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1. IogcHuTEABLHAA 3ANMUCKA

AnanTupoBaHHas paboyasi mnporpamma mno aiaredpe 9 kJjgacc A JeTeid ¢
OrpaHNYEHHBIMM BO3MOKHOCTAMH 310poBbsi (3IIP) cocraBileHa Ha OCHOBe CJIeAYIOLIHX
HOPMATHBHBIX JOKYMEHTOB H METOAMYECKMX MaTePHAJIOB:

1. ®epepanbHOro rocyAaapcTBEHHOro 0Opa30BaTEIbHOIO CTaHJApTa OCHOBHOTO OOIIETO
o0Opa3oBaHuUsl, yTBEPKIEHHOr0 IIpukazoM MunucrepcTBa oopazoBanus u Hayku P® orl17.12. 2010 r.
Nel1897

2. TlpumepHasi OCHOBHAsI 00pa3oBaTeIbHas POrpaMMa OCHOBHOTO 00IIeT0 00pa3oBaHMs,
yTBepkaeHHas deaepaibHbIM yueOHO- METOAMYECKUM OObETMHEHUEM 0 00I1IeMy 00pa30BaHHIO
(ITporoxkomn 3acemanus ot 8 anperns 2015r.Nel/15)

3. Aunre6pa. CoopHuK pabounx mporpamm. 7—9 Kiacchl : yued. mocodue i1 o01eoopa3oBar.
opranmsarmii / [co cT. T. A. BypmuctpoBa].— M. : Ilpocsemnienue, 2018.

YueOHasi 1eITEJbHOCTD OCYIIECTBJIAETCS PH UCTOJIb30BAHUM:
Anrebpa.9 xiacc: yueOHHK 1711 001eo0pa3zoBarenbHbIX yupexaenuii / F0.H. Makaperues, H.I'.

Munprok, K.M.Hemkos, C.b. CyBopoa; nmox penakmueii C.A. TenskoBckoro. M.: [Ipocsemenue, 2018.
CornacHo y4eOHOMY IUIaHy IIKOJBI Ha M3ydeHue anreOpsl B 9 kimacce orBogutcs 102 waca w3

pacuera 3 4 B HEZICIIIO.

B mom uucne:

KonTtponbHbIX padoT — 8 (BKJIHOYAst TPEHUPOBOYHYIO IPEAdK3aMEeHAIMOHHYI0 paboty B hopme ['BD)

YpoBeHb 00yueHus - 6a30BbIH.

OcHoOBHBIE HANIPABJICHUS] KOPPEKIMOHHOM padoThl ¢ yyamumucsa umerwmue OB3

XapakrepHbiMu ocobeHHocTsiMu yaamuxcst ¢ OB3(3I1P) sBnsitoTcs HEAOCTaTOYHOCTh BHUMAHUS,
THIIEPAKTUBHOCTD, CHM)KEHUE NaMSTH, 3aMEIJICHHBIH TEMIT MBICIUTEILHON NESTEIbHOCTH, TPYIHOCTH
perymauuu  noBeneHus. OgHAKO CTUMYJSIUS JEATEIBHOCTH OTUX yYallMXCs, OKa3aHHe WM
CBOEBPEMEHHO TTOMOIIM MO3BOJISET BBIACIUTD Y HUX 30HY Orpkaiimero pa3sutus. [losTomy ydammecs
c OB3, npu co31aHuM UM OIpeNIeeHHBIX 00pa30BaTeNbHBIX YCIOBUHM, CHOCOOHBI OBJIaIE€Th IPOTrPaMMOi
OCHOBHOM 00111€00pa30BaTeNbHOM IKOJIBI U B OOJIBIINHCTBE CIy4yaeB MPOAOIKUTE 00pa3oBaHUeE.

CopneprkaHue mporpaMMbl HaIlpaBJIE€HO Ha PeLIeHUE CIEAYIONINX KOPPEKIIMOHHBIX 331a4:
-TIPOJIOIDKUTE (POPMHUPOBATH IMTO3HABATEIBHBIE HHTEPECH! yUAIIUXCSA U KX CaMO0Opa30BaTeIbHbIC HABBIKH;
- co37aTh YCIOBMS JUIsl Pa3BUTUS y4Yalllerocss B CBOEM IE€PCOHAIBHOM TEMIle, HCXOAs M3 €ro
o0pa30BaTeNbHBIX CIOCOOHOCTEN U UHTEPECOB;

-IPpHOOPECTH (JOCTUTHYTh) YyYalIUMCs YPOBHS OOpa30BaHHOCTH, COOTBETCTBYIOIIETO €ro JIMYHOMY
MOTEHIMATy ¥ 00€CIIEUYNBaIOIETO BO3MOXXHOCTh MPOJOIDKEHUSI 00pa30BaHUs U TAIbHEHIIIEr0 pa3BUTHS;

BaxuelimuM ycnoBueM mNoCTpoeHHsl ydyeOHoro mporecca ains ywamuxcs ¢ OB3, sBnsercs
JOCTYITHOCTB, YTO JIOCTUTAETCS BBIICICHUEM B KaXKI0H TeMe riiaBHOTO, nuddepeHnuanueid Mmarepuana,
MHOTOKpPaTHOTO TIOBTOPEHHsI ~ NPOIJIEHHOro Marepuaia, BBINOJHEHHE 3aJaHUil 10 aJropuTmy,
JTUKBUIAIUS TTPOOEIIOB.

['oBopst 0 nocTymHOCTH B OOyueHHMM, HE ClIeAyeT MOHMMAaTh 3TOT NMPHUHLUI, Kak TpeOoBaHUE
MaKCHUMaJbHO CHU3HUTh TPEOOBAHUS K YPOBHIO 3HAHWH W YMEHHSM. Peub uaer o Tom, 94To0bI 00JIerInuTh
JUIs IIKOJBHMKOB TMPOIECC OBJAJEHUS MaTepHajoM: JeTalbHOe OOBSCHEHHE C MHOTOKPAaTHBIM
MOBTOPEHHEM, TPEHHUPOBKA B NMPHUMEHEHUH 3HaHWH. Pasznmenenue ydeOHOTO Marepuana Ha HEOOJbIINE
4acTH, KOHTPOJUPOBAHNUE YCBOCHUS KaKJOW €ro 4acTu, oOecrieueHre BO3MOKHOCTH KaXKAOMY YUCHHUKY
paboTaTh CO CBOMCTBEHHOM €ro MHIUBUYalbHOW CKOPOCTHIO YCBOEHUSI.

JuddepeHurpoBanHbld  MOAX0A OO0Y4YEeHHUs MpeanojaraeT ONTHMajbHOE NpUCHOCOOIeHUe
y4eOHOTO Marepuaia W METOJOB OOyYeHHUS K WHAMBHIYATBHBIM OCOOCHHOCTSM KaKIOTO YYCHHKA.
[Iporpamma ¢opmupyeT MHTEpeC K 3HAHUSAM M HPOCTEHIINE HABBIKM CAMOCTOSITEIBHOM paboThl IO
o0pasiry, cxeme, allrOpUTMY.



K ocHOBHBIM MeTOJaM, NMPUMEHSEMBIM Ha ypoKax OTHOCATcA: Oecena, oObsICHEHHE, pacckas,
yOpaKHEHHS (TPEHHUPOBOYHBIC, 1O MIA0JIOHY, CAMOCTOSITEIIBHBIC), METO HAOIIOJACHUS, TUIAKTUUECKHE
UTPBIL.

Coneprkanue Kypca 1o CpaBHEHUIO C TPAJAUIMOHHBIM NIEPECMOTPEHO TaKUM 00pa3oM, YTOOBI OHO
ObUIO a/IeKBATHO OCOOCHHOCTSIM BOCHPHSTHS JAHHOM KaTerOpuH HIKOJIBHUKOB. OO0BEM H3y4aeMoro
MaTepuaia B IIeJIOM MEHbIIE, YeM B TPATUIIMOHHOM KypCe, YTO TIO3BOJISICT MPUHITH HEOBICT I TEMIT
IPOJBUKEHUS B 00yUCHUH.

B 9 kiacce MOBTOPSIFOTCS U CHCTEMATH3UPYIOTCS PaHee MONYYCHHBIC yJallUMUCS ajiredpandecKkue
CBEJICHUS], pACCMaTPUBAIOTCS apruPMETHIECKas U TeOMETpUYECKast MPOrPECCHH, KBaJpaTHUHbIe (PYyHKIINH,
YpaBHEHHsI M CHCTEMBbI ypaBHeHUH. OOydeHHE BEIETCS C MIUPOKOW OMOpPOW Ha HArJISIIHO TpaduyuecKue
npencrapieHus. COBEpIICHCTBOBAHWE BBIYMCIUTEIBHBIX HABBIKOB YYallUXCs JOCTHTAeTCs IyTeM
BKJIIOUCHHUS B KypC OOJIBIIIOTO YHCIIA 33/1a4, CBI3aHHBIX C BBIMOJIHEHUEM PA3IMYHOTO POJ/ia BHIYHCICHUH,
C UCIIOJIb30BaHUEM TAOJIUIl 1 MUKPOKAIBKYISATOPA.

HekoTtopbie TpyIHOIOCTYITHBIE TEMBI PACCMATPUBAIOTCSI B 03HAKOMHUTEIBHOM IOPSIKE: CBOHCTBA U
rpaduK KBagpaTH4HOH GYHKIMM y = ax’ + n uy = a (x — m)?, ypaBHeHUS C ABYMs TIEPEMEHHBIMH H €TI0
rpaduK, CHCTEMBl YpaBHCHUHU C IBYMs IepeMeHHbIMHU, Bce hopMynbl nmporpeccuii narotcst 6€3 BBIBOAA.
Paznen «Teopust BEpOSATHOCTHY pacCMAaTPUBAETCS B O3HAKOMHTEIBHOM TOPSIIIKE.

WHTennexTyaabHOe pa3BUTHE HEMOCPEICTBEHHBIM 00pa3oM CBSI3aHO C pa3BUTHEM pedd. [loaTomy

Ba’XXHbBIM U BCCHCIIPCMCHHBIM IIPUHIHUIIOM pa6OTBI SABJIACTCA BHUMAHHEC K pEYCBOMY PA3BUTHIO: YHAIIUCCA B
KJIaCCC NJOJDKHBI MHOI'O TOBOPHTDL M 3aIIMCbIBATDb. Onu JOJDKHBI OOBSICHATL CBOU I(eﬁCTBHH, BCIIYX pa3biACHATD
CBOM MbICJIM, CCbUIATbCA HAa HM3BCCTHLIC IIpaBHJIA, (1)aKTI>I, BBICKA3bIBATb OOI'aJIKH, IIPCAJIararb CIIOCOOBI
PCUICHUA, 3alaBaTb BOIIPOC.



2.1ls1anupyemble npeaIMeTHbIE Pe3yJIbTATHI 0CBOCHHS Y4e0HOr0 mpeaMera

Aneeopa 7-9 knacc

BopinyckHUK Hay4YuTcs (QJ1 HCIIOJIb30BAHUS B
NOBCEIHEBHOI ’KNU3HU U 00ecnedeHHs

BpinyCKHUK MOJTYyYHT BO3MOKHOCTh HAYYUTHCHA B 7-9 Ki1accax

Paznen (aJ1s1 o0ecrieyeHUs1 BO3MOKHOCTH yCHELIHOI0 IMPOJ0JIKEeHH
BO3MOKHOCTH YCIIEIIIHOI'0 NPOJXO0JIZKEHH S -
o0pa3oBaHusi Ha 0230BOM H YIJIyOJIEHHOM YPOBHSX)
o0pa3zoBaHusi Ha 0a30BOM YPOBHe)
DJIeMEeHThI e OmnepupoBaTh Ha 6230BOM YPOBHE MOHSITHUSIMH: o Onepupogamv NOHAMUAMU: onpeodelieHue, meopemd, aKkCUoma,
TEeopuu MHOYKECTBO, 3JIEMEHT MHOXKECTBA, IIOAMHOXECTBO, MHOJICECMB0, XapAKMEPUCTUKU MHOICECEA, dJIeMeHm MHOJCECmada,
MHOKEeCTB H IIPUHAJIEKHOCTD, nycmoe, KoneyHoe u 6eCKOHeUHOe MHOMCEeCm80, NOOMHONICECMBO,
MAaTeMATHYeCKOM ° 3a/1aBaTh MHOJXKECTBA IICPCUYUCIICHUECM UX npuHaaﬂestHocmb, BKJlI04YeHUe, pa6eHCnmeo MHOIHCeCms,
JIOTUKH JJICMCHTOB,; ®  U300paANCAMb MHOIHCECMBA U OMHOWEHUE MHONHCECME C NOMOUBIO
® HaXOJUTh IepeceueHue, 00beIMHEHUE, Kpy2o6 Junepa,
ITOAMHOKECTBO B IIPOCTENIINX CUTyaLUsX; ® onpeoensimov NPUHAOTIEHCHOCNb INEMEHNA MHONCECNEBY,
e onepupoBarh Ha 0a30BOM YPOBHE MOHATHIMU: 00beOUHEHUIO U nepeceyenur0 MHOJICeCME;
OIIpeAeIEHNE, aKCHOMa, TEOPEMa, T0Ka3aTEIbCTBO; ®  300a8amb MHOIHCECMBO C NOMOWBIO NEPEUUCTEeHUS JIIEMEHMO8,
® TIPUBOJIUTH NPUMEPHI U KOHTPHIPUMEPHI IJIS CNl0BECHO20 ONUCAHUS,
MTOATBEPKHEHUS CBOUX BBICKA3bIBAaHUU. ®  Onepupoeamvb NOHAMUIMU. 6bICKA3bIGAHUE, UCIMUHHOCb U
B noBceqHeBHOM JKU3HU U NIPU U3YyYEHUH APYTHX JIOHCHOCMb BbICKA3BLIBAHUS, OMPUYAHUE 8bICKA3bIBANHUL, Onepayuu Hao
NnpeaMeToB: 8bICKA3bIBAHUAMU. U, UL, He, YCI08HbIE 8bICKA3bIBAHUS (UMNIUKAYUU),
®  HCIOJIb30BaTh Ipa)yecKoe MpeICTaBICHUE ®  CMpoumb 8bICKA3bIBAHUS, OMPUYAHUSA BbICKA3bIEAHU.
MHOJKECTB JUJIS OIMCAHUs PEAbHBIX IIPOIECCOB U B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NpPeIMeTOB:
SBIICHUH, TIPY PEIEHUH 38124 IPYTUX y4eOHbIX ®  CmMpoums Yenoyku yMO3aKaIo4eHull Ha OCHO8e UCNONb3068AHUS
IIPEIMETOB npasui 102UKU,
®  UCRNOIbL306AMb MHOIHCECMEA, ONEPAYUU C MHOICECMEAMU, UX
epaguyeckoe npedcmasnenue 0 ONUCAHUSL PEalbHbIX NPOYECCO8 U
sA61eHUll
Yucaa e OmnepupoBaTh Ha 0230BOM YPOBHE OHSITHSIMH: e Onepuposams NOHAMUAMU: MHOICECMBO HAMYPATbHBIX YUCET,

HATypaJIbHOE YMCIIO, IIeJI0€ YUCIIO, OOBIKHOBEHHAs
Ipo0Bb, AecATUYHAS APOOb, CMEIIaHHast Ipo0b,
parroHaIbHOE YHCIIO0, apuPMETHUECKUN KBaIPATHBIN
KOPEHB;

® CNOJB30BaTh CBOMCTBA YKCEI U TpaBuia

MHOJHCECMBO YelblX YUCEel, MHOMNCECMB0O PAUUOHANIbHBIX YUCE]L,
uppayuoHajilbHoe 4uciuo, KGG()paWIHbZIZ KOpPEHb, MHOJHCECN B0
oeticmeumenbHbIxX yucei, ceomempudecKkas uHmepnpemayus
HamypaibHulx, Yyeuvlx, payuoOHaJ1bHblX, oelicmeumesbHbix yucei,
®  NOHUMAMDb U OOBACHAMb CMBLCIL I’ZOS’MZ/!MOHHOIZ 3anucu




BrinyckHUK Hay4yuTcs (11 HCIOJIb30BAHUS B
IOBCEIHEBHOM KU3HHU U o0ecreYeHu st

BpinyCKHUK MOJTYyYHT BO3MOKHOCTh HAYYHTHCHA B 7-9 Kiiaccax

Paznea (aJ1s1 o0ecrieyeHUs1 BO3MOKHOCTH YCIELIHOI0 IMPOJ0JIKEeHH
BO3MOKHOCTH yCIEIIHOI0 IIPOXOJIKEHU S .
O T (S D) o0pa3oBaHusi Ha 0230BOM H YIJIyOJIEHHOM YPOBHSX)
JICUCTBUI IPU BBINOJHEHUU BBIYUCIIEHU; HamypanbHO20 YUcia;
®  HCNOJbB30BaTh NPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, ®  GLINOAHAMb GLIYUCLEHUS, 6 MOM YUCTE C UCNOTIb308AHUEM NPUEMOS
10 ipu BBINOJHEHUU BBIYMCIIEHUM U PEIICHUT PAYUOHANBHBIX GbIYUCTEHUL,
HECJIOKHBIX 3a7a4; ®  BBLINONIHAMY OKpY2lieHue PAYUOHANbHBIX YUCET C 3A0AHHOU
®  BBHIIOJHATH OKPYIVIEHUE PALIMOHAJIBHBIX YUCEN B MOYHOCMbIO;
COOTBETCTBUU C IIPABWIAMMU; ®  CcpasHuBamMb PAYUOHANIbHBIE U UPPAYUOHATbHBLE YUCTA,
® OLEHUBATh 3HAYCHUE KBAJPATHOI'O KOPHS U3 ® npedcmasisaimeb payuoHAIbHOE YUCTO 8 8UOe 0eCAMUUHOU Opobu
II0JIOKUTEIBHOIO LEIO0r0 YHCIa, ®  YHOpPAOOUUBAMb YUCIA, 3ANUCAHHBLE 8 8UOE OObIKHOBEHHOU U
® pPAacno3HaBaTh PALlMOHAIBHBIE U UPPALMOHAIIBHBIE oecsamuunol Opoou,
qucia; e naxooums HOJ/[ u HOK uucen u ucnonv3osams ux npu peuieHuu
® CpaBHMBATH YHCIIA. 3a0au.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUM IPYTHX B noBceHeBHOM KU3HU U IIPH U3YYEHHUH APYTUX NPeIMETOB:
NpeaAMETOB: ®  NPUMEHAMb NPABULA NPUOIUICEHHBIX BbIUUCTIEHUL NPU PeUeHUU
® OIICHMBATh PE3YJbTAThl BHIYUCICHUI MPU NPAKMUYecKux 3a0ay U peuleHuu 3a0a4 Opy2ux y4eOHblx npeomemos;
PCHICHUH IIPAKTHYCCKUX 3a/ia4, ®  BLINOAHAMb CPABHEHUE PE3YTbIMAMO8 GbIYUCICHUN NPU PeUleHUU
e  BBINOJHATH CPABHEHUE YHCEII B PEAIbHBIX NPAKMUYecKux 3a0ad, 8 Mmom 4ucie NPUOIUNCEHHBIX GbIYUCTCHULL,
CUTYyalMAX, ® cocmasiams U OYEeHUBAMb YUCIIOB8ble BbIPANCCHUS NPU peUleHUU
®  COCTaBJIATH YHCIIOBBIE BBIPAXKECHUS IIPU PELICHUH NPAKMUYecKux 3a0ay U 3a0a4 u3 opyaux y4eoHvlx npeomemos;
TPAaKTHYECKHUX 3824 M 3314 U3 JIPYTUX yIeOHbIX ®  3QNUCHIBAMb U OKPY2IAMb YUCTO06ble 3HAYEHUS PealbHbIX 8EIUYUH
npcaMETOB C UCNONBL30BAHUEM DA3HBIX CUCEM UBMepPEeHUs
ToxnecTrBeHHbIE e BrInonHATE HECNIOXKHBIE TpeoOpa3oBaHUs IS e Onepuposame NOHAMUAMU CMENEHU C HAMYPATbHbIM
npeodpa3oBaHuA BBIYMCIICHHS] 3HAYEHUI YHCIIOBBIX BBIPAXKCHUM, nokasamesnem, cmenenu ¢ YeivimM ompuyamenbHolM noKa3amenem,

COJIEpKalIiX CTENEHH C HaTypaJIbHBIM IOKa3aTelIEM,
CTEMEHH C LEJbIM OTPHUIATEIbHBIM [TOKA3aTENEM;

®  BBINOJHATH HECIOXKHBIE TPe0OPa30BaHUs ETBIX
BBIPa)KEHUI: pacKpbIBaTh CKOOKH, IPUBOIUTD
MOJOOHBIE cllaracMEeIe;

®  JICIOJIB30BaTh (POPMYJIBI COKPAIIEHHOTO
YMHOXXEHUS (KBaJpaT CYMMBbI, KBaJApaT pa3HOCTH,
pPa3HOCTh KBaAPATOB) IS YIPOILEHUS BEIUNCICHUN
3HAYCHUI BBIPAKEHUN;

®  BBLINOIHAMb NPEOOPA30BAHUS YETbIX BbIPANCEHULL: 0eUCMBUSL C
O0O0HOUNEeHAMU (CTLOdCEeHUe, 8bIYUMANLe, YMHONCEHUE), OeliCEUs. C
MHO20YNeHaMu (CloJceHue, 8blYUmaHnue, YMHONCEeHUE),

®  GLINONHAMb PA3NIOANCEHUE MHO2OUNEHO8 HA MHONCUMENU OOHUM U3
Ccnocob08: eviHeceHue 3a cKoOKY, 2pYNNUPOBKA, UCHONb308AHUE
Gdopmyn COKPAUEeHHO20 YMHOMCEHUSL,

®  gvidenamb K8AOPam CymMmbl U PA3HOCHU OOHOUNEHO8;

®  PAcKIAObIBAMb HA MHOMICUMENU K8AOPAMHBIL MPEXUIEH,

®  BBLINOIHAMb NPE0OPA30BAHUSL BLIDANCEHUT, COOEPHCAUIUX CTNENEHU




Pa3zgen

BrinyckHUK Hay4yuTcs (11 HCIOJIb30BAHUS B
IOBCEIHEBHOM KU3HHU U o0ecreYeHu st
BO3MOKHOCTH YCHEIIHOT0 MPOI0JI:KEHUS
o0pa3oBaHusi Ha 0a30BOM YPOBHe)

BpinyCKHUK MOJTYyYHT BO3MOKHOCTh HAYYHTHCHA B 7-9 Kiiaccax
(aJ1s1 o0ecrieyeHUs1 BO3MOKHOCTH YCIELIHOI0 IMPOJ0JIKEeHH
o0pa3oBaHusi Ha 0230BOM H YIJIyOJIEHHOM YPOBHSX)

®  BBINOJHATH HECIOXKHBIE IPe0oOpa3oBaHus IPOOHO-
JIMHEHHBIX BBIPAXKCHUHN U BBIPAKEHUHN C KBaJIpaTHBIMU
KOPHSIMH.

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTHUX
NpeIMeTOB:

® [IOHMMATh CMBICJ 3alIUCH YUCIIA B CTAHAAPTHOM
BH/JIE;

e OIEepUpoBaTh Ha OA30BOM YPOBHE MOHITHEM
«CTaHJapTHAas 3alliCh YHUCIIay

C Yenvimu OmpuyamenbHolMu NOKA3amensamu, nepexooums om 3anucu
8 6UOe CIenenu ¢ YeablM OMmpuyamelbHbiM NOKazamenem K 3anuci 6
8ude opoou;

®  GLINONHAMb NPEoOPA308aHUSL OPOOHO-PAYUOHATLHBIX BbIPANCEHUIL:
coxkpaweHue opobell, npusederue areedpauieckux opooeti Kk 0ouemy
3HAMEHAMeNt0, CLONCEeHUe, YMHOJCEHUe, OeleHUe aleeOpauyecKux
Opobetl, 8036edenue ancedpauieckou 0podu 8 HAMypaIbLHYIO U Yeyio
OMPUYAMenbHYI0 CIMeneHb,

®  GLINONHAMb NPEOOPA30BAHUS BLIPAICEHUL, COOEPIHCAUUX
K6aopammubvle KOpHU,

®  gulOeNsIMb K8AOPAM CYMMbL UL PAZHOCMU 08VYIEHA 8
BbIPAINCEHUSAX, COOEPHCAUUX KBAOPAMHBLE KOPHU,

®  GLINONHAMb NPEOOPA30BAHUS BLIPANCEHULL, COOEPAHCAUUX MOOYITb.
B noBceaHeBHO KM3HHM U IPH U3YYEHUHU APYTUX MPEAMETOB:

®  GLINONHAMb NPEOOPA308AHUS U OCUCMEUSL C YUCTAMU,
3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOE;

®  GLINONHAMb NPEOOPA308AHUS ANCEOPAULECKUX BLIPANCEHUL NPU
peuteHuu 3a0a4 Opy2ux y4eOHulX NpeoMemos

YpaBueHnus u
HEPaBEHCTBa

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHIMHU:
PaBEHCTBO, YHCIIOBOE PABEHCTBO, ypaBHEHUE, KOPEHb
yYpaBHEHHSI, PEIICHNE YPaBHEHUS, YUCIOBOE
HEpaBEHCTBO, HEPABEHCTBO, PEIIEHNE HEPABEHCTBA;

® TIPOBEPSATH CIIPABEIMBOCTH YHCIIOBBIX PABEHCTB
Y HEPABECHCTB;

®  pemIaTh JIMHEHHbIE HEPABEHCTBA U HECTIOKHBIE
HEpaBEHCTBA, CBOJISIINECS K JINHEHHBIM;

® pemIaTh CUCTEMBbl HECTOXKHBIX TMHEHHBIX
yYpaBHEHMIA, HEPABEHCTB;

® TIPOBEPSTH, ABISETCS JIM JAHHOE YHCIIO PEIICHUEM
ypaBHEHHUS (HEPABEHCTBA);

e pemiath KBaJpaTHBIC YpaBHEHU 110 Gopmyiie
KOpHEH KBaIpaTHOTO YpaBHEHMUS,

e  Onepupogamov NOHAMUAMU.: YPAGHEHUE, HEPABEHCMBO, KOPEHb
VpasHeHus1, peuieHue HepaseHCcmed, pAeHOCUIbHbIE YPAGHEHUS,
obracmu onpeoenenus ypasHeHus (HepageHcmea, CUcmemol ypagHeHUll
UU HepaseHcms),

® pewams TUHelHble YPAGHEHUS U YPABHEHUsl, CBOOUMbLE K
JIUHEUHBIM C NOMOWBIO MOHNCOECMBEHHBIX NPeoOPa308aHUlL;

® pewiams K6aopammwvie ypasHeHusl U YPAaeHeHUs, C800UMbLE K
K8AOPAMHbIM C NOMOUbIO MONCOECMBEHHBIX NPeoOPA3068aAHUL;

®  peuwiamv OpOOHO-TUHElHbIE YDAGHEHUSL,

® pewamv npocmeriuiue UppPaAYUOHAIbHbIE YPAGHEHUS 8UOA

JEX)=a, JT(x)=g(x);
® peuamsv YpasHeHus euoa x"=a ;
®  peuwamsv YpasHeHusi ChOCOOOM Pa3I0HCeHUsL HA MHONCUMENU U
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e 1300pa)kaTh pEIICHUsI HEPAaBEHCTB U UX CHUCTEM Ha
YUCJIOBOM IIPSIMOM.

B noBceaqHeBHOM KU3HU U NIPU U3YyYEeHUH APYTHX
NpeaIMeTOB:

® COCTaBJISATh U PEIIATh JINHEWHBIC YPABHEHUS IIPU
pelleHnH 3a]a4, BO3HUKAIOIIUX B IPYTHX Y4EOHBIX
npeaMeTax

3aMmeHbl nepemMeHHO,

®  UCNONB308ANb MEMOO UHMEPBAN08 OISl PeUleHUsl YelblX U OPOOHO-
PAYUOHATILHBIX HEPABEHCME,

®  pewamv IuHelHble YPAGHEeHUs U HEPABEHCMBA C NAPAMEMPAMU;

®  peuamv HeCl04CHble K8AOPAMHble YPAGHEHUS C NaApaAMempoM,

®  peuamv HeCl0HCHble CUCEMbL TUHEHbIX YPAGHEHUIL C
napamempamu,

®  peuamv HeCI0NHCHbIEe YPABGHEHUS 8 YeNblX YUCIAX.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® cocmasnsimo U peuams JUHelHble U K8AOPAMHble YPAGHEHUS,
VPABHEHUS, K HUM C800AWUECS, CUCTEMbl TUHEUHbIX YPAGHEeHULL,
HepaseHcma npu peuleHuu 3a0ad 0py2ux yueOHuIX npeomMemos,

®  GLINOIHAMb OYEHKY NPAasoono0o0Ust pe3yibmanmos, NoIy4aemblx npu
PeueHuU TUHEHbIX U K8AOPAMHbBIX YPAGHEHULL U CUCTEM IUHEUHbIX
VPasHeHUll U HEPABEHCME NPU PeuleHUul 3a0ay Opy2ux yY4eOHbIX
npeomemos;

® gulOUpamMb cOomeemcmayoujue ypasHenus, HepaseHCcmed Uil Ux
cucmemvl 011 COCMABIEHUSL MAMEMaAMU4eckol Mooenu 3a0aHHOU
PEANbHOU CUMyayuy uiu NPUKIAOHOU 3a0ayil,

®  yMemb UHMeEPNPemupo8ams NOJIYUEeHHbII NPU peuleHul YpagHeHus,
HepaseHCcmaa Ui CUCmembl pe3yibmam 6 KOHmeKkcme 3a0anHOu
PEanbHOU CUmyayuy uiu NPUKIAOHOU 3a0ayu

DOyHKIUH

e Haxoauts 3HaueHue (QyHKUINH 110 33JaHHOMY
3HAYEHUIO apryMEHTa,

® HAXOAWTh 3HAYEHUE apryMEHTA M0 3aJaHHOMY
3HaYeHUIO QYHKIUHN B HECTIOKHBIX CUTYaIUsX;

®  OIpPEACIATH MOJOKEHUE TOUKH 110 €€
KOOPJMHATaM, KOOPAUHATHI TOUKH 10 €€ ITOJIOKEHUIO
Ha KOOPJIMHATHOM IJIOCKOCTH;

e 110 rpaduKy HAXOIUTh 00JIACTh ONpeIeIeHus,
MHOXECTBO 3HAYCHHUH, HyJIN (PYHKIIUU, TIPOMEKYTKH
3HAKONOCTOSIHCTBA, POMEKYTKH BO3PACTAHUS U

o Onepuposamv NOHAMUAMU: QYHKYUOHATLHAS 3A8UCUMOCTID,
@yukyus, epagux GyHKyuu, cnocodwl 3a0aHus QYHKYUU, apeymenm u
3HaueHue QyHKyuy, 0b1acmv onpeodeneHus U MHOHCeCME0 3HAYeHUl
QyHKYUY, HYIU QYHKYUL, NPOMENHCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb QYHKYUU, YEMHOCIb/HEYEMHOCIb DYHKYUU,

® cmpoums epaguru TUHEUHOU, K8AOPAMUYHOU PYHKYUL, 0OpaAmHOU

K
NPONOPYUOHATLHOCIU, PYHKYUU 8uda. Y =a+ . y=%,y=%x,
X+

y =|x;
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yObIBaHUs1, HAUOOJIbIIIEE U HAMMEHBIIIEE 3HAUCHUS
$ynkuuu;

e cTpouTh rpaduk TMHEHHOU QYHKINU;

® TIPOBEPSTH, ABISACTCA JIU JAHHBINA TpapuK
rpaduKoM 3alaHHON (QYHKUIUH (JTMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPIUOHATIEHOCTH);

®  OIpEeneNsATh MPUOIKEHHBIE 3HAUYSCHHSI KOOPAUHAT
TOUKH nepeceueHus rpadukoB QyHKIUH;

e OmepupoBaTh Ha 6A30BOM YPOBHE MOHATHUIMHU:
MIOCJIEIOBATENBHOCTD, apu(METHIECKAst IPOTPECCHS,
reoMeTpUYecKast IpOrpeccusi;

e pemiath 337a4M Ha IPOTPECCUH, B KOTOPHIX OTBET
MOYKET OBITh IOY4eH HETIOCPEICTBEHHBIM
nocy€Tom 6e3 mpuMeHeHus: GopMyI.

B noBceHeBHOI ;KM3HHU M NPU U3YYeHHUH APYTHX
NpeAMeTOB:

®  JICIIONIb30BaTh IPAaMKH PEATBHBIX MPOIIECCOB H
3aBUCUMOCTEH ISl ONpe/IeTIeHNs] UX CBOWCTB
(HanOombIINEe U HAUMEHBIINE 3HAYEHUs], TPOMEXYTKH
BO3pacTaHus U yObIBaHUS, 00JIACTH MOJIOKUTEIBHBIX U
OTpULIATENbHBIX 3HAYEHUH U T.11.);

® HCIOJIb30BaTh CBOICTBA TUHEHHON (QYHKIIUU U €€
rpaduk Mpu pelieHnH 3a1a4 U3 APYTrux yueOHbIX
PEIMETOB

® Ha npumepe K8AOPAMUYHOU PYHKYUU, UCHOTb308AMD
npeobpaszosanus epaguxa @yukyuu Y=F(X) 011 nocmpoenus epaghuxos
@ynxyuii y = af (kx+b)+c;

® cocmasnsims YpasHeHUs NPSMOL NO 3A0AHHbIM YCAOBUSIM.
npoxoosuyell uepes 08¢ MOYKU C 3A0AHHBIMU KOOPOUHAMAMU,
npoxoosueli uepez OAHHYI0 MOYKY U NAPALIeNbHOU OAHHOU NPAMOU,
® uccnedosams YYHKYUIO No e€ cpaguxy;

®  HAXOOUMb MHOJICECMBO 3HAUEHULL, HYIU, NPOMENCYMKU
3HAKONOCMOAHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

®  Onepuposamv NOHAMUAMU: NOCIE008AMENLHOCTIb,
apugmemuueckas npoepeccus, 2eOMempuieckas NPocPeccust;

® pewamv 3a0a4u HA APUPDMEMULECKVIO U 2EOMEeMPULECK)IO
npozpeccuro.

B noBcexHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  WITIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PeabHYI0 3A8UCUMOCHTL
UnU npoyecc no Ux Xapakmepucmukam,

®  UCNONBL306AMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU PYHKYUU NPU
peuterHuu 3a0ay u3 opyaux y4eOHvlx npeomemos

CrarucTuka u
Teopus
BEpPOSITHOCTEI

e lwmets npencraBiieHne O CTATUCTUYECKUX
XapaKTepUCTHKAX, BEPOSITHOCTH CIy4ailHOro
COOBITHS, KOMOMHATOPHBIX 3ajayax;

e pemiaTh NpocTeine KOMONHATOPHBIE 3a/1a4H
METO/I0OM MPSIMOTO M OPTaHU30BaHHOTO NIepedopa;

® [IPEJCTaBJIATh JaHHBIE B BUJIE TAOJIHII, JUarpamm,
rpadukos;

e uypTaTh HH(GOPMAIMIO, IPEACTABICHHYIO B BUJIE

o  Onepupogams NOHAMUAMU: CMOAOYAMbIE U KPY208ble OUACPAMMbL,
maobIuybl OAHHBIX, CpeOHee apughmemuyeckoe, Meouana, Hauboarvuiee
U HauMeHbvlee 3HaueHUs 8blI00PKU, PaA3ZMax blOOPKU, OUCNEPCUs U
CMaHoapmHoe OMKJIOHeHue, CIYYatHAsl USMEHYUBOCMb,

® u3eIEKAMb UHPOPpMAYUIO, NPEOCMABIEHHYIO 8 MAbaUYax, Ha
ouazpammax, epaguxax,

® cocmasnsims maoauysl, CMpoums OUA2PamMmbl U SpaguKu Ha
OCHOB8e OaHHBIX;




BrinyckHUK Hay4yuTcs (11 HCIOJIb30BAHUS B
IOBCEIHEBHOM KU3HHU U o0ecreYeHu st

BbInyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCS B 7-9 Kiiaccax

Paznea (aJ1s1 o0ecrieyeHUs1 BO3MOKHOCTH YCIELIHOI0 IMPOJ0JIKEeHH
BO3MOKHOCTH YCHEIIHOT0 NPO10/KeHH .
o0pa3oBaHusi Ha 0230BOM H YIJIyOJIEHHOM YPOBHSX)
o0pa3oBaHusi Ha 0a30BOM YPOBHe)
TaOIMIBI, AUArPAMMBI, rpaduka; ®  0Onepuposamv NOHAMUAMU: PAKMOPUAT YUCTA, NEPECMAHOBKU U
®  ONpeeNiATh OCHOBHBIE CTATUCTHYECKHE couemanus, mpey2onvhux Ilackans;
XapaKTEPUCTHKHN YUCIOBBIX HAOOPOB; ®  NPUMEHAMb NPABUTIO NPOU3EEOCHUSL NPU PEULeHUU
® OIICHWBATH BEPOSITHOCTh COOBITHS B IPOCTEHIIINX KOMOUHAMOPHBIX 3a0ay,
CIIyvasx; ® onepuposamv NOHAMUAMU. CLYUAUHBII ONbIM, CLYYAUHDIL 8b100D,
® WMETh NPEACTABICHUE O POJIM 3aKOHA OOJIBIITNX ucnvlmanue, dNeMeHMapHoe CIyyatHoe coovimue (Ucxoo),
YKCe] B MACCOBBIX SIBJICHUSX. Kadccuyeckoe onpeoeienue 86eposimHOCMU CLyYatiHo20 coObimusl,
B noBceHeBHOI1 ;KH3HH U NPU U3YYE€HUH TPYTHX onepayuy Hao CIyYAUHLIMU COOLIMUAMU,
NpeaMeTOB: ®  npedcmasisims UHPOPMAYUIO C NOMOWbIO Kpy2os Diiepa,
® OLEHHUBATh KOJIMYECTBO BO3ZMOKHBIX BAPUAHTOB ® pewams 3a0ayu HA bIYUCTIEHUE 8EPOAMHOCNU C NOOCHEMOM
METOJIOM Tepedopa; KOIUYeCmea 6apuanmos ¢ NOMOubio KOMOUHAMOPUKHU.
® WIMETh IPEACTABICHUE O POJIM MPAKTUICCKU
JIOCTOBEPHBIX U MaJIOBEPOSITHBIX COOBITHH; B noBceaHeBHOM KU3HM M NIPH U3YYE€HHHU APYTUX NPeIMETOB:
® CpaBHUBATh OCHOBHBIC CTATUCTUYCCKHE ®  U36IEKAMb, UHMEPNPEMUPOBAms U NPeodPA308bI6ANMb
XapaKTEPUCTUKH, TTOJTYYCHHBIC B IIPOIECCE PEIICHUS uHghopmayuro, npeocmasieHnyo 6 madauyax, Ha OUAePamMmax,
NIPUKJIQJTHON 33a]1a9u, U3YYCHHUS PEATBHOTO SBIICHHS, epagurax, ompaxcarouyio ceoucmea u XapaKkmepucmuKk peaibHuixX
® OIICHUBATh BEPOSITHOCThH PEATbHBIX COOBITHI U npoyeccos u s6/1eHUl;
SBIICHUH B HECIIOKHBIX CUTYalIUAX ® onpeodensamb CMAmMUCMuYecKue XapaKkmepucmuku 6blO0OpoK no
maobauyam, ouazpammam, 2paguram, 6biNOIHAMb CPAGHEHUE 8
3a6UCUMOCU O Yeau PEUeHUst 3a0aUll;
®  OYeHUBAMb BEPOMHOCb PEAlbHbIX COOLIMULL U S18EeHUU
TekcToBbIe e PemaTh HECIOKHBIE CIOKETHBIC 3a7]a4l Pa3HBIX e Pewams npocmule u CIONHCHBIE 340a4U PA3HBIX MUNOS, d MAKHCE
3axa4n TUIIOB Ha Bce apu(MeTHUECKUe NeHCTBUS; 3a0a4u nOGbIUEHHOU MPYOHOCIU,

® CTPOUTH MOJIENb YCIOBUS 3a7auu (B BUAE
TaOJINLIBI, CXEMbI, PUCYHKA WJIK YpaBHEHUS), B
KOTOpOM JJaHbl 3HAUEHUS IBYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYHH, C I[EJIbIO TIOMCKA
pEelLIeHNus 3aJa4H;

®  OCYLIECTBIATH CIIOCOO MOKCKA PELICHNUs 3374, B
KOTOPOM pacCyXJ€HHE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WK OT TPEOOBaHMS K YCIOBHIO;

®  COCTaBIIATh IUIaH PELIEHUS 3aauu;

®  UCNONBL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8
CILOJCHBIX 3a0ay 07151 NOCMPOEHUsL NOUCKOBOLU CXeMbl U peuleHus
3a0auy;

®  pasiuuamev MOOeNb MeKCMa U MOOelb peueHus 3a0adl,
KOHCMPYUpPOBamv K 00OHOU MOOEIU peuleHUsl HeCIL0HMCHOU 3a0aiu
PpasHvle MoOdenu meKcma 3a0ayil;

®  3HAMb U NPUMEHAMb 00a CNOCODA NOUCKA peulerUst 3a0ad (om
mpeboBaHus K yCI08UI0 U OM YCI08US K MPeDO8aAHUIO),

®  100eIUpo8amsv paccylcoeHus npu NOUCKe peuenus 3a0ay ¢
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o0pa3oBaHusi Ha 0230BOM H YIJIyOJIEHHOM YPOBHSX)

e  BBUIEIATH 3TAIlbl PEIICHU 3a/1a4H;

® UHTEPIPETUPOBATH BBIYUCIUTEIbHBIE PE3YIIbTATHI
B 33]1a4€, UCCIIEI0BATh [1OJIyUEHHOE PEIICHHE 3a/1a4H;
® 3HaTh pa3InyMe CKOpOcTeil 00beKTa B CTOSAUEH
BOJIE, IPOTUB TEUEHUS U 10 TEUEHUIO PEKU;

e pemiaTth 337aYM Ha HAXOXKAECHUE YacTH Yucia U
YuciIa [0 €ro YacTH;

e pelaTh 33Jauu pa3HbIX TUIIOB (Ha paboTy, Ha
MOKYTIKH, Ha JBU)KEHUE), CBSI3bIBAIOIIMX TPU
BEJIMYMHBI, BBIIEIATh 3TU BEIMYMHBI U OTHOLLICHUS
MEX]ly HUMU;

®  HaXOJIUTh MIPOLEHT OT YHUCJA, YUCIIO MO MPOLEHTY
OT Hero, HaXOUTh NMPOLEHTHOE CHI)KEHUE UIIH
IIPOLIEHTHOE MOBBILICHUE BETUUHUHBI;

®  pelIaTh HECJIOXKHbIC JJOTMUECKUE 3a/1a4l METO10M
pacCyXICHUM.

B noBcerHeBHOM KU3HM M TIPH M3YYEHHHU APYTUX
NpeaIMeTOB:

®  BBIBUIaTh TMIIOTE3bI O BO3MOXKHBIX IPEIEIbHBIX
3HAUEHUSAX UCKOMBIX B 33J]a4€ BEJITUYMH (JeNaTh
MIPUKUJIKY)

nomowbio 2pagh-cxemoi,

®  gblOESIMb IMANDBL PeUeHUs 3A0aUU U COOEPIAHCAHUE KANCOO2O0
smana;

®  yuemsb 8bIOUPAMb ONMUMATLHBIL MEMOO peueHus 3a0a4u u
0CO3HABAMb 8bIOOP MEMOOd, PACCMAMPUBAMY PA3TUYHbIE MEMOObI,
HAxXo0umbv pasHvle peueHuss 3a0adi, eciu 03MONCHO,

®  AHANUZUPOBAMb 3AMPYOHEHUs NPU PeuleHul 3a0ad,

®  GLINONHAMb PA3IUYHbIE NPEOOPA308AHUSL NPEOTONCEHHOU 3A0ayU,
KOHCMPYUPOBAmb HO8ble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0opamuovie;
®  UHMEPNPemupo8ams GblYUCIUMENbHBLE PE3YIbIAMbL 8 3a0aye,
uccne006ams Noiy4eHHoe peuleHue 3a0adu,

®  GHAMU3UPOBAMb BCEBO3MONCHBLE CUMYAYUU B3AUMHO2O
PAacnonodicenus 08YxX 00beKmMos u UsMeHeHUe UX XapaKmepucmux npu
COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, pACCMOsHUE) NPU peuleHUU
3a0ay Ha 08uUdICeHUEe 08YX 0OBLEKMOB KaK 8 00HOM, MAK U 8
NPOMUBONOLONCHBIX HANPABTICHUSIX,

®  UCCe006aMb BCEBOIMONICHBIE CUMYAYUU NPU PEUEHUU 3A0aY HA
08UDICEHIE NO PeKe, PACCMAMPUBAMb PA3ZHbLE CUCTIEMbl OMCYEMA,

®  pewamv pazHooopasuvie 3a0auu «HA 4ACmuy,

® pewamsv u 0O0CHOBLIBAMb C8OE peuleHUe 3a0ay (8bl0enamb
MamemMamuyeckyio OCHO8Y) Ha HAX0XHCOeHUe YACmU YUcia U 4ucia no
€20 4acmu Ha OCHOBe KOHKPEMHO20 CMbLCIA OpodU;

®  0C03HABAMb U 0OBACHAMb UOCHMUYHOCHb 3A0aY PASHLIX MUNOS,
CBA3BIBAIOUUX MPU BETUYUHDBL (HA pabOmMYy, HA NOKYNKU, HA
08UdICEHUE). BbIOETAMb MU BETUYUHBL U OMHOUEHUS MeHCO) HUMU,
NPUMEHAMb UX NPU PeleHUU 3a0ay, KOHCMPYUpo8ams cOOCMEeHHble
3a0a4 YKA3aHHbIX MUNOS,

® g1ademb OCHOBHLIMU MEMOOAMU PeuleHUss 3a0ay Ha cMecl,
CNa8bl, KOHYEHMPayuu,

®  pewamv 3a0a4u HA NPOYEHMbI, 8 MOM HYUCTIE, CTIOAHCHBLE NPOYEHNIbL
¢ 000CHOBAHUEM, UCNONbL3YS PA3HblE CHOCODDL,

®  pewams 102uyecKue 3a0ayu pazHblMu cnocoOamu, 8 Mmom yucie, ¢
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08yMs OIoOKamu u ¢ mpems 610KamMu OAHHBIX C NOMOWbIO MadIuy,

® pewamv 3a0a4u N0 KOMOUHAMOPUKE U MeopUU 8ePOIMHOCMEN HA
OCHOB€ UCNOIb308AHUSL U3YUEHHBIX MEMO008 U 0O0CHOBbIBANb
peuwienue;

®  peuamv HeCI0iCHbLE 3A0aUl N0 MAMeMAMUYecKol CIMamucmuKe,
® 061a0eNMb OCHOBHbIMU MEMOOAMU PEULEHUSL CIOIHCEMHBIX 3A0aY.
apugmemuueckull, areedpauieckuti, nepedop 8apuanmos,
2eomempuyeckull, 2paguieckuil, NPUMEHsMb UX 8 HOBbIX NO
CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

B noBceaHeBHO KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  gulOensiMmb NPU PeuleHUU 3a0ay XapaKmepucmuKu
paccmampusaemoli 8 3a0ave CUmMyayuu, OmauyHvle Om peaibHuIX (me,
0m KOMOpbIX abCmpazupo8aiucs), KOHCMpYuposams HO8ble
CUMyayuu ¢ y4émom 3mux Xapaxmepucmux, 8 4aCMmHoCcmu, npu
peweHuu 3a0ay Ha KOHYeHmpayuu, y4umsléams niOMHOCHIb
seujecmsa,

®  pewamv u KOHCMPYUPO8ams 3a0a4u Ha OCHOBE PACCMOMPEHUS]
PEANbHbIX CUmyayuil, 8 KOMopuvlxX He mpedyemcst mOYHblLil
BbIYUCTIUMENbHDIL Pe3YTbMan;

®  pewamv 3a0a4u Ha OBUIICEHUE NO PeKe, PACCMAMPUBASL PA3HbIE
cucmemvl omcuema

Hcropus
MaTeMAaTHKHU

e OnuceIBaTh OT/AEIbHBIE BBIIAIOIINECS
pe3yabTaThl, IOJIYYEHHBIE B XOJE€ Pa3BUTHUSA
MaTE€MaTUKHU KaK HayKH;

®  3HATh NPUMEPHI MATEMAaTUYECKUX OTKPBITHUHA U UX
aBTOPOB, B CBSI3H C OTEYECTBEHHON U BCEMUPHOM
UCTOPHUEH;

® [IOHMMATh POJIb MATEMATHKHU B pa3BUTHH Poccun

L4 Xapakmepuweamb 8K1A0 6blda}0u;uxc;z mamemaniukos 6
paseumue mamemamuku U UHblX HAYUYHblX 06]16101’)’1612,’
® JNORUMAamsb pojlb MamemamuxKu 6 pazeumuu Poccuu

MeTtoabl
MaTeMATHKH

e BriOupaTh NoaXOASMINUN U3YUEHHBIH METO JUIS
pPELIEHUH U3YUYEHHBIX TUIIOB MATEMAaTUUYECKUX 3a/1a4;
e [IpuBOIUTH NpPUMEPHI MATEMATHYECKUX
3aKOHOMEPHOCTEH B OKPYKAIOIIEH IEMCTBUTEIBHOCTH

o /cnonwv3ys uzyuenHvle Memoobl, NPO8OOUMsb 0OKA3AMENbCMEO,
8bINOIHAMb ONPOBEPHCEHUE;

®  guIOUPaAMb U3YUEHHbIE MeMOObl U UX KOMOUHAYUU OJisl peueHus
Mamemamuyeckux 3a0ay;
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IOBCEIHEBHOM KU3HHU U o0ecreYeHu st
BO3MOKHOCTH YCHEIIHOT0 MPOI0JI:KEHUS
o0pa3oBaHusi Ha 0a30BOM YPOBHe)

BbInyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCS B 7-9 Kiiaccax
(aJ1s1 o0ecrieyeHUs1 BO3MOKHOCTH YCIELIHOI0 IMPOJ0JIKEeHH
o0pa3oBaHusi Ha 0230BOM H YIJIyOJIEHHOM YPOBHSX)

" MPOU3BCACHUAX UCKYCCTBA

®  UCNONBL306AMb MAMeMamuiecKue 3HaHUus 01 ONUCAHUS
3AKOHOMEPHOCMEll 8 OKpY#calowel 0eticmeumeibHoCmu u
npoU36eOeHUsX UCKYCCMEA,

®  NpuUMeHAmMb npocmeuuue NPOSPaAMMHbLE CPEOCMBA U IJIeKIMPOHHO-
KOMMYHUKAYUOHHbIE CUCeEMbl NPU PeleHUl MamemMamuieckux 3a0ay




3. Coaep:xkanue Kypca aaredopsl 9 kiaacca

1. KpaapatuuHasi (pyHKIUsI

Oynxkiusa. O6nacte onpeneneHus 1 obnacty 3HaueHuil (yaxun. CoiictBa (hyHKIMHU. 00JaCTh
OIpeJIesIeHUs, MHOECTBO 3HAa4YCeHUH, HYJIH, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA,
uéMHOCMb/HeYéMHOCMb, TIPOMEXKYTKHA BO3PACTaHHUS U yOBbIBaHUS, HauOOJbIIEe W HAaUMEHbIIEE
3HaueHus. MccnenoBanue GyHKIuU 10 €€ rpaduky.

IIpeocmasnenue 06 acumnmomax. Henpepvisnocmo ¢hynkyuu. Kycouno 3aoannvle gpynxyuu.
KBanpatuslii TpéxuiieH u ero KopHH. Pa3iioxkeHue KBaipaTHOrO TpEXWieHa Ha MHOKUTEIIH.
®ynkus y = ax?, ee rpaduk u coiicTBa. I'padukn pyHKImil y = ax? + nuy = a(x — m)?
[Toctpoenue rpaduka kBaapatuuHoi ¢pyHkiuu. CBoiicTBa U rpaduk KBaAPATUIHON (PYHKIIMH
(mapabomna). Ilocmpoenue epaguxa keadpamuynou yrnkyuu no mouxkam. Haxoxnenue Hymneu
KBaJpPAaTUYHON  (YHKLUUHU, MHOMCECMBA 3HAYEHUL, NPOMENHCYMKO8 3HAKONOCMOAHCMEA,

NPOMENCYMKOB MOHOMOHHOCMU.

n

OyHKIHA y = x' . Koperp n — oii CTEIIECHU.

I'pagpuxu @ynkyuir. Ilpeobpaszosanue epagurka Gynkyuu y = f(xX) 012 nocmpoenus

epagpuros Qynkyuii 6u0a y — af (kx+b)+c -

I'paghuxu ¢pynxyuii y=a+ﬁ, y =X y=x, y=|x-
+

2. YpaBHeHHMsI 1 HePaBEeHCTBA C OJHOH TepeMeHHOM
Llenoe ypaBHeHue u ero KopHU. buxeadpammuvie ypasnenus. J[poOHbIe pallioHaIbHbIE

ypaBHeHUs1. Pewenue OpooHo-payuonanbHulx ypasrenuil. Memooul peutenus ypasrHenuil: Memoo
3aMeHbl nepeMeHHOII.

Hcnonvzosanue ceoticme (hyHKyuti npu peweHuu ypagHeHUl.

IIpocmetiwue uppayuonanvusie ypasHenus 6uoa v (x)=a. v/ (x)= vE (x) .Ypasnenus suoa X"

=a .ypa6H€Huﬂ 6 YevblX duciax.

Pemrenue HepaBeHCTBA BTOPOI CTENIEHU C OJIHOM TepeMeHHoU. Keadpamuoe nepasencmeo u e2o
peutenus. Pewenue keadpammuvlx HepaseHCcms: UCNONIb306AHUE C8OUCcmE U epaghuxa
K8aopamuunou ynxyuu. 3anuce peuienuss K8AOpamuo2o HepaseHcmea. PellieHre HepaBEHCTB
METOJIOM MHTepBaloB. Peutenue yenvix u OpOOHO-PAYUOHANLHBIX HEPABEHCME MemOOOM
unmepeanos. CUCTEMBbI HEPABEHCTB C OJITHOM MepeMeHHON. Pelenne cucteM HEpaBeHCTB C OAHON
NEePEMEHHON: JIMHEHHBIX, K8aopamuvix. V300paxeHHe pelIeHUs CHCTEMbl HEpaBEHCTB Ha
YHUCIIOBOM NMPSAMOM. 3anuch peleHus: CHCTEMbl HEPABEHCTB.

Hcropus MaTeMaTUKHU
Hcmopus eonpoca o Haxodcoenuu ghopmyn KopHell aneebpaudeckux ypasHeHull cmenexetl,
oonvuux yvemoipex. H. Tapmanws, /[oc. Kapoano, H X. Abenw, 3. ['anya.

3. YpaBHeHHSI 1 HepPaBeHCTBA C JIBYMs llepeMeHHBIMH
VYpaBHeHHs] ¢ JByMsl MEepeMEHHbIMU U ero rpaduk. I'papuueckuii cnocoO pelieHus CUCTEM

ypaBHeHUU. Pemienne cuctemM ypaBHEHUN BTOPOM cTeneHu. Penmenrne 3aiad ¢ MOMOIIBIO CUCTEM



YpPaBHEHUW BTOpPOM CTEIEHH.
HepaBenctBa ¢ nBymsi nepeMeHHbIMU. CHCTEMBbl HEPABEHCTBA C ABYMSI NEPEMEHHBIMH.
4. Apudmerndeckasi ¥ reoMeTpUUECKasi MPOTrPecCUm.
[TocnenoBarenbHOCTH. Yucnosas MOCJIEI0BATEIBHOCTb. [Ipumepsr YHUCJIOBBIX
nocneaoBarenbHocTel. beckoneunsie mocnenoBareabHocTU. Onpenenenrue apupmMeTuiecKoit

nporpeccun. @opmyna N-ro uiaeHa apupmernyeckoi mnporpeccuu. Popmyna CyMMbl HEPBBIX N
YJIEHOB apU(PMETHUECKOH ITporpeccuu.

Omnpenenenne reomerpuyeckoil mporpeccuu. @opmyiia N-ro ujaeHa reoMETPUUECKON IPOTrPECCUN.
@®opMyna CyMMbBl HEpBBIX N WIEHOB  IeoMeTpuYeckoil  mporpeccuu. Cxoodswyasca
2eomMempuiecKkas npocpeccus.

HcTopusi MaTeMaTHKHU
3aoaua Jleonapoo Iluzancxoco (@ubonauuu) o Kponuxax, wucia Duobonawyu. 3adaua o
waxmamuoii d0ocke. CXo0UMOCMb 2e0MeMPUYECKOL NPOZPECCUlL.

5. DaeMeHTHI KOMOHMHATOPUKH M TEOPHUH BEPOSITHOCTH
Cayuaiinble coObITHS

CnyuvaiiHple  ONBITBI  (PKCIIEPUMEHTHI), JJIEMEHTapHbIE CIIyd4alHble COOBITUS  (MCXOJBI).
BepositHoct  3nemeHTapHBIX  cOoObITUH. CoOBbITHSI B CAy4allHBIX  JKCIEPUMEHTAX MU
OJIaronpUATCTBYIOIUE 3JIEMEHTAapHbIE COOBITUS. BeposTHOCTH ciay4aiHbIX coObITHH. OnBITH €
PaBHOBO3MOYKHBIMU 3JIEMEHTapHbIMH CcOObITHsIMU. Kiaccuueckue BEpOSTHOCTHBIE OIbBITHI C
UCIOJb30BaHUEM MOHeT, KyOukoB. I[IpencrtaBieHue coObITHH C HOMOIIBIO AMarpamm Oiinepa.
[IpoTtuBononoXHbIE COOBITHS, OObEIMHEHUE M IepecedyeHue coOblTuid. [lpaBmiio croxeHus
BeposiTHocTel. Cirydaiinbiil BeIOOp. [IpencTaBienue skcriepruMeHTa B BUIE AepeBa.
He3zaBucumele coObITHs. YMHOKEHHE BEPOSTHOCTEH He3aBUCUMBIX coObITH. [locimenoBaTenpHbIe
He3aBUCHMbIE UCTIbITaHus. [IpesicTaBieHre 0 He3aBUCUMBIX COOBITUSX BXKU3HH.
DJIeMeHTbl KOMOMHATOPUKH
[IpaBunao yMHOXXEHMs, IEpecTaHOBKH, GakTopuan uucia. CoyeTaHuss M YHUCIO COYETAHUH.
®opmyna uucna coderanuil. TpeyronpHuk Ilackans. OneiTel ¢ OOJNBIIMM — YHUCIOM
PaBHOBO3MOXKHBIX ~ 3JIEMEHTApHBIX COOBITHH. BbluncieHne BeposSTHOCTEH B ONBITaX C
MIpUMEHEHHEM KOMOMHATOpHBIX popMyil. Mcnbitanus bepuymnu. Yenex u Heynaua.
BepositHoCcTH cOOBITHH B cepuu UcbITaHUN bepHyu.

Cayuaiinble BeJJMYHHBI

3HAKOMCTBO CO CﬂyqaﬁHI)IMI/I BCJIMYMHAMU Ha MPUMEPAX KOHCYHBIX JUCKPETHBIX CﬂyqaﬁHBIX
BenuuuH.  Pacnpenenenume — BeposTHocTe.  Marematmueckoe — oxuaanue.  CpoiicTBa
MaTeMaTHueckoro oxkuaaHus. [loHsTue o 3akoHe OosblIMX yucen. V3MepeHue BeposSTHOCTEH.
[Ipumenenne 3akoHa OONBIIMX YHMCET B COLMOJOIMM, CTPAaXxOBAaHWU, B 3/PAaBOOXPAHEHUH,
obecriedeHnn 6€30MaCHOCTH HAceJIeHUs B Upe3BbIYAMHbBIX CUTYaLUsAX.

Hcropus MmaTeMaTHKHU

Hcmoku meopuu eepossmuocmeii: cmpaxosoe oeno, azapmuule uepsi. I1. @epma, b.Ilackany,

A. bepuynnu, A.H.Koamozopos.

Pelnenue TeKCTOBBIX 332124 -

3agaun Ha Bce apumernyeckue AeiicTBus. PemieHue TEKCTOBBIX 3ajady apuPMETHUECKHM
ciocoboM. Mcnonb3oBanue TabiuL, cxem, 4YepTekeil, IPyrux CpeACTB MpPECTAaBICHUS JaHHBIX
IIPY PELICHUH 3a/1a4U.



3agaun Ha JABWKeHHMe, PadOTy M NOKYNKH. AHaiu3 BO3MOXHBIX CHUTyalluii B3aUMHOTO
pacroiokeHus: OOBEKTOB MPU UX ABHKEHHH, COOTHOLIEHHS] 0OOBEMOB BBHIMOIHAEMBIX padOT Hpu
COBMECTHOH paborTe.

3amayu HA YaCTH, JOJIH, MPOUEHTHI. PelicHre 3a1au Ha HAXOXKICHUE YacTH YMCIIa M YUCIIA 110
ero vactu. Perrenue 3a1a4 Ha IPOLEHTHI U 10JM. [IprMeHEeHHE POMOPIHIA TIPH PEIICHUH 3a7ad.
Jlormyeckue 3amaum. PemieHue normueckux 3anad. Peuwienue nocuueckux 3a0au ¢ nOMOUbIO
epagos, mabauy.

OcHOBHbBIE METOAbI PEHICHUA TEKCTOBLIX 3a/1a4: apH(bMeTquCKHﬁ, anre6pa1/1l1ec1<1/n71,

6.IToBTopenue (21 u). [ToBTopenue kypca 7 —9 kiaccoB (194.). UToroas koHTposibHAs paboTa B
dopme I'BD (44.).
HcTropust MaTeMaTUKHU

Ponv poccutickux yuenvix 6 paszeumuu mamemamuku. JI. Oinep. H.HU. Jlobauesckuil,

11.J1.HYebwiues, C. Kosanesckas, A.H. Koamozopos.



4. TemaTu4eckoe IVIAHUPOBAHUE, B TOM YHCJIE € y4eTOM padoueil mporpaMMbl

BOCIIMTAHHUSA C YKA3aHUEM KOJIUIECTBA YaC0B, OTBOAUMbBIX HA OCBOCHHE KaKI0M

TEMbI

Tema

KoJua-Bo
JacoB

K/P

®opMbl, BUIbI U
cojepsKaHue AeATeJTbHOCTH
1o peajiu3aunu
BOCIIUTATEJIbHOI0 YPOKA

KBanparuunas GpyHKIus

22

VCMAHOBACHUE 008EPUIMETbHBIX]
omuOWeHUl MedHcOy VYUmenem
u e2o VUEeHUKAMU,
cnocobcmeyrouiux
NO3UMUBHOMY B8OCNPUAINUIO
vyawumucs ___ mpebosanuil _ u
npocbh yuumess, NPueiIeYeHuo
UX SHUMAHUS K _00cyxcoaemoul
Ha ypoke urHgopmayuu,
axmueuzayuu Ux|
nosznasamenbHou
Oesmenvrocmiu.
[lo3HaBaTenbHbIE 5- MUHYTKH,
MOCBSIICHHEIE 125-1€eTHIO CO
nHs poxaenus B.J1. 'onuapoBa
1 130-1eTrio co AHS POXKICHUS
.M. Bunorpanosa.
MCIIOJIb30BaHNE BU3YyaTbHBIX
00pa3oB - HAVISAHAS arUTaIus
[IIKOJIBHBIX CTEHIOB;
BxitroueHne B ypoK UTPOBBIX
polenyp, KOTopble
MOMOTAIOT MOAIEPKATh
MOTHBAIHIO JIETEH K
MOJYYECHUIO 3HAHUI,
HaJIQ)KUBAHUIO MO3UTHBHEBIX
MEKJINYHOCTHBIX OTHOIIICHHI
B KJIacce, IIOMOTal0T
YCTaHOBJICHUIO
no0poXxKenaTeTbHOU
aTMocdepsl BO BpeMsl YpoKa

VYpaBHEHHS U HEPABEHCTBA
BTOPOM CTEIIEHU C
OJIHOY IIEPEMEHHOU

14

BceMupHBbIii 1IeHb MaTeMaTUKH

[lo3HaBaTenbHBIE 5- MUHYTKH O

HAyYHO-TIOMYJISIPHBIX KHUTaX
NPUBICYCHUES BHUMAHUSL
UKOJIbHUKOS K YCHHOCHHOMY
acneKkmy uzy4aemvix Ha
VPOKAX AGNEHUL, OP2AHUZAYUS
ux pabomul ¢ NOAYYAEMOU HA
VPOKe COUUANbHO 3HAYUMOT
ungopmayueri —
UHUYUUPOBAHUE ee
00cyicOeHUs, 8bICKA3bIGAHUS
VYAUUMUCSL C80€20 MHEHUsL NO
ee no8ooy, 8bIPAOOMKI C80€20




K Hell OmHOueH s

YpaBHEHUS C 1BYMs
NIEPEMEHHBIMU U UX CUCTEMBI

17

npumeHeHue Ha ypoke
UHMEPAKMUBHbIX hopM
pabombl yuawuxcs:
IPYIIIOBOH pabOThI WITH
paboThI B mapax, KOTOpbIe
y4aT OIKOJILHUKOB KOMaHIHOM
paboTe 1 B3aUMOJICHUCTBUIO C
JAPYTHMH JISTBMHU

Apudmernueckas u
reoMeTpUYecKasi IPOrpecCHu

15

LUCNONb308AHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEHN COJlepKaHUs
yueOHOro npeaMeTa yepes
110100p COOTBETCTBYIOLIUX
3aja4 JJIs pelieHus,
MPOOJIEMHBIX CUTYalud s
00CYXJIeHUs B KJ1acce.
BHIOOP ()OPM YPOKOB U CPEICTB
€ro MPOBEICHUS -
ncmnonab3opanne KT,
npumenenue Ha ypoke
UHMEPAKMUBHBIX (hopm

abomul yuauwjuxcs: TpynnoBoi
paboTHI MK paboTHI B Mapax,
KOTOpbIE y4aT IIKOJILHUKOB
KOMaHJHOH paboTe u
B3aMMO/ICHCTBUIO C IPYTUMHU
NeTbMU

DNeMEeHThI KOMOMHATOPUKHU
BEPOSITHOCTH .

13

IMCITOJIB30BaHUC BU3YyaJIbHBIX
06pa30B - HarlsiaHas arurTaius
IHIKOJIBHBIX CTCH/IOB,

BBIOOpP (JOPM YPOKOB U CPEACTB
ero MIPOBEICHUS -
rcnonb3oBanne UKT;

IpyNIoBoil paboTkl UK pabOThI
B Mapax, C Lenblo OOydeHUus
KOMaH/IHOU pabore u
B3aMMOJICHCTBUIO C JPYTUMU
TETbMH, TOCTAHOBKH 0OIIei
eI, JUIS JOCTHXKECHMUS
KOTOPOM  KaXKIBIM  JOJIKEH|
BHECTHU VHJIMBUyaIbHBIN
BKJIaJl, PACOPEICICHUIO POJIEH,
pediexcuell BKIaga KaxJ0ro B
00IIniA pe3yabTar

IToBTOpEHME

21

mcronb3oBanue UKT;

CIOCcOOCTBOBATh PACKPHITHIO
BHYTPEHHET0 MHUpa peOeHKa

(1e 6oATbCs MPOSBUTH cebsl U




CcaMOYTBEpAUTHCS, Oecena ¢
yUYalIIMICS Ha PaBHBIX,
B3aUMOTIOMOIIIb)
Pabota nHa caiite Perry OI'D /1.
['ymuHa.
Hcnons3oBanre HHPOPMALIHH O
Benukoi OTeuecTBECHHOI
BOITHE B KQUECTBE
TUTAKTUYECKOr0 MaTepuara.
Pa3BuTHE CaMOCTOSITEIBLHOCTH,
pedyiekcun M CaMOOILICHKH,
TTAaHUPOBAHUS cBOeil
NEeSTEIbHOCTH 00YJalOIUMUCS;

nobycOeHUe WKOAbHUKOS
cobodams Ha ypoke
oOWenpunsmole HOpmbl
nosedenust, NPUHYUNbL Y4eOHOU
oucuuniuHbl u
CamMoop2anu3auulL,
camokoumpons

Hroro

102




5. OneHo4YHbIe MaTEePHAJIbI
1. Hupaktuueckue marepuanbl mo anredp: 9 kmacc: kK yueOnmky FHO.H. MakapeueBa u gp.
«Anrebpa. 9 knaccy /JI.U. 3aBuy, H.B. JIpsixonoBa.-M. : M3narenscTBo «Jk3amen», 2019.
2. Epmoa A.Il. T'ono6opoasko B.B. CamocrosiTesbHbIE W KOHTPOJIBHBIC pabOTHl MO ainredpe u
reoMerpu 9 knacc. - M.: Mnekca, 2016.
3. Tectrl mo anredpe: 9 kinacc: k yueonuky KO.H. MakaperueBa u np. «Anredpa. 9 kmace» / FO.A.
I'nazkos,U.K. Bapmasckuii, M. S.I"anamBunu.-M.: M3natensctBo «Jx3amen», 2017

MeToanyeckue MaTepuaIbl
1.Anrebpa. MeTtonuueckue peKoMeHmanmuu. 9 Kiacc: yueO.mocobue miisa  001meoOpa3oBar.
opranuzamuit/ H.I'. Munmiok, 1.C.11neikoBa.-M.: [IpocBemienue, 2017.
Y4eOHUK:
1.Anrebpa: yueOH. mis 9 k. obmeobOpa3osar. yuapexnenuit/[FO.H. Makaperaes, H.I'. Munarok, K.1.
HekoB, C.b.CyBoposa]; nox pen. C.A. TemsikoBckoro.— M.: IIpocsemnienue, 2018.

0P

(1] *
3‘;[ Ha3Banmue pecypca / KpaTkoe onucaHue Anpec 30P

TlocymapctBeHHasi  oOpasoBateibHas —mardopma «Poccwuiickast | https://resh.edu.ru
ANMEKTPOHHAsT MIKOJNA» — A3TO HWHTEPAKTHBHBIE YPOKH IO Bcemy | /about
HIKOJIBHOMY Kypcy ¢ 1 mo 11 kiacc oT Jydmux yduTeneil cTpaHbl, B
TOM 4HciIe 1o MaTtemartuke. HHbopMarmoHHO-00pa3oBaTeabHas
cpena s M3y4eHUS] MaTeMaTHKH, OObEANHSIIONas yYeHUKa (B TOM
yucie aeteit ¢ OB3), yuutens, poauTens U OTKPBIBAIOIIAas PaBHBII
JOCTYIl K KaueCTBEHHOMY oOOIIeMy OOpa30oBaHHMIO HE3aBUCHMO OT
COIMOKYJBTYPHBIX YCIIOBHH.

OnexkTpoHHas GHONIHOTEKa YYCOHNKOB M METONMYCCKUX MATEPHAIIOB. | hitp://window.edu.ru/
[IpenmertHble pa3aensl «Matematukay, «Anredpay, «['eomeTpus
depepanbHblii HHCTUTYT nenarormdeckux mamepenuit. OI'D u EI'D | https://fipi.ru/
no Mmarematuke. Ha caiite pa3smemarorcsa: nemo-BapuanTsl EI'D,
3. | OI'D, I'BD no maremarnke, COOPHUKHA MAaTEPHAIIOB IUTS TOATOTOBKU
o0yJammmxcsi M0 MaTeMaThke, METOAMYECKHE PEKOMEHIAINH
HKCIIEPTOB MPEIMETHOH KOMUCCUH IO MaTEeMaTHKE.

http://window.ed
Karamor Poccuiickoro 06111€06pa30BaTETHHOTO IToprana. | u.ru/window/cata

4.
[IpenmetHbIe paznenbl «KMartematukay, «Anredpa», «['eoMeTpus». log
http://www.school.edu.r
5 Karasnor «O0pa3oBarenbHble pecypchl ceTd MHTepHeT misi obiero | U
" | oOpa3oBaHU.
. http://catalog.iot.ru
6 Karamnor «IxonpHBIN Slanexcy. [IpeameTtHbie paznensl B g
" | «Matemartukay, «Anredpa», «['eomeTpusy.
7 OGpasoBarelbHbIli  TOpPTal I IOATOTOBKM K OJK3aMEHaM 110 https:// mat_h-
" | npodunbHOIi M 6a30BOI MaTEMaTHKE. ege.sdamgia.ru
Caiit  A.Jlapuna. Martepuansl st moaroroBku k EI'D mo
MaTeMaTHke, 0a3a 3agad popmupyetcs Ha ocHoBe OTkphITOro banka,
g, | TPEHHPOBOUHBIX M JHArHOCTHYECKHX pabort, npoOHbIX M PeaNbHBIX | hitps://alexlarin.net
" | BapuanToB EI'D n OI'D. MMeeTcss BO3MOXKHOCTh COCTaBUTh BapHAHT
B BEpPCHM JUIA Me4YaTd. AJANTUPOBAHO MOJ JAEMOHCTPALIMOHHBIHI
BapuanTt EI'D Tekymero roaa.
g, | [lpencraBiensl pewienns TPEHMPOBOUHbIX BaphanToB A. Jlapuna https://mathlesson.ru/no
" | OI'D u EI'D. de/890



https://resh.edu.ru/about
https://resh.edu.ru/about
http://window.edu.ru/
https://fipi.ru/
http://window.edu.ru/window/catalog
http://window.edu.ru/window/catalog
http://window.edu.ru/window/catalog
http://www.school.edu.ru/
http://www.school.edu.ru/
http://catalog.iot.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://mathlesson.ru/node/890
https://mathlesson.ru/node/890

10.

Caiit «IlepBoe ceHTaA0psa». Esxeromueiii ¢ectuBans «OTKPBITHIN
ypok» (mpoBomurcss ¢ 2003 roma). SIBisercs MaccOBHIM U
MPEICTaBUTEIBHBIM ~ OTKPBITBIM — MENAarorn4eckuM  (opymoM, B
KOTOpPOM TPHWHUMAIOT Yy4YacTHE TBHICSYM IIEJaroroB — ydurenaeu
MaTeMaTHKH. Marepuanbl Y4YacTHUKOB (CTaTbU C H3JIOKEHUEM
[IE€arOTMYEeCKOT0 OIbITa) IMyONMKYIOTCA Ha caiite, B KHHIax-
cOOpHUKax  TE3MCOB CTaTed W  HAa  KOMIAKT-AMCKaXx ¢
MIOJIHOTEKCTOBBIMU BEPCHUSIMU BCEX MAaTEPHAIOB.

https://urok.1sept.ru

11.

Yum.py - orTedecTBeHHash OHJIAWH TuiaTdopma, TIe YYCHUKH U3
pernoHoB Poccuy M3y4aroT MaTeMaTHKy B MHTEPAaKTHBHOHN (opMme.
Yuu.py packpblBaeT TOTEHIMAl Kaxkaoro pebenka. [lmardopma
AHAIM3UPYET AEUCTBUS KaKIOrO YYeHHKa W Ha OCHOBE JAaHHBIX
moAOHWpacT TepCOHANbHBIC 3aJaHMUsA, CO3JaBas TaKUM 00pa3oM
VHAWBUIYAIHLHYIO 00pa30BaTelIbHYI0 TPACKTOPHUIO. B TOM umcie u mo
MaTeMaTHKe,

https://uchi.ru/

12.

Caiit Poccuiickoro coBeta onmMMmuaa MKOJHHUKOB. [lyOmmkyercs
YTBEP)KICHHBIA II€PEeYEHb OJMMIIMAA LIKOJIBHUKOB HA TEKYyLIUH
y4eOHBIN TOJI.

https://rsr-olymp.ru/

13.

Polymedia — Bemymuii pOCCHHCKHI MMOCTABIMHK KOMILICKCHBIX
pelieHuid ¥  ayJAHOBU3yalbHOrO OOOPYZOBAaHHsS HAa  PBIHKE
oOpa3oBaHusl. B KOMIUIEKCHYO TPOrpaMMy MOICPKKH 00pa30BaHUs
BXOJIUT:  TEXHHWYECKas  TOJJACpKKa; oOydeHue pabore ¢
00pa30BaTeIbHBIMH HHCTPYMEHTAMH; METOIUYCCKAsi IOICPXKKA;
uH(pOpMaHOHHAS TOAICPIKKA; COTPYAHHYECTBO C TBOPUYCCKUMH
IIKOJIAMHU: KOHKYPCHI, KOH(PEPEHIINH B CEMHUHAPBI.

https://www.polymedia.
ru/

14.

Enunas xomneknust Lludporeix 00pa3oBaTeibHBIX PECypCcoOB IO
MaTeMaTHKe, o kKiraccaM, TeMam 1 Y MK

http://school-
collection.edu.ru/

15.

IlegcoBer. Marepuansr mo @OI'OC. Marematnka (TIpOEKTHAS
JIeSITeNIbHOCTh, BHEKJIACCHBIE MEPOIPUSATHS).

https://pedsovet.org/

16.

YunuTteapCcKuil mopTan — MeXAYHAPOIHOE COOOIIECTBO YIUTENEH.

Konnekuuss  aBTOpCKMX — Mpe3eHTalldif, YpPOKOB U  TECTOB,
KOHTPOJIBHBIX Pa0OT W pabo4uX MpOTpamMM JUIsl YUYUTENEH IIKOJ, B
TOM YHCJIC U 110 MATECMATUKE MaTepHamﬂ JJId TIOATOTOBKHY ydallIuXCs
Kk EI'D u OI'D., B TOM 4ucJe o MaTeMaTHKe.

https://www.uchportal.r
u/

17.

3aByu. Uupo.CaliT comepXUT METOAMYECKHE MaTepHaibl JUIs
NpenojaBaHus MaTEeMaTUKH, IO3BOJIAET MPONTH HE3aBUCHUMBIH
MOHUTOPHHT B o0nactu npoduias CBOeH pabOTHI, CONEPKHUT
nHGOPMAITUIO 0 KOH(PEPEHIUIX U (opyMax.

https://www.zavuch.ru/

18.

OOpaszoBaTenbHas couualibHas ceTh paOOTHUKOB 00pa3OBaHMAL
B03MOXXHOCTE ~ CcO37aTh ~ MHHH-CAMTBI  TeJarora-MaTeMaruka,
chopMHpOBaTh MaTepHajbl JUIS YPOKOB, OMYOJIHMKOBAaTh MaTepHAIBI
mopT¢ oo

https://nsportal.ru/

19.

Nudboypok — mOMmymspHBIA CaiiT, OPraHM3YIONHMI KOHKYPCHI,
ONIMMITHA/IbI, BHUKTOPDUHBI B OONAacTH MaTreMaTukd JUIs JIeTeH,
KOTOPBIM HEOOXOAMMO MOBBINIATH MOTHBAIMIO K MATEMATHKE.

https://infourok.ru/

20.

MaremaTHKa: ClipaBOYHHK (GOPMYII IO aJIre0pe 1 TeOMETPHH.

http://www.pm298.ru/

21.

Mup matematuku. Ha caiite coOpaHsl camble HHTEPECHBIE U SPKHUE
npe3eHTanuu no Martematuke. s Gornee ymoOHOW HaBHTraIMy IO
caiiTy Bce IIpe3eHTallMU pa3[elieHbl Ha KJIACChl, a TaKXKe CBEpXY
MMeEETCsI MOUCK CalTa.

https://mirmatematiki.ru
/

22.

NeHudLit. DnekTpoHHBIe KHUTH KaTeropun «MaTeMaTHKa.
CaliT sBIsIeTCS KaTalloTOM CChUIOK Ha (aiijibl ¢ BIIEKTPOHHBIMU

KHATaMHU 10 Maremaruke (mpeumyiecTBeHHO B ¢dopmarax PDF wu
DJVU).

https://www.nehudlit.ru/
books/subcat350.html
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23.

CoOpanbl KHUTH U  Yy4Y4eOHMKH CaMbIX TOMYJISPHBIX U
BOCTPcOOBAaHHBIX  aBTOpPOB. Marematuka: Bwrenkun  H.AL,
Mopakosuu A.T'., Iloropeno A.B., Yrpunosuu H.J[., Konmoropos
AH., Aranacsu JI.C., Tynpumnckas E.E., Jemumosuu Bb.II.,
Makxapsrges F0.H., Anmumos 1L A. u npyrue.

https://nashol.me/knigi/

24.

MIIHMO - Mockosckwuit Llentp HempepriBHOro MaTemaTHIecKoro
Ob6paszoBanus. Llens caiiTa: coxpaHeHHEe W pa3BUTHE TPaAULMIHA
MaTeMaTHYECKOT0 00pa30oBaHuUs, TMOAJCPKKA Ppa3NUYHBIX (OpM
BHEKJIACCHOM paboThl CO ILIKOJBHUKAMHU (KPY)KKOB, OJHMMIIHA,
TYPHHUPOB U T.I.), METOJHYECKAas IOMOILb PYKOBOAUTEISIM KPY’KKOB
W TpemnojaBaTelsiM  KJIACCOB € YIAyOJNCHHBIM  H3Y4YeHHUEM
MaTEeMaTHKH.

https://mccme.ru/

25.

Jlaboparopus A.I'. MopakoBuya.

https://utf8.lbz.ru/metod
ist/authors/matematika/7
/

26.

ABTOpCKasl CTpaHHMLIA TOKTOpa MENarormyeckux Hayk, mpodeccopa,
3acmyxxenHoro aestens Hayku PO, Jlaypeara mpemuu [lpesnnenra
Poccuiickoli ®enepanuu B obnmactu obpazoBanms 3a 2001 rog,
npodeccopa kadeapbl MaTEMaTUYECKOTO aHaiM3a M METOJUKH
mpenojaBaHus —— MareMaTuku — MHcTuTyra  MaTeMaTuKd |
WHPOPMATUKH  MOCKOBCKOTO  TOPOJCKOTO  MENarorn4eckoro
yHuBepcuTeTa Anekcanapa ['puropbesnya MopakoBuya.

www.ziimag.narod.ru/in
dex.html

27.

Nuteprer-npoekT <«3amaun». Cucrema 3agad A HOATOTOBKHU
YPOKOB, KPYXKOB M (DaKkyJIbTaTHBHBIX 3aHATHH MO MaTeMmaTHke. B
CHCTEeMeE cojieparcs 3aJjaud OJIMMIIHAJ U TYPHUPOB MO0 MaTeMaTUKe
pa3HOro ypoBHS M pa3HbIX PETMOHOB.

https://problems.ru/

28.

VPOKU. NET. ILlenp caiita - mOMOIIbs MOJOALIM M HAYWHAIOIINM
YUATEISIM B COCTABICHHMH TIOYPOYHOTO W  TEMaTHYECKOTO
IUIAHUPOBAHUS, CIICHAPUEB INKOJBHBIX IMPa3gHUKOB, B Pa3pabOTKe
OTKPHITBIX YPOKOB TIO Pa3HBIM IIKOJIBHBIM TpeAMeTaM, KIacCHBIX
4acoB, B TOM YHCJIE IS yIUTelel MaTeMaTHKH.

http://www.uroki.net/

29.

MareMaTtnyeckue — OnuMOMaAbl M OJMMIMAJHBIE  3a/ayu.
Nudopmarius 00 onuMiuanax mo MareMaTHKE pa3inyHOTO YPOBHS,
3aJa4d ¥ NOAPOOHBIE KOMMEHTApUH K PELICHHUSIM.

http://zaba.ru/

30.

Meralllkona. MHTEpHET-KPYKKHU, KypChl, OIUMIIMNAABI, KOHKYPCHI,
TECTBl, BEOMHApHl JUIS WIKOJIBHUKOB. Y4YeOHblE MOCOOUS JUIs
IIKOJIbHUKOB, BEOWHAPHI [T yUUTeNeH.

https://metaschool.ru/

31.

bubnmorexka BUAEO-ypOKOB MO IIKOJIBHOW mporpamMme. OTKpBITHIE
YPOKH IO BCEM IpeIMeTaM IIKOJIBHON MPOrpaMMBbl, B TOM YHUCIIE H
110 MaTeMaTHKe, COJIEPKaT TECThI, TPEHAXKEPHI, KOHCTIEKTHI.

https://interneturok.ru/

32.

OO0pa3oBatenbHbie pecypebl MHTepHeTa — Maremaruka. Marepuabl
K YpOKaM MaT€MAaTUKHU 110 BCEM TEMaM M MapalIessiM.

https://may.alleng.org/e
du/math.htm

33.

CaiiT, KOTOpBII OTKPBIBACT JOCTYI K OJMMIHMAJaM 110 MaTeMaTHKe,
KypcaM TIOBBIIIEHHs  KBanu@uKanuu, BeOWHapam, pabounm
porpamMMam.

https://rosuchebnik.ru/m
aterial/40-saytov-
kotorye-oblegchat-
rabotu-uchitelya/

34.

Onunatin-mkona dokcopr. Ha caiite npemiaraercsi moAroTOBUTHCS
k EI'D u OI'D mo matemaruke, yriryOUThCS B IPEAMET, TIOCTYITUTH B
BY3.

https://foxford.ru/

35.

[Mocrpoenne rpadhmkoB QyHKINN OHIIANH.

http://www.yotx.ru/

36.

JInunerii caiit H. 3unpbepOepr (yuuTtelb MaTeMaTHKH, 3aCITyKEHHBIH
yautenb Poccuu, KaHIWAAT Meaarorndeckux Hayk, JOIEHT, aBTOp
psina yaeOHHKOB 1o Matemartuke). Kartanor daiinos.

http://zilberberg.ru/

37,

ApOy3. 3anumarenbHbld Mup uyucen. CoOmepXHT 3aHUMATEIHHBIC

http://arbuz.uz/t e pi.ht
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(haKkTBl U3 MUpA YHCEIL.

MaremaTuka B moMolb. MOXHO 3a CUUTaHHBIE MUHYTHI IIPOBEPHUTH
CBOW HMCTWHHBIN YpPOBEHb 3HAHUI MO MaTeMaTuke 3a Jro0oil Kimacc

38. http://mathtest.ru/
WIM pasles, BO3MOXXHOCTh TIOCHYIIATh KOPOTKHE JICKLUH 10
IIKOJIBHOM MaTEMAaTHKE.
g9 CaNva - oHmai{H-CepBHC 1O CO3IAHMIO JWATPaMM M TpaduKoB https://www.canva.com/
‘| caMOCTOSITENIBHO MIIM Ha OCHOBE TOTOBBIX [1A0JIOHOB. ru_ru/grafiki/
01Math — oOyuarorias  OHNalH-CHCTEMa MO  MaTeMaTHKe,
40| MIPS/IHA3HAtEHA IS IIKONBHUKOB, KOTOPHIE XOTAT JIyHIle 3HATE https://www.01math.co
| MaTeMaTuky, monyuMTh GoNee IIyGOKOe moHMMaHMe yueGHoro | MY
Marepuaia, M, Kak CJICJICTBHE, MOBBICUTH CBOI) YCIIEBAEMOCTb.
Core — OTcuyecTBCHHBIN  OHJAHH-TIATOpPMA, KOHCTPYKTOP
CIIOKHBIX HHTCPAKTUBHBIX 00Pa30BaTEeIbHbIX CAMHUL, MATCPHANIOB, B | hitp://didaktor.ru/core-
TOM 9HCIIE TI0 MATEMAaTHKE M POBEPKH 3HAHMIT C 0OPATHOM CBA3BIO H | otechestvennyj-
41.| 2neKTPOHHBIM KypHANoOM. JlaHHBIH KOHCTPYKTOp ObLTI cO3MaH B | konstruktor-
pamkax mpoexra «Haumonamenas Otkpeitas Ilkona». C ero | jnteraktivnyx-urokov/
TIOMOIIIBIO0 MOJKET CO3J1aBaTh HHTEPAKTHUBHBIC YPOKH, HHTEPAKTHBHBIC
paboYKe JUCTHI.
Matematuka JUisl BCeX — 00pa30BaTeIIbHbIN MopTal. JJuCTaHIMOHHEIC
YPOKH, HHTEPHET-COPEBHOBAHMS, MaTeMaTH4eCKHe COPEBHOBAHMS,
4| CCPUIKH Ha TOJE3HBIE PEcypehi U COOPHMKH HMHTEPECHBIX 3a1ad. | hitps://math.edu.yar.ru/

OpranuzaTopsl npoekTa: I[IpaBuTenbcTBO fpocimaBckoil 00yacTH,
JHenaprament obpazoBanus SpocmaBckoii obnactu, ['Y A0 «Uentp
TEJIeKOMMYHHUKAIII 1 HHPOPMAIIMOHHBIX CHCTEM B 00pa30BaHUMY.
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KaJIEHI[apHO-TeMaTH‘IeCKOE IJIAHUPOBAaHUEC

Ne Tema pa3sjaeia, ypoka Koua-Bo Hara
n/n JacoB NMpOBeIeHUs
o | KBagpaTnunas GpyHKuusA 22

§1 DYHKIUM U UX CBOHCTBA 5

1 THonamue ¢hynxyuu. Obracms onpedenenusi u 0oaacmo 1
snauenutl pyukyuu. Haxoxaenne OO u O3 byHKINH,
3ananHoi popmynoi. Cnocodul 3a0anus GyHKyuu.

2 I'paghux pynxyuu. I paguxu nunetinoti pyukyuu, npamotl 1
NPONOPYUOHANLHOCIU U 0OPAMHOL NPONOPYUOHATILHOCTU.
Haxoxnenne OO u O3 dhyHKIMH, 3aJaHHONU IPapUICSCKU.

3 OYHKINH peaIbHBIX MPOLECCOB U 3aKOHOMEPHOCTEH. 1
Oyukims Buaa y= |x| u e rpaduk.

4 CaoticTBa GYHKIUU: HYIU PYHKYULU, NPOMENCYMKU 1
3HAKONOCMOAHCMEBA, NPOMEIHCYMKU 803PACMAHUS U
yovisanus, Hauboabulee U HauMeHblUee 3HaAYeHUsl DYHKYUU.

5 [Toctpoenue rpadukoB GyHKIMiA. Ymenue epaguxos 1
@yHxyuii. BeisicHeHHe CBONCTB (YHKIIHH 110 TOTOBBIM
pUCYHKaM.

§2 KBaapaTHblii Tpéxusien 4
6 Keaopammnuiii mpexunen. Kopuu kBaapaTHOTO TpexXusieHa. 1
7 Buvioenenue keadpama osyunena (nonnoz2o keaopama) u3 1

K8AOPAMHO20 MPexyjieHd.

8 Pasznooicenue keadpamnoz2o mpexunena Ha MHOMXCUmMenu 1

9 CokpaieHue 1po0ei ¢ TOMOIIBIO0 Pa3JIoKEHUS 1
KBaJJPAaTHOTO TPEXWICHA HA MHOXHTEJIH.

10 | KonrpoJubHas padora no teme Ne 1 «CpoiicTBa 1
¢pynkuun. KBagparHslid Tpex4jieH».

§3 Ksagparnunas pyHkuus u eé rpadpuk 8

11 | CpoiictBa u rpaduk KBagpatnuHon GyHKIMH (11apadosa). 1
12 | IMoctpoenue rpadukos GpyHKIH BUAA y=X2, 1

HEepeYHCICHNEe UX CBONCTB.

13 | I'padux pynxmumii y=ax’+p u y=a(x+m)?2. INoctpoenue 1
rpaMKOB JaHHOTO BHU/Ia C TOMOIIIBIO 11a0I0Ha MapadoJIbl.
Ilapannenvnulii neperoc epaguxos 600.1b ocetl KOOPOUHAm
U cuMMempusi OMHOCUMENbHO OCell.

14 | Iloctpoenue rpaduka KBaapaTUIHON (QYHKIUU 110 1
anroputmy. Koopounamul gepuiuHvl napadoisl, oco
CUMMempUU.

15 | Iloctpoenue rpaduka KBagpaTUIHON QYHKIIMM MO TOUKAM. 1
Haxoxnenue nyneil kBagpatnyHon (yHKIIUU, MHOKECTBA
3HaYeHUH, MPOMEKYTKOB 3HAKOIIOCTOSHCTBA,

IPOMEKYTKOB MOHOTOHHOCTH.

16 | PabGora c roTOBBIMH PUCYHKAaMH, Ha KOTOPBIX H300paKECHEI 1
rpaduKy KBaApaTHUHBIX (DYHKITHA.

17 | [loctpoenue rpadukoB KBaAPaTUUHbBIX (PYHKUIUN U 1

HAXO0XJICHUE TI0 JTaHHBIM TpaduKkaM 3HaUeHUsT QYHKIIUU
MIPH 33J]aHHOM 3HAY€HUHW apryMeHTa U Ha000POT.




18 | Pemenue ynpaxuenuit mo reme «KBagparuunas 1
GyHKIHS.
§4 Crenennas ¢pynkuus. Kopenb N-oii crenenu 3
19 | Cmenennvie gpynkyuu y=x" ¢ namypanvuvim nokasamenem, 1
ux ceovicmea u epaguxu npu N-4uemHom u N-HeuemHoM.
20 | Kopenv n-cmenenu. I'pagpuru ynxyuii: v — Jx y = 3x 1
y =[x
21 HUcnonvzosanue epaguxos ynxyuii 0ns peweHus 1
ypaeuwenuti u cucmem ypaeuwenuti. Ipagux @ynxyuu
y=a+ k. dIpeocmasnenue 06 acumnmomax.
X+b
22 | KonTpoabHas padora Ne 2 no teme «KBagparnunas 1
¢pyuxkuus. Kopenb N-o0ii crenenn».
I'imas YpaBHeHHs U HEPABEHCTBA € OJJHOH IepeMeHHOM 14
all
§5 YpaBHeHHs ¢ 0JIHOIi TepeMeHHOo 8
23 | Lenoe ypasnenue u eco kopru. Cmenensb yeno2o 1
ypasHenus. Peuenue ypasHenuti Memooom pasionceHus: Ha
MHOXMCUMENU.
24 Perennie ypaBHeHU METOJIOM BBEICHUS HOBOM 1
nepeMeHHoM. buxkeaopammvie ypasHeHUs.
25 Permennie OMKBaJIpaTHBIX YpaBHEHUH. 1
26 | Ilpumepwl pewienutl ypagueHull 8blCUUX CIMeNeHell, 1
MemoObl 3aMeHbl NepeMeHHOU, PA3N10JCeHUs Ha
MHOXMCUMeENU.
27 | Pewenue OpoOHO-payUOHANbHBIX YDAGHEHUL MEMOOOM 1
66€0eHUs1 HOBOU NepeMeHHOU.
28 | Pewenue mekcmogwvix 3a0a4 ¢ NOMOWbI0 OPpOOHO- 1
PAYUOHATILHBIX YDABHEHUII.
29 | Hexomopwie npuemvi peuienus yeavix ypagHeHuil ¢ 00HOU 1
nepemMeHHol (meopema o KOpHe MHO204leHa, meopema o
YenblX KOPHAX Yeno2o ypasHeHus (peulenue YypasHeHusl 6
yenwvix yuciax)). Mcmopus eonpoca o Haxoxicoenuu
Gopmyn koprell aneebpauueckux ypasHeHull cmenenetl,
bonvuux wemoipex. H. Tapmanws, [c. Kapoano, H.X.
Abenw, D. Ianya.
30 | Vpasnenus, ceooumvie K tuneliHbiM U K8AOPAMHBIM. 1
Pemenne ypaBHEHUH C OJJHON IIEPEMEHHON Pa3IMYHOIO
BUJIA.
§6 HepaBeHncTBa ¢ 01HOI NepeMeHHOM 5
31 | Ksaopamnoe nepasencmao u eeo pewenus. Pemenune 1
KBaJIPATHBIX HEPABEHCTB: UCIIOJIb30BAaHUE CBOWCTB U
rpaduka kBapaTHIHON QYHKIUHU. 3anucs peulenus
K8AOpAMHO20 HepaseHCmed.
32 | Pemenue KBaIpaTHBIX YpaBHEHUH C TapaMETPOM U 1

HaXO0’KJIeHHUE 00JIaCTH onpeieneHus GyHKIUU IPU
MOMOIIH PENICHHs] HEPaBEHCTB BTOPOU CTENEHH.




33 | Pewenue Kk6a0pamHulx HEPABEHCME MEMOOOM 1
UHMEPBANO8.

34 | Pewenue yenvix u OpoOHO-pAYUOHATbHBIX HEPABEHCME 1
MEmoOOM UHMEPBATLOS.

35 | Pemenue ypaBHEeHUH U HEPABEHCTB C OJTHON MTEPEMEHHOI. 1

36 | KonrpoabHas padora Ne 3o Teme «YpaBHeHUs U 1
HEPaBEHCTBA C OJHOI MepeMeHHOI».

. YpaBHeHHsI 1 HEPABEHCTBA € IBYMs NepeMeHHbIMHU 17

Il

§7 YpaBHeHMsI ¢ ABYMS IEPEMEHHBIMH U UX CHCTEMbI 10

37 | YpaBHeHHUE ¢ ABYMS IEPEMEHHBIMH M €T0 TpaduK. 1

38 | Iloctpoenue rpadukoB ypaBHeHUI. CocTaBiacHNe 1
ypaBHEHMsI, TpaMKOM KOTOPOTO SIBJIIETCS M1apa NPSMBIX,
M300paXEHHBIX HAa PUCYHKE.

39 | YpaBHEHHE OKPYKHOCTH C LIEHTPOM B Hayaje KOOpAUHAT U 1
B J1100011 33JJAHHOM TOYKE.

40 | I'paduueckuii crocob penieHus CUCTEM YpaBHEHHIA. 1

41 | Pemenue cucteM ypaBHEHH CIOCOOOM CIIOXKEHHUSI. 1

42 | Pemienue cucteM ypaBHEHUH C ABYMS IEPEMEHHBIMH, 1
COCTaBJICHHBIX U3 OJIHOTO YpaBHEHHS BTOPOU CTETICHU U
OJIHOTO YpaBHEHUs IIEPBOM cTeneHu (crnocod
MOJICTAHOBKH).

43 | Pemienue cucteM ypaBHEHUH C IBYMS TIEpEMEHHBIMH, 1
COCTABJICHHBIX U3 YPABHEHUH BTOPOU CTEIICHH.

44 | Vpasnenus c neckonvkumu nepemenHoimu. Ilpumepul 1
pewietus HenuHeunblx CUCTEM.

45 | Pemenue 3a7a4 ¢ IOMOILBIO CUCTEM ypaBHEHUI BTOPOU 1
CTeIeHH. 3a/laui C UCII0JIb30BaHHEM CBOWCTB
PSIMOYTOJIBHUKA, TPEYTOIbHHUKA U MX TUIOMIAICH.

46 Pemenue 3a1ay ¢ HOMOUIBIO CUCTEM YpaBHEHUM BTOPO 1
CTeTeHH. 3a/1aui Ha COBMECTHYIO padoTy, TBU)KEHHE,
CMECH U CIJIaBBbl.

§8 HepaBeHcTBa ¢ IBYMsl NepeMeHHBIMHM M MX CHCTEMBI 6

47 | HepaBeHcTBa ¢ 1ByMsl TepeMeHHbIMU. Pemenue 1
HEPaBEHCTB C JIByMsI IEPEMEHHBIMH.

48 | N300pakeHre Ha KOOPJUHATHON TNIOCKOCTH MHOKECTBA 1
pelIeHi HepaBEeHCTBA C IBYMsI TIEPEMEHHBIMHU.

49 | Cucrembl HEpaBEHCTB C IByMs IEPEMEHHBIMH. 1

50 | I'paduueckas MHTEPIIPETALIUS MHOXKECTBA PEILICHUIH 1
CHCTEMBI HEPABEHCTB C JIBYMSI IIEPEMEHHBIMHU.

51 | HepaBeHcTBa ¢ 1ByMs nepeMeHHBIMU. Pemenue 1
HEPaBEHCTB C JIBYMsI IEPEMEHHBIMHU.

52 O060011eH1Ee U TOBTOPEHUE 110 TeMe «Y paBHEHUS U 1

HEPaBEHCTBA C IBYMsI TIEPEMEHHBIMI)
53 | KonrpoJubHas padora Ne 4 «YpaBHeHHs 1 HepaBeHCTBA 1
¢ ABYMSl NepeMeHHbIMU»
I'nas Apudmernyeckasi 1 reoMeTpruyecKas NpPorpeccun 15

alVv

§9 Apupmernyeckas nporpeccust 7

54 | YucnoBas nmociueoBaTeabHOCTb. [IpruMepbl YUCIOBBIX 1




ocyenoBareiibHocTel. beckoHeUyHbIe

MOCIIE0BATEIHHOCTH.

35 | ApudmMernuecKas porpeccHs U ee cBoiicTBa. Popmyia 1
N-2o0 unena apugmemuyeckoli npocpeccuu.

56 | 3aoanue apugpmemuueckoii npocpeccuu ¢ NOMOubIO 1
dopmyno.

57 | Ilepsas ¢hopmyna cymmul nepsvix N uienos 1
apugmemuueckoll npozpeccuu.

58 | Bmopas ¢opmyna cymmul nepsvix N uneHog 1
apugmemuueckoll npozpeccuu.

59 Pemenne TeKCTOBBIX 3a/1a4, CBOAAIIMXCS K 1
apu(METHUECKON TPOTPECCHH.

60 | Pemenue ynpaxxHeHui 1o teme «Apudmerndeckas 1
TIPOTPECCUS.

61 | KonTpoabHasi pa6ora Ne 5 mo Teme «Apupmernyeckast 1
MPOTrpeccus».

§10 I'eomeTpuyeckasi nporpeccust 6

62 | 'eomerpuueckas nporpeccus. Popmyaa N-20 uieHa 1
eeomempuueckoll npozpeccuu. 3aoaya Jleonapoo
Tuzanckoeo (Qubonauuu) o kpoaukax, wucia Pubonauyu.
3aoaua o waxmamnotl oocke.

63 | CBOICTBO T€OMETPUUYCCKON MMPOTPECCUM. 1

64 | Pemenue TEKCTOBBIX 3a/1a4, CBOISIIUXCS K 1
TEOMETPHUECKOM MPOTPECCHH.

65 | Ilepsas gpopmyna cymmol nepsvix N uieHo8 1
2eoMempuieckoll npozpeccuu.

66 | Bmopas ¢popmyna cymmul nepgwix N uieHos 1
2eoMempuieckoll npozpeccuu.

67 | beckoHeYHO YOBIBAIOIIAsk TEOMETPHUECKAS MPOTPECCHSL. 1
Cxoosawasca eceomempuueckas npozpeccus. Cxooumocmo
2eoMempuieckoll npocpeccui.

68 | KonTpoanHas padora Ne 6 mo teme «I'eomeTpuueckas 1
MPOTrpeccus».

I'aaB | DaeMeHTHI KOMOMHATOPUKH M TEOPUH BEPOSITHOCTEM 13
aV
§ 11 DJieMeHTbl KOMOMHATOPUKH 9

69 | Ilpumepsl KOMOMHATOPHBIX 3a1a4. /Ipasuno ymHodceHus, 1

70 | Pemmenne KOMOMHATOPHBIX 3ajad. 1

71 | Ilepecmanosku, hakmopuan yucia. 1

72 | Pemenue 3a/1a4 Ha MEPECTAHOBKH. 1

73 | Pa3menienus. 1

74 Pemienue 3aau Ha pazmenenus. cmoku meopuu 1
geposimHocmell: cmpaxogoe 0eno, asapmuvle uepol. 11.
®Depma, b.Ilackanw, A. bepuynnu, A.H.Koamozopos.

75 | Couemanus u wucno covemanuil. Dopmyna wucia 1
couemanui. Tpeyzonvnuk Ilackans.

76 | Onvimol ¢ 6OILUWUM YUCTOM PABHOBOZMONCHBIX 1

9IeMeHmapHbix coovimuil. Beiuucienue eeposmuocmeli 8
ONbIMAx ¢ NPUMeHeHUueM KOMOUHAMOPHBIX PopmYIL.




Ucnvimanus bepnynnu. Ycenex u neyoaua. Beposmuocmu
coovimuil 6 cepuu ucnotmanuti bepnynnu.

§ 12

HayvaJjbHble cBe/leHHsI U3 TEOPHH BEPOSITHOCTEH

77

City4aifHble ONBITHI (3KCIIEPUMEHTHI), FJI€eMEHTapHbIE
ciry4yaiiHble cOOBITHS (MCXObI). BeposTHOCTH
3IIEMEHTapHBIX COOBITHI. COOBITHS B CITydaitHBIX
9KCIIEPUMEHTAX U 0JaronpusTCTBYIOIINE dJIEMEHTapHbIE
coObITHs. BeposTHOCTH ciiy4aifHbIX COOBITHI. OTBITHI C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMHU COOBITUSIMHU.
Kitaccuueckuie BEpOSITHOCTHBIE OMBITHI ¢ UCIIOJIB30BAHUEM
MOHET, KyOHUKOB.

78

Ilpeocmasnenue cobvimuii ¢ nomowwto ouazpamm Jiliepa.
Ilpomusononooicnvie cobvimus, 06veouHerue u
nepeceuenue coovimuil. Ilpasuno cnodcenus
seposmuocmeti. Cuyuatinolil 6vloop. Ilpeocmasnenue
9KCnepumMeHma 8 suoe oepesa.

79

Hezasucumvie cobvimus. Ymnoowcernue GePOﬂmHOCmeZZ
Hezasucumolx coovimuil. Ilocredosamenvruvle
He3dasucumbvle UCnvlimdaHuA. HpeI[CTaBJ'ICHI/Ie (6]
HE3aBUCUMBIX COOBITHSX B KU3HHU.

80

Cnyuatinvie BENIUYUHDL. 3naxkomemeo co
CAVYAUHBIMU — BEIUMUHAMU — HA — NPUMEPAX  KOHEYHbIX
OUCKpemHbIX — CAy4auublXx  eenuuun.  Pacnpedenenue
seposimnocmetl. Mamemamuueckoe oxcudanue. Ceoticmea
mamemamuyecko2o — oxcuoanus. Ilowsmue o 3akoHe
bonvuux uucen. Msmepenue eepossmnocmeit. Ilpumenenue
3aKOHA OONLUWIUX YUCEel 8 COYUONO2UU, CMPAXOBAHUU, 6
30pasooxpanenuu, obecneueHuu 6e30NaAcHOCmMu HACeNeHUs
8 UPe3BbLIUALIHBIX CUMYAYUSIX.

KoutpoabHnas padora no reme «JieMeHTBbI
KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTE».

IToBTOpEHUE

21

82

BBI‘H/ICJ'IGHI/IH, HaXO)KI[eHI/Ie 3HA4YCHUA 6YKBCHHOFO
BBIPpAXKCHUA IPH 3aJaHHBIX 3HAUYCHUAX 6YKBI)I.
Poio pOCCML?CKZ/LX YU4€eHblX 6 pazeumuu mamemanmuxu. JI.

Ounep. H.HU.  Jlobauesckuu,  I1.J1.Heoviwmes,  C.

Kosanesckas, A.H. Koaimozopos.

83

Boruncnenus. Pemenne TeKCTOBBIX 3a/1a4 HA IPOLIEHTHI.
CI10KHBIE TPOLIEHTBI.

84

Brruncnenus. HaxoxaeHnue 3HaueHU BBIpaXEHUH,
COZEpKAIINX KBaJPATHBIE KOPHHU.

85

Brruucnenus. HaxoxaeHue 3Ha4€HUN BBIpaXKEHUH,
COJIEpKAIIMX CTEIECHHU C LEJIbIM I10KA3aTeIIEM.

86

ToxnectBennsie mpeoOpa3zoBanms. [IpeobpasoBanue
BBIPQXXEHHS] B MHOTOYJICH, JI0Ka3aTeILCTBO TOX/IECTB,
pa3inoKeHne Ha MHOKHTEIIH.




87 | ToxxmecTBeHHble TpeoOpazoBanms. CokparieHue 1
parroHaIbHBIX IPOOEH.

88 | ToxxnmecTBeHHBIE TPeoOpa3oBaHus. Y IPOIICHHE 1
BBIPAXCHHH, COCTOSIIINX U3 CYMMBI, Pa3HOCTH,
MPOM3BEICHUS, YACTHOTO PAIlMOHAIBHBIX JPOOeH.

89 | ToxnecrBennsie npeoOpasoBanus. [IpeobpazoBanue 1
BBIPOKEHUI, COJIEPKANUX KBAJIPATHBIC KOPHHU.

90 YpaBHenus. Pemenne MTUHEHHBIX YpaBHEHH U 33719 K 1
HUM CBOJISIIITHXCSI.

91 | Pemienue KBagpaTHBIX YpaBHEHHH 1

92 | YpaBueHnus. Pemenre panmoHaIbHBIX YPaBHEHUM U 3a/1a4 1
K HAM CBOJISIIIIAMCSI.

93 | YpaBHenus. Pemenue ypaBHEHHI BBEJICHUEM HOBOM 1
NIEPEMEHHOM, pellieHre OMKBAIPATHBIX YPaBHEHUI.

94 CucreMsl ypaBHeHHA. Paznudnbie criocoObl penieHus 1
CHCTEM ypaBHEHUH

95 | Pemenue TeCTOBBIX 3aja4. 1

96 | PemieHue JTMHEHHBIX HEPABEHCTB U CUCTEM JIMHEHHBIX 1
HEPABCHCTB

97 Pemienue TunoBeIx 3ajaHui no Mmarepuasiam I'BD 1

98 | Pemenne Bapuanta I'BJ 1

99- | UToroBasi KOHTpoJIbHAsI padoTa B popme I'BD 4 1o epagpuxy
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