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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IpOrpaMMme cpeaHero oOiiero oOpa3oBaHws,
MMOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIBHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOoTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalh3a 3aKjia/IbIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
MOHUMAaHUs1 OCHOBHBIX TEHJICHLIMHA pPa3BUTHUSI S3KOHOMUKHU U OOILIECTBEHHOM XKU3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX LUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTHYeCKOro aHalv3a pa3BUBaET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXJaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IIeHNE ¥ KOHKpPETU3aluio, a0CTparupoBaHWE U aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUYECKOE MBILIJICHUE.

B xone usyueHus yueGHOro kypca «Anredpa M Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEpIIpETallUh  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIMATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATEeTbHOCTH, TpPEOyIomeH TMPOJOIKUTEIHPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHaJIK3a JISKUT JeATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJIEJIECHBI CIEAYIOUIUE COAEepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUKCIEHUsD», « DyHKUMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4ecKoro aHanu3a», «MHo)kecTBa H JIoTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4deHHusI Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3znenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIbKY OOBeAUHSET B cebe
coJiepKaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM anmapaTroM, Y HUX MOCJeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyI0 MOJIeJh peajbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYCHUH Y4EeOHOTO Kypca, JUis
peIlIeHus] CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «YKciaa W BBIYMCICHUS) 3aBEpIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo01ero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypalbHBIX, IIEIbIX,
palMiOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud U ONepaluu: JeJeHHE Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECKHUE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYpaTbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJIB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS JUIs PELIEHUs Pa3iMyHbIX 33134
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKd U e€ POJiH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecss OBIAJAEBAIOT PA3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, MPU PEHICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
JlannHast copep:karenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UppAMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKEHUIA,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO 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 MOCIEA0BATEIPHOCTD U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMU NIJsl pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIIeHHEM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUs BbIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeTbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckoi u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHMA.

CopnepxarenpHass nuHuA «Hauana MareMaTHnyeckoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MaTHYECKHMX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKUMA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHUA, BBIYUCIATH MUIOMaAn (Guryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TmpoueccoB. JlaHHasg coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPAClO3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroliuecs: y3HaT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA S3BIK, OOBEIUHSIONUINN BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIIOJIb30BATH €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHUE OIpPEACIEHHBIM
mpaBujaM  IMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIE€MEHTaMU
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 MPHU3BAHbBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEIEeH peabHBIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C MOMOIIBI0 ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETCHBI B KOKIIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IHIMPOKO HMCIOJNB3YETCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCcs B IPOIIecCce U3yUeHUs BCceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 JacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsa 1 BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npodu. [IpumeHeHune npoOeit U MPOLCHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUH.

Crenenb ¢ wmensiM  nokazareneM. buHom HeroTtona. Hcnonp3oBaHue
noAXOsAIEH (OPMBI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3zaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHMS M ypaBHEHMs-CleACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIIMX CTETICHN U KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcCHOBHEBIC 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 ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI WU
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IM4yHbIX 00JIacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

@yHkus, crnocodbl 3agaHus (QyHkuu. B3aumHO o0O0paTtHble (QYHKIUU.
Kommnosumms pyskiuii. I'paduk  QyHkuu. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢yskuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaJpaTH4yHas U JAPOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OHW CTENEHU Kak (PYHKIMKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEICHUEe TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

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

Hauyaja MaTeMaTH4eCKOro aHajin3a

ITocoenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIEIOBATENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTprueckas mporpeccuu. beckoneyHo yobiBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpUYECKON
MPOrpeCCrr. JINHENHBIA U SKCIOHEHIMATBHBINA POCT. Uuncino e. @opmyia ClI0KHBIX
NpoLEeHTOB. Mcrnonb30BaHWE MPOTrPeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W WX CBoWcTBAa. TOukw paspbeiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenre, reOMeTpUIECKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMHU M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

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

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHHS] CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS MOJYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelleHUs ypaBHEHM W HepaBeHCTB. ['paduueckue
METOJbI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX YYEOHBIX
MPEIMETOB U PEATTBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHre MPOU3BOJHOM K UCCIIEOBaHUIO (QYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIEro  3HAYEHUU
HEIMpEePbIBHON (YHKIMUU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro penieHus B
IPUKIAAHBIX 3a]a4yax, JUIsl OINPENENICHHs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION MK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia mo ¢popmynie Hetorona-JlerOuua.

[TpumeHeHre MHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOrO  OO0IIecTBa,  MHPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM I'pakTaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPONIJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHIKEHUW HAyKH U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCHIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

chOpMHUPOBAHHOCTh YMEHHUS MPUMCHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, pEryispHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOdEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HHM, 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 COCTOSIHUE MPUPOJHON M COIMAIbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHW Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH JJIsI PA3BUTHS LIUBUJIM3AIMU, OBJIAQJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe JeilCTBUSA

ba3oBble ornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MAaTEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IEHHS U CPaBHEHMSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPXKIACHUSX, Mpejaratb KPpUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JieJ1aTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh cmoco0 pemnieHuss ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEICHUsA, BHIOMpAaTh HauWboJiee TMOAXOMSIMHUA €  YIETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKHI WMHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE U JIaHHOE, (hOpMHpOBATh TMIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, & TAKKE BbIABUTATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanueii:

BBISIBIIAATH A€(UUNTHI MHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO Pa3IMYHBIX BHUIOB U
(dbopM npeacTaBIeHNUS;

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

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI MU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYYECHHBIN PE3yJIbTaT;

B Xoje 00CYXXJIeHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH IJIaH, aITOPUTM PEIICHUs 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUU 33]a4H,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh IeJib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneisiarh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTaT padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPAMHUPOBATh CBOU JAECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenus B 10 kiacce oOydyaromuics TOJYyYUT CIEIYIOUTUE
MPEAMETHBIC PE3YJIbTAThl IO OTACJIBbHBIM TeMaM paboyell mporpaMmbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHATH3ay:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYNCICHUN;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CcBOOOJIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, JACCITHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHIMH: APKCHUHYC, apKKOCUHYC M apKTAHI'€HC YMCIIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHHS palUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENI JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOIIBIO MAaTpPUIl W OIpPEACIIHTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMHU Uil MpeoOpa3oBaHUs
BBIPAKEHU;

BBITNOJHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAJIbHbIC, MMOKa3aTelIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM almapara ajreopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MIPeoOpa3oBaHus rpauKoB PyHKIUN;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN QYHKUNU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpaQuk KOpHsS N-OW CTENEeHW KaK (DYHKIMH OOpaTHOM CTENEHu ¢
HaTypaJbHbIM I10Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HMCIOJIB30BATh MX TpaQUKHA [JIs PEIICHUS
YPaBHEHHI;

CBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpEJIEICHNE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHMX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOpPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO ONEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruiecKas Iporpeccusi, TMHEHHBIN 1
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOIPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakrTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIENOBATENLHOCTD, CIOCOOBI 3a/1aHNUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI Tpaduka QyHKIINH;

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

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MMPOU3BOJHBIE CyMMBI, IMPOU3BEACHUS, YaCTHOTO U KOMIIO3UILIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOMHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX PEAMETOB;

CBOOOZHO OMEpPHPOBaATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydenus B 11 kuacce oOydyaromuics TOJYyYUT CIEIYIOUTUE
npeIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

cBOOOZIHO ONEpUpOBaTh TMOHATUSIMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK naTypasibHBIX uMcen sl peleHus 3a1ay, IPUMEHSTh
anroput™ EBKknupa;

cBOOOZIHO OMEpUpOBaTh TMOHATHEM OCTaTKa [0 MOMAYNIO, 3alUChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKON (hopMe, BBITIONHATH apu(METHIECKHE OTepaliil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU PpEIICEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuars palMoOHaIbHbIE, VppalUOHAIBHBIE, [I0Ka3aTeJbHbIE,
gorapuMUYECKe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MMapamMeTpaMu;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMBbI IO YCIOBHUIO 3a/a4H,
UCCIIEIOBAaTh TOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIUU JABYX (DYHKITHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJI1 MOJEIUPOBAHUS W MCCIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAJIM3A:

WCITOJI30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMH HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

MCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTEMaTHUECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
| MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0i CTETIICHHU. s |
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUS U ” |
ypaBHEHHUS
ITocnenoBarenbHOCTH U POTPECCUH
HenpepriBabie pyukiuu. [IponsBoanas 18
9 [ToBTOpeHme, 06001IeHNE, CCTEMaTH3aIlUs 9 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
KommiekcHbie unucna 10 1
HarypanbHble u 1enble ynucna 10 1
Cucremsl paluOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpouabusie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| MHo3xecTBO, ONepalliy HaJl MHO>KECTBaMU | 02.09.2024
U ux cBoiicTBa. J{uarpammel Diinepa-Benna
) [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO | 03.09.2024
amnmapara JJisl peleHus 3aa4
Panmonansabie yncna. OOLIKHOBEHHEIE U 04.09.2024
3 JECATUYHBIC IPOOH, TIPOLICHTHI, 1
OecKOHEUYHbIE IEPUOANUECKUE APOOH
4 [Ipumenenue npoOeit U TPOLIEHTOB TSt | 05.09.2024
penieHust TPUKIAAHBIX 33729
5 [TpumeHnenue apoGeil ¥ NPOLEHTOB ISt | 09.09.2024
penieHust MPUKIAIHBIX 33729
6 JelictButensHble yncaa. PanioHanbHbie U | 10.09.2024
HppaLMOHAIIbHBIE YHCIIa
7 Apudmerrueckue onepanum ¢ 1 11.09.2024
JEHCTBUTEILHBIMU YU CIIAMA
2 Moaynb IEMCTBUTENBHOTO YUCIIA U €T0 | 12.09.2024
CBONCTBA
9 [TpuOnuxEHHBIE BBIYUCIICHUS, TIPaBUIIa | 16.09.2024

OKpYTJICHUS, IPUKHUJKA U OLICHKA




10

pe3ynbTaTa BhIYUCIICHUN

OCHOBHBIE METO/IbI pEUICHUS LETbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

17.09.2024

11

OCHOBHBIE MCTOJbI pCHICHUS LCIIbIX U
JPOOHO-paLMOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

18.09.2024

12

13

14

OCHOBHBIE METO/IbI pEUICHUS LETbIX U
JTPOOHO-pAllMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.

Jlenenue MHOTO4YJIEHa HA MHOTOUJICH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HeabMu KodhpuiineHTamu.
Teopema Buera

19.09.2024

23.09.2024

24.09.2024

15

16

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Pemenue cucrem JIMHENHBIX ypaBHEHUI

25.09.2024
26.09.2024

17

Martpuna cucTeMsbl JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuIbl 2X2, €ro
Ir€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYHMCIICHUE €TI0 3HAYCHUS

30.09.2024

18

19

Onpenenurtens MaTpUIbl 2X2, €ro
F€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

01.10.2024

02.10.2024




20

21

Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HTOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

03.10.2024

07.10.2024

22

KonrponsHas pabdora: "PanmonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUH"

08.10.2024

23

24

25

OyHKIHSI, CIOCOOBI 3aJaHUs (PYHKITHH.
B3anmuo oGpatHbie HyHKIHH.
Komnozumust GyHKImit

OO6nacTh ornpeieeHUs] © MHOYKECTBO
3HaueHuil pynkuuu. Hymu ¢pyHkimm.
[TpomexyTKH 3HaK IMOCTOSTHCTBA

I'paduk pynkumunu. dnemMeHTapHbIC
npeodpa3zoBanus rpadukoB GyHKIUN

09.10.2024

10.10.2024

14.10.2024

26

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

15.10.2024

27

28

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIMH.
Haubonbiiee u HaMeHbllIee 3HaUCHNE
(GYHKIIMM Ha IPOMEXKYTKE

Jlunelinas, KBaJpaTu4Has ¥ JIpoOHO-
TUHEHHas QyHKIUH

DJIEMEHTAapHOE UCCIEIOBAHUE U
MoCTpOeHHEe rpauKOB ITHUX QYHKIUN

16.10.2024

17.10.2024

21.10.2024

30

31

DJIEeMEHTapHOE UCCIEOBAHUE U
MOCTpoeHHE IpadUKOB ATUX QYHKIUH

Pe3epB: MMPAKTUKYM IO PpCHICHUIO 3aJ1a4 Ha

22.10.2024

23.10.2024




32

uccienoBanue GyHKuuu

Pe3epB: nmpakTUKyM 10O pELIEHUIO
YpaBHEHUI C MOJyJIEM

24.10.2024

33

34

35

Crernens ¢ 1[eIbIM ITOKa3aTeneM. bunom
HrroTtona

CrenenHas GyHKIHS C HATYPAJTbHBIM U
HeJeIM nokasareneM. E€ cBoiicTBa u
rpadux

CrenenHast GyHKIIMS C HATypaIbHBIM U
HenpIM nokasareieM. E€ cBoiicTBa u
rpaduk

05.11.2024

06.11.2024

07.11.2024

36

KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadux”

08.11.2024

37

38

ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA
Apudmernueckuit KOpeHb HaTYpaIbHON
CTEIIEHU U €ro CBOMCTBA

11.11.2024

12.11.2024

39

[TpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
COZIEPIKAIMNX CTETIEHU U KOPHHU

13.11.2024

40

41

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
CoJIeprKaIlMX CTENEeHU U KOPHU
WppanmonansHeie ypaBHeHNsA. OCHOBHbIE

METO/BbI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHUH

14.11.2024

18.11.2024

42

UppanmonansHblie ypaBHeHH. OCHOBHbBIE
METO/BbI PEMICHHS UPPALMOHAIBHBIX
ypaBHEHUH

19.11.2024

43

WppatmonansHble ypaBHeHHs. OCHOBHbIE

20.11.2024




44

METO/bI PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

PaBHOCUIIBHBIE TIEPEXObI B PELHICHUH
UppalMOHATIBHBIX YpaBHEHUI

21.11.2024

45

46

47

PaBHOCHIIBHBIE IIEPEXOBI B PELICHUN
HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PELICHUU
HMPPALMOHAIIBHBIX YPaBHEHUU

CaoiicTBa 1 rpa UK KOpHS N-Oi CTEEHU
Kak (yHKIIMH OOpaTHOI CTENEHH C
HaTypaJIbHBIM MOKa3aTeleM

25.11.2024

26.11.2024

27.11.2024

48

CBoiicTBa U rpaduK KOpPHS N-0i CTETIEHN
Kak (pyHKIMH 00paTHOI CTETIEHH C
HaTypaJIbHBIM I0Ka3aTelIeM

28.11.2024

49

50

CTGH@HB C paHI/IOHaJ'H)HBIM IIoKa3aTeJIeM U
e€ cBoMCTBa
CreneHb ¢ palliOHAIbHBIM [TOKA3aTENEM U
e€ cBoiicTBa

02.12.2024

03.12.2024

51

KonTponbnas padora: "CsoiicTBa u rpaduk
KOpH# n-oi crenenu. MppannonaibHble
ypaBHeHus"

04.12.2024

52

53

54

CreneHsb ¢ pallMOHaJIbHBIM NTOKA3aTeNeM U
e€ CBOMCTBA

IToka3zarenbHast GyHKIMS, €€ CBOCTBA U
rpaduk

Hcnons3oBanue rpaduka QyHKIUU A5
pelIeHns] ypaBHEHUI

05.12.2024

09.12.2024

10.12.2024

55

Hcnons3zoBanne rpaduka QyHKIIUN 15

11.12.2024




pelIeHHs] ypaBHEHUM

[TokazaTenbHbie ypaBHeHU. OCHOBHbBIE 12.12.2024
56 METO/IbI PEIICHUS MOKA3aTEIbHbIX 1
ypaBHEHHI
[TokazaTenbHbie ypaBHeHU. OCHOBHbBIE 16.12.2024
57 METO/BbI PEIICHMS TI0KA3aTEIbHbBIX 1
YpaBHEHUU
[TokazaTenbHbie ypaBHeHU. OCHOBHBIE 17.12.2024
58 METO/Ibl pEIIEHNUs TOKA3aTEeNbHbIX 1
YpaBHEHUU
59 Kontponbnas padota: "[loka3arenpHas | 18.12.2024
¢bynkus. [lokazatenbHble ypaBHeHUS"
60 Pesepg: pemienne praunovHaanHx u | 19.12.2024
MOKa3aTeIbHBIX YPAaBHEHUM
61 Pesepg: peienne praunouHaanHx u | 23.12.2024
MOKa3aTeIbHbIX YPAaBHEHUN
62 Jlorapudm uucna. CoiicTBa jJorapudpma 1 24.12.2024
63 Jlorapudm uncna. CoiicTBa norapupma 1 25.12.2024
64 Jlorapudm uucna. CoiicTBa jJorapudpma 1 26.12.2024
65 JlecsTHuHBIE U HATYpaAJIbHBIC JOTAPU(PMBI 1 13.01.2025
66 [Ipeobpa3oBaHue BbIpaxKeHH, | 14.01.2025
coJieprKaliux jgorapudmol
67 [Ipeobpa3oBaHue BhIpaXKEHUH, | 15.01.2025
COJIepKALIHUX JIOTapU(PMBI
68 [IpeobOpazoBanme BRIpAXKEHUH, 1 16.01.2025
coJieprKaIiux Jorapudmal
69 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA | 20.01.2025

U rpadukK




Jlorapudmuueckas GyHKIIHS, €€ CBOHCTBA

21.01.2025

70 U rpadux

71 Hcnons3zoBanue rpaduka GyHKIUN 115 22.01.2025
pelIeHNs] ypaBHEHUM
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE 23.01.2025

72 METOBI peIIeHUs JIOrapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE 27.01.2025

73 METOBI peIIeHUs JIOTapU(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHnus. OCHOBHbIE 28.01.2025

74 METO/IbI pelIeHUs JorapupMUIecKux
YpaBHEHUU

75 PaBHOCHIIBHBIE IEPEXO/BI B PELLIEHUU 29.01.2025
norapu()MUUECKUX ypaBHEHUI

76 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH 30.01.2025
JoTapu(PMUUECKUX YpaBHEHUM

77 KontponbHas padora: "Jlorapudpmuueckas 03.02.2025
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

73 CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC 04.02.2025
YHCIIOBOTO apryMeHTa

79 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC 05.02.2025
YHCJIOBOTO apryMeHTa

20 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 06.02.2025
YKCIIOBOTO apryMeHTa

31 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 10.02.2025
YHCIIOBOTO apryMeHTa

82 Tpuronomerpuueckas OKpyKHOCTb, 11.02.2025




OIpeeTIeHuE TPUTOHOMETPUIECKUX
(GYHKIMN 9UCIOBOTO apryMEHTa

TpuronomeTpudeckasi OKpy>KHOCTb, 12.02.2025
83 ONpeCICHUE TPUTOHOMETPUUECKUX 1
(GYHKLMI YUCIOBOrO apryMeHTa
84 OCHOBHBIE TPUTOHOMETPUIECKHIE (POPMYITBI 1 13.02.2025
85 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1 17.02.2025
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 18.02.2025
87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 19.02.2025
28 HpeoGpavaaHHe TPUTOHOMETPHUYECKIX 1 20.02.2005
BbIpQ)KEHU I
29 HpeoGpa30vBaHHe TPUTOHOMETPHUYECKIX | 24.02.2025
BBIpOKEHU I
90 Hpeo6pasouBaHI/Ie TPUTOHOMETPUUYECKUX | 25.02.2025
BbIpQ)KEHU I
91 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX | 26.02.2025
BbIpQ)KEHU I
92 Pemienuie TpUroHOMETpHUUECKUX ypaBHEHUIN 1 27.02.2025
93 Pelrenne TpUroHOMETPUYECKUX YPaBHEHUN 1 03.03.2025
94 Pemienuie TpUroHOMETpHUUECKUX ypaBHEHUIN 1 04.03.2025
95 Pelrenne TpUroHOMETPUYECKUX YPaBHEHUN 1 05.03.2025
96 Pemenuie TpUroHOMEeTpUUECKUX ypaBHEHUIN 1 06.03.2025
97 PereHne TpUroHOMETPUYECKUX YPaBHEHUU 1 10.03.2025
98 Pemienue TpuroHOMETpUUYECKUX YpaBHEHUH 1 11.03.2025
99 Peseps: pevmeHHe TPUTOHOMETPUYECKUX | 12.03.2025
ypaBHEHH
100 Konrponsnas pabora: 1 13.03.2025




101

"TpUroHOMETpUYECKUE BHIPAKEHUS U
TPUTOHOMETPUUECKHE ypaBHEHUS"

Pesepn: pabora Hag ommOKaMu,

JOTYIIEHHBIMU NPU PELICHUH
TPUTOHOMETPUUECKHUX ypaBHEHUN

17.03.2025

102

IMocnegoBarensHOCTH, CIIOCOOBI 3a1aHU
nocJienoBaTeIbHOCTEN. MeToq
MaTeMaTUYeCKOW WHIIYKIIUH

18.03.2025

103

104

105

106

MOHOTOHHI)IG nu Ol"paHI/I‘-IeHHI)Ie
nocjenoBarebHOCTH. McTopus aHanu3a
OECKOHEUYHO MAaJIbIX

ApudmeTrrueckas Mporpeccusl.
Hcnonbs3oBanue nporpeccuu yisi pereHus
peanbHBIX 3a/1a4 MPHUKJIAJHOTO XapaKkTepa

I'eomeTpuueckas mporpeccusi.
Hcnonbs3oBanne nporpeccuu Juisi peleHus
peaNbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

beckoHeuHo yObIBaromiasi reoMeTpruuecKast

nporpeccus. Cymma 6€CKOHEYHO
yOBIBAIOIIEH FreOMETPUUECKOI Tporpeccun

19.03.2025

20.03.2025

31.03.2025

01.04.2025

107

108

109

JIMHEHBIN ¥ YKCTIOHEHIMAIbHBIA POCT.
Hucno e. DopMyrna CIOKHBIX TPOLEHTOB
JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT.
Yucno e. DopMyrna CIOKHBIX TPOIEHTOB

Hcnons3oBaHue nporpeccuu it pCiCHusd
PCAIBbHBIX 3a4a4 MPUKIIATHOT'O XapaKTepa

02.04.2025

03.04.2025

07.04.2025

110
111

HenpepriBHble GYyHKIIMN U UX CBOWCTBA

Touka pa3pbiBa. ACUMITOTHI rpauKOB

14.04.2025
15.04.2025




byHKIMHA
CpoiicTBa (hyHKIMH HETIPEPBIBHBIX HA

112 16.04.2025
OTpe3Ke

13 CBoiicTBa (DyHKIMI HEPEPHIBHBIX HA 17.04.2025
OTpe3Ke

114 MeTto1 HHTEPBAJIOB JJIsI PEIICHUS 21.04.2025
HEpPaBEHCTB

115 Meto1 HHTEPBAIOB JJISI PELLICHUS 22.04.2025
HEpPaBEHCTB

116 MeTo1 MHTEPBAJIOB JUIsl pEIICHUS 73.04.2025
HEPaBEHCTB

117 HpI/IMerHI/Ie CBOWCTB HENIPEPBIBHBIX 24.04.2025
GyHKUMN 1715 pelieHus 3a1a4

118 [IpumeHeHne CBOMCTB HENPEPHIBHBIX 28.04.2025
(GyHKUMN 1715 pelieHus 3a1a4
IlepBas u BTOpast Mpou3BOIHbIE (PYHKLINH. 29.04.2025

119 Onpenenenve, GU3NYECKUN CMBICI
MIPOU3BOIHOMN

120 Onpez[eneHHve, TEOMETPUUYECKUNA CMBICTT 30.04.2005
IIPOU3BOTHOM

121 VYpaBHeHHE KacaTelbHON K rpaduKy 05.05.2025
byHKIIUN

122 VYpaBHeHHE KacaTeIbHOU K TpaduKy 06.05.2025
byHKIIIT

123 ITpon3BoiHBIE NIEMEHTAPHBIX (HYHKIUH 07.05.2025

124 [Ipou3BoiHbIE AIEMEHTAPHBIX PYHKINN 07.05.2025

125 IIponsBoaHast CyMMBl, IPOU3BEACHMS, 12.05.2025

YaCTHOT'O ¥ KOMITO3UIIMU (QYHKINH




HpOI/I3BO,I[Haﬂ CYMMEI, ITPOU3BCACHNA,

12.05.2025

126 . 1
YaCTHOTO ¥ KOMITO3UIIUU ()yHKITHI

127 [IponsBogHAas CyMMBI, IPOU3BEICHUS, | 13.05.2025
YaCTHOTO M KOMITO3ULIUU (YHKIUI

128 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS | 13.05.2025
3HaHui: "YpaBHeHus"

129 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL | 14.05.2025
3HaHui: "Oynkun"

130 HroroBasi koHTpoIbHAs paboTa 1 14.05.2025

131 HToroBast KOHTpOJIbHAS paboTa 1 15.05.2025

132 PesepB: nmoBTOpeHue, 0(306H16HI/IC, | 16.05.2025
CUCTeMaTH3alusl 3HAaHUH

133 Peseps: nmoBTOpeHue, 06vo6meHne, | 16.05.2025
CUCTEMAaTH3aIHsI 3HAHHUHA

134 PesepB: nmoBTOpeHue, O(io6meHHe, | 19.05.2025
CUCTeMAaTH3aIHsI 3HAHHUH

135 Peseps: moBTOpEeHuUeE, 06v06111eHI/1e, | 19.05.2025
CUCTeMaTH3alHsl 3HAaHUH

136 Peseps: moBTOpeHue, 06uo6meH1/Ie, | 20.05.2025
CUCTeMAaTH3aIHsl 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHON K
WCCIICIOBAaHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

02.09.2024

[IpuMeHeHne Npon3BOJHOM K
WCCIJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHHIO (PYHKIIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

03.09.2024

04.09.2024

05.09.2024

[IpuMeHeHne Mpou3BOHOM K
UCCleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

09.09.2024

[IpuMeHeHne Mpou3BOHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

10.09.2024

Haxoxnaenue HaMOOJIBIIETO 1

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GyHKIIMM Ha OTpe3Ke

Haxoxnaenue HanOOJIBIIETO U

11.09.2024

12.09.2024




HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(byHKIMU Ha OTpE3Ke

Haxoxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMH Ha OTpE3Ke

16.09.2024

10

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GYHKIIUM Ha OTPE3Ke

17.09.2024

11

12

13

14

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GbyHKINU Ha OTpE3Ke

[IpuMeHeHne MPOU3BOTHOM JIJIst
HAXO0XJICHUS HAWTYYIEro PelmeHus B
MPUKJIAIHBIX 3a7a49ax

[IpuMeHeHne npou3BOJHON [
HaXO0XJACHUS HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

18.09.2024

19.09.2024

23.09.2024

24.09.2024

15

[IpuMeHeHne Npou3BOJHON JUIs
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (GopMyson Ui
rpaduKom

25.09.2024

16

[Tpumenenne npou3BOTHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHHS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxom

26.09.2024




30.09.2024

17 Kommnosumus ¢hyHkmmii
01.10.2024

18 Komnozunus GyHkimit

19 Kommosurus ¢hyHKImit 02.10.2024

20 FGOMeTpI/IquIfI/Ie 00pasbl ypaBHEHHUH Ha 03.10.2024
KOOP/AMHATHOH MJI0CKOCTH

)1 FGOMeTpI/IquIfI/Ie o0Opa3bl ypaBHEHM Ha 07.10.2024
KOOpPJAMHATHOMN IIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue 08.10.2024
(GyHKIUI ¢ TOMOIIBIO TPOU3BOTHON"

7 [TepBooOpazHas, OCHOBHOE CBOHCTBO 09.10.2024
IepBOOOPA3HBIX

24 [lepBooOpa3Hble 35eMeHTapHbIX (QYHKIUH. 10.10.2024
[IpaBuiia HaxOX/A€HUS IEPBOOOPA3HBIX

’5 IlepBooOpazHbIe 1eMEHTAPHBIX (QYHKIHH. 14.10.2024
[TpaBuia HaX0XICHHS IEPBOOOPA3HBIX

26 Wurerpan. ['eomerpuyeckuii cMbIc 15.10.2024
UHTErpaa

7 Brruncnenue onpenenéHHOro nHTErpaia 16.10.2024
o gopmysne HoroTona-JleliOHuna

73 Beruncnenue onpenenéHHoro HHTerpaa 17.10.2024
o gopmyne HeroTona-JleiiOuuma

79 [IpuMeHeHne nHTErpaia Juisi HaXOXKIACHUS 21.10.2024
TUIOIIAeH TIOCKUX GUTyp

30 [Ipumenenne nHTErpaia sl HAXOXKICHUS 22.10.2024




00BEMOB reOMETPUYECKHX TEJ

31 [Tpumeps! pemenuii qudQepeHnraIbHbIX 23.10.2024
ypaBHEHHI

1 [Tpumeps! pemenuii qudQepeHnraIbHbIX 24.10.2024
YpaBHEHUU
MaremaTruueckoe MOACIMPOBAHUE 05.11.2024

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u 06.11.2024
uHTerpan"

35 Tpuronomerpudeckue GyHKIUH, UX 07.11.2024
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX 08.11.2024
CBOICTBa U TpaduKu

37 Tpuronomerpuyeckue GyHKINH, UX 11.11.2024
CBOICTBA U TpaduKu

38 Tpuronomerpruyeckue GyHKINU, UX 12.11.2024
CBOMCTBA U TrpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX 13.11.2024
CBOICTBA U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKUX 14.11.2024

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX 18.11.2024

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

4 OT60p KOpHEH TPUTOHOMETPUUECKHUX 19.11.2024

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPHYECKON OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPHUECKHUX 20.11.2024

43 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

44 Pemenue TpuroHomeTpuiecKux 21.11.2024
HEPaBEHCTB

45 Pemienue TpuroHoMeTpUYECKUX 25.11.2024
HEPaBEHCTB

46 Pemienue TpuroHoMeTpUYECKUX 26.11.2024
HEPaBEHCTB

A7 Pemenue TpuronomeTpuiecKux 27.11.2024
HEPaBEHCTB
Kontponbnas padota: "['paduku 28.11.2024

48 TPUTOHOMETPUUECKUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEUICHUS 02.12.2024
MOKa3aTEeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/TbI pEIICHUS 03.12.2024
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEUIECHUS 04.12.2024
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEUICHUS 05.12.2024
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELICHUS 09.12.2024
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEUICHUS 10.12.2024
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEUICHUS 11.12.2024




JorapuMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS 12.12.2024
Jorapu(MUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS 16.12.2024
HppalMOHATIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELICHUS 17.12.2024
UppalMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS 18.12.2024
UppallMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEIICHUS 19.12.2024
HppalMOHATIbHBIX HEPABEHCTB

61 I'paduueckne MeTOBI PEIICHHUS 23.12.2024
UppalMOHATIBHBIX YpaBHEHUI

2 I'paduueckue METOIbI pELICHUS 24.12.2024
UppallMOHATIBHBIX YPaBHEHUI

63 I'padnueckue MeToabl pereHus 25.12.2024
ITOKA3aTEeNIbHBIX YPABHEHUI

64 I'paduueckue MeTo bl peLIeHus 26.12.2024
IIOKa3aTeIbHbIX HEPABEHCTB

65 I'padnueckue metoabt pemerm 13.01.2005
Jorapu(PMUUECKUX ypaBHEHUI

66 I'padnueckue MeToabl pemeHus 14.01.2025
Jorapu(MHUIECKUX HEPABEHCTB

67 I'paduueckue MeTO bl peLIeHUs 15.01.2025
Jorapu(pMHUUECKUX HEPABEHCTB
I'padryeckue MeToabl pemeHus 16.01.2025

68 MOKa3aTeIbHBIX U JOrapu(pMUIECcKux

ypaBHEHUH




69

70

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
YpaBHEHUU

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPaBEHCTB

I'padmueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

20.01.2025

21.01.2025

22.01.2025

72

KonTponbnas padora: "UppannonanbHele,
MoKa3aTeIbHbIE U JJorapu(Mudeckue
HepaBeHCTBa"

23.01.2025

73

74

75

KomruiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

KommnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUECcKasi POPMBI 3aucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMILJIEKCHBIMU YU CJIaMHU

27.01.2025

28.01.2025

29.01.2025

76

77

78

Apudmerrueckue onepanum ¢
KOMILIEKCHBIMH YHCIaMH
N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIHElTHOIZ IIJIOCKOCTH

30.01.2025

03.02.2025

04.02.2025

79

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa

05.02.2025




®opmyna Myaspa. Kopuu n-oii ctenenu

80 06.02.2025
13 KOMILJIEKCHOT'O YHUCIIa
[IpumeHeHre KOMIUIEKCHBIX YHCEN IS 10.02.2025
81 perieHust GU3NIECKUX U TEOMETPUICCKUX
3aa4y
20 Konrtponsnas padora: "KomriuiekcHbie 11.02.2025
yucua"
83 Harypanbnblie u 1ienbie yucia 12.02.2025
84 HarypanbHble u nensle yucna 13.02.2025
25 [IpumeHeHne NpU3HAKOB AETUMOCTU 17.02.2025
LEJIbIX YUCEl
26 [IpumeneHnne npu3HaKOB JETUMOCTU 18.02.2025
LEJbIX YUCEIl
g7 [IpumeHeHne NpU3HAKOB AETUMOCTU 19.02.2025
menbix yncen: HOJD u HOK
[IpumeHeHne NpU3HAKOB AETUMOCTH
88 uepnblx YuCen: I—P}OJI n HOK 20.02.2025
29 IIpuMeHeHne IPU3HAKOB ACITUMOCTH 24.02.2025
LIEJIBIX YMCEJI: OCTATKH 110 MOIYJIIIO
90 [IpumeHeHne NpU3HAKOB AETUMOCTH 25.02.2025
LEJbIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTH 26.02.2025
91 LEJIBIX YKCeN: anroput™ EBkinuaa mis
pelIeHrs 3a/1a4 B LIEJIbIX Ynciaax
9 KOHT}?f)HLH&H pabota: "Teopus nenbIx 27 02.2005
qucen
93 Cucrema 1 COBOKYITHOCTh YpaBHEHHI. 03.03.2025

PaBHOCHUIIbHEIE CUCTEMBI M CUCTEMBI-




94

CIIeICTBUSA

Cucrema ¥ COBOKYITHOCTh YpaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

04.03.2025

95

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH paliOHaIbHBIX
YpaBHEHUU

05.03.2025

96

97

98

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEN UPpPALMOHATIbHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U
COBOKYIHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OcCHOBHEBIE MCTO/bI PCIICHHA CUCTEM U

COBOKYITHOCTEH ITOKA3aTEeNIbHbBIX
ypaBHEHUH

06.03.2025

10.03.2025

11.03.2025

99

OCHOBHBIE METObI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUH

12.03.2025

100

101

102

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB

HpI/IMCHCHI/IC CHUCTCM K PCIICHUIO

13.03.2025

17.03.2025

18.03.2025




MaTEeMaTUYECKUX 3a7ad U 3a1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
JKU3HU, HHTEpIIpETalUs I10JIY4CHHBIX

pE3yJIbTaTOB
[IpuMeHeHrne HEPAaBEHCTB K PELICHUIO 19.03.2025
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
103 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, UHTEPIPETALUS [TOTYyYEHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "Cucrembl
104 palMoHAIBHBIX, UPPALIMOHATIBHBIX 20.03.2005
[I0KAa3aTeIbHBIX U JOrapu(pMUUECKuxX
ypaBHEHHH"
105 PaunonansHble ypaBHEHHUS C MapaMeTpaMu 31.03.2025
106 PanmonanbHble HEpaBeHCTBa € 01.04.2025
napameTpamu
107 PauyoHanbHbIE CUCTEMBI € ITapaMeTpamMu 02.04.2025
108 neneraa mapaerpans 03042023
109 HppanmoHanbHbIe CUCTEMBI C 07.04.2025
napameTpamu
110 ITokasaTenbHbIE YpaBHEHUS, HEPABEHCTBA 14.04.2025
C mapaMeTpaMu
111 [TokazarenabHbIE CUCTEMBI C TapaMeTpaMu 15.04.2025
112 Jlorapudmuueckue ypaBHEHUs, 16.04.2005
HEpaBEHCTBA C apaMeTpamMu
113 Jlorapudmuueckue CUCTEMBI ¢ 17.04.2005

napameTpamu




114

115

Tpuronomerpuyeckue ypaBHEHHUS C
rnapameTpamu

TpuronomeTrpruyeckue HepaBeHCTBA C
napameTpamu

21.04.2025

22.04.2025

116

117

118

119

120

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue n nccnenoBanue
MaTeMaTUYECKUX MOJEIEN PEATbHBIX
CUTYallUil C MOMOIIBIO YPAaBHEHUH C
rapaMeTpamu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYAalUi C IOMOILIbIO CUCTEM YPAaBHEHUI
C mapameTpaMu

ITocTpoenue u uccienoBanue
MaTeMaTUYECKUX MOJENIEH peaabHbIX
CUTYAaLIUi C IIOMOIIbIO CUCTEM YPABHEHUIN
C mapameTpaMu

KonTtponbHas pabora: "3anaun ¢
napaMmerpamu’

23.04.2025

24.04.2025

28.04.2025

29.04.2025

30.04.2025

121

122

123

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06061IeHNE,
cucTeMaTu3alnus 3HaHuil: "Y paBHEHHUS.
Cucrems! ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,
cucreMmarn3anus 3HaHnuil: "HepaBeHncrsa'

1

05.05.2025

06.05.2025

07.05.2025

124

[ToBTOpenue, 0600MIIEHNE,

07.05.2025




cuctemaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 060061IeHNE, 12.05.2025

125 cucrtematusanus 3Hanuii: "[IpousBoHas u
e€ mpuMeHeHue"
[ToBTOpeHue, 060061IeHNE, 12.05.2025

126 cucreMarusanuus 3Hanui: "lIponsBoanas u
e€ npumeHeHue"
[ToBTOpeHue, 060061IeHNE, 13.05.2025

127 cucteMaTtu3ainus 3Hanuii: "MHTerpai u ero
npuMeHexnue"

128 [ToBTOpeHME, 0000IIECHNE, 13.05.2025
cucreMaTu3anus 3HaHui: "OyHkuun"

129 [ToBTOpeHue, 06006meHNE, 14.05.2025
cucreMaTu3anus 3HaHu: "OyHkuun"

130 Peseps: nmoBTOpeHue, 06“06meHne, 14.05.2025
CUCTEMAaTH3aIHs 3HAHHHA

131 Peseps: moBTOpeHueE, 06v06111eHI/1e, 15.05.2025
CUCTEeMaTH3aIusl 3HAaHUHA

132 Peseps: noBTopenue, 060011eHNKE, 16.05.2025
CUCTEeMaTH3aIusl 3HAaHUHA

133 Peseps: moBTopeHue, 06006meH1/Ie, 16.05.2025
CUCTeMAaTH3aIHsI 3HAHHUH

134 Peseps: moBTOpeHue, 06001IEHNE, 19.05.2025
CUCTEeMaTH3aIvsl 3HAaHUHA

135 Peseps: nmoBTopenue, 060011eHNE, 19.05.2025
CUCTEMAaTH3aIHsl 3HAHHUHA

136 Peseps: nmoBTopenue, 060011eHNE, 20.05.2025

CHCTEMaTH3aINsI 3HAaHUH




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136







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

Anrebpa u Havyasila MaTeMaTuueckoro ananausa. 10-11 kmaccer : yueb. ais
o011e00pa3oBar. opraHu3aiuii : 6a3oBbii U yriyou. ypouu / [LL. A. AnumoB u

ap.] - M. : [Ipocsemienune

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://sterum.ru/?p=start

https://math-ege.sdamgia.ru/

https://www.yaklass.ru/

https://uchi.ru/

https://znanierussia.ru/events/novye-gorizonty-ekaterinburg-312
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