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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Airedpa W Hayajla MaTeMaTHUYECKOIO aHaIu3a» SBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0Iero oOpa3oBaHMs,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAJIbHYIO 0azy Ui
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YPOBHE, HEOOXOAMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroluecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIupyeT cBoOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/lbIBacT
OCHOBY I YCIEUIHOTO OBJIQJICHUsI 3aKOHaMHU (U3MKH, XUMHUH, OHOJIOTHUH,
NOHMMAaHUsI OCHOBHBIX TEHJICHLIMI pPa3BUTUS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BaTh UX I JaJbHEHMIIEro oOpa3oBaHHs U B
NOBCEIHEBHOH XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHMSMHU anreOpsl M MaTEeMaTHMUECKOro aHajlu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIAYKUWUU U PaCCyXIaTh JEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETU3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIuecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENICH PEeajbHbIX CUTYAIllUH,
WHTEPHPETAllMd  TOJYYEHHBIX  PEUIEHWH, 3HAKOMATCA C  [pUMepamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYyeOHblld Kypc 00JIaJa€T 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuasl, CHOCOOCTBYIOUIUI
GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JeATCIIbHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATENbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a MOJYYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiaredpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOLIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyd4eHHs Ha YpPOBHE CPEIHEr0 O0O0Imero oOpa3oBaHUs, €CTECTBEHHO JIOIOJIHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEeMaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTU4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM alliapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOMTh MATEMaTHYECKYId MOJCIb peaabHON
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «YKcia W BBIYMCICHUS) 3aBEPIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoOHAIbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B C€Osl MCHOIB30BAHUE PA3TUUYHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, paboTaTh C MaTEeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(UYeCKue 3aJaud M OIEepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE OMepaIiu, a TakxkKe
U3BJICUCHUE KOPHS HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCHOJb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi peaCTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAyKd W €€ poiu B
MOCTPOCHUN MOJIEJCH PEaJbHOTO MHpa, IIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3aIHS.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJOM
pasaene IIporpaMMbl MPEAyCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkamx mnapamerpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJB3YIOTCS MpH
UCCIIeOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PYHKLIUU.
Jannast copepkarenbHasi TUHUS BKIIOYAeT B ceOsl Takke GOpMUPOBAHUE YMEHHIM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysiaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALMOHAJIBHBIX M TPUTOHOMETPUYECKHUX BBIPAXKEHHH, a TaKkKe BBIPAXKECHUH,
COJEepJKallMX CTENEHU U JiorapupMbl. braronaps H3ydeHHIO anreOpanyeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuil, pabOTBl €  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUSA
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBeHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIMM U TpaduKu» TECHO
nepernseTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTD U3YUEHN MaTepruaiia. M3yuenue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUM, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIS pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON XU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pElIeHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0nbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3TOi cofepKaTeIbHON JTUHUM HALEJIEH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJIIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznu4HoOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHast JuHuAA «Hauvana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILLIECTBEHHO PaCIIMPUTh KPyrI KaK MATEMAaTHYECKHUX, TAK U NPHUKIAJHBIX 3a/ad,
JOCTYIIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKUMHA, OMpEeAensiTh HX HauOOJbIINE W HaUMEHbLINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (Guryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpolieccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4YE€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMabHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKH B Hayke, TEXHHKe U UcKyccTBe. OOydaromuecs y3HaIT O



BBIJIAIONUXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOoIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIIOJIb30BATh €0 ISl BBIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  IMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00yJaroIuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa M Havaga MAaTEMaTHYECKOTO aHAJIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYE€CKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIEICH peanbHBIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMOIIBIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTrpaMMBbl, IOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca HIMPOKO HMCIOJIB3YeTCs JJIA pelieHus] MpUKIaaHbIX 3anad. [lpu
pEIICHUH  pEabHbIX  MPAaKTHYECKUX  3a7ad  oOydaroliuecss  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS TNPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IMpolecce U3YUeHHs BCeX TeM yueOHOro Kypca «Anredpa u Havyana
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHue yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUS

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OecKkoHEUHbIe TNepuoanyeckue podu. [lpuMeHeHue Ipodel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JelicTBuTenpHble 4ucia. PanuoHalbHBIE W UPPAUMOHAIBHBIE YHUCHA.
Apudmernueckue  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JEWCTBUTEILHOTO YHCIIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BBIUYMCICHUH.

Crenesr ¢ menbIM  mnokasareneM. bmaom Hrelorona. HMcmonn3oBanme
noAXo el (GopMbl 3aMUCH JEHCTBUTENBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajIbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMoOHAJIBHBIM IOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

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

YpaBHeHNS 1 HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUHN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIEeH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BEIPAKEHUM, COACPKAIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalMoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHUS MOKAa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellieHne TpuroHoMeTpu4eCKUX YpaBHEHUH.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHM. OnpenenuTenb MaTpullbl 2X2, €ro TeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONpPENETUTENs ISl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIagHbIX 3a4a4 C OMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENN C
MOMOILBIO MaTPUIL U ONPEETUTEINIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX O0JIacTel HayKu MU peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObsl 3amganus ¢GyHKIUH. B3anmHOo oOpaTHble (QYHKIHUU.
Kommnosumms gyskiuii. I'paduk  QyHkuu. DnemeHTapHbIEe Mpeodpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTku MOHOTOHHOCTHM (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazatenbHast u Jjorapudpmuyeckas (yHKIHUUA, UX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpAaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvana maTremMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE " OTrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsI BO3HMKHOBEHHsSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMETpUYECKON
MPOrpeCcCrr. JINHENHBIA U YKCIOHEHIHATBHBINA POCT. Uuncio e. @opmyia ClI0KHBIX
npoueHTOB. Mcnonbp30BaHWE MPOTrpeccMr Uil  PELICHHs] peajibHbIX — 3a4ad
MPUKJIAJHOTO XapaKTepa.



HempepriBHble ¢GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3aaay.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIECKui U
busznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass  cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJX MHOXECTBAMHU W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJICHUM, NPU DPELICHUU 3a1ad U3 JAPYTUX
Y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iiee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayiro, aropurMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpandeckass W TPUTOHOMETpUYECKas (QOpMBI
3allCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JacTell HayKu U peansbHON
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKINH, UX CBOMCTBA U TPadUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUN M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIEIOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPH PEUICHUM 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMM HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOosblIero W HAaMMEHBUIETO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKIMU HA OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIIEro pElIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEICNICHHs CKOPOCTM M YCKOPEHHMs Hpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QpyHKIuH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpai. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuterpana no gopmyne Herotona-JleiiOnuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAACH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOIECCOB C€ MOMOLIbI0 U epeHInanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaIOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOrO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMM B COOTBETCTBHM C UX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PETyisipHas (U3NYecKash aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€SATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W peannu3oBbBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKoMy  OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHHUE BJIUSHUS
COI[MATIbHO-YKOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW IesATEeNbHOCTH, 3TaloB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
MHJUBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble Jioruyeckue JeiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMS 17151 0000IIEHHS U CPABHEHMSI, KPUTEPUU TPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPULATENNbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JienaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(IpsiMbIe U OT MPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHUS U BBIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJICHHBIX KPUTEPUEB).



ba3oBble uccienoBaregbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIHE  MPOTHBOpEUHE,  MPoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (POpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IPOIECCA, A TaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIAATh A€(UUNTHI HUHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HHTEPIPETUPOBATh MH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEIACTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHMS 3aJayM,
KOMMEHTHPOBATH IOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI MO CYILIECTBY OOCYKJ1a€MOUM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pElIeHNsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3ju4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIUpoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEIO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPEe3eHTAllMM U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe yueOHbIe NeiCTBHSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO pEeIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HMH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENLHON  pediieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUAIM, OOBICHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTHUIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATbHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATh 1€Jb COBMECTHOM
JESATEILHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisirh
BUbl pabOT, JOTrOBapuUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNOBBIX ¢opMax paboThl (0OCykaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOyuyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckasl JIpoOb, TPOIEHTHI, HWPPAIHMOHATFHOE YHCIO0, MHOXKECTBA
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOAYJIb ACHCTBUTEIHHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, PABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHUI;



CBOOOJIHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTENBHBIX YUCEI JIJIsl PeIICHUS
MPaKTUYECKUX 3a]1a4 U NPEACTABICHUS JaHHbBIX;

CBOOO/IHO OINEPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jMYHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPABEHCTB;

CBOOOIHO ONEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(QUIIMEHTaMU, KOPHM MHOIOYIEHa, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
UCIIOJI30BaTh CBOICTBA ompenenuTess 2 X 2 s BBIYUCIEHHUS €ro 3HayeHwus,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOIIBIO MAaTpULl U OINpPEACIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [JIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeIeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHUs
Jgorapu(MUYECKUX BBIPAKECHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: HPpPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHuyUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIBHBIX
NEPEXOJ0B HJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHEe GOPMYIIBI JJIs1 MPEoOpa30BaHUS
TPUTOHOMETPHUUYECKHUX BBIPAKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMBbIE  (OpPMYJBl  JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (yHKUUH, Tpaduxk QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUN QPyHKUNU, HYJIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UETHBIE W HEYETHbIE (DYHKIHH,
NEePUOINYECKHE (PYHKIIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HATypalbHbIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMUA C HATypajJbHBIM M ILEJIbIM
nokasaresieM, rpaQuk KOpHsS N-OW CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U MIOCTPOSHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: MOKa3aTellbHAas WU JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHHU;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHMA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIIeHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KHU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

CBOOOJHO OMNEPUPOBATH MOHATUSIMU: apuPMETHUYEecKass M TeoOMEeTpUyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOrPECCUU ISl PEIIEHUs peaJbHBIX 3a4ad IPUKIATHOTO
XapakrTepa;



cBOOOIHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJaHUS
IIOCJIEA0BATENBHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKICHHUsS MAaTeMaTH4YECKOro0 aHajau3a Kak a”aiaus3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEpPUPOBATH MOHATUSAMH: HENpPEepbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka GpyHKINUK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSITH CBOMCTBA HEMIPEPBIBHBIX (DYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYKCIIATh [IPOU3BOAHBIE CYMMBbI, IIPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMH
IByX (YHKIUH, 3HATh MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSIMHU: MHOXXECTBO, ONEpali  Haj
MHOKECTBaMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI PEeaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIPEACIICHHE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenuss B 11 kiacce oOydaromuiicss MHOJIYYUT CIEIyIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MaTeMaTUYECKOI0 aHaIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

CcBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO0€ YHUCIIO,
MHO>KECTBA HAaTypaJIbHBIX M LEJIBIX YUCEN, MCIOJIb30BATh NMPHU3HAKHU JEIUMOCTH
uenbix yucen, HOJl n HOK naTypasibHBIX uMcen sl peleHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJHO OMEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alKUChIBATh
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alredpanuyeckol u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOJIHATH apUPMETHUECKUE ONepali ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIIEHUS C  TOMOIIBIO
PABHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOxoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

peuarp palMOHaJbHbIE, HMppalrOHaJbHbIE, [IOKa3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAep Kalye MOIYJIY U apaMeTpPhI;

MPUMEHSITH TpaduuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ1a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKUd KOMMO3UIUMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHSIThL (GYHKIUU JJI1 MOJEIUPOBAHUS W MCCIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOr0 aHAJIU3A:

WCITIOJI30BATh MPOU3BOHYIO VISl UCCIIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMU HEMPEPHIBHOUN Ha
OTpE3KE;

MCIMOJIb30BaTh IPOU3BOJAHYIO I HAXOXKICHUS HAWIy4dlIEero pELICHUs B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKUIUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JlelOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocraBieHus TudpepeHInaIbHbIX YpaBHEHUH;

pemiath MpUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COIMAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoabusie  Ipakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
| Muorowiensl. PanimonanbHble ypaBHEHHS U 4 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LIEJIBIM [T0Ka3aTeIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 |
YpaBHEHHUS
5 Jlorapudpmuueckas GpyHKIUS. 13 |
Jlorapudmudeckue ypaBHEHUS
6 Tpuronomerpruyeckue BeIpaXXeHUs U ” 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
| HccnenoBanne QyHKIMIA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpa3nas u uHTETpa 12 1
3 I'padviku TPUTOHOMETPUUYECKUX (PYHKIIHIA. 14 !
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbsHble, MOKa3aTENbHbBIE U 24 |
norapuMUUecKre HEPaBeHCTBA
KommnekcHeie uncna 10 1
HarypainbHble u niensle yucia 10 1
CucTeMbl paliMOHATEHBIX, HPPAITHOHATEHBIX
7 MOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUN
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, cCCTEeMaTH3aIlUs 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 MHO€ecTBO, Onepaluy HaJl MHOYKECTBAMU 1
M UX CBOMCTBA 04.09.2023
2 narpamMmel Jiepa-Benna 1
Jhiarp P 04.09.2023
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
3 1
anmapara Jjs peleHus 3a1a4 07.09.2023
PanmonansHbie yncna. OOBIKHOBEHHBIC U
4 JIECATUYHBIE APOOH, IIPOICHTHI, 1
Aap p 07.09.2023
OECKOHEYHBIE TTEPUOINUECKHE Ipodu
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 eCATHYHBIEC IPOOH, IIPOLICHTHI, 1
. APOBIL TIPOTL 11.09.2023
OecKOHEUYHbIE IEPUOANYECKHE APOOH
[Ipumenenue apobeii u NPOIEHTOB IS
6 1
peLIeHus IPUKIaAHbIX 3a1a4 11.09.2023
[Ipumenenue apobeii u IPOIEHTOB IS
7 1
penIeHus NPUKIaaHbIX 3a7a9 14.09.2023
JleficTBUTENbHBIC YKClIa. PalioHaabHbIE B
8 1
HUpPPALMOHAIIBHBIE YKCIIA 14.09.2023
9 Apudmerrueckue ornepaum ¢ |
NENCTBUTEILHLIMU YUCIIAMHU 18.09.2023
10 Moaynib IeMCTBUTENBHOTO YUCTIA U €r0 1




CBOMCTBA

18.09.2023

11

12

13

[TpuOnuxEHHBIC BRIYUCIICHUS, TIPaBUIIA
OKpYTJICHHS, TPUKHUIKA U OLCHKA
pe3yJibTaTa BBIYMCIEHUN

OcCHOBHBIE METOIbI PELICHUS LENIbIX U
JIPpOOHO-paLlMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

OcCHOBHBIE METObI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

21.09.2023

21.09.2023

25.09.2023

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

25.09.2023

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrO4YJIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoro4ieHs! ¢ HeIbIMH KO PHUIIUEHTaAMH.

Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUM

28.09.2023

28.09.2023

02.10.2023

18

19

20

Pemrenne cucreM TMHEHHBIX YpaBHEHUI

Martpuua cucTeMbl JIMHEWHBIX YPAaBHEHUM.
Onpexnenurens MaTPUIBI 2X2, €T0
F€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHM CMBICI U CBOMCTBA;

02.10.2023

05.10.2023

05.10.2023




BBIYHCIICHHUC €TI0 3HAYCHU A

21

22

IIpuMmeHeHne onpenenuTes Ui peIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

09.10.2023

09.10.2023

23

Pemrenne npukiiagHbIxX 3a/1a4 ¢ IOMOILIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

12.10.2023

24

25

26

KontponbHas padota: "PanronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHcTeMBI
JIMHENHBIX YypaBHEHUN"

OyHKIHSL, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bsaumno oOpaTHble GYHKITHH.
Kommnosunus dyHkimit

I'paduk pyHkunu. dnemeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIMH

12.10.2023

16.10.2023

16.10.2023

27

28

29

30

OO6acth onpeesieHust © MHOXXECTBO
3HaueHui pyHkuuu. Hynu pyHkumu.
[IpoMexyTKH 3HaK OCTOSTHCTBA
YérHble 1 HeUETHBIC (PYHKLIUU.
[lepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee 1 HauMeHbllIee 3HAYCHNE
(GYHKIHMN Ha TPOMEXYTKE

Jluneiinas, KBaapaTuyHas U JpOOHO-
TUHEWHas QyHKIUH

19.10.2023

19.10.2023

23.10.2023

23.10.2023

31

DJIeMEHTapHOE UCCIETOBAHUE U
MOCTPOCHUE TPAPUKOB ITUX YHKITUN

26.10.2023




DeMeHTapHOE UCCIIeIOBAHUE U

32
MOCTPOCHUE IPAPUKOB ITUX (YHKITUN 26.10.2023
13 Crenens ¢ 1enbpIM MokasareneM. bunom
Herotona 06.11.2023
34 Crenens C LeNbIM NIOKa3zareneM. bunom
Herotona 06.11.2023
Crenennast GpyHKIUS C HATYPAIHHBIM H
35 . E¢& i
1ebIM Toka3aTeneM. E€ cBoiicTBa u 09.11.2023
rpaduk
36 KonTponbnas padora: "Crenennas
¢bynkuus. E€ cBoiicTBa u rpapux” 09.11.2023
17 ApudmeTnueckuii KOpeHb HaTypaTbHOU
CTENEHU U €ro CBOMCTBA 13.11.2023
38 ApudmeTrueckuii KOpeHb HaTypalbHOU
CTEIIEHU U €ro CBOMCTBA 13.11.2023
[IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHUH,
39
COZIEPIKAINX CTETIEHU U KOPHHU 16.11.2023
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
40
COZEPIKALINX CTEIIEHU U KOPHU 16.11.2023
[IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,
41
COJEPIKALINX CTETIEHU U KOPHU 20.11.2023
Hppaumnonansusie ypaBHeHUs. OCHOBHBIE
42
METO/IbI p?HIeHI/ISI HUPPAIIMOHAIBHBIX 20.11.2023
ypaBHEHUM
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE
43
METObI pe:meHHﬁ HpPPALMOHAIBHBIX 3.11.2023
ypaBHEHHI
44 WppanmonansHble ypaBHeHUs. OCHOBHbIE




METO/Ibl PEIICHUS UPPALMOHATBHBIX
YpaBHEHUM

23.11.2023

PaBHOCHIIBHBIE IIEPEXO/BI B PELLICHUN

s HMPPALMOHAIIBHBIX YPABHEHUN 27.11.2023
46 PaBHOCHIIBHBIE TEPEXO/IbI B PEILICHUH

HppalMOHAIIbHBIX YPaBHEHUM 27.11.2023
47 PaBHOCHIIBHBIE IEPEXObI B PELICHUH

HMPPALMOHATIBHBIX YPaBHEHUN 30.11.2023
43 PaBHOCHIIbHBIE TIEPEXObI B PELICHUU

UpPpaLMOHATIbHBIX YpaBHEHUI 30.11.2023

CaoiicTBa 1 rpa UK KOpHS N-Oi CTEEHU
49 Kak KIIMK1 0OpaTHOM CTETEeH!U C

Haqu[))ZELII:IIHM n(fi(asaTeneM 04.12.2023

CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENEHU
50 KaK KLIUU OOpaTHOM CTENEeHH C

Han;)ﬁBII:IIHM nolzcasaTeneM 04.12.2023

KonTponbnas padora: "CsoiicTBa u rpaduk
51 ;;)EE;I;::"CWHGHH. WppannonanbHble 07.12.2023
57 CreneHsb ¢ pallMoOHaJIbHBIM ITOKA3aTeNIeM U

e€ CBOICTBA 07.12.2023
53 CreneHsp ¢ palMoHaJIbHBIM IIOKA3aTENEM U

e€ CBOICTBA 11.12.2023
54 CreneHsb ¢ paliMoOHaJIbHBIM ITOKA3aTeNIeM U

e€ CBOICTBA 11.12.2023
55 IToka3zarenbHast QyHKIMS, €€ CBOMCTBA U

rpapuk 14.12.2023
56 Hcnonb3oBanue rpaduka GyHKIMM 115




pelIeHusl ypaBHEHU I

14.12.2023

Hcnons3oBanue rpaduka GyHKIUN 15

57
pellIeHnsl ypaBHEHUI 18.12.2023
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
58
METObI p?I_HGHI/IH [OKa3aTeIbHbIX 18.12.2003
ypaBHEHHH
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC
5
9 METObI pcimeHI/m MOKa3aTeIbHBIX 21.12.2023
ypaBHEHUH
[TokazarenbHble ypaBHEeHUS. OCHOBHBIC
60 METObI p?HIeHI/ISI IMOKa3aTeIbHBIX 21.12.2023
ypaBHEHHHA
61 Kontponbnas padota: "[lokazaTenpHas
¢yskus. [lokasatenbHble ypaBHeHUS" 25.12.2023
2 JI . i
6 orapu¢m uucna. CoiicTBa jorapupma 75.12.2023
63 JI . i
orapudm uucina. CoiicTsa jorapupma 78.12.2023
64 JI . i
orapu¢m uucna. CoiicTBa Jorapudpma 28.12.2023
65 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 11.01.2024
66
JlecTUYHBIC U HATypaJIbHBIE JIOTapH(MBI 11.01.2004
67 IIpeoOpa3oBaHue BBIpAKEHHI,
COJIep KaIIuX Jorapudmbl 15.01.2024
68 [IpeoOpa3oBaHue BBIPAKEHHIA,
COJIep KalIuX Jorapudmbl 15.01.2024




[IpeoOpazoBaHue BEIpaKEHUH,

69 coJiepKaIIux jJorapupmMbl 18.01.2024
70 Jlorapudpmuueckas pyHKuus, €€ CBOWCTBA

u rpadux 18.01.2024
71 Jlorapudmuueckas GyHKIIHS, €€ CBOHCTBA

U rpaduk 22.01.2024
7 Ucnons3zoBanue rpauq)HKa GYHKIUY 1S

peuieHus: ypaBHEeHU I 22.01.2024
7 Ucnons3zoBanue I‘paii)I/IKa byHKIUYU 115

peLIEHNS] ypaBHEHUI 25.01.2024

Jlorapudmuueckue ypaBHenus. OCHOBHbIE
74 METO/IbI pcimeHI/m JorapupMUIECKIX 75.01.2024

ypaBHEHUN

Jlorapudmuueckue ypaBaeHusi. OCHOBHBIE
75 METO/IbI ptimeHHsI JorapupMUUECKUX 50.01.2004

ypaBHEHUM

Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
76 METOBI p?HIeHI/ISI JorapuPpMUUECKUX 99.01.2004

ypaBHEHH
77 PaBHOCHMIIbHBIE TTIEpEXObI B PELHICHUH

JoTapu(PMUYECKUX YpaBHECHUM 01.02.2024
73 PaBHOCHMIIBHBIE TIEPEXOBI B PELICHUH

Jorapu(pMHUUECKUX ypaBHEHUN 01.02.2024
79 KonTponbnas pabora: "Jlorapudmuueckas

¢bynkus. Jlorapupmuueckue ypaBHenus" 05.02.2024
20 CuHycC, KOCUHYC, TAHT€HC U KOTAaHT'€HC

YHUCJIOBOT'O apryMEHTa 05.02.2024
81 CuHyC, KOCUHYC, TAHT'€HC U KOTAHT'€HC




YHUCJIOBOI'O apryMEHTa

08.02.2024

ApKcuHYC, apKKOCHHYC U apKTaHT'€HC

82

YKCJIOBOTO apryMeHTa 08.02.2024
23 ApKcUHYC, apKKOCHHYC U apKTaHT'€HC

YUCIIOBOT'O apryMeHTa 12.02.2024

Tpuronomerpuieckasi OKpy>KHOCTb,
84 onpenenueHHe TPUTOHOMETPUUECKUX 12.02.2004

(GyHKIMI YMCIOBOTO apryMeHTa

Tpuronomerpudeckast OKpy>KHOCTb,
85 onpenenveHHe TPUTOHOMETPUUYECKUX 15.02.2004

(GyHKINH 9MCIOBOTO apryMEHTa
86 OcHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 15.02.2004
87 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 19.02.2024
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 19.02.2004
89 OCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYITBI 29 02.2024
90 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX

BBIPAKCHUI 22.02.2024
o1 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX

BBIPAKECHH I 26.02.2024
9 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKCHUIN 26.02.2024
03 [Ipeo6pa3oBaHre TPUTOHOMETPUUYECKUX

BBIpaXKCHUI 29.02.2024
94 Pemenne TpUroHOMETpUYECKUX ypaBHEHUN




29.02.2024

95 P 7
CIICHUE TPUTOHOMETPHUYCCKUX YPaBHECHUI 04.03.2004
96 P 7
eIICHNE TPUTOHOMETPHUYECKUX YPaBHEHUH 04.03.2004
97 P 7
CIICHUE TPUTOHOMETPHYCCKUX YPaBHECHUI 07.03.2004
98 P 7
eIICHNEe TPUTOHOMETPHYECKUX YPaBHEHUH 07.03.2004
99 P 7
eIICHNEe TPUTOHOMETPHYECKUX YPaBHEHUH 11.03.2004
100 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI
11.03.2024
KontponsHas padoTa:
101 "T
PUTOHOMETPUYECKUE Bmpamemfa u 14.03.2024
TPUTOHOMETPHYCCKUE YPABHCHUS
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
102 . M
nocneL[OBaTeJILHVOCTeH eTo 14.03.2024
MaTeMaTU4eCKON HHIYKIIIH
MOHOTOHHBIE U OTPaHUYCHHBIC
103 N
nocjeoBaTenbHOCTU. MicTopus aHanmza 18.03.2024
0ECKOHEUHO MaJIbIX
104 A
pudMeTHUecKas mporpeccus 18.03.2004
105 r
€oMeTpUYecKast Iporpeccust 21.03.2004
106 beckoneuHo yObIBarolasi reOMeTpruIecKas
rporpeccust 21.03.2024




CymMma 6eckoHeuHO yObIBaroIei

107 F€OMETPUYECKON MPOrpeccuu 01.04.2024
108 JIMHENHBIN U HKCIOHEHUMAIIbHBINA POCT.

Hucno e. DopMyna CIOKHBIX ITPOLEHTOB 01.04.2024
109 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

Yucno e. DopMyra CIOKHBIX TPOIEHTOB 04.04.2024
110 Hcnonb30BaHue Nporpeccuu Ajs peleHus

peaNbHBIX 3a7a4 MPUKJIATHOTO XapaKkTepa 04.04.2024
11 Kontposnbnas pabora:

"[locnenoBarenbHOCTU U porpeccun” 08.04.2024
112 HenpepriBHble GyHKIINN U UX CBOWCTBA 08.04.2024
113 Touka pa3pbeiBa. ACUMIITOTHI TPpaUKOB

byHKIMIA 11.04.2024
114 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX Ha

OTpE3Ke 11.04.2024
115 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA

OTpE3KE 15.04.2024
116 MeTto MHTEpPBAJIOB JUIs pEIICHUS

HEpPaBEHCTB 15.04.2024
17 Meroa UHTEpPBAJIOB ISl pELICHUS

HEPaBEHCTB 18.04.2024
118 Meroa UHTEpPBAJIOB ISl pELICHUS

HEPABEHCTB 18.04.2024
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

GbyHKIMA 17151 peleHus 3a1a9 22.04.2024
120 IIpuMeHeHne CBONCTB HENPEPBIBHBIX

GyHKIMA 17151 peleHus 3a1a9 22.04.2024




121 [epBast u BTOpas Npou3BOIHbIC (PYHKIUU 25.04.2004
122 Onpenenenne, TeOMETPUIECKUIN CMBICIT

MIPOU3BOAHOMN 25.04.2024
123 Omnpenenenue, GU3NISCKUNA CMBICIT

MPOU3BOIHOMN 29.04.2024
124 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIIUU 29.04.2024
125 VYpaBHeHHE KacaTeIbHOU K TpauKy

byHKINN 02.05.2024
126 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKIIUN 02.05.2024
127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 06.05.2024
128 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,

YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI 06.05.2024
129 IIpon3BoHast CyMMBI, TPOU3BEACHMUS,

YaCTHOT'O U KOMITO3UIMU (QYHKIUN 13.05.2024
130 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,

YaCTHOTO M KOMITO3ULIUU (YHKIUI 13.05.2024
131 Kontponbnas padota: "[IponsBognas” 16.05.2004
132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHuil: "YpaBHeHus" 16.05.2024
133 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AL

3HaHuil: "OyHkUn" 20.05.2024
134 HroroBast koHTpobHAs paboTa

20.05.2024




135

HToroBast KOHTpOJIbHAsL paboTa

23.05.2024

136

[ToBTOpeHmEe, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

136

10

23.05.2024




11 KIIACC

Ne
n/n

Tema ypoka

[IpumeHeHue Mporu3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K

UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTeJibHbIE

pecypchl

IIpuMeHeHne Npon3BOIHOM K
uccaeaoBaHuio pyHKIUN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
uccaeaoBaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio pyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne NpoOn3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxmenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAUYCHU A HerCpBIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnenue HauOOJIbIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpE3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaWMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(YHKIIUM Ha OTPE3Ke

Haxoxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(byHKINU Ha OTpE3Ke

Haxoxxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPBHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIErO U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAWJTY4IIEro pelieHus B
MPUKIaAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIIOH UITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHoro (OpMYIION HITH
rpaduKoM




17 Komnozunus GyHkimit

18 Kommnosumus ¢hyHkmmii

19 Komnozunus GyHkimit

20 I'eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

)1 I'eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

2 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

3 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKITUH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

)5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

7 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HoroTona-JleiiOnuma

73 Brruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOHumna

79 [IpumeHeHMe UHTErpaia A1 HaXOXKIACHUS
IO eH TIIIOCKUX PUTyp

30 [IpumeHeHMe UHTErpaia A1 HaXOXKACHUS
00BbEMOB reOMETPUYECKUX Tel

31 [Tpumeps! pemeruit nuddepeHImaTbHbIX

YpaBHEHUU




[Tpumeps! pemennii qudQepeHIraIbHbIX

32 .
ypaBHEHHI
MaremaTrnueckoe MOAEITUPOBAHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U TpaduKu

36 Tpuronomerprudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBA U TpaduKu

38 Tpuronomerpuueckue GyHKIIUHU, UX
CBOICTBa U TpaduKu

39 Tpuronomerpuueckue GyHKIIUHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUECKUX

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTpuueCcKUX
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpudecKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/TbI pEIICHUS
MOKa3aTEeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEUICHUS
MOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIHbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IBI pEIIECHUS
Jorapu(MUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

37 UppaloHaIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
UppaIoOHATbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
& I'paduueckue MeTo bl peLeHus
UppaloOHAIbHBIX YPaBHEHHH
63 I'paduueckue MeTOIbI pEeLICHUS
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIBI pEIICHNUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHUs
JorapupMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHNUS
Jorapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'papuueckue MeTob! peLIeHUs
69 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX

YpaBHEHUH




70

I'padmueckue MeToAbI pemieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmoHaibHbIe,
MoKa3aTeIbHbIE U JJorapu(Mudeckue
HepaBeHCTBa"

KowmriekcHeie yncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (pOpMbI 3arucu
KOMIUJIEKCHOTO YHUCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUEcKasi pOPMBI 3aMucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[HHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM IIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO 4KCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCECJI OJIAd




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHsie

82 "
qucia

83 HarypanbHblie U 1ienble ynucina

84 HarypanbHsle u nensie yucia

25 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

26 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJbIX YUCEIl

27 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucen: HOJl u HOK

28 IIpuMeHeHne MPU3HAKOB AETUMOCTU
nenbix yucen: HOJl u HOK

29 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOIYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIbIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpuMeHeHne MPU3HAKOB AETUMOCTU

91 LEJBIX Yucel: anroput™ EBkinna st
pelIeHns 3a/1a4 B LIEJIbIX YNCIAX

9 Kontponsnas pabdota: "Teopus memnbix
gucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.

93 PaBHOCUITBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

04 Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcHOBHEBIE MCTOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEW UppalMOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTEeJIbHbBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYIHOCTEM MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHbBIE METO/Ibl PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4eCcKUx
ypaBHEHUN

[IpuMeHeHne CuCTEM K pELIEHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7a4 13

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, UHTEPIPETALUS TOTYyYEHHBIX
pE3yJIBTaTOB

[IpuMmeHeHnEe CUCTEM K PELIEHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, UHTEPIPETALUs OTyYEHHBIX
pE3yJIbTaTOB




103

104

[IpuMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00J1IacTel HAYKH U pPeaIbHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yIbTaTOB

KonTpomnpnas pabora: "CucreMbl
palroHABHBIX, UPPAIIMOHATIBLHBIX
MOKa3aTeIbHBIX U JIOTapU(OMUICCKUX
ypaBHeHUI"

105

106

107

PannonaneHbIE ypaBHEHMS C TapaMeTpaMu

PanmonansHble HepaBeHCTBa C
napameTpamu

PanmonansHbBIe CUCTEMBI C ImapamMeTpaMu

108

109

HppaumnoHanbHble ypaBHEHMS,
HEPaBEHCTBA C NTapaMeTpamMu
HppannoHaibHbIe CUCTEMBI C
rnapameTpamu

110

[Toka3zaTenbHble ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111

112

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MapamMeTpamMu

113

114

JlorapupmMuyueckne CUCTEMBI C
rapameTpamMmu
TpuronomeTpruyeckue ypaBHEHHUS C
napameTpamu

115

TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu




TpUroHOMETpUYECKUE CUCTEMBI C
napaMeTpamMmu

116

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEJICH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENEH peaabHbIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUI

C napaMeTpamMu

ITocTpoenue u uccieoBanue
119 MaTEMaTHYECKUX MOJIENIEH PeaIbHBIX
CUTYAalMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rmapaMeTpamMu

KonTtponbHas padora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o01IEHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600IIEHNE,
cucTteMaTusanus 3HaHuil: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CUCTEMAaTH3alusl 3HaHUH: Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarnsanus 3Hanui: "HepaBeHncraa"

125 [ToBTOpenme, 0600MIEeHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"

126 [ToBTOpenue, 060061IeHNE,




cucremMaTtu3aius 3Hanuii: "HepaBencraa"

[ToBTOpeHME, 0000MIEHNE,

127 cucreMmaru3auus 3Hanui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,
128 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ npuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,
129 cucrtematuzanus 3Hanuii: "[IpousBoHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHue, 06001IeHNE,
130 cucreMarusauus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 06001IEHNE, |
cucTeMaTu3anus 3HaHui: "OyHkun"
132 [ToBTOpenue, 06061IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, 06001IEHNE, |
cucTeMaTu3anus 3Hanui: "OyHkun"
134 WroroBas koHTpoJsibHAs paboTa 1 1
135 HToroBasi KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpenue, 0600MIIEHNE, 1
cHCTEMAaTH3aIusI 3HaHWH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
AnrebOpa u Hadasa MaTeMaTH4YecKoro anainmn3a (B 2 gactsax), 10 kmacce/ Hacts 1:
Mopakosuu A.I'., Cemeno I1.B.; Hactes 2: Mopakosuu A.I'. u npyrue; noa
penakuueit Mopakosuya A.I'., OOI111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«A0I] MHEMO3HMHA»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anre0Opa u Havasa MaTeMaTUYECKOro anainusa (B 2 yactsax), 11 kmace/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; HacTte 2: MopakoBuu A.l'. u npyrue; nosa
penakuueit Mopakosuya A.I'., OOI111€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10L] MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






