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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIbHYIO 0a3y yis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KOoTopas (OpMYIUpYeT CBOHU
JOCTHXKEHUSI B MaTEMaTHYEeCKO# opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX VISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIHUSIMU aireOpbl M MaTEMaTHUYECKOTO aHalih3a pa3BUBACT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIACHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KPEATUBHOE U KPUTUUECKOE MBIIICHUE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHajau3a» OOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIpPETAllUh  TOJYYECHHBIX  PEHICHUM, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4epe3 crenuduxy ydeOHOM
JEATEIIbHOCTH, TpeOyromed MNpoAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTHYECKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJICJIECHBI CIEAYIOLUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BhIUUCIEHUD», « DyHKIIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana



MaTeMaTU4YeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZIePKATEIIPHO-METOIMUECKUE JIMHUA W3Y4alOTCd Ha TMPOTSDKCHWHM JIBYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra U MOCTEINCHHO HACHIIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAWHSET B cebe
collepKaHNEe HECKOJIbKUX MAaTeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEeMaTHYECKYyI0 MOJETb pealbHOMI
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIEOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSATEIBHO CPOPMYIUPOBAHHON MaTEeMaTHUECKOM 3a/lauu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMINX B CEOsl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHWCIa, YMEHWE JenaTh NPUKUAKY, BBIMOJIHATH MPHOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YalOIMMMCS MHOXECTBA HATYpPaIbHBIX, [EJBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIecKue 3aJaud W ONepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, 0ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapss mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpyeTCs TIPEICTABIICHUE O SAMHCTBE MaTEMaTHKH KaK HayKH W €€ pOJIh B
MOCTPOEHUU MOJIENIEH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pasnene I[lporpamMmbl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYaromIuecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYECKUX YpPAaBHCHHMM, HEPABEHCTB M CHCTEM, a TakKXke 3ajad,
coJepKaiux mapaMeTphl. [lojydeHHBIE yYMEHHS IIMPOKO HCIIOIB3YIOTCS TIPH



WCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a/1a4d M 3a7a49 Ha HAXOXKJCHUE HAMOOBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATh ~ pacdy€Thl 1Mo  ¢opMysnaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKECHUH, a TAKXKE BBIPAXKCHUM,
COJIEpKaIMX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOIWUT  JaJbHEWIEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0ydYaroImMXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemnaracT 3(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbBIX 33J1a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

ConepxatenbHo-MeToanueckass JuHug «DyHkuuu u rpaduku» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUU NIl pelieHus 3ajady U3 APYruxX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
W HaBBIKOB, IMO3BOJISIIONIMX BbIpaXXaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOU, rpaduueckoid u cioBecHOl. Ero u3yuenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHasg nuHUs «Havama mMareMaTM4yeckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/aad,
JIOCTYIHBIX OOYYalOMIMMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uky  CIOXHBIX (YHKIMHA, OMPEAENsATh HX HAWOOJbIINE W HAUMEHBIIUE
3HAUCHUSA, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH H
YCKOpeHHsl TipolieccoB. JlaHHas coaepkareibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAUTh HAWIYYIIEe pEUIeHWe B TMPUKIAAHBIX, B TOM YHCIE
COI[MATIbHO-?)KOHOMUYECKUX, 3a/jauaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CIoCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIILJIEHUS, (POPMUPOBAHUIO YMEHUN paclio3HaBaTh MPOSBICHUS
3aKOHOB MaT€MaTHKU B HAayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopnepxaTeapHO-MeToANYecKast JIMHUS «MHOXeCTBa M JIOTHKa» BKJIIOYAET B
ceOs PJEMEHTBHl TEOPUHM MHOXECTB M MaTeMaTHYeCKOM JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC TMPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIBHOM MaTEeMAaTHKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3eibl
MaTeMaTUKH M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaTroMy BakHO jJaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BaTh €0 JJIs BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUN U CJIEJAOBAHHE OMNPENCTEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4aromuxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHHSI Ha OCHOBE JIOTHUECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hauyajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIECIHPOBAHUS, KOTOpPbIE MPU3BaHbI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH peabHBIX
CUTyalluid, HWCCIEIOBaHMUS JTHUX MOJIeJIed ¢ MOMONIBI0 amnmapara aiareOpbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUS BIUIETEHBI B KAKIIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HMCIOJIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa 1 Havasa
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IMPOIICHTHI,
OeckoHeuHble TMepuoandeckue Apoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omneparud € JICUCTBUTEIbHBIMM  4yHCIaMU.  Momayib
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKPYTJICHUS, IPUKHUJKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenb ¢ 1enbIM mnokaszaresieM. buHom Hprotona. Hcnosib3oBanue
MOAXOSIIEH (GOPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JJIs PEIICHUS TPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [lecaTuunble W HaTypaibHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCHHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBbIE TIpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHUS M YpaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pEIIICHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUUN U
HEPaBEHCTB. MHOrO4YJIECHbl OT OJHOW MNEpeMEHHOM. JleneHue MHOrodjieHa Ha
MHOroOWwiIeH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  UEJIBIMU
ko3 dunmnentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
VPpalHOHAIBHBIX YPABHEHUMN.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METOJbI PEILICHHS IOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeobpazoBaHne BRIPAKEHUH, COJIEPKAITUX JIOTaPUDMBI.

Jlorapudmuueckue YpaBHEHHS. OCHOBHBIE METOIbI pelIeHus
Jorapu(pMUYECKIX ypaBHEHUH.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TpUroHoMEeTpUYECKUX YPaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MATpUlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENETUTENs sl pelIeHuUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWM. PelleHne nNpuKIagHbIX 3a4ad C IMOMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MTOMOIIBIO MaTPHI] U ONPEIEITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEpaBEHCTB. lIprmMeHeHHEe ypaBHEHMN M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTeli HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

®yHkus, crnocoObl 3amaHus (QyHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Komno3zummss @yukmuii. I'papuk  (yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIHIA.

OO6nacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHBIe QpyHKIMU. [lepuonnyeckue
¢ynkuud. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKITUU Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast (pyHKLHS C HATYpaJbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOU
CTENIEHU C HaTypaJbHBIM [MOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCHMOCTM B pEaJbHBIX MpOLEccCaX U SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WUHIYKIWU. MoOHOTOHHBIE u OTrpaHUYECHHbIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoneuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMEeTpUYECKON
IIPOIrpeCcCUr. JINHENHBIN U SKCIIOHEHIMAIBHBINA pOCT. Uucno e. @opMya CII0KHbBIX



npouleHTOB. Mcnosb30BaHWEe TIPOrpeccHy U PELICHUS peajbHbIX — 3a1ad
IIPUKJIATHOTO XapaKTepa.

HenpeproiBHble ¢GyHKIMM W UX CcBoMcTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENMPEPBIBHBIX
byHKIU 1715 penieHus 3a1a4.

[lepBas u Bropast npousBoaHble QyHKIMK. OnpeneneHue, reOMeTpUIECKU 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHokecTBa M JIOTHKA

MHoxecTBO, oOlepaluyu HaJ MHOXKECTBAMU M MX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IIpumeHeHuME TEOPETHKO-MHOYKECTBEHHOIO —ammapara  JUis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTAa, CIEICTBHE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u uenbie yncia. [IpumeHenue nprusHaKkoB AEIUMOCTH IIEJIBIX
yuces, HauOosbuii oOmuit nenurens (nanee — HOJ[) u HaumeHsblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is pemeHus
3a/1a4 B LEJBIX YHCIIAX.

Kommnekcuble uucia. Anredpandeckas W TpUTOHOMETpUYeckas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu C KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEI I pelieHus (PU3MUECKUX U Te€OMETPUUECKHX 3ajau.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWH W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTeNbHbIX U  JIOTapu(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PELICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBbHBIX,
UPpALMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaAMETPaMHU.

[IpumMeHeHnEe  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eoMmerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPAPHUKH.

['padmyeckue MeTOABl pelleHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/IbI PELICHU 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3a7ad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxokneHue  HamOonblIero M HAUMMEHbBLIETO0  3HAauY€HUM
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElICHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HhOPMYJIOH 1K TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBoOOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHrne uMHTErpaja s HAXOXKICHHS IUIOWAAEeH IUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOLETyp TPaKTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTUX HayKaxX, TEXHOJOTHUAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUHM HAyKh U JEATEIbHOCThIO YUYE€HOrO0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHM, pacCyXICHUI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, peryispHas (u3NYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepam  TpoPECCHOHANBHON  NESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD



Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caM000pa30BaHUI0O Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTHYECKON HANPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHHWE BIMSHHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIMATBHOM
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKTepa dKOJOTUYECKUX MPOOIIeM, OpUEeHTAIUS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpYXalomel cpefpl, IUIAHUPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJICJICTBUM VIS OKPYKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS IUBUJIW3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOW KYJIbTypOHM Kak CpEACTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh NPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornueckue aAecTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECCTBCHHBIE MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccu(uKaiuy,
OCHOBaHMsI 1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUH JJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apIryMEHTAIIUIO, TPUBOUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;



BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKHI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEAOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OO0OOIIEHHS W BBIBOJABI MO pe3yibTaTaM
OpOBEAEHHOIO  HAONIONECHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, A TAKKE BBIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBIIATH Je(UIMTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOpPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSTEIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSMU U
HeNsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdyMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



NPEACTABIIATh PE3YJIBTATHl PELICHUS 3a/1ayd, SKCIIEPUMEHTA, HCCIEA0BaHUs,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelCTBHUS

Camoopranusanus:

COCTABJISITH ILJIaH, AJITCOPUTM PEIICHUs 3a/1a4d, BEIOUpPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BIAJCTh  HABBIKAMHM  MO3HABATENbHONM  pedJeKcud KaKk  OCO3HAHUs
COBEPIIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI TpoIlecca M pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a7a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEHICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpenessTh
BUJIbI pabOT, JIOrOBAapWBAThCS, OOCYX IaTh TMPOIECC W Ppe3yidbTaT paboTHl,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIeHAMH KOMAaHbI, OIICHUBATH
KaueCTBO CBOEr0 BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHNE
MpeAMETHbIE Pe3ybTaThl MO OTJEIbHBIM TeMaM paboued MporpaMmbl Y4EOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yucaa v BBIYUCTCHUSA:



cBOOOJHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPANMOHATBHOE YHCIO, MHOXECTBA
palMOHANBHBIX U ICUCTBUTENIBHBIX YHUCEIl, MOYJIb JEHCTBUTEIBLHOIO YUCIIA,;

OPUMEHATHh JpOOM W MPOLEHTHl IS PELICHUS MPUKIAJHBIX 3a7ad U3
Pa3JINYHBIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HU;

IPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY H
OLICHKY pe3yJbTaTa BBIYUCIICHUN;

CBOOO/IHO ONEpPUPOBATH TOHATHUEM: CTENEHb C IEJIbIM [OKAa3aTeseM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETHUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

cBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PAllMOHAIBHBIM MOKa3aTelIeM;

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

CBOOOJHO ONEPHUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC W apKTAHI'€HC YUCIOBOIO
apryMeHTA.

YpaBHeHHS U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NTPUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOYJIEH ¢ IedbIMH Ko3(p(dULIUMEeHTaMH, KOPHM MHOrOYJIeHa, HPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pELIEHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
UCITIOJI30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 Ui BBIYMCIIEHHS €ro 3Ha4eHus,
MPUMEHSTh ONPEACIIUTENIN I PELIEHUs CUCTEMBbl JIMHEHWHBIX YpPAaBHEHH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKCHUN;



BBITMOJHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNIeM;

UCIIOJIb30BaTh CBOICTBa norapupMoB IS npeodpazoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUH;

CBOOOJHO ONEPHUPOBATh MOHATHIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJIbHbIE U
JorapuMHuyuecKre ypaBHEHHUs, HAXOAUTh UX PEUICHHS C ITOMOIIBIO PABHOCHIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHE;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbI JUIsl TPe0Opa30BaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh HEOOXOAuMble (GOpPMYNbl Uil  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIEJIMPOBATh pEallbHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKEHHS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BaHUEM alllapaTa ajreophl.

DOyHkuuu U rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO O0OpaTHble (QYHKIUU, KoMMO3UIUs GyHKUUNA, Tpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: OOJACTh OMPEAEIEHUS U MHOXKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJIHO OINEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoanyeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbl U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee M HauUMEHblLIee 3HaueHHe (QYHKIMU Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
LENbIM [OKa3zaTeiaeM, rpapuK CTENEHHOW (PYHKIMHM C HATypaJlbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM MOKa3aTeJIeM;

ONEepUpOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTHUyHas M JPOOHO-ITUHEIHas
(GYHKIUH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

cBOOOJIHO OMNEpHUpPOBaTh MOHATHSMH: IOKa3aTeabHas M JorapupMuyeckas
GbyHKUMH, UX CBOMCTBa M rpaduKH, MCMIOJIB30BATh MX TpapuKH [Jsl pPELICHUs
YPaBHEHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUUN JUid  HCCIEAOBaHHS TPOILECCOB U
3aBUCUMOCTEN MpH PEIIeHUH 3aJay U3 APYrHuX y4eOHBIX MPEIMETOB M pealbHOU
YKU3HH, BbIpAXXKaTh (POPMYJIaMH 3aBUCUMOCTU MEXKy BEIMUMHAMU;



Hauyaja maTeMaTHUYeCKOIo aHAJIM3a:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apuPMeTHUecKass W TeOMEeTpUYeCKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIas reoMeTpruueckas Iporpeccusi, THHEHHBIA 1
AKCTIOHEHITUAJILHBIA POCT, (hOpMyJia CIIOKHBIX ITPOIICHTOB, UMETh IPEJACTaBICHUE
0 KOHCTaHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3aJa4 MPUKIATHOTO
XapakTepa;

CBOOOJIHO OIEpHUPOBATH MOHITUSMHU: TTOCIIEI0BATEIILHOCTh, CITIOCOOBI 3aJaHuUs
MOCJICIOBATEILHOCTEH, MOHOTOHHBIE W OTPAaHWMYEHHBIC IIOCIEI0BATEIBHOCTH,
IIOHMMAaTh OCHOBBI 3apOXKJICHUS MATEMaTHYECKOrO aHadu3a KakK aHaiu3a
OECKOHEUHO MAaJIbIX;

CBOOOJIHO OIEpUPOBATH TMOHATHUSMH: HEMPEPhIBHbIC (YHKIIUH, TOYKHU
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJIHO OIEpUPOBATh MOHATHEM: (QYHKILMS, HEMpephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsi pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCJISITH TIPOM3BOJHBIC CYMMBbI, MPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
IBYX (YHKIIMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIIHH;

UCIIOJIB30BaTh T€OMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOIHON Jis
pelieHus 3aa4.

MHo:KecTBa U JIOTHKA:

CBOOOJHO  OIEpUpPOBATh  IOHATHUSIMHU: MHOXKECTBO, OICpalldd  Haj
MHOKECTBAMU;

HCIMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart JJisl ONUCAHUS peaTbHbIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX y4eOHBIX IIPEAMETOB;

CBOOOJIHO OIIEPHUPOBATh IOHATHSAMHU: OIpEIeeHUe, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0OBEKTA, T0KA3aTeIbCTBO, PABHOCUJILHBIE
YpaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydarOIIMICAd TOJYYUT CIECAYIOIIHNE
MpeAMETHBIE PE3yIbTaThl MO OTJEIbHBIM TeMaM paboueld MporpaMMmbl YIeOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

YucJia 1 BBIYUCJIEHUS:

CBOOOJIHO OMNEPUPOBATh TMOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATypaJbHbIX U LIEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEITUMOCTHU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJIsl pelieHus 3a7a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJIHO OINEpPUPOBATh TMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBATh
HaTypaJbHBIE YHUCJIa B PA3TMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;



CBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTeJIbHbIE U
jJorapu(pMUUECKUE HEpPAaBEHCTBA, HAXOAUTb HUX PELIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOOB;

OCYILECTBIATh OTOOp KOpHEW IMIpU pEHIEHWH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OIEpUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI M CUCTEMBI-CIIECTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, [IOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pewiarsb palMOHAJIBHEIE, UppalOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U ITapaMeTPh;

OPUMEHATH TpaduyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHMS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCMIOJIB30BAHMEM alapara anreopsl,
WHTEPHPETUPOBATH NOJYYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUH C MOMOILIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU IBYX ()YHKIIMIA;

CTPOUTh TEOMETPUYECKHE O00pa3bl ypaBHEHUW U  HEPABEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPHUUECKHX
yHKUMH;

OpUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsSl UCCIIEOBaHMsI (DYHKIIMM Ha MOHOTOHHOCTb
Y DKCTPEMYMBI;



HaXOJUTh HAOOJbIIEe U HAMMEHBITIEE 3HAYCHHS (DYHKITMN HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, i
OTIpPE/IENICHUS] CKOPOCTH U YCKOPEHHUs Mpolecca, 3aJaHHOTO (OopMyTIol WU
rpaduxom;

CBOOOJTHO ~ ONEpUPOBATH MOHATHSAMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOAMTh IJIOMIAAN TUIOCKUX (GUTYP U OOBEMBI TEJI C MOMOIIBIO0 HHTETPAa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
cocTaByieHUs U PepeHITMATbHBIX YPaBHEHUN;

pelaTe NpUKIAJHbIE 3aa4d, B TOM YHCIIE COLUAIBHO-3KOHOMUYECKOIO U
(bu3MYEeCcKOro xapakrepa, CpeJICTBaMU MATEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontpoabneie | Ipaxrireckue o0pa3oBaTe/IbHbIE
padoTbI padoTbI pecypenI
MHOX€ECTBO IEUCTBUTENIBHBIX YHUCEIL.
1 MHorounensl. PanyoHansHbIe ypaBHEHHUS U 24 1
HepaBeHCTBa. CUCTEMBI TMHEHHBIX
YpaBHEHUU
5 Oynkuuu U rpapuku. CreneHHas QyHKIUS C 12 1
LeJIBIM [TOKa3aTeseM
3 Apudmerndeckuit KOpeHb N-0if CTENEeHH. 15 1
HppanuoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. [lokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTpruyeckue BeIpaXXKeHUS U 29 1
ypaBHEHUS
7 [locnenoBarenbHOCTH U IPOTPECCUU 10
8 HenpepsiBuble pynkuuu. [IponzBoanas 20
9 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmbl Bcero Kontpoasusie | lpakriieckue o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 HccnenoBanue GpyHKIHIA ¢ TOMOIIBIO 29 1
IPOM3BOTHOM
2 [TepBoOOpa3Hast U HHTETpAI 12 1
3 I'paduku TpuroHOMETpUUECKUX (PYHKIIHI. 14 1
Tpuronomerpuveckne HepaBEHCTBA
4 WppanuonanbHeie, MOKa3aTebHBIC U 24 1
norapuMuUecKre HEpaBeHCTBA
5 KomMriekcHbie yrcia 10
6 Harypanbnbie u 1iesbie yucia 10
CucreMbl paliioHATBHBIX, HPPAMOHATEHBIX
7 MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 16 9
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoarmpie  Ipaxruteckue u3ydyeHusi = oOpasoBaTesIbHbIEC
padoThI padoThI pecypest
1 MHo3x€ecTBO, Onepaliy HaJl MHOKECTBaMU 1
U UX CBOICTBa
2 Huarpammesl Ditniepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT O 1
anmnapara JJis peleHus 3aaad
Panmonanbubie yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
6 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue apoGeit U NPOLIEHTOB I 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 [elictBuTenbHble yncia. PanmonansHbie U 1
UppaluoHaIbHbIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JNENCTBUTENbHBIMH YHCIIaMU
10 Moaynbs IeMCTBUTEIHLHOTO YHCTIA U €TO 1




CBOMCTBA

11

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

12

OcCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPABEHCTB

15

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

16

MHorousIeHbI ¢ eabIMA KOI(PPUITUEHTAMH.
Teopema Buera

17

Pemrenne cucreM TMHENHBIX YpaBHEHUI

18

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurtenb MaTPULBI 2X2, €10
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

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




21

[Ipumenenue onpeaenuTens A perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

22

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

23

Pemmennie nmpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KoHntpoinbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JUHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumuo obparnbie pynakin. Kommosumus

byHKIII

26

['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpa3zoBanus rpadukoB QyHKIUN

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK TOCTOSTHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoanueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

29

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JpOOHO-
AvHeNHas QyHKIH

31

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITHX PYHKLIUH




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 .
MoCTpoeHue rpauKoB ATUX PYHKITUN

33 Crenens c 1eJIbIM TTOKa3areneM. bunom
Hprotona

34 CreneHb C 1eIbIM NoKaszaTesneM. buaom
Hprotona
CrenenHast GyHKIUS C HATYpAIbHBIM U

35 LeJIbIM ImoKasareiieM. E€ cBolicTBa U
rpaduk

36 Kontponbnas pabota: "Crenennas
¢bynkuus. E€ cBoiicta u rpaduk"

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

38 Apudmerndeckuil KOpeHb HaTypaTbHON
CTEIEHU U €r0 CBOMCTBA

39 [TpeobpazoBaHust YHCIOBBIX BBIPAXKEHUH,
COJIEpXAIINX CTETIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

41 [IpeobpazoBaHus YMCIOBBIX BBIPAKECHUH,
COJIEpXKAIINX CTETICHH U KOPHU
Uppanunonansueie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIICHHS UPPAITMOHATBHBIX
ypaBHEHUU
Uppanuronansueie ypaBHeHHs. OCHOBHBIE

43 METO/IbI PEIICHHUS UPPAITUOHATEHBIX

YpaBHEHUU




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHU M

45 PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUH
UpPpALMOHATILHBIX YPABHEHHIM

46 PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHIA

47 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
UPPALMOHATIBHBIX YPaBHEHHIA

48 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUT
UPPALMOHATILHBIX YPaBHEHHIA
CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK (YHKIIMH OOpaTHOU CTETICHH C
HATypaJIbHBIM ITOKa3aTelIeM
CaolicTBa U rpauK KOpHsI N-Oi CTENEHU

50 Kak (PyHKIIMH OOpaTHOU CTEINEHHU C
HATypaJIbHBIM ITOKA3aTelIeM
KonTponsHas pabora: "CBoiicTBa u rpaduk

ol KOpHs N-o¥ crenenu. MppannoHansHbie
ypaBHeHHUA"

59 CreneHp ¢ palOHATBHBIM TIOKa3aTeIeM U
€€ CBOICTBA

53 CreneHb ¢ palMOHAIHBIM TIOKa3aTeIeM U
€€ CBOICTBA

54 CreneHb ¢ paliMOHAILHBIM TIOKa3aTeIeM U
e€ CBOICTBA

55 [Toka3zatenbHast GpyHKIMS, €€ cBOIiCTBA U




rpaduk

Hcnonp3oBanue rpaduka QyHKIHH 115

56 . 1
pelIeHus ypaBHEHHHA

57 Hcnonp3oBanue rpaduka QyHKIHH 115 1
pelIeHusl ypaBHEHUM
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
YpaBHEHUN
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
YpaBHEHUN
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
ypaBHEHU I

61 KonTponbnas pabora: "[lokazarenbHas 1
¢yuknus. [lokasarenpHble ypaBHeHUS"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1

66 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BBIpAXKEHUIA, 1
COJIepXKaIIuX JorapudMpl

68 [IpeobpazoBanue BEIpAXKEHUIA, 1
COJIepXKaIIuX Jorapudmbl

69 [IpeoOpazoBanme BBIpaKEHUH, 1

CoJIepXKaIIuX Jorapudmpl




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U

70 rpaduk

7 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U
rpadguk

79 Hcnonp3oBanue l"pabe/IKa byHKIMM 17151
pelieHus: ypaBHEHU I

73 Hcnons3oBanue rpainKa byHKIUY 115
peleHus: ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl pelIeHuUs JorapuPMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonTponbnas pabdota: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAHTEHC

YHUCJIOBOTO apTyMCHTA




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

82 1
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCJIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(GYHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeIeICHUE TPUTOHOMETPHYECKHUX 1
(YHKLUI YUCIOBOrO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

93 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPKECHUI

94 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1




98

Pemienne TpuroHOMETpUYECKUX YPaBHEHUN

99 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA

100 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA
KonTtponsHas pabora:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 [ocJIeqOBaTeIbHOCTE. MeTo
MaTeMaTUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 MOCJIeIOBaTEILHOCTH. VIcTOpus aHamu3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoHneyHo yObIBaroIasi reoMeTpruiecKast
nporpeccus

107 CymMa 6eckoHEeuHO yObIBaroIei
reoMeTPUUECKON Mporpeccuu

108 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Uucno e. @opmyra CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

110 Vcrionp30BaHue IPOTPECCHH ISl PEIICHUS
peabHBIX 3a/1a4 MPHUKIIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"I[TocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepriBHBIC (YHKIIMHN ¥ MX CBOWCTBA




Touka pa3pbiBa. ACUMITOTHI TpaduKoOB

113 .
byHKIMHA

114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (YHKIIMIA HEMPEPHIBHBIX Ha
OTpe3Ke

116 Metoa HHTEepBaIOB /s peIeHUs
HEPaBEHCTB

117 Metoa HHTEpBaIOB JJIs peIeHUs
HEPaBEHCTB

118 Metoa HHTEepBaIOB /s peIeHUs
HEPaBEHCTB

119 [TprMeHeHnEe CBOWCTB HEMIPEPBIBHBIX
GyHKUMH 1715 peleHus 3a1a4

120 [TpuMeHeHnEe CBOMCTB HEMIPEPBIBHBIX
GyHKIMH U151 perenust 3a1a4

121 [TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU

122 Onpez[eﬂeHI/I?, reOMETPHUECKUI CMBICTT
MIPOM3BOTHOM

123 OHpCI[eJIeHI/If:, bu3HUeCKUl CMBICT
IPON3BOTHOM

124 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUA

125 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIUA

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIINH

127 [Tpon3BogHBIC STIEMEHTAPHBIX (DYHKITHI




[IpousBoiHas CyMMBI, IPOU3BEACHMUS,

128 y 1
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI
129 [IpousBoiHAS CyMMBI, IPOU3BEACHHS, 1
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI
130 [TpousBogHast CyMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKIIUI
131 Kontposnbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, 060061IeHNE, CUCTEeMaTH3aIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHui: "OyHkun"
134 HroroBast KoHTpoIbHAs paboTa
135 HroroBast KoHTpoIbHAs paboTa
136 HOBTOPCHHC, 000011IeHNE, CUCTEMATH3AINS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne Mpon3BOJHOM K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOM

(GyHKLIUHU Ha OTpe3Ke

Haxoxnenue HanbonbLIErO U




HaVMEHBIIIET0 3HAYCHUS HENIPEPBIBHOM
(GyHKLUU Ha OTpe3Ke

Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKITMH Ha OTPE3Ke

10

Haxoxnenne HanOOoJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
GyHKIINN Ha OTpe3Ke

11

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUS HEITPEPBIBHOM
(GyHKIMU Ha OTpe3Ke

12

Haxoxxnenne HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIIMHM Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 33/1a4ax

14

IIpumenenre npou3BOIHON IS
HAaXO0’KJICHUS HAWJTYYLIEro PEHICHUs B
MPUKJIAJHBIX 33a/1a4ax

15

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

16

[Ipumenenre npou3BOIHOM IS
ONpEAEIICHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION WITH
rpagukoM




17 Kommozunus ¢pyHKImi

18 Komnosunus ¢pyHkuumit

19 Komnosunus ¢pyHkuumit

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

99 KonTtponpsHas pabdora: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOpa3HBIX

24 [TepBooOpa3HbIe 37IEeMEHTAPHBIX (YHKITHI.
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie rIeMEHTAPHBIX (QYHKIIHH.
[TpaBuia HaX0XXJIEHHS IEPBOOOPA3HBIX

%6 Wurerpai. I'eoMeTpru4eCKuil CMBICI
UHTErpaia

97 Brruncnenue onpeneia€éHHOro HHTerpana
o popmyne Herotona-JleltoHuma

78 Brruncnenue onpenen€éHHOro nHTerpana
o popmyne Herotona-JlelioHuma

29 [IpumeHeHne nHTErpana Juis HaxoXKACHUS
TJIOMIAJEH TUIOCKUX (pHUTyp

30 [IpumeneHne nHTerpana i HaxoXACHUS
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX

ypaBHEHUH




[Tpumeps! pemennii muddepeHraITbHbIX

32 .
ypaBHEHUU
MaremaTrnueckoe MOAECIUPOBAHUE

33 pPEeaNbHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHUH

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHrerpan"

35 Tpuronomerpuueckue GyHKIHH, UX
CBOIicTBa U rpaduKu

36 Tpuronomerpuueckue GyHKINH, UX
CBOIiCcTBa U rpaduKu

37 Tpuronomerpuueckue GyHKINH, UX
CBOIicTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U rpadUKu

39 TpuronomeTpudeckue QyHKIHH, UX
CBOMCTBA U Tpaduku
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX




YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

Pewienne TpuroHOMeTpUYECKUX

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTpHIeCKUX
HEPaBEHCTB

46 Perrenre TpUrOHOMETPUYCCKUX
HEPaBEHCTB

47 Pemrenre TpUrOHOMETPUYCCKUX
HEPaBEHCTB
KoHntponbhas pabora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIHMA.
TpuronomeTpuueckre HepaBeHCTBA"

49 OcCHOBHBIE METOIBI PEIICHUS
MOKA3aTeIbHBIX HEPABCHCTB

50 OCHOBHBIE METOJIBI PEIICHUS
MOKA3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
MOKA3aTeIbHBIX HEPABCHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
MOKAa3aTeIbHBIX HEPABCHCTB

53 OCHOBHBIE METOJIBI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

55 OCHOBHBIE METOIBI PEIICHUS

Jgorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

o6 Jorapu(pMUUECKUX HEPABEHCTB
57 OcHOBHBIE METO/IbI PELLICHUS
UpPPALMOHATILHBIX HEPABEHCTB
58 OcHOBHBIE METOIbI PELLICHUS
UPPALMOHATILHBIX HEPABEHCTB
59 OcCHOBHBIE METOIbI PEIICHUS
UPpALMOHATIFHBIX HEPABEHCTB
60 OcCHOBHBIE METOIbI PEIICHUS
UPPALMOHATIFHBIX HEPABEHCTB
61 ['padmyeckue METOABI peLICHHS
UPPALMOHATILHBIX YPaBHEHHIMA
62 ['padmyeckue METOABI peLICHHS
MPPALMOHATIBHBIX YPAaBHEHUN
63 I'paduueckue MeTObI perIeHus
ITOKa3aTeJIbHBIX YPaBHEHUI
64 I'paduueckue MeTOIbI perIeHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'padmuueckue metos! peneHus
norapu(MUUECKUX YpaBHEHUN
66 ['padmyeckue METOABI peLIeHHs
norapu(MUIECKIX HEPABEHCTB
67 ['padmyeckue METOABI peLIeHHs
norapu(MUIECKIX HEPABEHCTB
['padmyeckue METOABI peLIeHHs
68 MOKa3aTeIbHBIX U JIOTApU(MUIECKUX

ypaBHEHUH




69

I'paduueckue MeToBI pemeHus
MOKa3aTeNIbHbBIX U JIOrapu(OMUYECKUX
ypaBHEHU M

70

['padmyeckue METOABI peLICHUS
MOKAa3aTeNIbHBIX U JTOrapuOMUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLICHHs
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPaBEHCTB

72

KoHnTtpoinbHas padora: "UppanuoHaibHbIe,
NoKa3aTebHbIC U JJoTapuMudeckue
HepaBeHcTBa"

73

KommuiekcHbie uncna. Anredpandeckas u
TpUTOHOMETpHUEcKas (HOpPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HhOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

78

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenn




N3 KOMIIJICKCHOI'O YHuCJjia

®opmyiia Myaspa. KopHu N-oii cTernenun

80 13 KOMIUICKCHOTO YHCJIa
[IpumeHeHre KOMITICKCHBIX YHCEI JISI

81 perieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a/1a4

82 KoHnTtpoinbHas padora: "KomMruiekcHbie
yucna"

83 HarypanbHble u nemnsie yrcna

84 HarypanbHble u nenbie yncna

85 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LEJIBIX YUCEIT

86 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
ENBIX YUCell

87 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
uenbix yncen: HOJ[ u HOK

88 [TpuMmeHeHre MPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
EJBIX YUCEI: OCTATKH M0 MOIYITIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH
HEJIBIX YHCEII: OCTATKH 110 MOJIYITIO
[TpuMeHeHre TPU3HAKOB JICTTHMOCTH

91 IEJTBIX YUCEIT: aropuT™ EBKIHIA JUIs
pENIeHHS 3a/1a9 B IIEJIBIX YHCIaxX

92 Kontponbnas padota: "Teopust menbix

gucen"




93

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

94

Cucrema 1 COBOKYITHOCTh YPAaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

95

OCHOBHBIE METO/IbI PELLIEHUS CHCTEM U
COBOKYITHOCTEH palOHaIbHBIX
ypaBHEHUI

96

OCHOBHBIE METO/IbI PELLIEHUS CHCTEM U
COBOKYITHOCTEMN UppalMOHATbHBIX
ypaBHEHUI

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUH

98

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
yYpaBHEHUHU

99

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMuIecKux
yYpaBHEHUN

100

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

101

[IpuMeHeHne CUCTEM K PEILEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00JaCTel HayKH U pealibHOM
JKU3HU, MTHTEPIIPETALUs I0Jy4YEeHHBIX




pe3yJIbTaToB

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MAaTeMaTHYCCKUX 3aJa4 U 3aJa4 U3

102 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
KHU3HHU, HHTEpIpEeTalys HOIyYeHHBIX
pe3yibTaToB
[TpruMeHeHNEe HEpaBEHCTB K PELLICHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 u3

103 pa3nuyHbIX 00J1acTeil HAYKH U pealbHOM
KU3HHU, THTEPIPETANS TOTYISHHBIX
pe3yabTaToOB
KonTpoapHas padora: "Cucremsl

104 palMoHATBEHBIX, UPPAIIMOHATBHBIX
MIOKa3aTeIbHBIX U JIOTApU(MUIECKUX
ypaBHeHHH"

105 PannonanbHbIe ypaBHEHHS ¢ TapaMeTpaMHu

106 PanmonanbHbie HEpaBEHCTBA C
napameTpamu

107 PannonanbHbIe cucTEMBI ¢ TapaMeTpaMu

108 HppanunonaibHble ypaBHEHMS,
HEpaBEHCTBA C MapaMeTpamMu

109 WppanuoHanbHble CHCTEMBI C
napameTpamu

110 [Toxa3zaTenbHble YpaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu

111 [loka3zarenpHble CUCTEMBI C TApAMETPAMU

112 Jlorapugmuueckue ypaBHeHHUs,




HEPaBEHCTBA C [TapaMeTpaMu

113 Jlorapudmuueckre CUCTEMEI C
napameTpamu

114 TpUroHOMETPUYECKUE YPABHEHHUS C
napaMeTpamu

115 TpuronomeTpuyecKkrue HEPaBEHCTBA C
napameTpamu

TpuroHoMeTpUYECKrUEe CUCTEMBI C
napaMeTpamu

116

[TocTpoenue u ncciaeaoBaHUE
MaTEeMaTHYECKUX MOJICIICH peaTbHbIX
CUTyaIMil C MOMOUIBIO YPABHEHUH C
napameTpamMu

117

ITocTpoeHue u uccnenoBaHue
118 MaTEMaTUYECKUX MOJENIEN peabHbIX
CUTyalMi C MOMOUIBIO CUCTEM YPABHEHUN

C mapaMeTpamMu

IToctpoenune u ucciegoBaHue
119 MaTeMaTUYECKUX MOJENIEN peaTbHbIX
CUTyalMi C MOMOUIBIO CUCTEM YPABHEHUN

C rmapaMeTpaMu

KonTtponbHas pabdora: "3anaun ¢

120 .
napameTpamu

[ToBTOpenue, 06001ICHNE,

121
cucTeMarusanus 3HaHuil: "YpaBHeHus"

[ToBTOpeHnue, 060061ICHNE,

122
cucTemMarusanus 3HaHuil: "YpaBHeHus"




123

[ToBTOpeHnue, 06001ICHNE,
cucTemMaTu3alus 3HaHui: "YpaBHEHHUSL.
Cucrembl ypaBHEHUI"

124

[ToBTOpEHME, 0600IICHUE,

cucremaTtusanus 3Hanuil: "HepaBencrna'

125

[ToBTOpEHME, 0000IICHUE,

cucrtemaTusanus 3Hanuii: "HepaBencrna'

126

[ToBTOpEHME, 0000IICHUE,

cucrtemaTtusanus 3Hanuii: "HepaBeHncrna'

127

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

128

[ToBTOpEHHE, 0000IICHUE,
cucremarusanus 3HaHui: "[IlponsBogHas u
e€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHKE,
cucremarusanus 3HaHui: "[IlponsBogHas u
e€ npuMeHeHue"

130

[ToBTOpenue, o6odIIEHKE,
cucremarusanus 3HaHuit: "MHTerpan u ero
npuMeHeHue"

131

[ToBTOpeHnue, 060061IeHNE,
cucreMaru3anus 3HaHuil: "OyHkuun"

132

[ToBTOpenue, 06001ICHNE,
cucreMarusanus 3HaHui: "OyHkuun"

133

[ToBTOpeHnue, 060061ICHNE,
cucreMaru3anus 3HaHui: "OyHkuun"




134

Wroroas KoHTpoJbHAS paboTa

135 Hrorosast KoHTpoOJIbHAS paboTa 1
136 [ToBTOpeHwme, O606H.I€Hlf€, 1
cUCTEeMaTH3aIlus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremartuka. Anrebpa ¥ Hayajia MaTeMaTHIECKOTO aHAIN3a; YIIIyOJIeHHOE
obyuenue, 10 knacc/ Mepzisik A.I'., Homuporckuii JI.A., [TonskoB B.M.; mox
penakiueit [Togonsckoro B.E., O6mecTBo ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®»; AkuinonepHoe o011eCTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

AnreOpa u Havasa aHainu3a aBTop Mep3isik

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

POII ,M3III, yuu py






