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MaremaTuka
Ilnanupyemblie pe3yJibTaThl

Pabouas mporpamma no npenmery «MaTeMaTHKa» COCTaBJICHAa HA OCHOBE TpPeOOBaHMIA K
pe3yabTaTaM OCHOBHOM 00pa30BaTeNIbHONM MPOrpaMMbl OCHOBHOT'O 00I1ero 00pa30BaHus C TSKEIbIMU
HapyLICHUSMH PEUH.

BpInyCKHUK Hay4uTcs B 5-6 kiaccax (/151 MCIOJIb30BAHMS B IOBCEIHEBHOM KU3HU U
o0ecrieyeHUs1 BO3MOKHOCTH YCIEIIIHOT0 MPOJA0JIKeHUs1 00pa3oBaHusi HA 0a30BOM yPOBHe):

. OmnepupoBath Ha 6a30BOM yp013He1 MOHATUSIMUA: MHOKECTBO, SJIEMEHT
MHOKECTBA, IOJAMHOXECTBO, IPUHAIICKHOCTb;

. 3a/1aBaTh MHOKECTBA [IEPEUHCIIEHUEM UX 3JIEMEHTOB;

. HAXOJHTh MepeceueHne, 00beTMHEHNE, TTOJIMHOKECTBO B MPOCTEUIITIX
CUTyalUsX.

B noBceHeBHOI JKU3HHU ¥ NIPU U3YYE€HHH APYTUX NMPeIMETOB:
® pacno3HaBaTh JIOTMUECKH HEKOPPEKTHBIE BHICKA3bIBAHMUSL.
Yucaa
e OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHSMHU: HaTypallbHOE YHCIIO, IEJI0E YHCIIO,
OOBIKHOBEHHASI IPOOB, JeCSITHYHAS P00, CMEIIAHHOE YHCIIO, PAIIHOHATBHOE YUCIIO;
® HCIOJL30BAaTh CBOMCTBA YMCEN W IpaBWia JCUCTBUH C pallMOHAIBHBIMUA YHCIAMHU
IIPU BBITIOJIHEHUH BBIYUCIICHUH;
® UCIOJIB30BaTh MPHU3HAKU AenuMOocTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUHN BBIYUCICHAN
Y PEIICHUH HECIIOKHBIX 3a]1a4;
®  BBINOJHATH OKPYIJVIEHHE PAllMOHAIBHBIX YHCET B COOTBETCTBUU C MIPaBUIIAMU;
® CpaBHUBATh PAllMOHAJIBHBIC YUCIIA.
B noBcenHeBHOI :KMU3HM ¥ NPU U3YYEHUH APYTHUX NPeIMETOB:
® OIICHUBATH PE3YJIHTAThl BEIYMCICHUM MPU PEIICHUN TPAKTUUECKUX 3a]1aY;
® BBINOJIHATH CPABHEHUE YUCEIT B peabHBIX CUTYAIUsX;
® COCTaBJSITh YMCIOBBIC BBIPAKCHUS MPU PEIICHUU MPAKTUYECKUX 33134 M 3a/1ad U3
JIPYTUX y4EOHBIX MPEAMETOB.
CTaTHCTHKA M TeOPUSA BePOSITHOCTEN
e [IpencraBnsaTe JaHHBIE B BHJIE€ TAOJIHII, TUATPAMM,
e yuTaTh HHGOPMAIIUIO, IPEJCTABICHHYIO B BHJIE€ TAOIUIIBI, IUATPAMMBI.
TekcroBbIe 3ag1a91
e Pemarh HecOKHBIE CIOKETHBIE 33J]a4l Pa3HBIX THUIIOB Ha BCe apu(METHUYECKHE
JIEHCTBUS,
® CTPOUTH MOJENb YCJIOBUS 33a1aud (B BHJE TaOIHIIBI, CXEMbI, PUCYHKA), B KOTOPOIt
JaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIMYMH, C LIETBIO MIOMCKA PEIICHUS 3a/1a4H;
® OCYIIECTBISITH CIIOCOO MOMCKA PEIICHUS 3a7aud, B KOTOPOM PACCy>KIEHHE CTPOUTCS
OT yCIOBUS K TpeOOBAHHIO HIIM OT TPEOOBAHUS K YCIOBHIO;
® COCTaBJIATH IUTAH PEIICHUS 3aa4H;
®  BBIJICJIATH STAIbl PELHICHUS 33/1a4H;
® UHTEpPIPETUPOBATH BBIYUCIMTENbHBIE pEe3yJbTaThl B  3ajlaye, HCCIEA0BAThH
MOJIYYEHHOE pEelICHUE 3aauH;
® 3HATh pPa3IUYHe CKOPOCTEH 0OBEKTA B CTOSYCH BOJIE, MPOTUB TEYCHUS U MO TCUCHUIO
peku;
e pemiarh 337a4M Ha HAXOXKIEHHWE YaCTH YMCIIa M YHCIia TI0 €T0 YacTH;
e pemaTh 3aJaYd Pa3HBIX THUIMOB (HAa paboTy, Ha TOKYNKH, Ha JBIKEHUE),
CBSI3BIBAIOIIUX TPU BETMIUHBI, BBIJCISATH 3TH BEIMYUHBI U OTHOIIICHUS MEKTy HUMU,
® HAXOJWThb MPOLIEHT OT YMCJA, YUCIO MO MPOUEHTY OT HEro, HaXOAUTh MPOLEHTHOE
OTHOIIIEHWE JBYX YHCEJ, HAaXOJWTh MPOIEHTHOE CHIDKCHHE WM MPOIICHTHOE IOBBIIICHUE
BEIIUYNHEI;
® pemaTh HECJIOKHBIE JJOTUYECKUE 3a/1a4U METOJIOM PACCYXKIACHUM.
B noBcenHeBHOI KU3HM ¥ NIPU U3YUYEHUH JPYTUX NMPEAMETOB:




® BBIIBUraTh TUIIOTE3bl O BO3MOXKHBIX IMpPENEIbHBIX 3HAUEHUSX HMCKOMBIX BEJIIMYUH B
3ajaye (AenaTh IPUKHUKY)
Harasnnas reoMeTrpus
I'eomeTpuuyeckue purypsi
e OmnepupoBarb Ha 0a30BOM ypOBHE MOHATUSAMHU: (pUrypa, TOUKa, OTPE30K, MpsMas,
Jy4, JIOMaHasi, yroj, MHOTOYTOJbHHUK, TPEYTOJIbHUK U YETHIPEXYroJbHUK, MPSMOYTOJIbHUK U
KBaJIpaT, OKPYXHOCTh M KpYT, NPSIMOYTOJbHBIN Mapaienenumnesn, KyO, map. M3o0paxkars
n3y4aeMble QUTypbl OT PyKU U C IOMOIIBIO JTUHEHKU U IUPKYJISL.
B noBce1HeBHOM KU3HU M TPU U3YYEHUH IPYTUX MPeIMETOB:
e pelmaTh NPaKTUYECKUE 3a/1a4M C IPUMEHEHUEM MPOCTEUIITNX CBONCTB QUTYP.
H3mepenus u BbIYMCIeHHUSA
® BBHINOJHATH HW3MEpPEHUE JJIMH, PACCTOSHUM, BEJIMYUH VYIJIOB, C IOMOIIbIO
WHCTPYMEHTOB ISl U3MEPEHUH JIJTNH U YTJIOB;
® BBIUUCIITH [JIOMIAJH IPSIMOYTOJILHUKOB.
B noBceiHeBHOM KU3HHU M TPU U3YYE€HHUH IPYTHX MPEIMETOB:
® BBHIUKCIATH PACCTOSHUS HAa MECTHOCTH B CTAaHJIAPTHBIX CHTYaIUsX, TUIOIIAIN
MPSIMOYTOJIbHUKOB;
® BHINOJHATH MPOCTCHUINNE TOCTPOCHUS U M3MEPECHUS Ha MECTHOCTH, HEOOXOIUMEIC B
peanbHOU KU3HU.
HcTopusi MaTeMaTHKHU
® ONKCHIBATH OT/AEIbHBIC BBIJAIONINECS PE3yJbTaThl, MOJYYEHHbIE B XOJI€ Pa3BUTHUS
MaTEMaTHKHU KaK HayKH;
® 3HATh MPUMEPHI MATEMATUUYECKUX OTKPBITHI U UX aBTOPOB, B CBA3H C OTEUYECTBEHHOM
Y BCEMUPHOU UCTOPHUEH.
BpINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCHA B 5-6 KJ1accax (47151 o0ecneyeHus
BO3MOSKHOCTH YCIENTHOTO NMPOJI0/KeHUsI 00pa30BaHUsI HA 6A30BOM U YIJIy0JI€HHOM YPOBHSIX)
DJIeMEeHThI TeOPUH MHOKECTB H MATEeMAaTHYeCKOM JIOTHKH

o Onepuposamv®  NOMAMUAMU: — MHOXNCECMB0,  XAPAKMEPUCUKL
MHOJICECmBa,  JNeMeHm  MHOJcecmed, nycmoe, KOHeyHoe U  OeCKOHeuHoe
MHOHCECMB0, NOOMHONCECNE0, NPUHAODIEHCHOCTD,

o onpeoenamo NPUHAOTIEHCHOCTb n1emeHma MHOJICECMBY,
00beOUHEHUIO U Nepeceqenuio MHONCeCms, 3a0asamb MHOMCECMBO C NOMOUbIO
nepevucienus 21eMeHmMos, CI08eCHO20 ONUCAHUSL.

B noBceiHeBHOM KU3HHU M TPU U3YYEHHUH PYTUX NPeAMETOB:

o PACRO3HABAMb T02UYECKU HEKOPPEKMHbLE 8bICKA3bIBANUSL,

o cmpoums Yenoyku yMo3axkuoueHull Ha OCHO8e UCNOIb308AHUS NPABGUTL
JIO2UKU.

Yucna
o  Onepuposame NOHAMUAMU. HAMYPATLHOE YUCTO, MHONCECMBO HAMYPALbHLIX YUCel,
yenoe yucio, MHONCeCMB0 Yeavlx Yuceil, 00bIKHOBEHHAsI OpOOb, decAmudHas Opobs, cMeuanHoe
YUCNO, PAYUOHATILHOE  YUCIO, MHOJMCECMBO  PAYUOHANbHLIX — YUcell, 2eoMempuiecKas
uHmMepnpemayus HamypaibHulx, Yeivlx, payuOHAIbHbIX,
®  NOHUMAamMb U 0OBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCLA,
®  GBLINONHAMb GbIUUCTICHUS, 8 MOM YUCTe C UCNOIb308AHUEM NPUEMO8 PAYUOHATILHBIX
gblulUCIeHULl, 000CHOBbIBAMb ANCOPUMMbL BLINOJHEHUS OCUCMBULL
® ucnonvzoeams npusHaku oenumocmu ua 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmer u
npou3eedeHuUs Yuceil Npu GblNOIHEHUU 8bIYUCTEHULL U peuleHUulU 3a0a4, 000CHO8bIBAMb NPUSHAKU
oenumMocmu,
®  GLINOIHAMb OKPY2NleHUEe PAYUOHATIbHBIX YUCE]l C 3A0AHHOU MOYHOCMbIO;
®  YNopA00UUBAMb YUCA, 3ANUCAHHBLE 8 8UOE 0OLIKHOBEHHBIX U QeCAMUYHBIX Opobell;
e naxooums HOJ u HOK uucen u ucnonvszogamo ux npu peuteHuu 3a0da, .
® onepuposamv NOHAMUEM MOOYIb YUCILA, 2EOMEMPUYECKas UHmMepnpemayus Mooy
yucua.
B noBceHeBHOM KU3HHU M TPU U3YYE€HHUH JPYTUX MPEAMETOB:




®  NPUMEHAMb NPABGUILA NPUOTUNICEHHBIX BbIYUCTIEHUL NPU PeUleHUU NPAKMUYeCKUX
3a0ay u peweHuu 3a0ay Opyeux y4eOHuIX npeomemos;
®  GLINONHAMb CPABGHEHUE Pe3YTbMAMO8 GbIYUCICHUL NPU PEUeHUU NPAKMUYeCKUX
3a0ay, 6 MOM Yucie NPUOTUNHCEHHBIX BbIYUCTEHULL,
® CcoCcmasnsims HUCIOBblE GbIPANCEHU U OYEHUBAMb UX 3HAYEHUSI NPU PeueHUU
NPAKMUYECKUX 3a0a4 U 3a0a4 u3z opy2ux yueOHvlx npeomemos.
YpaBHeHUsI 1 HEPABEHCTBA
o Onepupogamv NOHAMUAMU. PABEHCMB0, YUCIO0B0E DABCHCMBO, YPABHEHUE, KOPEHb
VpasHeHus, peuieHue YPasHeHuUs, YUCi1080e HepaseHCmao.
CTaTHCTHKA U TEOPHUS BEPOSTHOCTEI
o Onepupogsamv NOHAMUAMU. CMOIOYAMbIE U KPY208ble OUApAMMbL, MadIuybl
OAHHBIX, CpeOHee apugdmemuieckoe,
® u3eneKamv, UHGOPMAayUIo, NPeOCMagiIeHHYI0 8 MAOIUYAX, HA OUACPAMMAX,
® cocmasnsims mabauywvl, CMpoUms OUASPAMMbL HA OCHOBE OAHHBIX.
B noBceHeBHO KU3HHU M TPU U3YYE€HHUH IPYTUX MPEIMETOB:
® u36IEKAMb, UHMeEpPnpemuposams u npeobpazoevleamy ungopmayuro,
npeoCmaesieHnylo 8 mabauyax U Ha  OUASPAMMAX, OMPANCAWYI — CeoUcmed U
XapakmepucmuKu peaibHblX NPOYecco8 U s61eHUlL.
TekcToBbIe 3a1a4H
e Pewams npocmole U CIOJHCHBIE 3A0AYU PAZHBIX MUNOS, A MAKICe 3a0aUu
NOBLIUEHHOU MPYOHOCMU,
®  UCNONBL306AMb pA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CILONCHBIX 3a0ay O/is
noCcmpoenus NOUCKOBOU CXeMbl U peuleHus 3a0ay,
®  3HamMb U NPUMEHMb 00a cnocoba Noucka peuteruss 3a0ad (om mpebosanus K
VCILOBUIO U OM YCNI08UA K MPeOOBAHUIO),
®  M00enuposamy paccyrHcoerus npu NOUCKe peueHus 3a0ay ¢ NOMOWbIO epag-cxemol,
®  guI0eNAMb 2MANbl PEULeHUs 3A0aAYU U COOEPHCAHUE KAHCO020 IMand;
®  UHMEPNPEemupo8ams  GbIYUCIUMENbHbIE pe3yabmamysl 6 3adaue, UCCLe008aNmb
NOIYYEHHOE pelterue 3a0ayil,
®  GHATUZUPOBAMb  BCEBOZMONCHbIE —CUMYAYUU  83AUMHO20  PACHONIONCEHUSI  O8YX
00bEeKMOo8 U UBMEHEeHUe UX XAPAKMEPUCMUK NPU COBMECTNIHOM OBUNCEHUU (CKOPOCHb, 8peMs,
paccmosiHue) npu peuieHuu 3a0ay HAa O08UdNCeHue 08yX 00beKmos8 KaKk 6 O0OHOM, MaK U 8
NPOMUBONOLONCHBIX HANPABTIEHUSAX,
® uCCe006amb 8CEBO3MONCHBIE CUMYAYUU NPU PEueHUuY 3a0ay Ha 08UdICEHIe NO peke,
PAcCCMampusams pasHvle CUCHeMbl Omcyema,
®  pewamsv pazHooOpasHvle 3a0a4U «HA YACMUY,
® pewamv U 000CHOBbIGAMb C80€ peuleHue 3a0ay (8bl0eAMb MAMEMAMULECKYIO
OCHOBY) HA HAXO0XCOEeHUe YACMU YUCIA U YUCIA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbICd
opodu;
®  0CO3HABAMb U OOBACHAMb UOCHMUYHOCHb 3A0ad PA3HBIX MUNOE, CEA3LIBAIOWUX MPU
geUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE); GblOESIMb dMU BENUYUHbL U OMHOUEHUS.
MeNHCOY HUMU, NPUMEHSIMb UX NPU PeuleHul 3a0ay, KOHCMPYuposams coOCMEeHHble 3a0adu
VKA3AHHBIX MUNOS.
B noBceiHeBHOM KU3HHU M TPU U3YYE€HHUH IPYTUX MPEIMETOB:
® guloensimb NpU peuleHuu 3a0ay Xapakxmepucmuku paccmMampueaemol 6 3aoave
cumyayuuy, omauyHvle om peanlbHulX (me, om KOmMopvlx abCmpazuposaiucy), KOHCMmpyupoeams
HOBble CUMYyayuu ¢ y4emom 3Mmux Xapakmepucmuk, 6 4aCmMHOCMU, NPU peuleHul 3a0ay Ha
KOHYeHmpayuu, y4umoléams ni0MHOCMb 8eljecmead;
® pewamsv u KOHCMPYUpo8ams 3a0auu Ha OCHOBE PACCMOMPEHUS PEANbHbIX CUMYayull,
8 KOMOPbIX He Mpebyemcs MOYHbIU LIYUCTUMENbHBLU Pe3YTbmam,
®  pewams 3a0ayu Ha 08UNCEHUE NO PeKe, PACCMAMPUBAsL PA3HbIEe CUCTEMbL OMCYemd.
Harasanas reoMeTrpus
I'eomeTpuuyeckue purypsl
e [3enekamv,  uHmepnpemupoéamv U  NpeobpaA30evleamv  UHGOpMaAyulo 0
2eomempuieckux ueypax, npedcmasienHyIo Ha 4epmexcax,



® uz0bpadxcamo uzyuaemvie Quaypvl Om pyKu U ¢ NOMOUbIO KOMNbIOMEPHBIX

UHCIMPYMEHMO8.
N3mepeHus u BIYUCIEHHSA
o BbINOIHAMb UMEPeHUe ONUH, PACCMOSHUL, BEIUYUH V2N08, C NOMOWbIO
UHCMPYMEHMO8 O/ USMEPEHUll OJIUH U Vell08;
o BbIUUCTAMD niowaou NPAMOY20NbHUKOS, K8a0pamos, 06veMmbl

NPAMOY20IbHLIX NAPALLeNenunedos, Kyoos.
B noBceiHeBHOM KU3HHU M TPU U3YYE€HHH IPYTUX MPEIMETOB:
o BbIUUCTIAMb PACCMOAHUS HA MECIMHOCIU 8 CIAHOAPMHBIX CUMYAYUSX,
NI0WAOU Y4ACMKO8 NPAMOY20NbHOU (hopMbl, 00beMbl KOMHAM,
J 8bINOIHAMb NPOCMeluue NOCMPOeHUs: Ha MeCMHOCMU, HeoOX00UMble 8 PeanbHOll
JHCUHU,
o OYEHUBAMb PA3MEPbI PEATbHBIX 00BEKMO8 OKPYICAIOWE20 MUPA.
HcTropusi MaTeMaTHKHU
o  Xapaxmepuzoeams 6K1AO BbLOAIOWUXCS MAMEMAMUKOS 8 PA3BUMUE MAMEMATNMUKU U
UHBIX HAYYHBIX obaacmell.

BrinyckHuK HaydyuTces B 7-9 kiaccax (1J151 MCNO0JIb30BAHUS B MOBCEIHEBHOM KU3HU U
o0ecrneyeHNs1 BO3MOKHOCTH YCIIEIIHOI0 MPOAO0JIKEeHNsI 00pa30BaHusl Ha 02a30BOM YPOBHe)
DJIeMEeHThI TEOPUHM MHOKECTB U MATEeMATHYECKOI JIOTHKH

° OrnepupoBaTh Ha 6a30BOM ypOBHe3 MMOHATUSIMH:. MHOKECTBO, DJICMEHT
MHOK€ECTBA, TOJAMHOKECTBO, IPUHAJICKHOCTb;

° 3a/1aBaTh MHOKECTBA MEPEUUCICHUEM UX 3JIEMEHTOB;

° HaxOJIUTh MepeceYCHNE, 00bEAMHEHHUE, ITOIMHOKECTBO B IPOCTEHIIINX
CUTYalHsIX;

° omepupoBath Ha 0a30BOM YpOBHE MOHSATHSAMH: ONpeelieHUE,
aKCuoMa, TeopemMa, J0Ka3aTeabCTBO;

° MPUBOJIUTH MIPUMEPBI U KOHTPHPUMEPHI JJIsI TOATBEPKIAECHUS CBOUX
BBICKQ3bIBaHUH.

B noBceqHeBHOI KU3HM U IPU U3YYEHUH APYTHUX NPeIMETOB:
® ICIMOJB30BaTh Tpapuueckoe MpeICTaBICHUEe MHOKECTB JJIsi OTTMCAHUs peaTbHbIX
MPOIIECCOB U SIBJICHUH, PU PEIICHHUH 3a7a4 JPYTUX YICOHBIX TPEIMETOB.
Yucaa
e OmnepupoBarh Ha 0a30BOM YypOBHE MOHSATHSMHU: HATypallbHOE YHCIIO, IEI0€ YHUCIIO,
OOBIKHOBEHHast JIpoOb, JecATUYHas JApoOb, CMEIIaHHas Jpo0b, palMOHAIBLHOE YHUCIIO,
apudmeTnuecKuil KBaJIpaTHBIN KOPEHb;
® HCIOJb30BATh CBOKMCTBA YUCEN U NTpaBUJja IEUCTBUI MPU BBIIOJHEHUH BBIYMCIICHHI;
® ICIOJB30BATh MPHU3HAKH JETMMOCTH Ha 2, 5, 3,9, 10 mpu BBIOJIHEHUH BBIUYMCICHUN
Y PEIICHUH HECIOKHBIX 3a]1a4;
®  BBINIOJIHATH OKPYTJICHUE PAIMOHAIBHBIX YHCET B COOTBETCTBUHM C TIPABUIIAMU;
® OIEHUBATH 3HAYECHHE KBAJPATHOTO KOPHSA U3 MOJOKUTEIBHOTO 1IEJIOT0 YHCIIa;
® pacno3HaBaTh pallMOHAIbHBIE U UPPALMOHAIbHBIC YHCIIA;
® CpaBHUBATh YKCTIA.
B noBcenHeBHOI KU3HM U MPU U3YUYEHUH JPYTUX MPeIMETOB:
® OIIEHWBATH PE3YNIHTATHI BEIYMCICHUI MPU PEIICHUN TPAKTUUECKUX 3a]1a4;
®  BBINOJIHATH CPABHEHUE YHUCEN B PEATIbHBIX CUTYAIUAX;
® COCTaBJISTh YHCIOBBIC BBIPAKCHUS MPU PEIICHUN MPAKTUYCCKUX 3a/7a4d M 3a/1ad U3
JIPYTUX y4EOHBIX MPEAMETOB.
ToxnecTBeHHBbIE IPe0Opa3oBaHUA
e BrInonHATE HECNOXKHBIE MpeoOpa3oBaHUs Ji BBIYUCICHUS 3HAYEHUH YHUCIOBBIX
BBIPDOXKEHUH, CoJepKalluX CTENeHU C HaTypaJibHbIM [OKa3aTejleM, CTENEeHH C LelbIM
OTPHUIIATEILHBIM TIOKA3aTeJIeM;
® BBINIOJIHATH HECIOXKHBIE MPEOOPa30BaHUS IENBIX BBHIPAKEHUIN: PACKPHIBATh CKOOKH,




IIPUBOAUTH MOAOOHBIE CIIaraeMbI€;
® UCHOJb30BaTh (POPMYJIBI COKPALICHHOTO YMHOXEHHs (KBaapaT CyMMBI, KBaJpar
Pa3HOCTH, PA3HOCTH KBAIPATOB) JIJISl YIPOIICHUS BEIYMCICHUN 3HAUCHHUM BBIPAXKEHUN;
® BBHINOJHATH HECIOXHBIE IPeoOpa3oBaHUs JIPOOHO-JIMHEHHBIX BBIPAXKEHUH U
BBIPAKEHUI C KBaJPaTHBIMU KOPHSIMH.
B noBceHeBHOM KU3HHU M IPH U3YYEeHHUH JIPYTUX NPeAMETOB:
® [IOHMMATbh CMBICJ 3aIIMCH YHUCJIa B CTAHJJAPTHOM BUJE;
e onepupoBaTh Ha 0A30BOM YPOBHE IOHATHEM «CTAHJAPTHAs 3alIUCh YUCIIA».
YpaBHeHHsI M HEPABEHCTBA
e OmnepupoBarh Ha 0a30BOM YpPOBHE HOHSATHSMH: PAaBEHCTBO, YMCIOBOE DPAaBEHCTBO,
YPaBHEHUE, KOPEHb YPABHECHMS, PEUICHHE YPABHEHMsI, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pellIeHrEe HEPABEHCTBA;
® IIPOBEPATH CIIPAaBEAJINBOCTb YUCIIOBBIX PABEHCTB U HEPABEHCTB;
e peElIaTh JIMHEHHBIC HEPAaBEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOJALIMECS K
JIMHEHHBIM;
® pELIaTh CUCTEMBI HECIIOKHBIX JIMHEHHBIX YPaBHEHUH, HEPABEHCTB;
® [IPOBEPSTH, ABJISETCS JIU JAHHOE YUCIIO PELIEHUEM YpaBHEHUs (HEPAaBEHCTBA);
e pelaTh KBaJpaTHbIE ypaBHEHUS 110 (hOpMyJie KOPHEN KBaIpaTHOI'O YPAaBHEHUS;
e 1300paxaTh PEUICHUS HEPABEHCTB M X CUCTEM Ha YHCIIOBOH MPSIMOH.
B noBceHeBHOM KU3HHM M IIPH M3YYCHHUH APYTHX NPEAMETOB:
® COCTaBJIATH W peLIaTh JMHEHHbIC YPaBHEHUS NPU PELICHUU 3a7ad, BO3HUKAIOIIUX B
JPYTUX y4eOHBIX IpeaMeTax.
DOYyHKIUH
e Haxoauth 3HaueHUe (PYHKIUH 10 33 JaHHOMY 3HaYEHUIO apryMeHTa;
® HAXOIUTh 3HAYCHHWE apTyMEHTA IO 33/J[aHHOMY 3HAYCHHIO (DYHKIIMH B HECIOXHBIX
CUTYaLUsX;
® ONpeAciATh IOJOXKEHUE TOYKH IO €€ KOOpAMHATaM, KOOpAMHAThl TOYKH IO €€
10JIO)KEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;
e 10 rpadpuKy HaxXOJUTh 00JacTb ONpEAETICHHUS, MHOXKECTBO 3HAUYEHUH, HYIH
(GYHKIMM, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKHM BO3pacTaHuss M  yObIBaHUS,
HauOoJbIIee U HAaMMEHbIIee 3HaYeHUsI (PYHKIINY;
® CTPOUTH rpaduK JMHEHHON QYHKIUY;
® [IPOBEPSTH, ABJISAECTCS JIM JaHHBIN rpaduk rpadukoM 3alaHHON QYHKIMH (JTMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPONOPLUOHATBHOCTN);
e OmpenenaTh NPUOIMKEHHbIE 3HAYEHUS KOOPJMHAT TOYKM IepeceueHHsl IpauKoB
GbyHKIH;
e omepupoBaTh Ha  0a30BOM  YpPOBHE  TOHATUSAMH:  IIOCJIEJOBATENIbHOCTD,
apupMeTHyecKas IPOrpeccHsi, FreoMeTpHUecKas porpeccus;
e pewaTh 3aJayd Ha MPOTPECCHM, B KOTOPHIX OTBET MOXKET OBITh TOJy4YeH
HETIOCPEICTBEHHBIM MOJICYETOM 0€3 TPUMEHEHUs (POPMYII.
B noBceHeBHOM KNU3HHM M IPH U3YYEHHUH IPYTUX NPEAMETOB:
® UCIOJIB30BaTh rpapMKU peabHBIX MPOLIECCOB U 3aBUCUMOCTEH AJIs ONpeAeTeHUs X
CBOMCTB (HanOOJbIIME M HAMMEHBIIWE 3HAYEHUs, MPOMEKYTKH BO3pAcTaHUs W YOBIBaHUS,
00J1acTH MOJIOKUTEIBHBIX M OTPULIATENbHBIX 3HAYEHUH U T.11.);
® UCIOJIb30BaTh CBOMCTBA JMHEHHONW (YHKIMM M ee rpaduK MpH pelIeHUH 3a1ad U3
JIPYTUX y4eOHBIX MPEAMETOB.
CraTuCcTHKA U TEOPHUS BEPOATHOCTEH
e lMerr mpencTaBiIeHHE O CTaTHUCTUYECKUX XapaKTEPUCTHUKAaX, BEPOSITHOCTU
CIly4aifHOro coObITHSI, KOMOMHATOPHBIX 3a7a4ax;
e pewmwarh MOpocTeiilne  KOMOWHATOpHBIE  33Jayd  METOJOM  MpSIMOrO0 |
OpPraHU30BaHHOTO Mepedopa;
® [IPE/CTaBIATH JaHHBIE B BUJE TAOIUIL, AUarpaMMm, rpauKoB;
® YyyTaTh UHPOPMALHUIO, IPEJICTABICHHYIO B BHJIE TAOJIUIIbI, IUArpaMMbl, TpaduKa;
® OmpeensiTh OCHOBHBIE CTATUCTUYECKHE XapaKTePUCTUKH YHCIOBBIX HAOOpOB;
® OLICHMBATh BEPOSTHOCTb COOBITHS B IPOCTEHIINX CIydasX;



® UMETh NPEACTABIECHUE O POJIH 3aKOHA OOJIBIINX YKCET B MACCOBBIX SIBIICHUSIX.
B noBceHeBHOM KNU3HHM ¥ IPH U3YYEHHUH IPYTUX NPeAMETOB:
® OICHMBATh KOJUYECTBO BO3MOXHBIX BApPHAHTOB METOIOM Iepedopa;
® UMETh IPEJICTABICHUE O POJIM MPAKTUUYECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI;
® CpaBHMBAaTb OCHOBHBIE CTATHUCTUYECKUE XAPAKTEPUCTUKH, MOJYyYEHHbIE B IIPOLECCE
pelIeHns IPUKIAIHON 3a/1a4uM, U3YUEHUs PEAJIbHOTO SIBICHHUS;
® OLICHMBATh BEPOSITHOCTh PEANBbHBIX COOBITHH U SIBICHUH B HECTOKHBIX CUTYALIUAX.
TexcToBBIC 3a1a4YH
e PemaTh HECIOXHBIE CIOXKETHbIE 33aJaud pPa3HbIX THUIIOB Ha Bce apu(pMETHUYECKHE
JICHCTBUS,
® CTPOUTh MOJAETHh YCIOBHA 3agaud (B BUAE TaONMIBI, CXEMBl, PUCYHKa WU
YPaBHEHUs), B KOTOPOI JaHbl 3HAYEHUS JIBYX U3 TPEX B3aWMOCBS3aHHBIX BEIMYUH, C LENbIO
IIOMCKA PELICHUs 3a1au;
® OCYUIECTBIATH CHOCOO MOMCKA PELIEHUs 3a/laui, B KOTOPOM PacCyKAEHUE CTPOUTCS
OT YCJIOBUS K TP€OOBAHUIO UM OT TPeOOBAHUS K YCIIOBUIO;
® COCTaBJIATH IUIaH PELICHMS 3a/1a4H;
® BBIICIATH JTAlbl PELICHUS 3a/]auy;
® UHTEPIPETUPOBATh BBIUMCIMTEIbHBIE pe3ylbTaTbl B  3a7auye, HCCIEI0BaTh
MIOJIyYEHHOE PeLICHHE 3a/]auu;
® 3HATh pa3IuyHMe CKOpOocTel 00bEKTa B CTOAYEH BOJE, IPOTUB TEUEHUS U 110 TEUEHUIO
pexu;
e pelaTh 33Ja4u Ha HaXOXJACHHUE YacTU YKMCIIa U YUCIIA IO €r0 YacTH;
e Dpewarh 3aJayd pa3HbIX THUIIOB (HAa paboTy, Ha NOKYNKH, Ha JIBUJKEHUE),
CBSI3bIBAIOLUX TP BEJIMYMHBI, BBIJENIATH 3TH BEITMUYHUHBI U OTHOIIEHUS MEX1Yy HUMU;
® HAXOJWUTH MPOLEHT OT YMCJIA, YUCIO [0 MPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE
CHI)KEHHE WM MTPOLIEHTHOE MOBBILLIEHUE BEINYNHBIL;
® pelaTh HECIOKHBIE JIOTHYECKHE 3a7]audl METOJIOM PAaCCyXIECHUH.
B noBcegHeBHOI )KM3HH M IIPH M3YYeHUH IPYTUX NPeIMeTOB:
®  BbIIBUraTh TMIIOTE3bI O BO3MOKHBIX MTPEIEIbHBIX 3HAUEHUAX UCKOMBIX B 33/1a4e
BEJIMYUH (IeTaTh MPUKUIIKY).
I'eomeTpuueckue purypsi
e OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHAMH F'€OMETPUUECKUX DUTYD;
® U3BJIIEKaTh HH(OpPMALMIO O TEOMETPUYECKUX (UIypax, TMPEACTaBIECHHYIO Ha
yepTexkax B IBHOM BUJE;
® [IPUMEHSTH JUIS PELICHUS 3a7a4 FreoMeTpuuecKre (paKkThl, €CIIU YCIOBUS UX
MIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopMe;
e pelaTh 33Jaud Ha HaXOXJEHHWE NeOMETPUYECKUX BEJIUYMH MO olpasnam Wi
aJIrOpUTMaM.
B noBceHeBHO KU3HHM M IPU U3YYEHHUH IPYTUX NPeAMETOB:
® UCIOJIb30BaTh CBOWCTBA T€OMETPUYECKUX (DUTYp ISl pellleHrs TUIOBBIX 3aj]ad,
BO3HUKAIOIIMX B CUTYaIUSIX [TOBCEIHEBHOM )KM3HH, 3a]1a4 MPAKTUYECKOTO COJIEPIKaHNUS.
OTtHoweHnst
e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHITHSIMH: PaBEHCTBO (QUTyp, paBHbIE (UTYPBHI,
PaBEHCTBO TPEYIOJbHUKOB, MapalIeIbHOCTh MPSIMBIX, NMEPHEHAUKYISPHOCTh NPAMBIX, YIJIbI
MEXy MPSMBIMU, IEPIICHIUKYIISP, HAKIOHHAS, IIPOEKIIUSI.
B noBceHeBHOM KNU3HHM M IPH U3YYEHHUH IPYTHUX NPEAMETOB:
® JCIOJB30BaTh OTHOLIEHWS JUIsl PELIEHUS MPOCTEHIIMX 3a/Jad, BO3HUKAIOIIUX B
peanbHOM KU3HU.
N3mepenus 1 BbIYHMCICHUSA
e BbmonHATE HW3MEpeHHE [UIMH, pPAacCTOSHUM, BEJIWYHH YIJIOB, C TOMOIIBIO
MHCTPYMEHTOB JUIsl U3MEPEHUH JIJINH U YTJIOB;
® MpUMEHATh (HOpMYJBI MEPUMETPa, TUIOIAAN U 00beMa, MJIOIAIN TOBEPXHOCTH
OTJEJIbHBIX MHOTOI'PAaHHUKOB IPU BBIUNCIEHUSX, KOTJa BCE JAHHBIE UIMEIOTCSI B YCIIOBUU;
e npumeHaATs Teopemy Ilucdaropa, 6a3oBble TPUTOHOMETPUYECKUE COOTHOLIEHUS IS



BBIYMCIICHUS JJIMH, PACCTOSIHUM, TUIOMIA/IEN B IPOCTEUIINX CITydasix.
B noBcenHeBHOI :KN3HH ¥ NIPU U3YYEHUH JPYTHUX NMPeIMETOB:
® BBIYUCIATH PACCTOSHMS HAa MECTHOCTH B CTAHJAPTHBIX CHUTYyalUsAX, IUIOMIAJHA B
MPOCTEUIINX CIIydasx, MPUMEHSATh (OPMYIBI B TPOCTEHUIIUX CHUTYalMsIX B TOBCEIHEBHOMN
KU3HHU.
I'eomeTpuyeckue nocTpoeHnst
e l300paxaTh THIOBBIC TUIOCKHE (UTYPHI U (UTYPHI B MPOCTPAHCTBE OT PYKH H C
MIOMOIIIbI0 HHCTPYMEHTOB.
B noBceqHeBHOM KU3HM M NIPU U3YYEHHH APYTHUX NPeIMETOB:
®  BBINOJHATH IPOCTEHIIINE MOCTPOCHUS HAa MECTHOCTH, HEOOXOAMMBIE B pPealbHOM
KU3ZHHU.
I'eomeTrpuueckne npeodpazoBaHusi
e Crpouts Gpurypy, CAMMETPUYHYIO JAHHON (UTYpe OTHOCUTEIBHO OCU U TOUKH.
B noBceqHeBHOM KU3HM U NIPU U3YYECHUH APYTHX NPeIMETOB:
® pAacro3HaBaTh ABM)KEHHE OOBEKTOB B OKPYKAIOIIEM MHUPE;
® pAacCMo3HaBaTh CUMMETPUYHBIC GUTYPHI B OKPYKAIOIIEM MUPE.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH
e OmnepupoBaTh Ha 0a30BOM YpPOBHE TOHSATUSMH BEKTOp, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOPA HA YHCIIO, KOOPIUHATHI HA MJIOCKOCTH;
e OmpeAciATh NPHOMMKEHHO KOOPJAWHATHI TOYKH IO €€ H300pAKEHUI0 Ha
KOOPJAWHATHOM INIOCKOCTH.
B noBcenHeBHOM KN3HM U NIPU U3YYECHUH APYTHUX NPeIMETOB:
® CIOJIB30BATh BEKTOPHI ISl PEIICHUS MPOCTEHIINX 3a7a4 Ha ONpeIeNIEHHe CKOPOCTH
OTHOCHUTEIIbHOTO JIBUYKEHUS.
HcTopusi MaTeMaTUKHU
e OnuceiBaTh OTIEIbHBIE BBIJAIOIIUECS PE3YJbTAThl, NOJYYCHHbIE B XOJ€ pPa3BUTUSA
MaTEeMaTUKHU KaK HayKH;
® 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUNA U UX ABTOPOB, B CBSI3U C OTEUECTBEHHOU
Y BCEMUPHOU UCTOPHUEH;
e T[IOHMMAaTh POJIb MAaTEMATUKH B pa3BUTHU Poccum.
MeToabl MaTeMaTHKH
e BriOupaTs moAXOAAIINI U3YUSHHBIA METO/ ISl PEIICHHS N3YYCHHBIX THUTIOB
MaTeMaTUYeCKUX 3a7a4;
e [lpuBoauTh mNpUMEpPbl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B  OKpYKaoIIeH
JEUCTBUTENLHOCTH U MPOU3BEACHUSIX UCKYCCTBA.

BbInyCKHUK MOJIY4YHT BO3MOKHOCTD HAYYHUTHCA B 7-9 Ki1accax s odecnedeHus
BO3MO’KHOCTH YCIIEIIIHOTO NPOA0JIKeHUsl 00pa3oBaHusi Ha 6230BOM U yIIy0JIeHHOM YPOBHSIX
DJIEeMEHTBI TEOPHH MHOKECTB M MATEMaTH4eCKOM JIOTHKH
o Onepuposamv®  nowsmusmu: onpedenenue, meopema, —aKCuomd,
MHOJICECB0, XAPAKMEPUCMUKU MHONCECMBA, DJIeMEeHm MHOJCeCmea, MNycmoe,
KOHeYHOoe U OecKOHeUHOe MHONCeCMB0, NOOMHONCECE0, NPUHAONIENCHOCTD,
BKTIIOUEHUE, PABEHCIMBO MHOICECE,

o uzobpasxicamsv MHOXMCEC8A U OMHOUIEHUE MHOINCECME C NOMOUbIO
Kpy2os Junepa,

o onpeoensamo NPUHAONEHCHOCTID anemenma MHOHCECBY,
00beOUHEHUIO U NepeceyeHUio MHOMCECTE,

o 3a0a6amv  MHONCECMBO C NOMOWbLIO NEPedUCieHUs INeMEHMO8,
C/I08ECHO20 ONUCAHUS,

o onepupoeamv — NOHAMUAMU.  BbICKA3bIBAHUE,  UCMUHHOCIL U

JIOJICHOCMb ~ 8bICKA3LIGAHUs,  OMPUYAHUE  BbICKA3LIGAHUN,  Onepayuu  Hao
BbICKA3bIGAHUAMU. U, UTU, HE, YCIIOBHbIE BbICKA3bIGAHUS (UMNAUKAYUL);
. CmMpoums 6blCKA3bIEAHUSA, OMPUYAHUS BbICKAZLIBAHUU.
B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYITHX PEAMETOB:




®  CcmMpoumb YenouKy yMO3aKI04eHUll Ha OCHOBe UCNOIb30BAHUSA NPABUTL TOSUKU,
®  UCNONBL308AMb  MHOJCECMBA, Onepayul ¢ MHOJCeCmeamu, ux epaguueckoe
npeocmasinenue 0Jisl ONUCAHUS PEATbHbIX NPOYECCO8 U A8NEeHULL.
Yucaa
o  Onepupogamev NOHAMUAMU. MHONCECNEO HAMYPATbHBIX YUCET, MHONCECMBO UeNblX
yyces, MHOJCECMB0 DPAYUOHATILHBIX YUcel, UPPAYUOHATbHOE YUCIO, KBAOPAMHbIL KOpPEeHb,
MHOJICECMBO  OEUCMBUMENbHBIX YUCET, 2e0Mempuieckas UHmepnpemayus HamypaibHblx,
YenvlX, PayuoOHaIbHLIX, OeLCN8UMENIbHBIX YUCEe,
®  NOHUMAmMb U OOBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCA,
®  BBLINONHAMb GbIUUCTIEHUS, 8 MOM YUCTEe C UCNOIb308AHUEM NPUEMO8 PAYUOHALHBIX
8LIYUCTEHULL,
®  BBINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCeT C 3A0AHHOU MOYHOCbIO;
®  CPABHUBAMb PAYUOHANbHBIE U UPPAYUOHATLHBIE YUCIA,
®  npedcmassimsb payUOHAIbHOE YUCILO 8 8UOe 0eCAMUUHOU Opoou
®  YNops00uUBaAmMb YUCA, 3ANUCAHHBLE 8 BUOE OObIKHOBEHHOU U 0eCAMUYHOU Opoou,
o naxooums HOJ/[ u HOK yucen u ucnonv308ams ux npu peuieHuu 3a0au.
B noBceiHeBHO KU3HHU M IPH U3YUYEHHUU APYTHX NPeAMETOB:
®  npuUMeHAmMb NPAsUNA NPUOIUINCEHHBIX GbIUUCTIEHU NPU PeuleHUU NPAKMUYecKUx
3a0a4 u peweHuy 3a0ay Opy2ux yueOHvIX npeomemos;
®  BBLINONIHAMb CPABHEHUE Pe3VIbMAmMOos8 8bIYUCIeHUL NPU PeuleHUU NPaKmuyecKux
3a0ay, 6 MOM Yucie NPUOTUNHCEHHBIX BbIYUCTEHULL,
® COCmasnAmb U OYEeHUBAMb YUCIOBbLE BbIPANCEHUS NPU PEUUeHUU NPAKIMUYECKUX
3a0a4 u 3a0a4 u3 opy2ux yueOHbvIX NPeoMemos;
®  3aNUCKIBAMb U OKPY2JISIMb YUCTI08ble 3HAYEHUS PEeAIbHbIX eNUYUH C UCNONb308AHUEM
PA3HLIX cucmem uUMepeHusl.
ToxnecTBeHHbIEe IPe0OpPaA30BaHUSA
e Onepupogamv NOHAMUAMU CMENeHU C HAMYPALbHbLIM NOKa3amenem, CmeneHu ¢
YenvlM OmpuyamenbHblM noKa3amenem,
®  GLINONHAMb NPeodpPA308AHUS YENblX BbIPANCEHUL: OeUCmeUus ¢ O0OHOYIeHAMU
(cnooicenue, guluumanue, YMHONMCEHUE), OCUCMBUSL C MHO20YIEHAMU (CloJHCeHUe, Gbluumanue,
VMHONCEHUE);
®  GBLINONHAMb PA3IONCEHUE MHO20YNIeHO8 HA MHOMCUMeENU OOHUM U3 CHOCO008:
8bIHEeCeHUe 3a CKOOKY, 2PYRNUPOBKA, UCHONb308AHUE POPMYI COKPAUWEHHO20 YMHONCEHUSL,
®  gvldensamb K8a0pam CyMmyvl U pa3HOCMU 0OHOUIEHO8,
®  pAcKIAObIBAMb HA MHONCUMENU K8AOPAMHbIL MPEXUIEH,
®  GHLINOIHAMbL NPeodPA308AHUS  BLIPANCEHUU, COOEPAHCAUWUX CMENneHU C YeablMU
ompuyamenbHblMU NOKA3AMeNaMy, nepexooums om 3anucu 6 6ude CmeneHu ¢ UYeivim
ompuyamenbHblM NoKazamenem K 3anucu 8 guoe opoou,
®  BuLINOIHAMbL Npeobpazosanus OpPOOHO-PAYUOHATLHBIX BbIPACEHUL: COKpaujeHue
Opobell, npusedeHue aneebpaudeckux opobel K o00wWemy 3HAMEHAMeNo, CIlLOHCEHUe,
VMHOJMCEHUe, OelleHue aneebpaudeckux Opobell, 6036edeHue aneebpauyeckol O0podou 6
HAmMypanioHy1o U yeayro OmpuyamenbHylo CImenens,
®  BLINOIHAMb NPEOOPA30BAHUS BLIPANCEHUL, COOEPHCAUUX KBAOPAMHbIE KOPHU
®  guloenamb K8aOpam CymMmbvl UIU PAZHOCIU OBYUIIEHA 8 BbIPAINCEHUSX, COOEPHCAUUX
K6aopammbvie KOPHU,
®  GLINOIHAMb NPEO0OPA30BAHUS BLIPANCEHULL, COOEPHCAUUX MOOYTb.
B noBceiHeBHO KU3HHU M TPU U3YYEHHUH IPYTUX MPEAMETOB:
®  BbINOIHAMb NPEobPA308aHUsL U OCLICMEUS C YUCTAMU, 3ANUCAHHBIMU 8 CMAHOAPIMHOM
guoe;
®  GLINOIHAMb NPeoOPA308AHUSA AN2eOPAUYECKUX BbIPANCEHUN NPpU peuleHuu 3a0ay
Opyeux y4eonvix npeomemos.
YpaBHeHNS U HEPABEHCTBA
o Onepupoéamv NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEHb YDAGHEHUS, PelueHue
Hepagencmed, pasHOCUNbHble YPAGHeHUs, 00nacme onpedeleHusi ypaeHneHus (HepaseHcmaad,
cucmemvl YPaGHeHULl Ul HePABeHCM8),



® pewamv UHElHble YPABHEHUs U YPAGHEeHUs, CB00UMble K JIUHEUHbIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA30BAHULL,

® pewamv Keadpammuvie YPAGHEHUsI U VYPABHEHUs, CB0OUMble K KEAOPAMHBIM C
NOMOWBIO MOAHCOECHBEHHBIX NPEOOPAZ0BANHULL,

® peuwamsv OPOOHO-TUHElIHbIE YPABHEHUS,

® pewamsv  npocmeluiue  UPPAYUOHATIbHBIE — VPABHEHUSA  8U0A ﬂ/f (x)=a,
JT0 =00

n

® pewams ypasHenus éuoa X =4a,

® pewiams YpasHeHuss ChOCOOOM PA3N0NHCEHUS HA MHOMCUMENU U 3AMEHbL NePEMEHHO,

®  UCNONBL306AMb MEemOoO UHMEPBAN08 OJisl peuleHUs Yeavlx U OpOOHO-PAYUOHANLHBIX
Hepagencme,

® pewams TUHelHble YPABHEHUs U HepaABeHCMBA C NapamMempamu;

®  pewiams Hecl0CHble KBAOPamHubvle YPAGHEeHUs C NApaMempOoM;

®  peuiamsv HeCI0MCHbIE CUCTNEMbL TUHEUHBIX YPAGHEHULL C NApaAMempamu,

®  peuamsv HeCl0JCHbIE YDABHEHUS 8 YENblX YUCTLAX.

B noBceiHeBHOM KU3HH M TPU U3YYE€HHH IPYTHX MPEIMETOB:

® cocmasnamv U peuwiamsv JUHeliHble U K8AOpamHvle YPAGHeHUs, VPABHEeHUs, K HUM
ce005Uecs, cucmemsl TUHEUHbIX YPAGHEHUT, HePABEHCME NPU PeueHUY 3a0ay OpY2ux y4eOHbIx
npeomemos;

®  GBLINONHAMbL OYEHKY Npagoonooodus pe3yibmamos, NONYYAeMblX Npu peuleHuu
JIUHEUHbIX U KBAOPAMHLIX VPABHEHUU U CUCMEM JUHEUHbIX VPAGHEeHUU U HepaeeHCme npu
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos;

®  gbIOUpamMb COOMEEMCMEYIWUe YPABHEHUs, HEPAGeHCmEa UMY UX cucmemvl Ojis
COCMaseHus Mamemamuieckol Mooenu 3d0AHHOU PeanlbHOU CUumyayuu uiu NpUuKiaoHoU
3a0ayu;

®  yMemb UHMEPNPEemupo8amsv NOJLYYEHHbIU NPU peuleHUuU YPAaeHeHusl, HepaseHCmsd
UnU cucmemsl pe3yibmam 6 KOHMeEKCme 3a0AHHOU PealbHOU CUumyayuu uiu npukiaoHol
3a0ayu.

DyHKUMH

o Onepupogamv noHAMuUAMU: QYHKYUOHATbHAS 3A8UCUMOCTMb, (DYHKYUS, 2pagux
@dyHKyuy, cnocoobwl 3a0anus QYHKYuU, apeymMeHm u 3HaveHue QyHKkyuu, ooaacms onpeoenenus
U MHOJCECmB0 3HAYeHUll (QYHKYUY, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YeMHOCb/HeuemHOCMb OYHKYUU,

e cmpoumv  2paguxku  JUHEUHOL, K6aopamuynou  QyHKyul, 0opamHoll

NPONOPYUOHATLHOCIU, PYHKYUU 6UOA: Y = A+ Lb’ y=~%,y= y=|x|5
X+

® Ha npumepe K6AOpAMUUHOU (OYHKYUU, UCNOTb306AMb Npeobpa3osanus cpaguxa
pyuxyuu Y=F(X) ons nocmpoenus epagpuxos ynxyuii y — af (kx+b)+c;
® cocmasnsimv YpasHeHusi NpsAMol N0 3A0AHHBIM YCI08UAM: Npoxooaujell uepesz 08e
MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAwel depe3 OAHHYIO MOUKY U NApPALIelbHOU
OAHHOU NPAMOLL;
® uccnedosamsv QYHKYUIO o ee epaguxy;
®  HAXOOUMb MHONCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEU,
MOHOMOHHOCMU K8AOPAMUYHOU YHKYUU,
®  onepuposamsv NOHAMUAMU: HOCIE008AMENbHOCHb, APUPMeEMUUecKas npocpeccus,
2eoMempuyecKkas npospeccusl;
®  pewams 3a0a4u Ha APUPMEMUYECKYIO U 2e0MEMPULECKYIO NPOPeCCUio.
B noBceHeBHOM KU3HH M TPU U3YYEeHUH PYTUX MPEAMETOB:
®  WIIIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PEeANbHYIO 3A8UCUMOCTb UTU NPOYECC NO UX
Xapakxmepucmukam,
®  UCNONBL3068AMb CEOUCMBA U CPAPUK KEAOPAMUUHOU DYHKYUU NPU PeUeHUU 3a0ad U3
Opy2uUx y4eonvix npeomemos.
TexcroBble 3a1a4n



e Pewams npocmole U CIONHCHBIE 3A0AYU PA3HBIX MUNOS, A MAKICe 3a0a4u
NOBLIUEHHOU MPYOHOCHIU,

®  UCNONBL306aAMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CJLOANCHBIX 3a0ay 075
noCmMpoenUs NOUCKOBOU CXeMbl U pelleHUs 3a0ay,

®  pasiuuame MoO0elb MeKCma U MOOelb peueHus 3a0adu, KOHCMpyuposams K 0OHOU
MOOeNu peueHUst HeCIONCHOU 3a0ayu pasHvie MOOeIU MeKCma 3a0ayu,

®  3HamMb U NPpUMeHsAmMb 006a cnocoba noucka pewieHust 3a0ay (om mpebosanus K
VCI08UIO U OM YCI08USL K MPeOO0BAHUIO);

®  M00enuposams paccyrHcoeHus npu NOUCKe peueHus 3a0ay ¢ NOMOWbIO epag-cxemol,

®  guIdenAmb IMANbl peuleHUs 3a0ayl U CO0epHCaHUue Kaxrcoo20 3mand;

®  yuemb GbLIOUPAMbL ONMUMALLHBIL MEMOO peuleHuss 3a0a4u U O0CO3HABAMb 8blOOD
MEmooa, paccmampueams pasiudHble Memoobl, HAX0OUMb DA3HblE pPeuwleHUs: 3a0ayu, eciu
B03MOICHO,

® aHanU3UPOBAMb 3AMPYOHEHUS NPU PEUUEHUU 3A0aY,

®  GLINOHAMb PA3IUYHbIE NPEOOPA3Z08ANU NPEOSIONCEHHOU 3A0aUU, KOHCMPYUPO8Amb
HOBble 3a0a4u U3 OaGHHOMU, 8 MOM YUCIe 0OpamHule;

®  UHMEPNpPemupo8ams  GbIUUCIUMENbHbIE Pe3YIbmamsl 6 3adaue, UCCIe008amb
NOIYYeHHOe pelerue 3a0ayu,

®  GHANUZUPOBAMb  BCEBOZMOICHbIE —CUMYAYUU  B3AUMHO2O  PACHONIOJNCEHUS  O08YX
00bEKMO8 U UBMEHEHUe UX XAPAKMEPUCTIUK NPU COBMECMHOM OBUIICEHUU (CKOPOCMb, 6peMsl,
paccmosinue) npu peuweHuu 3a0a4 Ha 08udiceHue 08yX 00beKmos KAK 8 OOHOM, maxK u 8
NPOMUBONOLOICHBIX HANPABTICHUSX,

®  UCCe006amb 8CEBO3MONCHBLE CUMYAYUL NPU PEUEHUN 300aY HA 08UJICEHUe NO peKe,
PAcCMampusanms pasHvle CUCHEeMbl OMcyema,

®  pewamsv pazHooOpasHvle 3a0a4U «HA YACMUY,

® pewamv u 000CHOBbIBAMb C60€ peuieHue 3a0ay (8blOeisimb MAMeMamuidecKyro
OCHOBY) HA HAXO0XCOEHUe YACMU YUCIA U YUCIA NO €20 YACU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U OOBACHAMb UOSHMUYHOCIb 3a0ad PA3HBIX MUNOS, C8A3LIBAIOUUX MPU
geUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUdCEHUE), BblOeNsiMb MU BeIUYUHbL U OMHOUEHUS.
MeNHCOY HUMU, NPUMEHSIMb UX NPU peuleHuu 3a0ai, KOHCMPYUposamv coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOS,

®  grademb OCHOBHBIMU MEMOOAMU PEULeHUsl 3A0aY HA CMECU, CNIABbL, KOHYEHMPAYUU,

®  pewamsv 3a0a4u HA NPOYEHMDBL, 8 MOM HUCTIe, CILOHCHbLE NPOYEHMbL ¢ 0DOCHOBAHUEM,
UCNONbL3YS PA3HBLE CROCOODL,

®  pewams n02uyecKue 3a0ayu pazHbiMu CnOCoOAMU, 8 MOM Yucie, ¢ 08yMa OIOKAMU U
¢ mpems OIOKaMu OAHHBIX C NOMOWbIO MAOIUY,

® pewamv 3a0auu N0 KOMOUHAMOPUKE U MEOpuu 6eposimHOCmell HA OCHOBe
UCNONb308AHUSL U3YUEHHBIX MENMOO08 U 0OOCHOBLIEAMb PeUleHUe;

®  peuamsv HeCl0HCHbIe 3a0ayU N0 MAMEeMAMU4ecKol cCmamucmuxe;

® 061a0emb OCHOBHLIMU MEMOOAMU PEUleHUsl CIOHCEMHbIX 3a0ay. apupmemuyeckull,
aneebpauveckuil, nepebop 6apuarHmos, 2eoMempudeckul, cpapuyeckutl, NPUMeHsIMb UX 6 HOBbIX
1O CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

B noBceHeBHOM KU3HHU M TP U3YYEHUH IPYTHX MPEAMETOB:

® guldenamb NpU peuwleHuu 3a0ay XaApakmepucmuku paccCMampueaemol 6 3aoave
cumyayuuy, omauyHvle Om peaibHuIX (me, om KOMopvlx abCmpasuposaiucs), KOHCMpyupo8ams
HOBble CUMyayuu ¢ y4emom 3Mux Xapakmepucmuk, 6 4acmMHOCMU, Npu peulenuu 3a0ay Ha
KOHYeHmpayuu, y4umsléams NIOMHOCHb Geujecmad;

® pewamyv u KOHCMPYUpo8ams 3a0auu Ha OCHOBE PACCMOMPEHUS PEAbHbIX CUMYayull,
8 KOMOPbIX He MpeOyencst MOYHbLI GbIYUCTUMENbHBIU Pe3YTbmant,

®  pewams 3a0ayu Ha 08UNCEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCTEMbl OMCYemd.

CTaTHCTHKA U TEOPHUS BEPOSITHOCTEH

o Onepuposamv NOHAMUAMU: CMONOYAMblEe U Kpy2osble OUacpammvl, Mabauybl
OAHHBIX, CpedHee apupmemuieckoe, MeOUaHa, Hauboavuiee U HauMeHbulee 3Ha4eHUs GblOOPKU,
pazmax 6blOOpKuU, OUCNEPCUs U CIMAHOAPMHOe OMKIOHEeHUe, CLYYAUHASL USMEHYUBOCTb,



® u3gleKamv UH@OpMayulo, NPeoOCMAasieHHYl0 6 MabIuyax, Ha OudAspamMmax,
epaguxax;
® cocmasnsams mabauywvl, CMpoUms OUASPAMMbL U SPAPUKU HA OCHOBE OAHHDIX,
®  Onepuposamv NOHAMUAMU: DAKMOPUAT YUCLA, NEPECMAHOBKU U COYEMAaHUsl,
mpeyeonvruk llackans,
®  NPUMEHAMb NPABULO NPOU3BEOEHUS NPU PeuleHUU KOMOUHAMOPHBIX 3A0ay,
® onepuposamv NOHAMUAMU: CAYYAUHBIL ONbIM, CAYYAUHBLIL 6blOOP, UCHbIMAHUE,
aNeMeHmapHoe CcayyaliHoe cobvimue (Ucxod), Kiaccuueckoe onpeoeieHue 6eposmHOCIU
CYUALIHO20 COObIMUSL, ONEPaAyUU HAO CYHAUHBIMU COOLIMUAMU,
® npedcmasnsims UHGOPMAYUIO ¢ NOMOUbIO Kpyeos Diiepa,
® pewamv 3a0a4u HA BbIYUCIEHUE BEPOSIMHOCIU C NOOCYEMOM KOJIUYeCmed
8APUAHMOB C NOMOWBIO KOMOUHAMOPUKU.
B noBceiHeBHO KU3HHU M TPU U3YYEHHUH IPYTUX MPEIMETOB:
®  u36IEKAMb, UHmMeEpPNpemuposams u npeobpazosvieams ungopmayuro,
npeocmaesieHHylo 8 mabauyax, Ha Ouazpammax, 2paguxax, ompaxcarowyrlo ceoucmea u
XapakmepucmuKu peaibHblX RPOYecco8 U A61eHUl;
® onpedeiamb  CMAMUCMUYecKUe XapaKmepucmuku 6blOOpoK Nno  mabauyam,
ouazpammam, epaguKam, 6bINOIHIMb CPABHEHUE 8 3ABUCUMOCU O Yelu PEUeHUs. 3a0aYll;
®  OYEHUBAMD BEPOSIMHOCHL PEANbHBIX COOBIMULL U AGTIEHULL.
I'eomerpuueckue purypsi
o Onepuposams NOHAMUAMU 2EOMEMPULECKUX Puyp;
® u3GIEKAMb,  UHMEPNPEMuposams U  NpPeobpazosvieams  uUH@opmayuro o
2eomMempuyeckux ueypax, npeocmasieHHyio Ha Yepmedxtcax,
® NpumMeHAmMb 2eoMempuyecKue Gakmsl Ol peuwleHus 3a0ay, 6 MmMOM uucie,
npeononazanuux HeCKOJIbKO WAa208 peueHus;
®  opmynruposamsv 8 npOCMeNUX CIYHUASAX CEOUCMEA U NPUSHAKU pucyp;
®  00KA3bIBAMb 2EOMEMPUUECKUE YINBEPIHCOCHUSL,
® @rademb CMAHOAPMHOU KlAccupukayuel NiIOCKUxX @ueyp (mpeyeoibHuKos u
Yemulpexy201bHUKOB).
B noBceHeBHOM KU3HH M TPU U3YYEHHUH APYTUX MPEAMETOB:
®  UCNONBL306AMb  CEOUCMBA  2eOMempudeckux  ueyp O0asa  peweHus  3a0ay
NPAKMU4ecKo2o Xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.
OTtHoweHnst
o Onepupogamv NOHAMUAMU. pPABEHCMBO (ueyp, pasHvle @Oueypsl, pPAaBeHCMEo
MPeyeoNbHUKOS, NAPATIeTbHOCHb NPSIMbLX, HEPREHOUKYIAPHOCHb NPSIMbIX, Yelbl MeNCOY
NpAMbIMU, NEePNEeHOUKYIADP, HAKIOHHAS, NpOoeKyus, nooobue gueyp, nooobHvle @ueypuol,
Nno000OHbIE MPEY2OIbHUKU,
® npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHANbHLIX OMPE3KAX Npu
peuteHuu 3a0ay;
®  Xapakmepuzoeamv 63AUMHOE PACNONOJNCEHUEe NPAMOU U  OKPYICHOCMU, O8YX
OKpYdIcHOCME.
B noBceiHeBHOM KU3HHU M TPU U3YYEeHHUH IPYTUX NPeAMETOB:
®  UCNONBL306AMb OMHOUIEHUS 0I5 peUeHUs 3a0al, O3HUKAIOWUX 8 PEeAIbHOU HCUSHU.
N3mepeHus u BoIYMCIEHHSA
e Onepuposamv npeocmagieHusimu o OUHe, NIOWAOU, 00veme KaK BeludyUHaAMU.
Ipumensmo meopemy Ilugpazopa, gopmynsl niowaou, obvema npu peuleHuu MHO2OULA208bIX
3a0au, 8 KOMOPLIX He 8ce OaHHble NPeOCMAasienbl A6HO, a MPedYIOM GbIUUCIEHUU, ONEPUPOBAMD
bonee  WUPOKUM — KOIUYECMBOM  (QOpMYA  OAUHbL,  NAOWAOU, 00beMd,  BbIYUCTAMb
xapakmepucmuku KomOuHayuu ¢ueyp (OKpysicHocmell U MHO20Y20I1bHUKOB) BblUUCIAMb
paccmosnus mexicoy ueypamu, npUMeHsms mpueoHomempuyeckue opmynvl Oist 8bIYUCTIEHULL
8 0onee CIOJNCHBIX CAYYAAX, NPOBOOUMb GbIYUCIEHUS HA OCHO8E PABHOBETUKOCMU U
PABHOCOCMABIEHHOCMU
®  POBOOUMb NPOCMbLE BBIYUCTEHUSL HA 0ObEMHBIX MeNax;
*  dopmynuposams 3a0ayu Ha bIYUCTEHUE ONUH, NIoWadel U 00beMO8 U peuams Ux.
B noBceHeBHOM KU3HHU M TPU U3YYE€HHUH PYTrUX MPeIMETOB:



®  1POBOOUMDb BLIYUCICHUS HA MECIHOCMIL,
®  npumeHAmMb OpMYNbl NPU BLIYUCTICHUSIX 8 CMENCHBIX YUeOHbIX npeomemax, 8
OKpYHCcaroueri OeticmeumenrbHOCmu.
I'eomeTpuyeckue NoCTpoeHus
e Uszobpadxcamv ceomempuueckue Queypbl N0  MEKCMOBOMY U  CUMBOILHOMY
onucanuio;
®  CB0OOOHO ONEpUPOBAMb YEPMENCHLIMU UHCIPYMEHMAMU 8 HECTONCHBIX CLYUASX,
®  GLINONHAMbL NOCMPOCHUS MPEY2OIbHUKOS8, NPUMEHAMb  OmOelbHble Memoobl
NOCMPOEHUl YUPKYIeM U JUHEUKOU U NPo8oOUMb npocmetiuue Uccile008aHUs YUCIa peueHutl;
® uz0Opaxcamv mMunogvle NIOCKUe @ueypbl U 0bObeMHble meid € HOMOWbIO
npoOCMetuux KOMNbIOMePHbIX UHCMPYMEHMO8.
B noBceHeBHO KU3HHU M TPU U3YYeHHUH IPYrUX NPeAMETOB:
®  BBLINOIHAMbL NpOoCmeluiue NOCMPOEHUsI HA MECMHOCMU, HeoOX00uMble 8 peanrbHOul
HCUBHU,
®  OYeHUBAMb PaA3MEPDL PEATbHBIX 00BLEKMO8 OKPYICAIOUE20 MUPA.
IIpeoGpazoBanus
e  Onepuposamv nousmuem OBUICEHUI U NPeoOPA308anusi nNoooodus, 61adenv
npuemMamu nocCmpoeHus. Queyp ¢ UCNOIb308AHUEM OBUNCEHUL U Npeodpaz08aHutl noooodus,
NpUMEHAMb NOJIYYEHHble 3HAHUSA U ONbIM NOCMPOCHUU 8 CMENCHBIX NpeoMemax U 8 pedibHblx
CUMYayUsAx OKpyHcauje2o mupa,
e cmpoumsv ¢ueypy, nodoOHyl0 OAHHOU, NONBL3OBAMBCS CEOUCMBAMU NOO0OUS O
000CHOBaAHUS CBOLICME hucyp;
®  NpUMEHAMb COUCMBA O0BUNCEHUll OJisl NpogedeHUs npocmeumux 0O0CHO8aAHUL
ceoticma guzyp.
B noBcegHeBHOI *KM3HH M NPH U3YYeHUH APYTUX NMPeIMeTOB:
®  NPUMEHAMb CBOUCMBA OBUNCEHULl U NPUMEHSAMb No0odue 01 NOCMPOEHUll U
8bIYUCTICHUU.
BekTopbl M KOOPAMHATHI HA IVIOCKOCTH
o Onepupogamv NOHAMUAMU BEKMOP, CYMMdA, PA3ZHOCMb BEKMOpPO8, NpOouU3seoeHue
BEKMOPA HA YUCTO, Y2OJl MeAHCOY 86eKMOpamil, CKAIAPHOe NPoU3seoeHue 6eKmopos, KOOPOUHAMbl
Ha NI0CKOCMU, KOOPOUHAMbBL 8EKMOPA,
®  BBLINOIHAMb OCUCMBUs HAO BeKMOpamu (ClodiceHue, 8blyumanue, YMHONCeHUe Ha
YUCTI0), BBIMUCTAMb CKAIAPHOE NPousgedeHue, onpeoeisims 8 NPOCMEUUUX CAYUASAX Y20l Mexcoy
BEKMOPAMU, BbLINOJHAMb PA3NI0NCEHUE 8eKMOPA HA COCMABIAUWUE, NPUMEHAMb NOJYYeHHble
3HaAHUA 8 (u3UKe, NONb308AMbCA POPMYNOU BbIYUCIEHUS PACCMOAHUL MeNCOy MOUYKAMU NO
U3BECNHBIM KOOPOUHAMAM, UCNOIb3068AMb YPABHEHUs huyp 015 peuleHus: 3a0a4;
® NpPUMEHAMb BeKMOpbl U KOOPOUHAMbL Ol peuleHUus 2eomMempuyeckux 3a0ay Ha
gbluUCIeHUe OUH, VIl08.
B noBceiHeBHO KU3HHU M TP U3YYEeHHUH IPYTUX NPeAMETOB:
®  UCNONBL306AMb NOHAMUSA GEKMOPO8 U KOOPOUHaAm OJisl peuleHus 3a0a4 no gusuxe,
2eoepaguu u Opyaum yueOHvim npeomeman.
Hcropust MaTeMaTHKHU
e Xapaxmepu3zosambo K140 8blOAIOWUXC MAMEMAMUKOS 8 PA36uUmMue MamemamuKku u
UHBIX HAYYHBIX 0Oacmell;
®  NOHUMAMb PO MamemMamuxu  pazsumuu Poccuu.
MeToabl MATEMATHKH
e Ucnonv3ys usyueHHvle Memoovl, NPOBOOUMb  OOKA3AMENbCMBO,  GbINOHAMb
onposepaicenue;
®  gbIOUPaAMb U3VUEHHble MemOoObl U UX KOMOUHAYUU Oisl peuleHUs MamemamuiecKux
3a0au;
®  UCNONB306AMb Mamemamuieckue 3HAHUA Ol ONUCAHUA 3AKOHOMEPHOCmeU 6
OKpYfcaroujell OetucmeumenbHOCMU U NPOU3BEOeHUSX UCKYCCMBA;
® NpumMeHAmMb  Npocmeuwiue  NPoOpAMMHble  cpedcmeéa U INeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbl NPU PeUuleHUY MAmeMamuieckux 3a0ay.
BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUThCA B 7-9 Ki1accax AJIsl YCIEIIHOT0 NPOA0JIKeH U
00pa30BaHus HA YIJ1Yy0J€HHOM YPOBHeE



DJIeMEeHThI TEOPUH MHOKECTB 1 MATEMATUYECKOM JIOTUKH
. CB00OOIHO OHepI/IpOBaTI:S MOHSATUSMUA: MHOYECTBO, XapaKTEPUCTUKHU
MHOXECTBA, AJIEMEHT MHOXECTBA, IYCTOE, KOHEYHOE M OECKOHEYHOE MHOKECTBO,
MOJIMHOXKECTBO, TMPHHAUICKHOCTh, BKIIOYCHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI
3aJlaHUe MHOJKECTBA;

o 3aJ1aBaTh MHOXKECTBA PAa3HBIMU CIIOCOOAMU;
o IIPOBEPSATH BBIIIOJIHEHUE XapaKTEPUCTUUECKOTO CBOMCTBA MHOXKECTBA;
o CBOOOJTHO OIEPUPOBATH MOHATUSMH: BBICKa3bIBAHWE, UCTHUHHOCTH U

JIO)KHOCTh  BBICKQ3bIBAHUSI, CIIOXKHBIE W TMPOCThIE BBICKA3bIBAHUS, OTPHUIAHUE
BBICKA3bIBAaHUI; HICTHHHOCTD M JIOXKHOCTh YTBEP)KJICHUS M €r0 OTPHUIIAHHMS, OTIEPAIUN
HaJ BRICKAa3bIBAHUSIMU: U, WIIU, HE; YCIIOBHBIC BHICKA3BIBAHUS (MMILTUKALINN );
. CTPOUTHh BBICKA3bIBAHHMSI C MCIOJIb30BAHUEM 3aKOHOB ajreOpsl
BBICKa3bIBaHUH.
B noBce1HeBHOM :KN3HH U NIPU U3YYEHUH APYTHUX NPeIMETOB:
® CTPOWTH PACCYKJICHHS Ha OCHOBE MCIOJIb30BAHUS IIPABUII JIOTUKH;
® UCIOJB30BaTh MHOXKECTBA, OMNEPAllMd C MHOXKECTBAMH, HUX rpaduieckoe
MpeACTaBICHUE ISl ONMMCAHUSI PEAbHBIX MPOIIECCOB U SIBJICHUM, MPU PELICHUHU 3a7ad JAPYTrux
y4eOHBIX MPEIMETOB.
Yucaa
e (CB00OIHO ONEpHPOBATh MOHATUAMU: HATYPATbHOE YUCIIO, MHOXKECTBO HATypaTbHBIX
YHuCeN, 1eJ0€ YUCI0, MHOXECTBO IICNIBIX YHCEI, OOBIKHOBEHHAs IPOOb, JECATHYHAS JIpOOb,
CMEIIaHHOE YHCJIO, PAIMOHAIBHOE YHCIIO, MHOXECTBO PAIlMOHAIBHBIX YHCEN, UPPALIMOHATIEHOE
YHUCJIO, KOPEHb CTENeHW N, JEWCTBUTEIBHOE YHCIIO, MHOXECTBO JEHCTBHTEIIbHBIX YHCEN,
T€OMETPUYECKasl WHTEPIpPETAIisl HATYpPAIbHBIX, IENbIX, PAllMOHAIBHBIX, JIEHCTBUTEIBHBIX
quceln;
® TOHMMAThb W OOBSACHATH pA3HUIy MEXIYy IO3ULIHUOHHOW U HEMO3UIIMOHHOM
CHCTEMaMH 3aIIMCH YHCEIT;
® TIEPEBOAMUTH YUCIIA U3 OJTHON CUCTEMBI 3aMUCH (CUCTEMBI CUHCIICHUS) B IPYTYIO;
e JI0Ka3bIBaTh M MCIIOJB30BaTh MPU3HAKK JeauMoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U TIPOU3BEICHUS YUCEI MPU BHITTOJIHEHUH BBIYUCIICHUH U PEIICHUH 3a]1a4;
® BBHINOJHATH OKPYIJICHWE DPAlMOHAIBHBIX U HMPPAIMOHATBHBIX YHCENl C 3aJaHHOM
TOYHOCTBIO;
® CpaBHMBAThH JCHCTBUTENbHBIEC YHCIIA PA3HBIMH CIIOCO0AMU;
® YIOPSAJIOYMBATH YHCIIA, 3aMMCAaHHBIE B BHUJE OOBIKHOBEHHOW M NECATHYHON APOOH,
YHuCiia, 3alMCaHHbIE C KCIOJIb30BaHUEM apU(PMETHUYECKOTO KBAJAPATHOTO KOPHS, KOpHEH
CTEIeHU OOJIbIIIE 2;
e mnaxoguth HOJ[ m HOK wuucen pasupiMu crocobamMu M HCHONIB30BaTh UX MPHU
pEIIeHUH 33/1aY;
® BBINOJHATH  BBIUKUCIEHUS W TPEOOpa3oBaHUs  BBIPAKEHHM,  COJAEpIKAIIUX
JEHCTBUTENBLHBIE YHUCIIA, B TOM YKCJIE KOPHHU HATYPAJIbHBIX CTEIICHEH.
B noBceHeBHOM KU3HHU M TPU U3YYEeHHUH IPYTUX NPeAMETOB:
® BBINOJHATE U OOBSCHATH PE3YJbTATHl CPABHEHHS PE3YJIBTATOB BBIYMCICHUM TIPU
pElIeHNN MPAaKTUYECKUX 33]a4, B TOM YHUCIIe TMPUOIMKEHHBIX BBIYMCICHUN, UCTIONB3Ys pa3HbIe
COCOOBI CpaBHEHMIA;
® 3aNuChIBaTh, CPaBHUBATh, OKPYIVISATh YHCJIOBBIC JaHHBIE PEATbHBIX BEITUYHH C
WCIIOJIb30BAaHUEM PA3HBIX CHCTEM U3MEPEHUS,;
® COCTaBJIATh M OIIEHUBATH Pa3HBIMH CITIOCOOAMM YHCIIOBBIE BRIPAKCHUS MPU PEIICHUN
MPaKTUYECKHUX 33/1a4 U 337a4 U3 APYTUX YICOHBIX TPEIMETOB.
ToxkaecTBeHHbIE MPEOOPA30OBAHUSA
e (CB00OOIHO OMEPUPOBATH MOHITUSIMHU CTENICHH C IIEJIBIM U APOOHBIM MOKa3aTeleM;
® BHINOJHATH JIOKA3aTENbCTBO CBOMCTB CTENEHHM C LEIBIMA U JPOOHBIMHU
MMOKa3aTesIMU;

® 3J1ech ¥ j1ajiee — 3HATH ONPE/ICCHNE OHATHS, 3HAT K yMETh J0Ka3bIBATh CBOMCTBA (IIPH3HAKH, €CITH OHU €CTh)
MIOHATHS, XapaKTEPU30BaTh CBS3U C APYTUMU IOHATUAMU, NPEACTABIISAA OJHO IOHATHE KaK 9acTh LEI0CTHOIO
KOMILIEKCA, UCIIOJIb30BaTh MTOHATHE U €r0 CBOMCTBA NPH MPOBEICHUN PACCYKIEHHMH, T0Ka3aTEeIbCTB, PEIICHUH 3a1ay.



® OIEpUpOBaTh MOHATUSAMH «OAHOYJIEH», «MHOTOWIEH», «MHOTOWIEH C OIHOH
MEPEMEHHOI», «MHOTOWJIEH C HECKOJIBKUMH MEPEMEHHBIMUY, K03(pPHULIeHTH MHOTOUJICHA,
«CTaHJIapTHAas 3alliCh MHOTOYJIEHA», CTENIEHb OJJHOWICHA U MHOTOUYJICHA;

e CBOOOJHO BJaJIETh NMpPUEMaMU NpeoOpa3oBaHUs WENbIX W APOOHO-PAMOHAIBHBIX
BBIPAKEHHUI;

® BBINOJHATH PA3JI0KECHHE MHOTOWICHOB HAa MHOXXHUTENM DPa3sHBIMH CIIOCO0aMH, C
MCTOJIb30BAaHNEM KOMOHMHAIUH Pa3IMYHBIX IPUEMOB;

® JCIOJIB30BaTh TeopeMy Buera u Teopemy, oOpaTHyio Teopeme Buera, nis moucka
KOpHEH KBaJIpaTHOTO TPEXWICHA U JJIs PEelIeHHs 3ajad, B TOM YHCIE 3a[a4 C mapaMeTpaMH Ha
OCHOBE KBaJPaTHOT'O TPEXUWICHA;

®  BBINOJHATH JeJICHHE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM;

e JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEH U KOPHEH CTEIEHH N,

e BBINOJHATH NPEOOPa30BaHMsI BBIPAKEHUM, COAEPKALIMX KBaJIpaTHbIe KOPHU, KOPHU
CTEIeHH! N,

e CBOOOJHO ONEPUPOBATH MOHATUSAMH «TOXKIECTBO», «TOXKAECTBO HAa MHOMXECTBEM,
«TOKIECTBEHHOE NPe0Opa3oBaHUEY;

® BBIIOJHATh  Pa3jIU4YHBIE npeoOpa3oBaHus BBIpa)KEHUI, coJiepaKALIIX

MOIlyJII/I.(JF)‘ = x*

B noBceqHeBHOM KM3HM U NIPU U3YYEHHUHU APYTUX MPeAMETOB:
e BBHINOJHATH NpeoOpa3oBaHUs U JCUCTBUSA C OYKBEHHBIMHU BBIPAKCHHUSIMH, YUCIOBbIC
K03 (UIIMEHTHI KOTOPBIX 3alMCAHBI B CTAHAAPTHOM BHUJIE;
® BBHINOJHATH NMPeoOpa30BaHUSI PALIMOHANBHBIX BBIPAKEHUN MPH pPEHICHUH 33134
JIPYTUX y4eOHBIX MPEAMETOB;
® BBHITNOJHATH IPOBEPKY MPABAONON00MS PUINICCKUX M XUMHYCSCKHX (HOpMYIT Ha
OCHOBE CPaBHEHUS Pa3MEPHOCTEU U BAJIEHTHOCTEM.
YpaBHeHNsI 1 HEPABEHCTBA
e (CB0OOOIHO OMEPUPOBATH TMOHATHUSMHU: YpPaBHEHHE, HEPABEHCTBO, PaBHOCHUIIbHBIC
YpaBHEHUsI U HEPABEHCTBA, YPABHEHME, SIBISIOLIEECS CIEIACTBUEM JIPYroro YpaBHEHUS,
ypaBHEHUs, PaBHOCUJIbHBIE HA MHOKECTBE, PABHOCHIIbHBIE IPE0OPa30BaHMsl YPaBHEHHIA;
e pemarh pasHble BUABl YPABHEHHH M HEPABEHCTB M HMX CHUCTEM, B TOM YHCIIE
HEKOTOpBIC ypaBHEHUs 3 U 4 creneHel, TpoOHO-pallHOHATBHEIE H HPPAITHOHATILHBIC;
e 3HATh TeopeMy Buera 1Jist ypaBHEHHUI CTENEHU BBILLIE BTOPOM;
® TIOHMMATh CMBICI TEOPEM O PABHOCHJIBHBIX M HEPABHOCUIIBHBIX MpeoOpa3zoBaHUIX
YPaBHEHUU U YMETh UX JOKa3bIBaTh;
® BJAJECTh PA3HBIMM METOJAMH PELICHUS YPABHEHUM, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMpATH METOJ pelIeHUs U 000CHOBBIBATH CBOM BHIOOD;
® CIMOJB30BAaTh METOJI UHTEPBAJIOB ISl PEIICHUS] HEPABEHCTB, B TOM YHUCIE JIPOOHO-
palMoOHATBHBIX U BKIIFOYAIOIINX B €05 UppaIlMOHATIbHBIE BBIPAYKEHNUS,
e pemarth anredpandeckue ypaBHEHHUs U HEPABEHCTBA U WX CHUCTEMBI C TTapamMeTpaMu
anredpandeckuM U rpauaecKuM METOIaMH;
e BJAJACTh Pa3HBIMU METOJAMU JOKA3aTEIbCTBA HEPABEHCTB;
® pelaTh ypaBHEHUS B LEJIbIX YHCIIAX;
e u300paxxaTh MHOXKECTBA Ha TJIOCKOCTH, 33/1aBaeMbIe YpaBHEHHUSIMH, HEPABEHCTBAMU
U UX CUCTEMaMHU.
B noBceqHeBHOM KM3HM U NIPU U3YYEHHUHU APYTUX MPeIMETOB:
® COCTaBJSATh M pElIaTh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBbI MPHU PEHICHUM 3a7a4
JIPYTUX YIEOHBIX TIPEIMETOB;
® BBINOJHATH OIEHKY IMPaBAOMONO0MS pPE3yNbTaTOB, IMOJYy4aeMbIX MPH PEIICHUU
pa3NUYHBIX ypaBHEHWH, HEPABEHCTB M HMX CHCTEM MpPU PEIICHUHM 33]a4 JAPYTUX Y4eOHBIX
MPEIMETOB;
® COCTaBJSATh M pEIIaTh YPAaBHEHUS M HEPABEHCTBA C MapamMeTpaMu IMPU PEIICHUU
3a/1a4 APYTuX y4eOHBIX MPEIMETOB;
® COCTaBJIATH YPABHEHUE, HEPABEHCTBO WJIM HUX CUCTEMY, OIKCHIBAIOLIME PEATBHYIO
CUTYallUIO WJIW MIPUKIAHYIO 33]1a4y, HHTEPIPETUPOBATH MOJYYEHHbBIE PE3YIIbTATHI.
DOYyHKIUT



e (CB0OOIHO OmEepUPOBATh MOHATUSIMU: 3aBUCUMOCTh, (PYHKIIMOHAIbHAS 3aBUCUMOCTD,
3aBUCUMasl U HE3aBUCHMas NEpeMEHHbIe, QYHKLUsA, COCcOObl 3aaHus (YHKIUHU, apryMEHT U
3HauYeHHE (PYHKIMH, 00IaCTh ONMPEACIICHUS] I MHOXECTBO 3HAYCHUST (YHKIIMH, HYIH (DYHKIUH,
MIPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH (DYHKLMH, HAuOoJsbllee M HaMMEHBIIIEe
3HAQYCHMS, YETHOCTH/HEUETHOCTh (YHKIIMH, MNEPHOIUYHOCTh (GYHKUIHUH, Tpaduk GYHKIHH,
BEepTUKAJbHAs, TOPU3OHTAJIIbHAS, HAKJIOHHASA AaCUMNTOTH; TrpaduK 3aBUCHUMOCTH, HE
SIBIISTIOIIENCS DYHKITUEH,

e cTpouTh rpadukyd (QYHKUMNA: JUHEHHOHW, KBAaJAPATUYHOH, APOOHO-IHMHEHHOM,
CTCIICHHOI1 IIPH PA3HBIX 3HAYCHISX [I0KA3aTCIIsl CTCIICHH, y - k |

® HUCHONB30BaTh NpeodpasoBaHus rpapuka QYHKUMH y— f (x) ML [HOCTPOCHHUS
rpaduKoB PYHKUMH y = af (kx+b)+c

® aHaNM3MPOBAThH CBOWCTBA (PYHKIMI 1 BUI TpaduKa B 3aBUCKIMOCTH OT TapaMETPOB;

e CBOOOJHO  ONEpPUPOBAaTH  MOHATHSAMHU:  MOCJIEIOBATEIBHOCTb, OrpaHUYEHHAs
MOCJIeI0BATEIbHOCTh, MOHOTOHHO BoO3pacTaromiasi (yObIBaroIas) mociae10BaTeIbHOCTb, IPEe
MOCIIEIOBATEIbHOCTH,  apudMeTnyeckass  MpOrpeccusi, TeoMeTpUYecKass  Iporpeccus,
XapaKTePUCTHUECKOE CBOUCTBO apu(hMETHUECKON (TeOMETPUYIECKOI) MPOTPECCUH;

® UCIONB30BAaTh METOJ MAaTeMaTUYeCKOM MHIYKIUU A1 BbiBoJa  (opmyd,
JI0Ka3aTeNIbCTBA PABEHCTB U HEPABEHCTB, PEILICHUS 3a]a4 Ha IETUMOCTb;

® JCCIIEZIOBATH MIOCIEA0BATEIbLHOCTH, 33JAHHBIE PEKYPPEHTHO;

e pemaTh KOMOWHHUPOBAHHBIE 33/JaYyd Ha apUPMETHUYECKYI0O U TEOMETPUUYECKYIO
MIPOrPECCHUH.

B noBceaHeBHOI :KM3HM U NPH U3YYeHUH APYTUX NMPeIMeTOB:

® KOHCTPYHPOBaTh M HCCIEA0BaTh (DYHKIIMHU, COOTBETCTBYIOLINE PEalbHBIM IpOIeccam
U SIBJICHUSAM, UHTEPIPETUPOBATH MOJYYEHHBIE PE3YJIbTaThl B COOTBETCTBHM CO CHELIM(PUKOM
HCCIIEyEMOr0 IIpoLecca Win sSBJICHUS;

® UCHOJB30BaTh TpadUKU 3aBHCUMOCTEH ISl UCCIEIOBAHUS PEalbHBIX MPOLIECCOB U
SIBJICHHI;

® KOHCTPYHpOBATh W HCCIIENOBaTh (YHKIHMH MPH PEIICHUH 33134 JAPYIHX y4eOHBIX
MPEeIMETOB, MHTEPIPETUPOBATh MOJNyUYEHHBIE PE3ylbTaThl B COOTBETCTBUU CO CHEIUPUKOI
y4eOHOTO0 npenMeTa.

CraTucTHKA U TEOPUA BepOSATHOCTE

e (CB00OJIHO ONEpPUPOBATh MOHATUSAMU: CTOJIOUYATHIE U KPYTOBBIE 1HarpaMMbl, TaOJIHIIbI
TAHHBIX, cpeaHee apupMeTHIecKoe, MeIuaHa, Hau0oJIbIllee U HAMMEHBIIIEE 3HAUYCHUS BHIOOPKH,
pa3max BBIOOPKH, TUCTIEPCHS U CTaHAAPTHOE OTKJIIOHEHHUE, ClydyaiiHasi U3MEHYHBOCTH;

e BbIOMpaTh Hanbosee yI0OHBIN cI0CcO0 MpeacTaBIeHUs] HHPOpPMAIUH, aIeKBATHBIN ee
CBOMCTBAM M IIEJISIM aHaJIN3a,

® BBIYHCIATH YMCIIOBbIE XapaKTEPUCTUKH BHIOOPKH;

e CcBOOOAHO ONEPUPOBATH MOHATUAMU: (PAKTOPUAI YUCIIA, IEPECTAHOBKU, COUETAHUS U
pa3MenieHus, TpeyroabHuk Ilackans;

e CBOOOAHO OMNEPUPOBATH TMOHATUSAMU: CIY4YalHBIA OMNBIT, CIy4allHbI BBIOOP,
WCIIBITAaHUE, DJIEMEHTApHOE CiydailHoe COOBITHE (MCXO0J), KJIACCHYECKOE OMpeeeHne
BEPOSTHOCTH CIIy4alfHOTO COOBITHSI, OINEPalMd HajJ CIy4allHbIMH COOBITUSMH, OCHOBHBIE
KOMOMHATOPHbBIE (POPMYJIBI;

e CBOOOJHO ONEpPUPOBATH TOHATHUSAMH: CIY4YalHBIM ONBIT, CIy4alHbIH BHIOOD,
UCTIBITAHUE, DJJIEMEHTApHOE CcllyyailHoe coObITHE (MCXO[), KIJIACCMYECKOE OIpeeeHne
BEPOATHOCTH CIy4ailHOro cOOBITHS, OMNepaluu HaJ CIy4alHbIMH COOBITUSIMH, OCHOBHBIE
KOMOUHATOpHbIE (hOPMYJIBI;

e 3HAThb MpPHUMEpHl CIYYaWHBIX BEJIMYUH, M BBIYUCIATH HX CTATUCTUYECKHE
XapaKTePUCTHKH,

® UCHOJB30BaTh GOPMYJIbl KOMOMHATOPHUKY NP PEIIEHMH KOMOMHATOPHBIX 33]1a4;

e pemaTh 3a/aud Ha BBIYMCICHHE BEPOATHOCTH B TOM 4YHCIE C HCIHOJIb30BAHHUEM
bopmy.

B noBceaHeBHOI1 ;KM3HH U TPH U3YYEHUH APYTUX NMPeIMETOB:

® T[peACTaBIATh HMH(OPMAIMIO O pealbHBIX IpOLEccax U SBIEHUSIX CIIOCOO0OM,

a/IeKBaTHBIM €€ CBOWCTBAM U IIEJIU UCCIIEIOBAHMUS;



® aQHAIM3MPOBAaTH M CpPaBHMUBATh CTAaTHUCTUYECKHE XapaKTEPUCTUKU BBIOOPOK,
MOJIYYEHHBIX B TMPOIECCe PEUICHUS MPUKIAAHON 3aJayd, W3YYCHHs] PEAbHOTO SIBICHUS,
pElIeHUs 3a/1a4u U3 IPYTHX YUeOHBIX MPEIMETOB;

® OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITUIN U SIBIEHUN B pa3IMYHBIX CUTYaLIUSX.

TexcToBBIC 3a1a4H

e Pemarb mpocThie W CIOXHBIC 33/1a4, a TAK)KE 3aJa4d MOBBIIIEHHON TPYAHOCTH U
BBIJICTISITh UX MaTEMATHYECKYIO OCHOBY;

® pacro3HaBaTh pa3HbIe BUAbI U TUIIBI 33/14;

® UCIOJIB30BaTh Pa3HbIe KPATKUE 3alMCH KaK MOJIETHN TEKCTOB CJIOXKHBIX 3a]a4 U 3a/1a4
MOBBIIICHHOW CIIOKHOCTH JIJISi TTOCTPOCHHSI TIOMCKOBOM CXEMBI W PEICHUs 3a/1ad, BIOUPATh
ONTUMAJIBFHYIO JUISl pACCMATPUBAEMOM B 33/1a4€ CUTYAIlMH MOJEIb TEKCTa 3a/1a4H;

® pa3nIMyaTh MOJIETh TEKCTa M MOJIEIb PEUICHHS 3aJa4d, KOHCTPYHUPOBATH K OJIHOM
MOJIETIN PEICHUS CJIOKHBIX 3a7]a4 pa3Hble MOJIEH TEKCTa 3a/1auH;

® 3HATh U NPUMEHSATH TPU CIIOCO0A MOUCKA pEelIeHUs 3a/1a4 (0T TpeOOBaHUA K YCIOBUIO
1 OT YCJIOBHS K TPEOOBaHUIO, KOMOMHHUPOBAHHBIH ),

® MOJICTHPOBATH PACCYKACHUS IMPHU MOUCKE PEIICHUS 3a7a4 C TOMOIIBIO Tpad-CXEMBbI;

®  BBIJICIIATH JTAlbl PEIICHUS 337]a91 U COACPKAHUE KKIOT0 dTara;

® yMETh BBIOMPATH ONTHUMAIBHBIA METOJ| PCIICHUs 3aJa4yd W OCO3HABATh BBIOOP
METOJIa, PacCMaTPHUBATh PA3IUYHBIC METOJbI, HAXOIWTh pa3HBIC PEIICHHS 3aJadd, CCIU
BO3MOXHO;

® AHAIM3HWPOBATH 3aTPYIHEHUS NIPH PEIICHUU 3a/1a4;

® BBHINOJHATH PA3IMYHBIC MPEOOPA3OBAHMS TPEUIOKCHHON 3a/laud, KOHCTPYHPOBATH
HOBBIC 33]]a41 U3 JaHHOU, B TOM YHCIie OOpaTHEIE;

® UHTCPIPETHPOBATh BBIYUCIUTCIBHBIC pE3yJIbTaThl B  3a7ade, HCCICI0BATh
MOJIYYEHHOE PEIICHUE 3a/1a4u;

® U3MEHATH YycJOBHE 3a1a4y (KOJMYECTBEHHBIC WIJIM KadeCTBEHHBIE JaHHbBIC),
UCCIIeIOBAaTh U3MEHEHHOE IIPE0OpPa30BaHHOE;

® AHAIM3MPOBATH BCEBO3MOXKHBIC CHUTYAIIMH B3aUMHOTO PACTIONIOKEHUS ABYX OOBEKTOB
Y M3MCHCHHE MX XapaKTePUCTHK MPH COBMECTHOM JIBFIKEHUHU (CKOPOCTH, BPEMs, PACCTOSHUE)
MIpHU PELICHUH 3a]a4 Ha JBIKEHHE JBYX OOBEKTOB KakK B OJTHOM, TaK U B MPOTHUBOMOIOXKHBIX
HaIPaBJICHUSAX, KOHCTPYHUPOBATh HOBBIC CHTYaIlMH HA OCHOBE M3MCHCHHSI YCIIOBHUH 3a/1a4Ml MPU
JBUKEHHUH TI0 PEKE;

® UCCIIeIOBaTh BCEBO3MOXKHBIC CUTYAIIMH MPHU PEIICHUH 33a7a4 Ha JIBIXKEHUE 1O PeKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

e pemaTh pa3HOOOPa3HBIC 337aUN «HA YaCTHY;

e pemaTh U 000CHOBBIBATH CBOE pElICHHE 3a7au (BbIICIATH MATEMATUYECKYIO OCHOBY)
Ha HaXOXKJIEHUE YaCTH YMCIa U YHCIIa IO €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICTA IPOOH;

e OOBSACHATH UASHTHYHOCTH 3aJ]ad PA3HBIX THUIIOB, CBS3BIBAIOIIUX TPHU BEIMYUHBI (HA
paboTy, Ha TOKYIIKH, Ha IBWKEHHUE), BBIACTATh ITH BEIWYMHBI U OTHOIICHUS MEXAY HUMH,
MIPUMEHSITh UX IPU PEIICHUH 33]1a4, KOHCTPYHPOBATH COOCTBESHHBIC 3314 YKa3aHHBIX THIIOB;

® BJA/IeTh OCHOBHBIMH METOJAaMHU PEIICHUsS 3a]a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIUH,
MCIOJIb30BaTh UX B HOBBIX CUTYAIIHIX MO OTHOIIEHHUIO K M3yUYEHHBIM B TIpOIEcCe 00YUEeHNUS,

e pemarh 3aJ1a4M HA MPOICHTHI, B TOM YHCIIE, CIIOXKHBIE MPOIICHTH ¢ 000CHOBAHUEM,
UCIIOJIB3YS pa3HbIE CIIOCOOBI;

e pemaTh JOTHYECKHE 3a/1a9d Pa3HBIMH CIIOCO0aMH, B TOM YHCIIE, C IBYMs OJIOKaMH U
¢ TpeMst OJIOKaMU JJaHHBIX C TIOMOIIIBIO TaOJIHIT,

e pemarh 337adyd 10 KOMOMHATOPHKE W TEOPUU BEPOSATHOCTEH Ha OCHOBE
WCIIOJIb30BAHUS NU3YYCHHBIX METOJIOB M1 0OOCHOBBIBATH PEIICHUE;

® pemaTh HECIOXKHBIC 33JIa4YH 110 MATEMAaTHICCKOW CTaTUCTHKE;

® OBJIAJICTh OCHOBHBIMH METOJIaMU PEIICHHS CIOXETHBIX 3aJav: apu(pMeTHUeCKUH,
anreOpanveckuii, mepedop BapuaHTOB, FTEOMETPHUCCKHM, TpadUIeCKUi, TPUMEHSATh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaIUsX.

B noBceHeBHOM KU3HH M TPU U3YYE€HHUH JPYTUX MPEAMETOB:

® KOHCTPYMpPOBaTh HOBBIC IS JAHHOW 3a7a4d 3aJadyHble CHUTYAIldd C yYETOM

peaIbHBIX XapaKTEePUCTUK, B YaCTHOCTHU, MPU PEHICHUM 3a]ad Ha KOHLIEHTPALMH, YYUTHIBATH



IJIOTHOCTH BEILECTBA; peliaTh U KOHCTPYUPOBAThH 3a/ladll HA OCHOBE PACCMOTPEHMSI peabHbIX
CUTYaIui, B KOTOPBIX HE TPeOYyeTCsl TOUHBINA BEIYUCITUTEILHBIA PE3YIIbTaT;

e pemaTh 33Ja4M Ha JBUKCHHE M0 PEKEe, pacCMaTpUBast pa3HbIe CUCTEMBI OTCUETA;

® KOHCTPpYHpOBaThb  3aJjauHble  CHUTyallMd,  MNpUOJMKEHHbIE K  peallbHOM
NeHCTBUTENBHOCTH.

I'eomerpuueckne purypni

e (CB0OOJIHO OMEPUPOBATH TEOMETPUUYECKUMHU TMOHSTHSIMHU TPU PEHICHUH 3aJad U
MIPOBEJICHUU MAaTEeMAaTUYECKUX PACCYKIACHMUIA;

®  CaMOCTOSITEILHO (POPMYJIUPOBATH OMPEACTICHHUS T€OMETPUUISCKUX (QUTYD, BBIIBUTATH
TUIOTE3bl O HOBBIX CBOWMCTBAaX M MpU3HAKAX T'€OMETpUYECKUX (uryp u oOOCHOBBIBATH WIIU
ONpoBepraTh WX, 0000IMIAaTh WM KOHKPETHU3UPOBATH PE3yJbTaThl Ha HOBBIC KIACCHI (HUTYP,
IIPOBOJMTH B HECJIOKHBIX CIy4asx Kiaccuukamuio Guryp mo pa3audHbIM OCHOBAHUSM;

® HCCIIEIOBATh YepTexKH, BKJIIOUast KOMOMHAINH duryp, U3BJIEKATD,
UHTEPIPETUPOBATH U MPEOOPA30BHIBATH MHPOPMAITUIO, TPECTABICHHYIO HAa YEPTE)KAX;

e pelaTh 3aJaud T€OMETPUUYECKOTO COJAEp>KaHus, B TOM YHUCIIe B CUTYyallHUiX, KOTJa
QITOPUTM DEILICHUSI HE CJIEeAyeT SBHO U3 YCJIOBHS, BBIIOJHATH HEOOXOIMMBIE IJISi PEIICHUs
3a/1a4yd JOTOJHUTEIbHBIE TOCTPOCHUSI, HCCIEIOBaTh BO3MOXHOCTh MHPUMEHEHHUS TEOPEM U
dbopMyI Asis peleHus 3aaay;

e (GOpMyIIMPOBATH U JTOKA3BIBATH TCOMETPUUYCCKUE YTBEPIKICHUS.

B noBceHeBHOM KU3HHU M TPU U3YYEeHHUH IPYTUX NPeAMETOB:

® COCTaBIISITh C UCIOJB30BAHUEM CBOWCTB I'EOMETPUUYECKUX (UTYP MAaTeMaTHUICCKUE
MOJIETIM ISl pElIeHUs 3aJa4 MPaKTUYECKOro XapakTepa U 3aJad U3 CMEXHBIX JHCIUIUIMH,
HCCTIEA0BATh MOJYYCHHBIC MOJICNIA U MHTEPIPETUPOBATH PE3YIIbTAaT.

OTHOmIEeHNs

e Brajers NOHITHEM OTHOIICHUS KaK METaIIPEIMETHBIM;

e CBOOOAHO OMEPUPOBATH MOHITUSIMH: PABEHCTBO (UTYp, paBHbIE (DUTYPHI, PABEHCTBO
TPEYTOJbHUKOB, MMAPAJICIBHOCTh MPSAMBIX, MEPHEHAUKYISIPHOCTh MPSAMBIX, YIIIBI MEXKIY
MPSAMBIMHU, TEPICHAUKYISAP, HAKJIOHHAS, MPOCKIUs, Moaoome ¢Guryp, momoOHbe (GHUTYpHI,
MO0I00HbBIE TPEYTOIBHUKH;

® HCIOJB30BaTh CBOWMCTBA MOJ00US U paBEHCTBA (DUTYp MPHU PEIICHUU 3a/1a4.

B noBceHeBHOM KU3HH M TPU U3YYE€HHH IPYTHX MPEAMETOB:

® CMOJB30BAaTh OTHOIICHHUS JUIsI TIOCTPOCHUS W HWCCIEAOBAHUS MaTEMaTHYECKHX

MojieTiell 0O0bEKTOB pealbHOM KU3HU.
N3mepenus u BoIYHCIEHUSA

e (CB00OOJIHO OIEpPUPOBATh MOHATUIMH JJIMHA, TUIONIAAb, 00bEM, BEJIMYMHA yIiia Kak
BEJIMYMHAMU, UCIIOJIH30BaTh PABHOBEIMKOCTh U PAaBHOCOCTABIEHHOCTh TIPH PEIICHUU 3a]1a4y Ha
BBIUHCJICHHE, CaMOCTOSITENIHO TIONy4yaTh W UCHOJB30BaTh (OpPMYJBl 17 BBIYMCICHUN
momajaed u 00beMOB (UTYp, CBOOOJHO OINEPUPOBATH IIUPOKUM Habopom GopMyn Ha
BBIUMCIICHHE TPH PEIICHUU CIOXKHBIX 3a/Ja4, B TOM YHWCJIE€ W 33Ja4 HAa BBIUUCICHHE B
KOMOWHAIMSIX OKPYXKHOCTH M TPEYrOJIbHUKA, OKPYKHOCTH M YETHIPEXYTOJbHUKA, a TAKKE C
MPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOSITENBHO (DOPMYIUPOBATH THUIIOTE3BI U IPOBEPSATH UX JOCTOBEPHOCTD.

B noBceHeBHOM KU3HHU ¥ TPH U3YYE€HHUH IPYTHX MPEeIMETOB:

e CBOOOAHO omepupoBaTh (HOpPMyTaMH TpPHU PEHICHUH 3a1ad B JAPYTUX YUEeOHBIX

IpeaIMeTax W IMPH MPOBEICHUN HEOOXOIMMBIX BEIYHCIICHUH B pEATbHOMN JKU3HH.
I'eomeTpuyeckue mMocTpoeHust
e OmnepupoBaTh MOHATHEM HAOOpa SJIEMEHTOB, OMPEICISAIONINX T€OMETPUUECKYIO
durypy,
e BjaneTh HAOOPOM METOAO0B MOCTPOSHUM HUPKYJIEM U JTUHEHKOI;
® TIPOBOJMTH AHAIU3 U PEATU30BBIBATH ATAIBI PEIICHUS 3a7a4 Ha TOCTPOCHHE.
B noBceiHeBHOM KU3HHU M TPU U3YYE€HHUH IPYTUX MPEIMETOB:

®  BBINOJHATH IOCTPOCHHS HA MECTHOCTH;

® OIIEHUBATh Pa3MeEPhI peabHBIX 00BEKTOB OKPYKAIOIIET0 MUPA.
IIpeoOpasoBanus

e OmnepupoBaTh JBHKCHHSIMH W NPeoOpa3oBaHMSIMH KAk  MeTalpeIMETHBIMU
MOHATHSIMU;



® ONEepUPOBATHh MOHATHEM IBIIKEHUS M TIPeoOpa3oBaHus MOM00usS sl 000CHOBAHUH,
CBOOOJHO BIIAJIETh MPHEMaMH MOCTPOCHUS (GUTyp C MOMOIIBIO JBWKCHUNA M MPeoOpa3oBaHMUs
no1o0us, a TaKkke KOMOMHALIMSMU JIBUKEHUH, IBUKEHUH U TpeoOpa3oBaHui;
® JCNOJIb30BaTh CBOWCTBA JBIDKEHUH W mpeoOpa3oBaHUM Ui  MPOBEICHUSA
000CHOBaHHUS U 10Ka3aTeIbCTBA YTBEP/KIACHUN B TEOMETPUU U APYTUX Y4EOHBIX MpeaAMETax;
® [10JIb30BaThCs CBOMCTBAMU JIBUKEHUH U IIPeoOpa30BaHUM IPU PELIEHUH 3a/1a4.
B noBcegHeBHOI )KM3HH M IIPH M3YYeHUH APYTUX NPeIMeTOB:
® [IPUMEHSATh CBOMCTBAa JABWKEHMH M NPUMEHATh NOA0OME Uil IOCTPOCHUH MU
BBIYUCIICHUM.
BekTopbl M KOOPAMHATHI HA IVIOCKOCTH
e (CB0OOIHO oOmepupoBaTh MOHATHSAMHU BEKTOp, CyYMMa, pa3HOCTh BEKTOPOB,
IIPOM3BECHNE BEKTOpAa Ha YHUCIO, CKAIIPHOE IIPOU3BEAECHHUE BEKTOPOB, KOOPAMHATHI Ha
IUIOCKOCTH, KOOPJMHATHI BEKTOPA;
® BIAJETh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IUIOCKOCTHU ISl pelleHHs 3a1a4
Ha BBIYMCIICHUE U JJOKA3aTEeNIbCTRA,;
® BBINOJHATH C MOMOIIBIO BEKTOPOB M KOOPJHMHAT JIOKA3aTEIbCTBO M3BECTHBIX €My
reoMeTpHuecKuX (pakToB (CBOMCTBA CPEAHUX JIMHHM, TEOPEM O 3aMEYaTEIbHBIX TOYKAX U T.II.) U
II0JTy4aTh HOBBIE CBOIMCTBA U3BECTHBIX (QUTYD;
® JCIOJIB30BaTh YpaBHEHUS QUIYp JUIsl peUICHUs 3aJ]a4 U CAaMOCTOATEIbHO COCTABIISATh
YpaBHEHHSI OT/IEIBHBIX TIOCKUX (QUTYP.
B noBcegHeBHOI :KM3HM U IPH U3YYEHUH IPYTUX NPeIMeTOB:
® JCIIOJIB30BATh IMOHATHS BEKTOPOB M KOOPAWMHAT Il pEIICHUs 3a1ad 1o (HU3MKe,
reorpaguu u ApyruM yueOHbBIM MIPEIMETaAM.
Hcropust MaTeMaTHKH
e JloHuMaTh MaTeMaTUKy KakK CTPOrO0 OpPraHU30BaHHYIO CUCTEMY HAay4HBIX 3HaHUi, B
YaCTHOCTH BJAJCTh INPEACTABICHUAMU OO0 aKCHOMAaTUYECKOM IIOCTPOEHHM TIE€OMETpUU U
MIEPBUYHBIMH MPEJICTABICHUSIMUA O HECBKIHIOBBIX T€OMETPHSIX;
® paccMarpuBaTh MAaTEMaTHKy B KOHTEKCT€ HCTOPHM DPAa3BUTHA LUBWIM3ALUN H
HCTOPUHU Pa3BUTUS HAYKH, IOHUMATh POJIb MaTEMAaTUKU B pa3BUTUU Poccum.
Metoabl MaTEMATHKH
e Brajgerp 3HaHWSAMH O pa3IUYHBIX METOJaX OOOCHOBAaHUS M  OIPOBEPIKEHHS
MaTeMaTHYECKUX YTBEpPXKIECHUH U CAMOCTOSTENIbHO IPUMEHSTh UX;
e BIAJETh HaBbIKAMM aHajM3a YCJIOBUS 3aJjaud U ONpEAETCHUs IMOAXOAIMUX Ul
peleHus 3a/1a4 U3y4eHHBIX METOJIOB MIIM UX KOMOWHAIIHA;
® XapaKTepH30BaTh  NPOM3BEAECHUS  HCKYCCTBA C  Y4E€TOM  MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH B MpPHUPOJE, MCIOJIb30BaTh MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B
CaMOCTOSITEIbHOM TBOPUYECTBE.

COJAEP/)KAHUE

CogepxaHue KypcoB MaTeMaTHMKH 5—6 kiaccoB, ainreOpbl U reoMeTpun /—9 KiaccoB
O0bEIUHEHO Kak B HMCTOPUYECKHM CIOXKMBIIMECS JMHUM (YuciioBas, anreOpandeckas,
reoMeTpuueckas, GyHKIIMOHAIBHAS U JIP.), TAK U B OTHOCHTEIBHO HOBBIE (CTOXACTHUECKAs JIMHHS,
«peanbHas MareMmaruka»). OTHenbHO MPEeACTaBICHBl JIMHUS CIOKETHBIX 3a/ay, UCTOpHYecKas
JIHHSL.

DJieMeHThI TEOPUH MHOKECTB M MAaTeMaTH4YeCKOi JIOTHKH

CornacHo @I'OC ocHOBHOro 0011ero 0o0pa3oBaHHs B KypC MaT€MaTUKH BBEJEH pazfel
«Jloruka», KOTOpBI HE TPEAIoNaraeT AOMOJHUTEIBHBIX YacOB HAa W3YYCHWH M BCTPAMBACTCS B
pa3IUYHbIE TEMBl KYpCOB MAaTeMaTHKU M WH(MOPMATUKH U TPEABAPSETCS O3HAKOMIICHHEM C
AIIEMEHTaMHU TEOPUU MHOXKECTB.

MHo0KecTBa U OTHOIIEHHUS MeKIY HUMH

MHOXECTBO, Xapakmepucmuieckoe c8oUCmME0 MHONMCECMEd, FIIIEMEHT MHOXKECTBA, 1ycmoe,
KOHeuHoe, beckoneunoe mHodxcecmeso. IlonmHokecTBO. OTHOILIIEHUE TPUHAIIC)KHOCTH, BKIIOUYEHUS,
paBeHCTBA. DJIEMEHTBI MHOXKECTBA, CIIOCOOBI 3aJaHMsI MHOXKECTB, PACHO3HABAHUE NOOMHONCECIE U
9/1eMEeHMO8 NOOMHOIHCECE C UCNONb308AHUEM KPY208 Diliepa.



Onepanuu HaJ1 MHOKEeCTBAMHM

[lepeceuenne n 00bEAMHEHNE MHOXKECTB. PazHocms MHOMCeCms, 00NoIHeHUe MHONCECEd.
Hnmepnpemayus onepayuii HA0 MHOICECMBAMU C NOMOWBIO KpY20s Diliepa.

DJ1eMeHTBhI JIOTUKH

Onpenenenne. YTBepxkIaeHUS. AKCMOMBI U TeopeMbl. [okazarenbcTBo. JlokazaTenbCcTBO OT
npotuBHOTO. TeopeMma, oOparHas qanHOu. [IpuMep u KOHTpHIpUMED.

BroickasbiBaHust

W cTUHHOCTD M JIOKHOCTH BBhICKa3bIBaHUs. ClodicHble U npocmele evickasvléanus. Onepayuu
HAO 8bICKA3bIBAHUAMU C UCNOIb30BAHUEM TOSUYECKUX CBA30K: U, UNU, He. Y Cl06Hble 8blCKA3bIBaAHUSL
(umnauxayuu,).

Conep:xxanue Kypca MaTeMaTHKH B 5—6 ki1accax

HarypanbHble ync/ia U HYJIb

HarypanbHblii psijl YuCeJ M ero CBOMCTBA

HarypanpHOoe 4YmCIIO, MHOXXECTBO HATYpaJIbHBIX YHCENl W €ro CBOKMCTBA, HM300paKeHUE
HaTypaJIbHBIX YHMCEJI TOYKAMH Ha YUCJIOBOU NpAMOM. Mcnoap30BaHUE CBOKMCTB HAaTypalbHBIX YHCET
IIPU PEILICHUHU 3a/1a4.

3anuch ¥ YTeHHEe HATYPAJIbHBIX YK CeJ

Pasmuune wmexny mmdpoir m uumciom. [lo3ummoHHas 3amuch HATYpaIbHOTO 4YHCHIA,
MIOMECTHOE 3HaueHue IUGpPBI, pa3psabl U KIACcChl, COOTHOIICHHE MEXIy JABYMS COCEIHHUMH
pa3psAIHBIMU €AUHUIIAMH, YTCHHE U 3aITUCh HATYypPaJIbHbIX YUCE.

OxkpyriieHue HATYpPaJIbHBIX YHCe

HeoOxonumocts okpyrienus. [IpaBusio okpyrieHus: HaTypaabHBIX YHUCEN.

CpaBHeHHe HATYPAJbLHBIX YK cel, cpaBHeHue ¢ ynciom 0

[loHsiTHE O CpaBHEHUM UYKCEJ, CPABHEHUE HATYPAJIBbHBIX YUCEN JAPYT C IPYTrOM U C HYJEM,
MareMaThyecKas 3aruch CPaBHEHHM, CIOCOOBI CPaBHEHUS YUCE.

JleliCTBHS ¢ HATYPAJIbHBIMU YUCJIAMHU

CroxeHue W BBIYMTAHUE, KOMIIOHEHTBI CJIOKEHUS W BBIYUTAHHS, CBSI3b MEXKIY HUMH,
Hax0XJICHUE CyMMbl U Pa3HOCTH, U3MEHEHHUE CYMMbl U PAa3HOCTH NPU U3MEHEHUH KOMIIOHEHTOB
CJIOXKEHUS U BHIYUTAHUSI.

YMHOXKEHHE U JejieHHe, KOMIIOHEHTbl YMHOXEHUSI W JCJICHMs, CBSI3b MEXKIy HHUMH,
YMHOXXCHHE W CIIO)KEHHE B CTOJOWK, JIEJICHUE YTOJKOM, IPOBEpKA pe3yjibTaTa C IMOMOIIBIO
MIPUKUIKA U 0OpaTHOTO NEHCTBUS.

IlepemecTUTENbHBIA M COYETATEIbHBIA  3aKOHBI  CIIOKEHHUS W YMHOXCHHS,
pacrpeenuTeNbHbIA 3aKOH YMHOKEHHSI OTHOCHUTENBHO CIOXEHUS, 000CHO8AHUE aAN20PUNMO8
8bINOIHEHUS apuhMemuyeckux Oeucmsul.

CreneHb ¢ HATYPAJIbHBIM MOKA3aTeJIeM

3anuce 4Mciia B BUJIE€ CYMMBI Pa3psIHbIX CIIaraéMbIX, MOPSAIOK BBIIIOJHEHUS JIEWCTBUI B
BBIPXKEHUSX, COACPIKALIUX CTETICHb, BHIYUCICHUE 3HAUCHHUI BBIPAXKEHUMN, COJEPKAIINX CTEIEHb.

Yucii0Bble BBIPAKEHUS

UucnoBoe BBIpaKEHUE U €r0 3HAYCHHE, MTOPSA0K BBIMOTHEHUS ACHCTBUH.

JleaeHue ¢ ocTaTKOM

Jenenune ¢ 0cTaTKOM Ha MHOXECTBE HATYPAIBHBIX YUCEI, CEOUCMBA OeNleHUsl C OCAMKOM.
[IpakTrueckue 3a7a4n Ha JEICHUE C OCTATKOM.

CBoiicTBa M NPU3HAKH 1€JIMMOCTH

CBOWCTBO AETUMOCTU CYMMBI (pa3HocTH) Ha uncio. [IpuszHaku nenumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu oenumocmu na 4, 6, 8, 11. Joxazamenvcmseo npuznaxos denumocmu. Pemienue
MPAKTUYECKHUX 33/1a4 ¢ TPUMEHEHUEM TTPU3HAKOB JIETUMOCTH.

Pa3ioxkeHue 4ync/ia Ha NPOCTbie MHOKUTEH

[IpocThie 1 cocTaBHBIC YHCIIA, peueno pamocena.

Paznoxenne HaTypaabHOTO YKCIIa HA MHOXHTENH, PA3IOKCHHE HA MPOCTHIE MHOXHUTEIIH.
Konuuecmeso oenumeneti uucna, ancopumm pasioxceHus Yucia Ha npocmoie MHOMCUMENU, OCHOBHAS
meopema apugdmemuxu.

AuredpanyecKne BbIPaKeHHA

Hcnonp3oBanne OykB Jyisi 0003HAYECHHS] YWCEN, BBIUMCIECHUE 3HAYCHUS anreOpandecKoro
BBIPOKCHHS, TPUMEHEHUE alreOpanvdecKuX BBIPAKECHHH /IS 3alMCH CBOWCTB apU(PMETHUECKUX
JeNCTBH, TpeoOpa3oBaHue aNreOpandeckux BoIPAKESHUH.

JleJMTe/ 1M M KpaTHbIE



JlenuTenb W €ro CBOMCTBA, OOIIMI AETUTENh ABYX U Ooyiee duces, HauOOJbIIUNA OOIIHiA
JeTUTENh, B3aMMHO MPOCTHIE YHCIIa, HAXO0XAeHUue HanOombIiero odmero aenurens. KpatHoe u ero
CBOMCTBa, o0IIee KpaTHOE JBYX M 0OoJjiee dYHCeNl, HaumMEHBIIee O0OIIee KpaTHOE, CIOCOObI
HaXO0XKJICHUS HAaMMEHBIIET0 00IIEero KPaTHOTO.

Apodu

OO0bIKHOBEHHbIE IPOOH

Hons, yacte, 1poOHOE yucio, 1podk. J[poOHOe yuciio Kak pe3ynbrat AeneHus. [IpaBunpHbie
U HENpaBUJIbHBIE APOOU, CMEIIaHHAas 1po0b (CMEIIaHHOE YUCIIO).

3anuch HATYpajJbHOrO YKClia B BUAE ApoOU C 3aJaHHBIM 3HaMEHaTesleM, IMpeoOpazoBaHUE
CMEIIIaHHOM IpOoOU B HEMPABUIIBLHYIO IPOOL M HA0OOPOT.

[IpuBenenue apobeit k 00meMy 3HameHaTen0. CpaBHEHHE OOBIKHOBEHHBIX POOEH.

CrnoxeHue M BbIYMTAaHHE OOBIKHOBEHHBIX ApoOeil. YMHOXKEHHE U JieieHuEe OOBIKHOBEHHBIX
Ipo0ei.

Apudmernueckne IeHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue 1eiCTBUS C JPOOHBIMU YHCIAMHU.

Cnocobul payuoHanuzayuu bl4UCIeHUU U UX NPUMeHeHUe NPU GbINOJIHEHUU OeliCEUI.

JecaTHYHBIE APOOH

Llenass u ngpoOHast yactu necstuyHOM npodu. I[IpeoOpasoBaHue AECATUYHBIX IpoOel B
0oObIKHOBeHHBIE. CpaBHEHUE AECITUYHBIX ApoOeil. CloxeHne M BbIUMTAHUE JCCSITHUYHBIX IPOOEH.
OxpyrieHne AeCATHYHBIX IpoOel. YMHOXKEHHE U JeTIeHHE AECATHIHBIX npobei. [Ipeobpasosanue
00bIKHOBEHHBIX Opobell 6 Oecsimuunblie 0pobu. Koneunvle u beckoneuHvle oecsimuynvlie Opoou.

OTHoueHne ABYX Yuce

Macmrab Ha rane u kapre. [ponopruu. CsoiicTBa nponopiuii, IpUMEHEHUE TPOIOPLUI
Y OTHOILICHUH MPHU pPelIeHUH 3a/1a4.

Cpennee apupmeTnyeckoe ynces

Cpennee apudmernueckoe AByX uucen. M3o0paxkeHue cpeaHero apupMeTH4ecKoro IBYX
Yycell Ha YHCIOBOW MpsaAmMoil. PemeHue mnpakTHYecKHX 3aJad € NPUMEHEHUEM CPEIHErO
apudmernyeckoro. Cpedrnee apugpmemuyeckoe HeCKOIbKUX YUCEL.

IIpoueHTHI

[TonsiTre mporieHTa. Beiuucienre mporeHToB OT YUCla U YKCiia M0 U3BECTHOMY IMPOIICHTY,
BBIPAYKEHHE OTHOLIEHUS B MIPOLIEHTaX. PeleHre HecnoKHbIX MPAaKTUYECKUX 3a/1a4 ¢ IPOLEHTaMH.

JuarpamMmsl

Cronbyarble W KpyroBble jauarpaMMmbl. H3BieueHue wuHPopManuu U3 JUarpamm.
Hszo0bpadicenue ouazpamm no 4ucio8bim OAHHBIM.

PanuonanbHbIe YHCIA

ITosi0xuTENbHBIE M OTPULIATEIbHbIE YHCJIA

N3o0pakeHne uncen Ha YUCIOBOM (KoopauHaTHOW) mpsiMoii. CpaBHeHHe uucen. Moayinb
qyclia, TeOMETpUYecKass HHTepHpeTanus MoAyns uucia. JlelcTBUS € TOJOKUTENBbHBIMU H
OTpHULATENIbHBIMU YUCIIaMU. MHOXECTBO LENIbIX YUCEIL.

IlonsiTue o0 panuoHaJBLHOM umMciae. [lepsuunoe npedcmagienue o0 MHOJCECHBE
payuonanvhslx yucen. JIeNCTBUSI ¢ pallMOHAIBHBIMU YHCIAMH.

Pemrenne TekcTOBBIX 32124

Eaununbsl u3MepeHMii: JMUHBL, TUIOMIAAM, OO0bEeMa, Macchl, BpPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXJy €IWHHULIAMU U3MEPEHHUs KaXJO0H BEeIMYMHBL. 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PAaCCTOSHUE, NPOM3BOIUTENBHOCTh, BpeMs, paboTa; IlieHa,
KOJMYECTBO, CTOUMOCTb.

3amauyu Ha Bce apudpMeTHUecKHe AeiCTBUS

Pemenne TekcTOBBIX 3afau apupMeTHdyeckuM crocoboM. Mcronb3oBaHue TaOIMIl, CXEM,
YepTexkel, APYTux CPeCTB MPECTABICHUS JAaHHBIX MPU PEIICHUH 3a/1a4H.

3agaun Ha NBM:KeHHe, pa0oTy M IOKYNIKH

Pemennie HECMOKHBIX 3a/lady Ha JBM)KEHHE B MPOTHUBOIOJIOKHBIX HAIMPABJICHUSAX, B OJTHOM
HaIpaBJIEHUH, ABM)KEHUE 110 PEKe M0 TEUEHHUIO U NMPOTUB TeueHUs. Perienne 3a1a4 Ha COBMECTHYIO
pabory. [Ipumenenue apoOeit mpu peleHnn 3a1au.

3agauyu HA YACTH, 10JH, IPOLEHTHI

Pemenne 3amau Ha HaxOXKIEHHE YacTHU YMCa U YMCIa [0 ero 4acTtu. PemieHue 3agad Ha
MPOLIEHTHI U Aonu. [IprMeHeHre mponopiuil mpy penieHn  3a1a4.

Jlornueckmue 3agauu



Perenrie HECIOXKHBIX JIOTHUECKUX 3a/1ay. Peuienue no2uieckux 3a0ay ¢ nomowsbro 2pagos,
mabauy.

OcHOBHBIE METO/IbI pPellleHUsI TEKCTOBBIX 3a/1a4: apudmeTndeckuii, mepedop BapuaHTOB.

Harasinnast reomerpust

durypsl B OKpykarwiieM mupe. Harnsgaele mpenctaBieHus o (Qurypax Ha IUIOCKOCTH:
npsiMasi, OTPe30K, JIy4, YroJ, JIOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpYr. UeThIpexyrojibHUK,
IPSIMOYTOJIbHUK, KBajpaT. TpeyrojabHUK, 6udbl mpeyeoivHuxos. llpasunvhvie MHO20Y20TbHUKU.
N300paxkeHre OCHOBHBIX T'eoMeTpuyeckux (Guryp. Bzaumuoe pacnonodiceHue 08yX NpPAMblX, 08YX
OKpYJICHOCIEl, NPAMOU U OKpyJcHocmu. JlinHa OTpe3Ka, JIoMaHoW. ENMHUIIBI U3MEpEeHUs JJIUHBI.
[Toctpoenue otpe3ka 3amaHHOM JuHBL. Buael yrimoB. I'pagycHas mepa yria. M3mepenue u
MIOCTPOEHHUE YTIIOB C MOMOIIBIO TPAHCIIOPTHUPA.

[Tepumerp MHoOroyronbHuKa. [loHsTHe Mmomaau GUrypsl; eAMHULIBI U3MEPEHUS TIOIIA M.
[Tnomane npsiMOyroJibHUKA, KBajpara. [IpubimkeHHOe H3MEpEeHHe TUIOImaau (puryp Ha KIeTdyaTou
oymare. Pasnogenukue gueypoi.

Harnsasie npeacTaBaeHus: 0 MPOCTPAHCTBEHHBIX PUTYpax: KyO, mapajiesienuIie]], Ipu3mMa,
nupamuia, map, cepa, KoHyc, nuiauuap. M3o0pakeHue mpocTpaHCTBEHHBIX (uryp. Ilpumepur
ceuenuti. Muozoepannuxu. Ilpasunvuvie muocoepannuxu. llpruMepsl pa3BepTOK MHOTOI'PAHHUKOB,
IWIMH]IpA U KOHYCA.

[Torsitne oObeMa; eawHHIBI 00BeMa. OOBEM MPSAMOYTOJBHOTO IMapaylieNienuIesa, Kyoa.

[Tonsitue o paBeHcTBe Quryp. LleHTpanbHas, oceBas U 3epKalbHAsL CHMMETPHH.
N300paxkeHre CAMMETPUYHBIX QUTYD.

Pemennie mpakTHuecKux 3a7ad ¢ IPUMEHEHUEM ITPOCTEHIINX CBOUCTB (QUTYD.

HcTopust MaTreMaTuKH

Tossnenue yugp, 6yxe, uepoziugos 6 npoyecce cuema u pacnpeoenenuss npooOyKmos Ha
Jlpesnem Bruoicnem Bocmoke. Cesazb ¢ Heonumuueckoti pegonoyueti.

Poorcoenue wecmuoecamepuunoii cucmemul cyucnenus. llosenenue Odecamuunou 3anucu
yuycer.

Pooicoenue u pazsumue apugpmemuxu namypanvuoix yucenr. HOK, HOJ[, npocmule uucna.
Pewemo Ipamocghena.

Tosenenue Hyns u ompuyamenvHelix yucen 8 mamemamuxe opesHocmu. Ponw [Juogpanma.

Touemy (—1)(—1) =+1?

Hpobu 6 Basunone, Ecunme, Pume. Omxpvimue oecamuunvix opodeii. Cmapunmvie
cucmemvl mep. [lecamuunvle Opodou u mempuueckas cucmema mep. JI. Maenuyxuil.

Conep:xkaHue Kypca MaTeMaTHKHU B 7-9 Kjaccax

Auredpa

Yucaa

PanuonaJibHbIE YHCJIa

MHOXecTBO palMoHaNbHbIX yrcen. CpaBHEHHE pallMOHATbHBIX dncel. JlefdcTBus ¢
palMoHAIBHBIMK YucIaMu. [lpedcmasnenue payuoHaibHo20 YUcia 0ecamuiHol Opoowio.

HppanuoHajbHble YuCjIa

[TonsTHEe MppaMoOHaNbHOrO uucia. Pacno3HaBaHue HppaluOHaNbHBIX uduces. Ilpumepsl

JI0Ka3aTenbcTB B anredpe. MppanuoHansHOCTh Yncia Jé . IIpumenenue B reometpun. CpasHerue
UppayuoHanbHelx yucen. Muoscecmeo oeticmeumensHvlx yucei.

TosxknecTBeHHbIE IPe00pa3oBaHUs

YuciioBble 1 OyKBEHHbIE BbIPAKEHUSA

Boelpaxkenne c¢ nepemeHHOW. 3HaueHue BblpakeHMs. I[loncTaHOBKa BBIpaXEHHM BMECTO
MEPEMEHHBIX.

Lenbie BbIpakeHus

Crenenb ¢ HaTypajJbHBIM TIOKa3aTeieM U ee cBoicTBa. I[IpeoOpa3oBaHusi BBIpaKEHMIA,
COJIep KallMX CTEIEHN C HaTypaJbHbBIM IIOKA3aTEIEM.

OpHowieH, MHorowieH. JleWcTBHA C OJHOWIEHAMM UM MHOTO4YJIEHaMM (CIIOKEHUE,
BbIUUTAaHUE, YMHOXKeHHE). DOopMysbl COKpAIlEHHOTO YMHOXKEHHUSI: Pa3HOCTh KBaJpaToB, KBajapaT
CYMMBI U pa3zHOCTH. Pa3nokeHre MHOrOWIeHa Ha MHOXKUTENIN: BRIHECEHHE OOIIEro MHOXKHUTEINS 32
CKOOKH, 2pynnupoeka, npumenenue opmyn cokpaweHno20 ymuoxcenus. Keaopammuwiti mpexunen,
paznodcerue KeaopamHo2o mpexuieHd Ha MHOICUMEU.

JpoOHo-paunoHa/JIbHbIE BHIPAKEHU S



Crenenr ¢ 1enbsIM MokazateneMm. lIpeoOpa3oBaHue JIpOOHO-JIMHEHHBIX BBIPAKCHUM:
CIIO’)KEHHE, YMHOXKEHUE, NeNieHue. Aneedpauyeckas 0pobbs. Jfonycmumvle 3HA4eHUS NEPEMEHHBIX 6
0pobHO-payuonanvhbix  evipadcenusax. Coxkpawenue aneeopauueckux opobei. Ilpusedenue
aneebpauveckux Opobeti K obwemy 3namenamenio. Jleticmeus ¢ aneedpaudeckumu Opoosimu:
Cll0JiCe e, 8blYUMAaHUe, YMHONCEHUe, OelleHUe, 80360eHIUe 8 CIENEHb.

Ilpeobpazosanue svipasicenuil, COOEPHCauux 3HAK MOOYJIAL.

KBaapaTHbie KOopHH

Apudmernueckuil KBaapaTHBIH KopeHb. I[IpeoOpazoBaHHe BBIPKEHHM, COAEPIKAIINX
KBaJIpaTHbIE KOPHU: YMHOXKEHUE, JIeJICHHE, BBIHECEHNE MHOXKHUTEIS U3-110]1 3HaKa KOPHSI, 8HeceHue
MHOMCUmMesi N0O 3HAK KOPHS.

YpaBHeHUs1 1 HEPABEHCTBA

PaBencrBa

UYucnoBoe paBeHcTBO. CBOICTBA YHCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOIA.

YpaBHeHus

[TonsiTue ypaBHEeHUs U KOpHs ypaBHeHUs. [Ipeocmasienue o0 pagHOCUNbHOCIU YPAGHEHULL.
Obaacmsb onpedenenus ypasHenuss (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMEHHOLL).

JIuneiiHOe ypaBHeHUE U er0 KOPHHU

Pemenne nuHEWHBIX ypaBHEHW. Jluuelinoe ypasHnenue c¢ napamempom. Konuuwecmeo
KOpHell TuHetiH020 ypaeHeHus. Pewenue nunetinblx ypasHeHuil ¢ napamempom.

KBanpaTHoe ypaBHeHHEe U €r0 KOPHU

KBanparubeie ypaBHeHus. HenomHbie KBapaTHBIC YpaBHEHHS. JJMCKPUMHUHAHT KBaAPAaTHOTO
ypaBHeHus. @opmyna KopHEHl KBaJpaTHOro ypaBHEHUS. Teopema Buema. Teopema, obpammuas
meopeme Buema. Pemienue KBaJpaTHBIX ypaBHEHUI:MCIIONBb30BaHUE (DOPMYIBI Uil HaXOXKICHHUS
KOpHEH, epaghuueckuii memoo peuilenus, pasiodceHue Ha MHONICUmMenu, noooop KOpHeu ¢
ucnonvzosanuem meopemvl Buema. Konuuecmeo kopheii K6aopamnoz2o ypagHeHus 8 3a8UcCUMocmu
om e2o Ouckpumunauma. buxeadpamuvle ypasHnenus. Ypasuenus, ceoOumvle K JUHEUHLIM U
keaopammuwvim. Keaopammuvie ypasnenus c napamempom.

JIpo0HO-palioHa/IbHbIE YPABHEHUS

Pemenne mpocredmmx IpoOHO-THHEHHBIX ypaBHEHHH. Peuienue OpoOHO-paAYUOHANbHBIX
VPABHEHUII.

Memoowl pewienus ypasHenuii: Memoovl paGHOCUNbHBIX NPeoOPA308aHUL, Memo0 3aMeHbl
nepemerHoU, epaghuyeckuii memoo. Hcnonvzosanue ceolicms QyHKkyuli npu peuieHuu ypasHeHu.

Ipocmeriuue uppayuonanshuvie ypagrenus euoa | f (x) =a, \/ f(x) = \/ g(x) .

Ypasnenus suoa X' =a .Ypasnenus 6 yenvix uucnax.

CucremMbl ypaBHeHH

YpaBHeHue ¢ 1ByMs NIepeMEHHBIMU. JIMHEWHOE ypaBHEHHUE C ABYMs IEPEMEHHBIMU. [Ipsimas
KakK epaghuyeckas unmepnpemayusi TUHEUH020 YPAGHeHUs ¢ 08YMs NepeMeHHbIMU.

ITonsATHE CUCTEMBI ypaBHEHUH. PelieHne cucteMbl ypaBHEHUN.

MeTtoibl pelieHusl CUCTEM JMHEMHBIX YpaBHEHHM C JByMS NEPEMEHHBIMU: 2pagduueckull
Memoo, Memoo CA0HCeHUs, METO, TTIOACTAHOBKH.

Cucmembvl TUHEUHbIX YPABHEHUTL C NAPAMEMPOM.

HepaBencrBa

Uucnoseie HepaBeHCTBA. CBOWMCTBA YMCIOBBIX HEpaBEeHCTB. [IpoBepka cripaBelJIMBOCTH
HEPABEHCTB MPH 3aJaHHBIX 3HAYEHUSX IIEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHcTBAa. Obnacmb onpedeneHus:
Hepagencmaa (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHOLL).

Penienue TMHENHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmeéo u eco pewenusn. Peuwenue K6aOpamHuix HepaGeHCME:
ucnov3oeanue CceoUcmse U 2paguka KeaopamuuyHou @OYHKYuU, Memoo UHMep8anlos. 3anucs
peuenus KeaopamHo2o HepaseHCcmaa.

Pewenue yenvix u OpobHo-payuoHanbHLIX HEPABEHCME MeMOOOM UHMEPBAIIOS.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM NepeMeHHOM. PemieHue cucTteM HEpaBeHCTB C OJHOM
NEePEMEHHON: IMHEHHBIX, Kgadpamubix. 1300paxkeHne pelieHus: CHCTEMbl HEpaBEHCTB Ha YMCIIOBOU
MpsIMOM. 3aMuch PeleHUs] CHCTEMbI HEPaBEHCTB.

DOyHKIUHA




IHonsaTue pynkuuu

JlexapToBbl  KOOpAMHATBI Ha  IDIOCKOCTH. DopMupoBaHHE  IPEACTABICHUM O
METanpeIMETHOM TMOHITHH «KOOpAMHATH). CrocoObl 3anaHud (QYHKUMNA: aHAIUTUYECKUH,
rpapuueckuii, tabmuuneid. ['paduk ¢ynkuuu. Ilpumeps! ¢(yHKIMIA, MONTydaeMbIX B Ipolecce
WCCIIEIOBAHMS PA3JIMYHBIX PEealbHBIX MPOLIECCOB U PEIICHUs 3a/ay. 3HauyeHHe (YHKIMH B TOUKE.
CpoiictBa (yHKUMH: O0ONACTh ONPENETCHUs, MHOXXECTBO 3HAUYEHUH, HYIH, HPOMEKYTKU
3HAKOIIOCTOSIHCTBA, YeMmHOCHb/HeuemHoCcmy, TPOMEKYTKHU BO3pacTaHus U yObIBaHUS, HauOoJbIIee
U HauMeHbInee 3HaueHus. VccnenoBanue GyHKIMU 1O ee rpaduKy.

Ilpeocmasnenue 06 acumnmomasx.

Henpepuvignocmo ¢pynkyuu. Kycouno sadannvie ¢hynxyuu.

JIuneiinas pyHKuMsA

CpoiicTBa u rpaduk nuHEHHON QyHKIUHU. YTI0BOH KOdpduuueHT npsmoil. Pacnonoxenne
rpaduka JMHEHHOW (YHKIIMHU B 3aBUCUMOCTH OT €€ YIJI0BOro ko3d@uirenra u cB000IHOrO 4ieHa.
Haxooicoenue roapppuyuenmos nuneinon GyHKyuu no 3a0aHHLIM  YCI0BUSAM: HPOXOANCOEHUE
npAMOU uepe3 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONCOEHUE NPIMOU Yepe3 OAHHYI0
MOYKY U NAPAJLIENbHOU OAHHOU NPAMOU.

KBagparuunas pyHkumst

CpoiictBa u rpaduk kBaapaTtuuHod ¢yHkuuu (mapadomna). Ilocmpoenue epaguka
Kéaopamuunou ynxyuu no mouxam. Haxoxnenue Hynell KBaJpaTUUHON (YHKIHH, MHOMICECmsd
3HAYeHU, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENCYMKO8 MOHOMOHHOCMU.

OOpaTHasi NPONOPUMOHAIBHOCTD

k
CoiicTBa QyHKIUH Yy = k y = —. I'unep6omna.
X x

I'pajpuxku ¢ynuxyui. Ilpeoopaszosanue epaguka Gyukyuu y = f(x) 011 nocmpoenus
epaghuxoe pynKyuil 6U0a y — af (kx+b)+c-

b’ y=~x,y=3x: y=[x|-

ITociienoBaTeIbHOCTH U POrPecCUH

Uucnosas nocnenoBaTenbHOCTh. [IprMepsl uncnoBbIX nocienoBareabHocTel. beckoneunbie
MOCIIeI0BATEILHOCTU. Apr(MeTHUEcKas Mporpeccus 1 ee cBoicTBa. ['eoMeTpryueckas mporpeccus.
Dopmyna obweco uneHa u cymmvl N NEpebIX YNEHO8 aApUPMemudeckou U 2eoMempuiecKol
npoepeccuil. Cxo0amyasics 2eomempuyecKas npocpeccus.

Pemrenne TekcTOBBIX 32124

3anaum Ha Bce apudMeTHUYecKHe 1elicTBUSA

Pemenune TexcToBbIX 3amau apudmernyeckuM crocoboM. VMcmonb3zoBaHue TaOIHI], CXEM,
YepTexKen, APYruX CPEACTB MPEACTABICHUS JAHHBIX IPU PEUICHUU 33]1a4H.

3agaun Ha NBMKeHHe, pa00Ty M NOKYNIKH

AHann3 BO3MOXHBIX CHUTyal[Mil B3aMMHOTO PACIOJIOXKEHUS OOBEKTOB MPHU HMX JIBUKCHHH,
COOTHOIIEHUS] 00bEMOB BBINOJIHAEMBIX padOT IIPU COBMECTHOM paboTe.

3agauu Ha YaCTH, 10JH, IPOLEHTHI

Pemenne 3amay Ha HaxOKJEHHE YacTH YMCIa U YMCIa MO €ro 4acTtu. PemeHue 3agau Ha
MPOLIEHTHI U A0TH. [IpuMeHeHne nponopiunii Npu peieHuy 3aaay.

Jlornueckue 3agauyu

Pemienune noruueckux 3anau. Peuwenue no2uueckux 3a0au ¢ nomowwo epagos, madoauy.

OcHOBHbIE MeTO/Abl pelleHHs] TeKCTOBBIX 3aJau: apupMETHUYECKU, anredpanyeckui,
nepebop BapuaHTOB. [lepsuunvle npedcmasieHuss o0 Opyeux Memooax peuleHus 3a0ay
(eceomempuueckue u epaguyeckue Memoowl).

CTaTHCTHKA M TeopHus BepOSITHOCTEH

Crarucruka

TabnuuHoe u rpaduyueckoe MpeacTaBIeHUe JaHHBIX, CTOJIOYATHIE U KPYTOBBIE AUATPAMMBI,
rpaduky, IpUMEHEHUE auarpamMm U rpadukoB Ui ONMUCAHUS 3aBUCHUMOCTEH peabHBbIX BEIWYHH,
u3BieYeHne WHpopMmanmu W3 Tabmui, AuarpamMm U rpaduxoB. OnucaTeNnbHBIE CTATUCTUYECKHE
MOKa3aTeNIM YMCIOBBIX HAOOPOB: cpeaHee apudMeTuuecKoe, Meouana, HaubobIlIee 1 HauMEHbIIIEe
3Ha4YeHHUs1. Mepbl pacCenBaHUs: pa3Max, OUCHePCUs U CIMAHOAPMHOe OMKIOHEHUE.

CnyyaliHass M3MEHYMBOCTh. V3MEHUYMBOCTH TpU U3MEPEHUAX. Pewarowue npasuna.
3axkoHomepHoCcmuU 6 USMEHYUUBLIX GETUYUHAX.

I'paguxu pynxyuti y=a+ K
X +



Cayuaiinble COOBITHS

CrnyvaiiHple ONBITH (IKCIIEPHUMEHTHI), 3JEMEHTapHbIe CIIy4aiHble COOBITUS (MCXOMBI).
BepositHoctn  snemeHTapHbIX  coObITMH. CoOOBITHST B CIYYallHBIX  JKCIIEPUMEHTaX U
ONaronpusATCTBYIONIUE DJIEMEHTApHBIE COOBITUS. BeposTHOCTH cinydallHBIX COOBITHNA. OMBITHI C
PaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMH COOBITUSIMU. Kilaccmueckne BEpOSTHOCTHBIE OIBITHL C
WCIIOJIb30BAaHUEM MOHET, KYOWKOB. [Ipedcmasnenue cobvimuii ¢ nomowwto ouazpamm Jiiiepa.
IIpomusononoocusvie cobvimus, o00veOuHeHue u nepeceuenue codbvimui. Ilpasuno cnoscenus
seposimuocmeit. Cuyuaiinsiii 8b1600p. [Ipeocmasnenue sxcnepumenma 8 suoe oepesa. Hezasucumoie
coovimus. YmHooiceHue eeposmuocmeti He3asucumulx cobvimuil. IlocnedosamenvHvle He3agucumble
ucnvimanus. IlpencraBienne 0 HE3aBUCUMBIX COOBITHSX B )KU3HHU.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymnooicenus, nepecmanosku, paxmopuan uucia. Couemanus u 4ucio couemaHuil.
Qopmyna uwucia cowemanuu. Ipeyeonvnux  Ilackans. Onvimel ¢ OOABWUM — YUCTIOM
DPABHOBO3MOJICHBIX — DNEMEHMAPHBIX  cobbimuil. Bviuucienue eeposamuocmeri 6 onvimax ¢
npumeHenuem KomMouHamopHuvix popmyn. Hcneimanus bBepnynniu. Ycnex u neyoaua. Beposmuocmu
cobvimuii 6 cepuu ucnvimanuil bepnyainu.

Cnyuaiinvle genuuunbl

3nakomcmeo co CryYauHbIMU 8ETUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEMHBIX CIIYYAUHBIX
senuuuH.  Pacnpedenenue  eeposmmuocmeti.  Mamemamuueckoe — oocudanue.  Ceolicmea
Mamemamuyeckoz2o odxcudanus. Ilonamue o 3axone 6oavuwux ducen. Hzmepenue eposmuocmell.
Ilpumenenue 3aKkoHa OONLWUX YUCEN 6 COYUOLOSUU, CMPAXOBAHUU, 8 30PABOOXPAHEHUl,
obecneyenuu Oe30NACHOCMU HACENEHUsL 8 YPE3BbIYALIHBIX CUMYAYUSIX.

I'eomeTpust

I'eomerpuueckne purypsol

@Durypsl B reoOMeTpHHU U B OKPY/KAK0IIEM MHpe

['eomeTpuueckas ¢urypa. dopMupoBaHHe MPEACTABICHUI O METANpPEIMETHOM IOHSATUU
«purypay.

Touka, NTMHUS, OTPE3OK, MpsMasi, JIyd, JJOMaHasi, IUIOCKOCTb, Yroji, OucceKTpuca yria u ee
CBOMCTBA, BU/IbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBast cuMMeTpusi reoMeTpuueckux ¢uryp. LleHTpanbHas cUMMETpUs T€OMETPUUYECKUX
dburyp.

MHOroyroJibHUKH

MHOroyrojapHHUK, €ro JJEMEHTbl M €ro CBOMCTBa. Pacmo3HaBaHHE HEKOTOPBIX
MHOT'OYT'OJIbHUKOB. Buinykivle u HegbinyKivie MHO20Y 20 1bHuKY. IIpaBUIbHBIE MHOTOYTOJIbHUKH.

Tpeyronbauku. BpicoTa, Meawana, OHCCEKTpuca, CpeAHSS JIMHUAA TpPEYTrOJbHHKA.
PaBHOOeIpeHHBIN TPEYTrONbHUK, €ro CBOWCTBA W NpHU3HAKU. PaBHOCTOPOHHUMN TpPEYroJibHUK.
[IpsAMOYTONBHBIN, OCTPOYTONBHBIN, TYNOYTOJIbHBIA TPEYrOJbHUKU. BHEIIHNE YIibl TPEeyrojJbHUKA.
HepaBeHcTBO TpeyroyibHUKA.

YetbipexyronsHuku. [lapamnenorpamm, pomM0O, NpSIMOYTONbHUK, KBaJpaT, Tpamenus,
paBHOOepeHHas Tparenus. CBOICTBa M NMpHU3HAKU MapajuieorpaMMa, pomoOa, IpsMOYToJIbHUKA,
KBaJpara.

OKpYyKHOCTB, KPYI

OKpyXKHOCTb, KpYyI, HX OJEMEHTbl U CBOWMCTBA; LEHTPaJbHbIE M BIHMCAHHBIE YIJIbL
KacarenbHast u cexywas K OKpYXHOCTH, UX céoticmed. BIMCaHHbIE U ONIMCAHHBIE OKPYXHOCTH ISt
TPEYTOJIbHUKOB, Yemblpex)y20bHUKO8, NPABUIILHBIX MHO20Y20IbHUKOS.

I'eomerpnueckue Gpurypsl B npocTpaHcTBe (00beMHBIE Te1a)

Mnozcoepannux u e2o snemenmsl. Hazeanus MHO202panHUKO8 ¢ PA3HLIM NOJIOMNCEHUEM U
Konuuecmeom 2pauei. llepBUUYHBIE NPEACTABIECHUS O MNHUpaMHUAE, NapaJljIeNICNUIeae, pU3ME,
chepe, mape, MIWIMHAPE, KOHYCE, UX JIEMEHTAaX U MPOCTEHIITUX CBOMCTBAX.

OTtHoeHNs

PagencrBo puryp

CBoiicTBa paBHBIX TPEYTrOJIbHUKOB. [Ipu3HaKu paBeHCTBA TPEYTOJIbHUKOB.

IHapanieJbHOCTH NPAMBIX

[TpusHaku U CBOMCTBa MNapajuleNbHBIX HOPSIMBIX. Axcuoma napannenvrocmu Eexnuoa.
Teopema Paneca.

IlepneHauKyAsipHbIE NPSIMbIe



[Ipamoit yron. Ilepnengukynap k mnpsmon. Haknonnas, npoekuus. CepeauHHBIN
NEPIIEHAUKYIISP K 0Tpe3Ky. Ceoticmea u npusHaku nepneHoOuKyIsApHOCHU.

Ilooobue

IIponopyuonanvusie ompesku, nodooue ¢ueyp. [looobnvie mpeyeonvruku. IIpusnaxu
noooous.

B3aumHoe pacnoJio:keHue MpsMOi U OKPYKHOCTH, 08YX OKPYICHOCHIEII.

HN3mepeHus u BbIYMCICHUS

Beanunnbl

[Tousitue Benuuunsbl. JnmuHa. U3mepenne pinunbl. Equnauiel uamepenus AvHbl. Bennunna
yria. I'pagycHas mepa yria.

[TonsiTue o TuTOMAAM TUIOCKOW (PUTYpHI U ee cBolicTBax. M3mepenue ruiomanei. Enquauipt
M3MEPEHHUS TUIOIIA/IH.

[IpencraBinenue 06 odbeMe u ero cpoiicTBax. M3mepenune obobema. EnuHuiiel usmepenus
00BEMOB.

H3MepeHusi M BbIYHMCIEHUSA

NHcTpyMeHTBI U1 U3MEPEHMM M TOCTPOCHUM; M3MEPEHHE U BBIYHMCICHHUE YIJIOB, JUIMH
(pacctosnuii), miomazaeil. TpuroHomerpuueckue (GYHKIUU OCTPOrO yria B MNPSIMOYTOJIbHOM
TpeyroiapHUuKe Ipuconomempuyeckue @yukyuu mynoz2o yeaa. BeIYHCIEHUE JIIEMEHTOB
TPEYTOJbHUKOB C HCIHOJB30BAHWEM TPHUTOHOMETPUUYECKUX COOTHOLICHUH. DOpMyIbl IUIOMIAIU
TpEyroJibHUKa, TapajuiejorpaMmMa M €ro YacTHBIX BHJOB, (OPMYJbl [JIUHBI OKPY)KHOCTH H
wiomanau kpyra. CpaBHeHue u BbluncieHue muiomaneii. Teopema [ludaropa. Teopema cumycos.
Teopema kocumnycos.

Paccrosinust

Paccrosinne mMexay Toukamu. PaccrosiHue oT TOUKM A0 TpsiMoil. Paccmosinue medxrcoy
Queypamu.

I'eomeTpuyeckne NoCTpoeHust

['eomeTpryeckue MOCTPOSHUS ISl UIUTFOCTPAIIUU CBOMCTB Fr€OMETPUUECKHUX (QUTYD.

NHcTpyMeHTHI 11 TOCTPOEHUM: LUPKYIb, JIMHEWKA, YTOJbHUK. [Ipocmeuwiue nocmpoenus
YUPKYIem U JTUHEUKOL: NoCmpoeHue DUCCeKmMpUcsl y2id, NepReHOUKYIApa K npamou, yeud, pagHo2o
OaHHOMY,

Ilocmpoenue mpey2o1bHUKO8 NO Mpem CMOPOHAM, O8YM CMOPOHAM U Velly MedHcoy HUMU,
CMOpOHe U 08YM NPULEAHCAUUM K Hell YeTaM.

enenue ompesxa 6 0aHHOM OMHOUEHUU.

I'eomeTpuyeckue npeodopa3zoBaHus

IIpeoOpa3oBanus

[TonsiTue npeoOpa3oBaHMUs. [IpencraBnenue 0 MeTaIrpeAMETHOM MOHSATUHU
«rpeobpazoBanuey. Iloooobue.

JABuxeHnust

OceBas ¥ LEeHTpaJIbHAsi CUMMETPHUSI, N08OpOm U napaiieivHuvlil nepenoc. Kombunayuu
OBUIICEHUTI HA NIOCKOCMU U UX CBOLICEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTops!

[TonsiTe BekTOpa, NEWUCTBUS HaJa BEKTOpAaMH, HCIOIb30BaHHE BEKTOPOB B (UBHKE,
PA3N0AHCeHUEe 8EKMOPA HA COCMABAIOWUe, CKAIAPHOE NPou3geoeHue.

Koopannartsl

OCHOBHBIE TIOHATHS, KOOPOUHAMbI BEKMOPA, PACCMOsHUE Mewncdy moukamu. Koopournamot
cepedunvl ompeska. Ypasuenus gueyp.

Ipumenenue 6ekmopo u KOopoOuHam OJisl peuleuss nPOCMeUuux 2eoMempudecKux 3a0au.

Hcropust MaTeMaTHKH

Bosnuxnogenue mamemamuxu kax Hayku, smansl ee pazeumus. OcHosHble pazoeinvl
Mamemamuxu. Buioarowuecs mamemamuxu u ux xnao 6 pazgumue HayKu.

beckoneunocms mmnoocecmea npocmoix yucen. Hucna u onunst ompesros. Payuonanvhvie
yucna. Ilompebrnocms 6 uppayuonanvusix yuciax. [llxona Iugacopa

3apooicoenue ancebpvt 6 Hedpax apugpmemuxu. An-Xopesmu. Poowcoenue 6ykeenuol
cumeonuxu. Il. @epma, @. Buem, P. [lexapm. Ucmopus eonpoca o HaxodicoeHuu Gopmyn KopHeu
aneebpaudeckux ypagueHuu cmeneneu, oonvuux uwemwipex. H. Tapmanvsa, /[c. Kapoano, H.X.
Abenwv, 2. I'anya.



llossnenue memooa KoopouHam, NO360JANOWE20 NEPEBOOUMb 2eoMempuyecKue 00beKmbl
Ha a3k aneeopwvi. Tosenenue epaguros @yuxyuil. P. Jexapm, I1. @epma. [lpumepsvl paznuunsix
cucmem KOOpOUHam.

3adaua Jleonapoo Ilusauckozco (@ubonauyu) o xponuxax, uwucia Qubonauyu. 3adaua o
waxmamuou oocke. Cxo0umocms 2eoMempuieckoll npozpeccuul.

Hcmoku meopuu eeposmuocmeti: cmpaxosoe oeno, asapmuvie uepul. 1. @epma, B.Ilackany,
A. bepnynnu, A.H.Koamozopos.

Om semnedenus k eeomempuu. I[lugacop u eco wkona. @anec, Apxumeod. IInamon u
Apucmomens. Ilocmpoenue npasunbHblx MHO20V20nbHUKOS. Tpuccekyus yena. Keaopamypa kpyea.
Yoeoenue «kyba. Hcmopus uucna n. 3onomoe ceuenue. «Hauana» Eexiuoa. JI Oinep,
H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.

T'eomempus u uckycemeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYICAIOUIE20 MUPA.

Acmponomust u eeomempus. Ymo u xax ysuanu Aumaxcazop, Spamocghen u Apucmapx o
pasmepax Jlynvi, 3emau u Connya. Paccmosmus om 3emau 0o Jlynot u Coamya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuenwvix 6 pazsumuu mamemamuxu: JI. Dinep. H.U. Jlobauesckuil,
11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wxona mamemamuieckux u HA8USAYKUX HAVK,
paszsumue poccutickoeo gproma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenovlu.

Copaepxxanue Kypca MaTeMaTHKH B 7-9 kiaccax (Yriiy0J1eHHbIH YPOBeHb)

Anredpa

Yucaa

PanunonajJbHBIE YHCJIa

CpaBHeHue palMOHaIbHBIX 4HCel. J[eHCTBUSA ¢ paluMOHAIBHBIMHU duciaamMu. KoHeuHblEe u
OeckoHeuHbIe aecsATHYHBIe ApoOu. IlpepcraBieHne parmoOHAIBHOTO YHUCIA B BHUJAE ACCATUYHOM
IpooHu.

HppaunonanbHbie Yucia

[lonsTe mppannoHanpHOro uyucia. Pacno3HaBaHue MppalMOHAIBHBIX 4Hucell. JleWcTBus C
UppalUOHAIBHBIMA 4dnciaMu. CBOMCTBa NEHUCTBUH € HMppAalMOHAIBHBIMM 4dHciaamu. CpaBHEHHE
MppalMOHATIBHBIX YKcel. MHOXKECTBO AEHCTBUTEIbHBIX YHUCEN.

[TpencraBieHust 0 paCIIMPEHUSAX YUCIOBBIX MHOKECTB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

YucinoBble 1 OyKBeHHbIE BbIPAKeHUSs

Bripaxxenue ¢ nepeMeHHON. 3HaueHHe BbIpakeHus. [loacTanoBKa BeIpa)kKeHUI BMECTO
MIEPEMEHHBIX.

3akoHbl  apudmernyeckux  jaedcTBui. [IpeoOpazoBaHMs ~ YMCIOBBIX  BBIPAXKEHHUH,
COJIEprKaIlMX CTENEHH C HATypaJIbHbIM U LIEJIbIM IIOKa3aTEJIEM.

MHuoro4/ieHsl

OpHowieH, creneHb ofHOwWwIeHA. JlelicTBUA C oAHOWIEHAMU. MHOTOWIEH, CTENEHb
MHOTo4JieHa. 3HAuyeHHUs MHorowieHa. JlelcTBUS ¢ MHOTOWJIEHAaMH: CIIO)KEHHME, BbIUUTAHUE,
yMHOXXeHHUe, jeneHue. IlpeoOpa3oBaHue 1en0ro BbIpaXeHHs B MHoOrowieH. DPopMmyIbl
COKpAIIEeHHOTO0 YMHOKEHHS: Pa3HOCTh KBaJApaTOB, KBaJpaT CyMMbl M pa3HOCTU. DopMyIibl
npeoOpa3oBaHusl CyMMBI U Pa3HOCTH KyOOB, KyO CyMMBI M pa3HOCTH. Pa3iojkeHrne MHOTOUICHOB Ha
MHOKUTEJIH: BBIHECEHHE OOIEro MHOMKUTENS 3a CKOOKH, TPYIIUPOBKA, UCIIOJIb30BaHUE (HOPMYII
COKPAIIEHHOI'0 YMHOK€HUs. MHOrouneHs! ¢ 01HOM nepemMeHHoNW. CTaHJapTHBIN BU MHOTOWIEHA €
OJIHOW IEPEMEHHOM.

KBanparssiii TpexwieH. KopHM kBajgpaTHOro tpexwieHa. Pa3iiokeHne Ha MHOXHUTEIU
KBajpaTHOro TpexuieHa. Teopema Buera. Teopema, oOpartHas Teopeme Buera. Breinenenue
MOJTHOTO KBajipaTa. Pa3znoxkeHne Ha MHOXKHUTEIH CIOCOOOM BbIJIEIEHHUS TIOJHOTO KBaIpara.

IlonsTHE TOXKACCTBA

ToxnectBeHHoe peoOpazoBanue. [IpencTaBneHne o TOXKIECTBE HA MHOXKECTBE.

JIpo0HO-panHOHAIbHBIC BBIPAKECHHUS

Anrebpanueckas npoOb. [IpeoOpa3oBanHus BBIpaXEHUH, COAEPKAIIMX CTEIEHH C IICJIBIM
nokaszareneM. JlomycTHMble 3HAUYE€HUS TEPEMEHHBIX B JAPOOHO-PALMOHAIBHBIX BBIPAKEHUSIX.
Cokpamenue anrebpamdeckux apoOeid. IlpuBenmenue anrebpamyeckux napobeir K oOmemy
3HameHareno. JlelicTBus ¢ anreOpanyeckKuMu JpoOsMU: CIIOKEHHE, YMHOKEHHE, JIeJICHHUE.



[IpeoOpa3zoBanue BeIpaXXCHHUH, COACPKANTUX 3HAK MOTYJIS.

HNppanuoHajibHbIe BBIPAKEHHUSA

Apudmerndeckuii  KBaapaTHBI KOpeHb. JlONMyCTUMBbIE 3HAYCHHS TEPEMEHHBIX B
BBIPQKEHUSX, COACpKAIINX apupMeTHdecKre KBaJpaTHbe KOpHU. [IpeoOpazoBaHMe BBIpaXKEHHI,
CoJlepKaluX KBaJpaTHbIE KOPHHU.

KopHu n-pix creneHen. J[onmycTUMBbIe 3HAYEHMS IIEPEMEHHBIX B BBIPAKEHUAX, COJAEPIKALLNX
KOpHU N-bIX cTeneHei. [IpeobpazoBaHue BeIpaKeHHH, COAEpKALIMX KOPHH N-bIX CTETEHEH.

Crenenp ¢ palnMOHAJIBHBIM IMOKa3aTeneM. lIpeoOpa3oBaHue BBIpaKEHUH, COJEpPIKALINX
CTEIEHb C PALIMOHAIBHBIM IOKA3aTEIIEM.

YpaBHeHust

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PaBEHCTBO C MEPEMEHHOM.

YpaBHeHust

IlonsiTue ypaBHEHHUs U KOpHA ypaBHeHMs. [IpencraBienre o paBHOCUIBHOCTH YPAaBHEHUM U
YPaBHEHUSAX-CIEACTBUIX.

[IpencraBieHnne O pPaBHOCHIBHOCTH Ha MHOXeCTBE. PaBHOCHIIBHBIE TNpPeoOpa3oBaHUA
ypaBHEHUH.

Metoabl pemieHus1 ypaBHeHH I

Metonbl paBHOCUIBHBIX NPeoOpa3oBaHUIl, METOJ] 3aMEHbl NEpPEeMEHHOH, IpapuuecKuit
MetoA. Mcmonp3oBaHME CBOMCTB (YHKIMH NpPU PEIICHWHM YPaBHEHHH, MCIOJIb30BAHHE TEOPEMBI
Buera 111 ypaBHEHMI CTETIEHU BbIIIE 2.

JIuHeliHOe ypaBHEHHE U er0 KOPHH

Pemienne nuHelHbIX ypaBHeHHU. KoyMuecTBO KOpHEH JIMHEHHOro ypaBHEHMs. JIMHEHHOe
YPaBHEHUE C I1apaMETPOM.

KBagpaTHoe ypaBHeHHE U €10 KOPHHU

JIMCKpUMHMHAHT KBaJpaTHOro ypaBHeHHs. PopMysla KOpPHEH KBaJApaTHOIO YPABHEHHMS.
KonnyecTBo 1eMCTBUTENBHBIX KOPHEN KBaJAPAaTHOIO ypaBHEHUs. Pelenne KBagpaTHbIX ypaBHEHMI:
rpaduuecKuil METOJ| peleHUs, UCIOIb30BaHue (POPMyYIIBl 1711 HAXOXKICHUS KOpPHEH, pa3iiokeHue
Ha MHOXMWTENH, [10100p KOpPHEHN ¢ HMCIoNb30BaHUEM TeopeMbl Buera. bukBanpaTHble ypaBHEHHUS.
VYpaBHEHMsI, CBOJMMBIE K JIMHEMHBIM W KBaapaTHbIM. KBajgpaTHoe ypaBHEHHE C IIapaMETpOM.
Pemrenne mpocTreMinMx KBaJpaTHBIX YpPaBHEHUM C IapaMeTpamMu. PernieHue HEKOTOpBIX THIIOB
ypaBHeHU# 3 u 4 cTeneHu.

JIpo0HO-panuoOHAJIbLHbIC YPABHEHUS

Pemenue qpoOHO-palinoHaIbHBIX YPaBHEHUH.

ITpocreiimme UppanuoHAIbHbIE ypaBHeHUsI BH/IA! Jf(x)=a;

\/f (x)= \/g (x) ‘/f (x) = a\frf (x)\fg (x) m wux pemenne. Pemenue uppaMOHATHLHBIX
ypaBHenuii Buna [ f (x) = g (x).

Cucrembl ypaBHeHH I

VYpaBHeHHe C AByMs NEpEeMEHHbIMHU. PemeHune ypaBHEHUH B LENbIX 4Hciax. JInHeitHoe
ypaBHEHHUE C IBYMs nepeMeHHbIMU. ['padudeckas nHTEpHpeTaus JUHEHHOTO YPaBHEHUSI C IBYMsI
IIEPEMEHHBIMU.

[IpencraBinenne o rpaduyeckodl HHTEPIPETALUU TMPOU3BOJIBLHOTO YpPAaBHEHUSA C ABYMS
IIEPEMEHHBIMU: JINHUU HA TIJIOCKOCTH.

ITonsiTne cuctemsl ypaBHEeHUM. Pelienue cucremM ypaBHEHHI.

IIpencraBieHue 0 paBHOCUIBHOCTH CUCTEM YPABHEHUM.

MeToapl pemeHusl CUCTEM JIMHEHHBIX YpaBHEHMH C JIByMsl MEPEMEHHBIMU TpapuuecKHii
METOJ, METOJl CJOKEHHs, METOJ TMOJACTAaHOBKHU. KoIMuecTBO pemeHuil CUCTEMbl JIMHEHHBIX
ypaBHeHn. CHucTema JINHEWHBIX YPAaBHEHHM C ITAPaMETPOM.

Cucrtembl HEIMHEWHBIX ypaBHEHUH. MeToAbl pEelIeHUs] CUCTEM HEJIMHEMHBIX YypaBHEHUMH.
Meron neneHus, METOI 3aMEHBbI TEpeMEHHBIX. OTHOPOAHBIE CUCTEMBI.

HepaBencrBa

YucnoBbie HepaBeHCTBA. CBOICTBA YHMCIIOBBIX HEpaBeHCTB. [IpoBepka cnpaBemiMBOCTH
HEpPABEHCTB MPH 3aJJaHHBIX 3HAYEHUSIX TEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. CTporue u HeCTporue HepaBeHCTBA. J[0Ka3aTenbCTBO
HepaBeHCTB. HepaBeHCTBa O cpeAHUX IS ABYX YHUCEIL.



[ToHsiTHE O permieHn HepaBeHCTBAa. MHOKECTBO PEIICHU HEPABEHCTBA.

IIpencrasienne 0 paBHOCUIBHOCTH HEPABEHCTB.

JIuHeliHOE HEPaBEHCTBO M MHOXECTBA €ro peuicHui. PernieHue JMHEHMHBIX HEPaBEHCTB.
JInHeitHOEe HEPABEHCTBO C MAPAMETPOM.

KBagparHoe HepaBeHCTBO M €ro pelieHus. PernieHue KBaJpaTHBIX HEPABEHCTB:
MCIOJIb30BaHUE CBOMCTB M rpa)uka KBaJIpaTUIHON (PYHKIIMH, METOJ] HHTEPBAJIOB. 3alKUCh PELICHHUS
KBaJpaTHOI'O HEPABEHCTBA.

KBazpaTHOE HEPABEHCTBO C MAPaMETPOM U €TI0 pEILIEHUE.

Ipocrefimme — wppanMoHanbHble — HepaBeHcTBa  Bupa: /f (x) >a; /f(x)<a;

\/f(x)>\/g(x)‘/f(x) > a.

OO0001IECHHBII METO NHTEPBAJIOB [Vl PELIEHUs] HEPABEHCTB.

Cucrembl HepaBeHCTB

CucrtemMbl HEpaBEHCTB C OJHOW NEepeMEeHHOW. PemenHue cucreM HEpPaBEHCTB € OJHOMN
NIEPEMEHHOMN: JIMHEWHBIX, KBAaJPaTHBIX, APOOHO-PALIMOHAIBHBIX, UPPALMOHANbHbIX. 300paxeHne
pELIEeHNs CUCTEMBI HEPABEHCTB HA YMCJIOBOM MPAMOM. 3alIUCh PELIEHUS CUCTEMbI HEPABEHCTB.

HepaseHncTBo ¢ 1BymMs nepeMeHHbIMU. [IpencraBiieHne o peleHny JIMHEHHOTO HEPaBEHCTBA
C IByMs TepeMeHHbIMH. ['paduyeckas uHTEpHpeTanus HEpaBEHCTBA C JBYMs IEPEMEHHBIMH.
I'paduueckuii MeTOJI peIIeHUs] CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DOyHKIUHA

ITonsTHe 3aBUCMMOCTH

IIpssmoyrosbHas cucrtema KoopanHar. PopMHUpPOBaHUE NPEACTABICHUN O METAIPEIMETHOM
MOHATUY «KOOPIUHATHIY. I'paduk 3aBHCHMOCTH.

DOyHKIUA

CnocoObl  3amaHust (YHKIMM: aHATUTUYEeCKHH, rpaduueckuii, TabmuuHbid. ['padux
¢bynkuuu. [Ipumepsr QyHKIHMI, MOTydaeMbIX B MPOIECCE UCCIEAOBAHMS PA3IMYHBIX MPOLIECCOB U
pemwieHust 3afad. 3HaueHHe (GYHKUMUM B Touke. CBoMCTBa (QyHKUMHA: 00JIaCTh OINpeneNeHus,
MHOYKECTBO 3HAYCHUH, HYJIH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, YETHOCTH/HEUYETHOCTD, BO3pacTaHUE
u  yObIBaHME, IPOMEXYTKHM MOHOTOHHOCTHM, HaumOoiblllee ¥ HaUMEHblIEe 3HAYEHHeE,
nepuoInYHOCTb. MccnenoBanne GyHKINU 10 ee TpaduKy.

JIuneiinasi pyHKUMSA

CaoiicTBa, rpaduk. YrioBoi koddduimeHT npsmoi. Pacnonoxkenue rpaduka JTUHEHMHON
(GyHKIMHU B 3aBUCUMOCTH OT €€ KO PHUIIMEHTOB.

KBagparnunas pyHkuus

Cgoiictsa. [1apabona. [Toctpoenue rpaduka kBagpaTuuHoi pyHkuu. [Tonoxenue rpaduka
KBaJIpaTUYHON (yHKIMKM B 3aBUCUMOCTH OT ee Koddduuuenron. lcmonb3oBaHue CBOMCTB
KBaJIPaTUYHOM (QYHKIIMHU AJIS pelIeHUs 3a/1a4.

OO0paTHasi NPONOPUMOHAIBHOCTD

. k
CrolicTBa QyHKIUH Y = k y = —. I'unep6omna. IIpencrasnenne 06 acCUMITOTAXx.
X X

Crenennasi QyHKIHs ¢ NoKa3zarejeM 3
CgoiictBa. Kybuueckas napabona.
DOyHKIMHA y - /x , y=3&/x, y=|x}HX cBolicTBa U rpaduku. CreneHHast GyHKIUS C

MoKa3aTeieM CTEeTeH! OobIe 3.

[IpeoOpa3oBanue  rpaukoB  (GYHKUMH:  MapajuledbHBIl  MEpeHoC,  CUMMETpHs,
pacTsbKeHUe/CxaTie, OTpaKeHHe.

[IpencraBienue o B3aMMHO OOpaTHBIX (PYHKIIHSX.

HenpepriBHOCTh GYHKIIMH U TOYKU pa3pbiBa pyHKIMA. KycouHo 3a1aHHbIe QYHKIIMH.

ITocsenoBaTeJIbHOCTH U NPOTPECCHH

YucnoBast  mocnenoBaTenbHOCTb.  [Ipumepbl.  beckoHeuHBlE  MOCIIENOBATEIBHOCTH.
Apudmernueckasi mporpeccuss u ee cBoWcTBa. ['eomerpuueckass mporpeccus. CymMMupoBaHUE
MEPBHIX WIEHOB apU(METUYECKON M reoMeTpHuecKoi mporpeccuif. Cxonsmiascs reoMeTpuueckas
nporpeccusi. CyMMma  CXOOAUIICHCS T€OMETPUYECKOM Iporpeccuu. ['apMOHWMYECKHH  psn.
PacxoaumMocTh rapMOHMUYECKOTO pAJa.

MeTtoa MmaTeMaTHyeCcKON MHAYKIIUH, €r0 MPUMEHEHUE JJIs BbIBO/a (hOpMYII, TOKa3aTelbCTBa
PaBEHCTB U HEPABEHCTB, PELICHMS 3a1a4 Ha JEIUMOCTb.



Pelenue TeKCTOBBIX 33724

3agaun Ha Bce apudMeTHYECKHUE 1eICTBHA

Pemenne TeKCTOBBIX 3amad apudmerndeckuMm crocoboM. Mcmonp3oBanue TabnuWIl, cxeM,
YepTexKeH, APYTUX CPEACTB IPEACTABICHUS JaHHbBIX NIPU PELICHUH 3a1a4H.

Pemenne 3aga4 Ha ABUKeHHe, padoTy, NOKYNIKH

AHaM3 BO3MOKHBIX CHTYallMii B3aWMHOTO PACIOJOXKEHHS OOBEKTOB NMPH HX JIBUKCHHHU,
COOTHOILIEHUS] 0OBEMOB BBINOJIHAEMBIX pabOT IIPU COBMECTHOM padoTe.

Pemrenne 3a7a4 Ha HAXOKACHHE YACTH YUCJIA M YUCJIA M0 €r0 4YacTH

Pemenne 3a7a4 Ha NPOLEHTBI, J0JIH, IPUMEHEHUE IIPOIIOPLUI ITPU PELICHUH 3a]au.

Jlornueckue 3agauu

Pemenue nornueckux 3agau. Penenne 1oruyeckux 3ajad ¢ MoMoIbo rpagos, TaOIHIL.

OcHoOBHBIE MeTO/bI pelIeHusI 3a1a4

Apudmernueckuii, anredpandeckuii, nepebop BapuaHToB. [lepBUYHBIE TpEACTaBICHUS O
APYTUX METOAAX peLIeHus 3a1a4 (reOMEeTpHUecKue U rpaduuecKue METO/Ibl).

CrarucTuKa ¥ TeoOpusi BEepPOSITHOCTE

CraTucruka

TabnuuHoe u rpaduueckoe NpeACcTaBICHUE JaHHBIX, CTOI0YaThle U KPYroBble JUArpaMMBl,
U3BJIEYEHHE HYXHOM MH(popmauuu. Jluarpammbl pacceuBanus. OnucaTellbHbIE CTaTUCTHYECKHE
IoKa3aTenau: cpeaHee apudMeTHyeckoe, MeAMaHa, HauOoJiplllee M HauMEHbIIEee 3HAYCHMS
yucioBoro Habopa. OtkiioHenue. Ciydalinble BBIOpOChl. Mepbl pacceMBaHus: pa3max, AUCIEPCHUS U
cTaHzapTHoe oOTkiIoHeHue. CBoiicTBa cpenHero apudmerudeckoro u aucnepcuu. CiydaiiHas
W3MEHUYUBOCTb. 3MeHuMBOCTh mpu wu3MepeHusax. Pematromue npasuia. 3aKOHOMEPHOCTH B
WU3MEHUYUBBIX BEJIMYNHAX.

Cay4aiiHble ONIBITHI U CJIy4aiiHble COOBITHS

CrnyualiHple ONBITHI (3KCHEPUMEHTHI), AJIEMEHTapHbIE CilydailHble COOBITHS (MCXOJbI).
BepositHocTi  3nemeHTapHbIX  coObITuil.  COOBITMSL B CIOy4yallHBIX — SKCIIEPUMEHTAax |
OJIarONPHUATCTBYIONIUE 3JIEMEHTAPHBIC COOBITUS. BeposTHOCTH ciydalHBIX COOBITHNA. OMBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTapHbIMU COOBITUsAMHU. Kilaccuueckue BEpOSITHOCTHBIE ONBITHI C
HCIIOJIb30BAaHUEM MOHET, KyOukoB. [IpencraBieHue coObITHII C MOMOILIBIO JAMAarpaMm Oijepa.
[IpoTuBOMONOXKHBIE COOBITUS, OOBEIMHEHME M IiepeceueHre coObITH. IlpaBmiio cioxeHus
BepositHOocTel. Crnydaiinblii BeIOOp. HesaBucumbie coObiTusi. [lociemnoBarenbHble HE3aBUCHUMBIC
ucneltanusd. llpencraBieHne SKcnepuMeHTa B BHJE JI€pEBA, YMHOMKEHUE BEPOSTHOCTEH.
WcnpiTanus 1o nepBoro ycnexa. Y cioBHasi BeposiTHOCTh. DopMyria MOIHON BEPOSTHOCTH.

DJieMeHTbl KOMOMHATOPUKH M cnibITaHusA BepHyiin

[IpaBuino yMHOXEHMs, NepecTaHOBKH, (akropuan. CoueTaHuss M YHMCIO COYETAHH.
Tpeyronbauk [lackans u Ounom HproToHa. OmnbITBl ¢ OONBIIMM YHCIOM PaBHOBO3MO>KHBIX
AJIEMEHTapHbIX COOBITUH. BpluncieHne BEpOSTHOCTEH B OMNBITaX C NPUMEHEHHUEM 3IIEMEHTOB
komOuHaTopuku. Mcnbiranust bepnymnu. Yemex u Heynada. BeposTHOCTH COOBITHHI B cepuu
ucneITaHui bepHym.

I'eomeTpuyeckasi BeposITHOCTH

CrnyvaiiHblii BBIOOD TOUYKM U3 (UIYphl Ha IUIOCKOCTH, OTpe3Ka U JIYTH OKPYKHOCTH.
CayvaiiHbli BBIOOpP UMClIa U3 YMCIOBOTO OTPE3KA.

CayuaiiHble BeJJMYHHBI

JuckpeTHas ciy4aiiHas BEJIMYMHA W paclpeleseHue BeposSTHOCTEH. PaBHOMepHOE
JIUCKPETHOE pacnpezeneHue. ['eomerpuueckoe pacnpezneneHue BeposiTHOcTed. Pacnpenenenue
bepnymn. bunommansHOe pacnpenenenue. HezaBucumple ciydaiiHble BenuduHbl. ClOXKeHHE,
YMHOXEHHME CIy4dallHBIX BEJIMYMH. MaremMaTHUecKoe OXKUIAHWE U ero cpoicrBa. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHUE CIIy4allHOM BEIMYMHBL, CBOWCTBA AMCHEPCHH. JHucriepcus yncia ycrnexoB
B cepuu ucnbiTanuil bepuymu. Ilonstie o 3akoHe OonbIIMX yucen. M3MepeHne BepOsSTHOCTEH U
TOYHOCTh H3MepeHud. [IpuMeHeHne 3akoHa OOJBIIMX YHCENT B COIMOJOTHHM, CTPaXOBaHUU, B
3/IpaBOOXPaHEHNH, 0O0ECTIEYeHNN 0€30aCHOCTH HACEIEHUS B UPE3BBIYAMHBIX CUTYALIUAX.

I'eomerpust

I'eomerpuueckue purypbl

@urypsl B reOMeTPHHU U B OKPY KAI01IeM MHpe

['eomeTpuueckas ¢purypa. Buyrpensss, BHelHsAs obnacti Gurypsl, rpanuna. JInauu u
00J1acTH Ha MIIOCKOCTH. Brimykiias 1 HeBbinykias purypsl. [Inockas u Herockast purypsl.



Breinenenne cBoMcTB 00bekTOB. DOpMUpOBaHHE TNPEACTABICHUNH O METANPEeIMETHOM
NOHATUH «purypay. Touka, OTpe3oK, npsMasi, JIy4, JJIOMaHasi, IJI0CKOCTb, Yrojl, OMCCEKTpHCca yriia U
€€ CBOICTBA, BUJBI YIJIOB, MHOTOYTOJIbHUKH, OKPY>KHOCTb M KPYT.

OceBast cumMeTpusi reoMmeTpudeckux ¢uryp. LleHTpanbHas CUMMETpUS T€OMETPUUYECKUX
¢buryp.

MHOroyroJibHUKHU

MHOrOyroinbHuUK, €ro 93JIEMEHTbl M €ro cBoWcTBa. IIpaBuibHBIE MHOTOYIOJIBHUKHU.
Brinykiible v HEBBITYKJIbIE MHOTOYTOJIbHUKU. CyMMa yTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

Tpeyronpauk. CymMMa yriioB TpeyrojibHHKA. PaBHOOEIPEHHBINH TPEYroJbHUK, CBOMCTBA U
NpU3HAKH. PaBHOCTOPOHHUI TpeyroibHUK. MeauaHbl, OMCCEKTPUCHI, BBICOTHI TPEYTOJIBHUKOB.
3ameyaresibHbIE TOUKH B TpeyrojbHuKe. HepaBeHCTBO TpeyronbHUKa.

YersipexyronpHuku. [lapamienorpamm, poMO, NpSMOYTrOJbHHUK, KBajpaT, Tparenus.
CpoiicTBa W TMpHU3HAKU MapajenorpamMmma, pombOa, MNpPsSMOYrojJbHUKA, KBajapaTa. Teopema
BapunboHa.

OKpyXHOCTB, KPYT

Wx smeMeHTHI U cBoiicTBa. XOpAbl U CEeKylue, ux cBoricTtBa. KacarenbHble U UX CBOWCTBA.
LlenTpanpHbple W BIUCAaHHBIE YIVIbl. BriMcaHHbIE M ONHCAaHHBIE OKPYXHOCTU JII TPEYTOJILHUKOB.
Bnucannbele U onucaHHbIE OKPY>KHOCTH JJII YETHIPEXYTOJIbHUKOB. BHEBIUCAHHBIE OKPYKHOCTH.
PanukanbHas ock.

@urypsl B IpocTpaHcTBe (00beMHbIE TeJ1a)

MHororpaHHuk U ero sjaeMeHTbl. Ha3BaHMs MHOTOTPaHHHUKOB C Pa3HbIM IOJIOKEHHEM U
KOJIMYECTBOM TIpaHeil. llepBuuHble mpenacraBieHus O nupamMuaax, rnapauielieluIenax, Ipu3Max,
cdepe, mape, MUIUHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTCHUIITUX CBOHCTBAX.

OTHomIeHUust

PaBencrBo ¢puryp

CBolicTBa U NPU3HAKK PABEHCTBA TPEYTOJIbHUKOB. J(ONOJHUTENbHBIE PU3HAKU PAaBEHCTBA
TpeyroibHUKOB. [Ipu3Haku paBeHCTBa MapauieaorpaMMoB.

IHapaneJbHOCTH NPAMBIX

[TpusHaku M cBOWCTBAa MapajieNbHBIX MPSAMBIX. AKCHOMa MapamienbHocTH EBknnpa.
IIepBruHBIE IpEeACTaBICHUS O HEEBKIUIOBBIX reoMeTpusix. Teopema daneca.

IlepnieHnauKyAsipHbIE NPSIMbIE

[Tpsimoit yron. Ilepnengukynsap k mnpsMoil. CepeluHHBIM NEpHeHAUKYISp K OTPE3KYy.
CBoiicTBa 1 MPU3HAKY NEPHEHANKYIIPHOCTH NpsiMbIX. HakmoHHBIE, TPOEKIIUHU, UX CBOMCTBA.

ITonoOue

[TponopunonanbHble OTpe3kH, nogodue ¢uryp. Ilogobusie TpeyronsHuku. IIpuzHaku
110100151 TpeyroJabHUKOB. OTHOIIEHKE TUIoMIa/iel TOJOOHBIX QUryp.

B3aumHoe pacnoJioikeHue NPpAMOil U OKPYKHOCTH, IBYX OKPYKHOCTEM.

HN3mepenuss u BbIYMCICHUS

Beanunnbl

[Tonsitue Bennuunsbl. Jinna. U3mepenne niuuHbl. EAMHIBI H3MEpEHMS ITTUHBI.

Benuuuna yrna. I'panycHas mepa yrina. CuHyc, KOCUHYC M TaHI'€HC OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[TonsiTie o muomanu MmiIocKoi GUrypsl u ee cpoiictBax. M3mepenue miomanei. Equnutist
M3MEpEHUs TUIOIIAIH.

[TpencraBinenue o0 oObeMe MPOCTPAHCTBEHHOM (QUIyphl U ero cBoiicTBax. M3mepenue
obobema. Enunuiiel namMepenust 00beMoB.

HN3mepenus u BoIuMcIeHUSA

WHCTpyMEeHTBl U1 W3MEpPEHUN U TOCTPOEHUM; M3MEpPEHHE M BBIYHCIEHUE YIJIOB, JJIUH
(paccTosiHMI), IJIOWIAAEH, BBIUMUCICHHE DIIEMEHTOB TPEYrOJbHUKOB C  HCIIOJIB30BAHHEM
TPUTOHOMETPUYECKUX  cooTHowmeHnil.  Ilmomamu.  @opMmynbl  MUIOMIAAA  TPEYTOJIbHHKA,
napajuieiorpaMmMa M €ro 4acTHBIX BHJOB, Tpamernuu, ¢opmyna [epona, dopmyna miomagn
BBIIYKJIOTO YETBIPEXYTrOJbHUKA, (OPMYJbl UIMHBI OKPYKHOCTH W Iulomanu kpyra. [lmomanb
KpyroBOTI'0 CEKTOPa, KpyroBoro cermeHra. Ilnomanp npaBuibHOr0 MHOTOYTrOJIbHHKA.

Teopema Iludaropa. IludaropoBer Tpoiikun. TpuUroHOMETpHUYECKHE COOTHOIICHHUS B
IPSIMOYTOJIBHOM TpeyroyibHuke. Tpuronomerpuueckue GyHKIMH TYMOTo yria.

Teopema kocunycoB. Teopema CUHYCOB.



Pemenne TpeyronbHukoB. Bpruncnenue yrioB. BeluncneHue BBICOTBI, MeOUaHbl U
ouccekTpucel Tpeyroipauka. OprorpeyronsHuk. Teopema Iltonemes. Teopema Menenas. Teopema
UYessl.

Paccrosinus

PaccTosnue mexnay toukamu. PacctosiHue oT TOUKM 110 mpsMoii. PaccTosHue mexay
¢burypamu.

PaBHOBenMKHE U PaBHOCOCTABIIEHHBIE (DUTYPBI.

CBoiicTBa (aKCHOMBI) JUIMHBI OTPE3KA, BETMYUHBI yIJla, TUIOMAAN U 00beMa (pUrypsl.

I'eomeTpnyeckne nocTpoeHust

['eomeTpuueckie NOCTPOCHHS AJIsl HIUTIOCTPALIMU CBOMCTB T€OMETPUUYECKUX (DUTYP.

NucTpyMeHTsl 11 noctpoeHuil. Llupkyib, TuHenKa.

[Tpocreiinme mOCTpOSHUS HUPKYIEM U JTUHEUKON: TOCTPOCHUE OMCCEKTPUCHI YA,
MEPIEeHIUKYIIApa K IPSIMOH, yIJia, paBHOTO JaHHOMY.

[TocTpoeHne TpPEyroJpHUKOB 10 TPEM CTOPOHAM, ABYM CTOpPOHaM U YINIy MEXIY HHUMH,
CTOPOHE U JIBYM MPUJICKALIUM K HEHl yIiiaM, no opy2um d7ieMeHmam.

Jenenue oTpes3ka B JaHHOM OTHOILIECHHH.

OcHOBHBIE METOJIbI PEIlIeHUs 33/a4 Ha MOCTPOCHHE (METOJ T'€OMETPUUYECKUX MECT TOYEK,
METO/I NapaJuIEIbHOr0 EPEHOCA, METO] CUMMETPHUH, METOJT IT0100Us).

Drarnbl pelieHus 3a/1a4 Ha TOCTPOCHUE.

I'eomeTpuueckue npeodpazoBaHus

IIpeoOpa3zoBanus

[IpencraBienue o0 MEKIIPEIMETHOM MOHATUU «TIpeoOpa3oBanuey. [Ipeodpa3zoBanus B
MaTeMaTHke (B apudMeTHKe, anredpe, reoMeTpHIECKUe PeoOpa3OBaHUs).

JIBMsKeHust

OceBas 1 LIeHTpalibHAs CHMMETPUHU, IOBOPOT U MapajlienbHbli nepenoc. Kombunanuu
JBUKEHHUH Ha MJIOCKOCTU U UX CBOMCTBA.

IoxoOue kak npeodpaszoBanue

['omotetus. ['eomerpudeckue npeoOpa3zoBaHus Kak CPEICTBO JOKA3aTENbCTBA YTBEPKIACHHIMA
U pelIeHus 3a4a4.

BekTopbl M1 KOOPAUHATHI HA MJIOCKOCTH

BekTops!

[TonsiTie BekTOpa, ACHCTBUS HaJ BEKTOPaMH, KOJIIMHEAPHBIE BEKTOPHI, BEKTOPHBINA Oazuc,
pa3iokeHue BeKTopa 1o 0a3UCHBIM BeKTOopaM. ENMHCTBEHHOCTH pa3iioKeHHsl BEKTOPOB 10 0azucy,
CKaJIIpHOE MPOU3BEJIEHHE U €0 CBOMCTBA, UCIOIb30BaHUE BEKTOPOB B (DU3UKE.

Koopaunartsi

OCHOBHBIE MTOHATHSI, KOOPJUHATHI BEKTOPA, PACCTOSIHUE MEXAY TouKkaMH. KoopnHaThl
CepenHbI OTpe3Ka. Y paBHEHUS QUTYP.

ITpuMeHeHrEe BEKTOPOB M KOOPAMHAT JJIsl PEILICHUS] TEOMETPUYECKUX 3a/1a4.

Ad¢dunnas cucrema koopauHat. Paguyc-BekTopsl Touek. LleHTpoua cucteMbl TOUEK.

Hcmopusa mamemamuxu

Bosnuknoeenue mamemamuxu Kak Hayku, smanvl ee pazeumus. OcHoeuvie pazoeinvl
Mamemamuxu. Buioarowuecs mamemamuxu u ux xnad @ pazeumue HayKu.

beckoneunocmo mnoocecmea npocmuix uucen. Hucna u onunvl ompeskos. Payuonanvhvie
uucna. [lompebrnocmo 6 uppayuonanvuwix yucaax. Lllkona IHugaeopa

3apoocoenue aneeopvt 6 Hedpax apupmemuru. An-Xopesmu. Poowoenue Oyxeenmnol
cumgonuxu. I1. @epma, @. Buem, P. /lexapm. Hcmopus éonpoca o naxoxcoeHuu ¢opmyn KopHetl
aneebpauveckux ypaeuweHuii cmeneneti, oonvuwux uyemvipex. H. Tapmanvs, [oc. Kapoano, H.X.
Abens, 2.1 anya.

llossnenue memooa koopouHam, NO360JAOWE20 NEPEBOOUNb ceoMempuyecKue 00beKmbl
Ha a3k aneeopwvi. Iosenenue epaguros @yuxyuil. P. Jexapm, I1. @epma. Ilpumepsvl paznuunsix
KOOpOuHam.

3adaua Jleonapoo Ilusauckozco (@ubonauyu) o xponuxax, uucia Quobonawyu. 3adaua o
waxmamuou oocke. Cxo0umMocms 2e0Mempuieckoll npozpeccuu.

Hcmoxu meopuu eeposmuocmeii: cmpaxogoe oeno, asapmuvie uepwvl. Il. Pepma, b.
Ilackanw, A. bepuynnu, A.H. Koamoeopos.

Om semnedenus x eeomempuu. I[lughacop u ezo wxona. @anec, Apxumeo. I[Inamon u
Apucmomens. [locmpoenue npasunvusix MHo20y20nbHUK08. Tpuccexyus yena. Keaopamypa xkpyea.



Yoeoenue rkyoa. Ucmopus wucia w. 3onomoe cewenue. «Hauana» Eexmuoa. JI. Oinep, H.U.
Jlobauesckuii. Hcmopus namoeo nocmynama.

T'eomempus u uckycemeo. I'eomempuueckue 3aKOHOMEPHOCU OKPYAHCAIOUIE20 MUPQ.

Acmponomusa u ceomempus. Umo u xax ysnamu Anaxcaezop, Ipamocgen u Apucmapx o
pasmepax Jlynot, 3emau u Coanya. Paccmosmus om 3emau 0o Jlynot u Connya. Hzmepenue
paccmosinusa om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu. J1.Jtnep. H.HU. Jlobauesckuui, I1JI.
Yeoviues, C. Kosanesckas, A.H. Konmozcopos.

Mamemamuxa 6 pazeumuu Poccuu: I[lemp I, wxona mamemamuueckux u HA8USAUKUX HAVK,
paszsumue poccutickoeo gpnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.

TemaTnueckoe NJIaHMPOBaHHUE
MaremaTnka 5 kiaace

Howmep Coneprkanne MaTepuaira KonuuectBo
IYHKTa 9acoB
IToBTOpeHHne Kypca MaTeMaTHKH 4 KjIacca 8
I'naBa 1. HatypaabHble 4mciia 20
1 Psii HaTypaabHBIX YHCEI 2
2 Ludpsr. [Jecaruanas 3auch HATYpaIbHBIX YHCE. 3
3 Otpesok. JlnuHa oTpeska. 4
4 [Tnockocts. [psmas. JIya 3
5 [Hkana. KoopauHaTHBIH Tyq 3
6 CpaBHEHHUE HATYPAIBHBIX YHCEIL. 3
[ToBTOpeHME U cucTeMaTn3amys yaeOHOro MaTepuana 1
KontponbHas pabora no teme «HaTypanbHble yncia 1
I'naBa 2. CiaoxxeHue U BHIMUTaHHE HATYPAJBHBIX uncen (314) 33
7 CrnosxeHune HaTypallbHBIX YHCEIL. 4
8 Brruntanue HaTypanbHBIX YHCET 5
9 YucnoBsie u OyKBEeHHBIE BRIpakeHHst. DopMyIbI. 3
KonTponbHas padoTa 1o reme «Ciio)KeHne U BBIYUTaHHE HATYPATbHBIX 1
qHCeID
10 YpaBHeHue 3
11 Yron. O6o3Ha4YeHUE YIIIOB. 2
12 Bungr yrios. 3mepenue yrios. )
13 MHoroyronbHuKHU. PaBHbIE QUTYPHI. 2
14 TpeyroibHUK U eT0 BUIIBI 3
15 [MpssmoyronsHUK. OCh CUMMETPUU QUTYDEI. 3
[ToBTOpeHHe u cucTeMaTu3anys yaeOHOro Marepuana 1
KontponbHas pabora o teme «['eomerpudeckue GUrypbi» 1
I'naBa 3. YMHO:KeHMe U /1eJieHHe HATYPAJIbHBIX YHCe 37
16 Ymuoxenue. [lepemecTurennsHOE CBOHCTBO YMHOKEHHS 4
17 CoueraTenbHOE U PACIIPEIENUTETHHOE CBONCTBA YMHOXKEHHUS 3
18 Jlenenue 7
19 Jlenenune ¢ octaTkoM 3
20 CreneHs uncna 2
Kontposbnas padota 1o Teme «Y MHOXKEHHUE U JICJIEHUE HATYPaIbHBIX 1
qrce
21 ITnomane. Inomane npsIMOyroabHUKA. 4
22 [IpsimoyronpHbIii napaienenunea. [lupamuaa. 3
23 O0BEM MPSIMOYTOJILHOTO MapajuiesIenuneaa 4
24 Komb6unaropHsie 3amaun 3




IToBTOpEeHME 1 crucTeMaTH3aIws yaeOHOro MaTepraa

KonTponbhas padora o teme «IInomans. O0beM» 1
I'naBa 4. O0bIKHOBEHHBIE IPOOH 18
25 ITonsTre 0OBIKHOBEHHOM TPOOH 5
26 [IpaBuibHbIE U HeMpaBUiIbHbIE Apodu. CpaBHEHHE IPOOeit 3
27 CrnoxeHue v BEIUMTaHKE JPOOSH C OJIMHAKOBBIMH 3HAMEHATEIISIMHU 2
28 JpoOu u nenenue HaTypaJIbHBIX YHCEI 1
29 CMenranHble yucaa 5
IToBTOpEeHME 1 crucTeMaTH3aIws y9eOHOT0 MaTepraa 1
KonrtponbHas padora 1
I'maBa 5. JlecsTHyHbIE APOOH 48
30 [IpencrasieHue 0 ASCATUYHBIX IPOOSIX 4
31 CpaBHeHHE ICCATHYHBIX Ipo0Oei 3
32 Oxpyrnenue uucen. [Ipukuaku. 3
33 CrnoxeHue 1 BEIYUTaHUE JECATUIHBIX Ipodei 6
KontponbHas padota o Teme «ClioKeHHEe U BEIYUTAHUE JCCATUIHBIX 1
Ipobein»
34 YMHOXEHUE NECATHYHBIX IpOoOei 7
35 Jenenne necsaTHYHBIX IpobOei 9
KonTtposbeHas pabora 1o TeMe «YMHOKCHUE U JISTICHUE TeCATUUIHBIX 1
Ipobein»
36 Cpennee apupmerndeckoe. CpenHee 3HAaUCHNE BETUIHHBI 3
37 [Ipouentsl. HaxoxxieHus MpOLIEHTOB OT YHCIIA. 4
38 Haxosxaenue yucia no ero npoueHTam 4
[ToBTOpeHME U cucTeMaTn3amys yaeOHOrO MaTepuana 2
KonTtpoibHas padora 1o Teme «IIpomeHTh» 1
IloBTOpEHMe 3a Kypc 5 KJ1acca (11 gyacoB)
[ToBTOpeHue u cucteMaru3anys yaeOHOro Marepuana Kypca Mmaremaruku 5 | 10
KJacca
IIpomexkyTouHas arrectauus 1
Bcero 175 yacos
TemaTnuyeckoe NIaHMPOBaAHUE
MartemaTuka 6 Kjacc
Howmep Copep:xaHnue MaTepuaa Konu-yectBo
MYHKTa 4acoB
I'naga 1 17
JeuMocTh HATYPATbHBIX YHCeT
1 Jenurenu u KpaTHble 2
2 [Mpusnaku nenumocty Ha 10, Ha 5 1 Ha 2 3
3 [IpusHaku neaumocT Ha 9 m Ha 3 3
4 [IpocTeie u cocTaBHbBIE UNCIIa 2
5 Haubonpmuii 00muil 1eIuTelb 3
6 Haumensiee obiiee kpaTHoe 3
KonTponbnas padora Ne 1 1
I'naea 2 38

OO0bIKHOBEHHbBIE TPOOH




Howmep Copep:xaHue MaTepuana Konu-yectBo
MYHKTa 9acoB
7 OCHOBHOE CBOHCTBO ApoOu 2
8 CokpariieHue apooeit 3
9 [MpuBenenue npobeii k 00mEemMy 3HaMeHaTen0. CpaBHEeHUE ApoOei 4
10 Cro’keHre W BEIYUTAHHE IpoOei 5
Konrtponbnas padora Ne 2 1
11 YMHOXeHHUE npodei 5
12 Haxoxaenue npobu ot umncna 3
KontponbHas padora Ne 3 1
13 BsaumHo oOpaTHbIe yncna 1
14 Henenne mpobeit 5
15 HaxoxeHue unciia mo 3Ha4eHHIO ero Apodu 3
16 [IpeoOpazoBanue OOBIKHOBEHHBIX JpO0OEH B I€CATUIHEIE 1
17 BeckoHeuHbIe MepUOIUUECKUE ACCATUIHBIC IPOOH 1
18 Hecaruanoe npubimkenrne 0ObIKHOBEHHOH TpoOu 2
KonTponbnas padora Ne 4 1
I'naea 3 8
OTHoIEeHNs ¥ IPONOPLUMA
19 OTHONICHUS 2
20 [Ipomopriuu 5
21 [IporieHTHOE OTHOILIEHHE ABYX YHCEN 3
KonTponbras pabora Ne 5 1
22 [Ipsimast u oOpaTHas MPOMOPIIMOHATBHBIE 3aBUCHMOCTH 2
23 Jlenenue yncia B JaHHOM OTHOIIIEHHH 2
24 OKpy»XHOCTb U KpyT 2
25 Hnuna oxkpyxHoctu. Ilnomans kpyra 3
26 Hunuamp, KoHyC, map 1
27 JuarpamMMel 3
28 Caydaiiable coObITUs. BeposSTHOCTB CilyqaifHOTO COOBITHS 3
KonTposbHas padora Ne 6 1
I'nasa 4
PanmonanbHble yncaa 72
U IeliCTBHS HAJl HUMH
29 [TonoxxurensHble 2
W OTpHUIATENbHBIC YNCIIa
30 KoopaunarHas npsamas 3
31 Lenbie uncna. 2
ParnmonanbHbIe Uncaa
32 Mopynp uncna 3
33 CpaBHEeHHE YHCET 4
Konrtponbnas padora Ne 7 1
34 CroxeHue panuoHaNbHBIX YHCe 4




Howmep Copep:xaHue MaTepuana Konu-yectBo
MYHKTa 9acoB
35 CBoMCTBa CIOKEHUS PallIOHAIBHBIX YHCE 2
36 BrruntaHue paldoHaIbHBIX YHCEN 5
KonTtposnbhas pabora Ne 8 1
37 YMHOXEHUE palHOHATBHBIX YUCETT 4
38 CBoiicTBa YMHOXKEHUS pallMOHATIBHBIX YHCET 3
39 Koadduriuenr. 5
PacnpenenurensHOE CBOHCTBO YMHOKEHHS
40 Jlenenue parmoHATBHBIX YUCEI 4
KontponsHas padora Ne 9 1
41 Pemenue ypaBHeHMi 5
42 Pernrenue 3a1a4u ¢ MOMOIIBIO YpaBHEHHN 6
KonTposbHas padora Ne 10 1
43 [lepieHqUKyIApHBIE TPSIMBIE 3
44 OceBas U LIEHTpaJIbHAS CHMMETPUHU 3
45 [lapannensHbIe TpsSMBIE 2
46 KoopauHatHas I0CKOCTh 4
47 I'padukn 3
KonTposbHas padora Ne 11 1
IHoBTOpEHUE
U cHCTeMAaTU3ALUsI 20
y4eOHOro MaTepuajia
YupaxxkHeHUs 19
TSl IOBTOPEHUS Kypca
6 Kiacca
Konrtponbnas padora Ne 12 1




TemaTnuyeckoe MIIAHNPOBaAHUE
Auredpa 7 kaacc

Howmep Komnnue
ITaparp C CTBO
atba/ ollep’KaHue MaTepuaia 4ACOR
ITyHKTA
IMoBTOpEeHne Kypca MaTeMaTHKH 6 Kiaacca 11
I'aasa |. Boipaxkenns. ToxaecrBa. Y paBHeHus 22
1 Broipakenust 4
1 UucmoBbie BRIpAXKEHUS 1
2 BripaskeHus ¢ mepeMeHHBIMU 2
3 CpaBHEHHE 3HAYCHUN BBIPAKESHUN 1
2 IIpeodpazoBanue BHIpAKEHMIA 6
4 CBolicTBa AEUCTBUI HaJl YUCIAMU 2
5 ToxnectBa. ToxxaecTBEeHHBIE TPEOOPA3OBAHUS BHIPAKEHHH 2
BIIP 1
KonTponbHas padora Ne 1 o Teme «BrIpakeHUS U TOXKIECTBA 1
3 'YpaBHeHusi ¢ 01HO¥ epeMeHHOii 7
6 YpaBHEHHE U €ro KOpHU 2
7 JluneliHoe ypaBHEHHUE C OJTHOW TIepeMeHHON 2
8 Pewenune 3a1a4 ¢ MOMOIIBIO YPAaBHEHUI 3
4 CraTucryecKkie XapakTepHCTHKH 5
9 Cpennee apupMeTHUECKOE, pa3Max U MOJIa 2
10 Menamana Kak CTaTHCTUYECKAast XapaKTePUCTHKA 2
KonTponbHas pabora No2 o Teme «YpaBHEHUS 1
Inaga |l. ®yHkun 11
5 DyHKUUU U MX rpaduKu 5
12 Uro takoe GpyHKIUS 1
13 Boruncnenue 3HaueHuii GyHKIMUU 110 GopMyJie 2
14 I'paduk pyHKIUHN 2
6 Jluneitnas pyHKIms 6
15 [IpsimMast nponopIHOHATIBHOCTE U €€ rpaduK 2
16 Jluneitnas GyHKIMA U ee rpadux 3
Konrtponbnas padora Ne 3 o teme "®dynkunn" 1
I'nasa I1l. Ctenenb ¢ HaTypaJbHBIM NOKa3aTeJeM 11
7 CremneHb M ee CBOICTBA )
18 Onpenenenue CTENEHN ¢ HATypaIbHBIM MTOKa3aTelleM 1
19 VYMHOXXEHHUE U JeJICHUE CTEIeHEN 2
20 Bo3Benenue B cTenieHs MPON3BEICHUS U CTETICHU 2
8 OnHowieHbl 6
21 OnHOUWIEH U €ro CTaHAAPTHBIN BUJ 2
22 YMHOXKeHIe OIHOYICHOB. Bo3Benenne oHOWIeHa B CTETICHb 2
23 DyukyH y=x’uy = X° ¥ uX rpaQuKu 1
Konrponbhast pabota 1o Teme «CTeneHb C HaTypalbHbIM TIOKA3aTesIeM» 1
I'nasa IV. MHoro4wieHbl 15
9 CyMMa ¥ pa3HOCTh MHOTOYIEHOB 3
25 MHOrouJieH 1 ero CTaHAapTHBIA BUJT 1
26 CrnoxeHue U BBIYUTAaHUE MHOTOYJICHOB 2
10 IIpon3BeneHue 0JHOYIEHA M1 MHOTOYJIEHA )
27 VYMHOKEHME OJTHOWICHA Ha MHOTOYJICH 2
28 Briaecenune 0011ero MHOXHATENS 32 CKOOKH 2
Konrponbhas pabota 1o Teme «CyMmMa U pa3HOCTb MHOTOWIEHOB. MHOTOUIIEHBI K 1
OJTHOWJICHBI»
11 IIpousBeneHue MHOr04J1CHOB 7
YMHOKEeHHE MHOTOWIEHa Ha MHOTOWICH 3
29
30 Paznoxenne MHOTOUICHA HA MHOYKHTEITH CTIOCOOOM TPYIIITHPOBKH 3




| KontporbHast pabota o Teme «I Ipor3Be/IeHIe MHOTOUICHOB 1
I'naBa V. ®opMy.bl COKPAUIEHHOT0 YMHOKEHHSI. 17
12 KBazgpar cymMMbI M KBaJIpaT pa3HOCTH 5
32 Bo3Benenue B kBagpaT 1 BKyO CyMMBI M pa3HOCTH JIBYX BBIPYKEHHI 2
33 PazsiorkeHrie Ha MHOYKHTEITH C ITOMOIIIBEO (DOpMYJT KBaJipaTa CyMMbI M KBaJIpaTa pasHOCTH 3
13 Pa3znoctb kBagpaTos. CymMmma M pa3HOCTb Ky0oB 7
34 YMHOXEHHUE Pa3HOCTHU IBYX BBIPQKECHHN HA UX CYMMY 2
35 Pa3noxeHne pasHOCTH KBaPaTOB Ha MHOXKUTEIN 2
36 PaznoxeHue Ha MHOXKHUTEIH CYMMBI H Pa3HOCTH KyOOB 2
Kontponbhas padota 1o teme «DopMyJIbl COKPAIIICHHOTO YMHOMKEHHSDY 1
14 IIpeoOpa3oBaHue HeJbIX BbhIPasKeHHI 5
37 [IpeoOpazoBaHue 1ETOTO BEIPAKEHUS] B MHOTOUJICH 2
38 [TpumeHeHne pa3IMYHBIX CIIOCOOOB JIJIsI PA3JIOKEHUS HA MHOKUTEIH 2
KontposnsHast pabota o Teme «I IpeoOpazoBaHyie NEbIX BhIPaXKESHUID) 1
I'maBa VI. Cuctembl JTuHEHBIX YpaBHeHMil 13
15 JInHeliHbIe ypaBHEHHS C IBYMS lepeMeHHBIMH M MX CHCTEMBI 5
40 JIuneliHOE ypaBHEHNE C JBYMs IEPEMEHHBIMA 1
41 I'padvik muHEEHHOTO ypaBHEHHS C IBYMS IEPEMEHHBIMH 2
42 CucTrembl TUHEHHBIX YpaBHEHUH ¢ ABYMS IEpEMEHHBIMU 2
16 Peimenne cuctem JUHEHHBIX ypaBHEHUH 8
43 Crnioco0 noacTaHOBKU 2
44 Crioco0 cnoxeHus 2
45 Pemenue 3a1au ¢ mOMOIIBIO CUCTEM YpaBHEHUSA 3
Kontpomsrast pabota 1o Teme «CHCTEMBI TMHEHHBIX YpaBHEHHH U UX PEIICHUSDY 1
IloBTOpenune 5
OyHKIUN 1
OnHowieHbl. MHOTOWIEHEI 1
®opMyITBI COKPAIIEHHOTO YMHOXKECHUS 1
CucremMbl TMHEHHBIX YpaBHEHUH 1
KontposnsHas pabota (uTorosas) 1
Bcero 105
TemaTnuyeckoe MIIAHNPOBaHUE
I'eomerpus 7 kiaace
Homep Komug
fraparpa Coneprkanue Marepuana ceTBo
da/ 4acoB
IYHKTa
I'nasa |. HauaabHble reoMeTpuveckue cBeleHUsA 10
11 §1. Ilpsamast u 0Tpe30K 1
1.2 §2. JIyu n yron 1
1.3 §3.CpaBHEHHE OTPE3KOB U YTIIOB 1
1.4 §4. 3mepeHue oTpe3KoB 1
1.5 §5. U3mepenue yrios 1
1.6 §6. [leprieHquKyIspHBIE IPSIMBIE 2
1.7 Pemenue 3anau. [loaroroBka Kk KOHTPOIBHOM paboTe 1
18 Koumponvnas paboma no meme «HauanvHvle ceomempuueckue céeoeHus» 1
AHanu3 KOHTPOJIbHOH paboThl. Pemienue 3aqay. 1
I'naBa 2. TpeyroabHuk 17
2.1 §1. IlepBbIii TpU3HAK paBEHCTBA TPEYTOJIBHUKOB 3
2.2 §2. Menuanbl, GMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA 3
2.3 §3. Bropoii u TpeTuii mpu3HaKu paBeHCTBA TPEYTOJIbHUKOB 3
2.4 §4. 3ay1aun Ha TOCTPOCHHE 3
Penrenue 3amau. 2
Pemenue 3anau. [loaroroBka Kk KOHTPOIBHOM padoTe. 1
Konmponvnasa paboma no meme « TpeyeonbHuku» 1
Pemenue 3amay. AHanu3 KOHTPOILHON pabOTHI. 1
I'naBa 3. [1apannenbHble TpsMble 13
3.1 §1. [Ipu3Haku mapayuieTbHOCTH IBYX MPSIMBIX 3




3.2 §2. Axcroma napaienbHbIX MPSMBIX S)
Pemenue 3amau. 1
Pemenue 3amau. [loaroroBka K KOHTPOJILHOM padoTe. 1
Koumponvnasa paboma no meme «llapannenvusie npsamules 1
Pemenwe 3ama4. AHanu3 KOHTPOJIBHOU PabOTHI. 1
I'naBa 4. CooTHOIIEHHsI MEKIY CTOPOHAMH H YIJIAMHU TPEyroJbHUKA 20
4.1 §1. Cymma yriioB TpeyroyibHUKa 2
4.2 §2. CooTHOIIEHNS MEX 1Yy CTOPOHAMH U YIJIaMH TPEYroJIbHUKA 3
Pemenue 3anau. [loaroroBka Kk KOHTPOJIBHOM padoTe. 1
Koumponvnas paboma no meme « Cymma y2no8 mpeyeonoHuxka» 1
Pemenue 3amau. AHanmM3 KOHTPOIBLHON pabOTHI. 1
4.3 §3. IIpsiMOyTroJIbHBIE TPEYTOJIBHUKU 4
4.4 §4. IlocTpoeHne TpeyroibHUKA 10 TPEM dJIEMEHTaM 4
Pemenne 3anay. 1
Pemenwue 3anay. [lonroroBka Kk KOHTPOJIBHOH padoTe. 1
Koumponvnas paboma no meme « Coomnouienus mexcoy cmopoHamu u 1
yenamu mpey2onbHUKa»
Pemenue 3amau. AHanu3 KOHTPOJIBHOU PabOTHI. 1
IToBTOpEHHE 9
Pemenue 3anay no reme «HauanbHble TeOMETPUYECKUE CBEICHUS» 1
Pemenwue 3amad mo reme «lIpu3Haku paBeHCTBA MPSIMOYTOIBHBIX 2
TPEYroJbHUKOB. PaBHOOEAPEHHBII TPEYTOJIBHUKY
Pemenne 3anau o reme «llapainensHble IpsAMbIe» 1
Pemenue 3ana4 no reme «COOTHOIIEHUSI MEKy CTOPOHAMU U YTIIaMU 5
TPEYroJIbHUKA»
Pemenue 3anay no teme «3agaun Ha MOCTPOCHUE) 1
Pewmenue 3amau 1
Hmozosas konmponvnas paboma 1
Bcero 70
TemaTH4yeckoe MUIAHNPOBAHUE
Auredpa 8 kaacc
Ne Copepxanue marepuaa KonnuecTtso
n/m 4acoB
IToBTOpeHue 3a Kypc 7 Kjacca 6
1 [ToBTOpenue yuebHOro Marepuaia 3a Kype 7 kiacca «JleficTBus ¢ 1
OOBIKHOBEHHBIMU APOOSIMU»
2 [ToBTOpenue yuebHOro MaTepuaa 3a Kypc /7 kinacca «JleficTBus ¢ 1
JECSITUUHBIMH IPOOSIMUY
3 IToBTOpenue yuebHOTrO MaTepuaa 3a Kypc 7 kiacca «CpaBHeHHe 1
paIMOHATIBHBIX YHCEI
4 [ToBTOpeHNe yueOHOrO MaTepuana 3a Kypc 7 kinacca «JIuHeiiHbie 1
yYpaBHEHUSD)
5 [ToBTOpenue yuebHOr0o Matepuaia 3a Kype 7 kiacca «lIpocreiimme 1
TEKCTOBBIC 33724
6 [ToBTOpenue yueOHOro MaTepuaia 3a Kypc /7 kiacca «Pemenue 3ana4d 1
Pa3HBIX THIIOBY
I'naBa |. PanuonajbHblie 1poou 23
§1. PanuoHajibHbIe IpO0H M UX CBOICTBA
7-8 PanmonansHbie ApoOu ¥ UX CBOMCTBA 2
9-11 OcHoBHOE cBOMCTBO Jpodu. CokpareHue apooei. 3
12- CrnosxeHue u BeIYuTaHUE Apo0Oeii ¢ 0IMHAKOBBIMHI 3HAMEHATEISIMH 2
13
14- Crno)xeHue 1 BBIYUTaHUE IPoOei C pa3HBIMUA 3HAMEHATEIISIMHU 3
16




17 Perrenue 3agau / CrioskeHHE U BRIYUTAHKE APOOCH ¢ pa3HBIMU 1
3HaMEHAaTeISIMU

18 KonrtponsHas padora o teme «CrokeHre U BHIUUTaHHE 1
paIMoOHATBHBIX APOOEii»

19- YMHOxeHue npobeit. Bo3penenne 1pobu B CTENCHb 2

20

21- Jlenenue npobeit 2

22

23- [TpeoOpa3oBanue panoOHAIBHBIX BRIPAKEHHUH 3

25

26- OyHKIMA Y = K/X U ee rpaduk 2

27

28 KonTponbHas paboTa mo reme «YMHOXCHHE U ICTICHUE 1
panMoHaTBHBIX IPOOei»

29 HToroBelii ypok 1o teme «PannonanbHbie 1poom» 1
KBaapaTHble kKopHH 18

30 ParmonanbpHele yncia 1

31 WppaumroHansHbIe yucia 1

32- KBanparupie kopHH. AprupMETHIECKUIA KBaAPATHBIN KOPEHb. 2

33

34- VYpaBHenue x "2 = a 2

35

36 Haxoxnenue npuOiaMKeHHbIX 3HAYCHU I KBaIpaTHOTO KOPHS 1

37 Oyukuus y = VX u ee rpaduk 1

38- KBanpatHplii KOpeHb U3 MPOU3BEACHUS U APOOH 2

39

40 KBanparHblii KOPEHb U3 CTETICHU 1

41- BHecenne MHOKHTEIS 1O]] 3HAK KOPHSL. BIHECEHHE MHOKHTEIS 32 2

42 3HAK KOpHS

43- [IpeoOpa3oBaHue BeIpaXKEHUM, COAEpKAIINX KBaIpaTHbIE KOPHU 2

44

45 KonTponbnas pabota «KBagpaTHbie KOPHI» 1

46 Hrorosslii ypok 1o teMe «KBaapaTHbeie KOpHU» 1

47 [TonyronoBast KOHTpoOJIbHAs paboTa 1
KBanparnbie ypaBHeHus 19

48- Hemnonnoe kBagpaTHOE ypaBHEHHE 2

49

50- dopmysa KOpHEH KBaJpaTHOTO ypaBHEHUS 3

52

53- Pemrenue 3a1a4y ¢ TOMOIIBIO KBaAPATHBIX YPaBHEHUM 3

55

56- Teopema Buera 2

57

58 KonTponbhas pabota o teme «KBaapaTHble ypaBHEHH» 1

59- Pemennie ApoOHBIX pallMOHANBHBIX YpaBHEHUN 3

61

62- Penrenue 3amad ¢ TOMOIIBIO pallHOHATBHBIX YPaBHEHHN 2

63

64 Pemenue 3agau 1

65 KonrtponbHas pabota «KBagpaTHble ypaBHEHUS» 1

66 Htoroselii ypok 1o Teme «KBagpaTrHble ypaBHEHUS» 1
HepasencrBa 20

67- YucnoBble HEpaBEHCTBA M UX CBOWCTBA 2

68

69- CBolicTBa YNCIIOBBIX HEPABEHCTB 2

70

71 CrnosxeHue 1 yMHO)KEHHE YHCIIOBBIX HEPABEHCTB 1




72 [TorpentHocTh ¥ TOYHOCTH MPHOITMKEHUS 1
73 [Tepeceyenune u 06 beTMHEHNE MHOKECTB 1
74 Kontponbnas pabora «HepaBeHCcTBaY» 1
75- UwucioBbie MPOMEXYTKH 2
76
e Pemenue HepaBeHCTB ¢ OJIHON IEPEMEHHOM 3
79
80- Pemenue cucteM HEPaBEHCTB C OJJHOM MMEPEMEHHON 3
82
83 Pemenue 3amau 1
84 KontposbHas pabora « CUCTEMBI HEPAaBEHCTB C OJIHOM TIEPEMEHHOM» 1
85 AHanM3 KOHTPOJIbHOW PabOThI 1
86 Pemenue 3anau 1
CreneHp € HeJbIM MOKA3aTeJIeM. DJIEMEHThI CTATHCTHKH 11
87- Omnpenenenye CTENEHN C LEIbIM OTPULIATEIbHBIM [10Ka3aTEIEM 2
88
89- CBOICTBA CTEIIEHH C LIEJIBIM ITIOKa3aTeIEM 2
90
91- CrangapTHbIi BUJ Yyncia 2
92
93 COop ¥ rpynnupoBKa CTATUCTUYECKUX JTAHHBIX 1
94- Harnsaaoe npencraBieHrne CTaTUHCTHYECKOM HH(BOpMAITIU 2
95
96 KonTponbnas pabota « CTeneHs ¢ IeNIbIM [TOKa3aTeaeM» 1
97 Nrorossiii ypok 1o Teme «CTeneHb ¢ IeNbIM IToKazaTesieM. JineMeHTsl | 1
CTaTUCTHKH
IloBTOpEHHE 8
98- [ToBTropenue «PannonaabHBIE IPOOH 2
99
100 [ToBTOpenue « KBampatHbie KOpHI» 1
101 IToBTOpenue « KBagparHble ypaBHEHU» 2
102 IIpomexyTouHas aTTecTanus 1
TemaTnuyeckoe NIaHMPOBaAHUE
I'eomerpus 8 kiaace
Ne i/m1 | Conep:xanue maTepuaJjia Konnuects
0 4acoB
Pa3nes 1. YeTbIpexyroJbHUKH 14
1 | MHOroyroisHuKH 1
2 | Bemmykuiblit MHOTOYTOJIBHUK 1
3 |IloBropenne «CoOTHOIIEHUE MEXTy CTOPOHAMH H YTIIaMHU 1
TPEYTOJILHUKA)
4 |Tlapamnenorpamm. CBOMCTBA MapajuiejorpaMMa 1 Tpamnerus 1
5 | BxonHas KOHTpoOJIbHAs paboTa 1
6 |I[Ipu3Haku napamresorpaMMa 1
7 Tpanerus 1
8 |Pemenwue 3amau «Ilapamtenorpamm. Tparerusy 1
9 | Tpamenus. 3amaun Ha MIOCTPOCHUE 1
10 |[IpssMOyTroJIbHHUK. 1
11 |{Pom0. KBagpar 1




12 | Pemrenune 3agau 1
13 | OceBas u nieHTpaJbHAsE CAMMETPHUS 1
14 | KontpomnpHas pabota «YeThIpexXyroabHUKI 1
Pa3pea 2. IL1omaans 14
15 |ILmomamb MHOTOYTOIBHUKA 1
16 |IInomans MHOTOYTOJBHUKA 1
17 |Ilmomane mapaiienrorpamma 1
18 |Ilnomans TpeyroibHUKA 2
19 |Ilmomanp TpeyrojbHHUKA 1
20 |IInomane Tpameuuu 1
21-22 | Pemenue 3a1ay Ha BBIYKCIICHUE TUTOMIAACH GUTyp 2
23 | Teopema ITudaropa 1
24 | Teopema , oOpatHas Teopeme [Tudaropa 1
25-27 | Pemienue 3am1a4 Ha npuMeHeHue TeopeMsl [Tudaropa 2
28 | KontpomabHas padorta «Ilmomramby» 1
Pa3nen 3. [TogooubIe Tpeyroabuuku (18 yacos) 18
29 |I[IponmopunoHanbHEIE 0Tpe3ku. OnpeaeneHue moJ00HbIX 1
TPEYTrOJILHUKOB.
30 | OrHomeHue miomaaei moJ0OHBIX TPEYTOJILHUKOB 1
31 |IlepBsIii mpu3HAK TOAOOHS TPEYTrOIHLHIKOB 1
32 |llepBsIii mpu3HAK MOJO0MS TPEYrOJBLHUKOB . Pemenne 3ama4y 1
33 |BTOpoit u TpeTuil mpU3HaKU MOA0OUS TPEYroJIbHUKOB 1
34 |Pemenue 3a7a4 Ha MPUMEHEHUE IPU3HAKOB MOIO0US TPEYTOJIBHUKOB | 2
36 |KontponbHas padoTa «I[logoOHbBIE TPEYTrOIEHIUKI 1
37 | Cpennsist TMHHS TPEYTOJIbHUKA 2
39-40 | IIponopuroHaIbHBIE OTPE3KU B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE 2
41 |U3meputenbHble pabOTHl HA MECTHOCTH 1
42-43 |3amaun HA TOCTPOEHUE METOAOM MO100US 2
44 | CuHyC, KOCHHYC U TaHT'€HC OCTPOTO yTIjla MPSMOYTOJIbHOTO 1
TpeyrojbHUKa.
45 | 3nauenue Cunyca, kocunyca u taurerca 30°, 45° , 60° 1
46 | CoOTHOIICHHE MEXITy CTOPOHAMH U YIIIaMU PSIMOYTOJILHOTO 1
TPEyroJbHUKA
47 |IloarotoBka K KOHTPOJIBHON paboTe 1
48 |KontponbHas pabota «COOTHOIICHHE MEXKIY CTOPOHAMH ¥ YTIIaMU 1
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA »
Paznen 4. Okpy:xHOCTH 17
49 | B3zauMHOE pacroNoXeHUE MPSIMON B OKPY>KHOCTH 1
50 |KacaremnbHasi K OKPYXKHOCTH 1
51 |KacarenbHas kK OKpyKHOCTHU. Perienue 3anau 1




52 |I'pagycHast Mepa AyTU OKPY>KHOCTH. 1
53 |Teopema o BMCaHHOM YTJIe 1
54 | Teopema 00 oTpe3kax MepeceKaronuxcst Xopa 1
55 | Pemenue 3anau o reMe «LleHTpasibHbIE U BIIMCAHHBIE YIJIbI» 1
56 | CBolCTBO OMCCEKTPHCHI yTiia 1
57 | CepeauHHBIN MEPHICHIUKYIISIP 1
58 |Teopema o TOYKE MEpECeUCHUS BHICOT 1
59 |BnmcanHast OKpY>KHOCTb 1
60 | CBoOHCTBO ONMKMCAHHOTO YETHIPEXYTOJIBHUKA 1
61 |OmnucaHHas OKPY>KHOCTh 1
62 | CBOIiCTBO BIIMCAHHOTO YETHIPEXYTOIbHUKA 1
63-64 | Pemmienue 3amau mo temMe «OKpy>KHOCTBY 2
65 |Kontponbnas pabota « OKpy>KHOCTbY
Pa3nen 6. [loBTopeHue. Pemenue 3agay 3
66 |HWToroBas KOHTpoJbHAs paboTa 3a Kypc 8 kiiacca 1
67 |YetsipexyronpHuku. [Inomanp 1
68 |IlomoOHble TpeyronbHUKU. OKPYKHOCTh 1
TemaTH4eckoe NJIAHUPOBAHHE
Aunredpa 9 kiacc
Howmep Copep:xanue maTepuana Komnuect
naparpada/ BO 4acoB
MyHKTA
IToBTOpEHHE 10
I'naBa 1. KBaaparnunas pyHkuus 21
1 DYyHKUMHM U UX CBOICTBA 4
11 Oynkiua. O6macTh onpeaeneHust U 00J1acTh 3HAUCHUN )
1.2 CaoiicTBa QyHKIMHA )
2 KBaapaTHblii Tpex4iieH 4
23 KBagparHslil TpEXUIIEH U €10 KOPHU 2
24 PaznoxeHue KBapaTHOTroO TpEXUIeHa HA MHOKUTEIN )
Kounrpoabnas padoraNel «@yukyuu u ux ceoiicmea 1
3 Keaaparnunas pyHKkuus u ee rpapuk 8
35 OyHKIUA y = ax’, eé rpaduK U cBOICTBa 2
3.6 I'padukn byHKIIMIA 3

y=ax+n u y=a(x—m)’




[TocTpoenue rpaduka kBaapaTUIHON PYHKITUN

3.7 3

4 Crenennas ¢pynkuus. Kopenb N-oi creneHu 4
DOynkusa y = X"

4.8 YHKIHA Y 2
Kopensb n — oit crenenun

4.9 p 2
Konrtpoabsnas padora Ne2 «Keaopamuunasn ghpynxkyun» 1

I'naBa 2. YpaBHeHHUs1 H HEPABEHCTBA C 0JJHOM NMepeMeHHOM| 13
5 YpaBHeHus ¢ OHOM NepeMEeHHOM 6
BHEHHE U €T0 KOPHU

5.12 Llenoe ypaBHEHUE U €TI0 KOP 3

513 JpobOHble panroHalIbHbIE YPaBHEHHS 3

6 HepaBeHncTBa ¢ 01HOM NepeMeHHOI 6

6.14 Pemrenne HepaBeHCTB BTOPOI CTENIEHH C OAHOW NTEPEMEHHOM 3

6.15 Pemenue HepaBeHCTB METOIOM MHTEPBAJIOB 3
Kounrpoabnas padoraNe3 «Ypasnenusn u nepaseencmea c oonoi 1
nepemeHHOo)

I'naBa 3. YpaBHeHUs] U HEPABEHCTBA ¢ IBYMsl NepeMeHHbIMU 16

7 YpaBHeHus ¢ IByMsl NepeMEeHHbIMU U UX CHCTEMbI 10

717 YpaBHEeHHE ¢ IBYMS IEPEMEHHBIMH U €0 rpapuk 2

718 I'padmueckuii cnocod perieHus CUCTEM YpaBHEHHIA 2

719 Pemenue cucrem ypaBHEHUI BTOPOU CTEIIEHU 3

7.20 Pemrenne 3aau ¢ mOMONIBIO CHCTEM YPABHEHUIN BTOPOU CTEIIEHU 3

8 HepaBeHcTBa ¢ AByMSI NepeMeHHBIMM X CHCTEMBbI 5

821 HepaBeHctBa ¢ 1ByMs IepeMEHHBIMU 3

8.22 Cucrembl HEPaBEHCTB C ABYMS IEPEMEHHBIMU )
Koutpoabnas padora Ned « Ypaenenusn u nepasencmea c oeyms 1
nepemeHHbIMUY

I'naBa 4. ApudgMeTnyeckasi M reoMeTpuYecKas MPOrpeccuu 15

9 Apudmernyeckas nporpeccust 7
I1 BaTEJIbHOCTHU

9.24 OCJIEIOBATEIBHOC 1

995 Onpenenenue apupmerndeckoit nporpeccun. @opmyna #-ro dieHa 3

' apudmeTnyeckoil nporpeccuu

926 dopMya cyMMBI N TIEPBBIX YICHOB apu(PMETHIECKOM MPOrpeccun 3
KonTtpouabHasi padora NeS «Apupmernyeckasi mporpeccus» 1

10 I'eomeTpuueckas nporpeccust 6




Onpenenenne reomerpuyeckoil nporpeccun. @opmyina n-ro wieHa

10.27 - 3
reOMETPUUECKON IIPOrpeccuu

10.28 @opMyiia CyMMBI /1 IIEPBBIX YICHOB N'€OMETPUUECKON POrpeccun 3
KonTtpouabHnas pabora Ne6 «I'eomeTpuyeckasi Nporpeccusny 1

I'naBa 5. D1eMeHTbI KOMOMHATOPUKH M TEOPUH BeposiTHOCTel 134 12

11 DJieMeHTbl KOMOMHATOPUKH 8
ITpumMepbl KOMOMHATOPHBIX 32

11.30 PUMEP p Aat 2
[IepecTtanoBku

11.31 P 2
Pazmemienus

11.32 asMete 2
Coueranus

11.33 2

12 HavanbHble cBeleHNs U3 TEOPHUH BEPOATHOCTEH 3

12.34 OTHOcCHTENbHAS YaCTOTa CIYy4alHOro COOBITUS )

12.35 BeposiTHOCTh paBHOBO3MOKHBIX COOBITUI )
KounrtpoJabHnas padora Ne7 1
«Inemenmovt KOMOUHAMOPUKU U MEOPUU BEPOANHOCHIEIL)

13. TloBTOpEHHE 18
13.1 [ToBTOpeHnue. Beruucnenus 2
13.2 [ToBTOpenue. ToxaecTBeHHbIE TPe0Opa30BaHUs aNreOpanyecKux 2

' BBIpQKEHU I
13.3 [ToBTOpenue. Pemennie ypaBHeHni 2
13.4 [ToBTrOpenue. Pemenne cucreM ypaBHEHUN 1
135 IToBTOpenue. Pemenne 3a1a4 ¢ IOMOIIBIO YPAaBHEHUI U CUCTEM 2

' ypaBHEHUI
13.6 [ToBTOpenue. HepaBeHcTBa U UX cUCTEMBI 2
13.7 IToBTOpenue. @yHKIUM, UX CBOWCTBA U IpapUKU 1
13.8 Wrorosas koHTposbHas paboTa 1
13.9 [ToBTropenue. Penrenue 3amaq Ha IPOIICHTHI 2
Bcero 102




I'eomeTpus 9 kaace

Ne Conep:xanue yueOHOro MaTepuaJia Koa-Bo

YpoOKa 4acoB

IloBTOpPEHUE 6

I'araBa 1X. BekTopsbl 8
9.1 | [lonsTHE BekTOpa 2
9.2 | CroxeHue U BEIYUTAHUE BEKTOPOB 3
9.3 | YMHOxeHHe BekTOpa Ha uncio. [I[puMeHeHne BeKTOPOB K pelIeHHIO 3a/1a4 3

I'masa X. MeToa KoopauHAT 10
10.1 | KoopaunaTsl BEKTOpa 2
10.2 | Pemrenue 3amau 2
10.3 | YpaBHEeHHUE OKPYKHOCTH. Y paBHEHHE MPSIMOM 3
10.4 | Pemrenue 3amay 2

Konmponvnaa paboma Ne 1 no meme «Bekmopuvl. Memoo koopounamy 1

I'naBa X|. CooTHOLIEHUSI MeK1Y CTOPOHAMU M YIJIaMU TPeyroJabHUKA. 11

CkassipHoe npou3Be/ieHHe BEKTOPOB
11.1 | CuHyc, KOCUHYC TaHTEHC yTJIa 3
11.2 | CooTHOILIEHUS MEX1y CTOPOHAMHU U yIJIaMU TPEYTOJIbHHUKA 4
11.3 | CkansipHOE IPOU3BEACHUE BEKTOPOB 2
11.4 | Pemenwue 3a1au 1

Konmponsnaa paboma Ne 2 no meme «Coomnouienus mexicoy cmopoHamu 1
u yznamu mpeyzonvhuka. Ckanapnoe npouzeedenue 6eKmopoes

I'napa XI|. JnuHa OKPYKHOCTH M IIOIIAAb KPyra 10
12.1 | IIpaBuiIbHBIE MHOTOYTOJIBHUKU 4
12.2 | JlnuHa OKPY>KHOCTH U TUIOLIAAb KpyTa 4
12.3 | Pemenue 3amau 1

Konumponvnas paboma Ne 3 no meme «/[nuna oKkpyscnocmu u niouiaos 1
Kpyza»

Iaasa XIII. IBu:kenue 8
13.1 | IToHsiTHE TBUKCHHUSL. 3
13.2 | [apanienbHbIi nepeHoC U MOBOPOT 3
13.3 | Pemenue 3anau 1

Koumponsnaa paboma Ne 4 no meme «/[eusncenuey 1

I'naBa X1V. Haya/ibHble CBe/IeHUS U3 CTEPeOMeTPUH 7
14.1 | MHororpaHHUKH 4
14.2 | Tena u MOBEPXHOCTH BpALICHUS 3

00 akcnomax IIaHUMETPHUHU 2

IHoBTOpenue. Pemenne 3agaq 6
15.1 | TpeyronbHUKH 2
15.2 | Okpyx)HOCTh 1
15.3 | YeTslpexyroabHUKH, MHOTOYTOJTHHUKH 2

Hmozoeasn konmpoavnasa paboma 1

Bcero 68
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