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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TIPOrpaMMe cpeaHero oOmiero obpa3oBaHWs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIoMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIHpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIMIA pPa3BUTHUSI S3KOHOMUKHU U OOILIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSIMHU ajireOpbl M MaTeMaTHYE€CKOTO aHaju3a pa3BHBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIYKLIHUU U PacCyXIaTh JEAYKTHUBHO, HUCIIOIb30BATh
0000IIeHNE U KOHKpPETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUpPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xoxe u3yuyeHuss yueOHOro kypca «AiredOpa v Hayalla MaTeMaTHYECKOTO
aHanu3a» OOydYarolIMecs IMOJY4YaloT HOBBIA OMBIT PEIICHHs MPUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEAbHBIX CUTyaluH,
MHTEpPIpPETAlUN  TOJYYECHHBIX  PEHICHUM, 3HAKOMATCS C  IpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyroued MpoAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yuebHOro kypca «AnreOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJCJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BhIUUCIEHUsD», « DyHKIIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaa
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIOTMKa». Bce OCHOBHBbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUKA HW3Y4aloTCd Ha HNPOTSDKEHHHM JBYX JIET



oOy4eHHs Ha ypOBHE CpeaHEero oO0mero oOpa3oBaHUs, €CTECTBEHHO IOTIOJHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3zaenaMu. J[aHHBIHI
yueOHbI Kypc SBISI€TCS HHTETPATUBHBIM, IIOCKOJIbKY OOBeauHseT B cebe
cofiepKaHWe HECKOJbKMX MaTeMaTH4eCKUX IUCIMIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETPHS, MATeMaTHUECKUN aHaiu3, TEOpHs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT BcE Oosee
HMIMPOKUM MATEMAaTUYECKUM alllapaToM, Yy HUX MOCJIeNI0BaTeNIbHO (popMupyeTcs u
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTH4YeCKyl0 MOJelb pealbHON
CUTYyallud, MPUMEHSTh 3HAHUS, MOJy4YeHHbIE MPH U3YYEHUU Yy4eOHOTo Kypca, JJIs
peIIeHUsI CaMOCTOSITETFHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHO-MeTOIMYeCKas: JUHUS «UKcia W BBIYMCICHUS) 3aBEpIIacT
¢dopMHEpoBaHNE HABBIKOB UCIIOIB30BAHUS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHHUM, BKJIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeJaThb NPUKUJIKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U ONepaluu: JEeJICHHE Halelo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LEJbIX 4YHUCEN, OcoOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICUCHUE KOPHSA HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocienoBaTenbHOMY PACHIMPEHUIO KpPyra HCIMOJB3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Haykd U €€ pojiH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3AIHSI.

JIuaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJOM
paznene IlporpamMMbl MpenyCMOTPEHO pEeLIEHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynpTaTe OOYyYaloOlIUEeCs OBJAJCBAIOT PA3IMYHBIMH METOJAMH  PEIICHHS
paloHaNIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkamx mnapametpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEIICHUH TPHUKIATHBIX
3a7a4 W 3a7a4 Ha HaXOXKJEHUE HaWOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.
Jannasi comepkarenbHas JTUHUS BKITIOYaeT B ce0s Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€rel 1o  (Qopmynam, mpeoOpa3oBaHUs  PaLUOHAIBHBIX,



VUPPALMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKEHUU,
COJEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI OO0y4YaroIuXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEN B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J]a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYeckass JUHUS «DyHKIIUHM W TpaduKu» TECHO
NEPEIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yduenue creneHHoun,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3a7a4y U3 APYruxX y4eOHBIX
IPEIMETOB U PEATbHON MKU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIoE BHUMaHUE
ynensiercs: (popMHpPOBaHUIO YMEHHUS BbIpakaTh (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIENOBATh TMOJyUYCHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJIbHON JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid u cioBecHOl. Ero u3yuenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIHOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPUTh KPYTI KaK MaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYIIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpauky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiTh WX HauOONbIINE W HAUMEHBIITUE
3HAUEHUS, BBIYUCIATH MUIOMAAn (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHUSI MAaTeMaTHYEeCKUX MOJENell peanbHbIX CUTyaluH,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMYECKHX, 33Jla4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOro, (OPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIUICHHS, (OPMUPOBAHUIO YMEHUM pPaclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecsi y3HalT O
BBIJIAIOIINXCSI pe3yJibTaTaX, MOJYYEHHBIX B XOJE€ pAa3BUTHS MaTEMAaTHKU Kak
HayKH, 1 00 UX aBTOpaXx.

CopeprkarenbHO-MeToAMYECKast TUHUS «MHOXKeCTBa M JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOruku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeiaraloT Haubosiee YHUBEPCAJIBHBIA SI3bIK, OOBEIUHSIOUIUMN BCE pa3/esbl



MaTeMaTHUKd M €€ MPWIOKEHHWH, OHU CBS3bIBAIOT pa3HbIE MaTEeMaTHYECKHE
JUCHMIUIMHBL W HMX TNPWIOKEHHs B eAuHoe 1enoe. [losromy BaxkHO nAath
BO3MOXKHOCTh OOydaronmiemycsi IMOHMMaTh TEOPETHKO-MHOXECTBEHHBIA SI3BIK
COBPEMEHHOM MaTeMaTHKH M UCIOJIb30BaTh €ro Ui BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MAaTeMaTHKH KaK HayKH CleayeT IpHU3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTeMaTU4eCKON JIOTHKH CIIOCOOCTBYET DPAa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
00yYaromuxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYXICHUS HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBITIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIC MPU3BAHBI
CIOCOOCTBOBaTh ()OPMUPOBAHHIO HABBIKOB IOCTPOSHHUS MOJeNel pealbHbIX
CUTyalluli, WCCJENOBaHUS O3TUX MOJENEH ¢ NOMOUIbI0 ammapara anreopbl U
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXK/IBIM U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCHOJB3YETCs AJsl PelleHUs NPUKIAIHbIX 3adad. llpu
pEelIEHHH  peajbHBIX  NPAaKTHMYECKUX  3afady  oOydaroliuecs  pa3BUBAIOT
HaAOJII0JaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX —3a7ad
OpraHu3yeTCs B IpoLecce U3YyUEHHs BCEX TeM Y4eOHOro Kypca «AnreOpa 1 Havyaa
MaTEeMaTHUYECKOTO aHATIU3ay.

Ha wu3yueHune yueOHOro Kkypca «AnreOpa M Havaja MaTeMaTHYECKOTO
ananmza» otBoautcsa 260 yacos: B 10 kmacce — 132 gaca (4 yaca B Henento), B 11
kiacce — 128 gacoB (4 yaca B HEJIEIO).

AEATEJBHOCTD YUUTEJIA C YYETOM IHPOI'PAMMBI
BOCIIMTAHUA

1. Onpenenser u TOMOraeT TMpPUHATH YETKUME TMpaBWiIa IOBEICHUS
00y4JaromuMHCs B COOTBETCTBUHU C YCTaBOM 00pa30BaTelbHON OpraHu3aluu
U TIpaBUJIaMHU BHYTPEHHETO pacropsiika 00pa3oBaTesbHOM OpraHu3alun

2. YCTaHaBIUBAeT JIOBEPUTEIbHBIC OTHOLICHUS MEXIy YUYHUTEIEM H
oOyyarolUMHCs,  TOMOraeT  MpUHUMAaTh, NpPHU3HABaTh,  3allMILATh
JOCTOMHCTBO M UHTEPECHI 0OYYAIOIINXCs, TOMOTaeT JAETSIM, OKa3aBIIMMCS B
KOH(JIMKTHOW CUTYallUH U/ UM HEOJIArONPUSTHBIX YCIOBUAX

3. IlpuBnekaer BHUMaHHE OOYYAIOMIMXCS K IIEHHOCTHOMY acleKTy M3y4aeMbIX
HAa YpOKax SBJICHUH, WHULUUUPYET UX O0OCYXJIEeHHE, BbIPaOOTKY
COOCTBEHHOTO OTHOILIEHUS



[Ipumensier Ha ypoke HHTEpakTHUBHBIE (HOopM paboOThl C OOy4arOIIMMHUCH,
CTUMYJIMPYIONINX WX TO3HABATEILHYI0 MOTHBALUIO (IUIAKTUYCCKHIA TeaTp,
JTUCKyCCHs, TeaTpaibHas TMOCTAaHOBKA, TUAJIOT, TpymmoBas paboTa Wi B
rapax, Urphbl)

Pa3BuBaeT CcaMOCTOSITEILHOCTh, WHHUIIMATHBY, TBOPYECKHE CIIOCOOHOCTH,
dbopMuUpyeT TpakIaHCKYH MO3UIMIO, CIOCOOHOCTH K TPYAy M J>KH3HH B
YCIOBUSX COBPEMEHHOTO MUPA, KYJIBTYPY 3A0pPOBOTO U 6e30macHoro oopasa
KU3ZHU

WaumuupyeT © = TOJICPKUBACT  MCCIEAOBATEIbCKYIO  JIeATEIHHOCTD
O0ydJarommxcsl B paMKax peaqn3anuyd UMH HHIUBUIYaTbHBIX U TPYIIIOBBIX
UCCIIEZIOBATEIbCKUX TIPOEKTOB

Croco6cTBYeT (HhOPMHPOBAHUIO TOJIEPAHTHOCTH W HABBIKOB ITOBEJCHUS B
U3MEHSIOIEHCS OMUKYIBTYPHOU Cpefie

[Ipoektupyer cutyanii u COOBITHS, pa3BUBAIOIIME HAMOLMOHAIBHO-
IIEHHOCTHYI0 cepy pebeHka (KymbTypy TEpeKMBAaHUNH W IIEHHOCTHBIE
OpHEHTaIH peOeHKa.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOILICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOe W MHPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpacieid 3HaHUH 1 peaIbHOM KU3HHU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYUCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA pe3yIbTaTa BIYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMOHAJIBHBIM IIOKa3zaTelieM M €€ CBOWCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABeHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOroOwieHbl OT OAHOW mepeMeHHoW. JleneHue MHOrowieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcCHOBHBIE METO/IbI pelieHust
UppalMoHaIbHBIX YPaBHCHUI.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpasoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NPUMEHEHUE ONpPENEIUTENs s pPEeIeHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue MOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu U peasibHOU
KU3HU.

DOyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyukiuiti. I'papuk  yHkuu. DineMeHTapHble MpeoOpa3zoBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaYeHUs] PYHKIMU Ha TIPOMEXYTKE.

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

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cCTeNeHH Kak (GYHKIUH OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpAaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

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

Havana maTemMaTH4ecKoOro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIEN0BATENBHOCTH. MCTOpHSI BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHalu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuiecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUUECKON
MPOrpecCru. JINHENHBIM U 3KCIOHEHIHAIBHBINA pOoCcT. Huncio e. @opMyra CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepsiBHble (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUS HEPAaBEHCTB. [IprMeHeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui u
buznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [lpousBognas  CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEepanMy HaJ MHOXECTBAMHU W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBIICHUM, NPU DPEIICHUM 3a1ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

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

KoMmmnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYecKas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTEeNbHBIX U JOTapU(MUYECKUX YPABHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiiOuua.

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIONIAAeH TUIOCKUX (UTyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHHCKOro  oO0IecTBa,  IpeJACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) NIAaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHUE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUH HAyKHU U JEATEIbHOCThIO YUYE€HOrO0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3udecKass aKTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
paznuyHbiM  chepamM  TpPOoPECCHOHATBHON  NESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU >KU3HM, TOTOBHOCTh K aAKTUBHOMY
YYACTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHUS



cOPMHUPOBAHHOCTh  DKOJIOTHYECKON KYJNbTYpPhI, TOHWMAaHHWE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE III00AIBHOTO XapaKTepa IKOJOTHYECKUX MpoOieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JlacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMAaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAarloB €€
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KyJIbTypOW KakK CpEJICTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYID M HCCIEI0BATEIbCKYIO JESATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble Jioruyeckue J1eiicTBUS:

BBISIBIIAITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAITUH,
OCHOBaHWSI JIJ1s1 0000IICHNS M CPAaBHEHUSI, KPUTEPUHU TIPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIOMCHHUIX W YTBEPXKACHHUAX, MpejaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JETyKTUBHBIX U
WHYKTUBHBIX YMO3aKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENHHO JI0KA3aTEIhCTBA MATEMATHUCCKUX YTBEPKIACHUI
(MpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTEH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMOCO0 peleHrus Yy4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBhbIe nccieaoBareabCKHe AeiicTBUA:

WCIIOJI30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (UKCHPYIOUIUME  MPOTUBOpEUHE,  MpoOsIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHME
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTr0 00bEKTa, SBICHHUS, ITpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;



CaMOCTOSITENIbHO (hOPMYIMPOBATh OOOOIIEHUS W BBIBOJBI 1O PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONEHHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundopmanmeii:

BBISIBIIATH JAehUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auu;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMauu o CaMOCTOSITENILHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS

OOmenne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMH OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpAXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M NHCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3aJadH,
KOMMEHTHUPOBATh MOJIYUYCHHBIN PE3yJIbTarT;

B X0Ji€ 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAICJICHHBIE Ha TOUCK
pEIIeHUs, COIMOCTAaBIAThL CBOM CYXJACHUS C CYXICHHSIMH JAPYTUX YYaCTHHUKOB
Jaora, oOHapy)KMBaTh Pa3jiyue W CXOJCTBO MO3WIIHUMA, B KOPPEKTHOU (dopme
(bopMyIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBaHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATH (OpMAT BBICTYIUICHUS C Y4€TOM 3a/1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISITh IJIaH, aITOPUTM PELICHUS 3a/lauH, BBIOUpATh CIIOCOO pELIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJa/JE€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPLIAEMBIX JAEHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca M pe3yjbTaTa pelleHus
MaTE€MaTHYECKOM 3a/1auH;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELIEHUN 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBHE PE3ybTaTa IEJIM U YCIOBUSIM, OOBSICHATD TPUINHBI
JTOCTIDKCHUS U HEIOCTHIKEHHS PE3YJIbTATOB NIEATEILHOCTH, HAXOAUTh OIIHUOKY,
JIaBaTh OLIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThl MpU peHieHUH Y4YeOHBbIX 3aJay, NOPUHUMATH I€JIb COBMECTHOM
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JIOrOBAapUBAThCs, OOCYX AAaTh IMPOLIECC W Ppe3yiabTaT padoThI,
0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPyNmoBBIX GopMax paboThl (0OCYkaeHUS, OOMEH MHCHHIA,
«MO3TOBBIE€ IITYPMBD» M HHBIC), BBIIOJHATH CBOIO 4YacTh pabOThHl U
KOOPAMHUPOBATH CBOU JCHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[IbI, OILICHUBATH
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/JICHCTBUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA MOJYYUT CIECAYIOIIHUE
IPEIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTEMaTHUECKOTI0 aHAJIU3a»:

Yuciia ¥ BbIYHCICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PAMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas JIpoOb, TMPOLEHThI, HWPPALMOHATIBLHOE YHCIO, MHOXECTBA
PALMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JECHCTBUTEIBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIsl pPEIICHUs MPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIIbHOM KU3HU;

NPUMEHSATH NPUOIMKEHHBIE BBIUMCIICHUS, ITPAaBUJIa OKPYTJICHUS, IPUKUIIKY U
OLIEHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOIHO OMNEpUPOBATh MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alliCU JEHCTBUTENBHBIX YUCEI JIJIsl PELECHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAILHBIM ITOKa3aTeleM;

CcBOOOJHO OMNEpUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKcCIa, JACCATHUUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO OTEPUPOBATH MOHSTUSIMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YUCIIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCUHYC M ApKTAHTEHC YHCIIOBOIO
apryMeHTa.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,



OPUMEHSTh pPa3MYHbIE METOJbl PEIICHUs PalUOHAIBHBIX MU JpOOHO-
paUMOHAIBHBIX ypPAaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEpEMEHHOMH,
MHOTOYJIEH ¢ ILedbIMH KO3(p(dULIUEHTaMH, KOPHM MHOrOYJI€Ha, HPUMEHATH
JIeJIEeHMEe MHOTOWIEHA HA MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a/1ay;

CBOOOIHO ONEpUPOBATH MOHATUSMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpPENENUTEdb MaTpULbl 2 X 2 W €ro TeOMETPUYECKUH CMBICI,
WCITIOJIb30BaTh CBOMICTBA ONpeAeNuTeNss 2 X 2 JJid BBIYMCICHHS €ro 3HayeHus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHHBIX YpaBHEHUH,
MOJICJIMPOBATh PEaJbHbIE CUTYalluH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C IOMOUIbI0 MaTpUll U ONPEAENIUTENEH,
MHTEPIPETUPOBATH TIOJyYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINUX CTETIEHU C
palMOHAIBHBIM [T0KA3aTENIEM;

UCITI0JIB30BaTh CBOMCTBa norapumMoB JUISL npeodpazoBaHus
Jorapu(pMUYECKHX BBIPAKEHHUI;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HUpPPALMOHAIIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(pMHUUECKUEe YPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NIEPEXO0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IMPUMEHSATH OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIIBI Il MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKECHHUI;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEoOXOAuMble  (OpMYJbl Uil  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha s3bIKE aureOpbl, COCTaBIAThH
BBIDAKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreophl.

DyHKIUHN U TPAPUKHU:

CBOOOJTHO OINEPUPOBATh MOHIATHUAMU: (DYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUH, KOMMOO3UIMUsA GQYHKUMA, Tpaduk ¢GyHKUIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpaduKoB (PyHKIIUI;

CBOOOIHO OIEpPUPOBATh MOHATUSAMHU: 00JACTh OMPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpUpOBaTh TMOHATUSAMU: YETHBIE M HEUETHbIE (DYHKIUH,
nepuonyeckue (PyHKIIMU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBbI U
MUHUMYMbI (DYHKIIMM, HaumOoJiblliee M HauUMEHbllee 3HaueHue (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TIOKa3zareneM, rpapuk CTeneHHOW (YHKIHMH C HAaTypaJlbHbIM M IEIbIM



nokasaresnem, rpauk KOpHs N-0il cTeneHu Kak (YHKIUU OOpaTHOW CTENEHH C
HaATypaJIbHBIM IOKa3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHWHAs, KBaJpaTU4Has U ApOOHO-IMHEWHas
(YHKIUH, BBIIOJIHATh 3JIEMEHTAPHOE UCCIIEA0BAHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOO/IHO ONEpUpOBATh MOHATHSMM: IOKa3zaTeiabHas U JorapupmMuyeckas
GyHKIIMM, UX CBOMCTBA M TpauKH, MCIONB30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHMU;

CBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OIpe/ieNIEHNE TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOTO apTryMEHTa;

UCIIONB30BaTh rpaduku (GyHKIUN JUid  HCCIEAOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peanbHOMN
KHU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3A:

cBOOO/IHO ONEpUPOBATH NOHATHUAMU: apUPMeTHUECKas M TIeOoMeTphuecKas
nporpeccusi, 0eCKOHEUHO yOBIBaIOIasi T€OMETPUUECKasi MPOTrPecCHs, TUHEHHBIA U
HKCMOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCUU JJIsl PEIICHUS peallbHbIX 3a]lad MPUKIATHOTO
XapakTepa;

cBOOO/IHO OMEPUPOBATH MOHATUAMU: MOCIEOBATEIFHOCTD, CIIOCOOBI 3aTaHUS
MOCIIEIOBATEIHHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTeMaTHYEeCKOro aHajiM3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOIHO OIEpPHpPOBATh TMOHATUSMHU: HENPEPBIBHBIE (PYHKIMH, TOUYKU
pa3psiBa rpaduka GyHKIMU, aCUMITOTHI Tpadrika GyHKINH;

cBOOOIHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAS Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 7151 peLIeHUs 3a/1a4;

CcBOOOIHO OIEpUpOBaTh TMOHATUSIMU: TepBas W BTOpas MPOU3BOIHBIC
(GbyHKUMH, KacaTellbHas K rpaduKy QyHKIMY;

BBIUUCIISATH MPOU3BOJHBIE CyMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIINIA;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM IS
peleHus 3a1au.

MHokecTBa M JIOTHKA:

CBOOOMIHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluu  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
MIPOIIECCOB U SIBIICHUH, IPH PEIICHUN 33]1a4 U3 IPYTUX yUCOHBIX MPEAMETOB;

CBOOOJIHO OIEpHpPOBaTh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
ypaBHEHHUS U HEPABEHCTBA.



K xonmy obydyenuss B 11 kjacce 0Oy4aromuics TOJYYUT CIICTYIOIIHE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTEMaTUYECKOI0 aHAJIN3a»:

Yuciia 1 BbIYHCICHHSA:

CBOOO/IHO ONEpUPOBATh MOHATUSIMU: HATypalbHOE U LEJIO€ YHUCIO,
MHOKECTBA HAaTypPaJbHBIX M LEJBIX YUCEJ, UCIOJIB30BaTh NMPU3HAKU JEIUMOCTU
uensix ynucen, HOJ[ u HOK HarypasibHbIX yncen I penieHus 3a1ad, IpUMEHSITh
anroput™ EBknnna;

cBOOOIHO ONEpUpOBaTh IOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBAaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUNCIICHHS;

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckon u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA!

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
jJorapu(pMHUUECKUEe HEpPAaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IOMOILBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYILECTBISATh OTOOp KOpHEW TMpU pEHIEHWH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYNHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB;

perarb palMOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
CoZieprKallle MOYJIM U TapaMeTphl;

OPUMEHATH TpaduyecKue METOAbI JUIsl PEIICHUs] YpaBHEHU U HEPAaBEHCTB, a
TaKXKe 3a/1a4 ¢ napaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCMOJb30BAHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH ITOJTy4YECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKHd KOMMO3UIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJMHATHOMW MJIOCKOCTH;

CBOOOJIHO  ONEpUpPOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPHUUECKHX

yHKUMH;



OPUMEHATh (QYHKIIUUA 711 MOJEIMPOBAHMS W HCCICIOBAHUSA PEaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

UCIIOJI30BATh MPOU3BOHYIO JIJISl UCCIENOBaHUSI (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAMOOJIbIIEe U HAMMEHBITIEE 3HAYCHHS (DYHKITMN HETIPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTpE/ENCHUs] CKOPOCTH U YCKOPEHHUs Mpolecca, 3aJaHHOro (opMysoN wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HAXOAWUTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DYHKIMH U BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJUTh IJIOLIAIHN MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOILIBIO HHTETPaa;

MMETh IIPEACTABIICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
cocTaByieHUs TP PepeHITMATbHBIX YPaBHEHUN;

pelaTe NPUKIAJHbIE 3aa4d, B TOM YHCIIE COLUAIBHO-3KOHOMUYECKOIO U
bu3nUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUECKOTO aHaJN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOX€ECTBO 1EHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if cTENeHN. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BoIpaxkeHUs U 29 1
YpaBHEHUS
7 ITocnenoBarenbHOCTH U POTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 9




11 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpoOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast u HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHbIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10
6 Harypanbhblie u 1ienpie yucia 10
CucreMsbl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3azauu ¢ mapameTpamu 16 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 3 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 128 10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypenI
1 MHOXeCTBO, Olepauuu HajJ MHOKECTBAMHU 1
U UX CBOICTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
arrapara Jiis peleHus 3a1a4
Panmonansubie yncia. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TIPOLICHTHI, 1
OCCKOHEYHBIC TIEPHOAMYSCKHE APOOH
Panmonansuelie yncna. OOBIKHOBEHHBIE U
5 JeCSITUUHBIE TPOOH, TIPOLIEHTHI, 1
OecKOHEeYHbIE IEPUOANUECKUE APOOH
6 [Ipumenenue apobeii u IPOLEHTOB IS 1
perieHust MPUKIAAHBIX 3a7a9
7 [Ipumenenue apobeii 1 IPOIEHTOB IS 1
perieHust TPUKJIATHBIX 3a7a9
8 JelictBuTensHble yncaa. PanimoHanbHbie U 1
HppalMOHAIIbHBIE YHCIIa
9 Apudmerrueckue ornepaum ¢ 1
JEHCTBUTEILHBIMU YU CIIAMU
10 Mopynb A€CTBUTEIBLHOTO YKCIIA U €r0 1
CBOICTBA
[TpubnuxEHHbBIC BEIYUCIICHUS, TPABUIIA
11 OKPYIJVICHUS, IIPUKUIKA U OLICHKA 1
pe3yJibTaTta BBIYMCIEHUN
12 OCHOBHBIE METO/IbI pEHICHUS LEBIX U 1

IpoOHO-pallMOHATBHBIX YPABHEHUH U




HEPABEHCTB

13

14

15

OCHOBHBIE METO/IBI PEIICHHS [ETBIX U
JPOOHO-PaLMOHAJIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlenenne MHOTOUYJICHA HA MHOT'OWICH C
octaTtkoM. Teopema besy

16

MHoOro4seHs! ¢ melbiMA Kod(hGuimeHTamu.
Teopema Buera

17
18

Pemenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

19

20

21

Martpuna cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, €ro
r€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTpUILBI 2X2, €r0
TF€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYHCIICHHE €0 3HAUCHUS

[Ipumenenue onpenenurens s pELIEHUs
CHUCTEMBI JINHENHBIX YPABHEHUN

22

Pemrenne npukitagHpIxX 3a/1a4 ¢ MTOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU

23

24

Pemenue npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU
KonrtponbHas pabora: "PanmonanbHble

ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHUN"

25

DyHKIUA, CTTOCOOBI 3aaHus (PYHKITHH.
B3aumnuo obparubie ¢pynkimuu. Kommnosurms

byHKIUH




I'padux pyHKIMU. DIEeMEHTapHbIC

26 .
npeoOpa3zoBanus TpaduKoB GyHKIIHHA
OO6nacTp ornpeneneHus: © MHOXKECTBO

27 3HadeHuil pyHkuuu. Hymu QyHkmm.
IIpoMexyTKH 3HaK OCTOSIHCTBA
UéETHbIe 1 HEUETHBIC (PYHKITUH.

28 [Tepuonnueckue GpyHkiuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKITHH
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.

29 Haubonbiiee u HaMeHbllIee 3HAYCHHE
(GYyHKLIMN Ha IPOMEXYTKE

30 Jluneitnasi, kBajpaTHdHas U APOOHO-
nuHeiHas pyHKIuu

31 DneMeHTapHOE UCCIIEIOBAHUE U
MOCTpOeHHE TPadUKOB ITHUX QYHKIUN

32 DneMeHTapHOe UCCIIEJOBAaHNE U
NoCTpOoeHHe IrpauKOB ITUX QYHKIUN

33 Crenens ¢ 1enabpIM MokasareneM. bunom
Herorona

34 Crenens ¢ 1enabpIM MokasareneMm. bunom
Herorona

35 CrenenHast GyHKLUS C HATYPAJIbHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas padora: "Crenennas
¢bynkus. E€ croiicta u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 Apudmerndeckuil KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHms YUCITOBBIX BHIPAKCHHH,
COJIEpIKaIMX CTEIICHU U KOPHH

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUIA,

CoACpKaAIMX CTCIICHU U KOPHU




41

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
COZEPIKALLIMX CTEIICHU U KOPHU

42

43

44

WppanmonansHble ypaBHeHUs. OCHOBHbIE
MCTObI pCIICHUS UPPALUOHATIBHBIX
YpaBHEHUU

Wppaumnonanbusie ypaBHeHUs!. OCHOBHBIE
METO/bI PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

Uppatnmonansuelie ypaBHeHus. OCHOBHbBIE

METO/bI pelIeHUs] UPPALMOHATBHBIX
ypaBHEHUH

45

PaBHOCHUIIBHBIE IEPEXO/bI B PELICHUU
HUPPALMOHATIbHBIX YPaBHEHUN

46

47

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UppaloHaIbHBIX YPaBHEHHH

48

PaBHOCHIIBHBIE TTEPEXO/BI B PELICHUHN
HMPPALMOHAIIBHBIX YPABHEHUN

49

50

51

CaoiicTBa ¥ rpa@uK KOpHs N-Oi CTENEeHU
KaK (YHKIIMM 0OpaTHOW CTENEHH C
HaTypaJIbHBIM MOKa3aTelieM

CaoiicTBa u rpaduk KOpHA N-0if cTeneHn
Kak (pyHKIIMHM 0OpaTHOM CTETEeHH ¢
HaTypaJIbHBIM MOKa3aTelleM

KonrtponsHas padora: "CpoiicTBa u rpagux
KOpH# N-oi crenenu. MppannonaibHble
ypaBHeHus"

52

CremneHb ¢ pallMOHATBHBIM ITOKa3aTeIeM 1
€€ CBOMCTBA

53

CremneHb ¢ pallMOHATBHBIM ITOKa3aTeIeM 1
€€ CBOMCTBA

54

CrereHs ¢ PallMOHAJIBHBIM IMOKA34aTCJICM U




€€ CBOIiCTBa

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U

95 1
rpaduk

56 Hcnons3oBanue rpaduka GyHKIUN 1715 1
peuieHus: ypaBHEHUI

57 Hcnonp3oBanue rpaduka GyHKIMN 115 1
peLIEHHS ypaBHEHU
[TokazarenbHbie ypaBHeHUSI. OCHOBHBIE

58 METOBI PEIICHUS TTOKa3aTeIbHbBIX 1
YpaBHEHUU
[TokazarenpHbie ypaBHEeHUS. OCHOBHBIE

59 METO/IbI PEIICHHUS TOKA3aTeIbHBIX 1
ypaBHEHUH
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC

60 METO/IbI PEIICHHUS TOKA3aTeIbHBIX 1
ypaBHEHUH

61 KonTponbnast padota: "[lokazarensHast 1
¢ynkus. [lokasaTenbHble ypaBHeHUS"

62 Jlorapudm uucna. CoiicTBa Jorapudpma 1

63 Jlorapudwm gucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. CpoiicTBa norapudpma 1

65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1

66 ECATHYHBIC W HATypaIbHBIC JIOTAPUPMBI 1

y

67 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
sorapupmbl

68 [IpeoOpa3oBanue BRIpaKEHNU, COACPIKAIINX 1
Jorapu@msl

69 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX 1
sorapudmbl

20 Jlorapudpmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadpux

71 Jlorapudmuueckas GpyHKIIUS, €€ CBONCTBA U 1




rpadpux

Hcnons3oBanne rpaduka GyHKIIUN 15

72 pelieHusl ypaBHEHU N

73 Hcnons3oBanue rpaduka GyHKIUN 1715
pelIeHNs] ypaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

74 METOABI peIIeHUs JIorapu(PMUIECKUX
ypaBHEHUU
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE

75 METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI PEIICHUS JIOTAPUPMUUECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXObI B PELICHUH
Jorapu(pMHUUECKUX ypaBHEHUN

78 PaBHOCHMIIbHBIE TIEPEXObI B PELICHUH
JoTapu(PMUYECKUX YpaBHEHUM

79 KontponbHas padora: "Jlorapudpmuueckas
¢bynkus. Jlorapupmuueckue ypapHenus"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YKCIIOBOIO apryMeHTa

81 CuHycC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOIO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOIO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

84 oTpezieNIeHue TPUTOHOMETPUUYECKIX
(GyHKIUI YMCIOBOTO apryMeHTa

85 TpuronomeTpuueckas OKPYKHOCTb,




onpeeIeHue TPUTOHOMETPUYECKHUX
(GyHKIUI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

01 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAYKEHU I

92 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAYKEHU I

93 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPA)KCHUI

94 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI 1

95 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1

96 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI 1

97 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1

98 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1

99 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1

100 Pemrenne TpUroHOMETpHUUECKUX YpaBHEHHUN 1
KonrtponbHas pabora:

101 "TpPUrOHOMETPUUECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHUS"
[TocnemoBaTenbHOCTH, CTIOCOOBI 3aaHUS

102 nocieaoBareabHocTed. Meron 1
MaTeMaTHYeCKON HHAYKIIUU
MOHOTOHHBIE U OTPAHUYEHHBIE

103 rmocJenoBaTeabHOCTH. MicTopus aHamu3a 1
0ECKOHEUHO MaJIbIX

104 Apudmernueckas Iporpeccust

105 ['eomerpuueckas mporpeccus




beckoneuHo yObIBarolasi reOMeTpUIecKas

106
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei
re€OMETPUUYECKOI MPOrpeccuu

108 JIMHEHBIN ¥ YKCTIOHEHIIMAJIbHBIA POCT.
Yucno e. Dopmyra CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIbHBINA POCT.
Yucno e. Dopmyra CI0KHBIX IPOLEHTOB

110 Hcnonb30BaHue Nporpeccuu Ajs peeHus
pealIbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa

11 KonTponbHas pabora:
"[locnenoBarenbHOCTH U Iporpeccun’

112 HenpepbiBHBIE QYHKIINU U UX CBOICTBA

113 Touka pa3peiBa. ACUMITOTHI TpaUKOB
byHKIUH

114 CBoiicTBa (DyHKIMI HETIPEpPBIBHBIX HA
OTpE3Ke

115 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl PEIICHHUS
HEPABEHCTB

118 MeTto MHTEpPBAJIOB JUIsl pEIICHUS
HEPaBEHCTB

119 IIpumeHeHne CBOMCTB HENPEPHIBHBIX
(GyHKIMN 1715 pelieHus 3a1a4

120 [IpumeneHne CBOMCTB HEMPEPHIBHBIX
(GyHKUMN 1715 pelieHus 3a1au

121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIHMH

122 Onpenenenue, TeOMETPUIECKUI CMBICIT

IIPOU3BOIHOMN




Omnpenenenue, GU3NUECKUN CMBICTT

123 3 1
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpauKy 1
byHKIIUN

125 VYpaBHeHHE KacaTeIbHOM K TpaduKy 1
byHKIMH

126 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKINI

127 [Ipoun3BoHbIC 35IeMEHTAPHBIX (DYHKITHI

128 [Tpou3BoaHasi CyMMBI, TPOU3BEICHHS, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUIT

129 [Tpou3BoaHasi CyMMBI, TPOU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3UIMU (QyHKIIUN

130 [IpousBoHas CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3ULIUU (YHKIUI

131 Kontponbnas padota: "[IponsBognas”

132 HToroBasi KOHTpoJIbHAsA paboTa

OBLIEE KOJIMYECTBO YACOB I1O0 132

I[TPOTPAMME




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
UCCIIEIOBAaHHIO (DYHKIMIT HA MOHOTOHHOCTD
1 DKCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
UCCIIEIOBAaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IprumeHeHue nporu3BOIHON K
UCCIIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
Y BKCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
UCCIIeIOBaHHIO (YHKIIMI Ha MOHOTOHHOCTh
Y OKCTPEMYMBI

[IprMeHeHne nNpon3BOIHOM K
UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHne Mpon3BOJHOM K
UCCJIEIOBaHHIO (QYHKIIMI Ha MOHOTOHHOCTh
1 DKCTPEMYMBI

Haxoxaenne HanbombIiero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON
(GYHKIIMMA HAa OTPE3Ke

Haxoxnenue HanOoJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIUHU HAa OTpe3Ke

Haxoxnenne HanOOJIbIIIETO U
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHON




10

(GYHKIIUMA Ha OTPE3KE

Haxoxnenue HanbdonpLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

11

Haxoxnenue HanuOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMHU Ha OTpE3Ke

12

13

14

Haxoxxnenne HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKINHU Ha OTpe3Ke

[IpumeHeHue nporu3BOIHOMN 11t
HAaXO0’KJICHUS HAWJTY4YLIEro PElIeHHs B
MPUKJIAJIHBIX 3a/1a49ax

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIY4lIEro pelueHus B
MPUKJIAJHBIX 3a1a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpEIETICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GOpMYJION WK
rpaduKom

16

[IpumeHeHre mporu3BOIHOMN IJIst
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadpukom

17
18

Komnosumus ¢pyHkumii

Komnosunus ¢pyHkuumit

19

Kommozurust ¢hyHKImiz

20

I'eomerpuueckue o6pa3bl ypaBHEHHI Ha

KOOPAMHATHOW INIOCKOCTH

21

['eomeTpuyeckue 0Opas3bl ypaBHEHUH Ha

KOOPAMHATHOW INIOCKOCTH




KoHntponbhas padora: "UcciaenoBanue

22 (GyHKLINH C TOMOIIBIO TPOU3BOIHOM"

93 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBoOOpa3HbIe dNEMEHTAPHBIX (HYHKITUH.
[IpaBuna Hax0XIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIie 3eMEHTAPHBIX (HYHKIUI.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

26 Nurterpan. ['eomeTprudeckuii CMbICT
UHTETpaa

97 Brruucnenue onpenenéHHoro HHTerpana
no ¢popmyne Hetorona-Jleiibauma

98 Boruncnenue onpeneiaéHHOro HHTErpaia
no popmyne Herotona-JleloHuma

29 [TpuMeHeHne MHTETrpaia s HAXOXKACHUS
IIoIaAeH IOCKUX GUryp

30 [Ipumenenne naTerpana s HaxoXACHUS
00BEMOB reOMETPUYECKHX TEI

31 [Tpumeps! pemennii quddepeHnnanbHbIX
yYpaBHEHUN

39 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX
yYpaBHEHUN
MaremaTrnueckoe MOAECIMPOBaHUE

33 PEATBHBIX MPOIECCOB C MTOMOIIBIO
nudepeHIaTbHBIX YpaBHEHUN

34 KonTtponbhas padora: "[leppooOpaszHas u
uHrerpan"

35 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

36 Tpuronomerpuueckue GyHKIIMH, UX

CBOMCTBa U Tpaduku




37

38

Tpuronomerpuyueckue GYHKIHH, HX
CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKIMH, UX
CBOIicTBa U rpaduKu

39

40

41

42

Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpaduKu

OT60p KOpHEIN TPUTOHOMETPHUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

45

Pemenue TpuronomeTpuyecKux
HEpPaBEHCTB

Pemenne TPUTOHOMCTPHUYCCKUX
HCPAaBCHCTB

46

Pemrenne TpuroHOMeTpUYECKNX
HEPaBEHCTB

47

48

Perienne TpUroHOMETPHUUECKUX
HEPaBEHCTB

KonTtponsnas pabdora: "I'paduku
TPUTOHOMETPUUYECKHUX (PYHKLIUH.
Tpuronomerpruueckue HepaBeHcTBA"

49

OcCHOBHBIE MCTOJBI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB




OCHOBHBIE MCTOJBI pCHICHUSA

>0 NOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
IIOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeIbHBIX HEPAaBEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS
J0rapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEILICHUS
J0rapupMHUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IbI PEIICHUS
J0rapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEILICHUS
JorapupMHUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIBLHBIX HEPABEHCTB

58 OCHOBHBIEC METO/IbI PEIICHUS
UppaIMOHATHLHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIBLHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB

61 ['padrueckue METO B! peIIeHUS
UppaIMOHATBHBIX YPaBHEHUN

62 I'paduueckue MeTo bl penIeHNs
UppaLMOHATILHBIX YPaBHEHUN

63 I'paduueckue MeTobI perIeHus
[IOKa3aTeIIbHBIX YPaBHEHUM

64 I'paduueckue MeTobI perIeHus
NIOKa3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeTobI pemieHus




66

jgorapu(pMUUECKUX YpaBHEHHIA

I'paduueckue METOBI pemeHus
JOTapu(PMHUUECKUX HEPABEHCTB

67

68

69

I'paduueckue MeTo Bl pemeHus
norapu(pMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLIeHHs
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
ypaBHEHUI

I'paduueckue MeToIbl pelIeHus
NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
YpaBHEHUN

70

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

71

72

73

74

I'padmuueckue metos! peneHus
MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX
HEPaBEHCTB

KonrtponsHas pabora: "ppanuoHaibHble,
noKasaresbHbIe U Jorapudmudeckue
HepaBeHCTBA"

Komnuiekchbie uncna. Anrebpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIUIEKCHOTO YHClIa

KommuiekcHble uncna. AnreOpanueckas u

TpUTrOHOMETpHUUecKast (pOpMBI 3arucu
KOMIUIEKCHOTO YHCIIa

75

Apudmerndeckue onepanuu ¢
KOMILICKCHBIMHU YUCIIAMH

76

Apudmernueckre onepanum ¢
KOMILJICKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUIEKCHBIX YHCEN Ha




KOOpHHHaTHOﬁ IIJIOCKOCTH

N3o0paxeHue KOMILJIEKCHBIX YHUCEN Ha

8 KOOPJMHATHOM TJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oi cTreneHu u3
KOMIUIEKCHOTO YHClIa

80 ®opmyna Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCET JUISI

81 penieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a/1a4y

82 KonTtpomnpHas padora: "KomruiekcHble
yucna"

83 HarypanbHble u nensie yncna

84 Harypanbhble u nemnsie yncna

85 [TpuMeHeHre NPU3HAKOB JIEIIUMOCTH
LEJIbIX YUCEel

86 [TpuMeHeHre NPU3HAKOB JIEIUMOCTH
ENBIX YUCel

87 [IpumMeHeHre MPU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

88 [IpumeHeHre NPU3HAKOB IETMMOCTH
nensix yucen: HOJl u HOK

89 [IpumeHeHre NpU3HAKOB IETMMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYJIIO

90 [TpuMeHeHre TPU3HAKOB JIEITMMOCTH
LEJBIX YUCEeI: OCTaTKH [0 MOAYIIIO
[IpumeHeHne MPU3HAKOB AETMMOCTH

91 [EJBIX YUCEIl: anropuT™ EBKInma s
pelIeHns 3a/1a4 B LIEeJIbIX YncIax

92 KonTtponbHas padora: "Teopust nenbix

yucen"”




Cucrema ¥ COBOKYITHOCTh YPAaBHEHUU.
93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CJIe/ICTBUS

Cucrema 1 COBOKYITHOCTh YPAaBHEHU.
94 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

05 OCHOBHBIC MCTOABI pCICHUA CUCTCM U
COBOKYHHOCTGI‘;I palOHaJIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIC METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHU U

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTEIbHbIX
yYpaBHEHUU

OcCHOBHEBIC MCTOABI pCICHUA CUCTEM U

99 COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUU

OCHOBHBIE METO/IBI PEIICHHSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKIX
ypaBHEHUH

IIpuMeHeHne cuCTeM K pEeIEHUI0
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3

101 Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM
JKU3HU, MTHTEPIIPETALUs 0Jy4YEeHHBIX
pe3yJIbTaToB

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IMYHBIX 00JIaCTeH HAYKU U PeaIbHOU
YKU3HU, HHTEPIPETALUs OTy4YEeHHBIX

102




pe3yabTaToOB

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
KHU3HHU, UHTEPIPETaLs HOTYy4EHHBIX
pe3yibTaToB
KonTpoapHas padora: "Cucremsl

104 palMOHATILHBIX, UPPALIMOHATIBHBIX
[OKa3aTeIbHbIX U JIOTapu(pMUIECKUX
ypaBHeHUH"

105 PaunonansHbIe ypaBHEHHUS C TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PannonanbHbIe cucTEMBI ¢ TapaMeTpaMu

108 HppanunonaibHble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppannoHaabHble CUCTEMBI C
napameTpamu

110 [Toxa3aTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapugmuueckue ypaBHEHHUs,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUs C
napameTpamu

115 TpuroHomeTpuieckrue HepaBeHCTBA C
napameTpamu

116 TpuroHoMmeTpuieckue CUCTEMBI C

napameTpamu




HOCTpOGHI/IC 1 UCCII€JO0BAaHUC
MAaTEMAaTHYICCKUX MOHeHef/'I PCaJIbHBIX

17 CUTYyalUi C IOMOULIBIO YPABHEHUH C L
napameTpamu
[TocTpoeHue u uccneaoBanme
118 MaTeMaTHYeCKUX MOJIENIeH peabHbIX 1
CUTYaIMii C TIOMOUIBIO CUCTEM YpaBHEHHHA
C TmapaMeTpaMu
[TocTpoeHue u uccneaoBaHme
119 MaTeMaTHUYECKUX MOJIENIeN peaTbHbIX 1
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHIA
C TmapaMeTpaMu
120 Kontponbnas pabora: "3anauu ¢ 1 1
napaMmerpamu’
121 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 1
3HaHui: "YpaBHeHus"
[ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs
122 3HaHui: "YpaBHeHus. Crucremsl 1
ypaBHEHUI"
123 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 1
3HaHui: "HepaBencrtsa"
124 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 1
3Hanuil: "[IponsBonHas n e€ npumeHenue"
125 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "MHTErpan u ero npuMeHeHue"
126 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 1
3HaHui: "OyHkun"
127 Hrorosast koHTpoOIbHAs paboTa 1 1
128 Hrorosast KoHTpOJIbHAS paboTa
OBIIEE KOJIMYECTBO YACOB I10 128 10

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

. MaremaTtuka. Anre6pa U Hadaja MaTEMaTHYECKOTO aHaln3a; yriayornenHoe ooydenue. 10 kinacc/ Mepansak A.T'.,
Homuposckuii [1.A., IlonsikoB B.M.; mox penakiueii [Togonsckoro B.E., AxkmuoneprHoe o61iectBo «3marenbcTBo
«IIpoceemenue»

o Marematuka. Anredpa 1 Hayajia MaTEMaTUYECKOTO aHalu3a; yriayonenHoe ooyuenue. 11 kimace/ Mepsznsk A.TL.,
Homuposckuii [[.A., ITomsikoB B.M.; mox penakiueit [lononasckoro B.E. Aknnoneproe odmectBo «M3aaTenbcTBO

«HpOCBCHICHI/IG»

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA
Odurmaneheiii caint EI'D http://www.ege.edu.ru/
Marepuansr EI'D u I'HA http://www.fipi.ru/

SIKnacc. [TonmnodyukunonaabHas mudposas cucrema https://www.yaklass.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://mathege.ru oTkpeIThIil OaHK 3aJaHUIl IO MATEMAaTHKE
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