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HOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM M3 HamOoJiee 3HAUUMBIX B MPOrpamMMe CpeaHero odiiero oopa3zoBaHusl, mo-
CKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CIeYnBAET UHCTPYMEHTAJIbHYIO 0a3y aJs u3y-
YEHUsSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYrod CTOPOHBI, (DOPMUPYET JIO-
rMYECKOe U a0CTPAKTHOE MBIIUICHHE 00YUYaOIKUXCSl HA YPOBHE, HEOOXOIUMOM IS
OoCBOECHUSI MH(GOPMATUKH, OOIIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH U JPYTUX JIHC-
UIUTMH. B paMkax qaHHOro y4eOHOro Kypca oOydaroluecs OBlIaJIeBalOT YHUBEP-
CaJIbHBIM SI3BIKOM COBPEMEHHOU HayKu, KOTopas GOpMyJTUPYET CBOU JTOCTHIKECHUSI
B MaTeMaTu4eckou opme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEeMaTHYECKOrO aHajiu3a 3aKjaJblBacT
OCHOBY JIJII YCTICIIIHOTO OBJIAJCHUS 3aKOHAMU (PUBHKH, XUMUH, OMOJIOTHHU, TIOHU-
MaHUsI OCHOBHBIX TEHJICHIIMI Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOW YKWU3HH, TO-
3BOJIICT OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX M KOMIBIOTEPHBIX TEXHO-
JIOTUSIX, YBEPEHHO KCIOJIB30BATh WX JJIs JajbHEWIero oopa3oBaHus U B MOBCE-
JTHEBHOM XU3HU. B TO ke BpeMsl oBJlaJiecHHe aOCTPAKTHBIMU U JIOTUYECKU CTPOTH-
MU KOHCTPYKIHSAMHU alnreOpbl U MaTeMaTHYECKOT0 aHalli3a pa3BUBAET YMEHHUE Ha-
XOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTb, I0KAa3bIBATh YTBEPKACHUS C
MOMOIIBI0 MHIAYKIMU U PacCyXkAaTh JETyKTUBHO, HCIOJb30BaTh 000OIICHUE U
KOHKPETHU3AINI0, a0CTparupoBaHUe U aHAJIOTHI0, (POPMHUPYET KpEaTUBHOE U KPU-
TUYECKOE MBIIIJIEHUE.

B xone usyuyenus yyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanu3a» OOydYarolIvecs IMOJy4aloT HOBBIA OMNBIT PEIICHUsS NPUKIAJHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTeMaTHYECKUX MOJEJIEH peajbHbIX CUTYalluH,
UHTEpPIpPETAUU MOJTYYEHHBIX PEIICHHI, 3HAKOMSTCA ¢ MpUMEpaMU MaTeMaTuye-
CKHMX 3aKOHOMEpPHOCTEW B IPUPO/JIE, HAYKE U UCKYCCTBE, C BBIIAIOUIMMHUCS MaTeMa-
TUYECKUMU OTKPBITUSIMU U KX aBTOPAMH.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIBbHBIM BOCIUTATEIBHBIM IOTEHIIUATIOM,
KOTOPBIN peann3yeTcs Kak depe3 yuyeOHbI mMaTepuai, CrocoOCTBYIOMMN (HopMu-
POBAHUIO HAYYHOTO MHPOBO33PEHHUSI, TAK U Uepe3 CIenupuKy y4eOHOU NesTelNb-
HOCTH, TpeOyIolel NpoJ0KUTEIbHON KOHIEHTPAlM BHUMAHUS, CAMOCTOSITEN b-
HOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJTYYEHHbIN pe3yJIbTarT.

B ocHoBe MeToauku oOydeHus anredpe u HadaiaM MaTeMaTHYECKOTO aHaIH-
3a JICKUT NEeITeTbHOCTHBIA MPUHITUT 00 yICHHUS.

B ctpykType yuebHOrO Kypca «Anrebpa u Hayajga MaTeMaTUYECKOTO aHAIH-
32» BBIJICJICHBI CIIEYIONINE COAEPKATEIbHO-METOANYECKUE TUHUN: «YuCcna U BbI-
yucieHus», «OyHkuuu u rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Havama ma-
TEMAaTHUYECKOTO aHanu3ay, «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE coliepKaTelNb-
HO-METOJIMYECKUE JIMHUM HM3Y4aloTCsl Ha MPOTSKEHHH JBYX JIeT OOy4yeHus Ha



YPOBHE CpeIHEro o0LIero 00pa3zoBaHusl, €CTECTBEHHO JONOJHSS IPYT Ipyra U mo-
CTENIEHHO HAChIIasACh HOBBIMU TEMaMU U pasjenamMu. J(aHHbIN ydeOHbIH KypcC sB-
JSI€TCS. UHTETPATUBHBIM, MOCKOJIBbKY OOBEIMHSET B c€0€ COJAEpIKaHUE HECKOJIbKHUX
MaTeMaTUYeCKUX TUCUUIUIMH, TAKUX Kak anredpa, TPUrOHOMETPHs, MaTeMaThye-
CKUI aHaJu3, TEOPUs. MHOXKECTB, MaTeMaTHuecKas Jioruka u apyrue. Ilo mepe Toro
Kak oOydJarouigecsi OBJaJeBaloT BCE Oojee MIMPOKUM MaTeMaTHYECKUMM armapa-
TOM, Y HUX MOCJIEI0BATENbHO (POPMHUPYETCS U COBEPILICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTUYEeCKYI0 MOJEIb PeaIbHONW CUTYyallud, MPUMEHATh 3HAHUS, MOJTyYEHHbIE
OpHU U3y4eHUU y4eOHOTO Kypca, NI PElIeHHs] CaMOCTOSTEIbHO C(POpMyIHpOBaH-
HOM MaTeMaTU4eCcKOW 3a/1auu, a 3aTeM MHTEPHPETUPOBATh CBOM OTBET.

CopepxarenbHO-MeTOANYECKass TUHUSA «Yuclia U BBIYMCICHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001iero ooOpazosanus. Ha ypoBHe cpeanero oOiero
oOpa3oBaHus 0co00e BHUMaHUE yaenseTcsa (GOPMUPOBAHHUIO HABBIKOB PallMOHATb-
HBIX BBIYMCIICHUN, BKITIOYAIOUIUX B ¢€0s1 UCMOIB30BaHUE PA3IUYHBIX (DOPM 3amucH
quclia, yMEHHUE JIeNaTh MPUKUIKY, BBIIOIHATh MPUOIMKEHHBIE BBIUUCICHUS, Olle-
HUBATh YHMCIIOBbIE BHIpAXKEHMsI, pab0TaTh C MATEMATUYECKUMHU KOHCTAHTaMH. 3Ha-
KOMBIE 00Y4aroIUMCsl MHO)KECTBA HATYPaJIbHBIX, IIEJIbIX, PALIMOHANBHBIX U JIEHCT-
BUTEJIBHBIX YUCEJI JIOMOJIHAIOTCS MHOXECTBOM KOMILUIEKCHBIX YHcell. B kaxkaom u3
TUX MHOKECTB PacCMaTpPUBAIOTCS CBOMCTBEHHBIEC €My cleuuduueckue 3a1auu u
olepaluu: ACJIICHUE HALEN0, ONIEpUPOBAHUE OCTATKAMHM HA MHOKECTBE II€JIBIX YH-
cell, 0coOble CBOMCTBA PAallMOHAIBHBIX M MPPALMOHAIBHBIX YHCEN, apupMeTHye-
CKHE Ollepaluy, a TAKKEe U3BJICUCHNE KOPHSI HATypaJIbHOW CTENIEHU Ha MHOXKECTBE
KOMIUIEKCHBIX 4uceld. brarogaps mocienoBaTeIbHOMY pPACIIMPEHUIO Kpyra HcC-
IIOJIb3YEMBIX YMCET U 3HAKOMCTBY C BO3MOKHOCTSIMU HMX IIPUMEHEHUS JUIsl pere-
HUS PA3IMYHBIX 3a/1a4 (OPMUPYETCS MPEACTaBICHUE O €AMHCTBE MAaTEMAaTUKH Kak
HAyKH U €€ pOJIM B IOCTPOCHUH MOJENEN peaIbHOrO MUpPa, IHUPOKO MCIOIB3YIOTCS
0000111eHre ¥ KOHKPETU3AIIHS.

JIuaus «YpaBHEHMsSI M HEPABEHCTBA» PEATM3YETCS HAa NPOTSKEHUU BCErO
o0y4yeHHUsI Ha YPOBHE CPEAHEr0 OO0IIero oOpa3oBaHUs, MOCKOIBKY B KaXJI0M pa3-
nene [Iporpammel MpeyCMOTPEHO PELIEHUE COOTBETCTBYIOIMX 3aAad. B pe3yinb-
TaTe 00y4arolMecs OBIANEBAIOT PA3NMYHBIMA METOJAMH PEIICHHS PalUOHATb-
HBIX, UPPALMOHAIBHBIX, MMOKA3aTEIbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPHUE-
CKHUX YPaBHEHHUI, HEPABEHCTB M CUCTEM, a TAKXKE 3a7a4, COAEPKALIUX NapaAMETPHI.
[TomydeHHbIe YMEHHS HIMPOKO MCIIONIB3YIOTCS MPH UCCIEA0BAaHUU (PYHKIHM C TI0-
MOILIBIO POU3BOJHOM, IPU PEIICHUH NPUKIIAJHBIX 3a7a4 U 3a/1a4 Ha HaXOKICHUE
HanOOJBUINX U HAUMEHBIINX 3HaueHUu QyHKuMH. [laHHas copepxaTenbHas JIMHUS
BKJIIOYAET B ce0s Takke (OpMUPOBAHUE YMEHUM BBIMOJIHATH PACUEThI MO (PopMy-
JaM, Ipeo0pa3oBaHusl palMOHAIBHBIX, HPPALMOHAIBHBIX U TPUTOHOMETPUUECKHUX



BBIPAKEHUM, a TAKXKE BBIPAKECHUM, COAEPKALUX CTENEeHU U Jorapudmsl. bnaroga-
P M3y4EHHIO anreOpandyeckoro marepualia MPOUCXOIUT JajbHEHlIee pa3BUTHE
QITOPUTMUYECKOTO M a0CTPAKTHOIO MBIIUICHHUS O00ydYarommxcs, (GopMHUpYIOTCs
HABBIKA JEAYKTHUBHBIX PAacCyXIEHUH, paOOTbl ¢ CUMBOJBHBIMH (OpMaMH, Mpea-
CTaBJICHUS] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEW B BHJI€ PABEHCTB U HEPABEHCTB.
Anre6pa npemnaraet 3QGeKTUBHbIE HHCTPYMEHTHI JIs1 PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aja4, HarJsJHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass TuHUs «DyHKIUU U TpaUKu» TECHO mepe-
IUIETaeTCA C APYTUMU JIMHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3a/1aéT MOCJIe0BATEIbHOCTh U3yUeHusl MaTepuana. M3yueHue cTeneHHou, nokas3a-
TENbHOU, JTOrapu(pMHUUECKOW U TPUTOHOMETPUYECKUX (YHKIMI, MX CBOWCTB U
rpauKoB, MCMHOJb30BaHHE (PYHKIMU A1 pelIeHHs 3a7ady U3 JPYrux y4eOHbIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK ¥ C pellIEHUEM ypaBHEHMI U HepaBeHCTB. [Ipu 3TOoM OosbIIOE BHUMAHUE yIiE-
nsieTcsi GOPMUPOBAHUIO YMEHUS BhIpaXKaTh (GOPMYyJIaMH 3aBUCUMOCTH MEXKIY pas-
JUYHBIMU BEJIMYMHAMU, UCCIEAOBATH MOJyYeHHbIE (QYHKIIMH, CTPOUTH UX rpadu-
kd. MaTepuan 3Toi cojiepKaTesIbHON JIMHUK HalleJIeH Ha pa3BUTHE YMEHUU U Ha-
BBIKOB, MO3BOJIAIONIMX BBIPAXKATh 3aBUCUMOCTH MEX]y BEITUYMHAMH B Pa3IMYHON
dopme: ananuTHUECKOM, rpaduueckoi u cioBecHor. Ero uzydyenue cnocoOcTByeT
Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIICHUS, CIOCOOHOCTU K 000OIIEHUIO U KOHKpe-
TU3aIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxarenpHast nuHusi «Hauama maTreMaTWyeckoro aHaiv3ay MO3BOJSET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTHYeCKHX, TaK W MPUKIAIHBIX 3ajad,
JOCTYITHBIX OOYYaromIMMcsi, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpaduKu CIOXKHBIX (QYHKIMH, ONPEACIATh, UX HAUOOJIBIINE U HAUMEHBIIINE 3HAYC-
HUS, BBIYUCTATH II0MAaU GUTYp U 00BEMBI TEJ, HAXOAUTH CKOPOCTH U YCKOPEHHS
npoueccoB. J[aHHas cofeprKaTeapHas JIMHUS OTKPHIBAET HOBBIE BO3MOXHOCTH I10-
CTPOEHUS MaTeMaTUYECKUX MOJENIEH pealbHbIX CUTYallMi, MO3BOJSET HAXOIUTH
HaWIyyllee pelIeHUE B MPUKIATHBIX, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKHX,
3a/1ayax. 3HAKOMCTBO C OCHOBaMH MAaTEMAaTHYECKOT0 aHaJlIM3a CIIOCOOCTBYET pas-
BUTHIO a0CTPaKTHOTrO, (OPMaTbHO-IOIMUYECKOTO U KPEaTHBHOTO MBIIUICHUS, (Op-
MHUPOBAHUIO YMEHHW PACIO3HABATh IMPOSIBICHUS 3aKOHOB MaTEMaTHKH B HayKe,
TEXHUKE U UCKyccTBe. O0ydaromumecs y3HalT O BBIIAIOIIUXCS pe3yIbTaTax, Moiy-
YEHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH KaK HAYKH, U 00 UX aBTOpax.

CopeprxarenpbHO-MeTOANYECKasT TUHUS «MHOKECTBa U JIOTHKa» BKJIIOYAET B
ce0sl 3JIEMEHTbl TEOPUUM MHOKECTB M MaTeMaTHYECKOW JIOTUKH. TeopeThko-
MHO>KECTBEHHBIE NPECTaBICHUS IPOHU3BIBAIOT BECh KYpC IIKOJIBHOW MaTeMaTUKU
U NpeuiararoT Haubosiee yHUBEPCAIbHBIN SI3bIK, 00bEIHHSIONINI BCE pa3/iesbl Ma-



TEMAaTUKU U €€ MPUJIOKEHUH, OHU CBA3BIBAIOT Pa3Hble MAaTeMAaTHUYECKUE TUCLUII-
JUHBI U WX TPUIIOKEHUs B eauHoe 1enoe. [1oaTomy Ba)KHO JaTh BO3MOXHOCTH
oOyyJarolemMycsi MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOU Ma-
TEMAaTUKW U UCIOJIb30BaTh €r0 JJIsl BRIPAXKEHUSI CBOUX MBbICEH. JIpyrumM BaskHBIM
MPU3HAKOM MAaTeMaTHUKH KaK HayKu CJeAyeT MpHU3HaTh CBOMCTBEHHYIO €Ul CTpo-
rocTh 000CHOBAHUH U CJIeIOBaHUE OMpPEACIEHHBIM MTPaBUIaM MTOCTPOCHUS JT0Ka3a-
TEJILCTB. 3HAKOMCTBO C 3JIEMEHTAMHU MAaT€MaTUYECKOU JIOTUKU CIIOCOOCTBYET pas-
BUTHIO JIOTUYECKOT'O MBIIIICHUSI 00y4YaroIUXCsl, MO3BOJISIET UM CTPOUTH CBOM pac-
CYXXJICHHsI Ha OCHOBE JIOTMYECKHUX MpaBui, (GOPMUPYET HABBIKU KPUTHYECKOTO
MBIIIICHUS.

B yueGHOM Kypce «Anrebpa v Havajla MaTEMaTUYECKOTO aHalnu3ay MPUCYT-
CTBYIOT OCHOBBI MaT€MaTHYECKOT'0 MOJCIUPOBAHUS, KOTOPBIE MPU3BAHBI CIIOCO0-
CTBOBaTh (DOPMUPOBAHUIO HABBIKOB MOCTPOSHUSI MOJEIEH pealbHbIX CHUTYaIlHi,
UCCJICJIOBAHUS ATUX MOJIEJIEH C TMTOMOIIBIO amnmapara ajareOpbl 1 MaTeMaTHIECKOTO
aHaju3a, MHTEPIPETAIIUU MMOJYyUYCHHBIX pe3yJabTaToB. Takue 3ajaHus BIUICTCHBI B
KKJIBIH W3 pa3fieloB MPOrpPaMMBbI, MOCKOJIBKY BECh MaTepHal y4eOHOro Kypca
IIUPOKO MCTOJB3YETCs IS PelIeHUs] MPUKIATHbIX 3aaa4. [Ipu perieHun peanb-
HBIX MPAKTUYECKUX 3a/1a4 0O0ydJaroIIecs pa3BUBAIOT HAOII0IaTeIBHOCTh, YMEHUE
HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIB30BaTh aHAJIOTHIO, 0000-
aTh ¥ KOHKPETU3UPOBATH IPo0eMy. JlesTeIbHOCTh 10 (POPMUPOBAHHIO HABBIKOB
peleHns MPUKIAIHBIX 3a/1a4 OpPraHU3yeTCsl B MPoliecce U3yUeHUs BCEX TeM y4deo-
HOTO Kypca «Anre0pa 1 Hauajga MaTeMaTHUYECKOTO aHAJIU3a.

Ha u3yuyenue ydueObHOro Kypca «Anredpa u Hayajga MaTEMAaTHYECKOTO aHAJIH-
3a» oTBoaUTCs 272 vaca: B 10 kinacce — 136 vacoB (4 yaca B Heento), B 11 knacce
— 136 4acoB (4 yaca B HEZIEIIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JCCATUYHBIE JIPOOU, MPOIEHTHI,
OeckoHeuHble iepuoandeckue apoou. [Ipumenenue apodeil U MPOIEHTOB ISl pe-
LICHMS NIPUKIIAZAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JleficTBuTenbHbIC YKcia. PanoHanbHbie U UppallMOHANIBHBIC YHCia. Apud-
METHYECKHE ONEpalNU C JCUCTBUTEIbHBIMU YUCIaMHU. MOAyllb AEHCTBUTEIBHOTO
yucia u ero coictra. [Ipubnux€HHbIC BRIUMUCICHUS, MPABUIa OKPYIJICHUS, MPH-
KHMJIKA U OLICHKA PEe3yIbTaTa BEIYUCICHUIA.

Crenensb ¢ uenbiM nokaszareneM. bunom HeroTona. Mcnonb3oBaHue moaxo-
Jsten popMbl 3aMMCH TEUCTBUTEIBHBIX YUCEN JJIs1 pElIeHUs TPAKTUUECKUX 3a/1a4
Y TIPEJICTABJICHUSI JaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ pallMOHaIbHBIM MOKAa3aTeNIeM U €€ CBOWCTBA, CTENEHb C JCUCTBU-
TEJbHBIM MOKA3aTEeJIEM.

Jlorapudwm yucna. CpoiictBa norapudma. [lecaTuunbie U HATypaibHbBIE JIOTa-
pUDMBL.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaB-
HeHUs. PaBHOCHIIbBHBIE YpaBHEHUSI U ypaBHEHHUs-cileAcTBUsA. HepaBeHCTBO, pele-
HUE HEPABEHCTBA.

OcHOBHBIE METO/BI PEIICHUS LETBIX U IPOOHO-PAIMOHATBHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOTOYJIEHBI OT OJJHOW MEPEeMEHHOM. JleJJeHrne MHOro4jIeHa Ha MHO-
rowieH ¢ octaTtkoMm. Teopema besy. MHorouneHsl ¢ neiasiMu KodQpuimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUN, CONEPKAIIMX CTETICHU U KOPHH.

Hppanuonansubie ypaBHeHHs. OCHOBHbIE METOHbl PEUIEHUS HPPALMOHAIb-
HBIX YPaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAKECHHMA, COACPIKAITUX JTOTAPUDMBI.

Jlorapudmuueckue ypaBHeHUsl. OCHOBHbIE METO/IbI pellIeHUs JiorapupmMuye-
CKMX YPaBHEHHM.

OcHoBHble TpuroHometpuueckue Gopmysnsl. [IpeobpazoBaHue TpUroHoMeT-
PUYECKUX BBIpAKECHUH. Pelienrne TpUroHoMeTpuYeCKux ypaBHEHUN.



Pemienue cucteM JMHEWHBIX ypaBHEHHUUW. Marpuna CUCTEMBI JIMHENHBIX
ypaBHeHUW. OnpeaenuTenb MaTpUIlbl 2X2, ero reOMETPUIECKU CMBICII U CBOMCT-
Ba, BBIUMCIICHUE €r0 3HAYCHMS, IPUMECHEHUE ONPENCIUTENS I PELICHUs CUCTE-
Mbl JMHEHMHBIX ypaBHEHHH. PellleHre NPUKIAAHBIX 331a4 C MOMOIIBIO CHCTEMBbI
JIMHENHBIX ypaBHeHUU. MccneqoBanue NOCTPOSHHOW MOJENIH € ITIOMOLIBI0 MaTpUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
YPaBHEHUU U HEepaBeHCTB. [IpuMeHeHne ypaBHEHNI U HEPABEHCTB K PELICHUIO Ma-
TEMATUYECKUX 3aJ1a4 U 33/1a4 U3 pa3IMYHbIX 001acTeil HAyKHU U pealbHOW KU3ZHU.

DYyHKIUHA U TPaPUKHU

OyHKIWMS, ciocoObl 3ananud QyHkiuu. Bzanmuo oOpatHbie Ppynkiuu. Kowm-
no3unust Gpyukiui. ['paduk GyHkiuu. DnemeHTapHbie mpeoOpa3oBaHus rpaduKoB
byHKIUHA.

O6nactp ompenenaeHUus 1 MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynu dyHkumm.
[IpomesxyTku 3HaKONOCTOSTHCTBA. UETHBIE U Heu€éTHBIe QpyHKIMU. [lepuoanueckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl ¥ MHHHUMYMBI
¢ynkuuu. Haubomnpiee n HauMeHbllee 3HaYCHHsT GYHKIIUU HA TIPOMEKYTKE.

JluneitHasi, kBaApaTuyHas U APOOHO-TMHENHAS PYHKIIUU. DIIEMEHTApHOE HC-
CJIeIOBaHUE U TTOCTPOCHUE UX IPaPUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U 1I€JIBIM Moka3aTesneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHs N-Oi cTerneHu Kak (PyHKIUU 0OpaTHOU cTere-
HU C HATypaJIbHBIM MOKAa3aTEJEM.

[TokazarenbHas 1 norapudMuueckas GyHKIIUH, UX CBOWCTBA U Trpaduku. Hc-
10JIb30BaHKEe rpaduKOB (PYHKIIUN JJIs PEIICHUS YPaBHEHUM.

TpuroHomerpuyeckasi OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUECKHUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCHMOCTH B pEajbHBbIX Ipoleccax U sBiaeHusax. ['pa-
(buKH peanbHBIX 3aBHCUMOCTEH.

Hauyana maTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IOCIIEA0BATEILHOCTEH. MeToa Ma-
TEMaTUYECKON MHAYKIMH. MOHOTOHHBIE M OIPAHUYEHHBIE 1OCIEN0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHUS MAaTEeMAaTHYECKOTO aHaln3a KaK aHaln3a OECKOHEUHO
MaJlbIX.

ApudmeTtnueckas u reomeTpuyecKkas nporpeccuu. beckoHeuno yoObiBaroas
reomeTrpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBaIOIIEH reOMEeTpUIEeCKON
MpOrpeccu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA pOCT. Yucno e. @opmyiia CIOKHBIX
MPOLIEHTOB. Vcnoiap30BaHNe NPOrpPECCUU IS PELEHUs peabHbIX 3a/1a4 MPUKIIai-
HOT'0 Xapakrepa.



HenpepobiBHble pyHKIIMU U uX cBoiicTBa. TOoUkHu pa3pbiBa. ACUMIITOTHI Ipa-
¢ukoB Qpynkuuit. CBoiicTBa (PyHKIMI HENPEPHIBHBIX HA OTpe3ke. MeToa uHTepBa-
JIOB JJ1s1 pelieHus] HepaBeHCTB. [IpuMeHeHne CBOMCTB HENMPEPBIBHBIX (QYHKUUN 15
pelIeHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHKIMKU. OnpeneneHue, reoMeTpUueCKUil u
(u3nUecKHil CMbICT NPOU3BOIHON. YpaBHEHHUE KacaTeNbHOU K TpaduKy (PyHKIIHH.

[IpousBoanbie 3eMeHTapHbIX GyHKUMNA. [Ipon3BonHas cymMMmbl, MpousBese-
HUS1, YACTHOT'O U KOMITO3ULIMH (PYHKIUH.

MHoxecTBa U JIOTMKA

MHOX€ecTBO, onepauuy HaJl MHOKECTBAMU M MX CBOWCTBA. /narpammsl Dil-
nepa—BenHa. IIpuMeHeHnEe TEOPETUKO-MHOXKECTBEHHOIO anmnapara Juisi OIMCaHUs
peaNbHbIX MPOIECCOB U SABJICHUN, IPU PELICHUH 3a/1a4 U3 APYTUX yueOHBIX Mpe-
METOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHYEeCKOTO OOBEKTa, CIENICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nenble uncna. [IpuMeHeHrne MPU3HAKOB JEIUMOCTU LEIBIX
gyuces, HauOonpmui obmui genutens (ganee — HOJl) m HamMeHslee oOlee
kpatHoe (nanee — HOK), ocratkoB o mojyito, anroputMa EBkinia s pemeHus
3a/1a4 B 1EJIBIX YHCIIAX.

Kommnekcubie uncna. Anrebpanyeckas U TpUTOHOMeTpUueckas (opMbl 3a-
MUCU KOMIUIEKCHOTO 4Hciia. ApudmeTndeckue orneparui ¢ KOMIUIEKCHBIMH YU C-
namu. M3o0paxxeHrne KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHON TIOCKOCTH. DopMy-
ma Myaspa. KopHu N-oil CT€reHM M3 KOMIUIEKCHOTO 4yucia. [IpumeHeHne KoM-
TJIEKCHBIX YUCEI JIJISl PEeIIeHUs] PU3MUECKUX U TEOMETPUUECKUX 3a1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYITHOCTh YPAaBHEHUN U HEpPaBEHCTB. PaBHOCUIIBHBIE CUCTE-
MBI U CUCTEMBI-CIICICTBUSL. PAaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUN C MOMOIIBI0 TPUTOHOMET-
PUYECKON OKPYKHOCTH. PellieHne TpuroHoMeTpru4eCKX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHMS TMOKAa3aTeNbHBIX U JIOrapu(PMHUUYECKUX Hepa-
BEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U COBOKYITHOCTEW PalMOHAIBHBIX, UP-
pallMOHATIbHBIX, OKA3aTEeNbHBIX U JOrapu(PMUUECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



[IpumeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEILICHHUIO MaTeMaTuye-
CKHMX 3aJlay W 3a7a4 U3 Pa3IMuHbIX 00JIacTel HAYKU U peajbHOU JKU3HU, UHTEP-
MpeTaLys NOJYYEHHBIX PE3YyIbTaTOB.

DyHKUUM U TPaPuKu

I'padpux komnozuumu ¢pynkuuid. ['eomerpuyeckue oOpas3pl ypaBHEHUN U He-
PABEHCTB Ha KOOPAWHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHus ypaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Hcnonb3oBanue rpa@ukoB QyHKUUN 71 UCCIEIOBaHUS MPOLIECCOB U 3aBU-
CUMOCTEH, KOTOpbI€ BO3HUKAIOT P PEIICHUH 3a7a4 U3 JPYTrUX y4eOHBIX MpeaMe-
TOB U peajbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue mMpou3BOJAHON K MCCIIENOBaHHUIO (YHKIIMI HA MOHOTOHHOCTH M
sKkcTpeMyMbl. Haxoxaenne HauOOoNbIIero ¥ HaWMMEHbBIIEr0 3HAYEHUN HEenpephblB-
HOM (PYHKIIMM Ha OTpE3Ke.

[IpumeHeHue Mpou3BOAHON NJIsi HAXOXKJICHUS HAWIYYILEro PelieHus B Mpu-
KJIaJHBIX 3aJ1a4ax, Ui ONPEIEICHUsI CKOPOCTH U YCKOPEHHMs IPOLEecca, 3aJaHHOTO
dbopmymoit uim rpadgukom.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. [lepBooOpasHble aiie-
MEHTapHBIX QyHKIMH. [IpaBuiia HaxoXkIeHUs TEpBOOOPA3HBIX.

Wurerpan. I'eoMeTprudecKkuil CMBICI MHTErpajia. BerauciieHne onpenenéHHo-
ro uHTerpana no ¢popmyne Herorona-Jlefionuia.

[IpuMeHeHne uHTerpana A HaXoXKACHUs IUIOoIIa el IOCKUX (GUryp u 00b-
€MOB Ir€OMETPHUUECKUX TEI.

[Ipumeps! pemenuit quddepeHuanbHbIX ypaBHeHUH. MaTemMaTuueckoe Mo-
JIeJIMPOBaHUE PeabHBIX MPOLIECCOB C MOMOIIBIO TU((HEePEeHIIMATBHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA YUYEBHOI'O KYPCA «AJI-
T'EBPA 1 HAUAJIA MATEMATHUYECKOT'O AHAJIN3A» (YT JTYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHMCKOro OOIecTBa, MPEJCTABICHUE O MaTeMaThye-
CKMX OCHOBax (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUU, MPOLEIYP
IPaXKJIaHCKOTO 00I1IecTBa (BHIOOPHI, ONMPOCHI U APYroe), yMEHUE B3aHUMOJCHCTBO-
BaTh C COIMAJILHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAYe-
HUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE ATUX JOCTHXKCHUN B JPYrUX HayKaxX, TEXHOJIOTHAX, cepax dKo-
HOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJIEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTUKEHUI HAyKU U JIESITEIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHO-
ro BKJIaJla B IOCTPOEHUE YCTOWYUBOTO OYTYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIECHHE K MHpPY, BKJIIOYAs 3CTETUKY MAaTEeMaTUYECKHX 3a-
KOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, PacCyXIeHHH, BOCIIPUUMUYHUBOCTD K
MaTeMaTU4YEeCKUM acleKTaM pa3iInyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHITh MATEMATUUECKUE 3HAHUS B MHTEpE-
cax 3JI0pOBOT0 M 6e30macHOro o0pas3a KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBO-
€My 370pOBBIO (3I0pPOBOE MUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M OTIbI-
Xa, perynspHas (u3ndecKkask akTUBHOCTH), (DM3UYECKOE COBEPIICHCTBOBAHUE TPU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN A€ATETbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0US, HHTEpEC K pa3ind-
HbIM cdepaM mTpoPecCHOHATBLHON NESITENbHOCTH, CBSI3AHHBIM C MAaTEMAaTUKON U €€
MPUJIOKEHUSIMU, YMEHHUE COBEpIATh OCO3HAHHBIN BBIOOP Oynymied npodeccuu u
peanu3oBbIBaTh COOCTBEHHBIC U3HEHHBIE IUIaHBl, TOTOBHOCTh M CIHOCOOHOCTH K
MaTeMaTU4ecKoMy 0Opa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KM3-



HU, TOTOBHOCTh K AKTMBHOMY YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3aJa4 MaTeMa-
TUYECKOM HAIPABIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh SKOJOTHUYECKON KYJIbTYpbl, TOHUMAHHUE BIIUSHUS COIIU-
aIbHO-2KOHOMHYECKHX MPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOMN Cpe-
JIbl, OCO3HAHME TJI00ATILHOTO XapakTepa SKOJOTHMYECKUX MPoOJIeM, OpUEHTAIUS Ha
MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUU JJIS PEIICHUs 3ajJa4 B 00JIaCTH OKpYKaro-
el cpeabl, TUIAHUPOBAHUE MOCTYNKOB M OLICHKM WX BO3MOKHBIX MOCIEACTBUMN
IUIS1 OKPY’KaroUIEN Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpMHPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKHW W OOIIECTBEHHOW MPAKTUKH, MOHMMaHWE MaTeMaTuye-
CKOM HayKH Kak cepbl 4eTOBEUYECKOM eITebHOCTH, 3TANOB €€ pa3BUTUS U 3Ha-
YUMOCTH JJISl pa3BUTHUA LIUBUIU3AIUM, OBJIaJICHUE SI3bIKOM MaTEMaTUKU U MaTema-
TUYECKON KYJIbTYpPOM KaK CPEICTBOM MO3HAHUSA MHpPA, TOTOBHOCTh OCYIIECTBISTh
MPOEKTHYIO U UCCIEN0BATEIIBCKYIO JEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
00BEKTOB, MOHSATUN, OTHOLIEHUN MEXIY MOHATHUSAMHU, (POpMYyIHUpOBAThH OMpeese-
HUS TOHSTUMN, YCTAaHABIMBATh CYIIECTBEHHBIN MPHU3HAK Kiaccu(UKaIMU, OCHOBA-
HUS 11 0000IIEHUS! U CPABHEHUS, KPUTEPUHU ITPOBOJUMOTO aHAIN3A;

BOCIIPUHHUMATh, (OPMYIUPOBATh U MPEOOPA3OBBIBATH CYKICHUS: YTBEpIH-
TEJbHBIC U OTPUIIATEIbHBIC, SIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JI€JIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U UHAYK-
TUBHBIX YMO3aKIIOUECHUN, YMO3AKJIFOUYEHHUH 110 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbI;

BBIOMpATH CIOco0 perieHus: yaeOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapH-
aHTOB pEIICHUs, BbIOMpaTh HauOosee MOAXOASUIUMU C Y4ETOM CaMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUA:



HCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUNA HHCTPYMEHT TO3HAHUA,
dbopMynHUpoOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIEMY, YCTaHABIHU-
BaTh UCKOMOE U JJaHHOE, (POPMHUPOBATH TUIMOTE3Y, apryMEHTUPOBATh CBOIO MO3HU-
110, MHEHUE;

IIPOBOJIUTH CAMOCTOSITEJILHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00BEKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
POBEIEHHOTO HAOJIO/IEHUS, UCCIIEI0BAHUS, OLIEHUBATH JOCTOBEPHOCTh MOJTYYEH-
HBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIIICHUII;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAK)KE BBIIBUTATH MPE]I-
MOJIOKEHHUS O €0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH JIePUIMTHI MHOOPMAILIMK, JAHHBIX, HECOOXOJMMBIX JJIsi OTBETA Ha
BOIIPOC U JIJIsI pEIIeHUS 3a1a4H;

BBIOMpPATh UH(OOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTH3UPOBATh W HHTEPIPETUPOBATh WHOOPMAIMIO PA3TUYHBIX BHUIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUECKU;

OLICHMBATh HAAEKHOCTh MH(MOPMAIIUHU IO CAMOCTOSITENIbHO CHOPMYITUPOBAH-
HBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMHA OOIIEHHUS, SICHO, TOYHO, TPAaMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUS B YCT-
HBIX U MMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS T10 XOAYy PEIICHHUS 3aJ1aud, KOM-
MEHTUPOBATH MOJYUYCHHBIN pe3yJbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, peraeMoi 3a/1aud, BHICKA3bIBATh WJICH, HAIICJICHHBIC Ha IOMCK peIlle-
HHUSI, COMTOCTABJISITh CBOU CYXKJICHUS C CYXKJICHUAMHU JPYTUX YYaCTHHUKOB JHAJIOra,
O0OHApYXUBaTh pa3lInuie U CXOACTBO MO3UIIHNA, B KOPPEKTHOH (Gopme popMyiun-
pOBaTh pa3HOTJIACHS, CBOU BO3PAKCHUS,

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SIKCIIEPUMEHTA, UCCIIEI0BaHUSI,
MIPOEKTA, CAMOCTOSATEIIFHO BRIOMpATh (popMaT BBICTYIUICHHUS ¢ YUETOM 3ajad Ipe-
3EHTAlMU U OCOOCHHOCTEH ayAuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh HaBBIKAMU MO3HABATEIBHON pediekcun Kak OCO3HAHUs COBeplIae-
MBIX ICUCTBUN U MBICTUTEIbHBIX MIPOIIECCOB, UX PE3YJIHTATOB, BIAJETh CIIOCOOaMU
CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yJibTaTa PelIeHUs MaTeMaTUYECKOM
3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIM U YCIOBUSIM, OOBSICHSATh MPUYHUHBI
JOCTHXKEHUSI WM HEAOCTH)KCHUSI PE3yJbTaTOB JIESITEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIECTBA KOMAHIHONW W WHIWBHIYaJTbHOU
paboTHI MPHU pelIeHUH y4eOHBIX 3aj]1ad, IPUHUMATH 11e]Ib COBMECTHOU JIEATEIIbHO-
CTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paOOThI, paclpenesiTh BUABI padoT,
JIOTOBapUBATKCS, 00CYKAATh MPOIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHUS HE-
CKOJIBKMX JTFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbIE MITYPMbI» U HUHBIE), BBIIOJHATH CBOIO YacTh PabOThl U KOOPAMHHUPO-
BaTh CBOM JEHUCTBUS C JIPYTMMU YI€HAMU KOMaH/]Ibl, OIIEHUBATh KA4€CTBO CBOETO
BKJIaJja B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUACTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy o6ydenus B 10 kiaacce o0ydaronuiicss MOIydUT CIEAYIONINE TPE]I-
METHBIE PE3YIbTAThl IO OTACIBHBIM TeMaM padodeil mporpaMmbl y4eOHOTO Kypca
«Anrebpa u Havyasla MaTEMaTUIECKOTO aHATN3ay:

Yucuia 1 BBIYUCJICHUS:

CBOOOJTHO OTIEPUPOBATH MOHSATUSMH: PAIIMOHATLHOE YUCIIO, OECKOHEYHAs Tie-
puoandeckas 1po0b, TPOLIEHThI, UPPALUOHATBHOE YMCII0, MHOKECTBA PAllMOHAI b-
HBIX U ICCTBUTEIBHBIX YHUCEI, MOJYJIb IEUCTBUTEIBHOTO YUCJIA;

OPUMEHATH JPOOU M MPOUEHTHI JIJIsl PEIICHUS] MPUKIAJHBIX 3a/1a4 U3 pa3iany-
HBIX OTPACJIEN 3HAHUW U PeabHOU KU3HH;

MIPUMEHSITh NPUOINAKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, TPUKUIIKY U
OILICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LIEJIbIM MMOKA3aTEIEM, UCIIOJIb-
30BaTh MOAXOAAIIYIO OPMY 3alUCU AEHCTBUTENbHBIX YUCEN JUJIS PEIICHUS MpaK-
TAYECKUX 3a7a4 U IPEICTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJIHO ONEPUPOBATH MOHATUAMM: JIOTapuPM YucCIia, JECATUUHBIC U HATY-
paybHbIE Jorapu(pMsl;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSMU: TOXKAECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
palMOHATBHBIX YPAaBHEHUM, NPUMEHATh METOJ WHTEPBAJIOB I PEIICHUS Hepa-
BEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATHUAMH: MHOTOYJIEH OT OJHOW MEpPeMEHHOM,
MHOTOWIEH C IeJbIMU KO3 (ULIMEHTaMHU, KOPHU MHOTIOYJIEHA, PUMEHATDH Jele-
HUE MHOIOWIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy besy u teopemy Buera mis
pelIeHus 3aay;

CBOOOJTHO OTIEpUPOBATH MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUH, MaTpu-
1A, OMPEAEIUTENb MATPULBl 2 X 2 U €ro TeOMETPUUECKUN CMBICI, HCIOJb30BATh
CBOMCTBaA omnpeaenuTens 2 X 2 1Jig BbIYMCIEHUS! €ro 3HaY€HUs, PUMEHSITh OIpe-
NEJIMTEIIN I PELIEHUs CUCTEMBI JIMHEWHBIX YPABHEHUM, MOACIUPOBATh PEAIbHBIC
CUTyallMu C MOMOIIBIO CUCTEMBbI JINHEMHBIX YPABHEHUM, MCCIIENOBATh MOCTPOCH-
HBIE MOJIEIIU C IOMOIIBIO MATPHUIL] U ONIPEAEIUTENECH, NHTEPIIPETUPOBATH NOJIYYEH-
HBIU pe3yJIbTaT;

UCII0JIb30BATh CBOMCTBA JIEUCTBUI C KOPHAMMU JJIsl PE0OPa30BaHUs BbIpaXke-
HUM;

BBITIOJIHATH MPEOOPA30BAHMS YUCIOBBIX BBIPAKEHHH, COAEPKALIUX CTETIEHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCTIOJIb30BaTh CBOMCTBA JorapudMoB A mpeoOpazoBaHUs Jorapudmuue-
CKHUX BBIPaXKCHHUI;

CcBOOO/IHO OMEpUPOBATh MOHSATUSMU: HPpPALMOHANBHBIE, MOKa3aTeIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHHS C TOMOLIBIO PABHOCUIIBHBIX
IIEPEX0I0B WM OCYIIECTBIIAA POBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJTHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE, MpPH-
MEHSTh HEOOXOAMMBbIEe (DOPMYIBI ISl PEUICHHs] OCHOBHBIX THUIIOB TPUTOHOMETPH-
YECKUX YPABHECHUM;

MOJIENTUPOBATH PEAJIbHBIE CUTYAI[MU Ha SI3bIKE aJIreOpbl, COCTABIIATH BBIPAXKE-
HUS, YpaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4M, MCCIIEIOBATh MOCTPOCHHBIE
MOJIEJIU C UCIOJIb30BAaHUEM amnmnapara ajareopsl.

DYyHKIUH U TPAaPUKH:

CBOOOJIHO OIEpPUPOBATH MOHATUSAMU: (QYHKI[MS, CIIOCOOBI 3a/laHus (YHKIUH,
B3aMMHO OOpaTHbIe (PYHKIMH, KOMIO3ULMSA (PyHKIMM, Tpaduk (HYHKIHMH, BBINOJI-
HATH dJIEMEHTapHbIC TpeoOpa3oBaHus TpaduKoB ()YHKIINHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHWH (PYHKINUU, HYJTU QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOO/IHO ONEPUPOBAThH MOHITHIMH: YETHBIC W HEUETHBIC (DYHKIIUHU, TIEPHO-
audeckne (QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U MH-
HUMYMBI (QyHKIIMH, HanOOJbIIee W HAaUMEHBIIee 3HaYeHHEe (PYHKIUKM HA TpOMe-
KYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKIMS C HATypalbHBIM U
LIeJIBIM TI0Ka3aTesieM, rpa@uK CTENEHHON (YHKIMH ¢ HATypaJbHbIM M LIEJIbIM I1O-
KazareseMm, rpaguK KOpHS N-Oi cTeNeHu Kak (pyHKIHUU OOpaTHOM CTENEHHU ¢ HaTy-
paJIbHBIM [TOKa3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
byHKIMM, UX CBOWMCTBAa W TpadUKH, UCIOIL30BaTh WX TpadUKH IS PEIICHUs
YpaBHEHHM;

cBOOO/IHO ONEPUPOBATH MOHATUSAMHU: TPUTOHOMETPHYECKAs! OKPY>KHOCTb, OII-
peneneHre TPUrOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCTOJIb30BaTh rpaduku QyHKIMHA A1 UCCIETOBAHUS MPOLECCOB U 3aBUCH-
MOCTE! IpU PELIeHUH 3a1a4 U3 APYTUX y4eOHbIX MPEIMETOB U PeaJbHOU KHU3HHU,
BbIpaXxath (popMyIamMu 3aBUCUMOCTH MEX/y BETUUMHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MPOTPECCUU AJISl PEIICHUSI PEeabHBIX 3a7ad MPUKIAJIHOTO Xa-
paxTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATENBHOCTENH, MOHOTOHHBIE I OTPAaHUYEHHBIE TOCIEA0BATEIBHOCTH, I10-
HUMAaTh OCHOBBI 3apOKJICHUS MAaTEMAaTUYECKOT0 aHajau3a KaK aHajau3a OECKOHEUHO
MalbIX;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: HENPEPHIBHBIE (PYHKLMU, TOUYKH pa3pbl-
Ba rpaduka QyHKIHMH, aCUMIITOTHI rpaduka pyHKINY;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJIA pelIeHus 3a/1ay;

CBOOOJIHO OMepUpOBaTh MOHATUSAMM: MEpBas U BTOpas MPOU3BOJHBIE (DYHK-
IIUM, KacaTelbHas K rpauKky QyHKIUY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh FTEOMETPUUYECKUN U (PU3HUECKUI CMBIC MPOU3BOIHON AJiA pe-
HICHUS 3a]1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO OINEPUPOBATH MOHATUSMH: MHOKECTBO, ONEpallMyd HaJ MHOXECT-
BaMH;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJIisl ONIMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX yUeOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEAENIeHHe, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTeNbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K xonmy o6yuenus B 11 kiaacce o0ydaronuics MOMyduT CIASAYIOIIUE TIPEI-
METHBIEC PE3YNBTATHI IO OTAEIBHBIM TeMaM paldoueil mporpaMmbl yueOHOTO Kypca
«Anrebpa u Havyajla MAaTEMaTUYECKOTO aHATN3ay:

Yucia 1 BBIYUCJICHUA:

CBOOOJTHO OTIEpUPOBATH MOHATUSMHU: HATYPaJIbHOE U LIETI0€ YHCII0, MHOXKECT-
Ba HATYpaJbHBIX U LEIBIX YUCEN, UCIOJb30BaTh MPU3HAKH JIETMMOCTU LEIbIX YH-
cen, HOJl u HOK HarypanpHbIX yMcen JUisl peuieHus 3a/iad, IPUMEHSTh aITOPUTM
EBxnupna;

CcBOOO/IHO OMNEPHUPOBATh MOHATHEM OCTAaTKa IO MOJIYJIIO, 3alUChIBaTh HaTy-
pajbHbIE YKCIIa B Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOIHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.



YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO OMEpPUPOBATH TMOHIATUSIMU: HppAlUOHAJIbHBIC, TMOKa3aTeJbHbIE U
norapumMuyecKre HEPaBEHCTBA, HAXOAUTh UX PEIICHUS ¢ MOMOIIBIO PABHOCUI b-
HBIX MIEPEXOIO0B;

OCYIIECTBJISITh OTOOP KOPHEH MpH PEIICHUU TPUTOHOMETPUUECKOTO ypaBHE-
HUS;

CBOOOJIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPU-
MEHSTh HEOOXOIUMBbIE (HOPMYJIBI JIJIsI PEIICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPH-
YECKUX HEPABCHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMHU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPaBEHCTB, PABHOCUJIbHBIE CHUCTEMBI U CUCTEMBI-CJICJCTBUS, HAXOIUTh PEIICHUS
CUCTEMBbl U COBOKYITHOCTEH pallMOHAJIbHBIX, HPPAIMOHATbHBIX, MTOKAa3aTeIbHBIX U
JorapuMUYECKUX YpaBHCHUN U HEPABEHCTB,;

pemaTh paroHalIbHBIC, WppaIlMOHAIbHBIE, MOKa3aTelibHbIe, Jorapudmude-
CKHE M TPUTOHOMETPUYECKHE YPAaBHEHHUS M HEPABEHCTBA, COJIEPXKAIIUE MOAYIU U
napameTphl;

MPUMEHATH rpaduuecKue METObI JJIsl pEIIeHUs] YPaBHCHUW U HEPABEHCTB, a
TaK)Ke 3a7a4 C IapamMeTpamus;

MOJIETUPOBATH PEAJIbHBIE CUTYAIIMU Ha SI3bIKE aJIreOpbl, COCTABIISATH BhIpaXKe-
HUS, YPaBHEHUs, HEPABEHCTBA U MX CHUCTEMbI IO YCJIOBHUIO 33/Ja4M, UCCIIEI0BAThH
MOCTPOCHHBIE MOJIEIM C MCIOJIB30BAHUEM ammapara ajareopbl, HHTEPIPETUPOBATD
NOJIYYEHHBIN Pe3ybTaT.

DyHKUNH U TPAPUKH:

CTPOUTH T'paQUKA KOMMIO3UIMU (DYHKIMI C MOMOIIBIO AIEMEHTApPHOTO HC-
CJICIOBaHUS U CBOMCTB KOMITO3HUITUU JBYX (hYHKIIHH;

CTPOUTH T€OMETPUUYECKHUE 00pa3bl YpaBHEHUN W HEPABEHCTB HA KOOPJAMHAT-
HOM IIJIOCKOCTH;

CBOOOJTHO OMEPHPOBATH MOHATUSAMU: TpadUKH TPUTOHOMETPUUECKUX (DYHK-
11717H

NPUMEHATh DYHKINH 1T MOJEITUPOBAHUS U MCCIEIOBAHUS PEATBHBIX TMPO-
L[ECCOB.

Hauyana maTeMaTH4ecKoro anajimusa:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJUTh HAHOOJbIIIEe M HANMEHBINIEE 3HAYCHHUS (DYHKIIMY HEMPEPHIBHON Ha
OTpE3KE;

WCIIOIb30BaTh MPOU3BOIHYIO JIJIsl HAXOXKACHUS HAWTYUIEero PelieHus: B mpu-
KJIaJIHBIX, B TOM YHCJI€ COLMaIbHO-3KOHOMUYECKHX, 3ajavax, JJIsi ONpeieaeHus
CKOPOCTH M YCKOPEHUSI MPOIlecca, 3aJaHHOr0 (hopMyJIoN Wi rpaukom;



CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: MEPBOOOpaA3HAs], ONPEACIEHHBI HUHTE-
rpaj, HAXOJAUTh NEPBOOOPA3HbIE PJEMEHTAPHBIX (YHKIUNA U BBIUUCISATH MHTETpal
o ¢popmyie Hetotona-JlelOnuna;

HaXOJUTh TUIOLIAJAH IIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh MPEICTaBICHUE O MaTEMAaTUYECKOM MOJEIMPOBAHUM Ha MpPUMEpE CO-
cTaBieHus 1U(depeHIUaIbHBIX YPAaBHEHUIT;

pemarb OpUKIAaJHbIE 33Ja4yd, B TOM YHCJE COLMAIbHO-DKOHOMHYECKOTO U
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabuble | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHOXeCTBO JIeHCTBUTEIIBHEBIX YKCel. MHO- Bu6mmoreka [ITOK
1 rowieHsl. PanimoHanbHbIe YpAaBHEHHS U HE- 24 1 0 https://m.edso0.ru/7f418fe8
paBeHcTBa. CrcTeMbl JMHEWHBIX ypaBHEHUN
9 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1 0 bubmmorexa LJOK
[EJIEIM IOKa3aTeIEM https://m.edsoo.ru/7f418fe8
3 Apudmernueckuil KOpeHb N-0i CTENEHHU. 15 1 0 bubmuorexa [JOK
HppanunonanbHble ypaBHEHUS https://m.edso0.ru/7f418fe8
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1 0 bubnuorexa [JOK
ypaBHEHUSA https://m.edso0.ru/7f418fe8
5 Jlorapudmudeckas GyHKITHS. 18 1 0 bubmmorexa [JOK
Jlorapudmuueckue ypaBHEHUS https://m.edsoo.ru/7f418fe8
5 TpuroHomeTpudyeckue BoIpaKEHUS U 29 1 0 bu6mmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f418fe8
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10 1 0 Eubmiorexa TOK
https://m.edsoo.ru/7f418fe8
bubnuoreka [JOK
8 HenpeprsiBHbIC kruu. ITpousBoanas 20 1 0
bep Py P A https://m.edsoo.ru/7f418fe8
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5 0 bubamnoreka [IOK
3HaHUHI https://m.edsoo.ru/7f418fe8
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 136 10 0



https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8

11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO TTPOU3- 99 1 0 bubmmorexa [JOK
BOJIHOM https://m.edsoo.ru/7f418fe8
2 [lepBooGpa3Has 1 UHTErpa 12 1 0 bubnmorexa LOK
https://m.edsoo.ru/7f418fe8
3 I'paduiku TpUrOoHOMETPUUECKUX (PYHKITHIA. 14 1 0 bubmmorexa LJOK
TpuroHomeTpuyeckrie HEpaBeHCTBA https://m.edsoo.ru/7f418fe8
4 HppanmonanbHble, NOKa3aTeIbHbIE U JIOTa- o4 1 0 bu6moreka [IOK
pudmMudecKkue HepaBEeHCTBA https://m.edsoo.ru/7f418fe8
5 KommnekcHsie yncna 10 1 0 bubmorexa [OK
https://m.edsoo.ru/7f418fe8
6 HarypanbsHble u 11e1b1e yncia 10 1 0 Eubmaorexa HOK
https://m.edsoo.ru/7f418fe8
Cucremsl pallMOHAJIBHBIX, UPPALUOHAIBHBIX Bu6nuorexa [TOK
7 MOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX ypaB- 12 1 0 https://m.edsoo.ru/7f418fe8
HEHUU
8 3ajauyu ¢ mapameTpamu 16 1 0 Eubmiorexa TOK
https://m.edsoo.ru/7f418fe8
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 16 2 0 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f418fe8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0



https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
https://m.edsoo.ru/7f418fe8
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