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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHalu3a» SIBISETCS
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPaKTHOE MBIIUIEHUE O0y4YarolUXCcsl Ha YPOBHE, HEOOXOAMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHoOro kypca «Aisrebpa M Hayajla MaTeMaTH4YECKOrO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEW B MPUPOJNE, HAYKE U MCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M d4epe3 crnenuuky ydeOHOMH
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJIn3a JISKUT ACSITETbHOCTHBIN NMPUHIUI 00yYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHamusa», «MHo)kecTBa M JIOTHKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yU4eOHBI KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIapaToM, Y HUX MOCJIEeIOBATENIbHO (popMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHHE  yJenseTrcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIIMMCsI MHOXKECTBAa HAaTypajbHBIX, IICIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMHU Ha MHOKECTBE LIEJBIX YHCEN, OCOoOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHUS JUIsl PELIEHUs Pa3iMuHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pEAIU3yeTCs Ha MPOTSKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIBHBIX, IOKAa3aTeNIbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAMMEHbBIIUX 3HAYECHUN (PYHKIIHH.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U Jorapupmel. braromaps M3ydeHHIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEN B BHJIE€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperseTaeTcs ¢ IPYTMMH JIMHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUH IS pelIeHUs 3a7ad U3 JAPYTUuX y4yeOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (YHKLIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK Yy HUX MOSBISIETCS BO3MOKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIE peajbHbIX CHUTyalUu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHMUI paclO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXECTBa U JIOTMKA» BKIIOYAET B
ce0sl IJIEMEHThl TEOpPUUM MHOXKECTB M MAaTEMaTU4eCKOW JOrMKu. TeopeTuko-
MHO’KECTBEHHBIE MTPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTHUKd W €€ TMPUIOKEHHH, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHYECKHE
JUCHMIUIMHBL M MX MPWIOKEHUs B eAauHoe 1enoe. Ilosromy BaxHO nath
BO3MOXKHOCTh 00y4YaromieMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIM SI3bIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €r0 AJI BBIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKA KaK HayKd CIeAyeT MpU3HAThH
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JOTHUECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
c1oco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHUS MOJENEH peallbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs AJIs pelleHUs NpUKIagHbIX 3axad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHUs MPHUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanu3a» otBoautcs 272 vaca: B 10 knacce — 136 yacoB (4 daca B Hegeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIUYNCICHUMN.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernyeckuil KOpeHb HaTYpaJbHOM CTEIICHH M €r0 CBOMCTRBA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHMCJIOBOTO apryMEeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUSI HENbIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METO/IBI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, TPUMEHEHUE ONPENETUTENS sl pelIeHUsS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEN PEabHOM CHTYallMd C MMOMOUIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Komnosumms Qyskiuit. I'paduk PyHKuu. nemeHTapHbIE NpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUK HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYEHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrpeCCrr. JIMHENHBIN U S9KCHOHEHIMAIBHBIA POCT. Uuncio €. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yuknuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Metoa
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[IpousBogubie  snmemeHTapHbix  ¢GyHkiuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHWH 3a4ad W3 JPYTHUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHbie u nensle yucna. [IpumMeHeHne npu3HAKOB JENMMOCTH LEIbIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4Yucia. Apudmernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJIbl PEIICHUS IOKa3aTeIbHBIX W  JIOTapUPMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHCHUN U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUW 3aJad W3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

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

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna Haxox1eHNs 1epBOOOPa3HbIX.

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

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOrO oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IEHHOCTEH pOCCUUCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh YMEHHUS TPHUMEHSATH MaTeMaTHUYeCKHe 3HaHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrt W peanu3oBBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JlacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWWA MEXKAY TMOHATUIMH, (HOPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYXKCHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHI KAaK MCCIEI0BAaTENbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JJI pEUICHUS 3a]1auH;

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

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbOopMauu 10 CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
eI iMU OOLIEHUSs, SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COMOCTABIATh CBOM CYXKICHHS C CYXKICHHSAMU JPYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelICHHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M MCMOJIb30BAaTh MPEUMYIECTBA KOMAaHIHOM U UHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNoOBBIX ¢opMax paboThl (0OCykaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacceoOydaronuics TMOMYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TMOHITHSIMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

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



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATH MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOUWIEH OT OJHOM MEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MATpULbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C ITOMOINBI0 MaTpPUIl W OIPEAEIIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMS, HEPABEHCTBA II0 YCJIOBHMIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpauKoB QyHKIINIA;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH ()YHKUIHUH, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHs N-Oi cTeneHW Kak (yHKUMH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHAas W JorapupmMuyueckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIIOJIb30BaTh rpapuku (YyHKUMA JJI1  UCCJIEAOBAHMS IPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruueckasl Iporpeccus, TMHEHHbIA 1
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMHU: MOCIEIOBATEIIBHOCTD, CIIOCOOBI 3a/1aHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINHA, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOIHO  OMNEpHpPOBaTh  TMOHSATHUSMHU: MHOXECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy o0ydyenuss B11 kJacceoOy4aromuics TMOMYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

cBOOOZIHO OMEpUpOBaTh MOHATHEM OCTaTKa IO MOJIYJI0, 3aluChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE OTepaliil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATH OTOOpP KOpPHEH TpU pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3a/a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIO3UIIMU JABYX (DYHKIIHIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHAJIHU3Aa:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHCIE€ COUHAIbHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no gopmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHuepasaejioB U KoaunyecrBouacos dyeKkTpoHHbIe (LM POBbLIE)
n/n TEeMIIPOrPaMMBbI Bcero KonTpobHbIepatoTsl  00pa3oBaTeIbHbIEPECYPChI
MHOK€eCTBO IEHUCTBUTENBHBIX YUCEIL.
1 MHorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBUIMHENHBIXypaBHEHU I
5 Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
UppatnmonansHbleypaBHEHHUS
4 [TokazarenbHasPyHKITHS. 10 1
ITokaszaTenbHbIEypaBHEHUS
5 JlorapudmuueckasGyHKIUS. 18 1
JlorapudmuueckueypaBHEeHUs
6 TpUroHOMETPUUECKUEBBIPAKEHUS U 29 1
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
HenpepsiBabledynkuuu. [IponsBoanas 20
9 [ToBTOpeEHue, 0606meHuI/Ie, 5 2
CUCTeMaTH3alMsI3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10




11 KJIACC

Ne HaumeHoBaHuepas3aejioB U KoaunyecrBouacos dyeKkTpoHHbIe (LM pPOBbLIE)
n/n TEMIIPOrPaMMBbI Bceero KoHTpoabHbIepa6oThl  00pa3oBaTebHbIEPECyPChI
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHH C TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (DYHKIIHH. 14 1
TpuroHomeTprudecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUecKre HePaBeHCTBA
5) KommiekcHpieuncna 10 1
6 HarypanbHble 1 nensleuncia 10 1
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MMOKa3aTEeIbHBIX U JIOTAPUPMUUYECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpEHwUE, 06o6meHvHe, 16 2
CUCTeMaTU3alHsI3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KosaunvecTBoyacoB
JIeKTPOHHBbIeNU(PPOBBICOOPA30OBATEILHbIEPE
n/ Temaypoka Bcer  KoutpoJubHbiepato
CypChI
n 0 Thl
MHO0€eCcTBO, Onepay HaJl MHOKECTBAMH U 1 https://resh.edu.ru/subject/lesson/4726/conspect/1982
MX CBOMCTBA 22/

. https://libraryno.ru/1-2-operacii-nad-mnozhestvami-
JlnarpammeJiinepa-Benna 1 diagrammy-eylera-venna-dis_matem_nekr 2010/
[IprMeHeHrne TEOpEeTUKO-MHOKECTBEHHOTO 1
armapara Jjis peueHus 3aaaqd
Panmonaneueie yncia. OOBIKHOBEHHBIC U
JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEYHbIE 1
MIEPUOIUUECKHIE IPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
JIECATUYHBIC IPOOU, TTPOLIEHTHI, OECKOHEUHBIE 1
MEPUOIUUECKHE TPOOH
[Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
[Ipumenenue npobeit 1 MPOLEHTOB JIst 1
pelIeHs TPUKIaJHbIX 3a7a4
JleicTBuTeNnbHBIC YKclia. PaimonanbHbIC U 1
HUppAIMOHATILHBIE YHCIIa
ApudmeTndeckue oneparuu C 1
JIEUCTBUTEIbHBIMHU YU CIIAMHU

10 MOJ}}IJ'II) JIEMCTBUTEIILHOTO YHUCJIA U €r0 1
CBOMCTBa



https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://libraryno.ru/1-2-operacii-nad-mnozhestvami-diagrammy-eylera-venna-dis_matem_nekr_2010/
https://libraryno.ru/1-2-operacii-nad-mnozhestvami-diagrammy-eylera-venna-dis_matem_nekr_2010/

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA

11 OKpPYIJICHUS, IPUKHJIKA U OLIEHKA pe3yJbTaTa
BBIYHCIICHUN

12 OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-
paLMOHAJIBbHBIX YPABHEHUI U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEeLIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUH U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MHorouieHsl OT OJHON EpeMeHHOM. [lenenne

15 MHOT'O4YJIEHA HA MHOT'OYJIEH C OCTaTKOM.
Teopemabesy

16 MHorouiieHsl ¢ LelIbIMU KO3 QUIIMEHTaMH.
Teopema Buera

17 PemenunecucreMamHeHbIXypaBHEHUM

18 PemennecncreMIIMHEMHBIX ypaBHEHU I
Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUIA.

19 Onpenenurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT M CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS
Omnpenenurens MaTpuLel 2x2, ero

20 TEOMETPUUYECKUN CMBICIT M CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

21 [IpuMeHeHne onpenenuTens s PeIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

99 Pemenue npuknaaHbIX 3aa4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

23 Pemenue npuknaaHbIX 3aa4 ¢ TOMOIIBIO




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

25

26

KoHntposbHas padota: "PanronanbHbie
YPaBHEHHUS U HEPABEHCTBA.
CucreMbplUIMHENHBIXypaBHEHUHN"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3anMHo oOpaTHbIe (PyHKITHH.
KommozurusdyHkmmit

I'paduk Gyakmmu. SnemMeHTapHbBIC
npeoOpazoBanus rpadukoB QyHKIUH

27

OO6nacth ornpeesieHusl 1 MHOYKECTBO 3HAUCHUN
¢ynkunu. Hymu ynkiuu. [IpomexxyTku 3HaK
MOCTOSTHCTBA

28

29

30

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuoanueckue GyHKINN.
[TpoMexyTKUMOHOTOHHOCTH() YHKITUH
MakcuMyMbl 1 MUHUMYMBI (QYHKIIHH.
Hawnbonblllee 1 HaMMEHbIIIEe 3HAUCHHE
(GYHKIIMHM Ha TPOMEKYTKE

Jluneitnasi, kBagpaTHuHas U ApoOHO-IMHEHHAs
byHKIIIHN

31

32

33

DJeMeHTapHOe UCCIIEIOBAaHHE U TIOCTPOCHUE
rpadukoB 3TuX QyHKUINN

DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

CreneHsb ¢ 1eTBIM TOKa3ateseM. buaom
Herorona

34

CrerneHs c 1elbIM IT0Ka3areneM. buaom
HeroTouna




Crenennas GyHKIHS C HATYpaJIbHBIM U LIEIBIM

35 .
nokasaresneM. E€cBoiicTBa u rpaduk

36 KonTtponsnas pabdora: "Crenennast GpyHKIus.
E¢ cBoiicTBa u rpaduk”

37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIICHH U €r0 CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHH U €r0 CBOMCTBA

39 [Ipeo6pa3oBaHust YUCIOBBIX BbIPAXKEHUH,
COJIepKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalIiX CTENCHU U KOPHU

41 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepKaliX CTEIEHU U KOPHU
Wppaunonanbubie ypaBHeHUsl. OCHOBHBIE

42 METO/Ibl PEIIEHUSI UPPALUOHATIBHBIX
ypaBHEHU U
HppanuonaneHele ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHU U
HppanuonaneHele ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUHU

45 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUU
UpPpalMOHATILHBIX YPAaBHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UppaLMOHATILHBIX YPaBHEHHM

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIBEHEIC MNEPEXO0Abl B pCICHUHA

48 UPPALMOHATILHBIX YPABHEHUM
CgoiicTBa u rpaduK KOpHS N-0M CTENEHU KaK

49 GyHKIIMA 0OpaTHOM CTENEHU C HATypaIbHbIM
MoKazaresnem
CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK

50 GyHKIIMA 0OpaTHOM CTENEHU C HATypaIbHbIM
MoKazaresnem
KonTtponsHast padora: "CBolicTBa 1 rpadux

51 KOpHSI N-Ol CTENEHMU.
WppannonanbubieypaBHeHUS "

59 CreneHb ¢ paliMOHAJIbHBIM IIOKa3aTeneM U eé
CBOMCTBA

53 CreneHb ¢ paliMOHAJIbHBIM IIOKa3aTeneM U eé
CBOMCTBa

54 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTeNeM U e€
CBOMCTBA

55 [Toka3arenbHas (pyHKIHMSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A7
pelIeHus] ypaBHEHUI

57 Hcnonws3oBanue rpadpuka QyHKIUN A5
peueHust ypaBHEHU I

58 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE
METO/Ibl PEILIEHNUS IOKA3aTENbHBIX YPaBHEHUN

59 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE

MCETOJbI pCHICHUA TTOKA3aTCIbHBIX ypaBHCHI/Iﬁ




[Tokazarenbubie ypaBHeHUsS. OCHOBHbBIE

00 METO/IbI pEeIIEHUs T0KA3aTeNIbHBIX YpaBHEHHH 1

61 KontponpHas padora: "[lokazaTensHas 1
¢ynkuus. [TokazarensHbie ypaBHeHus"

62 Jlorapupmuuncna. CoiicTBanorapudma 1

63 Jlorapugmuucina. CoiicTBanorapudma 1

64 Jlorapupmuuncna. CoiicTBanorapudma 1

65 JlecsiTuuHble U HATYpaJIbHbIEIIOTapU(MBI 1

66 JlecsTuuHble U HATYpallbHBIEIOTapU(PMBI 1

67 [IpeobpazoBaHnEeBbIpAKEHUM, 1
COJIePKALIUXIOrapUPMBbI

68 [IpeobpazoBaHnEeBbIpAKEHUH, 1
COJePIKALTUXIOTaAPHUPMBI

69 [TpeoOpa3oBaHuEBBIpaKEHU, 1
COJIePKALIUXIOrapHUPMBbI

20 Jlorapudmuueckas pyHKUusA, €€ CBONCTBA U 1
rpaduk

71 Jlorapudmmueckas pyHKUusA, €€ CBONWCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN A5 1
peleHns ypaBHeHUH

73 Hcnonb3zoBanue rpaibmca byHKUMH 7151 1
pelIeHus ypaBHEHHHA
Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC

74 METO/IbI PelIeHuUs JorapuGMUIECKUX 1
ypaBHEHUU

75 Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE 1




METO/IbI PEIICHUS JTOTapU(PMHUUECKUX
ypaBHEHUH

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METOBI pEIIeHUs JIorapu(HPMUIECKUX 1
ypaBHEHU I

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUH 1
aorapu(pMUUECKUX YpaBHEHUH

78 PaBHOCHIIBHBIE TIEPEXOIBI B PELICHUH 1
aorapu(pMUUECKUX YpaBHEHUH

79 KonTpomnpHas padora: "Jlorapudmmueckas 1
¢ynkuus. Jlorapupmudeckne ypaBHeHUS"

80 CuHyC, KOCHHYC, TAHT€HC M KOTaHTEHC 1
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1
YHCIIOBOTO apryMEHTa

82 APKCHHYC, apKKOCUHYC U apKTaHTEHC 1
YHCIIOBOTO apTyMEHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckass OKpy>KHOCTb,

84 ofpeieieHne TPUTOHOMETPHUECKUX (DYHKIIUH 1
YHCIIOBOTO apryMeHTa
TpuronomeTpudeckast OKpy>KHOCTb,

85 orpezieieHue TPUTOHOMETPUUECKHUX (YHKIUI 1
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIETPUTOHOMETPUYECKHE(POPMYITBI

87 OCHOBHBIETPUTOHOMETPUYECKHEPOPMYIIBI

88 OCHOBHBIETPUTOHOMETPHYECKHE(POPMYITBI




89 OCHOBHBIETPUTOHOMETPUYECKHE(POPMYITBI 1

90 ITpeoOpa3oBaHUETPUTOHOMETPHUUECKUXBBIPAXKE 1
1305071

01 ITpeoOpa3oBaHUETPUTOHOMETPHUUECKUXBBIPAXKE 1
HUU

92 [IpeobpazoBaHNETPUTOHOMETPUIECKUXBBIPAKE 1
1305071

03 ITpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIPAXKE 1
HUM

94 PemenneTpuronoMeTpuYeCKMXypaBHEHUN 1

95 PemieHneTpuroHOMETpUYECKUX ypaBHEHU I 1

96 PemenneTpuronoMeTpuYeCKMXypaBHEHUN 1

97 PemieHneTpuroHOMETpUYECKUX ypaBHEHU I 1

98 PemeHneTpuroHoMeTpuYeCKMXypaBHEHHIMA 1

99 PemenneTpuroHoMeTpuIeCKUXypaBHEHU I 1

100  PemeHHETpUTrOHOMETPHUYECKUXYPaBHEHUN 1
KonTponsnas pabora: "Tpuronomerpuueckue

101 = BBIpaXEHHS U TPUTOHOMETPUYECKUE 1
ypaBHeHHUA"
[TocnenoBaTeIbHOCTH, CLIOCOOBI 3aJaHHS

102 rociexoBarenbHocTell. Meton 1
MaTeMaTHYECKOW WHIYKIIH
MOHOTOHHBIE U OTPAHUYEHHBIE

103 MOCJIeI0BaTeIbHOCTH. VicTopus aHanm3a 1
0ECKOHEYHO MaJIbIX

104  Apudmernyeckasnporpeccus

105  T'eoMeTpuYecKasIporpeccHs




BeckoHeuHOYOBIBaIOIIASTEOMETPHUECKASTIPOTD

106 1
eccus

107 Cymma 6CCKOH6:-IHO yOBIBaIOIICH 1
FE€OMETPUUECKOMN IPOTrPECCUU

108 JIuHEHbIN 1 SKCHOHEHIMANIbHBIA pocT. Yncio 1
e. @opMmyIa CI0XHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ SKCHOHEHUMAIIbHBIN pocT. Yucio 1
e. @opMmyIa CI0XKHBIX IPOLIEHTOB

110 Hcnonb3oBanue nporpeccuu s peeHus 1
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KoHnTtpoinbHas padora: "[locnenoBareIbHOCTH U 1
nporpeccun”

112  HemnpepsiBHBIE ()YHKIIMH U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMIOTOTHI I'paUKOB 1
byHKIII

114 CaoiicTBa QyHKIIUI HEMIPEPHIBHBIX HA OTPE3KE 1

115  CsgoiicTBa (pyHKIMI HENPEPHIBHBIX HA OTPE3KE 1

116 =~ Merox UHTEPBAJIOB JUI PELICHNUS HEPABEHCTB 1

117  Meron uHTEpBAIOB /7Sl pELICHHS] HEPABEHCTB 1

118  Merox MHTEPBAJIOB Ul PELICHUS HEPABEHCTB 1

119 [IpumeHeHne cBONCTB HEMPEPBIBHBIX (PYHKLNN 1
JUISl pelIeHus 3a1a4

120 [IpumeHeHne CBOWCTB HETIPEPBHIBHBIX (YHKIUI 1
JUISL pellIeHus 3a1au

121  IlepBas u BTOopasi NpOU3BOJAHbBIE (PYHKIHH 1

122 Omnpenenenue, 1

F€OMETPHUYECKUICMBICIITPON3BOTHON




Ornpenenenue,

123 . y 1
(U3NIECKUHCMBICIITTPOU3BOTHOM

124  YpaBHeHue KacaTeiabHOH K rpaduky QyHKINU 1

125  VYpamHeHue kacatelbHOU K rpaduKy HyHKIIMH 1

126~ IIpou3BoJHBICIIEMEHTAPHBIX () YHKIIUH 1

127  IIpow3BoaHBICIEMEHTAPHBIX PYHKITUH 1

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

129 [Tpou3BoiHAS CYMMBI, TPOU3BEICHHS, 1
YaCTHOTO U KOMITO3UIIMH () YHKIIMI

130 [Tpou3BoiHAS CYMMBI, TPOU3BEICHHS, 1
YaCTHOTO U KOMITO3UIIMH ()yHKIIUN

131  KonrponsHaspabora: "[IpousBogHas" 1 1

132 [ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIIHS 1
3HaHWii: "YpaBHEeHUS"

133 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS 1
3HaHui: "OyHkIUn"

134  HroroBaskoHTpOJbHAaspaboTa

135  HroroBaskoHTposbHaspaboTa

136 [ToBTOpeHwue, O606III€HE/IG, 1
cUCTeMaTH3alUsI3HAHUH

OBLIEE KOJIMYECTBO YACOB I1O 136 10

[NPOT'PAMME




11 KJIACC

No KoandecTBouacosB
DJIeKTPOHHBbIENU(PPOBBICOOPA30BATEILHbIEPEC
n/ Temaypoka Bcer  KonTposabHbiepado ypeBI
n 0 ThI
1 [Ipumenenue mpou3BOIHON K UCCIEAOBAHUIO 1
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [TpumeHneHre TPOU3BOJHON K UCCIIEIOBAaHHUIO 1
(GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpuMenenne mpou3BOIHON K UCCIEAOBAHUIO 1
(GbyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBbI
4 [IpuMenenne mpou3BOIHOMN K UCCIEAOBAHUIO 1
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [TpumeHneHre TPOU3BOJHON K UCCIIEIOBAaHHUIO 1
(byHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
6 [IpuMeHeHne mpou3BOIHON K UCCIEAOBAHHUIO 1
(GYHKIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI
7 Haxoxxnenne HanOobIIeT0 1 HAMMEHBIIIETO 1
3HAYCHHS HEMPEPHIBHON (YHKIIUU HA OTPE3KE
3 Haxoxnenrne HauboIbIIero 1 HAMMEHBIIETO 1
3HAuEHUs HEMPEPHIBHON (PYHKIIMK HA OTPE3Ke
9 Haxoxxnenne HanOonbIIer0 1 HAMMEHBIIIETO 1
3HAYCHUSI HEIPEPHIBHOW (PYHKITUU HA OTPE3KE
10 Haxoxxaenrne HanOoIbIIero 1 HANMEHBIIIETO 1
3HAYCHUsI HEIPEPHIBHOW (PYHKITUU HA OTPE3KE
1 Haxoxxaenre HanOoIbIIero 1 HANMEHBIIIETO 1
3HAuUEHUs HEMPEPHIBHON (PYHKIIMH HA OTPE3KE
12 Haxoxnenre HanOOJIbIIEr0 U HANMEHBIIIETO 1




3HAYCHUS HETMPEPHIBHON (PYHKIIUN HA OTPE3KE

[IpumeHeHre MPOU3BOHOM JIJIST HAXOXKICHUS

13 HaWJTY4IIEro PEelIeHHs B MPUKIAAHBIX 3aja4ax

14 [TpumeHneHne mpOU3BOTHON IS HAXOXKACHUS
HAWIYYILIEero peuieHus B MPUKIIaIHBIX 3a1a4ax
[IpumeHeHre npOU3BOIHOM ISl ONPEAECIICHUS

15 CKOpPOCTH U YCKOPEHHUS ITPOLIECCA, 3a]AHHOTO
dbopmyoi uiu rpaguKoM
IIpumeHeHre npOU3BOIHOM ISl ONIPEAEIICHUS

16 CKOPOCTH M YCKOPEHUS IpoLecca, 3aJaHHOTO
dbopMyIoi uiu rpaduKoM

17 Komnozunusdynkimit

18 Komnosunuspynkunii

19 Komnozunusdynkimit

20 I'eomeTpuueckue oOpa3sl ypaBHCHHI Ha
KOOPJMHATHOM TIIOCKOCTH

21 ['eomerpuueckre oOpa3bl ypaBHEHHH Ha
KOOPAWHATHOM IIOCKOCTH

99 KonrtponsHas pabora: "VccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOM"

93 [TepBooOpaznas,
OCHOBHOECBOWCTBONEPBOOOPA3HBIX

24 [TepBooOpazHbIe AeMEHTapHBIX (HYHKIIUN.
[IpaBuna HaXOXKICHUS TIEPBOOOPA3HBIX

o5 [TepBoOOpa3HbIe dNIeMEHTaPHBIX (DYHKITUH.
[IpaBuina HaX0XACHUS IEPBOOOPAZHBIX

26 WnTerpain. I'eomeTpudecKuiiCMbICIUHTETpaIa




Beraucnienue onpeaenéHHOro MHTErpaa 1o

21 dbopmyne Hetotona-JleitoHuma

28 Brraucnenue onpeaenéHHOro HHTErpasa 1mo
dbopmyne HeroroHa-Jleiibnuia

29 [TpuMeHeHne MHTErpaia A HAXOXKACHUS
II0INaAeH IIOCKUX GUryp

30 [IpumeneHne nHTErpaia 1 HaXOXKICHUS
00BEMOB reOMETPUUYECKHX TEI

31 [IpumepsipemenniiandpepeHnnanbHbIX ypaBH
CHUI

39 [TpumepsiperenuitnnddepeHnaibHbIXypaBH
eHul
MareMaTH4ecKoe MOJICITMPOBAHUE PEATbHBIX

33 IPOIIECCOB ¢ TOMOIIBIO AU PepeHrnanbHbIX
YpaBHEHUU

34 Kontponbnas padota: "[lepsoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA
u rpaduKu

36 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA
u rpaduKu

37 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA
u rpaduKu

38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA
u TpaduKu

39 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA
u TpaduKu

40 OT60p KOpHEH TPUTOHOMETPHUYECKIX




YPaBHEHUH ¢ IOMOILBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH € IIOMOILBIO TPUTOHOMETPUUYECKOU 1
OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TTOMOIIBIO TPUTOHOMETPUUYECKON 1
OKPY>KHOCTH
OT60p KOpHEIN TPUTOHOMETPHUUECKHUX

43 YpaBHEHUH C TOMOIIbIO TPUTOHOMETPHUIECKON 1
OKPYKHOCTH

44 PemieHneTpuroHOMETpUYECKUXHEPABEHCTB 1

45 PemeHneTpuroHOMeTpUYECKUXHEPABEHCTB 1

46 PemieHneTpuroHOMETpUYECKUXHEPABEHCTB 1

47 PemieHneTpuroHOMETpUYECKUXHEPABEHCTB 1
Konrtponsnas pabora: "I'papuku

48 TPUTOHOMETPHUYECKUX (YHKIINH. 1
TpuronomerpuyeckueHepaBeHCTBa"

49 OCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS 1

norapu(pMUIECKIX HEPABEHCTB




OCHOBHBIC MCTObI pCHICHUA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PELLIEHUS
norapu(pMHUECKUX HEPABEHCTB
56 OcHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcHOBHBIE METO/IbI PELLICHUS
UpPpaALMOHATILHBIX HEPABEHCTB
58 OcHOBHBIE METO/IbI PELLIEHUS
UppaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATILHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLIEHUS
UppaLMOHAJIbHBIX HEPABEHCTB
61 I'paduueckue metozs! pemeHus
UpPpaLMOHATILHBIX YPAaBHEHHM
62 I'paduueckue MeTO bl pelIeHus
MPPALMOHATIBHBIX YPAaBHEHUN
63 I'padmuueckue meTos! penieHus
IIOKa3aTeJIbHBIX YPaBHEHHUU
64 I'paduueckue MeTObI perIeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl pereHus
norapupMHUECKUX ypaBHEHHHA
66 ['padmyeckue METOABI peLIeHUs
Jorapu(pMUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus

norapu(pMUUECKIX HEPABEHCTB




68

I'paduueckue MeTo Bl pemeHus
MOKAa3aTeNNbHbBIX U JTOrapuOMUUYECKUX
ypaBHEHUH

69

I'paduueckue MeTo Bl pemeHus
MOKA3aTebHBIX U JIOTapU(YMUYECKUX
ypaBHEHU I

70

71

72

['padmyeckue METOABI peLIeHUs
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI pelIeHHs
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KoHntpoinbHas padora: "UppanroHaibHbIE,
MoKa3aTeNnbHbIe U TorapuMuueckue
HepaBeHCTBA"

73

KommnekcHeie ynicna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (hOpPMbI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (hOpPMbI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU
Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

78

N300pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJAMHATHOM IIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha




KOOPAMHATHOW INIOCKOCTH

®opmyna Myaspa. KopHu N-oii cTenenu us

7 KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oii cTenenu us
KOMILJIEKCHOT'O YHCIIa
[IpumeHeHre KOMIUIEKCHBIX YUCET JUIS

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3aja4

82 KonTtponbHnaspabora: "KommiekcHbieuncna"

83 HarypanbHble u nensieyunciia

84 Harypanbhble u nensleunciia

85 [TprMeHeHNe NPU3HAKOB JIEIUMOCTH LIEIIbIX
qrcenl

86 [IpuMeHeHre MPU3HAKOB AETUMOCTH HENBIX
qrcen

87 [TpuMeHeHNe NPU3HAKOB JIETUMOCTH LEITBIX
gucen: HOJl m HOK

88 [TpuMeHeHNe NPU3HAKOB JIETUMOCTH LEITBIX
yucen: HOJl u HOK

89 [IpuMeHeHre MPU3HAKOB AETUMOCTH LENIbIX
YHCEeN: OCTATKH MO0 MOJTYJTIO

90 [TpuMeHeHNe NPU3HAKOB JIETUMOCTH LEITBIX
YHCeN: OCTATKH MO0 MOJTYJTIO
[IpumeHeHre MPU3HAKOB AETUMOCTH LENIbIX

91 yucen: anroput™ EBkinaa uis peneHus
3a]a4 B IIeJIbIX YUCIIaxX

92 KonTponbhas pabora: "Teopus nenbix yucen"




93

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

94

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBHUSA

95

96

OcCHOBHBIE METOJBI PEILIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHECHUN

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM U
COBOKyrIHOCTCﬁ HppallMOHAJIBbHBIX ypaBHeHI/Iﬁ

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYIIHOCTEW IMOKa3aTEIbHbIX YPABHECHUI

98

99

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW IMOKa3aTEIbHbIX YPABHECHUI

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
yYpaBHEHUHU

100

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
yYpaBHEHUHU

101

[IprMeHeHne cUCTEM K PEIEeHUIO
MaTeMaTUYECKUX 3a7a4 ¥ 3a7a4 U3 Pa3IuyHbIX
oOracTell HayKH U pealibHOM JKU3HH,
MHTEPIIPETALNS TOJTYYEHHBIX PE3YIbTAaTOB

102

IIpuMeHeHne CUCTEM K PEIEHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 U3 Pa3InyHbIX
oOracTell HayKu U pealbHOM KU3HH,
MHTEPIIPETALNS TOJTYY€HHBIX PE3YJIbTaTOB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHUYECKUX 3aJau 1 3a/1a4 U3 pa3InyHbIX

103 obJyacTell HAyKH U peaJIbHOW KU3HH,
UHTEpIpeTanus NOIy4eHHBIX pe3yIbTaToB
KonTponpHas padora: "Cucremsl

104 | PAUHMOHATBHBIX, MPPaLHOHANEHEIX
[IOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUI"

105  PamnmonansHBICypaBHEHUS C MapaMeTpaMu

106 = PammonanbHBICHEPABEHCTBA C MTapaMeTpaMu

107 PanmonansHbIECHCTEMBI C TApaMETPaMU

108 HppaunoHanbHble ypaBHEHUs, HEPABEHCTBA C
napameTpamu

109 = HppaunoHadbHBIECHCTEMBI C TapaMeTpaMu

110 [loxa3aTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 = Iloka3aTenbHBIECUCTEMBI C TapaMeTpaMu

112 Jlorapugmuueckue ypaBHEHHs, HEPAaBEHCTBA C
napameTpamu

113 = JlorapudmuyeckrecucTeMsl ¢ mapameTpamu

114 TpuroHomeTpruyeckueypaBHEHHS C
napameTpamu

115 TpuroHomMeTprUYEeCKUEHEPABEHCTBA C
napameTpamu

116 TpUroHOMEeTpUYECKUECUCTEMBI C
napameTpamu

117 [TocTpoenue u uccienoBaHue

MaTEMAaTHYCCKUX MO}IGJ’IGﬁ PCAIBHBIX




CUTyalUi C IOMOULIBIO YPABHEHUH C
napaMeTpamu

118

IToctpoenue u uccnenoBaHue
MaTEeMaTUYECKUX MOJEIIEH peabHbIX
CUTyalUH C IOMOULIBIO CUCTEM YPABHEHUH C
napameTpamu

119

120

121

[TocTpoeHune u uccienoBanue
MaTEeMaTUYECKUX MOJEIIEH peabHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUH C
napameTpamu

KonTponbnas pabota: "3anauu ¢
napamerpamu"

[ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "YpaBHeHus"

122

123

124

[ToBTOpenue, 0600IICHNE, CHCTEMAaTU3AIUS
3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHu: "YpaBHeHus. CucreMplypaBHEHHN'
[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHui: "HepaBencrsa"

125

126

127

[ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHuii: "HepaBencrtna"

[ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHuii: "HepaBencrtsa"

[ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3Hanuii: "lIponsBoaHas u €€ npuMeHeHue"

128

[ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIHS
3Hanuil: "[IponsBonHas u e€ npumeHexue"




[ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS

129 3HaHuii: "[IponsBoaHas u e€ npumeHenue" L

130 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HaHuii: "MHTerpan u ero npumeHenue"

131 [ToBTOpEHME, 0000IIEHUE, CUCTEMATU3AIIHS 1
3HaHui: "OyHKIMN"

132 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui: "OyHKIMN"

133 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkun"

134  HroroBaskoHTpoOJIbHasIpadoTa

135 = HroroBaskoHTpoOJbHasIpadoTa

136 [ToBTOpEHHE, o6o6meHune, 1
cUcTeMaTH3alusI3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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