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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo mpeameTry «Aunrebpa M Hadajga MaTeMaTHYECKOTO
aHain3a. YTIyOJeHHBIH ypOBEHBb» COCTaBlI€Ha Ha OCHOBe DenepanbHON
o0pa3oBaTeNpHOM IpPOrpaMMBbl CpelHero olmero oOpa3oBaHUs, TpeOOBaHUI K
pe3ynbraTaM o0y4yeHHs, mpeacTaBieHHbIX B DenepanbHOM TroCyAapCTBEHHOM
00pa30BaTeNFHOM CTaHAAPTE CPEAHETo 00IIero 00pa3oBaHusl.

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOe M aOCTPaKTHOE MBIIUICHUE O00YyJaloluXcs Ha YpOBHE, HEOOXOAMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (opMyIupyeT CBOU
JOCTHKEHHS B MATEeMaTH4IeCcKoi (hopme.

Y4eOHplii Kypc anreOpsl M Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJIbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAaMU (U3MKHU, XUMUHU, OHOJIOTHUH,
NOHUMAaHHUS OCHOBHBIX TEHJICHIUN pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJS JAJTbHEWIEro oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHaliu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBATh
YTBEPXKACHHS C TIOMOINBIO MHAYKIIMH U PacCy’KIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuenus yueGHOro kypca «Ausredpa W Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAallUH,
UHTEPIIPETallud  TOJYYCHHBIX  PEUICHWH, 3HAKOMSTCA C  MpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Y4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIAIIOM,
KOTOPBI peanu3yercss Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTPAlMd BHHUMAHUA,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYUYEHHBIN pe3yIbTar.



B ocHOBe MeToaMKM 00y4deHHsI anreOpe u HayalaM MaTEMaTUYECKOTO aHAIHN3a
JISKUT EATeTHOCTHBIA TPUHITUT OOy YCHHUS.

B cTpykType yueOHOTO Kypca «Anredpa 1 Hadalia MaTeMaTHIeCKOTO aHATN3a)
BBIJICTICHBI  CIEAYIONIUE COJAep)KaTeIbHO-MeTOMNYecKue JuHuHM: «Yucna u
BbIUUCICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHs] W HEepaBeHCTBay», «Hauama
MaTeMaTUYeCKOro aHanmu3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE
COZIePKATEIIPHO-METOIMUECKUE JIMHUW HW3Y4aloTCd Ha TMPOTSDKCHWH JIBYX JIET
oOyueHus1 Ha YPOBHE CpETHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO TOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBBIMH TEMaMU | pa3zieiaMu. J[aHHbIN yaeOHbIiH
KypC SBIIICTCS WHTETPATHBHBIM, TOCKOJIBKY OOBEIUHSET B cebe comepikaHue
HECKOJBPKMX MaTeMAaTHYECKHX IUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaTHdecKas JJoruka u apyrue. [1o
Mepe TOro Kak oOydaroliyecsl OBJIaJeBaloT BcE Oojiee MUPOKUM MaTeMaTHYECKUM
anmapaTtoM, y HUX IMOCJIE0BAaTEIbHO POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTUYECKYI0O MOJCIb PEATbHOW CHUTyalllH, MPUMEHSATH 3HAHUS,
MOJIyYCHHBIC TIPH HM3YYCHHH YYEOHOTO Kypca, IS PEIICHUS CaMOCTOSTEIHHO
chOpMyTUPOBAaHHONW MAaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS» 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3oBaHus 0co0O€ BHUMaHue yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyYarOIIMMCS MHOXECTBA HATYPaIbHBIX, IIEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIelnu(pUIecCKue 3aJaud W ONepaluu: JeJICHHe Haleo,
OTIEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHOM CTETEHM HAa MHOYECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUI0 KPyra HCIOJIb3YEeMbIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS IS PEIICHUS PAa3IMYHBIX 3a/1a4
dbopMHpyeTCS TIPEICTAaBICHUE O SAMHCTBE MaTEMaTUKH KaK HayKH M €€ pOJI B
MOCTPOCHUU MOJIENICH PEaIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IICHUE |
KOHKpPETHU3aIHS.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3YETCs HA MPOTHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM



paznene IlporpaMMbl IpPenyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbraTe OOYy4alolUecss OBJAJCBAIOT PA3IMYHBIMU METOAAMU  PEIICHHS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEJIbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHUW, HEPABEHCTB M CHCTEM, a TaKXKe 3ajady,
comepkamux napameTpsl. llomyyeHHbIE yMEHHMS IIMPOKO HCIOIB3YIOTCS MPH
UCCIIeIOBaHNH (DYHKIUI C TOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH TPHUKIAJIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DyHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMynaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TAKXKE BBIPAKECHHUI,
COJEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUIEHHUST 00yYaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH M
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEPAaBEHCTB. AnreOpa npennaraet 3 PpeKTuBHbIE
WHCTPYMEHTBI Il PEUIEHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JHHUS «DyHKIUM U TpaduKu» TECHO
neperseTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3yueHue creneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaduKoB, UCHOIB30BaHUE (PYHKUMU IS pEelIeHUs 3ajad U3 JpYrux y4eOHbIX
IIPEIMETOB U PEAIBHOM KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oonblloe BHUMAaHHE
yaensercs: (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBUCHUMOCTH MEXKIY
pa3IUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, II03BOJIAIOIINX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHanuTHUYECKOM, Tpaduyeckoi u cioBecHoU. Ero n3yuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K O0OOOIIEHUIO0 U
KOHKPETU3AIH, UCIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHass nuHuA «Hauvana MareMaTnyeckoro aHalin3a) MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MaTeMaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX O00Yy4YarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TN, HAXOIUTh CKOPOCTU U
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHMX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOIUTh HAWITyYIllee PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIE COI[UATbHO-



HPKOHOMHYECKHX, 3a/Jadyax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHaJIM3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIIBHO-TOTHIECKOTO M KPEATUBHOTO
MBINUICHUS, (OPMUPOBAHUIO YMEHHA pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydaroniyecs y3HatoT O BhIIAIOIIHUXCS
pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpAx.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC HIKOJIBHOM MaTEMAaTUKU
U TpeaiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydarolieMmycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACTIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKAa3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pPa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOM PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreObpa W Hadajga MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHUYE€CKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHbBI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMii, WCCIEAOBAHMS O3TUX MOJENIeH C TOMOIIBIO afmapara aireopbl u
MaTEMaTHYeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KXK/IBIN U3 pa3eoB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHAaIT
y4eOHOTro Kypca IIMPOKO HCIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTEMaTUYECKOTO aHaTN3ay.

Ha wm3ydenme yueOHOTO Kypca «AnreOpa W Havajla MaTEMaTHYCCKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeUHbIe TNepuoanyeckue npodu. [lpuMeHeHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubakEHHBIC BBIUUCIICHHS, TTpaBUiia
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABJICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOI0 apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs!I ¢ 11es1bIMu KO3 UIIUEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BRIPAXKEHUM, COACPIKAIIMX CTETIICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue YpaBHEHUSL. OcHOBHBIC METO/IbI perieHus

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHUil. OnpenenuTenb MaTPUILI 2 X2, €ro FTEOMETPUUECKUI CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHONW MOJAENH C TOMOIIBIO MATPHII
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amganus GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Komnosumus ¢yukuuit. I'padux QyHkmmmu. DiaemeHTapHbIe MNpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIe 1 HeuéTHbIe QyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEJOBAaHUE U IOCTPOEHUE UX I'PaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIMHA 0OpaTHOM CTENEeHU
C HaTypaJbHBIM [TI0KA3aTEIIEM.

[TokazarenbHast u Jorapupmuueckass (GyHKIUH, UX CBOMCTBA M TpaluKH.
Hcnonb3oBanue rpadukoB GyHKIIHMA 7151 peIlIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUS IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIMH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
npoLeHTOB. Mcrnonb30BaHWE TMPOTPECCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkHM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOopas npousBoaHble QyHKIUU. OnpeeneHne, FreOMeTpUIeCKUi 1
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoXecTBO, onepanyvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jluarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHUS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist pereHus
3aJlay B LEJbIX YHACIaX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHMI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a]a4 U1 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peanbHOM )KU3HU, HHTEPIPETAIUs
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENICHHMs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

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

WHuTerpan. ['eomeTpruecKuil CMbICI HHTETpasia. Beraucienue onpene€éHHoro
uHTerpana no gpopmyne Hetotona-Jlenbnuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX IPOIECCOB C€ MOMOLIBI0 U depeHIInaIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YYJarOIIEeT0oCs KaK aKTUBHOTO |
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUN, MPOIEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C UX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOpPMHPOBAHHOCTh yMEHUS TPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnrn W Ppeannu30BbBIBATH COOCTBEHHBIC >KHU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphl, ITOHUMAHHE BIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeI0BEUECKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUMMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUYAIBbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBECHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTaHABIMBATh CYIECTBEHHBIN MpPU3HAK KiaccU(UKaIumy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTHUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHus y4yeOHOW 3afaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
110 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIOB, aHAIU3HPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IOSCHEHHWS II0 XOAYy pELICHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATbL CBOM CYXICHUA C CYXKICHHAMU IPYTUX YYAaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pelIeHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUAM, OOBSCHATH IPUYNHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mMpU pelleHHH Y4YeOHbIX 3a7ad, NPUHUMATh 1€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHHOBBIX (opMax padoThl (0OCyx AeHUS, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEeMaTUYECKOTO aHaTN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMM: pPAIMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckas JIpoOb, TPOIEHTHI, HUPPAIMOHATEHOE YHUCIO0, MHOXKECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITh PUOTUKEHHBIC BEIYUCIICHUS, PABUIIA OKPYIJICHUS, IPUKUIKY U
OLICHKY P€3yJIbTaTa BEIYMCIICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATUEM: apUPMETHUECKUNA KOPEHb HATYpaJIbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHSTH JACIICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m Teopemy Buera nus
peneHus 3a1ay;

cBOOO/IHO ONEpUPOBATHh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpeeauTeNs 2 X 2 Juisl BBIYMCICHUS €ro 3HAYeHUs,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUCHHBINA PE3YNIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYJIIbI I TPEoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKECHMUIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jauyd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMS (yHKUUN, Trpadux QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
nepuoanydeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYyMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeneHW KakK (PYHKIHH OOpaTHOM CTENEHU C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA M rpaduKH, MCIOJIB30BATh MX TpaQUKHU IJIs PEIICHHS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 JPYTUX y4eOHBIX MPEIMETOB M peaibHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX TPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCUU JJIsi PEIIECHUs pealbHbIX 3aJlad MPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOro0 aHajau3a Kak aHalau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBI, IPOU3BEAECHUS, YaCTHOIO U KOMIIO3ULUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSIMHU: MHOXXECTBO, ONEpaly  Haj
MHOKECTBaAMU;

MCITOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisl ONMCaHNs pealbHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIPEAEIICHUE, TEOpEMa, ypaBHEHHE-
CJIEJICTBHE, CBOICTBO MAaTEMAaTUYECKOI0 OOBEKTA, T0KA3aTEIBCTBO, PABHOCUIIbHbBIE
YPAaBHEHUS U HEPABEHCTBA.

K xonmy obOyuenuss B 11 kiacce oOydaromuiicss MHOJIYYUT CIETyIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHAIU3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAIBLHOE U LIEJI0€ YUCII0, MHOKECTBA
HATypPaJIbHBIX U LIEJIBIX YHMCEJI, UCIOJb30BATh MPU3HAKU JEITUMOCTH LIEJBIX YHCEI,
HOJ/l m HOK HaTypaJbHBIX 4ucCen M1 PEUIEHUs 3aAad, MPUMEHSTh alrOpUTM
EBknuna;

CBOOOJHO OMEPUPOBATH IMOHATUEM OCTaTKa MO MOAYJIO, 3alUChIBaTh
HATypaJIbHbIE YMCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUHMCIICHHUS,

CBOOO/IHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPUUECKOU (hOpMeE, BBIMOIHATH apu(PMETHUECKUE OINepaluu ¢ HUIMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYUIECTBJISATh OTOOpP KOpPHEM TpU PpEIIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pPallMOHAJIBHBIX, UPPAIMOHAIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
gorapupMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHUIO 3a/1auH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJbTar.

DOyHKUMH U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Havana maTeMaTH4ecKOro aHaju3a:

WCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4llero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyion uin rpaduKkoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpAa3HBIC AIIEMEHTAPHbIX (YHKUMH M BBIYHUCISATH
uHTerpan no popmyne Horotona-JIeliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontpoaeneie  [paxrireckue o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS € 12 1
L[EJIbIM TI0Ka3aTelIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUs
[TocnenoBaTebHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontpoabnpie  Ipakriieckue odpa3oBaTejbHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (YHKITHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
) KomrmnekcHeie yncna 10 1
6 HatypanbHble u iensle uncia 10
CucTeMbl paliMOHATBHBIX, UPPAIMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne arTa udponbie
n/n Tema ypoka Bcero Kontpoaeusie  Ipakrueckue fll?»y‘leﬂl/lﬂ 26[?;I;OBaTenLHLIe
padoThI padoThI pecypenr
1 MHoOeCTBO, Oneparuy Hal 1
MHO>KECTBAaMM U UX CBOICTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOKECTBEHHOTO arapara Jjisi peIeHust 1
3amad
Pannonansuele unciaa. OOBIKHOBEHHEIC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
Parnnonanshele unciaa. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE IEPUOANYECKHUE TPOOH
5 [Ipumenenue qpoOei U IPOIEHTOB TSI 1
pelIeHs TPUKIaJAHbIX 3a7a4
- [Ipumenenue qpoOei U IPOIEHTOB TSt 1
penieHus MPUKIAIHBIX 33124
8 JlelicTBUTEeNIbHBIE YKCIIa. PalinoHanbHBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1

I[GﬁCTBHTG.HBHLIMH qucJjiaMu




10

Mopyib JEHCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBa

11

12

13

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYTJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BIYMCIECHUI

OcCHOBHBIE METOIbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U

HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIPpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

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

Pemenue cucrem JIMHENHBIX ypaBHEHUN

18

19

20

Pemenne cucrem TMHENHBIX YpaBHEHUN

Marpuua cucTeMsl JIMHEWHBIX YPaBHEHU.

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

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




21

[Ipumenenue onpeaenuTens A perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

Pemenuie npukiaaHbIX 3a7a4 ¢ HTOMOIIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponsnast padora: "PanmonanbHbie
yYpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3a/1aHUs (QYHKITUH.
B3anmuo obpaTHbie QyHKIUH.
Komnosunus ¢pyHkuumit

26

27

I'paduk PyHkumuu. dnemMeHTapHbIC
npeobpazoBanus rpadukoB QyHKINN
OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHud pyHkuuu. Hynu ¢pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UETtHbie 1 HEUETHBIE PYHKITUU.
[lepnoanueckue Gpynkuuu. [TpomexyTku
MOHOTOHHOCTH (DYHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnsiee u HauMeHbIIIee 3HAYCHUE
GyHKIIMH Ha IPOMEKYTKE

30

31

JluneliHasi, KBagpaTU4Has U IPOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 .
MoCTpoeHue rpauKoB ITUX PYHKITUN

33 Crenens c 1eJIbIM TTOKa3aresneM. bunom
Hsrotona

34 Crenens ¢ 1es1bIM NTOKa3aresieM. buaom
HeroTona
CrenenHast QyHKIUS C HATYpaTbHBIM U

35 LeJIBIM ImoKasareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnast padora: "CreneHHas
¢ynkuus. E€ cBolicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

38 ApudpmeTnueckuii KopeHb HaTypaJIbHOU
CTETIeHH U ero CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHM,
COJICPIKAIINX CTCTICHH U KOPHH

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpIKalINX CTENEeHH U KOPHH

41 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKCHUM,
COJIep KalINX CTETICHH U KOPHH
WpparmonansHbie ypaBHeHUs. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATBEHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHust. OCHOBHBIC

43 METO/TbI PEIICHUS UPPAITUOHATEHBIX

ypaBHEHUU




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/IBbI B PELLIEHUU
UPPaLMOHATIbHBIX YPaBHEHUM

46 PaBHOCHIIbHBIE TTEPEXObI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHM

47 PaBHOCHIIBHBIE TIEPEXO/Ibl B PEILICHUU
UPPALMOHATILHBIX YPaBHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPpaLMOHATIbHBIX YPaBHEHUM
CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK (YHKIIMH OOpaTHOW CTETNEHH C
HaTYypaJIbHBIM IOKa3aTelleM
CgoiicTBa u rpaduk KopHs N-0if cTenenn

50 Kak (PyHKIIMHM 0OpaTHOMW CTENEHH ¢
HaTypaJbHBIM I10Ka3aTesIeM
KonTponbHnas pabora: "CBoiicTa u

o1 rpaduk KopHs N-0i1 cTEeneHu.
WppannonanbHbie ypaBHEHHS"

59 CrerneHb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA

54 CrermneHb ¢ palluOHAIBLHBIM MTOKA3aTeIeM U
€€ CBOICTBA

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U

rpaduk




Ucnonb3oBanue rpaduka GyHKIUN A5

56 . 1
pelLleHHs] ypaBHEHUH

57 Ucnonb3oBanue rpaduka GyHKINUN A5 1
peueHus ypaBHEHUI
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

58 METO/Ibl PEIICHHSI TTOKA3aTeIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PEIICHUS TOKA3aTeIbHBIX 1
ypaBHEHUU
[lokasarenbHble ypaBHEeHUs. OCHOBHbBIE

y

60 METO/BI PEIICHUS TOKa3aTEIbHBIX 1
ypaBHEHUU

61 KonTponbnas pabora: "[lokazarenbHas 1
¢ynxus. [lokasaTenbHble ypaBHeHUS"

62 Jlorapudm umncna. CoiicTBa jgorapudpma 1

63 Jlorapudm umncna. CoicTBa Jorapudpma 1

orapu¢m uucna. CpoiicTBa norapupma
64 JI C 1
ECSITUYHBIE M HATYpaJIbHBIE JIOTApU (MBI

65 y 1

66 JlecaTuuHbIE U HaTypaJIbHBIE JTOTapH(PMbI 1

67 [IpeoOpazoBanme BBIpaKEHUH, 1
coJiepKaluX Jorapu(mbl

68 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapupMbl

69 [IpeobpazoBanue BEIpAKEHUIA, 1
coJiepKalXx Jorapu(mol

70 Jlorapudmuueckas ¢hyHkus, €€ CBOWCTBA 1

u rpaduk




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA

71
u rpaduk

79 Hcnonp3oBanue rpaduka QyHKIUH 15
peueHus ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKUUN AT
pelIeHus ypaBHEHUM
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METObI PELICHUS
JOrapu(pMHUUECKUX ypaBHEHUIN
Jlorapudmuueckue ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PELLICHUS
JOTapu(PpMHUUECKUX ypaBHECHUN
Jlorapugmuueckue ypaBHEHUs.

76 OCHOBHBIEC METO/IBI PEIICHUS
Jorapu(pMUUECKUX YpaBHEHHUM

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
JorapupMHUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX YpaBHEHHM
KonTponbhas pabota:

79 "Jlorapudmuueckas GyHKIHUS.
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHI€HC

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIpEIEIEHUE TPUTOHOMETPUUECKUX
(YHKINI YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 olpeielIeHue TPUrOHOMETPUUECKUX
(YHKINI 9UCIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
dbopMyibI

87 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyJIbI

89 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmybI

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPKECHUI

92 [IpeoOpazoBanue TPUrOHOMETPHUECKUX
BBIPAKECHUI

03 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIPKECHUI

94 Pemenune TpuroHoMeTpruuecKux
YpPaBHEHUNU

95 Pemenue TpuroHoMeTpruuecKux

YpaBHEHUU




Pewenne TpuroHoOMeTpu4ECKUX

96 .
ypaBHEHHUI

97 Pewienne TpuroHOMeTpUYECKUX
YpaBHEHU I

08 Pemennie TpUroHOMETPHUUECKUX
ypaBHEHUU

99 Pemienne TpuroHOMeTprU4YECKUX
ypaBHEHUU

100 Pemenne TpuroHOMeTpUYECKUX
YpaBHEHUU
KonTponbhas pabora:

101 "TpUroHOMETPUYECKUE BBIPAKECHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"
[TocnenoBaTeTbHOCTH, CLIOCOOBI 3aJaHUS

102 nocJyenoBareabHocTel. Meroz
MaTeMaTUYECKON HHIyKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 ApudmeTrndeckast mporpeccus

105 I'eomerpuueckas nporpeccust

106 beckoHewHO yOBIBaroOIIasi reoMeTprIecKast
porpeccust

107 CyMmmMma 6eckoHEYHO yObIBaIOIIeH
TEOMETPHUECKON MPOTPECCHH

108 JIMHEHBIN U SKCIOHEHIMAIBHBIN POCT.

Hucno e. DopMmyiia CI0KHBIX IIPOLEHTOB




JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT.

109
Yucno e. Dopmyna cI0KHBIX IPOIEHTOB
Hcnonp3oBanue nporpeccuu 1uist

110 peleHus pealIbHbIX 3aa4 PUKIIATHOTO
Xapakrepa

111 KonTponbhas pabora:
"[locnenoBarebHOCTH U TIporpeccuu’”

112 HenpepoiBHble GyHKIIUU U UX CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKIUH

114 CaoiicTBa (QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaolicTBa QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB [UIsl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
byHKIUH 1715 pereHust 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
(bYHKUMI 1715 peleHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PyHKIUN

122 Onpenenenue, reOMETPUIECKUI CMBICIT

MIPOU3BOAHON




Onpenenenue, GU3NUECKUN CMBICTT

123 N 1
IIPOU3BOTHON

124 YpaBHEeHHE KacaTeabHOU K rpaduKy 1
byHKIIUN

125 VYpaBHeHue KacaTelIbHOU K rpaduKy 1
byHKIHAHA

126 [Ipon3BoaHbIE AIIEMEHTAPHBIX (QYHKIIMN

127 [TpousBoaHBIE I€eMEHTAPHBIX (PyHKINN

128 [IpousBoiHAS CYyMMBI, POU3BEIACHHS, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYyHKIIUH

129 [IpousBoiHAS CYyMMBI, IPOU3BEICHMS, 1
YaCTHOTO ¥ KOMITO3HIINU (HYHKITUH

130 [TpousBoHAS CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYyHKITUH

131 Kontponbnas padota: "[IponsBognas” 1 1

132 [ToBTOpenue, 06001IIEHNE, 1
cucTemartusanus 3HaHui: "YpaBHeHus"

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

134 Hrorosast koHTpOIBHAS paboTa

135 Wrorosast KoHTpOJIBbHAS paboTa

136 [ToBTOpEHHE, o606merVIe, 1
CUCTEMAaTH3aIHsl 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 136 10

[MPOT'PAMME




11 KJIACC

Ne
n/ Tema ypoka
n

[Ipumenenue
MIPOU3BOAHOM K
UCCJIETOBAaHUIO
byHKUMl HA
MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K
MCCJICI0BAHUIO
byHKIUi Ha
MOHOTOHHOCTh
U DKCTPEMYMBI

KoauuecTBO 9acoB

Bce
ro

KonTpoan
Hble
padoThbI

paxkTnye
cKHe
padoThbI

Jlara
usyde
HHSA

DJIEeKTPOHHBI
e uu(ppoBbIe

oOpa3zoBare

bHbIE

pecypchl

[Ipumenenue
IIPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIM Ha
MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHne
IIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIM Ha
MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHne
IIPOU3BOJHOM K
HCCIIEJOBAHUIO
byHKIUI Ha
MOHOTOHHOCTb
1 DKCTPEMYMBI

IIpumeneHne
IIPOU3BOJHON K
UCCIIE0BAHUIO
byHKIUI Ha




MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxnenue
HauOOJIBIIEr0 U
HaMMEHBIIIETO
3HAYCHHUS
HEIPEPBIBHON
byHKIMN Ha
OTpEe3Ke

Haxoxnenne
HanOOJIBIIEro 1
HaMMEHBIIIETO
3HAYCHHUS
HETPEepPhIBHOU
byHKIIUN Ha
OTpEe3Ke

10

11

Haxoxnenne
HauOOJIBIIETO U
HAaUMEHBILIETO
3HAUYEHUS
HEeMPEephIBHOU
byHKIIUY Ha
OTpEe3Ke

Haxoxnenue
HanOOJIBIIET0 U
HaMMEHBIIIETO
3HAYCHHUS
HEIPEPBIBHON
GyHKIUN Ha
OTpe3Ke

Haxoxnenue
HanOOJIBIIET0 U
HaMMEHBIIIETO
3HAYEHUS
HEIPEPBIBHON
byHKIUN Ha
OTpe3Ke

12

Haxoxnenne
HauOOJIBIIErO U
HaVMEHBIIIETO
3HAYEHUS
HEIPEPBIBHON




13

byHKIIUU Ha
OTpe3Ke

[Ipumenenue
MIPOU3BOIHOMN
IS
HaXOXKJICHUS
HaWJIy4IIero
peuieHus B
MPUKIIATHBIX
3aJa4ax

14

15

[IpumeHenue
IIPOU3BOJHOU
JUIS
HaXO0XJIECHUs
HaWIy4IlEero
peleHus B
IIPUKIIAIHBIX
3azaqyax

[Ipumenenue
MIPOU3BOIHOM
TUIS
ornpezeneHus
CKOPOCTH U
YCKOpEHUs
nporecca,
3a/1aHHOTO
bopmyoi
rpadukom

16

17

18

[IpumeHeHne
IIPOU3BOJHOMN
JUIS
OIpeeIeHUs
CKOPOCTH H
YCKOpEHUs
nporecca,
3aJJaHHOTO
dbopmyoit unu
rpaduxom
Komnozunus
byHKIHI
Kommnosurmus
byHKIHI




19

20

21

22

Komnosunus
byHKIUH
['eomeTpuyecku
e o0pa3bl
YpaBHEHUH Ha
KOOPJMHATHOU
IJIOCKOCTH

['eomeTpuyecku
e o0pasbl
YpaBHEHUH Ha
KOOPJAMHATHOU
IJIOCKOCTH

KonTponbhas
pabora:
"Uccnenoanue
byHKIHH C
MOMOIIbIO
IPOU3BOIHON"

23

24

ITepBooOpaznasl,
OCHOBHOE
CBOMCTBO
epBOOOPA3HBIX

[TepBooOpaznbie
AIIEMEHTAPHBIX
GyHKIMIA.
[IpaBuiia
HaXOKICHUS
epBOOOPA3HBIX

25

[TepBooOpa3Hbie
AIIEMEHTAPHBIX
GyHKIMIA.
[IpaBuiia
HaXOKICHUS
epBOOOPA3HBIX

26

WNurerpanrn.
I'eomeTpuuecku
W CMBICTT
WHTErpasa

27

Brraucnenne
OIPEIEIIEHHOTO
HHTETpasa 1o

bopmyne




28

Hrrotona-
JleliOHuLa

Brrancnenue
OIPEICNIEHHOTO
WHTEerpaja mno
dbopmyiie
Hrrotona-
JleiiOnuna

29

[Ipumenenue
UHTETpaa Jis
HAXOX/JICHUS
IJI0IIAEe T
IUIOCKUX (QUTYp

30

[Ipumenenue
MHTETpajia Jjist
HaXO0XKJACHUSA
00BEMOB
r€OMETPUYECKHU
X Tel

31

[Ipumepsr
peleHu i

g depeHman
BHBIX
yYpaBHEHUNU

32

[Ipumepsr
peLeHu i
nuddepenmman
BHBIX
YpaBHEHUNU

33

34

Maremarnuecko
e
MOJICJINPOBAHUE
peanbHBIX
IIPOLIECCOB C
MIOMOILBIO
muddepeHnman
BHBIX
ypaBHEHUU

KonTponbHas
pabora:
"TlepBooOpazHa
a1 1 uHTerpan”




35

Tpuronomerpuu
eckue GpyHKIUH,
UX CBOMCTBA U
rpaduku

36

Tpuronomerpuy
eckue GpyHKIUH,
UX CBOMCTBA U

rpaduku

37

38

39

40

Tpuronomerpud
eckue GpyHKIUH,
HUX CBOMCTBA B
rpaduku
Tpuronomerpuu
eckue QyHKIUH,
HUX CBOMCTBA B
rpaduku
Tpuronomerpuu
eckue QyHKIUH,
HUX CBOMCTBA U
rpaduku

OTt60p KOpHE
TPUTOHOMETPUY
€CKHX
YpPaBHEHUH ¢
ITOMOIILIO
TPUTOHOMETPUY
eCKoit
OKPY>KHOCTH

41

OT160p KOpHEH
TPUTOHOMETPHUY
€CKUX
YpPaBHEHUH ¢
MOMOIIbIO
TPUTOHOMETPHUY
€CKOHU
OKPYXXHOCTHU

42

OTt60p KOpHEI
TPUTOHOMETPHUY
€CKHUX
YPaBHEHUU C
IIOMOIIBIO
TPUTOHOMETPHUY




43

€CKOU
OKPYXHOCTH

Ot60p KOpHEH
TPUTOHOMETPHUY
€CKUX
YPaBHEHUH ¢
MIOMOIIbIO
TPUTOHOMETPHUY
ecKou
OKPYXHOCTHU

44

Pemenne
TPUTOHOMETPUY
€CKHX
HEpPABEHCTB

45

Pemenne
TPUTOHOMETPUY
€CKHX
HEPABEHCTB

46

47

48

Pemenue
TPUTOHOMETPUY
€CKHX
HEPABEHCTB

Pemenue
TPUTOHOMETPUY
€CKHX
HEpPABEHCTB

KonTponbHas

pabora:

"I'paduku
TPUTOHOMETPHUY

CCKMX 1
GyHKIMIA.
Tpuronomerpuy

eCcKue

HepaBeHcTBa"

49

OcHoBHbIE

METO/IBI

peleHus 1
NoKa3aTeIbHbIX
HEPaBEHCTB

50

OCHOBHBIE
METObI




peLeHus
MOKa3aTeJIbHBIX
HEPABEHCTB

51

OcCHOBHBIE
METO/IBI
petieHus
MOKa3aTeJIbHbBIX
HEPaBEHCTB

52

OCHOBHBIE
METOIBI
petieHus
MMOKa3aTeJIbHbBIX
HEPaBEHCTB

53

OCHOBHBIE
METOJIbI
peteHus
norapudmugeck
WX HEPABEHCTB

54

OCHOBHBIE
METOJIbI
petieHus
norapudmuaeck
WX HEPABEHCTB

55

OcHOBHBIE
METOIbI
pewenus
norapupMuIecK
X HCPABCHCTB

56

OcHOBHBIE
METObI
pewenus
norapupMuIecK
HUX HCPABCHCTB

57

OcHOBHBIE
METObI
pewenus
HppauoHaIbH
BIX HEPABEHCTB

58

OCHOBHBIE
METObI
pewenus




59

60

61

62

63

64

65

UPPALMOHAIILH
bIX HEPaBEHCTB

OcCHOBHBIE
METOIbI
petieHus
UPpALMOHATIBH
BIX HEPaBEHCTB

OcCHOBHBIE
METOIbI
petieHus
UppALMOHATIBH
BIX HEPABEHCTB

I'papuaeckue
METO/IBI
pelieHus
UppaLMOHAIIbH
bIX YPaBHEHUHI

I'padpuaeckue
METO/IBI
pelieHus
UppaLMOHATIbH
bIX YPaBHEHUHI

I'paduueckue
METO/IBI
pemeHus
MOKa3aTeIbHBIX
ypaBHEHUU

I'paduueckue
METO/IBI
pemeHus
MOKa3aTeIbHBIX
HEPaBEHCTB

I'paduueckue
METO/IBI
pelieHus
norapupMuIecK
WX YpaBHEHHU

66

I'paduueckue
METO/IbI
pereHus
norapupMuIecK
UX HEPAaBEHCTB




67

I'paduueckue
METO/IbI
pereHus
JorapupMuIECcK
UX HEPAaBEHCTB

68

69

70

I'paduueckue
METO/IbI
pereHus
HOKa3aTeIbHbIX
u
JorapupMuIECcK
UX YpaBHEHUU

I'paduueckue
METO/IbI
peleHus
IIOKa3aTebHBIX
u
norapudmmgeck
WX YpaBHECHHUU

I'padpuaeckue
METO/IbI
peuieHHs
MOKA3aTeTbHBIX
u
norapupMuIecK
WX HEPABCHCTB

71

I'paduueckue
METO/IBI
pemeHus
MOKa3aTeIbHBIX
u
JorapupmMHUUEcK
UX HEPaBEHCTB

72

KoHTtponbHas
pabora:
"UppanmoHayibH
bIE,
MI0Ka3aTeNbHbIE
u
JorapupmMHUUEcK
ue
HepaBeHcTBa"




73

74

KommiekcHbie
qucia.
Anrebpanuecka
U
TPUTOHOMETPHY
eckast opMbl
3aIUCH
KOMILJIEKCHOT'O
qrcia

Kommekchsie
YHCla.
Anrebpanyecka
U
TPUTOHOMETPHY
eckasi OpMbI
3aMucH
KOMIIJICKCHOTO
yucna

75

Apudmernyaeck
ue OIepaIiy ¢
KOMITJIEKCHBIMHU
YHCITaMU

76

Apudmernueck
Ue Oomeparyu ¢
KOMIUIEKCHBIMU
YyHClIaMu

77

N300paxkeHue
KOMITJIEKCHBIX
yucen Ha
KOOPJIMHATHOU
IUIOCKOCTH

78

N300paxkeHue
KOMITJIEKCHBIX
yucen Ha
KOOPJMHATHOU
IUIOCKOCTH

79

dopmyna
Myaspa. Kopaun
N-0i1 CTENIEHU U3
KOMIIJIEKCHOTO
yucia




80

dopmyna
Myaspa. Kopau
N-0i1 CTEIICHU U3
KOMILIEKCHOTO
yucia

81

82

[IpumeHenue
KOMILJIEKCHBIX
qucen Jyis
peleHus
(bU3HYECKUX U
reOMEeTPUYECKU
X 3334

Kontponbnas
pabora:
"KoMInIekCHBIE
gucia"

83

Harypasbnsie n
LeJIBIE YNCIIA

84

85

86

87

88

89

HarypanbsHble u
LeJIBIE YNCIIa

[Ipumenenue
MIPU3HAKOB
JETTMMOCTH
LEJIBIX YHCEI

IIpumeHeHune
IIPU3HAKOB
JEIUMOCTH
LEJIBIX YHUCEIT

[IpumeHeHne
IIPU3HAKOB
JEIUMOCTH
L(EJIbIX YHUCEIL:
HOl n HOK

IIpumeneHne
IIPU3HAKOB
JEIUMOCTH
L(EJIBIX YU CEIL:
HO/l u HOK

IIpumeneHne
IIPU3HAKOB
JEIUMOCTH
L(EJIBIX YHUCEIL:




90

OCTaTKH IO
MOJ1YJIIO
[Ipumenenue
MIPU3HAKOB
JEJIIMMOCTH
OCJIbIX YUCCII:
OCTaTKH IO
MOJ1YJIIO

91

[Ipumenenue
MIPU3HAKOB
JEITUMOCTH
LICJIBIX YHCEI:
AITOPUTM
EBximmpa mis
penieHus 3aaa4
B IIEJIBIX YHCIIaX

92

Kontponbnas
pabora:
"Teopus meynbIx
gucen"

93

94

95

Cucrema u
COBOKYITHOCTh
YPaBHEHUM.
PaBHOCHIBHBIE
CUCTEMBI U
CHCTEMBI-
CIIEACTBUS

CucremMa u
COBOKYITHOCTh
YPaBHEHUH.
PaBHOCHIBHBIE
CHCTEMBI U
CHCTEMBI-
CIIEACTBUS

OcHOBHbIE
METO/IbI
pereHust
CHUCTEM U
COBOKYITHOCTEHN
panroOHAIBHBIX
ypaBHEHUU




96

97

98

OcHoBHbIE
METO/IbI
petieHus
CUCTEM U
COBOKYITHOCTEH
UppalMOHATIbH
bIX YPaBHCHUU

OcHoBHbIE
METO/bI
peLeHus
CHCTEM U
COBOKYITHOCTEH
[I0Ka3aTeIbHbIX
YpaBHEHU I

OCHOBHBIE
METO/1bI
penieHus
CHCTEM U
COBOKYITHOCTEH
MOKa3aTeJIbHbIX
YpaBHEHU I

99

OcHoBHbIE
METO/IbI
pelieHus
CUCTEM U
COBOKYITHOCTEHN
JorapupmMHUUEcK
UX YpaBHEHUU

100

101

OcHoBHbIE
METO/IbI
pelieHus
CUCTEM U
COBOKYITHOCTEH
JorapupMHUUEcK
UX YpaBHEHUU

IIpumeneHne
CUCTEM K
PEILIEHNUIO
MaTeMaTUYECKU
X 337a4 ¥ 3a1a4
U3 pa3IMyHbIX
oOnacteil HayKu
U peaIbHOU




KU3HH,
MHTEPIIpETALNS
MOJIyYEHHBIX
pe3yabTaTOB

102

103

104

[Ipumenenue
CHCTEM K
pELIEHUIO
MaTeMaTHYECKU
X 3a7a4 ¥ 3a7a4
U3 pa3IMYHBIX
obJyacTelt HayKu
Y peajbHOU
JKU3HH,
WHTEPIIPETAINS
MOJTy9EHHBIX
pe3ybTaToB

[Ipumenenue
HEPaBEHCTB K
peLIEeHUO
MaTE€MaTUYECKH
X 3aJa4 U 3a7a4
U3 pa3IM4YHbIX
o0nacreil HayKu
U peaIbHOU
YKU3HU,
MHTEPIIPETALNS
ITOJIyYEHHBIX
pe3yabTaToB

KonTponbHas
pabora:
"CucreMsl
paMoHATBHBIX,
UppaMOHATIBH
BIX
MOKa3aTeIbHBIX
u
JorapupmMHUUEcK
UX ypaBHEHHUH"

105

Pammmonanbabie
YpaBHEHHUS C
rapaMeTpamu




106

PanyonanbHblie
HEPABEHCTBA C
rapaMeTpamu

107

108

109

PanmonansHbie
CHUCTEMEI C
napameTpamu

Nppanuonanba
bI€ YpaBHEHUS,
HEPaBEHCTBA C
napameTpamu
Nppanuonanba
BI€ CUCTEMBI C
napaMeTpamu

110

ITokxa3aTensHEIC
ypaBHEHUS,
HEpaBEHCTBA C
napameTpamMu

111

IlokazarenbpHbIE
CHUCTCMBI C
napameTpamMu

112

Jlorapudmmuec
KHE YpaBHEHHUS,
HEpPaBEHCTBA C
napameTpamu

113

114

115

116

Jlorapugmmuuec
KH€ CHCTEMBI C
napameTpamu

Tpuronomerpuy
ecKue
ypaBHEHUS C
rapameTpamu

Tpuronomerpuu
ecKue
HEPaBEHCTBA C
napameTpamu
Tpuronomerpuu
€CKHE CUCTEMBI
C IapaMeTpaMu

117

[Toctpoenue u
HCCIIEIOBaHUE
MaTEeMaTHYCCKU
X MoJelei




peatbHBIX
CUTYyalUil C
MIOMOIIIBIO
ypaBHEHUH C
napameTpamu

118

119

IToctpoenue u
HCCJICIOBaHUE
MaTEeMaTHYCCKU
X Mozenei
peabHbIX
CUTYyalHil C
ITOMOIIBIO
CHCTEM
YpaBHEHUH ¢
napameTpamu

[Toctpoenune n
HCCJIEI0BAHNE
MaTeMaTU4ECKU
X MoJenen
peabHBIX
CUTYyalHil C
MIOMOILIBIO
CHUCTEM
YPaBHEHHUH C
rapaMeTpamMmu

120

Kontponbnas
pabora:
"3amauu ¢
napaMerpamu’

121

IToBTOpEHME,
o0o01Ienue,
cucTeMaTtu3aiu
sl 3HAHUM:
"VpaBHeHus"

122

IToBTOpEHME,
00001IeHHE,
cucTeMaTtu3anu
sl 3HAHWUM:
"VpaBHeHus"

123

IToBTOpEHME,
00001IeHHE,
cucTeMarusanu




sl 3HAHUM:
"VpaBHeHHUS.
Cucremsl
ypaBHEHUI"

124

IToBTOpEHME,
0000111eHNE,
cHUCTeMaTU3alHu 1
sl 3HAHUM:
"Hepasencrna"

125

IToBTOpEHME,
000011IeHNE,
crucTemMaTu3auu 1
sl 3HAHWM:
"Hepasencrtna"

126

IToBTOpEHME,
000011IeHNE,
crucTemMaTu3auu 1
sl 3HAHWM:
"Hepasencrtna"

127

IToBTOpEHME,
000011IeHNE,
CHCTEMaTH3alH

s 3HAHUM: 1
"IIponsBoaHas

ueé

npuMeHeHune"

128

129

130

IToBTOpEHME,
o0o01enue,
cucTeMaTHh3anu

s 3HAaHUU: 1
"IIponsBonHas

ueé

npuMeHeHue"

IToBTOpEHME,
0000111eHHE,
CHCTeMaTH3alln

sl 3HAHUH: 1
"IIpousBoaHAs

ueé

npuMeHeHue"

IToBTOpEHME,
0000111eHHE,




cucTeMaTtu3anu
sl 3HAHUM:
"Unrerpan u
€ero
npuMeHeHue"

IToBTOpEHME,
000011IeHNE,

131  cucremaTu3amu 1
sl 3HAaHUH:

"®yHkuun"

IToBTOpEHME,
000011eHNE,

132 = cucremaTm3anu 1
sl 3HAHUH:

"OyHkuun"

IToBTOpEHME,
000011IeHNE,

133 cucremaruzamu 1
sl 3HAHUH:

"OyHkuun"

Hrorosas
134  xoHTpONBHAs 1 1
paborta

Hrorosas
135 koHTpoOIBHAs 1 1
paborta

IToBTOpEHME,

000011IEHHE,
136
cHUCTEMATU3aIU

I SHAHUM
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME
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