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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyiupyeT cBoOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCH/ICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYeCKOro aHali3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBILIUICHHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAKOMATCA C  NpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHoCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadyajlaM MaTeMaTH4YeCKOTro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKne TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEP)KATEIbHO-METOINYECKUE JIMHUU H3YYaroTCsl Ha MPOTSDKEHUM JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U paszzienaMu. J(aHHBIHA
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommuecs OBIaAEBAlOT BcE Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIeJb peajbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKOW 3aauu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyYecKkue 3aJaud M ONepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHUIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
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
pe3ynbTaTe OOydYarouIMecss OBJAJACBAIOT PA3JIMYHBIMU METOJAMHU  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIHMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKECHHUM, a TAaKXE BBIPAKEHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuil, pabOTBl C  CHUMBOJBHBIMH  (OopMaMHu,  IpPEICTaABICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMU JJIsl pelIeHus 3aad U3 APYIuX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckol u cioBecHo. Ero muzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaTeMaTHYECKHX, TaK M NPHUKJIAJHBIX 3a/]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaep)kareiibHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMYECKHX, 3aJladaxX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTH4ECKOTO
aHalln3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMaTbHO-JIOTMYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONUXCS pe3yibTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTUS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONINN BCE pa3feibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 ISl BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, TTOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIeMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Aapodu. [lpumeHenue apoOedt U MPOLEHTOB JIs
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHUCNa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, COIEPKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcHOBHBIE METOJIbI peLICHMS
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUilbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHI] U OTIPEIEITUTEIICH.

[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.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3amgaHus (QyHknuu. B3auMHO o00patHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypaldbHBIM U LENbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

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

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepeiBHble (GYHKIIMM W HUX CBOMCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIsl PEIIeHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PelieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxokaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[TpumeHeHrne MHTErpaja s HAXOXKICHHS IUIOAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0liecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (Gu3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
pasnuyHbiM  cPepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOM KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIINIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIIEHHS W BBIBOJBI 1O pPE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIINK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABIATL €€ B pa3luyHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHHSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YIBTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUSI 3a/1a4d, BEIOUpPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUST PE3YJIbTaTOB JIESITEIIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPraHHU3aIlMI0 COBMECTHOW PabOThI, pacmpeneisth
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBI» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIbHOE YMCIO, OECKOHEYHas
nepuoanyueckas JApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATh MOHATUSAMU: APKCHUHYC, APKKOCHUHYC W aPKTAHTEHC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3jIM4YHbIE METOAbl PEIICHHS palUOHANIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 NI BBIYHCICHHS €r0 3HAYCHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [JIsi TNpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMNEpUPOBATh MOHATHUSAMU: HppaIOHATbHBIC, MOKAa3aTelIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3a/Jadyd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE IPeo0pa3oBaHus rpauKoB PyHKIUT;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeneHW Kak (PyHKIMM OOpaTHOM CTEneHu ¢
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HCIOJIb30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBAIOIIAsl T€OMETPUYECKAsl IPOTrPECCHs], TMHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMU: TIOCTIEA0BATEIBHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI Tpaduka QyHKIINH;

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

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO M KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJIHO OMNEpUPOBaTh TMOHATUSMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

CBOOOMHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMAYNIO, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOM (hopMe, BBINOJIHATh apu(PMETHUECKHUE ONEepaly ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU PpEIIEHUH 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, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jgorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI IO YCIOBHUIO 3a1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU ABYX (DYHKITHIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAJIM3A:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmysne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL. fg@edu.ru
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 fg@edu.ru
L[eJIBIM TIOKa3aTesieM
3 ApudmeTrndeckuii KOpeHb N-0i CTETICHH. 15 1 fg@edu.ru
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1 fg@edu.ru
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1 fg@edu.ru
Jlorapudmudeckue ypaBHeHUS
6 TpuronomeTprudeckue BoIpaKeHUs U 29 1 fg@edu.ru
ypaBHEHUs
7 [TocnenoBarenbHOCTH U MPOTPECCUH 10 1 fg@edu.ru
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1 fg@edu.ru
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 ) fg@edu.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0



mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1 fg@edu.ru
MPOU3BOAHOMN
2 [TepBooOpasHas 1 HHTETpa 12 1 fg@edu.ru
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1 fg@edu.ru
TpuronomeTpuueckre HEpaBEeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1 fg@edu.ru
norapuMUUecKre HEPaBeHCTBA
5 KomriekcHsie yncna 10 1 fg@edu.ru
6 HarypanbHble u 1enble yncna 10 1 fg@edu.ru
Cucremsl palMOHAIbHBIX, HPPAMOHAIBHBIX fg@edu.ru
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3azauu ¢ mapaMmeTpamu 16 1 fg@edu.ru
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3 A 16 ) fg@edu.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoarmrie  Mpaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypest
1 MHOk€ecTBO, Onepaluy HaJl MHOKECTBAMHU 1 fg@edu.ru
U UX CBOICTBA
2 Juarpammsbl Diinepa-Benna 1 fg@edu.ru
3 [IpuMeHeHne TeOpPETUKO-MHOKECTBEHHOTO 1 fg@edu.ru
amnmapara JIJisl pelIeHHs 3a7a4
Panmonanshbie yncna. OOBIKHOBEHHBIC U fg@edu.ru
4 JeCATUYHbIE ApOOH, IPOLICHTEHI, 1
OCCKOHEYHBIC TIEPUOAMYSCKHE APOOH
Panmonansueie yncna. OOBIKHOBEHHBIE U fg@edu.ru
5 JeCATUYHbIE ApOOU, MPOLIEHTHI, 1
OecKOHEeUYHbIE IEPUOANYECKUE APOOH
6 [Ipumenenue apobeii u NPOLEHTOB IS 1 fg@edu.ru
pelieHus: NpUKIaaHbIX 3a7a4
7 [Ipumenenue apobeii u NPOLEHTOB IS 1 fg@edu.ru
perieHust MPUKJIaAHBIX 3a7a9
8 JleficTBUTENbHBIC YKCla. PaliioHaabHbIE 1 fg@edu.ru
HppalMOHAIIbHBIE YHCIIa
9 ApudmeTrrueckue ornepaum ¢ 1 fg@edu.ru
JEHCTBUTENbHBIMU YU CIIAMU
10 Moaynb IeMCTBUTENBHOTO YUCTIA U €T0 1 fg@edu.ru
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CBOMCTBA

[TpubmmxEHHBIC BRIYMCIICHHS, IPABHIIA fa@edu.ru
11 OKPYIJICHMS, IPUKUKA U OLICHKA

pe3yJibTaTta BEIYMCIEHUN

OCHOBHBIE METO/BI PEIICHHS LEIBIX U fg@edu.ru
12 TPOOHO-pallMOHATBHBIX YPABHCHHUH 1

HEPaBCHCTB

OCHOBHBIE METO/TbI pEIICHUS LEITbIX U fo@edu.ru
13 JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN 1

HEPaBCHCTB

OCHOBHBIE METO/IbI PEIICHUS LETBIX U fo@edu.ru
14 JPOOHO-PaLOHAIBHBIX YPAaBHEHUHN U

HEPaBCHCTB

MHoroueHsl OT OJTHON MEPEMEHHOMN. fo@edu.ru
15 Jlenenre MHOTO4JIEHA HA MHOTOUICH C

octaTtkoM. Teopema besy
16 MHorousneHsl ¢ HenbMi Kod(hGuiineHTamu. fo@edu.ru

Teopema Buera
17 Pemenue cucrem TMHENHBIX YpaBHEHU fg@edu.ru
18 Pemrenne cucreM TMHENHBIX YpaBHEHUN fg@edu.ru

Marpuna cucTeMsl JMHEWHBIX YPaBHEHUM. fg@edu.ru
19 Onpexnenurens MaTpUILBI 2X2, €r0

T€OMETPUUYECKHM CMBICT U CBOMCTBA;

BBIYMCJICHHE €0 3HAUCHHUS

Onpenenurens MaTPUIBI 2X2, €T0 fg@edu.ru
20 T€OMETPUUYECKHI CMBICIT U CBOICTBA;

BBIYHUCIICHHUEC €I'0 3HAYCHUA
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IIpuMeHeHue onpenenuTens A peleHus

fg@edu.ru

21 CUCTEMBI JINHEWHBIX YPaBHEHUU
99 Pemenue npuknaaHpix 3aa4 ¢ MOMOILIBIO fg@edu.ru
CUCTEMBI JINHEHHBIX ypaBHEHUN
93 Pemenue npukinaaHpix 3a7a4 ¢ MOMOILBIO fg@edu.ru
CUCTEMBI JINHEWHBIX YPaBHEHUI
KonTponbras pabora: "PannonansHbie fg@edu.ru
24 ypaBHEHUS U HepaBeHCTBa. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"
OyHKIWA, c1ocoObl 3a1aHus (QYHKIIHH. fg@edu.ru
25 B3anmnuo o6parubie ¢pynkmnn. Kommosurmst
byHKIUH
26 I'paduk pynkumuu. dnemMeHTapHbIC fg@edu.ru
npeoOpa3oBanus TpaguKoB QyHKIHNA
OO6nacTh ornpenesaeHus: © MHOXKECTBO fg@edu.ru
27 3HayeHui pyHkuuu. Hymu ¢pyHkuumu.
[TpoMexyTkH 3HAK OCTOSTHCTBA
YETHble U HEYETHBIE PYHKIIMHU. fg@edu.ru
28 [epuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH
MakcuMyMBbl U MUHUMYMBbI (DYHKIIMH. fg@edu.ru
29 HauGomnbIiee u HanMeHbIIee 3HAYCHHE
(GYHKIIMN Ha IPOMEKYTKE
30 Jluneitnasi, kBagpaTu4Has u ApoOHO- fg@edu.ru
TuHeHas pyHKIUN
31 DneMeHTapHOe HCCIIeIOBAHUE U fg@edu.ru

nocTpoeHue rpauKoB 3TUX QYHKIUN
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DneMeHTapHOE UCCIIeIOBAHUE U

fg@edu.ru

32 .
MOCTPOCHUE IPAPUKOB ITUX (YHKIIUNA

33 Crenens c 11e71bIM MIOKa3aTeneM. bunom fg@edu.ru
Herorona

34 Crenens C LenbIM NIOKa3zareneM. bunom fg@edu.ru
HeroTona

35 CrenenHast GyHKIUS C HATYPATBHBIM U fg@edu.ru
1enbIM nokazatenieM. E€ cBoiicTBa u rpadux

36 KonTponbhas padora: "Crenennas fg@edu.ru
¢ynkuus. E€ cBoiicTBa u rpapux”

37 ApudmeTrueckuii KOpeHb HaTypaIbHOU fg@edu.ru
CTEIIEHU U €ro CBOMCTBA

38 Apudmernaeckuit KOpeHb HATYPaTbHON fg@edu.ru
CTEIICHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM, fg@edu.ru
coJiepKaluX CTENEeHU U KOPHU

40 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH, fg@edu.ru
coJiepKalluX CTENEHU U KOPHU

41 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH, fg@edu.ru
coJiepKalluX CTENEeHU U KOPHU
Wppanmonanbusie ypaBHeHUs1. OCHOBHBIE fg@edu.ru

42 METO/Ibl PEIICHHS UPPAITMOHATBHBIX
YpaBHEHUI
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE fg@edu.ru

43 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH

44 Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE fg@edu.ru

MCTObI pCHICHUS UPPALUOHATIBHBIX
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YpaBHECHUI

45 PaBHOCUITbHBIEC TIEPEXO/IBI B PEILICHUN fg@edu.ru
HPPALMOHATIbHBIX YPaBHEHUN

16 PaBHOCUITbHBIEC TIEPEXO/IBI B PEILICHUN fg@edu.ru
HPPALMOHAIIBHBIX YPAaBHEHUN

47 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN fg@edu.ru
HUPpALMOHATIBHBIX YPaBHEHUM

48 PaBHOCHIIBHBIE IEPEXOBI B PELICHUT fg@edu.ru
HUPPAIMOHATIBHBIX YPaBHEHUN
CoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHH fg@edu.ru

49 Kak (QyHKIIMH 0OpaTHOI CTENEHH C
HaTypaJbHbIM IIOKa3aTelieM
CoiicTBa u rpaduk KOpHS N-0if CTeTIeHN fg@edu.ru

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM IIOKa3aTelieM
KonTponbnas padora: "CsoiicTBa u rpaduk fg@edu.ru

o1 KOpHs N-ou crenenu. MppanroHanbHbIe
ypaBHEHHUS"

59 CreneHsb ¢ pallMOHAIBHBIM MTOKAa3aTEIEM U fg@edu.ru
e€ CBOICTBA

53 CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTEIEM U fg@edu.ru
e€ CBOICTBA

54 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTENIEM U fg@edu.ru
€€ CBOICTBA

55 IToka3zarenbHast GyHKIMS, €€ CBOCTBA U fg@edu.ru
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMM 115 fg@edu.ru

pelIeHns] ypaBHEHUN
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Hcnonb3oBanue rpaduka GyHKIMN 115

fg@edu.ru

S7 .

peleHys ypaBHEHUH

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE fg@edu.ru
58 METO/Ibl PEIIECHNUS [T0KA3aTEIbHBIX

YpaBHEHUU

[TokazarenbHbie ypaBHEeHUsI. OCHOBHbIE fg@edu.ru
59 METO/IbI PEIICHHUs TOKa3aTeIbHbBIX

YpaBHEHUU

ITokazarenbHble ypaBHEeHUA. OCHOBHBIE fo@edu.ru
60 METO/IbI PeIIEHUs T0Ka3aTeIbHbIX

ypaBHEHUH
61 Kontponbnas padota: "[lokazarenpHas fg@edu.ru

¢ynkuus. [TokazarenbHble ypaBHeHUs"
62 Jlorapudwm uucna. CoiicTa Jorapugpma fo@edu.ru
63 Jlorapudm uucna. ColicTBa jJorapudpma fo@edu.ru
64 Jlorapudm uucna. ColicTBa jJorapudpma fo@edu.ru
65 JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI fo@edu.ru
66 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI fo@edu.ru
67 [Ipeobpa3oBaHue BbIpaKEHHH, COIEPIKALITIX fg@edu.ru

Jorapupmbl
68 [IpeoOpa3oBaHue BbIpaXeHH, CoIepIKalInX fg@edu.ru

Jorapu@msl
69 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX fg@edu.ru

sorapupmbl
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Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U

fg@edu.ru

70 rpaduk
7 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U fg@edu.ru
rpadux
79 Hcnons3oBanue rpaduka GyHKIUU A5 fo@edu.ru
pelIeHNs] ypaBHEHUM
73 Hcnonp3oBanue rpaduka GyHKIMM 115 fg@edu.ru
peleHys ypaBHEHUH
Jlorapudmuaeckue ypaBaeHnus. OCHOBHBIE fg@edu.ru
74 METOBI peIICHUs JIOTapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE fg@edu.ru
75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHnus. OCHOBHbIE fg@edu.ru
76 METOBI peIIeHus JIorapuPMUIECKUX
ypaBHEHUH
77 PaBHOCHIIBHBIE TEPEXOBI B PELLICHUN fg@edu.ru
JoTapu(PMUYECKUX YpaBHEHUM
78 PaBHOCHIIBHBIE IEPEXOBI B PELLICHUN fg@edu.ru
Jorapu(PMUYECKUX YpaBHEHUM
79 KontponbHas pabdora: "Jlorapudpmuueckas fg@edu.ru
¢ynkuus. Jlorapupmuueckue ypaBHenus"
80 Cunyc, KOCUHYC, TAHT€HC U KOTAHTE€HC fg@edu.ru
YHCIIOBOTO apryMeHTa
81 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC fg@edu.ru

YUCJIOBOTO apTyMEHTa
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ApKCcHHYC, apKKOCUHYC U apKTaHI€HC

fg@edu.ru

82
YHCIIOBOTO apryMeHTa
83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC fg@edu.ru
YKCJIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy HOCTb, fo@edu.ru
84 onpe/ieJICHUE TPUTOHOMETPUUECKHUX
(GyHKLMI 4UCIOBOrO apryMeHTa
Tpuronomerpuueckas OKpy HOCTb, fo@edu.ru
85 oIpeJieJIeHue TPUTOHOMETPUUYECKIX
(GyHKLIMI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI fo@edu.ru
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI fo@edu.ru
88 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI fo@edu.ru
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI fo@edu.ru
90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX fg@edu.ru
BBIPA)KCHU I
01 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX fg@edu.ru
BBIPAKECHUI
92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX fg@edu.ru
BBIPa)KCHU I
93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX fo@edu.ru
BBIPAKCHU I
94 Perienue TpUroHOMETPHUECKUX YpaBHEHUN fg@edu.ru
95 Pemrenne TpuroHOMETpHUECKUX YpaBHEHHUN fo@edu.ru
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fg@edu.ru

96 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN
97 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU fg@edu.ru
98 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM fg@edu.ru
99 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM fg@edu.ru
100 Perienue TpUroHOMETPHUECKUX YpaBHEHUN fg@edu.ru
KoHntposbHas pabora: fg@edu.ru
101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS fo@edu.ru
102 nocjieqoBareapHocTeil. MeTon
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE fg@edu.ru
103 nocienoBarenbHOCTH. McTopus ananuza
0ECKOHEUHO MaJIbIX
104 ApudmeTHuecKas Iporpeccus fg@edu.ru
105 I'eomeTprueckas nporpeccus fo@edu.ru
106 beckoHeuHo yObIBarolasi reoMeTpuyecKas fg@edu.ru
porpeccus
107 Cymma OeckoHEYHO yObIBaroIien fg@edu.ru
T€OMETPUYECKON ITPOTPECCUH
108 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT. fg@edu.ru
Hucno e. DopMyra CI0KHBIX MPOILEHTOB
109 JIMHENHBIN ¥ DKCIIOHEHIMAIIBHBIA POCT. fog@edu.ru

Yucio e. <1>opMyJ1a CJIO)KHBIX TPOUCHTOB
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Hcnonbs3oBanue nporpeccuu Jyisi pereHus

fg@edu.ru

110 peanbHbIX 3a]1a4 IPUKIIAJHOTO XapaKTepa

111 KonTponpHas padora: fg@edu.ru
"IlocnenoBarenbHOCTH U porpeccuu”

112 HenpepsiBHbIC (DYHKITMU ¥ UX CBOMCTBA fg@edu.ru

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB fg@edu.ru
byHKIMHA

114 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA fg@edu.ru
OTpe3Ke

115 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA fg@edu.ru
OTpe3Ke

116 Meroa UHTEPBAJIOB ISl pELICHUS fg@edu.ru
HEPaBEHCTB

117 Meroa UHTEPBAJIOB ISl pELICHUS fg@edu.ru
HEPaBEHCTB

118 Meroxa UHTEPBAIIOB I pELICHUS fg@edu.ru
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX fg@edu.ru
GbyHKIMI 17151 peleHus 3a1a9

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX fg@edu.ru
GbyHKIMI 17151 peleHus 3a1a9

121 [lepBast u BTOpas Npou3BOIHbIE PYHKIIUU fg@edu.ru

122 Onpenenenue, TeOMETPUUYECKUI CMBICIT fg@edu.ru
MIPOU3BOTHOM

123 Onpenenenve, GU3NYECKUN CMBICIT fo@edu.ru

MTPOU3BOIHOM
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124 VYpaBHeHHE KacaTeIbHOU K TpauKy 1 fg@edu.ru
byHKIHH

125 VYpaBHeHHE KacaTeIbHOU K TpauKy 1 fg@edu.ru
byHKIIUN

126 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI 1 fg@edu.ru

127 [Ipou3BoHbIC 35IeMEHTAPHBIX (PYHKITHI 1 fg@edu.ru

128 [Ipou3BoHast CymMMBl, IPOU3BENCHMS, 1 fg@edu.ru
YaCTHOTO ¥ KOMITO3UIMH (QYHKIIUN

129 [IpousBoHAs CyMMBI, TPOU3BEACHHUS, 1 fo@edu.ru
YaCTHOTO M KOMITO3ULIUU (DYHKITUI

130 [Ipou3BoaHast CymMMBl, IPOU3BENCHMS, 1 fg@edu.ru
YaCTHOTO M KOMITO3ULIUU (YHKITUI

131 Kontponbnas padota: "[IponsBoanas” 1 1 fg@edu.ru

132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1 fg@edu.ru
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 1 fg@edu.ru
3HaHui: "OyHkun"

134 WroroBas koHTpoJsibHas paboTa 1 1 fg@edu.ru

135 HToroBasi KOHTpOJIbHAS paboTa 1 1 fg@edu.ru

136 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1 fg@edu.ru
3HAHUU

OBUIEE KOJIMYECTBO YACOB I1O 136 10

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThbI padoThI pecypes:
[Ipumenenne npou3BOHON K fg@edu.ru
1 nccaeaoBaHuio pyHKIMN Ha 1
MOHOTOHHOCTb Y 3KCTPEMYMBI
[Ipumenenue npou3BOHON K fg@edu.ru
2 UCCIIEeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K fg@edu.ru
3 WCCJICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K fg@edu.ru
4 uccaea0BaHuio PyHKIMH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K fg@edu.ru
5 uccaea0BaHuio PyHKIN Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K fg@edu.ru
6 UCCleIOBaHUI0 (PYHKIMI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxxnenne HanGombIIero u fg@edu.ru
7 HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN 1
(GyHKIMU Ha OTpe3Ke
8 Haxoxxnenne HanOoIbIIIero u 1 fg@edu.ru
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HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

Haxoxgenne HanOoIbIIEr0 U fg@edu.ru
9 HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOU

(GYHKIIUM HAa OTPE3Ke

Haxosxaenre HanOoJIbIIEro U fo@edu.ru
10 HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON

(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoIbIIEro U fag@edu.ru
11 HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON

(GyHKIIMM Ha OTpe3Ke

Haxoxxnenne HanOoIbIIEro U fg@edu.ru
12 HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON

(GyHKIIMM Ha OTpe3Ke

[Ipumenenne nporu3BOIHOMN ISt fg@edu.ru
13 HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B

MPUKJIATHBIX 3a/1a4ax

[Ipumenenne nporu3BOIHOM IS fg@edu.ru
14 HAax0’KJICHHs] HAWJIYYILEro peuieHus B

MPUKIIATHBIX 3a/1a4ax

[Ipumenenne nporu3BOIHOM IS fg@edu.ru
15 ONpeIeTIeHUSI CKOPOCTU U YCKOPEHUS

mpolecca, 3a1aHHOT0 GOPMYIIOi UITH

rpaduxom

[Ipumenenre npou3BOIHOM JUIs fg@edu.ru
16 onpeeleHUs] CKOPOCTU U YCKOPEHUS

nporiecca, 3alaHHOTro (OpMYIION HITH
rpaduKom
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fg@edu.ru

17 Komnozunus GyHkimit

18 Komnozunust GyHKimit fg@edu.ru

19 Kommnosumus ¢hyHkmmit fg@edu.ru

20 FGOMeTpI/IquIEI/Ie 00pa3bl ypaBHEHHUH Ha fg@edu.ru
KOOPJIUHATHOMN IIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha fg@edu.ru
KOOPJIMHATHOMN TIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue fg@edu.ru
(GyHKIHUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHasi, OCHOBHOE CBOMCTBO fg@edu.ru
MepPBOOOPA3HBIX

24 [lepBooOpa3HbIe AIeMEHTAPHBIX ()YHKITHIA. fg@edu.ru
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

o5 IlepBooOpazHbie 1eMEHTAPHBIX (DYHKIHHA. fg@edu.ru
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKnid CMBICI fg@edu.ru
WHTErpana

97 Beruucnenue onpenenéHHoro HHTerpana fg@edu.ru
o ¢popmyse Hrrorona-Jleitoauia

28 Brruucnenue onpenenéHHOro HHTerpana fo@edu.ru
o gopmyne HeroTona-JleiiOnuma

29 [Tpumenenne nHTErpasia 11 HAXOXKICHUS fg@edu.ru
IoIaiel TUIOCKUX (PUTYP

30 [Tpumenenne nHTErpasia 11 HAXOXKICHUS fg@edu.ru

00BEMOB reOMETPUYECKHX TEJ
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[Tpumeps! pemennii qudQepeHIraIbHbIX

fg@edu.ru

31 .
ypaBHEHHH
32 [Tpumeps! pemennii qudQepeHraIbHbIX fg@edu.ru
YpaBHEHUU
MaremaTruueckoe MOACIMPOBAHUE fg@edu.ru
33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIHaTbHBIX YPaBHCHUM
Kontponbnas padota: "[lepBoobpazHas u fg@edu.ru
34 uHTerpan
35 Tpuronomerpuieckue GyHKIUH, UX fg@edu.ru
CBOWCTBA U TpapuKu
36 Tpuronomerpuyeckue GyHKINH, UX fg@edu.ru
CBOWCTBA U IrpauKu
37 Tpuronomerpuueckue GyHKIUH, UX fg@edu.ru
CBOMWCTBA U IrpapuKu
38 Tpuronomerpuyeckue GyHKINU, UX fg@edu.ru
CBOMCTBA U rpaduKu
39 Tpuronomerpudeckue GyHKIUH, UX fg@edu.ru
CBOWCTBA U TpapuKu
OT60p KOpHEIN TPUTOHOMETPHUUECKHUX fg@edu.ru
40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX fg@edu.ru
41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX fg@edu.ru
42 YpaBHEHUI C TOMOIIbIO

TPUTOHOMETPUYECKON OKPYKHOCTH
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OT60p KOpHEH TPUTOHOMETPHUIECKHUX

fg@edu.ru

43 YpaBHEHHUH C TTIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

44 Pemrenne TpuroHOMeTpU4ECKUX fg@edu.ru
HEPABEHCTB

45 Pemienue TpuroHoMeTpUYECKUX fg@edu.ru
HEPaBEHCTB

46 Pemienue TpuroHoMeTprUYECKUX fg@edu.ru
HEpPaBEHCTB

47 Pemrenne TpuroHoMeTpu4eCKuX fg@edu.ru
HEPABEHCTB
KonTponbnas pabora: "['paduxu fg@edu.ru

48 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pELICHUS fg@edu.ru
II0Ka3aTeIbHbIX HEPABEHCTB

50 OcCHOBHBIE METO/BI PELICHUS fg@edu.ru
MIOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOABI PEILIEHUS fg@edu.ru
MIOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOABI PELLIEHUS fg@edu.ru
II0Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS fg@edu.ru
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELLIEHUS fg@edu.ru
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS fg@edu.ru

JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB
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OcHoBHBIC MCTOJbI pCHICHUS

fg@edu.ru

%6 Jorapu(MUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/BI PELLIEHUS fg@edu.ru
HppaLMOHAIIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/bI PEUICHUS fg@edu.ru
MPPALMOHAJIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/BI PELLIEHUS fg@edu.ru
MPPALMOHAJIbHBIX HEPABEHCTB

60 OcCHOBHBIE METO/BI PELLICHUS fg@edu.ru
HppaLMOHAIIbHBIX HEPABEHCTB

61 I'paduueckne MeToabI PEIICHHUS fg@edu.ru
HMPPALMOHATIbHBIX YPaBHEHUN

62 I'padmyeckue MeToabI pemieHUs fg@edu.ru
UppalMOHATIbHBIX YpaBHEHUI

63 I'padmyeckue MeToabI pemieHUs fg@edu.ru
ITOKA3aTENIbHBIX YPABHEHUI

64 I'paduueckue MeTo bl peLeHus fg@edu.ru
II0Ka3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeToabI peIICHUS fg@edu.ru
JoTapu(PMUYECKUX YpaBHEHUM

66 I'paduueckue MeTo bl peLIeHus fg@edu.ru
Jorapu(MUIECKUX HEPABEHCTB

67 I'padmyeckue MeToabI perieHus fg@edu.ru
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckre MeToabI peIICHHS fg@edu.ru

68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX

ypaBHEHUH
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I'padmueckue MeToAbI perieHUs

fg@edu.ru

69 MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX
ypaBHEHUU
I'padmueckue MeToabI perieHUs fg@edu.ru
70 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB
I'paduueckne MeTOBI PEIICHHS fg@edu.ru
71 MOKa3aTeIbHBIX U JIOTapu(YMUIECKUX
HEPABEHCTB
Kontponbnas padota: "HpparnmoHaibHbie, fg@edu.ru
72 MOKa3aTeIbHBIC U JIOTapU(PMUUECKHEC
HepaBeHCTBA"
KomrmiekcHbie uncna. Anredpanyeckas u fg@edu.ru
73 TpUTOHOMETpUYECKast (POPMBI 3arucu
KOMIUJIEKCHOT'O YHUCIIa
KommiekcHele uncna. AnreOpandeckas u fg@edu.ru
74 TPUTOHOMETpHUEcKast (popMbI 3arucu
KOMIIJIEKCHOTO YHUCIIa
75 Apudmernueckue oneparuu ¢ fg@edu.ru
KOMIUIEKCHBIMU YHCIIaMU
76 ApudmeTrueckue omneparum ¢ fg@edu.ru
KOMIUIEKCHBIMU YHCIIaMHU
77 N3o0pakeHne KOMIUJIEKCHBIX YnCeN Ha fg@edu.ru
KOOPJAMHATHOM TIOCKOCTH
78 N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha fg@edu.ru
KOOPJMHATHOM TIOCKOCTH
79 ®opmyna Myaspa. Kopau n-oii ctenenu us3 fg@edu.ru

KOMIIJICKCHOT'O YHCJia



mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru

®opmyna Myaspa. Kopau N-o#1 cteneHu u3

fg@edu.ru

80 KOMILJIEKCHOTO YHUCIIa
[IprumeHeHre KOMIUIEKCHBIX YU CEN IS fg@edu.ru

81 pemeHust GU3NYECKUX ¥ reOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie fg@edu.ru
yucna"

83 HatypanbHble u 1iesbie uncna fg@edu.ru

84 Harypanbnblie u niensie yucia fg@edu.ru

85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH fo@edu.ru
LETTBIX YUCEI

86 [IpumeHeHne MpU3HAKOB AETUMOCTH fo@edu.ru
LEJbIX YUCEeIl

87 [IpuMeHeHne NpU3HAKOB AEIUMOCTH fg@edu.ru
nensix yucen: HOJl u HOK

88 [IpuMeHeHne NpU3HAKOB AETUMOCTH fo@edu.ru
nenbix yucen: HOJl u HOK

89 [IpuMeHeHne NpU3HAKOB AETUMOCTH fo@edu.ru
LEJIBIX YMCEJI: OCTATKH 110 MOIYJIIO

90 [IpuMeHeHne NpU3HAKOB AECIUMOCTH fg@edu.ru
LEJTBIX YMCEJI: OCTATKH 110 MOJIYITIO
[IpumeneHne npu3HAKOB AETUMOCTH fg@edu.ru

91 LETBIX Yucel: anroput™ EBkimna st
perieHus 3a/1a4 B IENbIX YHCIIax

92 Kontponbnas pabdora: "Teopus 1emnbix fg@edu.ru

gucen"
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Cucrema ¥ COBOKYITHOCTh YpaBHEHUI.

fg@edu.ru

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-

CIIEACTBUSA

Cucrema 1 COBOKYITHOCTh ypaBHEHUI. fg@edu.ru
94 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-

CIIEICTBUS
95 OCHOBHBIE METO/IbI PEUICHUS CUCTEM U fg@edu.ru

COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U fo@edu.ru
96 COBOKYITHOCTEH MppaLMOHATbHbBIX

ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U fg@edu.ru
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX

ypaBHEHUH

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U fg@edu.ru
98 COBOKYITHOCTEH TTOKA3aTeIbHBIX

YpaBHEHUU

OCHOBHBIE METOBI PELIEHUS CUCTEM U fg@edu.ru
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX

YpaBHEHUU

OCHOBHBIE METOBI PELIEHUS CUCTEM U fg@edu.ru
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux

ypaBHEHUH

IIpuMeHeHnEe CUCTEM K PELIECHUIO fg@edu.ru

MaTeMaTHUYECKUX 3a7a4 U 3a7ad u3
101 pa3nuyHbIX 001acTeil HaAyKH U peabHOM

KU3HU, HHTEPIIPETAIUs TOTy4YEeHHBIX
pe3yabTaToOB
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HpI/IMeHeHI/Ie CHUCTCM K PCUICHHUIO
MaTEeMAaTHUYCCKUX 3aJJa4 " 3aJa4 U3

fg@edu.ru

102 pasIUYHBIX 00JIacTel HAYKH U pealbHON
KHU3HU, UHTEPIPETALUs OTY4EHHBIX
pe3yabTaToB
[IpuMeHeHre HEPAaBEHCTB K PEILICHUIO fg@edu.ru
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
103 pa3IUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, UHTEPIPETaLns OTYyYEHHBIX
pe3yibTaToB
Kontposnbnas pabora: "Cucrtemsi fg@edu.ru
104 palnMoHaAIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUI"
105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu fo@edu.ru
106 PanvoHaneHbIE HEPABEHCTBA C fg@edu.ru
napameTpamu
107 PanmonaneHble cucTEMBI C MTapaMeTpaMu fo@edu.ru
108 HppauunoHnanbHble ypaBHEHMS, fg@edu.ru
HEpaBEHCTBA C MapamMeTpamMu
109 HppanmoHanbHbIe CUCTEMBI C fg@edu.ru
napameTpamu
110 ITokasaTenbHbIE ypaBHEHUS, HEPABEHCTBA C fg@edu.ru
napameTpamu
111 [TokazaTenbHBIE CHCTEMBI C TAPAMETPAMHU fo@edu.ru
112 Jlorapudmuuecknue ypaBHEeHuUS, fo@edu.ru



mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru
mailto:fg@edu.ru

HEpaBEHCTBA C ITapaMeTpaMu

113 JlorapupmMuyeckre CUCTEMBI C fg@edu.ru
rnapameTpamu
114 TpuroHomMeTpu4yecKre ypaBHEHUS C fg@edu.ru
napameTpamu
115 TpuroHomMeTpu4yeCcKre HEPAaBEHCTBA C fg@edu.ru
rnapameTpamu
116 TpuroHomeTpuyecKue CUCTEMBI C fo@edu.ru
rnapameTpamu
[TocTtpoenue u uccieaoBaHue fg@edu.ru
117 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYALMI C IOMOUIbIO YPABHEHUH C
napameTpamu
[TocTpoenue u uccnenoBaHue fg@edu.ru
118 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYAIIMI C MOMOIIbIO CUCTEM YPaBHEHUI
C mapameTpaMu
[TocTpoeHue u uccnenoBaHue fg@edu.ru
119 MaTeMaTUYeCKUX MOJIEIeH peaabHbIX
CUTYAIUIl C IOMOIIBIO CUCTEM YPaBHEHUN
C mapameTpaMu
120 Kontponbnas pabdota: "3amgauu ¢ fg@edu.ru
napamerpamu”
121 [ToBTOpenue, 06001IeHNE, fo@edu.ru
cucTtemMaTusanus 3HaHuil: "YpaBHeHus "
122 [ToBTOpenue, 06001IeHNE, fo@edu.ru

cUcTeMaru3anus 3HaHui: "YpaBHeHus"
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[ToBTOpenue, 06001eHNE,

fg@edu.ru

123 CUCTEMaTH3aIs 3HaHU: Y paBHEHUS.
Cucrtembl ypaBHeHH "
124 [ToBTOpeHme, 06001IEHNE, fg@edu.ru
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
125 [ToBTOpeHue, o600mIEHNE, fg@edu.ru
cuctemaTtusanus 3Hanuii: "HepaBencrsa"
126 [ToBTOpeHue, 0600mIEHNE, fg@edu.ru
cuctematusanus 3Hanuii: "HepaBencrna"
[ToBTOpeHme, 06001IEHNE, fg@edu.ru
127 cucteMaTtusanus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"
[ToBTOpeHME, 0000MIIECHNE, fg@edu.ru
128 cucremarusauus 3Hanuii: "[IponsBoanas u
e€ npumeHeHue"
[ToBTOpenue, 06001IEeHNE, fo@edu.ru
129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, o6o0IIEHNE, fg@edu.ru
130 cucTeMarusanus 3HaHui: "MHTerpan u ero
IpuMeHeHue"
131 [ToBTOpenue, o6o0IIEHNE, fg@edu.ru
cucteMaTtu3aius 3HaHui: "OyHxuun"
132 [ToBTOpeHue, 06001IeHNE, fo@edu.ru
cucrtemaTtusanus 3Hanuil: "OyHkuun"
133 [ToBTOpenue, 06001IeHNE, fo@edu.ru

cucTeMaTu3anus 3HaHuit: "OyHkuun"
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fg@edu.ru

134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1 fg@edu.ru
136 IToBTOpEHME, 0606H_ICHI:IC, 1 fg@edu.ru
cCHCTeMaTH3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME
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