MUHUCTEPCTBO MPOCBENIEHIS POCCUIACKOM ®EJIEPAIIAN

MunucrepeTBo oopasoBanus KpacHosipckoro kpas

MKY ""Vnpapienusi o6pasoBanus IllapbnoBekoro MyHHOunaibHOro okpyra'

MBOY HgBaunosckasa COIL

COT'JIACOBAHO

3amecTHTENb qupeKTopa 1o YBP

- /Z’z TTasnosa C.A.

HpOTOI\OJ'I Ne 7
OT « 4/ » aBrycra2023 r

YTBEP}KILEHO

AT IR Hosax A.H.
SRy N 2N
\2 )‘!

Hpnfcas N°-§"§:3 OL

m

V-‘aBl“}’CTa 2023r.

PABOYAS ITPOI'PAMMA

(ID 2439282)

y4eGHOro npeaMera «Ajredopa  HaYajia MAaTeMaTHYECKOro aHAIU3A.

ba3oBbiii ypOBEeHb»

qutst ooydaromuxes 10-11 xmaccoB

CocraBHTEb!
Saunnenko OkcaHa Apka/ibeBHA
YUUTEIb MaTEMaTHKA

c. Uranoska 2023r.



IHHOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma y4eOHOTO Kypca «AireOpa W Hadansa MaTeMaTHYeCKOro aHanm3a» 0a30Boro ypoBHs mis oOywaromuxcs 10 —11
KJaccoB paspaboraHa Ha ocHOBe DenepalbHOrO TrOCyIapCTBEHHOTO 0O0pa3oBaTEIbHOTO CTaHAApTa CpemHero oomero oOpa3oBaHUS, C y4ETOM
COBPEMEHHBIX MHPOBBIX TPEeOOBaHW, MPEABSIBIIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, M TPAAMLUN POCCHIiCKOro oOpa3oBanus. Peammzarus
IporpaMmal oOecrieunBaeT OBJIaICHUC KIIIOYCBBIMHU KOMIICTCHIUUAMHA, COCTABIIAIOMIMMHU OCHOBY JJIs1 CaMOPA3BUTHA W HCIIPCPBIBHOI'O 06pa3013aH1/1;1,
I[EJIOCTHOCTh OOIIEKYIBTYPHOTO, IMIHOCTHOTO U TIO3HABATEIILHOTO PAa3BUTHS TIUTHOCTH OOYIAFOIIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHAIM3a» SBISIETCS OJHMM K3 HamOoJiee 3HAYMMBIX B MPOTPAaMME CTapIleil MIKOJIBI,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH 00eCIIeunBaeT HHCTPYMEHTAIBHYIO 0a3y /I U3YUEHHUsST BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYrOi CTOPOHEI,
hopMuUpPYET JIOTHYECKOE W aOCTPAKTHOE MBINUICHUE yYaluXCsl Ha YpPOBHE, HEOOXOIMMOM I OCBOCHHS KypcOB MH(OPMATHKH, OOIIECTBO3HAHMSI,
HCTOPHH, CIIOBECHOCTH. B paMKkax JaHHOTO Kypca ydalluecsl OBJIAJICBAIOT YHHBEPCATBHBIM S3IKOM COBPEMEHHOUM HAayKH, KoTopas (GopMyIHpyeT CBOH
JOCTHIKEHHS B MAaTeMaTHIeCKoi hopme.

Kypc anrebps! 1 Hayan MaTeMaTHYECKOTO aHAJIM3a 3aKJIaIbIBA€T OCHOBY JIJIsl YCHEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKHU, XUMUH, OUOJIOTHH,
MMOHUMAaHHsI OCHOBHBIX TEHJCHIINI SKOHOMHKHU U OOIIECTBEHHOH KU3HU, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO MHCIOJIb30BaTh WX B TIOBCEAHEBHOW >KU3HU. B Toke Bpems oOBiIajgeHUEe aOCTPaKTHBIMH U JIOTUYECKH CTPOTUMU
MaTeMaTH4YeCKUMH KOHCTPYKIMSIMU pa3BUBAeT YMEHUE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb YTBEP)KICHHS, HCIIOJIb30BATh
00001IeHIE U KOHKPETU3AIHIO, a0CTparupoBaHUe M aHAJOTHIO, (POPMUPYET KPEAaTUBHOE W KPUTHUYECKOE MBIIUICHHE. B X01e n3ydeHus anreOpbl u
HayaJl MaTeMaTUYeCKOr0 aHalKn3a B CTaplleH MIKOJIe yJalluecs MOIy4yatoT HOBBIM OMBIT PEeLICHHs MPUKIAAHBIX 33/1a4, CAMOCTOSTEIILHOTO IOCTPOCHUS
MaTeMaTHYeCKUX MOJENeH pealbHbIX CUTyallud M MHTEPOpPETAlUd MOJYyYEHHBIX pEIIEHUN, 3HAKOMATCA C MpPUMEpPaMH MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTBE, C BHIJAIOIIMMHUCS MaTEMAaTHYECKUMH OTKPBITUSIMHU M UX aBTOPaMH.

Kypc oOnanaer 3HaunTeIbHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN peanu3yeTcsl Kak depe3 yueOHbI MaTepuai, CiocOOCTBYIOLIUI
(hOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHMsSI, TaK M uepe3 CHelu(HUKy y4eOHOH AedaTeIbHOCTH, TpeOyrolleld caMOCTOSATENbHOCTH, aKKypaTHOCTH,
MPOJIOJKUTENFHOM KOHIIEHTPALMK BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yibTar.

B ocHOBe MeTonuku 0OyueHus anredpe U HayajaaM MaTeMaTUYeCKOro aHaIu3a JeKUT JIeATEIbHOCTHBIN MPUHIIUI OO ydeHUSI.

Crpykrypa Kypca «Anrebpa ¥ Hayana MaTEeMaTHUYECKOTO aHalK3a» BKJIIOYAET CIEAYIOIIUE COJep)KaTelbHO-MeToandYeckue IuHuu: «Yuciaa u
BbIYHCIEHU Y, «DyHKIIMU U rpadukny, «YpaBHEHUS U HepaBeHCTBay», «Hauana matemaTndeckoro ananmsay», «MHOeCTBa U JIOTHKa». Bce ocCHOBHBIE
COJIepKaTeNbHO-METOUYECKUE JTMHUN M3Y4aroTCsl Ha MPOTSDKEHWH ABYX JIET OOy4YeHHs B CTapIIei IIKOJIe, €CTECTBEHHO AOMONHSSA APYr Apyra u
MOCTETIEHHO HACHINIAsACh HOBBHIMH TeMaMU W paszaenamu. JlaHHBIA Kypc SIBISIETCS MHTETPATUBHBIM, TOCKOJIBKY OOBEAMHSAET B cele coaepiKaHHe
HECKOJIbKUX MaTeMaTUYECKUX NUCIUIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTUYECKUI aHaIHn3, TEOPHs MHOKeCTB U Jip. [lo Mepe Toro kak ydammuecs
OBJIaJIeBal0T BcE Oojiee MIMPOKUM MATEMAaTUYECKUM ammapaToM, y HUX MOCIEAOBAaTEeIbHO (GOpMUpYETCS U COBEPLICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYeCKYI0 MOJIeNIb pealbHON CUTyallH, MPUMEHATh 3HAHMS, MOJyUYCHHbIE B Kypce «Anredpa M Hadala MaTeMaTUYeCKOTO aHalu3a», AT
PEIICHUs CaMOCTOSATENBHO CHOPMYITHUPOBAHHON MaTeMaTHUECKON 3a7]auu, a 3aTEM HHTEPIPETUPOBATH IOMYyUEHHBIN pE3yNbTaT.



CO[[ep)KaTCJIBHO-MGTOI[I/I‘-ICCKEUI muang «Yuciia U BBIYHUCICHUS) 3aBCpuIacT d)OpMI/IpOBaHI/IC HAaBBbIKOB HCIIOJIb30BaHUA HeﬁCTBHTeHBHBIX
qucell, KOTOpoe OBLIO HA4YaTO B OCHOBHOW IIKoJie. B crapiieil mikone oco0oe BHMMaHWE yaenseTrcs (HOpMHUPOBAHUIO MPOYHBIX BBIYHCIUTEIHHBIX
HAaBBIKOB, BKJIFOYAKOIINUX B ce0s UCIOJIL30BaHUE Pa3JINIHBIX q)OpM 3alucu HeﬁCTBHTeHBHOFO quciia, yMCHUC pallMOHAJIbHO BBIINIOJHATH HeﬁCTBHﬂ C
HUMH, JIeJIaTh IPUKUIKY, OIICHUBATh pe3yapTar. O0ydarouiiecs moaydaroT HaBbIKH NMPHUOIMKEHHBIX BHIYMCICHUH, BHITIOTHEHUS JEHCTBUH C YUCIAMH,
3alIMCaHHbBIMHA B CTaHIlapTHOfI (bopMe, HCIIOJIB30BaHUA MAaTEMATUUYCCKUX KOHCTAaHT, OICHUBAHWS YHUCJIOBBIX BBIpa)KeHHfI.

Jluaus «YpaBHEHUSI © HEPABCHCTBA» PEAU3yeTCs Ha MPOTSHKEHUU BCEro oOydeHUWs B CTapIIeH IKOJIE, TIOCKOIBKY B KKIOM paszelie
MPOrpaMMBI  MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIMMX 3amad. OOydarommuecs OBJIAJCBAIOT PA3IUYHBIMH METOJAMU PEIICHHS IEJbIX,
pallMOHAJIbHBIX, UPPALlMOHAJIbHBIX, IMOKA3aTCIbHBIX, JIOI‘apI/I(l)MI/I'-ICCKI/IX U TPUTOHOMCTPHUYCCKUX ypaBHeHI/II\/JI, HCPABCHCTB N UX CHUCTCM. HOJIyLIeHHI)IC
YMCHUA UCIIOJIB3YIOTCA IIPU UCCICI0BAHNN q)YHKHI/II\/'I C IOMOIIIBIO HpOI/I3BOI[HOI\/II, pPEIICHUN NPUKIIAAHBIX 3a/a4 U 3aa4 Ha HAXOKJACHUEC HanOOJBIINX U
HaUMEHBINX 3HaYeHW (yHKiWU. J(aHHAs conepkarenbHas JIMHUS BKIIOYAaeT B ce0s Takke (PopMHUpOBaHWE YMEHHUH BBIIOIHATH PacdEThl IO
¢dbopmynam, peoOpa3oBaHMs LENBbIX, PALMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPHUYECKHUX BBIPAKEHHUM, a TAaKKe BBIPAKEHUH, COoIepikKallnux
CTeneHu u yorapudmel. brnarogaps u3ydeHuro anreOpanueckoro MaTepuana MpoUCXOIUT JallbHENIIee pa3BUTHE alTOPUTMUYECKOTO M a0CTPAKTHOro
MBIIIJIEHUS yJaIuxcsi, (GOPMHUPYIOTCS] HaBbIKU JIEAYKTUBHBIX PacCyXJIEHHH, paboThl ¢ CUMBOJIBHBIMU (POpMaMHU, MPECTABIECHUS 3aKOHOMEPHOCTEN U
3aBUCHUMOCTEH B BHJE€ PAaBEHCTB U HepaBeHCTB. AnreOpa mpeminaraeT 3¢p(eKTHBHbIE WHCTPYMEHTBHI JUIsl PEIIEHUs] MPaKTHYECKHX U €CTeCTBEHHO-
HAY4YHBIX 3a1a4, HarJsIaHO JEMOHCTPUPYET CBOXW BO3MOKHOCTH KaK sA3bIKa HAYKH.

COHep)KaTeJ'II)HO-MeTO)II/I'-IeCKaSI JINMHUSA ((CDyHKHI/II/I n rpa(i)mq/l» TECHO NECPLIICTACTCA C APYTMMHA JIMHUAMHA KypCa, IOCKOJIbKY B KaKOM-TO
CMBICTIE 3aMaT TOCIEA0BATEIbHOCTh W3YUCHUs Marepuayia. V3ydeHuWe CTeneHHOW, MOoKa3aTelbHOW, Jorapu(MHUYECKON M TPHUTOHOMETPUUICCKUX
(GyHKIMM, X CBOMCTB U TpaduKOB, CHOJb30BaHNe QYHKIUHN Ui peluIeHHs 3a/1a4 U3 IPYTUX yu4eOHBIX MPEIMETOB U pealbHON KU3HU TECHO CBSI3aHO
KaK ¢ MaTeMaTHYeCKUM aHAJM30M, TaK U C PEIICHUEM ypaBHEHUU M HepaBeHCTB. [Ipu 3TOM 00JjblIoe BHUMAaHUE yaenseTcs: (OopMHUPOBAaHUIO YMEHUS
BBIpaXXaTh (GOpPMyJIaMH 3aBHCHMOCTH MEXIY Pa3IMYHBIMU BETMYMHAMH, MCCIIEIOBATh MOJTydYeHHbIC PYHKIMH, CTPOUTH MX rpaduku. Marepuan 3Toi
COJIepKaTeIbHOM JIMHUY HAIleJIeH Ha Pa3BUTHE YMEHHI W HABBIKOB, TIO3BOJIIFOIINX BBIPAXKATh 3aBUCHMOCTH MEX/1y BETMYMHAMH B Pa3IU4HON (popme:
AHATMTHYECKOH, rpaduuecKoi M CIoBeCHOH. Ero m3yueHnne crocoOCTBYeT Pa3BUTHIO aITOPUTMHUYECKOTO MBIIIICHHUS, CIOCOOHOCTH K 00OOIIEHUI0 U
KOHKPETHU3AIlUH, UCTIOIb30BaHUI0 aHAJIOTHHA.

ConepxarenbHast JuHUs «Havana MaTeMaTHyeckoro aHajam3a» MO3BOJISIET CYIIECTBEHHO PACHIMPHTh KPYr KaK MaTEeMaTHYECKUX, TaK W
MPUKIAJHBIX 33714, JOCTYITHBIX OOYYaIONIMMCS, Y KOTOPBIX TMOSBISETCS BO3MOXKHOCTh MCCIIEAOBATh M CTPOUTH rpaduku (pyHKIMIA, OTIPEACsITh HX
HauOOJIBIINE W HAMMEHBIIWE 3HAYCHHS, BBIYMCIATH IUIOMAAW (QHUTYp M OOBEMBI TeJ, HAXOIWTh CKOPOCTH W YCKOPEHHUs TporeccoB. [laHHas
coJiepKaTebHasl JIMHUS OTKPBIBACT HOBBIE BO3MOXKHOCTH IOCTPOCHUS MAaTEMATHYECKHX MOJEJCH pealbHBIX CHTYallud, HAXOXKJICHHS HAWUITYydIIero
pelieHus] B MPUKJIAIHBIX, B TOM YHCIE COIMAIbHO-DKOHOMHYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTHYECKOTO aHajK3a CIIOCOOCTBYET
pa3BUTHIO a0CTPAKTHOTO, (OPMATBHO-JIOTHYECKOTO M KPEATHBHOTO MBIILICHHUS, (OPMHPOBAHUIO YMEHHWI pACIO3HABaTh IPOSBICHHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HaIT O BBIJAIOIIMXCS Pe3ylbTaTax, MOJYyYEeHHBIX B XOJI€ Pa3BUTHS MAaTEMAaTHKH Kak
HAyKH, ¥ UX aBTOpax.

CogepxarenpHo-MeToAMYecKass JUHUS «MHOXKECTBa M JIOTHKa» B OCHOBHOM TIOCBSIIEHA AJIEMEHTaAM TEOPHH MHOXECTB. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBLHON MaTeMaTHUKU M MpEAsaraloT Haubojee YHUBEPCATbHBIN S3bIK, 00BEINHSIONNN
BCE pa3lenbl MaTeMaTHKU U €€ MPHUIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MATEeMAaTUYECKUE NWCHUIUIMHBI B eauHOoe 1enoe. [loaToMy BakHO naTh
BO3MOHOCTh IIKOJBHUKY MOHUMATh TEOPETHKO-MHOYKECTBEHHBIM SI3BIK COBPEMEHHOW MaTeMaTHKH W HMCIOJb30BaTh €r0 Jis BBIPAKEHHS CBOMX
MBICIIEH.



B kypce «AnreOpa u Hayala MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI MAaTEMaTHYECKOT'O MOJEIMPOBAHUS, KOTOPbIC
npu3BaHbl c(HOPMHUPOBATh HABBIKUA TOCTPOCHUS MOJEIEH pPEabHBIX CUTYallMid, MCCIECJOBAHMSA 3THUX MOJEJEeH C MOMOIIBIO ammapara anreOpsl U
MaTeMaTHYECKOr0 aHaJIM3a U MHTEPIPETALMU NOJYYEHHBIX PE3ysbTaTOB. Takue 3a7aHus BIUIETEHBI B KX/l U3 pa3/ieloB MPOrPaMMBbIl, TOCKOJIBKY
BECh MaTepuall Kypca IIMPOKO HCIOJIBb3YETCS AJIsl pEeLICHUs IPUKIAIHBIX 3a1a4. [Ipy peniennn peanbHbIX MPAaKTUYECKUX 3a]a4d yJallluecss pa3BUBar0T
HaOJII0aTeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCHOIb30BaTh AHAIOTHIO, 0000IIaTh M KOHKPETU3UPOBAThH MPOOIEMY.

JesTensHOCTh M0 ()OPMUPOBAHUIO HABBIKOB PEIICHUS NMPHUKIIATHBIX 3a7a4 OPraHU3YeTCsl B MPOIECCe M3YYCHHS BCEX TEM Kypca «AnreOpa W Hadala
MaTEMaTHYECKOTO AHAIU3A».

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

B yueOHOM 1utaHe Ha u3ydeHHe Kypca anreOpbl 1 Hauajal MaTeMaTHUYeCKOro aHajiu3a Ha 0a30BOM ypOBHE OTBOAUTCSA 2 yaca B Hejemnto B 10
KJjacce 1 3 yaca B Hezento B 11 kiacce, Beero 3a Ba roga ooyuenus — 170 yacos.



COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

Yucna u eviuucienus

Parmonanbubie uncina. OOBIKHOBEHHBIE M JIECATHYHBIE JIPOOM, TPOLEHTHI, OSCKOHEYHBIE NEPUOMUYECKHE ApoOu. Apu(MeTHYecKHue OINepanu C
paloHaIbHBIMU YHUCJIAMHU, MPEoOpa30BaHUs YHUCIOBBIX BblpakeHui. llpuMeHeHue apoOell M NMPOLEHTOB Ui pelIeHHs NPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTpaciell 3HAaHUW U peajbHOW KU3HU.

JlelicTBuTenbHbIe yKcia. PalMoHanbHble W MppalMOHaNbHbIE yHcia. ApupMeTHUYeCKre ONepaluu C JeHCTBUTENbHBIMU yuciamu. [IpubnmxéHHbie
BBIYMCIICHUS, IIPABWIIA OKPYTJICHUS, IPUKUJIKA U OLICHKA PE3YJIbTATa BEIYUCICHUN.

Crenenp ¢ wnenslM mnokazateneM. CraHnapTHas @opma 3amucu  JIeHCTBUTENBHOTO 4Hcha. Mcnosib3oBaHue mnoaxojsuiel (opMbl 3amucu
JNENCTBUTEIBHBIX YNCEN IS PEIICHNS IPAKTUYECKUX 3314 U NPEJACTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHOU cTerneHu. JeficTBUs ¢ apupMeTHIeCKUMHU KOPHSIMU HaTYpajJbHOM CTENEHH.

CHHYC, KOCHHYC M TAHT€HC YMCJIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, ApKTAHT€HC YHCIOBOTO apryMEHTA.

VYpasnenus u nepasencmsa

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoGpa3oBaHue TPUTOHOMETPUUECKUX BbIpaskeHUH. OCHOBHbIE TPUTOHOMETpHUYECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHrne HepaBeHCcTBa. MeTo MHTEPBAJIOB.

Pemenue uenbix u IpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue uppanroHaibHbIX ypaBHEHUN U HEPABEHCTB.

Pemenue TpUroHOMeTpHUECKUX YpaBHEHHIA.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTeMaTUYECKUX 3a/1a4 U 33/1a4 U3 PA3JIMYHBIX 00J1acTeil HAYKH U pealbHOMN JKU3HH.

DyHxyuu u epaghuxu

Oynkuus, crnocods! 3ananus pynkuuu. ['paduk Gyakmnuu. Bzaumuo o6patHbie pyHKITHH.

OO0nacTh onpeneneHuss ¥ MHOXKECTBO 3HaueHui GyHkimu. Hymu ¢pynkuuu. [IpoMexyTku 3HaKomocTosiHeTBa. UETHBIC M HEUETHBIC (DYHKIINU.
CrenenHas ¢GyHKIMS ¢ HATypaJIbHBIM U IIeNbIM Moka3aTeneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpauk KOpHS N-Oi CTEHEHU.
TpuronomeTrpuyeckas OKpyKHOCTb, OTNIpe/IeICHHe TPUTOHOMETPUUECKUX (DYHKIIUN YHCIOBOTO apTyMEHTa.

Hauana mamemamuuecxozo ananusa
HOCJ'IC,Z[OBE[TCJILHOCTI/I, CITIOCOOBI 3aJaHus HOCHeﬂOBaTCHBHOCTCﬁ. MoOHOTOHHBIE noCiaca0BaTCIbHOCTH.



Apudmernueckas M TeoMeTpHYecKas TNpoTrpeccHd. beckoHeuHo yObIBaromias reomeTpuueckass mporpeccus. CymMma OeCKOHEYHO YObIBaromei
reoMeTpuueckoit nmporpeccuu. opmyia ClI0KHBIX MPOLEHTOB. VIcnoap30BaHue NPOTPEeCcCU JUIsl PELICHUsT PEalIbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

Mmnoowcecmea u nocuka

MHosxecTBO, omepanuu HaJ MHOXecTBamM. Jluarpammbl Oiliepa—BenHa. IlpuMeHeHue TeopeTMKO-MHOXKECTBEHHOIO ammnapara JUlsl OIMCaHMs
peaJIbHBIX ITPOLIECCOB U ABJIEHUH, IPU PELIEHUHU 3aJa4 U3 IPYTUX yYEOHBIX IIPEIMETOB.

Omnpenenenue, Teopema, ClIeICTBHE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucna u eviuucienus

HarypaneHbie u nensie uncina. [Ipu3Haky AeIMOCTH LHENBIX YHCEIT.
CreneHp ¢ paliMoHaIbHBIM MTOKa3aresneM. CBOWCTBA CTEIECHH.
Jlorapudm yucna. JlecaTuyHble 1 HaTypalbHbIE JIOTAPUPMBI.

Ypasnenus u nepasencmea

[IpeoOpazoBaHue BBIpAKEHUN, COACPKAITUX JIOTAPUDMBI.

[IpeoOpazoBaHue BBIpAKEHUN, COIEPKAIINX CTEIIEHN C PAIIMOHAIILHBIM TIOKA3aTeIeM.

[IpuMepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[Toka3aTenbHbIC YypaBHEHUS U HEPABEHCTBA.

JlorapudmMudeckre ypaBHEHHsI 1 HEPaBEHCTBA.

CucTteMbl TUHEUHBIX ypaBHEHUM. PellieHne mpuKIaIHbIX 33/1a4 C TOMOIIBIO CUCTEMbI IMHEUHBIX YPaBHEHUH.

CucteMbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHCHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTEeMAaTHYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHBIX 00JacTeil HAyKH M peabHOM JKU3HU .

Dynxyuu u epaghuxu

Oyukuus. [lepuonnueckue Gynkuuu. IIpoMexyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBbl (QyHKIUH. HaunOosbiiee U HauMeHbllee
3Ha4YeHHe (PYHKIUU HA IPOMEKYTKE.

Tpuronomerpuueckue GyHKIIUHN, UX CBOMCTBA U rpadUKy.

[Toxa3zaTtenbHas u norapudmuyeckas GyHKINUH, X CBOHCTBA U I'padUKH.

Hcnonb3oBanue rpaukoB GyHKIUN JUTs pelieHus] ypaBHEHUH U IMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GYHKIHMHA U1 MCCIeI0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIEe BO3HUKAIOT MPH PELISHUH 33/1a4 U3 APYIHX Y4eOHBIX
IIPEIMETOB U PEAIbHOM JKU3HMU.



Hauana mamemamuueckozo ananusa

HenpepoiBHble GyHKIINH. METO HHTEPBAIOB /s pEILICHHs] HEPABEHCTB.

[TpousBoanas ¢pynkmun. ['eomerprueckuii 1 GU3NIECKUI CMBICI IPOU3BOTHOM.

[IpousBoiHbIe 311eMeHTapHBIX QPYHKIUN. DOPMYIbl HAX0XKAEHUS TPOU3BOJHON CYyMMBI, IPOU3BEACHUS U YACTHOTO (YHKIIHM.

[IpumeHeHre MPOW3BOJHON K HCCIEIOBAHMIO (YHKIMH Ha MOHOTOHHOCTH M 3KCTpeMyMbl. HaxokJaeHne HauOOJbIIEro M HAaMMEHBIIETO 3HAUYCHUS
(GyHKIMHU Ha OTpE3Ke.

[Ipumenenne Npou3BOAHOM Ui HAXOKJIEHHUS HAWIY4YLIEro pelIeHHs B MPHUKIAIHBIX 3a/adax, JJIs ONpeAeieHHs] CKOPOCTH Ipolecca, 3aJaHHOTO
¢dbopmynoit miu rpadpukoMm.

[lepBooOpa3nas. Tabnuua nepBooOpa3HBIX.

Wuterpain, ero reomeTpuueckuii 1 puznueckuii cMpici. Berancnenne narerpana mo ¢popmyne Herorona—Jleitoauna.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOro npeamera «MaremaTHKa» JAOJDKHO oOecrednBaTh JOCTHKEHHE HAa YPOBHE CPEIHEro oOIIero oOpa3oBaHHs CIIEAYIOLIMX
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3YIIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOro npenMera «MaTemaTukay XapakTepu3yrTCs:

I'paxx1aHCcKOe BOCIIMTAHKE:

c(OPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIUU O0yYaIOUIerocss Kak akTUBHOTO M OTBETCTBEHHOTO Yj€Ha POCCHICKOro 0oO0IecTBa, MPEICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (PYHKUHMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SABIEHUI, MpOLELyp Tpa)kJaHCKOro ooOuiecTBa (BBIOOPHI, OMpPOCHl U Mp.),
YMEHHEM B3aMMOIECTBOBATh C COIIMAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKIUSMU U HA3HAYCHHUEM.

[laTproTHyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUHMCKON T'pa’KJAHCKOM WACHTUYHOCTH, YBAXKEHHUS K NPOILIOMY M HACTOSIIEMY POCCUHMCKONM MaTeMaTHKH, IEHHOCTHBIM
OTHOIICHHEM K JOCTHKEHUSM POCCHUMCKMX MAaT€MATHKOB M POCCHHMCKOW MATEMAaTUYECKOW ILIKOJBI, K MCIIOJB30BAHUIO ITUX JOCTHIKECHUU B IPYTHX
HayKax, TEXHOJIOTHUSX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIMTAHHS:

OCO3HAaHMEM JYXOBHBIX LIEHHOCTEH pOCCHUHCKOro Hapoza; cOpMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMUS, 3TUYECKOIO IOBEJCHHUS, CBSI3aHHOTO C
IIPAKTUYECKUM IPUMEHEHUEM JAOCTHKEHUN HAYKU U JeSITEIbHOCThIO YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOIO OyAyIIero.
OCTETUYECKOE BOCIUTAHUE:

JCTETUYECKUM OTHOIIEHUEM K MHpY, BKJIIOYas S3CTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTeH, OOBEKTOB, 3ajau, pPELICHUH, pacCyXIeHH;
BOCIIPHMMYHUBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3JIN4HbIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO yYMEHUsS NPUMEHATh MaTeMaTHYeCKHe 3HAaHUsA B MHTEpecax 370pOBOro M 0Oe30MacHOro oOpa3a >KHU3HU, OTBETCTBEHHOI'O
OTHOILLIEHHUsSI K CBOEMY 3[I0pOBbIO (370pOBOE MHUTaHME, COAJAaHCHPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, peryispHas (uznyeckas aKTUBHOCTB);
(U3MYECKOT0 COBEPILICHCTBOBAHMS, IIPU 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHON 1€ TEIbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZY, OCO3HAHMEM LIEHHOCTHU TPYIOJIOOMS; MHTEPECOM K pa3iM4yHbIM cdepam Npo(ecCHOHANBHON NesATeIbHOCTH, CBA3AHHBIM C
MaTeMaTUKOM U €€ NMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOp Oymymied mpodeccun M pealn3oBbIBaTh COOCTBEHHBIE KM3HEHHBIE
IUTaHbl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO M €caMOOOpa30BaHMIO HAa NPOTSHKEHUM BCEHM JKM3HM; TOTOBHOCTBIO K
AKTUBHOMY yYacCTHIO B PELIEHUH MPAKTUYECKUX 3a/1a4 MATEMaTUYECKOW HAIIPaBICHHOCTH.

OKOJIOTMYECKO€ BOCIIUTAHNUE:




C(OPMHUPOBAHHOCTHIO IKOJIOTHYECKON KYJIbTYphbl, MOHUMAaHUEM BIUSHHUA COLMAIBHO-?KOHOMHYECKUX IIPOIIECCOB HA COCTOSIHUE NPUPOJHON W
COLIMAIBHOM CpeJibl, OCO3HAHMWEM TJI00abHOTO XapaKTepa SKOJIOTMYECKHX MpoOJIeM; OpUEHTAlued Ha NPUMEHEHHE MAaTeMaTWYeCKUX 3HAHWUU JUIs
perieHus 3a1a4 B 00J1aCTH OKPYKaIOLIeH Cpe/ibl, TNTAHMPOBAHUS TIOCTYIIKOB M OLIEHKU UX BO3MOYHBIX TIOCIEICTBHMA Il OKPYXKAIOIIEH CPEJIbI.
LleHHOCTH HayYHOr0 MO3HAHUS:

c(OPMHUPOBAHHOCTHI0O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M OOIIECTBEHHOW NMPAKTHKH, NOHUMaHHEM
MaTeMaTHYEeCKOH HayKH Kak c(epbl ueIoBEUeCKOM AEATEIbHOCTH, ITaloB €€ pa3BUTUS U 3HAUYMMOCTU JUISl Pa3BUTHUS LMBWIM3ALMU; OBJIAJECHUEM
SI3BIKOM MAaT€MAaTUKHU U MaTEeMAaTUYECKOM KYJIbTYpOil Kak CpeJCTBOM IO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYIO U HUCCIIE0BATEILCKYIO
JEeSITeIbHOCTh UHIUBUYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIE pe3yIbTATHI OCBOEHHUS MporpaMMbl  y4eOHOTO npeaMeTa «MaTemaTHKa XapaKTEPU3YIOTCS OBJIaJICHHEM
YHUBEPCATBHBIMU NO3ZHABAMENbHLIMU OCUCTNBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCAIbHLIMU — Pe2VISMUBHbIMU
oeticmeusamu.

1) Vhusepcanvhole noznasamenvhule delicmsus, obecneuusaom Gopmuposarue 6a306bix KOZHUMUBHBIX NPOYECCO8 00YUAIOWUXCSL (0CBOEHUE MEMOO08
NO3HAHUSL OKPYAHCAIOWE20 MUPA,; NPUMEHEHUE I0SUYECKUX, UCCIe008aMeNbCKUX Onepayull, ymeHut pabomams ¢ uHpopmayuetl).

ba3zoBrle TOrmYecKrue ASHCTBUS:

BBISBJSITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMaTHUYECKHX OOBEKTOB, MOHATHM, OTHOIICHUN MEXIY MOHATHSAMHU; (GOPMYIHPOBATH
OTIpeIeJICHUs TIOHATHI; yCTaHABIIUBATh CYIIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIINHA, OCHOBAHHS JIsl 000OIICHUS U CpaBHEHHS, KPUTEPUU TTPOBOJUMOTO
aHaJIN3a;

BOCIIPUHUMATD, (DOPMYITUPOBAThH U PEOOPA30BBIBATH CYXKJACHUS: YTBEPAUTEIbHBIC U OTPULIATEIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,
BBISBJSITh MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TMPOTHUBOPEUHs B (akTax, JAHHBIX, HAOIIONCHHSAX M YTBEPKICHHUAX; MpeIjararh
KPUTEPHUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;

JIENIaTh BBIBOJIBI C MCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, ISTYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKITIOUCH I 110 aHAJIOTHH,

MIPOBOJHUTH CAMOCTOSTEIHHO JOKA3aTelIbCTBA MAaTEMAaTUUECKUX YTBEPXKICHHM (MpsSMbIe U OT MPOTHUBHOTO), BHICTPAUBATH apryMEHTAIMIO, IPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpATh CHOCOO pelieHuss y4yeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHAaHTOB pEIICHUs, BbIOMpaTh HauOolee MOAXOASIIIUNA C y4ETOM
CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPHER).

BbasoBble MccaenoBaTeIbCKUE ISHCTBUS:

MCIOJIb30BaTh BOIMPOCHI KaK HMCCIEA0BATENbCKU HHCTPYMEHT MO3HaHUsS; (PopMynupoBaTh BOMPOCHI, (DUKCHUPYIOUIUE MPOTHBOpEUHE, MpOoOiIeMy,
yCTaHaBIUBATh UCKOMOE U JJaHHO€, (OPMHUPOBATH TUTIOTE3Y, APIYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSATEIHHO CINIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHHE M0 YCTAHOBIECHUIO 0OCOOCHHOCTEH MaTeMaTH4eCKOro OOBbEeKTa, SIBICHUS,
Mpoliecca, BHISIBICHUIO 3aBUCUMOCTEH MEeXAY 0O0BEKTaMH, SIBICHUSMU, MPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIHUPOBATH 0OOOIICHNUS W BBIBOJBI MO pe3ylbTaTaM MPOBEIEHHOTO HAOMIOJEHUS, UCCIEIOBAHUS, OICHUBATh JIOCTOBEPHOCTh
MOJIy4YE€HHBIX Pe3y/IbTaTOB, BEIBOJIOB M 0000IIECHHII;




IMPOTHO3UPOBATH BO3BMOXKHOC Pa3BUTUC IPOLECCA, @ TAKIKC BBIABUT'ATH MMPCAIIOJIOKCHHUA O €0 pasBUTHU B HOBBIX YCIIOBUAX.

PaGora ¢ undopmarueii:

BBISIBIIAATH Ie(DUIINTHI MH(DOPMAIINU, TAHHBIX, HEOOXOUMBIX JUISI OTBETA HA BOIIPOC | TS PEIICHUS 3a]1a4u;

BbIOMpaTh MHPOPMALIMIO U3 UCTOYHUKOB DPA3IMYHBIX TUIIOB, aHAJIM3MPOBATH, CUCTEMATU3UPOBATh MU WHTEPIPETHPOBATH WH(POPMALUIO PA3IUIHBIX
BUJIOB U ()OPM TIPECTABIICHHUS;

CTPYKTYpUPOBaTh HH(POPMAIHIO, TPEACTABIATH €€ B pa3IHIHBIX (hopMax, MILTFOCTPHPOBATH TpapHUEcKH;

OILICHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSTENFHO CHOPMYIMPOBAHHBIM KPUTEPHUSIM.

2) Vnueepcanvhvle KoMMyHUKamugHvie Oelicmeus, 00ecneuusaiom cqhropmupo8aHHOCMb COYUATbHBIX HABLIKOE 0OVUAIOUUXCSL.

Oomenue:

BOCIIpUHUMATb U q)OpMYJ'II/IpOBaTI) CY)XICHUA B COOTBCTCTBHH C YCIOBUSAMU U LCIISIMU O6IHCHI/I$[; SICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY
3pC€HHA B YCTHBIX U MIMCBbMCHHBIX TCKCTAX, JaBATh ITOACHCHUS IO XOAY PCHICHUA 3a/la4, KOMMCHTHPOBATH HOJ'Iy‘-IGHHBIfI PE3YJIbTAT,

B X0JI¢ OOCYXJICHUS 3a7aBaTh BOTPOCHI IO CYIIECTBY 00CYKIaeMOi TeMBbI, IPOOIEMbI, pelIaeMoU 3a/1a4H, BEICKA3bIBATh UJICH, HAIICJICHHBIC HA ITOWCK
PEILIEHHUS; COMTOCTABIISITh CBOU CY)KJIEHUS C CY)KJACHUSIMH JAPYrUX YYaCTHUKOB JHasiora, 0OHapYyXUBaTh pa3iNuue U CXOJCTBO MO3UIHI; B KOPPEKTHOM
dhopme hopMyTHpOBaTh PA3HOTIIACHS, CBOM BO3PAKCHHUS;

MpEACTABIATE PE3YIbTaTbl PCHICHUA 3aJdadd, SKCIICPUMEHTA, UCCIICAOBAHUA, IMPOCKTA, CaMOCTOATCIIBHO BI)I6I/IpaTB (bOpMaT BBICTYIIJICHUSA C y‘-IéTOM
3aJ1a4 MPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHUMAaTh U HCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M WHIUBUAYaJIbHON pabOThl MPH pelIeHWH Y4eOHBIX 3ajay; MPUHHUMATh I€JIb COBMECTHOMN
NeSITEeNIbHOCTH, TUIAaHUPOBATh OPraHU3alldi0 COBMECTHOI paloThI, pacmlpeaensTh BUIbI paboT, NOroBapuBaThCs, 0OCYXKIATh IMPOILIECC U PE3yNbTaT
paboThI; 00001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (Gopmax paboThl (0OCykIeHUs, OOMEH MHEHHH, «MO3TOBBIC IITYPMbD» W HHBIC); BBITIOJHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JEHCTBUS C JAPYrMMH WIEHAMU KOMAaH[Ibl, OILICHMBATh KAauye€CTBO CBOEro BKJaJa B OOLIMN MNPOIYKT MO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvnoie pecynsimusnvie delicmeus, 0becneuusaiom Gopmuposanie cCMulC08bIX YCMAHOBOK U HCUZHEHHBIX HABBIKOS JTUYHOCU.
Camoopranuzanusi:

COCTaBJISITh IUIAH, AJITOPUTM pELIEHHUS 3ajaud, BbIOMpaTh CIOCOO0 pelieHuss ¢ y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIb:

BIIaJIETh HABBIKAMH IO3HABATEIbHON pedIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3yNIbTATOB; BIAJETh
crocob6aMu caMOTPOBEPKH, CAMOKOHTPOJIS IIPOIecca U pe3yibTaTa pelleHus MaTeMaTHIeCKOH 3a1a4u;

MpPeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUU 33a/1a4l, BHOCUTh KOPPEKTUBHI B JI€ATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OIHOOK, BHISBICHHBIX TPYTHOCTEIH;

OIICHUBATh COOTBETCTBHE PE3yNbTaTa IeNId U YCIOBUSAM, OOBSICHATH MPUYUHBI JOCTHKEHUS WIIM HEJJOCTHKEHHSI PE3YJIbTaTOB JAESATeTbHOCTH, HAXOAUTh
OlMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI



OcBoenne y4ebHOTO Kypca «AnreOpa W Hadalla MaTeMaTUYECKOTO aHAIM3a» Ha YPOBHE CpPEAHEro oOIiero oOpa3oBaHUs JIOJKHO O00ECICYUBATH
AOCTHIKCHUC CIICAYIOIUX MPECAMCTHBIX O6paSOBaTeJIBHBIX PE3YyIbTATOB:

10 KJIACC

Yucna u eviuucienus

OnepupoBaTh NOHATUAMH: PaLMOHATILHOE U JEHCTBUTEIBHOE YUCII0, OOBIKHOBEHHASI U JIECSITUYHAs APOOb, POIICHTHI.

BrinonHaATe apudmMeTnyeckue onepanmy ¢ pallMoOHaIbHBIMU U €M CTBUTEIbHBIMH YHCIIAMU.

BoinonHATe npuOIMKEHHBIE BHIYMCIEHUS, UCIIOJIb3YS IIPABHIIa OKPYTJICHUS, 1e1aTh MPUKUIKY U OLIEHKY pe3y/IbTaTa BHIYMCICHUH.

OnepupoBaTh MOHATHUSMH: CTENEHb C IIEJIBIM IOKa3zaTeieM; cTaHAapTHas ¢opMa 3amucu ACWCTBUTEIBHOIO YHCIa, KOPEHb HATypajJbHOU CTENeHW;
MCI0JIb30BATh MOAXOIAIIYI0 (POPMY 3alTUCH AEUCTBUTEIBHBIX YHCEI JJIs PEeIlIeHUs] IPAKTUUECKUX 3a/1a4 U MPEeACTaBICHUS JaHHBIX.

OnepupoBaTh MOHATHSIMH: CHHYC, KOCHHYC M TaHT€HC MPOM3BOJIBHOTO YIJa; MCIOJIb30BaTh 3alKCh IPOU3BOJBHOIO yIyia dYepe3 OOpaTHbIE
TPUTOHOMETpHUYECKHEe (QYHKIUH.

VYpasnenus u nepasencmea

OnepupoBaTh MOHATHSIMH: TOXKJECTBO, YypaBHEHHUE, HEPaBEHCTBO; L€J0€, palMOHaJIbHOE, HppalloOHAIbHOE YpaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPHYECKOE YpaBHEHHE;

BrinonHsaTe mpeobpazoBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUI U pelIaTh TPUTOHOMETPUYECKIE YPaBHEHHUS.

BoimonHATe mpeoOpa3oBaHus LEJbIX, PAlMOHAJIbHBIX M HMPPALMOHAIBHBIX BBIPAKEHUH M peliaTb OCHOBHBIE THIbBI IENbIX, PAllMOHANBHBIX U
UppalMOHAJILHBIX YPaBHEHUI 1 HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA ISl PEIICHUS] MaTeMaTHUECKUX 3a/1a4 U 33/1a4 U3 Pa3JInYHbIX 00JIacTeil HAyKU U pealbHOM KU3HHU.
MonenupoBaTh peajabHble CUTYallUd Ha SI3bIKE anreOpbl, COCTABISTH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA IO YCIOBHUIO 3a/adyM, HMCCIEI0BATh
MIOCTPOEHHBIE MOJIENIU C UCTIOJIH30BAHUEM arliapara ajareopsbl.

Dynxyuu u epaghuxu

OnepupoBaTh MOHATHSIMH: (DYHKIUS, CIOCOOBI 3amaHus (YHKIMH, 00JacTh OMpeAeNieHUs M MHOKECTBO 3HaueHUW (QyHKUUHU, rpaduk (yHKIHH,
B3aMMHO oOpaTHbIe QYHKIIUU.

OnepupoBath MOHATUSAMH: YETHOCTh U HEUETHOCTh (DYHKIIUH, HYIU (DYHKIIUHU, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA.

Hcnonb3oBathk rpaduku QyHKIUN A peICHUS] YpaBHEHUI.

Crtpouth 1 unTaTh rpaduKu JMHEHHON PYHKIINU, KBAIPATUYHON (DYHKIIMHU, CTETICHHOHN (PYHKIIUU C IIEJBIM MOKa3aTeleM.



Hcnonb3oBark Tpaduku GyHKIMHA U1 UCCIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH MPH PELICHUU 33/1a4 U3 APYrHX y4eOHBIX MPEIMETOB U PeabHOM
’KU3HH; BBIPAXKATh (POPMYJIaMHU 3aBUCUMOCTH MEXKIy BETMUMHAMHU.

Hauana mamemamuueckozo ananusa

OmnepupoBaTh NOHATUSAMHE: ITOCIIEIOBATEILHOCTD, apU(METHIECKAst U TEOMETPHUECKAs IIPOTPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBAIOIas FEOMETPUUECKAsl IPOTPeECCUsl, CyMMa OECKOHEUHO yObIBAIOLIEH reOMETpUUYECKOM POTrPECCHH.
3amaBarh MOCIEA0BATEILHOCTH PA3IMYHBIMUA CIIOCOOAMH.

Hcnonb3oBaTh CBOKCTBA MOCIEA0BATENLHOCTEN U MMPOTPECCUI ISl PEIIEHUS PEATIbHBIX 3a/1a4 MPUKIAJTHOTO XapaKTepa.

Mmnoowcecmea u no2uka

OnepupoBaTh MOHATHUAMH: MHOXECTBO, OTIEpPAIH HaJl MHOKXECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ajisi ONMUCAHUS pealibHBIX MPOLIECCOB U SIBICHUM, MPH PEIIEHUM 3a]ad U3 JIPYruX y4eOHBIX
MIPEAMETOB.

OnepupoBarh NOHATUAMU: ONPENEICHHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KJIACC

Yucna u gviuucienus

OnepupoBaTh MOHATUSAMHU: HATYpaJbHOE, IIE€JI0€ YHCIIO; HCIOJIb30BaTh MPU3HAKH JAEIMMOCTH IENbIX YHCEN, Pa3JIoKEHHE 4YHCcla Ha TMPOCThIE
MHOKHMTEJIH JUIsl PEIICHUs 3a]1a4.

OnepupoBarh MOHATHEM: CTEIIEHb C PAIlMOHATIBLHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUSAMU: JIOTapudM YKcia, TECATUUHbIC U HATypaJIbHbIE JIOTapU(MBI.

VYpasnenus u nepagencmea

[IpuMeHsTh CBOMCTBA CTENEHU MJIs MPeoOpa3oBaHUs BBIPAXKEHHI;, OMEPUPOBATH MOHATUSMU: MOKa3aTeIbHOE ypaBHEHHE U HEPAaBEHCTBO; peIlaTh
OCHOBHBIE THUIIbI TIOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BrimonHATe mpeoOpa3oBaHus BBIPAXKEHUM, COJEpKAIINX JOorapu(Mbl; OMEepUpoBaTh MOHATHIMH: JIOTapu(MUYECKOE YpaBHEHHWE W HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOTapU(PMHUUECKUX YPaBHEHHUIN U HEPABEHCTB.

Haxonuts penieHus npocTeUInX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CHCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEllIeHNE; UCTIOb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH Il PEIICHUS TPAKTUYECKUX
3ajady.

Haxonute pemnieHust npoCcTeUINX CUCTEM M COBOKYITHOCTEN pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.



MOI[CJII/IpOBaTb pPCaJIbHBIC CHUTyallUW Ha SA3BIKC aHFGGPLI, COCTaBJIAATb BBIPAKCHUA, YPABHCHHA, HCPABCHCTBA U CUCTCMBI II0 YCJIOBHIO 3aJayu,
HCCIICA0BATh MOCTPOCHHBIC MOJCIN C UCIIOJIL30BAHUECM allliaparta aJII‘C6pr.

Dynxyuu u epaghuxu

OnepupoBarh MOHATHAMH: TICPUOANYCCKAs (QYHKIHS, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, TOYKH OJKCTpemyMmMa (yHKIHUH, HauOoiblIee W
HauMEHBIIIee 3HAUCHUST QYHKIIMHA Ha TPOMEXKYTKE; UCIIOJIb30BaTh UX IS UCCIICIOBAHUS (PYHKIIMH, 3aJaHHOU T'pa(uKoM.

OnepupoBarh TOHATHSIMH: TpadUKU IMOKA3ATEIBHOM, JOTAapH(PMHUSCKOH W TPUTOHOMETPHUYSCKUX (YHKIUH; M300pakaTh WX HA KOOPIAMHATHOUN
IUTOCKOCTH M UCITOJIB30BaTh ISl PEIICHUS] YPAaBHEHUN U HEPABEHCTB.

N3o0pakaTh Ha KOOPAUHATHOM INIOCKOCTH TpadUKH JIMHEHHBIX YPAaBHEHUM M UCTIOIB30BATh UX IS PEIICHUSI CUCTEMBbI JINHEWHBIX YpaBHEHUH.
Hcnonws3oBath rpaduku GyHKIUHN A1 KCCTEA0OBAHUS MTPOLIECCOB U 3aBUCUMOCTEHN U3 IPYTUX yUeOHBIX TUCIUTIINH.

Hauana mamemamuuecxozo ananusa

OnepupoBaTh NOHITUAMU: HETPEpbIBHAS (QYHKLHMS; MPOU3BOAHAS (DYHKIIMH; UCIIOJIb30BATh T€OMETPHUUECKUNA U (PU3NYECKUN CMBICI MPOU3BOJIHOM IS
pereHus 3a/1a4.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX PYHKUNN, BEIYUCISATH POU3BOIHBIE CYMMbI, IPOU3BEICHHS, YACTHOTO (YHKIIHH.

Wcnoap3oBats MMPOU3BOAHYIO JJId UCCICO0OBAHUA (i)YHKI_[I/II/I Ha MOHOTOHHOCTBH U 3KCTPEMYMBI, IIPUMCHATE PE3YJIbTAThbl UCCICAOBAHUA K IMOCTPOCHUIO
rpauKoB.

Hcnonp30BaTh MPOU3BOIHYIO /ISl HAXO0XKICHUS HAWTYUIIIETO PEIICHHS B IPUKIIAJHBIX, B TOM YHCJIE COMAITBHO -DKOHOMHYECKHX, 3a/1a4aX.
OmnepupoBaTh MOHATUSAMHE: IEPBOOOPA3HAs U HHTErpaIT; TOHUMATh TEOMETPHUSCKUI 1 (PU3NIECKUN CMBICIT HHTETpaa.

Haxonute mepBooOpa3Hbie 37eMEeHTAPHBIX (YHKITUI; BRIYUCIATE HHTErpal o ¢opmyne Herotona—JIeOuua.

Pemrate npukiiagHbie 3312491, B TOM YHCIIE CONUATBHO-IKOHOMUYECKOTO U (PU3UIECKOTO XapaKTepa, CPeICTBAMH MAaTEMAaTHYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pasaeiioB U TEM IPOrpaMMBbl KosnuecTBo yacos ONEeKTPOHHBIE
/i Bceero Kontposnsnubie | [Ipaktuueckue | (1udpoBbIe)
paboTsl paboThI 00pa3zoBaTesbHbIC
pecypcsl
1 MHOecTBa paliOHAIbHBIX U JCHCTBUTEIBHBIX YHCEL. 14 1
ParmonanbHbIe ypaBHEHUS! M1 HEPABEHCTBA
2 @yHkuuu v rpaduku. CTeneHsp ¢ 1eJIbIM M0Ka3aTeneM 6
3 Apudmernueckuii KOpeHb N—oii cTeneHu. MppannoHanbHbie 18 1
YpaBHEHHS U HEPABEHCTBA
4 ®opmynsl TpuroHomMeTpun. TpuroHomMeTpuveckre 22 1
YpaBHEHHS
5 [TocnenoBaTeIbHOCTH U POTPECCHH S
6 [ToBTOpEHUE, 0000IIICHNE, CHCTEMATH3aINs 3HAHUI 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
11 KJIACC
Ne HaumeHoBaHue pa3enoB U TeM POrpaMMbl KosnyectBo yacos DNEeKTPOHHBIE
n/n Bceero Kourponsusie | [Ipaktrueckue | (LU(ppOBbIC)
paboThI paboTsI oOpa3oBaresbHble
pecypcesl
1 Crenenb ¢ paunoHaIbHBIM NoKa3areneM. [lokazarenpHas 12 1
¢ynkuus. Iloka3arenbHble ypaBHEHUsI M HEPaBEHCTBA
2 Jlorapudmuueckas ¢pynkius. Jlorapupmudeckre 12
yYpaBHEHHs U HEpaBEHCTBA
3 Tpuronomerpudeckrue GyHKIUU U UX IpadUKH. 9 1
TpuronomeTpuyeckue HepaBeHCTBA
4 IIpousBonHas. IIlpuMenenne npon3BoaHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 Cucremsbl ypaBHEHUH 12 1
7 HarypanbHble u nensie yncia 6




8 \ IToBTOpenue, 06001IeHNE, CHCTEMAaTH3allns 3HAHUI 18

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KosnuecTBo yacos [Hara ONEeKTPOHHBIE
/i Bceero Kontposbnbie | [Ipaktuueckue | H3y4EeHHS uudpoBbie
paboThl paboTsl 00pazoBaTesbHbIC
pecypchl
1 MHOX€eCTBO, OTIepauy HaJl MHOKECTBAMHU. 1 06.09
Huarpammsl Ditnepa—Benna
2 Panmonansabie uncina. OOBIKHOBEHHBIE U 1 07.09
JECATUYHBIC IPOOU, TIPOLICHTHI, OECKOHEYHbIE
TIEPUONYECKHE IPOoOH
3 Apudmernueckue onepanuu ¢ paroHaIbHbIMU 1 13.09
qHCIIaMU, IPe0Opa30BaHMS YHUCIOBBIX BRIPAKEHUI
4 [Ipumenenue npobeii 1 TPOUEHTOB Ui PEeLIeHUs 1 14.09
MPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTpaciIed 3HaHUU
U pealbHOM KU3HU
5 [Ipumenenne npoOeit ¥ MPOLIEHTOB ISl PEIICHUS 1 20.09
MPUKIAJAHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUI
U pealibHOM JKU3HU
6 JletictBuTenbHBIC yncia. PanmonansabIe U 1 21.09
MppalMoHaJIbHBIE YHCIIa
7 ApubdmMernueckue orneparuu ¢ AeHCTBUTEIbHBIMHU 1 27.09
qHCclIaMu
8 [TpuGmxEHHBIC BRIYUCIICHHUS], IPABHIIA OKPYTJICHHUS, 1 28.09
MIPUKUKA U OLEHKA Pe3y/IbTaTa BHIYMCICHUI
9 TosxecTBa v TOXKAECTBEHHBIC MPE0OPA30BAHMS 1 04.10
10 VYpaBHEeHUE, KOPEHb YPABHEHMUS 1 05.10
11 HepaBeHcTBO, penieHre HEpaBeHCTBA 1 11.10
12 MeTo HHTEpBAJIOB 1 12.10
13 Pemrenue mensix u ApoOHO-palMOHATBHBIX 1 18.10
ypaBHEHUI U HEPABEHCTB
14 KonTtponpHas padota no teme "MHokecTBa 1 1 19.10
paIMOHATIBHBIX U JEHCTBUTENBHBIX YHUCE.
PanmonanbHbIe ypaBHEHUS U HEPABEHCTB"
15 OyHKIMS, crtocoObl 3aganus GyHKIHH. B3auMHO 1 25.10

oOpaTHble QYHKIUH




16 I'paduk pynkimu. O61acTh ONpeneIcHHs 1 1 26.10
MHO>KecTBO 3HadeHui QyHkwu. Hymu QyHKImm.
[TpoMeXyTKH 3HAKOMIOCTOSIHCTBA

17 Yérupie 1 HeUETHBIC (DYHKIUU 1 08.11

18 Crenens ¢ menbsiM nokasarenem. CranmaptHas Gopma 1 09.11
3aIMCHU AEVCTBUTEIBHOTO YHCIIA

19 Hcnosb3oBanme noaxoasmeld GopMbl 3aTucu 1 15.11
JEWCTBUTENbHBIX YMCET U PEIICHHUS MTPAKTUIECKUX
3aJa4 ¥ MPEJICTaBICHHS TAHHBIX

20 CrenenHast GyHKIMSI C HATypaJIbHBIM U LIEJIBIM 1 16.11
nokasaresnem. E€ cBoiicTBa u rpaduk

21 Apudmernueckuil KOpeHb HATYpAJIbHON CTENEHU 1 22.11

22 Apudmernueckuil KOpeHb HATYpAIbHON CTENICHU 1 23.11

23 CaoiicTBa apu()METHIECKOTO KOPHS HATypalbHOM 1 29.11
CTETIeHU

24 CpoiicTBa apu(PMETUYECKOT0 KOPHS HaTypaIbHOM 1 30.11
CTETIeHU

25 CaoiicTBa apr(METHUECKOTO KOPHS HATypaIbHOM 1 06.12
CTETICHU

26 JeiicTBus ¢ apupMeTHUECKUMU KOPHSIMHU N—OH 1 07.12
CTETIeHU

27 JeiicTBus ¢ apupMeTHUECKUMU KOPHSIMHU N—OH 1 13.12
CTETICHU

28 JleiicTBus ¢ apu(pMEeTHUCCKMMU KOPHSAMHU N—OH 1 14.12
CTETICHU

29 JleiicTBus ¢ apu(pMEeTHUCCKMMU KOPHSAMHU N—OH 1 20.12
CTETICHU

30 JleiicTBus ¢ apu(pMETHUCSCKMMU KOPHSAMHU N—OH 1 21.12
CTETICHU

31 Pemenne nppanroHalbHbIX ypaBHEHUI 1 HEPABEHCTB 1 27.12

32 Pemenne nppanroHalbHBIX YpaBHEHUI 1 HEPABEHCTB 1 28.12

33 Penenune nppanoHaJIbHBIX ypaBHEHUI 1 HEPaBEHCTB 1 10.01

34 Penienune nppannoHaJbHBIX ypaBHEHUI 1 HEPABEHCTB 1 11.01

35 Penienune uppannoHaJIbHBIX YpaBHEHUI Y HEPABEHCTB 1 17.01

36 CBoiicTBa U rpaduk KOpHs n-0il CTeNeHn 1 18.01

37 CBoiicTBa U rpaduk KOpHS n-0i CTENeHU 1 24.01




38 KonTponsnas padora o Teme "Apudmernyeckuit 1 25.01
KOpEeHb N—0H crerneHu. MppannoHanbHble ypaBHEHUS
1 HepaBeHCTBA"
39 CuHyc, KOCHHYC U TAaHT€HC YHCIIOBOTO apryMeHTa 1 31.01
40 CuHyC, KOCHHYC M TAHT€HC YHCJIOBOTO apryMEeHTa 1 01.02
41 ApKCUHYC, apKKOCUHYC Y apKTaHI'€HC YUCIIOBOTO 1 07.02
aprymMeHra
42 ApKcHHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO 1 08.02
aprymMeHTa
43 Tpuronomerpudeckas OKpYKHOCTb, OTIPEICIICHHUE 1 14.02
TPUTOHOMETPUICCKHUX (PYHKIIHIA YUCIIOBOTO
aprymMeHTa
44 TpuroHomeTpuveckast OKpyKHOCTb, OIIPEICTICHHE 1 15.02
TPUTOHOMETPUICCKHUX (PYHKIIHA YUCIIOBOTO
aprymMeHTa
45 OCHOBHbBIE€ TPUTOHOMETPUYECKUE (POPMYIIBI 1 21.02
46 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 22.02
47 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1 28.02
48 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1 29.02
49 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1 06.03
50 [TpeoOpazoBaHme TPUTOHOMETPUUECKUX BBIPAKCHUN 1 07.03
51 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1 13.03
52 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBHIPAKCHHUM 1 14.03
53 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1 20.03
54 Permienne TpUroHOMETPUYECKUX YpaBHEHU 1 21.03
55 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1 03.04
56 Pemenne TpuroHoMeTprueCKUX YpaBHEHHIA 1 04.04
57 Pemenne TpUroHOMeTpUYECKUX YPAaBHEHHI 1 10.04
58 Pemenne TpuroHoMeTprueCKUX YpaBHEHHIA 1 11.04
59 Pemenne TpUroHOMETpUYECKUX YPAaBHEHHI 1 17.04
60 KonTtponsHas padota o Teme "Popmyiisl 1 18.04
TPUTOHOMETPHUH. TpUTrOHOMETpUUYECKHE ypaBHEHUS"
IIpomesKyTOYHAA aTTeCTALMSA
61 ITocnemoBaTeNLHOCTH, CIIOCOOBI 3aJaHUS 1 24.04

nocliegoBaTeIbHOCTEl. MOHOTOHHBIE
OCJIENOBATEILHOCTH




62 Apudmernueckas 1 reoMeTpuyecKas Mporpeccuu. 1 25.04
Hcrnonb30BaHue MPOTPECCHH JIISL PELICHUS PEaTbHBIX
3aJ]a4 MPUKJIATHOTO XapaKTepa
63 beckoHeuHO yOBIBaroIIasi reoMeTpuIecKast 1 02.05
nporpeccusi. Cymma OECKOHEUHO YObIBaOILEH
re€OMETPUYECKON IPOrPECCUH
64 dopmyra CII0KHBIX MTPOIICHTOB 1 08.05
65 DopmyIia CI0KHBIX TPOLICHTOB 1 15.05
66 O0o0mIeHre, cucTeMaTu3anys 3HaHUH 33 Kype 1 16.05
anreOppl U Hayajl MaTeMaTuyeckoro aHanuza 10
KJjacca
67 Hrorosas koHTposbHas paboTa 1 22.05
68 O0o0mIeHre, cucTeMaTu3anys 3HaHUH 33 Kype 1 23.05
anreOpel U Ha4YaJl MaTeMaTuyeckoro anainuza 10
KJacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

Ne Tema ypoxka KosmnuecTBo yacos [Hara ONEeKTPOHHBIE
/11 Bcero Kontponsnsie | [IpakTuueckue | U3y4YeHUs upoBbIe
paboThl paboTsl 00pazoBaTesbHbIC
pecypcsl
1 CreneHsp ¢ pallMOHAJIBLHBIM [T0KA3aTEIEM 1
2 CBolicTBa CTCTICHH 1
3 [IpeobpazoBanme BhIpAKEHUN, CONEPIKAIIIX 1
panroHaIbHBIE CTETICHH
4 [IpeoGpa3oBaHue BhIpaKEHUH, COIEPIKALIUX 1
panroHabHBIE CTEIICHH
5 [IpeobpazoBaHue BBIpAKEHUN, COAEPKAIITIX 1
panroHaATbHBIC CTETICHH
6 [TokazaTenbHble YypaBHEHUS] 1 HEPABEHCTBA 1
7 [Toka3aTenbHbIe YpABHEHUS] M HEPABEHCTBA 1
8 [TokazaTenbHble YpaBHEHUS] 1 HEPAaBEHCTBA 1
9 ITokazaTenpHbIC YypaBHEHUS U HEPABEHCTBA 1
10 ITokazaTenpHBIC YpaBHEHUSI U HEPABEHCTBA 1
11 [TokazarenpHas QyHKIUS, €€ CBOWCTBA U rpaduk 1
12 KontponbHas padoTa nmo teme "CremneHsp ¢ 1 1
paioHaIbHbIM Moka3areneM. [loka3zaTenbHas
¢byuknus. [lokazaTenbHble ypaBHEHUS U
HepaBeHcTBA"
13 Jlorapudwm uncna 1
14 JlecsaTHYHBIC W HATYpaJIbHBIE JIOTAPU(MBI 1
15 [IpeoOpazoBaHue BBIpAKEHUH, COIECPIKAIIINX 1
sorapudmbl
16 [IpeoOpazoBaHue BBIpAKECHUHN, COACPKAIITIX 1
sorapudmbl
17 [IpeoOpazoBaHue BBIpAKEHUH, COIESPIKAIIIIX 1
sorapumsl
18 IIpeoOpa3oBaHue BeIpaKEHU, COAEPIKAIINX 1
sorapumsl
19 Jlorapugmuueckie ypaBHEeHHsI 1 HEpaBEHCTBA 1
20 Jlorapugmuyeckue ypaBHEHUs] M HEPABEHCTBA 1




21 Jlorapugmuueckie ypaBHEHHsI 1 HEpaBEHCTBA 1

22 Jlorapudmuueckie ypaBHECHHs 1 HEPAaBEHCTBA 1

23 Jlorapudmuueckast pyHKIHs, €€ CBOHCTBA U rpaduk 1

24 Jlorapudmuueckast pyHKIHs, €€ CBOHCTBA U rpaduk 1

25 Tpuronomerpruueckue GyHKIUU, UX CBONCTBA U 1
rpaduKu

26 Tpuronomerpruueckue GyHKIHNU, UX CBONCTBA U 1
rpaduKu

27 Tpuronomerpruueckue GyHKINU, UX CBONCTBA U 1
rpaduxu

28 Tpuronomerpruueckue GyHKINU, UX CBONCTBA U 1
rpaduxu

29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

30 [Tprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1

31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

33 KonTtposneHas padota o teme "Jlorapupmudaeckas 1
dbynaknus. Jlorapudpmudeckue ypaBHeHHS 1
HepaBeHCTBa. T puronoMerpuyeckre GyHKIMH U UX
rpaduku. TpuroHoMeTpruiecKrue HepaBeHCTBA"

34 HenpepsiBabie QyHKITNN 1

35 MeToa HHTEpBAJIOB ISl pEIICHUS HEPABEHCTB 1

36 MeTo 1 HIHTEPBAJIOB ISl pEIIEHUS HEPAaBEHCTB 1

37 [TpousBoHas GpyHKIMH 1

38 [IpousBoaHas GpyHKIMHA 1

39 ['eomeTpuueckuii 1 GU3NUECKUIA CMBICTT 1
MPOU3BOHOM

40 I'eomeTpuueckuii 1 GU3NYECKUIA CMBICTT 1
MPOU3BOHOM

41 [Ipou3BoiHbIE 37IeMEHTAPHBIX PYHKIUN 1

42 ITpon3BoiHbIE IeMEHTAPHBIX QYHKIUH 1

43 IIpousBoHast CyMMBI, IPOU3BEACHHUS, YACTHOTO 1
GbyHKIHA

44 IIpousBoiHast CyMMBI, IPOU3BEACHHUS, YACTHOTO 1
GbyHKIMA

45 IIpousBoiHast CyMMBI, IPOU3BEAECHHUS, YACTHOTO 1




byHKIHI

46 [IpumeneHne nporu3BOIHOM K UCCIIEI0BAHUIO
(YHKIMI HA MOHOTOHHOCTB Ml 9KCTPEMYMBI

47 IIpuMeHeHne NpOU3BOIHOM K UCCIEA0BAHUIO
(YHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

48 [IpumeneHne nporu3BOIHOM K UCCIIEI0OBAHUIO
(YHKIMI HA MOHOTOHHOCTB M 9KCTPEMYyMBI

49 [IpumeneHne nporu3BOIHOM K UCCIIEI0BAHUIO
(GYHKIM HA MOHOTOHHOCTB M 9KCTPEMYyMBI

50 Haxosxienre HanOoIbIIero 1 HAMMEHBIIIETO
3HaueHUs (PYHKIMH Ha OTPE3Ke

o1 Haxosxienne HanOoIbIIero 1 HAMMEHBIIIETO
3HaueHUs! QYHKIIUU Ha OTPE3Ke

52 HaxoxaeHne HanOoIbIIero 1 HanMEHBIIIETO
3HaueHUs! QYHKIIUU Ha OTPE3Ke

53 Haxosxenne HanOoIbIIIero 1 HAMMEHBIIIETO
3HaueHUs QYHKIIUU Ha OTPE3Ke

54 Haxoxnenne HanOOJIBIIEr0 U HANMEHBIIIETO
3Ha4YeHMs (QYHKIIUU HA OTPE3KE

55 Haxoxnenne HauOOJIBIIEr0 U HANMEHBIIIETO
3Ha4YeHMs HYHKITUU HA OTPE3Ke

56 [IpuMeHeHre MpON3BOTHOMN I HAXOXKICHUS
HAWTY4ILEro pelleHus B IpUKIaIHbIX 3a1a4ax, JUis
OTpe/ieNIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOTO
hopmyoit wim rpadukomM

57 KontponbHas padoTa o teme "IIponsBoaHas.
[Ipumenenue npou3BoIHON"

58 [TepBooOpaznas. Tabauia nepBooOpa3HBIX

59 ITepBooOpasnas. Tabauia nepBooOpa3HbIX

60 WHTerpai, reoMeTpudecKuii 1 GU3NYECKUA CMBICIT
WHTerpaia

61 WuTterpan, reomeTpuueckuit 1 pu3ndeckuii CMbICII
WHTErpaia

62 WuTerpan, reomeTpudeckuii 1 pu3ndeckuii CMbICI
WHTErpaia

63 Brruncnenue uaTerpana no popmymne




Herorona—JIeitOHUNA

64 Brruncnenue uHTErpana mo popmyie
Herorona—Jleiibnuna

65 Brruncnenue uHTErpana mo popmyie
Herorona—Jleitbnuna

66 Brruucnenue unrterpana no gopmyie
Herorona—JleitOnuna

67 CucreMbl JTUHENHBIX YpaBHEHUN

68 CucTeMbl IMHEWHBIX YpaBHEHHUH

69 Pemenue mpukiiaaHbIX 33729 ¢ TOMOIIBIO CHCTEMBI
JIMHEWHBIX YPABHEHUN

70 Pemenne npukiragHpIX 3a7a4 ¢ TOMOMIIBIO CHCTEMBI
JIMHEWHBIX YPAaBHEHUN

71 CucTeMbl U COBOKYITHOCTH LETBIX, PAllUOHAJIbHBIX,
MppaIMOHALHBIX, TOKA3aTeIbHBIX,
norapu(MUIECKUX YPAaBHEHUH U HEPABEHCTB

72 CucTeMbI 1 COBOKYITHOCTH TEJNBIX, PAIHOHABHBIX,
MppalMOHANIbHBIX, TOKA3aTeNbHBIX,
Jorapu(MUUECKUX YpaBHEHHUM U HEPABEHCTB

73 Cucrembl 1 COBOKYITHOCTH IICJIBIX, PAITMOHATBHBIX,
MppalMOHANIbHBIX, TOKA3aTeNbHBIX,
Jorapu(pMUUECKUX YpaBHEHHUI U HEPaBEHCTB

74 CucTteMBbl U COBOKYITHOCTHU LENbIX, PAlIHOHATBHBIX,
MppalMOHANIbHBIX, TOKA3aTeNbHBIX,
Jorapu(MUUECKUX YpaBHEHHI U HEPaBEHCTB

75 Hcnonw3oBanue rpadukoB GYHKIUH JIs pEIICHUS
ypaBHEHUH U CHUCTEM

76 Hcnonb3oBanue rpadukoB GyHKIUI 1715 perieHus
ypaBHEHUH U CUCTEM

77 [Ipumenenne ypaBHEHHI, CHCTEM U HEPABEHCTB K
PELICHHUIO MaTeMaTUYeCKUX 3a]a4 U 3aJ]1a4 U3
pa3IMYHBIX 00J1aCTel HAYKH U PEaIbHOM JKU3HU

78 KonTposnpHast padota no teme "MHTerpain u ero
npuMeHeHnst. CucTeMbl ypaBHEHUN"

79 HatypanbHble u 1enbie yrciia B 3ajjauax u3 peaibHou

KHN3HHU




80 HatypanbHble 1 1ienbie Yncia B 3aja4ax U3 peatbHOM 1
JKU3HU

81 HatypainbHble U Lienble yncia B 3a7a4ax U3 peajbHO’ 1
JKU3HU

82 [Ipu3Haky JeIMMOCTH LEIbIX YUCEI 1

83 [Tpu3Haku NeTMMOCTH LEIBIX YUCEIT 1

84 [Ipyu3HaKy JETMMOCTH LIEJIBIX YUCEN 1

85 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIINS 3HAHUH. 1
YpaBHeHUst

86 [ToBTOpEHUE, 0000IICHNE, CHCTEMAaTU3AIINS 3HAHUH. 1
YpaBHeHUst

87 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIINS 3HAHUH. 1
YpaBHeHUst

88 [ToBTOpEeHUe, 0000IIeHNE, CHCTEMATHU3ANS 3HAHUH. 1
YpaBHeHuUst

89 [ToBTOpEHUE, 0000IICHNE, CHCTEMAaTU3aINS 3HAHUH. 1
YpaBHeHUst

90 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIINS 3HAHUH. 1
YpaBHeHust

91 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIINS 3HAHUH. 1
HepaBencrtpa

92 [ToBTOpeHmEe, 0600IIIEHNEe, CHCTEMAaTH3AIT|s 3HAHUH. 1
HepaBencrtpa

93 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIINS 3HAHUH. 1
HepaBencrtpa

94 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIMS 3HAHUH. 1
Hepagencrtpa

95 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIMS 3HAHUH. 1
Cucrembl ypaBHEHUH

96 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIMS 3HAHUH. 1
Cucrembl ypaBHEHUH

97 [ToBTOpEHue, 06001IeHNE, CCTEMAaTU3allKs 3HAHUH. 1
DyHKIMHU

98 [ToBTOpeHue, 06001IeHNE, CCTEMAaTU3allks 3HAHUH. 1
DyHKIMHU

99 HTorosas KOHTpOJbHAs paboTa 1




100 Wrorosas koHTpoJbHAs paboTa 1
101 O06o006muienne, cucTemMaTu3anus 3HaHUHN 3a Kype 1
anreOphl M HA4Yall MaTeMarudeckoro ananmusa 10-11
KJIACCOB
102 O06o006uieHne, cucTeMaTu3anus 3HaHUH| 3a Kype 1
areOphl M HA4Yall MaTeMaTndeckoro ananm3a 10-11
KJIACCOB
OO61ee KOJIMYECTBO YacoB MO Mporpamme 102




