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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JpYroil CTOPOHBI, (POpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUIECHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro yuyeOHOro Kypca oOydaromiuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH HayKH, KoTopas (OpMyIupyeT CBOHU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHblll Kypc ainreOpsl U Hayajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHJICHUUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEHIIEro oOpa3oBaHUs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSMHU ainreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JI0Ka3bIBATh
YTBEPXKACHUS ¢ MOMOILBIO MHAYKIMM U pacCy’kKIaTh JEAYKTUBHO, HUCIOJIb30BAThH
0000IlIeHHE W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3yuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalM3a» OO0ydYarolluecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPHUKIAJAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAalUH,
WUHTEPHpPETAllUd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIi Kypc o0ianaeT 3HAYUTENbHBIM BOCHUTATENIbHBIM IOTEHIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOLIMI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduky ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOATEJBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCKOro
aHaJIK3a JICKUT AEATEIbHOCTHBIN NPUHIIUI 00y4YEHUS.

B crpyktype yweOHOro kypca «Anredbpa M Hadajga MaTeMaTHYECKOTrO
aHaJIM3a» BBIIEJIECHBI CIEAYIOIIUE COAECPKATENBHO-METOANYECKUE TuHUM: «YHucna
U BblUMCIEHU», « DyHKUIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE
COZIEPKATENbHO-METOANYECKHE JHHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBINA
y4eOHBI KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJEp>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka m apyrue. [lo Mepe Toro kak oOydarommecs OBIaJeBarOT Bcé Oosee
INIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJETh pPEaTbHOM
CUTYaIlNH, PUMEHATH 3HAHUS, TTOJyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MEeTOMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS» 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHMCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYalolIMMCS MHOXKECTBAa HATypalbHbBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHS HATypaJIbHOM CTETEHM HAa MHOMECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO KPYra HCIONb3yEeMBIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSMH MX TMPUMEHEHHS JUIS PEUICHUS Pa3iNyuHbIX 33734
dbopMupyeTcsi TpeaCTaBICHUE O €IUHCTBE MATeMAaTHKH KaK HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKpEeTU3aIHsI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3yeTCs HA MPOTHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3anad. B
pesynbTaTe OOydYarolIvecss OBJIAJCBAIOT PA3IMYHBIMA METOJIAMHU  PEIICHUS
palMoOHaIbHBIX, HMPPAIMOHAIBHBIX, TOKA3aTCbHBIX, JIOTAPU(PMHUUCCKHX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE yMEHHS IIHPOKO HCIOIB3YIOTCS MpH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPHU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAWUMEHBIINX 3HAYCHUH (DyHKIUH.
Jannast copep:karenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMyiaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
COJIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaromuXxcsa, (GOPMUPYIOTCS HABBIKUA JIETyKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemnaracT d(PQGeKTUBHBIE WHCTPYMEHTBHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaduKW» TECHO
NEeperuieTaeTcs ¢ APYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepurana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN JJIS pelIeHus 3a7a4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYy4YEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha Pa3BUTHUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHOU. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 0O0Yy4YarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOONbIIME W HAaUMEHbIIUE
3HAYEHUS, BBIYUCIATH IUIOMAAU (QUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACIO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U McKyccTBe. OOydaromiyecs: y3HaKT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas JTMHUA «MHOXECTBA M JIOTUKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TpeiaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHUW U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00yJaroIuxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, HCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTeprall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa M Hayaja MaTeMaTHYECKOrO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3amganus ¢GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTerneHu Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKUUNA 1Sl peLICHUs] ypAaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocaenoBaTebHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIHUU. MOHOTOHHBIE " OTrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNurerpait. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[Ipumenenne wHTErpajga A HAXOXKIACHUS IUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX MPOLECCOB C TMOMOIIBI U depeHInanbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
MpOIEAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMCHHUS MPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHs TIOHATHUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

IPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IUYHbIX (popMmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B Xo/€ 00CYyXXJIeHUs 3a/1aBaTh BONPOCHI MO CYILIECTBY OOCYKIA€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
Y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNoOBBIX ¢opMax padoThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
MPEIMETHBIE PE3yJIbTAThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTUYECKOT0 aHATN3a:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICMCTBUTENIBHBIX YUCEN, MOYJIb AEHCTBUTEIHHOTO YHUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYMCIICHUS, TIpaBUiIa OKPYTIICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BbIYMCIICHUI;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Ooi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauaja mareMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEAMETOB;

CcBOOOJHO OIEPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypaJIbHBIX M IEJIBIX YUCEN, UCIOIb30BaTh MPU3HAKHU JICIUMOCTH
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBKina;

CBOOOMHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH TOHITHIMHU: HPPAIMOHAIBHBIE, MMOKa3aTeIbHBIC U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThbI
pecypcsl
MHOX€ECTBO 1EHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
5 Oynkuun u rpaduku. Crenennas GyHKIHS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
WppatnmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
yYpaBHEHUs
5 Jlorapudmuueckast pyHKIHUS. 18 1
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHHUS
[TocnenoBaTeabHOCTH M IPOIPECCUH 10
8 HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero KonTpoabrbie | IIpakTHieckue oOpa3oBaTejibHbIE
padoThI padoThbI pecypeh
1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuUecKue HepaBeHCTBA
KomriekcHbie dncia 10
HatypanbHble u iensle uncia 10 1
CucTeMBbl paroHATBHBIX, HPPAITMOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3aa4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHnus | oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
1 MHO03k€ecTBO, Onepaluy Hajl 1 bubnunoreka [JOK
MHO’KECTBAMU U X CBOMUCTBA https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
2 arpa Diinepa-Benna 1
Jlnarpammel Jiep i https://m.edsoo.ru/7f419d08
IIpuMeHeHne TeopeTHKO-
3 MHOKECTBEHHOTO arrapara s 1 bubmmorexa [TOK
P https://m.edsoo.ru/7f419d08
petieHus 3aaa4y
Panmonaneabie unciaa. OOBIKHOBEHHEIE
4 1A JECATUYHBIE APOOU, IIPOLIEHTHI 1 bubnnorexa [IOK
g FIPODH, POt ’ https://m.eds00.ru/7f419d08
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Panumonaneabie uncia. OOBIKHOBEHHEIE
5 1 JECATUYHBIE APOOU, IIPOLIEHTHI 1 bubmmorexa [IOK
A /PODH, TPOH ’ https://m.edso00.ru/7f419d08
OECKOHEUYHBIE TTEPUOIMUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOIEHTOB IS 1 Brbmiorexa [IOK
PEIIEHUs MPUKITATHBIX 337124 https://m.edsoo.ru/7f419d08
. [IpumeHEHUEe APOOEH M IPOLEHTOB IS 1 bub6morexa IIOK
PEIICHIS TPHKTATHBIX 387124 https://m.edsoo.ru/7f419d08
JleicTBUTENIBHBIC YUCTA. bubmuoreka [JOK
8 PanyonanbHbIE ¥ MppaLMOHAIbHBIE 1 https://m.edso00.ru/7f419d08
qHciIa



https://m.edsoo.ru/7f419d08
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ApudmeTnueckue onepanuu c

bu6mmoreka [IOK

9 :
eHCTBHTEIbHBIMH YHC/IAMH https://m.edso00.ru/7f419d08

10 Monynb JeHCTBUTENBHOTO YUCIIA U €r0 Bubsmorexa IIOK
CBOICTBA https://m.edso00.ru/7f419d08
[TpuOnm>xEHHBIE BBIYMCIICHUS, IIPaBUIIa bubmuorexa [IOK

11 OKpYTJICHUS, IPUKUJIKA U OLIEHKA https://m.eds00.ru/7f419d08
pe3ylibTaTa BEIYUCICHUN
OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U bubnuorexa [JOK

12 JIPOOHO-PANMOHAIBHBIX YPaBHEHUN U https://m.edsoo.ru/7f419d08
HEPABEHCTB
OCHOBHBIE METO/IbI PEIIECHHUS LIEIbIX U bubnuorexa [JOK

13 JIpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U https://m.eds00.ru/7f419d08
HEPABEHCTB
OCHOBHBIE METO/IbI PEIIECHUS LEIbIX U bubnuotexa [JOK

14 JIpOOHO-PALlMOHATIBHBIX YPABHEHUN U https://m.edso00.ru/7f419d08
HEPABEHCTB
MHorouseHs! OT 0HON EPEMEHHOM. bubnnoreka [JOK

15 Jlenenue MHOTOYJIEHA HA MHOTOWICH C https://m.edso0.ru/7f419d08
octaTtkoM. Teopema besy

16 MHOTrOYJIEHBI € IIETBIMU bubnuorexa TIOK
ko>dduumentamu. Teopema Buera https://m.edso00.ru/7f419d08

bu6mmoreka [JOK
17 Pemenune cucreM TMHENHBIX yPaBHEHUH https://m.eds00.ru/7f419d08
Bbubmmoreka [JOK
18 Pewienne cucreM IMHENHBIX YPaBHEHUN

https://m.edsoo.ru/7f419d08
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Marpuiia CUCTEMbI JTUHEUHBIX
ypaBHeHUH. OnpeaeIuTeah MaTPHUIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

19 .
2x2, ero reoMeTpUYECKUN CMBICII U
CBOWCTBA; BBIYUCIIEHHUE €0 3HAYECHUS
Onpenenuresib MaTPUILBI 2X2, €10 bubnuorexa [JOK

20 T€OMETPUUYECKHUI CMBICT U CBOMCTBA; https://m.edso0.ru/7f419d08
BBIYUCIICHHE €r0 3HaUCHUs
[TpumeHeHue onpeaenuTes s bubnnorexa [JOK

21 PEIICHUS CUCTEMBI JIMHEWHBIX https://m.edsoo.ru/7f419d08
YpaBHEHUU
Pemenue npuknaaHbIx 3a1a4 ¢ bubnnorexa [JOK

22 IIOMOIIIBI0 CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/7f419d08
YpaBHEHUU
Pemenue npuknaaHbIxX 3a1a4 ¢ bubnnoreka [JOK

23 MIOMOIIBIO CHCTEMBI JIMHEHHBIX https://m.edso0o.ru/7f419d08
ypaBHEHUU
KonTponbHas pabota: "PannonanbHble bubnnoreka [JOK

24 ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI https://m.edso00.ru/7f419d08
JUHEHHBIX ypaBHEHUH"
@OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH. bubnnorexka [JOK

25 B3aumHo oOpaTHbIE PYHKIIMH. https://m.eds00.ru/7f419d08
Komnosumus ¢pyHkimii

26 I'paduk QyHKIMH. DIEMEHTAPHEIE Brbmiorexa [IOK
npeobpazoBanms rpabukos hyHKIwi https://m.eds00.ru/7f419d08
OO6unacTh onpeaeneHuss 1 MHOXKECTBO bubnmoreka [JOK

27 3HaueHui Gpynkunu. Hynmm pyHkimm. https://m.edso00.ru/7f419d08

[TpoMexyTKH 3HaK MOCTOSIHCTBA
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YeErHble 1 HEYETHBIC (DYHKITUH.

bu6mmoreka [IOK

28 [lepuoanueckue GyHKIUU. https://m.eds00.ru/7f419d08
[TpomMeKyTKH MOHOTOHHOCTH (DYHKITHH
MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH. bubmumoreka [IOK

29 HawnGoubiiee 1 HauMeHbIIIee 3HAYCHHUE https://m.eds00.ru/7f419d08
(GYHKIIMU Ha TPOMEKYTKE
Jluneitnasi, KBajpaTH4Has v JpOOHO- bubmiorexa [IOK

30 nuHeitHas GyHKIMK https://m.edso0.ru/7f419d08

31 DJleMeHTapHOE UCCIIEN0BAHUE U but6mmoreka [IOK
MocTpoeHHe rpabuKoB STHX QyHKIHMiL https://m.edso0.ru/7f419d08

32 DJleMeHTapHOE UCCIEN0BAHUE U but6mmoreka [IOK
MoCTpoeHHe rpaduKoB THX byHKIHMi https://m.eds00.ru/7f419d08
CreneHs ¢ 1eBIM T0Ka3areaeM. buaom but6mmoreka [IOK

33 HeroToHa https://m.eds00.ru/7f419d08
CreneHs ¢ 1eIBIM T0Ka3areaeM. buaom bubmiorexa [IOK

34 HeroToHa https://m.eds00.ru/7f419d08
CrenenHast GyHKIUS C HATypalIbHBIM U bubnnorexka [JOK

35 LeJIbIM IToKa3atesneM. E€ cBoiicTBa 1 https://m.edso00.ru/7f419d08
rpaduk
Koutponsuas padora: "Crenennas bubnuorexa TIOK

36 bymxums. E§ ceoiicta 1 rpaduk” https://m.edso00.ru/7f419d08

37 ApudmeTryeckuii KOpeHb HATYPATBHON bubnuorexa TIOK
CTEIICHIL 1 IO CBOMCTEA https://m.edso00.ru/7f419d08

38 ApudmMeTnieckuii KOpeHb HATYPaTbHOM bubnmoreka [JOK
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CTEIIEHH M €Tr0 CBOMCTBA

https://m.edsoo.ru/7f419d08

[IpeoOpazoBanus YUCIOBBIX

bubmuorexa [JOK

39 BBIPQ)KEHUH, COJIEPKAIIUX CTETICHU U https://m.edsoo.ru/7f419d08
KOPHH
[IpeoOpazoBanus YHCIOBBIX bubmmoreka [JOK

40 BBIPAXKEHUI, COJIEPHKAUX CTECIICHU U https://m.edsoo.ru/7f419d08
KOpHHU
[IpeoOpazoBanus YUCIOBBIX bubnuorexa [JOK

41 BBIPAKECHUM, COAEPIKALIUX CTEIICHU U https://m.edso00.ru/7f419d08
KOpHHU

1 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUN bubmorexa LIOK
UPPAIHOHATBHBIX YPABHEHHiL https://m.edso0.ru/7f419d08
WNppannoHaibHbIE YPAaBHEHUS. bubnmnorexa [JOK

43 OcCHOBHBIE METO/IbI PELLICHUS https://m.eds00.ru/7f419d08
UPpalMOHATIbHBIX YPaBHEHUM
WNppannoHaibHbIE YPaBHEHUS. bubnnoreka [JOK

44 OcHOBHBIE METO/IbI PELLICHUS https://m.edso0.ru/7f419d08
UppaLMOHATIbHBIX YPaBHEHUM
HNppannoHaibHbIE YpaBHEHUS. bubnmoreka [JOK

45 OcHOBHBIE METO/BI PELLIEHUS https://m.edso00.ru/7f419d08
UppalMOHATILHBIX YPaBHEHHM

46 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUN Brbmmorexa LIOK
MPPAIHOHATBHBIX YPABHEHHiL https://m.edso00.ru/7f419d08

47 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUN Brbmmorexa LIOK

UPPALMOHAIIBHBIX YPaBHEHUN

https://m.edsoo.ru/7f419d08
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PaBHOCHIBEHEIC MNEPEX0abl B pCIICHUHA

bu6mmoreka [IOK

48 :
MPPAIMOHATEHBIX YPABHEHHIT https://m.edso00.ru/7f419d08
CaoticTBa U rpaduK KOpHS N-0i bubnmoreka [JOK
49 CTEerNeH! KaK (YHKIIMH 0OpaTHON https://m.edso0.ru/7f419d08
CTETICHU C HATYPAJIbHBIM ITOKA3aTeIIEM
CaoticTBa U rpauK KOpHS N-Oi bubnuorexa [JOK
50 CTETIeHU KaK (PyHKIUU 0OpaTHOMH https://m.edsoo.ru/7f419d08
CTETICHU C HATYPAJIbHBIM ITOKA3aTEIIEM
Kontponbhas pabora: "CsolicTBa u bubnnorexa [HOK
o1 rpaduK KOpHS N-OW CTETICHH. https://m.edso00.ru/7f419d08
WppauroHnanbHble ypaBHEHHS"
59 CrereHb ¢ palOHATBLHBIM bubmiorexa [IOK
TOKa3aTeNleM 1 e CBOcTBA https://m.edso0.ru/7f419d08
53 CrereHs ¢ palMOHATBHBIM bubmiorexa [IOK
TOKa3aTeNleM 1 e8 CBOcTBa https://m.edso0.ru/7f419d08
54 CrerneHp ¢ panuoHaIbHBIM bubmiorexa [IOK
TOKa3aTeNleM 1 e CBOcTBA https://m.edso00.ru/7f419d08
55 [MokaszarenbHas GpyHKIUS, €& CBOWCTBA bubmuorexa TIOK
U rpaduk https://m.edso00.ru/7f419d08
56 Hcnonp3oBanue rpaduka GyHKIAH JUIs bubnuorexa TIOK
pelleH s ypaBHEHHit https://m.eds00.ru/7f419d08
57 Hcnonp3oBanue rpapuka GyHKIUH TS bubnuorexa TIOK
pEIIeHNs ypaBHEHHit https://m.edso00.ru/7f419d08
58 [TokazaTenbHbie ypaBHeHUs1. OCHOBHBIE bubnmoreka [JOK
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METO/Ibl PEIICHUs TOKa3aTEIbHbBIX
ypaBHEHU M

https://m.edsoo.ru/7f419d08

[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIE

bubmuorexa [JOK

59 METO/bI PEIICHUS [IOKA3aTEIbHbBIX https://m.edso00.ru/7f419d08
ypaBHEHU M
[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIE bubnmoreka [JOK

60 METO/BI pEIICHUS TOKa3aTEIbHBIX https://m.edsoo.ru/7f419d08
YpaBHEHU I

61 Koutponbuas padora: "IlokazaTenbHas bubmiorexa [IOK
bymxims. TTokasatenbHbe ypaBHeHus" https://m.edso00.ru/7f419d08
Jlorapudm uncia. CoiicTa but6mmoreka [IOK

62 norapudbma https://m.edso00.ru/7f419d08
Jlorapudm uncia. CoiicTa bu6morexa [OK

63 norapuma https://m.eds00.ru/7f419d08
Jlorapudm uncia. CoiicTa bu6morexa [HOK

64 norapuma https://m.edso0.ru/7f419d08
JlecATHYHBIC U HATYPAIbHbIE bubnuorexa TIOK

65 orapudMbI https://m.edso00.ru/7f419d08
JleCATHYHBIC U HATYPAIbHbIE bubnuorexa TIOK

66 orapudMbI https://m.edso00.ru/7f419d08
[IpeoGpa3oBaHe BhIPAKEHUIA, bubnuorexa TIOK

67 COMIEpIKAIIX TOrapH(MBbI https://m.edso00.ru/7f419d08

68 [TpeoOpa3oBaHue BBIPAKECHUIA, bubmuoreka [IOK

coJiepKalXx Jorapu(mol
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https://m.edsoo.ru/7f419d08

[IpeoOpazoBanue BbIpaKEHUH,

bubmuorexa [JOK

69 :
COJIEPIKATIIX JOTApHBMBT https://m.edso00.ru/7f419d08
20 Jlorapudmuueckast GyHKIHsL, €& bubuorexa TIOK
CBO¥iCTBA 1 TpaduK https://m.eds00.ru/7f419d08
7 Jlorapudmuueckas GyHKIws, €€ bubmiorexa [IOK
CBOJiCTBA 1 TpaduK https://m.edso00.ru/7f419d08
29 Hcnonp3oBanue rpaduka GyHKIUH JUIs bu6miorexa [IOK
pelleH s ypaBHEHH it https://m.edso0.ru/7f419d08
73 Hcnonb3oBanue rpaduka GyHKIUH JUIs bubmiorexa [IOK
DelLIeHNsT ypaBHeHH i https://m.eds00.ru/7f419d08
Jlorapudmuueckue ypaBHEHHUS. bubnuoteka [JOK
74 OcHOBHBIE METO/IbI PELLIEHUS https://m.edso00.ru/7f419d08
Jorapu(pMHUUECKUX YpaBHEHHUH
Jlorapugmuueckue ypaBHEHUS. bubnuoreka [IOK
75 OcHOBHBIE METO/IbI PELIEHUS https://m.eds00.ru/7f419d08
Jorapu(pMUUECKUX YpaBHEHHM
Jlorapugmuueckue ypaBHEHUS. bubnuorexa [IOK
76 OcHOBHBIE METO/BI PELLIEHUS https://m.edso00.ru/7f419d08
Jorapu(pMUUECKUX YpaBHEHHM
77 PaBHOCHJIbHBIE TIEPEXOJIbI B PEIICHUH bubnuorexa TIOK
TOrapU(MHUUECKHX ypaBHEHHIt https://m.eds00.ru/7f419d08
78 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU bubmuoreka [IOK

JOrapu(pMHUECKUX YpaBHEHUI
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https://m.edsoo.ru/7f419d08

Konrpomnsnas padora:

bubmuorexa [JOK

79 "Jlorapudmuueckast pyHKIuUS. https://m.edso00.ru/7f419d08
Jlorapudmudeckue ypaBHeHUS"
CuHyc, KOCHHYC, TAHT€HC M KOTAHI'€HC bubuorexa TIOK

80 YHCIIOBOTO apryMeHTa https://m.edso00.ru/7f419d08
Cunyc, KOCHHYC, TAHT€HC M KOTAHI'€HC bubmiorexa [IOK

81 YHCIIOBOTO apryMeHTa https://m.edso00.ru/7f419d08
ApKCHHYC, apDKKOCHHYC U apKTaHT€HC bubmiorexa LIOK

82 YHCIIOBOTO apryMeHTa https://m.edso00.ru/7f419d08
ApKCHHYC, apDKKOCHHYC U apKTaHT€HC bubmiorexa [IOK

83 YHCIOBOTO apryMeHTa https://m.edso0.ru/7f419d08
Tpuronomerpuueckast OKpyKHOCTb, bubnnoreka [JOK

84 oTIpeieIeHue TPUTOHOMETPHUYECKIX https://m.edsoo.ru/7f419d08
(GYyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb, bubnuoreka [IOK

85 oTpeieIeHue TPUTOHOMETPHUYECKIX https://m.edsoo.ru/7f419d08
(GYHKIMI YMCIOBOTO apryMeHTa
OCHOBHBIE TPHTOHOMETPUUECKUE bubnuorexa TIOK

86 bopMyHI https://m.eds00.ru/7f419d08
OCHOBHBIE TPHTOHOMETPUUECKUE Bubnmorexa IIOK

87 bopmybI https://m.eds00.ru/7f419d08

88 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmoreka [JOK

bopmybl
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OCHOBHBIE TPUTOHOMETPUYECKUE

bubmuorexa [JOK

89 :
bopmyibl https://m.edso0.ru/7f419d08

% [Ipeo6pa3oBaHne TPHTOHOMETPHIECKHNX bubamnorexa LIOK
BBIPAKEHUI https://m.edso00.ru/7f419d08

o1 [Ipeo6pa3oBaHne TPHTOHOMETPHIECKHNX bubimoreka IIOK
BBIPAKEHUI https://m.edso00.ru/7f419d08

9 [Ipeo6pa3oBaHne TPHTOHOMETPHIECKHNX bubimoreka IIOK
BBIPAKEHUI https://m.edso00.ru/7f419d08

03 [Ipeo6pa3oBaHne TPHTOHOMETPHIECKIX bubimoreka IIOK
BBIP@KEHU I https://m.edso0.ru/7f419d08
PeliieHue TPUrOHOMETPHYECKUX bubmorexa [IOK

94 ypaBHeHHii https://m.edsoo.ru/7f419d08
Pelienne TpUTOHOMETPUIECKUX bubanoreka IIOK

95 ypaHeHit https://m.eds00.ru/7f419d08
PelieHne TpHrOHOMETPHYECKHIX bubanoreka IIOK

96 ypaHeHit https://m.edso00.ru/7f419d08
Perenue TpUroHoMeTpHUYECKUX bubanoreka IIOK

97 ypaBHeHHii https://m.edsoo.ru/7f419d08
Perenue TpUroHOMETPHYECKUX bubanoreka IIOK

98 https://m.eds00.ru/7f419d08

YpaBHEHUNU
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Pemenuie TpUroHOMeTpHUUECKUX

bu6mmoreka [IOK

99 :
ypaBHeHHit https://m.edso00.ru/7f419d08

100 Penienne TpUroHOMETPUYECKUX bubuorexa TIOK
ypaBHeHHit https://m.edso00.ru/7f419d08
KonrponsHas padora: bubmuorexa [IOK

101 "TpuUroHOMETPUYECKUE BBIPAKECHUS U https://m.edso00.ru/7f419d08
TPUTOHOMETPHUYECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI bubnuorexa [JOK

102 3aaHus IOCIIEA0BaTEIbHOCTEH. MeTox https://m.edsoo.ru/7f419d08
MaTeMaTUYECKON UHIyKIIUU
MOHOTOHHBIE U OTPaHUYECHHBIE bubnnorexa [HOK

103 nocye0BaTeNbHOCTU. McTopust https://m.edsoo.ru/7f419d08
aHajn3a 0ECKOHEYHO MaJIbIX

bu6mmoreka [IOK
104 ApHmeTHIecKas pOrpeccHs https://m.edso00.ru/7f419d08
bu6mmoreka [IOK

105 I'eomeTputeckas nporpeccust https://m.edso0.ru/7f419d08

106 Beckoneuno yObIBaroImast bubmorexa [HOK
reoMeTpuYecKas porpeccus https://m.edso00.ru/7f419d08

107 CyMmMa 0eCKOHEYHO yOBIBaIOMIEH bubnuorexa TIOK
TEOMETPUYECKON POTPECCHH https://m.edso00.ru/7f419d08
JIMHENHBIN U SKCIIOHEHIUAIbHBIA POCT. bubnuorexa [IOK

108 Yucno e. Dopmyiia CIOKHBIX https://m.edsoo.ru/7f419d08

MIPOIICHTOB
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JIMHEHBIN U SKCIOHEHIIMATIBHBIA POCT.

bu6mmoreka [IOK

109 Yucno e. Dopmyna CI0KHBIX https://m.eds00.ru/7f419d08
HPOLIEHTOB
Hcnonb30BaHnue nporpeccuu s bubnmoreka [JOK

110 pelleHus peaJbHbIX 3a7a4 https://m.eds00.ru/7f419d08
NPUKIIAHOTO XapaKTepa

11 KonrponbHas pabora: bubmorexa LIOK
"Toc/Ie10BATEBHOCTH H IPOrpeccHu” https://m.edso00.ru/7f419d08

bu6mmoreka [IOK

112 HenpepeIBHEIC (YHKIHH I HX CBOWCTBA https://m.eds00.ru/7f419d08
Touka pa3pbiBa. ACUMITOTHI TPadUKOB bubmorexa LHOK

113 byHKHit https://m.edso0.ru/7f419d08
CaolicTBa (QyHKIMI HENPEPHIBHBIX HA brbsmorexa LIOK

114 oTpeske https://m.edso00.ru/7f419d08
CaoiicTBa (yHKIHMIT HENPEPHIBHBIX HA brbsmorexa LIOK

115 oTpeske https://m.edso0.ru/7f419d08
MeTo/1 MHTEPBAIIOB IS PELIECHUS brbsmorexa LIOK

116 HepaBeHCTB https://m.eds00.ru/7f419d08
MeTo/1 MHTEPBAIIOB ISl PENICHUS Brbmmorexa LIOK

117 HepaBeHCTB https://m.eds00.ru/7f419d08

118 MeTo1 HHTEPBAJIOB IS PEIEHHUS Brbmmorexa LIOK
HEpaBEHCTB https://m.eds00.ru/7f419d08

119 [IpumMeHeHre CBOMCTB HENPEPHIBHBIX bubnmoreka [JOK
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GyHKIMA 715 peleHus 3a1a49

https://m.edsoo.ru/7f419d08

IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

bubmuorexa [JOK

120 :
(GYHKIMIA 1715 peleHns 3a1a4 https://m.edso0.ru/7f419d08
[TepBas 1 BTOpas MpOU3BOIHBIC bu6moreka LIOK
121 F—— https://m.edso0o.ru/7f419d08
199 Onpenenenue, reOMETPUYECKUHA CMBICIT bubmmorexa [IOK
IPOM3BOIHOM https://m.edso0.ru/7f419d08
123 Onpenenenne, GU3NIECKUHA CMBICI bubmoreka LIOK
IPOM3BOIHOM https://m.edso0.ru/7f419d08
VpaBHeHHE KacaTeabHOM K rpaduky bubnnorexa [IOK
124 F—— https://m.edso00.ru/7f419d08
VpaBHeHHE KacaTeabHOM K rpaduky bubnnorexa [IOK
125 y K https://m.eds00.ru/7f419d08
bu6nmoreka [JOK
126 [Tpon3BoOIHBIC AIIEMEHTAPHBIX (PYHKIINN https://m.edso00.ru/7f419d08
bu6mmoreka [JOK
127 [Tpon3BoHBIEC dTIEMEHTAPHBIX (DYHKITHI https://m.edso0.ru/7f419d08
128 IIpousBogHass CyMMBbI, IPOU3BEICHHS, bu6moreka LIOK
YaCTHOIO M KOMIIO3UIUH (QYHKIMI https://m.edso0.ru/7f419d08
[Tpou3BoaHAS CyMMBI, IPOU3BEICHHS, bu6moreka LIOK
129 https://m.edsoo.ru/7f419d08

YaCTHOT'O M KOMIIO3UIMHU (YHKIUH
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HpOI/I3BOI[HaH CYMMEI, ITPOU3BCACHUA,

bu6mmoreka [IOK

130 1 :
YACTHOTO U KOMIIO3HIIH (hyHKIIHik https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
131 Kontponbnas padora: "[IponsBognas” 1 1 https://m.eds00.ru/7f419d08
132 T[ToBTOpeHue, 06061IIeHNE, 1 Bubmmorexa LIOK
cucTeMaTH3aImst 3Hanwi: "DyHKIHH" https://m.edsoo.ru/7f419d08
133 T[ToBTOpeHue, 06061IIeHNE, i bubmorexa LIOK
cucTemMaTu3anus 3Hanuii: "YpaBHenus" https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
134 WTorosast KOHTpOJIbHAs paboTa 1 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
135 WTorosast KOHTpoOJIbHAs paboTa 1 1 https://m.edso0.ru/7f419d08
136 T[ToBTOpeHue, 06061IIeHNE, 1 bubsmorexa LIOK
CHCTeMATH3aLHs SHAHIL https://m.edsoo.ru/7f419d08
137 [ToBTOpEeHME 1
138 1
OBIIEE KOJIMYECTBO YACOB I10
. 138 10

I[TPOT'PAMME



https://m.edsoo.ru/7f419d08
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTnyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
MCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb Y 3KCTPEMYMbI

IIpuMeneHne MPOU3BOTHON K
WCCJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAUYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HAaUMEHBIIETO 3HAUCHUs HENPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

Haxoxneaue HanOoJIbILIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

10

Haxoxnenne HanOoJIbIIEro u
HAaWMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(byHKINU Ha OTpE3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(byHKINK Ha OTpE3Ke

12

Haxoxnenne HanOoOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

13

[Ipumenenne nponu3BOIHOM IS
HAXOXJIEHUS HAUJTYUIlIEero PEeIICHUS B
MPUKIAAHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HAXO0XIEHUS HAaUJTy4Ilero pelIeHus B
MPUKIAAHBIX 3a7a49ax

15

[Ipumenenne npou3BOIHOM ISt
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITU
rpaduxom

16

[Ipumenenne npou3BOIHOM ISt
onpeJielIeHUsl CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (OpMYJIION HITH
rpadgukom




17

Kommnosumus hyHkmmit

18 Kommosurus ¢hyHKImit

19 Kommnosumus pyHkmmii

20 I'eomeTpuueckue o0pas3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

21 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbie 3NeMEHTapHBIX QYHKIUH.
[TpaBuia HaX0XJEHUS EPBOOOPA3HBIX

o5 [TepBooOpazubie AeMEHTAPHBIX (YHKIIHA.
[IpaBuia HaX0XXIEHHUS EPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
UHTerpana

97 Brruucnenue onpeaenéHHOro HHTerpaia
o gopmyne Horotona-JleliOnuna

98 Brruucnenue onpeaenéHHOro MHTErpana
o ¢opmyne HproTona-JleliOuua

29 [TpumMeHeHHe UHTETrpaa A HAXOXKACHUS
TUIOIIAIeH TIOCKUX QUTyp

30 [TpumeHeHne MHTETpaa sl HaXOXKACHUS
00BEMOB r€OMETPUUECKHX Tell

31 [Tpumepsr pemeruit auddepeHImaIbHbIX

YpaBHEHUU




[Tpumeps! pemenuit auddepeHInaIbHbIX

32 .
ypaBHEHHH
MaremaTruueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MTOMOIIIBIO
mudepeHIHaTbHBIX YPAaBHCHUM

34 Konrponsnas padora: "[lepBooOpaznas u
uHTerpan”

35 Tpuronomerpudeckue QyHKIHH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuveckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuveckue GyHKINHU, UX
CBOICTBA U TpaduKu

38 Tpuronomerpudeckue QyHKIHH, UX
CBOICTBa U TpauKu

39 TpuronomeTpudeckue QyHKIHH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHUH € TOMOIIbIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHUH C TOMOLIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX




YPaBHEHUIA ¢ TOMOIIbIO
TPUTOHOMETPHYECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTprudeCcKuX
HEPaBEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Konrponsnas padora: "I'paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/BI PEUICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PETICHUS
norapuMHUYECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> Jorapu(MUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/BI PELLIEHUS
HpPpALMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/BI PELLIEHUS
HpPpALMOHATIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/BI PEUICHUS
HPpAIMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/BI PEUICHUS
HppalMOHANILHBIX HEPABEHCTB
61 I'paduueckue METObI pELICHNUS
UppalMOHANIBHBIX YpaBHEHUI
62 I'padnueckue MeToabl pereHus
HPpAIMOHATIBHBIX YPaBHEHUM
63 I'padnueckue MeToabl pereHus
ITOKA3aTENIbHBIX YPaBHEHUI
64 I'padmyeckue MeToAbl perieHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyeckue MeToabI perieHus
norapuMUYECKUX ypaBHEHUIN
66 I'padnueckue MeToabl pemeHus
Jorapu(MUIECKUX HEPABEHCTB
67 I'padryueckue MeToabl pemeHus
Jorapu(MUIECKUX HEPABEHCTB
I'padmyeckue MeToabI perieHus
68 MOKa3aTEeIbHBIX U JIOTApU(PMUUECKUX

YpaBHEHU




69

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOorapu(pMUIecKux
YpaBHEHUI

70

I'padmueckue MeToabI pemieHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

71

I'paduueckue METObI pELICHNUS
[I0Ka3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

72

KonTponbhas padora: "UppannonanbHele,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHcTBa"

73

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECKast (pOpMBbI 3arucu
KOMITJIEKCHOTO YHCIIa

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECKast (pOpMBbI 3arucu
KOMITJIEKCHOTO YHCIIa

75

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckre onepaum ¢
KOMILIEKCHBIMU YU CIIaMU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[I/IHaTHOﬁ IIIIOCKOCTH

78

N3o0pakeHne KOMITJIEKCHBIX YHCeT Ha
KOOPJMHATHOM TIOCKOCTH

79

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa




®opmyiia Myaspa. Kopuu N-oii ctenenu

80 13 KOMIUIEKCHOI'O YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YHCEN JUIs

81 pemeHust GU3NYECKUX U reOMETPUIECKUX
3a1a4

82 Konrtponsnas padora: "KomriuiekcHsie
qucia"

83 HarypanbHble 1 1ienbie yncia

84 HatypanbHble u 1enbie uncna

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
HEJIBIX YUCell

86 [TpumeHeHne TPU3HAKOB IETUMOCTH
EJTBIX YUCell

87 [IpumMeHeHne TPU3HAKOB 1€TUMOCTH
neneix aucen: HOJ[ m HOK

88 [IpuMeHeHne TPU3HAKOB J1€TUMOCTH
mensix uncen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEeI: OCTAaTKH 110 MOJTYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
IEJTBIX YMCEI: OCTATKH 110 MOJIYITIO
[TpumeHeHne TPU3HAKOB IETMMOCTH

91 IEJTBIX YMCEIT: ATOpuT™M EBKIHa muist
peIIeHw s 3a/1a9 B TeJTbIX YUCIIax

92 KonrtponsHas pabora: "Teopus memnbix
gucen"

93 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.




PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
CIICACTBHUA

Cucrema 1 COBOKYTHOCTh YPaBHEHUH.
94 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUIN

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
96 COBOKYITHOCTEH MpPPaLMOHATBHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
97 COBOKYITHOCTEMN MOKA3aTEIbHbBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
98 COBOKYITHOCTEM ITOKA3aTEIbHbBIX
YpaBHEHUI

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMU4IecKux
ypaBHEHUH

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUH

[IpuMeHeHHe cHCTeM K peleHUI0
MaTeMaTHYeCKUX 3a/1a4 U 337134 U3

101 pa3nuYHbIX 001acTe HAYKH U peabHOM
KHU3HHU, UHTEPIPETALUS TOTYIEHHBIX
pe3yabTaToB

102 IIpuMmeHeHNnEe CUCTEM K PELIEHUIO




MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IMYHbIX 00JacTel HAyKH U peaslbHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yJIbTaToOB

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

103 pa3IMyYHbIX 00JacTel HAyKH U pealbHON
KU3HU, HHTEPIPETALUs TTOTy4YEeHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "Cucrembl

104 paIoHaIbHBIX, UPPALUMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIECcCKux
ypaBHEHHH"

105 PanmonasibHbIe ypaBHEHHS ¢ TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C
napamMeTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppannoHanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbBIE CUCTEMBI C TApAMETPaAMHU

112 Jlorapugmuueckue ypaBHEHUs,
HEpaBEHCTBA C MapamMeTpaMu

113 Jlorapugmuueckie CUCTEMBI €




napameTpamu

114 TpUroHomMeTpuIeCcKre YpaBHEHHUS C
rapameTpamu

115 Tpuronomerpuyeckne HepaBeHCTBA C
napameTpamu

TpuroHomeTpruyecKkue CUCTEMBI €
napameTpamu

116

[Toctpoenue u uccieaoBaHue
MaTeMaTUYECKUX MOJIEJIEH peaibHbIX
CUTYalUi C IOMOILBIO YPAaBHEHUH C
rnapaMmeTpamu

117

ITocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIeNel peanbHbIX
CUTYalUH C IOMOILBIO CUCTEM YPABHEHUI
C rmapamMeTpamMu

118

ITocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIeNIel peanbHbIX
CUTyallMH C IIOMOILBIO CUCTEM YPABHEHUI
C rmapamMmeTpamMu

119

KonrtponbHas pabdora: "3anaun ¢

120 "
napameTpamu

121 [ToBTOpenue, 0600IIEHNE,
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600MIEHNE,

cucTtemMaTusanus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CUCTEMaTHU3aIMs 3HaHW: Y paBHEHUS.
Cucremsl ypaBHeHH "




[ToBTOpeHME, 0000MIIEHNE,

124 e n n
cucteMaTtu3ainus 3Hanuii: "HepaBeHcTBa

125 [ToBTOpenue, 060061IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

126 [ToBTOpenue, 060061IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
IToBTOpEHUE, 00001IIEHNE

b b

127 cucteMaTtusanus 3Hanuii: "[IponsBoanas u
e€ npumeHeHue"
IToBTOpEeHuEe, 00001IIEHNE

b b

128 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 060061IeHNE,

129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 060061IeHNE,

130 cucreMarusanus 3HaHui: "HMHTerpan u ero
IpuMeHeHue"

131 [ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3Hanui: "Oynkuun"

132 [ToBTOpenue, 0600MIEHNE,
cucrtemaTtusanus 3Hanuii: "OyHkuun"

133 [ToBTOpenue, 0600MIIEHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa

135 HroroBast koHTpobHAs paboTa

136 [ToBTOpeHME, 0600MIIECHNE,




CHUCTCMaTHU3al s 3HAHUM

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

136

10







