya. Mzmepenue paccmosnusi om 3emau
0o Mapca.

Ponw poccutickux yuénvix 6 pazeumuu mamemamuxu. J1.Junep. H U .Jlobauesckuii, 11.J1. Yebviues, C.
Koesanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hagueaykux HayK, pazeumue
poccutickoeo ¢proma, A.H.Kpvinos. Kocmuueckas npoepamma u M. B.Kenowviuu.

3. Temarnueckoe INTAHUPOBAHHUE ¢ YKa3aHUEM KoJIu4YeCcrBa 4YacosB,
OTBOJAMMbIX HA OCBOCHHE KAXKIA0N TEMBbI.

5 kaacce

Ne i/ Pa3nen Koaun4gecTBO 4acoB

1 [ToBTOpeHue 8

2 HatypanbHubie ynucna u HyJb 16




3 YucnoBble BeIpaXkeHUs. Anredpandeckie BbIPaKEHUS. 21
4 Jpo6u. OOBIKHOBEHHBIE APOOH. 43
6 Hpobu. ecsaruunbie npoodu. [IporeHTHI. 52
7. Harmsigaas reometpust 35
8 [ToBTOpEHME M cUCTeMaTH3aldsd Y4eOHOTO MaTepHuaa. 29
Hroro 204
6 xkaacce
Ne i/ Pa3nen Koan4yecTBO 4acoB
1 [ToBTOpeHue. 8
2 OTHo1IeHNE IBYX YHUCEN 29
3 CaoiicTBa ¥ PU3HAKY JIETUMOCTH. [lenutenu u KpaTHbIE. 44
4 Parmonansueie uncna. IlonoxurenbHble 1 OTpULIATEIbHBIC 42
qucya.
5 Permrenne TeKCTOBBIX 3a1a4 9
6 Harnsanas reomerpus 43
7 [ToBTOpeHue u cucremaTu3anus y4eOHOro Marepuaa. 29
Hroro 204
7 KJacc
Ne i/m Paszpnen KoanyecTBo yacos
1. [ToBTOpEHME U cucTeMaTH3aIMs Y9eOHOTO MaTepraia 4
2. Hucna. ToxaecTBeHHbIC IPEOOPA30BAHKS. 11
3. Llemnbie BBIpaKEHHSI. 50
4. VYpaBHeHUs ¥ HepaBeHCTBAa.JIMHEHbBIE YpaBHEHUS. 5
5. CucteMbl ypaBHEHHH. 6
6. OyHKIIH 30
7. Pemenye TeKCTOBBIX 3a1a4 5
8. CrarucTtuka u TeopHsi BEpOSITHOCTEN 14
9. HauanbHble reoMeTpuuecKue CBEACHUS 10
10. TpeyronbHUKN 17
11. [TapayienpHBIE IPSIMBIC 13
12. CooTHOLIEHHE MEX1y CTOPOHAMU U YIJIAMU TPEYTOJIbHUKA 18
13. IToBTOpEeHNE 21
HTroro 204




8 kiacce

Ne i/ Pazgen Koan4gecTBO 4acoB
1. [ToBTOpEeHME U cUcTEeMaTH3AIHs YIeOHOTO MaTepHralia 6
2. PanmonaneHble U nppanuoHanbHble yrcia. KBagpatHeie KOpHU. 53
3. KBagpartHoe ypaBHEHHUE U €70 KOPHU 26
4, HepasenctBa. CrcTeMbl HEpAaBEHCTB. 26
5. Crenenp ¢ 1enbiM MokaszateneM. CTaTUCTHKA HW  TEOpHUS 15
BEPOATHOCTEMN
6. YeThIpexXyrojJbHUK 14
7. ITnomane 14
8. [TonoOHbBIE TPEYTOJIBHUKH 19
9. OKpy>XHOCTb 17
10. IToBTOpeHue 14
Hroro 204
9 kJacc
Ne n/m Paszpnen KoJsmnuecTBo yacoB
1. [ToBTOpEeHME U cucTeMaTHU3alys y4eOHOro MaTepuaa 8
2. YpaBHEHMs 1 HEPABEHCTBA. 43
3. OyHKIHH. 30
4. ITocnenoBaTebHOCTH U TPOTPECCUH 17
S. CratucTtuka u TeopHsi BEpOSITHOCTEN 17
6. ITonsiTue BeKTOpa 9
7. MeTto1 KOOpMHAT 11
8. CooTHOIIIeHHE MEXTy CTOPOHAMH M YTTIaMU TPEyroJIbHUKA. 12
CkansipHOE ITPOU3BEICHUE BEKTOPOB
9. J1MHa OKPYKHOCTH M IIJIOLIAAb Kpyra 12
10. J{Brxenue 12
11. HauanbHble CBEICHUS M3 CTEPEOMETPUHI 1
12. 006 akcroMax IJIaHUMETPUU 1
13. [ToBropenue. Pemenne 3anau 31
HTroro 204
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