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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallu3a 3aKjIa/IbIBaeT
OCHOBY JJIi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
TTOHMMAaHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMUKH W OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TOMOINBIO MHAYKIIMH U PAcCyXIaTh JEAYKTUBHO, HMCIIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIJICHUE.

B xone u3ydenusi yuebHOro Kypca «Anredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJENIEH PEeajbHbIX CUTYAIlUH,
UHTEPNpETAllud  TIOJYYCHHBIX  pElIeHW#, 3HAKOMSTCS €  MNpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATEIbHOCTH, TpeOyIomed MPOAOIKUTEIIBHOW  KOHIEHTPAIlMM  BHUMAaHUS,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYECKOro aHaIu3a
JICKUT IEATCTHOCTHBINA TPUHITUT OO yUCHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadaia MaTeMaTHIECKOTO aHATN3a»
BBIIEJICHB ~ CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUM W3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTIOTHSS APYT
Jpyra ¥ IOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasenamu. J{aHHbIN yaeOHbIi
KypC SBJSI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSAET B cebde cojaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUSI MHOKECTB, MaTeMaTHUYeCcKas Joruka u gpyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
IOJlyYEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Ul PEIICHHS CaMOCTOSTENIBHO
c(OpMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenbHO-MeTOAUMYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(GbopMUpOBaHKE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B €0 MCIOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX 4Hnceld. B  KaXaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U OIepaluu: JeJICHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJBbIX 4YHCEN, O0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATYypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnaronapsi mocnenoBaTenbHOMY pPACIIMPEHUIO KPYyra HCIOJIb3YEMbIX YHUCEN W
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUsS Pa3iMyHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKHU KaK Hayku U €€ poJiH B
MOCTPOEHUU MOJIENIEH PealbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCA 0000IIeHHE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YyETCs HA MPOTSHKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXJIOM
pasznene IIporpaMMbl IpPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe OOydYaroulMecss OBJAACBAIOT PA3JIMYHBIMU METOJAMH  PELICHUS
paloOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3aJad,
colepkaimx mnapamerpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH TPUKIaJIHbBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJBIINX M HAUMEHBIIUX 3HAYEHUH (YHKIUU.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAeT B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppaIMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKECHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKU ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHMBOJBHBIMH (OpMamH, MPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. Anre0Opa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeTOoIMYeckass JUHUS «DyHKIUM U TpaduKu» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337aET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3aad U3 APYruX y4eOHBIX
MPEIMETOB U PEAbHON U3HU TECHO CBS3AHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIEIOBATh TOJYy4YCHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MIO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOU, Tpaduiyeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKJIAJAHBIX 3a/ad,
JIOCTYITHBIX 0O0YyYarolmuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, OMPEAeNATh HMX HauOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYMCIATH MUIOMAanun (Guryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 33/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOTO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (QOPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaroniuecs y3HatoT O BBIJAIOIINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€¢ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkarenbHO-METOIMYECKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOW MaTEeMAaTHKH!
U TIpe[yiaraioT HamOosee YHUBEPCATBHBIA S3BIK, OOBECTUHSIONMN BCE DPa3aeiibl
MaTeMaTHKU H €€ TPWIOKCHHUH, OHU CBS3BIBAIOT pa3HBbIE MaTEeMAaTHYECKHE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOyYarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTeMaTUKH U WCIOJB30BaTh €T0 IS BBIPAKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeJyeT TpU3HAThH
CBOWCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUEC ONPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIILIICHHUS
0Oy4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HAa OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara airedpbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAl TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiOB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepHall
y49eOHOTO Kypca IIMPOKO HCITONB3YETCs I pelieHus MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  peabHbIX  NPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUEHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOro Kypca «AnreOpa M Hadala MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble nepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JelicTBuTenpHble yucia. PanuoHanbHblE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM HokazareneMmM. buHom Heiotona. HMcnosib3oBaHue
noAXosend (GopMbI 3aMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOKCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOroOWwIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 11e1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[TpeoOpazoBaHKs YHCIIOBBIX BEIPAKEHUN, COACPIKAIIMX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JIOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHL. OcHOBHBIC METO/IbI perieHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4ECKUX YPaBHEHU M.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTPUIIbl 2X2, ero FTEOMETPUUYECKUIM CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpruMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKHU

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3aumHO o00paTHble (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OO6usacTh ompeneneHuss ¥ MHOKECTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIe 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
dbyukiuu. [IpoMexxyTku MOHOTOHHOCTH (GYHKIUU. MakCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajdbHBIM U II€JIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHs n-0i CTENEHU KaK (yHKIMUKA 0OpaTHOU CTENEHU
C HATypaJIbHBIM MOKA3aTEJEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX MPOIECCAaX U SBICHUSX.
['paduixu peasnbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATENbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUH. MOHOTOHHBIE U OTPaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpruUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOUIEH reoMeTpUYeCcKon
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHTOoB. Mcnonb30BaHWE MPOTrpeccuy JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKIIATHOTO XapakTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOUN K rpa@uKy (QyHKIHH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMHU M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IIpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO ammapara  JJist
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAIIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00J1acTed HAYKH U PEAIbHOM KU3HU, UHTEPIPETALIS
MOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuyeckue oOpa3bl ypaBHCHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM ITUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHre HanboapuIero 1 HAMMEHbIIEro 3HaYEHUI HEeMPEpbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus nepBoOOpa3HbIX.

WuTerpan. ['eomeTpryeckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHre MHTErpajia s HAXOXKICHHS IUIOIanel Mmiockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOILECCOB C MOMOLIBI0 U depeHIaTIbHbIX
YPaBHEHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMATHIECKIX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBOKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOYAs SCTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0POBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryispHas (u3NYecKass aKTHBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€STEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JIESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeannu3oBBIBATH COOCTBEHHBIC JKHU3HEHHBIC IUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYphl, ITOHUMAaHHE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHUE IIOCTYNIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUS IMBUIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMAaTUKU U MaTeMaTUYeCKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
oTpeieNICHHUs MIOHITUH, YCTaHABINBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(pUKaIIy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHSIX, MpeajiaraTb KPUTESPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 peleHuss y4eOHOM 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3ysIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MIPE/IOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOMIPOC | JUISI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITNIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOPMALMIO, MPENCTaBIATh €€ B pazIU4HbIX (Popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUS IO XOJIy pPEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBbI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3aa4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensiTh
BU/IbI pabOT, I0rOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce oOydyarOIIMICAd TOJYYUT CICAYIOIIHE
MpPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIHOHATBFHOE YHCIO0, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJbTaTa BEIYUCICHUM;



cBOOOZHO OMEpUPOBATh MOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHI€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh pPa3juYHblE METOAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NIPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPAaBEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMH KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 JJjig BBIYUCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPEAEIUTENId JUIsl PELlIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpPUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [JIsl TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHMUI;

CBOOOIHO ONEpUPOBATh MOHATHUAMU: HppalMOHAIbHbIC, MOKAa3aTelbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOILBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYJIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, Trpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeo0pa3oBaHus rpauKoB PyHKIUT;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPENEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUMHU C HATypajlbHbIM U ILEJIbIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENEeHW KakK (DyHKIMH OOpaTHOW CTENEHU ¢
HATypaJbHBIM I0Ka3aTeJeM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: IOKa3aTelbHAas MU JorapupmMuyeckas
(GyHKUIMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpEJIEIEHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCJIENOBAaHMUS MPOIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KHU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apu@MeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroLasi TeoMeTprUuecKas Iporpeccusi, TMHEHHBIN 1
HKCMOHEHLIUAJIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUM IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakrTepa,



cBOOOHO OTIEPUPOBATH MOHATUSIMH: MTOCIE0BATEIbHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINHY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOMIHO  OMEpHpPOBaTh  TMOHSATHUSAMHU: MHOXECTBO, OINEpalMu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOywyenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypPaJbHBIX U IIEJIbIX YHCEJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen g pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

cBOOOZHO OMEpUpPOBATh MOHATHEM OCTaTKa IO MOJIYJI0, 3alUChIBAaTh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE OTepaliil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIbHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEH TpH pElIEHUH TPUTOHOMETPHUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

pemarb palrOHAaJIbHbIE, UppaloHalIbHBIE, MOKa3aTEJbHBIE,
jgorapuMUYECKe U  TPUTOHOMETPUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coJiep Kalle MOAYJIU U NapaMeTphl;

MPUMEHSITH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIO3UIIMU JABYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKIE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKOro aHaJIu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMU HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWJIY4IlEero pEUIeHUus B
MPUKIIAJIHBIX, B TOM YHCJIE COLIUAIBHO-3KOHOMHYECKHUX, 3a71a4ax, IJisl ONpeaeIeHUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpa no popmysne Horotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE€ COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeCTBaMU MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 2 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. s |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHUS
7 ITocnenoBaTeIbHOCTH U POrPECCUU 10 1
HenpepriBabie pyukuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 !
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 19 |
norapuMUYECKHe HEPABCHCTBA
KomriekcHsie yrcna
HarypanbHble u niensie yucia
CucreMsl paliMOHaIbHBIX, UPPALNOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 10 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 10 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 5 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
MHOKeCTBO, OIlepalliy HaJl MHOKECTBAMHA U
| $ Patii Haz 1 01.09 — 05.09
HUX CBOWCTBA
2 Huarpammsl Diinepa-Benna 1 01.09 - 05.09
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOT'O
3 P P 1 01.09 — 05.09
amnmapara Jijisl pelIeHHs 3a1a4
Panmonansabie yncia. OOBIKHOBEHHEIE U
4 JECSITAYHBIC TPOOH, TPOLIEHTHI, 0ECKOHEUHBIC 1 01.09 - 05.09
MIePUOIUYECKHE TpoOH
Pammonansabie yncina. OOBIKHOBEHHEIE U
5 JECSITUYHBIEC IPOOH, TTPOLIEHTHI, 0ECKOHEUHbIE 1 08.09 — 12.09
MEePUOINYECKHE Ipodu
IIpumenenne apoOeii U OPOIEHTOB IS
6 P P pot A 1 08.09 — 12.09
pelIeHrs MPUKIAIHBIX 3a7a4
IIpnMmenenue apo0Oeii 1 IPOLEHTOB IS
7 P P P 1 08.09 — 12.09
pelIeHrs MPUKIAIHBIX 3a71a4
elicTBUTENbHLIE Yncia. ParinonalsHbIE U
8 A i 1 08.09 — 12.09
HppAIMOHATILHBIE YHCIIa
Apubdmernyeckue ornepamnuu ¢
9 puc patt 1 15.09 — 19.09
JEHACTBATEIBHBIMU YACIAMHU
Monynns TeHCTBUTEIILHOTO YHCIIa U €T0
10 Y 1 15.09 — 19.09

CBOMCTBA




11

12

13

[TpubnmmxEHHBIC BEIYMCIICHHUSI, IPABHIIA
OKpYTJICHMS, IPUKHUIKA U OLICHKA PE3yJIbTaTa
BBIYUCIIEHUI

OcHOBHBIE METOBI PELICHUS LENIbIX U
JIPOOHO-paLlMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcHoBHBIC MCTOJbI pCHICHUS LCIIbIX U

JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

15.09 - 19.09

15.09 - 19.09

22.09 - 26.09

14

OcHOBHEBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-paLlMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

22.09 —26.09

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4YIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouseHsl ¢ HensMu Kod(puiineHTamu.
Teopema Buera

Pemenne cucreM TMHEHHBIX ypaBHEHUN

22.09 —26.09

22.09 —26.09

29.09 - 03.10

18

19

20

Pemenue cucrem JIMHENHBIX ypaBHEHUM

Martpuua CucTeMBbI INHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpUIBI 2X2, €r0
reOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

Onpenenurens MaTpULBl 2X2, €T0
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

29.09 - 03.10

29.09 - 03.10

29.09 - 03.10

21

[IpuMeHeHne onpenenuTens A peeHus
CUCTEMBI JINHEWHBIX YPaBHEHHUU

06.10-10.10




22

23

Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenuie npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUM

06.10-10.10

06.10-10.10

24

KonrponsHas pabdora: "Panmonanbhble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YypaBHEHUN"

06.10-10.10

25

26

27

OyHKIHSI, CIOCOOBI 3aJaHUS (PYHKITHH.
B3anmnuo obparnbie ¢pynkimun. Kommosummst
byHKIUH

I'paduk pyHkunu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB GyHKINN

OO0nacTh onpeneneHus] © MHOKECTBO

3HaueHuil pynkuuu. Hynu ¢pynkumm.
[TpoMeXyTKH 3HAK IIOCTOSIHCTBA

13.10-17.10

13.10-17.10

13.10-17.10

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMU

13.10-17.10

29

30

31

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
Haubonbiiee 1 HauMeHbllIee 3HaYeHHE
(GYHKIIMM Ha IPOMEXKYTKE

Jlunelinas, KkBaJpaTU4Has U IpoOHO-
TUHEWHas QyHKIUH

DJeMeHTapHOEe UCCIIEIOBAaHNE U ITOCTPOCHUE
rpaduKoB 3TUX PYHKLIUI

20.10 - 24.10

20.10 - 24.10

20.10 -24.10

32

DneMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpadukoB 3TuX QyHKUINN

20.10-24.10




CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom

05.11-08.11

33 Herorona

34 CreneHsb c LIEJIBIM IT0Ka3aTeiaeM. buaom 05.11 -08.11
HeroTona

35 CrenenHast GQyHKIUS C HATyPAITbHBIM U 05.11-08.11
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas padota: "CreneHHas GyHKIIHS. 05.11-08.11
E€ cBoiictBa u rpaduk"

37 ApubdmeTnieckuii KopeHb HaTypaIbHOM 10.11 - 14.11
CTENIEHU U €ro CBOMCTBA

33 Apudmerniecknuil KOpeHb HaTypaTbHOU 10.11 - 14.11
CTEIEHU U €ro CBOWCTBA

39 [IpeoOpazoBaHMs YUCITOBBIX BRIPAKCHHH, 10.11 - 14.11
coJiepKallluX CTENEHU U KOPHU

40 [IpeoOpazoBaHKs YUCITOBBIX BBIPAKCHHH, 10.11 - 14.11
COJIEPIKAIIMX CTENIEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BbIpAXKEHHH, 17.11 -21.11
coJieprKalluX CTENEeHU U KOPHU
HppanmonansHele ypaBHeHUs. OCHOBHbIE 17.11 -21.11

42 METO/Ibl PEIIECHUS UPPALMOHAIIBHBIX
YpaBHEHUU
WppanumonansHele ypaBHeHUs. OCHOBHbIE 17.11 -21.11

43 METO/Ibl PELIEHUS] UPPALMOHAIBHBIX
ypaBHEHUH
Hppaumnonanbusie ypaBHeHUs. OCHOBHBIE 17.11 -21.11

44 METO/IbI PEIIEHUS UPPALMOHAIBHBIX

ypaBHEHUH




45 PaBHOCUITbHBIE TIEPEXO/IBI B PEILICHUN 24.11 - 28.11
UPPaLMOHATIBHBIX YpaBHEHUI

46 PaBHOCUITbHBIE TIEPEXO/IBI B PEILICHUN 24.11 - 28.11
UPPalMOHATILHBIX YPaBHEHHH

A7 PaBHOCHIIBHBIE IEPEXO/BI B PELLICHUHT 24.11-28.11
UPPaLMOHATIBHBIX YpaBHEHUI

43 PaBHOCUIIbHBIE TIEPEXO/IBI B PEILICHUN 24.11 - 28.11
UpPPaLMOHATILHBIX YPaBHEHUM
CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU KaK 01.12-05.12

49 ¢GbyHKLIMN 0OpaTHOM CTENEHH C HAaTypaJIbHbIM
MoKa3areieM
CaoiicTBa ¥ rpaduK KOpHS N-Ol CTEIICHH KaK 01.12-05.12

50 (GYHKIIUU 00paTHOM CTENEHU C HATYypPATbHBIM
MoKa3areieM
Konrponsnas pabdora: "CpoiicTBa u rpadux 01.12-05.12

51 KOpHs n-0M creneHu. MppanvoHanbHbIe
ypaBHEHHUS"

5 Crenenb C pallMOHANIBHBIM ITOKA3aTENEM U €€ 01.12-05.12
CBOICTBa

53 Crenenb C pallMOHANIBHBIM ITOKA3aTENEM U €€ 08.12 -12.12
CBOICTBa

54 Cremnens ¢ palliOHATBHBIM MOKa3aTeIeM U €€ 08.12 -12.12
CBOICTBa

55 [Toka3zarenbHast GyHKIMS, €€ CBOICTBA U 08.12 -12.12
rpaduk

56 Hcnons3oBanue rpaduka GyHKIUU A5 08.12 -12.12

pelIeHNs] ypaBHEHUI




Hcnonw3oBanue rpaduka GyHKIIUN 115

15.12-19.12

57 .
peleHHs ypaBHEHUN

53 [TokazaTenbHble ypaBHeHUA. OCHOBHBIE 15.12 -19.12
METO/bI PEIIEHUS 0Ka3aTeIbHbIX YPABHEHUI

59 ITokazarenbHble ypaBHEHUS. OCHOBHBIE 15.12-19.12
METO/]Ibl PEIICHNUS T0KA3aTENbHbIX YPAaBHEHUN

60 [Toka3zaTenbHble ypaBHeHUsA. OCHOBHBIE 15.12 -19.12
METO/Ibl pEIICHNUs T0KA3aTeIbHbIX YPaBHEHUN

61 Kontposbnas padota: "[lokazarenpHas 22.12 -30.12
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm gucia. CBoiicTBa Jiorapudma 22.12-30.12

63 Jlorapudwm gucia. CoiicTBa Jiorapudma 22.12-30.12

64 Jlorapudwm gucia. CoiicTBa Jiorapudma 22.12-30.12

65 JlecATHUHBIE U HaTypaJibHbIE JTOTapH(pMbI 12.01 - 16.01

66 JlecATHUHBIE U HaTypaJibHbIE JTOTapH(pMBbI 12.01 - 16.01

67 [IpeoOpa3oBaHue BbIpaKeHHH, COepIKaLINX 12.01 - 16.01
Jorapu@msl

68 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 12.01 - 16.01
Jorapupmbl

69 ITpeoOpa3oBanue BbIpaXKEHUH, COACPIKAIINX 19.01 - 23.01
Jorapupmbl

70 Jlorapudmudaeckas ¢pyHkms, €€ CBONWCTBA U 19.01 —23.01

rpaduk




Jlorapudmuueckas Gpynkuus, e€ cBolcTBa U

19.01 - 23.01

& rpadux
7 Hcnons3oBanue rpaduka GyHKIUN A5 19.01 —23.01
peleHys ypaBHEHUH
73 Hcnonp3oBanue rpaduka GyHKIMN 415 26.01 - 30.01
peLIeHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC 26.01 —30.01
74 METO/Ibl pelIeHUs Jorapu(pMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE 26.01 —30.01
75 METO/bI pelIeHus JJorapuPMUIECKUX
ypaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE 26.01 - 30.01
76 METO/bI pelIeHus JJorapuGMUIECKUX
yYpaBHEHUU
77 PaBHOCHIIbHBIE TEpEXObI B PELICHUH 02.02 - 06.02
Jorapu(MHUYECKUX YpaBHEHUM
73 PaBHOCHIIBHBIE TIEPEXOBI B PELICHUH 02.02 - 06.02
JorapupMHUUECKUX ypaBHEHUN
79 KonrtponbHas padora: "Jlorapupmuueckas 02.02 - 06.02
¢bynkuus. Jlorapupmudeckue ypaBHeHuU"
20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC 02.02 - 06.02
YHCIIOBOTO apryMeHTa
31 CuHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC 09.02 - 13.02
YHCIOBOTO apryMeHTa
20 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 09.02 - 13.02

YHUCJIOBOTO apryMCHTA




ApKcuHYC, apKKOCHHYC U apKTaHT'€HC

09.02 - 13.02

83
YKCJIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpy,HOCTb, 09.02 - 13.02
84 ONpPEICIICHUE TPUTOHOMETPUUECKUX
(GYHKLMI 4UCIOBOrO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb, 16.02 —20.02
85 omnpeieJICHUE TPUTOHOMETPUUECKHIX
(GYHKLMI YUCIOBOrO apryMeHTa
86 OcHOBHbIE TPUTOHOMETPUYECKHE (POPMYIIBI 16.02 —20.02
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 16.02-20.02
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 16.02 —20.02
89 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 24.02 -28.02
90 ITpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 24.02 - 28.02
BBIPA)KCHUIN
91 ITpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 24.02 - 28.02
BBIPAKCHU I
90 [IpeoOpa3oBanre TPUTOHOMETPUUYECKUX 24.02 - 28.02
BBIPA)KCHU I
93 ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX 02.03 - 06.03
BBIPAKCHUI
94 Pemrenne TpuroHoMeTpu4eCKuX ypaBHEHHAN 02.03 - 06.03
95 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 02.03 - 06.03
96 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 02.03 - 06.03




10.03 - 13.03

97 Pemrenne TpuroHoMeTpuiecKux ypaBHEHUM
98 Pewrenne TpuroHoMeTpuiecKux ypaBHEHUM 10.03 - 13.03
99 Pemenue TpUroHoOMETpUUECKUX ypaBHEHUI 10.03 -13.03
100 Pemenue TpUroHoMEeTpUUECKUX ypaBHEHUIN 10.03 - 13.03
Kontposbnas pabora: 16.03 — 20.03
101 "TpUroHoMeTpUYECKUE BbIPAXKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
ITocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHU 16.03 —20.03
102 nocienoBaTelbHOCTER. MeTo
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE 16.03 —20.03
103 nocyeaoBarenbHocTU. Mcropus ananusa
0ECKOHEUHO MaJIbIX
104 Apudmernueckas Iporpeccust 16.03 —20.03
105 I'eomerpuueckas mporpeccus 30.03 -03.04
106 beckoHeuHO yObIBaroI1asi reoMeTpruiecKas 30.03 - 03.04
porpeccust
107 Cymma OeckoHE4HO yObIBaromien 30.03 - 03.04
Tr€OMETPUYECKON TPOTPECCUU
108 JInHeHbIN ¥ SKCIOHEHIIMAJIBHBIN POCT. 30.03 - 03.04
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB
109 JIMHEWHBIN U SKCITOHEHIIMAIBHBIN POCT. 06.04 — 10.04

Yucio e. qDopMyna CJIO)KHBIX TPOLUCHTOB




Hcnonns3oBanne IIpOorpeCcCuu i pE€CHus

06.04 —10.04

110
pealIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

11 Kontponbnas padota: "[locinenoBarenbHOCTH 06.04 — 10.04
U nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 06.04 —10.04

113 Touka pa3pbsiBa. ACUMITOTHI TPaQHUKOB 13.04 - 17.04
byHKIMHA

114 CaoiicTBa (yHKIMH HETIPEPHIBHBIX HA 13.04 - 17.04
OTpe3Ke

115 CaoiicTBa (yHKIIHI HETIPEPHIBHBIX HA 13.04 - 17.04
OTpe3Ke

116 Meroa MHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB 13.04-17.04

117 Meroa MHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB 20.04 —24.04

118 Meroa UHTEPBAJIOB Ul PELICHUS HEPABEHCTB 20.04 —24.04

119 [IpuMeHeHne CBOWICTB HENPEPBIBHBIX 20.04 —24.04
GyHKIUH 1715 peteHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX 20.04 —24.04
GyHKUIMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIINU 27.04 -30.04

122 Omnpenenenne, TeOMETPUIECKUI CMBICIT 27.04 - 30.04
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NIECKUNA CMBICIT 27.04 —30.04

MIPOU3BOTHOM




124 YpaBHeHHE KacaTeIbHOU K TpaduKy | 27.04 —30.04
byHKIIUU

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy | 04.05 — 08.05
byHKIHHA

126 [Tpon3BoHBIC IEMEHTAPHBIX (HYHKIUI 1 04.05 - 08.05

127 [Tpon3BoHBIE NIEMEHTAPHBIX (HYHKIUI 1 04.05 - 08.05

128 [Ipon3BoHasE CyMMBI, IPOU3BENCHHS, | 04.05 — 08.05
YaCTHOTO M KOMITO3ULIUU (DYHKIUI

129 [Ipon3BoiHast CyMMBI, TPOU3BEACHUS, | 12.05 - 15.05
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITHI

130 [Ipon3BoHasE CyMMBI, IPOU3BEICHHS, | 12.05 - 15.05
YaCTHOTO M KOMITO3HUIINU ()yHKITHI

131 Kontponbnas padota: "[IponsBoanas” 1 12.05 - 15.05

132 [ToBTOpeHnue, 060061IeHNE, CUCTEeMaTH3aIlUs | 12.05-15.05
3HaHui: "YpaBHeHus"

133 IToBTrOpenue, 00001IEHNE, CUCTEMATH3ALS | 18.05 —26.05
3HaHui: "Oynkuun"

134 HroroBas koHTpoNbHas paboTa 1 18.05 -26.05

135 IToBTrOpenue, 0000IIEHNE, CUCTEMAaTU3ALUS | 18.05 —26.05
3HAHUU

136 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1 18.05 - 26.05
3HAHUU

OBILIEE KOJIMYECTBO YACOB I1O0 136

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Konrpoabubie Ilpakruueckue JlaTa uzydenus
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

ITpuMeHeHHe TPOU3BOIHON K UCCIIEI0BAaHUIO

1 . 1 01.09 — 05.09
(GyHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
[TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHHIO

2 1 01.09 — 05.09
(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI
[TpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO

3 1 01.09 — 05.09
(GbyHKIMH HAa MOHOTOHHOCTB M OKCTPEMYMBI
ITpuMeHeHHe NPOU3BOIHON K UCCIIEI0BAaHUIO

4 N 1 08.09 — 12.09
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
[TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHHIO

5 1 08.09 — 12.09
(GbyHKINH HA MOHOTOHHOCTB M OKCTPEMYMBI
[TpumMeHeHne TPOU3BOIHON K UCCIIEI0BAaHUIO

6 1 08.09 —12.09
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
Haxoxxnenne HanOobIIero 1 HAUMEHbIIETO

7 3HAa4YeHUs HeTIPephIBHOM (PyHKIMM Ha 1 15.09 - 19.09
OTpe3Ke
Haxoxxnenne HanOOobIIIero ¥ HAMMEHBIIIETO

8 3HAYEHUS HENPEPbIBHOM (PyHKIMU Ha 1 15.09 - 19.09
OTpe3Ke
Haxoxnenne HanOOoTbIIIero ¥ HANMEHBIIIETO

9 3HAYEHUS HeMpPEepbIBHOM (PyHKIMU Ha 1 15.09 - 19.09
OTpe3Ke




10

11

12

Haxoxxaenue HanOoJIbIIero 1 HAMMEHbIIETO
3HA4YEHUs1 HeTPEPHIBHOHN (PyHKIIMM Ha
OTpe3Ke

Haxoxzaenune HaubosbI11ero 1 HauMEHbILIET0
3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

HaXO)K[[eHI/Ie HarOOJIBIIECT0 ¥ HAUMEHBIIIETO

3HAYEHUS HEMPEPHIBHOM PyHKIIUU HA
OTpe3Ke

22.09 —26.09

22.09 —26.09

22.09 - 26.09

13

[IpumeneHnne npou3BOTHOM ISl HAXO0XKICHUS
HAWIYYIIErO PEUICHUS B TPUKIAJIHBIX
3a1agax

29.09 - 03.10

14

15

16

17

[IpumeneHnne npou3BOTHOM ISl HAXO0XKICHUS
HAWIYYIIErO PEUICHUS B TPUKIIAIHBIX
3a1auax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOT0 (GOPMYIION UK
rpaduxkom

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxkom

Komnozunus yHkiumit

29.09 - 03.10

29.09 - 03.10

06.10 - 10.10

06.10 - 10.10

18
19

Komnoszunus ¢pyHkimit

Komnozunus yHkiumit

06.10-10.10
13.10-17.10

20

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJMWHATHOM TNIOCKOCTH

13.10-17.10




['eomerpuueckue 0Opas3bl ypaBHEHUN Ha

21 . 13.10-17.10
KOOPJAMHATHOMN IIOCKOCTH

” KOHTpOJELHa;I pabora: I/IccneI[OBa}uH'/'Ie 20.10 — 24.10
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM

7 IlepBooOpazHas, OCHOBHOE CBOMCTBO 20.10 — 24.10
I1EpBOOOPA3HBIX

24 [TepBooOpazHbie 3eMeHTapHBIX (QYHKIUH. 20.10 - 24.10
[IpaBuiia HaxOX/A€HUS IEPBOOOPAZHBIX

)5 [TepBooOpasHbie 3eMEHTapHBIX (YHKITUH. 05.11 — 08.11
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnuid CMBICI 05.11 — 08.11
UHTErpana

7 Brruncnenue onpeneneimoro MHTerpasa 1o 05.11 — 08.11
dbopmyne Hetotona-Jleitbuuia

)3 Brruncnenue onpenenei{Horo UHTerpasa 1o 1011 — 1411
dbopmyne Hetotona-Jleitouuia

79 HpHMeHeime MHTErpaa /i HaXOXKIACHUS 1011 — 1411
IO e TIIIOCKUX PUryp

30 HpI/I}VIeHeHI/Ie MHTETpaa i HaXOXKIACHUS 1011 — 1411
00BbEMOB reOMETPUYECKUX TeT

31 [Ipumepsl vpemeHHﬁ g depeHInaIbHbIX 1711 - 2111
ypaBHEHUU

1 [Tpumepsr VpeHIeHI/II/I g depeHInaTbHbIX 1711 - 2111
ypaBHEHHI
MatemaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 MIPOLIECCOB € TOMOIIBI0 AU(depeHIInaTHHBIX 17.11 -21.11

YpaBHEHUU




Kontponbnas padota: "[lepBoobpazHas u

34 | 24.11 -28.11
UHTErpal

35 TpHuFOHOMeTpI/IquKI/Ie GbyHKIMH, UX 2411 2811
CBOICTBa U TpaduKu

36 TpI/IVI‘OHOMeTpI/I‘-IeCKI/Ie GbyHKIUH, UX 2411 —28.11
CBOWCTBA U TpapuKu

37 TpHUFOHOMeTpI/IquKI/Ie GbyHKIMH, UX 0112 — 05.12
CBOWCTBA U TpapuKu

18 TpI/Ij"OHOMeTpI/I‘leCKI/Ie GbyHKINH, UX 0112 — 05.12
CBOICTBA U TpaduKu

39 TpI/Ij“OHOMeTpI/I‘IeCKI/Ie GyHKIIUH, UX 01.12 — 05.12
CBOWCTBA U TpapuKu
OT60p KOpHEI TPUTOHOMETPHUUECKUX

40 YpaBHEHUH C TOMOILBIO 08.12 -12.12
TPUTOHOMETPUYECKOIN OKPYKHOCTU
OT100p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUH € IIOMOLIBIO 08.12 -12.12
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

42 YPaBHEHUH € IMOMOIIBIO 08.12 -12.12
TPUTOHOMETPUYECKOIN OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

43 YpPaBHEHUH € TOMOUIBIO 15.12-19.12
TPUTOHOMETPUIECKON OKPYKHOCTH

44 PeleHne TpUroHOMETPUYECKUX HEPABEHCTB 15.12-19.12

45 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 15.12-19.12




Kontponbnas padota: "['paduku

46 TPUTOHOMETPUYECKHUX (YHKITHIA. 22.12-130.12
Tpuronomerpuueckrue HepaBeHcTBa"

47 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 22.12-30.12

48 Pemenue TpuroHoMETpUYECKUX HEPABEHCTB 22.12-130.12

49 OCHOBHBIE METO/BI PEUICHUS 1201 — 16.01
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHUS 12.01 — 16.01
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELICHUS 12.01 — 16.01
[I0Ka3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/BI PELICHUS 19.01 —23.01
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS 19.01 — 23.01
Jorapu(MUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS 19.01 —23.01
norapu(MUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELICHUS 26.01 —30.01
norapu(MHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS 26.01 —30.01
norapu(MUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS 26.01 —30.01
HPpAIMOHATILHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEUIECHUS 02.02 — 06.02
HpPpALMOHATIbHBIX HEPABEHCTB

59 I'paduueckue MeToabI peIICHHS 02.02 — 06.02

ITOKA3aTEJIbHBIX YPABHEHUI




60

61

I'padmyeckue MeToabl pereHus
MOKa3aTeJIbHBIX HEPABEHCTB

I'padmyeckue MeToabl perieHus
Jorapu(MUUECKUX ypaBHEHUI

02.02 - 06.02

09.02 - 13.02

62

63

64

I'padmyeckue MeTOABI pelicHUS
norapuMHUYECKUX HEPABEHCTB
['paduueckue METOIbI pelICHUS
norapuMUYECKUX HEPABEHCTB

I'paduueckue MeTO bl peLIeHUs
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHHUU

09.02 - 13.02

09.02 - 13.02

16.02 —20.02

65

I'paduueckue METObI pELICHHUS
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHU

16.02 —20.02

66

67

68

69

I'paduueckue METOIbI peLICHUS
MOKa3aTeIbHBIX U JOrapu(pMUUEcKux
HEPaBEHCTB

KonrtponsHas padora: "UpparroHaibHele,
noka3zaTesbHbIe U Jorapudmudeckue
HepaBeHcTBa"

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3amucu
KOMIIJIEKCHOTO YHUCIIa

Apudmerrueckue orneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU

16.02 —20.02

24.02 - 28.02

24.02 - 28.02

24.02 —28.02

70

N3o0pakeHne KOMIUJICKCHBIX YnCces Ha
KOOPJMHATHOM TNIOCKOCTH

02.03 — 06.03




®opmyna Myaspa. KopHu n-oii ctenenu u3

71 02.03 — 06.03
KOMILIEKCHOT'O YHCIa
[IpuMeHeHne KOMIUIEKCHBIX YHCEIT JIst

72 perieHust GU3NIECKUX ¥ TE€OMETPUUCCKUX 02.03 - 06.03
3a7a4

73 HatypanbHble u Lienble uncia 10.03 - 13.03

74 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH EITBIX 10.03 — 13.03
qHuCell
[IpuMeHeHne MPU3HAKOB ACIIMMOCTH LEIBIX

75 grcen: HOJl u HOK 10.03=13.03

76 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH IIEJTBIX 16.03 — 20.03
YHCeIl: OCTATKH 110 MOIYITIO
[IpuMeHeHne MPU3HAKOB ACIIUMOCTH LEIIBIX

77 yycen: anroput™ EBkinaa s penieHust 16.03 —20.03
3a/1a4 B IEJIBIX YHCIIaX
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

78 PaBHOCUITbHBIE CHCTEMBI U CUCTEMBbI- 16.03 —20.03
CIIEJICTBHS
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

79 PaBHOCUITbHBIE CUCTEMBI U CUCTEMBI- 30.03 - 03.04
CJIEJICTBHS

20 OcHOBHBIC MeTuom)I PEIICHHSI CHCTEM U ] 30.03 — 03.04
COBOKYITHOCTEH pPaIlMOHAIBHBIX YpaBHEHUN
OCHOBHBIE METOBI PEUICHUSI CUCTEM U

81 COBOKYITHOCTEN MPPALMOHAIBHBIX 30.03 - 03.04
ypaBHEHUU

% OCHOBHBIE METOBI PEUICHUSI CUCTEM U 06.04 — 10.04

COBOKYHHOCTGI\/'I MIOKa3aTCIbHBIX ypaBHCHI/II\/'I
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OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

[IpumeHeHue CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 U3
pas3IMYHBIX 00J1acTel HAYKH U PeaIbHON
KU3HHU, UHTEPIIPETAIUS TTOJTYYSHHBIX
pE3yJIbTaTOB

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IMYHbIX 00JacTei HayKH U pealbHOMN
KU3HHU, UHTEPIIPETAIUS TTOJTYYSHHBIX
pe3yJIbTaTOB

[IpuMeHeHre HEpPaBEHCTB K PELICHHIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UHTEPIPETALUS TOTYyYECHHBIX
pe3yabTaTOB

KonrtponsHas pabdora: "Cucremsl
palOHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHHH"

ParyonanbHble ypaBHEHUSI U HEPABEHCBA C
napameTpamu

06.04 — 10.04

06.04 — 10.04

13.04 -17.04

13.04 - 17.04

13.04 - 17.04

20.04 —24.04

89

HppaumnoHanbHble ypaBHEHM S, HEPABEHCTBA
C mapameTpaMu

20.04 —24.04

90

ParonanbHble U HppaLMOHATBHbBIE CUCTEMBI
C rmapaMeTpamMu

20.04 —24.04




IloxazaTennHBIC YpaBHCHUsI, HCPABEHCTBA C

91 1 27.04 -30.04
napameTrpamu

9 Jlorapudmuuecknue ypaBHEHHUs, HEPABEHCTBA 1 7,04 — 30.04
C mapameTpaMu

93 [Toka3zarenbHbBIE U JTOTapHUPMHUUECKHE | 2704 — 30.04
CUCTEMBEI C ITapamMeTpaMu

94 TpuroHoMeTpuYeCKUEe ypaBHECHUS U 1 04.05 — 08.05
HEPaBEHCTBA C MTapaMeTpamMu

95 TpHUroHOMETpHYECKHUE CUCTEMBI C 1 04.05 — 08.05
rnapameTpamu
[ToctpoeHue u uccnenoBanue

96 MaTeMaTI:I‘IeCKI/IX MOI[CJIGﬁ peanb?blx 1 0405 B 0805
CI/ITyaHI/II/I C ITIOMOIIIBIO ypaBHeHI/II/I C
rnapameTpamu
K 2

97 OHTpOJII)HaFI"pa60Ta 3amauu ¢ | 12.05 — 15.05
napameTpamu

08 HOBTOPGHI/IG, 000011IeHNEe, CUCTEMATH3AINS | 12.05 — 15.05
3HAHUH

99 HOBTOPGHI/IG, 0000111eHHe, CHCTEMATH3AIIUS | 12.05 — 15.05
3HAHUH

100 Wtorosas koHTpoJIbHAs paboTa 1 18.05 — 26.05

101 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3AIIAS | 18.05 — 26.05
3HAHUH

102 HOBTOPGHI/I@, 000011IeHHEe, CUCTEMATH3AIUS 1 18.05 — 26.05
3HAHUU

OBILIEE KOJIMYECTBO HACOB I10 102

[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHSAMM: pPALMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
12 BeimonHATe  apudMeTHdecKkue Omepalud ¢ PalUOHAIBHBIMH |
' JIeHCTBUTENIbHBIMH YU CIIaAMU
13 BbimonHATe  npuOMMOKEHHBIE  BBIYMCICHMS, HUCIOJNb3YS  IpaBUIIa
’ OKpYIJICHUS, J1eN1aTh NPUKUAKY U OLIEHKY Pe3yJIbTaTa BbIUMCIICHUIH
OnepupoBaTh MOHATUSAMU: CTEIEHb C LEJIBIM MOKa3aTeseM, CTaHJapTHas
14 ¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpajlbHOW CTENEHU;
’ UCIMOJIb30BaTh MOAXOAILYIO (GOPMY 3amMch ACHCTBUTEIbHBIX YUCENT IS
pelLeHHs] TPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JAHHBIX
OnepupoBaTh MOHATUSMH: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
1.5 yIia; WCIOJIb30BaTh 3allMCh MPOU3BOJIBLHOTO YyIja depe3 oOpaTHbIC
TPUTOHOMETpHUYECKHE (PYHKIUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paloHaNIbHOE, MppalMOHAIbHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
29 BoemonHsATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUM H
' pelaTh TPUTOHOMETPUYECKUE YPaBHEHUS
BeinonsATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATBHBIX
2.3 BBIpQXEHUI M pelaTh OCHOBHBIE THIBl IIEJBIX, PAlUOHAIBHBIX H
UPpaLMOHATIbHBIX YPaBHEHUI U HEPABEHCTB
24 ITpyuMeHsTh ypaBHEHHMS M HEPABEHCTBA JJIS PEIICHUS MAaTEMaTU4YECKHX
’ 3aj1a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MonenupoBaTh peajbHbIE CUTyallUd Ha s3bIKe aureOpbl, COCTaBIATH
2.5 BBIPaXCHUSI, YPABHEHHUS, HEPABEHCTBA 110 YCIOBUIO 3a/1a4M, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIENIM C MCIIOJIL30BAaHUEM arrapara aareopsl
3 OyHKIMU U TpaduKu




OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3akaHus (DYHKIUH,

3.1 o0nacTb oOmpeneieHus] U MHOXKECTBO 3HaueHUd (yHKUuHU, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (byHKINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpoutb W uuTarh TpauKH JIUHEHHOW (QYHKUUHM, KBaJPaTHUIHON
’ GbyHKIMY, cTeneHHON (QYHKIUU C LIeTIbIM MTOKa3aTeIeM
Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAHUS NPOLECCOB U
35 3aBUCUMOCTEN IIPU PELIEHUM 3a7ad U3 APYTrux y4eOHbIX IPEIMETOB U
’ peanbHOM JKM3HHU, BBIpaXaTh (OpMylTaMH  3aBHCUMOCTH  MEXKIY
BEJIMYMHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBHOCTh, apUPMeTHyYecKas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpuYecKast
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAIOIICH  T€OMETPUUYCCKOM
IIPOrpeccuu
43 3anaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIAEIOBATEIIBHOCTEM MW MPOrpeccUid s
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIIEPALIUU HAJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT /s OMNHCAHUA
5.2 peasIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHNH 3a/1a4 U3 IPYTUX y4EOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 Yucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHSMM: HATypalbHOE, LEJIO€ YHUCIIO; HCIIOJIb30BATh
1.1 IIPU3HAKN JIEJMMOCTH LENBIX YMCEJ, PA3JIOKEHHE YHCIa Ha IPOCThIE
MHOJKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAIBHBIM [T0KA3aTEIEM




1.3

OnepupoBaTh MOHATUAMHE: JIOTAPU(PM YUCIIA, TECITUYHBIC U HATYpaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHM [uld IpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALINX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUI U €€ pelICHHUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHMH Uil  peIICHUS
MPAKTUYECKUX 3a7a4

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIH30BAHUEM alIapara ajareOpsl

OyHkuuu u rpaguku
OnepupoBaTh TMOHSATHAMHU: TEpPHOAWYECKAas (QYHKIHUS, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUKH IKCTpeMyMa (PyHKIMH, HauOojbllee U

HauMeHbIlIee 3HadeHus] PYHKIMU Ha TPOMEXKYTKE; UCIOJB30BaTh UX AJIs
uccienoBanus QyHKINU, 3aJaHHOU TrpadukoM

3.2

OnepupoBaTh NOHATHAMU: IpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; u300paxarb UX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILIEHUS] yPaBHEHUI U HEPABEHCTB

33

34

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JUHEHHBIX
YpaBHEHHUH W UCIHOJB30BaTh HMX U PEIICHUS CUCTEMBbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsL HMCCIENOBAaHUS NPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX IUCLHUILUINH

Hauama MaTemMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSIMH: HEMpPEphIBHAS  (PYHKIUSA, TMPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (PU3HUECKHH CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  DJIEMEHTApHBIX  (YHKIHH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHUS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOM3BOAHYIO JJIsi  MCCIeNOBaHUS  (QyHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWITYYIICTO PCIICHUSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[MAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSMH: TEpPBOOOpa3Has ¥ HWHTErpal; MOHUMATh
’ reOMETPUYECKUI 1 (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnura

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Koxa
1 Uucna 1 BBIYUCIICHUS
Panmonanbuple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTH,
OeCKOHEeuHble  MepUoJUuYecKue  apobu.  Apudmernyeckue  olnepauuud  C
1.1 | palMOHaJBHBIMU YHCIIaMH, NIPeoOpa30BaHUs YMCIOBBIX BbIpakeHHH. [Ipumenenue
ApoOeil U MPOLIEHTOB JUIsl pelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciel
3HaHUH U PEaJIbHOM KU3HU
JlelicTBUTEeNnbHBIE — yMcha.  PanuMoHanpHBlE W HMppALMOHANbHBIE  YHUCIA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUMCIICHUS], [TPaBUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3 | ugucna. Mcnonbs3zoBanue noaxoasiieid (GopMmbl 3allucu AEUCTBUTEIbHBIX YUCEN JUIS
peleHusl MPaKTUYECKUX 3a1a4 U IPEJCTaBICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypaJbHON creneHH. J[eHCTBHS ¢ apuMETHUECCKUMHU
' KOPHSIMHU HaTypajIbHON CTEIIEHU
15 CuHyC, KOCMHYC W TAaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
' apKTAaHT'€HC YMCIIOBOI'O apryMeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
59 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIbI
)3 VYpaBHeHHne, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon
HUHTEPBAJIOB
2.4  Pemenue 1enbix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpPaBHEHUN U HEPAaBEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPABHEHUM
57 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYECKHX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
39 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHWd Qynkuuu. Hynmu QyHkumm.

[IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 Crenennast QyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuronomeTpruyeckass OKpyKHOCTb, OMPEIEICHHE TPUTOHOMETPUUECCKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3alaHus MOcCieqoBareabHOCTe. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
ApudmeTrnueckas UM TeoMeTpUuecKas mporpeccuu. beckoHeuHO yObIBaromas
4p | TEOMETpHYECKas MPOrpECCHs. Cymma OECKOHEUHO YOBIBAIOIICH Te€OMETPUYECKON
' nporpeccuu. Popmyrna CIOXKHBIX MHPOLEHTOB. Vcmosb30BaHUE MPOTPECCUU IS
pelIeHus pealibHbIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHUKA
MHoxecTBO, omnepanuud Haj MHokecTBamu. Jluarpammer Ditnepa — BeHna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOI'O arfapara Ui OIHUCAHUs pPEeabHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallioHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(HMBI
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaxXeHU, CoAepKAIIUX TOTapUPMBbI
5 [TpeoOpazoBanme BeIpaXEHUN, COIEPKAIINX CTETIEHU C PAIHOHATIBHBIM
' MoKa3areyeM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapumuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
’6 Cucrembl JMHEHHBIX ypaBHeHHWI. PelieHne NpUKIAIHBIX 3a/ady C I[OMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTtembl ¥ COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a/1a4 U 33]1a4 U3 pa3IUYHbIX 00JacTel HAayK! U peallbHOM JKU3HU
3 OyHKIMH U TpaduKu




Oynkius. [lepuoanyeckne (yHkiuu. [TpomMeXyTkKM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl U1 MUHUMYMBl (GyHKUIUHM. HamOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadukoB GyHKIHMHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnons3oBanue rpadukoB (yHKUMHA Ui HCCIEOBAaHUS  MPOLECCOB U

3.5 3aBUCHUMOCTEH, KOTOpble BO3HMKAIOT MPHU PEUICHUH 3aJad U3 IPYIHX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU

4 Hauana marematnueckoro anaiansa

4.1 HenpepwiBable GhyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [TpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOIHON

43 [IpousBonHble 3eMEHTapHBIX (pyHKUMNA. DOpMyJbl HAXOKIEHUS IPOU3BOIHOM

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxaenrne HanOobIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUU Ha
OTpe3Ke
[IpuMeHeHne nporu3BOAHOM 1JIs1 HAXO0XKACHUS HAUTYYLIEro PEeIEHUs B IPUKIIAIHBIX

4.5 3ajlayax, AN ONpeAeNieHUus: CKOPOCTH TMpoliecca, 3aJaHHOro (opMynod wiu
rpadgukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomerpudeckuii u puznueckuil cMbIci. Berancnenue uuTerpania mno

dbopmyne HetoTona — JleitOnuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM Pe3yJibTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TEOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M HPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOJAMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCAHUS PEAJIbHBIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENECHH, CTEIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JAeMCTBUTEIbHBIM
nokaszareiaeM, JiorapugMm ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE 4YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMoOHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIONb30BaTh
MpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTuTeNh U HauMeHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHny 3ajad; 3HAKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHHs JIPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudmeTnyecKas nporpeccusi, reoMeTpuiecKas mporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  Iporpeccus; yMEHHE  3a7aBaThb
MOCJIE0BATEIHHOCTH, B TOM YHCIIE C TTOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'YMEHT KOMILJIEKCHOTO 4Kcia, opma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyeckas); yMeThb HPOU3BOAUTH apu(pMETHUYECKHE ICHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSAMHU: MaTpuia 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMbI;, YMCHHC OIICPUPOBATH
IOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PABHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO Pa3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MATEMATUUYCCKHX

3aJlad 1 3aaa4 U3 pa3INdIHbIX obnacreit HAayYKH U peaanoﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MIPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMOTOTHI Tpaduka
¢GbyHKLMY, TIepBast U BTOpas MPOU3BOAHAS (YHKIIUH, TEOMETPHUECKUN U
¢u3nyecKkuil CMBICT TPOU3BOJAHOM, IepBOoOpa3Hasi, ONpeAeHEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMH, HAXOAUTh YpaBHEHHE KacaTeJbHOM K rpaduky
(GyHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJIHBIE AJIEMEHTApHbBIX (DYHKINMH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJb30BAHUEM allapara MaTeMaTHYeCKOro
aHaIK3a; MPUMEHSTh NPOU3BOJAHYIO JI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX H

bU3MYEeCKUX 3aa4ax; HaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'0 MOJACIMPOBAHUA C

OMOIIIbI0 T PEpeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢byHKUIMHU, TOKa3arenbHas M Jorapupmuyeckas (yHKIHH; YMEHHE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX Y4EOHBIX IPEIMETOB M
3a7a4 U3 pealbHOM JKM3HU; BBIpAXaTh (POPMYJIaMU 3aBUCUMOCTH MEXITY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEpPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO IIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBbIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIIE Ha
HPOLIEHTHI, J10JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJyYEHHOE DPEIICHUE U
OLIEHUBATh MPaBIONON00HOCTh pE3yJbTaTOB; YMEHHE MOJAEIHPOBATH
peanbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIB30BAaHUEM arrapara

anreOpbl, UHTEPIPETUPOBATDH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHIATHSIMU: Cpe/lHee apuPMeTHIecCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIIPETUPOBATH
nH(pOopMalIrIo, IPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOLECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIE
HAONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpadU4eCKUX METOJOB; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CITy4aiiHasi BEIMYMHA, pPacIpeleiecHue BEPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYHMHBI, (YHKIMH PACIpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHus 3a7ad; 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCcCTaHOBOK; OMHOM HprOTOHA; ymeHHe
IPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKICHHUS IS PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTart

VYMeHue omnepupoBaTh IMOHATUAMHU: TOYKA, IMpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYIPaHHBIA YToJl, TPEXIPaHHBIA yroj, CKPEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY INPSAMBIMH, Yrojl MEXKIY HPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh IIPH
pellIeHnH 3a7ad U3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C IOMOIIbI0 T'€OMETPUUECKUX MOHITHH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapannenenumnes, Mpu3Ma, Nupamuia, (urypa d TMOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUIbBI, MPU3MBI, KOHYyCa, MUIUHApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHYyCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUs KOHyCa M LIMJIMHAPA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOHCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeneHus u3ydaemMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢uryp o
Pa3IMYHBIM TIPU3HAKaM, BBINOJIHAT HEOOXOJMMBIE OMOJHUTEIHHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATh ICOMETPUYCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB H
U3 pEeabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUSCKHAE BEITHUUHBI
(MHA, yroi, IUIOIIaAb, OOBEM, IUIOMIAh TOBEPXHOCTH), HCHOJIB3Ys
W3YYCHHBIC (OPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApaJIICNIENUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, PAa3JIoKEeHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3aJad JAPYTUx y4eOHbIX

npeamMecToB

13

VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
INOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH MPUPOIHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaIbHOM creneHu. JeicTBus ¢ apudMeTHaecKuMu
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BoIpaKEHUN
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (QyHKUUS C HaTypajbHbIM M LEJbIM Ioka3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrTorsl rpadukoB ¢ynkuuid. CpoiicTBa (YHKUIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [IponszBoaHble 21eMEHTapHBIX QYHKIUHA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopauHaTs! 1 BEKTOPEI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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