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INOACHUTEJIbBHAS 3AIINCKA

VYueOHbIl Kypc «AnreOpa W Hadajla MAaTEeMaTHYECKOTO aHalIM3a» SBISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B IpOrpaMMe CpeJHEero oomiero o0pa3oBaHUs, TOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAJIBbHYIO 0a3y i HM3yYeHHS BCEX EeCTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (POPMHUPYET JIOTUYECKOE M aOCTPaKTHOE MBILIUICHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUHU, CIIOBECHOCTH M JPYIMX JUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMynupyeT CBOM JOCTHKEHUSI B MaTeMaTU4YecKoil opme.

VYueOHblif Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHajan3a 3aKJIaJblBaeT OCHOBY JIJIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHJECHIMA pPa3BUTUS HKOHOMHMKH M OOIIECTBEHHON >XHM3HHM, IO3BOJSET OPHEHTHUPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh WX JJIS
JanbHeWIero oOpa3oBaHHMs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBiIaJeHuE
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTHUECKOTO aHAIIn3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTbH, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETH3aIUlo, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIICHHE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIHU3a»
oOydaroruecsi TMOJMy4YaloT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJIEJeH peallbHbIX CUTYyallud, WUHTEpPHpETaliyd MOTy4EeHHBIX
peIIeHM, 3HAKOMATCSI ¢ MPUMEpPaMU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U X aBTOPAMHU.

Y4eOHblil Kypc o0namaeT 3HAYUTETbHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4yeOHBIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk MW uepe3 cnenupuky ydyeOHOM  JesaTeNbHOCTH, Tpedyromei
NPOJIOJDKUTEIPHON  KOHIIGHTPAllMM ~ BHUMAHHS, CAaMOCTOSITENBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayaldaM MaTeMaTHUYECKOTO aHajan3a JIEXKHT
NeSITeTbHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEeYIOIINE COJEpXKATENbHO-METONYECKHe JTHHUM: «Uucna U BbUUCICHUS», «DyHKIMH U
rpaduxuy, «YpaBHEHUs U HEpAaBEHCTBay», «Havana MaremaTH4eckoro aHamn3ay», «MHOKeCTBa U
JoTHKay. Bce OCHOBHBIE CONEpPXKATEIhbHO-METOJANYESCKHE JHHUM HW3Yy4YalrOTCsl Ha MPOTSDKEHUH
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYyT
JIpyra M TOCTENEHHO HACHIIASCh HOBBIMH TeMaMHU U pasznenamu. JlaHHBIA y4eOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJbKY OOBEAMHSET B cebe coJep)KaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCIHIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHS, MaTEeMAaTHYCCKH aHAIn3,
TEOpHsl MHOJXKECTB, MareMaTrhdeckas Jjoruka u npyrue. [lo mepe Toro kak oOydarommecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTEeMAaTUYECKUM allaparoM, y HHUX TOCIeI0BATEIbHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOMH
CUTYalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHWH YYeOHOTO Kypca, IS pelIeHUs
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHOW MaTeMaTH4eCKOW 3ajaud, a 3aTeM HHTEpIpPeTHPOBAThH
CBOM OTBET.

CogepxarenpHO-MeTOAMYECKass  JHHUS ~ «Yucma W BBIUMCICHHSD — 3aBEpIIaeT
(dbopMUpOBaHNHE HABBIKOB HCIIOIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 001iero oOpaszoBanus. Ha ypoBHe cpemHero obmiero odpa3oBaHUs 0c000€
BHUMaHue yaemnseTcss GOpMHPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl UCTIONIb30BaHME PA3TUYHBIX (POPM 3aMUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BHITOTHATH



npuOIKEHHBIE BRIYUCIICHUS, OLIEHUBATh YHCIOBBIC BHIPAXKEHU S, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroIIMMCsI MHOXECTBa HATYpajbHBIX, LIEJBIX, PAllMOHATBHBIX U
JIEMCTBUTENIbHBIX YHMCEN JOIMOIHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX dncel. B KaxaoMm M3 3THX
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIIM(PUUECKUE 3aa4H U ONlepaluu: JeJICHUe
HAIIeJI0, ONEPUPOBAHME OCTAaTKaMM Ha MHOXECTBE IIENBIX 4YHCEJ, O0COoOble CBOWCTBA
paloHaIbHBIX U UPPALMOHATIBHBIX UYMCeN, apu(MeTHyecKkue onepanuu, a TakKe H3BICUEHUE
KOpHS  HAaTypaJIbHOW  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
[IOCJIEA0BATEIbHOMY  PacIIMpPEHMIO Kpyra MCHOJb3YEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMH UX TIPUMEHEHUS IS PEIICHUS PA3UYHbIX 3a7a4d (POPMHUPYETCs MPEACTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIA B IOCTPOCHUH MOJIEIEH pealbHOIO MUPA, IIIUPOKO
UCIOJIB3YIOTCSI 0000IIeHIE U KOHKPETH3aIH .

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEAJIU3YETCs] HAa NPOTSIKEHUM BCEr0 OOY4YEHMs Ha
ypoBHE cpenHero oOmiero oOpa3oBaHuUs, IOCKOJIBKY B KaxaoMm paszaene IIporpammsl
MPEelyCMOTPEHO PEellIeHuE COOTBETCTBYIOIIMX 3ajad. B pe3ynbrare oOydaromniyecs OBIaJ€BalOT
pa3IMYHBIMM ~ METOAAMHM PEIIEHUS pAlUOHAIbHBIX, HPPALMOHAIBHBIX, IOKa3aTEJbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHWH, HEPABEHCTB M CHCTEM, a TaKXKe 3a]ad,
coJepkauiux mnapamerpsl. llomyyeHHble yMEHHS HIMPOKO MCIONB3YIOTCA IPH HUCCIEI0BAHUU
GyHKIHMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUU NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHui GyHKiuu. [lanHas comepkarenbHas TUHUS BKIIOYAET B
ceOs1 Takke (QOpPMHpPOBAHHME YMEHHUH BBINONHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
paldOHATIBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKECHUH,
CoJlepKallX CTemeHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyecKkoro Marepuana
MPOUCXOIUT JalibHEllllee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBbIKU JAECTYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIbHBIMU
dbopMamu, TpeCTaBIECHUS 3aKOHOMEPHOCTE M 3aBUCMMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3G GeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK S13bIKa HAYKH.

CopnepxarenpHo-MeToAnYecKass TUHUS «DyHKUMU U rpadUKu» TECHO MEpeIuieTaeTcs ¢
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIe  3a4aér
NOCIIEAOBATENbHOCT ~ M3yYEHUs MaTepuana. V3ydeHwe  CTENeHHOW, IOKa3aTelbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (YHKIUI, UX CBOMCTB U rpaMKOB, HCIOIb30BAHHE
GyHKIOMN Uid pelieHusl 3aad U3 JpYTUX y4eOHBIX IMPEJAMETOB U PEalbHOM JKU3HU TECHO
CBSI3aHO KaK C MareMaTHYECKHM aHaJIM30M, TaK U C PElIeHUEeM YpaBHEHHH U HepaBeHCTB. [Ipu
3TOM OonbIlIOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHs BBIpaXarb (Gopmyramu
3aBUCHUMOCTH MEXY pa3IMYHbIMUA BETUYMHAMH, UCCIIEAOBATh MOJYYCHHbIE (YHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HalleJeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaXkaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMM B pa3Iu4HON (opme:
AHAIUTUYECKOW, Tpadudeckod U crnoBecHOH. Ero wusyueHue crnocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS,  CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIH,
WCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHusA «Hadama maTeMaTHyecKkoro aHajan3a» IMO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK W MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4YaroIInMcs,
TaK KakK y HHUX TMOSBISETCS BOZMOKHOCTh CTPOUTH IPapUKU CIOKHBIX (DYHKIUH, OMPEENiaTh HX
HanOOJIbIIINEe U HAMMEHBIINE 3HAYEHUS, BBIYUCISITEH TUIOMaan GUryp u 00bEMBI TEJ, HAXOIUTh
CKOPOCTHM W YCKOpPEHHs ImporeccoB. JlaHHas conepkaTelbHasi JIMHUS OTKPBIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MaTEMaTHYECKUX MOJENEeH peallbHbIX CHUTYyaluil, MO03BOJSET
HaxOJIUTh HaWJIyyllee pelIeHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-?KOHOMHYECKHX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUYECKOr0 aHalW3a CHOCOOCTBYET pa3BUTHUIO
a0OCTpaKTHOTO, (POPMATBLHO-JIOTHYECKOTO M KPEATHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacro3HaBaTh NPOSIBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccrBe. OOydaromuecs



Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJYYCHHBIX B XOJ/I€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 UX aBTOpaXx.

ConepxatenpHO-MeToAMYecKast JuHUA «MHOXeCTBa W JIOTHKa» BKIIOYaeT B ce0s
9JICMCHTBI TCOpPHUHU MHOXCECTB U MaTEMaTUYCCKON JIOTHKHU. TGOPCTI/IKO-MHO)KGCTBCHHBIG
MPEJICTABICHHUS TPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMAaTHKH W TpeiarailoT HaumOolee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3ieibl MAaTeMATUKH M €€ TPHIOKCHHHA, OHH
CBSI3BIBAIOT Pa3HbIC MATEMATHUECKUE TUCIUILIMHBI U UX MPHIIOKEHHS B enHOE 1enoe. [Toaromy
BaXHO JIaTh BO3MOXXHOCTh OOYyYalOMEMyCs TOHUMAaTh TEOPETHKO-MHOXECTBEHHBIN SI3BIK
COBpCMCHHOfI MAaTeMaTUKU W HCIOJb30BATH €TI0 IJId BBIPAXKCHUSA CBOUX MBICJIEH. I[pyFI/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMW W  CJCIOBAaHUE OINPENCICHHBIM MpaBHJIAM TIOCTPOCHHUS  JIOKA3aTEelIbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MAaTEMaTHYEeCKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIIIICHUA O6y‘-IaIOH_[I/IXC$I, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yuebHOoM kypce «Anrebpa M Hauanma MaTeMaTHMYECKOTO aHAIHM3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTn4dcCKoOro MOJCIIMPOBaHusd, KOTOPELIC IIPpU3BaHbI CHOCO6CTBOB3TB
(OPMUPOBAHUIO HABBIKOB ITOCTPOCHHSI MOJCIICH pEabHBIX CUTYyalluid, WCCIICOBAHUS ITUX
MoJieJiel ¢ TOMOIIBI0 ammapara anreOpbl M MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyUYEHHBIX Pe3yabTaToB. Takue 3aJaHus BIUIETEHbI B Ka)XIbId U3 pa3lelioB MPOTPAMMBI,
MOCKOJIbKY BECh MaTepuai y4eOHOTo Kypca MUPOKO UCHOIB3YeTCs IS PEUICHUS MPUKIIATHBIX
3amad. llpu pemeHWm peadbHBIX MPAKTUYCCKHX 33Jad  OOydYaroluecs pPa3BUBAIOT
HAOII0IaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OPTaHU3YyeTCsl B MIPOIIECCE M3YUCHHSI BCEX TEM Y4eOHOTO
Kypca «AnreOpa u Hadalla MaTeMaTHYECKOTO aHATTU3a.




COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIIeHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHM U peaTbHON KU3HHU.

JeiicTButenpHble uncia. PanuoHanpHble M MppalMOHANbHBIE Yucia. ApudmeTnyeckue
OIepalyy C JEUCTBUTEIBHBIMU 4YucIaMUu. MOyl NEUCTBUTEIBHOIO YHMCJIA U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIICHUS, IpaBWJIa OKPYIJIEHMs, MPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenensb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxossuieit Gopmbl
3anMcH JEHCTBUTENBHBIX YUCEN IS PEIICHUs TPAKTUYECKUX 33]1a4 U IIPEICTaBICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHANBHBIM IIOKa3aTelleM U €€ CBOWCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI€HC YUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHusl. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUsA-CIe1CTBUS. HepaBeHCTBO, pelieHne HepaBeH TBa.

OCHOBHBIE METO/IbI PELICHHUS LIETbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAKEHHUM, COIEPIKALINX CTENEHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPaALUOHATBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapudpmuueckne ypaBHeHHs. (OCHOBHBIE METOAbI PEHICHUS JIOTapUPMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. PellleHne TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemenne cucreMm JMHEWHBIX ypaBHEHMM. MaTpuma CHCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrue mocTpoeHHOM
MO/JIEH C MTOMOIIBIO0 MAaTPHUIL U OTIpEAETUTENEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOINBIO YPaBHEHHMH U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUH M HEPAaBEHCTB K DPELIEHUI0 MAaTEMaTHMUYECKUX 3ahad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocodbl 3amaHus QyHKiuH. B3anmuo obOpatnble ¢yHkmuu. Kommosuius
¢ynkuunit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (yHKIMHA.

OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [IpomexyTku
3HAKOMOCTOAHCTBA. YETHble M Heu€THble (yHKuuu. [lepuomuueckue ¢ynknuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHHUMYMBbI QyHKIMU. Hanbomnbiiee u HauMeHbIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.



Jluneiinas, kBagpaTU4Has U ApOOHO-TMHEHHAs GYHKIIUN. DIIEMEHTapHOE UCCIICI0OBAaHNE U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHass (yHKIMS C HAaTypaJbHBIM M LIE€JbIM Toka3areneMm. EE cBolicTBa M rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUMKM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB QYHKIUH U peLICHUs YPaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OIpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCUMOCTEH.

Hayana maTemMaTH4yecKkoro aHajaimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE IIOCIIEIOBATEIBHOCTH. VICTOpUS BO3HHUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH I€OMETPHUECKON MPOTrPECcCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue NPOTrpeccuu Ul pELIEHUs PEAIbHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W MX cBoWcTBAa. TOYKM pa3pbiBa. ACHUMOTOTHI TpaduKOB
dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl MHTEPBAJOB I PEIICHUS
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[TepBast u BTOpas nmpousBoaHbie QyHKIMK. OnpeeeHne, TeOMETPUISCKUN U (PU3HISCKUN
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelnbHOH K rpaduky QyHKIUH.

[TpousBoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

MHoxkecTBa M JIOTHKA

MHOXeCTBO, Omepalny HajJ, MHOXKECTBAaMU M WX CBOMCTBAa. Jlnarpammsel Ditniepa—Benna.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara s ONHCAaHHs PEalbHBIX IMPOLECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCWIIBHBIE YPABHEHUSI.

11 KUIIACC

Yucsa v BbIYUCICHUSA

Hatypanbnuble u 1menble yucna. [IpumeHeHHe NPHU3HAKOB JEIMMOCTH LEJBIX YHUCEI,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB MO MOJYJII0, aniroput™Ma EBkinaa 1i1s penieHus 3a4a4 B LEIbIX YUCIIAX.

KommiekcHble uymcna. AnreOpandeckas W TpUTrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMeTHUecKre ONepaluyu ¢ KOMIUIEKCHBIMU unciaMmu. M3o0paxkenue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOM IockocTu. Popmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO uucna. IIpuMeHeHMe KOMIUIEKCHBIX 4YHCeN Uil pelleHus (U3NYeCKHX U
reOMETPUUECKUX 3aj1au.

YpaBHeHUsI M HEpaBEHCTBA

CucreMa 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
cleacTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPHUYECKUX YpPaBHEHUH C TOMOIIBI0 TPUTOHOMETPHUYECKOM
OKpPYXHOCTH. Pelienue TpuroHoMeTpu4eckiux HepaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeNbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELLIEHUS] UPPALMOHATIBHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PEIIEHUS CHUCTEM W COBOKYINHOCTEH  PAallMOHANIBHBIX,
UppaIMOHATIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C IApAMETPAMHU.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3ajjad U3 pa3IMuyHBIX 00JacTell HayKM M peaJbHOM JKU3HU, HMHTEpIpeTaluss MOJYy4YEeHHBIX
pE3yJIbTaTOB.

DOyHKUUH U rPadpuKu

I'padux xomnosuuuu QyHkuuil. ['eomerpuueckue oOpas3bsl ypaBHEHUIH M HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['paduueckue MeTOAbI pEUICHHs YpaBHEHHH M HepaBeHCTB. [ 'paduueckue MeTomabl
peleHus 3a1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpapukoB (QyHKUUN A8 HCCIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYTUX yIeOHBIX MPEIMETOB U pPEaTbHOW KHU3HH.

Havajia maTeMaTH4YeCKOro aHaJIu3a

[TprMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHUH HeNTPEePhIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHeHrne NPOU3BOAHOM Al HAXOXKACHMUS HAWIYYIIEr0 PEUIeHHs B IMPHUKIaJHbIX
3ajayax, U1 OIpEAENEHHUs] CKOPOCTH M YCKOPEHHs Hpolecca, 3aJaHHOro (OpMYJIONH HIIH
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MNepBOoOOpa3HbIX. IlepBooOpa3Hble 37€MEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. 'eomerpuyecknii cMbICa MHTErpaia. BeruucieHue onpeneaéHHoro nHTerpaia
no ¢popmyne Hetorona-Jleitbuuna.

[IpumeHeHne wuHTerpana JUid HaXOXKJEHHs IUIOMIAAeH MIockux ¢uryp u o0bEMOB
FEOMETPUYECKUX TEIL.

[Tpumeps! pemennit nuddepeHnanbHbIX ypaBHEHU. MaTteMaTnueckoe MOAEINpPOBaHNE
pPEaIbHBIX MPOLIECCOB C MOMOLIBIO TU((HEepEeHIINATBHBIX YPAaBHEHHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUUYHOCTH, YBaXXEHUS K MPOLIIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHKEHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHUS, TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESTENbHOCTbIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJad, peHIeHHW, pacCyXIeHUu#H, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MAaTEMaTHUECKUE 3HAHUS B MHTEPECcax 3JI0pPOBOTO
u Oe3omacHOro oOpasza *HU3HH, OTBETCTBEHHOE OTHOILICHHME K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas aKTHBHOCTB),
(bu3nYeCcKOe COBEPILICHCTBOBAHKE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHHOCTHIO;

6) Tpya0BOr0 BOCIMTAHUS:

TOTOBHOCTH K TPYNly, OCO3HAHUE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
npohecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
’KU3HEHHbIE TIUJIaHbl, TOTOBHOCTh U CHOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HaNpaBIeHHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHUMAHUE BIMSHHUS COIMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIBbHOW Cpefbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAaHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpelbl, MiIaHUpOBaHUE
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCIEICTBUHN ISl OKPYKAIOILEN CpeIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, NOHMMaHHWE MaTeMaTH4YeCKOW HaykHu Kak cdepbl
YEJI0BEUYECKOU NESTENIbHOCTH, 3TANOB €€ Pa3BUTHUS W 3HAYUMOCTHU JUIS PA3BUTHS LIUBUIIM3ALINH,
OBJIQJICHHE SI3bIKOM MATEMaTHKUA U MaTeMaTH4EeCKON KyJIbTYpOil Kak CpeICTBOM MO3HAHUS MUPA,



TOTOBHOCTb OCYHIECTBIIATH IIPOEKTHYIO U MCCIIEI0BATEILCKYIO AEATENbHOCTh HHANBUAYAIBHO U
B I'PYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MaTEMAaTUYECKUX OOBEKTOB,
INOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONPEAEICHUS MOHATHH,
yYCTAQHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUA Ui 000OLICHHS W
CPaBHEHMUsI, KpUTEPUU ITPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W IPeoOpa3oBLIBATh CYKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HaAOMIOJEHUSIX M  YTBEPXKICHUSX, MpeayiaraTb KPUTEPUU Ul BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHUBHBIX
YMO3aK/II04YEeHNUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUI0, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIbI;

BBIOMpPATh CMOCOO pemieHus y4eOHOW 3amaun  (CpaBHMBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HamOoJee MOAXOMSAIUN € YYETOM CaMOCTOSITEIHHO —BBIICICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBare/bCKue 1eHCTBHA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (POpPMYIUpOBaTh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUpPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3UINIO, MHEHHUE;

IIPOBOAMTH  CAMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SIBJIECHMs, IMPOLECcCa, BBIABICHUIO
3aBUCUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3yJIbTaTaM MPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAaHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEeHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I1IEeHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAK)KE BBIIBUIaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ nnopmanmeii:

BBIABIIATH JEPUIMUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BOIPOC U JJIsS
pelleHus 3aauu;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  PpAa3IMYHBIX THUIIOB, AaHAJIMW3UPOBATh,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBaTh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS];

CTPYKTypUpOBaTh  UHGOpMALUIO, MPEACTaBIATh €€ B  PAa3NIUYHBIX  Qopmax,
WTIOCTPUPOBATH TpapuuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  Cc(HOPMYIHPOBaHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe el CTBUS
Oo0menne:



BOCHIPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH W LIEJISAMH
06H_I€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W NHUCBMCHHBIX
TCKCTAX, JMdaBaTb MOJACHCHUA IO XOAY pPCHICHHUA 3aJJa4yd, KOMMCHTHUPOBATH HOJIy‘-ICHHBIﬁ
pe3yJIbTar;

B X0Jle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, IPOOIIEMBI,
peL[IaeMOfI 3aa4M, BBICKA3bIBaTb MACHU, HAIICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJISATL CBOU
CYXJIEHUS C CYXACHUSAMHU JPYTrHUX YYaCTHHUKOB JMAIOra, OOHApYKHUBATh Pa3U4YMe M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTABIATh PE3yIbTAaThl PEHICHUS 33/a4d, SKCIEPUMEHTAa, HCCIEIOBAaHMS, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4ETOM 3a1ad Mpe3eHTAUud M|
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHUS

Camoopranusauus:

COCTABIJIATH IUIAH, aJTOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI PEIICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3yabTaTa pelIeHrs MaTeMaTHUeCKOH 3a1auu;

NpPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAThb COOTBETCTBHE pe3ynbTaTa MLEId M YCIOBHSAM, OOBSICHATH INPUYUHBI
JOCTYDKEHUSI WM HEJAOCTHXKEHMsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eITeJIbHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThl IpHU
pelieHMH y4eOHBIX 3a/1ady, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIeCC U PE3YNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CYXIeHUs, OOMEH MHEHHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBAaTh KAayeCTBO CBOETO BKJIaga B OONIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenuss B 10 kiacce oOydaroluiics MOMYYHUT CIEAYIOIIUE IpeaIMETHbIE
pe3yJbTaThl 1O OTJCJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa ¥ Hauyana
MaTEMaTHYECKOTO aHAIIU3a»!

Yucsa v BbIYUCICHUSA:

CBOOOJHO OINEPUPOBATh MOHATUSAMU: PALMOHAILHOE YHCII0, OECKOHEUHAs! epruoanYecKas
IpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXKECTBA PAallMOHAIBHBIX M JACHCTBUTEIbHBIX
qKCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELCHHs] IPUKJIAIHBIX 331a4 U3 pa3IMYHbIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOMDKEHHBIC BBIYUCIICHUS, MpaBWIa OKPYIJICHUS, MPUKHUIKY M OLEHKY
pe3yJibTaTa BIYUCIICHUN;



CBOOOJTHO ONEpUPOBAaTh IOHATUEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OPMY 3alHCH JCUCTBUTEIBHBIX YHCEN JJS PElICHHs] MPAaKTUYeCKHX 3a1ad U
NpEeCTaBICHNS JaHHBIX,

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PAllMOHAILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpPUPOBATh IMOHATUSAMHU: JIOTapu(M dYHcia, NECATUYHBIE M HATypajbHbIC
J0TapuQMmBbl;

CBOOOJIHO ONEpPUPOBAaTh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OTIEPHPOBATH MOHATHAMHU: APKCUHYC, ApKKOCUHYC M aPKTAHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUs] H HEPABEHCTBA:

CBOOOJHO ~ ONEpUPOBaTh  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIEC YPABHEHUS M YPaBHEHU-CIIEICTBH, PABHOCHIIbHbIC HEPABEHCTBA,;

NPUMEHSTh Pa3IMYHBIE METOJBl PELICHHS PAlMOHATIBHBIX W JAPOOHO-PAMOHATBHBIX
yYpaBHEHHIA, TIPUMEHSITH METO/I MHTEPBAJIOB JIJIsl pEIICHHS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JeJeHHEe MHOrowieHa Ha
MHOTOUIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera mis pemenns 3anad;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHWH, MaTpHIIa,
ONpeseNIUTeNIb MaTpullbl 2 X 2 W €ro IeOMEeTPUYECKHUH CMBICI, HCHOJIb30BaTh CBOICTBa
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HUsl, IPUMEHATh ONpPEACTUTENN A PelIeHUs
CHCTEMBI JMHEHHBIX YpaBHEHHH, MOJEIMPOBATh pEAbHBIE CHUTYAallMd C TIOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHHH, WCCIENOBaTh IOCTPOSHHBIE MOJACIH C TIOMOIIBI0 MATpUll H
ofpenenuTeneif, MHTEPIPETUPOBATh MOJyYSHHBIH pe3yibTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISI TpeoOpa30oBaHus BIPayKEHHI;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palroHaTFHBIM TTIOKa3aTeNeM;

UCIIOJIb30BaTh  CBOWCTBA JorapuMoB i IpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OINEpUpPOBaTH  MOHATUAMHU:  HMppAlMOHANbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YpaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCWIIBHBIX MEPEX00B
WJIA OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMynasl i npeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHHIA;

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPHUMEHSTH
HE0O0X0MMBIE (POPMYITBI TSI PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYIECKUX YpaBHEHHUIA,

MOJICIUPOBATh pEAJbHbIE CUTyallMM Ha s3bIKE aireOpbl, COCTABIATh BBIPAKECHUS,
yYpaBHEHMs, HEpaBEHCTBAa [0 YCIOBHIO 3a/lauM, MCCIEI0BAaTh IOCTPOCHHBIE MOJETH C
UCTIOJIF30BAHUEM alllapaTa areOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHMSA, CHOCOOBI 3aJaHHs (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIUHM, KOMIO3UIUSA (YHKIMHA, rpaduk (yHKIMH, BBIIOIHATH 3J€MEHTapHBIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO OTEPUPOBATH IMOHITHUSAMHU: OOJIACTH ONpPEICNICHHs] W MHOXKECTBO 3HAaYCHUH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHUPOBATH TMOHATHAMU: YETHBICE M HEUETHBIC (DYHKUIMHU, MEPUOTUYECKUE
(GyHKLIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl M MUHUMYMBI (YHKLUH,
HauOoJIbIlIee M HAUMEHbIIIee 3HaUeHNEe (PYHKLIUU HAa IPOMEKYTKE;



CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: CTENEHHass (PYHKIMS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIMM C HaTypaJbHBIM W LIEJIBIM IOKa3aTejeM, rpaduk
KOpHsI N-0ii CTETeHH KaK (PYHKIIUM 0OpaTHOM CTENEHU C HaTypalbHbIM MIOKa3aTeNIEM;

ONEpPUPOBATh NOHATHAMM: JMHEWHas, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO OMEpPHPOBATH MOHATUSAMH: IOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOWCTBA U TpadMKH, HCIIOIB30BAaTh UX I'PApUKH JUIsl PEIICHHS YPAaBHEHHUIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: TPUTOHOMETPHUYECKAss OKPYKHOCTb, OINpe/eeHue
TPUTOHOMETPHUUYECKUX (YHKLUH YHUCIOBOrO apryMEeHTa;

UCTIOJIBb30BaTh I'paduku (QYHKIMHA A7 UCCIEAOBAaHHS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHNH 3aJad U3 JPYruxX y4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BhIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXJly BEJITUUYNHAMY;

Hauyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apupMETHYeCKass U TeoMeTpUdecKas Mporpeccus,
0eCKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKAsi IIPOTPECCHs], JIMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

UCII0JIb30BaTh MPOTPECCHH Ul PELIEHUs PealbHbIX 331a4 PUKIAJHOIO XapaKTepa,

CBOOOJTHO  ONEpUPOBATH HOHATHSAMH:  TOCIEAOBATENBHOCTh,  CIIOCOOBI  3aJaHUS
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE I OTPAaHHYCHHBIE ITOCIIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKJIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH: HENpepbIBHbIE (DYHKIMHM, TOYKU pa3pbiBa rpaduka
¢byHKIMH, aCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OTEPHPOBATh MOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTPE3Ke, NMPHUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH s pelIeHHs 3a/1a4;

CBOOOJTHO OMEpUpOBaTh IMOHATUSAMHU: IiepBas W BTOpass MPOU3BOJHBIE (YHKIIMH,
KacaTenbHas K rpaduky QyHKINY;

BBIYUCIISITH TIPOM3BOJHBIE CYMMBI, TPOW3BEINCHHS, YAaCTHOTO W KOMITO3UIIMH JBYX
(GyHKINH, 3HATH IPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHns 3aau.

MHuoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMH: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH,

UCTIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN armiapar i ONMCaHHs PEaJbHBIX MPOIECCOB
U SIBJIGHUH, IPY PELIEHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEeJMETOB;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMM: OIpEIeNeHHe, TeopeMa, YpaBHEHHUE-CIeJICTBHE,
CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, JOKa3aTeNbCTBO, PABHOCHWIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kJacce 0Oyd4aroIIMiCs MOMYYUT CIEAYIOIIHE NpEeIMETHbIE
pe3ysbTaThl MO OTJACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Auirebpa U Hadana
MaTEMaTHUECKOTO aHAIIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: HATypajJbHOE U 1EJ0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LEJIBIX YHCEll, UCIOIb30BaTh NMPU3HAKK AeauMocTH nenbix yucen, HO u HOK
HATYpaJbHBIX YHCEIN IS PEIICHUs 3a1a4, IPUMEHITh anroput™ EBkimaa;

CBOOOJTHO OTIEPUPOBAThH MOHATHEM OCTaTKa MO MOJYJIIO, 3alTUCHIBATh HATYPAJIbHBIC YHCIIA
B PA3JIUYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUMCIICHHS,

CBOOOJHO ONEPUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
yuces, MPeICTaBlIATh KOMIUIEKCHBIE YHCIa B alreOpandeckoi U TPUTOHOMETpUYECKoi (opme,
BBINOJIHATH ApU(PMETUYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:



CBOOOAHO  OMEpUpOBaTh  MOHATHSIMH:  HMppAllMOHANbHbBIE,  IOKa3aTeIbHbIE U
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEUICHHS C MTOMOIILI0 PABHOCHIIBHBIX MEPEXOI0B;

OCYIIECTBIISITH 0TOOP KOPHEW MPH PEIICHUH TPUTOHOMETPHUIECKOTO YPABHECHHUS,

CBOOOZHO OINEpPUpPOBaTh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSTH
HeoOxouMble (POPMYIIBI IJ1S1 pEeLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB;

CBOOOIHO ONEPHPOBATH MOHATHAMH: CHCTEMAa U COBOKYITHOCTh YpaBHEHUI U HEPABEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI U CHUCTEMBbI-CJIC/ICTBHSI, HAXOJIUTh PELICHUS CUCTEMbl U COBOKYITHOCTEH
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTENbHBIX M JIOTapU(MUYECKUX YypaBHEHUH U
HEPABEHCTB;

pemath palyoHaJIbHBbIC, HWpPPAIMOHANBHBIC, I[IOKa3aTelbHbIC, JOrapudMUUYECKUe U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIep Kalllle MOYJIA U MapaMeTphl;

NPUMEHSTH TpaduuecKre METObI ISl PeLICHUs] YpaBHEHUN U HEPABEHCTB, a TakXKe 3a/1a4y
C mapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyalldd Ha s3bIKE ainreOphbl, COCTABIISITH BBIPAKCHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI 110 YCJIOBHUIO 3a/1ay, HCCIENI0BaTh [OCTPOEHHBIE
MOJIEJIH C UCIOJIb30BAHUEM arrmapara anreOpbl, HHTEPIPETUPOBATDH MTOJIYUCHHBIH pe3ynbTar.

DOyHKUUH U rpaduku:

CTPOUTH Tpa@UKH KOMIO3HIIMHA (DYHKIUN C IMOMOIIBI0 IJIEMEHTAPHOTO HCCICAOBAHUS U
CBOMCTB KOMITO3HIINHU JABYX ()YHKIIHIA,

CTPOUTh TeOoMeTpHYecKre oOpa3bl ypaBHEHHH M HEPABEHCTB Ha KOOPIWHATHOU
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH OHATUSMU: TPA(QUKH TPUTOHOMETPHUCCKHUX (PYHKIIHIA,

MPUMEHSTHh QYHKIIUU I MOJICITHPOBAHUS M HCCIICIOBAHUS PeaTbHBIX IMPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHajmu3a:

UCIIONF30BaTh TMPOU3BOJIHYIO JUIS HCCIeAoBaHUS (QYHKIUM HAa MOHOTOHHOCTh U
HKCTPEMYMBI;

HaXO0JIUTh HauOOJIbIlIee U HAUMEHbIIIee 3HAUCHUs (PYHKITUU HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIH30BaTh MPOU3BOJHYIO ISl HaXOXKICHUSI HAUTyUIIero PelIeHUus] B MPUKIAIHBIX, B
TOM YHCIJIE COLUUAIBbHO-DKOHOMHYECKHUX, 337adax, sl ONPENCIICHHUS] CKOPOCTH U YCKOPEHUSs
npoiiecca, 3alaHHOro GopMyioil Ui rpadukom;

CBOOOJHO ONEPUPOBATH MOHATUSMU: IEPBOOOPA3HAsA, ONPEACIEHHBIN HHTErpajl, HAXOAUTh
nepBoOOpa3HbIe AIEMEHTAPHBIX (YHKIUA U BBIYUCIATH WHTErpain mo ¢opmyne Hurotona-
JleliOHMIA;

HAXOJUTh IJIOMIAAN TIOCKUX GUTYpP U 00BEMBI TENT ¢ TOMOIIBIO HHTETpaa;

UMETh TPEJCTaBICHHE O MAaTeMAaTUYECKOM MOJEIUPOBAHMM HA TNPUMEPE COCTABIICHUS
nudepeHIaTbHBIX YPaBHCHU;

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJIE COIMATbHO-KOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeCTBaMH MaTEMaTHYECKOTO aHAIM3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuveckre BIpaKEHUS U 29 1
YpaBHEHHS
[TocnenoBaTenbHOCTH U IPOTPECCHH 10
Henpepesabie ynkiuu. [IponszBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIlUs 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparnmonanbHbIe, TOKA3aTEIBHBIC H 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensle yucna 10
CucTeMBbl paroHATBHBIX, HPPAMOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aza4u ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 MHOXecTBO, olepanuu HajJ MHOKECTBAMU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmnapara J1js pelieHus 3a1a4
Pannonansueie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
5 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
8 JleicTBuTenbpHbIE Unciia. PaimonanbHbIC U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepanuu c 1
JIEHCTBUTEILHBIMU YU CIIAMH
10 Mopaynb AeiCTBUTENBHOTO YHCIIA U €r0 1

CBOMCTBA




11

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

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ eabIMA K0P hUITMEHTaMH.
Teopema Buera

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHENHBIX YpaBHEHUN

19

Marpura cucTeMbl JINHEWHBIX YPaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

[IpuMeHeHue onpenenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatabie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk ¢pyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTp onpeaeneHus: 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexyTKHM 3HAaK MOCTOSHCTBA

YérHble U HEUETHBIE (DYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas u JpoOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHue U
nocTpoeHue rpauKoB ATUX QYHKIUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEJIBIM TTOKa3aTeneM. buraom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATYpaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHnas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTndeckuii KOpeHb HATypaJIbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAIINX CTETIEHH U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIep KalUX CTENIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/TBI PEIICHUS UPPATUOHATTEHBIX
yYpaBHEHUHU
Hppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/IBI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATILHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATBHBIX YPaBHEHUN
CaoiicTBa U rpaduK KOpHS N-Oi CTENEeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHs N-Oi CTENEeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM
KonTtponbHast padora: "CBolicTBa 1 rpadpux

51 KOpHs N-oi crenenu. MppanroHanbHbie
ypaBHeHHUA"

59 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 Crenens ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKILINS, €€ CBONWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




[Tokazarenbublie ypaBHeHUsS. OCHOBHbIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs. OCHOBHBIE

59 METO/bI PEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TIOKA3aTEIbHBIX 1
ypaBHEHUI

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

62 Jlorapudm ymncna. CoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CpoiicTBa norapudpma 1

64 Jlorapudm ymncna. CoicTBa jJorapudpma 1

65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, € CBOHCTBA U 1
rpadux

79 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1

peueHust ypaBHEHU I




Hcnonb3oBanue rpaduka GyHKINUN A5

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

79 Konrtponbnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckne ypaBHeHuUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 oTIpeieIeHue TPUTOHOMETPHYECKIX

(GyHKIIMI YUCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

98 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

100 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1
KonTtponbhas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS 1

nocJieroBarenbHOCTEN. MeTon




MaTeMaTUYECKON MHAYKLINU

MOHOTOHHEIE U OTpaHNU4YCHHBIC

103 MocJieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKkOHEUYHO yOBIBaromen
FEeOMETPUUECKON MPOTrPECCHH

108 JIMHENHBIN U YKCIOHEHIMATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEaNbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (h)yHKIIMHA HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEpPaBEHCTB




MGTOH HUHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeToa HHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 OnpeneneHue, reoMEeTPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTeIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUEe KacaTebHOU K TpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoIHBIE 3NIEMEHTAPHBIX (PYHKLUI

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

133 - 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

[Ipumenenre npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenre npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU

(GYHKIIMM Ha OTpe3Ke

HaxoxnaeHnue HaHOOJIBIICTO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

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

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (DYHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 3IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICIT
UHTErpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o ¢opmyne HoroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpaa
o gopmysne HoroTona-JIeliOnuna

29 [TpumeHeHMne UHTETrpaa A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [TpumeHeHHe UHTErpana s HaXOXKACHUS
00BbEMOB Ir€OMETPUUYECKHX Tel

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpudeckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpUdeCKUX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppaloHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHbIX HEPABEHCTB
61 I'padrueckue METOIbI pEeLICHHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOIbI pELICHNUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHblie,
MoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (opMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popmbl 3amucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHneHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumMeHeHne TPU3HAKOB 1€TUMOCTH

91 LENBIX YUCeN: alroput™ EBkmuaa mst
peleHus 3a/1a4 B IeIbIX YUcIax

92 Konrtponsnas pabdora: "Teopus memnbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEW MPPallMOHATBHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu()MUIECKUX
YpaBHEHUU

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

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTell HayKH U peabHOM
KHU3HH, UHTEPIPETaLns OTYy4EHHBIX
pe3ysbTaToB

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTel HAyKH U peaIbHOU
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB
KonTponbnas padora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHanmsHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C TTapaMeTpaMu

109 WpparmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuyueckrne CUCTEMBI C
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrne HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

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

napameTpamu

ITocTpoenue u ucciieoBanue
118 MaTEeMaTHYECKUX MOJEIEN peaabHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPAaBHEHUIN

C rapaMeTpamMu

ITocTpoenue u ucciegoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

KonrtponbHas pabdora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHns"

122 [ToBTOpenue, 0600IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CHUCTEMAaTH3alysl 3HaHU|: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,

124
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

125 [ToBTOpenue, 0600MIEHNE,
cucteMaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 060061IeHNE,




cuctemMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000IIECHNE,

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

128 cuctemaTtusanus 3Hanuii: "[Ipon3BogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,

129 cuctemMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHmE, 06001IEHNE,

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

131 [ToBTOpeHue, 0600IEeHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

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

133 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanuit: "OyHkun"

134 Hrorosas koHTpobHAs paboTa

135 HToroasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 0600MIIEHNE, 1
cUCTEMaTH3aInsI 3HAaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME
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