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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Asredpa W Hayajla MaTeMaTHYECKOIO aHaIu3a» SIBISIETCA
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOiero oOpa3oBaHMS,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE M a0CTPAaKTHOE MBIIUIEHUE O0y4arolUXCcs Ha YPOBHE, HEOOXOAMMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAIET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUS U B
MOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEMaTHYECKOro aHallu3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TOMOINBIO MHAYKIIMH U PAcCyXIaTh JEAYKTUBHO, HMCIIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa M Hadajla MaTeMaTH4YE€CKOIO
aHanm3a» 00ydJaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJENIEH PEeajbHbIX CUTYAIlUH,
UHTEpPIPETAllUd  TOJYYEHHBIX  pPEUICHHHM, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeSTEIbHOCTH, TpeOyroleld MpOJOIKUTEIbHOM  KOHIIEHTpAalMd BHHUMAaHU,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IIOJIyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJICJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanuza», «MHoxkecTBa u Joruka». Bce ocHoBHbIE



COJIEP’KaTEIbHO-METOIUYECKUE JIMHUU H3YYalOTCS Ha MPOTSHKEHUHM ABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJIe0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS yYMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIeJh peaJbHOM
CUTYalluH, PUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4EeOHOTO Kypca, JUIs
pellIeHusI CaMOCTOSITETbHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo01iero
oOpa3oBaHus 0co0O€ BHUMaHue yAensiercss (OPMUPOBAHHMIO  HABBIKOB
palMoOHANbHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeJaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKkue 3aJaud U ONepaluu: JeJIeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalni, a TakKe
U3BJICYCHUE KOPHSA HATYpaTbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIeHUs pa3iMyHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3AIHSI.

JIuaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3MYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MTPOU3BOTHOM, TPU PEIICHUH TPUKIAJTHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIIMX U HAUMEHBIINX 3HAYCHUN (QYHKIUH.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu, MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3ydeHue creneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pElICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUsS BbIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTh HX
rpaduku. Marepuan 3Tol cofepKaTeIbHOM JIMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTHM MEXKIY BEJIMYMHAMHU B
paznu4Hoil dopme: aHATUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHUA, BBIYUCIATH MUIOMAAn (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoueccoB. JlaHHasg coaepkareinbHas JMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHMX MOJENIEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUN pPAClO3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaIOT O



BBIJIAIONIUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYECKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONINN BCE pa3/esbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIECHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4arouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPhIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENeH ¢ MOMONIBIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3iesioB MPOTrpaMMBbI, MOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IIMPOKO HMCIIOJNB3YeTCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOI0IaTEIbHOCTh, yYMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B POIIecCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHaTTu3ay.

Ha wu3yueHue yueOHOro kypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue apoou. [IpuMmeHeHue npoOeil U HPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyiib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmkéHHBIC BHIYMCICHUS, TTpaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUH.

Crenenb ¢ wmenbiM  nokazareneM. buHom Herorona. Hcnonp3oBanue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaAHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[TpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIINX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUHL. OcHOBHBIC METO/IbI perieHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHI] U OTIPEIETIUTEIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpruMeHEeHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3MyHbIX 00JIacTeil HayKu U peasibHOMU
KU3HU.

DYyHKIUHN U TPAPUKH

OyHkius, crnocodbl 3amaHus (QyHkuu. B3auMHO o00patHble (QYyHKIUU.
Kommnosumms pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢yskuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaJpaTU4YHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHas (pyHKLMS ¢ HATypaJdbHBIM U LI€JbIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpAaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

@OYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Hauvaja MaTeMaTH4eCcKOro aHajimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON UHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yobiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
npoLeHTOB. Mcrnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepsiBHble (GyHKIIME W WX CBOMCTBA. TOo4yku pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeNbHOU K rpauKy QyHKIUU.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUM 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkianaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa H COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBUSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 Pa3IuYHbIX Oo0JacTed HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelieHUs YpaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO0  3HAYEHUU
HEIpPEPbIBHON (DYHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuuia.

[Ipumenenue wHTErpajga s HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOLIbI0  auddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUH, pacCykACHUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEryisipHas (U3NYecKass aKTUBHOCThH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAaHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIBLHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeannu30BBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,



TOTOBHOCTH HM  CIHOCOOHOCTh K  MaTeMaTHM4YeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MAaTEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABJIUBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(DUKAIUH,
OCHOBAaHMSI 1711 0000IEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOIMMOTO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

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

MIPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIMA
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh CMmoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00BbEKTaMHU, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpOILlEcCa, a TaKKE BBIIBUraTh
IIPENATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIAAT A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HHMOPMALMIO DPA3NIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WLTIOCTPUPOBATH TpaUuECcKH;

OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasIMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/ie 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEW, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jM4Me€ M CXOJCTBO IMO3UILIUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3aauH;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUYHUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh II€JIb COBMECTHOM
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOWU pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTaT padoOThI,
00001aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBl» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOLTUE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOT0 aHAIN3ay:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

MPUMEHSThL JIpOOM W TPOLICHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIE BRIYUCIICHUS, TTPaBUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC
YHMCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPABEHCTB;

CcBOOO/IHO OMNEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH ¢ UeNbIMA KO3(UIMEeHTaMu, KOPHH MHOIOWIEHa, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOIHO ONEpUpOBaTh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 g BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PELlIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHUI;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHUI;

cBOOOIHO ONEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMuUecKre ypaBHEHUs, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHUE (POPMYJIIBI AJIsl TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

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

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

cBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPENEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIBIM
nokasareyieM, rpaguk KOpHsS N-Oi CTENeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HATypaJbHbIM I0Ka3aTeJIeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: MOKa3aTeslbHAs M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpEJEIeHNE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJB30BaTh Tpaduku (QyHKUIUNA IS UCCIIEIOBAHUS MPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLUAIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOIPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOOHO OMEPUPOBATH MOHATUSAMU: TIOCIEAOBATEIHHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI Tpaduka QpyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXKECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAEICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 0OBEKTA, TOKA3aTEILCTBO, PABHOCUIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oO0yuyenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO€ YHUCIO,
MHO’KECTBa HATypalbHBIX M LEJbIX UYHCEN, UCIOJb30BATh MPU3HAKU JAECITUMOCTU
uenbix yucen, HOJl n HOK HaTypasbHBIX 4ncen s peleHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

cBOOOMIHO OMEpHUpOBATh IMOHATHEM OCTaTKa [0 MOMYNIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

cBOOO/IHO OMNEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuarp palroOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSITH TpauuecKkre METO/IbI I PEIICHUSI YpaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUMEM ammnapara aireOphl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCJICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3A:

WCITI0JIb30BATh MPOU3BOIHYIO JIJISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs Tpoliecca, 3aJaHHOro (OpMyJIol WIn
rpadukom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJCIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpOHHbIe (LM (POBHIe)
n/n NMPOrpamMMbI Bcero Kontpoanuie oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBbI IMHEHHBIX
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 |
LIEJIBIM [TOKa3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTETNEHHU. 15 |
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
ypaBHEHHUS
5 Jlorapudpmuueckas QyHKIUS. 13 |
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpuyeckue BoIpaXXeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pynkuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpOHHbIe (LM (POBHIe)
n/n NPOrpamMMmbl Bcero Konrpoapunie o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHHI ¢ TOMOIIBIO 2 |
MIPOU3BOTHOM
2 [TepBooOpaznas u uHTETpa 12 1
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKIIHIA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMUUecKre HePaBeHCTBA
5 KomrmnekcHeie yncna 10 1
HarypainbHble u niensle yucna 10 1
CucreMsl paliiOHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U Jorapu(pMUUECcKux 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3 AU 16 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
ara nudposbie
Ne ni/m Tema ypoka A ungp
Bcero H3yUYeHHs o0pa3oBaTe/ibHbIE
pecypchbl
MHOKeCTBO, OIlepaliy HaJl MHOKECTBAMU
1 5 Patiit Ha 1 04.09.2023
U UX CBOWCTBA
2 Huarpammsl Diinepa-Benna 1 05.09.2023
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO
3 P P 1 06.09.2023
amnmapata Jijis pelICHHS 3a1a4
Parmonanpusie uncina. OOBIKHOBEHHBIE U
4 JECSTUYHBIE IPOOH, TTPOLICHTHI, 1 06.09.2023
OecKkOHEeUYHbIE IEPUOANYECKUE APOOH
TTpumenenne npoOeii ¥ IPOIEHTOB IS
5 p AP pott s 1 11.09.2023
pEIIeHUS TPUKIIATHBIX 337124
I[Tpumenenue apoOeil U IIPOLEHTOB IS
6 P AP pott s 1 12.09.2023
pelleHrs MPUKIAIHBIX 3a7a4
eliCTBUTEJIbLHBIE YMCiia. PalinoHaIbHEBIE U
7 A H 1 13.09.2023
HppaIMOHAIIbHBIC YHCIIa
Parmmonansusie uncina. OOBIKHOBEHHBIE U
8 JECSATUYHBIEC TPOOH, TIPOIICHTHI, 1 13.09.2023
OECKOHEYHBIC TTEPUOIUUECKHE TpodH
Apubdmernyeckue omnepamnuu ¢
9 pu patt | 18.09.2023
JIEACTBUTEILHBIMHU YUCIIAMU
Monayib NeUCTBUTEILHOIO YHUCIIa U €T0
10 ide | 19.09.2023

CBOMCTBA




11

12

13

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHMS, TPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

OCHOBHBIE METO/IbI pELIEHUS LIETBIX U

JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcHoBHBIE MCTOJbI pCHICHUSA LCIIbIX U

JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

20.09.2023

20.09.2023

25.09.2023

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-paLlMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

26.09.2023

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4IeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoro4ieHsl ¢ HeNbIMH KOA(PPHUIIMEHTaAMH.

Teopema Buera

Pemenne cucreM TMHEHHBIX YpaBHEHUN

27.09.2023

27.09.2023

02.10.2023

18

19

20

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Marpuua cucTeMsbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTPUIBI 2X2, €T0
TrE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpULBI 2X2, €T0
TrE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

03.10.2023

04.10.2023

04.10.2023

21

[IpumeHneHue onpeaenuTens sl pelieHus
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

09.10.2023




22

23

Pemenne npukianHbIX 3a1a4 ¢ TOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHU

10.10.2023

11.10.2023

24

Konrponsnas pabdora: "Panmonanbuble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YypaBHEHUH"

11.10.2023

25

26

27

OyHKIMA, CTIOCOOBI 3a1aHus (PYHKITHH.
B3anmnuo obparubie ¢pynkmmun. Kommosurmst
byHKIUH

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpa3oBanus rpadukoB GyHKIUN

OO6acTh onpeneseHus] © MHOKECTBO
3HadeHui pyHkuuu. Hynn GyHkmm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

16.10.2023

17.10.2023

18.10.2023

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuognueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (PYHKIIMH

18.10.2023

29

30

31

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIUH.
Haubonbiiee u HaMeHbllIee 3HaUCHNE
(GYHKIIUN Ha IPOMEKYTKE

Jluneiinas, KBaJpaTu4Has ¥ JIpOOHO-
TUHEHHas QyHKIUH

DJIEeMEHTapHOE UCCIEOBAHUE U
oCTpoeHHEe rpauKOB ITHUX QYHKIUN

23.10.2023

24.10.2023

25.10.2023

32

DJIEeMEHTapHOE UCCIEOBAHUE U
MOCTPOCHUE TPAPUKOB ITUX (YHKITANA

25.10.2023

33

CrereHs ¢ O CJIBIM ITOKAa3aTCJICM. bunoMm

06.11.2023




Hrrotona

CreneHs ¢ LICIBIM ITOKa3aTeneM. buaom

34 07.11.2023
Herotona

35 Crenennast GyHKIUS C ?aTypvaJIBHBIM u 08.11.2023
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KOHTpOJ'IBHa'l.}I pa(iOTa: "CrenenHas 08.11.2023
¢bynkus. E€ croiicTBa u rpaduk”

37 Apudmernaeckuit j(OpeHI) HaTypaJIbHOU 13.11.2023
CTEIIEHU U €r0 CBOWCTBA

18 Apudmernaeckuit j(OpeHI) HaTypaJIbHOU 14.11.2023
CTEIEHU U €ro CBOWCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, 15.11.2023
COJIEpIKAIMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHUH, 15.11.2023
COJIEpIKaIMX CTENIEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHUIH, 20.11.2003
CoJIep KaIlMX CTENEeHU U KOPHU
WppanmonansHeie ypaBHeHNsA. OCHOBHbBIE

42 METO/BbI PEILIECHNS UPPALMOHAIBHBIX 21.11.2023
ypaBHEHUN
Hppaumnonanbusie ypaBHeHUs. OCHOBHBIE

43 METO/BbI PEIICHNS UPPALMOHAIBHBIX 22.11.2023
ypaBHEHUU
Hppaumnonansusie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX 22.11.2023
YpaBHEHU

45 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH 27 11.2023

UppalMOHATIBHBIX YpaBHEHUI




PaBHOCHIIBHEIC IEPEXO0abl B pCHICHUHN

46 - 28.11.2023
HUPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TIEpEXObI B Iv)emeHHH 20.11.2023
UppalMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE IEpEXOBI B IBGI_HCHI/II/I 9.11.2023
HUPPALMOHANIBHBIX YPaBHEHUN
CaoiicTBa ¥ rpauK KOpHS N-Oi CTEeHU

49 KaK QYHKIIMH OOpaTHOW CTETICHH C 04.12.2023
HaTypaJIbHBIM IOKa3aTelleM
CaoiicTBa ¥ rpauK KOpHS N-Oi CTEeHU

50 Kak (yHKIIMH OOpaTHOM CTENEHH C 05.12.2023
HaTypaJIbHBIM MOKa3aTelleM
KonrtponsHast padora: "CBoiicTBa u rpagux

51 KOpHs n-0M creneHu. MppanuoHanbHbIe 06.12.2023
ypaBHeHus"

57 C"Teneljb C palMOHAJIbHBIM MIOKA3aTeNIeM U 06.12.2023
e€ cBolicTBa

53 C:Fel'[eljb C pallMOHAJIBHBIM MOKA3aTesIeM U 11.12.2003
e€ CBONCTBa

54 C:[eHCIjB C pallMOHAJIBHBIM MOKa3aTeleM U 12.12.2003
e€ cBOlCTBa

55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U 13.12.2023
rpaduk
Hcnons3oBanue rpaduka QyHKIIUU IS

56 . 13.12.2023
pelieHus: ypaBHEeHU I

57 Hcnons3oBanue rpaii)ma byHKIMY 175 18.12.2003
pelieHus: ypaBHEeHU I

58 [TokazarenbHble ypaBHeHUA. OCHOBHBIE 19.12.2023




METO/bI PEIICHHS TTOKA3aTEeIbHbBIX
YpaBHEHUU

IloxazaTennHBIC YpaBHCHUA. OCHOBHBIC

59 METOJbI PEIIEHUS TTOKA3aTEIbHBIX 1 20.12.2023
ypaBHEHUI
ITokazarenbHble ypaBHEHUSA. OCHOBHBIE
60 METO/IbI PEIICHUS MOKA3aTENbHbIX 1 20.12.2023
ypaBHEHUH
Kontposnbnas pabota: "[lokazarenbHas
61 1 25.12.2023
¢ynknus. [TokazarenbHbie ypaBHeHUS"
62 Jlorapudm uucna. CpoiicTBa orapudpma 1 26.12.2023
63 Jlorapudm gucia. CpoiicTsa yiorapupma 1 27.12.2023
64 Jlorapudm uucna. ColicTBa jJorapudpma 1 27.12.2023
65 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 1 09.01.2024
66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1 10.01.2024
67 [TpeoOpazoBanme BhIpaXKEHUM, COAEPIKAIIIX | 10.01.2024
sorapupmbl
n .
68 peoOpa3oBaHMe BBIPAKEHUH, COAECpKAILIUX | 15.01.2004
Jorapu@msl
I .
69 peobpa3zoBaHMe BBIpaKEHUI, COJIEpKaIIUX 1 16.01.2024
sorapupmbl
70 Jlorapudmuueckas GyHKIuUs, €€ CBONCTBA U 1 17.01.2004
rpaduk
71 Jlorapudmuueckas pyHKIus, €€ CBONCTBA U 1 17.01.2004
rpaduk
Hcnonb3oBanue rpaduka GyHKIMM 115
72 1 22.01.2024

peLIeHusl ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUU A5

73 . 23.01.2024
pelIeHnsl ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/bI PEIICHHUS JIOTApUPMUUECKUX 24.01.2024
ypaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

75 METO/IbI PEIICHUS Jorapu(PMHISCKUX 24.01.2024
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

76 METO/IbI PEIICHUS Jorapu(PMHIECKUX 29.01.2024
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEpEXOBI B prleHI/II/I 30.01.2024
Jorapu)MUIECKUX ypaBHEHUI

73 PaBHOCHIIBHBIE IEpEXOABI B prleHPIPI 31.01.2004
norapu()MUUECKUX ypaBHEHUI

79 Kontponbnas padota: "Jlorapupmuueckas 31.01.2024
¢byukus. Jlorapupmuueckue ypaBHenus"

20 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC 05.02.2004
YHCIIOBOT'O apryMeHTa

31 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC 06.02.2004
YHCIIOBOIO apryMeHTa

2 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC 07.02.2004
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTaHT€HC 07.02.2004
YKCJIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpy>XKHOCTb,

84 ONPEACIICHUE TPUTOHOMETPUUECKHUX 12.02.2024

(YHKIMN 9MCIOBOTO apryMEHTa




Tpuronomerpuyeckas OKpy>KHOCTb,

85 OIIpeieJIEHUE TPUTOHOMETPHUUECKHUX 1 13.02.2024
(GYHKIMN 9MCIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1 14.02.2024

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 14.02.2024

88 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 19.02.2024

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 20.02.2024

90 Hpeo6pa3033aHHe TPUTOHOMETPUYECKHUX | 21.02.2024
BbIpQ)KEHU I

o1 HpeoGpavaaHHe TPUTOHOMETPUYECKHIX | 21.02.2004
BbIpQ)KEHU I

9 Hp606p3.303321HI/I€ TPUTOHOMETPUYECKHIX | 26.02.2004
BBIpAKEHU N

93 Hpeo6pa30vBaHI/1e TPUTOHOMETPUUYECKHUX 1 27 02.2024
BBIpQKEHU I

94 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1 28.02.2024

95 Pemenne TpuroHoOMeTpUYECKUX YpaBHEHUN 1 28.02.2024

96 Pelrenne TpUroHOMETPUYECKUX YPaBHEHUM 1 04.03.2024

97 Pemrenne TpuroHoMeTpu4eCKUX ypaBHEHUN 1 05.03.2024

98 PelreHne TpUroHOMETPUYECKUX YPAaBHEHUU 1 06.03.2024

99 Pemrenne TpuroHoMeTpru4EeCKUX YpaBHEHUN 1 06.03.2024

100 PelreHne TpUroHOMETPUYECKUX YPAaBHEHUU 1 11.03.2024
KonTponbHas pabora:

101 "TpuUroHoMeTpr4ECKUE BBIPAKEHUS U 1 12.03.2024
TPUTOHOMETPUYECKNE YPaBHEHUS"

102 ITocnenoBarenbHOCTH, CIOCOOBI 3a0aHUS | 13.03.2004

nocienoBaTelbHOCTEN. MeTon




MaTeMaTHIeCKOM HHAYKOHUH

MOHOTOHHBIC 1 OIrpaHUYCHHBIC

103 rnocueaoBarenbHoCTH. McTopus ananuza 13.03.2024
0ECKOHEYHO MaJbIX

104 Apudmernueckas Iporpeccust 18.03.2024

105 I'eomerpuueckas nporpeccus 19.03.2024

106 BeckoneuHo yObIBaromasi reoMeTpuIecKas 70.03.2024
nporpeccus

107 Cymma 6GCKOHC:{HO yObIBaromiei 20.03.2024
reOMETPUUYECKOI MPOrpeccuu

108 JIuHeNHHBIN U S3KCIIOHEHIMATIbHBIN POCT. 03.04.2024
Yucno e. Dopmyiia CIOKHBIX IPOLIEHTOB

109 JIMHEWHBIN U SKCITOHEHIIMAIBHBIN POCT. 03.04.2024
Hucno e. Dopmyra CI0KHBIX MPOLEHTOB

110 Vcnonb30BaHue NPOrpeccuu JJis peLieHus 08.04.2024
peasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 FOHTpOHLHaHpa6OTaI ) 09.04.2024

[TocnenoBaTeabHOCTH U POTPECCHH

112 HenpepriBHble QYHKIIMN U UX CBOWCTBA 10.04.2024

113 Touxa pevlsmea. AcumnToTsl rpadukoB 10.04.2004
byHKIUH

114 CpoiicTBa (h)yHKIHI HETIPEPHIBHBIX HA 15.04.2004
OTpE3Ke

115 CpoiicTBa (hyHKIIMH HETIPEPBIBHBIX HA 16.04.2004
OTpe3Ke

116 MeToa HHTEPBAJIOB JUISl PEILICHHS 17.04.2004

HEPABEHCTB




MeTOI[ HWHTEPBAJIOB JJIA pCHICHUSA

117 17.04.2024
HEPABEHCTB

118 Metoa HHTEpPBAJIOB JUIsl peLLICHHS 2 04.2004
HEpPaBEHCTB

119 HpI/IMeHiaHHe CBOWCTB HETIPEPBIBHBIX 93.04.2004
(GyHKIMN 1715 pelieHus 3a1a4

120 HpI/IMerHI/Ie CBOWCTB HEIIPEPBIBHBIX 24.04.2004
GyHKUIMN 1715 pelIeHus 3a1a4

121 [lepBas u BTOpasi NpOU3BOAHBIE PYHKIIMU 24.04.2024

122 OnpeneneHHf, FE€OMETPUUECKUNA CMBICT 29.04.2004
IIPOU3BOIHOM

123 OnpeneneHHve, (bu3nyeckuit CMbICI 30.04.2024
IIPOU3BOTHOM

124 VYpaBHeHUE KacaTeIbHOM K TpaduKy 06.05.2024
byHKIIUN

125 VYpaBHeHUE KacaTebHOM K TpaduKy 07.05.2024
byHKIMH

126 ITpon3BoiHbIE NIEMEHTAPHBIX QYHKLINH 08.05.2024

127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 08.05.2024

128 [Tpou3BoHas CyMMBI, HpOI/I3BeI[eiII/I}I, 13.05.2004
YaCTHOTO U KOMITO3UIMU (QYHKIUN

129 [TpousBomHast CyMMBI, npomBentem[, 14.05.2004
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIUH

130 [TpousBomHas CyMMBI, npomBentem[, 15.05.2004
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIAH

131 KonTponbnas pabora: "[IpousBonnas” 15.05.2024

132 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AL 20.05.2024




3HaHuil: "YpaBHeHus"

[ToBTrOopenue, 00001IEHNE, CUCTEMATH3AIS

133 - | 1 21.05.2024
3HaHuil: "OyHKIKUH
134 HTorosas KOHTpOJIbHASA paboTa 1 22.05.2024
135 Hrorosast koHTpobHAs paboTa 1 22.05.2024
136 HOBTOPGHI/Ie, 000011IeHNEe, CHCTEMATH3 AU | 24.05.2004
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

Jlara
U3YYeHUs

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAaHMIO (YHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IprumeHeHue nporu3BOIHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne Mpon3BOHOM K
MCCIIeI0BaHUIO (DYHKIIHI HA
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GYHKIIMH Ha OTpE3Ke

Haxoxnenue HanbonbLIErO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(byHKIMHU HAa OTpe3Ke

HaxoxneHne HanOoIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(GYHKIIMMA HAa OTPE3Ke

10

Haxoxnenue HanbonbLero u
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYyHKIIMU Ha OTpE3Ke

11

12

13

14

Haxoxxnenne HanOoIbIIETO 1
HAaMMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(GyHKIMHT HAa OTpE3Ke

Haxoxnenrne HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYECHUS HETIPEPBIBHOM
(GYHKIIMHM Ha OTpe3Ke

IIprMeHeHne nporu3BOAHOMN ISt
HaXO0XJIEHUs HAaWIy4lIEero pelueHus B
MPUKIIAIHBIX 33a/1a4ax

[IpumeneHnre npou3BOIHON IS
HAaXO0’KJICHUS HAWJTY4YLIEro PEHIeHHs B
MPUKJIATHBIX 3a/1a4ax

15

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpadpukom

16

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HUITH
rpagukoM




17 Kommozurus ¢hyHKImii

18 Komnosunus ¢pyHkuumit

19 Kommozurust ¢hyHKImii

20 ['eomeTpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJMHATHOM IJIOCKOCTH

21 I'eomerprueckue 0O6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

” KoHntponbHas padora: "UcciaenoBanue
GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

7 [lepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (HYHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPAZHBIX

)5 [TepBoOOpazHble NIeMEHTAPHBIX (QYHKIIHH.
[TpaBuna HaX 0k I€HUS IEPBOOOPA3HBIX

26 Huterpai. ' eoMmeTpuyeckuii CMbICT
WHTETpaa

7 Brruucnenue onpenenéHHoro HHTerpana
1o popmyne Herotona-JlelioHuma

73 Brruncnenue onpenen€éHHOro nHTerpana
o popmyne Herotona-JleliOHuIa

79 [IprMeHeHne uHTerpana 1 HaXOXKACHUS
TIoIIaied TIOCKUX Quryp

30 [IprMeHeHne uHTerpana i HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps! pemenunit muddepeHaIbHbIX

YpaBHEHUU




[Tpumepsl pemennit nuddepeHInanbHbIX

32 .
ypaBHEHHIA
MaremaTtnueckoe MOJeIUPOBaHHE

33 peabHBIX MPOIECCOB C MOMOIIBIO
nuddepeHIaTbHBIX YpaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKLINHU, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuyeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

18 Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu
OT60p KOpHEHN TPUTOHOMETPHUUECKHUX

40 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHIX

YPaBHEHUH C TIOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pewienne TpuroHOMeTpU4YECKUX

44
HEPaBEHCTB

45 Pemienne TpuroHOMeTpU4YECKUX
HEPABEHCTB

46 Perienue TpuroHoMeTpUYECKUX
HEPaBEHCTB

47 Pemenue TpuronomMeTpuueckux
HEPaBEHCTB
KontponwHas pabdora: "I'paduku

48 TPUTOHOMETPHUYECKHUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OcHOBHBIE METO/BI PELLIEHUS
NOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
NOKa3aTeIbHbIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX HEPAaBEHCTB

57 OcHOBHBIE METOBI PELLICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

53 OcHOBHBIE METO/IbI PELIEHUS
JorapupMHUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IbI PELICHUS
norapu(pMUIECKIX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

norapu(pMHIECKUX HEPABEHCTB




OCHOBHBIE MCTOJBI pCHICHUSA

37 UppalMOHATILHBIX HEPABEHCTB
53 OcHOBHBIE METOIbI PELICHUS
UPpALMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OcHOBHBIE METOIbI PEIICHUS
UppaMOHATIHLHBIX HEPABEHCTB
61 ['padmyeckue METOABI peLICHHs
UPPALMOHATILHBIX YPaBHEHHIM
2 I'paduaeckne MeTo Bl pemeHus
UPPAIMOHATILHBIX YPABHCHHMA
63 ['padmyeckue METOABI pelIeHHs
MOKAa3aTeNbHBIX YpaBHEHUN
64 ['padmyeckue METOABI pelIeHHs
MOKa3aTeTbHBIX HEPABEHCTB
65 I'paduaeckne MeTOBI pemeHHS
norapu(MUUECKUX YpaBHEHUN
66 ['padmyeckue METOIBI pelIeHHs
norapu(pMHUUECKUX HEPABEHCTB
67 ['paduueckue METO B! perIeHUS
norapu(pMUUECKUX HEPABEHCTB
['padrueckue METO B! peIICHUS
68 MOKa3aTeNbHBIX U JIOrapu(MUUYECKUX
ypaBHEHUU
I'paduueckue MeTobI pemieHus
69 MOKa3aTeNbHbBIX U JIOrapu(OMUUECKUX

ypaBHEHUH




70

71

72

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHBIX U JOrapu(OMUYECKUX
HEPABEHCTB

KonTponpsHas pabdora: "MppanuoHanbHele,
HoKa3aresbHbIe U JorapudmMuyeckue
HepaBeHCTBA"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYecKasi pOpMBI 3arucu
KOMIUIEKCHOTO YHCIIa

74

75

76

KommnekcHeie uncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (POPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU
ApudmeTrnueckne onepanuu c
KOMIUIEKCHBIMU YHCIIaMU

77

78

79

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAMHATHOM IIOCKOCTH

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOM MJIOCKOCTH

®opmyna Myaspa. KopHu n-oit cTenenun
13 KOMIUIEKCHOTO YHCIia

80

®opmyna Myaspa. KopHu n-oit cTenenun
U3 KOMIUIEKCHOTO YHClIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI OJI1




peiieHus GU3NYECKUX U T€OMETPUIECKHUX
3a1a4y

KoHntposnbnas pabdora: "KomMruiekcHbie

82 |
yucna

83 HarypanbHble u ensle yucia

84 HarypanbsHble U 1iesbie yucia

85 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LEJIBIX YUCEI

26 [TpumeHeHre TpU3HAKOB JIETUMOCTH
LEJIBIX YUCEI

g7 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nensix uncen: HO u HOK

28 [IpuMeHeHne npru3HAKOB ACIUMOCTH
nensix yucesn: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
HEJIBIX YHCEJI: OCTATKU 110 MOJIYITIO

90 [IpuMeHeHre NpU3HAKOB ACIUMOCTH
LEJIbIX YHCEII: OCTATKU 110 MOJYJIIO
[IpuMeHeHne NprU3HAKOB ACITUMOCTH

91 LEJbIX YHUCell: alroput™ EBKuaa aist
petieHus 3a/1a4 B MEJIbIX YUCIIax

9 Kontponbnas pabota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIeICTBUS

o4 CucreMa ¥ COBOKYITHOCTh YPAaBHEHUU.

PaBHOCHIBHBIC CHCTEMBI U CHCTEMbI-




CJIICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEW pallMOHANbHBIX YpaBHEHUN

OcHOBHBIE MCTOJbI pCICHUA CUCTCM U
96 COBOKYITHOCTEW MPpalliOHAIBHBIX
ypaBHEHU U

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUI

OCHOBHBIE METObI PELICHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIC MCTOBI pCICHHUA CUCTEM U

99 COBOKYITHOCTEH JIorapu(pMudecKux
yYpaBHEHUU

OCHOBHBIEC METOJIBI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMUUECKUX
ypaBHEHUH

IIpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

101 pa3IMyYHbIX 00JacTel HayKH U peaibHOM
JKU3HHU, MHTEPIIPETALUs TOIYy4EHHBIX
pE3yJIbTaTOB

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3

102 pa3anyYHbIX 00JacTel HayKH U peaibHOM
JKU3HU, MTHTEPIIPETaLus OJy4YEeHHBIX
pE3yJIbTaTOB




103

IIpuMeHeHNEe HEPABEHCTB K PEILICHUIO
MaTeMaTU4YeCKMX 3a/1a4 U 3aJa4 u3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, MHTEPIIPETALUs I10Jy4CHHBIX
pe3yJIbTaToB

104

105

KoHntposnbnas padora: "Cucremsr
palroHaTBHBIX, UPPAMOHATBHBIX
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUI"

PanmonansHbie YpaBHCHUA C ITapaMEeTpaMun

106

PanuonanbHbie HEpaBEHCTBA C
rapaMeTpamMmu

107

108

PanyonaneHbIE CUCTEMBI € TapaMETPAMU

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

110

111

HppanmonaibHbIE CUCTEMBI C
rapameTpamu

ITokxazarenbHble ypaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu

IIokazaTenbHBIE CUCTEMEL C napamMeTpaMmu

112

113

Jlorapudmudeckue ypaBHEHHS,
HEpaBEHCTBA C TapaMeTpaMu
Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHoMeTpUYECKUE YPABHEHHUS C
rapameTpamu

115

TpuroHoMeTpruveckre HepaBEeHCTBA C
napameTpamu




116

117

118

TpuronomeTpuyeckue CUCTEMBI C
napaMeTrpamu

[TocTpoenue u ncciaenoBaHue
MaTEeMaTUYECKUX MOJICJICH peaTbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamMu

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJIENIeN peabHbIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

119

IToctpoenue u uccinenoBaHue
MaTEMATUYCCKUX MOIIGJIGI;'I PCaJIbHBIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpamu

120

121

122

KonTtponbHnas pabora: "3agauu c
napamerpamu”

[ToBTOpenue, 06001IEHNE,
cucTemarusanus 3HaHuil: "YpapHenus"
[ToBTOpenue, 06001IIEHNE,
cucTeMarusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenwue, 0600IIEHNE,
cucTeMaTu3alus 3HaHWui: "Y paBHEHN .
Cucremsl ypaBHeHUN"

124

125

[ToBTOpenwme, 0600IIEHNE,
cucremaTtusanus 3Hanuil: "HepaBencrtna"
[ToBTOpenue, 06001ICHNE,
cucreMaru3anus 3Hanuii: "HepaBeHncraa"

126

[ToBTOpenme, 0600IIEHNE,




cucrtemaTusanus 3Hanui: "HepaBeHnctra"

[ToBTOpeHnue, 06001ICHNE,

127 cucremaTtusanus 3Hanuii: "[IpousBoanas u 1
e€ npuMmeHeHue"
[ToBTOpeHnue, 06001ICHNE,

128 cucremarusanus 3HaHuii: "IIpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucremarusanus 3HaHuii: "IIpousBogHas u 1
e€ npumeHeHue"
[ToBTOpEHHE, 0000IICHUE,

130 cucTtemaTusanus 3Hanuii: "MaTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001IIEHNE, |
cucreMarusanus 3HaHui: "OyHkuun"

132 [ToBTOpenue, o6odIIEHKE, |
cucreMaru3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IIECHNE, |
cucreMarusanus 3HaHui: "OyHkuun"

134 Wrorosast KoHTpOJbHASA paboTa 1

135 HtoroBast KOHTpoJIbHAs paboTa 1

136 [ToBTOpenue, 060061ICHNE, |
CHCTEMAaTH3aLMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




C yuerom paboueii porpammel Bocriutanusi MBOY «COIIl Ne 6» (momynb «lLIkonbHBIA ypOK») BOCHUTATEIBHBIM MOTSHIIMAT ypOKa
peau3yeTcs uepes:

e YCTAHOBJIEHME JIOBEPUTEIbHBIX OTHOLICHUI MEXAY YYHTEIEeM M €ro Y4YeHHKaMH, CIOCOOCTBYIOIIMX ITO3UTUBHOMY BOCIPHUSATHUIO
y4JalyuMuUcs TpeOOBaHUM U MPOCHO YUUTEINs, MPUBICUCHUIO UX BHUMAHHs K 00CYXKIaeMON Ha ypoke MH(OpMAIMH, aKTUBU3AIMH HX
MIO3HABATEJIBHON JEATEIbHOCTH;

e MOOY:KIeHHe NIKOJHLHUKOB COOJII0IaTh Ha YPOKE OOIICTIPUHATHIE HOPMbI TOBEACHHSI, TPABUIIA OOIIEHHS CO CTApPIIUMH (YUUTEISIMU) U
CBEPCTHUKAMH (IIIKOJIbHUKAMH ), TPUHIUIIBI Y4€OHOU JUCIMILTUHBI U CAMOOPTaHU3aIUH;

e TMpHBJeYeHUE BHUMAHUS WIKOJHHUKOB K I[IEHHOCTHOMY AacCHeKTy H3Y4aeMbIX Ha YpOKaxX SBICHHH, OpraHU3alus HX padOThl C
MOJIy4aeMOM Ha YpOKEe COIMAIbHO 3HAUMMOU mHpoOpMalueil — HHULIMUPOBAHUE €€ OOCYXKICHUS, BHICKA3bIBAHUS yUYAIIUMHCS CBOETO
MHEHHUS 110 €€ MOBOAY, BBIPaOOTKU CBOETO K HEM OTHOLIEHMUS,

e HCHOJb30BAaHUE BOCIIUTATENIILHBIX BO3MOXKHOCTEH COAEpKaHMSI Y4eOHOro IMpeaMera 4Yepe3 JAEMOHCTPALUI0 JETSAM MPUMEPOB
OTBETCTBEHHOT'O, TPAXKIaHCKOTO TMOBEACHUS, MPOSBIICHUS YEIOBEKOIIOOUS M J0OPOCEpICUHOCTH, Yepe3 MOJ00pP COOTBETCTBYIOIINX
TEKCTOB JJIsl YTE€HUs, 3aJ1a4 JJIs PeLleHus], MPOOJEMHBIX CUTYallUi Jisl 00CYXAEHUS B KJlacce;

e MNpHMeHEHHe HA YPOKE HHTEPAKTHUBHBIX (OpPM pabOThl YYAlIUXCs: HHTEJUICKTYAJIbHBIX HWIpP, CTUMYJIHPYIOIIMX MO3HABaTEeIbHYIO
MOTHBAIIMIO IIKOJIBHUKOB; TUJAKTUYECKOIO TeaTpa, e MOITYYeHHbIE Ha YPOKE 3HaHUS OOBITPBHIBAIOTCS B T€ATPAJIBHBIX IOCTAaHOBKAX;
JMCKYCCHM, KOTOpbIE JAal0T y4JalluMCsl BO3MOKHOCTh NPHOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOTO JUaliora; rpyninoBoi paboThl MK
paboTHI B apax, KOTOPbIE y4aT IIKOJIbHUKOB KOMaHIHOU paboTe U B3aUMOJEHCTBUIO C IPYTUMH JIE€TbMU;

e BKJIIOYEHME B YPOK HUIPOBBIX IPOLEAYDP, KOTOPbIE IIOMOTalOT MOAACPKATH MOTUBALUIO JETEH K IOJYYCHUIO 3HAHWM, HAIA)KUBAHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILIEHHH B KJlacce, TOMOTal0T YCTaHOBJICHUIO 100posKenaTeIbHON aTMoc(ephl BO BpeMsl YPOKa;

e opraHm3anus medcTBa MOTUBUPOBAHHBIX M 3PYAMPOBAHHBIX YYAIIMXCS HAJl UX HEYCHEBAIOIIMMH OJIHOKJIACCHUKAMHM, JAIOLIET0
LIKOJIbHUKAM COLMAJIbHO 3HAYMMBIN OIBIT COTPYJHUYECTBA U B3aUMHOM MIOMOIIH;

e HHUIUHMPOBAHHME M NOJAEPKKA MCCIECI0BATEIbCKON ACATEIBHOCTA IIKOJBHUKOB B paMKaxX pealM3alid UMU WHAUBUAYAIbHBIX U
TPYNIOBBIX HCCIIEIOBATEIbCKUX MPOEKTOB, YTO JACT IIKOJbHUKAM BO3MOXKHOCTh HMPHUOOPECTH HABBIK CAMOCTOSITEIBHOTO PEIleHUs
TEOPETUYECKON MPOOIeMbl, HABBIK T€HEPUPOBAHMS U OPOPMIICHHSI COOCTBEHHBIX MEH, HABBIK YBAKUTEIBHOTO OTHOIIEHHS K UY>KUM
uzaesiM, opOpMIIEHHBIM B paboTax JpYTrUx HccienoBaTesiel, HaBbIK MyOJINYHOTO BBICTYIUICHUS Tepes ayIuTOpuel, apryMeHTHPOBaHUS
Y OTCTaMBaHUs CBOEU TOUKH 3PCHUS.
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