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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 IPYrod 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 oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
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 aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

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

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIIMU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX 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 MOCJe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, 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 oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, 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 OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIB3YEMBIX YHCENl M
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 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, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO 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 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass 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 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 (POpMyJaMu 3aBHCUMOCTH MEXKIY
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, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, 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 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 MAaTeMaTH4€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA 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, OOBETUHSIONINN 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 MAaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE 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
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peantbHBIX
CUTyallMi, WCCIACAOBAHHS O3THX MOJENEH C TOMOIIBIO afmapaTra aireOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN 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 aHaJIU3a».

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

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. IIpuMmeHeHue npoOeil U IPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEILHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BHIYMCICHUS, TTPAaBUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

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 YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

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

[TpeoOpazoBaHms YHCIIOBBIX BRIpAXKEHUM, COACPIKAIIMX CTEIICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIE METOJIbI pEIICHHS

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
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.

DyHKIUHN U TPAPUKH

@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
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast GyHKIMS ¢ HATypaldbHBIM U LENbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OHW CTENEHU Kak (PYHKIMKA OOpaTHOM
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.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu 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 rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpeppiBHbIe (GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMIITOTHI
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, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
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

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis 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 MyaBpa. KopHu n-oii creneHru u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH 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/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



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

DyHKUMH U TPaPUKHU

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

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

[TpumeHeHrne uWHTErpaja s HAXOXKICHHS IUIOWAAeH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



[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
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX 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 JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTusX, cdepax
HSKOHOMUKHU;

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, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro 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
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOdEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO 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
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

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
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
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,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIMIO, MPEICTABIATh €€ B pPa3IMYHbIX (PopMax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
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
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTABJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUpPATh CIIOCOO pEIIeCHUs 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 PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOrOBapuBaThCs, OOCYXKIATh TMPOIECC M PpPe3yJbTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHCTBHUS C JPYTMMHM YJE€HAMH KOMAH[bI, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTUE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIILHOIO YHUCIIA;

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

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMNEpUPOBATH TMOHATHUEM: CTEMEHb C LENbIM IOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PAIMOHAJIBHBIM [TOKa3aTelIeM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M APKTAHTEHC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
pallOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
IUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CUCTEMBl JIMHEWHBIX YPAaBHEHMW,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

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

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IIOMOIbIO PABHOCHIIBHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEoOXOAuMble  (OpPMyJbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allliapara ainreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBATh MOHATUSAMU: OOJACTh OIpPENENICHUS U MHOMXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W HauUMEHbLIee 3HAauYeHHe (QYHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTeNneHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBa M rpaduKH, HCIOJb30BATh MX TpapuKH s pELIEHUs
YPaBHEHHU;

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

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJay U3 APYruX y4eOHBIX MPEIMETOB U pPealbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

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

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCJIEIOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpPUPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH POU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYUT CIIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIA B Pa3IMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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 TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEUICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U TapaMeTpBhl;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TOCTPOEHHBIE MOJIEIM C UCIOJIh30BaHUEM ammapara ajireOpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TE€OMETpPUYECKHEe oO0pa3bl YpaBHEHUW U  HEPABEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

MCITOJI30BATh MPOU3BOHYIO JIJIST UCCIICOBAHUS (DYHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHsS Tpoliecca, 3aJaHHOTO (GOopMyIJIoNn WM
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (UTYp M 0OBEMBI TEJI C IOMOIIBIO MHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypchl
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimoHanbHble ypaBHEHHS U 24 1 0
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 0
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0i CTENCHH. 15 1 0
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHast pynkuus. [lokazarenbHble 10 1 0
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1 0
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1 0
YpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 9 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
" .
1 CCJ'IG,Z[OBaHI:Ie (GYHKIHI C TTOMOIIIBEO 99 1 0
MIPOU3BO/IHOM
2 [lepBooOpazHas 1 UHTETPAT 12 1 0
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1 0
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1 0
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1 0
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1 0
9 HOBTOPCHI/IG, 000011IeHHE, CHCTEMATH3AIIAS 16 5 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [[MHOkeCTBO, Onepaliii HaJl MHOXKECTBAMHU 1 0 0
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1 0 0
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1 0 0
anmapara JJisl pelieHus 3a1a4
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1 0 0
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 0 0
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1 0 0
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1 0 0
penieHus MPUKIAIHBIX 3324
8 [elictBuTenbHble yncia. PanimonanbHble U 1 0 0
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue oneparuu c 1 0 0
JIEHCTBUTEILHBIMU YU CIIAMH
10 Mopaynb AeiCTBUTENBHOTO YKCIIA U €r0 1 0 0

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ eabIMA K0P hUITMEHTaMH.
Teopema Buera

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUI

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpura cucTeMbl JINHEWHBIX YPaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpathsie pynkiun. Kommnosumus
byHKIMI

26

I'paduk ¢pyHkumu. DnemMeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKIUN

27

28

29

Ob6unacTp onpeaeneHus: 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexxyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (DYHKIINU.
[Tepuonuueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas U 1poOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHue U
nocTpoeHue rpauKoB ATUX QYHKIUN
DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEJIBIM TTOKa3aTeneM. buraom




Hrrotona

34

35

CreneHs ¢ 1eJIBIM TTOKa3aTeaeM. buaoMm
Hrrotona

CrenenHas GyHKIHS C HATYPAJIbHBIM U
LEJILIM IToKa3aTeseM. E€ cBolicTBa U
rpaduk

36

KonTtponsnas padora: "CreneHnas
¢bynkuus. E€ cBoiicta u rpaduk"

37

38

Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

ApudmeTndeckuii KOpeHb HATypaJIbHOM
CTETEeHH U ero CBOMCTBA

39

[IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COAEpKAIIMX CTENIEHU U KOPHU

40

41

[IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIEpXKAIINX CTETIEHH U KOPHU
[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXKAaIINX CTENIEHU U KOPHU

42

Wppaunonanbubie ypaBHeHus. OCHOBHbBIE
METO/IbI PELICHHs UpPALMOHAIBHBIX
yYpaBHEHUHU

43

44

45

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
MCTOJbI pCUICHUA UPppallOHAJIbHBIX
ypaBHEHUU

Uppanmonanbusie ypaBHeHHUs1. OCHOBHBIE
METO/IbI PELICHUS UPPALUOHAIBHBIX
ypaBHEHUU

PaBHOCUIIBHEIE Nepexoabl B pCICHUN




UPPALMOHAIIBHBIX YPABHEHUN

46

47

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

49

50

51

CaoiicTBa U rpaduK KOpHS N-Oi CTEHCHH
Kak (QyHKIMH 00paTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTejeM

CaoiicTBa U rpaduK KOpHS N-Oi CTENEHH
KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM

KonTtponbHast padora: "CBolicTBa 1 rpadpux
KOpHs n-oii crenenu. VipparoHaibHble
ypaBHeHHUA"

52

53

54

CTGHGHI) C paHI/IOHaJ'II)HI)IM II0KAa3aTcCJIEM U
eé CBOIiCTBa

Crenens ¢ pallMOHAIBHBIM IOKa3aTeIeM U
eé CBOIiCTBa

CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
e€ CBOIICTBa

55

56

57

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIUN AJs
pelIeHus] ypaBHEHUI




[Tokazarenbublie ypaBHeHUsS. OCHOBHbIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1 0 0
ypaBHEHUH
[loka3arenbHble ypaBHeHUs. OCHOBHBIE

59 METO/Ibl PEILIEHUS TOKA3aTENbHbBIX 1 0 0
ypaBHEHUI
[Toka3zaTtenbHble ypaBHEeHUs1. OCHOBHBIE

60 METO/Ibl PEILIEHUS TOKA3aTENbHbIX 1 0 0
ypaBHEHUI

61 KoHntposbHas padora: "[lokazaTenpHas 1 1 0
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CoicTBa jJorapudpma 1 0 0

63 Jlorapudwm yucna. CpoiicTBa norapudpma 1 0 0

64 Jlorapudm ymncna. CBoicTBa Jorapudpma 1 0 0

65 JlecaTu4HbIE U HATypaJIbHBIC JTOTapH(PMBI 1 0 0

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1 0 0

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1 0 0
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1 0 0
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1 0 0
Jorapupmbl

70 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1 0 0
rpaduk

71 Jlorapugmuueckas pyHKIus, € CBOHCTBA U 1 0 0
rpadux

79 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1 0 0

peueHus: ypaBHEHU I




73

Hcnons3oBanue rpaduka QyHKIHH 115
pelieHusi ypaBHEHUM

74

75

76

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/Ibl PEIICHUs Jorapu(PMUIECKUX
ypaBHEHU U

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

METO/bI pellIeHus JJorapu(PMUIECKUX
YpaBHEHUU

77

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78

79

PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN
JOTapuPMHUECKUX yPaBHEHUI

Konrtponbnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80

CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHUCJIOBOTO ApryMEHTa

81

82

CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMEHTa

ApKcuHYC, apKKOCUHYC Y apKTaHT€HC
YKCIIOBOTO apryMeHTa

83

ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHUCJIOBOTO ApryMEHTa

84

Tpuronomerpuueckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHUX
(GyYHKIIMI YHMCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1 0 0
(YHKIMIA 9UCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0
87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 0 0
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 0 0
89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 0 0
[IpeobpazoBanmre TPUTOHOMETPUUECKUX
90 N 1 0 0
BBIpKEHU I
[IpeoOpa3oBaHme TPUTOHOMETPUIECKUX
91 . 1 0 0
BBIpKEHU I
[IpeoOpa3oBaHye TPUTOHOMETPUIECKUX
92 . 1 0 0
BBIPAKCHU I
[IpeobpazoBanne TPUTOHOMETPUUECKUX
93 N 1 0 0
BBIpOKEHU I
94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 0 0
95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 0 0
96 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1 0 0
97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 0 0
98 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1 0 0
99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 0 0
100 Pemenune TpuroHoMeTpruueCcKUX ypaBHEHHUI 1 0 0
KonTtponbhas pabora:
101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1 1 0
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
102 i 1 0 0

nocJieroBarenbHOCTEN. MeTon




MaTeMaTUYECKON MHAYKLINU

103

104

MOHOTOHHBIC B OTpPaHUYCHHBIC
MoCIieI0BaTENbHOCTH. VicTopus aHanm3a
OECKOHEUYHO MAaJIBIX

Apudmerndeckast nporpeccus

105

106

107

I'eomeTrpuueckas nporpeccust

beckoneuHo yObIBaromas reoMeTpuiecKast
nporpeccus

CymMma 0eckOHEYHO yObIBarolIei
reOMETPUYECKON IPOTPECCUH

108

109

110

JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucio e. Dopmyna clI0KHBIX IPOLEHTOB
Hcnons3oBanue mporpeccuu sl perieHust
peanbHBIX 3a/1a4 IPUKIAJIHOIO Xapakrepa

111

112

KonTtponbHas pabora:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113

Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMMA

114

115

CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke
CaoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116

MeToa UHTEPBAJIOB ISl PEIICHUS
HEpPaBEHCTB




117 MeToa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

118 MeToa HHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 IlepBast u BTOpast IpOU3BOJHEIE KIOIUU

VH

122 OnpeneneHue, reoMEeTPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTeIbHOU K rpaduKy
byHKITUN

195 YpaBHeHUEe KacaTebHOU K TpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoIHBIE 3NIEMEHTAPHBIX (PYHKLUI

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

133 o " 1 0
3HaHuil: "OyHKIUU
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS 1 0
3HaHUH’
BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHM 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
IIpuMeHeHne MPOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKLIHMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKIMN Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
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 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI 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

[TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH.
[IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX

25

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

26

27

NHurerpai. I'eoMeTpu4eCKUN CMBICIT
MHTErpana

Brruncnenue onpenenéHHOro HHTerpaia
o gopmyne HeroTona-JleiiOnumna

28

Beruucnenue onpenenéHHoro HHTerpaa
o gopmysne HoroTona-JIeliOnuna

29

30

[IpuMeHeHue uHTErpaia sl HaXOXKIACHUS
IO IeH TIIIOCKUX PUTyp

[IpuMeHeHue uHTErpala Juisi HaXOXKACHUS
00BEMOB T€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

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

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

Pemenue TpuroHomeTpudecKux
HEPABEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuieckue HepaBeHcTBA"

49

OcHoBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

50

51

OcHoBHBIE MCTOJbI pCHICHUSA
IMOKa3aTCJIbHBIX HCPABCHCTB

OcHoBHbBIE METOJbI PCHICHUS
MOKa3aTCJIbHBIX HEPABCHCTB

52

OcHOBHBIE MCTO/bI PCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

53

54

OCHOBHBIE METO/IbI pELIECHUS
Jorapu(MUIECKUX 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




S7

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'padrueckue METOIbI pEeLICHHUS
MIOKa3aTeIbHbIX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus
norapuMUUECKUX ypaBHEHUI

66

I'paduueckue MeToabI pelICHU
Jorapu(MUIECKUX HEPABEHCTB

67

68

I'paduueckue MeTO bl peLIeHUs
Jorapu(MUIECKUX 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,
MoKa3aTebHbIE U JJorapudMudeckue
HepaBeHCTBa"

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

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

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

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN 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 YHMCCII OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

82

83

Konrtponsnas padora: "KomriuiekcHbie
gucna"

HaTypaJ'IBHI)IC " 1eJIbIC Yuciia

84

85

86

HarypanbHsle u nensie yucia

IIpuMeHeHnEe 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 NMPU3HAKOB ACTUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

90

91

92

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LENBIX YUCEI: OCTATKH 110 MOIYJIIO
IIpuMeHeHne NIPU3HAKOB ACIUMOCTH
LEJIBIX YUCell: anroput™ EBxinna s
pelIeHus 3a1a4 B LENbIX YUCIIax

KontponbHas pabdota: "Teopus nenbix
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
KHU3HH, UHTEPIPETaLns OTYy4EHHBIX
pe3yIbTaToB

[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(HMUIECKUX
ypaBHeHUI"

105

106

107

PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

PanmonansHble HepaBeHCTBa C
napameTpamu

PanmonansHbBIe CUCTEMBI C ImapamMeTpaMu

108

109

HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C lTapaMeTpamMu
HppanmoHaibHbIEe CUCTEMBI C
rapamMeTpamu

110

[Toka3zaTenbHble ypaBHEHUsS, HEPABEHCTBA C
rapameTpamu

111

112

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA ¢ MapamMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMBI C
napameTpamu

Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

Tpuronomerpuueckrne HepaBeHCTBA C
napameTpamu




116 TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEJIeH peaabHbIX
CUTYalH C IOMOIIbIO YPABHEHUN C

napameTpamu

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

C rapaMeTpamMu

ITocTpoenue u ucciegoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyallUi C IOMOUIBIO CUCTEM YPABHEHUM

C rapaMeTpamMu

KonTponbnas pabora: "3amnauu ¢

120 .
napameTpamu

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

122 [ToBTOpenue, 0600IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CHUCTEMAaTH3alysl 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: "[Ipon3BogHas u 1 0
e€ nmpuMeHeHue"
[ToBTOpeHue, 0600IEeHNE,

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

131 [ToBTOpeHue, 0600IEeHNE, 1 0
cucTeMaTu3anus 3Hanuii: "OyHxun"

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, 06001IEHNE, 1 0
cUCTEMaTH3aInsI 3HAaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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