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MHHOACHUTEJIbHASA 3AIIMCKA

VYueOHblli Kypc «Anredpa ¥ Hadaja MaTeMaTHUYeCKOTO aHaM3a» SIBIIAETCS
OJHUM W3 HamOoJiee 3HAYMMBIX B TPOTPAMME CPEIHErOo OO0IIero oOpa3oBaHUS,
MOCKOJIbKY, C OJTHOW CTOPOHBI, OH 00eCIeurBaeT WHCTPYMEHTAIbHYIO 0a3y s
U3YYCHHUSI BCEX ©CTECTBEHHO-HAYYHBIX KypCOB, a C APYrod CTOPOHBI, GOPMHUPYET
JIOTUYECKOE M a0CTPAKTHOE MBIIUICHUE OOYyYarolMxcsi Ha YpoBHE, HEOOXOMMOM
JUTE OCBOEHHSI MH(OPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CJIOBECHOCTH U JPYTUX
TUCLIUIUIMH. B paMkax maHHOTO ydeOHOro Kypca oOydYarolpecs OBJIaJI€BaOT
YHUBEPCAILHBIM S3BIKOM COBPEMEHHOW HayKd, KOTOpas (OpMYyIHpPYET CBOU
JIOCTHKECHUS B MaTeMaTHYeCKoU (opme.

VYueOHblll Kypc anreOpbl U Havyal MaTeMaTHYECKOTO aHaIM3a 3aKJIaJbIBacT
OCHOBY JJIsl YCIICHTHOTO OBJIQJACHHUS 3aKOHAMU (U3UKHA, XUMHH, OWOJIOTHH,
MOHUMAaHMsI OCHOBHBIX TEHJICHIIUN PA3BUTHS YKOHOMUKHU 1 OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJB30BaTh MX [JI1 JalibHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOM XM3HU. B TO e Bpemsi oBlajieHne aOCTPaKTHHIMU U JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHUYE€CKOr0 aHallM3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTH, JOKa3bIBATh
YTBEPXKIAEHUS C MOMOIIbI0 MHIYKIIMH U PACCYXKIATh NEAyKTHBHO, MCTOJb30BaTh
0000IIeHNE W KOHKPETHU3aIlio, a0CTparMpoBaHWE M aHAJIOTHI0, (popMupyer
KpPEaTUBHOE U KPUTUYECKOE MBILIUICHHUE.

B xone m3ydenus ydeOHOTO Kypca «AnreOpa W Hadajma MaTeMaTH4eCKOTO
aHaJM3a» OOYJaroIMecsl TMOJY4YaloT HOBBIM OMBIT PEHICHUS MPUKIATHBIX 3a1ad,
CaMOCTOSITEILHOTO TIOCTPOCHUSI MAaTEeMAaTUIECKUX MOJENEH pealbHBIX CUTYaIlHi,
UHTEpPIpPETAIMA  TOJYYEHHBIX  pElIeHUH, 3HAKOMATCA C  TIpUMepamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TpUpOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMICS MaTeMaTHUYECKUMU OTKPBITHSIMU U UX aBTOPaMH.

VYueOHblii Kypc 00JagaeT 3HAYUTEIbHBIM BOCIUTATEILHBIM MOTEHIUATIOM,
KOTOpPBIH peamu3yercss Kak uepe3 Y4eOHBI Marepual, CIoCOOCTBYIOIIUN
(GopMHPOBaHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U depe3 cneuuduky ydeOHOit
NEeSITeNbHOCTH, TpeOyIouled MPOJOJDKUTENbHOW KOHIEHTpAallud  BHHUMAaHUSA,
CaMOCTOATENLHOCTH, AaKKYpaTHOCTM M OTBETCTBEHHOCTH 3a TOJyYEHHBIN
pe3yIbTar.

B ocHoBe Meronuku oO0ydyeHus anreOpe M HadyajaM MaTreMaTudecKoro
aHaIM3a JICKUT JIeATEIbHOCTHBINA MPUHIUIT 00y EHHUSL.

B cTpykType ydyeOHOTO Kypca «Airedpa M Hadajla MareMaTH4YECKOTro
aHaIM3a» BBIJEIEHBI CIEAYIOUIME COIEPKATEILHO-METoInIeckie TuHun: «Yucna
U BBIUHCIICHUS», « DyHKIIMU U rpadukmny», « YpaBHEHHUS U HepaBeHCTBay, «Hauama
MaTeMaTH4ecKoro aHamm3a», «MHokecTBa U JIOTMKa». Bce OCHOBHbBIE



COJIEpKaTeIbHO-METOAMYECKUE JIMHUM M3Y4aloTCsl Ha MPOTSHKEHUU JIBYX JIET
oOydeHUss Ha ypOBHE CPEIHEro oO0IIero oOpa3oBaHMsI, €CTECTBEHHO JOTIOJHSIS
IpYr Jpyra ¥ MOCTENEHHO HACHIIIAsACh HOBBIMM TeMaMU M pazienamu. [laHHbIi
y4yeOHBI Kypc SBISICTCSI WHTETPAaTUBHBIM, TIOCKOJIbKY OObequHsieT B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTH4YeCKuX AMCIMIUIMH, TaKUX Kak aireodpa,
TPUTOHOMETPUS, MaTeMaTHYECKHUl aHalM3, TEOpUs MHOKECTB, MaTeMaThdecKas
noruka u npyrue. Ilo mepe Toro kak oOydaromryecs OBIaaeBaloT Bc€ Oouiee
HMIMPOKUM MATEeMAaTUUYECKUM amnmapaToM, y HUX MOCJIEA0BaTeIbHO (GOpMHUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKyl0 MOJENb peaIbHOMN
CUTYyallud, MPUMEHITh 3HAHUSA, TIOJIyUYEHHBIC MPU M3YUYEHUHN YdeOHOro Kypca, Jis
pEeIIeHNUs CaMOCTOSITEbHO CPOPMYIHMPOBAHHON MAaTEMAaTUUECKON 3amau, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeToaMYECKass JIMHUS «YKcia W BBIYUCICHUS» 3aBepIIaeT
¢dbopMHpOBaHNE HABBIKOB HCIIOJIb30BaHUS JEHCTBUTEILHBIX YUCEN, KOTOPOE OBLIO
HAYaTo Ha ypOBHE OCHOBHOr0 o011ero oopasoBanusi. Ha ypoBHe cpeaHero o0miero
oOpa3zoBaHusi 0co0O€ BHHUMAaHUE YAEIsAeTcs  (OPMUPOBAHHMIO  HABBIKOB
paIOHANTBHBIX BBIYKCIICHUH, BKIIOYAIOIIMX B C€Osl MCTOJIb30BAHUE DPA3IMUHBIX
dopm 3amucu 4YHCIa, YMEHHUE JeJaTh NPUKUIKY, BBITIOJIHITH MPUOIMKEHHBIC
BBIYKCJICHUS, OIICHUBATh YHUCIIOBBIC BBIPAKEHUs, pab0OTaTh ¢ MaTeMaTUu4eCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOy4arolMMCsi MHOJKECTBA HATYPAbHBIX, IIETIBIX,
pallOHANBHBIX U JEHCTBUTENBHBIX  YHCEN  JOTOJHSAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCeI. B KaxmoM M3 JTUX MHOXECTB PacCMaTpUBAIOTCS
CBOMCTBEHHBIC €My CIEIU(PHISCKUE 3aladyd U OTepalyu: JeJiCHHe Haleo,
OTIEPUPOBAHME OCTATKAMU HA MHOXKECTBE IIENBIX YHUCEN, OCOOble CBOMCTBa
paIOHANTBHBIX U UPPALMOHATHLHBIX YUCEI, apu(PMETUIECKUE OTIEPAIINH, a TAaKKe
U3BJICYCHUE KOPHS HATYpAILHOW CTENIEHH HAa MHOXECTBE KOMIUICKCHBIX YHUCEIL
bnaromapsi mocnenoBarelbHOMY PACIIMPEHUI0 KPyra HCIOJIb3yeMBbIX YHCET U
3HAKOMCTBY C BO3MOXHOCTSIMH WX TPUMEHEHHUS JJISI PEIICHUS Pa3jMyHBIX 3a/71a4
dbopmupyeTcst MpeaCcTaBICHUE O SIMHCTBE MAaTeMaTWKA Kak HayKd U €€ poJi B
MOCTPOCHUHM MOJIEEH pPEaThbHOTO MHUPA, MIMPOKO HUCIOJB3YIOTCS 0000IIeHUE U
KOHKpETH3aIHs.

Jlvans «YpaBHEHHS W HEPABEHCTBA» pealn3yeTcss Ha MPOTSKEHUU BCETO
oOydeHus Ha ypOBHE CpeIHero ooOiero ooOpa3oBaHUs, TMOCKOJBKY B KaKIOM
pasznene llporpammbl NpPEAyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 331ad. B
pesynbTare OOydarolmecs OBJAJEBAIOT PA3IMYHBIMA METOJaMHU  PeIICHHS
paliOHAIBHBIX, HWPPAIMOHAIBHBIX, IMOKA3aTENbHBIX, JIOTApU(PMHUISCKUX |
TPUTOHOMETPUYECKUX YpPAaBHEHUH, HEPABEHCTB U CHCTEM, a TaKkKe 3a/aad,
cofepkanmx mnapamerpbl. [loydeHHbIE YMEHHS IIMUPOKO HCIIOJB3YIOTCS TIPH
UCCIIeIOBaHUU (YHKIMIA C TIOMOIIBIO MPOU3BOMHOM, MPHU PEIICHUH MPUKIAIHBIX



3a/1a4 U 3a7a4 Ha HaX0XJIEeHUE HAHOOJbIIMX U HAUMEHBIINX 3HAYEHUNH (QYHKIUU.
JlaHHasi coneprkaTenbHas JUHUS BKIIOYAET B ce0s Takxke (POpMUPOBAHUE YMEHUIA
BBIMIOJHAT,  pacu€rel 1o  ¢opMmynaMm, MpeoOpa3oBaHHUsi  PALUOHAIBHBIX,
UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TakkKe BbIPAKECHUH,
cCoJeprKalMX cTerneHn u Jjorapudmel. braronaps msyueHuro anreOpanyeckoro
Marepuajia MPOUCXOAWT  JajbHEWIee pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBINUICHHUST 00y4Yaroumxcs, GOPMHUPYIOTCS HABBIKU JETYKTHBHBIX
paccykneHuii, paboTbl ¢  CUMBOJBHBIMH  (OpMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTE M 3aBUCHUMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anredpa
npeniaraetT d()(EeKTUBHbIE HHCTPYMEHTBI JJIi PEIICHUS MNPAKTUYECKUX U
€CTeCTBEHHO-HAYYHBIX 3aja4, HArJIAIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpHo-MeToquueckass JuHUA «DyHKuMU U rpaduKuy) TECHO
nepervieTaeTcsl ¢ APYrUMU JIMHUSIMH Y4€OHOTO Kypca, IMOCKOJbKY B KAaKOM-TO
CMBICTIE 3a/1aéT TOCIIeIOBATEIbHOCTh M3yUeHUs Marepuaia. M3yuenue creneHHo,
MOKa3aTebHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIUHI, UX CBOUCTB
U TpaduKOB, UCTIONB30BaHUE (DYHKIWHN Ui PEHICHUs 3aa4 U3 IPYruX ydeOHBIX
PEeIMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMATUYECKUM aHAIN30M,
TaK W C pCEIICHWEM YpaBHEHUN W HepaBeHCTB. [Ipu 3ToM OoJbIlIOE BHUMAHUE
ynensercs GOpMUPOBAHUIO YMEHHS BBIPaXaTh (POpMYJIaMu 3aBUCHMOCTU MEXKIY
pPa3MYHBIMU BEJIMYMHAMH, HUCCIEI0BaTh MOJYYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuain 3Toil conepKarebHON JIMHUK HAlleieH Ha Pa3BUTHE YMEHUHN
U HaBBIKOB, TO3BOJIIIONIMX BBIPAKATh 3aBUCUMOCTH MEXAY BEIHMYMHAMH B
pa3MuHON (popMe: aHATUTUYECKOM, rpadudyeckord M cioBecHOW. Ero msydenwue
CIIOCOOCTBYET Pa3BUTUIO  AITOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIIEHUIO ¥ KOHKPETU3AINH, HCTIOJIb30BAHUIO aHAJIOT U

ConepxarenpHasi uHus «Hagama mareMaTHYecKoOro aHaiam3ay IO3BOJISET
CYIIECTBEHHO PacHIMPUTh KPYr KaK MareMaTudecKuX, TaK W MPUKIAIHBIX 3a]1ad,
JIOCTYITHBIX OOYyYalonmMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpaguKy CJHOXKHBIX (YHKIMM, ONpEeneniaTh WX HauOOJIbIIME W HAWMEHBIIHNE
3HAYEHHS, BBIMUCIATH IUIOMIATU (GUryp U OOBEMBI TEJ, HAXOJUTh CKOPOCTH H
yCKOpeHHs TmporieccoB. JlaHHasi cozaepikarenbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOYHOCTH TIOCTPOSHHSI MATEeMAaTHYECKUX MOJIeNeld pealbHBIX CHUTYaIlHH,
MO3BOJSICT HAXOJIUTh HAWIy4Ilee pEIICHHE B TNPUKIAIHBIX, B TOM YHUCIE
COIMATIbHO-YKOHOMHYECKUX, 33]]a4aX. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4eCKOTO
aHaJlM3a CMOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBHO-JIOTHIECKOTO |
KPEaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUI pacro3HaBaTh MNpPOSBICHUS
3aKOHOB MAaTEMaTUKW B HayKe, TEXHUKE M UCKyccTBe. OOydarommecs: y3HAIOT O



BBIJIAIONINXCSL PE3yJIbTaTaX, IOJyUYCHHBIX B XOJ€ DPa3BUTHA MaTeMaTHUKU Kak
HayKH, 1 00 HX aBTOpax.

ConepxarenpHO-MeToAUYecKas JTUHUS «MHOKECTBA M JIOTUKA» BKIIIOYACT B
ceOst 2JeMEHThl TEOPUUM MHOXKECTB M MaTeMaTHYeCKOM JIOTUKU. TeopeTHuko-
MHO>KECTBEHHBIE MTPE/ICTABJICHHS POHU3BIBAIOT BECh KypC MIKOJIHHON MareMaTuku
U TpeiiaraloT HanOosiee YHHBEpPCATIbHBIA S3BIK, OOBEIUHSIONIMI BCE pa3JIebl
MaTeMaTHUKH W €€ NPWIOKEHUI, OHM CBS3BIBAIOT pa3HbIE MaTeMaTHYECKHE
TUCIUIUIMHBL M MX TPWIOXKEHUs B eauHoe 1enoe. [lostomy BaxHO nath
BO3MOXHOCTh OO0ydJaromeMycsi TOHHUMATh TEOPETHKO-MHOYKECTBEHHBINH SI3BIK
COBPEMEHHOW MAaTeMAaTHKU M MCIOJIL30BaTh €ro JJISi BRIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTeMaTUKA Kak HAyKH CJIeayeT TPU3HAThH
CBOMCTBEHHYIO €W CTpOrocTh OOOCHOBAHMM U CJIEJJOBAHUE OTNPEIEICHHBIM
npaBWjiaM  TMOCTPOEHMS  JOKa3aTeldbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEeMAaTUYECKOW JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBILUICHUS
00y4aromxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKIEHHUS Ha OCHOBE JIOTUYECKUX
npaBwil, POPMHUPYET HABBIKM KPUTUIECKOTO MBITIICHUSI.

B yueObHOM Kypce «AireOpa W Hadaja MaTeMaTUYeCKOro aHaau3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOrO MOJACIHPOBAHMS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJIENEH peaTbHBIX
CUTyalluii, MCCIIEIOBAHUSI ATHX MOJENEH C TMOMOUIbIO ammapara anreopbl U
MaTeMaTHYeCKOT0 aHaIM3a, WHTEPIPETAlMU IOJTyYEeHHBIX pe3yabTaroB. Takwe
3a[]aHusl BIUIETEHBI B KQKIBINA U3 Pa3AesioB MPOrPaMMbl, IOCKOJBKY BECh MaTepHal
y4e0HOTO Kypca IIMPOKO MCTONB3YETCS Uil pelIeHUs NPUKIaAHbIX 3anad. [lpu
pelleHHH  pealbHBIX  MPaKTHUECKUX  3371ady  OOydarommecs:  pPa3BHBAIOT
HaAOJII0/IaTeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  QHAJIOTHIO, 0000IIaTh HW  KOHKPETHU3WPOBATh  IMPOOJIEMY.
JlesTenbHOCTH 1O (POPMHUPOBAHMIO HABBIKOB PEIICHUS TNPUKIAIHBIX 3a/1a4
OpraHu3yeTcsl B MPOLIECCE U3YYEHUs BCEX TEM y4eOHOTo Kypca « Anredpa u Havasa
MaTEeMAaTUYECKOTO aHAIN3ay.

Ha wusydenne yueOHOro Kypca «Airebpa M Hayajga MareMaTHYEeCKOTO
aHaym3a» otBoauTcs 272 vaca: B 10 ximacce — 136 yacos (4 yaca B Henemo), B 11
Kiacce — 136 yacoB (4 yaca B HEZIEIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYHUCICHUA

Panmonanbubie yucia. OOBIKHOBEHHBIE M JECSTUYHBIC JIPOOH, TMPOIICHTHI,
OeckoHeuHble mepuoamdeckue apodu. [IpumeHenwne npoOel W TPOICHTOB IS
pELICHNs] TPUKIIAJAHBIX 33J1a4 U3 Pa3JINYHBIX OTPaCied 3HAHUU U PEAbHOM KU3HU.

JeicTtBuTenpHple  uuciia. PanuoHanbHblE W MPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omepanuu ¢ JACHCTBUTENbHBIMH  4YHcIaMH.  Moyib
JENCTBUTENILHOIO YHUCia U ero cBoMcTBa. [IpubimxEHHbIE BBIUKCIICHUS, TpaBUIIa
OKPYTJICHUS, IPUKHWIKA U OLICHKA PE3YJIbTaTa BBIYUCIICHUM.

Crenenp ¢ wmensiM  nokasareneM. bunHom Herotona. HMcenonb3oBanue
noaxosel (opMbl 3aTUCH JEHCTBUTEIbHBIX YUCEN JUJIS1 PEIICHUS TPAKTUYECKUX
3aa4 ¥ MPEICTABICHUS TaHHBIX.

ApudMeTruecKuil KOpeHb HATypaJlbHOM CTETIEHU U €ro CBOMCTBA.

Crenenb C palMOHAIBHBIM T[IOKa3aTeieM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTENILHBIM ITOKA3ATEIIEM.

Jlorapupm uwmcna. CpoiicTBa Jjorapudma. J[lecsiTuuHple W HaTypajbHBIE
aorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHUCJIOBOrO aprymeHTa. ApKCHUHYC,
ApPKKOCHHYC M apKTaHT'€HC YKCJIOBOTO apryMEHTA.

YpaBHeHU ¥ HEPaBeHCTBA

ToxgecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YpaBHEHHUA-CleACTBHA. HepaBeHCTBO,
pELIEHNE HEPABEHCTBA.

OCHOBHbBIE METO/IbI PELICHUSI LIETbIX U IPOOHO-pAllMOHATILHBIX YPaBHEHUHN U
HEPAaBEHCTB. MHOIOYJIEHbI OT OJHOM NEPEMEHHOW. /JlemeHue MHOro4JieHa Ha
MHOTOYJIEH ¢ octarkoM. Teopema be3y. MHorounensl ¢  LeIbIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpazoBaHMs YUCIOBBIX BHIPAKEHHM, COIEpKAIIMX CTEIICHU U KOPHH.

HppanuoHanbHbie YpaBHEHMUSL. OcHOBHBIE METOIbI peLeHus
UPPaUMOHATILHBIX YPABHEHHUM.

[lokazarenpHble ypaBHEHUSI. OCHOBHBIE METOJbI PEIICHUS MOKAa3aTEbHBIX
YpaBHEHHM.

[IpeoOpazoBanue BhIpasKeHUH, COEPIKAIIMX JIOTAPUPMBL

Jlorapudpmudeckue YpaBHEHUSL. OcHOBHBIE METOIbI peLeHus
JorapuMUUeCKUX ypaBHEHHUH.

OcHOBHbIE TPUTOHOMETPUIECKUE (bopMyIBI. [IpeobGpazoBanue
TPUTOHOMETPUYECKHUX BBIPAXKEHUN. PelieHre TPUroHoMETpUYECKUX YPABHEHU M.



Pemienne cucTteM IIMHEWHBIX YpaBHEHMM. Marpuna CHUCTEMBI JIMHEWHBIX
ypaBHeHu#. Omnpenenurens MaTpulbl 2X2, €ro TreoOMETPUYECKUd CMBICT |
CBOMCTBA, BbIYMUCJICHUE €r0 3HAYCHMsI, IPUMEHEHUE ONPENEIUTENS I PEIICHUS
CHCTEMbl JIMHEWHBIX ypaBHEHUM. PeleHue NpuUKIagHBIX 3a1ad C IOMOUIBIO
CHCTEMbl JIMHEWHBIX YypaBHeHuW. lccnenoBaHue DOCTPOEHHOW MOAENHA €
MTOMOIIBIO MATPHLL U OITPEIETUTEIIEH.

[locTpoeHre MareMaTHnyeCKUX MOJEIEH PEAIbHOM CUTyallud C IIOMOLIBIO
yYpaBHEHUN U HeEpaBeHCTB. [IprMeHEHHME ypaBHEHHMH M HEPABEHCTB K PEILICHUIO
MaTeMaTHUYeCKUX 3aad M 3a1ad U3 Pa3IMYHbIX oOJlacTel HayKu M pealbHOMN
KU3HU.

D yHKIMH U rpauKu

OyHkius, cnocodbl 3amaHus (QyHkuuMu. B3aumMHO oOpaTHble (PyHKUUMU.
Komnosuuumss ¢ynkumid. I'paduk  ¢QyHkumu. OneMeHTapHble IpeoOpa3oBaHUs
rpaguKoB (QYHKLIHH.

OO6nactp omnpeneneHuss 1 MHOKECTBO 3HaueHud ¢GyHkiuu. Hymn gynkuumm.
[IpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HeuéTHhIE PyHkimu. [lepuoamieckue
¢byakumn. IIpomMexxyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MHUHHUMYMBI
¢yukuyn. Haubouipliiee 1 HaMMEHbIee 3HaUCHUS (PYHKLIUN HA IPOMEXKYTKE.

Jlunelinas, kBaaparTuuHas W JPOOHO-TMHEHHAs (YHKIMU. DJIEMEHTapHOE
UCCJIEIOBAHUE U TIOCTPOCHUE UX IPAPUKOB.

CrenenHast pyHKUMSI C HATypaJbHBIM M LIENbIM NOKa3aTeneM. E€ cBoiicTBa u
rpapuk. CBoiicTBa U rpaduk KOpHS N-0il cTeneHW Kak (yHKUUU OOpaTHOM
CTENEHU C HATYPAbHBIM NIOKA3aTEIIEM.

[lokazarenbHasg u Jorapudmuueckas (pyHKIUU, UX CBOICTBA U TpapuKu.
Hcnonb3oBanue rpa@ukoB PyHKIUN sl pEIICHUS] YpaBHEHUIA.

Tpuronomerpuyeckass OKpPYKXHOCTb, OTNPEAECICHUE TPUTOHOMETPHYECKUX
(YHKIMIA YUCIIOBOT'O apTyMEHTA.

QOYHKIUOHATIBHBIE 3aBUCHUMOCTH B PEATbHBIX MPOLECCAX M  SBICHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEN.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

ITocemoBaTeIbHOCTH, CIOCOOBI 3amaHusd HOCJeaoBaTellbHOCTEH. Merton
MaTreMaTu4ecKon VHAYKIUH. MoHOoTOHHEIE U OIPaHUYECHHBIE
MOCJIE0BATENBHOCTH. VICTOpUST BOSHUKHOBEHUS MAaTEMarTHYE€CKOTO aHaln3a Kak
aHayM3a OECKOHEUHO MAaJIbIX.

Apudmerrueckas U reoMeTpuueckas nporpeccuu. beckoneuno yObiBarorias
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBArOIIEH Te€OMETpUIECKOM
nporpeccu. JINHENHBIN 1 SKCITIOHEHIHAIbHBIN pOCT. Hnciio €. Dopmylia CIOKHBIX
npoUeHTOB. Vcnonb30BaHWE MpPOrpECCHM UL PEIICHUS pealbHBIX 3aaad
MPUKIIAIHOTO XapakKTepa.



HenpepwiBubie (yHKIIMH W uX cBoiicTBa. Todku paspbiBa. ACHUMITOTHI
rpadukoB Qyukuuid. CpoiicTBa (PyHKIMH HENPEpHIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB ISl pelIeHUs] HepaBeHCTB. [IpumeHeHHe CBOWMCTB HENpEpbIBHBIX
byHKIMIA 17151 pereHus 3a1ad.

[lepBas u Bropas npomsBogHbie GyHKIKUU. OnpeneneHrue, reoMeTpUIECKuil 1
(du3nUeCcKuil CMBICI IPOU3BOJHON. YpaBHEHUE KacaTeIbHOU K TpapuKy QPyHKIUU.

[lpousBoanbie  anmemeHTapHbIX  (yHkimid.  [IpowsBogHas ~ CyMMBblI,
NPOU3BEICHHS, YACTHOTO U KOMIIO3UIMH (HYHKIUH.

MHoxkecTBa U JIOTHKA

MHo»xkecTBO, omepaluyd HajJ MHOMKECTBAMU W UX CBOWCTBA. Jlnarpammsbl
Ointepa—Benna. [IprMeHEHHE TEOPETMKO-MHOKECTBEHHOTO — ammapara i
ONMCAHUs pPEATbHBIX MPOLIECCOB U SBJICHWM, NPU PEIICHUU 3a7ad U3 APYrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTH4YeCKOro OOBEKTa, CJEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHMUS.

11 KJIACC

Yuciia 1 BbIYUCTICHUSA

Harypanenbie u nenbie yucna. [I[pumeHeHne Npu3HAKOB JEIMMOCTH IENBIX
qycel, HauooJplmi oo nemurens (ganee — HOJl) m HamMeHbliee oOlee
kparHoe (manee — HOK), ocTarkoB 1o moaymo, anropurMma EBkimma Jijist pemeHus
3a/1a4 B LIEJIbIX YUCJIAX.

KommuiekcHpie yucna. AnreOpanueckas W TpPUTOHOMETpUYecKas (PopMbl
3aliCu KOMIUIEKCHOTO 4Yucia. Apudmernyeckue omnepanud ¢ KOMIUIEKCHBIMU
yucjaamMu. M300pa’keHWEe KOMIUIEKCHBIX YKCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopuu N-oii cTeneHn 3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JUJISl peIeHUs. PU3NIECKUX U T€OMETPUYECKUX 3a/1a4.

YpaBHeHUs ¥ HEPAaBeHCTBA

CuctemMa W COBOKYIHOCTh YPaBHEHMI W HEPaBEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CJIEACTBUA. PaBHOCHUIIbHbIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  TOMOIIbIO
TPUTOHOMETPUUECKOM OKPYKHOCTH. PellieHne TpUroHoMeTpHUIeCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHUS TMOKAa3aTeIbHBIX U JIOTapUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAILHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PEIIEHUS CUCTEM W COBOKYIMHOCTEW pallOHAIbHBIX,
HUPPaAIMOHATILHBIX, TIOKA3aTeIbHBIX U JIOTAPU(PMUISCKUX YPaBHCHUM.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C [TapAMETPaAMH.



[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHUYeCKUX 3aa4 M 33134 U3 Pa3JIMYHbIX oOJlacTell HayKu M peallbHOMN
YKWU3HU, UHTEPIIPETALUS [TOJyYEHHBIX PE3YyJIbTaTOB.

DyHKIMH U rPpaPUKH

I'paduk kommosummu QyHKiui. ['eomerpuueckue oOpa3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPIAMHATHOMU IJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUHU, UX CBOICTBA U Ipa(UKH.

['padmueckue MeToAbl pelleHus ypaBHEHUH U HEpaBeHCTB. |paduueckue
METObl PELICHHMSI 337134 C ITapaMeTpamHu.

Hcnons3oBanue rpadukoB (GYHKUMNA A7 WUCCIEAOBAHUS TPOIECCOB U
3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NPU PEUICHHWU 3a/ad W3 APYruX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HU.

Ha4vana MmaTeMaTH4eCKOr0 aHAJIU3A

[IpumeHeHre MPOU3BOAHON K HMCCIENOBAHUIO (PYHKLIUKA Ha MOHOTOHHOCTb U
SKCTpeMyMbl.  HaxokneHne  HamOOJbLIIEr0 WM HAaMMEHBUIETO  3HAYEHUU
HENpPEepPbIBHON (PYHKIIMU HA OTPE3KE.

[IpyuMeHeHne TNPOU3BOMAHOM I HAXOXKICHHS HAWIYYINErO pEIICHUS B
NPUKIAAHBIX 337a4ax, [JIl ONPENEJCHUs CKOPOCTH M YCKOPEHHUs Ipollecca,
3aJIaHHOTO (POPMYJION WK rpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TmepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX pyHKIuMi. [IpaBuia HaX0kIeHUs IEPBOOOPa3HBIX.

HNurerpai. I'eomerpuueckuii CMBICII HHTErpaa. Beruucnenue
onpenenéHHoro uHTerpaia mno gopmyine Hprorona-Jlenouuna.

[IpumeHeHne MHTErpana g HAXOXJEHHUS IUIOLIAJeH IUIOCKUX (uryp u
00BEMOB reOMETPUYECKUX TEJL.

[lpumepsl pemenuid auddepeHMaTbHBIX ypaBHEHUH. MaremaTuueckoe
MOJICIMPOBAHUE pPEATBbHBIX IMPOLECCOB C MOMOIIbI0  AuGdepeHIInaIbHbIX
YPaBHEHHUM.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3 A»
(YIJIYBJIEHHBI YPOBEHb) HA VPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIIMU 00YYAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  4YJ€HAa  POCCHUICKOTO  OOIIECTBA,  MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3UUHBIX CTPYKTYp, SIBJICHUIA,
NpoIeAyp TpakKAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYTO€), yMEHHE
B3aUMOJICHCTBOBAaTh C COLMAIbHBIMM HWHCTUTYTaMH B COOTBETCTBUM C UX
GYHKIUSMHY U HA3HAYCHUEM;

2) IaTPMOTHYECKOI0 BOCIIMTAHMS:

C(hopMHUPOBAHHOCTh POCCUICKON I'PaKIaHCKOW HIEHTUYHOCTHU, YBAKECHHUS K
NPOIUIOMY M HacTOSIIEMY POCCHUHCKOW MareMaTHKH, IIEHHOCTHOE OTHOUICHHE K
JOCTHKEHUSIM POCCUMCKMX MAaTEMATUKOB U POCCUICKON MaTeMaTH4eCKOM LIKOJIbI,
UCIIOJIb30BAaHUE JTUX JIOCTMDKEHHMH B JAPYrUX HayKax, TEXHOJIOTHSX, cdepax
HYKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEGHHOCTEW POCCUHCKOTO Hapoza, COpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOr0 MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKEHMM HAyKdu U JeATENbHOCThIO YYEHOro, OCO3HAHME
JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMIMBOTO OYyAYyIIEro;

4) 3¢cTeTHYECKOT0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAS SCTETHUKY MaTeMaTH4eCKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PELICHUH, PacCyX ACHUM, BOCITPUUMYUBOCTD
K MaTeMaTUyeCKUM acTieKTaM Pa3JMuHbIX BUJIOB UCKYCCTBA;

5) pu3n4YeCKOro BOCIIUTAHMS:

Cc(hOpMUPOBAHHOCTh yYMEHUSA MPUMEHITh MaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3JJ0pOBOTO 1 O€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOILIEHHE K
CBOEMY 3JI0POBBIO (37I0pPOBOE TMHUTAHHWE, COATAHCHPOBAHHBIN PEXHUM 3aHATUA U
OTJIbIXa, peryisipHas ¢uzndyeckas akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHNE
NIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM J1€ATEIbHOCTHIO;

6) TPy10BOTO BOCIIMTAHUSA:

FOTOBHOCTh K TPYIAy, OCO3HAaHUE IEHHOCTU TPYAOJIOOHUs, HHTEpeC K
pazauuHbiM  chepaMm  TpodecCHOHATBHON — JAEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ TPUIOKEHUS MU, YMEHHME COBEpIIAaTh OCO3HAHHBINA BHIOOD
Oynymieli mpodeccMr W peann30BbIBaTh COOCTBEHHBIC IKWU3HEHHBIC TIUIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKOMy  OOpa3OBaHUIO |
caM0OOpa30BaHUI0 Ha TMPOTSHKCHUH BCEW JKM3HH, TOTOBHOCTh K aAKTUBHOMY
Y4acTHIO B PEHICHUH MPAKTUYECKUX 3a71a4 MAaTEMaTUYECKOM HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOI0 BOCIIMTAHUS:

C(hOpMHUPOBAHHOCTh  DKOJIOTMUECKOW KYJIbTYyphl, TOHHMAaHUE BIHSHUS
COLUATIbHO-?KOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON M COLUATBHOM
Cpelibl, 0CO3HAHUE TJI00ATBHOI0 XapaKTepa SKOJIOTHUECKUX MPoOIJieM, OpUEHTAIUS
HA TPUMEHCHHE MAaTeMaTHYECKUX 3HAHWHA U1 peIIeHUs 3amad B 0O0JacTH
OKpYXKarollel cpelibl, IJIAaHUPOBAHWE TIOCTYNKOB W OILEHKH HX BO3MOXKHBIX
MIOCJICACTBUM IS OKPYXKAIOILLEN CPepl;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

C(hopMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKW U  OOUIECTBEHHOW  TNPAKTHKH, TOHUMAaHHE
MaTeMaTH4YeCKOM HayKH Kak cdepbl 4YeIOBEYECKOW IeATeIbHOCTH, ITaroB €€
pa3BUTHUA W 3HAYUMOCTH ISl Pa3BUTHUS LMBWIM3AIMU, OBJAJICHUE S3BIKOM
MaTeMaTUKAd W MaTeMaTHYeCKOW KyJbTypOll KaK CpPEICTBOM IIO3HAHMS MHPA,
TOTOBHOCTh OCYIIECTBJISITh TPOEKTHYIO M HCCIICAOBATEIbCKYIO JIEITEIbHOCTD
WHJMBUIYAIbHO U B IPYIIIIE.

METAIIPE/IMETHBIE PE3YJ/IbTATBI

Ilo3naBaTebHBbIC YHMBEPCAJbHBbIC Y4eOHBIE IeCTBUA

ba3osble Jornyeckue 1eiCTBUA:

BBIABJIATh M XapaKTEPU30BATH CYIIECTBEHHBbIE NMPU3HAKKM MaTEMaTHYECKHUX
OOBEKTOB, TMOHATHI, OTHOLIEHUA MEXIy HNOHATHAMH, (GOPMYJIMPOBAThH
OTpeeNeHHsI IOHATUM, YCTAHABIIMBATh CYILIECTBEHHBIN MPU3HAK KilacCcUpUKaIUH,
OCHOBaHHUS 1151 0000ILIEHUS U CPAaBHEHUS!, KPUTEPUU IMPOBOIUMOTO aHAJIM3a;

BOCIIPUHUMATh,  (QOPMYIMpPOBaTH U  MNPEOOpPa30BbIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTpULATEIbHbIC, €IUHUYHbBIC, YACTHBIC U 00IIHE, YCIOBHBIE;

BBIABJISITH MATEMATUYECKUE 3AKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYHS
B (bakTax, JTaHHBIX, HAOJIOJECHUSX U YTBEPXKICHUAX, MpearaTb KpUTepUuu AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEW U NPOTUBOPEUY NN,

JIeTaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTWKH, JEIYKTUBHBIX H
VHIYKTUBHBIX YMO3AaK/IFOUEHUN, YMO3AKIOUEHUM 10 aHAJIOTUH;

ITPOBOJIMUTH CAMOCTOSITENILHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUI
(mpsiIMBbI€ U OT MPOTUBHOTO), BEICTPAUBATH APTYMEHTAIUIO, IPUBOAUTH MPUMEPHI U
KOHTPTIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BBIBO/IbI;

BBIOMpaTh CMOCOO pemeHuss y4eOHOW 3amadyu  (CpaBHHBaTh HECKOJBKO
BApUAHTOB  peIIeHUs, BpIOMpaTh Hawbojee TOAXOAAIMMH C  ydETOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPUEB).



Bba3oBble uccienoBaTe1bCKe AeiiCTBHA:

UCIIOJB30BaTh BOIMPOCHl KAaK HCCIEAOBATENbCKUA HHCTPYMEHT IIO3HAHMS,
dopmynmupoBaTh  BOMPOCHL,  (DUKCHPYIOUIME  NPOTUBOpEYHE,  MpoOsemy,
yCTaHAaBJIMBaTh MCKOMOE M JaHHOE, (OpMHUPOBATH TUNOTE3Y, apTyMEHTUPOBAThH
CBOIO TO3ULIMIO, MHEHHE;

IIPOBOAUTH CAMOCTOSITENIHO CIITAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIIEIOBAHHUE
[0 YCTaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO 0ObEKTa, SBJICHHS, POIIEeCcCa,
BBISIBIICHUIO 3aBUCUMOCTEN MEXIy OOBEKTaMHU, SIBICHUSAMHU, MPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMPOBaTh OOOOILIEHHSI M BBIBOJABI IO pe3yJbTaraM
OpOBEACHHOTO  HAOMIOJIEHUS,  UCCJIEAOBAHUS, OLEHHBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJOB 1 0000IIIEHUH;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IMPOLECCa, A TaKKE BbIABUIATh
NPEANOJIOAKEHHS O €r0 Pa3BUTUU B HOBBIX YCJIOBUSX.

Pabora ¢ unopmanmei:

BBISIBIIATh JA€PUUMUTHI MH(OPMALIMY, JAHHBIX, HEOOXOIUMBIX JJI1 OTBETA HA
BOIIPOC U JIJISl pELLEHUS 3a/1a4H;

BbIOMpaTh MHPOPMAIUIO U3 UCTOUHUKOB PA3JIMUHBIX TUIOB, aHATM3UPOBATh,
CUCTEMATU3UPOBAaTh W MHTEPIPETHPOBATh HH(OPMALMIO PA3JIMYHBIX BHUIOB H
dbopM npeacTaBICHU;

CTPYKTYpHpOBaTh HMH(OpMAINIO, NPEACTABIATh €€ B pa3jMyHbIX (opmax,
WUTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh Ha/1EKHOCTD uHbopMaluu 1o CaMOCTOATEIbHO
c(hopMyIHpPOBaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBepPCcAIbHbIE y4eOHbIe JelcTBUS

OO0weHue:

BOCTIPMHUMATh U (POPMYIIMPOBATH CYXKIEHUS B COOTBETCTBHHU C YCIOBHUSIMU U
HeNsIMU  OOIIEHUs], SCHO, TOYHO, T'PaMOTHO BBIp@KaTb CBOIO TOUKY 3pEHUS B
YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUs MO XOIYy peIICHHs 3a/1a4w,
KOMMEHTHUPOBATH MOJy4YECHHBIHN pe3yIbTarT;

B X0l OOCYXKAeHUs 3amaBaTh BOMPOCHI MO CYILECTBY 0OCYXKI1a€MOU TEMBI,
npoOJieMbl, pelaeMoil 3ajJauM, BBICKAa3blBATh WJEH, HALCIEHHbIE Ha TOUCK
pEeIleHNs, COTMOCTABISATh CBOU CYXKIACHHUS C CYKISHHSIMH JPYTrUX Y4YaCTHUKOB
nuanora, OOHapy>KMBaTh Pa3JIMuMe W CXOJICTBO TMO3ULIMH, B KOPPEKTHOU (opme
dbopMyIupoBaTh pa3HOIIACHsl, CBOM BO3PAKEHHUS;

NPECTABIATh PE3YIbTAThl PEIICHHs 33JjauM, IKCIIEPUMEHTA, HCCIIeIOBaHMUS,
NPOEKTa, CaMOCTOATEIHLHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
Npe3eHTali U OCOOCHHOCTEH ayTUTOPUH.

PeryasitTuBHbIE yHUBEPCAJIbHbIE y4eOHbIe 1eliC TBUS



Camoopranusanms:

COCTaBJISITh IUIaH, AITOPUTM PEIICHUs 33/1a4u, BEIOUpATh CIIOCOO PEIeHUs C
y4€TOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOYXKHOCTEN, apTyMEHTUPOBATh
U KOPPEKTUPOBATh BAPHAHTHI pEUICHUH C y4ETOM HOBOM MH(pOpMALIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTE/LIEKT:

BJIAJICTh  HABbIKAMU  IO3HABATEIbHOM  peQuiekcMM  Kak  OCO3HaHUs
COBEPILIAEMBIX JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, X PE3YJIbTAaTOB, BIIAJEThH
crocobamMu CaMONpPOBEPKH, CAaMOKOHTPOJII Mpollecca W pe3yibTara pPEILICHUS
MaTeMaTU4YeCKOM 3aJa4u;

NPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33/1a4H,
BHOCUTbh KOPPEKTHUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHbIX,
HalIEHHbIX OIMOOK, BBISIBIICHHBIX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSAM, OOBSICHITH PUUHUHBI
JOCTHKEHUSI UM HEIOCTUKEHUS pE3yJbTaTOB JAEATEIbHOCTH, HAXOUTh OIIMOKY,
J1aBaTh OLIEHKY NMPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

NOHUMAaTh M WCIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHAUBUIYAIbHOMN
paboThl TpU pEUIeHWH Y4YeOHbIX 3a7a4, MPUHMMATh LEJb COBMECTHOM
JESITEIbHOCTH, TUIAHUPOBATh OPTAHU3AIMI0 COBMECTHON pPabOThl, pacrpeensTh
BUJbI pabOT, JOTOBAapUBAThCS, OOCYXKIaTh TPOLIECC M pe3yiabTar padoThI,
0000111aTh MHEHHUS HECKOJILKHUX JIFOJICH;

y4acTBOBATh B IPYMNOBBbIX (hopMax paboThl (0OCYKIeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMBDY UM HHBIE), BBINOJHATH CBOKO 4YacTb pabdOTBl H
KOOpPJIMHUPOBATh CBOM JIEUCTBUSL C JAPYTMMH YJICHAMH KOMAaHJbl, OIICHUBATh
Ka4eCTBO CBOETO BKJIA/a B OOIIMH MPOJYKT MO KpUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJCUCTBUSL.

INPEAMETHBIE PE3YJIbTATbBI

K konmy oOydenus B 10 kjacce oOyYarolMiics TMOJYYUT CJICAYIOITHEC
MpeAMETHBIC PE3YJbTaThl MO OTIACIHHBIM TeMaM pabouyeil MporpaMMbl Y4eOHOTO
Kypca «Anrebpa U Hayana MaTeMaTuYeCKOTo aHaIU3a:

Yuciia ¥ BbIYUCTICHUSA:

CBOOOJTHO OMEPHUPOBATH TMOHATUAMH: PAIMOHAIBLHOE YHCJO, OECKOHEUHas
nepuoanydeckas aApoOb, TMPOICHTHI, HPPAIMOHAILHOE YHCJIO0, MHOXKECTBa
palMOHAIBHBIX Y JEUCTBUTEIBHBIX YUCEN, MOJYJIb JIEMCTBUTEIBHOTO YUCJIA;

MPUMEHATh APOOM W TPOIEHTHI JJI1 PEIICHUS TPUKIATHBIX 3a71ad W3
pa3JIMYHBIX OTPACJICV 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTh TPUOJIMKEHHBIC BEIYUCIICHHMS, TTPAaBUJIa OKPYTJIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BBIYMCIICHNN;



CcBOOOJIHO OMEPUPOBATH TMOHATUEM: CTENEHb C LENbIM TOKa3aTeseM,
UCII0JIb30BaTh MOAXOASAIIYI0 (OpMY 3aMUCH JEHCTBUTEIbHBIX YUCEN JIS1 PELCHHUs
IIPAKTUYECKUX 3a/1a4 U NPEIACTABJICHMS JaHHBIX;

CcBOOO/IHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypajbHOU
CTEIICHU;

CBOOOJTHO OTIEpUPOBATH MOHSITHEM: CTENEHD C PAlIMOHAIBHBIM [IOKA3aTEJIEM;

cBOOOJHO OMeEpUpOBaTh MOHATUSIMH: JIOTapupM 4YHUCNA, JECATUYHBIE H
HaTypaJibHbIE JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHATUAMM: CUHYC, KOCHHYC, TaHI'€HC, KOTAHI'EHC
YHUCJIOBOTO APTyMEHTA;

ONIEPUPOBATh TNMOHATUSAMM: APKCUHYC, aPKKOCUHYC M apKTaHI'E€HC YHCIJIOBOTO
apryMeEHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATh MOHATHSAMU: TOXKAECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUS -CIICACTBYS, PABHOCWIBHBIE HEPABEHCTBA;

OPUMEHATh PaA3JMYHbIE METOJAbl PEUICHUS palMOHAIbHBIX U APOOHO-
pAaLMOHATBHBIX YPAaBHEHMW, NPHUMEHSITh METOJ WHTEPBAIOB [JISl PEIICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUAMHU: MHOTOWIEH OT OAHOM MEpEeMEHHOM,
MHOTOWIEH C UEJIbIMU KO3(pPUIMEHTaMU, KOPHM MHOTOYJIEHA, TPUMEHSThH
JIEJICHHE MHOTOYJIEHA HA MHOTOYIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
JUISL pELLICHUS 3a7a4;

CBOOOJHO OMEpUpPOBaTh MOHATUAMH: CHCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, OINPENENMTEIb MaTpUlbl 2 X 2 U €ro TIeOMETPUYECKUH CMBICT,
UCIIOJIb30BAaTh CBOWCTBA ONPENENAUTENS 2 X 2 JJs BBIYUCICHUSA €r0 3Ha4CHUs,
IIPUMEHATh OIPENEIUTENM Ui PEUICHHUS] CUCTEMbl JIMHEWHBIX YpaBHEHUHU,
MO/JIEIMPOBATh PEAIbHBIE CUTYAUH C IMTOMOIIBI CUCTEMBI JIMHEWHBIX YPaBHEHUMH,
UCCJIE0OBAaTh IOCTPOCHHBIE MOJEIM C TMOMOIIBI0 MATPULl U OINpPENEIUTENEH,
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3yIIbTaT;

UCIIOJb30BaTh CBOMCTBA JIEUCTBHM C KOpHAMHM JJisi MpeoOpa3oBaHUs
BBIPKCHUM;

BBITIOJTHATH MTPEOOPa30BaHUS YUCIOBBIX BBIPAKEHUN, COJIEPIKAIMX CTEIEHH C
PalMOHATBHBIM MOKA3aTeNEM;

UCIIOJIb30BATh CBOMCTBa JorapudmoB TUISI npeoOpazoBaHus
JOTapUPMUIECKUX BBIPAKECHUH;

CBOOOJIHO OIEPUPOBATh MOHITHSIMH: HUPpAUOHAIBHBIC, TMOKa3aTelbHbIE U
Jorapu(pMuuecKre ypaBHEHHs], HAXOAUTh UX PELICHUS C MOMOIIBIO PAaBHOCUIIbHBIX
MEPEXOJI0B WM OCYLIECTBIISISI POBEPKY KOPHEN;



NPUMEHSTh OCHOBHBIE TPUTOHOMETpHUEeCKUe (HGOpMYIbl AT MpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKCHUH;

CBOOOJHO ONEpUPOBATH MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHMUE,
OpUMEHSATh HeoOxoAuMble  (GOpMyJbl i PELIeHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHHUIA;

MOJENIMPOBaTh pEAIbHbIE CHUTyallud Ha s3bIKe anreOpbl, COCTaBIATH
BBIpQKEHUS, YpPABHEHUS, HEPABEHCTBA [0 YCJOBUIO 3a7ayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEIU C UCTIONB30BAHMEM arapara aareopsl.

DOyHKUUM U rpapuku:

cBOOOIHO ONIEpUPOBATh MOHATHIMU: (DYHKIMA, CIIOCOOBI 3a1aHusl (DYyHKIINY,
B3aUMHO oOOpaTHble (PyHKUMHM, KOMMO3ulMs (GyHKIMK, rpaduk QyHKIMH,
BBITIOJIHATH AJIEMEHTAPHbIE PE0Opa3zoBaHus rpaPUKoOB PYHKIINM;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: 00JACTH ONPEAECICHUS U MHOKECTBO
3HaYeHH (PyHKIMU, HY M (QYHKIIMH, TIPOMEXYTKH 3HAKOTIOCTOSTHCTBA,;

CBOOOJIHO ONEpPUPOBATH TMOHIATUAMH: UYETHBIE W HEUETHbIE (YHKIUH,
nepuonuyeckue GyHKIUHU, IPOMEKYTKY MOHOTOHHOCTU (DYHKIIUH, MAKCUMYMBbI
MUHUMYMBI (YHKIIUM, HauOOJblllee W HaWMEHbIIee 3HaueHWe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO OTIEpUPOBATh TIOHATHSAMU: CTETICHHAs (PYHKIUS ¢ HATypaIbHBIM U
HEeNbIM TOKa3aresieM, rpapuk CTENeHHOW (YHKIMKA C HATYpaIbHBIM M LEJBIM
nokasareneM, rpaduk KOpHsS N-0il cTerneHu Kak (PyHKUUM OOpaTHOM CTENEHU C
HaTypaJlbHbIM NOKa3aTeJieM;

OTIEpUPOBATh TOHATUSMHU: JIMHEWHAs, KBAaJpaTU4HAs W JAPOOHO-IHUHEHHAs
(YHKLMH, BBITIOJTHATH 3JIEMEHTAPHOE HUCCIIEIOBAHNE U TIOCTPOCHUE UX TPaUKOB;

CBOOOJHO ONEPUPOBATH TMOHATHUSIMU: TMOKa3zarelbHas U Jorapupmuyeckas
GbyHKIMHM, UX CBOWCTBA M rpaduKH, WUCIOIB30BATh HUX TpaQUKU JJi pELICHHS
YpaBHEHU;

CBOOOJHO ONEPUPOBATH MOHSATUAMHU: TPUTOHOMETPHUYECKA OKPYKHOCTD,
OTpEIeNIeHHE TPUTOHOMETPUIECKUX (PYHKIMI YUCIIOBOTO apryMEHTa;

UCTMOJIb30BaTh Trpapuku  (QYHKIMN JJIs  HCCIAEAOBAaHUSA IPOIECCOB H
3aBUCUMOCTEH NPU PEIICHUH 3aJa4 U3 JPYTrux y4eOHbIX MPEIMETOB U pealbHOM
KHU3HU, BRIpaXKaTh (POpMyJiaMu 3aBUCIMOCTH MEX]Ty BEJTMUUHAMM,

Havana MmaTeMaTH4eCKOro aHAIM3A:

CBOOOJTHO OIEPUPOBATh MOHATHSAMU: apupMeTHUecKass U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO YOBIBAIOIIas reOMETpUIEeCcKasi porpeccusi, TMHEUHbBIN U
HKCTIOHEHIIUAILHBIN pOCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEIACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEUICHUS pEeATbHBIX 3a7ad MPUKIATHOTO
XapakTepa,



cBOOO/THO OTIEPUPOBATH MOHATUSMHU: TOCIIEIOBATENLHOCTD, CIIOCOOBI 3a/1aHUs
NOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCJIEA0BATEILHOCTH,
NOHUMAaTh OCHOBBI 33POXKJICHUS MATEMATUYECKOTO aHalM3a Kak aHaim3a
OECKOHEYHO MaJlbIX;

cBOOOJIHO OMEpUpPOBaTh MOHATUSIMHU: HEMpPEpbIBHbIC (DYHKIMH, TOYKU
paspsiBa rpadguka GyHKIMH, aCUMITOTHI rpauka QyHKINH;

cBOOOIHO OmEepUpOBaTh MOHATHUEM: (YHKILHMS, HEMpPEphIBHAS Ha OTpPE3KE,
NPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (DYHKUUH /JIs pEIICHHs 3a/1a4;

CBOOOJHO ONEPUPOBATH NOHATHUAMM: MEpBas U BTOpas MPOU3BOIHBIE
¢byHKIMY, KacarenbHas K rpaduky QyHKIHIY;

BBIYUCJISATh MPOU3BOJAHBIE CYMMbI, MPOU3BEAEHUS, YACTHOTO U KOMIIO3ULIUU
NBYX (DyHKIUH, 3HATh NPOU3BOIHBIE AJIEMEHTAPHBIX (PYHKIINN;

UCIIOJIb30BaTh F'€OMETPUYECKUA U (PU3MUECKUN CMBICT MPOU3BOIHOU IS
pelieHus 3aaa4.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBaTh  MOHATUAMHU: MHOXECTBO, OIEpallMd  Haj
MHOECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar 1l OMUCAHUs PeabHbIX
MPOLIECCOB U SIBJIICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4€OHbIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: OINPEICICHUE, TEOpEMa, ypaBHEHHE-
CJIEICTBHE, CBOWCTBO MaTeMaTUYeCKOTO O0OBEKTA, TOKA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHHUS U HEPABEHCTBA.

K koniy oOyuenus B 11 kiacce oOOydHarolMiiCs TMOJYYUT CJICAYIOITIE
NPEIMETHBIE PE3YJIbTAThl MO OTACIbHBIM T€MaM paboueld mporpaMmMbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTuYecKOro aHaIu3a:

Yucia 1 BbIYUCICHUA:

CBOOOJHO OMNEPUPOBaTh NOHATUSAMH: HATypalbHOE M II€JI0€ YHCIIO,
MHOECTBa HATypaJIbHBIX W LEIbIX YHUCEJ, WCIOJIb30BaTh MPU3HAKU JETUMOCTHU
uenbix ynuces, HOJl 1 HOK HarypanbHBIX YKCen IS pelIeHus 3aa4, IPUMEHATh
anroputm EBxinna;

CBOOOJTHO ONEPUPOBATH TIOHATHEM OCTaTKa [0 MOJYJIO, 3alKChIBATh
HaTypaJIbHbIE YKCJIA B PA3JIMYHBIX MO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMEPUPOBATh MOHATHIMU: KOMILIEKCHOE YHCIO M MHOKECTBO
KOMILJICKCHBIX YHCEN, MPEJCTaBIATh KOMIUICKCHBIE YHUCJa B alreOpandeckoil u
TPUTOHOMETPUUECKOU (popMe, BBIMOJIHATH apUPMETUYECKUE OTIEPALMU C HUMHU U
M300pakaTh Ha KOOPIUHATHOM TJIOCKOCTH.

YpaBHeHMsI 1 HCPABEHCTBA !



cBOOOIHO OMEPHUPOBATH MOHSATUAMU: HppALHOHANbHbIE, MOKa3aTeJbHbIE U
jgorapu(MuuecKre HEpaBEHCTBA, HAXOAUTh HUX PEHIeHHS C TOMOIIbIO
PaBHOCUJIbHBIX IIEPEXOI0B;

OCYHIECTBIISITh OTOOpP KOpPHEM TMpH PpEIIeHUH TPUTOHOMETPUIECKOTO
YpaBHEHUS;

CBOOOJHO ONEpHUPOBATh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTRO,
OpUMEHSATh  HeoOxoAuMmble  (GOpMyJbl i PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONIEPUPOBATH MOHATHUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHHI U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEILLICHUS
CHCTEMbI U COBOKYITHOCTEM PAlMOHAIBHBIX, UPPALMOHAIBHBIX, NIOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTb palMoHalbHBIE, VppalyOHAJIbHBIE, [I0OKa3aTelbHbIE,
gorapupMUUECKUe U  TPUTOHOMETPUUYECKHE YpPABHEHHUS U  HEPaBEHCTBA,
cozep Kalye MOIYJIU U ITapaMeTphl;

NPUMEHATH rpapUuECKUe METOABI ISl PEIICHUS] YPAaBHEHUI U HEPABEHCTB, a
TAKKe 33J1a4 C [apaMeTpaMu;

MOJIEIMPOBaTh peajbHble CUTyallMM Ha $3bIKE aireOpbl, COCTaBIAThH
BBIDQKECHUS, YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBl II0 YCJIOBHIO 3a1a4H,
UCCJIEIOBAaTh TMOCTPOEHHBIE MOJENM C HCIOJIb30BAHMEM ammapara aiareopsl,
VHTEPIIPETUPOBATH OJIyYEHHBIN PE3YIIbTaT.

DYHKIMH U IPpAPUKU:

CTPOUTH TIpa@UKu KOMMO3MIMU (PYHKIUH C TOMOLIBIO 3JIEMEHTapHOTO
UCCJIEIOBAHUS M CBOMCTB KOMITO3UIIMH IBYX (DYHKIIHIA;

CTPOUTh TEOMETpUYECKHE O00pa3bl ypaBHEHWH UM  HEPABEHCTB Ha
KOOPJAWHATHOU TJIOCKOCTH;

CBOOOJHO  ONEpUPOBATH MOHATHAMH: TpapUKd TPUTOHOMETPHUECKUX
yHKIwi;

OPUMEHATh (PYHKUMM [JI1 MOJIEJIMPOBAHUS M MCCICAOBAHUSA pPEaATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHAIM3A:

UCII0JIb30BaTh MPOU3BOAHYIO IS UCCIIeNOBaHUSl (YHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOJUTh HaWOOJIbIIIEE M HAUMEHbIIee 3HAaUCHHs (PYHKIIMN HEMPEPHIBHOM Ha
OTPE3KE;

MCIOJIb30BATh IPOU3BOJHYIO Il HAXOXKJICHWS HAWJIY4IlEro pEIICHUs B
IPUKIAAHBIX, B TOM YWCJIE COLUUAIbHO-DKOHOMHYECKMX, 3axadax, I
OTIpEIENICHUs] CKOPOCTH M YCKOpEHHs Tpollecca, 3aJaHHOro (GopMysionl win
rpapuKoM;



cBOOOJIHO  OMEpHpOBaTH MOHATUSAMH: [EPBOOOpa3Has, OMpeneIEHHbIN
UHTErpaj, HAXOJWThb NEPBOOOpA3HBIC SJIEMEHTAPHBIX (PYHKIUN W BBYHUCIATH
uHTerpai no ¢opmyne Herotona-Jleionua;

HAXOJIMUTh IJIOIAIN TVIOCKUX (UTYp U 00BEMBI TeN ¢ TOMOIIBIO UHTETpaa;

UMETh IMPEACTABICHUE O MAaTeMaTUYeCKOM MOJEIUPOBAHUM Ha NpUMEpE
cocTaiyieHUs AU (depeHIUaIbHBIX YPaBHEHU;

peliaTh NMPUKIAJAHBIE 331a4d, B TOM YHUCJIE COLMAIBbHO-3KOHOMUYECKOTO U
(bu3nYecKOro Xapakrepa, CpeICTBAMH MaTEMAaTHYECKOTO aHaJIM3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KNTACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3e/ioB U TeM (¢ poBbIe)
n/n NPOr PAMMBbI Bcero Konrpoatnete | Ipakrueckue o0pa3oBare/bHBIC
padoThI padoThl pecypebi
MHO0XeCTBO A€M CTBUTEIIHLHBIX YHCEII.
1 MHorousniensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCcTBA. CHUCTEMBI TMHEUHBIX
YpaBHEHU I
9 Oyuxuuu 1 rpaguku. CreneHHas QyHKIUs C 12 1
L[EJIBIM ITOKA3aTeIeM
3 Apu pMeTHUYECKU KOPEHBb N-0i CTETICHU. 15 1
HppannonanbHble ypaBHEHUS
4 IlokazarenpHas yHkuus. [lokazarenbHble 10 1
YpaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuroHomMeTpuyecKkrue BIpaXKEHUS U 99 1
YpaBHEHHUS
[TocnenoBaTenbHOCTH U MPOTPECCHU 10 1
HenpepriBublie GyHkuuu. [Iponssoanas 20 1
9 [ToBTOpEeHmMe, 0000IIICHE, CHCTEMATH3AIIHS 5 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KNTIACC

KoumnuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3eJioB U TeM (¢ posbie)
n/m MPOr paMMblI Bcero Konrpoaeneie | Ipaxruieckie oOpa3oBaTeJbHbIE
padoThI padoThI
pecypcesbl
1 HccnenoBanvie GyHKIUHA ¢ TOMOIIBIO 29 1
IIPOU3BOTHOM
2 [lepBooOpazHas u MHTErpal 12 1
3 I'paduku TpuroHOMeTpUYECKU X (DYHKIIHH. 14 1
TpuroHomeTprueckre HepaBeHCTBa
4 HppaunoHanbHble, OKa3aTeIbHbIE U 24 1
Jorapy pMuyecKre HepaBeHCTBA
5) KommnekcHsle yncia 10
6 HarypanbHbie u 11e1b1€ yncia 10
Cucrembl parMoHaTbHBIX, HPPAIlMOHATBHBIX
7 MOKa3aTeNbHBIX U JIOTAPH PMUUECKUX 12 1
YpaBHEHUM
8 3azauu ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 0000IeHIE, CHCTEMATH3AIUS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 136 10 0




HHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
KoumuecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIe
Tema ypoka Kontpoabnbie | Ilpakrudeckue
n/n Bceero U3y4eHUS o0pa3oBareJibHbIE
padoThI padoThI
pecypehl

1 MHO0XeCTBO, Ollepaliy HaJl MHOKECTBAMH 1
M UX CBOMCTBA 02.09.2024

2 narpaMMbl Diiiepa-Benna 1
fuarp P 02.09.2024
[IpuMeHeHe TEOPETUKO-MHOKECTBEHHOTO

3 1
anrmapara JJis peleHus 3a1a4 04.09.2024
Parnonansneie unciia. OOBIKHOBEHHBIC U

4 JIECATUYHBIC APOOH, IPOLICHTHI, 1

podI, TIp 04.09.2024

OeCKOHEYHBIE TIEPHOMICCKIE ApOoOH
PanmonasnpHbie yricia. OOBIKHOBEHHBIE U

5 eCATUYHBIC JPOOH, IIPOLICHTEI, 1
A APODIL, Hpon 09.09.2024
OeCKOHEUHBIE TIEPUOIUIECKIE ApodH
[Tpumenenue 1podeit U MPOILEHTOB IS

6 1
pelIeHUs TPUKITATHBIX 3a/1a9 09.09.2024
[Tpumenenue 1podeit U MPOILEHTOB IS

7 1
peleHus: NpUKIaAHbIX 3a/1a4 11.09.2024
JlelicTrBuTenbHBIE uncHa. PariuoHansHbie U

8 1
UppalOHAIBHBIE YKCTIa 11.09.2024

9 Apu gmeTrueckue oneparuu ¢ 1
JeACTBUTENBHBIMU YU CIIAMU 16.09.2024

10 Monynb 1eiCTBUTEIBHOIO YHUCIIA U €T0 1




CBOMCTBa

16.09.2024

11

[TpubnuxEHHBIE BEIYMCIICHUS, ITPaBUIIa
OKpYITICHUS, IPUKUJIKA U OLEHKA
pe3ynbpTaTa BBIYUCICHU N

18.09.2024

12

OcCHOBHBIE METO/IbI PEIICHHUS LIENbIX U
IpOOHO-paIMOHaIbHBIX YPABHEHUN U
HEpPaBEHCTB

18.09.2024

13

OCHOBHEIE MCTOJbI PCHICHUA L EJIBIX U
JIPOOHO-paIMOHATBLHBIX YPABHEHUH U
HEPABEHCTB

23.09.2024

14

OCHOBHBIE METO/IbI PEIICHHUS IIENIBIX U
IpOOHO-paIMOHATBHBIX YPAaBHEHU M U
HEpPaBEHCTB

23.09.2024

15

MHorousieHbl OT OJJHOM MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYJICH C
octatkoMm. Teopema besy

25.09.2024

16

MHOTO4ICHBI C HEeNbIMU KOd(DUITEHTaAMH.

Teopema Buera

25.09.2024

17

Pemenre cucrem MMHEHHBIX ypaBHEHU I

30.09.2024

18

Pemenne cucrem JIMHENHBIX ypaBHEHUU

30.09.2024

19

Martpuua cucTeMbl JTMHENHBIX YPABHEHUN.
OnpenenuTens MaTPULIbL 2X2, €r0
reOMETPUYECKUM CMBICII U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYECHUS

02.10.2024

20

OnpenenuTenb MaTpULIbl 2X2, €10

reOMETPUYECKUM CMBICII U CBOWCTBA,

02.10.2024




BBIYHCIICHUEC €0 3HAUYCHUA

21

[Ipumenenue onpenenuTens il peleHUs
CUCTEMBI JINHEWHBIX YPABHEHUM

07.10.2024

22

Pellenrie npukiagHbIX 3a1a4 ¢ MOMO IIbIO
CUCTEMBI JINHEWHBIX YpAaBHEHU N

07.10.2024

23

Pemienrie npukiaaHbix 3a7a4 ¢ TOMO LIBIO
CUCTEMBI JINHEWHBIX YpAaBHEHU N

09.10.2024

24

KonTponbHas padora: "PanronanbHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBbI
JIMHEWHBIX ypaBHEHU"

09.10.2024

25

OyHKIMS, CIOCOOBI 3a1aHuUsT PYHKIUH.
Bzanmuo oOpatHbie QYHKINH.
Komnosuims ¢pyHkumii

14.10.2024

26

I'paduk GyHkru. DneMeHTapHbIe
npeobpa3oBanus rpadukoB QyHKIUI

14.10.2024

27

OOnactb ONpCACIICHUSA U MHOXKCCTBO

3HaueHu# pyHkuu. Hymu Gyakium.
[IpoMe)yTKH 3HAK IOCTOSIHCTBA

16.10.2024

28

Uérnbie 1 HEUETHBIC (DYHKITUH.
[lepuoanueckue gynkunu. Ipomexyrku
MOHOTOHHOCTH (pyHKIIUH

16.10.2024

29

MakcuMyMbl © MUHUMYMBI (DYHKLIHH.
HaunGonbiiee 1 HauMeHblllee 3HaUeHU e

(bYHKIMY HAa TPOMEXKYTKE

21.10.2024

30

JluHeitHas, KBaipaTUIHAs U IPOOHO-
JTUHEHHas QyH KN

21.10.2024

31

DneMeHTapHOE UCCIIEI0BaHUE U
MOCTpOeHHE TPaPUKOB 3TUX PYH KM

23.10.2024




DJIeMEHTapHOE UCCIEOBaHNE U

32 MOCTpOeHHE TPaUKOB 3TUX PYH KM 23.10.2024
33 CreneHs ¢ 11es1bIM MTOKa3areneM. bunom

HeroTona 06.11.2024
34 CrermneHb ¢ 11ebIM TOKa3arenaeM. bunom

Hrprotona 06.11.2024

Crenennas QyHKUUs ¢ HATYpaIbHBIM U
35 ?;;I;;n; nokasarenem. E€ cBoiicTBa n 11.11.2024
36 KontponbHas padora: "CrenenHas

¢y kuus. E€ cBoiicTBa u rpaduk" 11.11.2024
37 Apu pMeTHUECKH KOpEHb HATYpaJIbHOM

CTENEHU U €r0 CBOMCTBA 13.11.2024
38 Apu pMeTHUECKU KOpEHb HATYpaJIbHOM

CTENIEHU U €r0 CBOMCTBA 13.11.2024
39 [IpeoOpa3zoBaHUs YHCIOBBIX BEIPAXKEHUH,

coJiepKalMX CTENEHH U KOPHH 18.11.2024
40 [IpeoOpa3zoBaHus YHCIOBBIX BEIPAXKEHUH,

COJIEpKAIMX CTCIICHU M KOPHU 18.11.2024
41 [IpeoOpa3zoBaHus YHCIOBBIX BEIPAXKEHUH,

coJiepKalMX CTENEHU ¥ KOPHH 20.11.2024

Uppanmonansubie ypaBHeHUs. OCHOBHBIE
42 METO/TBI peumeHI/m UPPAHOHATBHBIX 90.11.2024

ypaBHEHU I

Hppaunonansubie ypaBHeHHs. OCHOBHBIE
43 METO/IbI pﬁiIJ_ICHI/IH MPpaLMOHAIBHBIX 95 11.2024

ypaBHEHHUI
44 Uppanmonansubie ypaBHeHUs. OCHOBHBIE




METO/Ibl PELIEHU S UPPALIMOHAIIBHBIX
YpaBHEHUM

25.11.2024

PaBHOCHIBEHBIE Mepexoabl B pCICHU N

45 HppaIioOHAIBHBIX YPAaBHECHU I 27.11.2024
46 PaBHOCUIIbHBIE TTEPEXOBI B PEIICHUH

HUPPANMOHATBHBIX YPaBHECHU N 27.11.2024
47 PaBHOCUIIbHBIE TTEPEXOBI B PEIICHUH

MPpaLMOHAIBHBIX YpaBHEHU N 02.12.2024
48 PaBHOCHIIbHBIE TTEPEXO/BI B PEILICHUH

UppaLMOHAIbHBIX YPAaBHEHU I 02.12.2024

CaotictBa u rpadu K KOpHS N-0i CTETICHU
49 KakK (yHKIIMU 0OpaTHOM CTETIeHH C 04.12.2024

HaTYpaJIbHBIM ITOKa3aTeIeM

CaoiicTtBa u rpadu K KOpHS N-0¥ CTETICHU
50 KakK Uu 00paTHOMN CTENeHH C

H&TyizHHEELIM n(fKasaTeneM 04.12.2024

KonTponwsnas padota: "CBoiicTBa u rpaduk
ol igg;{;ez I:;'CTeneHH. UppatyonanbHbie 09.12.2024
59 CreneHs ¢ palliOHATBHBIM ITOKa3aTeIeM U

e€ cBolicTBa 09.12.2024
53 CreneHsp ¢ palMoOHaIBHBIM ITOKa3aTeIeM

e€ cBolicTBa 11.12.2024
54 CreneHsp ¢ palMoOHAIBHBIM ITOKa3aTeNIeM 1

e€ cBoiicTBa 11.12.2024
55 [Toka3arenpHas (yHKUHMS, €€ CBOICTBA U

rpaduk 16.12.2024
56 Hcnonb3oBanue rpaduka GyHKIUU Ui




pelIeHus] ypaBHEHU I

16.12.2024

Hcnionb3oBanue rpaduka GyHKIAN IS

57
pelIeHUs ypaBHEHUU 18.12.2024
IToka3arenbHble ypaBHeHU. OCHOBHBIE
58
METO/TbI peimeHI/Iﬂ IIOKA3aTebHBIX 18.12.2024
ypaBHEHUH
[Toka3zarensHbie ypaBHEeHUs. OCHOBHBIE
59
METO/IbI pe:meHm{ MTOKa3aTeTbHBIX 93.12.2024
ypaBHEHU I
[loxazarenvubie ypaBHeHUs. OCHOBHBIE
60 METOIBI pﬁiIJ_IeHI/IH [MOKA3aTEILHBIX 93.12.2024
ypaBHEHU I
61 KonTponbsHas padora: "TlokazarenbHas
¢bynkuus. [TokazaTenbHbie ypaBHEHHS" 25.12.2024
62 Jlorapudm uncna. CBolicTBa norapudma 9512 2024
J . i
63 orapudm uncna. CBoiicTa Jorapudma 13.01.2025
64 JI . i
orapu¢m uncna. CBoiicTa jgorapudma 13.01.2025
65 JlecATHYHbIE U HaTypallbHbIE JIOTApH (MBI 15.01.2025
66
JlecsITHYHBIE U HATYpaIbHBIE JIOTAPH (MBI 15.01.2025
67 [IpeoGpazoBaHue BhIpaKEHUIA,
COJIepIKAIMX JoTapu (PMbI 20.01.2025
68 [IpeoGpazoBaHue BhIpaKEHUIA,
COoZIeprKaIlX JIOTapH (pMbI 20.01.2025




[IpeobpazoBaHue BEIpaKEHUH,

69 coJiep Kalmx JoTrapu (Mbl 22.01.2025
20 Jlorapudmuueckas GpyHKuMs, €€ CBOMCTBA

1 rpaduk 22.01.2025
71 Jlorapudmuueckas QyHkuus, e€ cBoiicTBa

1 rpaduk 27.01.2025
79 Hcnonws3zoBanue rpaduka GyHKIUU A5

perieHuns ypaBHeHU ! 27.01.2025
73 Hcnonp3oBanue rpaduka GyHKIHH IS

pelieHus: ypaBHeHU ! 29.01.2025

Jlorapudmuueckue ypaBHenus. OCHOBHBIS
74 METO/IbI pezmeHmI Jorapu pMUYECKIX 99.01.2025

ypaBHEHHI

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE
75 24;;;)};1[:; EI?;IHJSHI/IH Jorapu pMUUECKUX 03.02.2025

Jlorapudmuueckue ypapHeHuss. OCHOBHBIC
76 1;4;;:})::; ieﬁmeHm{ Jorapu GMUYECKUX 03.02.2025
77 PaBHOCHIIBHBIE TTIEPEXO/bI B PEIICHUH

sorapu pMUYECKU X ypaBHEHU M 05.02.2025
78 PaBHOCHIIbHBIE TTIEPEXO/bI B PEIICHUH

Jorapy pMUYECKU X ypaBHEHU M 05.02.2025
79 KonTponbsHas padora: "Jlorapu pmuueckas

bynkuus. Jlorapu pmuueckue ypaBHeHuUs" 10.02.2025
80 CuHyc, KOCHHYC, TAHTEHC U KOTaHTEHC

YHCIIOBOTO apryMeHTa 10.02.2025
81 CuHyc, KOCUHYC, TAHTEHC U KOTaHTEeHC




YU CJIOBOTO apryMeHTa

12.02.2025

ApKCHHYC, apKKOCUHYC Y apKTaHT'€HC

82

YK CIIOBOIO apryMeHTa 12.02.2025
83 ApKCHHYC, apKKOCUHYC M apKTaHT'€HC

YHCIIOBOTO apryMeHTa 17.02.2025

Tpuronomerpuueckas OKpyKHOCTb,
84 onpeﬂenf:HHe TPUTOHOMETPUYECKIX 17.02.2025

(GyHKIMH YMCIIOBOTO apryMeHTa

Tpuronomerpuueckast OKp y>KHOCTb,
85 onpeﬂenvem/le TPUTOHOMETPHUECKUX 10.02.2025

(GyHKIUN 9YMCIOBOTO apryMeHTa
86 OCHOBHBIC TPUTOHOMETPHYECKUE (OPM YITbI 10.02.2025
87 OcHOBHBIE TPUTOHOMETPHYECKUE (HOPM YITbI 96.02.2025
88 OCHOBHBIE TPUTOHOMETPHUECKHUE (HOPM YIIBI 26.02.2025
89 OCHOBHBIE TPUTOHOMETPHUECKHE (HOPM YIIBI 03.03.2025
90 [IpeoOpazoBaHme TPUTOHOMETPUYECKIX

BBIpa)KCHHI 03.03.2025
01 [IpeoOpazoBaHme TPUTOHOMETPUYECKIX

BBIPKCHHI 05.03.2025
92 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX

BBIpaKEHUI 05.03.2025
93 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX

BBIPa)KEH UM 12.03.2025
94 Pemenne TpuroHoOMeTpUYECKN X YpaBHEHU I




12.03.2025

95 P i
CIICHNE TPUTOHOMETPUYECKH X YPAaBHEHU I 17.03.2025
96 Pemenue TpUroHOMETpUYECKU X YpaBHECHU I 17.03.2025
97 P i
CIICHHE TPUTOHOMETPUYCCKU X YPABHECHU I 10.03.2025
98 P i
CIICHHE TPUTOHOMETPUYCCKH X YPABHEHU I 10.03.2025
99 Pemenre TpUroHOMETpUYECKU X ypaBHEHH 31.03.2025
100 Pemenue TpuroHoMeTpruYECKU X ypaBHEHU I
31.03.2025
KontponpHas padora:
101 "T
PUTOHOMETPHYECKHUE Bmpamemf;l " 02.04.2025
TPUTOHOMETPHUYECKUE YPABHEHUS
[TocnenoBaTeIbHOCTH, CIIOCOOBI 3aAaHuUs
102 . M
nocneHOBaTenLIiOCTeH eTon 02.04.2025
MaTEeMaTHYeCKOH WHIYKIIHH
MOHOTOHHBIE U OTPaHUYCHHBIE
103 . N
MocIeIoBaTeIbHOCTH. VicTopus aHamm3a 07.04.2025
OECKOHEYHO MaJIbIX
104 A
puMeTHYecKas MpOrpeccHs 07.04.2025
105 r
eoMeTpuyecKas POrpecCHsl 09.04.2025
106 BbeckoneuHo yObIBaroI@ast reOMeTprIecKas
nporpeccus 09.04.2025




Cymma GeckOHEYHO yOBIBarOIIeH

107 reoMeTPUYECKOM Mporpeccuu 14.04.2025
108 JIMHEWHBIN U KCTIOH CHLIMAJIbHBINA POCT.

Uucino e. Dopmyra CII0KHBIX TPOIEHTOB 14.04.2025
109 JIMHEWHBIN U SKCTIOHCHIIMAJIbHBINA POCT.

Yucno e. Dopmyria CIIOKHBIX IIPOICHTOB 16.04.2025

Hcnonp3oBaHue MPOTpeccHu AJsl pelieHus
110

peaNbHBIX 3314 MPHUKIATHOTO XapaKTepa 16.04.2025

KonTponwsHas padoTa:
111

"IlocnenoBaTeIbHOCTH U IpOrpeccun’” 21.04.2025
112 HenpepbiBHbIE (hyH KIIMU ¥ MX CBOMCTBA 91.04.2025
113 Touxka pa3psiBa. ACUMITTOTHI TpaQu KOB

ynxumi 23.04.2025
114 CaoiictBa (hyHKIIMI HEMPEPHIBHBIX HA

OTpe3Ke 23.04.2025
115 CaoiictBa (DyHKIIMI HEMPEPHIBHBIX HA

OTpe3Ke 28.04.2025
116 Metox MHTEpPBAJIOB VISl pEICHUS

HEpPaBCHCTB 28.04.2025
117 Metos MHTEpPBAJIOB VIS peIIeHUs

HEpPaBEHCTB 30.04.2025
118 Metos MHTEpBAJIOB VIS peIlIeHUs

HEPaBEHCTB 30.04.2025
119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX

GYHKIUN IS pelieHns 32,124 05.05.2025
120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX

GYHKIUN IS pelieHus 32124 05.05.2025




121

IlepBast u BTOpast mpou3BOAHbIE (DyH KIIUU

07.05.2025

122

Onpenenenue, reOMETPUYECKUN CMBICI
npousBoaHON. OnpeneneHue, Gpu3nuecKuia
CMBICJI TIPOU3BOAHON

07.05.2025

123

YpaBHEHUE KacaTeIbHOU K rpadu Ky
byHKIIMU. YpaBHEHHE KacaTeIIbHOW K

rpaduKy QyHKIUH

12.05.2025

124

[Tpou3BoHBIE HIEMEHTAPHBIX (QYH KLU .
[Tpou3BoiHbIE IeMEHTAPHBIX (QYH KUK

12.05.2025

125

[TpousBoHasi CyMMBI, IPOU3BEACHUS,
YAaCTHOTO ¥ KOMITO3UIIMH (DyH KIIHiA.
[Tpon3BoaHas CyMMBI, TPON3BEICHNS,
YaCTHOTO M KOMITO3ULIMH (PYH KLU

14.05.2025

126

[Ipon3BoHAs CyMMBI, TPOU3BEICHUS,
YaCTHOTO M KOMITO3UIIMH (PyH KIIUH

14.05.2025

127

KonTponwsnas padota: "IIponspoanas"

19.05.2025

128

[ToBTOpeHue, 0000IeHIE, CHCTEMATH3AIUS
3HaHui: "YpasHenud". [loBTopenue,
0000IIIeHNE, CUCTEMATH3AI S 3HAHMIA :

"CDYHKIH/II/I"

19.05.2025

129

HroroBast koHTpoibpHAs pabota, MTtoroBas
KOHTPOJIbHAS paboTa

21.05.2025

130

[ToBTOpEeHune, 0000IICHNE, CHCTEMATH3AIIHS
3HAHUU

21.05.2025

OBLIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136

10




11 KNTIACC

Ne i/

Tema ypoka

KoanuecTrBo yacoB

KonTpoJbHabie

Bcero
patdoThI

IMpakTuyeckune
padoThbI

Jara
U3y4deHUust

DJIeKTPOHHBbIE
¢ poBeIe
oOpa3zoBaTreJibHbIE

pecypesbl

[IpuMeHeHne npou3BOAHON K
UCCIe0BaHUIO (PYyHKIUN Ha
MOHOTOHHOCTb U OKCTPEMYMBI

02.09.2024

[pumMeHeHMe MPOU3BOIHOMN K
HccieoBaHnio QYHKIIUNA Ha
MOHOTOHHOCTH U 3KCTpeMYMLI

02.09.2024

[IpumeHeHnune nporn3BOAHON K
UCCIIe0OBaHUIO (DYyHKIIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

04.09.2024

[IpuMeHeHne TPOU3BOAHON K
UCCIIeIOBaHUIO (DyHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

04.09.2024

[IpumeHeHnune npou3BOAHON K
HccleIoBaHnui0 (DYHKIUN Ha
MOHOTOHHOCTB U SKCTPEMYMBbI

09.09.2024

[IpuMeHeHne TpOU3BOAHON K
UCCIIe0BaHUIO (PYyHKIUN Ha
MOHOTOHHOCTb U KCTPEMYMBI

09.09.2024

Haxoxnenue HauOOJIBILETO U

HanMCHBIICTO 3HAYCHU S HCHpCpBIBHOﬁ

(GYHKIUU Ha OTpE3Ke

11.09.2024

Haxoxneane HanOoOIbIIETO U




HaWMEHBILET0 3HAYEHU S HENPEPHIBHOM
(GYHKIUU Ha OTpe3Ke

11.09.2024

Haxoxnenue HanbospIero u
HaMMEHBILIETO 3HAYEHU s HETTPEPBHIBHON
(GYHKIIUY Ha OTpE3Ke

16.09.2024

10

Haxoxneane HanOoOIbIIETO U
HAMMEHBLIET0 3HAYECHU s HEIPEPhIBHON
(GYHKIMU Ha OTpE3Ke

16.09.2024

11

HaxoxneHue HauOonpIIETO U
HAUMCHBIIIETO 3HAYCHUSI HEPEPBIBHOU

(hyH KM Ha OTPE3KE

18.09.2024

12

Haxoxxnenne HanOopIIeTo u
HAMMEHBIIETO 3HaYCHHS HEMPEphIBHOM
(YHKIUU HA OTpE3Ke

18.09.2024

13

[IpumeHeHune nporn3BOAHON IS
HaXO0XJACHUS HAWIYYILETO PEeIICHUS B
NPUKIATHBIX 33a49aX

23.09.2024

14

[IpumeHeHune npon3BOAHOMN IS
HAaX0/ICHUS1 HaWJIy4yIlIeTO peIeHUs B
MPUKIAAHBIX 3aa4aX

23.09.2024

15

[IpumeHeHune nporn3BOAHOMN ISt
OTIpE/ICICHUSI CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOT0 (OpMyI0H MK
rpauxkomM

25.09.2024

16

[IpumeHeHnue npon3BOAHON IS
ONpeeseHUs] CKOPOCTU U YCKOPEHHUS
npoiecca, 3a1aHHOr0 GOpM Y0 HITH
rpaukomM

25.09.2024




17 Kommnozunus ¢pyHkiui 30.09.2024
18 Komnosumms ¢pyHkumii 30.09.2024
19 Kowmmosumms ¢pyHKIui 02.10.2024
20 I'eomerpuueckue 0Opas3bl ypaBHEHHH Ha

KOOPJMHATHOM TIIIOCKOCTH 02.10.2024
21 I'eomeTpuueckue oOpasbl ypaBHEHHI Ha

KOOPAMHATHOMN MJIOCKOCTH 07.10.2024
99 KonTponwsnas pabora: "MccnenoBanue

(GYHKIUN ¢ TOMOIIBIO TPOU3BOAHOMN " 07.10.2024
23 [lepBooOpa3Hasi, OCHOBHOE CBOMCTBO

MepBOOOPA3HBIX 09.10.2024
24 [lepBooOpazHbIe 3NIeMeHTapHBIX (PYHKIIHIA.

[IpaBuna HaxOXKIEHUS TEPBOOOPA3HBIX 09.10.2024
o5 IlepBooOpazHbie AMeMEHTAPHBIX (PYHKIUMN.

[IpaBuia HaxOXIEHUS IEPBOOOPA3HBIX 14.10.2024
2% Nurerpan. ['eomerpuyueckuii CMbICI

WHTETpaa 14.10.2024
97 Brruucnenue onpenenéHHOro HHTErpaia

no ¢popmyne Hetorona-JleiOnuma 16.10.2024
28 Brruncnenue onpenenéHHoOro HHTerpana

o opmyne HeroTona-JleitOnua 16.10.2024
29 [Ipumenenne UHTErpaia Ak HaXoKACHHUS

IJIOLRAACH TIOCKU X QUTyp 21.10.2024
30 [Ipumenenne HHTErpaIa A1l HaX0KACHUS

00BEMOB T€OMETPUYECKUX TEI 21.10.2024




[pumeps! pemennii audhepeHnamTbHbBIX

31 YpaBHEHU 23.10.2024
32 [Ipumeps! pemennit nudhepeHnamTbHbIX
YpaBHEHU 23.10.2024
Maremarnueckoe MOAETUpOBaHUE
33 PEATBHBIX TIPOIECCOB C ITOMOIIIBIO 06.11.2024
i depeHInaNbHbIX YpaBHEHU N
34 KonTponwsnas padota: "TlepBoobpasnas u
nHrerpan” 06.11.2024
35 Tpuronomerpudeckue QyHKINU, UX
CBOICTBa U rpaduku 11.11.2024
36 Tpuronomerpuueckue GyHKIUU, UX
CBOICTBa U rpaduxu 11.11.2024
37 Tpuronomerpuueckue QyHKIUU, UX
CBOMCTBa U rpaduxu 13.11.2024
38 Tpuronomerpuueckue QyHKIUU, UX
CBOMWCTBA U rpaduku 13.11.2024
39 Tpuronomerpudeckue GyHKIHH, UX
CBOMCTBA U TpauKu 18.11.2024
OT60p KOpHEH TPUTOHOMETPUUYECKUX
40 aBHEHUH C ITOMOIIBIO
ﬁMFOHOMeTpHHGCKoﬁ OKPY)KHOCTH 18.11.2024
OT60p KOpHEHN TPUTOHOMETPUUECKUX
41 YPaBHEHUH C OMOIIIBIO 20.11.2024
TPUTOHOMETPHYECKON OKPYKHOCTHU
OT60p KOpHEH TPUTOHOMETPHUUECKUX
42 YpaBHEHUM C MOMOIIBIO 90.11.2024

TPUTOHOMETPUYECKON OKPY’)KHOCTH




OT60p KOpHEH TPUTOHOMETPHUUECKHIX

43 ABHEHHH C MOMOIIIBIO

gl/IFOHOMeTpI/ILIeCKL:;I OKP Y’KHOCTH 25.11.2024
44 PerieHre TpUrOHOMETPUYECKU X

HEpPaBEHCTB 25.11.2024
45 Pemenne TpUrOHOMETPHUYECKU X

HEpPaBEHCTB 27.11.2024
46 Pemenne TpuroHoMeTpUIECKH X

HEpPaBEHCTB 27.11.2024
47 Pemmenne TpuroHOMeTpUYECKU X

HEpPaBEHCTB 02.12.2024

KonTponbnas pabota: "I'paduku
48 TPUTOHOMETPUUYECKUX ui.

TI;)I/IFOHOMCTI;)I/I‘ICCKI/IC (IEZEZEGHCTBa" 02.12.2024
49 OCHOBHBIE METO/IbI PEIICHHUS

MOKa3aTeIbHbIX HEPABEHCTB 04.12.2024
50 OCHOBHBIE METO/IbI PEIICHHUSI

MOKa3aTeIbHbIX HEPABEHCTB 04.12.2024
51 OCHOBHBIE METO/IBI PEIICHHUSI

MOKa3aTeIbHbIX HEPABEHCTB 09.12.2024
59 OCHOBHBIE METO/IBI PEIICHHUSI

MOKa3aTeIbHbI X HEPABEHCTB 09.12.2024
53 OCHOBHBIE METO/IBI PEIICHHUSI

Jorapu GMUYECKH X HEPABEHCTB 11.12.2024
54 OCHOBHBIE METO/IBI PEIICHHUS

jorapy GMUYECKU X HEPaBEHCTB 11.12.2024
55 OCHOBHBIE METO/IBI PELICHHS

jorapy GMUYECKU X HEPaBEHCTB 16.12.2024




OcHOBHEIE MCTO/Ibl pCHICHUA

56 Jorapu MUYECKU X HEPABEHCTB 16.12.2024
57 OCHOBHBIE METO/IbI PEIICHHUS

HppaIiOHAILHBIX HEPABEHCTB 18.12.2024
58 OCHOBHBIE METO/IBI PELICHUS

HMPpPAMOHATBHBIX HEPABEHCTB 18.12.2024
59 OCHOBHBIE METO/IBI PELICHUS

HppalOHAIbHBIX HEPABEHCTB 23.12.2024
60 OCHOBHBIE METO/IBI PELICHUS

UppalMOHAJIbHbIX HEPABEHCTB 23.12.2024
61 I'paduueckue MmeTo bl peLIeHUS

UppalMOHAJIbHBIX YPaBHEHU I 25.12.2024
62 I'paduueckue MeToapl peLIeHUs

HppallOHAIbHBIX YpaBHEHU I 25.12.2024
63 I'padmueckue MeTobI peteHus

IOKa3aTeJIbHbIX YPAaBHEHU I 13.01.2025
64 I'paduueckue MeToIbl petIeHus

MOKa3aTeIbHbIX HEPABEHCTB 13.01.2025
65 I'paduueckue MeTobl petieHus

Jorapu GMUYECKU X YpaBHEHU I 15.01.2025
66 I'pacmueckue MeTobl peteHus

Jorapu MUYECKH X HEPABEHCTB 15.01.2025
67 I'pacuueckue MeTobl peteHus

Jorapu MUYECKI X HEPABEHCTB 20.01.2025

I'paduueckne MEeTOABI peIeHuS
68 HOKaSaTeJ'I‘I’)HI:IX 1 Jorapu GMUYECKIX 90.01.2025

ypaBHEHHU I
69 I'padudeckre MeTOIBI peIICHUS




MOKa3aTeNbHBIX U JOTapu PMUYIECKUX
ypaBHEHU U

22.01.2025

70

I'pacuueckue MeTobl petieHus
IIOKa3aTeJIbHBIX U JIOTapyu (pMUUYECKUX
HEPaBEHCTB

22.01.2025

71

I'paduueckue MmeTob! pelieHUs
MOKa3aTeIbHbIX U JIOTApU ((MUIECKUX
HEpPABEHCTB

27.01.2025

72

KonTponbhas pabota: "HppanmonanbHble,
IOKa3aTeJbHbIE U JIOTapy (MUUECKUE
HepaBeHCTBA"

27.01.2025

73

Kowmmnekcusie uncna. Anredpandeckas u
TpUTOHOMETpHUYecKast (JOpMbI 3aIHCh
KOMILIEKCHOTO 4HClia

29.01.2025

74

KommnnekcHsie uncna. Anredpanyeckas v
TpPUTOHOMETpHUUECKast (OpMBI 3aTTUCH
KOMILJIEKCHOTO YHCIIa

29.01.2025

75

Apu pmeTnueckre ornepamnmu ¢
KOMILICKCHBIMU M CITaMH

03.02.2025

76

Apu pmeTnueckue onepamnmm ¢
KOMITJIEKCHBIMH YK CIIaMU

03.02.2025

77

N3o0pakeHre KOMITJIEKCHBIX YK CElT Ha
KOOPJAMHATHOM TJIOCKOCTH

05.02.2025

78

N3o0paxkeHre KOMITJIEKCHBIX YK CElT Ha
KOOPJMHATHOM TJIOCKOCTH

05.02.2025

79

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMILIEKCHOTO 4HClia

10.02.2025

80

®opmyna Myaspa. Kopau n-oii crenenu




13 KOMIIJICKCHOI'O 4ucCia

10.02.2025

HpI/IMeHeHI/Ie KOMITJICKCHBIX YU CCJI AT

81 peeHus pU3MYEeCKuX U reOMETPUUECKUX 12.02.2025

3aja4
82 KonTponpsHas padota: "KoMmriekcHbIe

grcna" 12.02.2025
83 Harypanbnbie u nensle unucia 17.02.2025
84 Harypanbnbie u nensle uncia 17.02.2025
85 [IpuMeHeHME TPU3HAKOB JCITUMOCTH

LIEJIBIX YU CET 19.02.2025
86 [NpumeHeHNE TPU3HAKOB JCITUMOCTH

LENBIX YUCET 19.02.2025
87 [MpumeHeHMEe MTPU3HAKOB JCITUMOCTH

nensix yucen: HOJl u HOK 26.02.2025
88 [IpumeHeHne MPU3HAKOB JETUMOCTH

neneix yucen: HOJl u HOK 26.02.2025
89 [IpumeHeHne MPU3HAKOB JETUMOCTH

IEJBIX YHCEIT: OCTATKU MO0 MOIYIIO 03.03.2025
90 [IpumeHeHne TPU3HAKOB JETUMOCTH

HEJBIX YHCEIT: OCTATKU MO0 MOIYITIO 03.03.2025

[IpumeHenne MPU3HAKOB JETUMOCTH
91 TIEJIBIX YK CEIT: AITOpUTM EBKIMIA 1715t 05.03.2025

pelIeHus 337124 B [EIbIX YHCIIaX
92 KonTponsnas padota: "Teopus nenbix

gucen" 05.03.2025
93 Cucrema U COBOKYITHOCTh YpaBHEHUH.




PaBHOCHIBHBIE CUCTEMEBI U CHCTEMBI-
CICACTBUA

12.03.2025

94

Cucrema 1 COBOKYITHOCTb YpPaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIEACTBUS

12.03.2025

95

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYINHOCTEH pallHOHAJIBHBIX
YpaBHEHUHU

17.03.2025

96

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH MppalroHaIbHbIX
yYpaBHEHU U

17.03.2025

97

OCHOBHBIE METO/bI PEIICHUS CUCTEM U
COBOKYIHOCTEH MOKa3aTeIbHBIX
YpaBHECHU U

19.03.2025

98

OcCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEW MOKA3aTeIbHbIX
YPaBHEHUU

19.03.2025

99

OCHOBHBIE MCTO/IbI PCHICHUS CUCTCM U
COBOKYITHOCTEH JIorapu pMHUYECKUX
YpaBHECHU U

31.03.2025

100

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIOTap MHUUECKUX
YpaBHECHU U

31.03.2025

101

[IpumeHeHMne cUCTEM K pEIIEHUI0
MaTEMaTUYECKU X 33]a4 U 3a/1a4 U3
pa3IUYHbBIX 00JaCTel HAYKu U PeabHOM
KU3HU, HHTEPIIPETAIMsI TOTy4EHHbIX
pE3yInbTaTOB

02.04.2025




102

[IpuMmeHeHne CUCTEM K PEILIEHHUI0
MaTeMaTHUYeCKU X 3a/1a4 U 3a]a4 13
pa3nuyuHbIX o0acTel HayKu U pealbHON
JKU3HU, HHTCpHIPETAIUA TOJTYIYCHHBIX
pe3yNnbTaToB

02.04.2025

103

[IpuMeHeHne HepaBEHCTB K PEIICHUIO
MaTeMaTUUYECKH X 3a]a4 U 3a/1a4 U3
pa3TUUYHBIX 00JIaCTEH HAyKH U PEATbHOU
JKU3HU, HHTCpHIPETAIUA TOJTYIYCHHBIX
pe3yibTaToB

07.04.2025

104

KonTponwsnas padota: "Cucremsl
palMoOHANBHBIX, HPPAIMOHATBHBIX
MOKA3aTEIbHBIX U JIOTAPH (PMHUIECKUX
ypaBHEHHUI"

07.04.2025

105

PanuonanbsHbie YpaBHCHHUA C ITapaMCTpaMn

09.04.2025

106

PannonanbsHbie HEpaBEHCTBA €
rapaMeTpamMmu

09.04.2025

107

PaHI/IOHaJ'IBHBIe CHUCTEMBI C ITapaMETpaMu

14.04.2025

108

HppanuonanbHble ypaBHEHUA,
HEPABEHCTBA C IapaMeTpaMu

14.04.2025

109

HppaunonanbHble CUCTEMBI C
napameTpamu

16.04.2025

110

Iloka3zaTenbHble ypaBHEHNUsI, HEPABEHCTBA
C rapameTpaMu

16.04.2025

111

[loka3zaTenbHble CUCTEMBI C TapaMeTpaMu

21.04.2025




112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C ITapaMeTpaMu

21.04.2025

113

Jlorapugmuueckue CUCTEMBI €
napameTpamu

23.04.2025

114

TpuroHomeTpuyuecKre ypaBHEHUS C
napaMeTpamu

23.04.2025

115

Tpuronomerpuueckue HepaBeHCTBA C
rapameTpamMu

28.04.2025

116

TpuroHomerpuieckue CUCTEMBI C
napaMmeTrpamu

28.04.2025

117

[TocTpoenue u uccnegoBaHue
MaTE€MaTUYECKU X MOJIENIEN PeaIbHbIX
CUTYal[Mi C TIOMOLIBIO YPAaBHEHUM C
napaMeTpamu

30.04.2025

118

IlocTpoenue u uccnenoBanue
MaTeMaTUYECKU X MOJIENIEN PEAIbHBIX
CUTYyallMH C IOMOIIBIO CUCTEM YPaBHEHUMU

C rmapameTpaMu

30.04.2025

119

[locTpoenue u uccnenoBanue
MaTEMaTUYECKU X MOZEIIEN peabHbIX
CUTYaIlUi C TOMOIIBIO CUCTEM YpaBHEHU I
C mapamMeTpamu

05.05.2025

120

KontponbsHnas pabora: "3agauu ¢
napamerpamu”

05.05.2025

121

[ToBTOpenue, 06001IICHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"

07.05.2025

122

[ToBTOpenue, 0000IICHME,

cucTeMaTu3anus 3HaHuil: "YpaBHeHus"

07.05.2025




[NoBTOpenue, 0600ImEeHHE,
cucTeMaTu3alus 3HaHui: "YpaBHEHUS.
Cucrembl ypaBHEeHU"

[ToBTOpenue, 0000IICHNE,

123 cucremarusanus 3Hanuii: "HepaBencrea" 1 12.05.2025
124 [NoBTOpenue, 00o0IECHNE, )
cucremarusanus 3Hanuii: "HepaBencrea" 12.05.2025
[NoBTOpenue, 0600ImEeHKE,
125 C{ICTeMaTI/ISaLII/IiI 3Hanuii: "[IpousBonnas u 2 14.05.2025
e€ MpUMeHeHne
[ToBTOpenue, 0600IICHME,
cucreMaru3anus 3HaHuil: "[IponsBoaHas u
126 e€ npumenenue". IloBTopenue, ) 2 14.05.2025
00001eHNEe, CHCTEMATH3AIIM S 3HAHMIA
"MuTerpan u ero npuMeHeHue"
[ToBTOpenue, 0600IEeHKE,
127 . 2
cucTeMaru3anus 3HaHui: "O yHkiun " 19.05.2025
128 [ToBTOpenue, 0600IICHNE, 1
cucreMaru3anus 3HaHuil: "® ynxuun " 19.05.2025
129 4 1 1
TOTOBasi KOHTPOJIbHAs paboTa 21.05.2025
HroroBast koHTpospHas paboTa
130 [ToBTOpeHwUe, 0606meHIEe, 2 1 91.05.2025
cucTeMaTu3aIys 3HaHUi
OBHIEE KOJIMYECTBO YACOB IIO
- 136 10

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O NIPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

» Maremaruka. AnreOpa v Hadajga MaTeMaTHIeCKOTO aHAIN3a; yriyOJeHHOES
obyuenue, 10 knacc/ Mepsmak A.I'., Homuposckuii [[.A., TlonsikoB B.M.; nox
penaknueii [lomoneckoro B.E., O611ecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO
N3narensckuit nentp « BEHTAHA-T'PA®y»; AkiiioHepHOE 00IIECTBO
«M3narensctBO «IIpocBemnieHne

» Maremaruka. Anre0pa v Hayajga MaTeMaTHYeCKOTO aHAINU3a; YTIyOJIeHHOE
obyuenue, 11 kmacc/ Mep3mik A.I'., Homupockuii 1. A., [ToxsikoB B.M.; mox
penaxuueii [Togonsckoro B.E., O011ecTBO ¢ OTpaHUUEHHOM OTBETCTBEHHOCTHIO
N3 narensckuit ientp « BEHTAHA-T'PA®»; AknimoHepHOE 00IIECTBO

«M3parenbctBO «IIpocBemienner

METOJANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
MaremaTtuka. AnreOpa 1 Hauajia MaTeMaTHUYECKOTO aHAIN3a; YTIyOJIeHHOE
obyuenue, 10 kmacc/ Mep3mik A.I'., Homupockmii 1. A., [ToxsikoB B.M.; mox
penakuueii [Tononsckoro B.E., O01iecTBO ¢ OrpaHUu€HHON OTBETCTBEHHOCTHIO
N3 narensckuii ientp « BEHTAHA-T'PA®y»; AknrioHepHOE 00IIECTBO
«M3narensctBo «IIpocBerieHne»

» Maremaruka. Anredpa v Hadajga MaTeMaTHIECKOTO aHAIN3a; YIiIyOJeHHOES

obyuenue, 11 knacc/ Mepsmak A.I'., Homuposckuii 1. A., [TonsikoB B.M.; nox



penakiueit [Togonsckoro B.E., O611ecTBO ¢ OTpaHUUEHHOM OTBETCTBEHHOCTHIO
N3 narensckuit ientp « BEHTAHA-T'PA®y»; AkiioHepHOE 00IIECTBO

«M3marensctBO «IIpocBemeHne»

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6mioreka [IOK






