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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIeJb peajbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud U ONepaluu: JeJIeHHe Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3INMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHUs 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuyHoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yueHwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaep)kareinbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANBHBIA SI3BIK, OOBEIUHSIONUIUNN BCE pa3/eibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAaHUS, KOTOPHIE MPU3BaHbBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KaX/IbIM U3 pa3/ieioB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. [IpuMeHeHue npoOeit U IPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEILHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BHIYMCICHUS, TTPAaBUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIIMX CTETICHH U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MAaTpUllbl 2X2, €ro TreoMETPUYECKUH CMBICI W
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

DyHKIUHN U TPAPUKH

@yHkus, crnocodbl 3amaHus (QyHkuu. B3anMHO o00patHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CreneHHast pyHKIMS ¢ HATypaJIbHBIM U II€JIBIM NOKa3zareneM. 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.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCNIEAOBaTeNbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



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

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICIT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, airoputMma EBknuaa 1j1s penieHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3luYHbIX OOJacTeld HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelieHUs YpaBHEHHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

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 auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX IPOIECCOB C€ MOMOLIBI0 U depeHInaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00yUYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMAaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HHI, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTH TPYIOJIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeYeCKOW MIesATEIbHOCTH, 3TalmoB ¢
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpEUHEe,  MpoOiIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00BbEKTaMM, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

MPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpOILlecCa, a TaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiMdve M CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAlMN U OCOOEHHOCTEHN ayAUTOPHUU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHATH MPUYHUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMbl» 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 xonmy oOydyenuss B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3((UIMEeHTaMu, KOPHH MHOTOWIEHA, MPUMEHAThH
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 OmpenenuTeNs 2 X 2 i BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUCHHBIN PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAXKECHHI;

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
TPUTOHOMETPHUUECKUX BBIPAKECHHIA;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 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,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (PYHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi cTeneHW Kak (yHKUMH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTesNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIIOB30BaTh Tpaduku GYHKUUNA IS UCCIENOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUSIMHU: TOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINK, aCHMIOTOTHI rpadrka QpyHKINM;

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 QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

cBOOOMHO OMEpUpOBaTh MOHATHEM OCTaTKa [0 MOMYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBITIOJIHATH apu(METHIECKUE OTepaii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAJIbHBIE, II0OKa3aTesbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh (GYHKIUU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS PeaIbHBIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJI30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIIyYUIEro pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh MEepBOOOpa3HBIC AJIEMEHTAPHBIX (QYHKIMA U BBIYUCIATH
uHTerpan no popmyne 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 YHUCIE COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

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




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl paroHATBHBIX, HPPAMOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/m Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 MHOX€eCTBO, OIepaluy HajJl MHOKECTBaMHU 1 1 Bubnnoteka LIOK
HUX CBOMCTBA https://m.edsoo.ru/7f415b90
Bubanoteka LLOK
2 HarpamMMel Diijiepa-Benna 1
Huarp p https://m.edsoo.ru/7f415b90
3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO 1
ammapara JJis pelIeHHs 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
4 JIECATUYHBIC IPOOU, TIPOLICHTHI, OECKOHEYHBIE 1
NEePUOANYECKHUE TPOOH
Panmonansabie ynciaa. OOBIKHOBEHHBIC U Bubnunoteka LLOK
5 JIECATUYHBIE IPOOU, TTPOLICHTHI, OECKOHEUYHBIE 1 https://m.edsoo.ru/7f415b90
MEPUOIUUECKHE TPOOH
6 [Ipumenenne qpodeit u MPOIEHTOB ISt 1 Bubauoteka LIOK
DEIICHS TIPHKTATHBIX 387124 https://m.edsoo.ru/7f415b90
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1 Bubauoteka LIOK
peIIeHHs PHKTATHBIX 387124 https://m.edsoo.ru/7f415b90
8 JleicTBuTenbHBIC YKcia. PaimonanbHbIC U 1 Bubnunorteka LIOK
HpPAIHOHATBHBIE YHCIA https://m.edsoo.ru/7f415b90
9 Apudmerndeckue oneparuu ¢ 1




I[GﬁCTBHTGJIBHLIMH qyucJjiaMu

10

11

Monyib 1€MCTBUTEIHHOTO YUCIIA U €TI0
CBOMCTBaA
[TpuG>xEHHBIC BEIYMCIICHUSI, TPABHUJIA

OKPYTJICHUS, IPUKUIKA U OIICHKA PE3yybTaTa
BBEIYHCIICHUN

12

OCHOBHBIE METO/IbI PEIIECHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

Bnbnnoteka LIOK
https://m.edsoo.ru/7f415b90

13

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBPHBIX YPABHEHUH U
HEPABEHCTB

Bnbnnoteka LIOK
https://m.edsoo.ru/7f415b90

14

15

16

OCHOBHBIE METO/IbI PELIECHHUS LIEbIX U
JpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

MHoOrowieHsl OT OJHON EPEMEHHOM.
[enenne MHOro4JieHa Ha MHOT'OUJIEH C
ocratkoM. Teopema besy

MHorouseHsb ¢ HeabIMA KO3(PPUITMEHTaAMH.
Teopema Buera

Bubanoteka LLOK
https://m.edsoo.ru/7f415b90

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

17
18

Pemenne cucreM TMHENHBIX YpaBHEHUI

Pemenue cucreM IMHENHBIX ypaBHEHUN

19

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurtenb MaTPUIBI 2X2, €r0
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;




BBIYHMCIICHHUEC €TI0 3HAYCHHUA

[TprMeHeHue onpeaenuTeNs 1 peleHus

21 CHUCTEMBI JINHEWHBIX YPABHEHUI

99 Pemenue HpI/IK‘J:Ia,Z[HI)IX 3a1a4 CUHOMOH_[I)I-O E:tf)}; 3;?22502Kru/7f415b90
CHUCTEMBI JINTHCWHBIX YPAaBHCHHI R '

93 Pemenue HpI/IK‘J'IaI[HI)IX 3a/1a4 CvHOMOHH)IO ﬁ:tf)}; jj:zzls-lo?)}(ru/7f415b9o
CUCTEMBI JIMHEWHBIX ypaBHEHUI S :
KonTponpHas padora: "PannonanbsHbIe Bubanoteka LIOK

24 ypaBHEHUs U HepaBeHCTBa. CrucTeMsl https://m.edsoo.ru/7f415b90
JUHEHHBIX ypaBHEHUN"

CDyHKI_[I/I}I, CII0COOBI 3aJaHUs q)yHKuI/II/I. Bubanoteka LLOK

25 B3aumno obpathHbie pyHkuu. Komnosunus https://m.edsoo.ru/7f415b90
byHKIMMA

26 I'paduk PyHkunuu. InemMeHTapHbIC 5M6nf"°TeKa LIOK
npeoOpazoBanus rpadukoB QyHKIIUH https://m.edsoo.ru/7f415b90
OO6nacth ornpeesieHus] 1 MHOYKECTBO Bubnunoteka LLOK

27 3HayeHudt pynkuuu. Hynu pyHkuum. https://m.edsoo.ru/7f415b90
[IpomexxyTKHM 3HaK MOCTOSTHCTBA
YeErabie 1 HEYETHBIC (DYHKITHH.

28 [Tepuoamaeckue GyHKIUU. [IpoMeKyTKH
MOHOTOHHOCTH ()YHKIIUH
MakcHMyMBbI 1 MUHUMYMBI (DYHKITHH.

29 HaunGoublliee 1 HaMeHbIIIee 3HAUCHHE
(GYHKIIMHM Ha IPOMEXKYTKE

30 JluneliHasi, KBagpaTU4Has U JPOOHO-

TuHeNHas QyHKIH




3JI€M€HTapHOC HCCJIICAOBAHUC U ITOCTPOCHUC

31 .
rpauKoB 3TUX QYHKIIUHA
32 DJIEMEHTApHOE UCCIIEI0BAHUE U TIOCTPOEHHE
rpaduKoB 3TUX QYyHKIUN
33 Crenens ¢ 1esbIM TOKa3areneM. buaom
HeroTona
34 Crenens ¢ 1eabIM 1okaszarenaeM. bunom
Hprorona
35 Crenennast GyHKIUS C HATYPaJIbHBIM H
1eNbIM ToKaszareseM. E€ cBoiicTBa u rpaduk
36 Kontponbnas pabora: "Crenennas GyHKIus.
E€ croiicTBa u rpadux"
37 ApudmeTnueckuii KopeHb HaTypaJbHOU Bubnnoreka LIOK
CTeNeHM 1 €0 CBOHCTRA https://m.edsoo.ru/7f415b90
38 ApudpmeTnueckuii KopeHb HaTypaJbHOU Bubnnoteka LIOK
CTeIICHH ¥ €I'0 CBOMCTRA https://m.edsoo.ru/7f415b90
39 [IpeoOpa3oBaHKs YUCIOBBIX BHIPAKEHUI, Bubauoteka LIOK
CONEPIKAIIMX CTENEHN H KOPHH https://m.edsoo.ru/7f415b90
10 [IpeoOpa3oBaHysl YUCIOBIX BHIPAKEHUIA, Bubsuoteka LIOK
CONepANIX CTENeH 1 KOPHH https://m.edsoo.ru/7f415b90
m [TpeoGpa3oBaHKs YUCTOBBIX BHIPAKEHHIA, Bubauoreka LIOK
CONepANIIX CTENeH 1 KOPHH https://m.edsoo.ru/7f415b90
Nppannonanbabie ypaBHeHUA. OCHOBHBIE Bubnnoteka LLOK
42 METO/Ibl PEIICHUS UPPALIUOHATIBHBIX https://m.edsoo.ru/7f415b90

ypaBHEHUH




43

Uppanmonanbubsie ypaBHeHusi. OCHOBHBIE
METO/IbI PEIICHUS UPPALTUOHATIBHBIX
ypaBHEHUH

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

44

Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE
MCTOJbI PCHICHUA UPppALTUOHAIIBHBIX
ypaBHEHUI

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

45

46

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
VUPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUT
UPPALMOHATILHBIX YPaBHEHHIA

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
VUPPALMOHAIBHBIX YPABHEHUN

48

49

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
VUPPALMOHAJIBHBIX YPABHEHUN

CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak
(GyHKLIMU 0OpaTHOM CTENEHU C HaTypaJlbHbIM
MOKa3aTeseM

50

CaoiicTBa u rpaduK KOpHS N-0¥ CTENEHU KaK
GyHKIIMM 0OpaTHOM CTENEHU C HATypaIbHBIM
MOoKa3aTeseM

51

KonTponbnas pabota: "ColicTBa u rpapuk
KOpHs N-o¥ crenenu. MppannoHansHbie
ypaBHeHuUs"

52

53

Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U e€
CBOMCTBA

Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U e€
CBOMCTBA

54

CremneHb ¢ pallMOHAIBHBIM MTOKA3aTeNeM U €&




CBOMCTBA

55

56

[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKIUN 115
pelieHusi ypaBHEHUM

57

Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

58

59

ITokazaTennHEIC YpaBHCHHAL. OCHOBHBIE

MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/If/'I

IToka3zaTennHEIC YpaBHCHHA. OCHOBHBIE

MCTOJbI PCHICHUA ITOKA3aTCIbHBIX ypaBHeHI/Iﬁ

60

61

62

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

MCTO/JbI pCHICHUA ITOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

KonrponbHas pabora: "[lokazarenbHast
¢yuknus. [lokasarenbHble ypaBHeHUS"

Jlorapudm umncna. CoiicTBa jgorapudpma

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

63

Jlorapudm yucna. CoiicTBa orapugpma

Bubnumoteka LLOK
https://m.edsoo.ru/7f415b90

64

65

66

Jlorapudm yucna. CoiicTBa orapugpma

JlecaTuuHbIE U HaTypaJIbHbIE JTOTapH(PMbI

JlecaTuuHbIE U HaTypaJIbHBIE JTOTapH(PMbI

Bubnumoteka LLOK
https://m.edsoo.ru/7f415b90

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90




[IpeobpazoBanue BeIpaxXeHUU, COEPKAIINX

Bubnnoteka LIOK

67 :
norapudbMbi https://m.edsoo.ru/7f415b90
68 [IpeoOpa3oBaHKe BBIPAKEHHUIL, COAEPIKAIUX Bubanoreka LIOK
norapudMeI https://m.edsoo.ru/7f415b90
69 I[Ipeo6pa3zoBaHye BLIPAKEHUIL, COEPKALIUX Bubnnoteka LIOK
nToraprdMBI https://m.edsoo.ru/7f415b90
20 Jlorapudmuueckas GyHKIUS, €€ CBOWCTBA U Bubavnoreka LIOK
rpaduk https://m.edsoo.ru/7f415b90
71 Jlorapudmuueckas GyHKUuUA, €€ CBOWCTBA U Bubnnoteka LIOK
rpadbuk https://m.edsoo.ru/7f415b90
29 Hcnons3oBanue rpaduka QyHKIUU 115 Bubanoreka LIOK
pelleHns ypaBHeHHii https://m.edsoo.ru/7f415b90
23 Hcnons3oBanue rpaduka QyHKIUU 115 Bubanoreka LIOK
peTlenns YpaBHerHii https://m.edsoo.ru/7f415b90
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE Bubnunoteka LIOK
74 METO/IbI pelIeHus JJorapu(PMUIECKUX https://m.edsoo.ru/7f415b90
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE Bubnunoteka LIOK
75 METO/IbI pelIeHus Torapu(HMUIECKUX https://m.edsoo.ru/7f415b90
yYpaBHEHUN
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC Bubnnoteka LLOK
76 METO/Ibl PeIIeHuUs JTorapuPMUIECKUX https://m.edsoo.ru/7f415b90
YpaBHEHUU
77 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH Bubnnoteka LIOK




JOTapupMHUECKUX yPaBHEHUI

PaBHOCHIEHEIC MNEPEXO0bl B pCICHUHA

https://m.edsoo.ru/7f415b90

Bubanoteka LLOK

78 '
norapubMHUECKUX yPaBHEHHT https://m.edsoo.ru/7f415b90
79 Kontposbnas padota: "Jlorapupmudeckas Bubauotexa LIOK
bymxums. Jorapudmudeckie ypasHenus" https://m.edsoo.ru/7f415b90
80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC Bubanoteka LIOK
4YHCIIOBOTO apryMeHTa https://m.edsoo.ru/7f415b90
81 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC Bubavoteka LIOK
YHCIIOBOIO APryMeHTa https://m.edsoo.ru/7f415b90
82 ApKcUHYC, apKKOCUHYC U apKTaHI€HC bubavoteka LIOK
YHCIIOBOIO APryMeHTA https://m.edsoo.ru/7f415b90
83 ApKcUHYC, apKKOCUHYC U apKTaHI€HC Bubavoteka LIOK
4YHCITOBOTO apryMeHTa https://m.edsoo.ru/7f415b90
Tpuronomerpudeckas OKpyKHOCTb, Bubnnoteka LIOK
84 OIIpeJIeTIEHNE TPUTOHOMETPUUECKUX (DYHKIUI https://m.edsoo.ru/7f415b90
YKCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpyKHOCTb, Bubanoteka LLOK
85 orpezieNieHue TPUTOHOMETPUUECKHUX (DYHKIUI https://m.edsoo.ru/7f415b90
YHUCJIOBOTO ApryMEHTa
Bubnnoteka LIOK
86 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI https://m.edso0.ru/7f415b90
Bubnnoteka LIOK
87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI

https://m.edsoo.ru/7f415b90




88

OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

89

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

90

91

92

[IpeobpazoBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

[TpeobpazoBanre TPUTOHOMETPUIECKUX
BBIpAXKEHUM

[IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIpAXKEHUM

bubnmoteka LLOK
https://m.edsoo.ru/7f415b90

Bubanoteka LLOK
https://m.edsoo.ru/7f415b90

Bnbnnoteka LIOK
https://m.edsoo.ru/7f415b90

93

[IpeobpazoBanre TPUTOHOMETPUUECKUX
BBIPAKECHUI

Bubnumoteka LLOK
https://m.edsoo.ru/7f415b90

94

95

96

PemreHne TpuroHOMETpUYECKUX YpaBHEHUN

Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI

Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI

Bubnumoteka LLOK
https://m.edsoo.ru/7f415b90

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

Bubnnoteka LIOK
https://m.edsoo.ru/7f415b90

97

Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN

Bubnumoteka LLOK
https://m.edsoo.ru/7f415b90

98

Pelnienne TpUroHOMETpUYECKUX YpaBHEHUH

Bubnumoteka LLOK
https://m.edsoo.ru/7f415b90




Bubnnoteka LIOK

99 Pemenrie TpUroHOMETPUUECKUX YpaBHEHUI https://m.edsoo.ru/7f415b90
Bubnnoteka LIOK
100 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA https://m.edsoo.ru/7f415b90
KoHnTtpoinbHas padorta: "Tpuronomerprudeckue
101 BBIPAKEHUS U TPUTOHOMETPUYECKHE
ypaBHeHUA"
[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS
102 [ocjieqoBarTeIbHOCTE. MeTo
MaTeMaTUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE
103 MOCJIeIOBaTEILHOCTH. VIcTOpus aHamu3a
0ECKOHEUHO MaJIbIX
104 Apudmernueckast mporpeccus
105 I'eomeTpuueckas nporpeccus
106 beckoHeuyHo yObIBaroI1as reoMeTpruuecKas
nporpeccust
107 CyMMa OeckoHEUYHO yOBIBaroIen
T€OMETPHUUYECKON MTPOTPECCUU
108 JIMHENHBIN ¥ DKCIOHEHMAIIBHBIN POCT.
Uucno e. Dopmyia CI0KHBIX MPOLEHTOB
109 JIMHENHBIN U SKCIOHEHIMABHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB
110 Hcnonbs3oBanue nporpeccuu sl peiieHus
peaNbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
111 KonTtponbhas padora: "[locnenoBareabHOCTH

U porpeccun”




112

HenpeprsiBHbIe QYHKIINU U UX CBOICTBA

Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB

113 .
byHKIII
114 CgoiicTBa (YHKIIMIA HEMPEPHIBHBIX Ha
OTpe3Ke
115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke
Bubanoteka LLOK
116 Meroa MHTEPBAJIOB JUIsl pELIEHUS HEPABEHCTB https://m.edsoo.ru/7f415b90
Bubanoteka LLOK
117 MeTto UHTEPBAIOB [IJIsl pELICHHS] HEPABEHCTB https://m.edsoo.ru/7f415b90
Bubnumoteka LLOK
118 Meroa MHTEPBAJIOB JUIsl pELIEHUSI HEPABEHCTB https://m.edsoo.ru/7f415b90
119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMH 15 perenust 3a1a4
120 [TpuMeHeHHEe CBOMCTB HEMTPEPBIBHBIX
GyHKIMH 15 pereHust 3a1a4
121 [lepBas u BTOpast npou3BOIHbIE GYHKLIIUU
122 OHpC}IGJ‘IGHHf, T€OMETPUUYECKUIA CMBICTT
MIPOU3BOTHOM
123 OHpCI[eJ'IeHI/If:, (bu3HUeCKUl CMBICTT
IIPOU3BOTHON
124 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUN
15 YpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIUA




126

[Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN

127 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI
128 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (DYHKIIUI
129 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI
130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (DYHKITUH
131 KonTponsHas padora: "[Iponssoanas” 1 1
132 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHui: "OyHkUNK"
134 Wrorosas koHTposibHasA paboTa 1 1
135 HToroBast KOHTpOJIbHAsA paboTa
136 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3ALIU 1
3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoannbie IIpakruueckue Aara tupposkie
Bcero u3ydyeHust  o0pasoBaTesIbHbIE
padoThI padoTshI pecypes:

[IprumeHeHue nporu3BOIHON K Bubnunoteka LIOK

1 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 https://m.edsoo.ru/7f415b90
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
[IprumeHeHue nporu3BOIHON K Bubnunoteka LIOK

2 uccienoBaHuio GyHKIINI Ha 1 https://m.edsoo.ru/7f415b90
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne npon3BOIHOM K Bubnunoteka LIOK

3 MCCIIEIOBaHHIO (QYHKIIUI Ha 1 https://m.edsoo.ru/7f415b90
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IprMeHeHne npon3BOIHOM K Bubnunoteka LIOK

4 UCCIIEIOBaHMIO QYHKIINI Ha 1 https://m.edsoo.ru/7f415b90
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K Bubnunoteka LIOK

5 MCCIIeI0BaHMIO (DYHKIIHI Ha 1 https://m.edsoo.ru/7f415b90
MOHOTOHHOCTH ¥ IKCTPEMYMBI
[Ipumenenre npou3BOIHON K Bubnnoteka LLOK

6 UCCIIeIOBaHMIO (PYHKIMI Ha 1 https://m.edsoo.ru/7f415b90
MOHOTOHHOCTb U 3KCTPEMYMBbI
Haxoxnenne HanOoOJIbIIIETO U Bubnunoteka LLOK

7 HaMMEHBIIIETO 3HAYCHUS 1 https://m.edsoo.ru/7f415b90
HENPEPbIBHON (PYHKIIUU HA OTPE3KE

8 Haxosxaenne HanOoJIbIIEro U 1 Bubanoteka LLOK




HAaWMEHBIIIETO 3HAYCHUS
HENpepbrIBHON (DYHKIIUU HA OTPE3Ke

https://m.edsoo.ru/7f415b90

Haxoxnenue HanbonbLero u

Bubnnoteka LOK

9 HanMEHBIIIETO 3HAUCHUS https://m.edsoo.ru/7f415b90
HETPEPHIBHON (PYHKIIMU HA OTPE3KE
Haxoxnenue HanOOJIbIIETO U Bubnanoteka LLOK

10 HAUMEHBIIIETr0 3HAYCHUA https://m.edsoo.ru/7f415b90
HETPEPHIBHON (PYHKIIMU HA OTPE3KE
Haxoxnenue HanOOJIbIIETO U Bubnanoteka LLOK

11 HAVMEHBIIETO 3HAUYCHUS https://m.edsoo.ru/7f415b90
HENpephIBHON (DYHKIIUU HA OTPE3Ke
Haxoxxaenne HanOoOIbIIErO U Bubnnoreka LLOK

12 HAVMEHBIIETO 3HAUYCHUS https://m.edsoo.ru/7f415b90
HENpPepBhIBHON (DYHKIIUU HA OTPE3Ke
[IpuMeHeHne npon3BOHON s Bubnunoteka LIOK

13 HaXO0XXIECHUs HAWIY4lIEero peleHus B https://m.edsoo.ru/7f415b90
MPUKJIAAHBIX 3a7a4ax
IIprMmeHeHne nporu3BOIHOMN ISt Bubnunoteka LOK

14 HAaXO0’KJICHUs HAWTY4YIIEro PEICHUs B https://m.edsoo.ru/7f415b90
MPUKJIaAHBIX 3a7a4ax
[Ipumenenre npou3BOIHOM IS Bubnunoteka LOK

15 OIIPENIETICHUS CKOPOCTH U YCKOPEHUS https://m.edsoo.ru/7f415b90
mporiecca, 3aIaHHoro GopMyIIoN WK
rpaduxom
[Ipumenenre npou3BOIHOM IS Bubnunoteka LOK

16 OIIpEAEIICHUS CKOPOCTU U YCKOPEHUS https://m.edsoo.ru/7f415b90

nporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom




17 Kommozunus ¢pyHKImi
18 Komnosumus ¢pyHkumii
19 Komnosunus ¢pyHkuumit
20 I'eomerpuueckue 0O6pa3bl ypaBHEHHHA
Ha KOOPJMHATHON TNIOCKOCTH
21 ['eomeTpuyeckue 00pas3bl ypaBHEHUN
Ha KOOPJMHATHOMU IJIOCKOCTH
KonTtponsnas pabora:
22 "HccnenoBanue QyHKIHIA ¢
MIOMOIIBIO TPOU3BOTHOM"
93 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX
24 ¢ynkuuit. [IpaBuna HaxoxIEHUS
epBOOOPA3HBIX
[TepBoOOpazHbIe NIeMEHTAPHBIX
25 ¢ynkuuit. [IpaBuna HaxoXKIEHUSA
epBOOOPA3HBIX
26 Hurerpan. ['eomeTpuyeckuii cCMbICT E;Z’; 3(;;23221?)Kru/7f415b90
UHTEerpaia T :
Brruucnenue onpenenéHHoro Bubnunoteka LIOK
27 uHTerpana no popmyne Hoerotona- https://m.edsoo.ru/7f415b90
JletiOHMIIa
Brrunciienue onpenenéHHoro Bubnanoteka LLOK
28 uHTerpaia no ¢popmysie Hetorona- https://m.edsoo.ru/7f415b90
JleliOHMIIA
29 [Ipumenenue unterpana s Bubnunoteka LLOK




HaXOXICHUA HJIOH.I&I[CFI IIJIOCKHUX
¢uryp

https://m.edsoo.ru/7f415b90

[IpuMeHnenue uHTETpaNa s

Bubnnoteka LOK

30 HaXO0XJeHUSI 00BEMOB https://m.edsoo.ru/7f415b90

TEOMETPHYECKUX Tell
31 [Ipumepsl perieHuii

muddepeHIMaTbHBIX YpaBHEHUI
39 [Tpumeps! perieHui

muddepeHIMaTbHBIX ypaBHEHUI

Marematrnueckoe MOAECIMPOBAHUE
33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO

Qg depeHInaIbHbIX ypaBHEHUN
34 KonTponbhas pabora:

"IlepBooOpa3Has u uaTerpan"”
35 TpuronomeTrpuueckue GyHKIHH, UX bubnamoreka LIOK

cBoiicTBa 1 rpad UK https://m.edsoo.ru/7f415b90
36 TpuronomeTpudeckre QyHKIHH, UX Bubnmotexa LIOK

cBoiicTBa 1 rpad UK https://m.edsoo.ru/7f415b90
37 TpuronomeTpudeckre QyHKITHH, UX Bubnuotexa LIOK

cBOfiCTRA 1 rpaduKH https://m.edsoo.ru/7f415b90
38 Tpuronomerpuueckue GyHKIHH, UX Bubnamoreka LIOK

cBOfiCTRA 1 rpaduKH https://m.edsoo.ru/7f415b90
39 TpuronomeTrpuueckue GyHKIHH, UX Bubnamoreka LIOK

cBOiiCTBA 1 Tpab UK https://m.edsoo.ru/7f415b90
40 OT160p KOpHEH TPUTOHOMETPUUECKHUX




YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
42 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEIN TPUTOHOMETPHUUECKHUX
43 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
44 Pemienne TpuroHOMeTprUYECKNUX
HEPABEHCTB
45 Pemenne TpuronomeTpruueckux
HEPABEHCTB
46 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB
47 Pemenne TpuroHOMETpUYECKUX
HEPABEHCTB
KonTponbnas pabota: "I'paduku
48 TPUTOHOMETPUUECKUX (PYHKIIMA.
Tpuronomerpuueckue HepaBeHCTBa"
OcHOBHBIE METO/BI PELLICHUS Bubamotera LIOK
49 MOKA3ATEBHBIX HEPABEHCTH https://m.edsoo.ru/7f415b90
OcHOBHBIE METO/BI PELLIEHUS Bubnmotera LIOK
50 [TOKA3ATEMBHBIX HEPABEHCTR https://m.edsoo.ru/7f415b90
51 OCHOBHBIE METO/TbI PEIICHUS Bubanoteka LLOK




MMOKa3aTCJIbHBIX HCPABCHCTB

OcCHOBHBIE MCTOBI pCHICHUA

https://m.edsoo.ru/7f415b90

bubnunoteka LOK

52 .
I0KA3aTelIbHBIX HEPABEHCTB https://m.edsoo.ru/7f415b90
53 OCHOBHBIE METO/IbI PEIICHUS Bubnnoteka LIOK
norapu(p)MUUECKUX HEPABEHCTB https://m.edsoo.ru/7f415b90
54 OCHOBHBIE METO/IBI PEILCHUS Bubnmnoteka LIOK
norapu(pMUUECKUX HEPABEHCTB https://m.edsoo.ru/7f415b90
55 OCHOBHBIE METO/IBI PEILCHUS Bubnmnoteka LIOK
norapu(MHUYECKUX HEPABEHCTB https://m.edsoo.ru/7f415b90
56 OCHOBHBIE METO/IbI PELIEHHS Bubnnoteka LIOK
norapu(MHYECKIX HEPABEHCTB https://m.edsoo.ru/7f415b90
57 OCHOBHBIE METO/IbI PELIEHHS Bubnnoteka LIOK
MPPALMOHAILHBIX HEPABEHCTB https://m.edsoo.ru/7f415b90
58 OCHOBHBIE METO/IbI pEIICHUS Bubnnoteka LIOK
VpPaLOHAILHBIX HEPABEHCTB https://m.edsoo.ru/7f415b90
59 OCHOBHBIE METOBI PELICHUS Bubnnoteka LIOK
MPPALMOHAILHBIX HEPABEHCTB https://m.edsoo.ru/7f415b90
60 OCHOBHBIE METO/IBI PEIIEHUS Bubnnorteka LLOK
MPPaIMOHATBHBIX HEPABEHCTR https://m.edsoo.ru/7f415b90
61 I'padudeckue METO b pEeLICHHS Bubnnorteka LIOK
UPPAIMOHATIBHBIX YPABHCHUI https://m.edsoo.ru/7f415b90
62 I'paduueckue MeTO bl peLIeHUs Bubnuoteka LIOK




UPPALMOHAIILHBIX YPABHEHUN

['padmyeckue METOABI peLIeHHs

https://m.edsoo.ru/7f415b90

Bubnanoteka LLOK

63 [OKA3aTENbHBIX YPABHEHHUiL https://m.edsoo.ru/7f415b90
64 I'paduyeckue METObl peLIeHHUs] E;i’; :j:zzgo?)Kru/7f415b90
MOKa3aTeIbHbIX HEPABEHCTB S :

65 I'paduueckre METOIbI PEIIEHHS 5”6“f"°TeKa LIOK
TOraprdMIYECKIX ypaBHeHHi https://m.edsoo.ru/7f415b90

66 I'paduueckre METOIbI PEIIEHHS 5”6“f"°TeKa LIOK
forapH(bMHUECKUX HEPABEHCTE https://m.edsoo.ru/7f415b90

67 I'paduyeckne METOIBI PELICHUS BMG“T"OTeKa LOK
TOTapH(MIYECKIX HEPABEHCTB https://m.edsoo.ru/7f415b90
['padmyeckue METOABI pelIeHHs Bubnunoteka LIOK

68 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX https://m.edsoo.ru/7f415b90
yYpaBHEHUU
I'paduueckue meToab! pemeHus Bubnunoteka LLOK

69 NOKa3aTeIbHbIX U JIOrapu(pMHUUECKUX https://m.edsoo.ru/7f415b90
yYpaBHEHUN
['padpuaeckue MeToIbI pemeHust Bubnunoteka LLOK

70 MOKa3aTeNbHBIX U JOrapu(MUUYECKUX https://m.edsoo.ru/7f415b90
HEPaBEHCTB
['padpuaeckue MeToIbI pemeHust Bubnunoteka LIOK

71 MOKa3aTeNbHBIX U JOrapu(OMUUYECKUX https://m.edsoo.ru/7f415b90
HEPABEHCTB

79 KonTtponbHas pabora:

"HppanuoHanbHble, IOKa3aTelbHbIE U




JorapupMHUECKUE HEpaBeHCTBA"

KoMrutekcHble yrcIa.
AnrebOpanyeckas u

3 TpUrOHOMETpHUYeCcKasi (pOpMBI 3arnucu
KOMIUIEKCHOTO YHCIIa
KommekcHsle uncna.

72 Anrebpanueckas u
TpUTrOHOMETpHYecKasi GOpMBI 3arucu
KOMIUIEKCHOT'O YHClIa

75 Apudmernueckue onepanum ¢
KOMILJICKCHBIMHU YUCIIAMU

76 Apudmerndeckre onepanum ¢
KOMILJICKCHBIMHU YUCIIAMU

77 N306paxkeHne KOMIIEKCHBIX YHCEN
Ha KOOPJMHATHOM IJIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEeI
Ha KOOPJMHATHON TJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oi
CTENEeHH U3 KOMILJIEKCHOTO Yncia

80 ®opmyna Myaspa. Kopau n-oi
CTEMEeHH U3 KOMIIEKCHOTO Yncia
[IpumMeHeHne KOMIIEKCHBIX YHCeN

81 JUIs peteHns GU3NIECKUX 1
reOMEeTPUUECKUX 3a]a4

82 KonTponbhas pabota: "KommiekcHbie
quciaa'

83 HarypanbHble U 11e51bie yrciia

84 HatypanbHble u 1ienble yrcia




[IpumeHeHne Npu3HaKoB AETUMOCTU

85
LIEJIBIX YHCEII
86 [IpumeHeHne NpU3HAKOB JETUMOCTH
LEJIbIX YHCEII
87 IIpuMeHeHne NpU3HAKOB ACIUMOCTH
nensix yncen: HO u HOK
88 [IpumeHeHne NpU3HAKOB JETUMOCTH
nensix uncen: HOA u HOK
89 [IpumeHeHne NpU3HAKOB JETUMOCTH
LEJIbIX YHUCEII: OCTATKH 10 MOYJIIO
90 IIprMeHeHne IPU3HAaKOB AEITUMOCTH
LIEJIBIX YHUCEII: OCTATKHU I10 MOLYJIIO
IIpumeHeHne NpU3HAKOB JETUMOCTH
91 LEJbIX YHCEI: alropuT™ EBKInaa aist
pELIeHUs 3a/1a4 B LIEJIBIX YUCIIaX
92 Kontponbnas padota: "Teopust menbx
yucen"
CucreMa 1 COBOKYITHOCTb ypaBHEHUH. Bubanoteka LIOK
93 PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI- https://m.edsoo.ru/7f415b90
CJIEJICTBUS
CucreMa 1 COBOKYITHOCTb ypaBHEHUH. Bubnnoteka LIOK
94 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- https://m.edsoo.ru/7f415b90
CJIEACTBUS
OCHOBHBIE METO/IbI PELIECHUS CHCTEM Bnubnnoteka LLOK
95 Y COBOKYITHOCTEW pallOHAIbHBIX https://m.edsoo.ru/7f415b90
yYpaBHEHUN
96 OCHOBHBIE METOIEI penieHus CucTeM Bubnunoteka LLOK

Y COBOKYITHOCTEH MppaliioHaIbHBIX




97

98

ypaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM
Y COBOKYITHOCTEW MOKA3aTEIbHBIX
ypaBHEHU I

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM
U COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUN

https://m.edsoo.ru/7f415b90

bubnunoteka LOK
https://m.edsoo.ru/7f415b90

Bubnanoteka LLOK
https://m.edsoo.ru/7f415b90

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM
U COBOKYITHOCTEH JIorapupMuUuecKux
YpaBHEHUN

Bubnnoteka LOK
https://m.edsoo.ru/7f415b90

100

OCHOBHBIEC METO/IbI PEIICHUS CUCTEM
¥ COBOKYITHOCTEH JIOrapu(hMUIECKUX
ypaBHEHU I

Bubnnoteka LOK
https://m.edsoo.ru/7f415b90

101

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTUYeCKUX 3a7a4 U 3a7a4 13
pa3IUYHbBIX 00JaCTe HayKu U
peabHOM JKU3HU, HHTEPIIPETALIHS
MOJIyYEHHBIX PE3y/IbTaTOB

102

ITpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3
Pa3IUYHBIX 00J1aCTe HayKu U
peabHOM KU3HU, UHTEPIIPETALIHS
MOJIyYEHHBIX Pe3y/IbTaTOB

103

[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4 u3
pa3IUYHBIX 00J1aCTe HayKu U
peanbHON )KU3HU, MHTEPIIPETALUs
HOJIy4EHHBIX Pe3yJIbTaToOB




KonTponpHas padora: "Cucremsl
palMOHABHBIX, HPPAIIMOHATBHBIX

104
[0Ka3aTeIbHBIX U JIOrapu(MUIECKUX
ypaBHEHUI"
105 PanmoHanbHbIE ypPaBHEHHUS C Bubanoreka LIOK
napameTpamu https://m.edsoo.ru/7f415b90
106 PaumonanbHbIEe HEPABEHCTBA C Bubamnoreka LIOK
napaMeTpamu https://m.edsoo.ru/7f415b90
107 PanoHanbHbIE CUCTEMBI € Bubnnoteka LIOK
napaMeTpamu https://m.edsoo.ru/7f415b90
108 WppaimoHaibHbIe ypaBHEHHS, Bubanorteka LIOK
HEpPaBEeHCTBA C MapaMeTpamMu https://m.edsoo.ru/7f415b90
109 HMppanioHaibHble CHCTEMBI C Bubaunoteka LIOK
napameTpamu https://m.edsoo.ru/7f415b90
110 IToka3aTenpHbIC YpaBHEHUS, Bubnunoteka LIOK
HEPABEHCTBA C IapaMeTPaMH https://m.edsoo.ru/7f415b90
111 IToka3aTenpHbIE CUCTEMBI C Bubnuoteka LIOK
napamMeTpamu https://m.edsoo.ru/7f415b90
112 Jlorapumuueckre ypaBHEHHS,
HEpaBEHCTBA C MapaMeTpaMu
113 Jlorapudmudeckue CUCTEMBI ¢
napaMeTpamu
114 TpUroHOMETpUYECKUE YPAaBHEHHS C

napameTpamu




115

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napameTpamu

116

117

118

119

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

[TocTpoenue u nccaeaoBaHue
MaTEeMaTUYECKUX MOJICJICH peaTbHbIX
CUTyalMil C MIOMOUIbIO YPABHEHUH C
napameTpamu

HOCTpOGHI/Ie 1 UCCIICAOBAHUC
MAaTEMATUYCCKHUX MOI[GJ'IGﬁ pCalIbHBIX
CI/ITyaI_[I/Iﬁ C IIOMOIIBIO CUCTEM
ypaBHeHI/Iﬁ C [mapaMCTpaMu

[TocTpoenue u uccnenoBanue
MaTEMAaTUYECKUX MOJENIEN PEaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

Bubnanoteka LLOK
https://m.edsoo.ru/7f415b90

Bubnnoteka LLOK
https://m.edsoo.ru/7f415b90

120

KonTponbHnas pabora: "3agauu c
napaMmerpamu’

121

122

123

[ToBTOpenue, o6odIIEHNE,
CUCTEMAaTH3aIis 3HAHWI:
"VpaBHeHns"

[ToBTOpenue, 060061ICHNE,
CHUCTEMATH3alMs] 3HAHUIA:
"VpaBHeHns"

[ToBTOpenue, 060061ICHNE,
CUCTeMaTH3aIls 3HAHUI:
"VpaBuenus. Cuctembl ypaBHEHUN"

124

[ToBTOpenme, 0600IIEHNE,




cucTeMaTu3alus 3HaHuH
"Hepasencrna"

125

126

127

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3aIis 3HAHWI:
"HepaBencrpa"

[ToBTOpEeHmE, 0600IICHNE,
CcHUCTEMaTH3al|s 3HAHMI:
"HepaBenctpa"
[ToBTOpEHME, 0000IICHUE,

cUCTeMaTH3aIlus 3HaHU:
"[IpousBoaHas u e€ npumMeHenue"

128

[ToBTOpenue, 06001ICHNE,
cucTeMaTHh3alys 3HaHUM:
"ITpon3BoaHas u €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
CUCTEeMaTH3aIHs 3HAHWI:
"IIponsBoaHas u €€ npuMeHeHue"

130

131

[ToBTOpenue, 06001IEHNE,
cuctemarusauus 3HaHui: "MHTerpan
Y €ro npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucreMaru3anus 3HaHui: "OyHkuun'

1

132

[ToBTOpenme, 0600IIEHNE,

1

cucreMarusanus 3HaHuil: "OyHkunn'

133

134

[ToBTOpenwme, 0600IIEHNE,

1

cucreMaru3anus 3HaHui: "OyHKIuH'

Wrorosas KoHTpOJbHASA paboTa

135

Hrorosast koHTpOIBHAs paboTa




136 [ToBTOpenue, 06001ICHNE,
cucTeMaTu3anys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10







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

Maremartuka: AJIFC6pa 1 HayaJia MaTeMaTuueckoro aHaau3a 10

kiacc/FO.M.Komnsrun u a1p - M.: [Ipocsemenne, 2018

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Anrebpa u Hauajga MaTeMaTHYECKOTO aHann3a. MeTonnyecKkne peKOMEHJaIiH.
10 knacc : mocobue ais yuurenei odmeoodpaszosar. opranuzanuii / H. E.
dEnopona,

M. B. Tkauéra. — M. : IIpocBenienue

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
http://school-collection.edu.ru

http://teacher.ru
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