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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM U3 Hauboyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0y4YaloluXcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU ainreOpbl M MaTeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hadaja MaTeMaTHYECKOTO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4UeHHs anredpe 1 HayajiaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYHKIMU U rpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET



oOyueHusl Ha YpOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /JJaHHbI yueOHbIN
KypC SBJISI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSAET B cebe CcoAep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUsSI MHOKECTB, MaTeMaTH4YecKas Joruka u ipyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yHensieTcss  (OPMUPOBAHUIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOKECTBA HATYypaJbHBIX, LEJNbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIBbIX YHCEN, OCOOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOKHOCTSMM MX MPUMEHEHUS ISl PEIICHUs] pa3IU4HbIX 3ajad
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIENIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHHe U
KOHKpEeTH3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe oOydarouiMecs OBJAAEBAIOT PA3IMYHBIMU  METOJAMH  PEIICHUS
palMOHAIbHBIX, HWPPALUOHAIbHBIX, IIOKA3aTEJIbHbIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HAXOXKJCHUE HanOOJBIIMX U HAUMEHBIINX 3HAYEHUIN (PYHKIHH.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
collepKallluX CTerneHu W Jiorapudmbel. brarogaps uzydeHuio aiareOpandyeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa nmpeanaraeT 3ppeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK 3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEANbHOW MU3HU TECHO CBS3aHO KaK C MATEMaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJTY4YEHHbIE (DYHKLIHMH, CTPOUTH HUX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJIEHUS, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1MH, UCTI0JIb30BAHUIO aHATIOTHH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKHUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYaIOIIUMCA, TaK KaK y HUX MOSBISIETCS BO3MOXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTYallui,
MO3BOJISIET HAXOIUTh HAMJTYYILIEE PENIEHUE B IPUKJIAIHBIX, B TOM YHACIIE COLUATBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBIEHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa | JIOTHKA) BKIIOYACT B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TIpe[yiaraloT Hambojiee YHUBEPCAIBHBIA SI3BIK, OOBEIUHSIONINA BCE pa3Ieibl
MaTeMaTHKU H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHUECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKH M WCIOJB30BaTh €ro /ISl BHIPAKECHUS CBOUX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEeMaTHUKA KakK HayKd CcleayeT TpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJB3YeTCs I PEIIeHUS NMPUKIaAHBIX 3amad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanm3a» otBoauTcs B 10 kimacce — 136 yacos (4 yaca B HEJIEIIO)



COAEPXKXAHUE OBYUEHUA

Yuciaa v BBIYMCICHUA

Pannonanbsapie uncia. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mepuoanueckue npodu. I[lpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEaIbHOM KU3HH.

JelicTBuTenbHbIE 4HCla. PalMOHAIbHBIE W UPpPALMOHANBHBIE YHUCIA.
Apudmernueckue  omepalMu ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  Moayib
JEUCTBUTENLHOTO YHCIAa U ero cBoMcTBa. [IpuOmmk€HHbIE BBIYKMCIICHUS, PABUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenp ¢ uenslM nokaszarenemM. buHoMm Hprorona. Hcnosb3oBanwue
MOAXOSIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HaTYpaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIICM.

Jlorapudm uymcna. CpoiictBa mnorapudma. J[leciTUuHBIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxmectBa M TOXIECTBEHHBbIC IMpeoOpa3oBaHUsi. YpaBHEHHE, KOpPEHb
ypaBHEeHUs. PaBHOCWIBHBIE YpaBHEHMS M YpaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEPAaBEHCTB. MHOTOYIECHbl OT OJHOW MNEpPEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOToUIeHb!I ¢ T1eTbIMU KO3 DHUTTHEHTAMH.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENIEHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHus
UppalMoOHaIbHbIX YPaBHCHUM.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TMOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIpAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPABHEHU.
Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHU. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICI U CBOMCTBA,



BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs M1 PEUICHUS CUCTEMBbI
JVMHEMHBIX ypaBHEHUW. PelleHue NpukIagHpIX 3a7a4 C IMOMOIIBIO CHCTEMBI
JIMHEWHBIX yYpaBHeHUM. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 1 33/1a4 U3 Pa3IMYHBIX 00J1acTeil HAYKH U pealbHON KU3HU.

DyHKUMH U TPaPUKH

OyHKIMA, CcrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Kommnosumms pyukiuii. I'paduk  yHkmuu. DnemeHTapHbIE MpeoOpa3oBaHUs
rpapuKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe (pyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHasi, kBajpaTU4Hasi W JpPOOHO-TIMHEWHasT (YHKUIMU. DIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHasi (pyHKLHS C HATYpaJbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if CTENEeHU KaK (yHKIIMKU OOpaTHOM CTENeHU
C HaTypaJbHbIM [TOKA3aTEJIEM.

[TokazaTenbHass u jorapupmuyeckass (yHKIHH, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTpaHUYEHHbIE OCIEA0BATEIbHOCTH.
Hctopusi BO3ZHMKHOBEHUS MAaTEMaTHYECKOIO aHaliM3a Kak aHalin3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTprUecKas mporpeccuu. beckoHeuHo yObIBaromast
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBaIOIIEH reoOMETPHUYEeCKON
IIPOIrpeCCU. JIMHENHBIW U SKCIIOHEHIMAIBHBIN pOCT. HUucno €. Popmyiia CI0KHBIX
npoleHTOB. Mcnosib30BaHWE TPOrpecCMH I PEIICHUS peajbHbIX —3a1ad
IPUKJIAJHOTO XapaKTepa.

HempepriBHble ¢GyHKIIMM W WX CBOWCTBA. TOuykM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron



UHTEPBAJIOB Ui pEUICHUs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENMPEPHIBHBIX
byHKIM 1715 petieHus 3a1ay.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenrue, reOMETPUIECKUn U
(u3nyecKuil CMBICI IPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBoguble  snmemeHTapHbIX  ¢QyHkOuil.  IIpom3BogHass  cymMBlI,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHo:kecTBa U JIOTHKA

MHoecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Oiinepa—Benna. IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO —ammapaTta s
ONKCaHUsl pealbHbIX IPOLECCOB U SBJICHUH, MPHU PELIEHUH 3a1ad U3 JAPYTux
y4€OHBIX MPEAMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeJNbCTBO, PABHOCUIIbHBIE YPaBHEHUS.

[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJII'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UILIMKM 00YyYaIOIIEeTroCcs: Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TNPOLEIYP
rpaXJIaHCKOro  obOmiectBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMeHHue
B3aUMOJICHCTBOBATh C COUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTHUKH, LIEHHOCTHOE OTHOIICHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3TMYECKOTO IMOBEJCHHUS, CBS3aHHOIO C MPAKTUUYECKUM
MIPUMEHECHUEM JOCTHKEHUN HAYKH U IESTEIbHOCTHIO YYEHOT0, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOTO OYyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOYAs OJCTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEUICHU, pacCyKIE€HUI, BOCIPUUMYUBOCTD K
MAaTEMATHYECKUM ACIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pu3u4YeCcKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
UHTEpecax 3710pOBOTo U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccur U peanu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha IMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOM HAIPABJICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHUE BIIASHHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLIMATIBHOMN
Cpellbl, 0OCO3HaHME TJI00ATIBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYEeCKHMX 3HAHWM JUIsl penieHus 3ajad B 00JacTu
OKpY’)Kalolel Cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCIICICTBUU [T OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTeMaTHdE€CKOM
HAyKHU KaK cepbl 4eTOBEYECKOM IeITeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUUIS. Pa3BUTHUSL IMBUIA3ALIMM, OBJIAJCHUE SI3bIKOM MAaTEMAaTUKU U MAaTE€MAaTHYECKOU
KYJBTYpPOU KaK CpEICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOECKTHYIO
Y UCCIIE0BATENbCKYIO AEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble Jiornueckue JaeiicTBuA:

BBISIBJIATH U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBAThH
OTIpeJICICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
yTBEpUTENbHbIC U OTPUIIATENIbHBIC, €AUHIYHbIC, YACTHBIC U OOIIUE, YCIOBHEIE,

BBISIBJIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEP)KICHUSX, MPEAJaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUUI;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUI, YMO3aKIFOUEHHI 110 aHAJIOTUU;

IPOBOJNUTH CAMOCTOSATEIBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE M OT MMPOTUBHOTI0), BBICTpaUBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHnus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HanOO0JIee NOIXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKU WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BONPOCHL,  (UKCHPYIOUIME  MPOTUBOpEUYHE,  MHpoOIIEMY,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO ITO3ULIUI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 0ObeKTa, SIBICHMS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMHU, SIBJICHUSIMH, IPOLECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIpPOILlECCa, a TaKKE BbLABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c undopmanueii:

BBISIBJIATH JeUIUTH HHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX JUIS OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1au;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMALIMIO PAa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh Ha/1EKHOCTD uH(popMaluu o CaMOCTOSITENIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e AeiCTBHS
Oomenue:



BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEIIMU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOKO TOUKY 3PEHHMS B YCTHBIX
U TIMCbMEHHBIX TEKCTaxX, JaBaTh INOSICHEHUS 10 XOJYy pEUIeHUs 3a/1ayd,
KOMMEHTHPOBATh IIOJIyYECHHBIN PE3yJIbTAT;

B X0/€ 00CYXXJI€HUS 3a/aBaThb BOIPOCHI IO CYLIECTBY OOCYKJIa€MOU TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pELICHMs], COIMOCTABIATh CBOM CYXICHUS C CYKICHUSMH JPYTUX YYaCTHUKOB
yasora, oOHapyKMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
(opMyIMpOBATh Pa3HOIIACHS, CBOM BO3PAKECHMS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1a4y, SKCIIEPUMEHTA, UCCIIEJ0OBaHus,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS € YYETOM 3ajaad
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUs 3a/1aul, BIOUPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHONW  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS MpoIecca M pe3yibTaTa perieHus
MaTeMaTHUYECKOHN 3aJ1auM;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3ajauH,
BHOCUThH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUIUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh II€JIb COBMECTHOMU
NEeSATEIbHOCTH, TJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThI, pacnpeneisirh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT padoThl, 00001IaTh
MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (opmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JEUCTBUS C APYTUMHU YIE€HAMHA KOMaHbl, OLIEHUBATh KA4ECTBO CBOErO BKJIaJa
B OOmMHA TPOAYKT MO KpUTEpusiM, CEHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aUMOJECHUCTBUA.



IHNPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce 0Oy4yarOmIMICSd MOJYYUT CIEAYIOIIHE
npeaIMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTeMaTUYECKOTro aHaIU3a:

Yucaa 1 BBIYUCTCHUA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIILHOE YHCIO, OECKOHEYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPANMOHATBFHOE YHCIO, MHOXECTBa
PAlMOHAIIBHBIX U ICMCTBUTENBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIsl pPELICHUs MPUKIAJHBIX 3aJad U3
PAa3JIUYHBIX OTPACJIEN 3HAHUM U PEAJIbHOU KU3HU;

NPUMEHSATH MPUONIMKEHHBIE BBIUMCIICHUS, TPABUJIa OKPYTJICHUS, IPUKHUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJHO ONEPHUPOBATh MOHATHEM: CTENEHb C LEJIbIM I[OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI [Tl PEIICHUs
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApUPMETUUECKUN KOPEHb HATypaabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAIbHBIM ITOKa3aTeleM;

CcBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapUPM uucia, AECITHUYHBIE U
HaTypaJbHBIE JIOTApU(MBL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

OIEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHITUSAMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl pEIIeHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MOHATUAMH: MHOTOWIEH OT OJHOW IMEePEMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PUIIEHTaM1, KOPHU MHOTOYJICHA, TPUMEHSATD JICJICHNE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ady;

CBOOOJHO ONEPUPOBATH TMOHITHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONPEACIHUTENb MATPULBI 2 X 2 W €ro TIEOMETPUYECKUM CMBICT,
UCITIO0JIb30BaTh CBOMICTBA ONpEAENuTeNss 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUHU,



MOJICIUPOBATh PEaTbHBIC CUTYAIlUU C TIOMOIBIO CUCTEMBI IMHEWHBIX YpaBHEHUH,
UCCIIEIOBaTh IMOCTPOCHHBIE MOJEIN C TOMOUIBI0 MaTpPUIl U OINpEACTUTENEH,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMs
BBIPAKCHUMU,

BBITIOJTHATH MPE0OPa30BaHMS YHCIIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHH C
palroHaIbHBIM MOKa3aTeNIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BBIPAKECHUI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIbHBIC, MMOKa3aTeJIbHbIC U
Jorapu(MUYECKHE YpaBHEHUS, HAXOIUTh X PEIICHHSI C TIOMOIILI0 PAaBHOCHUIIBLHBIX
MIEPEXO0/I0B HIIM OCYIIECTBIISISI TPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOIHO OMEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI  JIJIT  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKNX YPaBHEHUM;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHHS, HEPaBEHCTBA II0 YCIOBUIO 3a/laud, HCCIIEI0BATh
MOCTPOCHHBIE MOJICITU C UCIIOJIb30BAHUEM ammapara aireOphi.

DOyHkuuu ¥ rpapuku:

CBOOOJTHO ONEPUPOBATH MOHATHUAMU: (PYHKITUS, CIOCOOBI 3aaHusl (PYHKIUH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmo3uIus GyHKIUNA, Trpaduk QyHKIUH,
BBITIOJTHSTH dJIEMEHTApHBIC MPeoOpa3zoBaHus IpapuKoOB (yHKIIHIA;

CcBOOOIHO OIEpPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATUSMU: UYETHBIE W HEUETHbIE (DYHKIHH,
nepuonyeckue (PyHKITUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHAMYMBI (DYHKITMM, HauOoJblllee W HaWMEHbIee 3Ha4YeHWEe (YHKIMM Ha
MIPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: CTETICHHAS (DYHKIMSA C HATypaJIbHBIM U
IeJIbIM TIOKa3aTenieM, Tpaguk CTeNeHHOW (YHKIHUU C HATypalbHBIM U IICJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTEmeHW Kak (yHKIMH OOpaTHOM CTENEHH C
HaATypaJIbHBIM MTOKa3aTeleM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHAs, KBaJpaTuyHas MU JPOOHO-ITUHEIHas
(GyHKIIUA, BBITIOJHATH 3JIEMEHTAPHOE UCCIEAOBAHNUE U MIOCTPOCHUE UX TPA(UKOB;

cBOOOZIHO OMEpHUpOBATh MOHATHSAMH: IOKa3aTeabHas M JorapupMuyeckas
(GyHKIIMM, UX CBOMCTBA M TpaUKH, MCIONb30BaTh MX TpadUKHU ISl PELICHUS
YPaBHECHUM;



cBOOOZIHO OMEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
oTpe/ieNieHue TPUTOHOMETPHUUECKHUX (DYHKIUI YMCIOBOTO apTyMEHTa,;

UCTIIONB30BaTh rpaduku (GyHKIUN JUid  HCCIEAOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEH MpH pEIICHUH 3aJlady U3 JPYrHuX y4eOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpaXXaTh (POPMYJIAMH 3aBUCUMOCTU MEXKIy BEIMYNHAMU;

Havana maTeMaTH4eCcKOro aHajm3a:

cBOOOZIHO OMEpUPOBATHh MOHATHUAMHU: apu(pMmeTHyecKkas M TeoMeTpuyecKas
nporpeccusi, 0e6CKOHEYHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCIIOHEHIIUATIBLHBIN pocT, (hopMyia CII0KHBIX MPOIEHTOB, UMETh MPEACTaBICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUM JUISl PEIICHUs peajbHBIX 3a4ad MPUKIATHOTO
XapaKkTepa;

cBOOO/IHO ONIEPUPOBATh MOHATUAMU: NTOCIENO0BATENBHOCTD, CIIOCOOBI 3a/JTaHUS
IIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYECHHBIC IIOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MAaTEMaTUYECKOro aHalM3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO ONIEPUPOBATH NOHATUSAMU: HENMPEPBIBHBIE PYHKIIMHU, TOYKU pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKINY;

cBOOOIHO OIEpUpoOBaTh MOHATHEM: (GYHKIUS, HENpepbIBHAs Ha OTpE3KE,
IMPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (PYHKIWH AJI PELICHUS 3a/aY;

CBOOOJHO OINEpPUPOBATH MOHATUSIMH: TIEpBasi W BTOpPas MPOU3BOJHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYKCIIATH ITPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICT MPOU3BOJHOM s
pelIeHus 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOOZIHO  OMEpUpPOBaTh  MOHATUSIMU:  MHOXKECTBO, ONEpaluud  Hajl
MHOKECTBaMU;

UCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

cBOOOIHO OIEpUpPOBaTh TMOHATUSMU: OIpENeJeHHe, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTEMaTUYECKOTO0 O0BEKTA, JOKA3aTeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
MHOXECTBO 1EHCTBUTEIIBHBIX YHCEIL.

1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 bubmuoreka LJOK
HepaBeHCTBA. CHCTEMBI TMHEHHBIX https://m.edsoo.ru/
YpaBHEHUU

) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1 bubnmoreka IIOK
LIEJIBIM [10Ka3aTeJIeM https://m.edsoo.ru/

3 ApudmeTrueckuii KOpeHb N-Oi CTETICHHU. 15 1 bubamorexa [JOK
HppaunoHaibHble ypaBHEHUS https://m.edsoo.ru/

4 [TokazarenpHas pynkmms. [TokazarenbHbIC 10 1 bubmuoreka LJOK
YpaBHEHUS https://m.edsoo.ru/

5 Jlorapudmudeckast pyHKIHS. 18 1 Bu6nmorexa [{OK
Jlorapudmudeckue ypaBHEeHUS https://m.edsoo.ru/

5 Tpuronomerpuyeckue BeIpaxkeHUs U 29 1 Bu6nmoreka [TOK
ypaBHEHUSA https://m.edsoo.ru/

7 ITocnenoBareabHOCTH U POTPECCUH 10 1 hiﬁfﬁ;ﬁ:fgggg&

8 HenpepriBabie pyukiuu. [IponsBoanas 20 1 hiﬁfi}?ﬁiﬁ)ggﬁ

9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT 5 )
3HAHUU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IHOYPOYHOE IINTAHUPOBAHHUE

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [[MHuOkecTBO, onepariy HajJi MHOXKECTBAMHU 1 Bbu6mmorexa LIOK
U UX CBOWMCTBA https://m.edsoo.ru/
2 Huarpammsl Diinepa-Benna 1 Bubmorexa IIOK
https://m.edsoo.ru/
3 HpI/IMeHeHI/Ie TCOPETUKO-MHOXKXCCTBCHHOI'O 1 Bubnuoteka LHOK
arnmapara s peleHus 3a1a4 https://m.edsoo.ru/
Panmonanshbie yncna. OOBIKHOBEHHBIC U
4 JECSITHYHBIC POOH, TPOIIEHTHI, 0ECKOHCUHBIC 1 bubmmorexa LIOK
https://m.edsoo.ru/
MEPUONYECKHE IpoOH
PanmonaneHbie yncna. OOBIKHOBEHHBIC U
5 JeCSITUUHBIE TPOOH, TPOLIEHTHI, OECKOHEUHBIE 1
MePUONYECKHE Ipodu
5 [Tpumenenue apobeii 1 IPOIEHTOB IS 1 Bu6mmotexa LIOK
pELIEHNS TPUKIIAIHBIX 3a/1a4 https://m.edsoo.ru/
; [Ipumenenue apobeii u NPOLEHTOB IS 1
perieHust MPUKJIaAHBIX 3a7a9
3 JeiicTBuTenbHble yncna. PanimoHansHbie U 1 Bu6muorexa ITOK
HppalMOHAIIbHBIEC YNCIIa https://m.edsoo.ru/
9 Apudmerndeckre oneparum ¢ 1 bu6muoreka [IOK
JIEICTBUTENbHBIMA YHCIIaMU https://m.edsoo.ru/
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Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0

bub6nmoreka [IOK

10
CBOMCTBA https://m.edsoo.ru/
[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
11 OKPYIJICHUS, IIPUKUIKA U OLICHKA PE3YJIbTaTa
BBIYMCIICHUI
OcCHOBHBIE METOBI PELICHUS LENbIX U
. bubmuorexa [JOK
12 TPOOHO-palMOHATBHBIX YPABHCHHUH 1
https://m.edsoo.ru/
HEPAaBEHCTB
OcCHOBHBIE METOBI PELICHUS LENbIX U
13 JIPpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB
OCHOBHBIE METO/IbI pEIICHHUS LETbIX U
14 JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB
MHOro4wieHsl OT OAHON NEPEMEHHOM.
bubmuorexa [JOK
15 Jlenenre MHOTO4JIeHA HA MHOTOUWICH C
https://m.edsoo.ru/
octaTtkoM. Teopema besy
16 MHorousneHsl ¢ HenbMi Kod(hGuiineHTamu. Bu6nmorexa [IOK
Teopema Buera https://m.edsoo.ru/
. . bubnuorexa HOK
17 Pemrenne cucreM TMHEHHBIX YpaBHEHUN 6miorexa 11O
https://m.edsoo.ru/
18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN
Martpuua cucTeMbl JINHEWHBIX YPaBHEHUM.
19 Onpenenurens MaTpUIBI 2X2, €T0 Bbu6mmoteka IJOK

FCOMeTpI/ILIeCKI/Iﬁ CMBICIT U CBOﬁCTBa;
BBIYHUCIICHHUEC €TI0 3HAYCHUA

https://m.edsoo.ru/
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https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6

Ornpenenurens MaTPUILI 2X2, €T0

20 r€OMETPUUYECKHI CMBICT ¥ CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHUS
21 [Ipumenenue onpeaenuTens A perieHus
CUCTEMBI JINHEWHBIX YPaBHEHUU
99 Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO Bu6mnuorexa [IOK
CHUCTEMbI JINHEHHBIX YpaBHEHU https://m.edsoo.ru/
93 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CUCTEMBI JINHEUHBIX YPaBHEHUI
KonTponbHas padora: "PannonanbHble
24 ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YypaBHEHUH"
OyHKIMS, CIOCOOBI 3aJaHUST (PYHKIIHH.
bubmuorexa [JOK
25 B3anmuo o6parubie ¢pynkmmun. Kommosurmst
. https://m.edsoo.ru/
byHKIUH
26 I'paduk pynkumnn. dnemMeHTapHBIC Bu6mmotexa LIOK
npeoOpa3oBaHus rpagukoB GyHKIMN https://m.edsoo.ru/
OO6acth ornpeesieHust © MHOXECTBO . oK
N bubnuoreka 1
27 3HAYCHUI kimu. Hymm KITHH.
yH ynu dyH https://m.edsoo.ru/
[IpomexxyTKH 3HaK MOCTOSTHCTBA
UETHbie 1 HEUETHBIE PYHKITUH.
28 [epuonnueckue Gpynkuuu. [IpomexyTkn Bubmaorexa IIOK
) https://m.edsoo.ru/
MOHOTOHHOCTH (PYHKIIMH
MakcuMyMBbl U MUHUMYMBI (DYHKIIHH.
bu6nunorexa [JOK
29 HauGomnb1ree 1 HanMeHbIIee 3HAYCHHE
https://m.edsoo.ru/
(GYHKIIMM Ha IPOMEXKYTKE
30 Jluneitnas, kBajpaTHU4Has u ApoOHO- Bu6muorexa ITOK

TUHEWHas QyHKIUH

https://m.edsoo.ru/
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9JI€M€HTapHO€ HCCICA0OBAHUC U ITOCTPOCHUC

31 .
rpaduKoB ATUX PYHKITUN
32 DneMeHTapHOE UCCIIEOBAaHUE U TOCTPOCHUE
rpaduKoB 3TUX HYHKUIUI
33 CreleHb ¢ HeIbIM ITOKa3aTesieM. buaom Bu6mmorexa IIOK
Hprotona https://m.edsoo.ru/
34 Crenens c 11e71bIM MIOKa3aTeneM. bunom
Hprorona
35 Crenennas (1)YHKIII/I$I C HaTypaJIbHBIM U Buoauorekxa I_IOK
HesbIM nokaszareneM. E€ cBoiicTBa u rpaduk https://m.edsoo.ru/
36 KonTponbnas pabora: "Crenennas QyHKIHUS.
E€ croiicTBa u rpadux"
37 ApudmeTrnaecknii KOPSHb HaTypaTbHOU Bu6nuoteka LIOK
CTEIICHU U €ro CBOMCTBA https://m.edsoo.ru/
38 Apudmernueckuii KOpeHb HATYPaTbHON
CTEIEHU U €ro CBOMCTBA
39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH, Bu6mmotexa LIOK
COJEPIKAIINX CTEIICHU U KOPHU https://m.edsoo.ru/
40 [TpeoOpazoBaHus YUCITOBBIX BHIPAKCHHH,
coJiepKalIuX CTENEeHU U KOPHU
41 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENEeHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
but6mmoreka [JOK
42 METO/bl PEIICHHS UPPALMOHATBHBIX
. https://m.edsoo.ru/
ypaBHEHUM
Uppanmonanbusie ypaBHeHUsI. OCHOBHBIC
43 METO/bl PEIICHHS UPPALMOHATBHBIX

ypaBHEHUU



https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6

WppanmonansHble ypaBHeHUs. OCHOBHbIE

44 METO/IbI PEIICHHS UPPAITMOHATBHBIX
ypaBHEHUU
45 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLIEHUHT Bu6mmorexa [IOK
HMPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/
46 PaBHOCHIIBHBIE TIEpEXObI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI
47 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH Bu6muorexa [IOK
HMPPALMOHATIbHBIX YPaBHEHUM https://m.edsoo.ru/
48 PaBHOCHIIBHBIE TIEPEXO/bI B PELIEHUU
UppaLMOHATIbHBIX YpaBHEHUI
CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU KaK
49 GyHKIIUM 00paTHOM CTENEHU C HaTypaTbHBIM Bubmaorexa LIOK
https://m.edsoo.ru/
[I0Ka3aresieM
CaoiicTBa 1 rpaduK KOpHS N-OH CTETIEHU KaK
50 ¢GbyHKIMN 0OpaTHOM CTENEHH ¢ HaTypalbHbIM
IIOKa3aTeseM
KonTponbnas padora: "CsoiicTBa u rpaduk
o1 KOpH# N-o¥ creneHu. MppanuoHaibHbIe
ypaBHeHus"
59 CreneHb ¢ palluOHATIBHBIM [TOKA3aTENeM U €€ Bu6nnorexa [IOK
CBOMCTBA https://m.edsoo.ru/
53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€ Bu6mmotexa LIOK
CBONCTBA https://m.edsoo.ru/
54 CreneHb ¢ pallMOHAIBHBIM TTOKA3aTeNEM U €€
CBOMCTBA
55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U Bbubmmoreka LIOK

rpaduk

https://m.edsoo.ru/
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Hcnonb3oBanue rpaduka QyHKIMM 1715

56
pelieHus ypaBHEHU N
57 Hcnons3oBanue rpaduka QyHKIIUU s
pelIeHusl ypaBHEHU I
58 [TokazarenbHbie ypaBHeHUSI. OCHOBHBIE Bu6mnuorexa [IOK
METO/IbI PEIICHUS MOKA3aTeIbHbIX YPaBHECHUN https://m.edsoo.ru/
59 ITokazarenbHble ypaBHEHUSA. OCHOBHbIE
METO/IbI PEIICHHUs TOKA3aTeIbHbIX YPaBHEHUN
60 [lokazarenbHble ypaBHEeHUS. OCHOBHbIE
METOBI pEIICHUS MOKA3aTEIbHBIX YPaBHEHUI
61 Kontposbnas padota: "[lokazaTenpHas
¢bynkus. [TokasatenbHble ypaBHEHUS'"
. bu6mmoteka [IOK
62 Jlorapudm uucna. CpoiicTBa orapudma https://m.ed 1 /
ps://m.edsoo.ru
63 Jlorapudm uucna. CpoiicTBa orapudpma
64 Jlorapudm uucna. CpoiicTBa norapugpma
bubnuorexa HOK
65 JlecsiTuuHBIE U HATYpaJIbHbIE JIOTapU(PMBI hit 6 // oTe p 1o /
ps://m.edsoo.ru
66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapr(pMbI
67 [IpeoOpazoBanue BhIpaXXEHUN, CONEPKAIIIX Bu6nmorexa [IOK
sorapudmbl https://m.edsoo.ru/
68 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX
Jorapupmbl
69 [IpeoOpa3oBaHue BbIpaKeHHH, CoIepIKalIIX
Jorapu@msl
70 Jlorapudmudaeckas pyHkms, €€ CBOWCTBA U Bbubmmoreka LIOK

rpaduk

https://m.edsoo.ru/
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Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U

& rpaduk
7 Hcnons3oBanue rpaduka QyHKIIUU s
pelIeHusl ypaBHEHU I
73 Hcnons3oBanue rpaduka GyHKIUN 1715 Bu6mnuorexa [IOK
pelIeHNs] ypaBHEHUM https://m.edsoo.ru/
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE
74 METO/bI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUH
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE
75 METOBI peIIeHUs JIOTapu(PMUIECKIX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 METOBI pelIeHUs JIorapu(PMUIECKIX
YpaBHEHUU
77 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH Bu6mmotexa LIOK
norapuMUYECKUX ypaBHEHUI https://m.edsoo.ru/
78 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
Jorapu(PMUYECKUX YpaBHEHUM
79 Kontponbnas padota: "Jlorapupmuueckas
¢ynkus. Jlorapupmuueckue ypapHenus"
80 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC Bu6mmotexa LIOK
YUCIIOBOI'O apryMeHTa https://m.edsoo.ru/
81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC Bu6nnorexa [IOK
YUCIIOBOTO apryMEHTa https://m.edsoo.ru/
82 ApKCHHYC, apKKOCUHYC U apKTaHT€HC

YUCJIOBOTO apryMEHTa
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ApKcHHYC, apKKOCUHYC U apKTaHI€HC

83 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,
84 oTpeJiesIeHue TPUTOHOMETPUYECKHIX 1
(GYHKIMN 9MCIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,
bubmuorexa [JOK
85 onpe/ielIeHUE TPUTOHOMETPUUECKHIX 1
. https://m.edsoo.ru/
(GYHKIMN 9UCIOBOTO apryMEeHTa
bu6nuoreka [IOK
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 1
https://m.edsoo.ru/
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
88 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
90 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAYKEHU I
o1 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKCHUI
92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPa)KCHU I
93 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI
N bubmmoteka [IOK
94 Pemenne TpUroHoOMEeTpUYECKUX ypaBHEHUI 1
https://m.edsoo.ru/
95 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
96 Pemrenne TpuroHOMETpHUUECKUX YpaBHEHHUI 1
97 Pemrenne TpuroHoMeTpu4EeCKUX ypaBHEHUN 1
98 Pemenune TpuroHoMEeTpUUECKUX ypaBHEHUI 1



https://m.edsoo.ru/7f42f8f6
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99

Pemrenne TpuroHOMETpUYECKUX YPaBHEHUM

100 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM
Konrponsnas padora:
101 "TpuUroHOMEeTpHUYECKUE BHIPAKCHUS U
TPUTOHOMETPUUYECKHE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aTaHUS
. bubmuorexa [JOK
102 nocjenoBarenbHOCTe. MeTos
N https://m.edsoo.ru/
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE B OTPAaHUYCHHBIC
bubmuorexa [JOK
103 ocJieIoBaTeIbHOCTH. VicTopust aHanm3a
https://m.edsoo.ru/
0ECKOHEYHO MaJIbIX
bubnmnoreka [JOK
104 Apudmernaeckas mporpeccus 1o
https://m.edsoo.ru/
105 I'eomeTpuueckas nmporpeccust
106 beckoneuHo yObIBaroIasi reoMeTpuieckast
mporpeccus
107 Cymma OeckoHEYHO yOBIBaroOIIei Bu6mmotexa LIOK
T€OMETPUYECKON ITPOrPECCUU https://m.edsoo.ru/
108 JIMHENHBIN U SKCIOHEHIMATIBHBIA POCT. Bu6nuoteka LIOK
Hucno e. Dopmyra CI0KHBIX MPOLEHTOB https://m.edsoo.ru/
109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT.
Yucno e. Dopmyra CI0KHBIX TIPOIEHTOB
110 Hcnonb30BaHue MpoOrpeccuu Ajs perieHus
pealbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa
111 Kontponbnas padota: "[locinenoBarensHoCTH
u nporpeccun”
. bubnuorexa HOK
112 HenpepriBHble GyHKIIMN U UX CBOWCTBA Omaotexa O

https://m.edsoo.ru/
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Touka pa3pbiBa. ACUMITOTHI rpaduKoOB

bub6nmoreka [IOK

113 byHKIUH https://m.edsoo.ru/
114 CBoiicTBa (hyHKIMH HETIPEPBIBHBIX HA
OTpeE3Ke
115 CpoiicTBa GyHKIIUNA HETIPEPHIBHBIX Ha Bu6mmorexa IIOK
OTpE3KE https://m.edsoo.ru/
116 Meroa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB Brémiorexa IOK
https://m.edsoo.ru/
117 MeToa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB
118 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 1715 pereHus 3a1a4
120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 peteHus 3a1a4
121 [lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMU hﬁﬁ?ﬁ;ﬁfi&gg?
122 Onpenenenne, reOMETPUIECKUI CMBICIT
IIPOU3BOTHOM
123 Onpenenenue, GU3NYECKUN CMBICIT Bu6mmotexa LIOK
MIPOU3BOJHOMN https://m.edsoo.ru/
124 VYpaBHeHUE KacaTeIbHOM K rpaduKy Bbubmmoreka LIOK
GbyHKIIIHI https://m.edsoo.ru/
195 VYpaBHeHHEe KacaTeTbHOU K TpauKy
GbyHKITII
o bubnnorek K
126 ITpon3BoiHBIE NIEMEHTAPHBIX (QYHKLIUH httpfzj; /n(:.: d;gg /
127 [Ipou3BoiHBIE AIEMEHTAPHBIX PYHKINN
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128 [TpousBoiHAS CyMMBI, IPOU3BEACHHUSI, 1 Bu6nuorexa LIOK
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI https://m.edsoo.ru/
129 [TpousBoiHAS CyMMBI, IPOU3BEACHHUSI, 1
YaCTHOTO ¥ KOMITO3UIIUU ()yHKITHI
130 [IpousBoiHast CyMMBI, TPOU3BEACHHS, 1
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI
131 KonTponbnas pabora: "[IpousBonnas” 1 1
132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oynkun"
134 HToroBast KOHTpOJIbHAS paboTa
135 HroroBast koHTposIbHAs paboTa
136 HOBTOPGHI/IG, 00o01IeHue, cuCTeMaTH3aIHs 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
AnreOpa u Hadanma MmaTemMaTudeckoro ananusa, 11 kmace/ Komsrua F0.M.,
Tkauera M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIECTBO

((HSI[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

o ®énoposa H. E. AnreOpa u Hauana MaTeMaTH4E€CKOIO aHaIM3a.
Meroanueckue pekomenaanuu. 10 kiace : mocoOue it yauTeneu
obmeo6pazoBar. opranuzanuii / H. E. ®énoposa,M. B. Tkauépa. — M. :

IIpocsemenune

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
bu6mmoreka IJOK

https://m.edsoo.ru/
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