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HHOACHUTEJIBHASA 3AIIMCKA

VYyebuslii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOIO AHAIM3a» SIBISIETCS
OJHUM M3 HauOoliee 3HAYMMBIX B IMPOrpaMMe CpeaHero obmero oOpa3zoBaHUS,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECIEYHBAET MHCTPYMEHTAJIbHYIO 0azy Ui
U3YyYEHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroi CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE OOyYaroMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U JAPYTHUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloT
YHUBEpPCAJIbHBIM $I3BIKOM COBPEMEHHOH HaykH, KoTopas (opMmyiaupyeT cBoU
JOCTHKEHUS B MaTeMaTHuueckoit popme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTUYECKOro aHallh3a 3aKJIaJlbIBaeT
OCHOBY Il YCHENIHOTO OBJQJACHUS 3aKOHAMHM (PU3HKH, XUMUH, OHOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUWA pa3BUTHUSI SKOHOMUKHU U OOILIECTBEHHOM KU3HHU,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOIb30BaTh UX JIA JalibHEWIIero oOpa3oBaHus U B
MOBCEAHEBHOM >XM3HU. B TO ke Bpems OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLMSIMHU ajireOpbl M MaTeMaTHYEeCKOro aHaju3a pa3BUBAET
YyMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHHS C MOMOIIBIO MHIAYKLUUH U PacCyXJaTh NEAYKTHUBHO, HCIIOJIb30BaTh
00001IeHHEe W KOHKPETH3allMI0, a0CTparupoBaHUE U aHAJIOTUIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xoxe m3yuyeHus yueOHOro kypca «Ainredpa M Hadajla MaTeMaTH4E€CKOro
aHaM3a» OOyYaroIIrecs MOJy4YaloT HOBBIA OMBIT PEIICHUS TPHUKIAJIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIE peabHbIX CUTYAIlUH,
WHTEpIpPETAlUd  TOJYYEHHBIX  PEHIEHUM, 3HAKOMATCS C  OpUMEpPaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAayKe U HCKYCCTBE, C
BBIJIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSMU U KX aBTOPAMH.

Y4eOHbIii Kypc 00JamaeT 3HAYMTEIBHBIM BOCIUTATEIBHBIM TOTCHIIMAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 y4eOHbI MaTepual, CHOCOOCTBYIONIUI
(GbOopMHpPOBAaHHIO HAYYHOIO MHUPOBO33PEHMs, TaKk M depe3 crneuuduxky ydeOHOi
NEeATENbHOCTH, TpeOyIomed MNpOAOKUTENIbHOW KOHUEHTpAlMd BHUMAaHUS,
CaMOCTOSITEILHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Meromuku oOydeHuss anreOpe W HavajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN MPUHIIUIT 00YUYEHUSI.

B crpykType yueOHOro kypca «Ainredbpa M Hauyajga MaTeMaTH4YeCKOro
aHaJIN3a» BBIIEJIEHBI CIEIYIOIIUE COAECPKATENBHO-METOANYECKUE TUHUMU: «Yucna
U BBIUKCICHUS», « DYHKIIMU U rpadukm», «YpaBHEHHS U HEpaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHanuza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHbIE



COJIEP)KATEIIbHO-METOIMUECKUE JIMHUU W3YYalOTCS Ha TPOTSHKEHUU JBYX JIET
oOy4eHHs] Ha YpPOBHE CpEIHEro oOIIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMHU W pasjueiamu. JlaHHBIH
y4eOHBI KypC SBISCTCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSIET B cebe
collep)KaHNEe HECKOJIbKUX MAaTEMaTUYeCKHX JUCIUIUIMH, TaKux Kak anreopa,
TPUTOHOMETPHSI, MATEMATHYCCKUI aHaIW3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u gapyrue. Ilo Mepe Toro kak oOywaromuecs OBJAEBAIOT BCE Ooiiee
IIMPOKUM MATEMaTHYCCKUM aIlllapaToM, Y HUX MOCIeI0BaTeNIbHO (hopMupyeTcs U
COBEPIIIEHCTBYETCSA yMCHHE CTPOUTh MaTEeMaTHYECKYI0 MOJIEIb peallbHOM
CUTYaIllH, PUMEHATH 3HAHUS, TIOJYYCHHBIC TIPH U3YYCHUH Y4eOHOTO Kypca, IS
PEIIeHHS] CaMOCTOSATEIHHO C(HOPMYIUPOBAHHON MATEeMAaTHUECKOW 3a/lauu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprxaTenbHO-MeTOAMYECKass TUHUA «UKclia ¥ BBIYHMCICHUS) 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB HMCIIOJIB30BAHMS JCHCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111ero 00pa3zoBanus. Ha ypoBHe cpeaHero o0iero
oOpa3oBaHus 0co0O€ BHUMaHUE  yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIoOHaIbHBIX BBIYHUCICHHUM, BKIIOYAIONIMX B CE0S HCIOJBb30BAaHUE Pa3IIUIHBIX
dbopM 3amucu YHCIIa, YMEHUE JIeNaTh NPUKHUAKY, BBIMOJIHATH MPHOIMKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIpAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAKOMbIE OOYydYalOIHUMCSI MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOKECTBOM
KOMIUIGKCHBIX 4YHCell. B KaXIoM H3 OSTUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOWMCTBEHHBIE €My CIenu(pUYECKUEe 3aJadud W ONepaluu: JeJNCHHUE HaIeo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX YHCEN, OCOObIe CBOMCTBA
paIMOHAIBHBIX ¥ UPPAINMOHATIBHBIX YUCEN, apuPMETHICCKUE ONepaIiii, a TakKe
W3BJICUCHUE KOPHSI HATypallbHOM CTETICHH HAa MHOXECTBE KOMIUICKCHBIX YHCEIL.
brnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO KPYra HCIOIb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS JUIS PEIICHUS Pa3IMYHBIX 3a]1a4
dbopMHpyeTCS TIPEICTaBICHUE O SAMHCTBE MaTEMaTHKH KaK HAyKH M €€ poJH B
MOCTPOCHUU MOJENIC PEeabHOTO MHpA, MUPOKO HCIOIB3YIOTCS 0000IeHne u
KOHKpETH3aIHsl.

Jluaus «YpaBHCHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKCHUH BCETO
oOydeHus: Ha YpOBHE CpETHEro OO0IIero oOpa3oBaHUs, MOCKOIBKY B KaXKIOM
pazaene IlporpamMmbl TPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTare OOydYarolIMecs] OBJIAJICBAIOT PA3TUYHBIMH METOJIAMU  PEIICHUS
palMOHABHBIX, HWPPAIMOHAIBHBIX, TMOKA3aTENbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYCCKUX YpPAaBHCHHM, HEPABCHCTB M CHUCTEM, a TaKXke 3ajad,
coliep)Kaimux mapaMeTphl. [loydeHHbIE YMEHUS IIMPOKO HWCIIOIB3YIOTCS TIPH
UCCIIeOBaHNH (DYHKIMI C TIOMOIIBI0 MTPOW3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/1a4 ¥ 33729 Ha HAXOXJCHUE HAMOOIBIINX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHast cozmepkaTelibHasi IMHUS BKJIIOYAET B ce0s Takke (hOPMUPOBAHHE YMEHUMN
BBINIOJIHATG ~ pacuy€Tel 1O  QopMysiaMm, MpeoOpa3oBaHMsl  pallMOHAIbHBIX,
UPpAMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHM, a TaKKE BBIPAKEHUH,
coJlep)KallluX CTENeHW W Jiorapudmel. biarogaps m3ydeHUro anreOpanvecKoro
MaTepualia TPOUCXOMWT  JalbHEWIee  pa3BUTHE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIJICHUSI O0yYarOMMXCcs, (GOPMUPYIOTCS HABBIKW JIE€TyKTUBHBIX
paccykJieHuid, pabOThl C  CHMBOJBHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIC PaBCHCTB M HEPaBEHCTB. AjrebOpa
npemnaraet d(QQPeKTUBHBIE WHCTPYMEHTHI JUIsI PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToauueckass JUHUA «DyHKIMH W TpaQuKW» TECHO
neperieTaeTes ¢ JAPYTMMH JIMHUSAMH y4eOHOTO Kypca, TMOCKOJBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATENBLHOCTD U3YUEHUs MaTepuana. M3yuenue creneHHou,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUICCKUX QYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUU U1 pelIeHus 3a7ad U3 JAPYTUX YUEOHBIX
MPEIMETOB U PEATbHON U3HHU TECHO CBSA3aHO KaK C MAaTEMaTHYCCKUM aHAJIH30M,
TaK W C PEIICHHWEM YpaBHCHWH W HepaBeHCTB. [Ipum 3TOM OoJblIOe BHUMaHHWE
yaensercs (OPMHUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMyJIaMU 3aBHCHMOCTH MEXKITY
pa3TUYHBIMKM BEJIMYMHAMU, HCCIEIOBATh MOJNYyYCHHBbIC (YHKIHUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol coJep:KaTeNbHON JIMHUN HAIEJIeH Ha Pa3BUTHE YMEHUUN
U HaBBIKOB, ITO3BOJIIONINX BBIpAXaTh 3aBUCHMOCTH MEXKIy BEIWYMHAMHU B
pa3nu4HON (opme: aHAIUTHYECKOW, rpaduueckoid M cioBecHo. Ero usyuenwue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBINIJICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxartenpHasi nuHus «Hauanma maTreMaTHyeckoro aHaiv3a» MO3BOJISET
CYIIECTBEHHO PACHIUPHUTh KPyr KaK MAaTeMAaTHYCCKHX, TaK W NMPUKIAAHBIX 3a/ad,
JOCTYITHBIX OOYyYaromuMcs, TaK KaK y HUX TOSBISCTCS BO3MOXKHOCTh CTPOUTH
rpaguKd  CIOXHBIX (YHKIHA, ONPEACNTITh WX HAWOOJbIINE W HAWMEHBIINE
3HAYEHUSI, BBIYUCIATH IUIOMAAN (GUTYP U OOBEMBI TEN, HAXOAUTh CKOPOCTH U
YCKOpeHHS TiporieccoB. JlaHHas cojaepkarenbHas JIMHHS OTKPBIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTEMaTHYECKUX MOJIeJiel peanbHBIX CHTYaIuH,
MO3BOJISICT HAXOJWUTh HAWJIydlllee PEINICHHE B TPUKIATHBIX, B TOM YHUCIC
COIMAITbHO-D)KOHOMHYECKHX, 3a/jadaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOTO
aHaiM3a CIocoOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTHUYECKOTO U
KPEaTUBHOT'O MBINIUICHUS, (POPMUPOBAHUIO YMEHUH paclo3HaBaTh MPOSIBICHUS
3aKOHOB MAaTEMaTHK{ B HayKe, TEXHUKE W MCKyccTBe. OOydaromuecss y3HAIOT O



BBIJIAIOIINXCS PE3yJIbTaTaX, IOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMaTUKU Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprxaTenbHO-MeTOAMYECKas: JTUHUS «MHOXKeCTBa U JIOTMKA) BKIIOUAET B
ceOsi PJEMEHTHl TEOPUU MHOXKECTB M MaTEMAaTHYEeCKOM JIOTUKH. TeopeTHKo-
MHOECTBEHHBIE TIPEACTaBICHUS MPOHU3BIBAIOT BECh KYPC IMIKOJIHHOW MaTEMaTUKU
U TpeaiaraloT HamboJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHSIONIMI BCE pa3ieibl
MaTeMaTUKH H €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W UX TMPWIOKEHUs B eauHoe 1ernoe. [loaToMy BaxHO 1aTh
BO3MOXKHOCTh OOYyYaromeMmycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK
COBPEMEHHOW MaTeMAaTHUKU U HCIOJIb30BaTh €ro JJIsl BHIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeayeT MpU3HATh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBaHM M CJEIOBAHHE OMNPENCIEHHBIM
npaBuiaM  TOCTPOCHMSI ~ JIOKA3aTelbCTB.  3HAKOMCTBO C  3JEeMEHTaMu
MaTeMaTUYECKOM JIOTMKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00y4aromuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI Ha OCHOBE JIOTHUYECKUX
npaBuil, GOpMUPYET HABBIKH KPUTHUECKOTO MBITUICHHSI.

B yueOHOM Kkypce «Anrebpa U Hayajla MaTEMaTHYECKOTO aHaIN3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOpPHIC MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHHMIO HABBIKOB TOCTPOEHUS MOJIEIEH pealbHBIX
CUTyallui, WCCIEIOBaHMUS JTHUX MOJeJied C MOMOIIBIO afmapara aireopbl u
MaTEMaTUYECKOTO aHajdu3a, WHTEPHpPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3a/1aHusl BIUIETEHBI B KaXK/IBIN U3 pa3/eloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOIB3YeTCs JJISl PEIICHHs MPUKIAaIHbIX 3anad. [Ipu
pElIEHUH  peabHBIX  MNPAKTUYECKUX  3aJad  oOydvaromuecsi  pa3BUBAIOT
HAOJIFOIATeNTbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJI30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MIPOOIEMY.
HestenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHHS MPUKIAIHBIX 3a7a4
OpraHu3yeTcsl B MPOLiecce U3yUeHHUs BCeX TeM yueOHOro Kypca « Anredpa u Hadasa
MaTeMaTUYECKOr0 aHaIN3ay.

Ha wusyuenue yudeOHOro kypca «AnrebOpa M Haudajla MaTEMaTHYECKOIO
aHanmuza» orBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 daca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BIYMCICHUA

Panronanbabie uyncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, IMPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apodu. IlpumeHeHue apoOGell U MPOUEHTOB JUIS
penIeHus MPUKIAJAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPACIIEN 3HAHUM U PEAIBHOW JKU3HU.

JlelicTBuTenbHbIe 4Yuciaa. PanuoHanbHble W UPpPALMOHAIBHBIE YHKCIIA.
Apudmernueckre  omepalM ¢ JIUCTBUTENIBHBIMU  uYuciIaMd.  Momyib
JEeUCTBUTEIBLHOTO YKciia U ero cBoicTBa. [IpubnmkéHHbIC BHIUMCIICHUS, TTPaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BEIYUCICHHUIA.

Crenenp ¢ nensiM mnokaszareneMmM. buHoM Herorona. Mcenmone3oBanue
MOAXOASIIEH POPMBI 3aMMUCH TEUCTBUTEIBHBIX YHCEIT JIJIS PEIICHHS TPAKTUICCKUX
3a/1a4 U MPECTAaBICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C panuMoOHAJIBHBIM IIOKa3aTelneM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEJIBHBIM I10Ka3aTEeIIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JleciTUUHBIE U HATypabHBIC
Jorapu@mel.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
aAPKKOCHHYC M ApKTAaHI'E€HC YMCIOBOT0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE YpaBHEHUSI M YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pelIeHrnE HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOTrOYJICHbl OT OJHOW MEepeMeHHOW. JleneHne MHOrodjaeHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEIBIMU
koapunmentamu. Teopema Buera.

[IpeobpazoBaHus YMCIOBBIX BBIPAXKEHUMN, COACPIKAIIUX CTETICHU U KOPHHU.

HNppauronanbHbie YpaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
VPPAlHOHAIBHBIX YPABHCHUMU.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS TOKa3aTEIbHBIX

YPaBHEHUM.

[IpeobpazoBaHue BRIPAKEHUI, COJIEPHKALTUX JIOTAPUDMBI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI penieHus
Jorapu(MUYECKUX YPaBHEHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPHYICCKHUX BBIpa)I(eHI/Iﬁ. Pemienue TPUTOHOMCTPHUYICCKUX ypaBHeHHﬁ.



Pemenne cucrem JMHEWHBIX ypaBHEHHMH. MarTpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHHl. OnpenenuTens MaTpullbl 2X2, €ro TeOMETPUYECKH CMBICT U
CBOMCTBA, BBIYMCJIICHUE €r0 3HAUYCHUS, IPUMEHEHHUE ONPEACIMUTEINS ISl PEIICHUS
CUCTEMbl JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAIHBIX 3aJad C IIOMOILBIO
CUCTEMbl JIMHEWHBIX ypaBHEHUU. lccienoBaHue MOCTPOCHHONW MOZAEIHU C
MOMOILBIO MATPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTEMAaTUYECKUX MOJEIIEN PEallbHOM CHUTyalMd C IOMOIIBIO
yYpaBHEHHII U HepaBEHCTB. lIpuMeHeHHEe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 Pa3IuYHbIX o0JiacTeid HayKu MU peaibHON
KU3HH.

DOyHKUMH U TPaPuku

OyHkius, crnocoObl 3amanus (yHkuu. B3auMHO o00patHble (QYHKITHU.
Komnozunust Qyskiuii. I'paduk  yHkimu. DineMeHTapHble MNpeoOpa3oBaHUs
rpadukoB GyHKIMA.

OOnacTp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHknum.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC U Heu€THBIC GyHKIMU. [leproanaeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHblIlee 3HaueHus GyHKIIUU Ha TTPOMEKYTKE.

Jluneiinas, kBaJpaTu4Has W JIpoOHO-TMHEWHas (YHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHHUE U MTOCTPOEHUE UX IPaPUKOB.

CrenenHast (pyHKIMS C HaTypaJlbHBIM U IIeNIbIM MoKa3zareneMm. E€ cBoiicTBa u
rpaduk. CBoiictBa U rpaduk KOpHS N-OM cTeNeHH Kak (GyHKIUU OOpaTHOU
CTETNIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[Toka3zarenbHass U jnorapupmuyeckas (yHKUHUU, WX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIHNA IS pEIICHUS YPaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peajbHBIX IMpoleccax M SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEN.

Havana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUS IMOCJIEAOBATENLHOCTEH. MeTon
MaTeMaTUYECKON WHIYKIUH. MoHOTOHHBIE u OrpaHUYeHHbIE
nocJie[oBaTeNbHOCTU. MCTOpUs BO3ZHMKHOBEHHUS MAaTEMAaTHYECKOrO0 aHaju3a Kak
aHaM3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuno yObiBaroas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yObIBaIOIIEH reoOMeTpUYecKOn
IIPOIrpeCCUU. JINHENHBIN U SKCIIOHEHIMAIBHBINA pOoCT. Uucmno e. Popmyiia CI0KHBIX
npoLeHToB. Mcnonb3oBaHWE TMPOTrpeccuu Uil pEelIeHUs peanbHbIX —3ajaay
MPUKIIAIHOTO XapaKTepa.



HenpepoiBHble (yHKIIMM W uX CBOMcTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB Qynkiui. CBoiCTBa (QYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB JUIsl pELICHHUS HEpaBeHCTB. l[IpuMeHeHue CBOWCTB HENMPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHrue, reOMeTpUIEeCKui 1
(U3HYECKUIl CMBICT TPOU3BOJAHON. Y paBHEHUE KacaTeabHOUN K TpaduKy pyHKIUU.

[IpousBogHBIE  DIEMEHTAPHBIX  (PYHKIUH. [IponsBogHass  CymMBbl,
MPOU3BECHUS, YACTHOTO U KOMITO3UIIMU (PYHKITUH.

MHo:xecTBa U JIOTHKA

MHO)k€eCTBO, Omepaluyu HajJ MHOXKECTBAMU M MX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IIpumeHeHHe TEOPETHUKO-MHOXECTBEHHOTO ammapara s
ONMCAaHUSl PEAJbHBIX IPOLECCOB M SBICHUW, IPU PELICHWM 3a1a4 W3 APYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEICTBHE,
JI0OKa3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHHS.

11 KVIACC

Yucaa 1 BIYMCICHUSA

Harypanbubie u nenbslie yncna. [I[puMeHeHrne NpU3HAKOB JIETMMOCTU LEIbIX
gyucell, HanOoubImuii obmmi aenmutens (mamee — HOJ]) n HamMenslee oOlee
kpatHoe (nanee — HOK), octatkoB 1o Moay:to, anropurMa EBkiauaa ais pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpanueckass U TpPUTOHOMETpHYECKass (OpMBI
3alUCU KOMIUIEKCHOTO 4Hcia. ApudMETHUYECKHE OIepalud C KOMIUIEKCHBIMU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YHCEJ Ha KOOPAMHATHOM IIJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0i cTeneHU U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYMHOCTh YpaBHEHHWW M HEPABEHCTB. PaBHOCWUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIILHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHne TpuroHoMeTpru4eCKUX HEPABEHCTB.

OCHOBHBIE METO/Bl PEIIECHUS TIOKA3aTeNbHBIX W  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM M COBOKYMHOCTEW paluOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHI.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3aJady M 3aJady M3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HU, UHTEPIPETALNS TOJTYYEHHBIX PE3YJIbTATOB.

DOyHKUUHN U TPaPUKH

I'padux kommnosunuu ¢yHkuuil. I'eomerpuueckue o0pas3bl ypaBHEHUW WU
HEPaBEHCTB HAa KOOPJIMHATHOM IUIOCKOCTH.

Tpuronomerpruueckne QPyHKIUU, UX CBOMCTBA U TPAPUKH.

['paduueckre mMeTonbl pellleHUs YpaBHEHUI W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Hcnonw3oBanue rpadukoB QGYHKIUN Uil HCCIEIOBAHHUS MPOIECCOB H
3aBHCHMOCTEM, KOTOpbI€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX y4eOHBIX
MPEIMETOB U PEATIbHOMN KU3HMU.

Havana MaTeMaTH4eCKOro aHajamn3a

[IpumeHeHne Mpou3BOAHON K MCCIEN0BAHMIO (DYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxaenue  HauOosblIero W HAMMEHBUIETO  3HAYEHUH
HENpepbhIBHON (QYHKIIMN HA OTPE3KE.

[IpuMeHeHne NpPOU3BOJHOM I HAXOXKACHUS HAWIY4Ilero pElIEHUs B
NPUKJIAJAHBIX 3ajadyax, JUIsl OINpEENIeHUs] CKOPOCTH W YCKOPEHMs Tpolecca,
3aIaHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbiX. I[lepBooOpaszHbie
snieMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

HNnTerpain. I'eomeTprueckui CMBICJI WHTErpala. Brruuciienue
onpenenéHHoro uHTerpana o gopmyne Hetorona-Jleibuua.

[IpumeHeHne uHTErpana A HAXOXKIACHUS IUIOWAAell MIOCKUX (Uryp u
00BEMOB r€OMETPUUYECKUX TEIL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUH. MaTemaTH4eckoe
MOJICJIMPOBAaHUE pEalbHBIX TMPOIECCOB € MOMOLIbI0 UG (depeHIIHATBHBIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUNA 00YUaAIOMIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  oOIIecTBa,  MpEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHUH,
IpoLenyp TpakJaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHl U JIPYroe), yMEHUue
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKIUSIMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUNCKOM T'PaKIaHCKONW HIACHTUYHOCTH, YBOKCHUS K
IPOLUIOMY M HACTOSIIEMY POCCUHUCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cpOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO NMOBEAECHUS, CBA3aHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KCHUNM HAyKW U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOIO OyAyIIero;

4) 3¢cTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUNH, BOCIPUUMUINUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MMacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBBIO (37I0pPOBOE MHUTAHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, PEryisipHas (u3nuecKkasi akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON 1€ATENbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE LIEHHOCTH TPYAOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccur U Ppeanu3oBbIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeéMaTHYeCKOMy  OOpa30BaHUIO U
caM0o00Opa30BaHUIO HAa NPOTSHKEHUW BCEH JKU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIHUSHUS
COIMATBbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJHON U COIUATBLHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa YKOJIOTHYSCKUX IMPpoOIeM, OpUeHTAITUS
HAa TIPUMCHECHHE MaTEMaTHMYECKHUX 3HAHUN IS pelieHdus 3agad B 00JacTu
OKpYJ)Karolel cpelbl, IJaHUPOBAHHE TIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJEACTBUMN JIJIsl OKPY>KAIOIEe Cpeibl;

8) HeHHOCTH HAYYHOIO TO3HAHMSI:

c(hOPMHUPOBAHHOCTh MHPOBO33PECHHUSA, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHUS HAYKHW W OOIICCTBEHHOW  MPAKTUKH, ITOHUMaHUE
MaTeMaTUYeCKOW HayKh Kak c]epbl 4YeloBEeUeCKOW JesATeTbHOCTH, JTaroB €&
pa3BUTUA ¥ 3HAYUMOCTH JJISI PA3BUTHUS LUBWIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTH4YeCKOM KyJIbTypOH KakK CpeICTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIICCTBJISATh IPOCKTHYID M HCCIEIOBATEIBCKYIO JESATEILHOCTD
WHJVMBUAYAJIBbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAIbHBbIE Y4eOHbIe 1eHCTBUS

ba3oBble 1ornueckue AecTBUA:

BBISIBISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TOHSATHUW, OTHOIICHUH MEXAYy TMOHATHSAMHU, (HOPMYIUPOBATH
oTpeieSIieHUs] TIOHITUH, YCTaHABIUBAThH CYIIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;

BOCIIpHUHUMATh,  (opmMymupoBaTh ©  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHBIC, CIMHUYHbBIC, YACTHBIE U OOII1E, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIIOJCHUSAX U YTBEPKICHUSIX, MPEAJiaraTb KPUTECPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNIA;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIOUECHHI, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSTENIBHO JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTpAUBaTh apryMEHTAIIUIO, TPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BBIOWpATh crmocod pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  YyuéToM
CaMOCTOSITEJILHO BBIJCIICHHBIX KPUTEPUER).



ba3oBble ncciaenoBarebCKue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEYUE,  Mpodiemy,
yCTaHaBJIMBAaTh HUCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIETOBAHNE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, SBIICHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMU, SIBICHUSIMU, POIECCAMU;

CaMOCTOSITeILHO (OPMYJIMPOBaTh OOOOIIEHUS U BBIBOJABI MO pPe3yjbTaTaMm
MPOBEJAEHHOTO  HAOJIOJICHMS, KCCIENOBAaHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCa, a TAKKE BBIIBUIaTh
MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora c unpopmanmeii:

BBISIBJISITH A€ULIMTHI MHPOpPMAIUHU, TAHHBIX, HEOOXOIUMBIX /JI1 OTBETA HA
BOIIPOC U JIJI PEUICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATH3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUIO PA3IUYHBIX BHUJIOB U
dbopm npeacTaBICHNUS,

CTPYKTYpHUpPOBaTh MH(OpMAIHMIO, MPEACTABISITh €€ B pa3iuyHbIX ¢dopmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATH HaJEXKHOCTh uH(bOpMaIIH o CaMOCTOSITETIbHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe elCTBUS

OoOmmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOIIEHUs, SCHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHHS 3aJayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOMl TEMBI,
npoOJieMbl, peliaeMo 3ajadyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pEIIeHUsl, COIMOCTABIATh CBOU CYXKACHUS C CYXICHUAMHU APYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO TMO3WIIUNA, B KOPPEKTHOU (opme
(bopMyJIMPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATH (OopMaT BBICTYIUICHUS € Y4€TOM 3ajad
MPE3EHTAIMN U 0OCOOEHHOCTEH ayTUTOPHUH.

PeryisiTuBHBIC YHUBEpCAJIbHbIC Y4eOHBIC 1eiiCTBUA



Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PEIIEHUS 3a]layH, BBIOUPATh CIIOCOO PEIICHHS C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMALUK.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH NHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIbHOM  pediiekcMd Kak  OCO3HAHUA
COBEPIIAEMBbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJECTh
crioco0amMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3ysibTara pelieHUs
MaTE€MaTHYE€CKOM 3a/1a4H;

NpeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a7auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSAM, OOBICHITH MPUYUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MIOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThl mMpU pelIeHUH Y4YeOHBbIX 3ajay, NPUHUMATh I€Ib COBMECTHOM
JeATeIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOoThl, pacrpenessiTh
BUJIbI palbOT, [OroBapuBATHCS, OOCYX AaTh MPOLECC U pe3yJabTaT padoTHI,
00001aTs MHECHUS HECKOJILKHX JIIOJIEH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0O0CykaAcHUS, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMBD» U HHBIC), BBHIMIOJHATH CBOK 4YacTh pabOThl U
KOOPJAUHUPOBATh CBOU JEHUCTBUS C JIPYTMMHU YJIEHAMH KOMAaH[bI, OIIEHUBATh
KauyeCcTBO CBOETO BKJaJa B OOMINN MPOAYKT MO KPUTEPUIM, CPOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kJjacce oOydyarOIIMICS TOJYYUT CICAYIOIIHE
MpeAMETHbIE PEe3ybTaThl MO OTJEIBLHBIM TeMaM pabouel MporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauaja MaTeMaTUYECKOr0 aHAIN3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: PAIIMOHAILHOE YHCIIO, OECKOHEUHas
nepuoAndecKkasl JapoOb, TPOILEHTHI, HPPANUOHATBHOE YHCI0, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHSATh JpOoOW ¥ TPOLEHTHI JUIsl PEIICHHWs] TPUKIAAHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU KU3HU;

MIPUMEHSITh PUOTHNKEHHBIE BEIYUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OIIEHKY pe3yJbTaTa BEIYUCICHUN;



CBOOOIHO OMEpUPOBaTh MOHATHUEM: CTENEHb C LEJIbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JUIsl PeIEeHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypajbHOMU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PAIIMOHAIBHBIM MIOKA3aTEeIeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(M YWcHa, NECATHUYHBIE W
HaATypaJbHbIC JIOTapU(DMBL;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: CHHYC, KOCMHYC, TAHT'€HC, KOTaHTE€HC
YUCJIOBOTO apTyMEHTAa;

ONEPUPOBATH MOHATHUSIMHU: APKCHUHYC, APKKOCUHYC U apKTAHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJTHO OIEpUPOBATh MOHITHSAMHU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPAaBHEHMS U YPAaBHEHUA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh PA3IMYHbIE METOJBl PEIICHUS pPalMOHAIBHBIX M JPOOHO-
palMOHAIIBHBIX YpPaBHEHWH, MPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C IeJbIMU KO3((HUIMEHTaMH, KOPHU MHOTOWIEHA, MPHUMEHSITh
JIeJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL pEIICHUS 3a/1a4;

CBOOOJHO OMNEpUPOBATh MOHATHSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHHIA,
MAaTpHIA, ONPEAECIUTENb MAaTpULBl 2 X 2 W €ro TreOMETPUUYECKUU CMBICIH,
WCIIOJIb30BaTh CBOMCTBA OMpEAEHUTENss 2 X 2 I BBIYMCICHHUS €ro 3HA4eHUs,
MIPUMEHATh ONPEACIUTENIN JJIsi PEWICHUS CHCTEMbl JIMHEMHBIX YPaBHEHHU,
MOJICJIMPOBATh PEAJIbHBIE CUTYALlUH C TIOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHU,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpPULl U ONPEIEIUTEINEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTAT;

UCIIOb30BaTh CBOMCTBA JIEUCTBUUA C KOpHSAMH [JIsi TIpeoOpa3oBaHUs
BBIPAKCHUU;

BBINIOJIHATH MPE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COEPIKAIUX CTEIEHH C
palHOHAIIbHBIM [T0KA3aTEIIEM;

UCIIOJIb30BaTh CBOICTBa aorapupmMoB TSt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUN;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: HUPPAIMOHAIBHBIE, MOKa3aTelIbHbIE U
JorapupMUYECKUE YPaBHEHUS, HAXOIUTh UX PEIICHHS C TOMOUILI0 PABHOCUIBHBIX
NIEPEXO0/I0B W OCYIIECTBIISASA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIIBI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBHIPAKCHHUI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh HEoOXoAumble (GOpMYyNbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA;,

MOJICIUPOBaTh peallbHble CHUTyalldd Ha S3bIKEe anreOphl, COCTABIATH
BBIpQXCHHS, YpPaBHEHHUS, HEPAaBEHCTBA IO YCJIOBUIO 3ajlauyd, HCCIIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM alllapaTa aireopshl.

@Oynkuuu ¥ rpapuku:

CBOOOJHO OIEpPUPOBATh MOHATHAMU: (PYHKIUS, COCOOBI 3aaHusl (PyHKIIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMMO3WIUs GyHKIUNA, Tpaduk QyHKIUH,
BBITIOJTHATD dJIEMEHTapHbBIC TPeoOpa3zoBaHus rpa@uKoB QYyHKIIHIMA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTH OMPENEICHUS U MHOMKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIMHA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA;

CBOOO/IHO OMNEpPUPOBaTh MOHATHSAMH: 4YETHBIE M HEUYETHBIE (DYyHKIUH,
nepuoanyeckrie (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMU, MAaKCUMYyMBbI U
MUHUMYMbI (DYHKIIMM, HauOoJblliee M HAUMEHblIee 3HaYeHHe (YHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO OTNEpPHPOBATh MOHATUSAMU: CTENCHHAs] PYHKIHS C HATypajIbHBIM U
[ENBIM TIOKa3aTeneM, Trpa@uK CTENEeHHOW (YHKIMH C HATypaJbHBIM M IEJIbIM
nokasareneM, rpaduk KOpHsS N-OW cTemeHW Kak (GyHKIHH OoOpaTHOW CTENEHU ¢
HATYypaJbHBIM MOKa3aTeJIeM;

ONEpUPOBaTh TIOHATUSAMU: JUHEHHAs, KBaJpaTUYHAsI WU JIPOOHO-THHEWHas
(GYHKIMH, BEITIOTHATH 3JIEMEHTApPHOE UCCIIEIOBAHUE U IOCTPOCHHUE UX TPAPUKOB;

CBOOOJIHO ONEpUPOBATh MOHATHSAMHM: IOKa3zaTeiabHas U JorapupmMudeckas
byHKIIUHA, WX CBOWCTBA W TpadUKH, HUCIOIH30BaTh MX TPaQUKUA [JIS PEIICHUS
YpPaBHCHUM;

CBOOO/IHO OMEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
OIpe/ieTICHNe TPUTOHOMETPHUECKUX (YHKIHI YUCIOBOTO apTyMEHTa,;

UCTIONb30BaTh TIpaduku (GYyHKOUN Ui HCCIEAOBAaHUS TMPOILIECCOB U
3aBUCUMOCTEH MPU PEHICHUH 3a/ad U3 JIPYTUX y4eOHBIX MPEIMETOB M pealbHOU
KU3HU, BBIpaAXXaTh (HOpPMyIaMH 3aBUCIMOCTH MEX/Ty BETHIHMHAMU;

Hauana maTeMaTH4ecKOro aHAJIu3a:

CBOOOJIHO OMEpUPOBATh MOHATUSAMU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 66CKOHEUHO yObIBaIOIIasi TeOMETpUUecKasi MPOTrPeCcCHsl, TMHEUHBIN U
HKCIIOHEHITMATIBLHBIN POCT, OpMya CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
0 KOHCTAHTE;

UCTIONB30BaTh TPOTPECCUU IS PEIICHUs peallbHbIX 3a/lad MPUKIATHOTO
XapaKkTepa;



CBOOO/IHO ONIEPUPOBATH MOHATUSMU: MTOCIIEOBATEILHOCTD, CIIOCOOBI 3aJaHUs
IIOCJIEI0BATEILHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEAOBATEIBLHOCTH,
IIOHMMaTh OCHOBBI 3apOXICHUS MAaTEMaTHYeCKOro aHajlIW3a Kak aHalIu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJHO OINEpPUPOBATH TOHATUSAMH: HENpPEpPbIBHbIE (PYHKUUU, TOUYKH
pa3psiBa rpaduka GyHKIHN, aCUMIITOTHI Ipaduka QyHKINH;

CBOOOJIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HENpEpbIBHAS Ha OTpPE3Ke,
IPUMEHATH CBOICTBA HETIPEPHIBHBIX (QYHKIUH /171 peLIeHUs 3a/1a4;

CBOOOJTHO OINEpPUPOBATH TMOHATHUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKUIMH, KacaTelnbHasd K rpaduKy (QpyHKINY;

BBIYUCIIATH IIPOU3BOJHBIE CyMMBI, IIPOU3BEICHHUsI, YACTHOIO U KOMIIO3ULIUU
IBYX (YHKIUI, 3HaTh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIINA;

UCIIOJb30BaTh I€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON s
peleHus 3anad.

MHokecTBa H JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  TMOHATHUSIMHU:  MHOXECTBO,  OINEpald  HaJ
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONMUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yYeOHbIX MPEAMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHM: OIpPEACIICHUE, TEOpEMa, ypaBHEHHUE-
CIIEJICTBHE, CBOMCTBO MaTeMaTHUYECKOI0 00BEKTa, 0Ka3aTeIbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy o6Oydenuss B11 Kkjacce oOydYaromuiicss MOJYYUT CIEAYIOIIHE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOIro
Kypca «AnreOpa 1 Hadyajla MaTEMaTUYECKOTO aHATU3a»:

Yuciia ¥ BIYMCICHUSA:

CBOOOJIHO ONEpUPOBaTh MOHATUSIMHU: HATypalbHOE U 1EJ0€ YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJbIX YUCEN, UCIOIb30BaTh NMPU3HAKU JEIUMOCTHU
uensix yucen, HOJl n HOK HaTypanbHBIX 4nceln [uisl peleHust 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO ONEpUpOBaTh MOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBaTh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHS;

CBOOOJTHO OINEpUPOBaTh MOHATUSMU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YHCa B alreOpanyeckod u
TPUTOHOMETPUUYECKOI (hopMe, BBHIMOIHATH apU(PMETHUECKHE OINEpalu ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOO/IHO OMEpUPOBATh MOHATUSMHU: HPPALMOHAIBHBIC, TOKa3aTelbHbIE U
jgorapu(MHUYECKHE HEPaBEHCTBA, HAXOAUTb MUX PEUIEHUS C  I[OMOIIBIO
PAaBHOCWJIBHBIX IIEPEXOMOB;

OCYUIECTBJISATH OTOOpP KOpPHEM TpH pElEHUH TPUTOHOMETPUUECKOTrO
YPaBHEHHUS;

CBOOOJHO OIEpUPOBAaTh MOHATUEM TPUTOHOMETPHUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAuMble (OpMYJbl Ui  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOIAUTh PEIICHUS
CUCTEMBI U COBOKYIMHOCTEN pallMOHAIBbHBIX, UPPALMOHAIBHBIX, TOKA3ATEIbHBIX U
Jgorapu(MUYECKUX YPaBHEHUI U HEPABEHCTB;

pemars palOHAJIBHEIE, UppalroOHaIbHBIE, IIOKa3aTeJIbHEIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIeprKaIlye MOYJIM U IapamMeTphl;

IPUMEHATH TpaduyecKue METOIbI JUIsl PelICHUs! YpaBHEHUM U HEPaBEHCTB, a
TAKK€ 3a/1a4 C apaMeTpaMus;

MOJIENIUPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTABIATH
BBIDAXXCHUS, YPAaBHEHMS, HEPABEHCTBA W HX CHCTEMBI IO YCIOBHIO 33/1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM allapaTta ajireopsl,
VMHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTAT.

DyHKUUM U rpaguKu:

CTpOUTh TpadUKUd KOMMO3UIMU (PYHKUUH C MOMOILBIO 3JIEMEHTApPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTH TeOMETpHUecKue o0pa3bl ypaBHEHHMM U  HEPaBEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOOJIHO  OIEpPUpPOBaTh MOHATUSAMU: TpaUKU  TPUTOHOMETPUUECKHUX
dyHKUMH;

OPUMEHATh (YHKUMU JJI MOJETUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4yecKoro ananamsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JIJISl UCCNEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJUTh HaOOJbIIEE U HAMMEHbBIIIEE 3HAUCHUsI (DYHKIIMU HEMPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOJHYIO JUIS HAXO0XKJICHHS HAWIy4dlIero peuieHus B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-d)KOHOMHYECKUX, 3aJadax, JJs
ONpPEJIENICHUs] CKOPOCTM W YCKOPEHHs MpoLecca, 3aJaHHOro (popmysiol wiu
rpadgukom;



CBOOOJIHO OMEpUPOBaTh TMOHATUSMHU: IEPBOOOpa3Has, OINpeaeIEHHbIN
UHTErpall, HaXOJWUTh NEepBOOOpa3HbIE 3JIEMEHTAapHbIX (YHKUMH UM BBIYUCIATH
uHTerpan no popmysne Herorona-JIeionuna;

HAXOJUTh TJIOLAAH MIIOCKUX QUTYP U OOBEMBI TEJ C TOMOUIBIO UHTErpasia;

MMETh NPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHUM HA IPUMEPE
cocTaBlieHUs TU(DPepeHIIMATbHBIX YPaBHEHU;

pemars NPUKIAIHBIE 3aa4d, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKOIO U
dbu3rUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanuepasjaeioB u
TEMIIPOrPaMMBbI

MHO0ecTBO J1eHCTBUTEIIbHBIX
qucesl. MHOrOWIEHBI.
PanmonanbHble ypaBHEHUS U
HEPABEHCTBA.
CucreMpUIMHENHBIXY paBHEHU I
®ynkuuu u rpaduku. CreneHHas
(GYHKIHSA C LIEbIM ITOKa3aTelleM
Apudpmernuecknilt KOpeHb N-oi
CTEIICHHU.
UppatmonansHbeleypaBHEHUS
[Toka3zarenbHasgQyHKIHS.
IToxa3zaTenbHbIEypaBHEHHUS
JlorapudpmuueckashyHKIus.
JlorapupmuueckueypaBHEeHU
TpuronomeTpuyeCKUEBbIPAKEHUS
Y YpaBHEHUS
ITocnenoBarenbHOCTH U
IIPOrpeECCUm
HenpepbiBHbIEDYHKINN.
[IpousBoanas

[ToBTOpenue, 0600IIEHNE,
CUCTEMaTH3aLsI3HAHUI

KoanuyecrBouacos
Bcero KonTposbHbIepadoThI

24 1
12 1
15 1
10 1
18 1
22 1
10 1
20 1

5 2

IIpakTH4eckuepadoTHI

DJIEeKTPOHHBIE

(uudposbie)
o0pa3oBaTe/bHbIEpPECYPChI



OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KIIACC

Ne
n/n

HaumeHoBaHnuepasaeioB u
TEeMIIPOrPaMMBbI

UccnenoBanue GhyHKIMIMA ¢
MMOMOUIBIO TTPOU3BOTHOM
[TepBooOpazHas 1 HHTETpa
I'padviku TPUrOHOMETPUUECKUX
dbyuknuii. TpuroHoMeTpuvecKre
HEpaBEHCTBA

HppaumnoHanbeHeIe,
MOKa3aTeJbHbIE U
norapuMuyecKre HepaBeHCTBA
KommiekcHsie uncna
HarypanbHble u 1ienble yncia
Cucremsl palliOHalIbHbIX,
UPPALMOHATIBHBIX
MOKa3aTeNbHbBIX U
Jorapu(pMUUECKUX ypaBHEHUI
3ana4yu ¢ mapameTpamMu

[ToBTOpenwue, 06061IeHNE,
cHUCTEeMaTH3alUA3HAaHU I

OBILEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

KonunyecrBoyacos
Bcero KonTpoibHbiepadoThI

22 1
12 1
14 1
24 1
10 1
10

12 1
16 1
16 2

136 10

IIpakTH4yeckuepadoTHI

JJIeKTPOHHBbIE

(uudposbie)
o0pa3oBaTebHbIEPECYPCHI






IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/ Temaypoxa
n
1 [[MHOxkecTBO, onepaiy Hajl MHOKECTBAMU U
HUX CBOMCTBA
2 HuarpammbiDiinepa-Benna
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
ammapara Jijisl pelieHus 3a1a4
PanmonansHele unciaa. OOBIKHOBEHHBIE U
4 JeCSITHYHBIE TPOOH, TPOLIEHTHI, 0ECKOHEUHBIE
MepHOANYECKHEe IpooH
Pannonansusie yncia. OOLIKHOBEHHEIE U
5 JECATUYHBIC IPOOH, TIPOLICHTHI, 0ECKOHEUHBIS
MePUOIUUECKHE TpooH
6 [Ipumenenue apobeii 1 TPOUEHTOB IS
penieHust MPUKIaIHBIX 337124
7 [Tpumenenue apobeii 1 IPOIEHTOB JUIS
pelieHust IPUKIAAHBIX 33124
8 JlericTBUTENBHBIC YKClIa. PalioHaIbHEIE U
UppalMoHaIbHbIC YK CIIa
9 Apudmernueckue onepamyu ¢
JIEHCTBUTEIBHLIMU YHCIaMHU
10 Moaynb JEMCTBUTENBHOTO YUCIIA U €T0

CBOMCTBA

11 [TpubnmkEHHBIE BBIYUCIICHUS, TIPaBUIIA

KoanuyecTBo4acos

Bcer
0

KonTposbHubiepato
TBI

DJIeKTpOHHbIenU(poBbIcOOpPa3oBaTE/ILHbIEpPe
CYpChI



12

13

14

15

16

17
18

19

20

21

22

23

OKpYTJICHUS, TPUKHUJIKA U OLIEHKA PE3YJIbTaTa
BBIYUCIIEHUN

OCHOBHBIE METO/IbI PELLIEHHSI LIeNbIX U IPOOHO-
palMOHAIBLHBIX YPAaBHEHUH U HEPABEHCTB

OCHOBHBIE METO/IbI PELLIEHUS 1IEJIbIX U APOOHO-
paloHaIbHBIX YPAaBHEHUM U HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHHS LIENbIX U TIPOOHO-
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

MHoro4ieHsl OT OAHON epeMeHHO. [lenenne
MHOTI'OYJIEHA HA MHOT'OYJIEH C OCTATKOM.
Teopemabesy

MHorouIeHs! ¢ 1eabIMA KO3PhUTTUSHTaAMH.
Teopema Buera
PemennecncreMIIMHEHHBIXY pAaBHEHUM
PemennecucteMiImHEeHHBIXYpaBHEHU I
Martpuna cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpULBl 2X2, €70
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYEHUS

Ornpenenurens MaTPUILI 2X2, €T0
TF€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

IIpuMmeHeHne onpeaenuTeNs sl pelieHNs
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenne npukianHbIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHENHBIX YPAaBHEHUN

Pemenue npukiaaHbIX 3a1a4 ¢ TOMOLIbIO
CHUCTEMBbI JINHEHHBIX YPaBHEHUI



24

25

26

27

28

29

30

31

32

33

34

35

Konrponsnas pabdora: "Pannonanbuble
p p

YPaBHEHUSI U HEPABEHCTBA.
CucreMbplUTHHEHHBIXYpaBHEHU "

OyHKIHSI, CIOCOOBI 3aJaHUS (PYHKITHH.
B3aumHo oOpaTHbIe QYHKITHH.
KommozunusipyHKmi

I'paduk pyHkmmm. DnemMeHTapHbBIC
npeoOpa3zoBanus rpaduKoB GyHKIIHHA
OO6uacTh ornpeiesieHns] © MHOYKECTBO 3HaYEHUN
¢ynkuuu. Hynu dynkuuu. IpomexyTku 3HaK
MMOCTOSTHCTBA

YéTHble 1 HeUETHBIE (PYHKITHH.
[Tepuoanueckue GpyHKIHM.

[TpoMey TKUMOHOTOHHOCTH()YHKITNN
MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonbiiee n HanMeHbIlIee 3HAYCHHE
(GYHKIMU Ha TPOMEKYTKE

Jlunelinas, kBaapaTHUHas U IPOOHO-IIMHEHHAS
byHKIIH

DneMeHTapHOE UCCIIeI0BaHUE U IIOCTPOCHHUE
rpauKoOB ATUX PYHKIIUN

DeMEeHTapHOe UCCIICIOBAaHUE U TTIOCTPOCHHE
rpaduKoB STHX (YHKIHN

Crenens ¢ 1enbIM MokasareneMm. buHom
Herorona

CreneHs ¢ eabIM MOKa3zaTeneM. buHom
HeroTona

CreneHHast GyHKIHUS C HATYpPaJIbHBIM U LIEIBIM



36

37

38

39

40

41

42

43

44

45

46

47

noka3areneM. E€cBoiicTBa u rpadux

Kontponbnas padota: "CreneHHas GyHKIIHS.

E€ croiicTBa u rpadgux"

Apudmernueckuil KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOMCTBA

ApubdmMeTnieckuii KOpeHb HaTypPalbHOM
CTEIIEHU U €r0 CBOMCTBA

[Ipeobpa3oBaHus YUCIOBBIX BBIPAKECHHUIA,
COJIep>KalINX CTENeHU U KOPHU

[TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
COZIEpIKAIMX CTENIEHN U KOPHHU

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepKaluX CTENEHU U KOPHU

HppannonansHele ypaBHeHHsA. OCHOBHbIE
METO/Ibl PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUN

Wppanmonansusie ypaBHeHUs. OCHOBHBIE
METOBbI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHUI

WppanmonansHele ypaBHeHN. OCHOBHbIE
METOBbI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHUI

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU
UPPaLMOHAIIBHBIX YpaBHEHUI
PaBHOCHUIIBHBIE TEpEXOBI B PELICHUH
UPPaLMOHAIIBHBIX YPaBHEHUN
PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU
UPPALMOHAIIBHBIX YPaBHEHUN
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49

50

51

52

53

54

55

56

57

58

59

60

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU
HMPPALMOHAIIBHBIX YPaBHEHUU

CaoiicTBa 1 rpaduK KOpHsI N-0i CTETICHU KaK
¢byHKIMK 0OpaTHOM CTENEHH C HATypalbHBIM
II0Ka3aTelneM

CaoiicTBa 1 rpaduK KOpHS N-0M CTENEHU KaKk
GbyHKIIMU 00paTHOM CTENEeH!U C HaTypaIbHbIM
[IOKa3aTeJeM

KonTponbhas pabora: "CsoiicTBa u rpaduk
KOpHSI N-0M CTENEHHU.
WppauumonansHpieypaBHeHUS "

CreneHs ¢ paliMoHaJIbHBIM [TOKA3aTENEM U €€
CBOMCTBA

Crenenb ¢ pallMOHAIBHBIM ITOKA3aTEIEM U €€
CBOMCTBA

Crenens ¢ pallnOHaNIBHBIM I1I0KA3aTEIEM U €€
CBOMCTBA

IToka3zarenbHas QyHKIMS, €€ CBOIICTBA U
rpaduk

Hcnons3oBanue rpaduka GyHKIUU AT
pelIeHus ypaBHEHU I

Hcnons3zoBanue rpaduka QyHKIUN 415
pELIECHHS YpaBHEHHI

IlokazarenbHble ypaBHEHUSI. OCHOBHBIE
METO/Ibl pEIICHUS [TOKA3aTEIbHbIX YPABHEHUM
[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE
METObI PEIICHUS TTOKA3aTeIbHBIX YPAaBHEHUN

[TokazatenbHble ypaBHeHHs. OCHOBHbBIE
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62
63
64
65
66

67

68

69

70

71

72

73

74

75

MCTOABI pCIICHUS MOKA3ATCIIbHBIX ypaBHeHI/Iﬁ

Kontponbnas padota: "[lokazaTenpHas
¢bynknus. [lokazarensHbie ypaBHEHUS"

Jlorapudmuucna. CoiicTBanorapudma
Jlorapudmuucna. CoiicTBanorapudma
Jlorapudmuncna. CoiictBanorapudma
JlecATUUHbIE U HaTypaJlbHbIEIOrapupMbl
JlecATUYHBIC U HATypaIbHBIEIOTapUPMBI
ITpeoOpa3oBaHuEeBBIpaKEHUIH,
COZePIKALTUXITIOTapHPMBI
[TpeobpazoBaHMEBBIPAKESHUH,

CoJIep KALMXII0Tapr(pMBbI
[IpeoOpazoBaHNEBbIPAKEHUA,
coJiepKaIuxaorapudmMpl
Jlorapudpmuueckas pyHkus, €€ CBOWCTBA U
rpaduk

Jlorapudpmuueckas pyHkIus, €€ CBONUCTBA U
rpaduk

Hcnonp3oBanue rpaduka GyHKIANA 115
pELIECHHS YpaBHEHHI

Hcnonb3oBanue rpaduka GyHKIMN 115
pelIeHus ypaBHEHU I

Jlorapudpmuueckue ypaBHeHusl. OCHOBHBIE
METObI pPeIIEHUs JIorapu(PMUIECKUX
YpPaBHEHHUU

Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC
METO/Ibl pelIeHUs Jorapu(PMUIecKux

N = R
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77

78

79

80

81

82

83

84

85

86
87
88
89

YpPaBHEHHUU

Jlorapudpmuueckue ypaBHeHusl. OCHOBHBIE
METObl PEIIEHUs JIorapu(PMUIECKUX
ypaBHEHUU

PaBHOCUIIBHBIE TEpEXObl B PEILICHUN
Jorapu(pMUUECKUX ypaBHEHUIN

PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUHN
JorapupMHUUECKUX ypaBHEHUN

Kontponbnas padota: "Jlorapudpmudeckas
¢bynkius. Jlorapudgmudeckre ypaBHeHus"

CuHyC, KOCHHYC, TAHT€HC U KOTaHI'€HC
YHUCJIOBOT'O apryMEHTa

CuHycC, KOCUHYC, TAHT€HC U KOTAaHI'€HC
YKCJIOBOTO apryMeHTa

ApKcuHyC, apKKOCHHYC U apKTaHT€HC
YHUCJIOBOI'O apryMEHTa

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOT'O apryMEHTa

Tpuronomerpuyeckas OKpyKHOCTb,
OTIpeJIeIeHue TPUTOHOMETPHUYECKUX (DYHKITHNA
YHCJIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,
OIpeJIeIeHue TPUTOHOMETPHUYECKUX (QYHKIIUN
YKCJIOBOTO apryMeHTa

OCHOBHBIETPUTOHOMETpUYECKHE(DOPMYIIBI
OCHOBHBICTPUTOHOMETPUIECKHE(HOPMYITBI
OCHOBHBIETPUTOHOMETpUYECKHE(DOPMYIIBI

OCHOBHBICTPUTOHOMETPUIECKHE(HOPMYITBI

R N
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91

92

93

94
95
96
97
98
99
100

101

102

103

104
105
106

[TpeoOpa3oBaHUETPUTOHOMETPHUECKUXBBIPAKE
HUU

[TpeobpazoBaHMETPUTOHOMETPUUECKUXBBIPAXKE
HUN

[TpeobpazoBaHMETPUTOHOMETPUUECKUXBBIPAXKE
HUU

[Tpeobpa3oBaHUETPUTOHOMETPHUSCKUXBBIPAKE
HUU

PemenneTpuroHoMeTpu4eCKUXypaBHEHNN
PemreHneTpuroHOMeTpUYECKUXypaBHEHU I
PemenneTpuroHoMeTpu4eCKNXypaBHEHNN
PemreHneTpuroHOMeTpUYECKUXy paBHEHU I
PemreHneTpUroHOMETPUYECKUXYPaBHEHU I
PemreHneTpuroHOMeTpUYECKUXy paBHEHU I
PemreHneTpUroHOMETPUYECKUXYPaBHEHU I

KonTponbhas pabora: "Tpuronomerpuueckue
BBIPAXEHUS] U TPUTOHOMETPUUYECKHE
ypaBHEHUA"

ITocnenoBarenbHOCTH, CIOCOOBI 331aHUS
nocienoBaTelbHOCTEN. MeTon
MaTeMaTUYECKOW WHTyKIIUH

MOHOTOHHBIC nu OFpaHI/I‘-IeHHBIC
nocjenoBaTeabHOCTH. McTopus aHanu3a
OECKOHEUYHO MAaJIbIX

Apudmerndeckasmporpeccus
['eomeTprueckasmporpeccus

BbeckoHeuyHOYObIBarOIAsATE€OMETPHYECKASTIPOTD

N R =

[EEN
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108

109

110

111

112

113

114
115
116
117
118

119

120

121

122

123

ceccuia

CyMMa GecKOHEUYHO yObIBaromen
TeOMETPHUUECKOM TPOTPECCUU

JIMHENHBIN U YKCIOHEHUUAIIbHBIA pOoCT. YHcIo
e. @opmyJia CIIOKHBIX MPOLIEHTOB

JIMHENHBIN U YKCIOHEHUMAIIBHBINA pOCT. Yuciio
e. @opmyJia CIIOKHBIX POLEHTOB

Hcnons3oBanne IIporpecCuu JJjisd peuiCHus
PCAIBbHBIX 3aJa4 IIPHUKIAAHOr0 XapaKTrepa

KonTponbrast pabora: "[locinenoBarensHOCTH U
nporpeccun’

HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

Touka pa3pbiBa. ACUMIOTOTHI IpauKoOB
byHKIMI

CpoiicTBa (QyHKIMI1 HETIPEPHIBHBIX HAa OTPE3KE
CaoiicTBa (GyHKIIMIA HETIPEPHIBHBIX HA OTPE3KE
MeTto MHTEpBaJIOB ISl pEIICHNs HEPABEHCTB
MeTo MHTEpPBAJIOB ISl PEIICHUS HEPABEHCTB
MeTto MHTEpBaJIOB ISl pEIICHNs HEPABEHCTB

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIIUH
JUIsl pelleHus 3a1a4

[IpuMeHeHne cBOMCTB HEMPEPHIBHBIX (DYHKITUH
JUTS peIIeHuUs 3aa4

[lepBast u BTOpast Npou3BOIHBIC PYHKIUU

Onpenenenue,
reOMeTPUYECKUNCMBICITTPOU3BOTHON

Omnpenenenue,

R
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125
126
127

128

129

130

131

132

133

134
135

136

(U3NUECKUNHCMBICIIIIPON3BOIHOM

VYpaBHeHHEe KacaTeNbHOU K TpapuKy QyHKIUU
VYpaBHeHHE KacaTeNbHOU K TpaQuKy QyHKIIMN
ITpon3BoiHBIEIEMEHTAPHBIX (PYHKIIHI
[Tpou3BoiHBICIIEMEHTAPHBIX (PYHKITHI

ITpon3BoiHas CyMMBl, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIIMHA

[Ipoun3BoHAs CyMMBI, MPOU3BEICHMUSI,
YaCTHOTO ¥ KOMIIO3UIINU (DYHKITHI

[Ipou3BogHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (yHKITHNA

Kontponbraspabora: "[IponsBoanas"

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHui: "YpaBHEHUS"

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHuit: "Oyukun"

HroroBasikoHTposbHAsIpaboTa
HToroBaskoHTpoIbHasspaboTa

[ToBTOpeHme, 0600mIEH e,
CUCTEMaTH3aIUA3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136

10



11 KIIACC

Ne KoimnuectBovyacos
Haraunsy DJleKTPOHHBbIeU(PPOBHICOOPA30Ba
n  Temaypoka Be Kontpoabsubie  IIpakruuyeckue
YeHusl TeJbHbIepPecypchl
/ ero  padoTbl padoThI
n

[Ipumenenne npou3BOHOM K
uccaea0BaHuio (PyHKIUN Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaeaoBaHuio (PyHKIUI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccae0BaHuIo PyHKIUN Ha 1
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[Ipumenenre npou3BOIHOM K
UCCleIOBaHUIO (PYHKIMH Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeneHnne npou3BOIHON K
UCCIIeI0BAaHHIO (PYHKIMIA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOHOM K
UCCleI0BaHuI0 (PYHKIINH Ha 1
MOHOTOHHOCTH M 9KCTPEMYMBI
Haxoxnenne HauOOJIBbIIIETO U
HAaUMEHBIIIETO 3HAYCHUS 1
HeTMpepHIBHOU (PYHKITUHU Ha
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11

12

13

14

15

OTpe3Ke

Haxoxxnenue HaubombIero u
HaUMEHBLIETO 3HaYEeHUs
HENpepbIBHON (YHKLINU HA
OTpe3Ke

Haxoxnenne HanOOJIBIIIETO U
HauMEHBIIETO 3HAYCHUS
HeTpepBIBHON (PYHKITUHU Ha
OTpe3Ke

Haxoxnenne HanOOJIBIIIETO U
HaVMEHBIIIETO 3HAYCHUS
HeTpephIBHON (PYHKITUHU Ha
OTpe3Ke

Haxoxnenue HauOOJIBIIETO U
HaMMEHBIIIETO 3HAUCHUS
HeTpepBIBHON (PYHKITMHU Ha
OTpe3Ke

HaxosxaeHnne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS
HEeTMpepHIBHOU (PYHKITMHU HA
OTpe3Ke

[IpuMeHeHne Mpou3BOIHON IS
HAaXO0/ICHUS HAWTYYIlIEero
pelIeHMs B IPUKIAJAHBIX 3a7a4ax
[Ipumenenne npou3BOIHOM IS
HAaXO0/ICHUS HAWITy4IlIEero

pEeIICHUS B MIPUKIIAJHBIX 3agadax

[Ipumenenne nporu3BOIHOM IS
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17
18
19

20

21

22

23

24

25

onpeJieJIeHUs] CKOPOCTH U
YCKOpEHHUs Ipoliecca, 3a1aHHOr0
dbopmynoit wiu rpagukom
[Ipumenenre npou3BOIHOM IS
OnpeJIeJIeHUsI CKOPOCTH U
YCKOpEHHUsI Ipoliecca, 3a1aHHOrO
dbopmyoi miu rpaduKkoM
KommnozunusadyHakmmit
Kommozunuspyakmmit
KommnozunusipyHkuumit

I'eomeTrpuueckue oOpassl
YpPaBHEHUI Ha KOOPJIMHATHOMN
IIJIOCKOCTH

I'eomeTrpuueckue o6passl
YPaBHEHU HA KOOPJIMHATHOMN
IIOCKOCTH

KonrponbHas pabora:
"HccnenoBanue QyHKIMMA ¢
MOMOIIIBIO TTPOU3BOAHON"

ITepBooOpasnas,
OCHOBHOECBONCTBOIIEPBOOOPA3HBI
X

ITepBooOpa3HbIe 2IEMEHTAPHBIX
¢bynkiuit. [IpaBuna HaxOXKACHUS
NEePBOOOPA3HBIX

[TepBooOpa3HbIe AIEMEHTAPHBIX

¢dbyukmii. [IpaBuna HaxoXKaEHUS
epBOOOPa3HBIX
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30

31

32

33

34

35

36

37

Wurerpai.
I'eomeTpryeckuiicMbICIMHTErpAJIA

Boruncnenue onpeneinéHHOro
uHTerpana no gpopmyne HeroToHa-
Jleitbuuna

Brrunciienue onpenenéHHOro
uHTerpana no popmyine Horotona-
Jleitbnuna

[IpumeneHnne uHTErpaia s
HaXO0XICHUS IJI0La/1eH TIOCKUX
duryp

IIpuMeHeHne nHTErpasa 1uIst
HaxXO0X/JIeHUs 00bEMOB
re€OMETPUUYECKUX TET
[Tpumepsipemienniinnddepennna
TBHBIXYpaBHEHUN
[Tpumepsipemenniinupdepenima
JTBHBIXYpaBHEHUN
MaremaTtrueckoe MOAEITUPOBAHNE
peaJIbHBIX MTPOLIECCOB C TOMOIIBIO
mudepeHInaTbHBIX YPaBHCHHM

Konrponbnas padora:
"[lepBooOpa3nast u uaTerpan”

Tpuronomerpuueckue GyHKINH,
UX CBOMCTBa U rpaduku

Tpuronomerpuyeckue QyHKIUH,
WX CBOMCTBA U Tpaduku

Tpuronomerpuueckue GyHKINH,
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44

45

46

47

UX CBOMCTBA U rpaduku

Tpuronomerpuyeckue GyHKIUH,
UX CBOMCTBA U rpapuku

Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U rpapuku

OT10op KopHei
TPUTOHOMETPUYECKUX YPAaBHEHUM
C MOMOIIBIO TPUTOHOMETPHYECKOI
OKPYKHOCTH

OT10op KopHei
TPUTOHOMETPUYECKHUX YpaBHEHUN
C TMIOMOIIBIO TPUTOHOMETPHYECKON
OKPY>KHOCTH

OT60p KOpHEH
TPUTOHOMETPUYECKHUX YpaBHEHUN
C TMOMOIIIbIO TPUTOHOMETPUUYECKON
OKPY>KHOCTH

OT60p KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUH
C MOMOIIIbIO TPUTOHOMETPUUYECKON
OKPY’>KHOCTH
PenreHneTpuroHOMETpUYECKUXHE
pPaBEHCTB

PeIHeHI/IeTpI/IFOHOMeTpI/I‘-ICCKI/IXHe
PaBCHCTB

PemenneTpuroHoMeTpu4eCKMXHE
paBEHCTB

PemenunerpuronoMeTpuuecKuxHe
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54
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59

60

paBEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPHYECKUX (YHKIIUH.
TpuronomeTprudecKueHEPaBEHCTB

n

a

OcHOBHBIE MCTOBI pCHICHUA
IMOKa3aTCJIbHBIX HEPABECHCTB

OcHoBHBIC MCTObI pCHICHUA
IMOKa3aTCJIbHBIX HCPABCHCTB

OcHOBHbBIC MCTObI pCHICHUSA
MOKa3aTCJIbHbIX HCPABCHCTB

OcHOBHEBIE MCTOABI pCHICHUA
IMOKa3aTCJIbHbIX HEPABCHCTB

OCHOBHBIE METOIBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

OcHOBHBIC MCTObI pCHICHUSA
JIOFapI/I(I)MI/I‘-IeCKI/IX HCPAaBCHCTB

OCHOBHBIE METOJIBI PEIICHUS
norapuMUUECKUX HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS
norapu(MUUECKUX HEPABCHCTB

OCHOBHBIE METOBI PEILECHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

OCHOBHEBIE MCTOABI pCHICHUA
HppaluOHAJIbHBIX HCPABCHCTB

OCHOBHBIE METOIbI PEILICHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

OCHOBHEBIE MCTObI pCHICHUSA
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71

72

HMPPALMOHAIIBHBIX HEPABEHCTB

I'padmyeckue MeToabl peieHus
UppaLMOHANILHBIX YpaBHEHUI

I'padmyeckue MeToabI perIeHUs
UPPAIMOHATILHBIX YPaBHECHUI

I'paduueckue MeTOIbI peLICHUs
IIOKA3aTEJIbHBIX YPABHEHUM

I'padmyeckue MeToabl peieHus
MOKa3aTeIbHbIX HEPABEHCTB

I'padmyeckue MeToabl perieHUs
Jorapu(pMUUECKUX ypaBHEHUN

I'padmyeckue MeTOABI perIeHHs
norapuMUUECKUX HEPABEHCTB

I'padmyeckue MeToAbl perieHus
norapuMUUECKUX HEPABEHCTB

I'paduueckue METOIBI pELICHHUS
MOKa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHUIN

I'paduueckue MeTOIbI peLICHUs
MIOKa3aTeNbHbIX U
J0rapu(PMUUECKUX YpaBHEHUN

I'paduueckue MeTO bl peLICHUs
IIOKAa3aTeNbHbIX U
JorapupMHUUECKUX HEPABEHCTB

I'paduueckue MeTO bl peLICHUs
MOKa3aTeIbHbIX U
Jorapu(pMHUUECKUX HEPABEHCTB

Kontponbnas pabora:



73

74

75

76

77

78

79

80

81

"HppannoHanbHele,
[I0Ka3aTeIbHbIE U
norapudmuyeckue HepaBeHcTBa"

KommnekcHble uncna.
AnreOpanueckas u
TpUrOHOMETpHUYecKast (popMBI
3aIMCH KOMIUIEKCHOTO YHCIIa

KommiekcHble unca.
AnreOpanueckas u
TpUTOHOMETpHYecKast pOpMbI
3aIMCH KOMIUIEKCHOTO YHCIIa

ApudmeTnueckue oneparuu c
KOMIUIEKCHBIMU YHCIIaMHU

ApudmeTrueckue oneparuu c
KOMIIJIEKCHBIMHU YU CJIaMU

N300paskeHre KOMIUIEKCHBIX
4yyUCell Ha KOOPAVMHATHOU
IJIOCKOCTH

N300pakeHre KOMIUIEKCHBIX
4ucell Ha KOOPIUHATHOU
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTETIEHH U3 KOMIIJIEKCHOTO YUCIIa
®opmyna Myaspa. Kopau n-oit
CTEIIEHU U3 KOMIUIEKCHOT'O YHCIIa
IIpuMeHeHre KOMIUIEKCHBIX
qHceN Ui pelieHns: PU3NIECKUX
Y TEOMETPUYECKHX 3a]1a4
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KonrponsHaspaboTa:
"KommiekcHpleuncaa"

HatypanbHble 1 neasleunciia
Harypanbnble u nensleyucna

[IpumeHeHne MpU3HAKOB
JEJIMMOCTH LIEJIBIX YNCEI

[IpuMeHeHne MpU3HAKOB
JEJIMMOCTH LIEJIbIX YNCE

[IpuMeHeHne NpU3HAKOB
neauMoctH 1enbix yucen: HOJ u
HOK

[Ipumenenne npu3HaKoB
JenuMocTH nenbiX uncel: HOJ u
HOK

[IpumeHeHne MpU3HAKOB
JEJIMMOCTH LIEJIBIX YUCEN: OCTAaTKH
10 MOJTYJIIO

[IpumeHeHne npu3HAKOB
JEJIMMOCTH LIEJIBIX YUCEN: OCTATKH
10 MOAYJIIO

[IpuMeHeHne Npu3HAKOB
JEJIIAMOCTH LIEJIBIX YUCEI:
anroput™ EBKIMaa 11 pereHus
3a/1a4 B LIEJIBIX YNCIIAX
Kontponbnas pabdota: "Teopust
HenbIx yucen"

Cucrema 1 COBOKYITHOCTh
ypaBHeHUU. PaBHOCHIIBHEIE
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10

10

10

CHUCTEMBI U CUCTCMBI-CIICACTBHUA

Cucrema ¥ COBOKYITHOCTh
ypaBHeHU. PaBHOCHIIbHBIE
CUCTEMBbI U CUCTEMbI-CIIEACTBUS

OCHOBHBIE METOIbI PEILICHUS
CUCTEM U COBOKYITHOCTEU
palMOHAIbHBIX YPABHECHUM

OCHOBHBIE METO/bI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
VMPPALMOHAIIBHBIX YPaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
IIOKa3aTENIbHBIX YPABHEHUM

OCHOBHEBIE MCTOJbI PCHICHUA
CUCTEM U COBOKyTIHOCTGﬁ
IIOKa3aTCIIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIE METOJIBI PEIICHUS
CUCTEM U COBOKYITHOCTEMH
Jorapu(MUUECKUX ypaBHEHUIN

OCHOBHEBIE MCTObI pCHICHUA
CHUCTEM M COBOKYITHOCTEH
Jorapu(pMUUECKUX ypaBHEHUIN

[IpuMeHeHne CHCTEM K PEIECHUI0
MaTeMaTHYECKUX 3a4a4 U 3a/1a4
U3 pa3IMyHbIX o0nacTel HayKu U
pEaJIbHOM JKU3HH, HHTEPIIPETALNS
IIOJIy4YEHHBIX PE3yJIbTaTOB

[IpuMeHeHne CHCTEM K PEIIECHUI0
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10

10

10

10

10

10

11

11

MaTeMaTHUYECKHX 3a7a4 U 3a7a4
U3 pa3IMuHBIX o0nacTell HayKu U
peasIbHOM JKU3HU, UHTEPIIPETALINS
MOJTy4YEHHBIX PE3YyJIbTaTOB

IIpumeHeHne HEPaBEHCTB K
PELIEHNI0 MaTEMaTUYECKUX 3a]1a4
W 3371249 U3 pa3IMdHbIX 00JacTei
HayKH U pealbHOU KU3HH,
MHTEPIIPETALMS TOJTyYEHHbIX
pe3yJIbTaToOB

KonTponbras pabota: "Cucrembl
paMoHaIBHBIX, UPPALMOHATHHBIX
MOKa3aTeIbHBIX U
Jorapu(pMUUecKuX ypaBHEeHUI"

PanmonaneHbpleypaBHEHMS C
napameTpamMu
PanmonanbHbIeHEpaBEHCTBA C
napaMeTpamMu
PanmonansHbpiecuCTEMBI €
napameTpamMu
HppanmonanbHele ypaBHEHUS,
HEpaBEHCTBa C NapaMeTpamMu
HppannoHaabHbIECUCTEMBI C
napameTpamMu
ITokazaTenbHble ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpaMu
IToka3aTenbHBIECUCTEMBI C
napameTpamMu
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Jlorapudmuueckue ypaBHeHUs,
HEPaBEHCTBA C TapaMeTpaMHu

JlorapudmuueckuecucTeMsl ¢
napameTpamu

TpuronomerpuuecKkueypaBHEHUS
C ImapaMeTpaMu

TpuroHomeTpu4ecKueHEPaBEHCTB
a c mapaMeTpamu

TpUroHOMETPUYECKUECUCTEMBI C
napameTpamu

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJeIei
pEabHBIX CUTYALIUN C TTOMOIIBIO
ypaBHEHHI ¢ TapaMeTpamMu

[Toctpoenue u uccnegoBaHue
MaTeMaTHYECKUX MOJeIei
peaTbHBIX CUTYyAIUi C TTIOMOIIBIO
CUCTEM YpaBHEHUU C
napameTpamMu

[ToctpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJeIeH
peaTbHBIX CUTYyaITUi C TTOMOIIBIO
CUCTEM YpaBHEHUU C
napameTpamMu

KonTponbnas padora: "3anauu c
napameTrpamu"

[ToBTOpenue, 06001IEHNE,
CHCTEeMaTH3aIUs 3HAHHIA:
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"VpaBHeHus"

[ToBTOpeHue, 0600IIEeH e,
CUCTEMATH3AIIMs 3HAHUMN:
"VYpaBHeHus"

[ToBTOpenue, o6o0IEeHNE,
cUCTeMaTU3alus 3HAHUI:
"YpaBHeHus.
CucreMblypaBHEHUI"

[ToBTOpenue, o6o0IIEeHNE,
CHCTEMAaTH3aIns 3HAaHUH:
"HepaBencrna"

[ToBTOpenue, o6o0IIEHNE,
CHCTEMAaTH3aINs 3HAaHUH:
"Hepasencrna"

[ToBTOpenue, 06001IEHNE,
CHUCTEMATH3AIMs 3HAHHN:
"HepaBencTsa"

[ToBTOpeHme, 0600mIEH e,
CUCTEMATH3AIIMs 3HAHUMN:

"[IponsBonHas u €€ npuMeHeHue'

[ToBTOpenue, o6o0IIEeHNE,
cUCTeEMaTu3allis 3HaHWH:

"[Ipon3BoaHas u €€ mpuMeHeHue'

[ToBTOpeHme, 06001EeHNE,
cucTeMaTu3alus 3HaHHUH:

n

"IIpousBoHas 1 €€ NIPUMEHEHUE

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3HaHHUH:
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OBIIEE KOJIMYECTBO YACOB I10

"NHTerpan u ero npuMeHeHue"

[ToBTOpeHue, 0600IIEeH e,
cHCTEMAaTH3alHs 3HAHMI:
"OyHkuun"

[ToBTOpenue, o6o0IEeHNE,
CHCTEeMaTH3aIlis 3HAHHI:
"®yHkuun"

[ToBTOpeHue, 06001IEeHNE,
CHCTEMaTH3aIlis 3HAHHI:
"Oyukun"

I/ITOFOBaHKOHTpOJ'H:Ha}Ipa6OTa

HroroBasikoHTponbHasgspaboTa

[ToBTOpenue, o6o0IIEHNE,
cUCTEMaTHU3aINI3HAaHUHA

ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

Marematuka: airedpa 1 Hadajia MaTeMaTUYECKOTO aHalnu3a, reoMeTpus. Anredopa
¥ Hadaja MaTemaTtndeckoro aHanmsa, 10 kimacc/Koasarun FO.M., TkaueBa M.B.,
®&noposa H.E. u apyrue, Akimonepnoe obmiectBo " 3narenscTBo

"IIpocsemienue"

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

MatemaTuka: anrebpa U Hayalla MAaTEeMaTUYECKOT0 aHalu3a, reoMeTpusi. Anredpa
M Hadajia MaTemaTtudeckoro ananusa, 10 ximace/ Komarun FO.M, Tkauésa M.U,
dEnoposa H.E, u npyrue, AknimonepHoe oomectro "M3aaTeancTBo

"IIpocsemenne"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

SI-xmacc, ustest.






