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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 IPYrod 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
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIJICHUE.

B xone usydenusi yuebHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPNIpPETAllUd  TIOJYYCHHBIX  pEIIeHW#, 3HAaKOMSTCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIBPHOW KOHIIEHTpPAIMd BHUMAHUS,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToaunku oOydeHust anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHB  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
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 MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
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 BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  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 BO3MOXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIENIEH PeallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 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 OoOydYaroulMecss OBJAJACBAIOT PA3JIMYHBIMM METOJAMH  PELICHUS
paloHaNIbHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepkamx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJb3YIOTCS MpH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIIAJIHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppaIMOHATIBHBIX 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,
paboTBl C CHUMBOJIBHBIMH (OpMamu, WPEICTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeckass JUHUS «DyHKIUM U TpaduKu» 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, UCIOJIb30BAaHUE (PYHKUMU NIJs peleHus 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 (HOpMyJaMu 3aBUCHMOCTU MEKITY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YCHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U clioBecHOM. Ero n3yuenne crocoOCTByeT
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 OO0YyYaromMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
yCKOpeHHsl TpolieccoB. JlaHHas coaepkarefnbHas JIMHUS 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
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopeprxarenbHO-MeTOIMYeCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT Hau0oJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSAIONIMN BCE pa3Jieibl
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 HCIIOJIb30BATh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEeMaTHYeCKONW JIOTUKH CIIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO 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
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eioB MPOTPaMMBI, ITOCKOJILKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M  KOHKPETHU3MPOBATh  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
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

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue npodu. [IpumeHeHue npoOeit U MPOLCHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/JIbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[TpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPIKAIIMX CTEIICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI perieHus

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTpUILbl 2 X2, ero FTeOMETPUYECKUIM CMBICT 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 OIIPENICIIUTEIIEH.

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

DyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3aumHO o00paTHbIe (QYHKIIMH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. [IpoMexxyTku MOHOTOHHOCTU (GYHKIMU. MakCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHast pyHKIMS ¢ HATypaJlbHBIM U II€JIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK 0OOpaTHOM CTENEeHU
C HATypaJIbHBbIM IOKA3aTEJEM.

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

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

QOYHKINOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOLECCaX U SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEILHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKOon
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
MPUKIIATHOTO XapakTepa.



HemnpepsiBHBIE (QYHKIIMM W WX CBOWCTBA. TOuykm pa3phiBa. ACHUMITOTHI
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
buznyecKuit CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeNbHOM K rpa@uKy (QpyHKINU.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
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

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHHs] PU3NUECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEJbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[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.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. BeruuciieHue onpeaeaéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHre uHTErpajna ajs HaXOXKJIEHUS IUIOIIAeHl IMIockuX ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " 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 WICHA POCCUHUCKOTO 0OIIECTBA, MPECTABICHUE O MATEMAaTHYECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUM, NPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HaykaxX, TEXHOJOTusXx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/IOPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOodEeCCUOHAIBHOM  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ABHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS pa3BUTHUS IMBUIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMAaTUKU U MAaTeMaTUYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieNICHUs MIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAIIH,
OCHOBAHUS JIJIs1 000OIIEHUS M CpaBHEHHUSI, KpUTESPUHU IIPOBOJIMMOTO aHAJIN3a,;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOJIOJACHUSAX WU YTBEPKICHHSIX, MpeIjiaraTb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yjbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTHl HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh HMH(OPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE ITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEAMETHBIE PE3yJIbTaThl TI0 OTACJIBbHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYNCICHUM;



cBOOOZHO OMEpUpPOBATh MOHATUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M APKTAHTE€HC YMCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHHS palUOHAIBHBIX MW JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOT'O4YJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera mus
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIBb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 NI BBIYHCICHHS €r0 3HA4YECHUs,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHbIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO0 YCIOBUIO 3a/ayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE IPeo0pa3oBaHus rpauKoB PyHKIUT;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (PYHKIMU OOpaTHOM CTENeHu ¢
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PElIeHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PeaIbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi TeoMeTprUIecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO OTIEPUPOBATH MOHATUSIMH: MTOCIE0BATEIbHOCTD, CITIOCOOBI 3a/1aHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKIIHNH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3UILIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: HATYPAJIBHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

CBOOOMHO OMEpUpPOBATh TMOHITHEM OCTaTKa [0 MOMAYNIO, 3aluChIBaTh
HATypaJbHBIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHICCKHE ONepalii ¢ HUMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
gorapuMUYECKe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOTYUCHHBIN pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTremMaTH4ecKoro aHajmsa:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJIE COLMATIBHO-3KOHOMHYECKHUX, 3a71a4ax, IJisl ONpeaeIeHUs
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



CcBOOOZHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpai no gopmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.
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https://resh.edu.ru/subject/lesson/3852/conspect/199118/
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https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://resh.edu.ru/
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https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenieproizvodnoi-
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenieproizvodnoi-

11 KJIACC

HaumenoBanue KonuyecTBo yacos
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
wn pa3/ieioB U TeEM Beero Konrpoabnbsie IIpakruyeckue pecypesI
NpOrpamMmbl padoThI padoTbI
Poccuiickas anexkTpoHHas mkona
Vceneniopanme GysKiii ¢ https://resh.edu.ru/subject/lesson/6195/start/225651/
1 . 22 1 SKnacc https://www.yaklass.ru/p/algebra/11-
TOMOTHEIO TIPOUSBOAHOU klass/proizvodnaia-primenenieproizvodnoi- dlia-
issledovaniia-funktcii-9147
SKnacc https://www.yaklass.ru/p/algebra/11-
klass/pervoobraznaia-neopredelennye-iopredelennye-
MeppooGpasias u ?ntegraly-9151/ne_opred_elenn¥t_'-3-i-opredelennye-
2 —— 12 1 integraly-metodyintegrirovaniia- 9153/re-
94b86f3c-161b-42fd-alaa-4d0cbc549ee7
Poccuiickas anekTpoHHas 1IKoJa
https://resh.edu.ru/subject/lesson/6118/main/
I'pacduxu Slknacc https://www.yaklass.ru/p/algebra/10-
TPUTOHOMETPHUYECKUX klass/sinus-i-kosinus-tangens-ikotangens- svoistva-i-
3 GyHKIHH. 14 1 grafiki-trigonometricheski_-10781
Tpuronomerpuueckue Pocculickas 3J1eKTpOHHAs MIKOJIA
HEPaBEHCTBA https://resh.edu.ru/subject/lesson/4738/conspect/
WppatmonansHeie,
4 MoKa3aTeabHbIC U 24 1 Poccwuiickast anekTpoHHas 1IKOJIA
Jorapu@mMuuecKue https://resh.edu.ru/subject/51/
HEpPaBEHCTBA
5 KOMILIEKCHALE THCI 10 1 Pocculickas 351eKTpOHHAs IIKOJIA
https://resh.edu.ru/subject/lesson/4115/conspect/149104/



https://resh.edu.ru/subject/lesson/6195/start/225651/
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenieproizvodnoi-
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenieproizvodnoi-
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-iopredelennye-
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-iopredelennye-
https://resh.edu.ru/subject/lesson/6118/main/
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-ikotangens-
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-ikotangens-
https://resh.edu.ru/subject/lesson/4738/conspect/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/lesson/4115/conspect/149104/

SKimacc https://www.yaklass.ru/p/algebra/10-
klass/deistvitelnye-chisla- 9102/naturalnye-chisla-
6 HatypanbHble 1 1ieble 10 1 povtorenie-11259/re-198ae908-4687-4b65-bb41-
qyycia ba45ad84a6fd
Poccuiickas anekTpoHHas 1mKoIa
https://resh.edu.ru/subject/lesson/5255/conspect/272510/
SKiacc https://www.yaklass.ru/p/algebra/9-
CI/ICTGMH paliuOHaJIbHBIX, ; .. . ..
HODALHOHANLHLLX klass/sistemy-uravnenii-ravnosilnyepreobrazovaniia-
ppant 9129/metody-resheniia-sistem-ratcionalnykh-
7 [IOKa3aTeJIbHbIX U 12 1 ..
uravnenii-9131
Jorapu(PMUIECKUX .
o Poccnncxas{ BHGKTpOHHaSI IIKOJIa
YpaBHCHIH https://resh.edu.ru/subject/lesson/3812/conspect/158949/
8 a4 ¢ HAPAMETHAMIL 16 1 Poccuiickas anexkTpoHHas mKoia
8 pametp https://resh.edu.ru/subject/lesson/4145/conspect/111178/
9 [ToBTOpeHwue, 0606IIIeHI:Ie, 16 5
cucreMarui3anuvs 3HaHUU
OBIIEE KOJIMYECTBO
. 136 10
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https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-
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https://resh.edu.ru/subject/lesson/3812/conspect/158949/
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
MHO0eCTBO, OIepaliy Hal
1 Ll > OTIeP . 1 POIII Sxinace
MHO>KECTBAaMM U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1 POIII Axnace
[IpuMeHeHne TeopeTHKO-
3 MHO>KECTBEHHOTO anIapara s PeIeHHs 1 POUI SAknacc
3a7a4
Parnnonansuele ynciaa. OOBIKHOBEHHEIC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 POIII Sxnacc
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Parnnonansuele ynciaa. OOBIKHOBEHHEIC U
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1 POUI Sxnacc
OECKOHEUYHBIC TIEPUOANIECKHUE JPOOH
I[TpuMmenenne npodeil U IPOLEHTOB I
6 P P p 1 POI Axnacc
pelIeHs TPUKIaJAHbIX 3a7a4
I[TpuMmenenne npodeil v IPOLEHTOB I
7 P P P 1 POILI Sxnace
petieHus MPUKIAIHBIX 33134
JlelicTBUTEeNbHBIE YUCIIa. PallnoHalIbHBIE U
8 1 POIII Axnace
MppALMOHATIbHBIE YHCIIa
ApudMeTHuecKkue ornepamum ¢
9 puc P 1 PO Sknace

I[GﬁCTBHTG.HBHLIMH qucJjiaMu




10

Mopynp JEMCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBA

POIII Sxmnacce

11

12

13

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OCHOBHBIE METO/IbI PEIIECHUS LEJbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/JIbI PEIIECHHUS LEJbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

POIII Sxmnacce

POIII Sxnace

POIII Sxnacce

14

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JpOOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrO4YJIeHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

POIII Sxmace

16

17

MHoOrousneHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM IMHEWHBIX ypaBHEHUI

POIII Sxmace

POIII Sxnace

18

19

20

Pemenne cucreM TMHENHBIX YpAaBHEHUI

Marpuua cucTeMsl JIMHEWHBIX YPAaBHEHUIA.

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

POHI Sxmacc

POIII Sxnace

POIII Sxmace




21

[Ipumenenue onpeaenuTens AJjist perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

POIII Sxmnacce

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

POIII Sxmnacce

POIII SIxnacce

24

KonTtponsnast padora: "PannonanbHble
yYpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENUHBIX ypaBHEHUN"

POIII Sxnacce

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
B3anmuo obpatHbie QyHKINH.
Komnosunus ¢pyHknumit

POIII Sxmace

26

27

I'padux GyHKIIMN. DIeMeHTapHbIE
npeoOpaszoBanus rpadukoB GyHKINN
OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

POIII Sxnace

POIII Sxnacce

28

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuoanueckue pyuxuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIUU

POHI Sxmacc

29

MakcuMyMbl U MUHUMYMBI (D YHKITHH.
HauOoinsmee 1 HanMeHblliee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEXKYTKE

POHI Sxmacc

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

POIII Sxnace

POIII Sxmace




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 . POI Axnacc
MOCTpoeHne rpauKoB ATUX PYHKITUN
CreneHs ¢ 11eJIBIM TOKa3aTejeM. bunom

33 H POII Sxmacc

BbIOTOHA

CreneHs ¢ 1enbIM IToKa3zarenaeM. bruaom

34 q POII Axnacc

BIOTOHA

CrernenHast QyHKIUS C HATYPATbHBIM U

35 LeJIBIM MoKa3aTesieM. E€ cBolicTBa 1 POII Sxnacc
rpaduk
KourpomnbHas padora: "Crenennas

36 P ) P . | POHI Sxnacc
¢ynkuus. E€ cBoiicTBa u rpadux
ApudmMeTnueckuii KOpeHb HATYPAILHOH

37 pud . P P POI Axnacc
CTEIIEHH U €ro CBOMCTBA
Apudbmernuecknii KOpeHb HATYPaAJILHOMN

38 pHd . P P POII Sxnacc
CTEIIEHH U €ro CBOMCTBA
IIpeoOpa3zoBaHus YHUCIIOBLIX BEIPAKEHHI

39 beodp P ’ POII Sknace
COJIEpXKAIINX CTETIEHH U KOPHU
IIpeoOpa3oBaHus YHCIOBBIX BEIPAKEHUI

40 peodp p ’ POIII Sxnace
CoJIepXaIlIiX CTETEHU U KOPHU
IIpeoOpasoBaHus YUCIOBLIX BEIPAKEHUI

41 peoop p ’ PDOII Sknace
CoJIepXkalINX CTETEHU U KOPHU
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

42 METO/IbI PELIECHUS UPPALMOHAIBHBIX POIII Axmace
ypaBHEHUU
Uppanmonanbusie ypaBHeHs1. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALUOHAIBHBIX POUI SAxknacc

ypaBHEHUH




Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHUSI UPPAUOHAIBHBIX POII SAxnace
ypaBHEHUH
PaBHOCUIIBHBIE TTIEPEXO/IBI B PEIICHUT

45 P P POIII STknace
UppaMOHATILHBIX YPaBHEHUN
PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH

46 p Iu) POII Sxnacc
UPPALMOHATIBHBIX YPaBHEHHIA
PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT

47 p li) POII Sxnacc
UPPALMOHATILHBIX YPaBHEHHIM
PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT

48 P P POIII STknace
UpPPaMOHATILHBIX YPaBHEHUN
CaoiicTBa U rpaduK KOpHSI N-Oi CTEICHH

49 Kak (DyHKIIMHU OOpaTHOMN CTENEeHH ¢ POUI Sxnacc
HATypaJIbHBIM ITOKa3aTeIIeM
CgoiicTBa u rpaduk KOpHs n-0i cTeneHu

50 Kak (PyHKIIMU OOpaTHOW CTENEeHH ¢ POUI Sxnacc
HaTypaJbHbBIM ITOKa3aTelleM
KonTponbHas pabora: "CsoiicTa u

o1 rpaduk KOpHS N-0il CTEneHu. POIII Axmace
Wppannonanbubie ypaBHeHHS"
CreneHp ¢ palOHAIBHBIM TIOKa3aTeIeM 1

52 Jenenh b POIII STknace
e€ cBolicTBa
CreneHb ¢ palMOHAILHBIM TIOKa3aTeIeM U

53 . . p POIII Sxnacc
e€ cBoiicTBa
CreneHp ¢ parOHATBHBIM TIOKa3aTeIeM U

o4 . P POIII Sknacc
e€ cBolicTBa
ITokazarensHas KLU, €€ CBOMCTBA U

55 by, POIII Slknace

rpaduk




Hcnonb3oBanue rpaduka GyHKIUN A5

56 . 1 POIII Axnacc
pelieHus: ypaBHEHU I
Hcnonp3oBanue rpaduka KWW IS
57 p ib Py 1 POII Sxnacc
pelIeHus ypaBHEHUN
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE
58 METO/Ibl PEIICHHSI MTOKA3aTeIbHbIX 1 POII Sxnacc
YpaBHEHUN
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
59 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1 POII Sxnacc
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
60 METO/Ibl PEIICHUSI MTOKA3aTeIbHBIX 1 POIII Sxnacc
yYpaBHEHUHU
Kontponbnas padota: "[lokazarenpHas
61 P P , 1 POIII Sknace
¢yukmus. [TokasarensHbIe YpaBHCHUS
62 Jlorapudm uucna. CoiicTBa jJorapudpma 1 POUI Sxnacc
63 Jlorapudwm gucia. CBoiicTBa Jlorapugma 1 POUI Sxmacc
64 Jlorapudm uucna. CoiicTBa jJorapudpma 1 POUI Sxnacc
65 JecsTuunble ¥ HaTypaJibHbIE JIOTapU(PMBI 1 POIII Axmace
66 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1 POUI SAxknacc
[IpeoOpazoBanme BhIpaXeHUN
67 peodp P ’ 1 POIII STknace
CoJIeprKalIuX Jorapudmbl
[IpeoOpazoBanme BhIpaXeHUN
68 peodp P : 1 POIII Slxace
COJIepXKaIIuX JorapudMbl
[IpeoOpazoBanme BEIpaKEHUH
69 peobp P ’ 1 PDII Sknacc
coJepKaIiX JOTapr(pMbl
Jlorapudmuueckas KLU, €€ CBOICTBA
70 pi Oy, 1 POIII Sfknace

u rpaduk




Jlorapudmuueckas pyHKIus, €€ CBOHCTBA

71 POIII fxnacc
u rpaduk
Hcnonp3oBanue rpaduka QyHKIHH 115

12 . POI Axnacc
pelIeHus ypaBHEHHHA
Hcnons3oBanue rpaduka 1NN

73 P fb Pyn POUI Sknacc
pelieHus: ypaBHEeHU I
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/IbI pELICHUS POII Axnace
Jorapu(pMHUUECKUX ypaBHEHHMA
Jlorapugmuueckue ypaBHEHUS.

75 OCHOBHBIE METO/IbI pELICHUS POIII Axnace
JOTapu(PMHUECKUX yPaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

76 OCHOBHBIE METO/IbI pEIICHUS POIII Sxnacc
Jorapu(pMUUECKUX ypaBHEHHM
PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU

77 Y Pv POUI Sxnacc
norapu(pMHUUECKUX ypaBHEHHMA
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT

78 P pe POIII STknace
JOTapuPMHUECKUX yPaBHEHUH
KonTponbhas pabota:

79 "Jlorapudmuueckas ¢yHKITHS. POIII Axnace
Jlorapudmuueckue ypaBHeHus"
Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC

80 Yo e POIII Sxmacc
YHCIOBOTO apryMeHTa
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC

81 e e PDII Sknacc
YHCIIOBOTO apryMEHTa
ApKCUHYC, apKKOCUHYC U apKTaHT€HC

82 PIEEHHYC, ap yenap POIII Sfknace

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 POII fxmacc
YHUCJIOBOTO apryMEHTa
TpuronomeTpuyecKkas OKpyKHOCTb,

84 OIIpEIETICHUE TPUTOHOMETPUUECKUX POUI SAxknacc
(GYHKIMI YUCIIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpY>KHOCTb,

85 OIIpEelEeNIEHUE TPUTOHOMETPUUECKUX POIII Axnace
(GYHKIMI YUCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKUE

86 p p POII Sxnacc
bopMyIbI
OCHOBHBIE TPHTOHOMETPHUUYECKHUE

87 P P POIII Skace
bopMyITBI
OCHOBHBIE TPUTOHOMETPHUUYECKHUE

88 p p POII Sxnacc
bopMyIbl
OCHOBHBIE TPUTOHOMETPHYECKHUE

89 p p POII Sxnacc
bopMmybl
IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX

90 peodp . p P POIII SAxnace
BBIPKCHUI
IIpeoOpa3zoBaHre TPUTOHOMETPHUUECKHUX

91 peobp . P p POII Sknacc
BBIPKCHUI
IIpeoOpa3zoBaHre TPUTOHOMETPHUUECKHUX

92 peobp . P P POII Sknacc
BBIpKEHUI
IIpeobpasoBanne TPUTOHOMETPHUUECKUX

93 peodp N p P POIII SAxnacc
BBIPKCHUI
Pemenne TpUroHOMETPUYECKAX

94 Up p POI Axnacc
ypaBHEHUU
Pemenne TpuroHOMETPUYECKAX

95 p p POIII Axnacc

ypaBHEHUI




Pewienne TpuroHOMeTpUYECKUX

96 . POIII Axnacc
ypaBHEHUU
Pemrenue TpuroHoMeTpHYECKUX

97 P R POIII Skace
ypaBHEHUU
Perrenne TpUrOHOMETPHUYECKUX

98 E‘p R POII Sxnacc
ypaBHEHUU
Pemrenve TpuronoMeTprHueCKUX

99 Tp P POIII Axnace
ypaBHEHUU
Pemrenve TpuronHoMeTprHuEeCKUX

100 P R POIII Sxmace
ypaBHEHUU
KoHTtposbHas padora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U POIII Axnace
TPUTOHOMETPHYECKHUE ypaBHEHUS"
ITocnenoBareIbHOCTH, CIIOCOOBI 3aaHuUs

102 MocJIeqOBaTeIbHOCTEH. MeTon POII Sxnacc
MaTeMaTUYeCKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 NoCJIeI0BaTeNbHOCTH. McTopus aHanm3a POIII Sxmacc
0ECKOHEUHO MaJIbIX

104 Apudmerndeckast mporpeccus POIII Axmace

105 I'eomeTrpuueckas nporpeccust POUI SAxnacc
Beckoneuno yOnIBaroias reoMeTpuaecKkas

106 Y P POIII Sicace
porpeccust
CyMMma OecKOHEYHO YOBIBAIOIIEH

107 y . Y POI Axnacc
TE€OMETPHUECKOHN MPOTPECCHH
JIMHENHBII U DKCIOHECHIINAIbHBIA POCT.

108 P POIII Sxmace

Hucno e. DopMmyiia CI0KHBIX IPOLIEHTOB




JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.

109 POIII Axnacc
Yucio e. Dopmyiia CI0KHBIX POIEHTOB
Hcnonp3oBanue nporpeccun 1uist

110 pelLIeHNs peallbHbIX 3aJa4 IPUKIaJHOTO POUI SAxknacc
xXapaxkrepa
Kontponsnas padora:

111 " P P " POII fxmacc

[TocnenoBaTeIbHOCTH U IPOTPECCHH

112 HenpepbiBHble GYHKIINU 1 UX CBOWCTBA POIII Sxnacce
Touka pa3psiBa. ACUMIITOTEI I'PapUKOB

113 pasp rpad POIII Sknace
byHKIII
CaoiicTBa KON HEMPEPLIBHBIX HA

114 ymx pep POIII Sxnace
OTpe3Ke
CaoiicTBa KLU HENIPEPHIBHBIX HA

115 Pyrxn pep POII Sxcace
OTpEe3Ke
MeTton nHTEPBAJIOB U1 PELICHUS

116 AL MHTEp AP POIII Skmace
HEPaBEHCTB
Mertoa HHTEPBAJIOB IS PELICHUS

117 g p D POIII Sxnacce
HEPABEHCTB
Meton naTEPBAIOB I DELICHUS

118 L MHTEp AP POII Sxnace
HEPaBEHCTB
IIpnMeneHne CBOMCTB HEMPEPHLIBHBIX

119 puMEHE pep POII Sxnace
GbyHKIMH 115 perenust 3a1a4
IIpnMeneHne CBOMCTB HEMPEPHLIBHBIX

120 P N pep POI Axnacc
GYHKIUH 15 pereHust 3a1a4

121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH POIII Axnacc
OmnpeneneHue, reOMETPUUECKHIA CMBICIT

122 pe p POIII Sxnacc

MIPOU3BOAHON




Onpenenenue, GU3NUECKUN CMBICIT

123 N 1 POI Axnacc
IPOM3BOIHOM

124 YpaBHeHUE KacaTelbHON K TpapuKy 1 POIII STace
byHKIIUN

125 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1 PO Slmace
byHKIUHA

126 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIUN POUI SAxknacc

127 [TpousBoHBIE IEeMEHTAPHBIX (PYHKINH POIII Axnace

128 [IpousBoaHast CymMmBl, np0H3BezIe1jna, 1 POIII Sxnace
YaCTHOTO U KOMITO3UIIMH ()yHKIIHIA

129 [IpousBoaHast CymMmBl, np01/13BezIe1Un/m, 1 POII STace
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

130 [TpousBoHAS CYMMBI, nponsBenelvmﬂ, 1 POIII STknace
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

131 KonTponsnas pabora: "[IpousBonnas” 1 1 POUI SAknacc
I1

132 OBTOpEHHE, O606I.L[€Hlile," ) 1 POIIT STkace
cUCcTeMaTH3alus 3HaHUi: "Y paBHEHHUS
I1

133 OBTOpEHHE, O606I.L[€Hlile," ) 1 POIIT STxace
cucTeMaru3aius 3HaHui: "OyHKIun

134 Hrorosast koHTpOIBHAS paboTa

135 Wrorosast KoHTpOJbHAS paboTa

136 [ToBTOpEHME, O606III€HIiIe, 1
cUCTeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Konrpoanusie  IpaxTuteckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThbI padoThbI pecypeni

[TpuMeHeHne NTPOU3BOJHOM K

1 UCCIIeIOBaHMIO (GYHKIIMI Ha 1 POII Sxnacc
MOHOTOHHOCTb Y 3KCTPEMYMBbI
[TpuMeHeHne NTpOU3BOJIHOM K

2 UCCIIeIOBaHMIO (GYHKIIMI Ha 1 POII Sxnacc
MOHOTOHHOCTb U 3KCTPEMYMBI
[IprMeHeHne npon3BOIHON K

3 MCCJIEIOBaHUIO (QYHKIIMI Ha 1 POUI SAknacc
MOHOTOHHOCTb Y 9KCTPEMYMBI
[IprMeHeHne nNpon3BOIHON K

4 MCCJIEIOBaHUIO (QYHKIIMI Ha 1 POUI SAknacc
MOHOTOHHOCTb Y 3KCTPEMYMBbI
IIpuMeHeHne MpOU3BOIHON K

5 UCCIIEIOBaHMIO (QYHKIIHI Ha 1 POUI Sknacc
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne Nponu3BOIHON K

6 UCCIIeIOBaHMIO (PYHKIMH Ha 1 POUI SAxknacc
MOHOTOHHOCTb M 9KCTPEMYMBI
Haxoxnenne HanOoOJIbIIErO 1

7 HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHON 1 POUI SAxknacc
(GyHKIUHU HAa OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOMN
(GYHKITMM Ha OTPE3Ke

POIII SIxnacce

Haxoxnenue HanuOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

POIII Sxmnacce

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIIETO 3HAYEeHUs HEITPEPhIBHOM
(GyHKLIUU Ha OTpe3Ke

POIII Sxmace

POIII Sxnacce

POIII Sxnacce

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

POIII Sxmace

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXO0JK/ICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIAHBIX 33/1a4ax

[Ipumenenre npou3BOIHOM IS
ONIPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS

POHI Sxmacc

POHI Sxmacc

POIII Sxmace




npoiiecca, 3aJaHHOTO (OPMYIION UITH
rpagpukoM

17 Komnosunus ¢pyHkuumit POUI SAxknacc

18 Kommozurust ¢hyHKImii POII Sxnacc

19 Komnosunus ¢pyHkuumit POUI SAxknacc
['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha

20 p . p yp POII Sxnacc
KOOPJMHATHOM TIIOCKOCTU
I'eomeTpuueckue oOpa3sl ypaBHCHHIA Ha

21 PHHACCIE 0Bpashl Yp PDIII STxnace
KOOPJMHATHOH TIOCKOCTH

29 KoHnTtposnbHas padora: "UcciaenoBanue
(GYHKIMH C TOMOIIBIO MTPOU3BOTHON"
[TepBooOpazHas, OCHOBHOE CBOHCTBO

23 P P POII Axnace
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

24 ¢yukuuil. [IpaBuna HaxoxAeHUS POUI SAknacc
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 ¢yukuuii. [IpaBuna HaxoxAeHUS POUI SAxknacc
epBOOOPA3HBIX
Hurerpain. ['eomeTpuyeckuii cMbICIT

26 P P POIII Axnacc
WHTETpaa
Brruncnenue onpeneaéHHOro HHTETpaia

27 beA . p POI Axnacc
o popmyne Herotona-JleliOuuma
Brrunciienue onpeaen€éHHOro HHTErpana

28 PEACIIEHHO P POIII STknace
o ¢popmyne Hrrorona-JIeitbnuia
[Ipumenenne unaTErpaia s

29 P pata POIII Axnacc

HAXOKJCHHUS TUIOIAACH TNIOCKUX (UTYp




[IpumeHenue uHTETpaNa s

30 HaxXO0XJIeHUs 00bEMOB reOMETPHICCKUX POII Sxnacc
Tenl
[Tpumeps! pemennii muddepeHaITbHbIX

31 . POI Axnacc
ypaBHEHUU
ITpumeps! pemennii fuddepeHIIaAIbHBIX

32 pHMEp up bdep POII Sxnacc
ypaBHEHUU
MartemaTtnueckoe MOJEIUPOBAHKE

33 peanbHBIX MPOLECCOB C TOMOIIBIO POII Sxnacc
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTponsHas padora: "[lepBoobpazHast u
uHTerpan”
Tpuronomerpuueckue GyHKIHH, UX

35 P . P Py ’ PO Sknacc
CBOICcTBa U rpadUKu
Tpuronomerpuueckue GyHKIHH, UX

36 P . P Py ’ PO Sknacc
CBOICTBa U TpaduKH
TpuroHomeTpuyecKue KIIMH, UX

37 - P Oy, POIII STxnace
CBOICcTBa U rpadUKu
Tpuronomerpuueckue GyHKIHH, UX

38 P . P Py ’ PO Sknacc
cBOIcTBa U rpadUKu
Tpuronomerpuueckue GyHKIHH, UX

39 P . P Py ’ PO Sknace
CBOICTBa U TpadUuKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TTIOMOIIBIO POIII Axmacc
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

41 YpaBHEHUH C TTIOMOIIBIO POIII Axnacc

TPUTOHOMETPUYECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUUYECKHIX

42 YpaBHEHUH C TTIOMOIIBIO POII Axnace
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

43 YpaBHEHUH C TOMOIIBIO POIII Axnace
TPUTOHOMETPUIECKON OKPYKHOCTH
Penienne TpUroHOMETPHUUECKUX

44 P P POIII Sktace
HEPABCHCTB
Penienne TpUroHOMETPHUUECKUX

45 P P POIII Axnace
HEPaBEHCTB
Pemienue TpuronomeTpuyecKux

46 P P POIII Sktace
HEPABCHCTB
Pemenne TpuroHoMeTprUeCKUX

47 p p POII Sxnacc
HEPABCHCTB
Konrponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
TpuronomeTrpuyeckue HepaBeHcTBa"
OCHOBHBIE METOJIBI PEIICHUS

49 P POIII Sktace
MOKAa3aTeIbHBIX HEPABCHCTB
OCHOBHBIE METOJIBI PEIICHUS

50 p PO Skmacc
MOKAa3aTeIbHBIX HEPABCHCTB
OCHOBHBIE METOJIBI PEIICHUS

51 P POIII Axnace
MOKAa3aTeTbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

52 P POIII STknace
MOKAa3aTeIbHBIX HEPABCHCTB
OCHOBHBIE METOJIBI PEIICHUS

53 P POIII Sfknace

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

54 POII Sknacc
Jorapu(pMHYECKUX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

55 P POIII Sxmnacce
norapupMHUECKUX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

56 P POII Sxnacc
Jorapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

57 P POII Sxcace
HUPPAILMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

58 P PDOII dxnacc
UppaIMOHAILHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

59 P POIII Sxnace
HUPPAILMOHATILHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PELIEHUS

60 P POIII dxnacc
UppaIMOHATLHBIX HEPABEHCTB
I'padmueckre METOIBI PELICHUS

61 pag peten POII Sxcace
UppaIMOHAIBHBIX YPaBHCHHN
I'paduueckre METOABI PELIEHUS

62 pad p . POIII Sxnacce
UppaIMOHATLHBIX YPaBHCHUN
I'padmyeckre METOBI PEICHUS

63 pad p N POIII dxnacc
1oKa3aTeabHbIX YPaBHEHHH
T'paduyeckue METOIBI PEMICHUS

64 pad P POII Sxnace
MoKa3aTeIbHBIX HEPABECHCTB
T'paduyeckue METOIBI PEMICHUS

65 pad P . POIII Sxnace
JOTapU(PpMHUECKUX YPaBHEHUIN
I'paduueckre METOABI PELLICHUS

66 pad P POIII Sace
Jorapu(pMHUECKUX HEPABEHCTB
I'panueckue MeToIbI penieHus

67 pad P POIII Sace

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeTo Bl pemieHus
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

POIII SIxnacce

69

I'paduueckue MeToBI pemeHus
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
ypaBHEHUI

POIII Sxmnacce

70

71

72

['padmyeckue METOABI peLIeHHS
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLIeHHS
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonrtpomnbHas padora:
"HppanuoHainbHble, TOKa3aTeIbHbIE U
JorapupmMHUEcKue HepaBeHCcTBa"

POIII Sxmace

POIII Sxnacce

73

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

POIII Sxmace

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (OpPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

POHI Sxmacc

POIII Sxnace

POIII Sxnace

77

N300pakeHre KOMIUICKCHBIX YnCces Ha
KOOPJAMHATHOM IIOCKOCTH

POIII SIxnacce




N3o0paxeHue KOMILJIEKCHBIX YHUCEN Ha

78 N POI Axnacc
KOOPJIMHATHOM TIJIOCKOCTH
dopmyna Myaspa. KopHu n-oii crerieHu

79 pyiysta Wlyaspa. Rop POIII Skace
M3 KOMIIIEKCHOTO YHCIIa
dopmyna Myaspa. Kopuu n-oii creneHu

80 pMY yasp p POII Axnacc
M3 KOMILJIEKCHOI'O YHCIIa
[IpumeHeHHEe KOMITICKCHBIX YHCEIT JISI

81 perieHus GU3NUECKUX U F€OMETPHUUECKHUX POII Axnace
3ama4
KourpomnbHas padora: "KoMmiaekcHsre

82 P P POIII Sknace
qucia

83 Harypanbnble u nensie yncia POII Sxnacc

84 Harypanbnbie u 1iesbie yucia POI Axnacc
[IpuMeHeHre NPU3HAKOB AETUMOCTH

85 p p POII Sxnacc
LENBIX YACEN
[IpuMeHeHre TPU3HAKOB AETUMOCTH

86 p p POII Sxnacc
LEIBIX YACET
[TpuMeHeHne IPU3HAKOB IEIUMOCTH

87 P P POIII Sace
nensix yucen: HOJl u HOK
[IpumeHeHnEe IPU3HAKOB JEIUMOCTH

88 p p POIII Sxnacc
uensix yrcen: HOJl u HOK
[IpumeHeHnEe IPU3HAKOB JEIUMOCTH

89 p p POIII Sxnacc
EJBIX YUCEI: OCTATKH MO0 MOIYITIO
[IpuMeHeHre IPU3HAKOB JETUMOCTH

90 P p POIII SAxnacc
IEJIBIX YHMCEII; OCTATKH 110 MOJIYITIO
[IpumeHeHre MPU3HAKOB AETUMOCTH

91 LEJIbIX YHCEI: aIrOpuT™ EBKIMaa 1ist POIII Sxnacc

PEIICHHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U

COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUU

POIII Sxmnacce

POIII Sxnacce

POIII Sxnacce

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
yYpaBHEHUHU

POIII Sxnacce

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

POIII Sxmace

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JTOTapu(PMUUECKUX
ypaBHEHUI

POIII Sxmace

POIII Sxnace

POIII Sxnace

101

[IprMeHeHre CUCTEM K PELICHHIO
MaTeMaTHUYeCKUX 3ajay U 3a7a4 u3

POIII SIxnacce




pa3nuyHbIX 00JacTell HAyKH U peabHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, UHTEPIIPETaLUs OJy4YEHHBIX
pE3yJIbTaTOB

POIII Sxmnacce

103

[IprMeHeHrne HEpAaBEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETaLs OJy4YEHHBIX
pE3yJIbTaTOB

POIII Sxmace

104

Kontponbnas padota: "Cucremsr
palMoOHATEHBIX, UPPAIIMOHATBEHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHHH"

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanyonaneHbIE CUCTEMBI ¢ TapaMETPAMH

POIII Sxmace

POIII Sxnace

POHI Sxmacc

108

109

WppanuonansHble ypaBHEHUS,
HEpaBEeHCTBA C MapaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napaMeTpamu

POHI Sxmacc

POIII Sxnace

110

[TokazarenbHbIE ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu

POIII SIxnacce




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

POIII Sxmnacce

112

113

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

POIII Sxmnacce

POIII SIxnacce

114

TpUroHOMETPUYECKUE YPABHEHHUS C
rapameTpamu

POIII Sxmace

115

116

TpuronomeTpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpuYECKre CUCTEMBI C
napaMeTpamu

POIII Sxnace

POIII Sxnace

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEeN peaTbHbIX
CUTyalMi C IOMOUIbIO YPABHEHUH C
napaMeTpamu

POIII Sxmace

118

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN peabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpaMmu

POIII Sxmace

119

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKNX MOJENIEH peanbHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMu

POHI Sxmacc

120

121

KonTtponbHas pabdora: "3anaun ¢
napameTpamu”

[ToBTOpenue, 06001ICHNE,
cucTemarusanus 3HaHui: "YpaBHeHus"

POIII Sxmace




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemaTu3anus 3Hanuil: "YpaBHenus"

POIII Sxmnacce

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHUN"

[ToBTOpEeHmE, 0600IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrtna"

[ToBTOpEeHHE, 0000IICHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

POIII Sxmnacce

POIII Sxnace

POIII Sxnace

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cuctemartuzanus 3HaHuit: "IIponsBoaHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
U €€ npuMeHeHue"

POIII Sxmace

POIII Sxnace

POIII Sxnacce

129

[ToBTOpenue, o6odIIEHNE,
cucreMarusanus 3HaHui: "[IponsBogHas
U €€ npumMeHeHue"

POHI Sxmacc

130

[ToBTOpenwme, 0600MIEHNE,
cucreMarusanus 3HaHuii: "MHTerpan n
€ro npuMeHexue"

POHI Sxmacc

131

132

[ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"
[ToBTOpenue, 06001ICHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

POIII Sxnace

POIII Sxmace




[ToBTOpeHnue, 06001ICHNE,

133 . " 1 POII fxnacc
cucTeMaTH3anus 3HaHuil: "OyHKIIH
134 Wrorosas KoHTpoJbHAS paboTa
135 HroroBast koHTpoIbHAs paboTa
136 [ToBTOpeHwme, 0606LueHI/UIe, 1
CHCTeMaTH3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: airedpa 1 Hayajla MaTeMaTUYECKOTO aHalln3a, reoMeTpus. Anredpa
W HayaJla MaTeMatuyeckoro ananuza. 10-11 kimaccel: 6a30BbIi U yri1yOJIeHHBIN
ypoBaH: yueonuk/ III.A. Amumos, FO.M. Konsrun, M.B. TkadeB. AkiinoHepHOe

obmiectBo "lIpocBemienue"

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET
POIII

Skmacc






