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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Ausredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISETCS
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPaKTHOE MBIIUICHUE O0YUYaIolUXCsl HA YPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi popme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JOKAa3bIBATH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hadyala MaTeMaTUYECKOTO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HAyKe M MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 creuuduky ydeOHOU
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITENIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a IIOJIyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJIn3a JICKUT ACSITEeTbHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISICTCS WHTETPATUBHBIM, IIOCKOJIbBKY OOBEeIuHSET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTHYSCKUM aIlapaToM, Y HUX MOCJIEeI0BATEIbHO (popMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAenseTcss  (QOPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCS MHOKECTBAa HATypalbHBIX, IIENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYecCKue 3aJaud M OIEepaluu: JeJIeHHUE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX YHUCEN, O0COoOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHUS JUIsl PELIEHUS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUS W HEPABEHCTBA» pEaIU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIBHBIX, IOKAa3aTeNbHbIX, JOTapU(PMUUYECKUX H
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIIUX 3HAYEHUN (YHKIIHU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU IS pelIeHUs 3a7ad U3 APYIHX Y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QPYHKLIHH, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSABISIETCS BO3MOXXHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MAaTeMaTHYECKUX MOJENIE peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHHMI paclO3HABAaTh IPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

CopepxarenpHO-MeTOIMYeCKas JTMHUA «MHOXECTBA M JIOTHKa» BKIIIOYAET B
ce0sl IJIEMEHThl TEOpPUUM MHOXKECTB M MAaTEMaTU4YECKOW JIOTMKH. TeopeTuko-
MHO’KECTBEHHBIE MTPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd W €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTEMaTHUYECKHE
JUCHMIUIMHBL M MX MPWIOKEHUs B eAauHoe 1enoe. Ilosromy BaxHO nath
BO3MOXXHOCTh 00y4YaromieMycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIM S3BIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €ro JJIsl BBIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXXHBIM TIPU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HAThH
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXICHHUS Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peallbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
yu4e0HOro Kypca WIMPOKO HCHOJB3YEeTCs AJIs PelIeHUs NpUKIAAHbIX 3adad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHMs] MPHUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanu3za» otBoautcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7]a4 U3 PA3JIMYHbIX OTpaciel 3HAHUM U PeaJTbHOU KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIUYNCICHUMN.

Crenenr ¢ menbpIM  mnokaszareneM. bmaom Hrerorona. MHcmonb3oBanme
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
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 apryMEeHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

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

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METOJTBI pelieHus
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUYECKHUE bopMyIIBL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, TPUMEHEHUE ONpPENEIUTENs sl pEelIeHUsS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTEMaTUYECKUX MOJEIIEN PEalbHOM CHUTYallMd C MOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Komnosumms gyskiuit. I'paduk  QyHKIuu. iaemMeHTapHbIe TpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HaMeHblliee 3HaYeHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

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

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

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYECHHBIE
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHEWHBIN U SKCHOHEHIMAIBHBIA pOCT. Yncino e. @opmyia CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yuknuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Mertoa
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smeMeHTapHbiX  ¢GyHkiuil.  [IpousBogHass  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPHU PELICHWH 3a1ad U3 JIPYTux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypanpHbie u nensle yucna. [IpumMeHeHne npu3HAKOB JENMMOCTH LEJIbIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. Apudmernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®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
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJBI pEIICHUS TOKa3aTeIbHBIX U  JIOTApU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkiuid. ['eomerpuyeckue 00pa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN 9 HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxaenue  HauOoONbIIEro W HAUMEHBIIEro  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWJIY4dIEero pElIEHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuterpana no gopmyne Herotona-JleiiOnuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHHUS Pa3IUYHBIX CTPYKTYp, SBJICHHH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPa)KTaHCKON HUIEHTUYHOCTU, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMUUBOTO OYAYIIETo;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTeMAaTHUYeCKHe 3HAHUA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (GU3NYEeCcKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAapPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS peleHusl 3agad B o0JlacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEINIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OONINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCJIEN0BATEIbCKUII WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIIEI0BaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLIEHUBAThb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBJIATH A€(UUNTH UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXXaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEU, HAIEJICHHbIE HA TOUCK
pEelIeHNs, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEI0BAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOEr0 BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HUPPAIUOHATEHOE YHCIO0, MHOXKECTBA
pallMOHANIBHBIX U ICCTBUTENIbHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apU(PMETHUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS U YPABHEHUS-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 € UeNbIMA KO3((UIMEeHTaMi, KOPHH MHOTOWIECHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpenenauTess 2 X 2 Juisl BBIYMCICHUS €ro 3HAYeHUs,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBINA PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAXKECHHUI;

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



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAXKECHMI];

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpaduKoB QPyHKIINIA;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH ()YHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHW Kak (yHKUHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTeslbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKIMA Ui UCCIENOBAHMS IMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMH: OCIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIENOBATEIBHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka pyHKINK, aCHMIOTOTHI Tpaduka QpyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky QyHKIUY;

BBIYKCIIATh NTPOU3BOJAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXECTBO, OINEpaluud  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaT€MaTUYECKOrO0 OOBEKTA, 10KA3aTENBCTBO, PABHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydaromuiicss MHOJIYYUT CIEIYyIOIINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaJIU3a:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKH JEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CBOOOJHO ONEpPUPOBATH IMOHATUEM OCTaTKa MO MOAYJIO, 3alKChIBATH
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOW (hOpMe, BBIMOIHATh apU(PMETHUECKUE ONepaluu ¢ HUIMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, IIOKa3aTesbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

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

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS 1 CBOWCTB KOMIO3UITUU IBYX (hYHKIIHIA,

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOIIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHbIX (YHKIMHA UM 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 MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbie
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI
MHokecTBO NJEHCTBUTENBLHBIX YHCE.
Mmuorouiensl. Parmmonan € YpaBHE
HOTOMICHEL ValOHATLHEE YPABHCHIA 1 24 1 https:/resh.edu.ru/2ysclid=Ilq8ugsxnw275508854
HepaBeHCTBa. CI/ICTCMH JIMHCUHBIX
YpaBHEHUN
Oynkuuu u rpapuku. CreneHHas QyHKIHUS .
12 1 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
C LEJIBIM ITOKa3aTeaeM
A i N-oi .
pudmeTHHCCKHi Kopewb N-0if cTenerH 15 1 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
HpparnmonansHbie ypaBHEHUS
IToka3aTensHa . ITokazare e
KasaTenbHas pyHiims HASATCIIDHET 10 1 https://resh.edu.ru/?ysclid=l1g8ugsxnw275508854
ypaBHEHUS
Jlorapudmuueckas QyHKIUS. .
18 1 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
Jlorapudmuueckre ypaBHEeHUs
T
PHTOHOMCTPHHICCIHIE BHPAACHIL 1 22 1 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IPOIPECCHH 10 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
HenpepoiBuble pynkuuu. [IponzBoanas 20 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
[ToBTOpenue, 0000IIEHHE, CHCTEMATH3A .
P i HICHHE, CHOTEMATHAIA 5 2 https://resh.edu.ru/?ysclid=llg8ugsxnw275508854
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME



https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854

11 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JuaekTpoHHbIe (UU(pOBbHIE)
KoHnTpoJbHbie
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
141 i .
1 CCHeHOBaHiIe ymxuuii ¢ nomompIo 22 1 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
MPOU3BOJIHOU
2 ITepBooOpasHast 1 HHTETpaI 12 1 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
r 78
3 PAMHIKi TPHTOHOMETPINCCKITX YKLl 14 1 https://resh.edu.ru/?ysclid=llg8ugsxnw275508854
TpuronomeTpuyecKre HEpaBEHCTBA
" .
4 PPATHOHATILHBIC, HOKAIGTEILHAIC U 24 1 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
norapuMuUecKre HEpaBeHCTBA
5 KommiekcHbie uncna 10 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
6 Harypasnbnbie u 1iebie yucia 10 https://resh.edu.ru/?ysclid=llg8ugsxnw275508854
CucreMsbl pallioHaIbHBIX, UPPALMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1 https://resh.edu.ru/?ysclid=Ilqg8ugsxnw275508854
yYpaBHEHUU
8 3amaun ¢ mapaMeTpamu 16 1 https://resh.edu.ru/?ysclid=Ilg8ugsxnw275508854
IT 600
9 OBTOP CHHUC, ODODIIEHAE, CHCTEMATHIAIHA 16 2 https://resh.edu.ru/?ysclid=l1g8ugsxnw275508854
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME



https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO yacoB
Ne JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KoHTpoJibHbIE
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI
[[MHuOkecTBO, onepary Ha/l .
1 N 1 0 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
MHO>KECTBAMHU U UX CBOHUCTBA
2 Juarpammsbl Diinepa-Benna 1 0 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
[IpuMeHeHne TeopeTUKO-
3 MHOECTBEHHOTO arapara Jjisi peleHHs 1 0 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
3a1a4
Panunonannubie yncna. OOLIKHOBEHHEIE U
4 JECSTUYHBIE TPOOH, TTPOLICHTHI, 1 0 https://resh.edu.ru/?ysclid=11qg8ugsxnw275508854
OECKOHEYHBIE TTEPUOIUUECKHE IpodU
PanmonansHele unciaa. OOBIKHOBEHHBIE U
5) JECSITUUHBIE POOU, TPOLIEHTHI, 1 0 https://resh.edu.ru/?ysclid=IIqg8ugsxnw275508854
OECKOHEYHBIE TTEPUOIUUECKHE IpodU
IIpumMeHenne ApoOeii U MPOLIEHTOB IS .
6 p AP pont a 1 0 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
pelIeHUs IPUKIAIHBIX 3a71a4
IIpumenenne apoOeii U IPOIEHTOB I .
7 P AP pott a 1 0 https://resh.edu.ru/?ysclid=llg8ugsxnw275508854
pelIeHUs IPUKIATHBIX 3a7a4
erc e e unciia. Pammmonan e
8 JleHCTBHTC L HEIE HHCN HHOHATBHET 1 0 https://resh.edu.ru/?ysclid=llg8ugsxnw275508854
Y MppaIMOHATILHBIE YnCTIa
ApubmeTnyeckue orepamnun ¢
9 pv ¢ patl 1 0 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
JACUCTBUTCIIbHBIMU YU CJIaMHA
Monyns TeHCTBUTEIILHOTO YHCIIa U €T0 .
10 CBO;ZTB;I 1 0 https://resh.edu.ru/?ysclid=11g8ugsxnw275508854



https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854
https://resh.edu.ru/?ysclid=llq8uqsxnw275508854

11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BhIYUCICHUN

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854

12

OCHOBHBIE MCTOJbI pCHICHUS LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854

13

14

15

OCHOBHBIE METO/Ibl PELLICHHS LIENbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METObI PELICHUS LENbIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlemerne MHOTOYJICHA HA MHOT'OWICH C
ocratkoM. Teopema besy

https://resh.edu.ru/?ysclid=11g8ugsxnw275508854

https://resh.edu.ru/?ysclid=11g8ugsxnw275508854

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854

16

MHorousneHs! ¢ HeJIbIMHA
koa¢pdunuentamu. Teopema Buera

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

https://resh.edu.ru/?ysclid=11g8ugsxnw275508854

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854

19

Martpuna cucTemMbl JIMHEWHBIX
ypaBHeHUH. OnpenenuTens MaTpHUIIbI
2x2, ero reoMeTpU4eCKUi CMBICIT U
CBOMCTBA; BBIYUCIICHUE €70 3HAYEHUS

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854

20

21

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

[Ipumenenue onpenenurens s

peLICHUs CUCTEMBI JINHEWHBIX YPaBHEHUN

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854
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22

Perrenue npukiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUM

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854

23

24

25

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Kontponbnas padota: "PanronansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3aJaHUST (PYHKIIHH.
B3aumno oOpaTHble GyHKITHH.
Kommnosurus ¢yHkimit

https://resh.edu.ru/?ysclid=11g8ugsxnw275508854

https://resh.edu.ru/?ysclid=11g8ugsxnw275508854

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854

26

I'padux GpyHKINU. DIEeMEHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854

27

28

29

OO6nacTh ornpeneaeHusl © MHOXKECTBO
3HaueHnit pynknuu. Hynu Qyskmmm.
[IpomexkyTKH 3HAK MOCTOSTHCTBA

YéETHble ¥ HeYETHBIE (PYHKIIHH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITMH

MakcumMyMbl U MUHUMYMBI ()YHKIIUH.
HauOonpIiee 1 HauMeHblllee 3HaYCHNE
(YHKITUN Ha IPOMEKYTKE

https://resh.edu.ru/?ysclid=11g8ugsxnw275508854

https://resh.edu.ru/?ysclid=11g8ugsxnw275508854

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854

30

Jluneiinas, KBaapaTuyHas U JpoOHO-
TuHeHas pyHKIUN

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854

31

32

DneMeHTapHOEe UCCIIEJOBaHNE U
MoCTpoeHue rpaduKoB ATUX QYHKIUN

DneMeHTapHOe HCCieI0OBaHne U
MOCTpOeHHE TpauKOB ITUX QYHKIUN

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854

https://resh.edu.ru/?ysclid=11g8ugsxnw275508854

33

CreneHsb C LIEJIBIM ITOKa3aTeneM. buaom

https://resh.edu.ru/?ysclid=llg8ugsxnw275508854
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HrroTtona

CreneHsb C LIEJIBIM ITOKa3aTeiaeM. buaom

34 https://resh.edu.ru/?ysclid=11q8ugsxnw275508854
HrroTona
CrenennHas GyHKIHS C HATYPAJTBbHBIM U
35 eabIM nokaszareneM. E€ cBoiicTBa u https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
rpaduk
KonTponbnas padora: "Crenennas .
36 . \ https://resh.edu.ru/?ysclid=1Ig8ugsxnw275508854
¢bynkus. E€ cBoiicTBa u rpaduk
Apudmerndyeckuii KOpEHb HATYpalIbHOM .
37 puc . p P https://resh.edu.ru/?ysclid=llg8ugsxnw275508854
CTETICHU U €TI0 CBOMCTBA
Apudmerndeckuii KOpeHb HaTypaabHOMI .
38 pud . p P https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
CTEICHH U €r0 CBOMCTBA
[IpeoOpa3oBaHKs YHCIOBBIX BRIPAKCHHH, .
39 peoop P https://resh.edu.ru/?ysclid=11g8ugsxnw275508854
coJiepKalluX CTENeHU U KOPHU
IIpeoOpa3oBa clio AKCHHI,
40 PEOOPASOBAHHA AMCIOBBIX BHPDRCHIL https://resh.edu.ru/
coJiepKalluX CTENeHU U KOPHU
[IpeoGpa3oBaHuUs YHUCIOBBIX BEIPAXKCHUH,
41 peoop p https://resh.edu.ru/
coJiepKalluX CTENEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
42 METO/BbI PEMICHHS UPPALMOHAIBHBIX https://resh.edu.ru/
ypaBHEHUH
Uppanmonanbusie ypaBHeHUSI. OCHOBHBIC
43 METO/IbI PEIIEHUS UPPALMOHAIBHBIX https://resh.edu.ru/
YpaBHEHUI
Uppanmonanbubie ypaBHeHUsI. OCHOBHBIE
44 METO/IbI PEIICHUS UPPALMOHAIBHBIX https://resh.edu.ru/
ypaBHEHUU
45 PaBHOCHIIBHBIE IIEPEXOBI B PELICHUN https://resh.edu.ru/
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HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHEIC NEPEXoabl B pCHICHUHA

46 N https://resh.edu.ru/
UPPaIlMOHATILHBIX YPaBHEHUI
PaBHOCHIIBHBIE TIEpEXObI B PELICHUH

47 pexol E) https://resh.edu.ru/
UppalMOHATIBHBIX YpaBHEHUI
PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT

48 pexol 13 https://resh.edu.ru/
UPPaIMOHATILHBIX YPaBHECHUI
CoiicTBa 1 rpaduK KOpHS N-O CTENeHH

49 KaK QYHKIIMH OOpaTHOW CTETICHH C https://resh.edu.ru/
HaTypaJIbHBIM TTOKa3aTelieM
CoiicTBa 1 rpaduK KOpHS N-Oi CTEeHH

50 Kak (yHKIIMH OOpaTHO CTENICHH C https://resh.edu.ru/
HATypaJIbHBIM MOKa3aTeleM
Kontponbnas padota: "CsoiicTBa u

51 rpaduK KOpHS N-Oi CTENEHH. https://resh.edu.ru/
WppanmonansHble ypaBHeHNA"
Crenens ¢ palliOHATBHBIM MMOKa3aTeIeM

52 . . pall https://resh.edu.ru/
1 e€ CBOMCTBa
CreneHs ¢ paluoOHaIbHBIM MTOKA3aTeIeM

53 . . patt https://resh.edu.ru/
1 e€ CBOMCTBa
CreneHsb C paluoOHaIbHBIM MTOKA3aTeIeM

54 “ieth © P https://resh.edu.ru/
1 e€ CBOMCTBa
[TokazarenbHas K1, €€ CBOICTBA U

55 Pymicuns, https://resh.edu.ru/
rpaduk
Hcnons3oBanue rpaduka QyHKIIUU IS

56 . https://resh.edu.ru/
pelieHus ypaBHEHU N
Hcnonb3oBanue rpaguka KUY IS

o7 pacpuka ynicunit 4 https://resh.edu.ru/

peLIeHusl ypaBHECHUI
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[TokazaTenbHbie ypaBHeHUA. OCHOBHBIE

58 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1 0 https://resh.edu.ru/
YpaBHEHUU
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC

59 METO/bl PEIICHHS TTOKA3aTEeIbHBIX 1 0 https://resh.edu.ru/
YpaBHEHUU
[Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/IbI PEIICHUS TTOKA3aTeTbHBIX 1 0 https://resh.edu.ru/
YpPaBHEHUU

61 Kontponbnas padota: "[lokazarenbHas 1 1 https://resh.edu.ru/
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm gucna. CoiicTa iorapupma 1 0 https://resh.edu.ru/

63 Jlorapudm uucna. CpoiicTBa orapugpma 1 0 https://resh.edu.ru/

64 Jlorapudm uucna. CpoiicTBa norapupma 1 0 https://resh.edu.ru/

65 JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI 1 0 https://resh.edu.ru/

66 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1 0 https://resh.edu.ru/
n .

67 PEOOpasOBAHHE BIPRKCHHIA, 1 0 https://resh.edu.ru/
coJieprKaliux Jorapudmol
I .

68 PCOOpA3OBANNC BIPWKCHHIL, 1 0 https://resh.edu.ru/
COJIepKALIHX JIOTapU(PMBI
[Tpeo6 7

69 PEODPAIOBAIHE BhpaKCHIH, 1 0 https://resh.edu.ru/
COZIepKALIHX JIOTapU(MBI
1 o

70 orapudmuueckas GyHKUuUs, €€ CBONCTBA 1 0 https://resh.edu.ru/
u rpaduk

71 Jlorapudpmuueckas pyHkuus, €€ CBOWCTBa 1 0 https://resh.edu.ru/
U rpadux
"

72 CHOAL30BARNC rPadHKa PyHKLHH 11 1 0 https://resh.edu.ru/

pelIeHNs] ypaBHEHUI
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Hcnonb3oBanue rpaduka GyHKIMM 115

73 . https://resh.edu.ru/
pelieHusl ypaBHCHU I
Jlorapudmuueckue ypaBHEHUSI.

74 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/
norapu(MUYECKUX ypaBHEHUI
Jlorapupmuueckue ypaBHEHHS.

75 OCHOBHBIE METO/BI PEUICHUS https://resh.edu.ru/
JorapuMUIECKUX ypaBHEHUI
Jlorapudmuueckue ypaBHEHUS.

76 OCHOBHBIE METO/BI PEIICHUS https://resh.edu.ru/
Jorapu()MUUECKUX ypaBHEHUI
PaBHOCHIILHBIE TIEPEXOLI B PELICHUN

77 PEXOARL B pe https://resh.edu.ru/
norapu()MUYECKUX ypaBHEHUI
PaBHOCHIILHBIE TIEPEXOLI B PELICHUN

78 pexor pv https://resh.edu.ru/
JoTapu(PMUYECKUX YpaBHEHUM
KonTponpHas pabora:

79 "Jlorapudmuyeckast QyHKIUS. https://resh.edu.ru/
Jlorapudmuueckue ypaBHeHUs"
Cunyc, KOCHHYC, TAHT'€HC U KOTAaHT'€HC

80 4 Y https://resh.edu.ru/
YHCIIOBOTO apryMeHTa
Cunyc, KOCHHYC, TAHT€HC M KOTAHTEHC

81 Y M https://resh.edu.ru/
YHCIIOBOTO apryMEHTa
ApKCcHHYC, apKKOCHHYC H apKTaHT'€HC

82 p Y6 ap Y p https://resh.edu.ru/
YHCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCUHYC U apKTaHTEHC

83 p ye. ap Y P https://resh.edu.ru/
YHCIIOBOTO apryMeHTa
TpuronoMmerpuyeckast OKPy»KHOCTb

84 P p by ’ https://resh.edu.ru/

orpezieNieHue TPUTOHOMETPUUECKHIX
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(GYHKIMN 9UCIOBOTO apryMEHTa

Tpuronomerpuyeckasi OKpy>XKHOCTb,

85 ONPEACIICHUE TPUTOHOMETPUUECKHUX https://resh.edu.ru/
(YHKIIUH 9MCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUUECKUE

86 R R https://resh.edu.ru/
hopmyIbI
OCHOBHBIG UTOHOMCTPHUUCCKHUC

87 P P https://resh.edu.ru/
bopMyIibI
OcHo € OHOME eCKHe

88 HOBHBIC TPHTOHOMETPHHCCKH https://resh.edu.ru/
(hopMyITBI
OCHOBHBIE TPUTOHOMETPUUECKUE

89 p p https://resh.edu.ru/
bopMyIibL
IIpeoOpazoBanue TPUTOHOMETPUUECKUX

90 beodp . P p https://resh.edu.ru/
BI)Ipa)KeHI/II/I
IIpeoOpasoBanue OHOME ec

91 peobp VB HHC TPUTOHOMETPHHCCKHX https://resh.edu.ru/
BI)Ipa)KeHI/II/I
IIpeoOpasoBanue TPUTOHOMETPHUUECKUX

92 beodp N p p https://resh.edu.ru/
BBIpOKCHU I
IIpeoOpa3zoBaHre TPUTOHOMETPUUYECKUX

93 beodp . R p https://resh.edu.ru/
BI)Ipa)KCHI/II/I
P

94 clrenne TpHFOHOMeTqueCKHX https://resh.edu.ru/
yYpaBHEHUU
P

95 elIeHne TpI/II‘OHOMeTpI/I‘-IeCKI/IX httos://resh.edu.ru/
ypaBHCHUI
PGIHCHI/IGT HNTOHOMECTPHUUYCCKHUX

96 Vp p https://resh.edu.ru/
YpaBHCHHIA
Pemrenue OHOME €CK

97 HHICHHIE TPHTOHOMETPHHCCIHX https://resh.edu.ru/

YpaBHEHUU
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Pemenne TpuroHOMeTpU4ECKUX

98 . https://resh.edu.ru/
ypaBHEHUM
Perrenne TpUroHOMETPHUECKHAX

99 vp P https://resh.edu.ru/
YpaBHCHHIA
Perienue TpUroHOMETPUYECKHUX

100 up p https://resh.edu.ru/
ypaBHEHUM
KonTponbnas pabora:

101 "TpuroHoMeTprUYECKUE BHIPAKCHUS U https://resh.edu.ru/
TPUTOHOMETPUYECKHE ypaBHEeHUA"
ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus

102 Mocae0BaTeIbHOCTEN. MeTo https://resh.edu.ru/
MaTEeMaTHYECKON MHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIC

103 nocjenoBaTenbHOCTH. MicTopus aHanm3a https://resh.edu.ru/
OECKOHEUHO MaJIbIX

104 Apudmernueckas nporpeccust https://resh.edu.ru/

105 I'eomeTpryeckas mporpeccus https://resh.edu.ru/
Beckoneuno yObIBaroIas

106 Y B https://resh.edu.ru/
r€OMETpPUYECKas MPOTrpeccus
CymMMa OeCKOHEUYHO YOBIBaromiei

107 ™ . M IH https://resh.edu.ru/
F€OMETPUUYECKON TPOTPECCUU
JIMHENHBIN 1 SKCITOHEHITHAIIBHBINA POCT.

108 B P https://resh.edu.ru/
Yucno e. DopMyrna CIOKHBIX TPOIEHTOB
JInHEeNHBIN M SKCIIOHEHIINAJIbHBIN POCT.

109 H P https://resh.edu.ru/
Yucno e. Dopmyra CIOKHBIX TPOIEHTOB
Hcnonb3oBanue nmporpeccuu AJist

110 peLIeHUs PealIbHBIX 3aa4 IIPUKIIAJHOIO https://resh.edu.ru/

XapakTepa
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Konrponsnas pabora:

111 " " https://resh.edu.ru/
[TocnenoBaTenbHOCTH U IPOTPECCUN

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA https://resh.edu.ru/
T LA

113 OuKa pi13pLIBa CHUMIITOTHI TPaUKOB https://resh.edu.ru/
byHKIMHA
CBoiicTBa KLU HEIpe a

114 BOHCTEA (YHKIMIL HEMPEPBIBHbIX H https://resh.edu.ru/
OTpe3Ke
Coii .

115 BOICTBa (PYHKIIMI HENPEPHIBHBIX HA httos://resh.edu.ru/
OTpe3Ke
M

116 CTOM MHTCPBATOB JUT PEHICHHA https://resh.edu.ru/
HEPaBCHCTB
Meto epBaJIo elie

117 TOM MHTCEPBATIOB JTIA PEIICHIA https:/resh.edu.ru/
HEPABCHCTB
Me

118 TO/L MHTEPBAIOB JUTA PEIICHHA https://resh.edu.ru/
HEPABCHCTB
I o

119 pI/IMerHI/Ie CBOMCTB HEMPEPHIBHBIX https://resh.edu.ru/
GyHKIUH 1715 peleHus 3a1a4
IIpumenenue cBoiic ernpe

120 P HUHH BOHCTS HETIPEPBIBHDIX https://resh.edu.ru/
GyHKIUH 1715 petieHus 3a1a4

121 [lepBas u BTOpast NpoU3BOIHbIE PYHKIIUU https://resh.edu.ru/
Ornpenenenne, reOMETPUICCKUNA CMBIC

122 Pest N P 11 CMpICI https://resh.edu.ru/
MIPOU3BOTHOM
Omnpenenenue 3UYECKUHA CMBIC

123 fpeaet HHV’ (pusmraeciuit cupiCH https://resh.edu.ru/
MTPOU3BOTHOM
VYpaBHEHHUE KacaTeIbHOU K T

124 p paguxy https://resh.edu.ru/
GbyHKITII
VYpaBHeHHE KacaTeIbHOU K Tpaduk

125 P rpaguxy https://resh.edu.ru/

byHKIIT
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126 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKIUI 0 https://resh.edu.ru/

127 [Ipou3BoHbIC 37IeMEHTAPHBIX (DYHKITHI 0 https://resh.edu.ru/
I1

128 POTSBOAHA CyNMBL HpOHSBeﬂteHﬂ’ 1 0 https://resh.edu.ru/
YaCTHOTO ¥ KOMITO3UIIMU (YyHKIIUN
I1

129 POTSBOAHA CyNMBL HpomBeﬂei{m’ 1 0 https://resh.edu.ru/
YAaCTHOTO U KOMIO3UIMH (HYHKIUI

130 Hlpomspoxiast cymMeL, np0H3BezLteH;1, 1 0 https://resh.edu.ru/
YaCTHOTO U KOMITO3UIMU ()yHKIIUH

131 Kontponbnas padota: "[IponsBoanas” 1 1 https://resh.edu.ru/
I1 600

132 OBTOPEIIHE, 090 mervIe," " 1 0 https://resh.edu.ru/
cHCTeMaTH3alus 3HaHWii: "Y paBHEHUS
I1 000

133 OBTOPEEHS, O8O meHI:Ie’” Y 1 0 https://resh.edu.ru/
cHcTeMaTH3auus 3HaHui: "OyHKIIH

134 Hrorosas koHTpobHAs paboTa 1 1 https://resh.edu.ru/

135 HToroBast KOHTpoJIbHASA paboTa https://resh.edu.ru/
1 600

136 OBTOPEHHUE, 000 IIIGHI:IG, 1 0 https://resh.edu.ru/
CHCTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB 10 136 10

[NPOTPAMME
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11 KJIACC

Ne i/

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U OKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

HCCICOOBAHUIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTB
H DKCTPCMYMBI

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
UCCIEeI0BaHUI0 (QYHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCIEeI0BaHUI0 (QYHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
Hccaea0BaHui0 (DYHKIIMI HAa MOHOTOHHOCTD
U SKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIeI0BaHMI0 (yHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GyHKINMU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxaenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPBHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIETO 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

13

[Ipumenenne npou3BOTHOM ISt
HaxO0’KJICHUSI HAWJTYYIIETO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a49ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO (GOPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1laHHOTro (OpMYIIOH HITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunus GyHkimit

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHble 3NeMEHTapHBIX (QYHKIUH.
[TpaBuia HaX0XJIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPAZHBIX

26 NHurerpai. I'eoMeTpU4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro HHTerpaa mo
dbopmyne Hetotona-Jleitoauia

28 Brruncnenue onpeiei€HHOro HHTErpasa mo
dhopmyne HeroTona-Jleitonuma

29 IIpumeHeHne nHTErpana s HaxoXKIACHUS
IO IeH TIIIOCKUX PUTyp

30 IIpumeHeHne nHTErpana s HaxoXKIACHUS
00BbEMOB Ir€OMETPUYECKUX TeT

31 [Tpumeps pemenuit auddepeHImarIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHraIbHbIX

32 .
ypaBHEHHI
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan’

35 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHU C TOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprUYeCKUX
HEPABCHCTB

47 Pemenue TpuroHoMeTpuuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

> UppaloHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaATbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloHaAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PETLICHUS
UppaloHaIbHbIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHNUS
MppaIMOHAIIEHBIX YPaBHEHHH
62 I'paduueckue MeTo bl peLIeHus
UppalMoOHAIbHBIX YPAaBHEHHH
63 I'paduueckue METOIbI pEeLICHNUS
ITOKA3aTENbHBIX YPABHEHUI
64 I'paduueckue METOIBI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLeHus
JorapupMHUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peIICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUH
I'papuueckue MeTo bl peLIeHus
69 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX

YpaBHEHUH




70

I'padmueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparmoHaibHbIe,
MoKa3aTeIbHbIE U JJoTapu(Mudeckue
HepaBeHCTBa"

KomriekcHeie unicna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUEcKasi (pOPMBI 3amucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[HHaTHOﬁ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIIJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILIEKCHOT'O YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u emnble uncia

85 [IpumeHeHne MPU3HAKOB AETUMOCTHU ENbIX
qucen

86 [TpuMeHeHne TPU3HAKOB IETMMOCTH IEITBIX
qucen

87 [TpuMeHeHne TPU3HAKOB IETMMOCTH IEITBIX
gucen: HOJl m HOK

88 [TpuMeHeHne TPU3HAKOB IETUMOCTH LIENBIX
yucen: HOJl u HOK

89 [TpumMeHeHre TPU3HAKOB IETMMOCTH TIEITBIX
YHCeN: OCTaTKU MO0 MOYJIIO

90 [TpumMeHeHne TPU3HAKOB JIETMMOCTH TIEITBIX
YHCell: OCTaTKU 110 MOAYIIIO
[TpuMeHeHne TPU3HAKOB IETMMOCTH LIETBIX

91 qucen: anroput™ EBkina uist pereHus
3aJa4 B IIEeJIbIX YUCax

92 KonrtponbHas pabdora: "Teopus memnbix
gucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHH.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIEICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUI

OcCHOBHEBIE MCTOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHATbHBIX
ypaBHEHUU

97 OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKynHOCTGﬁ IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

08 OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHECHUN

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIOrapu(PMUUECKUX
ypaBHEHUH

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U

100 COBOKYTIHOCTEH JIorapu(pMU4IeCKUX
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIEHUIO
MaTeMaTHUYeCKUX 3a7ad U 3a7a4 u3

101 pa3IMyYHbIX 00JacTel HayKH U peaslbHON
KU3HU, UHTEPIPETALUS [TOJTYyYEHHBIX
pE3yJIbTaTOB

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYECKUX 3a]1a4d U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yJbTaToB

[IpumeHeHne HepaBeHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3

103




pa3nuyHbIX 0071acTeil HAYKH U peabHOM
YKU3HU, MTHTEPIPETALUs OJTyYCHHBIX
pE3yJIbTaTOB

KonTpomnpnas padora: "CucreMbl
palluOHAJIBHBIX, UPpPAlMOHAIIbHBIX

104
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUI"

105 PannoHnasibHble ypaBHEHUS ¢ TapaMeTpamu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpamMu

108 HppaunoHaibHble ypaBHEHUS, HEPABEHCTBA
C rapamMeTpamMu

109 HppanmroHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHeHUS,
HEPaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C
napameTpamu

116 TpuroHomeTpuveckue CHCTEMBI C
napameTpamu

117 [TocTpoenue u ucciaeaoBaHme




MaTeMaTUYeCKUX MOJIENICH peaabHbIX
CUTYallUi C IOMOIIbIO YPAaBHEHUH C
napameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOI[GJIefI PCAJIbHBIX

118 CUTYAalUil C IIOMOLIBIO CUCTEM YPABHEHUH C
napameTpamu
[TocTpoeHue u uccnenoBaHue

119 MaTeMaTHYECKUX MOJIEIEeH peabHbIX
CUTYAalMi C IOMOLIBIO CUCTEM YPABHEHUH C
napameTpamu

120 KonTponbnas pabora: "3amnauu ¢
napamerpamu”

121 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHui: "YpaBHeHus"
[ToBTOpeHme, 06001IeHNE, CUCTEMaTH3AIUS

123 3HaHui: "YpaBHeHus. Cuctemsl
ypaBHeHUH"

124 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHui: "HepaBeHcrna"

125 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT
3HaHui: "HepaBeHncrna"

126 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuil: "HepaBencrsa"

127 [ToBTOpeHME, 06001IIeHNE, CUCTEMAaTH3aIlUs

3HaHui: "[IponsBoaHas u e€ npumeHeHue"




[ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3 AU

128 - . " 1
3HaHuit: "[IponsBoaHas u e€ MpuMeHEeHHE
129 [ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHui: "l[IponsBoanas u e€ npumeHeHue"
130 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1
3HaHuii: "MHTerpan u ero npuMeneHue"
131 [ToBTOpeHME, 00001IIEHNE, CHCTEMATH3AIUS 1
3HaHui: "Oynkun"
132 [ToBTOpeHME, 0600IIEHNE, CHCTEMATH3 AU 1
3HaHuit: "Oyakun"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1
3HaHui: "Oynkun"
134 HToroBast KOHTpOJIbHAS paboTa 1 1
135 HToroBast KOHTpoJIbHAS paboTa
136 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10













