MynununansHoe oopazoBanue lllepOnHoBCKMil palioH
MyHunumnansHoe 010 PKeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
cpenHsisi odeoOpa3zoBarenbHas mkosaa Ne 11 umenu ['eoprus Kanutonosuua Kyxaperko
MYyHUIIUIATBHOTO 00pazoBanus LlepOuHOBCKMI paiion
ceno [1labensckoe

MYHW Ual/l MNAJINbH O E Moanucan: MYHULMMANBHOE BIOIXETHOE

OBLEOBPA30OBATENBHOE YYPEXXAEHWE

5|.O H)KETHOE CPE[HSIS OBLEOBPA30BATESBHAS LUKOMA

Ne 11 UMEHU FrEOPIUA KAMUTOHOBUYA

OBLEOBPA3OBATEJTb kxAPEHKO MyHMLynAnsHoro

OBPA30BAHMS LLIEPEMHOBCKWI PAMOH CENO

HOE YUYPEXOEHWE inserecice

DN: CN=MYHULINNAJIbHOE BIOPKETHOE

CPE[OHAA CRELIHA OBUIEBPAGGBATENLAAR LKOTA
e R e T, YTBEPRUEHO
HAA LUKOJA Ne 11 WABESTHCKOE, SN=Konechwosa, G=Tlioamna CIICHUCM IICAArOrM4CCKOro COBerTa
UMEHWN TEOPTNSA  iisiissmisos. i ion-essaoosses P 31 2021 Nol
@riToRoBNA e e or Gl anrvera 2021 roma mpotoron Ne
MyHK|/|y|f|'(|/|A|'|PAE‘J|'-|||}3<Soro CregipaiiEne- SR IR i3 LKA HpeacenaTenL JI.B. KosnecHukoBa
ity r ‘E%:’g%%% lngn;y‘:u%%gﬁng@%“gmm o noamuck pykopoaurens OY ©.1.0.
. T=npexrop, L=

™~ WABEJIbCKOE, STREET="yn. C , 4. 34",
LU' E P 5 M H o B C KM M ‘S=KpacHopapckuit kpait, C:yF?U goeTos A
OcHOBaHMe: 1 ABNAIOCH aBTOPOM ATOr0 AOKyMeHTa

PAPIOH CE”O MecTOnonoXeH#e: MecTo NoAnmucaHms

Hara: 2022-09-20 16:47:59

LWABENBbCKOE Foxit Reader Bepcusi: 9.7.2

PABOYASA TIPOT'PAMMA

[To aneebpe

YpoBeHb oOpazoBaHus (Klacc) ocHosHoe obuiee oopazosanue; 7 - 9 knacc

(HavaJibHOE O0lIIee, OCHOBHOE ol1Iee, cpeanee (MoaHoe) oblee 00pa3oBaHue ¢ yKa3aHHEM KIIacCOB)

KomuuectBo waco 306 (102,102,102 )

VYaurens  JLuwenxo Haoeorcoa Hukonaeena

[Iporpamma pazpabotana B coorBerctBuu ¢ PI'OC OO0

C YUETOM HPUMEDPHOU NPOSPAMMbL OCHOBHO20 00ue20 00pa308anus no
Mmamemamuxe, asmopckou_npocpammvl_FO.H. Maxapwviuesa, H.I".Munowx u op.
(IIpoepammul 0buweobpazosamenvubix yupedcoenull «Aneeopa 7 — 9 knaccoly.
Cocmasumenv ___T. A. Bypmucmposa , Mockea «lIpoceewernuey, 2015 2.).

c yuetomM YMK  Aneebpa 7 knace, 8 knace, 9 knacc. Yuebnuk ons
oobweoobpazosamenvuvix opcanusauur/ FO.H. Maxapviues, H.1. Munowxk, K.H.
Hewxos u op.; noo. peo. C.A. Teraxosckozo. —(-e uzo.—M. : [Ipoceewernue, 2018




1. Ilnanupyemble pe3yJibTaThl H3yUeHHUsI Kypca «AJredpa 7-9»

7 KJ1acce

Y4yenuk HayuyuTcs B 7 Kjacce (JJ151 MCNOJIb30BAHMS B IOBCEAHEBHOM KM3HHU U 00ecreyeHust
BO3MO’KHOCTH YCIIEIIIHOT0 NMPOJ0JIKEeHUs1 00pa30oBaHusl Ha 0a30BOM YPOBHe)
DJIeMeHThbI TeOPMH MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTHKH

e OmnepupoBaTb Ha 0a30BOM YpPOBHE IOHSTHUAMHU: MHOXECTBO, JIEMEHT MHOXKECTBa,
IIOIMHO>KECTBO, IPUHAJIEKHOCTD;

®  33/1aBaTh MHOKECTBA IIEPEUMCIIEHUEM UX JIEMEHTOB;

® HAXOIUTH IlepeceueHune, 00beIMHEHNUE, IOAMHOKECTBO B IPOCTEHINX CUTYALSIX;

e omnepupoBaTh Ha 0a30BOM YypOBHE MOHATHSIMU: OIIpEJelIeHHe, aKchuoMma, Teopema,
JI0Ka3aTeNbCTBO;

® [IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI AJIsl OATBEP/KACHUS CBOUX BbICKa3bIBAHUM.
B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:

®  UCNOJNB30BaTh TIpaUuecKoe Ipe/ICTaBICHUE MHOXKECTB [UIl ONUCAHUS peabHBIX
IIPOLIECCOB U SIBJICHUI, IPH PELICHUHU 3a]1a4 JPYTHX y4EOHBIX IIPEIMETOB.
Yucaa

e OnepupoBarb Ha 0a30BOM YpPOBHE NOHATUSMH: HATypallbHOE YHCJIO, LEJI0€ YHUCIIO,
OObIKHOBEHHasi JpoOb, JecATUYHas JApoOb, cMellaHHas JApoOb, palUOHAIBHOE YMCIIO,
apumMeTHyecKuil KBaJipaTHbI KOPEHb;

®  JCIOJI30BaTh CBOMCTBA YMCEJI U NTPABUJIA ACUCTBUI IIPU BBIIIOJHEHUN BBIYUCIICHUM;

®  HCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYUCICHUN U
pelIeHUN HECIOXKHBIX 3a/1a4;

° BBITIOJIHATDb OKPYIITICHHUEC PAllMOHAJIBHBIX YHCCII B COOTBCTCTBHU C IIPABUJIAMU,

®  CpaBHUBaTh YHUCIA.
B noBcegHeBHOI :KM3HM M IPU U3YYeHHH JPYIHX NPEAMETOB:

° OLCHUBATD PEC3YJILTAThI BBIUHCIICHUH IIpU pCHICHUHA MMPAKTUYCCKHUX 3aJ1ay;

®  BBIIOJHATH CPABHEHHUE YHCET B PEAIBHBIX CUTYALMSIX;

° COCTAaBJIATh YHMCJIOBBIC BBIPAXKCHUA IIPH PCIICHUW NPAKTHYCCKHUX 3aJad W 3aaa4 U3
JPYTuX y4eOHBIX MPEAMETOB.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

° BEITTOIHATE  HECIIOXKHBIS HpGO6p&30BaHI/I5[ JUIA  BBIYMCIICHUA 3HAUCHUH YHCIOBBIX
BI)Ipa}KCHI/II\/JI, CoACpKamnX CTCICHW C HaTypaJbHBIM II0Ka3aTCJICM, CTCIOCHU C 1CJIbIM
OTpULATCIIBHBIM ITOKA3aTCIIEM;

e  BBLIIOJHATH HECIOXKHbIE MPEoOpa3OBaHUs IEJIbIX BBIPAXKEHUI: PACKpPHIBaTh CKOOKH,
PUBOJIUTH MOAOOHBIE CIIaraeMble;

®  HCIOJIb30BaTh (OPMYJBl COKpAIlEHHOTO YMHOXXEHHs (KBaapaT CYMMbI, KBajapaT
Pa3sHOCTH, Pa3HOCTb KBAJIPATOB) AJIsl YIPOILIEHUS BBIYMCICHUN 3HAaUE€HUI BbIpaXKEHUH;

YpaBHeHUs] M HEPABEHCTBA

e OmnepupoBarb Ha 0a30BOM YPOBHE IMOHATHUSIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHUE, KOPEHb YPABHEHUSI, PEIICHUE YPaBHEHUS,

®  TIPOBEPATH CIPABEIIMBOCTh YHCIIOBBIX PABEHCTB;
e  pelaTh JUHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSIINECS K JIMHEHHBIM;
®  pelIaTh CUCTEMBI HECIIOKHBIX JIMHEHHBIX YPAaBHEHUN;
®  TIPOBEPATH, ABJISIETCS JIM JAHHOE YNCIIO PEUIEHUEM YPAaBHEHUS;
B noBceqHeBHOM KU3HM U NPU U3YYEHUH JAPYIUX MPeIMETOB:



® COCTaBJIATh U peIlaTh JIMHEHHBIC ypaBHEHHUs NPH PEUICHWU 3a]ad, BO3HUKAIOMIUX B
JpYrux y4yeOHBIX MpeaMeTax.

DOyHKIUHA

e Haxonuts 3HaueHue GyHKINHU N0 3aJaHHOMY 3HAYEHUIO apryMEHTa;

® HaxOJIUTh 3HAUEHUE apryMeHTa IO 3aJaHHOMY 3HAYEHUI0 (YHKIMH B HECIOKHBIX
CUTYaIUsX;

®  ONpeneNsTh IOJIOKEHHE TOYKM [0 €€ KOOpJAMHATaM, KOOpAMHATHI TOYKH IO €€
MOJIOKEHUIO Ha KOOPJMHATHON TNIOCKOCTH;

e 10 rpaduKy HaxoJUTh OOJIACTH OMpEENICHUs, MHOKECTBO 3HAUCHUM, HYyIU (QyHKUUH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKHM BO3pacTaHus U YObIBaHUsA, HauOousbluee U
HauMEHbIIIee 3HaYCHUS (PYHKIINH;

e  cTpouTh rpadHK JTUHEHHON QYHKIMH, rpaduK QYHKIHA Y=X;

®  TIPOBEPATH, ABISETCA JIM JaHHBIA Trpaduk rpadukoM 3amaHHON (QyHKIMH (IMHEHHOM,
KBaAPaTUYHOMN ),

e ompenenaTh NPUOIMKEHHBIC 3HAYCHHS KOOPAWHAT TOYKM IIepecedeHHst TpaduKoB
byHKIH;

B noBceaHeBHOIi ;KM3HU M PU U3YYeHUH IPYTrUX NPeAMETOB:

®  WCNOJNB30BaTh TpapMKH peabHBIX MPOIECCOB M 3aBUCUMOCTEH UIS ONpENEeIeHUsT MX
CBOWCTB (HanOOJbIINE U HAMMEHBIIINE 3HAYCHHUS, TPOMEKYTKH BO3pACTaHUs U YObIBaHUsA, 0071aCTH
MOJIOKHUTETBHBIX U OTPULIATEILHBIX 3HAYCHUH | T.11.);

®  WCNOJNB30BaTh CBOMCTBA JIMHEHHON (QyHKIMHM W ee rpaduk MpH peumieHnu 3a1ad u3
JIPYTUX y4eOHBIX MIPEIMETOB.

CraTucTUKa ¥ TeOpHUs BEPOATHOCTEH

e pemarh NpocTeHIne KOMOMHATOPHBIE 33/1a4l METOJOM MPSAMOIO U OPTaHHW30BAHHOTO
nepedopa;

®  TPEICTaBIATH JAaHHBIC B BUJE TAOJHII, AUAarpamMMm, rpaduKoB;

®  yyTaTh UH(OPMAIIHIO, IPEICTABICHHYIO B BUJIE TAOIUIIbI, AUATPAMMBI, rpaduKa;

B noBceaHeBHOI :KM3HM M IPU U3YYeHHUH JPYIUX NPeAMETOB:

®  OIICHWBATHh KOJIMYECTBO BOSMOXKHBIX BApUAHTOB METO/IOM Iepedopa;
TekcToBbIe 321241

e Pemath HECIIOXKHBIC CIOKETHBIE 3aJ]aud pa3HBIX THIIOB Ha BCE apU(PMETHUYECKHE
JIENCTBHUS,

®  CTPOUTH MOJEIb YCIOBUS 33/1a4M (B BUJI€ TAOIHUIIbI, CXEMBI, PUCYHKA WIN YPaBHEHHS), B
KOTOPOHM JaHbl 3HAYECHHUS JABYX W3 TPEX B3aWMOCBS3aHHBIX BEJIWYHH, C IIEJBHIO TOMCKA PEIICHUS
3a]1a49u;

®  OCYIIECTBIISITH CIIOCOO IMOWCKA PEIICHUS 33a[a4i, B KOTOPOM PacCyXJIEHHE CTPOUTCS OT
yCIOBHS K TPeOOBAHUIO MIIM OT TPEOOBaHMS K YCIOBHIO;

®  COCTaBIIATH IUIAH PEIICHUS 3a/1a9H;

®  BBIJICNATH ITAIBI PEUICHUS 3aa4H;

®  UHTEPHPETHPOBATH BBIUUCIUTENBHBIC PE3YNIbTaThl B 3ajaue, UCCIE0BATh MOJYyYEHHOE
peleHne 3a1a4u;

® 3HATh Pa3MYUe CKOPOCTEl 00BEKTa B CTOsiUEH BOJE, MPOTHUB TEUECHUS U MO TEUCHUIO
pEKH;

e  pemath 3a7a4¥ Ha HAXOXKICHWE YaCTH YHCIIa U YHACIIA TIO €0 YacTH;

e  pemarh 3a/1a4M Pa3HBIX TUIOB (Ha paboTy, HA MOKYIKH, Ha IBUKCHHUE), CBSI3BIBAIOIITIX
TPU BEJIMYHMHBI, BBIICTATH 3TH BETMYUHBI U OTHOLLIECHHS MEX]ly HUMH;

®  HAXOAUTh MPOIEHT OT YMCJA, YUCIO MO MPOLEHTY OT HEro, HaXoJUTh IPOIEHTHOE
CHIDKEHHE WM IPOIICHTHOE TIOBBINICHHE BETMYMHEI;



®  pemIaTh HECIOXKHBIE JIOTUYECKUE 3a7]a49i METOJIOM PACCYKICHUM.
B noBceiHeBHOM KU3HHU M IPH U3YYEHHHU APYTUX MPEIMETOB:

®  BBIABUTATh THUIIOTE3bI O BO3MOXHBIX MPEACIbHBIX 3HAYCHUSX HCKOMBIX B 3ajJaue
BEJIMYUH (JIe7IaTh IPUKUIIKY ).
HcTopusi MaTeMaTHKHU

e OmuchiBaTh OTACIBHBIC BBIJAIONIMECS PE3YJIbTAThl, MOJYUYECHHBIE B XOJIE€ PAa3BUTHUS
MaTeMaTHKHU KaK HAayKH;

®  3HATh NPUMEPHl MATEMATUICCKUX OTKPHITHI M X aBTOPOB, B CBSI3U C OTEYCCTBCHHOU U
BCEMUPHOUN UCTOPHUEH;

e [OHUMAaTh POJIb MATEMATUKH B pa3BuTuu Poccuu.
MeTtoabl MaTeMAaTHKH

e BriOupars NOAXOASIIMN W3YYCHHBIH METOJ JUIS PEHICHHWS W3YYCHHBIX THUIIOB
MaTEeMaTUYeCKHUX 3a/1a4;

YdeHHK MOJYYUT BO3MOKHOCTh HAYUYUTHCHA B 7 Kjacce 1 o0ecriedeHUs] BO3MOKHOCTH
YCHENIHOT0 NMPOA0JIKEeHUsI 00pa30BaHUA HA 02A30BOM M YIi1y0JIeHHOM YPOBHSX
JJieMeHTHI TEOPHMH MHOKECTB H MATEMATHY€CKOMH JIOTHKH

e OmnepupoBaTh TOHATUSMH:  OIpEJEIeHHUE, Teopema, aKCMoMa, MHOXKECTBO,
XapaKTePUCTUKU MHOKECTBA, JIEMEHT MHOXKECTBA, IyCTOE, KOHEYHOE 1 OECKOHEYHOE MHOKECTBO,
MMOJAMHOXKECTBO, PUHAJIEKHOCTh, BKIIFOYEHHUE, PABEHCTBO MHOYKECTB;

e  1300paXkaTh MHOXKECTBA M OTHOIIEHHE MHOKECTB C TOMOIIbIO KPYTroB Diinepa;

®  ONpeneNsITh MPUHAUICKHOCTh JIEMEHTa MHOXKECTBY, OOBEIWHEHUI0 M TEPECEUCHHIO
MHOKECTB;

®  33/71aBaTh MHO>KECTBO C MTOMOUIBIO IEPEUUCIIEHUS DJIEMEHTOB, CJIOBECHOI'O OIHUCAHU;

®  ONEpUPOBATHh NOHATHUSIMU: BBICKA3bIBAHHE, UCTUHHOCTh W JIOKHOCTH BBICKA3bIBAHUS,
OTPHUILIAHKE BBICKA3bIBAHMI, ON€pally HAJl BHICKA3bIBAHUSMMU: U, WU, HE, YCIIOBHBIC BHICKA3bIBAHUS
(MMIUTMKAIWN );

®  CTPOUTH BBICKA3bIBaHUs, OTPULIAHUS BHICKA3bIBAHUM.
B noBceqHeBHOM JKU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

®  CTPOMUTH LEMOYKH YMO3AKIIOUECHHI HA OCHOBE MCIOJIb30BAHMS TTPABHII JIOTHKH;

®  JCIOJIb30BaTh MHOXKECTBA, OMEPAIlMU C MHOKECTBAMU, UX TpaduuecKoe MPeICTaBICHHE
JUISL ONIMCAHUS PEATbHBIX MPOLIECCOB U SIBIICHUM.
Yucaa

® [OHUMATh U OOBSACHATH CMBICI MMO3UIIMOHHOMN 3aMTUCH HATYPaJIbHOTO YHUCIIA;

®  BBINOJHATH BBIYHMCICHUS, B TOM YHUCJE C HMCIOJb30BAaHUEM MPUEMOB DPAIIMOHAIBHBIX
BBIUMCIICHHH;

®  BBINOJHATH OKPYIJIEHUE PALIMOHAJIBHBIX YMCEN C 3aJaHHON TOYHOCTHIO;

®  YIOPSAOYMBATH YKCJIIA, 3AITMCAHHBIE B BU/I€ OOBIKHOBEHHOU U JECATUYHOU TPOOH;

e naxoauth HOJ/] u HOK uuncen u ucnosib30BaTh UX MPHU PEIICHUN 3a/1a4.
B noBceqHeBHOM JKU3HM U NIPU U3YYEHUH IPYTUX MPEAMETOB:

® TIPUMEHSTH NpaBUiIa MPUOIMKEHHBIX BBIUMCICHUN TIPU PEIICHUN MPAKTUYCCKUX 3a/1ad
U PEUICHUH 3a/1a4 IPYTUX YUeOHBIX TPEIMETOB;

®  3aMUCHIBATh U OKPYIJISATH YMCIIOBBIE 3HAUYECHMS PEAIbHBIX BEJMYUH C HUCIIOIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS.
ToxnecTBeHHbIE IPe00pPa30BaHUS

L4 OHCpI/IpOBaTB IMOHATHUAMUA CTCIICHU C HATYpPAJIbHBIM ITOKA3aTCJICM,



®  BBINOJIHATH NPEOOPA30BAHMS LIENIbIX BBIPAKECHHI: JEHCTBUS C OTHOWICHAMH (CIIOKEHUE,
BBIYUTAHNE, YMHOKEHUE), ACUCTBUS C MHOTOWICHAMH (CIIOKEHHE, BBIYUTAaHUE, YMHO)XKEHUE);

®  BBINOJHATH PA3JI0KEHIUE MHOTOWICHOB HA MHOXKUTEIH OJJHUM U3 CIIOCOOOB: BBIHECEHUE
3a CKOOKY, TpyNIHPOBKA, UCIOJIb30BaHUE (POPMYJIT COKPALICHHOI'O YMHOXKECHHUS;

®  BBIIEIATH KBAAPAT CYMMBI U Pa3HOCTH OJHOYJICHOB;
B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTHX NMPEIMETOB:

®  BBINOJIHATH IPeoOpa3oBaHus alreOpandeckux BbIPaKEHUH MPH PELIeHUH 3a1a4 APYrux
y4€OHBIX IIPEIMETOB.
YpaBHeHUs M HEpaBEHCTBA

e  OnepupoBaTh NOHATUSAMU: yPAaBHEHUE, KOPEHb YPABHEHMSI, PEILICHUE YPaBHEHUS,

e pelaTrh JMHEHWHBIC YpPaBHEHUS M YPaBHEHHUs, CBOJMMBIC K JIMHEMHBIM C IIOMOIIBIO
TOKJECTBEHHBIX [TPe0Opa30BaHUM;

®  pelaTth JIMHEWHBIC YPAaBHEHHS C IapaMETPAMHU;

®  pelaTh HECJIOKHBIE KBAIPATHBIE YPABHEHHUS C 1IApaMETPOM;

®  pelaTh HECJIOKHbBIE CUCTEMBI JIMHENHBIX YPABHEHUM € TapaMeTpaMy;

®  pelIaTh HECJIOKHbBIE YPABHEHUS B LIEJIBIX YHCTIAX.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

® COCTAaBJIATb M pEIIATh JIMHEHHBIE M KBAJpaTHBIE YPAaBHEHHUsA, YPaBHEHHS, K HUM
CBOJISILLIMECS, CHCTEMbI JIMHEHHBIX YPaBHEHUM, TP PEIICHUH 3a/1a4 APYTUX YUEOHBIX MTPEIMETOB;

e  BBLIIOJHATH OLEHKY MPaBJONOAOOMS pPE3yIbTaTOB, IOJIY4a€MbIX IIpU pPELICHUU
JMHEMHBIX U KBaJPATHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHUH IIPU PELLIECHUU 3a7a4 IPYrux
y4eOHBIX IPEMETOB;

e BHIOMpaTh COOTBETCTBYIOUIME YpPaBHEHMs, HEPAaBEHCTBA WJIM HUX CHUCTEMBl JUIs
COCTaBJICHUSI MATEMAaTUYECKON MOJIENH 33JaHHOM pEeaIbHOM CUTYAIlMU WJIW MIPUKIAJHON 3a1a4u;

e yMETb HHTEPIPETUPOBATH IOJYYCHHBIH IIPU PELICHUWM YpPAaBHEHUS, WJIH CHCTEMBI
pe3yJIbTaT B KOHTEKCTE 3aJJaHHON PEAJIbHOW CUTYyalluy WY NMPUKIATHOMN 3a/1a4uu.

DOyHKIUHA

e OmnepupoBaTb MNOHATUAMH: (YHKIMOHAJIbHAS 3aBUCUMOCTb, (QYHKUUSA, Tpaduk
¢byHKIMH, croco0bl 3a7jaHns (YHKIMH, apTyMEHT U 3HauyeHHe (QyHKIHMH, 00JIacTh OINpeNesIeHUs U
MHO’KECTBO 3HaU€HUN (YHKIMH, HYIU (QYHKIUU, IPOMEKYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh
(YHKIIMH, YeTHOCTH/HEYETHOCTh (DYHKIINU;

®  CTPOUTH IpaUKH JUHEHHOM, KBapaTUUHON (QYHKINH;

®  COCTaBJIATH YPAaBHEHMS IPSAMOM IO 3aJaHHBIM YCIIOBHUSM: MPOXOMAILICH Yepe3 NaHHYIO
TOYKY U IapajuIeIbHON JAHHOU MPSMOMN;

e uccnenoBaTh QYHKIMIO 10 €€ TpauKy;

® HAaxXOAUTh  MHOXECTBO  3HAYEHHUW, HYJIW, IPOMEXKYTKHM  3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHOM (pyHKIINH;

B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

® WUIIOCTPUPOBATH C MOMOIIBIO TpapuKa pPeaJbHYI0 3aBUCMMOCTb WJIM TPOILECC MO HUX
XapaKTEePUCTUKAM;

TexcroBbI€ 321241

e Pemare IpoCThIE U CIIOXKHBIE 33a4M PA3HBIX THUIIOB, a TaK)K€ 3aJa4M MOBBIIIEHHOMN
TPYIHOCTH;

®  JCIOJIB30BaTh pa3HbIE KPATKHUE 3alMCU KaK MOJEIU TEKCTOB CIIOXKHBIX 3a7ad I
IIOCTPOEHUs IIOMCKOBOW CXEMBI U PELICHUS 3a/1a4;

L4 pa3indatb MOACIbL TCEKCTa WU MOIACJIbL PCIICHHUA 3aJdavdM, KOHCTPYUPOBATH K OJTHOM
MOZICIIN pCHICHUSA HECIIOKHOU 3aaa4M pa3HbIC MOACIIN TCKCTA 3a1a4u,



e 3HATh U NPUMEHATH 00a crocoba Mmoucka pemeHus 3aaad (0T TpeOoBaHUs K YCIOBUIO U
OT yCJIOBUS K TPEOOBAHHMIO);

®  MOJEIUPOBATh PACCYKJICHHS MIPU MOUCKE PELICHHUS 33/1a4 ¢ IOMOIIBIO Tpad-CXEMBI;

®  BBIJICJIATH 3Tl PELICHUS 3ajau U COJIEpKaHHUE KaXI0ro ITana;

® yMeTh BBIOMpATh ONTUMAJIBHBIH METOJ PELICHMs 33aJaud M OCO3HaBaTh BBIOOP METOAA,
paccMaTpuBaTh pa3IMYHbIC METO/Ibl, HAXOUTh pa3Hble PEIIEHUs 3a/1a4l, €CJIM BO3MOXKHO;

e  AHAIU3UPOBATH 3aTPYAHEHUS IPU PEIICHUH 3a/1a4;

®  BBINOJHATH pa3IUYHBIE MPEOOpPa30BaHMUA MPEUIOKEHHON 3a/1a4H, KOHCTPYHPOBATH
HOBBIE 33J1a4¥ U3 JaHHOMW, B TOM YHCJIe OOpaTHBIE;

®  UHTEPHPETHPOBATH BBIUUCIUTEIbHBIC PE3YJIbTAThl B 337aye, UCCIEA0BATh MOIYYEHHOE
pelLleHHe 3aauy;

®  AHANU3UPOBATH BCEBO3MOXKHBIE CHUTYallMH B3aUMHOI'O PACIIOIIOKEHUS ABYX 00BEKTOB U
U3MEHEHHE MX XapaKTepPUCTUK IPU COBMECTHOM JBMIKEHHM (CKOPOCTb, BPEMs, pPacCTOSHUE) NpHU
pelIeHNH 3a/a4 Ha JABWKCHHE JIBYX OOBEKTOB KaK B OJHOM, TaK W B MPOTHUBOMIOJIOXKHBIX
HaIlpaBJICHUAX;

e  pemarh pa3HOOOPA3HBIC 33/1a41 «HA YACTH,

e pemarh U 000CHOBBIBATH CBOE PEIICHUE 3a/1a4 (BBIACIATh MATEMAaTHUYECKYIO OCHOBY) Ha
HaXO0’KJICHUE YacTH YKClIa U YUCIa [0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA IpO0OH;

® O0CO3HABaTh M OOBICHATH HMJACHTHUYHOCTH 3a7a4 Pa3HbIX THUIIOB, CBS3BIBAIOIINX TPH
BEIIMYMHBI (Ha pabOTy, Ha TIOKYIKHU, HA JIBM)KCHHE), BBIJICATh 3TH BEJIUYHHBI U OTHOLICHUS MEXY
HUMH, TPUMEHSTh UX IpPU PEUICHUH 3a]a4, KOHCTPYHPOBAaTh COOCTBEHHBIE 3aJad YyKa3aHHBIX
THIIOB;

®  BJIAJICTh OCHOBHBIMU METOJIaMH PEIICHUS 3a/1a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIUH;

o peiiaTth 3aga4v Ha IMPOLCHTBI, B TOM YHUCJIC, CIIOXHBIC IMPOLCHTHI C 06OCHOBaHI/I€M,
HCIIOJIb3YsI pa3HBIEC CIIOCOOBL;

e  pemiark JIOTUYECKHE 3a/1a4d PA3HBIMH CIIOCO0AMH, B TOM YHCIE, C IByMs OJIOKAMH U C
TpeMs OJIOKaMH JaHHBIX C TOMOIIBIO TAOJIHII;

L4 peiaTth 3aaa4u 1Mo KOM6I/IHaTOpI/IK€ Hu TCOpUU BepOﬂTHOCTeﬁ Ha OCHOBEC HCIIOJIb30BaHUA
HN3YUCHHBIX METOJ0B U 00OCHOBBIBATh PEHICHUC,

L4 peliaTh HECIIOXKHBIC 3aa4U 110 MaTeMaTH4eCKOu CTaTUCTHKCE,

® OBJQJETh OCHOBHBIMH METOJAaMM PpELICHUS CIOKETHBIX 3a4a4: apudMeTHUecKui,
anredpandeckuili, nepedop BapuaHTOB, FEOMETPUUECKUH, rpaduuecKuii, TPUMEHATh UX B HOBBIX 110
CPaBHEHHUIO C U3yYECHHBIMU CUTYyalUsAX.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  BBIJICJIATH NIPU PEIICHUH 33/1a4 XapaKTePUCTUKU pacCMaTpUBaeMoOl B 3a/1aye CUTYalluH,
OTJIMYHBIE OT pPealbHbIX (T€, OT KOTOPBIX a0CTParupOBAIUCH), KOHCTPYUPOBATh HOBBIE CUTYAIMH C
YU4ETOM 3THUX XapaKTEePHUCTUK, B YACTHOCTH, IIPU PEIIEHUHU 3aJa4 Ha KOHLEHTpPAllUH, YYUTHIBATH
IUIOTHOCTb BEIIECTBA;

e pemarb U KOHCTPYHPOBATh 33Jla4yM Ha OCHOBE PACCMOTPEHHUs PEANbHBIX CUTYallWi, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIUMCIUTEIbHBINA PE3YJIbTaT;

e  pelaTh 33/1a4M Ha JABUIKEHUE 10 PEKE, paCCMaTPUBasl pa3HbIE CUCTEMBI OTCUETA.
CraTHCTHKA U TeopHsl BePOSITHOCTEMH

e OnepupoBaTh MOHATHSAMH: CTOJIOYATBIC W KPYrOBbIC JUArpaMMbl, TaOJHIbI JTaHHBIX,
cpenHee apu(pMEeTHIECKOE,

e  u3BJIEKaTh MH(POPMAIIMIO, IPEACTABICHHYIO B TaOIHUIIaX, HA IUarpaMMax, rpadukax;
®  COCTaBJIATH TAOJUIIbI, CTPOUTH AUATPAMMBI U Ipa(UKU HA OCHOBE JaHHBIX;

®  [PUMEHSTH MPABUJIO IPOU3BEIECHNUS IPU PEIIEHNU KOMOWHATOPHBIX 3a/1a4;

®  NPEeACTaBIATH HH(POPMAIMIO C TIOMOILIBLIO KPYroB Jilnepa;



B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NMPeIMETOB:

®  W3BJICKaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATh MH(POPMAIIHIO, TIPEACTABICHHYIO B
TabnuIax, Ha auarpaMmax, rpaukax, OTpakarollyld CBOWCTBA M XapaKTEPUCTHKU PEaTbHBIX
MIPOIIECCOB U SIBJICHHIA;

®  OMNpeneNiTh CTaTUCTUYECKHE XapaKTEPUCTHUKU BHIOOPOK IO TaliHIaM, Auarpammam,
rpadukam, BHITOIHATH CPABHEHUE B 3aBUCUMOCTH OT 11EJIM PEIICHUS 3a1a4H;
HUcTopusi MaTeMaTUKHU

L XapaKTemeBaTL BKJIad BBIJAKOIIUXCA MAaTEMAaTUKOB B paSBI/ITI/Ie MAaTCMATUKN U UHBIX
Hay4HBIX 00J1acTeH;

® TIOHMMAaTh POJIb MAaTEMATUKH B pa3BUTUU Poccun.
MeTtoabl MATEMATHKU

e lcnonb3ys  uW3y4eHHBIE  METOJBI, IPOBOJUTH  JOKA3aTEIbCTBO,  BBHIMOJHATH
OTIPOBEPKEHUE;

o BLI6I/IpaTb I/I3y‘-ICHHBIe METOABI U HUX KOM6I/IHaI_[I/II/I JUJIA peLHeHI/ISI MAaTEMATHUYCCKUX
3aj1ad4;

L] HUCITIOJIB30BAThH MAaTECMATHUYCCKUC 3HAHUS JJIA OIINCaHUusA SaKOHOMepHOCTCﬁ B
OKpYKarollel JeHCTBUTENLHOCTH U IPOU3BEICHUSX UCKYCCTBA;

L] HpI/IMeHﬂTI) HpOCTef/’IHII/Ie HpOFpaMMHI)Ie CpeI[CTBa nu BJIGKTpOHHO-KOMMYHI/IKaIII/IOHHI)IG
CHUCTEMBI TIPH PEIICHUH MaTeMaTHYCCKUX 3a]1a4.

Y4YeHMK MOJYYHUT BO3MOKHOCTh HAYYMTHCS B 7 KJIacce /sl YCIEIIHOT0 MPOAOJIKEHU S
o0pa3oBaHus HA YIJIyOJICHHOM YPOBHE
DJieMeHTHI TEOPUH MHOKECTB M MATEMATHYECKOI JIOTHKH

e (CBo0OOMHO oOmEpPUPOBATh MOHATUSMU: MHOXECTBO, XapaKTEPUCTUKH MHOKECTBA,
AJIEMEHT MHOXKECTBA, IIYyCTO€, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, TOJMHOXKECTBO,
MIPUHAJIC)KHOCTh, BKIIFOUCHHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/TaHHE MHOYKECTBA,

®  3a7aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMU;

®  TIPOBEPATH BBHIOJTHEHUE XaPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO OMNEPUPOBATH TOHITHSAMHU: BBICKA3bIBAHHE, HCTUHHOCTh U JIOXKHOCTH
BBICKA3bIBaHUS, CJIOXKHBIE M MPOCTHIE BHICKA3BIBAHUS, OTPUIIAHUE BBICKA3bIBAHUM, UCTHHHOCTb U
JIO’KHOCTh YTBEPKICHHS U €ro OTPULIAHUS, ONlepalliy HaJl BHICKA3bIBAHUSIMU: U, WIH, HE; YCIIOBHbBIE
BBICKA3bIBaHUS (MMILJIUKALIUN);

®  CTPOUTH BHICKA3bIBAHUS C UCIIOJI30BAHUEM 3aKOHOB alreOpbl BHICKA3bIBAHUH.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeAMETOB:

®  CTPOUTH PaCCYXKJEHHUsSI Ha OCHOBE MCIOJb30BaHUS TPABUJI JIOTHKU;

®  ICIIOJIb30BAaTh MHOXKECTBA, OTEPAIIUU C MHOXKXECTBAMH, UX TpaduuecKkoe MpeCTaBIeHHe
JUUISL OTIMCAHUS PEAJTbHBIX MPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a7a4 IPYTUX yUYeOHBIX MPEIMETOB.
Yucaa

e (CB00OAHO OMEpUPOBATH MOHATUSMU: HATypaJIbHOE YHCIIO, MHOXXECTBO HATYpPaTbHBIX
YuCeN, I1eJI0€ YHCIIO, MHOXKECTBO IIENBIX YHCe, OOBIKHOBEHHAs ApoOb, NecATUYHAs ApoOb,
CMENIaHHOE YHUCJIO;

® TIOHMMAaTh W OOBSICHATH PA3HUILY MEXKIY MO3WIMOHHON M HEMO3UIIMOHHON CHCTEMaMH
3aIMMCH YHCET;

®  TIEPEBOJUTH YKCIIA U3 OJTHOM CHCTEMBI 3aMUCH (CUCTEMBI CUUCIICHHUS) B IPYTYIO;

®  JIOKa3bIBAaTh M MCIIOJb30BaTh MPU3HAKH JAEIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymmbr
MIPOM3BEICHUS YMCEN MPHY BHITTOJIHCHUH BBIUMCICHUN U PEIICHUH 3a/1a4;

®  BBITNIOJHATH OKPYTJICHUE PAIIMOHAIBHBIX YMCEN C 3aJaHHOW TOYHOCTHIO;



®  CpaBHUBATh pallMOHAJIBHBIC YUCIIA PA3HBIMU CIIOCO0AMH;

®  YNOPAJ0YMBATH YHCIIA, 3AIIMCAHHBIE B BU/I€ OOBIKHOBEHHOM U JECATUYHOM qpoodu,

e mpaxoxuth HOJl 1 HOK uucen pazHsiMu crioco6aMu U MCIIOJB30BaTh UX MPH PELIICHUN
3ajad4;

®  BBINOJIHAThH BBIYMCIIEHUS U NPeoOpa30BaHMs BbIPAXKEHUH, COIEpKAIUX PAllMOHAJIbHbIE
YHCIIa.
B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPeIMETOB:

® BBHINOJHATH M OOBSACHATH pE3yJbTAThl CPABHEHHUS PE3YJIbTATOB BBIUMCICHUH IpH

pPCHICHUN TMPAKTHUYCCKUX 3aaad, B TOM YHCJIC HpI/I6JII/I)KeHHBIX BBI‘-IHCJICHI/Iﬁ, HCIIOJIb3YA PA3HBIC
CII0COOBI CPaBHEHUI;

L4 3alMCbIBaTb, CpPaBHHUBATb, OKPYIJIATH YHCIOBLIC JAHHBIC PCAJIbHBIX BCIWYUH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MCPCHUA,

L4 COCTaBJIAAITb U OLICHUBATHL pPAa3HBIMU croco0amMu 4YUCIOBEIC BBIPpAXKCHUA IIPpU PCHICHUUN
MPAKTUYCCKUX 3a/la4 U 3aaa4 U3 IPYTUX y‘le6HBIX MpEaAMETOB.

ToxnecTBeHHbIE IPe0OPa30BaHUS
e  (CB00OAHO OMEPUPOBATH MOHATUSMHU CTETICHH C LETIBIM U IPOOHBIM MTOKA3aTeNeM;
®  BBINOJHATH JOKA3aTeNbCTBO CBOWCTB CTEMEHH C HATYPaIbHBIMH ITOKa3aTeNsIMU;

L4 OIICPHUPOBATL IHOHATUAMHM  «OOAHOYICH», «MHOI'OWICH», «MHOI'OYICH C OﬂHOﬁ
HGpGMGHHOﬁ», «MHOT'OYJICH C HCCKOJBKUMHU MCPEMCHHBIMU, KOB(i)(bI/IIII/ICHTI)I MHOT'O4YJICHA,
«CTaHAapTHAA 3allMCh MHOIOYJICHA», CTCIICHb OJHOYJICHA U MHOT'OYICHA,

e  cBOOOJHO BIAAETh IPUEMAMHU ITPEOOPA3OBAHUS LIEIBIX BBIPAXKEHUI;

®  BBINOJHATH pA3JI0KEHWE MHOTOYWICHOB HAa MHOXHUTEIM pa3HbIMH CIIOCOOaMH, ¢
MCII0JIb30BaHNEM KOMOUHAIIUMHI pa3InYHbIX IPUEMOB;

e CBOOOJHO OIEPUPOBATH MOHSATUSIMHU «TOXIECTBO», «TOXIESCTBO HA MHOMXECTBEY,
«TOXJECTBEHHOE ITPEOOpa30BaHUEY;

B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:
e  BBINOJHATH IPeoOpa3oBaHus W ACUCTBHUS ¢ OyKBEHHBIMH BBIPAKEHUSIMH, UYHCIOBBIE
KO3(PUITMEHTHI KOTOPBIX 3aMMCAHBI B CTAHJAPTHOM BH/IE;

®  BBINOJHATH IPEOOPa30BAHUS PALIMOHATIBHBIX BBIPAKEHUN MPHU PELICHUM 3a7ad JpYrux
y4€OHBIX IPEIMETOB;

®  BBINOJHATH NPOBEPKY MPaBronoa00us GU3NYECKUX U XUMUYECKUX (POPMYII HA OCHOBE
CpaBHEHUs Pa3MEPHOCTEN U BaJICHTHOCTEM.

YpaBHeHUs] M HEPABEHCTBA

e (Cpo0OomHO omepupoBaTb MOHATHSAMH: YpaBHEHHE, PpABHOCHWIIbHBIE ypaBHEHUS,
yYpaBHEHUE, SBIAIOLICECH CIEACTBUEM JPYroro YpaBHEHMs, YpPaBHEHHS, DPaBHOCWIbHBIE Ha
MHO€ECTBE, paBHOCUJIbHbIE TPe0Opa30BaHusl ypaBHEHUH;

L4 peliaTh pa3sHbIC BUIBI ypaBHeHI/Iﬁ 1 UX CUCTEM,

e BIAJETh Pa3sHbIMU METOJAMM DPELIEHUS YPaBHEHMM U HMX CHCTEM, YMETh BBIOMpATh
METO/1 pelIeHUs U 00OCHOBHIBATh CBOM BHIOOD;

L4 peuiaTb anre6pa1/1qec1<ne YpaBHCHHA U UX CUCTCMELI C ITapaMETpaMu anre6panquKI/IM n
Fpa(i)I/I‘{CCKI/IM METOdaMU;

L4 BJIaACTb pa3HbIMU METOJaMH JOKA3aTCIIbLCTBA HCPABCHCTB,
L pe€uiaTh YpaBHCHUA B LCJIBIX YHCIaX;

L I/1306pa}KaTB MHOXECTBa Ha IIJIOCKOCTH, 3aaBA€MbIC YPABHCHUSAMH, HCPABCHCTBAMU H
HUX CUCTEMaMU.

B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:



®  COCTaBIJIATH M PEUIaTh YPAaBHEHHs, UX CUCTEMBI IPU PELICHUU 3aJad JPYTruX Y4eOHBIX
IIPEIMETOB;

e  BBIIOJHATH OLIEHKY IPaBJONOAOOMS pPE3yIbTaTOB, IIOJIY4a€MbIX IIpU PELIECHUU
pPa3IMYHBIX YpaBHEHWH, HEPAaBEHCTB M HMX CHCTEM IpU pPEUICHUH 3a7ad JAPYruX Y4eOHBIX
IIPEIMETOB;

®  COCTaBIIATH U pellaTh ypaBHEHHUS U HEPAaBEHCTBA C MapaMeTpaMy IMPH PELIeHUH 3a/1ad
JpYrux yu4eOHBIX IPEIMETOB;

®  COCTaBJIATb YpaBHEHUE WJIM HUX CHCTEMY, ONMCHIBAIOLIUE PEAIbHYIO CUTYaLUIO WIIU
IIPUKIIAJIHYIO 3a/1a4y, HHTEPIPETUPOBATH IIOJTYyYEHHBIE PE3YJIbTATHI.

DOyHKIUHA

e (CBo0OAHO OMEpUPOBATH IMOHATUSMHU: 3aBUCHUMOCTh, (DYHKIIMOHAJIbHAS 3aBHCHUMOCTD,
3aBHCHMAas M HE3aBHCHMas IMepeMeHHble, (PYHKIMs, crocoObl 3amaHus (DYHKUWUU, apryMEHT U
3HaYeHue (PyHKIMH, OOJACTh OIpPENCIICHUs] U MHOXKECTBO 3HAYeHHMsS (YHKUUHU, HYIH (YHKIHH,
MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMH, HAaNOOJIbIlIee U HaUMEHbIIIee 3HAUCHHUS,
rpaduk QyHKINH,

e cTpouTh rpaduku PyHKUIUN: TMHEHHOMN, KBaAPATHIHON

®  aHANTM3UPOBATH CBOICTBA GYHKUMHU M BUJ rpadyka B 3aBUCKMOCTH OT MTApaMETPOB;

B noBceHeBHOM KU3HM M TIPH M3YYEHHHU APYTUX NPeIMETOB:

e  KOHCTPYUPOBATh M UCCIENOBATh (DYHKIIMH, COOTBETCTBYIOIINE pealbHbIM MpoIleccaM 1
SBIICHUSIM, HHTEPIPETUPOBATh IOJYYCHHBIE pPE3yabTaThl B COOTBETCTBUU CO creuu(uxon
HCCJIETyeMOT0 TIpOoIecca UITU SIBJICHHUS,

®  WUCNONB30BaTh TrpadUKd 3aBHUCHUMOCTEH JUIS HMCCIENOBAHUS PEATBHBIX IPOLECCOB H
SIBJICHUIA;

e KOHCTPYUPOBaTh W UCCIIENOBAaTh (PYHKUMU MpPH PEHICHUH 33Jad JPYTHuX YUeOHBIX
NPEIMETOB, WHTEPIPETHPOBATH TIOJIYYEHHBIE pE3yJIbTaThl B COOTBETCTBUU CO CIHEIH(PHKON
yueOHOro npeamMera.

CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

e (CB000OAHO omepupoBaTh MOHATHUSAMH: CTOJOYAThIE W KPYTrOBbIE JUArpaMMbl, TaOIHIIbI
JAaHHBIX, Cpe/iHee apudpmeTnyeckoe

e BbIOMpaTh Haubosee ynoOHBIN croco0 mpejacTaBieHUs WH(OpMAalMK, aJeKBaTHBIA ee
CBOMCTBAM H IIEJISIM aHaJIN3a;

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

® QpeACTaBIATh MH(OPMAIMIO O pealbHBIX Mpoleccax M SBIECHUSX CIIOCOOOM,
aJIeKBaTHBIM €€ CBOMCTBAM U LIEJIH UCCIIEI0OBaHUS;

®  aHAJIM3UPOBATH U CPABHMBATH CTATUCTHUECKHE XapaKTEPUCTHKU BHIOOPOK, MOITYYEHHBIX
B IIPOLIECCE PEIICHUs NPUKIAAHON 3aJadyM, U3y4EHHUs PEANBHOrO SBICHMS, PEUICHMS 3aJadyd W3
JPYTruX y4eOHBIX IPEIMETOB,;

TexcroBble 3axaun

e Pewmarte mpocThle W CIOXKHBIE 3aa4yM, a TAKXKE 3aJayd IOBBIIIEHHON TPYIHOCTH U
BBIIETIATh UX MAaTEMATHYECKYIO OCHOBY;

®  pacrno3HaBaThb pa3HbIE BUJIbI U TUIIBI 33]1a4;

L HCIIOJIB30BAaTh PA3HBIC KPATKHEC 3allMCHU KaK MOJICIIN TCKCTOB CIIOXHBIX 3aJad W 3aJad
MMOBBIIIEHHON CJI0KHOCTH AJId IIOCTPOCHUSA MIOMCKOBOM CXEMBEI H peICHUA 3aaay, BLI6I/IpaTB
ONTUMAJIBHYIO JJIA paCCManHBaeMOﬁ B 3a/1a4€ CUTyallu MOJICJIb TCKCTA 3a1a4u,

®  pa3mMYaTh MOJENh TEKCTa M MOJENb PEIICHUs 3aladyd, KOHCTPYHPOBaTh K OJHOU
MOJIETIH PEIICHUS CIIOKHBIX 3a7a4d pa3sHble MOJEIHN TeKCTA 3a1a4H;

® 3HATh M IPUMEHSTH TPH CIIOCO0A IMMOMCKA PEHIeHHUs 3a1a4d (0T TpeOOBAaHUS K YCIOBHUIO U
OT yCJIOBUS K TpeOOBaHHIO, KOMOMHUPOBAHHBIH);



®  MOJENMPOBATh PACCYKJICHHS MIPU MOUCKE PEIICHHUS 33124 C IOMOIIBIO Tpad-CXEMBI;

®  BBIJEIATH JTAIlbl PELICHUSA 3a1a4U U COJIEPIKAHUE KaXIO0ro 3Tala;

® yMeTh BHIOMpATh ONTUMAIBHBIA METOJ PELICHHUS 33Ja4d M OCO3HABaTh BHIOOP METOAA,
paccMaTpUBaTh pa3IuYHbIE METOAbI, HAXOAUTH Pa3HbIE PELICHU 3a1a4U, €CIIM BO3MOXKHO;

®  QHAIM3UPOBATH 3aTPYAHEHHUs IIPU PEILICHUU 3a1a4;

®  BBINOJHATH pa3IU4yHbIC MPEoOpa3oBaHMUA NPEIIOKEHHON 3a7aud, KOHCTPYHUPOBATh
HOBBIE 33J1a4¥ U3 JaHHOMW, B TOM YHCJIe OOpaTHBIE;

®  HMHTEPHPETUPOBATH BBIYMCIIMTEIBHBIE PE3YJIBTATHl B 3a7a4e, UCCIEAOBATh ITOIY4YECHHOE
pelIeHue 3a1a4u;

®  U3MEHATH yCJIOBUE 3a]a4 (KOJMUYECTBEHHbIE MJIM KaueCTBEHHBIE IaHHbIE), UCCIIEI0BATh
U3MEHEHHOE NTPe0Opa30BaHHOE;

®  aHAJIM3UPOBATH BCEBO3MOKHBIC CUTYAIlMU B3AUMHOTO PACIIONIOKEHHS IBYX OOBEKTOB U
M3MEHEHHE MX XapaKTEePUCTUK NMPH COBMECTHOM IBMKEHHH (CKOPOCTb, BPEMs, PACCTOSIHUE) MPHU
pelleHur 3aJad Ha JBIKEHUE JBYX OOBEKTOB KaK B OJHOM, TaK W B MPOTHBOIOJOXKHBIX
HAIpPAaBIICHUSAX, KOHCTPYHPOBATh HOBBIE CHUTyal[MM HAa OCHOBE M3MEHEHHUS YCIOBUU 3a7aud NpU
JBUKEHHUH T10 PEKeE;

®  JCCJIEIOBATh BCEBO3MOXKHBIE CHUTYAIlMU TMPHU PEIICHUM 3a/lad Ha JIBIXKCHHE IO PEKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

e  pemath pa3HOOOpA3HbIE 33/1aYU «HA YaCTUY;

e pemaTh U 0OOCHOBBIBATH CBOE PEIIEHUE 3a/1a4 (BBIACIATH MATEMAaTUHIECKYIO OCHOBY) Ha
HAXO0XJICHHE YaCTH YKCIIa U YUCJIa TI0 €r0 YacTHU Ha OCHOBE KOHKPETHOTO CMbICIHA ApooH;

e OOBSACHATh WACHTHYHOCTH 3a/1ad Pa3HBIX THUIIOB, CBS3BIBAIOIIMX TPU BEJIMYMHBI (HA
paboTy, Ha TOKYIKH, Ha JBW)XCHHE), BBIACIATH 3TU BEIUYMHBI W OTHOUIICHUS MEXIYy HHMH,
MPUMEHSATh UX IIPU PEIICHUU 3a71a4, KOHCTPYHUPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THIIOB;

® BJAJCTh OCHOBHBIMH METOJAaMHU PELICHUs 3a/lad Ha CMECH, CIUIaBbl, KOHIEHTpAIUH,
MCIIOJIH30BATh UX B HOBBIX CUTYAIIMSIX 110 OTHOILIIEHUIO K U3YYEHHBIM B Mpoliecce 00ydeHus;

e  pemaTh 33/]a4d HA MPOIEHTHI, B TOM YHCJIC, CJIOKHBIE MPOIEHTHl ¢ 0OOCHOBAHHEM,
UCIIOJIB3YS pa3HbIe CIIOCOOBI;

®  pemaTh JOTHYECKUE 33J1a4ll Pa3HBIMH CIIOCOOAMH, B TOM YHCIIE, C IByMs OJOKaMu M C
Tpemsi 0JI0KaMH JaHHBIX C TOMOIIBIO TaOIHUIL;

® OBJJETh OCHOBHBIMH METOJAaMM pELICHUs CIOKETHBIX 3aJad: apuMeTHUECcKuil,
anredpandeckuil, nepedop BapuaHTOB, FEOMETPUUECKUH, rpaduuecKuii, TPUMEHATh UX B HOBBIX 110
CPaBHEHHUIO C U3yYECHHBIMU CUTYyalUAX.
B noBceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIHX NPEIMETOB:

®  KOHCTPYMPOBAaTh HOBBIE JUIS JAHHOW 3aJa4M 33Ja4HbI€ CUTYAllUH C YYETOM PEAIBbHBIX
XapaKTEpUCTUK, B YaCTHOCTH, IIPU PELICHHUH 3a1a4 Ha KOHILICHTPALIMH, YYUTBIBATh IIJIOTHOCTH
BEILIECTBA; pelIaTh U KOHCTPYHPOBATh 3a/1a4M HAa OCHOBE PACCMOTPEHHUS PEAIBHBIX CUTYallHi, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIYUCIUTEIbHBIN pe3yiIbTar;

e  pemaTh 337a4M Ha ABUKEHHUE IO PEKE, pACCMATPUBAs Pa3HbIE CUCTEMbBI OTCUETA;
®  KOHCTPYUPOBATH 33JJaUHbIE CUTYAIIHH, IPUOTMKEHHBIE K peaTbHON AeHCTBUTEIHHOCTH.
Hcropust MaTeMaTUKH
® paccMaTpHMBaTh MaTEMATHKY B KOHTEKCTE UCTOPUU Pa3BUTHS LIUBUIU3ALUA U UCTOPUHU
Pa3BUTHS HAYKH, IOHUMATh POJIb MaTEMAaTUKU B pa3BuTuu Poccum.
MeTtoabl MAaTEMATHKH

L4 BJ'Ia}IeTI) 3HaAaHUSAMHU O Ppa3jIru4dHBIX METOJAaX 00OCHOBAHHS W OITPOBEPIKCHUA
MaTEMAaTHYCCKUX YTBep)K}IeHI/Iﬁ " CaMOCTOATCIIBHO ITPUMCHSATD UX;

L BJIAACTh HaBBIKAMH aHalIW3a YCJIOBUA 3ada4u MW OHNPCACICHUA MMOAXOMAIINX I
peliCHus 3a1a4 U3YUCHHBIX MCTOAOB UJIU UX KOM6HH8.LII/II>'I;



®  XapakTepu3oBaTh  IPOM3BEJIEHUS  MCKycCTBAa €  Y4YETOM  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTE B  TNPUPOAE,  MCIOJIb30BaTh  MAaTeMaTH4YECKUE  3aKOHOMEPHOCTH B
CaMOCTOSITEJIbHOM TBOPYECTBE.

8 kiaace

Ydennk HayunTcs B 8 kiacce (/151 MCNOJIL30BAHUS B OBCEIHEBHOM KM3HH U o0ecneyeHust
BO3MOSKHOCTH YCIIEIIHOTO NMPOJ0JIKEeHUs1 00pa3oBaHus HA 0a30BOM YPOBHeE)
DJieMeHTHI TEOPUHM MHOKECTB U MATEMATHYECKO JIOTHKH

e OmepupoBaTh Ha 0a30BOM ypOBHE NOHSTHUSMH: MHOXECTBO, JJIEMEHT MHOKECTBA,
MOJAMHOKECTBO, TPUHAIJICKHOCTh;

®  33]aBaTh MHOYKECTBA [IEPEUYHUCIICHUEM UX 3JIEMEHTOB;

® HAXOIWTH MEepeceueHne, 00bSTMHEHHE, TOJIMHOKECTBO B MPOCTEHUIITUX CUTYAIIHSX;

e omepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHSIMH: OIpEICICHHUE, aKCHOMa, TeopeMma,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIs1 TOATBEPKACHUS CBOUX BbICKA3bIBAHUI.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  HCIIOJIB30BAaTh TpaduUecKoe TMPEACTABICHUE MHOXKECTB JIJIsi OIMUCAHHS PEeabHBIX
MIPOLIECCOB U SBIICHUH, P PELICHUH 3a/1a4 IPYTUX YU4eOHBIX MPEAMETOB.
Yucaa

e OmepupoBaTh Ha 0a30BOM YPOBHE IOHSATHUSMHU: HATypaJIbHOE YHCIIO, IIEJIOC YHCIIO,
OOBIKHOBEHHasi JpoOb, JaecATUYHas ApoOb, cMemaHHass ApoOb, palUuOHAIBHOE YHCIIO,
apuMeTHUeCKU KBaIpaTHBIA KOPEHB;

®  JCIOJIb30BaTh CBOMCTBA YMCEJI U MTPaBUJIa ACHUCTBUI NIPU BBIIIOJHEHUU BBIYUCIICHU;

®  JCIOJIb30BaTh MPU3HAKU JCIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUU BBIYUCICHUHN U
PELICHUHU HECIOXKHBIX 3a/1a4;

®  BBINOJHATH OKPYIJIEHUE PALIMOHAJIBHBIX YMCETI B COOTBETCTBUM C IIPABUIIAMU;

®  OIICHHBATh 3HAYEHHE KBAJAPATHOTO KOPHS U3 MOJOKUTEIHLHOTO IEJI0T0 YUCIIa;

®  pacro3HaBaTh PallMOHAIbHBIE U UPPALMOHAIBHBIC YUCIIA,

®  CpaBHMBATh YHUCIA.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  OIICHUBATh PE3YJIbTATHI BHIYUCICHUN MPU PEIICHUN MPAKTUUECKUX 3a/1a4;

®  BBINOJHATH CPABHEHHE YMCEN B PEAJIbHBIX CUTYalUsX;

®  COCTaBIIATh YHCIIOBBIC BBIPAKEHUS TMPU PEIICHUU TMPAKTUYECKUX 3a/]ad W 3a/Jad u3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e BHINOJHATH HECTOXKHBIE MPEeOOpa3oBaHUsl JIs BBIYUCICHUS 3HAUYEHUM YHCIOBBIX

BI)Ipa}KCHI/II\/JI, CoACpKamunx CTCICHM C HaTypaJbHBIM II0OKa3aTCJICM, CTCINCHU C 1TCJIbIM
OTPUILIATCIIBHBIM ITOKA3aTCIICM,

®  BBINOJHATH HECIIOKHBIE MPEOOpPa3OBaHMsI IIENBIX BBIPAXKEHUIH: pacKpbIBaTh CKOOKH,
MPUBOJUTH MOAOOHBIE CIaraeMble;

®  HCIOJIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXXEHHUS (KBaapaT CYMMBbI, KBajapaT
Pa3sHOCTH, Pa3HOCTh KBAJPATOB) JAJISl YIPOIIEHUS BBIYMCICHUN 3HAUE€HUI BBIpAXKESHUH;

®  BBINOJIHATH HECIIOXKHBIE MTPeoOpa3zoBaHus APOOHO-TUHEHHBIX BhIPAXKEHUN U BBIPAXKEHUN
C KBaJPAaTHBIMU KOPHSIMH.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

° IMMOHUMATb CMBICJI 3allUCH YUCJIa B CTAHAAPTHOM BUJIE;

®  ONEepHUpoBaTH Ha HA30BOM YPOBHE MOHITUEM «CTAHJAPTHASI 3AIIUCh YUCIIAY.



YpaBHeHUs1 1 HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHUSMU: PABEHCTBO, YHCIOBOE PAaBEHCTBO,
ypaBHEHHE, KOpPEHb YpaBHEHMs, pPEUICHHE YypaBHEHHUsS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelleHrne HepaBeHCTBA;

®  TIPOBEPATH CIIPABEIIMBOCTH YUCIOBBIX PABEHCTB M HEPABEHCTB;

e  pewaTh JIMHEHHBIC HEPABEHCTBA M HECIIOKHBIC HEPABEHCTBA, CBOSIINECS K TMHEWHBIM;

®  peulaTh CUCTEMbl HECIOKHBIX JIMHEHHBIX YpaBHEHHH, HEPAaBEHCTB;

®  TIPOBEPSATH, ABISAETCS JIH JAHHOE YHCIIO PEUICHUEM YpaBHEHUS (HEPaBEHCTBA);

e pemiath KBaJpaTHBIC YPaBHEHUS 1O GOpMyIie KOpHEH KBaJpaTHOTO YpaBHEHUS;

e y300pakaTh peleHHsI HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMOM.
B noBceHeBHOI KM3HHM M IPU U3Y4YEHHUH JPYTHX PEAMETOB:

® COCTaBJIATh U peIlaTh JIMHEHHBIC ypaBHEHHUS NPH PEUICHWU 3a]ad, BO3HUKAIOIIUX B
JIpyrux y4eOHBIX IpeaMeTax.
DOyHKIUHA

e HaxonuTh 3HaueHHE (HYHKIMH N0 33JJaHHOMY 3HAUEHHUIO apTYMEHTA;

® HAXOAUTh 3HAYEHUE ApryMEHTa IO 33aJaHHOMY 3HAYeHHIO (YHKLUU B HECIO0XKHBIX
CUTYaIHsX;

e ompeneNnaTh MOJOXKEHHE TOYKM IO €€ KOOpAMHATaM, KOOpAMHAThl TOYKU 10 €€
MOJIOKESHUIO Ha KOOPJMHATHON TNIOCKOCTH;

e 10 rpaduKy HaXOAUTH O0IACTH OMPEAEICHUsI, MHOXKXECTBO 3HAYCHUH, HYIH (PYHKIUH,
IPOMEXYTKM 3HAKOMOCTOSHCTBA, IPOMEXYTKM BO3pacTaHUsl W YObIBaHMs, HauOojbllee U
HalMEHbIIIee 3HaYeHUs (PyHKIHY;

e  cTpouTh rpaduK TUHEHHON QYHKIUY;

®  TIPOBEPSATH, ABISETCA JIM JaHHBIA rpaduk rpadukom 3agaHHON (QyHKIMHM (TMHEHHOH,
KBaJJpaTUYHOM, 0OpaTHON MPONOPLUUOHAIBHOCTN);

e omnpenenaTh NPUOIMKEHHBbIE 3HAYCHMsS KOOPAMHAT TOYKU IepecedeHus TIpadukoB
byHKIH;

B noBceiHeBHOM KU3HM M NIPM U3Y4YEHHH APYTUX NMPeJIMeTOB:

®  HCIIOJIb30BAaTh I'papMKU peanbHBIX MPOLECCOB M 3aBUCUMOCTEN Ul ONPENEIICHHS] MX
CBOMCTB (HauOOJIbIIINE U HAUMEHBIIINE 3HAUYEHUS, IPOMEXYTKH BO3pacTaHus U yObIBaHUS, 00J1aCTH
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

®  HCIIOJIb30BAaTh CBOICTBA JMHEHMHONW (QYHKIMM U ee Ipaduk Npu peuieHuH 3ajad U3
JIPYTUX y4eOHBIX MIPEIMETOB.
CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

®  NPEICTaBIATH JaHHbIE B BUJE TAaOIHII, AUarpamMMm, rpauKoB;

e  yuTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BUJE TaOJIUIIbI, IUarpaMMbl, rpaduka;
B noBceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIHX NPEIMETOB:

®  OICHMBATh KOJUYECTBO BO3MOKHBIX BApHAHTOB METOJIOM Iepedopa;

® CpaBHMBAaTb OCHOBHBIE CTAaTUCTUYECKHE XapaKTEPUCTHKH, IIOJIyYEHHBIE B IIpOLIECCE
peLIeHUs TPUKIAJHON 3a/1a4, U3YYEHUS PEAIbHOTO SIBJICHHS,
TekcToBbIE 321241

e PemaTh HECIIOKHBIE CIOKETHBIE 3aJ]aud pa3HBIX THIIOB HA Bce apU(PMETHUYECKHe
JIEUCTBUS;

®  CTPOUTH MOJIENb YCIOBUS 3a/1a4H (B BUJIE TAOJIUIIBI, CXEMBI, PUCYHKA WJIM YPABHEHUS), B
KOTOPOM [IaHbl 3HAYEHUs JBYX U3 TPeX B3aUMOCBS3aHHBIX BEJIMYUH, C LEJIbIO IIOUCKA PELICHUS
3a/1a4i;



®  OCYLIECTBIATH CHOCOO MOMCKA PEIICHUS 33Jaui, B KOTOPOM pacCyXJICHHE CTPOUTCS OT
yCIIOBHA K TPeOOBAHUIO MIIM OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBJISATH IUIAH PEILICHUS 3a/1a4H;

®  BBLICIATH JTAllbl PELICHUS 3a1a4H;

®  HMHTEPHPETHPOBATH BHIYMCIHMTEIBHBIC PE3YIbTAThl B 3a]aue, UCCIENI0BATh IOIYYCHHOE
pelIeHue 3a1a4m;

® 3HATh pa3IM4YHe CKOpOCTeH OOBEKTa B CTOSYEH BOJE, MPOTHUB TEUCHHS U IO TCUCHHIO
peKu;

e  pemarh 337a4YM Ha HAXOXK/IEHHE YaCTH YMCIIa U YUCIIA 110 €ro YacTH;

e  pemiath 337a4d pa3HbIX THUMNOB (Ha padOTy, HA MOKYIKH, HAa ABHXKEHHUE), CBA3BIBAIOIINX
TPU BEJIMYUHBI, BBIICISTH 3TH BEJIMYMHBI U OTHOLLECHUS MEXYy HUMU;

o HaXOIUThb HpOI_[eHT OT 4ucCJjia, 4YHUCJIO IIO HpOI_[eHTy OT HETO0, HaXOJUTh HpOI_IeHTHOC
CHU)XCHHUC NN HpOLIeHTHOG IIOBBIIICHUEC BECIIMYUHBI,

®  pemniaTh HECJIOXKHBIE JJOTUYECKUE 3aa4l METOJ0M PACCYKICHUH.
B noBceaqHeBHOM KM3HN U NIPU U3YYEHUH IPYTUX MPEAMETOB:

L] BbIABUT'ATH THUIIOTE3BI O BO3MOXHBIX Hpeaem,me 3HAUYCHUSAX HNCKOMBIX B 3aJa4c
BEJIMYMH (J€J1aTh MPUKUIIKY).
HcTopust MaTeMaTHKH

L] OHI/ICI)IBaTI) OTOCJIIBHBIC BbBIIAOIINUCCA pe3y.HI)TaTI>I, HOHy‘IeHHI)IG B XO0I¢C paBBI/ITI/Iﬂ
MAaTCMAaTUKN KAaK HaYKI/I;

L] 3HATh HpI/IMepI)I MAaTEMATHUYCCKUX OTKprTI/If/'I " Ux aBTOpOB, B CBs3U C OTGHCCTBGHHOfI nu
BCEMUPHOMN UCTOPHUEH;

L] IIOHUMATh pOJII) MAaTCMAaTUKH B paSBI/ITI/II/I POCCI/II/I.
MeToabl MAaTEMATHKH

e Bruibupare mnoaxoasmuii W3YYEHHBI METOJ Ui pEUICHHs W3YYEeHHBIX THUIIOB
MaTEMaTHYECKHUX 3a/1a4;

L4 HpI/IBOI[I/ITB IIPpUMCEPLI MAaTEMATHYCCKHUX 3aKOHOMepHOCTeﬁ B OKPY)KEIIOH_Ieﬁ
HGﬁCTBHTGHLHOCTH " IPOU3BCACHUAX UCKYCCTBA.

Y4YeHuK NOJIyYHMT BO3MOKHOCTH HAYYHUTHCH B 8 Ki1acce Ais o0ecnedyeHHs] BO3MOKHOCTH
YCHELIHOI'0 NPO0JIKeH!sl 00pa3oBaHus HA 0a30BOM M YIJIy0JIeHHOM YPOBHSIX
DJIeMEeHTBI TEOPHH MHOKECTB 1 MATEeMATHYECKO JIOTUKH

e OmnepupoBaThb TNOHATUSAMHU:  OINpPEAEIEHHE, TEOpeMa, aKCHOMa, MHOXECTBO,
XapaKTEePUCTHUKN MHOXECTBA, SJIEMEHT MHOXECTBA, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO,
MOJIMHO>KECTBO, MPUHAIIC)KHOCTh, BKIIOYEHHUE, PABEHCTBO MHOXKECTB;

e  u300pakaThb MHOKECTBA U OTHOLIEHNE MHOXKECTB C ITOMOILBIO KPYroB Dilepa;

e  OmpeneNnaTh MPUHAUICKHOCTh JIEMEHTAa MHOXECTBY, OOBEJUHEHUIO U IEPECEUECHUIO
MHOKECTB;

®  33/1aBaTh MHOKECTBO C ITOMOIIBIO IEPEUNCIICHUS YIEMEHTOB, CJIOBECHOTO OIUCAHUS;

®  ONEpHUpOBATH IOHATHSAMH: BBICKa3bIBaHME, MUCTUHHOCTb U JIOKHOCTb BBICKa3bIBaHUS,
OTpHUILIAHUE BBICKA3bIBAHUM, ONIEpALlMU HaJ/l BHICKAa3bIBAHUSMU: U, WIH, HE, YCIOBHBIE BbICKa3bIBaHUS
(MMIITMKALuUN);

®  CTPOUTH BBICKA3bIBaHUS, OTPULIAHNUS BBICKA3bIBAHUI.
B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

®  CTPOUTH LEMNOYKH YMO3AKIIIOUEHUH Ha OCHOBE UCIIOJIb30BAHMSI TPABUIT JIOTUKH;

®  HCIMOJIBb30BaTh MHOXKECTBA, OTEpPAIMK C MHOXKECTBAMHM, UX IpaduuecKoe MpeCTaBICHUE
JUTSL OTUCAHUSI peaJIbHBIX MTPOLIECCOB U SBJICHUH.
Yuciaa



L4 OHQpI/IpOBaTB IMOHATHUAMU: MHOKCCTBO HATYpPAJIbHBIX YUCCII, MHOXCCTBO LCIIBIX YHUCCII,
MHOXCECTBO pPAalMOHAJIBHBIX YHUCCII, HPPALMOHAJIBHOC YHCIIO, KBa,Z[paTHBII\/'I KOpE€Hb, MHOXCCTBO
I[CﬁCTBHTGJIBHBIX YUCCll, TCOMCTPHUICCKASA UHTCPHPCTAlIUA HATYPAJIbHBIX, HCIBIX, PallMOHAJIbHBIX,
I[CﬁCTBHTGJIBHBIX YHUCCII,

° IIOHUMATH U OOBICHSITEH CMBICII HO3I/ILII/IOHHOI>'I 3aIlIMCU HATYpaJIbHOI'O YHUCJIa,

®  BBINOJHATh BBIYMCIICHUSA, B TOM YHCIJIE C HCIOJIb30BAHUEM MPUEMOB pPalMOHAIBHBIX
BBIYHCIICHHIA,

®  BBINOJHATH OKPYIJICHUE PALIMOHAIBHBIX YHCEN C 3aJJaHHOM TOYHOCTBIO;

®  CpPaBHUBATbH PAallMOHAJIBbHBIC U UPPALMOHATIBHBIC YNCIA;

®  TPEICTaBIATH PAlMOHAIBLHOE YUCIIO B BUJE JECITUYHON IpodH

®  YIOPSAAOYMBATH YHCIIA, 3aIIMCAHHBIC B BU/I€ OOBIKHOBEHHOH U AECATUYHON ApoOH;
B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPEeIMETOB:

® [IPUMEHSATH NpaBUiIa NPUOIMKEHHBIX BBIYUCICHUM MPU PEICHUH NPAKTHUUECKUX 3a7a4
U pelIeHUH 3a/1a4 APYTrUX y4eOHBIX PEAMETOB;

®  BBINOJHATH CPABHEHUE PE3YIbTATOB BEIYMCICHUMN IIPU PEILICHUM PAKTUYECKUX 3a1a4, B
TOM 4HcJiie MPUOIMKEHHBIX BBIYMCICHUI;

®  COCTaBJIATH U OLICHUBATbH YKCIIOBBIC BBIPAKEHUS IIPU PELICHUU IIPAKTUYCCKUX 3a1a4 U
3a/1a4 U3 Ipyrux yueOHBIX IPEIMETOB;

®  3alKCHIBATH U OKPYIUIATH YMCIIOBBIC 3HAYECHMS PEABHBIX BEIUYUH C UCIIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS.
ToxnecTBeHHBIEC IPE0OPa30BaAHUA

e OnepupoBaTh NOHATUSAMH CTEIIEHU C HATypaJbHBIM IIOKA3aTEJIEM, CTEIEHH C LEJIbIM
OTPHLIATEIIBHBIM II0OKa3aTelIeM;

®  BBIIOJHATH IPE0OPA30BaHUS LEJIBIX BBIPAXKEHUI: IEHCTBUS C OJJHOWIEHAMH (CII0KEHUE,
BbIUWTAaHUE, YMHOKEHUE), NECHCTBUS C MHOTOWIEHAMH (CI0KEHUE, BHIYMTAHUE, YMHOXKEHHUE);

®  BBINOJHATH PA3JIOKEHHE MHOTOWICHOB HA MHOKUTEIN OJHUM M3 CIIOCOOOB: BHIHECEHUE
3a CKOOKY, I'pyNIIMPOBKA, UCII0JIb30BaHUE (POPMYJI COKPALIEHHOTO YMHOXKEHUS;

®  BBIIEIATH KBAJAPAT CYMMBI U Pa3HOCTH OJHOYJICHOB;

®  pACKJIAJBIBATh HA MHOXHUTENIM KBAaJIPaTHbI TPEXWICH;

®  BBHINOJHATH NpPeoOpa3oBaHMs BBIPAXKEHUH, COAEPXKAIIMX CTENEHH C  LENbIMU
OTPULIATEIILHBIMU [TOKA3aTENIAMH, IEPEXOAUTH OT 3alIMCH B BUJIE CTEIIEHU C LEIbIM OTPULATEIIbHBIM
rokaszareseM K 3allucH B BUJIE JpoOu;

®  BBHINOJHATH TPEOOpa3oOBaHHs IPOOHO-PAIIMOHATBHBIX  BBIPAKECHUN: COKpaIlleHHE
IpoOel, mpuBeeHUE anreOpandeckux apodei K o0IeMy 3HaMEHATeNIo, CIOXKEHUE, YMHOXKEHUE,
JiefieHne anredpandeckux ApoOeil, Bo3BeIeHHE aaredpandyeckoi IpoOH B HATYpalIbHYIO U LIEIYIO
OTPHILIATENIbHYIO CTETIEHb;

®  BBINOJIHATH NPEOOPa30BaHMs BEIPAKEHUH, COJIEpKAIUX KBaIpaTHbIE KOPHH;

®  BBIJICIATH KBAJAPAaT CYMMBI HJIM Pa3HOCTH ABYWICHA B BBIPAXCHHSAX, COJCPIKAIINX
KBaJIpaTHBIE KOPHU;

®  BBINOJHATH MPEOOPA30BAHUS BEIPAKEHUH, COJIEPKAIUX MOTYJTb.
B noBcegHeBHOI :KM3HM M IPU U3YYeHHH JPYIUX NPeAMETOB:

®  BBINOJHATH NpeoOpa3oBaHUS W JEHCTBUS C YHMCIAMM, 3alMCAHHBIMH B CTaHJapTHOM
BUJIC;

®  BBINOJHATH IPeoOpa3oBaHus alreOpandeckux BhIPaKEHUH MPHU PELICHNH 3a/1ad JpYTUX
y4eOHBIX IPEIMETOB.
YpaBHeHUs M HEPABEHCTBA



e OnepupoBaTh MNOHATUSMHU: YpaBHEHHE, HEPABEHCTBO, KOPEHb YPAaBHEHMsI, PEILECHUE
HEPAaBEHCTBA, PAaBHOCWIbHBIE YpaBHEHHs, OO0JacTh OINpeAeNieHUus YypaBHEHHs (HEpaBEHCTBA,
CUCTEMbI ypaBHEHUI1 WJIM HEPABEHCTB);

e peulaTh JMHEHHBbIE ypaBHEHUS W YPABHEHUS, CBOAMMBIE K JIMHEHHBIM C IOMOILBIO
TOKJAECTBEHHBIX ITPE0Opa30BaHNUN;

e peulaTh KBaJpaTHbIE YpaBHEHHsS M YpPaBHEHUS, CBOAMMBIE K KBAaJPAaTHBIM C IMOMOILBIO
TOKJAECTBEHHBIX ITPE0Opa30BaHNUN;

e pemiath APOOHO-IMHEHHbBIC YpaBHEHHUS,

e pemaTh  NPOCTEHINME  MpPPAMOHAIbHBIE  yPaBHEHHS  BHJA f(x)=a,

V700 =a ()

L4 pe€uiaTb YypaBHCHUA crocodom Pa3I0KEHUA Ha MHOXKUTEIIN U 3aMCHbI HepeMeHHOfI;

e  pelaTh JMHEHHbIC YPABHEHUs U HEPABEHCTBA C lTapaMeTpaMu;

®  peIIaTh HECJIOKHbBIE KBaJPATHBIC YPABHEHHUS C IapaMETPOM;

®  pelaTh HECJIOKHBIE CUCTEMBI JIMHENHBIX YPABHEHUM € TapaMeTpaMy;

®  pelaTh HECJIOKHbBIC YPABHEHUS B LIEJBIX YHCIIAX.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

® COCTAaBJIAITb M pEIIATh JIMHEHHBIE W KBAJpaTHBIE YPAaBHEHHUSA, YPaBHEHHS, K HUM
CBOJISIIIIMECS, CUCTEMBI JIMHEHHBIX YpPaBHEHUI, HEPABEHCTB IPU PELICHUU 3a]ad APYTHUX Y4eOHBIX
IIPEAMETOB;

®  BBLIIOJHATH OLIEHKY MPaBJONOAOOMS pPE3yIbTaTOB, IOJIY4a€MbIX I[P pPELIECHUU
JIMHEHHBIX U KBAJIPAaTHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPABHEHUIN U HEPABEHCTB IIPU PELICHUH
3a/1a4 JPYruX y4eOHBIX MPEIMETOB;

e BHIOMpaTh COOTBETCTBYIOLIME YypaBHEHMS, HEPAaBEHCTBA WJIM HUX CHUCTEMBl s
COCTABJICHUS] MATEMAaTUYECKON MOJIEIIN 3aIaHHON PEAIBHON CUTYyallMU WIK IIPUKIIAIHOM 3aa4H;

® yMETb MHTEPIPETUPOBATH MOJIYUYEHHBIH MpPHU PEUICHUH YpaBHEHMs, HEPABEHCTBA WM
CUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHON PeaIbHOM CUTYallUU WM MPUKIAIHON 3a1a4u.
DOyHKIUH

e OmnepupoBaTh NOHATUAMHU: (DPYHKUMOHAJIbHA 3aBUCUMOCTb, (QYHKIMS, Trpauk

¢byHKIMY, crioco0bl 3a7jaHns (YHKIMH, apTyMEHT U 3HauyeHHe (QyHKIMH, 00JIacTh OINpeesIeHUs U
MHO’KECTBO 3HaU€HUN (YHKIMH, HYIU (QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTD
dyHKuMH,

®  CTpOUTH rpaduxu JIMHENHOM, KBaJpaTUYHON GyHKIMH, oOpaTHOM

IPONOPIHOHATIBHOCTH, QYHKIIMH BUA: Y = a + Lb vy =~Ix,y=x, y=|x;
X+

e Ha TpuUMepe KBaAPAaTHYHOW (YHKIIMH, HCIIOIL30BaTh MpeodpazoBanus rpaduka
dynxmun y=Ff(X) s noctpoenns rpadpukos GyHKIHE y = af (kx +b)+c;

L4 COCTaBJIATb YPABHCHUS HpHMOﬁ 110 3aIaHHBIM YCJIIOBHUAM: npoxoz[;nueﬁ uepes3 ABC TOYKU
C 3aJaHHBIMU KOOpAWHATaAMU, HpOXOIIHH.[CfI qepe3 JaHHYIO TOUKY U napannem,Hoﬁ JaHHOM HpHMOﬁ;

e  uccrenoBaTh QYHKIHIO 110 €€ TpauKy;

® HaxoJIuUTh MHOXXECTBO  3HA4YCHWM, HYIHM, TPOMEKYTKHM  3HAKOIMOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHOM (pyHKIINH;
B noBceiHeBHO KU3HM U TIPM U3YUYEHHHU APYTUX NMPeIMeTOB:

® WJUIIOCTPUPOBATH C MOMOIIbIO TpaduKa peabHyI0 3aBUCHMOCTbh WMJIU TMpOIEecC MO HX
XapaKTepUCTUKAM;



®  HCNOJB30BaTh CBOWCTBA M TpauK KBAJApaTHUHOW (DYHKIMHM NPH pPEHICHWH 3a7ad U3
JPYruX y4eOHBIX MPEAMETOB.
TexcToBbIE 3a1a4H

e Pemarth mpocThie U CIOXKHBIE 33/1a4d Pa3HBIX THUIOB, a TAK)K€ 3a/la4l IMOBBILICHHON
TPYIHOCTH;

®  JCIOJIb30BaTh pa3HbIe KpPATKHE 3alKMCH KaK MOJIETH TEKCTOB CIIOXKHBIX 3adad s
MOCTPOCHHUS MTOMCKOBOW CXEMBI U PEIICHUs 33/1aY;

L4 pa3in4daTte MOACIb TEKCTAa M MOACIb PCIICHHUA 3aJaydd, KOHCTPYHUPOBATH K 0I[HOI71
MOACIIN pCHICHUSA HECJIOKHOH 3aaa4M pa3HbIC MOACIIM TEKCTA 3aJa4u;

® 3HATh U IPUMEHATH 00a criocoba Moucka pereHus 3a1ad (0T TpeOOBaHUA K YCIOBUIO U
OT yCJIOBUS K TpeOOBaHMIO);

L4 MOACIINPOBATE PACCYKACHUS IIPU IIONCKE PCUHICHUA 3a1a4 C IIOMOIIIBIO Fpa(l)'CXeMI)I;
L4 BBIACIIATH 3Tallbl PEIICHUSA 3aJa4l U COACPIKAHNUE KAXKI0r'o 3Taria,

® yMeTh BHIOMpATh ONTUMAIBHBIA METOJ PELICHHS 33[Ja4d M OCO3HaBaTh BHIOOP METOAA,
paccMaTpUBaTh pa3IuYHbIE METOABI, HAXOAUTH Pa3HbIE PELICHU 3a1a4U, €CIIM BO3MOXKHO;

®  QHAIM3UPOBATH 3aTPYJHEHHUs IIPU PELICHUH 3a1a4;

®  BBINOJHATH pa3IU4YHBIE MPEOOpPA30BaHMUSA NPEIIOKEHHON 33134, KOHCTPYHPOBAThH
HOBBIE 33J1a41 U3 JaHHOU, B TOM 4HCJIE OOpaTHBIE;

®  HMHTEPHPETUPOBATh BBIYMCIIMTEIBHBIE PE3YJIBTATHl B 3a7a4e, UCCIEA0BATh ITOIYYECHHOE
peueHue 3a1a4u;

®  aHAJIM3UPOBATH BCEBO3MOKHBIE CUTYAI[MU B3AUMHOTO PACIIONIOKEHHS IBYX OOBEKTOB U
M3MEHEHHE MX XapaKTEePUCTUK MPH COBMECTHOM JBUKEHUH (CKOPOCThb, BpEMs, pacCTOSHUE) MpU
pelleHny 3ajad Ha JABM)KEHHE JIByX OOBEKTOB Kak B OJIHOM, TaK M B IPOTHBOIIOJIOKHBIX
HaIIPaBJICHUSAX;

®  JCCJIEIOBAaTh BCEBO3MOJKHBIE CUTYyallMU IIPU PELICHUM 3a/a4 Ha JBM)KCHHME IO PEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpA3HbIC 33aUU «HA YACTHY,

e pemath U 000CHOBBIBATH CBOE PELICHME 3a/1a4 (BBIACIATh MATEMAaTHYECKYIO OCHOBY) Ha
HaXO0’KJICHWE YacCTH YKClIa U YHUCIa MO €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA IpO0OH;

o 0CO3HaBaThb U OOBICHATH UACHTUYHOCTL 3aJa4 pa3HbIX THUIIOB, CBA3BIBAIOIINWX TPHU
BCIIMYNHBI (Ha pa60Ty, Ha IMOKYIIKHU, Ha )IBI/I)KCHI/IG), BBIJICIIATH OTU BCJIMUWHBI U OTHOUICHUA MEXKIY
HUMH, TPUMEHSITh UX TpPU PEUICHUH 3a]a4, KOHCTPYHPOBAaTh COOCTBEHHBIE 3aJad YyKa3aHHBIX
THUTIOB;

e  BIAJECTh OCHOBHBIMU METOJAMH PEIICHUS 3a/1a4 Ha CMECH, CIIJIaBbl, KOHIICHTPAIUY;

o peiiaTth 3aga4v Ha MPOLCHTBI, B TOM YHUCJIC, CIIOXHBLIC IMPOLCHTHI C 060CHOBaHI/I€M,
WCIIOJIb3YsI pa3HBIE CIIOCOOBI;

e  pemiaTth JOTMYECKHE 3aJaud pa3HbIMU COcO0aMH, B TOM YHUCIe, C IByMs OJIOKaMH U C
Tpemsi 0JI0KaMH JaHHBIX C MTOMOIIBIO TaOIHUIL;

o peuaTth 3aaa4u 1Mo KOM6I/IHaTOpI/IK€ Hu TCOpUU BepOHTHOCTeﬁ Ha OCHOBEC HCITOJIb30BaHUA
HN3YUCHHBIX METOJ0B U 000CHOBBIBATH PCIICHUEC,

®  pemaTh HECIOXKHBIE 337a4l IO MaTEMaTHUeCKON CTaTUCTHUKE,

® OBJAJIETh OCHOBHBIMH METOJAMH pEIICHUs CIOKETHBIX 3a7ad: apu(MeTHUecKui,
anredpandeckuii, nepedop BapHaHTOB, IpadUyecKuil, MPUMEHSATh WX B HOBBIX IO CPAaBHEHHUIO C
HN3YUCHHBIMU CUTYyallUAX.

B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHH JAPYTUX NMPEIMETOB:

®  BBIACIATH NPU PEIICHUU 33]]a4 XaPaKTEPUCTUKH pacCMaTPUBAaEMOl B 3a/1aue CUTYaIluH,
OTIIMYHBIE OT PealbHBIX (T€, OT KOTOPHIX a0CTParupoBajIiCh), KOHCTPYUPOBATh HOBBIE CUTYAIUH C
YUYETOM IOTHX XAPAKTCPHUCTHK, B YACTHOCTH, IPU PCIICHHU 3aJa4 Ha KOHLCHTpAUH, YUUTHIBATH
TUTOTHOCTB BEIIIECTBA;



e pelmarb U KOHCTPYHPOBATh 3aJa4yd Ha OCHOBE PACCMOTPEHHUs PEAbHBIX CUTYallUii, B
KOTOPBIX HE TPeOyeTCs] TOUHBIM BHIUMCIUTENILHBINA PE3yIIbTaT;

e  pemath 3a7aY HA JABIDKEHHE MO PEKe, pacCMaTpUBasi pa3Hble CHCTEMBI OTCUETA.
CraTucTHKA U TeOpHUs BepPOSATHOCTeH

e OmnepupoBaTb HNOHATHAMM: CTOJIOYATBIE M KPYTOBbIE JUarpamMMbl, TaOJNHIbl JAHHBIX,
cpeanee apupMeTHUECKOe, MeIuaHa, HauOoJbIllee M HAaUMEHbIIEEe 3HAYEHUS BBIOOPKH, pa3zMax
BBIOOPKH, TUCIIEPCHS U CTAaHIaPTHOE OTKJIOHEHHE, CllydaliHas U3MEHUYUBOCTb;

®  u3BJIEKaTh MH(POPMAINIO, IPEACTABICHHYIO B TAOIHUIIAX, HA IUarpaMMax, rpadukax;

®  COCTaBJIATH TAOJIULbI, CTPOUTH AUArpaMMbl U IpauKu Ha OCHOBE JITaHHbIX;

®  IIPUMEHSATH IPABUIIO IPOU3BEAECHUS NP PEILICHMH KOMONHATOPHBIX 3aj1ay;

®  TPEACTaBIATH HH(POPMAIIMIO C TIOMOIIBIO KPYroB Ditnepa;
B noBceaHeBHOIi ;KM3HM M PU U3YYeHHH JPYIUX PeAMETOB:

®  U3BJEKaTh, UHTEPIPETUPOBATh U MPEOOPA30BbIBATh MH(POPMALIUIO, IPEACTABICHHYIO B
TabNIuIax, Ha AMarpammax, rpadukax, OTPa)Kalollyl0 CBOWCTBAa M XapaKTEPUCTUKU PeabHBIX
IPOLIECCOB U SIBJICHUH;
HcTopust MaTeMaTnuKH

° XapaKTemeBaTL BKJIaZA BBIAAIOMIUXCSA MATEMATHUKOB B Pa3BUTUC MATCMATHKU W MHBIX
Hay4yHbIX o0yacrei;

o IMOHUMATh POJIb MAaTEMATUKHU B pa3BUTUU Poccum.
MeToabl MaTeMAaTHKH

e lcnonb3ys  M3ydyeHHble  METOJbl, IPOBOAUTH  JOKA3aTEJIbCTBO,  BBIOJIHATDH
OIIPOBEPIKEHHUE;

e BHIOMpaTh M3Y4YEHHBbIE METOJbl M WX KOMOMHALMK ISl PELICHHs MaTeMaTHYeCKHX
3a1a4;

®  UCNONb30BaTh MaTeMaTHYECKUE 3HAaHUS I ONMCAaHUS 3aKOHOMEpHOCTEH B
OKPY)I(aIOHICﬁ I[CﬁCTBPITGHI)HOCTI/I " NPOU3BCACHHUAX NCKYCCTBA,

° IMPUMCHATH HpOCTGfIHIPIG MMporpaMMHBIC CpCACTBA U SJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTCMBI ITPU PCHICHUH MAaTEMAaTUYCCKUX 3a/1a4.

Y4YeHuK MoJy4YuT BO3MOKHOCTh HAYUYHUTHCA B 8§ KJiiacce 1 yCIIELIHOT0 MPOA0JIKEeHUS
o0pa3oBaHusi Ha yIiIy0JIeHHOM YPOBHe
DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMaTH4YeCKOI JIOTUKH

e (CBo0OmHO oOmEpUpOBaTH MOHATHSAMH: MHOXECTBO, XapaKTEPUCTHUKH MHOKECTBA,
AJIIEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOE M OECKOHEYHOE MHOMKECTBO, IOJMHOXKECTBO,
NPUHAAIEKHOCTh, BKIIOUEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33/1aHUE MHOXKECTBA,

®  33/1aBaTh MHO>KECTBA Pa3HBIMU CIIOCOOAMH;

®  [IPOBEPATH BBINOJIHEHHE XapaKTEPUCTHUECKOIO CBOMCTBA MHOXKECTBA;

e CBOOOJHO OMNEpPUPOBaTh NOHSTUSIMU: BBICKA3blBaHME, WMCTUHHOCTb M JIO)KHOCTh
BBICKA3bIBAHUS, CJIOKHBIE U MPOCThIE BBICKA3bIBAHUSA, OTPUIAHHE BBICKA3bIBAHWUN; UCTUHHOCTh U
JIO)KHOCTH YTBEPKICHHS U €r0 OTPULIAHUS, ONIEPALlMK HaJl BHICKAa3bIBAHUSMU: U, UIH, HE; YCIIOBHBIE
BbICKA3bIBaHUS (MMILJTUKALIUN);

®  CTPOUTH BBICKA3bIBAaHUS C HCIIOJIb30BAHHUEM 3aKOHOB alreOpbl BhICKAa3bIBAaHHIHA.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

®  CTPOUTH PACCYKJEHUS HAa OCHOBE UCIIOJI30BAHMSI IPABUII JIOTUKH;

®  HCNOJIB30BaTh MHOXKECTBA, OTIEpaIlMM C MHOXKECTBAMH, UX IpaduuecKoe MpeaCTaBIeCHUE
JUISL OTIMCAHMSI PeaIbHBIX MPOLIECCOB U SIBJICHUH, TP PEILICHUH 3aj1ay APYTHX YUeOHBIX MTPEIMETOB.
Yucaa



e (CB00OMHO OMEpPUPOBATH MOHSATUSMU: HATYypAIbHOE YHCIIO, MHOXXECTBO HATYPaTbHBIX
YuCeN, I1eJ0€ YHCIIO, MHOXKECTBO IIENBIX YHCe, OOBIKHOBEHHas ApOOb, NecATHYHAs ApOOb,
CMEIIAaHHOE YHUCJI0, PAlMOHAIBHOE YHUCJIO, MHOXKECTBO PAIlMOHAIBHBIX YHCEJ, UPpPaAlUOHATBHOE
YUCJIO, KOPEHb CTENEeHH 1N, JACHCTBUTEIBHOE YHCIIO, MHOXXECTBO JCHCTBUTEIBHBIX YHCEI,
reoMeTpuUecKasi HHTEPIPETalus HaTyPaIbHBIX, IIEJIbIX, PAIlHOHAIBHBIX, ICHCTBUTECIIBHBIX YUCEIT;

L4 IIOHUMATh U OOBSICHATH pasHuy MEXAY HOSHHI/IOHHOI;'I M HENO3UIIMOHHON CHCTEeMaMH
3alucCHu 4YHUCCiI;

L4 MEPEBOAUTH YHUCIIA U3 O,I[HOI>'I CHCTCMBI 3aIllCHU (CI/ICTeMBI C‘II/ICJ'IeHI/IH) B IPYI'yIO,

®  JIOKa3bIBaTh M MCIIOJIb30BAaTh MIPU3HAKK AEIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymmbI u
MIPOM3BEICHUS YUCEN MPU BBHITTOJIHCHUH BBIUMCICHUN U PEIICHUH 3a/1a4;

®  BBIMOJHATH OKPYIJICHUE PANMOHAIBHBIX W HMPPAlMOHAIBHBIX YHCEN C 3aJaHHOU
TOYHOCTBIO;

L4 CpaBHHBATb I[GﬁCTBPITCJ'II)HBIC JucClia pa3HbIMU CHOCO6aMI/I;

®  YNOPAJOYMBATH YMCIA, 3AIMCAHHBIE B BHUJAE OOBIKHOBEHHOM W JECATUYHON ApolH,
qHCia, 3alMCaHHBIE C UCIOIb30BAaHUEM apU(PMETHUECKOro KBaJpaTHOTO KOPHS, KOPHEH CTEeleHu
Oounplie 2;

e Haxomuth HOJ/] u HOK uuncen pazHbiMu crioco0amMu U MCIIONIb30BaTh UX MPU PELLICHUU
3ajay;

® BLIIOJHATH  BBIUKUCICHUS M  [peoOpa3oBaHMsl  BBIPAKEHUH,  COJAEpIKaIIMX
NeMCTBUTEINIbHBIE YHCIIA.
B noBceiHeBHO KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

® BBLIIOJHATh U OOBSACHATH PE3YIbTaThl CPABHEHMSI PE3YNbTATOB BBIUMUCICHUM IpU
pelIeHUH NPAaKTUYECKUX 3ajad, B TOM YHCJIE€ NPUOIMIKEHHBIX BBIYMCICHUI, UCHOJb3Ys pa3Hble
CIO0COOBI CPaBHEHUI;

L4 3aIlIMCbIBaTb, CpPaBHHUBATb, OKPYIJATH YHCIOBBIC JAaHHBIC PCAJIbHBIX BCIWYUH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MCPCHUS;

L4 COCTaBJISITb U OLCHUBATH PA3HBIMU croco0amMy YHCIOBEIC BBIPAXKCHUA IPpU PCIICHUUN
MPAKTUYCCKUX 3aaaY U 3a/la4 U3 JPpYIrux yqe6Hbe IMpeaMETOB.

ToxnecTBeHHBIEC IPE0OPa30BaAHUA

e  (CB00OAHO ONEPUPOBATH MOHATUSAMHU CTENEHHU C IEJIBIM U IPOOHBIM ITOKA3aTEeIIEM;

®  BBINOJIHATH JI0Ka3aTEIbCTBO CBOMCTB CTEMEHHU C LIEIBIMHU U APOOHBIMHU MOKA3aTENSIMHU;

e onepupoBaTh MOHATHSAMH «OJHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOM
NEPEMEHHOI», «MHOTOWIEH C HECKOJbKUMU IE€PEMEHHBIMU», KO3(D(PUIMEHTHl MHOTOUJIEHA,
«CTaHJapTHAas 3alliCh MHOTOUIEHA), CTENIEHb OJTHOYIEHA U MHOTOUJICHA;

e CBOOOJHO BIAJAETh MpHEMaMU MpeoOpa3oBaHUs LENbIX M JAPOOHO-pallMOHATBHBIX
BBIPAKECHMI;

®  BBLIIOJHATH PAa3l0KEHHE MHOTOYJICHOB Ha MHOXHUTENIU pPa3HBIMH CIOCO0aMH, C
UCIOJIb30BaHUEM KOMOMHAIMH Pa3InYHbIX IPUEMOB;

e HcHosb30BaTh TeopeMy Buera u Teopemy, oOpaTHyio Teopeme Buera, mans moucka
KOpPHEW KBaJpaTHOrO TpEeXwieHa M JUIsl pelleHMs 3a/ad, B TOM YHCJe 33/Jay C MapamMeTpaMu Ha
OCHOBE KBaJIpaTHOT'O TPEXWJIEHA;

®  BBINOJIHATH JEJIEHUE MHOTOWIeHa HAa MHOTOWIEH C OCTaTKOM;

e  IOKa3bIBaTh CBOWCTBA KBAJpaTHBIX KOPHEHN U KOPHEN cTeneHH N;

e  BBINOJHATH NpeoOpa3oBaHMs BBIPAKEHUM, COAEpXk allUX KBaJpaTHblEe KOPHH, KOPHHU
CTENEHH N,

e CBOOOJHO ONEPUPOBATH MOHATHSIMH «TOXJIECTBO», «TOXKIECTBO HA MHOMECTBEY,
«TOJECTBEHHOE IIPe00pa3oBaHUEY;



® BBINOJHATH pa3lIU4yHbIE MPeoOpa3oBaHUS  BBIPAKEHUH, COAEPXKAIIUX  MOJIYJIH.
(T =

B noBceaHeBHOM KMU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

®  BBINOJHATH MPEOOpa3OBaHUs W ACUCTBHS ¢ OyKBEHHBIMH BBIPAKEHUSMH, YHCIOBBIE
K03 (UIIMEHTHI KOTOPBIX 3aIIUCaHbl B CTAHIAPTHOM BUJIE;

®  BBINOJHATH IPEOOPa30BaHUs PALMOHATIBHBIX BBIPAXKEHUN MPHU PEUICHUH 33/1a4 APYTUX
yueOHBIX MPEIMETOB;

®  BBINOJHATH MPOBEPKY MPaBaoNoa00us GU3HUECKUX U XUMUYECKUX (POpPMYII HA OCHOBE
CpPaBHEHUS PA3MEPHOCTEN U BAJICHTHOCTEH.
YpaBHeHUsI 1 HEPABEHCTBA

e (CBo0OOmHO oOmepUpOBaTh TMOHATUSMHU: ypaBHEHUE, HEPABEHCTBO, PAaBHOCUIIbHBIC
YPaBHEHUSI U HEPABEHCTBA, YPABHEHUE, SIBIISIOIIEECS CIEACTBUEM JIPYrOrO YPaBHEHHUsI, yPABHEHMUS,
pPaBHOCUJIbHBIE HA MHOXKECTBE, PAaBHOCUJIbHBIE TPE0Opa30BaHusl ypaBHEHUM;

e  peliarh pa3Hble BUJIbl YPAaBHEHUN U HEPABEHCTB M UX CUCTEM, B TOM UYHUCIIE HEKOTOPbIE
ypaBHeHuUs 3 u 4 crerneHel, IpoOHO-paIoHaTbHbIE

e 3HaTh TeopeMy Buera Uil ypaBHEHMI CTENIEHU BBILIE BTOPOI;

® [IOHUMAaTb CMBICII TEOPEM O PABHOCWIIBHBIX W HEPAaBHOCWIBHBIX IPEOOpa3OBaHUAX
YPaBHEHHH U yMETb UX JIOKa3bIBaTh;

e BIAJETh Pa3HbIMM METOJAMU PEILIECHUS YpAaBHEHUM, HEPABEHCTB U MX CUCTEM, YMETb
BbIOMPATh METOJI PEIICHUsI 1 0OOCHOBBIBATH CBOW BBIOOD;

®  UCNOJIB30BaTh METOJ| MHTEPBAJIOB Il pEIIEHHs HEpaBEHCTB, B TOM YHUCIIE IPOOHO-
palOHaIbHBIX BBIPA)KECHUI;

e pewarh anreOpanvyeckue ypaBHEHHMs M HEPAaBEHCTBA U UX CHCTEMBbl C IapameTpamu
anreOpandecKuM U TpapuuecKuM METOaMU;

e  BJAJCTH Pa3HbIMHU METOJAMHU JOKA3aTEIIbCTBA HEPABEHCTB;

e  pelarh ypaBHEHUS B LENIBIX YUCIIAX;

e n300pa)kaTh MHOXKECTBA Ha IUIOCKOCTH, 33/1aBa€Mbl€ YPAaBHEHUSMHU, HEPABEHCTBAMU U
UX CUCTEMaMH.
B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEJIMETOB:

® COCTaBJIATh U peIlaTh YpaBHEHUs, HEPABEHCTBA, MX CUCTEMBbl MpPHU PEUICHUM 3aaad
JIPYTUX y4eOHBIX MPEIMETOB;

®  BBLIIOJHATH OIEHKY MpPaBJONOAOOMS pPE3yIbTaTOB, IIOJY4a€MbIX IpU pPELIEHUU
pPa3IUYHBIX YPAaBHEHMH, HEPAaBEHCTB W HX CHUCTEM IpU pEIIeHWH 3aJad JAPYyTruX Y4eOHbIX
IIPEIMETOB;

®  COCTaBJIATH U PELIaTh YPaBHEHUS U HEPABEHCTBA C MapaMETPAaMHU IIPH PELICHHUM 3a/1ad
JIPYTUX y4eOHBIX MPEIMETOB;

® COCTaBJIAITb YPaBHEHHWE, HEPABEHCTBO WM HMX CHUCTEMY, ONMCHIBAIOLIUE DPEATbHYIO
CUTYaLMIO WM NMPUKJIAJHYIO 33a]]a4y, MHTEPIPETUPOBAThH MOJyUYEHHBIE PE3YIbTaThI.
DOyHKIUH

e (CB00OAHO OmNEpUPOBATH MOHATUSMH: 3aBUCHUMOCTb, (DYHKIIMOHAJIbHAS 3aBUCHUMOCTbD,
3aBHCHMMAas U HE3aBUCHMas IEepeMEHHbIe, (YHKIHs, CIIOCOObI 3afaHus (DYHKIUH, apryMEeHT WU
3HaueHue (YHKIUHU, 00JACTh OMNPENENICHHUS U MHOXKECTBO 3HaueHUs (QYHKIUH, HYIUd (QYHKIHH,
POMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, HAUOOJbIlIee M HAaMMEHbIlIee 3HaYEeHNUS,
YETHOCTh/HEYETHOCTh (YHKIMHM, MEPUOAUYHOCTh (PyHKUMHU, rpaduk (yHKIUH, BEpTHUKAJIbHAsi,
TOpPU30HTANIbHAS, HAKIIOHHAS aCUMIITOTHI; IpaK 3aBUCUMOCTH, HE SIBISIOIIENcs QyHKIUEH,



e cTpouTh rpaduku QGyHKUIUI: TMHEHHON, KBaAPaTUIHOM, TPOOHO-IMHEHHOM, CTeNeHHOM
TP Pa3HBIX 3HAYECHUSIX MTOKA3ATENS CTENEHH, y =|X|;

®  KCNONB30BaTh MNpeoOpazoBanus rpaguka QYHKIUMH y — f (x) VIS TIOCTPOEHHS
rpadgukoB QyHKIMH y = af (kx+b)+c;

e  aHaIM3UPOBATH CBOMCTBA PYHKIMIA U BUJ rpaduKa B 3aBUCUMOCTH OT ITapaMETPOB;

e CBOOOJHO  OMEPUPOBATH  TMOHATHAMHU: MOCTIEIOBATEIbHOCTh,  OTPaHUYCHHAs
MOCJIEIOBATEILHOCTh, MOHOTOHHO BoO3pacTraroias (yObIBaromias) IOCIEA0BAaTeIbHOCTD, MPEeT
MOCJIENOBATEILHOCTH,

®  JCIOJIb30BaTh  METOJ  MaTEeMaTHYeCKOW HMHAYKIMH IS BbIBoga  (Gopmyd,
JI0KA3aTeIbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 33/1a4 Ha JCITUMOCTb;

e pemarh KOMOWHHMPOBAaHHBIC 33/Jaud Ha apU(PMETHYECKYID W T'C€OMETPHUUYECKYIO
MIPOTPECCUH.

B noBceqHeBHOI KU3HHM U MIPU U3YYEHUH IPYTUX NMPeIMETOB:

e  KOHCTPYUPOBATh M UCCIENOBAaTh (DYHKIMH, COOTBETCTBYIOIINE pealbHbIM MpolleccaM 1
SBIICHUSIM, WHTEPIPETUPOBATH TIOJTYYEHHBIE pPE3yJbTaThl B COOTBETCTBUM CO CHEHU(PHUKOIMA
HCCJIETyeMOT0 TIpOoIecca UITU SIBJICHHUS,

®  HCIIOJIB30BaTh TpadUKH 3aBHCHUMOCTEH IS HWCCIICJOBAHHS PEATBHBIX IPOIECCOB U
SIBJICHUIA;

e KOHCTPYUPOBaTh W UCCIEOBAaTh (PYHKUMU MPH PEHICHUH 33]ad JPYTHuX YUeOHBIX
MPEIMETOB, WHTEPIPETHPOBATH TIOJYYCHHBIE pPE3YIbTaThl B COOTBETCTBHH CO CIEIU(UKON
yueOHOro npeaMerTa.

CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

e (CB00OAHO OlEpPUPOBATH MOHSATUSMU: CTONOYATHIE M KPYTOBBIE JUArpamMMbl, TaOIHIIbI
JIAaHHBIX, cpeaHee apupMeTHYecKoe, MeIraHa, HanOoblllee ¥ HaUMEHbBIIEEe 3HAYCHUS BBIOOPKH,
pa3Max BBIOOPKH, AUCTIEPCHS] U CTAaHAAPTHOE OTKIOHEHUE, Cy4YaiiHast U3MEHUHNBOCTD;

e BbIOMpaTh Haubosee ynoOHbIN croco0 mpenacTaBieHUs WH(OpMAalMU, aJeKBAaTHBIA ee
CBOICTBaM M II€JIIM aHaJIN3a;

®  BBIYHCIATH YUCIOBBIE XaPaKTEPUCTUKH BHIOOPKU;

e CBOOOJTHO OMEPUPOBATh MOHATUSAMU: (PAKTOpHAN YHUCIA, IEPECTAHOBKU, COUETAHUS U
pa3MerIeHus

e  CBOOOJHO OMEPUPOBATH MOHATHIMHU: CIy4allHBIN OTBIT, CTy4aifHbIN BEIOOD, UCTIBITAHUE,
AIIEMEHTapHOE cllydaifHOe COOBITHE (MCXOT), KIIACCUYECKOE ONpeIeNIeHUE BEPOSTHOCTH CIYy4aiiHOTO
COOBITHSI, OTIEpAIIUU HAJl CIIy9aliHBIMHU COOBITUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBL;

e  CcBOOOJHO ONEPUPOBATH MOHATHSIMU: CITy4allHBIN OMBIT, CTy4allHbIA BHIOOD, UCIIBITAHUE,
DJIEMEHTApHOE CIy4aiiHOe COOBITHE (MCXO), KIACCHUECKOE ONPEIEIEHNE BEPOSITHOCTU CIIy4aiiHOrO
COOBITHSI, OTIEpAIUU HAJl CIIy4allHBIMH COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBI;

e 3HAaThb NPUMEPHl CIy4YalHBIX BEJIWYMH, W BBIYKMCIATH HX  CTaTUCTUYECKHE
XapaKTEPUCTHUKH;

®  HCIIOJIb30BATh (hOPMYIJIbI KOMOMHATOPUKH MPH PEIIEHUH KOMOMHATOPHBIX 33]1a4;

e  pemiaTh 3a7a4d Ha BBIYUCICHHE BEPOSTHOCTH B TOM YHCIIE C UCIIOJIBb30BAaHUEM (POPMYII.
B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMpPeJIMeTOB:

® IMpeACTaBIATh HH(OpPMALMIO O pEaJbHBIX IMpolleccaX U SABJIEHUSAX CIOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAM U LIEJIM UCCIIEI0BaHUS;

®  aHAJIM3UPOBATH U CPABHMBATH CTATUCTHUECKHE XapaKTEPUCTHUKU BHIOOPOK, MOITYYEHHBIX
B NpPOLECCE pEelIeHUs NPUKIAJHOM 33Ja4d, U3YYEHHs] PEAIIbHOTO SIBJICHUs, PELICHUs 3aJadud U3
JIPYTUX y4eOHBIX MPEIMETOB,;

®  OICHUBATh BEPOSTHOCTh pPeaIbHBIX COOBITUH U SIBICHUN B PA3JIMYHBIX CUTYALIHSIX.



TexcToBbBIE 3a1a4H

e PemaTe mpocThie W CIOXKHBIC 33/Ja4d, a TaKXKe 3a/Jadd TOBBIIICHHOW TPYIHOCTH U
BBIACIATH UX MaTeMaTquCKyIO OCHOBy;

®  pacro3HaBaTh Pa3HbIC BUBI U TUIIBI 33714,

®  WCNOJB30BaTh Pa3HbIC KPATKHE 3aIMCU KaK MOJETH TEKCTOB CJIIOKHBIX 33j7ad W 3a1ad
MOBBIIIICHHOW CJIOKHOCTH JUISI TIOCTPOSHUS TOMCKOBOM CXEMBI W pEIICHUS 3a1adv, BBIOMPATh
ONTUMAJIFHYIO JIUIsl pACCMAaTPUBAEMOM B 3a/1aUe€ CUTYAI[UU MOJIENIb TEKCTa 3a1a4u;

e pa3nuyYaTh MOJENbh TEKCTa M MOJEIbh PEIICHUS 3aJa4d, KOHCTPYHPOBATh K OJHOMN
MOJICIIN PEIICHUS CIIOKHBIX 3a/1a4 Pa3Hble MOJICIH TEKCTA 3a/1a4H;

® 3HATh M NPHUMEHSATH TPU CIOCO0A TIOUCKA pelieHHs 3a1a9 (0T TpeOOBaHUs K YCIOBHIO U
OT YCJIOBHS K TPeOOBaHHIO, KOMOMHUPOBAHHBIN );

L4 MOACIINPOBATH PACCYKACHUS IIPU ITIONCKE PCUHICHUA 3a1a4 C IIOMOIIIBIO Fpa(b'CXeMI)I;
L4 BBIACIIATD 3TAllbl PCIICHUA 3ala4 U COACPIKAHUEC KAXKIOI'0 3TaIla,

L4 YMETb BBI6I/IpaTB OINTUMAIbHBIN MCTOJ PCIICHUA 3ala4Yi U OCO3HABATh BI)I60p METoJa,
paccMaTpuBaTh pa3JIUIHBIC MCTOAbI, HAXOJUTH PA3HBIC PCIICHUA 3aaa4u, €CJIN BO3MOKHO,

®  QHAIM3UPOBATH 3aTPYJHEHHUs IIPU PELICHUU 3a1a4;

L4 BBIIIOJIHATL Pa3JIMYHBbIC npeo6pa30BaHI/m npezmo;erHoﬁ 3aa4v, KOHCTPYHUPOBATH
HOBBIC 3a1a4U U3 I[&HHOIZ, B TOM YHCJIC O6paTHI)Ie;

®  UHTEPIPETHPOBATH BHIYUCIUTEIBHBIC PE3YJIbTAThl B 3aja4e, UCCIICAOBATh MOJIYYCHHOE
pelICHUE 3a/1a4H;

o HU3MCHATH YCJIOBUC 3aaa4 (KOJII/I‘-IGCTBGHHBIG HNIJIIN KAYCCTBCHHBIC I[aHHI)IC), HUCCIICA0BATH
U3MEHEHHOE MPeo0pa3oBaHHOC;

®  aHAJIM3UPOBATH BCEBO3MOKHBIE CUTYAllMU B3aUMHOT'O PACIIOJIOKEHUS IBYX OOBEKTOB U
M3MEHEHUE MX XapaKTEPUCTUK NPU COBMECTHOM JBMKEHHMM (CKOPOCTb, BPEMs, PAacCTOSIHUE) NPU
pelIeHUH 3a/ad Ha JABWXKCHHME JIByX OOBEKTOB KaK B OJHOM, TaK W B IPOTHUBOMNOJIOXKHBIX
HaIIpaBJICHUSAX, KOHCTPYMPOBATh HOBBIE CHUTyallMd HA OCHOBE HM3MEHEHHUs YCIOBUW 3aJa4d IIPU
JBHKEHHH I10 PEKE;

o HCCIICA0BAaTh BCCBO3MOXKHBIC CHUTYyallUW IIPU PCHICHUH 3aJad Ha ABHUXKCHUC IO PCEKE,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpPA3HBIE 33Ul «HA YACTHY;

e pemarth U 000CHOBBIBATH CBOE PEIICHHE 3a/1a4 (BBIACIATh MATEMAaTHYECKYIO OCHOBY) Ha
HAXOKJCHUE YaCTH YKCIa M YHCIIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

o 00BSACHSITH HICHTUYHOCTL 3aJa4 pPas3sHbIX THIIOB, CBA3BIBAIONINX TPHU BCIWMYHHBI (Ha
paboTy, Ha TOKYIKH, Ha JBUKECHHE), BBIACNIATH 3TH BEIMYMHBI U OTHOUICHHS MEXAYy HUMHU,
MPUMEHSITh UX TPU PEUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX TUIIOB;

e BIAJCTh OCHOBHBIMH METOJAMHU pPEIICHHUs 3a7ady Ha CMECH, CIUIaBbl, KOHIEHTpAIUH,
HCIIOJIB30BATh UX B HOBBIX CUTyallHAX 11O OTHOICHUIO K U3YUCHHBIM B IIPOLIECCC O6yquH${;

e  pemiaTh 3aJaud Ha MPOLEHTHI, B TOM YHCIE, CIOKHBIE MPOIEHTHl ¢ 000CHOBAHUEM,
WCIIOJIB3YsI pa3HBIE CIIOCOOBI;

o pemaTth JOrM4YCCKUEC 3aaa4u pa3HbIMU CHOCO6aMI/I, B TOM 4HCJIC, C IBYMA OJIOKaMH H C
TpeMs OJIOKaMH JTaHHBIX C TTOMOIIBIO TaOJHII;

o pe€umaTths 3aaa4u 1mo KOM6I/IHaTOpI/IKe Hu TCOpUHU BepOHTHOCTCI\/'I Ha OCHOBEC HCITOJb30BaHUA
M3YYEHHBIX METOJIOB M 0OOCHOBBIBAThH PEIICHUE;

L pe€miaTh HECJIOXKHBIC 3ada4U 110 MaTeMaTHIeCKOI CTaTUCTHKCE,

® OBJAJEeTh OCHOBHBIMU METOJAaMH pEIIEHUsl CIOKETHBIX 3ajad: apu(pMeTHyecKui,
anreOpanyeckuii, mepedop BapHaHTOB, rpaduyecKkuii, TPUMEHATh UX B HOBBIX IO CPABHEHUIO C
U3Y4EHHBIMH CUTYaIUSX.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEIMETOB:



o KOHCTPYI/IpOBaTI: HOBBIC IJIsL I[aHHOﬁ 3a4a4u 3aJa4YHBbIC CI/ITyaHI/II/I C y‘-IeTOM peaJIBHbIX
XapaKTePUCTUK, B YaCTHOCTH, NPHU PEIICHUM 3a7a4 Ha KOHIICHTPAIIMH, YYUTHIBATh IJIOTHOCTH
BEILIECTBA; peliaTh U KOHCTPYHMPOBATh 3a/1aud HA OCHOBE PACCMOTPEHUsSI PEAIbHBIX CUTYyallUil, B
KOTOPBIX HE TPEOYETCsl TOUHBIN BBIUMCIUTEIbHBINA PE3YJIbTAT;

e  pelaTh 33/1a4u Ha ABMKEHUE IO PEKe, pacCMaTpUBasi pa3Hble CUCTEMbI OTCUETA;

®  KOHCTPYHMPOBATh 33Jla4HbIC CUTYAIIUH, TPUOJIMKEHHBIE K PEAIbHON JEHCTBUTEILHOCTH.
HUcTopusi MaTeMaTUKHU

e JloHumaTep MaTeMaTUKy KAaK CTPOrO OPraHMU30BaHHYIO CUCTEMY HAy4YHBIX 3HAHWM, B
YaCTHOCTHU BJIaACTH HpCI[CTaBJIeHI/ISIMI/I 06 AKCUOMATHNUYCCKOM HOCTpOGHI/II/I I‘COMeTpI/II/I 148
HepBI/I‘-IHBIMI/I HpeI[CTaBJIeHI/ISIMI/I 0 HECBKIINAOBBIX FeOMeTpI/IHX;

®  paccMaTpuBaTh MaTEeMaTHUKY B KOHTEKCTE MCTOPUU Pa3BUTHS ITUBUIU3AINH U UCTOPUH
pa3BUTHSA HAyKH, IOHUMATh POJIb MATEMATUKU B pa3BuTuu Poccuun.

MeTtoabl MATEMATHKH

e Bragerp 3HaHUAMH O PA3IMYHBIX METOJAaX OOOCHOBAHHMS M  OIPOBEPIKECHUS
MAaTEeMaTUYCCKUX yTBep)KIIGHI/If/’I U CaMOCTOSTCIIBHO HpI/IMeHSITb ux,

L] BJIaACTh HAaBBIKAMMW aHAJIN3a YCJIOBI/UI 3agaunu " OHpG[[GJIeHI/ISI IIoAXOaAIINX IJIsA
pCIHeHI/Iﬂ 3a1a4 I/ISyT-ICHHI)IX METOO4OB UJIN UX KOM6HHaHHﬁ;

®  XapakKTepu3oBaTh  MPOU3BEIACHUA  MCKYCCTBA C  Y4€TOM  MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH B MPHUPOJIE.

9 kjacc

BLIHyCKHI/IK HAY4YMTCH B 9 kiaacce (Il.]'lﬂ HCII0JIb30BAHUSA B IOBCETHEBHOM KU3HU U
o0ecrneyeHHus BO3MOKHOCTH YCneurHoro nmpoaoJisKeHus 06pa3013a}mﬂ Ha 02a30BOM ypOBHe)

JJieMeHTHI TEOPUMH MHOKECTB U MATEMATHY€ECKOMH JIOTHKH

e OmnepupoBarb Ha 0a30BOM YpOBHE TMOHSTHSIMHU: MHOXECTBO, JJIEMEHT MHOXXECTBA,
MMOJIMHOKECTBO, MPUHAJIC)KHOCTh;

®  33/71aBaTh MHO>KECTBA IEPEUUCICHUEM UX BJIEMEHTOB;

® HaxOJUTh NepecedeHune, 00beAMHEHUE, ITOIMHOKECTBO B MPOCTEHIITNX CUTYAIUX;

e omnepupoBaTh Ha 0a30BOM YPOBHE TOHSITHSIMHU: ONpEIETICHUE, aKCHOMa, TEeOopema,
JIOKa3aTeIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI 7151 MOATBEPKIEHUS CBOUX BBICKA3bIBAHUM.
B noBcenHeBHOM KU3HM U MPU U3YYEHUM IPYTUX NPeAMETOB:

®  JCIOJIb30BaTh TrpaduyecKoe TMPEACTABICHUE MHOXKECTB JUIsl ONMUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHHM, PU PEIICHUH 3a/1a4 JPYTUX YIEOHBIX MPEIMETOB.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSMHU: HATypalbHOE YHCIIO, ILIEJI0€ YHUCIIO,
OOBIKHOBEHHasi JpoOb, JecATUYHas ApoOb, cMemaHHas ApoOb, palUOHAIBLHOE YHCIIO,
apudMeTHUeCcKuil KBaIpaTHBIA KOPEHb;

®  JCIOJIb30BaTh CBOMCTBA YKCEII U MTpaBUjia ACHCTBUIN NPHU BHINOJHEHUN BBIYMCIICHU;

®  KCIMOJIb30BaTh MPU3HAKHU JIETMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUN BBIYUCICHUN U
PELICHUHU HECIOXKHBIX 3a/1a4;

®  BBINOJHATH OKPYTJICHUE PAIIMOHATBHBIX YACENI B COOTBETCTBUM C ITPaBUJIAMU;

®  OIEHMBATh 3HAYEHUE KBAJIPATHOTO KOPHA U3 MOJIOKUTEIBHOTO LEJIOTO YUCTIA;

®  pacro3HaBaTh PallMOHAJIbHBIE U UPPALMOHAIbHBIEC YUCIIA;

®  CpaBHMBAThH YHCIIA.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

L4 OLICHUBATL PC3YJIbTAThI BBIYHCJICHUN IIpU pCHICHUHN NMPAKTUYCCKUX 3a4aY;



®  BBIIOJHATH CPABHEHHUE YHCET B PEAIbHBIX CUTYALMSIX;

®  COCTaBIIATh YHCIIOBBIE BBIPAKEHUS MpPHU PEIICHWH MPAKTHUECKUX 3ajad W 3aaad U3
JIPYTUX y4EOHBIX IIPEIMETOB.
ToxnecTBeHHbIE IPe00Pa30BaAHUS

e BrinonHATh HECNOXHbIE NpPeoOpa3oBaHUs ISl BBHIYUCICHHUS 3HAYEHUH YHCIIOBBIX
BBIPQXKECHHM, COJEpXKAIIMX CTENEeHH C HaTypalbHBIM I[IOKa3aTeleM, CTeNeHH C LENbIM
OTpHUILATENIbHBIM I10Ka3aTeNIeM;

®  BBINOJHATH HECIIOKHBIE MPEOOpa30BaHMS IIENBIX BBIPAKECHUH: PacKpbhIBaTh CKOOKH,
IPUBOUTH MOAOOHBIE ClIaracMble;

®  CIOJIb30BaTh (POPMYJIBI COKPAILIEHHOTO YMHOKE€HHUs (KBaJIpaT CYMMBI, KBajapaT
pa3HOCTH, Pa3HOCTh KBAIPATOB) JAJISl YIIPOLICHHS BRIYUCICHUN 3HAYCHHUM BBIPAKEHUM;

®  BBINOJIHATH HECIIOXKHBIE MTPeoOpa3zoBaHusl IPOOHO-TUHEIHBIX BBIPAXKEHUN U BBIPAXKESHUN
C KBa/IpaTHBIMU KOPHSIMHU.

B noBceqHeBHOM JKU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

e  [IOHMMAaTh CMBICII 3aIIMCH YKCIIA B CTAHAAPTHOM BH/IE;

e omnepupoBaTh Ha OA30BOM YPOBHE MOHITHEM «CTaHAPTHAs 3aMHUCh YHCIIa.
YpaBHeHUs] M HEPABEHCTBA

L4 OHGpHpOBaTb Ha 0a30BOM YPOBHC IOHATUAMH: PABCHCTBO, YHCJIOBOC pPABCHCTBO,
YpaBHCHHUE, KOPCHbL YPAaBHCHUS, PCHICHUC YPABHCHHSA, YHUCIIOBOC HCPABCHCTBO, HCPABCHCTBO,
PEIICHUC HECPABCHCTBA,

®  [IPOBEPATH CIPaABEIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e  pelarth JMHEWHbIE HEPABEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOASILUECS K IMHEWHBIM;

®  peulaTh CUCTEMbl HECIOKHBIX JIMHEHHBIX YpaBHEHHH, HEPaBEHCTB;

®  IIPOBEPSATH, SABIACTCS JIM JAHHOE YHCIIO PELICHUEM YpPaBHEHUS (HEPaBEHCTBA);

e pemath KBaJpaTHBIC YPaBHEHUS 1O GOpMYyIie KOpPHEH KBaIpaTHOTO YPaBHEHHS,

e u300paXkaTh pelIeHHsI HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMOH.

B noBcegHeBHOIi ;KM3HU M PU U3YYeHUH IPYTrUX NPeAMETOB:

® COCTaBJIATh M peIlaTh JMHEHHbIE YpaBHEHHS NPU PEUICHHM 3ajad, BO3HHMKAIOUIMX B
JPYTuX y4eOHBIX MpeaMeTax.

DOyHKIUH

e Haxonuts 3HaueHne QyHKUINHU N0 33 JaHHOMY 3HAUEHUIO apIyMEHTa;

® HAXOJUTh 3HAUYEHUE ApryMEHTa IO 33aJaHHOMY 3HAYeHHIO (YHKLIHUU B HECIOXKHBIX
CUTYAaIIHSAX;

®  ONpEleNATh IOJIOKEHHE TOYKM II0 €€ KOOpJAMHATaM, KOOpAMHAThl TOYKM IO €€
HOJIOKEHHIO HAa KOOPJMHATHON TIOCKOCTH;

e 10 rpaduKy HaxXoJWUTh 00JIACTh ONPENEIICHUs, MHOKECTBO 3HaU€HUM, HyIu (QyHKUUH,
IPOMEXYTKM 3HAKOMOCTOSHCTBA, INPOMEXYTKHM BO3pacTaHUsl W YObIBaHMs, HauOojbllee U
HalMEHbIIIee 3HaUeHUs (PyHKIUHY;

®  CTpPOUTH IpadUK JUHEHHON (PYHKIMH;

®  [IpPOBEPSATH, SBJISIETCA JHM JaHHBIA rpaduk rpaduxkoM 3agaHHOM (QyHKUMU (JTMHEHHOM,
KBaJPaTUYHOM, 0OpaTHON MPOMOPLUHOHAIBHOCTN);

e ompenenaTh NPUOIIKEHHBbIE 3HAYCHHMS KOOPAWHAT TOYKM IepecedeHus TIpadukoB
byHKIH;

e  omnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHUSMU: MOCIEAOBATENLHOCTD, apu(pMeTHIecKas
MpOrpeccusi, reOMeTprUIecKas porpeccus;

e pemarh 3a7ayd Ha TPOTrPECCHH, B KOTOPbIX OTBET MOXET OBITh MOJIY4YeH
HEINOCPEICTBEHHBIM MOJICUeTOM 03 MpUMeHEeHUsI (popMyI.



B noBceHeBHO KU3HM ¥ TIPM U3YYEeHHH APYTUX NMPeIMeTOB:

®  HCIIOJIb30BaTh IpapMKu peanbHBIX MPOLECCOB U 3aBUCUMOCTEH JUIsl ONMPENENICHUS UX
CBOICTB (HauOOJIbIINE U HAUMEHBIIINE 3HAUYCHUS, IPOMEKYTKH BO3pacTaHus U yObIBaHUS, 00JIaCTH
MOJIOKUTEIBHBIX U OTPULIATENIHBIX 3HAYEHUH U T.11.);

®  UCMOJB30BaTh CBOICTBA JIMHEHHON (QyHKIMM U ee rpaduk MpH peUIeHuu 3a1ad U3
JPYrux y4eOHBIX IPEAMETOB.
CraTucTHKa U TeOpUs BepPOATHOCTEH

e lmeTp mpejicTaBIEHUE O CTATUCTHUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIIy4aifHOTO
COOBITHS, KOMOMHATOPHBIX 3ajayax;

e pewiath npocreiime KOMOMHATOPHBIE 3a/la4d METOJOM MPSIMOIO U OPraHU30BaHHOIO
nepebopa;

®  NPEACTaBIATH JaHHbIE B BUJE TaOJMLl, AUarpamMm, rpaduKoB;

e  yuTaTh MH(OPMAIIHIO, IPEJCTABICHHYIO B BUJIE TaOJIUIIBI, AUATPAMMBI, TpaduKa;

®  OMpeneNniaTh OCHOBHBIC CTATHCTUYECKUE XapPAKTEPHCTUKU YHCIOBBIX HAOOPOB;

®  OLIEHUBATb BEPOATHOCTH COOBITHS B IPOCTEHIINX CIyYasiX;

®  UMETh IPEJCTABICHNUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.
B noBcegHeBHOI :KM3HHM M NIPH U3YYeHHUH APYTHX NPeIMETOB:

®  OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/I0M I1epedopa;

®  UMETh NPEJCTABICHNUE O POJIM IPAKTUIECKU JOCTOBEPHBIX M MATOBEPOSTHBIX COOBITHIA,

® CpaBHUBAaThb OCHOBHBIC CTaTHCTUYECKHE XapaKTEPUCTHKH, MOJYYCHHBIE B IpoOIEcce
pelIeHus MPUKIAIHON 3a/1a4H, U3yYSHHS PEabHOTO SIBICHUS,

®  OILIGHUBATH BEPOSATHOCTh PEATbHBIX COOBITUI U SBICHUN B HECTIOXKHBIX CUTYAIIHSIX.
TekcToBbIE 321241

e PemaTh HECIIOXKHBIE CIOKETHBIE 3aJjaud pa3HbIX THUIIOB HA BCE apU(PMETHUYECKUE
JIEUCTBUS,

®  CTPOUTH MOJIEJb YCJIOBUS 3a/1a4 (B BUJIE TAOJIULIbI, CXEMBbI, PUCYHKA WJIM YPABHEHUS), B
KOTOPOH J1aHbl 3HA4YEHUS ABYX M3 TPEX B3aUMOCBSA3AHHBIX BEJIWYMH, C LIEJbIO MOUCKA PEIICHUS
3a]1auu;

®  OCYIIECTBIISITH CIIOCOO MOWCKA PEIICHUS 33Jaui, B KOTOPOM PacCyXKJIEHHE CTPOUTCS OT
yCIIOBHS K TPeOOBAHUIO MIIM OT TpeOOBaHMS K YCIIOBHIO;

®  COCTaBJISATH IJIaH pEILeHUs 3a/1auH;

®  BBIJICNATH ITAIBI PEUICHHUS 33/1a4H;

®  UHTEPHPETHPOBATH BBIUUCIUTENbHBIC PE3yJIbTaThl B 33jaye, UCCIEA0BaTh MOJIYYEHHOE
pelIeHue 3a1auu;

® 3HATh pa3NUYME CKOPOCTEHl OOBEKTa B CTOSIUEH BOJE, MPOTHUB TEYCHUS W MO TEYCHHUIO
pexu;

e  pemarh 3a7a4¥ Ha HAXOXKICHUE YaCTH YHCIIa U YHCIIA TIO €0 YacTH;

e  pemarh 3a/1a4M Pa3HBIX TUMOB (Ha paboTy, HA MOKYIKH, HA IBUKECHHUE), CBSI3BIBAIOIITIX
TPH BEIMYMHBI, BEICTSITH 3TH BETMYMHBI M OTHOIICHHS MEXTy HUMH,

®  HAXOAUTh MPOIEHT OT YHCJa, YUCIO MO MPOLEHTY OT HEero, HaXOAMUTh IMPOLEHTHOE
CHIDKEHHE WM MPOIIEHTHOE TOBBIIIEHHE BETUYMHBI;

®  pemiath HECIOXKHBIE JIOTHIECKUE 3a/1a9F METOJIOM PacCyKICHUH.
B noBceaHeBHOI1 ;KM3HU M PU U3YYEeHHUH IPYTUX NMPEAMETOB:

®  BBIIBUTATh THIOTE3bl O BO3MOXHBIX IPENEITbHBIX 3HAYCHUSX HCKOMBIX B 3a/ave
BEJIMYMH (JIe7aTh MPUKUIKY).
Hcropust MaTeMaTUKH



e OnuceiBaTh OT/AEJbHBIC BBIAAIONIMECS PE3YJIbTAThl, MOJYYCHHBIE B XOJE pPAa3BUTUS
MaTE€MaTHUKHU KaK HayKH;

®  3HATh NPUMEPHl MATEMATUUYECKUX OTKPBITUN U UX aBTOPOB, B CBSA3U C OTEUECTBEHHOU U
BCEMUPHOUN UCTOPHUEH;

® TIOHMMAaTh POJb MATEMATUKH B pa3BuTUU Poccuu.
MeTtoabl MATEMATHKU

e Bruibupars mnoaxoAsimuii W3YYEHHBI METOJ Ui pEUIeHHs] W3YYEeHHBIX THUIIOB
MaTEeMaTUYeCKHUX 3a/1a4;

e [IpuBoauth mpuUMepsl MaTEeMaTHYECKHUX  3aKOHOMEPHOCTEH B  OKpY’Karoulei
JIEUCTBUTEIILHOCTHU U MIPOU3BEACHUSIX UCKYCCTBA.

BbINyCKHUK TOJyYHUT BO3MOKHOCTb HAYUYHTHCS B 9 Kiiacce /17151 o0ecnevyeHusi BO3MOKHOCTH
YCHENIHOT0 MPOA0JIKEeHUsI 00Pa30BaHUA HA 0230BOM M YIiIy0JIeHHOM YPOBHSX
JJieMeHThI TEOPUMH MHOKECTB U MATEMATHY€CKOM JIOTHKH

e OmnepupoBaTh TOHATUSAMH:  OIpEJEIEHUE, Teopema, aKCMoMa, MHOXKECTBO,
XapaKTepUCTHUKU MHOXKECTBA, JIEMEHT MHOKECTBA, IyCTOE, KOHEYHOE U OECKOHEYHOE MHOMXECTBO,
MOJAMHO>KECTBO, TPUHAJICKHOCTH, BKIIFOUEHHE, PABEHCTBO MHOXKECTB;

e 1300paXkaTh MHOXKECTBA M OTHOIIIEHHE MHOKECTB C TOMOIIBbIO KPYTroB Difnepa;

®  OmpeneNsaTh MPUHAJUICKHOCTH JIEMEHTa MHOXKECTBY, OOBEAUHEHHIO U IEPECEUCHUIO
MHOKECTB;

®  3a7aBaTh MHOXXECTBO C MOMOIIBIO MIEPEUUCIICHUS JIEMEHTOB, CJIOBECHOTO OIMCAHMS;

e  OIEpUPOBATHh MOHSATUSIMHU: BBICKAa3bIBAHHE, UCTUHHOCTh W JIOKHOCTH BBICKA3bIBAHUSI,
OTPHULIAHKME BBICKA3bIBAHMI, ONl€pally HaJl BHICKA3bIBAHUSIMU: U, WU, HE, YCIIOBHBIE BHICKA3bIBAHMS
(MMIUTMKAIWN );

®  CTPOMUTH BBICKA3bIBAHUSI, OTPULIAHUS BbICKA3bIBAHUM.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  CTPOUTH LEMOYKH YMO3AKIIOUCHUN Ha OCHOBE MCIOJIb30BAHUS MTPaBUJI JIOTHKH;

®  HCIIOJIb30BAaTh MHOXKECTBA, OTEPAIlN C MHOXKECTBAMU, UX rpaduueckoe mpecTaBIeHNe
JUISL OTIMCAHUS PEATTbHBIX MPOIECCOB U SIBJICHUH.

Yucaa

e  OnepupoBarh MOHATUSMU: MHOKECTBO HATYPAIbHBIX YUCEN, MHOKECTBO LIEJIbIX YUCET,
MHOXXECTBO palMOHAIBHBIX YHCEJNl, UPPALMOHAIBHOE YHUCIO, KBAJPATHBIM KOpPEHb, MHOXECTBO
JIEWCTBUTEIIbHBIX YHUCEN, TEOMETPUUYECKAsi UHTEPIIPETAIlMs HATYpPaIbHBIX, IENBIX, PAllMOHAIbHBIX,
JEHCTBUTENILHBIX YHCEIT,

® TIOHUMAaTh U OOBSCHATH CMBICI MO3UITMOHHON 3aITMCH HATYpPAIbHOTO YHCTIA;

®  BBINOJHATH BBIYHMCICHUS, B TOM YHUCJE C HMCIOJb30BAaHUEM MPUEMOB DPAIIMOHAIBHBIX
BBIYHCIICHHIA,

®  BBINOJHATH OKPYIJIEHUE PALIMOHAIBHBIX YHCEI C 3aJJaHHON TOYHOCTBIO;

®  CpaBHUBAThH pallMOHAIbHBIE U UPPALIMOHATIBHBIE YNCIA;

®  TIPENCTaBIATH PAIMOHAIBHOE YUCIIO B BUJIE JECATUYHOM Ipodu

®  YIOPSAOYMBATH YKCIIA, 3aMMHCAHHBIE B BUJIE OOBIKHOBEHHOU U JIECATUIHOM JIpoOH;

e naxoauth HOJ/[ u HOK uucen u ucnonp30BaTh UX MpH PELICHUN 3aau.

B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeAMETOB:

® [PUMEHSTH NMpaBUiIa MPUOIMKEHHBIX BBIUMCICHHUN MPHU PEIICHUH MPAKTUYECKUX 3a/1a4
Y PEIICHUH 3a1a49 JPYTUX YICOHBIX TIPEIMETOB;

®  BBITOJHATH CPABHEHHE PE3YIbTATOB BEIYMCICHUM MPU PEIICHUH MPAKTUIECKUX 3a71a4, B
TOM YHCJIC TPUOJIM)KEHHBIX BBIYUCICHUM;



®  COCTaBJIATH U OLICHMBATh YMCJIOBBIC BBIPAXKEHU IIPU PEIICHUM MPAKTUYECKUX 3a1ad U
3a[a4 U3 APYrux y4eOHBIX NPEIMETOB;

L4 3alMCbIBAThL U OKPYIJIATH YMUCJIOBBIC 3HAUCHUA PCAIbHBIX BCIWMYHH C UCIIOJB30BAHUEM
Pa3HBIX CUCTEM U3MCPECHUA.

ToxnecTBeHHbIE IPe00PaA30BaAHUS

L4 OHGpI/IpOBaTb MOHATHUAMU CTCIICHU C HATypaJIbHBIM I10Ka3aTCJICM, CTCIICHU C LCJIbIM
OTPpULATCIIBHBIM ITOKA3aTCIICM;

®  BBINOJIHATH NPEOOPA3OBAHMS LENbIX BBIPAKEHHI: IEHCTBUS C OTHOWICHAMH (CI0KEHUE,
BBIYUTAHUE, YMHOKEHUE), AEUCTBUS C MHOIOWIEHAMH (CII0KEHHE, BBIYMTAHNE, YMHOXKEHUE);

®  BBINOJHATH PA3JI0KEHIUE MHOTOWICHOB HA MHOXKUTEIH OJJHUM U3 CIIOCOOOB: BBIHECEHUE
3a CKOOKY, TpyNIHPOBKA, UCIOJIb30BaHUE (OPMYJIT COKPALICHHOT'O YMHOXKECHHUS;

L4 BBIACIIATh KBaApaT CYMMBI U Pa3HOCTH OJJHOYJICHOB,
L4 pacKiiaAblBaTh Ha MHOKHUTCIIN KBaIIpaTHLIfI TPEXYJICH,

L4 BBINIOJIHATH HpeO6p330BaHI/I${ BBIpa)KGHHfI, coacpxammx CTCINCHHU C  LEJIbIMU
OTpULATCIIBHBIMU IMOKA3aTCIIAMU, IEPEXOANUTE OT 3allMCH B BUJIE CTCIICHU C LCJIIBIM OTPUIATCIIBPHBIM
IIOKa3aTcJIEM K 3aIlMCHU B BUAC ,Z[pO6I/I;

®  BBHINOJHATH NPeoOpa3oBaHUs JAPOOHO-PAIMOHAIBHBIX  BBIPAKCHHM: COKpaICHUE
Ipo0Oeii, puBeIeHUE anreOpandecKkux Apodei K o0IIeMy 3HAMEHATENI0, CIOXKEHUE, YMHOKCHHE,
JeJieHre anreOpandeckux Apobeid, BO3BeACHUE anredpandeckoil Apodu B HATYpPaIbHYIO U IENYIO
OTPUIIATENIbHYIO CTETICHb;

L4 BBINIOJIHATH Hp606p830BaHI/Iﬂ B]':»Ipa)KeHPIﬁ, COACPIKAIUX KBAAPATHBIC KOPHH;

° BBIACIIAATE KBaJApaT CYMMbI WM PA3HOCTH ABYWICHA B BBIPAKCHHUAX, COACPIKAIIUX
KBaJIpaTHbIE KOPHU;

®  BBINOJIHATH NPEOOPa30BaHUs BEIPAKEHUH, COJIEpKAILUX MOTYJIb.
B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEIMETOB:

o BBIIIOJIHATH Hp606pa3OBaHI/I$I n IlGﬁCTBI/IfI C 4JucjaMu, 3allMCaHHbIMU B CTAHJAPTHOM
BHJIE;

e  BBINOJHATH NIPeoOpa30oBaHUs anreOpanuecKux BbIpaXEHUH NpU peIIeHNnH 3a/1ad APYTUux
y4eOHBIX IPEAMETOB.
YpaBHeHUs] M HEPABEHCTBA

e OnepupoBaTh MOHATUSMHU: ypaBHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHMs, peEIlEHUE
HEpaBEHCTBA, pPaBHOCWIbHBIE YpaBHEHUS, OONAaCTh ONpEAENeHUs YypaBHEHUs (HEpaBEHCTBA,
CHCTEMBl ypaBHEHUI WM HEPABEHCTB);

e pelaTh JUHEWHBIE YPaBHEHUS U YPaBHEHHUs, CBOAMMBIC K JIMHEMHBIM C IIOMOIIBIO
TOKJIECTBEHHBIX MpeoOpa3oBaHMii;

e pelaTh KBAJpaTHbIC YPAaBHEHMs U YPABHEHUs, CBOJMMBIE K KBAJAPATHBIM C IOMOIIBIO
TOKJIECTBEHHBIX MpeoOpa3oBaHUii;

e  pemarh APOOHO-JIIMHENHBIE YPAaBHEHUS;

e pemar,  NPOCTEHINME  MpPPAMOHANLHBIE  YpaBHEHUS  BHUJIA f(x)=a,

VI =yo(x);

n
e pemiath ypaBHeHUs Bujga X =4,

L4 peliaTh YpaBHCHUA CII0COO0M Pa3JI0KCHUSA HA MHOXKXHUTCIIA U 3aMCHBI HepeMCHHOﬁ;

L4 HCIIOJIB30BAaTh MCTOA HHTCPBAJIOB [JIA PCHICHUA MLCJIbIX U ,Z[p06H0-paI_[I/IOHaJIBHLIX
HCPAaBCHCTB,

L4 peuiaTb JIMHEHBIE YpaBHCHHA U HCPABCHCTBA C MapaMETpaMHu;



®  pelIaTh HECJIOXKHbBIE KBaIPAaTHBIE YPABHEHHUSI C TAPAMETPOM;

®  peliaTh HECJIOKHbBIE CUCTEMBI JIMHEHHBIX YpaBHEHUI ¢ MapamMeTpamu;

®  pelaTh HECJIOKHbBIE YPABHEHUS B LIEJIBIX YHCTIaX.
B noBceiHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPeIMeTOB:

® COCTaBJIATb M peIlaTh JMHEHHbIE M KBAJpaTHBIC YpPaBHEHHUA, YpPaBHEHHS, K HUM
CBOJISIIMECS, CUCTEMbI JIMHEHHBIX YPaBHEHUN, HEPABEHCTB MPHU PEIICHUH 3aJad JAPYruX y4eOHbIX
MPEIMETOB;

e  BBIIOJHATH OLIEHKY IPaBJONOAOOMS pPE3yIbTaTOB, IIOJIY4a€MbIX IIpU PELIECHUU
JIMHEHHBIX U KBAJPAaTHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPABHECHUN U HEPABEHCTB IIPU PELICHUH
3a[a4 APYrux y4eOHBIX MPEIMETOB;

e BHIOMpPAaTh COOTBETCTBYIOUINE YpPaBHEHHS, HEPABEHCTBA WJIM HUX CUCTEMbI JUIS
COCTABJICHUS MATEMATUYECKON MOJIEIIN 3aIaHHON PEAIbHON CUTYallMU WIK NIPUKIIAIHOM 3a1a4H;

e yMeThb MHTEPIPETHPOBATH MOJYYCHHBIH NMPH pEIICHUH YpPaBHEHUS, HEPABEHCTBA WIIU
CHCTEMBI Pe3y/IbTaT B KOHTEKCTE 3a/JaHHOM pealbHOW CUTyalluy WIN INPUKIAJHON 3a0a4H.
DOyHKIUHA

e OmnepupoBarh MNOHATUSAMH: (YHKIHMOHAJIBHAS 3aBHUCHUMOCTb, (QYHKIUS, Trpaduk
¢yHKIMu, crocoObl 3ananus QYHKIMH, apTyMEHT M 3HaYeHHe (DYHKIMH, 00JIACTh OINpPEICIICHUS U
MHOXECTBO 3HaUY€HUH (PYHKLIHHU, HYJIU (YHKLUHU, IPOMEKXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh
(GyHKIMH, YeTHOCTH/HEYETHOCTDh (DYHKIINU;

®  CTpOUTH rpaduKu JIMHENHOM, KBaJpaTUYHON GyHKIMH, oOpaTHOM

IPONOPIHOHATIBHOCTH, QYHKIMH BUA: Y = a + Lb vy =~/xy=x, y=|x;
X +

e Ha TNpuUMepe KBaAPAaTUYHOW (YHKIIMH, HCIIOIL30BaTh MpeoOpazoBaHus rpaduka
dynxuun y=Ff(X) s noctpoenns rpadpukos GyHKIME y = af (kx +b)+c;

®  COCTaBJIATH YPAaBHEHHUs MPSIMOM IO 33JaHHBIM YCIOBHSAM: MPOXOAAILEN Yepe3 ABE TOUKU
C 33JIaHHBIMU KOOPJMHATAMH, ITPOXOAAIICH Yepe3 JaHHYIO TOUKY U NTapajuIeIbHON JAaHHOU MPSMOM;

e uccrenoBaTh QYHKIUIO 10 €€ TpauKy;

® HAXOQUTb  MHOXECTBO  3HAYEHUN, HYIH, MPOMEKYTKM  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHOM (pyHKIIMH;

® ONEepUpoBaTh MOHATUSAMH: TIOCJIEJOBATEIBHOCTh, apuMeTHyecKas Mporpeccus,
reoMeTpHUYecKasi IpOrpecCHs;

e  pewiaTh 337a4d Ha apU(PMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUIO.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

®  WJUIIOCTPUPOBATH C MOMOIIBIO TpapuKa pPeaJbHYI0 3aBUCMMOCTb WJIM TPOLECC MO HUX
XapaKTepUCTUKAM;

®  UCNOJB30BaTh CBOWCTBA M TpaMK KBAJPAaTHUYHOW (PYHKIMHM NMPHU PELICHUU 3ajad U3
JPYTruX y4eOHBIX MPEAMETOB.
TekcToBbIC 321241

e Pemare IpocThIE U CIIOKHBIE 33Ja4M PAa3HBIX THUIIOB, a TAKXE 3a/Ja4d IOBBINIEHHOU
TPYIHOCTH;

®  JCIOJIB30BaTh pa3HbIE KPATKHUE 3alMCU KaK MOJEIU TEKCTOB CIIOXKHBIX 3a7ad I
ITOCTPOEHNUS IIOMCKOBOW CXEMBI U PELICHUS 33]1a4;

® pa3nIMyaTh MOJENb TEKCTa U MOJECNb DPEIICHUS 3a]aud, KOHCTPYMPOBATb K OIHOU
MOJIEJIH PELICHNS HECI0KHOU 3a/1a4M Pa3HbIE MOJEIU TEKCTA 3a/1a4H;

e 3HaTh M NIPUMEHATH 00a criocoba Moucka pemneHus 3afad (0T TpeOOBaHUS K YCIIOBUIO U
OT YCJIOBUS K TPEOOBAHMIO);

®  MOJENUPOBAThH PACCYXKJEHUS IIPU MTOUCKE PEIICHUS 3a/1a4 C TOMOIIbIO Ipad-CXEMBbI;



° BBIACIIATD 3TAllbl PCIICHUSA 3ala4 U COACPIKAHUC KAXKIOI0 3TaIla,

® yMeTh BBIOMpATh ONTUMAJIBHBIA METOJ PELICHMs 33Ja4d M OCO3HaBaTh BBIOOP METOAA,
paccMaTpuBaTh pa3InYHbIE METObI, HAXOAUTH Pa3HbIe PELLICHUS 3a]]a4, €CJIM BO3MOXKHO;

®  aHAJIM3UPOBATH 3aTPYAHECHUS IIPU PELICHUM 3a/1a4;

®  BBHINOJHATH pa3iMyHble NPeoOpa3oBaHMs NPEUIOKEHHON 3aJadd, KOHCTPYHpPOBATh
HOBBI€ 33J1a41 U3 JaHHOMW, B TOM YHCJIe 0OpaTHBIE;

®  HHTEPIPETUPOBATH BBIYHCIUTEIBHBIE PE3YJIBTATHl B 3a7a4e, UCCIEN0BATh IOJYy4YCHHOE
pelleHue 3a1a4u;

®  AHANM3UPOBATH BCEBO3MOXKHBIE CHTYallUH B3aMMHOTO PACIOJIOKEHHS ABYX OOBEKTOB U
U3MEHEHUE MX XapaKTEPUCTUK IPU COBMECTHOM IBMKEHMM (CKOPOCTb, BPEMs, PAacCTOSIHUE) NPU
pelIeHUH 3a/Jad Ha JABWXKCHHME JIByX OOBEKTOB Kak B OJHOM, TaK M B IPOTHBOIOJIOMKHBIX
HaIPaBJICHUSX;

®  HCCJENOBaTh BCEBO3MOXKHBIE CUTYyallMW IIPU PELICHUM 3a7ad Ha JBUKCHHE IO PEKE,
paccMaTpuBaTh Pa3HbIE CUCTEMBI OTCYETA;

e  pemiath pa3HOOOpPA3HBIC 33Ul «HA YACTHY,

e peuath U 00OCHOBBIBATH CBOE PEIICHHUE 3314 (BBLIEIATh MAaTEMATHUYECKYIO0 OCHOBY) Ha
HaXO0X/IEHNE YaCTH YMCiIa U YUCJIa 110 €ro YacTU Ha OCHOBE KOHKPETHOT'O CMbICIIA Apoou;

® 0CO3HaBaTb M OOBIACHATh WIECHTUYHOCTb 3a/lay Pa3HbIX THUIIOB, CBA3BIBAIOIIMX TpPHU
BEJIMYMHBI (Ha padoTy, Ha MMOKYIIKH, HA ABUKEHHE), BBIJCIATh 3TU BEJIMUUHBI U OTHOILEHUS MEXKIY
HUMH, NPUMEHITh UX IPU PELICHUM 3a]ad, KOHCTPYHpOBaThb COOCTBEHHBIE 3aJady YyKa3aHHBIX
THUIIOB;

e  BJAJETh OCHOBHBIMU METOJAMHU PEIICHHUS 3a/1a4 Ha CMECH, CILJIaBbl, KOHLICHTPALUY;

e pewiaTh 3a/@4d Ha MPOLEHTHI, B TOM YHCJE, CIOXHbIE HMPOLEHTHl C 0OOCHOBAaHUEM,
UCIIOJIb3Ys pa3Hble COCOOBI;

e  pemarh JIOTMYECKUE 3aJjaud pa3HbIMU cioco0aMu, B TOM UHUCIIE, C IByMs OJOKaMH U C
TpeMmsi OJ0KaMH JaHHBIX C TOMOLIBIO TAaOIUIL;

®  pewlaTh 3a/1a4u 110 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH HAa OCHOBE MCIIOJb30BaHUS
U3y4EHHBIX METOZI0B U 0OOCHOBBIBATh PELICHUE;

®  pemiath HECJIOXKHbIE 337a4l [0 MATEMaTHYECKON CTaTUCTHUKE;

e OBJAJETh OCHOBHBIMH METOJaMH pEIIEHUsl CIOKETHBIX 3aJad: apu(pMeTHyecKuw,
anreOpanyeckuii, mepedop BapuaHTOB, TEOMETPUUECKUH, rpaduyeckuii, IPUMEHSITh UX B HOBBIX 110
CPAaBHEHHUIO C U3YYCHHBIMU CUTYaLUsX.

B noBceHeBHOM KU3HM M TIPH M3YYEHHUH JAPYTUX NMPeJIMETOB:

e  BBIICIATH NIPU PELICHUU 33]a4 XapaKTEPUCTUKH pacCCMaTPUBAEMOM B 3a/1aue CUTYaluH,
OTJIMYHBIE OT PeaNIbHBIX (T€, OT KOTOPHIX a0CTParupoBaIiCh), KOHCTPYUPOBATh HOBBIE CUTYAIH C
Y4ETOM 3THUX XapaKTEPUCTUK, B YACTHOCTHU, IPU PEIIEHUU 3aJad Ha KOHLEHTPalUH, YYUTHIBATh
IUIOTHOCTB BELIECTBA;

e pemarbh ¥ KOHCTPYHPOBATH 33Jla4d HA OCHOBE PACCMOTPEHMS pPEaJIbHBIX CUTYyallUi, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIUMCIUTEIbHBINA PE3YiIbTaT;

e  pemarh 33Ja4d Ha JABM)KEHHUE 110 PEKE, pAaCCMaTpUBasl pa3Hble CUCTEMBI OTCUETA.
CTaTHCTHKA U TeopHs BePOSITHOCTEH

e OmnepupoBaTh MOHATHUSAMHU: CTOJOYATBIE U KPYrOBBIE TUArpaMMbl, TaOJHIIbI JaHHBIX,
cpenHee apudmMernyeckoe, MeAMaHa, HauOOJblllee M HaMMEHbIee 3HAUYEeHHS BBIOOPKH, pa3zMax
BBIOOPKH, TUCIIEPCUS U CTaH/IaPTHOE OTKJIOHEHHE, CllydyaiiHas H3MEHYUBOCTb;

e  u3BJIeKaTh HH(POPMAIIMIO, IPEACTABICHHYIO B TaOIHUIIaX, HA IUarpaMMax, rpadukax;

®  COCTaBJIATH TAOJHUIIBI, CTPOUTH AUArpaMMBbI U IpauKU Ha OCHOBE JITAHHBIX;

®  OmepuUpoBaTh MOHATUSAMU: (PAKTOPHUAT YKCIIA, TIEPECTAHOBKH M COUYETAHUs, TPEYTOJIbHUK

®  [PUMEHSTH MPABUJIO IPOU3BEICHHUS MIPU PEIIEHUH KOMOMHATOPHBIX 33]1a4;



® ONEpUpOBaTh MOHATUAMHU: CIYYalHBIA OIBIT, CIy4alHBIH BBIOOP, HCIIBITAHUE,
3JIEMEHTapHOE CcllyyaiiHoe coObITHE (MCXO0/), KIACCUYECKOE ONPEAEICHUE BEPOSTHOCTH CIIy4aifHOTO
COOBITHS, OTIEpallMK HaJl CITy4ailHBIMU COOBITUSMU;

®  NPEACTaBIATh HH(POPMALIMIO C TIOMOLIBIO KPYroB JDiliiepa;

e pelarh 33/la4d Ha BBIYMCIICHUE BEPOATHOCTU C MOJCYETOM KOJHUYECTBA BAPUAHTOB C
HOMOILbI0 KOMOMHATOPUKH.
B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPEeIMETOB:

®  U3BJEKaTh, MHTEPIPETHPOBATH M MPEOOPA30BBIBATH MH(POPMAIIUIO, IPEACTABICHHYIO B
TabNMIax, Ha AMarpamMmax, rpadukax, OTPa)Kalollyl0 CBOWCTBA M XapaKTEPUCTHKH pPeaTbHBIX
MPOLECCOB U SIBJICHUI;

® ompeneNnaTh CTaTUCTUYECKHE XapaKTEPUCTUKU BHIOOPOK IO TaliMLaM, Auarpammam,
rpaduKam, BHITIOIHITH CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIH PELICHUS 3a]1auu;

®  OLIGHUBATH BEPOATHOCThH PEATLHBIX COOBITUI U SBICHHA.
HcTopust MaTeMaTHKHU

e  XapaKTepHu30BaTh BKJIAJ BBIIAIOIIUXCS MaTEMAaTUKOB B Pa3BUTHE MATEMAaTUKHU U UHBIX
HaY4HbIX o0JacTeii;

e IIOHMMAaThb POJIb MATEMATUKH B pa3BuTuu Poccuu.
MeToabl MAaTEMATHKH

e lcnosb3ys  W3y4eHHbIE  METOABI, IPOBOJWUTH  JOKA3aTEIbCTBO,  BBIITOJIHATH
OIIPOBEPIKEHUE;

e  BbIOMpATh M3yYEHHBIE METOJbl M MX KOMOWHAIMU JJIsl pElIeHHUs MaTeMaTUYeCKUX
3ajad4;

®  JCHOJIB30BaTh MaTeMaTHYECKHME 3HAHMSA JUIA  ONMCAHMS 3aKOHOMEPHOCTEW B
OKpYXKarollel JeHCTBUTEIbHOCTH U IPOU3BEICHUSAX UCKYCCTBA;

® IIPUMEHATH NPOCTEHIINE IPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE

CHUCTCMBI IIPU PCHICHUH MAaTEMAaTUYCCKUX 3a/1ay.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS B 9 Kjiacce JJI yCEIHOT0 MPOI0JKEeHU s
0o0pa3oBaHus HA YI.IyOJICHHOM YPOBHeE
DJieMeHTHI TEOPUHM MHOKECTB M MATEMATHYECKOI JIOTUKH

e (CB0o0OOMHO oOmEpUPOBATh TMOHSATHUSAMU: MHOXKECTBO, XapaKTEPUCTUKH MHOXKECTBA,
AJIEMEHT MHOXECTBA, IIYCTOE, KOHEYHOe U OECKOHEYHOE MHOXKECTBO, TOJIMHOXKECTBO,
MIPUHA]JIKHOCTb, BKIIFOUEHUE, PABEHCTBO MHOXKECTB, CITIOCOOBI 3a]JaHIe MHOXKECTBA,

®  3a7aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH,

®  [IPOBEPATH BBHINOIHEHUE XAPAKTEPUCTUUECKOTO CBOMCTBA MHOKECTBA;

e CBOOOJHO OMEpPHpPOBaTh MOHITUSIMH: BBICKA3bIBAHWE, MCTUHHOCTb M JIOXKHOCTH
BBICKA3bIBaHUS, CJIOKHBIE U IPOCTHIE BHICKA3bIBaHUS, OTPULIAHUE BBICKA3bIBAHWUW;, UCTUHHOCTb U
JIO’KHOCTBh YTBEPKJICHHS U €0 OTPHUIIAHUs, ONIEpaIlMy HaJl BHICKA3bIBAHUSMHU: U, WIH, HE; YCIOBHBIE
BBICKA3bIBAaHUS (MMILTUKAIIUN);

®  CTPOUTH BBICKA3bIBAHUS C UCIIOJIH30BAHNEM 3aKOHOB aJIr€OphI BHICKa3bIBAaHUH.

B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  CTPOUTH PacCy>KJEHHUsI Ha OCHOBE MCIOJIb30BaHUs TPaBUJI JIOTHKY;

®  JCIOJIb30BaTh MHOXKECTBA, OMEPAIIMU C MHOKECTBAMH, UX TpaduuecKoe MPEJICTaBICHHE
JUTSL OTUCAHUS PEATbHBIX MTPOLIECCOB U SBIICHUH, MPU PELICHUH 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB.
Yucaa

e (CB0o0OOmHO omepupoOBaTh MOHATHUSMU: HATYypaIbHOE YHCIIO, MHOXECTBO HATYpPaJTbHBIX
YuCeN, IeJ0€ YHCJIO, MHOXKECTBO IIENBIX YHCEN, OOBIKHOBEHHAs ApOoOb, NecATUYHAs ApoOb,



CMCHIAHHOC YHCJIO, pallMOHAJIBHOC YHUCJIO0, MHOXKCCTBO pPAalMOHAJIBHBIX YHUCCII, UPPATHNOHAIIBHOC
YUCI0, KOPEHb CTCIICHU 1, HeﬁCTBHTeHBHOG YHUCJI0, MHOXECTBO ,Z[efICTBPITeJIBHLIX YHUCCII,
TCOMETPpHUYICCKasA HHTEpIIPCTALlUA HAaTypPaJIbHbIX, HEJIbIX, palliOHAJIBHBIX, HeﬁCTBHTeHBHBIX YUCECII,

° IIOHHUMATh U OOBSICHSATD pasHuny MCKAY H03I/ILII/IOHHOI>'I u HGHOSI/ILII/IOHHOI;’I CUCTCMaMH
3aIllMCH YHUCCII,

®  [EPEBOJUTH YHCIIA U3 OJHOU CUCTEMBI 3aMUCH (CHCTEMbI CUYUCIICHHUS) B IPYTYIO;

®  JI0Ka3bIBaTh U UCIIOJIb30BATh MPU3HAKH JAEIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymmbl 1
MIPOM3BEICHUS YUCE MPU BBITTOJIHCHUH BBIUMCICHUN U PEIICHUH 3a/1a4;

®  BBINOJHATH OKPYIVICHUE PALMOHAIBHBIX W HUPPALMOHAIBHBIX 4YMCENI C 3aJaHHOU
TOYHOCTBIO;

L4 CpaBHHBATb I[GﬁCTBPITCJ'II)HBIC JucClia pa3HbIMU CHOCO6aMI/I;

®  yIOPSAOYMBATH YHCIIA, 3alMCAHHBIC B BHJIE OOBIKHOBEHHOW M JCCATUYHOU apoOH,
YrClia, 3alMCAHHBIE ¢ UCTOJIb30BaHUEM apU(PMETHIECKOTO KBAJIPATHOTO KOPHsS, KOPHEH CTereHu
Ooublie 2;

e naxomuth HOJl u HOK uucen pasHsiMu crioco6amMu ¥ UCIOJIB30BATh MX MPH PEIICHUH
3a/1ay;

® BBIIOJHATH  BBIYHCICHHWS W [PEOOpPa3OBaHHS  BBIPAKEHUH,  COACPKAIIUX
JIEMCTBUTEIIbHBIC YHCIIA, B TOM YHCIIE KOPHU HATYPaIbHBIX CTEICHEH.
B noBceiHeBHO KU3HM U NIPU U3YUYEHHH APYTUX MPeIMETOB:

® BBINOJHATh U OOBSACHATH pPE3yNbTaThl CpPaBHEHHUS pPE3YyJIbTATOB BBIYHCICHUN MpuU
pEIIeHUN TMPAKTUYECKUX 3a7ad, B TOM YHUCIE MPUOIMKEHHBIX BBIYMUCICHHM, HCIONb3yS pa3HbIE
CIocoObl CpaBHEHUI;

L4 3allUCbIBaTh, CpPaBHUBATb, OKPYIIIATH YHUCJIOBBIC [JAHHBIC PCAJIbHBIX BCIWYHUH C
HCIIOJIb30BAHUEM PA3HBIX CUCTCM U3MCPCHUA

L4 COCTaBJIsITb U OLCHUBATL PA3HBIMH croco0aMu YHCIOBBIE BBIPpAXXCHHA IIpU PCHICHHU
MPAKTUYCCKUX 3aaa4 U 3aJla4 U3 JPYIrux y‘I€6HI)IX npeaMcETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA
e (CB000aHO ONEpUPOBATH MOHATUAMH CTEIICHHU C LIETIBIM M JPOOHBIM MOKa3aTeIeM;
®  BBINOJHATH JOKA3aTEIbCTBO CBOMCTB CTEIEHHU C IEJIBIMU U JPOOHBIMU MOKA3aTENSIMU;

L4 onepupoBarb IMOHATUAMU  «KOOAHOWICH», «MHOTI'OYICH», «MHOTOYWICH C OJHOM
nepeMeHHoﬁ», «MHOTOYJICH C HCCKOJIBKUMU [ICPEMCHHBIMU, KOB(I)(l)I/ILII/IeHTBI MHOT'O4YJICHA,
«CTaHAapTHAasd 3allMCb MHOTOYWICHA», CTCIICHb OAHOYJICHA U MHOTOYWICHA,

e CcBOOOJHO BIAJETh NpHUEMAMM MPeoOpa3oBaHMs LEIBIX MU JIPOOHO-pAIIMOHAIBHBIX
BBIPAKECHMUI;

®  BBINOJHATH paA3JOKEHWE MHOTOYICHOB HAa MHOXHUTEIM pa3HbIMH CIIOCOO0aMH, ¢
MCIIOJIb30BaHNEM KOMOUHAIUMHI pa3InYHbIX IPUEMOB;

L4 HCIIOJIL30BATh TEOPEMY Buera u TCOpEMY, o6paTHyro TCOpEME BI/IeTa, I TIOHMCKa
KOpHCfI KBaApaTHOI'0 TpEX4JICHa U IJid PpCHICHUA 3ada4d, B TOM YHUCIC 3aaa4 C IapaMeTpaMH Ha
OCHOBC KBaJIpaTHOI'O TPCXYWICHA,

®  BBINOJHATH JEJICHUE MHOIOYJIEHA HA MHOTOWIEH C OCTaTKOM;
®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEN M KOPHEN CTENEHH N,

®  BBINOJHATH NMPEOOPa30BaHMs BBIPAKECHHM, COACpKAIIUX KBaJApaTHbIE KOPHHU, KOPHU
CTEeNeH! N;

e CBOOOJHO ONEPHUPOBATh MMOHATHIMHU «TOXIECTBO», «TOXKJECTBO HA MHOXKECTBE,
«TOXJIECTBEHHOE MPe0oOpa3oBaHUE;

®  BBHIMOJHATH pa3IUYHBIE TMPEOOpPa3OBaHUS BBIPAKECHHUH, COJAEpKAIMUX  MOIYIIH.
() =

B noBcetHeBHOM KU3HM M NIPH M3YYECHHHU APYTUX NPEIMETOB:



®  BBINOJHATH NMPEOOpPa3OBaHMUS U JACUCTBUS ¢ OYKBEHHBIMU BBIPQKEHHSIMH, YHCIOBBIC
K03(pPHUIIMEHTHI KOTOPBIX 3aIIMCAHbl B CTAHAAPTHOM BHJIE;

®  BBINOJIHATH NMPEOOPa30BaHMs PAIIMOHATBHBIX BBIPAKECHUN NPU PELICHUU 3a7ad APYrHX
y4eOHBIX MIPEAMETOB;

®  BBINOJIHATH MPOBEPKY MPABAONOA00US (PU3HMUECKUX M XUMUYECKUX (POPMYJ Ha OCHOBE
CpaBHEHUS pa3MEPHOCTEH U BaJICHTHOCTEH.
YpaBHeHUSs] U HEPABEHCTBA

e (CBoOOmHO oOmEepUpOBaTH MOHATHSAMH: ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC
yYpaBHEHHS 1 HEPABEHCTBA, ypPaBHEHHE, SIBIISIOIICECS CIEICTBHEM JIPYrOro YpaBHEHHS, YpaBHEHUS,
PaBHOCHJIbHBIE HA MHOYKECTBE, PAaBHOCUJIbHBIE TPE0Opa30BaHUsl yPaBHEHUH;

e peulaTh pa3Hble BHUJbl YPABHEHUIN U HEPABEHCTB U UX CUCTEM, B TOM YMCJIE HEKOTOpHIE
ypaBHEHUs 3 U 4 cTeneHel, 1poOHO-palliOHaIbHbIE U UPPALIMOHAIBHBIE;

e 3HaATh TeopeMy Buera s ypaBHEHUH CTEIIEHU BBILLIE BTOPOW;

® [IOHUMAaTh CMBICII TEOPEM O PAaBHOCHUJIBHBIX M HEPABHOCHIIBHBIX IPE0OPa30BaHUIX
YPAaBHEHUH U YMETb UX JOKa3bIBATh;

e BIAJCTh Pa3HbIMM METOJAMU PEILICHUS yPAaBHEHUM, HEPABEHCTB M MX CUCTEM, YMETb
BbIOHMpaTh METO/ pellIeHUs: U 00OCHOBBIBAaTh CBOW BHIOOD;

®  CIIOJIB30BATh METOJ| MHTEPBAJIOB JUIsl PEILEHUS HEPABEHCTB, B TOM 4HCIE IpPOOHO-
palMOHAFHBIX U BKIIOYAIONINX B CE0s1 HPPALMOHAIBHBIC BEIPAKCHUS;

e pemarp anreOpanvecKkue ypaBHEHHs M HEPaBEHCTBA M MX CHCTEMBI C IapamMeTpaMu
areOpanyeckuM U rpaguueckuM MeTOJaMu;

e  BJAJAETHh Pa3HBIMU METOJAMU JOKA3aTEIbCTBA HEPABECHCTB;

e  pelaTh ypaBHEHUS B LEJIBIX YUCIAX;

e u300pakaTb MHOXECTBA Ha IUIOCKOCTH, 3a/1aBaéMble YPAaBHEHUSMHU, HEPABEHCTBAMU U
UX CUCTEMaMHU.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

® COCTaBJIATb M pEIIAaTh yYPaBHEHHMs, HEPABEHCTBA, MX CUCTEMBI NPU PEIICHUM 3anay
JIPYTUX y4eOHBIX MPEIMETOB;

®  BBHINOJHATH OLEHKY IMPaBJIONOA0OUsS pEe3y/lbTaToB, MOJYyYaeMbIX MpPU pPELICHUU
pasIMYHBIX YpaBHEHMH, HEPaBEHCTB M MX CHCTEM IpU pELIeHUH 3ajad JAPYruX Y4eOHbIX
IIPEAMETOB;

®  COCTaBJIATH U peIIaTh YpPaBHEHUS M HEPABEHCTBA C IapaMETpaMHU IIPU PEIICHUU 3a]1a4
JPYTuX y4eOHBIX IPEIMETOB;

® COCTaBJIATb YpPAaBHEHHE, HEPABEHCTBO WM HUX CUCTEMY, ONMCHIBAIOIIUE DPEAIBHYIO
CUTYALUIO WU IPUKIAJHYIO 33/1a4y, HHTEPIIPETUPOBATh MOJYYECHHBIE PE3YJIBTATHI.
DOyHKIUHA

e (CB00OAHO OINEpPUPOBATH MOHATUSAMH: 3aBUCUMOCTb, (DYHKIMOHAIbHAs 3aBHCHUMOCTD,
3aBUCHMasl U HE3aBUCHMasl NEpEMEHHbIe, (YHKIUS, CHOCOObl 3alaHus (QYHKIHMHM, apryMEHT U
3HaYeHue (PyHKIMH, 0OJACTh OIpPENeIEHUs] U MHOXKECTBO 3HAYeHMs (YHKLUUHU, HYIH (YHKIHH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, HAMOOJIbIlIee U HAUMEHbIIIee 3HAUCHHUS,
YEeTHOCTH/HEUETHOCTh (YHKLUHU, MEPUOAUYHOCTh (YHKUUHU, Tpapuk (YHKIUH, BEpTHKAIbHAS,
TOPU30HTAJIbHAS, HAKJIOHHAsI aCUMITOTHI; Tpa(UK 3aBUCUMOCTH, HE SBJISIoeiics QyHKIue,

e cTpouTh rpaduku GyHKUUI: TMHEHHON, KBaAPaTUYHOM, TPOOHO-IMHEHHOM, CTeneHHON
TIPY Pa3HbIX 3HAYCHUSIX TTOKA3ATENS CTEICHH, v = |x|;

®  HUCHOJB30BaTh TpeoOpasoBaHus rpaduka QYHKIMM y— f (x) IS TOCTPOEHHS
rpadpukoB QyHKUMH y = af (kx+b)+c;

®  aHaJIM3UPOBAThH CBOICTBAa PYHKUMI U BUJ rpaduka B 3aBUCUMOCTH OT ITapaMeTPOB;



e CcBOOOJHO  OMNEpPUPOBATH  IMOHATUSAMHU:  TIOCIEIAOBATENBHOCTh,  OrpaHHYCHHAS
MOCJIeI0BAaTEIbHOCT,, MOHOTOHHO Bo3pacTtaomas (yObIBaromias) MOCIEeI0BaTeIbHOCTb, Mpeel
[10CJIEZI0BATEIbHOCTH, apupmMeTHIecKas nporpeccus, reoMeTpuyecKas rporpeccus,
XapaKTEPUCTHUECKOE CBOWCTBO apu(hMETHUECKOH (TEeOMETPUYECKOI) MPOrPECCHH;

® UCNONB30BaTh  METOJl MAaTeMaTHM4YecKOW HMHIYKIMH s BbIBOAAa  (OpMyI,
JI0Ka3aTesIbCTBA PABEHCTB U HEPABEHCTB, PEIICHHUS 3a7]a4 Ha J€IUMOCTb;

®  lHCCIEN0BaTh OCIEI0BATEIILHOCTH, 3a/laHHbIE PEKYPPEHTHO;

e pemarh KOMOWHUPOBAHHBIE 3a7aud HAa apU(YMETHUECKYI0 U TEOMETPHUYECKYIO
IIPOIPECCHUH.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeAMETOB:

e  KOHCTPYUPOBATh M UCCIIENOBATh (DYHKIMU, COOTBETCTBYIOIINE pealbHbIM MpolleccaM 1
SBJICHUSIM, WHTEPIPETUPOBATh IOJYYCHHBIE pE3yJbTaThl B COOTBETCTBHHM CO CHEHH(PHUKOM
HCCIIEAYyEMOTO ITpoliecca WIIN SBJICHHUS;

®  HCHOJIb30BaTh TpadUKH 3aBUCHUMOCTEH IS MCCISAOBAHHUS PEATbHBIX IPOIECCOB H
SIBIICHHI,

® KOHCTPYHPOBaTh M HCCIENOBaTh (YHKIMHM NpPU PEIICHWW 3a1ad JIpYyruxX y4eOHbBIX
IpEJMETOB, HWHTEPIPETHPOBATh MOJIYYCHHBIE pE3yJbTaThl B COOTBETCTBUU CO crenudukoit
y4eOHOro mpenmera.
CraTucTUKa ¥ TeOpHUs BEPOATHOCTEH

e (CB00OAHO OmMEpUPOBATh MOHATHAMH: CTOJOYATHIE M KPYrOBBIC TUATPAMMBI, TaOJIHIIBI

JTAHHBIX, cpeaHee apuMeTUIecKoe, MEAraHa, HauOOJbIIee W HAUMEHBIICEe 3HAYCHUS BBIOOPKH,
pa3Max BBIOOPKH, JUCIIEPCHUS M CTAHIAPTHOE OTKIOHEHHUE, ClTydaifHas H3MEHYHBOCTh;

e BbIOMpaTh Haubosee ynoOHbIN croco0 mpenacTaBieHus WHOpMAlMU, aJeKBAaTHBIA ee
CBOMCTBAM M IIEJISIM aHaJIN3a;

®  BBIYHCISATH YHCIIOBBIC XaPAKTEPUCTUKH BHIOOPKU;

e  CBOOOJHO OIECPHPOBATh MOHATHUSIMHU: (PAKTOpPHAN YHUCIIA, [MEPSCTAHOBKH, COYCTAHUSI U
pa3MeleHus, TpeyroibHuk [lackans;

L4 CBO60,I[HO ONCprUpOBaTh IMOHATHUAMMU: CJIy‘l&fIHLIfI OIIBbIT, CﬂyqaﬁHLIﬁ BBI60p, HUCIIBITAHUC,
SJICMCHTApPHOC cnyqaﬁHoe CcoOBITHE (I/ICXO,I[), KIIAaCCUYCCKOC ONPCACICHUC BEPOATHOCTHU CJ'Iy‘lB.fIHOFO
CO6LITI/I}I, onepanru Hax CJIy‘IaI\/’IHBIMI/I CO6LITI/I$IMI/I, OCHOBHBIC KOM6I/IH3.T0pHLIe (I)OpMy.]'IBI;

e  CcBOOOJHO ONEPUPOBATH MOHATHAMM: CITy4aiHBIN OIBIT, CTy4aHbII BEIOOD, UCIIBITAHUE,
AJIEMEHTApHOE CIy4aiiHOe COOBITHE (MCXO), KIACCHUECKOE ONPEIEIEHNE BEPOSITHOCTH CIIy4aiiHOrO
COOBITHSI, OTIEpAIUU HAJl CIIy4allHBIMU COOBITHUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYJIBL;

° 3HaThb IMPUMCEPHbL CJ'Iy‘-IﬂfIHI:IX BCJINYHH, u BBIYUCIIATH nux CTaTUCTHYCCKHUEC
XapaKTCPUCTHUKHU;

®  HCIIOJIb30BaTh (hOPMYIIBI KOMOMHATOPUKH MPH PEIIEHUH KOMOMHATOPHBIX 33]1a4;

e  pelmaTth 33Ja4M Ha BBIUMCIIEHUE BEPOATHOCTH B TOM YHUCIIE C UCIOIb30BaHUEM (POPMYII.
B noBceiHeBHON KU3HM M NIPM U3YYEHHH APYTUX NMPeJIMeTOB:

® [IpeACTaBIATh HH(OpPMALMIO O pEaJbHBIX IMpolleccaXx U SABJIEHUSAX CIOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAM U LIEJIH UCCIIEI0BaHUS;

®  aHaJIM3UPOBATH U CPABHHUBATH CTATUCTHUECKHUE XapAaKTEPUCTUKHU BHIOOPOK, MOTYyUEHHBIX
B TPOIIECCE PEIICHUS NPUKIAIHOW 3aJlauyd, U3YYEHHUs PEabHOIO SIBJICHUS, PEIICHUS 3aJayu W3
JIPYTUX Y4EOHBIX TPEIMETOB;

®  OIICHUBATh BEPOSITHOCTH PEATHHBIX COOBITUHN U SIBIICHUN B PA3TUYHBIX CUTYaIIHIX.
TexcToBbIC 3a7a4M

e Pemars mpocTeie M CHOXKHBIE 3aayd, a TAaKXE 3aJa4d MOBBILIEHHONW TPYAHOCTH M
BBIJIEIIATh UX MATEMAaTUYECKYIO OCHOBY;

®  pacIlO3HABATh PA3HbIC BUJbI U TUIIBI 33/a4;



®  HCIIOJIb30BATh Pa3HbIE KPAaTKHE 3alllCH KaK MOJENIN TEKCTOB CIOKHBIX 3a/1ad U 3a]ad
MOBBIIIEHHON CJIO)KHOCTH JJIi TOCTPOEHHs ITOMCKOBOM CXEMbl M pELICHMs 3a/1ad, BbIOMpPATh
ONTUMAJIBHYIO JJIs pacCMaTpUBaeMoil B 3a/1aue CUTyallud MOJIEIIb TEKCTa 3a1a4H;

®  pa3nuyaTh MOJENb TEKCTa M MOJENb PpEIIeHUs 3aJadyd, KOHCTPYHPOBaThb K OJHOH
MOJIEJIM PELICHUs CIOXKHBIX 3ajad pa3Hble MOJIEIM TEKCTA 3a/1a4H;

®  3HATh ¥ IPUMEHSTH TPH CrOCO0a MOUCKA pelleHus 3a1ad (0T TpeOOBaHUS K YCIOBUIO U
OT yCJIOBUS K TpeOOBAaHHUIO, KOMOMHUPOBAHHBIH );

®  MOJEIUPOBATh PACCYKJICHHS MIPU MOUCKE PELICHHUS 33124 C IOMOIIBIO Tpad-CXEMBI;

®  BBIJICJIATH 3Tl PELICHUS 3a7a4 U COJEPKAHUE KaXKJIO0r0 ITana;

® yMeTh BHIOMpATh ONTUMAIBHBIA METOJ PELICHHUS 33[Ja4d M OCO3HABaTh BHIOOP METOAA,
paccMaTpuBaTh pa3IMYHbIC METO/Ibl, HAXOUTh pa3Hble PEIIECHUs 3a/1a4l, €CJIM BO3MOXKHO;

e  aHAIU3UPOBATh 3aTPYAHEHUS IPU PEIICHUH 3a/1a4;

®  BBINOJHATH pa3IUYHBIE MPeoOpa3oBaHUs NPEIJIOKESHHON 3aJa4yd, KOHCTPYHPOBATH
HOBBIE 33J1a41 U3 JaHHOMW, B TOM YHCJIe 0OpaTHBIE;

®  HHTEpHPETUPOBATH BBHIUUCIUTEIbHBIE PE3YNbTaThl B 3ajaue, UCCIEN0BATh MOJIYyYEHHOE
pelIeHHe 3aj1auu;

®  U3MEHATH yCJOBUE 3a]1a4 (KOJMYECTBEHHbIE WJIM KaueCTBEHHBIE JIaHHbBIE), UCCIIEI0BATh
U3MEHEHHOE MTPeoOpa30BaHHOE;

®  aHATU3UPOBATh BCEBO3MOXKHBIE CUTYallUU B3aMMHOT'O PACIOJIOKEHHS ABYX OOBEKTOB U
U3MEHEHHE MX XapaKTepPUCTUK IPU COBMECTHOM JBMIKEHUM (CKOPOCThb, BPEMsl, pacCTOSHUE) MpHU
pelleHny 3ajad Ha JABM)KEHHE JIByX OOBEKTOB Kak B OJIHOM, TaK M B IPOTHBOIIOJIOKHBIX
HalpaBJICHUAX, KOHCTPYHPOBAaTh HOBBIE CUTYallMM HAa OCHOBE M3MEHEHHs YCJIOBUHM 3alaud IpH
JIBDKEHUMU T10 PEKe;

®  lcCJIeNoBaTh BCEBO3MOXKHBIE CUTYallMW IPH PELICHUM 3a7ad Ha JBUKEHHE 10 PEKE,
paccMaTpuBaTh pa3Hble CUCTEMbl OTCUETA;

e  pewath pa3HOOOpPA3HbIE 33JjaU «HA YACTUY;

e pemath U 000CHOBBIBATH CBOE PELICHME 3a/1a4 (BBIACNIATh MATEMAaTHYECKYIO OCHOBY) Ha
HaXO0’KJICHWE YacTH YKCiIa U YHUCIIA [0 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMbICIA JIpooH;

e O00BACHATh WJAEHTHUYHOCTb 3a/lay pPa3HbIX TUIIOB, CBS3BIBAIOLIUX TPH BEIWYUHBI (HA
paboTy, Ha TMOKYNKH, HAa JBUKEHHUE), BBIACNIATH 3TH BEIMUMHBI U OTHOLICHHUS MEXAY HUMHU,
NPUMEHSTh UX NPU PEUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THUIIOB;

e BIAJETh OCHOBHBIMM METOJAMH pEIIECHUs 3aJady Ha CMECH, CIUIaBbl, KOHLEHTpALUH,
MCIIOJIb30BaTh UX B HOBBIX CUTYAIIUX 110 OTHOLIEHHUIO K U3YUYE€HHBIM B IIpoliecce 00yueHus;

e  pemaTh 3aJa4d Ha IMPOLIEHTHI, B TOM YHCJIE, CJIOKHbIE MPOIEHTHI C 0OOCHOBAaHUEM,
UCTIOJIb3YS pa3Hble COCOOBI;

e  pelarth JIOTMYECKHE 3aJjaud pa3HbIMU COco0aMu, B TOM 4HUCIIe, C IByMsl OJOKaMH U C
TpeMsi 6JIOKaMU JAHHBIX ¢ OMOILBIO TaOJIMIL;

®  pewiatk 3a/1a4M 10 KOMOMHATOPUKE U TEOPUH BEPOSTHOCTEH HA OCHOBE MCIIOJIb30BAHMUS
U3YyYEHHBIX METOZ0B U 0OOCHOBBIBATH PELICHUE;

®  pelaTh HECJIOKHBIE 337a4U 110 MaTEMaTUYECKON CTaTUCTHUKE;

® OBJQJETh OCHOBHBIMH METOJAaMM PpELICHUS CIOKETHBIX 3a4a4: apudMeTHUecKui,
anredpandeckuii, nepedop BapHaHTOB, IpadUyecKuil, MPUMEHATh WX B HOBBIX IO CPAaBHEHHUIO C
W3YYEHHBIMH CUTYalIHsIX.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

e  KOHCTPYMPOBAaTb HOBBIE JUIS JAHHOM 3aJaud 3a/JayHble CUTYallUH C YYETOM PEaJbHBIX
XapaKTEepUCTHK, B YAaCTHOCTH, IPU PEUIEHMM 33/Jad HA KOHLEHTPALlUM, YYUTBIBATh IUIOTHOCTH
BEIIECTBA; pellaTh U KOHCTPYHPOBATh 33/Ja4yd Ha OCHOBE PACCMOTPEHMsI pEasIbHbIX CUTYyallui, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIUUCIUTEIbHBIA PE3YJIbTaT;



e  pelaTh 33/1a4u Ha ABUKEHUE MO PEKe, pacCMaTpUBasl pa3Hble CUCTEMbI OTCUETA;
e  KOHCTPYUPOBATh 33JJaUHbIC CUTYAIHH, IPUOJIMKEHHbIE K PeabHOU JeHCTBUTENBHOCTH.
HUcTopusi MaTeMaTHKHU

e JloHumaTep MaTeMaTUKy KAaK CTPOrO OPraHM30BaHHYIO CUCTEMY HAy4YHBIX 3HAHWM, B
YACTHOCTU BJIQJIETh MPEJICTaBICHUSAMH 00 aKCMOMAaTH4YECKOM IIOCTPOEHUU TEOMETpUU U
MEPBUYHBIMU MPEICTABICHUAMH O HEEBKINIOBBIX T€OMETPUIX;

® paccMarpuBaThb MaTE€MaTUKY B KOHTEKCTE MCTOPUU PA3BUTHUS LIMBUIM3ALUUA U UCTOPUU
pa3BUTHS HAyKH, IOHUMAaTh POJIb MATEMATUKU B pa3BuTuu Poccuun.

MeToabl MATEMATHKH

L4 BJ'Ia,I[eTB 3HaHUSAMH O Ppa3jIM4HBIX METOAax 00OCHOBaHHS U OITPOBEPIKCHUA
MAaTEMAaTHYCCKUX yTBep)KIIeHI/Iﬁ 1 CaMOCTOSATCIBHO MMPUMCHATH UX;

L4 BJIaACTh HaBbIKAaMH aHalIM3a YCJIOBUA 3agadd MW OHNPCACICHHUA IMOAXOAAIIUX OJIA
peliCHus 3a1a4 U3YUCHHBIX MCTOAO0B UJIU UX KOM6HH3HH§I;

L4 XapaKTCPpHU30BaATh MIPOU3BCACHUSA HCKYCCTBa C Y4CTOM MaT€MaTH4YCCKUX
SaKOHOMepHOCTeﬁ B mpupoae, HCIIOJIB30BaTh MaTEMaTHYCCKHUC 3daKOHOMCPHOCTH B
CaMOCTOATCIIbHOM TBOPUYCCTBC.

.HI/I‘IHOCTHI)IC, METANIPEAMETHBIC U IPEAMETHLIC PE3YyJIbTaThI Oﬁy‘leﬂﬂﬂ

1. TI'paxxgaHckoe BOCHHMTaHUE: MPEICTaBICHUE O COLMATIBHBIX HOPMAxX M IpaBUiIax
MEXJIMYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM
JeSITebHOCTH IIPU BBINOJIHEHUH Y4EOHBIX, T03HABATEIbHbBIX 33Jay, BHIIIOJIHEHUE
HKCIIEPUMEHTOB, CO3/IaHUE YUEOHBIX IPOEKTOB, CTPEMIIEHHUS K B3aUMOIIOHUMAaHUIO U
B3aMMOIIOMOIIIM B IPOIIECCe 3TON yueOHOM JesITeNbHOCTH;

2. TlaTpmoTH4ecKoro BOCIUTAHUS: IIECHHOCTHOTO OTHOIICHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY U HaAyYHOMY HacCJIEJUIO, IOHUMasl 3HAYEHUS] MATEMAaTUKH B KU3HU
COBPEMEHHOT0 00IIeCcTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(OpMAaIel o mepeaoBhIxX
JOCTHUKEHUAX U OTKPBITHAX MUPOBOM U OTEUECTBEHHOM MaTeMaTHKH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 yCTpOICTBE MUpa U OOIECTBA;

3. I[}IXOBHO'HpaBCTBeHHOC BOCIIUTAHUC: ueneHanpaBneHHHﬁ mponuecc B3aMMOJICHCTBHS TIeJaroroB

Y BOCITUTAHHUKOB, HAMPaBJIEHHBIN Ha () OPMHUPOBAHNE TAPMOHUYHOMN JIMYHOCTH, HA PAa3BUTHE €&
[IEHHOCTHO-CMBICIIOBOM c(hephl, TOCPEACTBOM COOOIIECHNUS el JyXOBHO-HPABCTBEHHBIX U
0a30BbIX HAIIMOHAJBHBIX IIEHHOCTEU. [10 «1yXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
MOHUMAIOTCSI OCHOBOIIOJIATAIOIINE B OTHOIICHUSIX JIFOACH APYT K APYTY, K CEMbE U OOIIECTBY
MIPUHITMIIBI 1 HOPMBI, OCHOBAaHHBIE Ha KPUTEPUSIX J00pa U 3714, KU U UCTHUHBI,

4. DcTeTnuecKkoe BOCIUTAHKE: BOCIIUTAHUE CPEICTBAMH MPEKPACHOTO B HCKYCCTBE, IPUPOC U
BCEU OKpY’KarOLEeH IeCTBUTEIILHOCTH;

5. lleHHOCTH HAyYHOTO TO3HAHUS: MUPOBO33PEHUECKUX MPEICTABIEHUN COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIIMX OCHOBY JUIsl HOHUMaHUs CYIIHOCTH
HAay4YHOW KapTHUHBI MUPA; MPEJCTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI,
B3aUMOCBSI35X UEJIOBEKA C IPUPOJHOMN CPEIoif, O pOJIu MaTEMAaTUKH B IIO3HAHUU
3aKOHOMEPHOCTEN;

MMO3HABATEJIbHBIX MOTUBOB, HAIPABJICHHBIX HA MOJTYYEeHUE HOBBIX 3HAHUI M0 MaTeMaTHKeE,
HEOOXOIUMBIX TSI O0BSICHEHUS HAOTI0JAEMBIX MTPOIIECCOB U SBJICHHIA;

MO3HABATEIBHON ¥ HH()POPMALIMOHHOW KYJIBTYpPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON
paboThI ¢ y4eOHBIMHU TEKCTaMHU, CIIPABOYHOMN JIUTEPATYPOH, TOCTYIMHBIMA TEXHHUYECKUMU
cpencTBaMu HHOOPMAITMOHHBIX TEXHOJIOTH;


https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C#%D0%94%D1%83%D1%85%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5_%D1%86%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%BD%D0%BE%D1%81#%D0%AD%D1%82%D0%BD%D0%BE%D1%81_%D0%B8_%D0%BA%D1%83%D0%BB%D1%8C%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%82%D0%B5%D1%80%D0%B8%D0%B9

WHTEpeca K 00YUCHUIO U TTO3HAHMIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa3oBaHuI0, UCCIICIOBATEIHLCKON NeATEeIbHOCTH, K 0OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH U YPOBHS OOYYCHHS B TajbHEHILIEM;

6. ®dusuyeckoe BocnuTaHUe U GOPMHUPOBAHUE KYIbTYPhI 310pOBbs: (OPMHUPOBAHUE PUIUIECKOM
KYJIBbTYpBI JINYHOCTHU B PE3YyJIbTaTEe NIEJArOrM4ECKUX BO3JAECHCTBUNA U CAMOBOCIIUTAHNS;

7. TpynoBoe BOCIIUTaHHE: TOTOBHOCTh K OCO3HAHHOMY BBIOODPY AajibHEHIIe 00pa3oBaTeIbHOM
TPAaEeKTOPUH MPOJODKEHUS 00pa30BaHUA C YI€TOM JTMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
MaTeMaTHKe, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

8. Dkororuyeckoe BOCIUTaHUE: Y METh BHIOMPATH LIEJIEBbIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JEMCTBUAX U IOCTYIKAX [0 OTHOIIEHUIO K KUBOM IpUpoJe, OEpEXHO U OTBETCTBEHHO
OTHOCHTBCS K CBOEMY 37I0POBBIO U 370POBBIO OKPYKAIOIINX; CIIOCOOHOCTH MPUMEHSThH 3HAHUS,
II0JIy4aeMble IIPU U3yYEHUH NPEAMETA, 1JI PEIIECHUS 3a]a4, CBA3AHHBIX C OKPYKAIOILEH
IIPUPOJIHOM CpesoH, MOBBIIEHUS YPOBHS 3KOJOTHYECKON KYIbTYpPbl, 0OCO3HAHUS I7100aIbHOIO
XapakTepa 3KOJOrMYeCKUX Ipo0IeM U MMyTel UX pelieHus: HOCPEICTBOM METOI0B MaTEMaTHKH;

MeTanpeaMeTHBIMHU Pe3yJbTATAMH OCBOCHUS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI MPOTPAMMBI 110
anredpe SBJISIOTCS:

1) ymeHue caMOCTOSITeNbHO TUIAHUPOBATh AIbTEPHATUBHBIC MYTH JOCTHXKEHUS IIeNiel, OCO3HAHHO
BbIOHpaTh Hanboee 3EeKTUBHBIE CIIOCOOBI PelIeHUs] yUeOHBIX U MTO3HABATENbHBIX 3a/1a4;

2) yMeHHME OCYIIECTBISTh KOHTPOJIb IO pe3ylabTaTy M MO CHoco0y NeHCTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTH HEOOXOIUMBIE KOPPEKTUBBI

3) yMeHHE aJeKBaTHO OIICHUBATH MPABHIBLHOCTD MJIM ONTMOOYHOCTH BBITIOJHEHUS YU4eOHOU 3a1auH,
e€ 0O0OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

4) oco3HaHHOE BJAJICHUE JIOTUYECKHUMH JCHCTBUSAMH OIPEACTCHUS TMOHITHM, 000O0IIeHNUS,
YCTaHOBJICHHS aHAJOTHH, KIacCH(PUKAIMU HAa OCHOBE CaMOCTOSTEIHHOIO BhIOOpAa OCHOBaHUM U
KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBS3EH;

5) yMeHHe ycTaHaBIMBaTh MPUYUHHO-CIICJACTBEHHbBIC CBS3U; CTPOUTH JIOTHUECKOE PACCYKICHHE,
YMO3aKJIIOUeHHEe (MHIYKTUBHOE, JETYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

6) yMeHHE CO3/1aBaTh, IPUMEHSTH U NMPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA, MOJICIH
Y CXEMBI IS pellieHrs Y4eOHBIX U MO3HaBaTEIbHBIX 3a/1a4;

7) yMeHHE OpraHU30BBIBATH Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM U
CBEpPCTHUKAMH: OIpenesaTh IeNd, pachpeneiaeHue (QyHKUUA W pojied  y4acTHUKOB,
B3aMMOJIeicTBHE U OOIIHe CIMOocoObl padOTh; yMeHHWE paboTaTh B TPYIIE: HAXOIUTH oOOIIee
pelieHne W paspernarb KOH(DIUKTHI Ha OCHOBE COTJIACOBAaHUS MO3UIUMH M Y4€Ta HHTEPECOB;
CIIymiath naptaépa; GopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

8) cdhopMHpPOBAaHHOCThL Yy4e€OHOM © OOIIENOIb30BATENHCKOM KOMIIETEHTHOCTH B  00JIacTH
MCIIOJIH30BaHUSI MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (MK T-koMeTeHTHOCTH);

9) mepBOHaYaNbHBIE MPEICTaBICHUS 00 UIESX M O METOAAaX MaTeMaTHKU Kak 00 yHHBEpPCAIbHOM
A3bIKE HAYKU U TEXHHUKH, O CPEACTBE MOJICTUPOBAHUS SIBIICHUN U MTPOLIECCOB;

10) ymeHue BUAETh MATEeMAaTUYECKYIO 3a/lady B KOHTEKCTe MPOOJIEMHOW CHUTyalluH B JIPYTHX
JUCUHUILIMHAX, B OKpYKaloLIeH )KU3HU;

11) ymeHue HaxoAWTh B Pa3IMYHBIX HMCTOYHUKAX HH(OpMaIMio, HEOOXOIUMYIO IJIsi pErIeHUs
MaTeMaTUYeCKuX MpoOJieM, M TMPEACTaBIATh €€ B MOHATHOW (opMme; NMPUHUMATh PEIICHHUE B
YCIIOBUSX HETIOJIHON U U30bITOYHON, TOUHOU U BEPOSTHOCTHOM MH(pOpManuy;

12) ymeHHe TOHMMATh W HCIOJNH30BaTh MaTEMaTHUYECKHE CpPEICTBAa HATJSIAHOCTH (PHUCYHKH,
YepTEekKU, CXEMBI U Jp.) Al WILTIOCTPALlMU, UHTEPIPETALUN, apTYMEHTALlUN;



13) yMeHue BbIIBUraTh TMIIOTE3bI MPU PEIICHUU YYeOHBIX 337a4 U MOHUMATh HEOOXOAUMOCTh MX
IIPOBEPKU;

14) ymeHHe IPUMEHATh HHAYKTHUBHBIC U J€TyKTUBHbIE CIIOCOOBI PaCcCyKICHUN, BUACTh Pa3IMYHbIC
CTpaTeruy pelieHus 3a1ay;

15) mnoHuMaHWE CYIIHOCTH aNTOPUTMHUYECKUX TMPEANHCAaHUH U yYMEHUE JeHCTBOBaTh B
COOTBETCTBUU C IPEITI0KEHHBIM aJITOPUTMOM;

16) ymeHHe caMOCTOSITENIbHO CTaBUTh LIEIH, BbIOMpAaTh W CO3/1aBaTh AJTOPUTMBI AJI PEIICHUS
y4eOHBIX MaTeMaTUYECKUX MPO0IeM;

17) ymeHue mNiaaHUpOBaTb M OCYIIECTBIATH JESATEIBHOCTb, HANPABICHHYKO Ha pEIICHUE 3aiad
HCCIIEN0BATENIBCKOIO XapakTepa.

IIpenMeTHBIMHU pe3yJIbTAaTAMH OCBOCHHS OO0y4arOIIMMHUCS Kypca anreOpe sBISIFOTCS CleAyolne
yMEHUs

1) ymenue paboTarh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYPHPOBAHUE, U3BJICUCHUE HEOOXOAMMOMN
uH(opMaIK), TOYHO WU TPAMOTHO BBIPAXKATh CBOM MBICIM B YCTHOW M TUCHBMEHHOW pedH,
MPUMEHSS MaTEMaTUYECKYI0 TEPMHHOJOTUIO U CHUMBOJIMKY, HCIOJIb30BaTh Pa3JIMYHBIC SI3BIKH
MaTeMaTUKHU (CIOBECHBIH, CUMBOJIUYECKHM, TpaduuecKuii), 000CHOBBIBATh CYXJACHUS, TPOBOIUTH
KJIacCHU(UKAIMIO, JOKA3bIBATh MATEMATHUECKHUE YTBEPKICHHUS,

2) BrnageHue O0a30BbIM MOHSATHIHBIM allapaToM: HMMETh MPEACTABICHHWE O 4YHCIE, BIaJCHUE
CUMBOJIBHBIM  SI3bIKOM ~ aireOpbl, 3HAHUE JIIEMEHTApHBIX (YHKIIMOHAIBHBIX 3aBUCHMOCTEH,
dbopMupOBaHUE TPEJICTABICHUNM O CTAaTUCTUYECKHX 3aKOHOMEPHOCTAX B peaJbHOM MHUPE U O
pa3IMYHBIX CcHocobax uX H3y4YeHHs, 00 OCOOEHHOCTAX BBIBOJOB M IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

3) ymMeHue BBINONHATH alredpandeckue mpeoOpa3oBaHus PAIIMOHAIBHBIX BBIPAKEHUHN, TPUMEHSIThH
UX JUUIS PEIICHUs] yU4eOHBIX MAaTEeMAaTHUYECKUX 3a7ad W 3a/1ad, BOSHUKAIONINX B CMEKHBIX YUCOHBIX
npeaMeTax;

4) yMeHue MoJIb30BaThCsl MATEMAaTUYECKUMU (DOpMYIaMH M CAMOCTOSITEIBHO COCTABIIATH (POPMYIIBI
3aBUCHUMOCTEN MEXy BETUYMHAMU HAa OCHOBE 00OOIICHHS YAaCTHBIX CIy4aeB M SKCIIEPUMEHTA,

5) yMeHue pemiath JTUHEHHbIC U KBaJIpaTHbIE YPAaBHEHUS U HEPABEHCTBA, a TAK)KE MPHUBOJUMBIEC K
HUM ypaBHEHHUsI, HEPABEHCTBA, CUCTEMBI; PUMEHSIThH IpaQuUeCKUe MPEICTABICHUS I PEUICHUS U
WCCJIC/IOBAHNS YPABHEHHM, HEPABEHCTB, CHCTEM; MPUMEHSTH MOJYYCHHBIE YMEHUS [UJIS PEIICHUS
3a/1a4 U3 MaTeMaTHUKU, CMEXKHBIX NMPEMETOB, MPAKTUKH,

6) oBJIaJIeHUE CUCTEMOUN (PYHKIIMOHAIBHBIX MOHATUM, (YHKIIMOHAJIBHBIM S3bIKOM M CHMBOJUKOM,
YMEHHE CTPOUTh rpaduku (QyHKIHNA, OMUCHIBATH MX CBOMCTBA, HCIONB30BaTh (DYHKIHMOHAIBHO-
rpaduueckue TpEJCTaBICHUS Jid OMHMCAHUA W aHalu3a MaTeMAaTUYeCKUX 3a/lady U peabHBIX
3aBHCHUMOCTE;

7) oBIaZieHHe OCHOBHBIMHU CIIOCOOAMHU MPEACTABICHHS M aHAIN3a CTATUCTUYECKUX JaHHBIX; YMEHUE
pemaTh 3a/1a4i Ha HaXO0XJACHUE YaCTOThI U BEPOSTHOCTH CIIYYalHBIX COOBITHH;

8) yMeHHe TpPUMEHSATh W3YYCHHBIC MOHSTHS, PE3yJbTaThl W METONBI MPU PEIICHUU 3a]ad U3
pPa3IMYHBIX pa3/ieJIOB Kypca, B TOM 4YHCJIE 3aJad, HE CBOISIIMXCS K HEMOCPEICTBEHHOMY
MIPUMEHEHHUIO0 U3BECTHBIX aJITOPUTMOB.



2. Copaep:xxanue y4eOHOro npeamera «AJjredopa 7-9»

7 knace
Boipaxenusi, ToxkaecTBa, ypapHenus (20 4.)

UucnoBele U anreOpandeckue BuIpakeHHs. [lepBbie NMpeAcTaBIEeHUS O MAaTEMaTHYECKOM
A3bIKE M O MaTeMaTHU4ecKoM Mojenu. JIuHelHble ypaBHEHMSI KakK MaTEMaTHYECKUE MOJEIIH
peabHbIX CUTYaAIIUM.

Lenb: cucremaTusupysa u 00001as cBeAeHUs 0 MpeoOpa3oBaHUSAX BBHIPAKEHUN U pEIICHUN
JUHEHWHBIX YPAaBHCHHH C OJHOM NMEPEMEHHOM, MOJYYCHHBIC YYAIIMMHUCS B Kypce€ MaTeMaTHKH 5-6
KJIaCCOB, HayaThb 3HAKOMUTh YyYaIlIUXCi C OCOOEHHOCTSAMU MAaTE€MaTHYEeCKOro si3blka U
MaTEeMaTU4YeCKOro MOJICITUPOBAHMUS.

KoHTposibHBIX paboT — 2.

1. ®ynxnuu (10 4.)
KoopaunatHas npsiMasi, BHIBI NPOMEXYTKOB Ha Hed. KoopamHatHas 1uiockocTh. JIMHenHoe
ypaBHEHHE C JABYMs NepeMeHHbIMH U ero rpaduk. Jluneinas dynkuus u ee rpadux. Ilpsmas
IPOTNIOPIHMOHATIBHOCTH U €€ rpaduk. BzaumHoe pacnonoxenne rpagukoB TMHEHHBIX (yHKIIHH.

[lenb: MO3HAKOMHTH Y4YalIUXCS C JHMHEWHBIM YpaBHEHHEM C ABYMS IEPEMEHHBIMU H
JTUHEHHON (yHKIMeH, BbIpaboTaTh yMEHHE CTPOUTh MX TpadUKH, OCO3HATh BaXXHOCTH
UCIIOJIb30BaHUsI MAaTEMaTUYECKUX MOJIeJIell HOBOTO BUJIa — rpaUyecKux MojemneH.

KontponbhbIx padot — 1.

2. CremneHb ¢ HATYpaJbHBIM NOKa3aTesieM M ee cBoiicTBa (11 4.)
OmnpezneneHue CTENEHH C HATypajbHBIM IOKa3aTejeM, TaOJIMIbl OCHOBHBIX CTENeHEeH, CBOMCTBa
creneHeil. CTeneHb ¢ HyJIEeBBIM MTOKA3aTeIEM.

HCJ'II)I BI)Ipa6OTaTI> YMCHUSA BBIIIOJIHATH I[Gf/iCTBHSI Haa CTCIICHAMMA C HAaTypaJbHBIMH ITOKa3aTCIIMU
1 MTO3HAKOMUTH MIKOJIbHUKOB C ITOHATHEM CTCIICHU C HYJICBBIM I1OKA3aTCJICM.

KonTponbusix padot — 1.

3. MHuorousens (16 4.)
[TonsiTue MHOTOWIEHA, CTAaHAAPTHBIA BUA MHorowieHa. Cl0)KeHHE W BBIYMTAHHE MHOTOYJICHOB.
YMHOXKEHHE MHOTO4YJeHa Ha OJHOWIEH, YMHOXXEHHE MHOTodYJieHa Ha MHOTowieH. JleneHue
MHOTOYIEHA HA OJHOYICH.

L[CJ'IBI BBIpa6OTaTB YMCHUC BBIIIOJIHATH JEeHUCTBHS HaJl MHOTOYJICHAMHU.

KonTtponbsHbIx padot — 2.

4. ®opmyJibl COKpALIEHHOTo yMHOKeHus (18 u.)



KBagpar cymmbl, kBagpaT pa3sHocTd. Beinenenue nosiHoro kBagpata. Kyd cymmsl, Ky0 pa3HOCTH.
Pasnocts kBaapaTtoB. PasHocth M cymma KyOoB. Pa3noskeHue MHOTrOWJIeHa Ha MHOXKHTEINH.
[TonsiTve 0 TOXKIECTBAX U METOJIAaX UX J0KA3aTeIbCTBA.

Llenb: BbIpaboOTaTh yMEHUE MPUMEHATH (OPMYIIBI COKPAIIEHHOTO YMHOXKEHHS MPH BBIOJHEHUU
YIPA)KHEHUH Pa3JIMYHOMN CIIOKHOCTH.

KontponbsHbix padot — 2.

5. Cucrembl JIMHeHBIX ypaBHeHuii (17 1)
OcCHOBHBIE ITOHSATHS, CBSI3aHHBIE C CUCTEMAaMU JIBYX JIMHEUHBIX YPaBHEHU C ABYMs I1E€PEMEHHBIMHU.
I'papuueckoe pemenune cucreM. MeToJ MOACTAaHOBKH, METOJ alreOpandeckoro CIOKEHHS.
CucreMbl IByX JMHEHHBIX YpPaBHEHUH C JBYMs IEPEMEHHBIMU KaK MaT€MaTH4YEeCKHUE MOJAEIU
peabHbIX CUTYaAlMH (TEKCTOBBIE 3a1a4H).

I_ICJ'IBZ HAay4YUThb HIKOJIbBHUKOB PEIIaTh CUCTEMEI JABYX JIMHEHHBIX ypaBHCHI/II‘/'I C ABYMs IICPEMCHHBIMU
Pa3siInIHbIMU criocobamu u MNPUMCHATH CUCTEMBI TP PCIICHUU TCKCTOBLIX 3a1a4.

KontponbhbIx padot — 1.

6. IToBTopenme (10 u).
Llens: [ToBTOpeHue, 0000IICHNE 1 CUCTEMAaTH3aIMsI 3HAHUH, YMCHHUI U HABBIKOB 32 KypC ainreops 7
KJiacca.

KontponbhbIx padot — 1.

8 kiacce

1. PanmonanbHbie apodu (23 4)
Panmonanehas 1po0Ob. OCHOBHOE CBOMCTBO Ip0o0OH, COKpalieHue Apooei.

ToxiecTBEHHBIE IPEOOPA30BAHUS PAIIMOHAIBHBIX BeIpaKeHwud. OyHKImsa Y = y nee rpaduxk.

Ilenp :BbIpaOOTaTh yMEHHUE BBHINOJHATH TOXKIECTBEHHBIE IPEOOpPa30BaHMs PALMOHAIBHBIX
BBIPAKCHUI.
Tak xak 1eHCTBHS ¢ pallMOHATIBHBIMU JPOOSIMHU CYIIECTBEHHBIM 00pa30M OMHUPAIOTCs Ha IEHCTBHS C
MHOTOYJIEHaMH, TO B Ha4aJjie TeMbl HEOOXOJUMO OBTOPUTH C yYaIIMMHCS IPE0Opa3OBaHus LIETbIX
BBIPAKECHUI.

KontponbsHbIX padot — 2.

2. Ksagparnsbie kopuu (19 4)

[TousiTue 06 MppanmoHandbHBIX yuciaax. OOme cBeeHNs 0 AeHCTBUTEIbHBIX unciax. KBagpartHeiid
KopeHb. [loHSATHE O HAXOXIEHHHM NPUONMKEHHOTO 3HAYeHHs KBaapaTHoro kopHs. CBolicTBa
KBaJpaTHBIX KopHeH. [IpeoOpa3oBaHust BBIpAXKEHHUH, COAEPIKAIIMX KBaJpaTHble KOpHU. DYHKIUSA

y=\/; ee cBoiicTBa U rpaduk.
[lenb: cucTeMaTH3UPOBATh CBEICHHS O pPANMOHAIBHBIX YHCIaX W JaTh MpeJCTaBIeHHE 00
UPPAlMOHATBHBIX YHCIIAX, PACIIMPUB TEM CaMbIM IIOHSATHE O YHCIE; BBIPAOOTaTh YMEHHE
BBITTOJTHATH MPEOOPa30BaHMS BEIPAKEHUH, COJIEPIKAIINX KBAIPATHBIC KOPHH.

KontponbHbIx padot — 2.



3. KBaaparHblie ypaBHeHus (214)
KBagpatHoe ypaBHeHue. @opmysia KOpHEW KBAaJpaTHOTO ypaBHEHHUs. PelieHue panroHalIbHBIX
ypaBHeHui. Pemienne 3agad, NPUBOAAIIMX K KBAJAPAaTHBIM YPABHEHUAM U MPOCTEUIINM
pPalMOHAIBHBIM YPaBHEHHUSIM.
Ilenb: BbIpaOOTaTh yMEHHS pelIaTh KBaJpaTHbIE YpaBHEHHUS U MPOCTEHIINE pallMOHAIbHbIE
YpaBHEHUS U PUMEHATH UX K PEIICHUIO 3aa4.

KoHTposbHBIX paboT — 2.

4. Hepasencrtna (20 4)

UucnoBble HEpaBeHCTBA W WX cBoicTBa. [lowieHHOE CHOKEHHE W YMHOXXEHUE YHCIOBBIX

HepaBeHCTB. [lorpemHocTs W TOYHOCTH MpHOIMKeHUs. JIMHelWHble HepaBeHCTBA C OJHOMN

MIEPEMEHHOM U UX CUCTEMBI.

Ilenp: O3HAKOMHUTH yYAIIHUXCA C IPUMEHEHUEM HEPABEHCTB JUISl OLEHKU 3HAYEHUW BBIPAKECHHIA,

BbIPa0OTaTh YMEHHUE PEIIATh JUHEHHBIC HEPABEHCTBA C OJJHON NEPEMEHHOM U UX CUCTEMBI.
KoHTposbHBIX paboT — 2.

5. Crenenb ¢ nejbIiM nokaszaresiem. (11 1)
Crenenp c 1enbIM IOKazaTreneM U ee cBoiicTBa. CraHgapTHbiil Buja uucna. [IpubnmxeHHBIN
BBIUNCIICHMUSL.
Llens: BBIpaOOTaTh YMEHHE MPUMEHSITH CBOMCTBA CTETICHU C IEJIBIM MTOKA3aTeNIEM B BEIYMCICHUSAX U
npeoOpa3oBaHUsX.

KontponsHbIx padot — 2.

6. IloBTOopenme (8 4acoB)
KoHnTtponbHbIX pador — 1.

9 kaacc

1. Kagparuunasa ¢pynknus (22 4.)
Oyukuus. Bospactanue u yOwiBanue ¢yHkuuu. KBagparHbiii TpexuieH. PaznoxeHue

KBAJPaTHOTO TpeXuneHa Ha MHOKHUTeTH. Dynkmus y=ax? *PX* ¢ eg cpoiicTra, rpadux. CTemenHas
GyHKIUA.
Hens: paCHIPUTh CBEACHUS O CBOMCTBaX (YHKIMH, O3HAKOMHTb Yy4YallUXCi CO

CBOMCTBaMHU U rpa)uKOM KBaJIpaTUYHOW (DYHKIIUH.
KoHTponbHbIX paboT — 2.

2. YpaBHeHHUsI M1 HEPaBEHCTBA ¢ OHOW nmepeMeHHoii (14 4.)

Ilenple ypaBHEHMS M €ro KOpHM. PemeHue ypaBHEHHH TPETbEl M 4YETBEPTOM CTENEHU C
OJTHUM HEW3BECTHBIM C IOMOIIBIO PA3JOKEHUS HA MHOXKUTEIM W BBEACHHS BCIIOMOTaTEIbHOU
nepemMeHHo#. J[poOHBIe pamMoHaNbHBIE ypaBHEHHS. HepaBeHCTBa BTOpOl CTENEHU C OJHOU
nepeMeHHol. PermieHne HepaBeHCTB METOIOM Mapaboi . MeToa HHTEepBaIoB.

Llenb: cucTeMaTH3upoOBaTh U OOOOIINUTH CBEACHUS O PELICHUH CBEJCHHS O PELICHUU LIEJIbIX
U JIpOOHBIX paIlMOHAIBHBIX YPAaBHEHHH C OJHOW TEpEeMEHHOW, chopMuUpOBaTh YMEHHUs pemiarh
HepaBeHCTBa BHaa ax® "X T e @) 4 hyx + ¢<0, rme a # 0 ¢ omopoif Ha cBeeHHsA O rpaduKe
KBaJIpaTUYHONH (YHKIMH4 TIO3HAKOMHUTBHCS C METOJOM HHTEpPBAJOB, C TIOMOILIBIO KOTOPOIo
pEIIatoTCsl HECIOKHbBIE PAlIMOHANIBHBIE HEPABEHCTBRA.

KonTponbubix padot — 1.



3. YpaBHeHMsI M1 HEpABeHCTBA ¢ ABYMsI mepeMeHHbIMHU (16 4.)

VYpaBHeHHE C ABYMS TNEPEMEHHBIMH M €ro rpaduk. YpaBHEHHE OKpPYKHOCTH. PemieHue
CHUCTEM, COIEepXKalllUX OJHO YypaBHEHUE NEpBOM, a JApyroe BTOpOil cTeneHu. Pemenue 3anau
METOZOM COCTaBJIEHUS CHUCTEM. PelieHue CHUCTEM JBYX YPAaBHEHH BTOPOM CTENEHH C JBYMS
nepeMeHHbIMU. HepaBeHCTBa ¢ 1ByMsl IEPEMEHHBIMU U UX CUCTEMBI.

Lens: BbIpaboTaTh yMEHHE peliaTh MPOCTEUIINE CUCTEMBI, COAEpXKAIIUE YpPaBHEHHS
BTOPOM CTENEHM C JIByMs IIEPEMEHHBIMHU, U PEIIAaTh TEKCTOBBIE 3aJaul C MOMOILBIO COCTaBICHUS
TAKHUX CHUCTEM.

[To3HAaKOMUTBCS C TIOHATHEM HEpPaBEHCTBA C JIByMs IIEPEMEHHBIMH , C Trpapukamu
YpaBHEHUM C JBYMSI II€PEMEHHBIMHU, KOTOPbIE MCHOJIB3YIOTCS IIPU WILIIOCTPAUMU MHOXKECTB
pELIEHUI HEKOTOPBIX MPOCTEHIINX HEPABEHCTB C JByMs IEPEMEHHBIMHU U UX CUCTEM.

Konrtponsnsix pador — 1.

4. ApudpmeTnyeckass u reomerpudeckas nporpeccun (15 1))

Apudmerndeckass U reomeTpuyeckas mnporpeccud. @opMmynsl N-TO 4jieHa U CYMMBI N
MIEPBBIX YWICHOB MPOrPecCu. beCKOHEUHO yOBIBAIOIIIAs TEOMETPUIECKAs TIPOTPECCHL.

ens: narh moHsATHE 00 apUPMETHICCKON U TEOMETPUUYECKON MPOrPECCUAX KaK YUCIOBBIX
MOCJIEI0BATEIHLHOCTIX 0COO0T0 BUA.

Jlobutbcs TOHUMAHUS TEPMHUHOB «WICH TIOCIICIOBATCIbHOCTH», «HOMEpP WICHA
MOCJICZOBATEIILHOCTHY, «PopMylia N —To WwieHa apuPMETHICCKON MPOTPECCHI)

KoHTponbHBIX paboT — 2.

5. DjeMeHTBI CTATUCTHKH U TeOpuH BeposiTHocTei (13 4.)
KoMOuHaropHbie 3amadm. [lepectanoBku. Pasmemenus. Coueranus. OTHOCUTEIbHAs
4acTOTa U BEPOSITHOCTh CIy4aifHOTO COOBITHS
Ilenp: O3HAKOMHUTH YYaIIUXCA C TOHSATHUSMHU TMEPECTAHOBKH, PA3MEIICHUS, COUYCTaHUS U
COOTBETCTBYIOUIMMH (opMynamMu [UIsl TOJACYETa HMX YHCIA; BBECTH IMOHSITHS OTHOCUTEIBHOMN
YaCTOTHI M BEPOSTHOCTHU CITY4alHOTO COOBITHS.
KontponbHbix padort — 1.

6. IloBTopenue. Pemenue 3amxay (224)
3akperuieHue 3HAHWH, YMEHHI M HABBIKOB, MOJYYCHHBIX HAa ypOKax IO JaHHBIM TeMaM (Kypc
anredpsl 7 -9 Ki1accoB).
KontponbHbix pador — 1.



3. TemaTnueckoe IVIAaHUPOBaHHe Kypca «Ajaredpa 7-9»

7 kaacce
Pazpen KoJ- Tembl Ko.1- OcHOBHBIE BHIBI OcHOBHBIE
BO BO AesiTeJIbHOCTH HanpaBJIeHUs
4acoB 4acoB o0yuarmuxcs (Ha BOCIIMTATE/IbH
YPOBHE YueOHBbIX oii
JeificTBHiIl) IeATeJILHOCTH
BoipaxkeHnus. 20 | Beipaxxenus 4 Haxonuts 3HaueHus 1,2
ToxnecTBa. [TpeoOpasoBanus 4 1,6
YpaBueHus. BBIPAKCHUI YHUCIIOBBIX BBIPAKEHUH,
KonTponbhas 1 a TaK)Ke BBIPAKEHMUI C 2,5
paborta Ne 1 o MepeMEHHON TpHu
TeMe «BpIpaxkeHus YKa3aHHBIX 3HAYECHUSIX
U TOXKJIECTBAY. MEePEMEHHBIX.
VYpaBHeHue ¢ 7 Hcnonws30Bath 3HAKH , 3,6
OJHOM
MIEPEMEHHOII. Brinonaasate
CraTucTudeckue 3 IpOCTEHIINe 45
XapaKTEPUCTUKU npeoOpazoBaHus
KontponbHas 1 BBIPA)KCHHIA: 5
pa6ora Ne 2 o IIPUBOIUTH MTOA00HBIC
TEME cJlaracMabIC,
«YpaBHEHHS pacKpbIBaTh CKOOKH B

CyMME€ U pPa3HOCTH
BBIPAKCHUI.

Pewate ypaBHeHUS
BHJIa ax = b npu
Pa3TUYHBIX 3HAYCHUSX
au b, aTakke
HECJI0KHBIC
ypaBHEHUS,
CBO/IAIIMECS K HUM.

Hcnons3oBate anmapar
YpaBHEHUH ISl
pELIeHHS] TEKCTOBBIX
3ajad,
MHTEPIPETUPOBATH
pe3ynbTar.
Hcnonp3oBarh
MPOCTEUIIINE
CTaTUCTHYCCKHUE
XapaKTEPUCTUKU
(cpennee
apudMeTHIecKoe,
pa3smax, Moja,
MeJaHa) JJ1 aHaInu3a
psiga TaHHBIX B
HECJIO0KHBIX
CUTYaIUsX.




DOyHKIUHA

10

OYHKIUSA U UX
rpaduxu

JInnetinas
byHKIHISA

KonTponbhas
pabota Ne 3 o
Teme «DyHKIUN»

Boruncnsate 3HaueHUs
(byHKIMH, 3a1aHHON
(hopMyII0ii, COCTaBISTD
TaOJIUIIBI 3HAYCHU
¢bynkuuu. [To rpaduxy
(YHKIIUY HAXOJIUTh
3HaueHUe PYHKIIUH 110
M3BECTHOMY 3HAUCHUIO
aprymMeHTa u peuiarb
o0OparHyto 3a1a49y.
Crtpowuts rpaduku
IpsAMOM
IPONOPLUOHATIEHOCTH
U JIMHEHHOH QyHKINH,
OIMCHIBAaTh CBOWCTBA
3THX PYHKUIHUH.
[Tonnmars, Kak BIUSET
3HaK Koddunuenta k
Ha PacIoJIOKECHUE B
KOOPJAMHATHOU
MJI0CKOCTH rpaduka
¢bynakun y = kx, roe k
# 0, KaK 3aBUCHUT OT
3HaveHHi k u b
B3aMMHOE
pacronoxkeHue
rpauKoB IBYX
¢bynakui Buaa y = kx +
b, WITIOCTPUPOBATH 3TO
Ha KOMIIbIOTEpE.
HNHuTtepnpeTupoBath
rpaduKu peanbHbBIX
3aBHCHMOCTEH,
OTHCHIBAEMBIX
¢dbopmynamu BUJA
y=kx, rae k#0 u
y=kx+b

1,6

3,5,6

Crenens ¢
HATYPAJIbHBIM
nmoKasareJjiemM

11

Crenesn 4 ee
CBOWCTBA

OIHOYIEHBI

KonTponbHas
pabota Ne 4 o
TeMe «CTeneHsb ¢
HATYpaJbHBIM
MIOKAa3aTeIeM»

BoruucnsaTte 3HaueHus
BBIpaKEHUH BHa a",
r7ie a — IPOU3BOJIBHOE
YUCJI0, YCTHO U
MUCbMEHHO, a TaK¥kKe C
TTOMOIIIBIO
KaJIbKYJIATOPA.
®opMynHpoBaTh,
3aluChIBaTh B
CUMBOJIMYECKOH hopme
1 000CHOBHIBATh
CBOMCTBA CTEIEHU C
HaTypaJbHbIM
MOKa3aTeseM.
IIpuMeHATH CBOMCTBA

1,4

2,3




CTETEeHHU IS
npeoOpa3oBaHUs
BBIPAKEHUM.
BrinosiHATH
YMHOXEHHE
OJTHOUJICHOB U
BO3BE/ICHHE
OJTHOYJICHOB B CTETICHb.
Crpowuts rpaduku
yskumit y=x° n y=x°.
Pemate rpadguyecku
ypaBHeHus x>= KX +b,
x3=kx+b, rme k u b —
HEKOTOPBIC YHCIIA.

MHoOro4,eHbl 16 CyMmMma u pa3HOCTh 3anuceIBaTh 1,2,3
MHOT'OYJICHOB. MHOT'OYJICH B
[TpousBeneHue CTaHIapTHOM BHJIC, 45
OJIHOWJICHA U OTIPEJICTIATH CTENEHb 5
MHOTOYJICHA MHOTO4ICHA.
BBINIOHSTE clloKeHue
KonTponbHast Y BBIYUTAHHE
pabota Ne 5 o MHOTOYICHOB,
teme «CymMMa u YMHOXEHHE OJHOYICHA
Pa3HOCTh Ha MHOTOWIEH U
MHOTOYICHOB. MHOTOYWICH Ha
[IpousBenenue MHOTOYJICH. 1,3,6
MHOT'O4YJICHOB. BrimoaHsaTe
Konrposubnas pasnoxeHue 5
paGora Ne 6 o MHOTOYICHOB Ha
TeMe MHO>KUTEJIH, UCTIOIb3YS
«[TpousBenenne BBIHECEHUE MHOKHUTEIIS
MHOT'OYJICHOB» 3a CKOOKH U CIoco0
TPYIIUPOBKH.
[IpuMeHnATH nelcTBUSA C
MHOTOYJICHAMH TIPH
peleHuu
pa3HOOOpa3HbIX 3a/1ad,
B YaCTHOCTH MPHU
PENICHUN TEKCTOBBIX
3a/1a4 ¢ TOMOIIIBIO
YpaBHEHUH.
Dopmy.Jibl 18 KBagpar cymmel u Jloka3bIBaTh 3,4,6
COKPaIIeHHOT 0 KBaJIpaT pa3HOCTH CIIPaBETUBOCTh
YMHOKEeHH S Paznocth (hopmys COKpaIeHHoro 1,2
kBazapaToB. Cymma YMHOXEHHUS,
1 Pa3HOCTh KyOOB MIPUMEHSTH UX B
KonTponbHas peoOpa3oBaHUSIX 5
pabota Ne 7 o LIETTBIX BBIPAXKCHUI B
TeMe «DopMyIIbI MHOT'OYJICHBI, & TAaK)Ke
COKpAIICHHOTO TUTSL Pa3JIOKEHUS
YMHOXKEHUS MHOT'OYJICHOB Ha
ITpeobOpazoBanme MHOYXHUTENH. 4.6




LEJIBIX Hcnons3oBats
BBIPAKCHUI pa3In4YHbIE
KontponbHas 1 npeobpazoBaHus 5
pabota Ne 8 1o LEJbIX BBIPAXKEHUN IIPU
TeMe pelIeHNnH ypaBHEHUH,
«IIpeoOpa3zoBanue JI0Ka3aTeNIbCTBE
LEJbIX TOKJIECTB, B 3a/1a4ax Ha
BBIPAKCHUI» JE€IUMOCTb, B
BBIUMCJICHUH 3HAUYCHUN
HEKOTOPBIX
BBIPAXKEHUI C
IIOMOLIBIO
KaJIbKYJIATOPA.
CucreMnl 17 Jlunennoe 6 Ornpenenarb, ABISICTCS 1,4,6
JIMHEHHBIX YPaBHEHHE C JIM T1apa yucen
yYpPaBHeHMii JBYMsI pelIeHrEeM JaHHOTO
MEPEMEHHBIMH U yYpaBHEHUS C ABYMS
WX CHUCTEMBI NepEeMEHHBIMH.
Pemmenue cuctem 10 Haxoguts myrem 3,4
JTUHEHHBIX nepedopa 1enbie
ypaBHEHUU pEeLIEHHUs] JIMHEHHOTO
1 YPaBHEHUSA C ABYMSI 5
epPEeMEHHBIMH.
KonTponbHas Crpouts rpaduk
pabota Ne 9 o ypaBHEHHUs ax+by=c,
Teme «CucTEMBI rae a0 wiau b#0.
JMHEHHBIX Pemate rpadguyeckum
YpaBHEHUU U UX Croco0OM CHUCTEMBI
peIIeHUsD JMHEHHBIX YpaBHEHUN
C AByMsI
EePEMEHHBIMH.
[IpumensTs criocob
HOJICTAHOBKH H CIIOCO0
CJIOXKEHUS TPHU
PELIEHUHN CUCTEM
JIMHEHHBIX YpaBHEHUN
C IByMsI
nepeMeHHbIMH. Permath
TEKCTOBBIE 3aJ1a4H,
UCIIOJIb3YsI B KAUECTBE
anredpanvecKkoi
MOJIEJIN CUCTEMY
YpaBHEHUH.
WNuTepnpetnpoBaTh
pe3yInbTar,
MOJIYYEHHBIN MPU
pElIeHNH CUCTEMBI.

IMoBTOpeHue 10 | OdyskUN. 1 3HaTh MaTepual, 2,3
OnHOUJIEHBI. 2 U3Y4YEHHBIN B Kypce 4,5
MHOTO4JIEHBI. 2 MaTE€MAaTHKH 3a 7 KJIacc 1,6
dopmynsl 2 1,4

COKPAIICHHOT'O

YMeTb NpUMEHATH




YMHOXEHHUSI. MOJIy4E€HHbIE 3HAHUSI Ha
JINHENHBIE 2 MIPaKTHUKE. 2,6
YpaBHEHHS.
Cucremsl
JIMHENHBIX
YpaBHEHUM.
KonTponbHas 1 )
paborta Ne 10
(uTorosas)
8 kJacc
Pazpen Koa-Bo Tembl Koa-Bo OcHOBHBIE BUIBI OcHoBH
4acoB 4acoB AeATeTbHOCTH ble
o0yyaromuxcs (Ha  |[HampasJ
YpOBHE y4eOHbIX eHus
JeiicTBUiIl) BOCIIUTA
TeJIbHOMI
nAesiTeb
HOCTH
PaunonaabHbie 23 Paunonansuelie npodbu u |5 dopMynHrpoBaTh 2,34
apoou UX CBOWCTBA OCHOBHOE CBOWCTBO
CyMMa U pa3HOCTh 6 palOHAIBHON APOOH 1 1,3,6
npo0eii HIPUMEHSTH €ro JJIs
KonTponbhas padora Nel |1 npeodpasoBatns Apobe. 5
1o Teme: Teme «CymMa i BbINOMHATE ClIOKEHUE,
Pa3HOCTh paIlMOHATBHBIX BBITUTAHHC, yMHOMKCHHC
poGeiiy U JIeJICHHE }
paloHaIbHBIX IpOOEii,
[Tpoussenenue u gactHoe |10
9 a TaKk)Ke BO3BEJICHHE
Apobeit poOH B CTEIEHb.
KonrtponbHas pabora Ne |1 BBIIIOJIHATS pasYHble 5)
2 o TeMe: « YMHOKEHHE peoGpasoBaHus
1 ICJICHUC 5 paIMOHAIBLHBIX
PAIMOHATLHBIX IPOOEH. BEIPOKEHHH, 10Ka3bIBATh
TOX/I€CTBA. 3HATh
CcBOMCTBA QYHKIMH Y = -
rnek# 0, u yMETh
CTPOUTH €€ rpaduK.
Hcnons30Bath
KOMITBIOTEP IS
VCCIIeI0BaHUS
10JIOKeHU rpaduka B
KOOPJIMHATHOMN
MIOCKOCTH B
3aBUCHMOCTH OT K
KBanpartnsbie /leiicTBUTENbHBIE YNCIIa 2 ITpuBoUTE IpUMEpPBI 2,45
KOpHH 19  |Apudmernueckuit 5 panoHAIbHBIX 1 15,6
KBaJIpaTHbIN KOPEHb UppaloOHATbHBIX YHCET.




CBoiicTBa 3 HaxonuTe 3HaueHUs 1,2
apuQMEeTHIECKOTO BBIpAXKCHUS
KBaJIpaTHOT'O KOPHSI: apudmeTnyeckux
KontposbHast pabota No 1 KBa/IPaTHBIX KOPHEH, 5
3 1o Teme UCIIOJIB3YS MpHU
«ApudpMeTHIeCKHit HE00X0MMOCTH
KBaJpaTHbIA KOPEHb) KaJIbKYJIATOD.
[IpruMmeHeHue cBOMCTB JlokaskiBaTh TEOPEMBI O
aprdMeTHIeCKOro KOPHE U3 MPOU3BEACHUS
KBaJIPaTHOIO KOPHS: ¥ 1podu, TOKIECTBO ¥ ¥
BrIHeceHre MHOKHTEIS a’ = |a|, npumeHsTH HX B
[IpuMeHeHue CBOMCTB 7 1p 606pa30BaIiH’IX 1,3
apu(hMETUIECKOTO BBIPKCHHH.
KBAJIPATHOTO KOPHS OcBOOOXIATHCS OT
KontposbHas pabota No 1 MPPALHOHATLHOCTH B 5
4 3HAMCHATEIIIX I[pc__)GeI/I
BUJIA b '_r, o e
o Teme «[TpuMeHeHHe BbIiHOCUTH MHOXKUTEND
CBOCTR 3a 3HaK KOPHS ¥ BHOCHTD
MHO>KUTEJb MO/ 3HAK
KopHs. Mcnonb3oBaTh
KBaJIpaTHBIC KOPHU IS
BBIPKCHUS TICPEMEHHBIX
U3 TEOMETPUUYECKUX U
(busmueckux Gopmyi.
Crtpourts rpaduk
byHKIUM Y = F ¥
apuQMeTUIECKOTO WLUTIOCTPUPOBATH HA
KBAJIPATHOTO KOPHSI» rpaduke e€¢ CBOHWCTBA.
KBaaparnsie 10 Pemrate kBagpaTHbIC 14
ypaBHeHHA KBanpaTHOe ypaBHEHHE 1 ypaBHeHus. Haxonuts 5
€TO KopHH 10100pOM KOpHU
1 KBaJIPAaTHOTO ypaBHEHUS,
WCTIOJB3Ys TEOPEMY
KontposnbHas pabota No Buera. Uccnenosars
5 mo teme «KBaapaTHbie KBaJ[paTHbIC YPaBHEHUS
YpaBHEHHS» M0 TUCKPUMHUHAHTY U
JIpoOHBIE palmoHaIbHbIE 9 KO pHIIeHTaM. 1,35
ypaBHEHHUS Pemath 1poOHBIE
1 parnroHaIbHbIE 5

21

KonTponbHas padorta Ne
6 o Teme «/IpoOHbIe
palOHAJIBHBIE

YpaBHEHHS»

ypaBHEHUS, CBOZS
pelIeHNE TaKuX
YPaBHEHUU K PELICHUIO U
KBaJPATHBIX YPAaBHEHUI
C MOCENYIOIIUM
HMCKJIIFOYEHUEM
[MOCTOPOHHUX KOPHEH.

Perate TEKCTOBBIE
3a7a4M, UCIIOJIb3Ys B
KadyecTBe

anreOpanyeckoi MoJenu




KBaJ[paTHBIC U AIPOOHBIC

palnoHaIbHbIE
YpaBHEHMSI
HepaBencrBa UuciioBbIE HEPABEHCTBA U 8 dopMynHupoBaTh U 2,3
X CBOMCTBA JI0OKa3bIBaTh CBOMCTBA
KonrtpomnbHas padora Ne 1 "THCJIOBBIX HCDABCHCTB. 5)
7 no Teme: «Huciaossle Vcnonb30Bark anmapar 4.6
HEPABEHCTBA U MX HEpPaBEHCTB JJIs1 OLIEHKU
CBOMCTBa» [TOI'PEITHOCTH U
HepaBencrsa ¢ oHoii 10 TOYHOCTH MPUOITHKEHHUS.
MepEMEHHOMN U UX
CHCTEMbI Haxonuts nepeceuenue
1 00bEeNHEHNE
MHO>KECTB, B Y4aCTHOCTH
20 YU CIIOBBIX
1 [IPOMEXYTKOB. S
Pewrats nuHelHbIE
HepaBeHCTBa. PemaTs
CHUCTEMBI JINHEHHBIX
HEpaBEHCTB, B TOM YHUCIIe
KonrtpomnsHas pabora No TaKHUX, KOTOPbIE
8 mo Teme: 3arycaHbl B BUJIE
««HepaBeHcTBa ¢ 01HOM JIBOMHBIX HEPABEHCTB.
[MEPEMEHHON U UX
CUCTEMBI»
11  |Cremnens ¢ 1enpiM 6 3HaTh ONpEEIIEHNE U 1,6
[oKa3aTeseM U ee CBOWCTBA CTENEHHU C
CBOICTBa LEJIBIM TOKa3aTeNIeM.
1 [IpyHMMAaTh CBOMCTBA
CTETIEHHU C LEJIBIM
KontpomnbHas pabora Ne 1T0KA3aTCIICM IIPH
9 o teme: «CteneHs ¢ BBIIOTHCHHH
LEJIBIM [TOKA3aTeIeM» BBIYHCIICHUH 1
DJIEMEHTBI CTaTUCTUKN 4 npeobpas OBaHIH
BBIPAKEHUI.
lcnonp30Bath 3anuch
YlCell B CTAHIaPTHOM
BUJIE JUUIS1 BBIPAXKEHHUS U
COIIOCTaBJICHUS
pa3MepoB 00BEKTOB,
JUIUTEITbHOCTU
IIPOLIECCOB B
OKpY’KaloIlleM MUpE.
IIpuBOAUTE IPUMEPHI
Cremnens ¢ pENPE3EHTATUBHON U
LeJIbIM HEepeNpe3eHTaTUBHON
noKa3sareJieM. BBIOOPKU. VI3BIEKATh
DJIeMEeHTBhI nH(pOpMaIHIO U3 TaOIHIL

CTAaTUCTHUKMH.

qaCTOT U




OpPraHU30BBIBATH
nH(pOpPMAIINIO B BUIE
TaOJIMI] YacTOT, CTPOUTh
VHTEPBAJIbHBIN P

lcmons30BaTh
HarJIsIgHOe
[peACTaBICHUE
CTaTHCTHYECKOU
nH(pOpMAaIUY B BUIE
CTOJIOYATHIX U KPYTOBBIX
uarpaMm, MOJIUTOHOB,

HUCTOrPaMM.
IToBTOpEeHne 8 ParmonansHeie ApoOu. 1 1,2
1
KBanparHble KOpHHU.
34
KBaznpaTHble ypaBHEHUS. 1 1,6
/IpoOHble palinoHalbHbIE 1 2,5
ypaBHEHUS
Hepasencrtaa. 1 3,4,6
CTeneHb C IEIBIM 1 45
MOKA3aTeJIeM.
DJ1eMEHTHI CTATUCTUKH. 1 1,3,5
Umocoeas konmponvuas 1
paboma Nel() 5
9 kJaacc
Paznen Kou- Tembl Kou- OcHOBHBIE BUbI OcHoB
BO BO e TeJIbHOCTH HbIe
4acoB 4acoB oOyuaromuxcs (Ha Hampa
YPOBHE Y4eOHBbIX BJICHH
AecTBUil) A
BOCITH
Tares
bHOM
nesiTe
JBHOC
™
KBaapaTuunas 22 OYHKIUU U UX 5 Breraucnsars 3HaueHuA 2,3
dpynkuus CBOMCTBA GyHKIMH, 3a1aHHOM
KBagpartuslii TpexuseH. 4 bopMyIoii, a TakxKe 4,5
KonTponbHas pabota 1 JIByMsI U TPEMS 5
Ne 1 o Teme dbopMynamu.
«KBanpaTHbIit OnuceIBaTh CBOMCTBA
TPEXUIICH (GyHKIMI Ha OCHOBE UX
Kpagparuunas 8 rpau4ecKoro 1,2,4
dbyakms u ee rpaduk OpeACTaBIICHUS.




CrenenHast QyHKIHS
Kopenb n — #i crenenu

KoHntposbHas padota
Ne 2 110 Teme
«KBampatnunas

byHKIHS.
KBanpatuunas

GyHKIIS

HNutepnperupoBaTh
rpad UKy pearbHbIX
3aBUCUMOCTEH.

IToka3bIiBaTh
CXEeMaTUYEeCKU
MOJIOKEHUE Ha
KOOPJMHATHOMN
IUIOCKOCTH TpaduKoB
yHKIMIA Y = ax?, y =
ax?+n,y =a(x—m)?
CtpouTs rpadux
dynkuum y = ax? + bx +
C,yMeTh YKa3bIBaTh
KOOPJMHATHI BEPIITUHBI
napaboJbl, €€ 0Ch
CUMMETPUH,
HaIpaBlieHUE BETBEH
napaboJIbL.
Hcnons3oBars
KOMITBIOTEP TSt
WCCIIETIOBAHMUS
MOJIOKEeHHS TpaduKa B
KOOPJMHATHOM
MIJIOCKOCTH.

N3obpaxarh
CXEMaTUYECKU Ipaduk
byaxuun y = X" ¢
YEeTHBIM Y HEYETHBIM N,
IMOHUMATh CMEICTT
3anuced Buga Va Va, 1a dag
T. 1., TJI€ @ — HEKOTOPOE
yuciio. UmeThb
MPEJCTaBICHUE O
HaXO0XJIEHUU KOPHEH N-
U CTEIeHH C IIOMOIILIO
KaJIbKYJISATOPA.

3,4

YpaBHeHus u
HEPABEHCTBA C
O/THOM
IepeMeHHOM.

14

YpaBHEHUS C OTHOU
IIEPEMEHHOM.

HepaseHnctBa ¢ onHOM
IIEPEMEHHOM.

KonTponbHas pabota
Ne3 mo Teme
«YpaBHEHUS U
HEpPaBEHCTBA C OJTHOU
IIEPEMEHHON

Pemate ypaBHeHUs
TPEThEN U YETBEPTON
CTEIICHH C TOMOUIBIO
pa3ioKeHHs Ha
MHOXHUTENH U BBEACHUE
BCIIOMOTI'aTEJIbHBIX
IIEPEMEHHBIX, B
YaCTHOCTH

pemats OMKBaJpaTHbIE
ypaBHeHHs1. Pemath
JIpOOHBIE pallMOHATBHBIC
YpaBHEHHMsI, CBOJS UX K
IEJIBIM YPABHEHHSIM C

2,4

3,5




N (D14% {011 (&7
IIPOBEPKOM KOPHEH.

Pemars HepaBeHCTBa
BTOPOM CTEIICHH,
UCIONb3Ys TpapuuecKue
IIPEJCTaBICHHUS.
Hcnonp30BaTh METOL
WHTEPBAJIOB IS
PEILIEHUS HECIOKHBIX

paloHaIbHBIX
HEPaBEHCTB.
YpaBHeHnus u 16 VYpaBHeHuUs C 1ByMs Crpouts rpaduku 1,3,6
HepaBeHCTBA ¢ IIEPEMEHHBIMH U UX YpaBHEHUH C IBYMS
AByMSI CHUCTEMBbI IIEPEMEHHBIMU B
nepeMeHHbIMH. Hepasencta ¢ aByms IPOCTEHIINX CIyYasX, 2,4
NEPEMEHHBIMH U UX Koraa rpaukom
CUCTEMBbI ABIISICTCA IIpsMas,
KontponbHas pabora napaboJa, rurepoorna, 5
Ne4 o Teme OKPYKHOCTb.
«YpaBHEHUS U Hcnonp3oBath ux i
HEPAaBEHCTBA C ABYMs rpauuecKoro pereHus
[IEPEMEHHBIMI. CUCTEM YPaBHEHMH ¢
JIByMsl IEPEMEHHBIMH.
Pemats crioco6om
[IO0JICTAHOBKU CHUCTEMBbI
JIBYX YpaBHEHUH C
JIByMsI IEPEMEHHBIMU, B
KOTOPBIX OJTHO
ypaBHEHUE MEPBOU
CTEIEHH, a APYrou —
BTOPOM CTEIECHHU.
Pemate TekcTOBBIE
3aJla4M, UCIIOJIB3YS B
KauyecTBe
anreOpandeckoi
MOJIETN CUCTEMY
ypaBHEHUH BTOPOU
CTEIEHU C JBYMsI
NIEPEMEHHBIMH; pelIaTh
COCTaBJIEHHYIO CUCTEMY,
MHTEPIPETUPOBATH
pe3yJibTar.
Apudmernyeckas | 15 Apudmernueckas IIpyuMeHsITh UHEKCHBIE 1,4,6
/| TIPOTPECCHSI. 0003HaYCHUS IS
reoMeTpuyecKas KonTtponsHas padora YJIEHOB 5
NPOrpeccuu. Ne5 mo Teme IIOCJIEI0BATEIbHOCTEM.
«Apudmernueckas ITpuBoIMTE IpUMEPHI
MIPOrPecCcus» 3aJlaHus
['eomerpuueckas [I0CJIE0BATENBHOCTEN 1,3,6




porpeccus

KonTtponsHas pabora
Ne6 o Teme
«I'eomerpuueckas
IIPOrPECCUsI.

dbopmyI0ii N-TO WieHa U
PEKYPPEHTHOU
dbopmyroii. BeiBoguTh
dbopMyITeI N-TO YIeHA
apupMeTHIECKON
MIPOTPECCUU U
reOMETPUYECKOMN
MIPOTPECCUU, CYMMBbI
MEPBBIX N YJICHOB
apumeTnyeckoii u
reOMETPUYECKOMN
MPOTPECCHi, pELIATh
3aJlauu ¢
HCIIOJIb30BAaHUEM ITUX
dbopmyi. Jloka3biBaTh
XapaKTEPUCTHUECKOE
CBOMCTBO
apu(pMETUIECKON 1
reOMETPUYECKOMN
nporpeccui

[TpuBOIUTE pUMEPHI
JIMHEMHOTO pocTa
YJIEHOB HEKOTOPBIX
apru(pMETUYECKUX
nporpeccuit u
AKCIIOHEHIIMAJILHOTO
pocTa 4JIeHOB
HEKOTOPBIX
reOMETPUUYECKUX
IIPOrpeCCUi.

DJIEeMEeHTBI
KOMOUHATOPUKH
U TeOpHuH
BEPOSITHOCTEI.

13

OneMeHThI
KOMOMHATOPUKHU

Hauanbnsie cBenenus
W3 TEOPHUH
BEPOATHOCTEM.

KonTponbhas padora
Ne7 mo Teme
«DNeMEHTBI
KOMOMHATOPUKH U
TEOPUU BEPOATHOCTEN»

BremonuuTs nepedop
BCEX BO3MOXHBIX
BapHaHTOB JJIs
nepecyera 00bEKTOB U
KOMOHMHAIIHA.
IIpuMeHnATH npaBuIIO
KOMOHHATOPHOTO
YMHOXKEHHUS.

PacnioznaBath 3a1auu Ha
BBIYUCIICHUEC YHClla
[I€PECTaHOBOK,
pa3MeneHN,
COYETAaHUW U IPUMEHATH
COOTBETCTBYIOIINE

bopmybI.

Boruucnsats yactoty
CITy4alHOTO COOBITHS.

1,4,5,6

3,5,6




OueHuBaTh BEPOSITHOCTD
CIIy4aifHOT'O COOBITHS C
IIOMOUIBIO YaCTOTBI,
YCTaHOBJICHHOM
OIIBITHBIM ITyTEM.
Haxonuts BEposATHOCTH
CJIy4aifHOro COOBITHS Ha
OCHOBE KJIaCCUYECKOTO
OIpeCIICHUs
BEPOATHOCTH.
ITpuBoUTE IPUMEpPBI
JIOCTOBEPHBIX U
HEBO3MOXHBIX COOBITHII.

IloBTOpPEHME 22 KBagparuunas 4 3,4
byHKIHS

VYpaBHeHus u 2,5
HEpaBEeHCTBA C OJHOM
IepEeMEHHOMN 3

YpaBHeHus u 5 4.6
HEPAaBCHCTBA C ABYMS
MIEPEMEHHBIMH.

VYpaBHeHUs U 4 1,3
HEpPaBEHCTBA C IBYMs
IePEMEHHBIMH.

Apudmernueckas u 2 4,5
reoMeTpHUecKast
MIPOTPECCHM.

DeMEHTBI 3 25,6
KOMOHMHATOPHUKH U
TEOPHUH BEPOSATHOCTEH.

HTorosas KOHTPOJIbHAS 1 5
pabora
COI'JTACOBAHO COI''TACOBAHO
IIpoTokon 3acenanus 3amecTuTens qupekTopa no YBP
METOJINYECKOTO 00hCTMHEHUS A.C.[laBuieHKO
yuuTeneil MaTeMaTuku, GU3NKY, «30 » _aBrycra 2021 roga

uHpopmatuku COLI Nell
oT «28 »aBrycra 2021 roga Nel
E.B.IlmotHNKOBa



https://videouroki.net/course/lichnostnoie-razvitiie-doshkol-nika-v-sotsial-noi-sriedie-v-usloviiakh-riealizatsii-fgos-do-1.html?utm_source=multiurok&utm_medium=banner&utm_campaign=mskachat&utm_content=course&utm_term=251
https://videouroki.net/course/lichnostnoie-razvitiie-doshkol-nika-v-sotsial-noi-sriedie-v-usloviiakh-riealizatsii-fgos-do-1.html?utm_source=multiurok&utm_medium=banner&utm_campaign=mskachat&utm_content=course&utm_term=251

		2022-09-20T16:48:00+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 11 ИМЕНИ ГЕОРГИЯ КАПИТОНОВИЧА КУХАРЕНКО МУНИЦИПАЛЬНОГО ОБРАЗОВАНИЯ ЩЕРБИНОВСКИЙ РАЙОН СЕЛО ШАБЕЛЬСКОЕ
	Я являюсь автором этого документа




