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MHNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYEeCKOro aHalli3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJICHBI CIEAYIOUIUE COAepKATEeIbHO-METOAUUYeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
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MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa © Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKUE JIMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBIN
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJEp>)KaHUE HECKOJbKMX MaTEeMaTHUeCKUX AMCHUUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMATUYECKYI0 MOJENIb pealbHON
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUU y4eOHOTO Kypca, IS
peIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MeTOaUYECKass JTUHUS «Yucina ¥ BBIYMCIICHHS» 3aBepIlaeT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIOMIMX B CEOS MCIOJIB30BAHUE PA3ITMUHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIIBHBIX W JICUCTBUTENBHBIX  YUCET  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMoOHAaIBHBIX ¥ UPPAIMOHATIBHBIX YHCeN, apu(METUUECKUE OTEpaIlii, a TaKXKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHUE O €IWHCTBE MATEMATUKH KaK HayKH W € POJH B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa30oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOYyYalOlIUEeCs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS MPH
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UCCIIEIOBaHUM (DYHKIUI C TOMOIIBIO MPOU3BOIHON, MPU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jlannast copepkatenbHasi TUHUS BKIIOYAeT B ceOsl Takke GOpMUPOBAHUE YMEHUI
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npemyaraetT 3(QQEKTUBHbIE HHCTPYMEHTBI JUISl PpELIEHUs MNPAaKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUYEHNs MaTepraia. M3yuenue cTeneHHoun,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTuX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMu 3aBUCUMOCTH MEXIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTeNbHON JIMHUN HalleJeH Ha Pa3BUTHE YMEHUN
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETU3AIINH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauvana MareMaTHyecKoro aHaliu3a IO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYr KaK MAaTeMAaTHMUECKHX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  cNOXHBIX (YHKUMHA, OMpEeAeNsiTh HX HauOOJbIINE W HaWMEHbIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHMsI TIpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOJWTh HAWIy4Ilee pPENIEHWE B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOrO
aHallM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMaTbHO-JIOTHUECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE M HCKyccTBe. OOyyarouuecs y3HaKT O
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BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMAaTUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPECIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTUYECKOT0 aHajii3a, WHTEPIPETAIMH TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEabHbIX  MPAaKTUYECKUX  3a7ad  OOydarluecss  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh MW KOHKPETHU3UPOBATH  MPOOJIeMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B POIIeCCe U3YyUEHHUs BCEX TEM yueOHOTO Kypca «Anredpa u Havasna
MaTeMaTHYECKOTO aHaJIN3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXAHUE OBYUEHUA
10 KJTACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JelictBuTenpHble 4uciia. PanuoHalbHBIE W UPPAUMOHAIBHBIE YHUCHA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenelM nokaszareneM. buHom Hprotona. Hcnosb3oBanmue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOrowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS IMOKA3aTEIbHBIX

YPaBHEHUM.
[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.
Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus

Jorapu(pMUYECKUX YpaBHEHUH.



OcHOBHBIC TPUTOHOMETPHUUCCKHEC bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoMeTpuyeCcKux ypaBHEHUN.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CUCTEMBI JIMHEWHBIX ypaBHEHUM. PelieHne NpUKIAaIHBIX 3a1a4d C MOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
MTOMOIUIBIO MaTPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPEeanbHOM CUTyallUH C ITOMOUIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTeld HAyKH WU pPealbHON
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00parHbIe (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynu QyHkmuu.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIe 1 HeuéTHBIe GyHKIMU. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTHM (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbosnpiee 1 HauMeHbliee 3Ha4eHus1 QyHKIMHA Ha TPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTEINIEHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[TokazaTenbHass u Jjorapupmuyeckass (yHKUUHU, UX CBOWCTBA M Tpaduku.
Hcnonp3oBanue rpadukoB GyHKIHMA 71 pEIICHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B pEAJbHBIX MpOIEccaX U SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
MOCJEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHMSI MAaTeMaTUYECKOTO aHalu3a Kak
aHanM3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMETpHUECcKas mporpeccur. beckoHeuHo yObIBaromast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAIbHBIN pocT. Hucno €. @opmyJia CI0KHBIX
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MPOLEHTOB. VCronp30BaHWE MPOTPECCHM I PELICHUS PEANbHBIX 3aJad
MPUKJIAJHOTO XapaKTEpa.

HempepeiBHble (GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJISl PELICHHUS HEPABEHCTB. [IprMeEHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHble GyHKIHH. OnpeneneHne, reOMETPUIECKUNA U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyi HajJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KUIACC

Yucaa v BIYMCICHUSA

Harypanbubie u nenble yncna. [[pumMeHeHrne NpU3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOosbiuii oOmuit nenurtens (nanee — HOJ[) m HaumeHswliee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurma EBkinuaa asis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepaluu ¢ KOMIUIEKCHBIMU
gyuciaamMu. M3o0paxeHne KOMIUICKCHBIX YHCEI Ha KOOPAWHATHOW IIJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3UUECKUX U TEOMETPUUIECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpPaBHEHUW U HEPABEHCTB. PaBHOCWIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU()PMHUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIbHBIX, TIOKA3aTEIbHBIX U JIOTApU(PMHUECKUX YpaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3lIMyHbIX 00JiacTell HayKu U peasibHON
JKA3HU, UHTEPIIPETALNS [IOJYyYEHHBIX PE3YIIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue GyHKIUH, UX CBOWCTBA U IpapUKU.

['padprueckre MeTonbl pelleHUs YpaBHEHHU M HeEpaBeHCTB. | 'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpBhIE€ BO3HUKAIOT IMpPHU PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne Mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxokneHue  HamOonblIero M HAUMMEHbBLIEro  3HauYeHUM
HEMPEePhIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKACHUS HAWJIY4IlEero pEIICHUs B
NPUKIAIHBIX 3a/adax, Uil ONPENCIIEHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEpBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoX1eHUs! IEpBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII MHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no Gopmyne Hetorona-Jlebnua.

[TpumeHeHrne MHTErpaja A HAXOXKICHHUS IUIOIMIAZeH MJIOCKUX (GUryp u
00BEMOB T€OMETPUIECCKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICIMPOBAHUE pEANbHBIX IMPOLIECCOB C TNOMOILIBIO Au(depeHInaIbHbIX
YPaBHEHHUM.



[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeyp TpakJaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI U JAPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, chOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsS 3CTETHUKY MaTeMaTHUUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/IOPOBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
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Oynymeld mpodeccnr W pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpYXalolel cpefpl, IJIaHUPOBAHUE TOCTYNKOB U OIIEHKA HMX BO3MOKHBIX
MTOCJICJICTBUM TSI OKPY KAIOIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH MW OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, DTAaroB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CpPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYIO W HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHUBUIyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIABJIITD U XapAaKTEpU30BaTh CYILIECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpeeIeHHs MOHATUN, YCTAHABIMBATh CYLIECTBEHHbIN NMPU3HAK KiacCcU(UKaAIUY,
OCHOBAaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTb U NpPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, €MHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBIABIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUs
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
VWHIYKTUBHBIX YMO3AaKJIIOUEHUM, YMO3AKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ M OT MPOTHUBHOTI0), BEICTpauBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;
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BbIOMpaTh cmoco0 pemieHus ydeOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHl KAaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUE  MPOTUBOpEUYHE,  MpoOsIeMy,
YCTaHABJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUeCKOro 00bEKTa, SIBICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, MPOILECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOIOJIEHUS, HUCCIIEIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIeCcCa, a TAaKXKE BbIIBUIAThH
MPENOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JJIsl PELLICHUS 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau 1o CaMOCTOSATENIbHO
chOpMYJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, NaBaTh IOACHEHUS IO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
peleHns, COINOCTaBIIATh CBOM CYXICHUSA C CYXIACHUSAMHU APYTHX YYACTHUKOB
nuanora, oOHapy>XKMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(opMyIMpPOBATH Pa3HOIIACHS, CBOM BO3PAKEHMS,;
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IIPEACTABIATh PE3YIbTAThl PELICHUS 33J1a4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaTh (opMar BBICTYIUICHUS C YYETOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIBbHON  pedyieKCMM  KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJIS MpoIecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI VUM HEIOCTHIKCHHS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHas 1€ATEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl mMpU pemieHHH Y4YeOHBIX 3a7a4, NPUHUMATh IIeb COBMECTHOMU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpenesiTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNOBBIX GopMax paboThl (00CYykaeHUsI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBHINOJHATH CBOIW 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJaja B OOIIMHA MPOAYKT MO KPUTEPUAIM, CHOPMYIHMPOBAHHBIM
YY4aCTHUKAMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce oOydYarOIIMICA TOJYYUT CIICAYIOIINE
MpEeIMETHbIE PE3yJIbTaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTEMaTUYECKOr0 aHaIU3a»:
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Yucia ¥ BIYMCICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHSIMH: PALUOHAIBHOE YHUCIO, OECKOHEYHAs
nepuoanyueckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
paLMOHAIBHBIX U IEUCTBUTENIBHBIX YHCEI, MOLYJIb JEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATH JpOOM W MPOLEHTHl JJIsl PELICHUS MPUKIAJHBIX 3a7ad U3
Pa3JINYHBIX OTpACIEH 3HAHUU U PEATTbHOM KU3HU;

IPUMEHSATH NPUONMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY H
OLICHKY pe3yJbTaTa BBIYHCIICHUN;

CBOOOIHO ONEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALLYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
MIPAKTUYECKUX 3a4/1a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApUPMETUUECKUN KOPEHb HATypaIbHOU
CTEIICHH;

CcBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATHUAMM: JIOTapu(PM YHKcHa, AECATHYHBIE H
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CcBOOO/IHO OINEpPUPOBATh MOHATHUSMHU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pEIIEHUs PALUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB JUI PELICHUS
HEPABEHCTB;

CBOOOIHO OIEpPUPOBATh MOHATHUSMHU: MHOTOWIEH OT OJHON TNepeMEHHOMH,
MHOTOYJIEH ¢ IedbMH KO3 (ULIHMEeHTaMH, KOPHM MHOTOYJIeHa, NPUMEHATH
JIEJIEHME MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONpPEAEIUTENh MATpUlbl 2 X 2 W €ro TIeOMETPUYECKUA CMBICI,
UCITIOJI30BaTh CBOMICTBA ONpENENHuTeNss 2 X 2 Ui BBIYMCIIEHHS €ro 3Ha4yeHus,
MPUMEHSTh ONPEACIIUTENIN Uil PEUIEHUS CHUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJZICJINPOBATh PEAJIbHbIE CUTYallUU C IIOMOLIBIO CUCTEMBI JINHEHHBIX YPABHEHUM,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl M ONPEIEIIUTEIEH,
MHTEPIIPETUPOBATH MTOJTYyYECHHBIM PE3YyJIbTaT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOpPHSAMHU [UJIsl TpeoOpa3oBaHUsA
BBIPAKCHUMU,
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BBITIOJHSATH MpeoOpa30BaHMs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa JorapudmoB IS npeobpa3oBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI JUTsl MpeoOpa3oBaHMUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

cBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
MPUMEHATh  HeoOXoammble  (HOPMYJIBI  JIJIT  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUCCKNX YPaBHECHUMH;

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDOKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIMK, KOMMO3uIUs GyHKUMA, Tpaduk QyHKIUH,
BBITIOJTHATD JIEMEHTApHBIC MPeoOpa3oBaHus IpapuKoB (yHKIIHIA;

cBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpOBaTh TMOHATUSMH: UYETHBIE M HEYETHbIE (DYHKIIUH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHSI C HATypadbHBIM U
IeJIbIM TIOKa3zareneM, rpaduk CTENeHHOW (YHKIMH C HATypaJbHBIM W IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTemeHW Kak (yHKIHMH OOpaTHOW CTENEHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTUYHas U IPOOHO-JTMHEWHas
(GYHKIMH, BBITIONHSATH JIEMEHTAPHOE HCCIIEIOBAHUE U TIOCTPOSHHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TOKa3aTelIbHAas U JorapupMuyecKas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOJTHO OMNEPUPOBATH TMOHSTUSMHU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
oIpeseNieHue TPUTOHOMETPHUUECKUX (YHKIUI YMCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (GyHKIUN [Uid  HCCIEAOBAaHUSA MPOILECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU, BBIPAXKATh (POpMyJIaMU 3aBUCHUMOCTH MEXIY BETUUMHAMU;
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Hauayia MaTeMaTH4e€CKOr0 aHAJIU3A:

CBOOOJHO OTEPHUPOBATh TOHATHIAMU: apu(PMeTHUecKass M TeOMEeTpUYECKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIAasi reOMETpUYEcKasi porpeccusi, TMHEUHbIA U
HKCIIOHEHIIUATIBLHBIN pOCT, GOopMya CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

WCIOJIb30BaTh MNPOTPECCUM I PEUICHUS] PEAbHBIX 3a4ad MPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATh TMOHATUAMH: HENPEpPhIBHbIE (YHKIUUA, TOYKU
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATHh TMOHATUSMM: TIepBasi W BTOpas MPOU3BOIHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMITO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

WCIIOJIB30BaTh TEOMETPUUECKUU U (U3UYECKUM CMBICT TIPOU3BOIHOMN Jis
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOXECTBaMHU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONUCAHUS PEaTbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: OIPEACIICHUE, TEeOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, TIOKA3aTEIbCTBO, PABHOCUIILHBIC
YpPaBHEHHUS U HEPABEHCTRBA.

K koniy obyuenuss B 11 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MpeAMETHbIE Pe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh TMOHATUSAMH: HaTypajJbHOE U IEJ0€ YHUCIIO,
MHOKECTBA HATypaJbHbIX U LEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK nHaTypanbHbIX uncen s pelieHus 3a1a4, IPUMEHATh
anroput™m EBkina;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOJYJIO, 3alKChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;
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CBOOOJHO ONEpUPOBATh MOHATHUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIC YHCIa B ajare0panyeckoil u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalil ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTh UX PEUICHHS C  I[OMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSITh  HEO0OXOIUMbIe  (QOPMYJBI  JJIsI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHUIN U HEPABEHCTB;

perarh palroOHaIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeIbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaABEHCTBA,
coaepKalye MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs] YPaBHEHUN 1 HEPaBEHCTB, a
TAKXKE 3a/71a4 C [MapameTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
VHTEPIPETUPOBATH NIOJYUYECHHBIN PE3YJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havasa MmaTeMaTH4eCKOro aHaJIu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIEN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;
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HaXOAWTh HauOoJbIlIee U HAaNMEHbIIIee 3HaAUCHUSI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEpUpPOBATh MOHATHSAMH: IE€pBOOOpa3Hasi, ONpeneIEHHbIN
WHTErpall, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no popmysie Herotona-JIeitonuna;

HAXOAUTh IJIOLIAAH IUIOCKUX (GUTYP U 00BEMBI TE ¢ TOMOUIBIO UHTETpaIa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
cocTaBJIeHUs TU(]PPepeHIINaTbHBIX YPaBHEHUN;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIHS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 MHOXecTBO, olepauu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
penieHus MPUKIAIHBIX 3324
8 [elictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOABI pCIICHUA LICIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHbBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.

Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI
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22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.

B3aumno obpatasie pynkiuu. Kommnosunus

byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexxyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas u 1poOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

23




CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

33 HeroTona

34 Crenens c 1eJIbIM TTOKa3areneM. bunom
Herorona
CrenenHast GQyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 Kontponbhas pabota: "Crenennas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIeprKalINX CTENEHU U KOPHH

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUI,
COJIepXKaIINX CTETIEHU U KOPHU
Uppanmonanbusie ypaBHeHHs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPATMOHATEHBIX
yYpaBHEHUHU
Uppanuronansueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/1bI PEMICHHS UPPALMOHATBHBIX

ypaBHEHUH
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

4 UpPpalMOHATILHBIX YPABHEHHIM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
MPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpaALMOHATILHBIX YPABHEHHIM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATILHBIX YPaBHEHHIMA
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
Kontponbnas pabora: "CoiicTBa u rpaduk

51 KOpHs N-oi crenenu. MppanroHanbHbie
ypaBHeHHUA"

59 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLINA, €€ CBOWCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKINUN TS

peueHust ypaBHEHU I
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Hcnons3oBanue rpaduka QyHKIHH 115

57 . 1
pElICHUs] ypaBHCHUI
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
58 METO/TbI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHU I
[TokazaTenbpHbIe ypaBHEeHUsI. OCHOBHBIE
59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUI
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
60 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
YpaBHEHUU
61 KonTtponpHas pabdora: "[lokazarensHas 1
¢byuknus. [TokasarensHble ypaBHeHUA"
62 Jlorapudm umncna. CBoicTBa jJorapudpma 1
63 Jlorapudwm yucna. CoiicTa norapudpma 1
64 Jlorapudm yucmna. CoiicTBa gorapudma 1
65 JlecaTuuHbIE U HaTypaJibHbIE JTOTapH(PMbI 1
66 e€CITUYHBIE U HATypaJIbHBIE JIOTapU (MBI 1
y
67 [TpeoOpazoBaHne BEIpAKEHHIA, COIEPIKAIITIX 1
J0rapupmbl
68 [IpeoOpazoBaHme BEIpaXKEHUH, COTEPIKANTUX 1
norapudmsl
69 [TpeoOpazoBaHue BRIPpAXKCHUH, COTEPIKANTUX 1
norapudMbl
Jlorapudmudeckas ¢pyHKOusa, €€ CBOCTBA U
b
70 rpaduk 1
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Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U

& rpadguk

79 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

73 Hcnonp3oBanue I‘pajbﬂl(a byHKIMH IS
pelieHus: ypaBHEeHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/BI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/BI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI

77 PaBHOCUIIBHBIE TEPEXO/IBI B PEIIEHUU
JorapupMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

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

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

YHUCJIOBOTO apryMEHTa
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ApKCUHYC, apKKOCUHYC U apKTaHI€HC

83 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeeTIeHUE TPUTOHOMETPUUECKHUX 1
(GYHKIMH 9UCIOBOTO apryMEeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

01 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

92 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHUH

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIA 1

100 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1
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KonTtponsHas pabora:

101 "TpUrOHOMETPHUYECKUE BBIPAKECHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nocienoBaTenbHOCTed. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 MoCJIeI0BaTeIbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckonewyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKOHEYHO yOBIBaroIen
FeOMETPUUECKON MPOTPECCHH

108 JIMHENHBIN ¥ YKCIOHEHIMATBHBIA POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pealbHBIX 3a/1a4 MPUKJIAJIHOTO XapaKTepa

111 Kontponbnas padoTa:
"[TocnemoBaTeIbHOCTH U TIporpeccuu’”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA
Touka pa3pbiBa. ACUMNTOTHI FpaUKOB

113 byHKIHI
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CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

114
OTpe3Ke

115 CoiicTBa (hyHKIIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 Meton uHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [TprMeHeHne CBOWCTB HEMIPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH U1 pereHus 3a1a4

121 [lepBas u BTOpast npou3BOIHBIC PYHKIIUU

122 Omnpenenenne, reOMETPUIECKUI CMBICIT
IIPOU3BOJHON

123 OnpeaeHeHHUe, (bU3UYECKUN CMBICI
IIPOU3BOTHON

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIUHN

195 YpaBHeHUe KacaTelbHOU K rpaduKy
byHKIIUN

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIIUH

127 [Ipou3sBoaHbIE IIeMEHTAPHBIX (QYHKIIUN

128 [TpousBogHast CyMMBI, TPOU3BEACHNUS,

YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIIUI
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[IpousBoiHas CyMMBI, IPOU3BEACHMUS,

129 y 1
YaCTHOTO U KOMITO3UIIMH ()yHKIIHIA
130 [IpousBoiHASI CyMMBI, IPOU3BEACHHS, 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHnue, 0000IIeHUE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"
134 HroroBast KoHTpoIbHAs paboTa
135 Hroroas xouTpoapHas padbora
136 HOBTOP@HI/Ie, 000011IeHrEe, CUCTeMaTH3AIIHS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
o/ Tema ypoka Beero KonTpoabubie IIpakTuueckue fI[Sy'—IEHI/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypen
1 [Ipumenenue Mpou3BOIHON K HCCIIET0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
5 [IpumeHneHnue Mpor3BOIHON K UCCIIET0BAHUIO 1
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
3 [TpumeHeHre TPOU3BOJHON K UCCIIEIOBAaHHUIO 1
GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
4 [Ipumenenue nponu3BOIHON K HCCIIET0BAHUIO 1
GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumeHneHnue Mpor3BOIHON K UCCIIET0BAHUIO 1
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
6 [TpuMmeHeHne NpON3BOJHON K UCCIIEIOBAaHUIO 1
GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxoxnenne HanOobIIero 1 HANMEHBILETO 1
3HAUEHUs HEMPEPHIBHON (PYHKIIMM HA OTPE3KE
8 Haxoxnenne HanOobIIero 1 HANMEHbBILETO 1
3HauEHUs HEMPEPHIBHON (PYHKIIMU HA OTPE3KE
9 Haxoxnenrne HauboIbIIero 1 HAMMEHBIIETO 1
3HAuUEHUs HEMPEPHIBHON (PYHKIIMK HA OTPE3Ke
10 Haxoxnenrne Haubob1ero 1 HauMEHbIIEro 1
3HAa4YEHUs HETIPEPhIBHOM (DYHKIIMU Ha OTpe3Ke
11 Haxoxnenrne HauboIb11ero 1 HaMMEHbIIEro 1

3HAYEHUS HETIPEPHIBHOM (DYHKIIMU Ha OTpe3Ke
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HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

12 3HAYEHUS HETPEPHIBHOM (DYHKIIMU Ha OTpe3Ke

13 [IpumeHeHnre npou3BOIHOM JJIs1 HAXOXKIACHHUS
HAWJIYy4IlIEero peleHus B IPUKIIAIHbIX 3a/1a4ax

14 [TpumeHneHne mpOU3BOTHON SIS HAXOXKACHUS
HAWIYYILIEro peuieHus B MPUKIIAIHBIX 3a/1a4ax
[IpumeHeHre npOU3BOIHOM ISl ONPEAECICHUS

15 CKOPOCTH M YCKOpPEHUS IpoIiecca, 3aJaHHOTO
dbopmymnoit unu rpadpukom
IIpumeHeHnre npou3BOIHOM ISl ONPEAECIICHUS

16 CKOPOCTH M YCKOPEHUS IIpolLecca, 3aJaHHOTO
dbopMyItoi uiu rpaduKomM

17 Komnosumus ¢pyHkimii

18 Komnosunus ¢pyHknumit

19 Komnosunus ¢pyHknmit

20 ['eomeTpuyeckue 00pa3bl ypaBHEHUH Ha
KOOPJAMHATHOM MJIOCKOCTH

21 ['eomeTrpuueckre oOpa3bl ypaBHEHU Ha
KOOPAWHATHOM IIOCKOCTH

99 Konrtponsnas pabora: "VccnenoBanue
GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpazHbIe AeMEHTapHBIX (YHKIIAN.
[TpaBuiia Hax0X/1€HUS IEPBOOOPa3HBIX

o5 [TepBoOOpa3Hbie NeMEHTAPHBIX (HYHKITUI.

[IpaBuna Hax0XJIEHHs IEPBOOOPA3HBIX

33




26

Hurerpain. I'eomeTpuyeckmii CMbICI MHTETpasa

Brrancnenue OHpe,Z[CJ'IéHHOl"O HUHTErpaia 1o

21 dbopmyne Herorona-Jleiitbauia

98 Beruucnenue onpenenéHHOro HHTErpasia mno
dbopmyne Hetotona-JleitoHua

29 [IpumeneHne nHTerpana s HaxoXACHUS
IUIOINACH TUIOCKUX (QUTYp

30 [TpuMeHeHne MHTErpaa A HAXOXKACHUS
00BEMOB reOMETPUYECKHX TEI

31 [Tpumeps! pemiennii quddepeHnnanbHbIX
YpaBHEHUN

32 [Tpumeps! pemennii mudepeHraTbHbIX
ypaBHEHUI
MaremaTHuecKkoe MOJIeIIMPOBAHUE peaIbHBIX

33 IPOIIECCOB ¢ TOMOIIBIO Au(epeHrnanbHbIX
ypaBHEHU I

34 Konrtponsnas pabora: "[lepsooOpasznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA
u rpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX CBOICTBA
u rpaduKu

37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA
u TpaduKu
Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA

38 u rpaduKu
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Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA

39 1
u rpaduku
OT60p KOpHEN TPUTOHOMETPUUECKHUX

40 YpPaBHEHUH € MOMOLIBIO TPUTOHOMETPUYECKON 1
OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH C TTOMOIIBIO TPUTOHOMETPUUYECKON 1
OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

42 YpaBHEHUH C TOMOIIbIO TPUTOHOMETPHUIECKON 1
OKPYKHOCTHU
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUI C TOMOIIbIO TPUTOHOMETPHUIECKON 1
OKPYKHOCTHU

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenune TpuroHoMeTpu4ECKMX HEPABEHCTB 1

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenune TpuroHoMeTpUUECKUX HEPABEHCTB 1
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIMM. 1
TpuronomeTrpuyeckue HepaBeHcTBa"

49 OCHOBHBIEC METO/IBI PEIIEHUS TTOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OcHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTEIbHBIX 1
HEPABEHCTB

51 OCHOBHBIEC METO/IBI PEIICHUS TOKA3aTEIbHBIX 1

HCPAaBCHCTB
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OCHOBHBIC MCTOJbI pCHICHUA MMOKA3aTCIbHbBIX

52
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IBI PEIICHHS
aorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IbI PEIICHUS
J0rapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEeLLICHUS] UPPALMOHAIBHBIX
HEpaBEHCTB

58 OCHOBHBIEC METO/IbI PEIICHUS HPPAITTOHATBHBIX
HEPaBEHCTB

59 OCHOBHBIEC METO/IbI PEIICHUS HPPAITTOHATBHBIX
HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS] UPPALTMTOHAIBHBIX
HEPaBEHCTB

61 I'paduaeckne METOBI pemICHHS
UppaIMOHATFHBIX YPaBHEHUN

62 I'paduueckue MeTObI pelIeHus
UppaIMOHATFHBIX YPaBHEHUN

63 I'paduueckue MeTo bl peneHus
NoKa3aTeIbHbIX YpaBHEHUN
['padrueckue METO B! peIIeHUS

64 MOKa3aTeIbHbIX HEPABEHCTB
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65

I'paduueckue MeTo Bl pemeHus
JOTapu(PMHUECKUX YPaBHCHUH

66

67

I'paduueckue MeToBI pemeHus
norapupMHUECKUX HEPABEHCTB
['paduueckue METO bl peIICHUS
JOTapu(PMHUUECKUX HEPABEHCTB

68

I'paduueckue MeTo Bl pemeHus
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
YpaBHEHUN

69

I'paduueckue meToabl pemeHus
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI

70

71

72

['padmyeckue METOABI peLICHHS
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

I'paduueckue MeTObI perIeHus
NOKa3aTeIbHbIX U JIOTapu(MUIECKUX
HEPABEHCTB

KonTponbnas pabora: "UppanroHaibHble,
noKa3aresbHbIe U JorapudmMuyeckue
HepaBeHcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCH
KOMIIJIEKCHOT'O YHCIIa

74

KommuiekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCU
KOMIUTIEKCHOTO YHCIIa
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Apudmernueckre onepanun ¢ KOMILICKCHBIMU

75
YHCcIaMU

76 Apudmernueckre onepanun ¢ KOMITICKCHBIMU
YHCIaMH

77 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJI0CKOCTH

78 N306paskeHne KOMIUIEKCHBIX YUCel Ha
KOOPJIMHATHOM MJI0CKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILJIEKCHOT'O YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCET JUIsI

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a1a4

82 KonTponasnas pabora: "KommiekcHsle yncna'

83 Harypanbnble u nensie yucna

84 HarypanbHble u nensie yncna

85 [TpuMeHeHNe NPU3HAKOB JIETUMOCTH LIEITBIX
qrcen

86 [IpuMeHeHre MPU3HAKOB JIETUMOCTH ENTBIX
qrcen

87 [TpuMeHeHne IPU3HAKOB JIETUMOCTH TIEITBIX
gucen: HOJl m HOK
[IpumeHeHre MPU3HAKOB AETUMOCTH LENIbIX

88 gucen: HOJl u HOK
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HpI/IMeHeHI/Ie MPHU3HAKOB JCJIMMOCTHU LECJIBIX

89 YHUCEN: OCTATKU MO MOIYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENIBIX
YHCEN: OCTATKH I10 MOYJIO
[IpuMeHeHre NPU3HAKOB AEIMMOCTH LEIbIX

91 yucen: aroput™ EBkianaa s pemeHus 3aaa4
B LIEJIBIX YUCIIAX

92 KoHTtpoinbHas padora: "Teopus menbix uncen"
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CJIEICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHUIA.

94 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIEICTBUS

95 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHECHUN

96 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX YPAaBHEHHUU

97 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MTOKAa3aTeIbHBIX YPABHEHUN

08 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM ITOKA3aTENIbHBIX YPABHEHUIN

99 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(MUYECKUX YpaBHEHUH
OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U

100 COBOKYITHOCTEH JIorapu(pMUUIECKUX YpaBHEHUI




HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MAaTEMATUYCCKHUX 3a/la4d U 3aa4 U3 pa3IndHbIX

101 obJyacTeil HAyKH U peaIbHOU KU3HH,
UHTEpIpeTalys NOJIy4eHHBIX Pe3yJIbTaToB
[IpumMeHeHne cHUCTEM K peIIeHUI0

102 MaTeMaTHUYECKUX 3a]a4 U 3a/1a4 U3 Pa3InIHbIX
obJyacTell HAyKH U pealIbHON KU3HH,
UHTEpIpeTalys NOJIy4eHHBIX pe3yJbTaToB
[IpumeHeHre HEpPaBEHCTB K PEIICHUIO

103 MaTeMaTHUECKUX 3a]a4 U 3a/1a4 U3 Pa3InIHbBIX
oOnacTell HayKu U pealbHOM KU3HH,
UHTEpIpeTalys NOJIy4eHHBIX pe3yJbTaToB
KonTpoapHas padora: "Cucremsl

104 palMoHATBHBIX, UPPAIIMOHATBHBIX
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHHUI"

105 PannonanbHbIe ypaBHEHHS ¢ TapaMeTpaMHu

106 PannonanbHbIe HEpaBEeHCTBaA € TapaMeTpaMHu

107 PanronanbHbIE CUCTEMBI € TApaMETPAMU

108 HppaunoHanbHble ypaBHEHUs!, HEPABEHCTBA C
napameTpamu

109 WppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [Toxa3zaTenpHbIEe YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapugmuueckue ypaBHEHHs, HEPAaBEHCTBA C

napaMeTpamu
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113

Jlorapugpmuueckue CUCTEMbI ¢ TapaMeTpamMu

TpuronomeTrpuyeckue ypaBHEHUS C

114
napaMeTpamu

115 TpuronomeTpuyeckrue HEpaBEHCTBA C
napaMeTpamu

116 TpUrOHOMETPUUYECKHE CUCTEMEI C
napaMeTpamu
[TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX

117 MOJIEJIEH PEAIBHBIX CUTYALMM C IIOMOLIBIO
YPaBHEHUH € ITapamMeTpamu
[TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX

118 MoJieJIel peallbHbIX CUTYallui C TTOMOIIBIO
CUCTEM YpaBHEHUI C apaMeTpaMu
[TocTpoeHwne u UcCiIeIOBaHHE MAaTEMATHYECKIX

119 MoJieJIel peallbHbIX CUTYallui C TTOMOIIBIO
CUCTEM YpaBHEHHUI C apaMeTpaMu

120 KonTponbHnas pabora: "3agauu c
napamerpamu”

121 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "YpaBHeHus"

122 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHM: "YpaBHeHu"

123 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "YpaBHeHHs. CUCTEMbI ypaBHEHHN"
[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs

124 3HaHuii: "HepaBencrsa"
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[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS

125 - " 1
3HaHuii: "HepaBeHcTBa

126 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "HepaBencrtna"

127 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "[IpousBoanas u e€ npumeHenue"

128 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3Hanuii: "[IpousBonHas u e€ npumenenue"

129 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3Hanuii: "lIpousBoaHas u e€ npumeHnexHue"

130 [ToBTOpenue, 06061IeHNE, CUCTEeMaTH3aIUs 1
3HaHuii: "MHTerpan u ero npuMeHeHue"

131 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkiun"

132 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHKuun"

133 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHui: "OyHkUNK"

134 Hroroas xoHTpoapHas pabora

135 HToroBast KOHTpOJIbHAsA paboTa

136 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» MaTtemartuka: anrebpa v Hayajia MaTeMaTHIECKOT0 aHaIN3a, TEOMETPHSL.
Anrebpa 1 Havajia MaTeMaTH4YeCcKoro anaiausa (B 2 yactax), 10 kimacc/ Yactsp 1:
Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; noa
penaknueir Mopakosuda A.I'., OGIIECTBO ¢ OTPaHUYECHHON OTBETCTBEHHOCTHIO
«10Ll MHEMO3HNHA»

* Marematuka: anrebpa U Hauajia MaTeMaTHYECKOT0 aHaIN3a, FTEOMETPHSL.
Anre0pa 1 Hauana MaTeMaTU4YecKoro aHanu3a (B 2 yactsx), 11 kmace/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; YacTtb 2: MopakoBuu A.I'. u npyrue; noju
penakmueit Mopakosuua A.I'., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10L0 MHEMO3HNHA»
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