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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT cBoOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe 1 HayajaaM MaTeMaTHIeCKOTo aHaIIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U rpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaia
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTOTHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasaenamu. JlaHHbII yaeOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUsSI MHOKECTB, MaTeMaTH4YecKas Joruka u ipyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(OopMyJIMPOBAHHON MaTeMaTUYECKOW 3a/ayd, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnaronapsi mocnenoBaTenbHOMY PACIIUPEHUIO KPYyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOXHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iNyYHbIX 33134
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIENIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHHe U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe OOydYaroulMecss OBJAACBAIOT PA3JIMYHBIMM METOJAMH  PELICHUS
palMOHAIbHBIX, HWPPALUOHAIbHBIX, IIOKA3aTEJIbHbIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUH (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHUMBOJBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMH W TpaQUKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMu 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OOYYalolmMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpAx.



CopeprxarenbHO-MeTOIMYeCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKONW JIOTUKH CIIOCOOCTBYET pPAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeHeHne apobel M HPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENBHOTO Ynciaa U ero cBoiicrBa. [IpubnmxEHHbIE BBIUMCICHUS, ITPaBUIIA
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypajIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouJIeHb!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COAEPIKALINX CTENEHU U KOPHHU.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcHOBHBIE METOJIbI peLICHMS
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILb 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEACIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@yHkus, crnocodbl 3amaHus (QyHknuu. B3auMHO o00patHble (QyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢yskuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MakKCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3HaYeHus1 QyHKIMKM HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas GpyHKIMS ¢ HATypaldbHBIM U LEJNbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITociaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpUYeCcKOon
IIPOrpecCchui. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepeiBHble (QyHKIMM ¥ HUX CBOWCTBA. TOYKHM pa3pbiBa. ACHMMTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (HOPMYJIOH M TpaPuKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. Beruucienue onpeaeneéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHrne uHTerpajia A HaXOXKJIEHUS IUIOIMAJel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOI0 O0IIECTBA, TPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHECHHE MaTEeMaTHYeCKUX B3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIIECTBEHHOM MPAKTHUKH, TOHUMAaHNE MaTEeMaTHYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MAaTEMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIATH MaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPCUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JenaTh BBIBOABI C WCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCJIEN0BATEIbCKUI MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATH M MHTEPIPETUPOBATH HHGOPMAIIHIO PA3IUYHBIX BUIOB U (HOpPM
IIPE/ICTABIICHHUS];

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpapruecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BbIPaXXaTh CBOIO TOUKY 3PEHMS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIeHUus 3aJauyu,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (OopMaT BBICTYIUICHUS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.



PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUSA

Camoopranuzanms:

COCTaBJISATH ILJIAH, AITOPUTM PEICHUs 3a/1aul, BIOUPATh CIIOCOO pEelIeHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPILIAEMbIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJICTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTUYECKOM 3aJ1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJL30BaTh MPEUMYIINECTBA KOMAaHAHOW W WHAUBUIYATbHON
paboThl mpu pelmeHur Y4eOHBIX 3a7ad, NPUHUMATh IeJIb COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisTh
BUJIbI pabOT, I0TOBAPUBATHCS, 0OCYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IATh
MHEHHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 00mUHA TPOAYKT TIO KpUTEPHUSAIM, CHOPMYJIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJECHUCTBU.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
IpPEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaIU3a»:

Yucua ¥ BIYMCICHHSA:

cBOOOJHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHATIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALMOHATBHOE YHCIO, MHOXECTBa
PaLMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JPpOOM M TPOLEHTHI JUIsl PEIICHHs] MNPUKIAAHBIX 3a4ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,



OPUMEHSTh NPUONIMKEHHBIC BBIYUCIICHUS, TPABIIIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCU IEHCTBUTENIBHBIX YNCEN AJIs PEIICHUs
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOOHO OIEpPHPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHAMH: JIOTapU(pM uHcIa, AECCITUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTA;

OIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHblE METOJbl pEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAIBHBIX YpPAaBHEHWI, NPHUMEHATH METOJ HWHTEPBAJIOB I PELIEHUs
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH TMOHATUAMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHO,
MHOTOYJIEH C LENbIMU KO3 PHUIIEHTaM1, KOPHU MHOTOUJICHA, TPUMEHSTD JIeJICHNE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera s
pelIeHus 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHATUSIMHU: CHUCTEMAa JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
MCITIOJI30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 JJid BBIYMCIEHHS €ro 3HayeHus,
NPUMEHATh ONPENEIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHHBIX YypaBHEHUM,
MOJEIUPOBATh PEANBHBIE CUTYAIIMU C TIOMOIIBK) CUCTEMBI JINHEWHBIX YPABHEHHU,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBI0O MATpHI] U OINpEeAeIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKALIUX CTENEHHU C
paLMOHAIBHBIM [T0KA3aTENIEM;

UCITI0JIb30BaTh CBOMCTBa norapumMoB JUTSI npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;



cBOOOZHO OMEPUPOBATHh MOHATUSMU: HUPPALMOHAIBHBIE, MOKAa3aTelIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISSA IPOBEPKY KOPHEW;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYJIbI JUIsl TPe0Opa30BaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJICJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anreopsol.

DOyHkuuu ¥ rpapuku:

cBOOO/IHO ONEPUPOBATh NOHATUAMMU: (PYHKIIMS, CTIOCOOBI 3aaHUs (PYHKINH,
B3aMMHO O0OpaTHble (QYHKIUU, KOoMMO3UIMUs GYyHKUUNA, Tpaduk QyHKIUH,
BBIINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUHN QPYHKINU, HYJIH (YHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOIHO OMNEpUPOBaTh MOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoanyueckre (QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbI U
MUHUMYMBI (pyHKIIMM, HamOoJblllee M HAWMEHbIIEe 3HAaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAas (QYHKIUS C HATypaJbHBIM U
LENbIM [OKa3aTeiaeM, rpapuK CTENEeHHOW (YHKIHMHM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HaTypaJbHBIM MOKa3aTeJeM;

ONEepPUPOBATh TOHATUSAMU: JHHEWHAs, KBaJpaTUYHas W APOOHO-JTHHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTApPHOE MCCIIEA0BAaHUE U IOCTPOCHUE UX TPaPUKOB;

cBOOOJIHO OMNEpHUpPOBAaTh MOHATHSMH: IOKa3aTeabHas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHUI;

CBOOOMIHO OMEpUPOBaTh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUIUN JUid  HCCIEAOBaHHS TPOILECCOB U
3aBHCHMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHON
’KU3HU, BbIpaXkaTh (POpPMyJIaMU 3aBUCUMOCTH MEKy BETUUUHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

cBOOOIHO ONEpUPOBATh MOHATHUAMHU: apuMmeThyecKkas MU TeOMETpUUYEeCcKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUecKasi MPorpeccus, TUHEHHBIN U



AKCIIOHEHIIUAIILHEIN POCT, (hOpMYyJia CIIOKHBIX MPOIEHTOB, UMETh MPEACTABICHHE O
KOHCTAHTE;

UCIIOJIB30BaTh MPOTPECCUU ISl PEUIEHUS pPeabHBIX 3a7ad MPHUKIATHOTO
XapakrTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATEILHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE MOCIEI0BATEILHOCTH,
MOHMMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYEeCKOro aHajlu3a Kak aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSAMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKINY;

CBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIIMS, HENpEephiBHAS Ha OTPE3KE,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUMA JIJIs1 pELICHUS 3a]1aY;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BEICHUS, YACTHOIO U KOMIO3UIIUU
IBYX (YHKIIMH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOIHON IS
pelieHus 3aaad.

MHo:xecTBa M JIOTHUKA:

CBOOOJIHO  OMEpUpPOBATH  MOHSATUSMHU: MHOXKECTBO, ONEpalud  Haj
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart JJisl ONMCaHUs PeabHbIX
MPOIIECCOB U SIBJIICHUM, TIPH PEIICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0BEKTA, T0KA3aTeIbCTBO, PABHOCUJILHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOywenus B 11 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MIPEIMETHBIC PE3YJIbTaThl TI0 OTACIBHBIM TeMaM paboueill mporpaMmbl yueOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHIECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U IIEJI0€ YKCIIO, MHOXKECTBA
HaTypaJbHBIX U 1EIbIX YHCEJN, UCIOIb30BaTh MPU3HAKN ACIMUMOCTHU LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4yuCEN MJid pEUIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnupa;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJIYJIO, 3alKChIBATh
HaTypaJibHbIE YHUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OTMEpUPOBATh MOHATHUAMH: KOMIIEKCHOE YHCIO M MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTABIATh KOMIUICKCHBIE YHCa B alreOpandeckod u



TPUTOHOMETPHUECKOH (hOpMe, BBHIMOIHATH apu(METHUECKHE ONepalil ¢ HUMU U
n300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HppALMOHAIbHBIC, MMOKA3aTeIbHbIE U
jJorapu(pMUUECKUE HEPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATH OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpMyJibl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, [TOKAa3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palMOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPABEHCTBA,
coJiepKallye MOAYJIU U apaMeTphl;

OPUMEHATH TpaduyecKue METO/Ibl JUIsl PEeLIEHUs] YpaBHEHUI 1 HEPABEHCTB, a
TAK)Ke€ 3a/1a4 C IIapaMeTpaMu;

MOJICJIUPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKECHHUSI, YPABHEHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
MHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTH T€OMETpUYECKUE 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TpapUKAd TPUTOHOMETPUUECKUX
yHKUMH;

OPUMEHATh (QYHKIUM JI1 MOJCJIHUPOBAHMUS M HCCIIEIOBaHHUS peaslbHBIX
IIPOLIECCOB.

Havyajna MmareMaTH4eCKOro aHaJIn3a:

MCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIE0BaHUs (DYHKIIMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAWTh HauOoJbllIee U HaMEHbIlIee 3HaUeHUs (QYHKIIUN HEMPEpPhIBHON HA
OTpE3KE;



UCIIOJIb30BaTh MPOU3BOJHYIO JUIS HAaXOKIEHWS HAWIydIlero PpelIeHHs B
MPUKJIATHBIX, B TOM YHCJIE COIMATbHO-3KOHOMHYECKUX, 3a/1a4ax, JIJIsl OMpeeIeHUs
CKOpPOCTH M YCKOPEHHUs Ipoliecca, 3alaHHOro (GopMyJIoi Wiu rpagukoM;

CBOOOJHO ONEpUPOBATh MOHATHAMU: MepBooOpasHas, ONpeAeIEHHbIHI
MHTETpaj, HaXOIUTh MNEPBOOOPA3HBIC 3JIEMEHTAPHBIX (YHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOAMTh IJIOIIAN TUIOCKUX (GUTYP U 0OBEMBI TE C TOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEITUPOBAHUM Ha TpUMeEpe
cocTaByieHus U depeHInalIbHBIX YPaBHEHU;

pelaTh MPUKIAJAHbIE 33aud, B TOM YHCJIE COLUATbHO-I3KOHOMUYECKOTO U
(¢u3nUecKoro xapakrepa, CpeJCcTBaAMU MaTeEMaTHUYECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
M .P
1 HOTOYJICHBI auHOHaanm(i ypaBHEHUS U 24 5 0 https://resh.edu.ru/
HepaBeHCTBA. CUCTEMBl TMHEHHBIX
YpaBHEHUU
o .
2 yHiUuH 1 rpaguich. CTenennas pymkis ¢ 12 1 0 https://resh.edu.ru/
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1 0 https://resh.edu.ru/
WppaumonanbHble ypaBHEHUS
IT B!
4 okazarenbHas pyHkuud. [TokazarenbHble 10 1 0 https://resh.edu.ru/
YpaBHEHUS
JI .
5 orapumitecias pymkis 18 1 0 https://resh.edu.ru/
Jlorapudpmuueckue ypaBHEeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 0 https://resh.edu.ru/
ypaBHEHUS
[TocnenoBarenbHOCTH U MPOTPECCHH 10 0 https://resh.edu.ru/
HenpepsiBabie dynkiuu. [IponsBoanas 20 0 https://resh.edu.ru/
9 HOBTOPGHHe, 000011IeHHEe, CUCTEMATH3AIUS 5 9 0 https://resh.edu.ru/
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
" .
1 CCHeHOBaHIfe (yrKum ¢ nOMOMILI0 22 2 0 https://resh.edu.ru/
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1 0 https://resh.edu.ru/
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1 0 https://resh.edu.ru/
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1 0 https://resh.edu.ru/
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10 0 https://resh.edu.ru/
HarypanbHble u niensie yncna 10 0 https://resh.edu.ru/
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX 12 1 0 https://resh.edu.ru/
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1 0 https://resh.edu.ru/
9 HOBToPeHI/Ie, 000011IeHNEe, CHCTEMATH3AINS 16 5 0 https://resh.edu.ru/
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

[[MHO>XeCTBO, Onepalyu Hajl
MHO’KECTBaMU U MX CBOICTBa
Huarpammsl Ditniepa-Benna
[IpuMeHeHne TeopeTHKO-
MHOKECTBEHHOT'O arapara
JUISL peleHus 3a/1a4

https://resh.edu.ru/subject/le
sson/4726/start/198194/

PanumonansHble yncna.
OOBIKHOBEHHBIC U
JECSITUUHBIE TpooH,
MPOLIEHTHI, OECKOHEYHBIE
NePUOANYECKHUE TPOOH

PanumonansHble yncna.
OOBIKHOBEHHBIC U
JECSITUUHBIE TpooH,
MPOLIEHTHI, 0ECKOHEYHBIE
MEPUOANYECKHE TPOOH

[Tpumenenue apobeit u
MPOLIEHTOB IS PEIIEHU
MPUKIAIHBIX 3a71a4

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS
MPUKIAIHBIX 3a71a4



https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/

JlelicTBUTEIbHBIEC YHCIIA.
PanmonansHbie 1
HMppanyoHaJbHbIC YUCTIa

10

11

Apudmerndeckue onepanum ¢
JeCTBUTEIIbHBIMU YHACITAMHU

Monyib 1eMCTBUTEIBHOTO
YHCJIa U €r0 CBOMCTBA

[TpuGxEHHBIC BEIYMCIICHHUS],
MpaBujIa OKPYIJICHMUS,
MPUKUJIKA U OLIEHKA
pe3ynbTaTa BIUUCICHUN

12

OCHOBHBIE METOIBI PEIICHUS
LEJIbIX U APOOHO-
palMOHAIBLHBIX YPAaBHCHHN U
HEPABEHCTB

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

sson/3768/start/158113/

13

14

15

16

Bxonnas koHTposbHas paboTa

OCHOBHBIE METO/IBI PEIICHHS
LEJBIX U JPpOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

MHorouieHssl 0T OJHON
nepemMeHHou. /lenenue
MHOTO4JIEHAa Ha MHOTOUJIEH C
octaTtkoMm. Teopema besy

MHOro4seHsb! ¢ HeIbIMU

koddpunmentamu. Teopema
Buera



https://resh.edu.ru/subject/lesson/3768/start/158113/
https://resh.edu.ru/subject/lesson/3768/start/158113/

17

Pemrenue cucreM TMHEHHBIX
ypaBHEHUH

18

19

20

21

22

Pemenne cucreM TUHENHBIX
ypaBHEHUI

Marpuiia CUCTEMbI JTUHEUHBIX
ypaBHeHUM. Onpenenuresb
MaTpHIIbl 2%X2, €ro
F€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

Onpenenuresb MaTPUIbI 2X2,
€ro reoOMEeTPUYECKUM CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

IIpuMeHeHne onpenenuTens
JUISL PELLIEHUS] CUCTEMBI
JIMHEUHBIX YPaBHEHUN

Pewienne npukiiagHeIxX 3ana4y
C TIOMOIIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

23

Pewmenne npukiiagHeIx 3ama4y
C IOMOIBIO CUCTEMBI
JIMHEUHBIX YpaBHEHUN

24

KonTponbhas pabora:
"PanrioHanbHbIE YpaBHEHUS U
HepaBeHCTBA. CHUCTEMBI
JUHEHHBIX ypaBHEHUN"




25

OyHKIHS, CITOCOOBI 3aJaHUS
dbyakuun. B3anmao obpaTHbie
¢ynkuuu. Kommnosunus

byHKIMHA

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

sson/5175/start/326685/

26

I'padux pynkumu.
DnemMeHTapHbIe
npeoOpa3zoBanus rpaduKoB

byHKIMi

27

OO6nactb onpeneneHus u
MHOXECTBO 3HaYCHUHN
¢ynkunu. Hynmu ¢pynknmm.
IIpomMexyTku 3HaK
IIOCTOSIHCTBA

28

YETHble U HEUETHBIE
¢ynkuuu. [lepuoanueckue
¢yukun. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl 1 MUHUMYMBbI
¢yukun. Hanbomnpiiee u
HauMEHbIIIee 3HaYCHNE
(GYHKIIMHM Ha IPOMEKYTKE

30

31

32

JInnelinas, kBagpaTu4yHas U
IpoOHO-NMMHEeNHHas QYHKIUU
DNEeMEHTApHOE NUCCIIEI0BAaHUE
U TIOCTPOEHUE IPapUKOB ITUX
byHKIII

DIIeMEHTapHOE UCCIICIOBAHNE
U TIOCTPOEHUE IpapUKOB ITUX

byHKIII



https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/

33

CrerneHs ¢ LEIbIM
rmoxasarejieM. buaom
Hrrotona

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

sson/4729/start/159013/

34

CrerneHun ¢ LEIbIM
nokasareijieM. bunom
Hrrotona

35

36

37

CrenenHast GyHKIHS C
HATypPaJbHBIM U IIEJIBIM
nokasareseM. E€ cBoiicTBa n
rpaduk

KonTponbhas pabora:
"Crenennas ¢pynkius. Eé
cBoiicTBa u rpapuk”
Apudmerndeckuii KOpeHb

HaTypaJbHOM CTEIIEHU U €TO
CBOMCTBA

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

sson/5540/start/327000/

https://resh.edu.ru/subject/le
sson/5498/start/272542/

38

ApudpmeTnueckuii KopeHb
HaTypaJIbHOM CTEIIEHHU U €T0
CBOMCTBA

39

[TpeobpazoBanust YHCIOBBIX
BBIPAKECHUM, COAEPIKALUX
CTENEHU U KOPHU

40

41

[IpeoOpazoBaHUs YUCIOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTEIEHU U KOPHU
[IpeoOpazoBaHUs YUCIOBBIX
BBIPAXKEHUM, COJIEpKALIUX
CTEIIEHU U KOPHHU



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/

42

HppanuonaibHble ypaBHEHHUS.

OcHOBHBIE METO/IbI PELICHUS
UpPpalMOHATILHBIX YPABHEHHIM

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

sson/5569/start/159263/

43

HppanuonaibHble ypaBHEHHUS.

OCHOBHBIE METO/IbI pELICHUS
HMppalOHAJIbHBIX YPaBHEHHI

44

45

46

HppanmonanbHble ypaBHEHUS.

OcCHOBHBIE METO/IbI PELLIEHUS
VPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELICHUH UPPaLMOHATIBHBIX
YpaBHEHUN

PaBHOCUIIBHBIE TIEpEXO/BI B
pELIEHNN UPPALMOHATIBHBIX
yYpaBHEHUU

47

PaBHOCWIIBHBIE ITEPEXO/BI B
peLIEeHNN NPPALMOHAIIBHBIX
yYpaBHEHUU

48

49

50

PaBHOCHIBHEBIE nepexoanl B
PEIICHNHU MPPAUOHAIBHBIX
ypaBHEHUH

CsaoiicTBa u rpaduk KOpHs N-
Oif cTeneHu Kak QyHKIIUU
00paTHOM CTENeHU C
HATypaJIbHEIM II0Ka3aTeseM

CgoiicTBa u rpaduk KopHs N-
Oii CTeneHu KakK (pyHKLIUU



https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/

00paTHOM CTENEeHU C
HATYpaJIbHBIM ITOKa3aTeIIeM

51

KonTtponbHas pabora:
"CpoiicTBa u rpaduk KopHs N-
O CTEICHMU.
Hppanuonansusie
ypaBHEHUS"

52

53

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiIieM U €€ CBOICTBa

CrerneHb ¢ pairOHaJIbHBIM
IokKa3arejieM U €€ CBOMCTBA

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

sson/5498/start/272542/

54

Crenens ¢ pallMOHATIBLHBIM
nokasaresieM U e€ CBOWCTBa

55

56

57

[TokazarenpHas QyHKIHS, €€
CBOIicTBa U rpaduk

Hcnonb3oBanue rpapuka
(byHKLINU 1715 peleHust
yYpaBHEHUU
Hcnonb3oBanue rpapuka
(byHKLINU 1715 pelieHust
yYpaBHEHUU

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

sson/3841/start/225573/

58

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOJBI pCHICHUA
NIOKa3aTeNNbHbIX YPAaBHEHUN

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

sson/5627/start/

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELICHUS
MTOKa3aTeJIbHBIX YPaBHEHHUI



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/
https://resh.edu.ru/subject/lesson/5627/start/

IToka3arenbHble ypaBHEHUS.

60 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX YpaBHEHUN
KonTtponbHas pabora:
61 "Tloka3zarenbHas QyHKIHA.
[loka3arenbHble ypaBHEHUS"
62 Jlorapudm uucna. CoiicTBa https://resh.edu.ru/subject/le
norapudma sson/5753/start/272574/
63 Jlorapudm yucna. CoiicTBa
norapudma
64 Jlorapudwm gucia. CBoicTBa
norapudma
65 JecsaTuuHble U HaTypaJIbHbIE https://resh.edu.ru/subject/le
norapudmel sson/3823/start/198625/
66 JlecsTuHbIe U HATypaJIbHbBIE
Jorapupmbl
67 [IpeobpazoBanue BhIpaXeHUH,
coJIepXKanux Jorapudmbl
68 [TpeoOpa3oBaHue BbIpAXKEHUH,
coJIepXKaniux Jorapudmbl
69 [TpeoOpa3oBaHue BBIpAXKEHUH,
coJiepKalUX JOorapu(pmbl
70 Jlorapudpmuueckas GyHKINS, https://resh.edu.ru/subject/le
e€ cBolicTBa u rpaduk sson/3834/start/198687/
71 Jlorapudmuueckas GpyHKIus,

e€ cBoiicTBa U rpadux



https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/

72

Hcnonb3oBanue rpaduka
GYHKIMY IS peIeHUs
ypaBHEHUH

73

Hcnonb3oBanue rpaduka
(byHKUIMU 1715 peIieHus
ypaBHEHU I

74

75

76

77

78

Jlorapudmuaeckue
ypaBHeHUs. OCHOBHbIE
METOJTbI PEIICHUS
norapu(pMHUECKUX YpaBHEHHMA

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbBIE
METOTbI PEIICHUS
norapu(pMHUECKUX YpaBHEHHMA

Jlorapudmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/Ibl PEIICHUS
norapu(MUUECKUX YpaBHEHUN

PaBHOCHIIBHBIE ITEPEXO/BI B
pELICHUH JTOrapuPpMUUECKUX
yYpaBHEHUHU

PaBHOCHUIIBHEIC nepexoanl B

PELICHUH JTOrapuPMUUECKUX
yYpaBHEHUN

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

sson/4732/start/198842/

79

KonTponbhas pabora:
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuaeckue
ypaBHeHHUA"



https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/

80

CuHyc, KOCUHYC, TAHT€HC U
KOT@HT'€HC YHCIIOBOTO
aprymeHTa

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

sson/6019/start/199181/

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
apryMeHTa

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

sson/3863/start/327031/

82

83

84

85

86

ApKCHHYC, apKKOCHHYC U
APKTaHTEHC YHCIOBOTO
apryMeHra

ApKCHHYC, apKKOCHHYC U
apKTaHTeHC YUCIIOBOTO
aprymeHTa
Tpuronomerpudeckast
OKPYXXHOCTb, OTIpE/ICIICHHE
TPUTOHOMETPUUYECKHX
(GYHKLUH YUCIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPYKHOCTb, OIIpe/IeTICHHE
TPUTOHOMETPUUYECKHX
(GYHKLUH YUCIOBOTO
apryMeHTa

OcHoBHbIE
TPUTOHOMETPUUYECKHE

bopmyIbl

https://resh.edu.ru/subject/le
sson/6322/start/114653/

87

OCHOBHBIE
TPUTOHOMETPHYCCKHE

bopmyIbl



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/6322/start/114653/

OCHOBHEBIE

88 TPUTOHOMETPHUYECCKHE
hopMyIBI
OcHOBHBIE
89 TPUTOHOMETPUUYECKHE
bopMyITBI
IIpeoOpasoBanue
90 peobp https://resh.edu.ru/subject/le
TPUTOHOMETPHUUYECKUX
p UTp sson/4734/start/
BBIPKCHUI
IIpeoOpasoBanue
peobp https://resh.edu.ru/subject/le
91 TPUTOHOMETPHUYECCKUX
o sson/3489/start/292739/
BBIPOKCHHI
IIpeoOpasoBanue
peobp https://resh.edu.ru/subject/le
92 TPUTOHOMETPHUYECKUX
N sson/3887/start/199367/
BBIpXEHUI
ITpeoOpasoBanne
93 peobp https://resh.edu.ru/subject/le
ATOHOMETPHUUECKUX
P P ss0n/3490/start/199398/
BBIpXEHUI
Pemenue
94 https://resh.edu.ru/subject/le
ATOHOMETPUYECKUX
R 1P sson/6317/start/199681/
YpaBHECHHIA
Pemenue
95 https://resh.edu.ru/subject/le
TPUTOHOMETPUUECKUX
p N p sson/4736/start/199743/
YpaBHCHHIA
Pemenue
https://resh.edu.ru/subject/le
96 TPUTOHOMETPUUECKHUX

YpaBHEHUNU

sson/4737/start/199804/



https://resh.edu.ru/subject/lesson/4734/start/
https://resh.edu.ru/subject/lesson/4734/start/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/4737/start/199804/

97

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

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

sson/6314/start/199928/

98

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

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

sson/6321/start/199989/

99

100

101

102

103

104

Pemenue
TPUTOHOMETPUUIECKUX
ypaBHEHUI

Pemenue
TPUTOHOMETPUUECKHUX
YpaBHEHUN

KonTponbhas pabora:
"TpuroHomeTpuyecKre
BBIPKECHUS U
TPUTOHOMETPUUECKHE
ypaBHeHHUA"

ITocnenoBaTenbHOCTH,
CITOCOOBI 3aJJaHUS
rnociieqoBaTeabHOCTel. MeTos
MaTeMaTU4eCKOW UHIYKLIUH
MoHOTOHHBIE B
OTpaHUYECHHBIE
MOCJIeJOBATEIbHOCTH.
Ucropus ananuza 6€CKOHEUYHO
ManbIxX

Apudmerndeckast nmporpeccus

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

sson/6320/start/200020/

105

FCOMeTpI/ILIeCKa}I porpeccusda



https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/

106

BeckoneuHo yObIBaromas
reoMeTpUYeCcKasi IPOTrPeCCHsI

107

108

109

110

Cymma 6eCKOHEYHO
yOBIBaIOIIEH reOMETPUIECKOM
pOTrpecCcuu

JIunelinbli n
9KCHOHEHIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLIEHTOB

JInHelHbIN 1
SKCITOHEHIIMAIBHBIN POCT.
Yucno e. DopMyna CI0KHBIX
MPOLEHTOB

Hcnonp3oBanue mporpeccuu

JJId pCHICHUA PCAJIbHBIX 3a1a4
MMPUKJIAAHOT'0 XapaKTepa

111

KonTpomnbHnas pabora:
"TTocnenoBaTeTLHOCTH U
nporpeccun”

112

113

114

HenpepreiBHble QyHKINT U UX
CBOMCTBA

Touka pa3pbiBa. ACUMITOTHI
rpaduKoB QyHKIHIT
CgoiicTBa (pyHKIMH
HEMpEPhIBHBIX Ha OTPe3Ke

115

CaoiicTBa QyHKIMI
HENPEPBIBHBIX HA OTPE3KE




Mertox UHTEPBAIOB HJIst

116
pELICHUs] HEPABEHCTB
117 Metox UHTEPBAIOB AJIst
pelLIEeHNs HEPABEHCTB
118 Meron UHTEpBAIOB AJIA
pELICHUS] HEPABEHCTB
[IpuMeHeHue cBOMCTB
119 HENPEPBIBHBIX PYHKIUN AJIs
pelieHus 3a1a4y
[IpuMeHeHne cBOMCTB
120 HETPEPHIBHBIX (DYHKITHNA 151
pelieHus 3a1a4y
121 [TepBast u BTOpas
POU3BOJIHBIC (PYHKIIUU
122 zzlifii)fri{elzznﬁ eMLICH https://resh.edu.ru/subject/le
N sson/3976/start/201104/
IIPOU3BOJHON
123 Onpenenenne, GuznyecKuii https://resh.edu.ru/subject/le
CMBICJT TPOU3BOIHOM sson/4923/start/200980/
124 YpaBHEHHE KacaTeIbHOU K
rpaduxy GyHKINUN
125 HroroBast KOHTpOJIbHASA
pabora
196 HTorosast KOHTpOIbHAS
paborta
197 YpaBHEHHE KacaTeIbHOU K

rpaduxy pyHKIHUN



https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/

128

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIMHA

https://resh.edu.ru/subject/le
sson/6114/start/201073/

129

130

131

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIII

[Tpou3sBoHas CyMMBlI,
IIPOM3BEACHUS, YACTHOTO U
KOMIIO3ULIUH (DYHKIIHI

[TpousBoHAs CYMMBI,
MIPOU3BEICHUS, YACTHOTO M
KOMIO3UIINH (PYHKIIHIA

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

sson/3954/start/201011/

132

[IpounsBoHas cymMmBl,
IIPOU3BENIEHUS, YACTHOTO U
KOMITO3ULIUH (DYHKIIMI

133

134

135

KonTtponsnas pabora:
"ITponsBoaHas"

[ToBTOpenue, 06001IEHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"VpaBHenus"

[ToBTOpenue, o6odIIEHNE,
CHCTeMaTH3allys 3HAHUIA:
"OyHkuun"

136

[ToBTOpenme, 0600IIEHNE,
cUCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

136

11



https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/

11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAaHHUIO (DYHKIIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS HEIPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanuOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenue HaubobIIero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIIMHM Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPBIBHOM
(GyHKLIUU Ha OTpe3Ke

13

14

15

16

Bxonnas koHTposbHas paboTa

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaUJIy4dlIEro pelueHus B
MPUKJIAAHBIX 3a7a4ax

IIprMmeHeHne nporu3BOIHOMN ISt
OIIPENEIIEHUS CKOPOCTU U YCKOPEHUS
mpolecca, 3alaHHoro GopMyJIoN WK
rpadpukom

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

17

Komnosumus ¢pyHkumii




18

Komnosunus ¢pyHkuumit

19

20

Kommo3zurust ¢hyHKImii

I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPJAMHATHOM MJI0CKOCTH

21

22

23

I'eomeTrpuueckue oOpa3sl ypaBHEHHIA Ha
KOOPAMHATHOW INIOCKOCTH

Kontponbnas pabora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"
[TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPa3HBIX

24

25

26

[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX
¢ynkunii. [IpaBuna HaXOXKACHUS
epBOOOPA3HBIX
[TepBoOOpazHbIe JIeMEHTAPHBIX
¢yukuuil. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX

Wurerpai. I'eoMeTpru4eCKuil CMBICI
UHTEerpaja

27

Brruucnenue onpenenéHHoro HHTerpana
1o opmyne HeroTona-JleliOHuma

28

29

Brruucnenue onpeaenéHHOro HHTErpaia
no popmyne Herotona-Jlelt6Huma
[Tpumenenue unTerpana ais
HaXOKJCHHUS TUIOIAAeH TNIOCKUX (UTYp

30

[IpuMmeneHnne uHTErpasia s
HaXO0X/JIEHUS 00bEMOB r€OMETPHUECKUX
Tell




31

[Tpumeps! pemenuii muddepeHaTbHbIX

ypaBHEHUH

32

33

34

[Tpumeps! pemennii muddepeHaITbHbIX

ypaBHEHU U
MaremaTnyeckoe MOIEINPOBaHUE

pEaIbHBIX MPOIECCOB C MTOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHUH

KoHntpoinbnas padota: "[lepBoobpaszHas u

uHrerpan"”

35

36

37

Tpuronomerpudeckne QyHKINU, HX
CBOWCTBA U TpapuKu
Tpuronomerpuydeckue GYHKIHH, HX
CBOMCTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

38

39

40

Tpuronomerpudeckne GyHKINU, HX
CBOIcTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

41

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

42

OT60p KOpHEH TPUTOHOMETPHUIECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH




43

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

44

45

46

Pewienne TpuroHOMeTpU4ECKUX
HEPaBEHCTB
Penienne TpUroHOMETPUYECKUX
HEPABCHCTB

Pemenue TPUTOHOMETPHUYCCKHUX
HCPABCHCTB

47

48

49

Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

KoHntponbhas pabora: "I'paduku
TPUTOHOMETPHUYECKUX (YHKIIUH.
Tpuronomerpuyeckue HepaBeHcTBA"

OcHOBHBIC MCTObI pCHICHUSA
MMOKa3aTCIIbHbIX HECPABCHCTB

50

51

52

OcCHOBHEBIC MCTOBI pCHICHUA
MMOKa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIC MCTObI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIC MCTObI pCHICHUSA
MOKa3aTCIIbHBIX HCPABCHCTB

53

54

55

OCHOBHBIE METO/TbI PEIICHUS
norapu(MUIECKIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS
norapupMHUUECKUX HEPABEHCTB

OcHOBHBIC MCTOJbI pCHICHUSA
J'IOI‘apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB




56

OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

57

58

OcCHOBHBIC MCTOJbI pCHICHUA
HppanruoHaJIbHbIX HCPABCHCTB

OcCHOBHBIE MCTOABI pCHICHUA
HppanoOHaJIbHBIX HCPABCHCTB

59

OCHOBHBIC MCTOJbI pCHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

60

61

OCHOBHBIC MCTOJBbI pCHICHUA
HppannoOHaJIbHbIX HCPABCHCTB

['padmyeckue METOABI peLICHHS
UPPALMOHATILHBIX YPaBHEHHIA

62

I'paduueckue metos! perieHus
VUPPALMOHAIBHBIX YPABHEHUN

63

64

I'padmuueckue metozs! penieHus
ITOKa3aTeJIbHBIX YPaBHEHHUI
I'paduueckue MeTObI perIeHus
MIOKa3aTeJIbHBIX HEPABEHCTB

65

I'padmuueckue metos! peneHus
Jorapu(pMUUECKUX ypaBHEHHUH

66

67

['padmyeckue METOABI pelIeHHs
norapu(pMUIECKIX HEPABEHCTB
I'paduueckue MeTobI penieHus
norapupMHUECKUX HEPABEHCTB

68

['padmyeckue METOABI peLIeHHs
MOKa3aTeNNbHbBIX U JOrapu(OMUUYECKUX
YpaBHEHUU




69

I'paduueckue MeTo Bl pemieHus
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

70

I'paduueckue MeToBI pemeHus
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
HEPABCHCTB

71

72

73

['padmyeckue METOABI peLIeHHs
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

KonTponbhas pabora:
"UppanuoHanbHble, TOKa3aTeIbHbIC U
norapupMHuIECKre HepaBeHCTBRA"

KommuiekcHbie uncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (hOPMBI 3aITUCH
KOMILJIEKCHOTO Yncia

74

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

75

76

ApudmeTnueckne onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

77

N300pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJMHATHOH TIIOCKOCTH

78

79

N3o00pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPAWHATHOW TNIOCKOCTH

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




80

®opmyiia Myaspa. KopHu N-oit crernenun
U3 KOMIUIEKCHOTO YHClIa

81

82

83

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI IJI

petieHus GU3NIECKUX U T€OMETPHUICCKHUX

3aaad

KoHnTtpoinbhas pabdora: "KomMruiekcHbie
yucna"

HaTypaJ'IBHBIe H OCJIbIC YHClla

84
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Harypanbnsle u niensie yucna

HpI/IMeHeHI/IC IMIPHU3HAKOB ACIIMMOCTH
OCJIBIX YHCCI

86

87

88

[IpuMeHeHne NpU3HAKOB ACIIUMOCTH
LEJIBIX YU CEI

[TpyuMeHeHre TpU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
nenbix yncen: HOJ[ u HOK

89

90

91

[IprMeHeHne Npu3HaKoOB ACITUMOCTH
LEJIBIX YUCEII: OCTATKH IO MOYIIIO
IIpuMeHeHne PU3HAKOB ACIUMOCTU
LEJIBIX YUCEII: OCTATKH 10 MOIYJIIO

HpI/IMeHCHI/IC MMPHU3HAKOB JCIIUMOCTU
HCJIBIX YUCCII: AJITOPUTM EBxmmna nus
peHICHUS 3a1a4 B HEJIbIX YUCIIaX

92

Kontponbnas pabota: "Teopust menbix
gucen"
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CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

94

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

95

96
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OcCHOBHBIE METO/BI PEILICHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHUU

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH MPPALMOHATbHBIX
YpaBHEHUU

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH ITOKa3aTEIbHBIX
yYpaBHEHUHU

98

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKAa3aTeIbHBIX
yYpaBHEHUHU

99

100

101

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
ypaBHEHUH

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JTOTapu(PMUUECKUX
ypaBHEHUU

HpI/IMeHCHI/IC CHUCTEM K PCUICHUIO

MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3
pa3IMYHBIX 001acTe HAYKU U peaslbHOM




JKU3HU, HHTEPIIPETALMS MOTYYSeHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, MHTEPIIPETALUS II0JY4CHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHbIX 00JaCTe HAyKH U pealibHOM
JKU3HH, MHTEPIIpETaLys TOITy4EeHHBIX
pE3yJIbTaTOB

104

KonTpoapHas padora: "Cucremsl
paluOHaJIbHBIX, UPpPALIUMOHAJIBHBIX
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHeHUI"

105

106

ParnmonanbHble ypaBHEHUS €
napaMeTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

107

108

109

PanronanbHbIE CUCTEMBI € TapaMETPAMU

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

111

IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

IIokazaTenbHBIE CUCTEMEL C napamMmeTpaMmu




112

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C ApaMeTpaMu

113

114

Jlorapudmuueckre CUCTEMEI C
napameTpamu
TpuroHoMeTpu4eCKue ypaBHEHHsI C
napaMeTpamu

115

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napameTpamu

116

117

118

119

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u ncciaenoBaHUE
MaTEeMaTHYECKUX MOJIEIICH peaTbHbIX
CUTyaIMil C MIOMOUIbIO YPABHEHUH C
napameTpamu

[Toctpoenue u uccienoBanme
MaTEMAaTUYECKUX MOJENIEN PEaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

IToctpoenune u ucciegoBaHue
MaTEeMaTUYECKUX MOJENEH pealbHbIX
CUTYaIMi C MOMOUIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

120

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”

121

122

[ToBTOpeHue, 06001IEeHNE,
cucTeMarn3anus 3HaHuil: "YpaBHEeHH"
[ToBTOpeHnue, 060061IeHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"




123

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucrembl ypaBHEHUI"

124

125

126

[ToBTOpeHnue, 06001ICHNE,
cucreMarusaius 3Hanuii: "HepaBencraa"

[ToBTOpEeHmE, 0600IICHUE,
cucrtemaTtusanus 3Hanuil: "HepaBencrna"

HtoroBast KOHTpoJIbHAs paboTa

127

128

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpEHHE, 0000IICHHE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

129

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuii: "IlponsBogHas
u e€ npumeHeHue"

130

131

132

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

[ToBTOpenue, 06001IIEHNE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IEHNE,
cuctemaruzanus 3HaHuii: "MHTEerpan u
€ro npuMeHeHue"

133

[ToBTOpenme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"

134

[ToBTOpenue, 06001IEHNE,
cucremarusanus 3HaHui: "OyHkuun"




[ToBTOpeHnue, 06001ICHNE,

135 . Y 1 0
cucTeMaTH3anus 3HaHuit: "OyHKIHH
136 [ToBTOpeHwme, O606H.I€Hlf€, 1 0
cCUucreMaTni3aluia 3HaHUN
OBIIEE KOJIMYECTBO YACOB I1O 136 1

I[TPOTPAMME
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