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1.MMosicHNTeILHAA 3aANUCKA

Pabouas mporpamma cocTaBiieHa B COOTBETCTBHM C (eepalibHbIM 3aKOHOM
Poccuiickoit @enepaunu ot 29.12.2012 Ne273-D3 «O06 obpazoBanuu B Poccuiickoii
Oenepaunu, ¢QeaepasbHbIM TOCYJApCTBEHHBIM 00pa30BATENbHBIM CTAaHIAPTOM
cpenHero oOumiero o0pa3oBaHMs, YTBEPKIAEHHBIM NpHKa3zoM MMHHCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparuu, ot 17 mas 2012 r. Ne 413 «O6
yTBEP)KJIEHUU (helepallbHOIO TOCYAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa
cpelHero oduiero oopa3oBaHus», MPUKa3oM MUHHUCTEpCTBA 00pa30BaHUs U HAYKH
Poccuiickoit @enepanuun ot 12.08.2022 1. Ne732 «O BHECEeHMHM HM3MEHEHHUU B
®denepanbHblii TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT CPEAHEro OOIIEero
o0pa3oBaHus, YTBEPKIEHHOTO MPUKA30M MUHUCTEPCTBA 00pa3oBaHus U Hayku PO
or 17 mas 2012 r. Ne413», IlocTaHOBIEHHMEM TJABHOTO TOCYAapPCTBEHHOTO
canutapHoro Bpauya Poccuiickoit @epepaunu ot  28.09.2020 Ne28 «O06
yTBepxkAeHUN  caHutapHbix  npaBun  CII 2.4.3648-20  «CanutapHo-
AMUEMHUOJIOTUUECKUE TPeOOBaHUS K OpraHU3alusM BOCHHUTAHUA W OOyYeHUS,
OTIbIXa M O3J0POBJIICHMS JEeTel W MOJOJEKH», NpHKa3oM MHHHUCTepCTBa
oOpazoBanus u Hayku Poccuiickoit ®enepanun ot 20.05.2020 Ne 254 «O6
yTBEPKACHUU (PeiepaibHOro rnepeyHs yueOHUKOB, JOMYIIEHHBIX K UCIIOIb30BaHUIO
OpyU peain3aliii UMEIOIINX TOCYJapCTBEHHYIO aKKpeAUTAIMI0 00pa30BaTeNIbHBIX
OporpaMM  HauyajJbHOTO OOIIEro, OCHOBHOTO 0OIero, cpeaHero oOIero
oOpa3oBaHus OpraHu3alUsIMH, OCYIIECTBIISIIOIUMH o0pa3oBaTeIbHYIO
NEeATENbHOCThY». 3a OCHOBY B34Thl aBTOpckue nporpammbel C.M. Hukonbckoro, M.K.
[TorarmoBa, H.H. PemernukoBa, A.B. IlleBkuna «Anrebpa u Hayajia
Marematuueckoro anammsa, 10-11 k. ABTopckas  mporpaMma COCTaBJIeHa B
COOTBETCTBHUH C TPEOOBAHUSIMU, MPEIBSIBISIEMBIMU K YPOBHIO OO yUEHHS.

[Iporpamma peanu3yeTcs B IIKOJE MO PEKOMEHJIOBAaHHBIM MUHHUCTEPCTBOM
obOpasoBanus u Hayku PO YMK:

v Huxonsckuii C.M., IMoranos M.K., Pemernukos H.H. u ap. MaTtemaTuka:
anrebpa W Hauyaja MaTeMaTHYECKOTO aHaimu3a, reomerpus. Anrebpa W Hayana
MareMaTtudeckoro aHanm3a (mpoduiabHbli W yrayOnéHHoMm ypoBeHb) 10 kiacc.
ITpocsemienue, 2020

v Huxonsckuii C.M., IToranos M.K., Pemetnuxos H.H. u ap. MaTtemaTuka:
anrebpa W Hayaja MaTEeMaTHYECKOTO aHaim3a, reomMerpus. Anredpa W Hadvana
MaTeMaTH4ecKoro aHanm3a (mpodunbHbI W yrayonéHHoMm ypoBeHb) 11 kiacc.
[TIpocsemenue, 2020

Kypc anreOpsl m Havam MaTeMaTHYECKOTO aHaiu3a BKIIOYAeT B Ce0s
CIeAYIOIINE COAEpkKAaTeIbHbIE JIMHMM: YHCJIa W  YUCIOBBIE  BBIPAXKECHMUS,
TOXJIECTBEHHbIE NMPEOOPA30BaHMsl, YPAaBHEHUS U HEPABEHCTBA, (DYHKIUU, MIpeaen U
HEMPEPHIBHOCTh (DYHKIMU, MPOU3BOJHAS, WHTETpaji, BEPOSITHOCTh M CTATHUCTHUKA,
JIOTUKA U MHOXECTBO, MATEMaTHUKa B UCTOPUUECKOM Pa3BUTHUHU.

N3yuenne anreOpsl B cTapuied mikoie Ha OpOoPMIbHOM MU YriIyOJIEHHOM

YPOBHE HANPABJICHO HA JOCTHXKEHUE CICTYIONIUX LeJIe:
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e (opmMupoBaHHME TPEJICTAaBICHUNA OO0 HIEIX M METOAAaX MaTeMaTHKH; O
MaTeMaTUKe KaK YHUBEPCAIbHOM SI3bIKE HAYKHU, CPEJCTBE MOJICTUPOBAHMS SBJICHUN
U IIPOLIECCOB;

® OBJIAJICHUE YCTHBIM ¥  NHCbMEHHBIM  MAaT€MAaTHUYECKUM  SI3BIKOM,
MaTeMaTUYeCKUMU 3HAHUSIMU M YMEHUSAMH, HEOOXOAMMBIMU JUISl H3Y4YEHUs
IIKOJIbHBIX €CTECTBEHHO-HAYUYHbIX NUCLUMIUIMH, IJIs MPOJOJKEHUsS 00pa30BaHus U
OCBOEHHUS U30paHHOM CHEUAIBHOCTA HA COBPEMEHHOM YPOBHE;

® pa3BUTHE  JIOTMYECKOTO  MBIIUIEHUS,  AITOPUTMUYECKOW  KYJIBTYpBHI,
MPOCTPAHCTBEHHOTO BOOOpaXXEHUsS, Pa3BUTHE MAaTEeMaTHUYECKOTO MBIIIJICHUS U
UHTYUILINH, TBOPUECKHX CIOCOOHOCTEHl Ha ypOBHE, HEOOXOIUMOM IS

IPOAOJKEHUsT 00pa3oBaHMsl U JUIsl CAMOCTOSITENIBHOM  J1€ATENbHOCTH B 00J1acTH
MaTEMaTUKU U €€ MPWIOKEeHUH B Oyayiel npoecCuOHaNbHOMN NeITeNbHOCTH;

e BOCIHMTaHUE CPEICTBAMU MATEMATUKU KYJIbTYpbl JINYHOCTH: 3HAKOMCTBO C
UCTOPUEN PA3BUTUS MATEMATUKH, DBOJIIOLMEN MAaTeMaTUYECKUX WUIEH, TOHUMaHUE
3HaYMMOCTU MaTeMAaTHUKH JUIsl 00IECTBEHHOTO Mporpecca.

B pamkax yka3aHHBIX COAEPKATEIbHBIX JIUHUM PEIIAOTCS CAEAYIONIUE 3aJa4M:

e (opMupoBaHWEe MOTHBAIIMM U3YYEHUS  MATEMAaTHKW, TOTOBHOCTH U
CIIOCOOHOCTH yYalIuXCcsi K CaMOPa3BUTHUIO, JIMYHOCTHOMY CaMOOIPEEIEHUIO,
MOCTPOEHUIO MHIMBUIYaJbHOM TPAEKTOPUU B U3YUEHUU MPEAMETA;

e (opMupoBaHHE y ydYalIMXCsl CIIOCOOHOCTH K OpraHM3aIldd CBOEH yueOHOU
NEATEIBHOCTA  TOCPEJCTBOM  OCBOCHMS  JIMYHOCTHBIX,  IO3HABATEIbHBIX,
PETYISATUBHBIX U KOMMYHUKATUBHBIX YHUBEPCAIBHBIX YUEOHBIX IEUCTBUM;

e (opmupoBanue crnenuUUECKUX I MaTeMaTUKU CTUJIeH MBIIUICHHUS,
HEOOXOAUMBIX JIJIsl TIOJTHOIICHHOTO (hYHKITMOHUPOBAHUS B COBPEMEHHOM OOIIECTBE,
B YACTHOCTH JIOTUYECKOT0, aITOPUTMHUUYECKOTO U IBPUCTUUECKOTO;

® OCBOGHHME B XOJIc H3Y4YeHHUs] MAaTeMaTUKH  CIEeNU(PUUYECKUX  BHUIOB
NEATEIBHOCTH, TAaKUX KaK IMOCTPOCHHUE MATEeMaTHUUYECKUX MOJECH, BBITIOJHEHUE
WHCTPYMEHTAJIbHBIX BBIYUCIICHUH, OBJIaICHUE CUMBOJIMYECKUM SI3BIKOM IIpeaMETa U
Ap.;

e (opMupoBaHHE YMEHHH TMPEACTABIATH HHPOPMAIMIO B 3aBUCHMOCTH OT
MMOCTaBJICHHBIX 3aJad B BHJAE TaOJWIBI, CXeMbI, TrpaduKa, IUarpaMMBl,
HCIOJIb30BaTh KOMIIBIOTEPHBIE MMpOrpaMMbl, IHTEpHET npu ee 00padboTKe;

® OBJAJICHUE YYAIIUMHUCS MATEMATHYECKUM S3bIKOM M alapaToM Kak
CpPEIICTBOM ONMCAHUS Y UCCJIEIOBAHUS SABJICHUN OKPYKAIOIIETO MUPA;

® OBJAJICHUE CHUCTEMOW MATEMATUYECKUX 3HAHUM, YMEHUM W HaBBIKOB,
HEOOXOIUMBIX JUISl PCIICHHs 3a7a4 ITOBCEIHEBHON JKHM3HU, M3YYCHHUS CMEKHBIX
JTUCIUIUIMH U MPOJIOKEHUs] 00pa30BaHus;

¢ (opMmupoBaHHE HAYYHOT'O MUPOBO33PCHHUS;

e BOCIIMTAaHHME OTHONIICHUS K MaTeMaTHKE KaK K 4YacTH OOIIeYeIOBEUECKOM
KyJbTYpbI, UTpaIoIIeii 0COOYIO POJIb B OOIIIECTBEHHOM Pa3BUTHH.

2.001mas xapakTepucTHKA Y4eOHOI0 mpeamera.



MaremaTuka SIBASIETCS OJHMM M3 OCHOBHBIX, CHCTEMOOOPA3YIOIINUX
MPEAMETOB MIKOJLHOTO0 00pa3oBaHusl. Takoe MECTO MAaTEMATHKU CPEU HIKOJIbHBIX
MIPEIMETOB OOYCJIOBIMBAET U €€ 0COOYI0 pOJIb C TOYKM 3PEHUST BCECTOPOHHEIO
pa3BuTua JuuyHOCTHM yuammxcs. Copmepkanue Kypca «Anrebpa u Hauana
MaTeMaTH4ECKOr0 aHaJIN3a» CTPOUTCS HA OCHOBE:

CHUCTEMHO-AEATEIIbBHOCTHOIO MIOAX0/1a,

IIPUHIUIIOB Pa3eJICHUs TPYAHOCTEMN,

YKPYIHEHUS TUAAKTUYECKUX CIUHULL,

orepeskaroniero GopMUpoOBaHUST OPUECHTUPOBOUHONU OCHOBHI JEHCTBUM,

- IPUHILIUIIOB ITO3UTUBHOM TE€NAarOTUKH.

B conepxanne oOpa3oBaHus, NpPEACTaBICHHOE B IIKOJE, pPa3BUBACTCA B

CICAYIONINX HAIIPABJIICHUAX:

e CucreMaruszanusi CBEICHHH O uuciax; (GOpMUpPOBaHUE TMPEICTABICHUN O
pacCUIMPEHUN YUCIIOBBIX MHOXKECTB OT HAaTypaJIbHBIX JI0 KOMIUJIEKCHBIX KaK CIoco0e
MOCTPOEHUS  HOBOTO  MAaTEMaTHMYEeCKOro  ammapara JUisi  peuieHus  3aaad
OKpYKaIOIIEro MHpa W BHYTPEHHHMX 3a7ady MaTEMAaTUKH; COBEPIICHCTBOBAHUE
T€XHUKU BBIYMCIICHU;

e Pa3BuTHE U COBEPIICHCTBOBAHME TEXHUKH aireéOpandecKkux mpeoOpa3oBaHUM,
pelleHus] ypaBHEHU, HEPABEHCTB, CUCTEM;

e Cucremaruzaiusi U paclIupeHue CBEJACHUN 0 (PyHKIMIX, COBEPIICHCTBOBAHUE
rpauueckux yMEHHH; 3HAKOMCTBO C OCHOBHBIMU HACSIMH M METOJaMH
MaTEMaTUYECKOT0 aHalu3a B 00beMe, MO3BOJISIONIEM HMCCIE0BaTh dJIEMEHTapHbIE
(GYHKIIMU U pemaTh TpocTenIme

e PazButne peACTaBICHUN 0 BEPOSITHOCTHO- CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B OKPYKAIOILIEM MUPE;

e COBEpIICHCTBOBAHUE MATEMAaTUYECKOIO PAa3BUTHS A0 YPOBHS, IMO3BOJISIIOLLETO
CBOOOJHO TPHUMEHSATh M3yYeHHbIE (DAKTHI W METOABl TpPH PEIICHUH 3a7ad U3
pa3IMYHBIX pA3JEJIOB Kypca, a TakKe MCIOJIb30BaTh HMX B HECTaHAAPTHBIX
CUTYyalusX;

e DopmMuUpOBaHHE CIOCOOHOCTH CTPOMTH U  HUCCIENOBaTh  IPOCTEHIINE
MAaTEMaTHYECKUE MOJICIIM IIPU PEIICHUH MPUKIAAHBIX 3a4ad, 3a4ad U3 CMEKHBIX
JTUCITUIUIMH, YTITYyOJICHHE 3HAHUKW 00 OCOOCHHOCTSX NMPUMEHEHHUS MaTeMaTUYeCKHX
METOJI0B K HCCJIEIOBAHUIO MPOLECCOB U ABJIEHUMN B MPUPOJIE U OOLIECTRE.

3.MecTo npeamera «Ajaredpa U Ha4YaJIa MATEMaTHYECKOI0 AHAJIN3A)
B Y4eOHOM ILIaHe.

B cootrBerctBUM ¢ TpeOoBaHusiMu DelepadbHOTO  TOCYAAPCTBEHHOIO
00pa30BaTeIBLHOTO CTaHAApTa CPEAHETO 00IIero 0Opa3oBaHus MpeaMeT « Anredpa u
HaJyaJla MaTeMaTH4YeCKOoro aHamm3a» m3ydaerca ¢ 10-ro mo 11-ii kmacc. OOmiee
KOJINYECTBO YpokoB B Hememwo ¢ 10 mo 11 wimacc cocraBmsger S5 4acos.
Pacnpenenenne yaeOHOro BpeMEHH NMPEICTaBICHO B TaOIHIIE.

Knaccer HpeI[MCTLI MaTeMaTu4CCKOro KoanuecTBo yacoB Ha CTYIICHU CPCIHETO
OHUKIa 06pa303aH1/1${




10-11 AnreOpa v Hadaja aHamu3a 340 (170 - 10 ximacc, 170 - 11 kmacc)

4.0nucanue UEHHOCTHBIX OPHEHTHPOB COACPKAHUSA Y4eOHOI0 MpeaMeTa

IleHHOCTHBIE OpHEHTHPHI H3y4YeHHMs Ipeamera «Maremarnka» B LEIOM
OTPAaHWYMBAIOTCS LIEHHOCTBIO HCTHHBI, OJHAKO JAHHBIM Kypc IpeajaraeT Kak
paclIMpeHne COAEPKAHNS MPEAMETA, TAK U COBOKYITHOCTh METOJAUK U TEXHOJIOTUH,
MO3BOJISIIOLIMX 3aHUMAThCSl BCECTOPOHHUM (DOPMUPOBAHMEM JUYHOCTU YYAIIMXCS
cpenctBamu npenmera «MaremaTtukay U, Kak CJIEACTBHE, DPACIIUPUTh HaOoOp
LEHHOCTHBIX OPUEHTHPOB.

[leHHOCTh HUCTUHBI — 3TO LHEHHOCTh HAYYHOT'O MO3HAHMS KaK YacCTU KYJIbTYpPbI
YeJIOBEYECTBA, Pa3yMa, IOHUMAHUS CYIIHOCTU OBITHSI, MUPO3aHUS.

[leHHOCTHh YE€NOBEKA KaK Pa3yMHOI'0 CYLIECTBA, CTPEMSIIETOCA K IO3HAHUIO
MHpa U CaMOCOBEPUIEHCTBOBAHUIO.

[leHHOCTH TpyZa M TBOPYECTBA KAaK €CTECTBEHHOTO YCJIOBHUS YEIOBEYECKOU
NEATEIbHOCTU U KU3HU.

LlenHOCTH CBOOOIBI KaK CBOOOIBI BEIOOpA U MPEABIBICHUS YEIOBEKOM CBOUX
MBICIIEH M TIOCTYNKOB, HO CBOOOJBI, €CTECTBEHHO OIPAaHMYEHHONW HOpPMaMH U
IpaBUJIaMU TOBEJICHUS B OOIIIECTBE.

LleHHOCTh TpakITaHCTBEHHOCTH — OCO3HAHUE YEJIOBEKOM ce0s KaK dYieHa
oO1ecTBa, Hapoja, MPeICTaBUTENS CTPAHBI U TOCYIapCTRa.

lleHHOCTH TATPUOTH3MA — OJHO W3 MPOSABICHUN JYXOBHOM 3pEIOCTH
YyeJioBeKa, BhIpaxkarouieecss B JoOBU K Poccuu, Hapojay, B OCO3HAHHOM KEJIaHUH
CyuTh OTEYECTBY.

B Hactosmiee Bpemsi, B BEK KOMIBIOTEPOB M HOBBIX TEXHOJIOTUW, IS
NOCTH>KEHUSI pE3yJIbTaTOB, Ba)KHO, B NEPBYID OYEpEedb, MHHUIMUPOBATH y AETEH
coOCTBeHHbIE BOMpPOCH: «Uemy MHE HyX)HO HayduThcsi?» u «Kak MHE »TOMY
HAy4YUTHCS 7).

N camoe rmaBHOe — (QopMHpOBaHMS YHHBEPCATbHBIX YUCOHBIX IEHCTBHI
MOTYEPKUBAIOT IIEHHOCTh COBPEMEHHOTO 00pa30BaHus — IIKOJIAa JOJDKHA TOOYKAaTh
MOJIOJIEKb IIPUHUMATh aKTUBHYIO I'PaXXAaHCKYIO O3ULIMIO .

5. Ilnanupyemble pe3yJIbTATHI OCBOCHUSA Y4eOHOIr0 NpeaMeTa
N3yyenne maTeMaTHKUA JA€T BO3MOKHOCTh OOYYAIOIIMMCS JOCTUYD CIIEAYIOIINX
pPE3yIAbTATOB PA3BUTHUSA:

6 TUYHOCHIHOM HANPAGICHUU:

® YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MbBICIH B YCTHOM M MUCHMEHHOM
peuy, MOHUMATh CMBICI TIOCTaBICHHOM 3aJayd, BBICTPAMBATh APTryMEHTALHUIO,
MPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI;

® KPUTHUYHOCTh MBIIUICHHUS, YMEHUE paclO3HABATh JIOTUYECKH HEKOPPEKTHBIC
BBICKAa3bIBAHMS, OTJINYATh TUIIOTE3Y OT (DAKTa;

® T[pEACTaBICHUE O MaTeMaTUYeCKOW HayKe Kak cdepe 4el0OBEeUeCKOM
NeATeNbHOCTH, 00 »JTamax ee pa3BUTHs, O €€ 3HAYUMOCTU ISl pPa3BUTUS
MBUJIN3ALIUN;




® KpEaTUBHOCTh MBIIIJICHUS, WHUIMATHBA, HAXOIYUBOCTh, AKTUBHOCTb IpHU
pELICHUH MaTeMaTHYeCKUX 3a/1a4;

® yMEHHE KOHTPOJUPOBATH MPOLECC M pPe3yJbTaT Y4eOHOM MAaTeMaTHYeCKOU
NeSATENbHOCTH;

® CIIOCOOHOCTh K 3MOLUMOHAIBHOMY BOCHPUSTHIO MaTeMaTHUYECKUX OOBEKTOB,
3a71a4, PELICHNUN, PaCCYKICHUM;

6 MemanpeomMen oM HanpPasieHuu

® [IEpBOHAYAJbHBIC MPEICTABICHUS 00 HAEAX M O METOJaX MaTEeMaTUKHU Kak 00
YHUBEPCAJIBHOM SI3bIK€ HAYKH U TEXHUKH, O CPEJICTBE MOJIECIUPOBAHUS SIBICHUU U
POLIECCOB;

® yMEHHUE BUJETh MaTEMAaTUYECKYIO 3aJa4y B KOHTEKCTE MPOOJEMHON CUTyalllH B
ApYTUX JUCLUIUIMHAX, B OKPY>KAIOIIEH KU3HU;

® yMEHUE HaXOAUTh B PA3IMYHBIX UCTOYHUKAX MHPOPMALMIO, HEOOXOAUMYIO IS
pelIeHus] MaTeMaTHYeCKUX MpoOJieM, W TMPEACTaBIATh €€ B TMOHATHOM (opme;
OPUHUMATh pEIIEHWE B YCIOBHUSIX HEMOJNHOW W HW30BITOYHOHM, TOYHOW U
BEPOSTHOCTHON MH(pOpPMALINH;

® yMEHHME IOHMMATh W HCIIOJIH30BAaTh MATEMAaTHYECKHME CPEACTBA HArJSIHOCTU
(rpaduku, OuarpamMmbl, TaOJMIBI, CXEMbl W Jp.) JJs  WUIIOCTPAINH,
UHTEpIIpETaIlluH, apTyMEHTAINH;

® yMEHHME BBIJIBUraTh TUIOTE3bl NPU PELICHUH Y4eOHBIX 3a7ad MU IIOHHUMATh
HEOO0XOAMMOCTh UX IPOBEPKU

® YMEHUE NPUMEHATh WHAYKTUBHBIE U JEAYKTUBHBIE CIIOCOOBI PacCCyKICHHH,
BUJIETH PA3JIMUHbIE CTPATETUH PEIICHUS 3a/1a4;

® [IOHMMAHHE CYIIHOCTH aITOPUTMHUYECKUX MPEANUCAHUN U YMEHUE NeHCTBOBATH B
COOTBETCTBHH C MPETIOKEHHBIM aITOPUTMOM;

® YMEHHUE CaMOCTOSITEJIbHO CTaBUTh LIEJIH, BHIOMpATh U CO3[aBaTh ajlrOPUTMBbI JIJIs
pelieHns y9eOHbIX MaTeMaTHIECKHUX MPOOIIeM;

e yYMEHHUE IUIAHUPOBAaTh U OCYILECTBIATh JAEATEIbHOCTh, HANpaBICHHYIO Ha
pellieHue 3ajja4 UCCIIEeI0BAaTEIbCKOTO XapaKkTepa;

6 npeOMenHoOM HANPAGIeHUU:

e OBJaJcHHE Oa30BbIM NOHATUHHBIM alapaTroM IO OCHOBHBIM pa3jesiaM
COJEp)KaHUsl; IMpeACTaBICHHE OO0 OCHOBHBIX M3yYaeMbIX MOHATUAX (YHCIIO,
ypaBHEHUE, (YHKIUS, BEPOATHOCTH) KaK BaXXHEMIIMX MAaTeMaTUYECKUX MOJAEIAX,
MTO3BOJISIFOIMX OIUCHIBATh U M3y4aTh PEajbHbIE IPOLIECCHI U SBJICHUS;

e yMEHHE padoTaTh C MAaTEMaTUYECKUM TEKCTOM (aHaJIM3UpPOBaTh, H3BIEKAThH
HEOOXOANMYIO0 MH(POPMAIINIO), TOYHO U TPAMOTHO BBIPaXkKaTh CBOM MBICIIU B YCTHOM
M TNHUCBMEHHOM pe4Yd C TNPUMEHEHHMEM MAaTeMAaTHYECKOM TEPMUHOJIOTHMU H
CUMBOJIMKM, MCIOJIb30BaThb  pa3JIMYHblE  SI3bIKK ~ MATE€MaTUKH, IPOBOJIUTH
KJ1accu(UKanuy, JOTMYeCKHe OOOCHOBAHMS, JOKAa3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKACHUN;

® pa3BUTHUE MPEJCTABICHUN O YHMCIIE U YHUCIOBBIX CUCTEMAxX OT HATypalbHBIX /0
NEUCTBUTENBHBIX  YHWCEJI;  OBJAaJCHHE  HaBbIKAMM  YCTHBIX, [HCHMEHHBIX,
MHCTPYMEHTAJIbHBIX BHIYUCIICHMIA;




® OBJIAJICHUE CUMBOJBHBIM  SI3bIKOM  aireOppl, MpUEMaMU  BBIIOJHEHUS
TOXJIECTBEHHBIX  NMPEOoOpa30BaHU  palMOHAIBHBIX  BBIPAXKEHHUH,  pEIICHUs
YPABHEHHI, CHCTEM YPAaBHECHMI, HEPABEHCTB M CHUCTEM HEPABEHCTB; YMCECHHUE
HCIIOIb30BaTh UJACK0 KOOPAMHAT HA IUIOCKOCTH [JJIi MHTEPIpPETAlUHd YpPaBHEHUH,
HEpaBEHCTB, CHUCTEM; YMEHHE IMPUMEHATh alreOpanyeckue MpeoOpa3oBaHus,
amnmapaT ypaBHEHMI M HEPABEHCTB IS PELIEHUS 3aJay W3 Pa3IMYHBIX pa3esioB
Kypca;

® OBJIQJICHUE CUCTEMOHN (DYHKIIMOHANBHBIX MOHATHH, (DYHKIIHMOHAIBHBIM A3BIKOM U
CUMBOJIMKO; yMEHUE UCIIOJIb30BATh (yHKIMOHAIBHO- rpaduueckue
NPEACTABIEHUS Il ONMCAHUS M aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEN;

® OBJIaJICHUE OCHOBHBIMU CIOCOOAMHU MPEACTABICHHUS] M aHaM3a CTATUCTUYECKUX
JNAHHBIX; HAJIU4YME€ TPEACTABICHUNA O CTAaTUCTUYECKUX 3aKOHOMEPHOCTIX B
peabHOM MHPE M O PA3NIMUHBIX CIOCO0AaX HMX H3Y4YEHUs, O BEPOSTHOCTHBIX
MOJEISX;

® yMEHUE NPUMEHATh HU3YyUYECHHBIC MOHSATHUS, PE3YJbTAaThl, METOABI NJI PELICHHUS
3a7a4  MPAKTUYECKOrO0 XapakTepa MW 3aJad M3 CMEXKHBIX JUCLHHUIUIMH C
UCIIOJIb30BAaHUEM TPU HEOOXOAUMOCTH CHPABOYHBIX MATEPHANIOB, KAJbKYJISTOPA,
KOMIIbIOTEPA.



Yriay0aeHHbI ypOBeHb
«CHucTeMHO-TeopeTHYeCKHEe Pe3yJIbTaThbD)

Paznen |l. BoImyCKHUK HAY4YHMTCS V. BbIyCKHHMK MOJYYHUT BO3MOKHOCTh HAYYUTHCS
enun ocBoennst Jliig ycriemHoro npoA0sKeHust oOpa3oBaHUs [l obecrieueHust BO3MOXKHOCTH YCHEIIHOTO MTPOJOJLKEHHUS
npeamMera 110 CIICHUAaJIbHOCTAM, CBA3AHHBIM C ITPUKJIIAIHBIM 06pa3013aH1/151 I10 CIICHUAJIBHOCTAM, CBA3aHHBIM C
HCII0JIb30BAHUEM MaTEMaTUKU OCYILECTBJICHEM HAyYHOH U UCCIIEA0BATENbCKON
JACATCIIBHOCTHU B 00J1aCTH MaTEMATHKHU U CMEKHBIX HayK
DJ1eMEHTBI — CB0GOIHO ONEPUPOBATH’ TIOHATUAMY: KOHEYHOE — Hoctmxenue pe3yabTaToB pasaena ll;

TEOPHH MHOKECTB
"
MaTeMaTH4YecKoi
JOTHKH

MHOKECTBO, JJIEMEHT MHOKECTBA, TTOJMHOKECTBO,
nepeceveHne, 00beAMHEHUE U Pa3HOCTh MHOYKECTB,
YHCIIOBbIE MHOKECTBA Ha KOOPJUHATHOU MPSIMOii, OTPE30K,
HWHTEPBAJ, NOJYUHTEPBAJ, MPOMEKYTOK C BEIKOJIOTOM
TOYKOM, rpaduuecKoe MpeICTaBIICHUEe MHOXKECTB Ha
KOOPJIMHATHOM MJIOCKOCTH;

—3a/1aBaTh MHOKECTBA NIEPEUNCICHUEM U
XapaKTEPUCTUYECKUM CBOKCTBOM,;

— ONIEPUPOBATH MOHATHUSMMU: YTBEPKICHHUE, OTPULIAHUE
YTBEPKJICHHUSI, ICTUHHBIE U JIOXKHBIE YTBEPKICHHUS,
MIPUYKHA, CJIEJCTBHE, YACTHBIN clly4yail o0miero
YTBEPKJICHUSI, KOHTPIIPUMED;

— [IPOBEPSTH NPUHAIEKHOCTD JIEMEHTA MHOKECTBY;

— HaXOJUTh MepeceuyeHre U 00beJMHEHIE MHOKECTB, B TOM
YHClie IPEICTaBICHHBIX I'paUuecKu Ha YHUCIOBOM MPsAMOi
Y Ha KOOPJAUHATHOM IJIOCKOCTH;

— IPOBOAMTD JIOKA3aTENbHbBIE PACCYXKACHUS ISl 000CHOBAHUS
WCTUHHOCTHU YTBEPKIACHUM.

B noBcenHeBHOM KU3HU U IPU U3YYEHUU JPYTUX MIPEIMETOB:

— HCIO0JIb30BATh YMCIIOBBIE MHOKECTBA HA KOOPAUHATHOMU
NPSAMOM U Ha KOOPAMHATHOM IIJIOCKOCTH JIJIs1 ONMCAHUS

— OIEpUPOBATH MOHATUEM OIPEACIICHUSI, OCHOBHBIMH BUIAMU
ompe/ieNIeHu i, OCHOBHBIMU BHJIAMH T€OPEM;

— TOHHMATh CYTh KOCBEHHOTO JI0Ka3aTeIbCTBA;

— OIEePUPOBATH MOHATUSIMH CUETHOTO U HECYETHOTO
MHOECTBA;

— TMPUMEHSTH METOJT MATEMATUYECKOW WHIYKITHH JIJIS
MPOBEJCHUS PACCYKICHUM U JOKAa3aTeNIbCTB U NIPU
peIIeHNH 3aau.

B noBceaHeBHOM XM3HU U MTPU U3YYEHUU JPYTUX MPEIMETOB:

— HCIOJIb30BaTh TEOPETHUKO-MHOYKECTBEHHBIH SI3bIK U A3BIK
JIOTUKH JUI OMIMCAHUS PealIbHBIX IPOIECCOB U SIBJICHUIA,
IIPU PEIICHUH 3324 JPYTUX y4eOHbIX TPEIMETOB




peanbHBIX IIPOLIECCOB U SIBICHUM;

— IIPOBOJIUTH JIOKA3aTEJIbHBIC PACCYKICHUS B CUTYALUAX
IIOBCETHEBHOW KU3HM, IIPU PEIICHHUH 331a4 U3 APYTHUX
NIPEAMETOB

Yucaau
BbIpasKeHU s

— CB0OOTHO OTIEPUPOBATH MOHATHIMHE: HATYPAITBHOE YHCIIO,
MHOYECTBO HaTyPaJIbHBIX YHUCEJI, 1[€JI0€ YUCI0, MHOKECTBO
IIEJBIX YUCell, OOBIKHOBEHHASI IPOOb, IECATHIHAS APOOb,
CMEIIaHHOE YHCII0, PAIMOHAIIBHOE YUCII0, MHOYKECTBO
palMoOHAIBHBIX YUCEJI, UPPALHMOHATIEHOE YHCII0, KOPEHb
CTENCHH N, IEHUCTBUTEIIFHOE YUCIIO, MHOKECTBO
NENCTBUTENBHBIX YHCEN, TEOMETPHYECKasi HHTEPIPETaIUs
HaTypaJbHBIX, ETbIX, PAITIOHATBHBIX, TEHCTBUTEIBHBIX
YHCeT;

—IMOHUMATh U OOBSACHSTH PA3HUILY MEKTY TIO3UITUOHHOU U
HEMO3UIIMOHHOM CHCTEMaMH 3aITUCH YHCET;

—MIEPEBOIUTH YHCIIA U3 OJTHOW CHCTEMBI 3aIUCH (CUCTEMBI
CUHCIICHHUS) B IPYTYIO;

— JIOKa3bIBaTh M UCIIOJIB30BATh NMPU3HAKU JCITUMOCTH CyMMBI
Y TIPOU3BEICHUS MPHU BHITIOJITHCHUH BHIYUCIICHUH U PEIICHUN
3a]a4;

— BBITIOJTHATH OKPYTJICHHUE PAIMOHAIBHBIX U HPPAIlHOHATBHBIX
YpCceN ¢ 3aJaHHON TOYHOCTBIO;

— CpaBHUBATh JICUCTBUTEIIHHBIC YHCIIA PA3HBIMU CIIOCOOAMM;

— YIOPSAI0YMBATh YMCIIA, 3alTMCAaHHBIC B BUIE OOBIKHOBEHHOM
U JECATUYHOM IpoOH, YKCIIa, 3aMCaHHbIC C
HCIIOJIb30BaHUEM apU(PMETHIECKOTO KBAIPAaTHOTO KOPHS,
KOpHEH cTeneHu 0oJiblie 2;

—mnaxoauth HOJ] u HOK pa3ubiMu ciocobamu u
HCIIOJIb30BaTh UX IIPH PEIICHUH 3a]1a4;

— BBITIOJTHATH BBIYUCIICHUS U PpeoOpa3oBaHus BIPAKEHUH,
CoJIepXKalluX JeHCTBUTEIbHBIE YUCIIA, B TOM YUCIIE KOPHU
HaTypaJIbHBIX CTETICHEH;

— BBITIONHATH CTaHAPTHBIE TOXKIECTBEHHBIC TPEOOpa30BaHuUs

HocTmwxkenue pe3ynbtaToB pazzeina ll;

CB06OI[HO OIICpUPOBATH YUCIIOBBIMU MHOKCCTBAMU IIpHU
pelIeHny 3a1ay;

MMOHUMATb IMPUYHUHBI U OCHOBHBIC NACHU PACHIUPCHUA
YHUCJIOBBIX MHOXXCECTB,

BJIAZICTb OCHOBHBIMHU IMOHATUAMHA TCOPHUUN ACTIUMOCTU IIPpH
PCIICHHUU CTAHJAPTHBIX 3a1a4

AMETH 0a30BbIE MMpEaACTAaBICHUA O MHOKCECTBEC
KOMIIJICKCHBIX YHCEII,

CBO60I{HO BBITIOJIHATH TOXXIACCTBCHHBIC npeo6pa3OBaHI/1$1
TPUTOHOMETPHYECKUX, TOTapU(PMUUIECKUX, CTETIEHHBIX
BBIPAYKECHMUI;

BIaneTh hopmysoi bmaoMa HproToHa;

MPUMEHSTH [IPU PEIICHUU 3a/1a4 TEOPEMY O JIMHEHHOM
npencrasiaenun HOJL;

MPUMEHSATH NPHU pereHnn 3a1ad Kuraiickyro Teopemy 06
OCTaTKax;

MPUMEHSITH [IPU pelieHnu 3a1au Manyto Teopemy Depma;
YMETb BBINOJIHATH 3alUCh YHCIIA B TO3UIIMOHHOM CUCTEME
CUMCTICHUS;

MPUMEHSTH [IPU PEHICHUU 3a/1a4 TEOPETUKO-YHCIOBbIE
(GyHKIMH: YUCIIO U CyMMa JAeiuTenel, GyHkuuwo Dusepa;
MPUMEHSITH [IPU PEHICHUU 3a/1a4 LIeTIHbIE IpOo0H;
MPUMEHSITH [IPU PEIICHUHU 33]1a4 MHOTOUJICHBI C
JNEHUCTBUTENBLHBIMH U LEIBIMU KOY(PPUIIEHTAMU;
BJIQ/IETh MOHITHIMH MIPUBOIUMBIN U HEMPUBO MBI
MHOTOUYJIEH ¥ MIPUMEHSTh UX MPU PEIICHUN 3a/1a4;
MPUMEHSITH NPH perieHn 3a1a4 OCHOBHYIO TEOPEMY
areOpsl;
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TPUTOHOMETPHUUYECKHX, TOTapU(PMUIECKUX, CTCTICHHBIX,
HMPPALMOHAIIBHBIX BBIPAXKEHUM.

B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:

— BBIIIOJHATE U OOBICHSITH CpaBHCHHUEC PEC3yJIbTAaTOB
BBEIYHCIICHUH IIpU pCHICHUH NPAKTHUYICCKHX 3a/la4, B TOM
YHuCJIe HpI/I6JII/I)I(eHHI)IX BI)I'-II/ICJ'IGHI/If/’I, HCIIOJIb3YA PAa3HBIC
CTocoOBI CpaBHEHMIA;

— 3aIluCbIBaTb, CPAaBHUBATL, OKPYIJIATH YUCJIOBBIC JaHHBIC
PCATBbHBIX BEJIMYHH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM
U3MEPEHHUS;

— COCTAaBJIATh U OLICHUBATh Pa3HbBIMU croco0aMu YUCIOBLIE
BBIPKECHUS [IPU PELICHUHN NIPAKTUYECKUX 3a1ad U 3a/1a4 U3
JPYrux y4eOHbIX TPEeIMETOB

— TPUMEHSATH IPH PEIICHUH 3a7a4 IPOCTeHne QyHKIIHH
KOMIUJIEKCHOM IEPEMEHHON KaK T€OMETPUYECKUE
npeoOpazoBaHus

YpaBHeHusi u
HepaBeHCTBa

— CB000THO OTIEpUPOBATH MOHATHAMU: YPABHECHHE,
HEPaBCHCTBO, paBHOCUJIBHBIC YPABHCHUA U HCPABCHCTBA,
ypaBHEHUE, SBJISIFOIIEECS CIEICTBUEM JIPYTrOr0 YpaBHEHUS,
ypaBHEHUs, PaBHOCUJIbHbIE HA MHOYKECTBE, PABHOCUIIbHbBIE
npeoOpa3oBaHus ypaBHECHUI,

— pelaTh pa3Hble BUbl YPABHEHUI U HEPABEHCTB U UX
CHUCTEM, B TOM YHUCJIE HEKOTOPBIE YpaBHEHUS 3-i1 U 4-i
CTeNeHel, JpoOHO-pallMOHANIbHBIE U UPPAIIIOHATIbHBIE;

— OBJIaJIETh OCHOBHBIMU TUIIAMH [10KA3aTEIbHBIX,
Jorapu(pMUUECKUX, UPPALIHOHATBHBIX, CTEIICHHBIX
ypaBHEHUI U HEPABEHCTB U CTaHJIAPTHBIMU METOJAAMHU UX
pELICHU U IPUMEHSTh UX MIPU PEILICHUH 3a]1a4;

— IpUMEHSTh TeopeMy besy Kk pelieHnto ypaBHEeHU;

— IpUMEHSTh TeopeMy Buera ais penieHns HeKOTOPbIX
ypaBHEHUH CTETICHH BHIIIE BTOPOI;

—OHMMATb CMBICII TEOPEM O PAaBHOCHIIbHBIX U
HEPaBHOCUJILHBIX MpeoOpa3oBaHUSAX ypaBHEHUHN U YMETh HX
JIOKa3bIBaTh;

— BJIa/IETh METOJIAMU PEIICHHS YpaBHEHUI, HEPABEHCTB U UX
CUCTEM, YMETh BBIOMPATh METO] pelIeHHsI 1 000CHOBBIBATH

HocTmwkenne pe3ynbTaToB pazzaena ll;

— CBOOOJIHO OTIPENEAThH THIT U BEIOUPATh METOJT PEIICHUS
MOKa3aTeIbHBIX U JOTapu(PMHUUSCKUX YPABHCHHUN 1
HEPaBEHCTB, UPPALMOHAILHBIX YPABHEHHUI U HEPABEHCTB,
TPUTOHOMETPUUECKUX YPaBHEHHUM U HEPABEHCTB, UX
CHUCTEM,;

— CBOOOJIHO peIIaTh CUCTEMBI JTMHEHHBIX YPaBHECHUI,

— peuiaTb OCHOBHbBIE THIIbI YPABHEHHUI U HEPABEHCTB C
napaMmeTpamu;

— TIPUMEHATH NIPU PEIIeHUH 3a7a4 HepaBeHcTBa Ko —
bynsikoBckoro, bepnyinu;

— HUMETH NPEACTABICHNE O HEPABEHCTBAX MEXKY CPETHUMU

CTETICHHBIMU
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CBO1 BBIOOD;

— HCHOJI30BAaTh METOJ MHTEPBAJIOB JUIS PEILICHHS
HEPaBEHCTB, B TOM YHCIJIE APOOHO-PAlMOHATIBHBIX U
BKJTIOYAOIUX B ce0s1 MPPaMOHAIBHBIC BHIPAKCHHUS;

— pemaTh anredpandecKue ypaBHEHHS U HEPAaBEHCTBA U MX
CHCTEMBI C TIapaMeTpaMu alre0pandeckuM u
rpadM4ecKuM METOIaMHU;

— BIIQJIETh Pa3HBIMU METO/aMU JIOKa3aTeIbCTBA HEPABEHCTB;

— pemaTh YpaBHEHHS B LIEJIBIX YHCIIAX;

— mu300pakaTh MHOXKECTBA HA INIOCKOCTH, 33/1aBacMble
YpaBHEHHSIMH, HEPAaBEHCTBAMU M UX CUCTEMaMHU;

— CBOOOJHO MCIIOJIb30BaTh TOXKIECTBEHHbIE IPEOOPa30OBAHNUS

IIpU PELICHUH YPaBHEHUH U CUCTEM YPaBHEHUI

B noBcenHEeBHOM )XU3HU U IPA U3YYEHUU APYTHUX MPEAMETOB:

— COCTAaBJIATh U PEIIaTh YPaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI IIPU PEILICHUH 331a4 APYruX yueOHBIX
IIPEIMETOB;

— BBINOJIHATB OLIEHKY IIPABJIONOA00US PE3YIbTATOB,
MIOJIy4a€MBIX IIPH PEILICHUN PA3JINYHBIX YPABHEHUH,
HEPABEHCTB M UX CHCTEM IIPH PELICHUU 3a1a4 APYTUX
y4EOHBIX MPEAMETOB;

— COCTaBJIATh U PEIIaTh YPaBHEHUS U HEPABEHCTBA C
napaMeTpamu MpH pelleHUH 3a7ay APYTUx y4eOHbIX
IIPEIMETOB;

— COCTaBJIATh YPAaBHEHUE, HEPABEHCTBO WJIN UX CUCTEMY,
OTIMCHIBAIOIIME PEAIBHYIO CUTYALUIO WIH NIPUKJIIAIH YIO
3a/1a4y, MHTEPIIPETUPOBATH MTOJIyYE€HHBIE PE3YJIbTaThI;

—  HCIIOJIB30BaTh IPOrPAMMHBIE CPEACTBA IIPH PELICHUN
OTJIEbHBIX KJIACCOB YPABHEHUM U HEPABEHCTB

DyHKUUH

— Brnazners NOHATHAMM: 3aBUCUMOCTb BETMYMH, (PYHKIMS,
apryMeHT U 3HaueHue QyHKIMH, 001acTh ONpEeIeHNS U
MHO>KECTBO 3HaueHUH QyHKINH, rpaduK 3aBUCUMOCTH,
rpaduk GyHKUUHU, HYIU QYHKLIUHU, TPOMEXYTKH

— Joctmwxenue pesynpraToB pasaena II;

— BJIAJIETh NTOHATUEM ACUMIITOTBI U YMETh €70 IPUMEHATH
IIPU PELLICHUN 3a/1a4;

— IPUMEHSATHh METO/Ibl PELICHUS IPOCTEUIINX
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3HAKOIMOCTOSIHCTBA, BO3pACTaHUE HAa YHCIOBOM Qg QepeHnnanbHbIX ypaBHEHUH IEPBOTO U BTOPOTO
MIPOMEXYTKE, yOBIBAHUE HA YHCIOBOM MTPOMEXKYTKE, HOPSAJIKOB

HauOoJIbIIIee U HAaUMEHbIIee 3HaYeHNE (QYHKIIUU Ha
YHCIIOBOM MPOMEKYTKE, TeproIndecKast PyHKIUs,
MEpPHUO/I, YETHAsI U HeYEeTHAsl PYHKIUU; YMETh IPUMEHSITh
9TH MOHATHUS IPU PELICHUU 33a4;

— BJIQJIETh MOHATUEM CTENEHHAs (PYHKIUS; CTPOUTD €€
rpaduk 1 yMeTh NPUMEHATH CBOWCTBA CTEIEHHOMN
(YHKIMY NpU PELLIEHUH 33/a4;

— BJIAJETh MOHATUSAMU MOKa3aTelbHas QyHKIHS,
9KCIOHEHTA; CTPOUTH UX I'padUKU U YMETh IPUMEHSTh
CBOMCTBA MOKa3aTeNbHOU (PYHKIIUHU NPU PEIICHUU 3a1a4;

— BIJIAJIETh MOHATHEM JIOTapupMudeckas GyHKINS; CTPOUTD
ee rpauk U yMeTh IPUMEHATh CBOICTBa
norapugmuueckoi GyHKIMH MIPU pELISHUH 3a/1aY;

— BJIAJIETh MOHATUAMU TPUTOHOMETpUYECKUE QYHKIINH;
CTPOMTH UX I'paMKU U yMETh IPUMEHATh CBOMCTBA
TPUTOHOMETPUUYECKUX (PYHKIUI NPHU PEIICHUH 3a/1a4;

— BIIA/IETh MOHATHEM OOpaTHast (PyHKIHS; IPUMEHATh 3TO
IIOHATHE NP PEIICHNN 3a]a4;

— IPUMEHSATH NPY PEIIEHUH 3aa4 CBOWCTBA (DYHKIIMM:
YETHOCTD, [IEPUOIUNYHOCTD, OTPAHUYCHHOCTD;

— IPHUMEHATH NPU PEIIEHUU 3a]1a4 IpeoOpa3oBaHus
rpaduKoB (PyHKITHI;

— BJIAJIETh MOHATUAMU YHUCIIOBAsI MOCIIEI0OBATEIBHOCTD,
apupmeTHyecKast U FeoMeTpruIecKasi Iporpeccus;

— TIPUMEHATH IPU PELIEHUH 3a7a4 CBOMCTBA U IPU3HAKU
apu(pMeTHYECKONH U FeOMETPUYECKOMN MPOrPECCHd.

B noBceHeBHOM KU3HU U ITPU U3YYCHUU JPYrUX y4eOHBIX
IIPEIMETOB:

— OTIpeNIeJIATh MO rpaduKaM U MCIIOJIB30BaTh Ul PELICHUs

MIPUKJIAIHBIX 3a7ja4 CBOMCTBA PEAJIbHBIX ITPOLIECCOB U
3aBHcUMoOcTel (HanOoJIbIINe M HAUMEHbIIINE 3HaYeHus,
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MPOMEKYTKH BO3pACTAaHUS U YOBIBAaHUS (PYHKIIHH,
IIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, aCUMIITOTBI, TOUKH
neperu0da, Mepuo u T.11.);

— MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
[IPAKTUYECKOU CUTYALUH;.

— OTIPeNeNIATh 10 TpaduKaM MPOCTEHUIINE XapaKTEPHUCTUKU
MEPUOIUYECKHUX IPOLECCOB B OMOJIOTHH, SKOHOMHUKE,
MY3BIKE, paAMOCBSI3U U Jp. (aMIUTUTYAA, IEPUOJ U T.I1.)

JJIeMEeHThI
MATEMATHYECKOr0
aHaJIN3a

—Brnamers moHsTHEM OECKOHEYHO YOBIBAOIIAS
TeOMEeTPHYECKast MPOTPECCUs U YMETh IPUMEHSTH €TI0 TIPH
pEIICHUH 33]1aY;

— IPUMEHSITB JUTS PEIICHUS 33]1a4 TEOPHUIO MPEICTIOB;

— BJIAAETH MTOHATHAMU OECKOHEYHO OOJIbIINE U OECKOHEUHO
MaJible YHCIIOBBIC TIOCIIEIOBATEIIBHOCTH H YMETh
CpaBHUBATh OECKOHEUHO OOJIBIINE U OECKOHEUHO MaJble
MOCJICIOBATEIILHOCTH,

— BJIQ/IETh NOHATUSIMU: TPOU3BOIHAS (GYHKIIMH B TOUKE,
MPOU3BOIHAS (PYHKIINH,

— BBIUUCIIATH MPOU3BOIHBIE 3JIEMEHTAPHBIX PYHKUUN U UX
KOMOMWHALIHI;

—UCCIIeIOBaTh (PYHKIIMU HA MOHOTOHHOCTb U AKCTPEMYMBbI;

— CTpOUTH rpaQUKu ¥ MPUMEHSATH K PEUICHUIO 3a7a4, B TOM
YHClie C TapaMeTpoM;

— BJIQ/IETh NOHATHEM KacaTelbHasl K rpa@uky QyHKIUU U
YMETb MPUMEHSATH €r0 MPU PELICHUH 3a/1aY;

— BJIa/IETh NOHATHIMHU MTePBOOOpazHast PyHKIuS,
OTIpeJIeNIEHHBIN HHTETPAaI;

—IpUMEHSTh TeopeMy Hetorona—JIeiibuuia u ee cneacTBus
JUIS peIlieHus 3a/au.

B noBceaHeBHOM KU3HU U MIPU U3YYEHUH JIPYTHX YUYCOHBIX
MPEeIMETOB:

— pemaTh NpUKIaIHbIe 33a4u U3 OMOIOTUH, (GU3UKH, XUMUH,
HSKOHOMHMKH U IPYTUX MPEAMETOB, CBI3aHHBIE C

—JlocTmxenune pe3ynapTatoB pazaena Il;

—cBOOO/IHO BJIAJIETh CTAHJAPTHBIM aIllapaToM
MaTEeMaTHYeCKOT0 aHaJIn3a [yl BIYMCICHUS POU3BOIHBIX
GyHKIMM OJTHON IEPEMEHHOI;

—CcBOOO/IHO MPUMEHSTH anmapaT MaTeMaTHYECKOro aHaIN3a
JUI vcceoBanus GyHKIMM U MOCTPOeHUs IrpadKoB, B TOM
YHCIIEe UCCIIEIOBAHMS Ha BBIMYKJIOCTD;

—OIEepUPOBATh MOHATHUEM NEepBOOOpa3HON DYHKIIM AJIst
peleHus 3a1a4;

—OBJIaJIETh OCHOBHBIMU CBEJICHUAMHU 00 uHTerpaine Hetorona—
JlefiOHUIIA ¥ €TO TPOCTEUITUX TPUMECHEHUSX;

—OIEpUPOBATh B CTAHJIAPTHBIX CUTYALUSIX IPOU3BOJHBIMU
BBICILIUX HOPSI/IKOB;

—yMETbh IPUMEHSATH [P PELICHUHN 3a/ja4 CBONCTBA
HENpepbIBHBIX (QYHKINMT;

—yMETb IPUMEHSTh [IPU PELICHUH 33724 TEOPEMbI
Beiiepmpacca;

—YMETh BBINOJIHATH NPUOIMKEHHbIE BHIYUCIECHUS (METOIbI
pelLeHys ypaBHEHUH, BBIYMCICHHS OTIPE/ICIIEHHOTO
WHTEerpasa);

—yMETb IPUMEHSATH MPUIIOKEHHUE IPOU3BOJHOMN U
OTIPEJEIIEHHOTO MHTErpaja K pelICHHIO 3a1a4
€CTECTBO3HAHMS,

—BJIa/IeTh MOHATHAMHU BTOpast IPOU3BOIHAS, BBITYKIOCTh
rpaduka GyHKIUU U YMETh Mccie1oBaTh (PYHKIHMIO Ha
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HCCICAOBAHUCM XAPAKTCPUCTHUK ITPOLCCCOB;
— HMHTCPIPCTUPOBATH NOJTYYCHHBIC PC3YJIIbTATHI

BBIITYKJIOCTD

CraTucTuKa u

- OHepI/IpOBaTI) OCHOBHBIMMH OITNCATCIbHBIMU

— Jloctmxenue pe3ynpraroB pasnena ll;

Teopus XapaKTepUCTUKaMH YHCIOBOTr0 Habopa, MOHITHEM — MMETh IPEICTABICHUE O LEHTPAIBHOU IIPEAEIBHON
BEPOAATHOCTEI, reHepaibHasi COBOKYITHOCTh U BIOOPKOM U3 HEE; TeopeMe;
JIOTMKa U — OIIEPUPOBATH NOHATUAMU: YACTOTA U BEPOATHOCTb COOBITUS, | — HMMETH NPEACTABIEHUE O BHIOOPOUHOM KOA(PPHULIUEHTE
KOMOMHATOPHKA CyMMa U IIPOM3BEJICHUE BEPOSATHOCTEH, BBIYUCIIATD KOPpEJSLUU U TMHEUHON PErpecCuu;
BEPOATHOCTHU COOBITHI Ha OCHOBE TOJICUETA YHCIIa HUCXONOB; | — HMETh HPEACTABICHNE O CTATUCTUYECKUX TUITOTE3aX U
— BJIa/I€Th OCHOBHBIMU MOHATHSIMHU KOMOMHATOPUKU U YMETh IIPOBEPKE CTATUCTUYECKOM TUITOTE3BI, O CTATUCTUKE
HMX IPUMEHATH [IPU PELICHUH 3a1a4; KpUTEPHUS U €€ YPOBHE 3HAYNMOCTH,
—HMMETb IIPEACTaBIeHUE 00 OCHOBAX TEOPUU BEPOSITHOCTEH; — HMETH IPEACTAaBICHUE O CBA3U DMIIUPUYECKUX U
—HUMETH IIPEACTABICHNE O JUCKPETHBIX U HEIIPEPBIBHBIX TEOPETUYECKUX PACIPENEICHHN;
CIIy4allHbIX BEJIMYMHAX U PACIIPEICIICHUAX, O — HMETb IIPEJICTABICHUE O KOJUPOBAHNH, IBONYHOU 3aIIUCH,
HE3aBUCUMOCTH CIIy4alHbIX BEIUYHH, JIBOMYHOM JIEPEBE;
— UMETh IIPEJICTABJICHHNE O MATEMATUYECKOM OKUIAHUU U — BIIQJIETh OCHOBHBIMU MOHATUSAMU TeopHH rpados (rpad,
JHCIIEPCUH CITy4alHBIX BEJINYUH; BEpIINHA, pPeOpo, CTENEHb BEPUIMHBI, IYTh B rpade) u
— HUMETh IIPEJICTABICHINE O COBMECTHBIX Paclpeae/ICHUIX YMETH IPUMEHSATH UX IIPU PELICHUHN 3a1a4;
CIIy4allHbIX BEJIMYHH; — HMETh IPEACTaBICHUE O JEPEBLIX U YMETh IPUMEHTH IIPU
—IOHUMATh CYTh 3aKOHA OOJIBLINX YHCEN U BBIOOPOUYHOTO pelIeHNH 3a1a4;
METO/1a U3MEPEHMS BEPOSTHOCTEN; — BJAJCTh NOHATHEM CBI3HOCTL U YMETh IPUMEHSTH
— MMETh IIPEJICTABICHIE O HOPMAJILHOM pacIpeIe/iCHuN U KOMIIOHEHTHI CBA3HOCTH IIPU PELLIEHUHN 3a1a4;
IPUMEPax HOPMAJIBHO PACIPEIEICHHBIX CIIy4aiHbIX — yMeTb OCYHIECTBIIATH IyTU IO pedpam, 00x01bl pedep u
BEJIUYHH,; BepLIUH rpada;
—HMMETh IIPEACTaBICHUE O KOPPEIALMA CIIlydJalHbIX BEIMYUH. |— HMETh IPEACTaBICHHE 00 3HIEPOBOM M FaMHIBTOHOBOM
B noBcenHEeBHOM )XU3HU U IIPU U3YYCHUU APYTUX NIPEAMETOB: IIyTH, UMETH NPEACTABICHUE O TPYAHOCTH 3a4a4U
— BBIYUCIIATH UM OLICHUBATh BEPOATHOCTU COOBITUI B HaXO0KIECHUS TaMUJIbTOHOBA IIyTH,
peanbHOM KU3HU; — BJIAAETH NOHATUSAMH KOHEYHBIEC U CUETHBIE MHOXKECTBA U
— BBIOMPATh METO/IbI OJIXOAALIETO MPEACTABICHUS U YMETDH UX MIPUMEHATH IIPU PELICHUHN 3a1a;
00pabOTKU JaHHBIX — YMETb IPUMEHATH METOJ MaTEMaTUYECKON NHAYKLIUU;
— yYMETb IPUMEHATH NPUHLHUI {upuXje Ipy pelieHuH 3a1a4
TekcroBble —Pemate pasHble 3a1a4y MOBBIIEHHON TPYIHOCTH; — Jloctmxenue pe3ynabTaTtoB pasaena |l
3aja4qun — aHaJM3UPOBATh YCIOBUE 331a4H, BEIOMPATh ONTHMAIbHBIN

MCTO/J pCHICHUA 3aa4U, paCCMaTpUBasl pa3JIMIHbIC MCTOIbI;
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— CTPOUTb MOJIENIb PELLIEHUS 3a]jau, IPOBOIUTh
JIOKa3aTeJIbHbBIE PACCYXACHUS IIPU PELICHUH 3a/1a4H;

— pemiats 3amaun, TpeOyromue nepedopa BapuaHToB,
IIPOBEPKHU YCIOBUI, BBIOOpA ONTUMAIBHOTO PE3YJIbTATa;

— aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTYUECHHbBIE PELICHUS
B KOHTEKCTE YCJIOBMSI 3a7jauu, BBIOUPATh PELLICHUs, HE
[IPOTUBOpPEYAIINE KOHTEKCTY;

—IEPEBOIUTH NP PEUICHUH 3a]1a4l HH(POPMALIHMIO U3 OJHOMN
(hopMBI 3aTTUCH B APYTYIO, UCTIOJB3YS TPU HEOOXOIUMOCTH
CXEMBbI, TaOJINLIbI, TPAQUKH, THATPAMMBI.

B noBceaHeBHOM KU3HU U NIPH U3YYEHUH PYTUX IPEIMETOB!

— pelaTh MpaKTUYECKUe 3aJ]au U 3a7jauu U3 APYTrux
MIpeIMETOB

Ucropus — VIMeTh TpeICTaBIEHNE O BKIIAJE BBLIAIOIIUXCS JlocTmkenue pe3yabTaTtoB pasaena |l
MaTEeMaATUKHU MAaTEMATUKOB B paSBI/ITI/Ie HayKI/I,

— HOHMUMATh POJIb MATEMATHKHU B pa3BUTHU Poccun
MeToabl — Hcnionp30BaTh OCHOBHBIE METOIBI JOKA3aTEIbCTBA, — JlocTmwkeHnune pe3ynbTaTos paszaena ll;
MaTeMaTHKH HPOBOJIUTH JI0KA3aTENBCTBO M BHINOIHATh ONPOBEPKEHHUE;

— IPUMEHSTH OCHOBHBIE METO/IbI PEILICHHUS] MaTEMAaTHYECKUX
3azauy;

—Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE
XapaKTepru30BaTh KPACOTY U COBEPILICHCTBO OKPYKAIOIIEr0
MUpa U MPOU3BEICHHUI NCKYCCTBA;

— IPUMEHSTH IPOCTEHIIINE TPOrPaMMHBIE CPEJICTBA U
AJIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI TIPU PEIICHUU
MaTeMaTU4YeCKUX 3a/1a4;

— IIOJIb30BAThCS MPUKIIAIHBIMU MPOTPaMMaMH U IPOTpaMMaMu
CUMBOJIbHBIX BBIUMCIICHUH JUIS UCCIIECAOBAHUS
MaTeMaTUYEeCKUX 0ObEKTOB

— TIPUMEHSTh MATEMAaTUYECKUE 3HAHUS K UCCIICTOBAHHIO
OKpYXKaromero Mupa (MoAeIupoBaHue PU3nIeCKux
MIPOIIECCOB, 3a/1a4l YKOHOMUKH )
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6. Conep:xanue o0pa3oBaTe/IbHOM POrPaAMMbI

10 kaace

JedcTBUTEIbHBIE YHCIA.

ITowaTtne  HarypanbHOro  4ucia.  MHOXeCTBa  YHCEIL CaoiicTBa
JNEUCTBUTEIIBHBIX YHCeNl. MeToJ MaTeMaTH4eCKOM WHAYKUHMHU. llepecTaHOBKHU.
Pasmemenns. Coueranus. J[oKa3aTenbCTBO YHUCIOBBIX HEPABEHCTB. JlennmocThb
uenblx uucen. CpaBHEHMS 1O MOAYI0 M. 3aJadyd € LEJIOYUCIECHHBIMU
HEU3BECTHBIMU

PaununoHanbHble yPABHEHHUS U HEPABEHCTBA.

Parnmonanbusie Beipaxkenusi. ®opmynsl bunoma HeroTOHA., CyMMBI U pa3HOCTH
creneHel. PanmonanbHbie ypaBHEHUA. CUCTEMBI pallMOHANIBHBIX YpaBHEHUN. MeTon
MHTEPBAJIOB pEILICHHUS HEpaBeHCTB.  PanumoHanbHble HepaBeHcTBa .Hectporue
HepaBeHCTBA. CHCTEMBI pallMOHAJIBHBIX HEPABEHCTB.

Kopens cTenenn N.

[Honstue gpynxuu u ee rpaguka. Gynkuus y=x". [loHsaTre KOpHS CTENEHH II.
Kophnu uetHol 1 HeueTHOM cTeneHeil. Apudmernueckuit KopeHb. CBoWCTBa KOpHEM
creneHu 1. OyHKIUs y =KOPEHb CTENEHU II.

CreneHb MOJIOKUTEIBHOI0 YHCJIA.

[lonssiTHE O  CcTemeHM C  pauuMoOHalbHBIM  mokazatenem.  [lpenen
IIOCJIE0BATEILHOCTH. CpoiicTBa  TIpEIENOB. beckoneuno yObIBato1Ias
reomerpuueckas nporpeccuss. Yucno e. IloHATHE cTeneHW € HUpPpalMOHAIBHBIM
nokazaresnem. [lokazarenpHas QyHKIHS.

Jlorapugmsl.

[Tonsitue u cpoiicTBa morapudmos. Jlorapudmudeckas GyHKIus. JlecsITHIHBIN
norapudm. CtenieHHbIe QYHKITUH.

IHoka3aTebHbIC U JIOTapU(PMUYECKHE YPABHEHUS U HEPABEHCTBA.

[IpocTelimue moka3aTelbHBIC U JIOTApU(PMUUECKUE ypaBHEHHs. Y PaBHEHHS,
CBOJSIIIUECA K MPOCTEUIIIMM 3aMEHOM HEU3BECTHOrO. [IpocTeiimme noka3zaTeabHbIE
u JjorapupmMuuecKkue HepaBeHCTBA. HepaBeHCTBa, CBOASIIMECS K MPOCTEUIIUM
3aMEHOW HEU3BECTHOT' O

Tpuronomerpuyeckue GyHKIUU.

HucnoBast OKpYXHOCTb. JlIMHAa HOyru €IMHUYHOM OKpPYKHOCTH YumcioBas
OKPY)KHOCTb Ha KOOpPAMHATHOM IJIOCKOCTH. CHHYyC W KOCHHYC. TaHreHc wu
KOTAaHI'€HC. Tpuronomerpuueckue byHKIIUN YUCIIOBOTO apryMEHTA.
Tpuronomerpudeckne (QyHKIHH YTrI0BOTO aprymeHta. Dopmyibl TNpUBEICHHUS.
Oynknus y=SinX, eé cpoiicta u rpaduk .OyHkus Y=SinX, e¢ cBoiicTBa U rpaduK.
Oynknus Yy=C0SX, e€ cpoiicTBa W Tpaduk. [lepuogndHocTh QyHKIHMA y=SINX U
y=cosX. I'papux ¢yakmun y=mf(X). I'papux Pyaxkumn y=f(kx). T'paduk
rapMoHndecKoro konebanus. OyHknus y=tgx, y=Ctgx, ux cBoWcTBa U rpaduKH.

Tpuronomerpuveckue ypaBHeHUs.

[IepBbie mpencTaBICHHS O PEUNICHUH NOPOCTEHIIUX TPUTOHOMETPUUYECKUX
ypaBHEHUW. ApPKKOCUHYC W PEUICHHE YpPaBHEHHS COSX=a. APKCHHYC U PELICHHE
ypaBHEHHUs SiNX=a. ApKTaHIeHC W pelICHHE ypaBHEHUs tgX=a. ApPKKOTAaHTCHC W
peuieHue ypaBHeHus Ctgx=a. @ynkuun y = tgX u y= ctgx, ux cBoiicTBa u rpauku.
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IIpocreiilne TPUTOHOMETPUYECKUE YpaBHEHMs. J[Ba MerToma pelieHHs
TPUTOHOMETPUUYECKUX YPAaBHEHUIN: BBEACHHUE HOBOM NEPEMEHHOM U PA3JIOKEHUE Ha
MHOXUTENU. OHOPOIHBIE TPUTOHOMETPUYECKUE YPABHEHHS.

IIpeoOpa3zoBaHusi TPUTOHOMETPHUYECKHUX BbIPAKEHHH.

CuHyc M KOCHMHYC CYMMBI apryMeHToB. CHHYC M KOCHHYC pPa3HOCTH
aprymMeHToB. TaHreHc CyMMbl U pasHOCTH apryMeHTOB. Popmyibl JABOWHOIO
aprymenta.  ®opmynbl  noHWwkeHus  creneHd.  [IpeoOpazoBanue  cymMm
TPUTOHOMETpUYECKUX (PyHKIMI B mpousBeneHue. [IpeobpazoBanue npou3BeneHUM
TPUTOHOMETPUUYECKUX (DYHKIIMI B CYMMBI.

BeposiTHOCTB coObITHS. YUacTOTa. YC10BHAsI BEPOATHOCTD.

[lonsiTue W cBoMcTBa BEpOATHOCTH. OTHOCHTENbHAs YacToTa COOBITHS.
VYcnoBHas BepossTHOCTh. HezaBucumbie cOOBITHS.

Oo6o01maromuee NOBTOPEHHUE.

11 kaace

1.®yHKuMHU ¥ UX rpa@puKn

Onementapuble (QyHkiuu. HccnenoBanwe GyHKUUA UM TOCTPOCHHE UX
rpadukoB. OcHOBHBIE crOCOOBI MpeoOpa3zoBanus rpadukoB. I'paduku yHKIMH,
cozepxkaiux Moayiu. ['paduku CIoKHBIX QYHKIUN

OcHosHas yenb: OBIAJETh METOJAMHU HCCIICOBAaHUS (PYHKIUN M MOCTPOCHUS
uX rpaduKoB.

2. Ilpenes pyHKIUM U HENPEPLIBHOCTH

[Tonstue npenena Gynkuuu. OJHOCTOPOHHHUE MPEAEINIbI, CBOWCTBA IMPEIEIIOB.
HenpeprsiBHOCTH (QyHKIIMI B TOYKE, HA MHTEpBaje, Ha OTpe3ke. HempephIBHOCTH
aneMeHTapHbIX QyHKIMi. PazpeiBHbBIE (DyHKIHH.

OcHoséHas yenb: YCBOWUTH TOHATHS Tmpenena (yHKIMM W HENpPEepPHIBHOCTH
(GYHKIIMU B TOUKE M HA UHTEPBAJIE.

3. O6paTHble QyHKUNH

[lonsitue oOpaTtHOM ¢yHkiuu. B3aumuo oOpaTthbie ¢yHkiuu. OOpaTHbIE
TpuroHomeTpuyeckue  QyHknuu.  [lpumepsl  wcmonb30BaHMs ~ OOpaTHBIX
TPUTOHOMETPUUYECKHUX (DYHKITHA.

OcHosHas yenv. YCBOUTD MOHATHE (DYHKIIMHM, OOpaTHOW K JTaHHOW, U HAYyYUTh
HaXOJUTh (QYHKIIMIO, OOPATHYIO K JaHHOU.

4. IlpousBoaHas

[TonaTue npousBoaHou. IIpowsBoaHas CyMMbl, Pa3HOCTH, HPOU3BEIACHUS H
gacTHOTO ABYX (yHKui. HempepblBHOCTh (DYHKIMI, WMEIOMUX MPOU3BOAHYIO,
muddepennman. [IponsBogHbie AIeMEHTAPHBIX (QYHKIIMA. TPOU3BOIHAS CIIOKHOU H
oOpaTHOU (DyHKIHH.

OcHoeHnasi yenb: HAYYUTh HAXOAUTh MPOU3BOJHYIO JO00H 3IeMEHTapHOU
byHKIHH.

5. IlpumeHeHMe IPOU3BOIHOM

MakcuMyM U MUHUMYM (PyHKIUU. YpaBHEHHE KacaTelbHOU. Bo3pactanue u
yobiBaHue (yHKIUN. [Ipou3BOHBIE BBICHIMX MOPSAIKOB. DKCTpeMyM (DYHKUIUU C
€IMHCTBCHHON KPUTUYECKOW TOYKOW. 3aJadyd Ha MAKCUMyM M MHUHHMYM.
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Acumnrotsl. J{poOHo-nuHeiHas QyHkuusa. Iloctpoenne rpadukxoB QyHKUUN C
MpUMEHEHUEM Tpou3BoJHON. Teopembl 0 cpeaHeM. BrinmykinocTs Tpaduka
¢ynxuuu. @opmyina u psag Teitnopa.

OcHosnas yenvb: HAYYUTh NPUMEHATb NPOU3BOAHYIO IIPU MCCIENOBAaHUU
(YHKIUH U pellIeHnr MPaKTUYECKUX 3a]1aY.

6. IlepBooOpa3Has M HHTErpas

ITonsTHe nepBOOOpa3HOil. [Tnomans KPUBOJIMHEWUHOMN Tpaneuuu.
Onpenenennplii  uHterpan.  [IpuOnuxkeHHOE  BBIYUCICHHE  OINPEACIIEHHOT O
unterpaina. ®opmyna Heiorona — JleliOnuna. CBolcTBa  ONpeeNIeHHbIX

uHTerpasioB. [IpuMeHeHHE OMPENEICHHOT0 WHTErpaja B T'E€OMETPUYECKUX U
busnueckux 3agavax. [lonatue guddepeHmaIbHOrO ypaBHEHHS. 3ajadd,
npuBoasnue K auddepeHnnanbHbIM - ypaBHEHUsIM. 3amMeHa — TIepEeMEHHOU
HNuTterpupoBanue 1o 4acTsim.

OcHosnasi  yenv: 3HATh TaOJMIy TNEpPBOOOpPa3HBIX (HEONpPEIEIEHHBIX
WHTErPAJIOB) OCHOBHBIX (YHKIMH W yMeTh NpUMEHATh ¢opmyny HeroToHa-
JleitOHUIIA TIPU BBIYUCIICHUW ONPEACIEHHBIX HMHTETPAJIOB M TUTomaaen guryp.

7. PAaBHOCHJIBHOCTH YPABHEHMH U HEPABEHCTB

PaBHOCWIIBHBIE TIpe0Opa3oBaHus ypaBHEHHN W HepaBeHCTB. [lomguepkuBaercs,
YTO TpH TaKuX MpeoOpa3oBaHUSX MHOXKECTBO KOpHEH mpeoOpa3oBaHHOTO
ypaBHEHHUS COBMAJAET C MHOKECTBOM KOPHEH MCXOJHOTO ypaBHEHHs. AHAJIOTHYHO
C HEpaBEHCTBaMHU.

OcHosHas yenb: HAyYUTh MPUMEHSITH PAaBHOCHUIIbHBIE IMPeoOpa3oBaHUS TPU
pEUIEHNH YPaBHEHHUI U HEPABEHCTB.

8. YpaBHeHus — CJ1eCTBHUS.

[lonsiTue ypaBHEeHUs — ciaeAcTBUs. Bo3BeqeHnEe ypaBHEHUS B YETHYIO CTEIICHbD.
[ToTrenniupoBanue norapupMuueckux ypaBHeHui. [IpuBeneHne mogo0HBIX YWICHOB
ypaBHeHus. OcBOOOXIeHHUE  ypaBHEHUs OT 3HameHatens. [Ipumenenwue
JoTapu(PMUYECKUX, TPUTOHOMETPUUECKUX U APYTUX GOPMYII.

OcHosHas yenb: HAYYUTh TPUMEHSATH NPeoOpa3oBaHUs, MPUBOIIIINE K
YPaBHEHUIO — CJIE/ICTBUIO.

9. PABHOCWIBHOCTH YPABHEHUI U HEPABEHCTB CUCTEMAaM

Penrenye ypaBHEHHMi ¢ momompio cucteM. Ypasaernus suma f(& (X)) = f(#
(X)). Pemenue HepaBeHCTB ¢ moMomibio cucteM. Hepasenctsa suna f(& (x)) = (4
(x)).

OcHosHast yenvb: HAYYUTh NPUMEHATH NEPEXOJ OT ypaBHEHUA (WIH
HEPABEHCTBA) K PABHOCHIIBHOM CHCTEME.

10. PaBHOCH/IBHOCTH YPABHEHUI HA MHOKeCTBAX

Bo3Benenne ypaBHeHUsS B YETHYIO CTENEHb. YMHOXKEHHE YypaBHEHHUS Ha
¢ynkiuto. JlorapudmupoBanre W MOTEHIMpOBaHWE ypaBHEeHUWU. [IpuBenenue
MOOOHBIX YWICHOB, IPUMEHEHHE HEKOTOPBIX (HOPMYII.

OcHosHnas yenvb: HAYYUTh MPUMEHSThH MEPEX0]l K YPAaBHEHUIO, PABHOCUIIBHOMY
Ha HEKOTOPOM MHOXECTBE UCXOJJHOMY YPaBHEHHUIO.

11. PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKECTBAX
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Bo3Benenne HepaBeHCTBA B YETHYIO CTENEHb U YMHOXKEHHE HEpaBEHCTBA Ha
GyHKIMIO, TOTEHIIMpPOBAaHUWE U JiorapuMHUpPOBAHHE HEPABEHCTB, IPUBEICHUE
MoJA0OHBIX YJICHOB, MPUMEHEHUE HEKOTOphIX popmys. HecTporue HepaBeHCTBA.

OcHnogHas yenvb: Hay4YuTh IPUMEHSTh MEPEX0]T K HEPABEHCTBY, PABHOCHIBHOMY
Ha HEKOTOPOM MHOKECTBE UCXOJHOMY HEPABEHCTRY.

12. MeTox npoMeKyTKOB /1JIsl YPABHCHUI U HEPABCHCTB

VYpaBHeHHsT U HEpaBEHCTBA C MOAYJIAMH. MeTOJ HHTEpPBAIOB IS
HETMPEPHIBHBIX PYHKIIUM.

OcHo6Hasl yelb: HAYYUT pElIaTh YPABHEHUSI M HEPABEHCTBA C MOAYJISIMU U
MPUMEHATH METO/I HHTEPBAJIOB JIJISI PEIICHUs] HEPABEHCTB.

13. Hcnoab3oBanue cBoOicTB (GyHKUMH NPH PpelICHMH YPaBHEHUN M
HEPaBEHCTB

Ucnonb3zoBanue obnacrei CYIIECTBOBAHMS, HEOTPUIATEILHOCTH,
OTPAaHUYEHHOCTH, MOHOTOHHOCTH M JKCTPEMYMOB (DYHKIIUU, CBOMCTBA CHHYyCa U
KOCHHYCA MPHU PEIICHUN YPaBHEHUM U HEPABEHCTB.

OcHosnasi yenb: HAYYUTh TPUMEHATh CBOWCTBA (YHKIMH TIpU pelIeHUU
ypaBHEHU U HEPABEHCTB.

14. CucteMbl ypaBHEHUH ¢ HECKOJIbKMMH HENM3BECTHBIMH

PaBHocunbHOCTB cucteM. Cuctema — ciieictBue. MeTo1 3aMeHbl HEU3BECTHBIX.
PaccyxaeHust ¢ YMCIIOBBIMU 3HAYCHUSIMH TP PEIICHUH CUCTEM YpaBHEHUH.

OcHosHas yenb: OCBOUTH pa3HbIe CIIOCOOBI PEIICHUs CUCTEM YPaBHEHUH C
HECKOJIbKUMH HEU3BECTHBIMU

15.YpaBHeHUsl, HEPABEHCTBA U CHCTEMbI C MapaMeTpPaMHu.

VYpaBHeHue ¢ napameTpoM. YpaBHeHuUE ¢ mapameTpoM. HepaBeHcTBa ¢
napamerpom. HepaBeHnctBa ¢ napamerpom. CHCTEMBI YPaBHEHUN C TAPAMETPOM.
CucrtemMbl ypaBHEHHH ¢ TapaMeTpoM. 3aJjaui ¢ YCIIOBUEM

16.Anredpanyeckas popmMa U reoMeTpuuecKasi HHTepHpeTALUS
KOMILIEKCHBIX YHCeJ

Anrebpanueckas popMa KOMIUIEKCHOTO urcia. Anredpandeckas ¢popma
KOMILIEKCHOTO yncia. ConpsixKeHHbIE KOMIUIEKCHbIE yncia. ConpsyKeHHbIE
KOMILIEKCHBIE YKca. ['eoMeTpruyeckass HHTEpIpeTanus KOMIUIEKCHOTO YHClia

17. Tpuronomerpuueckasi popMa KOMILIEKCHOI0 Yncaa

Tpuronomerpudeckas Gpopma KOMIIEKCHOTO YUCHA. TPUrOHOMETpUYECKAS
dbopma KOMILIEKCHOTO YHCIa

KopHu 13 KOMIUIEKCHBIX YHCEN U UX CBOWCTBA

18. Kopau MmHorouienos. IlokasareabHasi (popMa KOMILIEKCHBIX YHCEJ

Kopnau muorounenos [lokazatenbHasi popmMa KOMIUIEKCHOTO YUCTIa
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/. TemaTnueckoe IVIAHUPOBaHUE € ONpeJAeJieHHeM OCHOBHBIX BH/I0B Y4eOHOH AeTeIbHOCTH Y4AlIHXCH.
«AJuredpa u HaYaJIa MaTeMaTHYeCKoro anaan3a» 10m kiaacce: 5 yacoB B Hezento, Bcero 170 yacos.

Ha3Banue TemMmbl/

Ne KOJIMNYeCTBO 4YacoB, Ha3sBanmue pa3nesia / KOJIM4eCcTBO 4acoB, | OCHOBHbIE BU/IbI YUeOHOM JAeATeIbHOCTH 00y4aIOIIUXCS
OTBOJAUMBIX Ha OTBOJHMMBIX HA OCBOEHHE pa3jesia
OCBOEHHE TeMbl
1. 1. leiicTBUTe/ILHBIE [ToHATHE NENCTBUTEIBHOTO YUCIIA [lepeBonThH NEPUOANYECKYIO TECATUUHYIO JPOOD B
yuciaa O0OBIKHOBEHHYIO, pelllaTh YPaBHEHMs U HEPaBEHCTBA TUIIA
(144acos) |x+4| = 2,|2x—3| >0.
2. [TonsiTHE NEHCTBUTEIBHOTO YKCIa peliaTh ypaBHEHUS U HEpaBEHCTBA THUIA
|x+4| = 2,|2x—3| >5
3. MHoxecTBa uncen. CBoilcTBa [TpuMeHsTh GOPMYIBI COKPALIEHHOTO YMHOKEHHUSL.
JEHUCTBUTEIIBHBIX YUCEN
4, Mpmuosxectsa uncesn. CBolcTBa MIPUMEHSTDH I0KA3aTeJIbCTBO JJISl PEIICHUS 3a/1a4
JENUCTBUTEIIbHBIX YUCEN
S. Meton MaTeMaTUYECKON MHAYKIIMHU YMETh IPUMEHATH TOKA3aTEIbCTBO JUIsl pPEIICHUs 33]1a4
6. [lepecTaHOBKM [TpumensTh popmyiy AJs Yncia NepecTaHOBOK.
7. Paszmemenus IPUMEHSTHh (POPMYITy JJIs UKciia pa3MelleHu .
8. Coueranus [TpumeHsaThs GopMyIy s 9uciia COYETaHUM.
9. Jloka3aTesnbCTBO YMCIOBBIX HEPABEHCTB BblaensaTe NOJIHBIA KBaipaT, IPUMEHATh HEPABEHCTBO Iipu a>0,
1
at = 22.C-7
a
10. Jloka3aTenbCTBO YMCIOBBIX HEPABEHCTB Bolaenste NOJIHBIA KBaipaT, IPUMEHATh HEPABEHCTBO Iipu a>0,
1
at =22 C-7
a
11. JlenuMocCTb LeNbIX YUCEe Haxonuts HOJI, mpuMeHsATh OCHOBHYIO TEOpEMY apU(pMETUKU
JUTSL pellieHUs 3aa4
12. Bxonnas koHTpoJbHas paboTa. BrnaneroT pasnuyHbIMHU CIIOCOOaMU CAMOKOHTPOJIA

AJMUHUCTPAaTUBHBIN KOHTPOJIb
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13.

CpaBHEHUS 10 MOAYJII0 M

Jloxa3bIBaTh CBOMCTBA CPABHEHUM, IPU3HAKH JIEJTMMOCTH

14. 3ajlauy ¢ EeNOYUCIEHHBIMY Hen3BecTHbIMU | [IpakTHueckoe NpuMeHEHHe MaTepraa 0 IeIMMOCTH YUCET
15. | 2. PanmonajibHble PanyoHanbHbIE BBIpaKEHHUS OpUMEHSTH Teopemy Buera, GopMyssl 11 CHMMETPHYECKHIX
YPaBHEHHSA U MHOTOYJICHOB.
HepaBeHCTBA -ynpouiaTh anreopandeckue apoou
16.| (24 yacos) ®opmynel 6mHOMa HBIOTOHA, CYyMMBI 1 [TpumensaTs GopMyTy sl perIeHus 3a1a4
pPa3HOCTHU CTENEHEN
17. ®opmynsl 6uHOMa HploTOHA, CyMMBI 1 [IpumensaTs GopMyy AJis peleHus 3aaau
pPa3HOCTHU CTENEHEN
18. ®opmynsl 6uHOMa Hpl0TOHA, CyMMBI 1 [IpumensaTs GopMyny A peleHus 3aaad
pa3HOCTHU CTENEHEN
19. Jlenenrie MHOTOWIEHOB C OCTATKOM. BBITIOTHATE JelIeHne yroakoM. 3HaTh aroput™ EBkina
Anroput™ EBknuna
20. Jlenenrie MHOTOWIEHOB C OCTATKOM. BBITIOIHATE JelIeHne yroiakoM. 3HaTh alroput™ EBknnia
Anroput™m EBknuia
21. Teopema besy 3HaTh TeopeMy be3y, ee MpuMeHEHNE U CIIC/ICTBUE.
22. Kopenp MHOTOUIIEHA [TonsaTHE KOpEHb MHOTOUWICHA, TeOpeMa 0 KodhduimeHTax
MHOTOWIEHA U CJIEJCTBHUE U3 TEOPEMBI
23. Kopenp MHOTOUIIEHA [TonsaTHE KOpEHb MHOTOWICHA, TeOpeMa 0 KoddduimeHTax
MHOTOWIEHA U CJIEJCTBHUE U3 TEOPEMBI
24, PanmonanbHble ypaBHEHUS pelaTh palMoOHaJIbHbIEC YPABHEHUS, IPUMEHATh METOJI 3aMEHbI
HEPEMEHHBIX.
25. PanmonanbHble ypaBHEHUS pelaTh palMoOHaJIbHbIE YPAaBHEHUS, IPUMEHATh METOJI 3aMEHbI
HEPEMEHHBIX.
26. CucTeMbl pallMOHAJIbHBIX YpaBHEHUH IPUMEHSTh CIOCOOBI I pelIeHUs 3a1a4
27. CucteMbl paloHAJIbHBIX YpaBHEHUH IPUMEHSTh CIOCOOBI Ul peLIeHus 3a1a4
28. MeTto/ HHTEpBaJIOB PEIIEHUS] HEPABEHCTB OPUMEHSTH CIOCOOBI Ul pelIeHus 3a1a4
29. MeTto/ HHTEpBaJIOB PEIIEHUS] HEPABEHCTB HOPUMEHSTH CIIOCOOBI JUIs pelieHus 3a1a4
30. MeToa HHTEpBaJIOB PELIEHUS] HEPABEHCTB IPUMEHSTh METOl MHTEPBAJIOB
31. PannoHnasibHbIE HEpaBEHCTBA Pemarp panmoHanbHble HEPABEHCTBA
32. PannoHnasibHbIE HEpaBEHCTBA Pemarp panmoHanbHble HEPABEHCTBA
33. PannonanbHbIe HEpaBEHCTBA IIPUMEHEHHUE METO/1a MHTEPBAJIOB K pallMOHAJIbHBIM

HCPaBCHCTBAM
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34.

35.

36.

37.

38.

Hecrtporue HepaBeHcTBa

MMPUMCHATH MCTOJ] NHTCPBAJIOB

Hecrporue HepaBeHCcTBa

Alx)
B(x)

>0

A _ g AW

IIprmMeHATh PaBHOCHUIIBHOCTD B(x) B(x)

CucreMbl pallMOHAJIBHBIX HCPABCHCTB

-BBIACTATH TTOJTHBIHN KBaapaT B TPEXUIICHE
-p€iIaTb CUCTEMbI HCPABCHCTB

CucreMbl pallMOHAJIBHBIX HCPABCHCTB

-BBIACTATH TTOJTHBIN KBaapaT B TPEXUIICHE
-p€iIaTb CUCTEMbI HCPABCHCTB

KonTponsHas pabora no teme
«PannoHanbHbIe ypaBHEHUS U
HEPaBEHCTBA

OuenuBaioT paboTy B CpPaBHEHUU C CYIIECTBYIOITUMHU
TpeOOBaHUSIMU.
Brianeror pa3nuyHbpIMEU crToc00aMu CAMOKOHTPOJIS.

[Tonsarue Qynkumu u e€ rpaduka -HaXOJUTh 00JACTh OTpeIECHUS U 007IaCTh H3MEHECHHUSI

HEKOTOPBIX QYHKIM -BbIACISATH NOJHBIA KBaJIpaT TpeXuaeHa

3.Kopenn crenenu N
(14 gyacoB)

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

51,

52.

DyHKIUA y=XNn -CX€MaTUYHO M300pakaTh rpaduk GYHKIIMH, UCXOIS U3
OCHOBHBIX CBOMCTB.
DyHKIUA y=XNn -CXEMaTUYHO U300pakaTh rpauk QyHKIIMH, UCXOIS U3

OCHOBHBIX CBOMCTB.

IToHsiTHE KOPHS CTENEHH N

TMOHATHUC KOPHA CTCIICHU N.

KopHu 4€THO# 1 HEUETHOM cTeneHen

-npeoOpa30BaTh BHIPAXKEHUS C KOPHIMU

Kopnu 4€THO# 1 HEeUE€THOM cTeneHen

-npeoOpa30BaTh BHIPAXKEHUS C KOPHIMU

ApudMeTnueckuii KOpeHb

CBOMCTBA apu(PMETHYECKOTO KOPHS

ApudMeTnueckuii KOpeHb

CBOMCTBa apu(PMETHIECKOTO KOPHS

CBoiiCcTBa KOPHEH CTENEHH N

-npeoOpa30BaTh BHIPAXKEHUS C KOPHIMU

CBoiicTBa KOpHEi CTeNeHu N

peoOpa3oBaTh BEIPAKEHUS C KOPHIMHU

Dyuxims y:W,xzo

-npeoOpa3oBaTh BHIPAXKEHUS C KOPHAMU

-
DyHKIUA y= \/;

-npeoOpa3oBaTh BHIPAXKEHUS C KOPHAMU

KOpeHL CTCIICHU N M3 HATYPAJIBbHOI'O YUCJIa

Hp606p830BaTL BBIPAXKCHUS C KOPHAMHU

KonTponeHas padota o Teme «Kopenp
CTEIIEHH N»

- OI_IGHI/IBaIOT pa60Ty B CPAaBHCHUH C CYHICCTBYIOIIUMU

TpeOOBaHUSMU.
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BrnageroT pa3nuyHbIMU crioco0aMH CaMOKOHTPOJIS

53. | 4. CteneHnn CreneHp ¢ palMoOHAIBHBIM TIOKa3aTeIeM -IIPUMEHATH OIPEIeNICHHE CTEIICHN C PAllMOHAIBHBIM
N0JI0KUTEJIbHOI 0 [10Ka3aTesieM
54. | yncaa CBo¥iCTBa CTETIEHU C PAllMOHATBHBIM -IPUMEHATH CBOMCTBA CTETICHU C PAIlMOHAIBHBIM ITOKa3aTelleM
(14 4acoB) II0Ka3aTeJIeM -IPUMEHATH (POPMYIIBI COKPALIEHHOTO YMHOYKECHHUS K CTEIICHSIM
C pallMOHAJIbHBIM NT0Ka3aTEIeEM
95. CBo¥iCTBa CTETIEHU C PAllMOHATBHBIM IPUMEHSTH CBOICTBA CTETIEHH C PALMOHAIBHBIM MTOKa3aTeIeM
M0Ka3aTeaemM
56. [TonsiTHE npeaena nociae10BaTeIbHOCTH -IIPUMEHSATH OTIpe/IeTICHHE Mpeiesa MociIeI0BaTeIbHOCTH
-HAXOJIUTh IPEJIENIbl HEKOTOPBIX MOCIEA0BATEIbHOCTEHN
57. [TonsiTHE npenena nociae10BaTeIbHOCTH -IIPUMEHSATH OTIpeieJICHUE Mpeesia MOoCIeI0BaTeIbHOCTH
-HAXOJIUTh MPEJIENIbl HEKOTOPBIX MOCIEA0BATEIbHOCTEHN
58. CaolicTBa IpeaenoB MIPUMEHSTh CBOMCTBA MPENIETOB
-BBIYHCIISITh HEKOTOPBIC TIPEACIIBI
59. CaolicTBa IpeaenoB MIPUMEHSTh CBOMCTBA MPENIETOB
-BBIYHCIISITh HEKOTOPBIE TIPEACIIBI
60. beckoneuno yoObiBaromasi reomerpudeckas | OueHuBaoT paboTy B CPAaBHEHUU C CYIIECTBYIOITUMH
Mporpeccust TpeOOBaAHUSIMU.
61. beckoneuno yoOwiBaromas reomerpuieckas | OueHuBaoT paboTy B CPAaBHEHUU C CYIIECTBYIOITUMH
Mporpeccust TpeOOBaAHUSIMU.
62. Yucno e -IIPUMEHSTh CBOMCTBA MIPEICIIOB
-BBIYUCIISITh HEKOTOPBIE MTpeIeibl
63. [TonsiTHE cTeneHu ¢ UpPaLMOHATLHBIM OnenuBaror paboTy B CpPaBHEHUU C CYIIECTBYIOIIMMU
oKa3areieM TpeOOBaHUSIMU.
64. [TokazarenpHas QyHKIUS -BBIYHCIIATh CYMMY O€CKOHEUHO yOBIBAIOIIEH r€OMETPUUSCKOM
POrpeccuu
-3aIUCBIBATH MTEPUOANUYECKYIO IPOOb B BHJI€ OOBIKHOBEHHON
65. [TokazarenpHas GyHKINS -BBIYUCIISITh CyMMY O€CKOHEYHO yOBIBAIOIIEH reoMeTprUIecKon
POrpeccuu
-3aMHMChIBATh NEPUOIMUECKYIO JpoOb B BUEe OOBIKHOBEHHOM
66. KonTtponrHas padota no Teme «CreneHb OneHnBaroT paboTy B CPABHEHUH C CYIIECTBYIOLIUMHU
HOJIOKHUTEIBHOTO YUCIIay TpeOOBAHUSAMM.
67. | 5. JlorapugmbI Ilonsitue norapugpma PelieHne ynpaxHeHHH, COCTAaBIEHUE OTIOPHOTO KOHCIIEKTA,
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(8 yacoB)

OTBCTLI HA BOIIPOCHIL

68. [Tonsitue norapupma [TocTpoenue anropuT™Ma peuieHus 3aaaHust
69. CoiicTBa J0raprmMoB Pemenne ynpaxaHeHui, coCTaBlIeHHE OTIOPHOTO KOHCIIEKTA,
OTBETHI Ha BOIIPOCHI
70. CpoiicTBa jorapuMoB Brinonnenue ynpaxueHnui no oopasiy
71. CoiicTBa J0TaprmMoB OuenuBaror paboTy B CPaBHEHUU C CYIIECTBYIOIIMMU
TpeOOBaHUAMHU

72. Jlorapudmuueckas GyHkus BrinonHenue ynpaxxHeHuit no odpasity

73. JlecsiTuunble Jorapumsl

74, CrenenHble QpyHKIIUN

75. | 6.IToka3aTejibHBIE U [Ipocreiimme noka3aTeabHbIE YPABHEHUS peuaTh TPOCTENIINE NOKA3aTEIbHbIE YPABHEHUS U CBOIAIINECS

Jorapupmuyeckue K HUM ITyTEM 3aMEHbI IEPEMEHHON
76. | ypaBHeHUsI U [Ipocreiime nokazareabHble ypaBHEHUS peliaTth npocTeiiiiie noka3aTellbHbIe YpaBHEHUS U CBOSAIIUECS
HepaBeHCTBa K HUM ITyTE€M 3aMEHBI TIEPEMEHHOM

77. | (134acoB) [Ipocreiimue norapudmuueckue -peniathb npocreiye JorapupmMuyeckue ypaBHeHHs U
ypaBHEHHS CBOJSIIIIMECS K HUM IIyTEM 3aMEeHbl IEpeMEHHOMN

78. [IpocTeitmme morapudmudeckue -pemath mpocTenne JorapuhMUIecKue ypaBHEHUS 1
YpaBHEHHUSI CBOJISILIIMECS K HUM ITyTEM 3aMEHbI IEPEMEHHOMN

79. VYpaBHeHUs1, CBOAAIIMECS K IPOCTEHIINM pelaTh nNpocTetie JorapupMuIecKie ypaBHEHUs U
3aMEHOW HEM3BECTHOIO CBOJIILIMECS K HUM ITyTEM 3aMEHbI IEPEMEHHOM

80. VYpaBHeHUs1, CBOAAIIMECS K IPOCTEHIINM -pelaTh NpocTeiime noka3aTeabHble YpaBHEHUS U
3aMEHOW HEeU3BECTHOIO CBOJIALIMECS K HUM ITyTEM 3aMEHbI IEPEMEHHOMN

81. [IpocTeiilme nokasaTeabHble HEPABEHCTBA | pelIaTh NpocTeilne JorapuMuiyeckie HepaBeHCTBA

82. [IpocTeiiine nokasaTeabHble HEPABEHCTBA | peIIaTh NpocTeine JjorapuMuiyeckie HepaBeHCTBa

83. [IpocTeiimme gorapupmuueckue -peaTh npocreimue sorapupmMuIecKiue HEpaBeHCTBA U
HEpaBEHCTBA CBOJIALIIMECS K HUM ITyTEM 3aMEHbI IEpeMEHHOMN

84. [IpocTeiimme norapupmuyeckue -pelaTh npocreiue JorapupMIUUEecKue HEpaBeHCTBa U
HEpaBEHCTBA CBOJIALIIMECS K HUM ITyTEM 3aMEHbI IEpeMEHHOMN

85. HepaBeHncTBa, cBosIIMECS K IPOCTEHIINM | -pelliaTh MPOCTEHIINE TOKa3aTeIbHbIe HEPABEHCTBA U
3aMEHON NIEPEMEHHOM CBOJSIIIMECS K HUM IIyTEM 3aMEHbI IEPEMEHHON

86. HepaBeHncTBa, cBoAsIIMECS K TPOCTEHIINM | -pelliaTh MPOCTEHIINE MOKa3aTeIbHbIe HEPABEHCTBA U
3aMEHON NIEPEMEHHOM CBOJSIIIMECS K HUM IIyTEM 3aMEHBI IEPEMEHHON

87. KonTposipHast paboTa 1o Teme OneHnBaOT paboOTy B CPABHEHHUH C CYIIECTBYIOIIMMHU
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«[loxazaTenpHast 1 Jorapudmuyeckas
byHKIII

TpeOOBaHUAMU

88. | 7. CuHyc U KOCHHYC [onsitue yrna -3aMHMCHIBATh YHCJIA, COOTBETCTBYIOIINE TOUYKAM OKPY)KHOCTH
qucjaa -M300pakaTh Ha OKPY’KHOCTH TOYKH, COOTBETCTBYIOIIUE
(11 yacoB) YUCIIAM.
89. Pagnannas mepa yria -TIEPEBOJNTH TPAJIYCHI B paIMaHbl 1 HA00OPOT
90. OmnpenerneHre CHHyca U KOCHHYCa yria -ONpEeACISTh 3HAYCHHUS CHHYCOB U KOCHHYCOB YHCEJI.
91. OcroBHbIe GopMyITB! U CHHYCA 1 -10JIb30BaTHCs OCHOBHBIME (opmymamu s sin & u cos &
KocnHyCa yria -HAXOJIUTh [0 U3BECTHOMY 3HAYECHHIO TPUTOHOMETPHUYECCKOM
(GYHKIIMN apryMeHTa 3HA4E€HUS OCTAITbHBIX
TPUTOHOMETPHUYECKUX (QYHKIIUH TOTO K€ apryMeHTa.
92. OcHoBHBIE (HOPMYITBI ISl CHHYCA | HAXOJIUTh 110 U3BECTHOMY 3HAYCHHUIO TPUTOHOMETPHUYECKON
KOCHHYCa yria (GYHKIIUN apTyMEHTa 3HAUYEHUS OCTAITBHBIX
TPUTOHOMETPHUYECKUX (QYHKIIUH TOTO K€ apryMeHTa.
93. ApkcuHyc -HaXOJNTh APKCUHYCHI
94, ApkcuHyC -HaXOUTh APKCHUHYCHI
95, APKKOCUHYC -HaXOJUTh APKKOCHHYCBI
96. APKKOCUHYC -HaXOJUTh APKKOCHHYCHI
97. [IpuMeps! HCTIOIB30BaHMS ApKCUHYCA U
apKCOCHHYCA.
98. @dopmyItel IS apKCUHYCa M aDKCOCHHYCA. | HAXOAMUTh 10 U3BECTHOMY 3HAYCHUIO TPUTOHOMETPUYECKOM
(GYHKIIUU apryMeHTa 3HAUYEHUS OCTAIbHBIX
TPUTOHOMETPHUYECKUX (QYHKIIUH TOTO K€ apryMeHTa.
99. | 8. Tanrenc u OmnpeeseHre TAHTEHC U KOTAHT@HCA YIila | -HAaXOJWUTh TAHT'CHC U KOTAHT€HC yIJia
100| xoranrenc yraa (10 OcHoBHbIe (HOPMYIBI TSI TAHTEHCA U -[PUMEHATD OCHOBHBIE (POPMYJIbI LIS tg a ctg a
qaca) KOTAHI'€HCa yriia
101 OcHoBHbIe (HOPMYIBI ISl TAHTEHCA U -[PUMEHATD OCHOBHBIE (POPMYJIbI LIS tg a ctg a
KOTAHI'€HCa yriia
102 ApKTaHTeHC HAXOJIUTh APKTAHTE€HC aPKKOTAHTCHC
103 ApkTaHresc HAaXOJIUTh APKTAHI€HC aPKKOTAHT€HC
104 ApKKOTaHT€HC HaXOJIUTh APKTAHT€HC apKKOTAHTE€HC
105 ApKKOTaHT'€HC HaXO0JIUTh APKTAHT€HC apKKOTAHTE€HC
106 [Ipumepsl HCIIoJIb30BaHMsI ApKTAaHT€HCA U
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APKOTAaHI'CHCA.

107 @opMyIIbl Ul APKTAHT€HCA U
apKOTaHreHca
108 Konrposbnas padora mo reme «Curyc, -npumensTh ocHoHble Gopmynsr s tg & u ctg® Haxonuts
KOCHHYC, TAHT€HC, KOTAHI'€HC YTIIa» PALMOHANBHBIH CTI0CO6 pereHNs
109 9. ®opmy.abi Kocunyc pa3HOCTH U KOCHHYC CyMMBI IBYX | IIPUMEHSTH ()OPMYITy KOCHHYCA Pa3HOCTH M KOCHHYCA CYyMMBI
CJI0KeHHUSs yTJIOB JIBYX YTJIOB
110{ (13 gacos) Kocunyc pasHoCcTH U KOCMHYC CYMMBI IBYX | IPUMEHSATH GOpMYITy KOCHHYCA Pa3HOCTH U KOCUHYCA CYMMBbI
yTJIOB JIBYX YTJIOB
111 DopMyITBI ISl JIOTIOJTHUTEIHHBIX YTIIOB -IIPUMEHATH (POPMYIIBI IS IOTIOJTHUTEIIHHBIX YTIIOB
112 CuHHYC CyMMBI U CUHYC Pa3HOCTHU JBYX -IIPUMEHSATH (GOPMYITy CHHYCAa CYMMBI U CUHYCA Pa3HOCTH JIBYX
yTJIOB yTJIOB
113 CuHyC CyMMBI U CHHYC Pa3HOCTH JIBYX IPUMEHATH (POPMYITy CHHYCa CYMMBI H CHHYCA Pa3HOCTH JBYX
yTJIOB yTJIOB
114 CymMMa 1 pa3HOCTb CHHYCOB M KOCUHYCOB IPUMEHSITHh (POPMYIIBI CYMMBI U PA3HOCTH CHHYCOB U KOCHHYCOB
115 CymMMa 1 pa3HOCTh CHHYCOB M KOCHHYCOB MPUMEHATHh (POPMYIIBI CYMMBI U PA3HOCTH CHHYCOB M KOCHHYCOB
116 @®opMyibl Ui ABOWHBIX U MOJOBUHHBIX IPUMEHATH (HOPMYIIBI A7 IBOMHBIX U MOJOBUHHBIX YIJIOB
yTJIOB
117 @®opMyibl Ui ABOWHBIX U NOJOBUHHBIX HIPUMEHATH (HOPMYIIBI A7 IBOMHBIX U MOJOBUHHBIX YIJIOB
yTJIOB
118 IIpousBenieHne CUHYCOB M KOCUHYCOB -IPUMEHATh (HOPMYIy IPOU3BEICHHUSI CHHYCOB U KOCUHYCOB
119 [IpousBeneHne CUHYCOB M KOCHUHYCOB -IPUMEHATH GOPMYIy IPOU3BEICHHS CHHYCOB U KOCUHYCOB
120 DopMyITBI ISl TAHTEHCOB -IIPUMEHSATH (OPMYITBI SISl TAHTCHCOB
121 DopMyITB JUIsI TAHTCHCOB -IIPUMEHSATH (HOPMYITBI JUIsl TAHTCHCOB
122] 10. OyHKIHS y=sIinXx MPUMEHSTh CBOMCTBA (YHKIIMU U CTPOUTH TpaduK
Tpuronomerpuyeckue —Si =
123| 'P P DyHKuuS y =sinXx MPUMEHSTh CBOMCTBA (YHKIIMU U CTPOUTH TpauK
124 (GyHKI UM YK CI0BOTO y=CosX —
aprymenta (9 uacos) | PyHKims IPUMEHSATh CBOICTBA (DYHKLIMU U CTPOUTH I'paduk
125 DynKis y =COSX IPUMEHATH CBOMCTBA QDYHKIMHU U CTPOUTH rpaduK
126 DynKIHA y=1tgXx OPUMEHSATH CBOICTBA (DYHKLIMU M CTPOUTH I'paduk
127 DymKIIA y=1tgXx OPUMEHSTH CBOICTBA (DYHKLIMU U CTPOUTH I'paduk
128 DynKIHA y=ctg X OPUMEHSTH CBOICTBA (DYHKLIMU U CTPOUTH I'paduk
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129 Dynxums y =Ctg X NPUMEHSTH CBOMCTBA (DYHKIIMU U CTPOUTD TpaduK
130 KonTtponeHas padota no teme «Popmynsl | Hanuune ymeHHi caMOCTOATENBHO BEIOMPATH PAlMOHATIBHBIHI
cioxeHus. TpUroHoMeTpuyecKkue croco0 penieHus 3aaHuii Ha MpeoOpa3oBaHe BEIPAKECHUH,
(YHKIIMU YMCIOBOTO apTyMEHTa»
131} 11. [IpocTenmme TpUrOHOMETPUYECKHE pemaTh IpocTenIne TPUrOHOMETPUIECKUE YPABHEHHUS 110
Tpuronomerpuyeckue | ypaBHEHUs dopmynawm;
YPaBHeHHSA U — U3BJIEKAaTh HEOOXOAUMYIO HH(OPMALIHIO U3 YUeOHO-HAYUHBIX
HepaBeHcTBa (16 TEKCTOB;
4yacoB) — apryMEeHTUPOBAHHO OTBEYATh HAa IOCTABJIEHHBIE BOIPOCHI,
OCMBICJIMTH OIIUOKU U YCTPAHUTH UX.
132 [IpocTenmme TpUroHOMETPUYECKHE pemaTs IpocTenIne TPUTrOHOMETPUYECKUE YPABHEHHUS 110
ypaBHEHUS bopmynam;
— U3BJIEKAaTh HEOOXOAUMYIO HH(OPMALIHIO U3 YUeOHO-HAYUHBIX
TEKCTOB;
— apryMEHTUPOBAHHO OTBEYATh HA OCTABJIEHHBIE BOIPOCHI,
OCMBICJIMTH OIIUOKU U YCTPAHUTH UX.
133 VYpaBHeHUs1, CBOAAIIMECS K IPOCTEHIINM pewaTh NpocTeHIIe TPUroHOMETPUIECKUE YPaBHEHUS 10
3aMEHOW HEeM3BECTHOIO dopmynam
134 VYpaBHeHUs1, CBOIAIIMECS K IPOCTEHIINM pelaTh NpocTeHiIe TPUrOHOMETPUYECKHE YPABHEHHUS 1O
3aMEHOW HEM3BECTHOIO dopmynam
135 VYpaBHeHUs1, CBOAAIIMECS K IPOCTEHIINM pelaTh NpocTeiiIne TPUroHOMETPUYECKHE YPABHEHHUS 1O
3aMEHOW HEeU3BECTHOI'O dbopmynam
136 [IpuMeHeHre OCHOBHBIX pelaTh NpocTeiie TPUroHOMETPUYECKHE YPABHEHHUS 1O
TPUTOHOMETPUUYECKUX (POpMYIT AT bopmynam;
pelLlIeHNs] ypaBHEHUI
137 [IpuMeHeHre OCHOBHBIX pelaTh NpocTeiine TPUroHOMETPUYECKHE YPABHEHUS O
TPUTOHOMETPUYECKUX (POpPMYIT AT bopmynam;
pelLIeHHs ypaBHEHUI
138 OnHopoaHbIE YypaBHEHUS pemars npocTennme

TPUTOHOMETPUUYECKHE YpaBHEHUS 0 (hopMysam;
— 000CHOBBIBATh CYX/IEHUS, 1aBaTh ONpPEAETICHUs, IPUBOIUTD
JI0Ka3aTeNbCTBA, YPABHEHMUS;

IpUMEpHI;
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— U3narath UHPOPMaIUio, 000CHOBBIBAS CBOW COOCTBEHHBIH
OJXOJ

139 [IpocTeiimme HepaBeHCTBA Il CHHYCA U BBITIOJTHATH TOXKJIECTBEHHBIC TIPE0Opa3OBaAHMS
KOCHHYCA. KOMOMHHUPOBAHHBIX BBIPAKCHUI;
— TmepenaBaTh HH(POPMAIHIO CKATO, ITOJTHO, BRBIOOPOYHO;
— MPOBOJMTH aHAJIN3 IAHHOTO 33aHusl, APTyMEHTUPOBATh
peleHue, Npe3eHTOBaTh PEIICHUS
140 [Ipocrenmme HepaBeHCTBA AU TAHTEHCA M | Y MEHME PeIaTh MPOCTEUIINE TPUTOHOMETPUIECKUE
KOTaHTeHCa. HEpPaBEHCTBA, UCTIONB3Ys MPe0Opa30BaHUs BEIPAKECHUH;
pa3BepHyTO 000CHOBEIBATH CyxaeHus. [IpoBenenne
UH(POPMAIMOHHO-CMBICJIOBOTO aHAJIN3a MTPOYNTAHHOTO TEKCTa,
COCTaBJICHHE KOHCIIEKTA, yIaCTHE B THAIIOTE
141 Hepasenctpa cBogsimuecs k mpocrerimuM | [IpoBenenne nHopMamoHHO-CMBICTIOBOTO aHAJIM3a
3aMEHOW HEM3BECTHOTO. MPOYUTAHHOTO TEKCTa, COCTABIICHNE KOHCIIEKTA, YYacTHE B
JIaJiore
142 Hepasenctpa cBogsimuecs k mpocrerimuM | [IpoBenenne nHopMaimoHHO-CMBICTIOBOTO aHAJIM3a
3aMEHON HEM3BECTHOTIO. MPOYUTAHHOTO TEKCTa, COCTABIICHUE KOHCIIEKTa, y4acTHE B
Jaore
143 BBenenue BcrmioMoraTesbHOTO yria. YMeHue perniath IpoCTeHIe TPUrOHOMETPUUECKUE
HEPAaBEHCTBA, CIOJIB3Ys MPeoOpa30BaHuUs BIPAKECHUH;
144 BBenenue BcrioMoraTesbHOTO Yriia. YMeHue penath NpocTeiiye TPUroHOMETPUYECKUE
HEPABEHCTBA, UCIOJIB3Ys MPeoOpa30BaHuUs BIPAKECHUN;
145 3aMeHa HEM3BECTHOro t=sin X +cos X
146 KonTtponpHas padoTa o teme Hannune ymMeHuii caMoCTOSATEILHO BBIOpATh PallMOHAIBHBIN
«TpuroHomerpuieckue ypaBHEHUS U croco0 penieHus 3a1aHui
HEPABEHCTBA »
147| 12. BeposiTHOCTH [ToHsiTHE BEPOSITHOCTH COOBITUS -BBIYUCIISITh BEPOSTHOCTH COOBITHS
148| coObITUS [ToHsiTHE BEPOSITHOCTH COOBITUS -BBIYUCIISITh BEPOSTHOCTH COOBITHS
149] (6 yaca) [ToHsATHE BEPOATHOCTH COOBITHS -BBIYHUCIIATh BEPOSTHOCTH COOBITHS
150 CBoiicTBa BEpOATHOCTHU MPUMEHSITh CBOMCTBA BEPOSTHOCTEH COOBITHS
151 CBoiicTBa BEpOATHOCTHU MPUMEHSITh CBOMCTBA BEPOSTHOCTEH COOBITHS
152 CBoiicTBa BEpOSATHOCTHU IPUMEHSTh CBOICTBA BEPOSITHOCTEN COOBITHS
153] 13.Yacrora. OTHOCHUTEbHAS YacTOTA COOBITHS -BBIYMCIISITh OTHOCUTEIJIbHYIO BEPOSTHOCTh COOBITHS
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154 YcaoBuasn OTHOCHUTEIbHAS YaCTOTA COOBITHS -BBIYHCIISITH OTHOCHUTEJIbHYIO BEPOSTHOCTH COOBITHS
155/ BepositHOCTB (3 yaca) | YcioBHas BeposTHOCTh. He3aBucumebie -BBIYHCIISITH YCIOBHYIO BEPOSATHOCTH COOBITHS
COOBITHSL.
156. | 14. IloBTOpeHUE ParnmonanbHbIe ypaBHEHUS! M HEPABEHCTBA | BBITIOJHATH apH(PMETHIECKUE ICHCTBHSI, COYETast yCTHBIE U
(20 yacoB) NUCHMEHHBIC TIPUEMBI, IPUMEHEHNE BHIYMCIUTEEHBIX
YCTPOWCTB;
157. PanmonanbHbIe ypaBHEHUSI M HEPABEHCTBA | BBITIOJIHATH apH(METHUECKUE ACHCTBHS, COUETast yCTHBIC U
NUCHMEHHBIC TIPUEMBI, IPUMEHEHUE BEIYHCIUTEEHBIX
YCTPOWCTB;
158. ParnmonanbHbIe ypaBHEHUSI M HEPABEHCTBA | BBITIOJHATH apu(PMETHIECKUE ICHCTBHSI, COYeTast yCTHBIE U
NUCHMEHHBIC TIPUEMBI, IPUMEHEHUE BEIYHCIUTEEHBIX
YCTPOWCTB;
159. ParnmoHanbHbIe ypaBHEHUSI M HEPABEHCTBA | BBITIOJHATH apu(METHICCKUE ICHCTBHSI, COYeTast yCTHBIE
MUCHMEHHBIC TIPUEMBI, TIPUMEHEHHNE BBIUMCIUTELHBIX
YCTPOWCTB;
160. KopeHs cTeneHn n HAXOJIUTh 3HAUCHHS KOPHS HATYPAIBHOM CTENEHHU, CTENICHH C
paLMOHATIBLHBIM IOKA3aTelIEM,
161. KopeHb cTenenu n HAaxXOJIUTh 3HAYCHHS KOPHs HATYPAJIbHOU CTETIEHU, CTENIEHH C
PaLMOHATIBHBIM IOKA3aTeIIEM,
162. KopeHb cTenenu n HaxXOJIUTh 3HAYCHHS KOPHs HATYPAJIIbHOU CTETICHU, CTENIEHH C
paLMOHATIBHBIM ITOKA3aTelIEM,
163. CreneHp MOJOKUTEIBHOTO YUCIIa HaxouTh 3HaueHMsl CTENEHU C pallMOHAIbHBIM II0Ka3aTelleM
164. CreneHp MOJOKUTEIBHOTO YNCIIa HaxouTh 3HaueHMsl CTENEHU C pallMOHAIbHBIM IIOKA3aTelIeM
165. IIpomexxyrouHas arrecTanus Hanuune ymenuil caMocTosITenbHO BbIOpATh paliMOHAIbHbBIN
croco0 penleHus 3a1aHui
166. [IpomexxyrouHas arrecTanus Hanuune ymeHuil caMocTosITenbHO BHIOpATh paliMOHaIbHbIN
croco0 penieHus 3a1aHui
167. [Toka3zaTenbHble U JOrapupMUUECKUe Haxonuts 3HaueHue Jsorapudma, UCIOIb3ys IpU
yYpaBHEHHUs U HEpAaBEHCTBA HEOO0XO/IMMOCTH BBIUUCIIUTEIIbHBIE YCTPOICTBA;
168. [Toka3zaTenbHble U JOrapupMHUUECKUE HaxonuTh 3HaueHue sorapudma, UCIOIb3ys IpU
ypaBHEHMs U HEpaBEHCTBA HE00XO/IMMOCTH BBIUMCIIUTENIbHBIE YCTPOMCTBA;
169. IToka3zaTenbHbIe U JOrapupMHUUECKUE pewaTh npocteiiime JorapupmuiorapupmMuuecKue ypaBHEeHUs

YpaBHCHHA U HCPABCHCTBA

no opmynam;
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170. [Toxa3zaTenpHbIC U JOrapUPMHUECKUE pemaTh NpoCcTeHIe JorapuGpMuiIorapupMIUIEcKiue ypaBHEHHS
ypaBHEHUS U HEPABCHCTBA no hopmynam;
TeMaTnueckoe MNJIAaHMPOBaHUE € ONPeAeIeHHEM OCHOBHBIX BU/IOB Y4eOHOM 1eATEJIbHOCTH YYAIIUXCH.
«AJredpa u HayajJIa MaTeMaTu4ueckoro anaiansa» 11 kuacc: 5 yaca B Hezento, Bcero 170 yacos.
Ha3Banue Temsl/ Ha3Banue pa3jesa / KoJu4ecTBO 4acoB, | OCHOBHbIE BUABI YUeOHOIi 1eATeJIbHOCTH
Ne KOJINYECTBO YaCOB, OTBOJMMBIX HA 0CBOEHHeE pa3jiena ody4yarommxcs
OTBOIMMBbIX HA
OCBOEHHE TEMbI
1. §1. ®yHKUHH U HX DneMeHTapHble QyHKITUU [Tonsatue snemenTapHoi GyHKIUHA. YMETh pa3inyaTh
rpaduxu (124) dJIeMEHTapHbBIC (YHKITHH, IIPUBOJIUTH IPUMEPHI .

2. Ob6nacts  ompenenenus u  obnactb | [loHsATHE OOMACTH OMpenenenus, 00JacTH U3MEHEHUS
m3MeHeHusT (QyHKmuH. OTpaHUYeHHOCTH | (PYHKIIMW, OTpaHHYECHHOW (DYHKITMH. YMETh HaXOUTh
dbyHKIIN obyacTy onpeieNieHUs U U3MEHEHUsT QYHKITUN, TPUBOANTH

npuMepsl PYHKIUN N0 3a1JaHHBIM 00JIaCTSIM OIpe/IeIeHHS U
W3MEHEHHUS, TPUMEPhl OTPAaHUYEHHBIX (PYHKIIHH.

3. YeTHOCTh, HEUYETHOCTh, NEPUOMUYHOCTH | [loHATHS YETHOM, HEUETHOM, TEPUOANIECKON (PYHKITHH.

byHKIMI YMeTh onpenensTh YETHOCTh (HEUETHOCTD), IEPUOUIHOCTh
GbyHKUMA, TPUBOAUTE TPUMEPHI (PYHKIUI C TaHHBIMU
CBOWCTBAMM.

4, YeTHOCTh, HEYETHOCTh, NEPUOTUYHOCTH | [loHSATHS 4€THON, HEUETHON, IEPHUOINIECKON (DYHKIIUH.

byHKIMI YMeTh onpenensTh YETHOCTh (HEUETHOCTD), IEPUOUIHOCTh
GbyHKUMA, TPUBOAUTH TPUMEPHI (PYHKIUI C TaHHBIMU
CBOWCTBAMM.

5. [IpomexyTku Bo3pacTanus, yObiBaHus, | [loHsATHS Bo3pacTaHus, yObIBaHUS (DYHKIIMH, TIPOMEKYTKOB
3HAKOTOCTOSIHCTBA U HYJIH (PYHKUIUU 3HAKOTIOCTOSIHCTBA, HyJIeH (QYHKIIUU

6. [IpomexyTku Bo3pacTaHus, yObiBaHUS, | [loHsATHS Bo3pacTaHus, yObIBaHUS (DYHKIIUHU, TPOMEKYTKOB
3HAKOTIOCTOSIHCTBA U HYIH (PYHKIUU 3HAKOTIOCTOSIHCTBA, HY/IeH (pyHKINUU

7. Uccnenosanue ynkuit u nocrpoenue ux | I[loHatus Bo3pactanus, yObiBaHHs PYHKIIUH, TPOMEKYTKOB
rpaduKOB 3EMEHTAPHBIMHU METOIaMHU 3HAKOTIOCTOSIHCTBA, HY/IeH PyHKIHUU. YMETh ONPENesTh

MIPOMEXKYTKU BO3pACTaHUsl, YObIBaHUS (DYHKIIMIA,
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MMPOMCIKYTKH 3HAKOIIOCTOSIHCTBA, HAXOAUTH HYJIN (I)YHKI_II/II/I

8. OcHoBHble  cnocoObl  mpeoOpasoBanus | Haxomaute oOnactu onpeneneHus U U3MEHEHUs! GyHKIUH,
rpadukoB NPUBOAUTH PUMEPHI (HYHKIUH 110 33JaHHBIM O0JIACTSIM

OTIpE/ICIICHNUS K U3MEHEHHS, IPUMEPHI OTPAHUYCHHBIX
byHKIUH

9. OcHoBHBIE  cniocoObl  mpeoOpas3oBanus | Haxomaute oOnactu onpeneneHus U M3MEHEHUsT GyHKIUH,

rpadukoB IPUBOAUTH PUMEPHI (HYHKIUH 110 33JaHHBIM 00JIACTSIM

OTIpE/ICIICHNUS] K U3MEHEHHSI, IPUMEPHI OTPAHUICHHBIX
byHKIUH

10. I'paduku Qynkumii, comepxammux Moy OBJIAJICTh METOJIAMHU UCCIIEAOBaHUS YHKIIUNA U TTOCTPOCHUS
UX rpauKoB.

11. I'paduku cnoxHbIX GyHKIMIMA OBJIaJIETh METOJAMH UCCIIEI0OBAHUS CIIOKHBIX (QYHKIUN U
MOCTPOEHHUS UX TPaQUKOB.

12. BxonHast KoHTpoJIbHAs paboTa YMeTh caMOCTOSTENBHO MPUMEHSTH MTOJTy4YSHHBIE 3HAHUSI.

13. | §2. IIpenen pynxuun | [lonatue npenena GyHKIuu 3HaTh onpeeneHne npenena GyHKIuu. YMeTh HaX0IUTh

U HEMPepPBHIBHOCTH npeensl QYHKINN.

14. | (69) OnHOCTOPOHHME NpPEEbI 3HaTh ONpe/IeICHIE OTHOCTOPOHHUX MPECIIOB (PYHKITUH.
YMeTh HaX0AUTh OTHOCTOPOHHUE NPEebl PYHKIIHHU.

15. CaoiicTBa ipeenoB (GyHKITUN 3HaTh CBOMCTBA MpeAesioB (QYHKIIMUA. YMETh HaXOIUTh
npeaesnsbl GyHKITUH.

16. [TonsiTHEe HENPEPHIBHOCTU (DYHKITUU 3HaTh MOHATHS HEMIPEPHIBHOCTU (DYHKIIMH B TOUKE U HA
WHTEpBaJie. YMETh ONPEeIATh HENPEPHIBHOCTH (PYHKIIUU.

17. HenpepbiBHOCTD 35eMeHTapHbIX QYHKIUN | 3HATh IpUMEpPHI AJIEMEHTapHbIX (DYHKIIUI, HEIPEPHIBHBIX HA
POMEXKYTKaX. YMETh HaXOAUTh MPOMEKYTKU
HENPEPBIBHOCTHU 3JIEMEHTAPHBIX (YHKIIHIA.

18. PaspeiBHbIe QyHKIIH

19. | §3. O6parnbie [TonsiTie oOpaTHOM PyHKIIUU 3HaTh MOHATHE 00paTHOU (HYHKIMH. YMETh COCTABIATh

Gynkuun (64) dbyHKIMH, 0OpaTHBIE 3aJaHHBIM (DYHKIIHSIM.

20. B3aumHo o6paTHbIe HyHKINH 3HaTh MOHATHE B3aUMHO OOpaTHBIX (PYHKIUH, CBOMCTBO
rpadukoB B3auMHO 0OpaTHBIX PYHKIUNA. YMETh NPUBOIUTH
MpUMephl B3aUMHO 00paTHBIX (DYHKIUHN, CTPOUTH IpaduKu
B3aMMHO OOpaTHBIX (PYHKIMI B OTHOM cUCTEMe KOOPIMHAT.

21, OOpatHble TpUroHOMeTpUUYecKre GYHKIMK | 3HaTh MOHATHE B3aMMHO 0OpaTHBIX (YHKIUI, CBOMCTBO
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rpauKOB B3aUMHO 0OpaTHBIX (QYHKUIUN. YMETh NIPUBOIUTH
IpUMEpPHI B3aUMHO 00paTHBIX (PYHKIUH, CTPOUTH rpaduKu
B3aMMHO OOpaTHBIX (DYHKIMI B OJTHOW CHCTEME KOOPIUHAT.

22. OO6patHbie TpuroHoMeTpuyeckre GYHKIUK | 3HATh MOHATHE B3aMMHO OOPAaTHBIX (PYHKIUI, CBOMCTBO
rpauKOB B3aUMHO OOpaTHBIX (YHKIUN. YMETh IPUBOIUTH
pUMEpPHI B3aUMHO 0OpaTHBIX (YHKIUH, CTPOUTH rpaduKu
B3aMMHO OOpaTHBIX (QYHKIMH B OJTHOM CUCTEME KOOPIMHAT.

23. [Ipumepsl  ucnonb3oBaHHMsl  OOpaTHBIX | 3HATh MOHATHE B3aHUMHO OOpaTHBIX (QYHKIIMMA, CBOICTBO

TPUTOHOMETPUUECKUX (PYHKLIMH rpauKoB B3aUMHO 0OpaTHBIX PYHKIUN. YMETh NPUBOINUTH
IpUMEPHI B3aUMHO 00paTHBIX (PYHKIUH, CTPOUTH rpaduKu
B3alMHO OOpaTHbBIX (QYHKIMI B OJTHOM CUCTEME KOOPJIMHAT.

24, Kountponbnas pa6otsr Nel «DyHKIuu u ux
YMeTh caMOCTOSITENHO IPUMEHSTH MOTY4YE€HHbIE 3HAHUSI.

rpaduxm»

25. | §4. IpousBoaHast [TonaTHe Mpou3BOIHOM 3uHatb noHATHs nuddepeHpoBanus GyHKINH,

(124) MPOU3BOTHON (PYHKITMHN, MEXaHUUECKHUI ¥ T€OMETPHIECKHI
CMBICIT IPOU3BOAHON. YMETh HAXOJUTH MPOU3BOAHYIO
(YHKIUY, UCHIOJIb3Ys €€ ONpeseIeHue.

26. [TonsaTre mpou3BoHOM YMeTh HaXOAUTh MPOU3BOIHYIO (DYHKIIMH, UCTIONB3Ys €€
OIpe/ieICHNUE.

27. [IpousBomnas  cymmbl.  [IpowsBomHas | 3HaTh npaBuia AuddepeHIIMPOBaHUS CYMMBI U PA3HOCTH.

Pa3HOCTH. YMeTh HaX0IUTh IPOU3BOAHBIE CYMMBI, PA3HOCTH (QYHKLIUH .

28. IIpousBomnas  cymmsbl.  [IpousBognas | 3HaTh npaBuia AupGepeHMpOBaHUS CYyMMBI U PA3HOCTH.

Pa3HOCTH. YMeTh HaX0IUTh IPOU3BOAHBIE CYMMBI, PA3HOCTH (QYHKLIUH .

29. HenpepbiBHOCT  (pyHKIMH, uMeroliel | 3HaTh TEOPEMY O HEMPEPhIBHOCTH (DYHKLIMHU B TOUKE, Ha

npou3BoiHyt0. duddepenmuain. UHTEpBaJIe. YMETh pelaTh NPOCTeHIINe 3a1auu.

30. IIpoun3BoaHas MpoU3BEICHHUS. 3Hath npaswia AuddepeHIupoBaHus CyMMBbI U Pa3HOCTH.

[Ipoun3BoiHas YaCTHOTO YMeTb HaX0AUTh NPOU3BOJAHYI0 YaCTHOTO
31. IIpoun3BoaHas MpoU3BEICHHUS. 3Hath noHATHE U depeHnnana, yrBepxaeHue o
[IpousBoaHas 4acTHOTO HENpepbIBHOCTH (PYHKIIMU B TOUKE, B KOTOPOH OHA UMEET
IIPOU3BOJIHYIO. YMETh yCTaHABIMBATh HENPEPHIBHOCTD
(YHKIIMHU B TOUKE C IOMOIIBIO POU3BOJHOM.
32. IIpon3BoHbIE IeMEHTAPHBIX (QYHKIUH 3Hath npaBwia aAuddepeHupoBaHus IPOU3BEICHUS U

YaCTHOTO (I)YHKLII/Iﬁ YMeTh HaX0UTh IMPON3BOAHBIC
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33.

34.

35.

36.

MIPOU3BE/ICHUS U YaCTHOTO (PYHKITUH.

[IpousBoaHas CIOKHON QYHKITHH

3HaTh PaBUWJIO HAXOKJIEHUS IPOU3BOJAHOM CIOKHOMN
(GyHKIMH. YMETh HaXOAUTh TPOU3BOIHBIE CIOKHBIX

(GyHKIMH.

[IpownsBoaHas COKHON (QYHKITHH

3HaTh NPaBUWJIO HAXOKJCHUS IPOU3BOJAHOMN CIIOKHOMN
(GyHKIMH. YMETh HaXOAUTh ITPOU3BOIHBIE CIOKHBIX

(GyHKIMI.

[IpousBoHas oOpaTHO# QyHKINU

Kontponsnas padota No2. «[IpousBoaHas»

YMeTb caMOCTOSATENBHO IPUMEHSTH MOJyYEHHBIE 3HAHUS U
YMEHUS NIPU PEIICHUH 3a4a4.

37.

38.

39.

40.

41.

42.

43.

44,

45,

§5. pumenenue
npousBogHoil (194)

MakcuMyM 1 MUHUMYM (pyHKUIHN

3HaTh MOHATHS JIOKAJIHLHBIX MakKCuMyMa 1 MUHUMYyMa
q)YHKHI/II/I, KPUTHYCCKUX TOUCK, METOA HAXOXICHUS
MakKCUMyMa 1 MUHUMYMa Ha OTPE3KE. YMers HaxXoJIuThb
KPUTHYECKHUE TOUKH (PYHKIMU, MAKCUMYM U MUHUMYM
(GYHKIIMM Ha OTpE3Ke.

MakcuMyM 1 MUHUMYM (pyHKUIHN

YMeTh HaX0AUTh KPUTHYECKHE TOUKH (PYHKLINUN, MAKCUMYM
Y MUHUMYM (YHKLIUHU Ha OTPE3KE.

YpaBHeHUE KacaTeIbHON

3HaTh ypaBHEHHUE KacaTeIbHOW. YMETh COCTABIISTh
ypaBHEHHUE KacaTeIbHOU K rpaduKy GyHKIIUU B 3aJaHHOM
TOYKE.

YpaBHeHUEe KacaTelbHOU

3HaTh ypaBHEHHUE KacaTeJIbHOU. YMETh COCTABIISTh
ypaBHEHHUE KacaTeJIbHOU K rpaduKy GYHKIUU B 3aJaHHOM
TOYKE.

HpI/I6J'II/I)KeHHBIe BBIYHMCIICHUA

3Hath hopmyny u psag Teisopa. YMeTh NPUMEHSITh UX IS
npUOIMKEHHBIX BBIUMCICHHIN.

Teopembl 0 cperHEM

Bo3spacranue u yosiBanue QpyHKUINN

3HAaTh CBsI3b MEXK]y BO3pacTaHueM, yObIBaHUEM (YHKINUU U
e€ MpOM3BOAHON. YMETh UCCIIE0BATh C TOMOIIBIO
MPOU3BOIHOM (DYHKITMIO HA BO3pacTaHue, yObIBaHUE.

Bospacranue u yobiBanue GpyHKuui

3HaTh CBsI3b MEXK/y BO3pacTaHHeM, yObIBaHHEM (PYHKIIUU U
€€ NMPOU3BOAHOM. YMETh UCCIEA0BATh C IOMOLIBIO
MPOU3BOIHOM (DYHKITMIO HA BO3pacTaHue, YObIBaHHUE.

HpOI/ISBOI[HLIe BbICIIUX IMMOPSAOKOB

3HAaTh MOHATUS ITPON3BOJHBIX BBICHIUX IMMOPAIOKOB. YMmeTh
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BBIYUCIIATH IPOU3BOJHBIC (byHKI_[I/II/I BBICHIUX TTOPAIKOB.

46. Brinyknocts rpaduka GyHKuuu
47. OkcTpeMyM (QYHKIMM C €IUHCTBEHHOHW | 3HATh MOHATHE SKCTpeMyMa ()YHKIWHU B KPUTUYECKOM
KPUTHYECKOU TOYKOM TOYKE. YMETh UCCIIE0BATh (DYHKITUIO C ¢TMHCTBEHHOM
KPUTHUYECKOW TOYKOM HA SKCTPEMYM.
48. OkcTpeMyM (QYHKIMH C €JUHCTBEHHOH | 3HATh MOHATHE SKCTpeMyMa (QyHKIUU B KPUTHIECKOM
KPUTHYECKOU TOYKOM TOYKE. YMETh UCCIICZIOBATh (DYHKITUIO C €IMHCTBEHHON
KPUTHYECKOW TOYKOW HAa SKCTPEMYM
49, 3aauu Ha MAaKCUMyM U MUHUMYM 3HAaTh MOPSIOK UCCIEAOBAHNS (PYHKIIMU HA MAKCUMYM U
MHHHMMYM C ITOMOIIBIO IPOMU3BOJHON. YMETh PelIaTh 3a1a4u
Ha MAKCUMYM ¥ MHHUMYM.
50. 3agaun Ha MAKCUMYM H MUHUMYM 3HaTh MOPSIIOK MCCIEI0BaHUS (DYHKITUN Ha MAKCUMYM H
MHHUMYM C MMOMOIIBI0 TPOU3BOTHONW. YMETH peliaTh 3a1a4u
Ha MAaKCHMyM U MHHUMYM.
o1. AcumnToTsl. JIpo6HO -nuHelHas GyHKUMs. | YMeTh NPUMEHSTh TuddepeHInaabHOe HCUUCIEHUE JUTs
pelleHrs 3a/1a4 Ha ONTUMU3AlINI0, COCTABIIATh
MaTEeMaTHYECKYI0 MOJIeb 3a1a41
52. [Toctpoenne rpadukoB  (yHKIMNA ¢ | 3HATH MOHATHSA ACUMITOTHI rpaduka GyHKIIMH, IPOOHO-
MIPUMEHEHHEM MPOU3BOTHAS. JTUHEHHOW QYHKIIMU. YMETh CTPOUTH rpaduKu IPOoOHO-
JUHEHHBIX QYHKIMHN, YKa3bIBaTh ACUMIITOTHI TPaUKOB.
53. [Toctpoenne rpadukoB  (yHKIMNA ¢ | 3HATH MOPSAOK MOCTPOeHUS rpaduka GyHKIIUU C
IPUMEHEHHUEM MTPOU3BOTHASL. MPUMEHEHUEM MTPOU3BOTHONU. YMETh UCCiIeI0BaTh PYHKINU
C IOMONIbIO MPOU3BOJAHOMN M CTPOUTH UX I'padUKH.
54, ®dopwmyna u psag Teitnopa.
55. Koutponsnas pabora Ne3. «IIpumenenue | YMeTh caMOCTOSITENILHO PUMEHSTH MOJTYYCHHbIC 3HAHUS U
IPOU3BOTHOM» YMEHHMsI IPU PELICHUH 3a/1a4.
56. | §6. Ilepsoodpasnas u | [loHsaTue nepBooOpasHoOil 3HaTh MOHATHS IEPBOOOPA3HOMN, HEOIPEIETIEHHOTO
unrerpai (16) MHTETpaa, CBOMCTBA HEOTPEAeIEHHBIX HHTETPAJIOB,
TaOIUIy IepBOOOPA3HBIX
S7. IonsiTue nepBooOpa3HOH 3HaTh NOHATHS IEPBOOOPA3HOIL, HEONPEIeIEHHOTO
UHTErpaja, CBOWCTBA HEONPEIEIEHHBIX MHTETPAJIOB,
TaOIUIy IepBOOOPA3HBIX
58. [TonsiTue nepBooOpa3HOM . 3HaTh NOHATHSI IEPBOOOPA3HOI, HEONpeIeIEHHOTO
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59.

WHTETpajla, CBOMCTBA HEOIPEAEIEHHBIX HHTETPAJIOB,
Ta0JIMITy IEPBOOOPA3HBIX

60.

3aMeHa NepeMeHHOM.
HuTerpupoBanue 1o 4actsim

61.

[Inomans KpUBOJIMHEWHOM TpaNeuu

3HaTh NOHATHE KPUBOJIMHEWHON Tpanenuu. Y MeTh
OIIPENEIATH IJIOMA b KPUBOJIMHENHOM TPAIICLIAH.

62.

OrnpeneneHHbI HHTErpal

3HaTh NOHITHE onpenenéHHoro HHTCIrpaia. YMeTh HaxXoauThb
ONpENEIEHHBIA MHTETPAJ MO ONPEIETCHHUIO.

63.

OrnpeneneHHbIi HHTErpal

3HaTh MOHITHE OHpGI[GJ'IéHHOl"O HHTCIrpaia. YMeTh HaxXoauThb
ONpENEIEHHBIA MHTETPa M0 ONPEIETCHHUIO.

64.

[Ipubnmxennoe BBIYUCIICHUE
OTIPEJEIIEHHOTO HHTErpana

3HaTh METO/I MPUOIMKEHHOTO BBIYUCIICHUS OTIPEICIEHHOTO
UHTETpaa Kak mMemoo mpaneyuii. Y METb IPUMEHSITH €r0
MIPU PEIICHUHU CJIOKHBIX TBOPUYECKUX 3aJ1aY.

65.

®opmyna Hetotona-JleitOnuna

3HaTh METOJ1 Tpaneuui A TpUOIHKEHHBIX BBIYUCIEHUH.
YMeTh Ipou3BOAUTH MPUOIMKEHHBIE BHIYUCIICHUS
OMPENCIEHHBIX NHTETPAJIOB.

66.

®opmyna Herorona-JIeiibauma

3Hath hopmyny HeroToHa-JIeiiOHUIIa. YMETh BHIYUCISITH
oTpeienéHHbIe UHTErpaibl mo Gopmyne HeroroHa-
JleliOHUIA.

67.

®opmyna Herorona-JIeiibanma

3Hath hopmyny HeroTtoHa-JIeiiOHMIIa. YMETh BHIYUCISITH
orpeienéHHbIe UHTErpaibl o Gpopmyie HproToHa-
JleliOHULA.

68.

CpolicTBa OIIPCACIICHHBIX NHTEI'PAJIOB

3HaTh CBOMCTBA ONPEIETEHHBIX HHTETPATIOB. Y METh
HCIIO0JIb30BaTh CBOMCTBA ONPEEIEHHBIX HHTETPAJIOB MPU
BBIYHCIICHUSIX

69.

HpI/IMCHeHI/Ie OIIPCACIICHHOI'O MHTCIrpajia B
TCOMCTPUYICCKUX U (bHSH‘ICCKI/IX 3aJadyax

YMeTrh CBO6OI[HO peuiaTtb (1)I/ISI/I‘IGCKI/I6 3aJaHHs Ha
ABUIKCHUC, YMETb IPUMCHATDH (bOpMy.]Iy JJISA BBIYUCIICHU A
oOBema Tenna BpalcHus, € €€ IIOMOIIBIO MOT'YT IMOJIYYHUTb
q)OpMy'J'IBI JJIs1 BBIYUCIICHUA 00BEMOB HMUWJIMHAPA U KOHYCA.

70.

[Tonsitue nudpepeHIaIbHOro YpaBHEHUs

71.

3anaun HPUBOALINE K
qddepeHnanbHbIM YpaBHEHHSIM.
KonTponpHas pabota Ned | YmeTb caMOCTOSITEIBHO IPUMEHSTH MOJTy4EHHbIE 3HAHUS U
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«IlepBoobOpa3zHas ¥ UHTErpaID»

yMEHUs NIPU PELICHUU 3a4a4.

72. | §7. PABHOCHJIBHOCTD PaBHOCMIIBHOCTD npeoOpa3oBaHus | 3HATh MOHATHUS PAaBHOCUIIBHBIX YPaBHEHUH, PABHOCHIBHBIX
YPaBHEHUIl U yYpaBHEHUH npeoOpa3oBaHuil ypaBHEHUI. YMETh IPUBOIUTH IPUMEPDI
HepaBeHCTB .(44) PaBHOCHIIBHBIX TPEOOPA30BaHU, BHITIOJIHSATh

paBHOCHIIbHBIE TPe0oOpa30BaHuUs YpaBHEHHIHA.

73. PaBHOCMIIBHOCTB npeoOpa3oBanusi | 3HATh MOHATHUS PAaBHOCHIIBHBIX YPaBHEHHH, PaBHOCHIBLHBIX

yYpaBHEHUH npeoOpa3oBaHuil ypaBHEHUI. YMETh IPUBOIUTH IPUMEPDI
PaBHOCHJIbHBIX TPE0Opa30BaHui, BHIIOJIHATh
paBHOCHJIbHBIE TPE0Opa30BaHUsI YPaBHEHUH.

74. PaBHOCMIIBHOCTB npeoOpazoBaHus | 3HATH MOHATHE PABHOCUIILHBIX HEPABEHCTB, PABHOCHIIBHBIX

HEPAaBEHCTB npeoOpa3oBaHUil HEPABEHCTB. Y METh BBIIOJIHATH
paBHOCHUJIbHBIE TPE0OpPa30BaHNs HEPABEHCTB.

75. PaBHOCMIIBHOCTB npeoOpazoBaHus | 3HATH MOHATHE PAaBHOCUIILHBIX HEPABEHCTB, PABHOCHIIBHBIX

HEPABEHCTB npeoOpa3oBaHUil HEPABEHCTB. Y METh BBINOJIHATH
paBHOCHUJIbHBIE ITPE0OpPa30BaHNS HEPABEHCTB

76. §8. YpaBuenus- [lonsTHE ypaBHEHUA-CIEICTBUSA 3HaTh MOHATHS YPaBHEHHUS-CIIEICTBUS, TOCTOPOHHUX

caeacreus (94) KOpPHEH U1 ypaBHEHUA. Y METh Paclo3HaBaTh MOCTOPOHHUE
KOPHH YPaBHEHUS IIPU NIEPEXOAE K YPABHEHUIO-CIICICTBHUIO.
77. Bo3BeneHne ypaBHEHHS B YETHYIO CTEIIEHb | 3HATh YTBEPKIACHHUE O IEPEXOJIE K YPAaBHEHUIO-CIIEICTBUIO
IIPY BO3BEJICHNU B YETHYIO CTENIEHb. Y METh pEIIaTh
VPPALMOHAIILHBIC YPABHEHUS U YPABHEHHS C MOAYJIEM C
IIOMOUIBIO BO3BEJCHMSI B KBAApaT.
78. Bo3BeneHne ypaBHEHHS B YETHYIO CTEIIEHb | 3HATh YTBEP)KIACHHUE O IEPEX0JE K YPAaBHEHHUIO-CIIEICTBUIO
IIPY BO3BEJICHUU B YETHYIO CTEIIEHb. Y METh peIIaTh
VPPALMOHAIILHBIC YPABHEHUS U YPABHEHHS C MOAYJIEM C
IIOMOUIBIO BO3BEJCHMSI B KBAApaT.
79. [loTrenumpoBanue jorapuMHUUECKUX | 3HATh YTBEPXKJICHHE O MOTEHLUUPOBAHUHU JIOTAPU(PMUIECKOTO
YpaBHEHUN ypaBHEHMs. YMEThb peuiarh JorapupMuyeckie ypaBHEeHUs ¢
IIOMOUIBIO0 NOTEHIUPOBAHHUS.
80. [loTrenmpoBanue jorapuMHUEcKUX | 3HATh YTBEP)KJICHHE O MOTEHLUPOBAHUHU JIOTApU(PMUIECKOTO
YpaBHEHUN ypaBHEHMs. YMEThb peuiarh JorapupMuyeckre ypaBHeHHs ¢
IIOMOUIBIO0 NOTEHIIUPOBAHHS.
81. Jpyrue npeoOpa3zoBaHMs, NPUBOJAIIME K | 3HATh O BO3MOXKHOCTHU NOSIBJICHUS IOCTOPOHHUX KOPHEH
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YPaBHEHHIO-CIIEICTBHIO

IpY BBINOJIHEHUH TPe0Opa3oBaHuil ypaBHEHUH. YMETh
OIIPENEIATh IOCTOPOHHUE KOPHU IS JAHHOTO YPABHEHHUS B
pe3yibTaTe NPUBEACHUS K YPABHEHUIO-CICICTBUIO

82. pyrue npeoOpa3oBaHus, NPUBOJAIINE K | 3HATh O BO3MOXKHOCTH IOSIBJICHUS IOCTOPOHHUX KOpHEN
YPaBHEHUIO-CIIEICTBUIO NIPY BBITIOJIHEHUH TPe0Opa3oBaHuil ypaBHEHUH. YMETh
OIIPENEIATh NOCTOPOHHUE KOPHHU JUJIS JAHHOTO YPABHEHHS B
pe3yibTaTe NPUBEACHUS K YPABHEHUIO-CIICICTBUIO
83. [IpumeHeHne HECKOJIbKUX | 3HAaTh O BO3MOXHOCTHU HOSIBIIEHUSI IOCTOPOHHUX KOpHEH
npeoOpa3oBaHUH, MIPUBO IALLUX K | IpH BBIIOJHEHUHU peoOpa3oBaHUM ypaBHEHUH. YMETh
YPaBHEHUIO-CIIEACTBHUIO OTPENENATh HOCTOPOHHUE KOPHU /IJISl JAHHOTO YPaBHEHMUS B
pe3yibTaTe NPUBEACHUS K YPABHEHUIO-CIICACTBHUIO.

84. [IpumeHeHne HECKOJIBKUX | 3HaTh O BO3MOKHOCTH IOSIBJIEHUSI IOCTOPOHHUX KOPHEN

npeoOpa3oBaHU, MIPUBO IALLUX K | TpH BBIOJHEHUHU MpeoOpa3oBaHUM ypaBHEHUH. YMETh
YPaBHEHUIO-CIIEACTBHUIO OTIPENENATh NOCTOPOHHUE KOPHH JIJIsl JAHHOTO YpaBHEHHUS B
pe3ynbTaTe NPUBEACHNS K YPABHEHHIO-CIIEICTBUIO.

85. | 89. PaBHOCHIBHOCTD OCHOBHBIE IOHATHUS 3HaTh NOHATHE PABHOCHUIIBHBIX CHCTEM, YCIOBHE
YPaBHEHUIl U PaBHOCHJIBHOCTH YpaBHEHUS WJIA HEPABEHCTBA CUCTEME,
HEepPaBeHCTB cUCTeMaM COBOKYITHOCTH CHCTEM. Y METh IIPOBEPATh PABHOCHIBHOCTD
(139) YPaBHEHUS WIIA HEPABEHCTBA CUCTEME, COBOKYITHOCTH

CHUCTEM.

86. Pemenue ypaBHeHHI ¢ TOMONIIBIO CUCTEM 3HaTh O PaBHOCHJIBHOCTH YPAaBHEHUN CUCTEMaM. YMETh
peliaTh ypaBHEHHUs C IOMOIIBIO CUCTEMY, KOTOPOI
PAaBHOCUJIBHO JIaHHOE YPaBHEHHE.

87. Pemenue ypaBHEeHMH ¢ TOMONIIBIO CUCTEM 3HaTh O PaBHOCWJIBHOCTH YPAaBHEHUW CUCTEMaM. YMETh
peliaTh ypaBHEHHUs C IOMOIIBIO CUCTEMY, KOTOPOI
PAaBHOCUJILHO JIAaHHOE YPaBHEHHE.

88. Peuienne ypaBHEHMI C MOMOUIIBIO CUCTEM | 3HATh O PABHOCHJIBHOCTH HEKOTOPBIX YPABHEHUN

(mpomomKkeHue) COBOKYITHOCTH CHCTEM YPaBHEHHH. YMETh peliarhb

yYpaBHEHUsI IMYTEM MEPEX0/ia K paBHOCHIbHON
COBOKYITHOCTH CUCTEM.

89. Pemenune ypaBHEHUI C NMOMOIIBIO CUCTEM 3HaTh O PaBHOCWJIBHOCTH HEKOTOPBIX YPABHEHUM

(mpoomKeHue)

COBOKYITHOCTHU CUCTCM ypaBHeHHfI. YmMertb peuiaTb YypaBHCHUA
HYTCM nepexoJa K paBHOCHHLHOﬁ COBOKYITHOCTH CHUCTCM.
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90.

91.

92.

93.

94.

95.

96.

97.

VYpasuenus susa f(x(a))=f(b(x))

3HaTh Teopemy o nepexoje ypaBHenus Bua f(a(x))=f(B(x)) x
CUCTEME U YaCTHBIN Cilydall 3TOM TEOpeMBbl. YMETh pellaTh
3a/1a4U MOBBIIIEHHOW CII0KHOCTH, IPUMEHSS JaHHYIO
TEOpEMY.

VYpasuenus Buga f(x(a))=f(b(x))

3HaTh Teopemy o nepexoje ypasuenus Buaa f(a(x))=f(5(x)) k
CHUCTEME U YaCTHBIN CIIydall 3TOM TeOpeMbl. YMETh pellaTh
3a/1a4M MOBBIILIEHHOM CIO0KHOCTH, IPUMEHSS JaHHYIO
TEopeMY.

Pemenne HCPaBCHCTB C IOMOMIBIO CUCTEM

3HAaTh yCIOBUS, IPU KOTOPBIX HEPABEHCTBO PABHOCUIIBHO
CUCTEME, COBOKYITHOCTH CHCTEM, IBONHOMY HEPABEHCTBY.
YMeThb pemiaTe HEPaBEHCTBA ITYTEM MEPEX0/1a K CUCTEME,

COBOKYITHOCTH CHCTEM, IBOWHOMY HEPABEHCTBY.

Pemenne HCPaBCHCTB C IOMOMIBIO CUCTEM

3HaTh yCIOBUS, TP KOTOPBIX HEPABEHCTBO PAaBHOCWIBHO
CHUCTEME, COBOKYITHOCTH CUCTEM, IBONHOMY HEPABEHCTBY.
YMeThb peniaTe HEPaBEHCTBA MTYTEM MEPEX0/1a K CUCTEME,

COBOKYITHOCTH CHUCTEM, IBOWHOMY HEPABEHCTBY

Pemienne HCPaBCHCTB C IOMOMIBIO CUCTEM

( mpoIoyKEHNE)

YMeTh pemiaTh HepaBeHCTBA MyTEM MEpeXoia K CUCTEME,
COBOKYITHOCTH CHCTEM, IBOWHOMY HEPAaBEHCTBY.

Pemienne HCPaBCHCTB C IOMOMIBIO CUCTEM

(TIpomoJnKEeHne)

YMeTh periaTh HepaBEHCTBA MyTEM MEpeX0ia K CUCTEME,
COBOKYITHOCTH CHCTEM, IBOTHOMY HEPaBEHCTBY.

Hepasenctpa Buna f(x(a))>f(b(x))

VYmets pemiats HepaBencTsa Buaa f(a(X))>f(5(x)),
KOMOWHHPOBAHHBIC HEPABEHCTBA, MCIIOJIB3YS IIPH PEIICHHH
HECKOJIBKO IPUEMOB.

Hepasenctpa Buna f(x(a))>f(b(x))

VYmets pemiats HepaBencTsa Buaa f(a(X))>f(5(x)),
KOMOWHHPOBAHHBIC HEPABEHCTBA, MCIIOJIB3Ys IIPH PEIIEHHH
HECKOJIBKO IPUEMOB.

98.

99.

§10. PaBHOCHJIBHOCTH
YPaBHEHHUIl HA
muozkectBax (104)

OCHOBHBIC TTOHATHS

3HaTh MOHATHS PAaBHOCWIBLHBIX YPaBHEHHUI Ha MHOKECTBE,
PaBHOCHUIIBHBIX IIEPEX0JIOB OT OJTHOTO YPaBHEHUS K
JIPYroMy, paBHOCHIIBHBIX MPeoOpa3oBaHMil ypaBHEHU.
YMeTb onpeaensaTb MHOXKECTBO, HA KOTOPOM PaBHOCHJIbHBI
3a/laHHbIE YPABHEHHUS.

Bo3spenenue YpaBHCHUSA B ‘léTHYIO CTCIICHDb

3HaTh METOJI PELLICHUS YPABHEHU ITyTEM BO3BEICHHUS B
YETHYIO CTENEHb. Y METh pelIaTh UPPALMOHAIBHBIE
YPaBHEHUS U ypaBHEHUS C MOJYJIEM ITYTEM BO3BEJCHHUS B
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100.

101.

102.

103.

104.

105.

106.

107.

YETHYIO CTEIICHbD.

Bo3BeneHne ypaBHEHHS B YETHYIO CTEIICHb

3HaTh METO/1 PEIICHUS] ypPaBHEHUM YMHOKEHUEM Ha
GyHKIIMIO0. YMETh UCIOJIB30BaTh JAHHBIA METOJ MPU
pelIeHUN YpPaBHEHUM.

YMHOK€EHNE ypaBHEHUS Ha PYHKIUIO

YMeTh 10Ka3bIBaTh YTBEPHKICHUE O PAaBHOCHIBHOM
nepexoie ot ypaBHeHus Buja f(X)=g(X) k ypaBHEHHUIO
f(X)pX)=9(X)¢(X). YMeTb periath ypaBHEHHs TOBBIIICHHON
CJIO)KHOCTH TaKOTO BHJIA.

YMHOK€EHNE ypaBHEHUS Ha PYHKIUIO

YMeTh T0Ka3bIBaTh YTBEPIKICHUE O PAaBHOCHIBHOM
nepexo/ie ot ypaBHeHus Buja f(X)=g(X) k ypaBHEHHUIO
f(X)o(X)=g(X)¢(X). YMeTh pemiath ypaBHEHUS TOBBIIICHHOMN
CIIO’)KHOCTH TaKOTO BH/IA

Hpyrue npeoOpa3oBaHus ypaBHEHUIN

YMeTs pemaTth U NPUMEHSTH 00IIUE TPUEMBI U
npeoOpazoBaHus YpaBHEHUN PA3TUYHON CTETICHH CIIOKHOCTH,
MPUBOJIUTH MPUMEPBI, TOJOUPATh APTYMEHTHI,
dbopMynupoBaTh BHIBOBI.

Hpyrue npeoOpa3zoBaHus ypaBHCHHUI

YMeTs pemiaTh U MPUMEHSTH 00IIUE TPUEMBI U
npeoOpa3oBaHus YpaBHEHUN Pa3IUYHON CTETICHH CJI0KHOCTH,
MPUBOIUTH MPUMEPBI, TOJOUPATh APTYMEHTHI,
bopMynupOBaTh BHIBOJIBI

[Ipumenenue
npeoOpa3oBaHMiA

HCCKOJIbBKHUX

YMeTh pemiath ypaBHEHUS Pa3IMYHOM CTENEHH CIOKHOCTH,
BBIOMpAsi pallMOHANIBHBIN CIIOCO0 pelieHus, TPOU3BOIUTh
peoOpa3oBaHUs U PABHOCUIIbHBIE MIEPEXObI C LIETbI0
YIPOIICHHS YPABHEHUH.

[Ipumenenue
npeoOpa3oBaHMi

HCCKOJIbBKHUX

YMeTh pemniath ypaBHEHUS Pa3IMYHOM CTENEHH CIOKHOCTH,
BBIOMpAsi pallMOHANIBHBIN CIIOCO0 pelIeHHs, TPOU3BOINUTh
npeoOpa3oBaHUs U PABHOCUIIbHBIE MEPEXObI C LIETbI0
YIPOIICHHS YPABHEHUH.

KonTposbHas
«PaBHOCUIIBHOCTh
HEPaBEHCTB CUCTEMaM»

pabota Ne5
ypaBHEHUE u

YMeTh cCaMOCTOSATEIIHLHO MNPUMCHSATH NOJIYYCHHBIC 3HAHUS U
YMCHUS NTPpU PCIICHUHU 3a1a4.

108.

§11. PABHOCWJIBHOCTDH
HEPaBEHCTB HA

OCHOBHBIE TOHATUA

3HaTh MOHATUS PaBHOCHUJIBHBIX HA MHOKECTBC HCPABCHCTB,
PaBHOCHUJIBHBIX IMEPCXOJ0B Ha MHOXKECTBC OT OJJHOT'O
HCPAaBCHCTBA K IPYIrOMY. YMmeTh OIpeacCIATHL OCHOBHBIC
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MHO:KecTBax (94)

pPaBHOCHIILHBIC TTPEOOPA30BaAHUS HEPABCHCTB
PaBHOCUJILHOCTh HEPABEHCTB HA HEKOTOPOM MHOKECTBE.

109. Bo3Benenne HepaBeHCTBA B YETHYIO | 3HATH METOJIBI PEIICHUS UPPAIMOHATHLHBIX HEPABEHCTB U
CTETeHb HEPABEHCTB ¢ MOAYJISIMH. YMETh PeliaTh UPPANUOHATBHBIC
HEpaBEHCTBA U HEPABEHCTBA MOJYJIEM U HEPABEHCTBA
MOJYJIEM ¥ HEPaBEHCTB C MOIYJISIMH
110. Bo3Benenne HepaBeHCTBA B YETHYIO | 3HATH METOJIBI PEIICHUS UPPAIMOHATHLHBIX HEPABEHCTB U
CTETIeHb HEPABEHCTB ¢ MOAYJISIMH. YMETh peliaTh HPPANUOHATBHBIC
HEPaBEHCTBA U HEPABEHCTBA MOJYJIEM U HEPABEHCTBA
MOJYJIEM ¥ HEPaBEHCTB C MOIYJISIMH
111. YMHOK€EHNE HEPAaBEHCTB Ha (DYHKIIHIO YMeTh peniaTe HEPABEHCTBA, UCIIONb3Ys YMHOXKEHUE
HEpaBEHCTBA Ha (PYHKIIHIO.
112. Jpyrue npeoOpa3oBaHNs HEPABEHCTB YMeTp pemiath HEpaBEHCTBA PA3JIMYHON CTETICHH CIIOKHOCTH,
MIPUMEHSIS TOTSHITMPOBAHUE JIOTAPH(PMHUICSCKUX HEPABEHCTB,
MIPHUBEICHNE TI0IOOHBIX WICHOB, IPUMEHEHHE Pa3IMYHbIX
dbopmyit.
113. [Ipumenenue HECKOJIbKUX | YMETh pelIaTh HEPaBEHCTBA PA3IMYHON CTETICHH CJIOKHOCTH,
npeoOpazoBaHUi BBIOMPAs pallMOHATILHBIN CIIOCO0 peIeHus, TPOU3BOAUTh
peoOpa3oBaHUs U PABHOCUIIbHBIE MEPEXObI C LIETbI0
YIPOIIEHUS HEPABEHCTB.
114, HepaBenctBa C JTOTIOJIHATEILHBIMHU
YCIOBUSIMU
115. Hectporue HepaBeHCTBa. YMeTh peniath HeCTPOTHe HEPaBEHCTBA MOBBIILIEHHOM
CJIOKHOCTH, IPUMEHSISI PABHOCUIIbHBIE TIEPEXOIbl K
COBOKYITHOCTH.
116. Hectporue HepaBeHCTBa. YMeTh pemiaTh HeCTpOrue HepaBEHCTBA MOBBIIIICHHON
CJIOKHOCTH, IPUMEHSISI PABHOCUIIbHBIE TIEPEXOIbl K
COBOKYITHOCTH.
117. | 12. MeTop VYpaBHEHHUS C MOYISAMU 3HaTh nMpeoOpa3oBaHMs HEPABEHCTB. Y METh peliaTh
NPOMEKYTKOB /sl HEPABEHCTBA, MCIOJIB3YS pa3InYHbIe TPEOOpa3OBaHUsI.
118. | ypaBHeHwmii u HepasenctBa ¢ MogynsaMu YMeTh peniaTh HeCTpOrue HepaBEHCTBA OOIIMM METOI0OM
119. | mepaBencts (5) MeTon WHTEpBAJOB MJs HEMPEpBHIBHBIX | YMETh peliaTh ypaBHEHHs, IPUMEHSS KOMOUHAIIUT

GbyHKIMI

HECKOJIbKUX ITPeoOpa3oBaHuil.
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120.

Metoa MHTEpBaJOB JJIsl HENPEPHIBHBIX
byHKIMI

YMeTh pemaTh ypaBHEHHUs, IPUMEHSIST KOMOUHAUU
HECKOJIbKUX MTPe0Opa3oBaHuil.

121. KoHnTponsHas pabora Ne6
«PABHOCILILHOCTE ypaBHeHii " YMeTh caMOCTOSITENILHO IPUMEHSTH ITOTY4EHHbIE 3HAHUS U
YMEHUS MPU PEIICHUH 3a/1a4.
HEPAaBEHCTB Ha MHOXKECTBAX»

122. | 13.Mcnoab30Banue Hcnonp3oBanne obnacTeld CyliecTBOBaHUS | YMETh peliaTh TaKUe ypaBHEHUS M HEPABEHCTBA, HCIIOJIB3Ys
CBoiicTB pyHKIMH GbyHKIIH 00acTh CymecTBOBaHUs GYHKIUH. YMETh pemiath
NpH peleHnu YpaBHEHUS U HEPABEHCTBA B CiIy4ae, KOrAa MHOKECTBO M —
YPaBHEHHUii U OECKOHEYHOE YHUCIIO.

123. | HepaBeHCTB (64) Hcnonb3zoBanue HEOTPULATEIBHOCTH | YMETh pelaTh TAKUE YPABHEHUSI U HEPABEHCTBA, UCIOJIb3YsI

dbyHKIIIN 00J1aCTh HEOTPUIIATEIILHOCTH (DYHKIIHM.

124, Wcnonb3oBanue OTPaHUYEHHOCTH | YMETh UCMOJIb30BaTh OIPaHUYEHHOCTh (PYHKLIUN HA TOM WIIH

GbyHKITIT WHOM MHOYECTBE NP PEIICHUN YPaBHEHUH WIIM HEPABCHCTB
MOBBIIIEHHOW CI0KHOCTU. [IpH pemenun ypaBHeHHI Wi
HEPaBEHCTB MOTYT MIPUMEHATH Pa3INYHbIC YUCIIOBBIC
HEPAaBEHCTBA.
125. Hcnons3oBanue OTPAaHUYEHHOCTH | YMETh HCIIOIh30BaTh OTPAHUYEHHOCTh (DYHKITUH HA TOM HIIH
GbyHKIIIN MHOM MHOKECTBE IIPH PEIICHUN YpaBHEHHUI WIIM HEPABEHCTB
MOBBIIEHHOW cJIOXKHOCTHU. [Ipu penmiennn ypaBHEHUN WK
HEPABEHCTB MOTYT MPUMEHSThH PA3INYHbIE YUCIIOBHIE
HEPABEHCTBA.
126. Ucnonb3oBanue MOHOTOHHOCTHU U | YMeTh Npu pelIeHUu: YpaBHEHUS UM HEPAaBEHCTBA JI0Ka3aTh
IKCTPEMYMOB (DYHKIIHH Bo3pacTaHue (yObIBaHHE) Ha HEKOTOPOM MTPOMEKYTKE
(GyHKIMI, B HETO BXOJISIINX, YACTO UCIOJIb3YIOT
MIPOU3BOIHYIO 3TOM (PYHKIHUU.
127. Hcnonb3oBaHnue  CBOMCTB  CHUHYca U | YMETh NIPU PEHICHUH TAaKUX YPaBHEHUM (HEPABEHCTB)
KOCHHYCa HCII0JIb30BaTh OTPAHUYEHHOCTh TPUTOHOMETPUUYECKUX
GbyHKIMI CHHYCA U KOCHHYCA, 4YaCTO MPUMEHSIOT CI0C00
«PACCYAHCOHUSL C YUCTLOBBIMU ZHAYCHUAMUY.

128. | §14. Cucremsl PaBHOCUIIBHOCTB cHCTEM 3HATh MOHATHS PAaBHOCHIBHBIX CHCTEM, JTMHEHHBIX
YPaBHEHHI1 ¢ npeoOpa3oBaHuil cucTEM. YMETh penaTb CUCTEMbI
HECKOJbKUMU YpaBHEHMH € TOMOIIbIO PAaBHOCHIIBHBIX MPE0Opa30BaHUM.

129. PaBHOCHIIBHOCTB CHCTEM 3HATh MOHATHS PAaBHOCHIIBHBIX CUCTEM, TMHEHHBIX
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Hen3BeCTHbIMHU (84)

npeoOpa3oBaHuil CUCTEM. YMETh peliaTh CUCTEMBI
ypaBHEHUM ¢ TOMOIIBbIO PABHOCUIIBHBIX MPEe0Opa3oBaHUM.

130. Cucrema-crencraue 3HAaTh TIOHATHE CUCTEMBI-CIIEJICTBHS. Y METh PEelIaTh
CUCTEMBI ypaBHEHUI MyTEM CBE/IEHUS K CUCTEME-
CJIEJICTBUIO.

131. Cucrema-cnencTaue 3HaTh MOHATHE CUCTEMBI-CIIEICTBUSA. Y METh pelIaTh
CUCTEMbI ypaBHEHUI MYTEM CBEJICHUS K CUCTEME-CIIEJICTBUIO

132. Meto1 3aMEHbI HEU3BECTHBIX 3HaTh METO/1 3aMEHbI HEU3BECTHBIX. ¥ METh pellaTh CUCTEMBI
YpaBHEHU METOJIOM 3aMEHbl HEM3BECTHBIX.

133. MeTo1 3aMEHbI HEU3BECTHBIX 3HaTh METO/1 3aMEHbI HEU3BECTHBIX. ¥ METh peliaTh CUCTEMBI

ypaBHEHUN METOJIOM 3aMEHbl HEM3BECTHBIX

134. PaccyxneHust ¢ 4MCIOBBIMU 3HAYEHUSIMHU | YMETh IPUMEHSTH CIIOCOO pacCyXACHUS C YHUCIOBBIMU

IIpU PEIICHUH CUCTEM YPaBHEHUM. 3HAYEHUSIMU, TIO3BOJISIFOLIUI IEPEUTH OT JAHHOW CUCTEMBI K
0oJiee MPOCTOM, SBISIOMICHUCS €€ CICACTBUEM. Y METh
pelaTth 3aJ1aui MOBBIIIEHHON CJI0KHOCTH.

135. KoutponsHas pabGota Ne7 «CucreMbl

ypaBHCHHIA . HECKOILKIMIL YMeTh caMOCTOATENBHO IPUMEHATh [T0JIy4EHHbIE 3HAHUS U
YMEHUS NP PELIEHUH 3a/1a4.
HEU3BECTHBIMID)
136. | §15. YpaBuenus, VYpaBHeHHE ¢ MTapaMeTpoM Pemate ypaBHEHHS 1 HEPABEHCTBA C TTaPaAMETPOM.
HEPaBeHCTBA U Hcnonws3oBath rpaduku s pelieHrus ypaBHEHUN U
CHCTEMBI ¢ HEPaBEHCTB C IapaMeTPaMH.
137. | mapamerpamu (74) YpaBHEHME € TapaMETPOM Pemiate ypaBHEHUS 1 HEPABEHCTBA C MAPaAMETPOM.
Hcnonb30Bathk rpauky Ui pelleHns ypaBHEHUN U
HEPaBEHCTB C IapaMeTpaMH.

138. HepaBeHncTBa ¢ napameTpom Pemiate ypaBHEHUS 1 HEPABEHCTBA C ITAPAMETPOM.
Hcnonb30Bathk rpauky Ui pelIeHns: ypaBHEHUN U
HEPaBEHCTB C IapaMeTpaMH.

139. HepaBeHncTBa ¢ napameTpom Pemiate ypaBHEHUS 1 HEPABEHCTBA C MAPaMETPOM.
Hcnonb30Bathk rpauky Ui pelIeHns: ypaBHEHUN U
HEPABEHCTB C IapaMeTpamH.

140. Cucrembl ypaBHEHUH ¢ TapaMeTpoM Pemarp ypaBHEHHs U HEPABEHCTBA C IAPAMETPOM.

Hcnonb30Bathk rpauKy Ui pelIeHns: ypaBHEHUH U
HEPABEHCTB C IapaMeTpaMH.
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141.

Cucrembl ypaBHEHUH ¢ TapaMeTpoM

PemaTh ypaBHEHMs U HEpaBEHCTBA C APAMETPOM.
Hcnonp3oBath rpaduky UIs peieHUs] ypaBHEHUNA U
HEPABEHCTB C apaMeTpamu.

142. 3anayu ¢ ycnoBUEM PemaTe ypaBHEHHS 1 HEPABEHCTBA C MAPAMETPOM.
Hcnonp3oBath rpaduky [UTst pelieHus ypaBHEHUN
HEPaBEHCTB C TapaMeTPaMH.
143. | 16.Anredpanyeckasi AnreOpandeckas ¢gopMa KOMILIEKCHOTO
dopma u qyucia
144. | reomeTpuueckas Anrebpanyeckass QopmMa KOMILIEKCHOTO
HHTepIpeTanus qucia
145. KOMILIEKCHBIX YHCeJI ComnpsiKeHHbIE KOMILIEKCHBIE YHCIIA
146. | (S9) CornpshKeHHbIE KOMITIEKCHBIE YHCITa
147. I'eomerpuueckas MHTEPIpETALN
KOMIUIEKCHOTO YHCIIa
148. | 17. Tpuronomerpudeckas dhopma
TpuroHomerpuyeckasi | KOMIUIEKCHOTO YHCIIA
149. | ¢popma kKoMILIEKCHOTO | TpuroHomeTpuueckas dbopma
ynciaa (3u) KOMILJIEKCHOT'O YHCia
150. KopHu w©3 KOMIUIEKCHBIX YHCET H WX
CBOMCTBA
151. | 18. Kopunu KopHu MHOro4s1€HOB
152. | MHOTO4/1CHOB. [TokazarenpHass (opmMa KOMILJIEKCHOTO
IToxka3arenbHas yucna
®opMa KOMILIEKCHBIX
yuce (24)
153. | 19.IloBTOpEHUE PanmonanbHble ypaBHEHUS YMeThb pemath ypaBHEHUS yTéM pacCy:KICHHMN ¢
(184) YHUCIOBBIMU 3HAYEHUSIMH.
154. CucreMbl palMoHaIbHBIX YpaBHEHUN YMeTh caMOCTOSITENIbHO MPUMEHSTH IMOTYYCHHbIE 3HAHUS U
YMEHHMsI IPU PEIIeHUH 3a/1a4.
155. [IpocTeiimme noka3aTeabHble YypaBHEHUS | YMEThb pellaTh ypaBHEHUs MyTEM pacCyKJIEHUN C YUCIOBBIMU
3HAYEHUSMHU.
156. [IpocTeiimme norapugmuyeckue 3HaTh cBOMCTBa (PyHKUIMN. YMETh peraTh CHCTEMbI

ypaBHEHHMS

YPaBHEHHUI ITyTEM PACCY>KJIEHUH C YNCIOBBIMU 3HAUYECHUSIMHU.
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157.

158.

IIpocreimme TPUTOHOMETPUYECKUE
ypaBHEHUS

YMeTh pemiaTe ypaBHEHMS IIyTEM PACCYKICHUN C YUCIOBBIMU
3HAYCHUSIMU.

159.

VYpaBHEHHs1, CBOIAIIMECS K IPOCTEUIINM
3aMEHOU HEM3BECTHOI'O

YMeTh pemaTh ypaBHEHUS MyTEM PACCYKAECHUN C YACITOBBIMU
3HAYCHUSIMU.

160.

[IpeoOpazoBanue  TPUTOHOMETPHUUECKHUX
BBIPAKCHUM.

YMeTh pemiaTe ypaBHEHMS IIyTEM PACCyKICHUN C YUCIOBBIMU
3HAYCHUSIMHU.

161.

[IpeoOpa3oBanre  TPUTOHOMETPUUECKUX
BBIPAXKCHUI.

YMeTsb pemiaTe ypaBHEHMS IIyTEM PACCYKIECHUN C YUCIOBBIMU
3HAYCHHSMU.

162.

163.

Pemenne TPUTOHOMETPUYECKUX | YMETh penlaTh YpaBHEHHs U HEPABEHCTBA IIyTEM
YpaBHEHUH U HEPABEHCTB PacCyXJICHUM C YMCIOBBIMH 3HAYCHUSIMHU.
Pemenne TPUTOHOMETPUYECKUX | YMETh penlaTb YpaBHEHHs U HEPABEHCTBA IIyTEM

YpaBHEHUI U HEPABEHCTB

pacCyKJIEHUI C YHCIOBBIMU 3HAUCHUSIMH.

164.

[IpousBoiHbIE 271€MEHTAPHBIX PYHKUINN

YMeTb caMOCTOSTENBbHO IPUMEHSTh MOJyYEHHBIE 3HAHUS U
YMEHUS NIPU PEIICHUH 3a4a4.

165.

[IpousBoHas cinoxHON QYyHKIIMH

YMeTb caMOCTOSTENBHO IPUMEHSTh MOJyYEHHBIE 3HAHUS U
YMEHUS NIPU PEIICHUH 3a4a4.

166.

[TpousBoHas cI0KHON (HYHKITUN

YMeTh caMOCTOSITENNEHO MPUMEHSTH MOTY4YCHHbIE 3HAHUS U
YMEHHMsI IPU PELICHUH 3a/1a4.

167.

Hrorosas koHTposbHas padoTa Ne§

YMeTh caMOCTOSITENIbHO IPUMEHSTH MOTY4YCHHbIE 3HAHUS U
YMEHHMsI IPU PELICHUH 3a/1a4.

168.

Hrorosas koHTpobHas padoTa Ne§

YMeTh CaMOCTOSITETLHO TPUMEHSTh MOJIy4E€HHBIC 3HAHUS U
YMEHHMsI IPU PelIeHUH 3a/1a4.

169.

MakcuMyM 1 MUHUMYM (pyHKLIHN

YMeTh CaMOCTOSITENTLHO TPUMEHSTh MOJIy4E€HHbIE 3HAHUS U
YMEHHsI U PELICHUH 3a/1a4.

170.

MakcuMyM 1 MUHUMYM (pyHKLIHN

VYMeTh caMOCTOSATEIIBEHO IIPUMCHATH IIOJIYYCHHBIC 3HAHUS U
YMCHUS ITPpU PCIICHUHU 3a1a4.

YpaBHEHHE KacaTelIbHOU

YMeTh caMOCTOSATEIIHLHO NPUMCHSATH TOJIYYCHHBIC 3HAHUS U
YMCHUS ITPpU PCHICHUHU 3a1a4.
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KPUTEPHMHM 1 HOPMbI OIIEHMBAHU S PE3YJIbTATOB YUEFHOU
NEATEJIBHOCTHU YUALLIUXCSH 110 MATEMATUKE.

1. Knaccugpukayun nozpeuwtnocmeii pabomeot.

Ornenka paboOTHl ydYalierocss 3aBUCUT OT HAJIWYMS W XapaKTepa TMOTPEIIHOCTEH,
JOMYIICHHBIX ydarmuMmucs. Cpeau TMOTPemHOCTeH  BBIACISIIOTCS  OwuOKU U
Heoouémaul.

OmudKka — 3TO MOTPENTHOCTh, CBUCTEILCTBYIONIAS O TOM, YTO yYYEHUK HE
OBJIaJIe]I 3HAHMSAMHU WJIU YMEHUsSAMH (B paMKaxX KOHTPOJIMPYEMOTO pasjeiia WA
TEMBI), KOTOPBIC ONPEACIICHBI TPOrPaMMO¥ M0 MaTeMaTHKe JJIs CpeIHeH mKoJbl. K
owuOKam OTHOCAT TOTPEITHOCTH, KOTOPbIe OOHAPYKMBAIOT HE3HAHUE YYaIllMMHCS
dbopMyII, TIpaBWJI, OCHOBHBIX CBOWCTB aJIrOPUTMOB, HEYMEHHE HMX NHPUMEHITh. K
owuOKam OTHOCSAT TaK)KE BBIYUCIIMTEIIBbHBIC OIMMOKH, €CIIM OHU HE SBIISIOTCS
OMMKMCKaMU W TPUBEIN K HCKAKCHUIO WU CYIIECTBEHHOMY YIIPOIICHHUIO 3aJ1ayu.
«ITorpemHocTs cCunTaeTCs ONTMOKOM, €CITM OHA CBUJICTEIILCTBYET O TOM, YTO YUCHUK
HE OBJIaJIC]I OCHOBHBIMH 3HAHUSMH, YMEHUSIMH, YKa3aHHBIMH B IIPOTpaMMe.

Hemo4éToM CUMTAIOT TMOTPENTHOCTh, YKA3bIBAIOIIYI0 Ha HEIOCTATOYHO
MOJIHOC, TIPOYHOE YCBOCHHWE OCHOBHBIX 3HAHWW W YMCHUW, WJIU Ha OTCYTCTBHE
3HaHHMH, KOTOPBIC IPOrPAMMOM HE OTHOCATCS K OCHOBHBIM. K wHedouemam
OTHOCSITCSl ONMCKHU, HEIOCTATOYHOCTh UM OTCYTCTBHE HEOOXOAMMBIX MOSICHEHUH,
HEOpE)KHOE BBIMOJIHEHUE YepTeka (€CIu YepTeX SBISIETCS HEOOXOIUMBIM
AJIEMEHTOM pelleHusl 3afaun), opdorpaduueckue OIMMUOKA TMpPU HAMUCAHUU
MaTEMaTUYECKUX TEPMUHOB.

[Ipy oleHke NHUCHMEHHBIX PA0OT MO MaTeMaTHKE pa3nyalT Trpyobie
OIIIMOKH, OIIMOKU U HEJOYETHI.

I'pyovivu B 5-6 Kilaccax CUMTAIOTCS OIIMOKM, CBA3aHHBIE C BOIPOCAMU,
BKJIFOUCHHBIMU B «TpeGoBaHus K YPOBHIO MOJATOTOBKH OKaHYMBAIOIIUX HAYATBHYIO
mkosy» OOpa3oBaTeNbHBIX CTAHAAPTOB, a TAKXKE MOKA3bIBAIOIIUE, YTO YUYEHUK HE
YCBOWJI BOTMPOCHI M3YYEHHBIX HOBBIX T€M, OTHEeCeHHble CTaHAapTaMU OCHOBHOTO
oO1rero oOpa3oBaHus K YUCITy 00S3aTEIbHBIX IS YCBOCHHS BCEMH YUYSHUKAMH.

Tax, x epyovim omuocsamces owubOKU B BEIYUCICHUAX, CBUACTEIBCTBYIOIINE O
HE3HAHWH TAOJMIIBI CIIOKEHUS WIIM TaOJIUIIBl YMHOXEHUS, CBA3aHHBIC C HE3HAHUEM
aNrOpUTMa MUCHMEHHOTO CIIOKEHUS M BBIUMTAHUS, YMHOXKEHUS U JICICHUS Ha OJHO-
WIM JIBY3HaYHOE 4YHUCJIO U T.M., OIIMUOKH, CBUICTEIBCTBYIOIIME O HE3HAHUU
OCHOBHBIX (OpMYJ, TPaBWJI WU SIBHOM HEYMEHHH WX TNPUMEHSTh, O HE3HAHUU
MIPUEMOB PEIICHUS 3a/1a4, aHAJIOTUYHBIX paHEe U3YICHHBIM.

llpumeuanue. Ecnu rpybasi ommbka BcTpeyaercs B paboTe TOJIbKO B OJTHOM
Clly4ae M3 HECKOJbKUX aHAJIOTHYHBIX, TO MPHU OIEHKE padOTHI Ta OMMUOKA MOXKET
OBITH TIPUPAaBHEHA K HETPYOOH.

Ilpumepamu  Heepybvix owiubOOK SBISIOTCS: OMMOKH, CBSI3aHHBIE C
HEJIOCTATOYHO IIOJIHBIM YCBOCHHUEM TEKYIEro y4eOHOTO MaTepuaia, HE BIIOJHE
TOYHO C(HOPMYJIUPOBAHHBIM BOMPOC WIM TIOSACHCHHWE TPU pPEHICHUH 3aadH,
HETOYHOCTH TIPU BBITTOJIHCHUH T€OMETPUUECKHUX ITOCTPOSHUH U T. TI.
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Heoouemamu cunrarorcs HCpAIMMOHAJIIBHBIC 3allMCHU IIPW BbIYUCIICHUAX,

HEpalMOHaJbHbIE TPHUEMBbl BBIUMCIEHUM, MpeoOpa3oBaHUW M pEIICHUN 3ajad,
HEOPE)KHOE BBIMOJHEHUE YEPTEeXKEH M CXEM, OTHAEIbHbIE MOrPEIIHOCTH B
(opMynHpOBKE MOSICHEHUS WIM OTBETa B 3a1adve. K HemoyeTaMm MOKHO OTHECTH H
Ipyrue HeIOCTaTKu palOOoThl, BbI3BAHHBIE HEAOCTATOUYHBIM BHUMAHHMEM Y4YaIlHUXCS,
HalpUMep: HEMNOJIHOE COKpalleHUe ApoOed MM YJIEHOB OTHOLIEHMs; OOpalleHue
CMEIIaHHBIX YUCEJ B HEMPABUIBHYIO IPOOb MPHU CI0KEHUH U BIYUTAHUU; MIPOIYCK
HAaMMEHOBAHUI; MPOMYCK YUCEN B MPOMEKYTOUHBIX 3aMMCSX; MepecTaHOBKa LUDp
MIPU 3aMIMCH YKCEIT; OIIMOKH, TONYIEHHbIE PU MEPENUChIBAHUY, U T.I1.

Obwas kraccuchuxkauus oumubok:

[Ipy oueHke 3HaHWM, YMEHHH M HABBIKOB YYAIllUXCS CJEAYET YYUTHIBaTh BCE
omnOku (rpyoble U HErpyOble) U HETOUETHI.
I'pyovimu cuumaromesn owmuoKu:

HE3HAHHWE ONpPEJCICHHUSI OCHOBHBIX MOHSATHUM, 3aKOHOB, MpPaBHJI, OCHOBHBIX
MOJIOKEHUH  TEOpUH, He3HaHue (opMyn, OOUIEIPUHATBHIX  CHUMBOJIOB
0003HaYCHUH BEJTMYWH, CIMHUI] UX U3MEPEHUS;

HE3HAHWE HAUMEHOBAHUW €IMHULl U3MEPEHUSI;

HEYMEHHE BBIJICJIUTH B OTBETE IJIaBHOE;

HEyMEHUE NMPUMEHSATh 3HAHUS, allTOPUTMBI JUISl PEIICHUS 3a/1a4;

HEYMEHHE JIeJIaTh BBIBOJIBI M 0000IIEHNUS;

HEYMEHHE YUTATh U CTPOUTH IpauKu;

HEYMEHHE T0JIb30BaThCS IEPBOMCTOYHUKAMH, YI€OHUKOM U CIIPABOYHHUKAMU;
NOTEPsI KOPHS WU COXPAHEHHE OCTOPOHHETO KOPHS;

otOpacheiBaHue 6€3 00BSICHEHUI OJTHOTO U3 HUX;

PaBHO3HAYHBIC UM OIIMOKU;

BBIUHCITUTEIbHBIC OMIMOKH, €CIIM OHU HE SIBJISIFOTCSI OTIHCKOM;

JIOTUYECKHUE OINOKH

BBIUMCITUTEIbHBIC OMMOKHN B IPUMEpax M 3aavyax;

OIMOKKA Ha He3HAHHWE TIOPSIKA BBHITIOJIHEHUS apu(PMETHUECKUX TEeHCTBUH;
HEIMPaBUWJIbHOE pelIeHUE 3a1auyu (IPOIYyCK JAEWCTBHI, HEMpaBUJIbHBIA BBIOOP
JNEUCTBUM, JIUIIIHEE JEUCTBUEC);

HEJIOBEJICHUE 10 KOHIA PELICHUS 3aa4y WU [IPUMEPa;

HEBBINOJHEHHOE 3aJJaHHE

HEIMPaBUJIbHBINA BBIOOP MOPSIKA BHIIOJIHEHUS IEUCTBUI B BHIPAYKECHUH;
MPOITYCK HYJISI B YACTHOM IPU JICJICHUU HATYPAIbHbBIX YUCET UJIU JECATUYHBIX
poOei;

HENPAaBWIBHBIA BBIOOpP 3HAaKa B pe3yabTaTe BBITIOJHECHHS JCHCTBUU HaJ
MOJIOKUTEITbHBIMA M OTPUILIATENIbHBIMU YHUCIAMU; a TaKXKe MPU PaCKPbITHU
CKOOOK U MpH MEePEHOCE CIaraeMbIX U3 OJHOU YaCTH YpaBHEHHUS B JPYTYIO;
HEMPaBWIbHBIA BEIOOP AEHCTBUM MPU PEIIEHUH TEKCTOBBIX 3a]1ay;
HENPABUIIBHOE M3MEPEHUE WM MTOCTPOEHUE yTiia C MOMOIIBK TPAHCIOPTHUPA,
CBSI3aHHOE C OTCYTCTBUEM YMEHUS BHIOMPATh HYKHYIO IIKAITY;
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HENPAaBUJIBHOE TPOBEACHHE TMEPIECHIUKYIApAa K MPsIMOW WIM BBICOT B
TYNOYTOJIbHOM TPEYT OJIbHUKE;

YMHOXXCHHE TIOKa3zaTeJlel TMpH YMHOXKEHHU CTETNEeHEeW C OJWHAKOBBIMH
OCHOBaHHUSIMH;

“cokpaiiieHue” 1poou Ha Cliaraemoe;

3aMEHa YaCTHOTO JECATHYHBIX APOOEi YacCTHBIM IENbIX YUCEN B TOM Cydyae,
KOTI'Jla B JIEJIUTEIIE MOCIIe 3ansTON MeHbIlIe HUudp, 4eM B ACIUMOM;

COXpaHEHHE 3HAaKa HEPAaBEHCTBA IpH JEJIEHUH 00EHX €ro 4acted Ha OJHO U
TOKE OTPULIATENIHHOE YHCIIO;

HEBEpPHOE HAXOXXJEHHE 3HA4YCHHs (PYHKIMU IO 3HAYCHUIO apryMeHTa U e
rpaduky;

noTepss KOPHEH MpU PEIICHHH TPUTOHOMETPHUYECKHX YpPaBHEHUM, a TaK JKe
YpPaBHEHUH BUJA |lax] =e y ax" =6

HEMIOHMMAHUE CMBIC]IA PEIICHWS CHUCTEMBbI JIBYX YpPaBHCHHH C JABYMS
NIEPEMCHHBIMU KaK Tapbl YHCEIT;

HE3HAHUE ONpEICICHHBIX Tporpammoir  Gopmyn  (GopmMynsl  KOpHE
KBaJpaTHOTO ypaBHEHUS, (HOPMYI MPOU3BOJHON YAaCTHOTO W TPOHM3BEACHHS,
(dbopMyn pUBeIEHUS, OCHOBHBIX TPUTOHOMETPHUUECKUX TOXKIECTB U JP.);
npuoOpeTeHne TIOCTOPOHHMX KOPHEW TIpH pEIICHHH HWpPPaIMOHANBHBIX,
MOKAa3aTeJIbHbIX U JOrapu(PMUIECKUX YPABHEHHUI;

MOTPEIIHOCTh B HAXOXKIEHUU KOOPJIMHAT BEKTOPA;

MOTPEIIHOCTh B PA3NIOKEHUH BEKTOpA IO TPEM HEKOJUIMHEApHBIM BEKTOpPaM,
OTJIO’KEHHBIM OT Pa3HBIX TOYEK;

HEyMeHHEe cPOpPMYIUPOBAThH MIPEITIOKEHHE, 00paTHOE JaHHON TEopeMe;
CChUIKA TIPH JOKA3aTeIbCTBE WJIM OOOCHOBAaHWU peIIeHUs Ha O00paTHOE
yYTBEPKJEHNE, BMECTO TPSIMOTO;

UCITOJIB30BaHUE BMECTO K03 duireHTa mogo0ust o0paTHOTO €My YHCIIa.

K neepybvim owubKkam cieayeT OTHECTH:

HETOYHOCTh (POPMYJTUPOBOK, OIpPEACICHUHN, TOHATHUH, TCOPWMA, BBI3BAHHAS
HEIOJIHOTOM OXBaTa OCHOBHBIX ITPU3HAKOB OIPEACISIEMOrO MOHATHS WU
3aMEHOM OJIHOTO - ABYX U3 3THX MPU3HAKOB BTOPOCTEIIEHHBIMU;

HETOYHOCTH rpaduka;

HEpPALMOHAIBHBIA METOJ PELICHUS 3aJa4d WIM HEJOCTATOYHO MPOJIYMAHHBIN
IJIaH OTBeTa (HapylIE€HHE JIOTMKH, MOAMEHA OTJEIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTENIEHHBIMU);

HEpalMOHaIbHbIE METOAbI PA0OTHI CO CIIPABOYHOM U APYroi IUTEpaTypoOii;
HEyMEHHUE pelIaTh 3a/1a41, BHIOIHATD 3aJjaHUs B OOLIEM BU/IE;

HEIPaBUJIbHAS ITOCTAHOBKA BOINPOCA K JCUCTBUIO ITPU PELICHUH 33a/1a4H;
HEBEPHO CPOPMYITUPOBAHHBIN OTBET 3a/1a4H;

HENPABUIIBHOE CIIMCHIBAHNE TAHHBIX YKCEN, 3HAKOB;

HEJIOBEJICHHE /10 KOHIIa MpeoOpa3oBaHUi.

47



® HElpaBWIbHAS CChUIKA Ha COYETATEIbHBIN U paclpeeUTEIbHbIN 3aKOHBI PU
BBIYMCIICHUSX;

® HEMpaBWJIBHOE HCIOJB30BAHME B OTIEIBHBIX CIydasgX HAaWMEHOBAaHUM,
Harpumep, 0003HaYeHUE €IUHUL JUIMHBI JJI €IUHUL TUIOWAAN U 00beMa;

® COXpaHEHHME B OKOHYATEIbHOM pe3ylbTaT€ MpH BBIUUCICHUSAX WU
npeoOpa3oBaHUSAX BbIPAXKEHUN HEMPABUILHOM IPOOU MM COKPATUMOM Ipoou;

® MpUBEICHHUE anreOpanueckux apoleil He K Haubosee MPOCTOMY OOIIEMY
3HAMEHAaTello;

® CiydaifHble TOTPEIIHOCTH B BBIYHCICHUSIX TMPU PEIICHUH T€OMETPUUYECCKHUX
3a/1ay ¥ BBIMOJIHEHUH TOXIECTBEHHBIX MPeoOpa30BaHUM.

Heoouemamu siBnsroTCs:
e HepalMOHATLHBIC MPUEMbI BBIUMCICHUHN M IPe0Opa3oBaHui;
e HEOpEe)HOE BBHITOJIHCHUE 3aIMCel, YepTexeH, cXxeM, rpaduKoB.
3a rpaMMaTHYECKUE OMMOKHU, JOMYIIICHHBIC B pabOTe 10 MaTeMaTHKE, OIICHKA HE
CHI)KACTCS.
3a HeOpexxHo odopMieHHYIO paboTy, HECOONIOJEHNE MPABWI M Kaaurpapuu
OIICHKAa CHW)KACTCS Ha OJIUH OaJl.

2. Kpumepuu u nopmul oyenusanus.

OcoOennoctu onmeHkun B KoHTekcTte PI'OC. OreHka mTpeaIMETHBIX
pPEe3yIbTATOB MOXKET OBITh ONKCaHa KakK OICHKAa TUIAHUPYEMBIX PEe3YyJIbTAaTOB IIO
OTIIEIbHOMY TIpeAMeTy (MartemaTuke, anreope, reomerpun). OreHKa MpeIMETHBIX
PEe3yIbTATOB TPEAYCMATPHUBAET BBISIBICHHE YPOBHS JIOCTHIKEHHS OOYUYarOITUMUCS
IJIAHUPYEMBIX PE3yJIbTATOB MO MAaTEMAaTHUKE C Y4YE€TOM: BJIAJCHUS MPEIMETHBIMU
MOHATHUSAMHM MW CIIOCOOAMU JICHCTBUSA, YMEHHUS TPHUMEHSATH 3HAHUS B HOBBIX
YCJIOBUSX; CHCTEMHOCTH 3HaHUM. ClienyeT UMEeTh B BUJY, UTO JOJDKHA OLIEHUBATHCS
HE TOJBKO CIIOCOOHOCTh Y4Yallerocs BOCIPOM3BOJIUTh KOHKPETHBIC 3HAHHUS U
YMEHHS B CTaHJAPTHBIX CUTyallUsX (3HAHUE AJITOPUTMOB PEIICHUS T€X WU MHBIX
3a/1a4), HO HW YMEHHME WCIIOJIb30BaTh O3TH 3HAHWUA TMPHU PEIICHUH Y4eOHO-
MMO3HABATEIBHBIX M YYCOHO-TIPAKTUUYSCKUX 3a7ad, MOCTPOCHHBIX HAa MPEIMETHOM
MaTtepuaie C  HCIOJb30BAHUEM  METANpPEIMETHBIX  JCUCTBUM: MPUBOIUTH
HEOOXOJUMEBIC TIOSICHCHHS; BBICTPAWBATh IIETIOUKY JIOTHYECKUX OOOCHOBAHUIA;
COIIOCTaBJISITh, aHAJIM3UPOBATh, J€JaTh BBIBO/I, TOAYAC B HECTAHAAPTHON CUTYaIlUU;
KPUTHYECKH OCMBICIIMBATh IMOJYyUYECHHBIH pe3ysibTaT; TOYHO U IOJHO OTBEYaTh Ha
MOCTaBJICHHBI BOIIPOC.

Jlnst  olleHWBaHWSI TPEIMETHBIX PE3yIbTATOB MO YYEOHOMY TPEaMETy
«MaremaTuka»  ONPEAECIEHO  YEThIpE  yPOBHSA  JIOCTHXKCHUW  y4allUXcs,
COOTBETCTBYIOIIMX OTMETKAM OT «5» J10 «2».

bazoeviit yposenv Oocmudicenuii — YpOBEHb, KOTOPBIA JIEMOHCTPUPYET
OCBOCHUE YUEOHBIX JIEUCTBUU C OMOPHOM CUCTEMOM 3HAHMI B paMKax JIuamna3zoHa
(xpyra) BblIeNICHHBIX 3a7a4. OBlajieHuEe 6a308biM YPOGHEM SIBIIAETCS I0CTATOYHBIM
JUIS IPOAOJKEHUS OOy4YeHHUsI Ha CJEAYIollell CTyneHu oOpa3oBaHMs, HO HE IO
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npopuIbHOMY HampaBlieHUI0. JlOCTHXKEHHIO 0a30BOr0 YpPOBHS COOTBETCTBYET
OIICHKA «YJOBJIIETBOPUTEIIHLHO» (MU OTMETKA «3%», OTMETKA «3aUTEHO»).

[IpeBbilieHHe 0a30BOrO ypOBHS CBUJETEIBCTBYET 00 YCBOEHUH OIOPHOM
CUCTEMbl 3HAHUN HA YPOBHE OCO3HAHHOI'O MPOU3BOJILHOTO OBIAJACHUS YYCOHBIMU
NEUCTBUSIMU, a TAKXKE O Kpyro3ope, mupoTe (Wiu n30UpaTeIbHOCTH) HHTEPECOB.

[lenecooOpa3HO BBIACIUTH CIEAYIOMIME JBa YPOBHS, MPEBBILIAIOIINE
0a30BBIi:

*HOGBLIUIEHHDBLIL  YPOGEHb JIOCTWKEHUS IUIAHUPYEMBIX PpEe3yJbTAaTOB, OLIEHKA
«xXOoporIoy (ommemka «4»);

*@bICOKUIL YPOBEHb JIOCTUKEHUS IUIAHUPYEMBIX PE3YJIbTaTOB, OLIEHKA «OTIUYHO
(ommemxa «5»).

[ToBbIIIEHHBIH U BBICOKUH YPOBHU JOCTHUKEHHUS OTIMYAIOTCS TO TOJIHOTE
OCBOCHUS TJIAHUPYEMBIX PE3YJIbTAaTOB, YPOBHIO OBJIAJICHUS] YUYCOHBIMU JICHCTBUSIMU
1 cOPMHUPOBAHHOCTHIO MHTEPECOB K JAHHOU MPEeAMETHON 00J1aCTH.

NunuBuayanbHbIe TpaeKTOpUU oOy4eHust oOy4arommxcs,
JEMOHCTPUPYIOIIUX  TIOBBIIMICHHBI W BBICOKMH  YPOBHU  JOCTH)KCHUH,
nesnecoodpasHo (GopMupoBaTh ¢ y4€TOM HHTEPECOB 3THUX OOYYAIOIIMUXCA U HUX
1aHoB Ha Oynymiee. [Ipyu HaMMYUKM YCTOMYMBBIX HHTEPECOB K YUeOHOMY MPEIMETY
U OCHOBATEJIbHOW TOATOTOBKM II0 HEMY Takue OOyJaromiuecs MOTryT ObITh
BOBJICYEHbI B TPOCKTHYIO JESITEIBHOCTh IO MPEIMETy W COPUEHTHPOBAHBI Ha
POJOJIKEHUE O0OYUYEHHSI B CTAPUIUX KJIaccax Mo TaHHOMY HPOQUITIO.

Jlist onucaHus MOATOTOBKU OOYYarOIIMXCS, YPOBEHb JOCTHUXKEHUN KOTOPBIX
HIOKe 0a30BOro, OMNpeiensercss KaKHUZKUIL  YPOBEHbIOCTWIKEHUMN, OIICHKA
«HEYJOBJIETBOPUTEIBHO» (OTMETKA «2»).

Heoocmuoicenue 6az06020 ypoeénsa (HU3KUI YPOBHH JOCTUKEHHIl)
CBUJIECTEIBCTBYET 00 OTCYTCTBHUU CHUCTEMATHYECKON 0a30BOM MOATOTOBKH, O TOM,
YTO OOYYarOIIMMCSl HE OCBOCHO U TIOJIOBMHBI IIAHUPYEMBIX PE3YIbTaTOB, KOTOPHIE
OCBaMBaeT OOJBIIMHCTBO OOYYAIONIUXCS, O TOM, YTO MMEIOTCS 3HAYUTEIbHBIC
npoOenbl B 3HAHUAX, JajbHEiIIee oOydeHue 3aTpyaHeHo. JlaHHas rpymnmna
oOydJaromuxcs TpeOyeT CHeNHaTbHOW JUArHOCTHKW 3aTPyJHCHHH B OOyYCHUH,
mpo0eIoB B CHUCTEME 3HAHMM W OKa3aHWM [EJICHANPABICHHOW TIOMOIIU B
JOCTIKEHUU 0a30BOTO YPOBHHI.

OOyyaromuMmcs, KOTOpbIe JEMOHCTPHUPYIOT HHU3KHM YPOBEHb TOCTHXKCHHIA,
TpeOyeTcsi crenuanbHas TMOMOIIs HE TOJBKO MO y4eOHOMY MpEeaMEeTy, HO H IO
dbopMHUpPOBAaHUI0O MOTHBAIlMM K OOYYEHHIO, Pa3BUTHIO HWHTEpeca K HU3ydaeMou
MpeAMETHON 00J1acTH, MOHUMAHUIO 3HAYUMOCTHU MPeaMeTa JIJIsl dKU3HU U Ap. TONbKO
HaJu4yue TOJIOKUTEIbHOM MOTHBALIMM MOXET CTaThb OCHOBOW JIMKBUAAIUU
mpo0esIoB B 0O0yUYEeHUH JUTsl JAHHOW TPYIIIBI 00yUYaIOIUXCSl.

@opMbl  KOHTPOJSI:  VYCMmHbILL  omeem, KOHmMpoavHas  paboma,
camocmosimenvuas paboma, mamemamudeckuni ouxmanm, mecm (IIPOBOJUTCS B
paMkax ypoka 5-10 MUHYT).
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HopMbl  omeHok  mUCbMEHHBIX  pador  (KOHTpoJibHast  paboTa,
caMocTosiTelIbHasi paboTa, TeKyIllas MUuchbMeHHas pabora) mo matematuke B V—VI
KJ1accax.

Conepxanue u 00bEM MaTepuana, BKJIOYAEMOIO B  KOHTPOJbHBIE
MMCbMEHHBIE pPabOThl, a TakKKe B 3aJlaHusl Il TOBCEIHEBHBIX MMHUCbMEHHBIX
yOpaXKHEHUHN, OMpeAesIIoTCs TpeOOBaHUSIMH, YCTaHOBJICHHBIMU 00pa30BaTEIbHOM
IIPOIPAMMOH.

Ilo xapakTepy 3agaHuil THUCbMEHHBIE pPaOOTHI COCTOSAT: a) TOJIBKO U3
MpUMepoB; 0) TOJIBKO U3 3a7a4; B) U3 3a7a4 U IPUMEPOB.

OreHKa TUCHMEHHOM pabOThl OMpeNeNseTcss ¢ Y4€TOM TMpexie Bcero eé
o0Illero MaTeMaTH4YeCKOTO YPOBHS, OPUTHHAILHOCTH, IIOCJIEAOBATEIbHOCTH,
JIOTUYHOCTU €€ BBITIOJIHCHMS, a TAKXKE 4YKClia OMMOOK M HENOYETOB M KadyecTBa
odopmiieHUsT PabOTHI.

Omubka, nosmopsawwasacs 6 O00HOU  pabome  HECKONbKO  pas,
paccMaTpuBaeTCsl Kak 00HA OuuoKa.

3a opgoepaguueckue owubku, IONYIICHHBIE YYECHUKAMHU, OIICHKA He
cHudicaemcs; 00 opdorpaduyeckux  OmMMOKax JOBOAUTCA JO  CBEICHUS
npernojaBaTeist pPyccKoro sizbika. OMHAKO OwuUbOKY 6 HANUCAHUU MAmeMamuiecKux
MepMUHO08, YK€ BCTPEUABIIMXCS IIKOJHHUKAM KJIacca, JOJKHBI YYUTHIBATHCS Kak
Hedouémol 8 pabome.

1. Ouenka nUCbMEHHOH Pa0dOTHI MO BBINOJHEHUI0 BbIYMCIUTEIbHBIX
3aJaHuil M ajreOpanvyecKux MNpeodpa3zoBaHuid

Buicokuii yposenwv(oyenka «5») cTaBuTCS 32 0€3yKOPU3HEHHOE BBIMOJIHEHUE
NUCBMEHHOM paboThl, T. €. a) ecliu PelleHne BCEX MPUMEPOB BEpHOE; 0) eciu Bce
JEUCTBUSL M MpeoOpa3oBaHMs BBIIIOJHEHBl NMPABWIBHO, 0€3 OIIMOOK; BCE 3alucu
XO0Jla PEIICHUs PACIMOJIOKEHBI IMOCIENOBATEIbHO, a TakKXKe CJelaHa IMpPOBEpKa
pEIIeHHs B TEX CIy4asix, KOrja 3To TpeOyeTcs.

Ilosvruennolii  yposenv(oyenka «4») CTaBUTCS 3a paboTy, KOTOpas
BBITMIOJTHEHA B OCHOBHOM TPABHIIBHO, HO JIOMYyIEHa OJHA (HerpyOas) ommubOka Wiu
JBa-TPU HEAOYETA.

ba3zosviii yposensv (oyenka «3») cTaBUTCS B CIEAYIONIUX CIIyyasx: a) €clid B
pabote nMmeeTcsa oHa rpy0as ommOKa u He Oosiee OTHON Herpyoo omuoKu; 0) mpu
HaJu4uu OAHOW TrpyOOl OMIMOKH M OJHOTO-ABYX HEIOYETOB; B) MPHU OTCYTCTBHHU
rpyOBIX OIMMOOK, HO MPU HAJUYHMH OT JBYX N0 YETHIPEX (HErpyOBIX) OMIMOOK; T)
Ipy HAWYUKM JIBYX HETpyObIXx OommOOK M He Oonee TpEX HEMOYETOB; 1) TpHU
OTCYTCTBUHU OIIMOOK, HO TIPHU HAIMYWHU YETHIPEX U Oosiee HEAOUETOB; €) eCIIU BEPHO
BBITIOJTHEHO 00JIee MOJIOBHHBI 00BEMA BCel paOOTHI.

Husxuii yposens (oyenxa «2») CTaBUTCS, KOTa YUCIO OMIUOOK MPEBOCXOIUT
HOPMY, MPU KOTOPOIl MOKET OBITh BHICTABJICHA MOJOXKHUTEIbHASL OLEHKA, WIH €CJIH
MPABWIIHLHO BHITIOTHEHO MEHEE MOJIOBUHEI BCEH PabOTHI.

Ipumeuanne. OneHka «5» MOXET ObITh TTOCTABJICHA, HECMOTPSI HA HAJTUYHE
OJIHOTO-JIByX HEIOYETOB, €CIM YYEHUK Jlall OpPUTHMHAIBHOE pEIIeHUE 3aJaHui,
CBUJIETEIILCTBYIOIIEE O €r0 XOPOIIEM MaTEeMAaTUYECKOM Pa3BUTHH.

2. OueHka NMCbMEHHON padoThI MO PEHICHUI0 TEKCTOBBIX 32124
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Buvicokuii yposensv (oyenxa «5») craBUTCA B TOM cllydyae, KOrja 3ajaya
pelIeHa MpaBUILHO: XOJT PEIICHUS 3a/1add BEpEH, BCE JCUCTBUS M IPeoOpa3oBaHUs
BEITIOJTHEHBI BEPHO M pAIMOHAIBHO; B 3ajJadue, pemaeMod ¢ BOMpPOCAaMU WA
MOSICHEHUSIMA K JICWCTBUSM, JaHBl TOYHBIC W TIPABWIBHBIE (DOPMYIUPOBKH; B
3ajjaue, penaeMor ¢ TIOMOIIBIO YpaBHEHHWS, JaHbl HEOOXOAMMBIC IOSCHEHUS;
3aMCH  TIPaBWJIBHBI,  PACIONOXKEHBI  IMOCJIENOBAaTEIbHO, JaH BEPHBIA U
MCYCPITBIBAIOIINNA OTBET HA BOIPOCHI 3a7adM; ClejlaHa TMPOBEpKa pemeHus (B TeX
CIIy4asiX, KOrjia 3To Tpedyercs).

llogvluennolii yposenv (oyewka «4») CTaBUTCS B TOM Ciy4yae, €CJIM IpHU
NPAaBIWJIBHOM XOJI¢ PEIICHUsS 3aJa4ydl JIONYIIeHa OJIHa HerpyoOas onmoOKa WA JBa-
TPU HEJOYETA.

ba3zoswiii yposensv (oyenka «3») CTaBUTCA B TOM CJIydyae, €CJIA XOJ PEIICHHS
paBUJIBHBIN, HO: a) JIOMYIIeHa OJ{Ha TpyOas omubka U He 0oJjiee OJHOM HEerpyOoii;
0) momyiieHa oaHa rpyoast ommOka U He 0oJiee IBYX HEJOUETOB; B) JOMYIIEHBI TPH-
YeThIpe HErpyOble OIIMOKW MPU OTCYTCTBHUU HEIOYETOB; T') JOMYIICHO HE Ooiee
JBYX HETpyOBbIX OMIMOOK M TPEX HEIO0YETOB; J) MPU OTCYTCTBUH OIIMOOK, HO TpH
HaJIU4uK 6oJiee TpEX HeTO0UETOB.

Huskuti yposenv (oyenka «2») CTaBUTCA B TOM cllydae, KOTJia YHUCIO OITHOOK
NPEBOCXOJUT HOPMY, TPU KOTOPOW MOYKET OBITh BBICTABJICHA ITOJIOKUTEIIbHAS
OIICHKA.

Ipumeuanusi. 1. Ouenka «5» MOXET OBITh MOCTAaBJIEHA, HECMOTPS Ha
HaJIMYME OMHCKM WIM HeNo4€Ta, €ClU YYEHUK Jajl OPUTMHAIIBHOE peIleHue,
CBUJICTENIbCTBYIOIIEE O €ro  XOpOoIleM  MaTeMaTH4eCKOM  pa3BUTHH. 2.
[TonoxuTenbHast OlleHKa «3» MOXXET OBbITh BBICTaBJI€HA YUYEHHMKY, BBITIOJHUBIIEMY
paboTy HE MOJTHOCTHIO, €CJIM OH OE30IITMO0YHO BBIMOIHUI 00Jiee TTOJIOBUHBI 00BbEMa
BCEH pabOTHI.

3. OueHka KOMOMHUPOBAHHBIX MUCHbMEHHBIX PAa0OT 10 MaTeMATHKE.

[Tucemennass paboTra MO MaTeMaTHKE, MOJIeKalas OICHUBAHUIO, MOXKET
COCTOSITh W3 3a7a4 U MpUMEpoB (KoMOMHUpOBaHHas pabota). B »ToM cmyuae
npernojaBaTelb cHavaina Aa€T MPeABAPUTEIbHYIO OIICHKY Ka)XJIO0W 4acTH padoThI, a
3aTeM OOIIYI0, PYKOBOJICTBYSCH CIEIYIONIUM: a) €Clii 00€ 4acTH paOOThl OIICHEHBI
OJIMHAKOBO, TO 3Ta OIICHKA JOJKHA OBITh 0OIIEH I Bcell pabOoTHI B IIeI0M; 0) eciin
OIICHKU YacTeil pa3HsATCA Ha OJWH 0ajl, HAmpUMep, JaHBbI OLEHKU «5» U «4» uiu
«» 1 «3» 1 T. ., TO 32 paboOTy B IIEJIOM, KaK MPaBUJIO, CTABUTCSA HU3IIAA U3 JBYX
OIICHOK, HO TPH 5TOM YYHUTHIBACTCS 3HAYCHHE KaXKIO0M M3 yacTeil paboThHI; B)
HU3IIAsA W3 JIBYX J@HHBIX OIICHOK CTaBUTCS W B TOM CIlydae, €CIM OJIHA YacTh
paboThl oleHEeHa OamioM «5», a apyrags — OamioM «3», HO B 3TOM Cllydae
MPEToIaBaTeb MOXKET OIEHUTh TaKyl0 padoTy B 1eJIOM OamioM «4» Mpu yCIOBUH,
9TO OIIEHKa «5)» TMOCTaBJICHA 32 OCHOBHYIO YacTh pabOTHI; T) €CIU OJIHA W3 YacTen
paboThI OlIeHEHa 0ayioM «5» WK «4», a Ipyras — 0amioM «2», TO 3a BCIO paboTy
B IIEJIOM CTaBUTCA Oamn «2», HO TMpenojaBaTeib MOXET OIEHUTh BCIO paboTy
O6aymmoM «3» TpH YCJIOBHH, YTO BBICIIAs M3 JBYX JAHHBIX OICHOK IMOCTaBJCHA 3a
OCHOBHYIO 4acCTb PaOOTBHI.
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IIpumeuanne. OCHOBHOM cuuTaeTCs Ta 4acTb pabOThI, KOTOpas BKJIIOYAET
OonpmMii Mo 00BEMY WM HauOoyiee BaXKHBIM 10 3HAYEHUIO MaTepuan 1o
M3y4aeMbIM TEMaM IIPOTrPaMMBL.

4. OneHKa TeKyIMX NUCbMEHHBIX padoT

[Ipu oleHKe MOBCEIHEBHBIX OOyYaIOMIMX pPabOT MO MaTeMaTHKE YYHUTElb
PYKOBOACTBYETCS YKa3aHHbBIMM HOPMaMH OLICHOK, HO YYHUTBIBAET CTEIICHb
CaMOCTOSITEJIbHOCTH BBINOJIHEHUA pPA0OT ydYallUMHCS, a TaKXe TO, HACKOJIBKO
3aKpEIUIEH BHOBb M3y4aeMblid MaTEepHUall.

Obyuatowue nucvmeHnuvie padbomoel, BBHINOJHEHHBIC YYAIlUMHUCS BIOJHE
CaMOCTOSITEJIbHO C NPUMEHEHHEM PAHEE HM3YYEHHBIX U XOpPOUIO 3aKPEIUIEHHBIX
3HAHWUM, OLIEHUBAIOTCS TaK K€, KAaK U KOHTPOJIbHbIE paOOTHI.

Obyuatowue nucbmeHHble padomul, BHITIOJHEHHBIE BIIOJIHE CAMOCTOSITENBHO,
Ha TOJIBKO 4YTO H3YYEHHBIE W HEJOCTATOYHO 3aKpPEIUIEHHBIE MpaBUia, MOTYT
OLICHMBATHCS HA OJIUH Oayll BbIIIE, YEM KOHTPOJIbHBIE PaObOThI, HO OLIEHKA «5» U B
ATOM CITydae BBICTABIISIETCS TOJIBKO 32 O€3yKOPU3HEHHO BBITTOJIHEHHBIE PAOOTHI.

Ilucomennvie pabomvi, BBHIIOJIHEHHBIE B KJacce C MPeABAPUTEIbHBIM
paz00poM UX MOl PYKOBOJCTBOM YUHUTEIIs, OLEHUBAIOTCA HA OJUH Oail HIKE, YeM
ATO MPEIyCMOTPEHO HOPMaMU OLEHKH KOHTPOJBHBIX MHUCbMEHHBIX padoT. Ho
0e3yKOpU3HEHHO BBIMOJIHEHHAs! paboTa U B 3TOM CJIy4yae OLICHUBAETCS OasIoM «5».

Homawnue nucomerHble pabomul OLICHUBAIOTCS TaK ke, Kak KiaccHas padoTa
oOy4aromiero xapakrepa.

5. HopMBbI 0LIEHOK YCTHOI'O OTBETA:

Buicokuti yposens (oyenxa «5») BBICTaBISETCS, €CIIA YUAIIHIACS :

® [IOCNEJOBATENbHO, YETKO, CBSI3HO, OOOCHOBAaHHO W O€30LIMOOYHO H3JIAraeT
yueOHBIN MaTepua;

® JaeT OTBET B JIOTMYECKOMN MOCIEI0BATEIbHOCTH C UCIOJIb30BAHUEM IPHUHSATON
TEPMUHOJIOTUH;

® [I0Ka3bIBa€T MOHUMAHHE CYIIHOCTH PACCMaTPUBAEMBIX MOHSITUM, SIBICHUU U
3aKOHOMEPHOCTEM, TEOPHUIi, B3AUMOCBSI3€EH;

® yMEeT BBIJCHATHh [JIaBHOE, CAMOCTOSITEIbHO  NOATBEPXkAATh  OTBET
KOHKPETHBIMH pUMepamMu, haKTamu;

® CaMOCTOSITENIPHO aHAJIM3UPYET U 0000IIaeT TEOPETUUECKHUI MaTepua;

e CBOOOJHO YCTaHABJIMBAET MEXIPEIMETHBIE (HAa OCHOBE paHee MPHUOOPETEHHBIX
3HAHUMN) U BHYTPUIIPEAMETHBIE CBS3U;

® YBEpPEHHO M 0e30MMOO0YHO MPUMEHSET IOJyYeHHbIE 3HAHUA B PEIICHUU
HOBBIX, paHEE HE BCTPEUYABIIMXCS 3a/1a4;

® paIMOHAJIbHO HCHOJB3YET HAIJIAIHBIE IMOCOOMS, CIPAaBOYHBIE MAaTEPHAIIBL,
y4eOHMK, JOTMOJHUTENbHYIO JUTEpaTypy, NEPBOUCTOYHUKH; MPUMEHSIET
YIOPSIIOYEHHYIO CHCTEMY YCIOBHBIX O0O3HAUeHMH MpU BEACHUU 3aIHCei,
CONPOBOKIAIOIINX OTBET;

® uMeeT HeOOXOAMMBbIE HaBBIKM pabOThl C MPUOOpaMU, YEPTEKAMHU, CXEMaMH U
rpaduKamMu, COMyTCTBYIOIIUMH OTBETY;

® JIONyCKaeT B OTBETE HEJOYEThI, KOTOPBIE JIETKO HCHPABISAET IO TPEOOBAHMIO
YUUTEIA.
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llosviwennulil ypogens (oyenka «4») BBICTABISAETCS, €CIU yUalllUiCs:

MOKa3bIBaCT 3HAHUE BCETO M3YYEHHOTO YUYEeOHOTO MaTepuana;

JaeT B OCHOBHOM TPABUJILHBINA OTBET;

y4eOHBI Martepual U3JIaraeT B 000CHOBaHHOM JIOTUYECKOM
MOCTICIOBATEIBHOCTH C MPHUBEICHWEM KOHKPETHBIX MPHUMEPOB, MPH STOM
JOMyCKaeT OJHY Herpyoyioo OmuOKy uid He Oojiee JBYX HEJIOYETOB B
UCTIOJB30BAaHUH TEPMUHOJIOTUM Y4eOHOTO TpeaMeTa, KOTOphIE MOXKET
UCTIPAaBUTH CAaMOCTOSITENILHO;

aHaJTU3UpyeT U 0000111aeT TEOPETUUECKUN MaTepua;

COOJTFO/TaeT OCHOBHBIC MTPaBWIIa KYJIbTYPBl YCTHOU peyn;

NPUMEHSET YIOPSIOUYECHHYIO CHCTEMY YCIOBHBIX 00O3Hau€HWH TpU BEACHHUU
3anucei, COMPOBOXKIAIONINX OTBET.

ba3zoswiii yposens (oyenka «3), BHICTABISIETCSA, €CIIA YUAIIIHICS:

JIEMOHCTPUPYET YCBOEHHE OCHOBHOTO COJIEpKaHMsl y4yeOHOro marepuana,
uMeeT TpoOenbl, HEe MPEMSATCTBYIOIIME JaJbHEUIIEMY YCBOCHHUIO Y4eOHOTO
Marepuana;

NpPUMEHSIET TIOJyYEHHbIE 3HAHUA TMPU OTBET€ HA BOMNPOC, aHAIN3E
MPEJIOKEHHBIX CUTYyaluil 1o 00pasily; JOMyCKaeT OMUOKH B UCIIOJIH30BAHUHU
TEPMUHOJIOTUH YYEOHOTO TIPEAMETa;

MOKa3bIBA€T HEJOCTATOYHYIO C(QOPMUPOBAHHOCTH OT/ACIbHBIX 3HAHUU U
YMEHU;

BBIBOJIBI U 00OOIIEHUS] apryMEHTUPYeT cliabo, JOMyCKaeT B HHUX OIIMOKH;
3aTpyaHseTCs MpU aHajau3e U 00001eHn yueOHOro MaTepuana;

JNaeT HEMNOJIHbIE OTBEThl HA BONPOCHl YYUTENs WM BOCHPOU3BOIAUT
collepKaHHe paHee MPOYUTAHHOrO Y4eOHOro TeKcTa, ci1abo CBS3aHHOTO C
3aIaHHBIM BOIIPOCOM;

UCIIONIb3YeT HEYNOPSAJOUYCHHYIO CHCTEMY YCIOBHBIX OO0OO3HAa4eHHH mpu
BEJICHUH 3aIHUCEH, COMPOBOKAAIOIIUX OTBET.

Huskuii yposenv (oyemka «2») BBICTaBISIETCS, €CIIA Y4YallUWCS: HE PACKPBLI

OCHOBHOE COJIEpKaHUE Yy4eOHOro MaTepualia B Tpelesax IOCTaBICHHBIX
BOTIPOCOB; HE YMEET MPUMEHSATh UMEIOIINECS 3HAHUS K PEIICHUI0 KOHKPETHBIX
BOTIPOCOB W 3aJad IO 00pasily; MOMycKaeT B OTBeTe Ooiee ABYX TpyObIX
OIMMOOK, KOTOpPHIE HE MOXKET HCIPABUTh JaXe MPH MOMOIIM YYalUXCs U
YUUTETIS.

Jlomyckaercs  3a  MHUChbMEHHBIE  pabOThl  (KOHTPOJBHBIE  PabOTHI,

CaMOCTOATCIIBHBIC pa6OTI>I) BBIYUCIIATh OTMCTKY HCXOOA M3 IIPOLCHTA ITPAaBHUIIbHBIX

OTBETOB:

JIna yuawguxca 5-9 knaccoe
OueHka MpoueHTbI
OUEHKa «2» meHee 33%
OUEHKa «3» oT 34% po69%
OUEHKa «4» ot 70% po 84%
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OUEeHKa «5» o1 85% po 100%

JIna yuwawguxca 10-11 knaccos

OueHKa MpoueHTbl
OUEHKa «2» meHee 40%
OUEHKa «3» ot 41% po 69%
OUEeHKa «4» 70% po 89%
OoueHKa «5» 90% po 100%

6. HopMbI 0lIeHOK MAaTEMaTHYeCKOIr0 JUKTAHTA BHICTABIACTCS C YUYETOM YHCIIA
BEPHO PEIICHHBIX 3a/IaHUM:

Buicokuii yposens (oyenka «5»): 4MCiIO BEPHBIX OTBETOB -8.

Tlosviuennulii ypogeHs (oyenka «4»): 4UCI0 BEPHBIX OTBETOB - /.

ba3zoswiii yposens (oyenka «3»): 4UCIIO BEPHBIX OTBETOB-5,0.

Hus3zxuii yposens (oyenka «2»): 4uciao BEpHBIX OTBETOB MEHee 5.

7. HopMBbI O1LIEHOK TecTa:

Buvicokuit yposenw, oyenka «5»: uncio BepHbIix oTBETOB —0T 90 10 100%.
Tlosvluennolii yposens (oyenka «4»): 4UCIO BEPHBIX OTBETOB —OT 66 10 89%.
basoesviil yposens (oyenka «3»): 4uCao BEpHBIX OTBETOB -0T 5010 65%.

Husxuii yposens (oyenxa «2»): unciao BepHbIX 0TBeTOB MeHee 50%.

8. OunennBaHue pemeHHsi OJHOI 3aJayM, OJJHOT0 NMpHUMepa, OTBeTa HA OJAUH
BOIIPOC.

OT0 HEOoOXOIWMO, T. K. MPH YCTHOM OMNpPOCE IMOYTH BCErja MAeTcs OJMH
BOMPOC, Y JOCKH, Jla YaCTO U CaMOCTOSITENIbHO B KJIACCE YYallluecs PelIaloT OJHY
3amauy. K Tomy e yMeHue OlleHMBAaTh PeIlIeHHEe OJHOM 3a7auu 00JIer4aeT OleHKY
KOMIUIEKCHOTO 3aJIaHuS.

Pemenue 3aaum 0OBIYHO COCTOUT U3 HECKOIbKUX IMANOE.
a) OCMBICJICHHE YCJIOBHS U 1I€TU 33]1a4H;

0) BOBHMKHOBEHUE TUTAHA PEIICHUS;

B) OCYIIECTBJICHHE HAMEUEHHOTO TUIaHA;

T') IPOBEpKa MOTYYCHHOTO Pe3yibTaTa.

OnenuBas BBITIOJHEHHYIO pa0OTy, €CTECTBEHHO YYHUTBHIBATh PE3YJIbTAThI
JESTENHHOCTH YYaIlerocss Ha Ka)KJOM JTarle; MPaBWJIBHOCTh BBICKA3aHHOW HJICH,
IJIaHa PEIICHMs], a TaK e CTEMEeHb OCYIIECTBICHHS TOTO IJIaHA MPU BHICTABICHUU
OIICHKM HYXHO CYHMTATh pemalonmMu. T1.0., TPH OIEHKE peHIeHUus 3aJadu
HEOOXOIUMO YYUTHIBATh, HACKOJIBKO MPABUIILHO YYAIIMIACS MOHSII €€, BhICKa3al Ju
OH TIJIOJIOTBOPHYIO MJCI0 W KaK OCYIIECTBHJI HAMEUEHHBIM IJIAH PEIICHUs, KaKUe
HABBIKWA U YMEHUS TTOKA3aJl, KaKNe UCTIOIb30Bal 3HAHUS.

[Ipy ycTHOM OTBETE MO TEOPETUYECKOMY MAaTEpHANy PEIIAIONUM SBIISICTCS
YMEHHUE PacCyXIaTh, apryMEHTHUPOBATh, TPUMEHSITh paHee U3YUCHHBI MaTepHall B
JI0Ka3aTeIhCTBAX, BUJICTh CBSA3M MEXKIy MOHATHUSMH, & TaK K€ YMETh T'PaMOTHO U
CTPOWHO M3J1araTb CBOM MBICIIH.

IIpusedem npumep.

Y4eHuK pemraer 3agady, /i€ BAKHEUIIUM SIBIISIETCS COCTaBJICHUE CHUCTEMBI

ypaBHeHUU. Eciii OH MOJIy4usl CUCTEMY, HO HE JIOBEJ pElIEHUE O KOHIA, TO MOKHO
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BbICTaBUTH “4”. Ecnu ke OCHOBHasg 3ajaya COCTOMT B PELICHUU MOJYYEHHOU
CHCTEMBI, TO 3a €€ COCTAaBJICHUE MOXKHO BBICTaBUTH 3.

IIpumepHbIe HOPMBI OLIEHOK JIJIfl KJIACCOB C HEIOCTATOYHOH MaTeMaTHYeCKOil
MOATr0TOBJIEHHOCTHIO

OOyueHne wmaTeMaTHKE B TaKUX Kjaccax TMpecleayeT MOCTIKEHHUE psiaa
MEeIaroru4eCcKuXx LEeu:

e (OOmeoOpa3oBaTenbHbIX  (OBJIAJEHUE  ydYallUMHCS  BCeM  O0OBEMOM
MaTEMaTUYCCKUX 3HAHWUH, YMEHHHA, HABBIKOB, 3aJlaHHBIM (OOpa30BaTECIbLHBIMU
CTaHJapTaMu);

e BocnutatenbHbIX ((DOPMHUPOBAHHE BAKHEHWIINX HPABCTBCHHBIX Ka4eCTB,
TOTOBHOCTH K Tpyny); KoppeKIMOHHBIX (COBEpIICHCTBOBAHUE PAa3IMYHBIX
CTOPOH ICUXUKH IKOJbHUKA);

e PaszBuBaromux (pa3BUTHE JIOTUYECKUX YMEHUW MU MaATEMATUYECKOTO CTHIIS
mbiieHus1);  [Ipaktnuecknx — (hopMuUpoBaHME  YMEHHS  IPHUMCHSTH
MaTEMaTUYCCKUE 3HAHHUS B KOHKPETHBIX KU3HCHHBIX CHTYAIIHsX).

OTH 0COOEHHOCTH TEJAroruyecKkoro mpolecca B Kiaccax ¢ HEJOCTaTOYHOU
MaTEeMaTHYEeCKON MOATOTOBKOW TpeOYIOT — Hapsay C U3MEHEHUEM COJICPKAHUS U
OopraHu3anuyu OOy4eHHS — M KOPPEKTUPOBKHU OIEHOYHOU JEATETbHOCTH YUYUTEIIS.
Onenka B TakoM Kjacce B OOJbIIEH CTEMEHU JOJKHA OBITH IMOOIIPEHUEM IS
y4€HHKa, CTUMYJIOM JJIg €ro paboThl MO CaMOCOBEPIICHCTBOBAHUIO, a TAKXKE HaJl
JUKBHIALIUEH UMEIOIIUXCS po0OesioB MaTeMaTUYECKOM MOJITOTOBKE.
Meronuueckoe  0ObeIMHEHHME  yuuTelNell  MareMaTuku  00pa3oBaTEIbHOTO
yUpEXKICHUSI BIIpaBe MPUHATH JJIA TAKUX KJIACCOB Ooyiee MATKHE, MAISIINE HOPMbI
OILICHOK 32 MUChbMEHHBIE padOThI, B YaCTHOCTH, OTKA3aThCs OT I'pajlallii OMIHOOK.

Hampumep: «5» cTaBuTCs, €ciii BCe 3aJlaHusl BBHIMIOJHEHBI 0€3 OMMOOK WIIH
uMeroTcs 1-2 Hegodera; «4» - eciu JonyIieHbl 2-3 omuoku 1 2-3 Hegouera; «3» -
€CJIM JOIMYIIEHBI 4 OIUOKU U 4-5 HEA0UETOB; «2» - 4 OMMOKHU U 5-6 HEIOYECTOB.
Ilpumeuanue. 1. Ilpu oneHke KOHTPOJBHBIX paboT opdorpaduyeckue OMUOKU
OTMEUaIOTCsl, HO HE BIUAKT Ha oueHky. Opdorpadudeckas ommudOka B
MaTeMaTUYeCKOM TEPMHUHE SIBISETCA HEJO0YeTOM. 2. YUalumcs, HMEIOIUM
HapyIIEHUsT MOTOPHIKH, JIEBIIAM HE CHUXACTCS OIEHKAa 3a TOYEpPK M KaueCTBO
BBITIOJTHSIEMBIX TIOCTPOCHUI T€OMETPHUECKUX 0ObEKTOB

IIpome:kyTouHas aTTecTAIMS: MTOrOBasi OLIEHKA 32 TPUMECTP M 32 IoJl

1. OcHoBaHMeM IJi BBICTABIICHUS UTOTOBOW OIICHKH 3HAHWUU CIY)KAaT PE3yIbTaThI
HAOIIOJICHUI YYHUTEIS 3a TOBCEAHEBHONW pabOTON yUYEHHKOB, YCTHOTO OIIPOCa,
TEKYIIMX W HMTOTOBBIX KOHTPOJBHBIX pa0oT. OIHAKO MOCIEIHUM MPUIACTCS
HanOoJIbIIICE 3HAUCHHC.

2. Omenka 1O TeMe HE JODKHA BBIBOJUTHCS MEXAHMYECKHM KaK CpeIHee
apu(pMETHIECKOE TIPEIIISCTBYIONIUX OICHOK. Permaronum mpu ee onpenecHuu
cieayer cuuTaTh (HAKTUYECKYIO MOATOTOBKY OOydYaromierocss Mo BCEM
MOKA3aTelIsIM €T0 NEeITeILHOCTH KO BPEMEHH BBIBEICHHSI 3TON OIICHKH.
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3. TpumecTtpoBas OLEHKa SBIAETCS €IMHON M OTpakaeT B 0OOOLIEHHOM BHUJE BCE
CTOpPOHBI TMOATOTOBKHM yueHuKa. Ompeaensollee 3HaYE€HUE B 3TOM Cllydae
MMEIOT OLIEHKH 3a HauloJjiee BaKHbIE TEMBI, Ha U3yYE€HHE KOTOPHIX OTBOJIUIOCH
y4eOHOU MporpamMmoil OoJibllle BPEMEHU. DTa OIIEHKa HE MOXET ObITh, KakK
PAaBWIIO, MOJIOKUTEIBHON, €CIIM MMEETCs JlaXke OJIHA OTpHIaTeNibHas OLIEHKa
Opyu TEeMaTUYECKOM arrecTaluu. B 3TOoM ciyyae oOyyaeMblid JOJDKEH B
00s3aTENIbHOM MOPSIAKE J0Ka3aTh HaJU4YMe MUHUMAIbHBIX 3HAHWUWA, YMEHUU U
HaBBIKOB II0 JAHHOM TeMe IYTEM caa4yud II0 Hed 3a4€ra. YYuTelb BIpaBe
MOCTaBUTH TMOJOKUTEIBHYIO OIICHKY O TEME, 332 KOTOPYI0 Yy o0ydaeMoro Obliia
HEYJIOBJIETBOPUTEIbHASL OLIEHKA, €ClIM 00y4YaeMblil MpU BBHIOJIHEHUH UTOTOBOM
paboThl 3a TpUMECTp, TOJ BBINOJHWI 3ajJaHue(s) 1O JaHHOM Teme,
BKJIIOUEHHOE(BIE) B paldOTYy.

4. VtoroBasi OlLIEHKa 3a I'0Jl BBICTABJISIETCS HA OCHOBAHUU TPUMECTPOBBIX OLICHOK,
HO TaKXe C 00s3aTeNIbHbIM y4eToM (PaKTHUEeCKOTO YPOBHS 3HAHMI yYEHUKa Ha
KOHEI] Tofa.

8. YueOHO — MeTonn4YeCKHe U MAaTePHAJIbHO — TEXHUYECKOe ol0ecneyeHmne
o0pa3oBaTeILHOIO Mpouecca

o YYCOHUKH

o C. M. Hukonsckuii, M. K. Iloranos, H. H. PemetnukoB u np. Maremaruka:
anreOpa ¥ Hayajga MaTeMaTHYECKOTO aHallu3a, TeoMeTpusi. Airedpa U Havaiza
MaTeMaTHYeCKOTO aHanu3a (6a30BbId 1 yriayonéHHbIN ypoBHHN). 10 Kitacc;

o C. M. Hukonsckuii, M. K. Ilotanos, H. H. PemetnukoB u np. Maremaruka:
anreOpa ¥ Hayajga MaTeMaTHYECKOTO aHalln3a, TeoMeTpusi. Airedpa U Havaida
MaTeMaTHYeCKOTo aHanu3a (6a30BbId 1 yrayonéHHbIN ypoBHHU). 11 Kitacc;

o JMIAKTUYECKUE MATEPHUAIBI;

e TEMAaTHUYECKHE TECTHI;

e METOJMYECKHE PEKOMEHIAIUH.

Y4eOHMKHN COOTBETCTBYIOT denepabHOMY rOCYJapCTBEHHOMY
o0pa3oBaTeIbHOMY CTaHAAPTY CpeaHero (MoiHoro) obmiero ooOpa3oBanus. B
y4eOHUKaX CONEPXKHUTCS OOJBIIIOE KOJIMYECTBO OOpa3IoB pelieHus 3a7ad Mo BCEM
temaM. Kaxknpiii ydeOHUK 3aBepriaeTcsl pasfenoM «3alaHus IS TOBTOPECHHS,
COJIepKalllUM 3aJlaud, KakK JJIs TEKyIIero MOBTOPEHMS, TaK W MJid MOJTOTOBKU K
BBIITYCKHBIM M  KOHKYPCHBIM  3K3aMe€HaM, BKiIo4as B celdsd  3ajaHus,
npeanarapmuecs Ha EI'D nmocnenHux Jer.

JAupakTnyeckue MaTepHabl COACPKAT CAMOCTOSATENbHBIE U KOHTPOJIbHBIC
paboThl  Pa3IUYHBIX YPOBHEW CIIOXKHOCTH JUISI OCYLIECTBIICHHSI yUUTEIIEM
BApUATUBHOTO OOYyYEHHUs B 3aBUCMMOCTHU OT YYEOHOro IJIaHAa, COOTBETCTBYIOIIETO
YPOBHIO KJIacca, a TAKXKE UTOTOBBIM TECT JJIsl CAMOKOHTPOJISL B IBYX BapuaHTax. Ko
BCEM KOHTPOJIbHBIM pab0OTaM JJaHbI OTBETHI.
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TemaTuyeckne  TecThI CTPYNIHUPOBAHBI MO  TeMaM  y4eOHHKa WU
MpEACTaBIICHbl B HIECTH BapuaHTaX. [lo cBOell CTpYKType OHM BKJIIOYAIOT 3aJaHUs
IBYX BHUJOB: C KpPaTKUM OTBETOM U MOBBILIEHHOW CJOKHOCTH C Pa3BEPHYTHIM
OTBETOM. B KHUT€ NpUBEIEHBI KPUTEPUU OLIECHUBAHUS U OTBETHI.

B MeToauyeckux pekoMeHAAlUsIX IPUBEJICHbl YKa3aHHUs MO MPOBEICHUIO
YPOKOB M0 KaXXIOMY IIYHKTY YydeOHHKa, OpraHu3auuMyd ydeOHOTo Ipolecca,
MIPOBEJICHUIO CaMOCTOSITENIbHBIX W KOHTPOJBHBIX paboT, pa3padoTaHbl pelIeHUs
HamOoJiee TPYIHBIX 3a7a4 U3 y4eOHMKa, yKa3aHbl IYTH MPEOJIOJICHHUS] TUIUYHBIX
3aTPyIHEHUN y4allUXCsl, BOZHUKAIOUIUX MIPU U3YYEHUH OTACIbHBIX TEM.

Oco0ennoctu sunnun YMK:

e Marepua Ajis yriayOJeHHOT0 U3YYeHHs CIIelUaIbHO BBIEIEH, YTO CIOCOOCTBYET
opranuzauuu qudpepeHunpoBaHHOTO 00 yUEeHHUS;

o y4eOHMKHM HAIleJIEHbl Ha TMOATrOTOBKY YyYallUXcsl K TMOCTYIUICHHIO B BY3 U
00y4EeHUIO B HEM.

Ne ‘ HanmenoBanue ‘ Koanuaectso
Tabauubl U HATJISIIHBIE IOCOOMSI.

1. Kommnekt Tabnui no reomerpuu «Ilnanumerpus. MHOTOyroJIbHUKH» 10

2. KommiekT Tabmuir mo reometpun «Ilnmanumerpus. [psimbie. Yrasny 8

3. Kommnekt Tabnui no reomerpun «Ilnanumerpusi. TpeyroabHUKN 14

4. Kommnekt Tabnui no reomerpun «Crepeomerpusi. Bektopsl u 8
KOOPJIUHATHL.»

5. KommiekT Tabmuir mo reometpun «Ctepeomerpusi. Bzaumuoe 8
pacmosiokenue uryp.

6. KommekT Tabmuir mo reomerpun «CtepeoMeTpusi. Beraucienue 8
pacCTOSIHUM U YTIIOB)

7. KommiekT Tabmui mo reometpun «Ctepeomerpusi. Kpyribie Tenay 10

8. Kowmmnekt Tabnui no reomerpun «Ilnanumerpus. TpeyroapHUKN 6

9. KommiekT Tabmuir mo reometpun «CtepeoMerpust. Bzaumuoe 8
pacnoJjiokenue Guryp»

10. KommiekT Tabmuir mo reometpun «CtepeoMeTpus. MHOTOTpaHHUKH. 6
Kpyrisie Tena»

11. Crenn. @opMyIbl COKpaAIICHUs YMHOKCHHSL. 1

12. Crenp. CreneHb ¢ palluOHAIbHBIM MOKA3aTEJIEM. 1

13. Crenp. CBoiicTBa CTENEHH C PAlMOHAIBHBIM TMOKA3aTeNeM. 1

14. Crenn. KBagpatHoe ypaBHEeHHeE. 1

15. Crenp. Kopenb creneHu. 1

16. Crenp. [Ipu3Haku paBeHCTBA TPEYrOJIbHUKOB. 1

17. Creng. [Ipu3zHaku momgo6ust TpeyroJbHUKOB. 1

18. Crenyt. Tabnuna Ky60B HaTypaJIbHbIX YHCEIL. 1

19. Crenp. Tabnuia KBaJIpaToB HATYPaJIbHBIX YHUCEI. 1

20. Crenn. Brrmarommuecs gesareln MaTeMaTHKH. 1

MyJsibTHMeIMIiHOE IPOrPAMMHOE o0ecnedeHne

1. AnreOpa 7-9 (ceteBast Bepcusi) 1

2. WnTepakTuBHble muakatsl . ['papuxu Oynkuuit, [IporpammHo- 1
METOIMUECKUI KOMIUIEKC.

3. DVD. IlepBas Hayka 4enoBedecTBa . MaTEMaTUKA 1

4. DVD. Crepeomerpust u.1 10 xi1. 1

5. DVD. Crepeomerpust u.2 10 xi1. 1
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OTkpbiTasg MmaTeMatuka 2.6 Anredpa

OtkpslTas MaTemaTuka 2.6 [Inanumerpus

OrtkpslTas MaTemaThka 2.6 Ctepeomerpusi

OTkpeiTasg MaTematuka 2.6 Oyaximn u ['paduxu

AnreOpa u Hadana aHanm3a 11 kinace. Utoroas arrecrammst.

AnreOpa u Hadana aHanu3a 11 kinacc. Utorosast MareMatnka

Matremaruka 5-6 k1. (cereBasi BEpcHsi)

RRR kR R

MyabTuMeIHiiHOe 000py10BaHHE

=

WHTepakTuBHAs JOCKa.

|

N

IIpoexTop ¢ KpPEeIICHUEM.

|

w

IlepcoHanbHBI KOMIIBIOTED.

|

‘{epTemele HHCTPYMEHTDLI U MOJACJIN.

JInnelika knaccHas aepeBsiHHas [m

[{npKynb KIaCCHBINM MJIACTMACCOBBIN

Tpeyronbauk knaccHelil 30rpan

TpeyronbHUK KnaccHbIN 45rpan

Kommiext HHCTPYMCHTOB KJIACCHBIX C MAIrHUTHBIMU ACPKATCIIAMU.

Kommekt "Ocb koopauHat".

Mo nenp-anmukanus "HucmoBas npsmas'.

JlabopaTopHbIit HAOOP AJI U3TOTOBJICHUS MOJIETIEH IO MaTeMaTHKe.

QO N0~ WM

Ha6op mst mabopaTopHBIX paboT IO CTEPEOMETPHH.
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