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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpeaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydyaroluecs OBJIaJeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiHpyeT cBoOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallu3a 3aKjia/IbIBaeT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOH XM3HU. B TO ke BpeMmsi oBiajieHHMEe aOCTPAKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTEeMaTHUUECKOro aHajlu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PacCyXJaTh JEAYKTHUBHO, HUCIIOJIb30BATh
0000lIeHNE W KOHKpETU3allnioo, a0CTparupoBaHME M aHAIOTHIO, (HOPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOrO
aHanu3a» oOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEW peajbHbIX CUTYallWi,
UHTEPIIPETAllUd  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00J1aJaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIHAIIOM,
KOTOPBIM pealu3yeTcsi Kak uepe3 Y4eOHBbIM MmaTrepuajn, CHoCOOCTBYIOIIUN
GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JeATCIIbBHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HayajllaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUKCIEHUsD», « DyHKUUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKoro aHanuza», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHSI, MaTEMaTHUECKUI aHaIU3, TEOpUs MHOKECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYaIluH, PUMEHSITh 3HAHUS, TOJTYYCHHbBIC TIPU U3YYCHUH YIeOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IMYHBIX
dopM 3amucu 4YMcia, YMEHUE JeNaTh NPUKHUJIKY, BBINOIHATH MNPUOIMKEHHBIC
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUs, pabOTaTh C MAaTEeMATUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS JUIs PELIEHUs pa3iMyHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MHUpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3AIHS.

Jluaust «YpaBHEHMsSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene I[IporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrate oOydaromuecs OBIAJEBAIOT PA3IUYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpalMOHATIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapamerpel. [lodydeHHble yMEHMsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 10  (¢opMmynaMm, NpeoOpa3oBaHUsl  PALMOHAJBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHMM, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUSA O0y4aroumxcs, GOpMHUPYIOTCS HaBBIKH JETYKTUBHBIX
paccyxaeHuid, pabOTl €  CHMBOJBHBIMH  (opMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIS pelIeHUs 3a7a4 U3 APYIHX Y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHMUMAaHHE
yaensercs (pOPpMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMA BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeIbHON JTMHUM HAIleJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAaXKaTh 3aBUCHMOCTHM MEXJy BEJIMYMHAMHU B
paznu4HoOi dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHoOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MAaTEMAaTHYECKHUX, TAK U IMPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 0O0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CHOXHBIX (YHKLIMMA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUA, BBIYMCIATH IO (puryp u oO0bEMBI T€l, HAXOAUTh CKOPOCTU W
YCKOpPEHMsI IpoleccoB. JlaHHas cojlep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHUYECKHX, 33a/ladyaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHUN pPAClO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyyaroluecs: y3HalT O



BBIJIAIONINXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMATUKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMAaTUKU
U TIpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BaTh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00yJarouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYE€CKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIENEeH peabHBIX
CUTyalluii, WCCIEeNOBaHUS S3TUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3fIesioB MPOTrpaMMBbI, IOCKOJIBKY BECh MaTeprall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YETCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIHICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIecCce U3yUeHHUs BCceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHaTu3ay.

Ha wu3yueHune 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

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATHYHBIC APOOH, IMPOIICHTHI,
OeckoHeUHbIe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
Apudmernueckre  omepany ¢ JCUCTBUTEIBHBIMH  4YHCIaMd.  Moyib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenb ¢ wmenabiM nokazareneMmM. buHom Heroortona. Hcnons3oBanue
noAXo el (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEI JI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa mnorapupma. J[lecaTuuHble W HaTypalbHbIC
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEeH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

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

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpu4eCKUX YpaBHEHUH.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelIeHus
CUCTEMbl JIMHEWHBIX ypaBHECHWU. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OIPEETUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObsl 3amanus GyHKIUH. B3aunmHOo oOpaTHble (QYHKIUU.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkiun. Hanbonpliiee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHA Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIMU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

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

Havana maTreMaTH4ecKOro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON MHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VCTOpHSI BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHaM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHno yobiBaromas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMETpUUECKON
MPOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBINA pOCT. Hucio e. @DopMyra CII0KHBIX
NpoLEHTOB. Mcnonb30BaHWE TMPOTPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PEIICHUs HEPAaBEHCTB. [IprMeHeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIecKui u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBognass ~ cyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJIICHUM, NPU DPEIICHUM 3a1ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa H COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JacTell HAyKd U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIETO  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro peuieHus B
NPUKIAJAHBIX 3a]adyax, JUIsl OIPENENIEHHs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoX1eHHs TepBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIOMIAACH TUIOCKUX (UTYyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOmIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbIM  chepaMm  MPOodEeCCUOHAIIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa IKOJIOTHUUECKUX MPoOIieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHMYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeToBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypoM Kak CpEICTBOM TIO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKH MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILEHHS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTENIBHO JI0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh Crnoco0 penieHus ydyeOHOW 3ajadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCa, a TaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HHMOPMALMIO PA3NIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI iMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me U CXOJCTBO MO3UIIMHA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPEe3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOM MH(OpMaLIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUYUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOM
NESATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisirh
BU/IbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy ob0yuyenus B 10 kuacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTAaThl M0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HUPPAIMOHATEHOE YHUCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TIPOLIEHTHI ISl pElIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBRIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, MPUKUIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUECKUNA KOPEHb HATYpajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHUCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPAaBEHCTB;

CcBOOO/IHO OINEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3(hUIMeHTaMu, KOPHU MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa HA MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOIHO ONEpUpOBAaTh MOHATUSMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPENEIUTENh MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenuTeNss 2 X 2 Juisl BBIYUCIEHHUS €ro 3HauyeHus,
OPUMEHATh ONPEACAUTENI JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBIO MAaTpPUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAXKECHHI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B MIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUECKHUX BBIPAKECHMIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKuuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpaduKkoB QyHKIINI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UETHBIE W HEYETHbIE (DYHKIHH,
NepPUOINYECKUE (PYHKIUU, TPOMEKYTKA MOHOTOHHOCTH (YHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajJbHbIM U LIEJIBIM
nokasareyieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENEHH C
HaTypaJbHbIM I0Ka3aTeJIEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAas, KBajJpaTHU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTesNbHas M JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA [JIsl PEIICHUS
YPaBHEHHI;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpEJEICHNE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKIMA Ui UCCIENOBAHMS IMPOILIECCOB U
3aBUCUMOCTEN MpH PElICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOrPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMH: MOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKIUH, aCHMIOTOTHI rpaduka QyHKINY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUHU, KacaTenbHas K rpaduky GyHKIUN;

BBIUUCIISTh MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON Jif
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

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

cBOOOJHO OMNEpPHPOBaATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIHCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydenus B 11 kiacce oOyyaromuics TOJYYHUT CIEAYIONINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJbIX YUCEN, HUCIOJIb30BaTh MPU3HAKU ACIUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX uMcen s pelieHus 3a1ay, IPUMEHSTh
anroput™ EBKknupa;

cBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUHCIICHMUS,;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKHE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTMEPHUPOBATH TOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTe/IbHBIE H
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKre METOJIbI IJI PEIICHUS YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammapara aiareopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

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

CBOOOJTHO  ONEPUPOBATH TMOHSTHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauaysa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCIIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIlIee U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOUN Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, il
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOro (OpMyJIOn WIu
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

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

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJCIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHH. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckast pyHKuus. 18 |
Jlorapudmudeckue ypaBHEeHUS
6 Tpuronomerpruyeckue BolpakeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanue GyHKIHA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl paluOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

Pammonansasie uncina. OOBIKHOBEHHBIE U
JIECATUYHBIC IPOOH, TTPOIICHTHI,
OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

PaIII/IOHaJH)HI)Ie ypcita. OOBIKHOBEHHEIE U
JECSITUUHBIE TPOOH, IPOLIEHTHI,
0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

JlericTBUTEeNbHBIE YHCIIa. PallioHaIbHbBIE U
HppalyoHaJbHbIC YHCTIa
ApudmeTnueckue oneparuu C
JEUCTBUTEIILHBEIMU YMCIIaMHU

Mopyne JENCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa
OKPpYTJICHUA, IPUKHUAKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

Apudmernueckuii KOpeHb HaTypaTbHON
CTETEHM U €r0 CBOMCTBA

ApudmeTnueckuiit KOpeHb HaTypaJbHOU
CTETEHM U €r0 CBOMCTBA

CreneHs ¢ pallMOHATBHBIM ITOKa3aTeIeM 1
€€ cBONCTBA




10

11

CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeIeM 1
€€ CBOIiCTBa

CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeIeM U
€€ CBOICTBa

12

13

14

[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COAEPKAIIMX CTENIEHU U KOPHU

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETIEHU U KOPHU

[IpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIeprKalINX CTENCHH U KOPHH

15

KonTtponsnast pabdora: "Cremnens ¢
palMOHAIBHBIM MTOKA3aTEeNIeM U €€
cBoiicra"

16

17

OyHKIHS, CIOCOOBI 3a1aHus QYHKITUH.
B3aumno obpatHbie pyHkuu. Komnosunus
byHKIMMA

I'padux GyHKIIUN. DIEeMEeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN

18

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HayeHut pynkuuu. Hynu pyHkuuu.
[IpomexxyTKH 3HaK MOCTOSTHCTBA

19

YérHble ¥ HeUETHBIE (PYHKIINU.
[Tepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (PYHKIIMH

20

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsmee 1 HanMeHblliee 3HAUYECHNUE
GYHKIMH HAa IPOMEKYTKE

21

JluneliHasi, KBagpaTU4Has U JPOOHO-




22

nuHenHas QyHKIIN

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTpoeHne TpaGuKOB ATUX PYHKITUH

23

24

25

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPUKOB ITHX PYHKIUH

Crenennast GyHKIUS C HATypaIbHBIM U
HeJILIM IMoka3ateseM. E€ cBoiicTBa u
rpaduk

CaoiicTBa U rpaduK KOpHSI n-Oi CTEICHH
KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHBIM ITOKa3aTeleM

26

CoiicTBa u rpaduk KOpHS N-0i CTENeHN
Kak (QyHKIMH 00paTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeIeM

27

28

29

30

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
METO/bI PEIICHUS HPPaLliOHAIBHBIX
ypaBHEHU U

WppaunonansHbie ypaBHeHHs. OCHOBHBIE

METO/BbI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHUU

Wppaunonanbubie ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS UPPALUOHAIBHBIX
yYpaBHEHUN

PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN
UPPALMOHAIILHBIX YPAaBHEHUN

31

PaBHOCHIIBHBIE ITEPEXO/IBI B PENIEHUHN
MPPaLMOHAIIBHBIX YPABHCHUN

32

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU




UPPALMOHATILHBIX YPAaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

33 UPPALMOHATILHBIX YPABHEHHM

34 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Herorona

35 Crenens c 1enbIM I0Ka3zareneM. buaom
Hsrotona
KonTtponbnast padora: "CBolicTBa 1 rpadpux

36 KOpHsI n-0# creneHu. MpparmoHaibHbie
ypaBHeHuUs"

37 [[MHOXeCTBO, Onepaiiy HaJi MHOXECTBAMHU
Y UX CBOWCTBA

38 Huarpammsl Ditnepa-Benna

39 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO
amnmnapara Jjis pelieHHs 3a71a4
OCHOBHBIE METO/IbI PEIIEHUS LEIbIX U

40 JTpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB
OCHOBHBIE METO/IbI PELICHHUS LIENbIX U

41 JpOOHO-pallMOHATILHBIX YPAaBHEHUH U
HEPaBEHCTB
OCHOBHBIE METO/IbI PELICHHUS LIENbIX U

42 JpOOHO-pallMOHATILHBIX YPAaBHEHUH U
HEPaBEHCTB
MHOro4ieHsl OT OJHON NEPEMEHHOM.

43 Jlenenrne MHOTOWJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

44 MHoTro4IeHBI ¢ TIeNbIMUA KO3 PHUITMEHTaMH.




Teopema Buera

45 Pemenue cucreM IMHEHHBIX ypaBHEHUI

46 Pelienue cuctem JIMHEHHBIX YpaBHEHUM
Marpuiia cucTeMbl TUHEUHBIX YPABHECHHIA.

47 Onpenenuresib MaTPUIBI 2X2, €10
F€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS
Ornpenenurens MaTpUIlbl 2%X2, ero

48 FeOMETPUUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAUCHUS

49 [Ipumenenue onpenenuTens sl perieHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

50 Pemienne npukiiagHbIX 3a/1a4 ¢ HTOMOILIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

51 Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

50 Pemienue panmoHanbHBIX YPaBHEHHUH U
HEPaBEHCTB, CUCTEM JIMHENHBIX YPABHEHUN

53 [Toka3zarenbHas (pyHKIMSA, €€ CBOWCTBA U
rpadux

54 Hcnonws3oBanue rpadpuka QyHKIUN A5
pelIeHus: ypaBHEHUI

55 Hcnonws3oBanue rpadpuka QyHKIUN AJIs
pelIeHus] ypaBHEHUI
[TokazarenbHble ypaBHEeHUs.. OCHOBHbIE

56 METO/Ibl PEIICHUS] TOKA3aTeIbHbIX
ypaBHEHUH

57 [loka3zarenpHble ypaBHEHUs1. OCHOBHBIE




METO/Ibl PELICHUS] I0KA3aTEIbHbIX
ypaBHEHU U

IToxazaTenpHBIE YpaBHCHHA. OcCHOBHBIE

58 METO/IbI PEIICHUS TOKA3aTEeIbHBIX 1
ypaBHEHU M

59 KontponpHas pabdora: "I[lokazarensHas |

kmus. [lokasarensHele ypaBHeHUS"
yH y

60 Jlorapudm uymncna. CBoicTBa jJorapudpma 1

61 Jlorapudwm yucna. CoiicTBa norapudpma 1

62 Jlorapudm uymncna. CBoicTBa jJorapudpma 1

63 JecsaTruunble U HATypallbHbIE TOTapU(PMBI 1

64 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH(PMBI 1

65 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX |
J0rapupmbl

66 [Ipeo6pa3oBanue BbIpaxeHU, copepKaluX |
aorapudmbl

67 [Ipeo6pa3oBanue BbIpaxeHH, coaepKalux |
aorapudmsl

68 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U |
rpadux

69 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpaduk

70 Hcnonb3oBanue rpaduka QyHKIMM 115 !
peuieHust ypaBHEHU I

71 Hcnonb3oBanue rpaduka QyHKIMM 115 |
peuieHus: ypaBHEHU I

72 Jlorapudmuueckue ypaBHeHus1. OCHOBHBIC 1




METO/Ibl PeIIeHUs JTOrapuGMUIECKUX
ypaBHEHU U

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

73 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUU

75 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
norapu(pMHUECKUX YpaBHEHHHA

76 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

77 KonTtpomnpnast pabdora: "Jlorapupmudaeckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

73 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

79 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

20 APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIOBOTO apryMeHTa

81 APKCHHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

82 OIpeEIEHNE TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIOBOTO apryMeHTa
TpuronomeTpudeckass OKpyKHOCTb,

83 OIpeEIEHUE TPUTOHOMETPUYECKHUX

(GyHKLIUI YUCIOBOTO apryMeHTa




84 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

85 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

86 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYITBI 1

28 [Ipeobpa3oBaHyre TPUrOHOMETPUUECKUX |
BBIpKEHU I

29 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpKEHU I

01 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpKEHUI

92 Penienne TpUroHOMETpUUECKUX YpaBHEHUN 1

93 Pemenne TpuroHoMeTpuUECKMX ypaBHEHUN 1

94 Penienne TpUroHOMETpUUECKUX YpaBHEHUN 1

95 Pemenune TpuroHoMeTpruuecKUxX ypaBHEHUN 1

96 Penienne TpUroHOMETpUUECKUX YpaBHEHUN 1

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUN 1

98 Penienne TpUroHOMETPUUECKUX YPAaBHEHUH 1
KonTponbhas pabota:

99 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

100 ocjenoBareibHocTe. Meton 1
MaTeMaTHIECKOW WHIYKIIH

101 MOHOTOHHBIE U OTpaHUYEHHbIE |

IMOoCJICa0BaTCIbHOCTH. I/ICTOpI/Iﬂ aHaJin3a




OECKOHEYHO MaJIbIX

102 Apudmernueckast mporpeccus

103 ['eomeTpuyeckas nporpeccus

104 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccus

105 Cymma 6ecKOHEYHO yOBbIBAIOIICH
FE€OMETPUUECKOMN MPOTrPECCUU

106 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucio e. Dopmyina ClI0KHBIX IPOLUEHTOB

107 JIMHENHBIN U YKCIOHEHIMAJIBbHBIA POCT.
Yucio e. Dopmyna ClI0KHBIX IPOLUEHTOB

108 Hcnonbp3oBaHue mporpeccuu A peleHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

109 [TpumeHeHnue npoOei u NPOLEHTOB s
pelIeHNs TPUKIAHBIX 3a7a4

110 [Ipumenenue qpobeit 1 MPOLEHTOB JIs
pEILIeHNs TPUKIAHBIX 3a7a4

11 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepoiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKINHA

114 CpoiicTBa (h)yHKIIMI HENPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116 Metoa MHTEpPBAJIOB JIsI PEILICHUS




HEPaBCHCTB

MGTOH HUHTCPBAJIOB JIA pCIICHUS

117
HEPABCHCTB

118 Meron UHTEPBAJIOB JUIsl PELLEHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast npou3BOIHBIC PYHKIIUU

122 Onpenenenue, reOMETPUYECKUN CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUEe KacaTebHOU K TpaduKy
byHKIUN

125 YpaBHeHUEe KacaTebHOU K TpaduKy
byHKIIIHN

126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA

127 [Ipou3sBoaHbIE IIeMEHTAPHBIX (HYHKIUN

128 [Ipon3BoHAs CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMITO3ULIUU (YHKIUI

129 [IponsBoHas cyMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3ULIUU (YHKIUI

130 [IponsBoHas cyMMBI, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKIIUN

131 Kontponbnas padora: "[IponsBognas”




[ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL

132 3HaHui: "YpaBHeHus" !

133 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 A |
3HaHui: "OyHKIMN"

134 Wrorosast KOHTpoJIbHAS paboTa 1

135 HroroBast koHTpoOIbHAs paboTa 1

136 HOBTOPGHI/IG, 00001IeHe, CUCTeMATH3AITIS |
3HAHHUN

OBILEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Tpuronomerpuieckne GyHKIUH, UX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKINH, HX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U Tpaduku

Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBA U rpaduKu

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

OT100p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKUX
YpPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKUX

YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH




Pemenne TPUT'OHOMETPHUICCKUX

10
HEPABEHCTB

1 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

12 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

13 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

14 TPUTOHOMETPUUECKUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"
KomriekcHele uncna. AnreOpandeckas u

15 TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa
KomrmnekcHele uncna. AnreOpandeckas u

16 TPUTOHOMETpHUEcKas (pOopMbI 3aIucu
KOMILJIEKCHOTO YHUCIIa

17 Apudmernueckue oneparuu ¢
KOMILJIEKCHBIMU YU CJIaMHU

13 Apudmernueckre onepaum ¢
KOMILIEKCHBIMHU YHCIIaMU

19 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJMHATHOM TNIOCKOCTH

20 N300parkeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOM TUIOCKOCTH

)1 ®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMIIJIEKCHOTO YHUCIIa

22 ®opmyna Myaspa. Kopuu n-oii ctenenu u3




23

KOMIIJICKCHOT'O 4YHCJia

[IpuMeHeHne KOMIUIEKCHBIX YUCEIT JIst
peuieHus GU3NYEeCKUX U Te€OMETPHUUECKUX
3aa4y

24

[IprumeHeHre KOMIUIEKCHBIX YHCEN IS
penieHus GU3NIECKUX U T€OMETPUICCKHIX
3a1a4

25

26

27

[IpuMeHeHne Npon3BOJHOM K
WCCIIEIOBAaHHIO (PYHKITI1 HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpumeneHne Mponu3BOIHON K
UCCIIeI0BaHUIO (PYHKIMI1 HA MOHOTOHHOCTb
U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

28

[IpuMeHeHne Mpou3BOHOM K
HCCIIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

29

30

31

[IpuMeHeHne Mpon3BOJHOM K
Uccie0BaHuI0 QYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
Hccaea0BaHui0 (DYHKIIMI HAa MOHOTOHHOCTD
1 OKCTPEMYMBI

HaxoxaeHrne HauOoJIbIIero u
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHOU
(GyHKINU Ha OTpe3Ke




32

33

34

Haxoxnenune HanOombIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKINU Ha OTpE3Ke

Haxoxnenne HauOOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMIPEPHIBHON
(yHKIIMH Ha OTpE3Ke

Haxoxneaue HauOoJIbLIErO U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

35

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GbyHKINU Ha OTpE3Ke

36

37

38

Haxoxnenne HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

[Ipumenenne npou3BOIHOM JIs
HAaXO0XJCHUS HAaUJTY4IlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
HAXO0XJICHUS HAaUJTY4IlIEro pelieHus B
MPUKIAIHBIX 3a7a4ax

39

[Tpumenenne npou3BOHOM IS
oTpeIeJICHUsI CKOPOCTH U YCKOPEHHS
mpolecca, 3a1aHHoTo GOopMYIOH UITN
rpaduKoM

40

[Tpumenenne npou3BOIHOM IS
OTpe/IeTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3a1aHHOr0 (GOPMYIION UITH




rpadgukom

41 Kommosurus ¢yHKImit

42 I'paduk kommozuuu GyHKIHMA

43 Kommnosumus ¢hyHkmmii

44 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

45 I'eomeTpuueckue oOpa3bl ypaBHEHUN U
HEPAaBEHCTB Ha KOOPJMHATHOMN IIOCKOCTH

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

A7 [lepBooOpa3Hasi, OCHOBHOE CBOWCTBO
IepBOOOPA3HBIX

43 IlepBooOpazHbIe 1eMEHTAPHBIX (DYHKIUH.
[TpaBuia HaX0XICHHS IEPBOOOPA3HBIX

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

50 NHuterpai. I'eoMeTpu4ecKnii CMBICI
UHTerpana

51 Brruncnenue onpenenéHHOro HHTerpaia mo
¢dbopmyne Hetotona-Jleitoamia

57 Brruncnenue onpeiei€HHOro HHTErpasa mo
dhopmyne HeroTona-Jleitonuna

53 [IpuMmeHeHne uHTerpaia A HaXOXKACHUS
TJI0IA e TIIIOCKUX PUTyp

54 [IpuMmeHeHne uHTETrpaia A1 HaXOXKACHUS
00BbEMOB r€OMETPUYECKHX TET

55 [Tpumeps pemerunit nuddepeHImarIbHbIX




ypaBHEHUU

[Tpumeps! pemennii qudQepeHnraIbHbIX

56 .
ypaBHEHHI
MaremaTrnueckoe MOAECIMPOBAHUE

57 peaJIbHBIX MIPOLIECCOB C TOMOLIBIO
g depeHIMaTbHBIX YPAaBHEHHMA

53 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

59 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTEeIbHBIX HEPABEHCTB

61 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

2 OCHOBHBIE METO/IbI pEUIECHUS
MOKa3aTeIbHBIX HEPABEHCTB

63 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

64 OCHOBHBIE METO/IbI pEUIECHUS
norapuMHUYECKUX HEPABEHCTB

65 OCHOBHBIE METO/TBI pEIICHUS
norapuMUYECKUX HEPABEHCTB

66 OCHOBHBIE METO/TBI pEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

67 OCHOBHBIE METO/IbI pELICHUS
HMpPpaLMOHATIbHBIX HEPABEHCTB

68 OcHOBHBIE METOBI PELICHUS

HUPPALMOHAIILHBIX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUS

69 HppalMOHATIbHBIX HEPABEHCTB

70 OCHOBHBIE METO/IbI pEeILICHUS
UppaloHAIbHBIX HEPABEHCTB

71 I'paduueckue METObI pELICHUS
UpPpalMOHAIIbHBIX YpaBHEHUI

7 I'paduueckue MeTo bl peLIeHus
UppalMOHATIbHBIX YpaBHEHUI

7 I'paduueckue MeTo bl peLIeHus
[0Ka3aTeIbHbIX YPaBHEHUN

74 I'paduueckue METOIbI pEeLICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

75 I'paduueckue MeTo bl peLIeHus
JorapupMUUECKUX ypaBHEHUN

76 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB

77 I'padnueckue MeToabl pereHus
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTo bl pelIeHus

78 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
YpaBHEHUI
I'paduueckue MeTOIbI peLIeHUs

79 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'padmyueckue MeToab! pemeHus

80 MOKa3aTeIbHBIX U JOrapupMUIEcKux
HEPAaBEHCTB

81 Hcnons3zoBanne rpadukoB PyHKITUN IS




HCCIEA0BAHUS IPOLIECCOB U 3aBUCUMOCTEM,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a]1a4
U3 APYrux y4yeOHBIX MPEIMETOB U
peanbHON KU3HU

Kontponbnas padota: "UpparnmoHaibHblie,

82 MOKa3aTebHBIC U JJOTapU(PMUUECKHE
HepaBeHCTBa"

83 HarypanbHble u nensle yucna

84 HarypanbHsle u niensie yucna

25 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
qucen

26 [IpuMeHeHne NpU3HAKOB ACIIUMOCTHU LETBIX
qucen

%7 [IpuMeHeHne npu3HAKOB AEIUMOCTH LETbIX
gucen: HOJl m HOK

28 [IpuMeHeHne npu3HAKOB AEIUMOCTH LETbIX
yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB ACITUMOCTH HETBIX
YHUCEJI: OCTATKH 110 MOIYJITIO

90 [IpuMeHeHne npuU3HaKOB ASIUMOCTHU LETIX
YHUCEJI: OCTATKH 110 MOTYJTIO
[IpuMeHeHne npuU3HaKOB ASIUMOCTHU LETIX

91 yucen: anroput™ EBknnaa 1is penieHus
3a/1a4 B LEJIbIX YHCIIAaxX

9 Kontponbras pabota: "Teopus menbix
yucen"

93 CucreMa 1 COBOKYITHOCTh YPaBHEHUH.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICACTBUA

Cucrema ¥ COBOKYIIHOCTh YpaBHEHUH U
HEepaBeHCTB. PaBHOCHIIbHbBIE CUCTEMBI U
CHCTEMBbI-ClIeICTBUSA. PaBHOCHIIBHBIE
HEpaBEHCTBA

94

05 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
96 COBOKYITHOCTEN MPpPALlMOHATIbHBIX
YpaBHEHUI

OCHOBHEBIE MCTO/bI PCIICHHA CUCTEM U

97
COBOKYITHOCTCH IMOKA3aTCJIbHBIX YPABHCHUU

98 OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYHHOCTGP'I MMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
100 COBOKYIIHOCTEH JIorapu(pMU4YECKUX
YpaBHEHU

[IpuMeHeHNEe CUCTEM K PELIEHHIO
MaTeMaTHUYECKUX 3a7a4 U 3a7a4 13

101 pa3nuyHbIX 001acTeil HaAyKH U peabHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yabTaTOB

[IpumeHeHne CUCTEM K PELIEHHUIO
102 MaTeMaTUYeCKUX 3a/1a4 U 3aJa4 u3
pa3nuyHbIX 001acTeil HAyKH U peabHOM




KU3HU, HHTEPIPETALUS TOTYyYECHHBIX
pe3yJIbTaTOB

[IpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3

103 pa3IUYHBIX 00JIacTel HAYKH U pealbHON
YKU3HH, UHTEPIIPETALUs IOJTY4EHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "Cucrembl

104 palrOHANBHBIX, UPPALUOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

PanmonansHbie ypaBHEHHUS C TapaMeTpamu.

105 I'paduueckue MeTompl peiIeHus 3a1a4 ¢
rnapameTpamu

106 PanmonansHbIe HEpaBEHCTBA C
napameTpamu

107 PannoHnaneHbIe CUCTEMBI ¢ TapaMeTpamMu

108 UppanmonanbHbie ypaBHEHUS, HEPABEHCTBA
C mapaMmeTpaMu

109 HppanmoHanbHbIle CUCTEMBI C TApaMeTpaMu

110 [Toka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPaAMU

112 Jlorapudmudeckue ypaBHEeHUS,
HEpaBEHCTBA C MapaMeTpamMu

113 JlorapupmMuueckre CUCTEMBI C
rnapameTpamu

114 TpuroHomMeTpu4ecKre ypaBHEHUS C




115

rnapameTpamu

TpuroHnomeTpruyeckue HEPaBEHCTBA C
napameTpamu

116

117

118

119

120

TpUroHoMeTpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue n nccnenoBanue
MaTeMaTUYECKUX MOJENIEH peaabHbIX
CUTYalHil C MOMOIIBIO YPaBHEHUH C
rapaMeTpamu

ITocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIEel peanbHbIX
CUTYyallUi C TOMOIIBIO CUCTEM YpaBHEHUH C
napameTpamu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYalMH C IIOMOILBIO CUCTEM YPABHEHHH C
napameTpamu

KonTponbnas pabora: "3amgauu c
napaMerpamu’

121

122

123

[ToBTOpeHme, 0600IIEHNE, CHCTEMATH3 AT
3HaHui: "YpaBHeHUS"

[ToBTOpeHme, 06001IeHNE, CCTEMaTH3aIlUs
3HaHui: "YpaBHeHus"

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT
3HaHui: "YpaBHeHus. Cucremsl
ypaBHeHUi"

124

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3HaHuii: "HepaBencrna"




[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL

125 . " 1
3HaHui: "HepaBeHncrsa

126 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL |
3HaHuii: "HepaBencrna"

127 [ToBTOpenue, 06001IEHNE, CUCTEMATH3AIHS |
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

128 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus |
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

129 [ToBTOpeHnue, 060061IeHNE, cCUCTeMaTH3alus |
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

130 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS |
3HaHui: "VIHTErpan u ero npumeHenue"

131 [ToBTOpeHnue, 060061IeHNe, cUCTeMaTH3alus |
3HaHui: "Oynkun"

132 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3aIlUs |
3HaHui: "Oynkun"

133 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS |
3HaHui: "Oyakun"

134 HToroasi KOHTpoJbHAsA paboTa 1

135 WroroBas koHTpoJsIbHAs paboTa 1

136 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIlUs |
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

AuireOpa u HavyaJ1a MaTeMaTU4ecKoro anaausa. 10-11 kiaaccel. (0a30BbIid U
yriayoseHHnbiid ypoBHun) - AaumoB A.IIl., Koasirun FO.M. u ap.

METOJIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS
DenepajbHas padoyas IporpaMMa cpeaHero o0uero 00pa3oBaHmsi.

MaremaTuka

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

OoOpa3oBareibHasi OHJIAHH — IJIaTGopma Yun.py
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