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MOSICHUTEJIBHAS 3AIINCKA

VYueOHbll Kypc «AnreOpa ¥ Hadajga MaTEMAaTHUYECKOTO aHAJIN3a» SIBISAETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B MPOrpaMMe CpeaHero olumero oOpa3oBaHMS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeYMBaeT MHCTPYMEHTAIbHYIO 0a3zy s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C APYTOH CTOPOHBI, (OPMUpPYET
JIOTHYECKOE U aOCTPaKTHOE MBIIIICHUE 00Y4YaroUIMXcs Ha YPOBHE, HEOOXOANMOM
IJI1 OCBOCHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JAPYTHUX
muciuIuinH. B paMkax maHHOTO y4eOHOTO Kypca OOydYaroIIMecsl OBJIAJIEBAIOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (pOopMyIUpyeT CBOU
JOCTHKEHMSI B MaTeMaTU4ecKon (hopme.

VY4eOHblll Kypc anreOpsl U Hayajd MaTEMaTHYECKOTO aHajiu3a 3aKjaJblBacT
OCHOBY Ui YCIEHIHOTO OBJAJACHHUS 3aKOHAMU (PU3UKU, XUMUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIUI Pa3BUTUS SKOHOMUKH M OOIIIECTBEHHOH KHU3HHU,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(QPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJNIB30BaTh MX JJS JaNbHEWIEro oOpa3oBaHUs U B
MOBCEIHEBHOM XM3HU. B TO ke Bpemsi OBNajieHHe aOCTPAKTHBIMH U JIOTHYECKH
CTPOTMMHU KOHCTPYKIMSAMH ajreOpbl U MaTeMaTHUYeCKOTO aHajiu3a pa3BUBaeT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHUHHOCTB, JOKa3bIBaTh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PacCykKIaTh NEAYKTUBHO, MCIOJB30BaTh
0000IIeHre ¥ KOHKpPETH3aluio, a0CTparupoOBaHUE W AaHAJOTHUIO, (opMHpyeT
KpeaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyuenus yueOHOro kypca «AinreOpa u Havaja MaTeMaTHYECKOIO
aHaM3a» 00ydYaroIuecs MOJyYaroT HOBBIM OMBIT PEIIeHUs MPHUKIAJHBIX 3a/aad,
CaMOCTOSITENIFHOTO MOCTPOCHHSI MaTeMaTHUYECKUX MOJIEIeH peabHbIX CUTYallui,
UHTEpPIpPETallud  TOJYYEHHbIX  pEUIeHMH, 3HaKOMSTCS C  IpUMepaMu
MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTHYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHblii Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCIHUTATEIBHBIM MOTEHIUAIOM,
KOTOpPBIN peanu3yercs Kak uepe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOUIUMN
(OpMUPOBAHNIO HAYYHOI'O MMPOBO33PEHMsI, TaK M dYepe3 cneuuduky ydeOHOI
ACSITeNLHOCTH, TPEeOyIomell MPOJOKUTENFHOW  KOHIICHTpPAIlMM  BHUMAaHUS,
CaMOCTOSITENIFHOCTH, AaKKypaTHOCTHU M  OTBETCTBEHHOCTH 3a  IOJIyYEHHBIH
pe3yJbTarT.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajaM MaTeMaTHYeCKOIo
aHaln3a JEKUT ACSITETbHOCTHBIN MPUHITUM 00YUYCHHS.

B crpykType yueOHOro Kypca «Airedpa M Hayajga MaTeMaTHYECKOro
aHaJln3a» BbIAETICHBI CIEAYIOUINE COAepKaTeIbHO-METOAnYecKrue TMHuM: «Yucna



U BBIUUCIEHUS», « DYHKIIMU U rpaduku», «YpaBHEHHs U HEpaBEeHCTBa», «Hauama
MaTEMaTUYECKOTO aHaiau3a», «MHoxecTBa U JoOruka». Bce ocHOBHBIE
COJIEP)KATEIbHO-METOIMYECKUE JIMHUU HU3Y4YalOTCs Ha TMPOTSKEHUU [IBYX JIET
o0yyeHHs Ha YPOBHE CpeIHEro oOlmiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSIS
JpyT Opyra U MOCTENEHHO HACHIIIASCh HOBBHIMU TEMaMU W paszaenamu. JlaHHbIN
y4eOHBII KypcC SBJISETCS WHTErPAaTUBHBIM, TIIOCKOJBKY OOBEIUHAET B cebe
COJICp’)KaHME HECKOJIbKUX MaTeMaTUYeCKuX JUCHUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMAaTHYECCKUN aHAIW3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u gapyrue. I[lo mepe Toro kak oOydarommecss OBIaJeBaloT BcE Oosee
MIMPOKUM MaTeMaTUYECKHUM alllapaToM, y HUX MOCIeA0BaTeIbHO (OPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMAaTHYECKYI0 MOJIelb peaabHOMN
CUTYaIlNH, IPUMEHATH 3HAHUS, TIOJyYCHHBIE TIPU M3yYCHUH YIEOHOTO Kypca, s
PEIIeHHS] CaMOCTOSITENHHO CHOPMYITUPOBAHHOM MaTEeMaTUYECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

CopepxarenbHO-MEeTOAUYECKas: JMHUA «YKclia U BBIYMCICHUS» 3aBEpIIACT
(hopMupOBaHUE HABBIKOB MCIOJIb30BAHUS JEHCTBUTENBHBIX YUCE, KOTOPOE ObLIO
HAYaToO Ha YpPOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpennero oOruiero
oOpa3zoBaHusi 0co0O€ BHUMaHue  yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
pallMOHAJIbHBIX BBIUMUCICHHM, BKJIIOUYAIOIIMX B ce0s HCIOIb30BaHUE PA3TUYHBIX
dbopM 3amucy YWCIa, YMEHHE JenaTh NPUKUAKY, BBIMOIHATH MPUOIMIKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYECKUMHU
KOHCTAaHTaMHU. 3HAKOMbIE OOYYalolMMCS MHOXXECTBA HATypaJIbHBIX, IENbIX,
palMOHAIIBHBIX W JCHCTBUTCIBHBIX  YHUCET  JIOMOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4HCel. B KaXJoM M3 3STUX MHOXKECTB paccMaTpPUBAIOTCS
CBOMCTBEHHBbIE €My crenuduyueckre 3amaydl W OIepaluu: JeJICHWe HaIlelo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXECTBE II€JIbIX YHCEN, OCOOble CBOWCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apU(PMETHUCCKUE OTIEPAINH, a TaKKe
M3BJICYCHUE KOPHS HATYpaJlbHOW CTEMEHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronmapsi mocienoBaTeIbHOMY PACHIUPEHUIO Kpyra HUCIHOJIb3YeMbIX YHCEN H
3HAKOMCTBY C BO3MOXXHOCTSIMHM UX MPUMEHEHUS JJisl PElIeHUs Pa3IMYHbIX 3a]ady
dbopmupyeTcsi TIpeJCTaBICHHE O €IUHCTBE MATEeMaTHKU KaK HAayKd U €€ poJid B
MIOCTPOEHUU MOJIENIE PEalbHOrO0 MHpa, IIMPOKO HCIOJIB3YIOTCA 0000IIEHHE U
KOHKpEeTH3aIusl.

Jluaus «YpaBHEHHSI M HEPABEHCTBA» pEATU3YETCS Ha MPOTSHIKEHUU BCETO
o0y4yeHHs Ha YpPOBHE CpeIHero oOmiero oOpa3oBaHUs, IMOCKOJBKY B KaXIOM
paznene IlporpaMMmbl TpPEeIyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pesynbTaTe OOydYaroIvecss OBJIAQJACBAIOT PA3IUYHBIMH METOJIAMU  PEIICHUS
palMOHAIIBHBIX, HWPPALMOHAIBHBIX, [OKAa3aTeIbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpPaBHEHUM, HEPABEHCTB M CHUCTEM, a Takke 3ajad,



colepkalux MmapaMerpsl. llomydeHHblEe yMEHHS IIMPOKO HCIOJIB3YIOTCS IPH
UCCIIeIOBaHUU (DYHKIMMA C MOMOIIBIO TIPOU3BOJHOM, MPU PEIICHUN MPUKIATHBIX
3a/lay ¥ 3a7a4 Ha HaXOXJAeHUE HAHOONbIINX U HAMMEHBIINX 3HAYCHUU (DYHKIIMH.
JlanHas coneprkaresibHas JUHUS BKIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHHI
BBIMOJHATH  pacu€rel 1o  (QopmyrnaMm, mnpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKECHHI, a TAKKE BBIPAKECHUM,
collepKallluX cTerneHu W Jiorapudmsl. brarogaps u3zydeHuto aireOpanyeckoro
Marepuasa OPOUCXOJUT  JAJbHEWINEe  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIE€TYyKTHBHBIX
paccyxJieHuid, paboTbl C  CHMBOJBHBIMM  (opMaMu,  TMpeACTaBICHUS
3aKOHOMEpPHOCTEl M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEpPABEHCTB. Airedpa
npemnaraetT 3(QQEKTHUBHbIE HHCTPYMEHTBHI JUIsl PELIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 33Ja4, HarjsJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKass JUHUA «DyHKUMM U TpaduUKu» TECHO
NeperuieTaeTcsd ¢ APYTMMH JIMHUAMH Y4€0HOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 337a€T NMOCIIEI0BATENBHOCTh U3YUEHHU MaTepuana. M3yuenue creneHHoi,
MOKAa3aTeNbHOM, JIOTapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, NX CBOMUCTB
U rpauKoOB, UCHOJb30BaHUE (DYHKIMI JUIsl pEelIeHUs 3aad U3 JIPYTruxX y4eOHbIX
MPEJAMETOB U PEAIIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIM30M,
TaK U C pEIIeHWeM ypaBHEHUIHl M HepaBeHCTB. [Ipu 3ToM OosbIIOoe BHUMaHHUE
yaensiercs GOpPMUPOBAHUIO YMEHHUS BbIpakaTh (HOpMyJaMu 3aBUCUMOCTU MEXKIY
pa3IUYHBIMU BEJIMYMHAMH, MCCIEIOBATh MOJYYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTelbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B
pasnmuuHor dopMme: aHATUTHYECKOU, rpaduueckoi u cioBecHo. Ero m3yuenue
CIIOCOOCTBYET Pa3BUTHUIO AJTOPUTMUYECKOTO MBIILIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO AaHATIOTHUM.

CopnepxarenpHass nuHus «Hayana maTreMaTnyeckoro aHaiusa» IMO3BOJIAET
CYIIECTBEHHO PACIIMPUTHh KPYyr KaK MaTeMaTHYEeCKHX, TaK M MPUKIAJHBIX 3a7ad4,
JOCTYIHBIX OOyYaromuMmcsi, TaKk KaK y HHUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpauky  CIOXKHBIX (YHKUUWA, ONpEeNeNsiTh HMX HauOOJbIINE M HAUMEHBIINE
3HAYEHUsI, BBIYMCIATH IUIOMATU (GUTYp U OOBEMBI TEN, HAXOAUTH CKOPOCTH U
yCKOpeHus mporeccoB. /[laHHas coaepkarenbHasi JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOEHHUSI MaTeMaTHYEeCKUX MOJeNel pealbHbIX CHUTYyalluH,
MO3BOJISIET HAXOJWTh HAWIIy4dlllee pEIICHUE B MPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-DKOHOMMYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4YECKOrO
aHanM3a CrocoOCTBYET pa3BUTUIO aOCTPAaKTHOTO, (POPMaIbLHO-TOTUYECKOTO MU
KpEaTUBHOI'O MBbIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS



3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE W HcKyccTBe. OOydarommecs: y3HAIOT O
BBIIAIONINXCA PE3yJIbTaTax, IMOJTYYEHHBIX B XOJ€ pPa3BUTHS MAaTeMAaTHKU Kak
HayKu, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUIECKast TUHUS «MHOXKECTBa | JIOTHKA) BKIIOUYACT B
ceOst DIIEMEHTHl TEOPUHM MHOXXECTB M MaTEeMaTHYECKON JIOTHKHU. TeopeTuko-
MHOKECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHON MaTEMaTUKH
U TIpeIaraloT HauOoJiee YHUBEPCANbHBIA S3bIK, OOBEIUHSIOMIUNA BCE pa3aeiibl
MaTeMaTUKH © ©€ TPWIOKEHUH, OHU CBS3BIBAIOT PAa3HBIE MAaTEMAaTHYCCKHEC
TUCIUIUIMHBL W WX TPWIOKEHUS B eauHoe Ienoe. [loaTomy BakHO JaTh
BO3MOXHOCTh OOYyYaloleMycsi TOHUMaTh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBPEMCHHOW MaTEMAaTUKH W HCIIOB30BaTh €T0 IS BBIPAKCHHS CBOUX MBICIICH.
JlpyrumM BaKHBIM TPU3HAKOM MAaTEMAaTHKA KaK HAyKH CIEeIyeT TMPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWN M CJIEJOBAHHE OMNPENCTEHHBIM
OpaBWjIaM  [OCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTAMH
MaTEeMaTHYECKONH JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00yJaroIuXxcs, TO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKH KPUTHUECKOTO MBIITUICHHS.

B yuyebHoM kypce «Anrebpa U Hauyajla MaTEMaTHYECKOTO aHAIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJIEIMPOBAHUS, KOTOpPHIE NPHU3BaHbI
croco0CTBOBaTh (DOPMUPOBAHHUIO HABBIKOB TMOCTPOEHUS MOJEIEH pealbHBIX
CUTyallMii, WCCIEAOBAHHS O3TUX MOJENEH C TOMOIIBI0 afmapara anreopbl u
MaTEMaTUYECKOTO aHajin3a, WHTEPHpPETAlUU TOIYYEHHBIX PEe3yibTaToB. Takue
3aJIaHUS BIUIETCHBI B KQXK/IBIN M3 Pa3/IeiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCs IS PEIICHHs MPUKIaIHBIX 3anad. [Ipu
pEIICHNN  pEabHBIX  MPAKTHYECKUX  3a7a4  OOydarlluecs  Pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000maTh MW KOHKPETHU3UPOBATH  IMpoOJIeMy.
JlestenbHOCTE 1O  (OPMHPOBAHUIO HABBIKOB PEMICHUS MPUKIATHBIX 3a71a4
OpraHu3yeTcsi B TpOIlecce M3Y4YeHHs BCEX TeM ydeOHOro Kypca «Amredpa u
Havajla MaTEMaTUYECKOTO aHaTU3ay.

Ha wusydyenme yueOHOTO Kypca «AnreOpa W Hadajga MaTEeMaTHUYECKOTO
aHanu3a» oTBoauTcs 272 4vaca: B 10 knacce — 136 yacoB (4 vaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Yucji1a ¥ BBIYUCTICHUSA

Panmonanpabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIC TPOOH, TPOICHTHI,
OeckoHeuHble Mepuoanueckue Apoou. IlpumeHenue apoOedt W MPOIEHTOB IS
peLIeHUs NPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUNU U peallbHON KU3HH.

JlelicTBuTenbHble uKcna. PanvoHanmbHble ©W  UppalMOHAJIBHBIE YHCIA.
ApudpmeTnueckue  Omepalud ¢ JCHCTBUTENBHBIMH  YHcIaMu.  Moayib
JEHCTBUTEIBHOTO YKCIa U ero cBoMcTBa. [IpubnuxEHHbIC BRIUMCICHUS, TTpaBUiIa
OKpYIJIEHUs, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIUYMCICHUM.

Crenenp ¢ uenplM mnokaszarenemM. buHom Hsrotona. Hcenmonbs3oBaHue
MOIXO/ISIIEH (OPMBI 3aIMUCH TEUCTBUTEIIBHBIX YHCEI JJISl PEIICHUS MPAKTUICCKUX
3a71a4 ¥ IIPEJACTABJICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJbHOM CTENIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapudm umcma. CpoiicTBa norapudma. JlecsaTUUHbIE W HATypajdbHBIC
J0TapuQMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TNpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHUS M ypaBHEHHs-ClenCTBUsA. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METOIbI PEIICHHUS 1IETBIX U APOOHO-PAIIMOHATILHBIX YpaBHEHUHN U
HEpPAaBEHCTB. MHOTOYIEHBI OT OJHOM II€peMEHHOHU. JleneHue MHOro4ieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema bedy. MHorowieHsl ¢  LEabIMU
koddunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCTOBBIX BBIPAKEHUMN, COJIEPKAIIUX CTETICHU U KOPHHU.

HNppaunonansHbie YPaBHEHUSI. OcHOBHBbIE METO/IbI pelIeHus
MppalHOHAIBHBIX YPABHCHUH.

[loka3zaTtenbHble ypaBHEHHs. OCHOBHBIE METOJIbl PELIEHUS MOKAa3aTeJIbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHU, COAEPKALIUX JTOTapU(MBI.

Jlorapudpmuyeckue ypaBHCHHUSI. OcHOBHBIC METOJIbI peIICHHSI
JorapuMUYECKUX YPaBHCHUM.
OcHoBHbIE TPUTOHOMETPHUUECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BhIpaKeHHH. Pellienre TpuroHoMeTpuueckiux ypaBHEeHUH.



Pemienne cucrteM nMHENHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHHi. Onpenenurens MaTpulbl 2X2, €ro TE€OMETPUYECKUM CMBICT U
CBOICTBA, BBIYMCIIEHHE €r0 3HAY€HUs, MPUMEHEHHE ONPECIUTeNs A1 PelleHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHU. PelleHne NpUKIAIHBIX 3aJad C IOMOIIbIO
CHUCTEMBbl JIMHEMHBIX ypaBHEHUU. lccimemoBanue NOCTPOEHHOW MOAEIU C
MOMOIIBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHne mMaTeMaTHYEeCKUX MOJEJEN PEAJbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHMM W HEpaBEHCTB. [IprMeHeHHe ypaBHEHHMI W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/lad U3 Pa3IuvHbIX 00JacTeld HAyKHM W peaabHOU
KU3ZHU.

DYyHKIUU U TPaPUKHU

@yHKusA, crnocoObl 3amaHus (QyHKIUM. B3auMHO o0OpaTHble (QYHKLMH.
Komnosummst  pynkiuii. 'paduk  pyHkmm. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIUH.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHUM ¢yHkuuu. Hynmu dyHkumm.
[IpomexxyTku 3HaKomocTOSTHCTBA. UETHBIE M HEUETHBIE PyHKUMU. [lepuonnueckue
bynkuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIUU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonbiee u HauMeHblee 3HauyeHus: QyHKIIMA HAa IPOMEXKYTKE.

Jlunelinas, KBaJpaTHU4Has W JPOOHO-IMHEHHass (YHKIUU. DJIeMEHTapHOE
HCCJIEI0BAHNUE U NTOCTPOEHUE UX IPaUKOB.

Crenennast GyHKIHS ¢ HATypaJdbHBIM U IENIBIM Moka3atenem. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[loka3aTenbHass u jorapupmuyeckas (yHKUHUHU, WX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIIeHUs YpaBHEHUH.

TpuronoMmerpuueckass OKpY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUHI YUCIOBOrO apryMeHTa.

QOYHKIMOHAIIbHBIE 3aBUCMMOCTH B pe€albHBIX IMpoleccax M SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIM3a

ITocienoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKIHWU. MOHOTOHHBIE u OTpaHUYCHHbIC
IIOCJIEIOBATENBHOCTH. MCTOpHsS BO3HUMKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJlbIX.

ApudmMernyeckas ¥ reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcmonp30BaHWE MPOrPECCUMU Uil PELICHUS] pealbHBIX —3a1a4
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHBIE (YHKIIMM W WX CBOMCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkiuid. CBoicTBa (QYHKIMHA HENPEepPHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB [JII PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMIA U151 peleHus 3a/1a4.

[lepBas u BTOpast mponsBoaHble QyHKIMH. OnpeneneHue, reOMeTPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. Y paBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoaHble  BIEMEHTapHBIX  (PYHKIUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIMK (QYyHKIIHUIA.

MHoxecTBa U JIOTHMKA

MHoOxecTBO, oOllepanMyd HaJ MHOXKECTBAMU M HUX CBOMCTBa. JluarpaMmsl
Oitnepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara s
ONMCAHUSI PEATbHBIX MPOLECCOB W SBICHUW, IMPU PEUICHWM 3a1ad W3 APYTUX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KIIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenble yncna. [I[puMeHeHrne MpU3HAKOB JETUMOCTH LEJBIX
yucelsl, HamOoybImui obmmi nenutensb (manee — HOJI) m HammeHbIee ooOIee
kpatHoe (nanee — HOK), ocratkoB 1o moyinto, anroputMa EBkinnaa s peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpanueckass W TpPUTOHOMETpHUYEcKass (PopMbI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUecKrue Orepalud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0paxeHrne KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JIJISl pelieHnus (PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHUS U HEPABEHCTBA

CucteMa ¥ COBOKYNHOCTh YpaBHEHHW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHUW C  TIOMOUIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuueCKuX HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTEIbHBIX U  JIOTapU(PMHUYIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS CHUCTEM U COBOKYITHOCTEW pAaIlMOHAIbHBIX,
UppalMoHaIbHBIX, MOKA3aTEIbHBIX U JIOTapU(PMUUYECKUX YPABHEHUM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C IMApaMETPAMMU.



[Ipumenenne  ypaBHEHUH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJad W3 Pa3IMYHbIX 00JacTel HayKH U peaibHOU
KU3HU, UHTEPIPETALIMS TOTYUYEHHBIX PE3yIbTaTOB.

DYyHKIUU U TPaPUKH

I'padux xommosuruu ¢Gyuknuii. ['eomerpudeckue o0pas3bl ypaBHEHUU H
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMHI, UX CBOMNCTBA U TpadUKH.

['papriueckne mMeTonpl pelIieHHs YpaBHEHMH M HepaBeHCTB. I 'paduueckue
METO/Ibl PEILICHHUS 3aJ1a4 C TapaMeTpPaMH.

Hcnonb3zoBanue rpadukoB (QYHKIMN JIS HCCIEIOBAaHUS IMPOIIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEHICHUM 33Jad U3 JIPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HU.

Hauana MaTeMaTH4eCKOro aHajau3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxxaenue  HauOosblllero W HAaMMEHBLIEro  3HAYEHUU
HEIpEePbIBHON (DYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM MJI1 HAXOXKICHUS HAWIY4dlIEro pEHIeHUus B
OPUKIAJHBIX 3ajayax, JJIs ONPENENIEHUs CKOPOCTH M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOpPMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

HNnrerpain. ['eomeTprueckui CMBICJI WHTErpala. Brruucnenue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOuuiia.

[IpumeHeHne uwHTErpanga s HaXOXKIACHUS IUIOUIaJAe IJIOCKUX (QUryp Hu
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsr pemenuit auddepeHIaNbHbIX ypaBHEHUNH. MaTtemaruueckoe
MOJICIMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOLIBI0 AU depeHInanbHbIX
YpPaBHECHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHAa  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TpaxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COIIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NIaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIACHTUYHOCTH, YBAKEHHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JTOCTHKEHUSAM POCCUMCKUX MAaTEMAaTHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMA B JIPYyTrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOT0 Hapoaa, chopMUPOBAaHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTI)KCHUN HAyKh U JACSATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JIUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3CTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUN, PacCyKJIEHUNH, BOCTIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvyeckoro BOCHUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHATH MaTEeMaTUYeCKUe 3HAHUS B
MHTEpPECaxX 3I0pOBOI0 U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHUE, COATTAHCHUPOBAHHBIM PEXUM 3aHATUNA U
OTIIbIXa, pEeryisipHas (U3NYecKass aKTHBHOCTbH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-030POBUTENBHON €SI TENBHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  JMESITEIBHOCTH, CBSI3AHHBIM ~ C
MaTeMaTUKOW W e€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE KU3HEHHBIC ILJIaHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHUYeCKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33J1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYpPhbl, TIOHUMAaHHE BIUSHUS
COLIMAJIbHO-DKOHOMHYECKHUX MPOIECCOB Ha COCTOSHUE MPUPOJIHON M COLMATIBLHOM
Cpellbl, 0OCO3HAHME TJIO0ABHOTO XapaKTepa dKOJOTHISCKUX MPOOIeM, OpUCHTAIIHS
Ha TPUMCHEHHE MAaTeMaTHWYeCKWX 3HAHWW IS pEIIeHHWs 3aaad B 001acTH
OKpYXKalomel cpejpl, IIAHUPOBAaHHE TIOCTYNKOB M OIICHKA HMX BO3MOKHBIX
MOCJICJICTBUM ISl OKPY>KArOIIei Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMaHUE
MaTEMaTUYECKOM HayKh Kak c@epbl YeNIOBEUECKOW JeATeNbHOCTH, JTaloB ¢
pa3BUTHS W 3HAYUMOCTH I PAa3BUTH ITUBUIM3AINAH, OBJIAJCHHE SI3bIKOM
MaTeMaTUKH W MaTEeMaTUYECKOHW KyJIbTypOH KakK CPEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYINECTBIATh NPOSKTHYID W HCCIEIOBATENBCKYIO JEATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS

ba3oBbie Jilornueckue JaeicTBUA:

BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHHH MEXAYy TMOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATHUN, YCTAHABIUBAThH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIINH,
OCHOBAHUS JIJIs1 0000IICHHS M CPAaBHEHMSI, KpUTEPUH TTPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QOpMYJIUpPOBaTH W  NIPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJCHUSAX W YTBEPKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

J€NaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIIOUECHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIIBHO JI0KA3aTEeILCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTE MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBEIOMpATh CMOCOO pemieHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  pEIICHHWS, BBIOMpaTh  Hambojee MOAXOMAIUA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBrble uccienoBare/JbCKie AeHCTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMyIupOBaTh  BOMPOCHl,  (QPUKCHUPYIOIIME  MPOTHBOpEUYUE,  MpodIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJIICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAONIONIEHUs,  KCCIIEIOBAHUS, OLEHHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TakKkKe BbIABUTATh
MPENOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBIABJIITh AeUIMTHI MHPOpPMAIIMK, TaHHBIX, HEOOXOIUMBIX JIJIi OTBETa Ha
BOIIPOC U JUISI pEUIEHUS 3a]1a4H;

BBIOMpPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IUYHBIX BHUIOB H
dbopm npeacTaBIeHNUS,

CTPYKTYpHUpPOBaTh MH(OpPMAIIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSTEIIbHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHbBIE YHUBeEpPCcAJbHbIE YUeOHbIe 1elCTBUSA

OOmmenmne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
LeIsIMH  OONIEHUsA, SCHO, TOYHO, T'PAMOTHO BBIPAXKaThb CBOK TOYKY 3pPEHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS MO X0y PEIICHHUs 3aJ1ayH,
KOMMEHTHUPOBATH MOJTYUYCHHBIA Pe3yJIbTarT;

B X0Ji€ 0OCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYXJAaeMOMl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh UJEH, HAIEJICHHbIE Ha TOUCK
pEllIeHUs, COIMOCTABIATh CBOM CYXACHUS C CYXICHUSIMHU JAPYTUX YYaCTHHKOB
nuasora, oOHapy>XMBaTh pa3jiudyve U CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
(hopMyIHpOBaTH pa3HOTIIACHS, CBOM BO3PAXKECHHUS;

MPEACTABIATh PE3YIbTATHl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajad
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHHMBepcaJbHbIe Y4eOHbIE qeiCTBUSA



Camoopranuzamnus:

COCTaBJIAThH IJIaH, AJITOPUTM PEIIECHHUS 33a/1a4H, BRIOUPATh CIOCOO pelieHus C
y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apIryMEHTHPOBAThH
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOW WH(OpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJaJ€Th  HABbIKAMHM  TIO3HABAaTEJIbHOM  peQUIeKCMM Kak  OCO3HaHHUS
COBEPIIIAEMbIX JEUCTBUI U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJCTh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysbTara PEIICHHS
MaTeMaTHYECKOM 3aJ1a4M;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a]a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTaHHBIX,
HaWJICHHBIX OIMHUOOK, BEIIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSICHATD IPUINHBI
JOCTHXKEHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIINECTBA KOMAHIHOW W WHIAWBHUIYaIbHOU
paboThl Mpu pelieHud Yy4eOHbIX 3aJady, NPUHUMATh IeJlb COBMECTHOMN
JEATENBHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOH pabOTHI, pacHlpeaeisaTh
BUIbl pabOT, JOrOBapUBaThCS, OOCYX JaTh MPOLIECC M Pe3yJbTar padoOThI,
00001aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax padoThl (00CYXaeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE INTyPMBD» H HWHBIC), BBINOJHATH CBOIO YacTh pabOTBHl M
KOOPJIIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJICHAMH KOMAaHBI, OICHUBAThH
KaueCTBO CBOETr0 BKJajJa B OOMIMK MPOAYKT MO KPUTEPHUSIM, CPOPMYyIUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenus B 10 kjacce oOydYarouiuiics MOTYYUT CIICTYIOIIHE
MpPEeMETHBIE PE3yJIbTAThl M0 OTACJIBbHBIM TeMaM pabodeil mporpaMMbl yu4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a:

Yuciia v BBIYUCTICHUSA:

CBOOO/IHO OIEpUPOBATH MOHSATUSMH: PAIMOHAIBLHOE YHUCIO0, OECKOHEYHAas
nepuouyeckass JIpoOb, TPOILEHTHI, HUPPAIHOHATBLHOE YHUCIO0, MHOXKECTBA
PalOHAJIBHBIX U ICCTBUTEIIBHBIX YUCEN, MOYJb AEHCTBUTEIBHOTO YHCIIA;

MPUMEHSITh JIPpOOM W TPOLIEHTHI JISI PEHICHUsS NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TTpaBUjIa OKPYTICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUN;



CBOOOJIHO OMEpUPOBATh TOHATHUEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCMOJIb30BaTh MOJIXOIAIIYI0 (OpPMY 3aIIUCH ACUCTBUTEIBHBIX YUCEN AJIs pEIICHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypalbHOU
CTEIICHH;

CcBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM I10Ka3aTeleM;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: JIOTapudM 4YHUCHA, JECATUYHBIE U
HaTypaJibHbIE JIOTapU(MBbL;

CcBOOOJIHO ONEpPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'EHC
YUCJIOBOT'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATh MOHATHUAMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh pPa3jIUYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATbH METOJ HWHTEPBAIOB U1 PEIICHUSA
HEPaBEHCTB;

CBOOOJIHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(p(UIMEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJICHNE MHOTOWIEHA Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMmy besy u teopemy Buera
JUIS pELLICHU 3a]1a4;

CBOOOJHO ONEPUPOBATH NOHATUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpUIA, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
MCIIOJIB30BaTh CBOMCTBA ompenenurens 2 X 2 Juisl BBIYUCIEHHUS €ro 3Ha4yeHus,
IPUMEHATh ONPENEIUTENN JUIsl PELICHUSA CUCTEMBbl JIMHEWHBIX YPaBHEHMW,
MOJENUPOBATh PEAIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JUHEHWHBIX YPABHEHUN,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIHA C IOMOLIBI0 MATPHI] W OINpPEACIUTENEH,
MHTEPIPETUPOBATH ITOJIy4YEHHBIN pPE3yJIbTAT;

UCMOJIb30BaTh CBOMCTBA JEHCTBUM C KOpHAMHM i1 HpeoOpa3oBaHUS
BBIPAKECHU;

BBIIIOJIHATH MPE0OPa30BaHUS YHCIOBBIX BBIPAXKEHU, COAEPIKALMX CTENEHH C
palMOHAJIbHBIM [1I0KAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBaA aorapuMoB TUTS npeoOpa3oBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: HPPALMOHAJIBHBIE, MOKa3aTeJIbHbIE U
Jorapu(pMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHSI C TIOMOIIBIO PAaBHOCUIIBHBIX
[IEPEXO0I0B UJIU OCYILECTBIIAS IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYJIIbI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOMIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATH HEoOXOoAumble (GOpMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJIETUPOBATh pealbHble CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHUS, HEPAaBEHCTBA IO YCIOBUIO 3a7add, HCCIEI0BaTh
MOCTPOCHHBIE MOJEIN C MCIIOJIb30BAHUEM aIllapara ainreopsbl.

DYyHKIUHN U TPAPUKU:

CBOOOJTHO ONEpPUPOBATh MOHATUAMU: (DYHKIIUS, CIOCOOBI 3a7aHusl (PYHKIINH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMMO3uIUs GyHKUMNA, Tpaduk QyHKIUH,
BBIIIOJIHATD 3JIEMEHTapHbIE TPeoOpa3oBaHus rpaPuKOB (PyHKIIMIA;

cBOOOHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HauYCHUN QYHKIMH, HYIH PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHSIMH: 4YETHBIE H HEUYETHBIE (DYyHKIUH,
nepuoanyeckue (GyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEe W HaMMEHbINee 3HauYeHWe QyHKIUA Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATH MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaTbHBIM U
HENBIM TOKa3aTeneM, rpa@uk CTEeNeHHOW (PYHKIMHU C HATypadbHBIM H IIENIBIM
nmokasarenieM, rpaduk KOpHsS N-Od CTENeHM Kak (yHKIUU OOpPaTHOW CTETEHH C
HATypaJlbHBIM IMOKA3aTEJIEM;

OTEepUPOBATh TOHATUSAMHU: JUHEWHAs, KBaJpaTUYHAs U JPOOHO-IMHEHHas
(GyHKIMH, BBITIONHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U MTOCTPOCHUE UX TPaPUKOB;

cBOOOIHO ONEpUPOBATh MOHATHSMM: IOKa3zaTeiabHas U JiorapupmMuueckas
GyHKUIMM, WX CBOMCTBA U TrpaduKH, HUCIOIb30BaTh UX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

cBOOOZIHO OMEpUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAS] OKPYXKHOCTH,
orpeseseHrue TPUTOHOMETPUUECKUX (QYHKIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaguku GyHKUMA I8 UCCIENOBAaHUS TMPOLECCOB |
3aBHCHMOCTEH TpU pelIeHUH 3a7ad U3 APYTUX yU4eOHBIX MPEIMETOB U PealbHOM
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX/y BETUYNHAMU;

Hauana maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMEPHUPOBATH MOHATHAMU: apumeTHdecKass U TIeoOMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIasi T€OMETPUIECKas MPOrpeccus, TNHEHHBINA U
AKCMOHEHIIUAIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCHM I PEUICHUS PEealbHBIX 3a/lad MPHUKIATHOTO
XapakTepa;



CBOOOTHO OTIEPUPOBATH MOHITHIMU: TTOCIEIOBATEILHOCTD, CIIOCOOBI 3a/TaHUS
NOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IMOCIEAOBATEIBLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHUS MAaTeMaTUYE€CKOr0 aHaJIM3a Kak aHaln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHUSMH: HENPEPHIBHbIE (PYHKIUU, TOYKU
paspbiBa rpaduka QyHKIIMH, aCUMIOTOTHI Ipadrka GyHKINH;

CBOOOJIHO OIEpUPOBATHh MOHATHEM: (YHKIIMS, HEMpEephiBHAsS Ha OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIMI JIJIs1 pEIeHUs 3a/ad4;

CBOOOJTHO OMNEpPUPOBATH TMOHATHUSAMH: TE€pBas W BTOpas MPOU3BOIHBIC
(dbyHKIMH, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISITh TIPOU3BOJIHBIE CYMMBI, MPOU3BECHUSI, YACTHOTO U KOMIIO3UIIUU
IBYX (YHKIIUI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHT;

WCIIOJIb30BaTh TEOMETPUUECKU U (U3UYECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBATH  MNOHSATHUSAMHU: MHOXKECTBO, OMEpallMu  HaJ
MHOXECTBaMHU;

UCII0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmnapar JJis OMMCAHUS pealbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

CBOOO/IHO OMEpPUPOBATH TMOHSTUSIMU: OINpEJEICHUEe, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUILHBIC
YpaBHEHHUS U1 HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce o0OydyarOIIMICS TOJYYUT CIIEIYIOIIHNE
MPEAMETHBIE PE3YIbTAThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajia MaTEMaTUYECKOTO aHaTN3ay:

Yucaa 1 BBIYUCICHUSA:

CBOOOJHO OMNEPUPOBATh TMOHATHUAMM: HATypaJlbHOE U IIEJ0€ 4YHUCJIO,
MHOJKECTBA HATYPAJIBbHBIX U LEJNBIX YHUCEJ, WCHOJIB30BaTh MPU3HAKU JIEIIMMOCTHU
uenbix yucen, HOJl 1 HOK HaTypanbHbIX uncen AJis peuieHus 3a/1ad, IPUMEHATh
anroput™ EBknunpa;

CBOOOJIHO OINEpPUPOBATh IMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HaTypaJibHbIC YKCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

CBOOOJTHO OTMEpPUPOBATh MOHATHUSMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIAa B alnreOpandyeckon u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATH apuMETHUECKHUE ONepalliu ¢ HUMHU U
n300paxaTh Ha KOOPJUHATHOU IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:



cBOOO/IHO OMNEpUPOBATH MOHATUSMU: HPPALMOHAIbHbBIE, MOKa3aTeJbHbIE U
jJorapu(pMUUYECKHE HEpPaBEHCTBA, HAXOAMTh MX pEHIEHUS C [OMOUIbIO
PaBHOCWJIBHBIX IEPEXOIOB;

OCYLIECTBJIATH OTOOpP KOpPHEM TpH pEIIEHUHU TPUTOHOMETPHUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (OPMyYJbI  JUII  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOIHO ONEPHUPOBATH MOHATHAMH: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PAaBHOCWIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBUS, HAXOAUTh PEILICHHUS
CUCTEMBI M COBOKYMHOCTEW pallMOHANbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

pemarb paluMOHAJIbHBIE, UppalroOHaIbHbIE, IIOKa3aTelIbHbIE,
jgorapu(pMUyUecKue UM TPUTOHOMETPUYECKHE YpPaBHEHUS] M  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U apaMeTphl;

MPUMEHSATH TpadUuecKre METOAbI IJIsl PEeIIECHUs] YPAaBHEHU U HEPABEHCTB, a
TaK)K€ 3a/1a4 C NapaMeTpaMu;

MOJIEIMPOBaTh pEaJbHbIE CHUTyallUd Ha fA3bIKE aureOpbl, COCTaBIAThH
BBIDOKEHUSI, YpPaBHEHHUsS, HEPABEHCTBA W HUX CHCTEMbl IO YCJIOBHUIO 3a/layH,
UCCJEI0BATh IOCTPOECHHBIE MOJIEIM C HCIOJIb30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJYUECHHBIN PE3YIIbTAT.

DOyHKUMH U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTAPHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTH TIeOMETpHUYeckne o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJHO  OINEpUPOBATh TMOHATHSAMHU: Tpa@UKA TPUTOHOMETPUUECKHUX
GyHKIM;

OPUMEHATh (QYHKIUHM 1 MOJCIHMPOBAHUS M HUCCIIEIOBaHHUS pealbHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKoro aHajmnsa:

MCITI0JIB30BaTh MPOU3BOJHYIO JUISl HCCIAEAOBaHUS (PYHKIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXoAUTh HauOOJIbILIEE U HaUMEHblIee 3HaUeHUs] (PYHKLINUU HETIPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIB30BaTh IMPOU3BOJHYIO Il HAXOXKICHHUS HAWIY4ylIero peuieHusl B
NPUKIAAHBIX, B TOM 4YHCIE COLMAIbHO-JKOHOMUYECKHX, 3ajJadax, Ui
ONpEe/IeNICHUs] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (GopMyJol WiH
rpadukom;



CBOOOJTHO OMEpHUPOBATh TMOHATHSIMHU: TEPBOOOpa3Has, OMpPeNeIEHHBIMI
UHTETpaj, HaxXOJUTh IEpPBOOOpa3HbIE SJIEMEHTAPHBIX (YHKIMUA W BBIYHCIATH
uHrterpan no gpopmyine Herotona-JIeibuuna;

HaxXOJUTh TUIOIIAIU IIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOIIbIO UHTETpaa;

MMETh NPEACTABICHUE O MATEMAaTHYECKOM MOJICIMPOBAHUHM Ha NPUMEPE
cocTaByieHUsI U PepeHIINAIbHBIX YPaBHEHUN;

peliarh MPUKIAIHbIE 33Ja4¥, B TOM YHUCJIE COIMATbHO-3KOHOMHYECKOTO U
(r3HYECKOro Xxapakrepa, CpeICTBAMH MATEMATHYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosanuyectBo yacos
Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (HM(ppOBbIE)
n/n NMPOrpamMmbl Bcero Kontpoapuere o0pa3oBaTe/IbHbIE pecypchl
padoThbI
MHOK€eCTBO IEHCTBUTENIBHBIX YHCEIL.
1 MHorowiensl. PaninonanbHble ypaBHEHUs U 4 1
HepaBeHCTBA. CHCTEMBI JIMHENHBIX
YpaBHEHUH
) @Oyukiun u rpaguxu. CreneHHas GyHKIUS C 12 1
LIEJIBIM TI0KA3aTeNIeEM
3 ApudmeTrueckuil KOpeHb N-Ol CTENECHH. 15 1
HppanmoHaneHble ypaBHEHUS
4 [ToxazarenbHas pyHnkuus. [lokazarenabHble 10 |
YpaBHEHHUS
5 Jlorapudmuueckas QyHKIUS. 13 1
Jlorapugmmueckue ypaBHEHHS
6 TpuroHoMeTpuyeCKre BbIPAKEHUS U ” 1
ypaBHEHUs
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10 1
HenpepriBable pynkiuu. [IpousBonnas 20 1
9 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

KoanuyecTBO 4acoB

Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM(ppOBbIE)
n/n NPOrpamMmsl Bcero Konrpoaprisre o0pa3oBaTe/IbHbIE pecypchl
padoThI
| I/ICCHG,Z[OBaHEIe (GYHKUIMH C TOMOIIBIO ” |
IIPOU3BOJHON
2 ITepBooOpasHast u MHTETpa 12 1
3 I'paduku TPUrOHOMETPUUYECKUX PYHKIIHA. 14 |
TpuronomeTpruyeckrue HepaBeHCTBA
4 HppanmoHanpHble, OKa3aTENbHbIE U 24 1
norapuMuYECKHe HEPABCHCTBA
KomiuiekcHble uncna 10 1
6 HatypanbHble u 1ienble yncia 10 1
CucteMbl pallMOHATIBHBIX, UPPALIMOHATIBHBIX
7 MOKAa3aTeNbHbBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHHH
8 3ajauu ¢ mapameTpamMu 16 1
9 HOBTOPGHI/IC, 00o01IeHne, CUCTEeMAaTH3AIHS 16 )
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10







IHOYPOYHOE IIJTAHUPOBAHHUE
10 KIIACC

Ne i/

Tema ypoxka

Koan4yecTBOo 4acoB

Bcero

MHo0ecTBO, Oniepalluy HaJl MHOKECTBAMU M X CBOMCTBA 1
2 Juarpammsl Jitnepa-Benna |
[IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOTO afrapaTa Jijisl petieHus 3a1a4 1
4 PanmonanpHbie uncia. OObIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHBIE |
MEPHOINYECKHE TPOOH
5 Panmonaneubie yncna. OOBIKHOBEHHBIE U IECATUYHbBIE IPOOH, MPOIICHTHI, 0ECKOHEUHBIE 1
MEPHOINYECKHE TPOOH
6 [Tpumenenue apobeii 1 MPOIEHTOB I PEIIeHUs TPUKIATHBIX 3a7a4 1
7 [Tpumenenue npoOel 1 MPOLIEHTOB ISl PEIISHUS MPUKIIATHBIX 3a/1a4 1
8 JleicTBUTENBHBIEC YKCIA. PannoHaIbHBIE U MPPALMOHAIIBHBIE YHACTIA 1
9 Apudmerndeckre onepanum ¢ AeHCTBUTEIbHBIMI YHCIaMH 1
10 Mopnynb AeCTBUTENBHOTO YHUCIIA U €T0 CBOMCTBA 1
1 [TpuOnmkE€HHbBIE BHIYMCIIEHUS, TIPAaBUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa |
BBIYMCIICHU I
12 OCHOBHBIE METO/IbI PEIICHHS LENIbIX M IPOOHO-PAIMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB 1
13 OCHOBHBIE METO/IbI PELICHHS LIENIbIX ¥ JPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB 1
14 OcHOBHBIE METOBI PELICHUS LENBIX U IPOOHO-pAIIMOHATBHBIX YPABHEHUN U HEPABEHCTB 1
15 MHoOrowieHsl OT OHON NEPEMEHHOM. [[eneHrne MHOTOUYIeHa Ha MHOTOWIEH C OCTaTKOM. Teopema |
besy
16 Mmuorowiensl ¢ 1iensiMu kKodpduimentamu. Teopema Bueta 1
17 Pemenne cucreM TMHENHBIX ypaBHEHUN 1




18

Pemenue cuctem JIMHEHHBIX YpaBHEHUI

Martpuna cucTemMsl JIMHEWHBIX YpaBHEHNN. ONpeaenTens MaTpULbl 2X2, €r0 TeOMETPUIECKAN

19 CMBICJ U CBOMCTBA; BBIYUCIIEHNUE €T0 3HAUCHHUS !

20 Onpexnenurens MaTPUILBL 2X2, €r0 TEOMETPUUECKUN CMBICI U CBOWCTBA; BHIUUCICHUE €TI0 |
3HaYeHUS

21 IIpuMeHeHue onpenenuTens A PELICHUs] CUCTEMBI JINHEWHBIX YPaBHEHUN 1

22 Perienue npukiIagHbIX 3ajau ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX YpaBHEHHH 1

23 Pemenue npukiiaaHbix 3a7a4 ¢ MOMOILBIO CUCTEMbI JIMHEHHBIX YPaBHEHUM 1

24 Kontponbhas pabota: "PannoHnanbHble ypaBHEHHs U HepaBeHCTBA. CHCTEMBbI IMHEHHBIX |
ypaBHEHUH"

25 @Oynk1ms, cnocoOsl 3aganus GyHKIMU. B3aumuo o6patHblie pyHkunu. Komnosunus ¢pyHkuui 1

26 I'padux bynknum. DnemeHTapHbIe TpeoOpa3zoBaHus rpaduKoB PyHKITUH 1

27 ObuacTh onpenenaeHus: U MHOKeCTBO 3HaueHu ¢pyHkuuu. Hynu gpynkuuu. [IpomexyTku 3Hak |
IIOCTOSIHCTBA

)3 Yéruple u Heu€THble pyHKuuU. [lepuoanueckue pyHkuuu. [IpomexyTKu MOHOTOHHOCTH 1
byHKITUU

29 MaxkcumyMbl 1 MUHUMYMBI (GyHKIMKA. Hanbosbiiee 1 HauMeHblIee 3HaueHue (pyHKIMH Ha |
IIPOMEXKYTKE

30 JluneliHas, KBaJipaTU4Has U IPOOHO-TMHENHHAS PYHKIUU 1

31 DneMeHTapHOE HCCIISIOBAaHUE U TIOCTPOSHUE TPadUKOB ITHX (DYHKITHI |

32 DneMeHTapHOE UCCIICIOBAaHNE U TTOCTPOEHUE TPa)UKOB ITHX (DYHKITHI 1

33 Crenens ¢ nenslM nokasareneMm. bunom HeroTona 1

34 Crenens ¢ nenslM nokasareneMm. bunom HeroToHa 1

35 CreneHHas pyHKLUS C HATYpaJbHBIM M LIeJIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk 1

36 Kontponbhas pabota: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpaduk" 1

37 ApudpmeTnuecknii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBa 1




38 ApudmMeTrnueckuii KOpeHb HATYPATBHOW CTETICHH B €T0 CBOMCTBA 1
39 [IpeoOpa3oBaHUs YHCIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEIEHH U KOPHU 1
40 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEP/KALINX CTEIEHU U KOPHU 1
41 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIICHU U KOPHU 1
42 HppanmonansHble ypaBHeHUs1. OCHOBHbIE METO/Ibl PELICHUS UPPALMOHATIBHBIX YpaBHEHUN 1
43 WppanmonanbHbie ypaBHeHUs. OCHOBHBIE METO/bI PELIEHUS UPPALIMOHATIBHBIX YPABHEHUN 1
44 WppanmonansHble ypaBHeHNs. OCHOBHBIE METO/IbI PELLIEHUS] UPPALIMOHATIbHBIX YPABHEHUM 1
45 PaBHOCWIIBHBIE NTEPEXOBI B PELIEHUN UPPALIMOHAIBHBIX YPaBHEHUN 1
46 PaBHOCHIIBHBIE TEPEXObl B PEIICHUH HPPALIMOHAIBHBIX YPaBHEHHUH 1
47 PaBHOCHIIBHBIE IEPEXOBI B PEIIEHUN UPPALMOHAIBHBIX YPABHEHUI 1
48 PaBHOCHIIBHBIE IEPEXOBI B PELICHUU UPPALMOHAIBHBIX YPAaBHEHUN 1
49 CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHU KaK (YHKLIUU OOpaTHOM CTENEHU C HaTypaJlbHbIM |
noKasaresiem
50 CaoiicTBa 1 rpadK KOPHS N-0¥ CTETIEHH KaK (PYHKITMU 0OpaTHOM CTETICHH C HaTyPaJIbHBIM |
noKasaresieM
51 Kontponbnast pabora: "CpoiicTBa u rpaduk KOpHs n-oii creneHu. MppannonansHbie ypaBHEeHUS" 1
52 Cremnenb ¢ palioOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
53 CreneHs C paliMoHaJIbHBIM [IOKA3aTENIEM U €€ CBOWCTBA 1
54 CreneHp ¢ pallMOHaIBHBIM TIOKa3aTesleM U €€ CBOWCTBA 1
55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U rpaduk 1
56 Hcnonp3oBanue rpaduka GyHKIMA IS pEIICHUs] YpaBHEHUH 1
57 Hcnonb3oBanue rpaduka GyHKIMU IS peIIeHUs] ypaBHEHUH 1
58 IToka3zarenbHble ypaBHEeHHUs. OCHOBHBIE METO/BI PEIIEHUS T0KA3aTeIbHBIX YPaBHEHUI 1
59 [TokazatenbHble ypaBHEeHUs. OCHOBHBIE METOIbl PEIIECHHUS MMOKA3aTEIbHBIX YPAaBHEHUM 1
60 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPaBHEHHM 1




61 Kontponbnas padora: "[lokazarenpHas ¢pyukmnus. [lokazarensHble ypaBHeHHS" 1
62 Jlorapudm uucmna. CoiicTBa jorapudma 1
63 Jlorapudwm yucna. CBoiicTBa Jiorapudma 1
64 Jlorapugm umncna. CoiicTBa Jorapudpma 1
65 JlecATUUHBIE U HaTypaJlbHbIE JTOTapH(pMbI 1
66 JlecsiTUuHBIE U HATypaJibHbIE JTorapu(pMbI 1
67 [IpeoOpazoBanue BeIpaXxeHUM, coiepKaliux Jorapupmbl 1
68 [TpeoOpa3oBanue BBIPAKEHUN, COACPIKAIIMX JIOTapU (MBI 1
69 [IpeobOpazoBanue BeIpaXEeHUH, COIEPKAIINX JTOTaprPMBbI |
70 Jlorapudmmueckas pyHKuus, €€ cBOWCTBA U rpapuK 1
71 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U TpaduK 1
72 Hcnonb3oBanue rpaduka GyHKIMU IS peIIeHUs] ypaBHEHUH 1
73 Hcnonb3oBanue rpaduka GyHKIMU AJIS peIIeHUs] ypaBHEHU N 1
74 Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI PEUICHHS IOTapU(PMUUECKUX YpaBHEHUI 1
75 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/BI pEIICHUS JIOTapu(MUUECKUX YpaBHEHHIA 1
76 Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/BI pEIIEHUs JIoTapu(PMUUECKUX YPaBHEHHH 1
77 PaBHOCHIIbHBIE TEPEXObl B PEIIEHUH JOrapu(PMHUUECKUX YpaBHEHUH 1
78 PaBHOCHIIBHBIE TTEpEXObl B PELICHUH JIOTapU(PMUUECKUX YpaBHEHUN 1
79 Konrponsnas padora: "Jlorapudmuueckas Gpynkius. Jlorapugmuyeckue ypaBHeHHS" 1
80 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC YMCIIOBOTO apryMEeHTa 1
81 Cunyc, KOCHHYC, TAHT'€HC U KOTAHT'E€HC YHCIIOBOT'O apTryMEHTa |
82 ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC YHCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC YMCIOBOTO apryMEHTa 1
%4 TpuroHomeTpuieckas OKpy>KHOCTb, OIpeIeNICHHE TPUTOHOMETPUIECKUX (PYHKIIUI YUCITIOBOTO |

apryMeHTa




TpuronomeTpuyeckas OKpyKHOCTb, ONPeIeICHHE TPUTOHOMETPUUYECKUX (PYHKIIMIA YHCIOBOTO

85 1
apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
89 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIIBI 1
90 [Ipeobpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1
91 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
92 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUH 1
93 [IpeobpazoBaHme TPUTOHOMETPUIECKUX BBIPAKECHUM 1
94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1
95 PeleHne TpUroHOMETpUYECKUX YPaBHEHUU 1
96 Pemienre TpUroHOMETPUUECKUX YPaBHEHUN 1
97 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH 1
98 Pemenuie TpUroHOMeTpUUECKUX YpaBHEHUI 1
99 Pemenne TpUroHOMeTpUUECKUX YpaBHEHUI 1
100 Pemienne TpuroHomMeTpruuecKuX ypaBHEHUM 1
101 Kontponbnas padora: "TpuroHoMeTpruuecKue BhIPaKEHHUS U TPUTOHOMETPUYECKHE ypaBHEHUS" 1
102 ITocnenoBaTeabHOCTH, CIOCOOLI 3a1aHUs MTOCIIEA0BATENLHOCTEH. MeTo MaTeEMaTHIECKOM |
UHYKIUH
103 MOHOTOHHBIE U OTPaHUYEHHBIE [TOCIIEA0BATENbHOCTHU. VcTOpHst aHann3a OECKOHEYHO MaJIbIX 1
104 Apudmernueckas Iporpeccust 1
105 I'eomerpuueckas nmporpeccus 1
106 beckoneuHo yObIBaroIas reoMeTpuiecKas Mporpeccus 1
107 CyMMa GeckOHEYHO yOBIBAIOIIEH T€OMETPUIECKOMN IPOTPECCHH 1




108

JIuHeHbIN 1 SKCTIOHEHITMANIBHBIN pocT. Yucno e. @opMyiia CI0KHBIX MPOIIEHTOB

1
109 JInHelHbIN 1 SKCTOHEHIMANBHBIA pocT. Yuciio e. dopmysia CIOKHBIX POLIEHTOB 1
110 Hcnosb30BaHye Nporpeccuu il pEICHHs pealIbHBIX 3a7a4 MPUKIIAIHOIO XapaKTepa 1
111 Konrponsnas pabdora: "[locnenoBareabHOCTH U porpeccuu” 1
112 HenpepsiBHBIC (DYHKITMU ¥ MX CBOKCTBA |
113 Touka pa3pbiBa. ACUMNOTOTHI IpapukoB PyHKINH 1
114 CpoiicTBa (yHKIIMI HENIPEPHIBHBIX HA OTPE3KE 1
115 CBoiicTBa (yHKIMI HETIPEPBIBHBIX Ha OTPE3KE 1
116 Meto MHTEpBaJIOB JIsS PEIICHUS] HEPABEHCTB |
117 Meron HHTEpPBAIIOB ISl pELIEHUSI HEPAaBEHCTB 1
118 Meron HHTEpPBAIIOB Il PELICHUS HEPAaBEHCTB 1
119 [TpuMeHeHHne CBOWCTB HEMIPEPBIBHBIX (DYHKLMH JUIsl pelieHHs 3a1a4 1
120 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIWH JIJIsT PEIICHHS 3a7a9 |
121 [lepBas u BTOpast npou3BOIHbIE (PyHKINU 1
122 Omnpenenenne, reOMETPUIECKUI CMBICI ITPOU3BOIHON 1
123 Onpenenenue, pU3MUECKUI CMBICI TPOU3BOIHOM 1
124 YpaBHeHHE KacaTeIbHOU K rpaduKy (QyHKITUH |
125 VYpaBHeHHEe KacaTeabHOU K rpaduky QyHKIUN 1
126 [Ipou3BoHBIE AI€MEHTAPHBIX (PYHKUINN 1
127 [Tpon3BoIHBIE IEMEHTAPHBIX PYHKLIUH 1
128 ITpon3BoiHast CyMMBI, IPOU3BEICHHS, YACTHOI'O M KOMIIO3ULIUU (QPYHKIUI 1
129 [Ipon3BoHast CYyMMBI, TPOU3BEACHUS, YACTHOTO M KOMITO3ULIUU (QYHKIUI 1
130 [Tpon3BoiHAs CyMMBI, TPOU3BEICHHS, YACTHOTO M KOMIIO3HIIUU (PYHKIIUI 1
131 Konrponsnas padora: "[IpouszBoanas” 1
132 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3aIKs 3HaHU: "Y paBHEeHU" |




133 [ToBTOpeHME, 0000IIEHNE, CUCTeMaTH3alusl 3HaHU: "D yHKIUN" 1
134 Hrorosast koHTpobHAs paboTa 1
135 Hrorosast konTpoibHas pabota 1
136 [ToBTOpeHme, 06001IeHNE, CCTEeMaTH3allusl 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KIIACC

KoanuyecTBOo 4acoB

Ne i/ Tema ypoka
Bcero
1 [TpumeHeHne MPOM3BOHON K UCCIEI0OBAHUIO (DYHKIIUN HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
2 [TpumeHeHne MpoOU3BOHON K UCCIeI0BAaHUIO (DYHKIIMN HA MOHOTOHHOCTB M 3KCTPEMYMBbI 1
3 [IpumMeHeHnne Mpou3BOHON K UCCIIEIOBaHUIO (YHKIIUM HA MOHOTOHHOCTD U AKCTPEMYMBI 1
4 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
5 [TpumeHeHne MPOM3BOHON K UCCIeI0OBAHUIO (DYHKIIUN HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
6 [IpumeHeHne MpOU3BOHON K UCCIIeI0BAaHUIO (DYHKIIMN HA MOHOTOHHOCTB M 3KCTPEMYMBbI 1
7 Haxosxnienre HanOoJbIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITUN Ha OTPE3KE 1
8 Haxoxnenrne HanboIbIIero 1 HAMMEHbIIETO 3HAYCHISI HETIPEPBIBHOW (DYHKIIMK HA OTpe3Ke 1
9 Haxoxnenne HauboIbIIero 1 HaMMEHbIIEro 3HaYeHHsI HETIPEPhIBHOW (DyHKIIMK HA OTpe3Ke 1
10 Haxoxnenue HaubobI1ero 1 HaMEHbIEro 3Ha4eHHsI HETPEPbIBHOM (PyHKIIMK HA OTpe3Ke 1
11 Haxosxnienre HanOoJbIIero 1 HAMMEHBIIIETO 3HAYEHHUST HETIPEPHIBHON (DYHKITUM Ha OTPE3KE 1
12 Haxoxnenrne HanboIbIIIero 1 HAMMEHBIIETO 3HAYCHISI HETIPEPBIBHOW (DYHKIIMM HA OTpe3Ke 1
13 [IpuMeHeHue npou3BOIHOM JIJIs1 HAXOXKAEHUSI HAWTYULIEro PeIIeHHs B IPUKIAJAHbIX 3aa4ax 1
14 [IpuMeHeHne MpOU3BOIHOM JIJIsl HAXOXKIACHUS HAaUIY4YlIero PelieHNs B IPUKIAIHbBIX 3aa4ax 1
15 [IpumMeHneHne MPOU3BOIHOM JIJIsl OTIPEICTICHUSI CKOPOCTU U YCKOPEHHS Tpoliecca, 3aIaHHOTO |
dbopMmyIoi wiu rpaduKomM
16 [IpuMeHeHue Mpou3BOHOM JIJIsl ONpeIeIeHUSI CKOPOCTU U YCKOPEHUS MpoLiecca, 3aIaHHOTO 1
dbopMmyIoit wiu rpaduKomM
17 Kommosurus GpyHKImiz 1
18 Komnoszumus ¢pyHKImii 1
19 Kommozwurus ¢hyHkimii 1
20 ['eomeTpryeckue 06pa3pl ypaBHEHUN HA KOOPJIMHATHON TJIOCKOCTH 1




21 I'eomeTpuyeckue o0pas3pl ypaBHEHUH HA KOOPIWHATHON MIIOCKOCTH 1
22 Kontponbnas padora: "UccneqoBanue GyHKIHA ¢ TOMOIIBIO TPOU3BOAHON" 1
23 [TepBooOpa3Has, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [TepBooOpasHbie aneMeHTapHbIX (QyHKIHHA. [IpaBuia HaxoXAeHNs IEpBOOOPA3HBIX 1
25 [TepBoobOpasnbie snemeHTapHbIX GyHKIM. [IpaBuia HaxoXaeHHUs TEPBOOOPA3HBIX 1
26 HNuterpan. ['eoMmeTprudeckuii CMbICT HHTErpAJIa 1
27 Brruucnenue onpenenénnoro unrerpania mno ¢popmyie Hetorona-Jleiibnuia 1
28 Brruucnenue onpenenénnoro unrterpana mno gpopmye Hetotona-JleiiGnuma 1
29 [TpumeneHne uHTErpaia A HaX0XKACHUS TUIOIIAIel TUIOCKUX QUryp 1
30 [IpuMeHneHne nHTErpaia sl HaX0XACHHUS 00BEMOB T€OMETPUUECKUX TEI 1
31 [Tpumeps! pemiennii AudpepeHnaIbHbIX ypaBHEHHUM 1
32 [Tpumeps! pemeHuit qudepeHraIbHbIX ypaBHEHUN 1
13 MartemaTuueckoe MOJEIMPOBaHNE PEATbHBIX MPOIECCOB ¢ TOMOIIbIO AU PepeHnanbHbIX 1
YpaBHEHUU
34 Kontponbnas paborta: "[lepBoobpasznas u unterpan" 1
35 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaduKH 1
36 Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKu 1
37 Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TpapuKu 1
38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu 1
39 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKH 1
40 OT60p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHHUH C TTOMOIILI0 TPUTOHOMETPHUYECKON OKPYKHOCTH 1
41 OT160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHH C MMOMOIIBIO0 TPUTOHOMETPUIECKON OKPYIKHOCTH 1
42 O160p KOpHEH TPUTOHOMETPHUUECKUX YPAaBHEHHI ¢ MOMOIIBIO0 TPUTOHOMETPUIECKON OKPYKHOCTH 1
43 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHUH C TIOMOIILI0 TPUTOHOMETPHUIECKON OKPYKHOCTH 1




44

Pemenue TPUTOHOMETPUYCCKHUX HCPABCHCTB

1
45 Pemenne TpuroHoMeTpUYECKNX HEPABEHCTB 1
46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
47 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1
43 Konrponsnas pabora: "I'paduku Tpuronomerpuueckux ¢GpyHkuui. Tpuronomerpuueckue |

HepaBeHCTBA"

49 OcCHOBHBIE METObI PELLIEHUS TIOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/BI PELLIEHUS TIOKA3ATEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METOBI PEILIEHUS TIOKA3ATEIBHBIX HEPABEHCTB 1
52 OCHOBHBIE METOBI PELICHHS TTOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METOBI PELIEHUS JIOTAPUPMUUECKIX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI PEIICHHS JTOTapUPMHUUECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI PEeLICHHs JTOrapUPMHUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METOIBI pelIeHUs JoTapu(hMUIECKIX HEPABEHCTB 1
57 OcCHOBHBIE METObI PELLIEHUS UPPALIMOHAIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHAIbHBIX HEPABEHCTB 1
59 OCHOBHBIE METOBI PELLIEHUS UPPALMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METOBI PELICHUS UPPAITMOHATILHBIX HEPABEHCTB 1
61 I'paduueckue MeToabl peleH!s] UppallMOHAIbHBIX YpaBHEHUN 1
62 I'paduueckue MeTOIbI PELICHNs UPPALIMOHATILHBIX YpaBHEHUN 1
63 I'paduueckue MeTo bl pelIeHNs OKa3aTeIbHbIX ypaBHEHUN 1
64 I'padpuaeckue MeTombI pelIeHUs MOKa3aTeIbHBIX HEPABEHCTB 1
65 I'paduueckue MeToAbI pelIeHUs JJOTapU(PMUUECKUX YpaBHEHUI 1
66 I'paduueckue MeTOIbI peLIeHUs JTOTapU(PMUIECKIX HEPABEHCTB 1
67 I'paduueckue MeTo bl peLIeHus Jorapu(pMUIECKIX HEPAaBEHCTB 1




68 ['padmyeckue MeTOABI pelIeHUS MOKA3aTeNbHBIX U TOTapU(PMUUECKUX YpaBHEHUN 1
69 ['padmyeckue MeToAbl pelIeHus MOKa3aTeNbHBIX U JIOTapU(PMUUECKUX YpaBHEHUIN 1
70 I'padmueckue MeTobl pelIeHus MOKa3aTeNbHbIX U JIOTApU(PMUUIECKUX HEPABEHCTB 1
71 I'paduueckue MeTO/IbI peLIeHNs OKa3aTeIbHbBIX U JIOTapu(PMUUYECKUX HEPABEHCTB 1
72 Kontponbnas padota: "UpparmoHaibHble, OKa3aTeabHbIE U JIoTapu(MudecKkue HepaBeHcTBA" |
7 KommiekcHble uncna. AnreOpanueckas i TpUroHOMeTprudecKkas (OpMbl 3alICH KOMITJIEKCHOTO |
qucna
74 KommnekcHble uncna. Anredpandeckas 1 TPUrOHOMETpHYecKasi pOPMBI 3aIUCH KOMIUIEKCHOTO |
qucna
75 ApudnmeTndeckne onepanyuy ¢ KOMITIEKCHBIMHA YUCIIaAMU 1
76 ApudmeTndeckre onepanuu ¢ KOMIIEKCHBIMHA YU CIIaMU 1
77 N3o0pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IITIOCKOCTH 1
78 N3o0pakeHne KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IITIOCKOCTH 1
79 ®opmyna Myapa. KopHu n-oit cTeneHu U3 KOMILUIEKCHOTO YKCia 1
80 ®opmyna Myapa. KopHu n-oii cTeneHu U3 KOMILUIEKCHOTO YKcia 1
81 [IpuMeHeHne KOMIUIEKCHBIX YHCEIT sl pelieHus (PU3NIECKUX U TEOMETPUIECKUX 3a1a9 1
82 Kontponbnas pabora: "KomruiekcHsie yucna" 1
83 HatypanbHble U 1ienble ynciia 1
84 HatypanbHble u 1enble yncia 1
85 [IpuMmeneHne Npu3HAKOB JETUMOCTH LIEJIBIX YUCET 1
86 [IpumeHeHne NpU3HAKOB IETUMOCTH 1IEJIbIX YHCET 1
87 ITpumenenne npusHakoB aeaumoctu 1ensix yncen: HOJl u HOK 1
88 [Ipumenenue npusnakoB Aenumoctu nensix yncen: HOJl u HOK 1
89 [IpumeneHnne npu3HaKoOB JETUMOCTH LIEJIBIX YHCEN: OCTATKH 110 MOTYJIIO 1
90 [IpumeHeHne NpU3HAKOB JAETUMOCTH LIEJIBIX YHCEI: OCTaTKU M0 MOAYJIIO 1




HpI/IMeHeHI/IC MMPHU3HAKOB ACIMUMOCTHU LECJIbIX YHUCCII: AJITOPUTM EBxnuga gis PCUICHUA 3a/1a4 B

91 1
LEJIBIX YUCIIax
92 Kontponbnas pabota: "Teopust menbix yncen" 1
93 Cucrema ¥ COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CCTEMBI M CUCTEMBI-CIIEICTBUS 1
94 CucteMa 1 COBOKYITHOCTh YpaBHEHHUH. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1
95 OCHOBHBIE METO/BI PELICHHS] CUCTEM M COBOKYITHOCTEW pallMOHAIBHBIX YPABHEHU 1
96 OCHOBHBIE METObI PELLIEHUS] CUCTEM U COBOKYITHOCTEN UPPALIMOHATIbHBIX YpaBHEHHM 1
97 OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U COBOKYITHOCTEN NIOKA3aTENIbHBIX YPaBHEHUI 1
98 OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHbIX YPAaBHEHUN 1
99 OCHOBHBIE METO/IBI PEIIEHUS CUCTEM U COBOKYITHOCTEH JIoTapu(PMUUECKUX YpaBHEHUM 1
100 OCHOBHBIE METOJIbI PEIICHHSI CUCTEM M COBOKYITHOCTEH JIOTapU(PMHUECKUX yPaBHECHUI 1
101 [IprMeHeHHe CHCTEM K PelIeHUI0 MaTeMaTHYECKUX 3aay M 3a]a4 U3 Pa3IUUHBIX 00JacTel HayKu 1
U peajbHOU KU3HU, UHTEPIPETALUs OTYyYEHHBIX Pe3yIbTaTOB
102 [IprMeHeHHe CHCTEM K PelIeHUI0 MaTeMaTHYECKUX 3aay M 33]a4 U3 Pa3IUUHBIX 00JacTel HayKu 1
U peaJIbHON KU3HH, UHTEPIPETALUS OTYYEHHBIX pPe3yIbTaTOB
103 ITpruMeHeHHe HEpaBEHCTB K PELICHUIO MaTEMATUUECKUX 3314 U 3a/1a4 U3 Pa3InyHbIX o0sacTeit |
HAYKM U peaJIbHOM KM3HU, HHTEPIIPETALUs TOJIyYEeHHBIX PE3yJIbTaTOB
104 KonrtponsHas pabdora: "Cucremsl paliiOHaJIbHBIX, HPPALIMOHAIBHBIX [10Ka3aTEIbHBIX U |
JorapupMUUecKux ypaBHEHUI"
105 PanmonanbpHble ypaBHEHHUS ¢ TapaMeTpamMu 1
106 PannoHanpHbIC HEPABEHCTBA C IApAMETPAMHU 1
107 ParmonanpHbIE CHUCTEMBI C TapaMeTpaMu |
108 HppanmroHanbHble ypaBHEHMS], HEPABEHCTBA C TapAMETPAMHU 1
109 WppanmoHanbHble CUCTEMBI ¢ TapaMeTpaMHu 1
110 Iloka3aTenbHbIe ypaBHEHUS, HEPABEHCTBA C lTapaMeTpaMu 1
1

111

IToka3aTenbHbIE CUCTEMBI C nmapamMeTpamMu




112

Jlorapudmuueckue ypaBHeHUs, HEpAaBEHCTBA C MapaMeTpaMu

1
113 Jlorapudmuueckue cucTemsl ¢ mapaMeTpaMmu 1
114 Tpuronomerpuyeckre ypaBHEHHUs C mapaMeTpaMu 1
y
115 TpuroHomeTprueckue HEPABEHCTBA C TapaMETPAMH 1
116 TpuroHomeTpuyecKkre CUCTEMBI C MapaMeTpamMu |
117 [TocTpoenue u nccaeaoBaHNE MATEMATHICCKUX MOJIETIEH PEAIbHBIX CUTYAIIUH C TIOMOIIIHIO |
YpPaBHEHUH ¢ TapameTpamu
118 [TocTpoeHue u uccnenoBaHUEe MATEMATUUYECKUX MOJEIEN PEATBHBIX CUTyalluid ¢ IOMOILIBIO 1
CUCTEM yYpaBHEHHH C MmapaMeTpaMu
119 [TocTpoeHue u uccnenoBaHUEe MATEMATUUYECKUX MOJEIEN PEATIBHBIX CUTYyalluid ¢ IOMOILIBIO 1
CUCTEM ypaBHEHHI C mapaMeTpaMu
120 Kontponbhas pabora: "3amgauu ¢ mapamerpamu” 1
121 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3aIMs 3HaHu: Y paBHeHU" 1
122 [ToBTOpenue, 0600mEeHne, cucTeMaTH3alus 3HaHui: "YpaBHeHU" 1
123 IToBTOpenue, 0000mEHHE, cucTeMaTHU3aus 3HaHui: "YpaBauenns. CUCTEMBI YpaBHEHUI" 1
b b
124 [ToBTOpenue, 0600IEHNE, ccTeMaTH3anus 3Hanui: "HepaBeHncraa" 1
125 [ToBTOpenue, 0600IIeHNE, ccTeMaTH3anus 3Hanui: "HepaBencraa" 1
126 [ToBTOpenue, 0600meHue, cucreMaTu3aius 3uanuii: "HepaBencTsa" 1
127 [ToBTOpenue, o0o0IeHue, cuctemMatusanys 3Hanuil: "[IpousBoaHas u e€ npumeneHue" 1
128 [ToBTOpenue, 0600IIeHNE, cucTemMaTu3anus 3Hanui: "IIpousBoaHas u e€ npuMeHeHue" 1
129 [ToBTOpenue, 06061eHne, cuctemaTu3anus 3Hanuil: "[IpousBoaHas u e€ npumeHenue" 1
130 [ToBTOpenue, o6o0IIeHNe, cucTeMaTH3aus 3Hanuil: "Uurerpan u ero npumeHenue" 1
131 [ToBTOpeHue, 060061IeHNEe, cucTeMaTH3alus 3HaHui: "OyHKun" 1
132 [ToBTOpeHme, 0600IIEHNE, CUCTeMaTH3alusl 3HaHu: "DyHKIUN" 1
133 [ToBTOpenue, 0600IEHNE, cCCTeMaTH3ausl 3HaHU: "DyHKIUN" 1
134 HTorosasi KOHTpoJbHAs paboTa 1
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HToroBast KOHTpoJIbHAsA paboTa

136

[ToBTOpeHme, 06001IEHNE, CUCTEMATHU3AIIHS] 3HAHUN

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136







YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET

BecenoBa Onbra AnekcCe
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