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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpEeJHEro o0Iero oOpa3oBaHMS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA U B
NOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHalii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHUS C TOMOINBIO MHAYKIIMA U PAcCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyueHus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHanM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeajbHbIX CUTYAIlUH,
UHTEpPIPETAllUd  TOJYYECHHBIX  pPEUICHWHM, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSITEIbBHOCTH, TpeOyIoleld MpOJOIKUTENbHOM  KOHIIEHTPAalMd BHUMaHU,
CaMOCTOSITENIFHOCTH, aKKypaTHOCTM M  OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

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

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKUE JIMHUM HW3Yy4aloTCs Ha MPOTSHKEHUHU JABYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHICCKUM aIlllapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETbHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M ONepaluu: JeJIeHHE Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUs Pa3iMyHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKd U e€ POJiH B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHSI.

JIuaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkamx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEIICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi TMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
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 ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepuana. M3ydenue creneHHon,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUs BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeJIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpAXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuyHoOil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXKHBIX (PYHKIHH, OMPEAeNsITh WX HAuOOJbIINE W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAanu (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinpHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpaXx.

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
CBOMCTBEHHYIO €U CTpPOTrOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYeCKONM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00yJarouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIECIMPOBAHUS, KOTOpPhIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peabHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIBIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTpaMMBbI, IOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca HIMPOKO HMCIIOJIB3YETCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOIOJaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIHICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIecCce U3yUeHHUs BCceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHaTu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOILICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. IIpuMmeHeHue npoOeit U MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubamxEéHHBIC BBIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenr ¢ menpIM  mnokaszatreneM. bmaom Hrerorona. MHcmosnb3oBanme
noAXosEend (GOpMbI 3aMMUCH JECHCTBUTENBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JIeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIIMX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHHS TOKa3aTEIbHbIX

YPaBHECHUM.
[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHL. OcHOBHBIC METO/IbI perieHus

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



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUl. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI W
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3aumHO o00paTHbBIe (QYHKIHH.
Kommnosumms yukiuii. I'paduk  QyHkuu. DineMmeHTapHbIEe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢dbyukiuu. [IpoMexxyTku MOHOTOHHOCTU (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HaMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GpyHKIMS ¢ HATypajIbHBIM U II€JIBIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpaduxwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpAaBHEHUH.

TpuronomeTpuyeckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

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

Havana maTreMaTH4ecKOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBaATEeNbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHBIC
NIOCJIEOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccusi. Cymma 0eCKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
NpoLEeHTOB. Mcnonb30BaHWE MPOTrpeccUuy JUIsl PELIEHUs pealdbHbIX —3aaady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHH.

[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-MHOXKECTBEHHOTO ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO unchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PelieHne TpuroHoOMEeTpuYeCKux HEPaBEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JacTell HAyKd U peanbHOMN
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 pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIETO  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpumMeHeHnEe NPOU3BOAHOM UL HAXO0XKACHUS HAWIY4dIIEro pElIEHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

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

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuTerpana no gopmyne Herotona-JleiiOnuna.

[TpumeHeHre MHTErpaja s HAXOXKICHHS IUIOWAAEeH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOmIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW HICHTUYHOCTH, YBKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (GU3NYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pa3uuHbIM  cdepaM  MPOodEeCCUOHAIBHOM — JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeanru3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA 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 II00ATIBHOTO XapaKTepa IKOJIOTHUUECKUX MPoOIieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHMYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeToBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TMO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble Jjoruvyeckue eiicTBus:

BBISIBIIAIT M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU TPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPUTEPUHU IJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(IpsiMble U OT NIPOTUBHOTO), BHICTPAUBATh apTyMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX IAECHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAINMA ¢ y4ETOM
CaMOCTOATEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

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

CaMOCTOSITENILHO (POpMyIMpoBaTh OOOOIIEHHS U BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BbIIBUIATH
IIPENATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIAATH A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIECHNUS;

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEICTABIATh €€ B pPa3IMYHbIX (PopMax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATH CYKIACHUSI B COOTBETCTBUU C YCIIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 3aJaBaTh BOIPOCHI MO CYLIECTBY O00OCYX/1aeMON TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pEelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 33aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
MPE3EeHTALUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABBbIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JeSATEeILHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCsA, OOCYX JaTh TMPOIECC M pe3yJdbTaT padOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpMbD» W HWHBIE), BBHINOJHATH CBOIO 4YacThb pabOThl H
KOOPAMHUPOBATh CBOM JACHCTBHS C JPYTMMHM 4YJE€HAMH KOMAaH[Ibl, OLICHHBAThH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTHE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBbHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHATN3ay:

Yuca v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIIBLHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOIYJIb JEHCTBUTEILHOTO YUCIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



CcBOOOJIHO OMNEpUPOBATHh MOHATHUEM: CTENEHb C IIeJIbIM IOKa3aTeseM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATUEM: CTETIEHD C PAlMOHAIBHBIM [TOKA3aTEIIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMM: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YHCIOBOrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEpPUPOBATh MOHATHUSMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIMYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypaBHEHWI, NPUMEHSATh METOJ HWHTEPBAJOB I PELIEHUs
HEPAaBEHCTB;

CcBOOO/IHO OINEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IEepeMEHHOMH,
MHOTOWIEH € UEeNbIMH KO3(PUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA Ompenenuress 2 X 2 g BBIYMCICHHS €ro 3HayeHus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUU,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBIO MAaTpPUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUH, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKEHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C ITOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B WJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPHUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAaHUEM alllapaTa ajareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OINEPUPOBATh MOHATUSAMU: OOJACTH OIpPENETICHUS U MHOXECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOOJblIEE W HAUMEHbIIEe 3HAaueHHEe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTENeHHOW (YHKUHMHM C HATypalbHbIM U LEJIBIM
nokasareyieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh MOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TpadUKU A pEUIeHUS
YPaBHEHHU;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3a/lad U3 JPYrMX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuPMeTHUecKass M TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOIPECCUU IS PEIIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIEA0BATENLHOCTEM, MOHOTOHHBIE M OrPaHUYEHHBIE IIOCJIEIOBATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKICHHsS MAaTeMaTH4YECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOMHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HETNpEepbiBHAS Ha OTPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLICHMs 3a/1a4;

CBOOO/IHO OIIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIYKCIIATh NTPOU3BOJAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (DYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

UCITIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JUisl ONIMCAHUSI PEaIbHBIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIPEACIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydaromuiicss MHOJIYYUT CIEIYyIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOTr0 aHau3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO€ YHUCIIO,
MHO>KECTBA HATypAJIbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX uncen s peleHus 3a1ad, IPUMEHSTh
anroput™ EBKknuza;

CBOOOJHO OMNEpPUPOBATH IMOHATUEM OCTaTKa IO MOAYJIO, 3alKChIBATH
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS;

CcBOOO/IHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE 4YMCa B alreOpanyeckoud u
TPUTOHOMETPHUUYECKOU (hOpMe, BBHIMOIHATh apUPMETHUECKUE ONepald ¢ HUIMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOxoaumble  (HOPMYJIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKNX YPAaBHCHUIN U HEPABECHCTB;

peuars palLoOHaJIbHbIE, VppalHuOHaJbHbIE, II0OKa3aTeJbHbIE,
gorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBATh TOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxnmii;

NPUMEHSITh (GYHKIUU JJI1 MOJEIMPOBAHUS W MCCIEAOBAaHUSA PEaJIbHBIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIU3a:

UCIIOJIb30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO JJII HAXOXKIACHHUS HAWIYYIIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKUX, 3aJadvax, I
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTApHbIX (YHKIUNA U BBIYUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0i CTENEHH. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckast pyHKuus. 18 |
Jlorapudmudeckue ypaBHEeHUS
6 Tpuronomerpruyeckue BolpakeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
| HccnenoBanue GyHKIHA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl paluoOHAIbHBIX, UPPALMOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxrueckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
| MHOXeCTBO, Orepauu HajJ MHOKECTBAMH |
Y UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpruMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO |
arnapara i peueHus 3aaqy
Panmonaneubie yncia. OOBIKHOBEHHBIC U
4 JECSTUYHbIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE IEPUOANYECKHUE TPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOIECHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Tpumenenue apobeli U MPOLEHTOB JIs |
pelIeHs TPUKIaJAHbIX 3a7a4
2 JleicTBuTenbpHbIE ynciia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C |
JEMCTBUTENbHBIMU YU CIIAMU
10 Monyib 1eMCTBUTEIBHOTO YUCa U €ro |

CBOMCTBA




11

12

13

[TpuOkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHoOrouseHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTOUJIEHa HA MHOTOYJIEH C
ocratkoM. Teopema besy

MHorousieHs! ¢ LeIbIMU KO3 QUITMEHTaMH.
Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUI

18

19

20

Pemenue cucreM IMHENHBIX ypaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[TprMeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBI JINHEHBIX YPaBHEHU




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponbHas padora: "Pannonanbuble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

25

26

27

OyHKIHS, CITOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnbie pynkiun. Kommosumms
byHKIII

I'paduk Qynkuuu. InemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Tpomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee n HaumMeHbllIee 3HaYCHHE
(GYHKIIMHM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas QyHKIH

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpauKOB ITUX PYHKITUN

33

Crerens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CrerneHs c LETBIM TT0Ka3areaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYPAJIbHBIM H

35 LeNbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 KonTponbnas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux”

17 ApudmeTnueckuii KOpeHb HaTypaIbHOM
CTEIEHU U €ro CBOMCTBA

38 Apudmerndecknii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIEpKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHH U KOPHU
HppanmonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
ypaBHEHUU
Wppaunonansubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
yYpaBHEHUN
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PELLIECHUS UPPALMOHAIBHBIX
ypaBHEHUI

45 PaBHOCHIIbHBIE TEPEXOBI B PEIICHUU




UPPALMOHATILHBIX YPAaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 VPPALMOHAIIBHBIX YPABHEHUM

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPaLMOHATIBHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTENeHN

49 KaK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENeHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeeM
Konrponbnas pabora: "CoiicTBa u rpadux

51 KOpHS n-0M creneHu. MppannoHanbHbie
ypaBHEeHHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsp ¢ palliOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN A5
peueHusl ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIIUN AJIs

pellIeHNs] ypaBHEHUI




IToxasaTenpHBIE YpaBHCHHUA. OCHOBHBIE

58 METO/Ibl PEILIEHNUS IOKA3aTENbHbBIX 1
ypaBHEHUI
[Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE

59 METO/bI PEIICHUS TTOKa3aTEIbHBIX 1
ypaBHEHU M
[Tokazarenbubie ypaBHeHUs.. OCHOBHbBIE

60 METO/Ibl PELICHUS] OKA3aTEIbHbIX 1
YpaBHEHUN

61 KonTtpomnpHas pabdora: "[lokazarensHas |
¢ynknus. [TokazarensHeie ypaBHeHus"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudm umncna. CoiicTBa jJorapudpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpaxeHU, copepKalux !
aorapudmbl

69 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALINX |
aorapudmbl

70 Jlorapugmuueckas pyHKIus, € CBOUCTBA U |
rpadux

71 Jlorapudmmueckas pyHKUUA, €€ CBOWCTBA U 1
rpaduk

7 Hcnonp3oBanue rpaduka QyHKINM 115 |

peuieHus ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIUN AJIs

73 peLICHUs ypaBHEHU I
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE

76 METOBI peIIeHUs JIoTapu(HMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX yPaBHEHUIN

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTponsnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

20 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

31 CuHyC, KOCUHYC, TAHT€HC U KOTaHI€HC
YKCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpeEIEHUE TPUTOHOMETPUYECKHUX

(GyHKLIUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKXHOCTb,

85 OmpeieTICHUE TPUTOHOMETPUUECKUX 1
(yHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI 1

90 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX |
BBIPAXKEHUM

91 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpOKEHUH

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

94 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

95 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1

96 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUN 1

98 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

99 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

100 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS |

ocyienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUHA

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjeaoBaTeabHOCTH. VicTopus aHanusa
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoHeuyHO yObIBaroIasi reOMETpUIECcKast
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
FE€OMETPUUYECKOMN MPOTrPECCUH

108 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU ISl PELICHHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrpomnsHas pabora
"ITocenoBaTenbHOCTH U MPOrpeccun”

112 HenpepbiBHble QyHKIIMU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IrpadUKOB
byHKIMI

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEPABEHCTB




MGTOI[ HUHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB
Meton uHTEpBAJIOB JUIsl PELLICHUS

118
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [TprMeHeHHEe CBOWCTB HEMTPEPBIBHBIX
GYHKIUH U1 pereHus 3a1a4

epBas ¥ BTOpasi IPOU3BOIHbIE KUK

121 IT

122 Omnpenenenue, reoOMeTPUYECKUN CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOM

124 VYpaBHeHMEe KacaTeabHOU K rpadpuky
byHKIIIN

125 VYpaBHeHMEe KacaTeabHOU K rpadpuky
byHKIUN

126 [Tpon3BoIHBIE 3JIEMEHTAPHBIX (QYHKLUI

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA

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

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

130 [TpousBogHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

131 KonTtponsnas padora: "[IpounszBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIH




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS

133 3HaHui: "OyHKIMN" !
134 Wrorosast KoHTpOJIbHASA paboTa 1 1
135 HroroBast koHTpoOIbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATU3AINS |
3HAHHUN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[MTPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[Ipumenenne npou3BOIHON K
WCCIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHOU

(GbyHKIIMH Ha OTpe3Ke

Haxoxneaue HauOoJIbILIErO U




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxxaenue HanOoJIbIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GYHKIIMM Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEero peleHus B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XJACHUS HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpaduKom

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadgukom




17 Kommnosumus ¢pyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOM INIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIUA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

)5 IlepBooOpazHbIe 1eMEHTAPHBIX (DYHKIUHA.
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpudecKnii CMBICI
WHTErpana

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmyne HoroTona-JleliOHuna

73 Brruncnenue onpenenéHHOro HHTerpaia
o gopmyne HeroTona-JleiiOnuma

79 [IpumeHneHue nHTerpaia g HaXOXACHUS
IoIaiel TUIOCKUX PUTYp

30 [IpumeHneHue nuHTErpaia g HaXOXACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemeHnit qudQepeHIraIbHbIX

YpaBHEHUH




[Tpumeps permenuit nuddepeHImarIbHbIX

32 .
ypaBHEHHH
MatemaTtuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIMaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TrpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUUYECKHUX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

13 OT100p KOpHEH TPUTOHOMETPUYECKHUX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPHYECKON OKPY>KHOCTH

Pemrenne TpuroHoMeTpu4EeCKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTpuUeCcKuX
HEpPaBEHCTB

47 Perienne TpUroHOMETpHUECKUX
HEpPaBEHCTB
Konrpomnsnas padora: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIHMM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI peILIeHUs
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IBI PETICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELLICHUS

norapu)MIUIECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> UppaoHaTbHBIX HEPABEHCTB
53 OcHOBHbIE METOBI PELICHUS
UppallMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHATbHBIX HEPABEHCTB
60 OcHOBHBIE METOBI PELICHUS
MppaMOHATLHBIX HEPABEHCTB
61 I'padmyeckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHUI
2 I'padrueckue METOIbI pELICHUS
UppaMOHAIFHBIX YPaBHEHHHA
63 I'padmueckue MeToabl pemeHus
MoKa3aTeabHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padmueckue MeToab! pemeHus
JorapupMHUUECKUX HEPABEHCTB
I'padnueckue MeToab! pemeHus
68 MOKa3aTeIbHBIX U JOrapu(pMUIECcKux
YpaBHEHU
I'paduueckue MeTOIbI pELICHUS
69 MOKa3aTeIbHBIX U JorapupMUIecKux

YpaBHEHUU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

KonTponbnas padora: "UppannonanbHele,
noKa3aTesbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomiiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKast (popMBI 3anucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJICKCHBIX YnCes Ha
KOOPJMHATHOM IIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUIEKCHOTO YHClia

80

®opmyna Myaspa. Kopuu n-oit ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII 1A




peuieHns GU3NIEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KomrmiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHble U 11e51ble yncina

85 [IpuMeHeHne NpuU3HAKOB ACITUMOCTH
LETBIX YUCEI

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LETTBIX YUCEI

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJQ u HOK

28 [IpuMeHeHne NpU3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
LEJTBIX YUCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJBIX YUCEN: OCTATKH 110 MOIYIIO
[IpuMeHeHne NPU3HAKOB ACTUMOCTH

91 LEJIBIX YK CeN: anroput™ EBkinuaa mis
pereHus 3a/1a4 B IENbIX YHCIIax

9 Kontponbras pabota: "Teopus menbix
yucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHU.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIeJICTBUS

94 CucreMa 1 COBOKYITHOCTh YPaBHEHUH.

PaBHOCHIBHBIE CHCTEMBI U CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEW MPpallMOHATIBHBIX
YpaBHEHUU

OcHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYIHOCTEM MOKa3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/bI PEHICHUS CUCTEM U
98 COBOKYIHOCTEH IMOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYIIHOCTEH JIorapu()MUIECKUX
ypaBHEHUH

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

IIpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3

101 Pa3IMYHbIX 00JacTel HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB

[IpuMeHeHne cuCTEM K pEIEHUIO
MaTeMaTHYeCKUX 3a/1a4 ¥ 3a]1a4 U3

102 pa3IMYHbIX 00JacTel HayKH U pealbHON
YKU3HU, MHTEPIPETALUs OTyYCHHBIX
pEe3yJIbTaTOB




103

IIpuMeHEeHNE HEPABEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs I10JY4CHHBIX
pE3yJIbTaTOB

104

105

Kontposnbnas pabdora: "Cuctemsl
palMOHAIBHBIX, UPPALUOHATBHBIX
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHHH"

PammonansHbie YpaBHCHU C I[TapaMCTpaMn

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamu

107

108

PanyoHaneHbIE CUCTEMBI € ITapaMeTpamMu

WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpaMu

109

110

111

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

IlokazaTenbHBIE CHCTEMEI C ImapamMeTpaMmu

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu
Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114

TpuronomeTpudeckre ypaBHEHHUS C
rapameTpamu

115

Tpuronomerpuveckne HepaBeHCTBA C
napameTpamu




116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[TocTpoenue u uccienoBanue
17 MaTeMaTHYECKUX MOJIENIel peabHbIX
CUTYallUi C MOMOIIBIO YPAaBHEHUH C

rnapameTpamu

[TocTpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENEeN peabHbIX
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTtpoeHue u uccnenoBaHue
119 MaTEMATHYCCKHUX MOI[GJIGﬁ PCAIbHBIX
CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHHI

C rmapamMmeTpamMu

Kontponbnas padota: "3agauu ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,

122
cUCTeMaTu3anus 3HaHui: "YpaBHeHus"

[ToBTOpenme, 0600MIEHNE,
123 cucTeMaTu3anus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenme, 0600MIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"

125 [ToBTOpenue, 060061IeHNE,
cucreMaTtu3aius 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 0600MIIECHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHue, 060061IeHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 060061IeHNE,
128 cucreMaru3anuus 3Hanui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mEeHNE,
129 cucreMmarusauus 3Hanui: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,
130 cucremaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHnue"
131 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, 06001IEHNE, |
cucTeMaTu3anus 3HaHui: "OyHkiun"
133 [ToBTOpenue, 060061IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
134 HToroBasi KOHTpOJIbHAsA paboTa 1 1
135 WroroBas koHTpoJsibHAs paboTa 1 1
136 [ToBTOpenue, 060061IeHNE, |
CHCTEMAaTHU3aIlHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NMHTEPHET
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