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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
BBITAIOIIMMUCS MATEMAaTUYECKUMU 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 JHHUM H3YyYalOTCsl 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 o01ero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], 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 cleuu(puyecKkue 3aJaud U OIepaluu: JeJeHHE Haleno,
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
KOHKpETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte 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
UCCJEeIOBAHUM (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  (QopMaMu,  MPEICTABICHUS
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-MeTOIMUeCcKass JUHUS «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 rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelIeHUs 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
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: aHaTUTHUECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PAaCIIMPHUTh KPYT KaK MAaT€MAaTHYECKHX, 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
YCKOpEeHHsl TmpoueccoB. JlaHHas coaep)kareinbHas 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, (OPMAIbHO-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 BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM 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 MPHU3BAHbBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUS BIUIETCHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
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 kmacce — 136 yacoB (4 yaca B Heneno), B 11
KJ1acce — 136 4acoB (4 yaca B HEJIEITI0).



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 YMCJIOBOIO 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 PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[TpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPIKAIIMX CTETICHN 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
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENUA C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

@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.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
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.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(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
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO 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 MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHHS.

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 1uis pemeHus
3a/lay B LEJbIX YHACTAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn 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 CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
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 PazIUYHbIX O0JacTell HayKd W peaabHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs ypaBHEHMM W 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.

Hauana MaTeMaTH4eCKOro aHajansa

[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 3aj]adyax, JUIsl OIpPEIENICHHsT CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpana mno ¢popmyne Heiorona-JleiOuua.

[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 00YYaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHU 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 POCCUMCKON MaTeMaTHUYECKOW 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
3aKOHOMEpPHOCTEM, OOBEKTOB, 3aa4, PEIIeHUH, pacCy ACHUI, BOCHPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJly, OCO3HaHUE ILIEHHOCTU TPYyHONIOOUs, 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  MaTeMaTH4YeCKOMY  OOpa30BaHUIO W
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[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIMATIBLHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY>KAIOIIEH 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
pPa3BUTUS M 3HAYUMOCTH JUISl DPa3BUTUS LUBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAIbHbIE YUeOHbIe /1eiicTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 000OIICHUS U CPaBHEHHSI, KpUTEPUU MTPOBOAMMOTO aHAIN3A,

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

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

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

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

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MNPOTHBOpEYHEe,  MpolJeMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOTo 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

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

MPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IMIPOLIECCa, A TaKKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUICHUS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

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

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

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh I1€Jb COBMECTHOM
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

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

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

cBOOOJIHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHAIBHOE YHCJIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTh MPUOIKEHHBIC BBIYUCIICHUS, TTpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



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

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: 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 YPABHEHUSI-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MATpulbl 2 X 2 M €ro IE€OMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOINBI0 MAaTpPULl W OIpPEAEIIHUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYeckrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha A3BIKE airedpbl, COCTaBIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KoMIo3uuus GQyHKUMA, Tpaduk QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeJabIM TOoKazareneM, rpapuk CTEeneHHOW (YHKIMH C HAaTypaJlbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO apryMEHTa;

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

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKas U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOrPECCUM JJII PELIEHUS peajbHBIX 3aJad IMPUKIATHOTO
XapaKkTepa;



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

CBOOOIHO OINEpUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKLIHMU, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOO/IHO OIEpUpPOBaTh MOHATUSAMHU: TIEpBasl U BTOpPas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

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:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBATh TMOHATUSMU: OIpEACNICHUE, TeopeMa, ypaBHEHHE-
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 aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJbIX UYMCEN, UCIOJIb30BATh MPU3HAKH JACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

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

CBOOOIHO 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.

YpaBHeHMs 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;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U IapaMeTphl;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C UCIOJIh30BaHUEM ammaparta aireOphl,
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
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIeIOBaHUS (PYHKIIMA HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3adaHHOro (GOpMyJon WU
rpaduKom;



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

HAXOJUTh IUIOLIA/IU TIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢du3ngeckoro Xapakrepa, CpeacTBaMu MaTeMaTU4YeCKOTO aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3iejioB H TeM IPOrPaMMBbI KoHTpoJbHbIe IMpakTHyecKkue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
MHOXeCTBO J1eHCTBUTEIbHBIX YHUCEIL.
1 MHorounensl. PanroHansHbIe ypaBHEHHUS U 24 1
HepaBeHCTBA. CHCTEMBbl IMHEHHBIX YPaBHEHUN
5 Oynkuuu 1 rpapuku. CreneHHas QyHKIUS C 12 1
LeJIBIM [TOKa3aTeseM
3 Apudmerndeckuii KOpeHb N-0il CTEIICHH. 15 1
HppanuonaibHble ypaBHEHUS
4 [TokazarensHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapugmuueckas QyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTpruyeckue BbIpaXXEHUS U 99 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10
8 HenpepsiBuble pynkuuu. [Iponssognas 20
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0




11 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
n/n NMPOrpaMMblI Bcero Konrposbubie Hpakrueckne o0pa3oBaTebHbIE PeCypChl
padoThI padoTshI
1 HCCJIGI[OB&HEIC (GYHKIUH ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 ITepBooOpasHast 1 HHTETpaI 12 1
3 I'paduku TpUroHOMETpUUECKUX (PYHKIIHI. 14 1
TpuronomeTpuyecKkre HEpaBeHCTBA
4 HppanroHaibHble, TOKa3aTeIbHbIC H 24 1
norapuMuUecKre HEpaBeHCTBA
5 KommekcHbie uncna 10
6 HarypanbHble U menbie yrcia 10
CucreMsbl paliioHaIbHBIX,
7 MPPALMOHATIBHBIX MOKA3aTEIbHBIX U 12 1
norapu(pMHUUECKUX ypaBHEHHHA
8 3amaun ¢ mapaMeTpamMu 16 1
9 HOBToPeHI/Ie, 000011IeHNE, CUCTEMATH3AINS 16 9
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

[NPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
n/n Tema ypoka Bcero Koutpobire TpaxTieckue H3y4YeHus o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenI
1 MHOXecCTBO, Onepauuu Haj 1
MHOKECTBAMU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOXECTBEHHOT'O armapara Jjs 1
pelieHus 3aaa4y
Pannonanbueie yncna. OObIKHOBEHHBIE
4 U JECATUYHBIE TPOOH, TTPOLICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE
5 U IeCATUYHBIC APOOU, TIPOIIEHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
6 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1
pelIeHs TPUKIaJIHbIX 3a7a4
5 [Ipumenenue qpoOeit U IPOIEHTOB TSt 1
petieHus MPUKIAIHBIX 33124
JleficTBUTENIbHBIEC YHCIIA.
8 PanmonaneHble 1 MppanmoHalIbHbIE 1
qucna
9 ApudmeTndeckue oneparuu C 1
JEMCTBUTENbHBIMU YU CIIAMU




10

Mopynp AEeMCTBUTEIBHOIO YACIIA U €TI0
CBOMCTBa

11

12

13

[TpuGnuxEHHbBIE BEIYMCICHUS, IPaBHUIIA
OKpPYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPOOHO-PALIMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHoOrouseHs! ¢ HeIbIMUA
koa¢p¢unmentamu. Teopema Buera

Pewienue cucreM IMHENHBIX
yYpaBHEHUHU

18

Pemenne cucreM TUHEHHBIX
ypaBHEHUU

19

20

Marpuna cucTeMsl JIMHENHBIX
ypaBHeHUH. OnpenennuTesns MaTpHUIbI
2x2, ero reoMeTpU4EeCKUN CMBICI U
CBOICTBA; BBIUHCIICHUE €r0 3HAYEHUS

Onpenenurens MaTpulpl 2X2, ero




T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

21

22

23

IIpumenenue onpenenuTests s
pPeICHUA CUCTCMBI JIMHENHBIX
ypaBHEHU I

Pemenne npukinagHbIX 3a1a4 C
MIOMOILIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUI

Pemenue IMPUKIAAHbIX 3a1a4 C

IIOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUN

24

KonTtponsnast pabora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBA. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

25

DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.
B3aumHo oOpaTHbIEe QyHKIIUH.
Komnozunus ¢pyHkuit

26

27

I'padux GyHKIIUN. DIeMeHTapHbIE
npeoOpa3zoBanus rpadukoB QyHKIUN
OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UETHbie 1 HEUETHBIE PYHKITUH.
[Mepuoanueckue GyHKINU.
[TpoMexyTKi MOHOTOHHOCTH ()YHKITUH

29

MakcuMyMbl U MUHUMYMBI () YHKITHH.
HauOoinsee 1 HanMeHblliee 3HAUYCHNE
(GYHKIIMHM HAa TPOMEXKYTKE




JluneliHasi, KBagpaTU4Has U JPOOHO-

30 .
nuHenHas QyHKIII

31 DJIeMEHTapHOE UCCIIeIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI

39 DeMEeHTapHOEe UCCIIeIOBAaHUE U
MoCTpoeHue rpauKoB ITUX PYHKITUH

33 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Hsrotona

34 CreneHsb ¢ 1eTbIM MOKa3atesneM. buaom
Herorona
CrenenHnast GyHKIUS C HATYpaIbHBIM U

35 LeJIbIM ImoKasareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponpnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpapux”

37 ApudmeTnueckuiit KopeHb
HaTypaJbHOM CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuit KOpeHb
HaTypaJbHOH CTENIEHU U €ro CBOWCTBA
[TpeobpazoBaHust YHCIOBBIX

39 BBIpQ)KEHUI, COJIepKAIUX CTETIEHU U
KOpHH
[IpeoOpazoBaHus YHCIOBBIX

40 BBIPKEHUH, COJIEPKAIUX CTETICHU U
KOPHH
[IpeoOpazoBaHus YUCIOBBIX

41 BBIPAKEHUM, COAEPIKALUX CTENEHU U

KOpHU




42

WppanronaibHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
UPPALMOHAJIBHBIX YPABHEHUN

43

HppanuonaibHble ypaBHEHHUS.
OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHAIIBHBIX YPABHEHUN

44

45

HppaunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PELLIEHUS
UPpPaLMOHATIbHBIX YPABHEHUM

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUN
UPPALMOHATILHBIX YPaBHEHHIA

46

PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
MPPALMOHATIBHBIX YPABHEHUN

47

48

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUU
MPPALMOHAJIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBHBIX YpaBHEHUN

49

CaoticTBa U rpaguK KOpHs N-oi
CTeNeHM KakK (QyHKIMH 0OpaTHOM
CTETEHM C HAaTYpaJIbHBIM I10Ka3aTeIeM

50

CaoticTBa U rpaguK KOpHs N-oi
CTeNeHH KakK (QyHKIMH 0OpaTHOM
CTENEeHH C HAaTypaJIbHbIM ITOKa3aTeIeM

51

52

KonTtponbHas padora: "CsolicTBa 1
rpaduk KopHs N-0i cTeneHu.
HppanroHanbHblEe ypaBHEHHS"

Crenens ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOUCTBA




Crenens ¢ pallMOHAIbHBIM

>3 HoKa3areseM U e€ CBOWCTBa

54 Crenens ¢ pallMOHAIbHBIM
II0Ka3aTeseM U €€ CBOMCTBA

55 ITokazaTenpHas GyHKIHS, €€ CBOHCTBA
u rpaduk

56 Hcnonp3oBanue rpaduka QyHKINH 115
peleHNs ypaBHEHUH

57 Hcnons3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

58 METO/IbI peIIEHUs T0KA3aTEeIbHBIX
YpaBHEHUN
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/Ibl PEIIEHUS TOKA3aTENbHbBIX
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHBIE

60 METO/TbI PEIICHUS TTOKA3aTEIbHBIX
ypaBHEHUU

61 KonTponbnas pabora: "[lokazarenbHas
¢yuknus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm umncna. CBoiicTBa
Jorapudpma

63 Jlorapudm uucmna. CBoiicTBa
norapupma

64 Jlorapudm umncna. CBoiicTBa
norapupma

65 JlecsiTuuHbIE U HATypaJIbHbIE




Jorapupmbl

I[CCHTI/I‘IHLIG M HaTypaJIbHbIC

66
J0rapupMbl

67 [IpeoOpa3zoBanue BhIpaKEHUH,
coJiepKalUX JorapuQpmbl

68 [IpeobpazoBanue BoIpaxeHUH,

CoJep KaIINX JOTapr(pMbI

69 [TpeoOpa3oBaHue BbIpAXKEHUH,
COJep KAIINX JTIOTapH (MBI

70 Jlorapudmuueckas pyHkius, e€
CBO¥CTBa U rpaduk

7 Jlorapudmmueckas GpyHKIus, e
CBOWCTBA U TpapuK

79 Hcnonb3oBanue rpaduka GyHKINUN AT
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GQyHKIUN A5
peleHns ypaBHeHUH
Jlorapudmuueckre ypaBHEHUS.

74 OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHHM
Jlorapugmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/IbI PELIEHUS
Jorapu(pMUUECKUX ypaBHEHHM
Jlorapugmuueckue ypaBHEHUS.

76 OcHOBHBIE METO/BI PELLIEHUS
JOrapupMHUUECKUX YpaBHEHUI

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN

JOrapupMHUUECKUX ypaBHEHUIN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

8 aorapu(pMUUECKUX YpaBHEHUH
KonTtponsnas pabora:

79 "Jlorapudmuyeckast pyHKIuUS.
Jlorapudmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHTEHC M KOTAaHTEHC
YHCIIOBOTO apryMEHTa

81 CuHyc, KOCHHYC, TAHT€HC M KOTaHTEHC
YHCIIOBOTO apryMEHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apTyMEHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMEHTa
TpuronomeTpuydeckasi OKpyKHOCTb,

84 OIpe/IeTICHNEe TPUTOHOMETPHYECKUX
(YHKIHIA YUCIIOBOTO apryMEHTa
TpuronomeTpudeckasi OKpyKHOCTb,

85 oTpesiesieHue TPUTOHOMETPUICCKIX
(GyHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIC TPUTOHOMETPUYECKHUE
bopMyIbI

g7 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmyIbI

88 OCHOBHBIC TPUTOHOMETPUIECKHUE
bopMyIibt

89 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIibl

90 [IpeobpazoBaHue TPUTOHOMETPHUUECKUX




BBIPAKCHUM

[IpeobpazoBaHre TPUTOHOMETPUYECKUX

91 .
BBIpKEHU I

92 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX
BBIPAXKECHUM

93 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX
BBIPAKCHUI

94 Penienue TpUroHoMeTprUUECKUX
ypaBHEHUI

05 Penienue TpUroHoMeTprUUECKUX
YpaBHEHUN

96 Pemienne TpuroHOMeTpU4YECKUX
ypaBHEHUI

97 Penienne TpuroHoMeTprUUECKUX
ypaBHEHUU

08 Pemenune TpuroHoMeTpuuecKux
yYpaBHEHUU

99 Pemenne TpuroHOMETpUYECKUX
ypaBHEHUU

100 Pemenune TpuroHoMeTpuuecKux
ypaBHEHUU
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHU"
ITocnenoBaTeIbHOCTH, CITOCOOEI

102 3aIaHKsA [MOCIEeN0BaTenbpHOCTE. MeTon
MaTeMaTHYECKOW MHAYKIHH

103 MOHOTOHHBIE B OTPAaHUYCHHBIC




IIOCJIEI0BATEIBLHOCTH. McTOpus
aHamu3a OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yObIBaromas
reoMeTpHuuecKas porpeccus

107 CyMMa OecKOHEUYHO yObIBaromen
reoMeTPUUECKON porpeccun
JIMHENHBIN ¥ YKCIOHEHIMATIbHBIA POCT.

108 Yucno e. Dopmyrna CI0KHBIX
HPOLICHTOB
JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.

109 Yucno e. Dopmyra CIOKHBIX
IIPOLIEHTOB
Hcnonp3oBanue nporpeccuu uist

110 pelieHus peaibHbIX 337124
MPUKIIATHOTO XapaKTepa

111 KonrtpomnbHas pabora:
"ITocenoBaTenbHOCTH U Mporpeccun”

112 HenpepbiBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbIBa. ACUMIOTOTHI IpadUKOB
byHKINMA

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS

HEpPaBEHCTB




MCTOI[ HUHTCPBAJIOB JIA pCIICHUS

117
HEPABCHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

121 [IepBas u BTOpast npou3BOAHbBIE
byHKITUN

122 Onpenenenue, reOMETPUIECKUN CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOMN

124 VYpaBHeHMEe KacaTeIbHOU K rpaduky
byHKIUM

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIUHN

126 [Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIMMA

127 ITpon3BoHBIE 2IIEMEHTAPHBIX
byHKINMA

128 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,

YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIIUI




131 KonTtponsHas padora: "[IponsBoanas” 1 1

132 [ToBTOpEHmE, 0600IICHNE, 1
cucTemarusanus 3HaHuil: "YpasHenus"

133 [ToBTOpEeHmE, 0600IICHHE, 1
cucremaTusanus 3Hanuil: "Oynkuun"

134 Wrorosas kKoHTpoJBbHAS paboTa 1

135 HroroBast kKoHTpoOIbHAs paboTa 1

136 [ToBTOpeHwMeE, 0606HI€HI§6, 1
CUCTeMAaTH3AIHsI 3HAHHHA

OBILEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

n/n

Tema ypoka

[IprumeHeHnne nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoJIbIIETO 1

HaMMCHBIICTO 3HAYCHU A HerepBIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIETO 1




HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKLUU Ha OTpe3Ke

10

11

Haxoxxnenne HanOOIIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GYHKIIUY Ha OTPE3Ke

Haxoxnenne HanOOJIbIIEro U
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOMN
(GyHKIMHU HAa OTpe3Ke

Haxoxaenre HauOoIbIIErO U
HAUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GYHKIIMU Ha OTpE3Ke

12

Haxoxnenne HanOoapIIero u
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
GyHKIINM Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

16

IIprMmeHeHne nporu3BOIHOMN ISt
HaXO0XJICHUS HAaWTYy4YlIEro pelieHus B
MPUKJIAJIHBIX 3a/1a49axX

IIprMeHeHre nporu3BOIHOMN ISt
ONPENEIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpaduxkom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyJIoN WK
rpadpukom




17 Kommozunus ¢pyHKImi

18 Kommo3zurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 I'eomerpuueckue o6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha
KOOPJMHATHOM TJIOCKOCTH

99 KonTtponsHas pabdora: "MccnenoBanue
(GYHKINH C TOMOIIBIO TPOU3BOIHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[TepBooOpazHbIe 37IEMEHTAPHBIX

24 dbyukmuii. [IpaBuna HaxoxaeHUS
nepBOOOPa3HBIX
[TepBooOpa3Hbie FIEMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna HaxoXKIEHUS
epBOOOPA3HBIX

26 Huterpai. I'eoMmeTpuyeckuii CMbICT
UHTETpaia

97 Brruncnenue onpeneaéHHOro HHTETpaia
o popmyne Herotona-JleliOHuma

98 Brruncnenue onpeneaéHHOro HHTETpaia
o popmyne Herotona-JleliOuuma

29 IIpumeneHne nHTErpaa 1UIst
HAXO0XJICHUS TUIONIAIeH TUIOCKUX QHUTYp
[Ipumenenne nHTErpaNa 1is

30 HAXO0XICHUS 00bEMOB reOMETPUIECKIX

T




[Ipumeps! perienuin

31 .
nuddepeHIaTbHBIX YPaBHEHUH

39 [Ipumeps! pemenuin
muddepeHIraIbHbIX ypaBHEHUN
Marematuueckoe MOJEIUPOBAHHE

33 PEeaNbHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHUN

34 Kontpoinbnas padora: "[lepBooOpaznast
u uHrerpan"

35 TpuronomeTrpuyeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINH, UX
CBOIicTBa U rpaduKu

37 TpuronomeTpuueckue QyHKITHH, UX
CBOICTBa U TpaduKH

38 TpuronomeTpudeckue QyHKITHH, UX
CBOICcTBa U rpadUKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U TpaduKH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHUH C TOMOIIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEN TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pewenne TpuroHoMeTpu4ECKUX
HEPaBEHCTB

45 Pemennie TpUroHOMETPHUUECKUX
HEPABEHCTB

46 Pemenne TpuroHoMeTprUeCcKUx
HEPABEHCTB

47 Pemenne TpuroHOMeTpUYECKUX
HEPaBEHCTB
KoHntponbHas padora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIHA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI pEILICHUS
NOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIlICHUS
NOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIlICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEeILICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILICHUS

J'IOl"apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

%6 Jorapu(pMUUECKUX HEPABEHCTB
57 OcHOBHBIE METO/IbI PELLIEHUS
UPPALMOHATIbHBIX HEPABEHCTB
58 OcHOBHBIE METO/IbI PEILICHUS
UpPPALMOHATILHBIX HEPABEHCTB
59 OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHATILHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHATIbHBIX HEPABEHCTB
61 ['padmyeckue METOABI peLICHUS
UPPALMOHATILHBIX YPaBHEHHIA
62 I'paduueckue metozs! pereHus
UPpPaLMOHATIbHBIX YPABHEHUM
63 I'padmuueckue metos! penieHus
ITOKa3aTeJIbHBIX YPaBHEHHUI
64 I'paduueckue MeTObI pelIeHus
MIOKAa3aTeIbHBIX HEPABEHCTB
65 I'padmueckue meTos! pemeHus
norapu(MUUECKUX YpaBHEHUN
66 I'paduueckue MeTObI perIeHus
norapu(MUUECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus
JorapupMHUUECKUX HEPABEHCTB
['padmyeckue METOABI peLIeHHs
68 MOKa3aTeIbHBIX U JIOTapU(MUICCKUX
YpaBHEHUNU
69 ['padmaeckue METOIBI pEIICHHS




MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH

70

71

72

I'paduueckue MeTo Bl pemeHus
MOKA3aTebHBIX U JIOTapU(YMUIECKUX
HEPABCHCTB

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHbBIX U JIOrapu(MUUECKUX
HEPaBEHCTB

KonTponbnas pabora:

"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapupMHUUECKHe HepaBeHCTBRA"

73

KommiekcHpie uncna. Anredpanueckast
U TPUTOHOMETPHYECKask OPMBI 3aIHCH
KOMILIEKCHOTO YHCIIa

74

KommiekcHbie uncna. Anredpanyeckast
U TPUTOHOMETpUYecKasi GOpMbl 3alHCH
KOMITJIEKCHOTO YHCIIa

75

76

Apudmerndeckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAMHATHOM IIOCKOCTH

78

79

N3o06paskeHne KOMIUIEKCHBIX YUCe Ha
KOOPJAMHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. KopHu N-oii cTenenun




N3 KOMIIJICKCHOI'O YHuCJjia

HpI/IMeHCHI/IC KOMIIJICKCHBIX YUCCII AJIA

81 pemeHust pU3MIECKuX U
reOMETPUUYECKHX 3a/1a4

82 KoHnTtposnbhas paborta: "KomMruiekcHbie
yucna"

83 HatypanbHble u nenbie yncia

84 HarypanbHble u nenbie yncna

85 [IpumeHeHne TPU3HAKOB JICTUMOCTH
LEJBIX YUCell

86 [IpumeHeHHe MPU3HAKOB JACTUMOCTH
LEJIBIX YUCEI

87 [TpyuMmeHeHre TPU3HAKOB IETUMOCTH
nensix uncen: HOA u HOK

88 [IpumeHeHre TPU3HAKOB JICTUMOCTH
uenbix yncen: HOJ[ u HOK

89 [IpumeHeHre TPU3HAKOB JICTUMOCTH
HEJIBIX YHCEJI: OCTATKU 110 MOJIYIIIO

90 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
HENBIX YUCEI: OCTATKH [0 MOIYIIO
[TpumeHeHre TPU3HAKOB JICTUMOCTH

91 [ENBIX YUCEIl: anropuT™ EBKnaa s
pelleHus 3314 B [IEJIbIX YHCIax

92 Kontponbnas pabota: "Teopust menbix
yucen"
CucreMa 1 COBOKYMHOCTh ypaBHEHUH.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-

CIIEICTBUS




94

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYIIHOCTEU pallMOHAIbHBIX
ypaBHEHUI

96

97

98

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEN UPpPalMOHAIbHbBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTelbHbIX
YpaBHEHUN

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH ITOKa3aTEIbHBIX
yYpaBHEHUHU

99

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(MUIECKUX
yYpaBHEHUHU

100

101

102

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
ypaBHEHU I

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 U3
Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM
JKU3HHU, MHTEPIIPETALUs TOITy4EeHHBIX
pe3yJIbTaToOB

HpI/IMeHeHI/IC CUCTEM K PCUICHUIO
MAaTEMAaTHYCCKUX 3a4a4 U 3a71a4 U3




pa3nuyHbIX 00acTeil HAyKH U pealbHOM
JKU3HU, MHTEPIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTUYECKUX 3aad U 3a7a4 u3

103 pa3nuyHbIX 00JacTeil HayKH U pealbHOM
JKU3HU, MTHTEpIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB
KonTtponbHas pabdora: "Cucremsl

104 PalMOHATIBHBIX, UPPALIMOHAIBHBIX
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUH"

105 PaunonaneHbIE ypaBHEHHUS C
napaMmeTrpamu

106 PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

107 PanuonaneHbIE CUCTEMBI €
napaMeTpamu

108 HppanunonaibHble ypaBHEHMS,
HEPaBEHCTBA C apaMeTpaMu

109 HppanuoHanbHble CUCTEMBI C
napaMeTpamu

110 IToka3aTenbHbIE ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpaMHu

111 IToka3aTenbHbIE CHCTEMBI C
napaMeTpamu

112 Jlorapugmuueckue ypaBHEHHUs,

HCPAaBCHCTBA C MapaMETpaMu




113

Jlorapudmuueckre CUCTEMEI C
napaMeTpamu

114

115

TpuronomeTpruyecKkue ypaBHEHUS C
napaMeTpamu

TpuronomeTpruueckue HEPaBEHCTBA C
napameTpamu

116

TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaIbHbIX
CUTYyalMi C IOMOUIBIO YPABHEHUH C
napaMmeTrpamu

118

119

120

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEH peabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

ITocTpoeHue u uccinenoBaHue
MaTeMaTU4YeCKUX MOJENIEH peaabHbIX
CUTYalHil C MOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpaMmu

KonrtponbHas pabdora: "3agauu c
napaMerpamu’

121

[ToBTOpenwue, 0600IIEHNE,

cucTeMaTu3anus 3HaHuil: "YpaBHeHus'

122

123

[ToBTOpenwme, 0600IIEHNE,

cucTeMarn3anus 3HaHui: "YpaBHEHUS'

[ToBTOpeHnue, 06001IeHNE,
cucTeMaTH3alus 3HaHuil: "Y paBHCHUSI.




Cucremsl ypaBHeHUI"

124

125

126

[ToBTOpEHmE, 0600IICHNE,
cHCTeMaTH3aIus 3HaHUH
"HepaBencrBa"

[ToBTOpEHME, 0600IICHUE,
CHCTeMaTH3allys 3HAHMI:
"Hepasencrtna"

[ToBTOpEeHME, 0000IICHNE,
CHCTeMaTH3allys 3HAHUIA:
"Hepasencrtpa"

127

[ToBTOpenue, 06001ICHNE,
CHUCTEeMaTU3alus 3HAHUI:
"[IpousBoaHas u e€ npumMeHenue"

128

129

130

[ToBTOpenue, 06001ICHNE,
CUCTEeMaTH3aIis 3HAHWI:
"IIponsBoaHas u €€ npuMeHeHue"

[ToBTOpenue, 06001IEHNE,
cucTeMaTH3alys 3HaHUM:
"IIponsBoaHas u €€ npuMeHeHue"
[ToBTOpenue, 06001IEHNE,
cucreMaTu3anus 3HaHuil: "MHTerpan u
€ro npuMeHeHue"

131

[ToBTOpenwue, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

133

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"
[ToBTOpeHnue, 06001IeHNE,
cucreMarusanus 3HaHuil: "OyHkuun"




134

Wroroas KoHTpoOJIBbHAS paboTa

135 HroroBast koHTpoIbHAs paboTa
136 [ToBTOpeHwme, 0606H_IGHIEC, 1
cUCTeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KIIACC
Koa .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yabTara
1 Ywuca v BEIYUCICHUS
11 OnepupoBarTh TMOHSATHUSIMH: PAlMOHAIBHOE W JICHCTBHTEIIBHOE YHCIIO,
' OOBIKHOBEHHAS M JICCSITHYHAS JIPOOb, IPOIICHTHI
12 BeimonHAT,  apudMETHYECKHE Omepaliid ¢  PAlMOHATBHBIMA |
' JIEHCTBUTEILHBIMHM YHCIIAMHU
13 BoimonuaTe  npuOMKEHHBIE  BBIUMCICHUS, UCHONB3YS  IMpaBuia
' OKPYTJICHUS, IeIaTh MPUKUIKY U OIICHKY PE3yJIbTaTa BEIYUCICHUN
OnepupoBaTh MOHATHAMU: CTEIICHD C LIEJBIM IMOKa3aTeIeM, CTaHapTHAS
14 (dhopMa 3anucu AeMCTBUTEIHHOTO YKCiIa, KOPEHb HATYpajJbHOW CTENEHU;
' WCIOJIb30BaTh MOIXOIAIIYI0 (hOpMY 3aMUCH ACHCTBUTEIBHBIX YHUCEIN TS
pelIeHrs MPaKTUIECKUX 337124 U IPEICTABICHUS JaHHBIX
OnepupoBarh MOHATHSIMH: CHHYC, KOCHHYC ¥ TaHTCHC MPOU3BOJILHOTO
15 yria; HWCIOJIb30BaTh 3allMCh MPOM3BOJIBHOTO YIiia uepe3 oOpaTHbIE
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEeHUs 1 HEpABEHCTBA
OnepupoBarh MOHATUSAMU: TOKAECCTBO, ypaBHEHHE, HEPABEHCTBO, 1IENI0E,
2.1 paloHaIbHoOe, UppalMOHATEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YpaBHEHHE
59 BeimonuaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKHUX BBIPDAKEHUH W
' pelaTh TPUrOHOMETPUUECKUE YpaBHEHUS
BrIimonHsaTh peoOpazoBaHus LIEJIBIX, paIMoHaIBLHBIX u
2.3 WPPAIMOHATILHBIX BBIPAKEHUH W pelIaTh OCHOBHBIC THUIIBI IICJIBIX,
paIMoOHAIBHBIX M HPPANMOHAIBHBIX YPaBHEHUI H HEPABCHCTB
24 [IpuMeHsITh ypaBHEHUS W HEPABEHCTBA JJIsl PEIICHUS MATeMaTUYECKUX
' 3a/1a4 W 3a]1a4 U3 Pa3TuIHbIX 00JacTel HAYKH U peaTbHOM KU3HU
MonenpoBaTh peanbHBIE CUTYAIlMH Ha S3bIKE anreOpbl, COCTABIATH
95 BBIDOKEHUS, YpaBHEHHs, HEPaBEHCTBA IO  yCIOBHIO  3ajauH,
HCCIIeIOBaTh MOCTPOCHHBIE MOJIEM C HCIOJIb30BAaHMEM armapaTa
anreOpbl
3 OyHKIUH U TpaPuKH
3.1 OnepupoBarh MOHATHAMH: (GYHKIHS, CIMOCOOBI 3amaHus (YHKIIHH,




00JIacTh OIpeNesIeHUs] M MHOXKECTBO 3Ha4eHHMH (QyHKUMH, Tpadukx
(dbyHKIIMH, B3aMMHO 0OpaTHbIC PYHKITUN

OmnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH

3.2 (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIUN 111 pelIeHUsT ypaBHECHUIH
34 Crpoutb W uuTaTh TpaQuUKH JHHEHHOW (YHKLIMH, KBaIPATUYHOM
' (GyHKINH, CTENEHHON (PYHKIINH € IIeNTBIM TIOKa3aTeIeM
Ucnonb3oBare rpaduku (GyHKIUN A1 KUCCIEIOBAaHUS MPOLECCOB H
35 3aBUCUMOCTEHN P PELICHUU 3a/a4 U3 JAPYTUX y4eOHBIX MPEAMETOB U
' peanbHOM JKU3HHU, BBIpAKaTh (OpPMYyJIaMH 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana maremaTnueckoro anaiansa
41 OmnepupoBaTh MOHATHUSAMH: IIOCIIEAOBATEIBHOCTD, apudmMeTndeckas u
' reoMeTpuuecKas porpeccun
OmnepupoBarh MOHATUAMHU: OECKOHEYHO YyOBIBAIOIIasi r€OMETpUYecKas
4.2 mporpeccusi, CyMMma OECKOHEYHO yOBbIBaIOLIEH IeOMETpUUYECKON
IIpOrpeccuu
4.3 3amaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIOCO0aMU
44 Hcnonb30Barh CBOMCTBA IMOCIEAOBATEIBHOCTEM M MPOTPECCH A
' pelIeHrs peabHbIX 3aJa4 MPUKIaJHOTO XapaKTepa
5 MHosxecTBa 1 JIOTUKA
5.1 OnepupoBarh NOHATUAMHU: MHOXKECTBO, OIEpAlUU HAJl MHOKECTBAMHU
Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ammapar s ONUCaHUS
5.2 pEeaIbHBIX MPOLIECCOB M SIBJICHMM, MPH pEHIeHUH 3aiad U3 JPYyrux
Y4eOHBIX TIPEIMETOB
53 OnepupoBaTh IOHATUSAMHU:  OIpPEAEIEHUE, TEOpEMa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero o0pa3oBaHust
pe3yJbTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MOHATUSAMHU: HaTypaJbHOE, LIEJIO€ YUCIIO; HCIOJIb30BAThH
11 IIPU3HAKN JIE€IMMOCTH LENbIX YMCEJ, PA3JIoKEHHE 4YHciIa Ha IPOCThIE
MHOKUTENH JUIsl pELICHUs 3aa4
1.2 OnepupoBaTh NOHATUEM: CTENEHB C PALIMOHAIBHBIM OKA3aTeleM
13 OnepupoBaTb MOHATUSAMHU: Jorapudm yucma, JeCSITHUYHBIE U

HaTypaJibHbIE JTIorapu(pMbl




YpaBHEHUs U HEPABEHCTBA

2.1

2.2

2.3

[IpuMeHsITh CBOMCTBA CTENEHU MJid MNPeoOpa3oBaHUs BbIPAKCHHIH,
ONEpUPOBATh MOHATUIMU: IMOKA3aTEIHLHOE YPaBHEHHE M HEPaBEHCTBO;
peniaTb OCHOBHBIE THIIBI TOKAa3aTEIbHBIX YPABHEHUN U HEPABEHCTB

BemonusaTe npeoOpa3zoBaHUs BBIPAXKEHUH, COIEpKAIIUX JIOTapru(MBL;
OMepUpoOBaTh  MOHATUAMU:  JorapuMuueckoe  ypaBHEHUE U
HEPAaBEHCTBO; PelllaTh OCHOBHBIE TUIIBI JIOTApU(MUYECKIX YPaBHEHUN U
HEPaBEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

2.4

OnepupoBaTb MNOHATUSIMM: CUCTEMA JIMHEWHBIX YpaBHEHHMM u €€
pELIeHUE; UCIIONIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHHUM Ul pELICHUS
IIPAaKTHYECKUX 3a/1a4

2.5

2.6

Haxogute pemieHMss NOpPOCTEHINMX CHCTEM W COBOKYIIHOCTEH
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

MojenupoBaTh pealibHbIE CHTYallMd Ha S3bIKE aJreOpbl, COCTABIATH
BBIP)KCHUS, YPABHCHHSI, HCPABEHCTBA M CUCTEMBI 110 YCJIOBHUIO 33]1auH,
UCCIICIOBaTh IOCTPOCHHBIC MOJICNIM C HCIIOJB30BAaHHEM arrapara
anreOpsl

@OynHxn 1 rpaduku

3.1

OnepupoBaTh MOHATHAMH: IepUOIUYEcKass (QYHKLIHS, HTPOMEXYTKU
MOHOTOHHOCTH (DYHKILIMH, TOUYKH SKCTpeMyMa (PYHKIMH, HauOoJblIee U
HauMEHbIlIee 3HAYeHUS (YHKIMM Ha MPOMEXKYTKE; HCIIOJIb30BATh HUX
JUTst iccreioBaHusl QyHKIUY, 3a/1aHHOM rpadukom

3.2

3.3

3.4

OnepupoBaTh MOHATUAMU: TPaPUKH MMOKA3aTEIBHOM, Torapu(pMUIECKOM
U TPUTOHOMETPUYECKUX (PYHKIMI; M300pa’kaTh UX HA KOOPIMHATHOU
IJIOCKOCTH UM UCIIOJIb30BATh I PEILICHUs] ypaBHEHUI 1 HEPaBEHCTB
N300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH TpaduKH JTHHEHHBIX
YPaBHEHHH W UCIOJB30BaTh MX U PEIICHHUS CUCTEMBI JIMHEWHBIX
YPaBHEHUNU

Hcnonp3oBarh rpaduku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIMITIIMH

4.1

4.2

Hauana maTremaTudeckoro againsa

OHepI/IPOBaTL IMOHATHAMHA: HCHUPCPLIBHAA (1)}/HKI_II/I${, IpOU3BOJHAA
(I)YHKI_II/II/I; HCIIOJb30BaTh FCOMCTpI/I‘-ICCKI/Iﬁ n (1)H31/II-IGCKI/II\/'I CMBICJI
HpOHSBO,Z[HOfI AT PpCIICHHUA 3a1a1

Haxomuts mpou3BOJAHBIE  3JEMEHTAPHBIX  (DYHKLIMNA, BBIYUCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIIUH

4.3

Hcnonp30BaTh TPOWM3ZBOAHYIO IS HWCCIENOBaHHWS (PYHKIIMU Ha
MOHOTOHHOCTB U DKCTPEMYMBI, TPUMEHSTh PE3YIbTaThl UCCIAEIOBAHUS K
MOCTPOEHUIO TpaduKOB

4.4

Hcmonbs30BaTh MPOU3BOAHYIO JJI HAXOXKACHUS HAWITYUHICTO PCIICHU B




MNPUKIIAAHBIX, B TOM YHUCJIC COONUAJIbBHO-3KOHOMUYCCKHUX, 3aadax

OHCpI/IpOBaTb IIOHATHAMMU nepBoo6pa3Ha;1 N HWHTCrpaja; IIOHUMATb

43 reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3J€MEHTApHBIX (YHKIUH, BBIYUCIATH
' uHTerpai mo ¢popmyne Hetorona — JleliOnua

47 Pemate npukianHeie 3aa4d, B TOM YUCIIE COLUAIBHO-3KOHOMHYECKOTO

U (puzngeckoro xapakrepa, CpeACTBAMU MaTEMATHYECKOTO aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEeHT COIep:KAHUS

Kox
1 Hucna u BIYUCICHUS
Pammonanbueie  yncna. OOBIKHOBEHHBIE W JECATUYHBIE JIpOOHM, TPOICHTHI,
11 OeCKOHEeUHbIE MePHOANYECKHE APOOH. ApupMETHYECKHE OIIEpallui C PalMOHATEHBIMU
' qlcllaMU, IpeoOpa3oBaHus YNUCIOBBIX BelpakeHU. [Ipumenenue npo0eil U NpoLeHTOB
JUTSL PEUICHNUs IPUKJIAIHBIX 33/1a4 U3 PA3JIMYHbBIX OTPACIel 3HAHUH U PEaNbHON KU3HH
JlelicTBUTENbHBIE YKCia. PanoHansHble U HppalMoHalbHble Yncia. Apudmernueckue
1.2  omepamuu C JACHCTBUTENBHBIMH YHUCIaMH. [IpuOMKEHHBIC BBIYMCICHHSA, IPaBHUIIA
OKpYTJICHUS, TPUKUIKA U OLEHKA Pe3yabTaTa BEIYUCICHHH
Crenens ¢ 1iensIM nokaszareneM. CtannaptHas popma 3arucy 1eHCTBUTEIBHOIO YHCIIA.
1.3 Hcnonb3oBaHue MOAXOASMIEH (GOpMBI 3amMcu ACHCTBUTEIbHBIX YHMCEN Ul PELICHUS
MPAKTUYECKHX 3a/1a4 U NPEACTABICHUS JaHHBIX
14 ApudmeTrrueckuii KOpeHb HaTypalbHOM cTeneHu. JlelcTBus ¢ apudmMernyecKumMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCHMHYC ¥ TaHI'€HC 4YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1  ToxnmecTBa U TOXKIECTBEHHBIE TPE0OpPa30BaHUS
99 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaskeHUH. OCHOBHbBIE TPUTOHOMETPHUECKUE
' bopmyIsl
53 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Meron
' HUHTEPBAJIOB
2.4  Pemienue nenbIX U IpOOHO-pAIIMOHABHBIX YPaBHEHUH U HEPABEHCTB
2.5  Pemenue nppanyoHaJIbHBIX YpaBHEHHH U HEPABEHCTB
2.6  PemeHue TpUTOHOMETPHUYECKHX ypaBHEHUH
57 [IpumMeHeHMe ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3a]au U 3a7a4 U3
' pa3nuyHbIX 001acTeil HAyKH U peabHOM KU3HU
3 OyHKIMH U TpaduKu
31 @Oynkius, crnocodbl 3amaHus ¢yHkiuu. [padukx  ¢yHkumu. B3aumbHo oOpaTHBIE
' GyHKIUH
3.2 OOnacte ompeneneHuss M MHOXeCTBO 3HaueHwid ¢(ynkmuu. Hymm ¢dyHkumm.
' [TpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKLIUU
3.3 | Crenennas (QyHKIHUS ¢ HATypaldbHBIM M IIEJIBIM TTOKa3zaTesneM. E€ cBoiicTBa u rpaduk.




CaoiicTBa u rpaduk KOpHA N-0if cTeneHn
34 Tpuronomerpuueckass OKpPY)KHOCTb, OIpENEIEHUE TPUTOHOMETPUUECKUX (YHKLUH
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTiueckoro aHaimsa
41 [locnenoBarenbHOCTH, CIOCOOBI  3aJaHUsl  IOCIENOBATENbHOCTEH. MOHOTOHHBIE
' [0CJIEI0BATELHOCTH
Apudmernueckas M reoMmerpuyeckas Imporpeccud. beckoHedHO — yObIBaroas
49 ~ TEOMETpHYECKas MPOrPECCHs. Cymma OecKOHEYHO YObIBaroOIEH I'€OMETPUYECKOM
' nporpeccun. @Dopmyna CIOXKHBIX TPOLEHTOB. VICIONB30BaHHE MPOTPECCUU IS
peleHHs peaabHbIX 33a4 IPUKIAJHOTO XapaKTepa
5 MHoxecTBa 1 JOrMKa
MHoxecTBO, omnepauuu HaJl MHOxectBamu. [luarpammel Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOXECTBEHHOIO ammapara /s ONHCAHUS PeallbHBIX
MIPOIIECCOB M SIBJICHUH, P PEIICHUH 3324 U3 APYTHX YIEOHBIX MTPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KIIACC
IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
Kon
1 Yucna v BIYUCICHUS
1.1  HarypanbHble u nensle yncia. [Ipu3Haku AeTMMOCTH LENbIX Yncell
1.2  Crenesb ¢ paiMoHAIBHBIM TIOKa3aresaeM. CBOWCTBaA CTEIIEHH
1.3  Jlorapudm uncna. JlecaTUUHbIE U HaTypalbHbIE JIOTapU(MBI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1  IIpeobpazoBaHue BbIpaKE€HHM, COepKALIMX JTOrapu(pMbI
2.2 IIpeobOpa3oBaHue BBIpaKEHHIA, COJACPIKAINX CTETICHH C PAIlMOHAIBHBIM MTOKa3aTeIeM
2.3 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4  Tloka3aTenpHBIC YPaBHEHUS M HEPABEHCTBA
2.5  Jlorapudmuueckue ypaBHEHHUS U HEPAaBEHCTBA
26 Cucrembl IMHEWHBIX ypaBHEHMI. PenieHne npukiagHbiX 3a1ad ¢ MOMOIIBIO CHCTEMBI
' JIMHEUHBIX YPABHEHUN
2.7 = Cucrembl M COBOKYITHOCTH PAllHOHATHHBIX YPAaBHECHUI M HEPABEHCTB
)8 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a/1a4 U
' 3aJa4 U3 Pa3MUYHbIX 00JIacTel HAYKU U pealbHOU KU3HU
3 DOyHKINUK U TPaPUKH
Oynkuus. [lepuonnyeckue ¢yHkumu. [IpomMexyTkM MOHOTOHHOCTH — (DYHKIIHH.
3.1  Makcumymbl W MUHUMYMBl ¢GyHKIud. HauOonbiiee W HauMeHbIee 3HAYCHHUE

GYHKIIMH HAa IPOMEKYTKE




3.2

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu

3.3 TlokazarenbHas u gorapupmMuueckas GyHKIHH, UX CBOMCTBA U Tpaduku
3.4  Hcnonw3oBanue rpadukoB GyHKIMN IS pEIICHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpagukoB (GYHKIUN IS UCCIEAOBAHUS MPOIECCOB U 3aBUCHUMOCTEH,
3.5  KOTOpBIE BO3HUKAIOT IPU PEIICHUH 33/1a4 U3 JPYTruX YUeOHBIX MPEJAMETOB M PEaTbHON
KHU3HH
4 Hauana maremMaTHueckoro aHajinza
4.1  HemnpepsiBHbIe (yHKIMUA. METOJI HHTEPBAJIOB I PELICHNUS HEPABEHCTB
4.2  TlpousBoanas ¢hyHKIMH. ['eoMeTpruyecKkuii U PU3NIECKUIA CMBICI MPOU3BOTHON
43 [IpousBoanbie sneMeHTApHBIX (QyHKOMA. DOpMYyNIBl HAXOXKIEHHS IMPOU3BOIAHOM
' CYMMBI, IPOU3BEIEHUS U YACTHOTO (YHKIUN
[IpumeHeHne TMPOM3BOAHOM K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.4  skcrpemymbl. HaxokaeHrne HawOOJBIIET0 W HAaUMEHBIIETO 3HAYCHHUS (YHKIMU Ha
OTpe3Ke
45 [TpruMeHeHHe MPOU3BOAHON Ul HAXOXKJICHMS HAWIYUIIEro PELICHHs] B MPUKIATIHBIX
' 3ajaydax, JAJIs OlpeesIeH!s] CKOPOCTH Ipoliecca, 3alaHHOro GopMyInoil Ui rpadgukom
4.6  IlepBooOpa3nas. Tabiuiia nepBooOpasHBIX
4.7 WuTerpan, ero reoMeTpuueckuii 1 QU3MUECKUIl CMBICT. BblumcieHne MHTErpana mo

dbopmysne Hetotona — JleiiOuumna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 0611ero
o0pa3zoBaHus

Bnagenue meronamu 10Ka3aTenabCTB, alrOPUTMaMU PELICHUS 3a/1ay;
yMeHue (QOpMyJIHpOBaTh M ONEPUPOBATh IOHATUSAMHU: OIpEIeSIeHHE,
aKCHUOMa, TeopeMa, CIEJCTBHE, CBOMCTBO, IpPHU3HAK, J0Ka3aTENIbCTBO,
PaBHOCHJIBHBIE (bOopMyIHUPOBKY; HIPUMEHSTh ux; yMeHue
¢dopmynupoBate 00paTHOE W  TNPOTHUBOIIOJIOKHOE  YTBEPXKICHHE,
IPUBOAUTH TPUMEPbl M  KOHTPIPUMEPBI, HCIOJIB30BaThb METOJ
MaTeMaTHYeCKOM MHAYKLUU; IPOBOAUTH JOKAa3aTeNbHbIE PacCyKICHUs
IpU  pEelIeHWH 3aJad, OLICHHMBAaThb JIOTMUYECKYI0  IPAaBUIIBHOCTb
paccyXJeHUI; yMEHUE ONepupoBaTb IOHATHUSIMHU: MHOYKECTBO,
MIOJIMHOXKECTBO, OINEPALN HaJ MHOXKECTBAMH; YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar Juisi  ONHMCAHUS  peallbHBIX
IIPOLIECCOB U SIBJICHUI M IPU PEIICHHUH 33a/1ad, B TOM YHCIE U3 OPYIHX
y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATHAMU: Tpad, CBSI3HBIN
rpad, naepeBo, IMKI, rpad Ha IUIOCKOCTH; yMEHHE 3a7aBaTh U
OMMCHIBATh Tpadbl pa3IMuHbIMHU CIIOCOOAMU; UCIOIB30BaTh Ipadbl NpU

peUICHUHN 3a1a1

YMeHHe onepupoBaTh MOHATUSMH: HaTypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C IENIBIM MOoKa3aTeaeM, KOPEHb HaTypaJIbHOW CTETICHH, CTETICHb
C palMOHAJIbHBIM  [OKa3aTeleM, CTeNeHb C JEHCTBUTEIbHBIM
mokasarejeMm, Jorapudm Uucia, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJBHOTO YHKCJIa, OCTATOK MO MOJYJ0, pallOHAIBLHOE YHCIIO,
UppallMOHANILHOE  YHCIO0,  MHOXKECTBA  HATypalbHBIX,  IENBIX,
palMoOHANBHBIX, JIEUCTBUTEIBHBIX YHCET; YMEHHE HCIOJIh30BaTh
MPU3HAKU JEIMMOCTH, HAaUMEHBIINA OOIIMN AETUTENlb U HauMEHbIIee
oOmree kpatHoe, anropuT™ EBKiInaa mpu pemeHnn 3aaa4; 3HaKOMCTBO €
pa3IMYHBIMU ~ TO3ULMOHHBIMM  CHCTEMaMH  CUMCIICHUS; YMEHHE
BBITIOJTHATH BBIYMCIICHUE 3HAYEHUI M MpeoOpa3oBaHUs BBIPAKEHUH CO

CTENEHsMH U Jorapudmamu, npeoOpa3oBaHus ApOOHO-pAMOHATIBHBIX




BBIPQXKEHUI; YMEHHE ONEpUPOBATh MOHATHSMH: IOCIEI0BATEIbLHOCTD,
apudmernyeckas nporpeccus, reomMeTpuyecKas nporpeccus,
OeckOHEeYHO YyObIBaromlass TreoMeTpHuYecKas IMporpeccusi; yMeHHue
3a/aBaTh  IIOCJIEJOBATEIbHOCTH, B TOM 4YHUCIE C  IIOMOIIBIO
PEeKyppeHTHbIX  (opMmyn;  yMeHHE  ONEepUpOBATh  IHOHATHUSIMHU:
KOMILUIEKCHOE YHCJIO, COMPSKEHHBIE KOMIUIEKCHBIE 4YMCa, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4ucia, (GopMma 3alucH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpPHYECKas M anreOpanyeckas); yMeTh
MIPOU3BOJIUTH apu(PMeTUYECKue ACHCTBUSI C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  MPUMEPHl  HWCIOJB30BAaHMUSI  KOMIUIEKCHBIX  YHCEI;
ONEPUPOBATH MOHATUAMM: MaTpulia 2x2 u 3x3, onpeneanuTesb MaTPHUILbI,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OITPECACIIUTECIIA

VYMmenue OIICpHUPOBATHL IMOHATHUAMU: pPALUOHAIBHBLIC, HPPALHMOHAIBHBIC,
II0KAa3aTCIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHA MW HCPABCHCTBA, HX CHUCTEMbI; YMCHUC OIICPpHUPOBATH
IIOHATUAMU: TOXIACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHC,
HCPaBCHCTBO, CHCTCMaA ypaBHeHI/IfI U HCPABCHCTB, PABHOCHUJIBHOCTbH
ypaBHeHHﬁ, HCPAaBCHCTB U CHCTCM; YMCHHC pCIIATb YPaBHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IMOMOLIBIO Pa3JINYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HEPABCHCTBA HW CHUCTCMbI C IIapaMCTpOM; TNPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CUCTCMBI IJId PCHICHUA MATCMATHYCCKUX

3ala4 U 3a1a4 U3 pa3JInYHbIX obOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKIHSA, YETHOCTh (DYHKIMH,
MEePUOJUYHOCTh (DYHKIMHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
¢GbyHKIMH, SKCTpeMyM (YHKIHMHU, HauOobllee ¥ HaUMEHblIee 3HaYeHUs
(YHKIIMM Ha TPOMEXYTKE, HeNpephIBHASI (PYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMH, TIepBas U BTOpasi MPOU3BOAHAS (PYHKIUHU, TEOMETPHUUECKUI U
¢u3nueckuif CMBICT TPOU3BOJHON, NEepBOOOpa3Has, oONpeAeTIEHHbINA
UHTErpaj; yMEHHE HaXOIUTh ACHUMITOTHI rpaduka (yHKIHMU; YMEHHE
BBIUUCIISATh TMPOU3BOJHBIE CYMMBbI, TPOM3BEACHMS, UYACTHOTO U
KOMIO3ULMHU (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelIbHOW K Tpaduky
(GyHKIUY; YMEHHE HaXOOUTh NMPOU3BOJHBIE AJIEMEHTApHbIX (QYHKIUH;
YMEHHUE HCHOJb30BaTh MPOU3BOIHYIO JUIsl HCCIEAOBAHUS (DYHKIIHIA,
HaxXOAWUTh HaumOONbIIME Y HAaUMEHbIINE 3HA4YE€HUS (PYHKLUH; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIIOJBb30BAaHUEM arlapara MaTeMaTHYECKOTo

aHaJIM3a; HNPHUMCHATH IMPOU3BOAHYIO JIA HAXOXIACHUA HAWIYUIICTO




peLIeHNs B NPUKIALHBIX, B TOM YMCIIE COLUAIBHO-DKOHOMUYECKUX U
(bu3MUeCKUX 3a1a4aX; HAXOIUTh TUIOMIATU  00BEMBI (PUTYP C TIOMOIIIBIO
HMHTETpajla; MPUBOAUTH IPUMEPHI MAaTEMATHYECKOIO MOCIUPOBAHUS C

MOMOIIBI0 AU depeHIINaTbHBIX YPABHCHHIMA

YMeHue omnepupoBaTh MOHATUSAMHU: Trpaduk ¢GyHKIHM, OOpaTHAA
GbyHKIMS, KOMIO3UIMs (QyHKUMH, JUHEWHass (QYHKIHS, KBaJpaTHYHAS
byHKIHA, paloHagbHas byHKIHA, CTEIEHHas GbyHKIHA,
TpUTOHOMeTpHUYeckne (yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHUE
GyHKIMHU, TOKazaTelbHas W Jorapugmuyeckas (QyHKIHHM;, yMEHUE
CTPOUTH TpadUKU M3y4YeHHBIX (DYHKIMH, BBIIOIHATH NMPE0oOpa3OBaHUS
rpaduKoB (YHKIUH, UCIIOIB30BaTh TPauKH sl U3yUESHHUsI MIPOLIECCOB
Y 3aBUCHMOCTEH, IIPH PEIICHNH 33/1a4 U3 JPYrHX YIeOHBIX IPEIMETOB
3aJa4 U3 peallbHOW JKU3HH; BBIPAKATh (POPMYIIAMHU 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU; HCIIOJIB30BaTh CBOMCTBA W Tpaduku (QyHKIMHA s
peleHus ypaBHEHUH, HEPaBEHCTB | 33/a4 ¢ MapaMeTpamMu; H300pakaTh
Ha KOOPJMHATHOW TIIJIOCKOCTH MHOMKECTBA pELICHUH YpaBHEHUH,

HCEPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 3a/layll pa3HBIX TUIIOB (B TOM YHCJE Ha
MIPOLIEHTHI, 0JIM U YaCTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3a/1a4 U3 00JacTH yHpaBJIeHUS JIUYHBIMUA U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIIOBHIO 3aJa4M, MCCIEAOBATH IOJIYYEHHOE PELICHHE U
OLIEHUBATh IPaBAONOJOOHOCTh PE3YJbTaTOB; YMEHHME MOJEINPOBAThH
peanbHbBIE CHUTyalMd Ha S3bIKE MATEMaTHUKH; COCTABJIATH BBIPAKEHHS,
YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3aJauH,
HCCIIEI0BaTh ITOCTPOCHHBIE MOJEIM C MCIOIB30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATD MOJYYSHHBIH pe3yabTatT

YMeHnue onepupoBaTh MOHIATHIMU: cpefiHee apudMeTHYecKoe, MeAaHa,
HauOosplllee W HAMMEHBIIEEe 3HA4YEeHHUs, pa3Max, JUCIEePCHS,
CTaHJAPTHOE OTKJIOHEHHE 4YHCIOBOTO Habopa; yMEHHME U3BIEKaTh,
UHTEPIPETHPOBATh MH(POPMAIUIO, TNPEICTABIEHHYI0 B Ta0iIuIax, Ha
auarpammax, rpadukax, OTpakarollyl CBOICTBa peajbHBIX MPOIECCOB
U SBJICHUH; TNPEACTaBIATh HHPOPMALMIO C TOMOIIbIO TabmUI] U
IMarpaMM; HCCIEOBaTh CTAaTHCTUYECKHE JaHHbIE, B TOM 4YHCIE C
NPUMEHEHHEM TpapHUuecKUX METOJOB U DJICKTPOHHBIX CPEACTB;

rpau4YecKd UCCIIeIOBaTh COBMECTHBIC HAONIOACHUS C IOMOIIBIO




JliarpaMM pacCerBaHMS U JJUHEUHOM perpeccun
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YMeHue onepupoBaTh MOHATUSAMHU: CIYYalHBIA ONBIT W CIy4alHOE
COOBITHE, BEPOSATHOCTH CIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSATHOCTh C HCIOJIb30BAaHUEM TIpapUUECKUX METOJ]OB; MPUMEHATH
(OpMyIIBI CIIOKEHUSI ¥ YMHOXCHHSI BEPOSITHOCTEH, (HOPMYITy MOTHOU
BepoATHOCTH, (opmyny bepuymnu, komOuHaTOpHBIE (GaAKTHl U
(GOpMyIIBI; OIEHUBATh BEPOSTHOCTU pEATbHBIX COOBITUH; YMEHUE
ONEpUPOBATh TMOHATUSAMU: CllydyailHas BEJIMYMHA, paclpeaeseHue
BEpPOSITHOCTEH, MaTEMAaTUUYECKOE OXKHUJIAHHE, NUCTIEPCUsS U CTaHAApPTHOE
OTKJIOHEHHE CIy4YailHOW BeNMYWHBI, (GYHKIUH paclpelesieHus |
IJIOTHOCTA  PAaBHOMEPHOTO,  TMOKAa3aTeIbHOTO W HOPMAJIBHOTO
pacmpesneneHnuid;  yMEHUE  UCIHOJb30BaTh  CBOMCTBA  M3YYEHHBIX
pacrpeiesieHuid Jisi peuieHus 3a7a4; 3HaKOMCTBO C MOHSTHUSAMH: 3aKOH
OOJIBIIMX YHCEN, METOAbl BBHIOOPOYHBIX HCCIECIOBAHHI; yMEHHE
MIPUBOJUTH IPUMEPHI IPOSBIICHHS 3aKOHA OOJIBIIIMX YHCEIT B IPUPOJIHBIX
U OOIIECTBEHHBIX SBJICHUSIX; YMEHHE ONEPUPOBATh TMOHATUSIMHU:
COUYeTaHHEe, IEPECTAHOBKA, YHUCIIO COYETaHWI, YUCIIO MEPECTaHOBOK;
ounoM HploTOHA; yMeHHe MPHUMEHSTh KOMOWHATOpPHBIE (aKTBl U
paccykJIeHusl JUIsl pElIeHUs 3a7a4; OICHUBATh BEPOATHOCTH peabHbIX
COOBITHIA; COCTaBISATh BEPOSTHOCTHYIO MOJENb M WHTEPIPETHPOBATH

MTOJTyYEHHBIN pe3yJIpTaT

YMeHue onepupoBaTh IMOHATHUSIMHU: TOYKa, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIA, IUIOCKHH  yrou,
JIBYTpaHHBIA YToJ, TPEXTPaHHBIA Yroji, CKPEIIMBAIOIIMECS IpsSMBIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTh NPSMBIX U INIOCKOCTEH, yroi
MEXAY MPSAMBIMH, YroJd MEXAY NPSAMOM U IIOCKOCTBIO, YrOJd MEXIy
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE MEXKAY
MPSIMBIMU, PAaCCTOSHUE MEXIY IUIOCKOCTSAMU; YMEHHE HCIOJb30BaTh
IpU pELIeHUH 337a4 M3Yy4YeHHble (aKThl U TEOPEMbl IUIAHUMETPHH;
yYMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEro0 MHUpPA; CTPOUTH
MaTeMaTUYECKHE MOJEIN C IOMOIIBI0 TIE€OMETPUUECKHX IOHITHH U

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

YMeHue onepupoBaTh MOHATHAMU: IUIOMAAb (GUIYpHl, 00BEM (QUTYpHI,
MHOTOTPaHHUK, IIPABWIBHBIM MHOIOIPDAaHHUK, CEYCHHE MHOTOIDAaHHUKA,
KyO, mapamienenunesn, Npu3Ma, Nupamuia, (Gurypa M MOBEPXHOCTb

BpallleHus, UWIMHIP, KOHYC, map, chepa, miomans chepsl, IIOMAIb




MOBEPXHOCTH MHUpPaMUAbI, MPHU3MBI, KOHYCa, LWIMHIpa, 00bEM KyOa,
MPSIMOYTOJILHOTO Tapajuieienunea, mupaMubl, OpU3MBbl, TUIMHAPA,
KOHYCa, 1apa, pa3BépTKa MMOBEPXHOCTH, CEUECHUs] KOHyCa U LUIMHAPA,
[apajuleJIbHblE OCHU WM OCHOBAaHHUIO, CEYEHME II1apa, IJIOCKOCTb,
Kacaromasicss cheppl, UUIUHAPA, KOHYCa; YMEHUE CTPOUTh CEUEHHUE
MHOTOTpaHHUKA, H300paKaTh MHOTOTPAHHUKH, (PUTYPHI ¥ TIOBEPXHOCTU
BpallEHUsl, UX CEYEHMsS, B TOM 4YHUCJIE C TOMOIIBIO SJIEKTPOHHBIX
CPEICTB; YMEHHE TMPHUMCHITh CBOHCTBAa TeOMETpHUYECKUX uryp,
CaMOCTOSITENIbHO (DOPMYJIUPOBATh ONpEIeNICHUsT H3y4aeMbIX QUryp,
BBIJIBUTaTh THUIIOTE3bl O CBOWCTBaX M TMPHU3HAKAX T'€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBATH WIIM ONPOBEPraTh MX; YMEHHE MPOBOJIUTH
KiIaccupukanuio (GUryp TO pa3IMYHBIM TPHU3HAKaM, BBITOJHATH

HCO6XOI[I/IMBIC JOINIOJIHUTCIIBHBIC ITIOCTPOCHHA
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YMeHue omepupoBaTh TMOHATUSMHU: JBH)KEHHE B MPOCTPAHCTBE,
MapajuIeNIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOpOT, mpeoOpa3oBaHue moA00UsA, MOAOOHBIE (UTYpBI, yMEHUE
pacro3HaBaTh paBHBIC W MOJOOHBIE (PUTYpHI, B TOM YHUCIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh I'€OMETPUYECKUE OTHOIICHUS
MpU PEIICHUH 33]a4;, HAXOJWTh T€OMETPHUYCCKHE BEIMYUHBI (ITHHA,
yroi, miomaab, o0bEM) MpU pElIeHWH 3aJad M3 JAPYTUX Y4eOHBIX
MPEIMETOB U M3 PEATbHOM KU3HU; YMEHUE BBIUUCIATH TCOMETPHUCCKUC
BEITMYUHBI (IJMHA, YTOJ, IUIOMagb, O0BEM, TIIOMIAAh MOBEPXHOCTH),
WCIIOJNIb3YSl M3YYCHHBIC (OPMYIBI W METOABI, B TOM YHCIE: IUIONIaIb
MOBEPXHOCTH MHPAMHUJIBI, IPU3MBI, KOHYCA, IWIUHAPA, TUIOMIAas cepsl;
00BEM KyOa, MPSMOYTOJILHOTO TapajuleNienuIeaa, MUpaMuIbl, TPU3MBI,
WIMHpPA, KOHYCa, Iapa; YMEHHE HaxOIWTh OTHOIICHHE OOBEMOB

MOoI00HBIX QUTyp

VYMeHme OIICpHUPOBATH IIOHATUAMU: MMpAMOYTOJIbHAsA cucremMma
KOOPJIMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPJMHATH BEKTOpa, CyMMa
BEKTOPOB, NTPOM3BEICHHE BEKTOpa Ha YHCIIO, PA3JIOKEHUE BEKTOpa MO
0a3ucy, CKaIsApHOE NPOU3BEICHHE, BEKTOPHOE MPOM3BEACHHE, YIoil
MCXKAY BEKTOpaMu; YMCHHUEC UCII0JIb30BaTh BeKTOpHBII\/’I u KOOp)IHHaTHBIﬁ
METOJ ISl PEHICHHs] TEOMETPUYECKUX 3a/ad U 3a/1a4 JPYTruX y4eOHBIX

MPEIMETOB
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YMenue BLI6I/IpaTB HOI[XOI[SIH_[I/Iﬁ MeTod MIA PCIICHHA 3aldayiu,

IIOHMMAaHHWEC 3HAYUMOCTH MATEMATHUKH B HW3YYCHUU IPUPOJHBIX U




OOIIECTBEHHBIX MPOLECCOB U  SIBICHUN; yMEHHE pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTEeMaTUKH B HCKYCCTBE, YMEHHUE IPUBOJIUTH
MpUMEPbl  MAaTEMAaTHUYECKUX OTKPBITHM POCCUHUCKOM U  MHPOBOM

MaTeMaTUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon
1 Uwucna v BBIYUCICHUS
1.1 Harypanpnsle u nensle yncna. [Ipu3Haku 1eIMMOCTH IETbIX YUCeT
12 Pammonanbhple  umcnma. OOBIKHOBEHHBIE M JECATHYHBIE ApPOOH, TIPOLEHTHI,
' OeCKOHEYHBIE TIEPUOTNIECKIE APOOH
13 Apudmerndecknii KOpeHb HATypaJdbHOW cTeneHu. JlelCTBHSA ¢ apuPMETHIECKUMU
' KOPHSIMH HaTypaJbHOI CTEeTeHH
14 Crenens ¢ 1ienbsIM nokaszareneM. CTeneHb ¢ paloHaIbHBIM Ioka3aTeneM. CBoHCTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHUHbIE U HATYpaAJIbHBIC JIOTapH(PMBI
JlefictBuTenbHble 4HuCiIa. ApupMETHYECKUE OIepanuu C JACHCTBUTEIbHBIMHU
1.7 gyrciaamu. [IpuOakEéHHbIe BEIYUCIICHHS, TIPAaBUIa OKPYTIICHUS, IPUKHAKA U OI[CHKA
pe3yibTaTa BRIYMCICHUN
1.8 [IpeobpazoBaHue BbIpaKEHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppainuoHansHble YpaBHEHHsI
2.3 Tpuronomerpuieckre ypaBHEHUS
2.4 [TokazarenbHble U IoTapuPMUUYECKIE YPaBHEHUS
2.5 [enbie u 1poOHO-paIOHAEHBIC HEPABEHCTBA
2.6 WppanmonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CHcTeMBI M COBOKYITHOCTH YPaBHEHUH ¥ HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU
211 Marpuia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbI




OyHKIUH U TpapuKH

@Oynkius, cnocoObl 3ananus ¢yHkuud. ['paduk ynxnuu. B3zaumao obOparHble

3 ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUMN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHwi ¢Gynkumu. Hymm QyHxnumm.
3.2 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl 1 MUHMMYMBI (yHKnuu. HamOonbinee ¥ HauMeHbLIee 3HAUYCHHE
(GyHKIHMU Ha TPOMEXKYTKE
33 CrenenHass QyHKIMS C HATypaJIbHBIM M II€JBIM IOKa3areseM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnToTel rpadukoB Qynkmuii. CsoiicTBa  QyHKIHHA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocieq0BaTeIbHOCTH, CIIOCOOB! 3a0aHUS ITI0CJIE0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccun. @opmyia CIIOKHBIX MPOLIEHTOB
4 Hauana MaTemMaTH4yecKkoro aHainmsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHHe TNPOU3BOAHON K MCCIENOBAaHUIO (YHKUMH Ha MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. HaxoskaeHne HaubosblIero ¥ HauMEHbUIETo 3HaueHUs (QyHKIMH Ha
OTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoOxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTE U cTaTUCTUKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena ¥ MOBEPXHOCTH BPaIICHHS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Marematuka. Anre6pa u Hayaiga MaTeMaTH4eckoro aHaimsa; 10 kiacc.
yrayosenHoe ooyuenue Mepansak A.I'., Homuposckuii JI.A., [Tonskor B.M.;
nox penakiueit [Togonsckoro B.E. O61iecTBO ¢ orpaHMueHHOM
orBeTcTBEHHOCThIO M3narenbckuil neHtp «BEHTAHA-I'PA®y;
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

* Maremaruka. Anredpa v Hayaina MaTeMaTH4ecKoro aHaimsa; 11 kmacc.
yrayonennoe ooyuenue Mepansik A.I'., Homuposckuii JI.A., [Tonskos B.M.;
nox penakiueit [ogonsckoro B.E. O6miecTBo ¢ orpaHndeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-TPADy;

AxknuonepHoe obiectBo «M3aaTensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

«Anrebpa u Havyana ananuza. 10 kiace. [IpodguinbHbINA ypOBEHbD.
Kontponbsubie padots» B.W. I'mu30ypr, MockBa «MHuemo3una» 2022r.
T.W. KyniopoBa. AnreOpa u Hauana aHanuza. 11 ki.: [ToypouHsle niaHsl mo
yueOHuKky Mopakosuua A.I'.Bonrorpan: Yuurens, 2023

B.C. Kpamop. 3agauu ¢ napametpamu u MetoAsl ux pemenus. M.: OHUKC
Mup u o6pazoBanue, 2007 r. 12 M.U. CxanaBu. COOpHUK 3a/1a4 TI0
Marematuke ¢ pemenusimu. M.: OHUKC: Anbsnc, 2000r.

Anrebpa u Hauana aHanu3a. Kontpoasabie padotsl ais 10 kinacca
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypoka Bceero Kontpoaivie Hpakriyeckue H3yYeHUs o0pa3oBaTeJibHbIE
padoTbI padoTbI pecypenI
1 MHoecTBO, Onepaluy Haj 1
MHOKECTBAMU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeOpeTHKO-
3 MHOXECTBEHHOT'O armapara Jjs 1
pelieHus 3a1a4y
PannonaneHble yncna.
4 OOBIKHOBEHHBIE U ICCSITUYHBIC 1
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHIE IPOOH
Pannonanehblie yncna.
5 OOBIKHOBEHHBIE U JECSITUUHBIC 1
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHE TIPOOH
5 [Tpumenenue apoGeii u NPOLIEHTOB 1
JUTSL pellieHUs PUKIIAHBIX 3a/1a4
7 [Tpumenenue apobeli U MPOIIEHTOB 1
JUTSL pEIIeHUs PUKIIATHBIX 3a/1a4
JlelicTBUTENIbHBIC YHCIIA.
8 PanmonansHbIe ¥ HpparnoOHATbHBIC 1

qucia




Apudmernueckue onepanum ¢
JCWCTBUTEILHBIMH YHCITaAMH

10

11

12

Mopynp JEMCTBUTEIBHOTO YHUCIIA U
€ro CBOMCTBA

[TpubnmkEHHBIE BHIYUCICHUS,
IpaBuJia OKPYTJICHUS, IPUKUIKA U
OILICHKA pe3yJIbTaTa BbIUMCICHUH

OcCHOBHBIE METOIbI PEILICHUS [ENbIX
U 1poOHO-pAIIMOHATILHBIX YPaBHEHHIA
Y HEPaBEHCTB

13

OCHOBHBIE METOIbI PEIICHUS EJTBIX
U JpOOHO-pallMOHATBHBIX YPABHEHHUI
Y HEPABCHCTB

14

15

16

OCHOBHBIE METO/IbI PELLIEHNUS LENbIX
U 1poOHO-pallMOHATILHBIX YPABHEHUM
Y HEPaBEHCTB

MHoOrowieHsl OT OJHON EPEMEHHOM.
JleneHne MHOTOUYIEHa HA MHOTOUJIEH
¢ octatkoM. Teopema besy

MHOTro4JIeHBI C HEeTBIMU
koadunmentamu. Teopema Bueta

17

Pemenne cucreM TUHEHHBIX
ypaBHEHUU

18

19

Pemenue cucrem nMHENHHBIX
ypaBHEHUU

Marpuna cucTeMsl JTMHENHBIX

ypaBHeHU. OnpenennuTens MaTpULIbl
2x2, ero reoMeTpU4IECKU CMBICI U




CBOﬁCTBa; BBIYHMCIICHHUC €TI0 3HAYCHHUA

20

21

22

Onpenenuresib MaTPUILBI 2X2, €10
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[TpumeHneHue onpeaenuTeNs s
peIIeHUs] CUCTEMbI JIMHEHHBIX
ypaBHEHU M

Penienune npuknagHeIx 3aau c
IIOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUN

23

Pemenue npuknagHeix 3aga4 ¢
ITOMOTIIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

24

KonTtponsnas pabora:
"PanrionanbHbIe ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHeHUI"

25

26

DyHKIUS, CIIOCOObI 3a/1aHHs
¢yskun. BzaumHo obpaTHbIe
¢yukun. Komnosunus ¢pyHkimit
I'padux GyHKIIMN. DIeMeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN

27

OO6nacth onpeaesieHus] 1 MHOYKECTBO
3HayeHudt pynkuuu. Hynu ¢pyHkuuu.
[IpomexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIE (PYHKITUH.
[Tepuoanueckue GyHKIUU.
IIpomeXyTKM MOHOTOHHOCTH




byHKIIUN

29

30

MakcuMyMbl © MUHUMYMBI () yHKIIHH.
Haubounbiee 1 HauMeHblIee
3Ha4YCHHUE QYHKIIUU HA IPOMEKYTKE

Jlunelinas, kBagpaTuuHas U JpOOHO-
nuHenHas QyHKIIT

31

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MIOCTPOCHHE TPAPUKOB ATHX (PYHKIIUH

32

33

DJIeMEHTapHOE UCCIICIOBAaHUE U
MIOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI
CrerneHs ¢ eNbIM [TOKa3aTeIeM.
bunom HeroTona

34

CrereHs C LEIbIM IT0Ka3aTEIEM.
bunoMm HeroTona

35

36

37

CrenenHas QyHKIUS C HATypalbHBIM
U LICJIBIM NTOKa3areneM. E€ cBolicTBa
U rpauk

Konrponbnas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadgux"
ApudmeTnueckuiit KopeHb
HaTypaJIbHOM CTEIIEHHU U €T0
CBOMCTBA

38

ApudmeTndeckuii KopeHb
HaTypaJbHOMN CTENIEHU U €T0
CBOMCTBa

39

[IpeoOpazoBaHus YUCIOBBIX
BBIPAXEHH, COIEPXKALUX CTENEHU U
KOpHHU




40

[IpeobpazoBanust YMCIOBBIX
BBIPOKEHUI, COJIEPKAIIUX CTETICHU U
KOpHU

41

[IpeobpazoBanust YMCIOBBIX
BBIPAXKEHUM, COJICPHKAUX CTEIICHU U
KOpHH

42

43

44

HppaunroHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PELLICHUS
UPpPaLMOHATIbHBIX YPABHEHUM

HpparnmonansHble ypaBHEHUS.
OcCHOBHBIE METOIbI PEIICHUS
UPPALMOHATILHBIX YPaBHEHHIM

HpparmonansHble ypaBHEHUS.
OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIBHBIX YpaBHEHUN

45

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
MUPPALMOHAJIBHBIX YPABHEHUN

46

47

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
MPPALMOHAJIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUN
UppalMOHATIBHBIX YpaBHEHUN

48

PaBHOCHIIBHBIE ITEPEXO/IBI B PENIEHUHN
MPPALMOHAJIBHBIX YPABHEHUN

49

50

CgoiicTBa u rpaduk KOpHs N-0if
CTeNeHH KakK (QyHKIMH 0OpaTHOM
CTENEeHH C HATypaJIbHbIM
MOKa3aTeJeM

CgoiicTBa u rpaduk KOpHs N-0if




CTETeHU KaK (yHKIUU 0OpaTHOM
CTEIICHHU C HATYpPAJIbHBIM
HOKazaTeJeM

KonTtponbnas padora: "CBolicTBa u

o1 rpaduk KOpHs N-0if CTENeH!.
Wppaunonanbuble ypaBHeHUS"

59 CreneHb ¢ paloHaJIbLHBIM
IIOKA3aTeNeM U €€ CBOUCTBA

53 CreneHb ¢ paroHaJIbHBIM
HokasareseM U e€ CBOWCTBa

54 Crenens ¢ pallMOHATIbLHBIM
IIOKA3aTeNeM U €€ CBOUCTBA

55 [TokazarenbHast QyHKIUS, €
CBOWCTBA U TpapuK

56 Hcnonb3oBanue rpaduka GpyHKIUN
JUISl pEeLIeHUs] ypaBHEHUH

57 Ucnonb3oBanue rpaduka GpyHkunn
JUISL pEIEHUS] YPaBHEHUI
[Toka3zarenbHbIC ypaBHEHHUS.

58 OCHOBHBIEC METO/IBI PEIICHUS
ITOKa3aTeJIbHBIX YPaBHEHUI
[Toka3zaTenbHbIE YpaBHEHUS.

59 OcHOBHBIE METO/BI PELLIEHUS
NoKa3aTeIbHbIX YpaBHEHUN
IToka3aTenbHbIE ypaBHEHUS.

60 OcHOBHBIE METO/BI PELLIEHUS
NoKa3aTeIbHbIX YpaBHEHUN

61 KonTponbhas pabora:




"TTokazarenpHast PYHKIIHSL.
ITokazarenbHble ypaBHEHUS"

Jlorapudwm yucmna. CBoiicTBa

62
norapudma

63 Jlorapudm uucna. CoiicTBa
norapupma

64 Jlorapudwm yucna. CBoiicTBa
norapudma

65 JlecaTnvHbIe U HATYpAIbHbIC
J0rapupMbl

66 JlecaTuuHble U HATypalbHbIE
JorapudMbl

67 [IpeoGpa3oBanue BbIpayKeHUH,
COJepIKAIINX JIOTapH(PMBI

68 [Ipeo6pa3oBanue BoIpakeHUH,
coJIepXKanux Jorapudmol

69 [TpeoOpa3oBaHue BBIpAXKEHUH,
coJiepKaliX Jorapu(mbl

70 Jlorapudmmueckas pyHkuus, e€
cBOIicTBa U rpaduk

71 Jlorapudgmuueckas GyHKIus, e
cBOIicTBa U rpaduk

79 Hcnonp3oBanue rpaduka GpyHKuuu
JUISL PELIeHUs] ypaBHEHU I

73 Hcnonws3oBanue rpaduka GyHKIUU
JUISl peIIEHUs] YPABHEHUHN

72 Jlorapugmuueckue ypaBHEHUS.

OCHOBHEIE MCTOJBI pCHICHUA




JOTapupMHUECKUX yPaBHEHUI

75

76

77

Jlorapupmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEIICHUS
J0rapupMHUECKUX ypaBHEHUI

Jlorapudmuueckue ypaBHEHUSI.
OcHOBHBIE METO/IbI PEILICHUS
jgorapupMUUECKUX ypaBHEHHM

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUN
jorapu(pMHUUECKUX ypaBHEHHMA

78

79

80

PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
JOTapuPpMHUECKUX yPaBHEHUI

KonrtpomnbHas pabora:
"Jlorapupmuueckas ¢yHKIHUA.
Jlorapudmuueckue ypaBHeHUS"

CI/IHYC, KOCHUHYC, TAHI'CHC U
KOTAHI'CHC YHUCJIIOBOTO apryMCHTA

81

82

83

CuHyc, KOCUHYC, TAaHTE€HC U
KOTAQHT€HC YHCIIOBOTO apryMeHTa
ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMEHTa

ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIOBOTO apryMeHTa

84

TpuronomeTrpuyeckas OKpyKHOCTb,
orpezeieHue TPUTOHOMETPUYECKHUX
(GyHKIMI YHCIOBOTO apryMeHTa

85

TpuronomeTrpuueckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHUX
(GyYHKIIMI YHCIOBOTO apryMeHTa




OCHOBHBIE TPUTOHOMETPUYECKUE

86
bopMyIBI

87 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
hopMyIBI

89 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

90 [IpeobpaszoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUIN

o1 IIpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHHH

92 [Ipeobpa3zoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUN

93 [Ipeo6paszoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUN

94 Pemenune TpuroHoMeTpuuecKux
yYpaBHEHUHU

95 Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

96 Pemenune TpuroHoMeTpuuecKux
ypaBHEHUU

97 Pemenune TpuroHoMeTpruuecKux
YpaBHEHUNU

98 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU

99 Pemenune TpuroHoMeTpuuecKux

ypaBHEHUU




Pemienne TpuroHOMeTpU4YECKUX

100 .
ypaBHEHUU
KonTponpHas padora:

101 "TpUTrOHOMETPUYECKUE BBIPAKECHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
ITocenoBaTeIbHOCTH, CITOCOOBI

102 3aaHus I10CIeN0BaTEIbHOCTEMN.

Meton MaTeMaTHYECKON MHITYKIIMU

MOHOTOHHBIE ¥ OIpaHUYCHHBIC
103 MoCJIeI0OBaTeIbHOCTH. MicTopus
aHaJIM3a OECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus

105 I'eomeTpuyeckas nporpeccus

beckoneuno yObIBarommas

106 reoMeTpHuuecKas Iporpeccus
107 CyMMa OecKoHEUYHO yObIBaromen
r€OMETPUYECKON ITPOTrPECCUH
JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
108 poct. Hucino e. @opMyiia CIOKHBIX
IIPOLIEHTOB
JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
109 poct. Hucino e. @opMyiia CI0KHBIX
IIPOLIEHTOB
Hcrnonbs30BaHue MpOrpeccuu uist
110 pelieHus peabHBIX 3a7a4
IIPUKIIATHOTO XapaKkTepa
111 Kontponbnas padoTa:

"TlociienoBaTeIbHOCTA U




nporpeccun"

HenpepriBHble GYyHKIIUN U UX

112 .
CBOICTBa

113 Touxka pa3pbiBa. ACUMITOTHI
rpadgukoB QpyHKITHI

114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto MHTEPBAJIOB [UIsl PELICHUS
HEPABEHCTB

119 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKUUH 1715 peleHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMH 15 pereHust 3a1a4

121 ITepBast u BTOpas MpOU3BOIHBIE
byHKIIUHN

122 Omnpenenenue, reOMETPUIECKUI
CMBICII IPOU3BOAHOM

123 Onpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTeIbHOU K TpaduKy
byHKIIIN

125 YpaBHeHHe KacaTeabHOU K rpadpuky




byHKIIUN

HpOI/ISBOILHLIe OJIEMCHTAPHBIX

126 . 1
byHKIII

127 HpOHSB(ZILHLIG 3JIEMEHTAPHBIX 1
GyHKIMHA

128 [IpousBoiHAS CyMMBI, POU3BEACHHS, 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI

129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

131 'I'<OHTpOJII>Ha$I 1?'a60Ta: 1 1

IIpownsBoaHas

[ToBTOpEeHME, 0000IICHUE,

132 CHCTeMaTH3aIHs] 3HAHUIA: 1
"VpaBuenus"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

134 Hroroas xouTpoapHas pabora

135 HToroBast KOHTpOJIbHAsA paboTa

136 [ToBTOpeHwue, o606meH1ile, 1
cUCTEeMaTH3aIus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




11 KJIACC

n/n

Tema ypoka

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Mpon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
uccaeaoBaHuio PyHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio PyHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne POU3BOIHOM K
UCCIIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxmenne HanOOJIBIIETO U

HAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxmenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

10

11

Haxoxaenne HanOoIIbIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GYHKIIUM HAa OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAUYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne npou3BOTHOM JUIs
HaxO0>KJICHUSI HAMJTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJCHUS HAUJTY4IlIEro peiieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOH UITH
rpaduKom




17 Kommosurus ¢pyHKImi

18 Kommnosumus ¢hyHkmmii

19 Komnozumus GyHkimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TIOCKOCTH

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

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX
[TepBo0oOpazHbIe 3EMEHTAPHBIX

24 ¢dbynkuii. [IpaBuna HaxoXACHUS
MepBOOOPA3HBIX
[TepBooOpazHbIe AIEMEHTAPHBIX

25 ¢ynkuuit. [IpaBuia HaxXoXKAEHUSA
epBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
MHTETpajIa

97 Brruncnenue onpenenéHHOro HHTerpaa
o gopmyne HeroTona-JleiiOuuma

98 Brruncnenue onpenenéHHOro HHTErpaa
o gopmyne HeroTona-JleiiOnuma

29 [IpuMeHeHnne nHTETpasa 11
HAXOXKJICHHS TUTOIIAICH TUTOCKUX (QUTYp
[IpumeHeHne uHTErpaNa Juis

30 HaXO0XACHUS 00bEMOB T€OMETPUIECKUX

TEI




[Tpumeps! pemennii qudQepeHnraIbHbIX

31 .
ypaBHEHHI

32 [Tpumeps! pemennii qudQepeHnraIbHbIX
YpaBHEHUU
Matematuueckoe MOJEIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIMaTbHBIX YPaBHCHUM

34 Kontponbnas padota: "[lepBooOpazHas u
uHTerpan’

35 Tpuronomerpuieckne GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

38 Tpuronomerpuveckne GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHUI € TOMOIIbIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHIECKHUX

43 YpaBHEHHUH C TTOMOIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTpUUeCKuX
HEPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenue TpuroHOMeTpUYECKHX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

55 OcCHOBHBIE METOBI PELICHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB




OcHoBHBIC MCTOJbI pCHICHUS

o6 Jorapu(MUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAJIbHBIX HEPABEHCTB
58 OcHOBHbBIE METOBI PELICHUS
UppalMOHANIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
UppalMOHANILHBIX HEPABEHCTB
60 OcCHOBHBIE METO/BI PELLICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
61 I'pacdmueckue MeToabl pemeHus
UppalMOHANIBHBIX YPaBHEHUI
62 I'paduueckue METOIbI pELICHNUS
UpPpaLMOHATIbHBIX YpaBHEHUI
63 I'padnueckue MeToabl pereHus
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue MeTo bl peLeHus
II0OKa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLeHus
Jorapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(pMHUUECKUX HEPABEHCTB
I'padnueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JIOTapU(OMUIECKIX
ypaBHEHUH
69 I'padmyueckue MeTOBI pelIcHUS




MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHUU

70

71

72

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOTapu(PMHIECKUX
HEPABCHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapupMUIecKux
HEPaBEHCTB

KonTponbHas pabora:

"UppatnmoHaibHble, TOKa3aTeIbHbIe U
b
norapudMudecKkue HepaBeHcTBa"

73

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHYEcKast (POPMBbI 3aIUCH
KOMILICKCHOTO YKCIIa

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECcKast (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

75

76

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue oneparuu ¢
KOMIUJIEKCHBIMU YU CJIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

78

79

N300pakeHre KOMIUIEKCHBIX YnCell Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YKCJIa

80

®opmyna Myaspa. Kopuu N-oii crenenun




M3 KOMIIUICKCHOI'O 4ucCJja

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHUCCJI OJIA

81 pemeHust GU3NYECKUX ¥ reOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie
yucua'

83 HarypanbHble 1 1enbie ynciaa

84 HatypanbHble u 1iesnbie uncna

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LEJBIX YUCEIl

86 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LETBIX YUCEI

87 [IpumeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJ u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nenbix yucen: HOJl u HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LEJTBIX YMCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MOIYJIIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 LETBIX YUCEIT: anropuT™ EBkinaa s
pelIeHus 3a/1a4 B LEJIBbIX YHCIax

92 Kontponbras pabota: "Teopus menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-

CIIEZICTBHUSI




94

Cucrema ¥ COBOKYITHOCTh YpaBHEHUIA.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

95

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEW palliOHaIbHBIX
YpaBHEHUU

96

97

98

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEN UPpPALMOHATIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYTIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEeIbHbIX
ypaBHEHUH

99

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUIECKUX
ypaBHEHUH

100

101

102

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3IMYHbIX 00JacTei HayKH U pealbHOMN
YKWU3HH, HHTEPIIPETALUS TOJTY4EHHBIX
pE3yJIbTaTOB

HpI/IMCHCHI/IC CHUCTCM K PCIICHHUIO
MAaTCMAaTHYCCKUX 3aJa4 M 3aJ1a4 U3




pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, MTHTEPIPETALUs II0Jy4YCHHBIX
pE3yJIbTaTOB

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTUUYECKUX 3aa4 U 3a7a4 u3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KHU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yibTaToB
Kontposnbnas pabora: "Cucrtemsi

104 panroHaIBHBIX, UPPAIMOHATIHLHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHUI"

105 ParmonanbHbie ypaBHEHHUS C
napameTpamu

106 ParmonanbHble HEpPaBEHCTBA C
napameTpamu

107 PanmonanbsHbIE CHUCTEMBI C MapamMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppanunoHanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA
C rmapamMeTpamMu

111 IlokazareabHbIE CUCTEMBI C TApaMeTPaMu

112 Jlorapudmudeckue ypaBHeHHUS,
HEpaBEHCTBA C apamMeTpamMu

113 Jlorapudmudeckue CUCTEMBI ¢

napameTpamu




114

TpuUroHomeTpuuecKre YpaBHEHHUS C
napaMeTpamMmu

115

116

TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

TpuroHomerpudeckue CUCTEMBI C
napameTpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHUYECKUX MOJIEICH peaabHbIX
CUTYALMI C IOMOUIbIO YPABHEHUH C
rapameTpamMmu

118

[TocTpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOI[CJICﬁ PCATIbHBIX
CUTYaIUH C IIOMOIIBIO CUCTEM
ypaBHEHUH C mapameTpaMu

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYeCKUX MOJIENeH peaabHbIX
CUTYyalllil C MOMOILBIO CUCTEM
yYpaBHEHUH C IapaMeTpaMu

120

121

KonTponbnas pabora: "3anauu c
napamerpamu”

[ToBTOpenue, 06061IeHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHus'

122

[ToBTOpenue, o6o0mEH e,

cUCTeMaTu3anus 3HaHui: "YpaBHeHus'

123

124

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucremsbl ypaBHeHUI"

[ToBTOpeHue, 06001IeHNE,




cucremarusanus 3HaHuii: "HepaBeHncrsa'

[ToBTOpeHue, 0600mIEHNE,

125
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
126 [ToBTOpEeHue, 0600mIEHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrsa"
[ToBTOpeHue, 06001eHNE,
CHCTEMATU3aLMs 3HAHUIA: OM3BOIHAS
127 "T1
U e€ npuMeHeHue"
[ToBTOpeHue, 06001IEHNE,
128 cucremarusanus 3Hanuii: "[Ipoussognas
p
u e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE,
129 cucteMaTtu3anus 3Hanui: "I[Ipon3BoHas
u e€ npumeHeHue"
[ToBTOpenue, 06001IeHNE,
130 cucTeMaru3anus 3HaHui: "MHTerpan u
1L p
€ro npuMeHeHue"
131 [ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3aius 3Hanuii: "OyHkun"
132 [ToBTOpenue, o6o0IIEeHNE,
cucTeMaTu3aus 3Hanuii: "OyHxun"
133 [ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHnuii: "OyHkuun"
134 Hrorosast koHTpopHAs paboTa
135 HToroBasi KOHTpOJIbHASA paboTa
136 [ToBTOpenue, o600mEHNE,

CHCTeMaTHu3alus 3HaHu!




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10
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