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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH OOeCHe4YMBaeT WHCTPYMEHTANbHYIO 0a3y g H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILJICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOILIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JpPYyruX JUCHMIUIMH. B pamkax pgaHHOro y4deOHOro Kypca
oOydaroluecsi OBJAJIEBAIOT  YHHMBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOH HayKd, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHUYECKOTO aHAIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAHHUS OCHOBHBIX
TEHACHIIMNA Pa3BUTHS DKOHOMUKH M OOIIECTBEHHOW >XU3HHU, IMO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH HX IS
JTAIBHEWINET0 O00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU aireOpbl U MaTeMaTUYECKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKA3bIBATh
YTBEPKACHUSI C MIOMOIIBI0 UHIYKIIMK U pacCyk/1aTh JeAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILJICHUE.

B xome m3yuenuss yyeOHOro Kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHallu3ay
oOydaronuecss MOJy4YalOT HOBBIA ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIENeH pealbHbIX CUTyalud, UHTEpPIpPETalud MOJy4YEeHHBIX
pELIEHUH, 3HAKOMSTCS C IPUMEPAaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOLIIMMHUCA MATEMATUUYECKUMHU OTKPBITUSIMU U KX aBTOPaMH.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMM (OPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33PEHHUS, TaK M 4epe3 crneunpuky y4eOHOW  JIeSTeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIbHOM  KOHLEHTpPAalMM  BHUMAaHUS, CaMOCTOSTEIIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredpe M HayajgaM MaTEeMaTHYECKOrO aHallu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Havyajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHbI
CIIEIyIOIINE COJEepKaTENbHO-METOAUYECKHe JHUHUM: «Yucna U BblUKCICHUS», «DYHKIMH U
rpadukmny, «YpaBHEHHUS U HEPABEHCTBa», «Havaa MmaTemMaTH4ecKOTo aHanm3ay, «KMHOXeCTBa U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUMA H3Y4arOTCsl Ha NPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJIHSIS IPYTr
JIpyra ¥ IOCTETEHHO HACBIAsCh HOBBIMM TeMaMH U pasnaenamu. JlaHHbIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMaTHUYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUN aHaJu3,
TEOpHsl MHOXKECTB, MaTreMaTrhyeckas joruka u npyrue. Ilo mepe Toro kak oOydaromuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX T[OCJIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOM
CUTyallud, TMPUMEHATh 3HAHMS, TOJTYYEHHBbIC NMPU HM3YYEHHUH Y4EeOHOro Kypca, A peIieHUs
CaMOCTOSITENIEHO CPOPMYJIMPOBAHHON MaTeMaTHYeCKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOH OTBeET.



CognepxxarenpHO-MeTOIMUYECKass  JUHUSA — «Yucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dbopMUpOBaHHE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odimiero oOpa3oBaHus 0coOoe
BHUMaHue yaemnseTcss GOpMHUPOBAaHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl UCIONBb30BaHUE PA3TUYHBIX (OPM 3aMUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
npUOIKEHHBIC BEIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolIMMCsi MHOXECTBAa HATYypaJIbHBIX, IEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHMCEI JOIMOIHSAOTCS MHOKECTBOM KOMIUIEKCHBIX ducel. B KaxaoMm M3 3TUX
MHO>KECTB PacCCMAaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(UYECKUe 3a/1auu U Olepaluu: JeJIeHne
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXKECTBE IIeNIBIX 4YHCEN, OCOOble CBOMCTBa
paloOHATBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETUYECKUE OIepaluy, a TakKe M3BICUYCHUE
KOpHSL ~ HAaTypaJIbHOW  CTENIEHM Ha  MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PACUIMPEHHMIO Kpyra HCIOJIB3YEMbIX 4YHMCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHSI JIJIsl PEIICHUS PA3IMYHBIX 33729 (popMHpYyeTCs MpeACcTaBlIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIK B IIOCTPOCHUH MOJIEJIEH pealbHOrO MUPA, IIIUPOKO
UCIIONIB3YIOTCSl 0000IIeHIE U KOHKPETU3AIH .

Jlunus «YpaBHEHUS U HEPABEHCTBA» pPeaJM3yeTCsl Ha MPOTSIKEHHH BCET0 OOY4YEeHHs Ha
YpPOBHE CpelIHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoMm pazzaene I[IporpamMmbl
IIPElyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3ajad. B pe3ynbrare oOydaromiyecs OBJaJ€BatOT
pa3IMYHBIMM ~ METOAAMHM PEIIEHUS palUOHAIbHBIX, HPPALMOHAJIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHH, HEPABEHCTB U CHUCTEM, a TaKXKe 3a/ad,
copepxamux mapamerpsl. [lonydeHHbIE YMEHMsI MIMPOKO HMCIHOJIB3YIOTCS TPH HCCIEIOBAHUU
(GYHKIMA C TOMOIIBIO TPOU3BOAHOMN, MPU PEIICHUH MPUKIIATHBIX 3a7a4 U 3a]a4 Ha HAXOXK/IEHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Tel Mo (GopmynamM, MpeodpazoBaHUs
palMoOHATBHBIX, UPPAMOHATHHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUHN, a TAKKE BBIPAKEHUH,
colepxammx creneHn u Jjorapudmel. bmaromaps u3ydeHuio anredpandeckoro marepuana
MPOUCXOIUT JalibHEllllee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JECTYKTHUBHBIX PAaCCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npesiaraet 3QGeKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUs MPAKTHYECKUX U €CTECTBEHHO-
HAy4YHBIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak SI3bIKa HAYKH.

CogepxarenpHo-MeToanuYecKass TUHUS «DyHKIMU U TpaduKU» TECHO MEperuieTaeTcs C
JpYTUMH  JUHUSAMH  y4eOHOTO  Kypca, TIOCKOJIBKY B  KAaKOM-TO CMBICIEe  3a1aéT
MOCJIEIOBATEILHOCTh ~ M3YYEHHUs1  Marepuana. V3ydeHue  CTEnmeHHOH, IOKa3aTelIbHOM,
norapu(pMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpaMKOB, HCIOIH30BAHHE
GyHKIMH Ui peleHusl 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEATbHON JXU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKMM aHAJIM30M, TaK M C pElIeHWEM ypaBHEHUW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHE yAelsIeTcs (OPMUPOBAHUIO YMEHHsI BBIpaKaTh (GopMyIamMu
3aBUCHUMOCTH MEXY Pa3IMYHbIMUA BETUYMHAMH, UCCIIEAOBATh MOJIYYCHHbIE (YHKIIMH, CTPOUTH
ux rpadpuku. Matepuan 3TOH cCoJepKaTeNbHOM JIMHUM HalEeleH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaXkaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMM B pa3Iu4HON (opme:
AHAJUTUYECKOM, Trpaduyeckoii W ciIoBeCHOW. Ero wu3ydeHue CrmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHMIO W  KOHKPETHU3alluH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacHIMpPUTh KPYr KaK MAaTeMaTHYE€CKUX, TaK U MPUKIAJAHBIX 3a]1a4, JOCTYIHBIX 00y4YaroluMCs,
TaK KakK y HHUX IMOSBISETCS BOZMOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpEeHHs IpoueccoB. JlaHHas cozaepxareinbHas JIMHUAA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIECH peallbHbIX CHUTYyaluil, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHaliu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUs MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpAX.

CopepxartenpHO-MeTOANYECKAs JHHHUS «MHOXECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEMaTHKH W MpeiaralT HamOoJsiee
YHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BAXHO JaTh BO3MOXKHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIOIb30BaTh €ro JUIsl BBIPAXKEHHUS] CBOMX MbIciei. [pyrum
BaXHBIM IPHU3HAKOM MaTEMaTHKU KaK HAayKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMN ¥ CJI€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHMS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTAaMU MaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO
MBIIUIEHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJCIHUPOBAHUA, KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(OpPMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIENEH peaTbHbIX CHUTYaAllUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOTro aHaiu3a, HWHTepHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBI B KXl W3 PA3[eOB MNPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO MCTOIb3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad.  [lpu pemieHuM peanbHBIX MPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HAOIIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh Mpodiemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B MIPOIIECCE U3YUEHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTO Kypca «Anredpa u Hayaaa MaTeMaTUYECKOTO aHalNu3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 gyacoB (4 uwaca B Henemwo), B 11 kmacce — 136 yvacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECSATUYHBIE IPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JeiictButenpHble uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudmeTnyeckue
OIEepalyy ¢ JECHCTBUTEIBHBIMU 4YucIaMU. MOIyib NEHCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, INPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenb ¢ neinbM nokasateneMm. bunom Herotona. Vcnonb3oBanue noaxosieit popmbl
3anMcy JEHCTBUTENBHBIX YUCEN JUIsl PELICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0Ka3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
MIOKa3aTeJIEeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. JlecaTHaabIe M HaTypaIbHBIC JIOTapU(MEI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHUsI-cIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PELICHHUS LIETIbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM NEepeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

WppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKEHHM, COlepKalIUX Jorapu(msl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue Qopmynsl. [IpeoOpasoBaHne TPUTOHOMETPUUECKHUX
BBIPAKEHMI. Pelllenne TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewienne cucrem JIMHEHMHBIX ypaBHEHUH. Marpuiua CHCTEMBl JMHEHHBIX YPaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYMCIEHHUE €TI0
3HAa4YEeHUs], IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHUH. Pemenne
MPUKIIAIHBIX 337]a4 ¢ TOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHU. VccnenoBanue nmocTpoeHHOU
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPEAETUTENEH.

IlocTpoeHrne MareMaTHYEeCKUX MOJENIEH peaJbHOM CUTYallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHH M HEpPAaBEHCTB K DPEIICHHI0 MaTEMaTHYECKHX 3aJad U
3a/1a4y U3 Pa3InYHBIX 00JIaCTEH HAYKU U PEATbHOU KU3HH.

DOyHKUUH U rPpadpuKu

OyHKIMs, crnocodbl 3anaHus (QyHKiuu. B3ammuo obOpatsbie (yHkiun. Kommosuius
byakuuid. ['paduk Gyakuu. InemeHTapHbIe TpeoOpa3oBanus rpaduKoB PyHKITUH.



OO6nacth onpeaeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCcTBA. YETHbie M HeuéTtHble QyHKUMU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl U MUHUMYMBI (yHKIIMU. Hanbomnbiiee U HauMeEHbIIIEe
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4Has U IPOOHO-THMHEIHAS PYHKIIMH. DIIEMEHTAapHOE UCCIIEIOBAaHHE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennass pyHKUIMS ¢ HATypalbHBIM M IEJBIM MOKaszareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHn kak (pyHKUMKM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas QyHKIHH, UX CBOICTBA U rpaduku. Mcnoas3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHICJIIOBOI'O apryMEHTA.

OyHKIUOHATIBHBIE 3aBUCUMOCTH B PeaJbHBIX MPOIEeccax U SBICHUSIX. [ paduku peabHbIX
3aBUCHMOCTEH.

Hauyana maTemMaTn4yeckoro aHajaimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIYKIMA. MOHOTOHHBIE W OTpaHUYCHHBIC MOCIIENOBATEILHOCTH. MCTOpUS BO3HUKHOBEHUS
MaTEeMaTUYECKOI0 aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas — mporpeccuu.  beckoHeyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH T€OMETPHUECKON MPOTPECcCUU.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcrnonbs30BaHne MPOTpecCUu JUIsl pELIEHUS PEAVIbHBIX 3a7a4 PUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsl Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil OINHCAaHMs PEaJbHBIX NPOLECCOB U
SIBJICHHM, TIPY PEIICHUH 3a/1a4 U3 IPYTUX yU4eOHBIX MIPEAMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUIIbHBIE YPABHEHHUSI.

11 KJIIACC

Yucsa v BbIYUCICHUSA

Harypaneuble u nenble uucna. [IprMeHeHHMe NpPU3HAKOB AECIMMOCTH LENBIX YHCET,
HaubOonbmui obmui nenurens (nanee — HOJl) u Haumensiee obimee kpatHoe (panee — HOK),
OCTaTKOB MO MOJYJII0, anroput™Ma EBknnaa 11s peieHus 3a1a4 B LEJIbIX YUCIIaX.

KommekcHsle uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMeTHUecKre Onepaluyu ¢ KOMIUIEKCHBIMU unciaMu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJ Ha KOOpAMHATHOM MuiockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3
KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNn [UIsl pelleHus (QU3NYECKUX U
reOMETPUYECKUX 3a/1a4.

YpaBHeHUs1 1 HEPABEHCTBA

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

OT60Op KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C MMOMOIIBI0 TPUTOHOMETPUYECKON
OKPY’KHOCTH. PernieHne TpuroHoMeTpuyecKux HEPaBeHCTB.



OcHOBHBIE METO/IbI PEILIEHHUs TOKA3aTEIbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATILHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYINHOCTEH  PallMOHAJIbHBIX,
UPPALMOHATILHBIX, IOKA3aTEIbHBIX U JIOTapU(PMUUECKUX ypaBHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApAMETPAMH.

[IpuMmeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKHW3HM, MHTEPIPETALUs IOJTy4YEHHBIX
pE3yNbTaTOB.

DOyHKIUM U rpadpuKu

I'padux xommnozuuuu QyHKiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH U HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPapUKU.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelieHus 3a/1a4 ¢ apaMeTpamu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BOHUKAIOT MPU PEHICHUH 3a/1a4 U3 APYTrUX YUeOHBIX IPEIMETOB U PEabHOM KU3HU.

Hauvana maTemMaTn4yeckoro aHajamsa

Henpepuvignuvie @ynkyuu u ux ceovicmea. Touxku paspviea. Acumnmomul epaguros
@ynxyui. Ceoticmea QynKyulli HenpepvleHbIX HA ompeske. Memoo unmepsanog 0si peuletus
Hepagencmas. [Ipumenenue ceolicmes HenpepvieHviX YHKYUL OJisl peuleHus 3a0adu.

Ilepsas u emopas npouszeoousie gpyukyuu. Onpedenenue, ceomempusecKuti U uuyecKuti
CMBICTI NPOU3BOOHOU. Ypasnenue kacamenbHou K epaguxy @yukyuu.

IIpouseoonvie snemenmapnvix Gyukyui. Ilpouseoonas cymmsl, npousgedeHus, 4acmmozo
U KOMRO3Uyuu qbyHKuuﬁ.l

[TpuMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

[IpuMeHeHrne NPOU3BOAHON Al HAXOXKACHMUS HAWIY4IIEro PpEeUIeHHs B MPHUKIaJHbIX
3ajadax, JJIs OIpENeNIeHUs] CKOPOCTH U YCKOPEHHUsS Ipoliecca, 3adaHHOro Gopmynoi wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAeHNS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaa. BerduciieHre onpenenéHHoro uHTerpaina
no ¢popmyne Hetorona-Jleitouuna.

[IpumeHeHue wWHTerpana JUisli HAXOXKAEHUS IUIOHaAeld IJIockuX @uryp u o0BEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.

! Temsr nepeHeceHsl u3 cogepxkanus 10 knacca @OII (yrB npuxazoM Munnpocsemenus PO ot 18.05.2023 Ne371)



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHHUM, MPOIEAYyp TpakJaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON TPakIaHCKON MJEHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaT€MAaTHYECKOW IIKOJbl, HUCIOJb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHKH;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUI HAyKHM U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHUE JIMYHOIO BKIJA/a B MOCTPOCHHUE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJad, peHIeHWH, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpPECaX 3J10POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATAaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETyispHas (u3ndeckas akTUBHOCTD),
¢u3nYeCKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHUE IIEHHOCTH TPYI0JII00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpoeCCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MAaTEMaTUKOW U €€ MPUIIOKEHHUSIMHU, YMEHHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YUaCTHIO B PEIICHU U
MPaKTUYECKHX 3a/1a4 MaTEMaTHUIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMAIbHOM Cpeibl, OCO3HAHUE
I00aNbHOTO  XapakTepa  JAKOJOTMYECKUX  MpoOsieM, OpHeHTalus Ha  [OpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLIeil cpelpl, MiIaHUpOBaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MAaTEMAaTUYECKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTENbHOCTH, ITANlOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMAaTU4YECKOU KyJIbTYpPOU KaK CPEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIENOBATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJISITh M XapaKTEpPU30BATh CYLIECTBEHHBbIE IPHU3HAKKM MAaTEMaTHUYECKHMX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONpEAEICHUs MOHATHIA,
yYCTAaHABJIMBATh CYHIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Ui 0000OUIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBAaTh U MPeoOpa3oBHIBATh CY)KIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, MpeayaraTb KpPUTEPUU Ul BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTPaMBATh AapryMEHTAIMIO, MPHUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHUS U BBIBOJIBI;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXONAIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIETICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIMI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIEJOBAHHUE IIO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OO0ObBEKTa, SBJICHHS, IMPOLECcca, BHIIBICHHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyITUpPOBATH 000OIIEHNS U BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TaK)Ke BBIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE(PUIMUTEI MHPOPMALUH, JAHHBIX, HCOOXOAUMBIX Ul OTBETAa HAa BONPOC U AJIS
pEILIeHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHHKOB pA3IMYHBIX THUIIOB, AHAIM3HPOBATH,
CHUCTEMaTH3HpOBaThb W HWHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMalMIO, MpEeACTaBIATh €€ B pa3duuHbIX  (opMmax,
WILTIOCTPUPOBATH IpaduecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcAIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
O0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHUA II0 XOA4Y PpCHICHUA 3aladud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3ysbTar;

B XO0Jle 00CYXIEHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TEMbI, IPOOIeMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COTOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc U CXOACTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYyIMPOBATh Pa3HOTIIACHSI, CBOM BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PEHICHUS 33/a4d, JKCIIEPUMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAlMH |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHble yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUA

Camoopranu3anus:

COCTaBJIAITh IUIAH, QJTOPUTM pELIEHHs 3a7adud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHThI pelIeHul ¢ y4éTOM HOBOW MHpOpMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CIOCOO0AMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7a4uu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPH PEUICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHSIM, OOBSICHATH NPHUYUHBI
JOCTYDKEHUSI WM HEJOCTIKEHHsI Pe3ysibTaToOB JEsTENIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI MpU
pemieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PAaOOTHI, paclpeiessiTh BHABI padOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YNbTAT pabOThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIMOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JCHCTBHS C
OpYTMMH YI€HaMH KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT IO
KpUTepUsaM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenumss B 10 kiacce oOydaroumuiics MOMYYUT CIEAYIONIHE TMPEIMETHBIE
pe3ysbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOT0 aHAIIU3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALIMOHAILHOE YHCIIO, OECKOHEUHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCUCTBUTEIHHBIX
quCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

IPUMEHSTH IpOOH U MPOLIEHTHI JJIsl PEIICHUs IPUKIAIHBIX 33a/a4 U3 Pa3JIMYHBIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

IPUMEHSTh NPUOIMKEHHBIE BBIYMCICHUS, NPaBUJIA OKPYIJIEHUS, NPUKUAKY M OLIEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: CTEMEeHb C IeNbIM IOKa3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN JUIsl PEIleHUs MPAaKTHUYECKUX 3a7ad |
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKUI KOPEHb HATYPaJIbHON CTEIICHH;

CBOOOJHO OTIEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTeleM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, JOECATHYHbIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YHUCIOBOT0 apryMeHTa.

YpaBHeHus: U HepaBeHCTBa:

CBOOOJAHO  ONEpPUpPOBaTh  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPaBHEHUS U YPABHEHUS-CIEACTBUS, PABHOCHIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IUYHbIE METOABl PEIIEHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OAHOM IMEPEMEHHON, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, IPUMEHATh JeJIeHMe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOZHO oOmepUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
onpeAenuTeNb MaTpullbl 2 X 2 U €ro TreOMEeTPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 s BBIYUCIEHUS €ro 3Ha4€HUs, IPUMEHSTh ONPENEIUTENN AJIs PEIICHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pEajbHbIE CUTyallUd C IOMOIIBK) CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTnpeenuTeNel, UHTepIPETUPOBATh MOIYYEHHBIN pe3ynbTar;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUI ¢ KOPHSAMH JUIS TPeoOpa30oBaHus BBIPAKEHHIA;

BBIMOJIHATh ~ MIPE0Opa3oBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
paloHaIbHBIM ITOKa3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBAa JIorapuMoB i NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU:  HMPpPAlUMOHANbHbBIC,  IOKa3aTelbHbIE U
jJorapuMuUecKue ypaBHEHHsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYILECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMynasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAXKEHUI;



CBOOOZHO ONEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HEo0X0uMBbIe (HOPMYIIBI IJIsl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUICCKUX YPaBHECHUI;

MOJICTIMPOBATh pEabHBIC CHUTYAIlMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHUS,
yYpaBHEHHUS, HEPAaBEHCTBA IO YCIOBUIO 3a/layM, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U ITPaPUKH:

CBOOOJHO ONEpUPOBATH MOHATUSAMHU: (DYHKIHSA, CrOCOOBI 3amaHus (PyHKIHMH, B3aUMHO
obpatHble (QyHKIIUK, KOMMO3UIMs (PYyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OMEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIHMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKUMH, MaKCUMyMbl W MHHHMYMBI (YHKIIUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJHO OINEPUPOBATH TOHATHUSMHU: CTENICHHAs (DYHKIHS C HATYpPaIbHBIM H LEIBIM
nokasarenem, rpaQuk cTerneHHOW (YHKIMM C HaTypaJbHBIM U IENbIM IOKa3aTeneM, rpadux
KOpPHsI N-O¥ CTeNeH! KaK (GYHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM MOKa3aTelNeM;

OTIEpUPOBATh TMOHATHSIMH: JIMHEHHAs, KBagpaThyHas M JApoOHO-IMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpUPOBATh MOHITUSIMHM: MOKa3aTeabHass U jorapudmuyeckas QyHKIUU, HX
CBOIiCTBa U TpadUKH, UCIOJIB30BATh UX IPaUKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJHO ONEPHUPOBATh TOHATHUSIMHU: TPUTOHOMETPUYECKAS] OKPYKHOCTB, OTPEICIICHUE
TPUTOHOMETPUYCCKHUX (PYHKIIHH YUCIIOBOTO apTyMEHTa;

UCTIONB30BaTh Trpauku (GyHKUMN 7S KUCCIENOBAaHUS MPOIECCOB U 3aBUCUMOCTEN MpuU
pelIeHnn 3aja4 U3 APYTruX y4eOHBIX MPEAMETOB U PeajbHOW >KWU3HHU, BhIpaxaTh (opMylaMu
3aBUCHUMOCTH MEXK/Ty BEITHIMHAMH,

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOZHO OIEpUpPOBaTh MOHATUSAMHU: apudmerndeckas U TeoMeTpHUecKas Mporpeccus,
0ecCKOHEYHO yOBIBarOIIasi FTeOMETPHUECcKas MPOrpeccusi, TMHEHHBIA M SKCIIOHEHIMATBHBIN POCT,
(dopMyIa CI0KHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH TS PEHICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOMHO  ONEpPHPOBATH MOHATHSAMHU:  IOCJIENOBATENLHOCTh, CIOCOOBI  3a/JIaHUA
MOCIIe0BATEIHLHOCTEN, MOHOTOHHBIE 1 OTPAaHUYEHHBIE MTOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKJICHHUS] MaTEMAaTHIECKOTO aHaj3a KaK aHaIn3a OECKOHEYHO MaJlbIX.

MHoxkecTBa M JIOTHKA:

CBOOOJHO OMEPUPOBATH MOHATUSIMU: MHOXKECTBO, ONIEpaIli Ha/l MHOKECTBAMH;

HCIIONIb30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapaT JjIsl OMUCaHUs PEeaTbHBIX MPOIECCOB
U SIBJICHH, TIPH PEIICHUH 3a7a4 U3 APYTUX YIeOHBIX MTPEIMETOB;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: OIpEIeNICHHe, TeopeMa, YpaBHEHHE-CICICTBHE,
CBOMCTBO MaTeMaTH4YeCKOr0 OO0BEKTa, JJAO0Ka3aTelbCTBO, pPAaBHOCWIBHBIE ypaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenumss B 11 kijacce oOydaromuiics TONYYHUT CIEAYIOIINE TMPEIMETHBIE
pe3ynbTaThl IO OTIEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anredpa U Havaia
MaTEeMaTHYECKOTO aHAITN3a:

Yucia v BbIYUCICHUA:



CBOOOJHO OINEPUPOBaTH MMOHATUSAMH: HATypaJbHOE M LEJI0€ YHCIO, MHOXECTBA
HATypaJIbHbIX M LENbIX YHUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTy nenbix yrcen, HOA u HOK
HaTypaJbHBIX YMCEN IS PEIICHM 3a1a4, IPUMEHATh alroput™ EBkimna;

cBOOOJIHO OIEpUPOBATh MOHATHEM OCTaTKa [0 MOJYJII0, 3alIUChIBaTh HATypallbHbIE YUCIIa
B PA3JIMYHBIX TIO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCell, MPEICTABIATh KOMIJICKCHBIE YHCIIa B aNreOpanveckoil M TPUrOHOMETPUUECKOH (opme,
BBINOJIHATH apU(PMETHYECKHE ONEPALUU C HUMHU U N300pakaTh Ha KOOPAUHATHOM IIIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  OMEpPUPOBATH  MOHATHAMHU:  HPpPALUOHANbHbBIC,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCUIILHBIX MIEPEXO0B;

OCYILECTBIIATh OTOOP KOPHEH NpH pelieHuN TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHATh
HE00X0uMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHUIN M HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTh PELUICHHSI CUCTEMBI U COBOKYITHOCTEN
paLlMOHATIBHBIX, HWPPALMOHAIBHBIX, I10KA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPaBEHCTB;

pemaTh panyoHANbHBIC, HWpPpalMOHAIBHBIE, IIOKa3aTelbHbIe, JorapupMuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIN U TIapaMeTphl;

OPUMEHSATh TpaduuecKrue METOJIbl JUIsl PEIICHUs] YpaBHEHUHM 1 HEPaBEHCTB, a TaKkKe 3a/1ad
C IapaMeTpaMy;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYal[Md Ha S3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, UCCIECAOBATh IOCTPOCHHBIE
MO/IENIU C UCIIOIB30BAHUEM alllapaTa ajareopbl, MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTar.

DyHKIUUHA U TPaPUKH:

CTPOUTH Irpa@UKU KOMMO3UIMHU (DYHKIUN C IMOMOIIBIO AJIEMEHTApPHOIO HCCIEAOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKITHIA;

CTPOUTh TIeoMeTpUYeckue o00pa3bl YypaBHEHMH H HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'padUKN TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMM [T MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hauaja maTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OMEpPUPOBATH MOHATHSIMH: HENpPEPbIBHbIE (PYHKIIMM, TOUYKH pa3pbiBa rpaduxa
(GyHKIIMH, aCUMITOTHI rpaduka GyHKIIH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHAas Ha OTpE3Ke, NMPUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH U151 peIlIeHHs 3a/]1a4;

CBOOOJHO oOmNEepUpoBaTh TOHATUSMHU: TIepBas M BTOpas MPOU3BOJHBIE (PYHKIIHH,
KacaTenbHas K rpa@uky QpyHKUINU;

BBIYNCIIATh IIPOU3BOAHBIE CYMMBI, IIPOU3BEIEHHUS, YaCTHOIO U KOMIIO3ULUU JBYX
(byHKUMH, 3HATH TIPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHA;

UCIOJIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM 7S peILICHUs 3a/1a4;

UCMOJb30BaTh IPOM3BOJHYIO JUIsl MCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJbIIIee U HAaUMEHbIIee 3HauUeHHs (PYHKIIMH HEPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATH MOHATHUAMU: IEPBOOOPA3Hasi, ONIPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH WHTErpaid mno ¢opmyne HproToHa-
Jleitbuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMaTHYeCKOM MOJCIMPOBAHUHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATBbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CPpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HanMeHoBaHMe pa3jeioB U TeM (uudpossbre)
n/n NMpOrpamMmbl Bcero Konrpoapueie  Ipaxkruueckue o0pa3oBaTejibHbIE
padoTbI padoTbl pecypenI
1 Anrebpa 7-9 kiaccoB (IOBTOpEHUE) 6
2 JlenmumocTh uncen 12
3 MHuorounensl. AnreOpandeckue ypaBHCHUS 17
4 CreneHs ¢ JeUCTBUTENLHBIM ITIOKa3aTeIeEM 11
3) Crenennast pyHKIUS 16
6 [TokazarenbHast QyHKIUS 11
7 Jlorapudmuueckas QyHKITUS. 17
8 Tpuronomerpuyeckue GopMyIbl 23
9 Tpuronomerpuyeckue ypaBHEHHUS. 18
10 HOBTOPCHI/IG, 000011IeHHE, CHUCTEMATH3AIIAS 5 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KUIIACC

KoJsun4vecTBOo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
i HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl Beero Kontpoabubie IIpakTnyeckue oBpazoBaTeIbHEIe
padoThI padoThI pecypenI
1 I'padpuiku TpuroHOMETpHUUECKUX (DYHKITHIA.
TpuronomeTpuyeckrue HepaBeHCTBA 14 1
9 HenpepriBable QyHKIUY. HpomBozz[Has{. I'eomerpuyecknii 20 1
(du3nyeCKuil CMBICI IPOU3BOAHOM.
3 Hccnenoanue QpyHKIMIA ¢ TOMOIIBIO TPOU3BOAHOMN 18
[TepBooOpa3Hast 1 HHTETpAI 12
5 HppanmonansHble, oKa3aTellbHbBIE U Jorapudmuueckme 18 1
HEPaBEHCTBA
KommekcHbie uncna 10
HarypanbHble u nensie yncna 5
8 CucreMbl pallioHaIbHBIX, UPPALMOHABHBIX MTOKA3aTENbHBIX 12 1
U JIorapu(pMUIECKUX YpaBHEHUN
9 3amaun ¢ mapaMeTpamu 11
10 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU T 16
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

? Tema nepenecena u3 cogepxkanus 10 xacca ®OII (yrB. npukasom Munnpocsererus PO ot 18.05.2023 Ne371)
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