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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUUYEeCKUe TuHuu: «Yucna
U BbIUKCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud U ONepaluu: JeJIeHHe Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YyeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3INMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeIOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TAKXKE BBIPAKCHHI,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHUs 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yueHwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKUMHA, OMpEeAensiTh HX HauOOJbIIMNE W HaWMEHbIINE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKE U UcKyccTBe. OOyuaromiuecss y3HAIOT O



BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeTOANYECKas: TUHUSA «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMAaTUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBS3bIBAIOT pPa3HbIE MaTEeMaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM [pPU3HAKOM MAaTEMaTUKH KaK HayKd CJIeAyeT NpU3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPECIEHHBIM
npaBuWiaM  I[OCTPOCHMsI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMATHYECKOIO MOJEIMPOBAHUS, KOTOPHIE NPHU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peaJbHbIX
CUTYyalluii, WCCIEAOBAHMS H3TUX MOJENEH C MOMOUIbIO ammapara ajiredpbl H
MaTEMaTUYECKOr0 aHaliM3a, WHTEPHpPETAMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHNs BIUIETEHBI B KAK/BIM U3 Pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MAaTeprall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
pellIEHUH  peajbHBbIX  MPAKTUYECKUX  337ay  oOyyaroluecss  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM yueOHOro Kypca «AnreOpa u Havyana
MaTEMaTUYECKOrO aHaJTU3a».

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanmu3ay» orBoautcs B 10 kitacce — 136 dacoB (4 yaca B HEZIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC W JICCATUYHBIC APOOH, IPOICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
ApudmMernueckue  omepanuy ¢ JCUCTBUTEIBHBIMH  YHCIaMH.  MoyIb
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noaXo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJISI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa norapupma. J[lecaTnuHble W HaTypalbHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIBHBIC YpaBHEHHUSI M YypaBHEHMS-CleNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHI, COAEPKANTUX JTOTApU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMHW. Marpuma CHCTEMBbI JIMHEHWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaenoBaHne NOCTPOEHHOW MOJEIU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pa3uyHbIX o0JiacTeld HayKu U pealibHOU
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexyTku 3HaKonocTosiHCTBa. YETHBIE U Heu€THBIC yHKIMU. [lepronuueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE X IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4eCcKOro aHajamusa

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U1 TeoMeTprUUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. OnpeneneHrue, reOMETpUUECKUl U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJl MHOXECTBAMH M HX CBOMCTBA. JlmarpaMMsbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHECHHS.



INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJII'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIN YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK OOYYalolIeTrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MPEICTABICHUE O MATEMAaTUYECKUX
OCHOBaxX  (YHKIIMOHUPOBAHMS  PA3TUYHBIX  CTPYKTYp, SBJICHHUH, TPOLETYP
IPaKJAHCKOTO 0011ecTBa (BHIOOPHI, ONMPOCH U IPYroe), YMEHUE B3aUMOJICHCTBOBATh
C COIIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKON HIACHTUYHOCTH, YBAXKEHUS K
IOPOILIOMY W HACTOSIIEMY POCCHMCKOM MaTEMAaTHKH, IIEHHOCTHOE OTHOLIEHUE K
JOCTUKEHUSAM POCCUICKUX MAaT€MATUKOB M POCCHUHCKOM MAaTeMAaTH4YECKOW IIKOJIBI,
WCTIONB30BAaHME JTUX JIOCTWKEHHH B JIPYrMX HayKaxX, TEXHOJIOTUAX, cdepax
SKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHWE IyXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapoja, chOpMHPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JTOCTKEHHUI HAayKH U JIESITEIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMUYUBOTrO OYyIIEero;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYas HCTETUKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUA, PACCYKICHHUN, BOCIPUIMYUBOCTh K
MaTeMaTUYECKUM aclieKTaM Pa3uyHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUSI TPUMEHSIThH MAaTEMAaTUYECKUE 3HAHUS B MHTEpECax
3I0pOBOTO0 M 0Oe30macHOro o0Opa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE TMHUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUA M OT/AbIXA,
peryisipHas (Qu3uyeckas akTUBHOCTb), (DU3UYECKOE COBEPILICHCTBOBAHUE TMIPU
3aHSATUSX CIIOPTUBHO-03I0POBUTEIHLHOMN ACATEILHOCTHIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYy, OCO3HAHHUE IIEHHOCTH TPYAOTIO0US, MHTEPEC K PA3TUIHBIM
chepam mnpodeccuOHATbHOM JEeATENBHOCTH, CBA3aHHBIM C MaTEMaTUKOW U e€
NPWIOKEHUSIMU, YMEHHE COBeplIaTh OCO3HAHHBIA BbIOOp Oyayuied mnpodeccun u
peann30BhIBATh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K



MaTeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKCHUU BCEU KU3HH,
FOTOBHOCTh K AKTUBHOMY YYacCTHIO B PCIICHUHM MPAKTAYECKUX  3ajad
MaTeMaTUYECKOU HapaBIECHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOHM  KYJbTYpbl, TOHHMMAaHWUE  BIWSHHUS
COITMAJIbHO-DPKOHOMHUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOTHOM W COLMAIBHOM
Cpeabl, OCO3HAHUE TJI00ATBLHOTO XapaKkTepa HKOJOTUYECKUX MPoOJIeM, OpUEHTALIHS Ha
MIPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM ISl peIlIeHHs 3a7a4 B 00JIACTH OKPYXKaIOIIeH
cpelbl, IJIAHUPOBAHUE TOCTYNKOB M OIICHKM KX BO3MOXKHBIX MOCJIEACTBUM IS
OKpYXKaroIIeH Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHUKHU, TOHUMAHHE MaTEMaTHUUECKOM
HayKH Kak cepbl YeJIOBEUECKON JEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH
JUI. Pa3BUTUS IIUBWIM3AIMU, OBJAJCHHUE SI3bIKOM MAaTEMAaTUKA W MaTeMaTHUYE€CKOU
KYJBTYPOM KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATH TPOCKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUSA

ba3oBble 1ornyeckue AefcTBUA:

BBISIBIISAITH M XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH MAaTEMaTHYECKHX
00BEKTOB, MOHATUH, OTHOIICHUN MEXTy TOHATHIMH, (OPMYIHPOBATH OTPEICTICHUS
MOHATHH, YCTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KJACCU(UKAIIUU, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

BOCIIPHHUMAT, dbopMmynupoBaTh W TPEoOpa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEILHBIC ¥ OTPUIATSIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC,

BBISBJISITh MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPCYHS B
dakTax, TAHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX, TMpeIyiaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

JeNnaTh BBIBOJBI C HCIOJL30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITCIIBHO JTOKa3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUN
(TpsiMbIe ¥ OT TIPOTHUBHOTO), BRICTPAWBATh APTYMEHTAIIUIO, MPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh CIOCOO pernieHus YyuyeOHOM 3agauM  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIICHMs, BbIOMpATh HanbOosee MOAXOASIINA C yUETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPUEB).



Ba3oBblIe ucciieqoBare/LCKHe J1eCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKUI WHCTPYMEHT IIO3HAHMS,
dopMynupoBaTh  BOIPOCHI, (dukcHupyroume IPOTUBOPEYHE, npo0iemy,
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (HOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJICHHIO OCOOEHHOCTE MAaTeMaTHYeCKOro OOBEKTa, SIBJICHMS, Mpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIHpPOBaTh OOOOIIEHHS U BBIBOABI MO pe3yjibTaTaMm
OpOBEAEHHOIO  HAOJIIOJIEHUS,  HUCCIEAOBAHUSA,  OIEHMBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE TIpPollecca, a TAKXKE BBIJIBUTaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIISIT  IePUIIMTHI MH(POPMAIIMK, JaHHBIX, HEOOXOMMMBIX JUIsI OTBETa Ha
BOIIPOC U ISl pELICHUS 3a/1a4u;

BBIOMPATh MH(OPMALMIO W3 HCTOYHUKOB PA3IMYHBIX TUIIOB, AHAJIMU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIINIO PA3TUYHBIX BUJIOB U (POpM
[PEICTaBIICHNUS;

CTPYKTYPUpPOBAaTh HMH(POPMAIIUIO, TMPEJCTABIATh €€ B paslIWyHBIX (opmax,
WJUTIOCTPUPOBATH IpapUuecK;

OLICHUBATh HaJEKHOCTh uH(popmMau o CaMOCTOSATENBEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIIPMHUMATh U (OPMYJIMPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBHSIMU U
LEJISIMU OOILIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTAaX, JaBaTh IMIOACHEHUS MO XOAYy PpEIICHUS 3aJadd,
KOMMEHTUPOBATH MOJTYYECHHBIN PE3yJIbTaT;

B XOJ€ OOCYXIEeHHs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
npo0JieMbl, peraeMoi 3a/1a4u, BbICKa3bIBaTh UJEH, HAalleJIEHHbIC Ha MIOMCK PEIIeHMS,
CONIOCTABIATh CBOM CYXACHUA C CYXKICHUSAMH JPYIMX YYaCTHMKOB JHAJIOra,
oOHapyXUBaTh pa3IUYMe U CXOJACTBO TMO3UIMH, B KOPPEKTHOH Qopme
(opMyIMpPOBATH PA3HOTIACHS, CBOM BO3PAKECHMUS;

MIPEACTABIATh PE3YyJIbTATHl PELICHUS 3a1a4d, DKCIEPUMEHTA, HUCCIEAOBAHUSA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIUIGHHS C Y4E€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIMTOPUU.



PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

CamMoopranusanus:

COCTaBJIATh IUUIaH, aJITOPUTM PEILICHMS 3a/laud, BBIOMPATH CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUK.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIJICTh HAaBBIKAMH TIO3HABATEIHLHON pedIeKCHH KaK OCO3HAHUS COBEPIIIAEMBIX
JEUCTBUNA W MBICIUTEIBHBIX IIPOIECCOB, WX pE3yJIbTAaTOB, BIAJNETh CIIOCOOaMH
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOLIECCAa U PEe3yJIbTaTa PEUICHUS MATEMaTUYECKOU
3a/1a4u;

MPEABUNIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHb IpPH PEIICHUU 3aJ1auu,
BHOCHUTh KOPPEKTHUBBI B JICSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTAaTa IEIU U YCIOBUSAM, OOBICHITH MPUYHHBI
JOCTW)KEHUSI WM HEJOCTIXKEHUSI Pe3yJbTaTOB JESATEIBLHOCTH, HAXOJIUTH OIIHOKY,
JIaBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIBHOCTD:

NOHUMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYyaTbHOMN
paboThI TIPH pPEIICHUH y4eOHBIX 3a7a4, TPUHUMATh 11eJThb COBMECTHOM JIEATeILHOCTH,
IUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paloThl, paclpeneisTh BUILI padoT,
JOTOBAapUBaThCA, OOCYXKIaTh MPOLECC W pe3ynbTaT padoThl, 0000UIATH MHEHHUS
HECKOJIBKHUX JIFOICH;

y4acTBOBaTh B TPYMNMNOBBIX (opMax padboThl (0OcyxkaeHHs, 0OOMEH MHEHUI,
«MO3TOBBIE TITYPMbD» U UHBIE), BHITIOJHATH CBOIO YaCTh PabOThI U KOOPJAMHUPOBATH
CBOU JICUCTBUSA C APYTUMHU YJIEHAMH KOMAaH/Ibl, OIICHUBATh Kaue€CTBO CBOETO BKJIAJa B
o0muif  MpOAYyKT MO  KputepusM,  CcHOPMYJIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJEUCTBHUSL.

NPEAMETHBIE PE3YJIBTATHI

K xonmy o60ydenuss B 10 kJjacce oOOyYarONIMICS TONYYHUT CIEAYIOIINE
IPEIMETHBIE PEe3yJIbTaThl IO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa v Hadalla MaTeMaTHYECKOTO aHATN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO OTIEPUPOBATh TOHATHUAMH: PAIMOHATBHOE YHCIIO, OeCKOHEYHas
nepuoauyeckasl  apoOb, MPOIEHTHI, HWPPANMOHATHLHOE  YHUCIO, MHOXKECTBa
pPalMOHAIBHBIX U IEUCTBUTENbHBIX YUCEN, MOJYJb AEHCTBUTEIBLHOTO YHCTA,;

OPUMEHSTH APOOH U MPOUEHTHI JIJISl PEIICHUs MPUKIIAHBIX 3a/1a4 U3 Pa3TuYHbIX
OTpAacCJIed 3HAHUW U PEAIbHOU JKU3HU;



NPUMEHSTh NMPUONMKEHHBIE BBIYMCIICHUS, TIPABUJIA OKPYTJICHUS, TPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJHO ONEPHPOBATH TOHATHEM: CTEMEHb C IEJIBIM IOKa3aTeseM,
UCIOJIb30BaTh MOAXOMAIIYI0 (OpMY 3amUCU ACHCTBUTEIBHBIX YHCEN ISl PElICHUs
IIPAKTUYECKUX 3a7a4 U IPEACTABIICHUS TaHHBIX;

CBOOOJTHO OMEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOpEHb HATypabHOU
CTCIIEHU;

CBOOOJTHO OTIEPUPOBATH IMOHATUEM: CTCTICHD C PAIlMOHAIBHBIM MTOKa3aTelIeM;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: JIOTapudM 4YHUCIa, JECATUYHBIE U
HaTypajbHbIE JIOTapU(MBI;

CBOOOJHO OMNEPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YHCIJIOBOTO apryMEHTA;

ONEPUPOBATh TOHATHSMH: APKCHHYC, APKKOCUHYC W APKTAHIE€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OMNEPUPOBATH MOHSTUSIMU: TOXJIAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA,;

OPUMEHSTh PA3JMYHbIE METOJbI PEUICHUS pPAIlHOHANBHBIX W JAPOOHO-
pallMOHAJIBHBIX YPAaBHEHUM, MPUMEHSITbh METOJ HWHTEPBAJIOB Uil  PEIICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM NEepeMEHHOM,
MHOTOWIEH C HeJbIMU KOd(PhUlMeHTaMu, KOPHU MHOTOWICHA, IPUMEHSTh JICJICHUE
MHOIO4WIEHa HAa MHOIOWIEH C OCTaTKoM, TeopeMy be3y um teopemy Buera s
pelLIeHus 3a1aY;

CBOOO/IHO OMEPUPOBATh MOHATUSAMM: CUCTEMA JIMHEHUHBIX YpaBHEHUHN, MATPUIIA,
ONpPEAECAUTENIb MaTpPUlbl 2 X 2 W €ro reoOMETPUYECKHUU CMBICH, HCHOJIb30BaTh
CBOMCTBAa ompenenutenss 2 X 2 11 BBIUWCICHUS €ro 3HA4YEHUs, NPUMEHSTh
ONPENECIUTENIN Uil PELICHUS CHUCTEMbl JIMHEMHBIX YPaBHEHHH, MOJAECIUPOBATH
peaIbHBIE CUTyallMM C TOMOLIBIK) CUCTEMBI JIMHEWHBIX YPaBHEHUMW, HCCIIENOBATH
MOCTPOEHHBIE MOJICJIA C MOMOIIBI0O MATPHUIl M ONPEICIUTENEH, HHTEPIPETUPOBATH
IIOJIy4YE€HHBIN pe3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEHCTBUM C KOpPHSAMH JUJIA TIpeoOpa3oBaHUs
BBIPAXKCHUU;

BBITIOJIHATH MPE0OpPA30BAHMS YHUCIOBBIX BBIPAKECHHM, COACPIKAIIUX CTETICHH C
paLMOHAIBHBIM [10Ka3aTeJIeM;

UCIIOJIb30BaTh CBOMCTBA JIorapu(MoB A mpeoOpa3zoBaHus JorapupMUuecKux
BBIPAKEHN;



CBOOOJTHO OIEPUPOBATH TMOHSATUSMU: HPpPAIMOHANIbHBIC, IOKa3aTeIbHbIE U
JorapuMuUecKue ypaBHEHHS, HAXOJUTh UX PEIICHUS C MOMOIIBI0 PABHOCHIIBHBIX
MEPEXO0/I0B WIIM OCYIIECTBIISSI MPOBEPKY KOPHENA;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYJbI ISl MPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHU;

CBOOOJTHO  ONEPUPOBATH  MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE,
MPUMEHATh  HeoOxoaumble  (HOPMYIBI I PEIMIEHWS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPaBHEHU;

MOJIIUPOBaTh pealbHbIE CHUTyallMM Ha S3bIKe aireOpbl, COCTaBISAThH
BBIDOKECHUSI, YpPAaBHEHMs, HEPABEHCTBAa [0 YCJIOBHUIO 3aJa4yM, MCCIEI0BaTh
MOCTPOCHHBIE MOJIENIN C MCIIOIH30BAHUEM arlfapara aiareopsbl.

DOyHKUMU U rpadukm:

CBOOOJHO OIEpPUPOBATh MOHATHAMU: (DYHKIMS, CHOCOOBI 3aJaHusl (YyHKLHUH,
B3aMMHO oOpaTHbIe QYHKIIMH, KOMIO3UIUs GyHKIUN, rpaduK GYHKIIMH, BBITOIHSITH
aJIeMEeHTapHbIe TpeoOpa3zoBaHus rpa@uKoB HYHKIIHIA;

CBOOOMHO OIEpPUPOBATh TMOHATUSAMHU: OONACTH OMPEICICHUS U MHOMXKECTBO
3HAYCHUH (PYHKIMH, HYIH (QYHKITUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO  OMEpUPOBATh TMOHATUSMU: UYETHBIE W HEUETHBIE (YHKIINH,
nepuogudeckue (QyHKIIMHU, MPOMEKYTKH MOHOTOHHOCTU (DYHKIIMHM, MAKCUMyMBI U
MUHUMYMbI (YHKIAHU, HauOoJbllleeé W HaWMEHbIlIee 3HaueHHe (QYHKIUUA Ha
MIPOMEKYTKE;

CcBOOOHO OMEPUPOBATH MOHITHSIMH: CTENeHHass (QYHKUHUS C HATYypaJbHBIM U
IebIM TIOKa3aTesieM, TpauK CTEeneHHOW (YHKIIMU C HATYpPaJIbHBIM U IIEJIBIM
nokasarenieM, rpaduk KOpHS N-0M CTeneHW Kak (PYHKIMU OOpaTHOW CTEMeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

OTIEpUpPOBATh TMOHATHSIMH: JIMHEWHAs, KBaJpaTHYHAs W JIPOOHO-TUHEHHAS
(YHKIIMH, BRITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAHUE U IOCTPOCHHE UX TPAPHUKOB;

CBOOOJTHO OIEpPUPOBATh TOHATHAMU: TIOKa3aTelibHAas M Jiorapupmuieckas
dbyHKIIMM, WX CBOWCTBAa W TrpaduKH, HCHOIB30BaTh WX TpaduKku [Js perieHus
YpaBHEHUN;

CBOOOMHO OMEpUPOBaTh TMOHATHUSMHU: TPUTOHOMETPHUUYECKAs OKPY>KHOCTD,
oTpesiefieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku  GYHKIMA IS HWCCIENOBAaHUSA  TPOIECCOB U
3aBUCUMOCTEH TPHU PEIICHUU 3aJlad U3 JIPYTUX YYEOHBIX MPEIMETOB M PeaTbHOU
KU3HU, BBIpAXATh POPMYJIaMH 3aBUCUMOCTU MEXKIY BEJIMUYUHAMU;

Hauvana mareMaTH4ecKoro anajausa:

CBOOOZHO OIEpPUPOBaTh MOHATHAMH: apupMeTHUecKass U TeOMEeTpUYecKas
nporpeccusi, 0€CKOHEUHO yObIBarolasi reoMeTpuuecKasl mporpeccusi, JTUHEHHbIN U



AKCIIOHEHIIUATIBHBIN poCT, PopMylia CIIOKHBIX MPOIEHTOB, UMEThH MPEACTaBICHUE O
KOHCTaHTE;

WCIIONIb30BaTh MPOTPECCUU ISl PELICHHS pealdbHBIX 3343y MPUKIATHOTO
XapaKkTepa;

CBOOOJIHO OMEPUPOBATH MOHATUAMHU: MOCIENOBATEIBLHOCTb, CIOCOOBI 3aJaHUs
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrPAHUYEHHBIE MOCJIEN0BATEIBHOCTH,
MOHUMATh OCHOBBI 3aPOXK/ICHUSI MaTEMaTUYECKOTO aHaM3a KaK aHajan3a OECKOHEYHO
MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHATHSIMU: HEMPEPBhIBHbIE (DYHKIIMH, TOUYKH pa3pbiBa
rpaduka QyHKIINH, aCUMITOTHI rpaduka PyHKIUY;

CBOOOMHO OIEpUpPOBaTh TMOHATHEM: (YHKIHS, HENpephIBHAs Ha OTPE3Ke,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a71a4;

CcBOOOHO ONEPHUPOBATH MOHATHAMHU: MEpBasi U BTOpasi MPOU3BOAHBIC (PYHKIIHH,
KacarenbHas K rpaduky QyHKINY,

BBIYKCIIATh MPOU3BOJHBIE CYMMBbI, NMPOU3BEICHUS, YACTHOTO U KOMIIO3UIIUU
AByX (YHKIIUH, 3HATH TPOU3BOTHBIC AIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJIb30BaTh TE€OMETPUYECKUH M (U3HYECKUH CMBICT MPOU3BOAHOU s
pellIeHus 3a1au.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEpAlUU HaJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapaT JJIs OMHCAHHUS pPEeaTbHBIX
MIPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEAMETOB;

CBOOOZIHO OINEpUPOBATh MNOHATUSAMM: OIpeNeJeHHe, TeopeMma, YypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTEMaTHMUECKOI0 OOBEKTa, JOKa3aTelIbCTBO, PaBHOCHUJIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KosanuecTBo yacos DJIeKTPOHHbIE

(uudgposbie)
o0pa3oBaTe/IbHbI
e pecypcsl

Ne HaumenoBanue
n/ pa3jiejioB U TeM Bcer Konrpoabnsr  IIpakTuyeckn
1 NMpOrpamMmsbl 0 e padoThbI e padoThbl

MHokecTBO
JEeUCTBUTEIIHLHBIX
qrcell. MHOTOYICHEL.
PanmonansHbie
ypaBHEHUS U
HEpPaBEHCTBA.




CucTeMbl JIMHEHHBIX
ypaBHEHUH

DyHKIMU U
rpaduxu. CreneHHnas
(GYHKIHS C IIETBIM
IIoKa3aTejieM

12

Apudmernueckuit
KOpeHb N-01

3 CTEICHU.
Hppanunonanbusie
YPaBHEHHUS

15

Iloka3zarenpHas
4 GyHKIHS.
ITokazarenpHBIC
ypaBHEHUS

10

Jlorapudmmueckas
byHKIHS.

5

Jlorapudmuueckue

ypaBHEHUS

Tpuronomerpuueckn

6 € BBIpQXCHUS U

ypaBHEHUS

[TocnenoBarenbHOCT
U ¥ IPOTPECCUU

18

22

10

HenpepriBHbIe

8 byHKINN.
IIpousBoaHas

20

[ToBTOpEHME,
00001IeHHE,
CHUCTEMaTH3aITUs

3HAHUU

OBILIEE KOJIMYECTBO
YACOB 10
[MPOT'PAMME

136

10




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/

Tema ypoka

KoaunuecTBO 4acoB

Kont pax
poJb THYeC
Hble KHe
paGor  pabort
bl bl

Bcer

JlaTa
H3yUeHust

DJIeKTPO
HHbIE
un¢poBbI
e
o0pa3oBa
TeJbHbIE

pecypchbl

MHO0k€eCTBO, OIepauy Hajl
MHOKECTBAMH M UX CBOMCTBA

Juarpammsbl Diinepa-Benna

02.09.2024

03.09.2024

[IpuMeHeHne TEOPETUKO-
MHO>KECTBEHHOI'O arrapara
JUIs pELIeHUs 3a1a4

04.09.2024

PanmonanbsHbie yncna.
OOBIKHOBEHHBIC U
JeCATUYHbIE pooH,
MPOIICHTHI, OECKOHEUHBIC
MepHOANYECKHe qpoou

06.09.2024

PanmonansHbie yncna.
OOBIKHOBEHHBIC U
JeCSITUUHbIE TpOoOH,
MPOIICHTHI, OECKOHEUHBIE
MepHOANYECKHe Ipoou

09.09.2024

[Ipumenenue npobeii u
MPOLEHTOB IS pELICHUS
MPUKJIAJIHBIX 3a1a4

[Tpumenenue apobeit u
MIPOIICHTOB JIJIsl PEIICHHS
MIPUKIIATHBIX 3a/1a4
JleficTBUTENIbHBIE YHUCIIA.
Panmonanbubeie u
HppalMOHAIIbHbBIE YHCIIa
Apudmerrueckue ornepaum ¢
JCHCTBUTEIBHLIMU YHCIaMU

10.09.2024

11.09.2024

13.09.2024

16.09.2024

10

11

Mopynpe AeCTBUTEIBHOTO
YHUCJIa U €0 CBOMCTBA

[TpubnuxEHHBIC BEIYUCIICHUS,
IIpaBUJIa OKPYIJICHMUS,

17.09.2024

18.09.2024




MPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

12

13

14

15

16

OCHOBHBIE METO/IbI PEIICHHSI
IENBIX U APOOHO-
paluOHaJIbHBIX ypaBHeHI/II\/’I )41
HEPABEHCTB

OCHOBHBIE METOBI PELICHUS
LIETIBIX U APOOHO-
paIMOHATBLHBIX YPABHCHUH U
HEPABCHCTB

OCHOBHBIE METOIBI PELICHUS
LIEJIBIX U APOOHO-
paloHaILHBIX YPAaBHCHUN U
HEPABCHCTB

MHorouneHs! 0T OIHON
nepeMeHHo. /lenenne
MHOTO4JIEHAa HA MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOrouneHsl ¢ UEIbIMHA

kod(durmentamu. Teopema
Buera

20.09.2024

23.09.2024

24.09.2024

25.09.2024

27.09.2024

17

Pemenue cucreM TUHEHHBIX
YpaBHEHUU

30.09.2024

18

19

20

21

Pemenue cucrem JIMHERHBIX
YpaBHEHUU

Marpuna cucTeMsl JTMHEUHBIX
ypaBHeHUi. Onpenenurens
MaTpHLbI 2X2, ero
reOMETPUYECKUI CMBICI U
CBOICTBA; BRIYUCIICHHE €T0
3HAYCHMUS

Onpenenurens MaTPUIBI 2% 2,
€ro reOMETPUUYECKUM CMBICH U
CBOMCTBA; BEIYMCIICHHE €TI0
3HAYEHUS

IIpuMeHeHue onpenenurens
JUISL pELLIEHUs] CUCTEMBI
JIMHEWHBIX YPaBHEHUN

01.10.2024

02.10.2024

04.10.2024

07.10.2024

22

Pemrenne nmpukiagHeIx 3a1a4y
C TIOMOIIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

08.10.2024




23

Pemrenne npukiiagHeIx 3a1a4y
C IIOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUN

09.10.2024

24

Konrponsnas pabora:
"PanionanbHble ypaBHEHUS U
HepaBeHcTBa. CUCTEMBI
JUHENHBIX YypaBHEHUN"

11.10.2024

25

26

27

28

29

30

@OyHKIMA, CIOCOOBI 3aJaHUs
¢ynkuuu. Bzaumuo o6patHbie
¢yakuu. Kommosunus
byHKIUH

I'paduk Pynkuuu.
DneMeHTapHbIe
npeoOpa3oBaHus TpaguKoB
byHKIUH

OO6nactp omnpeneneHus 1
MHOKECTBO 3HaUCHUI
¢bynkun. Hynu pyskiuu.
[IpomexyTKu 3HaK
MOCTOSTHCTBA

YETHBIC U HEUETHBIC
¢bynkun. [lepuoauyeckue
¢bynkuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkunu. Hanbonbuee n
HauMEHblIIee 3HaYeHue
(GYHKLIMN Ha TPOMEXYTKE

JIuneitnas, kBagpaTU4YHaAs U
IpoOHO-NUHeHHas QYyHKITUU

14.10.2024

15.10.2024

16.10.2024

18.10.2024

21.10.2024

22.10.2024

31

DJIEeMEHTapHOE UCCIIEOBAHUE
Y TTIOCTPOEHUE TPAPUKOB ITUX

byHKIHIT

23.10.2024

32

33

34

DNeMeHTapHOe UCCIIEJOBAaHUE
Y TTIOCTPOEHUE TPAPUKOB ITUX
byHKIHIT

CreleHsb ¢ IeabM
mokasareinemM. bunom
Hrrotona

CreneHsn ¢ 1EIBIM
nokasarejieM. buHom

25.10.2024

05.11.2024

06.11.2024




Hrrotona

35

36

37

CrenerHast GyHKIHS C
HATypaJIbHBIM U LIEJIbIM
nokasaresnem. E€ cBolicTBa u
rpadux

KonTponbHas pabora:
"Crenennas pynknus. E¢
cBoiicTBa U rpaduk”

Apudmernieckuii KOpeHb

HaTypaJIbHOW CTENEHHU U €Tro
CBOICTBa

08.11.2024

11.11.2024

12.11.2024

38

Apudmernuecknii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBa

13.11.2024

39

40

41

[TpeoOpa3oBaHUs YUCITIOBBIX
BBIPAYKEHHI, COJIEpKAILNX
CTEIEHU U KOPHU
[IpeobOpazoBaHKs YUCITOBBIX
BBIPAYKEHU, COJIepIKAIIUX
CTEIEHU U KOPHU
[Ipeobpa3oBaHUs YHCIOBBIX
BBIPAYKEHHH, COZIEPKALLUX
CTEIIEHU U KOPHU

15.11.2024

18.11.2024

19.11.2024

42

HppaumnoHanbHbIe ypaBHEHMUS.

OcCHOBHBIE METOBI PELICHUS
UppaloOHAIbHBIX YPaBHEHHH

20.11.2024

43

44

45

46

HppaumnoHanbHbIe ypaBHEHHUS.

OcCHOBHBIE METOBI PELIEHUS
MPPALMOHAIIBHBIX YPABHEHUN

HppaunoHanbHble ypaBHEHUS.

OCHOBHBIE METO/IbI pEHICHUS
MPPALMOHAIIBHBIX YPaBHEHHUU

PaBHOCHIIBHBIE IEPEXO/BI B
peLICHUU UPPALUOHAIBHBIX
ypaBHEHUH

PaBHOCHIIBHEIC nepeXoanl B

peLICHUU UPPALUOHAIBHBIX
ypaBHEHUH

22.11.2024

25.11.2024

26.11.2024

27.11.2024

47

PaBHOCHIBHEIE nepeXoanl B
pelIeHNH UPPAUOHATBHBIX
YpaBHEHUI

29.11.2024




48

PaBHOCHIBHBIE nepexoanl B
pCIICHUN UPPALUMOHAJIBHBIX
YpaBHEHUU

02.12.2024

49

CoiicTBa u rpaduk KOpHs N-
Oli CTETIeHU KaK (PyHKIUHU
00paTHOM CTETeH! ¢
HaTypaJbHBIM ITOKa3aTeIeM

03.12.2024

50

51

52

CgoiicTBa u rpaduk KOpHS N-
Oli CTETIeHU KaK (yHKIUU
00paTHOM CTETeH! ¢
HaTypaJbHBIM ITOKa3aTeIeM

KonTponbHas padora:
"CsoiicTBa u rpaduK KOpHs N-
O CTEIICHH.
WppauumonansHble ypaBHeHUA"

CreneHs ¢ palOHaJIbHBIM
IokKasaTeJIeM M €€ CBOMCTBA

04.12.2024

06.12.2024

09.12.2024

53

Crenens ¢ palliOHATBHBIM
IIOKa3arelieM U €€ CBOMCTBA

10.12.2024

54

55

Crenens ¢ palliOHATBHBIM
IIOKa3arTelieM U €€ CBOMCTBA

IToka3zarenbHast QyHKIMS, €€
CBOMCTBA U TpaduK

11.12.2024

13.12.2024

56

Hcnons3zoBanue rpaduka
(GYHKIUM 1715 peLIeHUs
ypaBHEHUH

16.12.2024

57

58

59

60

Hcnons3zoBanue rpaduka
(GYHKIUM 1715 peLIeHUst
YpaBHEHUU

ITokasaTenbHbIE ypaBHEHUS.
OCHOBHBIE METO/IbI pEHICHUS
MTOKA3aTENbHBIX YPABHEHUI

IlokazaTenbHBIC YpaBHCHMU.
OcHoBHBIC MCTOJbI pCHICHUSA
ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

[TokazaTenbHble ypaBHEHUS.

OcHoBHBIC MCTOJbI pCHICHUSA
ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

17.12.2024

18.12.2024

20.12.2024

23.12.2024

61

KonTponsHas pabora:
"[MokazarenpHast GyHKIIHS.
[TokazarenbHble ypaBHEHUS"

24.12.2024




62

Jlorapudm uucna. CoiicTBa
norapudpma

25.12.2024

63

64

Jlorapudwm yucna. CBoiicTBa
norapudma
Jlorapudwm yucna. CBoiicTBa
nmorapupma

27.12.2024

10.01.2025

65

66

67

JlecATUYHBIC U HATYpAJIbHBIC
sorapupmbl
JlecTUYHBIC U HATYpAJIbHBIC
Jorapudmpl

[IpeobOpazoBaHue BBIpaXKEHUH,
coJIep>KalIux Jorapudmol

13.01.2025

14.01.2025

15.01.2025

68

69

70

[IpeoOpazoBaHue BEIpaXKCHUH,
COZIep KAIHX JIOTapU(MBI
[IpeoOpa3oBaHue BHIPAKEHHIA,
COJIePIKALIHX JIOTapU(DMBI

Jlorapudmuueckas GyHKIUSA,
e€ cBoiicTBa U rpaduk

17.01.2025

20.01.2025

21.01.2025

71

72

73

Jlorapudmuueckast QyHKIHS,
e€ cBoiicTBa U rpaduk

Hcnons3oBanue rpaduka
GYHKITUH 1715 peIeHHs
YpaBHEHUU

Hcnonb3oBanue rpaduka

GbyHKIMU 1715 pelieHust
ypaBHEHUH

22.01.2025

24.01.2025

27.01.2025

74

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHUS
norapu(MUYECKUX ypaBHEHUI

28.01.2025

75

Jlorapupmuueckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI PELIEHUS
norapu(MUYECKUX ypaBHEHUI

29.01.2025

76

Jlorapupmuueckue
ypaBHeHUA. OCHOBHBIE
METO/IbI PEIICHUS
norapu(MUYECKUX ypaBHEHUI

31.01.2025

77

PaBHOCHIIBHBIE TIEpEXOBI B
pelIeHnu JorapuGMUIECKuX
YpaBHEHUI

03.02.2025




78

PaBHOCUIIBHBIE TTEPEXO/IBI B
peLeHNH JorapupMUUECKUX
YpaBHEHUU

04.02.2025

79

Konrponsnas pabora:

"Jlorapudmuyeckast pyHKITUS.

Jlorapudmudeckne
ypaBHEHHUS"

05.02.2025

80

81

82

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YU CIIOBOT'O
apryMeHra

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHMCIIOBOTO
apryMeHra

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCI0BOIO
apryMmeHra

07.02.2025

10.02.2025

11.02.2025

83

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHCIOBOTO
aprymeHTa

12.02.2025

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIETICHHE
TPUTOHOMETPUUECKHUX
(GyHKIIUI 4KCI0OBOTO
apryMeHra

14.02.2025

85

Tpuronomerpruueckas
OKPY>KHOCTb, OIIPEJIECTICHHE
TPUTOHOMETPUUECKHUX
(GyHKIUI YKCIOBOTO
apryMeHra

17.02.2025

86

87

88

OcHoBHBIE
TPUTOHOMETPUICCKHE
(bopMyIibI

OcHoBHBIC
TPUTOHOMETPUIECKHE
(bopMyIIbI

OcHoBHBIC
TPUTOHOMETPUIECKHE

(bopmyIbI

18.02.2025

19.02.2025

21.02.2025

89

OCHOBHBIE
TPUTOHOMETPUIECKHE

bopmyIbl

24.02.2025




90

ITpeoOpaszoBanue
TPUTOHOMETPHYECKUX
BBIPAKCHUI

25.02.2025

91

92

93

[IpeobOpaszoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUI

[IpeobpazoBanue
TPUTOHOMETPUUECKHX
BBIPAKCHUI

[IpeobpazoBanue

TPUTOHOMETPUYECKHX
BBIPAYKEHU I

26.02.2025

28.02.2025

03.03.2025

94

Pemenne
TPUTOHOMETPUUECKHUX
ypaBHEHUH

04.03.2025

95

96

97

98

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

Pemenue

TPUTOHOMETPUYECKUX
ypaBHEHUH

05.03.2025

07.03.2025

10.03.2025

11.03.2025

99

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUU

12.03.2025

100

101

102

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

KonrtponbHas pabora:
"TpUroHoMeTpuueCKre
BBIPAKEHUS U
TPUTOHOMETPUYECKHE
ypaBHeHUA"
ITocnenoBarensHOCTH,
CrocoO0BI 3aaHus
nocienoBaTelbHoCTeER. MeTon

14.03.2025

17.03.2025

18.03.2025




MaTeMaTUYECKON MHIYKIIUU

103

104

MOHOTOHHBIE U
OrpaHUYCHHBIC
MOCJICI0BATEIIbHOCTH.
Hctopus ananuza 6eCKOHEYHO
MaJIbIX

Apudmernueckas mporpeccus

19.03.2025

21.03.2025

105

106

107

I'eomeTpuueckas nporpeccus

beckoneuno yoOpIBaroriast
reOMETpUYECKast MPOTPECCHs

CyMMa GeCKOHEYHO
yOBIBaIOIIEH reOMEeTpUIECKON
MPOrPECCUu

31.03.2025

01.04.2025

02.04.2025

108

JIMHEeHHbI N
SKCIIOHEHIIMAIBHBIN POCT.
Hucno e. Dopmyna ClI0KHBIX
MPOILIEHTOB

04.04.2025

109

JIuHelHbI 1
9KCIIOHEHIIMAJIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX
MIPOLICHTOB

07.04.2025

110

111

112

Hcnonb3oBanue nporpeccuun
AJId pCIICHUA pCaJIbHBIX 3aa4d
MIPUKJIATHOTO XapaKTepa

KonTponpHas pabora:
"ITocneqoBaTeIbHOCTH U
nporpeccun’

HenpepriBHble GYHKITNN 1 UX
CBOMCTBA

08.04.2025

09.04.2025

11.04.2025

113

Touka pa3pbiBa. ACUMIITOTHI
rpadukoB pyHKUINH

14.04.2025

114

115

CaoiicTBa GpyHKINI
HETIPEPBIBHBIX HA OTPE3Ke
CaoiicTBa GpyHKINI
HETPEePHIBHBIX HA OTPE3Ke

15.04.2025

16.04.2025

116

Meto1 HHTEPBAIOB ISt
pelLIEeHNS] HEPABEHCTB

18.04.2025

117

Meroa uHTEpBAJIOB IS
perieHus] HEPaBEHCTB

21.04.2025

118

Mertox HHTEPBAIOB ISt

22.04.2025




peIICHUS HCPABCHCTB

119

120

[IpumeneHne cBOMCTB
HEMpPEePBhIBHBIX (PYHKIMHA IS
pelieHus 3a1a4y
[IpumeneHnue cBOMCTB
HEMPEePBHIBHBIX (PYHKIMHA IS
pelieHus 3a1ad

23.04.2025

25.04.2025

121

IlepBas u BTOpas
MPOU3BOIHBIE (QYHKIUU

28.04.2025

122

123

124

Onpenenenue,
F€OMETPUUYECKUN CMBICIT
MPOU3BOAHOMN

Onpenenenuve, puznyeckuit
CMBICJ IPOU3BOIHOM

YpaBHEeHHE KacaTeIbHOU K
rpaduky GyHKIUU

29.04.2025

30.04.2025

05.05.2025

125

126

YpaBHEHHE KacaTeIbHOU K
rpaduKy QyHKIHH
[Tpou3BoHBIC AIIEMEHTAPHBIX
byHKIUH

06.05.2025

07.05.2025

127

[TIpon3BoOaHBIE DIIEMEHTAPHBIX
byHKIUH

12.05.2025

128

129

130

[IponsBogHAas CyMMBI,
IIPOU3BE/ICHNUS, YACTHOTO U
KOMITO3UIIUU (YHKITHI

IIponsBoHas CyMMBlI,
IIPOU3BENIEHNS, YACTHOTO U
KOMITO3UIIUU (YHKITHI
IIponsBoHas CyMMBlI,
IIPOU3BEIEHNUS, YACTHOTO U
KOMIO3ULIUH (PYHKITHI

13.05.2025

14.05.2025

15.05.2025

131

KonTponbHas pabora:
"IIponsBonHas"

16.05.2025

132

133

[ToBTOpenme, 0600MIIEHNE,
cucTeMaTu3alis 3HaHuH:
"VpaBHeHus"
[ToBTOpenue, 060061IeHNE,
cUCTeMaTHu3alis 3HAHHH:
"®yHkuun"

19.05.2025

20.05.2025

134

Hrorosast KOHTpOIbHAS

21.05.2025




paborta

HrtoroBas KOHTpoOJIbHAS

135 1 1 22.05.2025
paborta
136 [ToBTOpEHwUE, 0606H.[€HIE€, 1 93.05.2025
cUCTeMaTH3aIisl 3HAHUI
OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOIT'PAMME




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

* Maremartuka. Anre6pa M Ha4daJla MaTeMaTHYCCKOI0 aHajIn3a, reOMCTpPHsI,

yriay6nennoe ooyuenue, 10 knacc/IL.A.AnumoB, uznatensctso "[IpocBenienue"

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA
https://www.google.com/url?g=http://muravin2007.narod.ru sa=D

usg=AFQjCNHIVsqYmcj1VNVVI3wrRyB-3-jXKw

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
https://www.google.com/url?g=http://muravin2007.narod.ru sa=D

usg=AFQjCNHIVsqYmcj1VNVVI3wrRyB-3-jXKw






