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HOACHUTEJIBHAA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hadalla MATEMATHYECKOTO aHaIM3a» SIBISETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MporpamMMe cpenHero oOiero oOpa3oBaHUA,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH O0ECHeYrBaeT MHCTPYMEHTaNbHYIO0 0a3y A
M3YUYCHHsI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYrodl CTOpPOHBI, (OpMHUpPYET
JIOTUYECKOE U a0CTPaKTHOE MBILIUICHHE O0yYarouIuxcs Ha YpoBHE, HEOOX0AUMOM
JUIS OCBOEHUS UH(POPMATUKH, OOIICCTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTHX
IUCIUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJa/IeBaroT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (QOpMyJIupyeT CBOU
JTOCTH)KEHUSI B MaTEMaTUUeCKO dopme.

VY4eOHblll Kypc anreOpbl M Havyall MaTeMaTHUYECKOrO aHalM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCIENIHOTO OBJAJeHUsA 3aKOHaMH (U3UKH, XUMHUH, OWOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIINI Pa3BUTUS YKOHOMUKHU U OOIIECTBEHHOMN JKHU3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIB30BaTh WX IS JaJIbHEHINEro 0Opa3oBaHUS U B
MOBCEJHEBHOM KM3HU. B TO ke Bpems oBiajieHHe aOCTPAKTHBIMH M JIOTHYECKH
CTPOTUMHU KOHCTPYKLIMSIMH alreOpbl M MaTeMaTHUYeCKOro aHaliu3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTB, JOKAa3bIBaTh
YTBEPKJEHUSI C TIOMOUIBI0O MHIYKIMU M PACCYXIaTh JAEAYKTHUBHO, MCIIOJIb30BAThH
00001IeHe W KOHKPETH3allhio, a0CTparMpoBaHWE M aHAJIOTHI0, (QopMmupyer
KPEaTUBHOE M KPUTHUYECKOE MBIIILICHHUE.

B xone u3yuenus yueOHOro Kypca «Anredpa ¥ Hadaia MaTEMaTHYECKOTO
aHanu3a» OOydYaronIuecs: MOJIy4yaloT HOBBIA OIBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOATEIHFHOTO TIOCTPOCHUSI MAaTEMAaTHYECKUX MOJIETICH peaslbHbIX CHUTYaIluH,
UHTEpIpPETAllMd  TOJYYECHHBIX  PEIICHUW, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc 00JajacT 3HAYUTENHHBIM BOCIHTATEIBHBIM MOTCHIIHAIIOM,
KOTOpBIN peanu3yeTcs Kak depe3 Y4eOHBId MaTepuas, CIOCOOCTBYIOMIUI
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PCHHS, TaK W 4epe3 crnenuPuky ydeOHOM
NEeSTENbHOCTH, TpeOyromel MpPOAODKUTENBHOW  KOHIIEHTpAIlMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3yJbTar.

B ocnoBe wmeroauku oOyyeHus anreOpe M HadalaM MaTeMaTUYECKOIro
aHaJu3a JISKUT JIEATeIIbHOCTHBIM MPUHIIUI 00YUYEHUS.

B crpyktype yueOHOro Kkypca «Anredpa W Hadalla MaTeMaTUYECKOIro
aHaJu3a» BBIJCJICHBI CIENYIOIINE COACPKATEIbHO-METOIuYecKue TuHun: «Yucna
U BbluucieHus», «OyHkuu U rpaduku», «YpaBHeHHUs U HepaBeHCTBa», «Hauana



MaTeMaTHYeCKOTO aHanmu3a», «MHOXecTBa © JOorMKa». Bce ocHOBHBIE
COJIEPKATENbHO-METOANYECKHE JHHUHM HW3YyYal0TCI Ha NPOTSHDKCHUH JBYX JIET
o0yuyeHHs Ha YpPOBHE CpeaHero oOiero o0pa3oBaHMs, €CTECTBEHHO JIOMOJIHSIS
ApYT Opyra W MOCTETICHHO HACHIIAsACh HOBBIMH TEMaMHU U pasjaeiamu. JaHHBIH
yueOHBIH KypC SIBISIETCS WHTErPAaTUBHBIM, TIOCKOJIBKY OOBEAMHSIET B cebe
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHUeCKHX TUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPUS, MAaTEMaTHUYECKUN aHAJIN3, TEOpHs MHOXKECTB, MaTeMaTHUeCcKas
noruka u apyrue. Ilo Mepe Toro kak oOywaromuecss OBJIaJE€BalOT BCE Ooliee
IMIMPOKUM MaTEeMaTHYECKHM armapaTroM, Yy HUX MOCIeI0BaTeNbHO GopMUpyeTCsS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJEIbh pEalbHOM
CUTyaIluH, MPUMEHATH 3HAHUS, TIOJyYeHHBIC MIPH M3yYeHUHN Y4eOHOTO Kypca, s
pEeIIeHUsI CaMOCTOSITENNFHO CHOPMYIIMPOBAHHON MAaTeMaTUYECKON 3a/aud, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepkarenpHO-MeTOIUYECKasT TUHUS «Uuclia W BBIYUCICHUS» 3aBepIIacT
(GopMupoBaHUE HABHIKOB HCIIOIH30BAHMSI JICHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HavaTo Ha YPOBHE OCHOBHOT'O 001Iero oopazoBanusi. Ha ypoBHe cpemHero ooiero
oOpazoBanusi oco0oe BHUMaHHE yaensercs (QOPMHUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHUN, BKIIOYAIONIMX B Ce0Sl MCIOJIB30BaHUE PA3ITUIHBIX
dopMm 3ammcu 4Ymclia, YMEHHE JeNaTh NPUKHIKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCIICHUS, OIEHUBATh YHCIOBBIC BBIPAKCHHS, padOTaTh ¢ MAaTeMaTHYCCKUMHU
KOHCTaHTaMH. 3HAKOMbBIE OOYYarolmMMCsI MHOXKECTBA HATypajbHBIX, IICIbIX,
palOHANBHBIX W JEHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCeNl. B KaXIOM H3 OTUX MHOXKECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIC €My cCIeNU(UICCKUEe 3aJaud W OICpalud: JIeJICHUE HaIlelo,
ONEPUpPOBAHUE OCTAaTKaMH Ha MHOXECTBE IIENBIX YHCEN, OCOObIE CBOWCTBA
paIMOHANTBHBIX W MPPAIMOHAIBHBIX YHCEN, apu(PMETHICCKUE OIEpalliy, a TaKxKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH Ha MHOXKECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapss mocnenoBaTenbHOMY pacIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NPUMEHEHUS Ul PELICHUS Pa3iMuHbIX 3a7a4
(GopmupyeTcsi mpeAcTaBlIeHUe O €JUHCTBE MAaTeMaTUKU KaK HayKd U €€ poJiH B
MOCTPOEGHUU MOJIEJeH peanbHOro MHUpPa, LIMPOKO HCIONB3YIOTCS 000O0IIeHHE U
KOHKpETH3aIHsl.

JIunusa «YpaBHEHHS W HEPABEHCTBa» peajM3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeaHero oOmiero o0pa3oBaHHsA, MOCKOJIbKY B KaXIOM
pasnene IlporpamMmbl MpeaycCMOTPEHO pELIEHHE COOTBETCTBYIOMIMX 3agad. B
pe3ynpTaTe OOyYalolIMecs OBJIAJCBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHUS
palMoOHANbHBIX, HUPPAIMOHANBHBIX, TOKa3aTeNbHBIX, JOTapUPMHUECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
cofepKammx mapameTpbl. llodydyeHHBIE yMEHHUS MIUPOKO HCHONB3YIOTCSA TPHU



UCCJEeN0BAHUM (DYHKLIMI C MOMOIIBIO MPOU3BOAHOM, IPHU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3aJa4 Ha HAaXOXKJEHUE HAauOOJbIIMX U HAUMEHBIIUX 3HAYEHUH (PYHKLUU.
JlanHasi conepxkaTesibHas IMHUSA BKJIIOYAET B ce0d Takxke (pOpMUPOBAHHE YMEHUU
BBINIOJIHATh  pacu€Tsl 1O  (QopMysaMm, NpeoOpa3oBaHUs  PALMOHATBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKe BBIPaKEHUH,
collepKallluX CTerneHu W Jiorapudmsl. brarogaps u3yudeHuro anredpandeckoro
Marepuajia  MNPOMCXOAWUT  JaJbHEWIEEe  pa3BUTHE  ANTOPUTMHYECKOIO H
a0CTPaKTHOI'O MBIIIIEHUsT oOydaromuxcs, (HOPMHUPYIOTCS HABBIKUA JEIYKTUBHBIX
paccyxJaeHuid, paboTbl C  CHUMBOJBHBIMM  (opmMaMu,  TpeJCTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJIE€ PABEHCTB U HEpPaBEHCTB. Auredpa
npennaraetr 3(QQeKTUBHbIE HHCTPYMEHTBI [UJISl pEIICHUS MNPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJsIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
sI3bIKa HAyKHU.

CopepxxarenbHo-MeToAnYecKass JUHUA «DyHKIUM U TpaQuKu» TECHO
NEeperieTaeTcss ¢ JAPYTMMU JIMHUAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuaia. M3yyeHue cTeneHHoH,
MOKa3aTeIbHOM, JIorapu(MUUEecKOl U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIMI ISl pelieHusl 3a1ad u3 JPYyrux y4deOHBIX
IPEAMETOB U PEANBHOMN )KM3HHU TECHO CBS3aHO KaK C MAaTEMATHYECKUM AHAIU30M,
TaK U C PEIICHHWEM YypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHUE
yaensiercs (GOPMUPOBAHUIO YMEHUS BBIpaKaTh (OpMyJaMu 3aBUCUMOCTH MEXKIY
pasNTUYHBIMU BETUYMHAMH, HCCIEIOBAaTh MOJyYEeHHbIE (GYHKIIUU, CTPOUTH HX
rpaduku. MaTepuan 3Toi cojiepKaTeIbHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUM
U HaBBIKOB, I[O3BOJIAIOIIMX BBIPAXKATH 3aBHCUMOCTH MEXAY BEJIMYMHAMHU B
pasnmuuHoOi opme. aHATUTHYECKOU, Tpaduueckoi u cioBecHOW. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTHUIO aNTOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K
0000IIEHNIO 1 KOHKPETH3AIMH, UCTIOJIH30BAHUIO AHATIOTUH.

ConepxatenbHas nuHUS «Hadama maTeMaTM4ecKOro aHajau3a» IO3BOJSET
CYLIECTBEHHO PACHIMPUTH KPYI KaK MAaTeMaTH4YE€CKUX, TaK M MPUKIIAIHBIX 3a/1ad4,
JOCTYMHBIX OOy4YalOIUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXHBIX (YHKIWNA, OMPEAENATh WX HAWOONbIINE W HAWMEHBIINE
3HAYEHUS, BBIYUCIATH TUIOMAAU (QUTYpP M OOBEMBI TENl, HAXOAUTh CKOPOCTH U
YCKOpeHHs IpoueccoB. JlaHHas conaepkarenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MAaTEMATHUYECKUX MOJENIEH peanbHbIX CHUTYalHH,
MO3BOJISIET HAXOAWTh HAWIydllee pPEHICHHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAIbHO-DKOHOMUYECKHX, 3a7a4ax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (OPMaTbHO-JIOTUYECKOTO U
KPEAaTUBHOI'O MBbIIUICHUS, (POPMHUPOBAHUIO YMEHUN pacClo3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE M HCKyccTBe. OOydaroumuecs y3HarT O



BBIJIAIOIINXCS pe3yJibTaTaX, MOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEMaTUKU Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTenbHO-METOAMYECKAs JTMHUS «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ce0si SJIEMEHThl TEOPUUM MHOMXKECTB M MAaTeMaTHYECKOW JIOTMKU. TeOopeTHUKO-
MHOECTBEHHBIC MIPEICTABICHHUS MPOHU3BIBAIOT BECh KypPC MIKOJIHHON MaTEMaTUKU
U TpeayiaraloT HauOoyiee YHHUBEpPCAJIbHBIM S3bIK, OOBEIUHSIONINI BCE pa3elbl
MaTeMaTUK Hu €€ TPWIOKEHUM, OHMU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCHUIUIMHBL W WX TNpPWIOXKEHUs B eauHoe 1ienoe. [losTromy BakHO JaTh
BO3MOXKHOCTh OOydYaromeMycss TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTHUKHU U HCIOJIb30BaTh €ro JJIsi BHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MATEMaTHKH KaK HayKH CJeayeT Mpu3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CIIEJJOBAHHE OIpeaeIEHHBIM
npaBujaM  IMOCTPOCHHUS  JIOKA3aTeIbCTB.  3HAKOMCTBO € DJIEMEHTaMU
MaTeMaTUYECKONH JIOTMKUA CHOCOOCTBYET pPa3BUTHIO JIOTHYECKOTO MBIIIUICHUS
00y4Jaromuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCYKJICHHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKA KPUTUUECKOTO MBIIIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMAaTHYECKOTO aHAJIM3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOT'O MOJEIHPOBAHUSA, KOTOpPbIE MpPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENeH peanbHBIX
CUTYyallli, HCCIEAOBAHMS JTHX MOJENEed C TMOMOIIBI0 ammapara aireopsl u
MaTEMaTUYECKOTO aHaIN3a, WHTEPHpPETalUUd TOJTYYEHHBIX pe3yJNbTaToB. Takue
3aJlaHus BIUIETEHBI B KOK/IBIN U3 Pa3eioB MPOrpaMMBbl, TTOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IIMPOKO HMCHOJIb3YeTCsS i pelieHus MpUKIaAHbIX 3amad. [lpu
pPEIICHUH  pEalbHbIX  MPAKTHYECKUX  3aJad  oOydwaroluecs  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHUE HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000ImaTh HW  KOHKPETH3UPOBAaThH  IpoOIIeMy.
JlesitenbHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TPUKIATHBIX —3a/1a4
OpraHu3yeTCs B MPOIIecce U3yUeHHUs BCeX TeM y4eOHOro Kypca «Anrebpa u Hadaia
MaTeMaTUYECKOr0 aHaIU3a».

Ha wusydenne ydeOHOTO Kypca «Anrebpa W Hayaia MaTEMaTHYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 vaca B Hezeno), B 11
kiacce — 136 gacos (4 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncina. OOBIKHOBEHHBIE W JACCATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Mnepuoanyeckue Apoou. Ilpumenenue npoOeil M MPOLIEHTOB s
peLIeHUs PUKIIAJAHBIX 3a7a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUN U PEAIbHOU KU3HU.

JlelicTBUTENbHBIE 4YHMCHA. PalMoHanbHbIE U HUPPAMOHATIBHBIE YHCIA.
Apudmernyeckue  omnepanuu ¢ JEUCTBUTEIBHBIMU  4uCIaMu.  MoOAyJib
JIEUCTBUTENILHOTO YHUCJa U €ro cBoicTBa. [IpuOamxEHHbIE BBIUUCICHUSI, TTPAaBUIIa
OKpYTIJICHUS, MPUKHUJIKA U OLICHKA pe3yIbTaTa BEIYUCICHUI.

Crenenb c uenbiM nokaszareneM. bunom Herotona. Hcenonb3oBaHue
noaxoseld GopMbl 3aMMUCH JEHCTBUTEIIBHBIX YUCEI JJIS PEIICHUS MPAKTUIECKUX
3a71a4 U MPEJICTABICHUS JaHHBIX.

ApudmeTnyuecknii KOpeHb HaTypaIbHON CTEIIEHU B €T0 CBOWCTBA.

CreneHb C palMOHAJIBHBIM T[OKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENIBHBIM MIOKA3aTEIEM.

Jlorapudm uymcna. CpoiicTBa jorapudma. JleciTUUHbBIE W HaTypajbHbIE
Jorapu@msl.

CuHyC, KOCHUHYC, TaHT€HC, KOTAaHI'€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M apKTAaHI€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHusA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHHsS M ypaBHEHHUs-cliecTBUS. HepaBeHCTBO,
pelIeHrne HEpPaBEHCTRA.

OCHOBHbBIE METO/IbI PEUICHUS LEIbIX U APOOHO-PALMOHAIBHBIX YPABHEHUN U
HEpaBEHCTB. MHOrO4YJICHBl OT OJHOW MEpeMEHHOW. JleneHne MHOrodjeHa Ha
MHOIOWIEH C ocratkoM. Teopema be3dy. MHoOrouineHsl ¢  LEJIBIMU
ko3 dunuenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COIEPKAIIUX CTEIIEHN U KOPHH.

HppaunonanbsHbie YPaBHEHUS. OcHoBHbIE METO/IbI peleHus
MPPALUOHAIBHBIX YPaBHEHUMN.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHHS MOKa3aTeIbHbIX

YPaBHEHUH.

[IpeoOpazoBaHue BBIPAKEHUI, COIEPKAIIUX JOTapUDMBI.

Jlorapudmuyeckue ypaBHEHHS. OcHoOBHbIE METO/IbI penieHus
Torapu(PMUYECKUX YpaBHEHUN.

OcHOBHBIE TPUTOHOMETPUUECKHE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUH. PellleHne TpuroHoMEeTpUIeCKUX YpaBHEHUM.



Pemienue cucreM IIMHENMHBIX YpaBHEHUH. Marpuia CUCTEMBI JIMHEHHBIX
ypaBHeHUil. OnpenenuTens MaTpUlbl 2X2, €ro TeOMETPUYECKHUH CMBICI U
CBOMCTBA, BBIYMCICHHUE €r0 3HAYEHUs, IPUMEHEHHUE OINPENCIUTENS I PELICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUU. PelleHue NpUKIaHBIX 3a1ad ¢ [OMOIIBIO
CUCTEMBl JIMHEMHBIX ypaBHEHUU. lcciienoBaHue IIOCTPOCHHONW MOJEIU C
ITIOMOIIBIO MaTPHI] U OTIPEIETUTEIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN PEAJbHOM CUTYalMh C ITOMOILBIO
YPaBHEHUN U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHI U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYEeCKUX 3a/Jady M 3aJad W3 pa3juyHbIX 00jlacTeld HAyKHM U peajbHOM
KU3HU.

DYyHKIUN U TPaPUKH

OyHKIMsA, crnocoObl 3agaHuss (QyHKIuU. B3anmHO oOpaTHBIe (GYHKUHUU.
Komnosunust Qyskuuii. I'paduk  yHkiuu. DneMmeHTapHble MNpeoOpa3oBaHUs
rpauKoB GyHKIIHIA.

OO6unactp ompenenaeHUss 1 MHOXKECTBO 3HaueHui pynkumu. Hynu QyHkium.
[IpomesxyTku 3HakonocTossHCTBA. YETHbIe 1 HeuéTHbie GyHKUMU. [lepuoanueckue
¢ysakiuu. TIpoMexxyTKu MOHOTOHHOCTH (PYHKIIMM. MakCUMyMbl U MUHUMYMBI
¢ynkuun. Haubonbiiee u HauMeHblee 3Ha4eHNs (QyHKIUU Ha IPOMEKYTKE.

JIuneliHas, KBagpaTWyHas M JPOOHO-IMHEHHAss (QyHKUMU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPaUKOB.

CrenenHas QpyHKLIMs C HaTypaJbHBIM M LIEJNbIM MOKa3areneM. EE cBoiicTBa u
rpa¢uk. CpoiictTBa M rpadUK KOpHS N-OM CTENMEeHM Kak (PYyHKIMH OOpaTHOU
CTEIIEHU C HATYPaJbHBIM IT0KA3aTEIIEM.

ITokazarenbHass u norapudMuueckas (GyHKIIUH, WX CBOMCTBA M TpaduKH.
Hcnons3oBanue rpadukoB GyHKIUH ISl PEIICHUS ypaBHEHU.

Tpuronomerpudeckass OKPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUYECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

QOYHKIMOHAIIBHBIE 3aBUCHMOCTHM B pEaJbHBIX Ipoleccax M SBICHUSX.
['paduxu peasibHBIX 3aBUCUMOCTEH.

Havyaja MaTeMaTH4€CKOr0 aHAJIN3a

[TocieqoBaTeIbHOCTH, CIOCOOBI 3aJaHus IIOCIENOBATENbHOCTEN. MeTton
MaTeMaTU4eCKOn UHAYKLIVH. MOHOTOHHBIE " OrpaHUYECHHbBIE
IIOCJIEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHUS MAaTEMaTHYECKOrO0 AHAIM3a Kak
aHann3a 6ECKOHEUHO MaJIbIX.

Apudmernueckas U reoMeTpuyeckas mnporpeccuu. beckoHeuHo yObiBaroImas
reometrpuueckas mporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TeOMETPUYECKOU
Mporpeccuu. JINHENHBIA U 3KCIOHEHINAIBHBINA pOCT. Yucino e. @opmyna CI0KHbIX
IIPOLICHTOB. Mcmonb30BaHWE MPOTPECCHM ISl  PELICHUS PpEANbHBIX 3aaad
MPUKJIAAHOIO XapakTepa.



HenpepoiBubie ¢yHkIuu u ux cBoiictBa. Touku pa3pbiBa. ACUMIITOTHI
rpaduxoB QyHkuui. CBoicTBa (yHKUMHA HENpEepbIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB Ul DPELICHHWS HEpaBeHCTB. IIpuMeHeHHEe CBOWCTB HENPEPBIBHBIX
GyHKUMN 115 petieHus 3a1a4.

[lepBas u BrOpas npousBojHble PyHKIMU. OnpeaeneHue, reoMeTpUIeCcKuil u
(¢u3nUecKuii CMbICT IPOU3BOAHOM. YpaBHEHUE KacaTeabHOU K TpaduKy QyHKIUH.

[Ipou3BoAHBIE  BJNEMEHTAPHBIX  (PYHKIUH. IIpousBogHass  cymMmBl,
MPOU3BEICHUS, YACTHOT'O U KOMITO3UIUH ()YHKLIUH.

MHo:xecTBa U JIOTHKA

MHo)XecTBO, oOllepaluyd HaJ MHOXKECTBAMU M HMX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IlpuMeHeHHE TEOPETHMKO-MHOMXKECTBEHHOIO —amnmapara  JUis
ONMCAaHUS pPEaJbHBIX IPOLECCOB U SBJICHUW, IPU PELICHUU 3a4a4 U3 JAPYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yucaa v BIYMCICHUS

Harypanbubie u nensie yncna. IlpumMeHeHne Npru3HAKOB JIEIMMOCTH LIEJIbIX
yrces, HanOombIuii oOmuii genutens (manee — HOJI) u HamMmeHblee oOiiee
kpatHoe (nanee — HOK), octatkoB o Moayito, anropurMma EBkiuaa asst penieHus
3a/a4 B IEJIbIX YUCIAX.

Kommnekcuble uucia. AnreOpanmdeckas W TpUTOHOMETpUYECKas (HOpPMBI
3aMMCH KOMIUIEKCHOTO 4Hcla. ApudMeTHYecKHe orneparuyd ¢ KOMIIEKCHBIMU
yuciamMu. M300pakeHre KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHn M3 KOMIUIEKCHOTO uucia. llpumenenue
KOMITJIEKCHBIX YHCET IS perieHus (PU3HNUEeCKIX U TEOMETPUIECKUX 3a7ad.

YpaBHeHUA U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpaBHEHUW M HEPaBEHCTB. PaBHOCHIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHM €  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Perenrne TpuroHoMeTpuyecKux HEPaBeHCTB.

OCHOBHBIE METOABI PEMICHUS TOKA3aTeNbHBIX U  JIOTapu(PMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI HPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEUICHUS CHUCTEM M COBOKYIHOCTEH pPalMOHAJIBHBIX,
UppalMOHANbHBIX, MOKA3aTENbHBIX U JOTapU(PMUYECKUX YPaBHEHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IapaMETPAMMU.



IIpumeHeHnne  ypaBHEHMH, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMYHbIX 00JacTel HayKu M pealbHOU
’KU3HU, HHTEPIPETALUs MMOTYUYEHHBIX PE3YIbTaTOB.

DYyHKIUHU U TPaPUKU

I'padpux xomnoszumuu Qyukuuii. ['eomerpuueckue o0pas3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMHU, X CBONCTBA U IpaUKH.

I'padpuueckne meronpl pelieHHs ypaBHEHHH U HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHUS 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB (QYHKIUN Ui HMCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NPHU PEIIEHUH 3a]ad U3 APYIHX ydeOHBIX
IPEeIMETOB U PeaIbHON KU3HU.

Havana MaTeMaTH4ecKoOro anajamsa

[IpumeHeHne MpoU3BOAHON K MCCIENOBAHUIO (YHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkjaenue  HauOonblIero YW HAaWMEHbBIIETO0  3HAYCHUMN
HENPEPhIBHON (QYHKIIUU HA OTPE3KE.

[IpumeHeHne NPOU3BOTHON [UIsi HAXOXKJICHUS HAWJIY4lIero peuieHus B
OPUKIAIHBIX 3ajadax, Uil ONpPEAENICHUs CKOPOCTM M YCKOPEHHs Ipolecca,
3a1aHHOTO (HOPMYJION UK TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBoOOpa3HbIe
aneMeHTapHbIX QyHkiuii. [IpaBuiia HaxoXIeHus TepBOOOPa3HBIX.

HuTerpann. ['eomeTprueckuii CMBICJI WHTErpaa. Brruucinenue
ompenenéHHoro uHTerpana mno gopmyne Hetorona-JleliOuua.

[Ipumenenue wHTErpana A HAXOXKICHUS IUIOMAAEeH TUIOCKUX GUTYp u
00BEMOB T€OMETPUUECKHUX TEJL.

[Ipumepbr pemenuit auddepeHIranbHbIX ypaBHEHUNH. MaTemaTtuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOIECCOB C MOMOIBI0 U depeHnanibHbIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(VIJIVBJIEHHBI VPOBEHBL) HA VYPOBHE CPEJIHEI'O OFBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD IPAXKIAHCKON MO3UIIMU 00YUAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIecTBa,  MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
OpoIeayp TIpaXkJIaHCKOro oOiiecTBa (BbIOOpPHI, OMPOCH M JAPYroe), yMEHHe
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GyHKIUSAMU 1 HA3HAYCHUEM,

2) NaTPUOTHYECKOTO BOCTIMTAHUA:

c(hOpMUPOBAHHOCTh POCCUICKOM I'PaKIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
MPOIJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHUSIM POCCHUICKUX MAaTEMAaTHKOB U POCCUNCKON MaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BaHUE DTHX JOCTHXKEHUH B JPYrUX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAaHHE JYXOBHBIX IEHHOCTEH poccuiickoro Hapozaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOrO IMOBEJICHMS, CBSI3aHHOTO C MPAKTHUYECKUM
OPUMEHEHHEM JOCTIKEHUI HayKu U JEATEIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIUTAHMUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas 3CTETHKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, pacCy ACHUH, BOCIPUUMYNBOCTD
K MaTEMaTHUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3HYecKOro BOCIUTAHUS

chOpPMHPOBAHHOCTh YMEHHUS MNPUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
WHTEpecax 3JI0pOBOT0 M 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0pPOBBIO (340pOBOE MHUTaHHE, COAJaHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIbIXa, peryispHas (Qu3udeckas aKTUBHOCTB), PU3NUYCCKOE COBEPIICHCTBOBAHKE
MIPU 3aHITUAX CIIOPTUBHO-03JJ0POBUTENBHOMN AESATETbHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMA:

TOTOBHOCTh K TPYAYy, OCO3HAHHE LIEHHOCTH TPYAOTIOOUs, HHTEpPEC K
paznuuHbiM  cpepam  Npo(EeCCHOHAIBHOM  ACSTEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOP
Oynyuiedi mpodeccun U peaTu30BbIBATH COOCTBEHHBIE JKM3HECHHBIC ILIAHBI,



TOTOBHOCTH M CIOCOOHOCTH K  MareMaTH4ecKoMy  OOpa3OBaHHMIO |
caM0o00pPa30BaHUIO0 Ha MPOTSKEHUH BCEH JKU3HM, TOTOBHOCTH K aKTHBHOMY
YUYACTHIO B PEIICHUH MTPAKTHYCCKUX 3a7a4 MAaTEMAaTHUCCKON HAIPABICHHOCTH;

7) 3K0JIOrHY€CKOr0 BOCIIUTAHMS:

C(OPMHPOBAHHOCTh  HKOJOTHYECKON KyJIbTYphl, ITOHHMAHHE BIIHSHHSI
COIHATbHO-D)KOHOMHYECKUX IPOILIECCOB HAa COCTOSHHE MPUPOIHON M COIUAILHOM
Cpefibl, 0CO3HAHME TII00AIBHOI0 XapaKTepa dKOJOTHUYECKUX MPoOIeM, OpUEHTAITUS
Ha MPHMEHCHME MAaTeMaTHMYCCKUX 3HAHWU Ui pElmiCHHs 3aad B OOJIACTH
OKpY’Karolleld Ccpeapl, IUIAHHPOBAHHE IIOCTYIIKOB M OIEHKM HMX BO3MOXKHBIX
HOCJIECTBHIA JJIs1 OKPY KAIOIIEH CPEIBI;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUSI

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOINECTBEHHON  IPAKTUKH, IOHUMAaHHE
MaTeMaTHYECKOM HAyKH Kak cQepbl YeOBEYECKON IesATENbHOCTH, JTAloB €&
pasBUTHS W 3HAYMMOCTH JJIS PA3BUTUS [MBUJIM3ALMH, OBJAICHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYECKOH KyIbTypol KaK CpEICTBOM IIO3HAHHS MUDA,
TOTOBHOCTH OCYIIECTBJISATh IPOEKTHYIO W HCCIEHOBATEIBCKYIO JIEATEIbHOCTD
MHIUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIE YHHUBEpPCAJIbHbIC YUeOHbIE eiiCTBUSA

ba3zoBble jornueckue 1eicTBUA

BBISIBIIATh U XAPAKTEPU30BaTh CYILIECTBEHHBIE IMPU3HAKKM MaTEeMaTHYECKHX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy TMOHATUAMH, (OPMYIHUPOBATH
OTIpe/ICIICHHs] TIOHATUM, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(HUKAIINH,
OCHOBaHMS JIJIs1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUU TIPOBOTUMOTO aHAIIN3A,

BOCIIPUHMMATh,  (OPMYJIUPOBaTh W  TPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUNUS
B (akTax, JaHHBIX, HAONIOJACHUSIX M YTBEPXKIACHUSIX, NpeNjaratb KpUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW M IPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
MHJYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENILHO J1I0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(psiMBIe ¥ OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO, TPUBOIUTH TPUMEPHI U
KOHTpIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BHIBOJIBI,

BBIOMpATh CMOCO0 pelleHus ydeOHOW 3amadyu  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pEICHMS, BbIOMpaTh  HauboJee MOAXONAIMM ¢ y4€ToM
CaMOCTOSITEITLHO BBIZICICHHBIX KPUTCPUCB).



Ba3oBble uccienoBareabckne 1eiicTBUS

HCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BOOPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEUYHE,  Mpoliemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH TUIOTE3Yy, APIYMEHTHPOBATH
CBOIO MO3UIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHKE
10 YCTAHOBJIEHNIO OCOOEHHOCTEN MaTEMATUYECKOTO 0OBEKTA, SIBJICHUS, IIPOLIEcCa,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMH, MTPOLIECCAMH;

CaMOCTOSATEILHO (POPMYIHPOBaTH 000OIIEHUS M BBIBOJBI MO pPe3yJbTaTam
NpOBEAEHHOTO  HAOJIOJEHUS, UCCIEIOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTb
NOJYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHUI;

IPOrHO3UPOBATH BO3MOKHOE pAa3BUTHE IIPOIIECCa, a TaKXKe BbIIBUTAThH
IPEIIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSX.

Pabora ¢ ungopmanmei:

BBISBJIATh ACPUIUTH UHQOpPMAIUHU, JAHHBIX, HEOOXOJUMBIX IS OTBETA Ha
BOMPOC U JJIsl pEIICHUs 3a/1a4H,

BbIOMpATh MHOOPMAIUIO U3 UCTOYHUKOB Pa3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UpPOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO PA3IUYHBIX BHUIOB U
¢dopM npencTaBieHus;

CTPYKTYpUpPOBaTh HH(OpPMALMIO, MPEACTaBIATh €€ B PANIMYHBIX (PopMax,
WITIOCTPUPOBATh IpaPpUUECKH;

OLIEHUBATh Ha/1EKHOCTD uHpOopMaLUU o CaMOCTOSITEIIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHHBepPCcaJbHbIe YUeOHbIe 1elCTBHUS

OO0menmne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHIMHU H
HEeIsIMH OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXXAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M NMHUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHHUS IO XOAYy pEIICHHUs 3ajadyH,
KOMMEHTHPOBATH MOJYUYCHHBIN Pe3yJbTarT,

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYXIAaeMOH TEMBI,
npoOJeMbl, periaeMo 3ajaydd, BBICKA3bIBaTh UJEH, HAIEJICHHBIE Ha TOMUCK
pEIlIeHUs, COTMOCTABJATh CBOM CYXJACHUS C CYXXJICHHUSIMH JPYyTHMX YYaCTHHUKOB
nuaiora, oOHAapyKHUBaTh Pa3IMYUe M CXOJICTBO TO3WIIHHA, B KOPPEKTHOH (opme
dbopMyIHpOBATh pa3HOTIACHUS, CBOM BO3PAKCHHS,

MPEJICTABIATh PE3yJIbTaThl PEIICHUS 3a7a4yH, SKCIIEPUMEHTa, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSATEIBHO BBIOMpATh (QOpMaT BBICTYIUICHHS C YYETOM 3aaad
Mpe3eHTAIMU U 0OCOOCHHOCTEN ayIUTOPHH.

PerJIHTI/IBHbIe YHHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHH



Camoopranusanus:

COCTAaBJISATH IIJIaH, AJITOPUTM PEIIECHHUS 3a/1a4d, BEIOUpATh COCOO pelIeHus C
y4ETOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJaJ€Th  HAaBbIKAMU  IO3HABaTENbHOM  pediIeKCHH  KakK  OCO3HAHMS
COBEpIIAEMBIX JACHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIIAJETh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI MpoIecca M pe3yibTara peIIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PELICHUM 3a/1a4H,
BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalICHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSIM, OOBICHITH IPUUMHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHHS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD!

NOHUMAaTh U HMCHOJIb30BaTh MPEUMYILIECTBA KOMaH/IHOW W WHIWBUAYAJIBHOU
paboThl MpU pelleHUH Y4YeOHbIX 3aja4, IMPUHUMATh I1eJdb COBMECTHOM
NESTENbHOCTH, TUIAHUPOBATH OPTraHMU3AIMI0 COBMECTHOM pPabOThI, pacmpeneisiTh
BUIBI pabOT, [OroBapuBaThbCs, OOCYX AAaTh IMpOLECC U PE3yJbTaT padoTHl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B I'PYIIOBBIX (popmax paborel (00CyXkaeHus, 0OMEH MHCHHIH,
«MO3TOBBIC IITYPMBI» H HHBIC), BBINOJHATH CBOIO YacTb pabOThl W
KOOPAMHUPOBATh CBOM JACHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLIEHHBAaTh
KayeCcTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIHMPOBAHHBIM
YYaCTHUKAMU B3aUMOJECHCTBUSI.

HNPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kjacce oOydaromuiics TOMYYHUT CIETYIONTHE
MpEeMETHBIC PE3yJIbTaThl IO OTACIBbHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 HadaJla MaTeMaTHIECKOTO aHaTN3a»:

Yucia v BBIYMCICHUA:

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU. PAIIMOHAIBLHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, MPOLEHThl, HPPALUOHATIBHOE YHUCJIO, MHOXKECTBa
pallMOHATILHBIX U ICUCTBUTEIbHBIX YUCEN, MOAYJb JEHCTBUTEIHHOTO YUCIIA,

MPUMEHSTh JpOOM U TPOLEHTHI JJIsI PELICHUsS MPUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEANIbHOM KU3HH;

MPUMEHSTH NPUOTUAKEHHBIE BRIUUCICHUS, PABUJIa OKPYTJICHUSI, IPUKUAKY U
OILICHKY PE3yJIbTaTa BhIUYMCICHHU;



CBOOOJHO ONEpPUPOBATH TMOHATHEM. CTENEHb C LENbIM IOKAa3aTeJeM,
MCIIOJIb30BaTh MOAXOAANLY0 (JOPMY 3aMUCH IEUCTBUTENbHBIX YHCEI ISl peLICHUS
MIPAKTUYECKUX 3a/1a4 U NPECTABICHUS JAaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypajbHOM
CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALlMOHAIBHBIM MTOKA3aTeNIEeM;

CBOOOJHO OIEpPUPOBATH MOHATUSAMM. JIorapudM UHCHa, ACCATUUYHBIE U
HaTypaJibHbIE JIOTapU(MBbI;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU. CHHYC, KOCHHYC, TAHT'€HC, KOTAaHI'€HC
YUCJIOBOI0 apryMEHTAa,

ONEPUPOBATH MOHATUSAMU. APKCUHYC, apKKOCHUHYC M apKTAHTE€HC YHUCIIOBOTO
apryMeHTa.

YpaBHEHUA M HEPABEHCTBA!

CBOOOJTHO OIEpPUPOBATH MOHSTHSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIEC YPAaBHEHUS U YPABHEHUSI-CIIEICTBUSA, PABHOCHIIbHbIE HEPABEHCTBA,

OPUMEHSTh PA3NMYHbIE METOJIbl PEUICHUS PAlUOHAIBHBIX M JIPOOHO-
palMOHATBHBIX yPAaBHEHWI, MPUMEHATh METOJ HWHTEPBAJIOB IS PEUICHUs
HEPaBEHCTB,

CBOOOJTHO OIEPUPOBATH MMOHSATHUAMH. MHOTOYJIEH OT OJHOW IEepPEMEHHO,
MHOTOWJIEH C MeJbIMH KO3(p(UIUEHTaMH, KOPHU MHOTOWIEHA, MPUMEHSThH
JIeJIEHUE MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy besy u teopemy Buera
IUTSL PELLICHUS 3a/1ay;

CBOOOJTHO OMEPUPOBATH TOHITHSAMHU. CHUCTEMAa JIMHEWHBIX ypaBHEHHIA,
MaTpHIla, OMNPENETUTEeNIb MaTpPUIbl 2 X 2 W €ro TeOMETPUYECKUN CMBICT,
UCIIOJIb30BaTh CBOMCTBA OMpeAenuTeNss 2 X 2 Juisi BBIYMCICHHUS €ro 3HayeHus,
OPUMEHATh ONPENCIUTENN [UIsl PEUIEHUs CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEIIMPOBATh PEAIBHBIE CUTYAIMU C IIOMOILBIO CUCTEMBI JIMHEUHBIX YPABHEHUH,
HCCIIEI0BATh ITOCTPOCHHBIE MOJEIM C IOMOIIBIO MaTpULl U OIPENEIIUTEIECH,
MHTEPIPETUPOBATH ITOJyYEHHBIN pe3yJIbTaT,

UCIIONIb30BaTh CBOWCTBA JEHCTBUUA C KOpPHAMH Uil TNpeoOpa3oBaHMs
BBIPKECHU;

BBITOJIHATH IPEOOPA30BAHMSI YUCIOBBIX BHIPAXKEHUH, COJEPIKAIINX CTETICHH C
palMOHAJIBHBIM ITI0KAa3aTelIeM;

UCITIOJIB30BATh CBOMCTBa norapumMoB JUTS npeoOpa3zoBaHus
norapuMUYECKUX BBIPAKCHUIA;

CBOOOJHO ONEPHUPOBATh MOHATHSIMH. HPPALUOHAIBHBIE, IMOKA3aTEJIbHBIE U
Jorapu(pMUYECKHE YpaBHEHUs, HAXOJAUTh UX PELIEHUS C IOMOILBI0 PABHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYLIECTBIIASI IPOBEPKY KOPHEH;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKHEe GOPMYIIBI I TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEpPUPOBATH MMOHSATUEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATH  HEoOXoAuMmble  (OPMYINBI  JUIsl  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA,

MOJIENIMPOBATh pealbHbIE CHUTyallMd Ha $3bIKE anreOpbl, COCTAaBISThH
BBIDAKEHUS, YpaBHEHMs, HEPABEHCTBA [0 YCJOBHUIO 3aJayM, UCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C MUCIOJIb30BAHUEM alIapaTta anreopsol.

DYyHKIUN U TPaPUKH:

CBOOO/IHO OTEpPUPOBATH MOHITHAMH: (PYHKIIHS, CTIOCOOBI 3a1aHus (yHKIIHH,
B3aMMHO oOOpaTHble (QYHKIMH, KoMmmno3uuus GyHKUMHA, Tpaduk (QyHKUUH,
BBITIOJTHATH JJIEMEHTapHbIE IpeoOpazoBanus rpadpukoB GyHKINH,;

CBOOOJTHO OIEPUPOBATH MOHATHAMHU. O0OJACTh OMPENEICHUS U MHOMXECTBO
3HaYeHU PYHKINUU, HYTU QYHKIIMHA, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJIHO OINEpPUPOBaTh MOHATHSIMH. 4YETHBIE HW HEYETHBIC (DyHKIHH,
nepuoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYyMBbI U
MUHUMYMbI (YHKIIUM, HauOoiblllee W HAaWMEHbIee 3HauYeHWEe (YHKIUU Ha
IPOMEXYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: CTENEHHas (QYHKIUS C HaTypaJbHBIM U
LEeJIbIM TI0Ka3aTeseM, rpauk CTENeHHOW (YHKIHMM C HATypajJbHBIM M IIE€JIBIM
nokaszaTesieM, rpaduk KOpHs N-0il CTeneHHW Kak (PyHKIHMU OOpaTHOW CTENEHU C
HaTypaJIbHBIM [10Ka3aTejIeM;

ONEepUpPOBaTh MOHATHUAMHU. JIMHEHHAs, KBaApaTU4Hass M JPOOHO-IMHEWHHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOCHHUE UX IPaPUKOB,;

cBOOOZIHO ONEpUpOBaTh MOHATHAMM. IOKa3aTeiabHas M Jorapudmuyeckas
GyHKIIMM, WX CBOWCTBA M TpadukH, HCIOJIB30BAaTh MX Tpaduku I perieHus
YPaBHEHU;

CcBOOO/IHO OMNEpUPOBaTh TMOHATUSAMU. TPUTOHOMETPUUECKAs OKPYXKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa,

UCMOJb30BaTh TIpaduku (QYHKIOUH A0  HCCIEAOBAaHUSA IPOLIECCOB U
3aBHCUMOCTEH NpU peUIeHUH 3ajjad U3 JIPYruX y4eOHbIX MPEAMETOB M PeaJbHOU
’KU3HH, BBIpaXKaTh (OPMyJIaMU 3aBUCUMOCTH MEX]y BEIMIMHAMY,;

Havana maTeMaTH4eCcKOro aHAIM3a:

cBOOOJIHO ONEpUPOBATh MOHATHUAMHU: apuMeTHyeckas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUYHO yOBIBaIOI[asi TeOMETpUYECKasi MPOrpeccHs, TMHEUHBIN U
HKCMOHEHLIUATBHBIA POCT, GOopMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHNE
O KOHCTaHTE;

MCIIOJIb30BaTh MPOTPECCUU JAJISl PEIICHUs pEeaNbHbIX 3a/lad MPUKIATHOTO
XapakrTepa;



CBOOOJIHO OIEPUPOBATH MOHATHSIMH: MOCIIEI0OBATENBHOCTbD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATENbHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE MOCIIEIO0BATEIbHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHUS MAaTEMaTUYECKOro aHallM3a KakK aHaiusa
0OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEpPUPOBATH TMOHSITUSMH. HENPEPhIBHbIE (DYHKIUU, TOYKH
paspsiBa rpaduka GyHKIUH, aCUMOTOTHI Tpaduka QyHKINH;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKLHMS, HENpepbiBHAs Ha OTPE3KeE,
MPUMEHSATh CBOMCTBA HEMIPEPBIBHBIX (PYHKIUHN ISl peLlICHUs 3a/1ay,;

CBOOOJHO OIEpUPOBATH MOHATUAMM. TIepBasi W BTOpas IPOU3BOJHBIC
GyHKIMH, KacaTenbHas K rpaduky QyHKINH;

BBIYUCIISATH POU3BOJHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMITO3HUIIMU
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIC dJIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUUYECKUN W (U3MUECKUI CMBICT MPOU3BOIHOM IS
pelIeHus 3a1ay.

MHoxkecTBa M JIOTHKA!

CBOOOJTHO  ONEpPUPOBATh  MOHSTHSMHU.  MHOXECTBO,  OIEpaluud  Haj
MHOKECTBAMH,

UCITI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapaT JJis ONMCaHUsl pealbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a]]a4 U3 APYTUX yYeOHBIX MPEAMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUAMH: OIpEICIICHHE, TEeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTa, J0KA3aTEIbCTBO, PABHOCHIILHbIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOyuenus B 11 kJacce OOydYarOIIMICS TOJYYUT CIICIYIOIINAE
IpEeIMETHBIE Pe3yJbTaThl MO OTACIbHBIM TeMaM paboudeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Havaja MaTEMaTUYECKOTO aHAIN3a»:

Yucia v BBIYMCJICHUA:

cBOOOIHO OMNEepUpOBaTh MOHATHUSAMHU. HaTypalbHOE M II€JI0€  YHCIIO,
MHOXECTBA HATypaJbHBIX M LEJBIX YUCEJ, UCIOJb30BaTh MPHU3HAKU JEIUMOCTHU
uenbix yucena, HOJl u HOK HaTypasibHBIX 4ucen s pelIeHus 3a/1a4, TPUMEHATh
anroput™m EBKinna;

CBOOOJHO OINEpPUPOBATH IOHATHUEM OCTaTKa MO MOJYJKO, 3aluChIBaTh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO ONEpUPOBATh IMOHATUAMH. KOMILIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIIATh KOMIUIEKCHBIE YHCIIa B alredOpanvyeckou u
TPUTOHOMETPUUYECKON (hopMe, BBHITIOTHATH apu(PMETHUIECKUE ONEpaIii ¢ HUMHU U
M300pakaTh HA KOOPJAUHATHOM TUIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA!



CBOOOJIHO OMNEPUPOBATh MOHSTUSMH. HPpPALMOHANIbHBIC, TMOKa3aTeIbHbIE U
norapu@MUYECKe HEPABEHCTBA, HAXOJIWTh UX pEHICHUS C  MOMOIIbIO
PaBHOCHUJIbHBIX MTEPEXOJ0B;

OCYILECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEOO0Xoaumble  (GOPMYJBI  JUIsi  PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBAThH MOHSATUSIMHU: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEJACTBUS, HAXOAUTh PEIICHUSA
CHUCTEMBbI U COBOKYIHOCTEW palMOHAJIbHBIX, UPPALUOHAIBHBIX, MMOKA3aTEIbHbBIX U
norapuMuUYecKuX ypaBHEHUN U HEPABEHCTB,

pelarthb paloHaIbHbIE, UppalioOHANIbHBIE, MoKa3aTeJIbHbIE,
norapu@mMuyeckue W  TPUTOHOMETPUUYECKHE YpPaBHEHHS W  HEPaBEHCTBA,
coiepxKalie MOAyJd U apaMeTphl;

MPUMEHSTH rpadruecKre METOJbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXe 3a71a4 C MapaMmeTpamy,

MOJCIMPOBATh peajibHble CUTyalluh Ha SI3bIKE alreOphl, COCTaBJISATH
BBIPAXKCHMS, YpPAaBHEHHUsI, HEPABEHCTBA MU HUX CHUCTEMBI [0 YCIOBHUIO 3aJayH,
UCCJIEJIOBAaTh IIOCTPOCHHBIE MOJEIM C UCIOJIB30BAaHUEM alllapara aireopsl,
UHTEPIPETUPOBATH OJTYUCHHBIN PE3yJIbTAaT.

DOyHKUNHA U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMA (QYHKIIUA C TOMOIIBIO 3JIEMEHTAPHOIO
UCCJICAOBAHUS M CBOMCTB KOMIIO3UIIMH ABYX (PYHKIIHA;

CTPOUTH TEOMETpHYECKHEe o00pa3bl ypaBHEHHWH M  HEPaBEHCTB  Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  ONEPHUPOBATh TMOHATHIAMHU. TpapuKH TPUTOHOMETPUUCCKHX
byHKIMH,

NPUMEHATh (QYHKIHH I MOJICIMPOBAHUS W MCCICAOBAHUS pPeaIbHBIX
MPOILIECCOB.

Hauaja MmaTeMaTH4eCKOro aHAJIU3a.

UCITOJIH30BaTh MPOU3BOJIHYIO I UCCIea0BaHuS (DYHKIIMM HA MOHOTOHHOCTH
U SKCTPEMYMBI,;

HAXOJIUTh HanOOJIbIIICE M HAMMEHbIIICe 3HAYCHUS ()YHKIIMM HETIPEPHIBHOW Ha
OTpE3KE;

HCTIOJIBb30BAaTh MPOU3BOAHYIO IS HAXOXIACHHUS HAWJy4ylIero pEIICHUs B
NPUKIJIAJAHBIX, B TOM 4YHCJIE COLUHAJIbHO-DKOHOMHUYECKMX, 3aJadax, i
OTNpeACCHUS] CKOPOCTH U YCKOPEHMS TMpoliecca, 3aJaHHOTO GOpMyJIoN WIH
rpaguKoM;



CBOOOJHO ONEpHUpPOBaTh MOHATHSAMHU. THEpBOOOpa3Hasi, OIpeaAeIEHHBIHI
MHTErpaj, HaxXOAUTh MEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKUUMH U BBIYHUCIATH
unrterpan no gpopmyne HerotoHa-JIeitOuuna;

HAXOJUTh TUIOIIAAN IIOCKUX (QUTYp U OOBEMBI TEIl C MOMOILBIO UHTETPaIa,;

UMETh IIPEJCTABIICHUE O MaTeMaTUYEeCKOM MOJEIUPOBAHUM Ha I[puUMepe
cocTaBlieHUs TUdPepeHIMaTIbHBIX YPaBHEHU;

pelars MPUKIAJHbIE 33Ja4d, B TOM YHCIIE COLUAIBHO-3KOHOMHUYECKOIO U
(u3nUecKoro xapakrepa, CpecTBaMU MaTeMAaTHYECKOr0 aHaJu3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosiunyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (mugpoBbIe)
n/n NPOrpamMmbl Bcero Konrponbupie  Ipaxtirieckie o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes!
MHO)€eCTBO JEHCTBUTEIbHBIX YHCE.
1 MHorounensl. PanyoHanbHbIe ypaBHEHUS U ; 0
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
YpaBHEHUI
9 ApudpmeTnueckuii KOpeHb N-0i CTENEeHU. 15 1
WppannonanbHble ypaBHEHHS
3 [TocnenoBaTeTbHOCTH ¥ IPOTPECCHH 3 0
4 Oynkuun u rpaduku. CreneHHas QyHKIH C 12 1
LEIBIM MOKa3aTeaemM
5 [TokazarenpHas pyukmus. [TokazarenbHbie 12 1
YpaBHEHUS
5 Jlorapupmudeckast GyHKIHS. 19 1
Jlorapudmuueckue ypaBHEHHUS
7 TpuroHoMeTpru4ecKre BbIPAKEHUS U 42 5
ypaBHEHUS
8 HenpepsiBabie ¢pynkiuu. [IponsBoanas 19 1
9 [ToBTOpEeHme, 06001IeHNE, CUCTEMATU3 AU 7 3
3HaHUU
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 136 10 0




11 KJIACC

KosimyecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (mugpoBbIe)
n/m NMPOrpamMmblI Bcero Kontponbupie  Ipaxtirieckie o0pa3oBaTejbHbIe
padoThI padoThI pecypesI
1 UccnenoBanue GyHKIMI C TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBoOOpa3Hast 1 MHTETPAT 12 1
3 I'paduiku TpUroHoMeTprUUEeCKUX QYHKIUI. 14 1
Tpuronomerpudeckre HepaBEHCTBA
4 WppanmoHansHbie, OKa3aTebHBIC U 24 1
norapu(MUIEeCcCKue HepaBeHCTBA
KomrmiekcHbie yncna 10
Harypasbable u 11e7b1e uncia 10
CucreMbl paliMoHaIbHBIX, UPPALIMOHATBHBIX
7 MOKa3aTeNbHBIX U JTOTapUPMUIECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3AIUS 16 5
3HAHHM
OBILIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/m Tema ypoxa Bcero Konrpophrre | Hpakririeckie u3yyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
1 [lenble U pallMOHATIBHBIE YHCIIA. 1
JleiicTBUTENBLHBIC YUCITa 04.09.2023
9 [lenble U pallMOHATIBHBIE YHCIIA. 1
JleicTBUTENBLHBIC YUCITA 05.09.2023
3 [lenble U pallMOHATIBHBIE YHCIIA. 1
JleicTBUTENBHBIC YUCITa 06.09.2023
4 Lenble u pallOHANBHBIE YUCIIA. 1
JlelicTBUTEIbHBIC YHCIIA 07.09.2023
5 Bxognas nuarnoctuueckasi pabora 1 1 07.09.2023
5 beckoneuno yObIBaromas reomeTpuyecKkas 1
nporpeccust 11.09.2023
7 beckoneuno yObIBaromas reomeTpuyecKkas 1
porpeccust 12.09.2023
3 ApudmeTrnueckuii KOpeHb HATypaTbHOU 1
CTETIeHH 13.09.2023
9 ApudmeTrnueckuii KOpeHb HATypaTbHOU 1
CTENEHU 14.09.2023
10 ApudmeTnueckuii KOpeHb HATypaTbHOU 1
CTENEHU 18.09.2023
11 Apudmernueckuii KOpeHb HaTypaJlbHON 1




CTCIICHU

19.09.2023

CreneHsb ¢ pallMOHAJIBHBIM U

12 JICHCTBUTEIBLHBIM ITOKa3aTelIeM 20.09.2023
13 CreneHsb ¢ pallMOHATIBHBIM U

NEUCTBUTEILHBIM II0KA3aTeIEM 21.09.2023
14 CreneHsb ¢ pallMOHATBHBIM U

JIEHCTBUTEIBHBIM [TIOKA3aTEIEM 25.09.2023
15 CremneHsb ¢ pallMOHATBLHBIM U

JIEHCTBUTENIBHBIM [TIOKA3aTEIEM 26.09.2023
16 CreneHb ¢ palMoOHaIbHBIM U

IEHCTBUTEILHBIM [IOKAa3aTEIEM 27.09.2023
17 VYpok 00001IeHHs 1 CUCTEMATH3AITT

3HAHUH 28.09.2023
18 Ypok 00001IeHHs 1 CUCTEMATH3AIIHT

3HAHHUI 02.10.2023
19 KontponbHas padora Nel 03.10.2023
20 Crenennas (GyHKIHS, €€ CBOMCTBA U

rpaduk 04.10.2023
21 Crenennas (GyHKIHS, €€ CBOMCTBA U

rpaduk 05.10.2023
29 Crenennas ¢yHKIMS, €€ CBOICTBA U

rpaduk 09.10.2023
23 B3aumuo o6paTHble QyHKIIMH 10.10.2023
24 JpoOHo-nuHeiHas QyHKIMS U ee rpaduk 11.10.2023
25 PaBHOCHIIBHBIE YpaBHEHUS U HEPABEHCTBA




12.10.2023

26 PaBHOCHIIbHBIE YpAaBHEHHUS U HEPABEHCTBA 16.10.2023
27 PaBHOCHIIBHBIC YpaBHEHUS U HEPABEHCTBA 17.10.2023
28 PaBHOCHIIbHBIE YpaBHEHHUS U HEPABEHCTBA 18.10.2023
29 WppanmonansHble ypaBHEHUS 19102023
30 WppanmonansHble ypaBHEHUS 93.10.2023
31 HppannoHaibHbIe YpaBHEHUS 94.10.2023
32 HppanmonanbHpie ypaBHEHUS 95.10.2023
33 HppanmonanbHpie HEpaBEHCTBA 96.10.2023
34 HppanmonanbHpie HEpaBEHCTBA 07.11.2023
35 Ypok 000011IeHHs 1 CUCTEMATH3AIIT

3HaAHUU 08.11.2023
36 Ypok 00001IeHHS 1 CUCTEMATH3AIHT

3HaAHUU 09.11.2023
37 KonTpomasHas pabota Ne2 13.11.2023
38 [TokazarenbHast GyHKIIMS, €€ CBONCTBA U

rpaduk 14.11.2023
39 [TokazarenpHast GyHKIIHS, €€ CBOHCTBA U




rpadux 15.11.2023
40 [Toxa3zaTenbHbIC YpaBHEHUS 16.11.2023
41 [TokazaTenbHble ypaBHEHUS 20.11.2023
42 [Toka3zaTenbHBIE YpaBHEHUS 91.11.2023
43 [TokasarenpHBIC HEPABESHCTBA 99 11.2023
44 [TokazaTenbHbIE HEpABEHCTBA 93.11.2023
45 [TokazaTenpHBIE HEPABEHCTBA 97 11.2023
46 CucreMbl MOKa3aTeIbHbIE YPABHEHUHN 1

HEPaBEHCTB 28.11.2023
47 CucreMbl MoOKa3aTeIbHbIE YPABHEHUHN 1

HEPaBEHCTB 29.11.2023
48 Ypok 00001IeHHs 1 CUCTEMATH3AIIHT

3HAHUU 30.11.2023
49 KontponbHas padora Ne3 04.12.2023
50 Jlorapudmebr 05.12.2023
51 Jlorapugmsl 06.12.2023
52 CaoiicTBa norapugmon 07.12.2023
53 CaoiicTBa norapugmon




11.12.2023

o4 JlecATUYHBIEC U HATypaAJIbHBIE JTOTaprUPMbI 12.12.2023
55 JlecATUYHBIE U HATYpAJIbHBIE JTOTapHUPMbI 13.12.2023
56 JlecsiTuuHbIe U HATypalbHbIE JIOTapU(MBI 14.12.2023
57 Jlorapudmuueckas GyHKLUS, €€ CBOWCTBA

u rpaduk 18.12.2023
58 Jlorapudmuueckas GyHKLUS, €€ CBOWCTBA

u rpaduk 19.12.2023
59 Jlorapugmuueckue ypaBHEHUS 90.12.2023
50 ITomyronosas aqMMHHUCTpAaTUBHAS

KOHTpOJIbHas paboTa 21.12.2023
61 Jlorapudpmudeckue ypaBHEHUS 95122023
62 Jlorapudmudeckue ypaBHEHUS 96.12.2023
63 JlorapudMuyueckre HepaBeHCTBA 97 12.2023
64 JlorapupmMudeckre HepaBEHCTBA 98.12.2023
65 JlorapupmMuueckre HepaBEHCTBA
66 Jlorapugmuueckue HepaBeHCTBA
67 Ypok 0600111eHNsI U CUCTeMATHU3AINH

3HaHUH




Ypok 000011IeHNsT U CUCTEMATH3AIHH

68 . 1
3HaHUHN

69 KonTponsHas pabora Ned 1

70 Pamnannas mepa yria 1

71 [ToBOpOT TOYKM BOKpYT Hadajga KOOpAUHAT 1

72 [ToBOPOT TOYKM BOKpYT Hayajga KOOpAUHAT 1

73 Omnpenenenne cuHyca, KOCHHYCa U 1
TaHTEHCa yTJia

74 Omnpenenenne cuHyca, KOCHHYCa U 1
TaHTeHca yTia

75 3HaKM CUHYCa, KOCUHYCa M TAaHT€HCA 1

76 3aBHCHMOCTh MEKy CHHYCOM, KOCHHYCOM 1
Y TAHTEHCOM OJHOTO M TOTO )K€ yTJa

77 3aBUCUMOCTb MKy CUHYCOM, KOCHHYCOM 1
Y TAHT€HCOM OJTHOTO U TOTO e yIJia

78 TpuronomeTpudecKre TOXKIECTBA 1

79 TpuroHomMeTprudecKre TOXKIESCTBA 1

80 TpuroHomeTprudecKre TOXKIESCTBA 1

81 CuHYycC, KOCHHYC ¥ TaHT€HC YTJIOB a U -a 1

82 DOpMYJIBI CITOKCHUS 1

83 DopMyITbI CIIOKEHUS 1

84 DOopMyITbI CIOKEHUS 1

85 CuHyC, KOCHHYC U TaHT'€HC JBOMHOIO yria 1

86 CuHyC, KOCUHYC U TaHT€HC JIBOWHOTO yTiia 1

g7 CuHyc, KOCUHYC ¥ TAHI'€HC TIOJIOBUHHOT'O 1
yria

88 CuHyC, KOCHHYC U TaHT€HC ITOJIOBUHHOI'O 1




yria

89 @opMyIIbl IPUBEICHUS 1

90 DopMyIIbI IPUBEICHHS

01 Cymma u pa3HocTh cuHycoB. CymMMa 1 1
pa3HOCTh KOCHHYCOB

92 Cymma u pa3HocTh cuHycoB. CymMMa 1 1
pa3HOCTh KOCHHYCOB

93 Ypok (3606HI€HI/I$I Y CHCTEMAaTHU3aIuu 1
3HAHHH

94 Ypok (3606H1€HI/I${ Y CHCTEMAaTHU3aIuu 1
3HAHHH

95 KonTpossHas padora Neb 1

96 YpaBHeHHE COS X=a 1

97 VYpaBHeHue COS X=a 1

98 YpaBHenwue Sin X=a 1

99 YpaBHenwue Sin X=a 1

100 VYpaBHenue tg Xx=a 1

101 VYpaBHenue tg Xx=a 1

102 Pemenus ”prIFOHOMeTpPI‘ICCKI/IX 1
ypaBHEHHI

103 Pemienus ”pr/IFOHOMeTpI/IquKI/IX 1
ypaBHCHHI

104 Pemienus :l:pI/IFOHOMeTpI/I‘{eCKI/IX 1
ypaBHEHHI

105 Pemenus :l:pI/IFOHOMeTpI/I‘{eCKI/IX 1
ypaBHEHHI

106 Pemienust TpuroHOMeTpUYECKUX 1




ypaBHEHUU

IIpuMepsl pemieHus IpoCTEUINX

107 1
TPUTOHOMETPUYCCKUX HEPABCHCTB

108 [Ipumeps! pemieHus MpoCTEUINX 1
TPUTOHOMETPUYCCKUX HEPABCHCTB

109 Ypok (3606HI€HI/I$I Y CHCTEMAaTHU3aIuu 1
3HAHHH

110 Ypok (3606HI€HI/I$I Y CHCTEMAaTHU3aIuu 1
3HAHHH

111 KonTtponpHas padota Ne6 1

112 [Ipenen mocneoBaTeIEHOCTH 1

113 [IpousBonHas 1

114 [IpounsBoaHas 1

115 [IpounsBoHas cTeneHHON (QYHKITMH 1

116 [Ipoun3BoHas cTeneHHON (QYHKITMH 1

117 [IpounzBoHas cTeneHHON (QYHKITMH 1

118 [IpaBuna quddepennrpoBanus 1

119 [IpaBuna quddepennrpoBanus 1

120 [IpaBuna quddepennrpoBanus 1

121 [Tpou3BoIHBIC HEKOTOPBIX JIEMEHTAPHBIX 1
byHKIMI

122 [Tpou3BoIHBIC HEKOTOPBIX AJIEMEHTAPHBIX 1
byHKIMiI

123 [Tpou3BoIHBIE HEKOTOPBIX AIIEMEHTAPHBIX 1
byHKIMI

124 [Tpou3BoIHBIE HEKOTOPBIX AIIEMEHTAPHBIX 1

byHKIMI




125 I'eomeTprueckuii CMbICI IPOU3BOAHOU 1
126 I'eomeTpuueckuii cMbICI IPOU3BOAHOMN 1
127 I'eomeTprueckuii CMbICI IPOU3BOAHOU 1
128 ['eomeTpuueckuii cMbICI TPOU3BOAHOMN 1
129 Ypoxk (3606H1€HI/I$I Y CUCTEMAaTH3AINH 1
3HaHUHN
130 Ypok (3606HI€HHH Y CHCTEMAaTHU3aIuu 1
3HaHUH’
131 KonTtponpsHas padota Ne7 1 1
132 [ToBTOpEHME U perieHue 3a1au 1
133 [ToBTOpEHUE U peIICHHE 33129 1
134 Wrorosas rogoBast KOHTpOJIbHAs paboTa 1 1
135 [ToBTOpEHME U pelIeHHE 3a1a4 1
136 [ToBTOpEHME U pelIeHHE 3a1a4 1
OBHIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandecTBo 4acoB

KoHnTpoibHbie

Bcero
padoTbl

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTte/ibHbIE

pecypchl

[IprMeHenne nponu3BOIHOM K
HcCIe0BaHUI0 (DYHKIMI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IprMeHenne nponu3BOIHOM K
Hccae0BaHui0 (DYHKINI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IprMeHenne nponu3BOIHOM K
Hccaea0BaHui0 (DYHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IprmeHnenne npou3BOHOM K
Hccae0BaHui0 (DYHKITMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IprmeHnenne npou3BOIHOM K
uccienoBaHuio GyHKIUI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpumeHeHue Mpou3BOIHON K
uccienoBanuio GyHKIUI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

HaxoxnaeHue HaMOOJIBIIIETO U

HaANMMCHBIICTO 3HAYCHUA HerepBIBHOﬁ

(GYHKIIMK Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIIETO U




HaWMEHBUIETO 3HAYEHUsI HENIPEPBIBHOU
(GYyHKIMU Ha OTpe3Ke

Haxoxnenue HanuOoJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GYHKIMU Ha OTpe3Ke

10

Haxoxnenue HanuOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HENTPEPHIBHON
(yHKIIMU Ha OTpe3Ke

11

Haxoxnenue HanOoJIbIIErO U
HaMMEHBIIIETO 3HAYEHUs HETIPEPHIBHOU
(GyHKIIUU Ha OTpe3Ke

12

Haxoxnenue HanOoJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEeITPEPhIBHON
(GbyHKIMH Ha OTpE3Ke

13

[TIprmeHnenne npon3BOAHOM IS
HaXO0JKJICHUS HAMJTYYIIIErO PEIIeHUs B
MPUKJIATHBIX 3a1a9ax

14

[Iprmenenre npon3BOAHOM NI
HaXO0JKJICHUS HAWJIYYILEro PEIIeHUs B
MPUKJIATHBIX 3a/1a4ax

15

[Iprmenenre npou3BOHOM NS
oTpeeNeHus] CKOPOCTH U YCKOPEHUs
rporecca, 3aJaHHOro GopMyIIOi Hin
rpadgukom

16

[IpumeHnenune npou3BOIHON s
ONPEACIIEHUSI CKOPOCTU U YCKOPEHUS
mporecca, 3aJaHHOro (OpMYIION HIn
rpaduKoM




17 Kommosutus ¢hyHKImit

18 Kommoszutus ¢hyHKImit

19 Kommosutus ¢pyHKImit

20 I'eomerprueckue 0Opa3bl ypaBHEHHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckre oOpa3sl ypaBHEHHH Ha
KOOPJMHATHOM MJIOCKOCTH

29 Kontponbnas padota: "HccnenoBanue
(yHKIUH C TOMOIIBIO TPOU3BOIHOM"

23 [lepBooOpazHas, OCHOBHOE CBOWCTBO
epBOOOPaA3HBIX

24 [lepBooOpa3HbIe 351eMeHTapHbIX QYHKIUH.
[IpaBuna Hax0XIEHUS MTEPBOOOPAZHBIX

o5 [TepBooOpasHbIe AIeMEHTAPHBIX (HYHKIIHH.
[IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyeckuii cMbICIT
UHTerpaia

97 Boruncnenue onpenenéHHOro HHTErpana
o ¢popmyine Herotona-Jleitoauma

08 Boruncnenue onpenenéHHOro HHTErpaia
o ¢popmyne Herorona-JleitOnuna

29 [IpumeHeHne UHTErpaia st HAXOXKJACHUS
IoHaAen miIockux Guryp

30 [IpumeHeHne UHTErpaia st HAXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemennii quddepeHnnarTbHbIX

ypaBHEHUN




[Tpumeps! pemennit udhepeHaITbHbIX

32 .
ypaBHEHUN
MaremaTryecKkoe MOAECIMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MIOMOIIBIO
nuddepeHIINaTbHBIX YPaBHEHUI

34 KonTponbras padora: "[lepBooOpasznast u
WHTETpal"

35 Tpuronomerpudeckue QyHKITUH, HX
CBOicTBa U rpaduku

36 Tpuronomerpudeckue QyHKITUH, UX
CBOIcTBa U rpaduku

37 Tpuronomerpudeckue QyHKITUH, UX
CBOIcTBa U rpaduku

38 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U rpauKu

39 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U rpauKu
OT60p KOpHEH TPUTOHOMETPHUECKUX

40 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHUUYECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

41 yYpaBHEHUH C TOMOIIIbIO
TPUTOHOMETPHUUYECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

42 YPaBHEHHUI C IOMOIIIBIO
TPUTOHOMETPHUECKOIM OKPYKHOCTH

43 O160p KOpHEH TPUTOHOMETPUIECKHIX

YPaBHEHUH € IOMOILBIO




TPUTOHOMETPUUECKOIN OKPYKHOCTH

Pemenne TpuroHOMeTpUYECKUX

44
HEPaBEHCTB

45 Penienne TpUroHOMETPUYECKUX
HEPaBEHCTB

46 Pemenne TpuroHOMETpUIECKUX
HEPaBEHCTB

47 Pemenne TpuroHOMETPUIECKUX
HEPaBEHCTB
KounTponshnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKITHIM.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
[IOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS
[OKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
sorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
sorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHUS

J'IOl"apI/I(l)MI/ILIeCKI/IX HEPaBCHCTB




OcHOBHEIE MCTOABI PCIICHUA

> UppaoOHAILHBIX HEPABCHCTB
58 OCHOBHBIE METOBI PEIICHUS
UppaoOHAILHBIX HEPABCHCTB
59 OCHOBHBIE METOBI PEIICHUS
MppaoOHAILHBIX HEPABCHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'paduueckue METOIBI peIeHHS
MppaIOHAEHBIX YPaBHEHUH
62 I'paduueckue METOIBI peIeHHS
MppaIOHAEHBIX YPaBHEHUH
63 I'paduueckue METOIBI peICHHS
MOKa3aTeIbHbIX YPaBHEHUM
64 I'padguueckue MeTo bl peLICHUs
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paguueckue MeTo bl peLIeHUs
norapu(MUYECKUX YpaBHEHHM
66 I'paduueckue MeTobl peLIeHUs
Jorapu(pMUYECKUX HEPABEHCTB
67 I'padguueckue MeTo bl peLIeHUs
sorapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHUs
68 MOKa3aTEeIbHBIX U JIOTapUPMUYECKUX
ypaBHEHUN
I'padguueckue MeTo bl peLIeHUs
69 MOKa3aTeIbHbIX U JIOTapU(PMUUECKUX

ypaBHEHUN




70

I'padmyeckue MeTOABI peIICHUS
MOKAa3aTeIbHBIX U JIorapu(pMHISCKUX
HEPABCHCTB

71

I'padmueckue meToabl peleHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

72

KonTpossHas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIorapuMUIecKue
HepaBeHCTBA"

73

KommexcHble uncna. Anrebpanueckas u
TpUTrOHOMETpHUecKas (hOpPMBI 3aITUCH
KOMIUIEKCHOTO YHMCIIa

74

KommexcHble uncna. AnreOpanueckas u
TPUrOHOMETpHUUECKast (HOpMBI 3anucu
KOMIUIEKCHOTO YHUCIIa

75

ApudmeTrdeckue ornepanuu ¢
KOMIUIEKCHBIMU YHCIIAMA

76

ApudmeTrnueckue onepanuu ¢
KOMIUIEKCHBIMU YUCJIaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTH

78

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpI[PIHﬁTHOfI IINIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YuCia

80

®opmyina Myaspa. Kopuu n-oii crenenun
13 KOMIIJIEKCHOIO YUClIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJT IJIA




penieHus (pU3NIECKIX U T€OMETPUICCKIX
3a1a4

KonTponbras padora: "KoMmruiekcHbie

82 B
qucia

83 HatypanbHble u ienbie yucna

84 HatypanbHble u 11enplie yucna

85 [TpumeHeHNEe MPU3HAKOB JACITUMOCTH
IEJBIX YUCEI

86 [TpumeHeHNEe MPU3HAKOB JACITUMOCTH
TIEJTBIX YHCEIT

g7 [IpumeHeHNe MPU3HAKOB JACITUMOCTH
nensix yucen: HOJ u HOK

88 [IpumeHeHNe MPU3HAKOB JACITUMOCTH
nensix ancena: HOJl u HOK

89 [IpumeHeHne NpU3HAKOB AEITUMOCTH
LEJBIX YHCEN: OCTATKU M0 MOJIYJIIO

90 [IpumeHeHne NPU3HAKOB AEITUMOCTH
LEJBIX YHCENI: OCTATKU M0 MOJIYJIIO
[IpumeHeHne NPU3HAKOB JEITUMOCTH

91 LEIBIX Yucen. aroput™ EBximna s
pelIeHus 3a/1a4 B EeTbIX YHUCIaxX

92 KontponbHas padota: "Teopus menpix
gucen"
CucremMa U COBOKYITHOCTh ypaBHEHUH.

93 PaBHOCUIIBHBIE CHCTEMBI 1 CUCTEMBI-
CIIEJICTBUS

94 CucremMa ¥ COBOKYITHOCTh ypaBHEHUH.

PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-




CICACTBUA

95 OCHOBHbBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYIIHOCTEW pallMOHAJIBHBIX YPABHEHUI

OCHOBHBIEC METOJIbI PEUICHHS CUCTEM U
96 COBOKYITHOCTEH UppaIMOHAIBHBIX
ypaBHEHUH

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEJIbHBIX
YpaBHEHUI

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpaBHEHUI

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
99 COBOKYITHOCTEH JIOTapU(PMUIECKUX
YpaBHEHUI

OCHOBHbBIE METO/IbI PEIICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapU(PMUIECKUX
ypaBHEHUH

[IpuMeHeHre CUCTEM K PELICHUIO
MaTeMaTUYeCKUX 3a]1a4d U 3a/1a4 U3

101 pa3IMYHBIX 00JIaCTeH HAYKH U PEaTbHOU
KU3HU, UHTEPIPETALNS TOTYICHHBIX
pe3yIbTaToB

[TpumeHeHne CUCTEM K PELICHUTO
MaTeMaTHYeCKUX 3a]au U 3a/1a4 U3

102 pa3nUyHBIX 00JacTell HayKu U peaabHOMI
KHU3HH, UHTEPIpEeTaLNs NOTYyYEHHBIX
pe3yabTaToB




[IpumeHeHre HEPaBEHCTB K PELICHUIO
MaTeMaTHUYECKHX 3ajJay U 3aJa4 u3

103 pa3MYHBIX 00JacTell HAYKU U peaIbHOM
KU3HU, HHTEPIPETALNS TOTYICHHBIX
pe3yIbTaToB
Kontponbnas padota: "Cucremsl

104 paIMoOHATBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHEHHH"

105 PannonanbHble ypaBHEHMSI ¢ TapaMeTpamMu

106 PanmonanbHbie HEpaBEHCTBA C
napaMeTpamMu

107 PanyoHanbHbBIE CUCTEMBI C TApaMeTpaMu

108 HppaunoHanbHbie ypaBHEHUS,
HEpaBeHCTBa C MapaMmeTpamMmu

109 HppanunoHaibHbIE CUCTEMBI C
napameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 [TokazaTenbHBIE CHCTEMBI C TTapaMeTpaMu

112 Jlorapudmuueckue ypaBHEeHHU,
HEpaBEHCTBA C MapaMeTpamMu

113 Jlorapudmuueckue CUCTeMbl C
rnapameTpamu

114 Tpuronomerpudeckue ypaBHeHHUs C
napamMeTpamu

115 Tpuronomerprudeckrue HepaBEeHCTBA C

napameTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u uccneaoBaHue
MaTeMaTHYECKUX MOJIENIeN pealbHbIX
CUTyalUi C IOMOLIBIO YPAaBHEHHH C
rapameTpamu

118

[TocTpoenue u uccineaoBaHue
MaTeMaTHYECKUX MOJIENel peabHbIX
CUTyaIMil C IOMOLIBIO CUCTEM YPaBHEHHU
C IapameTpamu

119

[TocTpoenue u uccneaoBaHue
MaTeMaTHYEeCKUX MOJIEIEeH pealbHbIX
CUTYyalllil C TOMOIIBIO CUCTEM YpPaBHEHUH
C TapaMeTpamu

120

Kontponbnas padota: "3agaun ¢
napamerpamu’

121

[ToBTOpeHue, 0600IIEeHNE,
cUCTeMaTH3aIis 3HaHUK: ""YpaBHEHHS '

122

[ToBTOpeHue, 0600IICHNE,
cUCTeMaTH3aIis 3HaHUK: ""YpaBHEHHS '

123

[ToBTOpeHME, 0600IICHNE,
cucTeMaTH3alus 3HaHuil: 'Y paBHEHHUS.
Cuctemsbl ypaBHeHUI"

124

[ToBTOpeHME, 0000IIECHNE,
cucremaTu3anus 3Hanuil: "HepaBencrsa”

125

IToBTOpenue, o6odLIIeHNE,
cucremaTu3anus 3Hanuil: "HepaBencrsa”

126

IToBTOpenue, o6oOLIeHNE,




cucteMaruzanus 3Hanuii: "HepaBencrsa"

[ToBTOpeHme, 06001ICHNE,

127 cucreMartuzanus 3Hanuil: "'TlpousBoanas u 1
e€ npuMeHeHue"
[ToBTOpeHME, 06001ICHNE,

128 cucremarusanus 3HaHuil: "IlponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, o6odIIEHNE,

129 cucremarusanus 3HaHuil: "IlponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, o6obIIEeHNE,

130 cucreMaTH3anus 3HaHuil: "MHTErpan u ero 1
puMeHeHue"

131 [ToBTOpeHue, 0600IIEeHNE, 1
cucreMaru3anus 3HaHui: "OyHkun'

132 [ToBTOpeHue, 0600IIEeHNE, 1
cucreMaru3anus 3HaHui: "OyHkun'

133 [ToBTOpeHue, 0600IICHNE, 1
cucreMaruzanus 3HaHui: "OyHkun'

134 HrtoroBas koHTpoJIbHAS paboTa 1 1

135 HrtoroBas koHTpoJIbHAS paboTa

136 [ToBTOpEHME, 0606meHI:Ie, 1
CUCTeMaTH3alus 3HAaHHUHA

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME







YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTemaruka: anredpa U Hayajia MaTeMaTUYECKOTO aHaIu3a, TeOMEeTPHS.
Anrebpa u Havajga MateMaTudeckoro aHaiusa (B 2 yactsax), 10 kimace/ Yactp 1:
Mopakosuu A.I'., Cemenon I[1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; noj
penakiueit Mopakosuya A.I'., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«MO0 MHEMO3NHA»

* MaTemaruka: anredpa ¥ Hadaja MaTEMaTHYECKOr0 aHaIu3a, TeOMETPHSI.
Anrebpa u Havajga MaTeMaTudeckoro aHanusa (B 2 yactsx), 11 kimace/ Yacrts 1:
Mopakosuu A.I'., Cemenon I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; mox
penakiueit Mopakosuya A.I'., O01ecTBO ¢ orpaHUYEeHHON OTBETCTBEHHOCTHIO

«MOILlL MHEMO3WHA»

METOINYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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