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HOACHUTEJIBHAA 3AIIMCKA

VY4eOHbii kKypc «Anredpa U Hadaja MaTEMAaTHYECKOr0 aHAIN3a» SBIIAETCS
OJIHMM M3 HamOoJiee 3HAYMMBbIX B MPOrpaMMe CPEIHEro odIiero oopa3oBaHus,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECIIEYNBAET HHCTPYMEHTAIbHYIO 0a3y IS
M3yYEHUsS BCEX €CTECTBEHHO-HAYUYHBIX KYypCOB, a C JIPyrod CTOpPOHHI,
dbopMupyeT JIOrMuecKoe U ad0CTPaKTHOE MBIIIJIEHUE O0YyYaroluXcs Ha YPOBHE,
HEOOXOJIMMOM JIIi OCBOEHHUS HMH(POPMATUKH, OOLIECTBO3HAHUS, HCTOPUH,
CJIOBECHOCTM M JAPYTHX JUCUMIUIMH. B pamkax naHHoro ydeOHOro Kypca
oOydaromuecs: OBJaJCBAlOT YHHUBEPCATBbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTopas (opMyIupyeT CBOU JOCTUKEHHUS B MaTeMaTHuecKoil opme.

VY4eOHbIil Kypc anreOpsl U HaYall MaTEMaTHUYECKOr0 aHaIn3a 3aKJablBaeT
OCHOBY [IJIi YCIEIIHOTO OBJAaJEHUsS 3aKOHAaMH (U3UKH, XUMHH, OHUOJIOTHH,
MOHUMAHMSI OCHOBHBIX TEHJCHIIMM pa3BUTUS DKOHOMHKH U OOIIECTBEHHOM
KU3HM, TIO3BOJISIET OPUEHTUPOBATHCS B  COBPEMEHHBIX IHUGPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCHOJb30BaTh MX ISl JATbHEHIIErO
oOpa3oBaHHMs W B TIOBCEAHEBHOM XU3HU. B TO e BpeMs OBJIaJcHHE
aOCTpaKTHBIMM U  JIOTMYECKH CTPOTMMU KOHCTPYKIUSIMHU — alredOpbl |
MaTEMAaTHYECKOr0 aHaJIu3a pPa3BUBAE€T YMEHHUE HAaXOAUTh 3aKOHOMEPHOCTH,
000OCHOBBIBaTh UCTUHHOCTb, JIOKA3bIBaTh YTBEPKACHUS C MOMOIIBIO UHIYKIIMH
U paccyKaaTh JEIyKTUBHO, HCIIOJIb30BaTh OOOOIIEHHE W KOHKPETH3AIUIO,
abCTparupoBaHve M aHaJIOruio, (OpMHUPYET KpeaTUBHOE U KPUTHYECKOE
MBIILICHHE.

B xone uzydyenus: yueOHoro kypca «Anredpa 1 Hayajia MaTeMaTUYeCKOro
aHanu3a» 00ydYaronIuecs Moay4yaroT HOBBIN OMBIT PEHISHUs MPUKIATIHBIX 334,
CaMOCTOSITEJILHOIO  IOCTPOEHUS ~ MaTEMaTUYECKUX  MOJIENEH  pealbHBIX
CUTyaluid, UHTEPIPETAUN MOJYYEHHBIX PEIICHUN, 3HAKOMSTCS C MPUMEpPaMHU
MAaTEMAaTHYECKUX 3aKOHOMEPHOCTENM B MNPHUPOAE, HAYKE U MCKYCCTBE, C
BBIJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX AaBTOPaAMHU.

VY4eOHbIi Kypc 001a/1aeT 3HAYUTEIBHBIM BOCITUTATEIILHBIM MOTEHIIUATIOM,
KOTOpBIM peanu3yercss Kak dYepe3 Y4eOHbIH MmaTepual, CrocOoOCTBYOIIHIA
(GbOpMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHS, TaK U uepe3 crenuduky ydeOHOU
JESTENbHOCTH, TPEOYIOIIeH MPOJOIKUTEIBHON KOHIEHTPAIIMM BHUMAHMS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTM U OTBETCTBEHHOCTH 3a IOJYyYEHHBIH
pe3ynbTar.

B ocHoBe meronuku oOydeHus anreOpe M HadajgaM MaTeMaTHYECKOTO
aHaJIM3a JISKUT JEATEIbHOCTHBIN MPUHIIUIT 00y4YEHUS.

B crpykType yuebHOro Kypca «Anrebpa W Hadalia MaTeMaTHUYeCKOro
aHaJIu3a» BBIJECIEHBl CIEAYIOIIUE COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna wu BeuucneHus», «DOyHKuMu U Tpadukm», «YpaBHEHUS W
HEpaBeHCTBay», «Hauana MareMaTuueckoro aHanusay, «MHOXKECTBA U JIOTHKA.
Bce oOCHOBHbIE COIEpPKATENbHO-METOJUYECKUE JIMHUM HW3Yy4alOTCid Ha
NPOTSDKEHUU JBYX JIET 0Oy4eHHUs Ha ypOBHE cCpefHero oodiiero odpa3oBaHws,
€CTECTBEHHO JOMOJHSAS APYT APYyra U MOCTENEHHO HACHIIAACh HOBBIMU TEMaMHU
U pazgenamu. J[aHHBIN y4yeOHBIM KypC SBISETCS MHTETPATUBHBIM, MOCKOJIBKY
o0BeauHsIeT B cebe COJep)KaHME HECKOJBKUX MATEMaTUYECKUX JTUCITUTUINH,
TaKMX Kak anredpa, TPUTOHOMETPHS, MaTEMaTUYECKH aHallu3, TEOpHs
MHOXECTB, MareMmaTudeckass Jjoruka u jgpyrue. Ilo mepe Toro kak
oOydaronrecs: OBIaJeBal0T BCE 0oJiee MUPOKUM MAaTEeMAaTHUECKHM armapaTom,
y HUX TOCJIEIOBATEIHHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTUYECKyl0 MOJEIb pEaJbHOM CHUTYyallMd, MPUMEHSITh 3HAHWS,



MOJTyYeHHBIE MPH M3Yy4EeHUM Y4eOHOTro Kypca, JUIsl PEIIeHUS CaMOCTOSITEIIbEHO
chopMyTUpPOBAaHHON MaTeMaTHYECKOW 3aJadyd, a 3aTeM HHTEpIpPETUPOBATH
CBOM OTBET.

ConepxarenpbHo-MeTOAMYeCKass  JUHHS  «YuWcma W BBIYUCICHUS»
3aBepiraeT (HOpMHUPOBAHHE HABHLIKOB HCIOIB30BAHUS JCUCTBUTENBHBIX YHUCEI,
KOTOpoe ObUIO HAaYaTO HAa YPOBHE OCHOBHOrO 001iero oOpazosanus. Ha ypoBHe
cpenHero obuiero oopasoBaHusi oco00e BHUMaHHUE yiemsieTcss (OpMHUPOBAHUIO
HABBIKOB PAlMOHATBHBIX BBIYHCICHUM, BKIIOYAIOIMIUX B CE0S MCIOJIH30BAaHUE
pa3auuHBIX (OpM 3amlucCH 4YHUCIa, YMEHHE [elaTh NPUKUIKY, BBITOIHATH
npuOMKEHHBIC BBIYMCICHUS, OIICHUBATH YHCIIOBBIC BBIPAKEHHUS, paboTaTh C
MaTeMaTUYECKUMH KOHCTAHTaMH. 3HAKOMBIE OOYyYaroluMCS MHOXKECTBa
HATYPaJbHBIX, IETBIX, PAIIIOHATBHBIX U JACUCTBUTEIBHBIX YHCET TOTMOTHIIOTCS
MHOXXECTBOM KOMIUIEKCHBIX 4YHCel. B KaxaoM U3 OJTUX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CIHENU(pUYECKHE 3aJauydl M ONEpaIih:
JICJICHUE Hallelio, OMEepUpPOBaHUE OCTaTKaMU HAa MHOXKECTBE IIEJIBIX YHCEd,
0co0bI€ CBOMCTBA pallMOHANBHBIX U UPPALMOHATIBHBIX YHUCEN, apu(MEeTHUECKHE
olepaluy, a TakKe M3BJICUECHUE KOPHS HATYPAJIbHOW CTENEHUM Ha MHOXKECTBE
KOMIUIEKCHBIX 4YHcell. brarogapsi mocienoBaTeIbHOMY pPaCHIMPEHUIO Kpyra
UCIOJIb3yEeMbIX YHCENT U 3HAKOMCTBY C BO3MOXKHOCTSMU HUX MPUMEHEHUS IS
pelIeHHs] pa3NuYHbIX 3a7ad  (GOpMHUpYETCsl TMPEACTABICHHE O E€IUHCTBE
MaTEeMaTUKH KaK HAyKd W €€ poJId B MOCTPOECHUU MOJENEH peasbHOro Mupa,
MIMPOKO UCTIONB3YIOTCS 00001eHNEe U KOHKPETU3ALIHS.

JIluauns «YpaBHEHHS] U HEPABEHCTBA» PeaM3yeTCs Ha MPOTSKEHUH BCETO
oOyd4eHHs] Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOIBKY B KaXIOM
paznene [IporpaMmbl mpeaycMOTpPEHO pElIeHHe COOTBETCTBYIONIMX 3aaad. B
pe3ynbTaTe OO0YyYarouIuecs OBJIAJIEBAIOT PA3IMYHBIMM METOAAMH pElICHUs
palMOHANIBHBIX, HWPPAlMOHAIBHBIX, ITOKA3aTEeNbHbIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPAaBEHCTB M CHUCTEM, a TakXKe 3ajad,
coJiepkamux napamerpsl. [logydyeHHble yMEHUS HIUPOKO HMCMOIB3YIOTCS TPH
UCCJIEIOBAaHUU (PYHKIIMI C TIOMOIIBIO TMPOU3BOJHOM, TpU  PEIICHUH
NPUKIAJHBIX 3aJad M 3aJad Ha HAXOX/ACHHE HAMOONBIIMX M HAUMCHBIINX
3HAYCHUI (QyHKUMH. J[aHHAs COAepiKaTelIbHas JIMHMUS BKIIOYACT B CCOS TakKe
(hopMHpOBaHHE yMCHUH BBIIONHATH Pacy€rsl M0 (opMmynaM, MpeodpasoBaHus
pPAIlMOHAIIBHBIX, HUPPALUOHANIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a
TaK)Ke BBIPAKECHUM, COIEpKAIIUX CTETIEHU U JorapudMel. brarogaps usydeHuro
anreOpanvyeckoro  marepuala  MNPOMCXOAUT  JajlbHeWInee  pa3BUTHE
AITOPUTMHUUYECKOT0 U a0CTPAKTHOTO MBILIUICHHUS 00y4Yarommxcs, GoOpMUpyrOTCs
HaBBIKA JEAYKTHBHBIX PACCYXIACHUH, pabOThl C CHUMBOJBHBIMU (OpMaMH,
NpPEJCTaBICHUs 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BHUJAE pPABEHCTB U
HepaBeHCTB. Anrebpa npemnaraet 3QQGeKTUBHbIC WHCTPYMEHTHI JJI PEIICHUS
MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1ay, HATJISAHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeTOAMYeCKass JUHUS «DYHKIIMA U TpaduKu» TECHO
HEepeIUIeTaeTcss ¢ APYrUMU JTUHUAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMbICIEe 3a1aéT TOCJIeNOBaTeIbHOCTh M3y4YeHHs Marepuana. l3yuenue
CTENICHHOW, TIOKA3aTeNbHON, JOrapu(MHUUECKOW U TPUTOHOMETPUUICCKUX
GyHKIIUNA, WX CBOWCTB U TpadUKOB, HCIOIH30BaHUE (YHKIMHA IS PEIICHUS
3a]1a4 U3 IPYrux y4eOHbIX MPEIMETOB U PEeaJbHOM )XKM3HU TECHO CBSI3aHO KaK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEUIeHNEM YpaBHEHUN U HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAaHHE yneiseTcs (OPMHUPOBAHUIO YMEHUS BBIPAXKATh
dbopMynamMu 3aBUCHMOCTH MEXKIY Pa3THYHBIMU BEIMYMHAMH, HCCIEIOBAThH



MoJIy4eHHbIe PYHKIIUH, CTPOUTh UX rpaduxu. Marepuan 3Toi coaepKaTeIbHOM
JUHUAY HalleJIeH Ha Pa3BUTHE YMEHHU U HABBIKOB, MO3BOJISIONIMX BhIpAXaTh
3aBUCUMOCTH MEXJly BEJIMYMHAMU B Pa3IudyHOM (opMe: aHaTUTUUECKOM,
rpaguueckoii M cioBecHoW. Ero wu3ydeHwe CHocoOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K O00OIIEHUIO U KOHKPETU3AIIUH,
HCTIOJIb30BAHUIO AHAJIOTUU.

ConepxkarenbHas nuHusa «Hauama MaTeMaTUUEeCKOTO aHaan3a MO3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYyr KaK MaTEeMaTHYE€CKUX, TaK WU NPHUKIATHBIX
3a/1a4, JOCTYIHBIX OOYyYaloIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTH
CTpOUTh TpadUKU CIOXHBIX (DYHKIUH, ONpenensiTh HUX HauOoJblIUE W
HAaWMEHBIIINE 3HAYCHHUSI, BBIUUCIATH TUIOMAAN GUTyp U 00bEMBI TEJ, HAXOIUTh
CKOPOCTH M YCKOPEHHS TMpoIeccoB. JlaHHas cojepskaTenbHas JIMHUS OTKPhIBACT
HOBbIE BO3MOXHOCTH TIIOCTPOEHHUSI MAaTeMaTHYECKHX MOJCNIeH peaabHbIX
CUTYyaIlui, MO3BOJISIET HAXOJIWTh HAWJIy4Illee PEIICHHE B MPUKIAJHBIX, B TOM
YluClie  COLMATbHO-DKOHOMUYECKHMX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMu
MaTEMaTUYECKOTO  aHajiu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAKTHOTO,
(opManIbHO-TIOTMYECKOr0 U KPEATUBHOI'O MBIIIIEHUS, (POPMHUPOBAHUIO YMEHUN
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MAaT€MAaTHMKH B HayKe, TEXHUKE U
uckycctBe. O0yyaromuecs y3HalOT O BBIIAIOIMIUXCS PE3YNIbTAaTaX, MOTYyUYECHHBIX
B XOJI€ pa3BUTHS MaTEeMATUKHU KaK HAyKHu, U 00 UX aBTOpax.

CopepkaTenbHO-MeToAuYECKas JIMHUSA «MHOXKECTBA U JIOTHKAa)» BKIIIOYAET
B ce0sl JIEMEHThl TEOPUU MHOXKECTB M MaTeMaTU4YecKOH JIOruku. TeopeTuko-
MHOXKECTBEHHBIE TPEJCTABICHUS TMPOHU3BIBAIOT BECh KypC IIKOJIBHOM
MaTEeMaTUKHU U TMPEeIaraloT HauboJiee YHUBEPCAIbHBIN S3bIK, 00bEIUHSIONTUN
BCE pas3lenbl MaTreMaTUKU M €€ TPUIOKEHHWM, OHU CBA3BIBAIOT pa3HbIE
MaTeMaTU4YeCKre AUCIUIUIMHBI U UX MPUIOXKEHUd B enuHoe 1enoe. [loaromy
BXXHO  JIaTb  BO3MOXKHOCTh  OOy4YaroIIeMycsi TMOHHUMAaTh  TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MaTEeMaTHKH M HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOMX MbICHed. IpyruM Ba)KHBIM TPU3HAKOM MaTE€MaTHUKH Kak
HAyKW CJEIyeT TMPU3HATh CBOWCTBEHHYIO €l CTPOroCcTh OOOCHOBaHUH W
CI€IOBaHUE  ONpEAECNEHHBIM  MpaBWIaM  IOCTPOECHHS  JOKa3aTEIbCTB.
3HAKOMCTBO C AJIEMEHTAMH MaTE€MaTUYECKOM JIOTUKU CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUICHUSI OOYYaromIMXCsA, TO3BOJSIET WM CTPOUTH CBOM
pacCyXJieHusi Ha OCHOBE JIOTMYECKUX TMpaBWi, (POPMUPYET HABBIKU
KPUTUYECKOT O MBIIILICHUS.

B yuebHoM kypce «Anrebpa M Hauyajga MaTEMaTHYECKOTO aHAJIN3a»
IPUCYTCTBYIOT OCHOBBI MATEMAaTHUYECKOIO MOJIEIMPOBAHHUS, KOTOPbHIE MPU3BAHBI
CIocOOCTBOBaTh (DOPMHUPOBAHUIO HABBIKOB MOCTPOCHUS MOJETEH peabHBIX
CUTYaIlMi, MCCIICIOBAaHUSI STHUX MOJIEJIeH C TMOMOINBIO armapaTta ainreOpbl H
MaTEMAaTHYECKOr0 aHaJIn3a, UHTEPIPETALUA TOJIYYEHHbIX Pe3yibTaroB. Takue
3a1aHUsl BIUIETEHbl B KaXKJbIA M3 pa3liesioB MPOrpPaMMBI, IOCKOJBKY BECh
MaTepuall y4eOHOro Kypca HIMPOKO MCHONB3YeTCs ISl PEIICHUS MPUKIATHBIX
3amau. [lpu pemeHun peanbHBIX NPAKTUYECKUX 3a7ad  OO0ydJaroIIuecs
pa3BUBAIOT  HAONIOAATENLHOCTh, YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, UCMOIB30BATh AHAIOTHUIO, 0000IATh U KOHKPETHU3UPOBATH
mpobiemy. JlesTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIICHUS TIPUKIATHBIX
3a/1ay OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM Y4eOHOro Kypca «Anredpa
Y Hayaja MaTeMaTUYEeCKOI0 aHAJIU3ay.

Ha wusydenmne ydeOHOTO Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B HeJei0), B
11 KJ1acce — 136 4acoB (4 yaca B HEJIEII0).



COAEPKAHUE OBYUEHUA
10 KJIACC

Yucia 1 BIYUCJICHUS

Panmonanbubie uncna. OOBIKHOBEHHBIE U JCCATUYHBIE APOOU, MPOLICHTHI,
OeckoHeuHble nepuoanueckue napoou. [Ipumenenue apodeit v MPOLECHTOB s
pelIeHUs NPUKIAAHBIX 3a1a4 W3 PAa3jIMYHBIX OTpaACIed 3HAHUU U pEeAIbHOU
KU3ZHHU.

JlelicTBuTeNbHBIE 4uCiia. PanyoHanbHbIE W HUPPALMOHAJIBHBIE YHCIIA.
Apudmernyeckue omeparud ¢ JICUCTBUTENBHBIMH  YHCIaMUA. MOJyIb
JEUCTBUTENILHOTO 4YHClIa U ero cBoicTBa. [IpubOnmkéHHbIE BBIYUCICHUS,
IIpaBUJjIa OKPYIJIEHHS, IPUKUIKA U OLIEHKA PE3YJIbTATa BBIYMCIICHUN.

Crenmenr ¢ nenbIM nokazareiaeM. bumHnom Hrprotona. lcnosnb3oBanue
noaxonsmend (GopMbl  3alUCH  JEUCTBUTENIBHBIX YHUCEN JUISl  pEIIeHHS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABJICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HATYpaJbHOM CTENEHU U ero CBOICTBA.

Crenenp C palMOHAJIBHBIM TOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudm umcna. CoiictBa norapudma. JlecsiTUuHbIE U HATypajbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TAaHI'€HC, KOTAHT'€HC YHCIOBOIO apryMeHra. ApKCUHYC,
APKKOCHHYC U apKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHHs] U HEPABEHCTBA

ToxknecTBa M TOXAECTBEHHBIE NPEOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUsA. PaBHOCWIIbHBIE YPABHEHUS U YpaBHEHUsI-CIEACTBUA. HepaBeHCTBO,
peLIeHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/IbI PEIICHUS HENIbIX U APOOHO-pAIlMOHAIBHBIX YPABHEHUIM
Y HEpABEHCTB. MHOrO4WIEHBI OT OJHOW MEPEMEHHON. JleneHne MHOrouwieHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHorownensl ¢  LEJIBIMU
kordpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHU 1 KOPHHU.

UppaunonanbHble  ypaBHEHMUS. OCHOBHbIE ~ METOABI  pEUICHUS
UPPalMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUS MOKA3aTEIbHBIX
YPaBHEHUMU.

[IpeoOpazoBanue BeIpaKeHUH, COAEPKALTUX JTOTapU(MBI.

Jlorapudpmudeckue  ypaBHeHus.  OCHOBHBIE  METOJbI  PEIICHUS
norapuMUYECKUX YPaBHEHH.

OcHoBHbIE TPUTOHOMETPUUYECKHUE dbopMyIIbL. [IpeoGpazoBanue
TPUTOHOMETPUYECKHUX BBIPKCHHUIA. Permenue TPUTOHOMETPUYECKHUX
YPaBHEHMM.

Pemienne cucrem JIMHEWHBIX ypaBHEHUMM. Marpuia CHUCTEMBI JIMHEHHBIX
ypaBHeHui. Ornpeaenutens MaTpuibl 2X2, €ro reoMeTpUYECKUd CMbBICT H
CBOWCTBA, BBIYMCIICHHE €r0 3HAYCHUS, NPUMEHEHUE ONPEACIUTENS IS
pELICHUsI CHUCTEMbl JIMHEHMHBIX YpPaBHEHW. PelleHue NpUKIagHbIX 3a7ad C
IIOMOIIBKD CUCTEMBI JIMHEMHBIX ypaBHeHHU. lcciaegoBaHue MOCTPOEHHOU
MOJIEJIY C TIOMOILBIO MAaTPUIL U ONPEACITUTEICH.

[TocTpoeHne MaTeMaTHYECKUX MOJEIEH peaTbHOM CUTyallMd C TTOMOIIBIO
YPaBHEHUM U HEPABEHCTB. [IprUMeHEHNE ypaBHEHUN U HEPABEHCTB K PEIIEHUIO



MaTeMaTUYEeCKUX 3aJlay U 3aJlay U3 Pa3JuvHbIX 00JacTel HayKu W peaibHOU
AKU3HHU.

DYyHKIUHN U TPaPUKHU

@yHKIMs, crnocoObl 3anaHus (yHKUMU. B3auMHO oOpaTHble (YHKIHH.
Komnoszunust dyukiuii. ['paduk dyHkiuu. DinemMeHTapHbIe TpeoOpa3oBaHUs
rpa@ukoB (HyHKLIHA.

O6nactb onpenieneHuss 1 MHOXKECTBO 3HaUeHu PpyHkiuu. Hynu pyHkumm.
[IpomexxyTku  3HAaKOMOCTOSHCTBA.  YETHble UM HEYETHBbIE  (PYHKIUU.
Ilepuognueckne  ¢yHkiuu.  [IpoMEeXyTKH  MOHOTOHHOCTH  (PYHKIIMH.
MakcuMyMbl 1 MUHUMYMBI GyHKIIMH. HauOosblliee 1 HauMEHbIIIEe 3HAYCHUS
(GYHKIMK HA TPOMEKYTKE.

Jlunelinasi, kBagpaTU4yHasi U ApOOHO-IMHENHas QYHKIUUA. DJIEMEHTapHOe
UCCJIeIOBAHNE U TOCTPOEHUE UX IPauKOB.

CrenenHas QpyHKIMS ¢ HaTypaJdbHBIM U II€JIBIM MoKa3atesiem. E€ cBolicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHS N-Oi CTENMEHW Kak (PYHKIUH OOpaTHOM
CTEINEHU C HATYPaJIbHbBIM ITOKA3aTEIIEM.

[TokazaTtenbHast U norapudmMuyeckass GyHKIMH, UX CBOMCTBA U rpaduxmu.
Hcnonb3oBanue rpaduxoB GyHKIUMA 17151 peLlICHUs] ypaBHEHU.

TpuroHoMerpruyeckasi OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIMN YHCIIOBOTO apryMEHTAa.

QOyHKIMOHAJIbHBIE 3aBUCUMOCTHM B PEAIBHBIX IPOLECCAX U SBICHUAX.
I'paduku peanbHBIX 3aBUCHUMOCTEH.

Havana maTeMaTH4eCcKOro aHajamnsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/JaHMsl IOCJeNOBaTeabHOCTE. MeTton
MaTEeMaTH4YECKON WHIYKIIHH. MoOHOTOHHBIE U OrpaHUYEHHBIE
MOCJIEIOBATENBHOCTH. MICTOpHS BOSHUKHOBEHUSI MAaTEMAaTHUYECKOTO aHAJIN3a KakK
aHann3a OECKOHEYHO MaJbIX.

ApubdmMernyeckass U TeOMETpUYECKash  MPOrpeccuu. beckoHeuHO
yObIBaroIas reomerpuueckas mporpeccusi. Cymma OeCKOHEYHO YObIBaroUIei
F€OMETPUUYECKOU MPOrpecCUu. JIMHEMHBIA U 3KCIIOHEHIMAaIbHBIN pocT. Hucno
e. @opmylia CIOXKHBIX MPOLEHTOB. Vcroib30BaHUE MPOrPECCHH ISl PEUICHUS
peanbHbIX 337124 IPUKJIAHOIO XapaKkTepa.

HemnpepoiBHbie GyHKIIMU W UX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHkiuid. CBocTBa (DYHKIIMI HEMPEPHIBHBIX Ha oTpe3ke. Meron
UHTEPBAJIOB Ui pelIeHUs] HepaBeHCTB. [IprMeHeHue CBONCTB HENPEPBhIBHBIX
GbyHKIUN 111 penieHus 3a1ad.

[lepeass w  BTopas  mpousBojaHble  QyHkiuu.  OnpenencHue,
reOMETPUYECKUA ¥ (U3MYECKUH  CMBICH  TPOU3BOJHON.  YpaBHEHUE
KacaTeabHOU K Tpaduky QyHKIUN.

[IpousBomnHble  3nmeMeHTapHBIX  (GyHKUMiA. [IpousBomHass  cymMmBlI,
POU3BEACHHS, YACTHOTO U KOMITO3UIINU (DYHKITHIA.

MHokecTBa M JIOTHKA

MHOXkeCTBO, omnepanuy HaJl MHOKECTBAMHM M HX CBOWCTBa. J(marpamMmbl
Oiinepa—Benna. I[IpuMeHeHHME TEOPETUKO-MHOKECTBEHHOIO ammapara Jjis
OMUCAHUS PEAbHBIX MPOLECCOB M SABJICHUM, NMPU PEUICHUU 337a4 U3 APYrux
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTHUYECKOro 00BbEKTa, CIE/ICTBUE,
JI0Ka3aTeNbCTBO, PABHOCUJILHBIE YPABHEHUS.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEGBHOI'O KYPCA
«AJITEBPA N _ HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YI'JIVBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHHMA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIIMM  OOyYarolierocs  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUUCKOTO OOIIECTBAa, MPEACTaBICHUE O
MaTEeMaTUIECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUNIHBIX CTPYKTYP, ABJICHUH,
Ipoleayp TpakIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHE
B3aMMOJICHCTBOBATh C COIMMAIIBHBIMA HWHCTUTYTaMH B COOTBETCTBUH C WX
(GYHKIIUSAMHA U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS S

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKAAHCKON MJIEHTUYHOCTH, YBaXKEHUS
K MPOIJIOMY U HACTOSIIIIEMY POCCHUICKON MaTEMaTUKU, LIEHHOCTHOE OTHOIIEHUE
K JOCTH)KCHHMSIM POCCHUMCKHUX MAaTEMaTUKOB M POCCHUUCKOW MaTeMaTH4ecKOil
IIKOJIbI, MCTOJB30BAHUE ATUX JOCTIXKEHMM B JIPYrUX HayKaX, TEXHOJIOTHUSX,
cepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HaHHE JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a,
c(OpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOrO TOBEICHMS,
CBA3aHHOTO C TPAKTUYECKUM TMPUMEHEHHEM JOCTIKEHHA HayKu W
JESTENbHOCThIO YUEHOTO, OCO3HAHHME JIMYHOIO BKJIaJa B MOCTPOEHUE
yCTOMYUBOTO OYIYILIETO;

4) 3¢TeTHY€eCKOro BOCIIUTAHHUS :

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs ICTETHKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajay, pEIIEeHUIH, paccy>KJIeHuH,
BOCIIPUMMYUBOCTh K MAaTEMaTHUYECKUM acCleKTaM Pa3JInYHbIX BUOB UCKYCCTBA;

5) pu3uvYecKOro BOCIUTAHUSA:

c(OpMHUPOBAHHOCTh YMEHUS TNPUMEHITh MaTeMaTUYECKHE 3HAHMUS B
UHTEpecax 370pOBOro u 0Oe3omacHOro oOpas3a KU3HHM, OTBETCTBEHHOE
OTHOIIEHHWE K CBOEMY 3JI0pOBbIO (370pOBOE TMUTaHHE, COATTAHCUPOBAHHBIM
PEXHUM 3aHSATUN U OTIIbIXA, PETYJsipHast PU3NYEcKasi aKTUBHOCTH), PU3NIECKOe
COBEPIIECHCTBOBAHUE npu 3AHIATHUIX CIIOPTHUBHO-037]0POBUTEIHHOM
JESTENbHOCTHIO;

6) TPy10BOT0 BOCTIMTAHUS :

TOTOBHOCTh K TPYyHIY, OCO3HAaHWE IIEHHOCTH TPYJOJIIOOUS, WHTEpPEC K
pasnudHbIM _ chepaM  NPOQECCHOHANBHON  JICSITEIBHOCTH, — CBSI3aHHBIM _ C
MaTEMaTUKOW W €€ MPUIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymelr mpodeccud M peain30BbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMYy OOpa30BaHHIO H
caM000OpPa30BaHUI0 HAa TMPOTSHKEHHH BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHN MTPAKTUYECKUX 3aJ1a4 MAaTEMaTUYECKON HAMpPaBICeHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS :

c(hOpPMHUPOBAHHOCTh JIKOJOTUYECKON KYJIbTYpbhl, TOHUMAaHHUE BIUSHUS
COIMAIbHO-D)KOHOMUYECKUX  MPOLECCOB HA COCTOSIHUE TMPUPOJHOU H
COIIMAJILHOM Cpelbl, OCO3HAaHHWE TJI00aJbHOTO XapaKTepa AKOJIOTHYECKUX
mpo0sieM, OpUEeHTAIMS Ha MPUMEHEHUE MAaTEMaTUIECKUX 3HAHUN ISl PEIICHUS



3a/1a4 B 00JIACTH OKPY’KaIOIIEH Cpelibl, INIAHUPOBAHKUE MOCTYIIKOB U OLICHKU UX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKM ©  OONICCTBEHHOM TMPaKTUKHU, [MOHUMAaHHUE
MaTeMaTU4YeCKOW HayKHU Kak cQepbl YEeIIOBEUECKON NeATEIbHOCTH, ITAIMOB €&
pPa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHSA I[TUBUIIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTHUKU U MaTeMaTUYeCKOW KYJIbTYpOM KaK CpPEJICTBOM IO3HAHHUS MHDA,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO U HCCIEI0BATEIbCKYIO JEATEIHHOCTh
WHMBUIYaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbBTATBI

Ilo3naBaTe/ibHbIe YHHUBEPCAIbHBIE YUeOHbIE A€l CTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBJIAITh U XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKH MaTEMaTHUECKHX
OOBEKTOB, TMOHITHI, OTHOIICHUH MEXIy TMOHATHIMH, (HOPMYIHpPOBAThH
OTpeeICHHSI MOHSTHH, yCTaHABJIMBATh CYIIECTBEHHBIN pU3HAK
KIacCU(HUKAIMN, OCHOBaHUS IJisi O0O0OOIIEHWS © CpPaBHEHHS, KPHUTEPUU
POBOIUMOTO aHAIIN3a;

BOCTIpUHUMATh, (QOPMYIHpPOBaTH MW  TNPEOoOPa3OBBIBATH  CYKICHUS:
yTBEpAUTEIbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIAITH ~ MaTeMaTHUeCKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3H U
NpOTUBOpEYHs B (DaKTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPKICHHUSIX, IPEIaraTh
KPUTEPHUU JIJISl BBISIBIICHUSI 3aKOHOMEPHOCTEH 1 TIPOTHUBOPEUHIA;

JIeNIaTh BBIBOJBI C HCIIOJNIb30BAHUEM 3aKOHOB JIOTMKH, JCTyKTUBHBIX WU
MHIYKTUBHBIX YMO3aKIFOUCHNH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

POBOJIUTH CaMOCTOSITETTLHO JI0Ka3aTelIbCTBA MaTeMaTHYECKUX
yTBepKACHUN (TpsIMBIE W OT TPOTHBHOIO), BBICTpaMBATh apTryMEHTAIIHIO,
OPUBOJIUTh TPUMEPHl W  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelieHus y4yeOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUsS, BBHIOMpaTh HauOoOJIee TMOAXONAIUNA C  YYETOM
CaMOCTOSITETILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKue 1efiCTBUS:

UCTIOJIb30BaTh BOMPOCHI KAaK HCCIIEIOBATEIbCKUNA WHCTPYMEHT IMO3HAHUA,
dbopMynrpoBaTh  BOMNPOCHL, (UKCHPYIOUIUME MPOTUBOPEYHE, MPOOIEMY,
yCTaHABJIMBATh UCKOMOE U JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOJUTH CaMOCTOATEITLHO CIUTAHUPOBAHHBIH HKCIIEPUMEHT,
UCCJICIOBAHME TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OOBEKTa,
SBJIICHUS, TIPOIECCA, BBISBICHUIO 3aBUCUMOCTEM MEXKIYy OOBEKTaMH,
SIBJICHUSIMH, TIPOIIECCaMU;

CaMOCTOSATEIHHO (OopMyITHpPOBaTH 000OIIEHNS U BBIBOJIBI IO pe3yJbTaTaM
NPOBENEHHOTO HAONIOJCHUS, WCCJIENOBAaHMs, OILEHUBATh JOCTOBEPHOCTH
MTOJIYYSHHBIX PE3YJIhTAaTOB, BEIBOJOB U 000OIICHHIA,

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCA, a TAKXKE BBHIJIBUTATH
MIPEATOIO0KEHHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmueii:

BBISIBIIATH JepunuThl uHPOpMAIMU, MAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONIPOC U JJIS PEIICHHUS 33]1a4H;



BBIOMpAaTh  MHGOPMAIMIO M3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATU3UPOBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO
pa3IMYHbIX BUAOB U (POPM MPENCTABICHHUS;

CTPYKTYPUpPOBaTh WH(OpMALUIO, MPEACTABIATh €€ B pa3IMYHbIX (hopmax,
WTIOCTPUPOBATh Tpaduyecky;

OLICHUBATh HaJEKHOCTh uH(popMaLH no CaMOCTOSITENILHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe JeiCTBUS

OO01menue:

BOCIIPUHUMATh U  (OPMYJIUPOBATH CYXKJIECHHS B COOTBETCTBHU C
YCJIIOBUSIMU U TIEJISIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY
3pEHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y pPEeIIeHUS
3a/1a4i, KOMMEHTHUPOBATH MOJYYCHHBIN pe3yJbTarT;

B X0ji¢ OOCYXJE€HHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYX IaeMON TEMBbI,
mpoOJIeMbl, pelaeMoi 3ajadyd, BBICKA3bIBATh WJIEH, HalleJIEHHbIE Ha ITOMCK
pelIeHus, COMOCTaBIISITh CBOM CYXIEHUS C CYKICHUSIMHU JIPYTUX y4acCTHUKOB
Jauajora, oOHapyKUBaTh Pa3JIMuMe U CXOJCTBO MO3UIIMMI, B KOPPEKTHOM popme
dbopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS,

IPEACTaBIATh pe3yabTaThl perieHus 3aJ1a4u, AKCTIEPUMEHTA,
UCCJIE0BaHNUsA, MPOEKTa, CAMOCTOSTEILHO BBIOMpaTh (hOpMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 IPE3CHTAIIMU U OCOOCHHOCTEHN ayTUTOPHUH.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHSA

Camoopranm3anus:

COCTaBJIATH TUIAH, AJITOPUTM PEIISHUS 33729, BEIOUPATh CIIOCO0 pelieHus
C y4€ToM UMEIONIUXCSA PECYpCOB M  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATH BapHUaHTHI PEIICHHA C y4E€TOM HOBOH
uH)OpMAaIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BJaJIeTh HAaBBIKAMH IIO3HABATEIILHOW PEQIIEKCUU KaK OCO3HAHUSA
COBEpIIAEMbIX JIEHCTBUM W MBICIUTEIBHBIX MPOIIECCOB, WX PE3YJbTaTOB,
BJQJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS IMpollecca W pe3ynbTara
pElIeHHs] MaTeMaTHIeCKOM 3a1auH;

NpeIBUIECTh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHUKHYTH MPH PEIICHUH
3a/lauyd, BHOCUTh KOPPEKTHUBbI B JEATEIHLHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjibTaTa IEIM U YCIOBUSM, OOBICHATH
NPUYMHBI  JIOCTIDKCHHUSI WU HEIOCTH)KCHHS Pe3ylIbTaTOB JESTEIbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eATEJIbHOCTD:

NOHMMAaTh W WCIOJNB30BaTh  MPEUMYIECTBA  KOMAHJAHOW M
WHANBUIYaTbHON pabOThl MPU pEHIeHUH YYeOHBIX 3a/iad, MPUHUMATH IIEIb
COBMECTHOM JI€ATETLHOCTH, TUIAHUPOBATh OPraHU3aIUI0 COBMECTHOM pPabOTHI,
pacnpenessTh BUIbl padoT, JOrOBapUBATHCSA, 00CYKAATh MPOIECC U PE3yIbTaT
paboThI, 00001TaTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYyNIOBBIX (hopMax padboThI (00CYKIeHUsI, 0OMEH MHCHHIA,
«MO3TOBBIE TITYPMBD» W WHBIE), BBHIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUSI C JAPYTMMHU UYJICHAMU KOMAaHbl, OIICHUBATH
KaueCTBO  CBOETO BKJIaJga B  OOmMUHA  TPOAYKT 1O  KPUTEPHSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.



NPEJMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kyacce 0oOy4aromuiicss MOJYYUT CIEAYIOLIUE
MpeAMETHbBIE PE3YJIbTaThl 110 OTACIbHBIM TEMaM paboueil mporpaMMbl y4eOHOT 0
Kypca «AnreOpa u Hadaja MaTEMaTUYECKOT O aHAIHM3a»:

Yuciia ¥ BBIYUCTCHUSA:

CBOOOJIHO ONEPUPOBATH MOHATHAMU: PAIMOHAIBHOE YHCIIO, OECKOHEUHAs
nepuoanyueckas JApoOb, MPOIEHTHI, HPPAlMOHAIBLHOE YHCIO, MHOXKECTBA
palMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHATh JAPOOM M TPOIEHTHl IS PEIICHHs NPUKIAAHBIX 3a7ad W3
PAa3JIMYHBIX OTPACIIECU 3HAHUMN U PEAIbHOU )KU3HU;

OPUMEHATh  NPUOMIDKEHHBIC  BBIYMCICHUS, TpaBWIa  OKPYIJICHUS,
MPUKUAKY U OLICHKY PE3yJIbTaTa BEIYUCIICHUM;

CBOOOJTHO OIEpUpOBaTh MOHSATUEM: CTENEeHb C IENIbIM I[OKa3aTelieM,
UCIIOJIb30BaTh MOAXOASANIYI0 (OopMy 3amucu JEUCTBUTENbHBIX YHCEN IS
peLIeHUs TPAKTUYECKUX 3a1a4 U MPEICTABICHUS JAHHbIX;

CBOOOJHO  OINEpUPOBATH  NOHATHEM:  apU(PMETUYECKUH  KOpPEHb
HATypaJbHOU CTEIICHU;

CBOOOJHO  OMEepUpOBaTh MOHATHEM: CTENEHb C  palUOHAIbHBIM
II0KA3aTeleM;

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: JOrapupm Uucla, AECATUYHBIE H
HaTypajibHBIC JTOTapU(MBI;

CBOOOJTHO OMEpUPOBATh MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YUCJIOBOI'O apTyMEHTA;

ONEpUPOBATH IIOHATUSAMU: APKCHHYC, AapKKOCHHYC M  apKTaHICHC
YUCIIOBOI'O apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOJTHO  OMNEpUPOBATH  TOHATHSAMHU:  TOXAECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PABHOCWIIbHBIC  YpPaBHEHHs UM  yPaBHEHUA-CIECACTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IMYHbIE METOAbl PEIICHHUS PAlUOHAIBHBIX H JPOOHO-
pallMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ] HWHTEPBAJIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHITUSIMU: MHOTOWIEH OT OJHOW MEPEeMEHHOM,
MHOTOWIEH C LeIbiMH Kod(h(UIMeHTaMi, KOPHU MHOT'OYJIEHA, MPUMEHSTH
JICJICHUE MHOTOYJICHA HAa MHOI'OYWIEH C OCTaTKoOM, TeopeMy be3dy u teopemy
Buera nns pemenns 3anady;

CBOOOJTHO OMNEPUPOBATH TMOHATUAMH: CHUCTEMa JIMHEWHBIX YpPaBHECHHIA,
MaTpulla, ONpEAEIUTENh MATpUllbl 2 X 2 W €ro reOMETPUYECKH CMBICIH,
UCIIOJIb30BAaTh CBOMCTBA ONpPENEIUTENs 2 X 2 NI BBIYMCIICHUS! €r0 3HAYCHHS,
IIPUMEHATh OINPEACIUTENN Il PELICHHUS CHUCTEMBl JIMHEWHBIX YPaBHEHHI,
MOJEIUPOBAaTh PEAIBbHBIE CUTyallMd C TIOMOLIBIO CHUCTEMbBI JIMHEWHBIX
YPaBHEHUW, MCCIEA0BATh IIOCTPOCHHBIE MOJENU C [OMOIIBIO MAaTpUIl U
OnpeAenuTeNeH, THTEPIIPETUPOBATH MOJYYEHHBIA PE3yJIbTaT;

WCIIOJIb30BaTh CBOWCTBA JCHCTBUU C KOPHSIMHU Il TMpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJIHATh MPEOOpPA30BAHUS YHCIOBBIX BBIPAXKCHHUH, COIEpKaIUX
CTEIIEHU C PALlMOHAIBHBIM I10Ka3aTEIIEM;

UCII0Ib30BaTh CBOMCTBa JorapupmMoB TUTSt npeoOpa3oBaHus
norapuMUYECKUX BBIPAKCHUI;



CBOOO/IHO OINEPHUPOBATH MOHATUSAMU: UppaIlOHATbHBIC, TTOKa3aTeNbHbIE U
norapumMuyeckue ypaBHEHHs, HAXOJUTh WX pEHICHHWS C IOMOIIBIO
PaBHOCUJIBHBIX TMEPEX0JI0B WU OCYIIECTBIISISI MPOBEPKY KOPHEI;

PUMEHSTh OCHOBHBIE  TPUTOHOMETPHUYECKHE bopmyner s
npeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKECHUH;

CBOOOMIHO OMNEpUPOBATH TOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
NPUMEHATh HEeoOXoauMble (OpPMyNBl 1S pEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHHIA;

MOJICTUPOBAaTh peajbHbIe CHUTYallMH Ha S3bIKE aireOphl, COCTaBIATH
BBIPQXKCHHSI, YpPAaBHCHHS, HEPABEHCTBA IO YCJIOBHIO 3aa4d, HCCIEIO0BATh
MIOCTPOEHHBIE MOJIETIN C UCIIOJIF30BAHMEM ammapaTa anreOphl.

DYyHKIUHN U TPaPUKU:

CBOOOMIHO OMEpPUPOBATh TMOHATHAMH: (QYHKIUS, CHOCOOBI 3aJaHus
(yHKIMK, B3aUMHO OOpaTHbIe (QYHKIUU, KOMIIO3MIMS (QYHKIMH, Trpaduk
(yHKIIMH, BBITIOIHATH 3J€MEHTapHbIE IPeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: 00JIACTh OMpPEEICHUS U MHOKECTBO
3HaUYCHUU QYHKIMH, HYJIH QYHKIUU, TPOMEXYTKU 3HAKOIIOCTOSTHCTBA;

CBOOOJTHO OIEPUPOBATH TMOHATUSAMU: YETHbIE M HEUETHbIE (QYHKINH,
nepuogudeckue QyHKIUU, MPOMEKYTKA MOHOTOHHOCTU (PYHKIIUU, MAKCUMYMBI
U MUHUMYMbI (YHKIMH, HAauOOJbIIEe U HaUMEHbIIEe 3HauyeHue (DYHKIMU Ha
IPOMEXYTKE;

CBOOOJTHO OMEpUPOBATh MOHATUAMMU: CTENeHHAas (YHKIUS C HATYPaJIbHBIM
U LIETIBIM TTOKa3aTelieM, Tpaduk cTeneHHOW QYyHKIMU C HaTypalbHBIM U LETbIM
nokasaresneM, rpaduk KOpHs N-0i cTereHu Kak (yHKIMH OOpAaTHOM CTEMEHH C
HATypaJbHBIM [MOKA3aTENIEM;

ONEepUpPOBaTh MOHATUSAMU: JUHEIHAS, KBaJpaTHiHas U IPOOHO-IIMHEHHAS
(GYHKIIMK, BBINOJHATh OSJEMEHTApHOE MCCIENOBAaHUE M TMOCTPOEHUE HX
rpaduKoB;

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: MOKa3aTelbHas U Jorapumudeckas
(GyHKIIMK, UX CBOMCTBA W rpaduKH, WCIOJIb30BaTh MX TpaduKu AJs perieHus
YPaBHCHUMU;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMHU: TPUTOHOMETPUYECKAST OKPYKHOCTb,
olpeieJIeHNe TPUTOHOMETPUUECKUX (DYHKIMI YHUCIOBOTO apryMEHTa;

UCIIONIb30BaTh TpapuKd (QYHKIUN [JI1 HWCCIENOBAaHMUS TPOLIECCOB H
3aBUCUMOCTEH MpU pelIeHnH 3a1a4 U3 APYrux y4eOHbIX MIPEIMETOB U pealbHON
’KU3HU, BBIpAXKaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BETUUHMHAMU;

Hauyana mateMaTH4ecKoOro aHajau3a:

CBOOO/IHO OIEPHUPOBATh MOHATUSAMU: apu(PMeTUyecKas U reoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yOBbIBaIOIas rTeOMETpUUIECcKasi MPOrpeccus, TIMHEUHBIT
U OKCIIOHEHLMAJbHBIH pocT, (¢GopMysia CIOXKHBIX IPOLIEHTOB, HMETh
NpEeCTaBICHNE O KOHCTAHTE;

UCMOJIb30BaTh MPOTPECCUM ISl PEICHUs pealbHBIX 3a]ad MPHUKIaJIHOTO

XapakTepa;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMH: TOCIEAOBATEILHOCTh, CIIOCOOBI
3a/1aHUs MOCJIEI0BATENbHOCTEH, MOHOTOHHbIE u OrpaHUYECHHbIE

MOCJICIOBATEIHPHOCTH, TOHUMATh OCHOBBI 3apOXKICHHUS MaTeMaTUYECKOTO
aHaM3a Kak aHam3a OECKOHEUYHO MaJIbIX;

CBOOOJTHO OINEpUPOBATh MOHSATUSMU: HEMPEPHIBHBIC (YHKIIUUA, TOYKU
paspsiBa rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIINY;

CBOOOJTHO OMEPHPOBATH MOHATHEM: (DYHKIIMS, HETIPEPHIBHAS HA OTPE3KeE,
MIPUMEHSTH CBOMCTBA HEMTPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33]1aY;



CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: TEepBas U BTOpas IPOU3BOAHbBIC
(GyHKIMH, KacaTeabHas K rpaduKy QyHKINH;

BBIUUCIIATD  INPOU3BOJAHBIE  CYMMBI, IIPOU3BEACHUs, YaCTHOIO U
KOMITO3ULIUU JBYX (DYHKIMH, 3HATh IPOU3BOIHbBIE DIIEMEHTAPHBIX (DYHKIHIA;

MCIOJIb30BaTh N€OMETPUYECKUN U (PU3NYECKHI CMBICI MPOU3BOJHON s
pelieHus 3aaay.

MHosxecTBa M JIOTHKA:

CBOOOJHO  ONepUpOBaTh TMOHATUAMH: MHOXECTBO, OIEpaluyd Haj
MHOYKECTBAMU;

UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Uil  OIMCAHUs
peaIbHBIX TMPOILIECCOB U SIBIICHUM, MPU PEUICHUHU 3a7ad U3 APYTUX YUEOHBIX
IIPEAMETOB;

CBOOOJIHO OINEpPUPOBATh MOHATUSIMU: OIpEAeSieHne, TeopeMa, ypaBHEHHE-
CIE/ICTBHE,  CBOMCTBO  MAaTE€MaTHYECKOro  OO0bEeKTa,  J0Ka3aTelbCTBO,
PaBHOCHUJIBHBIE YPABHEHUS U HEPABEHCTBA.

K konny oOydenus B 11 kjacce oOyyaromuiicst MOJIYYHUT CIELYIOIINE
peIMETHbIE PE3YJIbTAThI 10 OTAEIbHBIM TEMaM paboueil mporpaMMbl y4eOHOT O
Kypca «AnreOpa 1 Hayajla MaTEMATUYECKOr 0 aHAJIN3a»:

Yuciia ¥ BbIYHCICHHSA:

CBOOO/IHO ONEpPUPOBATh MMOHATHSAMM: HATYpPaJbHOE M II€JI0€ YHUCIIO,
MHO>KECTBA HATYPAJIbHBIX U LIEIBIX YUCEN, UCIIOIb30BaTh IPU3HAKU JIECIUMOCTH
nensix uyucen, HOJ[l m HOK HarypasbHBIX uMcen Ui pELICHHs 3ajad,
IIPUMEHATH AIroput™ EBKknunza;

CBOOOJIHO ONEpUPOBATH IOHATHEM OCTaTKa MO MOAYJIO, 3alUChIBATH
HATypAJIbHBIC YNCIIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOO/IHO ONEPUPOBATh MOHATUAMM: KOMILJIEKCHOE YUCIO U MHOYKECTBO
KOMIUIEKCHBIX YHCEJl, IPEJCTABIATh KOMIUIEKCHbIE YKCiia B aireOpandyeckon u
TPUTOHOMETPUUYECKON (PopMe, BBIOIHATh apuU(PMETUUECKUE ONEpallii C HUMU
1 U300pakaTh Ha KOOPJAMHATHON IIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATh MOHATUAMU: UppallMOHAIbHbIE, I0Ka3aTeIbHbIE U
jJorapu(MHUYECKHe HEpPaBEHCTBA, HAXOAWTh HX PELIEHUS C I[OMOUIbIO
PaBHOCUJIBHBIX IIEPEXO/I0B;

OCYILECTBISATh OTOOp KOpHEH IMpU PEIIEHUH TPUTOHOMETPUUECKOIO
YpaBHEHUS,

CBOOO/IHO OIEpPUPOBATh MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOoAUMble (OpPMyNbl Il  pELICHUs OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABECHCTB;

CBOOO/IHO ONEPUPOBAThH MOHIATUSIMU: CUCTEMA U COBOKYITHOCTh ypaBHEHUMN
U HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CICACTBUS, HAXOAUTH
pelieHnuss CHUCTEMBl M COBOKYIIHOCTEM pAalMOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX U JIOTApU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemaThb paLrOHaJbHEIE, UppalOHaJIbHBIE, [I0Ka3aTelbHbIE,
jgorapuMuyecKkue W TPUTOHOMETPUYECKHME YpPaBHEHUS U HEPaBEHCTBA,
cozepKale MOLYJIU U I1apaMeTphl;

NPUMEHATH rpaduuecKkre METObI ISl PEIICHUs] YpaBHEHUN U HEPABEHCTB,
a TaKKe 3a7a4 C IapamMeTpaMH;

MOJIEIMPOBaTh peabHbIE CHUTyallMd Ha S3bIKE anreOpbl, COCTABIATH
BBIPQ)KCHUS, YPAaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI [0 YCIOBHIO 3aJa4H,
HCCJIENOBAaTh IMOCTPOEHHBIE MOJEIHM C MCIOJB30BAHMEM alIapara ajireopsl,
MHTEPIIPETUPOBATD ITOJyYEHHBIN pPE3yJIbTaT.



DYyHKIUHN U TPAPUKU:

CTpOUTh TpadUKH KOMIIO3ULMHM (YHKUUNA C TMOMOIIBIO 3JIEMEHTapHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH JABYX (DYHKIIMIA;

CTPOUTh Te€OMeTpuueckue oOpa3bl ypaBHEHM M HEpPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TPAPUKH TPUTOHOMETPUUYECKHUX
byHKIIMM;

OPUMEHATh (QYHKIMU I MOJAETUPOBAHUS U MCCIENOBAHUS pPEaTbHbIX
IIPOLIECCOB.

Havana MaTeMaTH4eCcKOro aHajm3a:

UCIOJIb30BaTh  MPOU3BOAHYIO  JJIsi  HCClelAoBaHMS  (QYHKUMA  HA
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaxXOJUTh HauOOJbIIee U HAUMEHbIIee 3HaYeHUs1 (PYHKIIMKM HETPEPbIBHOU
Ha OTPE3KE;

UCIIOJIB30BATh IPOM3BOIHYIO Ul HAXOXKIACHUS HAWIY4dllero PEIICHUs B
IPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKUX, 3axadax, I
OIIpEeNENIeHUs] CKOPOCTH M YCKOPEHMs Mpoliecca, 3aJaHHOro (GpopMyJiod HiIu
rpaduKoMm;

CBOOO/IHO OIEPUPOBaTh MNOHATHUAMM: IEPBOOOpa3Has, OIpeneIEHHbIN
UHTETPaJl, HAXOJUTh ME€PBOOOPA3HBIE AIEMEHTAPHBIX (DYHKUMN U BBIYUCIATH
uHTerpai no popmyne Hetotona-JIebuua;

HaXOJWUTh IUIOAAM IUIOCKUX QUIyp U OOBEMBI TE€N C IOMOIIbIO
UHTErpaa,

UMETh MPEICTABICHUE O MAaTEMATUYECKOM MOJEIMPOBAHUU HA IpUMEpeE
cocTaBieHus TupdepeHINaTbHbIX YPaBHEHUH;

peuaTs IpUKIagHbIe 3a0a4i, B TOM YHCIIE COLMAIIbHO-DKOHOMUYECKOI0 U
¢u3nyeckoro  xapakrepa,  CpeACTBAaMH  MaTEeMAaTUYECKOro  aHaju3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBanue pa3aenoB
U TeM NPOrpaMMbl

KoaunuyecTBo yacoB

KonTtpoabHbie

Bcero
padoThl

IIpakTH4eckune
padoThI

JyekTpoHHbIE (IU(POBHIE)
o0pa3oBaTesibHbIE PeCYpPChI

MHO0keCcTBO
JIEHCTBUTCIIHLHBIX YHCEIL.
MHOTOYICHEI.
PanmonaneHble ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEMHBIX YpaBHEHUH

24 2

OyHKIMM U TpaQUKH.
Crenennas GyHKIHMS C
LEJIBIM [TOKa3aTesIeM

12 1

ApudmeTrueckuil KOpeHb
N-O1 CTETICHMU.
HppaunroHanbHbIe
YpaBHEHUs

15 1

[TokazarenbpHas QyHKIMSA.
[Toka3arenabHble ypaBHEHHUS

10 1

Jlorapudmudeckas
GbyHKIIHA.
Jlorapudmuaeckue
ypaBHEHUS

18 1

Tpuronomerpudeckue

22 1




BBIPAKCHMS U YPaBHEHHUS

ITocnenoBaTeIbHOCTH U

10
IPOTPECCUH

HenpepriBHbIE (QYHKIIH.

IIpousBonnas 20

[ToBTOpenwue, 060061IeHNE,
CHCTEMATH3AIHs 3HAHUI

OBIIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME 136




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoauuecTBo 4acoB

Jara
U3YYeHUS

DJIEeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcbl

KoHTpoabLHbIE
Bcero P
padoTsI

IIpakTH4eckue
padoThbI

MHoOxkecTBO, Onepalyu Haj
MHOKE€CTBAMH U UX CBOMCTBA

02.09.2025

Huarpammel Ditnepa-Benna

03.09.2025

IIpumeneHne TeopeTUKo-
MHO>KECTBEHHOTO aIapara
JUIsl pelIeHMs 3a1a4

04.09.2025

PanmonaneHbie yncIa.
OOBIKHOBEHHBIC U
JIeCATUYHBIEC TpOOH,
MPOLICHTHI, 0ECKOHEUHBIE
NepUOANYECKHE APOOH

05.09.2025

[Tpumenenue npobeit u
MPOLIEHTOB JJIsl PELIECHUSA
HPUKIATHBIX 38124

09.09.2025

[Tpumenenue npobeit u
HPOLCHTOB ISl PEIICHUS

10.09.2025




MPUKIAAHBIX 3a1a4

IIpoBepka 3HaHMI

11.09.2025

JleficTBUTEIIbHBIC YHCTIA.
PanvonanbHble U
UppALMOHANIbHBIE YHCIIa

12.09.2025

ApudmeTrueckue onepanun
C JICCTBUTEIHLHBIMU YHCTIAMU

16.09.2025

10

Monyib 1eMCTBUTEIBHOTO
4yHcia U ero CBOMCTBA

17.09.2025

11

[TpubnmxEnHble
BBIUUCIICHUS], TPABUIIA
OKpYTJICHUS, IPUKUJIKA U
OILICHKA pe3yJibTaTa
BBIYMCIICHUI

18.09.2025

12

OCHOBHBIC METOObI peIHeHI/IH
HENBIX U APOOHO-
palMOHAILHBIX YPABHCHUHN U
HEPABEHCTB

19.09.2025

13

OCHOBHBIE METOABI PEIICHUS
LEJIBIX U APOOHO-
palMOHAIBHBIX YPABHEHUN U
HEPABEHCTB

23.09.2025

14

OCHOBHBIE METOJIbI PEIICHHS
HENBIX U APOOHO-
palMOHAILHBIX YPAaBHCHUHN U
HEPABEHCTB

24.09.2025




15

MHOrowieHsl OT OJHOMI
nepeMeHHou. Jlenenue
MHOI'O4JICHa HA MHOT'O4JIEH C
ocraTtkoM. Teopema be3sy

25.09.2025

16

MHorouseHsl ¢ HeTbIMHA
kod(urmentamu. Teopema
Buera

26.09.2025

17

Penrenue cucteM JIMHEUHBIX
ypaBHEHUU

30.09.2025

18

Perenue cucteM TUHEHHBIX
ypaBHEHUH

01.10.2025

19

Marpuua cucremsl
JIMHEWHBIX YPABHEHUM.
Omnpenenurens MaTpuLpl 2x2,
€r0 T€OMETPUYECKUI CMBICIT
1 CBOMCTBA; BEIYMCIICHHE €TO
3HAYEHUs

02.10.2025

20

Onpenenurens MaTpULbl 2%2,
€ro FreOMETPUYECKHUI CMBICII
U CBOMCTBA; BBIYUCIICHUE €TO
3HAYEHUS

03.10.2025

21

IIpumenenue onpenenurens
JUISl pELLICHHS] CUCTEMBI
JIMHEWHBIX YPAaBHEHUHN

07.10.2025

22

Pemenue npukiagHbIx 3am1a4q
C IIOMOIILIO CUCTEMBI

08.10.2025




JIMHEWHBIX YPABHEHUN

23

Pemenne MPUKIAAHBIX 3aaa4

C IIOMOILBIO CUCTEMBI
JIMHEUHBIX YPaBHECHUHN

09.10.2025

24

KonrponbHas pabora:

"PannoHanbHble ypaBHEHHUS U

HepaBeHcTBa. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

10.10.2025

25

®dynkuus, cnocoOs! 3a1aHU
¢ysakuuu. Bzaumuo
oOpatHble (yHKINU.
Komnozumus GyHKImii

14.10.2025

26

['padux GyHKIUH.
DnemMeHTapHbIe
npeoOpazoBaHus TpadUKOB

byHKIINN

15.10.2025

27

OO6macTh onpeaeeHus 1
MHOKECTBO 3HAUYCHHI
¢bynkumu. Hynu yHkuum.
[IpomexxyTkH 3HAK
MOCTOSIHCTBA

16.10.2025

28

YETHbIe U HEYETHBIE
¢bynkuuu. [lepuoanueckue
¢yskuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIUU

17.10.2025

29

MakcumMyMBbl 1 MUHUMYMBI

21.10.2025




¢yukuuu. Hanbonpiiee u
HauMEHbIIIEE 3HAUCHUE
(GYHKLIMU HAa IPOMEXKYTKE

30

JInHeiHas, KBapaTUyHas U
JIpoOHO-NMMHEeNHas QYHKIIUN

22.10.2025

31

DneMeHTapHOe UCCIIeIOBaHUE
U TIOCTpOEHHE TPAPUKOB ITUX

byHKINN

23.10.2025

32

DJIEMEHTApHOE UCCIIEIOBAHUE
U TIOCTpOEHHUE TpauKOB ITUX

b yHKIHIA

24.10.2025

33

CreneHsn ¢ 1eIbIM
nokaszareiieM. buaom
HreroTona

05.11.2025

34

CreneHsb ¢ 1eIb6IM
rnoxkasareyieM. buHom
Hrrotona

06.11.2025

35

Crenennast GyHKITUS C
HATyPaJIbHBIM U LETBIM
nokaszaresnem. E€ cBolicTBa 1

rpaduk

07.11.2025

36

Konrponbnas padora:
"CrenenHas ¢pyHkuus. Eé
cBoiicTBa u rpaduk"

11.11.2025

37

ApudmeTrueckuii KOpeHb
HaTypajabHON CTEIEHU U €ro

12.11.2025




CBOWICTBA

38

ApudmeTrueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

13.11.2025

39

[TpeoOpa3oBaHUs YHCIOBBIX
BBIPAKEHUH, COMIEpIKAIINX
CTETeHH U KOPHHU

14.11.2025

40

[Tpeobpa3oBaHUs YHCIOBBIX
BBIPAKEHUI, COJIEPIKAINX
CTCIICHU U KOpHU

18.11.2025

41

[TpeoOpazoBaHus YHCIOBBIX
BBIPAKECHUM, COAEPIKALUX
CTEIIEHU U KOPHU

19.11.2025

42

WppaunroHanbHbIe
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHHUS
UPPALMOHAIIBHBIX YPABHCHUN

20.11.2025

43

HppannonanbHbie
ypaBHeHUs1. OCHOBHBIE
METObI PEIICHUS
UPPALMOHATIBHBIX YPaBHEHUI

21.11.2025

44

HppaunroHansHbIe
ypaBHeHUs1. OCHOBHBIE
METOJIbI PELICHHUS
UPPALMOHAIILHBIX YPABHCHUN

25.11.2025

45

PaBHOCHIBEHBIE nepEXOabI B

26.11.2025




peuIeHNN UpPalHOHAIBHBIX
YpaBHEHUH

46

PaBHOCWIIbHBIE TTEPEXO/BI B
pELIEHNN UpPalMOHATIbHBIX
YpaBHEHUH

27.11.2025

47

PaBHOCHIIbHBIE TIEPEXO/BI B
pElIeHNH UpPAMOHATIBHBIX
ypaBHEHUH

28.11.2025

48

PaBHOCHIIBHBIE IEPEXO/BI B
PEIICHUN UppalUuOHAJIbHBIX
ypaBHEHUH

02.12.2025

49

CsoiicTBa 1 rpaduk KOpHs N-
Oii CTEeTIeH! KaK (QyHKIUU
00paTHOI! CcTeTeHH C
HaTypaJbHBIM MIOKa3aTeIeM

03.12.2025

50

CaoiicTBa 1 rpaduK KOpHsI N-
Ol cTeneHu KaK QyHKIIUN
00paTHOM CTENEeHU C
HATypaJIbHBIM MMOKa3aTelieM

04.12.2025

51

KonTponbHas pabdora:
"CpoiicTBa U rpaduk KOpHA
N-Oi CTEIECHHU.
HppanuoHanbHble
ypaBHeHUs"

05.12.2025

52

CreneHp ¢ pallMOHAIBHBIM
IIOKa3aTelieM U €€ CBOMCTBA

09.12.2025




53

Cremnenb ¢ palioHaTbHBIM
OKa3aTelieM U e€ CBOMCTBA

10.12.2025

54

Crenenb ¢ palioOHATbHBIM
OKa3aTelieM U e€ CBOMCTBA

11.12.2025

55

[TokazarenbHas GyHKUIMsA, €€
CBOIicTBA U rpaduk

12.12.2025

56

Hcnonws3zoBanue rpaduka
GYHKIMH TSI pEIIeHUS
ypaBHEHUH

16.12.2025

57

Hcnonws3zoBanue rpaduka
(GYHKIMM TSI peIIeHUs
ypaBHEHUH

17.12.2025

58

Iloka3aTenbHbIE ypaBHEHUS.
OCHOBHBIE MCTOABI pCIICHUSA
MIOKa3aTeIbHbIX YPAaBHEHUN

18.12.2025

59

[loka3aTenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pELLICHUS
MOKa3aTeIbHBIX YPaBHEHUN

19.12.2025

60

ITokazaTenbHbIE ypaBHEHUS.
OCHOBHEBIE MCTOABI pCIICHUSA
[TOKa3aTENIbHBIX YPAaBHEHUN

23.12.2025

61

KontponbHas paboTa:
"TTokazarenpHast GYHKIIHS.
IToka3arenbHble ypaBHEHUS"

24.12.2025

62

Jlorapugm uucna. CBolcTBa
Jorapudpma

25.12.2025




Jlorapudwm uucna. CoiicTBa

63 26.12.2025
Jorapudpma

64 Jlorapudwm uucna. CoiicTBa 30.12.2025
Jorapudpma

65 JlecsTHYHBIE U HATYpaJIbHBIC 13.01.2026
norapu@mbl

66 JlecsiTUYHBIE U HATYpaJlbHBIC 14.01.2026
Jorapumsl
[TpeoGpa3oBanue

67 BBIPOKECHHM, COACPIKAIINX 15.01.2026
Jorapu@msl
[IpeoOpazoBanme

68 BBIPKEHHM, COAEPIKAIINX 16.01.2026
Jorapupmsbl
[TpeoGpaszoBanue

69 BBIPAXKEHUM, COAEPIKAIINX 20.01.2026
sorapupmsl

70 JI"orapI:I(bMquCKaﬂ byHKIMS, 91.01.2026
e€ cBoiicTBa U rpaduk

71 H"()rapI:I(bMquCKaﬂ byHKIUA, 99 01.2026
e€ cBoiicTBa U rpaduk
Hcnonp3oBanue rpaduka

72 (G YHKIMH JUTS pEIICHUS 23.01.2026
ypaBHEHUU
5t

73 CIIOJIb30BaHue rpaduka 97 01.2026

GYHKIMH [T pEIICHUS




ypaBHEHUU

74

Jlorapudmudeckue
ypaBHeHUs1. OCHOBHBIE
METObI PEIICHUS
JorapuMUUECKUX
ypaBHEHUH

28.01.2026

75

Jlorapudmuaeckue
ypaBHeHUs1. OCHOBHBIE
METO/]Ibl peIIeHUs
Jorapu(pMUIECKUX
yYpaBHEHUH

29.01.2026

76

Jlorapudmudeckue
ypaBHeHUs1. OCHOBHBIE
METO/bI PELICHUS
JorapupMUIecKux
ypaBHEHUU

30.01.2026

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
pelIeHNH JOrapuPMHUUECKUX
yYpaBHEHUH

03.02.2026

78

PaBHOCHUIIBHBIE TTEpEXO/BI B
pEelIeHNH JTorapuGMUIECKUX
ypaBHEHUU

04.02.2026

79

KonrponbHas pabora:
"Jlorapudmuueckas
¢ynkuus. Jlorapupmuaeckne
ypaBHeHUs"

05.02.2026




80

CuHnyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymMeHra

06.02.2026

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO
apryMeHTa

10.02.2026

82

ApPKCUHYC, apKKOCUHYC U
apKTaHT€HC YHCIOBOI0
apryMeHra

11.02.2026

83

ApKCUHYC, apKKOCHHYC U
apKTaHI€HC YHUCIOBOIO
apryMeHTa

12.02.2026

84

Tpuronomerpudeckas
OKPYXHOCTB, OIIPEIETICHUE
TPUTOHOMETPUYECKHUX

(G yHKIMI YUCIOBOTO
apryMeHra

13.02.2026

85

Tpuronomerpudeckas
OKpPYKHOCTb, OIIpEJEICHUE
TPUTOHOMETPUYECKUX
(GyHKLUI YUCIOBOTO
apryMeHTa

17.02.2026

86

OcHOBHEIE
TPUTOHOMETPUYECKHE

bopmyIbI

18.02.2026

87

OcCHOBHEBIE

19.02.2026




TPUTOHOMETPUIECKUE
bopmybl

88

OcCHOBHEBIE
TPUTOHOMETPHUECKHE

bopMyIbI

20.02.2026

89

OcHOBHEIE
TPUTOHOMETPHUCCKHE

bhopmyIBI

24.02.2026

90

[IpeoOpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAKECHUN

25.02.2026

91

[TpeoGpaszoBanue
TPUTOHOMETPHUUECKHUX
BBIPAXECHU

26.02.2026

92

[TpeoGpa3oBanue
TPUTOHOMETPHUECKHUX
BBIPAKECHUI

27.02.2026

93

[IpeoOpazoBanue
TPUTOHOMETPHUYECKIX
BBIPAKECHU

03.03.2026

94

Pemenne
TPUTOHOMETPUYECKUX
yYpaBHEHUH

04.03.2026

95

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

05.03.2026




96

Pemenne
TPUTOHOMETPUYECKUX
yYpaBHEHUH

06.03.2026

97

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

10.03.2026

98

Pemenne
TPUTOHOMETPUUYECKUX
ypaBHEHUU

11.03.2026

99

Pemenne
TPUTOHOMETPUYECKUX
yYpaBHEHUH

12.03.2026

100

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

13.03.2026

101

KonTponbhas pabora:
"TpuroHomMeTpu4YeCKre
BBIPAXCHUS U
TPUTOHOMETPUUECKHE
ypaBHeHUs"

17.03.2026

102

MOHOTOHHBIE U
OTpaHUYEHHBIE
MMOCJIEIOBATSIBHOCTH.
Hcropusa ananusa
OCCKOHEYHO MaJIbIX

18.03.2026

103

Apudmernueckas

19.03.2026




nporpeccus

104

['eomerpuueckas nporpeccust

20.03.2026

105

beckoneuno yObpIBaroriast
reoOMeTpHYECKast MPOrpeccust

24.03.2026

106

ITocnemoBaTeabHOCTH,
CIIOCOOKI 3aIaHUS
MOCJIEIOBATEIBLHOCTEM.
MeTtoa MaTeMaTHUECKOM

HHAYKIOWUH

25.03.2026

107

Cymma 0ecKOHEYHO
yOBIBarOIICH
r€OMETPUUYECKOU MPOTPECCUU

26.03.2026

108

JIunelHsIi 1
AKCIIOHEHLIMAJIBHBIN POCT.
Hucno e. DopMyna CI0KHBIX
MIPOLICHTOB

27.03.2026

109

JIuHeWHbIN 1
AKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX
MIPOLICHTOB

07.04.2026

110

Hcnonp3oBanue nporpeccuu
JUISL PEIICHHS peaTbHbIX
3a/1a4 MPUKIATHOTO
Xapakrepa

08.04.2026

111

KonTponbhas pabora:
"ITocenoBaTeILHOCTH U

09.04.2026




nporpeccun"

HenpepriBHble QYHKIIUN U UX

112 . 10.04.2026
CBOICTBA

113 Touka paspsiBa. AEI/IMHTOTI)I 14.04.2026
rpaduKoB (PyHKITHIA

114 CaoiicTBa pyHKIMI 15.04.2026
HETpEepPHIBHBIX Ha OTpe3Ke

115 CaoiicTBa pyHKUIUI 16.04.2026
HETpEepPHIBHBIX Ha OTpe3Ke

116 Merto HHTEpBAIOB AJIS 17.04.2026
pELICHUS HEPaBEHCTB

117 Merto HHTEpBAJIOB AJIs 91.04.2026
pELICHUS HEPaBEHCTB

118 Merto MHTEpBAJIOB AJIs 99 04.2026
peIIeHHsI HEPABEHCTB
[IpumeHeHue CBOMCTB

119 HEeNpPEephIBHBIX (PYHKIMN 11 23.04.2026
peleHus 3a1a4
IIpumeneHue CBOMCTB

120 HETPEPbIBHBIX (YHKIMNA 1151 24.04.2026
peleHus 3a1au

1p1 | lleppasii propax 28.04.2026
NPOU3BOJIHBIC (PYHKIINU

1pp | Ompescnenie, 29.04.2026

FCOMeTqueCKHﬁ CMBICJI




IIPOU3BOJHOMN

Omnpenenenue, GU3HUECKUI

123 N 30.04.2026
CMBICIT TIPOU3BOIHON

124 YpaBHEHHE KacaTeIbHOU K 05.05.2026
rpaduKy QyHKIMU

195 YpaBHEHHE KacaTeIbHOM K 06.05.2026
rpaduxy GyHKIUU

126 HpOI/ISBOVI[HLIe DIIEMEHTAPHBIX 07.05.2026
byHKIHA

127 HpOI/I3B(1I[HLIe 3JIeMEHTapHBIX 08.05.2026
byHKIINN
[IpousBogHast CyMMBI,

128 MIPOU3BEICHUS, YACTHOTO U 12.05.2026
KOMITO3UITUH () YHKITUHA
[IponsBoaHast CyMMBI,

129 MIPOM3BEICHNUS, YACTHOTO U 13.05.2026
KOMITO3UITUH (DYHKITHIA
IIponsBoaHas CyMMBI,

130 MIPOU3BEJICHUS], YACTHOTO U 14.05.2026
KOMITO3HITUH () YHKITUHA

131 {(OHTpOJ’IBHaS{ 13,360Ta: 15.05.2026

[IpousBogHas

[ToBTOpenue, 06061IeHNE,

132 cucTeEMaTHU3aMs 3HAHWN: 19.05.2026

"VpaBuenus"




[ToBTOpenue, o600IIEHNE,

133 cUCcTeMaTH3alUsI 3HAHUMI: 1 20.05.2026
"OyHkuun"

134 HToroBast KOHTpOIbHAS 1 1 91.05.2026
pabota

135 HToroBast KOHTpOIbHAS 1 1 92 05.2026
pabota
IT

136 OBTOpEHHE, 0606meHI:1e, L 96.05.2026
CHCTEMaTH3alMA 3HAHUN

OBIIEE KOJIMYECTBO YACOB
136 11

1O [TIPOT'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

VYyeOHuk a1 00111e00pa3oBaTeNbHBIX OpraHu3aiuil. Anredpa u Hayana MareMarudeckoro ananusa .10k ba3zoBeriit u

yrayOneHHsiit ypoBHH.. ABTOphL: FO.M. Konsarun, M.B. Tkauesa, H.E. ®enoposa,M, [IpocBenienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

N3ydyenue anredOpsl 1 Hayanm MmaTemaTudeckoro ananusa B 10 kmacce : kaura g yautens / H. E. @enoposa, M. B.
TkaueBa. - M.: IIpocBemenue, 2008.

AnreOpa 1 Hauajga MaTeMaTUYECKOro aHaiu3a. 10 kiace : AMIaKTHYECKUEe MaTepualbl. Y Ti1yOlIeHHbId ypoBeHb / M.

W. laOynuH . - M. : IIpocBemienue, 2008.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
bu6mnorexa IJOK



