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INOACHUTEJIBHAS 3AIIMCKA

Y4aeOHblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIHM3a» SIBISCTCS
OJTHUM W3 HamOoliee 3HAYMMBIX B IMPOrpaMME CpEIHEro oOIIero oOpa3oBaHUS,
TIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeUMBACT MHCTPYMECHTAJIbHYIO 0a3y IIs
M3yYeHHUs] BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, & C IPYTrod CTOPOHBI, (HOpMHUPYET
JIOTUYecKoe U abCTPaKTHOE MBINIICHHE 00yJaoNIUXCs Ha YpOBHE, HEOOXOIMMOM
IUIT OCBOCHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M JIPYTHX
IUCIMIUINH. B pamMkax maHHOTO y4eOHOTO Kypca OOydaromiuecsi OBIIAIeBAIOT
YHUBEPCATBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTOpas (QOpMYIHUPYET CBOH
JTOCTH)KCHUS B MaTeMaTHIeCKOH Gopme.

YdeOHbIli Kypc anreOpbl W Hadal MAaTeMaTHYeCKOTO aHajn3a 3aKJIaJbIBacT
OCHOBY I YCIICITHOTO OBJQJCHHUS 3aKOHaMHU (U3WKH, XHMHHU, OWOJIOTHH,
TIOHMMaHUsI OCHOBHBIX TCHJICHITUI Pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOMN KU3HH,
TIO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX NH(POBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPCHHO HCIIOJIB30BaTh WX JJIs JajJbHEHIEro oOpa3oBaHUsS U B
TIOBCETHEBHOW JKM3HU. B TO ke Bpemsi oBIajieHHE aOCTPAaKTHBIMH W JIOTUYECKU
CTPOTUMH KOHCTPYKITUSIMU anreOphl M MaTeMaTHYeCKOro aHaliu3a pa3BHUBaET
YMEHHE HaXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPKACHHUS C TIOMOIIBIO WHAYKIIMA U PACCYXKAAaTh IEAYKTUBHO, UCIOJIb30BaTh
0000I1IeHne Y KOHKpPETH3allMio, a0CTparMpoBaHWE H aHAJIOTHI0, (GopMHpyeT
KpPEaTUBHOE M KPUTUIECKOE MBIIIIJICHHE.

B xome m3yuyeHmsi yueOHOro Kypca «Anrebpa W Hayalla MaTeMaTHYeCKOTO
aHamm3a» OO0ydYaroIIuecss MONyYaroT HOBBIM ONBIT PEIICHUs TPUKIAJIHBIX 3aiad,
CaMOCTOSITETTLHOTO MOCTPOCHHSI MaTeMaTHYECKHX MOJENeH peallbHbIX CUTYaIlui,
MHTEPIPETAIMd  TOJIYYCHHBIX  pEIICHH, 3HAKOMATCS € NpUMepaMu
MaTeMAaTUYeCKUX 3aKOHOMEPHOCTE B TIPHUPOJE, HAyKe U HUCKYCCTBE, C
BBIJTAIONITUMUCS] MATEMAaTHIECKUMHU OTKPBITUSMH U UX aBTOPaMHU.

Y4deOHbIli Kypc 00ManaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM ITOTCHIIHAIIOM,
KOTOPBI peanm3yercs Kak dYepe3 YyUeOHBI MaTepuan, CIOCOOCTBYIOIIHI
(bOopMUPOBaHNIO HAYYHOTO MHPOBO33PCHHS, TaK W Uepe3 CHEeIUPHUKy ydeOHOI
AESTeNLHOCTH, TPeOYIOMe MPOJODKUTENFHOW  KOHIICHTPAIMM  BHUMAaHUSA,
CaMOCTOSITETLHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJIYYCHHBIH
pe3yIbTar.

B ocHoBe Mmeromuwku oOydeHHs anreOpe W HadajlaM MaTeMaTHYecKOro
aHaJIM3a JISKUT JACSITEIbHOCTHBIA MIPUHITUIT O0YUICHHUSI.

B crpyktype yueOHOro Kypca «Anrebpa W Havaga MaTeMaTHYECKOTO
aHallM3a» BBIIETICHBI CIECAYIONINE COJCPKATEIbHO-METOANUecKne TUHUM: «Yucna
U BBIYHCICHUS», «DyHKIIMU U rpaduku», «YpaBHEHUS U HepaBeHCTBa», «Havama
MaTeMaTUYeCKOro aHanm3a», «MHOXKeCTBa W JIOTHMKa». Bce OCHOBHEBIC



CoJlepKaTeIbHO-METOJUYECKUE JIMHUU HW3YYalOTCS Ha TMPOTSHKEHUHM JIBYX JIET
oOydeHHs] Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHUs, €CTECTBEHHO JOMOJIHSAS
Ipyr Ipyra U MOCTENEHHO HACHIIIASCh HOBBIMHU TEMaMU U pasnenamu. JlaHHBIHA
y4eOHBIN Kypc SBISIETCS MHTETPATUBHBIM, IIOCKOJIbKY OOBEAMHSIET B cele
collepKaHUEe HECKOJbKUX MAaTeMaTUYeCKUX JHUCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MaTeMaTHUYECKUIl aHalu3, TEOpUsS MHOXKECTB, MaTeMaTHYecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydwaromiuecs OBIJIaJE€BalOT BcE Ooiiee
MIUPOKUM MaTEMaTUUYECKUM alllapaToM, Yy HUX MOCIe0BaTeIbHO (GOpMUPYETCS U
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEeMAaTHYECKYH MOJelb peajbHOM
CUTYalluH, PUMEHATH 3HAHUS, MOJYYCHHBIE NMPU U3YYEHUHU y4eOHOTO Kypca, s
PEIICHHs] CAaMOCTOSITENIbHO CHOPMYIUPOBAHHON MaTeMaTUYECKOHN 3a7jauM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprxarenbHO-MeTOANYECKasT JIMHUA «YUHUCIa U BBIYUCICHUS» 3aBepIIacT
dbopMHpOBaHUE HABBIKOB MCIOJIB30BAHUS JACHCTBUTENIBHBIX YHCEIN, KOTOPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOIO 00I1Iero oopasoanusi. Ha ypoBHe cpennero o0iiero
oOpa3zoBaHus 0co0oe BHUMaHUE  yaensieTcss  (OPMUPOBAHMIO  HABBIKOB
paIlMOHANIHBIX BBIYMCIICHUN, BKIIOYAIOMIMX B €0 HCIIOJNb30BAaHUE PA3TIUYHBIX
dbopMm 3amucu 4ucia, YMEHUE JeJjaThb NPUKUAKY, BBIMOIHATH MPUOIMKEHHBIE
BBIUMCJICHUS, OLIEHUBATh YHMCJIOBBIE BBIpaXEHUS, paboTaTh ¢ MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsi MHOXKECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJIHSIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4Huceld. B  KakaoM U3 3THX MHOXKECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My chenupuyecKre 3aJadyd W Omepaluu: JAeJeHHe Haleo,
OTIEpUPOBAHUE OCTAaTKAMM Ha MHOXECTBE IIEJbIX 4YHCed, OcoOble CBOMCTBA
paIMOHANIBHBIX M UPPALMOHAIBHBIX YuCes, apudMeTHYECKre OIepaluu, a TakKe
U3BJICYEHUE KOPHS HATYpaIbHOM CTENEHW HAa MHOMXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJIb3yeMbIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU WX MPUMEHEHUs JJI PEIICHUs PAa3IUYHbIX 3a/1a4
dbopmupyeTcsl TpencTaBieHne O €AMHCTBE MaTeMaTUKH KaK HayKu W e€ poJid B
NOCTPOCHUHU MOJIeNIeH peallbHOr0 MHpa, HIMPOKO HUCIOJIB3YIOTCS 0000IIeHHe |
KOHKPETHU3AIIHS.

Jluaus «YpaBHEHUS U HEPABEHCTBA» pPEANU3YETCS Ha MPOTSHKEHUHU BCETO
oOydeHHs] Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHHUsA, IMOCKOJIBbKY B KaKIOM
pasnene IlporpaMMbl TpenyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3ajad. B
pesynbrate OOydarollvecs: OBJIAJECBAIOT Pa3JIMYHBIMM METOJIAMHU  PEIICHUS
palMOHANIBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YypAaBHEHHMM, HEPABEHCTB M CHUCTEM, a TakkKe 3ajady,
colepkamux mapamerpsl. llomydeHHbIE yMEHHS IIMPOKO HCIONB3YIOTCS TpH
UCCJIeIOBaHUU (YHKIUM C TTIOMOUIBI0 MPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX



3a/lay ¥ 3a/lady Ha HaXOXJCHUE HAMOOJBIINX W HAUMEHBIIUX 3HAYCHUN (DYHKIIHH.
JlanHasi conepxkaTelibHas IMHUSL BKIIIOYaeT B ce0sl Takke (OpMUpOBaHHUE YMEHUMN
BBIMIOJHATh  pacu€Ttel 10  (QopmynaMm, MpeoOpa3oBaHusl  PalMOHATBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHI, a TaKK€ BBIPAKECHUM,
collepKallux cTerneHu W Jorapudmel. brarogaps uzydeHuro aiaredpandeckoro
Marepuajga IPOMCXOAUT  JajbHEWIIee  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIIIEHUST O0ydaromuxcs, (GOPMHUPYIOTCS HABBIKU JETYKTHBHBIX
paccykiaeHud, paboTbl €  CHMBOJBHBIMHM  (QopMaMu,  TpeICTaBICHUSA
3aKOHOMEPHOCTE W 3aBUCHMOCTEH B BHJIE€ PABEHCTB M HEpaBEHCTB. AnrebOpa
npennaraetr d(QQeKTUBHbIE WHCTPYMEHTHI [UIsl PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxarenpbHo-MeToANYecKass JUHUA «DyHKIUM U TpaQuUKU» TECHO
NEeperieTaeTcs ¢ JIPYruMU JUHUSMU Y4eOHOTOo Kypca, MOCKOIBKY B KaKOM-TO
CMBICJIE 3aaET MOCIE0BATEIbHOCTh U3YUEHNs MaTepuaia. M3yueHue cTeneHHoH,
MOKa3aTeIbHOM, JIorapu(MUUEeCcKoi U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOUCTB
U rpaduKOB, UCIMOJIb30BaHUE (DYHKIMI [JIs pemieHus 3a1ad U3 APYrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBS3aHO KaK C MAaT€MAaTHYECKUM AHAIHU30M,
TaKk M C pelIeHWeM ypaBHEHUN U HepaBeHCTB. [Ipu »ToM Oosbllloe BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXaTh (HOPMyJaMU 3aBHCHMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIIEIOBaTh MOJyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJep:KaTeIbHOMN JIMHUM HAleJIeH Ha Pa3BUTHE YMEHUMN
U HaBbIKOB, IMO3BOJIIIOIIMX BBIPAKATh 3aBHCUMOCTH MEXKAY BEJIMYMHAMHU B
paznmuuHON (opme: aHAIUTHYECKOH, rpadudeckoit u cioBecHou. Ero msydenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMHUYECKOTO MBIIUJICHUSI, CIOCOOHOCTH K
0000IIIEHNIO U KOHKPETU3ALIUHU, UCTIOJIb30BAHUIO aHATIOTUH.

CopnepxarenbHas nuHUs «Hadama mareMaTH4ecKOro aHajau3a» IO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MareMaTH4YEeCKHUX, TaK M MPUKIAJHBIX 3a]ad,
JOCTYIHBIX OOYYaromIMMCsl, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKUUNA, OMpeAeNaTb HX HauOodbIlINe W HAUMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAU (QUryp U OO0BEMBI TeN, HAXOAUTh CKOPOCTH M
yCKOpeHus TporeccoB. JlaHHas conepxkaTenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUSI MaTEMAaTHYECKHUX MOJENIEd pealbHbIX CUTYalluH,
NO3BOJISIET HAXOJAWTh HAWJIy4YIllee pENIEHWE B MPUKIAIHBIX, B TOM YHUCIE
COIIMAIbHO-3KOHOMUYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBaMHM MaTEMaTUYECKOTO
aHanM3a CrnocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaTbHO-JTOTUYECKOTO W
KPEaTUBHOTO MBIILIEHUS, (HOPMUPOBAHUIO YMEHHUI PpAaclO3HABaTh MPOSBICHUS
3aKOHOB MAaT€MaTHKW B HayKe, TEXHUKE M HCcKyccTBe. OOydaroniuecs y3HalT O



BBIJIAIONINUXCS PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMaTHKH Kak
HayKd, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOAMYECKast JIMHUS «MHOXECTBa U JIOTHKA» BKIIOYACT B
ce0si DJIEMEHTHl TEOPHUHM MHOXKECTB M MaTeMaTHYECKON JIOTHKH. TeopeTHKO-
MHOXECTBEHHBIE MPEJICTABICHUS MPOHU3BIBAIOT BECh KYpPC MKOJBHOM MaTeMaTUKHU
U TpejjararoT Hanbojiee YHUBEPCAIbHBIM S3BIK, OOBEIMHSIOMIUA BCE pa3ieibl
MaTeMaTHKd M €€ TPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHUE
JUCHUIUIMHBI W WX TPWIOKEHUsT B eauHoe Iienoe. [losTromMy BakHO JaTh
BO3MOXKHOCTb OOydYaromieMycss TMOHMMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBpPEMEHHOW MaTEeMaTHKU W HMCIO0JIb30BaTh €ro JIsl BBIPAKCHHS CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTeMaTHKH KaK HayKH CleayeT Ipu3HaTh
CBOMCTBEHHYIO €W CTPOTrOCTb OOOCHOBAaHMM M CIIEJJOBAaHHE OIpPeAeIEHHBIM
npaBujaM  IMOCTPOCHHUS  JIOKA3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00y4Jaromuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYXKJICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIIICHHS.

B yuebHOM Kkypce «Anrebpa HM Havaja MaTEMaTHUYECKOTO aHan3a
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIHPOBAHUS, KOTOPHIC IMPHU3BAHbBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJEIEH peallbHBIX
CUTyallui, HWCCIEIOBaHMUsI AITHUX MOJIeJIeH C TIOMOIIBIO armapara ainreOpbl U
MaTeMaTHYEeCKOTO aHaJlu3a, HWHTEPIPETAIlMU TOJYYEHHBIX pPE3ylIbTaToB. Takue
3a/IaHUs BIUIETCHBI B KAXKIbIM U3 pa3/ieioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCIOJIB3YeTCs ISl pPellieHus] MPUKIAAHBIX 3amad. [Ilpu
pelieHnd  peabHBIX  MPAKTHYECKUX  3a7ad  oOydvarommuecss  pa3BUBAIOT
HAOII0IaTeIbHOCTh, yYMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IMaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHPOBAHUIO HABBHIKOB pEIICHHS TMPHUKIATHBIX 3a/1a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM YUeOHOTo Kypca «Anrebpa u Havasa
MaTEMAaTHYECKOTO aHAIN3a.

Ha wusyuenune ydeOHOro kypca «Anrebpa W Hadaja MaTeMaTHYECKOTO
aHanmu3a» otBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 daca B HEJIENIO).



COJEPXAHME OBYYEHUA
10 KITACC

Yucnaa v BBIYMCICHUA

Pannonansabie yucna. OOBIKHOBEHHBbIE U JIECATUYHBIE IPOOU, MPOIICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [lpumenenue npoOeld M MPOLEHTOB IS
pElIeHHs PUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpacieil 3HaHUN U pealbHON KU3HU.

JleiictBuTenbHble uyKcha. PamyoHanbHble YW MppalMOHANIBHBIE —YHKCTIA.
Apudpmernyeckue  omnepaldd € JEHCTBUTENBHBIMU  4yuciaaMu.  Mopayib
JEHUCTBUTENBHOTO YKCiia U ero cBoicTBa. [IpubnukéHHbie BbIUMCICHUS, MPaBUiia
OKPYTJICHHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIUUCICHUH.

Crenenb ¢ 1enbiM TokazareneM. bunom Heiorona. Vcnonb3oBanue
noaxojsmen GopMbl 3aMCcH AEHCTBUTEIBHBIX YUCEIN JJIs PeICHUS MPAKTUYECKUX
3a/lay ¥ TpeJICTaBIICHUs JaHHBIX.

ApudmeTnyeckuii KOpeHb HATypajJbHOM CTENIEHU U €r0 CBOMCTBA.

CrereHb C palMOHANIBHBIM TIIOKa3aTeleM U €€ CBOICTBa, CTEMEHb C
JEHCTBUTENBHBIM IMOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuyHble U HATypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TaHT€HC, KOTAHT'€HC YHCJIOBOIO apryMeHrta. ApPKCHUHYC,
aApPKKOCUHYC M apKTaHT€HC YUCIIOBOTO apTyMEHTa.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCHUIIbHBIE ypaBHEHUS M ypaBHeHHs-cieAcTBusi. HepaBeHCTBO,
pelIeHre HepaBeHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEJIBIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEpaBeHCTB. MHOrowieHsl OT OJHOW mNepeMeHHOW. JlemeHue MHOrousjeHa Ha
MHOTOWIeH ¢ octatkoM. Teopema be3dy. MHorowieHsl ¢  LEIBIMH
koadurnmenramu. Teopema Buera.

[Ipeo6Gpa3zoBaHus YUCIOBBIX BBIPAKEHUH, COJIEPKAIIUX CTETIEHN U KOPHHU.

UppannonanbHbie ypaBHEHHSI. OcHoBHBIE METO/IbI pelIeHHUs
UppaAlMOHAIBHBIX YPaBHEHUN.

[loka3zatenbHbie ypaBHeHHs. OCHOBHBIE METO/bl PEIICHUS IMOKa3aTeNIbHBIX

YpaBHCHUU.

[IpeoGpazoBanre BHIPAXKEHHM, COAEPKAITUX JIOTAPUPMBI.

Jlorapudmuueckue YpaBHEHHS. OcHOBHbIE METOJbI peuieHus
JorapuMUYECKUX YpaBHEHHI.

OcHOBHbIE TPUTOHOMETPUYECKHE bopMyIbl. [IpeoGpazoBanue

TPUTOHOMETPUUYECKHUX BhIpKEeHUM. Pellienre TpuroHoMeTpruueckiux ypaBHEHUH.



Pemienue cucrem JIMHEHHBIX ypaBHEHMH. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHH#l. Omnpenenurenb MaTpHUIbl 2X2, €ro TEeOMETPUYECKHl CMBICI U
CBOICTBA, BBIYUCIICHUE €T0 3HAYCHMsI, TPUMEHEHUE OIpPEACIIUTENS IS PeleHus
CUCTEMBbl JIMHEWHBIX YypaBHEHUU. PelieHne NpUKIAAHBIX 3a/ad C IOMOIIBIO
CUCTEMBI JIMHEWHBIX ypaBHeHUH. lccienoBaHue TMOCTPOEHHON MoOneNnu ¢
MOMOIIBI0 MATPHIL U OTIPEJIETUTENEH.

[locTpoeHne MareMaTHYECKUX MOJENEH pealbHOM CUTyallMd C MOMOIIbIO
ypaBHeHUIl U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUl M HEPABEHCTB K PEUICHUIO
MaTEMaTUYECKUX 3a/lad M 3aJad W3 Pa3Ju4HbIX o0JlacTeld HayKu M peabHOMN
KU3HU.

DOyHKUUH U TPaPUKH

OyHKIUs, CcrmocoOsl 3adaHus GyHKIHU. B3aumHO oOpaTHBIE (QYHKIIUU.
Komnosunus ¢ynkauit. 'padux dyHkimu. DieMeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB G yHKITUH.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHUd (yHkumu. Hymu QyHkimu.
[IpomesxyTku 3HaKkonocTossHCTBA. YETHbie 1 Heu€THbIe GyHKUMU. [lepuoanueckue
¢byakuuu. IIpomMexyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢byukuuu. Hanbonpiee u HauMeHsblee 3Ha4yeHUs: GYHKIIUUA Ha TPOMEKYTKE.

Jluneitnasi, kBaapaTU4yHass U APOOHO-TMHEHHas (QyHKIUH. DIeMeHTapHOe
UCCJIeIOBaHUE U TTOCTPOEHUE UX IPAPUKOB.

CrerneHHas QyHKIMS ¢ HaTypaJbHBIM U IENbIM ToKazareneM. E€ cBoiicTBa U
rpaduk. CpoiicTBa M rpadUK KOpPHS N-Ool CTeNmeHH Kak (PYHKIUU oOpaTHOMU
CTETNIEHU C HATYpaJIbHBIM MTOKa3aTeIeM.

[lokazatenbHast u jorapudmuyeckas (yHKIUU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIUN IS pelIeHUs] YpaBHEHU.

Tpuronomerpudeckas OKPYXHOCTb, OIpeAeSieHne TPUTOHOMETPUYECKUX
(GyHKIMNA 9YUCIOBOTO apTyMEHTa.

OyHKIIMOHAIIbHBIE 3aBUCUMOCTH B peajbHBIX IMpolleccax U SBICHUSX.
I'paduku peaibHBIX 3aBUCHMOCTEH.

Havasa maTeMaTH4eCcKOT0 aHAJIU3a

[locnenoBaTenbHOCTH, CMOCOOBI 3a/laHus TOCieaoBaTeabHOCTe. Meton
MaTeMaTUYEeCKOM WHIYKIUH. MoHOTOHHBIE " OTrpaHUYEHHbIE
nocieIoBaTeIbHOCTU. MICTOpUS BO3HMKHOBEHHS MAaTEMAaTHYECKOrO aHaju3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernyeckas u reomeTpuueckas nporpeccun. beckoneuno yObiBarorast
reoMmeTpudeckas nporpeccus. CymMmma G0eCKOHEYHO YOBIBAIOIIEH TeOMEeTpUYECKON
nporpeccuu. JINHEWHBIN U S3KCIOHEHIHATBbHBIN pocT. Yncio e. @opMyria CI0KHBIX
nporeHToB. Mcrmonb3oBaHWE MPOTrpeccUu JUIsl  pPEIIeHUs peajbHBIX —3ajay
NPUKIIATHOTO XapaKTepa.



HenpepoiBubie ¢yHKIMM W UX cBoicTBa. Touku pa3pbiBa. ACHMIITOTHI
rpadukoB (QyHknuii. CBolcTBa (PYHKIIMM HENpPEephIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUISI pElIeHUs HepaBeHCTB. [IpuMeHeHue CBONCTB HENpPEpPBIBHBIX
GbyHKUMN [T penieHus 3a1a4.

[lepBast u BTOpas npousBojHble QyHKiHu. OnpeaeneHrue, reOMEeTPUIECKUA U
(bu3HYecKnil CMBICT IPOM3BOIHON. YpaBHEHHUE KacaTeabHOU K TpaduKy (QyHKIIHH.

[IpousBonnbie  aneMmeHTapHbIX  QyHkiud.  [lpousBomHas ~ cyMMBI,
POU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHo:kecTBA U JIOTMKA

MHoOXecTBO, onepauuyd HaJ MHOXXECTBAMHM M HUX CBOWCTBa. Jluarpammel
Oiinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOMXKECTBEHHOIO —amnmapara s
ONMMCAHUs PEaJbHBbIX IPOLECCOB W SBJICHUH, MPU PEIIEHWU 3aJad U3 JPYrux
y4eOHBIX MTPEMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBUE,
J0Ka3aTeNbCTBO, PABHOCUJIBHBIE YPaBHEHUS.

11 KIJIACC

Yucjia 1 BBIYUCTCHUA

Hartypanbhbie u nensle yucna. llpumMeHeHne Npu3HAKOB JEIMMOCTH LIEJIBIX
guces, HauOonpmmi oOmui nenurens (manee — HOJl) m HamMeHsblee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o moayinto, anroputMa EBkiuaa ass peneHus
3a/1a4 B LIEJIBIX YHCIIAX.

KowmmnekcHbie wucna. AnreOpanyeckass U TpUTOHOMETpHUUecKas (QOpMBI
3aMMCH KOMIUIEKCHOTO 4Hciia. ApupMETUYECKHe OmNeparuu C KOMIUIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IUIOCKOCTH.
®opmysia MyaBpa. KopHHu n-oil cTEeHW U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] (PU3NUECKUX U T€OMETPUUECKUX 3a/1a4.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrtema U COBOKYIIHOCTh YpPaBHEHHWW M HEPABEHCTB. PaBHOCHWIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIECTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPUUECKHX  YpPaBHEHH C  TIOMOIIbIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueCKuX HEPAaBEHCTB.

OcHOBHBIE METOABl PpEIIEHUs TOKA3aTeNbHBIX W  JIorapupMUUecKux
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUIECKUX YPaBHEHUIA.

VYpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMMU.



[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPAaBEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3a/lad M 3aJad W3 PA3JIUYHbIX 00JlacTeld HAyKHM U peajbHOM
KU3HU, THTEPHPETALUS [TOTYyYCHHBIX PE3YIIbTATOB.

DOyHKUUH U TPaPUKH

I'paduk kommosunuu GyHkiuid. ['eomerpuueckue oOpas3bl ypaBHEHUH W
HEPaBEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpudeckue QpyHKIMH, UX CBONCTBA U TpadUKu.

['paduueckne meTonbl pelieHus ypaBHEHHM U HepaBeHCTB. ['paduueckue
METOJbI PELIECHHUS 3a]1a4 C TapaMeTpaMHu.

Hcnonb3oBanue rpadukoB (GYHKIUN [UIsI HMCCIENOBAaHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3ZHUKAIOT MPHU PEIIEHUU 3ajady U3 APYTUX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCcKOro aHajamnsa

[IpyumeHeHue MpOU3BOAHON K UCCIIENOBaHHUIO (YHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxaenue  HauOodbIIEro W HAaWMEHbBIIETO  3HAYCHUN
HENPEpPhIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON MJI1 HAXOXKACHUS HAWJIY4IlIEero pELICHUs B
OPUKIAOHBIX 3ajadax, JJIsI ONpPENENICHHs] CKOPOCTM W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION MU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBoOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckuii CMBICJI MHTErpaia. Brruucienue
ornpenenéHHoro uurerpaina no gopmyne Hotorona-Jleiouuna.

[Ipumenenue uWHTErpana s HAXOXKACHHUS IUIOHIAACH IUIOCKUX QUryp u
00BEMOB T€OMETPUUECKUX TEII.

[Ipumepsbr pemenuit nuddepeHIHaTBHBIX ypaBHEHUNW. MaTtemaTtnueckoe
MOJIETMPOBAHME pPEAIbHBIX TPOILECCOB C TMOMoIIb0  AuddepeHnaIbHbIX
YpaBHCHUU.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xaaHCKOTO BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIUH 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  0OIecTBa,  NPEICTaBIECHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA PA3JIUYHBIX CTPYKTYp, SIBJICHUM,
Opoleayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHU C HX
GYHKUMAMH U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(OpPMHPOBAHHOCTh POCCUICKON TPa)kIaHCKOW HMIEHTUYHOCTHU, YBAKEHUS K
NPOIUIOMY M HACTOSIIIEMY POCCUICKONM MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCUUCKUX MaTEMaTUKOB M POCCUIMCKON MaTeMaTUYECKOM HIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHHMHA B JPYTrUX HAyKax, TEXHOJIOTHsX, chepax
HKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MOBEACHHS, CBA3AHHOTO C MPAKTHYECKUM
NPUMEHEHHEM JIOCTI)KCHHM HayKu W JESTENbHOCTHIO YYE€HOro, OCO3HaHHE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUUBOrO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEIICHUH, pacCyKI€HU, BOCTIPUUMYUBOCTD
K MaTeMaTUYECKUM acTeKTaM pa3IMYHbIX BUIOB UCKYCCTBA;

5) pu3uvecKOro BOCIUTAHMSA:

cOpPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMaTU4YeCKHe 3HAHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3I0POBBIO (370pOBOE MHTaHHME, COANAHCHPOBAHHBIA PEXKUM 3aHATHH U
OTIbIXa, peryisipHas ¢pu3nuecKkas akTUBHOCTb), (PU3UYECKOE COBEPIIEHCTBOBAHUE
IPU 3aHATUSX CIIOPTUBHO-03I0POBUTENILHON JIEATEIbHOCTbIO;

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbIM  chepaM  MPOPECCHOHANBHOW  JESTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKON U e€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymel mnpodeccu W pPealr30BbIBATH COOCTBEHHBbIC IKU3HEHHbBIE IJIAHBI,



FOTOBHOCTh U CIIOCOOHOCTH K  MaTeMaTH4YeCcKoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUM BCEH JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKHUX 3aJ1a4 MaTEMaTUYECKON HApPaBIEHHOCTH;

7) 3KOJI0THYECKOT0 BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphl, TIOHUMAaHHE BIUSHUS
COLIMAJIbHO-?KOHOMHYECKUX TPOIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIbLHOMN
Cpelibl, 0OCO3HaHMUE TJI00AIBHOIO XapakTepa dKOJIOTHYECKUX MPOOJIeM, OpUEeHTALIUS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHWUW JUIsl penieHus 3agad B 00JacTu
OKpYXalolel cpepl, TUIAHUPOBAHUE IIOCTYNKOB W OLEHKH WX BO3MOXKHBIX
MOCIIEJICTBUM IS OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUSl HAyKH M OOIIECTBEHHOW  MPaKTUKH, IOHUMAaHUE
MaTEMaTUYECKOM HAyKuM Kak c@epbl YelOBEYeCKOW IesATEeIbHOCTH, JTaroB e
pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS UMBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTEeMaTUKd M MaTeMaTHYEeCKON KyJIbTYpOMl KakK CpeICTBOM IO3HAHHUS MHUpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U MCCIEN0BATEIbCKYIO JAESTEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE NelCTBUS

Ba3oBble JJoruyeckue JelicTBUA:

BBISIBIIITH M XapaKTepHU30BaTh CYIICCTBCHHBIC NMPHU3HAKH MaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUH, OTHOIICHWH MEXIy TMOHATUSIMH, (HOPMYIHPOBATH
OTIpe/IeTICHUS TOHATHH, YCTaHABIUBATh CYIIECTBCHHBIN MPU3HAK KIIACCU(PUKAIINH,
OCHOBaHMSI JIJIs1 0000IIEHNS ¥ CPaBHEHHSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (QOPMYIUPOBATH W  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEpAUTEIbHBIC U OTPUIIATENIbHBIC, EMHIUYHBIC, YACTHBIC H OOIINE, YCIOBHBIC;

BBISIBIIITH MaTeMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MMPOTUBOPEUUS
B (haKTax, JaHHBIX, HAOIOJECHUSX W YTBEP)KICHUSX, MpEIaratb KPUTECPHH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U TTPOTHBOPEUHIA,

JeNiaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIFHO TOKA3aTEIhCTBA MATEMATUICCKUX YTBEPIKICHUH
(IpsiMBbIE€ ¥ OT MMPOTUBHOTO), BBICTPANBATh apryMEHTAINI0, IPUBOIUTEH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BBHIBOJIBI;

BBIOMpATh CIOCOO pemnieHus ydeOHOW 3amayu  (CpaBHHMBATh HECKOJBKO
BApUAHTOB  pEIICHUs, BBIOMpATh Hambonee TMOIXOAAMHMNA C  Y4ETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).



Ba3oBhbie ucciieqoBatTeibCKHe 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEILCKUNA HHCTPYMEHT IO3HAHUA,
dbopMynIupoBaTh  BOMPOCHl,  (HUKCHUPYIOIIUE  MPOTHBOpEuYue,  IpolieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (hOPMUPOBATH TUIIOTE3y, APTyMEHTHPOBATH
CBOIO MO3UIINIO0, MHECHHE,

MPOBOAUTH CAMOCTOATEIHLHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHUE
0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 0ObEKTa, SIBJICHHUS, TIpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXIy 00BEKTaMU, SBICHUSMH, MPOIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBEAEHHOTO  HAOIIOJEHUsS, HCCICIOBAHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHNUI;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHUE TIPOIECCa, a TaKXKE€ BBbIJIBUTATH
MPETIOI0KEHUS O €70 PA3BUTUHU B HOBBIX YCIIOBUSIX.

PaboTa ¢ undpopmanmeii:

BBISIBIIATH Je(UIIUTHI WH(DOpMAILIMK, JTaHHBIX, HEOOXOAUMBIX IIJIi OTBETa Ha
BOIIPOC U JIJIS PEIICHUA 3a]1a4H;

BBIOMPATh MHOOPMAIIMIO U3 UCTOUYHUKOB Pa3IMYHBIX TUITOB, aHAITU3UPOBATH,
CHUCTEMATH3UPOBATh W HMHTEPIPETHPOBATH HHGPOPMAIIUIO PA3TUUYHBIX BUJIOB U
dbopmM mpecTaBICHNUS,;

CTPYKTYpUpPOBaTh WH(OpMAIHIO, MPEACTABIATh €€ B pazIWyHbIX ¢dopmax,
WJUTFOCTPUPOBATH TPpadUUECKH;

OILICHUBATh HaJEKHOCTD uHdopMau T10 CaMOCTOSITEIIbHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIEe YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeJIIMU  OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M THCHMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAYy PCIICHHS 3aJadH,
KOMMEHTHPOBATH MTOJTYUYCHHBIN PE3yJIbTaT;

B XOJIe OOCYXXJIEHMsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKJIaeMOU TEMBbI,
npoOJieMbl, pelraeMo 3a7adyd, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha ITOHUCK
pEIIeHUs, COIMOCTaBIIATh CBOU CYXKIACHHUS C CYXICHUSAMH IPYTHX YYaCTHHKOB
nuanora, oOHapy)XMBaTh pa3jIMdyUe U CXOJICTBO TO3WIIUKM, B KOPPEKTHOH (opme
dhopMyIHpPOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;

IPEACTABIATh PE3YJIbTaThl PEIICHUS 3a/1aud, dKCIIEPUMEHTa, UCCIICIOBaHMUSI,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHMBepcaJbHble YieOHbIe JeiCTBUSA



Camoopranusamnus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHHS 3a]ladd, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOW WHGPOpPMAITUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJLJIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  pediekcnn Kak  OCO3HAHUS
COBEpIIIAEMBIX IEUCTBUI U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YNIbTATOB, BIAICThH
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpollecca W pe3yibTraTra perieHHs
MaTeMaTUICCKOW 3a1auw;

NpeIBUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPU PEIICHUU 3aJavH,
BHOCHUTH KOPPEKTUBHI B JIEATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JTAHHBIX,
HalIEHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3y/IbTaTa LEJH U YCIOBUSIM, OOBSICHAITH TPUIHHBI
JTOCTY)KCHUS WU HEAOCTH)KCHHUS PE3yNIbTATOB JCSITEILHOCTH, HAXOAHUTh OIIMOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M HHIWBUIYATHHOU
paboThl TpU pemieHWH YYeOHBIX 3aJad, MNPUHUMATh I[EJh COBMECTHOM
JeSATeNLHOCTH, TUIAHUPOBATh OpPraHW3aIlMI0 COBMECTHOH pabOThI, pacrlpenesiTh
BUABl paboOT, JOTOBapUBATHCS, OOCYXKIaTh TMpolecc M pe3yabTaT padoTHI,
000011aTh MHEHHUST HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» W WHBIE), BBHINIOJHATH CBOIO YacTh pabOThl U
KOOPDJAMHUPOBATh CBOW JACHCTBHS C JPYTUMH WICHAMH KOMaHIbI, OICHUBATH
Ka4eCcTBO CBOETO BKJIaJa B OOIIMH MPOAYKT IO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAMU B3aMMOJICHCTBHUSL.

INPEJMETHBIE PE3YJIbTATBI

K konmy oOyuyenuss B 10 kjacce oOydYaroniuiicss MOJYy4YUT CIEAYIOIINE
NpeIMETHBIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucaa ¥ BHIYMCICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATHSIMHU: PAIlMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoauveckas JpoOb, TMPOIEHTHI, HWPPALMOHATBLHOE YHCIO, MHOXECTBA
palMOHATBHBIX U IEUCTBUTEIBHBIX YUCEN, MOIYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHSATh JIpOOM M TPOUEHTHI IS pEIIeHHs NPUKIAJAHBIX 3a/1ad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATBHOU )KU3HU;

NPUMEHSTH NMPUOIMKEHHBIE BHIYUCIICHHUS, TTPaBUiIa OKPYTJICHHS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHU;



CBOOOJTHO OMEPUPOBATH TMOHITHEM: CTENEHb C IEJIBIM IIOKa3aTeseM,
MCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3aITUCH IEUCTBUTEIBHBIX YHUCET JUIsl PEIICHHUS
NPaKTUYECKUX 3a]1a4d U MPEACTABICHUS TaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apu(PMETHUECKUI KOpEeHb HaTypajibHOMU
CTEIICHHU;

CBOOOJTHO OTMIEPUPOBATH MOHATHUEM: CTEIIEHb C PAIlMOHAIBHBIM MTOKa3aTeNeM;

CBOOOJHO OMEpPUPOBATHh MOHATUAMH: Jiorapud™ uwMcna, AECITHUYHBIE WU
HaTypaiabHbIEC TOTapU(MBI;

CBOOOJTHO ONEPUPOBATH MOHIATHSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHIATUSAMU: APKCUHYC, apKKOCHHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHSTHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IUYHBIE METOJbI PEeLICHUsS PAlMOHAIBHBIX M JIPOOHO-
palMOHAJBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIOB JUIS PEHICHUs
HEPaBEHCTB;

CBOOOJTHO OINEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW IEepEeMEHHO,
MHOTOWIEH C MeJIbIMH KO3(P(UIUEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSITh
JIeJIEHUE MHOTOYIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
IUTSl pEIIeHUS 3a/1a4;

CBOOOJHO ONEpPUPOBATH TOHITHSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUIA,
MaTpula, ONPENENUTENb MaTpulbl 2 X 2 WU €ro TIeOMETPUYECKUN CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OMNpeNenuTenss 2 X 2 sl BBIYHUCICHHS €ro 3HA4eHus,
OPUMEHATh ONPENEIUTENN JUIsl PEIIEHUS CUCTEMbl JIMHEHHBIX YpaBHEHUU,
MOJEJNNPOBATH PEAJIbHBIE CUTYallUH C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPaBHEHUH,
UCCJIEN0BaTh IOCTPOCHHBIE MOJEIHW C IOMOUIIBIO MAaTpHIl W OINpEeIeTuTENeH,
UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JEHCTBUM C KOPHAMH JUIsi TpeoOpa3oBaHMs
BBIPAKECHUM;

BBITMIOJHATH MPE00pPa30BaHMsI YUCIOBBIX BRIPAXKEHHM, COEPIKAINX CTETICHH C
palMOHAJIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOMCTBa norapupMoB U1t npeoOpa3zoBaHus
norapuMUYECKUX BbIPAKECHU;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: HPPAIMOHAIIBHBIE, MOKa3aTeJbHbIE U
norapuMUYECKUE YpaBHEHHUS, HAXOIUTh UX PEIICHHS C TOMOIIBIO PABHOCUIBHBIX
NEPEXO0B UM OCYIIECTBIISS IPOBEPKY KOPHEH;



NPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMYIIbI I MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBHIPAKECHHUI;

CBOOOJHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OpUMEHSATh  HeoOxoauMble  GOpMYJbl [T PELIEHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJIETUPOBATh pEalbHbIE CHUTyallMM Ha $3bIKE alnreOpbl, COCTABIATH
BBIPQKEHUS, YpPaBHEHMS, HEpPaBEHCTBA IO YCIOBUIO 3a/laud, HCCIIEI0BaTh
MOCTPOCHHBIE MOJIEJIH C UCTIOIB30BAHUEM alllapaTa aireopsol.

DOyHKUNH U TPAPUKH:

CBOOOJIHO OTNEpPUPOBATH MOHIATHAMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKIIUH,
B3aUMHO oOpaTHble (YHKIIUH, KOMMO3UIUS (QyHKUMA, Trpaduk GYHKIUH,
BBITIOJHSATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKkoB PyHKIIHIM;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOMXKECTBO
3HauYeHUN QYHKINH, HYJIH QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OIEpUPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIUH,
nepuoaudeckue QyHKIMHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMBl (YHKIIMM, HAuOOJbIee W HauMEHbIIee 3HaueHue (QYHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: CTENEHHAss (PYHKIMS C HATypaJIbHBIM U
IEJIBIM TOKa3aTeseM, TpauK CTENeHHONW (QYHKIIMU C HATypaJbHBIM M IEJIbIM
nokasaresieM, rpapuk KOpHsS N-0il cTeneHu Kak (YHKIUU OOpAaTHOM CTENEeHU C
HaTypaJIbHBIM ITOKA3aTENEM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJgpaTHUyHas M JAPOOHO-IMHEHHAS
(GYHKUMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEAOBAHKE U MIOCTPOEHUE UX TPadUKOB;

CBOOOJTHO ONEPHUPOBATH MOHATUSMU: TOKa3aTeNbHAsT M JorapupmMuyeckas
GbyHKIMK, UX CBOMCTBa M TpadUKH, UCHOIB30BATh MX TpaduKU IJs perieHus
YpaBHECHUMU;

CBOOOJHO OMEpUPOBATh MOHATUSIMHU: TPUTOHOMETPUYECKAsE OKPYKHOCTD,
OTIpeJieIeHHe TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apTryMEHTa;

UCIIONIb30BaTh Tpa@ukd (GYHKUMA [ UCCIENOBAaHUA TMPOLECCOB |
3aBUCUMOCTEH TP PEIICHUH 3a/lay U3 JPYTUX y4eOHBIX MPEeIMETOB U pealbHON
’KU3HU, BEIPAXKATh (POpMyJIaMU 3aBUCUMOCTH MEXIY BETUUNHAMU;

Hauajia MaTeMaTH4eCcKOro aHajan3a:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: apuPpMETHUYEeCKas U TeOMEeTpUUecKas
nporpeccusi, 6eCKOHEYHO yObIBaloIIas reoOMeTpUYecKasi MPorpeccusi, INHEUHbBIN U
HKCIIOHEHIIUATBHBIN POCT, GOpMysa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh TPOTPECCUM MJIsi pEelIeHUs peanbHBIX 3a/ad MPHUKIATHOTO
XapakTepa;



CBOOO/IHO OTIEpUPOBATH MOHITHIMH: ITOCIIEIOBATEILHOCTD, CITIOCOOBI 3a/TaHUS
TIOCJICIOBATEIBHOCTE, MOHOTOHHBIE M OTPAaHWYCHHBIE ITOCIIEOBATEIHLHOCTH,
MOHUMAaTh OCHOBBI 3apOXKICHUS MaTEeMaTHYECKOTO aHaliW3a Kak aHajm3a
OECKOHEYHO MAaJIbIX;

CBOOOJIHO OIEPHPOBATH TMOHSATUSMHU: HETNPEPHIBHBIE (QYHKIMHA, TOYKU
paspeiBa rpaduka GyHKIIUH, aCUMIOTOTHI Tpadrka HyHKIIUY;

CBOOOJIHO OIEpPHPOBATh MOHATHEM: (YHKIUS, HETPEphIBHAS Ha OTpE3Ke,
PUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKITUH JIJIsI pEIICHHS 3a/1a4;

CBOOO/JIHO OIEPHPOBATh TMOHSATHSAMH: TIEpBas M BTOpas MPOU3BOIHBIC
byHKIMH, KacaTtelbHas K rpaduky GyHKIUH;

BBIUUCIIATh TIPOU3BOIAHBIC CYMMBI, TPOU3BEICHHUS, YaCTHOTO U KOMITO3UITUU
IBYX (YHKIIMH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHIA;

UCTIOJIh30BaTh T'€OMETPHUSCKUNA W (HU3MUECKHHA CMBICT TPOU3BOIHOW ISt
peIeHus 3a1au.

MHo:kecTBA U JIOTMKA:

CBOOOJIHO  OINEPHPOBATh  IMOHATHSAMHU: MHOXKECTBO, OIEpaliil  HaJ
MHOXKECTBAMH;

MCTIOJIh30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJis OTIMCAHUS PeaTbHBIX
IPOIIECCOB U SIBJICHHIA, IPH PEIICHUH 3a1a9 U3 IPYTHX YUYCOHBIX MMPEIMETOB;

CBOOO/IHO OIEPHPOBATH IMOHATHUSAMU: OIpEAelieHHue, TeopeMa, YpaBHCHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, JOKA3aTeILCTBO, PABHOCHIIBHEIC
yYpaBHEHUS U HEPAaBEHCTBA.

K xonHmy oOydenms B 11 KJjacce oOydYarommiics TOJIYYUT CIEIYIOIIHE
NpeIMETHBIE Pe3yIbTAaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Havyajla MaTeMaTHIECKOTO aHAJN3a:

Yucaa ¥ BHIYMCICHUSA:

CBOOOJIHO ONEpUPOBaTh TOHSATHUSAMHU: HATypaJbHOE | IEJI0e YHCIIO,
MHOJKECTBA HATYPAJIbHBIX M IIENBIX YHCEJ, HUCIOJIb30BaTh MPHU3HAKU JIETUMOCTH
nenbix ancen, HOJl 1 HOK HaTypanbHBIX 4HCeN ISl pelieHns 3a1a4, TPUMEHSTh
anroput™ EBkimna;

CBOOOJIHO OIEpHpPOBATh MOHATHEM OCTaTKa II0 MOJIYJI0, 3alUChIBaTh
HATYypaJbHBIC YUCIIA B PA3IMYHBIX TIO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOO/IHO OINEpPUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO W MHOYECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISATh KOMIUIEKCHBIE YHUCIIa B alreOpanveckon u
TPUTOHOMETPHUUYECKOH (hopMe, BBITOIHATH apu(METHIECKHE Olepalii ¢ HUMU H
n300pakaTh HAa KOOPIUHATHOW MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: HppAlMOHAIIBHBIE, MOKa3aTelIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOJIUTh HMX PEIIEHUS C TOMOIUIBIO
PaBHOCWIBHBIX MIEPEXO0JIOB;

OCYHIECTBJISITh OTOOpP KOPHEW TpU PpEIIEHUH TPUTOHOMETPUUECKOTO
yYpaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHSATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OpUMEHSATh  HeoOxoauMmble  GOpMYJbl  JIJII  PEIIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHUH U
HEPABEHCTB, PAaBHOCWIbHBIE CUCTEMBbl U CHCTEMbI-CJIEJICTBHSI, HAXOAUTh PEIICHHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPABHEHUM U HEPABEHCTB;

pemarhb palMoHalbHbIE, UppalvoHaIbHbIE, MOKa3aTeNbHbIE,
gorapuMUYeCKue U TPUTOHOMETPUUYECKHE YpaBHEHHS U  HEPaBEHCTBA,
coJiepKaline MOJIyJU U TTapaMeTphl;

NPUMEHSTH rpadUuyecKre METO/bl JJI PElIeHUs YpPaBHEHUIN U HEPaBEHCTB, a
TaKKe 3a/1a4u ¢ mapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallMM Ha $3bIKE alnreOpbl, COCTABIATH
BBIPQXKEHUS, YpaBHEHUS, HEPABEHCTBA M WX CHUCTEMBbI IO YCJIOBHIO 3aJlayW,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM armaparta anreopsl,
MHTEPIPETUPOBATH MOTYUYECHHBIN pe3yJIbTaT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMMOZUIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUU JABYX ()YHKIIHIA;

CTpOUTh TE€OMETpUYecKHe o0pa3pl ypaBHEHMH W  HEPAaBEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOOJHO  OMEpPUPOBATh MOHATHAMHU: TpadUKU TPUTOHOMETPUUECKUX
GyHKIM;

OPUMEHSATh (QYHKIUU JJI MOJIETUPOBAHMS U UCCIEIOBAHUSA PEATbHBIX
POIIECCOB.

Havayia MmaTeMaTH4ecKOro aHajan3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JIJISl UCCIEOBAHMS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoOJIbIlIee U HaMMEHbIIIee 3HaUeHUs (DYHKIIMHM HEMPEpHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IMPOU3BOAHYIO [IJIs HAXOXKJICHUS HAWIYYIIero perieHus B
OPUKJIAIHBIX, B TOM YHCIE COIMAIbHO-DKOHOMHYECKUX, 3ajavax, JJis
OTIpEJICICHHs] CKOPOCTH W YCKOPEHHs Tpoliecca, 3aJaHHOro (GopMylioNn WM
rpaduKoMm;



CBOOOJHO  OMEpUpOBaTH TMOHATUSAMH: TEepBOOOpa3Has, ONpeneNEHHBIH
MHTETpaji, HAaXOIUTh MEPBOOOPA3HbIE JJIEMEHTAPHBIX (DYHKIHMI U BBIYUCIATH
uHTerpai no popmyne Hetotona-JlelOnua;

HaXOAMUTh TUIOMIAIN IJIOCKUX GUTYP U O0BEMBI TEJ C TOMOIIBIO HHTETpaa;

UMETh MPEICTABICHUE O MaTEMaTHUYECKOM MOJECIMPOBAHUN Ha IpPUMEpE
cocTaBlieHUs MU PepeHInaTbHBIX YPaBHEHUH;

pemaTh NpPUKIaJAHBIE 3aJa4d, B TOM YHUCJIE COLHUAIBHO-d)KOHOMHUYECKOTO U
(bu3HYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoamsie | Iparruieciue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeaI
MHO0%€eCTBO NEUCTBUTEIBHBIX YHCEIL.
| MHorounensl. PanimoHanbHble ypaBHEHUS U 20 |
HepaBeHcTBa. CHCTEMBI IMHEMHBIX
ypaBHEHUI
) Oynkiun 1 rpaduku. CreneHHas QyHKIus ¢ 10 |
L[EJIBIM TIOKa3aTeNneM
3 Apudmernaeckuii KOpeHb N-0i CTENEHH. 10 1
HppanunonanbHble ypaBHEHUS
4 [ToxazatenpHas Qpynkuus. [TokazaTenpHbIe 10 |
YpaBHEHHUS
5 Jlorapudmudeckast GyHKIIHUS. 10 |
Jlorapudmudeckne ypaBHCHHUS
6 TpuronomeTpuyeckue BbIpaXeHHUs U L5 1
YpaBHEHHUS
ITocnenoBarenbHOCTH U IPOTPECCUN 10 1
HenpepsiBusie ¢pynkiuu. [IponsBoanas 12 1
9 [ToBTOpeHue, 0600I1IeHNE, CUCTEMAaTH3aIUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 10 0




11 KVIACC

KosmmmuecTBo yacos JIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontpoamsie | Iparruseciue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypesI
1 HccnenoBanue GyHKINN ¢ TOMOIIBIO 16 |
IIPOU3BOIHOM
2 [TepBooOpa3Has U HHTETpa 10 1
3 I'paduky TPUTOHOMETPUYECKUX ()YHKITHIA. 10 1
Tpuronomerpudeckrue HepaBeHCTBA
4 HppanmoHansHbIe, IOKA3aTENIbHBIC U 16 !
JorapuMUIEeCKre HepaBEHCTBA
KommuiekcHeie uncna 10 1
HarypanbeHble u 1iensle uncna 10 1
CucTeMbl paliioHAbHBIX, HPPAIIMOHATBHBIX
7 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX 10 1
ypaBHEHUU
8 3ajauu ¢ nmapamerpamu 10 1
9 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3aIUs 10 )
3HaHUH
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 0
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