


MNOACHUTEJBHASA 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 oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPNIpPETAllUd  TIOJYYCHHBIX  pEIIeHW#, 3HAaKOMSTCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe 1 HayajaaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U rpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaia
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



00y4yeHHs Ha YPOBHE CpPEIHEro 001ero oopa3oBaHusl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasaenamu. JlaHHbII yaeOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMAaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CHUTYyallud, INPUMEHATH 3HaHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(OopMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUI0 KpPyra HCIOJIB3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSMM HX NPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pesynbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUH (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHUMBOJBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxarenpbHo-MeToauueckass JuHUA «DyHKIMM U TpaQUKW» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOW. Ero n3yuenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JIOCTYITHBIX OO0YyYaromMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpAx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejsiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHAIONIMN BCE pa3Jieiibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKAa3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEMaTHYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa3/eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).

COAEPKXAHUE OBYUEHUA
10 KVIACC

Yucsa ¥ BbIYMCICHUS

PanmonaneHple ymcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoauueckue apodu. Ilpumenenune npobGeil U NPOLEHTOB s
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEAIbHOM KU3HH.



JlelictBuTenpHble  uucia. PanuoHanbHblE W UppALMOHAIIBHBIE YHCIA.
Apudpmernueckue  omnepanuu € JCUCTBUTEIBHBIMH  YHCIaMd.  Moyib
JNEHUCTBUTEIILHOTO YUCIA U €ro cBoMcTBa. [IpuOnmkEHHbIE BBIYMCICHHMS, TIPABUIIA
OKPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. buHom HbrotoHa. Hcenmonb3oBaHue
MOJIXOJIAIIECH (POPMBI 3aIMCH ICUCTBUTEIBHBIX YNCEN TSl PEIICHUS MTPAKTHIECKUX
3aJ1a4y ¥ NPECTaBICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJibHbIE
JorapuMsl.

CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METO/bl PEHICHUSI LEIbIX U APOOHO-PALlMOHANIBHBIX YpaBHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1ies1bIMu KO3 UIIUEHTaMU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COJAEPKAIIMX CTEIEHU U KOPHHU.

HppauroHanpHble YpaBHEHHMUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPaBHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METOJBl PEIICHUS IMOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapupmuueckue ypaBHCHHUSI. OcHOBHBIC METO/TbI perieHus
JorapuMHUYECKUX YPaBHCHHM.
OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YPaBHEHU M.

Pemienne cucrteM nMHEWHBIX ypaBHEHHW. Marpuua CHCTEMBI JIMHEWHBIX
ypaBHeHUM. OnpenenuTeab MaTPULIbl 2 X2, €ro TEOMETPUUYECKU CMBICIT U CBOMCTBA,
BBIUHCJICHUE €r0 3HAYCHUS, TPUMEHEHUE OMPEACIUTENS sl PELICHUS CUCTEMBI
JVHEMHBIX ypaBHEHUW. PelleHune npukiagHbplX 3a1ad C IIOMOIIBK) CUCTEMBI
JMHENHBIX ypaBHeHHU. VccaenoBanne noCTpOEHHOW MOJIENA ¢ TIOMOIIBIO MAaTPHII
Y OIIPENEIIUTEIIEH.



[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYyallMd C IMOMOIIBIO
YPaBHEHUM W HEPaABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMuHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DOyHKUMH U TPaPUKH

OyHKIMA, CcrnocoObl 3amaHus ¢GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIHH.
Komnosumus ¢ynkuuit. I'padux QyHkmmmu. DiemeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6usacThb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu ynkium.
[TpomexyTku 3HaKOmocTossHCTBa. YETHBIE M HEUEéTHBIC DyHKIMU. [lepruoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinas, kBagpaTU4Hasi W JpOOHO-TMHEWHasT (DYHKUMU. DIEeMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(PUKOB.

CrenenHas (pyHKIHS C HaTypaJbHBIM U II€JIbIM NoKa3ateneM. E€ cBolicTBa u
rpaduk. ColicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIMUHU OOpAaTHOM CTENEHU
C HaTypaJIbHbIM [TOKA3aTEJIEM.

[loka3aTenbHass U Jjorapupmuyeckas (yHKIHHU, UX CBOWCTBA M TpaduKH.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 pelIeHHUs] ypaBHEHUH.

TpuroHomeTpruyeckass OKpPYKHOCTb, OIIPENEIIEHUE TPUTOHOMETPUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIIbHBIE 3aBUCUMOCTH B peaJbHBIX MpoIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIeNOBAaTEILHOCTEH. MeTox
MaTeMaTU4eCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIBHOCTH.
Hctopusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTprUecKas mporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpUYeCcKOon
IIPOIrpeCCUU. JIMHENHBIA U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CIOKHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPEecCUU JUIsl  PELIEHUs pealbHBbIX —3a/ay
IPUKJIAJHOIO XapaKTepa.

HempepriBable ¢GyHKIIMM W WX CBOMCTBA. TOuykuM paspbiBa. ACHMITOTHI
rpadukoB QyHkuuid. CBoHcTBa (YHKUMH HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIICHUs HEpaBeHCTB. l[IpuMeHeHue CBOICTB HEMpephIBHBIX
GbyHKIUI 1715 penieHus 3aaa4.

[lepBas u BTOpas npousBoanbie GyHKIuU. Onpenenenrue, reOMeTpUIECKUn U
(buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (QyHKIHH.



[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBlI,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIUHA.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEepalvy HaJX MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOIO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX NMPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHMYECKOIO OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypansubie u nensle yncna. [IpumeHeHne NMpU3HAKOB JIEIMMOCTH LIEJIBIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HammeHbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkinuaa A peneHus
3a/1a4 B LEJBIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpPMBI
3alMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHYECKHE OmNepaluu C KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oi creneHrn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEI [yl pelieHus (PU3MUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHHS U HEPABEHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHN U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBUs. PABHOCWIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Penienrne TpuroHoMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTeNbHbIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELICHHS] CUCTEM M COBOKYIHOCTEH palOHAJIBHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C ApaAMETPaMHU.

[IpumeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMYHbIX 00JIaCTel HAYKU U peanbHOM KU3HU, HHTEPIPETAIUs
MOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommozunuu ¢GyHkIud. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIIHH, UX CBOWCTBA U TPaPUKH.



['padmyeckue MeTOABl pEllIeHUs ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.

Hayana MaTeMaTH4eCKOro aHajam3a

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HanbonbIero 1 HAMMEHbIIETro 3HaY€HU I HENPEePhIBHON
(YHKIIMM Ha OTpE3KeE.

[IpumeHeHne NpPOU3BOJHOM JUIsi HAXOXKICHUS HAWIYYIIero pELICHUS B
NPUKIIAIHBIX 3a/1adax, Il ONpPEACIICHUS CKOPOCTH W YCKOPEHHMS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO miepBooOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS TIEPBOOOPa3HBIX.

Nuterpan. ['eomeTpuyeckuil CMbICI HHTETpaa. Beraucinenue onpenes€éHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpumeHnenue uHTErpana s HaXOXACHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB F€OMETPUUECKUX TEII.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUH. MaTtemaTuieckoe
MOJICJIMPOBAHUE pEATbHBIX IMPOLECCOB C TMOMOLIBI AU depeHIInaTbHbIX
YPaBHECHUM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBILIETO
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIUK 00YYarOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAaHUSA pA3JIMYHBIX CTPYKTYp, SBICHUW, MPOLEAYp
rpaaaHckoro  oOmiectBa  (BBIOOpBI, ONpPOCKI W JIPYyroe), yMEHUe
B3aUMOJICHCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHU B COOTBETCTBHH C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHUUWCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTEMAaTHYECKOM IIKOJIBI,



WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, dTHUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAaKTHUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAsl 3CTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KI€HUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
WHTEpecax 310pOBOro v 0€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (U3NYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTU TPYAOJIIOOUs, HHTEpeC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHHI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHUE BIIASHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COIMATBHOMN
Cpebl, 0CO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTEeMAaTHUYeCKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenbl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUU JIJTL OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U OOIIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHIECKON
HAYKHU KaK cepbl 4eTOBEYECKOM IeITeTbHOCTH, STANOB €€ Pa3BUTHS 1 3HAUUMOCTH
JUISl pa3BUTHUSI IMBUIM3AIIMY, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MaTeMaTU4YECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
Y UCCIIEIOBATEIIbCKYIO AEATEIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.



METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Ba3oBble Jjoruueckue JelicTBUA:

BBISBJISITh M XapaKTEpU30BaTh CYIIIECTBEHHbIC MPHU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMylnupoBaTh U  MOPeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(MpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOIAINN C YUETOM CaMOCTOATEIIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

MCIIOJIb30BaTh BOMNPOCHI KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpodieMy,
yCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHKE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYECKOro 00bEKTa, SIBJICHUS, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMH, MPOIECCAMU;

CaMOCTOSITeTbHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, WCCIICOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUIaTh
MPETNOJIONKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c nunopmanueii:

BBISIBIIATH Je(UIIUTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa HA
BOIIPOC U JIJIsI PEILICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATD,
CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMALIMIO PA3JIMYHBIX BUIOB U (hOpM
MPECTABIICHHUS;



CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B Pa3IuYHbIX (Popmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLIEHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIbHO
cOpPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE YueOHbIe 1eiiCTBHA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKIECHHS B COOTBETCTBUU C YCIOBUAMHU U
LEJSIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHs II0 XOIy pELIeHUs 3aJayu,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0/ie 00CYXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEIO0BAaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3eHTAlUU U OCOOEHHOCTEHN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusamnus:

COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 33/1a4d, BEIOUpPATh CIOCOO pelIeHus C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaIUy.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

BJIAJETh  HABBIKAMHM  IO3HABATEJIbHOM  pedJeKCMH KaK  OCO3HaHUs
COBEPILIAEMBIX JACHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crnoco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHHs
MaTeMaTHYECKOM 3aJ1auM;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELICHUN 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTaTa LEIHN U YCIOBUSAM, OOBSICHITH MPUUHHBI
JOCTHKEHUS WJIM HEAOCTHUKEHUSI Pe3yNIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJIBHOCTD:

IIOHUMATh U MCIOJIB30BATh NPEUMYIIECTBA KOMAaHIHOW U WHIUBUILYAIBHOU
paboThl TpU pemeHUH Y4eOHBIX 3a4ady, MNPUHUMATh LEJAb COBMECTHOMU
JESITENIbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh



BUJIBI pa0OT, IOTOBApUBATHCS, 0OCYKIATh MPOIIECC U PE3yIbTAT pabOThI, 0000MATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMMOBBIX (opMax paboThl (0OCYXmeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBHUS C IPYTMMHU YWICHAMH KOMaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B 0OmUHA TPOAYKT TO KpUTEPHUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOydenus B 10 kiacce oOydwaromuiicss MHOJYYUT CIEIyIOIINE
IpeIMEeTHbIE Pe3yJIbTaThbl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOIO aHaIUu3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIIBHOE YHCIIO, OECKOHEYHAs
nepuoanueckas ApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOXKECTBA
PAaLMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEUCTBUTEIBLHOIO YUCIIA;

OPUMEHATh JpoOM M TPOLEHTHI JUIsl PEIICHHUs NPHUKIAJHBIX 3a1ad U3
Pa3JINYHBIX OTPACIIEH 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHATH NPUOIMKEHHBIE BBIYUCIICHUS, TPABUIIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHUN;

CBOOOJIHO ONEpUPOBATHh MOHATHUEM: CTENEHb C IeJIbIM II0Ka3aTeleM,
UCIIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIBHBIX YHCEIT JISl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

cBOOO/IHO OIEpUpPOBaTh MOHATHEM: apU(PMETUYECKUN KOPEHb HaTypalbHON
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHD C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(M UwKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTApUDMBIL;

cBOOOIHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTAHI'€HC
YUCIIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTAHT€HC YHMCIIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABECHCTBA:

cBOOOIHO OTEpPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIICHUS PpPALUOHAIBHBIX MU JPOOHO-
pallMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB JUISl PEIICHHUS
HEPABEHCTB;



CBOOOIHO OMNEPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOYJICH C HEIBIMU KO3 PHUITEeHTaMU, KOPHU MHOTOYJICHA, TPUMEHSATD JICJICHNE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
pelieHus 3a1ay;

CBOOOZIHO ONEpUPOBATHh MOHATUSMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
WCITIOJI30BaTh CBOMICTBA ONpEeAeNuTeNss 2 X 2 g BBIYMCICHHS €ro 3HayeHus,
OPUMEHATH ONPEACTUTENN JJi1 PELIEHUS CHUCTEMbl JIMHEHHBIX YpaBHEHMH,
MOJIEJIMPOBATh PEAbHBIE CUTYallMH C TIOMOIIbIO CUCTEMBI JTMHEWHBIX YpaBHEHUH,
UCCIIEI0BaTh IOCTPOCHHBIE MOJEIN C IOMOUIbI0 MaTpull U OIpEAeIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHMS
BBIPAKECHU;

BBITNOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTETIEHU C
palMOHAIBHBIM MTOKA3aTeNeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CcBOOOIHO ONEpPUPOBATh MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHUUECKre YpaBHEHUS, HAXOAUTb UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEepPEeX0A0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MpeoOpa30BaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHMI;

cBOOOZIHO OMNEpUpOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIDAKECHHSI, YPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHIO 3a/Jaud, MCCIEA0BATh
MOCTPOEHHBIE MOJIEIIM C MCITIOJIb30BAaHUEM allfapaTa ajareopsl.

DyHKIUHN U TPAPUKU:

CBOOOJHO ONEpUPOBaTh MOHIATUAMU: (DYHKIIMS, COCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO 0OpaTHble (QYHKIUH, KOMHOO3UIMUS GYyHKUUNA, Trpaduk QyHKIUY,
BBITIOJIHATH dJIEMEHTapHbBIC MTpeoOpa3oBanus rpadukoB (PyHKITHI;

cBOOOIHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh OINpPEAETCHUS U MHOXECTBO
3HaUYCHUN QYHKIMH, HYJIH QYHKIUU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OIMEpUpPOBaTh TMOHATUSAMU: UETHBIE W HEUETHbIE (DYHKINH,
nepuoanyeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIUH, MAaKCUMyMbI U
MUHUMYMBbI (DyHKUIMHM, HaumOOoJblllee M HAaUMEHbIee 3HaueHue (YHKIUU Ha
IIPOMEKYTKE;



cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHBIM U
HENbIM TOKa3zaTeaeM, rpa@uK CTENEeHHOW (PYHKIHHM C HATYpPaJbHBIM U IEIbIM
nokasarenemM, rpa@uk KOpHs N-0il CTeneHH Kak (PyHKIHUH OOpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTesieM,;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U ApOOHO-IMHEWHas
(GYHKIUH, BBITIOTHATH JIEMEHTAPHOE MCCIIEA0BAaHUE U MIOCTPOCHUE UX TPAPUKOB;

cBOOOZIHO OMEpPHUPOBATh MOHATHSIMH: IOKa3aTelabHas M JorapudmMuyeckas
(GyHKIUM, UX CBOMCTBA M TIpadUKH, HCIOIb30BaTh MX IpadUKH IJi1 PEIICHUs
YPaBHCHUM;

CBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpEJEICHHE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKIMA i1 MCCIENOBAaHUA IMPOLECCOB H
3aBHCUMOCTEHN NpU peuIeHUM 3a7ad U3 JPYTuX y4eOHBIX MPEIMETOB M PEaJTbHOU
KU3HU, BBIPAXaTh (HOPMYJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana mareMaTH4ecKOro aHajmsa:

CBOOOJHO OMNEPHUPOBATh MOHATHIAMU: apuPMeTHdecKass U Te€OMeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpUUecKasi Mporpeccus, TMHEHHBIA U
HKCIOHEHLIUAJIBHBINA POCT, (HOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJI30BaTh IMPOTPECCUU ISl PELIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: NOCIENOBATENLHOCTD, CIIOCOOBI 3a/JTaHUS
IIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAaHWYEHHBIE IOCIIEIOBATEIBHOCTH,
IIOHMMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTHYECKOro aHajlM3a KakK aHalIu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO ONEPUPOBATH OHATUSAMU: HENMPEPBIBHBIE PYHKIIMHU, TOUKU Pa3pbiBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka QyHKITNY;

cBOOOHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HENpEepbIBHAsS Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJI PELICHUS 3a/1a4;

CBOOOJHO OINEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKUMH, KacaTellbHas K TpaduKy QyHKINY;

BBIYKCIIATh ITPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (YHKIUH, 3HATh MPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUYECKUI U (U3MYECKUH CMBICT MPOU3BOJHOM IS
penieHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpUpPOBaTh  MOHATUSIMU:  MHOXKECTBO, OMNEpaluu  Hal
MHO>KECTBaMU;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlIapar Jyisl OMMCAaHUs PEAIbHBIX
MIPOIIECCOB U SBJICHUH, IIPH PEIICHUU 33]1a4 U3 IPYTUX yUYCOHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: OIPEACIICHHE, TEOpEMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO 00BEKTA, I0KAa3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJjacce 0Oy4yarOmIMICSd MOJYYUT CIEAYIOIIHE
npeaMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaTU3a»:

Yuciia 1 BbIYHCICHHSA:

CBOOOTHO OTIEPUPOBATH MOHATUSIMU: HATYPATIBHOE U 1IEJ10€ YHUCII0, MHOKECTBA
HAaTypPaJIbHBIX U IENBIX YHCEI, UCIIOIb30BATh MPU3HAKHU JECIIUMOCTH LIEJIBIX YUCET,
HOJl m HOK nHarypanbHBIX 4yucen g pemieHus 3aAad, NMPUMEHSTb alrOpUTM
EBxnuna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alMChIBAaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CHCTEMAX CUMCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATUAMH: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE 4YMCIa B alreOpanyeckod u
TPUTOHOMETPUUYECKOH (hopMe, BBIMIOJIHATH apu(METUUECKUE ONEepaly ¢ HUMHU U
n300paxaTh Ha KOOPAUHATHOMN MIIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATUSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
jJorapu(pMHUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYILECTBISATh OTOOp KOpHEH TMpU pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUpOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH pAallMOHAJIBHBIX, NPPALMOHATIBHBIX, MOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarsb palMOHAIIbHEBIE, UppaLMOHAJIbHBIE, IIOKa3aTEeIIbHBIE,
jgorapupMUyYeCKUe W  TPUTOHOMETPUYECKHE YpaBHEHUST U  HEPaBEHCTBA,
coZieprKalllie MOJYJIM U TapaMeTphl;

OPUMEHATH TpaduyecKue METObI JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKEHUS, YPAaBHEHMUS, HEPABEHCTBA M HMX CHCTEMBbI MO YCIOBHUIO 33/1a4H,



UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreOpsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU JABYX (hYHKIIMIA;

CTPOUTBH F€OMETPUUYECKHE 00pa3bl ypaBHEHUI M HEPABEHCTB HA KOOPAUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
byHKIU;

OpPUMEHATh (QYHKUMU I MOJETUPOBAHMS U MCCIEIOBAHUSA pPEalIbHbBIX
IIPOLIECCOB.

Havana maTeMaTH4ecKOro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsSl UCCIIEOBaHMs (DYHKIIMM Ha MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOJUTh HaOOJbIIEE U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HETIPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO IS HAXOXKICHHUS HAWJIY4ylIero peuieHusl B
NPUKIAHBIX, B TOM YHCJIE COLMATIbHO-9KOHOMHUYECKHUX, 3a]1a4ax, JUIsl OTpeAeSICHUs
CKOPOCTHU M YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyIion uin rpadukoM;

CBOOOJHO  ONEpHUpPOBATh MOHATHSAMHU: [EPBOOOpa3Has, ONpeneIEHHBIM
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH
uHTerpai no gopmyne Hetotona-JleiOnuna;

HAXOAUTh IJIOLIAAM IUIOCKUX GUTYP U OOBEMBI TEJ C MOMOIIBIO HHTETPaa;

UMETh NPEJCTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAHUM Ha IpUMEpPE
cocTaBJIeHUs MU PepeHIINaTbHBIX YPaBHEHU;

pemaTth MPUKIAAHbIE 33a4d, B TOM YHUCJE COIMAIbHO-KOHOMUYECKOIO H
($u3NYECKOT0 XapakTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
MHOXECTBO 1€MCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmms. [TokazarenpHbIC 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u 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 1ienbie uncna 10
CucTeMbl paloHaTBHBIX, HPPANUOHATBEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kontpoaeusie — Ipakrueckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypenr
1 MHokecTBO, onepanuy Hax 1
MHO’KECTBaMU U MX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHO>KECTBEHHOI0 armnapara Jyisl pelieHus 1
3a/1a4
PanmonanbHble yncna. OOBIKHOBEHHBIE U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
5 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pEeILIeHUs TPUKIAHBIX 3a7a4
; [Ipumenenue qpobeit u MPOLEHTOB JIst 1
pelIeHns MpUKIaJHbIX 3a1a4
3 [ericrBuTenbHble yncia. PanmonanbHbie U 1
VppalOHaJIbHbIE YHCIIa
9 ApudmeTnueckne onepanuu c 1

JEeHCTBUTEIIPHBIMY YHCIaMU




10

Mopynp JEMCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBa

11

12

13

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOIbI PELICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrouI€Ha HAa MHOTOUJIEH C
octaTtkoMm. Teopema besy

16

17

MHoOrousneHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

20

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Marpuiia CucTeMbI JINHEWHBIX YPAaBHEHUM.

Omnpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKHUN CMBICIT Y CBOWCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI Y CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenuTens AJis perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponsnas pabdora: "PanmonanbHbie
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
B3anmuo obpatHbie QyHKINH.
Komnosunus ¢pyHknumit

26

27

['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hynu dyHkmm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JPOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITUX PYHKLIUH




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTpoeHne rpauKoB ATUX PYHKITUN

33 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Herorona

34 Crenens ¢ 1esbIM NIOKa3zareneM. buaom
HeroTona
Crenennast GyHKIHUS C HATYPaJIbHBIM H

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHOU
CTETEeHH U ero CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJICPIKAIINX CTETICHU U KOPHH

40 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHUIA,
COJIepIKalINX CTENEHH U KOPHH

41 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJIepIKalINX CTENEHN U KOPHU
WppannonaibHbie ypaBHeHHsI. OCHOBHBIC

42 METO/TBI PEIICHUS UPPAITUOHATTEHBIX
ypaBHEHUH
Uppannonansueie ypaBHeHHs. OCHOBHBIC

43 METO/IbI PEIICHUS UPPATUOHATEHBIX

ypaBHEHUU




Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALUOHATIBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATBHBIX YpaBHEHUHN

46 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpALMOHATILHBIX YPAaBHEHHM

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHIM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
HUPPALMOHATFHBIX YpaBHEHUHN
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM MOKa3aTeleM
KonTponbHas pabora: "CsoiicTa u

o1 rpaduk KopHs N-0i1 cTEeneHu.
HppanuonansHele ypaBHeHuU"

59 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CrermneHb ¢ pallMOHATILHBIM [T0OKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIMS, €€ CBONWCTBA U

rpaduk




Hcnonb3oBanue rpaduka GyHKIUN A5

56 - 1
pelieHus: ypaBHEHU I

57 Ucnonb3oBanue rpaduka GyHKIUN A5 1
peueHusl ypaBHEHU I
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE

58 METO/Ibl PEIICHHSI MTOKA3aTeIbHbIX 1
YpaBHEHUU
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE

59 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

y

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUU

61 KonTtponpHas pabdora: "[lokazarensHas 1
¢ynkuus. [TokazarensHbie ypaBHeHUs"

62 Jlorapudwm yucna. CoiicTa norapudpma 1

63 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 ECATUYHBIC W HATypPATbHBIE JIOTAPUPMBI 1

y

66 JlecaTuuHbIe U HATypaJIbHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BhIpa)eHUH, 1
coJIeprKalIuX Jorapudmol

68 [IpeobpazoBanue BhIpaXeHUH, 1
coJIepXKanux Jorapudmbl

69 [IpeoOpazoBanue BEIpaKEHUH, 1
CoJIep KalIuX Joraprudmbl

70 Jlorapudmuueckas pyHkius, e€ CBONCTBA 1

U rpadpuk




Jlorapudmuueckas pyHKIus, €€ CBOHCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN 115
pelieHusi ypaBHEHUM
Jlorapudmuueckre ypaBHEHUSI.

74 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMHUUECKUX ypaBHEHUH
Jlorapudmuueckre ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PELLICHUS
JOTapu(PMHUECKUX yPaBHEHUI
Jlorapugmuueckue ypaBHEHUs.

76 OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PMHUECKUX yPaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHM
KonTpomnbHnas padora:

79 "Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIOBOTO apryMeHTa

82 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHUCJIOBOTO apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OTpeieIeHue TPUTOHOMETPHYECKUX
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeeIeHUE TPUTOHOMETPUUECKHUX
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

90 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

04 Perienne TpUroHOMETPHUUECKUX
yYpaBHEHUN

95 Perienne TpUroHOMETpHUUECKUX

YpaBHEHUU




Pewenne TpuroHOMeTpU4ECKUX

96 .
ypaBHEHUU

97 Pewienne TpuroHOMeTpu4YECKUX
ypaBHEHU I

08 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

99 Pewienne TpuroHOMeTpUYECKUX
ypaBHEHUH

100 Pemienne TpuroHOMeTprU4YECKUX
ypaBHEHUI
KonTponbnas pabora:

101 "TpUroHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"
[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS

102 [ocJIeqOBaTeIbHOCTE. MeTo
MaTeMaTUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast nporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yObIBaroI1as reoMeTpruecKas
nporpeccus

107 Cymma 6eckOHEYHO yObIBaroOIIei
reOMEeTPUUECKON Mporpeccun

108 JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.

Yucio e. CDOpMy'J'Ia CJIOKHBIX ITPOILICHTOB




JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.

109
Yucno e. DopMyiia CI0KHBIX IPOLIEHTOB
Hcnonp3oBanue nporpeccun 1uist

110 peleHus pealIbHbIX 3aa4 IPUKIIATHOTO
Xapakrepa

111 KonrpomnsHas pabora:
"[locnenoBarelbHOCTH U TIporpeccuu’”

112 HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKIII

114 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
oTpe3Ke

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKIMH 15 pereHust 3a1a4

120 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKUMH 1715 pelieHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINU

122 Omnpenenenue, reOMETPUIECKUI CMBICIT

MIPOU3BOAHON




Onpenenenue, GU3NUECKUN CMBICIT

123 N 1
IIPOU3BOTHON

124 YpaBHEeHHE KacaTeabHOU K rpaduxy 1
byHKIIUN

125 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIUHA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN

127 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI

128 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

129 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

130 [TpousBoHas CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUH

131 KonTponsHas padora: "[Ipoussoanas” 1 1

132 [ToBTOpEHHE, 0000IICHUE, 1
cucTemarusanus 3HaHuil: "YpapHenus"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

134 Hroroas koHTpoasHas pabora

135 HToroBas KOHTpOJIbHAsA paboTa

136 [ToBTOpeHue, O606H1€H1fe, 1
CUCTEMAaTH3AIIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[MTPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO QYHKIIHI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
UCCIeIoBaHHIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS HEIPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanuOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPHIBHOM
(GYHKIMM Ha OTpe3Ke

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
GyHKIINM Ha OTpe3Ke

13

[IpuMeHeHne Npon3BOHON IS
HAXO0X/ICHNS HAaWTY4IlIero peeHus B
IIPUKIIAIHBIX 3a7a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

IIprMeHeHre nporu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION WITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTU U YCKOPEHUS




npoiecca, 3aJaHHOT0 (OPMYJION HITH

rpagpukoM

17 Kommozuius ¢pyHKImi

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha
KOOPJMHATHOM IIIOCKOCTH

21 I'eomerpuueckue o6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

29 KoHnTtponbhas pabdora: "UccnenoBanue
(GYHKIMH C TOMOIIBIO MTPOU3BOTHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
[TepBOOOpa3HBIE 3TIEMEHTAPHBIX

24 ¢ynkuuii. [IpaBuna HaXOXKICHUS
epBOOOPa3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 ¢dbynakuumii. [IpaBuna HaxoxXaeHUs
epBOOOPA3HBIX

2 Wurerpai. I'eoMeTpru4eCKuil CMBICI
MHTETpaia

97 Brruucnenue onpeaenéHHOro HHTErpaia
no popmyne Herotona-Jleli6Huma

28 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleli6uua

29 [Ipumenenne nHTErpaNa Iis

HAXO0XJICHUS TUIOIIaIel TUIOCKUX QHUTYp




[IpumeHenue uHTETpaNa s

30 HaxXO0XJIeHUs 00bEMOB reOMETPHICCKUX
Tenl

31 [Tpumeps! pemennii muddepeHaITbHbIX
ypaBHEHU U

39 [Tpumepsl pemennii nuddepeHIuaTbHbIX
ypaBHEHUH
Marematuueckoe MOJEeIUPOBAHHE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTponsHas padora: "[lepBoobpazHast u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINH, UX
CBOIiCcTBa U rpaduKu

37 TpuronomeTpudeckue QyHKITHH, UX
CBOICcTBa U rpadUKu

38 Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH C IOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUYECKHIX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUYECKHIX

43 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemenuie TpUroHOMeTpUUECKUX
HEPaBEHCTB

45 Pemenne TpuroHoMeTprUeCcKux
HEPABEHCTB

16 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruUeCcKUX
HEPaBEHCTB
KoHntponbhas pabora: "I 'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeTbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS

norapu(MUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PELLICHUS
norapupMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHATILHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPpalMOHATIFHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHATIbHBIX HEPABEHCTB
61 I'paduueckue metozs! pereHus
UPpPaLMOHATIbHBIX YPABHEHUM
62 I'paduueckue MeTObI perIeHus
MPPALMOHATIBHBIX YPAaBHEHUN
63 I'padmuueckue metos! peneHus
IIOKa3aTeJIbHBIX YPaBHEHHUI
64 I'paduueckue MeTObI perIeHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTObI perIeHus
norapu(pMUUECKUX ypaBHEHHIA
66 ['padmyeckue METOABI peLIeHHs
norapu(MUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus

norapu(pMUIECKIX HEPABEHCTB




68

I'paduueckue MeTo Bl pemieHus
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

69

I'paduueckue MeToBI pemeHus
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
ypaBHEHUI

70

71

72

['padmyeckue METOABI pelIeHUs
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLIeHHS
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapupMHuUECKre HepaBeHCTBA"

73

KommuiekcHbie uncna. Anredpandeckas u
TpUTOHOMETpHUEcKas (HOpPMBI 3aITUCH
KOMIUTIEKCHOTO YuCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEecKas (HOPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

Apudmerndeckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU
Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAWHATHOM IIOCKOCTH




N3o0paxeHue KOMILJIEKCHBIX YHUCEN Ha

8 KOOPJMHATHOM IIIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-oii crernenun
13 KOMIUIEKCHOTO YHCIia

80 ®opmyna Myaspa. KopHu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa
[IpumeHeHHEe KOMITICKCHBIX YHCEI JISI

81 pereHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 KonTtponpHas pabdora: "KomruiekcHbie
yucna"

83 HarypanbHble u nensie yrcna

84 Harypanbhble u emnsle yucna

85 [TpyuMeHeHre TpU3HAKOB IETUMOCTH
LEJIBIX YUCEI

86 [TpuMmeHeHre TPU3HAKOB JIETUMOCTH
ENBIX YUCell

87 [IpumeHeHre TPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
HENBIX YUCEI: OCTATKH M0 MOAYITIO

90 [IpumeHeHre TPU3HAKOB JICTUMOCTH
HEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 HENBIX YUCEIl: anropuT™ EBKInaa s

PEIICHHMA 3a1a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U

COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPALMOHATIbHBIX
YpaBHEHUU

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U

COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

101

IIpuMeHeHne cuCTeM K pEeIEeHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3




pa3nuyHbIX 00acTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, UHTEPIIPETALUs OJy4YEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETaLs OJy4YEHHBIX
pE3yJIbTaTOB

104

KonTpoabHas padora: "Cucremsl
palMOHANBHBIX, UPPAIIHOHATBHBIX
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHeHUN"

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanyonanbHbIE CUCTEMBI € TapaMETPAMU

108

109

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C NTapaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETPUYECKUE YPABHEHHUS C
napameTpamu

115

116

TpuronomeTpuyeckrue HEpaBEHCTBA C
napaMmerpamu

TpuroHoMeTpuYECKre CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaIbHbIX
CUTyalUi C IOMOUIBIO YPABHEHUH C
napaMeTpamu

118

ITocTpoenue u uccinegoBaHue
MaTEMaTUYECKUX MOJENIEN peabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamMmu

119

ITocTpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN peaabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

120

121

KonrtponbHas pabdora: "3agauu c
napameTpamu”

[ToBTOpenue, 060061IeHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3Hanuii: "YpaBHenus"

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHUN"

[ToBTOpEeHmE, 0600IICHUE,
cucrtemaTtusanus 3Hanuil: "HepaBencrna"

[ToBTOpEHME, 0600IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cucremaTtusanus 3Hanuii: "IIpousBoaHas
u e€ npumeHeHue"

[ToBTOpEeHME, 0000IICHUE,
cucremaTtusanus 3Hanuii: "IIpousBoaHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "IlponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "MHTerpan u
ero npuMeHexue"

131

132

[ToBTOpenue, 06001IIEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"

[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3HaHui: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "Oynkuun"
134 Wrorosas KoHTpoJbHAS paboTa
135 HroroBast koHTpoIbHAs paboTa
136 [ToBTOpeHwme, 0606LueHI/vIe, 1
cHUCTeMaTu3alrsl 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






