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1. HIOACHUTEJIbBHAS 3AIINCKA

VY4eOHbIi Kypc «AnreOpa 1 Havajza MaTeMaTHUYECKOIO aHAJIM3a» ABJIAETCS OJHUM
13 HauOoJsiee 3HAYMMBIX B IIPOrpaMMe CPEJHEr0 00Iero oOpa3oBaHMsl, NOCKOJBKY, C
OJTHOM CTOPOHBI, OH OOECIEeYMBaET MHCTPYMEHTAJbHYIO 0a3zy s H3Y4YEHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U
abCTpakTHOE MBIIUICHHE OOYydYalolUXCsl Ha YPOBHE, HEOOXOIMMOM JJisi OCBOCHHUS
MHPOPMATUKH, OOIECTBO3HAHUS, WCTOPUH, CIOBECHOCTH W JPYrMX AMCUUILIMH. B
pamMKax JaHHOTO y4eOHOro Kypca 00y4aroliecsl OBJIaJe€Bal0T YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpas (POpMYJIHpPYEeT CBOU IOCTHKEHHS B MaTeMaTHYECKOU
dbopme.

VY4eOHbIi Kypc anreOpbl 1 Hauaja MaTEMaTUYECKOTO aHAJIM3a 3aKJIa/IbIBa€T OCHOBY
JUIA YCHIEIIHOTO OBJaJACHUS 3aKOHAMHM (U3UKU, XHUMHHU, OWOJIOTMM, NOHMMAaHUS
OCHOBHBIX TEHJACHLMW pa3BUTHSA SKOHOMHKM M OOILIECTBEHHOW >KU3HHU, IMO3BOJIAET
OpUEHTHUPOBATbCS B COBPEMEHHBIX IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO UCIOJIb30BaTh UX Uil AaJIbHEWIIEro oOpa3oBaHus U B OBCEAHEBHOM KU3HHU.
B 10 ke Bpems oBianeHue aOCTPAKTHBIMH U JIOTMYECKH CTPOTUMHU KOHCTPYKLHSMHU
anreOpbl 1 MaTEMaTUYECKOT0 aHAIM3a Pa3BUBAECT YMEHUE HAXOAMTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHHHOCTb, JOKa3bIBaTh YTBEPKIACHUS C MOMOLIbIO WHAYKIUU H
paccykJaTh  JI€AyKTUBHO,  HUCIOJIb30BaTh  00OOHIEHME W KOHKPETHU3ALHUIO,
a0bCTparupoBaHKE U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIIIJICHUE.

B xonme wu3ydenuss ydyeOHOro kypca «Anredpa MW Hayajla MaTEeMaTHUYECKOIO
aHalM3a» oOydJarolMecss NOJy4YaloT HOBBIM ONBIT pEIICHUs MPUKIATHBIX 3a]ad,
CaMOCTOSATENIbHOTO TOCTPOCHHUSI MAaTEMAaTUYECKHX MOJIENel pealbHbIX CUTYyalui,
MHTEPHPETALNHA TOJYYECHHBIX PEIICHHM, 3HAKOMSTCS C NPUMEpaMHU MaTEMaTUYECKUX
3aKOHOMEPHOCTEMN B NMPUPOJIE, HAYKE U UCKYCCTBE, C BBLAAOLIIUMUCS MATEMATHYECKUMU
OTKPBITUSIMH U UX aBTOPAMH.

VY4eOHbIi Kypc o00NagaeT 3HAYUTENbHBIM BOCHUTATEIBHBIM IOTEHIHUAIOM,
KOTOPBIM  peanu3yeTcss Kak 4yepe3 Yy4yeOHbId MaTepual, CHOCOOCTBYHOUIUI
(GOpMHPOBAHHMIO HAYYHOTO MHPOBO33PEHMs, TaK W uepe3 creuuduxky ydyeOHOU
JESTeNIbHOCTH,  TpeOyromel  MPONOJDKUTENbHOM  KOHLEHTpAlMd  BHUMAaHMUS,
CaMOCTOSATENIBHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MTOJIYYEHHBIH pe3ynbTar.

B ocHoBe Meroauku 00yuyeHuUs aireOpe M HayalaM MaTEeMaTUYECKOro aHallu3a
JICKUT NE€ATEIbHOCTHBIA MPUHIUIT OOyUEeHHUS.

B crpykrype yuebHOro kypca «Anredpa W Hayajga MaTeMaTHYECKOTO aHAIM3a»
BBIJICJNICHBl  CIEAYIOIIME  COAEpP)KATEIbHO-METOAMYECKHEe  JuHuU: «Yucma u
BBEIYMCICHUS, «DyHKIMU W Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MAaTeMaTUYECKOTO aHAIN3a», «MHOXKECTBa U JOTHKa». Bce OCHOBHBIE COAEPKATENBHO-
METOAMYECKUE JIMHUM H3Y4aloTCs Ha MPOTSHKEHUM JABYX JIET OOy4YeHUsi Ha YpPOBHE
cpenHero o0Omero oOpa3oBaHUs, €CTECTBEHHO IOMOJHSS IPYr JIpyra U MOCTENEHHO
HACBIIASICh HOBBIMH TeMaMH U pazienaMu. JlaHHbIM y4eOHBI Kypc SIBIISIETCS



MHTETPaTUBHBIM, IIOCKOJIbKY OOBEAMHSIET B cede COAEp)KAaHUE HECKOJBKHX
MaTEeMaTHYECKUX JMCLUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTUUYECKHIi
aHalIu3, TEOpUsT MHOXKECTB, MaTeMaTH4ecKas Joruka u apyrue. Ilo mepe Toro kak
oOyuJaroluecs: OBJIaJIeBalOT BCE OoJiee MHUPOKUM MaTeMaTHUYECKUM amnmapaToM, Y HUX
IOCTIEI0BAaTENbHO  (OPMUPYETCSI U COBEPUICHCTBYETCS ~ YMEHUE  CTPOUTH
MaTE€MaTUYECKYI0 MOJIENb PEajJbHOM CUTYyallud, MPUMEHATh 3HAHUS, MOJYYEHHBIE MTPU
U3YYeHUH Yy4eOHOro Kypca, i pEIIeHUs CaMOCTOSTENbHO C(HOpMYITHUpOBAHHON
MAaTEMATUYECKOM 33/1a4M, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopnepxarenpHo-MeTOAMYECKass JUHUSA «Yucaa W BBIUKCICHUSA» 3aBEpIIACT
(GopMHpOBaHNE HABBIKOB HCIIOJIb30BAHMS JEHCTBUTENBHBIX YHCET, KOTOpPOE OBLIO
HAYaTO Ha ypOBHE OCHOBHOro o6miero oOpa3oBanus. Ha ypoBHe cpemHero o6iiero
oOpa3oBaHusl 0co00e BHUMaHHE yAETsSeTCs (OPMUPOBAHUIO HABHIKOB PALIMOHAIBHBIX
BBIUHCIICHUM, BKIIOYAIOUIMX B ce€0sl MCIONb30BAaHUE PA3IMUYHBIX (OpPM 3amMcH 4ucia,
YMEHHUE JeNaTh HNPUKUAKY, BBIOJIHATh NPUOIMKEHHBIE BBIYMCICHUS, OLICHUBATH
YUCJIOBBIE BBIpAXKEHUs, paboTaTh C MaTEMaTHUYECKMMHM KOHCTAHTaMH. 3HAKOMBbIE
00y4aronMMcsi MHOKECTBA HATYPaJIbHBIX, LIEJIbIX, PALIMOHAIBHBIX U JEHUCTBUTEIBHBIX
YKCeN AOMOIHIIOTCS MHOKECTBOM KOMILJIEKCHBIX YUCEN. B KaKI0M M3 3TUX MHOXKECTB
paccMaTpuBalOTCA CBOMCTBEHHbBIE €My clielu(UyecKre 3afaud M ONepaluu: JeJeHUe
HAleJIo, ONEpPUpPOBAaHUE OCTAaTKaMU Ha MHOXKECTBE LIEJBbIX YHCEN, OCOOBbIE CBOMCTBa
pPalMOHAIBHBIX W HPPAUMOHAIBHBIX YHUCEN, apU(PMETUUYECKUE OIepaluu, a TaKKe
U3BJICUCHUE KOPHS HAaTypaJlbHOW CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX YHCET.
brnaronapss mocnenoBaTeIbHOMY PACHIMPEHHIO Kpyra HMCHOJb3YEMBIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSMH HMX NPHUMEHEHHUS [UIsl PELICHUS pa3IudHbIX 3a1ad
dopMupyeTcsi MpencTaBiICHHE O E€JUHCTBE MaTeMaTUKM KaKk Hayku M e€ pojid B
MOCTPOEHUU MOJENEeH pealbHOrO0 MHpa, LIUPOKO MCHOJB3YIOTCS 0000IIeHHEe WU
KOHKpETH3aIusl.

JIuaus «YpaBHEHUST M HEPABEHCTBA» pEAIN3YETCd Ha NPOTSIKEHUHU BCETO
oOyueHHusl Ha ypOBHE CpEAHEro oOuiero oopa3oBaHusl, MOCKOJBKY B KaXKJIOM pazjelne
[IporpamMmMbl TpETyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3axad. B pesynbprare
oOydJaroniecs OBJIAJIEBAIOT PA3IMYHBIMM METOJAAMHM PEHIeHUS paldOHAIbHBIX,
UPPALMOHAIBHBIX, [OKAa3aTEIbHBIX, JIOTapUPMUYECKHUX M TPUTOHOMETPUUYECKUX
YpPAaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3a]ad, COJepXKallUX IapaMeTphl.
[TommyueHHble yMEHMSI LIMPOKO HCIOJB3YIOTCS TPU HCCIEAOBaHMM (QYHKIUH ¢
MOMOILBIO MPOU3BOHOM, MPU PEIIEHUU MPUKIAJHBIX 33/a4 M 3a7a4 Ha HaXOXXJICHUE
HauOOJIPIIMX ¥ HAWMEHbIIWX 3HauyeHUW (yHkuu. JlaHHas copepxaTenbHas JTUHUS
BKJIIOYAET B ceOsl Takke (OpMHUPOBAHME YMEHHUW BBIMOJHATH pacu€Thl 1O (opmysam,
npeoOpa3oBaHus  PALMOHAIBHBIX, HUPPAlMOHAIBHBIX U  TPUTOHOMETPUUYECKUX
BBIPOKCHHM, a TaKKe BBIPAKCHHM, COJEPKAIIUX CTereHu u sorapudmel. bmaromaps
M3YYEHUIO  airedpanyeckoro Marepuana MPOUCXOJMUT JalibHEWllee pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIIEHUS] 00y4aroIIuXcsi, POPMUPYIOTCS HABBIKU
JeNYKTUBHBIX pPAcCyXJIE€HUH, pabOThl C CHUMBOJBHBIMH (hOpMaMH, MPEICTaBICHUS



3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHUJE pABEHCTB U HeEpaBeHCTB. AjreOpa
npensaraeT 3QPeKTUBHbIE HHCTPYMEHTHI AJISl PELICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4YHbIX 337a4, HAIJISIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK I3bIKa HAYKH.

CopepxarenpHo-MeTOoMYecKass JMHUSA  «DPYyHKIMM U rpaQuKh»  TECHO
HepeIieTaeTcs ¢ APYTUMH JUHUSAMHU Y4eOHOTO Kypca, MOCKOJBKY B KAKOM-TO CMBICIE
3a1a€T  TOCJIENOBATENIBHOCTh  M3Yy4Y€HHs  marepuana. [3ydenume  cremeHHOM,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMH, UX CBOMCTB U
rpaduKoB, HCMOJb30BaHUE (YHKUMN [UIsI pEIIeHHs] 3aJad U3 JAPYTruX yueOHBIX
IPEIMETOB U PEAIBHOM KU3HHU TECHO CBA3aHO KAaK C MaTEMaTUYECKUM aHAJIM30M, TaK U
C peLIeHUEM YpaBHEHMH M HepaBeHCTB. IIpu 3Tom Oonbllioe BHUMaHHUE YIENAETCA
(GbOopMUPOBAHHUIO YMEHHS BBIpAXaTh (POpPMyJamMH 3aBHCHUMOCTH MEXIY pPa3TUYHBIMU
BEJIMYMHAMH, HCCIEOBaTh MOJNyUYEeHHBIE (PYHKIMH, CTPOUTHh HX rpaduku. Matepuan
ATOM COAEPKATEIBHOM JINHUN HALIEJICH HA PA3BUTHE YMEHUIN U HABBIKOB, ITO3BOJISIOIINX
BBIPAXKaTh 3aBUCUMOCTU MEXIy BEIMYMHAMU B Pa3IM4YHON (QopMe: aHaTUTHUECKOH,
rpaduyeckoil u cnoBecHOU. Ero n3yuenue cnocoOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHass auHUs «Havama MareMaTHyeckoro aHaiau3a» MO3BOJSET
CYLLIECTBEHHO pAaCHIMPUTh KPyr Kak MaTEeMaTU4YEeCKUX, TaK M NPHUKIAJHBIX 33]ad,
JOCTYMHBIX 00YYaIOLUIMMCS, TaK KaK Yy HUX HOSIBJIIETCA BO3MOXHOCTb CTPOUTH I'padUuKu
CJIOXHBIX (DYHKIIHI, ONIPEAENATh UX HAauOOJbIINE U HAUMEHBIINE 3HAUYCHUS, BBIYUCIISTh
iomaa Guryp u oObEMBI TeJl, HAXOJAUTh CKOPOCTH U YCKOPEHHUs IpolieccoB. JlaHHas
coJiep KaTesbHasl JIMHUSI OTKPBIBAET HOBBIE BO3MOXHOCTH MOCTPOCHHSI MAaTEMATUYECKUX
MOJEJIE pEAJbHBIX CHTyallud, TO3BOJIIET HAaxXOAWTh HaWydyllee pelIeHUuE B
NPUKIAAHBIX, B TOM YHUCJIE COLHMAIBHO-D)KOHOMHYECKUX, 3aJadyax. 3HAKOMCTBO C
OCHOBAMHM MATEMAaTHYECKOTO0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO,
(OpMaIbHO-IOTUYECKOTO W KPEAaTUBHOIO MBIIUICHUS, (OPMUPOBAHUIO yMEHUUN
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MaTHKHM B HAayKe, TEXHUKE M MCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOUIMXCS Pe3yJbTaTaX, MOJYYEHHBIX B XOJ€ pPa3BUTHUS
MaTeMaTHKHU KaK HayKu, 1 00 UX aBTOpaXx.

ConepxxarenbHO-MeToauvecKas JUHUS «MHOXECTBa U JIOTHKa» BKJIIOYAET B ceOs
AJIEMEHTBI TEOPUHU MHOKECTB M MAaTEMaTHUYECKOUN JIOTUKHU. TeopeTHKO-MHOKECTBEHHbBIE
IIPEACTABIICHNUS] TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA W IPENararor
HauOosee yHHMBEpPCAJIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3lesibl MaTeMAaTUKU U €&
NPWIOKEHUN, OHHU CBSI3bIBAIOT pa3Hble MaTEMaTUYECKUWE JIMCLUUIUIMHBI U HUX
NPWIOKEHUSI B enuHoe 1enoe. [103ToMy BaXkKHO JaTh BO3MOXHOCTH OOYyYaroleMycs
MOHUMAaTh  TEOPETHUKO-MHOXKECTBEHHbIM  A3BIK  COBPEMEHHOM  MaTeMaTuKu U
WCIIOJIB30BaTh €ro JUIsl BBIPAKEHHS] CBOMX MbICHEH. J[pyruM BaKHBIM HpPHU3HAKOM
MaTEeMaTHKU KaK HAyKH CIEAyeT MPU3HATh CBOMCTBEHHYIO €if CTPOrocTh 0OOCHOBAHMM
U CIeJOBaHUE OMNpENEIEHHBIM IpaBUiIaM MOCTPOEHUS J10Ka3aTeNbCTB. 3HAKOMCTBO C
AJIeMEHTaMU  MaTeMaTHYeCKOM JIOTUKM  CIOCOOCTBYET Ppa3BUTHUIO  JIOTUYECKOTO



MBIIUICHUST 00YYaOMINXCs, TO3BOJIIET MM CTPOUTh CBOM PACCYXICHHS Ha OCHOBE
JIOTUYECKHX TIPABHII, POPMUPYET HABBIKH KPUTHICCKOTO MBIIIIJICHHS.

B yue6HOM Kypce «AnreOpa ¥ Hadaa MaTeMaTHIECKOTO aHaIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYEeCKOTO MOJCIUPOBaHUs, KOTOpbIE NPHU3BaHBI CIOCOOCTBOBATH
(OpMHPOBAHHUIO HABBIKOB TIOCTPOSHUSI MOJEJICH peabHBIX CHUTYaIlui, MCCIICAOBaHUS
THUX MOJCJIed ¢ TIOMOIIBIO ammapara anreOpsl W MaTeMaTHYeCKOTO aHaju3a,
WHTEPIIPETAIIMN TTOJTYYCHHBIX PE3y/IbTaToB. Takwe 3ajaHusl BIUICTCHBI B KaXKJbIH U3
pa3nelioB NPOrpaMMbI, ITOCKOJIBKY BeCh MaTepual Y4eOHOro Kypca IIHPOKO
UCTIONB3yeTCs JUIS  PEIICHUs TNPUKIAAHBIX 3amad. [lpu  pemieHMM  peaibHbIX
NPaKTHYECKUX 3a/1ad 00ydJaroIuecs: pa3BUBAIOT HAOIIOIaTeIbHOCTh, YMCHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIONB30BATh AHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBATh IMpodiieMy. JleareabHocTh 1Mo (POPMHPOBAHUIO HABBIKOB PEIICHUS
MPHUKIATHBIX 3a/1a4 OPTaHU3yeTCs] B MPOIECCe M3YYCHHS BCEX TeM Yy4eOHOTO Kypca
«Anrebpa 1 Hayajla MAaTeMAaTHYECKOTO aHATTN3ay.

Ha wm3yuenue ydeOHOro Kypca «AnreOpa W Hadajla MaTeMAaTHYECKOTO aHAIU3a»
orBoauTcs 272 yaca: B 10 ximacce — 136 gacoB (4 yaca B Henmento), B 11 kimacce — 136
yacoB (4 Jaca B HEJIEINIO).



2. COAEPKAHHUE YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A» (YTJIYBJEHHBIIA YPOBEHD)

10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Pannonansupie uuciaa. OOBIKHOBEHHbIE M JIECSITHYHBIC APOOH, MPOIEHTHI,
OeckoHeuHbIe Nepuoanyeckue apoou. [lpumenenne apodeit 1 MPOLEHTOB JJIsl PEIICHUS
IIPUKJIAIHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOU KU3HHU.

JlelicTBUTENbHBIE  4YKCla. PanMOHANbHBIE W HPpPALMOHAJBHBIE  YHUCIIA.
ApudmMernueckue onepanuu ¢ IeUCTBUTEIIbHBIMUA YiciiaMUd. MoAysb 1eHCTBUTENLHOTO
yucia u ero cBoiicta. [IpubnmkEHHbIE BEIYMCICHUS, TIPaBUIa OKPYTICHUS, IPUKUIKA
Y OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ neisIM nokasareiieM. buaom HeroroHa. Mcnonp3oBaHne moaxoasmei
(dbopMBbI 3amucU  JEUCTBUTEIBHBIX YMCEN MJIS pEIICHUS MNPAKTUYECKUX 3ajlad U
MIPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOICTBA.

CreneHb C panMoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm dumcna. CaoiictBa norapudma. J[lecaTnuHbie U  HaTypalbHbIE
norapu@Msl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC M apKTaHT'€HC YHUCIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxxnecTBa U TOXKAECTBEHHBIE MPEOOpa3oBaHus. YpaBHEHUE, KOPEHb YPABHECHHUS.
PaBHOCUIBHBIE ypaBHEHUST W YpaBHEHMs-CIEACTBUs. HepaBeHCTBO, pemieHue
HEPABEHCTBA.

OCHOBHBIE METOJBI pEIICHUS IENbIX W JPOOHO-PAllUOHAIIBHBIX YpaBHEHUU H
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TMEepeMEHHOW. JleneHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHorowiensl ¢ menbiMu KodpQuimeHTamu.
Teopema Buera.

[TpeobpazoBanus YUCIOBBIX BBIPAXKEHUM, COAEPIKAIINX CTETICHU U KOPHHU.

UNppaumnonaneubie ypaBHeHUs. OCHOBHBIE METOJbI PEIICHUS HUPPALMOHATIBHBIX
YpaBHEHUM.

ITokazarenbHbie ypaBHEHHs. (OCHOBHBIE METOJIbI PEIICHUS] IMOKAa3aTEJIbHBIX
YPaBHEHUM.

[IpeobpazoBanue BIpaXKEHUH, COIEPIKAILIUX JTOTaprU(PMBI.

Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMHUUESCKUX
YpaBHEHUN.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIBL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TPUroHOMETPUYECKUX YPAaBHEHU .



Pemrenne cucrem JMHENMHBIX ypaBHEHUW. Marpuia CHCTEMBbI JIMHEWHBIX
ypaBHeHUI. OmnpenenuTens MaTpUIbl 2X2, €ro reoOMeTpUYECKUi CMBICT U CBOMCTBA,
BBIYMCIICHHE €r0 3HAYCHHs, MPUMEHEHUE ONpEeNeNuTEeNsl JUIsl PEIICHHS CHUCTEMBI
JVHEWHBIX ypaBHEHUW. PenieHne mpuKIagHbIX 3aa4 ¢ TOMOIIbIO CHCTEMBI JIMHEHHBIX
ypaBHeHHi. VcciaegoBaHue TMOCTPOEHHOM MOJENM C TOMOIIBKD MATpUIl H
ONPEAECTIUTEIIEH.

[locTpoeHne MareMaTUYEeCKUX MOJENIEH pPEAJbHOW CUTyallud C IIOMOIIBIO
YpaBHEHUN W HepaBeHCTB. [IprMeHeHne ypaBHEHMH W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJ]1a4 U 33/1a4 U3 pa3InYHbIX 00JacTell HAYKU U peabHOM KU3HU.

DOyHKUUM U Tpaduku

Oyukuus, crnocodsl 3amanus (yHKuuu. BsanmHO oOpaTHBIE  (YHKITUH.
Komnoszumms pynkuuit. I'padux Gynkumuu. DnementapHbie npeodpa3zoBanus rpadukoB
GyHKIMH.

OOnacTe omnpeneneHus: U MHOXKECTBO 3HaueHUM QyHkumu. Hymm ¢yHkmum.
[IpomexyTku 3HaKomoctossHCTBa. UETHble M Heu€THble (QyHkiuu. [lepuommueckue
¢ynkuun. IIpoMexyTKM MOHOTOHHOCTH (YHKIHMH. MakCMMyMbl ¥ MUHHUMYMBI
¢dbyukiuu. Hanbomnbiee u HauMeHbIIee 3HaUeHUs (DYHKITUU HA POMEKYTKE.

JIluneliHasg, KBaJpaTU4HAass U JPOOHO-IMHEWHAas (QYHKIMHU. OJIEMEHTapHOE
UCCJIEJOBaHUE U IOCTPOCHUE UX IPA(PUKOB.

CrenenHass (yHKUHS C HATypaJbHBIM M LI€JIbIM TOKa3zateneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-Oi CTENEHH Kak (YHKUHUU OOpATHOM CTENEHU C
HaTypaJbHbIM MOKa3aTeJeM.

[TokazatenpHass u Jsorapudmuyeckas ¢GyHKIUA, HX CBOMCTBA U Tpaduxwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUM.

TpuroHomeTpuyeckas OKpy>KHOCTb, ONIPEIETICHUE TPUTOHOMETPUUYECKUX (DYHKIIUMA
YHUCJIOBOIO apryMEHTA.

@OyHKIMOHANbHBIE 3aBUCHMOCTH B peajibHBIX Mpolieccax U sBieHusX. I'paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Havana mareMaTH4ecKOro aHaIu3a

IlocimenoBaTensHOCTH, CcHOCOOBI  3aJaHMs  ITOCieIOBaTeiabHOCTEH. MeTton
MaTeMaTUYeCKOM MHAYKUMU. MOHOTOHHBIE M OTrpaHUYEHHBIE MOCIEA0BATEILHOCTH.
HcTopusi BO3HUKHOBEHHUS! MATEMATUYECKOT0 aHajIM3a Kak aHajin3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas M TeOMETpUUYecKas Mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mnporpeccusd. Cymma OECKOHEYHO YOBIBalOUIEH TI'€OMETPUUYECKON
nporpeccuu. JIMHEHHBIM U 3KCHOHEHUHMAIbHBIA pocT. UYucno e. dopmyiia CIOXKHBIX
npoieHToB. Mcnonb3oBaHre MpOorpeccuu AJis PelIeHs] pealibHbIX 3a7a4 MPUKIIATHOTO
XapakTepa.

HemnpeprsiBable GyHKIMHM ¥ UX CBOMCTBA. TOYKHM pa3pbiBa. ACUMNTOTHI TpadUKoOB
¢bynkumii. CBoCTBa (DYHKIIMI HEMpEepbIBHBIX Ha OTpe3ke. MeToll HMHTEpBaJoB I
perieHuss HepaBeHCTB. [IpuMeHeHue CBOMCTB HENPEPbIBHBIX (DYHKIMI ISl perieHus
3azay.



IlepBas u BTOpass mpousBoAHblE (QyHKIMH. OnpeneneHue, reOMETPUYECKUN U
(bu3nyeckuil CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeNbHOM K rpa@uKy (pyHKINU.

[IpousBoaubie sneMeHTapHbIX (yHKUMN. [Ipon3BoaHas CymMMmbl, MPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3ULIMU (QYHKIHI.

MHoKecTBa M JIOrMKa

MHOXeCTBO, Onepalyy HaJl MHOKECTBAMU M MX CBOICTBa. /narpammsl Ditnepa—
Benna. [IpumeneHne T€OpeTUKO-MHOKECTBEHHOTO anmapara JJisi OMCAaHUs PEATIbHBIX
IIPOLIECCOB U SIBJIICHUM, TPU PELIEHUU 33]1a4 U3 APYTUX yUYE€OHBIX IPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHHS.

11 KITACC

Yuciia u BBIYMCTICHUS

HatypanbeHbie u uensie yncina. [I[pumeHenue Npu3HakoB JEIUMOCTHU LEbIX YUCEN,
HanOobIui 001wMi genutens (nanee — HOJl) u HanmenbIiee o01ree KpaTHoe (najnee —
HOK), ocrtatkoB mo Mmoaymoo, anroputma EBkimpa [uist pelieHus 3afad B LEJIbIX
YHUCIIAX.

KommiekcHble uncna. Anredpandeckas U TPUTOHOMETpUYEcKas (OpMbl 3alUCH
KOMIUIEKCHOrO 4Hclia. Apudmernyeckue omnepanvu ¢ KOMIUIEKCHBIMU YHCIaMH.
N300paxeHne KOMIUIEKCHBIX YUCEN Ha KOOpAuMHATHOU Iiockoctu. dopmyna Myaspa.
KopHu n-o0il cTeneHn u3 KOMIUIEKCHOTO yncia. [[puMeHeHne KOMIUIEKCHBIX YHCeN JUIS
penieHus: GU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPABHEHUN W HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIIECTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKUX YpaBHEHUI Cc IIOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpuroHoMeTpuYeCKuX HEPABEHCTB.

OcCHOBHBIE METO/IbI pELIEHUS TOKA3ATENbHBIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PpELIEHHS CHCTEM M COBOKYIHOCTEH palUOHAIbHBIX,
MPPALMOHATIBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TApAMETPaMHu.

IIpuMeHeHre ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHI0 MaTEMaTHYECKUX
3a]a4 M 3aJa4 U3 pa3IUYHbIX O0JIacTell HAyKu U pealbHOM KXU3HH, UHTEPHpETaIus
MIOJIyYEHHBIX PE3YyJIbTAaTOB.

DYyHKIUN U TPAPUKU

I'padpux kommosummu ¢yHkumidi. ['eomeTpuueckre oOpa3bl ypaBHEHHH WU
HEPaBEHCTB Ha KOOPJAWHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QpyHKITUHN, KX CBONCTBA U TpaUKH.



I'parueckre MeToIbI pelIeHUs] ypaBHEHUN U HepaBeHCTB. [ paduueckne MeToabl
peleHns 3a1a4 ¢ napameTpamu.

Hcnonp3oBanne rpadukoB (DyHKIMA a1  WCCIACAOBAHHMS  TIPOIECCOB U
3aBHUCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT IpPU pELICHHH 3a7ad M3 JpPYruxX Y4YeOHbIX
IPEIMETOB U PEANBHOU KU3HH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHne NPOU3BOAHON K HCCIEAOBAHUIO (YHKIM HAa MOHOTOHHOCTH U
skcTpeMyMbl. HaxokneHre HauOOJbIIEr0 M HAaMMEHBIIEr0 3HAYEHUN HENpEepbIBHON
(GYHKIIUM Ha OTpPE3KE.

IIpuMeHeHrne TNPOM3BOJHOM I HAXOXACHUS HAaWIydllero pelieHus B
IIPUKJIAIHBIX 3a/1a4ax, U1 ONPENEICHUs CKOPOCTH U YCKOPEHMS IIPOLECCa, 3aJaHHOTO
dbopmyoit uin rpadpuKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IHepBooOpa3HbiX. IlepBooOpasHbie
arieMeHTapHbIX PpyHkuni. [IpaBuia HaxoX1eHUs IEpBOOOPa3HBIX.

Nurerpan. I'eomerpudecknii CMBICA HHTErpana. BeluuciieHHE ONpenes€HHOIro
uHTerpana no gpopmyne Herorona-Jleiionuna.

[IpuMeHeHre uHTerpansa A HaXOXKACHUS TUIOaAel MIOCKUX QUryp u o0bEMoB
r€OMETPUYECKUX TEIl.

[Ipumepst  pemiennit  nuddepeHHaIbHBIX  ypaBHEHUH. MaTteMaTtudyeckoe
MOJEJIMPOBAHUE PEATIBHBIX MPOIIECCOB C MOMOIIBIO AU((hepeHInaTbHbIX YPaBHEHUH.



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKONW TO3WIMKA OOYYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 OOINECTBA, MPEACTABICHUE O MAaTEMAaTHYECKUX
OoCHOBax (hYHKIITMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBICHUMN, IPOIICAYP T'PAKIAHCKOTO
obmiecTBa (BHIOOPHI, OMPOCHI M APYTroe€), YMEHUE B3aUMOJICHCTBOBATH C COIIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C X (YHKIMSIMHU ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUMCKONM TpaKJaHCKOW WIACHTUYHOCTH, YBaXKECHHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUICKOW MaTEMAaTHKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSAM POCCHUICKMX MAaTEMATHKOB M POCCHMCKOW MaTEMaTHYECKOM IIKOJIBI,
HCIIOJIb30BaHUE ATUX JOCTHXKCHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoja, CcHOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJECHHUS, CBS3aHHOTO C NPAKTHUYECKHUM
MIPUMEHEHUEM JOCTUKEHUN HAYKH U JEATEIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOIO
BKJIaJla B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYKIACHHM, BOCIPUMMYUBOCTH K
MaTeMaTUYECKUM acIieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHSI NMPUMEHSATh MaTEMaTUUYECKHWE 3HAHUS B HMHTEpecax
3I0POBOTO W 0Oe€30macHOro oOpa3a »KW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3I0POBOE MHUTaHWE, COAJAHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa,
peryispHas puznueckas akTUBHOCTD), (PU3MUECKOE COBEPILICHCTBOBAHUE TP 3aHATUSIX
CIIOPTUBHO-03/I0POBUTEIHLHOM €SI TEIBHOCTHIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYyZly, OCO3HAHUE IIEHHOCTU TPYAOIIO0HS, HUHTEPEC K Pa3THMUHBIM
chepaMm TPOPECCHOHAIBHONW NIEATETLHOCTH, CBS3aHHBIM C MaTeMaTUKOW u e€
MPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiiei mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIOCOOHOCTHh K
MaTeMaTU4eCKOMy OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHWU BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a/1ad MAaTeMaTUUYECKOM
HaIpaBJICHHOCTH;



7) 3K0JI0THYECKOT0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH IKOJIOTHIECKON KYJIbTYpPbhl, TOHUMAHUE BIHUSIHUS COIMABLHO-
AKOHOMHMYECKUX TMPOIECCOB HAa COCTOSSHUE NPUPOJHOM U COIMAIBHOM Cpelbl,
OCO3HAaHME TIJI00AJILHOIO XapakTepa »JKOJOTMYECKUX IpoOJjieM, OpHEeHTaIlus Ha
IPUMEHECHHE MaTeMaTHYCCKUX 3HAHWUU Ui pelieHus 3ajad B 00JIACTH OKPY’KaIOIIeH
cpedbl, TUIAHUPOBAHUE TIOCTYNKOB M OILEHKH HMX BO3MOXHBIX MOCIEICTBUN st
OKPYXaroUen Cpepl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKW U OOIICCTBEHHOM MPAKTHUKHU, TOHUMAaHUE MAaTEMaTHYECKONW HAYKH Kak
chepsl YeIIOBEUECKON NEITEIILHOCTH, ATAMOB €€ Pa3BUTHS U 3HAYUMOCTH VIS PA3BUTHS
IUBWIN3ALNY, OBJIAJCHUE S3bIKOM MAaTEMaTHUKW M MaTEMAaTHYECKOW KYyJIbTYpOH Kak
CPEJACTBOM  MO3HAHUSA  MHpPA, TOTOBHOCTh  OCYIIECTBJISITH  NPOEKTHYIO M
HCCIJIEIOBATEIIbCKYIO ACATECIBHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbI€ el CTBUSA

Bba3oBble Jioruyeckue aeiicTBUs:

BBISIBIISITE W XapaKTepHU30BaTh CYIIECTBEHHbIC IMPU3HAKKH MaTEeMaTHYECKUX
00BEKTOB, TOHSATUHN, OTHOIICHUM MEXIY MOHATUAMH, (HOPMYIUPOBATH OINpEACICHUS
MOHSTUHN, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS JJIS
000011IeHHS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIM3A;

BOCTIPUHUMATh, POPMYIHPOBATH U Pe0OPa30BBIBATH CYXKIICHUS: YyTBEPANUTEIbHBIC
U OTpHIATeNbHbIE, EAMHUYHbIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEUHUS B
dakTax, OaHHBIX, HAONIONEHUSAX W YTBEPKACHUSAX, TMpEAJararb KpUTEpUH MIJis
BBIIBJICHUS] 3aKOHOMEPHOCTEN U IMTPOTUBOPEUHIL;

JeNnaTh BBIBOABI C HWCIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3aKITFOUSHHH 110 aHAJIOTHH;

IPOBOJUTH CAaMOCTOSITENIBHO JIOKa3aTeIbCTBA MAaTEeMAaTUYECKUX YTBEPKICHUM
(npsiMBIE W OT TIPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, NMPHBOJUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATH CcIOCO0 perieHus yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelIeHus1, BIOMpaTh HauboJee MOAXOIAIINN C yU€TOM CaMOCTOSITENIBHO BBIICIEHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBareabcKkue 1eHCTBUA:

UCTIONb30BaTh BOMPOCHI KAaK HCCICIOBATENLCKANA WHCTPYMEHT IMO3HAHUS,
(bopMyIUpPOBaTh BOMPOCH], (PUKCHUPYIOIIKNE MPOTHUBOpPEUUE, MPOOIEMY, YCTaHABINBAThH
HUCKOMO€ U JaHHOe, (OpMHpOBaATh THUIIOTE3y, APryMEHTHPOBATh CBOIO IO3MIIMIO,
MHEHHE;



IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, MCCIEIOBAHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro oOBeKTa, sBJICHHUS, Mpoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKTy 00BbEKTaMH, SBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSATENIbHO (POPMYJIMPOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJibTaTaM
POBEIEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIECHNUI;

MPOTHO3HPOBAaTh BO3MOXKHOE pa3BUTHE TMpollecca, a TakkKe BbIIBUTaTh
MPEJIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATE  JeUUThl UMHGOPMAIMU, JaHHBIX, HEOOXOJUMBIX [JIsi OTBETa Ha
BONPOC U JIsl pEIICHUS 3a/1a4H;

BbIOMpaTh WMH(OPMALIMIO W3 HCTOYHHKOB PAa3jIUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UPOBaTh U HHTEPIPETUPOBATh MH(OpPMALMIO Pa3IUMYHBIX BUIOB U (HopM
IpeJICTaBICHMUS;

CTPYKTYpUpPOBaTh HUHGOPMAIUIO, TNPEACTABIATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH IpapruecK;

OILICHMBATh HAAEKHOCTh MHPOPMAIIMH 10 CAMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMmyHMKaTHBHBIE YHHBeEpPCcaJbHbIe YueOHbIe NeiCTBHSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U
LEJISIMH OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PE€HHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XO/AY PELICHUS 3a/1a4yd, KOMMEHTHUPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

B XO0J€ OOCYXJEHMs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYKIaeMOW TEMBI,
npo0JieMbl, peliaeMoil 3a1ayuu, BHICKA3bIBaTh HJEH, HalleJIEHHbIE HAa MOUCK PELICHMUS,
CONOCTABIISATh CBOM CYXICHUS C CYXACHUSAMU JIpYTUX YYacTHUKOB JUaJlora,
OoOHapyXUBaTh pa3Iinyue M CXOACTBO MO3ULIMIA, B KOPPEKTHOU popMe hopmMyInpoBaTh
pa3HOIJIACHsl, CBOU BO3PAKEHUS;

IPENCTaBIATh PE3yNbTaThl PELICHUS 337aud, SKCIEPHMEHTa, WCCIEI0BAHMS,
NPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C Y4Y€TOM 3ajad
MPE3EHTALUU U OCOOEHHOCTEHN ayTUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUsS 3aJlauyd, BBIOMpATh CHOCOO PEIICHUS C
Y4ETOM HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOUMOHAIbHBIN HHTEJJIEKT:



BJA/IeTh HaBBIKAMM MO3HABATEJIBHON pedIeKCMM KaK OCO3HAHUS COBEPILAEMBIX
ACUCTBUM M MBICIUTENbHBIX TPOIECCOB, WX PE3yJbTaTOB, BIAJAETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJI Mpollecca M pe3yjbTaTa pPEIICHHS MaTeMaTH4eCKOU
3a]1a4u;

OPEeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU pEIICHUU 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JCSTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEMH;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIH U YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTHKEHMSI WM HEJIOCTHKEHUS pe3yJbTaTOB JESITEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MIOHUMAaTh M HCIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOWM W HWHAMBUAYaJIbHOM
paboThl IIpU pElIEHUH Y4eOHBIX 3ajay, IPUHHUMATh I1I€JIb COBMECTHOHN JEATEIbHOCTH,
IUTAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM pabOThl, paclpeneisTh BHIBI padoT,
JOTOBapUBaThCS, OOCYXJaTh MpPOLECC M pe3yapTaT padoThl, 00001aTh MHEHHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TIPYNINOBBIX (opmax padoTel (0OCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» M HMHBIE), BBIIOJHATH CBOIO 4YacThb paOOThl M KOOPAUHHPOBATH
CBOM JEHCTBHA C APYTMMH WICHAMHM KOMaH[bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAJA B
00U TPOIYKT MO KPUTEPHUSIM, C(HOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOJECHCTBUS.

HHPEAMETHBIE PE3YJIBTATBI

K «koniy oOyuenus B 10 kiacce oOydaromuidcsi TMOJYYUT CICAYIOIIUE
IpeIMETHbIE PEe3yIbTaThl IO OTIEIBHBIM TEMaM paboueil mporpaMMbl y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHATTN3ay:

Yuciia v BBIYMCJICHUA:

CBOOOJHO ONEPUPOBATH MOHATUSMHU: PALMOHATBHOE YHUCIO, OECKOHEeUHas
MepuoInyYecKast 1poOb, MPOLEHTHI, UPPALIMOHAIIBHOE YK CIIO, MHOKECTBA pallMOHAIbHBIX
U JEUCTBUTEIBHBIX YHCEII, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh IpOOH M MPOLEHTHI Ui pElICHUs MPUKIAJAHBIX 33734 U3 Pa3IU4HbIX
OTpacJiel 3HAHUW U pEAIbHOU KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIYMCICHMS, TPAaBWIA OKPYIJICHUS, MPUKHUIKY H
OLICHKY PE3yJIbTaTa BbIYUCICHNM;

CcBOOO/IHO OMEpPUPOBATH MOHITHEM: CTETIEHb C LEIBIM [TOKa3aTeIeM, UCTIOIb30BAaTh
NOIXOAITYI0 (OpMY 3amUCH ACHCTBUTEIBHBIX YHCEN Ui PEUICHHUs MPaKTHYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH TMOHITHEM: apU(PMETHUECKU KOpEHb HaTypajabHOU
CTEIICHH;

cBOOOIHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTelNeM;



CBOOOZAHO ONEpUpPOBaTH MOHATHAMH: Jorapudm uucia, JAECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBI;

CBOOOZIHO OMEpUPOBaTh MOHATHSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YHCJIOBOIO apIyMEHTa;

ONEpUpOBaTh IOHATHUAMM: AapPKCHHYC, apKKOCHHYC M apKTaHI'€HC YHUCJIOBOIO
apryMeHTA.

YpaBHeHNs U HEPaBEeHCTBA:

CBOOOZHO OMEpPUPOBATh MOHITHSIMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICCTBUS, PABHOCWIbHBIC HEPAaBEHCTBA;

OPUMEHATh  Pa3JIMYHbIE METOJAbl PEIICHHS pPALUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPABHEHUI, TPUMEHATH METO/I HHTEPBAJIOB JJIS PELICHUS HEPABEHCTB;

CBOOOZHO OMEpUpOBaTh MOHITHSAMH: MHOTOUYJIEH OT OJHOM MEepeMEeHHOM,
MHOTOYJIEH C LEeJbIMH Kod((UIIMEeHTaMu, KOPHU MHOTOYJICHA, MPUMEHSTH JIEJICHHE
MHOTI'O4JIEHa Ha MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopeMmy Buera s pemeHuns
3a/ay;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CUCTEMa JIMHEHWHBIX ypaBHEHMI, MaTpHIla,
ONPEAECTUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUAN CMBICH, UCITOIb30BaTh CBOMCTBA
onpenenuTesss 2 X 2 i BBIYMCIICHHS €0 3HA4YEHMs], IPUMEHATh ONPENCIUTENN IS
pEUIEHUs] CUCTEMBI JIMHEHMHBIX YPAaBHEHMI, MOJEIHMPOBATh PEANBHBIE CHUTYalUH C
IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHWHM, HCCIEAO0BAaTh IOCTPOCHHBIE MOJEIN C
ITOMONIBIO MaTPUI] ¥ ONIPEIEIUTENECH, MHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUN ¢ KOPHAMU ISl PEe0Opa30BaHUs BbIPAKEHU;

BBIMOJIHATH MPEOOpPa30BaHUS YHCIOBBIX BBIPAKEHUHN, COAEpXKAIIUX CTENEHU C
palMOHAIBHBIM [TOKa3aTeNIEM;

MCIIOJIb30BaTh CBOMCTBa JOrapu(MoB AJii IpeoOpa3oBaHUs JIOTapUPMUUYECKUX
BBIPAKEHUI;

CBOOOZIHO OINEpPUPOBaTh TOHATUSMU: HPpPALMUOHAIBHbBIE, I[IOKa3aTeIbHblE U
jJorapupMHUUECKUe YPaBHEHMsI, HAXOJIUTh UX PELICHUS C MOMOUIbI0 PaBHOCHUIIBHBIX
IIEPEX0I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEM;

MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYJbl IJisi NpeoOpa3oBaAHMS
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CcBOOO/IHO ONEPUPOBATh MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHSITh
HEoOXOoauMble (OPMYJIbl JJisi PEIHICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHHU;

MOJIEJIMPOBAaTh PealibHbIe CUTYyallMH HA SI3bIKE areOpbl, COCTABISTh BbIPAXKECHMUS,
YpPaBHEHMS, HEPABEHCTBA [0 YCJIOBHUIO 3aJa4yM, MUCCIEAOBATh IMOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM amrapaTa ajareOphl.

DYyHKIUU U TPAPUKH:

CBOOOJHO OIEpPUPOBATh MOHATUSAMH: (QYHKLHUS, CIOCOObI 3agaHus (QYHKIMH,
B3aUMHO OOpaTHble (PYHKIMU, KOMIO3ULIUS (PYHKIUH, rpaduk (QyHKIHMH, BBIIOIHATH
aJIIeMEHTapHbIE TPeoOpa3oBaHus rpaPuKoB HYyHKIIHIA,



CBOOOJIHO OIEpUPOBaTh MOHATUSIMHU: OO0JAcCTh OMNpPEACNICHUS] W MHOXKECTBO
3HaYeHUN QPYHKINU, HYJIH (PYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OMEpUpPOBaTh TMOHATUAMHU: YETHBIE M HEUYETHBIE  (YHKIUH,
nepuogudeckue (QYHKIHMH, MPOMEXKYTKM MOHOTOHHOCTH (YHKIUMH, MAKCUMYMBbI H
MUHUMYMBI ~ (DyHKIIMU, HauOoJblllee W HauUMEHbLIEe 3HAaYeHUE (YHKIUU Ha
IIPOMEXKYTKE;

CcBOOOZHO OMEpUPOBATH MOHATHAMH: CTETEHHAas (QYHKIMS C HATypaJbHBIM H
HEeNbIM TIOKa3aTeneM, rpauk CTemeHHONM (QYHKIUU C HATypaJbHBIM M IIEJBIM
nokasarenieM, Tpaduk KOpHS n-oil cTeneHu Kak (yHKIMM OOpaTHOM CTENeHU C
HaTypaJbHbIM [I0OKA3aTEJIEM;

ONEepUpOBaTh MOHATHSAMH: JIMHEWHAs, KBaJpaThyHas M JpOOHO-IUHEIHAs
(GyHKIIUH, BBITIOIHATE 3JIEMEHTApPHOE HCCIEA0BAHNE U IIOCTPOECHUE UX TPadUKOB;

CBOOOZIHO ONEpUpOBaTh MOHATHSAMH: IIOKa3aTelbHAas M  Jiorapupmuyueckas
GyHKIUMM, WX CBOIICTBa W TrpauKH, HCIOJb30BaTh HMX TIpapuKd [Js pelIeHus
YpaBHEHUN;

CBOOOJHO  OMNEpUpPOBATh MOHATUSAMH: TPUTOHOMETPUYECKAS]  OKPYKHOCTD,
onpeaereHue TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOI'O apryMEHTa;

UCIIOJIb30BaTh rpa@uKu GYHKIMM U UCCIEOBaHMS MIPOLIECCOB U 3aBUCUMOCTEN
IpU PEIICHUH 3a7ad U3 APYTUX Y4eOHbIX NPEIMETOB U PEATbHOM KU3HU, BBIPAXKaTb
(hopMyramMu 3aBUCUMOCTH MEK/y BEIIMUMHAMU;

Hayaja MaTreMaTH4eCcKOro aHaJIM3a:

CBOOOJHO OINEpUpOBaTh NOHATUSAMHU: apudMeTHUecKass U TIeOMETpUYECKas
nporpeccusi, OECKOHEYHO YOBIBAOIIasi TeOMETpUYECKasl MPOTpPeccHsi, JTUHEHHBIN U
HKCIIOHEHIIMATIBHBIA POCT, (OpMyJa CIOKHBIX MPOLEHTOB, UMETh MPEJCTABICHUE O
KOHCTAHTE;

HCIIOJB30BaTh IPOTPECCUM JUIsl PEIICHUS peajbHbIX 3aJad  MPUKIAJTHOTO
Xapaxkrepa;

CBOOOZHO ONEpUpPOBaTh MOHITUSIMM: MOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHUs
[IOCJIEA0BATEIbHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIIEA0BATEILHOCTH, TIOHUMATD
OCHOBBI 3apO’KJIEHHUS MATEMaTHUYECKOT0 aHaJIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEPHUPOBATH MOHSTHUSIMHU: HENpEpbIBHbIE (YHKUHUHU, TOYKHA pPa3pbiBa
rpaduka QyHKIIMH, aCUMIITOTHI rpaduka QPyHKITUY;

cBOOOMHO oOmepupoBaTh MOHATHEM: (YHKIUSA, HENpepbIBHAS Ha OTpE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUHI JJIs pELISHUS 3a/1a4;

CBOOOJHO OMEepUpOBATh MOHATUAMM: TIEpBasi U BTOpas MPOU3BOJHBIE (DYHKIIUH,
KacatelibHas K Tpaduky QyHKIUY;

BBIYUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEIECHMS, YACTHOTO U KOMITO3UIIUM JBYX
GbyHKIUi, 3HaTh IPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

UCI0JIb30BaTh T€OMETPUUECKUN U (DU3UUECKUN CMBICI MPOU3BOJHOM JIJIsl PEILICHUS
3a7ad4.

MHoKecTBa M JIOTHKA:



CBOOOJIHO ONEPUPOBATH MOHSATUSIMH: MHOKECTBO, OTIEPALIMH HAJlI MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmapar JUisi ONHUCAHUSA PEAIbHBIX
IIPOLIECCOB U SBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MIPEAMETOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: OIpeAeSieHue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOWCTBO MAaTE€MAaTHYECKOro OOBEKTa, J0KAa3aTeIbCTBO, PABHOCHIIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K xonmy oOydyenuss B 11 kJjacce o0OydYalOmMiACs TONYYHUT —CIICTYIONTUE
MIPEAMETHBIE PE3YJIBTATHI MO OTAEIBbHBIM TeMaM padoueil mporpaMMbl y4eOHOro Kypca
«Anrebpa 1 HayaJla MaTEeMAaTUYECKOTO aHATTN3ay:

Yuciia v BBIYUCTICHUSA:

CBOOOJHO OMEpHpPOBaATh MOHATHAMH: HaTypaldbHOE M LEJI0€ YHUCIO, MHOXKECTBA
HaTypaJIbHBIX U LIEJIBIX YHCEN, UCIIOJIb30BaTh MPU3HAKH I€TUMOCTH Lenbix ynces, HO/|
1 HOK HarypanbHBIX Yncel JUIsl pelIeHUs 3a/1a4, TPUMEHSTh anroput™ EBknunaa;

CBOOO/IHO ONEPUPOBAThH MOHATUEM OCTATKa MO MOAYJIIO, 3aIIUChIBATh HATypaJlbHbIE
YyClla B Pa3JIMYHBIX MMO3ULIUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OIEpUPOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMILJIEKCHBIX YHCEJ, NPEACTABIATh KOMIUIEKCHBIE YHCIa B anreOpanyeckod u
TPUTOHOMETPHUUECKOW (opMe, BBIMIOJNHATh apU(PMETUUECKHE OIepalud C HUMH U
n300paxaTh Ha KOOPAUHATHOMN IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEpUPOBATh TMOHATHSAMHU: HPpPALMOHAIbHbBIE, [OKa3aTeJIbHbIE H
norapu(p)MUUYECKHE HEPABEHCTBA, HAXOJIUTh MX PEIICHUS C MOMOUIBI0 PABHOCUIIBHBIX
IIEPEX0/I0B;

OCYIIECTBISATH OTOOP KOPHEHN NpHU PEIIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJHO  ONEpUPOBaTh  TMOHSITHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO,
NpUMEHATh  HeoOxoaumble  (GOpMyJbl  JUIsl  PEHIeHUs]  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZIHO OINEpUpPOBaTh MOHATUSMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHHM WU
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBl U CHCTEMBI-CIIEICTBUSA, HAXOAUTH PELICHUS
CUCTEMBI M COBOKYIIHOCTEW pAalHOHAIBHBIX, WPPALMOHAIBHBIX, IOKA3aTENIbHBIX U
norapu(pMUYECKHX YPaBHEHUI U HEPABEHCTB;

pemaTh parroHalbHbIE, UPpAllMOHATBHBIC, TOKa3aTeIbHbIC, JIOTApU(DMHUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHHUS M HEPABEHCTBA, COAEPKAILUE MOAYJIA U TAPAMETPBI;

OPUMEHATh TrpadUyecKue METOHbl ISl PElIeHUs YpaBHEHUW M HEpPaBEHCTB, a
TaKXe 3a/1a4 ¢ apaMeTpaMH;

MOJIEJIMPOBAaTh pPealibHble CUTYyalluu HA SI3bIKE areOpbl, COCTABISTh BbHIPAXKECHMUS,
YPaBHEHMS, HEPABEHCTBA M HX CHUCTEMbl 110 YCJIOBHIO 3aJa4d, HCCIEI0BAThH
MOCTPOCHHBIE MOJENM C HCIIOJIb30BAHMEM ammnapara ajireOpbl, HHTEPIPETUPOBATH
IIOJIyYEHHBIN pE3yJIbTAaT.

DYyHKIUU U TPAPUKH:



CTpOUTh TIpaUKU KOMIIO3MLIMHU (PYHKIMH C TOMOLIBIO 3JIEMEHTApHOIO
WCCJIEIOBaHMSI U CBOMCTB KOMIO3HUIIMU ABYX (YHKIIUH;

CTPOUTh T€OMETpPUYECKHE 00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPAUHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSTh (PYHKLIWHU AJI1 MOJCTUPOBAHUS M UCCIIEAOBAHUS PEATBbHBIX MPOIECCOB.

Havana mareMaTH4ecKOro aHAJIN3a:

MCIIOJIb30BaTh MPOU3BOJIHYIO JUISI MCCIEAOBAHUS (PYHKIIMHM HAa MOHOTOHHOCTH U
DKCTPEMYMBI;

HaXOAWTh HauOOJbIlIEE M HAaUMEHbIIEE 3HAYEHUS (PYHKIMM HENpEephIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXKIAEHUS HAWIY4YIIEro peleHus B
IIPUKJIAAHBIX, B TOM YHUCJIE COLMAaIbHO-DKOHOMUYECKUX, 3a7adax, Il ONpPEICICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMysoi min rpadukom;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: MEPBOOOpA3Hasi, ONpeAcHEHHbIA MHTErpal,
HaxoJIUTh NEPBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUMHA W BBIYUCIATH HMHTErpaig Io
dhopmyne Herotona-JleitOuuiia;

HaXOAMTH IJIOLAAN TUIOCKUX GUTYp U 0OBEMBI TEN ¢ TOMOIIBIO UHTETpaa;

UMETh IMPEACTABICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAHUM Ha IIPUMEPE
cocTaBiieHHs TUPPepeHIInaTbHBIX YPABHEHHI;

pemiaTh MNPUKIATHBIE 3a/adyd, B TOM YHCIE COLHUAIBbHO-DKOHOMHYECKOTO U
(U3MUECKOro Xapakrepa, Cpe/ICTBAMH MaTEMaTHYECKOTO aHAJIN3a.



4. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne | HammenoBanme
(uudpossbie)
n/ | pa3szeioB U TeM Becer | Kourpouabn IpakTHyeck
o0pa3oBaTe/ibHbIE
n MpOrpamMmbl 0 ble padoThbI ue padboThbl
pecypchl
MHOXECTBO bubmuoreka [JOK
JIEICTBUTEIIbHBIX https://m.edsoo.ru/7f41a3
4HUCel. 02
MHOro4JieHsl.
P
alMOHAaJIbHBIE 24 1
ypaBHEHUS U
HEPaBEHCTBA.
Cucremsl
JIMHEHWHBIX
ypaBHEHU I
OyHKUIUHU U bu6mmoreka [JOK
rpadukH. https://m.edsoo.ru/7f41a3
Crenennas 12 1 02
(GYHKIMS C LETbIM
MOKa3aresieM
Apudmernaeckuit bubnunoreka [JOK
KOpEHb N-01 https://m.edsoo.ru/7f41a3
CTETEHH. 15 1 02
Hppanmonansusie
ypaBHECHUS
ITokazaTensHas bu6mmoreka [JOK
GyHKIUS. https://m.edsoo.ru/7f41a3
10 1
IMokaszarenbHbIe 02
ypaBHECHUS
Jlorapudmmueckas bubnmnoreka [JOK
GyHKIUS. 18 1 https://m.edsoo.ru/7f41a3
Jlorapupmuueckue 02
ypaBHECHUS
TpuroHomeTpuueck bubmorexa [HOK
He BHIPAKEHNS H 29 1 https://m.edsoo.ru/7f41a3
ypaBHECHUS 02
bu6mmorexa [IOK
Hocnenosarenbroc 10 1 https://m.edsoo.ru/7f41a3
TH ¥ TIPOTPECCUH 02
HenpepriBHbie 20 1 bubnmoreka [JOK



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

byHKIMH. https://m.edsoo.ru/7f41a3
[TpoussoaHas 02
[ToBTOpEHME, bubnuorexa [JOK
00001IeHMeE, https://m.edsoo.ru/7f41a3
9 5 2

CHCTEMATU3ALUS 02
3HAaHUM

OBIIEE KOJIMYECTBO
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https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

11 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ | pa3ienaoB H TeM Bcer | KoHTposbH IpakTHYeck
oOpa3oBaTe/ibHbIE
n MporpaMmMabl 0 ble padoThbI ue padboThbl
pecypchbl
Uccnenosanue bu6mmoreka [IOK
byHKIni C https://m.edsoo.ru/7f41a3
1 22 1 02
TTOMOIIBIO =&
MIPOU3BOAHOMN
bu6mmoreka [IOK
2 HepsooGpasHast u 12 1 https://m.edsoo.ru/7f41a3
HWHTErpan 02
I'paduku bu6mmoreka [IOK
TPUTOHOMETPHYECK https://m.edsoo.ru/7f41a3
3 UX (QYHKIIMIA. 14 1 02
TpuronomeTpuueck
1e HEPaBEHCTBA
WppaunonanbHele, bubnnorexa [JOK
4 MOKa3aTeJIbHbIE U 24 1 https://m.edsoo.ru/7f41a3
JorapupMuIeCcKue 02
HEpaBEHCTBA
bu6mmoreka [IOK
5 Komnexcrbre 10 1 https://m.edsoo.ru/7f41a3
qucia 02
bu6mmoreka [JOK
6 Harypanbubie u 10 1 https:/m.edsoo.ru/7f41a3
[IEJIBIC Ynciia 02
Cucremsl bubnuotexa [JOK
palMOHAIBHBIX, https://m.edsoo.ru/7f41a3
2 APPALUOHAIBHBIX 12 1 02
MOKa3aTeIbHBIX U
norapuGMUUECKUX
yYpaBHEHUN
bu6mmorexa [IOK
3 3agauu ¢ 16 1 https://m.edsoo.ru/7f41a3
napaMeTpamu 02
IToBTOpeHue, bubnuoreka [IOK
000011IeHME, https://m.edsoo.ru/7f41a3
9 16 2
CHCTEMAaTH3aLUs 02
3HaHUH



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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https://m.edsoo.ru/7f41a302
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