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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUUCIEHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
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 oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, 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 o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, 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(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
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 pacIIMPEHUIO Kpyra HCIHOJIB3YEMBIX YHCENl M
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
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TAKXKE BBIPAKCHHI,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad 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 YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO 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 MPU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peanbHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
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 OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

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

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

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[TpeoOpazoBaHKs YHCIIOBBIX BEIPpAXKEHUM, COACPIKAIINX CTEIICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMU. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHHMH. PelleHne IpUKIagHBIX 3a1ad C ITOMOILBIO
CUCTEMBl JIMHEHHBIX ypaBHeHUM. lccienoBaHne IOCTPOEHHOM MOJAEIN C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3Iu4HbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

@OyHkuuu U rpadpuku

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

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

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

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

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

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATEIBLHOCTEH. MeTox
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccuu. beckoneyHo yObiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
IIPUKJIAJHOIO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W WX CBOWCTBA. TOUYkM paspbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX 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 MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1j1s pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3luYHbIX OOJacTeld HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTM U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7ay, PEUICHUH, pacCy AeHUI, BOCOIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MMacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJly, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH JUISI PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KilacCU(UKaIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MIPOTHBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

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

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHUIN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMu, SIBJICHUSIMU, TIPOILIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUJIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (popme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3aa4H;

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

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBl» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThHl W
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

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TPOIEHTHI, HPPALMOHAIBHOE YHCIO, MHOECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



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

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS 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(h(UIMeHTaMu, KOPHU MHOIOWIEHa, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUCHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBbI ISl TPEOOpa3OBaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBAa II0 YCIOBHIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

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 (PYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypajJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: IMOKa3aTelbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIONIb30BaTh rpaduku (YHKIMA JJI1  UCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas M reoMeTpuueckas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENpEPbIBHbIE (DYHKLUNU, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
byHKIUHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OINEpPHpPOBaTH TMOHATHUSMHU: MHOXKECTBO, OMNEpaluud  Hajl
MHO>KECTBaMU;

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

CcBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
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 aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

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

YpaBHeHHS U HEpaBeHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppallOHAIBHBIE, II0KAa3aTeJbHbIC,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBJISATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJICIMPOBAHUS W MCCICAOBAHUS PeaIbHBIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO [JI HAXOXKICHHS HAWIy4YlIEero pEelICHUs B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh MEePBOOOpa3HBIC AJIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 33aa4id, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUEcKre HEPaBEHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl paroHATBHBIX, HPPAMOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI pecypenI
1 MHOXeCTBO, oTepaluy HajJ MHOKECTBaAaMHU 1 0 0
U UX CBOMCTBA 04.09.2023
2 Juarpammsl Diinepa-Benna 1 0 0 05.09.2023
3 [IpuMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO 1 0 0
ammapara Jisl peleHus 3a1aq 06.09.2023
ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U
4 JECSITHYHBIC IPOOH, TTPOIICHTHI, 1 0 0 06.09.2023
OCCKOHEYHBIC TIEPHOANYSCKHE IPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JECSITUUHBIE TPOOH, TIPOLIEHTHI, 1 0 0 11.09.2023
OecKOHEUYHbIE IEPUOANYECKUE APOOH
6 [Ipumenenue npoOeit U IPOLIEHTOB ISt 1 0 0
peleHus: NpUKIaAHbIX 3a7a4 12.09.2023
5 [Ipumenenue npoOeit U MPOLIEHTOB IS 1 0 0
peleH sl MPUKIIAIHBIX 337134 13.09.2023
8 JleficTBUTENbHBIC YKClIa. PalioHaabHBIE 1 0 0
UppalMOHAIILHBIE YKCIIa 13.09.2023
9 Apudmerrueckue ornepaum ¢ 1 0 0
NEWCTBUTEILHLIMU YUCIIAMH 18.09.2023
10 Monysb IeHCTBUTEIBHOTO YHCTIA U €T0 1 0 0




CBOMCTBA

19.09.2023

11

12

13

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHMS, TPUKHUIKA U OLICHKA
pe3yJibTaTta BBIYMCIEHUN

OcCHOBHBIE METOIbI PELICHUS LENIbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

20.09.2023

20.09.2023

25.09.2023

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

26.09.2023

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JeHa Ha MHOTOUJIEH C
ocrarkoM. Teopema besy

MHoOro4ieHs! ¢ HeIbIMH KOA(PPHUIIUEHTaAMH.
Teopema Buera

Pemenue cucrem JIMHEHHBIX ypaBHEHUM

27.09.2023

27.09.2023

02.10.2023

18

19

20

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Martpuua cCucTeMsbl JINHEWHBIX YPAaBHEHUM.
Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUUYECKHM CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpuLpl 2X2, €ro
re€OMETPUUYECKUI CMBICIT M CBOMCTBA;

03.10.2023

04.10.2023

04.10.2023




BBIYHCIICHUC €TI0 3HAYCHU A

21

22

IIpuMmeHeHne onpenenuTes Ui peIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUM

09.10.2023

09.10.2023

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

10.10.2023

24

25

26

KontposbHas pabota: "PanronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YypaBHEHUH"

OyHKIMS, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bsaumno oOpaTHble QyHKITHH.
Kommnosurus ¢yHkimit

I'padux GpyHKIMU. DIeMEHTapHbIC
npeoOpa3oBaHus rpagukoB GyHKIMN

12.10.2023

16.10.2023

16.10.2023

27

28

29

30

OO6nacth ornpeesieHuss © MHOXECTBO
3HaueHull pyHkuuu. Hynu pyHkumu.
[IpoMexyTKH 3HaK OCTOSIHCTBA

YérHble 1 HeUETHBIC (PYHKLINH.
[lepuoanueckue pynkuuu. [lpomexytku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYHKIHMU Ha TPOMEXYTKE

Jluneiinas, KBaapaTuyHas U JpoOHO-
TUHEWHas QyHKIUH

17.10.2023

19.10.2023

23.10.2023

23.10.2023

31

DneMeHTapHOE MCCIICIOBAHUE U
ocTpoeHue rpaduKoB ATUX QYHKIUN

24.10.2023




DeMeHTapHOE UCCIIEIOBAHUE U

32
MOCTPOCHUE IPaPUKOB ATUX YHKITUN 26.10.2023
33 Crenensb ¢ 1eTbIM MOKa3aTesneM. buaom
HrroTona 06.11.2023
34 Crenens C LeNbIM NIOKa3zareneM. bunom
Herotona 06.11.2023
Crenennast pyHKIUS C HATYPATIbHBIM U
35 . E€ cBoii
1enbIM TokazaTeneM. E€ cBoiicTBa u 07.11.2023
rpaduk
36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux” 09.11.2023
37 ApudmeTrueckuii KOpeHb HaTypaIbHON
CTETEeHU U €r0 CBOWCTBA 13.11.2023
38 Apudmernueckuii KOpeHb HATYPaTbHON
CTENEHU U €ro CBOMCTBA 13.11.2023
[TpeoOpa3oBaHUS YUCIIOBBIX BBIPAKCHHM,
39
coJiepKaluX CTENEeHU U KOPHU 14.11.2023
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
40
coJiepKalluX CTENEeHU U KOPHU 16.11.2023
[TpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,
41
coJiepKalluX CTENEHU U KOPHU 20.11.2023
Hppaumnonansuslie ypaBHeHUs. OCHOBHBIE
42
METOTbI p?meHm HUPPaIMOHATEHBIX 20.11.2023
YpaBHCHHIA
UppatnmonansHbie ypaBHeHUs. OCHOBHbBIE
43
METO/IbI pe:meHHﬂ UppalMOHATLHBIX 91.11.2023
YpaBHCHHIA
44 Uppatnmonansubie ypaBHeHUs. OCHOBHbBIE




METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUI

23.11.2023

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

45
UppalMOHATIbHBIX YpaBHEHUI 27.11.2023
PaBHOCUIIBHBIE IEpEXObI B PELICHUH
46 -
HUPPAMOHATILHBIX YPaBHEHUN 27.11.2023
47 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
UppalMOHANIBHBIX YPaBHEHUI 28.11.2023
PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
48 .
UppalMOHATIbHBIX YpaBHEHUI 30.11.2023
CoiicTBa 1 rpaduK KOpHS N-Oi CTEeHH
49 Kak KIIMM 0OpaTHOW CTETNEHH C
ymrcit 0Gp 04.12.2023
HATypaJIbHBIM MOKa3aTeleM
CoiicTBa u rpaduk KOpHS N-0if CTEIeHN
50 Kak KIIM1 0OpaTHOMN CTETeHU C
ymrctit 0Gp 04.12.2023
HaTypaJIbHBIM MOKa3aTeleM
KonTponbnas padora: "CsoiicTBa u rpaduk
51 KOpHs N-01 creneHu. MppanuoHanbHbIe
P " PP 05.12.2023
YpaBHEHHS
59 CreneHb ¢ palioHAILHBIM TIOKa3aTeneM 1
e€ cBolicTBa 07.12.2023
53 CreneHb ¢ palioOHAJILHBIM TIOKa3aTeneM U
e€ cBOlCTBa 11.12.2023
54 CreneHb ¢ palioHAILHBIM TIOKa3aTeneM 1
e€ cBolicTBa 11.12.2023
55 IToka3zarenbHast GyHKIMS, €€ CBOCTBA U
rpaduk 12.12.2023
56 Hcnonb3oBanue rpaduka GyHKIMM 115




pelIeHusl ypaBHEHU I

14.12.2023

S7

58

Hcnons3oBanue rpaduka GyHKIUN 1715
pelIeHusl ypaBHEHUI

IlokazarennHBIC YpaBHCHMU. OcCHOBHBIE

METO/Ibl PEIICHHUs TOKA3aTeIbHbBIX
ypaBHEHUU

18.12.2023

18.12.2023

59

ITokazarenbHble ypaBHEHUSA. OCHOBHbIE
METO/IbI PeIIEHUs T0Ka3aTEeIbHbIX
ypaBHEHUH

19.12.2023

60

[lokazarenbHble ypaBHEHUS. OCHOBHbIE
MCTOABI pCHICHUS ITOKA3aTCIbHBIX
YpaBHEHUU

21.12.2023

61

62

Kontponbnas padota: "[loka3arenbHas
¢ynknus. [TokazarenbHbie ypaBHeHUS"

Jlorapudm uucna. CoiicTBa jJorapudpma

25.12.2023

25.12.2023

63

64

65

Jlorapudm uucna. CpoiicTBa norapugpma

Jlorapudm uucna. CoiicTBa jJorapudma

JlecATUUHBIE U HATypaJIbHbIE JTOTapH(PMBbI

26.12.2023

28.12.2023

08.01.2024

66

67

68

JlecsiTuuHbIE U HATYpaJibHbIE JTOTapUPMBbI

IIpeoOpa3oBaHue BBIpAKEHHIH,
COZIepKALIHX JIOTapU(MBI

IIpeoOpa3oBaHue BBIpAKEHHIH,
COJIepKAIIHX JIOTapU(PMBI

08.01.2024

09.01.2024

11.01.2024




[IpeoOpa3oBaHue BEIpaKEHUH,

69 coJiepKaIIux JoraprupmMbl 15.01.2024
20 Jlorapudpmuueckas pyHkuus, e€ CBOWCTBA

u rpadux 15.01.2024
7 Jlorapudmuueckas GyHKIIUs, €€ CBOHCTBA

U rpaduk 16.01.2024
79 Ucnons3zoBanue rpau(plznca byHKIUYU 175

pelieHus ypaBHEeHU 18.01.2024
73 Ucnons3zoBanue rpau(pHKa byHKIUYU s

pelieHus: ypaBHEHU I 22.01.2024

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
74 METO/IbI pe:meHI/Iﬂ JorapupMUIecKux 99 01.2024

ypaBHEHUH

Jlorapudmuueckue ypaBaeHus. OCHOBHBIE
75 METOIbI p?meHI/m JorapupMUUECKUX 93.01.2024

ypaBHEHUN

Jlorapudmuueckue ypaBHenusi. OCHOBHBIE
76 METO/BI p?IHeHI/ISI JorapuPMUUECKUX 95.01.2024

ypaBHEHHHA
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

Jorapu(PMUYECKUX YpaBHEHUM 29.01.2024
78 PaBHOCHIIbHBIE TTEPEXOIbI B PEIICHUH

Jorapu(pMUUECKUX YpaBHEHUN 29.01.2024
79 KonTponbnas pabora: "Jlorapudpmuueckas

¢byukus. Jlorapupmuueckue ypaBHeHus" 30.01.2024
80 Cunyc, KOCHUHYC, TAHT€HC U KOTaHT'€HC

YUCJIOBOTO apryMEHTa 01.02.2024
81 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC




YHUCJIOBOI'O apryMeHTa

05.02.2024

82

83

ApKcUHYC, apKKOCHHYC U apKTaHT'€HC
YHUCJIOBOI'O apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

05.02.2024

06.02.2024

84

Tpuronomerpryeckas OKpyKHOCTb,
OIIpeieJIEHUE TPUTOHOMETPUUECKHUX
(GyHKLIMI YUCIOBOTO apryMeHTa

08.02.2024

85

86

87

Tpuronomerpudeckast OKpy>KHOCTb,
OTpeJieIeHue TPUTOHOMETPHYECKUX
(GyHKIWH 9MCIOBOTO apryMEHTa

OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

OCHOBHbBIE TPUTOHOMETPUYECKHE (HPOPMYITBI

12.02.2024

12.02.2024

13.02.2024

88

89

90

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI

[TpeobOpazoBaHre TPUTOHOMETPUUECKUX
BBIPAKECHUIN

15.02.2024

19.02.2024

19.02.2024

91

92

[IpeobpazoBaHre TPUTOHOMETPUUECKUX
BBIPA)KCHU I

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUIN

20.02.2024

22.02.2024

93

[IpeobpazoBaHre TPUTOHOMETPUUECKUX
BBIPAKECHUI

26.02.2024

94

Pemrenne TpuroHoMeTpu4eCKuX ypaBHEHUN




26.02.2024

95

96

Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU

Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI

27.02.2024

29.02.2024

97

Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU

04.03.2024

98

99

Pemenue TPUTOHOMCETPHYCCKHUX ypaBHeHI/Iﬁ

Pemenue TPUTOHOMETPHYCCKHUX ypaBHeHI/Iﬁ

04.03.2024

05.03.2024

100

101

102

103

Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN

KonrponbHas pabora:
"TpUroHOMETPUUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUA"

ITocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs
nocienoBareIbHOCTEN. MeToq
MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIE K OIrpaHUYCHHBIC

nocjenoBarenbHOCTH. McTopus aHamm3a
OECKOHEUYHO MAaJIbIX

07.03.2024

11.03.2024

11.03.2024

12.03.2024

104

105

106

Apudmernueckas nmporpeccust

FCOMCTpI/I‘{CCKaH nmporpeccud

beckoneuHO yObIBaroIasi reoMeTpudecKas
nporpeccus

14.03.2024

18.03.2024

18.03.2024




CymMma 6eckoHeuHO yObIBaroImei

107 T€OMETPUUYECKON TTPOTPECCUH 19.03.2024
108 JIMHENHBIN U HKCIOHEHUMAIIBHBIA POCT.

Uucno e. Dopmyia CI0KHBIX POIIEHTOB 21.03.2024
109 JIMHEHBIN ¥ YKCTIOHEHIIMAIBbHBIA POCT.

Uucno e. Dopmyiia CI0KHBIX MPOIIEHTOB 01.04.2024
110 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS

peaNbHBIX 3a/1a4 MPUKJIAJHOTO XapakTepa 01.04.2024
111 Kontposnbnas pabora:

"[locnenoBarenbHOCTH U porpeccun” 02.04.2024
112 HenpepriBHble GyHKIINN U UX CBOWCTBA 04.04.2024
113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB

byHKIni 08.04.2024
114 CaoiicTBa (QyHKIIMI HENIPEPHIBHBIX HA

OTpe3Ke 08.04.2024
115 CBoiicTBa (DyHKIMI HETIPEPBIBHBIX HA

OTpe3Ke 09.04.2024
116 MeTtoa HHTEPBAJIOB JUTSI PEIICHHS

HEPaBEHCTB 11.04.2024
117 Metosa HHTEPBAJIOB JUIsl peILICHUS

HEPaBEHCTB 15.04.2024
118 MeToa HHTEpPBAJIOB JUISl pEILICHHS

HEPABEHCTB 15.04.2024
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

GyHKIUH 1715 pereHus 3aaa4 16.04.2024
120 [IpumMeHeHMEe CBOWCTB HETIPEPBIBHBIX

GbyHKIUH 1715 petieHus 3a1a4 18.04.2024




121

[lepBast u BTOpast Npou3BOIHBIC PYHKIIUU

22.04.2024

122 Omnpenenenue, reOMETPUIECKUNA CMBICIT

MIPOU3BOIHOM 22.04.2024
123 Omnpenenenue, GU3NISCKUNA CMBICIT

MIPOU3BOTHOM 23.04.2024
124 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIIUN 25.04.2024
125 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKINN 02.05.2024
126 [Ipou3BoIHBIEC AIEMEHTAPHBIX PYHKIIUN 06.05.2024
127 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKIUI 06.05.2024
128 [Tpon3BotHAS CYMMBI, TPOU3BEACHHSI,

YaCTHOTO ¥ KOMIO3UIINU (DYHKIIHI 07.05.2024
129 [IpousBoHAsS CyMMBI, TPOU3BEACHHUS,

YaCTHOTO M KOMITO3UIIUU ()YHKITUI 13.05.2024
130 [Tpon3BotHAS CyMMBI, TPOU3BEACHHSI,

YaCTHOTO ¥ KOMIO3UIINU (DYHKIIHI 13.05.2024
131 Kontponbnas padota: "[IponsBognas” 14.05.2024
132 [ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs

3HaHui: "YpaBHeHus" 16.05.2024
133 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT

3HaHui: "Oyakun" 20.05.2024
134 WroroBas koHTpoJsibHAs paboTa

20.05.2024




135

HToroBast KOHTpOJIbHAs paboTa

21.05.2024

136

[ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3aIUs
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

23.05.2024




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

Koaun4yecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17

Kommosurus ¢hyHKImit

18
19

Kommnosumus hyHkmmii

Kommosurus ¢hyHKImit

20

21

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

22

KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

23

24

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

[TepBooOpazHble 3NeMEeHTapHBIX (QYHKIUH.
[IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX

25

[lepBooOpa3HbIe AIeMEHTAPHBIX ()YHKITHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26

27

NHurerpai. I'eoMeTpu4eCKUN CMBICIT
MHTErpana

Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne HeroTona-JleiiOnumna

28

Beruucnenue onpenenéHHoro HHTerpaa
o gopmysne HoroTona-JIeliOnuna

29

30

[IpuMeHeHue uHTErpalia Juisi HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

[IpuMeHeHue uHTErpala Juisi HaXOXKACHUS
00BEMOB Fr€OMETPUIECKHX TEI

31

[Ipumeps! pemenuit guddepeHInaIbHbIX
YpaBHEHUI




32

[Tpumeps! pemennii qudQepeHnraIbHbIX
ypaBHEHUI

33

34

35

MaremaTrnueckoe MOAECIMPOBAHUE
peabHBIX MPOIECCOB C OMOILBIO
mudQepeHInanbHbIX ypaBHEHUH

Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36

37

38

Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu
Tpuronomerpudeckue GyHKINH, HX
CBOICTBa U rpaduku
Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBA U TpapuKu

39

40

41

Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U rpaduKu

OT100p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

42

OT60p KOpHEH TPUTOHOMETPUUECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

43

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

44

45

Pewrenne TpuronoMeTpudeckux
HEPABEHCTB

Pemenne TPUT'OHOMETPHUICCKUX
HCpPaBCHCTB

46

Pemrenne TpuroHOMeTpU4ECKUX
HEPaBEHCTB

47

48

Perienne TpUroHOMETPUYECKUX
HEPABCHCTB
Kontponbnas padota: "['paduku

TPUTOHOMETPUUECKUX (YHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49

OcHoBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

50

51

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

OcHoBHbBIE METOJbI PCHICHUS
MOKa3aTCJIbHBIX HEPABCHCTB

52

OcHOBHBIE MCTO/bI PCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

53

54

OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MHUIECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS
JIOFapI/I(bMI/I‘-ICCKI/IX HCPABCHCTB

55

OCHOBHBIE METO/IBI pEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56

OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MUIECKUX HEPABEHCTB
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OcHoBHBIC MCTOJbI PCHICHUS
HppairuoOHaJIbHBIX HCPABCHCTB

58

59

OcHoBHBIC MCTOJbI pCHICHUS
HppaluOHAJIbHBIX HCPABCHCTB

OcCHOBHEBIE MCTOJbI pCUHICHUS
HppairuoOHAJIbHBIX HCPABECHCTB

60

OcHoBHBIC MCTOJbI pCHICHUS
HppalliOHAJIbHBIX HCPABCHCTB

61

62

I'paduueckue METOIbI pEeLICHUS
MPPALMOHAIIBHBIX YPABHEHUN

I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHUI

63

I'paduueckue METOIbI pELICHNUS
II0KA3aTENIbHBIX YPAaBHEHUI

64

65

I'padnueckue MeToabl pereHus
MIOKa3aTeIbHbIX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus
Jnorapu(MUUECKUX ypaBHEHUN

66

I'paduueckue MeToabI pelICHU
Jorapu(MUIECKUX HEPABEHCTB

67

68

I'paduueckue MeTO bl peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH

69

I'padnyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHblie,
MoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (opMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJT IJId




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

82

83

Konrtponsnas padora: "KomriuiekcHbie
gucna"

HaTypaJ'IBHI)IC " 1 eJIbIC Ynuciia

84

85

86

HarypanbHsle u nensie yucia

IIpuMeHeHNnEe TPU3HAKOB AEITUMOCTH
LIEJIBIX YHUCEIl
[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LIEJIBIX YHUCEl

87

88

89

[IpuMeHeHne NpuU3HAKOB ACITUMOCTH
uensix yucen: HOJl u HOK

[IpuMeHeHne MPU3HAKOB ACITUMOCTH
mensix yncen: HOJD u HOK
[IpuMeHeHne NPU3HAKOB ACITUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

90

91

92

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LENBIX YUCEI: OCTATKH 110 MOIYJIIO
IIpuMeHeHne IPU3HAKOB AEIUMOCTH
LEJIBIX YUCell: anroput™ EBxinna s
pelIeHus 3a1a4 B LENbIX YUCIIax

Konrtponsnas pabdora: "Teopus memnbix
qucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEAACTBUSA

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIliOHATbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTell HayKH U peabHOM
KU3HH, UHTEPIPETALUs TOTYYEHHBIX
pe3ysbTaToB

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




103

104

[IpuMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13
pa3IUYHBIX 00J1acTel HAYKH U PeaIbHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB

KonTponbnas padora: "CucreMbl
palMoOHAIBEHBIX, UPPAIIHOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
ypaBHeHUI"

105

106

107

PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

PanmonansHble HepaBeHCTBa C
napameTpamu

PanmonanbHbBIE CUCTEMBI C mapamMeTpamMu

108

109

HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C NTapaMeTpamMu
HppanmoHaibHbIEe CUCTEMBI C
rapamMeTpamu

110

[Toka3zaTenbHble ypaBHEHUsS, HEPABEHCTBA C
rapameTpamu

111

112

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C MapamMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMBI C
napameTpamu

Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu




116 TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEJIeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciieoBanue
118 MaTEeMaTHYECKUX MOJEIEN peaabHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPAaBHEHUIN

C rapaMeTpamMu

ITocTpoenue u ucciegoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

KonrtponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHns"

122 [ToBTOpenue, 0600IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CUCTEMAaTH3alysl 3HaHU|: "Y paBHEHUS.
Cucremsl ypaBHeHU"

124 [ToBTOpenue, 06001IeHNE,
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

125 [ToBTOpenue, 0600MIEHNE,

cucteMaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 060061IeHNE,




cuctemMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000IIECHNE,

127 cucreMmarusanus 3Hauui: "lIponsBoanas u 1 0
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemaTtusanus 3Hanuii: "[Ipon3BogHas u 1 0
e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,

129 cuctemMaTtu3anus 3Hanuii: "[IponsBogHas u 1 0
e€ nmpuMeHeHue"
[ToBTOpeHue, 0600IEeHNE,

130 cucreMarusauus 3Hanui: "MHterpan u ero 1 0
npuMeHeHue"

131 [ToBTOpeHue, 0600IEeHNE, 1 0
cucTeMaTu3anus 3Hanui: "OyHkiun"

132 [ToBTOpenue, 06001IeHNE, 1 0
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600IIEHNE, 1 0
cucTeMaTu3anus 3Hanui: "OyHkiun"

134 Hrorosas koHTpobHAs paboTa

135 HToroasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 0600MIIEHNE, 1 0
cUCTEMaTH3aInsI 3HAaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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