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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



BBIIAIOIIMXCST pe3yJibTaTaX, IMOMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKU, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas JTMHUA «MHOXECTBA M JIOTUKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONUIUN BCE pa3/esbl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMaTUKH U HCIOJIb30BaTh €T0 JJI BBIPAXKEHHS] CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MAaTE€MaTHKH KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTUKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
oOy4Jaronuxcs, N03BOJIIET UM CTPOUTH CBOM PACCY’KJIEHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIICHUSI.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOT0 MOJEIMPOBAHUSA, KOTOpbIE MNpPU3BaHbI
c1oco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENECH peasbHBIX
CUTYyallUi, WCCIEAOBAHMS 3TUX MOJENEH C IMOMOUIbIO ammapara ajiredopbl U
MaTEMaTUYECKOr0 aHaliM3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIN U3 pa3/iejoB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO MCHOJB3YEeTCsl AJsl PelleHUs NPUKIAIHbIX 3axad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHu3yeTcsl B IpoLecce U3YyUEHHs BCEX TEM YUeOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOro kypca «AnreOpa M Hadajla MaTEMaTHYECKOTO
aHanuza» otBoauTcsa B 11 kiacce — 136 yacoB (4 dyaca B HEJIENIO).



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Yuciia 1 BbIYMCICHUS

Harypanbuble u nenble yncna. [[pumMeHeHne NMpU3HAKOB JIEMMOCTH LIEJIbIX
qyuces, HauOoJbmuik oOuui genutens (nanee — HOJ]) m HamMeHblee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurmMa EBkinuaa asis penieHus
3a/1a4 B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKue Onepalnuyd ¢ KOMIUIEKCHBIMU
yrcaamMu. M300pakeHne KOMILJIEKCHBIX YHCENI Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YKCEN IJIs PEIICHHS (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHH W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHYECKMX  YPAaBHEHHMH C  IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pa3IMyHbIX 00JacTeld HayKu WU peaibHOU
YKU3HU, UHTEPIPETALMS OTYyUYEHHBIX PE3yIbTaTOB.

DyHKIUHN U TPaPUKH

I'padux xommosumuu ¢Gyuknuii. ['eomerpudeckue o0pa3bl ypaBHEHUU W
HEpaBEHCTB Ha KOOPJIWHATHOM TUIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IpaUKH.

['padrueckre mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHH 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNA i1 KCCIENOBAHUS TMPOIECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 APYrHX Y4eOHBIX
MPEAMETOB U PEATIbHON KU3HMU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a



[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOosbIIEro W HAUMEHBUIETO  3HAYEHUU
HENPEepHIBHON (YHKIIMH HAa OTPE3KE.

[IpuMeHeHME TPOU3BOJHOM IS HAXOXKACHUS HAWJIY4IlIEero pELICHUS B
NPUKIAIHBIX 3a/adax, Uil ONPENCIICHUS] CKOPOCTH M YCKOPEHMS IMpolecca,
3aJIaHHOTO (HOPMYJIION MK TpauKoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBoOOpa3HbIC
aneMeHTapHbIX QyHkIui. [IpaBuia HaxoxaeHus: TEPBOOOPA3HBIX.

WNnTerpain. I'eomeTpuueckuu CMBICJI MHTErpala. Brruncnenne
ornpenenéHHoro naterpana no gopmysne Hetotona-Jleiibnuna.

[IpumeHneHnue uHTErpana s HaXOXACHHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHmaibHbIX ypaBHEeHUN. MaTtemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0  auddepeHInaTIbHbIX
YPaBHECHUM.



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

JIMYHOCTHBIE PE3YJbBTATBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLeIyp TpaKJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCHUHCKOTO Hapojaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETHKY MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

chOpPMHPOBAHHOCTh yMEHHUS MPUMEHSATH MaTeMAaTUYeCKWe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE 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 TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymel mnpodeccnr ¥ peann30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHWN IS pelieHus 3agad B 00JIacTH
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW W OOIICCTBCHHOM  IPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO JEATEIbHOCTD
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSATHM, OTHOIIEHWWA MEXAy TMOHATUSIMH, (POpMyIHpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPHUIATEIIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIUE, YCIOBHBIC,

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

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX H
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBObI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHI KAaK MCCIEI0BAaTEIbCKAUM MHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
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 uHbopMaIuu o CaMOCTOSITEIILHO
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, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATh CBOHU CYXKICHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSATENIbHO BBHIOMpPATh (QoOpMaT BBICTYIUIGHHA C Y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTUYeCKOM 3a/1au;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUIYTHHOU
paboThl mpu pemeHur Y4eOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOIEH

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOEr0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
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:

cBOOOIHO OIEpPUPOBaTh MOHATUSMU: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
pPAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

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

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BATh MOAXOANTYI0 (POPMY 3alUCU 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: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

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

CBOOOIHO OINEpUpPOBATh MOHATUSIMU: MHOTOWIEH OT OJHOH INepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOIHO ONEpUPOBATH TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALIMU C MIOMOIIBI CUCTEMBI JJMHEWHBIX YPaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
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 TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMM: (PYHKILMSI, CIIOCOOBI 3a/1aHusl (PyHKLIUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QYHKUNU, HYJIU PYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

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

CBOOOIHO OMNEpUPOBATh TMOHATUSAMHU: TPUTOHOMETPUUECKAsT OKPYXKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KHU3HH, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMY;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHHMS MAaTEMaTHYECKOro aHajlu3a KaK aHajlu3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKLUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HETIPEPHIBHBIX (QYHKIUI JIs peLICHUs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIE
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, IIPU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB;

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

K xonmy oOyuenus B 11 kjacce oOy4aromuics TOJYYHUT CIIEIYIONINE
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, WUCIOJIb30BaTh 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;

CcBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOO/IHO OMNEPHUPOBATH MOHITUSIMHU: HUPpALMOHATBHBIE, MOKAa3aTelbHbIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
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 PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATECIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

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

MPUMEHSIThH TpauUyecKre METO/IbI JIJIs PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM ammapaTta ajireophl,
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
KOOPJIMHATHOM IJIOCKOCTH;

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 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, 3adaHHOro ¢GOpMyJIon WU
rpaduKom;



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

HaXOJUTh IUIOLIA/IU TIOCKUX (UTYp ¥ 0OBEMBI TEJ C MOMOIIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pazoBaTe/bHbIC
padoThI padoThI
pecypchl
" o . Bnbnnoteka LIOK
CCJIEIOBAHKE (PYHKIMI C IOMOIIBIO
1 a . YHKI B 22 1 https://m.edsoo.ru/
IIPOU3BOHOMN
Bubanoteka LLOK
2 [TepBooOpasHast 1 HHTETpa 12 1 https://m.edsoo.ru/
Tpad o . Bnubnnoteka LIOK
auKU TPUTOHOMETPUUYECKUX (PYHKIIHUH.
3 P P P YHIH 14 1 https://m.edsoo.ru/
TpuronomeTpuueckre HEpaBeHCTBA
7 Bubnnoteka LIOK
allMOHAJIbHBIE, TIOKA3aTEIbHbIE U
4 ppart 24 1 https://m.edsoo.ru/
norapupMHUECKUe HEPABEHCTBA
Bubnumoteka LLOK
5 KommiekcHbie uncna 10 1 https://m.edsoo.ru/
Bubnnoteka LIOK
6 HatypanbHble u ensle uncia 10 1 https://m.edsoo.ru/
Cucremsl pallMOHaNIbHBIX, HPPALMOHAIBHBIX Bnbanoteka LIOK
7 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1 https://m.edsoo.ru/
ypaBHEHUU
8 3aa4u ¢ mapameTpamMmu 16 1 BubavoTteka LLOK
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[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAaHUU

16

Bubnnoteka LIOK
https://m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Nen/m  Tema ypoka Konrpoabnbsie IIpakTHyeckue Aata tupposhie
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI pecypenI
[IpuMeHeHne Npon3BOJHOM K Bubnmnoteka LIOK
1 WCCIICIOBAaHMIO (YHKITUI HA MOHOTOHHOCTh 1 https://m.edsoo.ru/
U DKCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K Bubnmnoteka LIOK
2 WCCIICIOBaHMIO ()YHKITUI HA MOHOTOHHOCTh 1 https://m.edsoo.ru/
U DKCTPEMYMBI
[Ipumenenne npou3BOIHOM K Bubnnoteka LLOK
3 UCCIIeIOBaHHIO (PYHKIIMI1 HA MOHOTOHHOCTD 1 https://m.edsoo.ru/
U DKCTPEMYMBI
[Ipumenenne npou3BOIHOM K Bubnnoteka LLOK
4 UCCIIeIOBaHHIO (PYHKIIMII HA MOHOTOHHOCTb 1 https://m.edsoo.ru/
U DKCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K Bubnunoteka LIOK
5 HCCIEeI0BaHUI0 QYHKIMI HA MOHOTOHHOCTh 1 https://m.edsoo.ru/
U DKCTPEMYMBI
[IpuMeHeHne Mpou3BOHOM K Bubnunoteka LIOK
6 Hccaea0BaHui0 (DYHKIIUH HAa MOHOTOHHOCTD 1 https://m.edsoo.ru/
U DKCTPEMYMBI
v HaxoxneHnre HanOOIIbIIEero u 1 Bubnunoteka LLOK

HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON

https://m.edsoo.ru/
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(GbyHKIMU Ha OTpE3Ke

Haxoxnenne HanOOJIbIIEro U

Bubnnoteka LOK

OIpEaAcCICHUA CKOPOCTH U YCKOPCHUA

8 HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU https://m.edsoo.ru/
(GbyHKIMU Ha OTpe3Ke
Haxoxnenue HanOOJIBIIETO U Bubnanoteka LLOK
9 HAaMMEHBIIIETO 3HAYCHUS HETPEPHIBHOM https://m.edsoo.ru/
(GyHKIIUM Ha OTpe3Ke
Haxoxnenue HauOOJIbIIETO U Bubnanoteka LLOK
10 HaWMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM https://m.edsoo.ru/
GyHKIIUM Ha OTpe3Ke
Haxosxnenre HanOoJIbIIEro u bubnnoteka LLOK
11 HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON https://m.edsoo.ru/
GyHKIIUM Ha OTpe3Ke
Haxosxnenre HanOoJIbIIEro u bubnnoteka LLOK
12 HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON https://m.edsoo.ru/
(GyHKIIUM Ha OTpe3Ke
[Ipumenenne nponu3BOIHOM IS Brubnnoteka LIOK
13 HaXO0XXIACHUS HAUTY4IlIEero PEIICHUS B https://m.edsoo.ru/
MPUKJIAHBIX 3a/1a4ax
IIpuMeHeHne MPOU3BOIHOM 11 Bubnunoteka LIOK
14 HaXO0XXIACHUS HAUTY4IlIEero PEIICHUs B https://m.edsoo.ru/
MPUKJIAHBIX 3a/1a4ax
[Ipumenenne npou3BOTHOM IS
Bubnnoteka LLIOK
15 OINpEJIETICHUS CKOPOCTH U YCKOPEHUS https://m.eds0o.ru/
nporiecca, 3alaHHOro (OpMyJION HITN
rpaduKom
16 [Tpumenenne npou3BOTHOM IS Bubnunoteka LOK

https://m.edsoo.ru/
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nporiecca, 3alaHHOTr0 (OPMYIION HITN
rpadgukom

bubnunoteka LOK

17 Kommnosumus hyHkmmit https://m.edsoo.ru/
Bubnnoteka LOK
18 Kommnosumus hyHkmmit https://m.edsoo.ru/
Bubnanoteka LOK
19 Kommosutus ¢pyHKIuit https://m.edsoo.ru/
o Bubnumoteka LOK
I'eomeTpuueckue o0pas3sl ypaBHEHUN Ha
20 . https://m.edsoo.ru/
KOOPJMHATHOM TIJIOCKOCTH
I'eomerpuueckue oOpa3sl ypaBHEHHUH Ha busworexa LIOK
21 P N p yp https://m.edsoo.ru/
KOOPJAMHATHOMN TIJIOCKOCTH
Bubnanoteka LLOK
KonrtponsHas padora: "HccnenoBanue H
22 . o https://m.edsoo.ru/
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM
. Bubnunoteka LLOK
[TepBooOpazHasi, OCHOBHOE CBOMCTBO
23 https://m.edsoo.ru/
epBOOOPA3HBIX
. Bubnnoteka LLIOK
[TepBooOpasHbie dNeMEHTapHBIX QYHKITUH.
24 https://m.edsoo.ru/
[IpaBuiia HaX0XI€HUS IEPBOOOPAZHBIX
[TepBooOpasHbIie dNMeMEHTAPHBIX QYHKITUI bubsworera LIOK
25 p p p y ' https://m.edsoo.ru/

[IpaBuiia HaxoX/1eHUs IEPBOOOPA3HBIX
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HuTterpan. ['eomeTpudyeckuii CMbICIT

Bubnanoteka LLOK

26 https://m.edsoo.ru/
MHTErpana
Bubnnoteka LLOK
Brruucnenue onpenenéHHOro HHTErpaia mno
27 beA . P https://m.edsoo.ru/
dbopmynie Hetotona-Jleiioamma
Bubnanoteka LLOK
Boruncnenue onpenenéHHOro HHTerpaa mo
28 pea . p https://m.edsoo.ru/
dbopmyne Hetotona-Jleitonuia
Bubnnoteka LOK
[IpuMenenue uHTerpaia Juisi HaXO0XKIACHUS
29 P . rpaia A https://m.edsoo.ru/
TUTOIIAICH TUIOCKUX QUTYP
Bubnanoteka LLOK
[IpumeHeHne nHTErpana Ui HaXOXKACHUS
30 P . p a a https://m.edsoo.ru/
00BEMOB Fr€OMETPUYECKHX Tell
Bubnunoteka LLOK
[Ipumeps! pemieHnit AMppepeHtnanbHbIX N
31 . https://m.edsoo.ru/
ypaBHEHUM
Bubnunoteka LIOK
[Ipumeps! pemieHnit AMppepeHtnanbHbIX 4
32 . https://m.edsoo.ru/
ypaBHEHUH
MareMatnyeckoe MOACIUPOBaHUE Bubanoteka LIOK
33 peanbHBIX MPOIIECCOB C MTOMOILIBIO https://m.edsoo.ru/
muddepeHIranbHbIX ypaBHEHUH
Bubnnoteka LLIOK
KonTponbnast pabota: "[lepBoobpasnas u
34 P " P P P https://m.edsoo.ru/
HHTErpat
35 Tpuronomerpuueckue GyHKINHU, UX Bubnnoteka LLOK

CBOWCTBA U TpapuKu

https://m.edsoo.ru/
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Tpuronomerpuyeckue GyHKIIH, UX

Bubnanoteka LLOK

36 coiicTsa 1 rpaduKu https://m.edsoo.ru/
Bubnnoteka LLOK
Tpuronomerpuueckue GyHKIUU, UX
37 CEOﬁCTBa N rf)aq)mcn yrcumn, https://m.edsoo.ru/
Bubnanoteka LLOK
Tpuronomerpuueckue GyHKINUU, UX
38 C]foﬁCTBa H?;aq)HKH Pymicuan, https://m.edsoo.ru/
Bubnnoteka LOK
Tpuronomerpuueckue GyHKUNU, UX
39 C]fOfICTBa B FI;aqMKH yHcwm, https://m.edsoo.ru/
TOOp KOPHEH TPUTOHOMETPUUYECKHUX nbnmoteka
OT60p KOp P P Y716 LOK
40 YPaBHEHUH € TOMOLIBIO https://m.edsoo.ru/
TPUTOHOMETPUUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX Bubnunoteka LIOK
41 YPaBHEHUN C IIOMOILBIO https://m.edsoo.ru/
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX Bubnunoteka LLIOK
42 YPaBHEHUN C IIOMOILBIO https://m.edsoo.ru/
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX Bubnmnoteka LIOK
43 YPaBHEHUH € TOMOIIBIO https://m.edsoo.ru/
TPUTOHOMETPUYECKON OKPYKHOCTH
Bubnnoteka LLOK
Pemenue TpuroHOMeTpUYECKUX
44 p p https://m.edsoo.ru/
HEPaBEHCTB
45 Pemrenne TpuroHoMeTpu4ecKux Bubanoteka LIOK
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HEPABEHCTB

Pemenne TPUT'OHOMETPHUYCCKUX

https://m.edsoo.ru/

Bubnnoteka LOK

46 https://m.edsoo.ru/
HEPaBEHCTB
Pewremie OHOME Bubnnoteka LOK
LIICHUE TPUTOHOMETPUYECKUX
47 p p https://m.edsoo.ru/
HEPaBEHCTB
Konrponsnas padora: "I'paduku Bubnuoreka LIOK
48 TPUTOHOMETPUYECKHUX (QYHKITHI. https://m.edsoo.ru/
TpuronomeTrpuueckue HepaBeHCTBA"
OCHOBHBIE METOb bubamorera LIOK
I pELLIEHUS
49 p https://m.edsoo.ru/
MOKa3aTeIbHBIX HEPABEHCTB
OcHo e MeTO . Bubnanoteka LOK
HOBHBIE METObI PEIICHUS
50 ABLP https://m.edsoo.ru/
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEILIE bubanotexa LIOK
I DELLIEHUS
51 p https://m.edsoo.ru/
MOKa3aTeIbHbIX HEPAaBEHCTB
Bubnunoteka LLOK
OcHOBHBIE METOBI PELICHUS
52 https://m.edsoo.ru/
MOKa3aTeIbHBIX HEPABEHCTB
Octo e MeTO . Bubnunoteka LLOK
HOBHBIE METOJIBI PEIICHUS
53 p https://m.edsoo.ru/
JorapuMUUECKUX HEPABEHCTB
OCHOBHBIE METOOBI PEIIT bubauotexa LIOK
E€HUS
54 p https://m.edsoo.ru/

JIOFapI/I(bMI/I‘{CCKI/IX HCPABCHCTB
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OcCHOBHEBIE MCTOJbI pCHICHUSA

Bubnanoteka LLOK

55 https://m.edsoo.ru/
Jorapu(PMUIECKUX HEPABCHCTB
0 Bubnnoteka LLOK
CHOBHBIE METOJIBI PENICHUS
56 ABLD https://m.edsoo.ru/
norapuMUYECKUX HEPABEHCTB
o Bubnanoteka LLOK
CHOBHBIE METObI PEIIEHUSI
57 APLD https://m.edsoo.ru/
HPpAIMOHATILHBIX HEPABCHCTB
0 Bubnnoteka LOK
CHOBHBIE METOJIBbI PENICHUS
58 ABLD https://m.edsoo.ru/
HPPalMOHATILHBIX HEPABCHCTB
0 Bubnanoteka LLOK
CHOBHBIE METObI PEIIECHUS
59 ARLD https://m.edsoo.ru/
HMPpAIMOHAJILHBIX HEPABCHCTB
0 Bubnunoteka LLOK
CHOBHBIE METOJIBI PENICHUS
60 ABLP https://m.edsoo.ru/
HPPaIMOHAIILHBIX HEPABCHCTB
T'padp Bubanoteka LIOK
adruecKre METOAbI PEIICHUS
61 P AP P . https://m.edsoo.ru/
UppalMOHATIBHBIX YpaBHEHUI
T'pad Bubnnoteka LIOK
aduUecKre METOABI PEIIEHUS
62 P APLP . https://m.edsoo.ru/
HPPAIMOHATILHBIX YpaBHEHUI
Tpad BubnnoTteka LLOK
adrUecKre METObI PELICHUS
63 P AbLD . https://m.edsoo.ru/
MMOKa3aTeIbHBIX YPAaBHCHHM
64 I'padmyueckue MeTOBI pelIcHUS

MOKa3aTCJIbHBIX HCPABCHCTB
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I'padmueckue MeToabl pemeHus

Bubnanoteka LLOK

65 . https://m.edsoo.ru/
Jorapu(MUUECKUX ypaBHEHUI
I'padmueckue MeToAbI perieHUs bubanoreka LOK
66 https://m.edsoo.ru/
norapuMUYECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus bubnmorexa LIOK
67 https://m.edsoo.ru/
norapuMUUECKUX HEPABEHCTB
I'paduueckne MeTobI PEIICHHUS Bubnunoteka LIOK
68 MMOKa3aTeIbHBIX U JIOTApU(PMUYECKUX https://m.edsoo.ru/
ypaBHEHUH
I'paduueckne MeToBI PEIICHHS Bubnunoteka LIOK
69 MOKa3aTeIbHBIX U JIOTApU(PMUUYECKUX https://m.edsoo.ru/
ypaBHEHUH
I'paduueckue MeToabI PEIICHUS Bubnunoteka LLOK
70 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX https://m.edsoo.ru/
HEPaBEHCTB
I'paduueckue MeToabI peIICHUS Bubnunoteka LLOK
71 MIOKAa3aTeIbHBIX U JOrapu(PpMUUECKUX https://m.edsoo.ru/
HEPaBEHCTB
KonTtponbHas padora: "UpparyoHanbHele, Bubnnoteka LIOK
72 noKa3zaTebHbIe U Jorapudmudeckue https://m.edsoo.ru/
HepaBeHCTBA"
KommiekcHble uncna. Anredpandeckas u Bubanoteka LIOK
73 TpUTOHOMETpHUECKasi POPMBI 3aucu https://m.edsoo.ru/
KOMIIJIEKCHOT'O YHCIIa
74 KommiekcHbie uncna. Anredpanyeckas u Bubnnoteka LLOK

TpUTrOHOMETpHUECKasi POPMBI 3arucu

https://m.edsoo.ru/
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KOMIIJICKCHOT'O YHncCJia

Apudmernueckre onepanum ¢

Bubnnoteka LOK

75 https://m.edsoo.ru/
KOMILICKCHBIMH YHCIaMH
Apud bubnmoteka LOK
H(METHUECKHIE OTIEpaIUU C
76 P P https://m.edsoo.ru/
KOMILIEKCHBIMH YHCIaMH
Bubnanoteka LOK
N300pakeHne KOMIUIEKCHBIX YHCEI Ha
77 . https://m.edsoo.ru/
KOOPJMHATHOMN TIJIOCKOCTH
Bubnanoteka LLOK
N3o0pakeHne KOMILJIEKCHBIX YHCelT Ha
78 . https://m.edsoo.ru/
KOOPJMHATHOM IJIOCKOCTH
Bubnnoteka LOK
®opmyna Myaepa. KopHu N-0i CTeICHU U3
79 pMYy Yasp p https://m.edsoo.ru/
KOMILJIEKCHOTO YHCa
Bubnanoteka LLOK
®opmyna Myaspa. Kopau N-oii cTeneHu u3
80 pMy Yasp P https://m.edsoo.ru/
KOMILIEKCHOT'O YKClIa
[IprMeHeHre KOMIUIEKCHBIX YUCEIT IS Bubnunoteka LIOK
81 pemeHust GU3NYECKUX U reOMEeTPUIECKUX https://m.edsoo.ru/
3a1a4
" Bubnmnoteka LIOK
KonTponbHas pabota: "KomiiekcHbie
82 \ https://m.edsoo.ru/
qHclia
Bubnumoteka LLOK
83 Harypanbnble u 1ienpie yucia https://m.edsoo.ru/
84 HarypanbHblie u 1ienble ynucna Bubnunoteka LIOK
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HpI/IMCHeHI/Ie IMPHU3HAKOB ACIMMOCTH LEIIBIX

https://m.edsoo.ru/

Bubnnoteka LOK

85 https://m.edsoo.ru/
qucell
n Bubnnoteka LOK
HUMEHEHNE IPU3HAKOB JIEINMOCTH LETBIX
86 p p A H https://m.edsoo.ru/
qucell
n Bubnanoteka LLOK
UMEHEHUE IIPU3HAKOB JEJIUMOCTH LIETBIX
87 p p a H https://m.edsoo.ru/
yucen: HOJl u HOK
n Bubnanoteka LOK
VMEHEHNUE IPU3HAKOB JIEINMOCTH LIETBIX
88 p p A t https://m.edsoo.ru/
gucen: HOJl u HOK
n Bubnanoteka LLOK
HUMEHEHNE MPU3HAKOB JIEINMOCTH LETBIX
89 p p a H https://m.edsoo.ru/
YHUCEJN: OCTATKH 110 MOAYJIIO
n Bubnunoteka LLOK
VUMEHEHNE IPU3HAKOB JIEINMOCTH LIETBIX
90 p p A t https://m.edsoo.ru/
YUCEII: OCTATKHU M0 MOYJIIO
[IpumeHeHne NpU3HAKOB JETUMOCTH LIEIIBIX BubnnoTteka LIOK
91 YyyCeN: aAropuT™ EBKimaa uis pereHns https://m.edsoo.ru/
3a7a4 B LEJIBIX YUCIIaxX
K 6 "y Bubnnoteka LIOK
OHTpOJIEHAA padoTa: "Teopus HeIbIX
92 Tp" p pHs Il https://m.edsoo.ru/
qucell
Cucrema 1 COBOKYTHOCTh YpaBHEHUH. Bubnnoteka LIOK
93 PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI- https://m.edsoo.ru/

CICOCTBUA
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Cucrema 1 COBOKYITHOCTh YpaBHEHUH.

Bubnnoteka LLOK

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- https://m.edsoo.ru/

CIIEACTBHUS

Bubnanoteka LLOK

95 OcHOBHbIE MeTvom:I pELIEeHHS CUCTEM U ) https://m.edsoo.ru/

COBOKYITHOCTEH PalMOHAJIBHBIX YPABHEHUI

OCHOBHBIE METOIBI peuieHns CUCTEM U Bubnanoteka LLOK
96 COBOKYITHOCTEH MppalMOHAIbHBIX https://m.edsoo.ru/

ypaBHEHUH

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U Bubanoteka LIOK
97 COBOKYITHOCTEM MOKa3aTeIbHbIX https://m.edsoo.ru/

ypaBHEHUH

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U Bubnunoteka LLOK
98 COBOKYITHOCTEH MOKa3aTeIbHBIX https://m.edsoo.ru/

YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U Bubnunoteka LLOK
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX https://m.edsoo.ru/

YpaBHEHHU

OCHOBHBIE METOABI PELLIEHUS CUCTEM U Bubanoteka LIOK
100 COBOKYITHOCTEH JIorapu(pMUIeCKUX https://m.edsoo.ru/

ypaBHEHUH

[IpumeneHne CUCTEM K PELICHUIO

MAaTEeMaTHUYECKHUX 3a1a4 U 3aJa4 U3 Bubnnoteka LLIOK
101 pa3nuYHbIX 001aCTe HAYKH U peabHOM https://m.edsoo.ru/

YKW3HU, UHTEPIIPETALMS ITOTYUYECHHBIX

pe3yJIbTaToOB

[IpumeHeHne CUCTEM K PELIEHUIO Bubnunoteka LIOK
102 MaTeMaTHYECKHX 3a1a4 U 3a7a4 U3 https://m.edsoo.ru/

pa3nuYHbIX 001acTeil HAYKH U peaNbHOM
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KU3HHU, UHTEPIIPETAIUS TOTYYSHHBIX
pe3yJIbTaToOB

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHUUYECKUX 3aa4 U 3a7a4 u3

Bubnnoteka LOK

103 pa3nuYHBIX 001aCTeH HAYKH U PeaTbHOM https://m.edsoo.ru/
KU3HU, UHTEPIPETALUs IOJyUYEHHBIX
pe3yJIbTaToOB
Kontposnbnas pabora: "Cucremsi
Bubnanoteka LOK
104 palOHAIbHBIX, UPPALIUOHAIIBHBIX https://m.edsoo.ru/
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHUH"
Bubnanoteka LOK
105 PannonanibHble ypaBHEHUS ¢ TapaMeTpamMu https://m.edsoo.ru/
PanmonaneHble HEpaBEHCTBA C Bubnuarexa LOK
106 https://m.edsoo.ru/
napameTpamu
Bubnunoteka LLOK
107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu https://m.edsoo.ru/
HppanmonanbHble ypaBHEHUS, HEPABEHCTBA Bubnuarexa LOK
108 https://m.edsoo.ru/
C MmapameTpaMu
Bubnunoteka LLOK
109 HppanmoHanbHble CUCTEMBI C ITApaMeTpaMu https://m.edsoo.ru/
IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C bubnuarexa LOK
110 https://m.edsoo.ru/

napameTpamu
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Bubnanoteka LLOK

111 ITokazaTenbHBIE CHCTEMBI C TTapaMETPAMHU https://m.edsoo.ru/
Torapud cCKIte Bubnunoteka LLOK
rapuMuyecKn aBHEHUSA
112 p yp ’ https://m.edsoo.ru/
HEPaBEHCTBA C MapaMeTpamMu
Bubnanoteka LLOK
Jlorapudmudeckue CUCTEMBI ¢
113 https://m.edsoo.ru/
rapameTpamMmu
TrUroHOME cCKIte Bubnnoteka LOK
WTOHOMETPUYECKHU aBHEHUSI C
114 P P yp https://m.edsoo.ru/
rnapameTpamu
T UL OHOMETDILE Bubnanoteka LLOK
CKH€E HEPABEHCTBA C
115 p p p https://m.edsoo.ru/
rapameTpamMmu
ToUroHOME ccKile Bubnunoteka LLOK
WTOHOMETPHUUECKHE CUCTEMEL C
116 P P https://m.edsoo.ru/
napameTpamu
[TocTpoeHue u uccnenoBaHue
ATeMATHICC onelIeH Bubnunoteka LLOK
MaTeMaTHYECKNX MOAEIEH pealbHBIX
117 . p . https://m.edsoo.ru/
CUTYAIIMi C TOMOIIBIO YPaBHEHUH C
napameTpamu
[TocTpoenue u uccneaoBaHue
ATeMATHICC onelIeH Bubnumoteka LLOK
MaTeMaTHYEeCKUX MOJEIEH pealbHBIX
118 N p . https://m.edsoo.ru/
CUTYAIMi C TIOMOIIBIO CHCTEM ypaBHEHUH
C apaMeTpaMu
[TocTtpoeHue u uccnenoBaHue Bubnunoteka LLOK
119 MaTeMaTUYECKUX MOJIENEeH peaabHbIX https://m.edsoo.ru/

CUTYyallHil C MOMOIIBIO CUCTEM YPaBHEHUI
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C IapaMeTpamMu

KonrtponsHas pabdora: "3anaun ¢

Bubnnoteka LOK

120 " https://m.edsoo.ru/
rnapameTpamu
Bubnanoteka LLOK
IToBTOpEHHE, 0000IIEHHE, CUCTEMATH3AIUS
121 P ’ B ’ H https://m.edsoo.ru/
3HaHuii: "YpaBHeHus"
Bubnanoteka LOK
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIS
122 P B 1 https://m.edsoo.ru/
3HaHui: "YpaBHeHus"
[ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS Bubnumoteka LLOK
123 3HaHui: "YpaBHeHus. Cucremsl https://m.edsoo.ru/
ypaBHeHU"
Bubnanoteka LLOK
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIS
124 P H H https://m.edsoo.ru/
3HaHui: "HepaBeHncra"
BubnanoTteka LLIOK
IToBTOpeHue, 0000IICHNE, CHCTEMATU3aIHS
125 © OPe ’ H 1 https://m.edsoo.ru/
3HaHuii: "HepaBencra"
Bubnunoteka LOK
IloBTOpEeHue, 0000IIEHNE, CUCTEMATU3ALIUS
126 P B H https://m.edsoo.ru/
3HaHuii: "HepaBencra"
Bubnnoteka LLOK
IToBTOpenue, 0000IICHNE, CHCTEMATU3aIHS
127 © P " ’ B .. 5 " https://m.edsoo.ru/
sHanuii: "[Ipon3BoaHas u e€ mpuMeHeHue
Bubnumoteka LLOK
IToBTOpEeHME, 0000IICHNE, CUCTEMATH3AIUS
128 P i B T " " https://m.edsoo.ru/
sHanuid: "TIpon3BoaHas 1 e€ mpuMeHeHUe
129 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS Bubanoteka LLOK
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3HaHui: "l[IponsBoanas u e€ npumeHeHue"

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL

https://m.edsoo.ru/

Bubnnoteka LOK

130 N 1 https://m.edsoo.ru/
3HaHui: "MHTerpan u ero npumeHenue"
n 606 Bubnumoteka LOK
131 OBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 IS 1 htts://m.edsoo.ru/
3HaHui: "OyHkun"
n 606 Bubnumoteka LOK
OBTOpEHUE, 0000IIIeHNE, CHCTEMATH3 AL
132 P e Ill ’ H 1 https://m.edsoo.ru/
3HaHui: "OyHKIUU
n 606 Bubnumoteka LLOK
OBTOpEHUE, 0000IICHNE, CHCTEMAaTH3allH
133 P - H 1 https://m.edsoo.ru/
3HaHuit: "OyHkun"
Bubnanoteka LLOK
134 HToroBast KOHTpOJIbHASA paboTa 1 1 https://m.edsoo.ru/
Bubnunoteka LLOK
135 WroroBas koHTpoJsibHas paboTa 1 1 https://m.edsoo.ru/
N 606 Bubnumoteka LOK
OBTOpEHUE, 0000IICHUE, CUCTEMAaTHU3aIlH
136 P ’ H ’ 1 1 https://m.edsoo.ru/
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






