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MNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0ydYaloIUXcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca OOydJaromuecs OBIIAJEBAOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOopas (popMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHajli3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAaKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

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 oOydeHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATeIIbHO-MEeTOANYecKue TuHIM: «Yncna
U BBIYUCIICHU», «DyHKIUU U Tpadukuy, «YpaBHEHUS U HEpPaBeHCTBa», «Havama
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Y4alOTCsl Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4eOHBI KypC SBIISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO HhopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO CHOPMYITMPOBAHHONW MAaTeMaTUYECKOM 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pe3yabpTaTe OoOydYarouidecss OBJAJCBAIOT PA3JIMYHBIMU  METOJAMH  PELICHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKCHHUI,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyXlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QOpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYyHKIUM U TpaduKu» TECHO
nepersieTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad 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 (hOpMyJaMU 3aBUCHUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yudenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIBHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs: y3HaIT 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 JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KOKIIBIN U3 Pa3fIesioB MPOTPaMMBI, ITOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadasna
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).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

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

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepalMu ¢ JCUCTBUTENBHBIMU  4YHUCIaMU.  MopyJib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
noaXosend (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJISI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

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

Jlorapupm uymucna. CpoiictBa mnorapu¢pma. [lecaTuuHble W HaTypaibHbIC
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJIHOW MEepeMEHHOW. JlenmeHne MHoroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JTOTapU(PMBbI.

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

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemenne cuctem JIMHEWHBIX YypaBHEHHMW. Marpuna CHUCTEMBbI JMHEHWHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYECHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHWe TMOCTPOEHHOM MOJEIU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3uyHbIX o0JlacTeld HayKu U pealbHOU
YKU3HU.

DOyHkuuu U rpapuku

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

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3HaueHus: QYHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBajpaTuyHash W APOOHO-TMHEHHAas (QYHKIMU. DJIeMeHTapHOe
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
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazaTenbHast u jorapudmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaXx M SBJICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U1 TeoMeTpuUecKas rnporpeccuu. beckoneuHo yObiBaroias
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
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 PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble pyHKIMU. Onpenenennue, reOMeTpUUECKUi U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

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

MHokecTBa M JIOTHKA

MHoOXecTBO, Oonepanuu HaJ MHOXECTBAMH M HMX CBOMCTBA. JlMarpaMMbl
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiuaa 1uist pereHust
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 Myapa. KopHu N-oii creneHru 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 CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS 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 pazIu4HbIX o0JacTeld HayKu 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 3aj]adyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

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

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Bpruucnenue
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 depeHIInaTbHbIX
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 TPAKIAHCKOHN MO3UIIMHA 00YYJarOIIEeT0oCs KaK aKTUBHOTO |
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C UX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEACHUS, CBSI3aHHOTO 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
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME 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  MaTeMaTHYeCKOMYy  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 BIIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenbl, IJIaHUPOBAHHE 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 HayKH 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
WHJMBUIYAJIBHO 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
OTIpEJICIICHHS TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACcCU(DUKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

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

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHUM, YMO3aKIIFOUCHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MPOOIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMU, TIPOILIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE TMPOIECCa, a TAaKKE 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 MH(POPMAIINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB 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 IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJayH,
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 pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

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

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ Y4ETOM HOBOM UH(OPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7auH;

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHITH IPUUHUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHun Y4eOHbIX 3aJad, NPUHUMATh IIeJib COBMECTHOM
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMBD» W WHBIE), 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 oOyuenuss B 10 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, MPOIEHTHI, HWPPALUOHATBHOE 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 MPUOTKEHHBIC BBIYUCIICHUS, PABUJIA OKPYTIICHUS, IPUKUIKY U
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 OIEpUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypaibHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

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

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIUYHACICHHUS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOILIBIO MaTpULl U ONPEIEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

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

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

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



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIBI Il TPeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

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

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
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 (QYHKUUH, KOMMIO3UUUs (QYyHKUMM, Tpaduk ¢GyHKUIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIIUH,
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
HeabIM TOKa3zareneM, rpapuk CTeNeHHOW (YHKIMH C HATypaJbHBIM M LEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

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

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

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apIyMEHTa;

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 MOHATUSAMHU: apuPMeTHUecKass U TeOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU JI PELIEHUs peajbHBbIX 3aJad MPUKIAIHOTO
XapaKkTepa;



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

CBOOOIHO OIEpUpPOBaTh MOHATUSMU: HENPEPBIBHbIE (QYHKIHMH, TOUYKU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

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

CBOOOIHO OIEpUpPOBaTh MOHATUSAMHU: 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 3a1ad.

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 OIEpPHpPOBATh TMOHATUSMU: OIpENCIICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayaia MaTeMaTHUYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOZIHO OMEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen ISl pelIeHus 3a/1ad, IPUMEHSATh
anroput™m EBkina;

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

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIC YHCa B ajareOpamyeckoil u
TPUTOHOMETPUUECKOH (hopMe, BBIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE 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 COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
Jorapu(pMUUYECKUX YPAaBHECHUN U HEPABCHCTB;

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

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

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
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
(yHxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIy4YIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyion wim
rpaduKom;



cBOOOIHO OMEpUpOBaTh MOHATUSIMHU: [EPBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaNIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n NPOrpaMMblI Bcero Kontpoapupie | Ipakruteckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
MHOX€ECTBO 1€MCTBUTENbHBIX YHCEIL.
1 MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUU
5 Oyukun U rpaduku. CreneHHas GyHKIUS C 12 1
LEJIbIM [T0Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0l CTENEHHU. 15 1
WppannonanbHble ypaBHEHUS
4 [TokazarenbHas Qpynkuus. [lokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKUIUS. 18 1
Jlorapudmuueckue ypaBHEeHUS
6 TpuronomeTpruyeckue BIpaXXeHUS U 29 1
ypaBHEHUS
[TocnenoBaTeTbHOCTH U TPOTPECCUH 10
HemnpepriBabie Gpynkuu. [IponsBomnas 20
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NPOrpaMmblI Bcero Konrpoarupie | Iparriseciue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29 1
IPOM3BOIHON
2 [TepBoOOpa3Hast U HHTETpAI 12 1
3 I'paduku TpUroHOMETPUYECKUX (DYHKITHIA. 14 1
Tpuronomerpuyeckue HepaBEHCTBA
4 HppaunoHanbHble, IOKa3aTeIbHbIE U 24 1
JorapupmMuyecKue HepaBeHCTBa
KommiekcHbie uncna 10
6 Harypanbnsle u nensle yucia 10
CucTeMbl palioOHATEHBIX, UPPAIIMOHATIBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3ama4yM ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 16 5
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl

1 MHo03ecTBO, Onepaliy HaJl MHOKECTBAMU 1 0 0
U UX CBOMCTBA 01.09.2025

2 i -B 1 0 0
Huarpammsl Diinepa-Benna 01.09.2025
[IpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO

3 1 0 0
amnmapara Jijis peIIeHHs 3a1a9 02.09.2025
Panmonansubie yncia. OOBIKHOBEHHBIE U

4 0 1 0 0
JECATUYHBIE TpOOU, TPOLIEHTHI, 04.09.2025
OecKOHEUYHbIE IEPUOANYUECKUE APOoOH
Panmonaneueie yncna. OOBIKHOBEHHBIE U

5 JeCATUYHBIE APOOH, IPOIIEHTEHI, 1 0 0 08.09.2025
OecKOHEUYHbIE IEPUOANYECKUE ApOoOU
[Ipumenenue apobeii u NPOLEHTOB IS

6 1 0 0
peleHsI MPUKIIAIHBIX 3a71a4 08.09.2025
[Ipumenenue apobeii u IPOIEHTOB IS

7 1 0 0
peleH sl MPUKIIAIHBIX 337134 09.09.2025
HeiicTBuTenbHble uncia. PanmonaabHbIe U

8 1 0 0
UppalMOHAJIbHBIE YK CIIa 11.09.2025

9 ApudmeTrueckue ornepaum ¢ 1 0 0
JIEHCTBUTEIHLHBIMU YACIAMU 15.09.2025

10 Moyiib TeHCTBUTEIIEHOTO YUCIIa U €T0 1 0 0




CBOICTBa

15.09.2025

11

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ysibTara BRIYUCICHUN

16.09.2025

12

OcCHOBHBIE METOBI PELICHUS LENIbIX U
JIPpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

18.09.2025

13

OCHOBHbBIE METO/Ibl PELLICHHS LIENIbIX U
JPOOHO-PaLOHAJIbHBIX YPaBHEHUHN U
HEPaBEHCTB

22.09.2025

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLMOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

22.09.2025

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4IeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

23.09.2025

16

MHorousneHsl ¢ HensMi Kod(hGuiineHTamu.
Teopema Buera

25.09.2025

17

Pemenue cucrem JIMHENHBIX YpaBHEHUN

29.09.2025

18

Pemenue cucrem JIMHENHBIX YpaBHEHUN

29.09.2025

19

Martpuua cucTeMsbl JINHEWHBIX YPAaBHEHUMN.
Onpexnenurens MaTPUIBI 2X2, €T0
TrE€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

30.09.2025

20

Omnpenenurenb MaTpUILbl 2X2, €ro
F€OMETPUUYECKHI CMBICIT U CBOMCTBA;

02.10.2025




BBIYHCJICHHUEC €I'0 3HAYCHUA

21

[IpumeHeHnue onpeaenuTeNs Ui pelieHus
CHUCTEMbI JINHEHHBIX YPaBHEHUM

06.10.2025

22

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMbI JINHEHHBIX YPaBHEHUM

06.10.2025

23

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YPaBHEHU

07.10.2025

24

KontposbHas padota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUH"

09.10.2025

25

OyukIus, criocoObl 3a1aHusl QYHKITHH.
B3aumHO oOpaTHBIE (QYHKITHH.
Kommosutust ¢pyHKIuit

13.10.2025

26

I'padux pyHKIMU. DIeMEHTapHbIC
npeoOpa3oBanus rpadukoB GyHKINN

13.10.2025

27

OO6acthb ornpeesieHust © MHOXECTBO
3HaueHuil pyHkuuu. Hymu ¢pyHkimm.
[IpoMexyTKH 3HaK OCTOSTHCTBA

14.10.2025

28

UErHbie 1 HEUETHBIE (PYHKITUH.
[Tepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

16.10.2025

29

MaxkcuMyMbl © MUHUMYMBI (DYHKITHH.
HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYHKINU Ha TPOMEKYTKE

20.10.2025

30

Jluneiinas, kBaJpaTu4Has ¥ IpoOHO-
TUHEWHas QyHKIUH

20.10.2025

31

DneMeHTapHOEe UCCIIEJOBaHNE U
MOoCTpoeHHe rpaduKoB ATUX QyHKIUN

21.10.2025




9J'I€MCHTapH0€ HUCCICIOBAaHHUC U

32
MOCTPOCHUE IPAPUKOB ITUX QYHKIIUHA 23.10.2025
33 Crenens C LenbIM NIOKa3zareneM. bunom
Herotona 06.11.2025
34 Crenens C LenbIM NIOKa3zareneM. bunom
Herotona 10.11.2025
CrenenHast GyHKIHMS C HATypaIbHBIM U
35 . E€ cBoii
1enbIM Toka3aTeneM. E€ cBoiicTBa u 10.11.2025
rpadux
36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadux” 11.11.2025
37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEINEHHU U ero CBOMCTBA 13.11.2025
38 Apudmernaeckuit KOpeHb HATYPaTbLHON
CTETNEHHU U ero CBOMCTBA 17.11.2025
[TpeoOpa3oBaHUSs YMCIOBBIX BBIPAKCHHIH,
39
coJiepKalluX CTEMEeHU U KOPHU 17.11.2025
[TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
40
coJiepKaluX CTEMEeHU U KOPHU 18.11.2025
[TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
41
coJiepKalluX CTENEHU U KOPHU 20.11.2025
HppaunonaneHsle ypaBHeHNs. OCHOBHBIE
42
METO/IbI pcimeHHﬂ HpparioOHAIbHBIX 94.11.2025
ypaBHEHUN
UppatnmonansHele ypaBHeHUs. OCHOBHBIE
43
METOIbI pcimeHHﬂ UppalMOHATLHBIX 94.11.2025
ypaBHEHUN
44 Uppatnmonansuele ypaBHeHHUs. OCHOBHBIE




METO/Ibl PEIICHUS UPPALMOHATBHBIX
YpaBHEHUI

25.11.2025

PaBHOCHIIBHEIC MNEPEXOabl B pCHICHUUN

4 HPPAMOHAIILHBIX YPaBHEHUM 27.11.2025
46 PaBHOCHIIbHBIE ITEPEXO/IbI B PEILICHUH
HPPAMOHATILHBIX YPaBHEHUM 01.12.2025
47 PaBHOCHIIBHBIE ITEPEXO/IbI B PEILICHUH
UppalMOHANIBHBIX YpaBHEHUI 01.12.2025
48 PaBHOCHIIbHBIE NTEPEXO/Ibl B PEILICHUH
UppalMOHATIbHBIX YpaBHEHUI 02.12.2025
CaoiicTBa ¥ rpauK KOpHS N-Oi CTENEHU
49 Kak (pyHKIHM 0OpaTHOM CTETIeHH C 04.12.2025
HATYyPaJIbHBIM ITOKa3aTeIIeM
CaoiicTBa U rpaduk KOpHS N-0i CTETICHN
50 Kak (pyHKIHM 0OpaTHOM CTETIeHH C 08.12.2025
HATypaJbHBIM ITOKa3aTelIeM
KonTponbnas padora: "CsoiicTBa u rpaduk
o1 KOpHS n-OfI"CTeHeHI/I. Hppanuonaibusie 08.12.2025
YpaBHEHHUS
59 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U
e€ cBOlCTBa 09.12.2025
53 CreneHb ¢ pallOHAJILHBIM TIOKa3aTeleM U
e€ cBOlCTBa 11.12.2025
54 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U
e€ cBOlCTBa 15.12.2025
55 IToka3zarenbHast QyHKIM, €€ CBOICTBA U
rpaduk 15.12.2025
56 Hcnonb3oBanue rpaduka GyHKIUM 115




pelIeHHs ypaBHEHUI

16.12.2025

Hcnons3oBanue rpaduka GyHKIUU 4715

57
perieHus: ypaBHCHHU I 18.12.2025
[TokazarenbHble ypaBHeHUS. OCHOBHBIC
58 METO/IbI p?HIeHI/ISI MOKa3aTeIbHBIX 99 12 2025
ypaBHEHUH
[TokazarenbHble ypaBHeHUs. OCHOBHBIC
59 METOJIBI pcimeHI/m MOKa3aTeNbHBIX 92 122025
ypaBHEHHH
[lokazarenbHble ypaBHEeHUSA. OCHOBHbIE
60 METOIBI p?meHH;[ IoKa3aTeJIbHBIX 93122025
ypaBHEHHH
61 KonTponbnas padora: "[lokazarensHast
¢ynkuus. [TokazarenbHbie ypaBHeHUS" 25.12.2025
62 Jlorapudwm gucna. CpoiicTsa iorapupma 9912 2025
63 Jlorapudwm gucia. CpoiicTa jorapupma 9912 2025
64 Jlorapudm uucna. ColicTBa jJorapudpma 30.12.2025
65 JlecATUUHBIE U HATypaJIbHbIE JTOTapr(pMbl 12.01.2026
66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 12.01.2026
67 IIpeoOpa3oBaHue BBIpAKEHHIH,
COJIepKaIIHX JIOTapU (MBI 13.01.2026
68 IIpeoOpa3oBaHue BBIpAKEHHIH,
COJIepKaIIHX JIOTapU (MBI 15.01.2026




[IpeobOpazoBanme BhIpaXKEHUH,

09 coJiep KaIux jJoraprupmbl 19.01.2026
70 Jlorapudmuueckas GyHKIIUs, €€ CBONCTBA

U rpaduk 19.01.2026
7 Jlorapudmuueckas GyHKIIHs, €€ CBONCTBA

U rpaduk 20.01.2026
79 Hcnons3zoBanue rpaii)m(a byHKIMM 1715

pellieHus ypaBHeHU! 22.01.2026
73 Hcnonb3oBanue Fpaii)HKa GbyHKIMU A7

pelieHust ypaBHEHHU I 26.01.2026

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
74 METO/BI p?meHH;[ JorapupMUIECKUX 96.01.2026

ypaBHEHHH

Jlorapudpmmueckue ypaBHeHusi. OCHOBHBIE
75 METOBbI p?HIeHI/ISI JorapuPMUUECKUX 97 01.2026

ypaBHEHHH

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 METOBbI p?HIeHI/ISI Jorapu(PpMUIECKHX 99.01.2026

ypaBHEHUH
77 PaBHOCHIIbHBIE TTEPEXO/IbI B pEIICHUH

Jorapu(pMHUUECKUX ypaBHEHUN 02.02.2026
78 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH

Jorapu(pMHUUECKUX ypaBHEHUN 02.02.2026
79 KonrtponsHas pabdora: "Jlorapupmuueckas

¢ynkuus. Jlorapudpmuueckue ypaBHeHus" 03.02.2026
80 Cunyc, KOCHHYC, TAHT€HC M KOTaHT€HC

YKCJIOBOTO apryMeHTa 05.02.2026
81 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC




YHCJIOBOI'O apryMEHTa

09.02.2026

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

82

YHUCJIOBOT'O apryMEHTa 09.02.2026
83 ApKCHHYC, apKKOCUHYC ¥ apKTaHT'eHC

YHUCJIOBOT'O apryMEHTa 10.02.2026

Tpuronomerpuveckasi OKpy>KHOCTb,
84 onpeneanHe TPUTOHOMETPHUIECKUX 12.02.2026

(GYHKIHMI YUCIIOBOTO apryMeHTa

Tpuronomerpuveckasi OKpy>KHOCTb,
85 onpe;[enueHHe TPUTOHOMETPHUYECKHIX 16.02.2026

(YHKITUH 9UCIOBOTO apryMEHTa
86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 16.02.2026
87 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 17.02.2026
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 10.02.2026
89 OCHOBHBIE TPUTOHOMETPUICCKUE POPMYITBI 94.02.2026
90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIpaXKCHUI 26.02.2026
01 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPAKEHUN 02.03.2026
92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpaXKEHUI 02.03.2026
03 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKEHUN 03.03.2026
94 Pemmennie TpUroHOMeTpHUYECKUX YpaBHEHUIN




05.03.2026

95 Pemenne TpUroHOMETPUYECKUX YPaBHEHUN 09.03.2026
96 Pemenne TpUroHOMETPUYECKUX YPaBHEHUN 09.03.2026
97 Pemenne TpUroHOMETPUYECKUX YPaBHEHUN 10.03.2026
98 Pemenne TpUroHOMETPUYECKUX YPaBHEHUN 12.03.2026
99 Pemenne TpUroHOMETPUYECKUX YPaBHEHUN 16.03.2026
100 Pemenne TpUroHOMETPHUUECKUX ypaBHEHHUIA
16.03.2026
KonTponbnas pabora:
101 Tpuronomerpuueckue BI)Ipa)KeHIfSI u 17.03.2026
TPUTOHOMETPHUYECKUE YPAaBHEHHS
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS
102 . M
0 HOCJ‘IGI[OBaTeJ'II)Ir\IJOCTeI/I eTox 19.03.2026
MaTeMaTHYeCKON WHAYKIINU
MOHOTOHHBIE U OTPaHUYCHHBIC
103 nocienoBarenbHocTu. Mcropus ananusa 93.03.2026
0ECKOHEYHO MaJIbIX
104 Apudmerndeckas Iporpeccust 93.03.2026
105 I'eomeTprueckas nporpeccus 94.03.2026
106 beckoneuHo yObIBarolasi reoMeTpuiecKas
nporpeccust 26.03.2026




CyMMa OeckoHEUYHO yObIBaromen

107 T€OMETPUUYECKON TTPOTPECCUH 06.04.2026
108 JIMHEHBIN ¥ YKCTIOHEHIIMAIBbHBIA POCT.

Uucno e. Dopmyiia CI0KHBIX MPOIIEHTOB 06.04.2026
109 JIMHEHBIN ¥ YKCTIOHEHIIUAJIbHBIA POCT.

Uucno e. Dopmyiia CI0KHBIX MPOIEHTOB 07.04.2026
110 Hcnonb30BaHue mporpeccuu Ajs pereHus

peanbHBIX 3aJ1a4 MPHUKJIAJTHOTO XapakTepa 09.04.2026
111 KonTponbHas pabora:

"[locnenoBarenbHOCTH U Iporpeccuu” 13.04.2026
112 HenpepbiBHBIE QYHKINN U UX CBOICTBA 13.04.2026
113 Touka pa3pbeiBa. ACUMIITOTHI TpaUKOB

byHKIUI 14.04.2026
114 CaoiicTBa QyHKIMI HETIPEPHIBHBIX HA

OTpe3Ke 16.04.2026
115 CaoiicTBa QyHKIMI HETIPEPHIBHBIX HA

OTpe3Ke 20.04.2026
116 MeTto HHTEPBAJIOB JUTSI PEILICHHS

HEPaBEHCTB 20.04.2026
117 MeTo HHTEPBAJIOB JUTSI PEIICHHS

HEPaBEHCTB 21.04.2026
118 MeTto HHTEPBAIOB TSI PEIICHHSI

HEPABEHCTB 23.04.2026
119 [IpuMeHeHne CBOWCTB HENPEPBHIBHBIX

GyHKIUH 1715 petieHus 3a1a4 27.04.2026
120 [IpuMmeHeHne CBOMCTB HETIPEPHIBHBIX

GyHKIUH 175 peteHus 3a1a4 27.04.2026




121

[lepBas u BTOpasi NpOU3BOAHbBIE PYHKIINH

28.04.2026

122 Onpenenenue, reoOMETPUUECKUNA CMBICIT

MIPOM3BOTHOM 30.04.2026
123 Omnpenenenue, GU3NISCKUNA CMBICIT

MIPOU3BOTHOM 04.05.2026
124 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIIUN 04.05.2026
125 VYpaBHeHHE KacaTelbHOU K rpaduKy

byHKIMN 05.05.2026
126 [Tpon3BoaHBIC HIIEMEHTAPHBIX (PYHKIUI 07.05.2026
127 [Tpon3BoIHBIC AIEMEHTAPHBIX (PYHKIIHHA 11.05.2026
128 [Tpon3BoiHAS CYMMBI, POU3BEACHHSI,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 11.05.2026
129 [Tpon3BotHAs CYMMBI, IPOU3BEACHHSI,

YaCTHOTO ¥ KOMITO3ULIUU (QYHKIUI 12.05.2026
130 [Tpon3BoiHAS CYMMBI, POU3BEACHHSI,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 14.05.2026
131 Kontponbnas padota: "[IponsBoanas” 18.05.2026
132 [ToBTOpenme, 0600IIEHNE, CHCTEMATH3 AL

3HaHuil: "YpaBHeHus" 18.05.2026
133 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL

3HaHui: "OyHkun" 19.05.2026
134 HTorosasi KOHTpOJIbHASA paboTa

21.05.2026




135 Hrorosas koHTpobHas paboTa

25.05.2026

[ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3 AL
3HAHUH

136

25.05.2026

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchl

[IpuMeHeHne Npou3BOIHON K
UCCIIeI0BaHHIO (PyHKIUI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO QYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO QYHKIUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

[IprMeHeHne nNpou3BOIHOM K
MCCIIeI0BaHMIO (DYHKITHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaKOOJIBIIIEr0 U

HaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(byHKIMU Ha OTpe3Ke

Haxoxnaenue HanOOJIBILIEr0 U




HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKIMH Ha OTpe3Ke

HaxosxaeHne HanOobIIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMH Ha OTpe3Ke

10

Haxoxnenne HanboIbIIero u
HAMMEHBIIIETO 3HAYEHUS HETIPEPHIBHOM
(GyHKINU Ha OTpe3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIICTO 3HAUCHUS HETPEPHIBHOM
(GyHKINM Ha OTpe3Ke

12

Haxoxneaue HaubobIIero u
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKIIUU HA OTpE3Ke

13

[Ipumenenre npou3BOIHOM IS
HAaXOKJICHUS HAWTYYILIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUs HAaWJIY4IlIero pelIeHUs B
MPUKJIAJHBIX 3aa4ax

15

IIprMmeHeHre nporu3BOIHOMN ISt
ONIPEAEIEHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (POPMYIION UITH
rpaduxom

16

[IpumeHeHre mporu3BOIHOMN IJIst
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (POPMYIION UITH
rpadpukom




17

Kommozurust ¢hyHKimii

18 Kommozurust ¢hyHKimii

19 Kommozurust ¢hyHKimii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM TJIOCKOCTH

21 ['eomeTpuyeckue oOpas3bl ypaBHEHU Ha
KOOPJMHATHOM TJIOCKOCTH

99 KoHnTtponbHas padora: "UcciaenoBanue
GYHKIUI ¢ TOMOIIBIO TPOU3BOTHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
nepBOOOpa3HBIX

24 [TepBooOpazHbIie 37IeMEHTAPHBIX (QYHKIUI.
[TpaBuia Hax0Xk1eHUSI IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe 37IeMEHTAPHBIX (QYHKIUI.
[TpaBuia HaX0KJEHNUS EPBOOOPA3HBIX

%6 Wurerpai. I'eoMeTpru4eCKuil CMBICI
MHTETpaa

97 Brruncnenue onpenenéHHoro HHTerpaia
1o popmysne HotoTona-JlelibHuma

28 Brraucnenue onpenenéHHoro HHTerpana
1o popmysne HoroTona-JleliOHuma

29 [IprMeHeHne uHTerpana 1 HaX0XACHUS
ioniaied IIoCKUx QUryp

30 [IprMeHeHne uHTerpana 1 HaX0XACHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps pemieHuit AudpepeHnnaIbHbIX

ypaBHEHUU




[Tpumeps pemennii auddepeHInaIbHbIX

32 o
ypaBHEHHUI
Marematuueckoe MOJEeIUPOBAHHE

33 PEeaNBHBIX MPOIIECCOB C IMTOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHUH

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue QyHKINU, HX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKINU, HX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckue GyHKINU, HX
CBOICcTBa U rpadUKu

39 Tpuronomerpudeckne QyHKINAN, HX
CBOICcTBa U rpadUKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TTOMOILIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C TOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH

43 OT100p KOpHEHN TPUTOHOMETPUUYECKHX

YpPaBHEHUH C MOMOIIBIO




TPUTOHOMETPHUECKOM OKPY>KHOCTH

Pemennie TpUroHOMETpHUYECKUX

44
HEPABEHCTB

45 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

46 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTprUeCcKux
HEPABEHCTB
KoHntponbhas pabora: "I'paduku

48 TPUTOHOMETPHUECKUX (PYHKITHIHA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeJIbHBIX HEPAaBEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEILICHUS

J'IOFapI/I(pMI/ILIeCKI/IX HCEPAaBCHCTB




OcCHOBHBIE MCTOJBI pCHICHUA

> UppalMOHATIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTObl pelIeHus
UpPPaMOHATIBHBIX YPaBHECHUN
62 I'paduueckue MeTobl perIeHus
UpPPaMOHATIBHBIX YPaBHEHUN
63 I'paduueckue MeTOIBI pemeHUS
IIOKa3aTeJIbHBIX YPABHEHHU
64 I'padmaeckne MeTO B pemeHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduaeckne MeTO Bl pemeHHs
Jorapu(pMUUECKUX YpaBHEHHM
66 I'paduaeckue MeTOBI pemeHHs
norapu(pMUUECKIX HEPABEHCTB
67 I'paduaeckne MeTOBI pemeHHs
norapu(MUIECKIX HEPABEHCTB
['padrueckue METO B! peIIeHuUS
68 NOKa3aTeIbHbBIX U JIOTapu(HMUIECKUX
YpPaBHEHUNU
I'paduueckue MeTo bl pereHus
69 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX

YpaBHEHUU




70

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JOrapu(MUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
MOKAa3aTeIbHBIX U JOrapu(OMUUECKUX
HEPaBEHCTB

72

KonTtponbHas pabdora: "MppanuoHanbHele,
NoKa3aTebHbIC U JJoTapuMudeckue
HepaBeHcTBa"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUrOHOMETpHYecKasi GOpMBI 3arncu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie uncna. AnreOpanueckas u
TPUTOHOMETpHUYEcKasi pOpMBbI 3aIHCH
KOMILJIEKCHOT'O YHCIIa

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YUCCJI Ha
KOOp,[[I/IHaTHOI\/’I INJIOCKOCTH

78

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

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3NUECKUX U F€OMETPHUUECKHUX
3a1au

KoHnTtposnbhas pabora: "KomMruiekcHbie

82 |
yucna

83 HatypanbHble u 11e1ble Yrciia

84 HatypanbHble u 11e1ble Yrciia

85 [TprMeHeHre TpU3HAKOB IETUMOCTH
LEJbIX YUCEIl

86 [TpruMmeHeHre TPU3HAKOB IETUMOCTH
LEJbIX YUCEIl

87 [TpyuMmeHeHre TPU3HAKOB JIETUMOCTH
nensix yncen: HOJI m HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
uensix uncesn: HOJ[ u HOK

89 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
IEJTBIX YUCEII: OCTATKH IO MOIYJTIO

90 [TpumeHeHHe TPU3HAKOB JACTUMOCTH
IEJTBIX YUCEII: OCTATKH IO MOIYJTIO
[IpumeHeHre MPU3HAKOB JACITUMOCTH

91 EJTBIX YUCEIT: arOpuT™ EBKIHIA JUIs
pENIeHUS 3a/1a4 B IEJIBIX YHCIax

92 Kontponbnas padota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHUM.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CJIEJICTBUS

94 CucreMa ¥ COBOKYITHOCTh YpaBHEHU.

PaBHOCUIIBHEIE CUCTEMBI M CCTEMBI-




CJIICACTBUA

95

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH palioHaIbHBIX
ypaBHEHU U

96

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH MppalMOHAIbHBIX
YpaBHEHU I

97

OCHOBHBIE METO/IbI PELLIEHUS CHCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

98

OcHOBHBIE MCTOABI pCIICHUA CUCTCEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMHUUECKUX
YpaBHEHUU

100

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMUIECKUX
yYpaBHEHUU

101

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001aCTe HAYKH U peabHOM
JKU3HU, HHTEPIIPETaLUs OTyUYEeHHBIX
pe3yJIbTaToB

102

IIpuMeHeHne cuCTeM K pEeIeHUI0
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00J1aCTel HayKu U peanbHON
JKU3HU, UHTEPIIPETALUS I10JIyYCHHBIX




pe3yJbTaToB

[IprimMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3ajau U 3aja4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U PEATbHOU
KHU3HHU, UHTEPIPETaLs MOTyYEHHBIX
pe3yIbTaToB
KonTponpHas padora: "Cucremsl

104 palMoHATBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUI"

105 PannonansHbIe ypaBHEHHMS C TapaMeTpaMu

106 PanuonanbHbie HEpaBEHCTBA C
napameTpamu

107 PanyonaneHbIE CUCTEMBI € ITApaMETPAMU

108 WppanmonansHbie ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppanmonaibHbIe CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu

111 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckre ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamu

113 JlorapugpmuuecKkue CuCTEMBI ¢
napameTpamu

114 Tpuronomerpuieckrue ypaBHEHUS C
napameTpamu

115 TpuronomeTpuyeCcKrue HEPaBEHCTBA C




napaMeTpamu

116

TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu

117

[TocTpoeHue u uccneaoBanme
MaTeMaTUYECKUX MOJIeNIel peaTbHbIX
CUTYyallMil C IOMOIIbIO YPAaBHEHUH C
napameTpamu

118

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTyaluil C IOMOUIBIO CUCTEM YPABHEHUN
C mapameTpaMu

119

ITocTpoenue u uccnegoBaHue
MaTEMATUYCCKUX MOI[CJICI71 PCaJIbHBIX
CUTYallU C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMmu

120

Konrtponsnas pabdora: "3agauu c
napaMerpamu’

121

[ToBTOpenue, 06001IIECHNE,
cucTeMaru3auvs 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06001IIEHNE,
cucTeMaru3auvs 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 060061IeHNE,
CUCTeMaTH3aIusl 3HaHW: "Y paBHEHUS.
Cucremsl ypaBHeHUH"

124

[ToBTOpenue, 06001IeHNE,
cucremaTusanus 3Hanuii: "HepaBencrna"

125

[ToBTOpeHue, 00001IEHNE,
cucreMartusanus 3Hanuii: "HepaBencrpa"




[ToBTOpEeHmE, 0600IICHNE,

126 . " 1 0
cucreMaru3anus 3HaHui: "HepaBeHcTBa
[ToBTOpEeHmE, 0600IICHUE,

127 cucreMaruzanus 3Hanuil: "[IponsBonHas u 1 0
e€é npuMmeHeHue"
[ToBTOpEHME, 0600IICHUE,

128 cucremarusanus 3Hanuil: "[IpousBoaHas u 1 0
e€ npumMeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucreMaruzanus 3Hanuii: "[IponsBonnas u 1 0
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cuctemarusanus 3HaHuil: "Murerpan u ero 1 0
npuMeHeHue"

131 [ToBTOpenue, o6odIIEHKE, 1 0
cucreMarusanus 3HaHui: "OyHkunn"

132 [ToBTOpenue, 06001IIECHNE, 1 0
cucreMarusanus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IIEHNE, 1 0
cucreMaru3anus 3HaHui: "OyHkuun"

134 HToroBas KOHTpOJIbHAsA paboTa 1

135 Urorosast KoHTpOJIBbHAS paboTa

136 [ToBTOpenue, 06001IeHNE, 1 0
CHCTeMaTu3alys 3HaHUI

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHero oo1ero o0pa3oBaHus
pe3yJbTara
1 Ywucia v BEIYUCICHUS
11 OnepupoBarh MOHATHSAMH: pAIMOHATIBLHOEC U JICHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS M IECSITHYHAS IPOOb, TPOLICHTHI
12 BeimonusaTe  apudmMerwdeckue  omepanMd € palMOHAJIBHBIMH U
' JIEHCTBUTEILHBIMHM YHCIIAMHU
13 BrImomHATS IPUOTMKEHHBIC BEIYHUCIICHHS, UCIIONIB3YS ITPABUIIA OKPYTIICHUS,
' JIeJIaTh MPUKUIKY U OIIEHKY Pe3yJIbTaTa BEIYHCICHUN
OnepupoBarh MOHATHSIMH: CTEHICHb C IICNBIM IOKA3aTeleM, CTaHIapPTHAS
14 dbopMa 3ammcH JIEHCTBUTEILHOTO YHCIA, KOPEHb HATypajlbHOW CTEIICHH,
' WCIONIb30BaTh MOIXOAIIYI0 (OpMy 3amucH ACUCTBUTEIBHBIX YHCEN s
pelIeHrs MPaKTUIECKUX 33724 U TIPECTABICHUS JaHHBIX
OnepupoBarh MOHATHSIMH: CUHYC, KOCHHYC ¥ TAaHTE€HC MPOU3BOJILHOTO yTJIa;
15 WCIONb30BaTh  3alKCh  MPOM3BOJBHOTO  yriia  uepe3  oOpaTHbIe
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEeHHs U HEPABEHCTBA
OnepupoBaTh MOHSATUSMHU: TOXJIECTBO, YpaBHEHHE, HEPaBEHCTBO, IIEJOE,
2.1 paloHaIbHoOe, UppaIoHaIbHOe ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPABHCHHE
29 BrITIoNHATE TPeoOpa3oBaHus TPUTOHOMETPUYECCKHX BBIPAKESHUH W peliaTh
' TPUTOHOMETPHUCCKHE YPaBHEHUS
BrImonmHATE peoOpa3oBaHusl IENBIX, PAlHOHATBHBIX U HUPPAIMOHATBHBIX
2.3 BBIDOKEHUH W pemaTh OCHOBHBIC THITBI IIENBIX, PAIMOHATBHBIX U
WPPaIMOHATILHBIX YPaBHEHUI H HEPABCHCTB
24 [IpuMeHSITh ypaBHEHHS W HEpPaBEHCTBA IS PEIICHUS MaTEeMAaTHUYSCKUX
' 3a/1a4 ¥ 3a]1a4 U3 Pa3IudIHBIX 00JacTel HAYKU U peaabHOM KU3HU
MonenupoBaTh peajdbHBIC CHTyalldd Ha S3bIKE alreOphl, COCTaBJIATh
2.5 BBIPOKCHHS, YpaBHEHUS, HEPABCHCTBA IO YCIIOBHIO 3aJa4d, HCCIICIOBAThH
MTOCTPOCHHBIE MOJIENIU C MCIIOIh30BAaHUEM allliapara anreopbl
3 OyHKIUHN U TpaPUKU
31 OmnepupoBaTh MOHATUAMH: (PYHKIHS, cOCcOOBI 3agaHus (QyHKIMH, 00JIaCTh

OTIpeNieIeHus W MHOXKECTBO 3Ha4YeHHUH (yHKIMHM, rpaduk QyHKIUH,




B3aUMHO OoOpaTHBIC (PYHKITUU

OnepupoBarh MNOHATUSAMU: UYETHOCTb W HEUYETHOCTh (PYHKIMH, HYJIH

3.2 (GyHKIIUY, TPOMEKYTKH 3HAKOIOCTOSHCTBA
3.3 Hcnons3oBarh rpaduku GyHKINN Ul pelIeHUsT YpaBHEHUH
34 CtpouTth 1 yuTaTh rpaduKu JTUHEHHON (PYHKIIMHU, KBAAPATHIHON (PYHKIINH,
CTeNeHHON (YHKIIMH C LENBIM MOoKa3aTelleM
Ucnonb3oBate rpaduku (QyHKUMHA JUIS HCCIENOBaHUS MPOIECCOB U
3.5 3aBUCHUMOCTEH MpH pEIIeHUH 33Jad M3 JPYTrUX Y4eOHBIX MPEIMETOB U
peasIbHOM JKU3HH, BBIpAXKaTh POPMYJIaMHU 3aBUCUMOCTH MEX1Y BEIMYUHAMU
4 Havana matematuyeckoro ananusa
41 OnepupoBarh MOHATHUSAMH: TIOCIEIOBATEIBHOCTh, apupMeTH4ecKas Hu
' reoMeTpHuuecKas Mporpeccuu
4 OnepupoBarh TMOHATUSAMHU: OECKOHEUHO YOBIBaIOIIas TreoMeTpuYecKas
' porpeccus, CyMMa OECKOHEUHO yOBIBAIOIIEH reOMETPUICCKON TPOTPEeCCUu
4.3 3amaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIOCO0aMuU
44 Hcnonb3oBaTh CBOICTBa MOCHENOBATENILHOCTE W Mporpeccuid s
' pElICHUS pealTbHBIX 33a7a4 MPUKJIAHOTO XapaKkTepa
5 MHoxecTBa 1 JIOTUKA
5.1 OnepupoBath MOHATHUSIMHI: MHOXKECTBO, OTIEpPAIIUH HAJl MHOXKECTBAMH
Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN — ammapar g ONHUCaHUs
52 pEATBHBIX TIPOIECCOB M SBJICHUH, NP PEIICHUH 3a/1a4 U3 JPYTUX YIeOHBIX
MIPEIMETOB
5.3 OnepupoBarh  TMOHATUSMHU:  ONpEACIICHUE,  TeopeMa,  CIEJCTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbLHON NPOrPaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yabTara
1 Yucna 1 BEIYUCICHUS
OnepupoBarh MOHITUSIMU: HATypaJbHOE, IEJ0€ YHUCIO; HCIOIh30BATh
11 MPU3HAKU JEIUMOCTH IEJNbIX YHCEN, Pa3JIOKEHHE YHCiIa Ha MPOCThIE
MHOKHTEIH JUIS PEIICHHS 3a,1a9
1.2 OnepupoBarh MOHATHEM: CTENIEHb C PAIIMOHATILHBIM MTOKa3aTeIeM
13 OnepupoBarh NOHITUSAMHU: JOrapudM yucia, AECATUYHBIE U HATypalibHbIE
' sorapuMbI
2 VYpaBHEeHMs U HEPABEHCTBA
2.1 [IpuMeHaTh CBOWCTBA CTEMEHW JUIA TPeoOpa3oBaHUS  BBIPAKCHHH,




ONEpUPOBATh TOHATUSMHU: TIOKA3aTEJIbHOE YpaBHEHHE W HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEeIbHBIX YPAaBHEHUI U HEPABEHCTB

BoinonusaTe mpeoOpa3oBaHUs BBIPAKEHUHM, COJEpKAIIUX JIOrapuMsl;

2.2 ONEpPUPOBATH IMOHATUAMU: JIOIApU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOrapU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB
2.3 HaxonuTs pemieHust npocTeHInX TPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelIeHUE;
2.4 UCIOJIb30BATh CUCTEMY JIMHEHHBIX YPABHEHUH U1 pEeLICHUs MPAKTUUYECKUX
3a1a4
95 Haxonuts pemennst npocTedmmx CUCTEM U COBOKYITHOCTEH pallMOHATIbHBIX
' ypaBHCHHUIT U HEPABEHCTB
MogenupoBaTh peajbHBIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
2.6 BBIPQKEHUS, YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBbI IO YCIOBUIO 3a/ayH,
HCCIIEI0BATh MOCTPOSHHBIE MOJICIH C MCIIOJIb30BaHUEM ariapara areopbl
3 OyHKIWH U TpaduKH
OnepupoBarh MOHATUSAMH: TEpHOAWYECKAas (QYHKIHSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIIMM, TOYKM SKCTpeMyMa (QyHKIUH, HauOojblee M
' HaMMEHbIIee 3HaYeHHUS (DYHKIMHM Ha MPOMEXKYTKE; HCIOJIB30BATh WX JUIA
uccieoBaHus (pyHKIUH, 3aJaHHOH rpadukom
OmnepupoBaTh HNOHATUAMM: TPaQUKH MOKa3aTEIbHOMN, JOrapupMHUUECKON U
3.2 TPUTOHOMETPUYECKHX (PyHKIMM; u300pakaTb HUX Ha KOOPAWHATHOM
IUIOCKOCTH M UCIOJb30BATH /IS PEIIEHUs] YPABHEHUI U HEpaBEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU IpapuKU JIMHEHHBIX YpaBHEHUM
' U MCTIOJIb30BaTh UX JUI PELICHUs CUCTEMbI JIMHEHHBIX ypaBHEHUN
34 Hcnonb3oBate rpaduku (yHKIMHA A7 MCCIENOBAaHUS TPOLIECCOB U
' 3aBUCUMOCTEH U3 JPyTuX y4eOHBIX IUCHUILINH
4 Hauana maTemMaTiueckoro aHaimsa
OmnepupoBath MOHATUSAMH: HEMIPEPbIBHAS (YHKIIHUS, IPOU3BOJHAS (DYHKIIUH;
4.1 UCIOJIb30BATh I€OMETPHUUECKUN U (PU3MYECKHIH CMBICT MPOM3BOIHOM IS
pereHws 3a1a4
49 HaxomuTe  NMpOW3BOAHBIE  DIEMEHTApHBIX  (PYHKIWH,  BBIYUCIATH
' MIPOU3BOIHBIC CYMMBI, TIPOU3BENECHUS, YACTHOTO (DYHKIIHIA
Hcnonws3oBaTh  MPOM3BOJMHYIO  JUIi  HWCCeNOBaHHWs  QYyHKIMH  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, NMPUMEHSTh PE3yJIbTaThl WCCIEAOBAHUS K
MTOCTPOCHUIO TPaPUKOB
44 Hcnonp30BaTh MPOW3BOIHYIO TSI HAXOXKACHUS HAWIYYIIETO PEIICHHS B
' MPUKIIAJHBIX, B TOM YHCIIE COLMATbHO-3KOHOMUYECKHX, 3a1a4ax
45 OmnepupoBaTh NOHATUSAMM: IepBOOOpa3Has M HMHTErpan; IOHUMATh
' reOMETPHUECKUH 1 (PU3NYECKHI CMBICI HHTETpaja
46 Haxonute nepBooOpa3Hble 3J€MEHTApPHBIX (QYHKIMHA, BBIYUCIATh UHTETPA

o ¢opmyne Herotona — Jleitbauia




4.7

Pemrats MPUKIAAHBIC 3aJa4d, B TOM YHUCJIC COOUATIbHO-3KOHOMHNYECCKOIO U
(bl/ISI/ILIeCKOFO XapaxkTepa, CpeacTBaM MaTEMaTHYECKOI'O aHA/IM3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Pammonanbupie  yncna.  OOBIKHOBEHHBIE M JECATUYHBIE JIpOOHM, TPOICHTHI,
11 OeCKOHEeUHbIE MMEePHOANYECKHE APOOH. ApupMETHYECKHE OIIEPallui C PalMOHATEHBIMU
' qucaaMy, IpeoOpa3oBaHus YUCIOBBIX BhIpaxkeHUH. [IpuMenenue 1pobeii U npoueHToB
JUIS PELIeHUs IPUKJIaIHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACiIel 3HAaHUM U peanbHOMN KU3HU
JlelicTBUTENbHBIE YKCia. PanoHanbHble U HppalMoHalbHble Yncia. ApudmMerrnueckue
1.2 Olepaluu ¢ JAEUCTBUTEIbHBIMH uuciaMu. [IpuOnk€éHHbIE BBIYMCICHMSA, IMpaBUIIa
OKpYTJICHUs, IPUKU/IKA U OLIEHKA pe3yJIbTaTa BEIYUCICHHH
Crenensb ¢ 1ienpIM nokaszareneM. CtannaptHas ¢popma 3aruc 1eHCTBUTEIbHOTO YUCIIA.
1.3 | Hcnonp3oBaHue MOIXOAALIEH (GOpPMBI 3amMcU ACHCTBUTEIbHBIX YHMCEN Ul PELICHUS
MPaKTUYECKUX 3aJ1a4 U MPECTABICHUS JaHHbBIX
14 ApudmeTnueckuii KOpeHb HaTypajbHOW cTemneHu. JlelWcTBus ¢ apuMeTHYEeCKUMU
' KOPHSIMHU HaTypaJbHOU CTEIEHH
15 CuHyC, KOCHMHYC M TAaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHT€HC YMCIOBOI0 apryMeHTa
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUS
99 [IpeoOpa3oBanre TPUTOHOMETPUUECKHUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopmytbl
53 VYpaBHeHHe, KOpeHb YypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB
2.4 | Pemenue nenbix ¥ IpoOHO-pAIIMOHAEHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpPaBHEHUN U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPHYECKUX YPaBHEHUH
97 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUIO0 MaTeMaTHUECKUX 3aj1a4 U 3a/1a4 U3
' pa3IMYHbIX 00JacTel HAyKH U peasIbHOM JKU3HU
3 OyHKIMH U TpaduKu
31 OyHknusa, cnocoOwsl 3amanus ¢GyHkuua. ['paduk QysHkmuu. B3aumHO o00paTHBIC
' GyHKIMH
39 O6mactp ompeneneHUss W MHOXECTBO 3HaueHWd ¢yHKiuuu. Hymm ¢QyHKImM.
' ITpomexyTKH 3HaKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKLIUU
3.3 CrenenHas QyHKLHUs C HaTypaJbHBIM U LIeJbIM MoKa3ateneM. E€ cBoiicTBa u rpaduxk.




CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
34 Tpuronomerpuyeckasi OKPYXKHOCTb, OMNpEICICHUE TPUTOHOMETPUUECKUX (GYHKIUN
' YHCIIOBOTO apryMeHTa
4 Havana marematuuyeckoro ananusa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3afaHusl MOCJenoBaTesbHOCTe. MOHOTOHHBIE
' MOCJIeI0BATEIHHOCTH
ApudmeTrnueckas U reoMeTrpuueckas Iporpeccud. beckoHeuHo —yObIBaromas
4 reomerpuueckas mporpeccus. Cymma OeCKOHEYHO YObIBalOllel TIeOMETPUYECKON
' nporpeccuu. @opmyia CIO0XKHBIX MPOIEHTOB. lcronp30BaHuE MPOrpeccHu s
pelIeHus: peasibHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHosxecTBa U JIOTUKA
MHuoxecTBO, omnepauuu HaJa MHOoxecTBamu. [luarpammer Oinepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO —afmapaTta Ui ONHMCAHHUS PEaIbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 APYTUX yUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnbie u nemnbie uncna. [I[pu3Haku 1eTMMOCTH HENbIX YHCeT
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOKCTBA CTETIEHH
1.3 Jlorapudm uncna. [lecaTnynble U HaTypajibHbIE JOrapupMbl
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHHi, copepKaluX Jorapu(mbl
2.2 [IpeoOpa3zoBanme BeIpaKEHUH, COIEPIKAIINX CTENIEHU C PAIIMOHATILHBIM TTOKa3aTesieM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazaTenpHBIC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUSI 1 HEPABEHCTBA
26 CucreMbl TMHENHBIX YpaBHEHUN. Penienrne npukiagHbIX 3a/1ad ¢ MOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTeMBbl ¥ COBOKYITHOCTH PallMOHATIBHBIX YPAaBHEHU U HEPABEHCTB
28 [IpumeneHnne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3aad
' W 3aJ1a4 U3 Pa3IUIHBIX 00JaCTel HAYKH U PEaTbHOM KU3HU
3 OyHKINUK U TpaPUKH
Oynaknus. Ilepuonnueckne ¢GyHknuu. [IpoMexyTkKH MOHOTOHHOCTH (DYHKITUH.
3.1 Makcumymbl U MuUHUMYMbl GyHKUuU. Haunbonbliee M HauMeHblllee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE




3.2

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH

3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U rpaduKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUH A pelIeHHs] ypaBHEHUM U TMHEWHBIX CUCTEM
Wcnonb3oBanue rpadukoB GYHKIUI IS UCCIICTOBAHMSI TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT MpPH PEIIEHUWU 3aJad M3 JPYTrUX Y4eOHBIX MPEIMETOB H
peaIbHOM KU3HU
4 Hauana marematnyeckoro anaamsa
4.1 HenpepriBable pyHKIIMU. MeTo1 MHTEPBAJIOB JIJIsl PELICHHs] HEPAaBEHCTB
4.2 [TpownsBoanas pynkuuu. ['eomerpruecknii 1 GU3NIECKUA CMBICIT IPOU3BOTHON
43 [TpousBoaHbie 3MeMEHTapHBIX QYHKIHMA. DOpMysnbl HAXOXKICHHUS IMPOU3BOIHOM
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47 WuTerpain, ero reoMmerpuueckuil U pusmdeckuii cMpIci. Berancienne uHTerpana mo

dbopmyne Hetotona — JleiiOHuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUA K NPEAMETHBIM pPe3yJbTATaM O0CBOCHUS
NPOBEPsSiEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Brnanenue MerogamMu J0Ka3aTenbCTB, alrOpUTMaMU pEIICHUS 3aj1ay;
yMeHHe (GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUSMHU: OIpPE/EICHHE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOMCTBO, NPU3HAK, [0KAa3aTEJbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKH; MPUMEHATh UX; YMEHUE (POpPMYITUPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUH,
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYKACHUA ITPpHU PCUHICHUHA 3aaa4, OUCHUBATDH
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepUpPOBaTh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OICpallMi HAJl MHOXKCCTBAMMU,
YMEHHE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OnmrucCaHusd p€ajbHbIX MPOLUECCOB U SIBJICHUU U IIpu pCIICHHUU 3aaa4Y, B TOM
qHclie U3 APYruX y4eOHBbIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a1aBaTh
U OMHCHIBATh Tpadbl pa3NIUYHBIMU CIIOCOOAMHU; MCIIONB30BATh rpadbl MPU

pelIeHUH 3a/1a4

YMeHne omnepupoBaTh MOHITHSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEeHb HATYPaJbHON CTENICHH, CTETICHD C
parroHaIbHBIM TOKA3aTeNIeM, CTETEeHb C JCWCTBUTEIBHBIM MOKA3aTeIeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TAaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK IO MOMAYJIO, PAaMOHATBHOE YHCIIO, UPPAIMOHATIBHOE YHCIIO,
MHOXCECTBAa HATypaJbHBIX, M[CJIBIX, pallMOHAJIbHBIX, HeﬁCTBHTeHBHBIX
2 qrcel; YMEHHE UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINN 00Nt
JeATEIh W HaWMEHbIee oO0Ilee KpaTHOe, ajlropuT™M EBkiamma mpu
pellIeHnH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU TO3UIIMOHHBIMU CHCTEMaMHU
CYHCJICHUS; YMEHUE BBITIOJIHSITH BEIYMCIICHUE 3HAYCHUN U TIPE0Opa3oBaHMUsI
BBIPOKECHHM CO CTETNEHsAMU W Jiorapudmamu, mpeoOpa3zoBaHusl APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSAMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass TpOrpeccusi, TeOMETpPHUYECKas




mporpeccusi, OCCKOHEYHO YOBIBAIOMIas TIe€OMETpHUYECKas MPOrPecCHs;
yMEHHE 3a/aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEI
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBUS C KOMIUIEKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCTOIB30BaHUS KOMIUIEKCHBIX YHCEN;, ONEePUpPOBATH
MNOHATHSMU:  MaTpuna 2X2 u  3x3, omnpeneiauTelb  MaTpUIIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCEPABCHCTBA, HWX CHUCTEMbI;, YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHE,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHfI, HCpPaBCHCTB W CHUCTECM, YMCHHUC PpCIIATb YPABHCHUA,
HCPaBCHCTBA M CUCTEMLBI C IIOMOLIBIO PAa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMbBI C IIApaMCTPOM; TIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUA MAaTEMAaTUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpEMyM (PYHKIMH, HauOOJIbIee M HAaUMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HenpepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
byHKIUM, TiepBasg U BTOpas MpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3nueckuif CMBICH TNPOU3BOIHOHM, MepBooOpa3Has, ONpeaenEHHbIH
UHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHI rpapuka (QyHKIUM; YMEHUe
BBIUMCIATh  NPOU3BOAHBIE  CyMMBI, IIPOM3BEIEHUS, YacTHOIO U
KOMIO3UIIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYyHKIMY; yMEHHME HaXOOUTh MPOHM3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh IPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMMH,
HaXOIUTh HAWOONbIINE W HAaWMEHbIINE 3HAueHUS (YHKIMNA; CTPOUTH
rpa¢uKi MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaIM3a; MPUMEHATh IMPOU3BOAHYIO JJIs HAXOXKACHMUS HAWIyYILEro
pellIeHUss B NIPHUKIAIHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMHUYECKUX U

bu3MYECKUX 3aJa4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYpP C TOMOIIBIO




HHTErpaaa; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHas QyHKIIHS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIUS, KBagpaTH4yHas (QyHKIHS,
paunvoHanbHass (QYHKLUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
Jgorapupmuueckas (QYHKIHH; yMEHUE CTPOUTh TpauKu HM3YUEHHBIX
GyHKIMA,  BBIIOJHATH  TIpeoOpa3oBaHus  TrpadukoB  (QyHKIUH,
UCTIOJB30BaTh Tpa(uKH Ui U3yYeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHu: 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33had M3 pealbHOU
KU3HH;, BBIpaXaTh (OpMyJaMHd 3aBHCHMOCTH MEXKIy BEINYHHAMU;
UCIIOJIb30BAaTh CBOWMCTBA W rpaduKu (QYHKIMH JUIS PEHICHUs ypaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 33Ja4d U3 OOJAaCTH YNpaBJICHUs JIMYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4d, HCCIENOBATh IOIYYEHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHE MOJIEIUPOBATh
peanbHbBIE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue omepupoBaTh MOHSATUSMHU: CpelHee apupMeTHUecKoe, MEAraHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, TUCIIEPCHs, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0opa; YMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBIEHHYIO0 B TaOJMIIaX, Ha Iuarpammax, rpapukax,
OTPaXKAIOIIYI0 CBOMCTBA PEabHBIX MPOLIECCOB U SIBICHU; MPEACTaBIAThH
uHpOpMaIMI0O C TOMOMIBIO TaOJWII ¥ JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JlaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; IrpaUyecKu HCCIeA0BaTh COBMECTHbIE

HaOJIOICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs U JTMHEHHOU perpeccuu

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKrX METOJIOB; IPUMEHSThH
(GOpMyJIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (OPMYIIy MOJHOM
BeposTHOCTH, hopmyny beprymim, koMOuHaTOpHBIE (aKThl U (POPMYIIBL;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYHMHA, pPAaCIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTaHJAPTHOE OTKJIOHEHHUE
CIIy4allHOW  BENWYMHBI, (QYHKIHMHA paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEeHUe
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIS PEIICHUs 3a/1a4,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBIICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSATH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OLICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATH BEPOSITHOCTHYIO MOJETHh U

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYUHA yTia, IJIOCKUN YTroJl, IBYTPaHHBIN
yroj, TpEXIPaHHBIA YIrojl, CKPELUIUBAIOIIKUECS MPSIMBIC, MapauIeIbHOCTD U
NEPNCHAUKYJIAPHOCTD IIPAMBIX H HJ'IOCKOCTGI\/'I, Yroia MCEXAy IIpsIMBIMHU,
Yroia Mexay IMpsAMOH U IIIOCKOCTBIO, YIrOJI MEXKIy IUIOCKOCTAMH,
paccTostHUE OT TOYKM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY HPSIMbIMH,
pPacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIB30BaTh IPU PEIICHUU
3aaa4 U3YYCHHBIC (baKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATH
pasMepbl OOBEKTOB OKPY’KAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTb

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATHUSAMU: IJIOWEAAb GUTYpbl, 00BEM (UTYpHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, NOUpaMuia, (urypa u TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaib
MIOBEPXHOCTU NHUpPaMHbl, MPU3MBbI, KOHyCa, LWIMHIpPA, O00bEM Kyoa,
IPSIMOYTOJIBHOTO NapajUle/IeNuIeaa, MNUpaMHUIbl, NPU3MBI, IMINHAPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIX OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHyCa,; YMEHHUE CTPOUTb CEueHHue
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
dbopMyIIMpOBaTh ONpeeNeHUs] U3y4yaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccUpUKanuioo (GuUryp 1o
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
NapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPBI, B TOM YHCIEC B IMPHPOJE,
UCKYCCTBE, apXUTEKTypE; UCIOIb30BaTh NTE€OMETPUICCKHE OTHOIICHUS TIPH
pEIICHUN 3a]la4; HAXOJWUTh T'C€OMETPHUYSCKHUE BEIWYMHBI (IJIMHA, YTOJI,
oAb, 00BEM) NPU PEHICHUH 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB H
U3 pealbHOW JKU3HU;, YMEHHUE BBIUUCIIATH TEOMETPUUYECKHE BEITUIHHBI
(ImuHA, YroN, TUIOMAAh, OOBEM, IIIOIMIATh TOBEPXHOCTH), HCHIOJIB3YS
W3YYCHHBIE (OPMYJIBI M METOMABI, B TOM YHCIE: IUIONlb TMOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYcCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoda,
MPSIMOYTOJIBHOTO  TIApaJUIeNIeNIUIe/Ia, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, 1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[06HBIX (bI/Il"yp
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YMeHne ornepupoBaTh MOHATHSMU: MPAMOYTOJbHAS CHCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pasJio’KEHHUE BEKTOpa Mo 0asucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE MPOU3BEACHHUE, YIroJl MEXIY
BEKTOpaMHU; yMEHHUE HCIOJIb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METOT

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/ia4 JpYyTHUX y‘-Ie6HBIX npeamMecToOB
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YMenue BLI6I/IpaTB MOAXOMAIIMNNA METO, IS peUICHUs 3ala4u; IOHNUMaHUC
SHAYUMOCTH MATEMATUKH B HU3YUYCHHUU TPUPOAHBIX H O6HIGCTB6HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC PACIIO3HABATHL TMPOABIICHHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPbI MATEMATUICCKUX

OTKPBITUM POCCUMCKON U MUPOBOM MaTeMAaTHYECKOU HAYKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Yucna v BBIYKCICHUS

11 Harypanbnsle u nensle yncina. IIpusHaku 1eIMMOCTH LENbIX YU CET

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaibHOH cTerneHu. JlelcTBUs ¢ apupMeTHIeCKIMHU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpiM rnokaszarenaem. CTeneHb ¢ pallMOHAIbHBIM MoKa3aTesieM. CBoMCTBa
- CTETICHU

15 CuHyc, KOCHMHYC W TaHITE€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

HevictButenbHple 4ucia. ApudmeTHdyeckue omnepanud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOamkEéHHbIe BEIYUCICHHS, IPaBUIIa OKPYTIICHHS, TPUKUIKA M OLEHKA
pe3yJbTaTa BRIYMCICHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommuiekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Hensle 1 1poOHO-paliiOHaIbHbIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHHUS

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS

2.5 Lenblie n 1poOHO-palIOHANIbHBIE HEPABEHCTBA

2.6 HppannoHanbHbIe HEPAaBEeHCTBA

2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTeab MaTPULIbI
3 OyHKIWH U TpaduKu




Oynknus, cnocoOwbl 3amanust GyHkmuu. ['paduk dynkummu. B3aumuo oOpaTHBIE

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKIMU. [leproanyeckue GyHKIMN
OOnacte ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkuumu. Hynmn ¢yHkuun.
32 [TpomexxyTkn  3HaKomocTostHCTBA.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HauGospinee M HauMeHbIIee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINHI, UX CBOWCTBA U rpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMnToTel rpagukoB (yukumid. CpoiicTBa  (yHKUUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana marematnyeckoro aHnammsa
4.1 [TpousBonHas Gynkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX QYHKIUN
[IpumeHenne NpPOU3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U
4.2 AKCTpeMyMbl. Haxoxmenue HanOONbIIero U HAMMEHBINEro 3HaYeHUs (YHKIUU Ha
oTpe3Ke
4.3 [TepBooOpasnast. MaTErpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTtopuka
7 I'eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpaIIEHUS
7.5 KoopaunaTsl 1 BEKTOpBI




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro anaimsa; 10 kimacc.
yriyonennoe ooydaenne Mepsinsk A.I'., Homuposckwii JI.A., [Tonsko B.M.; on
penakiueit [Togonbsckoro B.E. O61iecTBo ¢ orpaHiueHHON OTBETCTBEHHOCTHIO
N3narensckuii ieunTp « BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO
«3narenbctBo «IIpocBemeHue

* Maremaruka. Anredpa 1 Hayana MaTeMaTH4ecKoro anaiusa; 11 kiacc.
yriryonenHoe ooydenue Mepaisik A.I'., Homuposckuit J[.A., [Tonsikos B.M.; nox
penakuueit [Togonbckoro B.E. O01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
N3natensckuii ienTp « BEHTAHA-I'PA®y»; AkiinonepHoe oOIIeCTBO

«M3parenscTBO «lIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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