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MNOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «Anrebpa M Hayajla MaTEeMaTHMYECKOTO aHallM3a» SIBISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B IpOrpamMMe CpeJHero oomiero o0pa3oBaHUs, MOCKOJBKY, C OIHOHN
CTOPOHBI, OH 00ECIIEUNBAET HHCTPYMEHTAIbHYIO 0a3y /I U3yUEHUS BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYroil CTOPOHBI, (POPMUPYET JIOTUIECKOE B A0CTPAKTHOE MBIIIICHUE 00YJarOIuXCsl
HAa YpOBHE, HEOOXOJAMMOM [UIsl OCBOCHHUS UH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JPYrMX JIHUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca oOOydarolruecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOpas (HOpMYJIHpPYET CBOU
JOCTIDKEHUS] B MAaTEMaTHYECKOH Gopme.

Yu4eOHblil Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHajan3a 3aKJIaJbIBaeT OCHOBY JJIS
YCIIEIIHOTO OBJIa/IeHUs 3aKOHaMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HICHIINN
pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOH YXU3HH, MO3BOJSIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BAaTh WX I JalbHEHUIIEro
o0pa3oBaHus U B IOBCEIHEBHOI XM3HH. B TO e BpeMs oBiajieHne abCTPaKTHBIMU U JIOTHYECKH
CTPOTMMH KOHCTPYKUHUSMHU aJreOpbl U MAaTEMAaTUYECKOTO aHajIn3a pa3BUBACT YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTb, I0KA3bIBATh YTBEPKAEHUS C IOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAYKTUBHO, HUCIOJIb30BaTh 0000LIEHHE U KOHKPETU3AlUI0, a0CTparupoBaHue U
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xome m3yuenuss yyeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHallu3a)
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJEIEH peallbHbIX CUTyalUd, UHTEPIpPETalud MOJy4YEHHBIX
pelIeHni, 3HAKOMSITCSI C MPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIl Kypc o0siajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI (POPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meronuku oOydeHus anreOpe M HauyajdaM MaTeMaTHYECKOIO aHajlu3a JIEKHUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B ctpykType yueGHOro Kypca «Anredpa u Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIINE COJEpKAaTEIbHO-METOAUYECKHEe JHUHUM: «YUucna U BblUMCICHUS», «DYHKIMM U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE COEPIKATENIBHO-METOANYECKHE JIMHUU U3Y4al0TCs Ha IPOTSKEHUH IBYX
JeT o0y4eHus! Ha ypOBHE cpe/iHero o0Iiero oopa3oBaHus, €CTECTBEHHO JIOTIOJIHSS YT Apyra u
MOCTENIEHHO HAChIIAsCh HOBBIMH Te€MaMU W pasfenamu. JlaHHBIA ydyeOHBbIM Kypc sBiseTcs
MHTETPaTUBHBIM, TOCKOJBKY OObequHseT B cebe colepiKaHWe HECKOJIbKMX MaTeMaTHYeCKHUX
JUCLMIUIMH, TAaKUX Kak ainredpa, TPUMrOHOMETPHsI, MaTeMaTHUECKUIl aHAIN3, TEOPUsS MHOXKECTB,
MaTeMaTHuecKas Joruka u japyrue. [lo Mepe Toro kak oOydaromuecst OBIIaJeBalOT BCE Ooee
OIMPOKMM  MaT€MaTH4YeCKHMM amnmaparoM, Yy HHUX IIOCIE€lI0BaTeNbHO (QopMHpyeTcs U
COBEpUIEHCTBYETCSl YMEHHE CTPOUTh MaTeMaTHYECKYI0 MOJIENb peaJbHONW CUTyalluH, IPUMEHSITh
3HAaHUS, TOJY4YEeHHbIE MpPHU M3YYEHUH Yy4yeOHOro Kypca, Uil pEIIeHUs CaMOCTOSTEIbHO
chopMyIHPOBAHHONW MaTeMaTHUECKON 3ajlauHl, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopepxarenbHo-MeTOAUYECKas TMHUSA «HucIa U BBIYUCIEHUS» 3aBepIIaeT GOpMUPOBAHUE
HABBIKOB HCIOJIb30BAHUA JIEUCTBUTEIbHBIX YHCET, KOTOPOE ObLIIO HAYaTO Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpemnero obmero oopazoBanus 0co00e BHUMaHUE YICISICTCS
(OPMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCIICHUN, BKIIOYAIOIIUX B ce0sl MCIOIH30BAHUE
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYyMCHHUC [CJIaTb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHBI€
BBIUMCJICHUSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTUYECKUMH KOHCTaHTAMHU.
3HaKOMbIE 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJbHBIX, 1[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YHUCCJI OOIIOJIHAKTCA MHOXKCECTBOM KOMIIJIICKCHBIX YHUCCII. B KaXJI0M H3 3THX MHOXKCECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My crenu(uyeckue 3aJa4u U OIEepaliu: JeJIeHUe Halelo,
ONEpUPOBAHUE OCTaTKaMH HAa MHOKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA pallOHAIbHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX uucelsl. biaromapst mocienoBaTelbHOMY pPaCIIMPEHUIO
Kpyra HUCHOJIb3YCMbIX YHCCI U 3HAKOMCTBY C BO3MOKHOCTSAMHU UX HNPHUMCHCHUSA Ui PCUHICHUA
pa3IMyHBIX 337a4 (popMHpyeTcs MpeAcTaBIeHUE O eAMHCTBE MaTeMaTHKU KaK HAyKU U €€ poJid B
MOCTPOCHUU MOJIEJIEH pealbHOTO MHPA, IIUPOKO UCTIOIB3YIOTCS 0000IICHHE U KOHKPETH3AIHA.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUH BCEro OOy4YEHHS Ha
ypOBHE cpenHero oOmero o0pa3oBaHUs, IOCKOJIBKY B KaxaoMm paszaene I[Iporpammsl
MPEeyCMOTPEHO pEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHS pPalMOHANBHBIX, HWPPALUOHANBHBIX, IOKA3aTEJbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
COACpKAIIMX IMMapaMCTPhI. HOJ’IyLIeHHI)Ie YMCHHUA HIHMPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH NMPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKHUX BLIpB,)KGHHfI, a TaKxXe BBIp&)KCHHfI,
coJepXkalx creneHu M Jorapudmel. braromaps u3yueHuro anreOpandeckoro Matepuala
OPOMCXOIUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOrO0 U aOCTPAaKTHOTO  MBIIIJICHUS
oOyJaronuxcsi, GOPMHUPYIOTCS HABBIKH JIETYKTUBHBIX PACCYKICHHUM, pabOThI C CUMBOJILHBIMU
dbopmamu, TIpeCcTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs MPAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxaTenpHO-MeToANYeCcKast TUHUS «DYHKIUK U TpaQuKH» TECHO TEPEIUIeTaeTCsl C
JIPYTUMH JJHHASIMHA Y9€0HOTO Kypca, TOCKOIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEILHOCTD
u3ydeHuss Martepuana. l3yyeHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB M IpaUKOB, HCHIOIb30BaHNE QYHKIMN JUIs peIIeHHs]
3a/1a4 U3 IPYyruX y4eOHBIX MPEJAMETOB U PEAThHOM KU3HHU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM
aQHAJIM30M, TaK U C pelIeHHeM ypaBHEHHH 1 HepaBeHCTB. [Ipu 3ToM GosblI0€ BHUMAHUE YAETISETCS
(bopMHpOBaHUIO YMEHHS BBIpaXkaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y Pa3IMUYHbIMU BETHUYNHAMH,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMM, CTPOUTh UX rpadukd. Matepuas 3TOil colepaTeabHOH
JIMHUHW HACJICH HAa Pa3BUTHC YMGHI/II\/’I W HAaBBIKOB, ITO3BOJIAIOIIHNX BBIPAXKATh 3aBUCUMOCTU MEXKOY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOl, rpapuueckoil u cioBecHol. Ero mzyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHHUIO aHAIOTUH.

ConepxatenpHas auHAsA «Hadana mareMaTHUecKoro aHajln3ay TO3BOJISIET CYIIECTBEHHO
paCcinpUTh KPYT' KAK MAaTEMATHYCCKUX, TaK U IIPUKIIAJIHBIX 3aaa4, JOCTYITHBIX O6yanOIHHMC${, TakK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIHH, OompenensTh UX
HaI/I6OJ'H:nIJ_II/Ie U HAUMCHBIIINUEC 3HAYCHUA, BBIYUCIIATH IIJIOIIAIM (1)I/II‘yp u 06I>éMBI TCJI, HAXOAUTh
CKOPOCTHM W YCKOpPEeHHs TporeccoB. JlaHHas coaepxaTeinbHas JIMHUS OTKPHIBAET HOBBIC



BO3MO>KHOCTH ITOCTPOCHHSI MATEMATUYECKUX MOJEIICH PEAIbHBIX CUTYalUH, TI03BOJIIET HAXOIUTh
HaWIy4lllee pEIIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHAIbHO-IKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTUYECKOrO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIEHUS] 3aKOHOB MAaTeMaTHKU B HaykKe, TeXHHKEe M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTHUKU KaK HAyKH, U 00 HX
aBTOpax.

CopnepxaTtenpHo-MeToAuYeCcKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOMKECTB M MAaTEMaTU4YECKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIC
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMAaTUKU M €€ MPHIOKCHHH, OHH
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLUIUIMHBI U UX IPWIOKEHUA B equHOe 1enoe. [loatomy
Ba)XHO JIaThb BO3MOXHOCTb OOYy4arolleMycst IMOHHMAaThb TEOPETUKO-MHOKECTBEHHBIH SA3BIK
COBPEMEHHOM MaTEMATUKH U UCIIOJIB30BATh €0 JIJIsl BBIPAKEHUS CBOMX MbICIIEH. /[pyrum BaxKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CcleAyeT IMpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHUH U CJI€I0BAaHUE OIPEACIEHHBIM MPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEeMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHUIO JIOTMYECKOIO MBIIIJICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTMYECKHMX IIPaBHII,
(dbopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Auredpa n Hayaja MaTeMaTHYECKOI0 aHaIM3a IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUS, KOTOpPble IPHU3BaHbl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEH PEeabHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
ammapara aiareOpbl U MaTeMaTH4YecKOro aHaln3a, WHTEPHPETAIllMH IOJYYEeHHBIX pPEe3yJbTaToB.
Takue 3amaHus BIUIETEHbl B KaXAbIM W3 Pa3felioB IPOrpaMMBl, MOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCIONb3YyeTcs s pellieHHus NpUKIaAHbIX 3ajnad. [Ipu pemenun
peayIbHBIX MPAKTUYECKUX 337a4 00y4darolrecs pa3BUBal0T HaOII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, abCTparupoBaTbcs, UCIOIb30BaTh aHAIOTHIO, 00001IaTh 1 KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHusyercss B TIIpollecce M3Yy4YeHHs BceX TeM YydeOHoro kypca «Anrebpa u Havana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauyajga MaTeMaTUYECKOT0 aHAIN3a» OTBOIUTCS
272 gaca: B 10 xmacce — 136 yacos (4 daca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenune apoOeit 1 MPOLEHTOB I peIIeHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHuecKkue
onepaury C JICHCTBUTEIIBHBIMU 4YKCIaMU. MOJylb JEWCTBUTEIBHOTO YMCIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nenbsiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METOJIbl PELICHHUS LEeTIbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouseHs! OT OJHON IEPEMEHHOM. JleneHrne MHOro4wIeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
be3y. MHorousensl ¢ neiasiMu ko3 dunnentamu. Teopema Buera.

[TpeoOpa3zoBaHus YKCIOBBIX BBIPAXKEHUN, COEPKAIMX CTEIIEHU U KOPHHU.

HppanmonaneHele ypaBHEHUSA. OCHOBHBIE METOBI PELICHHS UPPALMOHAIBHBIX YPABHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapudmuueckne ypaBHeHHs. (OCHOBHBIE METOJBI pEIICHUS JorapuMUUYECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenne cucreMm JIMHEWHBIX ypaBHEHMH. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWMHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEACIIUTEIEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyallud C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [ [puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a7a4 U 3a/1a4
U3 pa3IMyuHbIX 00JacTel HAyKU U peaibHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHK1us, crnocodbl 3anaHus QyHkiuuu. B3aummuHo obOpatHble (yHkimu. Kommosuius
¢ynkuuit. ['paduk pynkuun. JneMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHHA.



OO6nacth onpeeNneHns 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu dynknuu. [ITpomexyTku
3HaKonocTosHcTBa. YErHbie n HeuéTtHhle QyHKUUU. [lepuogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIIMHU. MakcuMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbombiiee U HauMeEHbIIEe
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHMCJIIOBOI'O apIyMEHTA.

OyHKIUOHATIBHBIE 3aBUCUMOCTH B PEaJIbHBIX MPOIEccax U sBICHUSIX. [ paduku peabHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCIE0BaTeNbHOCTEH. MeTol MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMeTpuueckas mporpeccud. beckoHedHO — yObIBaroIias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIINU U UX cBOicTBa. ToukHM pazpeiBa. ACUMIOTOTHI TPadUKOB (PYHKIIHA.
CaoticTBa (hyHKIIMH HENMPEPBIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl pelIeHHs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIIUM ISl pelIeHus 3a1a4.

[lepBas u BTopas npousBoHble GyHKIMH. OnpenesacHue, TeOMeTpUIeCKUil U (GU3NIeCKuit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[TpousBoaHbIe NeMeHTapHBIX QyHKIMNA. [[por3BOIHAS CYMMBI, MPOU3BEICHHS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Dilnepa—BeHHa.
[IpuMeHeHrne TEeOpEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PEaJbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciia v BEIYMCICHUS

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensinee obmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKmIa 115 pereHus 3a1a4 B IETbIX YUCIIAX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4Yuciia. ApupMETHUECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YMCeN [UIsl pelleHuss (PU3NYECKUX U
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C IOMOIIbI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHMS CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX, UPPAllMOHAIbHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEANTbHOM JKW3HW, HMHTEPIPETAlus IOITy4YeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue METOIbI pellieHrs ypaBHEHUI U HepaBeHCTB. [ paduueckre MeTo bl pelieHus
3a/1a4 C mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TprMeHeHne MPOU3BOIHON K UCCIEI0BaHHUIO (DYHKIIUN HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpEJeNIEHUs] CKOPOCTH U YCKOPEHHs Ipolecca, 3aAaHHOro (GOopMysoi Hiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHne wuHTerpana Uil HaXOXACHUS IUIOWAAEeH IUIOCKUX Quryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHNA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNS

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh TPAKAAHCKON MO3UIMK OOYyYarolmerocs Kak aKTUBHOIO M OTBETCTBEHHOTO WIIEHA POCCHICKOro OOIIecTBa,
MPEJICTAaBICHUE O MAaTEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, ABICHUH, IPOIeIyp IPasKIaHCKOT0 00IIecTBa (BBIOOPHI,
OTIPOCHI  JIPYroe), YMEHUE B3aUMOICHCTBOBATh C COI[MAIbHBIMU MHCTUTYTaMU B COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(OpMUPOBAHHOCTh POCCUICKON T'pakJTaHCKON HAEHTUYHOCTH, YBAKEHUS K MPOILIOMY M HACTOSIIEMY POCCHUMCKOW MaTeMaTHKH,
LEHHOCTHOE OTHOLLIEHHUE K IOCTHKEHUSIM POCCUNCKNX MAaTEMaTUKOB U POCCUICKOM MaTEMAaTHYE€CKOM IIKOJIbI, UCTIOIb30BAHUE ITUX JOCTHKEHHM
B JPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHME JIyXOBHBIX LIEHHOCTEH POCCHICKOro Haponaa, cHOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IOBEACHUS,
CBS3aHHOI'O C IPAKTUYECKUMM INPUMEHEHMEM AOCTH)KEHHH HAyKM U JEATEIbHOCTBIO YYEHOrO, OCO3HAHME JINYHOIO BKJIaZa B IOCTPOCHHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYas 3CTETUKY MaTeMaTHYECKMX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUH, pacCyKACHUMH,
BOCITPUUMYHMBOCTh K MATEMATUYECKUM aClEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHMSA:

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHUECKHe 3HaHUS B HHTEpecax 3/10pOBOTo 1 0e30macHoro oopasa KH3HU, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0POBbIO (310pOBO€ MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUN U OTAbIXa, PEryispHas ¢puznyeckass akTUBHOCTb),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03/JOPOBUTEIBHON J€SITEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZy, OCO3HAaHUE [IEHHOCTH TPYAOIIO0MS, HHTEPEC K Pa3InYHBIM chepam npodhecCuOHANBHOMN AESITeTbHOCTH, CBI3aHHBIM
C MaTeMaTHKOI U €€ NMPUII0KEHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBIN BbIOOp OynyIiel npodeccuu U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE
IUTaHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHUIO W CaMOOOpPa30BAaHHUIO HA MPOTSHDKEHUM BCEH JKU3HU, TOTOBHOCTH K
AKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTUUYECKUX 3a7a4 MAaTEMAaTHUYE€CKON HAMPaBIEHHOCTH;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:



c(hOpMUPOBAHHOCTH IKOJIOTHYCCKON KYIbTYPhI, TIOHUMAHHUE BIMSHUS COIMATBLHO-PKOHOMUYECKHX MTPOIIECCOB HA COCTOSIHUE MPUPOTHOMN
U COIMAIBHOM CpEJIbl, 0CO3HAHME TTI00aTHhHOT0 XapaKTepa IKOJIOTHUECKUX MPOOIIeM, OPUCHTANNS HA TPUMEHEHHE MAaTeMATUYSCKUX 3SHAHUM JIJIst
perieHus 3aj1a4 B 00JaCTH OKPYXKAIOIel Cpe/ibl, INTAHUPOBAHKE IMOCTYIKOB U OILICHKU UX BO3MOXHBIX MOCIIEICTBUM JIJIsl OKPYKAIOLIEH Cpe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHON MPAKTHKH,
IIOHUMAHUEC MaTeMaTH‘{eCKOfI HayKI/I KakK C(bepbl I-IE':.HOBG‘-IGCKOI\/JI JACATCIIbHOCTH, DTAIIOB eé pa331/1T1/151 W BHAYUMOCTHU IJIA paSBI/ITI/ISI nUBUIN3alUU,
OBJIQJICHUE A3BIKOM MAaTEMAaTUKH U MAaTEMaTUYECKON KYyJBbTYPOH KAaK CPEICTBOM IIO3HAHMUS MHPA, TOTOBHOCTH OCYILECTBJIATH IPOEKTHYIO U
HCCJIEIOBATENbCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MATEMaTHYECKMX OOBEKTOB, INOHATHUN, OTHOIIEHWH MEXAY IOHSATUAMH,
(bopMynupoBaTh ONpeAEaeHHUS MOHATHH, yCTaHABINBATh CYIIECTBEHHBIN MpU3HAK KilaccU(UKallUYU, OCHOBaHMS U1 000OLIEHNS U CpaBHEHUS,
KPUTEPUN IPOBOAUMOTIO aHAIN3A;

BOCIIPUHUMATh, (POPMyIUpPOBaTh U MPEoOPa30BHIBATh CYKICHUS: YTBEPAUTENbHbIE U OTPHULIATENIbHBIE, €IMHUYHBIE, YaCTHBIE U OOLIHeE,
YCIIOBHBIE;

BBISIBJISITH MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U INPOTUBOpEUMsl B (pakTax, JAaHHBIX, HAOMIOAECHUAX M YTBEPKICHHUSX,
npeiaraTb KpUTEPUU IS BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUI;

JIEJIaTh BBIBOJIBI C MCIIOJIB30BaHNEM 3aKOHOB JIOTUKH, JENYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIOUEHUH 110 aHAJIOTUH;

MPOBOJAMTH CAMOCTOSTEIHHO JOKA3aTENbCTBA MATEMAaTUUECKUX YTBEPKACHUM (IIpsSIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALINIO,
MPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYXK/IEHUS U BBIBO/JIBI;

BBIOMpATH CHIOCO0 pelleHus yueOHOH 3a7aul (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUs, BEIOMPATh Hauboee NOIXOAAINNA ¢ yu€ToM
CaMOCTOSITENIHO BBIJIEIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKkue AeiCTBHA:

MCIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATEIbCKUNA MHCTPYMEHT IO3HaHUS, (HOpPMYIHpOBaTh BOMPOCH, (PUKCUPYIOIIME MPOTHBOpPEUHE,
npobJeMy, yCTaHaBIMBAaTh UCKOMOE U IaHHOE, OPMHUPOBATH TUIIOTE3Y, ApPTYMEHTHPOBATH CBOIO MO3UIMI0, MHEHHE;

IPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIEIOBAaHHWE IO YCTAHOBJICHHMIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00BEKTa, IBJIEHUS, IPOLIECCA, BBIBICHHUIO 3aBUCUMOCTEH MEX 1y 00BEKTaMH, SIBJICHUSAMH, IPOLIECCAMU;



CaMOCTOSITENIbHO (OPMYIHPOBaTH OOOOIIEHUS W BBIBOJABI MO pe3yibTaTaM IPOBEIEHHOTO HAONIOACHHUS, UCCIEIOBAaHUS, OLICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IICHNIA;

IMPOrHO3UPOBATH BO3MOKHOC PAa3BUTUC MTPOLECCA, a TAKIKC BbIIBUTATH ITPECATIOJIOKCHHUA O €TI0 PAa3BUTHUH B HOBBIX YCJIOBUSAX.

Patora ¢ undopmaunmeii:

BBISBJIATH J1e(ULUTHI HH(OPMALIUHY, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIIPOC U JUJISl pELICHHUS 3a/1a4H;

BLI6I/IpaTb I/IH(bOpMaI_[I/IIO M3 UCTOYHHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATH, CUCTCMATU3UPOBATE U MHTCPIIPECTUPOBATH HH(bOpMaHHIO
pa3INYHBIX BUAOB U (POPM IPEACTABICHUS;

CTPYKTYpUPOBaTh HH(OPMALIKIO, IPEJICTABIATH €€ B Pa3IMUHBIX (hopMax, ULTIOCTPUPOBATH TpadudecKH;

OILICHUBATh HAJEKHOCTh MH(POPMAIIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe qeliCTBUS

Oo0wmenne:

BOCIIPMHUMATh U (POPMYJIUPOBATh CY>KIACHUS B COOTBETCTBUM C YCIOBUAMU U LIETSIMH OOLIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO
TOYKY 3pCHHUA B YCTHBIX U TIMCbMCHHLBIX TCKCTAaX, AaBATh IMOSACHCHUA 110 XOA4Y PCIICHUA 3aa4i, KOMMCHTHPOBATH HOJIy‘IGHHLIfI PE3YIbTAT,

B XoA€ OOCYXIEHHs 3a/JaBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TeMbl, MpOOJIEMbl, peliaeMoi 3ajauM, BbICKa3bIBaTh HJEH,
HalleJICHHbIE Ha MOMCK PELIEHMS, CONOCTABIIATh CBOM CYKICHUS C CYKICHHUSMHU JIPYTHX YYAaCTHHMKOB JMANora, oOHapyXHMBaTh paszivyuue U
CXO/ICTBO IO3UIIMHA, B KOPPEKTHOU (hopMe pOpMyIMpOoBaTh pa3HOIIACHUS, CBOM BO3PaKEHMUS,;

MPEACTABJIATh PE3YJIbTAaThl PCHICHUA 3aaa4u, SOKCIICPUMECHTA, UCCIICIOBAHUSA, IIPOCKTA, CAMOCTOATCIBHO BI)I6I/IpaTI> q)OpMaT BBICTYIIJICHUA
¢ Y4€TOM 3ajJa4 Mpe3eHTAIN U OCOOCHHOCTEHN ayJUTOPHH.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusanus:

COCTaBJIATh IUJIaH, AJITOPUTM pELIEHUs 3aladyd, BbIOMpaTh CHOCOO peHieHHus ¢ Yy4ETOM HMMEIOIIMXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOI HH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BJIAACTH HABBIKAMU IIO3HaBaTEILHOU pe(l)J'IGKCI/II/I KaK OCO3HaHHA COBEPIIaACMBbIX }IGI;'ICTBPIP’I 1 MBICIIUTCIIBHBIX ITPOLUECCOB, UX PE3YIbTATOB,
BJIAJIETh CITIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIIecca M Pe3yiibTaTa pelIeHIs] MaTeMaTHIeCKON 3a/1a4H;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUU 33Jla4d, BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENLCTB, TAHHBIX, HAMIEHHBIX OIMOOK, BEISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJbTaTa IEIH W YCIOBUSAM, OOBSCHATh TNPHUYMHBI JTOCTHKCHHS WJIM HEIOCTHIKCHUS pPE3ylIbTaTOB
NeSITeTbHOCTH, HAXOIUTh OIMUOKY, 1aBaTh OICHKY NPUOOPETEHHOMY OIIBITY.



CoBMecTHas1 1eITEIbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHIUBUAYAIBHONH pabOTHI MPHU PEUICHUH y4eOHBIX 3a]lad, MPUHUMATH IIEITh
COBMECTHOH JeSTeIbHOCTH, IJIAHUPOBATh OPTaHU3ALUI0 COBMECTHOW pabOTHI, paclpeesiaiTh BUbI paboT, 10roBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3ynbTat paboThl, 00001IaTh MHEHHUS HECKOJIBKHUX JIFO/ICH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (00CykaeHUS, 0OMEH MHEHUH, «MO3TOBbIE HITYPMbI» i HHBIE), BBIIOIHITH CBOIO YaCTh paOOTHI
U KOOPAMHUPOBATh CBOU JICHCTBHSI C APYTUMH YJICHAMH KOMAaH/bI, OLIEHHBATh KA4eCTBO CBOETO BKJAJa B OOIIMH MPOIYKT IO KPUTEPUSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEJAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce oOydarouuics MOJIYYUT CICAYIOIIUE MPEIMETHBIE PE3yJbTaThl MO OTIAEIBHBIM TeMaM paboueit
porpaMMbl y4eOHOTo Kypca «Anredpa u Hadyajga MaTeMaTUYECKOTO aHATHM3a:

Yucsia v BBIYUCICHUA:

CBO6OI{HO OIICpHUPOBATH MOHATUAMU: PATUOHAIBHOC YHCJIO, OeckoHeuHas nepuoandcCKas IIpO6I), MMPOLCHTHI, UPppATXOHAIIBHOC YUCIIO,
MHOXCECTBA pallMOHAJIBHBIX N )IGfICTBHTGJ'II)HBIX qunceil, MoayJib HGﬁCTBHTGJ’IBHOFO qHuciJia,

MPUMEHSTh JPOOH U MPOLEHTHI JJIs PEeIIeHUs MPUKIIAIHBIX 33/1a4 U3 PA3IUYHBIX OTpacieil 3HaHUH U peaTbHOM KU3HU;

MPUMEHSTh MPUOTMKEHHBIE BRIYUCIICHUS, PABUJIa OKPYTJICHUS, TPUKUAKY U OLIEHKY pPe3yabTaTa BHIYHCICHUM;

CBOOOHO OTIEPUPOBATH MOHATHEM: CTEIICHB C IEJIBIM TIOKa3aTeJIeM, UCTIOB30BaTh MOAXOIANIYI0 (GOpMY 3aIiCcH TEHCTBUTESIILHBIX YHCEIT
JJId pECHICHUA MPAKTUYCCKUX 3aaa4 U NPCACTABICHUS JaHHBIX

CBOOOJHO OTIEpUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYypalIbHOM CTETEHU;

CBOOOHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM MTOKa3aTelNeM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: Joraprudm yucia, 1ecITUYHbIE U HaTypaibHbIE JIOTapu(pMblI;

CBO60}1HO ONEprUpOBaAThH NOHATUAMHA: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC YW CJIOBOT'O apryMCHTA,

OTIepUPOBATH IOHATUSIMU: APKCUHYC, APKKOCHHYC U apKTaHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUS H HEPABEHCTBA:

CBO60}1HO ONCprUpOBaATh MOHATUAMU: TOXKACCTBO, YPAaBHCHUC, HCPABCHCTBO, PABHOCWUJIBHBIC YPAaBHCHUA W YPaBHCHHUA-CIICACTBUA,
PaBHOCHUJIBHBIC HCPABCHCTBA,

MPUMEHSTh Pa3jINYHbIe METOJBI PEUICHHs PAIMOHANBHBIX U APOOHO-pallMOHANBHBIX ypaBHEHUH, MPUMEHSATh METOJ] WHTEPBAIOB JUIS
peIlIeHUsT HEPABCHCTB;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: MHOTOWIEH OT OJHOM NMEPEMEHHON, MHOTOWIEH C IIeJIbIMU KO3 dUllneHTaMu, KOPHH MHOTOYJIeHA,
MPUMEHSTH JIeJIeHHe MHOTOYWIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy besy u reopemy Bueta 1is perenus 3anay;



CBOOOJIHO ONEPUPOBATH NOHATUSAMH: CUCTEMA JIMHEHHBIX YPaBHEHUH, MAaTPUILA, ONPEACIUTENIb MAaTPHULBI 2 X 2 U ero reoMeTpU4eCcKuit
CMBICJI, UCIIOJIb30BaTh CBOMCTBA OMPEACTHUTENS 2 X 2 i BBIYMCIEHUS €0 3HAYCHUS, IPUMEHSTH ONPEICTUTENH ISl PEIICHHUS] CUCTEMbI
JMHEWHBIX YpaBHEHH, MOJICTUPOBATh PEaJIbHBIE CUTYAIlUH C TOMOILBIO CHCTEMBI JIMHEHHBIX YPaBHEHHUN, HCCIIEI0BATH TOCTPOCHHBIE MOJIEIIH C
IIOMOILBIO MaTPHI] U ONIpeesInTeNIed, HHTEePIPETUPOBATh OJYyYEHHbIH pe3ynbTar;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMU 7S IPpe0Opa30BaHUs BEIPaKEHUIL;

BBITOJIHATH MPEOOPA30BAHMSI YHCIOBBIX BRIPAKEHHH, COEPKALIMX CTETIEHHU C PALlMOHATIBHBIM ITOKa3aTeleM;

UCTIOJIb30BaTh CBOMCTBA JOTapu(pMOB IJIsl TpeoOpa3oBaHus Jorapu(MUIECKUX BBIPAKECHUH;

CBOOOJIHO ONEpUPOBaTh MOHATUSAMH: UpPpalMOHAJIbHBIC, MOKa3aTeIbHbIE U JOrapu(pMHUUECKUE ypaBHEHHS, HAXOAWUTh HUX DPELICHUs C
HOMOILBIO PABHOCUJIBHBIX MIEPEXOA0B HIIM OCYLIECTBIISS IPOBEPKY KOPHEH;

IPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI [T IpeoOpa3oBaHusl TPUTOHOMETPHUIECKUX BBIPAKEHUH;

CBOOOJTHO OTEPHPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, MPUMEHATH HEOOXOIUMBbIe (OPMYIBI ISl PEIIeHUs] OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKHUX YPaBHEHUI;

MOJICJIUPOBaTh pEalbHbIE CUTYallMd Ha S3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPAaBEHCTBA I10 YCJIOBHIO 3a/ayH,
HCCIIE0BaTh OCTPOESHHBIE MOJIEIIH C HCIOIb30BAaHUEM allliapara ajareopsl.

DyHKIUHA U TPaPUKU:

CBOOOJTHO ONIEpUPOBATh MOHATUAMU: (DYHKIIMSL, CIOCOOBI 3a1aHus GYHKIINHU, B3AUMHO 00paTHbIe QyHKIMH, KOMIO3ULUS (PYHKIMN, TpaduK
(GyHKLMY, BHIIOIHATH 3JIEMEHTapHbIe peoOpa3oBaHus TpapuKoB (PyHKIMMT;

CBOOOJTHO OIEPHPOBATH TOHATHAMH: OONACTh ONpPEACNCHHS W MHOXXECTBO 3HAYCHWH (YHKIWH, HYIH (QYHKIUH, TPOMEKYTKU
3HAKOMOCTOSTHCTBA;

CBOOOJTHO OIEPUPOBAThH MOHATUAMU: YETHBIE U HEUETHBIE (DYHKIMH, TepUOAHUECKUE (DYHKIIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH,
MaKCUMYMbl U MUHUMYMBbI (DYHKIIUH, HanOoJIbIlIee M HAaUMEHblIIee 3HaueHne (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATh MOHATHUSMH: CTETeHHass (QYHKIWS C HATYpaIbHBIM M IENBIM TTOKa3aTeseM, TpaduK CTENeHHOW (YHKIHUU C
HATYpaJIbHBIM U IEJTBIM TIOKa3aTesieM, TpaguK KOpHs N-0i cTeneHn Kak GyHKIH 00paTHOM CTETIEHN C HaTypaJbHBIM ITOKa3aTeleM;

ONEepUpOBATh TOHATHAMU: JIMHEHHAas, KBaJgpaTH4HAs M JPOOHO-TUHEWHas (QYHKUWHU, BBIIOJIHATH JJIEMEHTAPHOE MHCCIEOBAaHUE U
MOCTPOCHHE UX TPaPUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMHE: TTIOKa3aTeNIbHAs U JorapuMIuecKkas GyHKINN, KX CBOWCTBA U Tpa(UKH, UCTIONB30BaTh X TPAPUKH
JUISl peILIEHUs] YPABHEHUH;

CBOOOJTHO ONEpUpPOBaTh MOHATUSAMU: TPUTOHOMETPUYECKAss OKPYXHOCTb, ONpEIeNeHHEe TPUTOHOMETPUUYECKUX (DYHKIMH YHCIOBOTO
apryMeHTa;

UCIOJIb30BaTh TpauKK QYHKIMH 1 CCIIe0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN IIPU PEILIEHUH 3a]a4 U3 JPYTruX y4eOHBIX IPEIMETOB U
peabHOM JKNU3HHU, BBIpaXaTh (POpMyIaMH 3aBUCUMOCTH MEXy BEJTMUNHAMM;



Hauyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO ONEpUPOBATh MOHATHAMU: apuUPMeTHdecKas M TeoMeTpuyecKas Mporpeccusi, OECKOHEYHO YObIBaroIas reoMeTpuvecKas
nporpeccusi, TMHEHHBINH U 9KCIIOHEHIIUAIBHBIA POCT, (JOPMYJIa CIIOKHBIX MPOLIEHTOB, HIMETh MPEICTABICHUE O KOHCTAHTE;

UCII0JIb30BaTh MPOTPECCHM Ul PELIEHUS PEaIbHBIX 33/1a4 IPUKJIAHOIO XapaKTepa;

CBOOOJIHO ONEPHPOBATH HMOHATUSAMM: I1OCIEA0BATEIBLHOCTb, CIOCOOBI 3alaHMsl MOCIEI0BaTEIbHOCTEH, MOHOTOHHBIE U OIpaHUYCHHBIE
MIOCJIEI0BATEIbHOCTH, IIOHUMATh OCHOBBI 3apO’KJICHUS MAaTEMaTHUECKOTO aHAJIN3a KaK aHan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: HEMPEPbIBHBIE (PYHKIIUH, TOUYKU pa3pbiBa rpaduka GyHKIMH, aCHMIITOTH rpaduka GyHKINH;

CBOOOJIHO ONepUpOBaTh MOHATHEM: (DYHKIIMS, HEIPEpbIBHAS Ha OTpE3Ke, MPUMEHATh CBOMCTBA HENPEPHIBHBIX (PYHKLUI A pelieHus
3ajay;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TIEPBasi M BTOpasi MPOU3BOIHBIC (PYHKIINH, KacaTelbHas K rpaduky QyHKINY;

BBIYUCIISITH IPOU3BOIHBIE CYMMBI, TPOU3BEICHHS, YACTHOTO M KOMITO3UIIMU ABYX (DYHKIIHUH, 3HATH POU3BOJHBIE DJIEMEHTAPHBIX (DYHKITHIA;

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl peLeHUs 3a1au.

MuoxxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OIIEpAllMU HaJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN ammapar JUisl ONMMCAHUS pealbHBIX MPOLECCOB M SIBJICHUM, NMPU PEIIeHUuH 3a/1ad U3 JIPYrux
y4eOHBIX IPEMETOB;

CBOOOJTHO OIEpPUPOBATH MOHATHUAMHU: ONpEIeNCHHe, TeopeMa, YypaBHEHHE-CIIEACTBUE, CBOMCTBO MaTeMaTH4YEeCKOro OOBEKTa,
JI0Ka3aTeNNbCTBO, PABHOCWIIbHBIE YPABHEHMSI U HEPABEHCTBA.

K kxoHny oOyuenuss B 11 kiacce oOyyarouuiics HOJYYUT CIEAYIOIIME MpEeIMETHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboueit
IporpaMMbl yueOHOTo Kypca «Anredpa 1 Hayaja MaTeMaTHYeCKOro aHaIu3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: HATYpPaJbHOE U IIEJI0€ YUCIIO, MHOXKECTBA HATypPaJbHBIX U LEJIbIX YHCEN, UCII0JIb30BAaTh MPU3HAKU
nenumoctH nenbix uyucen, HOJl m HOK HaTypanbsHBIX yncen s peleHus 3aaa4d, IpUMEHATh anroput™ EBkinaa;

CBOOOJTHO ONEpPHpPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3alKMCHIBaTh HATypalibHble YMCIAa B Pa3IMYHBIX IMO3UIIMOHHBIX CHCTEMax
CUHCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YMCIO U MHOXKECTBO KOMITJIEKCHBIX YHCEN, MPEICTaBIsATh KOMIUIEKCHbIE YHUClla B
anredpandeckoi U TPUrOHOMETpUYECKor (hopMe, BHITIOIHITH apupMETHUECKHE ONepalii ¢ HUMU U U300pakaTh Ha KOOPIAMHATHON TJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJTHO OINEPHUPOBATH MOHATUAMU: HPPALMOHATbHbIC, TIOKAa3aTelbHbIe U Jorapu(MUUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHHS C
MOMOILBIO PABHOCUIIBHBIX MIEPEXOI0B;

OCYILECTBIISATh OTOOP KOPHEH MpH pelIEeHNH TPUTOHOMETPUUECKOTO YPaBHEHUS;



CBOOOJIHO OIEpUPOBATh HMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh HEOOXOAUMbIE (OPMYIbI Ui PEIIEHUs] OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMH: CHCTEMA U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB, PABHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIICICTBUS,
HaXOJUTh PELICHUs CUCTEMbl U COBOKYIHOCTEH PpalMOHAIBbHBIX, MPPALUOHAIBHBIX, OKA3aTENbHbIX W JIOrapu(pMHUUECKUX YpPaBHEHUH U
HEPABCHCTB;

pemarb palnuoHalbHbIe, UPPALMOHANbHbIE, ITOKa3aTelIbHbIC, JOrapu(MHUUECKUE W TPUTOHOMETPHUECKHUE YpaBHEHHUS W HEPaBEHCTBA,
coJepaKale MOyJIU U apaMeTPhl;

IPUMEHSATH rpauuecKrue METO/Ibl Ul PELIeHNs ypaBHEHUH 1 HEPABEHCTB, a TAKXKE 33/1a4 ¢ IapaMeTpamy;

MOJIEJIUPOBATh peajibHble CUTYallMU Ha S3bIKE aareOphl, COCTABIATH BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO
3a/1a4M, UCCIIEI0BaTh OCTPOSHHBIE MOJIENH C UCIIOJIB30BaHUEM aliapaTa aare0pbl, MHTEPIPETUPOBATh MOJIyYEHHBIN Pe3yJIbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH I'paMKH KOMIO3ULIUU (PYHKIUI ¢ HOMOILBIO 3JIEMEHTAPHOTO UCCIIEOBAHUS U CBOMCTB KOMITO3ULIMM JBYX (DYHKIIMIA;

CTPOUTH FeoMeTpHueckue 00pa3bl ypaBHEHUN 1 HEPABEHCTB HAa KOOPIMHATHOM MJI0CKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKN TPUTOHOMETPUIECKUX (DYHKITHIA;

NPUMEHSTh QYHKIUU JJI1 MOJICITMPOBAHUS U UCCIIEI0OBAaHUS pPeabHbIX MPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJImu3a:

UCIOJIb30BaTh MPOU3BOJHYIO /ISl UCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTb U AKCTPEMYMBI;

HAXOJUTh HauOOJbIIIee U HAaUMEHbIlIee 3HaYeHHs (PYHKIIMK HEPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO JJIsl HAX0K/IEHUSl HAWJTy4lIero pelieHns B IPUKIIaJHBIX, B TOM YHCIIE COLMAIbHO-9KOHOMUYECKHUX, 3a]1a4aXx,
JUIS OTIpENIeNIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 334aHHOr0 (HhopMyol Wiin rpaduKoM;

CBOOOJIHO ONEPHPOBATh MOHATUSAMM: MEPBOOOPA3HAs, ONpPeeIEHHBIN UHTErpall, HAXOIUTh NEPBOOOPA3HbBIE JIEMEHTAPHBIX (PYHKIUI 1
BBIUMCIATH UHTErpai no ¢popmyne Herorona-Jleitbuuna;

HAXOJUTh IJIOLIAAN MIIOCKUX (GUTYp U 00BEMBI TEN C TOMOIIbIO UHTETpaa;

UMETb MPE/ICTaBICHUE O MaTEeMaTHUECKOM MOJICIMPOBAHUH Ha TIpUMeEpe COCTaBICHUS AU(PepeHINaTbHbIX YpaBHEHUH;

pelath NpUKIATHBIE 337auyd, B TOM YHCJIE COLHATbHO-3KOHOMHUYECKOTO0 M (PU3MUECKOro XapakTepa, CPeACTBAMU MaTeMaTHYECKOTro
aHaJIn3a.

MOJIYJIb «IIKOJbHBIA YPOK»

Peanmaunﬁ negarortyeCKuMu paGOTHI/IKaMI/I BOCIIUTATCIIBHOI'O MOTCHIMAJIA YpOKa NpCAnojaract CJICAYOIIee:



YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUN MEXKTy earorndeCKuM pabOTHUKOM B 00Y4aIOIIUMUCS, CIIOCOOCTBYIOIINX MTO3UTHBHOMY
BOCIIPHATHIO 00y4YarOmUMUCs TpeOOBaHUN U MPOCKO MEAarornueckoro paboTHUKA, IPUBICYCHUIO UX BHUMAHUS K 00CYyK/1aeMOi Ha
ypoke nuH(pOpMaIiH, aKTHBU3AIMH TT03HABATEIILHON ACATEIbHOCTH;

noOykJIeHNuEe 00yJaronuXcsi COOTIOAATh HAa YPOKE OOIICTIPUHATHIC HOPMBI TTOBEICHUS, TIPaBUIIa OOIICHHS CO CTAPIIMMHU
(megarornuecKkuMu pabOTHUKAMU) U CBEPCTHUKAMHU (00YJarOIUMHUCS ), IPUHIUIIBI y4eOHOM JUCIUIUIMHBI U CAMOOPTaHU3AIHH;
NpUBJICYEHIE BHUMaHMs 00yJaronIMXCsi K IEHHOCTHOMY aCIEKTY M3y4aeMbIX Ha ypOKax SIBICHHH, OpraHu3aIys uxX paboThl ¢
NOJIy4aeMOi Ha ypOKe COLMAIbHO 3HAYMMOW HH(OpMaLuel — MHUIIMAPOBAHUE €€ 00CYK/IEHHS, BBICKA3bIBAaHHS 00yYaIOIIMMUCS
CBOET0 MHEHHUS 110 €€ MOBO/Y, BEIPAOOTKU CBOETO K HEW OTHOIICHHS;

UCIIOJIb30BaHUE BOCITUTATEIBHBIX BO3MOKHOCTEH CO/IEpKAaHUS y4eOHOrO IIpeIMeTa Yepe3 AEMOHCTPAIHIO 00YJaIOIIUMCS IPUMEPOB
OTBETCTBEHHOTO, TPAKJAHCKOTO OBEJICHHS, TIPOSIBIICHHSI YEJIOBEKOIIOOUS U 10OpPOCEpACUYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIINX
TEKCTOB JJIsl YTEHHUSI, 3324 JIJIsl pEIICHUS, TPOOJIEMHBIX CUTYaIMi J1s1 0OCYKJICHHS B KJIACCE;

NpUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POpPM pabOThI ¢ 00YHAIOIIUMHUCS: WHTEIUIEKTYaJIbHBIX UTP, CTUMYJIHPYIOIIUX MTO3HABATEIBHYIO
MOTHUBAIMIO O0YJAIOUINXCS; TUIAKTHYECKOTO TeaTpa, T/Ie MOydeHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPAIBHBIX TTOCTAHOBKAX;
JMCKYCCHI, KOTOPbIE Jat0T 00Yy4YaroIIMMCsl BO3MOXHOCTb TPUOOPECTHU OIBIT BEACHUS KOHCTPYKTUBHOTO AMAJIOra; IPYIIOBON pabOThI
WM paboTHI B Tapax, KOTOPBIE Y4aT KOMaHIHOM padoTe U B3aMMOJICHCTBUIO C IPYTUMH JIETHMH;

BKJIFOUCHHE B YPOK UTPOBBIX MPOIETYP, KOTOPBIE TIOMOTAIOT MOIEP’KATh MOTHBAIIMIO 00YYarOIIUXCsl K OTYYESHHIO 3HAHH,
HaJIa)KUBAHUIO TIO3UTHBHBIX MEXIMYHOCTHBIX OTHOLICHUH B KJIacce, TOMOTal0T YCTaHOBJICHHUIO TOOPOKeIaTenbHOM aTMOc(hephl BO
BpeMs ypOKa,

opranu3zaiys megcrBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YJAIONINXCS HAJl X HEYCTIEBAIOIIMMHE OJTHOKJIACCHUKAMH, JAOIIETO UM
COLMAIBHO 3HAYMMBII OMBIT COTPYTHHYECTBA U B3aWMHOW TOMOIIIH;

WHHUIIMMPOBAHKE U TIOJIEPIKKA HCCIEIOBATENBCKON IEATEIIbHOCTH O0YJAIONINXCSl B paMKaX peai3alii UMH WHAWBUAYATBHBIX U
IPYNIIOBBIX UCCIEI0BATENBCKUX MTPOEKTOB, YTO JIACT 00YUYAIOIIMMCS BO3MOXKHOCTD TPUOOPECTH HABBIKU CAMOCTOSITEIILHOTO PEIICHUS
TEOPETHUYECKOM MPOOIEMBI, TEHEPHUPOBAHHS U O(OPMIICHUS COOCTBEHHBIX UJICH, YBaXKUTEILHOTO OTHOLICHUS K YY)KUM HJICSIM,
oopmIIeHHBIM B paboTax JPYrux MCCIeA0BaTENEH, HABBIK ITyOJIMYHOTO BBICTYIUICHHS NIEpeT ayAUTOPHEH, apryMEHTHPOBAaHUS 1
OTCTaWBaHMS CBOCH TOYKH 3PCHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
MHOXECTBO JCHCTBUTEIBHBIX YHCEIL. bubnunoreka LIOK
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
9 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1 Bu6mmoteka [JOK
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1 bubmuoteka [IOK
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 bubmuorexa [IOK
ypaBHEHUS
5 Jlorapudmuueckast GyHKIIHS. 18 1 bubmuoreka [IOK
JlorapudmMuueckue ypaBHEHHs
5 TpuroHomeTpuuecKkue BeIpaXeHUs U 29 1 bubmuorexa [IOK
ypaBHEHUS
7 IToce0BaTeNbHOCTH U TIPOTPECCHH 11 1 bubinorexa LIOK
8 HenpepriBabie pynkuu. [IponsBoanas 20 bubnnorexa [JOK
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 4 1 bubnunorexa LIOK
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero 5 5 o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 HccnenoBanue yHKIHIA C TTOMOIIBIO 29 1 bubmotreka [JOK
IIPOU3BOHOMN
2 [TepBooOpasHas 1 HHTETpa 12 1 Bubmorexa LIOK
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHHA. 14 1 bubnunorexa [JOK
Tpuronomerpruyeckue HepaBeHCTBA
4 HppaunoHanbHble, IOKa3aTEIbHbIE U 24 1 bubnuoreka [JOK
norapuMuUecKrue HepaBeHCTBA
5 KommiekcHbie ynucna 10 1 Bubmuorexa [IOK
6 HaTypasbHble U LIENIblE YhCia 10 1 Bubmiorexa LIOK
CucreMsl paliiOHaIbHBIX, UPPALMOHATBHBIX bubnuoreka IIOK
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ napameTpamu 16 1 Bubmuorexa [IOK
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 1 bubnuoreka [JOK
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne uudgposbie
/i Tema ypoka Beero Kourpoubnbie IIpakTHyeckue ofpajoBaTETbHbIE
padoThI padoThbI pecypes!
1 MHOX€eCTBO, Onepanuy HajJ MHOKECTBAMH U 1 bubmuorexa [JOK
HX CBOICTBa
2 Juarpammsbl Diinepa-Benna 1 Bubmiorexa LIOK
3 IIpuMeneHne TEOPETUKO-MHOKECTBEHHOTO 1 bubmmorexa [IOK
anmnapara J1Js pelieHus 3a1au
Parmmonansueie ynciaa. OOBIKHOBEHHBIE U bubmuoreka ITOK
4 JECSITUYHBIEC IPOOU, TTPOLIEHTHI, 0ECKOHEUHbIE 1
MepUOANYEcKUEe Ipodu
ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U bubmoreka IJOK
) JeCSITUUHBIE JPOOU, MPOLIEHThI, OECKOHEUHbIE 1
MePUOANYECKHE 1podu
5 [Tpumenenue apoGeit ¥ NPOLEHTOB ISt 1 bubnuoreka [JOK
pelieHust NpUKIaAHbIX 3a7a4
7 [Ipumenenue npoOeit 1 IPOILIEHTOB TS 1 Bbubmoreka [JOK
pelieHus: NpUKIaAHbIX 3a7a4
8 JeicTBuTenbHbIe yncia. PanmonanbHbie 1 1 bubnuoreka [IOK
HWppalMOHAIIbHBIC YKCIia
9 Apudmerndeckre oneparum ¢ 1 bubanorexa [JOK

HGfICTBHTCJIBHBIMH qucjiaMu




Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0

bubmuoreka LIOK

10 .

CBOICTBa

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA bubmumoreka [IOK
11 OKPYIJVICHUS, IIPUKUKA U OLICHKA PE3yJIbTaTa

BBIYMCIICHUI

OCHOBHBIE METObI PELICHUS LIEIbIX U bu6mmoreka [IOK
12 JIPpOOHO-pallMOHAIBHBIX YPaBHEHUHN U

HEPaBEHCTB

OCHOBHBIE METObI PELICHUS LIEIbIX 1 bu6mmoreka [IOK
13 JIPpOOHO-pallMOHAIBHBIX YPaBHEHUHN U

HEPaBEHCTB

OCHOBHBIE METO/IbI pEIICHHUS LETbIX U bubnuorexa [JOK
14 JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U

HEPABEHCTB

MHorouseHsl 0T 0/IHOH epEMEHHOM. bubnnoreka [JOK
15 Jlenenre MHOTOUJIEHA HA MHOTOUICH C

octaTtkoM. Teopema besy
16 MHoOro4ieHs! ¢ HeNbIMH KO3 PUIIMEHTaMH. bubnuoreka [IOK

Teopema Buera
17 Pemenne cucreM TMHEHHBIX YpaBHEHUN bubanorexa LIOK
18 Pemrenne cucreM TUHEHHBIX YpaBHEHUN Bubmiorexa HOK

Martpuna cucTeMbl JINHEWHBIX YPaBHEHUM. bubnnorexka [JOK
19 Onpenenurens MaTpULBl 2X2, €T0

T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS




20

Ornpenenurens MaTPUILI 2X2, €T0
FeOMETPUYECKUI CMBICI U CBOMCTBA;
BBIUHCJIEHHUE €r0 3HAYECHUS

bubmuorexa [JOK

21

22

23

[Ipumenenue onpeaenuTens A perieHus
CUCTEMBI JINHEWHBIX YPaBHEHUU
Pemenue npukinaaHpix 3a7a4 ¢ MOMOILBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI
Pemenue npukinaaHbix 3a7a4 ¢ MOMOIIBIO
CUCTEMBI JINHEUHBIX YPaBHEHUI

bubmuoreka [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

24

KonTponbnas padoraNe 1 "Pannonanbhble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YypaBHEHUH"

bu6mmoreka [IOK

25

26

OyHKIMSI, CIOCOOBI 3aJaHUS (PYHKITHH.
B3aumno oOpatnsle pynkiun. Komnosumus
byHKIMIA

I'padux GpyHKIMU. DIeMEeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIMN

bu6mmoreka [JOK

bu6nmoreka [JOK

27

OO6acth ornpeesieHust © MHOXECTBO
3HaueHuil pynkuuu. Hynu pyHkumm.
IIpoMexyTKH 3HaK OCTOSTHCTBA

bu6mmorexa [IOK

28

YéErHble U HEYETHBIE PYHKIIUHU.
[lepuoanueckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

bu6mmorexa [IOK

29

MakcuMyMBbl U MUHUMYMBI (DYHKIIHH.
HauOossiiee 1 HanMeHbIlIee 3HAUEHNE
(GYHKIIMM Ha IPOMEXKYTKE

bubmuorexa [JOK

30

Jlunelinas, KBaJpaTu4Has U IpOOHO-
TUHEWHas QYHKIUH

bubmuoreka [JOK




9JI€M€HT3.pHO€ HCCIICOOBAHUC U ITOCTPOCHUC

bubmuorexa [JOK

31 .
rpaduKoB ATUX PYHKITUN

30 DEeMEHTapHOE UCCIIEIOBAaHUE U ITIOCTPOCHUE bubnuorexa [JOK
rpaduKoB 3TUX HYHKUIUI

33 CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom bu6mmoreka [IOK
HeroTona

34 Crenens c 11e7bIM MIOKa3aTeneM. bunom bubnuorexa [JOK
Hprorona

35 CrenenHast GyHKIUS C HATYPATBHBIM U bubnuorexa [JOK
HesbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas padorta Ne 2"Crenennas bubnnoreka [JOK
¢dbynkus. E€ croiictBa u rpaduk”

37 ApudpmeTnueckuii KOpeHb HaTypaIbHOU bubnnoreka [JOK
CTEIIEHU U €ro CBOMCTBA

38 ApudpmeTrueckuii KOpeHb HaTypaibHOU bubnnorexka [JOK
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, bubnuoreka [IOK
COJIEpIKaIMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHUI, bubnnoreka [JOK
COJIEp KaIlNX CTENeHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, bubnuorexa [IOK
COJIep KaIlNX CTENEeHH U KOPHU
WppanmonansHble ypaBHeHNsA. OCHOBHbBIE bubnuorexa [IOK

42 METO/Ibl PELIECHUS NPPALMOHAIBHBIX
ypaBHEHUH
Hppaunonanbabie ypaBHeHUs. OCHOBHBIE bubmuorexa [JOK

43 METO/Ibl PELIEHUS UPPALMOHATIBHBIX

YpaBHEHUH




44

Uppanmonanbusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

bubmuorexa [JOK

45

46

47

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN
HMPPALMOHAIIBHBIX YPAaBHEHUU
PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UPPaLMOHAIIBHBIX YPaBHEHUI

PaBHOCUIIBHBIE TIEPEXObI B PELICHUH
UppallMOHATIBHBIX YPaBHEHUI

bubmuoreka [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

48

49

50

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUT
HMPPALMOHAIIBHBIX YPaBHEHUU

CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU KaK
(GyHKIIUM 00paTHOM CTENEHU C HaTypaTbHBIM
MOKa3areieM

CBoiicTBa 1 rpaduk KOpHS N-0if CTENEHN KaK
¢GbyHKIMN 0OpaTHOM CTENEHH ¢ HaTypalbHbIM
IIOKa3aTeseM

bu6mmoreka [IOK

bubmuorexa [JOK

bu6nmoreka [JOK

51

Kontponbnas padora Ne 3 "CoiicTBa u
rpaduk KOpHs N-0if cTeneHu.
WppanmonansHble ypaBHeHNA"

bu6mmorexa [IOK

52

53

54

Crenens ¢ pallOHAIBHBIM ITOKA3aTENEM U €€
CBOMCTBA

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA
Crenens ¢ pallMOHAIBHBIM ITOKA3aTENEM U €€
CBOMCTBA

bu6mmorexa [IOK

bubmuorexa [JOK

bu6mmorexa [IOK

55

[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

bu6mmoreka [IOK




Hcnonp3oBanue rpaduka GyHKIMM 115

bubmuorexa [JOK

% pelIeHNs] ypaBHEHUM

57 Hcnonp3oBanue rpaduka GyHKIMM 115 bubmumoreka [IOK
pelIeHusl ypaBHEHU I

58 [TokazarenbHble ypaBHEeHUsI. OCHOBHbIE bubmuorexa [JOK
METO/bI PeIIEHUs T0Ka3aTeJIbHBIX YPaBHEHUI

59 [lokazarenbHble ypaBHEeHUS. OCHOBHbIE bubnnorexa [HOK
METO/IbI pellIeHUs 0Ka3aTeJIbHBIX YPaBHEHUI

60 [lokazarenbHble ypaBHEeHUS. OCHOBHbIE bubnnorexa [HOK
METOBI pEIICHUS MOKA3aTEIbHBIX YPaBHEHUI
CucreMaTH3anys 3HaHUH 10 TEME bu6mmoreka [IOK

61 "ITokazarenpHas pynkuus. [lokazareabHbie
ypaBHeHus"

62 Jlorapudwm gucna. CBoiicTBa torapugma bubmuorexa LIOK

63 Jlorapudm uucna. ColicTBa jJorapudpma Bubmiorexa HOK

64 Jlorapudm uucna. ColicTBa jJorapudpma Bubmiorexa HOK

65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI Bubmorexa [IOK

66 JlecATUYHBIC U HATypaJIbHBIC JIOTapH(MBI Bubamorexa [IOK

67 [IpeoOpa3oBaHue BbIpaXeHHH, CoIepIKaLIIX bubnnoreka [JOK
sorapupmbl

68 [IpeoOpa3oBaHue BbIpaXeHHH, CoIepIKaLIIX bubnnorexka [JOK
Jorapu@msl

69 [IpeoOpa3oBanue BBIpaXKEHUN, COACPIKAIINX bubnuoreka [IOK

sorapupmbl




70

Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
rpaduk

bubmuorexa [JOK

71

72

Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U
rpadux

Hcnons3oBanue rpaduka GyHKIUN 1715
pelIeHNs] ypaBHEHUM

bubmuoreka [JOK

bu6mmoreka [IOK

73

Hcnons3oBanue rpaduka QyHKIIUN IS
pelleHHs YpaBHEHHIA

bu6mmoreka [IOK

74

75

76

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE
METOBI peIIeHUs JIOTapU(PMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBueHnus. OCHOBHbIE
METO/IbI pelIeHuUs JorapuPpMUIEcKux
YpaBHEHUU

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

METOBI peIIeHus JIorapuPMUIECKUX
ypaBHEHUH

bu6mmoreka [IOK

bubmuorexa [JOK

bu6nmoreka [JOK

77

PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH
Jorapu(PMUYECKUX YpaBHEHUM

bu6mmorexa [IOK

78

79

80

PaBHOCHIIbHBIE TTIEpEXObl B PELHICHUH
Jorapu(PMUIECKUX YpaBHEHUN
Konrtponsnas padoraNe 4
"Jlorapudmuyeckast pyHKIUS.
Jlorapudmuueckue ypaBHeHUS"
CuHyC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
YHCIIOBOIO apryMeHTa

bu6mmorexa [IOK

bubmuorexa [JOK

bu6mmorexa [IOK

81

CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

bu6mmoreka [IOK




ApKcHHYC, apKKOCUHYC U apKTaHI€HC

bubmuorexa [JOK

82
YHCIIOBOTO apryMeHTa
83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC bubmumoreka [IOK
YKCJIOBOIO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb bubnuoreka [IOK
>
84 onpeielIeHuE TPUTOHOMETPUUECKHUX
(GyHKLIMI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCThb bubnuoreka [IOK
>
85 oIpeJieJIeHue TPUTOHOMETPUUYECKHIX
(GyHKLIMI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI Bubmmotexa [IOK
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI Bubmmotexa [IOK
88 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI Bubmiorexa HOK
89 OCHOBHbBIE TPUTOHOMETpPUYECKHE (HOPMYITBI Bubmiorexa HOK
90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX bubnnoreka [JOK
BBIPa)KCHU I
91 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX bubmuorexa [IOK
BBIPAKCHUIN
92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX bubnnorexka [JOK
BBIPAKCHUI
93 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX bubnnorexka [HJOK
BBIPA)KCHU I
94 PemreHne TpUroHOMETPUYECKUX YPaBHEHUU Bubmiorexa HOK
95 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUI Bubmrorexa HOK




bubmuorexa [JOK

96 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN
97 Pemenne TpuroHOMETpUYECKUX YPaBHEHUU bubnnorexa LIOK
98 Perienue TpUroHoMeTpHUUECKUX ypaBHEHUN Bubmiorexa LHOK
99 Perienue TpUroHoMeTpHUECKUX ypaBHEHUN Bubmiorexa HOK
100 Pemenne TpUroHOMETPHUECKUX YpaBHEHHUN Bubmmotexa [IOK
KonTponbnas padora Ne 5 bubnnorexa [HOK
101 "TpuUroHOMeTpUYECKUE BHIPAKCHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBarensHOCTH, CIIOCOOBI 3a1aHUS bubnuorexa [JOK
102 nocieaoBarenbHocTe. MeTton
MaTeMaTHYeCKON WHIAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE bubnuoreka [IOK
103 mocJieI0BaTeIbHOCTH. VicTopust aHanm3a
OECKOHEYHO MaJIbIX
104 Apudmernueckas nporpeccus Bubmiorexa HOK
105 I'eomeTprueckas nporpeccus Bubmiorexa HOK
106 beckoneuyHo yObIBaroiasi reoMeTpruiecKast bubnnorexka [HJOK
nporpeccust
107 CymMma 6eckoHeuHO yObIBaroIei bubmuorexa [IOK
reOMETPHUYECKON IPOTpeccuu
108 JIMHENHBIN U SKCIOHEHIUAIBHBIA POCT. bubnnorexka [JOK

Uucno e. DopMmyiia CI0KHBIX IIPOLEHTOB




JIMHENHBIN U HKCIOHEHIMAIIBHBIA POCT.

bubmuorexa [JOK

109
Yucno e. Dopmyiia CIOKHBIX IPOLEHTOB

110 Hcnons3oBanne nporpeccuu Uit peleHus bubmumoreka [IOK
pealIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

111 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL bu6mmoreka [IOK
3HaHUI

112 KonTponbnas padora Ne 6 o teme bubnnorexa [HOK
"[locnenoBarenbHOCTH U Iporpeccun’

113 HenpepriBHble GyHKIINN U UX CBOWCTBA brbmiorexa LIOK

114 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB bubnnorexa [HOK
byHKIUH

115 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA bubnnoreka [JOK
OTpe3Ke

116 CBoiicTBa (DyHKIMI HETIPEPBIBHBIX HA bubnuoreka [IOK
OTpE3Ke

117 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB Bubmorexa [IOK

118 Meroa MHTEPBAJIOB VISl PELICHUS] HEPABEHCTB Bubmorexa [IOK

119 Meroa MHTEpBAJIOB JUIsl pELIEHUS] HEPABEHCTB bubanorexa LIOK

120 IIpuMeHeHne CBONCTB HENPEPBIBHBIX bubmuorexa [IOK
(GyHKIMN 1715 pelieHus 3a1aq

121 [IpuMeHeHne CBOKCTB HENPEPBIBHBIX bubnnorexka [JOK
(GyHKIMN 1715 pelieHus 3a1aq

122 [TepBas u BTOpasi NpOU3BOAHBIE PYHKIIMH brbmiorexa [IOK




Omnpenenenue, reOMETPUYECKUN CMBICIT

bubmuorexa [JOK

123 3 1
MIPOU3BOTHOM

124 Onpe;[eneHHia, (bu3nYecKuil CMBICI 1 bubmumoreka [IOK
IIPOU3BOIHOM

125 VYpaBHeHHE KacaTeIbHOM K TpaduKy 1 bubmuorexa [JOK
byHKIHH

126 VYpaBHeHHE KacaTeIbHOU K TpaduKy 1 bubnnorexa [HOK
byHKIIUN

127 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKINUN 1 brbmiorexa LIOK

128 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKINH 1 Bubmmotexa [IOK

129 [Ipon3BoHas CymMMBl, IPOU3BENCHMS, 1 bubnnorexa [HOK
YaCTHOTO U KOMITO3UIIMU (QYyHKIUH

130 [Ipon3BoHass CyMMBl, IPOU3BENCHMS, 1 bubnnoreka [JOK
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIUH

131 [IponsBoHast CyMMBI, IPOU3BEACHMS, 1 bubnuoreka [IOK
YaCTHOTO U KOMITO3UIMU (PYHKIIMH

132 CucreMaru3anus 3HaHUH 110 TEMe 1 bu6mmoreka [IOK
"[IponzBoanas"

133 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3aIIHS 1 bu6mmorexa [IOK
3HaHui: "YpaBHeHUS"

134 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1 bubnmoreka [JOK
3HaHui: "Oynkun"

135 HOBTOPeHI/Ie, 00001IeHHEe, CHCTEMAaTH3aIIHS 1 bu6mmorexa [IOK
3HaHUH

136 HToroBast KOHTposbHast paboTta Ne 7 1 bubnnorexa LIOK

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

KounyecTBO yacoB JIeKTPOHHBIE
Ne undgposbie
o Tema ypoka Beero Konrpoabubie  IIpakTuueckue 0Bpa30BATETbHBIE
padoTshI padoThI pecypen
1 [Ipumenenue npou3BOIHON K UCCIIET0BAHUIO 1 bubnnorexa [HOK
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI
5 [TpuMeHeHre NPOU3BOJHOM K HCCIIEI0OBAHUIO 1 bubnuoreka [IOK
(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI
3 [IpumeHneHnue npou3BOIHON K UCCIIET0BAHUIO 1 bubnnorexa [HJOK
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI
4 [IpumeHnenue npou3BOIHON K UCCIIET0BAHUIO 1 bubnnorexa [HOK
(GyHKINH HA MOHOTOHHOCTH U DKCTPEMYMBI
5 IIpuMeHeHne MPOU3BOJHON K UCCIIETOBAHUIO 1 bubnuoreka [IOK
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI
6 [IpumeneHne Mpou3BOIHON K HCCIIET0BAHUIO 1 bubnnoreka [HOK
(GyHKINH HA MOHOTOHHOCTD U DKCTPEMYMBI
Haxoxnenrne HanOGobIero 1 HAMMEHBIIIETO bu6mmoreka [IOK
7 3HAaYeHUs HeTPepbIBHOM (PyHKIIMU HA 1
OTpe3Ke
Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO bubmuoreka [IOK
8 3Ha4YeHUs HeNPEPbIBHON (QYyHKIIMH Ha 1
OTpe3Ke
Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO bubnuoreka [IOK
9 3HAa4YCHUs HETPEPhIBHON (YHKIIMH Ha 1

OTpe3Ke




10

Haxoxaenre HanOoIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKLINU Ha
OTpe3Ke

bubmuorexa [JOK

11

Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO
3HAYCHUS HEMPEPHIBHON (PYHKIIMH Ha
OTpE3Ke

bubmuorexa [JOK

12

13

14

HaxoxeHre HanOoJIbIIero 1 HAMMEHbILETo
3HAYCHUS HEMPEPHIBHON (PYHKIIUHN HA
OTpe3Ke

HpI/IMeHeHI/IC HpOI/I3B0)IHOI7[ JJIA HAXOXKACHUA
HAWJIyqiero pelICHUA B IIPUKIIAJAHBIX
3aJadax

HpI/IMeHeHI/IC HpOI/I3B0)IHOI7[ JJIA HAXOXKACHU A
HAWJIydIiero peIICHUA B IIPUKIIAHBIX
3agadax

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

15

[Ipumenenre npou3BOIHOM IS
OTIpEeIETICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3alaHHoro GopMyJION WUIH
rpaduKom

bu6mmorexa [IOK

16

[IpumeHeHre mporu3BOIHOMN IJIst
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HITH
rpadpukom

bu6mmorexa [IOK

17

Komnosunus ¢pyHkuumit

bu6mmorexa [IOK

18

Komnoszumus ¢pyHkumii

bu6mmorexa [IOK

19

Kommozurust ¢hyHKImiz

bu6mmoreka [IOK




20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha bubmuoreka [IOK
KOOPJAMHATHOM MJI0CKOCTH

21 I'eomerpuueckue 0O6pa3bl ypaBHEHHI Ha bubmmoreka [IOK
KOOPAMHATHOW INIOCKOCTH

29 Kontposnbnas pabora: "UcciaenoBanue bubnuorexa [JOK
(GYHKIHHA ¢ TTOMOIIBIO TPOU3BOAHON"

23 [lepBooOpa3Has, OCHOBHOE CBOICTBO bubnnorexa [HOK
epBOOOpa3HBIX

24 [lepBooOpa3HbIe FIeMEHTAPHBIX (PYHKITHIA. bubnnorexa [HOK
[IpaBuna Hax0XIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe 37IeMEHTAPHBIX (YHKITHI. bubnnoreka [JOK
[TpaBuia HaX0XKIEHUS IEPBOOOPA3HBIX

26 Wurerpan. ['eomeTpruueckuii cMbIca bubnnoreka [JOK
MHTETpaa

97 Borunicnenue onpeneaéHHOro HHTErpana mno bubnnoreka [HOK
dbopmyne Herotona-Jleitoauia

28 Beruncnenue onpenen€éHHoro HHTErpaia 1o bubnuoreka [IOK
dbopmyne HetoroHa-Jleitbnuia

29 [IpuMeHeHne nHTETpaa Ui HaXOKIACHUS bubnnorexka [JOK
TJIOMIAJIEH TUIOCKUX (pHUTYp

30 [IpumeneHne uHTErpaia 1 HaXOXKIACHUS bubnuoreka [IOK
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps! pemenunit uddepeHamTbHbIX bubmuoreka [IOK
yYpaBHEHUN

32 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX bubnnoreka [JOK

ypaBHEHUH




33

Marematuueckoe MOJCIHUPOBAHUE PEaTbHBIX
MIPOLIECCOB ¢ MOMOUIbIO AU(depeHIInaTbHBIX
ypaBHEHUH

bubmuorexa [JOK

34

35

36

Kontponsnas padora: "[leppooOpasznas u
uHTerpan”

Tpuronomerpuueckue GYHKIHH, HX
CBOMCTBa U rpaduKu
Tpuronomerpuydeckue GyHKINH, HX
CBOMCTBa U rpaduKu

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

37

38

39

Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U rpaduKu
Tpuronomerpudeckne GyHKINU, HX
CBOMCTBA U IrpaduKu

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmoreka [IOK

40

41

42

43

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

bu6mmoreka [IOK

bu6nmoreka [JOK

bubmuorexa [JOK

bu6mmorexa [IOK




bubmuorexa [JOK

44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB

45 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB bubmuorexa LIOK

46 Pemennie TpuroHOMeTpUYECKUX HEPABEHCTB bubmuorexa LIOK

47 Pemennie TpuroHOMeTpUYECKUX HEPABEHCTB Bubnnorexa LIOK
KonTtponpnas pabdora: "I'paduku bubnnorexa [HOK

48 TPUTOHOMETPUUYECKHUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI pELICHUS bubnuorexa [JOK
[IOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS bubnnoreka [JOK
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS bubnuoteka [JOK
MOKa3aTeIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI pELICHUS bubnmnoreka [JOK
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS bubnmnorexa [JOK
norapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METObI PELICHUS bubnuorexa [JOK
norapu(MUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK
norapu(pMUIECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK
norapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PELICHUS bu6mmoreka [IOK

UpPpalMOHATILHBIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

bubmuorexa [JOK

>8 UPPALMOHAIILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK
UPPALMOHAJIbHBIX HEPABEHCTB

60 OCHOBHBIE METObI PELICHUS bu6mmoreka [IOK
MPPALMOHAIILHBIX HEPABEHCTB

61 I'paduueckue meTozs! perieHus bubnnorexa [HOK
VPPALMOHATIbHBIX YPABHEHUN

62 I'paduueckue metozs! pereHus bubnnorexa [JOK
UPPaLMOHATIbHBIX YPABHEHUM

63 ['padpuaeckue MeTOIBI peIICHUS bubnmnoreka [JOK
IIOKAa3aTeNbHbIX YPABHEHUN

64 I'padmuueckue metos! peneHus bubnnoreka [JOK
MOKa3aTeIbHbIX HEPABEHCTB

65 I'padmuueckue metos! peneHus bubnnorexka [JOK
norapu(MUUECKUX YpaBHEHUN

66 I'paduueckue MeTObI pelIeHus bubnuoreka [IOK
JorapupMHUECKUX HEPABEHCTB

67 I'padmuueckue meTos! penieHus bubnnorexka [JOK
norapu(MUIECKIX HEPABEHCTB
I'paduueckue MeTo bl pereHNs bubnuoreka [IOK

68 MOKa3aTeIbHBIX U JIOTapU(MUICCKUX
ypaBHEHUU
I'paduueckue MeTo bl pereHus bubnuoreka [IOK

69 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX

ypaBHEHUI




70

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHbBIX U JIOTApU(PMUICCKUX
HEPaBEHCTB

bubmuorexa [JOK

71

I'paduueckue MeTo Bl pemeHus
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
HEPABCHCTB

bubmuorexa [JOK

72

73

74

KoHnTtposnbHas padora: "UppanuoHaibHbIe,
noKa3ateJbHbIe U JorapudMudeckue
HepaBeHcTBa"

KommuiekcHbie uncna. Anredpanueckas u
TPUTOHOMETpHUEcKas (hOpPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

KommnnekcHsble uncna. Anredpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBbI 3arucu
KOMIUIEKCHOTO YHUCIIa

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

75

ApudmeTrnueckue onepauu c
KOMIIJIEKCHBIMHU YHCJIaMU

bu6mmorexa [IOK

76

77

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

bu6nmoreka [JOK

bubmuorexa [JOK

78

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAWHATHOM IIOCKOCTH

bu6mmorexa [IOK

79

80

®opmyna Myaspa. Kopau n-oii crenenu us
KOMIUIEKCHOTO YHUCJIa
®opmyna Myaspa. Kopau n-oii crenenu us
KOMIIJIEKCHOT'O YnCia

bubmuorexa [JOK

bubmuoreka [JOK




HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI IJI

bubmuorexa [JOK

81 perieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHIX
3aja4

82 KonTtponsHas pabdora: "KomruiekcHbie bubmumoreka [IOK
yucia"

83 HarypanbHble U 11e51ble Yrciia bubnnorexa LIOK

84 HatypanbHble 1 1enbie yrcna Bubmmotexa [IOK

85 [IpumeHeHne NpU3HAKOB AETUMOCTH LEIJIbIX bubnnorexa [HOK
qrcen

86 [TprMeHeHre NPU3HAKOB JIEIUMOCTH LEIIbIX bubnuorexa [IOK
qrcen

87 [TprMeHeHNe NPU3HAKOB JIETUMOCTH LIEITBIX bubnuoreka [IOK
gucen: HOJL u HOK

88 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX bubnnorexka [JOK
gucen: HOJl m HOK

89 [TpuMeHeHNe NPU3HAKOB JIEIUMOCTH 1IEITBIX bubnuoreka [IOK
YHCEeN: OCTATKH MO0 MOJTYJTIO

90 [IpumeHeHe MPU3HAKOB AETUMOCTH LENIbIX bubnuoreka [IOK
YHCeN: OCTATKU 0 MOJYJIIO
IIpuMeHeHne NPU3HAKOB ASIMMOCTH LEIBIX bubnnorexka [JOK

91 qricen: anropuT™ EBkiuna ams pemeHus
3aj1a4 B MEJIBIX YHCIIax

92 KonTtponbHas padora: "Teopus nenbix bubmuoreka [IOK
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA. bubnmoreka [JOK

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-

CIICACTBUA




94

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

bubmuorexa [JOK

95

96

97

OcHOBHBIE MCTOJbI pCICHUA CUCTCM U
COBOKYITHOCTEHN PallMOHAIIbHBIX YPABHEHHUI
OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MppaliOHAIbHBIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELLIEHUS CHCTEM U
COBOKYITHOCTEH MMOKa3aTeIbHbIX YPaBHEHUI

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

98

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYIIHOCTEW IOKa3aTEIbHbIX YPABHECHUI

bu6mmoreka [IOK

99

100

101

102

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
ypaBHEHUI

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMudeckux
yYpaBHEHUHU

[IprMeHeHne CUCTEM K PELIEHUIO
MaTeMaTU4YeCKMX 3a/1a4 U 3aJa4 u3
pa3IMYHBIX 00J1acTel HAYKU U peaslbHOM
JKU3HU, UHTEPIIPETALUS IIOJIY4YEHHBIX
pe3ynbTaToOB

[IpumeHeHne cuCTeEM K pELIEHUIO
MaTeMaTUYECKUX 3aa4 U 3a7a4 u3
pa3IMYHBIX 001acTe HAYKU U peaslbHOM
YKU3HU, MHTEpPIIPETALUs OJy4YEHHBIX
pe3yJIbTaToB

bu6nmoreka [JOK

bu6nmoreka [JOK

bu6mmoreka [IOK

bubmuorexa [JOK




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 u3

bubmuorexa [JOK

103 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
KHU3HHU, HHTEpIpEeTalys HOIyYeHHBIX
pe3yibTaToB
KonTtponsHas pabdora: "Cucremsl bubmumoreka [IOK
104 palMOHATILHBIX, UPPALIMOHATIBHBIX
[OKa3aTeIbHbIX U JIOTapu(PMUUECKUX
ypaBHeHUN"
105 PannonaneHbIe ypaBHEHHUS C TapaMeTpaMu Bubmmotexa [IOK
106 ParnmonanbHbIe HEPaBEHCTBA C TApaMETPaMu bubanorexa LIOK
107 PannonanbeHble cucTeMBI ¢ TapaMeTpaMu Bubmiorexa HOK
108 HppaunoHainbHble ypaBHEHUS, HEPABEHCTBA bubnuoreka [IOK
C ImapaMeTpaMu
109 HppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu bubanorexa LIOK
110 [Toka3zarenbHbIE ypaBHEHMs], HEPABEHCTBA C bubnuoreka [IOK
napameTpamu
111 IToka3aTenbHbIE CHCTEMBI C TAPAMETPAMHU Bubamorexa [IOK
112 Jlorapugmuueckue ypaBHEHHs, HEPaBEHCTBA bubnuorexa [IOK
C rmapaMeTpaMu
113 Jlorapudmuueckne CUCTEMBI C MTapaMeTpaMu Bubamorexa [IOK
114 TpuroHomeTpu4ecKue ypaBHEHHUS C bubmuoreka [IOK

napaMeTpamu




115

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napameTpamu

bubmuorexa [JOK

116

117

118

119

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

[TocTpoenue u nccaeaoBaHue
MaTEeMaTUYECKUX MOJICJICH peaTbHbIX
CUTyaIMil C MOMOUIBIO YPABHEHUH C
napameTpamu

[TocTpoeHue u uccneaoBanme
MaTeMaTHUYECKUX MOJIENIEeN peaTbHbIX
CUTYallMil C OMOIIIBIO CUCTEM YPaBHEHHI ¢
napaMeTpamu

[TocTpoenue u uccnenoBanue
MaTEMAaTUYECKUX MOJENIEN PEaIbHBIX
CUTYallUH C IIOMOILBIO CUCTEM YPaBHEHUH C
napameTpamu

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

120

KonTponbHnas pabora: "3agauu c
napaMerpamu’

bu6mmoreka [IOK

121

122

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHuil: "YpaBHEHH"
[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "YpaBHeHus"

bu6mmoreka [IOK

bubmuorexa [JOK

123

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHMi: "YpaBHeHusa. CucreMsl ypaBHEHUH'

1

bu6mmorexa [IOK

124

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3Hanuil: "HepaBencrsa"

bu6mmorexa [IOK

125

[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs
3HaHuii: "HepaBencrtna"

bubmuoreka [JOK




126 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3aIUS 1 bubmuorexa [JOK
3HaHuii: "HepaBencrpa"

127 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1 bubmuorexa [JOK
3Hanuii: "lIponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1 bu6mmoreka [IOK
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

129 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1 bu6mmoreka [IOK
3Hanuii: "[IpousBonHas u e€ npumenenue"

130 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1 bu6mmoreka [IOK
3HaHuii: "MHTerpan u ero npumeHenue"

131 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1 bubnmnoreka [JOK
3HaHui: "OyHkun"

132 [ToBTOpEeHue, 0600IIEHNE, CUCTEMATH3AIIHS 1 bu6mmorexa [IOK
3HaHui: "OyHKuun"

133 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1 bu6mmoreka [IOK
3HaHui: "OyHKuun"

134 HToroBast KOHTpoOsIbHAs paboTa (2 yaca) 1 Bubmiorexa HOK

135 HToroBas KOHTpOJIbHAsA paboTa 1 Bubmiorexa HOK

136 HOBTOP@HI/IG, 000011IeHHE, CUCTEMATH3AINS 1 bu6mmorexa [IOK
3HAHUHT

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA

IIpeamer Kunace | IMopsiakoBbiii | HammeHoBaHue ABTOp MeTtoauyeckoe mocooue, OueHo4HbIe Koauuect | Ilpumeua
HOMep yqeﬁH“Ka (aBTOPCKHﬁ NOyPOYHbI€ IJIAHBI MaTepuaJibl BO 4aCOB B HHE
y4ueOHHKA B KOJIJIEKTHB) Heje1I0/To
(penepaabHoM yueOHHMKA A
nepevyHe
Y4eOHUKOB
1135131 Marematuka. Mepamsik A.I'., | AnreOpa u Hauana Mep3msik, 4/136 Yrany6nexn

Anrebpa w Anrebpa u Homuposckuii | Maremaruueckoro ananu3a | ITonskos. HBIA
Hayala Hayana H.A., Tlonskos | 10 kmacc Anrebpa. 10 YPOBEHb
MaTeMaTHuec MaTeMaTHYECKOTO B.M.; nox MeTtoanueckue KJjiacc.
KOTO 10 aHanm3a, 10 xmacc penakmuen peKoMeHIau K yaeOHUKY | CaMOCTOSITeNbHBI
aHaau3a. YriryOoneHHbIi [Homonrsckoro | A.TI'. Mep3anska, /1. A. € U KOHTPOJIbHBIC
VYriryOnaeHHbI YPOBEHb B.E. Homuposckoro, B. b. paboThI
1 ypOBEHb ITonsikoBa (yrmyOneHHBI)
Anrebpa wm |11 1.135.131 Martemaruka. Mepszmsax A.I'., | Anre6pa u Hadana Mep3isk, 4/136 Yrny6nexn
HaJaa Anrebpa u Homuposckuit | Maremarnueckoro ananuza | [Tomsxos. HBII
MaTeMaTu4yec Hayana H.A., Tlonskos | 10 kmacc Anrebpa. 11 YPOBEHb
KOTO MaTeMaTHYEeCKOTro B.M.; nox Metoanueckue KJiacc.
aHanm3a. aHanmza, 11 xmacc penakuuen pexoMeHnanu K yaeOHuKy | CaMOCTOSITENbHBI
VYrny6neHHb VYrryOneHHbIH [Momonwsckoro | A.I'. Mepansxka, /1. A. € U KOHTPOJIbHbIE
1 ypOBEHb YpOBEHB B.E. Hommposckoro, B. b. paboThI

IlonsaxkoBa

(yrmyOseHHbII)
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