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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JIUUYHOCTUA O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOT'O Kypca y4alllMecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTeMaTHIECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTapIledl IIKoJie Yydarluecs
MOJTy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKEe HU B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS HA TMPOTSHKEHHH JBYX JIET
oOyuyeHusi B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEeMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxkaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
VICIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaxXOXJIE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTBHI JUISI PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETAeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIMUMHAMU, HCCIEAOBaTh MOJy4YeHHbIe (DYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUSA, CHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi cojaepkaTeibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHUTyallui,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMATHKU Kak
HayKH, U UX aBTOpax.

CopepxarenpbHO-METOAUYECKasl TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE TUCUUILIMHBI B €IUHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VWHTEPHPETAUN NOJyYECHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJbIA
U3 pa3JeNoB IIPOrpaMMBbI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miiaHe Ha HW3ydeHHE Kypca anreOpbl M Hadal MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATBbHOM KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CuHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHble PYHKIINU.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC 1 HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKoOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOrpPEecCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuud HajJ MHOXecTBamu. Jmarpammsl Ounepa—BeHnHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHnbie u nensie yncina. [Ipu3Haku 1eIUMOCTH LENBIX YHCEL.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHne BBIPAKEHUM, COJEpKAIUX CTEMEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucteMbl U COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl U1 MUHUMYMbI QyHKiuu. HauOosbliee u HauMeHblee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. ['eomerpudecknii u  QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHne HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMmerpuyeckuid W (Qusmdeckuid cmbichn. Brruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUUA O0YYaIOIIEeTOCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIMAJIBHBIMA HWHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKON IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, paccyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBbIO (3/10pOBO€ NMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOIIOOUS; HMHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYEeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCIICICTBUU JUJIL OKPYKAIOLIEH Cpebl.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMOCTH JUIsl PA3BUTUS LMBWIW3ALMHU; OBJIAJACHUEM SI3BIKOM
MAaTEMATUKH W MAaTEMaTUYE€CKOW KYJIbTYpOM Kak CpEICTBOM MO3HAHUA MHUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHBIX Npoyeccos oobyuarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISATh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAY TMOHATUSIMH; (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIHCKAN WHCTPYMEHT IO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IICHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B PAa3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HAaJEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMBbI, pelIaeMoi 3aJ1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pPE3yJbTaThl  pPEIICHHUs  3aJayd,  JIKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXKIeHUs, 0OMEH MHEHU M,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUK.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHfI N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTU4YECKOM 3aga4du,



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IEIHM U YCJIOBHUSIM, OOBSICHATH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHICCKOTO aHATM3a»
Ha YpPOBHE CpPEIIHEro OOIIEro 0Opa30BaHUs JOJDKHO OOecreduBaTh JOCTHXKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmervyeckue — omepanud € palUMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopMa 3ammMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HATypaJbHOW CTEIEHHU;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJIBHOTO yIJla Yepe3 00paTHbIE TPUTOHOMETPHUECKHE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN W pelaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BemonusaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQXEHWA W  pellaTb OCHOBHBIE THINbI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKUUN A1 peLICHUS] YpaBHEHUI.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEHN NpU peuIeHUM 3a7ad U3 JPYTuX y4eOHBIX MPEIMETOB M PEaJbHOU
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOUIEH T€OMETPUUECKON MPOTPECCUM.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOKECTBO, OIIEPALIMU HAJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHHE,  Teopema, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJlbHOE, II€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKU JIEJIMMOCTH LIENBIX YKHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSAMU: JorapudM UYHCIA, NCCITHYHBIE W HATypalbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI II0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CHCTEMA JMHEMHBIX YPABHEHUN M €€ PEIICHME;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CHUTyallud Ha S3bIKE airedpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKMA OHKCTpeMyma (QYHKIMU, HauboJbIIee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUYECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IUIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAST (QYHKUHUS;, TPOU3BOAHAS (QYHKLNH;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKINNA, BBIYUCIISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO TPauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO JUISl HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U HUHTErpaji; MOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aa4d, B TOM YHUCIIC COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (uudposbie)
n/n NPOrpaMMmblI Bcero Kontporenvie  Ipaxrireckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHoxecTBa paliMOHAJIBHBIX U
1 JICHCTBUTEIIBHBIX yncen. PanmonaibHbie 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuuu U rpapuku. CTeneHsb ¢ 1elbM 5 0
HoKaszaresieM
3 Apudmerndeckuii KOpeHb N—0i CTETIeHN. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. TpUroHOMETpHUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5 0
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHOXECTBO, OTepaIuy Haj

MHOXkecTBaMu.[luarpammsl Ditiiepa-Benna.

BxonHas nuarHocTuka.

PammonansHabie ypcina.OObIKHOBEHHBIE U
ACCATUYHBIC I[pO6I/I, IIPOUCHTHI,
OECKOHEUHBIE MNEPUOAUICCKUC ,I[pO6I/I.

Apudmernueckue onepanum ¢
palMOHAIBHBIMH YHCIIAMH,
npeoOpa3oBaHue YUCIOBBIX BHIPAXKEHUH.

04.09.2023

05.09.2023

11.09.2023

[Ipumenenue apobeii u IPOLEHTOB IS
penIeHus NPUKIAaHbIX 33134 U3
Pa3IMYHBIX OTpaciell 3HAaHUW U peaJbHOU
KU3HHU.

12.09.2023

[Ipumenenue apobeii u NPOLEHTOB IS
penIeHus NPUKIAaHbIX 33134 U3
Pa3IMYHBIX OTpaciell 3HAaHUW U peaJbHOU
KU3HU

18.09.2023

HeiicTBuTenbHble yncia. PanimonaabHbIC U
HWppalvOHAIIbHBIC YHCTIA.
Apubdmerndeckre onepanuu ¢
JIECTBUTENbHBIMA YHCIIaMU

19.09.2023

25.09.2023




[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA

8
OKpYTJIEHUs, IPUKUIKA j/I OLIEHKa 96.09.2023
pe3yibTara BBIYUCICHUN
9 ToxecTBa U TOXKIECTBECHHBIE
npeoOpa3oBaHus 02.10.2023
10 %
paBHEHUE, KOPEHb YpaBHEHUs 03.10.2023
11 HepaBeHCTBO, perieHre HepaBeHCTBa
09.10.2023
12 M
€TOJ] UHTEPBAJIOB 10.10.2023
Pemienue nenbix U 1poOHO-paIIOHAIBHBIX
13 .
ypaBHEHU U HEPABEHCTB 16.10.2023
KonTponbhast padota no teme "MHoxecTBa
14 7 .
palMOHANBHBIX U AEHCTBUTEIbHBIX qncen" 17.10.2023
ParmonanbHble ypaBHEHHS U HEPAaBEHCTB
15 OyHKIUA, CTIOCOOBI 3aaHus (PYHKITHH.
B3aumHo oOpaTHble QyHKIIUN 23.10.2023
I'padpux pynkuuu. O6iacTb onpeaenaeHus u
1 i .H
6 MHOeCTBO 3HaueHui ¢pyHkmu. Hymn 94.10.2023
¢byaknuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA
17 ys .
€THbIC U HeU€THbIC (PYHKIIUH 07.11.2023
CTeleHs ¢ IeNbIM IToKa3aTeleM.
18 C
TleJIapTHaSI (dhopma 3anucu 13.11.2023
JeMCTBUTENILHOTO YHCTIa
19 Hcnons3zoBanne moaxoasiieii hopmbl
3aIUCHA NENUCTBUTEIBHBIX YMCEN IS 14.11.2023




PCIICHUA NPAKTHYCCKUX 3a/1a4 U
IpEACTaBICHUA JaHHBIX

20

21

22

CrenenHast GyHKIIUS C HATYPATBHBIM U
LeIbIM NoKa3areneM. E€ cBoiicTBa u
rpadux

Apudmernueckuii KOpeHb HATYpPaTbHOU
CTEIeHU

Apudmernueckuii KOpeHb HATYpPaTbHOU
CTEIEeHU

20.11.2023

21.11.2023

27.11.2023

23

24

25

CaoiicTBa apu(hMETHIECKOTO KOPHS
HaTypaJIbHOM CTENIECHU
CoiicTBa apu(MeTHYECKOro KOpHs
HaTypaJIbHOM CTENEeHU
CaoiicTBa apu(hMETHUIECKOTO KOPHS
HaTypaJIbHOM CTENEeHU

28.11.2023

04.12.2023

05.12.2023

26

27

28

JleiicTBusI ¢ apuMETUUECKUMU KOPHSIMU
N—0i1 CTeneHn

JlelicTBus ¢ apuMeTHUECKUMHI KOPHIMHU
N—0i1 CTENICHU
JleiicTBusl ¢ apuMETUUECKUMU KOPHSIMHU
N—0i1 CTeNICHU

11.12.2023

12.12.2023

18.12.2023

29

30

JleiicTBusl ¢ apuMETUUECKUMU KOPHSIMU
N—oi1 cTeneHn
JlelicTBus ¢ apu(METHUECKUMHU KOPHIMHU
N—0i1 CTeNICHU

19.12.2023

25.12.2023

31

Pemenue nppannoHanbHbIX YPaBHEHUN U
HEPABEHCTB

26.12.2023

32

Pemenue nppanyoHaabHbIX YPaBHEHUN U




HEPABEHCTB

09.01.2024

Pemenue nppanyoHanbHbIX YpaBHEHUH U

33 HEPABEHCTB 15.01.2024
34 Pemenue nppanyoHaabHbIX YpaBHEHUN U

HEPaBEHCTB 16.01.2024
35 Pemrenne nppanoOHaNbHBIX YPABHEHUN U

HEPaBEHCTB 22.01.2024
36 CoiicTBa 1 rpad K KOpHS N-Oi CTEeHH 93.01.2024
37 CoiicTBa 1 rpaduK KOpHS N-Oi CTENeHH 99.01.2024

KonTponbhas padota no teme
38 "ApudmeTrrnueckuii KOpeHb N—0i CTEeTIeHH.

WppatmonanbHble ypaBHEHUS U 30.01.2024

HepaBeHCTBA"
39 CuHyc, KOCUHYC ¥ TAHT€HC YUCIIOBOTO

aprymeHTa 05.02.2024
40 CuHyc, KOCHHYC ¥ TaHT'€HC YHCIIOBOTO

apryMeHra 06.02.2024
a1 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YKCIIOBOTO apryMeHTa 12.02.2024
42 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YUCJIOBOTO apryMEHTa 13.02.2024

Tpuronomerpuueckas OKpy>KHOCTb,
43 onpeieIeHuEe TPUTOHOMETPUUECKHUX

(pyIID{KiHﬁ ‘-II/ICJI(I:BOFO apryﬁeHTa 19.02.2024
44 Tpuronomerpuueckas OKpy>KHOCTb,

onpeieIeHue TPUTOHOMETPUUECKHUX 20.02.2024




(GYHKIMN 9UCIOBOTO apryMeHTa

45

46

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

OcHOBHbIE TPUTOHOMETpPUYECKHE (POPMYIIBI

26.02.2024

27.02.2024

47

OCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYITBI

04.03.2024

48

49

OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

[Ipeobpa3oBaHre TPUTOHOMETPUYECKUX
BBIPAYKEHU I

05.03.2024

11.03.2024

50

51

52

[IpeoOpazoBaHUe TPUTOHOMETPUICCKUX
BBIPAKCHUI

IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPA)KCHUI

IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

12.03.2024

18.03.2024

19.03.2024

53

54

55

[TpeobOpazoBaHre TPUTOHOMETPUUECKUX
BBIPA)KCHU I

Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI

Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI

01.04.2024

02.04.2024

08.04.2024

56

57

58

Pemrenne TpuroHoMeTpu4eCKUX ypaBHEHUN

Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI

Pemrenne TpuroHoMeTpu4eCKuX ypaBHEHUN

09.04.2024

15.04.2024




16.04.2024

59 Pemenne TpUroHOMETPUYECKUX ypaBHEHUI
P P P 22.04.2024
Kontponbnas padota nmo teme "dopmyiibr
60 TPUTOHOMETPHH. TPUTrOHOMETPUYECKUE
P pui- P P 23.04.2024
YpaBHEHHSI
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aAaHUS
61 [IOCJIEOBATEIBHOCTENH. MOHOTOHHEIE
06.05.2024
MOCJICIOBATEIIBHOCTH
Apudmernyaeckas 1 reoMeTpuIecKas
nporpeccuu. Mcnonp3oBaHue IPOTPECCUU
62
JUTS peIlIeHUs PeabHBIX 3a]1a4 07.05.2024
MPUKIIQJHOTO XapaKkTepa
BeckoneuHo yObIBaromasi reOMeTpUIecKast
63 nporpeccusi. CymMMma 0€CKOHEUHO
POTpecei. =¥ . 13.05.2024
yOBIBaroIIEei reOMETPUIECKOM POTPECCHH
64 dopmyIa CI0KHBIX IPOLEHTOB
14.05.2024
65 dopmyIa CI0KHBIX IPOLEHTOB
20.05.2024
O000111eH1E, CUCTEMATH3allMs 3HAHNAH 3a
66 Kypc aiareOpbl ¥ HadaJl MaTeMaTHIECKOTO
yp P 21.05.2024
ananmza 10 kiacca
67 HToroBasi KOHTpOJIbHASA paboTa
O0o001enue, cucTeMaTH3alusa 3HaHUH 3a
68 Kypc anre0pbl 1 Hadyal MaTeMaTH4eCKOro

againn3a 10 kimacca




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komsrun 10.M., TkaueBa M.B. u npyrue, AkunoHepHoe 001ECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Metonunueckue pekoMennanuu K yueouuky I1I. A. Anumosa,

0. M. Konsaruna, H. E. ®énoposont u ap.2023r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



Ipunoscenue
K paboueti npoepamme yiebrHoco Kypca "'«Anredpa u Hadajga MaTeMaTHIECKOTO aHaIu3a»"
ons ooyuarowuxcsa 10 xnaccos

CUCTEMA OINEHKH JOCTUXEHUSA INVNTAHUPYEMBIX PE3YJIBTATOB

Texkymuii KOHTPOJIb YpPOBHS OOYYEHHOCTH OCYLIECTBIISETCS YUYUTEIEM Ha KaKIOM
ypoke. JUIg 3TOro THUIa OLEHUBAHUS HCIOJB3YETCS ONPEACICHHOE 3a/JlaHhe Ha YCMOTPEHHE
YUUTEISL.

IIpomexyTOUHBIH KOHTPOJIb YPOBHS O0OYYEHHOCTH OCYUIECTBIIACTCSA YUUTEIEM HCXO.IS
U3 LIeJIed U 3a7]a4 U3yUEHHUs ONPENEIEHHON TEMbI B Pa3IMYHBIX (opMax.

TemaTnyecknii KOHTPOJb YpPOBHS OOYUYEHHOCTH OCYLIECTBISIETCA C IOMOUIBbIO
KOHTPOJIbHBIX PabOT MOCIIE 0 OKOHYAHUU U3YUYEHUS KaKIOU TEMBI.

HroroBpiii KOHTPOJIb (IPOMEKYTOUHASI ATTECTALMS) OCYIIECTBISIETCS B KOHIIE TOJa.
[Ipennaraemplie 3a/laHusd UMEIOT LENbIO 00ECEYUTh HEOOXOAUMBIM YpPOBEHb OOpaTHOW CBA3M
JUISL yYUTENs, a TakkKe HeOOXOIUMBI YpOBEHb MOTHUBALIMM JAJBHEHIIEr0 U3yUeHUs: anreopsbl
JUIS y4daluxcs, MOKa3blBas UM peasbHbIN YPOBEHb UX JOCTHKEHUHN U ONpeAessis NpoOieMHbIe
obJnacTu.

VY CnemHocTh OCBOEHHUSI MTPOTPAMMBI XapaKTEPU3YETCs] KAYECTBEHHOM OLEHKOW B KOHIIE
y4eOHOro rojia. YCHenrHocTb OCBOEHHUS YUEOHBIX MPOrpaMM OIpeAeIsieTcsl Mo NATHOaIbHOU
mIKajge oneHuBaHus: «5» (oTau4HO), «4» (Xopomo), «3» (yIOBIETBOPHUTEIBHO), «2»
(aeynoBiieTBopuTeNibHO). [IaTnbanipHas mkana B coorBeTcTBUH ¢ PI'OC cooTHOCHTCS ¢ 3-Ms
YPOBHSIMM  YCIEIIHOCTH  (HEOOXOAUMBII/0a30BbIi, MPOrPaMMHBIA ¥ MPOrpaMMHbBIN
noBbIIeHHbIN). [lepeBoa OTMETKH B MITUOAUIBHYIO MIKATY OCYLIECTBIISIETCS MO CIEayrouen
CXeMme:

KauvecTBoO YpoBeHb yCnemHocTn Ormerka
OCBOCHUS IPOrPAMMBI 1o 5-Tu 0a/ILHON HIKaJIe
91-100 % NOBBIIICHHBIN «5»
70-90 % IPOTPAMMHBIH «»
50- 69% HEOOXOMMBIi1/0a30BEIi «3»
menbie 50% HIDKE HEOOXOIMMOTIO «2»

Kpurepuu onenuBanus:
1. KpuTtepum onieHMBaHUS MUCbMEHHBIX PadoT.
3a nucbMeHHBIE PA0OTHI OLIEHKA BBIUUCIISETCA UCXO/ISI U3 TPOLIEHTA PABUIIBLHBIX OTBETOB:

Buasi pador KonTtpoabHubie TecToBbIe padoTHI
padoThI

OueHka «2» 49% u menee 59% u meHee

Ouenka «3» Ot 50% 1o 69% Ot 60% no 74%

Ouenka «4» Ot 70% 1o 90% Ot 75% no 94%




Ouenka «5» Ot 91% o 100% Ot 95% mo 100%

OTBeT OLICHUBACTCS OMMEmMKOU «5», €Clu:

e paboTa BBIMOJIHEHA MOJIHOCTHIO;

e BJIOTMYECKHUX PACCYKICHUSIX U OOOCHOBAHUM PEIICHUS HET MTPOOETIOB U OLINOO0K;

e B PEIICHUU HET MAaTEMAaTUUYECKUX OIIMOOK (BO3MOXHA OJIHA HETOYHOCTb,
ONKMCKA, KOTOpasi HE SIBJISIETCS CIEICTBUEM HE3HAHUS WJIM HETOHUMAaHUS
yueOHOro MaTepuasa).

Ommemka «4» CTaBUTCS B CIEAYIOIINX CIy4dasix:

e pa®oTa BBIIIOJHEHA MTOJHOCTHIO, HO 00OCHOBaHMS IIar0B PELICHUS] HEJOCTATOYHBI
(ecu ymMeHHEe 0OOCHOBBIBATH PACCYKACHHUS HE SIBJISITIOCH CIICIIUAIbHBIM O0bEKTOM
MIPOBEPKH);

e JIOMYIIEHBI OJIHA OIIMOKA WIIM €CTh JIBa — TPU HEAOUETA B BBIKJIAJIKAX, PUCYHKAX,
yepTekax uiu rpadukax (eciuv 3TU BUABI pabOT HE SIBISUIMCH CIIEIHATIbHBIM
00BEKTOM MPOBEPKH).

Ommemka «3» CTaBUTCS, SCIIH:

e JIOMYIIIEHO 00JIee OJTHOM OLIMOKHU WK 00Jiee IBYX — TPEX HEJOYETOB B BBIKJIAJIKAX,
yepTeKax

e wiu rpadukax, Ho oOyuaronuiics odagaeT 00s3aTeILHBIMU YMEHUSIMU T10
IIPOBEPSIEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIU:

JIOTYILEHbI CYIIECTBEHHbIE OIIMOKH, MOKa3aBIIMe, YTO 00yYaroUIUiica He o0nagaet
00s13aTeJIbHBIMU YMEHUSIMU 110 TAHHOW TEME B MOJIHOM Mepe.

Yuautenb MOXKET MOBBICUTH OTMETKY 3a OPHUTHHAIBHBIM OTBET HA BOIPOC WIIH
OPUTMHAILHOE pEIICHUE 3aJlaud, KOTOPBhIE CBHUJIETEIBCTBYIOT O BBICOKOM
MaTeMaTH4YeCKOM Pa3BUTHUM OOyYaloOIIerocs; 3a peuieHue 0oJiee CIOXKHOM 3amauu
WA OTBET Ha OoJiee CIOXHBII BONPOC, MOPEIJI0KEHHbIE O0ydaromeMycs

JOITOJIHUTCIIBHO ITIOCJIC BBIIIOJITHCHUS UM KaKuX-JIM0o ApPyTux BallaHI/Iﬁ.



2. Kputepun oeHKHM YCTHBIX Pa3BEPHYTHIX OTBETOB
OTBET OLICHUBAETCS OMMEMKOU «5», €CIIH YUYCHHUK:
* [IOJIHO PACKPBLI COJIEPKaHUE MaTepuala B o0beme,
MPEeAyCMOTPEHHOM MPOTrpaMMON U YUEOHUKOM;
e U3JIOKWJT MaTE€pUajl IPaMOTHBIM SI3bIKOM, TOYHO HUCIIOJIb3Y sl
MaTeMaTUYECKYIO0 TEPMUHOJIOTUIO U CUMBOJIMKY, B ONPEACIICHHOMN
JIOTUYECKOU MOCIIE/I0BATEIbHOCTH;
e [IPABUJILHO BBIMIOJHWII PUCYHKH, YEPTEKH, Tpa(UKH, COMyTCTBYIOIINE OTBETY;
e [I0Ka3aJl YMEHHE WLTIOCTPUPOBATH TEOPHUIO KOHKPETHBIMU NTPUMEPAMHU,
MIPUMEHSITh €€ B HOBOM CUTYyaIlUH IIPU BBIMOJIHEHUHU MPAKTUYECKOTO
3aJlaHUs;
 IPOJAEMOHCTPHUPOBAJI 3HAHUE TCOPHUU PAHEE U3YUEHHBIX
COITYTCTBYIOIIUX TeM, CHOPMUPOBAHHOCTH U YCTONYHUBOCTD
HCIIOJIb3YEMBIX IIPU OTBETE YMEHHUI U HABBIKOB;
e OTBEYAJ CaMOCTOSATENbHO, 0€3 HABOJAIIMX BOMPOCOB YUHUTEIIS;
e BOBMOJKHBI OJTHAa — JIB€ HETOYHOCTH MPU OCBEIIICHUE
BTOPOCTEIIEHHBIX BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPhIC YUCHUK
JIETKO UCTPaBWJI NOCIIE 3aMEYaHUsl YUUTES.

OTBeT OlICHUBACTCS omMmemKou «4», eclu

* YJIOBJICTBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OILIEHKY «5», HO TIPU 3TOM
MMeeT OJWH W3 HEJOCTaTKOB: B W3JI0KEHUU JONYLIEHbl HEOONbIINE
MpoOebl, HE UCKAa3UBIIEE MATEMATHUYECKOE COJIEPKAHUE OTBETA;

e IOMYIIEHBI OAUH — Ba HEJIOUETA IPU OCBEIIEHUH OCHOBHOTO

COJIEpKaHUs OTBETA, UCIIPABJIICHHBIE MMOCJIE 3aMEUYaHUs

YUHUTEIS;

e IOITYIIICHBI OIMMOKA MK O0Jiee NIBYX HEJOYETOB MIPU OCBEIICHUHN

BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BBIKJIAJKAX, JICTKO HUCIIPABJIICHHBIC ITOCJIC



3aMCUYaHUs YUUTCIIA.

Ommemka «3» CTaBUTCS B CIICOAYIOIHNX CIIydasiaX:

e HCIIOJIHO PACKPBITO COACPKAHHUC MaTCpualia (coz[epncaHHe HU3JI0KCHO
(I)paFMGHTapHO, HC BCCra HOCJ'IGIIOB&TGJII)HO), HO IIOKAa3aHO O6HI€€
ITIOHNMAaHHC BOIIpOCa W IPOACMOHCTPHUPOBAHBI YMCHUA, AOCTATOYHBIC IJIA
YCBOCHUA IIPOIrpaMMHOI'O MaTCpHalia,

e MMCJIINCh 3aTPYAHCHHA HIIM JOIIYIICHBI omubKu B OoInpcacjICHUN
MaTE€MaTUYECCKOM TCPMHUHOJIOIMH, YCPTCIKAX, BBIKIAAKAX, HCIIPABJICHHBIC
IMTOCJIC HECKOJIbKHUX HABOJAMINX BOIIPOCOB YUHUTCIIA,

e YYCHHUK HC CIIPaBHJICA C IIPHUMCHCHHCM TCOPHHU B HOBOU CHUTyalluu IIpHU
BBIITOJIHCHHUHN IMPAKTHYICCKOTO 3adaHusd, HO BBIITOJIHUJI 3aaHuA
00s13aTeJILHOTO YPOBH:A CIIOKHOCTH I10 I[aHHOﬁ TCMC,

o [IpH JOCTaTOYHOM 3HaHHUHU TCOPETUUCCKOTI'O Marcpuaia

BBIAIBJICHA  HCOOCTATOYHAasA C(bOpMHpOBaHHOCTI) OCHOBHBIX

YMGHI/Iﬁ U HAaBBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOIINX CIy4dasx:

eHE PACKPHITO OCHOBHOE COJIEp)KaHHWE y4eOHOTO MaTepuana;

e 00HApPY)KEHO HE3HAHWE YYEHUKOM OOJbIIeH WM HamOoJiee BaKHOM YacTu
y4eOHOTO MaTepHana;

e IOMYIIICHB OIMMOKHW B ONPEACICHUMU TIOHATHH, TPH HCIOJH30BAHUU
MaTeMaTUYE€CKOM TEPMUHOJIOTHH, B PUCYHKAX, YepTekax WM rpadukax, B
BBIKJIQJIKaX, KOTOPBIC HE HCIPABICHBI TMOCJIE HECKOJBbKHX HaBOJISIIITNX

BOITPOCOB YUHUTCIIA.

Ormerka 3a IIpoMeXyTOUHYHO aTTECTallMI0 BBICTABISAETCS B COOTBETCTBUU C
KpUTEPUSIMH, U3JI0’KEHHBIMU BBIIIE B 3aBUCUMOCTU OT popmbl [IpomexyTounoil arrecramuu, ¢
yueroMm crieurpuxany KoHTpoapHO-U3MEPUTENBHOTO MaTepuaia.

['omoBast oTMeTKa M0 MpPEAMETY BBICTABIIAETCS KaK CpelHee apu(pMeTHYecKoe OTMETOK
[0 4YeTBEpPTAM (IOJYroAusM) M OTMETKM 3a IPOMEXKYTOUHYIO aTTECTALMIO IO IpaBUIIaM
MaTEMaTHYeCKOro OKPYIJIEHHWS MpU YCIOBUHU IMOJIy4E€HUS OOYYarOIIMMHCS TMOJOKUTEIbHON
OTMETKHM 32 IIPOMEXKYTOUHYK arrectanuro. [Ipm HeEyJqoOBIETBOPHUTENBPHONM OTMETKH 3a



MIPOMEXYTOUHYIO aTTECTAIlMI0 HE MOXET ObITh BBICTABIICHA IMOJIOXKHUTENbHAs T0JI0Basi OTMETKA
o yueOHomy mpenmety. [Ipu yoBieTBOpUTEIbHON OTMETKE 32 MPOMEXKYTOUHYIO aTTECTAIHI0
HE MOKET ObITh BHICTABJIICHA HEYIOBICTBOPUTEIbHAS OTMETKA 32 YICOHBIH IO/,

T'PA®UK KOHTPOJIbHBIX MEPOIIPUATHUI

KonTpoabsHoe meponpusitue Tun Cpoxu nposenenunsi | Kiaccnl
KOHTPOJIf
IIpoBepka nomaiHero 3aJaHus TEKYIIHI €XKEYypOUYHO 10
MareMaTuyeckuii TUKTaHT TEMaTUYECKUH | Mo uroram 10

IMPOXOKACHUS TCMbI

KoHTtponbHas pabora 1o TEMaTUYECKUH | 0 UToram 10
MPONUJEHHON TEME MPOXOXKICHUS pa3feia
IIpomexxyTouHas arrecTanus B HUTOTOBBIN anpesb-Man 10

dhopme KOHTPOIBHOU paboThI







