MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

AIMHHHCTPaUus ropojackoro okpyra ""I'opoa Boskcek"

MyunununaabHoe yupexaenue "Oraen oopazosanus' agmuaucrpanuu 'O

PACCMOTPEHO

Ha nIeJarorudycCKoM
COBCTC

IIpoToxon Ne 1

ot «31» aBrycra 2023 r.

"T'opoa Boskek"

MOY "o C)ym1"

COI''TACOBAHO

3aMecTUuTENb JUPEKTOpa
no YBP

A2L
7

¥ R L~ 7 '
H.A ITeuynoBa 20, Kypasiesa
ot «31» aBrycra 2023 r. ITpuka3 Ne3108003 o/n

oT «31» aBrycra 2023 r.

PABOYASA ITPOTPAMMA

(ID 3926099)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOr0 aHAJIM3a.

ba3oBblii ypoBeHb»

it ooyuaromuxcs 10-12 kmaccos

BoJuxek 2023



MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «AnreOpa U Havajga MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —12 xmaccoB paspaborana Ha
ocHOBe DeiepaIbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPENABABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAAHULMA POCCHICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIIETCHIIUSIMHA, COCTABIIIOIIMMH OCHOBY IS CAMOPA3BUTHsI M HEMPEPHIBHOTO
o0pa3oBaHMsl, IETTOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHUSA JTUUYHOCTH 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 OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs 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 yd4alllhuecs OBJAJEBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOM
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 TEHACHIMA HSKOHOMHKA H OOIIECTBEHHOM JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHajdn3a B CTapiield IIKOJE ydJalluecs
MOJYy4YalOT HOBBIM ONBIT pEIICHUS MNPUKIAAHBIX 3a7ad, CaMOCTOSTEIbHOIO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX 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, IIPOAOJKUATEIIHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

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

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» 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 MPOTSHKEHUH JBYX JIET
oOyuyeHusi B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTHYECKUX JAUCLUIUIMH: ajnreOpa, TPUTrOHOMETPHsI, MATEMaTUYECKUI aHaJIN3,
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, IMOJyYEHHbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(GbopMHpOBaHKE HABBIKOB MCIOJB30BAHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBINOJHATh JEUCTBUS C HHUMHM, JelaTh INPUKUIKY, OLIEHUBATH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUsS M HEPABEHCTBA» PEANU3YETCS HA TMPOTSHKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIINX 3HadeHud Qyukuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHBIE WHCTPYMEHTBI JIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETACTCs C APYTUMHU JIMHUSIMU KypCa, MIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEAIBHON XU3HHU TECHO CBSA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Tol coJep)KaTebHON JIMHUM HaIEJIeH Ha Pa3BUTHE YMEHUUN
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIUU, UCTIOJIH30BAHUIO aHAJIOTHH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpapuku (YHKIUNA, OMpeAensTh HUX HauOOJbIINEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsI TpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMATIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pAaclo3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprxarenbHO-MeTOANYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIEHA  JJEMEHTaM TEOPUM  MHOXKECTB. T€OpEeTUKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOXXHOCTb IIKOJIBHUKY ITOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAHBI
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 IIPOrpaMMBbIl, IOCKOJIBKY BECh MaTepuail Kypca HIMPOKO MCIIONb3YeTCs
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCT, O (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM ruraHe Ha HW3ydeHHE Kypca anreOpbl M Hadajl MaTeMaTHYEeCKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kimacce u 2 4aca B
Henento B 11 knacce, 1 yac B Henento B 12 kiacce. Beero 3a nBa rona oOydeHus
— 170 4gacos.

VYyamuecs 10-12 kimaccoB oOydaroTcs o 3a09HOM popme 00ydIeHUS.



COJEPKXAHUE YYEBHOI'O KYPCA
10-12 KJIACChI

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHUS MPUKIAAHBIX 3a/a4 U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABUJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BBIYACICHHN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJbHOW  creneHd.  JleiicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUH. OcCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

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



Tpuronomerpuueckass OKPY>KHOCTb, OIPEJAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

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

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

Yucsia ¥ BbIYMCICHUS

HarypanbHbie u niensle yncia. [IpusHaku 1eIMMOCTH LENbIX YUCEl.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JleciTuuHbIE U HATYypPATIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
IIOKA3aTEeJIEM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YypABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CucTeMbl M1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHNUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DyHKIUHN U TPAPUKHU

Oyuknus.  [lepuonunueckne  ¢ynkuuu. [IpomMexyTkKu  MOHOTOHHOCTH
byHkuy. MakcumMyMbl U1 MUHUMYMbI ¢GyHKiuu. HauOosbliee M HauMeHbIlee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[TokazarenbHast u gorapupmuyeckas GyHKIUN, UX CBOWCTBA U TpaUKH.

Ncnons3oBanue rpadukoB GyHKIUN I pelIeHUs YpaBHEHUN M JIMHEHHBIX
CUCTEM.



Hcnons3oBanne rpadukoB (yHKUUNA Ui HCCIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomeTpudeckuii W (QU3HUECKUNH  CMBICI
IIPOU3BOTHOMN.

[TpousBogHble  3neMeHTapHbIX  QyHKiuil.  Dopmynbl  HaXOXAECHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHIA.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HanOobIIero 1 HaMMEHbIIEro 3HayeHus1 GyHKLIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIIY4dIlEero peLICHUs B
IPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid M (usmyeckuid cmbicia. Beruucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.

IHIJTAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydebHoro mpenmera «Marematnka» JODKHO 00€CIeunBaTh
JIOCTHKEHHUE Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus CAEAYIOMMNX JTUIHOCTHBIX,
METaIpPEeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS MPOTPAaMMBI y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCS:

['paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUU O0YJAIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4Yj€Ha POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SBICHUH,
IpoLelyp TpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aUMOJICHCTBOBATh C COUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

[TaTproTHyECKOE BOCIUTAHUE:

c(hOPMHPOBAHHOCTHIO POCCHICKON TPaKTaHCKOW UICHTUYHOCTH, YBAKCHUS K
MPOLJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTEMaTUYECKOW IIKOJIbI,



K HCIIOJB30BAHUIO 3THX JOCTIDKEHWUW B JPYTHX HayKax, TEXHOJOTHUAX, cdepax
AKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HAHUEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja;
c(hOPMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYyIIETO.

ODCTETUYCCKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOUICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHN, paCCyXICHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUYECKUM ACIIEKTAM Pa3JIMYHBIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO YMEHHS TPHUMEHSATh MaTeMaTHUYCCKHE 3HAHUA B
HHTEpecax 30poBoro u 6e3omacHoro odpasa KM3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (3/10pOBOE€ MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U

OT/bIXa, peryJspHas busnueckas aAKTUBHOCTb); (du3HYecKoro
COBEPILICHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BoCIMTaHUE:

TOTOBHOCTBIO K TPY/Zy, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOUS; UHTEPECOM K
pa3nmuuHbiM  cepam  TPOPECCUOHAIBHOW  JIEITEIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymeit mpodeccudn W pealn30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEM JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(hOPMHPOBAHHOCTHIO HIKOJOTUYECKON KYyIbTYpbl, MOHWMAHHUEM BIUSHUS
COLMAIBHO-?)KOHOMHYECKHUX TMPOLIECCOB HA COCTOSIHUE MPUPOAHON M COUMATBHOM
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO XapakTepa HJKOJOTHYECKUX MpoOJieMm;
OpHUEHTAIIMEN HA NMPUMEHEHUWE MATEMAaTHYECKUX 3HAHWUW [JId pElICHUs 3a7ay B
0o0JaCTH OKpYXKAroIel Ccpeapl, ITUTAaHUPOBAHUSI TIOCTYNKOB ¥ OIEHKH WX
BO3MOYKHBIX ITOCIIEJICTBUU JIJISL OKPY’KAIOLIEN CPEIBI.

[{eHHOCTH HAYYHOTO MTO3HAHMUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTeMaTHYeCKONM HayKM Kak c(epbl 4YeIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pPa3BUTUS M 3HAYUMOCTH I Pa3BUTHUS IUBWIM3ALUH, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJNbTYypOM KakK CpPEACTBOM IIO3HAHUS MUPA;



TOTOBHOCTBIO OCYIICCTBIIAATL IPOCKTHYHO MW HCCICAOBATCIBLCKYIO ICATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusaMu, YHUBEPCANbHbIMU PE2YIAMUSHBIMU OCUCTNEUAMU.

1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — 0becnequgarom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYJCcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUXx,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBrle 1ormueckue AeUCTBU:

e BBIBIITh U XapaKTEPHU30BaTh CYUIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATUN, OTHOIICHUN MEXIAYy MOHATUSAMU;, (POPMYIUPOBATH
ONpENENICHUs]  MOHATUM; YCTaHABIMBAaTh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(PUKaluy, OCHOBAaHUSA JUIsl OOOOLIEHUST M CpPAaBHEHHS, KPUTEPUU
MPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  NPeoOpPa3OBBIBATh  CYKJICHUS:
yTBEpAUTENIbHbIE W OTpULIATENIbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIBISITH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (aKkTax, AAHHBIX, HAOMIOACHUSX W YTBEPKACHUSX;
npejiaratb ~ KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEN U
IIPOTUBOPEUHNIL;

e Ji€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKIAEHUN (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IBI;

e BbIOMpaTh CcHOCOO pemeHuss yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BapUAaHTOB pelUIeHMs, BbIOMpaTh Haubosiee NOAXOMAMMNA C y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrie uccienoBaTenbCKue IeCTBHUS:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOJIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;



MPOBOAUTH CaMOCTOSITEIIbHO CILJITAaHUPOBAHHBIN AKCHEPUMEHT,
UCCJEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
00BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

CaMOCTOATENHLHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJBI 1O Pe3yJbTaTaM
MPOBENEHHOTO HAOJIONEHHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE DPa3BUTHE IIPOIECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmarnmei:

2)

BBISIBIIATH J1e(PUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U AJIA PELICHUS 3a1a4H;
BbIOMpaTh  MHPOpPMALMI0 W3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;
CTPYKTYPHUPOBATh UH(POpPMALIKIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;
OLICHMBATh HaAEKHOCTD uH(popMaluu o CaMOCTOSATEJIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie  KoMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CPOPMUPOBAHHOCT COUUATILHBIX HABBIKOS 00YUAIOUWUXCAL.
OO0wieHue:

BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U IEJIIMA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJIy pelIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

B X0J1€ 0OCY>KJIEHUS 3a/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYK/1aeMOM TEMBI,
poOJIeMBI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pEIICHUS; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYaCTHHKOB JHaiora, 0OHapY)KHWBaTh Pa3IMuyie W CXOJICTBO ITO3HIIMHA;, B
KOPPEKTHOU popMe HhopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,
NPEACTAaBIATh  pPE3yJbTaThl  pPEMICHHUS  3a7Ja4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS ¢ YI€TOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayAuTOPHH.

CoTpyaHUYECTBO:

IIOHMMATb W MCHOJb30BATh  IPEUMYyLIECTBA  KOMAHIHOM U
WHAMBHUIYAIbHON pabOThI MPHU pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOM JEATEIBbHOCTH, IUIAHUPOBATh OPraHU3ALUI0 COBMECTHOM



paboThl, pacrpenesTh BUAbI padoT, JOrOBapUBATHCS, 00CYKIaTh MPOIECC
U pe3ysbTatT paboThl; 0000maTh MHEHUS HECKOJIBKHX JIFOJICH;

e y4YacCTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYXIeHUsI, 0OOMEH MHEHHUIA,
«MO3TOBbIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUS C JPYTMMU UJIE€HAMU KOMAaH/IbI;
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vnusepcanvnvie  pezynamueHvie Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranuzanusi:

COCTABJISITh IJIaH, aITOPUTM PELICHHS 33a/1a4¥, BBIOMPATH CIIOCOO PEIICHHUS C
Y4E€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PELICHUN ¢ YYETOM HOBOW MH(pOpMaIUK.

CaMOKOHTPOJIb:

e BIJIAJICTh HAaBbIKAMU TIO3HABATEIBHON pe(dIeKCHH KaK OCO3HAHMS
COBEPILIAEMBIX JEHUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3ynbTaTa pelleHUss MaTeMaTHYECKON 3a/1a4u;

e TMpPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU pELICHUHU
3a/layd, BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCJIOBUIM, OOBSCHSITH
IPUYHHBl JTOCTHKEHUS WIM HEJOCTHXKEHHSI PE3YNbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayaima MaTeMaTHUYECKOTO aHAIIA3a)
Ha YPOBHE CPEIHEro 0O0IIero oOpa3oBaHUs JOKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10-12 KJIACCBbI

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATUSIMH: PAIMOHATIBHOE W JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

Bemonusate  apudmernyeckue — omepanud € palMOHAIbHBIMU U
JNEHUCTBUTEIbHBIMU YHCIIAMHU.

BeimonHaTe npuOaMkEHHBIE BBIYMCIIEHUS, UCIIOJB3YS IIpaBUila OKPYIJIEHHUS,
JeNaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BIYMCIICHHUMN.



OmnepupoBaTh MOHATHUAMHU: CTEMEHb C IIEJBIM IOKa3aTejeM; CTaHIapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HaTypalbHOW CTENCHH,
UCIIOJIB30BaTh MOAXOIANTYI0 (OPMY 3alMCH JEHCTBUTEIBHBIX YUCEI ISl PeIICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO YIIIA;
UCIIOJIb30BAaTh 3aIMCh MTPOM3BOJIBHOTO yIiia 4epe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHATHUSAMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJIOE,
panoHaIbHOE, UPPALlMOHAIIBHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHUE;

BreimonusaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN W pemIaTh
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BoinonHsaTh mpeoOpa3oBaHus IENbIX, PAIMOHAIBHBIX U HPPAlMOHATBHBIX
BRIDOKCHWA W  peIIaTb OCHOBHBIC THIBI  IENBIX, PANHOHAIBHBIX U
UppaIMOHATIFHBIX YPAaBHEHHU U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA JJISl PEIICHUS MaTeMaTUYECKUX 3ajad
U 3aJ1a4 U3 Pa3IMYHbIX 00J1aCTe HAYKH U PeaTbHOM KU3HH.

MonenupoBaTh pealibHbIE CHUTyallid Ha S3bIKE airedpbl, COCTABISAThH
BBIpQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOphi.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMH: (PYHKIHSA, CIIOCOOBI 3amaHusi (QYHKIIMH, 00JIacTh
OTIpEJICICHUs] M MHOXKECTBO 3HauYeHW (PyHKIuU, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUSAMU: YETHOCTh W HEYETHOCTh (DYHKIHMM, HYIH
GyHKIUU, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduky GyHKIMMA 715 pelieHUsT ypaBHEHUH.

Crpouthb M uuTaTh rpaduKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (DPYHKIIUH,
CTETICHHOH (PYHKIIMH C TIEJIBIM TTOKa3aTeeM.

Hcnons3oBaTh rpadukd (QyHKIME IS UCCIEIOBAHMUS IPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH, BBIpaXaTh (HOpMYJIaMU 3aBUCUMOCTH MEXK]Ty BEJTMUUHAMH.

Hauajia maTeMaTH4eCcKOro aHajmu3a

OnepupoBaTh TOHATHUAMH: TOCIEAOBATEIBHOCTh, apuUpMeTHIeCKas |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUAMH: OECKOHEUHO YOBIBaOIIasi TeOMEeTpUYecKas
nporpeccusi, cyMmma 0€CKOHEYHO yOBbIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

3aiaBaTh NOCIEI0BATENIbHOCTH PA3IMYHBIMU CITIOCOOAMHU.



Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUM I PELLECHHUS
peanpHbIX 3a7a4 IPUKIATHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSMU: MHOXKECTBO, OIIEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Uil ONMCaHUs
peaNbHBIX NPOLECCOB W SABJICHHUN, MPU PELICHUH 33Jad U3 JPYTrux ydeOHBIX
IIPEAMETOB.

OnepupoBaTtb  NOHATUSAMH: OIIpEJCJICHNE,  Teopema, CIIEICTBHE,
JI0KAa3aTeJIbCTBO.

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MNOHATHUSAMH: HATypAIbHOE, LEJNOE YHCIO; HCHOJIb30BAThH
IIPU3HAKH JIEJIMMOCTH LENBIX YUCEN, PA3JI0KEHUE YMCIIa HA MPOCTHIE MHOKUATEIN
JUIS PELICHUS 3a/1a4.

OnepupoBaTth MOHATUEM: CTEIIEHD C PALMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMU: JOrapu(p™M YHCA, ECATUYHBIE U HATypajbHbIE
JorapuMsl.

YpaBHeHHS U HEPABEHCTBA

[TpumensaTs cBoOMcTBa CTemeHM Ui NpeoOpa3oBaHUSl  BBIPAXKECHUI;
ONEPUPOBATH TMOHATUSAMM: IIOKA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; pEIIAaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHU U HEPABEHCTB.

BoInonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX  JOrapu@Mmsl;
ONEpUPOBATh MOHATUSAMU: JIOTapUPMHUUECKOE YpaBHEHUE U HEPAaBEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JJOTrapu(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

Haxoaute pemienus mpocTeNnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPaBHEHHU U €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a1ad.

Haxoaute peuieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKe alreOpbl, COCTABIATH
BBIPDAKEHUS, YPaBHECHMUS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
MCCJIEI0BATh MOCTPOSHHBIE MOJIETH C UCIOJIB30BAHUEM armapara ajareOpsi.

DYyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUAMM: TEpUOAMYECKass  (QYHKUUSA, TMPOMEKYTKU
MOHOTOHHOCTH (YHKIIMM, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha TPOMEXKYTKE; HCIOIb30BATh WX IS
uccienoBanus GyHKITUH, 3aJaHHON TpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapuKd MOKa3aTENbHOM, JIOTapUPMUUECKOU U
TPUTOHOMETPUUECKUX (DYHKIUHI; N300paxaTh UX Ha KOOPAWHATHOM IIOCKOCTU U
VCIIOJIB30BATh JJIs PELICHUS] YPABHEHUI U HEPABEHCTB.



N306paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpapuKy JTUHEHHBIX YpaBHEHHI
Y UCIIOJIB30BAaTh UX JUISl PEIIEHUS] CUCTEMBI JINHEUHBIX YPABHEHUU.

Hcnonp3oBaTh rpaduku (QyHKIUN IS HWCCICIOBAHUS MPOIECCOB M
3aBHCHUMOCTEN U3 IPYrUX y4eOHBIX TUCHUIUINH.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

OmnepupoBaTh MOHSATUSIMHU: HENMPEPBIBHAST (PYHKIIHS; TPOU3BOAHAS (YHKIUH;
UCIIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKUI CMBICI MPOU3BOIHOM TSl PEeIICHUS
3a1ay.

HaxoauTs npon3BOoAHbBIE 2JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCIIATH IPOU3BOHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, TPUMEHSATh PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO I'Ppa(HUKOB.

Hcronb30BaTh MPOU3BOAHYIO Ul HAXOXKICHHS HAWIYYIIErO PELICHUS B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh MOHATHSMHU: TEpBOOOpa3HAasi W  HUHTErpall; MOHHUMATH
F€OMETPUYECKUIA U (PU3NYECKUN CMBICI UHTErpaia.

Haxonute nepBooOpa3Hbie 3J€MEHTApHBIX (DYHKIMI; BBIYUCISITH MHTErpaj
o ¢popmyne HeroTona—JIelOHuma.

Pemate npukiiagHeie 3a1auv, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOTO U
(bu3MYecKoro xapakrepa, CpeJICTBaMi MAaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHokecTBa pallMOHAJIBHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalimoHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUrOHOMETpHUU. T pUroHOMEeTpUUECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Hpakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1
YpaBHEHHsI 1 HEPAaBEHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduxu. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHne npou3BOgHON 24 1
WuTerpan u ero npuMeHeHus
6 [ToBTOpeHue
OBIIEE KOJIMYECTBO YACOB 68 3 0




12 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE

Ne (undposbie)

HaumeHoBaHue pa3aesioB M TeM POrPaMMBbI Konrpoasusie IIpakrudeckue
n/n Bcero o0pa3oBaTe/ibHbIE

padoTshI padoTsbI
pecypchbl

Cuctembl ypaBHEHUT 12 1

HatypanbHble u nenbie yncia 6

[ToBTOpenue, 060061IeHNE, CUCTeMaTH3aIUs 16 5

3HAHUU

OBUIEE KOJIMYECTBO YACOB 34 3




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHOKECTBO, OTIepaIluy HaJl
MHO>KeCTBaMU. J[narpaMMel
Ditnepa—Benna

ParponansHbIe Ynca.
OOBIKHOBEHHBIE U J€CATUYHBIE
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MePUOIUUECKHIE IPOOH

Apudmernueckue onepanum ¢
palOHaIbHBIMU YHACIAMU,
npeoOpa30BaHus YUCIOBBIX
BBIPAKECHUI

[Ipumenenue npobeit u
MIPOLIEHTOB JUISl PELIECHUS
MPUKJIAIHBIX 33]1a4 U3
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U
peanbHON KU3HU

[Tpumenenue apobeit u
IIPOLICHTOB JUISl PELLICHUS
IIPUKJIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpACIIEd 3HAHUN U
peanbHOU KU3HU




JlelicTBUTENIbHBIEC YHCIIA.
PanmonansHbie 1
HMppanyoHaJbHbIC YUCTIa

Apudmernueckue onepanum ¢
JeCTBUTEIbHBIMU YHACITAMHU

[TpuG>xEHHBIC BEIYMCIICHHUSI,
MpaBWIa OKPYTJIECHUS, MPUKUJIKA
Y OLICHKA PE3yJbTaTa
BBIYHCIICHUH

ToxkaecTBa U TOXKJIECTBEHHbBIE
npeoOpazoBaHus

10

VYpaBHEHHE, KOPEHb YPaBHEHUS

11

12

Hepasenctso, pemienue
HEPaBEHCTBA

Meton HHTCPBAJIOB

13

14

Pemenue nensix u 1poOHO-
palMoHAIbHBIX YPaBHCHHUH U
HEPaBEHCTB

KonTponbHas pabota mo Teme
"MHOKeCTBa pallMOHAIBHBIX U
JIEWCTBUTEIBHBIX YHCEI.
PanmonaibHBIC ypaBHEHHS U
HEpaBEHCTB"

15

16

DyHKIUSA, CIIOCOObI 3a1aHUs
¢byukun. Bzaumuo obpaTHbie
byHKIUA

I'padux pynkumu. O6nactb
OTIpeieNIeHUs] 1 MHOKECTBO




3HayeHud pynkuuu. Hymnun
dynxmun. [IpomexxyTku
3HAKOIIOCTOSIHCTBA

17

18

19

20

Yérubie 1 HEUETHBIE QYHKIIUN

CrerneHs ¢ 1eNbIM [T0Ka3aTeIeM.
CrangaprtHas ¢popMma 3arucu
JEHCTBUTENILHOTO Yncia

HUcnonp3oBanue noaxoasmen
(GhOpMBI 3aMMCH ICHCTBUTEIIBHBIX
YUCeIl JUIsl peIeHus
MPaKTUYECKUX 3a7a4 U
MPEJICTABJICHUS JJAHHBIX
CrenenHast GyHKIHS C
HATypaJbHbIM U LEJIBIM
nokaszareiieM. E€ cBoiicTBa n
rpaduk

21

ApudpmeTnueckuiit KopeHb
HaTypaJIbHOM CTENEHU

22

23

ApudmeTnueckuiit KopeHb
HaTypaJlbHOM CTETICHU
CgoiicTBa apumMeTHIecKoro
KODPHSI HATypaJIbHON CTEIIEHU

24

CaoiicTBa apu(PMETUYECKOTO
KOPHSI HATypaJIbHON CTEIICHU

25

26

CaoiicTBa apupMEeTUYECKOTO
KOpHSI HAaTypaJIbHOM CTENEHU

HeiicTBus ¢ apudMeTnueckumMu
KOPHSIMU N—OU CTENEHU




HeiicTBus ¢ apudMeTHaecKuMu

2t KOPHSIMHU N—OH CTEIICHH

28 HeiicTBus ¢ apudMeTHIecKuMu
KOPHSIMU N—Oi CTENIEHU

29 HeticTBus ¢ apuMeTHUICCKUMU
KOPHSIMHU N—OH CTEIICHH

30 HeiicTBus ¢ apudMeTHaecKuMu
KOPHSIMHU N—OH CTEIICHH

31 Pemenne nppanmoHaIbHBIX
YpaBHEHUI U HEPABEHCTB

39 Pemenue nppannoHanbHbIX
YPaBHEHHUI U HEPABEHCTB

33 Pemenne nppanmoHaIbHBIX
YpaBHEHUI U HEPABEHCTB

34 Pemenne nppanmoHaIbHBIX
YpaBHEHUI U HEPABEHCTB

35 Pemenue nppannoHanbHbIX
YPaBHEHHUI U HEPABEHCTB

36 CaoticTBa U rpaguK KOpHs N-oi
CTEEHU

37 CgoiicTBa u rpaduk KOpHs N-oif
CTENeHU
KonrponbHas pabora no reme

38 "ApupmeTrueckuii KopeHb N—oif
creneHu. MppannonaibHble
YPaBHEHHUs U HEpPABEHCTBA"

39 CuHycC, KOCHHYC U TaHT'€HC

YHUCJIOBOTO apTyMCHTA




40

CuHyc, KOCUHYC U TaHT'€HC
YKCIIOBOTO apryMeHTa

41

42

43

44

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

ApKCHHYC, apKKOCUHYC U
apKTaHI'€HC YHCIIOBOTO
aprymeHra
Tpuronomerpuueckas
OKPY’KHOCTb, OIIpe/ICTICHHUE
TPUTOHOMETPUUYECKUX (YHKLUIH
YHCIIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPYXHOCTB, OIIpe/IeJICHHE
TPUTOHOMETPHUECKUX (PYHKIIHI
YHCIIOBOTO apryMeHTa

45

OCHOBHbBIE TPUTOHOMETPUYECKUE
bopMmybI

46

47

OCHOBHBIC TPUTOHOMETPUYECKHUE
bopMyIbI
OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMmybl

48

OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmybI

49

50

[IpeoOpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKECHUI

[IpeobpazoBanue




TPUTOHOMETPUUECKUX
BBIPAXKEHUM

o1

52

53

[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUI

IIpeoOpazoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUI

IIpeoOpazoBanue

TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

54

Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUU

55

56

Pemienne TpuroHOMeTpUYECKNUX
ypaBHEHUI

Pemenune TpuroHoMeTpuuecKux
yYpaBHEHUHU

57

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

58

59

Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

Pelienre TpUroHOMETPUYECKUX
yYpaBHEHUHU

60

KonTponbhas pabota no teme
"@OopMyIIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHHUA"

61

ITocnenoBaTeNbHOCTH, CITOCOOEI




3aaHusl IOCIIEA0BATEIBHOCTEN.
MOHOTOHHEIE
[10CJIENOBATEIbHOCTHA

62

Apudmernueckas u
reoMeTpHUUecKasl IPOrpeccuu.
Hcnonp3oBanue nporpeccuu uist
pelLeHHs peabHbIX 3aa4
IPUKJIAJHOTO XapakTepa

63

beckoneuno yObIBarommas
reOMETPHYECKas IIPOTPECCHSL.
CymMma O0eckOHEYHO yObIBaroliei
reOMETPUYECKON IPOrPECCUu

64
65

dopmyiia CIOKHBIX TPOLIEHTOB

CDOpMy.]'Ia CJIOKHBIX ITPOLICHTOB

66

O0001enne, cuCTEMaTA3ALUSA
3HaHMUMU 3a Kypc aareopbl U Havail
MaTeMaTH4ecKkoro aHaams3a 10
KJiacca

67

68

Wrorosas koHTposibHasA paboTa

O00011en1Ee, CUCTEMAaTA3AIUsA
3HAHMI 32 Kypc aareOpbl U Haval
MaTemMaTrudyeckoro aHammsa 10
Kjacca

OBIIEE KOJIMYECTBO YACOB

68




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
CreneHb ¢ palMOHAJIHBIM II0Ka3aTeleM
CBolicTBa CTENEHU
3 [TpeoOpa3oBaHue BbIpAXKEHUH, 1
coJiepKallX pallMOHAIbHbIE CTEIIEHN
4 [TpeoOpa3oBaHue BbIpAXKEHUH, 1
coJiepKallX pallMOHAIbHbIE CTEIIEHN
5 [IpeobpazoBanue BhIpaXeHUH, 1
CoJIeprKalliX pallMOHaIbHbIE CTETIEHU
5 [Toka3zarenbHble ypaBHEHUS U 1
HEpPaBEHCTBA
7 [Toka3arenbHble ypaBHEHHUS U 1
HEPABEHCTBA
8 [Toka3arenbHble ypaBHEHHUS U 1
HEPaBEHCTBA
9 [ToxazarenbHble ypaBHEHUS U 1
HEPABEHCTBA
10 [Toka3arenbHble ypaBHEHHUS U 1
HEPABEHCTBA
11 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U 1
rpaduk
12 KonTtponbHas padora o teme "CremneHs ¢ 1 1

padrOHAJIbHBIM ITOKA3aTCIICM.




[TokazarenpHast GyHKIIHSL.
[Toka3zarenbHbIC YpaBHEHUS U

HepaBeHCTBA"

13 Jlorapudm ymncna

14 JlecsaTHuHbIC U HaTYpAJTIbHBIC JTOTapHUPMBbI

15 [Ipeobpa3oBanue BbIpakeHUH,
CoJepKaIINX JOTapr(pMbI

16 [IpeoOpa3zoBanue BhIpaKEHUH,
COJepIKAIINX JIOTapH(PMBI

17 [TpeoOpa3oBaHue BbIpAXKEHUH,
coJiepKalX JorapuQmbl

18 [Ipeo6pa3oBanue BbIpakeHUH,
COJepIKAIINX JIOTapH(PMBI

19 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBeHCTBA

21 Jlorapudmuueckre ypaBHEeHUs U
HEPaBEHCTBA

99 Jlorapugmuueckue ypaBHEHUs U
HEpaBeHCTBA

23 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA
u rpaduk

24 Jlorapudmuueckas pyHkius, e€ CBONCTBa
u rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
CBO¥CTBA U rpaduKu

26 Tpuronomerpuueckue GyHKIINH, UX




CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKIIMH, UX

27 .
CBOWCTBA U rpaduKu

08 Tpuronomerpuyueckue GYHKIHH, HX
CBOMCTBa U rpaduKu

29 [TpumMeps! TPUTOHOMETPHUUECKUX
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPHYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPHUECKUX
HEpaBEHCTB

39 [TpumMeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KontponbsHas paboTa no reme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U

33 HepaBeHCTBa. TpuroHOMeTprudecKne
GYHKIMMA U UX
rpaduku. TpuronoMerpudeckme
HepaBeHcTBa"

34 HenpepeiBHble QyHKINN

35 MeTtoa HHTEepBaIOB JJIs pEIIeHUs
HEPaBEHCTB

36 MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [IpousBoanas GpyHKIUU

38 [IpousBoanas pyHKIUU

39 ['eomeTprueckuii 1 GU3NIECKAN CMBICIT




MIPOU3BOAHON

['eomerpuyeckuii U PU3NIECKUIN CMBICTT

40 .
IPOM3BOIHOM

41 [Tpon3BogHBIC dTIEMEHTAPHBIX (DYHKITHI

42 IIpou3BogHEIE IIEMEHTAPHBIX KO

VH

43 [Tpon3BoHas CyMMBI, IPOU3BEICHHUS,
4acTHOTO (DyHKIMH

42 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
94acTHOTO (DYHKIIMIA

45 [Tpou3BoHas CyMMBI, TPOU3BEACHHUS,
94acTHOTO (DYHKIIMIA
[TpuMeHeHne NPOU3BOJIHOM K

46 UCCIIeIOBaHMIO (QYHKIIHH Ha
MOHOTOHHOCTb U IKCTPEMYMBI
[IpuMeHeHne npou3BOIHON K

47 UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb U IKCTPEMYMBI
[IprMeHeHne npon3BOIHON K

48 UCCIIeIOBAaHHIO (DYHKIMI Ha
MOHOTOHHOCTH U IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

49 UCCIIeIOBAaHHIO (PYHKINI Ha
MOHOTOHHOCTH U IKCTPEMYMBI
Haxoxnenne HanOobIIero u

50 HaMMEHBIIIET0 3HaYeHUs! PYHKIMHU HA
oTpe3Ke

51 Haxoxaenne HanOobIIero u

HaMMCHBIICTO 3HAYCHU A (I)YHKI_II/II/I Ha




OTpe3Ke

52

53

54

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUST (YHKITUN HA
OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUsT QYHKIIMHM HA
OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HAUMEHbBIIETO 3HaUeHUS PYHKIIH Ha
OTpEe3Ke

55

Haxoxnenne HanOopIIero u
HAUMEHBIIIETO 3HAUCHUS (YHKITUN HA
OTpEe3Ke

56

[IpuMeHeHne NpoOn3BOHON s
HaXOKJCHUS HAMTY4Ilero perieHus B
NPUKJIAJIHBIX 33/1a4aX, IS OTIPEICICHUS
CKOpOCTH TIpoLiecca, 3aJaHHOTO
bopmyoit unu rpaduxkom

57

58

59

KonTponbHas pabora no teme
"ITpousBoaHas. [Ipumenenue
IPOU3BOIHON"

[TepBoobpaznas. Tabnuma
epBOOOPA3HBIX
[TepBoobpaznas. Tabnuma
epBOOOPA3HBIX

60

61

WHTerpai, reOMeTpUYECKHil U
buznyecKkuit CMbICI UHTETpaja

HHurerpai, reOMETpUYECKUN U




(u3uUecKuii CMBICT HHTETpasa

WNuterpan, reoMmeTpuyecKuii u

62 . 1
(u3uUecKuii CMBICT HHTETpasia
Beruucnienue naTerpana mno gpopmyie

63 . 1
Herorona—JleliOuuia
Brruncnenue uaTErpana no Gopmyie

64 . 1
Herorona—IJleitbuuna

65 Beruuciienue naTerpana mno gpopmyie 1
Herorona—IJleitOuuna

66 Brrunciienue unTerpania mno gpopmyiie 1
Herorona—JleitOaumna

67 Wrorosas koHTpoJsibHasA paboTa 1

68 HtoroBsii ypok 1
OBILEE KOJIMYECTBO YACOB 68




12 kaacce

Ne i/l

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckune
padoThI

JlaTa
U3y4YeHHus

DJIeKTPOHHBIE
uudpoBbie
o0pa3oBaTeJibHbIE

pecypcbl

CucreMbl TUHEHHBIX YpaBHEHUN

Pemenue IMPUKIAAHbIX 3a1a4 C IIOMOIIbIO

CHUCTEMBbI JINHEUHBIX YPAaBHEHUI

Pemenne IMPUKIAAHBIX 3aaa4 C IOMOIIBIO

CHUCTEMBI JINHEWHBIX YPAaBHEHUI

CucTemMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX
YpaBHEHUI U HEPABEHCTB

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUU U HEPABEHCTB

CucTtembl 1 COBOKYIHOCTH LIEJIBIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

CucTteMsl u COBOKYITHOCTH LCJIBIX,
palOHAJIBHBIX, UppAllUOHAIBbHBIX,
IMOKa3aTCIbHBIX, J'IOl“apI/I(I)MI/I‘-IeCKI/IX




YpaBHEHUI U HEPABEHCTB

8 Hcnonb3oBanue rpadukoB pyHKIUN 115
peleHus: ypaBHEHUN U CUCTEM

9 Hcnonb3oBanue rpadukoB GyHKIUN 115
pelleHus: ypaBHEHUH U CUCTEM
[IpuMeHeHue ypaBHEHUN, CUCTEM U

10 HEPaBEHCTB K PEIICHUIO MaTEMAaTHYECKUX
3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeit
HAyKH U peasibHOM KU3HU

11 KonTtponsHast padora no Teme "Cucremsl
ypaBHEHUI"

12 HarypanbHble u 1enpie 9uciia B 3aa4ax
U3 peasbHOM KU3HU

13 HatypanbHble 1 1ienble 9rcia B 3a1a4ax
U3 peasibHOM KU3HU

14 HatypanbHble 1 1ienble 9rcia B 3a1a4ax
W3 peaIbHOMN KU3HU

15 [Tpu3Haku AETMMOCTH LEJNbIX YUCEl

16 [Tpu3Haky AETMMOCTH LEJNbIX YUCel

17 [Tpu3HAaKK IETUMOCTH LETBIX YHCET

18 [ToBTOpenue, o6o0IIEeHNE,
cucTeMaTH3alus 3HaHU. Y paBHEHUS

19 [ToBTOpenue, o6odIIeHNE,
cucTeMaTH3alus 3HaHUH. Y paBHEHUS

20 [ToBTOpeHue, 00001IEHNE,

cucTeMarn3anys 3HaHU. Y paBHEHUS




21 [ToBTOpenue, o6odIIeHNE,
cucTeMaru3anus 3HaHUi. Y paBHEHUS

22 [ToBTOpenue, o6odIIeHNE,
cucreMaru3anus 3HaHUM. Y paBHEHUS

23 [ToBTOpenue, 06001ICHNE,
cucTeMaru3anus 3HaHUi. Y paBHEHUS

24 [ToBTOpenue, o6odIICHNE,
cucremaTtu3anus 3HaHuil. HepaBeHctaa

25 [ToBTOpenue, ob6odmeHNE,
cucreMarusanus 3HaHuil. HepaBencrsa

26 [ToBTOpenue, 06001IEHNE,
cucremaTru3anus 3HaHuil. HepaBeHctaa

27 [ToBTOpenue, o6odmeHNME,
cucreMarusanus 3HaHuil. HepaBencTBa
[ToBTOpenue, 06001ICHNE,

28 cucremarusanus 3HaHu. CucTeMsl
ypaBHEHUH
[ToBTOpenue, 06001IIEHNE,

29 cucremarusanus 3HaHui. CucTeMsl
ypaBHEHU U

30 [ToBTOpenue, o6o0IIEeHNE,
cucremarusauus 3HaHuil. OyHkuuu

31 [ToBTOpeHnue, 060611eHNE,
cucreMarnsanus 3HaHu. OyHKIn

32 Urorosast KoHTpOJbHASA paboTa

33

Hroropas KOHTpPOJIbHAA pa60Ta




O0001enue, cucreMaTA3alus 3HaHUH 3a

34 KypC alreOpbl ¥ HaYall MaTeMaTHYECKOTO 1
agaymmza 10-12 kimaccos
OBIIEE KOJIMYECTBO YACOB 34




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






