MUHUCTEPCTBO ITPOCBEILEHUSI POCCUMCKOM ®EJTEPALIUU
MuHucTepcTBO 06pa30BaHHsI H MOJIOIEKHON NOAMTHKH PsizaHckoii o6aacTu
MynunuunanabHoe obpasoBanue - [IpoHCKHII MyHHUHNANLHBIH paiion
Psizanckoii o61acTu

Hosomuuypunckass COLI Ne 2 um. U.B.Muuypuna

PACCMOTPEHO COT'JIACOBAHO YTBEPXAEHO: .
/. W =\
[Temarorunueckum 3amecTuTeNb AUPEKTOPa ﬂupékTop LIKOJIBI v\‘
Cogetom no YBP 'j’f/ |9y / :
7. 24 . ""\: VKHKMaKnHa,«B.H.
A (lecdcbo  H 4O Tlpueay Ne76 01 315 08 23
[IpoTokon 0T «31» 08 23T,  —mmemmmmeeeeeeeeee ot «30» 08 L. :
23r.
PABOYASI IPOTPAMMA
(ID 3066307)

y4ebHoro npeamera «Ajreépa H Ha4a/ia MaTeMATHYECKOT0 AHAJIH3A.
Yray6neHHbIH YpOBeHbY

Jutst o6yyarommuxces 10 — 11 xaccos

HoBomuuypuuek 2023



MNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYy4YaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroniuecsi OBJIaJEeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIUpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHblll Kypc anreOpbsl U Hayajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJIECHUUH pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOMN KU3HH,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIMSIMHU ainreOpbl M MaTEeMaTHMUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLUHUU U PacCyXJaTh JEAYKTHUBHO, HUCIIOIb30BATh
0000IlIEHHE ¥ KOHKPETH3allhio, a0CTparupoBaHUWE M aHAIOrUI, (opMHUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00ydYarolluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETAllUd  TIOJIYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOLIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIBHBIM BOCIIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBIM peanu3yeTcs Kak 4Yepe3 YYeOHbId Marepuan, CrnocoOCTBYIOLIUN
(OpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHOM
JeATCIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe Meroauku oOydeHus ajnredOpe W HavajlaM MaTeMaTH4YECKOro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BBIIEJIECHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TUHUMU: «YHuncna
U BblUMCIEHUs», « DyHKIMU U rpaduku», «YpaBHEHUSI U HepaBeHCTBay, «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKUE JIMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIAasICh HOBBIMH TEMaMH W pa3jaeiamMu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTyalluH, IPUMEHATh 3HAHUS, TOJYyYCHHBIC IPU W3YYCHUH Y4eOHOTO Kypca, AJis
peIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOIr0 00111ero 00pa3zoBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHUCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHW HA MHOYECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJIEH pEeaNbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCS 00O0OIICHHE U
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolMecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHHUs
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
coAepKalmx mapameTpel. [lodydeHHBIE yMEHHs HIMPOKO HCHOJB3YIOTCS MpH



UCCIeNOBaHNH (DYHKIMI ¢ TTOMOIIBIO MPOW3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKXKE BBIPAXKCHUH,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepruajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKAa HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTHYECKOU, rpaduueckoi u cioBecHoU. Ero msydenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
yCKOpeHusl TmporieccoB. JlaHHasi coaepkaTeibHas JHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4ECKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIIAIOIIMXCS pe3yJbTaTaX, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS MaTEMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeiaraloT HamOosee YHUBEPCAJIbHBIA SA3BIK, OOBETUHSIONUINI BCE pa3nesbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJIsi BBIPAXKEHUSI CBOMX MBICIIECH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEMaTHUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOJEIMPOBAHUSA, KOTOPbIE MpPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXX/IbI U3 pa3JieloB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHne yueOHOro kypca «AnreOpa M Hayajlla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

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

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wnensiM nokazareneMm. buHom HeroTtoHa. Hcnons3oBanue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ panvoOHaJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleleHne MHorowieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TMOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TPUroHoOMETpUYECKUX YPABHEHU .



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIagHBIX 3aJad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha IPOMEXKYTKE.

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

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

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

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

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEAJIBHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTeMaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

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

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIOMIANEH TUIOCKUX (GUTyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTusX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (Gu3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOdEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJCTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckme geicTBUs:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILIEHNS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPKIACHUSX, Mpejarath KPUTEPUHU IJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI 1O pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanmueii:

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

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

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (PopMmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B X0/ie 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMON TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
dbopMynIupoBaTh pazHOTrIacHsl, CBOM BO3PAKEHUS;

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

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pElICHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABbIKAMU  TO3HABATEIBHOM  pedueKcuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

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

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBbHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJb JEUCTBUTEIIBHOTO YHCIIA;

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

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMNEpUPOBATHh TOHATHEM: CTENEHb C IIeJIbIM MOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

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

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

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YHCIIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPaBHEHWI, NPUMEHSATh METOJ HWHTEPBAJOB I PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa HA MHOTOYIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

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

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSAMHU Il MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allllapaTa ajareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: O0OJACTh OIPENETICHUS U MHOXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE W HaUMEHbLIEE 3HAYeHUE (YHKIMU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM OKa3aTeJIeM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBa M rpaduKH, HCIOJb30BATh MX TpapuKu IJid pELIeHUs
YPaBHEHHU;

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

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lady U3 APYrMX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLUAJIBHBIA POCT, GopMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC TOCJIEI0BATEILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpPUPOBaTh MOHATHEM: (YHKIUS, HETNpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapat JijIsl ONUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CcBOOO/IHO OMNEpUPOBaTh TMOHSATUSIMU: HATypalbHOE W LEJIO€ YHUCIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMUHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJU U apaMeTpPBhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TOCTPOCHHBIE MOJEIM C MCIIOJb30BAaHUEM allapara ajireopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TEOMETPUYECKHE o0O0pa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

UCITI0JIb30BATh MPOU3BOHYIO JIJISl UCCIIeOBaHUS (YHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHsS Tpoliecca, 3aJaHHOTO (PopMyIlioNn uim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN TIOCKUX (GUTYp M 0OBEMBI TEJI C IOMOUIBIO MHTETPAaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

Jara nzydyenus

1 [ToBTOpeHue 1

5 I'padux Gynkmuu. InemeHTapHbIC TPpeoOpa3oBaHusl rpad)uKoB 1
byHKIMi

3 OO6nacTp onpeneneHus: 1 MHOKECTBO 3HAUCHUH (PYHKITUH. 1
Hymu @ynkun. [IpoMexxyTku 3HaK MOCTOSTHCTBA

4 Yérupie u Heu€éTHbIe PyHKuuu. [lepuoanueckue GyHKINH. 1
[TpomexyTKH MOHOTOHHOCTH (DYHKIIUH

5 MaxkcumyMbl 1 MUHUMYMBI pyHKIuu. Hanbonsiee u 1
HalMeHbllIee 3HaueHUe (PyHKIMH Ha IPOMEXYTKE

6 Jluneitnasi, kBagpaTHuHas U ApoOHO-TMHENHAs PYHKIINH 1

7 DeMeHTapHOe UCCIeI0BaHUEe U MOCTPOEHUE rPahuKOB 3TUX 1
byHKIMI

3 DNeMEHTapHOE HUCCIIEI0OBAaHUE U ITOCTPOEHHE I'PpaUKOB 3TUX 1
byHKIMI

9 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEIEIICHNE 1
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa

10 Tpuronomerpruyeckas OKpy>KHOCTb, OIIPEJIECIICHHAE 1
TPUTOHOMETPUUYECKUX (PYHKLUH YUCIOBOTO apryMeHTa

11 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT'€HC YUCIIOBOIO apryMEHTa 1

12 CuHycC, KOCHHYC, TAHT'€HC ¥ KOTAHT€HC YMCIIOBOTO apryMEHTa 1

13 ApKcUHYC, apKKOCUHYC ¥ apKTaHI'€HC YMCIOBOTO apryMEHTa 1

14 ApKcUHYC, apKKOCUHYC U apKTaHI€HC YUCIOBOTO apryMeHTa 1




15 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

16 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

17 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

18 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

19 [IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUM 1

20 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1

21 [IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUM 1

22 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUI 1

23 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1

24 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

25 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1

26 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

27 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUI 1

28 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIA 1

29 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

30 KonTponsHas pabora: "TpuroHoMerpuueckre BbIpaXKeH!s U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

31 MHO03k€ecTBO, Onepaluy HaJl MHOKECTBAMH U UX CBOMCTBA

32 Juarpammsl Dlinepa-BeHnHa

33 [TpumMeHeHrne TeOpEeTHKO-MHOKECTBEHHOTO armapaTta Jyist 1
pereHus 3a1aq

34 ParnmonanbHble ynciaa. OOBIKHOBEHHBIE U JIECTUYHBIE IPOOH, 1
HPOIIEHTHI, OECKOHEUHBIE MEPHUOIHUECKUE TpodH

35 ParnmonanbHbie ynciaa. OObIKHOBEHHBIE U JIECTUYHBIE IPOOH, 1
IPOIEHTHI, 0ECKOHEUHBIE MEPHOANUECKUE TpodU

36 [TpumeHenne apoOe U MPOLIEHTOB ISl PEIICHUS TIPUKIIATHBIX 1




3aaad

[Tpumenenue apobeli U NPOIEHTOB AJIs PELICHUS TPUKIIATHBIX

37
3a1a4

38 [JeiicTButenpHble ynciia. PaninoHanbHble U UppalMOHAJIbHbBIE
yucia

39 ApudmeTndeckre oneparuu ¢ 1eHCTBUTEIBHBIMU YUCITAMH

40 Monyib 1€MCTBUTEILHOTO YUCIIA U €ro CBOMCTBA

41 [TpubnmxEHHBIC BBIYUCIICHHUS, IPABUIIA OKPYTIICHUS, IPUKHUIKA
Y OLICHKA PE3yJIbTaTa BHIYUCICHUI

42 OcCHOBHBIE METOIbI PEILICHUS IENbIX U APOOHO-PAIIUOHATILHBIX
YpaBHEHUI U HEPABEHCTB

43 OcHOBHBIE METOIbI PEILICHUS IENbIX U APOOHO-PAIIUOHATILHBIX
YpaBHEHUI U HEPABEHCTB

44 OCHOBHBIE METO/IbI PEIICHHUS LIEIIBIX U JPOOHO-PAIMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB

45 MHorouieHsl ¢ nenbiMu ko dunuentamu. Teopema Buera

16 MHorouieHsl OT OJHON NEPEMEHHOM. [leleHre MHOTro4YIeHa Ha
MHOT'OYJIEH C OcTaTKoM. Teopema besy

47 Pemenne cucreM MMHENHBIX YpaBHEHUN

48 Peuienne cucreM ITUHENHBIX YPaBHEHUN
Marpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUN. Onpeaenurens

49 MaTpHUILIbI 2X2, er0 FreOMETPUYECKHI CMBICI U CBOWCTBA;
BBIYMCIICHUE €r0 3HAYCHUS

50 Onpenenuresb MaTPUIBI 2X2, €r0 TEOMETPUYECKHI CMBICT U
CBOICTBA; BBIUMCICHUE €TI0 3HAYEHUS

51 [IpuMenenue onpeaenuTens AJis peUIeHUs] CUCTEMBbI JIMHEUHBIX

YpaBHEHUN




Pemenne IMMPUKIAAHBIX 3a4a4 C MIOMOIIbIO CUCTCMBIL JIMHEHHBIX

52 .
YpaBHEHUN

53 Pemienne npukiiagHbIX 3a/1a4 ¢ HOMOIIBIO CUCTEMbI JTUHEHHBIX
ypaBHEHUI

54 KoHnTtposnbHas pabota: "PanroHansHble ypaBHSHHUSI U
HepaBeHCTBA. CHUCTEMbI IMHEHHBIX YpaBHECHUI"

55 Crenens ¢ nenslM nokasareneMm. bunom Herotona

56 Crenens ¢ 1enbM nokasareneM. bunom HeroTona

57 CrerneHHast QyHKITUS C HATYPAIBHBIM U IIEIBIM ITOKA3aTEIICM.
E€ cBoiicTBa u rpadux

58 KonTtponpnas padora: "Crenennas pynknus. E€ cBoiicTBa u
rpapux"”

59 ApudmeTnueckuii KOpeHb HATYPaJbHOW CTENIEHHU U €ro
CBOMCTBA

60 Apudmerndecknii KOpeHb HATYPaJIbHON CTENIEHH U €T
CBOMCTBA

61 [IpeobpazoBaHust YHCIOBBIX BRIPAKEHUHN, COJIEPIKAIINX
CTENEHU U KOPHU

62 [TpeoOpazoBaHus YHCIOBBIX BRIPAKEHUN, COJEPIKAIIINX
CTENEHU U KOPHU

63 [IpeobpazoBaHust YHCIOBBIX BBIPAKEHUH, COJIEPIKAIIUX
CTENEHU U KOPHU

64 Wppanronansueie ypaBHeHHs. OCHOBHBIC METO/IbI PEIICHUS
HUPPAMOHATILHBIX YPaBHEHUN

65 Uppanmonanbubie ypaBHeHUsI. OCHOBHBIE METO/IbI PELICHUS
MPPALMOHATBHBIX YPaBHEHUN

66 Uppanronansueie ypaBHeHHs. OCHOBHBIC METO/IbI PEIICHUS

MPPALMOHAIBHBIX YPABHEHUN




PaBHOCUIIBHEIC MepexXoAbl B pCHICHUN UPPALUOHATIbHBIX

67 . 1
ypaBHEHUH

68 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN UPPALIMOHAIBHBIX 1
ypaBHEHUH

69 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEILIEHUH HPPALMOHAIBHBIX 1
ypaBHEHUH

20 PaBHOCHIIBHBIE TIEPEXO/IbI B PEILIEHUN UPPALIMOHAIBHBIX 1
YpaBHEHUN

7 CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN KaK (yHKIMA 1
00paTHOM CTENEHHU C HaTypaJbHbIM [10KA3aTeIeM

7 CaoticTBa U rpaduK KOpHs N-Oi CTENeHH KaK (PyHKIHH 1
00paTHOM CTENEHH ¢ HaTypaJlbHbIM [TOKa3aTeIeM

73 KonTtponpHast padora: "CBoiicTBa 1 rpaguk KOpHs N-0i 1
crenenu. VppannonainbHble ypaBHeHUS"

74 Crenens ¢ pallMOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

75 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENIEM U €€ CBOWCTBA 1

76 CreneHs ¢ palluOHATBHBIM IMOKa3aTeIeM U €€ CBOMCTBA 1

77 [Toka3zarenbHas ¢pyHKIMS, €€ CBOMCTBA U rpaduk 1

78 Wcnonb3oBanue rpaduka GyHKINN AJIs pellIeHUs] ypaBHEHU I 1

79 Hcnonb3oBanue rpaduka GyHKINN AT pelIeHUs] ypaBHEHHH 1

80 [TokazarenbHble ypaBHEHUsI. OCHOBHBIE METO/bI PELICHUS 1
ITOKa3aTeJIbHBIX YPaBHEHHUU

81 [loka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/ABI PELICHUS 1
MTOKa3aTeJIbHBIX YPaBHEHHUI

82 [loka3zarenbHble ypaBHEHUsI. OCHOBHBIE METO/ABI PELICHUS 1
MoKa3aTeIbHbIX YpaBHEHUN

83 KonrtponsHas padora: "[lokazaTensHast QpyHKITHS. 1




[Toka3arenbHble ypaBHEHUS"

84 Jlorapudm uucna. CoiicTsa jgorapudma 1

85 Jlorapudwm yucna. CBoiicTBa norapugma 1

86 Jlorapudwm yucna. CBoiicTa norapugma 1

87 JlecaTHYHBIC U HATYPAJIbHBIC JTOTaPHPMBbI 1

88 JlecaTUUHbIE U HATYypaJIbHBIE JTOTapH(PMbI 1

89 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTAPHPMBbI 1

90 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIMX JIOTAPU (MBI 1

91 [IpeoOpa3zoBaHue BeIpaKEHUH, COJIEPIKAIIUX JTOTapHUPMBbI 1

92 Jlorapudmmueckas GpyHKIus, €€ CBONCTBA U Tpaduk 1

93 Jlorapudmuueckas GyHKIUsA, €€ CBONCTBA U rpaduK 1

94 Hcnonp3oBanue rpaduka QyHKIMH 11 pELICHUs] YpaBHEHUH 1

95 Hcnons3oBanue rpaduka QyHKIUU A PEIICHUS] ypaBHEHUIN 1

96 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS 1
norapu(pMUUECKUX ypaBHEHHIA

97 Jlorapudmuueckue ypaBHenusi. OCHOBHBIE METObI PEIICHHUS 1
norapu(MUUECKUX YpaBHEHUN

08 Jlorapugmuueckue ypaBHeHUs. OCHOBHbBIE METOBI PEIIEHUS 1
norapu(pMHUUECKUX ypaBHEHHIA

99 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTApU(MUIESCKAX 1
ypaBHEHHIA

100 PaBHOCHITBHBIE TTEPEX0/Ibl B PEIICHUH JIOTApU(DMUIECCKUX 1
ypaBHEHHHA

101 KonTtponbHas padora: "Jlorapupmuueckas GyHKIuS. 1
Jlorapudmuueckue ypaBHeHus"

102 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS 1

MocJaeq0BaTeNbHOCTEe. MeToa MaTeMaTH4eCKOM HHAYKIIUU




MOHOTOHHBIC U OIrpaHUYCHHBIC MMOCJICAOBATCIIBHOCTH.

103 1
Hcropus aHanuza OECKOHEYHO MaJlbIX

104 Apudmernueckast mporpeccus 1

105 ['eomeTpuyeckas nporpeccus 1

106 Beckoneuno yOsIBaromasi reoMeTpu4ecKas mporpeccus 1

107 CyMMa 0eCKOHEUYHO YOBIBaIOIIEH T€OMETPUUYECKON ITPOTPECCUH 1

108 JInHenHbIN ¥ 3KCIIOHEHIMaNbHBIN pocT. Yucio e. ®opmyna 1
CJIO’KHBIX TIPOLIEHTOB

109 JlunelinbIi ¥ 3KCcIOHEHIMANbHBIN pocT. Yucio e. opmyna 1
CJIO’KHBIX IPOLIEHTOB

110 Vcnonb30BaHue NpOrpeccuu AJIs pelIeHus peasibHbIX 3a/1a4 1
HPUKJIAJHOTO XapakTepa

111 KonTponsHas padora: "[locienoBarensHOCTH U Iporpeccuu’” 1

112 HenpepriBHble GYHKIIMN U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMNTOTHI I'paUKOB (PyHKUINN 1

114 CaoiicTBa (h)yHKIMH HENPEPHIBHBIX HA OTpE3Ke 1

115 CaolicTBa (DyHKIMI HEIPEPHIBHBIX HA OTPE3KE 1

116 MeTton MHTEPBAIIOB JUJIsl PELIEHHSI HEPABEHCTB 1

117 Meroa MHTEPBAJIOB VISl pELICHUST HEPABEHCTB 1

118 [TpuMeHeHNEe CBONMCTB HEMPEPBIBHBIX (DYHKLMH IS peleHHsI 1
3ama4

119 MeTto MHTEPBAIIOB JIJIsl PELIEHUSI HEPABEHCTB 1

120 [TprMeHeHre CBOMCTB HENPEPHIBHBIX (QYHKIIUH IS pelIeHus 1
3amad

121 [lepBas u BTOpast Npou3BOIHbIE GYHKLIUU

122 Ornpesenenne, reOMETPUUECKHI CMBICT TIPOU3BOHON

123 Onpenenenue, GU3NIECKUN CMBICT IIPOU3BOJHOM




124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1

125 VYpaBHeHUe KacaTebHOU K rpaduKy yHKIIMH 1

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1

127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1

128 [IponsBoaHas CyMMBI, TPOU3BEICHHS, YACTHOTO M KOMITO3HIIUU 1
byHKIMI

129 [Ipou3sBoaHast CyMMBI, TPOU3BEICHHSI, YACTHOTO M KOMIIO3HUILIUU 1
byHKIII

130 [IponsBoaHas CyMMBI, IPOU3BEACHHSI, YACTHOTO ¥ KOMITO3UIINU 1
byHKIMI

131 Kontposnbnas padora: "[IponsBognas” 1

132 [ToBTOpenue, o6o0IICeHNE, CUCTEMAaTH3AIUS 3HAHUN: 1
"VpaBHenus"

133 [ToBTOpEHue, 0000IIeHNE, CHCTEMaTH3alKs 3HAHU: 1
"OyHkuun"

134 Hroroas xoHTpoabHas pabora

135 HToroBast KOHTpOJIbHAsA paboTa

136 [ToBTOpEeHUE, 00001IEHNE, CHCTEMATH3aIUs 3HAHUT

137 OyHK1MS, cr1ocoObl 3a1anus GyHKIMH. B3anMHo oOpaTHbIe 1
¢yukun. Komnosunus ¢pyHkimit

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 137




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka JaTa nzydyenus
Bcero

Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U rpaduku
Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaduKH

3 [IpumMeneHre MpON3BOIHON K UCCIIEAOBAHHIO (PYHKINI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

4 [TpuMeHeHne NpOU3BOIHOM K MCCIeI0BaHNIO (QYHKIIMN Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI

5 [Ipumenenue npou3BOIHOM K MCCIEA0BaHUIO (PyHKIMN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

6 [TpumMeneHre MpON3BOIHON K UCCIIETOBAHHIO (DYHKIMIA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

7 [TpuMeHeHne NPOU3BOIHOM K MCCIeI0BaHNIO (QYHKIIMN Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI

8 [IpumeHneHue npou3BOIHON K MCCIeI0BaHUIO (PYHKIMN Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

9 Haxosxnenne HauOoJbIero 1 HAMMEHbILIETO 3HaYEeHUs 1
HEenpepbrIBHON (YHKIIUU HA OTPE3Ke

10 Haxosxnenne HauOoJbIero 1 HAMMEHbLIETO 3HaYEeHUs 1
HENpepbIBHON (PYHKIIMU HA OTPE3Ke

11 Haxoxnenrne HauboIbIIero 1 HAMMEHbIIET0 3HaYEHUS 1
HenpepbrIBHON (YHKIIUU HA OTPE3Ke

12 HaxoxeHre HanOobIIero 1 HAMMEHbBIIETO 3HAUYSHUS 1
HEenpephIBHON (YHKIIUU HA OTPE3Ke

13 Haxoxxenre HanOobIIero 1 HAMMEHbBIIETO 3HAUYSHUS 1




HETPEPHIBHON (PYHKIIUU HA OTPE3KE

HaXO}K,I[eHI/IC HAuOOJIBIIEr0 1 HAMMEHBIIIETO 3HAUYCHHS

14 HETPEPHIBHON (PYHKIIMU HA OTPE3KE

15 [TpruMeHeHre NPOU3BOIHOM /1711 HAX0XKIEHHUS HAWIIyUIIero
pelLIeHMs B IPUKJIAJHBIX 3a/1a4ax

16 [IpuMeHeHne NPON3BOIHOMN I HAXO0KICHUs HAUITy4IIEro
pelIeHNs B IPUKJIAJIHbIX 33aa4ax

17 [TpumMeHeHne NPOU3BOIHOMN AT ONPENENEeHHsI CKOPOCTU U
YCKOPEHUs TIpoIiecca, 3aJaHHOTO (JOPMYIION WK rpaduKoM

18 [TpumMeHeHre NPOU3BOIHOM /TSl OIPEEeNeHHsI CKOPOCTU U
YCKOpEHHs Ipoliecca, 3aJaHHOro popMyJIoi nin rpadpukom

19 Komnosunus ¢pyHkuumit

20 Komnoszumus ¢pyHkimii

21 Komrmozumus ¢pyHKIui

99 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON
IJIOCKOCTH

93 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON
IJIOCKOCTH

24 KonTponsnas pabora: "UccnenoBanue GyHKIMM ¢ TOMOIIbIO
MPOU3BOTHOM"

25 [TepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

26 [TepBooOpasuble snemenTapHbIX GyHKIui. [IpaBuna
HaXO0X/IEHUS MePBOOOPa3HbBIX

97 [TepBooOpaznbie anemMeHTapHbIX GyHKIUN. [IpaBuna
HaXO0X/IEHUS MEPBOOOPa3HbBIX

28 Hurerpain. I'eomeTpuyeckuii CMbICI HHTErpaja

29 Brruucnenue onpenenéHHOro HHTETpaia mo Gopmyse




Herorona-Jleitbunna

Brruncnenue onpenenéHHOro uHTerpana no gopmyse

30 Herotona-Jleitoauna !

31 [TpumeHeHue uHTErpaia A HaXO0XACHUS TUIoUIa/Iel TUIOCKUX 1
¢duryp

39 [Ipumenenne uHTErpaNa 1 HAXOXKIACHUS 00HEMOB 1
reOMETPUYECKUX TeI

33 [Tpumeps pemienuit AudepeHnaIbHbIX YpaBHEHHMA

34 [Tpumeps! pemennit udepeHraaTbHbIX ypaBHEHUN

35 MaremaTrueckoe MOJEIMPOBAHHIE PEAIbHBIX MTPOIIECCOB C 1
OMOIIbI0 T} PepeHITNANTBHBIX YPaBHEHUN

36 KonTponbnas pabota: "[leppoobpasznas u unterpan" 1

37 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U TpaduKu 1

38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1

39 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKH 1

40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C TTIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

42 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C TTIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C MOMOIIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB 1

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1




KonTtponpnas padora: "['paduku TpUroHOMETPUIECKUX

48 ¢dbyakumid. TpuroHoMmeTpruieckue HepaBeHCTBA" 1
49 OcHOBHBIE METO/IbI PELLICHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEIICHUS OKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI peIIeHUs JToTapu(PMUIECKUX HEPABEHCTB 1
54 OcHOBHBIE METO/IbI PeIIeHUs JOrapu(PMUUECKUX HEPABCHCTB 1
55 OCHOBHBIEC METO/IbI pEeIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1
56 OcHOBHBIE METO/IbI PeIIeHUs JOrapu(PMUUECKUX HEPABCHCTB 1
S7 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIUOHATILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEeLICHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIEC METO/IbI PEIICHUS HUPPAMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEeLICHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1
61 I'paduueckue MeTOIbl PELIeHUs UPPALMOHATIBHBIX YpaBHEHUN 1
62 I'padmaeckre METOBI peICHHS HPPAIIMOHAILHBIX YPaBHEHHH 1
63 I'paduueckue MeTO bl pelIeHUs TOKa3aTeNbHbIX YPaBHEHUIN 1
64 I'paduueckue MeTobI pereHus: MOKa3aTeIbHbIX HEPABEHCTB 1
65 I'padrueckue MeTo bl pelIeHus JOrapu(PpMUIECKIX YpaBHEHU N 1
66 I'padmuueckue meTos! penieHus JorapupMuIecKux 1
HEPaBEHCTB
67 I'paduueckue MeTo bl pelIeHHs J0rapuPpMUUECKIX 1
HEPaBEHCTB
68 I'padmueckue MeTo bl peleHHs MoKa3aTeIbHbIX U 1
JorapupMHUUECKUX ypaBHEHUIN
69 ['padrueckue METOIBI PEIICHUST TOKAa3aTeIbHBIX U 1




JOTapupMHUECKUX yPaBHEHUIN

['padmyeckue METOABI peLICHHS MTOKA3aTeIbHBIX U

70 1
norapu(pMHUECKUX HEPABEHCTB

7 I'paduueckue MeTo bl peLIeHNs IOKA3aTeNbHbIX U 1
J0rapu(pMHUECKUX HEPABEHCTB

79 KonTtponbHas padora: "MppanuoHanbHble, TOKa3aTeIbHbIE U 1
JorapupMHUECKUE HEpaBeHCTBA"

73 KommnnekcHsble uncna. Anredpandeckas u 1
TpUTOHOMETpHYECKasi (POPMBI 3aMUCH KOMILIEKCHOTO YHClia

74 KommnnekcHsble uncna. Anrebpandeckas u 1
TpUTrOHOMETpHUUECcKast (POPMBI 3aMUCH KOMILJIEKCHOTO YHciia

75 ApudmeTnieckue onepanuy ¢ KOMITICKCHBIME YUCIIaMU

76 Apudmernueckre onepanuy ¢ KOMIICKCHBIMU YU CIaMU

77 N306pakeHne KOMIIEKCHBIX YKCE Ha KOOPIMHATHON 1
IJIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPIMHATHOM 1
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMILUIEKCHOTO 1
yucIia

80 ®opmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMIUIEKCHOTO 1
yucna

81 [TprMeHeHNne KOMITJIEKCHBIX YMCEN JUI peleHns GU3NIECKUX 1
U TEOMETPUYECKUX 3a/1a4

82 KonTtponbhas padora: "KommuiekcHsie uncna” 1

83 HarypanbHble ¥ mebie Jrciia 1

84 Harypainbnble u nensie yucna 1

85 [TpyMeHeHre TPU3HAKOB IETMMOCTH IIeJIbIX YHCEeT 1




86

HpI/IMeHeHI/Ie MMPHU3HAKOB JCJIMMOCTHU LECJIBIX YUCCII

[IpruMmeHeHue npu3HaKoB AeIUMOCTH 1enblx yncen: HOJ u

87 HOK

88 [IpruMmeHeHnue npu3HaKoB AeIUMOCTH 1enblx yucen: HOJ u
HOK

89 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX YUCEI: OCTATKH 10
MOZYJIIO

90 [TpuMeHeHre TPU3HAKOB JEIMMOCTH LIEJIBIX YUCEI: OCTATKU 110
MOZYJIIO

01 ITpuMeHeHne NPU3HAKOB AE€IMMOCTH LEJIBIX YHCEIl: AITOPUTM
EBxnuza uist pemieHns 3a1a4 B LEIbIX YUCIaX

92 KonTtponpHas padora: "Teopus nenbix yucen”

93 Cucrema ¥ COBOKYIIHOCTb ypaBHEHM. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBUS

94 Cucrema 1 COBOKYNHOCTh ypaBHEHH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBUS

95 OCHOBHBIE METOIbI PELLIEHUSI CUCTEM U COBOKYITHOCTEMN
palMOHAIbHBIX YPaBHEHUHN

96 OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
VPPALMOHATIBbHBIX YPABHEHUN

97 OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEN
IIOKAa3aTeNbHbIX YPAaBHEHUN

98 OCHOBHBIE METOJIbI PEIIEHUS CHCTEM U COBOKYITHOCTEM
MTOKa3aTeJIbHBIX YPaBHEHUI

99 OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
JorapupMHUUECKUX ypaBHEHUIN

100 OcCHOBHBIE METO/Ibl PEILIEHUSI CUCTEM U COBOKYITHOCTEN

Jorapu(pMUUECKUX ypaBHEHHM




HpI/IMeHeHI/Ie CHUCTCM K PCHICHUIO MaTCMAaTUYCCKHUX 3a/la4d U

101 3a/1a4y U3 Pa3IMYHBIX 00JIaCTEH HAYKH U PeaIbHOW KU3HH, 1
UHTEpIpeTalys NOJyYeHHBIX pe3yIbTaToB
[IpumMeHeHne cUCTEM K PEHICHUI0 MAaTEeMAaTHUECKUX 3a/1a4 U
102 3a[a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U peabHOU )KU3HH, 1
MHTEpIpEeTaNs NOTYIeHHBIX Pe3yIbTaToOB
[TprMeHeHNEe HEPAaBEHCTB K PELICHUIO MaTEMAaTHUECKUX 3a1a4
103 ¥ 33/1a4 U3 PA3JIMYHBIX 00JIACTEH HAYKU U peasIbHOW )KHU3HH, 1
MHTEPIpPETaNs NOTYICHHBIX Pe3yIbTaToOB
KonTponbhas pabota: "CructeMbl paliliOHaIbHBIX,
104 HUPPALMOHATIBLHBIX ITOKA3aTEIbHBIX U JIOTaPH(PMUUYECKUX 1
ypaBHeHUN"
105 PannonaneHble ypaBHEHUS ¢ TapaMeTpaMu 1
106 ParnmonanbHbIe HEPaBEHCTBA C ITApaMETPaMU 1
107 PanrionanbHbBIE CUCTEMBI ¢ TTapaMeTpaMu 1
108 WppanronanbHble ypaBHEHUsI, HEPABEHCTBA C TapaMeTpaMHu 1
109 HppanmoHanpHble CUCTEMBI C ITApaMETPaMu 1
110 [Toka3arenbHble ypaBHEHHUs, HEPABEHCTBA C ITapaMeTpaMu 1
111 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu 1
112 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA C MapaMeTpaMu 1
113 Jlorapugmuueckue CuCTEMbI ¢ TapaMeTpamMu 1
114 TpuroHomeTpudeckue ypaBHEHHs C IapaMeTpaMu 1
115 TpuronomeTpruuecKkne HEPaBEHCTBA C MapaMeTpaMHu 1
116 TpUroHomMeTprIeCKUE CUCTEMBI € ITapaMeTpaMu 1
117 [TocTpoenue u uccaeroBaHre MaTeMaTHYECKUX MOJIeNei 1
peanbHBIX CUTyallMi C IOMOLIBI0 YPABHEHUH € TapaMeTpamMu
118 [TocTpoenue u uccnegoBaHuE MaTEMATUYECKUX MOIeNen 1




pEATBHBIX CUTYALMi C TOMOILBIO CUCTEM YPaBHEHUH C
napaMeTpamu
[TocTpoenwne u uccieq0BaHNEe MaTEMATHIECKIX MOJICTICH

119 pEATBHBIX CUTYALMil C TOMOILBIO CUCTEM YPAaBHEHUH C
napaMeTpamu

120 KoHnTtposnbHas pabdora: "3amauu ¢ mapameTpamu”

121 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3alNs 3HAHUNA:
"VpaBHeHus"

122 [ToBTOpEeHUe, 0600IICHNE, CHCTEMATU3aINS 3HAHUN
"VpaBuenus"

123 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"VpaBHenus. Cuctemsl ypaBHEHUN"

124 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aINS 3HAHUINA
"HepaBenctpa"

125 [ToBTOpEeHUe, 0600IICHNE, CHCTEMAaTU3ANS 3SHAHUNA
"HepaBenctpa"

126 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:
"HepaBencraa"

127 [ToBTOpeHnue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUI:
"IIponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:
"IIponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTU3allus 3HAHUIA:
"ITpon3BoaHas u €€ npuMeHeHue"

130 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIs] 3HAHUI:
"UuTerpan u ero npuMeHeHue"

131 [ToBTOpeHnue, 06001IeHNE, CCTeMaTU3allks 3HAHUN:
"OyaKIMR"




132 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alINs 3HAHHIA: 1
"®yHkun"

133 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3alNs 3HAHUNA: 1
"Oyakuun"

134 HroroBast koHTpoIbHAs paboTa

135 Hrorosast KoHTpoOJIbHAS paboTa

136 [ToBTOpeHmE, 0000IICHNE, CUCTEMATHU3alHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






