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MNOACHUTEJBHASA 3AIINCKA

VYueOHblit Kypc «Anredpa W Hadajga MaTeMaTHYECKOTO aHAINU3a» SBISETCS
OJHUM U3 Haubojiee 3HAYMMBIX B TPOTpaMMe CpeIHEero odmero odpa3zoBaHus,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JOTMYECKOe U abCTPaKTHOE MBIIIICHHE 00yYaroluXcsi Ha ypOBHE, HEOOXOIUMOM
JUIE OCBOCHHS MH(POPMATUKHU, OOIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTU M JPYTUX
IUCUMIUIMH. B pamkax JaHHOTO ydeOHOro Kypca oOydaromiyecs OBJIAJCBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayajl MaTeMaTUYECKOTO aHalu3a 3aKiaJ/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh WX IS JajbHEHIIero oOpa3oBaHUA U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpsl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JIOKa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3a71ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTHYECKUMU OTKPBITHSIMHA U UX aBTOPAMH.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIN3a» BBIIEJICHBI CIEAYIOUINE COepKaTeIbHO-METOMUecKue JIuHuM: «Yuncna
U BBIUMCICHUSD», «DyHKIMU U TpaduKkny, «YpaBHEHUS U HepaBeHCTBay», «Hauana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Y4alOTCsl Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKMX MaTeMaTHUECKUX JUCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYECKYyI0 MOJACIb peaTbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOoIMYeCcKass JUHUS «Yuciia U BBIYMCICHUS» 3aBepLIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUM, BKJIIOYAIOMINX B CEOSI MCIOJIb30BAaHUE Pa3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
paloOHANbHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palroHaNbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(METUUECKUE OTEpaIiH, a TaKXKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IWHCTBE MATEMATUKH KaK HayKH W €€ poJjH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmero o0pa3oBaHHsA, MOCKOJIBKY B KaXIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbprare 0OydJaromuecss OBIAAEBAIOT PAa3MYHBIMA METOAAMH  PEIICHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIICIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
JlanHast copepkarenbHasi TUHUS BKIIIOYAeT B ceOsl Takke GOpMUPOBAHUE YMEHUI
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTUE  AJITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT d(pQPEeKTUBHbIE HHCTPYMEHTBl JJsl PELICHHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
nepersieTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIPHOCTh U3YUYEHNs MaTepraia. M3yueHue CTeneHHoH,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTeNbHON JTMHUN HaIeJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMHA, ONpeAeNnsaTb HX HauOONbIIME W HaUMEHbIINE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B TMPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U UcKyccTBe. OOyuaromuecs: y3HAIOT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomMy BaxkHO ndaTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUW U CJEJOBAHUE OMNpPEACTEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBuiI, POPMUPYET HABBIKH KPUTHUYESCKOTO MBIIIICHHS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIlMii, WCCIACAOBAHHUSA O3THX MOJENCH C TIOMOIIBIO armapara anreOpbl U
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydarouiuecs  pa3BUBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCE U3YUEHHUS BCEX TEM yueOHOTO Kypca «Anredpa 1 Hadana
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COIAEPKXAHUE OBYUYEHUSA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOGedt W MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenb ¢ uenbiM mnokaszaresniemM. bunom Herootona. Hcnonbs3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TNpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUsI-CleACTBUA. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPaBEHCTB. MHOroOwIeHbl OT OJHOW TepeMeHHOW. JleleHrne MHorodjieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PEIICHUS MOKA3aTEIbHbBIX

YPaBHEHUM.

[TpeoOpa3oBaHue BeIpaKE€HUM, CoepKALIUX JTOTapUPMBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PelieHre TpuroHoMeTpuyeCcKuX ypaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYECHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHMWH. PellleHWe NpUKIagHBIX 3aJad C MOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
YKU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIHIMA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynxun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMU Ha TIPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

(DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEAJIbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HUKHOBEHHS MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
Iporpeccuy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. PopmyJia CII0KHBIX
poLEeHTOB. lcnosb30BaHWE TPOrpeccHH U PELICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEeHHWe CBOWMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIMH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOIO OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KITACC

Yucsa v BIYUCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, aniroputMa EBkinuaa 1js penieHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pa3IuYHbIX O0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

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

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TMPOIECCOB C€ MOMOLIbI0 U depeHIInanibHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTHUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJAOJIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenpl, IJIaHUPOBAHWE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEeYECKOM ACATEIbHOCTH, JTaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIIECTBEHHBIN MpPU3HAK KIIacCU(UKaIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIIOUCHHH 110 aHATIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKICHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpOIecca, a TaKKe BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTABISITh €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (Qopme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa pelieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIN U YCIOBUSM, OOBACHATH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajady, MPUHUMATh 1€Jb COBMECTHOM
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMNoBbIX Gopmax paboThl (0OCyxkaeHHs, OOMEH MHEHHIA,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: PAllMOHAIBHOE YHCIO0, OECKOHEUHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIUMCIICHUS, TIPaBUJIa OKPYTICHUS, IPUKUJIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHI€HC, KOTAHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IE€OMETPUYECKHA CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEJIM C IIOMOIIBIO MaTpPULl W ONPEIEIUTEIICH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBA jorapupmMoB LISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKrue GopMyIibl Uil TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha A3bIKE airedpbl, COCTaBJIATh
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKOMH, KOMIO3uUMsA GyHKUMA, Tpaduk QyHKUIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHbIE M HEYETHBbIE (PYHKIUHU,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HelabIM TOoKa3zareneM, rpapuk CTEeNeHHOW (YHKIMHM C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIUNA YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATHAMU: apuMeTHdecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOrPECCUM JJIS PEIUEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOO/IHO OIEpUpPOBaTh MOHATUSMHU: HENPEPbIBHbIE (DPYHKINUU, TOYKU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSMHU: TIEpBasi U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3aad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBaATh TMOHATHUSMHU: OIpEACNCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOZIHO OMEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypajbHBIX M IEJbIX YHUCEN, HUCIOJb30BaTh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJIHO ONEpUPOBATH MOHATHUSMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTIEPUPOBATH TOHATHSIMHU: HPPAIMOHAIBHBIE, MMOKa3aTeIbHBIC |
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKre METOJIbI IJI PEIICHUsI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM almapara aiareopsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIlIee U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHON Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIy4YIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICTICHUS] CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOT0 (OpMyJIONd WIu
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

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

UMETh MpEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

KoanuecTBo 4acoB

Ne ni/m Tema ypoka KouTtpoabHbie JaTa uzyyenus
Bcero
padoThI

1 [[MHOXkecTBO, onepalu Hajl 1 0
MHOECTBAMHU U UX CBOMCTBA

2 Juarpammsbl Diinepa-Benna 1 0

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 0
anmnapara JIJs pelleHus 3a1au
Panmonaneubie yncna. OOBIKHOBEHHBIC U

4 JECSITHYHBIC IPOOH, TTPOLICHTHI, 1 0
OCCKOHEYHBIC TIEPHOAMYCCKHE APOOH
Panmonansubie yncia. OObIKHOBEHHBIE U

5 JeCATUYHbIE ApOOU, POLIEHTHI, 1 0
OECKOHEYHBIE TIEPUOIUUECKHE IpoOu

6 [Tpumenenue apobeii 1 IPOIEHTOB IS 1 0
pelieHus: NpUKIaAHbIX 3a7a4

; [Ipumenenue npoOeit U MPOLIEHTOB TSt 1 0
perieHust TPUKJIaAHBIX 3a7a9

8 JelicrButensHble yncaa. PanionanbHbie U 1 0
HppaIMOHAIbHBIE YHCIIa

9 Apudmerndeckre onepanuu ¢ 1 0
JEUCTBUTENbHBIMU YU CIIAMU

10 Moaynb A€HCTBUTEIBHOTO YUCTIA U €T0 1 0
CBOICTBa

11 [TpubnuxEHHbBIE BEIYUCIIECHUS, TPABUIIA 1 0




OKpYIJICHUS, IPUKUJIKA U OLIEHKA
pe3yabpTaTa BEIYUCIECHUN

12

13

14

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIbHBIX YPAaBHEHUH U
HEPAaBEHCTB

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
IpOOHO-pallMOHANBHBIX YPaBHEHUH U
HEPaBEHCTB

OCHOBHbBIE METO/Ibl PELLICHHS LIENIbIX U
IpOOHO-pallMOHANBHBIX YPaBHEHUH U
HEpPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrO4wIeHa Ha MHOTOUJIEH C
octatkoM. Teopema besy

16

17

MHorouseHs! ¢ LHeIbIMUA
koa¢ppunuentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX YpaBHEHUN

18

BxonHas koHTposbHast paboTa 1o
MaTEMaTHKE .

19

Martpuua cucTeMsbl JINHEWHBIX YPAaBHEHHM.
Omnpenenurens MaTpuLbl 2X2, €ro
Tr€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

20

21

Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €70 3HAUEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUU




22

Perrenue npukiagHbIxX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YPaBHEHUM

23

24

25

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHU

KontponbHas padota: "PanronansHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHEHUI"

OyHKIMSL, CIIOCOOBI 3aaHus QYHKIUH.
B3aumHo oOpaTHbIe QYHKITHH.
Kommnosurus dyHkiuit

26

I'padux pyHkIMU. DIeMEeHTapHbIC
npeoOpa3oBaHus TpaQuKOB (HyHKIHIHA

27

28

29

OO6nacTp ornpeieNeHUs] 1 MHOYKECTBO
3Ha4eHu pynkuuu. Hymn GyHkimm.
[IpomeKyTKM 3HAK OCTOSTHCTBA

YérHble 1 HeUETHBIE (PYHKLINU.
[lepuonnueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITHH

MakcuMyMBbl U MUHUMYMBbI (DYHKITHH.

HauOonpiiee 1 HauMeHblllee 3HaYCHNE
(GYHKINU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTuuHas u JpoOHO-
TuHeHas pyHKIUU

31

32

DneMeHTapHOEe UCCIIEJOBaHNE U
MOCTpoeHHE IpadUKOB ATUX QyHKUIUN

DneMeHTapHOe HcCeI0BaHNe U
ocTpoeHue rpauKoB 3TUX QYHKIUN

33

CreneHnb ¢ eJIBIM IToKa3areaeM. buanom




HrroTtona

CreneHb C LIEJIBIM IT0Ka3aTeiaeM. buaom

34 Herorona
CrenenHast GyHKIMS C HATypaIbHBIM U

35 epIM nokasareiieM. E€ cBolicTBa U
rpaduk

36 Konrtponsnas padora: "CreneHnas
¢byukuus. E€ cBolicTBa u rpaduk"

37 Apudmernaeckuii KOpeHb HATYPaTbLHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTETeHU U €ro CBOWCTBA

39 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepKalluX CTENEeHU U KOPHU

40 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepKallIuX CTEMEeHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
COJIEp>KaIINX CTEIeHU U KOPHU
WpparnmonansHeie ypaBHeHHUs. OCHOBHBIC

42 METO/IbI PEIICHUS UPPAITHOHATBHBIX
ypaBHEHUH
WpparnmonansHeie ypaBHeHHUs. OCHOBHBIC

43 METO/TbI PEIICHUS UPPAITHOHATBHBIX
YpaBHEHUI
UppatnmonansHele ypaBHeHus. OCHOBHBIE

44 METO/IbI PEIICHUS UPPAITMOHATBHBIX
YpaBHEHUI

45 PaBHOCUIIbHBIE TIEPEXOBI B PELICHUH




HMPPALMOHAIIBHBIX YPAaBHEHUN

PaBHOCHIIBHEIC NEPEXOabl B pCHICHUUN

46 UPPaIMOHATILHBIX YPaBHEHUI

47 PaBHOCHIIbHBIE TIEpEXObl B PELHICHUH
UppalMOHATIBHBIX YpaBHEHUI

48 PaBHOCHIIbHBIE TIEPEXOIBbI B PEIICHUT
UPPaIMOHATILHBIX YPaBHEHUI
CoiicTBa ¥ rpaduK KOpHS N-O CTeNeHH

49 KaK (YHKITUH OOpaTHOW CTETICHH C
HaTypaJbHbIM IIOKa3aTeJIeM
CaoiicTBa ¥ rpaduK KOpHS N-Oi CTeNeHH

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM MOKa3aTelIeM
Kontponbnas padota: "CBoiicTBa u

51 rpaduk KOpHs N-O CTENEHHU.
WppanmonansHele ypaBHeHNA"

59 CreneHb ¢ pallMOHaJIbHBIM NTOKA3aTeNeM U
e€ CBOICTBA

53 CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTENEM U
e€ CBOICTBA

54 CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTENEM U
e€ CBOICTBA

55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonk3oBanue rpaduka GyHKIUU A
pelieHus ypaBHeHU!

57 Hcnons3oBanue rpaduka GyHKINN A

pellIeHns ypaBHEHUN




[TokazaTenbHbie ypaBHeHUS. OCHOBHbBIE

58 METO/IbI PEIICHHS TTOKA3aTEeIbHBIX 1 0
YpaBHEHUI
[Toka3zarenbHble ypaBHeHUs. OCHOBHBIC

59 METO/Ibl PEIICHNUS [T0KA3aTEIbHBIX 1 0
YpaBHEHUU
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

60 METO/Ibl PELIECHNUS [10KA3aTEIbHBIX 1 0
YpaBHEHUI

61 Kontposbnas padota: "[lokazaTenpHas 1 1
¢yukuus. [lokazarenbHble ypaBHeHUS"

62 Jlorapudm gucna. CpoiicTa yiorapupma 1 0

63 Jlorapudm uucna. CoiicTBa norapupma 1 0

64 Jlorapudm gucna. CpoiicTa yiorapupma 1 0

65 JlecsiTuuHBIE U HATYypaJibHbIE JIOTapUPMBbI 1 0

66 JlecATUUHBIE U HaTypaJIbHbIE JOTapH(pMbl 1 0

67 [IpeoOpazoBanme BhIpaXKEHUH, 1 0
coJIeprKalIuX Jorapudmol

68 IIpeoOpa3oBaHue BBIpAKEHUIH, 1 0
COJIepKaIIHX JIOTapu (MBI

69 [IpeoOpazoBaHme BhIpaXKEHUH, 1 0
COJIepKaIIHX JIOTapu (MBI

70 Jlorapudmuueckas pyHKIUsA, €€ CBONCTBA 1 0
u rpaduk

71 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA 1 0
U rpadukK

79 Wcnonb3oBanue rpaduka GyHKINN A5 1 0

peuieHusl ypaBHEHU I




Hcnonp3oBanue rpaduka GyHKIHH 115

3 pelIeHHs ypaBHEHUI
Jlorapudpmuueckue ypaBHeHusi. OCHOBHbIE

74 METOBI peIIeHUs Torapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METO/bI PEIICHHUS JIOTApUPMUUECKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

76 METO/IbI PEIICHHS JIOTApUPMUICCKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JorapupMUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUT
JorapupMHUUECKUX ypaBHEHUN

79 KontponbHas padora: "Jlorapudpmuueckas
¢yukuus. Jlorapudpmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 orpezieNieHue TPUTOHOMETPHUUECKHUX

(yHKIUH YMCIOBOrO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 onpeieJICHuE TPUTOHOMETPUUECKHIX
(GYHKUIMH 4HUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE
bopmyIsl

87 OCHOBHbBIE TPUTOHOMETPUYECKHE
hopmyITbl

88 OCHOBHbBIE TPUTOHOMETPUYECKHE
dbopMyIibI

89 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmyIsI

90 IIpeoOpa3oBaHue TPUrOHOMETPHUUECKUX
BBIPAKEHU I

01 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX
BBIPAYKEHU I

92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPa)KCHU I

03 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

94 Perrenne TpUroHOMETPHUUECKUX
ypaBHEHUH

95 Perrenne TpUroHOMETPHUECKUX
YpaBHEHUI

96 Perienue TpUroHOMETPHUECKUX
ypaBHEHUH

97 Pemrenne TpuroHOMETpHUYECKUX
yYpaBHEHUU

98 Pemrenne TpUroHOMETpHUYECKUX




YpaBHEHUU

Pemenne TPUT'OHOMETPHUYCCKUX

99 .
ypaBHEHUM

100 Pemenne TpuroHoMeTprUYECKUX
YpaBHEHUI
KonTponpHas padora:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKHE YpaBHEHUS"
IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUS

102 Mocaea0BaTeIbHOCTER. MeTo
MaTeMaTHYECKON MHIYKIIUN
MOHOTOHHBIE M OTPAaHUYCHHBIC

103 MocJieI0BaTeIbHOCTH. MicTopus aHamu3a
OCCKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomeTpryeckas mporpeccus

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccus

107 CyMMa GeckoHEeYHO yOBIBaromen
F€OMETPUYECKON MPOTPECCUU

108 JIMHENHBIN U DKCIIOHEHIIMAIIBHBIA POCT.
Hucno e. DopMya CIOKHBIX TPOLEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIA POCT.
Uucno e. Dopmyia CI0KHBIX POLEHTOB

110 Hcnons3oBanne mporpeccuu Jyisi pemieHus
peanpHBIX 3a/1a4 MPHUKJIATHOTO XapakTepa

111 KonTponpHas padora:

"I[TocnenoBaTenbHOCTH U TIPOTpPeCcCHu’”




112

HenpepbiBHBIE QYHKIINU U UX CBOMCTBA

Touka pa3pbiBa. ACUMITOTHI I'paUKOB

113 .
byHKIUI

114 CpoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha
OTpE3KE

115 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

116 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABEHCTB

118 MeTo 1 UHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 IIpuMmeHeHnEe CBOMCTB HENPEPHIBHBIX
(GyHKIMH 1715 peieHus 3a1aq

120 IIpuMeHeHNEe CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1aq

121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIINH

122 Omnpenenenne, TeOMETPUIECKUI CMBICIT
MIPOU3BOJHOMN

123 Omnpenenenue, GU3NIECKUNA CMBICIT
MIPOU3BOJHOMN

124 VYpaBHeHHEe KacaTelnbHON K rpaduKy
byHKIII

195 VYpaBHeHHEe KacaTelbHOU K TpauKy
byHKIIUN

126 [Tpon3BoHBIC DIIEMEHTAPHBIX (PYHKINH




127 [Tpon3BoHBIC NIEMEHTAPHBIX (PYHKLIUI 1 0

128 [Tpou3BoaHast CyMMBI, IPOU3BEICHIS, 1 0
YaCTHOTO ¥ KOMITO3UIIUU (QyHKITUI

129 [Tpou3BoaHast CyMMBI, IPOU3BEICHMUS, 1 0
YaCTHOTO U KOMITO3UIIMH (YHKIIHIA

130 [TpousBoiHAS CYMMBI, IPOU3BEACHHSI, 1 0
YaCTHOTO M KOMITO3UIIUU (QyHKITUI

131 Kontponbnas padota: "[IponsBoanas” 1 1

132 [ToBTOpeHME, 0606HI€HIEG," ) 1 0
cucTeMaTHh3alus 3HaHui: "Y paBHEHUS

133 [ToBTOpeHME, 0606HI€HIEG," ) 1 0
cUcTeMaTu3anws 3HaHui: "OyHKIHH

134 HroroBas koHTpobHAs paboTa 1

135 Hrorosas koHTpoJIbHAsT paboTa

136 [ToBTOpEHME, 0606LHCHI:IG, 1 0
CUCTeMaTH3aIvsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11




Ne i/

Tema ypoka

11 KIIACC

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

JaTa nzydyenus

[IpuMeHeHne NpoOU3BOJHON K
UCCIICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCleIOBaHUIO (PyHKIUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMbI
Haxosxnenne HanOobIIero u
HAaUMEHBIIETO 3HAUYEHUS HENPEPBIBHON
(GyHKIMU Ha OTpe3Ke

Haxoxnaenue HanOOJIBIIETO U
HAMMCHBIICTO 3HAYCHU HCHpCpBIBHOﬁ




(GyHKIMU Ha OTpe3Ke

10

11

Haxoxnenune HanOopIIero u
HaMMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMIPEPHIBHON
(GyHKIMHM Ha OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
GyHKIIUM Ha OTpe3Ke

13

14

15

16

[Ipumenenne npou3BOIHOMN ISt
HaXO0JICHUS HAMJTYYIIIETO PEIICHUS B
MIPUKJIATHBIX 3a/1a4ax

[Ipumenenne nporu3BOIHOM IS
HAXO0XJIEHUS HAaUJTy4Ilero pelIeHUs B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nponu3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIION UITu
rpaduKom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITU
rpaduKom

17

Komnozunus ¢pyHkuit




18

Kommosurus ¢hyHKImit

19 Kommnosumus hyHkmmi

20 I'eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

91 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
IepBOOOPA3HBIX
[TepBooOpazHbIe AIEMEHTAPHBIX

24 ¢bynkumid. [IpaBuiia HaXOKACHUS
1epBOOOPaA3HBIX
IlepBooOpazHble 1eMEHTAPHBIX

25 ¢bynkui. [IpaBuna HaXOXKICHUS
epBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTeTrpaja

97 Brruucnenue onpenenéHHoro HHTerpana
o gopmyine HoroTona-JleliOnuna

28 Brruncnenue onpeneia€HHOro nHTerpaia
o Gopmyine HoroTona-JleliOnuna

29 IIpumeHeHne nHTerpana 1Jis1 Hax0XKACHU
TUIOIIAeH TIOCKUX QUTyp

30 [IpumeHneHue nuHTerpaia g HaX0XKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pereHnit quddepeHraIbHbIX

YpaBHEHUI




[Tpumeps! pemennii quddepeHraIbLHbIX

32 .
ypaBHEHHH
MaremaTruueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MTOMOIIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U IrpauKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U IrpapuKu

38 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U IrpapuKu

39 Tpuronomerpuieckne GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUN C IIOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHU C TOMOIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YPaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemenne TpuroHoMeTpUUeCKuX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MHUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalvoOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppalOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHAIbHBIX HEPABEHCTB
61 I'paduueckue METObI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHH
62 I'paduueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPaBHEHHUH
63 I'padrueckue METObI pELICHNUS
[I0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METObI peLICHNUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLeHus
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peLICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peleHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI pEeIICHHS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U Jorapu(pMHIECKUX
HEPABCHCTB

72

73

74

KonrtponbHas pabora:
"UppanroHalibHble, 10Ka3aTeIbHbIE U
norapupMUUECKUEe HEpaBeHCTBA"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

78

N3o0paxkeHne KOMIJIEKCHBIX YHCET Ha
KOOPJMHATHOM INIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOT'O YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII AJIA




penieHus (GU3NIECKUX ¥ TE€OMETPHUICCKHIX

3aa4y

82 Konrtponsnas padora: "KomriuiekcHsie
gucna"

83 HarypanbHble u 1ienpie yucia

84 HatypanbHble u Lienble uncia

85 [IpumeHeHue MpU3HAKOB AETUMOCTH
LEeJbIX YUCell

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCell

87 [TpumMeHeHne TPU3HAKOB IETUMOCTH
uensix yucesn: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix uncen: HOJ u HOK

89 [TpumMeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YUCEII: OCTAaTKH 110 MOJTYJIO

90 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpuMeHeHne NPU3HAKOB 1ETUMOCTH

91 LeJIBIX Yncell: anroput™ EBknuia ms
peleHus 3a1a4 B IeIbIX YUciax

92 KontponbHas pabota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIICICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIBHBIE CHCTEMBI U CHCTEMBI-




CICACTBUA

95

96

97

OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEM pallMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH MPpallMOHATIBHBIX
YpaBHEHUI

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeJIbHBIX
ypaBHEHUH

98

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
ypaBHEHUH

99

100

101

102

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
YpaBHEHUI

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
KHU3HHU, UHTEPIPETALHUS TOTyIEHHBIX
pe3yIbTaToOB

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 337134 U3
pa3nuYHbIX 001acTei HAYKH U peaNbHOM
KHU3HHU, UHTEPIPETALHUS TOTyIEHHBIX




pe3yJIbTaToB

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13

103 pa3nuYHBIX 001aCTe HAYKH U PeabHOM
KHU3HHU, UHTEPIPETALUS TTOTYIEHHBIX
pE3yIbTaTOB
Kontposbnas padora: "Cuctemsl

104 panMoHaTBHBIX, UPPALMOHATIHHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUN"

105 ParmonanbHble ypaBHEHHUS C
napameTpamu

106 PanmonanbHble HEpaBEHCTBA €
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napamMeTpamu

110 [Toka3zaTenbHBIE ypaBHEHUS, HEPABEHCTBA
C rmapaMeTpamMu

111 IlokazareabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHEeHuS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuieckre ypaBHEHUS C

napameTpamu




TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

115

116 TpUroHoMeTpUIECKUE CUCTEMBI C
rapameTpamu

[Toctpoenue u uccienoBanue
117 MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMi C MOMOIIbIO YPAaBHEHUH C

napameTpamu

HOCTpOCHI/Ie Hn UCCIICIOBAHUC
118 MAaTEMATHYCCKHUX MOI[GJ'IGFI PCaJIbHBIX
CI/ITyaI_[I/Iﬁ C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C mapameTpaMu

HOCTpOCHI/Ie H UCCIICOOBAHUC
119 MAaTEMATHYCCKHUX MOI[GJ'IGFI PCaJIbHBIX
CI/ITyaI_[I/Iﬁ C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C rmapamMmeTpamMu

KonTponbnas pabora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, o600IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, 06061IeHNE,
cUCTeMaTu3auys 3HaHui: "YpaBHeHns"

[ToBTOpenue, o6o0IIEHNE,
123 CUCTEMaTH3alus 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o600mEeH e,
cuctemMaTtu3anus 3Hanuii: "HepaBencraa"

125 [ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, 0600mIEHNE,

126 . " 1 0
cucremaru3anus 3HaHwuii: "HepaBeHcTBa
[ToBTOpeHue, o600IIEHNE,

127 cuctemMaTtu3anus 3Hanuii: "[Ipon3BoHas 1 0
U € npuMeHeHue"
[ToBTOpeHue, 06001eHNE,

128 cucteMaTtu3anus 3Hanuii: "[Ipon3BoHas 1 0
U e€ npuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

129 cucreMmarusauus 3HaHui: "IIponsBogHas 1 0
u e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE,

130 cucreMarusauus 3HaHui: "HMHTerpan u 1 0
ero npuMeHeHue"

131 [ToBTOpEHwUe, 06o6meHIfe," 1 0
cucTeMaru3anus 3HaHui: "OyHkun"

132 [ToBTOpEHwMe, 0606IIIeHI:Ie," 1 0
cucTeMaTu3aus 3Hanuii: "OyHkuun"

133 [ToBTOpEHwUe, 0606IIIeHI:Ie," 1 0
cucTeMaTu3aus 3Hanui: "OyHkuun"

134 HToroBast KOHTpOJIbHASA paboTa

135 Hrorosas KOHTpoOJIbHAs paboTa 1

136 [ToBTOpeHwUeE, o6o61ueH1fe, 1 0
CUCTEMaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa ¥ HadaJla MaTeMaTUYecKoro aHaiausa (B 2 yactax), 10 kimacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u npyrue; noj
penakiueir MopakoBuua A.I'., O01IecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«101] MHEMO3HHA»

* MaTeMaruka: anredpa v Hadajia MaTeMaTUYECKOTO aHaIu3a, FEOMETPHSI.
Anrebpa v HavaJla MaTeMaTUYecKoro ananusa (B 2 yactax), 11 kimacc/ Yacts 1:
Mopakosuu A.I"., CemenoB I1.B.; Hacte 2: MopakoBuu A.I'. u npyrue; nosu
penakmueit Mopakosuya A.I'., O01IecTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO

«101] MHEMO3HMHA»

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA

Marematuka: airedpa 1 HayaJla MaTeMaTUYECKOrO aHallnu3a, reoMeTpus. Anredpa
¥ HavaJla MaTeMaTU4ecKoro aHanusa (B 2 gactsax), 10 kmacce/ Yacts 1:
Mopakosuu A.T'., Cemenon I1.B.; Hactes 2: MopakoBuu A.I'. u npyrue; noa
penakiueit MopakoBuua A.I'., O61IeCTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO
«110I0 MHEMO3HWHA»

* Maremaruka: anreOpa 1 Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.

Anre6pa v HavaJla MaTeMaTUYecKoro aHaiausa (B 2 yactax), 11 kimacc/ Yacts 1:



Mopakosuu A.T'., Cemenos I1.B.; Hacte 2: MopakoBuu A.I'. u npyrue; noja
penakuueit Mopakosuya A.I'., O0I111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«101] MHEMO3HMHA»

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/51/

https://www.yaklass.ru/p/algebra/10-klass

https://www.yaklass.ru/p/algebra/11-klass
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