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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydaroniuecsi OBJIaJeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MNOHUMAaHUsl OCHOBHBIX TEHJICHLIMHA pa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM >KH3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHI0, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEpIIPETAllUk  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak 4Yepe3 YYeOHbId Marepuan, CrnocoOCTBYIOLIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BblUKCIEHUs», « DyHKUUU U Tpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIasCh HOBBIMH TeMaMU W paszjaenamu. JaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MaTEMaTHUYECKUI aHaIM3, TEOpUs MHOKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH Y4eOHOTO Kypca, IJs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YHcla, YMEHUE JeNaTh HPUKHUIKY, BBIIOJIHIATH NPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MHUpPa, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IUYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHON, TIPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl MO  (opMysiaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (pOpMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIpAaXKaThb 3aBUCHMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MATEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHUA, BBIYMCIATH IO (pUryp u oObEMBI T€l, HAXOAUTh CKOPOCTU WU
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-DPKOHOMHUYECKHX, 33a/layax. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYCHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpearaloT Hambosee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BATh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJAEIMPOBAHUS, KOTOPbIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Havaja MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JIECATUYHBIE JIPOOHU, MPOIECHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
ApudmMernueckre  omepanmuy ¢ JCWCTBUTEIBHBIMH  4YHCIaMd.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noaxosen (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHI, COACPIKAITUX JIOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMHW. Marpuia CUCTEMBI JIMHEHWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOW MOJENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexxyTku 3HaKonocTosiHCTBA. YETHbIE U HeuéTHbIe (pyHKUMU. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX TPA(UKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble GyHKIIMM W WX CBOMCTBA. TOYkHM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUHU. OnpeeneHne, reOMeTpUUECKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. [lnarpammsl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yucnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IM4yHbIX O0JIacTel HAyKu MU pPEATbHON
JKWA3HU, UHTEPIIPETALNS IOJyYEHHBIX PE3YIIbTAaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIINH, UX CBOWCTBA U TpadUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATTBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXO0XKICHUS HAWJIY4dIEero pElIEHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 AU depeHInaibHbIX
YPaBHEHUM.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA MU HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHUH, yCTaHABIUBATh CYIIECTBEHHbIN NMPU3HAK KilacCU(pUKaALUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUME  MPOTHUBOpEUHEe,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIA KCIEPUMEHT, UCCIIETOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO 00BEKTa, SBIICHHS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IIPOIECCa, a TAaKXKE BBIJIBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U JIJIA PELICHUA 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpUpOBaTh WH(OpPMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX ¢dopmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNmNoBbIX Gopmax paboThl (00CykaeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIHKEHHBIC BRIUMCIICHUS, TIPAaBUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]a4 U NPEACTABICHUS TaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS M YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(pPUIMEHTaMU, KOPHM MHOIOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MATpUlbl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpULl U ONPEACIUTENIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYIIbI ISl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (YHKIMHA, TpapuK QYHKIHUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: YETHBIE W HEUYETHblE (DYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHUU C HAaTypaJIbHBIM M IIEJIBbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTellbHas W JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YMCIOBOTO apTyMEHTA;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHSIMU: apuPMETHUYEeCKass M TeoOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATH MOHATUSAMH: HENPEpbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHYEeCKOTO aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIICHHS C  TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp palMoOHaJbHbIE, VMppalrOHaJbHBIE, [IOKa3aTesbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKU KOMIO3UIUMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh GYHKIUU JI1 MOJIEIUPOBAHUS W UCCIEIOBAHUSI PeabHBIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh IPOU3BOAHYIO Uil HAXOXJCHUS HAWIY4YlIEero pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh NEepBOOOpa3HbIE 3JIEMEHTAPHBIX (PYHKIUA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIAAHbIE 3a7a4d, B TOM YHUCIE COIUAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypcsbl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 MHoOrouneHsl. PauHOHaJH)HLIci YpPaBHEHHUS U 24 1 0 https://eds0o.ru
HepaBeHCTBA. CUCTEMBl TMHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 0 https://eds0o.ru
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1 0 htts://eds0o.ru
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 1 0 https://eds00.ru
ypaBHEHHUS
JI .
5 OrapUQMHHECKa (yHKLLls 18 1 0 https://edsoo.ru
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 0 https://edsoo.ru
ypaBHEHUs
7 [MocrieoBaTeNbHOCTH U MPOTPECCUH 10 0 https://edsoo.ru
8 HenpepsiBable pynkiuu. [IpouszBoanas 20 0 https://edsoo.ru
9 HOBTOPGHHG, 000011IeHHEe, CUCTEMATH3 IS 5 9 0 https://edsoo.ru
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
1 I/ICCJ'Ie,[[OBaHI:Ie (GYHKIHH C TOMOIIIBIO 99 1 0 https://edso0o.ru
MIPOU3BOJIHOM
2 [TepBOOOpa3Has u UHTErpa 12 1 0 https://edsoo.ru
r 7.
3 papuKu TPUTOHOMETPHUYECKUX (YHKIIUN 14 1 0 https://edsoo.ru
TpuroHomeTpuieckrue HepaBeHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1 0 https://edso0o.ru
JorapupMHUUECKUE HEPABEHCTBA
KomrmiekcHbie uncia 10 0 https://edsoo.ru
HatypanbHble 1 1iebie Yncia 10 0 https://edsoo.ru
CHCTEeMBI pallMOHAILHBIX, HPPAIIHOHATBHBIX
7 MOKa3aTeNbHBIX U JOTapu()MUUSCKUX 12 1 0 https://edsoo.ru
ypaBHEHUH
8 3amauu ¢ mapaMeTpaMu 16 1 0 https://edsoo.ru
9 HOBToPeHI/Ie, 0000I11IeHNEe, CHCTEMATH3AINS 16 5 0 https://edsoo.ru
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
MHO0k€ECTBO, OIlepanuy HaJ MHOKECTBAMH https://edso0.ru
1 Y 1 0 0
1 UX CBOMCTBa
2 Juarpammsl Diinepa-Benna 1 0 0 https://eds00.ru
[TprMeHEHNE TEOPETUKO-MHOKECTBEHHOIO https://edsoo.ru
3 p p 1 0 0
amnmapara Jis pelieHus 3a1a4
Panmonansueie ynciia. OOBIKHOBEHHEIE U https://edso0.ru
4 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1 0 0
NePUOANYECKHE TPOOH
Panmonansueie ynciia. OOBIKHOBEHHEIE U https://edsoo.ru
5 JECSITUUHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbBIE 1 0 0
MEPUOIUUECKHE TIPOOH
6 [Mpumenenue apoOeii ¥ MPOIIEHTOB JUIS 1 0 0 https://edsoo.ru
peIIeHHs TPUKJIAAHBIX 337134
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1 0 0 https://edsoo0.ru
pelIeHHS TPHUKIIATHBIX 33124
g JleficTBUTENBHEIE YKCIIa. ParmonanbHble 1 1 0 0 https://edsoo.ru
UppalnroHaIbHBIC YUCIIA
9 Apudmernueckre onepanum ¢ 1 0 0 https://edsoo.ru
JIEACTBUTENLHBIMI YHCIIAMH
10 Moaynbs IeMCTBUTEIHLHOTO YHCTIA U €TO 1 0 0 https://edsoo.ru



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

CBOMCTBA

11

12

13

[TpuG>xEHHBIC BEIYMCIICHUSI, TPABUJIA
OKpYTJICHUS, TPUKUIKA U OLICHKA pe3yJbTara
BBIYUCIICHUN

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPABHEHUN U
HEPABEHCTB

https://edso0.ru

https://edsoo0.ru

https://edso0.ru

14

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBFHBIX YPABHEHUH U
HEPaBCHCTB

https://edso0.ru

15

16

17

18

19

20

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HeabMi Kod(hGUiineHTamMmu.
Teopema Buera

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM IMHENHBIX ypaBHEHUN

Marpuiia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTpupl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUHUCIICHHE €r0 3HAUYeHUs

https://edsoo0.ru

https://edso0.ru

https://edso0.ru

https://edso0.ru

https://edso0.ru

https://edso0.ru



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

21

[Ipumenenue onpeaenutTens AJjisg perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

https://edso0.ru

22

23

Pewenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

https://edso0.ru

https://edsoo0.ru

24

KonTtponsnast padora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBa. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

https://edso0.ru

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
Bsanmuo obparnbie pyakiun. Kommosumms

byHKIII

https://edso0.ru

26

27

['paduk QyHkuuu. dnemMeHTapHbIC
npeoOpa3zoBanus rpadukoB QyHKINN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHudt pynkuuu. Hynu pyHkuum.
[TpomexyTKH 3HaK MOCTOSIHCTBA

https://edso0.ru

https://edso0.ru

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

https://edso0.ru

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsee 1 HanMeHblliee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEXKYTKE

https://edsoo0.ru

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHNE U TTOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

https://edso0.ru

https://edso0.ru



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

32

DJeMeHTapHOe UCCIIEIOBAaHHUE U TIOCTPOCHUE
rpauKoB 3TUX QYHKIIUHA

https://edso0.ru

33

34

CrerneHs c LETBIM TTI0Ka3areaeM. buaom
HrroTona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom
Hrrotona

https://edso0.ru

https://edso0.ru

35

Crenennast GyHKIHUS C HATYPaJIbHBIM H
1eNIbIM ToKa3aTeneM. E€ cBoiicTBa u rpaduk

https://edso0.ru

36

37

KonTtponpHas pabdora: "Crenennas GpyHKIHS.

E€ cBoiicTBa u rpaduk”

ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

https://edso0.ru

https://edso0.ru

38

Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKWCTBA

https://edso0.ru

39

40

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXAIINX CTETIEHU U KOPHU
[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXaIINX CTETIEHU U KOPHU

https://edso0.ru

https://edso0.ru

41

[IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COAEpKAIIMX CTENIEHU U KOPHU

https://edso0.ru

42

43

44

Uppanmonanbusie ypaBHeHHUs1. OCHOBHBIE
MCTO/JbI pCHICHUA UPppallOHAJIBHBIX
ypaBHEHUU

Wppaunonanbubie ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUs UPPALUMOHAIBHBIX
yYpaBHEHUN

Wppaunonanbubie ypaBHeHUs. OCHOBHBIE
METO/Ibl PEILIEHUS UPPALIMOHATIBHBIX

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru
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ypaBHEHU I

45

46

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUU
UPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUH
UpPpaAlMOHATILHBIX YPABHEHHIM

https://edso0.ru

https://edso0.ru

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
VUPPALMOHAIBHBIX YPABHEHUN

https://edso0.ru

48

49

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN

CaoticTBa u rpaduK KOpHs N-Oi CTENEHH KaK

GbyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM
MoKazaresiem

https://edso0.ru

https://edso0.ru

50

CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK
GyHKIIMM 0OpaTHOW CTENEHU C HATypaIbHBIM
MOKa3areseM

https://edso0.ru

51

52

53

KonTponsHas pabora: "CBoiicTBa u rpaduk
KOpHs N-o¥ crenenu. MppannoHansHbie
ypaBHeHHUA"

Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€
CBOWCTBA

Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U e€
CBOMCTBA

https://edso0.ru

https://edso0.ru

https://edsoo.ru

54

55

56

Crenens ¢ pallMOHAIBHBIM [10KAa3aTeIeM U €€
CBOMCTBa

[Toxa3zatenbHast GpyHKIM, €€ cBOIiCTBA U
rpadux

Hcnonb3oBanue rpaduka QyHKIUM 15
peluieHus: ypaBHEHU I

https://edsoo0.ru

https://edsoo.ru

https://edsoo.ru
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S7

Hcnonp3oBanue rpaduka QyHKIHH 115
pelIeHusl ypaBHEHUM

https://edso0.ru

58

59

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/If/'I

IToxazaTenpHBIE YpaBHCHHA. OCHOBHBIE
MCTOJbI pCHICHUA ITOKAa3aTCIIbHbBIX ypaBHCHI/Iﬁ

https://edso0.ru

https://edso0.ru

60

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS TOKA3aTeIbHBIX YPABHEHUIA

https://edso0.ru

61

62

63

KonTtponpHas pabdora: "[lokazaTensHas
¢ynknus. [TokazarensHbie ypaBHeHus"

Jlorapudwm yucna. CoiicTBa norapudpma

Jlorapudwm yucna. CoiicTa norapudpma

https://edso0.ru

https://edso0.ru

https://edso0.ru

64

Jlorapudm uucna. CoiicTBa jgorapudpma

https://edso0.ru

65

66

67

JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI

JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX
Jorapupmbl

https://edso0.ru

https://edso0.ru

https://edso0.ru

68

[IpeoOpa3zoBanue BbIpaXeHH, copep Kalux
sorapu@msl

https://edsoo0.ru

69

70

[IpeoOpa3zoBanue BbIpaXeHU, CoepKalux
aorapudmbl

Jlorapugmuueckas pyHKIus, € CBOUCTBA U
rpadux

https://edsoo0.ru

https://edsoo.ru

71

Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U

https://edso0.ru
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rpaduk

72

73

Hcnonb3oBanue rpaduka GyHKINUN A7
peueHusl ypaBHEHU I

Hcnons3oBanue rpadpuka QyHKIUN A5
pelieHusi ypaBHEHUM

https://edso0.ru

https://edso0.ru

74

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METO/BI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUU

https://edso0.ru

75

76

77

Jlorapugmuueckue ypaBHeHus. OCHOBHBIC
METO/BI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/IbI PEIICHUS JOrapu(PMUUECKUX
ypaBHEHU I

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
JorapupMHUUECKUX ypaBHEHUH

https://edso0.ru

https://edso0.ru

https://edso0.ru

78

79

80

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
Jorapu(pMUUECKUX ypaBHEHHM

KonrponsHas pabora: "Jlorapugmuueckas
¢yuknus. Jlorapupmuueckue ypapHenus"

CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAaHI'CHC
YHUCJIOBOTO apTyMCHTA

https://edso0.ru

https://edso0.ru

https://edso0.ru

81

82

83

CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

ApKcUHYC, apKKOCUHYC U apKTaHT€HC
YHMCJIOBOT'O apryMeHTa

https://edsoo0.ru

https://edso0.ru

https://edso0.ru
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84

TpuronomeTrpuueckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHUX (DYHKIUI
YHCIIOBOTO apryMeHTa

https://edso0.ru

85

Tpuronomerpuueckas OKpyKHOCTb,
OTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIMN
YHCJIOBOI'O apryMeHTa

https://edso0.ru

86

OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI

https://edso0.ru

87

OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI

https://edso0.ru

88

89

90

91

OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI

OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI
[IpeobpazoBanre TPUTOHOMETPUUECKUX
BBIPAKECHUI

https://edso0.ru

https://edso0.ru

https://edso0.ru

https://edso0.ru

92

93

[IpeobpazoBanre TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

https://edso0.ru

https://edso0.ru

94

95

96

Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN
Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN

Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI

https://edsoo0.ru

https://edsoo.ru

https://edsoo.ru

97

Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI

https://edso0.ru
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98

99

100

Pewienne TpUroHOMETpUYECKUX YPaBHEHUN
Pemienne TpUroHOMETpUYECKUX YPaBHEHUN

PelieHne TpUroHOMETPUYECKUX YpaBHEHUH

https://edso0.ru

https://edso0.ru

https://edso0.ru

101

102

103

KonTtponpHas padora: "Tpuronomerpuyeckue
BBIPQXEHUS U TPUTOHOMETPUUECKUE
ypaBHeHUA"

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
IOCJIeqOBATEIbHOCTEN. MeTon
MaTeMaTUYeCKOU UHIYKIIUH

MOHOTOHHBIE M OTPaHUYEHHBIE
10CJIe0BaTeIbHOCTH. McTopus aHanu3a
OECKOHEYHO MaJIbIX

https://edso0.ru

https://edso0.ru

https://edso0.ru

104

105

106

107

Apudmernueckast mporpeccus

['eomeTrpuueckas nporpeccust

beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

CyMMa OecKOoHEUYHO yObIBaromen
TEOMETPHUECKOHN MPOTPECCHH

https://edso0.ru

https://edso0.ru

https://edso0.ru

https://edso0.ru

108

109

JIMHENHBIN U SKCIOHEHIMABHBIN POCT.
Uucno e. DopMyna CIOKHBIX TPOLEHTOB

JIMHENHBIN ¥ DKCIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyna CIOKHBIX POLIEHTOB

https://edsoo0.ru

https://edso0.ru

110

Hcnonp30BaHne IPOrpeccuul sl pelIeHust
peaJIbHBIX 3a/1a4 MPUKJIIAJHOTO XapaKTepa

https://edsoo0.ru
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111

KonTtponsnas padora: "[locnenoBaTeabHOCTH
u nporpeccun”

https://edso0.ru

112

HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA

https://edso0.ru

113

Touka pa3pbiBa. ACUMITOTHI IrpaduKoOB
byHKIII

https://edso0.ru

114

115

CgoiicTBa (YHKIIMIA HEMPEPHIBHBIX Ha
OTpe3Ke

CaotiicTBa (hyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

https://edso0.ru

https://edso0.ru

116

117

118

119

120

MCTOII HHTCPBAJIOB IJIA PpCHICHUA HCPABCHCTB
MCTOII HHTCPBAJIOB IJIA PpCHICHUA HCPABCHCTB

MGTO)I HWHTCPBAJIOB IJIA PECIICHUA HCPABCHCTB

[TpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

[TpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

https://edso0.ru

https://edsoo0.ru

https://edso0.ru

https://edso0.ru

https://edso0.ru

121

[lepBas u BTOpast Npou3BOAHBIE PYHKIINH

https://edso0.ru

122

Ornpenenenne, TeOMETPUUECKUM CMBICTT
IIPOU3BOJHOMN

https://edsoo0.ru

123

124

Omnpenenenue, GU3NUECKUN CMBICT
IIPOU3BOJHOMN

YpaBHeHUe KacaTeIbHOW K TpaduKy
byHKIIIN

https://edsoo0.ru

https://edsoo.ru

125

YpaBHeHHE KacaTeIbHOU K rpaduKy

https://edso0.ru
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byHKIIUN

126 [Tpon3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1 0 https://eds00.ru

127 [Tpon3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1 0 https://edsoo.ru

128 [Tpou3BoaHAs CyMMBI, IIPOU3BEICHUS, 1 0 https://edsoo0.ru
YaCTHOTO U KOMITO3UIIMH () yHKIIHH

129 [IpousBoaHast CYyMMBI, IIPOU3BEICHUS, 1 0 https://edsoo.ru
YaCTHOTO U KOMITO3UIMH () yHKITHIA

130 [TpousBoaHAS CyMMBI, IPOU3BEICHHS, 1 0 https://edso0.ru
YaCTHOTO U KOMITO3UIMH ()yHKIIMH

131 KonTtponsnast padora: "[IponszBognas” 1 1 https://edsoo.ru

132 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3ALIHS 1 0 https://edso0.ru
3HaHu: "YpaBHeHuA"

133 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIUS 1 0 https://edso0.ru
3HaHui: "OyHKuun"

134 HToroBas KOHTpOJIbHAsA paboTa 1 1 https://edsoo.ru

135 HToroBas KOHTpOJIbHAsA paboTa 1 1 https://edsoo.ru

136 [ToBTOpenue, 0000IIEeHNE, CHCTEMATH3ALIHS 1 0 https://edsoo.ru
3HAHWI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10
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11 KIIACC

KoJinuecTBo 4acos DJIeKTPOHHBbIE
Ne nudpoBbie
Tema ypoka Kounrpoubusie IIpakruueckue
n/n Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 [TpuMeHeHrEe TIPOM3BOIHOM K HMCCIIEIOBAHUIO 0 0 https://edsoo.ru
(GyYHKIMI HA MOHOTOHHOCTD ¥ 9KCTPEMYMBI
) [TpumeHeHne TPOU3BOIHON K UCCIIEOBAHUIO 0 0 https://edso0.ru
(GYHKIMIT Ha MOHOTOHHOCTD U 9KCTPEMYMBI
3 [TpuMeHeHrEe TIPOU3BOIHOM K MCCIIEIOBAHUIO 0 0 https://edsoo.ru
(GyYHKIUI HA MOHOTOHHOCTD ¥ 9KCTPEMYMBI
4 [TpuMeHeHHe IPOU3BOTHON K UCCIICIOBAHHIO 0 0 https://edsoo0.ru
(GYHKIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBbI
5 [TpumeHeHne TPON3BOAHON K HCCIIEIOBAHUIO 0 0 https://edso0.ru
(GYHKIMIT Ha MOHOTOHHOCTD U 9KCTPEMYMBI
5 [TpuMeHeHrEe IPOU3BOTHOM K MCCIICIOBAHUIO 0 0 https://edso0.ru
(GYHKIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBI
HaxoxaeHre HauOoJIbIIEr0 U HAMMEHBIIIETO https://edso0.ru
7 3HAYEHHsI HEMPEPBIBHON (DYHKIIUU Ha 0 0
OTpe3Ke
Haxoxnenre HanOoJIbIIEro ¥ HauMEHBIIErO https://edso0.ru
8 3HAYEHMs HEIPEPBIBHOMN KIIMHU Ha 0 0
pep YH
OTpe3Ke
9 HaxosxeHre HanOoJIbIIero ¥ HaHMEHBIIIETO 0 0 https://edso0.ru

3HAYEHUS HETIPEPHIBHOM (PyHKIMU Ha
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10

11

OTpe3Ke

Haxoxnenrne HaubobI1ero 1 HAMMEHbIIETro
3HAYEHUS HEMPEPbIBHOM PyHKLINU HA
OTpe3Ke

HaXO)KI[eHI/Ie HanOOJIBIIECT0 ¥ HAUMEHBIIICTO

3HAUEHUs HEMPEPHIBHON PYHKIIUU HA
OTpe3Ke

https://edsoo.ru

https://edsoo0.ru

12

Haxoxnenue HanOobIIEro 1 HANMEHBILETO
3HAYCHUS HETMPEPHIBHON (PYHKIIUH Ha
OTpe3Ke

https://edsoo0.ru

13

14

15

16

IIprumeHeHnre npou3BOIHOM [l HAXO0XKACHUS
HAWIYYIIETrO PEUICHUS B TPUKIIAIHBIX
3a/1a4ax

[TpuMeHeHre IPOU3BOTHOMN JIJIST HAXOXKICHUS
HAWJTYYIIIEro PEIICHUS B IPUKIIATHBIX
3a7a4ax

IIprMeHeHre nporu3BOIHOMN ISt
ONpeIeNIEHUsI CKOPOCTH U YCKOPEHUS
mpoliecca, 3alaHHoro GopMyYJION WK
rpadpukom

[IpumeHeHre mporu3BOIHOMN ISt
ONpeJIeNIEHUsI CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHoro GopMyIIoN WiIH
rpadpukom

https://edsoo0.ru

https://edsoo0.ru

https://edsoo0.ru

https://edsoo0.ru

17

Komnoszumus ¢pyHkumii

https://edsoo0.ru
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18

Komnosunus ¢pyHkuumit

https://edso0.ru

19

20

Komnosunus ¢pyHkuumit

['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha
KOOPJMHATHOM TJIOCKOCTH

https://edsoo0.ru

https://edsoo.ru

21

22

23

I'eomeTrpuueckue oOpa3sl ypaBHCHHIA Ha
KOOPAMHATHOM IIOCKOCTH

KoHnTtponbHas padora: "UcciaenoBanue
(GYHKINH C TOMOIIBIO MTPOU3BOIHOM"

[TepBoOOpa3Has, OCHOBHOE CBOWCTBO
epBOOOPa3HBIX

https://edsoo0.ru

https://edsoo.ru

https://edsoo.ru

24

25

26

[lepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX
[TepBoOOpa3HbIE 37EMEHTAPHBIX (PYHKIIHH.
[IpaBuna HaXOKAEHUS IEPBOOOPA3HBIX

Wurerpai. I'eoMeTpru4eCKuil CMBICI
UHTErpaja

https://edsoo0.ru

https://edsoo0.ru

https://edsoo0.ru

27

28

29

Brruucnenue onpenenéHHoOro HHTErpaia 1no
dbopmyne Hetotona-Jleitoauia

Brrunciienue onpene€HHOro HHTErpasia o
dopmyne HetoroHa-Jleitbnuia
[IpruMmeneHne nHTErpasia 11 HaX 0K IACHUS
TIoIIaied TIOCKUX Quryp

https://edsoo0.ru

https://edsoo.ru

https://edsoo0.ru

30

HpI/IMeHeHI/Ie HUHTETpaj1a 111 HAXOXKIACHUA
00BEMOB reOMETPUYECKHUX TeI

https://edsoo0.ru
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31

32

33

[Tpumeps! pemennii muddepeHraITbHbIX

ypaBHEHU I

[Tpumepsl pemennii nuddepeHITnaTbHbIX

ypaBHEHUH

Marematuueckoe MOACIMPOBAHUE PEATTBHBIX
MIPOIIECCOB € MOMOIIBIO AU dHepeHIInaTbHBIX

YpaBHEHUU

https://edso0.ru

https://edsoo.ru

https://edsoo0.ru

34

35

36

KonTtponsnas padora: "[leppooOpasznas u

uHTerpan”

Tpuronomerpuydeckue GYHKIHH, HX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U TpaduKH

https://edsoo0.ru

https://edsoo.ru

https://edsoo.ru

37

38

39

Tpuronomerpuueckue GyHKIIMH, UX
CBOICcTBa U rpadUKu
Tpuronomerpuyeckue GyHKINHU, UX
CBOICcTBa U rpadUKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

https://edsoo0.ru

https://edsoo0.ru

https://edsoo0.ru

40

OT160p KOpHEH TPUTOHOMETPUUECKHIX
YpaBHEHUH € MMOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

https://edsoo0.ru

41

OT60p KOpHEH TPUTOHOMETPHUIECKHIX
YpaBHEHUH € MMOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

https://edso0.ru
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42

OT160p KOpHEH TPUTOHOMETPUUYECKHIX
YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

https://edso0.ru

43

44

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenue TPUTOHOMETPHUYCCKHX HCPABCHCTB

https://edsoo.ru

https://edsoo.ru

45

Pemenue TPUTOHOMETPHUYCCKHUX HCPABCHCTB

https://edsoo.ru

46

Pemenue TPUTOHOMETPHUYCCKHX HCPABCHCTB

https://edsoo0.ru

47

48

Pemienne TpuroHOMETpUYECKUX HEPABEHCTB

Konrtponsnas pabora: "I'paduku
TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

https://edsoo0.ru

https://edsoo0.ru

49

OCHOBHBIE METO/IBI PEIICHUsI TTOKa3aTEIbHbIX
HEPABEHCTB

https://edsoo0.ru

50

51

OCHOBHBIE METO/IbI PEILICHHS] TOKa3aTEIbHbIX
HEPaBEHCTB

OcHOBHBIC MCTOJbI pCHICHUA IMOKA3ATCIbHBIX
HCPAaBCHCTB

https://edsoo0.ru

https://edso0.ru

52

OCHOBHBIE METOJIBI PEIICHUSI TTOKa3aTeIbHBIX
HEPaBEHCTB

https://edsoo0.ru

53

OCHOBHBIE METO/IbI pELICHUS
Jorapu(MUIECKIX HEPABEHCTB

https://edso0.ru
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54

55

56

OCHOBHBIE METOIBI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

https://edso0.ru

https://edsoo.ru

https://edsoo0.ru

57

58

59

OCHOBHBIC MCTOJBbI pCHICHUA
HppannoOHaJIbHbIX HCPABCHCTB

OCHOBHBIE MCTOJbI PCHICHUA
HppalMOHAJIbHBIX HCPABCHCTB
OCHOBHBIC MCTOJBbI pCHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

https://edsoo0.ru

https://edsoo.ru

https://edsoo0.ru

60

61

62

OcCHOBHBIE METO/IbI PELLIEHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
I'paduueckue MeTObI perIeHus
VPPaLMOHATIBHBIX YPABHEHUN
I'padmuueckue metozs! peneHus
VPPaLMOHATIBHBIX YPABHEHUN

https://edsoo0.ru

https://edsoo.ru

https://edsoo0.ru

63

64

I'padmuueckue metozs! penieHus
MTOKa3aTeJIbHBIX YPaBHEHUI
I'paduueckue MeTo bl pereHus
[IOKa3aTeJIbHBIX HEPABEHCTB

https://edsoo0.ru

https://edso0.ru

65

['padmyeckue METOABI peLIeHHs
JOrapupMHUUECKUX YpaBHEHUI

https://edsoo0.ru

66

['padpuaeckue MeTobI pemIeHust
norapu(MUIECKIX HEPABEHCTB

https://edsoo.ru
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67

68

69

I'paduueckue MeTo Bl pemeHus
norapupMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHbBIX U JOrapuOMUUECKUX
ypaBHEHU I

['padmyeckue METOABI peLICHHS

[OKa3aTeIbHbIX U JIOTapu(PMUUECKUX
YpaBHEHUU

https://edso0.ru

https://edsoo.ru

https://edsoo.ru

70

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

https://edsoo0.ru

71

I'paduueckue metTozs! pereHus
MOKa3aTeNNbHbBIX U JIOrapu(PMUUECKUX
HEPaBEHCTB

https://edsoo0.ru

72

73

74

KonrtponsHas pabdora: "HppanuoHaibHble,
NoKa3aTelbHbIe U JJorapupmMHuueckre
HepaBeHcTBa"

KommnnekcHsble uncna. Anredpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBbI 3arnucu
KOMIUIEKCHOTO YHCIIa

KommuiekcHble uncna. AnreOpanueckas u

TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIUIEKCHOTO YHCIIa

https://edsoo0.ru

https://edsoo0.ru

https://edsoo0.ru

75

76

ApudmeTnueckue onepauu c
KOMIIJIEKCHBIMHU YU CJIaMU

Apudmernueckre onepanum ¢

https://edsoo0.ru

https://edso0.ru
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77

KOMITJICKCHBIMHU YU CJIaMU

I/I306pa}KeHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IIJIOCKOCTHU

https://edsoo.ru

78

N3o0paxeHue KOMIUJIEKCHBIX YHUCEN Ha
KOOPAMHATHOW INIOCKOCTH

https://edsoo0.ru

79

80

®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMILIEKCHOTO YHCIIA

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa

https://edsoo0.ru

https://edsoo.ru

81

[IpuMeHeHre KOMIUIEKCHBIX YUCEI IS
petieHus GU3NIECKUX U T€OMETPHUICCKIX
3amaq

https://edsoo0.ru

82

83

KonTponbnas pabora: "KominekcHbie
ymcna"

HaTypaJ'IBHBIe M LCJIBIC YHCIIa

https://edsoo0.ru

https://edsoo.ru

84

HaTypaJ'IBHBIe M LCJIBIC YHCIIa

https://edsoo0.ru

85

86

87

HpI/IMCHeHl/Ie IMPU3HAKOB ACIIMMOCTHU LCIIBIX
YHUCCII

HpI/IMeHeHI/IC MIPHU3HAKOB JCIIMMOCTHU LECJIBIX
qUCCII

[IpumMeHeHne MPU3HAKOB JACTUMOCTH IEITBIX
gucen: HOJl u HOK

https://edsoo0.ru

https://edsoo.ru

https://edsoo0.ru

88

HpI/IMeHeHI/Ie IIPHU3HAKOB JCIUMOCTH IEJIBIX
gucen: HOJl m HOK

https://edsoo0.ru



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

89

90

91

HpI/IMeHeHI/Ie IPHU3HAKOB JCJIMMOCTHU LECJIBIX
YUCCII: OCTATKH 110 MOJYJIIO

HpI/IMeHCHI/IC IIPU3HAKOB JACIIMMOCTHU LEIIBIX
YUCCII: OCTAaTKH I10 MOOYJIIO
HpI/IMeHeHI/Ie IIPHU3HAKOB JCJIMUMOCTHU LECJIBIX

YUCCII: aJITOPUTM EBxnuna nis PCUICHUA
3aJa4d B LCJIbIX YHUCIaX

https://edso0.ru

https://edsoo.ru

https://edsoo0.ru

92

93

94

95

KonTpomapHas padora: "Teopus nenbix
yucen"

Cucrema n COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHUIIBHEIC CHCTEMBI 1 CHCTEMEI-
CIICACTBUA

CucreMa 1 COBOKYITHOCTb ypaBHEHUM.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPaBHEHUN

https://edsoo0.ru

https://edsoo.ru

https://edsoo.ru

https://edsoo0.ru

96

97

98

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEMN UppallMOHaTbHbBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKAa3aTEIbHbIX YPABHEHUI

OcHOBHBIC MCTOJbI pCIICHUA CUCTCM U
COBOKYHHOCTCﬁ IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

https://edsoo0.ru

https://edso0.ru

https://edso0.ru

99

OcHOBHEBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux

https://edsoo0.ru
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100

101

102

103

104

105

106

ypaBHEHU I

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

[IpuMeHeHne cucTeM K pereHuIo
MaTeMaTHYeCKUX 3a7a4 U 3aa4 u3
pa3an4YHbIX 00JacTel HayKH U peabHOI
JKU3HU, UHTEPIIPETALUs OTy4YEeHHBIX
pe3yIbTaTOB

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pasInYHbIX 001acTel HAYKU U peallbHOM
JKU3HU, UHTEPIIPETAaLUs OJy4YEHHBIX
pe3ynbTaToOB

[TpMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
KHU3HHU, UHTEPIpETaLUs MOTYy4eHHBIX
pE3yJIbTaTOB

KonTtponsHas padora: "Cucremsbl
paloHaIbHBIX, NPPALMOHAIBHBIX
NOKa3aTeIbHbBIX U JIOTapu(HMUIECKUX
ypaBHeHHI"

PanmonaneHbIE ypaBHEHHMS C TapaMeTpaMu

PannonanbHble HepaBeHCTBaA ¢ TapaMeTpaMu

https://edsoo.ru

https://edsoo0.ru

https://edsoo0.ru

https://edsoo.ru

https://edso0.ru

https://edsoo0.ru

https://edso0.ru
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107

PanyoHanbHbIE CUCTEMBI € ITApaMETPAMU

https://edso0.ru

108

HppanuonaibHble ypaBHEHUS, HEPABEHCTBA
C ImapameTpaMu

https://edsoo0.ru

109

HppanmoHanbHble CUCTEMBI C TapaMeTpaMu

https://edsoo0.ru

110

111

[Toka3arenbHble ypaBHEHUs, HEPABEHCTBA C
rapameTpamu

IToka3aTenbHBIE CUCTEMBI C ImapamMeTpamMu

https://edsoo0.ru

https://edsoo.ru

112

113

Jlorapugmuueckue ypaBHEHHs, HEPaBEHCTBA
C mapameTpaMu

Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

https://edsoo0.ru

https://edsoo.ru

114

115

TpuronomeTpruueckue ypaBHEHHUS C
napaMeTpamu

TpuroHoMeTpuyeCcKrue HEPaBEHCTBA C
napameTpamu

https://edsoo0.ru

https://edsoo0.ru

116

TpUroHOMETPUYECKUE CUCTEMBI C
rapameTpamu

https://edsoo0.ru

117

118

[TocTpoenue u nccnenoBanue
MaTEMaTUYECKNX MOJENIEN peanbHbIX
CUTyAalMi C MOMOUIBIO YPABHEHUH C
rapameTpamu

IlocTtpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYallHil C TOMOIIBIO CHCTEM YPABHEHUH C
napameTpamu

https://edso0.ru

https://edso0.ru
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119

IToctpoenue u uccnegoBaHue
MaTE€MaTU4YECKUX MOJEIIEH peabHbIX
CUTYyAalUH C IOMOULIBIO CUCTEM YPABHEHUH C
napaMeTpamu

https://edso0.ru

120

121

KonTtponpHas pabdora: "3anaun ¢
napamerpamu”

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

https://edsoo0.ru

https://edsoo.ru

122

IToBTOpenue, 06001meHNE, CHCTEMAaTH3aIHS
3HaHui: "YpaBHeHus"

https://edsoo0.ru

123

124

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHuii: "YpaBHeHus. CrucreMbl ypaBHEHUN'
[ToBTOpeHue, 060061IeHNE, CUCTEMaTH3aIUs
3HaHui: "HepaBencrtsa"

1

https://edsoo0.ru

https://edsoo.ru

125

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrtna"

https://edsoo0.ru

126

127

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrtna"

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

https://edsoo0.ru

https://edsoo0.ru

128

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3Hanuil: "[IponsBonHas n e€ npumeHexue"

https://edsoo0.ru

129

130

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3Hanuil: "[IponsBonHas n e€ npumeHexue"

[ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIUs
3HaHui: "MHTErpan u ero npumeHeHue"

https://edso0.ru

https://edso0.ru
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131 [ToBTOpeHue, 0000IICHHE, CUCTEMATH3AIUS 1 0 https://edsoo.ru
3HaHui: "Oyukiun"

132 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3ALIHS 1 0 https://edsoo.ru
3HaHui: "OyHkIUN"

133 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIUS 1 0 https://edsoo.ru
3HaHui: "OyHkun"

134 HroroBast KoHTpoIbHAs paboTa 1 1 https://edsoo.ru

135 Wrorosas koHTpoJsibHasA paboTa 1 1 https://edsoo0.ru

136 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3ALIMS 1 0 https://edsoo.ru
3HAHUU

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 10
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