MHHHUCTEPCTBO MPOCBEIMIEHUS POCCUICKOM ®EJEPAIIIN
MuHucTepcTBO 00pa30BaHuA U HAYKH 320aiiKaIbCKOI0 Kpast
AavunaucTpanusa Kajsapckoro MyHunMnajabLHOro oKkpyra

MOY Kyanaunckas COILIHN Ne 4

YTBEPXIEHO

TTUPEKTOP

benoycosa C.B.
[Tpuka3 Ne315

ot «10» cenTsa6ps 2024r

PABOYASI ITIPOTPAMMA
(ID 437924)

yueOHOro npeamera «AJiredpa u Ha4Yajaa MaTeMaTH4eCKOro aHAJIu3a.
Yriay0JeHHblil YPOBEHDb)

115t ooyyatromuxest 10 — 11 kimaccos

Kyanpna 2024-25r



MNOACHUTEJIBHASA 3AIINCKA

VY4eOHblii Kypc «Anrebpa W Hayalla MaTeMaTHYECKOTO aHAJIN3a» SBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecCHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAYyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

Y4eOHblii Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY JJIi YCIICIIHOTO OBJAJCHHUS 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOU JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajireOpbl M MaTeMaTHYE€CKOro aHaju3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBATh
YTBEPKJIECHHS ¢ TIOMOIIBIO MHIAYKLIHUU U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHE W KOHKPETH3allhlo, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBIILIICHHE.

B xone usyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOrO
aHalln3a» 00ydYarolluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEAbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduky ydeOHOM
JEATEIIbHOCTH, TpeOyroued MNpOoAOKUTEIbHON KOHIICHTpAllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIME COAECPKATENBHO-METOAUYECKUE TUHUMU: «YHucna
U BhIUUCIEHUD», « DyHKIIUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyd4eHHs Ha YpPOBHE CpeIHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETIEHHO HACHIIIAICh HOBBIMH T€MaMU U pasjnenaMu. J[aHHBIHI
yueOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaJeBalOT Bc€ Oosee
IMIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEaTbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU U3YYCHHH y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0ero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

JIuaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKaimx mnapamerpel. [lodydeHHble yMEHMsI HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOIHOM, MPU PEIICHUH TPUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYeHUH (PyHKUIUH.
Jlannast copep:karenbHas IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKECHUH,
COJEpJKaIlMX CTENEHU U JiorapupMmbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, paboTl €  CHMBOJBHBIMH  (QopMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUeCKass JHHUS «DYyHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3aad U3 APYruX y4yeOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAIleJIeH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIy BEJIMYMHAMU B
paznu4HOil dopme: aHaTUTHYECKOU, Tpaduueckor u ciaoBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyrI KaK MAaT€MaTHYECKHMX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MO (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCS pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONIMI BCE pa3/eibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHMU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aloleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BATH €r0 JJisi BHIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHUS
00y4arouMXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPbHIE MPU3BAHBI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHbIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/ieoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIaIHbIX 3axad. llpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHM3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «AnreOpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yuyeOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHHUE OBYUYEHUA 10 KJIACC

Yucaa v BBIYMCICHUA

Pannonanbubie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OeckoHeuHble mepuoandeckue npodu. I[lpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omnepalud ¢ JCUCTBUTENBHBIMU  YHMclIaMu.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpnOmmkE€HHbIE BHIYKMCIICHUS, PABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYMCICHHMN.

Crenenp ¢ 1nenbiM nokazareneM. buHoM Herotona. lcnosbe3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN IS PEUICHUS IPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. J[lecsTuuHble W HaTypalbHbIC
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHUS U YpaBHEHUSA-CIEACTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOTOYICHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koa(ppumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAILINUX CTEIEHU U KOPHHU.

HppanmonanpHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
UppalMoHaIbHbIX YPaBHEHUM.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS MOKa3aTEIbHbIX

YPaBHEHHUM.
[IpeoOpa3zoBaHue BhIpaXXeHH, COAEpKAUX JTOTapu(MBbI.
Jlorapudmuueckue YpaBHECHHS. OcCHOBHBIE METO/IbI peLeHus

Jorapu(pMUUECKUX YpaBHEHHI.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUH. PellieHue TpUuroHoMeTpU4eCKUX YpaBHEHU M.
Pemienue cucreM JIMHEWHBIX ypaBHEHMM. Marpuna CHUCTEMbI JUHEUHBIX
ypaBHeHMl. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKH CMBICT U



CBOMCTBA, BBIYMCJIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMBl JIMHEWHBIX ypaBHEHWM. PelleHne npuKIagHbIX 3a4ad ¢ ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHne MOCTPOEHHOM MOJENU C
MOMOIIBIO MaTPUIL U OTIPEICTUTEIICH.

[TocTpoeHne MareMaTHUyeCKUX MOJENeH peanbHON CUTyallMd C MOMOIIbIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JlacTell HAayKu W peajbHOU
KU3HH.

DyHKUMH U TPaPUKHU

OyHKIMA, CrnocoObl 3amaHuss ¢GyHKIUH. B3aumHO 00paTHBIE (YHKIUU.
Komnosumus ¢ynkuuit. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB QyHKIIMIA.

OO6unacTb ompeneneHuss 1 MHOKeCTBO 3HaueHud ¢yukumu. Hymu yskium.
[TpoMexyTkH 3HAKONOCTOSIHCTBA. YETHBIE U HEeuU€THBIE QpyHKIMU. [lepuonnueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MHUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (PYHKUMU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHast (pyHKLMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduk KOpHS N-OW CTENEeHH Kak (YHKUUH OOpaTHOU
CTENIEHU C HaTypaJbHBIM [TOKA3aTEJIEM.

[TokazarenbHast U Jorapupmuueckass (yHKIUH, UX CBOMCTBA U TIpaluUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIIbHBIE 3aBUCUMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEbHOCTEH. MeTon
MaTeMaTUYeCKON UHIYKIWU. MOHOTOHHBIE U OrpaHUYECHHbIC
NOCJIeI0BaTENbHOCTH. MICTOpHSI BOSHMKHOBEHHSI MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas mporpeccuu. beckoHeyHo yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
IIPOIrpeCcCrr. JIMHENHBIN U SKCIOHEHIMAIBHBIN pocT. Yucio e. Popmyiia ClI0KHbIX
npoueHTOB. Mcrnonb30BaHWE MPOTrPeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapakTepa.

HempepriBable ¢GyHKIIMM W WX CBOMCTBA. Touku paspbiBa. ACHMITOTHI
rpadukoB ¢yHkuuid. CBoHcTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon



UHTEPBAJIOB Ui pEUICHUs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENPEPHIBHBIX
byHKIUMI 1715 petieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenre, reOMeTpUIECKUl 1
(du3nyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBoguble  snmemeHTapHbIX  ¢QyHkOuil.  IIpou3BogHass ~ cymMMBI,
MPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHo:kecTBa M JIOTHKA

MHoecTBO, omepanuu HaJ MHOXKECTBAMU M UX CBOMCTBa. Jluarpammsl
Oiinepa—Benna. IlpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — ammapaTta s
ONKCAaHUsl pealbHbIX IPOLECCOB U SBJICHUM, MPHU PELICHUH 3anad U3 APYTux
y4€OHBIX NMPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMAaTHYECKOIO OOBEKTa, CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPaBHEHUS.

11 KVIACC

Yucaa v BIYMCICHUSA

Harypansubie u nensle yncna. [IpumeHeHne NMpU3HAKOB JEIMMOCTH LIEJIBIX
yycen, HauOombIuid oOmuii aenutens (mamee — HOJl) m HamMmeHbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa juist permenus
3a/1a4 B LIEJIBIX YUCIIAX.

KomnnekcHsle umcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (POpPMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHe Omnepanuu C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oi creneHrn U3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEI Ul pelieHus (PU3MUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienrne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOABl PELICHUS TOKA3aTEeNbHbIX W  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PELIEHUS] CUCTEM M COBOKYIHOCTEH palUOHAJIBbHBIX,
UPPALMOHATBHBIX, TOKA3aTEeIbHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPaMHU.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JlacTell HayKu MU peajbHOU
JKA3HU, UHTEPIIPETALIMS [I0JyYEHHBIX PE3YyJIbTaTOB.



DyHKIUHN U TPAPUKH

I'paduk xommozunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEpaBEHCTB Ha KOOPJIMHATHOM ITIOCKOCTH.

Tpuronomerpruueckre QyHKIIUU, UX CBOMCTBA U IPaPUKHU.

['padrueckne mMeTonbl pelieHUs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHU 3a4a4 C TapaMETPAMH.

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEAJIbHON KU3HHU.

Hauana MaTeMaTH4ecKOro anajamnsa

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAMMEHBUIETO  3HAYEHUU
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumMeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pEeuieHUs B
NPUKIAAHBIX 3aadyax, JUIsl OINpPEAENeHHs CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS IEPBOOOPa3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uaTerpana no gopmyne Hetotona-JIeiouuna.

[IpumeHeHnue uHTErpana s HaXOXACHUS IUIONIAJEeH IJIOCKUX (QUryp u
00BEMOB F€OMETPUUECKUX TEII.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.



I[INTAHAPYEMBIE PE3VJIBTATHBI OCBOEHUA YYEBHOI'O KYPCA «AJII'EBPA
1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIM YPOBEHD)
HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH OOYYarOMIerocsi Kak AaKTUBHOTO H
OTBETCTBEHHOI'0 YJIEHAa POCCHICKOTr0 OOIIECTBA, MPEACTABICHHE O MAaTEMAaTHYECKHX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, TPOLEIYpP T'PaKIaHCKOTO
oOmecTBa (BIOOPHI, OMPOCHI U JIPYroe), yMEHUE B3aUMOJICHCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U Ha3HAYCHHUEM,;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHMCKON TPAKIAHCKOHW HICHTUYHOCTH, YBAXKEHUA K
IIPOLIJIOMY M HACTOSIIEMY POCCHMCKOM MaTEMaTUKH, LEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUAM POCCHICKMX MaTEMaTHMKOB M POCCHMCKOM MAaTeMaTHYE€CKOM IIKOJIBI,
MCIIOJIb30BAaHUE ITUX JOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JIyXOBHBIX IIEHHOCTEH POCCHUMCKOr0 Hapoaa, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, AITUYECKOIO IIOBEJIEHHUS, CBA3AHHOIO C IPAKTHYECKUM
IIPUMEHEHUEM JOCTMIKEHUNM HAyKH WM JEATEIbHOCTBIO YUYEHOIO, OCO3HAHHME JIMYHOIO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIKOYAs HSCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJa4, PEUICHUN, PACCYKICHUN, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSITh MAaTEMAaTUUECKHE 3HAHUSI B HHTEPECax 3/I0POBOTO
u Oe3zonmacHoro oOpa3a >KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0pPOBBIO
(3mopoBoe mnuTaHUE, COANAHCUPOBAHHBIA PEXKUM 3aHITHH W OTIbIXa, pEryJspHas
¢u3nUeckass aKTUBHOCTh), (PU3MUECKOE COBEPILIECHCTBOBAHUE NMPH 3aHATHUSIX CIIOPTUBHO-
0370POBUTEIBHON 1E€ATETbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH TPY0JII00Us, UHTEPEC K PA3IUYHBIM
cdepam npodeccuoHaIbHOM 1eATEeNbHOCTH, CBSI3aHHBIM C MATEMAaTHKON U €€
MPUWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp OyylIel npodeccuu u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TJIaHbl, TOTOBHOCThH U CIIOCOOHOCTD K
MaTeMaTHYEeCKOMY 00pa30BaHUIO U cCaMO0OOpa30BaHUIO HAa MPOTSHKEHUHU BCEH JKU3HH,
FOTOBHOCTh K aKTUBHOMY YYACTHIO B PEIICHUU MIPAKTUUYECKUX 3a]1a4 MaTeMaTHYECKOM
HaIpaBJICHHOCTH;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:



c(hOpPMHUPOBAHHOCTh AKOJIOTHYECKON KYJIbTYPhl, TOHUMAHUE BIUSHUS COITUATHHO-
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIMATIBLHOM CPEeJibl, OCOZHAHUE
IJI00QJIPHOTO  XapakTepa JKOJIOTHYECKUX MpoOJieM, OpHWEHTalMs Ha TMPUMCHCHHE
MaTeMaTHYECKUX 3HAHUM i1 peIIeHHUs] 3ajad B OOJACTH OKpYXKaloIled Cpejbl,
IJIAHUPOBAHUE TIOCTYIIKOB U OLICHKU MX BO3MOXKHBIX ITOCJIEACTBUN MJIA OKpPYIKaroIiei
cpenbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPaKTUKH, OHUMaHUE MaTeMaTHYeCKOW HAyKHU Kak
chepbl YeTOBEYECKON JIESITEILHOCTH, ATANOB €€ Pa3BUTHS U 3HAYMMOCTH JUUIS Pa3BUTHS
IUBWIN3ALNY, OBJIQJICHUE S3BIKOM MAaTEMaTUKHM W MaTeMaTUYECKOW KYyJIbTYpOH Kak
CPEACTBOM  T[O3HAaHWUS  MHUPA, TOTOBHOCTh  OCYILIECTBISATh  MPOEKTHYIO U
HCCJICIOBATENIbCKYIO ACATEILHOCTh UHAMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC Y4eOHbIC 1eiiCTBUSA

Bba3oBble Jlornyeckue AeiicTBUA:

BBISIBIIATH M XapaKTE€PU30BaTh CYUIECTBEHHbIE MPU3HAKH MAaTeMaTHYECKUX
OOBEKTOB, MOHITHH, OTHOIIEHUN MEXIY HOHATUAMHU, (POPMYJIUPOBATH OINpPEACICHUS
MOHSTHUM, YCTaHAaBIMBATh CYIIECTBEHHBIM MNPU3HAK Kilaccu(UKalMM, OCHOBAaHUS MAJis
0000IIEHHS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U NPEOOPA3OBBIBATE CYKIECHUSA: YTBEPAUTEIbHbBIC
Y OTpULIATENbHbIE, €MIUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHUBOPEUYUS B
(dakTax, JaHHBIX, HAOIIOICHUSIX U YTBEPXKICHUSX, TIPEAJIaraTh KPUTEPUU JIJIsl BBISIBIICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUUH;

JenaTb BBIBOABl C HMCHOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUU;

OPOBOJUTH CAMOCTOSITENIBHO JOKAa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPKICHUN
(mpsiMble ¥ OT NPOTUBHOTO), BBICTpAaUBaTh APryMEHTAIMIO, NMPUBOAUTH HPUMEPHl U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJBL;

BBIOMpATh croco0 pemieHus: yueOHOM 3aiaud (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelleHus, BbIOMpaTh Haubosee MOAXOASIIUN C Y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

UCIIOJIb30BaTh  BONPOCHI KaK  HMCCIEAOBATENbCKUI  MHCTPYMEHT IO3HAaHMS,
dhopMyIHpoBaTh BOIMPOCHI, (PUKCUPYIOIIUE MPOTHUBOpEUHE, MpOoOIeMy, yCTaHABIWBATh
HCKOMOE U JJaHHO€, POPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UINI0, MHEHHUE;



MPOBOANTH CaMOCTOSITENIbHO CIUIAHMPOBAHHBIA 3KCIEPUMEHT, HCCIEIOBaHHE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OO0beKTa, SBJICHHUSA, Mpolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy 00bEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSTENbHO (QOpMyIHpOBaTh OOOOIIEHUST W BBIBOJABI 1O pe3yJbTaTaM
POBEIEHHOTO HAOIIO/IEHUS, HMCCIEIOBaHUs, OICHUBATH JIOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIECHNUIA;

MPOTHO3MPOBaTh BO3MOXKHOE  pa3BUTHE IIpoliecca, a TakKe BbBIIBUTATH
MPETNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH I€PUIIUTHI HH(MOPMAINK, JAaHHBIX, HEOOXOUMBIX JJI OTBETa Ha BOIPOC
U IS pEILeHUs 3a/1a4u;

BbIOMpaTh WHMOPMALMI0O M3 HMCTOYHHUKOB pA3IUYHBIX THUIIOB, aHAJIW3UPOBATh,
CUCTEMATHU3UpPOBaTh W HMHTEPHPETUPOBATH MHPOPMAIMIO Pa3IUYHbIX BUAOB U (popm
IpEeJICTaBICHHUS,

CTPYKTYpUpOBaTh HWHGPOPMAIUIO, TMPEACTAaBIATh €€ B Pa3IMYHBIX (opmax,
WJUTIOCTPUPOBATH IpapUUeCcKy;

OILICHMBATh HAA&KHOCTh MHGPOPMAIMU IO CaMOCTOATEIHHO CHOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMmyHuKkaTHBHBIE YHMBeEpPCAJbHbIE YueOHbIe NeiCTBHSA

Oo0wmenue:

BOCIPUHUMATh U (HOPMYJIHPOBATh CYKJEHUS B COOTBETCTBHM C YCJIOBHUSIMH U
HEeJISIMH OOIIEHHMSI, SICHO, TOYHO, TPAMOTHO BBbIPa)KaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJAY PELICHUs 3a/ladyd, KOMMEHTHUPOBAThH
ITOJTyYEHHBIA PE3yJIbTaT;

B XxoJe OOCYXIEHHUs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0JsieMbl, pelaeMol 3a7au, BBICKA3bIBaTh MJIEW, HAIEJICHHbIE HA TOWCK pELICHHUS,
COMOCTAaBJISAT CBOM CYXJACHHUS C CYXIEHUSMH JAPYIMX YYacTHUKOB Jualiora,
oOHapyXuBaTh pazMyle U CXOACTBO MO3ULHUNA, B KOPPEKTHON (popMme GpopMynnpoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHUS;

OPEICTaBIATh pEe3yJbTaThl pELICHUS 3aJayd, SKCIEPUMEHTA, MCCIEI0BaHUsA,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EHTALUU U OCOOEHHOCTEHN ayIUMTOPHUH.

PeryjsiTuBHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJIATh IUJIaH, aJTOPUTM pEIIeHUs 3ajayd, BBIOUpPATh CIOCOO PEIICHUS C
y4ETOM HMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:



BJIA/IETh HAaBBIKAMH MO3HABATEJIBbHON pPEQIIEKCHMH KaK OCO3HAHMS COBEPIIAEMbIX
OCUCTBUM ¥ MBICIMTENBHBIX MPOILECCOB, HX PE3YJIbTAaTOB, BIAAETh CHOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJISL IMpollecca M pe3yibTaTa PELIEHUsS MAaTeMaTHYECKOU
3a/1a4y;

IPENBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPM PELICHHH 3aJayH,
BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JIAHHBIX,
HaANICHHBIX OIKOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBUE pE3yjbTaTa LEIUM U YCIOBUSAM, OOBSACHATH NPUYUHBI
JOCTUKEHMSI WIIM HEJOCTUKEHUSI pe3yIbTaTOB JEATENbHOCTH, HAXOIUTh OIINOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MMOHUMAaTh U MCMOJIb30BATh NPEUMYLIECTBA KOMAHJAHOW U MHAUBUAYAJIbHON paOOTHI
OpU pelIeHUH Y4eOHBIX 3aj]ay, MPUHUMATh LeJb COBMECTHOM JESTEbHOCTH,
IUIAHUPOBAaTh OpPraHM3al[Ml0 COBMECTHOM paloOThI, pacnpenensirth BUAbl padorT,
JIOTOBApUBATLCS, OOCYXKJaTh MpPOLECC M pe3yJbTar paboThl, 00001aTh MHEHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCykaeHus, OOMEH MHEHHI],
«MO3TOBBIE HITYPMBD» U UHBIE), BBIIOIHIATH CBOIO YAaCTh padOThI U KOOPIMHUPOBATH CBOU
JAEUCTBUS ¢ JPYTMMHU WIEHAMU KOMaHJbl, OLEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMI
MPOJYKT MO KPUTEPUIM, CPOPMYITHMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUS.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 ki1acce o0y4aronuiics NoJIyquT CIEayIOIUe TPeaMETHbIE
pe3yNnbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO Kypca «Ainredbpa u
Hayaja MaTeMaTHYECKOro aHAIU3a»:

Yucsa v BBIYMCICHUSA:

CBOOOJHO  ONEPUPOBATH MMOHATUAMM: PAUUMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoInyeckasi 1poOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIIO, MHOYKECTBA PAllMOHAJIBHBIX
U JEUCTBUTEIBHBIX YMCEI, MOAYJIb JEUCTBUTEIBLHOIO YNCIIA;

IPUMEHSTh APOOW W MPOIEHTHI ISl PElICHUs] MPUKIAJAHBIX 3a7ad U3 Pa3IHYHbIX
OTpaciiel 3HAHUW U pEAIbHOU KU3HU;

MPUMEHSITh TPUOIMHKEHHBIE BBIUMCICHUS, TpaBUJia OKPYIJICHUS, MPUKUIKY M
OIIEHKY pe3yJIbTaTa BbIUYMCIICHU;

CcBOOOJHO ONEpPUPOBATH MOHATHEM: CTENEHb C LIEJbIM MMOKA3aTelIeM, UCIOJIb30BATh
MOIXO/ISIIYI0 (OPMY 3alUCH IEHCTBUTEIIBHBIX YUCET JJIS PEIICHUS TPAKTUYECKUX 3a]1a4
Y TIPE/ICTaBIICHUS JAaHHBIX;

CBOOOJHO OMEPUPOBATH TMOHSATHUEM: apUPMETUYECKU KOPEHb HATypaJbHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PAllMOHAIBHBIM ITOKa3aTelNeM;



CcBOOOIHO ONEPUPOBATH MOHATUSAMU: JIOTapu(pM YHCIa, IECATUYHBIC U HATYPaJbHbIC
aorapudmel;

CBOOOJHO OMepUpOBaTh TMOHATHSAMHU: CHHYC, KOCHHYC, TAHTE€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBAaTh TOHATUSMH: AapPKCUHYC, ApKKOCMHYC M apKTaHT'€HC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHSTh Pa3TUYHbIC METObI PEIICHUS PAIIMOHATIBHBIX U IPOOHO-paIlMOHAIBHBIX
YPaBHEHUH, IPUMEHATH METOJI HHTEPBAJIOB I PEILICHUSI HEPABEHCTB;

CBOOOZIHO OMNEpUPOBATh MOHATUSAMH: MHOTOUJIEH OT OJHOM TEPEMEHHOMH,
MHOTOYJIEH C LEJIbIMU KO3(p(GUIUEHTAMH, KOPHM MHOTOYJIEHA, MPUMEHSATH JIE€JICHUE
MHOI'O4JIEHa Ha MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s permenus
3a/1ad4;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CHCTEMa JMHEHHBIX YpPaBHEHWI, MaTpuIia,
ONPEAECTUTENIb MATPUIIBI 2 X 2 U €ro TEOMETPUUECKHUIN CMBICI, UCIOJIb30BATh CBOMCTBA
onpenenuTesss 2 X 2 Juisl BBIYMCICHHS €r0 3HA4YCHMs, IPUMEHATh ONPEACIUTENH IS
pELIECHUS] CHCTEMBI JIMHEWHBIX YPABHEHWM, MOJIEIMPOBAaTh PEAIBHBIE CHUTYyallUHd C
IIOMOIIBI0 CHUCTEMBI JMHEWHBIX YPABHEHHUW, HCCIENOBATh IOCTPOCHHBIE MOJEIU C
ITOMONIBIO MaTPUI] ¥ ONPEIEIUTENEH, UHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JAEHCTBUM ¢ KOPHIMHU ISl IPEoOpa30BaHMsI BbIPaKEHUH;

BBIMOJIHATH MPEOOpPa30BaHUS YHMCIOBBIX BBIPAKEHUHM, COAEpXKAIUX CTEHEHH C
palMOHAIBHBIM [TOKa3aTeNIEM;

MCIIOJIb30BaTh CBOMCTBa Jiorapu(MoB sl MpeoOpa3oBaHUs JIOTApUDMHUUECKUX
BBIPAKEHUI;

CBOOOZHO ONEpUPOBaTh MOHATUSMH: HppAllMOHANbHbBIE, IIOKa3aTelbHbIE U
jgorapuMHUUEcKUe YpaBHEHHUs, HAXOAWTh WX PEUICHUS C MOMOILIBIO PAaBHOCHIIBHBIX
IIEPEXO0I0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (OpMYIBl g TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOJHO OINEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHSTH
HeoOXoauMble (OPMYJIbl JJIsi PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
YPaBHEHHU;

MOJIEJIUPOBAaTh PEAJIbHbIE CUTYAllMM Ha SI3bIKE aireOpbl, COCTABISTH BBIPAKEHUA,
YPaBHEHMS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4M, HCCIIEIOBATH IIOCTPOEHHBIE MOJCIH C
MCIIOJIb30BaHUEM ammapara ajareOphl.

DYyHKIUMU U TPAPUKH:



CBOOOJHO OIEpPUpPOBaTh MOHATUSAMU: (QYHKIUS, CIOCOOBI 3aJaHUs (PYHKIIHH,
B3aMMHO OOpaTHble (PYHKIMH, KOMOO3ULMS (PyHKUIUN, TpaduK (YyHKIUHU, BBHIIOIHSATH
aJIeMEHTapHbIe peoOpa3zoBaHus rpapuKoB (PYHKIIHI;

CBOOOTHO OTIEPHPOBATH MOHATUSMH: 00JIACTh OMPEAETICHUS U MHOKECTBO 3HAYCHHIA
¢byHkuMU, HynM QYHKIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZHO  OMEpPUPOBATH  TMOHATUSAMHU: UYETHbIE U HEYETHbIE  (PYHKIIMH,
nepuoAndeckre (QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIHMH, MaKCUMYMBI U
MHUHMMYMBI ()YHKIIUY, HanOOJIbIlIee U HAaMEHbIIIee 3HaYeHre (PYHKIUU Ha IPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: CTENICHHAs! (QYHKIIHSI C HATYpPaJbHBIM U LEJIBIM
nokaszareseM, rpaduK CTeeHHOW (YHKIMM C HATypajbHBIM M LEJIBIM IIOKa3aTeleM,
rpaduk KOpHA N-OM cCTenmeHHM Kak (QYHKIUH OOpaTHON CTENEeHH C HaTypajIbHBIM
MOKa3aTeseM;

ONEepUPOBATh NOHITUAMMU: JIMHEIHAs, KBapaTUYHasi U APOOHO-TMHENHHAs QyHKIUH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPAPHUKOB;

cBOOOMHO OMEepUpOBaTh TMOHATUSMHU: TOKa3aTrelabHas U Jorapudmmyueckas
GbyHKIIUMH, UX CBOWCTBA U TpaduKu, UCTIOIH30BATh UX TpadUKH I PEIICHUs yPaBHEHUH;

CBOOOMHO  OMEpUpOBaTh MOHATHSIMH: TPUTOHOMETPHUYECKAs  OKPY>KHOCTD,
OTpe/ieNIeHue TPUTOHOMETPUUECKUX (QYHKIUI YMCIOBOTO apryMEHTa;

UCIOJb30BaTh rpauku QyHKUMN NI MCCIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEN
IpHU PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB U pPEaTbHOW >KHU3HU, BBIPAKATH
dbopMynaMu 3aBUCUMOCTH MEKIY BEIHMUYNHAMU;

Havana maTeMaTH4eCKOro aHaJmu3a:

CBOOOZHO ONepuUpOBaTh MOHATHAMH: apudmernyeckas U TeoMeTpUuecKas
nporpeccusi, OECKOHEYHO YObIBaloImias TE€OMETpUYEeCKas NpOrpeccus, JMHEHHBIA WU
HKCIIOHEHIIMATBHBIA POCT, (HOpMyNa CIOXKHBIX IMPOILEHTOB, WUMETh TMPEACTABICHUE O
KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCUH ISl PEIICHUS PEANIbHBIX 3ajjad MPUKIIATHOTO XapaKTepa;

CBOOOZHO OIEpPUPOBAaTh MOHATHAMH: IOCIEIOBATEIBbHOCTb, CHOCOOBI 3aJaHus
MOCIIEI0BATEILHOCTEH, MOHOTOHHBIE U OTPaHUYEHHBIEC MOCJIEI0BATEILHOCTH, TOHUMATh
OCHOBBI 3apO>KJICHUST MAaTEMaTHUECKOTO aHalln3a KaK aHalin3a OECKOHEYHO MaJbIX;

CBOOOZHO OMEpUPOBATh TMOHATHUSMHU: HEMPEPbIBHBIC (PYHKIMH, TOYKH pa3pbiBa
rpaduka QyHKIINH, aCUMITOTHI rpaduka QPyHKITUY;

cBOOOZHO omepupoBaTh MNOHATHEM: (QYHKIUS, HENpephlBHAsE Ha OTpPE3KeE,
MPUMEHSTh CBONCTBA HETPEPHIBHBIX (DYHKITMH IJIs1 pelIeHUs 3a/1a4;

CBOOOJHO OTMEpPUPOBATH MOHSTHUSAMHU: TEpPBas W BTOpas MPOU3BOJAHBIC (DyHKIINH,
KacatelbHas K Tpaduky QyHKIUY;

BBIUMCIISATH NMPOU3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO W KOMIIO3HUIMH JBYX
GbyHKIUi, 3HaTh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;



HCIIOJIb30BAaTh T€OMETPUUYECKUN U (DU3UUECKUN CMBICT MPOU3BOIHOM ISl pEIICHHUS
3az1ay.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar il ONMCaHUS pPeaJbHBIX
IIPOLIECCOB U ABJICHUM, TPU PEIIECHUH 3a/1a4 U3 JPYIUX YYEOHBIX PEIMETOB;

CBOOOZIHO ONEpUpOBATh TOHATUSAMHU: OIpENeTeHHe, TeopeMa, YypaBHEHHE-
CJIEICTBUE, CBOWCTBO MAaTEMAaTUYECKOTO OOBEKTa, JI0KA3aTelIbCTBO, PABHOCUIIbHbBIC
YPaBHEHUS U HEPABEHCTBA.

K xoniy o6ydenus B 11 kiiacce 00y4aromuiics MOIYYUT CIEAYIOIINE IPEAMETHBIE
pe3ynbTaThl MO OTHAEIBHBIM TeMaM palboueld mporpaMMbl yueOHOTO Kypca «Anrebpa u
Hayaja MaTeMaTH4ECKOr0 aHAIU3a»:

Yucia 1 BIYUCICHHUSA:

CBOOOZIHO ONEpUPOBATHh MOHATUSAMU: HATYpaJbHOE M LEJI0€ YHUCIIO, MHOKECTBa
HaTypaJbHBIX U LEJBIX YUCET, UCIOJIB30BATh NPU3HAKN AETUMOCTH 1enbix yucen, HO/I
1 HOK HarypanbHBIX 4ncCel JUIs pelIeHUs 3a/1a4, TPUMEHTh anroput™ EBknmnaa;

CBOOOJHO ONEPUPOBATH MOHATUEM OCTATKa [0 MOJYJIIO, 3alIUCHIBATh HaTypalbHbIC
YHUCia B Pa3JIMYHBIX [IO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOZIHO OINEpPUPOBaTh TMOHATUSAMHU: KOMIJIEKCHOE YHUCIO U  MHOXECTBO
KOMILIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUIEKCHBIE YHCIIa B aireOpandyeckoil Hu
TPUTOHOMETPUYECKOU (HOpMeE, BBINOJIHATH ApU(PMETUYECKUE OINEepalud C HUMH U
n300paxaTh Ha KOOPAUHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO ONEpUPOBaTh MOHATHSMH: HppallMOHANbHbIE, IOKa3aTelbHblE U
norapu(pMHUUYECKHEe HEPABEHCTBA, HAXOAWTh HMX PEIICHHS C MOMOIIbIO PaBHOCHIIbHBIX
IIEPEXO0/IOB;

OCYIIECTBIISATH OTOOP KOPHEN NPU PEIIEHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CcBOOO/IHO ONEpPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXxoauMble (OPMYJbl JJii  PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATHUSAMH: CHCTEMa M COBOKYIHOCTh YPaBHEHHUU U
HEPABEHCTB, PAaBHOCWIBHBIE CUCTEMBl U CHUCTEMBI-CIIEACTBUSA, HAXOAUTh PELICHHUS
CUCTEMBI M COBOKYIHOCTEH pPAlMOHAIBHBIX, HPPALUOHAIBHBIX, IIOKA3aTEJIbHBIX U
norapu(pMUUYECKNX YpaBHEHUI U HEPABEHCTB;

pemaTh paloHalIbHbIE, WPpPALMOHATIbHBIE, MOKa3aTelbHble, Jorapu@MuiyecKkue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPIKAILIME MOLYIIN U NTapaMeTphI;

MPUMEHSTH rpapuuecKre METObI JIJIsl PEIICHUS] YPaBHEHUN U HEPaBEHCTB, a TaKXkKe
3a/1a4 € NMapaMeTpaMH;



MOJIETTUPOBATh PEaNbHBIE CUTYallMH Ha fA3BIKE alreOpbl, COCTABISATH BBIPAXKECHHUS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE
MOJIETTM C UCIHOJB30BaHMEM afmapara anreOpbl, HHTEPIPETHPOBATH MOTYyUEHHBIN
pe3yJbTart.

DOyHKUUM U Tpaduku:

CTpOUTh TpaduKd KOMIO3UIMK (YHKIUHA C TOMOIIBIO  3JIEMEHTapHOTO
MCCJIEIOBAaHMSI U CBOMCTB KOMITIO3UIIUU ABYX (PYHKIIHIA;

CTPOUTh T'€OMETpUYECKHE 00pa3bl ypaBHEHHUH M HEPABEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: T'pa)UKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSTh (PYHKIWU AJI1 MOJCTUPOBAHUS M UCCIIEOBAHUS PEATbHBIX MPOIECCOB.

Hayana mareMaTH4ecKOro aHajJu3a:

UCIOJIb30BaTh MPOU3BOIAHYIO ISl MCCIIEOBaHMUS (PYHKIMM HAa MOHOTOHHOCTh M
DKCTPEMYMBI;

HaxoJIUTh HAWOOJbLIEE M HAaWMEHbllee 3HayeHUs (YHKLUUHM HEMPEphHIBHOM Ha
OTpE3KE;

WCIIOJIb30BaTh MPOM3BOAHYIO JUISI HAXOXACHUS HAWIy4ylIero penieHus B
IIPUKJIAAHBIX, B TOM YHCJIE COLMAJIBbHO-3KOHOMMYECKHX, 3aJadax, I ONpPEICICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMysoi min rpadukom;

CBOOOJHO ONEPHPOBATH MNOHATHSAMHU: NEPBOOOpa3Has, ONpPEACIEHHBIA HHTErpal,
HaxXOJIUTh NePBOOOPA3HBIE ANEMEHTAPHBIX (PYHKIUN U BBIYUCIATh UHTErpa 0 popMyiie
Hrrorona-Jleiibnunna;

HaXOAMTH IJIOLIAAN TUIOCKUX GUTYpP U 0OBEMBI TEN ¢ TOMOIIBIO UHTETpaa;

UMETh IIPEACTABICHHE O MaTEMaTUYeCKOM MOJCIMPOBAHUM HA NpHUMEpE
cocTaBiieHus TupepeHInaNnbHbIX YPAaBHEHHUI;

pemiaTh MpUKIAAHBIE 3aJayd, B TOM YHCIE COLUMAIBbHO-DKOHOMHYECKOTO U
($u3MYECKOT0 XapaKkTepa, CpeICTBAMU MaTEMAaTHYECKOT0 aHaJIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnyecTBo yacoB
Ne HaumeHoBaHue pa3iesioB H TeM DJieKTpoHHbIE (IIU(poBHIE)
KonTpoabubie
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI
MHOXeCTBO JICHCTBUTEIBHBIX YHCEIL.
M .P
1 HOTOTICHET auHOHaﬂbHHeu YpaBHCHHA 1 24 1 https://resh.edu.ru/subject/51/10/
HepaBeHCTBa. CUCTEMBI IMHEHHBIX
YpaBHEHUU
o .
2 YHKIUAH 1 rpaguicit. Cremeriast pyHiuis ¢ 12 1 https://resh.edu.ru/subject/51/10/
EJIBIM MTOKa3aTeIeM
A 7 n-oi .
3 PHMETHECKHIt KOpeiti '-Off CTererii 15 1 hitps://resh.edu.ru/subject/51/10/
HppaumonanbHble ypaBHEHUS
I1 B!
4 oxasarenbias pyniuns. Hokasareipiipie 10 1 https://resh.edu.ru/subject/51/10/
YpaBHECHUSA
Jlorapudpmuueckas pyHKIUS. .
5 18 1 https://resh.edu.ru/subject/51/10/
Jlorapudmuueckue ypaBHEHUS
T
6 PHTOHOMETPHHACCIHE BLIpANCHI 1 22 1 https://resh.edu.ru/subject/51/10/
YpaBHECHUSA
7 ITocnenoBarenbHOCTH U POTPECCUH 10 1 https://resh.edu.ru/subject/51/10/
HenpepwiBable ¢pyakuu. [Ipon3soaaas 20 1 https://resh.edu.ru/subject/51/10/
9 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIE (HM(POBbIE) 06pa3oBaTebLHBIE
n/n MPOrpamMMbI Bceero Kontponuere pecypcbl
padoThI
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 99 1
MTPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpAI 12 1
I'paduku TpUrOHOMETPUYESCKUX
3 ¢bynkuii. TpuroHomerpuueckue 14 1
HEpaBCHCTBA
4 HppanmonanbHble, TOKa3aTeIbHbIC U 24 1
norapu(MHYECKUE HEPAaBEHCTBA
5 KommnekcHeie uncna 10 1 https://resh.edu.ru/subject/lesson/4115/conspect/149104/
6 Harypanbnble u nensle yncna 10
Cucrembl parmoOHaIbHBIX,
7 HMPPALMOHAIIBHBIX IT0KA3aTEIbHBIX U 12 1
norapu(MUYECKUX ypaBHEHUI
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpEHwUeE, OGOGH.[CHI:IC, 16 2
CUCTEeMaTH3aIusl 3HAaHUHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Koy
° Tema ypoka eCTBO Jara
n/n U3yUYEeHHUs
4acos

[[MHOKecTBO, omepaiiy HaJl MHOKECTBAMH M UX CBOWCTBA

Huarpammel Diinepa-Benna

[IpuMmeHeHne TeOpEeTUKO-MHOKECTBEHHOTO arnmapaTa Jiisl pelieHus 3a1a4d
4 Parmonanbueie uncina. OOBIKHOBEHHBIC M IECSITUYHBIE IPOOHU, TPOLIEHTHI, OECKOHEUHBIE 1

MePUOANYECKHE 1podu
5 Parmonanbhble uncia. OObBIKHOBEHHBIE U IECTUYHbIE IPOOH, IPOLIEHThI, OECKOHEUHbIE 1

MePUOANYECKHE 1podu
6 [Tpumenenue apoGeil ¥ NPOLIEHTOB Ul PELICHUs IPUKIIAIHBIX 3a/1a4 1
7 [Ipumenenue apodeii u NPOLEHTOB IS PeIIeHUs TPUKIAIHBIX 3a7a4 1
8 JlelicTBUTENbHBIE Uncia. PalinoHaabHbIe U UppalMOHATIBHBIE YUCIIa 1
9 ApudmeTrrueckue onepanuu ¢ JeHCTBUTENbHBIMU YUCIaMU 1
10 Moaynb AeMCTBUTENBHOTO YHCIIA U €r0 CBOMCTBA 1
11 [TpuOnuxEHHBIE BBIYMCIICHUS, IPABUIIAa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUI 1
12 OCHOBHBIE METO/IbI PELICHHS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YpaBHEHHUH U HEPABEHCTB 1
13 OcHOBHBIE METOIbI PELIEHUS LENIBIX U APOOHO-PAIMOHATILHBIX YPaBHEHHUH U HEPABEHCTB 1
14 OCHOBHBIE METO/IbI PELLICHUS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHHUH U HEPABEHCTB 1
15 MHoro4ieHsl OT OAHON NepeMeHHOU. [[eneHre MHOTroYIeHa Ha MHOTOWIEH C OCTaTKOM. TeopeMa besy 1
16 MHorounens! ¢ nensiMu kodpdunrentamu. Teopema Buera 1
17 Pemenue cucrem JIMHENHBIX ypaBHEHUI 1
18 Pemenue cucreM TUHEHHBIX ypaBHEHUH 1




Marpuiia cucteMbl JUHEHHBIX ypaBHEHUN. OnpeenuTeb MaTpUIbl 2X2, ero TEOMETPUIECKUN CMBICIT

19 Y CBOMCTBA; BEIYMCIIEHUE €T0 3HAUCHUS 1
20 Onpenenurtenb MaTPUIBI 2X2, €r0 TEOMETPUYECKUI CMBICI M CBOMCTBA; BBIYUCIICHUE €r0 3HAUCHUS 1
21 [IpuMeHeHue onpenenuTens A peLIeHUs] CUCTEMBbI JINHEWHBIX YPaBHEHUU 1
22 Pemienue npukinagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX YpaBHEHHH 1
23 Pemrenne npukiiagqHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPAaBHEHUI 1
24 KounrpoJubHas padora: "PannoHanbHble ypaBHEHUsI U HepaBeHCTBA. CUCTEMBI IMHEWHBIX YpaBHEHUM" 1
25 @ynkius, cnocoOsl 3amanus Gpyaknun. Bzanmuo obpatasie pyHkinu. Komnosunus ¢yHKmi 1
26 I'paduk pynkuuu. dnemeHTapHbie mpeodpazoBanus rpadukoB GpyHKIKN 1
97 OO6nactp ornpeeneHus: © MHOXecTBO 3HaueHui Gyakmuu. Hymn ¢pynkuuu. [IpomexxyTku 3HaK 1
MOCTOSTHCTBA
28 Yérnele u Heu€THble pyHKumU. [lepuoanueckue pyHkimu. [IpoMexxyTKu MOHOTOHHOCTH (DYHKIIUU 1
29 MaxkcumyMbl 1 MUHUMYMBI (GyHKIMU. Hanbombiiee 1 HauMeHblIee 3HaueHue (PyHKIMY Ha 1
MIPOMEKYTKE
30 JIuHeiiHast, KBapaTUYHAS ¥ IPOOHO-TMHEWHAS QYHKIIUU 1
31 DeMeHTapHOe Ucciel0BaHue U MTOCTpOeHUe rpauKoB 3TUX (PYHKIMN 1
32 DeMEeHTapHOE UCCIICIOBAHKE U TTOCTPOCHUE TPA(UKOB ITHX (HYHKITUH 1
33 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1
34 CrerneHs ¢ 1e6IM IToKa3zaTeneM. buaom HeroToHa 1
35 CrenenHast GyHKLUSA C HATYpaJbHBIM U LENbIM Moka3aTeneM. E€ cBoiicTBa u rpadux 1
36 Kontpoabnas padora: "Crenennas ¢pyakuus. E€ cBoiicTBa u rpaduk” 1
37 Apudmernueckuil KOpeHb HaTypabHON CTETIEHH U €r0 CBOICTBA 1
38 ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBa 1
39 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHNHN, COACPIKAIINX CTENICHH U KOPHH 1
40 ITpeoOpa3oBaHus YUUCIOBBIX BBIPAXKEHUHN, COEPIKAIINX CTEIEHU U KOPHH 1
41 [TpeoOpazoBanHus YUCIOBBIX BBIPAKEHUH, COIEP)KAIINUX CTENIEHN U KOPHHU 1




42 WppaunonaneHble ypaBHeHUs1. OCHOBHbIE METO/Ibl PEIICHUS UPPALMOHATIbHBIX YPaBHEHUIN 1
43 HppaumonansHbie ypaBHeHUs1. OCHOBHbBIE METO/IbI PEIICHUS! HPPALMOHATIBHBIX YPaBHEHUI 1
44 WppaunonaneHble ypaBHeHUs1. OCHOBHbIE METO/Ibl PEIICHUS UPPALUOHATIbHBIX YPaBHEHUH 1
45 PaBHOCHIIBHBIE ITEPEXOIbI B PEILICHUH HPPAL[MOHAIBHBIX YPaBHEHHH 1
46 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH UPPAIIMOHATBHBIX YpaBHEHHHA 1
47 PaBHOCHIIBHBIE ITEPEXOIbI B PEILICHUH HPPAL[MOHAIBHBIX YPaBHEHHH 1
48 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH HPPAIIOHALHBIX YpaBHEHHHA 1
49 CaoiicTBa 1 rpaduk KOpHs N-0if cTeneHn Kak GyHKIUU OOpaTHOM CTENEHH ¢ HaTypaJIbHbIM 1
rokaszaresuem
50 CoiicTBa 1 rpaduk KOpHS N-0if CTETIeHN KaK (yHKIIMK OOpaTHON CTENEHH C HATYpPAIbHBIM 1
roKazaresem
51 KonTponbnas pabota: "CoiicTBa u rpaduk KopHs N-oii creneHu. MppannoHaibHble ypaBHEHUS" 1
52 CreneHb ¢ paliOHaJIbHBIM TIOKa3aTeneM U e€ CBOHCTBa 1
53 CremneHs ¢ pallMOHAIBHBIM MMOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHb ¢ pallOHAJIbHBIM TOKa3aTeneM U e€ CBOHCTBa 1
55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U rpaduK 1
56 Hcnonb3oBanue rpaduka GyHKIMU IS peIIeHUs] ypaBHEHU N 1
S7 Wcnonb3oBanue rpaduka GyHKUINN AJIs pELIEHUs] ypaBHEHUI 1
58 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI pEIIEHUS TOKA3aTEIbHBIX YpaBHEHUI 1
59 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METOIBI PEIICHUS TIOKA3aTENbHBIX YPaBHEHUH 1
60 IToka3zarenbHble ypaBHEeHUS. OCHOBHBIE METObI PEIIEHUS MTOKA3aTENIbHBIX YpaBHEHU I 1
61 KonTtpoabHnas padora: "[lokazarensHas ¢pynkius. [lokazarenbHble ypaBHeHus" 1
62 Jlorapudm uucna. CoiicTa jorapugpma 1
63 Jlorapudwm uncna. CoiicTBa jgorapudma 1
64 Jlorapudm uucna. CoiicTa Jorapugpma 1
65 JlecATUYHBIE U HATypaJIbHbIE JTOTapH(PMBbI 1




66 JlecsaTHYHBIC U HATypaJIbHBIC JTOTapU(PMBbI 1
67 [IpeoOpazoBaHue BEIpaXEHUH, COACPIKAIUX JTOTAPHPMBI 1
68 [IpeoOpazoBanue BhIpaXKEHUM, COIEPKAIINX JTOTapU(PMbI 1
69 [IpeobOpazoBanue BeIpaXKEHUH, COIEPKAIIUX JOTaprUPMBbI 1
70 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1
71 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U Tpaduk 1
72 Hcnonp3oBanue rpaduka GyHKIMA 151 pEeHICHUs] ypaBHEHUH 1
73 Hcnonb3oBanue rpaduka GyHKIUU A pelICHUs] ypaBHEHUI 1
74 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX YpaBHEHHI 1
75 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/bI PEUICHHS TOTapU(PMUUECKUX ypaBHEHUN 1
76 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(MUIECKAX YpaBHEHHHA 1
7 PaBHOCUIIbHBIE TIEpEXObl B PELHICHUH JIOTapU(PMUUECKUX ypaBHEHUI 1
78 PaBHOCUIIbHBIE TIEpEXObl B PELICHUH JIOTapU(PMUUECKUX ypaBHEHUI 1
79 KonTpoabnas padora: "Jlorapupmuueckas Gpynkuus. Jlorapupmudeckne ypaBHeHUs" 1
80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO apTyMEHTa 1
81 Cunyc, KOCHHYC, TAHT'€HC M KOTaHI€HC YMCIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YUCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTe€HC YHCIIOBOTO apryMEHTa 1
84 Tpuronomerpuieckas OKpy>KHOCTb, OIPEAEICHNE TPUTOHOMETPUIECKUX (PYHKIUI YUCIOBOTO 1
apryMeHTa
85 Tpuronomerpuveckast OKpy>KHOCTB, OTIPEACTICHHE TPUTOHOMETPUIECKUX (PYHKITUI YHUCITIOBOTO 1
aprymMeHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1
87 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1




90

[Ipeo6pa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUN

1
91 [IpeoOpa3oBanue TPUTOHOMETPHUUECKUX BBIPAKECHUI 1
92 [IpeobOpazoBanye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
93 [IpeobOpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUM 1
94 PemreHne TpuroHOMETpUYECKUX YPaBHEHUU 1
95 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1
96 Pemienne TpUrOHOMETPHUUECKUX YpaBHEHHUN 1
97 Pemenne TpuroHoMeTpuueCKUX ypaBHEHUI 1
98 Pemienne TpUroHOMETPHUUECKUX ypaBHEHUN 1
99 Pemenne TpuroHoMeTpuueCKUX ypaBHEHUI 1
100  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUH 1
101 KontpoabHnas padora: "TpuronomMmerpuyeckre BoIpaXXeHUsI 1 TPUTOHOMETPUYECKHE YpaBHEHUS" 1
102 [TocnenoBarenbHOCTH, CTIOCOOBI 3aJaHUS TIOCIIEIOBATEIHbHOCTEH. MeTo 1 MaTeMaTHIeCKON HHITYKITHI 1
103  MoOHOTOHHBIE U OrpaHUUYEHHbIE MTOCIeN0BaTEIbHOCTH. VicToprs aHamn3a OECKOHEYHO MaJIbIX 1
104  Apudmermueckasi mporpeccHs 1
105  TI'eomerpuyeckas mporpeccus 1
106 = beckoHe4HO yObIBaroOIIas FeOMETpHUECKas IPOrPECcCHs] 1
107 CyMMa GeckOHEUYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCUH 1
108  JluneitHblil 1 SKCIOHEHIMANBHBIN pocT. Yucno e. dopmysa cI0XKHbBIX TPOLEHTOB 1
109 JIMHENHBIN ¥ SKCIOHEHIMAIBHBIA pocT. Yncio e. @opMyra CII0KHBIX ITPOLIEHTOB 1
110  Hcnosb30BaHUE MPOrPECCUH AJIS PEIICHUS pealIbHBIX 3a/1a4 MPUKIIAIHOTO XapaKkTepa 1
111  KourpoJabHas pa6ota: "[locnenoBaTenbHOCTH U Tporpeccuu’ 1
112  HenpepsiBHble (QYHKIIMH U UX CBOWCTBA 1
113 = Touka pa3pbiBa. ACUMITOTHI TpaUKOB PYHKIINI 1
114  CaoiicTBa pyHKIUI HENIPEPHIBHBIX HA OTPE3KE 1
115  CaoiicTBa (hyHKIHMI HEPEPHIBHBIX HA OTPE3KE 1




116

MeTO,I[ HHTEPBAJIOB JJIA pCIICHUSA HCPABECHCTB

1
117  Merox uHTEpBaJIOB JJIsl PELIEHHS] HEPABEHCTB 1
118 = Meroa WHTEPBAJIOB ISl pELICHUST HEPABEHCTB 1
119  IIpuMeHeHHE CBOWCTB HEMPEPHIBHBIX (DYHKIIMI 17151 pEIICHHs 3aa9 1
120  IlpumeHeHune CBOMCTB HENPEPHIBHBIX (PYHKIUH IS pELICHUs 3a1a4 1
121  IlepBas u BTOpas Npou3BOAHBIC (DYHKIIMH 1
122 Omnpenenenue, reOMETPUIECKAN CMBICI TIPOU3BOTHON 1
123 Omnpepnenenue, GU3NIECKHUI CMBICI TPOU3BOTHOM 1
124  VYpaBHeHHe KacaTeIbHOH K rpaduKy GyHKINN 1
125  VYpaBHeHue kacatenbHOU K rpaduky GpyHKIUN 1
126  Ilpou3BomHBIC dJIEMEHTAPHBIX (QYHKINH 1
127 = TIpou3BojaHbIE 3JIEMEHTAPHBIX (YHKIIHI 1
128  IlpowsBoaHasi CyMMBbI, TPOU3BEACHNUSI, YACTHOTO U KOMITO3UITNH (DYHKITHA 1
129  IlpousBojHast CyMMbl, IPOU3BEACHUS, YACTHOTO U KOMITO3UIIUH (DYHKITHIA 1
130  Ilpowm3BojHasi CyMMBbI, TPOU3BEACHHUS, YACTHOTO W KOMITO3HUITUH (DYHKITHIA 1
131 = KourpoabHnas padora: "IIpousBoanas' 1
132 [ToBTOpeHue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
133 [ToBTOpeHmEe, 00001EeHNe, cucTeMaTH3alus 3HaHni: "D yHKIIN" 1
134  HroroBasi KoHTpoJbHasI padoTa 1
135  HroroBasi KOHTPOJIbHAsI padoTa 1
136 [ToBTOpEeHMEe, 06001IeHNE, cCUCTeMaTH3allusl 3HAHUN 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KJIACC

Ne i/

Tema ypoxka

KoauuecTBO 4acoB

Bcero

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne nNpou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIMI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIeIOBaHHIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne Mpon3BOHOM K
MCCIIeI0OBaHNIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOM

(GyHKIIMM Ha OTpe3Ke

Haxoxnenue HanbonbLIErO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(byHKIMHU HAa OTpe3Ke

Haxoxnenne HanOOJbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GYHKIIMM Ha OTPE3Ke

10

Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKIIMU Ha OTpE3Ke

11

12

13

14

Haxoxxnenune HanOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GyHKIMHU HAa OTpe3Ke

Haxosxnenne HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYECHUS HETIPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HAaXO0’KJICHUS HAWJTY4YIIEro PEHIeHUs B
MPUKIIAIHBIX 3a/1a4ax

[Ipumenenre npou3BOIHOM IS
HAaXO0’KJICHUS HAWJTYYIIEro PEHIeHUs B
MPUKIIAJHBIX 3a/1a4ax

15

[IprmeHeHre mporu3BOIHOMN IJIst
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HUITH
rpadpukom

16

[IpumeHeHre mporu3BOIHOMN IJIst
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION WITH
rpagukoM




17

Kommozurus ¢hyHKImii

18 Komnosunus ¢pyHkuumit

19 Kommo3zurust ¢hyHKImii

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHU Ha
KOOPJMHATHOM TJIOCKOCTH

21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

99 KoHntposnbHas padora: "UccaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPa3HBIX

24 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (DYHKITHH.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

o5 [TepBooOpazHbIe 1eMEHTAPHBIX (DYHKIIHIA.
[TpaBuna HaX0XkI€HUS IEPBOOOPA3HBIX

26 Huterpai. ' eoMeTpuyecKkuii CMBICIT
UHTETpaa

97 Brruucnenue onpenenéHHoro HHTerpana
1o popmyne HeroTona-JleltoHuma

78 Boruncnenue onpeneia€éHHOro nHTerpana
o popmyne Herotona-JlelioHuma

29 [IprMeHeHne uHTerpaia 1Jig HaXOXKACHUS
TIoIIaied TIOCKUX Quryp

30 [IprMeHeHne uHTerpaia g HaXOXKACHUS
00BEMOB reOMETPUYECKHX TeI

31 [Ipumeps! pemennii AuddepeHnnaIbHbIX

ypaBHEHUI




[Tpumepsl pemennii nuddepeHIuaTbHbIX

32 o
ypaBHEHHI
MaremaTHuecKoe MOJICIIUPOBaHUE

33 pPeaNbHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKIUU, UX
CBOWCTBA U TpapUKu

37 Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckue GyHKINHU, UX
CBOICTBa U rpaduKu

39 Tpuronomerpudeckue GyHKINHU, UX
CBOICTBa U TpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHUECKON OKPYKHOCTH

Pewienne TpuroHOMeTpU4YECKUX

44
HEPaBEHCTB

45 Pewienne TpuroHOMeTpU4ECKUX
HEPaBEHCTB

46 Pemienue TpuroHoMeTpHUYECKUX
HEPaBEHCTB

47 Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB
KonTtponpnas pabdora: "I'paduku

48 TPUTOHOMETPHUYECKUX (DYHKIINH.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI pEILICHUS
NOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIlICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIlICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
norapu(MUUECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS

norapu(pMHUECKUX HEPABEHCTB




OCHOBHBIE MCTOABI pCHICHUSA

> UPPALUOHAIILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHHS
UPPALOHATILHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHSI
UPPALUOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IBI PEIICHHS
UPPALUOHATILHBIX HEPABEHCTB
61 ['pauueckue METOIBI peLIeHUs
UPPAUOHATIBHBIX YPaBHEHUN
62 I'paduyeckue MeTO/IBI peLICHUS
UPPALUOHATIBHBIX YPaBHCHUN
63 I'pauueckue METOIBI peLIeHUS
NIOKa3aTeNbHBIX YPaBHEHUH
64 I'pamyeckue METOIBI pelIeHus
NIOKa3aTeIbHBIX HEPABEHCTB
65 I'paduyeckue MeTO/IBI peLICHUS
norapu(MUUECKUX YpaBHEHUN
66 I'pamyeckue METOBI pelIeHus
norapu(pMUUECKUX HEPABEHCTB
67 ['paduueckue METOIbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB
I'paduueckue METOIbI PEIICHUS
68 MIOKa3aTeIbHBIX U JIOTApU(PMUIECKUX
ypaBHEHUU
I'paduyeckne MeTobl penieHus
69 MOKa3aTeIbHBIX U JIOTApU(PMUICCKUX

ypaBHEHUH




70

71

72

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLIeHHs
MOKa3aTeNNbHbBIX U JIOrapu(MUYECKUX
HEPABEHCTB

KonTtponsHas pabdora: "MppanuonanbHele,
HoKa3aresbHbIe U JorapudmMuieckue
HepaBeHCTBA"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYECKast HOPMBI 3arucu
KOMIUIEKCHOTO YHCIIa

74

75

76

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYeCcKast HOPMBI 3arucu
KOMIUTIEKCHOTO YHCIIa

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU
ApudmeTrnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIaMU

77

78

79

N3o0paxeHue KOMIIJIEKCHBIX YHUCET Ha
KOOPJAMHATHOM IIOCKOCTH

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOM MJIOCKOCTH

®opmyna Myaspa. KopHu N-oit cTenenun
13 KOMIUIEKCHOTO YHCIia

80

81

®opmyna Myaspa. KopHu N-oit ctenenun
U3 KOMIUIEKCHOTO YHClIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI OJId




perieHus GU3NUECKUX U F€OMETPHUUECKUX
3a1a4y

KoHnTtpoinbHas pabora: "KoMruiekcHbie

82 |
yucna

83 HatypanbHble u nenbie yncia

84 HarypanbHble U 11e51bIe Yrciia

85 [IpumeHeHHe TPU3HAKOB JACTUMOCTH
EJTBIX YUCEeIT

86 [TpuMmeHeHre TPU3HAKOB JIETUMOCTH
EJIBIX YUCEeIT

87 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nensix uncen: HOA u HOK

88 [IpumeHeHHe TPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

89 [TpuMmeHeHre TpU3HAKOB IETUMOCTH
IEJTBIX YUCEI: OCTATKH IO MOIYITIO

90 [TpuMmeHeHre TpU3HAKOB IETUMOCTH
HENBIX YUCEI: OCTATKH M0 MOAYITIO
[IpumeHeHre TPU3HAKOB JICITUMOCTH

91 IEJTBIX YUCEIT: alropuT™ EBKIMIA JUIs
pENIeHHs 3a/1a9 B IEJIBIX YHCIax

92 Kontponbnast pabota: "Teopust menbix
yucen"
CucreMa 1 COBOKYITHOCTh ypaBHEHUH.

93 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 CucreMa 1 COBOKYTHOCTh ypaBHEHUH.

PaBHOCHIBHBIC CHCTEMBI U CHCTEMBI-




CJIICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OcHOBHBIE MCTObI pCICHUA CUCTCM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTelbHbIX
YpaBHEHUN

OCHOBHBIC MCTOABI pCICHUA CUCTCM U

99 COBOKYIIHOCTEH JIorapu(pMUIECKUX
yYpaBHEHUHU

OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHUH

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTUYEeCKUX 3a/a4 1 3a7a4 U3

101 Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM
YKU3HU, MTHTEPIIPETaLus OTy4YEeHHBIX
pe3yabTaToB

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

102 Pa3IUYHBIX 00J1aCTe HayKH U peasibHOM
KU3HU, THTEPIPETAINS TTOTYICHHBIX
pe3yabTaToB




[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3aJ1a4y U3

103 pa3nuyHbIX 00IacTeil HAyKH U pealbHOM
KHU3HHU, THTEPIPETALNS TOTYISHHBIX
pe3yabTaToOB
KoHntposbhas padorta: "Cuctemsr

104 palnoHaATBHBIX, UPPALIMOHATIBHBIX
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"

105 PannonanpHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanuonanbHbie HEpaBEHCTBA C
napameTpamu

107 PanyonanbHbIE CUCTEMBI € TApaMETPAMU

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanmonaibHbIe CHCTEMBI C
napameTpamu

110 [Toka3arenbHble ypaBHEHMsI, HEPAaBEHCTBA
C MmapaMeTpaMu

111 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHEHHS,
HEpaBEHCTBA C TapaMeTpaMu

113 JlorapugpmuuecKkue CUCTEMBI ¢
napameTpamu

114 TpuroHoMeTpuveckne ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpuuecKrue HEPaBEHCTBA C

napameTpamu




116

117

118

TpuroHoMmeTpuveckue CUCTEMBI C
napaMeTpamu

[TocTpoenue u ncciaeaoBaHUE
MaTEeMaTUYECKUX MOJICIICH peabHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napamMeTpamMu

IToctpoenue u uccnenoBaHue
MaTeMaTHUYECKUX MOJIENIeH peaTbHbIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

119

IToctpoenue u uccnegoBaHue
MaTEMATUUYCCKUX MOIIGJIGI;'I PCATIbHBIX
CUTYaIlui C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

120

121

122

KonTponbHnas padora: "3agauu c
napamerpamu”

[ToBTOpenue, 06001IEHNE,
cucTemarusanus 3HaHuil: "YpapHenus"
[ToBTOpenue, 06001IIEHNE,
cUcTeMaTH3alus 3HaHuii: "YpaBHeHus"

123

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHN .
Cucremsl ypaBHeHUN"

124

125

[ToBTOpenme, 0600IIEHNE,
cucremaTtusanus 3Hanuil: "HepaBencrsa"
[ToBTOpenue, 060061ICHNE,
cucremarusanus 3Hanuii: "Hepasencraa”

126

[ToBTOpenme, 0600IIEHNE,




cucremaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHnue, 06001ICHNE,

127 cucreMaruzanus 3Hanui: "[IponsBogHas u 1
e€é npuMmeHeHue"
[ToBTOpeHnue, 06001ICHNE,

128 cucremaru3zanus 3Hanuii: "[IpousBoanas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucremarn3anus 3HaHui: "[IponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpEHHE, 0000IIECHNE,

130 cucreMaru3anus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001IIEHNE, 1
cucreMaru3anus 3HaHui: "Oykuun"

132 [ToBTOpenue, o6odIIEHNE, 1
cucremMarusanus 3HaHuil: "Oynkuun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkunn"

134 HToroBas KOHTpOJIbHAsA paboTa

135 Hrorosast koHTpOIBHAS paboTa

136 [ToBTOpenue, 06001ICHNE, 1
CHCTEMATH3alMs 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







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

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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