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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOW CTOPOHBI, OH 00ECIEYMBAET MHCTPYMEHTAIbHYIO 0a3y st
W3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroll CTOPOHBI, (hopmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydaroluecs OBJaJeBaloOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKH, KOTopas (OpMYIUpYeT CBOU
TOCTIKCHHSI B MAaTEMaTHIECKOU opMme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY [JIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3MKH, XWUMUU, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUHN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCMOJb30BaTh WX JJIsl JajbHEHIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPXKIEHHUS C TTOMOIIBI0O UHAYKIIUU U PACCYXKIATh JNEAYKTUBHO, UCIOJIb30BATh
00001IIeHHEe W KOHKPETU3alMio, a0CTparupoBaHWE M aHAJIOTUI0, (HOopMHUpPYET
KPEATUBHOE U KPUTUUYECKOE MBIILICHHUE.

B xone usydyenuss yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYE€CKOTO
aHajau3a» OoOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEN pEaIbHBIX CUTyaluu,
UHTEpPIpPETAllUK  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YueOHbIll Kypc 001aaeT 3HAYUTENIBHBIM BOCIUTATENIbHBIM MOTEHIIMAIOM,
KOTOPBIM pealn3yeTcsi Kak uepe3 Y4eOHBbI Mmarepuajn, CHocOoOCTBYIONIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOSITEJTbHOCTH, aKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yuebHOro kypca «Anrebpa M Hauyajga MaTeMaTHYECKOTO
aHaJM3a» BBIJICIICHBI CICIYIONINE COACPKATEIbHO-METOIMUECKue TUHUM: «Yuca
U BbIuucieHus», «OyHKIu 1 rpadukmny, «YpaBHEHHUS U HEpaBEeHCTBay», «Hauana

MaTeMaTUUYCCKOro  aHaumu3ay, «MHOoKecTBa 1 JOrukKa». Bce  OCHOBHBIC
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COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyd4eHHs Ha YpPOBHE CpemHero oOmero oOpa3oBaHWs, €CTECTBEHHO JOTOJHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKUI aHaIM3, TEOPHUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYyYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX YHUCE, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMcia, YMEHHUE JeNaTh HPUKHUIKY, BBINOJIHATH NPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HAa MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJIEH pEeasbHOTO MUpA, HMIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene I[IporpaMMbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOIIUX 3amad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkammx mnapamerpel. [lodydeHHbIEe yMEHHS HIMPOKO HCIOJB3YIOTCS IpHU
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX
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3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIOJIHATh ~ pacy€Tsl 1O  (QopMynaM, MpeoOpa3oBaHUs  PaALMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUSA O0y4arommxcs, GOpMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3ToM 0o0JbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, IIO3BOJSIIOIIMX BBIpAaXKaTh 3aBUCHMOCTH MEXJIYy BEJIWMYMHAMH B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyeckoro aHaiau3a» IO3BOJSET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHUA, BBIYUCIATH MUIomaan Guryp u oObEMBI Tell, HAXOOUTh CKOPOCTU U
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTro
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O
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BBIJIAIONTNXCSI PEe3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYPC IKOJILHON MaTeMaTUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  JJEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJICHHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa © Hadajga MaTEMaTHYECKOTO aHaIH3a
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peanbHBIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMUd MOJNyUYeHHBIX pe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abcTparupoBaThes,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).
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COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC W JICCATUYHBIC APOOH, IPOICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
ApudmMernueckue  omepanuu ¢ JICUCTBUTEIBHBIMH  YHcIaMH.  Moyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noaXo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJISI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. J[lecaTnyHble W HaTypaibHBIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M YpaBHCHMS-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHI, COAEPKANTUX JIOTapU(MBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMeTpUYECKMX YPaBHEHU M.
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Pemienne cuctem JIMHEWHBIX ypaBHEHHMHW. Marpuma CHUCTEMBbI JMHEHWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lccinenoBaHWe NOCTPOEHHOW MOJEIU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IuyHbIX o0JiacTeld HayKu U pealibHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexyTku 3HaKONOCTOSIHCTBA. YUETHBIE M HEeU€THRIE QyHKIMU. [Ilepuonnueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiiee u HauMeHblee 3HaueHus: QyHKIIMU Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKIHNA YUCIOBOTO apTyMEHTA.

QOYHKINOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX MPOLECCaX U SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana mareMaTH4ecKOro aHaIu3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKOn VHTYKIIUH. MOHOTOHHBIE u OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ TeoMeTprUUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.
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HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenyue, reOMETpUUECKUl U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOxecTBO, onepanuy HaJ MHOXECTBAMH M MX CBOMCTBA. JlmarpaMmsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YDABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkiuaa 1 pemeHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii cTeneHrn U3 KOMIUIEKCHOrO uuchia. [IpumeneHue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHHS] CUCTEM M COBOKYMHOCTEW pallOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.

[IOKYMEHT MOATMUCAH 3EKTPOHHOW MOANUCHIO

MYHULIMNAJIbHOE BIO[DKETHOE OBLLIEOEPA3OBATEJ/IbHOE 30.10.23 11:07 (MSK) Ceptudukat 1BE6403832DFE7ABO81E01D389C911A9
YYPEXXAEHUE JIMLIEN APXUTEKTYPbI U AU3AUHA N2 3 I. MEH3bI,
IopbyHuoB Anekceit AHaTonbeBud, AMpekTop




[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, NHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs yYpaBHEHM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOIHOM K MCCIIEOBAaHUIO (YHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJadyax, JUIsl OIpPEIENICHHsT CKOPOCTM M YCKOPEHHMs IIpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hetorona-JleiOuua.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOr0  OO0mIecTBa,  MHPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM I'pakTaHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE ATUX JOCTHKEHUUW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEeIIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HHU, BOCPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOECCUOHAIBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymen npodeccur W peann3oBbIBaTH COOCTBEHHBIC KM3HEHHBIE IUIAHBI,
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TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHONW M COLMAIIbHOU
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTHUS M 3HAYUMOCTH JUJISI PAa3BUTUS LUBUIM3AIUMU, OBJAJECHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJMMOTO aHAIMN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JaHHBIX, HAONIONECHUSAX U YTBEPXKACHUSX, MpeularaTb KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHHWSA, BHIOMpAaTh HauOoJiee TMOAXOMSIMMUA €  y4€TOM
CaMOCTOATEJIbHO BBIICJEHHBIX KDUTEPUEB).
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ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (hOpMHpOBaATh TMIOTE3Yy, apryMEHTUPOBATb
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYLIECTBY 00CYX1aeMOil TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIC YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBHSA
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Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATEILHON  pedJeKkcuu KaK  OCO3HAHHS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a]1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJIUTh OIINOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacrpeaciisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bI, OLICHUBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEAMETHBIE PE3yJIbTaThl IO OTACJIBbHBIM T€MaM pabouyell mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJbTaTa BEIYUCICHUM;
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cBOOOJIHO OMNEpUPOBATh TIOHATHUEM: CTEMEHb C IeJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMMOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTeNIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCHHYC, APKKOCHHYC M apKTaHI€HC YHCIIOBOrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M APOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEIUTENN [UIsl PELIEeHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSAMHU i1 NpeoOpa3zoBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, TOKa3aTelbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;
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IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpABHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3a1aHusl (PYHKIMH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTEHEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE MCCIIEA0BAHNE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJIeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauyana maTeMaTH4eCKOro aHajmu3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM Ul PEIIEHUs peajbHBbIX 3a4ad MPUKIATHOTO
XapakTepa;
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cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATh MOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOMHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

cBOOOHO OMEpPHPOBaATh TMOHATHUSMU: OIpEAeTCHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM padoueil mporpamMmsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
nenbix yucen, HOJl 1 HOK naTypanbHBIX uncen sl pelieHus 3a1ay, MPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:
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CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEOoOXoawmble  (HOPMYJBI  JJIi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUN U HEPABEHCTB;

peuare paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXE 3aJ71a4 C MapamMeTpamu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPapuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHIATHSAMHU: TpPaPUKUd TPUTOHOMETPUUECKUX
dynkmi;

NPUMEHSITh (YHKIUU JJI1 MOJCIUPOBAHUS U WCCIEAOBaHUS pPealbHBIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAUOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMUA HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;
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cBOOOJIHO OMEpUpOBaTh MOHATUSIMHU: [EPBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

MHOXeCTBO JeHCTBUTEIBHBIX YHCEIT.
Muorowiensl. PanimonanbHble ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU

Oynkuuu U rpaduku. CreneHHas GyHKIHS C
[eJIBIM TIOKa3aTesieM

ApudpmeTnueckuii KOpeHb N-0i CTENEeHH.
HppaumnoHnanbHble ypaBHEHUS

[TokazarenpHas pynkums. [lokazarensHbie
ypaBHEHUS

Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHEHHS

TpuronomeTpuyeckue BoIpaXeHUs U
ypaBHEHUs

ITocnenoBaTenbHOCTH U IPOTPECCUH
HenpepsiBable pynkiuu. [IpouszBoanas

[ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT
3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTpoJbHbIe
padoTshI

10

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANMCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

HccnenoBanue QyHKIMI ¢ TOMOIIBIO
MPOU3BOIHOMN

[lepBooOpa3Has u uHTErpai

I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA.
Tpuronomerpruyeckue HepaBeHCTBA

UppanmonansHble, MOKa3aTENbHBIE U
norapuMUUEcKre HEPaBEHCTBA

KommnekcHeie uncna

HatypanbHble u 11ebie uncna

CucTeMBbl paloHATBHBIX, HPPAMUOHATBHBIX
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHUH

3aia4yu ¢ napameTpamu

[ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoabHbie
padoTshI

10

IpakTuyeckue
padoThI

DJIeKTPOHHbBbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANMCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
[op6yHUoB Anekceil AHaTonbesnY, AvpekTop
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecTBO 4acoB
Ne
Tema ypoka KonTposabHubie
n/n Bcero
padoThI
1 MHOKeCTBO, ONepaly HaJl MHOYKECTBaMU 1
1 X CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOTO 1
arnrmapara i peleHus 3a1a4y
Parmonansubie yncia. OObIKHOBEHHBIC U
4 JIeCATUYHbIE JPOOU, POLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Parnmonansubie yncia. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANUECKHUE JPOOH
6 [Tpumenenue apobeli U NPOIEHTOB JIs 1
pEIICHUS IPUKIAIHBIX 337249
7 [Tpumenenue apobeli U MPOICHTOB IS 1
pEIICHUS IPUKIAIHBIX 3a71a49
8 JlelicTBUTeNIbHBIE YKCIIa. PallnoHalbHbBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckne onepauu c 1
JIEMCTBUTEIIbHEIMH YK CIIaMHU
10 Moaynb AEHCTBUTENBHOTO YUCIIA U €T0 1

CBOMCTBA

IIpakTHYeckue
padoTshI

JJIeKTPOHHBbIE
Hara undgpoBbie
u3ydeHusi oOpa3zoBaTe/ibHbIE
pecypcsl

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANMCHIO
MYHULUMUNAJIbHOE BFOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE

30.10.23 11:07 (MSK)

YUYPEXX[EHWE JINLEA APXVUTEKTYPbI M IM3AWHA NQ 3 T. MEH3bI,

[op6yHUoB Anekceil AHaTonbesnY, AvpekTop
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11

12

13

14

15

16

17
18

19

20

21

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA 1
pe3yJibTaTa BBIYUCICHUN

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U 1
HEPABEHCTB

OCHOBHBIE METO/IbI PEIIECHUS LEJbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U 1
HEPABCHCTB

OCHOBHBIE METOJIbI PEIIESHHUS LEJbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U 1
HEPaBEHCTB

MHOro4ieHsl OT OAHON NEPEMEHHOM.

JleneHne MHOTOYJICHA HA MHOTOYJICH C 1
octaTtkoM. Teopema besy

MHorousIeHbI ¢ eabIMA K0P hUITMEHTaMH.

Teopema Buera 1
Pemenne cuctem JIMHENHBIX YpaBHEHUM

Pemrenne cucreM TMHENHBIX YpaBHEHUN 1
Martpuia CUCTEMBI TUHEWHBIX YPABHEHUM.
Ornpenenurens MaTpuLbl 2X2, €ro 1
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;

BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpULbl 2X2, €ro

F€OMETPUYECKUIN CMBICIT U CBOMCTBA; 1
BBIUMCJIEHUE €r0 3HAYCHUS

[Ipumenenne onpenenuTens il pelieHus 1

CUCTEMBI JINHEWHBIX YPABHEHUI

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANMCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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22

23

24

25

26

27

28

29

30

31

32

33

Pemenue npuknaaHbpIX 3314 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHUS U HepaBeHCTBA. CUCTEMBI 1 1
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.

Bzaumno oOparnbie pynkiun. Kommnosumus 1
byHKIMI

I'paduk ¢pyHkumu. DnemMeHTapHbIe 1
npeoOpazoBanus rpapukoB GyHKINUN

OO6nacTh onpeneneHuss 1 MHOKECTBO

3HaueHu# QpyHkuuu. Hynu ¢pyHkum. 1

[TpomexyTKH 3HAaK MMOCTOSTHCTBA

YérHble U HEUETHBIE (DYHKIINU.

[Tepuonuueckue GpyHkuuu. [IpomexyTku 1
MOHOTOHHOCTH (DYHKIIMU

MaxkcuMyMBbl U MUHUMYMBI (DYHKITHH.

Haubosnpiiee u HanMeHblIee 3HAYCHUE 1
(GYHKLINN Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas u JpoOHO-

TuHeHas GyHKuun 1
DNEMEHTApHOE UCCIIEI0OBAaHUE U 1
nocTpoeHue rpauKoB ATUX QYHKIUN
DNEMEHTAPHOE UCCIIEI0OBAaHUE U 1
MOCTPOCHHE TPAPHUKOB ITHX (PYHKUIUH
Crenens ¢ nensiM nokasarenaeMm. buaom 1

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
[op6yHLOB Anekcelt AHaTonbeBUY, MpekTop
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34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CreneHn ¢ LEJIBIM ITOKa3aTeneM. buaom

Herorona .
CrenenHast GyHKIUS C HATYpaIbHBIM U

LEJILIM IToKa3aTeeM. E€ cBolicTBa u 1
rpaduk

Kountponbnas padota: "Crenennas 1 1
¢bynkuus. E€ cBoiicta u rpaduk"

Apudmernueckuii KOpeHb HATYPATBHON 1
CTEIICHU U €ro CBOMCTBA

ApudmeTndeckuii KOpeHb HaTYpaIbHOM 1
CTEIEHU U €ro CBOKCTBA

[IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH, 1
COJIEpXAIINX CTETIEHU U KOPHU

[IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH, 1
COJIEpXKAIINX CTETIEHH U KOPHU

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH, 1
COJIepXkAaIINX CTEIIEHH U KOPHU

Uppanmonanbusie ypaBHeHHs1. OCHOBHBIE

METO/IbI PEIICHHS UPPAIlIOHATBHBIX 1
yYpaBHEHUN

HppaunonaneHbeie ypaBHeHNs. OCHOBHBIE

METO/IbI PEIICHHS UPPAIlIOHATBHBIX 1
ypaBHEHUU

Uppanmonanbusie ypaBHeHHUs1. OCHOBHBIE

METO/Ibl PEIICHUS UppAllMOHATBHBIX 1
ypaBHEHUH

PaBHOCHIIbHBIE TTEPEXO/IBI B PEHICHUHU 1

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
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46

47

48

49

50

51

52

53

54

55

56

S7

UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

UPPALMOHATILHBIX YPABHEHUM L
PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH 1
UpPpaAlMOHATILHBIX YPABHEHHM

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU 1
UPpPaLMOHATIbHBIX YPABHEHUM

CaoiicTBa U rpaduK KOpHS N-Oi CTENEeHH

Kak (QyHKIMH 00paTHOW CTETIEHH C 1
HaTypaJIbHbIM I10Ka3aTejeM

CaoiicTBa U rpaduK KOpHs N-Oi CTENEeHH

KaK (YHKIIMH OOpaTHOW CTETICHH C 1
HATypaJIbHBIM ITOKa3aTeleM

KonTponsHas pabora: "CBoiicTBa 1 rpaduk

KOpHsI N-ol creneHu. MppannonanbHele 1 1
ypaBHeHHUA"

CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U 1
€€ CBOICTBA

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U 1
€€ CBOICTBA

CreneHsp ¢ pallMOHAIBHBIM [T0OKA3aTEIEM U 1
€€ CBOICTBA

[ToxazarenbHast pyHKILINS, €€ CBONWCTBA U 1
rpaduk

Hcnonp3oBanue rpaduka QyHKIUM 115 1
peleHns ypaBHeHUI

Hcnonp3oBanue rpaduka QyHKINM 115 1

peLIeHUs ypaBHEHU I

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO
MYHULUMUNAJIbHOE BFOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE

YUYPEXX[EHWE JINLEA APXVUTEKTYPbI M IM3AWHA NQ 3 T. MEH3bI,
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58

59

60

61

62
63
64
65
66

67

68

69

70

71

72

[Tokazarenbublie ypaBHeHUsS. OCHOBHbIE

METO/IbI PEIICHUs TOKa3aTEeIbHbBIX 1
ypaBHEHUH

[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

METO/Ibl PEIICHUS] TOKA3aTeIbHbIX 1
ypaBHEHUI

ITokazaTennHEIC YpaBHCHHA. OCHOBHBIE

METO/Ibl PEILICHUS TOKa3aTEIbHbIX 1
ypaBHEHUI

KoHntposbHas padora: "[lokazaTenpHas 1 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

Jlorapudm ymncna. CoicTBa jJorapudpma 1
Jlorapudwm yucna. CpoiicTBa norapudpma 1
Jlorapu¢m uyucna. CoiicTBa Jiorapugpma 1
JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1
JlecaTuuHbIe U HaTypaJibHbIE JTOTapUPMbI 1
[Ipeo6pa3oBanue BbIpaxeHU, coaepKaluX 1
aorapudmsl

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
Jorapupmbl

[IpeoOpa3zoBanue BbIpaXeHH, coepKalux 1
Jorapupmbl

Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpaduk

Jlorapugmuueckas pyHKIuUs, € CBOHCTBA U 1
rpadux

Hcnonb3oBanue rpaduka GyHKIIUN 115 1

penieHusl ypaBHEHUI

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANMCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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73

74

75

76

77

78

79

80

81

82

83

84

Hcnons3oBanue rpaduka QyHKIHH 115
pelieHusi ypaBHEHUM

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/IbI PEIICHUs JOrapu(PMUIECKUX
ypaBHEHUI

Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE
METO/bI pellIeHus JJorapu(PMUIECKUX
YpaBHEHUU

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMHUUECKUX ypaBHEHUH
PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN
Konrtponbnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"
CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
OIpeIeIeHue TPUTOHOMETPUUECKUX
(YHKLUI YUCIOBOIO apryMeHTa

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO
MYHULUMUNAJIbHOE BFOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE
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85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

Tpuronomerpuyeckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHIX
(GyHKIMI YUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI

[IpeobpazoBanmre TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUrOHOMETPHUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[IpeobpazoBanre TPUTOHOMETPUUECKUX
BBIPAKECHUI

Pelenue TpUroHOMETPUUECKUX YPABHEHUN
Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM
Pemenne TpuroHOMETpUYECKUX YPAaBHEHUN
Pelenre TpUroHOMETPUYECKUX YPABHEHUN
Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN
Peuienre TpUroHOMETPUYECKUX YPAaBHEHUM
Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN

KonTtponbhas pabora:
"TpUrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"

ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHUs
rnocienoBareiibHocTel. MeTon

N T T

e

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANMCHIO
MYHULUMUNAJIbHOE BFOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE
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103

104
105

106

107

108

109

110

111

112

113

114

115

116

MaTeMaTUYECKON MHAYKLINU

MOHOTOHHBIC B OTpPaHUYCHHBIC
MoCIieI0BaTENbHOCTH. VicTopus aHanm3a
OECKOHEUYHO MAaJIBIX

Apudmerndeckast nporpeccus
I'eomeTrpuueckas nporpeccust

beckoneuHo yObIBaroIias reoMeTpruiecKas
nporpeccust

CymMma 0eckOHEYHO yObIBarolIei
reOMETPUYECKON IPOTPECCUH

JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyna CIOKHBIX IPOLEHTOB

Hcnons3oBanue mporpeccuu sl perieHust
pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

KonTtponbHas pabora:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

HenpepbiBHbIE QYHKIIUN U UX CBOMCTBA
Touka pa3pbiBa. ACUMNITOTHI IpaUKOB
byHKIMMA

CpoiicTBa (h)yHKIIMHA HENPEPHIBHBIX HA
OTpe3Ke

CaoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

Meton MHTEpPBAIOB Ul PEIICHUS
HEPABCHCTB

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANMCHIO
MYHULUMUNAJIbHOE BFOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE
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117

118

119

120

121

122

123

124

125

126
127

128

129

130

131
132

MCTOI[ HUHTCPBAJIOB JIA pCIICHUS

HEPABCHCTB 1
MeTto1 MHTEPBAJIOB JUIsl pELIEHUS 1
HEPABEHCTB

ITpuMeHeHnEe CBOMCTB HEMPEPBIBHBIX 1
(GyHKUUH 1715 pelieHus 3a1a4

[IprMeHeHne CBOWCTB HENPEPBIBHBIX 1
(byHKUUH 1715 peleHus 3a1a4

[lepBast u BTOpast npon3BOIHBIC GYHKIIUU 1
Onpenenenue, reOMETPUYECKUI CMBICI 1
MIPOU3BOIHOM

Onpenenenne, GU3NIECKUN CMBICIT 1
MIPOU3BOAHOMN

YpaBHeHUe KacaTelbHOU K TpapuKy 1
byHKIUN

YpaBHeHUEe KacaTebHOU K TpaduKy 1
byHKIIMHN

[IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA
[Tpon3BoIHBIE 3NIEMEHTAPHBIX (PYHKLUI
[TpousBoHasi CyMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIIUI

[IpousBonHas CyMMbI, IPOU3BEACHMS, 1
YaCTHOT'O ¥ KOMIO3ULIUU (YHKIUI

[IpousBonHas CyMMbI, IPOU3BEACHMUS, 1
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

Kontponbnas padora: "[IponsBognas” 1 1

[ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
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3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

133 - 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Hrorosast kKoHTpoOJIbHAS paboTa
136 HOBTOPGHI/IC, 000011IeHrEe, CUCTeMaTH3AIIHS 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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11 KJIACC

Ne
n/n

Tema ypoka

IIpuMeneHne MPOU3BOTHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

Koaun4yecTBO 4acoB

Bcero

KonTpoabubie IlpakTuueckue

padoThI padoTshI

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ 1

(GyHKINMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U

1

JJIeKTPOHHbIE
Hara uudgposbie
u3ydeHusi oOpa3zoBaTe/ibHbIE
pecypcsbl

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANMCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
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10

11

12

13

14

15

16

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIErO U
HAaWMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON 1
(GbyHKIMN Ha OTpE3Ke

Haxoxnenune HanOompIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM 1
GbyHKINU Ha OTpE3Ke

Haxoxnaenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN 1
(GyHKIIMM Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEITPEPHIBHON 1
(GyHKINU Ha OTpe3Ke

[IpuMeHeHne Mpou3BOJHON [
HAXOXJCHUS HAUJTY4IIEro pelieHus B 1
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS

HAXOXJCHUS HAUJTY4IIEro pelieHus B 1
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS

mpolecca, 3a1aHHOT0 GOPMYIION UITN .
rpaduxom

[Ipumenenre npou3BOIHOM JUIs

ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS 1

npoiiecca, 3alaHHOTo (OPMYIION HITH
rpaduKom

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommosurus ¢hyHKImit

Kommnosumus hyHkmmii

Komnozunust GyHKimit 1
I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha 1
KOOPJAMHATHOW INIOCKOCTH

I'eomeTpuueckue o0pas3sl ypaBHEHUN Ha 1
KOOPJIUHATHON TUIOCKOCTH

KonTponbnas padora: "UccnenoBanue 1 1
(GYHKIUH C TOMOIIBIO TTPOU3BOTHON"
[TepBooOpazHas, OCHOBHOE CBOHCTBO 1
1epBOOOPA3HBIX

[TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH. 1
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX
[TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA. 1
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

NHurerpai. I'eoMeTpu4eCKUN CMBICIT 1
UHTerpana

Brruuciienue onpeaenéHHOro MHTErpana 1
o gopmyne HeroTona-JleiiOnuma

Beruucnenue onpenenéHHoro HHTerpana 1
o gopmysne HoroTona-JleliOnuna

[TpumeHeHMne UHTETrpaa A HaXOXKACHUS 1
IO IeH TIIIOCKUX PUTyp

[IpuMeHeHune UHTErpaia 1 HaXOXKIACHUS 1
00BbEMOB Ir€OMETPUUYECKHX Tel

[Tpumeps pemeruit nuddepeHImarIbHbIX 1

ypaBHEHUU

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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32

33

34

35

36

37

38

39

40

41

42

43

[Tpumeps! pemennii qudQepeHnraIbHbIX

ypaBHEHUI L
MaremaTrnueckoe MOAECIMPOBAHUE

peaNbHBIX MPOLECCOB C TOMOLIBIO 1
mudQepeHInanbHbIX ypaBHEHUH

Kontponbnas padota: "[lepBoobpazHas u 1 1
uHTerpan’

Tpuronomerpuyeckue GyHKINH, UX 1
CBOICTBA U TpaduKu

Tpuronomerpuyeckue QyHKIHH, UX 1
CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINH, UX 1
CBOICTBa U TpaduKu

Tpuronomerpuueckue GyHKIIUHU, UX 1
CBOICTBA U TpaduKu

Tpuronomerpuueckue GyHKIUHU, UX 1
CBOMCTBA U rpaduKu

OT100p KOpHEH TPUTOHOMETPUIECKUX

YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPHUECKON OKpPY>KHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C IOMOILBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKUX

YPaBHEHUH C TOMOILBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKHUX 1

YpPaBHEHUH € TOMOUIBIO

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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44

45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUYECKOM OKPYKHOCTH
Pemenne TpuroHoMeTpu4eCcKux
HEPaBEHCTB

Pemenne TpuroHoMeTpu4ECKUX
HEPABCHCTB

Pemrenne TpuroHOMeTpU4ECKUX
HEPABEHCTB

Pemenne TpuroHoMeTpuuecKux
HEPABEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuieckue HepaBeHcTBA"

OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEUICHUS
MOKa3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS
Jorapu(MHUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEUICHUS
norapuMUYECKUX HEPABEHCTB
OCHOBHBIE METO/IBI pEIICHUS

Jorapu(MHUIECKUX HEPABEHCTB

OCHOBHBIE METO/IbI pELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

1

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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S7

58

59

60

61

62

63

64

65

66

67

68

69

OcHoBHBIC MCTOJbI PCHICHUS

MPPALMOHAJIbHBIX HEPABEHCTB 1
OCHOBHBIE METO/BI PELLIEHUS 1
HppaLMOHAJIbHBIX HEPABEHCTB

OCHOBHBIE METO/IbI pEUICHUS 1
MPPALMOHAJIbHBIX HEPABEHCTB

OcCHOBHBIE METO/BI PELLICHUS 1
HMPPALMOHATIbHBIX HEPABEHCTB

I'paduueckue METOIbI pEeLICHUS 1
UpPpalMOHATIbHBIX YpaBHEHUI

I'padmueckue MeToabl pemeHus 1
HUPPALMOHATIbHBIX YPaBHEHUU

I'paduueckue METOIbI pELICHNUS 1
ITOKA3aTEeNIbHBIX YPABHEHUI

I'padnueckue MeToabl pereHus 1
MIOKa3aTeIbHbIX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus 1
Jorapu(pMUUECKUX ypaBHEHUN

I'padnueckue MeToabl pereHus 1
Jorapu(MHUIECKUX HEPABEHCTB

I'paduueckue MeTOIbI peLIeHUs 1
Jorapu(MHUIECKUX HEPABEHCTB

I'paduueckue MeTOIbI peLICHUs

MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 1
ypaBHEHUH

I'padnyeckue MeToabl pemeHus

MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX 1

YpaBHEHUH

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
[op6yHLOB Anekcelt AHaTonbeBUY, MpekTop

30.10.23 11:07 (MSK)

CepTudmkat 1BE6403832DFE7AB081E01D389C911A9




70

71

72

73

74

75

76

77

78

79

80

81

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX 1
HEPaBEHCTB

I'padmyeckue MeToAbI pelieHUs
MOKAa3aTeIbHBIX U JIOTapU(PMHISCKIX 1
HEPABCHCTB

Kontponbnas padota: "HpparmoHaibHbIe,

MoKa3aTeIbHbIE U JJorapudMudeckue 1 1
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u

TpUTOHOMETpHUYecKas (opMbI 3arucu 1

KOMIUJIEKCHOT'O YHUCIIa

KomrmnekcHbie uncna. Anredpanueckas u

TpUTrOHOMETpHUEcKasi (POPMBI 3arucu 1

KOMIIJIEKCHOTO YHUCIIa

Apudmerrueckue onepaum ¢

KOMILUIEKCHBIMH YHCIIaMU L
Apudmernueckue oneparum ¢ 1
KOMIUIEKCHBIMM YHCIIaMU

N300paskeHre KOMIUIEKCHBIX YMCell Ha 1
KOOPJAMHATHOM IIJIOCKOCTH

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha 1
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu 1
13 KOMIUIEKCHOTO YHCIIa

®opmyna Myaspa. Kopau n-oii crenenu 1
13 KOMIUIEKCHOTO 4HCJIa

IIpuMeHEeHnEe KOMIUIEKCHBIX YUCEI JUIS 1

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
[op6yHLOB Anekcelt AHaTonbeBUY, MpekTop
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82

83
84

85

86

87

88

89

90

91

92

93

94

penieHus (GU3NYECKUX ¥ TEOMETPHUICCKHUX

3aza4
Konrtponsnas padora: "KomriuiekcHbie 1 1
gucna"

Hatypanbnble u 1iesnbie uncia 1

HarypanbHsle u nensie yucia

[IpumeHneHne MpU3HAKOB AETUMOCTH 1

LEJBIX YUCEIl

[IpumeHeHne NpU3HAKOB AETUMOCTU 1

LEJBIX YUCEIl

[IpumeHeHne NpU3HAKOB AETUMOCTU 1

uensix yucen: HOJl u HOK

IIpuMeHeHne MPU3HAKOB AETUMOCTH 1

nenbix yucen: HOJl u HOK

[IpumeHeHne NpU3HAKOB AETUMOCTH 1

LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO

[IpumeHeHne NpU3HAKOB AETUMOCTH 1

LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

HpI/IMeHeHI/Ie IMPU3HAKOB ACINMOCTHU
LEJIBIX YUCLII: AJITOPUTM EBxnmuna qis 1
peIICHUA 3a1a4 B LCJIbIX YHUCJIaX

Konrtponsnas pabdora: "Teopus memnbix

" 1 1
qucen
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.
PaBHOCHIBHBIE CHCTEMEI 1 CHCTEMBI- 1
CIICACTBUA
Cucrema 1 COBOKYITHOCTh YpaBHEHHI. 1

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE
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95

96

97

98

99

100

101

102

CICOCTBUA

OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEW UPPALlMOHATIBHBIX 1
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTeJIbHBIX 1
ypaBHEHUH

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH IMOKA3aTEIbHBIX 1
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX 1
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
COBOKYTIHOCTEH JIorapu(pMU4YeCKUX 1
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO

MaTeMaTU4YeCKHUX 3a/1a4 U 3aJa4 u3

pa3nuyHbIX 001acTeil HAyKH U peabHOM 1
YKU3HU, UHTEPIIPETALUS II0JTY4YCHHBIX

pe3yabTaToB

[IpuMeHeHne cuCTEM K pELIEHUTO

MaTeMaTU4YeCKHUX 3a/1a4 U 3aJa4 u3

pa3nuyHbIX 001acTeil HAyKH U peabHOM 1
YKU3HU, UHTEPIIPETALUs I10Jy4CHHBIX

pe3yabTaToB

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO
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103

104

105

106

107

108

109

110

111

112

113

114

115

[IpumeHeHre HEPABEHCTB K PEIICHUIO

MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13
pa3nuyYHbIX 00JacTel HayKH U pealibHOM 1
KU3HU, HHTEPIPETALUS OTYyYECHHBIX

pE3yNbTaTOB

KonTponbnas padora: "CucreMbl

PpaluOHAJIbHBIX, HPppAallMOHAJIBbHBIX

MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX L L
ypaBHeHUI"

PannoHnanibHble ypaBHEHHUS ¢ TapaMeTpamu 1
PanmonaibHbIe HEpaBEHCTBA C 1
rapamMeTpamu

PanmonanbHble cuCTEMBI C MTapaMeTpaMu 1
HppauunoHnanbHble ypaBHEHMS, 1
HEpaBEHCTBA C apaMeTpamMu

HppanmoHanbHble CUCTEMBI C 1
napameTpamu

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

[TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1
Jlorapudmuueckue ypaBHEHUs, 1
HEPABEHCTBA C TapaMeTpamMu

JlorapupmMuyueckrne CUCTEMBI C 1
napameTpamu

TpuronomeTpuyeckue ypaBHEHHUsI C 1
napameTpamu

TpuroHomeTpruyecKkue HEPAaBEHCTBA C 1

napameTpamu

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NOANWCHIO
MYHULUMUNAJIbHOE BFOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE
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116

117

118

119

120

121

122

123

124

125

126

TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIEN peaIbHBIX
CUTYyalUi C IIOMOLIBbIO YPABHEHUH C
napameTpamu

ITocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIENIEN peaibHbIX
CUTYyallMil C IOMOUIBIO CUCTEM YPABHEHUM
C mapameTpaMu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI
C mapameTpaMu

KonrtponbHas pabdora: "3anaun ¢
napaMerpamu”

[ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHns"
[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3anus 3HaHui: "YpaBHEeHuS. 1
Cucremsl ypaBHeHUI"

[ToBTOpenue, 0600MIIEHNE,

cucreMarusanus 3HaHui: "Hepasencraa" L
[ToBTOpenue, 0600MIEHNE, 1
cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHue, 060061IeHNE, 1

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANMCHIO
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cuctemMaTu3aius 3Hanuii: "HepaBencraa"

[ToBTOpeHME, 0000IIECHNE,

127 cucreMaTtu3anus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemaTtu3anus 3Hanui: "[IponsBogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,

129 cuctemMaTtu3anus 3Hanui: "IIpon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHue, 0600IEeHNE,

130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o6001IEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

134 Hrorosast koHTpoIpHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 0600MIIEHNE, 1
cUCTEMaTH3aInsI 3HAaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

I[TPOT'PAMME
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[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMUCHIO

MYHULUWNAJIbHOE BFOAKETHOE OBLLEOEPA3OBATEJ/IbHOE 30.10.23 11:07 (MSK)
YYPEXXAEHWE NTULUEN APXUTEKTYPbI U AN3ANHA N2 3 I'. MEH3bI,
[op6yHLOB Anekcelt AHaTonbeBUY, MpekTop

CepTudmkat 1BE6403832DFE7AB081E01D389C911A9




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

[IOKYMEHT MOATMUCAH 3EKTPOHHOW MOANUCHIO

MYHULIMNAJIbHOE BIO[DKETHOE OBLLIEOEPA3OBATEJ/IbHOE 30.10.23 11:07 (MSK) Ceptudukat 1BE6403832DFE7ABO81E01D389C911A9
YYPEXXAEHUE JIMLIEN APXUTEKTYPbI U AU3AUHA N2 3 I. MEH3bI,
IopbyHuoB Anekceit AHaTonbeBud, AMpekTop




JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULIUNAJIbHOE BIO[DKETHOE OBLLIEOEPA3OBATEJ/IbHOE 30.10.23 11:07 (MSK)
YYPEXXAEHUE JIMLIEN APXUTEKTYPbI U AU3AUHA N2 3 I. MEH3bI,
FopbyHuoB Anekceit AHaTonbeBud, AMpekTop

CepTudukat 1BE6403832DFE7AB081E01D389C911A9




