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MNOACHUTEJIBHASA 3AIINCKA

VYueOuslif Kypc «Anredpa 1 Hauana MaTEMAaTUYECKOTO aHAINU3a) SIBIIETCA
OJIHUM U3 HauboJiee 3HAYUMBIX B MPOrpaMMe CpPeAHEro ooIero oopazoBaHus,
MOCKOJIBKY, C OHON CTOPOHBI, OH 00ECIIEYNBAET UHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUs BCEX ECTECTBEHHO-HAYYHBIX KypcOB, a C JpPyrod CTOPOHBI,
dbopMHpYET JIOTHUECKOe U a0CTPAKTHOE MBIIUICHUE O0YyJarOIINXCS Ha YPOBHE,
HEOOXOJMMOM JUIsl OCBOEHHUS HWH(GOPMATUKH, OOIIECTBO3HAHUS, HCTOPHH,
CJIOBECHOCTH M JAPYrMX JAHCUMIUIMH. B paMkax JaHHOro yudeOHOro Kypca
oOydaroniuecs OBJA/JE€BAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH,
KOTOpasi GopMyJIMpYyeT CBOU JOCTHKEHHS B MAaTEMAaTUIECKOM popme.

VY4eOHbIil Kypc aiareOpbl U Hadall MAaTEMaTHYECKOIO aHaJIN3a 3aKJIabIBaeT
OCHOBY JUIsl YCHEIIHOTO OBJAJEHUs 3aKOHAMU (PHU3UKHU, XUMUHU, OUOJIOTHUH,
NOHUMaHUSl OCHOBHBIX TEHJEHUUN pPa3BUTHS SKOHOMUKH M OOIIECTBEHHOMN
KU3HU, TIO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(MPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO MCHOJb30BATh MX JUIS JaJbHEHIIErO
oOpa3oBaHusi W B TIOBCEJHEBHOW J>KM3HM. B TO ’ke Bpemsi OBIajcHUE
aOCTpakTHBIMU M  JIOTHYECKH CTPOTUMHU KOHCTPYKIMSIMH  anreOpbl U
MaTEMaTUYECKOr0 aHalu3a pPa3BUBAET YMEHUE HAXOAWTh 3aKOHOMEPHOCTH,
000OCHOBBIBATh UCTUHHOCTb, JIOKA3bIBaTh YTBEPHKIECHUS C MOMOILIBIO HHIYKIUU
U paccyXnaaTb NEAyKTUBHO, HCIOJIb30BaTh 00O0OIIEHHWE U KOHKPETH3AIHUIO,
abCcTparupoBaHWe W aHAJIOTHIO, (POPMUPYET KpEaTHUBHOE U KPUTHUECKOE
MBIIILJIEHHUE.

B xone nzyuenust yueOHOro Kypca «Anredpa U Hadajga MaTeMaTHUYECKOTO
aHanM3a» 00ydYarolMecs MoIy4yaloT HOBBIM OMBIT PEIIECHUs MPUKIAJHBIX 33/a4,
CaMOCTOSATENIBHOIO ~ NOCTPOEHUS ~MAaTEMaTHYECKUX  MOJENEeH  pealbHBIX
CUTYaINil, UHTEPIPETALUH NOJYYEHHBIX PELICHUI, 3HAKOMSATCS C MpUMEpPaMuU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TNPHUPOJAE, HAYKE M HCKYCCTBE, C
BBIAIOLIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIif Kypc 00s1ajaeT 3HaYUTEIbHBIM BOCIIUTATEIbHBIM ITOTEHIIMATIOM,
KOTOpBIA peanu3yercs Kak dYepe3 Y4YeOHbI MaTepual, CIOCOOCTBYIOIIUN
(GbOopMUPOBAHNIO HAYYHOTO MHUPOBO33pPEHUS, TaK M 4epe3 crneuuduxky yuyeOHOH
NS TeNIbHOCTH, TpeOyIoeil NpOAOKUTEIbHON KOHLEHTPAllUd BHUMAHUA,
CaMOCTOSITEJIbBHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJYyYEHHBIN
pe3yJbTar.

B ochoBe Mmeromuku o0yuyeHHs anreOpe M HayalaM MaTeMaTH4YeCKOTro
aHaJIM3a JISKUT AESATEIbHOCTHBIN NPUHIIUI O0yYEHUS.

B crpyktype yuebHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHaJIM3a» BBIJCIECHBl CIEAYIOUIME COAEPKATEIbHO-METOAUUYECKUE JIMHUU:
«Yucna wu BeUUCHCHUS», «DyHKIMH U rpadukm», «YpaBHEHHS U
HEpaBEeHCTBa», «Hayana Maremarnyeckoro aHannza», «MHOXKecCTBa U JOTHUKa».
Bce OCHOBHBIE COIEPKATEIBHO-METOJMYECKHE JIMHUM HM3y4YalOTCsl  Ha
NPOTSOKEHUU JBYX JIET OOyUYeHHUs Ha YPOBHE CpeIHEro oomero oOpa3oBaHUS,
€CTECTBEHHO JOIOJIHSISA APYT Apyra U MOCTENEHHO HACKIIIASACh HOBBIMU TEMAMU
U pazgenamu. J{aHHbBIA ydeOHBI KypC SIBISIETCS MHTEIPATUBHBIM, MMOCKOJIBKY
o0benHAECT B ce0e colep)KaHWe HECKOIbKUX MaTeMaTHYEeCKUX TUCIUILIMH,
TaKUX Kak anredpa, TPUTOHOMETpHUS, MaTEeMaTHMYECKUW aHalu3, Teopus
MHO>XECTB, MaTeMaTuyeckas Joruka u apyrue. Ilo wmepe Toro xak
oOyuJaroluecs: OBJIaIeBatOT BCE€ Oosee MMPOKUM MATEMAaTUYECKUM armapaToM,
y HHUX MOCJEI0BaTeNIbHO (POPMUPYETCS U COBEPIIEHCTBYETCS YMEHUE CTPOUTH
MaTEMaTUYECKYI0 MOJEJIb pPEAJIbHOM CHTyalud, HNPUMEHATh 3HAHUA,



NOJTyYEHHBIE MPH H3yUYEHUU Y4EOHOro Kypca, Ui PEIIeHHs CaMOCTOSTEIbHO
chOopMyIMPOBAHHON MAaTeMaTUYECKOW 3aJadyd, a 3aTeM HHTEPHPETUPOBATH
CBOM OTBET.

ConmepxkarenbHo-MeTOMYecKass JUHHS  «Yucina ©W  BBIUKCICHUS
3aBepiIaeT (OPMHUPOBAHHE HABBIKOB HCMOJIb30BAHUS JIEUCTBUTENBHBIX YHCEI,
KOTOpO€ ObLIO HAYaToO Ha YPOBHE OCHOBHOTO o01miero oopa3oanus. Ha ypoBue
cpenHero oOiero oopazoBaHusi 0c000e BHUMAaHHUE YAENseTCs (pOPMHUPOBAHUIO
HAaBBIKOB PAllMOHAJIBHBIX BBIYMCICHUH, BKIIOYAIOMIUX B ce0S MCIOJIB30BaHUE
pa3nuuHbIX (OpM 3amlHCH YWCIIa, yMEHHE JeJaThb NPUKUIKY, BBIMOJHATDH
npuOIKEHHBIE BBIYUCIICHUS, OLECHUBATh YHCIOBBIE BBIPAXKEHHUSA, pabOTaTh C
MaTEeMaTUYECKUMU KOHCTAHTaMHU. 3HAKOMbIE OOYyYarolmMMCs MHOKECTBa
HATYpaJIbHBIX, LIENBIX, PAIIIOHATBHBIX U JACUCTBUTEIbHBIX YUCEI JTOTOIHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX uHceld. B KaxaoM W3 53TUX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CHEIU(PUYECKHE 3aJayd U ONepaluu:
JIeJICHUEe HAaIeJIo, ONEpPUpPOBAHME OCTATKAMU HA MHOXKECTBE UENbIX YHCEeN,
0co0Oble CBOMCTBA pallMOHATBHBIX U UPPALIMOHANBHBIX YHCeN, apuMeTndeckue
orepaiyy, a TaKXKe W3BJICYCHHE KOPHS HATYpaJbHOW CTENEHH HAa MHOXKECTBE
KOMIUIEKCHBIX 4Hcesl. brnarogaps mocienoBaTelnbHOMY pPACIIUPEHUIO Kpyra
UCTIOJIb3YEMBIX YHCET U 3HAKOMCTBY C BO3MOKHOCTSIMHM WX TMPUMEHEHUS s
pelieHusl pa3iduyYHbIX 3a4ad  (popMHpyeTcs TMpeACTaBICHUE O EIUHCTBE
MaTeMaTHKH KaK HayKH U €€ poJid B MOCTPOCHUH MOJENEH peanbHOro MUpa,
IIUPOKO UCTIOJIb3YIOTCSI 0000IIeHNE U KOHKPETH3AITHS.

Jluaust «YpaBHEHHsI 1 HEPABEHCTBA» PEANM3yeTCsl Ha MPOTSHKEHUU BCETO
oOy4eHHs: Ha ypOBHE CpeaHEro oOIero o0pa3oBaHUsA, MOCKOJIbKY B KaXKIOM
pazaene [Iporpammbl IpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3a1ad. B
pe3ynpTaTe OOydYaroIIuecs OBIAACBAIOT pPa3IMYHBIMM METOJAMU PEIICHUs
palMOHANbHBIX, HPPALUOHAIBHBIX, MOKA3aTEIbHBIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YpPaBHEHUW, HEPABEHCTB U CHCTEM, a TaKXkKe 3ajad,
coliepkauux mapameTpsl. [lomydeHHbIe yMEHHS IIUPOKO MCTIONB3YIOTCS MpU
UCCIIeIOBaHUM  (PYHKUIMH C TMOMOIIBIO TPOU3BOJHOM, TIPH  PEIICHUU
NPUKJIATHBIX 3a/ad W 3a/7ad Ha HAXOXXICHHE HAMOONbIINX U HAWMEHBIINX
3HaYeHU QyHkuu. [{aHHas comepikaTenbHasl JIMHUS BKIIOYAET B ce0sl TakxKe
dbopMupOBaHHWE YMEHUH BBIMOIHATH pacuy€Thl Mo (opmyrnam, mpeodpazoBaHUs
palMOHANbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUN, a
TaK)Ke BhIPAXKEHUM, COIEPKAIMX CTENeHH U Jorapudmel. biaronaps usyueHuto
anreOpauvyeckoro  marepuana  MNpPOUCXOAUT  JajbHeWliee  pa3BUTHE
AITOPUTMHUUECKOTO M a0CTPAKTHOTO MBILIUICHUA 00y4aromuxcs, GopMUpyrOTCs
HaBBIKM JEAYKTHBHBIX PAaCCYXICHUN, pabOTbl C CUMBOJBHBIMH (HOpMaMH,
NPEICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PAaBEHCTB U
HepaBeHCTB. AnreOpa mpejyiaraet 3¢p()eKTUBHbIE HHCTPYMEHTHI ISl PEIIeHUs
NPAaKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJSAHO IEMOHCTPUPYET CBOU
BO3MO>KHOCTH KakK SI3bIKa HAyKH.

CopnepxkarenbHo-MeToAu4eckass JaUHUS «DyHKIMH U TpaduKm» TECHO
NEeperyIeTaeTCa ¢ APYTUMHU JIMHUSAMU Yy4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICIE 3aJa€T TOCJIENOBATEIIBHOCTh HW3Y4YEHHs Marepuana. l3ydenwue
CTENEHHOM, TMOKa3aTelbHOM, JOorapupMuUUeckol U TPUTOHOMETPUUECKHUX
GYHKIMM, UX CBOMCTB M TpaUKOB, MCIOIb30BaHUE (YHKIUN ISl PELICHUS
3a7a4 U3 IpYruX Y4eOHbIX MPEIMETOB M PEabHOM )KM3HU TECHO CBSI3aHO KaK C
MaTeMaTHYeCKUM aHaJM30M, TaK U C PEIIEHUEM ypaBHEHUI U HepaBeHCTB. [Ipu
3TOM OOJIbIIIOE BHUMAHHE YIENSAEeTCd (POPMUPOBAHUIO YMEHHUS BBIPAKATh
dbopMynaMu 3aBUCUMOCTA MEXIy pPa3IMYHBIMH BEJIHMYWHAMH, HCCIEI0BATh



NOJyuyeHHbIe (PYHKINHU, CTPOUTH UX Tpaduku. MaTepuan 3Toi coaepkaTeIbHON
JMHUM HALIEJIEH HAa Pa3BUTHE YMEHUN W HABBIKOB, MO3BOJIIOIIMX BBIPAXKATh
3aBUCHUMOCTH MEXIy BEJIMUYMHAMU B pa3IuyHOW (opMme: aHAIUTUUYECKOMH,
rpadpuueckoit u crmoBecHoM. Ero wu3ydeHume cmnocoOCTByeT pPa3BUTHUIO
AJITOPUTMHUUECKOTO MBIIIJICHHSI, CTIOCOOHOCTH K 00O0OIIEHNIO U KOHKPETU3allnH,
VICIIOJIb30BAHUIO AHAJIOTUN.

CopepxarenbHas uHHS «Havyana MareMaTnyecKkoro aHajan3a» MO3BOJISIET
CYIIECTBEHHO pAaCIIMPUTh KPYyrI KaK MaTEMaTHYECKHUX, TaK M HPUKIAJTHBIX
3a/1a4y, JAOCTYIHBIX OOYYaroIIMMCs, TaK KAK y HUX MOSIBJISIETCS BO3MOYKHOCTh
CTPOUTH TpaduKH CIHOXKHBIX (YHKUUN, ONpENeNiaTh HUX HauOoNblIue U
HaMEHbIINE 3HAYCHUS, BBIUUCIATH MIoMaan GUryp u o0bEMBI Tell, HAXOIUTh
CKOPOCTH M YCKOpEHHUs npoueccoB. JlaHHas coaepaTeiabHasi JUHUSA OTKPhIBAET
HOBBIE BO3MOXHOCTH TIOCTPOEHHMS MAaT€MAaTHYECKHX MOJEIEH peallbHbIX
CUTYalMil, MO3BOJIAET HAXOAUTHh HAWIy4ILIEE PEUICHUE B NMPUKIAAHBIX, B TOM
YUCJIE COLMAJbHO-3KOHOMHYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMU
MaTEeMaTHYeCKOTO  aHajlu3a  CHOCOOCTBYET  pa3BUTHIO  aOCTpakTHOTrO,
(bopMaIbHO-JIOrMYECKOTO M KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUHN
pacno3HaBaTh MPOSIBJIEHUS 3aKOHOB MATEMATHKH B HAayKe, TEXHUKE U
uckycctBe. OO0yUaronecs: y3HaloT O BBIIAIOLIUXCS Pe3yJIbTaTax, MOJTy4eHHbIX
B XOJI€ pa3BUTHS MaTEMaTHKU KaK HayKd, U 00 UX aBTOpax.

CopeprxaTenbHO-MeTOANYECKas TMHUSA «MHOXKECTBA U JIOTHKAa» BKIIFOYAET
B ce0sl DJIEMEHThl TEOPHUH MHOXKECTB M MaTEeMaTHUeCKOM JOTUKU. TeopeTuko-
MHO>XECTBEHHBIE MPEJCTABICHUS MPOHU3BIBAIOT BECh KypC IMIKOJbHOMU
MaTEeMAaTHKH W MpeAararoT Haubosee YHUBEpPCAIbHBIN S3bIK, 00BEAUHSAIOMNN
BCE€ pa3leiabl MaTeMAaTHKH M €€ NPUIIOKEHHI, OHU CBA3BIBAIOT pPa3HbIE
MaTEeMaTUYECKUE TUCUUIUIMHBI U WX MNPUIIOKEHHS B eauHoe uenoe. [loaromy
BaXHO JaThb  BO3MOXXHOCTh  OOydYaromiemycs IIOHMMaThb  TEOPETHUKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHOM MAaTE€MaTHKH M HUCIOJIb30BaTh €ro IS
BBIPAKEHUSI CBOMX MbICHEH. JIpyruM Ba)KHBIM IPU3HAKOM MAaTEMAaTHUKH Kak
HAyKW CJENyeT TMpU3HATh CBOWCTBEHHYIO €l CTPOTOCTh OOOCHOBAaHUN U
CI€IOBAaHUE  ONPEACNEHHBIM  MpPaBWIAM  I[OCTPOCHHSI  JI0KA3aTEJbCTB.
3HAKOMCTBO C 3JIEMEHTAaMU MaTEMaTHUECKOHN JIOTMKH CIOCOOCTBYET Pa3BUTHIO
JIOTHYECKOT0 MBIIUIEHUSI OOYyYaroUuIuxcs, TMO3BOJSIET WM CTPOUTH CBOU
paccyk/JeHHs Ha OCHOBE JIOTUYECKUX TMpaBui, (OpMHpPYET HaBBIKU
KPUTUYECKOTO MBIILICHUS.

B yueGHOM Kkypce «Anredpa u Hauajga MaTeMaTHYECKOIO aHaIH3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOIO0 MOJEIUPOBAHUS, KOTOPBIE MPHU3BaHbI
CrocoO0CTBOBAaTh (DOPMUPOBAHUIO HABHIKOB IOCTPOEHUS MOJACIICH pPEaTbHBIX
CUTyallul, MCCIEOBAHUSA 3TUX MOJENEN C IMOMOIIBI0 ammapara anreOpbl u
MaTEMaTUYECKOI0 aHAJIW3a, UHTEPNPETALNUN MOJYyYEHHBIX PE3yJIbTaToB. Takue
3a/laHds BIUIETEHBbl B KaXXIbli M3 pa3[ejoB IPOrpaMMbl, IMOCKOJbKY BECh
MaTepuan yueOHOro Kypca HIMPOKO MCIOJB3YETCS IS PELICHUs MPHUKIAIHBIX
3amay. [lpm pemeHun peanbHBIX NPAKTUYECKUX 3a4ad  OOydaroecs
pa3BUBAIOT  HAOMIOJATENBHOCTb, YMEHHE  HAXOJUThb  3aKOHOMEPHOCTH,
abcTparupoBaTbCs, UCHOIB30BATh AaHAIOTHUIO, 0000IIATh U KOHKPETU3HPOBAThH
npobsemMy. JlesTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJ1a4 OpraHu3yeTCsl B MPOIECCe U3yUEHUs BCEX TeM y4eOHOro Kypca «Anredpa
Y Ha4aJla MaTEMaTUYECKOrO aHaJIU3ay.

Ha wusyuenme yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanuza» orBoautcs 272 vaca: B 10 kinacce — 136 yacoB (4 yaca B HeJlleNi0), B
11 xnacce — 136 gacoB (4 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciia ¥ BIYMCICHUS

Panmonaneubie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHeuHble Hepuoandeckue Apodu. IlpumeHenue 1podeit n NpOLCHTOB Ul
pelmeHns NPUKIAAHBIX 3a0ad W3 PA3jIW4HbIX OTpACiIed 3HAHWM U PEaTbHOMN
KU3HHU.

JenictBuTenpHbple 4yucna. PanuoHanpHbIE W UPPALMOHAIBHBIE YMCIIA.
ApudmeTrnueckue omepanuu ¢ JACUCTBUTEIBHBIMU 4YuciIaMH. Moyib
JNEUCTBUTEIBHOTO 4YHMCJIa MU €ro CcBOMCTBA. IIpuONMKEHHBIE BBIYHMCIICHHUS,
IIPaBWJIa OKPYIJICHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BHIYUCIICHUN.

CreneHp ¢ wnenslM mokaszateneMm. buHoMm Heiorona. Hcnonbs3oBaHue
NOIXOJAIIe (OpMBI  3aMUCH  JCHCTBUTENBHBIX YHCEN JUIsl  PELICHUs
IIPAKTUYECKUX 33/1a4 U NPEACTABICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypajJbHOW CTENIEHH U €r0 CBOMCTRA.

CreneHp ¢ palMOHAJIBHBIM II0KAa3aTEIEM M €€ CBOICTBA, CTENEHb C
JNEVCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecsaTuuHble W HATypaJbHBIC
aorapu@Msl.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. APKCUHYC,
aAPKKOCUHYC M APKTAaHI'€HC YMCJIOBOTO apryMeEHTa.

YpaBHeHHs U HEPABEHCTBA

ToxzaecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUMs. PaBHOCHIIbHBIE YpPABHEHHUsI U ypaBHEHMs-CleACTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUN
Y HEPAaBEHCTB. MHOroOwIEeHsI OT OAHOW NEPEMEHHOM. /lenenne MHOrowieHa Ha
MHOIO4JIEH C ocTaTtkoM. Teopema be3dy. MHorounensl ¢ LeIbIMH
kodpdunuentamu. Teopema Buera.

[TpeobpazoBaHus YHCIOBBIX BRIPAXKEHUN, COJEPIKAIINX CTETICHH U KOPHHU.

HppanyonanbHble  YpaBHEHUS. OcCHOBHBIE ~ METOABI  pELIEHUs
VPPALMOHAIBHBIX YPAaBHEHUM.

[Toka3arenbHble ypaBHEHUsI. OCHOBHBIE METO/BI PELIEHUS MTOKA3aTEIbHBIX
YPaBHEHHM.

[TpeobpazoBanue BbIpaX)EHHM, COEPIKALIUX JOrapu(MBbl.

Jlorapudpmuueckue  ypaBHeHUs.  OCHOBHBIE  METONBl  PEHICHUSA
Jgorapu(MUUYECKUX YPaBHEHHI.

OCHOBHBIE TPUTOHOMETPUYECKHE bopMyIIbI. [TpeobpazoBanue
TPUTOHOMETPHUYECKHUX BBIPAKEHU. Pemenue TPUTOHOMETPUUECKHUX
YPaBHEHHUM.

Pemenne crucrem nuMHENWHBIX ypaBHEHMH. Marpuma CUCTEMBbI JIMHEMHBIX
ypaBHeHuil. OnpenenuTenb MaTpuilbl 2X2, €ro reOMETPUYECKUH CMBICT U
CBOWCTBA, BBIYMCJICHUE €r0 3HAYECHUSA, IPUMEHEHHUE ONPEACIMUTEN IS
pelmieHnsT CUCTEMBI JIMHEMHBIX YpaBHEHUMU. PelieHue npukiagHbIX 3amad ¢
IIOMOILIBIO CHUCTEMBl JIMHEWHBIX YypaBHeHUM. lccienoBanue mOCTPOEHHON
MOJIEJIH C IOMOILBIO MAaTPULL U ONIPEACIIUTEIIEH.

[IocTpoeHne MaTeMaTHYECKUX MOJEIEH PEaJbHOM CUTYallMH C MOMOIIBIO
YPaBHEHHMU U HEPABEHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTeMaTHYeCKUX 3a7ad M 3aJa4 M3 pa3iNyHbIX 00JacTel HayKu W peajbHOU
KHU3HU.

DOyHKIUHN U TPaPUKHU

@Oynkuusa, crnocoObl 3amaHus (QyHkuud. B3zaumHO 0OpaTHbBIE (QYHKIHU.
Komnosumus ¢yukmuit. I'padux GyHKmu. DneMeHTapHble TpeoOpa3oBaHus
rpadukoB QyHKINA.

OO6nacTb onpene’aeHust U MHOKeCTBO 3HaueHu ¢pyHkiuu. Hymu pynkuun.
[TpomexyTkn  3HaKomocTostHCTBa.  UETHbIe W HEU€THhIE  (PYHKUIHU.
[lepuognueckue  ¢yHkuuu.  [IpoMexxyTKM  MOHOTOHHOCTH  (DYHKLHUH.
MakcuMymbl 1 MUHUMYMBI QyHKIMH. Hanbonbliiee 1 HaMeHblllee 3HAUYCHUS
(GYHKIIMHM Ha IPOMEXKYTKE.

Jluneiinas, kBagpaTudHas M APOOHO-TWHEHHAS (YHKIIUU. DJIEMEHTapHOE
UCCIIEJOBaHHE U TOCTPOCHUE UX IPaPUKOB.

Crenennas GyHKIMS C HATYpaJbHBIM U LIETBIM MOKa3ateneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa M rpaduK KOpHS N-OM CTEMEHU Kak (PYHKIHH OOpaTHON
CTETEHU C HATYPaJIbHBIM MOKa3aTeNeM.

[TokazarenbHas u norapupmMuyeckas PyHKIMU, UX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUHN 1715 peLICHHs YpaBHEHHI.

Tpuronomerpudeckasi OKpYyHOCTb, OINpEAEICHHE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B pPEANbHBIX NpPOIEccCax U SIBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauyana maTeMaTH4ecKoOro aHajau3a

[TocimemoBaTEILHOCTH, CIIOCOOBI 3aJaHHUs ITOCIIEIOBAaTSILHOCTEH. MeTox
MaTeMaTH4YEeCKOM WUHIYKIIHH. MoHOTOHHBIE u OrpaHUYEHHbIC
MOCTIEA0BATENbHOCTH. VICTOpHS BOSHUKHOBEHHSI MATEMAaTUYECKOTO aHan3a KaK
aHanM3a O€CKOHEUHO MaJIbIX.

ApudmeTrnueckass U reoMeTpuueckas  mporpeccud.  beckoHeuHO
yObIBaromas reomerpudeckas nporpeccusi. Cymma OeCKOHEUHO YObIBaroIen
F€OMETPUYECKON mporpeccuu. JIMHEWHBIN U 3KCHOHEHUHAIbHBIA POCT. HHCIo
e. ®opmyna CclOKHBIX MPOIEHTOB. Mcronp30BaHne MPOrpPecCur ISl PELICHHS
peaNbHbIX 33Ja4 PUKIIAJHOTO XapaKTepa.

HemnpepriBable dyHKIME u ux cBoiicTBa. Touku paspbiBa. ACHMITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (YHKIMI HENMpEephIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JJIs pelIeHus HepaBeHCTB. [IpruMmeHeHHne CBOWCTB HEMPEPBIBHBIX
GYHKIMM 15 pereHus 3a1ay.

[leppass w  BTOpas  mpou3Boanble  (yHKuuu.  OmnpeneneHue,
TeOMETPUYECKUA W (U3MYECKUH  CMBICI  MPOU3BOJHOW.  YpaBHEHHE
KacaTeNbHOM K TpaduKy QyHKIUH.

[TpousBogubie  snemeHTapHbIX  (QyHKUMHA. [IpousBomHass  cymMBI,
NPOU3BEICHUS, YACTHOTO U KOMITO3UIIH (PYHKIIUA.

MHokecTBa H JIOTHKA

MHoOXecTBO, Onepanuyu HaJ MHOXXECTBAMU M MX CBOMCTBA. J(marpamMmsl
Olinepa—Benna. IlpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOIO —ammapara Juis
OMHCaHUsl pPeaIbHBIX MPOLIECCOB M SIBJICHUN, MPHU PEIICHUU 3a1ad U3 APYTUX
y4eOHBIX MPEIMETOB.

Ornpenenenue, TeopeMa, CBOMCTBO MaTEMATUYECKOTO 00BEKTA, CIEICTBUE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHUS.

11 KIIACC



Yuciia ¥ BIYMCICHUS

Harypanbuble u wnensle uucia. IlpuMeHeHHE NPHU3HAKOB JIEIMMOCTH
IEIbIX YKcen, HanOonbImuii oommii penurensd (manee — HOJI) m HamMmeHbIee
obmiee kpatHoe (ganee — HOK), ocratkoB mo mozysto, anroputma EBknuna amns
pelIeH s 3a1a4 B LIEJIbIX YUCaX.

KommuiekcHble uncna. Anrebpamdeckass U TpUTOHOMETpUUecKkas (popmbl
3alMCU KOMIUIEKCHOTO 4ucia. ApuMeTHueckue onepanuu ¢ KOMIUIEKCHBIMU
yucnamMu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IIOCKOCTH.
@opmyna MyaBpa. KopHm n-oM cTeneHM U3 KOMIUIEKCHOTO YMCIIA.
[IpumeHeHrne  KOMIUIEKCHBIX  4YMCEN  JUIsl  pelieHus  (QU3NYECKuX U
F€OMETPUYECKUX 3a/aY.

YpaBHeHHs U HEPABEHCTBA

CucreMa M COBOKYIIHOCTh YpPaBHEHHM W HEPABEHCTB. PaBHOCHIIbHbBIE
CUCTEMBI U CHCTEMBI-CIIE/ICTBHSI. PaBHOCUIIbBHBIE HEPABEHCTBA.

OT1O0op KOpHEH TPUTOHOMETPHUUECKHX YPaBHEHHH C  MOMOUIBIO

TPUTOHOMETPHUUECKON OKPY>XHOCTH. Pemenune TPUTOHOMETPUYECKUX
HEPABEHCTB.

OCHOBHBIE METOJABl pELICHHs] TOKa3aTeIbHBIX M JOrapu(pMUUEeCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIEHUS CHUCTEM M COBOKYMHOCTEH palMOHAJIbHBIX,
UppaALMOHATIbHBIX, TOKA3aTEeIbHBIX U JTOTapU(PMUUECKUX YPaBHEHUI.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMU.

[Ipumenenne ypaBHEHHMM, CHUCTEM M HEPABEHCTB K  PELICHHIO
MaTeMaTHYeCKUX 3a7ad W 3aJa4 M3 pa3iMyHbIX 00JacTel HayKu W peajbHOU
YKU3HH, UHTEPIPETALMS OJYUYECHHBIX PE3YyIbTaTOB.

DyHKIUMN U TPaPUKHU

I'paduk xommosuumu ¢(yHKuui. ['eomeTpudyeckue oOpas3bl ypaBHEHHN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TPapHUKH.

['padmueckre MeToAbl pelieHus] ypaBHEHU U HepaBeHCTB. [ paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

HcnonpzoBanue rpadukoB (GyHKIUN 75 HCCIEAOBAHUSA MPOLECCOB U
3aBHCUMOCTEM, KOTOpbIE BO3HUKAIOT MPH PEUICHUH 3a7ad U3 JIPYTUX Y4eOHBIX
IIPEAMETOB U PEATbHOM KU3HHU.

Havasa MaTeMaTH4€CKOr0 aHAJIN3a

[TpumeneHre MpoU3BOAHON K UCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD
U dKcTpemyMmbl. HaxoxaeHue HauOONbIIET0 W HAUMEHBIIETO 3HAYEHUU
HEMPEepHIBHON (PYHKIIMH HAa OTPE3KeE.

[IpumeHeHne NpoU3BOJHOW MJI1 HAXOXKACHUS HAWIy4dlIEro peuieHusl B
NPUKIIAIHBIX 3a/1a4ax, Ui ONpPEAEIEHUS CKOPOCTHM M YCKOPEHHs IIpoliecca,
3aJaHHOTO (POPMYIION MK TpadUKOM.

[TepBooOpa3Has, OCHOBHOE CBOWMCTBO TepBOOOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUsS TepBOOOPA3HBIX.

WNurerpan.  I'eomerpudeckuid  CMBICH  MHTErpaja.  Beluucienue
onpeaenéHHoro uurerpaia no gopmyne Hetorona-JleitOuuna.

[TpumeneHue uHTerpana A HAXOXKACHUA TUIOUIAJEH TUIOCKUX (GUryp U
00BEMOB r€OMETPUUECKHX TEJL.

[Tpumepsr pemienuit auddepeHuanbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICJIMPOBAHUE pPEaAbHBIX MPOIECCOB C MOMOIIbI0 U depeHIInaTIbHBIX
YPaBHEHHM.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJITEBPA U, HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xaaHCKOro BOCIIMTAHMS

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3UIMM  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O UJI€HA POCCUIICKOT0 0OIIecTBa, MPEACTABICHUE O
MaTEeMaTUIECKUX OCHOBaX (DYHKITMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH,
pOLeyp TPaKIAHCKOTO 00mecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HHCTUTYTAMU B COOTBETCTBHUM C HX
GyHKIUSAMYA ¥ Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKONW UACHTUYHOCTH, YBAKCHHUSI
K IPOIIJIOMY U HACTOSLIEMY POCCUHUCKON MAaT€MaTHUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTHKECHUSAM POCCHMCKAX MATEMAaTHKOB W POCCHMCKOM MaTEMaTHYECKOU
IIKOJIbI, WCMOJB30BAHUE ATUX JOCTHXKEHUU B JPYTMX HAyKaX, TEXHOJIOTHSX,
chepax S5KOHOMHUKH;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHHE JyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoza,
c(OpPMUPOBAHHOCTh ~HPABCTBEHHOTO CO3HAHMS, DJTUYECKOTO MOBEACHMS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JOCTUKEHUM HAyKU U
NESATENbHOCTBI0 YYEHOTO, OCO3HAaHME JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYUBOTO OyAYILEro;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIIOYASl 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, peLIeHnH, paccyXAcHuH,
BOCIIPUUMYHMBOCTh K MATEMATUYECKUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCT, YMEHHS TPUMEHSIThH MAaTeMAaTHYEeCKUE 3HAHUS B
UHTEpecax 3J0poBOro u Oe3omacHOro oOpa3a KU3HH, OTBETCTBEHHOE
OTHOIIIEHWE K CBOEMY 3JI0POBBIO (30pOBOE MHTAHHE, COATAHCHPOBAHHBIN
PEXUM 3aHATUN W OTIbIXA, PETYJsIpHAs (PU3ndeckasi akTUBHOCTh), (pu3ndeckoe
COBEPILIEHCTBOBAHUE npu 3AHATHUAX CIIOPTUBHO-03/I0POBUTENBHOM
JESATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYHy, OCO3HAHUE LEHHOCTU TPYyHOItOOUs, HHTEpeC K
pasnuYHbIM _ chepaM  TPOPECCHOHANBHON  JESTENbHOCTH, —CBSI3aHHBIM _ C
MaTEeMaTUKOW M €€ MPUIOKCHHUSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymel npodeccun W peann30BBIBATH COOCTBEHHBIC KXU3HCHHBIC TIUIAHEI,
TOTOBHOCTh U  CIIOCOOHOCTh K MaTeMaTUYecKoMy OOpa3oBaHUIO U
caMOoOOpa30BaHHUIO HA MPOTSHKEHUU BCEM KU3HHU, FOTOBHOCTh K AKTUBHOMY
YYACTHIO B PELLIEHUH MMPAKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) IK0JOru4eCKOro BOCIIMTAHMS :

c(hOpMHUPOBAHHOCTh OJKOJOTUYECKONW KYJIbTYphl, MOHUMAHWUE BIWSHHUS
COLIMAIBHO-DKOHOMHYECKUX  MPOLECCOB HA COCTOSIHUE MPUPOJHOM U
COLIMAJIbHOW Cpellbl, OCO3HAaHHE TI00ATbHOTO XapakTepa SKOJIOTHYECKHUX
npo0ieM, OpUeHTAIH Ha TPUMEHEHNE MAaTEMAaTUICCKUX 3HAHUN I PEIICHHUS



3a7a4 B 00JIACTH OKpPYXKAIOIIeH Cpefibl, MJIaHUPOBAHUE MTOCTYNKOB U OLEHKUA HX
BO3MO>KHBIX ITOCJIEACTBUN 11 OKPYKAIOIEW CPE.IbI;

8) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA HAyKM ¢  OOIIECTBEHHOM MpPAaKTHUKW, MOHUMAaHHE
MaTeMaTHUYeCKON HayKH Kak cgepbl 4elIOBEUYECKOW NEeSTEIbHOCTH, 3TaIloB €&
pa3BUTUA M 3HAYMMOCTH JUIsl Pa3BUTUA LUBWIN3ALWH, OBJIAJCHUE S3BIKOM
MAaTeMaTUK M MAaTEMAaTHUYECKOM KYJIbTypOW KAaK CPEICTBOM ITO3HAHUSA MHDA,
TOTOBHOCTb OCYILECTBIJISITh IPOEKTHYIO M MCCIENOBATENBCKYIO NESITEIbHOCTD
VH/JVBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3oBble jlornyeckue JeicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKA MAaTEMAaTHICCKUX
O00OBEKTOB, TIOHSATWUW, OTHONICHWUH MEXIYy MOHATUSAMU, (HOPMYIUPOBATH
oTpe/ie]ICHUs]  TIOHATHIA, yCTaHABJIMBAaTh  CYIIECTBCHHBIH  TMPU3HAK
Kiaccu(UKauy, OCHOBAaHWSA JUisi OOOOIEHWUS ¥ CpPaBHEHHS, KPUTEPUHU
IPOBOJIMMOTIO aHAIN3a;

BOCIIPUHUMATh, (OPMYIUPOBaTh M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, EAMHUYHbBIE, YaACTHBIE U O0IINE, YCIOBHBIC;

BBISIBIISITh ~ MAaTeMAaTHYECKHEe  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
POTHUBOPEYHs B (paKTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUAX, TIPEJiaraTh
KPUTEPHUH JIJIS1 BBISIBIICHUS 3aKOHOMEPHOCTEHN U TIPOTUBOPEUHIA;

JienaTh BBIBOJABI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHM, YMO3aKITFOUCHHH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITEIIbHO JI0KA3aTeNIhCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MpsSMbIE W OT MPOTHBHOTO), BBICTPAWBATH apryMEHTAITHUIO,
NPUBOJAUTh TPUMEPHl HW  KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIBI;

BBEIOMpATh CIOCO0 perieHus ydeOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB peIICHUs, BBIOMpaTh Hawbonee MOAXOAAIIMN ¢  y4&ToMm
CaMOCTOSITEIIHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciegoBaTebCKUe 1eHCTBUA:

WCIIOJIb30BATh BOTPOCKHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT ITO3HAHWS,
dbopMynIUpOBaTh  BOIPOCHI, (PUKCUPYIOLUIME MOPOTHUBOpEUHE, MpoliIeMy,
yCTaHaBJIMBATh UCKOMOE M JaHHOE, (POPMUPOBATH TUIIOTE3Yy, apTYMEHTUPOBATH
CBOIO TIO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEIOBAaHKUE IO YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
SBJICHHS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXAy OOBEKTaMH,
SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSTEIIEHO (hOPMYTHPOBAaTH 0O00OIIEHHSI U BBIBOABI TIO PE3yJIbTaTaM
POBENEHHOTO HAOTIONEHUS, WCCIAEAOBaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TNPOIECCa, a TAaKKE BBIABUTATH
MIPETOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ nngopmanueii:

BBISIBIIAATh nepunuThl WHPOpMAIUU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a1a4H;



BbIOMpaTh  MHPOpPMAIMIO U3  HCTOYHHKOB  PA3NUYHBIX  THUIIOB,
aHaM3UpPOBaTh, CUCTEMATU3UPOBATh M HHTEPHPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

CTPYKTYypUpPOBaTh MH(OPMALIMIO, TIPEJICTABIATH €€ B PA3NUUYHBIX (popMax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHHBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITENILHO
c(hOpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHBIE YHUBeEpPCAJIbHbIE YueOHbIE NeiCTBUSA

Oo0menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBAaTh CYXXICHUS B COOTBETCTBUU C
YCJ'IOBI/IHMI/I " neiIisiMu 06IH6HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy
SpCHI/IH B YCTHBIX U IMIMCBbMECHHBIX TEKCTAaX, AaBaThb ITOSACHCHUS I10 XOI[y peIHeHI/ISI
3a/1a4i, KOMMEHTHPOBATH MOJy4EHHBIN PE3yIbTaT;

B X0J1¢ 00CYKJIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMHI,
HpO6J’I€MBI, pemaeMOI‘/'I 3aJa4H, BBICKA3bIBATb HWJACH, HALCJICHHBIC Ha IIOHUCK
peIHeHI/IH, COIIOCTAaBJIITH CBOU CY)KILGHI/IH C CY)KILGHI/IHMI/I z[pyer y‘-IaCTHI/IKOB
Janora, 0OHapy>KUBaTh Pa3Inyle U CXOJICTBO MO3UIUI, B KOPPEKTHOU (opme
(bopMyIMpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpeI[CTaBJ'IHTB pGBYJ'H)TaTBI peIHeHI/IH 3ajgadu, BKCHepI/IMeHTa,
UCCIIEIOBAHMsI, MMPOEKTA, CaMOCTOSITEIbHO BbIOMpaTh (OopMaT BBICTYIUICHHUS C
y4€TOM 3a]1a4 PE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIe YHUBepcaJIbHbIe y4eOHbIe /1eiicTBUA

Camoopranusanus:

COCTaBJISITh IUIaH, AITOPUTM PEILLIEHUS 3a]a41, BEIOUpaTh CIOCO0 pelIeHus
C y4€TOM HWMEIONIMXCS PECYpCOB W  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHl PEUICHHH C y4ETOM HOBOM
uH(pOpMaLUu.

CaMOKOHTPOJIb, IMOIIUOHAIbHBI HHTEJJIEKT:

BJa/JeTh HABBIKAMHM TIO3HABATENIbHOM peQuieKcMH KaK OCO3HaHUs
COBEpIIaeMbIX JEHCTBUI M MBICIUTENBHBIX MPOILECCOB, UX PE3YyJIbTaTOB,
BJAJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAaMOKOHTPOJIA MpoIlecca U pe3ysbTara
peleHus: MaTeMaTUYeCcKOi 3a1a4u;

NOPEIBUNETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PpEIICHUU
3aJaud, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENCTB, TaHHBIX, HAMIEHHBIX OLUINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBHE pe3yjbTaTa LEId U YCIOBUSAM, OOBACHATH
OPUYUHBl JOCTHKEHUS WM HEJOCTHKEHHUS PE3yJbTaTOB JESATENbHOCTH,
HaXOJMUThb OIUOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eITEJIbHOCTD:

NOHMMaTh W HCIONb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUIYaIbHON pabOThl MpH pEIIeHWH Y4eOHBIX 3a4ay, MPUHUMATH IEb
COBMECTHOM NI€ATEIbHOCTH, IUIAHUPOBATH OPraHU3AIMI0 COBMECTHOM paboThI,
pacnpeaensiTs BUAbl padoT, JOrOBapUBATHCS, OOCYKAATh MPOLIECC U PE3yNIbTaT
paboThI, 0000IIaTh MHEHUST HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B ITPYMIOBBIX (popmax paboThl (006CyxkaeHus, 0OMEH MHEHUIA,
«MO3TOBBIE IITYpPMBD» W UHBIE), BBINOJHATH CBOIO 4YacTb paboOTBl U
KOOPAMHHUPOBATh CBOM JEHUCTBUS C APYTMMH YJI€HAMH KOMaH[bl, OLIEHUBATh
KayecTBO  CBOETO0  BKJIaJAa B OOmMMH  MPOAYKT MO  KPUTEPHUAM,
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUS.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kjacce oOyyaromuiicsi MOJIy4HUT CIEIYIOIINE
npeaMeTHbIE Pe3yJIbTaThl M0 OTACIBFHBIM TeMaM paboueil MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHYeCKOr0 aHAIN3ay:

Yuciia ¥ BIYMCICHUSA:

CBOOOJHO OMEPUPOBATH MOHATUSMU: PALMOHATIBLHOE YUCIO, OECKOHEUHas
nepuoaAnYecKas JIpoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOXKECTBa
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATHh APOOW M TPOLEHTHI JIA PELICHUS NPUKIAJAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEATIbHOU KU3HU;

OPUMEHATh  NPUOMIDKEHHBIE  BBIUMCICHMS, TPaBUJa  OKPYIJICHHUS,
NPUKUJKY U OLICHKY pe3yJbTaTa BbIYUCICHUI;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTENEHb C IEJNbIM [OKa3aTeleM,
UCTIOJB30BaTh MOAXOMALIYI0 (opMy 3amucH ACHCTBUTENbHBIX YHCEN s
peleHns MPaKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO  OMEpUPOBaTh  MOHATHEM:  apu(PMEeTHUYEeCKUd  KOPEHb
HaTypaJIbHOW CTEIICHU;

CBOOOJHO  OMEpUpPOBATh TMOHATHUEM: CTENEHb C  palUOHAJIbHBIM
IIOKa3aTeseM;

CBOOOJHO OMEepUpoOBaTh MOHATHAMH: Jorapudm dYucia, NECATUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOOJHO OMEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATh IOHATHUAMU: APKCUHYC, AapKKOCHMHYC M AapKTaHIEHC
YUCJIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA:

CBOOOZHO  OMEepUpOBATh  MOHSATHUSIMHU:  TOXKIECTBO,  YpaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIbHBIE  YPaBHEHMS W YPaBHEHUA-CIECICTBHS,
PAaBHOCWJIbHBIE HEPABEHCTBA;

OPUMEHATh PA3JIMYHbIE METOAbl PELICHHUS palOHAJIbHBIX U JAPOOHO-
palMOHAIBHBIX YPAaBHEHHI, NPUMEHATh METOJ HWHTEPBAJIOB I PELICHUS
HEPABEHCTB;

CBOOOZHO OMEPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHOW MEepPEeMEHHOM,
MHOTOYJIEH C LEeJIbIMU KO3((HIIMEeHTaMH, KOPHH MHOTOYJIeHa, MPUMEHSTh
JIEJICHNE MHOT'OYJIEHA HAa MHOTOWIEH C OCTaTKOM, Teopemy be3dy u teopemy
Buera niis pemenus 3anay;

CBOOOJHO OMEpPUPOBATH MOHATUSAMU: CHUCTEMa JUHEHHBIX YpaBHEHHIH,
MaTpula, ONPEAENUTENb MATpULbl 2 X 2 M €ro reOMETPUYECKH CMBICI,
MCIIOJIB30BaTh CBOMCTBA ONPENENUTEN 2 X 2 JUIsl BBIYMCICHUS €r0 3HA4YCHMS,
OPUMEHATh ONPENCIUTENN I PELICHUs CHCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJEIUPOBATh PEaJbHbIE CHUTyallUd C IIOMOIIBIO CHCTEMBI JIMHEHWHBIX
YPaBHEHMM, WCCIEAOBaTh ITIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTpull |
ONPENEIINTENIEW, NHTEPIIPETUPOBATH MOJYYEHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JCHCTBHI C KOPHAMH [UIsl TpeoOpa3oBaHus
BBIPAKEHHI;

BBIMOJHATh TMPEOOPA30BAHMSI YHUCIOBBIX BBIPAXKECHHM, COJEpKaIINX
CTEIIEHM C PallMOHAJIBHBIM IOKA3aTeNEM;

UCII0JI30BaTh CBOWCTBa  JIOTapU(pMOB VIS npeobpa3oBaHus
Jorapu(MUUECKUX BBIPAKECHUN;



CBOOOJHO OMEPUPOBATH MOHATUSMU: UPPALIMOHATIbHBIC, TIOKA3aTEIbHbBIE U
jgorapuMHUUYECKUE YpaBHEHHUS, HAXOOUTb WX PEIIEHHs C I[OMOIIBIO
PaBHOCUJIBHBIX MEPEXO0B UIH OCYIIECTBIISISI MPOBEPKY KOPHEI;

OPUMEHATh  OCHOBHBIE  TPUTOHOMETpUYecKue  (GOpMynbl A
npeoOpazoBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUM;

CBOOOJHO ONEpUpPOBAaTh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh HEoOXoAuMble (QOPMYJbI JJsi pEIHIeHHS OCHOBHBIX THUIIOB
TPUTOHOMETPHUYECKUX YPaBHEHHI;

MOJIETIMPOBATh pEabHBIE CHUTyallM Ha S3bIKe anreOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHHs, HEPAaBEHCTBAa IO YCIOBHUIO 3aJadyH, HCCIEI0BATh
MOCTPOEHHBIE MOJIENIN C MCTIOJIb30BAHUEM arapara aiareopsl.

DOyHKuMU ¥ rpapuku:

CBOOOJHO OMEpUPOBATH MOHATHUSAMHU: (YHKLHSA, CIOCOOBI 3aJaHUA
GyHKIMKM, B3aUMHO oOOpaTHble (YHKUMH, KOMMO3UIMS (yHKUUH, rpadux
(YHKIMH, BHIIOJTHATH dJIEMEHTapHbIE IPeo0pa3oBaHus rpauKoB QPyHKIIHIA;

CBOOOHO OMEPUPOBAThH MOHATUSAMU: 00JIACTh ONMpEACTICHUS 1 MHOXKECTBO
3HaYeHUH PyHKUNU, HYJTU QYHKIHH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OMNEpPUPOBATH MOHATUAMH: UYETHbIE W HEYETHbIE (PYHKIIMH,
nepuoaAnYecKre PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBbI
U MUHUMYMBbI (DYHKIIMH, HAauOOJbIlllee W HaMEHbIIee 3HAYeHHE (PYHKIHUU Ha
IPOMEXKYTKE;

CcBOOOJHO ONEPUPOBATHh MOHATUAMU: CTETIEHHAsA (PYHKIIHUS C HATypajJbHBIM
U LIEJIbIM MOKa3aTesieM, rpaduk cTeneHHONW (PYHKIMH C HATypajbHBIM H LEIbIM
nokaszatesnem, rpaduk KOpHs n-oi CTENeHH Kak (PYHKIMH OOpaTHOU CTETNEHU C
HaTYpaJIbHBIM MOKa3aTeleM;

OTEpUPOBAThH MOHATHAMU: JUHEHHAs, KBagpaTUIHas U IPOOHO-TMHEHHas
(GYHKIMM, BBIMOJHATH DJIEMEHTAPHOE UCCIEJOBAaHME M TIOCTPOCHUE HUX
rpadukos;

CBOOOJHO ONMEpUPOBATH MOHATHSIMHU: TMOKa3aTelbHas U Jorapudmuyeckas
GYyHKIMHM, UX CBOMCTBA U TpaduKH, UCIONb30BaTh WX TPadUKH Ui PEIIeHUs
ypaBHEHUH;

CBOOOJHO OMEpPUPOBATH MOHATHSMHU: TPUTOHOMETPHUUYECKAs OKPY>KHOCTD,
omnpeesieHue TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOIO apTryMEHTa;

UCTIONb30BaTh Tpaduku (QYHKIMA [Js HUCCIEAOBAHMUS TPOIECCOB U
3aBHCUMOCTEW MPH peLIeHUH 3a/1a4 U3 APYTUX YIEOHBIX MPEIMETOB U peaTbHON
KU3HU, BBIpAXaTh (HOPMyJIaMH 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauyana maTeMaTH4eCcKOro aHAIM3A:

CBOOOJHO ONEpPUPOBATH MOHATUSAMU: apUPMETHUECKAsT U T€OMETPUUYECKas
nporpeccusi, 0eCKOHEYHO yObIBaIOIIasi FeOMETpUIECcKasi MPOTrPeCcCHsl, TUHEHHBIN
U OKCIOHEHIMANBHBIM pOCT, ¢opMyla CIOXKHBIX TMPOLIEHTOB, HMETh
NpEeCTaBICHUE O KOHCTAHTE;

UCIOJB30BaTh MPOTPECCHH ISl PEUICHHs] pealbHbIX 3a/]a4 MPUKIATHOTO

XapakTepa;
CBOOOJHO OIEPUPOBATH IOHATHUSIMHU: TIOCICIOBATEIBHOCTD, CIIOCOOBI
3aJJaHUS IOCJICI0BAaTEIbHOCTEH, MOHOTOHHBIC u OrpaHWYCHHBIC

MOCTIEIOBATEIbHOCTH, TOHUMAaTh OCHOBBI 3apOXACHUS MaTeMaTHYeCKOTO
aHaJM3a Kak aHajau3a OECKOHEYHO MalbIX;

CBOOOJHO OMEpUPOBATH MOHATHUSMHU: HENpPEphIBHbIC (YHKIUHU, TOUYKU
pa3pbiBa rpaduka pyHKINN, aCHMIOTOTHI rpaduka QpyHKINM;

CBOOOZHO OMEpPHUPOBaATh MOHATHEM: (PYHKIIMS, HEIpPEphIBHAS HA OTPE3KeE,
NPUMEHATH CBOMCTBA HEMIPEPBIBHBIX (QYHKIUH 7151 pelIeHHs 3a/1a4;



CBOOOJHO OMNEpPUpPOBaTh MOHATHAMH: TEpBas M BTOpas MPOU3BOJHBIC
byHKIMH, KacaTeabHas K Tpaduky QyHKIUH,

BBIYMCIIATH  NPOM3BOJHBIE CYMMBI, IIPOM3BEACHUSA, YaCTHOIO U
KOMIO3HIINH IBYX (DYHKUMH, 3HATh MPOU3BOAHBIE JIEMEHTAPHBIX (QYHKIUH;

UCTIOJIb30BaTh T€OMETPUUECKUA U (PU3NYECKUN CMBICI MPOU3BOAHOMN AJis
pemeHus 3a1ad.

MHoxkecTBa U JIOTHKA:

CBOOOJHO OMEpUPOBATH TMOHSATHUSIMU: MHOXECTBO, OIEpaluu HaJl
MHOECTBaMU;

WCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIM —anmapar Uil  ONKMCaHUs
peasbHBIX MPOILIECCOB M SIBICHHUM, MPU pEIIeHUH 3a7a4 U3 JIPYTuX Y4eOHBIX
IIPEAMETOB;

CBOOOJHO OMEpPUPOBATH MOHATUSIMU: OMPEICICHNE, TEOpeEMa, YpaBHEHHE-
CIIEJICTBUME,  CBOMCTBO  MaTe€MaTH4eCKOro  OOBEKTa,  JI0Ka3aTeJIbCTBO,
PAaBHOCWJIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kjacce oOyyaromuiicsi MOJIy4HUT CIEIYIOIINE
npeaMeTHbIE Pe3yJIbTaThl M0 OTACIBFHBIM TeMaM paboueil MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHYeCKOro aHAIN3ay:

Yuciia ¥ BIYMCJICHHSA:

CBOOOZHO OMEpUPOBATH MOHATHSAMHU: HATypaJbHOE U IEJI0€ YHCIIO,
MHOYECTBA HATypaJbHBIX U LIEJIBIX YUCEN, UCIOJIb30BAaTh NPU3HAKU JIEJIMMOCTH
nensix uucen, HOJ[ um HOK HaTypanpHbIX yucen i pelmeHus 3aaad,
NPUMEHSATH aIropuT™M EBKINAA;

CcBOOOZHO OMEpUPOBATh MOHITHEM OCTaTKa MO MOJIYJIO, 3alHiChIBAaTh
HaTypaJIbHBIE YHCJIA B PA3IIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEpPUPOBATH MOHITHSIMH: KOMIUIEKCHOE YHMCIO U MHOYXECTBO
KOMILJIEKCHBIX YHCEJI, IPEJCTABIATh KOMIUIEKCHBIE YUCIIA B aJlreOpanyecKkor u
TPUTOHOMETPHUUYECKOIM (opMe, BBIMIOIHATH apuPMETHUECKUE ONEepaliil C HUMHU
¥ 1300pakaTh Ha KOOPAWHATHOM MIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJHO OMEPUPOBATH MOHATUSMU: UPpPALIMOHATIbHBIC, TIOKA3aTEIbHbBIE U
jgorapu(MHUUYECKUE HEPaBEHCTBA, HAXOAUTh HX PEIIEHUS C IOMOIIBIO
PAaBHOCWIBHBIX IIEPEXOJIOB;

OCYIIECTBIISAITh OTOOpP KOpHEW TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble (QOPMyJbl [ pEHIeHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATHUIMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHU
U HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBI U CHCTEMBI-CIEICTBUS, HAXOIWUTh
pelIeHnsT CHCTEMBl M COBOKYIIHOCTEM pAalMOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKa3aTEeNbHBIX U JTOrapu(pMUYECKUX YPABHEHUI U HEPABEHCTB;

pemarb palMOHAJIbHBIE, MppaurOHaJIbHbIE, IIOKA3aTEIIbHBIE,
JgorapuMHUUECKHe U TPUTOHOMETPUYECKHME YpaBHEHUS U HEPAaBEHCTBA,
CoZepIKaIKe MOIYJIM U IIapaMeTphl;

NPUMEHATH rpaduuecKkrue METObI ISl PEIICHNUs YPaBHEHUN U HEPABEHCTB,
a TaK)Ke 3a7a4 C apameTpamu;

MOJICJIMPOBATh pEabHBIE CHUTyallMH Ha S3bIKe anreOpbl, COCTaBIATH
BBIPAXXCHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3aJayH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJETH C HCIOJb30BAaHHEM ammapara anreOphl,
VMHTEPIIPETUPOBATH ITOJTYYEHHBIN PE3YJIbTAT.



DOyHKuMU ¥ rpapuKku:

CTpPOUTHh TpadUKU KOMMO3MIMUA (PYHKIHA C MOMOMIBIO 3JI€MEHTApHOIO
UCCIICIOBAHMSI U CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTpOUTH TeoMeTpHueckue oOpa3bl ypaBHEHWH M HEPABEHCTB Ha
KOOPJMHATHOM TIJIOCKOCTH;

CBOOOZHO OMNEPHPOBATh MOHATHUSAMHU: TpPAPUKH TPUTOHOMETPUUECKUX
byHKITNH];

OPUMEHATh (PYHKIMM 71 MOJETUPOBAHUS U HCCIENOBAHUS PEabHBIX
IIPOLIECCOB.

Havaysia MaTeMaTH4eCKOro aHaJIn3a:

UCTIONB30BaTh  MPOM3BOAHYIO JUIS  HCCIeNOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI;

HaXOAWThb HauMOOJbIlIee M HAUMEHbIIIee 3HAUYCHUS! (PYHKIIMH HEMPEpPhIBHOU
Ha OTpE3KE;

WCII0JIB30BaTh MPOU3BOAHYIO JUISI HAXOXKAEHUS HAaWy4dlIEro peuieHus B
OPUKIAJAHBIX, B TOM YHUCJIE COLHMAIBHO-DKOHOMHUYECKHMX, 3a1ayax, i
ompesieNieHUus] CKOPOCTH M YCKOPEHHs Mpollecca, 3aJaHHOrOo (opMyJoN Hiu
rpadukom;

CBOOOJHO OMEpUPOBATh MOHATHAMH: TiepBooOpa3Hasi, OnpeAeHEéHHbIN
UHTErpall, HaXOJUTh MEPBOOOPA3HBIC SJIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpai no popmyne Herotona-Jlelonua;

HaXOJWTh IUIOMIAAN TUIOCKUX QUIYP U OOBEMBI TeJl C MOMOIIBIO
MHTErpana;

UMETh MPEACTABICHHE O MAaT€MATHUYECKOM MOJEIMPOBAHUU HA MPUMEPE
coctapneHus nuddepeHuanbHbIX YpaBHEHUI;

pemarb NpUKIagHbIe 33Ja4H, B TOM YHCIIE COUUATbHO-3KOHOMUYECKOTO U
($u3nYeCcKoro xapakTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/
n

HaumenoBanue pa3jiesion
U TeM MPOrpamMmbl

KoandyecTBO 4acoB

KonTpoJbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

e
oop:

MHoxecTBO
JIEMCTBUTEINIbHBIX YHCET.
MHoOro4IeHBI.
PannoHaneHbIe ypaBHEHMS
1 HepaBeHcTBa. CHUCTEMBI
JIMHEWHBIX YpaBHEHUH

24 1

OyHKIUHN U TpadUKy.
CreneHnast GyHKLUS C
IeJIBIM TTOKa3aTesIeM

12 1

Apudmernueckuii KOpeHb
N-OU CTEICHHU.
Hppanuonaibusie
ypaBHEHUS

15 1

[oxa3zaTtenbHast QyHKIHSL.
IToka3arenbHble ypaBHEHUs

Jlorapupmuueckas
byHKIHS.
Jlorapudpmuueckue
ypaBHEHUS

18 1

Tpuronomerpuieckue

22 1




BBIPAKCHMS U YPAaBHEHUS

ITocnenoBaTenbHOCTH U 10
porpeccuu

HenpepoiBHBIE QYHKIUH.

[IpousBoanas 20

[ToBTOpenme, 0600MIECHNE,
CUCTEMAaTU3alys 3HaHUH

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136




11 KJIACC

Ne
n/
n

HaumenoBanue pa3nesion
U TeM NPOrpaMMmbl

KoandyecTBO 4acoB

KonTpoJbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

6 )) (<

oop

UccnenoBanue pyHKImii ¢
ITOMOUIBIO TPOU3BOTHOM

22 1

[lepBooOpasnas u
UHTETpal

12 1

I'padpuxu
TPUTOHOMETPUUECKHAX
byHKUIUH.
TpuronomeTpuueckue
HEPABEHCTBA

14 1

HppannonaneHbie,
MOKa3aTeNbHbIE U
norapupMuIecKue
HEPaBEHCTBA

24 1

KoMiiekcHbie yucia

10 1

Harypainbnsle u nensie
4yucIa

10 1

CucteMbl paliiOHAJIbHBIX,
UpparOHATBHBIX
NIOKa3aTeIbHbIX U
JOTapuPMHIECKUX
ypaBHEHUH

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpenue, 060061ICHNE, 16 5
cUCTeMaTu3alus 3HaHuU
BIEE KOJIMYECTBO
OBl 136 10

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHyeckue
padoThI

Jlata
HU3ydeHust

MHOXeCTBO, ONepaly HaJl
MHO’KECTBAMHU U UX CBOMCTBA

Huarpammsl Diinepa-Benna

IIpuMeHeHne TeOpETUKO-
MHO>KECTBEHHOT'0 aIapara
JUIsl peleHus 3a1a4

PanuonanbHbpie yuca.
OOBIKHOBEHHBIE U
JECSATUYHBIE IpO0H,
MPOIEHTHI, 0ECKOHEYHBIS
NepUOANYECKHE JPOOH

PanmonanbHbpie yucia.
OOBIKHOBEHHBIE 1
JECSATUYHBIE IpO0H,
MPOIEHTHI, 0ECKOHEYHBIS
nepUOANYECKHE IPOoOH

[Ipumenenue apoodeit u
IMPOLICHTOB IJId PCUICHUA
NPUKJIAIHBIX 33034




[Tpumenenue apobeii u
IPOLICHTOB ISl PEIICHUS
HPHKJIAHBIX 3339

JlelicTBUTENIbHBIC YHCIIA.
Panmonanbaeie u
MppaluyOHaJIbHbIC YUCIIa

ApudmeTndeckue onepanuu
C ICUCTBUTEIHHBIMU YHUCTIAMU

10

Monynib 1eMCTBUTEIHHOTO
YHciia U €ro CBOiCTBa

11

[TpuOnxE€HHBIE BHIYUCICHUS,
IpaBuJia OKPYTJIECHUS,
NPUKHUIKA U OIICHKA
pe3ynbTara BRIUMCICHUN

12

OCHOBHBIE METOIBI PEIICHUS
HEeIBIX U IPOOHO-
paIMOHATILHBIX YPaBHEHUH U
HEPaBCHCTB

13

OCHOBHBIG METOObI peH_IeHI/ISI
HEeIBIX U IPOOHO-
paIMOHATILHBIX YPaBHEHUH U
HEPABCHCTB

14

OCHOBHBIC METO/IbI PEIICHHSI
HENBIX U APOOHO-
palMOHAIBHBIX YPAaBHECHHUN U
HCPABCHCTB




15

MHoOro4yieHsl OT OAHON
nepeMeHHoi. Jlenenue
MHOTO4WIEHA Ha MHOTOUJIEH C
octaTkoM. Teopema besy

16

MHOTOYJICHBI C IETBIMH
kodpurmentamu. Teopema
Buera

17

Pemenne cucrteM MTMHENHBIX
ypaBHEHUH

18

Penrenue cucrteM THMHEHHBIX
yYpaBHEHUH

19

Martpuiia cUCTEMbI TUHEUHBIX
ypaBHeHUH. OnpenennuTelib
MaTpHIIbl 2X2, €ro
F€OMETPUUYECKUI CMBICIT U
CBOMCTBA; BEIUHCIIEHHE €T0
3HAYCHUSA

20

Onpenenuresb MaTPUIBI 2X2,
€ro reOMETPUYECKHI CMBICT U
CBOMCTBA; BEIUHCIIEHHE €T0
3HAYCHUS

21

[IpumeneHue onpenenuTens
JUISL PEIIeHUs] CUCTEMBbI
JIMHEWHBIX YpaBHEHUHN

22

Pemenne NPUKIIAAHBIX 3a4a4
C IIOMOIIILIO CUCTCMbI




JIMHEHHBIX ypPaBHEHUN

23

Pewienne npukiiagHeIx 3aaad
C IIOMOILBIO CUCTEMBI
JIMHEHHBIX yPaBHEHUN

24

KonrtponsHas pabora:
"PanmoHanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3aJaHHS
bynkuun. Bzanmuao
oOpaTtHbie GYHKIINU.
Kommnosurust ¢hyHKIuit

26

I'padux pysKIAN.
DJIeMeHTapHbIe
npeoOpa3oBaHus rpa)uKoB

byHKIMMA

27

OO6nacTh onpeaeneHus u
MHO’KE€CTBO 3HAUYCHUI
bynkuun. Hymm GyHkImn.
[TpomMexxyTku 3HAK
MOCTOSTHCTBA

28

UETHbIE U HEUETHBIE
bynkuuun. [Tepnoanueckue
bynkuun. [TpomexyTku
MOHOTOHHOCTH (DYHKIIMH

29

MakcuMyMBbl U MUHUMYMBI
bynkuun. Hanbonpiiee n




HauMeEHbIIIee 3HAaUCHHE
(GYHKIIMHM Ha TPOMEKYTKE

30

JIuHeitHas1, KBaJlpaTU4YHAS U
npoOHO-TMHEHHAas pyHKIMH

31

DJIeMEHTapHOE HCCIIEI0BaHUE
U TIOCTPOEHHUE IPahUKOB ITUX
byHKIMI

32

DJIEeMEHTapHOE UCCIICIOBAHUE
Y TIOCTPOEHUE TPAPHUKOB ITHX
byHKIMMA

33

CreneHsb ¢ LEJIbIM
nokasaresieM. bunom
Hrrotona

34

CreneHsb ¢ LEJIbIM
nokasaresieM. bunom
Hrrotona

35

CreneHHast pyHKLUS C
HATYpPaJbHBIM U IIEJIbIM
noka3areiieM. E€ cBoiicTBa u

rpaduk

36

KonrponsHas pabora:
"Crenennas ¢pynkuus. Eé
cBOMcTBa U rpapuK"

37

Apudmerndeckuit KOpeHb
HATypaJIbHOM CTEIIEHU U €0
CBOMCTBA




38

Apudmernueckuit KOpeHb
HaTypajabHOM CTEIEHU U €ro
CBOMCTBa

39

[Tpeobpa3oBaHUst YUCIOBBIX
BBIPAXKEHUI, COJIEPHKALLUX
CTCTICHU U KOPHU

40

[Ipeobpa3oBaHUst YUCIOBBIX
BBIPAXKEHUI, COJIEPHKALLUX
CTETICHU U KOPHU

41

[IpeoOpa3oBaHMs YHCITOBBIX
BBIPAXKEHUI, COJIEPHKALLUX
CTETNEHU U KOPHU

42

UppannonanbHbie
ypaBHeHUs1. OCHOBHBIE
METO/IbI PeIICHUs
UppalMOHATILHBIX YpaBHEHHM

43

NppannonanbHbie
ypaBHeHUs1. OCHOBHBIE
METO/IbI PeIICHUs
UppalMOHATILHBIX YPaBHEHHM

44

NppannonanbHbie
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEeIICHUs
UppalMOHATILHBIX YPaBHEHHM

45

PaBHOCHIBHEIE Mepexobl B
PCIICHUN MPPAllMOHAJIBHBIX




yYpaBHEHUH

46

PaBHOCWIBHBIE ITEPEXOBI B
peLIEHUN UPPALMOHATIBHBIX
ypaBHEHUH

47

PaBHOCWIBHBIE ITEPEXOBI B
peLIEHUN UPPALMOHATIBHBIX
ypaBHEHUH

48

PaBHOCWIIbHBIE TTEPEXO/BI B
pEIIeHUN UPPALUOHATIBHBIX
ypaBHEHUH

49

CgoiicTBa u rpaduK KOPHS n-
Ol cTeneHH KaK QyHKIIUN
00paTHOH CTETICHH C
HATypaJbHBIM [TOKa3aTeIIEM

50

CgoiicTBa u rpaduK KOpHS n-
Ol cTeneHH KaK PyHKITUN
00paTHOH CTETICHH C
HATypaJbHBIM [TOKa3aTeIIeM

51

KonrponsHas pabora:
"CgoiicTBa u TpaduK KOpHS
N-Oi CTENEHH.
UppannonanbHbie
ypaBHeHUs"

52

CreneHs ¢ palMOHaIBLHBIM
IOoKa3aTejieM U €€ CBOMCTBA

53

CreneHs ¢ palMOHAIBHBIM




IOKa3aTeJIEM U €€ CBOUCTBA

54

CreneHs ¢ palmOHaIBHBIM
IOKa3aTejieM U €€ CBOMCTBA

55

[oxa3zatenpHast GpyHKIM, €€
CBOMCTBA U rpaduK

56

Hcnonp3oBanue rpaduka
GYHKIUY [T pelIeHUs
ypaBHEHUH

57

Hcnonp3oBanue rpaduka
GYHKIUY [T peIIeHUs
ypaBHEHUH

58

Iloka3aTenbHble ypaBHEHUS.
OcHOBHBIE METOBI PEILICHUS
IIOKa3aTeNbHBIX YPAaBHEHNN

59

Iloka3arenbHble ypaBHEHUS.
OCHOBHBIE METO/IBI PELLIEHUS
[IOKA3aTeJIbHBIX YPAaBHEHUU

60

Iloka3aTenbHble ypaBHEHHUS.
OCHOBHBIE METO/IBI PELLIEHUS
[IOKA3aTeJIbHBIX YPAaBHEHUU

61

KonTtposnbhas padora:
"Tloka3arenbHas QyHKIHSA.
[loka3arenbHble ypaBHEHU"

62

Jlorapudwm uucna. CBoiicTBa
norapupma

63

Jlorapudwm uucna. CBoiicTBa




Jorapudma

64

Jlorapudm umncna. CoiicTBa
Jorapudma

65

JlecaTuuHble U HATypaJbHbIE
JorapuQmbl

66

JlecaTUYHBIC U HATYpaJIbHBIC
norapupMbl

67

[IpeoOpazoBanue
BBIPAXKEHU, COJIEPHKALTUX
norapupMbl

68

[IpeobpazoBanue
BBIPAXKEHUI, COJIEPHKALLUX
norapupMbl

69

[IpeobpazoBanue
BBIPAXKEHUI, COJIEPHKALLUX
JorapuQmbl

70

Jlorapudmuueckas QpyHKIMs,
e€ cBoiicTBa u rpadux

71

Jlorapupmuueckas hyHKINS,
e€ cBolcTBa U rpaduk

72

Hcnonp3oBanue rpaduka
GYHKIUY [T peIeHUs
ypaBHEHUH

73

Hcnonp3oBanue rpaduka
GYHKIUY [T peIIeHUs
ypaBHEHUH




74

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEeIICHUs
JorapupMHUIECKUX
ypaBHEHUH

75

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHbIE
METO/IbI pEIICHUs
JorapupMHUIECKUX
ypaBHEHUH

76

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHbIE
METO/IbI pEeIIeHUs
JOTapuPpMHUECKUX
ypaBHEHUH

71

PaBHOCHIIBHBIE TIEPEXO/IBI B
pelIeHNH JorapuPMUUECKUX
ypaBHEHUH

78

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHNH JorapuPpMUUECKUX
ypaBHEHUH

79

KonTtposnbhas padora:
"Jlorapudmuueckas
bynkuus. Jlorapudpmudeckue
ypaBHeHus"

80

CunycC, KOCUHYC, TAHT€HC U
KOTaHI€HC YHUCIIOBOTO




apryMeHra

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHUCIIOBOTO
apryMeHTa

82

ApKcUHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

83

ApKCHUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

84

TpuronomeTrpudeckas
OKpPY’KHOCTb, OIpe/ieJICHHIE
TPUTOHOMETPUUYECKUX
(GyHKIHA YUCIOBOTO
aprymeHra

85

TpuronomeTrpuueckas
OKpPY’KHOCTb, OIpe/ieJICHHIE
TPUTOHOMETPUUYECKUX
(GyHKIHA YUCIOBOTO
aprymeHra

86

OCHOBHEIE
TPUTOHOMETPUIECKHE

bopMyIIBI

87

OCHOBHEBIE
TPUTOHOMETPHUYECKUE

bopmyIbI




88

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

bopMyIIBI

&9

OCHOBHEBIE
TPUTOHOMETPHUYECKUE

bopmybl

90

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHU

91

[IpeoOpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHU

92

[IpeoOpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAXKEHUI

93

[IpeoOpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAXKEHUI

94

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

95

Pewenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

96

Pemenue
TPUTOHOMETPUYECKUX




yYpaBHEHUH

97

Pewenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

98

Pewenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

99

Pemenune
TPUTOHOMETPUUYECKUX
ypaBHEHUH

100

Pemienune
TPUTOHOMETPUUYECKUX
ypaBHEHUH

101

KonTtposnbhas padora:
"TpuroHomeTpuyecKue
BBIPAXECHUS U
TPUTOHOMETPUUYECKUE
ypaBHeHUs"

102

IlocnenoBaTenbHOCTH,
CIIOCOOBI 3aJaHuI
MOCJIENOBATEIILHOCTEH.
MeTtoa MaTeMaTHYECKO
WHIYKITUU

103

MOHOTOHHBIE U
OTpaHUYECHHbBIC
MOCJICJOBATEIILHOCTH.
Wctopus ananusa




OECKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccus

105

I'eomeTrpuueckas mporpeccust

106

beckoneuno yOpIBarorias
TreOMETPUYIECKasi POTPEecCust

107

CyMMa G€CKOHEUHO
yOBIBAIOIICH T€OMETPUICCKOM
pOTpeccun

108

JIuneHbIil 1
HKCIIOHEHLIUAIIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLICHTOB

109

JIuuelHbIi 1
HKCIIOHEHLIUAIIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IPOLIEHTOB

110

Hcnonp3oBanue nporpeccuu
JUIS PELLIEHUS] PEATIbHBIX
3a/1a4 NPUKIATHOTO
Xapakrepa

111

KonrponsHas pabora:
"ITocaeqoBaTEIbHOCTH U
nporpeccun"

112

HernpepriBHBIC QYHKIMHM 1 UX
CBOMICTBA




113

Touka pa3pbiBa. ACUMIITOTHI
rpa¢ukoB GyHKIIUI

114

CoiicTBa (yHKIMH
HETIPEPHIBHBIX Ha OTpEe3Ke

115

CaoiicTBa (yHKIMH
HETIPEPHIBHBIX Ha OTPE3Ke

116

Meto MHTEpBAJIOB I
penieHus HepaBEHCTB

117

Metoa MHTEpBAJIOB 1JIA
penieHus: HepaBEHCTB

118

Meton nHTEPBAIOB IS
pELICHUS HEPABEHCTB

119

[IpuMeHeHne CBOWCTB
HeTPEPhIBHBIX (QYHKIMNA 1151
peleHus 3ana4y

120

[IpuMeHeHne CBOWCTB
HeTPEPhIBHBIX (QYHKIMHA 1151
peleHus 3ana4y

121

IlepBas u BTOpas
POU3BOHBIE (DYHKIIUN

122

Onpenenenue,
T€OMETPUUYECKUIN CMBICIT
MIPOU3BOHOM

123

Onpenenenne, GU3NIECKUin
CMBICIT TPOU3BOTHOM

124

YpaBHEHHE KacaTeJIbHOU K




rpaduky GyHKIIUU

YpaBHEHHE KacaTeJIbHOU K

125 rpaduky GyHKIIUU

126 [Ipou3BoHBIE AIIEMEHTAPHBIX
byHKIMI

127 [TponsBosHBIE 371€MEHTAPHBIX

byHKIMMA

[IpousBoaHass CyMMBI,
128 MPOU3BEEHHUS, YACTHOTO U
KOMITO3HUINH (QyHKITHNA

[IponsBoaHas CyMMBI,
129 | mnpousBeneHus, 4aCTHOTO U
KOMITO3HIINH (QyHKITHNA

[IponsBoaHas CyMMBI,
130 | mpousBeneHus, 4aCTHOTO U
KOMITO3UIINH (DyHKITHIA

131 KonrponsHas pabora:
"IIpousBogHas"

[ToBTOpeHme, 0600IICHNE,
132 cUCTeMAaTH3aIys 3HaHUH:
"VpaBHeHus"

[ToBTOpenue, 0600IEHNE,
133 CUCTeMAaTH3als 3HaHUH
"®yHkun"

Ntorosast KOHTpoOJIbHAS

134
pabota




Hrorosas KOHTpOIBbHAS

135 1 1
pabota

136 [ToBTOpenue, 060061IeHNE, !
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

136

10




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoTbI

JlaTa
H3yUeHusl

[Ipumenenne npou3BOIHON
K MCCIICTOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTE U
IKCTPEMYMBI

04.09.2023

[Ipumenenne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTE U
IKCTPEMYMBI

06.09.2023

IIpuMeHeHne MPOU3BOIHOU
K UCCIIeIOBAHUIO (QYHKITUI
Ha MOHOTOHHOCTH U
IKCTPEMYMBI

07.09.2023

IIpuMeHeHne MpOU3BOJHOU
K UCCIIeIOBAHUIO (QYHKITUI
Ha MOHOTOHHOCTh 1
AKCTPEMYMBI

08.09.2023

IIpuMeHeHne MPOU3BOIHOU
K UCCIIeIOBAHUIO (QYHKITUI
Ha MOHOTOHHOCTh 1
KCTPEMYMBI

11.09.2023

IIpuMeHeHne MpOU3BOJHOU

13.09.2023




K UCCIIeIOBAaHUIO (QYHKITUI
HAa MOHOTOHHOCTE U
AKCTPEMYMBI

Haxoxnenue HanOombIero
Y HAaUMEHBILIETO 3HAYCHHS
HETpepbIBHON (PYHKLIUHU HA
OTpe3Ke

14.09.2023

Haxoxnenne HanOombIero
Y HAaUMEHBILIETO 3HAYCHUS
HeNpepbIBHON (PYHKLIUHU HA
OTpe3Ke

15.09.2023

Haxoxnenne HanOombIero
Y HaUMEHBILIETO 3HAYCHHS
HENpepbIBHON (PYHKLIUHU HA
OTpe3Ke

18.09.2023

10

Haxoxnenne HanOoJIbIIero
Y HaMEHBILETO 3HAYCHUS
HeNpepbIBHON (PYHKLIUHU HA
OTpe3Ke

20.09.2023

11

Haxoxnenne HanOoJIbIIIETO
¥ HaMMEHBIIIETO 3HAYEHUS
HENpephIBHON (YHKITUU Ha
OTpe3Ke

21.09.2023

12

Haxoxnenne HanOoJIbIIIETo
Y HaMMEHBIIIETO 3HAYEHUS
HENpephIBHON (YHKITUU Ha
OTpe3Ke

22.09.2023




13

IIpuMeHeHne MPOU3BOIHOU
IUIS1 HAXOXKAEHUS
HaWIYy4IIero peueHus B
NPUKIIAJHBIX 3a7a4ax

25.09.2023

14

IIpuMeHeHne MpOU3BOIHOU
TUIS HAXOXKACHUS
HAWIy4ILEro peleHus B
MIPUKJIAIHBIX 3aJa4ax

27.09.2023

15

IIpuMeHeHne MpOU3BOIHOU
TUISL ONIPEIeIICHUS] CKOPOCTH
U YCKOpEHHUsI Ipolecca,
3aJJaHHOTO (pOpMYJIOH MiH
rpaduxoM

28.09.2023

16

IIpuMeHeHne MPOU3BOIHOU
IUISL ONIPEIeJICHHS] CKOPOCTH
U YCKOpEHHUsI Tpolecca,
3aJJaHHOTO (pOpMYJIIOH Min
rpaduxoM

29.09.2023

17

Kommosumus ¢pyHKImit

02.10.2023

18

Kommnozurus ¢pyHkmmii

04.10.2023

19

Kommnozurus ¢pyHkmmii

05.10.2023

20

I'eomerpuueckue oopasbl
YpaBHEHUH Ha
KOOPAMHATHOW INTIOCKOCTH

06.10.2023

21

I'eomerprueckue oopasbl
YpaBHEHUH Ha

09.10.2023




KOOPAMHATHOW INTIOCKOCTH

22

KonrponbHas pabora:
"HUccnenoBanue GyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"

11.10.2023

23

[TepBooOpasHasi, OCHOBHOE
CBOHCTBO MEPBOOOPA3HBIX

12.10.2023

24

[TepBooOpasubie
AIIEMEHTapHBIX (PYHKIUH.
[IpaBuna HaXOXICHUS
epBOOOPa3HBIX

13.10.2023

25

[TepBooOpasubie
AIIEMEHTapHBIX (PYHKIUH.
[IpaBuna HaxXOXICHUS
epBOOOPa3HBIX

16.10.2023

26

Hurerpain.
['eomeTpuueckuii cMbICIT
MHTeTpasa

18.10.2023

27

Brruncienue
ONpeleEHHOr0 UHTETpasa
o ¢popmyie HeroTona-
JletiOuunIa

19.10.2023

28

Brruncienue
ONpeleEHHOr0 UHTETpaa
o popmyne HproToHa-
JleiiOaMIA

20.10.2023

29

IIpumeHeHne nHTErpaa

23.10.2023




JIJI HaXOXKJICHUSA
TJI0MIA e TUTOCKUX PUryp

30

IIpumeHeHne nHTErpaa
JUTS HaXO0XKAEHUS 00hEMOB
TE€OMETPUUYECKUX TeT

25.10.2023

31

[Ipumepsl pereHuin
middepeHnnanbHbIX
YpaBHEHUHN

26.10.2023

32

[Tpumepsl penieHunit
muddepeHanTbHBIX
YpaBHEHUHN

27.10.2023

33

Marematnueckoe
MOJIETTUPOBAaHUE PeabHbBIX
MIPOLIECCOB € MOMOIIBIO
muddepeHIanTbHBIX
ypaBHEHUH

08.11.2023

34

Kontponbnas padora:
"[TepBooOpa3nas u
uHrerpan"

09.11.2023

35

TpuronomeTprueckue
(yHKIIMH, UX CBOMCTBA U
rpaduku

10.11.2023

36

Tpuronomerpruueckue
(byHKIMH, UX CBOICTBA U
rpaduku

13.11.2023

37

Tpuronomerpuueckue

15.11.2023




(byHKIMHU, UX CBOICTBA U
rpaduku

38

Tpuronomerpruyeckue
(byHKIMH, UX CBOICTBA U
rpaduku

16.11.2023

39

Tpuronomerpruyeckue
(byHKIMHU, UX CBOICTBA U
rpaduku

17.11.2023

40

OT60p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKOMN
OKpY>KHOCTH

20.11.2023

41

OTt60p KOpHEH
TPUTOHOMETPHUECKHUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

22.11.2023

42

OT60p KOpHEH
TPUTOHOMETPHUUECKUX
YPaBHEHUH € MOMOUIBIO
TPUTOHOMETPUUYECKOMN
OKPY>KHOCTH

23.11.2023

43

OTt60p KOpHEH
TPUTOHOMETPHUUECKHUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUYECKOMN

24.11.2023




OKPY>KHOCTH

44

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

27.11.2023

45

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

29.11.2023

46

Pemrenne
TPUTOHOMETPUICCKUX
HEPaBEHCTB

30.11.2023

47

Pemrenue
TPUTOHOMETPUICCKUX
HEPaBEHCTB

01.12.2023

48

Kontponbnas padoTa:
"I'padukn
TPUTOHOMETPHUECKHUX
GyHKIHA.
TpuronomeTprueckue
HepaBeHCTBA"

04.12.2023

49

OCHOBHEIE METOJIEI

PEIICHUS TOKAa3aTCIbHBIX

HEPaBEHCTB

06.12.2023

50

OCHOBHBIE METOBI

peuiCHUs MOKAa3aTCIbHBIX

HEPaBEHCTB

07.12.2023

51

OCHOBHEBIE METOIBI

08.12.2023




peuICHUs MOKAa3aTCIbHBIX
HEPaBEHCTB

52

OCHOBHBIE METOIBI
pEIIeHUs TOKa3aTEIbHBIX
HEPABEHCTB

11.12.2023

53

OCHOBHBIE METOJIBI
pelieHus
JorapupMHUUECKUX
HEPABEHCTB

13.12.2023

54

OCHOBHEIE METOJIEI
peuieHus
JorapuPpMHUUECKUX
HEPaBEHCTB

14.12.2023

55

OCHOBHEIE METOJIEI
pereHus
JorapupMUIECKUX
HEPaBEHCTB

15.12.2023

56

OCHOBHEIE METOJIEI
pereHus
JorapupMHUIECKUX
HEPaBEHCTB

18.12.2023

57

OCHOBHEIE METOJIEI
pereHus] UppaUOHATBHBIX
HEPaBEHCTB

20.12.2023

58

OCHOBHEBIE METOIBI
pENICHUS UPPAITMOHATILHBIX

21.12.2023




HEPaBEHCTB

59

OCHOBHBIE METOIBI
pEIICHUS UPPAITUOHATIBHBIX
HEPABEHCTB

22.12.2023

60

OCHOBHBIE METOIBI
pEIICHUS UPPAITUOHATIBHBIX
HEPABEHCTB

25.12.2023

61

I'paduaeckne meTompt
pEeIIeHUs] UPPALMOHATIBHBIX
ypaBHEHUH

27.12.2023

62

I'paduaeckne meToapt
pEelIeHUs] UPPALTUOHATIBHBIX
YpaBHEHUH

28.12.2023

63

I'paduaeckue meToapt
pelIeHns TOKa3aTeNbHbBIX
ypaBHEHUH

29.12.2023

64

I'padmyeckue meToabl
pEIICHUS TOKa3aTEIbHBIX
HEPABEHCTB

10.01.2024

65

I'paduueckue MeTo b1
pereHus
JorapuPpMUUECKUX
YpaBHEHUHN

11.01.2024

66

I'paduueckue MeTo b1
pereHus
JorapupMHUECKUX

12.01.2024




HEPaBEHCTB

67

I'paduueckue MeTo b1
pereHus
JorapuPpMHUUECKUX
HEPaBEHCTB

15.01.2024

68

I'padmyeckue meToapl
peleHHs MoKa3aTeNbHbIX U
JorapupMHUUECKUX
YpaBHEHUN

17.01.2024

69

I'paduaeckue meToapt
peleHHs MOKa3aTeNbHbIX U
JorapuPpMHUUECKUX
YpaBHEHUN

18.01.2024

70

I'paduaeckne meTompt
peIIeHHS TOKa3aTeIbHBIX U
JorapupMUIECKUX
HEPaBEHCTB

19.01.2024

71

I'paduaeckue meTompt
peIIeHHS TOKa3aTeIbHBIX U
JorapupMHUIECKUX
HEPaBEHCTB

22.01.2024

72

Kontponbnas padora:
"UppauroHalibHbIE,
MoKa3aTebHbIe U
norapupMuIecKue
HepaBeHCTBA"

24.01.2024




73

KommiekcHbie uncina.
Anrebpandeckas u
TPUTOHOMETPHYECKAs
dhopmbI 3amucu
KOMIUIEKCHOTO YHCIIa

25.01.2024

74

KommiekcHbie uncia.
AnreOpanueckas u
TPUTOHOMETPHYECKAS
dhopmbI 3amucu
KOMIUIEKCHOTO YHCIIa

26.01.2024

75

Apudmernueckne
OTIepaLuy ¢
KOMILICKCHBIMU YUCIIAMHU

29.01.2024

76

Apudmernueckne
OTepaLuy ¢
KOMILJIEKCHBIMU YHCIIAMU

31.01.2024

71

N3obpaxenue
KOMILJIEKCHBIX YHCEJl Ha
KOOPAMHATHOW INTOCKOCTH

01.02.2024

78

N3obpaxenue
KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOW IJTIOCKOCTH

02.02.2024

79

®opmyna Myaspa. Kopau
n-0il CTENEHH U3
KOMIUIEKCHOTO YHCIIa

05.02.2024

80

®opmyna Myaspa. Kopau
N-Oi CTCIICHU U3

07.02.2024




KOMIIJICKCHOI'O 4HCJia

IIpumenenue
KOMIUIEKCHBIX YU CEJI JJIs

81 08.02.2024
penieHus GU3NIECKUX U
F€OMETPUYECKHX 3a/1a4

%) E(OHTpOHI:Haﬂ pabora: ) 09.02.2024

KommiekcHbie uncna

23 HarypanbHble u niesnbie 12.02.2004
yucia

%4 HarypanbHble u niesnbie 14.02.2004
yucia

25 IIpuMeHeHne MPU3HAKOB 15.02.2024
JETMMOCTH LIEJIbIX YUCET

26 IIpuMeHeHne MPU3HAKOB 16.02.2024
JETUMOCTH LIENBIX YUCET
IIpuMeHeHne MPU3HAKOB

87 JETUMOCTH LIEJIBIX YUCEN: 19.02.2024
HO/l u HOK
[IpumeneHne npu3HaKoB

88 JNEJIUMOCTH LIEJIBIX YUCET: 21.02.2024
HO/I n HOK
[IpumeneHne npu3HaKoB

&9 JNEJIUMOCTH LIEJIBIX YUCET: 22.02.2024
OCTAaTKH IO MOJYJIO

90 [IpumeneHne npu3HaKoB 26.02.2024

JCIINMOCTH LECIIBIX YHUCCII:




OCTAaTKH 110 MOYJIIO

91

IIpuMeHeHne MPU3HAKOB
JIEITUMOCTH IIEJIBIX YHCET:
anroput™ EBkinna s
peLIeHHUs 3a/1a4 B LIEJIbIX
YHCaax

28.02.2024

92

KonrponsHas pabora:
"Teopus enbx yncen"

29.02.2024

93

CucreMa 1 COBOKYITHOCTb
ypaBHeHUH. PaBHOCHIIbHBIE
CHUCTEMbBI U CUCTCMBI-
CJICACTBUA

01.03.2024

94

CucreMa 1 COBOKYITHOCTb
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

04.03.2024

95

OCHOBHEIE METOJIEI
pEIIeHUs] CUCTEM U
COBOKYITHOCTE
paIrMoHaIbHBIX YpPaBHCHUI

06.03.2024

96

OCHOBHEIE METOJIEI
pEIIEeHUsI CUCTEM U
COBOKYITHOCTE
UppalMOHATIBHBIX
ypaBHEHUH

07.03.2024

97

OCHOBHBIE METOBI
pEIICHUS CUCTEM U

11.03.2024




COBOKYITHOCTEMN
[TOKa3aTeNIbHBIX YPABHEHH

98

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM U
COBOKYITHOCTEM
MOKA3aTeIbHBIX YPABHCHUN

13.03.2024

99

OCHOBHBIE METO]IbI
peILIeHHs CUCTEM U
COBOKYITHOCTEM
JorapuPpMHUUECKUX
YpaBHEHUN

14.03.2024

100

OCHOBHBIE METO/]IbI
peILIeHHs CUCTEM U
COBOKYITHOCTEMN
JorapuPpMHUUECKUX
YpaBHEHUN

15.03.2024

101

[Ipumenenue cucteM K
PELIEHNI0 MaTEMaTHYECKUX
3aja4 U 3a]1a4 U3
pa3InYHbIX o0sacTei
HayKH U PEaJIbHOU JKU3HH,
UHTEPIIPETALNS
IIOJTyYEHHBIX PE3yJIbTaTOB

18.03.2024

102

[Ipumenenne cucteM K
PELIEHNI0 MaTEMaTHUYECKUX
3aja4 U 3a/1a4 U3
pa3NuYHbIX o0yacTei

20.03.2024




HayKH U PEaJIbHOU KU3HH,
MHTEPIIPETALNS
IIOJIyYEHHBIX PE3yJIbTaTOB

103

IIpuMeHeHne HEpaBEHCTB K
PELICHUI0 MaTEMAaTHYECKUX
3a/1a4 ¥ 3a7a4 U3
pa3IUYHbIX o0sacTei
HayKH U PEaIbHOU JKU3HH,
MHTEPIIPETALNS
IIOJIyYEHHBIX PE3yJIbTaTOB

21.03.2024

104

KonrponsHas pabora:
"CucTeMbl palliOHAIIBHBIX,
UppanoHaTbHBIX
MOKa3aTeIbHbIX U
JorapupMHUUECKUX
ypaBHEHUI"

22.03.2024

105

PanvoHanbHbIE ypaBHEHUS
C IIapaMeTpaMu

01.04.2024

106

PanmmonanbHbie
HEpPABEHCTBA C
rnapaMmeTpamu

03.04.2024

107

PanpioHasibHBIE CHCTEMBI C
napamMeTpamu

04.04.2024

108

HppanunoHanbHbie
ypaBHEHHUS, HEPABEHCTBA C
napameTpamu

05.04.2024




109

HppanyoHaibHbIE CUCTEMBI
C mapamMeTpaMu

08.04.2024

110

Iloka3zarenbHble
YpaBHEHMS, HEPABEHCTBA C
rnapaMmeTpamu

10.04.2024

111

Iloka3zaTenbHBIE CUCTEMEI C
rnapameTpamu

11.04.2024

112

Jlorapudmuueckue
ypaBHEHHS, HEPABEHCTBA C
napamMeTpamu

12.04.2024

113

Jlorapudmuueckue
CHCTEMBI C TTapaMeTpaMu

15.04.2024

114

TpuronomeTprueckue
ypaBHEHHUS C TapaMeTpamMu

17.04.2024

115

Tpuronomerpruyeckue
HEPaBEHCTBA C
rnapameTpamu

18.04.2024

116

Tpuronomerpruyeckue
CHCTEMBI C IapaMeTpaMu

19.04.2024

117

[Toctpoenue u
UCCIIEIOBAaHUE
MaTeMaTHUYECKUX MOJEIIeH
peanbHBIX CUTYALUH C
IIOMOILBI0 YPABHEHUM C
napameTpamu

22.04.2024

118

[Toctpoenue u

24.04.2024




UCCIIEI0OBAHME
MaTeMaTHYECKUX MOJeJIeH
peaNbHbIX CUTYaALUM C
MOMOIIbIO CUCTEM
YpPaBHEHUH C NMapaMmeTpamMu

119

[Toctpoenue u
HCCIIEI0BAHME
MaTeMaTUYECKUX MOJCIIEN
peabHBIX CUTYaALIUM C
MOMOIIbIO CUCTEM
YpPaBHEHUH C NMapaMmeTpamMu

25.04.2024

120

KonrponsHas padora:
"3amauu ¢ napamerpamn"

26.04.2024

121

[ToBTOpeHue, 06001IeHNE,
CHCTEMAaTH3aIns 3HAHUH:
"VpaBHeHus"

29.04.2024

122

[ToBTOpeHue, o6o0IIEHNE,
cUucTeMaTu3alus 3HaHUM:
"VpaBHeHus"

03.05.2024

123

[ToBTOpeHue, o6o0IIEeHNE,
CUCTEMaTHU3ALMs 3HAHNMN:
"YpaBuenus. CuctemMbl
ypaBHeHUI"

06.05.2024

124

[ToBTOpeHue, o600IIEeHNE,
cucTeMaTu3anus 3HaHW:
"HepaBencTna"

08.05.2024




125

[ToBTOpeHue, 06001eHNE,
cUCTEMAaTH3aINsI 3HAHUH:
"HepaBencTna"

10.05.2024

126

[ToBTOpenue, 06001IEeHNE,
CHCTEMAaTH3aIus 3HAHUH:
"HepaBeHncrsa"

13.05.2024

127

[ToBTOpeHue, 06001eHNE,
CHCTEMAaTH3aIns 3HAHUM:
"IIpon3BonHas u e€
IpuMeHeHue"

15.05.2024

128

[ToBTOpeHue, 06001IeHNE,
CHCTEMAaTH3aIns 3HAaHUH:
"IIponsBonHas u e€
IpuMeHeHue"

16.05.2024

129

[ToBTOpeHue, o6o0IIEeHNE,
CHCTEeMaTH3alis 3HAHMI:
"I[IpousBoaHas u €€
IpuMeHeHue"

17.05.2024

130

[ToBTOpeHue, o600IIEHNE,
CUCTEMaTHU3ALMs 3HAHNMN:
"UnTerpain u ero
npuMeHeHue"

20.05.2024

131

[ToBTOpeHue, 0600IIEeHNE,
cucTeMaTu3anus 3HaHW:
"®yHkuun"

22.05.2024

132

[ToBTOpeHue, 06001IeHNE,
cUcTeEMaTH3allis 3HAHUI:




"Oyukuun"

[ToBTOpeHue, 06001IeHNE,
133 cUCcTeEMaTH3alNs 3HAHUI:

"OyHkun"

134 Hrorosast KOHTpoOJIbHAS 1 1 23.05.2024
pabora

135 Hrtorosast KOHTpoOJIbHAS 1 | 23.05.2024
pabota

136 [ToBTOpeHue, o600IIEeHNE, | 24.05.2024

cucTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136

10







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






