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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpEeJHEro o0Iero oOpa3oBaHMS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA U B
NOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHalii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHUS C TOMOINBIO MHAYKIIMA U PAcCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa u Hadajla MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeajbHbIX CUTYAIlUH,
UHTEpPIPETAllUd  TOJYYECHHBIX  pPEUICHWHM, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSITEIbBHOCTH, TpeOyIoleld MpOJOIKUTENbHOM  KOHIIEHTPAalMd BHUMaHU,
CaMOCTOSITENIFHOCTH, aKKypaTHOCTM M  OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYEeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJIEP’KaTEIbHO-METOIUYECKUE JIMHUU H3YYalOTCS Ha MPOTSHKEHUHM ABYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHICCKUM aIlllapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETbHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M ONepaluu: JeJIeHHE Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUs Pa3iMyHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKd U e€ POJiH B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHSI.

JIuaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkamx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEIICHUH TPHUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIIMX U HAUMEHBIINX 3HAYCHUN (QYHKIUH.
Jlannast copep:karenbHasi TMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu, MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepuana. M3ydenue creneHHon,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUs BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeJIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpAXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuyHoOil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXKHBIX (PYHKIHH, OMPEAeNsITh WX HAuOOJbIINE W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAanu (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinpHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONIUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpaXx.

ConepxarenpHO-MeTOIMYECKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TpeiaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONUINI BCE pa3/esbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €0 JJIs BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTpPOTrOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYeCKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIILICHUS
00y4arouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICIUPOBAHUS, KOTOPBIE IMPU3BAHBI
CrIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peaibHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMONIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IbIM U3 Pa3/eioB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HMCIIOJIB3YeTCs I pelieHus MpUKIaaHbX 3anad. [lpu
pEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATH  MPOOJIeMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCcs B IMPOIIecCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yuyeOHOro kypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 gaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IMPOIICHTHI,
OceckoHeUHbIe TNepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
Apudmernueckre  omepany ¢ JCUCTBUTEIBHBIMH  4YHCIaMd.  Moyib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenr ¢ menpIM  mnokaszatreneM. bmaom Hrerorona. MHcmosnb3oBanme
noAXOsAIEeH (GOPMBbI 3aMMUCH JEHCTBUTEIBHBIX YUCEI JIS PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuit KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. [lecaTuuHble W HaTypaibHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHUS W YpaBHEHMS-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBanue BhIpaKeHHH, COACPIKANTUX JIOTApU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(PMUYECKUX YPaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMETpUYECKUX YPaBHEHU M.



Pemienne cucrem IMHEWHBIX ypaBHEHHMW. MarTpuua CUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHMi. lcciaegoBaHne TMOCTPOEHHOM MOJEIU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3lIMyHbBIX O0JIacTel HayKu M peanbHOU
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3anMHO oOpaTHble (QYHKIUU.
Kommnosumms Qyskiuii. I'paduk  QyHkuu. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIE M HeuéTHbIe QyHKUMU. [lepuognueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaJpaTH4YHas U JAPOOHO-IIMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM [TI0KA3aTEIIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M TpadUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpAaBHEHU.

TpuronomeTpuyeckas OKPY>KHOCTb, OINpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana mareMaTH4ecKOro aHajIu3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHBIC
NIOCJIENOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuiecKas nporpeccuu. beckoHeuHo yObIBaroias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepsiBHbIe (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. OnpeneneHyue, reOMETpUIECKUi U
busznyecKkuii CMBIC MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMmsbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU DPEIICHUM 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkiuaa Juist pereHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHrd U3 KOMIUIEKCHOTO uucna. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  IMOMOIIBIO
TPUTOHOMETPHUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/Jad U3 pazIuyHbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne Meronpl pelieHUs ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpumMeHeHnEe NPOU3BOAHOM UL HAXO0XKACHUS HAWIY4dIIEro pElIEHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
orpenenéHHoro nuterpana no gopmyne Horotona-JleiiOnuna.

[IpumeHeHne MHTErpaja s HAXOXKICHHS IUIOMAAEeH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaIOMIEerocs Kak aKkTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW HICHTUYHOCTH, YBKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIMTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, pEeryisipHas (uU3NYecKass aKTUBHOCThH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeanu3oBbIBATH COOCTBEHHBIC JKHU3HEHHBIC IUIAHBI,



TOTOBHOCTH HM  CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYphl, ITOHUMAaHHE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHUE IIOCTYNIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeloBEeUeCKOW MesATEebHOCTH, JTaloB €&
pPa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
HMHJIMBUIYaAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jjoruvyeckue eiicTBus:

BBISIBIISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MpPU3HAK KiaccU(UKaIny,
OCHOBaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U MOPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAMUTEIbHBIE U OTPULATENNbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIFOUEHUI 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BBIBOJIBI;

BBIOMpaTh Crnoco0 penieHus YydeOHOW 3agaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCUPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHUECKOro 00bEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IpOIEcca, a TaKKE BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJU3HPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI iMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IOSCHEHUS IO XOAY PELICHUS 3a7auH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEelIeHnsl, COINOCTABIIATh CBOM CYXKACHUSA C CYXKICHUAMH APYIMX YYaCTHHUKOB
nuainora, oOHapyKMBaTh pa3jiM4yMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaay
MpPEe3eHTalUU U OCOOEHHOCTEN ayJUuTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHUH YYeOHBIX 3ajady, MPUHUMATh I1€Jb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHS, OOMEH MHEHHUIA,
«MO3TOBbIE IITYpMbD» W UWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPAMHUPOBATh CBOU JACHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOIYJIb AEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSITh JIPOOM W TIPOLIEHTHI ISl pEelIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIHKEHHBIC BBRIUMCIICHUS, TTPAaBUJIa OKPYTIICHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U PEJCTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHCIIOBOIO apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UeNbIMH KO3(pPUIMEHTaMU, KOPHM MHOIOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1a4;

CcBOOOIHO ONEpUPOBATh MOHATUSMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEIUTENI JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpULl U ONPEAECIUTENIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUH, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHuUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TTOMOILBIO PABHOCHIIBHBIX
NIEPEXOJ0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUEcKue (HOpMyIIbI i mpeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (YyHKIMNA, TpapuK QYyHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSMU: YETHBIE W HEUYETHblE (DYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HAaTypalbHbIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUMU C HAaTypaJbHBIM M IIEJIbIM
nokasareyieM, rpauk KOpHsS N-Oi CTENeHW KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHWHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHHU;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YMCIIOBOTO apIyMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHAJIM3a:

CBOOOJHO OMNEPUPOBATH MOHATHIMU: apuPMETHUYEeCKass M TeoOMEeTpUyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOIPECCUU IS PEIIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 33IaHUS
IIOCJIEN0BATENBHOCTEM, MOHOTOHHBIE M OIPAHWUYEHHBIE II0CIEAO0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKICHHsS MAaTeMaTH4YECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEpPUPOBATH MOHATUSIMH: HENpPEpPbIBHbIE (YHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIYKCIIATh NTPOU3BOJAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

MCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONMCAaHNs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIpPEACIICHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy o60ydenus B11 kJacce oOydaromuiics MOJIYYUT CIEIYIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Havyajla MaTEMaTUYECKOI0 aHaIU3a»:

Yucaa v BBIYUCTCHUSA:

cBOOOIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO0€ YHUCIO,
MHO>KECTBA HAaTypaJIbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKHU JEINMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl peleHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOJHO OMEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alHChIBATh
HATypaJbHbIE YNCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

cBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckol u
TPUTOHOMETPHUUECKONU (hOpMe, BBIMOJIHATh apUPMETHUECKUE ONEepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC U
jJorapuMUYECKHE€ HEPaBEHCTBA, HAXOAUTh WX PEIICHUS C  TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSIMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palMOHaJbHbIE, MppalrOHaJbHbIE, IIOKa3aTesbHbIE,
gorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKUd KOMMO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHSTHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHSITh (QYHKIUU 11 MOJCIUPOBAHUS W UCCIEAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauaysa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCIIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAUCHUs (DYHKIIUH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIb30BaTh IPOU3BOAHYIO [UJII HAXOXJCHUS HAWIY4YlIEero pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKUX, 3aJadvax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpadukom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEepPBOOOpa3HbIe 3IEMEHTAPHBIX (PYHKIUA U BBIYUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPUKJIAAHbIE 3a7a4d, B TOM YHUCIE COIUAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3}IeJ10B Hu
TEMIIPOIrPpaMMBbI

KoaudecTBo4acon

Bcero

KoHTposbHbIepadoThI

IMpakTnyecknepadoTbl

DJIeKTPOHHbIE

(uudpossbie)
o0pa3oBaTe/IbHbIEPeCYpPChl

MHO0k€ecTBO J1eHCTBUTEIBHBIX
yucesl. MHOrO4IEHBI.
PanmonanbHble ypaBHEHUS U
HEpPaBEHCTBA.
CHcTeMBUINHENHBIXypaBHEHU N

24

O®yukuuu u rpagpuku. CreneHHas
(GYHKIUS C LETBIM ITOKa3aTeseM

12

Apudmernueckuil KOpeHb n-oi
CTCIICHH.
HppanmonansHbleypaBHEHUS

[Toka3zarenbHasgQyHKIMSL.
[Toka3zarenbHbICypaBHEHUS

15

10

JlorapudmuueckaaPyHkuus.
JlorapugmuueckueypaBHEHUS

18

TpUroHOMETPUYECKUEBBIPAKEHUS
Y ypaBHEHUS

[MocnenoBarenbHOCTH 1
HpOrpeccuu

22

10

HenpepbiBHble yHKIINH.
IIpounsBonHas

20

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMaTU3alsI3HaHUI




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KIIACC

N HanMeHoBaHNepa31enoB 1 KonuyecrBouacos DJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero KonTtpoubnbiepadorsl  I[IpakTnuecknepadoTbl (mpposnic)
o0pa3oBaTe/bHbIEPeCypPChl
1 UccnenoBanue q)YHKI_II/IfI c 2 1
MOMOUIbIO IPOU3BOJHOMN
2 ITepBooOpa3Hast 1 HHTETpa 12 1
I'pacduxu TpuroHomMeTpruUeCcKuX
3 ¢ynkuunii. TpuroHomMeTpuyecKue 14 1
HEPaBEHCTBA
Hppanuonanbusle,
4 MIOKa3aTeNbHbIE U 24 1
norapuMUIeCKrue HEPABEHCTBA
5 KomnuekcHbleuncia 10 1
6 Harypanbnbie u nensieunciia 10 1
CucreMsl palluOHAJIbHBIX,
7 UPpaLMOHATIbHBIX 12 1
MOKa3aTeNbHbIX U
Jorapu(pMHUUECKUX ypaBHEHHM
8 3aa4yM ¢ napaMeTpamu 16 1
9 [ToBTOpEHHE, O606III€Hj/Ie, 16 )
CUCTEMAaTHU3alUA3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[NPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITIACC

Ne

n/
I

Temaypoxa

MHO)€eCTBO, OIepaluy HaJl
MHOECTBAMHU U UX CBOICTBA

KoauuyecTBo4uacoB

Bce
ro

KonTposabHbiep
a00ThI

IMpakTuyeckuep
a0oThI

DileKTpoHHbIenupoBbIcodpazoBaTelI
bHbIEpPeCYpPChI

HuarpammeiDitniepa-Benna
[IpumeneHnue TeOpeTHKO-

MHOXCCTBCHHOI'O allliaparta IJIia
PCUICHUA 3a1a4

Pammmonansusie uncina. OOBIKHOBEHHBIE
U JIeCATUYHBIC APOOU, TPOIIEHTHI,
OecKOHEeYHbIE IEPUOANYECKHE APOOH

Parmmonansusie uncina. OOBIKHOBEHHBIE
U JIECATUYHBIEC IPOOH, TIPOIICHTHI,
OECKOHEYHBIE TTEPUOIUUECKHE IpodU

[Tpumenenue apobeii 1 IPOIEHTOB IS
perieHust MPUKIaIHBIX 3a7a9
[Ipumenenue apobeii 1 IPOIEHTOB IS
pelIeHus MPUKIAIHBIX 3a71a4

JlelicTBUTENbHBIC YHCTIA.
ParnmonanbsHble 1 HppallMOHATIBHBIE
qyucia

Apudmerndeckue orneparuu ¢
JCHCTBUTEILHBIMU YHCIIAMHU




10

11

Monynb 1HCTBUTENBHOTO YUCTIA U €r0
CBOMCTBA

[TpubnuxEHHbIC BRIYUCIICHUS, TIPaBUIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ynbTaTa BhIYUCICHUN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLMOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

13

14

15

16

OCHOBHBIE METO/IbI PEIICHUS LETBIX U
TPpOOHO-pAllMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI pELIEHHUS LETbIX U
TpOOHO-pAllMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOro4JieHa HAa MHOTOUJIEH C
octaTkoM. Teopemabesy

MHOTOYJICHBI C TISITBIMH
koadpdunmentamu. Teopema Bueta

17
18

PemrennecncreMiMHEMHBIX ypaBHEHH I

PemennecucreMiIMHEHHBIXypaBHEHUN

19

Martpuna cucTeMbl JIMHEHHBIX
ypaBHeHUH. OnpeenuTenb MaTpUIbI
2x2, ero reoMeTpu4eCKUil CMBICII U
CBOMCTBA; BBIYUCIICHUE €70 3HAYCHUS

20

Onpenenurenb MaTpULbl 2X2, €ro
F€OMETPUYECKUIN CMBICI U CBOWCTBA;
BBIUHCJICHHE €r0 3HAYCHUS




21

22

23

[IpumeneHue onpenenuTens s
peliCHUs CUCTCMbI JIMHENHBIX
YpaBHEHUU

Pemenue npukiaaHbIX 3a1a4 ¢
MTOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUI

Pemenne npukiagHeIx 3a1a4y ¢

IIOMOILBIO CUCTEMBI TMHEHHBIX
ypaBHEHUH

24

KonTponbhast padora: "PannonanbHble
YpaBHEHHUS U HEPABEHCTBA.
CucreMbplUIMHENHBIXypaBHEHUI"

25

26

27

OyHKIMA, CTIOCOOBI 3aaHus (PYHKITNH.
B3aumHo oOpaTHble QYHKITHH.
Komnozunuspyuxnuit

I'padux GpyHKIMU. DIeMEeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIMH
OO6nacth ornpeiesieHust © MHOXECTBO
3HadeHui pyHkuuu. Hynn GyHkmm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

28

UéETHbie 1 HEUETHBIE (PYHKITUH.
[lepuoanueckue GyHKINM.
[TpoMexyTKUMOHOTOHHOCTU(DYHKIIUN

29

30

MakcumMyMBbl U MUHUMYMBI () YHKITHH.
HauOossiee 1 HanMeHbIlIee 3HAUEHNE
(GYHKIIUM Ha IPOMEXKYTKE

Jlunelinas, KBaJpaTu4Has U JIpOOHO-
TUHEWHas QYHKIUH




BHGMCHTapHOC HUCCICIOBAaHHUC U

31 MOCTpOeHHE TPadUKOB ITHUX QYHKIUN

1 DeMeHTapHOe UCCIIEIOBaHHE U
MOCTPOCHUE IPaPUKOB ITUX (YHKITUNA

13 Crenens ¢ 1ensIM nokasareneMm. bunom
Herorona

34 CreneHs c 1eTbIM MOKazaTeneM. bunom
Herorona
CrenenHast GyHKIIUS C HATypaIbHBIM U

35 HeJnpIM nokasareiieM. EécBoiicTBa u
rpaduk

36 KonTponbnas padora: "Crenennas
¢bynkuus. E€ cBolicTBa u rpapux”

37 ApudmeTnueckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA

18 ApudmeTnueckuii KOpeHb
HaTypaJbHOM CTENEHU U €ro CBOMCTBA
[TpeoOpazoBanHms YUCTOBBIX

39 BBIPOKEHHH, COJEPKALUX CTETICHU U
KOpHH
[TpeobOpazoBanms YUCITOBBIX

40 BBIPAYKEHHI, COJIEPKALIUX CTEIEHU U
KOPHH
[Ipeobpa3oBaHUs YHCIOBBIX

41 BBIPAXKEHH, COAEPKALIUX CTENEHU U
KOPHH

42 HppaunoHanbHble ypaBHEHUSL.

OcHoBHBIC MCTOJbI pCHICHUS




43

UPPalMOHAJIBHBIX ypaBHEHUI
HppaunoHanbHble ypaBHEHHUS.
OcHOBHBIE METOABI PEIIEHUS

UPPaLMOHAIBHBIX YPaBHEHUI

44

HppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLIEHUS
MPPALMOHAIIBHBIX YPABHEHUN

45

46

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEpEXObl B PEHICHUH
UppalMOHATIBHBIX YpaBHEHUI

47

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

48

49

PaBHOCHIIBHBIE TIEPEXOBI B PELLICHUT
MPPALMOHAIIBHBIX YPABHEHUN

CoiicTBa u rpaduk KOpHs n-oif
CTEIEeHH KaK (PYHKIUN 0OpaTHOM
CTEIIEHH C HaTypaJbHbBIM ITOKa3aTeleM

50

CaoiicTBa 1 rpaguK KOpHsI n-oi
CTeIeHH KaK (QYHKIUN 0OpaTHOM
CTETIEHH C HaTypaJbHbBIM [TOKa3aTeleM

51

Kontponbnas padota: "CsoiicTBa u
rpaduk KOpHS N-0if cTeneHu.
HppaumonanbusleypaBHeHUS "

52

Crenens ¢ palliOHATbHBIM
mokasarejieM U €€ CBOUCTBA

53

Crenenb ¢ palliOHATbHBIM
OKa3arelieM U €€ CBOMCTBa




CreneHs ¢ panrOoHaJIbHBIM

>4 IIOKAa3aTeseM U €€ CBOMCTBA
55 [TokazatenpHas GyHKIHS, €€ CBOWCTBA
U rpaduk
56 Hcnonp3oBanue rpaduka GyHKIMM 115
peLIeHusl ypaBHEHUI
57 Hcnonb3oBanue rpaduka GyHKIMU 115
peuieHusl ypaBHEHU I
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
58 METO/IbI PeIIEHUs T0Ka3aTeIbHbIX
ypaBHEHUH
[lokazarenbHble ypaBHEeHUSA. OCHOBHbIE
59 METO/Ibl pEeIIEHNUs TOKa3aTEIbHbIX
ypaBHEHUH
[TokazarenbHble ypaBHEeHUS. OCHOBHbIE
60 METO/IbI PEIICHHS TTOKA3aTEeIbHBIX
YpaBHEHUU
61 KonrtponsHas padora: "[lokazaTensHas
¢ynkuus. [TokazarenbHble ypaBHeHUS"
62 Jlorapudmuucna. CoiicTBanorapudma
63 Jlorapudmuucna. CoiicTBanorapupma
64 Jlorapudmuucna. CoiicTBanorapudma
65 Hecarnunsie 1
HaTypaJbHBIETOTapU(HMBEI
66 JecsaTuunbie u
HaTypaJbHbIETOrapu MBI
67 [IpeobpazoBaHMEBBIPAKECHHM,

COZIePIKALTUXIIOTapH(PMBI




68

69

[IpeobpazoBaHNEBBIPAKECHHH,
COZIePIKALTUXIIOTapH(PMBI
[IpeobpazoBaHNEBBIPAKECHHM,
coJieprKaluxaorapumol

70

71

72

Jlorapudpmuueckas pyHkuus, eé
CBOHWCTBA U TpaduK

Jlorapudmuueckas GyHkuus, eé
CBOWCTBA U TpaduK

Hcnonbs3oBanue rpaduka GyHKIUU A

pelieHus ypaBHEeHU

73

74

75

Hcnons3oBanue rpaduka QyHKIUN s

peluieHusl ypaBHEHUI

Jlorapudmmuueckue ypaBHEHUs.
OCHOBHBIE METOABI PELLIEHUS
Jorapu(PMUUECKUX ypaBHEHUI

Jlorapudpmuueckue ypaBHEHUS.

OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX ypaBHEHUN

76

Jlorapudmuuecknue ypaBHEHUS.
OCHOBHBIE METOABI PEILIEHUS
Jorapu(pMHUUECKUX ypaBHEHUN

77

78

79

PaBHOCHIIBHBIE TEPEXOBI B PEIIEHUHT

Jorapu(pMUUECKUX ypaBHEHUI

PaBHOCUIBbHEIE nepexoabl B pCIICHUU

Jorapu(pMHUUECKUX YpaBHEHUN

KonTponbHas pabora:
"Jlorapudmuyeckast QyHKITUS.
Jlorapudpmuueckue ypaBHeHUs"




CI/IHYC, KOCHHYC, TAHI'CHC 1 KOTAHI'CHC

80 YHCJIOBOIO apryMeHTa

81 Cunyc, KOCUHYC, TAHI'€HC U KOTaHI'€HC
YHCIOBOTO apryMeHTa

20 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOIO apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 oIpeJieJIeHue TPUTOHOMETPUUYECKHUX
(GYHKLMN YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 onpeieJICHUe TPUTOHOMETPUUECKHUX
(GYHKIMI YHUCIOBOTO apryMeHTa

26 OcHoOBHbBIETpUTOHOMETpUYECKUEDHOPMY
JIBI

g7 OcHoOBHBIETpUTOHOMETpUYECKHEHOpMY
JIBI

28 OcHOBHBIETpUTOHOMETpUYECKUEHOPMY
JIBI

29 OcHOBHBIETpUTOHOMETpUYECKUEDHOPMY
JIBI

90 [IpeoOpa3oBaHUETPUTOHOMETPUUECKUX
BBIPAKCHUI

o1 [IpeoOpa3oBaHUETPUTOHOMETPUUYECKUX
BBIPA)KCHU I

9 IIpeoOpa3oBaHUETPUTOHOMETPUIECKHUX

BBIPAKECHH I




[Ipeo6pa3oBaHUETPUTOHOMETPUUECKUX

93 .
BBIpOKEHU I

04 PemenueTpuroHoMeTpu4eCcKUXypaBHEH
5051

95 PemenneTpuroHoMeTpu4eCKUXypaBHEH
15074

96 PerieHneTpuroHoMeTpu4EeCKUXypaBHEH
15074

97 PerieHueTpuroHoMeTpu4EeCKUXypaBHEH
ui

08 PemennerpuronoMeTpu4ecKUXypaBHEH
15074

99 PerieHueTpuroHoMeTpu4EeCKUXypaBHEH
5078

100 PemenneTrpuroHoMeTpu4eCKMXypaBHEH
5078
KonTponbHas pabora:

101 = "TpuroHoMeTpuyecKue BbIpaXEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI

102 | 3amaHus mocienoBaTenbHOCTEN. MeTonq
MaTeMaTHYeCKON MHAYKIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 mocnenoBatenbHOCTH. MicTOpus
aHain3a 0ECKOHEYHO MaJlbIX

104  Apudmernyeckasnporpeccus

105  T'eomerpuyeckasmporpeccus

106  beckoHeyHOYOBIBAIOIIASTEOMETPHUECK




107

asimporpeccust

CymMma 6eckoHeuHO yObIBaroIei
reOMETPUYECKOMN MPOrpecCcuut

108

109

110

111

JIMHENHBIN U DKCIOHEHUMAIIbHBIA POCT.
Yucno e. Dopmyiia CI0KHBIX
MPOIICHTOB

JIMHENHBIN U SKCIIOHEHIIUATIbHBIA POCT.
Yucno e. Dopmyiia CI0KHBIX
MPOIICHTOB

Hcnons3oBanue nporpeccuu 1ist
pelIeHus peajibHbIX 3a7a4
MIPUKJIAJHOTO XapaKTepa

KonTponbnas padora:
"IlocrenoBarenbHOCTU U IPOrpeccuu”

112

113

HenpepriBHblE GYHKIIMN U X CBOWCTBA
Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIUH

114

CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

115

116

CaoiicTBa (yHKIMH HETIPEPHIBHBIX HA
OTpE3KE

Meroa UHTEPBAIIOB ISl pELICHUS
HEPABEHCTB

117

118

MeTo1 THTEPBAJIOB JIISl PEIICHHUS
HEPABCHCTB
MeTo MHTEPBAJIOB VISl PEIICHUS
HEPaBEHCTB

119

IIpuMeHeHne CBONCTB HENPEPBIBHBIX




GyHKIMHA 715 peIIeHus 3a1a9

IIpuMeHeHne CBOWCTB HENPEPBIBHBIX

120 .
GbyHKIUH 1715 peteHus 3a1a4y

121 [lepBast 1 BTOpast NpOU3BOIHBIC
byHKIIUN

122 Onpenenenue,
reOMEeTPUYECKUNCMBICITTPOU3BOTHOM

123 Onpenenenue, pU3NIECKUACMBICITPON
3BOIHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIIN

125 YpaBHeHHE KacaTenbHOU K rpaduKy
byHKIIUN

126 = Ilpou3BoaHbIedIEMEHTAPHBIX PYHKIINH

127 = IIpou3BojHBIEIIEMEHTAPHBIX PYHKIUI

128 [Tpou3BoaHast CYyMMBI, POU3BEICHHS,
YaCTHOTO U KOMITO3UIMU (QYHKIUH

129 [Tpou3BomHast CYyMMBI, TPOU3BEICHHS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIUH

130 ITpou3BoaHasi CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O U KOMITO3UIMU (QYHKINN

131 | KontponpHaspabdorta: "[IponzBoanas"

132 [ToBTOpeHnue, 060061IeHNE,
cucTtemaTusanus 3HaHuil: "YpaBHeHus "

133 [ToBTOpenue, 06001IeHNE,
cucTeMaTtu3anus 3HaHuit: "OyHkuun"

134 HroroBaskoHTpOJIbHasIpabOTa




135 HroroBaskoHTpoJIbHasIpaboTa 1 1
136 [ToBTOpeHwME, 060611.[6Hf1€, 1
CUCTeMaTu3alHsI3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KIIACC

Ne

~

Temaypoxa

KoaudecTBo4acon

Be
ero

KonTpoJbHbIE
padoThI

IIpakTnyeckue
padoThI

Jarausy
YeHUs

DileKTpOoHHbIenu¢poBbIc0Opa3oBa
TeJbHbIepecypChl

[IpuMeHeHne Npon3BOJHOM K
uccleIoBaHuI0 (PYHKIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTbB M 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio pyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxmenne HanOOIBIIETO U
HaNMEHBIIIET0 3HAYCHU
HEeTIpepBIBHOM (PYHKITMHU Ha




OTpe3Ke

Haxoxxgenne HanOoIbIIEro U
HaMMEHBIIIETO 3HAYEHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxaenne Han0oJIbIIero U
HAaUMEHBIIIETO 3HAYECHUS
HENPEPbIBHON (YHKIIUU HA
OTpe3Ke

10

Haxoxxnenne HanOoIbIIero u
HAaMMEHBIIETO 3HAYCHUS
HETPepbIBHON (YHKIINU HA
OTpe3Ke

11

Haxoxnaenue HaubobIero u
HauMEHBIIIETO 3HAUEHUS
HenpepbhIBHON (QYHKIIUU Ha
OTpe3Ke

12

Haxoxzaenune HanbombIIero u
HauMEHBIIETO 3HAUEHUS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

13

14

[Ipumenenre npou3BOIHOM JUIs
HAXOXJCHUS HAaUITY4dlIero
pelIeHus B MPUKIAAHBIX 3a7a4ax
[Ipumenenre npou3BOIHOM IS
HAaXO0XJAEHUS HAaWITy4YlIEro
peLIeHHs B IPUKIAAHBIX 3a7a4ax

15

[Ipumenenne npou3BOIHOM IS




OTpeIeIICHUSI CKOPOCTH H
YCKOpEHHUSI ITpoliecca, 3aIaHHOTO
dhopmyIoit wiu rpadpukoM
[Ipumenenue npou3BOHOMN IS
ompeIeICHUsI CKOPOCTH U

16 YCKOpEHHUs Ipoliecca, 3alaHHOro
dbopMmyItoit wim rpaduKoM

17 Komnozunusdyaxuit

18 Komnozunusipyakumit

19 Komnozunusdyaxuit
I'eomeTpuueckue o6passl

20 YPaBHEHU Ha KOOPIAWHATHON
IJIOCKOCTH
I'eomerpuueckue oOpassl

21 YPaBHEHUI Ha KOOPIWHATHOM
IJI0CKOCTH
KonrtponbHas pabora:

22 "HNccnenoBanue GyHKIMHA ¢
MOMOIIIbIO TPOU3BOAHON"
ITepBooOpazHas,

23 OCHOBHOECBONCTBOIIEPBOOOPA3HBI
X
[TepBooOpazHbIe AIIEMEHTAPHBIX

24 ¢byukuii. [IpaBuna HaxoXAEHUS
NepPBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

25 dbynkumii. [IpaBuna Hax oK ICHUS

epBOOOpPa3HBIX




26

27

Hurerpai.
I'eomeTpruyecKuiiCMBICIUHTErPAJIA

Brruucnenue onpenenéHHOro

uHTerpana mo gopmysie Hprotona-
JletiOuuIa

28

Brrunciienue onpenesi€HHOro
uHTerpaia no gopmyine Herorona-
JleitOunna

29

30

31

[IpuMeHeHne nHTErpasIa U1
HAXOXKJICHUS TUIOIIAACH TUIOCKHX
buryp

[Ipumenenue unTerpaia 1is
HaXO0XACHUS 00bEMOB
T€OMETPHUECKUX TEIl
[Tpumepsipemenuiianddepennna
JIbHBIXYpaBHEHHH

32

[Ipumepsipemenniinupdepenima
JIbHBIXYPaBHEHUN

33

34

35

MareMarnueckoe MOACTUPOBAHUE
peaJIbHBIX MPOLIECCOB C MOMOIIBIO
mudepeHInanTbHBIX YpaBHEHUN

KonrtponsHas pabora:
"ITepBooOpa3Has u uHTErpan”
Tpuronomerpuveckne GyHKINH,
UX CBOICTBa U rpaduku

36

Tpuronomerpuyeckue GyHKIHH,
WX CBOMCTBa U Tpaduku

37

Tpuronomerpuueckue GyHKIUH,




38

UX CBOWCTBA U rpapuKu

Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpaduku

39

40

41

42

43

Tpuronomerpuueckue GyHKINH,
UX CBOICTBa U rpaduku

OTt60p KOpHEH
TPUTOHOMETPUYECKUX yPaBHEHUN
C IOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

OT160p KOpHEH
TPUTOHOMETPHUYECKUX YPaBHCHUH
C MOMOIIBIO TPUTOHOMETPHUYECKON
OKPYXKHOCTH

OT10op KOpHEi
TPUTOHOMETPHYECKUX ypaBHEHHI
C MTOMOIIBIO TPUTOHOMETPHYECKOM
OKPYXKHOCTH

OT160p KOpHEN
TPUTOHOMETPHYECKUX yPaBHEHHI
C MTOMOIIBIO TPUTOHOMETPHYECKOM
OKPYXKHOCTH

44

PeIHeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
paBEHCTB

45

46

PeIHeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
PaBEHCTB

PerieHneTpUroHOMETPUICCKUXHE
pPaBEHCTB

47

PemennerpuronoMeTpuyecKiuxHe




PaBECHCTB

Kontponsnas padora: "['paduku
TPUTOHOMETPHUYECKUX (DYHKIIUIL.

48 TpuronomeTpruyecKueHEPaBEHCTB
2"

49 OCHOBHBIE METO/BI PELLIEHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

50 OcCHOBHBIE METO/BI PELLICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcCHOBHBIE METO/BI PELLICHUS
[I0KAa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOABI PELLIEHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELLIEHUS
norapuMUYECKUX HEPABEHCTB

55 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS
Jorapu(MHUIECKUX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
HppALMOHATIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
HMPpAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METOABI PELLIEHUS
HppalMOHANIbHBIX HEPABEHCTB

60 OCHOBHBIE METOABI PELLIEHUS




61

HppalrOHAJIIbHBIX HEPABCHCTB

I'padmyeckue MeToAbI perieHUs
UppaIMOHAILHBIX YPaBHEHHHA

62

63

64

I'padmueckue MeToAbI perieHUs
UPPaIMOHATILHBIX YPaBHEHUI
I'paduueckue MeTOIbI pelICHUS
MOKa3aTeIbHbIX YPaBHCHUN
I'padmyueckue MeToabI pemicHUs
MOKa3aTeIbHBIX HEPABEHCTB

65

66

I'padmyueckue MeToabI perieHUs
Jorapu)MUICCKUX ypaBHECHUI

I'padmyeckue MeToabl pemeHus
norapuMUUECKUX HEPABEHCTB

67

I'paduueckue MeToabI pelICHHs
norapuMHUYECKUX HEPABEHCTB

68

69

70

I'paduueckue MeToabl pelIeHHs
MOKa3aTeIbHBIX U
Jorapu(PMUYECKUX ypaBHEHUM

I'paduueckue MeTo bl peLeHus
IIOKAa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHUI

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U
norapuMUYECKUX HEPABEHCTB

71

I'paduueckne MeToaBI peIICHHS
MOKa3aTeNIbHbIX U
norapu)MIUYECKUX HEPABEHCTB

72

Kontponbnas pabora:




73

74

75

"UppanroHaibHEIE,
[10Ka3aTeIbHbIE U
norapupMUUECKUEe HEpaBeHCTBA"

KommiekcHbie unca.
Anrebpanyeckas u
TpUTOHOMETpHYECKast (POPMBI
3aIMCH KOMIUIEKCHOTO YHCIIa

KowmriekcHeie yncna.
Anrebpanyeckast 1
TpUTOHOMETpHUecKast popMbl
3aMnMucy KOMIUIEKCHOTO YHciia

Apudmerndeckue onepanuu ¢
KOMITJIEKCHBIMU YHCIaMHU

76

7

78

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

N306pakeHne KOMITIEKCHBIX
YHUCeN Ha KOOPAUHATHOU
IJI0CKOCTH

N306pakeHne KOMITIEKCHBIX

YHuCCJI Ha KOOpI[HHaTHOﬁ
IIIIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTEINEHHU U3 KOMIUIEKCHOIO YHcia

80

81

®opmyna Myaspa. Kopau n-oit
CTEINEHH U3 KOMIUIEKCHOIO YHcia
IIpuMeHeHnEe KOMIUIEKCHBIX
YHCeN JUIs PelIeHUs] (PU3NIECKUX
U TEOMETPUYECKUX 3a/1a4




KonTponbHaspabdora:

82 " N
KomnnekcHpieuncia

83 HarypanbHble u nenbleuncia

84 HarypanbHble u nensleyucna

25 [IpumeHeHue Mpu3HaKoOB
JEIMMOCTH LIEJIbIX YHCe

26 [IpuMeHeHne npu3HaKoB
JETMMOCTH LIEITBIX YUCEI
[IpumeHeHnue MpuU3HaAKOB

87 nenumoctu nenbix yucen: HOJl u
HOK
[IpumeHeHue MpuU3HAKOB

88 JenumocTu neabix uncena: HOJ u
HOK
[IpuMeHeHue npu3HaKoB

89 JEITMMOCTH LIEJIbIX YUCEN: OCTATKH
110 MOJIYJIIO
[IpuMeHeHne npu3HaKoB

90 IETUMOCTH IIENBIX YUCEI: OCTATKHA
10 MOJYJIIO
[IpumeHeHne npu3HaKoB

o1 JETMMOCTH TI€JTBIX YUCENT:
anroput™ EBKIuaa niis pemenus
3a/1a4 B EJBIX YHCIIax

9 Konrtponsnas pabdora: "Teopus
eNeIX yucen"

93 Cucrema 1 COBOKYITHOCTh

ypaBHEHUH. PaBHOCUIIbHBIE




94

CUCTEMBI U CUCTEMBI-CJICACTBUA

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBUS

95

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHUI

96

97

98

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
HMPPALMOHAIIBHBIX YPABHEHUN

OcCHOBHBIE METOABI PEIIECHUS
CUCTEM U COBOKYITHOCTEH
II0KA3aTENIbHBIX YPAaBHEHUI

OcHoBHbBIC METOJbI pCHICHUS

CUCTEM U COBOKyHHOCTeﬁ
ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEH
JorapupMHUUECKUX ypaBHEHUN

OCHOBHBIE METOBI PELICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(MUUECKUX ypaBHEHUIN

[IpuMmeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4
U3 pa3IMyYHbIX 00JacTel HayKu U
peasIbHOM JKU3HU, HHTEPIIPETALINS
IIOJIyYEHHBIX PE3yIbTATOB

10

HpI/IMeHeHI/Ie CHUCTCM K PCUICHHUIO




MaTeMaTU4eCcKuX 33/1a4 U 3a/1a4
U3 PA3IMYHbIX 00JIaCTeH HAYKU U
peanbHOMN KU3HU, HHTEPIIPETAIUS
MIOJTyYCHHBIX PE3yJIbTaTOB

[IpumeHneHne HEpaBEHCTB K
pELICHHI0 MaTeMaTHUECKHX 3a]a4

10 Y 3a/1a4 U3 pa3IuIHbIX 00JacTeit

3 HayKH U pealibHOM JKU3HH,
MHTEpIIpETALMS TOTYYEHHbIX
pe3yJIbTaTOB
KonTponbnas pabota: "Cucrembl

10 pauMoHaNbHBIX, UPPALUOHATIBHBIX
[IOKa3aTeIbHbIX U
orapu(MUUECKuX ypaBHEHUN"

10 PaunoHansHbICypaBHEHHUS C

5 napamMeTpamu

10 PanmonansHbI€eHEpABEHCTBA C

6 napamMeTpamu

10 PanmonansHbIECHCTEMBI C

7 rapaMeTpamu

10 HppaunoHanbHble ypaBHEHUS,

8 HEPABEHCTBA C TapaMeTpamMu

10 HppannoHaIbHBIECUCTEMBI C

9 napameTpamu

11 [TokazaTenbHbIE ypaBHEHHS,

0 HEPaBEHCTBA C ITapaMeTpamMu

11 [TokazaTenbHBIECUCTEMBI C

1 rapameTpamu




11 Jlorapudmuueckue ypaBHECHUS,

2 HEPaBEHCTBA C MapaMeTpamMu

11 JlorapuMHUIECKHECUCTEMBI C

3 rnapameTpamu

11 TpuronomeTpuuecKkueypaBHEHU

4 C mapameTpaMu

11 TpuroHnomeTpruyecKueHEPaBEHCTB

5 a c mapameTpamu

11 TpUroHOMETPUYECKUECUCTEMEI C

6 rnapameTpamu
[TocTpoeHue u uccnenoBaHue

11 MaTeMaTUYECKUX MOJENEN

7 peaNbHBIX CUTYALMH C IOMOLIBIO
ypaBHEHUH C IapaMeTpaMu
[TocTpoeHue u uccnenoBaHue

1 MaTeMaTHYECKUX MOJIEIeN
peaNbHBIX CUTYAIMI C TTOMOIIBIO
CUCTEM YpaBHEHMH C
rnapameTpamu
[TocTpoenue u uccnenoBaHue

1 MaTeMaTHYECKUX MOJeIei

9 peaNbHBIX CUTYAIHI C TTOMOIIBIO
CUCTEM YpaBHEHMH C
rnapameTpamu

12 Kontponbras padota: "3agauu ¢

0 napamerpamu’

12 [ToBTOpeHme, 06001IEHNE,

1 cUucTeMaTu3alus 3HaHW:




"YpaBuenus"

[ToBTOpenue, 06001eHNE,

;2 cHUCTeMaTHU3aIys 3HAHMM:
"YpaBuenus"

[ToBTOpeHme, 06001IEHNE,

12 CHCTeMaTHu3alus 3HaHUMH:

3 "VYpaBHeHHUS.
CucremplypaBHeHHN"

2 [ToBTOpeHme, 06001IEeHNE,

4 CHCTEeMaTH3allus 3HAHUI:
"HepaBencrsa"

12 [ToBTOpeHME, 0000IIECHNE,
CHCTEeMaTH3allus 3HAHUI:
"HepaBeHncrsa"

12 [ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3allMsl 3HAHW:
"Hepasencrsa"

12 [ToBTOpenue, o6o0IIEHNE,

7 CHCTEMAaTHU3allMsl 3HAHU:
"IIponsBojHas u €€ npuMeHeHue"

12 [ToBTOpenue, o6o0mEH e,

2 cucTeMaTu3als 3HaHUH:
"[Ipon3BoaHas n €€ npumeHeHue"

12 [ToBTOpenue, o6o0mEH e,

9 cucTeMaTu3als 3HaHUH:
"[Ipon3BoaHas n €€ npumeHeHue"

13 [ToBTOpeHme, 06001IEHNE,

0 CHCTEMATH3allMs 3HAHWI:




"UnTerpan u ero npuMeHeHue"

[ToBTOpenue, 06001eHNE,

13 .
) cHUCTeMaTHU3aIys 3HAHMM: 1
"®yukuun"
13 [ToBTOpeHme, 06001IEHNE,
) CHCTeMaTHu3alus 3HaHUMH: 1
"OyHkuun"
13 [ToBTOpeHme, 06001IEeHNE,
3 CHCTEeMaTH3allus 3HAHUI: 1
"OyHkIIn"
13
4 HroroBaskoHTpoapHaspadboTa 1 1
13
5 HroroBasikoHTposibHasgpaboTa 1 1
13 [ToBTOpenue, o6o0IIEHNE, |
6 cHCTeMaTH3alUI3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[MPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
AnrebOpa u Havasa MaTeMaTH4YecKoro aHainmu3a (B 2 gactsax), 11 kmacce/ Yacts 1:
Mopakosuu A.I'., CemenoB.B.; Uacte 2: Mopakosuu A.I'. u apyrue; noja
penakuueit Mopakosuya A.I'., OO111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«0I] MHEMO3HMHA»

METOIUYECKHUE MATEPHUAJIBI IJISA YUYUTEJIA
Anrebpa 1 Hadazga MaTeMaTUYECKOro aHaau3a. MeToauYecKne peKOMEHJaluH.

10-11 xmaccel

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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