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IliaHupyemMbie pe3yJbTaThbl

BrinyckHMK Hay4YuTCsl B 5-6 Kiaccax (11l HCIOJIb30BAHNS B
MOBCEIHEBHO KM3HH U 00eCcreYeHUsi BO3MOKHOCTH YCIEIHOTO MPOAOJIKEHUS
oOpa3zoBaHusi HA 0230BOM YPOBHe):

e OnepupoBath Ha 0a30BOM ypOBHE' IOHATUAMH: MHOXKECTBO, DIEMEHT
MHOYECTBA, IOJIMHOKECTBO, IPUHAIICKHOCTD;

® 33/1aBaTh MHOXECTBA MIEPEUUCIICHUEM UX JIEMEHTOB;

® HAXOJUTh TepeceyeHue, OObEIUHEHUE, TOJMHOKECTBO B IMPOCTEUIINX
CUTYyalUsX.

B noBceqHeBHOI dKM3HU M NIPU U3YyYE€HUH IPYTUX MPEAMETOB:

® PacIO3HABATh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yucaa

e OnepupoBaTh Ha 0A30BOM YpOBHE MOHATUSAMH: HATypadbHOE YUCIIO, LIEJI0E
YHCJIO0, OOBIKHOBEHHAS IPO0b, AECATUYHAS TPOOb, CMEIIAHHOE YHUCII0, PAIMOHAIEHOE
YUCJIO;

® IICII0JIb30BaTh CBOWMCTBA YMCEN W IpaBWiIa ACUCTBUI C pAlMOHAIBHBIMHU
YUCJIAMU TPY BBIOJIHEHUU BBIYMCIICHUT;

® YICTIOJIB30BAaTh MPU3HAKU JAeauMOcTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH
BBIYUCJICHUN U PEIICHUN HECIIOKHBIX 3a7a4;

® BEITIOJIHATH OKPYIJIEHUE PAlIMOHAIBHBIX YHUCEI B COOTBETCTBUU C MTPABUIIAMM;

® CpPaBHHUBATh PallMOHAJIbHBIC YUCIIA.

B noBceaqHeBHOI »KM3HU M MIPU U3YyYE€HUH APYTUX MPeIMETOB:

® OIICHUBATH PE3YJIbTAThl BEIUUCICHUN MPU PEIICHUH MPAKTUYECKUX 3a71a4;

® BLITIOJIHATH CPABHEHHUE YHUCEN B PEAIbHBIX CUTYaIIUSIX;

® COCTaBJISITh YUCJIOBBIE BBIPAKECHHS MPHU PEUICHUWU MPAKTUUYECKUX 3aJad U
3a/1a4y U3 JPYTruX y4eOHbIX MPEIMETOB.

CrarucTuka ¥ Teopusi BepoOsATHOCTEH

e [IpeacTaBnsaTh aHHBIC B BUJE TAOJIHI], TUArPAMM,

® YUTaTh MH(POPMAIIHIO, TPEACTABICHHYIO B BUJI€ TAOIUIIbI, AMATPAMMBI.

TexkcTOBBIC 321aYH

e PeliaTh HECJIOKHBIE CIOKETHBIE 3aJayd  Pa3HbIX THUIIOB HAa BCE
apupMeTHIECKUE JICHCTBUS;

® CTPOUTH MOJENb YCIOBUA 3a7aud (B BHJE TAaOJIUIbI, CXEMbI, PUCYHKA), B
KOTOpPOH JaHbl 3HAYEHUS JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJINYUH, C LIEJIBIO MOMCKA
peneHns 3a1a4u;

® OCYIIECTBIISITh CIIOCOO MOMCKA PEIICHUs 3a/layd, B KOTOPOM PacCy>KIEHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJISITh IJIaH PEUICHUS 3a]a4H;

® BBIJICIISATH ATAIlbl PEIICHUS 3a/1a4H;

1 3neck u ganee — pacmo3HaBaTh KOHKPETHBIE IPMMEPEI OOIIHMX MIOHATHIA [0 XapaKTEPHBIM IIPU3HAKAM, BBIIOJIHATE
JIEHCTBUS B COOTBETCTBHH C ONPEACICHAEM M IMIPOCTEHIIMMHU CBONCTBAMU MOHATHIA, KOHKPETH3HPOBATh MPHUMEPaMHU
o011Me TOHATHS.



® UHTEPIPETUPOBATh BBIYMCIUTENBHBIE PE3YJIbTAThl B 3aJaye, HCCIIEI0BaTh
IIOJIyYEHHOE PEIICHHE 3a1a4U;

® 3HaTh pa3jMuue CKOPOCTEW OOBEKTa B CTOSUYEH BOJAE, IPOTUB TEUEHUS U IO
TEYEHUIO PEKU;

e pelaTh 33J1a4M Ha HAX0XKICHHE YaCTH YHCIIA U YHCIIa IO €ro YacTu;

e peliaTh 3aJa4d pa3HbIX TUIIOB (Ha pabOTy, HAa NOKYNKH, Ha JBHKEHHUE),
CBS3BIBAIOLIUX TPU BEJIMUNHBI, BBIJIEIATH 3TH BEJIUYUHBI U OTHOLICHUS MEXKly HUMU;

® HAXOAUTh MPOLEHT OT YMCJIA, YMCJIO MO IPOLEHTY OT HEro, HaXOIUTh
NPOLIEHTHOE OTHOILIEHUE JIBYX YHCENI, HaXOJWUTh MPOLUEHTHOE CHWXEHHE WIH
MPOLIEHTHOE NOBBIILIEHNUE BETUYNHBL;

® pelaTh HECIOKHBIE JIOTHUYECKHUE 33a4l METOJOM PACCYKICHUM.

B noBceqHeBHOM KU3HH M NIPH U3YYE€HHHU APYTHX MPeIMETOB:

® BBIIBUTAaTh THUIIOTE3bl O BO3MOXXHBIX IPEACIIBHBIX 3HAYEHUAX HMCKOMBIX
BEJIMUMH B 3aj1aue (enaTh NPUKUIKY)

Harasimnas reomerpust

I'eomerpuueckue ¢purypsol

e OnepupoBaTh Ha 0a30BOM YPOBHE MNOHATHSAMU: (PUTypa, TOUKA, OTPE3OK,
npsiMasi, Jiyd, JIOMaHas, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK,
NPSIMOYTOJIBHUK U KBaJIpaT, OKPYKHOCTb M KPYT, MPSAMOYTOJIbHBIN Mapasuieenue],
KyO, map. M300paxaTe u3ydyaeMble QUIypbl OT PYKM M C MOMOILIBIO JUHEHKH
LUPKYJISL.

B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

e peniaTh MPAKTUUECKHUE 33]Ja4l C IPUMEHEHUEM MTPOCTEHIIINX CBOUCTB (QUTYD.

HN3mepeHusi M BBIYUCICHUS

® BLIMNOJHATh W3MEPEHHUE JUIMH, PACCTOSHUN, BEIUYUH YIJIOB, C IMOMOIIbIO
WHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

® BBIUUCIISATH MJIOMIAN IPSIMOYTOJIBHUKOB.

B noBceqHeBHOM KU3HH M IIPH U3YYECHHHU APYIHX NMPEAMETOB:

® BEIUHCIISATh PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYALMSIX, MJIOIIATN
PSIMOYT'OJIBHUKOB;

® BLIMOJHATh NPOCTEHIINE TOCTPOCHHUS W HM3MEpPEHUsT Ha MECTHOCTH,
HEO0OXOMMbIE B PEAIbHOU KU3HH.

HUcTropusi MaTeMaTUKH

® ONUCHIBATH OTAEJIbHBIE BBIJAIOIIMECS PE3YJIbTaThl, MOJIYYEHHBIE B XOJI€
pPa3BUTHS MAaTEMATUKU KaK HAYKU;

®3HaTh IPUMEPBl MAaTEMAaTUYECKUX OTKPBITUH M HMX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYMTHCH B 5-6 Kiaccax (a1
ol0ecriedyeHNs] BO3MOKHOCTH yCIEHIHOTO MPOI0JIsKEeHUs1 00Pa30BaHUS HA
0a30BOM U YIJ1y0OJIECHHOM YPOBHSIX)

DJIeMEeHTbI TEOPUH MHOKECTB U MATEeMaTHYeCKOH JIOTHKH



o  Onepuposamv?® NOHAMUAMU: MHONCECIEO0, XAPAKMEPUCTUKY MHONICECMEA,
SNeMEeHm — MHOJCeCmed, Nycmoe, KOHeuHoe U DEecKOHeuHOe  MHONCECMmEBO,
NOOMHONCECMBO, NPUHAOLEHCHOCTND,

® onpeodensims NPUHAOTICHCHOCMb INEMEHMA MHOICECMBY, 00bEOUHEHUIO U
nepeceueHur) MHONCeCms,; 3a0aéamv MHONCECMBO C HOMOWbLIO NePeyUCIeHUs]
91eMEeHMO8, CI0BECHO20 ONUCAHUSL.

B noBcexHeBHOM KH3HU ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

® PACNO3HABAMD JIOCUHECKU HEKOPPEKMHBLE BbICKA3LIBAHUS,

o CmMpoumsb YenouKku YMO3AKIIOUEeHUNl HA OCHOBE UCNONb308AHUS NPABGUTL
JIO2UKUL.

Yucna

o Onepuposamv  NOHAMUAMU:  HAMYPAIbHOE  YUCIO,  MHOICECHBO
HAMYPAIbHLIX YUCET, YeN0€e YUCIO, MHONCECMBO YelblX Yucel, 00bIKHOBEHHAs OpoOb,
decamuunas Opodb, CMEUaHHOe YUCIO, PAYUOHANbHOE YUCTO, MHOICeCBO
PAYUOHATBHBIX HUCE, 2eOMempuyecKkds UHmepnpemayus HAmypaibHblX, Yelblx,
PAYUOHATBHBIX,

® NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUC/LA,

® GLINOJHAMb GbLIYUCACHUS, 6 MOM YUCIe C UCNONIb308AHUEM NPUEMOS
PAYUOHATBHBIX 8bIUUCTIEHULL, 0OOCHOBLIBANb ANCOPUMMbL bINOJIHEHUS OElCMBULL,

® ucnonb3o8amov npusHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmor u
nPoU3BeOCeHUs YUCel NPU BbINOTHEHUU 8bIYUCTICHULL U PetleHUlU 3a0ay, 0O0CHOBbIBANb
NPUBHAKU OeTUMOCTIUL,

® BbINOJHAMb OKPY2leHUe PAYUOHATILHBIX YUCEL C 3A0AHHOU MOYHOCIbIO,

® VNOPAO0UUBAMb YUCAA, 3ANUCAHHbIE 8 8UOE 0ObIKHOBEHHLIX U OeCMUYHBIX
opobeti;

o naxooums HO/ u HOK uucen u ucnonvzosams ux npu peuieHuu 3a0a, .

® onepuposams NOHAMUEM MOOYIb YUCIA, 2eOMEMPULECKasl UHMEPNPEemayus
MOOYJISL HUCIA.

B noBceaHeBHO KM3HU ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

® NpUMEHAMb NPABUIA  NPUOTIUNCEHHBIX — BbIYUCACHUN NpU  peuleHuu
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyeux y4eoHvlx npeomemos;

® GLINOJHAMbL  CPABGHEHUe  Pe3YIbmamos  GbIYUCICHUN NpU  peldeHuu
NPAKMU4ecKux 3a0ay, 8 Mmom 4ucie NPUOIUNCEHHBIX BbIYUCTEHULL,

® COCMABNAMb HYUCIO08ble BbIPANCEHUS U OYEHUBAMb UX 3HAYEeHUs npu
peuenuu nNpaKkmu4eckux 3a0ay u 3a0a4 u3 opyeux y4eOHulx npeomemos.

YpaBHeHMs U HEPABEHCTBA

o Onepuposamv NOHAMUAMU. PABEHCMBO, YUCIIO80€ PABEHCMEBO0, YPABHEHUE,
KOpeHb YPABHeHUsl, pellerie YPAGHEHUs, YUCI080e HEPABEHCMBO.

CrarucTuka v Teopusi BepoOATHOCTEH

o Onepuposamv NOHAMUAMU. CMOLOYaAmMble U KpPyeogvle Ouazcpammbl,
maoauyvl OaHHbIX, cCheOHee apughmemuyeckoe,

2 3)_IGCL " faJjie€ — 3HaTh OIPEACIICHUE NTOHATUSA, YMETh NOACHATDH €ro CMbICJI, YMETb UCII0Jb30BATh NOHATHUEC U €TI0
CBOIiCTBa Ipu NpoOBEACHNUN paccyxcz(elmﬁ, J0Ka3aTeJIbCTB, pCHICHUH 3a/1a4.



® uszsIeKamyb, UHOpMAYUIo, NPeOCMAasIeHHYI0 8 MAOIUYAX, HA OUACPAMMAX,

® cocmasnsime mabauysl, CMpoOUmMs OUACPAMMbL HA OCHOBE OAHHDBIX.

B noBceqHeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

® u3BIEKAMb, UHMEPNPEemuposams U npeodpas0evléams UHGOpMAyUIo,
npeoCmasieHuylo 6 mabauyax u Ha Ouazpammax, Ompaxdcarowyro Cceoucmea u
XapaxkmepucmuKy peaibHblX npoyecco8 U s18J1eHUll.

TexcToBBIC 3aa4YN

o Pewams npocmvie u CILOJHCHbIE 3A0A4U PA3HLIX MUNOG, A MAKICe 3A0ayu
NOBLILUEHHOU MPYOHOCMU,

® UCNONBL306AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOEIU MEeKCHO8 CLONCHBIX
3a0ay 011 NOCMPOEHUs NOUCKOBOU CXeMbl U peuleHUst 3a0ay,

® 3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peulenus 3a0ad (om mpebosanus
K YCO8UIO U OM YCIOBUSL K MPeDOo8anuio);

® MO0enuposams paccylcoeHuss npu Noucke peuleHust 3a0a4y ¢ NOMOUubIO
epagh-cxemol;

® guI0eNAMb IMANBL PEULeHUsL 3A0a4U U COOEPIAHCAHUE KANHCO020 DMand;

® UHmMepnpemuposams  GbIUUCIUMENbHbIE — pe3yibmamsl 6  3adaue,
UCc1e008ams NOYHeHHOe peuleHue 3a0adu;

®  QHAUBUPOBAMNL BCEBO3MOICHBIE CUMYAYULU B3AUMHO20 PACNOJIONCEHUS 08YX
00beKMO8 U USMEHEHUe UX XAPAKMePUCTIUK NPU COBMECHOM 0BUNCEHUU (CKOPOCMb,
8peMsl, paccmosiHue) npu peulenuu 3a0ayd Ha 08udIceHuUe 08yX 00beKmos KaK 8 00HOM,
Max u 8 NPOMUBONONONHCHBIX HANPABIEHUSAX,

® uCCced08ams 8Ce8O3MONCHbIE CUMYAYUL NPU PeUleHUU 3a0ad Ha 08UMCEeHUe
no peKe, paccmampugams pazusie CUCmembvl omcuema;

® pewams pazHoobpasuvie 3a0aiu «HA Yacmuy,

® pewamb U  000CHOBbIBAMb  C60€  peuleHue  3aday  (8bloenamy
MaAmMemMamuyeckyo OCHO8Y) Ha HAX0HCOeHUe Yacmu Yucia u 4ucia no e2o 4acmu Ha
OCHOB€ KOHKDEMHO020 CMbLCIA OpooU,

® oco3Haeamvb U OOBLACHAMb UOEHMUYHOCMb 3A0a4 pPA3HbIX MUNOB,
CBA3bIBAIOWUX MPU BeIUYUHBL (HA pabomy, HA NOKYNKU, HA OBUNCEHUE), 8blOe/sIMb
9MU BENUYUHBL U OMHOULEHUSL MeHCOY HUMU, NPUMEHAMb UX NPpU peuleHuu 3a0ad,
KOHCMPYUpo8ams coOOCmeenHbvle 3a0ayu YKa3auHvlX Munoa.

B noBceHeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® gvideNsaimb NpU peweHuu 3a0ay Xapakmepucmuku paccmampueaemou 6
3a0ave cumyayuu, OmMIUYHble OM PealbHbIX (Me, 0m KOMopulx abCmpazuposaucs),
KOHCMPYUpPOB8ams HOBble CUMYAYUU C YUEemOM IMUX XAPAKMEPUCMUK, 8 YACMHOCIU,
npu peutenuy 3a0ay Ha KOHYeHmpayuu, y4umsleams nIOMHOCMb eujecmed;

® pewams u KOHCMPYUposams 3a0a4ll HA OCHO8E PACCMOMPEHUs. PealbHbIX
cumyayutl, 8 KOMoOPvIX He MPeOyemcs MOYHbIU BbIYUCTUMEILHBIU Pe3)Ibmam;

® pewams 3a0auu Ha 08UIICEHUE NO peKe, PACCMAMPUBAs Pa3Hble CUCHEMbl
omcuema.

Harasimnas reomerpust

I'eomerpuueckue Gpurypsol



o [/361ekamb, uHmMepnpemuposams U npeoopazoevieamsv UHGOPMayuio o
2eomempudecKkux usypax, npeocmasieHHy0 Ha 4epmexcax;

® u300padxcamo uzyuaemvle ueypsvl om pyKu U ¢ NHOMOUSbIO KOMNbIOMEPHBIX
UHCIMPYMEHMOB.

HN3MepeHnst M BLIYUCICHUS

® GLINOAHAMb USMeEpeHUue ONIUH, PACCMOAHUL, BEeIUYUH V2ll08, C NOMOWbIO
UHCMPYMEHMO8 Ol USMePEHUL OUH U Y208,

® GLIUUCIAML — NIOWAOU  NPAMOY2OIbHUKO8,  K8aopamos,  00beMbl
NPAMOY20IbHbIX NAPANIeNenunedos, Kyooe.

B noBceqHeBHOI »KM3HU M NIPU M3YyYECHUH APYTHUX MPEAMETOB:

® GLIUUCTAMb PACCMOAHUS HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUSX,
RIOWAOU YUACKO8 NPAMOY20TIbHOU (POpMbL, 00bEMbl KOMHAM,

® GLINOJHAMb NpOCMetuiue NOCMPOeHUsl Ha MeCmHOCMU, HeoOXooumbvle 8
PeanvHOU HCUZHU,

® OUYEHUBAMb PA3MEPBL PEAIbHBIX 00BEKMO8 OKPYIHCAIOUIe20 MUPA.

Hctropuss MaTeMaTUKHU

e  Xapaxmepuzosamvb 6KIAO GbIOAIOWUXCS MAMEMAMUKO8 6 pa3eumue
MamemMamuxy U UHbIX HAYYHBIX 001acmell.

BoinmyckHuk HayuuTes B 7-9 kiaccax (/151 HCIOJIb30BaHUSA B
MOBCEIHEBHO KM3HH U 00ecredeHUs1 BO3MOKHOCTH YCIIEHIHOTO MPO/I0JIKEeHUSI
o0pa3oBaHusi Ha 02a30BOM yPOBHeE)

JJIeMEeHThI TEOPUH MHOKECTB M MATEMaTHYECKOM JIOTUKHU

e OmnepupoBaTh Ha 0a30BOM YpPOBHE® MOHATHAMH: MHOKECTBO, 3JIEMEHT
MHOJKECTBA, MOJMHOXKECTBO, IPUHAIJICKHOCTD;

® 33/1aBaTh MHOXECTBA MEPEUHUCIIEHUEM UX DJIIEMEHTOB;

® HAXOJIUTh TEpeceuYeHue, OOBEIUHEHHE, IMOJMHOXKECTBO B MPOCTEUIINX
CUTyalUsIX;

e OIepupoOBaTh Ha 0a30BOM YPOBHE TMOHSATUSMHU: OIPEICICHUE, aKCHOMA,
TeopemMa, J0Ka3aTesIbCTBO;

® IPUBOJINTh TPHUMEPHl W KOHTPIPUMEPHI JUISI TOATBEPKIACHHUS CBOUX
BBICKA3bIBAHU M.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JPYTUX NPEeIMETOB:

® ICIOJIb30BaTh rpaduueckoe MPeJCTaBICHUE MHOXECTB [JIsi OIMUCAHUS
peaNbHBIX MPOIECCOB U SBJICHUH, MPU PEIICHUH 3a7a4 IPYTUX YYEOHBIX MPEIMETOB.

Yucaa

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHSIMU: HATYPAIbHOE YUCIIO, TIEJI0e
YHUCJI0, 0OBIKHOBEHHAS IPO0b, AeCATUYHAs APOOb, CMEIIaHHAs IPOOh, palluOHAILHOE
YHCII0, apu(PMETHUECKUIN KBaIpATHBIM KOPEHb;

® HCIIOJb30BAaTh CBOMCTBA YHMCEJ U INPABUJIA JCHCTBUU IPU BBINOJIHEHUU
BBIUMCIICHUH;

3 31ech 1 maee — pacIo3HaBaTh KOHKPETHBIE IPHMEPHI OOIIUX IIOHATHIA [0 XapaKTEPHBIM IIPU3HAKAM, BBIIOJIHATE
JIEHCTBUS B COOTBETCTBHH C OTMPEACICHUEM H MPOCTSUIIIMMHU CBOHCTBAMHU OHATHIA, KOHKPETH3HPOBATh IIPUMEPAMHU
o011Me TOHATHS.



® CNOJIb30BAaTh MPU3HAKU AEAUMOCTU Ha 2, 5, 3, 9, 10 npu BbINOJTHEHUH
BBIUUCJICHUN U PEIICHUN HECIOXKHBIX 3a]1ay;

® BBHINIOJHATh OKPYIJIEHHE pPAlMOHAIBHBIX YHCEI B COOTBETCTBHUU C
MpaBUJIaMH;

® OIICHUBATh 3HAYEHUE KBAJPATHOTO KOPHA M3 TOJIOKUTEIBHOrO IIEJIOro
YHCIIa;

® pacro3HaBaTh pallMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA;

® CpaBHMBATh YHUCIIA.

B noBceqHeBHOI )KM3HU M IPU U3YyYE€HUM APYTHUX NMPEAMETOB:

® OILICHUBATH PE3YyJIbTAThl BHIYUCICHUN MPU PEIICHUHU MTPAKTUYECKUX 3a/1a4;

® BBINOJIHITH CPABHEHHE YHCEII B PEAJIbHBIX CUTYAIUAX;

® COCTaBJISITh YMCJIOBBIE BBIPAKEHUS MPU PEUICHUM NMPAKTUYECKUX 3a1a4 U
3a/1a4 U3 APYTUX YIEOHBIX NMPEIMETOB.

To:xknecTBeHHbIE IPe0Opa3oBaHus

e BhINONHAT, HECIOXHBIE MPeoOpa3oBaHMs ISl BBIYMCICHUS 3HAUYCHUI
YUCJIOBBIX BBIPAXKEHUM, COJACpKAIUX CTENEHU C HATypaJbHBIM I[OKa3aTelieM,
CTEICHH C 1IeJIBIM OTPHUIATEIbHBIM MTOKa3aTeleM;

® BBITOJHATH HECJIOKHBIC TTPE0Opa30BaHUsl IENIBIX BBIPAKCHUN: PACKPHIBATh
CKOOKH, MPUBOJIUTH TIOTI00HBIE CaracMale;

® JCIOJIB30BaTh (hOPMYJIBI COKPAIIEHHOTO YMHOXKEHHS (KBajpaT CyMMHI,
KBaJpaT pa3HOCTH, PA3HOCTh KBAJAPATOB) JJIsl YIPOILECHUS BBHIYMCICHUN 3HAYCHUU
BBIPAKEHU;

® BBIMNOJIHITH HECIIOXKHBIC MPE0OPa30BaAHUS APOOHO-TMHEHHBIX BBIPAKEHUN U
BBIPAKECHUN C KBaJAPATHBIMU KOPHSIMH.

B noBcegHeBHOM KU3HU ¥ IPU U3YYE€HHUM JPYTUX NPEIMETOB:

® [IOHHMMAaTh CMBICJI 3aMKMCH YKCJIa B CTAHIAPTHOM BU/IE;

e OIepupoBaTh Ha 6A30BOM YPOBHE MOHATHEM «CTaHIapTHAs 3aIlUCh YUCIIaY.

YpaBHeHMs U HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YPOBHE TMOHSTHUSIMU: PABEHCTBO, YHUCJIOBOE
PaBEHCTBO, YpPaBHEHHME, KOPEHb YpaBHEHHUS, PEIICHHWE YpPaBHEHUS, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABEHCTBA,

® TIPOBEPATH CIIPABEIIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e peniaTh JUHEHHbBIC HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOJISIIMECS K
JIMHEHHBIM;

® pelllaTh CUCTEMbI HECIOKHBIX JIMHEHHBIX YPAaBHEHUM, HEPABEHCTB;

® [IPOBEPATh, SBIAECTCA JIM JAHHOE YHCJIO PEIICHUEM  ypaBHEHUS
(HEepaBeHCTBA);

e pemiaTh KBaJApPAaTHBIE ypaBHEHUs 1O (QopMylie KOpPHEW KBaJpaTHOTO
YpaBHEHUS;

® K300paKaTh PEIICHUS HEPABEHCTB U UX CUCTEM Ha YHUCIIOBOM MPSMOM.

B noBceqHeBHOI )KM3HU M NPU U3YyYE€HUH IPYTUX MPEAMETOB:

® COCTaBJIATh M peElIaTh JIMHEWHBIE YpaBHEHUsS NPU pPEUICHUWU 3ajad,
BO3ZHMKAIOIIUX B IPYTUX yU4E€OHBIX MPEAMETAX.



DOyHKIUU

e HaxoauTs 3HaueHue QyHKIUU 110 33JaHHOMY 3HAUYE€HHUIO apTyMEHTa;

® HAXOAWTh 3HAUYECHUE apryMEHTa IO 3aJaHHOMY 3HAuY€HUI0 (PYHKIHUU B
HECJIOKHBIX CUTYyalUsIX;

® ONpPENENATh MOJO0KEHUE TOUYKHU IO €€ KOOpAUHATaM, KOOPJAUHATHI TOUKH 10
€€ MOJIOKEHHUIO Ha KOOPAMHATHON IJIOCKOCTH;

e 110 rpaduKy HaXOJUTh 00JACTh ONPEAETICHHS, MHOKECTBO 3HAUEHUN, HYJIN
(GYHKIMM, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, IPOMEKYTKH BO3pacTaHus U yObIBaHUS,
HauOoJbllIee U HAMMEHbLIEE 3HaUeHUs (QYHKINY;

® CTPOUTH rpapuK JMHEHHON PYHKINU;

® TIPOBEPSTH, SABIACTCA JU JAaHHBIA Tpaduk rpadukoM 3amaHHON (QyHKIUU
(JIMHEWHOM, KBaIpaTUYHON, 00paTHOM MPONOPLUHUOHATBHOCTH);

e OmpeAenaTh NPUOIMKEHHbIE 3HAUYEHUS KOOPAMHAT TOYKH IMEpECeUEHHUs
rpadukoB GyHKIIHIA;

e onepupoBatb Ha 0a30BOM YPOBHE MOHSITHSMH: IOCIEI0BATEIBHOCTD,
apumeTnyecKas Mporpeccus, reoMeTpruiecKasl Iporpeccus;

e pemiaTh 337a4d Ha NPOrPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJIYYEH
HEIOCPEICTBEHHBIM MOACUETOM 0€3 MpUMEHEHUsI (PopMyI.

B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

® UCIOJB30BaTh TIpadUKH peajbHbIX IMPOIECCOB U 3aBUCUMOCTEH AJis
OIpENENICHUs] UX CBOMCTB (HauMOOJbIIME M HAUMEHBIIME 3HAYCHMSI, IMPOMEXKYTKU
BO3pAacTaHus U YObIBaHUs, 00JIACTH MOJOKUTEIbHBIX U OTPULATEIbHBIX 3HAUCHUN U
T.IL);

® UCIIOJb30BAaTh CBOMCTBA JIMHEWMHOW (DYHKIMH U €€ rpaduk Mpu pelIeHUU
3a/1a4y U3 APYyruxX y4eOHbIX MPEAMETOB.

CrarucTuka ¥ Teopusi BepoOsATHOCTEH

e lIMeTh NpeacTaBiICHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSATHOCTU
CITy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3aJ1auax;

e pemaTh MOpocTeilline KOMOMHATOPHBIE 3aJaud METOAOM MpSIMOrO U
OpraHU30BaHHOIO Mepedopa;

® [IpPEACTaBIAThH JAHHBIE B BUJIE€ TAOJIHNII, JUATPAMM, TPAQUKOB;

e yyTaTh MH(OpPMALMIO, MPEACTABICHHYIO B BHJIE TaOJMIBI, TUArpaMMBI,
rpaduka;

® ONpPENENsATh OCHOBHBIE CTATHCTHYECKHE XapaKTEPUCTHUKHA YHCIOBBIX
HabOopOB;

® OILEHUBATH BEPOSTHOCTH COOBITHS B IPOCTEHIINX CIyYasiX;

® UMETh MpPEACTaBICHUE O POJU 3aKOHAa OOJBIIMX YHUCET B MAacCCOBBIX
SIBJICHUSIX.

B noBceqHeBHOM KU3HH M NIPH U3YYEHHHU APYIHX NPEIMETOB:

® OIICHUBATh KOJMUYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM Iepedopa;

® UMEThb TMPEACTABICHHE O POJU  MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI;



® CpaBHHMBATb OCHOBHBIE CTATUCTHUYECKUE XAPAKTEPUCTHKHU, MOJTYYEHHBIE B
IPOLIECCE PELICHUs TPUKIAIHON 3a/1auil, U3YUEHUsI pEabHOTO SIBJICHMUS,

® OIICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITMM M SIBJICHUM B HECIIOXKHBIX
CUTYaLHSIX.

TexkcToBBIC 321241

e Pemate HeECNOXHBIE CIOKETHBIE 3aJayd  pa3HbIX TUIOB Ha BCE
apu(meTnyecKue 1eUCTBUS;

® CTPOUTH MOJENb YCIOBUA 3a/a4yM (B BUJE TaOJIUIbI, CXEMBI, PUCYHKA WIH
YPaBHEHUS), B KOTOPOU JaHbl 3HAYEHUS IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C
LEJIBIO TIOMCKA PEILICHUS 3aJauH;

® OCYIIECTBIISITH CIIOCOO MOMCKA PEIICHHS 3a/ladi, B KOTOPOM PacCyXICHHE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATh IUIaH PEUICHUS 33/1a4H;

® BBIJICJIATH 3TAIbl PEIICHUS 3a1a4H;

® HHTEPIPETUPOBATH BBIYMCIUTEIBHBIE PE3yJbTaThl B 3aJa4ye, UCCIECA0BATh
MOJIyYEHHOE PEIICHHE 3a/1a4K;

® 3HATh Pa3JIMYUE CKOPOCTEH 0OBEKTA B CTOAUYEH BOJIC, MPOTUB TEUEHUS U TIO
TEYEHUIO PEKU;

e peunlaTh 337a4M Ha HaXOKJEHUE YaCTH YMCia U YMCIIa 10 €ro YacTH;

e pelaTh 3aJaud pa3HbIX TUIOB (Ha paboOTy, HAa MOKYIKH, Ha JBM)KEHHUE),
CBS3BIBAIOLIUX TPU BEJIMYMHBI, BHIJEIATH 3TU BETUYUHBI U OTHOIICHUS MEX]ly HUMU;

® HaxOJWUTh MPOLEHT OT YWCIA, YUCIO MO IPOLUEHTY OT HEro, HaXxOIuTh
MPOLIEHTHOE CHUYKEHUE WU MPOLICHTHOE MOBBIIICHUE BEJIMYUHBI;

® peulaTh HECJI0XKHBIE JJOTUYECKUE 3a/1a4M METOJIOM PACCYKICHUM.

B noBceqHeBHOM KU3HH M IIPH U3YYECHHHU APYIHX NPEIMETOB:

® BBIJIBUTaTh TMIIOTE3bl O BO3MOKHBIX IPEICIIbHBIX 3HAYEHUSAX HCKOMBIX B
3a/laye BEJIMYMH (Je1aTh MPUKHUKY ).

I'eomeTpuueckue purypsi

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUIMH I'€OMETPUUECKUX (PUryp;

® U3BJIEKATh HH(OPMALIMIO O TEOMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha
4epTekax B IBHOM BU/IE;

® [IPUMEHATH JUJIS PEIlICHUs 3a/1a4 reoMeTpuyeckue (pakThl, €CM YCIOBUS UX
NPUMEHEHUS 3a/1aHbl B IBHOU (hopME;

e pemiaTh 337a4d HA HAXOXKJIEHWE I€OMETPUYECKHX BEJIMYMH MO 0Opasiam
VUIU QJITOPUTMAaM.

B noBceqHeBHOM KU3HH M NIPH U3YYECHHHU APYIHX NPEIMETOB:

® UCIOJIb30BaTh CBOMCTBA T'€OMETPUYECKUX (PUTYp ISl PEUICHHUS] THIOBBIX
3a/1ay, BO3HHMKAIOIIMX B CUTYalMsX MMOBCEIHEBHOW >KM3HU, 3a/ad MPAKTHYECKOTO

COJEpIKAHUS.

OTHOICHUS

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMH: PABEHCTBO (PUTYpP, PABHbIE
¢burypsl, PaBEHCTBO TPEYrOJIbHUKOB, napajyieIbHOCTb MPSMBIX,

NCPHNCHAUKYILIPHOCTL  MPAMBIX, YIUIBI MCKIY  IIPSAMbBIMU, NCPHICHANUKYJIIP,
HaKJIOHHAs, ITPOCKIHA.



B noBcegHeBHOM KU3HU U NP U3YYEHUM JPYTUX MPeAMETOB:

® CIOJIb30BAaTh OTHOLLIEHHUS ISl PEUIEHUS IPOCTEUIINX 337124, BOSHUKAKOLIUX
B pE€aJIbHOM KU3HU.

N3mepenusi u BbIYMCJICHUS

e BpINONHATE U3MEPEHUE IUIMH, PACCTOSIHUM, BEJIMYUH YTJIOB, C MOMOUIBIO
WHCTPYMEHTOB JIJISI UBMEPEHUM JJIVH U YTJIOB;

® IPUMEHATH (OPMyNBI TMEepUMeTpa, IUIOmMAIM U o0beMa, IUIOLIAan
MTOBEPXHOCTH OTIEIbHBIX MHOTOIPAHHUKOB IPU BBIYMCIIEHUAX, KOT/IA BCE JTaHHBIC
MMEIOTCA B YCIIOBUH;

e mnpuMeHATb Teopemy [ludaropa, 0a3oBbie  TPUTOHOMETPUUECKHUE
COOTHOWIIEHUS [JI1 BBIYWCIICHUS JJIMH, PACCTOSHUM, IUIOWAACH B IPOCTEUIINX
CIy4asix.

B noBcegHeBHOM KU3HU U NIPU U3YYECHUM JAPYTrUX NPeIMETOB:

® BBIYUCIATH PACCTOSIHUASI HA MECTHOCTH B CTAaHJAPTHBIX CUTYalUsIX, TUIOIIAAN
B MPOCTEHIIMX CIy4yasx, NPUMEHSATh (HOPMYJbl B MPOCTEUIINX CHUTyalHsIX B
ITIOBCEHEBHOM KU3HU.

I'eomeTrpuyeckune NOCTPOCHUA

e U3oOpaxaTh TUIOBBIE TIOCKKUE (PUTYPHI U (PUTYPHI B IPOCTPAHCTBE OT PYKHU
Y C IMIOMOIIbIO HHCTPYMEHTOB.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTrUX NPeIMETOB:

® BBINOJHIATh MPOCTEUIINE TOCTPOCHUS] Ha MECTHOCTH, HEOOXOIUMBIE B
pEaAbHOM KU3HMU.

I'eomeTpuueckue npeodpa3zoBaHus

o Ctpouth (purypy, CAMMETPUYHYIO JTaHHOW (DUTYype OTHOCUTEIILHO OCH U
TOYKH.

B noBcegHeBHOM KU3HU ¥ NIPH U3YYECHUM APYTUX NPeIMETOB:

® DpaCMO3HABATh JABUXKEHUE OOBEKTOB B OKPYKAIOLIEM MUPE;

® pacro3HaBaTh CAMMETPUYHBIE (DUTYPHI B OKPYKAIOIIIEM MHUPE.

BeKkTOpbl 1 KOOPAMHATHI HA IIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMH BEKTOP, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOPA HA YUCII0, KOOPAUHATHI HA IIOCKOCTH;

® OmpenensaTh NPUOTMKEHHO KOOPJMHATHI TOYKH MO €€ M300paKeHUIO0 Ha
KOOPJUHATHOM TJIOCKOCTH.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JPYTUX NPeIMETOB:

® HCIIOJb30BATh BEKTOPBI ISl PEIICHUS MPOCTEUIINX 3a/1a4 Ha ONPEACICHUE
CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHUS.

HUcTropust MaTeMaTUKHU

e OnuckiBaTh OTAEIbHBIE BBIAAIOIIMECS PE3YJIbTaThl, MOJYYECHHBIE B XOJE
pa3BUTHSA MAaTEMAaTUKHU KaK HAYKU;

® 3HATh NPUMEPbl MAaTEMAaTUYECKUX OTKPHITUA M HUX aBTOPOB, B CBSA3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEH;

® [IOHMMAaTh POJIb MATEMATUKU B pa3BUTUM Poccuu.

MeToabl MaTEMATHKH



e BriOupats noaxoaauuil U3y4eHHbIH METO/ JIJIS PEILICHUS M3YYEHHBIX TUIIOB
MaTeMaTUYECKHX 3a/ay;

e [IpuBOAUTH NpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH
JNEUCTBUTEILHOCTH U MPOU3BENCHUSIX UCKYCCTBA.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCS B 7-9 Ki1accax 1Jis
o0ecrieyeHns] BO3MOKHOCTH yCIEIHOTO MPO/0JI:KEHUsI 00Pa30BaHUs HA
0a30BOM M yIi1y0JIeHHOM YPOBHSX

DJIeMEeHTbI TEOPUH MHOKECTB U MATEMAaTHYECKOH JIOTHKH

e Onepuposamv®  nousmusmu:  onpedenenue, meopema,  aAKCUOMA,
MHONCECMBO, XAPAKMEPUCMUKU MHONCECMBA, DJIeMEHN MHONCecmed, nycmoe,
KOHeYHOe U OeCKOHeYHOe MHONCeCmB0, NOOMHONCECMEO, NPUHAOLEHCHOCb,
BKIIOUEHUE, PABCHCINBO MHONCECM B,

® U300padNCamv MHONCECMBA U OMHOULEHUE MHONCECME C NOMOWbIO KPY208
dunepa;

® onpeoesimb NPUHAOTIEHCHOCMb INEMEHMA MHOHCeCMBY, 00beOUHEeHUIO U
nepeceyeHu0 MHONCeCms,

® 300a8amb MHONCECMBO C NOMOUbIO NEPEHUCTCHUSL DIIEMEHMO8, CI08ECHO20
ONUCAHUA,

® onepuposamev NOHAMUAMU: BbICKA3LIBAHUE, UCTMUHHOCMb U JIOHCHOCHb
8bICKA3bIBAHUSL, OMPULYAHUE BbICKA3bIBAHULL, ONePayul Ha0 8bICKA3LIBAHUAMU. U, UL,
He, YCI08Hble BbICKA3bIBAHUS (UMNIUKAYUL),

® CMpOUmMb BbICKA3LIBAHUS, OMPUUAHUSL BLICKA3LIBAHUIL.

B noBceaHeBHOI JKM3HU M MIPU M3YyYE€HUM APYTHX MPeAMETOB:

® CMpoumb YENnouKu YMO3AKIIOYEHUL HA OCHO8€ UCHONb308AHUS NPAGUIL
JIO2UKU,

® UCNONB308AMb MHOJNCECMBA, ONEPAYUL C MHOIICECMBAMU, UX epagdureckoe
npedcmasiienue OJisk ONUCAHUSL PEealbHbIX NPOYECCO8 U SGIeHUIL.

Yuciaa

o Onepupogamv HOHAMUAMU. MHONCECMBO HAMYPAIbHBIX YUCETl, MHONCECTBEO
Yenvlx Hucen, MHONCECMBO PAYUOHANbHBIX HUCel, UPPAYUOHAIbHOE HYUCTO,
K8AOPAMHLIU KOPEeHb, MHONCECMB0 OelCMBUMENbHbIX YUCEeT, 2e0OMempulecKas
uUHmMepnpemayus HamypaibHoiX, YeivlX, PAYUOHAIbHBIX, OClCMBUMETbHBIX YUCEL,

® NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUC/LA,

® GLINOJHAMb GbLIYUCIEHUS, 6 MOM YUCIe C UCNOb308AHUEM NPUEMOS
PAYUOHATBHBIX BbIYUCTICHULL

® BLINOJHAMb OKPY2leHUe PAYUOHAILHBIX YUCE]L C 3A0AHHOU MOYHOCIbIO,

® CPABHUBAMb PAYUOHAILHBIE U UPPAYUOHATbHBLE YUCA,

® npedcmasiams payuoHaIbHOE YUCLO 8 8UOE 0eCAMUYHOU OpodU

® YNOpA00UUBAMb YUC/A, 3ANUCAHHbIE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU
opoou;

4 3)_IGCL 1 JaJie€ — 3HaTh OINPEACIICHUEC NOHATUSA, YMETb MOACHATL €0 CMBICJ, YMETb MCIIOJIb30BaTh MMOHATHUE U €TO
CBOIiCTBa Ipu NpoOBEACHNUN paCC}’)KHGHHﬁ, J0Ka3aTeJIbCTB, pCHICHUM 3a/1a4.



o naxooums HO/[ u HOK uucen u ucnonv3ogamo ux npu peuenuu 3a0ady.

B noBceHeBHOM KM3HU ¥ IPH U3YYEHHHU APYTUX MPEIMETOB:

® NPUMEHAMb  NPAsUla  NPUOTUNCEHHBIX — BLIYUCIEHUL NpU  peleHuu
NPAKMUYECKUX 3a0a4 U peuleHuu 3a0ay Opyeux y4eOHvlx npeomemos;

® GBLINOIHAMbL  CPABHEHUe  pe3VIbMmamos  GblYUCIEHU NpU  peuleHuu
APAKMUYECKUX 3a0a4, 8 MOM YUcie NPUOTIUNCEHHBIX GbIUUCTICHUL,

® cocmasiimb U OYEHUBAMb YUCIOBbIE BbIPANCEHUS NpU  peueHuu
NPAKMUYecKux 3a0ad u 3a0ay u3z opy2ux y4eOHvix npeomemos,

® 3anuckleamsv U OKPY2IsiMb UYUCILO8ble 3HAYEHUSI PealbHblX GeIUYUH C
UCNONIL308AHUEM PA3HLIX CUCTEM UMEPEHUsL.

ToxknecTBeHHbIE IPE0OPa30BAHUA

o Onepuposamv NOHAMUAMU CMENEeHU C HAMYPAIbHLIM NOKA3ameiem,
cmenenu ¢ YyeavlmM OmpuyameibHblM NOKa3amenem,

® BBLINOIHAMb NPEOOPA3Z0BAHUS YEBIX BLIPANCECHULL: OCUCEUS C 0OHOYIEHAMU
(cnooicenue, 8vIMUMAHUE, YMHOMNCEHUEe), OelCmeUss ¢ MHO2OUIeHAMU (ClOdCeHuUe,
BLIYUMAHUE, YMHOICEHUE),

® BBLINOIHAMb PAZLONCEHUE MHOSOYEHOB HA MHOMCUMENU OOHUM U3 CHOCOD08:
8biHeceHue 3a CKOOKY, 2pYNNUpO8Kd, UCHONb308aHUe (QOPMYN COKPAUJEeHHO2O0
VMHOMNCEHUSL,

® guldenamb K8aopam CyMmbul U pa3HOCHU OOHOUNIEHOB,

® PACKIAObIBAMNb HA MHOJICUMENU K8AOPAMHBII MPEXUieH,

® BHLINOIHAMbL NPeoOPA30BAHUS  BLIPANCEHUN, COOEPAHCAWUX CMeNneHu ¢
YenviMu OmpuyamenbHblMU NOKA3amesiMu, nepexooums Om 3anucu 8 uoe cmenenu
C YenbiM OMpuyameibHulM NoOKa3amesiem K 3anucu 8 suoe opoou,

® GHLINOIHAMbL  NPeodpazosanusi  OPOOHO-PAYUOHANILHBIX — BbIPANCEHULL:
cokpaujenue opobell, npugedenue aneebpauieckux opooell Kk oouemy 3HameHamenio,
Cr0JICeHUe,  YMHOJICeHue,  OeleHue  aneeopauyeckux  oOpobetll,  8038edeHuUe
aneebpauyeckoll Opoobu 8 HAMYPAIbHYIO U YEYVI0 OMPUYAMETbHYIO CINEeNetb,;

® GLINOJHAMbL NPEO0OPA3Z0BAHUSL  BLIPANCEHUL, COOEPAHCAWUX KBAOPAMHDbLE
KODHU,

® gvidelamb K8AOpam CYMMbl UIU PAZHOCMU O8YUYIEHA 8 BbIPANCEHUSIX,
cooeparcauux Keaopamuvie KOpHu,

® BbINOJHAMb NPeodPA30BAHUS BLIPANCEHUL, COOEPAHCAUIUX MOOYVTb.

B noBceaHeBHOM KM3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

® GLINOJHAMbL NPeoOPA308aHUs U OCUCMEUS C YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOaApmMHOM 8U0e;

® BHLINOIHAMb NPeodOPA306AHUA ANICEOPAUUECKUX BbIPANCEHUL NPU peuueHUU
3a0a4 Opyaux yueOHbIX nPpeoMemos.

YpaBHeHUS U HEPABEHCTBA

o Onepupogamsv NOHAMUAMU: YPAGHEHUE, HEPABEHCHBO, KOPEHb YPABHEHUs,
pelienue HepaseHCmed, pasHOCUNbHbIE YPAGHEHUS, 001aCmb OnpedeeHus YPAGHeHUs
(Hepagencmaa, cucmemol YpAGHeHUU WU HEPABEHCME);

® pewams JUHElHble YPABHEHUs U YPAGHEHUs, C800uUMble K JIUHEUHbIM C
HOMOWBIO MOACOECMBEHHBIX NPeodPA3068aHULL



® pewamsv KAOpammubvle YPagHeHUus U YPaeHeHUsl, C800UMbLe K KBAOPAMHBIM C
HOMOWBIO MOHCOECMBEHHBIX NPE0OPA308aAHULL,
® peuwiamv OpOOHO-TUHElHbIE YDABHEHUS,

® pewamb npocmenuiue UppaYUOHATbHLIE YpasHeHus euoa [f(x)=a,
VI ={a(x);

o pewams ypasnenus éuda X' =a;

® pewamv YpagHeHUsi CNOCOOOM PA3IONCEHUSI HA MHOMCUMENU U 3aMeHbl
NnepemMeHHOU,

® LUCNOL3068aAMb MemoO UHMEPBAlo8 Ol peuleHUus yeivix U OpoOHO-
PAYUOHATILHBIX HEPABEHCME,

® pewams TUHeliHble YPAGHEHUS U HEPABEHCMBA C NAPAMEMPaMU,

® peuams HeCloOHCHble K8AOPAMHble YPABHEHUS C NAPAMEMPOM,

® peuams HeCLONCHbIE CUCEMb TUHEUHBIX YPABHEHUI ¢ Napamempam;

® peuams HeCLONCHbIE YPABHEHUS! 8 YEIblX YUCTAX.

B noBceHeBHOM KU3HH M TIPH U3yYE€HHH APYTHX NMPEAMETOB:

® cocmasnaims U peulams JUHelnble U KeaopamHule YPaeHeHUs, YPaAGHeHUsl, K
HUM C800AWUecs, CUCMeMbl TUHEUHbIX YPABHEHUl, HEPABEHCME NPpU peueHUU 3a0ay
opyaux y4eOHvix npeomemos;

® GHLINONIHAMbL OYEHKY NPABOON000OUs pe3yibmamos, NOIYYAeMbIX Npu
peulenuu TUHEUHbIX U K8AOPAMHBIX YPAGHEHUNl U CUCTNeM JUHEUHbIX VPAGHEeHUU U
Hepasencme npu peueHun 3a0ay opy2ux y4eonvix npeomemos;

® BvIOUpamMb cOOmeemcmeayoujue YpasHe s, HepaseHCmaead Uil ux CUcmembl
0151 COCMABIeHUs MamemMamuideckolt Mooeiu 3a0aHHOU pPeanrbHOU CUmyayuu uiu
NPUKTIAOHOU 3a0a4u;

® yMemb UHMEPNPEemupo8amsv NOJVYEHHbI NPU peuleHuu ypasHeHus,
Hepagencmea Uil CUCmeMol pe3yabmam 6 KOHmMeKcme 3a0aHHOU PeanlbHOl CUmyayuu
UNU NPUKTIAOHOU 3A0aUU.

DyHKUUHA

o Onepupogamv NOHAMUAMU: QYHKYUOHATbHAS 3ABUCUMOCIDL, DYHKYUS,
epaghux ynkyuu, cnocoodowl 3a0anus QYHKYuu, apeymerm u 3HadeHue QyHKyuu,
obnacms onpeoeneHusi U MHONCECMBO 3HAYEeHUU @QYHKYuu, HYIuU @OYHKYuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCD QyHryuu,
UemHOCMb/HeuemHOCMb QYHKYUU,

e cmpoumsv 2paguku JTUHEUHOU, KeAOpamu4Hou @yHKyul, o06pamHoll

NPONOPYUOHATLHOCU, (PYHKYUU UOA: y =a + Lb vy =X y=Yx, y=|x|5
X+

® Ha npumepe K8aOpamuyHou @YHKYuU, UCNOIb308aMb NPeodPaA308aHUS
epaguxa @ynxyuu Y=F(X) ons nocmpoenus epaguxos Gynkyuil y — af (kx +b)+c ;

® CcoCcmasnsimev YpPasHeHus NpAMOU NO 3A0AHHLIM YCIOBUAM: NPOXOOsuell
yepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osulell yepe3 OaHHYI0 MOUKY U
napanienbHol OAHHOU NPIMOU;

® uccredosamsb QYHKYUIO No ee epaguxy;



® HAXOOUMb MHOIICECMBO 3HAYEHUL, HYIU, NPOMEIHCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

® onepuposamv  NOHAMUAMU. NOCAE008AMENbHOCb,  apupmemuyeckas
npozpeccusi, 2e0MempulecKas Npo2peccusl;

® peulamv 3a0ayu HA APUPGMEMUYECKYVIO U 2eOMEMPULECKYIO NPOSPECCUTO.

B noBceHeBHOM KU3HU M TIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® ULIIOCMPUPOBAMb C NOMOWDBIO 2PApuKa peanvbHylo 3a8UCUMOCHb UL
npoyecc no ux Xapaxkmepucmurkam,

® UCNONB3068AMb CEOUCMBA U 2PAPUK K8AOPAMUYHOU (YHKYUU NPU peuleHUU
3a0ay u3 Opyaux y4eOHviX npeomemos.

TekcToBbBIE 321241

o Pewams npocmole u CI0JCHbIE 3A0A4U PA3HBIX MUNOS, A MAK’Ce 3a0adu
NOBLIULEHHOU MPYOHOCTIU,

® UCNONB306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHbIX
3a0a4 0151 ROCMPOEHUSL NOUCKOBOU CXeMbl U PeueHUsl 3a0ay;

®  PazIUYAMb MOOEIb MEKCMA U MOOEb PeueHUs 3a0a4i, KOHCMpPYupo8ams K
O0OHOU MOOEU PeuleHUsl HECTOHCHOU 3a0ayU pa3Hble MOOeIU MeKCma 3a0adu;

® 3HamMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ad (om mpebosanus
K YCA08UIO U OM YCA08USL K MPeb0B8aHUIO),

® MO0enUpos8amv pPAcCylcoeHuss npu NOUCKe peueHus 3a0ay ¢ NOMOWbIO
epagh-cxemol;

® guIdenAmMb IMANbL PEULeHUsL 3A0a4U U COOEPAHCAHUE KAHCO020 DMAand,

® yuemb 8blOUPAMbL ONMUMALbHBIN MemOo0 peuleHus 3a0adu U 0CO3HABAMb
86100p Memood, paccmampusams PasiudHble Memoobl, HAX0OUMb PA3HbLE PEULCHUS]
3a0a4u, eciu 603MONCHO,

® QHAIU3UPOBAMb 3AMPYOHEHUS NPU PeUeHUU 340aY,

® GLINONHAMbL  pPA3IUYHblE  NPeoObpPa308aHusi  NPeoslONCEHHOU  3a0adu,
KOHCMPYUPOBAMb HOBble 3A0a4u U3 OAHHOU, 8 MOM YlUcle 0Opamuble,

® UHmMEPNPemuposams  GbLIYUCIUMENbHbIE — pe3ylbmamsl 6  3aoaue,
uccie008amsv NoJIyYeHHoe peuleHue 3a0ayu,

® QHANUUPOBAMb BCEBO3IMONCHBLE CUMYAYUU B3AUMHO20 PACNOTIONCEHUS O8YX
00beKmMO8 U USMEHEeHUe UX XaAPAKMEPUCIUK NPU COBMECHHOM O8UNCEHUU (CKOPOCMb,
8peMsl, paccmosiHue) npu peuenuu 3a0a4 Ha 08udIceHue 08yX 00beKmos Kaxk 8 00HOM,
Max u 8 NPOMUBONOJIONCHBIX HANPABTICHUSAX,

® UCCed08aAMb BCEBO3MOIICHbIE CUMYAYULU NPU PEeUleHUU 3a0ay Ha 0BUICEHUE
no peke, paccmMampusams pasHvle CUCeMbl Omc4emad,

® peulamov pasHOOOPA3Hble 3a0aYl «HA YACTUY,

® pewamv U  000CHOBbIGAMb  CB80€  peuleHue  3a0a4  (8vloensimb
MAMeMAMUYECKYI0 OCHO8Y) HA HAXONCOEHUEe YaCmu YUCAAd U YUCILA NO e20 YaACU Ha
OCHOB8E KOHKDEMHO20 CMbICAA OPoOU,

® ocosHasamb U OOBACHAMbL UOEHMUYHOCbL 300a4 PA3SHLIX  MUNOS,
CBA3bIBAIOWUX MPU BEAUUUHBL (HA paOOMY, HA NOKYNKU, HA O8UMICEHUE), 8blOeIsMb
MU BEIUYUHBL U OMHOULEHUST MeNHCOY HUMU, NPUMEHAMb UX Npu peuweHuu 3aad,
KOHCMPYUpo8ams cOOCMeEeHHble 3a0ay YKA3AHHbIX MUNO8,



® g1a0emb OCHOBHbIMU MemoOaMu peuleHuss 3a0ai Ha CcMecu, CNidebl,
KOHYEeHmMpayuu,

® peuwamov 3a0a4u HA NPOYEHMbl, 8 MOM HUCAe, CILONCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNOJIL3YS PA3HbIE CNOCOObI,

® peuams Jo2udecKue 3a0a4u pasHviMu cnocobamu, 8 mom ducie, ¢ 08yMs
O10KaMu u ¢ mpems O10KAMU OAHHBIX C NOMOWbIO MAbIUY;

® peuwamsv 3a0ayu N0 KOMOUHAMOPUKE U Meopull 8eposIMHOCMEN HA OCHO8E
UCNOIb308AHUS U3YUEHHBIX MeMO0008 U 0O0CHOB8LIBAMb peuleHUe;

® peulamov HeCl0NHCHbIe 3a0adU N0 MAMeMamu4eckol Cmamucmuke;

® 0671a0emb  OCHOBHLIMU  MEMOOAMU  DeWeHUsl  CIONCEMHbIX — 3a0ay:
apugmemuueckull, aneebpauveckuli, nepedoop BAPUAHMOS, 2eoMempudecKull,
epaghuyeckuil, NPUMeHAMb UX 8 HOBbIX N0 CPABHEHUIO C U3YUEHHLIMU CUMYAYUSIX.

B noBcenHeBHOM KNU3HH M TIPH U3yYe€HHH APYTHX NMPEAMETOB:

® gblOCNAMb NPU peuleHuu 3a0a4 Xapakmepucmuku pPAaccCMampuéaemoll 6
3a0aue cumyayuu, OmaudHble Om pPeanrbHbiX (me, 0m KOmopvix abcmpazuposanics),
KOHCMPYUPOBAMb HOBbLE CUMYAYULU C YHEeMOM IMUX XAPAKMEPUCMUK, 8 YACIMHOCU,
npu peueHuy 3a0a4 Ha KOHYeHmpayuu, y4umoléams nioOmMHOCHb 8eujecmed;

® peulamv U KOHCMPYUPOBAMsb 3A0ayll HA OCHOBE PACCMOMPEHUS PEAbHbIX
cumyayuii, 8 KOMopwIX He Mpedyemcs: MOYHbLLU GLIYUCIUMETbHBLL Pe3YIbman,

® peulamsv 3a0ayu HA O8UdICEHUe NO peKe, PACCMAMPUBAsL PA3Hble CUCTEeMbl
omcuema.

CTaTuCTHKA ¥ TeOpUsl BEPOSITHOCTEN

o Onepuposamsv NOHAMUAMU: CMOAOYAMbBlE U KPY2oBble OUASPAMMUL
mabauybl OGHHLIX, CpeOHee apupmemuieckoe, Meouana, Hauboavulee U HauMeHbuee
3HaueHusi 8blOOPKU, PAMAX B8bIOOPKU, OUCNEPCUs U CMAHOAPMHOe OMKIOHEHUe,
CAYYAUHASL USMEHYUBOCTD,

® u3BIEeKamov UHGoOpMayuro, NPeodCmasieHHyo 8 madauyax, Ha Ouazpammax,
epaghukax;

® cocmagname mabauysbl, CMPOUMsb OUASPAMMbL U 2pAPUKU HA OCHOB8E
OAHHbIX,

® onepuposamv  NOHAMUAMU.  (DAKMOPUAT  YUCIA, NEePeCcmAaHO8KU U
couemanus, mpey2oavHux Ilackans;

® NPUMEHSMb NPABUILO NPOU3BEOEHUS. NPU PeUUeHUU KOMOUHAMOPHBIX 3A0aY,

® onepuposamv NOHAMUAMU.  CAVHAUHBLL ONbIM, CAYYAUHbIL  6blOOPD,
ucnolmawnue, 9dleMeHmapHoe  CayuatiHoe —cobwvimue  (Ucxo0),  Kiaccuueckoe
onpeoesieHue BepOIMHOCMU  CIYYAUHO20 COObIMUs, Onepayuu HAo CIVHAUHLIMU
cobvimuAMU,

® npedcmasinms UHGoOpMayuo ¢ NOMowbio Kpyeos diiiepa;

® peuamov 3a0ayu HA BLIYUCTCHUE BEPOSIMHOCIU C NOOCHEMOM KOIU4ecmed
BAPUAHMOB C NOMOWBIO KOMOUHAMOPUKUL.

B noBce1HeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® uy361eKamb, UHMEPNPEemuposams u npeoopazoevleams UHGOPMAYUro,
npeoCmaesieHHyo 8 maobauyax, Ha ouazpammax, 2epagukax, Oompaxicaruyo
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHbIX NPOUECCO8 U S6eHUL,



® onpeoenams CMAmMucCmuyecKue XapaKkmepucmuKku 66100poK no mabauyam,
ouazpammam, epaguram, bINOJIHAMb CPABHEHUE 8 3AGUCUMOCU O Yeau PeUleHUs]
3q0ayu,

® OYEHUBAMb BEPOIMHOCIL PEAIbHBIX COOLIMUL U ABTEHU.

I'eomeTpuueckue Gpurypni

o Onepupogamsv NOHAMUAMU 2eOMeMPULECKUX Puayp;

® u3BEKAMb, UHMEPNPEMUPOBAMsb U NPeodpazo8vieams UHGOPMAYUIO O
2eoMempuieckux Gueypax, npeoCcmasieHHyI0 Ha Yepmextcax,

® npuUMeHAmMb 2eomMempudeckue hakmol 0 peueHus 3a0ay, 8 mom 4ucie,
npeonoazaruux HecKOJIbKO Ua208 peuleHus,

® hopmynrupoeams 8 nNPOCMeUX CIYUAsAX CEOUCMEA U NPUSHAKU uayp;

® 00Ka3bIBAMb 2e0MEMPULECKUE YIMBEEPHCOCHU,

® grademv CMaHOAPMHOU Kilaccugurayuel niockux gueyp (mpeyeorbHuKos
U 4emulpexy2oibHUKOB).

B noBcexHeBHOM KH3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® UCNONBL308AMb CBOLCBA 2e0MempUYecKux Quayp Ona peuieHus 3a0ay
APAKMUYECKO20 XapaKkmepa u 3a0a4 U3 CMeHCHbIX OUCYUNIUH.

OTHomeHnst

o Onepuposamov NOHAMUAMU. PABEHCMBO pueyp, pasHvle Pucypol, PAGEHCMBO
MpeyeoNbHUKO8, NAPALIETIbHOCHb NPAMbIX, NEePREeHOUKYISAPHOCIb NPSAMBIX, Yeilbl
MedAHCOY NPAMBIMU, NEPREHOUKYIAD, HAKIOHHAS, NPOeKYusl, nododue gueyp, nodoodHvle
@uzypul, no0oOHBIE MPEY2OTbHUKU,

® npumeHnamo meopemy Daneca u meopemy 0 NpONOPYUOHANLHBIX OMPEIKAX
npu peulenuu 3a0ay,

® Xapaxmepuzo8ambs 83aUMHOE PACNONONCEHUE NPAMOU U OKPYIHCHOCMU, 08YX
OKPYHCHOCIEU.

B noBceaHeBHOM KM3HU ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

® UCNONBL308AMb OMHOWEHUS OJIs1 peuleHUs 3a0ay, 03HUKAUWUX 8 PealbHOU
HCUBHUL.

H3mepeHus u BLIYMCIEHHS

o Onepuposamv npeocmasieHusmMu o OauHe, HIOWAOU, 0Obeme KaK
seauyurnamu. Ilpumenasmo meopemy I[lughacopa, gopmynvt niowaou, obvema npu
peuieHuy MHO20WAa208blX 3a0ay, 8 KOMOpblX He 6ce OaHHble NPeoCmasieHbl sI8HO, d
mpeobyom 8bluUCIEeHULL, ONEPUPOBAMb OO0JIee UWUPOKUM KOIULeCMEoM opMY ONIUHbI,
niowaou,  odbvema,  BbIUUCIAMb  XAPAKMEPUCMUKU — KOMOuHayui  gueyp
(OKpyIHCHOCMEU U MHO20)20IbHUKOS8) BbIYUCIAMb PACCMOAHUS MeducOy Gueypamu,
NPUMEHAMb MpUcOHOMempuyeckue Gopmynvl OJisl bIYUCIEHUU 68 00/1ee CIONCHLIX
CAYYasx,  NpPoBOOUMb  BbIYUCIEHUs  HA ~ OCHO8E  DABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCU,

®  1POBOOUMDb NPOCMbIE BLIYUCICHUS HA 0OLEMHBIX MeNax,

® opmynuposams 3a0auu HA BbIYUCIEHUE ONUH, niowjacel u 00bemos u
peuiams ux.

B noBceaHeBHO KM3HM ¥ IPH U3YUYEHUH APYTUX MPEIMETOB:

® 1POBOOUMD BLIYUCIEHUS HA MECIMHOCMU,



® NPUMEHAMb POPMYIbl NPU BLIYUCTEHUAX 8 CMENCHBIX YUEOHbIX NPeOMemax,
8 OKpYIIcaoweli 0eucmeumelbHOCmu.

I'eomeTpuyecKkre MOCTPOEHUS

o [I300pasicams ceomempuyeckue Gueypsbl o MeKcmosomy U CUMBOTbHOMY
ONnUCaHUIO;

® CB0000HO 0ONEPUPOBAMb HEPMENCHLIMU UHCNPYMEHMAMU 8 HECTONCHLIX
CYYAsIX,

® BBLINOIHAMb NOCMPOEHUS MPEY2OTbHUKO8, NPUMEHAMb OMOebHble MeMOoObl
NOCMPOEHUL YUPKYTIeM U JUHEUKOU U NPO8o0Ums npocmeriuiue uccied08anus Yucia
peuteHul;

® u300paxdcamv munogvle NIOcCKue ueypvl u 0OveMHbvle meia ¢ NOMOUbIO
NPOCMEUUUX KOMNbIOMEPHBIX UHCTPYMEHMO8.

B noBceHeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

® BBLINOIHAMbL NpOCMeliuiue NOCMPOeHUsT HA MeCMHOCMU, HeobXooumvle 6
PeabHOU JHCU3HU,

® OYEHUBAMb PA3MeEPDL PEAIbHBIX 00BEKNMO8 OKPYIHCAIOWe20 MUPQ.

IIpeoGpa3zoBanust

o Onepuposams noHsamuem 08UNCEHUS U NPeoOdpPa308anUsi NOO0OUsL, 8lLA0emb
npuemamy noCmpoenuss ueyp ¢ UCNONb308AHUEM OBUNCEHUU U NPeoOpa308aHuUlL
noo0o6Us, NPUMEHAMb NOJYYeHHble 3HAHUSA U ONbIM NOCMPOEHUN 6 CMENCHLIX
npeomMemax u 8 peaibHulX CUMYAYUsIX OKpYIcaowe2o Mupa;

e cmpoums pueypy, no00OHYI0 OAHHOU, NOJIL308AMBCS CBOUCMEAMU NOOOOUS
07151 000CHOBAHUSL CBOLICME huyp;

® NPUMEHAMb  CEOUCMBA  OBUINCEHUL 0Nl  NPOBEOeHUs  NPOCMeuux
obocHosanull ceolcme ueyp.

B noBcenHeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEAMETOB:

® NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb N000OUe OJisl NOCMPOEHUL
U GbLIYUCTICHULL.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

o Onepupogamsv NOHAMUAMU 6EKMOp, CYMMA, PpPA3HOCHMb  BEKMOPO8,
npousgedeHue 6eKmopa Ha YUCio, Y20l Mexcoy 6eKmopamiul, CKaIapHoe npouzeedeHue
8€KMOPO8, KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbL 8eKMOPA;

® GHLINOIHAMbL  OelicmeUus HA0 GeKmopamu  (ClodceHue, BbIYUMAHUE,
VMHOJMCEHUe HA YUCTO0), BbIYUCIAMb CKAIAPHOe NpoussedeHue, onpeoeisims 8
APOCMEUWUX CTIYUASAX Y20 MeAHCOY 8eKMOPAMU, 8bINOJIHAMb PA3I0NCEHUE 8eKMOPa
Ha cocmasnsawue, NPUMeHsImsb HONYYeHHble 3HAHUA 6 (Qu3uKe, NOIb308AMbCA
Gopmynol  @vluUCNIeHUss  PACCMOSAHUA — Medcdy  MOYKaAMU  NO  U3BECHHbLIM
KOOPOUHAMAM, UCHOIb308AMb YPABHEHUs (hucyp Ol peuleHus: 3a0ay,

® NPUMEHAMb 8EKMOPbL U KOOPOUHAMbL OJISl PEULEHUS] 2EOMEeMPUYECKUX 3a0aY
Ha 8bIYUCTEHUE OUH, VeTl08.

B noBcenHeBHOM KU3HHU M TIPH U3YYe€HUH APYTHX NMPEAMETOB:

® UCNONBL306AMb NOHAMUS 8EKMOPO8 U KOOPOUHAm Ol peuleHus 3a0ay no
Qusuxe, ceoepaghuu u Opyeum yueOHviM npeomMeman.

HUctopust MaTeMaTUKHU



o Xapaxmepuzosamsb 6KIAO BLIOAOWUXCS MAMEMAMUKO8 6 pPA38UMuUe
MaAmMemMamury U UHbIX HAYYHBIX 0Oacmell;

® NOHUMAMb POIb Mamemamuxu 6 pazeumuu Poccuu.

MeToabl MATEMATHKH

o Jcnonv3ys uzyyeHHvle Memoowl, Npo8ooUms 00KA3ameibCme0, 8blNOIHAMb
onpogepicenue;

® gulOUpamv U3YUeHHble Memoobl U UX KOMOuHayuu Ol  peuleHust
Mamemamu4decKkux 3a0ay;

® UCNONB306AMb MamMeMamu4ecKue 3HaHus 051 ONUCAHUS 3AKOHOMEPHOCHEl
8 OKpYHCcalowell OeticmeumebHOCmU U NPOU38e0eHUsX UCKYCCMBA,

® npuMeHsmMb npocmeluiue NPoSPAMMHbIE CPeOCmed U  JeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeUeHUU MamemMamu4eckux 3a0adu.

BbInyCKHMK MOJYYHT BO3MOKHOCTh HAYYHThCS B 7-9 Ki1accax 1A
YCHEIHOT0 MPOoA0JIKeHUsI 00pa30BaHusl HA YIJIy0JIeHHOM YPOBHe

DJIeMeHThbI TEOPUH MHOKECTB M MATEMaTHYECKOM JIOTUKHU

e CBOOONHO ONEPUPOBATH® TMOHATHAMH: MHOXECTBO, XapPAKTEPHCTHKH
MHOKECTBA, JJICMCHT MHOXECTBA, ITyCTOE, KOHEYHOE W OECKOHEYHOE MHOKECTBO,
MTOJIMHOKECTBO, TPHHAICKHOCTh, BKJIIOYCHUE, PABECHCTBO MHOXKECTB, CITOCOOBI
3aJJaHiEe MHOYKECTBA;

® 33/1aBaTh MHOKECTBA pPa3HBIMH CIIOCOOAMM;

® [IPOBEPSATH BHIIIOJIHECHUE XapAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA,

e CBOOOJHO OIEPUPOBATh TOHATHUSAMH: BBICKa3bIBaHHWE, HMCTHHHOCTh H
JIO’)KHOCTh BBICKA3bIBAHMS, CJIOKHBIE W TIPOCTHIE BBICKA3bIBAHUSA, OTPHUIIAHUE
BBICKA3bIBAaHUI; ICTUHHOCTH ¥ JIO)KHOCTh YTBEPKIICHUS U €T0 OTPHIIAHHS, OTIepaITif
HaJl BRICKA3BIBAHUSIMU: M, WJTH, HE; YCIOBHBIC BBICKA3BIBAHUS (MMITTUKAIIHH );

® CTPOWTH BBICKA3bIBAaHUS C  HCIIOJIB30BAaHUEM  3aKOHOB  aJreOpbl
BBICKA3bIBaHUM.

B noBceaHeBHOI JKM3HU M P U3YyYe€HUM APYTHUX MPeAMETOB:

® CTPOUTH PACCYXCHHUS Ha OCHOBE MCIIOJIb30BAHMS TIPABUJI JIOTHUKH;

® JCIOJIb30BaTh MHOJKECTBA, OINEpallMM ¢ MHOXECTBaMHU, MX TrpaduuecKoe
MIPEICTABIICHUE TSI OTIMCAHUS PeaTbHBIX TPOIIECCOB U SIBJICHUM, TIPU PEIICHUN 33144
JIPYTUX Y4eOHBIX MPEIMETOB.

Yucaa

e CB00OOTHO OTEpUPOBATH TMOHATUSIMH: HATYypaJlbHOE YHCJIO, MHOYKECTBO
HaTypaJIbHBIX YUCEJ, IIEJI0C YMCII0, MHOXKECTBO IEJIBIX YMCEN, OOBIKHOBEHHAs APOOb,
JIeCcATHYHas ApoOb, CMEIIAHHOE YHCIIO, PaIlMOHAIBHOE YHCIIO, MHOXECTBO
palMOHAJIBHBIX YHCEII, HPPAIlMOHAIBLHOE YMCII0, KOPSHBb CTEIICHU N, ACHCTBUTEIIBHOE
YUCJI0, MHOXKECTBO JEHCTBUTEIBHBIX YHCEI, TEOMETpHUYCCKas HHTEPIpeTaIus
HATypaJbHBIX, IEJIBIX, PAIIMOHATBHBIX, ICUCTBUTCIBHBIX YHUCEIT;

® [IOHUMAaTh U OOBSICHATH PAa3HUILY MEKIY MO3UITMOHHOW W HETIO3UIIMOHHOMN
CHCTEMaMH 3aIiCH YHCET;

5 3)_IGCL " faJjie€ — 3HaTh OIPEACIICHUEC TOHATUSA, 3HATh U YMETb JOKA3bIBATh CBOIiCcTBa (HpI/ISHaKI/I, €CJIM OHH CCTB)
TMOHATHSA, XapaKTCPHU30BAThL CBA3U C APYTUMU HNOHATUAMU, NPEACTABIIAA OAHO MMOHATHUE KaK 4aCTh HEJIOCTHOI'O
KOMINJICKCa, UCIIOJIb30BATh ITOHATUC U €TI0 CBOIicTBa Ipu NpoBEACHUN paccymueﬂnﬁ, J0Ka3aTeJIbCTB, pCIICHUU 3a/1a4.



® [EPEBOAUTH YKCJIA U3 OJHOW CUCTEMbI 3alKCU (CHUCTEMBI CUUCIICHHS) B
APYTyIo,

® JI0Ka3bIBaTh U MCMOJIb30BaTh MPU3HAKU ICIMMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10,
11 cyMMBI U TpPOU3BENCHUS YUCEN MPH BHIMOJHEHUH BBRIYUCICHUHN U PEIICHUH 3a]1a4;

® BBIMNOJHITh OKPYIJICHUE PANMOHAIBHBIX W HPPALUOHAIBHBIX YHUCENT C
3aJIJaHHOM TOYHOCTBIO;

® CpaBHUBATh JIEUCTBUTEIIbHBIC YHCIIa PA3HBIMU CIIOCO0AMU;

® VIOPSAIOYMBAThH YKCIIA, 3aIIMCAHHBIE B BUJI€ OOBIKHOBEHHOW U JIECSTHUHON
npobu, 4Yucna, 3alyMCaHHbIE C HUCIOJIB30BaHHWEM apU(METHUYECKOTO KBaJIPaTHOTO
KOpHSI, KOPHEH CcTereHn Ooibie 2;

e Haxoautb HOJ[ u HOK uucen pazHpiMu cnoco0amu U HCHOJIB30BATh UX MTPU
pELIeHNH 33/1a4;

® BBLINOJHATh BBIUMCICHUS W MPeoOpa3oBaHUs BBIPAXKEHUHM, COIEPIKAIIUX
JNEWCTBUTEIBHBIE YUCIIA, B TOM YHCIIE KOPHH HATYpPaJIbHBIX CTEIECHEM.

B noBceqHeBHOI KM3HU M NIPU U3YyYE€HUH APYTHUX MPEAMETOB:

® BBINIOJHATH U OOBSICHATH PE3YJIbTAThl CPABHEHHUS PE3YIHTATOB BBIUMCICHUN
IpU PEIICHUM TMPAKTUYECKUX 3ajJa4, B TOM YUCIE MPUOIMKEHHBIX BBIYUCICHUU,
UCIIOJIb3YsI pa3HbIe CIIOCOOBI CPaBHEHMIA;

® 3alUChIBaTh, CPABHUBATH, OKPYTJISATh YUCIIOBBIE JAHHBIC PEATbHBIX BETUYNH
C UCIIOJIb30BAHUEM Pa3HBIX CUCTEM HU3MEPECHUS;

® COCTaBJISITh M OIEHWBATH Pa3HBIMU CIIOCOOAMH YHCIIOBBIC BBHIPAKEHUSI MTPU
pElIeHNU MPAKTUYECKUX 3a/1a4 U 3a7a4 U3 JPYTruX y4eOHbBIX MPEIMETOB.

ToxaecTBeHHBbIE TPe0OpPa3oBaHUs

e (CBOOOAHO oOmNEpUpOBaTh MOHATHUAMHU CTENEHU C MEJIBIM U JAPOOHBIM
MOKa3aTesieM;

® BBIMNOJHITH JI0KA3aTE€IbCTBO CBOMCTB CTEMEHU C LIEJIBIMA U JIPOOHBIMHU
MOKa3aTeIsIMH;

® OIEpUPOBATH MOHATUIMU «OAHOWIECH», KMHOTOWIECH», «MHOTOWIEH C OJJHOMN
NEPEMEHHOI», «MHOTOWIEH C HECKOJBKUMHU MEPEMEHHBIMUY, KO3PPUIUEHTHI
MHOTOWIEHA, «CTaHJapTHas 3aldChb MHOIOYIEHa», CTENeHb OJHOYJIEHAa U
MHOTO4JICHA;

e CBOOOJHO BJIAACTh MpHEMaMHU MPEOOpPa3oBaHUsI MEJIBIX U JIPOOHO-
pallOHAJIbHBIX BBIPAKECHU;

® BBINOJHATh PA3JIOKEHWE MHOTOWIEHOB HAa MHOXHUTEIM  Pa3HbIMU
crioco0amu, ¢ UCTIOIB30BAHIEM KOMOWHAIIMI Pa3InYHBIX TPUEMOB;

® UCIOJIB30BaTh TeopeMy Buera u TeopeMy, oOpatHyto Teopeme Buera, nis
MOKMCKa KOPHEH KBaJPATHOTO TPEXWICHA U JIsl PEIlICHU 3a/1a4, B TOM YHCIIE 33]1a4 C
napamMeTpaMH Ha OCHOBE KBaJIpaTHOTO TPEXUJICHA;

® BBIMNOJIHATH JICJICHUE MHOTOUYJIEHA HA MHOTOWIEH C OCTaTKOM;

® JI0Ka3bIBATh CBOMCTBA KBAJAPATHBIX KOPHEWU U KOPHEU CTENEHHU N;

® BBINIOJHATH MPEOOpPa30BaHUsI BBIPAKCHUM, COJEPXKAIIUX KBaJApPaTHHIE
KOPHHU, KOPHU CTETIeHH N;

e CBOOOJHO OMNEPUPOBATH MOHATUSIMU «TOXKIECTBO», «TOXKIECTBO Ha
MHOECTBE», «TOKIECTBEHHOE TTPEOOpa30BaHUECY;



® BBHINOJHATH pa3IMyHble MPeoOpa3OBaHUsI BBIPAKEHUHN, COJEPIKALINX

MOI[YJ'II/I.(JF)‘ ==

B noBceHeBHOM KM3HM M IPH M3YUYECHUHU APYTUX MPeJIMETOB:

® BBINOJHATh NPeoOpa3oBaHUsl U ACUCTBUS C OYKBEHHBIMH BBIPAXKCHUSMH,
YHUCIIOBBIE KOA((UIIMEHTHI KOTOPBIX 3allMCaHbl B CTAHIAPTHOM BUJIC;

® BBIIOJHATh NPEOOPa30BaHUs PALMOHAIBHBIX BBIPAKEHUM MNpU pPEUICHUH
3a]a4 JPYTUX y4EOHBIX MIPEIMETOB;

® BBINIOJHATH MPOBEPKY MPABAOMOA00HUS PUINIECKUX U XUMUUIECKIX (OPpMYII
HAa OCHOBE CPAaBHEHUS Pa3MEPHOCTEN U BaJIEHTHOCTEM.

YpaBHeHUs U HEPABEHCTBA

e (CBOOOIHO  omepupoBaTh  IOHATHUAMU:  YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHHSI U HEPABEHCTBA, YPAaBHEHUE, SIBIISIFOLIEECS CIEICTBUEM
JIPYroro ypaBHEHUs, YPaBHEHHUs, PAaBHOCHUJBHBIE HAa MHOKECTBE, PABHOCHJIbHBIE
npeoOpa3zoBaHusl YpaBHEHUM;

e pemniaTh pa3Hble BUJbl YPABHEHUI U HEPABEHCTB M UX CUCTEM, B TOM UHUCIIE
HEKOTOpbIE ypaBHEHUs 3 U 4 creneHei, JpoOHO-pallMOHaNbHbBIE U HPPALMOHAIIBHBIE;

e 3HaTh TeopeMy Buera /i ypaBHEHUI CTENIEHU BBIIIE BTOPOI;

® [IOHMMATh CMBICI TEOPEM O PABHOCWIBHBIX U HEPaBHOCWIBHBIX
npeo0pa3oBaHUAX YPABHEHHUIN U YMETh UX JI0KA3bIBaTh;

® BJAJETh Pa3HBIMU METOJAaMU pEUICHUS YpPaBHEHUN, HEPABEHCTB U HUX
CUCTEM, YMETh BEIOMPATh METOJ pelIeHNs U 000CHOBBIBATh CBOM BBIOOD;

® NCIIOJIB30BAaTh METOJ MHTEPBAJIOB I PELICHUS HEPABEHCTB, B TOM YHCIIE
JIPOOHO-PALIMOHAJIBHBIX U BKIIOYAIOIIMX B ce0s HPPaLlMOHATIbHBIE BHIPAYKEHUS;

e pemiaTh ajreOpanyecKkre YpaBHEHHsS M HEPABEHCTBA M MX CHUCTEMBI C
napameTpamu ajlreOpanyeckuM U rpapuuecKuM METOAaMu;

® BJIAJIETh Pa3HBIMU METOJIAMH JIOKA3aTeJIbCTBA HEPABEHCTB;

e peulaTh YpaBHEHHUS B LIEJIBIX YUCIAX;

e y300paxaTb MHOXECTBAa Ha IUIOCKOCTH, 3aJaBaéMble YpPaBHEHUSIMH,
HEPaBEHCTBAMM U UX CUCTEMaMHU.

B noBceHeBHOM KU3HH M NIPH U3YyYE€HHHU APYTHX NMPeIMETOB:

® COCTaBJISITh U PElIaTh YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMbI IIPU PEUICHUU
3a]a4 JPYruxX y4eOHbIX MIPEIMETOB;

® BBINOJHATH OILIGHKY MpPaBIONOAOOMS pPE3yJbTaToOB, IOIY4YaeMbIX IMpU
PELICHUH PA3JIMYHBIX YPaBHEHUW, HEPABEHCTB M MX CHCTEM IIpU PEUICHUM 3a]ad
JIPYrUX y4eOHBIX MPEIMETOB;

® COCTaBISITh M peIllaTh YPaBHEHMS W HEPABEHCTBA C IMapaMeTpamMu IpHU
pelIeHUH 3a7a4 IpYruX Y4YeOHbIX MPEIMETOB;

® COCTaBJISITh YpPaBHEHHE, HEPABEHCTBO WMJIM HMX CHUCTEMY, OIHUCHIBAIOLIUE
pEaNbHYI0 CHUTYalMI0 WIM NPUKIAIHYIO 3aJady, WHTEPIPETHPOBATH MOJyYECHHbIE
PE3YJIBTATHI.

DyHKIUU

e CB0OOOIHO oOmEepUpoOBaTh MNOHITUSAMH: 3aBUCUMOCTb, (DYHKIIMOHAJIbHAS
3aBUCUMOCTb, 3aBUCHMas U HE3aBUCUMAs MEpPEMEHHbIE, (DYHKIINS, CIIOCOOBI 3a1aHMUs



GyHKIIMM, apryMEHT U 3Ha4eHHe (PYHKIHMH, OOJIACTh OMPECICHUS U MHOXKECTBO
3HaueHud  (QyHKIOUM, HyIM  (QYHKIUH, TNPOMEKYTKH  3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTh byHKIMH, HauOoJbIleeE W HaUMEHbIlIEe  3HAYCHUS,
YETHOCTH/HEUETHOCTh (DYHKIIUM, TEPUOAMYHOCTh (PyHKIMM, Tpaduk (QyHKIUHU,
BEpPTUKAJIbHAS, TOPU30HTAJIbHAS, HAKJIOHHAS aCUMMTOTHI; TpauK 3aBUCUMOCTH, HE
SABJISIONICHCS (DYHKITUEH,

e cTpouTh rpaduku GyHKIUN: TMHEHHON, KBaApaTUUHOU, JPOOHO-TMHEHHOM,
CTEIIEHHOM IIPU PAa3HBIX 3HAYEHMAX TTOKA3aTENIs CTENEHH, y—|x|;

® WCIIOJB30BAaTh MPeoOpa3oBaHMs TIpaduka QYHKIUMHM y— f(x) JJId
IOCTPOECHUS TPAPUKOB PYHKIUH y — af (kx +b)+c )

® aHaNM3MPOBATh CBOWCTBa (GYHKUMWA U BUA Tpaduka B 3aBUCUMOCTU OT
apameTpoB;

e CBOOOJHO ONEPUPOBATH MOHATUSAMU: MOCIEIOBATEIFHOCTD, OTPaHUYCHHAS
MOCJIEIOBATENBHOCTb, MOHOTOHHO BO3pacTaromas (yObIBaromas)
MOCJIEIOBATEIBHOCTb, MPEEI MOCIEA0BATENbHOCTH, apu(PMETHIECKasl TPOrpeccus,
reoMeTpuyecKas IMpOorpeccusi, XapaKTepUCTHYECKOE CBOMCTBO apUPpMETHUECKON
(reoMeTpUYeCcKoii) MPOTrPeCcCu;

® UCIOJIb30BaTh METOJ MaTeMaTH4eCKOW HHIYKUUU IS BbIBOAA (HOPMYIL,
JI0KAa3aTeJIbCTBA PABEHCTB U HEPABEHCTB, PELICHUS 3374 Ha IEJIMMOCTb;

® uccleoBaTh NOCIEA0BATEIbHOCTH, 3aJaHHbIE PEKYPPEHTHO;

e pemiaTb ~ KOMOMHHMpPOBAaHHbIE  33Jaud  Ha  apu(METUYECKYl0 U
rE€OMETPUYECKYIO ITPOTrPECCUH.

B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

® KOHCTPYUpPOBAaThb M HCCIENOBAaTh (PYHKIIMH, COOTBETCTBYIOIIUE PEaJIbHBIM
npoueccaM W SBJICHHMSIM, HWHTEPHPETUPOBATH MOJYYEHHbIE PE3yJIbTaThl B
COOTBETCTBHUHM CO CIEUUDHUKON HCCIeTyeMOro Npouecca UK sIBICHUS;

® UCIMOJb30BaTh TpapUKU 3aBUCUMOCTEH MJId MCCIECIOBAaHUS PEalbHBIX
MPOLIECCOB U ABJICHU;

® KOHCTPYUpPOBaTh M HUCCIENOBaTh (PYHKLUMU MNpU PELICHUH 3a1ad Jpyrux
y4€OHBIX MMPEAMETOB, HHTEPIIPETUPOBATH MOJIyUEHHbIE PE3YJIbTaThl B COOTBETCTBUU
co crerupuKoil yueOHOTO npeameTa.

CraTucTuka ¥ TeOpUsi BePOSITHOCTEN

e (CBOOOJHO ONEPUPOBATH MOHATUAMU: CTOJIOYATHIE U KPYTOBBIE TUArPAMMBI,
Ta0NMIIbI JAaHHBIX, CpeHEE apupMeTHIecKoe, MeuaHa, HanOobIlee 1 HAUMEHbIIEe
3HAUEHUSA BBIOOPKH, pa3Max BBIOOPKH, AUCHEPCHS U CTAaHAAPTHOE OTKIOHEHUE,
CIIy4dailHasi U3MEHYHUBOCTb;

e BbIOMpaTh HauOosiee yHOOHBIM Ccrmoco0 TNpelncTaBlieHus HWH(OpMauy,
aJICKBaTHBIM €€ CBOMCTBAM U I1ICJISIM aHaJIn3a;

® BBIUUCISATH YHUCIOBBIE XapaKTEPUCTUKU BEIOOPKHU;

e CBOOOJHO OMNEpUPOBaTh MOHATUSIMH: (AKTOPHAT YHUCIA, MEPECTAHOBKH,
COUETaHus U pa3MelleHus1, TpeyroibHuk [lackans;

e CBOOOJHO ONEPUPOBATH MOHATUSAMU: CIyYalHBIN OIBIT, CIIy4allHBINA BHIOOD,
UCTIBITAaHUE, DJIEMEHTApHOE  Ciy4dailHoe coObITHe  (MCXOJ), KIACCHYECKOe



OMpE/ICICHUE BEPOATHOCTH CIIYYAaHHOrO COOBITHS, ONEpaldd HaJ CIy4allHbIMHU
COOBITUSIMHU, OCHOBHBIE KOMOHWHATOPHBIE (HOPMYJIBI;

e CBOOOJIHO OMEPUPOBATH MOHATUSAMU: CIy4YalHBIN OIBIT, CIIy4alHBINA BHIOOD,
UCIIBITAaHUE, DJIEMEHTApHOE  Ciy4yallHoe coObiTue  (MCXO[), KIACCUYECKOe
OTIpEJICICHHE BEPOSITHOCTU CIIY4alHOrOo COOBITHS, ONEpalMd HajA CIy4ailHbIMU
COOBITHUSAMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

® 3HATh MPUMEPHI CIYYAWHBIX BEITUYMH, M BBIYHCISATh UX CTATHCTHYCCKUE
XapaKTePUCTUKY;

® UCIOJB30BaTh (POPMYJIbl KOMOMHATOPUKH TPU PEUICHHH KOMOMHATOPHBIX
3aj1ay;

e pemiaTh 3aJaud  HA BBIYMCIEHUE BEPOATHOCTH B TOM YHCIE C
UCITOJIb30BaHUEM (HOPMYII.

B noBceqHeBHOI )KM3HU M IPU U3YyYE€HUM APYTUX NMPEAMETOB:

® [IPEACTABIATh HHPOPMALIMIO O PEAIbHBIX MTPOLIECCAX U SIBJIEHUSAX CIIOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAM U IEJIH UCCIICIOBAHUS;

® AHANM3UPOBATH U CPABHUBATH CTATUCTUYECKUE XAPAKTEPUCTUKU BBHIOOPOK,
MOJYYEHHBIX B IPOLIECCE PEHICHUS NPUKIATHON 3a4auyd, U3YYEHUS PEabHOIO
SIBJICHUSI, PEIICHUS 3a]]a4M U3 IPYTUX YU4EOHBIX MIPEIMETOB;

® OILICHUBATh BEPOATHOCTh PEAJbHBIX COOBITUH M SIBICHUW B Pa3IMYHBIX
CUTYaLHSIX.

TexkcToBBIC 321241

e Pemare mpocTeie W CIOXKHBIE 337auyd, a TaKXe 3aJadd MOBBIILIEHHON
TPYJIHOCTH H BBIJICTSATh UX MATEMAaTHUYECKYI0 OCHOBY;

® pacno3HaBaTh pPa3HbIC BUJIbI U TUIIBI 33]1aY;

® LCIIOJb30BATh pa3HbIC KPATKUE 3aITUCU KaK MOJIEIHN TEKCTOB CJIOXKHBIX 3a/1a4
Y 3a/1a4 MOBBIIMIEHHON CII0)KHOCTHU JIJISl TOCTPOEHUS MOMCKOBOW CXEMBI U PEIICHUS
3aJlay, BIOUPATh ONTUMAIBHYIO JIJISl pacCMaTpUBAaeMOM B 337a4€ CUTYyallM MOJENIb
TEKCTa 33/1a4u;

® pasnuyaTh MOJIENb TEKCTa U MOJIEIb PEIICHUs 3aJa4i, KOHCTPYUPOBATh K
OJIHOW MOJIETU PEIICHUs CI0KHBIX 3a/1a4 Pa3HbI€ MOJIENM TEKCTa 3a/1a4uu;

® 3HaTh U MPUMEHSTH TPH CIOCO0a MOUCKA PelIeHus 3a1a4 (0T TpeOoBaHUs K
YCJIOBHUIO U OT YCJIOBUS K TpeOOBaHUIO, KOMOMHUPOBAHHBIN);

® MOJEIHPOBATH PACCYKJICHUS PU MOUCKE PEILIEHUS 3a7a4 C TOMOUIbIO rpad-
CXEMBI;

® BBIJICJIATH ITAIbBl PEIICHUS 3aa41 U COJIEPKaHUE KaXK0TOo ITara;

® yMETh BBIOMpaTh ONTHUMAIBHBIA METOJ| PEIICHUS 3aJadyd U OCO3HABATh
BBIOOp METOJla, paccMaTpHUBaTh pa3JIMYHbIE METO/bI, HAXOAWTHh Pa3HbIE PEHICHUS
3aJlayu, €Clid BO3MOXKHO;

® AHANM3UPOBATH 3ATPYAHEHUS MPU PEIICHUH 3a/1a4;

® BBINIOJHATH  pa3IMyHbIe MpeoOpa3oBaHUS  MPEAJIOKEHHOW  3a/ayw,
KOHCTPYHUPOBATh HOBBIC 33/1a4W U3 IAaHHOM, B TOM YHUCJIE OOpATHEIE;

® HHTEPIPETHPOBATH BHIYHCIUTEILHBIE PE3ybTaThl B 3a/iaue, MCCIEIOBAThH
MOJIyYEHHOE PEIICHHE 3a/1a4K;



® U3MEHATH YCJIOBHE 3a1a4 (KOJWYECTBCHHbBIC WU KAaYeCTBEHHBIC JTaHHBIC),
UCCJIEI0BATh U3MEHEHHOE MPe0Opa30BaHHOE;

® AHANM3UPOBATH BCEBO3MOXKHBIE CUTYAIIMH B3aUMHOT'O PACIIONIOXKEHUS IBYX
O00BEKTOB U M3MEHEHHE MX XaPaKTEPUCTHUK TMPU COBMECTHOM JBHKEHUHU (CKOPOCTH,
BpEMsI, PACCTOSIHHE) TIPH PEIIICHUH 3a]1a4 Ha IBIKCHHE JIBYX OOBEKTOB KaK B OJTHOM,
TaK U B TPOTUBOIOJIOKHBIX HAMPABIICHUSX, KOHCTPYUPOBATh HOBBIC CHUTYaIldU Ha
OCHOBE M3MEHEHUS YCIIOBUN 3a/1a4y TIPH JIBIXKCHUH TI0 PEKE;

® UCCIIEIOBAaTh BCEBO3MOXKHBIC CUTYAI[MH NP PEIICHUH 3a7a4 Ha JBUKCHUE
0 peKe, paccCMaTpUBaTh Pa3HbIE CUCTEMbI OTCUETA;

® pemiaTh pa3HOOOpa3HBIC 3a/1a4U «HA YACTHY;

e pemaTh 1 000CHOBBIBAThH CBOE PELICHHE 331a4 (BBIICIATH MATEMATHUECKYIO
OCHOBY) Ha HaXOKJ€HHE YaCTH YUCJIa ¥ YMCJIA [0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO
CMbICTa Ipoou;

® OOBSICHATH, HACHTUYHOCTH 3a/lad pPA3HBIX THUIIOB, CBS3BIBAIOIINX TPHU
BENMYMHBI (Ha pabOTy, Ha TOKYNKH, HA JBUKEHHUE), BBIACIATH 3TH BEIUYHHBI U
OTHOIIEHUSI MEX]y HUMH, MPUMEHITh UX MPU PEUICHUU 3a]ad, KOHCTPYHUPOBAThH
COOCTBEHHBIE 33J1a4 YKa3aHHbBIX THUIIOB;

® BIIAQJIETh OCHOBHBIMM METOJAMH pEIICHUS 3a7ad Ha CMECH, CIUIABHI,
KOHIICHTPAINH, HCTIOJIb30BaTh UX B HOBBIX CUTYAIIHSIX 110 OTHOIICHUIO K N3yYE€HHBIM
B MPOIECCE OOYUCHUS;

e pemaTh 3aJa4d Ha MPOLEHTH, B TOM YHCIE, CIOXHBIE MPOIEHTHI C
000CHOBaHUEM, HCTIONB3YS Pa3HbIe CIIOCOOBL;

® pemiaTh JOTMYECKUE 3a7a4d Pa3HBIMH CIOCOOaMHU, B TOM YHCIE, C ABYMS
0JIOKaMH U ¢ TpeMsi OJIOKaMU JJAHHBIX C TOMOIIBIO TaOJHII;

e pemaTh 3a7ayd MO0 KOMOMHATOPUKE M TEOPUH BEPOSITHOCTEH HAa OCHOBE
MCTIOJIb30BaHUs U3yUYEHHBIX METOJIOB U 0OOCHOBBIBATH PEIIICHHE;

® pemaTh HECIOXKHBIE 3a/1a4M 10 MAaTeMAaTHYECKON CTaTUCTHKE;

® OBJAJCTh OCHOBHBIMH  METOJAaMU  PEIIEHUS  CIOKETHBIX  3ajiau:
apupMeTHYeCKnui, anredpanueckuii, mepedop BapUAHTOB, TE€OMETPUUECKUH,
rpaduyecKkuii, MPUMEHSTh UX B HOBBIX 110 CPABHEHUIO C U3YUCHHBIMU CUTYAIUSIX.

B noBcenHeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

® KOHCTPYHpPOBATh HOBBIC JIJIsl JAHHOM 3aJa4M 3aJaYHBIC CUTYAIH C YYETOM
peanbHBIX XapaKTEPUCTHUK, B YACTHOCTH, MPHU PEIICHUM 3a]ad Ha KOHIICHTPAIUH,
YUUTHIBaTh IJIOTHOCTH BEIIECTBA; pellaTh M KOHCTPYHPOBATh 3a/Jadyd Ha OCHOBE
pacCMOTpPEHHUS peaJbHBIX CUTyallud, B KOTOPBIX HE TpeOyeTcss TOYHBIN
BBIYMCIIUTENBHBIN pPe3yJIbTaT;

e pemaTh 3a/a4d HA JABWKEHHUE IO PEKe, paccMaTpuBasl pa3HbIE CHCTEMBI
OTCUeTa;

® KOHCTPYMPOBaTh 3aJayHble CHUTYyallMH, NPHOJMKCHHBIE K pealbHON
JIEUCTBUTEIBLHOCTH.

I'eomerpuyeckne purypsl

e CB0OOTHO ONEPHPOBATH TEOMETPUUYCCKUMH IOHATHAMH TIPH PEHICHUU
3a/1a4y ¥ MPOBEJICHUN MATEMATUYECKUX PACCYKICHHM;



® CaMOCTOSITENBHO (DOPMYIHPOBATH OMPEICICHUS T€OMETPUUYECKUX (PUryp,
BBIJIBUTATh TMIOTE3bl O HOBBIX CBOMCTBAX W MPHU3HAKAX I'€OMETPUYECKUX (PUryp u
00OCHOBBIBaTh WJIM OMPOBEPTaTh UX, 0000IIATH UM KOHKPETU3UPOBATH PE3YIbTAThI
Ha HOBBIE KJIACChI (PUTYp, TPOBOJUTH B HECIOKHBIX CIIydasX KIacCU(PUKALUIO PUTYD
M0 Pa3JINYHBIM OCHOBAHUSIM;

® UCCIENOBaTh YEPTEXKH, BKJIIOYAas KOMOMHammu (uryp, Hu3BICKaTh,
UHTEPIPETUPOBaTh M MPeoOpa3oBbIBaTh HWH(GOpPMALMIO, TPEACTABICHHYIO Ha
yeprexax;

® pelaTh 3a/1a4l TEOMETPUUYECKOTO COMIEP)KaHUsA, B TOM YHCJIE B CHUTyaIUsX,
KOI'/Ia aJITOPUTM PEIICHUS HE CIEAYET SIBHO U3 YCJIOBHS, BBIIOIHITH HEOOXOUMBIE
JUISL pelIeHusl 3aJjayl JIONOJIHUTEIbHBIE MOCTPOCHHUS, UCCIENO0BATh BO3MOKHOCTh
NpUMEHEHUS TeopeM U (HOpMYJ JJis PEIICHHS 3a/1aY;

® (opmynupoBaTh U T10KA3bIBATh TEOMETPUUECKUE YTBEPKICHUS.

B noBceHeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

® COCTaBIIITh C HCIIOJIB30BAHHEM CBOMCTB TI'E€OMETPHUYECKHX  (QUTYp
MaTeMaTUYeCKUEe MOJIEIH JIJIs PEIICHUS 33/1a4 MPAKTUYECKOTO XapaKkTepa U 3a7a4d U3
CMEXHBIX JIUCIUIUIMH, HMCCIIEIOBATh MOJYYEHHBIE MOJEIM W HMHTEPIPETUPOBATH
pe3yJbTar.

OTHomeHnst

e Bianers moHsATHEM OTHOIIEHUS KaK METANPEIMETHBIM;

e CBOOOIHO OINEPHPOBATH MOHSATUSMU: PABEHCTBO (pUTYp, paBHBIE (DUTYPHI,
PaBEHCTBO TPEYTOJBHUKOB, TMApaUIETbHOCTh TPSAMBIX, MEPHIEHANKYIIPHOCTH
MPSIMBIX, YTJIBI MEXK]Y NMPSIMBIMU, TEPIICHIUKYIISP, HAKIOHHAS, POEKIIUS, TT01001e
dburyp, noooHbIe GUTYPHI, TOJJOOHBIE TPEYTOJIbHUKHY;

® ICIOJh30BaTh CBOMCTBA MOJA00MS U PaBEHCTBA (PUTYp MPH PEIICHUU 3a/1a4.

B noBceHeBHOM KNU3HH M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® UCIONB30BaTh  OTHOUIICHWsI NS TMOCTPOCHHS W HMCCIEAOBaHUSA
MaTeMaTUYECKUX MoJieNiell 00bEKTOB peaTbHON KU3HMU.

N3mepeHust u BIYUCIEHUS

e (CBOOOIHO OMEpHpPOBATHh MOHATHUSMHU JJIMHA, IUIOMIAAb, 00bEM, BEIHMUYMHA
yriia KaKk BeTUYMHAMU, UCTI0JIb30BaTh PABHOBEIIMKOCTh U PABHOCOCTABJICHHOCTD MPU
pelIeHUH 3a7a4 Ha BBIYKMCICHHUE, CAaMOCTOSTENbHO TOJydaTh W UCIOJIb30BATh
dbopMyIIbl 1711 BBIYUCIICHUH TUToNaae 1 00beMoB (UTyp, CBOOOTHO OIEPUPOBATH
HIMPOKUM Ha0OpOoM (HOpPMYJT Ha BBIUMCICHUE MPU PEIICHUH CIOKHBIX 337a4, B TOM
YHuclie W 3aJa4 Ha BBIYUCICHHE B KOMOMHAIMSIX OKPYXHOCTH W TPEYTOJbHHKA,
OKpPY>KHOCTH M YETBIPEXYTOJIbHUKA, & TAKXKe C TPUMEHEHUEM TPUTOHOMETPUH;

® CaMOCTOSITENIBHO  (OPMYyIHMPOBAaTh  TUIOTE3BI W TPOBEPATH  HUX
JIOCTOBEPHOCTb.

B noBceHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

e CBOOONHO omepupoBaTh GopMylIamMu TPU PEHICHUH 3a1ad B JIPYTUX
y4eOHBIX MpeAMeTax U MPHU MPOBEICHUU HEOOXOJUMBIX BBIUMCICHUN B pEaIbHOMN
KU3HH.

I'eomeTrpuyeckne NocTpoeHus



e OmnepupoBaTh  MOHATHEM  Habopa  BJIEMEHTOB,  OIPEAEISIOUINX
reOMETPUYECKYIO (hUrypy,

® BIIAJIETh HAOOPOM METOJIOB TOCTPOCHUH ITUPKYJIEM U JIMHEHKOM;

® [IPOBOJMWTH AHAJIU3 U PEAIN30BBIBATH ITAIbI PELICHUS 3a/1a4 HAa IIOCTPOCHHUE.

B noBceaHeBHOM KU3HU M NIPU M3YYEHUH APYTUX MPEAMETOB:

® BBINOJIHATH NOCTPOCHHUSI HA MECTHOCTH;

® OIIEHUBATH Pa3Mephl peabHBIX 00BEKTOB OKPYKAIOLIEr0 MUPA.

IIpeoGpazoBanusi

e OnepupoBaTh ABMKEHUSMU U NMPEOoOpPa30BaHUAMHM KaK METApeIMETHBIMU
MNOHATUSAMU;

® OMEepUpOBaTh MOHSATHEM JMABWXKEHHUA M TpeoOpa3oBaHUsl MOAOOHS AJis
000CHOBaHUM, CBOOOJHO BJIAJAECTh MPUEMaMU MOCTPOEHUS (QUTYP C IOMOIIBIO
JNBIDKEHUA W TpeoOpa3oBaHUsl MOAOOMS, a TakkKe KOMOMHAIUSMU JIBUKCHUMH,
JIBIDKEHUN U TIpeoOpa3oBaHui;

® UCIOJIb30BaTh CBOMCTBA JBWKEHUH W MpeoOpa3oBaHMN AJIsl MPOBENCHUS
00OCHOBaHUSI M JIOKA3aTelIbCTBA YTBEPXKICHUI B T€OMETPUU M JPYTUX YUEOHBIX
IpEeaMETax;

® [10JIb30BaThCAd CBOMCTBAMHU JABW)XEHHI W MpPeoOpa3oBaHUil MPHU pELICHUH
3aj1ad.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH IPYTUX NPeEAMETOB:

® [IPUMEHSTHh CBOWCTBA JBMKEHUM M MPUMEHATH [10100ME 17151 IOCTPOCHUN U
BBIYHCIICHUMN.

BekTOopbl H KOOPAUHATHI HA MJIOCKOCTH

e (CBOOOJHO ONEPUPOBATH MOHATHSIMHU BEKTOP, CyMMa, pa3HOCTh BEKTOPOB,
IIPOU3BEACHUE BEKTOPA HA YUCIIO, CKAISIPHOE IPOU3BEICHUE BEKTOPOB, KOOPANHATHI
Ha IJIOCKOCTH, KOOPAUHATHI BEKTOPA;

® BJAJIETh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha INIOCKOCTH IS
peleHns 3a1a4 Ha BBIYMCIICHUE U JOKA3aTelbCTBA;

® BBINOJIHATH C IOMOIIBIO BEKTOPOB U KOOPAMHAT JOKA3aTEIbCTBO U3BECTHBIX
eMy TreoMeTpudecKrx (HakToB (CBOMCTBA CPEIHUX JIMHHI, TEOPEM O 3aMedaTeNIbHbIX
TOYKaXx U T.I1.) ¥ MOJTy4YaTh HOBbIE CBOWCTBA U3BECTHBIX (PUTYD;

® UCIOJb30BaTh ypaBHEHUS (UTYp JJI PEHICHUs 33a4 U CaMOCTOSITEIbHO
COCTaBJISITh YPaBHEHUS OTACIBbHBIX IUIOCKUX (UTYP.

B noBceaHeBHOM KM3HU M NIPU U3YYEHUH APYTUX NPEAMETOB:

® CIOJIB30BaTh IOHATHS BEKTOPOB M KOOPAMHAT Ul PELICHUA 3a4ad II0
busuke, reorpa@uu U IpyruM ydeOHbIM NpeIMETaM.

Hcropuss MmaTeMaTuKH

e [loHMmMaTe MaTeMaTHKy Kak CTPOr0 OPraHW30BAaHHYI) CHUCTEMY HAYUYHBIX
3HAHMM, B YaCTHOCTHU BJIAJIETh MPEACTABICHUSAMHU 00 aKCHOMATHYECKOM MOCTPOEHUHU
r€OMETPUH U IEPBUYHBIMU MIPEACTABICHUSAMHU O HEEBKIUIOBBIX T€OMETPUSX;

® paccMaTpuBaTh MaTEMATHKY B KOHTEKCTE UCTOPUHU PA3BUTHS LIUBUIN3ALUHU
Y UCTOPHUH Pa3BUTHUA HAyKH, IOHMMATh POJIb MATEMATHUKU B pa3Butun Poccun.

MeToabl MaTEMATHKH



L4 BJIaI[eTB SHAaHWAMU O PA3JIMYHBIX METOAAX 00OCHOBaHHSA U OITPOBCPIKCHUSA
MAaTEMAaTHYCCKHUX YTBCp}KI[eHI/II\/’I N CaMOCTOATCIIbHO ITPUMCHSATD UX;

¢ BJAACTb HaBbIKAMH aHAJIN3a YCJIOBHUA 3add49U U OIIPCACICHUA ITOAXOIAINX
AJI1 pCIICHUA 3aaa4 U3YUYCHHBIX MCTOZI0OB WJIN UX KOM6HH3LIHI>1;

¢ XapaKTCpU30BaATb IHNPOU3BCACHUA HCKYCCTBA C YUYCTOM MATCMATHUUYCCKUX
3aKOHOMepHOCTeﬁ B IMpUPOJC, UCIIOJIb30BaATh MATCMATHUYCCKHUC 3aKOHOMCPHOCTH B
CaMOCTOATCIbHOM TBOPYCCTBC.

Coaepxxkanue Kypca

CopepxaHne KypcoB MaTeMaTWKH 5—6 Ki1accoB, anreOpbl u reomerpun 7—9
KJIACCOB OOBEIMHEHO KaK B HWCTOPUYECKH CIIOKHUBIITHECS JMHUU (YHUCIOBaS,
anreOpanyeckasi, reomeTpudeckasi, QyHKITMOHAIbHAS U JAp.), TAK U B OTHOCUTEIHHO
HOBBIE (CTOXaCcTUUYECKas TUHUSA, «pealibHasi MaTeMaThKay ). OTAeIbHO MPECTaBICHbI
JIMHUS CIOXKETHBIX 3aJ1a4, UICTOpUYECKask TUHUS.

JJIeMeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKHU

Cornacao ®I'OC ocHOBHOTO 00111€T0 00pa30BaHUs B KypC MaTEMaTUKH BBEJICH
pazzaen «Jloruka», KOTOPBIA HE IPEANOJIaraeT JOMOJTHUTEIHHBIX YacOB Ha U3yUYECHUHN
U BCTPaMBaeTCs B pa3IW4YHBbIE TEMBl KypCOB MaTeMAaTHKH W WH()OPMATUKH U
IpeBapseTCs] 03HAKOMJICHHEM C JIEMEHTaMHU TEOPHH MHOXKECTB.

MHo:KecTBa M OTHOIIEHUSI MEKY HUMHU

MHOXeCTBO, Xapakmepucmuieckoe C80UCMBO MHONCECMBA, DSIEMEHT
MHOXECTBa, nycmoe, KOHeyHoe, OeckoHeuHnoe MHoxcecmeo. I[lOJIMHOXKECTBO.
OTHoOlIEHNE NPUHAMJICKHOCTH, BKIIIOYEHUS, PABEHCTBA. DJEMEHThl MHOXXECTBA,
crocoObl  3aJlaHUsl MHOXECTB, PACHO3HABAHUE NOOMHONCECME U  IIEeMEeHMO8
NOOMHOIHCECME C UCNOIb308AHUEM KPY208 Diliepa.

Onepanum Hal MHOKECTBAMU

[TepecedeHune n 00bCTMHEHHE MHOXKECTB. PasHocmb MHOJCECMS, OONOIHeHUe
MHodcecmea. Unmepnpemayus onepayuti HA0 MHONCECMBAMU C NOMOWDBIO KPY208
Dunepa.

9J1IeMeHTHI JIOTHKH

Onpenenenue. YTBepKIeHUSA. AKCHOMBI U Teopembl. JlOKa3aTeabCTBO.
JlokazatenbCcTBO OT MNPOTUBHOrO. Teopema, oOpaTtHas paHHOM. Ilpumep wu
KOHTPIPHUMED.

Bricka3biBaHus

VICcTUHHOCTD M JIO)KHOCTh  BBICKa3plBaHWs.  CrooicHvle u  npocmule
svickazvieanus. Onepayuu HAO BbICKAZLIBAHUAMU C UCNOIb30BAHUEM JI02UHECKUX
CBA30K: U, UNU, He. Y CN08Hble 8bICKA3LIBAHUS (UMNIUKAYULL).

Coaep:xxaHue Kypca MaTeMaTHKH B 5—6 Kiaccax

HarypaJjibHble YncIa ¥ HYJIb

HartypaJjbHblii psig yKceJ U ero CBOMCTBA



HarypanbHoe 4MCO, MHOXECTBO HATypaJbHbIX YHCEI W €ro CBOMCTBA,
n300paXkeHNE HaTyPaJIbHbIX YMCEN TOYKaMU Ha YHUCIOBOM npsiMoil. Mcnonbs3zoBanue
CBOMCTB HaTYpPaJIbHBIX YHUCEII IPU PELIECHUHN 3a1a4.

3anuch ¥ YTeHHe HATYPAJIbHBIX YHCe

Paznuuue mexny mudpoit u uyucinom. Ilo3uninoHHast 3anmuch HATypaJbHOTO
4uclia, MMOMECTHOE 3HaueHue HUGpPhI, pa3psibl U KIACChl, COOTHOIICHUE MEXIY
JIBYMsI COCETHUMU Pa3psIHBIMU €IMHHUIIAMU, YTEHUE U 3aIIUCh HATyPaJIbHbIX YHCEIL.

OxpyrieHue HATYypPaJIbHBIX YHCe

Heobxonumocts okpyrienusd. [IpaBuno okpyriieHUs: HaTypaJibHBIX YUCET.
CpaBHeHHe HATYPAJIbHBIX YHCeJI, CPaBHeHHe ¢ Yucaom (

[TonsiTHEe O CpaBHEHHUH YUCEII, CPABHEHUE HATYPAIBHBIX YUCEI APYT C IPYroM
U C HyJIEM, MaTEMaTHYeCKas 3alliCh CPaBHEHUM, CIIOCOOBI CPAaBHEHUS YHCEIL.
JeiicTBHUS C HATYPAJIbHBIMH YUCJIAMHA

CnoxeHue U BRIUUTAHUE, KOMIIOHEHTBI CJI0KEHUSI U BBIYUTAHMS, CBA3b MEXKTY
HUMH, HAXOXJICHHME CYMMbl U Pa3HOCTH, U3MEHEHHUE CYMMbl U Pa3HOCTH IpHU
W3MEHEHUH KOMITIOHEHTOB CJIOKEHUS U BIYUTAHMUS.

YMHOXEHHE U JIeJIEHUEe, KOMIIOHEHThl YMHOXEHUS U JICJICHUS, CBA3b MEXITY
HUMH, YMHOKEHHE U CJIOKEHHE B CTOJIOUK, JEJICHUE YTOJIKOM, POBEpPKa pe3yiibTaTa
C TIOMOIIBIO MMPUKHUJIKK U OOPATHOTO JIEHCTBHUS.

[lepemecTUTENBHBII U COYETATEIbHBIA 3aKOHBI CJIOKEHHUS M YMHOXEHUS,
pacrnpeieMTeIbHbI 3aKOH YMHOXXEHHSI OTHOCHUTEIIBHO CIIOKEHUS, 000CHOB8aHUE
aAneoOpUMMO8 8bINOJIHEHUSL apUPMemuUyeckux Oeticmeul.

CreneHsb ¢ HATypPaJbHBIM MOKa3aTeJeM

3anuch 4nciia B BUJE CYMMBI Pa3psiIHbIX ClIaraeMbIX, TOPSI0K BBITTOJIHEHUS
JNICUCTBUI B  BBIPAKEHUSAX, COJAECPXKAIIUX CTEINCHb, BBIYMCICHUE 3HAYCHUU
BBIPAKECHUH, COJICPKAIIUX CTEICHbD.

YuciioBble BbIPAKECHUSA

HucmoBoe BhIpaXXEHUE U €TI0 3HAUYCHUE, ITOPSAI0K BBIITOJIHEHHS JEUCTBUM.
JlesieHue ¢ ocTaTKOM

JleneHue ¢ 0CTaTKOM Ha MHOKECTBE HATYpaIbHBIX YUCE, CBOUCMBA OeNeHUs. C
ocmamkom. IIpakTHyecKkue 3a/1auu Ha JIeJIEHUE C OCTAaTKOM.
CgoiicTBa M IPU3HAKHU A€JTUMOCTH

CBOWMCTBO JIETUMOCTH CyMMBI (Pa3HOCTH) Ha YUCIo. [[pu3HaKu AEIMMOCTH Ha
2, 3, 5,9, 10. Ilpusnaxu odenumocmu ua 4, 6, 8, 11. Joxazamenbcmeo npuzHakos
denumocmu. PereHre mpakTUIeCKuX 3a1a49 ¢ TPUMEHEHUEM TTPU3HAKOB JICTUMOCTH.
Pa3Jio:keHHe YK c/Ia HA TPOCThbIe MHOKHTEH

[IpocThie U cocTaBHBIE YUCIHA, peuiemo Ipamocena.



Pa3znoxkeHue HaTypajabHOIO YKCiia HAa MHOXUTEHU, PA3JIOKEHHUE HA MPOCTHIE
MHOXUTENU. Konuuecmeo Oenumeneii yucia, ancopumm pasiodceHusi Yucia Ha
NPOCMble MHOMCUMENU, OCHOBHASI meopemMa apupmemuxu.

AJireOpandecKue BbIPaKeHUSA

Ucnonb3oBanne OykB [Jii 00O3HAYEHHUS 4YHWCEJ, BBIYMCICHUE 3HAUYCHUS
anreOpanyeckoro BBIPAXKEHUS, MPUMEHEHUE airedpandyeckux BBIPAKEHUM IS
3alMCH CBOMCTB apu(pMETUUYECKUX ACHCTBUM, NpeoOpa3zoBaHuE aireOpandecKux
BBIPAKCHUM.

Jdenuresn 1 KpaTHbIE

JlenuTens U €ro CBOMCTBA, OOIINMA ACTUTENb ABYX U 00jiee yncell, HanOO b
oOIui JeauTe b, B3aUMHO IIPOCTHIC YHCIA, HAXOXKIEHHWE HauOOJBIIEro OOIIero
nenutens. KpatHoe u ero cBoiicTBa, oOllee KpaTHOE JBYX H 0oJiee YHCell,
HauMEHbIIIee O0Iee KpaTHOE, CIOCOOBbI HAXOXKJICHHS HaMMEHBIIEro OOIIero
KpaTHOTO.

JApodu

OObIKHOBEHHBIE IPOOH

Houist, 4acTh, IpoOHOE YKCIO, P00k, J[poOHOE YHCIIO KaK Pe3yibTaT ACICHUS.
[IpaBubHBIE U HETIPABUIIbHBIE IPOOH, CMELIaHHAs APOOb (CMEIIAHHOE YHCIIO).

3anuch HATypajbHOTO 4YHCIa B BHJE JpOOM C 3aJaHHBIM 3HAMEHATEJEM,
npeoOpa3zoBaHue CMENIaHHOM IpoOU B HETPABUIbHYIO IPOOb U HA00OPOT.

[IpuBenenue apobeit k obuemy 3HameHaTento. CpaBHEHHE OOBIKHOBEHHBIX
TpoOeii.

CrnoxxeHue U BbIYMTaHUE OOBIKHOBEHHBIX IpOOEi. YMHOXKEHHE U JIeJICHHE
OOBIKHOBEHHBIX JPOOCH.

Apudmernueckre 1eUCTBHSI CO CMEIIAaHHBIMU IPOOSMH.

Apudmernueckre NeUCTBUS C TPOOHBIMU YHCIAMHU.

Cnocobwvl payuonanuzayuu 6blYUCIEHUL U UX NPUMEHEeHUe NPU GblNOJIHEHUU
oelicmeuti.

JecaTu4HbIE IPOOH

Lenas u npoOHasg yacTu JecaTudHO npodu. IlpeobpaszoBaHue neCSITHUUHBIX
npoOeii B 00bIkHOBEHHBIC. CpaBHEHUE IECITUUHBIX ApoOeii. CI0KeHNE U BEIYUTaHUE
JNECATUYHBIX Jpo0eit. OKpyrieHue IeCATUYHBIX JPoOeil. YMHOXKEHUE U JeJIeHUe
JNECATUYHBIX po0eit. [Ipeobpazosanue 06bIKHOBEeHHbIX Opobell 8 Oecamuynblie OpoOU.
Koneunvie u 6eckoneunvle decsamuunvie Opoou.

OTHO1IeHHE IBYX YHCeJI

Macmtab Ha tutane u kapte. [Iponopiuu. CBolicTBa MpoONoOpIvid, MPUMEHEHHE
MPOIOPUXN W OTHOILIEHUN MPH PEIICHUHN 3a]1a4.

Cpennee apudmMeTudeckoe yuce

Cpennee  apudmernyeckoe JByX  4mcen.  V3oOpaxeHue  cpemaHero
apu(PpMETUIECKOTO JIBYX YHUCEI Ha YACTIOBOM MPsiMOil. Perienne mpakTHYecKkux 3aaaq
C TMmpuMEHEeHHeM cpenHero apudmerndeckoro. Cpednee apupmemuueckoe
HEeCKONbKUX YUCEL.



IIpoueHTbI

[lonarne mnponeHTa. BpruncieHue MNpPOUEHTOB OT 4YUCIa M 4YuCia [0
M3BECTHOMY ITPOIIEHTY, BBIPAKEHUE OTHOLLICHHS B IIPOLIEHTaX. PerieHne HecmoKHbIX
MPAKTUYECKUX 33a/1a4 C MIPOLEHTAMH.

JAunarpamMmmbl

Cronbuatele W KpyroBble auarpammsbl. I3Bieuenue wuHpoOpMauu U3
nuarpamMm. M3zoopasicenue ouazpamm no 4ucios8blm OAHHbIM.

PanunonajibHbIe ynciia

IHonoxuTeNbHBIE M OTPHIATEIbHbIE YHCJIA

N300paxxeHre 4ucen Ha 4YHMCIOBOM (KoopAauHaTHOW) mnpsMoil. CpaBHeHHe
yucen. Moayip yuciia, reOMETpUYECKasi HHTEpPIIpEeTaus Moy yncia. JleicTBus ¢
MOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMH YHACIaMU. MHOKECTBO LEIBIX YHCEIL.

IlonsiTHe 0 panuoHaJABLHOM uYMcae. [lepguunoe npeocmasnenue o
MHOJHCecmee payuoHaibHslx yuce. JIeMCTBUS C palliOHAIbHBIMU YHCIIAMMU.

Pelenne TeKCTOBBIX 33124

Envnuubl w3MepeHmii: JUIMHBI, IUIOIIAAW, OOBEMa, MAacChl, BpPEMEHH,
CKOPOCTH. 3aBHUCUMOCTH MEXIYy €IUHUIAMUA HM3MEPEHUS KaXJOW BEJINYUHBI.
3aBUCUMOCTH  MEXAY  BEIWYMHAMMU: CKOpPOCTb,  BpEMs,  PacCTOSHME;
IPOU3BOJUTENILHOCTb, BpEMS, paboTa; IIeHa, KOJIMYECTBO, CTOUMOCTb.

3amaum Ha Bce apudMeTHUecKue JeHCTBUS

Pemenne TekCcTOBBIX 3adad apu(pMeTHYECKUM crocodbom. lcmnonb3oBaHue
Ta0JIMIL], CXEM, YEPTEKEU, APYIUX CPEICTB MPEACTABICHUS JTaHHBIX MPU PELICHUU
3a/1a4u.

3agaum Ha IBMKEHHE, pa00Ty U MOKYIIKH

PemeHne HECIOXKHBIX 3aJad Ha JBUKEHUE B  IPOTHBOIOJIOKHBIX
HaIpaBJIEHUSX, B OJHOM HAMpAaBJICHUH, TBUKEHHUE MO PEKe MO TEUECHUIO U MPOTHB
teueHusi. Pemenue 3amay Ha coBMecTHyo paboty. Ilpumenenme apobeit mnpu
pELICHUH 3a4ay.

3ama4u HA YACTH, 10JIH, MPOLEHTHI

Pemienue 3a1au Ha HAXOXJAEHUE YACTH YMCIIA U YUCTIA TI0 ero yactu. Pemenue
3a/1a4 Ha MPOUEHTHI U A0Ju. [I[puMeHeHne mponopuuii Npyu peleHuy 3a1ad.

Jlornyeckue 3agaumn

Pemenrie HECNOXXHBIX JOTMYECKHUX 3ajad. Pewenue nocuyeckux 3aday c
nomowwvio epagos, mabauy.

OcHOBHBbIE MeTOAbl pelleHus] TEeKCTOBBIX 3aJad: apu(pMETHUUECKHI],
nepedop BapUaHTOB.

Harasinnas reomerpust

@urypsl B OKpyxaroieM Mupe. HarmsinHele mpeactaBienus o Gurypax Ha
IJIOCKOCTH: TpsiMas, OTPE30K, JyY, YroJj, JoMaHasi, MHOTOYTOJbHUK, OKPY>KHOCTD,
Kpyr. UeThIpeXyroibHUK, MPSAMOYTOJbHHUK, KBaApaT. TpEeyrojlibHUK, 6UObl
mpeyeonvhukos.  Ilpasunvuvie  muocoyeonvhuku.  V300pakeHHE  OCHOBHBIX
reoMeTpuyecKkux Quryp. Bzaumuoe pacnonosicenue 08YX  HPAMbIX, 08X
OKpYOJICHOCIEU, NpAMOU U OKpydcHocmu. JlmuHa oTpe3ka, JIoMaHOW. EnuHHIBI
n3MepeHus JuHblL. [locTpoeHne oTpeska 3aaanHou JiavHbl. Buael yrinos. ['pagycHas
Mepa yriia. 3mepeHue 1 MoCTpOeHHUE YIIOB C IOMOIIBIO TPAHCIOPTHPA.



[lepumerp wmHOTOyrompHUKA. [loHsATHE TUIOmMEAMM GUTYPHI;  CAUHUIIBI
u3Mepenust 1iomanu. Ilnomaas npsiMoyroibHuKa, KBagpara. [lpuOnmxkeHHoe
HU3MepeHue IIomaau Guryp Ha kierdyator oymare. Pasnosenuxue gueypoi.

Harnsinuele  mpencraBieHHs O  MPOCTPAHCTBEHHBIX — Gurypax:  KyoO,
napajuienienunea, npusMa, nupaMmuia, map, chepa, konye, mumnap. M3odpaxenue
MPOCTPAHCTBEHHBIX (GUryp. Ilpumepvr ceuenuti. Mnocoepannuxu. Ilpasunvhule
MHoeoepanHuky. TIpuMepsl pa3BepTOK MHOTOTPAaHHUKOB, IWJIMHAPA U KOHYCA.

[Tousatne  oO0bema;  enuHuibl  00bema. (OObeM  OPSIMOYTOJIBLHOTO
napasuienienurnesna, Kyoa.

[Tonsitue o paBeHcTBe Quryp. LlenTpanbHas, oceBast U 3epKaibHAsl CAMMETPHUU.
N300pakeHre CHMMETPUYHBIX (GUTYD.

Pemenne npakTu4eckux 3aaad ¢ MPUMEHEHUEM MIPOCTEHIINX CBOUCTB QUTYD.

HcTopusi MmaTeMaTUKH

llosisnenue yugp, 6yxs, uepoziugos 8 npoyecce cuema u pacnpeoeieHus
npodykmos nHa /[pesnem bBruoxcnem Bocmoxe. Ceazv ¢ Heonumuueckoii pegonoyuell.

Poowcoenue  wecmudecsmepuynoti  cucmemvl  cuucienus.  Ilosgnenue
0ecsAMuUYHOU 3aNUcl yucell.

Poowcoenue u pazeumue apugpmemuxu namypanvuoix yucen. HOK, HOJ],
npocmole yucia. Pewemo Spamocghena.

llosenenue Hyna u ompuyamenbHvix Yuceil 8 mamemamuke opegnocmu. Ponb
Huocpanma. ITouemy (—1)(—1) =+1?

Ilpobu 6 Baeunone, Eeunme, Pume. Omxpwvimue oOecamuuHvlx Opooeli.
Cmapunnvle cucmemuvl mep. [lecamuunvie OpodU U Mempuyeckas cucmema mep.
JI. Maznuykuu.

Copepxanue Kypca MaTeMaTHKH B 7-9 Ki1accax

Aureopa

Yucaa

PauunonajibHbIe YKc/Ia

MHOXeCTBO panuOHaNbHBIX 4Yuced. CpaBHEHHE pallMOHAJIBHBIX YHCEIL.
JleficTBUS € pauuMOHAIBHBIMU YHUCHaMU. [IpedcmasnenHue payuoHaIbHO20 YUCIA
oecssmuyHol 0poowio.

HppanuoHajabHbie YUCIa

[TonsaTre uppauroOHaNBLHOrO yncia. Pacro3HaBaHuEe UPPaAIMOHAIBHBIX YHCEN.

[IpumMepsbl noka3zatenbCcTB B asiredpe. MppaloHaIbHOCTE Ynciia \/E . [IpumeHenune B
reometpun. CpasHenue uppayuoHanvbHulx uucei. MHodxcecmeo OeticmeumenbHbIX
yucerl.

To:xknecTBeHHbIE IPe00pa3oBaHUs

YucaoBbie 1 0yKBEeHHbIE BbIPAKEHUSA

Bripaxkenue ¢ nepemeHHON. 3HaueHue BbipaxkeHus. [logcTaHoBKa BhIpaKeHUN
BMECTO [IEPEMEHHBIX.

[eable BbIpaxeHus

Cremnenp ¢ HaTypalbHBIM TIOKaszarelieM U ee cBoicTBa. [IpeoOpazoBanus
BBIPAKEHUMN, COAEPKAIINX CTETIEHU C HATyPAJIbHBIM IMOKA3aTEIIEM.



Onnounen, wmHorouseH. JlelcTBuUS C OJAHOWIEHAMHM U MHOrOWIEHaMU
(cokeHue, BBIYUTAHUE, YMHOXKEHHE). DOopMysbl COKPAIIEHHOTO YMHOXKEHUS:
pPa3HOCTh KBaApPATOB, KBAaJApaT CyMMbl M pPa3HOCTH. Pa3iioxkeHrne MHOrowieHa Ha
MHOKHUTEJIN: BEIHECEHUE OOIIEro MHOKHUTENS 32 CKOOKU, epynnuposKa, npumeHeHue
Gdopmyn  cokpawenno2o ymHodxcenus. Keaopamuwiti mpexunen, paznodcenue
K8AOPAMHO20 MpexunieHa Ha MHONCUMENU.

/{po0HO-paniuOHAIbHBIE BHIPAKEHUSA

Crenenp ¢ wnensiM mokazateneM. [IpeoOpa3oBanue ApOOHO-IMHEHHBIX
BBIPOKCHHUI:  CIOXKEHHE, YMHOXXEHHUE, JelieHue. Aneebpauveckas  Opoob.
Jonycmumbie 3HaueHus nepemMeHHvIX 6 OpPOOHO-PAYUOHANLHBIX BbIPANCEHUSX.
Coxpawenue aneeopauueckux opodeiu. Ilpusedenue aneeopauveckux Opobeu K
obwemy 3snHamenamento. Jlercmeus ¢ aneedpauyeckumu OpoOAMU: CONHCEHUE,
svlyumanue, YMHodceHue, 0ejleHue, 6036e0eHue 8 CmeneHtb.

IIpeobpa3zosanue vipasiceHuti, coo0epAHcAuux 3HaK MoOYs.

KBagpatHbie KOpHHI

Apudmernueckuii KBaapaTHbIH KoOpeHb. [IpeoOpa3oBaHue BBIPAKEHUI,
COJZIeprKalllMX KBaJAPATHbIE KOPHU: YMHOXEHHUE, NE€JIECHUE, BRIHECEHUE MHOKHUTEIS U3~
MI0J1 3HaKa KOPHSI, BHeCceHue MHONCUmes no0 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. (CBOWCTBA YMCIOBBIX pPAaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsiTue ypaBHEHUS U KOPHA ypaBHEHUS. [Ipedcmasnenue o pagHocuibHocmu
ypasHenuu. Obnacms onpedeneHuss ypasHeHus (00aacmos OONYCMUMBIX 3HAYEHUU
nepemeHHol).

JIuHellHOe ypaBHEHME U €r0 KOPHU

Pemienue nuHEWHBIX ypaBHEHUU. Jluuelinoe ypasHnenue ¢ napamempom.
Konuuecmeo kopmueti nuwneiinoco ypaeuenus. Pewenue nuHeuHbiX YpaGHeHUu c
napamempom.

KBagpaTtHoe ypaBHeHHe H €r0 KOPHHU

KBanparneie ypaBHeHus. Henonnble kBagpaTHbie ypaBHEHUS. JJUCKpUMUHAHT
KBaJpaTHOro ypasHeHus. DopMyna KOpPHEW KBaApaTHOrO ypaBHEHUs. 1eopema
Buema. Teopema, obpamuas meopeme Buema. Pemienue KBaJpaTHBIX
YpaBHEHUI: MCIIOb30BaHUuEe (OPMYJIBI Il HAXOXJCHUSI KOPHEW, epaghuueckuil
Memoo peuletusl, pa3nodceHue Ha MHOMCUMenu, noobop KOpHel ¢ UCNOIb308aAHUEM
meopemvl Buema. Konuuecmeo Kopuell K8aOpamHo20 ypasHeHusl 8 3a8UCUMOCIU O
e2o Ouckpumunauma. bukeadpamuvie ypasHnenus. Ypaeumenus, ceodumvie K
JIUHeHbIM U Keaopamuvim. Keaopamuvle ypasnenus ¢ napamempom.

/Ipo0HoO-paniuoHAILHbIE YPABHEHUS

Pemenne mnpoctedmux apoOHO-TMHEHHBIX YypaBHEHUU. Pewenue OpoOHO-
PAYUOHATILHBIX YPAGHEHUU.

Memoovl pewienuss ypagHeHull: Memoovl PABHOCUTbHBIX Npeodpa308aHull,
Memoo 3ameHbl NnepeMeHHOU, epaghuueckuli memoo. Hcnonvzosanue ceolicme
@dyHKYUL npu peweHuy YpasHeHul.



IIpocmetiwiue uppayuonanvuvie ypasnenus euoa (| f (x) =a, \/ f(x)= \/ g(x) -

Vpasnenus euoa X" =a.Vpasnenus 6 yenvix wucuax.

Cucrembl ypaBHeHHH

YpaBHeHHE C JOByMs IEpEMEHHBbIMU. JIMHEHHOE YypaBHEHHE C JBYMs
nepeMeHHbIMU. [Ipavas kak epaguueckas uHmepnpemayusi TUHEUH020 YPAGHEHUs C
08y M5l nepeMeHHbIMU.

IlonaTne cucreMsl ypaBHeHu. Pemenue cucremsl ypaBHEHUM.

Metoapl pemeHnss CUCTEM JIMHEMHBIX YPABHEHMM C JBYMs INEPEMEHHBIMU:
epaguueckutl Memoo, Memoo Cl0AHCeHUs, METOJ TIOJCTAHOBKH.

Cucmembl TUHEUHBIX YPAGHEHUI C NAPAMEMPOM.

HepaBencrBa

Uucnoseie HepaBeHcTBa. (CBOMCTBAa YHCIOBBIX HepaBeHCTB. lIpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPHU 3aJaHHBIX 3HAYEHUAX [TEPEMEHHBIX.

HepapenctBo ¢ nmepemennoii. Ctporue u HecTporue HepaBeHCTBA. Qobaacmo
onpeoenenusi Hepasencmaa (001acmv 00ONYCMUMbBIX 3HAUEHUL NePEeMEHHOIL).

Pemienue IMHENHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmeo u ezco pewenus. Pewenue «eadpamuuix
HEepaseHCcma: UCNOIb308AHUE CEOUCME U 2PAPUKA K8AOPAMUYHOU (PYHKYUU, MenmOoo
UHMEPBAons. 3anuce peulenust KeaopamHo20 HepageHCcmad.

Pewenue yenvix u OpooHo-payuoHantbHbix HEPABEHCME MEMOOOM UHMEPBATIOS.

CucreMbl HepaBeHCTB

CucTeMbl HEPaBEHCTB C OJHOW IEPEMEHHOMN. Pemenne cucreM HEPaBEHCTB C
OJIHOM MEePEeMEHHOW: JIUHEHHBIX, KeaopamHulx. V300pakeHne pelieHus CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSAMOM. 3alIUCh PEIEHUs CUCTEMbBI HEPABEHCTB.

DyHKUUHA

IHonsiTHe PyHKIUH

JlekapTOBbl KOOpPAMHATBHI HA IUIOCKOCTU. POpMUPOBAHUE NPEACTABIECHUN O
METaNpeMETHOM TOHATUM  «KOOpAMHATB). CrocoObl 3amaHus  (PyHKIUI:
aHATUTUYECKUH, rpadudeckuit, Tabnuunsbiid. ['paduk dynkuuu. [Ipumepst Gynkmmii,
MOJIy4a€MbIX B TIPOLECCE HCCIEAOBaHUS Pa3IMYHBIX PEANbHBIX IIPOLIECCOB U
pemieHust 3agady. 3HayeHue ¢GyHKuMM B TOouke. CBoiicTBa (yHKIMIL: 00JacTh
ONpENEIICHNsl, MHOXKECTBO 3HAUYEHUM, HYJIH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
yemHoCcmv/HeyemHocmy, TPOMEXYTKH BO3pacTaHUs W yObIBaHUS, HAauOOJbLIEE U
HauMeHblllee 3HaueHus. MccnenoBanre QyHKIIMU MO ee rpauky.

lIpeocmaenenue 06 acumnmomax.

Henpepuvienocms gpynxyuu. Kycouno saoannvle gpynxyuu.

JIuneiiHas pyHKIMSA

CaoiictBa u rpaduk JTUHEWHON (yHKIMHA. YTIIOBOW KOA(D(DHUIMEHT MpSIMOH.
Pacnionoxenne rpadguka nuHeWHONW (YHKIMM B 3aBUCHMOCTH OT €€ YTIJIOBOTO
kodddurmenTa u cBobogHOTO uiieHa. HaxooicoeHue Ko3pGuyuenmos nuHeuHouU
@YHKYUU NO 3A0AHHBLIM YCIOBUAM. NPOXOHCOEHUe NPAMOU uepe3 08e MOUKU C
3GA0AHHLIMU  KOOPOUHAMAMU, NPOXOHCOEHUe NpAMOU uepe3 OAaHHYI0 MOYKY U
napanieibHou OAHHOU NPSMOU.

KBagparuunas QpyHkuus



CpoiictBa u rpaduk KBaapaTuuHoW (yHkIMU (mapadona). [locmpoenue
epaghuka keaopamuyHou yukyuu no mouxam. HaxoxaeHue HyJIeW KBaApaTHIHOU
GYHKIUKM,  MHOJICeCcm8a  3HAYEHUU,  NPOMENCYMKO8  3HAKONOCMOSHCMEA,
NPOMENCYMKO8 MOHOMOHHOCMIU.

OOpaTHasi NPONOPUHOHATBHOCTD

CaoiicTBa pyHKIIUU y :5 y = g ['unep6omna.

I'pagpuxu ¢yukuuii. Ilpeobpaszosanue epaguxa yukyuu y= f(x) 011
nocmpoenus 2papuxos GyHKyutl 6UOA y — af (kx +b)+c -

Tpaduru dymwepi y=a+—*—, y .y~ 4%, y-.

IlocnenoBaTeIbHOCTH U MPOTPeCcCHN

YucioBas nmociieoBaTeIbHOCTD. [[prMepbl YUCIOBBIX MMOCIIEI0BATEILHOCTEM.
beckoneuHble mociie0BaTEIbHOCTU. ApudMeTHIecKass IPOrpeccusi U ee CBOMCTBA.
['eomerpuyeckas nporpeccus. Dopmyna obweco uneHa u cymmovl N Nepevix YieHOo8
apugmemuyeckoli u ceomempuyeckou npoepeccuil. Cxooawasacsa 2eomempuyeckas
npozpeccus.

Pelienue TeKCTOBBIX 3a/1a4

3agaum Ha Bce apudmMeTHUeCKHe AeiiCTBUS

Pemenne TekcTOBBIX 3adad apu(pMETHYECKUM crocodbomM. lcmnonb3oBaHue
TaONHIl, CXEM, YEPTEeKEH, APYTHX CPEICTB MPEACTABICHUS NAHHBIX MPH PEIICHUN
3a/1aum.

3anaum HA IBHKeHHeE, Ppa00Ty U MOKYIKH

AHanmu3 BO3MOXKHBIX CHUTYaIlMd B3aMMHOTO PACIIOIOKEHUS OOBEKTOB MPH MX
JIBU>KEHUHU, COOTHOIICHHS] 00BEMOB BBITIOJIHAEMBIX Pa0OT IPU COBMECTHOM padoTe.

3aJauM HA YaCTH, J0JIU, IPOIEHTHI

Pemenne 3amay Ha HAXOXKJCHUE YaCTH YMCIIA M YUCIIA TIO €ro YacTu. Pemienue
3aJla4y Ha MPOIEHTHI U JoJu. [IpuMeHeHue mponopiuii Mpyu peiieHuy 3aaad.

Jlornueckue 3a1a4u

Pemenue noruueckux 3agad. Pewenue no2uueckux 3a0a4 ¢ NOMowbio epagos,
maoauy.

OcCHOBHBbIE MeTOJbl pemeHusl TEKCTOBBIX 3a1ay: apu(hMETHUCCKH,
anrebpandeckuii, mepebop BapuaHTOB. [lepsuunbie npedcmasieHus O Opyux
Memooax peuleHus 3a0au (ceomempuyeckue u epapuyeckue memoowl).

CrarucTuka ¥ Teopusi BepoOsATHOCTEH

Crarucruka

TabmuuHoe u rpaduyeckoe MpeACTaBICHUE JaHHBIX, CTOJI0YATHIE U KPYTOBBIE
auarpaMmbl, TpaduK, TPUMEHEHHUE auarpaMM # TpapuKOB Jig OMHCAHUS
3aBUCUMOCTEH peaslbHbIX BEIMYWH, U3BJICUCHUE HH(POPMAIIMK W3 TAOJIHII, THarpaMm
u rpadukoB. OnucaTenbHbIC CTATHCTHYECKUE ITOKA3aTEIM YHCIOBBIX HAOOPOB:
cpenHee apudmeTudeckoe, Meduara, HanboIbIIee U HAUMEHbBIIIee 3HaUYeHU. Mepbl
pacceuBaHMs: pa3Max, oucnepcus u CmaHoapmHoe OmkIoOHeHue.

CnyvaiiHas W3MEHYMBOCTh. M3MEHUMBOCTh NpuU U3MEpEeHUsX. Pewarowjue
npasuia. 3aKOHOMePHOCMU 8 USMEHUYUBLIX GEIUYUHAX.

Cayuaiinbie COOBITHS



CrnyyaiiHble ONBITHI (PKCIIEPUMEHTHI), 3JEMEHTApHbIE CIIy4ailHble COOBITHS
(ucxomasl). BeposaTHOCTH 53ieMeHTapHBIX CcoOObITHI. CoOOBITHS B CIy4alHbIX
HKCIIEPUMEHTAX M OJIaronpUATCTBYIOIIHUE 3JIEMEHTapHbIe coObITUA. BeposTHocTh
CIIy4ailHbIX COOBITUN. ONBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMUA COOBITHSIMHU.
Knaccuueckre BepOSITHOCTHBIE ONBITHI C HCIOJB30BAHUEM MOHET, KyOUKOB.
lIpeocmasnenue codovimuil ¢ nomowpio ouazpamm Jinepa. [Ipomusononodichvie
cobvimus, o0bveouneHue u nepeceuenue coovimuil. Ilpasuno  crodcenus
seposimnocmetil. Cnyyatinwiil 6bi60p. Ilpedcmasnenue sxcnepumenma 6 guoe oepesa.
Heszasucumvle cobvimus. YmuooiceHue 6eposmHocmell He3aBUCUMBIX COObIMULL.
Ilocnedosamenvuvle Hesagucumvle ucnvimanus. llpenctaBieHue O HE3aBUCHUMBIX
COOBITUSIX B )KM3HU.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymnooicenus, nepecmanosku, pakmopuan yucia. Couemanusi u 4ucio
couemanuti. Dopmyna uucna covemanuui. Tpeyeonvrux Ilackansa. Onvimsi ¢ 601LUUM
YUCTIOM PABHOBOIMONCHBIX DJIEMEHMAPHBIX COObIMuUlL. Buluucienue eepoamuocmell 8
ONbIMAX ¢ NPUMeHeHuem KomounamopHolx opmyn. Ucneimanusi beprynnu. Ycnex u
Heyoaua. Beposmuocmu cobvimuil 6 cepuu ucnoimanuii bepuynnu.

Crayuaiinvie genuyuunbl

3HakomMcmeo CO  CAYHAUHLIMU — GEIUYUHAMU HA NPUMEPAX KOHEYHbIX
OUCKDEMHbIX CAYYUAUHBIX BENUUUH. Pacnpeoenenue 8eposIMHOCMELL.
Mamemamuueckoe oxcudanue. Ceoticmea mamemamuieckoeo odxcuoanus. [lonsamue
0 3axone bonvuux yucen. Msmepenue eeposmuocmei. llpumenenue 3axkona 601buiux
yycen 8 COYUOI02UU, CMPAX08AHUU, 8 30PABOOXPAHEHUU, 0DecnedeHUuU Oe30NaAcHOCmU
HACeNeHUs 8 YPe38bIUAUHBIX CUMYAYUSX.

I'eomerpus

I'eomeTpuueckue purypsi

@urypbl B reOMEeTPUHM U B OKPY/KAKOIIEM MHpe

['eomerpuueckas ¢purypa. DopMupoBaHue MPEICTABICHUN O METAIIPEAMETHOM
MOHATUU «PUTYPay.

Touka, TMHMS, OTPE3OK, MpsiMasi, JIy4, JJIoMaHasl, IOCKOCTb, YroJj, OucceKTpuca
yIja ¥ €€ CBOMCTBA, BUABI YTJI0B, MHOTOYT'OJIbHUKH, KPYT.

OceBast cumMmerpust reomerpudeckux ¢uryp. LleHTpanbHas cumMMmerpus
TreOMETPUYECKUX QUTYP.

MHOroyrojibsHuKN

MHOroyronsHUK, €ro 3JIEMEHTBHI U €r0 CBOMCTBA. Pacnio3HaBaHue HEKOTOPBIX
MHOTOYTOJIbHUKOB. Buvinykivie u Hegvinykivle MHO20y201bHuUKY. lIpaBUIIbHBIE
MHOTOYTOJIbHUKH.

TpeyronsHuku. Beicota, Meauana, OuCCeKTpuca, CpeaHss  JUHUSA
TpeyrojibHuKa. PaBHOOEIpEHHBIH TPEYroNbHUK, €ro CBOWCTBA U TPHU3HAKH.
PaBHOCTOpOHHMI TpeyroyibHUK. [IpsIMOYronbHbIN, OCTPOYTOJIBHBIN, TYIIOYTOJIbHBIN
TpPEYroJIbHUKW. BHEIHUE yrisl TpeyrojibHUKa. HepaBeHCTBO TpeyroibHUKA.

YerbipexyronpHuku. [lapamnenorpamm, poMO, NpsIMOYTOJIBHUK, KBajpar,
Tpaneuus, paBHoOeApeHHas Tpaneuus. CBOWCTBa M NMPU3HAKU MapajuieIorpaMma,
pomOa, MpsAMOYTOJIbHUKA, KBaJparTa.

OKpy:XHOCTB, KPYT



OKpy»X HOCTb, KPYT, UX 3JIEMEHThl U CBOMCTBA; IIEHTPAJIbHbIE U BIHCAHHBIE
yribl. KacarenbHast u cexywas K OKPYXHOCTH, uUX ceoticmea. BIHCaHHbIE H
OMHUCAHHBIE OKPYXHOCTH [JII TPEYTOJbHHUKOB, Yemvlpexy20ibHUKO8, NPAGUIbHLIX
MHO20)201bHUKOS.

I'eomeTpudeckne Gurypnl B IPOCTPAHCTBE (00bEMHbIE TeJIA)

Mmnozcoepannux u e2o snemenmoul. Hazeanus MHO202PAHHUKO8 C pPA3HBIM
noJI0JCeHUeM U Koaudecmeom 2cpawueti. llepBUUHbIE TIPEACTABICHUS O MUPaMHUIE,
napajienenuneae, npusme, cdepe, mape, MUIMHAPE, KOHYCE, UX DJIEMEHTaxX H
MPOCTEUIIINX CBOWCTBAX.

OTHOlIEHUS

PaBencTBo ¢uryp

CBoiicTBa paBHBIX TPEYTOJIBHUKOB. [[pM3HaKy paBEeHCTBA TPEYTOJILHUKOB.

IMapajuteIbHOCTH MPAMBIX

[Ipu3Haku U CBOWCTBA MapajUIEIbHBIX MPIAMBIX. AKcuoma napaiieibHocmu
Eexnuoa. Teopema @aneca.

IepneHauKyasipHbIe PSIMbIE

IIpsmont  yron. llepnenaukynsap K nOpsaMou. HakioHHas, nOpoOEeKLUS.
CepenuHHBIA  TEpHNEHOUKYIsAp K orpe3ky.  Ceoucmea u  npuzHaku
nepneHOUKYIAPHOCIU.

Ilooooue

lIponopyuonanvuvlie ompesxu, nooodbue ¢ueyp. 1looobHbIe mpeyeonbHUKU.
Ilpuznaxu nooobus.

B3aumHoe pacnoJioxkeHue NpsMoi U OKPY>KHOCTH, 08YX OKPYHCHOCHIELI.

N3mepenusi u BbIYMCIEHUS

Bean4uHbI

[Tonsitue Benmuunnebl. J{nuna. M3mepenne qiuunbl. EnuHULBI ©13MEPEHUS JTUHBL.
Bennuuna yrna. ['pagycHas mepa yria.

[TonsiTHe 0 TIIOMIAAM TUIOCKOM (GUTYPHI U €€ CBOMCTBax. M3MepeHue riomnaaei.
EnuHuibl uamepeHus miomaim.

[IpencraBienne 06 oObemMe U ero cBoiicTBax. M3mepenue oobema. EquHuIibl
U3MEpEHUs 00bEMOB.

N3mepeHusi 1 BbIYMCICHUS

NHCTpyMEHTBI UIsI M3MEPEHUNM W INOCTPOCHUM; U3MEPEHUE U BBIUYHUCIICHUE
YIJI0B, IJIMH (paccTostHuil), ruiomaneil. TpuroHoMerpuueckue (yHKIUU OCTPOTO
yria B IPSAMOYTOJIbHOM TPEYTOJIbHUKE Tpuconomempuueckue OyuKkyuu mynozo yaid.
Brluncnenne 3J1eMEHTOB TPEYTOJbHUKOB C MCIOJIb30BAHUEM TPUTOHOMETPUYECKUX
cCoOTHOIIeHUH. DopMysbl TUIOMIAJU TPEYroJIbHUKA, NapaieiorpaMmMa U €ro
YaCTHBIX BHUJOB, (DOPMYJIbI JUIMHBI OKPY>KHOCTU U IUiomaau kpyra. CpaBHeHUE U
BhlunciaeHue tomaaeii. Teopema Iludaropa. Teopema cuwnycos. Teopema
KOCUH)CO8.

Paccrosinus

Paccrostnue mexnay ToukamMu. PacctosiHuEe OT TOUKH A0 NpsSMOM. Paccmosinue
mexncoy gueypamu.

I'eomeTpuyeckue NoCTpoeHU



['eomeTprueckre MOCTPOCHUS ISl WIUTFOCTPAIIMM CBOMCTB T€OMETPUYECKUX
uryp.

NHCTpyMEHTBI AJ1s1 MOCTPOCHUM: ITUPKYJIb, JIMHEWKA, YTOJIbHUK. [Ipocmetiuiue
NOCMpOeHUss  YupKyiem U  JUHeUKOU: NOCmpoeHue  OUCCeKmpucovl  yeid,
nepneHOUKYIapa K npsmotl, yend, pagHo2o OaHHOMY,

Ilocmpoenue mpey2o1bHUKO8 NO mMpem CMOPOHAM, O8YM CMOPOHAM U Vely
MeHCOY HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell YelaM.

lenenue ompesxa 6 0anHOM OMHOULEHUU.

I'eomeTpuueckue npeodpa3oBanus

IIpeoOpa3zoBanust

[Tonsitue mpeodbpazoBanms. IlpencraBieHne O METaNpPEIMETHOM TOHSITHH
«peodpaszoBanue». [looobue.

JIBuaxennst

OceBasi U ULEHTpaJbHAs CUMMETPHUS, NOBOPOM U NAPAIENbHblIU NEPeHOC.
Kombunayuu osusicenuti Ha niockocmu u ux c8olicmad.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[lonsiTue BekTOpa, ACUCTBUS HAJ BEKTOpPaMH, HCIIOJIb30BAaHHWE BEKTOPOB B
busuKe, paznoxcenue 6eKmopa Ha cocmasiauue, CKalapHoe npou3seoeHue.

Koopaunarel

OCHOBHBIEC TIOHSITUS, KOOPOUHAMbBI BEKMOPA, PACCMOSIHUE MeHCOY MOUKAMU.
Koopounamwi cepeounvt ompesxa. Ypasnenus gpueyp.

lIpumenenue 6exmopos u KOOpOuHam Ol peuwleHusi NpoCMeuux
2eomempuiecKux 3a0adu.

HcTopusi MaTeMaTuKH

Bosnuxnosenue mamemamuxu xax Hayku, smanwvl ee pazeumus. OcHogHble
paszdenvl mamemMamuky. Bvioaowuecs mamemamuxu u ux 6k1ao 6 pazeumue HayKu.

becxkoneunocmv mnoocecmea npocmuix yucen. Hucna u OIuHbL OmMpesKos.
Payuonanvusie uucna. [lompebonocms 6 uppayuonanvrwix yuciax. Lllkona [ugacopa

3apooicoenue aneeopvt 6 Hedpax apugpmemuxu. An-Xopesmu. Poowcoenue
oykeennol cumeoauxu. Il. @epma, @. Buem, P. Jlexapm. HUcmopus eonpoca o
HAaxodicoeHuu Gopmyn KopHell aneedpauyeckux ypaeHeHull cmeneuetl, OO0IbUUX
yemvipex. H. Tapmanws, [[oc. Kapoano, HX. Abens, 3. I'anya.

llosenenue Memooa KOOpOouHam, N0360./110We20 nepegooumu
eeomempuyeckue oO0vekmvl Ha A3bIK aneeopul. Ilosenenue epaguxos ynxkyuil. P.
Hexapm, I1. @epma. Ilpumepwvi paznuunsvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckozo (QPubonauuu) o kpoaukax, yucia Pubonaqyu.
3aoaua o waxmamnoti docke. Cxo00UMOCmMb 2e0MEMPUYECKOU NPOCPECCUU.

Hcmoxku meopuu eeposamuocmetl: cmpaxogoe oeno, asapmmuvie uepul. I1.
®@epma, b.Ilackanw, A. Bepnynnu, A.H.Konmozopos.

Om 3emnedenus k eeomempuu. llugpacop u ezo wkona. Panec, Apxumeo.
IInamon u Apucmomens. Ilocmpoenue npaguibHbiX MHO20Y20abHUKOS. Tpuccekyus
yena. Keaopamypa kpyea. Yoeoenue xyba. Mcmopus uucna w. 3o1omoe ceuenue.
«Hauana» Eexnuoa. JI Dunep, H.U.Jlobauesckuii. Hcmopus namozo nocmynama.



T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYIAHCAIOULE20
mupa.

Acmponomusa u eceomempus. Ymo u kax yzuanu Aumaxcazop, pamocgen u
Apucmapx o pazmepax Jlynvl, 3emau u Connya. Paccmosanus om 3emau 0o JlyHol u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu. JI. Ounep. H.U.
Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 passumuu Poccuu: Ilemp |, wkona mamemamuueckux u
Hasueayxkux Hayk, pazeumue poccutickoco ¢aoma, A.H. Kpwvinos. Kocmuuecxas
npoepamma u M.B. Kenowviwu.



TeMmaTnueckoe NJIAHUPOBAHME

Marematuka 5 kiacc (5 yacoB B HeJlielto, Bcero 175 4acoB)

Ne Tema KomnuectBo
qaCcoB
1 Harypanbnsle uncia u Hysb. HarypanbHblid psig 4ucell U ero 11
CBOMCTBA

2 3anuch M YTEHUE HATypaIbHBIX YHCET 3

3 OKpyrieHne HaTypaJbHBIX YHCENT 2

4 CpaBHeHUE HATYpaJbHBIX YHCEN, CpaBHEHHE ¢ yrcioM 0 2

3) JIeficTBHS ¢ HaTYpaJIbHBIMU YUCIaMHU 43

6 CreneHb ¢ HaTypaJbHBIM MTOKA3aTeIeM 3

7 UucioBble BBIPAXKEHUS 10

8 Jlenenue ¢ octaTkoM 3

9 Hpo6u. OOBIKHOBEHHBIE 1pOOH 26

10 Jecatuuneie npodu 39

11 Cpennee apuMETHUECKOE YHCE 4

12 [TporeHTsI 3)

13 Pewienue TekCTOBBIX 3a1a4 6

14 Harnsygnas reomerpus 10

15 Hcropusi MaTeMaTUKH 5

16 Jnarpammbl 3

Uroro 175

Marematuka 6 kiacc (5 yacoB B Hefielnt0, Bcero 175 yacoB)

Ne Tema KonunuectBo
qacoB
1 Jlenurenu u KpaTHbIE 2
2 CBolicTBa ¥ IPU3HAKH JIETUMOCTH 10
3 PasnoxeHne yncia Ha MPOCThIe MHOKUTEIH 2
4 Jpo0u. OGbIKHOBEHHbIE JpoOU 50
5 OTHolIEHNE IBYX YHUCEI 22
6 Pammonaneueie uncna. [1onoxuTenpHbIe U OTPUIIATEIBHBIE YHCIIA 28
7 IToHsiTHE O pallMOHAILHOM YHUCIIE 6
8 Pemenne TeKCTOBBIX 3a/1a4 43
9 Jnarpammsl 1
10 Harnsgaas reomerpus 6
11 HcTopusi MaTeMaTUKH 5
Htoro 175
Anreb6pa 7 kiacc (3 gaca B Henento, Bcero 105 yacoB)
No Tema KomnuectBo
qacoB
1 PamnnonanbHuble ynciaa 2
2 YucnoBble 1 OYKBEHHBIE BHIPAYKEHUS 11
3 I1enble BbIpaXKeHHUsI 17
4 PaBeHcTBa 2
5 YpaBHeHUs 1




6 Jlunelinpie ypaBHEHUS U €70 KOPHU 8
7 JpoOHO-pannoHa bHbIe ypaBHEHHS 19
8 CucTtembl ypaBHEHU 13
9 Oynkuuu. [lonarue ynkiun. Jluneitnas GyHkums 11
10 Pemenue TekCTOBBIX 3a1a4 14
11 CTaTucTuKa U TEOpHs BEPOSITHOCTH 7
Htoro 105
Anre6pa 8 kiacc (3 yaca B Henento, Bcero 105 yacoB)
No Tema KonuuectBo
qaCcoB
1 WppanmoHanpHble yucia 5
2 KBaaparHbie KOpHH 12
3 KBajpaTHOe ypaBHEHHUE U €r0 KOPHH 25
4 HepaBenctBa 29
3) CucreMa HEpaBEHCTB 5)
6 Oynkuuu. KBagparuunas GyHkuus 14
7 Pewienue TekCTOBBIX 3a1a4 15
HToro 105
Anrebpa 9 kiace (3 gaca B Henento, Bcero 105 yacoB)
No Tema KomnuectBo
qacoB
1 DyHKIUH. 13
2 OO6partHas nponopuUOHATBHOCTB. I paduku GyHKIMIA 15
3 ITocnenoBaTeIbHOCTH M IPOTPECCUU 15
4 HepaBenctBa 5
5 Pemenne TeKCTOBBIX 3a/1a4 27
6 CTaTucTHKa ¥ TEOPHsI BEPOSITHOCTH 30
HToro 105
I'eomeTpus 7 kiace (2 yaca B Henenmo, Bcero 70 4yacoB)
No Tema KonuuectBo
qaCcoB
['eomerpuueckue purypsl. PUrypsl B reOMETPHH U OKpPYKaroIieM 5
MUpe
OtHomenus. PaBencTBo duryp 17
[TapannenpHble npsiMble 13
[lepnieHAMKYIISIPHBIE TIPSIMBIE 2
M3mepeHus u BEIMHCICHUS. BennunHbl 18
Paccrosiane 3
["'eomeTpHuyecKre MOCTPOSHUS 9
Uctopus mateMatnku 3
Htoro 70




I'eomeTpust 8 kacc (2 gaca B Heieno, Bcero 70 4acoB)

No Tema KonnuectBo
qacoOB
I'eomerpuueckue purypsl. MHOTOYTOBHUKH 14
Otnomenus. [Togobue 19
B3anMHOe pacnosiokeHue NpsiMOU U OKPYKHOCTH 17
V3mepenus u BerauciieHus. Benmunasl 14
['eomerprueckue npeodbpazoBaHus 4
Vicropus maTeMaTHKH 2
Hroro 70
I'eomerpus 9 kinace (2 yaca B Henenro, Bcero 70 4yacoB)
No Tema KonuuectBo
qacoB

['eomerpuueckue purypsl. ['eomerpudeckue Gurypsi B 8
POCTPAHCTBE

V3mepenus v BeruuciieHus. Beanunasl 23
Paccrosnue 11
I'eomerpuueckue npeodbpazoBanus. JBrmKeHHs 8
BekTopbl 1 KOOPIMHATHI HA TNIOCKOCTH 18
Hcropust maTeMaTuK 2
Htoro 70
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