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I[InanupyemMble pe3yJibTaThl H3YUYeHHUS NpeAMeTa MaTeMaTHKA

BhInycKHUK HAYYHUTCS B 5 - 6 Kjaccax (U1 UCTOJIb30BaHMs B TOBCEHEBHOM KU3HH B o0ecrede-
HUS BO3MOKHOCTH YCTICIIIHOTO TMPOJIOJDKEHUST 00pa3oBaHMs Ha 0a30BOM YPOBHE)
OnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSMH: MHOXKECTBO, SJIEMEHT MHOKECTBA, IMOJIMHOXKE-
CTBO, MPUHAJIC)KHOCTD;
3a/1aBaTh MHOXKECTBA MEPEUNCICHUEM UX IJIEMEHTOB;
HAXOJHUTh MepeceueHne, 00beTUHEHHE, TOJMHOKECTBO B IIPOCTCHUIIINX CUTYAIIHSIX.
B noBceqHeBHOI KU3HM U MPU U3YYEHUH JAPYTUX NPeIMETOB:
pacro3HaBaTh JOTUYECKH HEKOPPEKTHBIC BbICKA3bIBAHUS.
Yucaa
OrnepupoBaTh Ha 0a30BOM ypOBHE IMOHATHAMU: HATYPAIBHOE YUCIIO, IIEJI0€ YHUCII0, OOBIKHOBEH-
Has Ipo0b, AeCATUYHAS APOOb, CMEIIAHHOE YK CIIO, PAIIMOHATLHOE YHCIIO;
MCII0JIb30BaTh CBOMCTBA YMCEN U MPaBUIIA JEHCTBUM C pallMOHAIBLHBIMUA YHCIaMH IPU BBITIOIHE-
HHH BBIUUCIICHUI;
MCIIOJIH30BaTh MPU3HAKY JIETUMOCTH Ha 2, 5, 3, 9, 10 mpu BRINMOIHEHUN BEIYUCICHUN U PEIICHUH
HECJIOXKHBIX 3a/1a4;
BBIIIOJIHATH OKPYTJIEHUE PAallMOHAIbHBIX YHCENl B COOTBETCTBUU C IIPABUIIAMM;
CpaBHMBATh PAIIMOHAILHBIC YHCIIA.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPEeIMETOB:
OIICHUBATDH PE3YJIHTAThl BHIYUCICHUH MPU PEIICHUH MPAKTUIECKUX 33714,
BBITIOJIHSITH CPABHEHUE YHUCEI B PEATbHBIX CUTYaIIHSIX;
COCTABJISITh YMCIIOBBIC BBIPAKECHUS MPU PEIICHUH MPAKTUYECKUX 3a7a4 U 33/1a4 U3 JIPYyrux y4ueo-
HBIX TIPEIMETOB.
CTaTUCTHKA M TEOpHUs BEPOATHOCTEH
[IpencraBnsaTh JaHHBIC B BUAC TaOJIHUII, TUArPamMM,
YUTATh HH()OPMAIIHIO, TIPESICTABICHHYIO B BUJIE TAOIHIIBI, TUATPAMMBI.
TexcToBbI€E 3a7a4N
PemaTh HECTIOKHBIC CIOKETHBIC 33]]a4H Pa3HBIX THIIOB HA BCE apu(METHICCKUE ICHCTBUS;
CTPOUTH MOJIEIIb YCIIOBUS 3a71a4H (B BUE TAOJIMIIBI, CXEMBI, PUCYHKA), B KOTOPOU JJaHbI 3HAUCHUS
JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJTMYHNH, C LIEIBIO MIOUCKA PEIICHUS 3a/1a4u;
OCYIIECTBIISITH CIIOCO0 MOMCKA PEUICHHS 331a4, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO WM OT TPeOOBAHUS K YCIOBHIO;
COCTABJISITh TUTAH PEIICHUS 3a/1a4u;
BBIJICNIATH TAIbl PEIICHUS 3a/1a4H;
WHTEPIPETHUPOBATH BEIYMCIUTEIbHBIC PE3YJIbTATHI B 33]]a4€, UCCIEA0BATh MOJYUSHHOE PEIICHHE
3aJ1a4H;
3HATh pa3jnure CKOPOCTel 00bEKTa B CTOSAUEH BOJIE, MPOTUB TEUEHUS U 110 TEUECHUIO PEKU;
pemaTh 3aJ1a4i Ha HaXOXJICHUE YaCTH YMCJIa U YUCIIa 110 €ro YacTH;
pemaTh 3a7a4u pa3HbIX THUMOB (Ha padoTy, Ha TIOKYIKHU, Ha JBWXKEHNUE), CBSI3BIBAIOIINX TPU Be-
JUYUHBI, BBIJICISITH 3TH BEIMYMHBI M OTHOIICHUS MEXI1Y HUMU;
HaxOJIUTh MPOLIEHT OT YMCIIA, YUCIIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLUEHTHOE OTHOIIECHHE
JIBYX YHCEJl, HAXOAUTh MPOLEHTHOE CHUKEHUE WU MPOIIEHTHOE MOBBIIIEHUE BEJIMUNUHBIL;
pemaTh HECIOKHBIC TIOTUUECKHE 3a7a9d METOJIOM PACCYKICHHM.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:
BBIJIBUTATh TUIIOTE3bl O BO3MOXKHBIX MPEJIEIbHBIX 3HAUCHUSIX MCKOMBIX BEJIMUMH B 3ajaue (Jenathb
MIPUKUJIKY)
Haruasinnas reomerpust
I'eomerpuueckue Gpurypsl
OmnepupoBath Ha 0a30BOM YpOBHE MOHATUAMHU: (UTYpA, TOUKA, OTPE3OK, Mpsimasi, Jyd, JOMaHas,
YT0J1, MHOTOYTOJIbHUK, TPEYTOJIBHUK U YETHIPEXYTOJBbHUK, MPSIMOYTOJIBHUK B KBaJIpaT, OKPY>KHOCTh




U KpYT, IPSMOYTOJIbHBIN Napaienenunen, Kyo, map. M300paxars uzydaeMmblie GUTypbl OT pyKH U €
IIOMOILBIO JIMHEHKU U LUPKYIISL.
B noBceHeBHOI :KM3HM M NPHU U3YYeHHUH APYTHX NPeIMeTOB:
pelaTh MpakTUYECKHE 33Jauu C IPUMEHEHHEM IIPOCTEHIINX CBOMCTB (uryp.
H3mepenusi 1 BbIYHCIEHUSA
BBINOJIHATh U3MEPEHUE JUIMH, PACCTOSHUM, BEJIMUUH YIJIOB, C IOMOILBIO UHCTPYMEHTOB JUIsl U3-
MEpEeHHH JUINH U YTJIOB,;
BBIYUCIIATH IUIOLIA/IN TPSMOYTOJIEHUKOB.
B noBcegHeBHOIi ;KM3HM M PU U3YYeHHUH JPYTIUX PeAMETOB:
BBIUHUCIIATh PACCTOSIHUSA HA MECTHOCTHU B CTAHAPTHBIX CUTYaLUsX, IUIOLIAU IPSIMOYTOJIbHUKOB;
BBINOJIHATH MPOCTEHININE MOCTPOCHUS U U3MEPEHHsI Ha MECTHOCTH, HEOOXOUMbIE B PeasIbHOM
AKHU3HU.
Hcropus maTteMaTHKH
OIKCBIBATh OTAEIbHBIC BBIAAIOLIUECS PE3Y/IbTaThl, IOTYYEHHBIE B XO/I€ PA3BUTUS MAaTEMaTUKU
KaK HayKH;
3HATh MPUMEPHI MATEMAaTHUYECKUX OTKPBITHNA U UX aBTOPOB, B CBS3M C OTCYECTBEHHOIN U BCEMHP-
HOW UCTOPHUEH.
BbINYCKHUK NMOJYYUT BO3MOKHOCTh HAYYUTBLCH B 5-6 Kiaccax (s odecrieueHUs] BOZMOXK-
HOCTH YCTICITHOTO TPOJIOJDKEHUST 00pa3oBaHust Ha 0a30BOM M YTITyOJIEHHOM YPOBHSIX )
DJIEeMEHTBI TEOPHH MHOKECTB H MATEeMAaTHYECKO JIOTHKH
Onepuposamv’ nOHAMUAMU: MHOHCECME0, XAPAKMEPUCTUKY MHONICECEA, dNeMEHN MHONCe-
cmea, nycmoe, KOHeYHoe U OeCKOHEUHOe MHOJICECMBO, NOOMHOICECIE0, NPUHAONIEHCHOCD,
onpeoenams NPUHAONEHCHOCMb dNIEMEHMA MHOXMCECmEY, 00beOUHEeHUIo U nepecedeHulo MHo-
JHcecme; 3a0a6amsb MHONCECMBO C NOMOWbIO NEPEUUCTIEHUS DTIEMEHMO08, CLOBECHO20 ONUCAHUA.
B noBcegHeBHOIi :KM3HU M PU U3YYeHUH IPYTUX NPeAMETOB:
PACnO3HABAMb JI02UYECKU HEKOPPEKMHbIE BbICKA3bIBAHUS,

CMpouUms YenouKUu YMo3axkIoueHull Ha OCHO8e UCNONb308AHUS NPABUTL TOSUKU.

Yucna
Onepuposams NOHAMUAMU: HAMYPATLHOE YUCTO, MHONCECME0 HAMYPATbHbIX YUCEN, Yeloe
YUCTI0, MHOJICECMBO YENbIX YUcell, 00bIKHOBEeHHAsL Op0Db, Oecamudtas Opodb, CMeuaHHoe YUcio,
PAYUOHATILHOE YUCTO, MHONCECMBO DPAYUOHATbHBIX YUCEN, 2e0MempuiecKkas UHmepnpemayus
HamypanibHulX, Yenvlx, payuOHAIbHbIX,
HOHUMAMb U 00BACHAMb CMBICIT NO3UYUOHHOL 3aNUCU HAMYPATLHO20 YUCIA,;
8bINONIHAMb BLIYUCTEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOE PAYUOHATLHBIX 8bIYUCTEHUL,
000CHO8bIBAMb ANICOPUMMbL BLINOIHEHUS OUCMBULL,
ucnonvzoeams npusHaku oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u npouszsedenus uucen
NpU 8bINOTHEHUU GLIYUCTIEHUL U pelleHUl 3a0ay, 000CHO8bI8AMb NPUSHAKU OeTUMOCTU;
8bINONIHAMb OKpPY2lleHUe PAYUOHAIbHBIX YUCET C 3A0AHHOU MOYHOCbIO;
YROPAOOUUBAMb YUCA, 3aNUCAHHBLE 8 8UOE OObIKHOBEHHBIX U 0eCAMUUHBIX Opobell;
nHaxooums HO/J u HOK uucen u ucnonvszogamo ux npu peuwieHuu 3a0ay;.
onepuposams NoHAMuUeM MoOYlb YUCIA, 2eOMEMPUIecKas uHmepnpemayus Mooy 4ucia.

B noBce1HeBHOM KU3HM U NIPH U3YYEHHH APYTUX MPEIMETOB:
NPUMEHAMb NPAGUILA NPUOTUNCEHHBIX GLIYUCTICHUL NPU peuleHUy NPaKmu4yeckKux 3a0ad u peuie-
HUU 3a0ay Opyeux y4eOHviX npeomemos;
BbINOIHAMY CPABHEHUE Pe3YIbIMAMOE GbIYUCIEHUL NPU PEUeHUU NPAKMUYecKux 3a0ay, 8 mom
yucne NPUOIUIHCEHHBIX GbIYUCTEHUL,
COCMABAIMb YUCTI08ble BbIPAICEHUS U OYEHUBAMb UX 3HAYEHUS NPU PeuleHUY NPAKMU4ecKux 3d-
oay u 3a0ay u3 Opyeux y4eOHvix npeomenos.

YpaBHeHUs M HEPABEHCTBA




Onepupoeamv NOHAMUAMU. PABEHCMBO, YUCLO80€ PABEHCMBO, YPAGHEHUe, KOPEeHb YPAGHEeHUs,
peuienue ypasHenusl, Yucio80e HepageHCcmao.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH
Onepuposams NOHAMUAMU. CMOIOUAMbLE U KPY2OBble OUASPAMMbL, MAOIUYbI OAHHBIX, CpeOHee
apugmemuueckoe,
u3zgnekamy, UuHGopmayulo, NPEeOCmMasieHHyo 8 mabauyax, Ha OUacpammax;,
cocmasnams madauysl, CMpouUms OUASPAMMbL HA OCHOBE OAHHBIX.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:
u3gneKamv, UHMEPNPemupo8ams u npeobpaszosviéams UHGOpMayur, npeodcmasieHHyo 6 mao-
JUYAX U HA OUASPAMMAX, OMPAACAIOUVIO CEOUCMBA U XAPAKMEPUCMUKU PEaNlbHbIX NPOYeCcco8 U
ABNEHUL.
TexcToBbIE 3a1a4H
Pewamb npocmule u cnosicHvle 3a0auu pasHvlX MUno8, d Mmakice 3a0auu NO8bIULEHHOU MPYOHO-
cmuy
UCNONIBL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeNU MeKCMO8 CIONHCHBIX 3A0ay OJis1 NOCIMPOeHUs
NOUCKOBOU CXeMbl U peuleHUs 3a0ay,
3HAMb U NPUMEHAMb 00a cnocoba noucka peuterus 3a0ay (om mpedosanus K YCio8uro u om
Yenosusi K mpebosanuio);
MOOenupo8ams paccyrHcoOeHusi npu NOUCKe peuleHus 3a0ay ¢ NOMOWBIO 2pagh-cxembi,
8b10€15IMb IMANbl PEUeHUs: 3a0a4U U COOepAHCAHUe KaHCO020 Imand,
UHMEPNPemupos8amsy 8bl4UCIUMENbHbLE PE3VIbMamyl 8 3a0aye, Uccie008ams NOyYeHHoe peule-
HUe 3a0a4u;
AHATIUBUPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNOLONCEHUSI 08YX 00BLEKMO8 U UMe-
HeHUe UX XapaKxmepucmux npu COBMeCmHOM OBUNCEHUU (CKOPOCMb, 8peMs, pacCmosiHue) npu
peweHuu 3a0a4 Ha Osudxicenue 08yX 00beKMo8 KaK 6 00OHOM, MAK U 8 NPOMUBONOLONCHBIX HANPAG-
JIEHUSAX,
uccne0o8ams 8C€803MONCHbIE CUMYAYUU NPU PEUleHUY 3a0ad HA 08UCEHUEe NO peKe, paccmam-
pueams pasHvie cucmemvl omciema,
pewams pazsHooopasHvle 3a0adu «Ha YaACmuy,
pewiamsb U 0060CHOBbIBAMb CB0€ peuleHue 3a0ay (8blOesimb MAmMeMamuiecKylo 0CHO8Y) Ha
HAXoXCcOeHue 4acmu Yucia U 4ucia no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCa OpoouU;
0CO3HABAMb U 00BACHAMb UOCHMUYHOCHb 3A0aY PASHLIX MUNOS, CEA3bIGAIOUWUX MPU GENUYUHb]
(Ha pabomy, Ha NOKYNKU, HA OBUMICEHUE), BbLOENAMb MU BETUUUHBL U OMHOULEHUS MeANCOY HUMU,
NPUMEHAMb UX NPU PeueHUU 3a0ay, KOHCMPYUpPo8ams COOCMEEHHble 3A0aYU YKAZAHHbIX MUNOS.
B noBce1HeBHOM KU3HM U NIPH U3YYEHHH JAPYTUX MPeIMETOB:
8bl0eNAmb NPU peleHUU 3a0ay XapaKkmepucmuKky paccmampugaemor 6 3adaie cumyayuu, om-
JIUYHble OM PeabHbIX (e, 0m KOMOpPblX A6Cmpazuposaniucy), KOHCMpYuposams Hoeble CUmya-
Yuu ¢ yyemom 3mux Xapakmepucmux, 8 YACMHOCMU, NPU peuleHuy 3a0ad Ha KOHYeHmpayuu,
Vuumsieams nIOMHOCMb 8eULeCEd,
peuiams u KOHCMpyupo8ams 3a0ayu Ha OCHO8e PaACCMOMPEHUs PealbHbIX CUMYayull, 8 KOMOpblX
He mpeOyemcs MOYHbILL 8bIYUCTUMEILHBLU Pe3)Ibmam,
peuiams 3a0a4u Ha 0BUNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbl OMcYemd.
Harnsanas reomerpust
I'eomerpnueckue Gurypsl
H3zenexamo, unmepnpemuposams u npeoopazosviéams UHGOPMAYUIO 0 2eOMEeMPUYecKUx guey-
Pax, npeodcmasienHyIo Had 4epmedricax,
uz0bpascams uzyiaemvlie Quaypol 0m pyKu u ¢ NOMOUBIO KOMNbIOMEPHBIX UHCIPYMEHMO8.
HN3mepenusi u BLIYUCIEHUS
BbINOIHAMY USMEPEeHUe ONUH, PACCMOAHUU, 8EIUYUH Y208, C NOMOWbIO UHCIPYMEHMO8 05 U3-
MepeHull OIUH U Y2l08;



BLIYUCTIAMD NIOWAOU NPAMOY20NbHUKOS, K8AOPAMO8, 00beMbl NPAMOY20IbHbIX Napaielenune-
008, Ky008.

B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
BbLIUUCTIAMb PACCMOSHUS HA MECIHOCMU 8 CMAHOAPMHBIX CUMYAYUSX, NIOWAOU YYACMKO8 Npsi-
MOY20bHOU (hopMbL, 00BEMbL KOMHAM,
8bINOAHAMb NPOCMeUuUe NOCMPOEHUSI HA MECIHOCTU, HeO0OX00UMbLE 8 PEeaNlbHOU MHCUZHU,
OYEHUBAMb PA3MEPLI PEAibHbIX 00BEKMO8 OKPYACAIOUe20 MUPQ.

HcTopusi MaTeMaTHKHU
Xapaxmepuzoeamu 6K1A0 8bI0AIOUUXCI MAMEMAMUKOS 8 PA3BUMUE MAMEMAMUKY U UHBIX HAYY-
HbIX 0Oacmell.

BhInycKHUK HAYYHMTCS B 7-9 Kjaccax (1715 UCIIOIb30BaHMS B TOBCEIHEBHOM )KM3HU M 00€CTICUeHUS

BO3MOXKHOCTH YCHEIIIHOTO MPOJI0JKEHUsT 00pa30oBaHus Ha 0a30BOM YPOBHE)

JJieMeHThI TEOPUMH MHOKECTB U MATEMATHY€CKOH JIOTHKH
OmnepupoBarh Ha 6a30BOM ypOBHE MOHITHIMH: MHOXECTBO, SJIEMEHT MHOXKECTBA, ITOJMHOXKE-
CTBO, MPUHAIJICKHOCTb;
3a/71aBaTh MHOYKECTBA MEPEUUCICHUEM HUX 3JIEMEHTOB;
HaXOJIUTh MepeceYeHue, 00bEAMHEHUE, ITOIMHOKECTBO B MPOCTEHIIINX CUTYAIUSX;
OTNepUpoBaTh Ha 0A30BOM YPOBHE MOHSATHUAMHM: OMpENEIeHUE, aKCuoMa, TeopeMa, J10Ka3aTeib-
CTBO;
MIPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI sl TOATBEPKACHUS CBOMX BbICKA3bIBAHUM.

B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPEeIMETOB:
UCIIOJIb30BaTh TpaUUuecKoe MPEICTABICHIUE MHOXKECTB ISl ONMUCAHUS PEATbHBIX MPOIECCOB U
SIBJICHHM, TIPY PEIICHUH 3a7a4 JPYTUX YICOHBIX IPEIMETOB.

Yuciaa
OrnepupoBaTh Ha 0a30BOM ypOBHE MOHATHIMU: HATYPAIBHOE YUCIIO, IIEJI0€ YHUCITI0, OOBIKHOBEH-
Hasi po0b, JecATHYHas APoOb, cMeNIaHHasl JAPOOb, PAIMOHATLHOE YHUCIO, apuPMETHUSCKUN
KBaJIpaTHbI KOPEHb;
WCIIOJIB30BaTh CBOMCTBA YUCEN U NPABWJIA JEUCTBUN IIPU BBIIIOJHEHNUN BBIYMCIICHMUI;
MCII0JIb30BaTh MPU3HAKY JIETMMOCTH Ha 2, 5, 3, 9, 10 npH BRINOIHEHUN BBIYUCICHUN U PEILIEHUH
HECJIOKHBIX 3a]1ay;
BBITIOJIHSITH OKPYTJICHUE PAIlMOHAIBHBIX YHCEI B COOTBETCTBUU C TIPABUIIAMH;
OIICHUBATH 3HAYCHHE KBAJPATHOTO KOPHSI U3 TIOJIOKUTEIBHOTO 1IEJI0T0 YHCIIa;
pacro3HaBaTh pallMOHAIILHBIE U UPPaAllMOHATBHBIC YUCIIA;
CpaBHUBAThH YHKCJIA.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:
OIICHUBAThH PE3YNbTAThl BHIYUCICHUI MPU PEIICHUH MPAKTUUECKUX 3a/1a4;
BBHITIOJIHSITH CPABHEHUE YHUCEI B PEATbHBIX CUTYaIIHSIX;
COCTABJISITh YMCIIOBBIE BBIPAKEHUS MPU PEIICHUH MPAKTUYECKUX 3a7a4 U 3a/1a4 U3 IPYrux y4ueo-
HBIX MIPEMETOB.

ToxkpecTBeHHbIE IPe00pa30oBaHUS
BrInoaHsATE HECIOKHBIE TPEOOPa30BaAHUS /Ui BBIUMCICHUSI 3HAYECHUN YUCIIOBBIX BBIPAKCHUH,
COJIEpXKAIINX CTEMEHN C HATYpaJbHBIM ITOKa3aTeJIeM, CTETICHH C IIeJIBIM OTPHUIATETHFHBIM MTOKa3a-
TeJIeM;
BBITIOJTHSITh HECIIOXKHBIC TTPEOOPa30BaHUS 1ETBIX BBIPAKEHUN: PACKPHIBATh CKOOKHU, IPUBOIUTH
MOJIOOHBIE cllaracMEbIe;
UCIIONIE30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXEHUS (KBaJIpaT CyMMBI, KBaapaT pa3HOCTH, pa3-
HOCTb KBa/IpaTOB) JJIs YIIPOIIIEHHUS BEIUMCICHUI 3HAYCHUH BBIPAKEHUI;
BBITIOJTHSITh HECJIOXKHBIE MPE0Opa3oBaHus APOOHO-THHEWHBIX BRIPAKEHUN U BEIPAKCHUM C KBaJI-
pPaTHBIMH KOPHSIMHU.

B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:




MOHMMATbh CMBICII 3aIIMCH YHCIa B CTAHJAPTHOM BUJIE;
OIEepUpOBATH HA 6A30BOM YPOBHE MOHITUEM «CTAHJAPTHASI 3aIIUCh YHCIIA.

YpaBHeHus1 1 HEPABEHCTBA
OnepupoBaTb Ha 6a30BOM yPOBHE MOHATHUAMU: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, ypaBHEHHUE, KO-
pPEHb YpAaBHEHUs, PELICHUE YPABHEHMS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE Hepa-
BEHCTBA;
IIPOBEPATH CIPABEAINBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
peliaTh JIMHEWHbIC HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOAAIIMECS K JIUHEHHBIM;
pelaTh CUCTEMbI HECJIOKHBIX JTMHEUHBIX YPAaBHEHUN, HEPABEHCTB;
IIPOBEPSTH, SBJIAETCS JIM JAHHOE YHUCIIO PEIICHUEM ypaBHEHUS (HEpaBEHCTBA);
pelaTh KBaJpaTHble ypaBHEHUs 10 GopMysie KOpHEH KBaJpaTHOIO YpaBHEHUS;
n300pakaTh peleHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOH MPsIMOM.

B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTHX NPEJIMETOB:
COCTABJIATH U pEIIaTh JMHEHHBIC YPAaBHEHHSI IPU PEILICHUH 33124, BOSHUKAIOIIUX B APYTUX y4eo-
HBIX IIpEeIMETAaX.

DOyHKIUH
Haxonuts 3HaueHne QyHKINH 110 3aJaHHOMY 3HAYEHUIO apryMEHTa;
HaXOJUTh 3HAUEHUE apI'yMEHTA 110 33JaHHOMY 3HAYE€HUIO (PYHKIIMU B HECIIOXKHBIX CUTYaLUSIX;
OIPENENATh NOJIOKEHUE TOYKH 110 €€ KOOPAUHATAM, KOOPAUHATBI TOUKH I10 €€ IOJIOKEHUI0 Ha
KOOpPAMHATHOM INIOCKOCTH;
1o rpaduKy HaxXOIUTh O0JIACTh ONPEACICHHsI, MHOXKECTBO 3HAYCHUH, HYIH (DYHKIHH, TTpOMe-
YYTKH 3HAKOTIOCTOSTHCTBA, IIPOMEXYTKH BO3PACTaHUsS M YObIBaHUS, HANOOJIbIIIEE 1 HANMEHbBIIIEE
3Ha4YeHusl PyHKLUY;
CTPOUTH TpaUK JUHEHHON (DYHKIINH;
IIPOBEPSATH, SBISETCS JIU JaHHBIA TpaduK rpaduKoM 3a1aHHON QYHKIUN (JIMHEHHOH, KBaapaTHy-
HOM, 00paTHON NPONOPLUOHATIBHOCTH);
OIpeseNATh NPUOIMKEHHbIE 3HAaUEHUSI KOOPAMHAT TOUKH IepecedeHus rpagukoB GyHKIMT;
OIepupoBaTh Ha 6a30BOM YPOBHE MOHATHSMU: IIOCIE0BATEIbHOCTD, apu(pMeTHIecKas porpec-
cusi, FeOMEeTpUIECcKasl IPOTrPECCHS;
pemaTh 3a1a41 Ha IPOrPEeCCHH, B KOTOPBIX OTBET MOXKET ObITh OJy4€H HEMOCPEACTBEHHBIM MO/
cdeToM 6e3 MpUMEHEHUs (POpMyIL.

B noBceHeBHO KU3HM M TIPM U3Y4YEHHH APYTUX NMPeIMeTOB:
UCIOJIb30BaTh TpaMKu peajbHbIX MPOLECCOB U 3aBUCUMOCTEH /JIs ONpeleieHUs] X CBOMCTB
(HamOobIIMe M HAUMEHBIINE 3HAYE€HUS, IPOMEKYTKH BO3pAaCTaHUs U yObIBaHUS, 007IaCTH M0JIO-
JKUTEJIbHBIX U OTPULATEIbHBIX 3HAYEHUN U T.I1.);
UCIOJIb30BaTh CBOMCTBA TMHEWHON (DYHKIIMU U ee rpaduK NpU PELIeHNH 3aad U3 Apyrux y4yeo-
HBIX TIPEIMETOB.

CTaTHCTHKA U TeopHsl BepPOSITHOCTENH
HMmeTsb mpencTaBieHHe O CTATUCTHUECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH CIy4aHOTO COObI-
TS, KOMOMHATOPHBIX 33jjayax;
pemarh npocTeiire KoMOMHATOPHBIE 3a7]a4l METOJOM IIPSIMOTO M OpraHU30BaHHOTO Iiepedopa;
MPEJICTaBIIATh JaHHbIE B BUJIE TaOIHII, JUarpamMmm, rpa(uKos;
YUTaTh UH(OPMALINIO, IPEJICTABICHHYIO B BUJIE TaOIUIIbI, IUarpaMMBbl, rpaduka;
OTIpeNieNIATh OCHOBHBIE CTATUCTUYECKHE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;
OLIEHUBATh BEPOATHOCTH COOBITHS B IPOCTEHIINX CIYYasX;
UMETb MPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBIICHUSX.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:
OILICHMBATh KOJMYECTBO BO3MOXKHBIX BApUAHTOB METOAOM Iiepebopa;
UMETh MPEJCTABIIEHUE O PO MPAKTUYECKHU JTOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHUIA;



CpPaBHUBATh OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTUKH, MOJTYYEHHBIE B IMPOIECCE PEIICHUS
MPUKJIAAHON 3a/1a4, U3yUYECHHS PEATIbHOTO SIBJICHUS,
OIICHUBATh BEPOSTHOCTh PEaJTbHBIX COOBITUN U SBJIICHUM B HECIIOKHBIX CUTYaIIHSIX.
TexcToBbBIE 3a1aUH
PemaTe HecI0KHBIE CIOXKETHBIC 3a7]a4H PA3HBIX TUIIOB Ha BCE apu(PMETHIECKUE IEHCTBHUS,;
CTPOUTH MOJICIIb YCIIOBUS 3a71a4H (B BUC TAOJIMIIBI, CXEMBI, PUCYHKA WJIM YPABHEHHMSI ), B KOTOPOU
JIaHbl 3HAYEHUS JIBYX M3 TPEX B3aMMOCBA3AHHBIX BEJIMYHMH, C LIEJIbIO ITIOMCKA PEIICHUS 3a0a4H;
OCYIIECTBIISITH CIIOCO0 MOUCKA PEUICHUS 331a9, B KOTOPOM PACCYXKICHUE CTPOUTCS OT YCIOBHS
K TpeOOBaHUIO WM OT TPEOOBAHUS K YCIIOBHIO;
COCTaBJIATH IJIaH PEIICHUS 3a]]a4u;
BBIJICIISATh 3TAIbl PELICHUS 3a]1a4K;
MHTEPIPETUPOBATH BEIYUCIUTEIbHBIEC PE3YIIBTATHI B 337a4€, HCCIIEA0BATh ITOJIYYEHHOE PEIICHUE
3a1a4u;
3HATh PA3JIMUNE CKOPOCTEH 0OBEKTA B CTOSYCH BOJIC, TPOTUB TCUCHHUS U 110 TCUCHHUIO PEKU;
pemaTh 3a7ja4i Ha HaX0KJACHUE YaCTH YMCIIa U YUCa 10 €ro 4acTu;
peliaTh 3a/1a4u pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKU, HA JIBH)KEHUE), CBA3BIBAIOIIUX TPU Be-
JUYUHBI, BBIJCISTH 3TU BEJIMYMHBI U OTHOIICHUS MEXIY HUMU;
HaXOJUTh MPOLIEHT OT YKCJIA, YACIIO 110 MPOLIEHTY OT HETO, HAXOUTh IPOLIEHTHOE CHUKEHUE UITU
MIPOLICHTHOE MOBBIIICHUE BEIIMYNHBI;
pelaTh HECIOKHBIE TOTUYECKHUE 3aa4d METOJOM PACCYKICHUM.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:
BBIJIBUTATh THIIOTE3bI O BO3MOXKHBIX IPEICIbHBIX 3HAYCHHSIX HUCKOMBIX B 3aJlaye BEJIMYUH (Ie-
JaTh IPUKUIKY).
I'eomeTpuueckue Gpurypsoi
OnepupoBath Ha 6a30BOM YpOBHE MOHATUSMU T'€OMETPUUYECKUX PUTY;
U3BJIEKATh MH(POPMAIUIO O TEOMETPUUECKUX (PUrypax, MpeACTaBICHHYIO HA YepTexaxX B SBHOM
BUJIE;
MIPUMEHSTD ISl pELISHUs 3a/1a4 TeOMETpUUYEeCKre (DaKThl, €CIIM YCIOBHS UX MPUMEHEHUS 3aaHbl
B SIBHOH (opMme;
peliaTh 3aa41 Ha HaXO0XKJIEHUE TeOMETPUIECKIX BEJTMYMH MO 00pasiiaM WM ajIrOpUTMaM.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeAMETOB:
MCIIOJIH30BaTh CBOMCTBA T€OMETPUUECKUX (DUTYP JJIsi PEIICHUsI TUTIOBBIX 33/1a4, BO3HUKAIOUIUX B
CUTYaIUsX OBCEIHEBHOM KU3HU, 33714 MPAKTHYECKOTO COAEPKAHMS.
OTHOmIEeHNs
OmnepupoBaTh Ha 6a30BOM YpPOBHE MOHATHUSIMHU: PABEHCTBO (UTYp, paBHbIE (PUTYPHI, PABEHCTBO
TPEYTOJIbHUKOB, NapajuieIbHOCTh MPSMBIX, HNEPIEHIUKYISAPHOCTh MPAMBIX, YTJIbl MEXKIY Mps-
MBIMH, TIEPIICHAUKYJISP, HAKJIOHHAS, TIPOEKIIHS.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:
WCIIOJIb30BaTh OTHOIIEHUS JIJIsl PEUIEHHUS MPOCTEUIIINX 3a/1a4, BO3HUKAIOIINX B PEaJIbHOW KU3HHU.
HN3mepeHus u BbIYMCICHUS
BbINONHATE U3MEpEHUE JUINH, PACCTOSIHUN, BEJIMYUH YTJIOB, C IOMOIIbI0O MUHCTPYMEHTOB JIS U3-
MEpEHUH JJIVH U YTJIOB;
MIPUMEHSATH (DOPMYJITBI IEPUMETPA, IUIONIAIA U 00BEMA, TUTOIIAIA TTOBEPXHOCTH OT/IETHHBIX MHO-
TOTPAaHHUKOB MPHY BBIYHUCIICHUSIX, KOT/Ia BCE IaHHBIE UMEIOTCS B YCIIOBUH;
npuMeHsTh Teopemy [ludaropa, 6a30Bble TPUTOHOMETPHUUECKHUE COOTHOIICHUS ISl BEIYMCIICHUS
JUIMH, PACCTOSIHUM, TUIOIIAEH B IPOCTENIINX CIIyYasX.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:
BBIYHCIIATH PACCTOSIHUS HA MECTHOCTHU B CTAHIAPTHBIX CUTYaLMSIX, TUIOMIAAN B TPOCTEUILINX CITY-
qasiX, IPUMEHATH ()OPMYIIbI B MPOCTEUIITNX CUTYALIUAX B TIOBCETHEBHOM KU3HHU.
I'eomeTprueckue nocrpoeHust



N300pakaTh TUIOBBIE IUIOCKUE GUTYPBI U PUTYPHI B IPOCTPAHCTBE OT PYKU M C TIOMOIIBbIO UH-
CTPYMEHTOB.
B noBceHeBHOM KU3HM M NIPM M3Y4YEHHH APYTUX NMPeJIMETOB:
BBINOJIHATH MPOCTEHILINE TOCTPOEHHUSI HA MECTHOCTH, HEOOXOMMBIE B PEabHOM KU3HU.
I'eomeTpuyeckne nmpeodpazoBaHus
Crpouts purypy, CHMMETPHUUHYIO JAaHHOH (pUType OTHOCHTEIBHO OCH U TOUKH.
B noBceHeBHOM KU3HM M TIPH U3Y4YEHHH APYTUX NPeJIMETOB:
pacrio3HaBaTh JBH)KEHHE O0BEKTOB B OKPYKAIOIIEM MHPE;
pacrio3HaBaTb CUMMETPUUYHBIE (PUTYPBI B OKPYKAIOIIEM MHpE.
BekTopbI M KOOPAUHATHI HA IJIOCKOCTH
OnepupoBatb Ha 0230BOM YPOBHE MOHITUAMHU BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOPA
Ha 4YMCJIO, KOOPJAUHATHI HA IIJIOCKOCTH;
OIpeseNATh NPUOINKEHHO KOOPAMHATHI TOUKHU O €€ N300pakeHHI0 Ha KOOPAMHATHOM IIOCKO-
CTH.
B noBceHeBHOM KU3HH M NIPH M3YYCHHHU APYTHX NPEIMETOB:
HCIIOJIB30BaTh BEKTOPBI JUI PEIICHMS IIPOCTEUINNX 3a/1a4y Ha OIPEACIICHUE CKOPOCTU OTHOCH-
TEJIBHOT'O JIBUKECHHUSL.
HcTopust MaTeMaTnuKH
OnuceIBaTh OTJENbHBIE BBIAAIOIINECS PE3YIbTAThI, IOJIyUEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU
KaK HayKU;
3HATh IIPUMEPBI MATEMATUYECKUX OTKPBITHM U UX aBTOPOB, B CBSA3HM C OTEUECTBEHHOU U BCEMUD-
HOM UCTOpUEH;
NOHMMATh POJIb MAaTEMATUKU B pa3BuTuu Poccun.
Metoabl MaTeMaTHKH
BeiOupare noaxonammii U3y4yeHHbI METOJ ISl pellieHHs] U3YYEHHBIX TUIIOB MAaTEeMAaTHYECKUX
3ajad4;
IIpuBOAMTE NPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH JEHCTBUTEILHOCTH U
IIPOU3BENICHUAX UCKYCCTBA.

BBIIYCKHHK IIOJVYUT BO3MOKHOCTh HAYYHTHCS B 7-9 kaaccax AJISA o0ecnevYeHUus1 BO3MOKHOCTH
YCHECIIHOI0 IMPOA0JIXKCHU A 06Da30BaHI/IH HAa 0a30BOM M Vl".]'lVﬁ.]'leHHOM YPOBHSAX
J1eMeHThI TCOPUH MHOYKECTB U MaTeMaTUu4eCKOoi JOrHKHA
Onepupoearnbz NOHAMUAMU. onpedeﬂeHue, meopema, akcuoma, MHoMIcecmeo, xapaxkmepucmuKku
MHOJHCECMBA, JIIEMEHNT MHOJICECNBA, NYyCcnoe, KOHeYHoe U beckoneunoe MHOIMHCECM B0, NOOMHO-
aHcecmeo, I’lpuHaa]Ze.QfCHOCWlb, BKJIIOYEeHUEe, pAd6EHCME0 MHOJMCECME,
u306pa9fcamb MHOJHCeCmea U ONHOUEHUE MHOJHCECNE C NOMOUIbIO KP)Y2c06 Qﬁﬂepa;
onpedeﬂ}zmb npuHaszeofCHocmb dJllemMenma MHOIMHceCme), 00veouHenu U nepeced4eHuro MHo-
Hcecme,
3a0a6amb MHONCECEO C NOMOULbIO NEPEHUCTIEHUSA D/IEMEHM 06, CI06ECHO20 ONUCARUSA,

ONepuUpPoBaAmMb NOHAMUAMU. BbICKA3bIBAHUE, UCTIUHHOCb U JIOXCHOCHb 8bICKA3bIGAHUSL, OMPUYQA-
HUE BbICKA3bIBAHULL, ONePayuu Ha0 BbICKA3bIGAHUSAMU. U, UTU, He, YCIOBHbLE BbLCKA3bIGAHUS (UM-
nauKayuu);
CMpOUmb 8blCKA3bI8AHUS, OMPUYAHUSL BbICKA3LIBAHUII.

B noBceiHeBHOM KU3HM U TIPU U3YYEHHH JAPYTUX MPEIMETOB:
CMpoOUms YenouKy YMO3AKIUEeHUL Ha OCHOBE UCNONb308AHUS NPABUL IOCUKU,
UCNONb308AMb MHOJNCECMEA, ONEPAYUU C MHONCECMBAMU, UX paguyeckoe npedcmasgieHue OJisl
ONUCAHUSL PEaIbHbIX NPOYECCO8 U A8NEHU.

Yucaa




Onepuposamv NOHAMUAMU. MHONCECTBO HAMYPATbHBIX YUCET, MHONCECMBO YENbIX YUCEeNd, MHO-
JHCECB0 PAYUOHANBHBIX YUCEN, UPPAYUOHATILHOE YUCLO, KBAOPAMHbBIU KOPEHb, MHOMCECMBO Oeli-
CMBUMENbHBIX YUCEl, 2E0MEMPUYECKAs UHMEPNPemayus HamypaibHblX, YeavlX, payuoHATbHBIX,
OelicmeUumenbHblX Yuce,
HOHUMAMb U 0OBACHAMb CMbICT HO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
BbLINOIHAMb GLIYUCTEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOE PAYUOHATLHBIX GbIYUCTCHULL
BbINOIHAMb OKPY2IeHUe PAYUOHANbHBIX YUCE] C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBLE YUCTA,
npeocmasisimes PAYUOHAILHOE YUCLO 8 8Ude 0eCAMUYHOU Opoou
VHOPSAOOUUBAMb YUCLA, 3ANUCAHHbBLE 8 8UO€ 0ObIKHOBEHHOU U 0eCAMUYHOU OpoOU,
nHaxooums HO/] u HOK uucen u ucnonv3oeams ux npu pewieHuu 3a0ay.

B noBceiHeBHO KU3HM M NIPM U3YYEHHHU APYTUX NMPeIMeTOB:
NPUMEHAMb NPABUNA NPUOTIUNCEHHBIX 8bIYUCTEHU NPU peleHUulU NPAKMuYyecKux 3a0ad u peuie-
HUU 3a0ay Opy2ux y4eOHblX npeomemos;
8bINOIHAMb CPABHEHUEe Pe3YIbMAamos GblYUCIeHUL NPU peueHUuU NPaKmu4eckux 3aoay, 8 mom
yucne npUOIUNCEHHbIX BbIYUCTEHULL,
COCMasAms U OYEeHUBAMb YUCTOBbLE BLIPAICEHUS NPU PeUleHUY NPAKMUYECKUX 3a0a U 3a0a4 U3
Opyeux yueOHbIX npeomMemos;
3anucvl8ams U OKpY2Jisimy YUCL08ble 3HAYEHUS PEeAIbHbIX 8e/IUYUH C UCHOTb308AHUEM DA3HBIX CU-
cmem uzmepeHus.

ToxnecTBeHHBbIE IPe0OPa30BAHUA
Onepuposams noHAmMuUAMU CMENneHU ¢ HamypalbHbIM HOKA3amesieM, Cmenenu ¢ Yeivlm Ompuya-
MeNbHbIM NOKA3AMeNeM;
8bINOIHAMb NPE0OPA30BAHUS YETbIX BbIPANCEHUU: 0eUCMBUsL ¢ OOHOUIEHAMU (CLoJCeHuUe, Gblull-
manue, YMHOJMCeHUe), Oelicmeus ¢ MHO20UlIeHaMU (CLoJiCeHUe, 8blYUMAaHue, YMHONCEHUE),
BbINOIHAMb PA3NIOHCEHUE MHO2OUTIEHO8 HA MHOXNCUMENU OOHUM U3 CNOCODO08: GblHeceHue 3d
CKOOKY, 2pYNNUPOBKA, UCNONb308AHUE POPMYTI COKPAUWEHHO20 YMHONCEHUSL,
8b10eIAIMb K8AOPAM CYyMMbl U PA3HOCMU OOHOYLEHO8,
PACKIa0bl8amb HA MHONCUMENU KBAOPAMHbIU  MpexuieH,
8bINOIHAMb NPE0OPA308AHUSL BLIPAICEHULL, COOEPAHCAUUX CMENEHU C YeNblMU OMPUYAMeTbHbLMU
nokasameusamu, nepexooums om 3anuUcu 8 8uoe CmeneHu ¢ Yeavlm OmpuyameibHblM noKa3ame-
JleM K 3anucu 8 guoe opoou;
8bINOIHAMb NPEoOPa306anUsi OPOOHO-PAYUOHAILHBIX GbIPANCEHUNL. COKpaujeHue opobell, npuge-
OeHue aneebopauyeckux opoobeti Kk 00wWemy 3HaMeHamenio, ClodCeHue, YMHONMCeHUe, OeleHue al-
eebpauyeckux opobell, 8o3gedenue aneebpauyeckol 0podu 8 HAMYPAILHYIO U Yeryio Oompuya-
MENbHYI0 CMEeNnenb,
8bINOIHAMb NPEOOPA30BAHUSL BIPANCEHUL, COOEPHCAUUX KBAOPAMHbBLE KOPHU,
8b10e151Mb K8AOPAM CYMMbL UL PASHOCMU 08VUICHA 8 8bIPANCECHUSAX, COOEPAHCAUYUX K8AOPAMHbIE
KOPHU;
8bINOIHAMb NPEOOPAZ0BAHUSL BbIPANCEHUT, COOEPHCAUUX MOOYTb.

B noBceHeBHOM KU3HHU M TIPH U3YYEHHHU APYTUX MPEIMETOB:
8bINOIHAMb NPEOOPA308aHUSL U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude,
BbINOIHAMb NPE0OPA306AHUA AN2eOPAULECKUX BbIPANCEHUL NPU PeUleHUU 3a0ay OPY2UX YUeOHbIX
npeomemos.

YpaBHeHHUsI M HEpaBEHCTBA
Onepupoeamv NOHAMUAMU: YPAGHEHUE, HEPABEHCMB0, KOPEHb YPAGHEHUs, peuleHUue HepaseH-
cmea, pasHOCUIbHblE YPAGHEHUs, 001acmb OnpeoeieHus YpasHeHus (HepaseHcmea, CUCmembl
VPasHeHull Uy HepaseHcms),
pewams auHelinble YPaeHeHUs U YPAGHEHUs, CBOOUMbLE K TUHEUHBIM C NOMOUWbIO MONCOECHEEH-
HbIX Npeobpazosanull;



pewams K8aopamHule ypasHeHus U yPasHeHUs, c800UMble K K8AOPAMHbIM C NOMOWbIO MOXHCOe-
CMBEHHbIX NPeobpazosanuii;
pewams OpoOHO-UHElHble YDAGHEHUSL,

peuiamsb npocmeliuiue uppayuonarvhvle ypasuenus euda (| f (x)=a, \/f (x) = \/g (x);

peuiams ypasHeHus 8U0d x"=a ;
pewams ypagHeHuss ChoCOO0M pPa3N0HCeHU HA MHONCUMENU U 3AMeHbl NePeMeHHOU,
UCNONB308aMb MEMOO UHMEPBANLO8 OISl peUleHUs YeablX U OPOOHO-PAYUOHATILHBIX HePABEHCHE;
pewams TuHeliHble YPAGHEeHUs U HePABEeHCMEd C Napamempamu,
Ppewams HeClodCHble K8AOPAMHble YPAGHEHUS C NAPAMEMPOM;
Ppeuams HeCloHCHble CUCIEMbL IUHEHbIX YPAGHEHUIL C NaApaMempamu,
pewams HeCloNCHble YPAGHEHUsL 8 YEIbIX YUCLAX.

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH JPYTUX MPEAMETOB:
coCmasiams U peuams JUHeliHbvle U K8aopamHvle YPAGHeHUs, YPAGHEeHUs, K HUM CB00AuUecs,
cucmembl TUHENHbIX YPAGHEHU, HepABeHCIE NPU peuleHul 3a0ay Opy2ux Y4eOHbIX NpeomMemos;
BbINOIHAMb OYEHKY NPABOON0000US Pe3YIbIMAMO8s, NOLYYAEeMbIX NPU PeUleHUU TUHEUHbIX U K8AO-
PAMHBIX YPAGHEHUU U CUCTNEM JTUHEUHbIX YDAGHEHU U HEPABEHCME NPU PeueHUU 3a0ay Opyaux
VueOHbIX npeoMemos,
8bI0UPAMb COOMEEMCMEYIOUIE YPABHEHUS, HEPABEHCMEA UMY UX CUCTEMbL OJisl COCMABIeHUs Md-
memamu4eckol Mooenu 3a0aHHOl PeailbHOU CUMyayuu Ui NPUKIaoHol 3a0a4u;
YMemb UHMepnpemupo8amy NOIYYEeHHbIN NPU peuleHUulU YPAeHeHUsl, HePaABeHCMEd Ul CUCTEMbl
pe3yivmam 6 KOnmexkcme 3a40AHHOU PeaibHOl CUMYayuu Uiy NPUKIAOHOU 3a0ayu.

DOyHKIUHA
Onepuposamv nowsimusmu: QYHKYUOHATbHASL 3A6UCUMOCTIb, QVHKYUS, epapuK GyHKyuu, cno-
co0bl 3a0anHusi PYHKYUU, apeymenm u 3HaveHue Qyukyuu, ooiacmes onpeoeireHus U MHONCeCmao
3HAYeHUll QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (DYHK-
Yuu, YemHOCMb/HEeYeMHOCIb DYHKYUL,
cmpoums  2paguKku  TUHEUHOU, K8AOpAmu4Hou @YHKYuil, 00pamHou NponoOpPYUOHATLHOCIU,
@yHrkyuu suoa: y:a+L, y =X y=3%x, y=|x|;

X+b

Ha npumepe KeaopamuyHou QyHKyuU, UCnoib308ame npeobpaszosanus epagura @ynxyuu Yy=f(Xx)
0N nocmpoenus 2paguros GYHKyul y = af (kx +b)+c ;
COCMAsIsimb YPAGHEeHUs NPSIMOU NO 3A0AHHBIM YCA0GUAM. NPOXoOsiujell uepes 06e MouKu ¢ 3a-
OaHHBIMU KOOPOUHAMAMU, NPOX0Osiuell yepe3 OAHHYI0 MOYKY U NaAPAIIelIbHOU OAHHOL NPIMOLL,
uccnedosams QYHKYUIO no ee epapuxy,
HAXo0umov MHOJNCECMBO 3HAYEHUU, HYIU, NPOMEICYMKU 3HAKONOCMOAHCMEd, MOHOMOHHOCHU
K8AOpamu4HoU QyHKyuu,
ONepupoBamy NOHAMUAMU: NOCIE008AMENbHOCMb, APUDMEeMULECKAsi NPO2Peccusl, 2eomempuye-
cKas npozpeccust,
pewams 3a0auu Ha apudMemuyecKyio u 2eOMempuiecKyro npocpeccuio.

B noBce1HeBHOM KU3HM U NIPH U3YYEHHH JAPYTUX MPEIMETOB:
ULTIOCMPUPOBAb C NOMOWBIO 2PAPUKA PeabHYIO 3A8UCUMOCIb UL NPOYeCc NO UX Xapakme-
pucmuxam;
UCNONIBL306AMb CBOUCMEA U 2PAPUK KBAOPAMUYHOU PYHKYUU NPU peuleHUU 3a0ay u3 Opy2ux yueo-
HbIX NPEOMemos.

TexkcToBbIE 321241
Pewamsv npocmule u cnodcnvle 3a0auu pasHvlx MUno8, a maKice 3a0ayu NOSbIUEeHHOU MPYOHO-
cmu;
UCNONb308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CLONCHBIX 3a0ay O0Jisi NOCMPOEHUS.
HOUCKOBOU CXeMbl U peuleHUs 3a0ay,



Pasauyams Mooeiib MeKCma U Mooeib peuleHus 3a0aiu, KOHCMpYyuposams K 0OHOU Mooelu pe-
UleHUsL HECTIONCHOU 3a0a4U PasHble MOOeIU MeKCma 3a0ayil;
3HAMb U NPUMEHAMb 00a Cnocoba NOUCKA peuwilerus 3a0ay (om mpedo8anus K YClo8uio u om
VC08uUsl K mpebosanuio);
MOOenUPo8amsb paccyicoerusi NPU NOUCKe PpeuteHust 3a0ay ¢ NOMOWbIO 2pagh-cxemvl,
8b10€/IMb IMANbBL PEULEHUSL 3A0aUU U COOEPAHCAHUE KAAHCO020 dDMANd,
yMemsv 8blOUPAMb ONMUMATbHBIUL MEMOO peuleHus: 3a0adu U 0CO3HABAMb 8blO0p Memood, pac-
cMampueams paziuuHvle Memoobl, HAX0OUMb pPa3Hble PEUeHUs 3a0ayll, eCiu 603MONCHO;
AHAUBUPOBAMb 3AMPYOHEHUS NPU PeUeHUU 3a0al,
8LINOIHAMb PA3IUYUHbIE NPe0OPA308aHUs. NPEOIONCEHHOU 3a0adu, KOHCMPYUpPOsams HOGble 3d-
oauu uz OAHHOU, 8 MOM Yucie 0bpamuvle;
UHMEPNPemupo8ams GblUUCIUMETbHbLE PE3VIbMamyl 8 3a0aye, UCc1e008ams NoJyYeHHoe peule-
Hue 3a0ayil,
AHATTUBUPOBAMNb BCEBO3MOICHBIE CUMYAYUU 83AUMHO20 PACHOONCEHUSI 08YX 00BEKMO8 U U3Me-
HeHUe Ux Xapakmepucmur npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCMOsHUE) npu
peutenuy 3a0ay Ha 08UdICeHUe 08yX 00beKmMos KaK 6 00HOM, MAK U 8 NPOMUBONOJIONCHBIX HANPAG-
JeHUSAX;
uccnedosams 8Ce803MOICHbBIE CUMYAYUU NPU PEUleHUU 3a0ad HaA 08UNCEeHUe NO peKe, PACCMAaN-
pusams pashvie Cucmemvl omcuemd,
pewams pasHooopaszHvle 3a0ayu «HA Yacmuy,
pewams u 0O0CHOBLIBAMb C80€ peuleHue 3a0ay (8bl0eNsimb MAMeMAmu4ecKylo OCHO8Y) Ha
HAX0JICOCeHUe HACMU YUCAA U YUCTA NO €20 YACMU HA OCHOB8E KOHKPEMHO20 CMbICAA Opoou;
0CO3HABAMb U 0OBACHAMb UOCHMUYHOCHb 3A0AY PA3HBIX MUNOS, C8A3bIEAIOUUX MPU GETUYUNHb]
(Ha pabomy, Ha NOKYNKU, HA OBUdCEHUE), BbIOEIAMb MU GETUUUHBL U OMHOUEHUSI MeHCOY HUMU,
NPUMEHAMb UX NPU peuleHUl 3a0ay, KOHCMPYUpo8ams coOCmeenHvle 3a0a4 YKA3AHHbIX MUN08;
611a0emb OCHOBHBIMU MEMOOAMU Peuletuss 3a0ay Ha CMeCU, CNLA8bl, KOHYESHMPAyU,
pewams 3a0a4u Ha NPOYEHMbL, 8 MOM HUCILe, CIONCHbLE NPOYEHMbL C 000CHOBAHUEM, UCNONb3YSL
paszHvle cnocoowl;
peuiams Jlocudeckue 3a0ayu PazHbMu CROCOOAMU, 8 MOM YUCIe, ¢ 08YMsL OIOKaAMU U C Mpems
O10KAMU OAHHBIX C NOMOWbIO MAOIUY,
pewams 3a0aiu N0 KOMOUHAMOPUKe U MeopuL 8EPOMHOCMEN HA OCHOBE UCNOb308AHUSL U3)-
YEHHBIX MEMOO08 U 0OOCHOBLIEAMb PEUUEHUE,
peuams HeCI0JHCHbLE 3A0aYU N0 MAMEMAMUYEeCKol CMamucmuxe;
081a0enb OCHOBHLIMU MEMOOAMU PEUEHUS CIOJHCEMHbLX 3A0ay. apugdhmemuyecKkull, areebpauie-
CKUtl, nepedop 6apuanmos, 2eo0MempudecKutl, 2papuyuecKkull, NPUMeHsIMb UX 8 HOBbIX NO CPAGHEe-
HUIO C U3VYEHHBIMU CUMYAYUSIX.
B noBce1HeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeEIMETOB:
8bl0eIsIMb NPU PeueHuU 3a0ay4 XapaKkmepucmuKky paccmampusaemoll 8 3adave cumyayuu, om-
JIUYHBLE OM PeaibHbIX (Mme, Om KOMOPbIX aOCMpazuposaiucs), KOHCMpPYuposams Hogble CUMYd-
Yuu ¢ y4emom Smux XapaKxmepucmux, 6 YaCmHOCMU, Npu peleHuu 3a0ay Ha KOHYeHmpayuu,
VUUmMb18amb NIOMHOCHb 8eUeCmed,
pewams u KOHCMpYyupo8ams 3a0ayu Ha OCHOBE PACCMOMPEHUS. PEANbHbIX CUMYAYUll, 8 KOMOPbIX
He mpeOyemcs MOYHbILL BbIYUCTUMELHBLU Pe3YIbmam,
peuiams 3a0a4u Ha 08UdCEHUE NO PeKe, PACCMAMPUBAS PA3HbIE CUCTEMbl OMCHemd.
CTaTHCTHKA H TeOpHs BEPOSITHOCTEH
Onepuposams NOHAMUAMU: CMOJIOYamble U KPy2osble OUAzpammbl, Mabauybl OAHHbIX, CpeoHee
apugpmemuueckoe, Meouana, Hauboabulee U HauMeHbulee 3HAYeHUs 8bIOOPKU, PA3MAX BbIOOPKLU,
oucnepcusi u CmanoapmHoe OMKIOHeHUe, CIYHAUHAS USMEHYUBOCTIb,
ussnexamsv uHgoOpmayuro, npeocmasieHHyo 8 madbauyax, Ha ouazpammax, epaguxax;
cocmaesnsims maoauysl, CMpouUms OUAPAMMbL U SPAPGUKU HA OCHOBE OAHHBIX;



onepuposamv NOHAMUAMU. PAKMOPUAN YUCIA, NEPECAHO8KU U couemanus, mpey201vhuk Ilac-
KaJisl,
NPUMEHAMb NPABGUILO NPOU3BEOEHUs NPU PEUeHUU KOMOUHAMOPHBIX 3a0al;
onepupoBamb NOHAMUAMU: CLYYAUHBII ONbIM, CIYYAUHBIU 8b100D, UCNbIMANUe, dIeMEeHMAPHOe
cyuatiHoe coovimue (UCXo0), Kiaccuyeckoe onpeoeiienue 6epoSIMHOCIU CLYYALHO20 COObIMUS,
onepayuu Hao CIYYAUHLIMU COOLIMUAMU,
npeocmasisimes UHGOPMAyUIo ¢ ROMOWDBIO Kpy2oe Jiiiepa,
pewams 3a0ayu Ha BbIYUCTIEHUEe 8ePOSAMHOCIIU C NOOCUEMOM KOIUYEC8d 8apUAHMos8 ¢ HOMO-
WbI0 KOMOUHAMOPUKU.

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:
u381eKamyv, UHMEPNPEMuUpo8ams U NPeoobpaz0eviéams UHpopmayuto, npeocmasienHyo 6 mao-
JUYax, Ha OUAspamMmax, epaurax, ompaxcaoujyio ceoucmea U Xapaxkmepucmuki peairbHbIX
npoyeccos u s8ieHull;
onpeodenams cmamucmuieckue XapaKkmepucmuky 8bl00poK no madauyam, Ouazpammam, pagu-
KaM, 8bINOJIHAMb CPAGHEHUE 8 3A8UCUMOCU OM Yeal PeueHUs 3a0a4u;
OYEeHUBAMb 8EPOSIMHOCTNG PEAlbHbIX COOLIMULL U S18TIEHU.

I'eomeTpuueckue Gpurypsnl
Onepupoeamv NOHAMUAMU 2e0MEMPULECKUX Pueyp;
U361€KAMb, UHMEPNPEMUPOBAmMs U NPeobpa306vieams UHGOPMAYUIO O 2eoMemPuUYecKux uey-
Pax, npedCmasieHHyI0 Ha 4epmedicax,
NPUMEHAMb 2eoMempuyecKue haxmul O0Jisl peuleHus 3a0a4, 8 Mom yucie, NPeonoaazarnux He-
CKOIbKO WLA208 PeuleHUsl,
Gopmynuposams 6 NPOCMEUWUX CIYUASX CBOUCMEA U NPUSHAKU (ueyp;
O00KA3bI8AMb 2e0OMEMPUIECKUe YMBEPIHCOCHUSL,
enadems CMaHOapmuol Kiaccuguxayuel n10CKux gueyp (mpey2oibHUK08 U Yemvlpexy201bHu-
KO8).

B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX MPEAMETOB:
UCNONB308AMb CEOUCMBA 2€0MEMPUUECKUX Pueyp 05 peulenus 3a0ad NPpaKkmuyeckoeo Xapakx-
mepa u 3a0a4 U3 CMeNCHbIX OUCYUNTIUH.

OTHoIeHNs
Onepupoeamv NOHAMUAMU. PABEHCME0 Puyp, pasuvie (hucypvl, paseHCMBE0 Mmpey2oibHUKOS, Na-
PANIeNbHOCIb NPAMBIX, NePNEeHOUKVAAPHOCHb NPIAMBIX, YeIibl MeXCOY NPAMbIMU, NePReHOUKYIAD,
HAaKIOHHAS, NPoeKyuUs, nooodue gueyp, nooodHsie hucypuvl, NOO0OHbBIE MPEY2OTbHUKU
npumensmo meopemy Paneca u meopemy 0 npONOPYUOHATLHBIX OMPEIKAX NPU PEeUleHUU 3a0ay,
Xapakxmepuzoe8ams 83aUMHOE PACHOLONCEHUE NPAMOU U OKPYHCHOCMU, O8YX OKPYHCHOCHEU.

B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:
UCNONB308aMb OMHOWEHUSL OJISL PEUUEHUS] 3a0aU, BO3HUKAIOWUX 8 PeaibHOU HCUZHUL.

HN3mepenusi v BLIYUCIEHUS
Onepuposamv npedcmasienusmu o ONuHe, Naowaou, obveme Kax geruuuramu. lIpumensmo
meopemy [lughazopa, popmynvt niowaou, ob6vema npu peueHuu MHO2oua208bix 3a0a4, 8 KOmo-
DPbIX He 8ce OanHble NPeOCmasiienbl A6H0, A MpeOYIom GblUUCIeHUU, Onepuposams boiee wupo-
KUM KOIUYECTBOM YOPMYIL OUHDBL, NIOWAOU, 00BEMA, BLINUCTSAMb XAPAKMEPUCTIUKU KOMOUHA-
yutl ueyp (oxpysrcHocmell U MHO20Y20JIbHUKOB) GbIYUCIAMb PACCMOSAHUS MexcOy husypamu,
NPUMEHAMb MPUSOHOMempUYecKue Gopmynst 05l GbIYUCIEHUU 8 Doee CIONHCHBIX CYUASX, NPO-
800UMb BbIYUCTEHUS HA OCHOBE PABHOBEIUKOCTIU U PABHOCOCTNABIEHHOCMIL,
nPOBOOUMb NPOCMble BLIYUCTIEHU HA 00BEMHBIX MeNax,
Gopmynuposams 3a0a4u Ha 8blYUCTEeHUe OJIUH, NIOWAOel U 00bEeMO8 U peulams UX.

B noBceiHeBHO KU3HM U TIPU U3YYEHHH JAPYTUX MPEIMETOB:
nPOBOOUMDb BLIYUCTICHUSL HA MECTHOCMU,
NPUMEHAMb POPMYIbL NPU BLIYUCTICHUSX 8 CMENCHBIX YUEOHbIX NpeOMemax, 8 OKpyicaloujell oeti-
CMeumenbHOCmi.



I'eomeTpryeckue nNocTpoeHus
H3zo00pascams ceomempuyeckue guaypvl no meKCmosoMy U CUMBOIbHOMY ONUCAHUIO,
€80D00HO ONEPUPOBAMb YEPMENHCHBIMU UHCINPYMEHMAMU 8 HECIIONCHBIX CVUASX,
BbINOIHAMB NOCPOEHUS MPEY2OTbHUKOS, NPUMEHAMb OMOeIbHblE MEMOObl NOCMPOEHUU YUPKY-
JleM U TUHEUKOU U npo8ooums npocmeuiuue UcCie008aHus YUcia peueHul;
u306pasicames munosvie nI0CKue guaypvl u 06veMubie mena ¢ NOMOWbIO NPOCMENUUX KOMNbIO-
MEPHLIX UHCMPYMEHMOB.
B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHHHU JAPYTUX MPEIMETOB:
8bINOIHAMb NPOCMEUUUe NOCMPOEHUSL HA MECMHOCTIU, HeOOX0OUMbLE 8 PEeAIbHOU HCUZHU,
OYEHUBAMb PAZMEPLL PEATIbHbIX 00BEKMO8 OKPYACAIOUe20 MUPQ.
IIpeoOpa3zoBanusi
Onepupoeamuv nousmuem 08UNHCEHUSL U NPeoOPA308anUs NOOOOUS, 81A0eMb NPUEMAMU NOCMPO-
eHUsl (hucyp ¢ UCnONb308aHUEM OBUIICEHUL U NPeodPA308anUll NOO0OUS, NPUMEHAMb NOTYYEeHHbIe
3HAHUSL U ONBIIN NOCMPOCHUL 8 CMENHCHBIX NPEOMEMax U 8 peaibHblX CUMYAYUAX OKPYHCaAlouje2o
mupa,
cmpoums @ueypy, H00O0OHYI0 OAHHOU, NOIL308AMbCS CEOUCMBAMU NOO0OUS OISl 0OOCHOBAHUSL
ceolicme Quzyp;
NPUMEHAMb CEOUCNBA OBUIICEHUIL 0151 NPOBEOeHUsL NPOCEUUUX 0O0CHOBAHULL CBOUCME huzyp.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX MPEAMETOB:
NPUMEHAMb C8OUCMBA OBUNHCEHUN U NPUMEHAMb N0000Ue 011 NOCMPOEHUN U 8bIYUCTEHUII.
BekTopbl M KOOPAUHATHI HA IIOCKOCTH
Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3ZHOCMb 8EKMOPOS, NPOU3eedeHue 8eKmopa Ha
YUCTIO, Y20l MENHCOY 8EKMOPAMU, CKAIAPHOE NPOU3BEOCHUE 8EKMOPO8, KOOPOUHAMbI HA NIOCKO-
cmu, KoOpOuHamsl 8eKmMopa,
BbINOIHAMb QCUCMBUsL HAO 6EKMOPAMU (CLOJICEHUE, BbIYUMANUE, YMHONCEHUE HA YUCTO), 8bIYUC-
JISIMb CKANAPHOE NPou3eedeHue, ONpeoeisimb 8 NPOCMEUUX CIYYAsIx Yo Mexcody 6eKmopami,
BbINOIHAMb PA3NONCEHUE BeKMOPA HA COCMABNAlowue, NPUMeHAms NOYy4eHHble 3HAHUs 6 Pu-
3UKe, NOAb308AMbCSL POPMYNIOU BIUUCIEHUS PACCMOSIHUSL MEHCOY MOYKAMU NO U36ECHHBIM KO-
OpPOUHAMAM, UCNONIL30BAMb YPAGHEHUsL (hucyp 015 peuteHus 3a0ay,
NPUMEHSIMb 8eKMOPbL U KOOPOUHAMBL 011 PEUEHUS] 2e0MEeMPULECKUX 3a0ad HA GbIYUCTEHUE OTIUH,
Venos.
B noBce1HeBHO KU3HM U NIPH U3YYEHHH JAPYTUX MPeIMETOB:
UCNONB308aMb NOHAMUSL BEKMOPOS U KOOPOUHAM OJisl PEUEHUs. 3a0ay no Qusuke, eeoepagpuu u
opyeum yuyeOHbIM npeomeman.
Hcropust MaTeMaTHKHU
Xapakmepuzoeams 6K1aA0 8bI0AIOUUXCA MAMEMAMUKOS 8 PA3BUMUE MAMEMAMUKU U UHBIX HAYY-
HbIX obnacmetl;
NOHUMAMb POJib Mamemamuku 6 passumuu Poccuu.
MeTtoabl MaTEMATHKH
Hcnonv3ys uzyuennvie Memoowl, npo8ooums 00Ka3amenbCmeo, 8blNOIHAMb ONPOBEPIHCEHUE,
8bI0UPAMb U3YUEHHbIe MEMOObL U UX KOMOUHAYUY OJisL PEULeHUss MAMeMamu4eckux 3a0ay;
UCNONB308aMb MameMamuiecKue 3HAHUs i ONUCAHUS 3AKOHOMEPHOCHEl 8 OKpYcatoujeti Oeli-
CMBUMENbHOCMU U NPOU3BEOCHUSX UCKYCCMEA;
NPUMEHAMb npocmeluiue NPocpamMMHble Cpeocmea U JIeKMPOHHO-KOMMYHUKAYUOHHbIE CU-
cmembl NPU peuleHuU MamemamudecKux 3a0au.

JInuHOCTHBIE, MeTaNpeAMeTHbIE U NPeAMeTHbIE Pe3yabTAThI
OCBOEHHA CO/Iep:KaHus Kypca



[TporpamMma mo3BoJsieT HOOMBATBHCS CIEIYIOMIUX PE3yJIbTATOB OCBOCHUS 0Opa3oBaTEIbHOW MpO-
rpaMMBbl OCHOBHOTO 00IIero 00pa30BaHUS:

JUYHOCMHbIE:
® OTBETCTBEHHOTO OTHOMICHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00y4aromuxcs K ca-
MOpPa3BUTHIO U caMOOOPA30BaHUIO HA OCHOBE MOTHBALIMU K OOYYEHUIO U MO3HAHMIO;

e (HopMHUpPOBaHHSI KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOLICHUU M COTPYJHHUYECTBE CO
CBEpCTHHKAMHM, CTApPIIMMHU M MJIAAIIMMU B 00pa30BaTeNbHON, ydeOHO-HCCIIeI0BATENb-
CKOM, TBOPUECKOM U IPYIUX BUJAX JESITEIbHOCTH;

® yMEHMUS SICHO, TOYHO, IPAMOTHO M3J1araTh CBOM MBICIIU B YCTHOW U MMCbMEHHOH peuH, I0-
HUMAaTh CMBICJ IOCTaBJIEHHOM 3aJaud, BbICTpAaUBaTh apryMEHTALMIO, IPUBOJUTH MpHU-
Mepbl ¥ KOHTPIPUMEDHI;

¢ [IEPBOHAYAILHOTO MPEICTABICHUS O MATEMaTUYECKON HAayKe Kak c(epe YeIOBeUeCKOi Jie-
ATENBHOCTHU, 00 3Tanax e pa3BUTHUs, O €€ 3HAUMMOCTH JIJISl Pa3BUTHUS IUBHIU3AIIH, OCO-
3HaHUS BKJIa/la OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HayKH, IaTpUOTU3Ma, yBa-
xeHust K OTeuecTBy

® KPUTUYHOCTH MBIIIJICHUS, YMEHHUS PAcllO3HABATh JIOTHYECKH HEKOPPEKTHbIE BhICKA3bIBA-
HUS, OTJINYATh TUIOTE3Y OT (haKTa;

® KpEaTMBHOCTH MBILIUICHNUS, WHUIMATHUBBI, HAXOJYUBOCTH, AKTUBHOCTU IpPU PpELICHUU
apuMeTHUecKuX 3a/1a4;

® yMEHHS KOHTPOJUPOBATh IPOLIECC U pe3ybTaT yueOHOW MaTeMaTUUECKON J1eTeIbHOCTH;

¢ (HopMHUPOBaHHS CIIOCOOHOCTH K SMOIIMOHATLHOMY BOCIPHUSATHIO MATEMAaTHUECKUX OOBEK-
TOB, 33/1a4, PELICHUN, PACCYKICHUM;

Memanpeomemuule:
® yYMEHHS CaMOCTOSATEIHHO ONPEAETATh LIETTU CBOEro 00y4eHusl, CTaBUTh U (POPMYITHPOBATH
11 ceOst HOBBIE 3a71auu B yu€0e, pa3BUBATh MOTUBHI U MHTEPECHI CBOCH MM03HABATEb-
HOH eI TEIbLHOCTH;

® CIIOCOOHOCTH CaMOCTOSITENIFHO MJIaHUPOBATh AIbTEPHATUBHBIC IYTH JTOCTUXKEHUS 1IeNIe, 0Co-
3HaHHO BbIOUpaTh Harbonee A3 eKTUBHBIE CIOCOOBI PEIICHHUS YUYEOHBIX U MO3HABATEIbHBIX
3a/1a4;

® YMEHHUS OCYIIECTBIATh KOHTPOJb IO 00pa3Ily U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBBI;

® CrocOOHOCTH aJIeKBaTHO OIEHUBAThH MPABUIBLHOCTD WUJIH OMIMOOYHOCTH BBHITOIHEHUS y4eOHOM
3a/a4n, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOBMOXKHOCTH €€ PEIICHNUS;

® YMEHHS yCTaHABJIMBATh MPUUYUHHO-CJIEJICTBEHHBIC CBSI3U; CTPOUTH JIOTHYECKUE PACCYKICHUS,
YMO3aKJIIOUeHHS (MHIYKTUBHBIC, IEYKTUBHBIE U 10 aHAJIOTHUU) U BBIBOJIBL;

® YMEHHs CO3/1aBaTh, MPUMEHSATH U MPE0OPa3OBhIBATh 3HAKOBO-CUMBOJIHUECKHUE CPEICTBA, MO-
JIeTTN ¥ CXEMBI JIJI peIeHUs] yueOHBIX 1 TTO3HABATENIbHBIX 337144,

® pa3BUTHS CIIOCOOHOCTH OPraHU30BBLIBATh yUeOHOE COTPYAHHUYECTBO U COBMECTHYIO JESATElNb-
HOCTb C YYHMTEJIEM M CBEPCTHHUKAMH: OINpPEAETATh IENU, paclpeAensiTh (GYHKIUU U POJH
Y4aCTHUKOB, B3aMMOJIEHCTBOBATh U HaXOIUTh OOIIME CIIOCOOBI pabOThl; yMEHUs padoTaTh B
TpynIme: HaXOJUTh o0lee pelIeHre U pa3peniatb KOHGIUKTH HA OCHOBE COTJIACOBAHUS TI0-
3UIUHN U y4€Ta HHTEPECOB; CIYIIATh MapTHEPA; HOPMYITUPOBATh, APTYMEHTHUPOBATh U OTCTA-
UBaTh CBOE MHEHIUE;

e (opmupoBaHUs YIEOHON U OOIIETIOIB30BATEILCKOM KOMIIETEHTHOCTH B 00JIACTH MCTIOIB30Ba-
HUSl ”HPOPMAITMOHHO-KOMMYHUKAaIMOHHBIX TexHojorui (MKT-komnerenTHOCTEH);

® TIEPBOHAYATHLHOTO MPEJICTABICHUS 00 UIEAX U O METO/IaX MAaTEMATHKHU KaK 00 YHUBEPCAIIbHOM
S3bIKE HAYKU M TEXHUKU;

® DPa3BHUTHS CIIOCOOHOCTH BUETh MATEMATHUECKYIO 33/1a4y B APYTHX IUCIUILINHAX, B OKPYXKa-
FOIIIEH JKU3HU,



YMEHUS HaXOJUTh B PA3IMYHBIX HCTOUHUKAX HHPOPMALIHIO, HEOOXOIUMYIO JJISl pEIICHUs Ma-
TEMAaTUYEeCKUX NMpoOJIeM, U NMPEJCTABIATh €€ B MOHATHOW (OopMe; NPUHUMATH PEIICHUE B
YCIIOBHSAX HETIOJHOW U U30BITOUHOM, TOYHOH U BEPOSITHOCTHOM MH(pOpMAIINH;

YMEHUS [TOHMMATh U UCIOJIb30BATh MaTEMAaTUYECKHE CPE/ICTBA HATJISAHOCTH (PUCYHKH, Yep-
TEXH, CXEMBI U Jp.) VIS WILTOCTPALUH, HHTEPIPETALUH, apryMEHTAlLlUH;

YMEHUS BBIJIBUTATh THUIOTE3bI IPU PEIICHUH YUYEOHBIX 337ad U MOHUMaHUS HEOOXOIMMOCTH
UX IPOBEPKY;

MOHMMAHHUS CYIIHOCTH AJIFOPUTMHYECKHUX IPEINUCAaHUN M YMEHUS JEHCTBOBATH B COOTBET-
CTBUHU C IIPEIJIOKEHHBIM aJITOPUTMOM;

YMEHUSI CaMOCTOSITEJIbHO CTAaBUTh LIEJIH, BBIOMPATh W CO3/1aBaTh AJITOPUTMBI Ul PELICHUS
y4eOHBIX MaTeMaTHYECKUX MPo0OIieMm;

CIIOCOOHOCTH IUIAHUPOBATh U OCYHIECTBIIATH ACATCIbHOCTL, HAIIPABJIICHHYIO HAa PEIICHUC 3a-
Ja4q UCCJICA0BATCIBCKOI'O XapaKTepa,

npeomemmuwle:

I)OCO3HaHI/IC 3HA4YCHUA MaTCMAaTUKH AJIA HOBCGI[HGBHOﬁ JKH3HH 4YCJIOBCKA,

2)Hpe,Z[CTaBJ'IeHI/IH 0 MaTeMaTHYECKOU HAYKC KaK C(bepe MaTeMaTU4eCKOM ACATCIIBHOCTH, 00
Jramnax eé pasBuTHUA, O €€ 3HaYMMOCTH 1 Pa3BUTHA HUBUJIU3AIUU,

3)ymeHust paboTaTh ¢ MaTEMaTHUYECKUM TEKCTOM (CTPYKTYpHUpPOBaHUE, U3BJIEUEHUE HEOOXO-
JUMOM MH(pOpMaIKK), TOYHO U I'PAMOTHO BbIpa)KaTb CBOU MBICIIM B YCTHOM U MUCBMEHHOM
peuu, IpUMEHssI MaTEMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOJIb30BATh Pa3jIMuHbIe
A3BIKK MaTEMaTHKHU (CIOBECHBINH, CUMBOJIMYECKUH, rpaduyeckuii), pa3BUTUS CLIOCOOHOCTH
000CHOBBIBATh CY)KJICHHS, IPOBOJUTH KIIaCCU(DUKALIUIO;

4)BrnageHus 0a30BbIM MOHATHIHBIM alapaToM: UMETh MIPEICTABICHHUE O YUCIIEe, IPOOH, Po-
[IEHTaX, 00 OCHOBHBIX T€OMETPUUYECKUX OOBEKTaxX (TOYKA, MpsMasi, JIOMaHasi, yroj, MHOTO-
YrOJIbHUK, MHOTOTPaHHUK, KPYT, OKPY>KHOCTb, I1ap, chepa u np.), GopMUpoBaHHs IPEACTAB-

JICHUM O CTaTMCTUYECKUX 3aKOHOMEPHOCTSX B PEajJbHOM MHUPE M Pa3IUYHBIX CIIOCO0AX MX
U3y4YeHUs;

5)npakTHYeCKH 3HaUMMble MaTEMaTHUYECKUE YMEHUS U HaBbIKU, X IPUMEHEHUE K PELLICHUIO
MaTeMaTU4YeCKUX U HEMAaTeMaTHUYECKUX 3aa4, IIPEAINOIaralolyue yMeHUs:

BBIITOJIHATD BBIYUCIICHHA C HATYpPAJIbHBIMU YHUCIIAMH, OOBIKHOBEHHBIMU U €CITUYHBIMHU Apo-
OSIMH TTOJIOKHUTENILHBIMA U OTPpULATCIIBHBIMU YHUCJIaMU;

pelaTh TEKCTOBbIE 3a/1a4l apu(PMETHUECKUM CIIOCOOOM U C TIOMOLIbI0 YPaBHEHUI;
n300paxkath GUTYPHI HA TIJIOCKOCTH;

HCIOJIb30BaTh T€OMETPUUYECKUHN «SI3BIK» JJI OMMCAHUS MTPEIMETOB OKPYKAOILIEro MUPA;
U3MEpPSATH JJIMHBI OTPE3KOB, BEJTMUMHBI YIJTIOB, BBIYUCIATH IUIOLIAAN U 00BEMBI QUTYD
pacrno3HaBaTh U U300pa)kaTb paBHbIE U CUMMETPUYHBIE QUTYPBI;

IMPOBOAWUTE HECIOKHBIC TPAKTUYCCKHUEC BHIYHUCICHUA C IPOUCHTAMHU, UCITI0JI30BAaTh MPUKHUIKY
N OLCHKY; BBIIIOJIHATH HGO6XOI[I/IMBIC HU3MCPCHUA,

HCIOJb30BaTh OYKBEHHYIO CUMBOJIUMKY JUISl 3alIMCU OOIIMX YTBEPXKACHUHN, (GOPMYII, BEIpaxKe-
HUU, ypaBHEHU;

CTPOUTH Ha KOOpI[HHaTHOﬁ IJIOCKOCTHU TOYKH 110 3aITaHHBIM KOOpJAUHATaAM, OIIPEACIIATE KOOP-
JUHAThI TOYCK,

YUTaTh W KCIIOJIb30BaTh MH(POPMAINIO, MPEICTABICHHYIO B BHJE TAOJIHIIBI, AHATPaMMbI
(cronbuaroil uiM KpyroBoi), B rpaueckoM BUJE;

peuaTtb HpOCTCfII.HHG KOM6I/IH8.TOpHBIC 3aJadyn HCpC60pOM BO3MOJXHBIX BAPUAHTOB.

Conepxanue TeM y4eOHOI0 MpeIMeTa MATEMATUKA



CopepxaHue KypcoB MaTeMaTHKU 5—6 KJIaCCOB, aIreOpbI M TeOMETpUN 7—9 KI1accoB 00bETUHEHO KaK
B UCTOPUYECKH CIOXKHUBIIMECS JTUHUM (UHCTIOBast, anredpanyeckas, reomerpudeckasi, pyHKIHOHAIb-
Has U Jp.), TaK U B OTHOCUTEJILHO HOBBIE (CTOXACTUYECKAasl JIMHUS, «peajibHasi MaremMaTtukay). Ot-
JI€IIbHO MPECTABICHBI JINHUS CEOKETHBIX 3a]1a4, UCTOPUYECKask TUHUS.
DJIEMEHTHI TEOPUU MHOKECTB M MATEMATUYECKOMN JIOTUKH
Cornacno ®I'OC ocHOBHOTO 00111€r0 00pa3oBaHMs B KypC MaTeMaTHKH BBelleH paszen «Jlorukay,
KOTOPBIN HE IIPEAIoaraeT JONOJHUTENbHBIX U [Ipakmuyeckas 0esmenibHoCmb
- U3MEHATb CBOWCTBa pabouero cTona: Temy, pOHOBbIN PUCYHOK, 3aCTaBKY;
- W3MEHATb CBOWCTBA NaHe/M 3ajay;
- y3HaBaTb CBOWCTBA KOMMbHOTEPHbIX 06EKTOB (YCTPOMCTB, NanoK, ¢aioB) M BO3MOXKHbIX AeNCTBUIA
C HUMW;

- ynopaaouvMBaTb MHPOPMALMIO B IMYHON Narnke.

aCOB Ha MU3yYCHUHU U BCTPAMBACTCS B PA3JIMYHBIC TEMbI KYPCOB MAaTEMAaTHKH U HHPOPMATHKH U TIPE/I-
BAPSETCS 03HAKOMIICHHEM C DJIEMEHTAMHU TEOPUU MHOMKECTB.

MHoxecTBa M OTHOLIEHHUS MEKIy HUMH

MHOXECTBO, Xapakmepucmuieckoe C8OUCMB0 MHONCECmMEad, YIEMEHT MHOXECTBA, nycmoe, KOHeu-
Hoe, beckoneunoe MHodicecmso. IlogmHokecTBO. OTHOIICHHE TPUHAICKHOCTH, BKIIFOYCHHS, pa-
BEHCTBA. DJIEMEHTBHl MHOXKECTBA, CIIOCOOBI 3aJlaHUsI MHOXKECTB, PACHO3HABAHUE NOOMHONCECE U
91eMEeHMO08 NOOMHOIICECTE C UCNONIb308AHUEM KpY2os Diliepa.

Onepauuu HaJ MHOKeCTBaMH

[Tepeceuenne u 00beIMHEHUE MHOXKECTB. Paznocmsb MHodcecms, 0onoaneHue MHodxicecmea. Mumep-
npemayusi onepayuil Had MHOICECMBAMU C NOMOWBIO Kpy2os Jiiiepa.

JJ1eMeHTHBI JIOTHKH

Ornpenenenne. YTBepKaeHUsA. AKCHOMBI U TeopeMbl. [lokazaTtenbcTBo. [[oka3aTenbcTBO OT MPOTHUB-
Horo. Teopema, oOpaTHas qanHOU. [IpuMep U KOHTpHIpUMED.

Boicka3biBaHus

HcTHHHOCTD U JIOXKHOCTH BbICKa3bIiBaHUs. CiodicHbie u npocmoie gvickasvléanus. Onepayuu Hao 6vl-
CKA3bIBAHUAMU C UCNOTIb30BAHUECM JIOCUYECKUX C8A30K. U, UIU, He. Y Cl08Hble 8bICKA3bIBANHUS (UMNIU-
Kayuu,).

Cozaepxanue Kypca MaTeMaTHKH B S—6 kJjaccax
Hamypansuvie uucna u nyno
HarypanbHblil psijl YHcesl U ero CBOicTBa
HarypanbHoe 4ncio, MHOXKECTBO HaTypaJIbHbIX YHCEIl U €ro CBOIMCTBA, N300paykeHUE HATYPaIbHbIX
qrcesl TOUKaMU Ha YMCIIOBOM MpsMoil. Mcrionb3oBaHue CBONMCTB HATypaJIbHBIX YHCEN MPU PELLICHUN
3az1a4.
3anuch U YTeHHE HATYPAJIbHBIX YHCe
Paznuune mexny undpoii u unciom. [lozunnonHas 3anuch HaTypaJIbHOTO YMCIIA, TOMECTHOE 3HaYe-
HUe LU(PbI, pa3ps/ibl U KJIACChl, COOTHOLIEHUE MEKY ABYMS COCETHUMH pa3psIHbIMU €IMHHUIIAMH,
YTEHHE U 3aMHUCh HATypaJIbHbIX YHCEI.
OxpyrieHue HaTYpPaJbHBIX YHCE
Heobxonumocts okpyrienus. [IpaBuiio okpyrieHust HaTypalbHbIX YHCEIl.
CpaBHeHHe HATYpPaJILHBIX YHCeJI, CPaBHeHHe ¢ YucaoMm 0
[TonsiTvie 0 cpaBHEHUH YKCENl, CPABHEHHE HATypaIbHBIX YMCEIl IPYT C APYTOM U C HyJIEM, MaTeMaTH-
YyecKasl 3allUCh CPaBHEHUH, CIIOCOOBI CPABHEHUS YUCEl.
JleCTBHS ¢ HATYPAJBHBIMH YUCJIAMH
CrnoxeHue U BbIUNTaHUE, KOMIIOHEHTBI CJII0KEHHS U BBIYMTAHHUS, CBSI3b MEKIYy HUMH, HaX0XIECHUE
CYMMBI ¥ pa3HOCTH, U3MEHEHHE CYMMbI U Pa3HOCTU MPHU U3MEHEHUH KOMIIOHEHTOB CIIOKEHHS U BbI-
YUTAHUS.




YMHOKEHHE U JIeJICHHE, KOMIIOHCHTHI YMHOXECHUS U JICJICHHSI, CBSA3b MEXIYy HUMHU, YMHOKEHUE U
CJIOKEHHE B CTOJIOMK, JIEJICHHE YTOJIKOM, TPOBEPKa pe3ysibTaTa ¢ IOMOIIbIO MPUKHUIKA U 00paTHOTO
JICUCTBUA.

[TepemecTUTENbHBIN U COUETATENbHBIN 3aKOHBI CIIOKEHUS U YMHOKEHUS, paclipeIeTUTeNbHbII 3aK0H
YMHOXXEHUSI OTHOCHTEJIBHO CIOXKCHUS, 000CHOBAHUE ANOPUMMOS BbINOIHEHUS apu@mMemuyecKux
Oeticmauii.

CTemneHb ¢ HATYPAJBLHBIM MOKAa3aTeJIeM

3anuch 4Kcia B BUJIE€ CYMMbI pa3psHBIX CIaraeMbIX, HOPSAIOK BBIIOJHEHUS IEHCTBUN B BBIpaXKke-
HUSIX, COACPIKAIINX CTENICHb, BEIYUCICHHE 3HAYCHNUI BBIPAKEHHH, COACPIKALINX CTETICHb.
YucnoBble BbIPpAKEeHUS

UucnoBoe BbIpaXKEHUE U €r0 3HAaUCHHE, OPSI0K BHITOTHEHHS ICHCTBUH.

JleaeHue ¢ ocTaTKOM

Jlenenue ¢ 0CTaTKOM Ha MHOKECTBE HATYpPaJIbHBIX YUCEIl, c80licmea oenenus ¢ ocmamkom. IIpakTu-
YeCcKHe 3a]aud Ha JIeJICHHE C OCTaTKOM.

CpoiicTBa 1 IPU3HAKH 1€JTMMOCTH

CBOWCTBO JIETMMOCTH CYMMBI (pa3HocTH) Ha uucio. [Ipusnaku nenmumoctu Ha 2, 3, 5, 9, 10. Ilpu-
3Haxu oenumocmu Ha 4, 6, 8, 11. [lokazamenbcmeo npusznaxog deaumocmu. Penenne mpakTHYeCKux
3a]a4 ¢ IPUMEHEHUEM MPU3HAKOB JIEIHUMOCTH.

Pa3iioxeHue 4uc/ia Ha MPOCTbIe MHOMKUTEIH

[IpocTeie u cocTaBHbIE YUCHA, peuemo Ipamocghena.

PasnoxxeHne HaTypalbHOTO YHCIa HA MHOXKHTEIH, Pa3JIOKEHUE HA MPOCThIE MHOXKUTENU. Koauye-
cmeo Oenumernell YUcia, anieoOpumm pasiodHCeHUs YUCIA HA NPOCmble MHONCUMENU, OCHOBHAS Meo-
pema apugpmemuxu.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBanue OyKB /Ui 0003HAYCHHS YHCEIN, BBIYMCICHHE 3HAYCHUS alreOpandeckoro BhIpaxKe-
HUSl, IPUMEHEHHUE anreOpandyeckuX BBIPAXCHHUH IS 3aIIUCH CBOWMCTB apU(PMETHUECKUX ACHCTBUMA,
npeoOpa3oBaHKe aNreOpanyecKuX BhIPAKECHHM.

JenuTenn n KpaTHbIe

Jlenurenb U €ro CBOMCTBA, OOIIMIA ACTUTENb ABYX H 0OJee YHces, HauOOIbIIHA OOIHMI EIUTEb,
B3aMIMHO MPOCTHIE YHCIIA, HAXOXKIeHHe Hanboublero oodmiero aenutens. KpatHoe u ero cBoiicTsa,
oO11ee KpaTHOE ABYX U 00Jiee YKcell, HAMMEHBIIee 00111ee KpaTHOE, CITOCOObI HAX 0K ICHHSI HAUMEHb-
Iero o011ero KpaTHoro.

/lpoou

OObIKHOBEHHBIE IPO0H

Hons, yactb, ApoOHOE yucio, qpodb. poOHoe uncio Kak pe3ynbTar aeieHus. [IpaBuibHble U He-
HpaBUIbHbIE JPOOU, CMEIIaHHas Ipo0b (CMEIIaHHOE YHCIIO).

3anuch HATYpaIbHOTO YHCIIa B BUJE APOOH C 3aJaHHBIM 3HAMEHATENIEM, TIPeo0pa3oBaHNe CMEIIaH-
HOM poOH B HENPABWIBHYIO IpOOb U HA0OOPOT.

[TpuBenenue apodeit k o0eMy 3HaMeHaTento. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEi.

CrnosxeHue U BBIYUTaHHE OOBIKHOBEHHBIX JIpo0ei. YMHOKEHHE U IeTIeHNEe OOBIKHOBEHHBIX APOOeH.
ApudmeTrnueckne JeiCTBHUS CO CMEIIaHHBIMU JIPOOsMHU.

Apudmerndeckre IeHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUe NPU 8bINOIHEHUU OeUCEU.
JecsaTHYHBIE IPOOH

Ienas u qpoOHas yactu aecsatudHou apodu. [IpeodpazoBanue necATUUHBIX ApOOEi B OOBIKHOBEH-
Hble. CpaBHEHHUE JIECATUYHBIX apoOeit. Crno)keHue U BBIYUTAHUE JECITHUHBIX Ipodeit. OkpyrieHue
JECATUYIHBIX TpoOel. Y MHOKEHUE U JISTICHNE AECATUIHBIX Apo0eit. [Ipeobpasosanie 0ObIKHOGEHHbIX
opobeti 8 decsaimuunvle Opobu. Koneunvie u beckoneunvle decimuyHvle Opoou.

OTHoOIEeHHne ABYX YHCeJI

Macmrab Ha ruane u kapte. [Iponopiuu. CBoiicTBa mpomopIHii, MPUMEHEHHE MPOTIOPIIMA U OTHO-
LIEHUH TP PELICHUH 33]1a4.

Cpennee apudpmernyeckoe ymucesa



Cpennee apupmMeTndeckoe IByX uncen. M3obpaxkeHue cpenHero apuMeTH4eckoro AByX 4uces Ha
YUCJIOBOM TpsAMOi. Pemenne mpakTHYeCKuX 3a1ad ¢ MPUMEHEHHEM CPEIHEro apu(MEeTHUEeCKOro.
Cpeonee apugpmemuyeckoe HeCKOIbKUX YUCE].

IIpoueHTHI

[TonsiTue mpolienTa. Berduciienne mpoueHToB OT YKCia U YUCIIa IO U3BECTHOMY MPOIIEHTY, BBIpaKe-
HUE€ OTHOILEHHUSA B MPOLEHTaX. PellleHne HeCI0KHbIX MPAKTUYECKUX 3a7a4 C IIPOLICHTaMHU.
JAnarpamMmbl

Cronbyarblie U KpyroBble nuarpammsl. M3prneuenne nndopmainuu us guarpamm. HMzobpasicenue oua-
epamm no YUCIOBbIM OAHHBIM.

Payuonanvnsie yucna

IHonoxxuTENbHBIE M OTPHLATEIbHBIE YHCJIA

N3o0pakeHue yrces Ha YMCIIOBOM (KOOpAMHATHON) TpsiMoi. CpaBHEeHUE yucesn. Mo yIb 4uciia, reo-
METpUYeCKass MHTEpIpeTaus Moayist yucia. J[eMcTBUsL ¢ MOJIOKHUTENbHBIMUA U OTPHUIIATEIbHBIMU
yuciaamMu. MHOXKeCTBO LENbIX YHCEIL.

ITonsiTHe 0 pauMOHAJBLHOM 4HCJe. [lepsuunoe npedcmasienue 0 MHOHCECMBE PAYUOHATLHBIX YU-
cen. JIeWCTBUS C pallUOHAJIbHBIMU YHCIIAMH.

Pewenue mexkcmoegwix 3a0au

EauHunbl M3MepeHuii: NIUHBL, IUIOMIAIU, 00beMa, MacChl, BPEMEHH, CKOPOCTH. 3aBUCHUMOCTHU
MEXIYy €IMHUIIAMH U3MEPEHUS KaXIOW BEIMYMUHBI. 3aBUCUMOCTH MEXKAY BEIIMUYMHAMU: CKOPOCTb,
BpEMsi, PACCTOSIHUE; TPOU3BOIUTENLHOCTD, BpEMs, paboTa; IleHa, KOJIHMYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHUECKHUE A€l CTBUA

Pemennie TekcTOBBIX 33724 apumeTrnueckuM crocodoM. Mcnonp3oBanue TabauIl, cXxem, YepTexei,
JIPYTUX CPEJCTB MPEACTABICHUS JAaHHBIX TP PEUICHUU 3a]1a4H.

3agaum Ha IBUKEeHHUE, PA0OTy M MOKYIKH

Perrenue HeCnOXKHBIX 3a7a4 HA JIB)KEHHUE B MPOTHUBOIOJIOKHBIX HAMPABICHUSX, B OJHOM HalpaB-
JICHUH, JBUKEHHE TI0 PEKe 0 TEUCHUIO U IPOTUB TeueHus. Pemenue 3a1ay Ha COBMECTHYIO paboTy.
[Tpumenenue apoOeli mpu pelieHny 3a1au.

3agaum Ha YaCTH, 10, NPOLEHTHI

Pemienue 3amau Ha HAXOXkACHUE YACTH YKCIIa U YUCIIA TIO €T0 YacTu. Perienue 3a1a4 Ha IPOLIEHTHI U
nonu. [IpuMeHnenue nponopuuii Ipyu peleHnu 3a1ay.

Jlornueckue 3agauu

Perenrie HECIOKHBIX JJOTHYECKUX 3a7a4. Pewenue nocuyeckux 3a0ad ¢ nomowvio 2pagos, madauy.
OcHOBHBIE MeTO/AbI PellieHNUsI TEKCTOBBIX 3a1a4: apuPMETHIECKUI, TepedOp BapHaHTOB.
Harnsinnast reometpust

®durypsl B OKpy>karolieMm mupe. Harnsaueie npeacraBieHus o Gurypax Ha MIOCKOCTH: TIpsiMasi, OT-
PE30K, JyY, Yrojl, IoOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYT. YeTbIpeXyrojlbHUK, MPAMOYTOJIb-
HUK, KBajpaT. TpeyroabHUK, 6udvl mpeyeonvhuxos. llpasunrohvie mnocoyzonbrukuy. 300paxenue
OCHOBHBIX T€OMETpUUYECKUX QUTYp. B3aumnoe pacnonodiceHue 08yx npsamuix, 08yX OKPYHCHOCMEL,
npAMOU U OKpydcHocmu. JInmiHa oTpe3ka, ToMaHou. EnuHunbl n3mMepenus ainvnsl. [loctpoenue ot-
pe3ka 3aaHHo# nnuHbl. Buasl yrios. ['pagycHas mepa yria. MI3MepeHnue U HocTpoeHue yrios ¢ Mo-
MOIIIBIO TPAHCTIOPTHUPA.

[Tepumerp MHOTOYTONBHUKA. [ToHATHE MITOMATN GUTYPBI; €IUHUIBI ©3MEpeHUs Tomaan. [lnomans
MPSIMOYTOJIbHUKA, KBajipaTa. [IpubmmkeHHoe u3MepeHue miomaan Guryp Ha KjieTdyatoi Oymare.
Paenosenuxue gueypuor.

Harnsinaple nmpenctaBieHnst 0 MPOCTPAHCTBEHHBIX (PUTypax: KyO, mapajuieienumnes], mpu3Ma, mipa-
Mua, map, chepa, Konyc, muauHap. Mzobpaxenne npocTpaHCTBEHHBIX GUTYD. [Ipumepsl ceyeHui.
Mnozcoepannuxu. Ilpasunvnvie mnocoepannuxu. Ilpumepsl pa3BepTOK MHOTOTPAaHHUKOB, IIMJIMHIPA U
KOHYCa.

[Tonsitne o6bema; enuaUIBI 00beMa. OOBEM MPSIMOYTOJIBHOTO Mapajuieenuneaa, Kyoa.

[Tonsituie o paBeHcTBe puryp. LleHTpanbHas, oceBas u 3epkanbHas cummeTpun. 300paxeHne cum-
METPUYHBIX QUTYP.

Pemenne npakTuyeckux 3aja4 ¢ MPUMEHEHUEM IPOCTEHIINX CBOUCTB (QUTYD.



HcTopust MaTeMaTHKH

llossnenue yugp, 6yks, uepoanugos 6 npoyecce cuema u pacnpeoenenus npooykmoes Ha /[pesrnem
Bruosxcnem Bocmorxe. Ceéazw ¢ Heonumuueckoti pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemvol cuucienus. Ilosenenue decamuunoii 3anucu 4ucei.
Pooicoenue u pazeumue apugpmemuxu namypanvuvix uucen. HOK, HOJI, npocmwie yucia. Pewiemo
Opamocgena.

Tossnenue Hyns u ompuyamenibHulx yucen 8 mamemamuke opesnocmu. Ponv [Juoghanma. Ilouemy

(-1)(-1)=+1»
Jlpobu 6 Basunowne, Ecunme, Pume. Omkpoimue decsmuunvix opobeti. CmapurHbvle cucmemvl mep.
Hecamuunvie Opobu u mempuyeckas cucmema mep. JI. Macnuyxuil.

CoaepkaHue Kypca MAaTeMAaTHKH B 7-9 Kjaccax

Auredpa
Yucna
PanunonajJbHBIE YHCIA
MHOeCTBO paroHaIbHBIX Yrcesl. CpaBHEHHE pAIlMOHATBHBIX YUCell. J[eHCTBUS ¢ paliiOHATLHBIMA
yuciamu. [Ipedcmasnenue payuoHaibHo20 Yucia 0ecimudHou 0poowio.
HppanuoHajbHble YHCIA
[ToHsTHE HMppalMOHANBHOrO uKcia. Pacro3HaBaHuWe WppalMOHAIBHBIX 4mcen. [IpumMepsl mokasza-

TEJILCTB B anredpe. pparmoHaibHOCTh YKcia \/E . [Ipumenenue B reomerpun. CpasHenue uppayu-
OHANBHBIX yuces. MHoJcecmeo 0elcmeumenbHbIX Yucel.

Toorcoecmeennvie npeodpazoeanus

YucioBble U OYKBEeHHbIE BHIPAKEHHS

Boipakenue ¢ nepeMeHHoOM. 3HaueHue BbIpaxeHus. [loicTaHOBKa BbIpayKEHUN BMECTO [1EPEMEHHBIX.
[eabie BbIpa:KeHUs

Crenenp ¢ HaTYpaJbHBIM IIOKa3aTeleM U ee cBoicTBa. [IpeoOpa3zoBaHus BEIpAKEHUH, COACPIKAIIINX
CTEIICHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

OpHousIeH, MHOTOWIEH. [IeficTBUS C OTHOWIEHAMH U MHOTOWIEHAMH (CIIOKEHHE, BRIYUTAHHE, YMHO-
xeHue). GopMyIbl COKpALIEHHOTO YMHOXEHUS: Pa3HOCTh KBaIPaToB, KBapaT CYMMbI M Pa3HOCTH.
PasnoxeHre MHOTOWIEHa HA MHOKUTEIH: BIHECEHUE 00IIIET0 MHOXKHTEIS 32 CKOOKH, 2pynnuposxa,
npuMeHenue Gopmyn COKpaweHHo20 ymHodxcenus. Keaopamuulii mpexunen, paznoxiceHue Keaopam-
HO20 MpexuieHa Ha MHONCUMENU.

JIpo6HO-panoHAIbHBIE BHIPAKEHHUS

Crenenp ¢ menbM mokasateneMm. [IpeoOpazoBaHue IpOOHO-TUHEWHBIX BBIPAKEHU: CIIOXKEHHE,
YMHOXXEHUE, AeJeHue. Anreebpauyeckas opobs. /Jonycmumvle 3HAUEHUs NEPEMEHHbIX 8 OPOOHO-Pa-
yuonanvuwlx evipaxcenusx. Cokpawenue ancedpauveckux opooeti. Ilpusedenue aneebpauieckux
Opobeli k 0bwemy sHamenamento. [elicmaus ¢ aneebpauyeckumu OpoosamMu. cloxiceHue, gbluumanie,
VMHOOICEHUe, OeleHuUe, B036e0eHUe 8 CIeNneHb.

Ilpeobpaszosanue svipadicerull, COOEPHCAUUX 3HAK MOOYJIAL.

KBanparHbie KOpHH

Apudmerndeckuil KBaapaTHbIH KopeHb. [IpeoOpazoBaHne BBIpaKEHHH, COJACPIKAIINX KBaJpaTHbIC
KOPHHU: YMHOXKEHUE, JIeIICHNE, BBIHECCHNE MHOKHUTEIISI U3-TI0JT 3HAKA KOPHSI, GHECEeHUe MHONCUMENs
10O 3HAK KOPHSL.

Ypasuenus u nepasencmea

PaBencrBa

Yucnosoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus

[TonsiTHE ypaBHEHHS U KOPHS YpaBHEHUS. [Ipedcmasnenue o pagnocurvHocmu ypasnenuil. Obnacmeo
onpeoeneHus ypasHerus (061acms 00NYCMUMbIX 3HAYEHUL NepeMEeHHO).

JInHeiiHOe ypaBHEeHHE U €r0 KOPHHU



Pemenue nuHeltHbIX ypaBHEHUN. Jluneiinoe ypasuenue ¢ napamempom. Konuuecmeo kopueu auneti-
HO20 ypasHeHus. Pewenue nunelinvix ypasnenuti ¢ napamempom.

KBaapaTHoe ypaBHeHHE U €r0 KOPHH

KBanparusle ypaBHenusi. Henonusie kBagparHbie ypaBHeHHs. JJUCKpPUMUHAHT KBaJApaTHOTO ypaBHe-
Hus. Popmysa KOpHEH KBaJIpaTHOTO ypaBHeHHs. Teopema Buema. Teopema, oopamnas meopeme
Buema. Penienue KBaipaTHBIX YPaBHEHUI:UCIIOIb30BaHUE (POPMYIIBI I HAXO0XKICHUS KOpHEH, epa-
@uueckuii Memoo peuteHus, pasiodceHue Ha MHOMCUMenU, no06op KOPHell ¢ UCNONIb308AHUEM Meo-
pemvl Buema. Konuuecmeo kopHell K8aOpamHo20 YPAGHEHUSI 8 3A8UCUMOCIU OM €20 OUCKPUMU-
Hauma. buxkeadopamuvle ypasnenus. Ypasuenus, ceooumvle K TuHeUHbIM U Kéaopamuuim. Keaopam-
Hble YPABHEeHUs C NapamempoM.

JIpoOHO-panuOHAIbHbIE YPABHEHUS

Pemenue npocTelmmx ApoOHO-TUHEHHBIX YpaBHCHHH. Peuterie OpoOHO-payuoOHAIbHbIX YPABHEHUIL.
Memoovl pewienus ypagrenui: Memoobl pagHOCUILHBIX NPeodPA308aHUL, MEMOO 3aMeHbl nepeMeH-
HOU, epaguueckuti memoo. Mcnonvzosanue c8oUcme hyHKYull npu peuieHuu ypasHeHul.

Ipocmetiwue uppayuonansuvle ypasnenus éuda (| f (x) =a, \/f (x) = \/g (x).

Ypasnenus suoa x"=a .Ypasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHHH

VYpaBHeHHE C NBYyMsS NEpPEMEHHBIMU. JIMHEWHOE ypaBHEHME C ABYMs NEPEMEHHBIMU. [Ipsavasn kax
epaguueckasn unmepnpemayus IUHEUHO20 YPABHEHUs C 08YMS NePEeMEeHHbIMU.

[TonsiTHEe cuctembl ypaBHEHUM. PerieHne cuctemMbl ypaBHEHUM.

MeTo/1b1 petieH s CUCTEM JTMHEHHBIX YPaBHEHUH ¢ IBYMS IIEPEMEHHBIMU: 2paduieckutl memoo, me-
MO0 CLOHCEHUs, METO]I TTOJICTAHOBKHU.

Cucmembl TUHEUHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Yucnosbie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HepaBeHCTB. [[poBepka cripaBeiIMBOCTH HEPABEHCTB
IIPU 33JJaHHBIX 3HAYCHUSX [IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. OOnacms onpeoelienus HepaseH-
cmea (061acmsb 00Ny CMUMbBIX 3HAYEHUL NePeMEHHOU).

Pelenne MMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. Pewenue xeadpamuulx HepaseHCms: UCNONb308AHUE
ceoticme u epaghuxa KeaopamuyHou QyHKyuu, Memoo uHmepaanos. 3anuco peulenus K8aopamHo2o
HepaseHcmeaa.

Pewenue yenvix u OpodHO-payuoHanIbHLIX HEPABEHCNE MEMOOOM UHMEPBAILO8.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OAHON NEpPEMEHHOM. Penienne cucreM HEpaBEHCTB ¢ OJIHOM NEPEMEHHOM:
JUHENHBIX, keaopamublx. 300paXkeHne pelieHusi CUCTeMbl HEPaBEHCTB Ha YMCIIOBOW MpsMoil. 3a-
IIACh PELICHUS CUCTEMbI HEPABEHCTB.

Dyukyuu

IHHonsaTue pynkuuu

JlexapToBbI KOOpAMHATEI HAa INIOCKOCTH. DOPMHUPOBAHUE MTPEACTABICHUN O METAIPEAMETHOM ITOHS-
TUU «KOOPAUHATHI». CrIocO0b! 3a1aHus QYHKIMI: aHATUTHYECKUH, rpadudeckuit, TabnuuHbIi. ['pa-
¢uk Qynkuuu. [Ipumepsl QyHKIMIHA, TOJTydaeMbIX B MPOLIECCE UCCIETOBAHUS PA3JINYHBIX pealbHBIX
IPOIIECCOB U pelIeHus 331a4. 3HaueHne GyHKIUU B Touke. CBolicTBa PyHKIMI: 00JIaCTh onpesaene-
HUS, MHOXECTBO 3HAYEHMH, HYJIH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YemHOCMb/HeuemHoCcmb, Tpo-
MEXYTKH BO3pacTaHMs M yObIBaHUs, HauOoJIbllee M HauMeHblee 3HaueHus. MccnenoBanue QyHk-
LIUU 10 ee rpauKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3adannvle ynkyuu.

JIuneiinas pyHKuus



CgoiicTBa u rpaduk nuHeitHON QyHKIMU. YTI0BOM K03 punmeHT npsamoii. Pacrionoxxenue rpapuka
JTUHEHHON (DYHKIIMHU B 3aBUCUMOCTH OT €€ YIJIOBOTO KO3 dUIIMEHTa U CBOOOIHOTO uieHa. Haxoorc-
Oerue Ko3(ppuyuenmos 1uHelHol GYHKYUU no 3a0aHHbIM YCI0BUSM: NPOXONCOEHUE NPAMOU Yepes
08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOACOEHUE NPIAMOU Yepe3 OaHHYI0 MOUKY U Napalilelb-
HOU OQHHOU NPAMOU.

KBagparuunas pyHkums

CpoiicTBa u Tpaduk KBaapatuyHoil ¢yHkumu (mapabdona). Ilocmpoenue epaguxa xeadpamuyHou
@yukyuu no mouxkam. HaxoxaeHue Hylel KBapaTHIHON QYHKIIUHU, MHOJICECEA 3HAYEHUI, NPpOMe-
HCYMKOB 3HAKONOCMOSAHCMBA, NPOMENCYMKOE8 MOHOMOHHOCHIU.

OopaTHasi NPONOPUMOHAJIBLHOCTH

k
CoiicTBa (QyHKIUH Yy = K vy = > I'unepbomna.
X

I'pagpuxu gynxyuii. Ilpeobpaszosanue epagurxa ynxyuu y = f(x) 011 nocmpoenus epapuxos

Gynryuii 6uda y =af (kx+b)+c-
Tpacucu dymcyuii y =a+——, y = /=,y =3, y=|.

X+b
ITocsienoBaTeIbHOCTH H IPOIPECCHU
Hucnosas nocinenoBaTesbHOCTb. [I[puMepsl 4nCI0BBIX ITOCIIEI0BATEILHOCTEN. beckoHeuHbIe mocie-
JoBaTesIbHOCTU. ApudMmeTnyeckas nporpeccus u ee cBoiictaa. ['eomerpuueckas nporpeccusi. Pop-
myna obwjeeo unena u cymmol N Nepevix U1eH08 apuhmemuyeckol u ceomMempuiecKol npocpeccui.
Cxoosuyasca 2eomempudeckas npocpeccus.
Pewenue mexcmoswvix 3aoau
3anaum Ha Bce apudMeTHUECKHUE A€l CTBUA
Pemienue TekcToBbIX 3a7au apupmMeTndeckuM criocodom. Vcrnonb3oBanue TabiuL, cXxeM, 4epTexen,
JPYTUX CPEICTB NPEJCTABICHUS JaHHBIX IIPU PELICHUU 3a/1a4H.
3agaum Ha IBUKEeHUE, PA0OTy M MOKYIIKH
AHaiau3 BO3MOXKHBIX CUTyalluil B3aHMHOT'O pPaclojIoKeHUs1 0OBEKTOB MPHU UX ABUKEHUU, COOTHOLIE-
HUS1 00bEMOB BBINOJIHAEMBIX pabOT IIPU COBMECTHOMN padoTe.
3agauu Ha YaCTH, 101, IPOLEHTHI
Pemenue 3a1a4 Ha HAX0XKIEHUE YAaCTH YUCJIa ¥ YUCIIA IO €r0 4acTu. Pelenue 3aga4d Ha MPOLIEHTHI U
nosn. [IppuMeHenne nponopuuii Ipu peleHnn 3a1a4.
Jlornyeckue 3agaun
Pemenne nornyeckux 3anau. Peuenue 102uteckux 3a0a4 ¢ nomowwio epaghos, mabauy.
OcHOBHBIE MeTO/IbI PellIeHHs TEKCTOBBIX 3a/1a4: apu(pMeTHUECKuil, anredpandeckuit, nepedop Ba-
pHUaHTOB. [lepsuunvie npedcmasienus o Opyux Memooax pewenus 3a0ay (2eomempuieckue u epa-
Quueckue memoowi).
CrartucTtuka u TeopHsi BEpOSITHOCTEN
CraTucruka
TabnuuHoe u rpaduyeckoe NpeCTaBlIeHNE JaHHbIX, CTOI0YaThIe U KPYTOBbIE IUarpaMMbl, TpaduKH,
IpUMEHEHHE JUarpaMM U rpa(uKoB /Ui OMMCAHUS 3aBUCUMOCTEN pealbHbIX BEIHMUNH, U3BJICUECHUE
uH(popMaluu 13 Tabuull, AuarpamMm 1 rpagukoB. OnucarenbHble CTAaTUCTUUECKHUE [TOKA3aTeIH Ync-
JIOBBIX HAOOPOB: cpesiHee apupMeTHuIecKoe, Meouana, HauboplIee U HAaMMEHblIee 3HaueHus. Mephbl
paccenBaHus: pa3Max, OUCNEPCUsl U CMAHOAPMHOe OMKIOHEHUE.
CrnyuaiiHas U3MEHUYMBOCTh. MI3MeHUMBOCTD NIpU U3MeEpeHUsX. Pewarowue npasuia. 3akOHOMePHO-
cmu 8 USMEHYUBBIX 6ENUUUHAX.
Cayuaiinbie cOObITHS
CrnyuaiiHble ONBITHI (SKCIIEPUMEHTBHI), AJIEMEHTapHbIE CiIydaiiHble coObITUS (McX0abl). BepositHoCcTH
3JIEMEHTapHBIX COOBITHIH. COOBITHS B CTy4allHBIX SKCIIEPUMEHTAX U OJIaronpusTCTBYIOIIUE 3I€MEH-
TapHble COOBITHS. BepoATHOCTH citydallHbIX COOBITUN. ONBITHI ¢ PaBHOBO3MOKHBIMH 3JIEMEHTap-
HbIMU cOOBITHSIMHU. Kitaccrmueckue BEpOSITHOCTHBIE OMBITHI C HCIIOJIB30BAaHHMEM MOHET, KyOUKOB.
IIpeocmasnenue coovimuii ¢ nomowwbto ouazpamm Jinepa. [Ipomusononodcuvie coovimus, 00veOu-



HeHue u nepecedenue coovimuil. Ilpasuno cnoocenus eeposmuocmei. Cnyuatinvii evioop. IIpeo-
cmaeneHue dIKcnepumenma 6 gude oepesa. Hezasucumole coovimus. Ymnoowcenue eepossmmocmet He-
3asucumuvlx coovimuil. [locredosamenvhvie Hezagucumvle ucnvimanus. IlpencraBneHne o He3aBUCH-
MBIX COOBITUSIX B )KM3HHU.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymuooicenus, nepecmanosku, pakmopuan yucia. Couemanusi u uucio covemanuu. Pop-
myna yucaa covemanuti. Tpeyeonvrux Ilackans. Onvimol ¢ 60ALUUM YUCTIOM PABHOBO3MONCHBIX Djle-
MeHmapHulx cobvimutl. Bvluucienue eeposmuocmetl 8 ONbIMax ¢ NpumMeHeHuem KOMOUHAMOPHBIX
Gopmyn. Ucnvimanus Bepnyninu. Ycnex u neyoaua. Beposmnocmu cobvimuii 6 cepuu ucnvimanuii
bepuynnu.

Cnyuaiinvle genuuunsl

3nakomcmeo co cyyaiHvIMuy 8eIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHBIX CTIYYAIHbIX 8EIUYUH.
Pacnpeoenenue eeposmnocmeii. Mamemamuueckoe oorcudanue. Ceoticmea Mamemamuiecko2o
oorcuoanus. Ilonamue o 3axone donvuiux uucen. Usmepenue eeposmuocmei. Ilpumenenue 3axona
OONLIUUX YUCET 8 COYUOTIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0DecneyeHuy Oe30NaAcHOCmU Hace-
JIEHUS 8 UPE36bIYAUHBIX CUMYAYUSIX.

I'eomerpus
I'eomempuueckue guzypui
@Durypsl B reoMeTpHU U B OKPY:KaloleM Mupe
['eomerpuueckas purypa. @opMupoBaHue NpeACTaBICHUI 0 METAPEAMETHOM HOHATUH «pUTypay.
Touka, IMHUA, OTPE30K, NpsAMasd, Iy, JOMaHas, INIOCKOCTb, YToJl, OMCCEKTpHUCa yIJla U €€ CBOMCTBA,
BU/IbI YTJI0B, MHOTOYT'OJIbHUKH, KPYT.
OceBast cuMMeTpHsi reoMeTpruieckux Guryp. LleHTpanbHas cuMMeTpusi TeOMETpUYECKUX QUTyp.
MHOroyroJbHuKHu
MHOroyroiapHUK, €ro 3JIEMEHTBI M €ro CBOWCTBa. Pacrno3HaBaHWe HEKOTOPBIX MHOI'OYTOJIbHUKOB.
Buinyxnvie u negvinykivie Mmuo2oy2onvHuku. 1IpaBuibHble MHOTOYTOJIbHUKU.
Tpeyronbauku. Beicota, Meauana, OuccekTpuca, CpeHss JUHUS TPEYroiabHUKA. PaBHOOEApEHHBIH
TPEYTrOJbHUK, €0 CBOMCTBA U NIPU3HAKU. PaBHOCTOPOHHUI TpeyronbHUK. [IpsiMoyronbHbli, ocTpo-
YTOJIbHBIM, TYIIOYTOJIbHBIN TPEYTOJIBHUKNA. BHEIHNE yIiIbl TpeyroibHUKa. HepaBeHCTBO Tpeyrosb-
HUKA.
YerbipexyronpHuki. [lapannenorpamMm, poMO, MpsSMOYTOJIbHUK, KBapaT, Tpanenus, paBHoOeApeH-
Has Tparnenus. CBONCTBa U NPU3HAKU NapajjiesorpaMmma, poMo6a, IpsMOyrobHUKa, KBaApaTa.
OKpYyKHOCTB, KPYI
OKpy’>KHOCTb, KPYT, UX DJIEMEHTBI U CBOWCTBA; LIEHTPAJIbHBIE U BIMCAaHHbIE yribl. KacaTenbHas u
cexywasi K OKpY’KHOCTH, UX cgouicmea. BiMCaHHbIE N ONIMCAaHHBIE OKPYKHOCTH ISl TPEYTOJIbHUKOB,
Yemuvipexy201bHUKO8, NPAGUILHBIX MHO20Y20IbHUKOE.
I'eomeTpuueckmne purypsli B npocTpancTse (00beMHbIE TeJia)
MHnozozpannuk u e2o 2nemenmul. Hazeanus MHO202PAHHUKOG C PA3HLIM NONOJNACEHUEM U KOTuYe-
cmeom epaneti. 1lepBryHbIe IPE/ICTABICHMS O TUPAMU/JIE, MapalieNenunee, npusme, chepe, mape,
LUIUHAPE, KOHYCE, UX JJIEMEHTaX U MPOCTEHIINX CBONCTBAX.
Omnowenusn
PasencrBo puryp
CBoiicTBa paBHBIX TPEYrOJBHUKOB. I[pr3HaKku paBeHCTBA TPEYTOJIBHUKOB.
ITapajuieqbHOCTH NPSIMBIX
[Tpu3Haky U CBOMCTBA MapaIeNbHBIX NPSIMBIX. AKcuoma napannenviocmu Eexnuoa. Teopema ®a-
zeca.
IlepnieHauKyAsIpHbIE IPSAMBbIE
ITpsimoii yron. Ilepnenaukynsp k npssmoil. Haknonnas, npoekuus. CepeIMHHBIN NEPIEHANKYISAP K
otpesky. Ceoticmea u npusHaxu nepneHoOuKyIApHOCHU.
Ilooobue
IIponopyuonanvusie ompesxu, nooooue gueyp. Illooobusie mpeyeonrvnuxu. Ipusnaxu noooous.



B3anMHoe pacnosio:keHue mpsiMoi U OKPYKHOCTH, 08X OKPYICHOCHEU.

Hzmepenus u epluucienus

Beanunnbl

[Tousitue Bennunnkbl. Jyinna. 3mepenue nivnabl. EnuHunbl usmMepenus JiuHel. Bennunna yria. ['pa-
JlyCHas Mepa yria.

[TonsiTHe O TUTOIIAAM TUIOCKOM (UTYpPHI M €€ cBolicTBax. M3Mepenue miomaneid. EnquHuibl nsmepe-
HUS TJIOIATH.

[TpencraBienue 06 oobeMe u ero cBoicTBax. Mi3mepenue oobema. Exunuiibl usmepenus 00beMoB.
HN3mepeHus u BIYMCICHUS

WHCTpyMEHTBI ISl ©3BMEPEHUI 1 TOCTPOSHUI; N3MEPEHHE U BEIUKCIICHHE YTIIOB, JJIMH (PacCTOSHUI),
wionianei. Tpuronomerpudeckre GyHKIMHA OCTPOTO YIIIa B MPSMOYTOJIBHOM TpeyrojabHuKe 1puco-
HoMempudecKkue YyHKyuu myno2o yaia. Belauciienre 3J1eMeHTOB TPEYTOJIbHUKOB C UCIIOJIb30BAHUEM
TPUTOHOMETPUYECKUX COOTHOLICHUH. DOPMYJIbI TIIOMIAAN TPEYTOJIbHUKA, IMapauiesiorpaMMa U €ro
YaCTHBIX BUJOB, (DOPMYIIBI JUIMHBI OKPY>KHOCTH U IUIOIIau Kpyra. CpaBHEHUE U BBIUMCICHHE TLJIO0-
maneit. Teopema [Mucdaropa. Teopema cunycos. Teopema Kocunycos.

Paccrosinus

Paccrostare Mexay Toukamu. PaccTosiHue OT TOUKH 10 IPSIMO. Paccmosinue medcoy gueypamu.
T'eomempuueckue nocmpoenusn

['eoMeTpuyeckue MOCTPOCHUS ISl UUTIOCTPALIMA CBOMCTB T€OMETPUUECKUX PUTYD.

WNHCcTpyMeHTBI U1l TIOCTPOCHUI: LIUPKYJb, IMHEWKA, YTOJIbHUK. [Ipocmetiuiue nocmpoenus yupy-
JleM U TUHetKOoU: nocmpoenue OUCCeKmpucsl yaa, nepneHOuKyIApa K npsamou, yaid, pagHo20 Oam-
HOMY,

Ilocmpoenue mpey201bHUKO8 NO MpeM CMOPOHAM, 08YM CHOPOHAM U YTy MeXCcOy HUMU, CIMOPOHE U
08YM NPUNLEAHCAUUM K Hell Y2IaM.

enenue ompeska 6 0aHHOM OMHOWEHUU.

T'eomempuueckue npeoobpazosanusn

IIpeoGpazoBanusn

[Tonstue mpeobpazoBanus. [lpencraBienrue o MeTanpeIMETHOM MOHITUU «IIpeoOpa3oBanue». [lo-
oodue.

JIBMsKeHust

OceBas 1 LeHTpaJIbHAsi CHMMETPHUS, H08OpOmM U napaiieibHulil nepenoc. Kombunayuu osusicenutl Ha
NJIOCKOCMU U UX C8OLICTNEA.

Bexkmopul u koopounamet na niockocmu

BekTops!

[TonsiTue BekTOpa, NEWCTBUSI HAJl BEKTOPAMH, HCTIOJIB30BaHUE BEKTOPOB B (DU3UKE, PA3I0HCEHUE BEK-
mopa Ha cocmasiauue, CKaiapHoe npousseoeHue.

Koopaunarsi

OCHOBHBIE TIOHSITHS, KOOPOUHAMbL 8eKMOPA, paccmosnue medxncoy moukamu. Koopounamoel cepe-
Ounbl ompeska. ¥Ypasnenus gueyp.

Ilpumenenue 6exkmopog u KOOpOUHaAm 05 peuieHuss NPOCMeNUUx 2eoMempuyecKux 3a0ay.

Uctopus mateMatnku

Bosnuknogenue mamemamuxu Kax Hayku, smanel ee pazsumus. OcHogHble pazoebl MamemMamuKu.
Buvloarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.

beckoneunocmo mnoscecmsa npocmuix uucen. Yucna u onunvl ompesxkos. Payuonanvhuvie uucna. Io-
mpebHocms 8 uppayuonanvusix yuciax. Llxkona Iugazopa

3apooicoenue ancebpol 6 Heopax apupmemuru. An-Xopesmu. Posxcoenue 6ykeennou cumsonuxu. I1.
®Depma, . Buem, P. [{exapm. HUcmopus éonpoca o Haxoxcoenuu Gopmyn Kopueul aneedpauyeckux
ypasHenuii cmenereti, bonvuiux yemoipex. H. Tapmanws, [owc. Kapoano, HX. Abens, 3. I'anya.
llosasnenue memooa Koopouram, nO360AIOUE20 NEPEBOOUMb ceoMempuUYecKue 00beKmol HA A3bIK
aneeopwi. Ilosenenue epaguros hynxyuu. P. [lexapm, [1. @epma. [Ipumepsl paznuunwix cucmem Ko-
opouHam.



3adaua Jleonapoo [luzanckozo (Qubonauyu) o kpoaruxax, yucia Pubonauuu. 3adava o waxmamuou
docke. Cxo0umocmyb 2eoMempuieckoll npozpeccuu.

Hcmoxu meopuu eepossmuocmeti: cmpaxogoe oeno, azapmusie uepsl. 1. @epma, b.Ilackanw, A. bBep-
nyanu, A.H.Koamoeopos.

Om 3emnedenusn k eeomempuu. Ilughazop u eco wxona. @anec, Apxumed. Ilnamon u Apucmomens.
Ilocmpoenue npasunvrbix MHo20y201bHUKO08. Tpuccexkyus yena. Keaopamypa kpyea. Yoeoenue kyoa.
Hcmopus yucna w. 3onomoe ceuenue. «Hauanay Eexiuoa. JI Dinep, H.U.Jlobauesckuii. Hcmopus
nAMO20 NOCMynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUPQ.

Acmponomust u eeomempus. Ymo u xax y3uanu Anaxcaeop, pamocgen u Apucmapx o pasmepax
Jhynet, 3emau u Coanya. Paccmosanus om 3emau oo Jlynot u Connya. Mzmepenue paccmosnus om
3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu. JI. Dunep. H.U. Jlobauesckuii, 11.J1. Hebviues,
C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u HagueayKux HayK, pa3eu-
mue poccuiickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu.

Kaﬂeﬂnapno - TEMAaTHICCKOC IIJITAHUPOBaHHUE.

MareMaTHKa. 5 KJjace
5 gacoB B Henemro, Bcero 170 yacos;

Homep Coaep:xanue yueOHOro MaTepuaJia Kouan4yecTBo
naparpadga 4acoB
I'nasa 1 20
HarypajbHble ynciia

1 Psn HatypanbHbBIX Uncen 2

2 udpsl. ecaTuuHas 3anMCh HATYPaIbHBIX YHCENT 3

3 OTtpesok 4

4 ITnockocts. IIpsamas. Jlya 3

5 lkana. KoopauHaTHbIN 1y4 3

6 CpaBHeHHE HATYypaTbHBIX YHCET 3
IToBTOpeHue u cucremarusanus yueOHOro MmaTepuana 1
KontponsHas padora Ne 1 1

I'naea 2 33

Ci1o:keHHe U BBIYNTAHHE HATYPAJbHBIX YHCET

7 CroxeHne HaTypalbHbIX ynce. CBOMCTBA CIIOXKEHUS 4

8 Borunranue HaTypalbHBIX YHCEN 5

9 YucnoBsle U OykBEHHbIE BbIpaxeHus. DopMyiibl 3
Kontponbras padota No 2 1

10 VYpaBHeHHE 3
11 Yron. O6o3HaueHuE yIIIOB 2




Homep Coaepxxanue yueOHOIro MaTepuasa KonuyectBo
naparpada 4yacoB
12 Bunel yrinos. U3mepenue yrios 5
13 MHuoroyronsHukH. PaBHbIe QUTypHI 2
14 TpeyroabHUK U €T0 BUIBI 3
15 [IpsimoyronpHUK. OCh CUMMETPUH (PUTYPBI 3
[ToBTOpEeHME U cucTemMaTu3alys yueOHOro MaTepuaa 1
KontponbHas padota Ne 3 1
I'naga 3 37
YMHOXKeHHE U Je/ieHHe HATYPAJIbHbBIX YHCel

16 YMHOxkeHue. llepemMecTuTeNbHOE CBOMCTBO YMHOKEHHUS 4
17 CoueraTenbHOE U paclpeIeTUTEIHHOE CBOMCTBA YMHOXKEHUS 3
18 Jeneuue 7
19 JleneHue ¢ ocTaTKOM 3
20 CrereHb gncia 2
Konrponbnas padora Ne 4 1

21 [Lnomane. [1nomaas npsAMOYTroJbHUKA 4
22 [IpssmoyronbHbli napamuienenunes. [lupamuna 3
23 O06BEM PSIMOYTOJIBHOTO Tapaslieenunena 4
24 KombunaTtopasle 3an1aun 3
[ToBTOpeHue u cucremaruszanus yaeOHOTo MaTepuaia 2
KontpomnbHas pabora Ne 5 1
I'naea 4 18

OObIKHOBEHHBIE IPOOH
25 [TonsiTHE OOBIKHOBEHHOM IPOOH 5
26 [IpaBuibHbIE U HenpaBWIIbHBIE IpoOou. CpaBHEHKE Apo0eit 3
27 CrnosxeHue 1 BIYUTaHUE APOOE ¢ OMMHAKOBBIMU 3HAMEHATEISIMH 2
28 JlpoOu U feneHue HaTypaibHbIX YHCEI 1
29 CwMmenanHble yncia 3)
[ToBTOpeHue u cucremarusanus yueOHOro MaTepuana 1
KontponbHas padora Ne 6 1
I'nasa 5 48
JecaTH4HbIE 1POOH

30 [IpencraBnenne o JECATUIHBIX APOOSIX 4
31 CpaBHeHUE IeCATUYHBIX JIpoOeit 3
32 Oxpyrnenune uncen. [Ipukunku 3
33 Crno>xeHue ¥ BRIYMTAHUE JECATUIHBIX Ipo0eit 6




Homep Coaepxxanue yueOHOIro MaTepuasa KonuyectBo
naparpada 4yacoB

KonTponbnas padorta Ne 7 1
34 YMHOXEHUE JECATUIHBIX APOoOei 7
35 Jlenenne necaTUUHBIX IpoOei 9
KonrponsHast padora Ne 8 1
36 Cpennee apudmernyeckoe. CpegHee 3HaUYCHUE BETUIMHBI 3
37 [IponienTrl. Haxosx1eHWe MPOIIEHTOB OT YKCIIa 4
38 Haxoxaenue uncia mo ero npoueHTam 4
[ToBTOpeHue u crucremaru3anus y4eOHOTO MaTepuraia 2
Kontponbnas padorta Ne 9 1
IloBTOpEeHUE U cUcTeMATH3AIUSA Y4eOHOT0 MaTepuaia 14
YnpaxHeHus 71 MOBTOPEHUs Kypca S Kiiacca 13
Kontponbnas padorta Ne 10 1

Maremartuka. 6 kiacc

5 yacoB B Hexemro, Bcero 170 gacos.
Homep Coneprkanue y4eOHOro MaTepuaa KoauuecTBo
naparpada 4acoB
I'nasa 1 17
JeIMMOCTh HATYPAJIbHBIX YHCEJI
1 Jennrenu u KpaTHbIE 2
2 [Tpusnaku genumocTr Ha 10, Ha 5 w1 HA 2 3
3 [Tpu3naku genmumocTy Ha 9 1 Ha 3 3
4 ITpocTele u cocTaBHBIE UUCIIa 2
5 HawnOomnbmmuii o0IIni JeTUTEID 3
6 Haumensiiee o0mee kpaTHoe 3
Konrponbnas padora Ne 1 1
TI'nasa 2 38
OO0bIKHOBEHHBIE IPOOH

7 OcHOBHOE CBOWCTBO Jpodu 2
8 Coxkparienne apooei 3
9 [TpuBenenue apodeii k 00eMy 3HamMeHareno. CpaBHEHHE Apooeit 4
10 CrnosxeHue U BBIYUTaHHUE JPOOeit 5
KonTponbnas padora Ne 2 1
11 YMHO)eHue apobeit 5
12 Haxoxaenne npobu oT uncia 3




Homep Coaepxxanue yqyeOHOIro MaTepuasa KonuyectBo
naparpada 4yacoB

Konrtpomnsnas padora Ne 3 1

13 B3aumHo oOpaTHBIC uncna 1
14 Henenue npobeii 5
15 Haxosxaenre ymnciia mo 3Ha4€HUIo ero aApodu 3
16 [TpeoOpazoBaHre OOBIKHOBEHHBIX IPOOEH B IECATUIHBIE 1
17 beckoHeuHbIe IEPUOINYECKHE IECATUYHBIC TpoOH 1
18 Hecaruunoe npuOiamkeHne 0ObIKHOBEHHOH 1pooH 2
KonTponbnas padora Ne 4 1

I'naga 3 28

OTHoOWIEeHNs ¥ MPONOPLUHHU

19 OtHomEeHUs 2
20 [Tpomopruun 5
21 [IporieHTHOE OTHOIICHHE JABYX YHCENT 3
KonTponbnas padora Ne 5 1

22 [IpsiMast 1 0OpaTHas MPONOPIMOHATBHBIC 3aBUCUMOCTH 2
23 JleneHue unciaa B JaHHOM OTHOIICHUH 2
24 OKpy’>KHOCTb U KpyT 2
25 Jnuna oxpyxHoctu. [Inomans kpyra 3
26 [{ununnp, KOHYC, Map 1
27 Juarpammsl 3
28 Crnyyvaiinble coObITHS. BeposTHOCTB CilyuailHOro coObITHS 3
KonTponbnas padota Ne 6 1

I'naBa 4 72

PanuoHanbHbIe YHCJIA U 1eCTBUA HAJ HUMH

29 [TonoxurenbHbIE M OTPULIATENbHBIE YHCTIA 2
30 KoopaunarHas npsimast 3
31 Ienbie uncna. ParmoHabHBIC YKCIIA 2
32 Monynb gncna 3
33 CpaBHeHue uncen 4
KonTponbnas padota Ne 7 1

34 CrnoxeHre palnoOHATBHBIX THCET 4
35 CBolicTBa CII0KEHHS pallMOHAIBHBIX YUCEIl 2
36 BrlunTanue panmoHalIbHBIX YHCEI 5
KonTponbhast paborta Ne 8 1




Homep Coaepxxanue yqyeOHOIro MaTepuasa KonuyectBo
naparpada 4yacoB
37 YMHOXEHHE pallMOHAIBHBIX YUCEI 4
38 CBoiicTBa yMHOKEHHSI pallMOHATBHBIX YHCE
39 Koaddumuenr. 5
PacnpenenurenbHOE CBOHCTBO YMHOKEHHS
40 Jlenenue paiMoOHaIbHBIX YUCEI 4
Kontponbnas padora Ne 9 1
41 Pemenue ypaBHeHuit )
42 Pemenue 3amay ¢ moMoInp0 ypaBHEHUH 6
KonTtponbnas padota Ne 10 1
43 [leprieHIUKYIIIPHBIE TIPSIMBIE 3
44 OceBas ¥ LICHTpaJIbHAsI CHMMETPUHU 3
45 [TapannenbHbIe IpSMbIC 2
46 KoopauHatHas mI10CKOCTh 4
47 I'padpuxu 3
Kontponbnas padora Ne 11 1
IloBTOpEeHue U cucTeMaTH3anus y4eOHOro MaTepuasa 15
YopakHeHus AJi1 NOBTOPeHUsI Kypca 6 Kiacca 14
KontponbHas padota Ne 12 1
Auredpa. 7 kiaacc
3 yaca B Hemenro, Bcero 102 daca.
Homep Copep:xxanue yued0HOTo KoanuectBo
naparpada MaTepuasa 4acoB
I'naga 1 15
JIuHeliHOE YpaBHEHHE C OTHOM NepeMeHHOoM
1 Beenenmue B anredpy 3
2 JIuneliHOEe ypaBHEHHE C OJHOU IIEPEMEHHON 5
3 Pemenue 3a1au ¢ moMouIb10 ypaBHEHUH 5
[ToBTOpEHME M cHCcTEMAaTH3alUs YIeOHOTO MaTeprasa 1
Konrtponbnas padora Ne 1 1
I'naga 2 52
Lesbie BbIpakeHUs
4 ToxecTBeHHO paBHBIE BhIpaXKeHUs. ToxIecTBa 2
CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeIeM 3




Homep Coaepixanue yueOHOTo KonuyectBo
naparpada MaTepuaa 4yacos
6 CBoiicTBa CTENIEHU C HATYPAJIbHBIM ITOKa3aTelIeM 3
7 OnHOYIEHB] 2
8 MHoro4IeHbI 1
9 CroxeHue ¥ BBIUYUTaHUE MHOTOUJICHOB 3
Kontponbnas padora No 2 1
10 YMHOXEeHHE OJJHOWJICHa HA MHOTOWIECH 4
11 YMHOKEHME MHOTOWJIEHA HA MHOTOYJIEH 4
12 PasiioxeHre MHOTOWIEHOB Ha MHOKUTENN. BrlHECEHNE 00IIero 3
MHOXHTEJIS 32 CKOOKH
13 Pa3nosxeHrne MHOTOUJICHOB HA MHOXKUTENU. MeToA rpynIupOBKH 3
KonTponbnas padorta Ne 3 1
14 IIpou3sBeneHne pa3HOCTU U CYMMBI IBYX BBIPAKEHUU 3
15 Pa3zHoCTh KBagpaToOB ABYX BBIpAKEHUMN 2
16 KBazpat cymMmmbl 1 KBaJpat pa3HOCTH JBYX BBIPAKCHHIA 4
17 [IpeoOpa3zoBanre MHOTOUJIEHA B KBAAPAT CYMMBI HJIM PA3HOCTH 3
JIBYX BBIpAQXEHUMI
KonTponbnas padora Ne 4 1
18 CymMmMa U pa3HOCTb KyOOB JIBYX BBIPAyKEHUIN
19 [IpuMeHeHne pa3TuYHBIX CIIOCOOOB Pa3JIOKEHUS MHOTOUYJICHA HA 4
MHOKUTEITH
[ToBTOpEeHME U cucTeMaTU3alys y4eOHOTro MaTepuaa 2
Konrpomnsnas padora Ne 5 1
I'naga 3 12
DyHKIUHA
20 Cas3u Mexly BenmnunHamMu. OyHKIUS 2
21 Crioco0b1 3a1aHust PYHKITUH 2
22 I'paduk pyHkunn 2
23 Jluneitnas @ynkuus, e€ rpaguku cBoiicTBa 4
[ToBTOpEHHE 1
U CHCTeMAaTU3alUs
yueOHOro Marepuasna
Konrponsnas padora Ne 6 1
I'nasa 4 20
CucreMbl INHEHHBIX YPABHEHHT ¢ IBYMSI epeMeHHBIMHU
24 YpaBHEHUS ¢ IBYMsI IEPEMEHHBIMU 3
25 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpauK 3




Homep Coaepixanue yueOHOTo KonuyectBo
naparpadga MaTrepuaia 4acoB
26 CucteMbl ypaBHEHHI ¢ AByMs iepeMeHHbIMU. [ paduueckuii me- 3
TOJI PELIEHUsI CUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUH C IByMsI Ilepe-
MEHHBIMH
27 Pemienue cucteM JTMHEHHBIX YPaBHEHUH METOAOM M1OICTaHOBKH 2
28 Pemenue cucreM JIMHENHBIX ypaBHEHUI METOI0M CIIOKEHHUS 3
29 Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM JIMHEHHBIX ypaBHEHUH 4
[ToBTOpenue u cucremaru3anus yaeOHOro Marepuaia 1
Konrponsnas padora Ne 7 1
IToBTOpPeHHUE U ccTEeMATH3AMS Y4eOHOT0 MaTepuaJia 3
VYnpaxHeHus A7 IOBTOPEHUs Kypca 7 Kiacca 2
Wrorosas koHTpoJibHas paboTa 1
Aunreopa. 8 kiacc
3 yaca B Henento, Bcero 102 yaca.
Homep Conep:xanue yueOHOro KoimnuecTBo
naparpada MarTepuaJa 4yacos
T'nasa 1 14
PanuoHabHbIE BBIPAKEHUS
1 PanmonansHbie 1poou 2
2 OCHOBHOE CBOWCTBO pallMOHAILHON POOH 3
3 CrnoxeHue ¥ BBIYUTaHUE PALMOHATBHBIX APOOEH ¢ OJJMHAKOBBIMU 3
3HAMEHATEeIISIMH
4 CrnoxeHue ¥ BBIYUTAaHUE PALIMOHATBHBIX APOOEi ¢ pa3HBIMH 3HA- 6
MEHATEeISIMA
Konrponbnas padora Ne 1
5 YMHOXEHHE U JielieHUe pallnoHaIbHbBIX ApoOeil. Bo3BeneHue pa- 4
[IMOHAIBHOM IPOOU B CTETICHD
6 ToxnecTBeHHbIe TPeoOpa30BaHUs PALMOHATIBHBIX BBIPAKEHHUH 7
KonTponbnas padora Ne 2 1
7 PaBHOCWIBHBIE ypaBHEHUS. PallnoHaNbHBIE YpABHEHUS 3
8 CreneHb ¢ 1eTBIM OTPULIATEILHBIM TOKa3aTeIeM 4
9 CBoiicTBa CTENEHH C LEJIBIM [TOKa3aTeIeM 5
10 kK . 4
OyHKIuA Y = X u e€ rpadux
KonTponbhas padora Ne 3 1
I'nasa 2 25




Homep Coaepixanue yueOHOTo KonuyectBo
naparpada MaTepuaa 4yacos
KBagparubie kopHu. /leiicTBUTeIbHbIC YHCJIA
11 ®ynkmus Y = X° 1 eé rpaduk 3
12 KBaapartueie kopHH. ApudMeTHYeCKUd KBaAPAaTHBIN KOPEHB 3
13 MHOK€eCTBO H €T0 AJIEMEHTHI 2
14 [ToamHO)ecTBO. Onepaiuy HaJ MHOKECTBAaMHU 2
15 YucnoBble MHOXKECTBA 2
16 CoiicTBa apu()METHUECKOTO KBaIPaTHOTO KOPHS 4
17 ToxxecTBeHHBIC TPEOOpPa30BaHMS BHIPAKEHUMN, COIEpKa- 5
mux [KBaJgpaTHble KOPHU
18 OyHKUIU Y = N rpadux 3
Kontponbnas padora Ne 4 1
I'naga 3 26
KBaapatHbie ypaBHeHHs
19 KBanparnble ypaBHeHUs. PellieHue HEMONMHBIX KBaIpaTHBIX YpaB- 3
HEHUU
20 dopmyna KOpHEH KBaIpaTHOTO ypaBHEHUS 4
21 Teopema Buera 3
KonTponbnas padora Ne 5 1
22 KBanpatHslii TpéxuiieH 3
23 Pemennie ypaBHeHU, KOTOpBIE CBOJATCSA K KBaJIpaTHBIM ypaBHe- 5
HUSM
24 PanmonansHbie ypaBHEHUS Kak MAaTeMaTUYECKUE MOJIENN Pealb- 6
HBIX CUTYyalun
KonTponbnas padora Ne 6 1
IloBTOpEeHUe U cucTeMaTH3aLUA Y4eOHOT0 MaTepuaia 7
YnpakHeHus A TOBTOpPEHUS Kypca § Kinacca 6
KonTponbhas padora Ne 7 1
Auredpa. 9 kiace
3 gaca B Heneno, Bcero 102 gaca.
Homep Coaepixanue yueOHOTo KonuyectBo
naparpaga | maTtepuaia 4acoB
I'naga 1 20
HepaBencrBa
1 UucnoBble HEPABEHCTBA 3
2 OCHOBHBIE CBOWMCTBA YHCIIOBBIX HEPABCHCTB 2




Homep Coaepixanue yueOHOT0 KonuyectBo
naparpaga | MmaTepuaia 4acoB
3 CroxeHne 1 yMHO)KEHUE YUCIIOBBIX HepaBeHCTB. OLeHUBaHNE 3
3HAYCHUS BBIPAKECHUS
4 HepaseHnctBa ¢ 01HOI niepeMeHHON 1
Pemrenne HepaBeHCTB ¢ 0HO TepeMeHHON. YucaoBbIe pome- 5
KYTKH
6 CucTteMbl TMHEUHBIX HEPABEHCTB C OJHON MEPEMEHHOMN 5
Kontponbras padora Ne 1 1
I'naga 2 38
KBaaparuunas pyHkumst
7 [ToBTOpEHUE U pacHIMpeHne CBeICHUH 0 PYHKITUH 3
8 CaoiicTBa pyHKINU 3
9 Kak noctpouTts rpaduk ¢yukiuu Y = kf(X), ecnu ussecren rpa- 3
¢buk ¢pyuknuun y = f(X)
10 Kak noctpouts rpaduxu ¢pyukiwmii y = f(X) + b 4
uy = f(x + a), ecnu uzBecten rpaduk Gpyukipn y = f(X)
11 KBangparuunas ¢pynkuus, e€ rpaguk u cBOcTBa 6
Kontponbnas padota Ne 2 1
12 Pemrenue kBasipaTHBIX HEPABEHCTB 6
13 CucreMsbl ypaBHEHUH C IBYMSI IEPEMEHHBIMU 6
14 Pemienue 3a1a4 ¢ IOMOIIBIO CHCTEM YPaBHEHUI BTOPOM cTeneHn 5
Kontponbnas padota Ne 3 1
I'nasa 3 20
DJiIeMeHThI NPUKJIAIHONH MAaTEeMATHKH
15 MatemaTtnueckoe MOJICITUPOBAHKE 3
16 IIpouieHTHBIE pacuéThl 3
17 [TpubnuxEHHBIE BEIUMCIICHUS 2
18 OcHoBHbIE paBUIa KOMOMHATOPUKU 3
19 YacTtoTa ¥ BEpOATHOCTh CIy4alHOT0 COOBITUS 2
20 Kitaccuueckoe ornpeneneHue BEposSTHOCTU 3
21 HauanbHbIe CBEJICHNS O CTATHCTHKE 3
Kontponbnas padota Ne 4 1
I'nasa 4 17
YucJioBbIE MOCJIE10BATETbHOCTH
22 YucnoBble NOCIEI0BATEIBHOCTH
23 Apudmernueckas Iporpeccust 4
24 CymMma N nepBbIX YWIEHOB apu(PMETUUYECKOM nporpeccun




Homep Coaepixanue yueOHOT0 KonuyectBo
naparpaga | MmaTepuaia 4acoB
25 I'eomerpuueckas nmporpeccus 3
26 CyMMa N IepBBIX WICHOB I€OMETPUUYECKON MTPOTPECCUU 2
27 CymMa 6eCKOHEUHOU T€OMETPHUECKON IPOTPECCUH, Y KOTOPOH | 2
ql<1
KonTponbnas padora Ne 5 1
IToBTOpPEeHHUE U cHcTEeMATH3AMS Y4eOHOT0 MaTepuaJia 7
VYnpaxkHeHus 171 IOBTOpeHus Kypca 9 kiacca 6
Konrponsnas padora Ne 6 1
I'eomeTpus. 7 kiacc
2 yaca B HeJIeNII0, Bcero 68 yacos.
Homep Conep:xanue yuedHOI0o KoanuectBo
naparpaga MaTepuaja 4acoB
I'naga 1 15
IIpocreiimme reomerpuveckne Gurypsl U X CBOCTBA
1 Touku u npsMblie 2
2 OTpe3ok u ero JiMHa 3
3 Jlyu. Yron. Usmepenue yrios 3
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 3
5 [lepnenquKkynspHbIe IPSAMBIE 1
6 AKCHOMBI 1
[ToBTOpeHMe U cuctemMaTu3anus yieOHOro MaTepuaia 1
Kontponbnas padora Ne 1 1
I'naga 2 18
TpeyroabHuKH

7 PaBHbIe TpeyroiabHUKH. BeicoTa, Menana, buccekTpuca Tpe- 2

yroJIbHUKA
8 [lepBslii 1 BTOpPOI MPU3HAKU PAaBEHCTBA TPEYTOJbHUKOB 3)
9 PaBHOOEIpEHHBII TPEYroJBHUK U €r0 CBOWCTBA 4
10 [Ipu3Haku paBHOOEAPEHHOTO TPEYrOJIbHUKA 2
11 Tpertnii npru3HaK paBeHCTBA TPEYTOJIBHUKOB 2
12 Teopemsl 1
[ToBTOpEeHME U crucTemMaTH3anus y4eOHOTo MaTepraia 1
Kontponbras padota Ne 2 1
I'nasa 3 16

IMapanueabHbie npsvMbie. CyMMa yIJIOB TPeyroJIbHUKA




Homep Copepxanue yueOHOTO KonuyectBo
naparpada MaTepuaJa 4yacos
13 [TapannensHbie IpsMbIe 1
14 [Ipu3Haky napayieIbHOCTH MPSMBIX 2
15 CaolicTBa napauienbHbIX MPSIMBIX 3
16 CyMMa yrIioB TpeyroJbHUKA 4
17 [IpssMOYTONBHBIN TPEYTOTHHUK 2
18 CBolicTBa IPSMOYTOJBHOTO TPEYTOJbHUKA 2
KonrtponsHas padora Ne 3 1
I'nasa 4 16
OxpyskHOCTb M KpYT. ['eomeTpryeckue mocrpoeHust
19 ['eomerpuueckoe mecto Touek. OKpYKHOCTb U KPyT' 2
20 Hexkotopsie cBoiicTBa okpyxkHOCTH. KacarenbHasi K OKpY:KHOCTH 3
21 OnucaHHas ¥ BIMCAaHHAS OKPYKHOCTH TPEYrOJIbHUKA 3
22 3aga4u Ha TOCTPOCHUE 3
23 MeTtoa reoMeTpuYecKuX MECT TOYEK B 3a7jauax Ha MOCTPOCHHE 3
[ToBTOpeHue u cucremMaru3anus yueOHOro MaTepuaia 1
KonTponbnas padorta Ne 4 1
O0001meHne U cHCTEeMATU3AUA 3HAHUH y4alIuxcs 5
YnpaxHeHus 1715 MOBTOPEHUs Kypca 7 Kiiacca 4
KonTponbnas padorta Ne 5 1
I'eomerpus. 8 knacc
2 yaca B HeJIeNI0, Bcero 68 4acos.
Homep Coaep:xanue yueOHOTo KonnuectBo
naparpada MaTepuaJja 4acoB
I'nasa 1 22
YeTbIpEéXyroJabHUKH

1 YeThIpEXYTrOIbHUK U €r0 JIEMEHTHI 2

2 [Tapannenorpamm. CBoiicTBa napauiesorpaMmma 2

3 [Tpu3naku mapamienorpaMmma 2

4 [IpssmoyronbHUK 2

5 Pom6 2

6 Keanpar 1

Kontponbras padora Ne 1 1

7 CpenHsist TMHUSA TPEyroJbHUKa 1

8 Tpamenus 4




Homep Coaepixanue yueOHOTo KonunuectBo
naparpada MaTepuaa 4acos
9 IlenTpanbHbIC U BIIMCAHHBIC YTIIBI 2
10 Bnmcanubie 1 onMcaHHbIE YETHIPEX YTObHUKH 2
Kontponbnas padora Ne 2 1
I'naga 2 16
IToxoOue TPEeyroJibHUKOB
11 Teopema @aneca. TeopeMa 0 TPONOPLIMOHAIBHBIX OTPE3KAX 6
12 [TonoOHbIE TPEYTrOJIBHUKH 1
13 [TepBrbIit mpu3HaK MO100US TPEYTOIHBHUKOB 5
14 Bropoii u TpeTuii npu3Haky 11o100Us TPEYroIbHUKOB 3
KonrtponsHas padora Ne 3 1
I'naga 3 14
Penienne npsiMmoyroJibHbIX TPEYroJibHHKOB

15 MeTtpuueckue COOTHOLICHHS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE 1
16 Teopema ITudaropa 5
Kontponbnas padora Ne 4 1
17 Tpuronomerpuyeckue GyHKIMHU OCTPOTO YIiia IPSIMOYTOJIb- 3

HOTO TPEYrOJbHHUKA
18 Pemenue npsMoyroiabHbIX TPEYroJbHUKOB 3
KonTponbnas padora Ne 5 1
I'naea 4 10

MHuoroyrojasHuku. [Liomaas MHOT0yroibHUKA
19 MHOroyrojabsHuKu 1
20 [ToHsATHE TIIOIIAIM MHOTOYTOJIbHUKA. [lommaas mpsmMoyrois- 1
HUKa

21 [Tnomane mapamienorpamma 2
22 [Tnomans TpeyroibpHUKa 2
23 [Inomane Tpanenuu 3
Kontponbnas padota Ne 6 1
IToBTOpeHUE U cucTEeMaTH3AIMSA Y4eOHOr0 MaTepuaJia 6
YnpakHeHus A TOBTOPEHUS Kypcea § Kinacca 5
Konrponsnas padora Ne 7 1

I'eomerpus. 9 knacce
2 gaca B HEJIEIII0, BCEro 68 4acoB.




Homep Copnepxanue yueOHOro KonunuectBo
naparpaga | MaTepuaJja 4acoB
I'naga 1 16
Peumrenue TpeyroibHUKOB
1 CuHyc, KOCHHYC, TAHT'€HC U KoTaHTreHc yriaa ot 0 1o 180 2
2 Teopema KOCHHYCOB 3
3 Teopema cuHyCOB 3
4 Pemenue TpeyroibHUKOB 3
5 DopMyiibl Ul HaX0XKJCHUS TUIOIIAN TPEYTroJbHUKA 4
Konrponbnas padora Ne 1 1
I'naga 2 8
IIpaBWiIBHBIE MHOTOYTOJbHUKH
6 IIpaBunbpHBIE MHOTOYTOJIBHUKY U UX CBOMCTBA 4
7 Jnuna okpyxHoctu. Ilmomans kpyra
KonTponbhas padora Ne 2 1
I'naga 3 11
JlekapTOBbI KOOPAMHATHI HA IVIOCKOCTH
8 Paccrositane Mex 1ty IByMs TOUYKaMH € 33JJaHHBIMUA KOOpINHA- 3
tamu. KoopinHaTsl cepeluHbl 0Tpe3Ka
9 VYpaBuenue Gpurypsl. Y paBHEHUE OKPYKHOCTH 3
10 VYpaBHeHUE MPSIMOI 2
11 YrnoBoi kKo3hPUIueHT npsiMoit 2
KonTponbnas padora Ne 3 1
I'nasa 4 12
BekTopsl
12 [TonsTHe BEKTOpA 2
13 Koopaunats! BekTopa 1
14 CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB 2
15 YMHOXeHHEe BEKTOpa Ha YHCIIO0 3
16 CkansipHOE MPOU3BENECHNUE BEKTOPOB 3
KonrtponsHas padora Ne 4 1
I'nasa 5 13
I'eomeTpnueckne npeodpa3oBaHus
17 JBuxenue (nepemenienne) ¢purypsl. [lapannensHsiii mepeHoc 4
18 OceBas u neHTpanpHas cuMmMmerpun. [loBopor 4
19 'omoretus. [logobue dpuryp 4
KonTponbnast pabora Ne 5 1
IMoBTOpeHUE U ccTeMATH3ANMS Y4eOHOT0 MaTepuaJia 8




Homep Copnepxanue yueOHOro KonunuectBo
naparpadga | MmaTepuaia 4acoB
YupakHeHus Ui TOBTOpEHHs Kypca 9 kiacc 7
Konrponsnas padora Ne 6 1




