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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
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 MBIIIICHUE.

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  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd 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», «DyHKIIMU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJIEP)KATEIbHO-METOINYECKUE JIMHUU H3YYaroTCsl Ha MPOTSDKEHUM 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 oo0iiero
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 M ONepaluu: JeJeHHE 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 paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX 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.

JIluaust «YpaBHEHHMSI 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 PAa3IMYHBIMH 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 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
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.

CopepkarenbHo-MeToauueckass JUHUS «DyHKIMM U TpaQuKU» 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 rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX 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 (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxartenbHasg nuHUs «Hadana mMaTeMaTH4ecKOro aHajau3a» MO3BOJSET
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
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
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, (OPMAIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSL PE3yNibTaTaxX, IMOJTYYEHHBIX B XOJI€ Pa3BUTHs MaTeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3/esbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HATh
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
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
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 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. IIpuMmeHeHue npoOeil 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 BHIUYMCICHUH.

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 YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

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

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKEHUN, COACPIKAIINX CTEIICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

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



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHI] U OTIPEIETIUTEIEH.

[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. B3auMHO o00patHble (QYyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTKn MOHOTOHHOCTHM (PYHKIMH. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CreneHHas (QyHKIMS ¢ HATypaJdbHBIM U LI€JIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCJIEAOBaTEeIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
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.



HemnpepsiBHble (GyHKIIME W WX CBOMCTBA. TOo4yku pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

[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, anroputMa EBkinuaa 1js pereHus
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.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM 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.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3Iu4HbIX O0JacTedl HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ '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.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

[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.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB 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(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUaIOIMIEeTrocs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COIMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM 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 POCCUUCKONW MAaTEMaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJACHUS, 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
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUI, pacCyXI€HHI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MMacHOro 00pasa *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 TPYAYy, OCO3HAaHHME IIEHHOCTH TPYIOJO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTreMaTH4eCcKoMy  OOpa3oBaHHIO 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 cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH 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 Kak c(]epbl 4YeIoBEeYeCKOW IesATEeIbHOCTH, 3TaloB ¢
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 YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KilacCU(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 TPOTHUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

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



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMHU, SBJICHUSIMU, IIPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKKe BbBIABUTATh
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 HHPOPMAIMIO DPA3NIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

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 IOJYYEHHBIN pE3yJIbTAaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOICTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

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

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(OpMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTU4YECKOU 3a7a4H;

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS WJIM HEJIOCTHUKEHUS! PE3YJIbTATOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pPabOThI, pacmpeneisirh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMbI» W HWHBIE), BBINIOJHATH CBOIO 4YacTh palbOThl U
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 obOydyenus B 10 kiacce oOydyaromuics TOJYYHUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HPPAIMOHAIBHOE YHCIO, MHOMXECTBa
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 OKPYTJIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
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: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOIO apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIICJICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3(UIMEeHTaMi, KOPHU MHOTOWIECHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpenenuTeNns 2 X 2 Juisl BBIYMCICHUS €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 NOJIYUCHHBINA PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPKECHHUI;

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



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpaBHEHHUS, 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 rpapuKoB PyHKIUH;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIUHU, 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 KOpHs N-Oi cTeneHW Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has 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;

UCIIOJB30BaTh Tpaduku GYHKUUNA IS UCCIECNOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

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

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOOHO OMEPUPOBATH MOHATUSAMU: TIOCIEAOBATEIHLHOCTD, CIIOCOOBI 3aJaHUs
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:

CBOOOJIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, 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;

CBOOOJHO OMNEpUpOBaTh MOHATHEM OCTaTKa [0 MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

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:



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
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 YpaBHEHUU U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAJIbHBIE, II0OKa3aTeJbHbIE,
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.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTApPHOTO
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 MCCIEAOBAHUSA pPeaTbHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHS HAWIIYYIIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJUTh MEPBOOOpA3HBIC AIIEMEHTApHBIX (YHKIUNA 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 3a7a4yd, B TOM YHUCIIE COIUATbHO-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 o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 26 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 8 1
WppanmonansHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 8 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUs U 25 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH U MPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 9 )
3HaHUI
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 o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




No Tema Kon [IpenmetHOE coniepkaHue XapakTepucTka JesaTeIbHOCTH Hara
nuec (B cootrBercTBUU ¢ DPII ceplika) 00yJaromuxcst [IPOBEICHU
TBO
4aco
BB
HeJe
IO
4 Mnan | ®aktn
YecKu
I | deiicTBUTEJBHBIE 30
Ja | ynca
Ba
1
PaumnonanpHbie urcna. OObIKHOBEHHBIE U BbInoJHATH apruMETHICSCKHE OTEPALIUH C
1- | IloBTOpPEeHUEe MaTepuasa .
JECSITUYHBIE IPO0OH, PaLOHAIBHBIMH H JACHCTBUTEIbHBIMU
4. | 3a7-9 kaaccel.
4 | nporeHThL. Apr(METHIECKUE OTICPAIIHH C YHCIIAMH.
palOHATBHBIMH YHCIIAMH, OnepupoBaTh MOHITHSIMH: TOK/IECTBO,
0ECKOHEUHBICTICPHOJMICCKUEIPOOH. ypaBHEHHE, HEPABEHCTBO; 1IEJ10€ U
[Tpumenenune apobdeii 1 MPOLICHTOB ISt panMoHaIbHOE YpaBHEHUE, HEPABEHCTBRO.
pELICHUsI PUKJIAJIHBIX 33/1a4. IpuMeHsITh YpaBHEHUS K PELICHUIO
VpaBHEeHHUE, KOPEHb yPaBHEHHUSI. MaTeMaTHYECKUX 3a/a4.
HepaBeHCTBO, pellieHre HepaBeHCTBA.
IIpuMeHeHre ypaBHEHUI K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4.
[prBOIKTH, pa30UpaTh, OLCHHBATD
5 | BxogHasi KOHTPOJILHAS 1 PHBOJMTD, P patb, Ot .
aBoTa pa3iuuHbIe CIIOCOOBI PEIICHUS 3aIaHuid,
P ) 3anucu penienuii. OCyIIecTBIsTh
CaMOKOHTPOITb.
6-
MHOXeCTBO, ONepanny Hajl .
7 Hcnosib30BaThTEOPETHKO-MHOKECTBEHHBIN
MHOXCECTBAMU.
2 anmapaTUONHCaHUSIX0IapCIICHHS
JuarpaMMebl
. MaTeMaTHYECKUX 3a/1a4, a TAK)KepeaTbHbIX
Ditnepa—Benna. MIPOTIECCOB U SIBIICHUIN
(cmp.387) pon ’
8 MHOXkeCTBO,0nepauu
9 [Ipumenenue 2 HaIMHO)KECTBAMHUHHUXCBOMCTBA. J[HarpaMmel

TCOPCTUKOMHOXCCTBCHH

Olinepa — Benna.




Oro anmapara Jajs
peLIeHus 3a1a4.
Bricka3sIBaHUS 1
oreparuy HaJl HUMH. Bupt
TeopeM (cmp.387,
(rexyuonnwii mamepuan)

10

JleficTBUTEIbHBIC YHCIIA.
Apudmerndeckne
oriepaluu ¢
JIeHCTBUTEIbHBIMH
yucnamMu.MoayapaeiicTBUT
€JIbHOT'OUHCIIAUETO
CBOICTBa

11

13

OCHOBHBIE METObI
peIICHHUS LEbIX U
JTpOOHO-pallMOHATIBHBIX
ypaBHEHU U HEPABEHCTB

14

17

Apudmernueckuii KOpeHb
HaTypaJbHOM CTETICHHU.

18

CreneHs ¢ 1EIbIM
IOKa3arelieM
IIOKa3aTeJIsIMA

19

20

Cremenp ¢ panroHaIbLHBIM
roKazareyem.

[Ipumenenue TeopeTuko-

MHO’KECTBEHHOT OaIapara Jiisl pereHus
3a1a4.

Pammonansabieuncia. OObIKHOBEHHBIE H
JeCATUYHBIE IPOOH, IIPOLICHTH,
OCCKOHETHBICTIEPHOTNICCKUSAPOOH.
[Ipumenenue apodeit 1 NPOLIEHTOB IS
pelIeHns IPUKIaAHbIX 3a1ay.
JlevicTBuTenbHBIC YKcIa. ParmoHanpHbIE 1
VppaluoHaIbHbIE

yucia. ApudMeTHIeCKHEOTIepaIy C
JNEHCTBUTEIBHBIMU YHCIIAMH.
MoaynpaeiicTBUTEIBHOTOYUCIAUETO
cBoticTBa. [IpnOmKEHHbIE BBIYMCIICHNS,
IIpaBHJIa OKPYTJICHHS, IPUKHIKA U OLCHKA
pe3yiabTaTa BeluucaeHU. OCHOBHBIE
METOBI pelICHHS LENBIX UAPOOHO-
paIoHaIbHBIXypaBHEHU I
HMHEPaBEHCTB.MHOTrOWICHBIOTOAHOU
repeMeHHO. [lenenre MHOrouieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y.
MHOro4IeHsI ¢ HENBIMU
koa¢punmenramu. Teopema Buera.
Pewenne cucrem JIMHEWHBIX ypaBHEHU.
Martpuna cucteMsl TMHEUHBIX YPABHEHUI.
Ornpexnenurenb MaTpULbl 2X2, ero
FEOMETPUYECKUNA CMBICII U CBOMCTBA;
BBIUMCIIEHNE €T0 3HAYEHUS; TPUMEHEHNE
ONpEAETUTENS IS PEIICHNs] CUCTEMBI
JINHEWHBIX ypaBHeHU. PemeHne
TIPUKJIATHBIX
33J1a4CIIOMOLIBIOCUCTEMBUTNHEHBIX
ypaBHEHUI

CreneHs ¢ panoHABHBIM MTOKa3aTeNleM 1
€€ CBOICTBA.

OnepupoBaTbIOHATHAMM: PALMOHATIBHOE
YUCII0, 0ECKOHEUHAATIEPHOANIECKASI TPOOB,
MPOIICHTHI; UPPALIMOHATHHOCHUICHCTBUTEIHHOE
YUCJIO0; MOAYJIb NEUCTBUTEILHOTOUHCIIA.
Hcnob30BaTh3TUIOHATUSATIPUIIPOBEICHUN
paccykaeHuit

U JI0Ka3aTeIbCTB

IpumeHATH APOOUUTIPOIICHTBIIIISPEIIICHHS
NPUKIAIHBIX 3324 U3
Ppa3IMUHBIXOTpaciei3HAHUIUPEATbHOMKNU3HU

IIpuMeHsTHPa3THIHBIEMETOABIPEIIICHUS
paIMoHANTBHBIX U IPOOHO-
palOHANbHBIXYPAaBHEHUN;aTaK)KEMETO/]
MHTEPBAJIOB ISl PELICHUSIHEPaBEHCTB.

®opMyJIMPOBATh, 3alIMCHIBATH B
CHUMBOJIMYecKOi GopMe U UCIIONIB30BATh
CBOMCTBA KOPHS N-0M CTENEHU IS
peoOpa3oBaHMsl BEIPAKEHHUH.
BbinoaHsaTes npeodpa3oBaHus
MPPAIOHANBHBIX BhIpa)KEHUH

OnepupoBaThb NOHITHIMH: CTETICHb C IIEITBIM
ITOKa3aTeseM, CTeTIEHUCPAITHOHATBHBIM
MOKa3aTeJeM.

BeimosHsAThL Npeodpa3oBaHus CTEIEHEN C
LEJIBIM U pallMOHaIbHBIM OKa3aTeNsIMH.
HMcnoab3oBaTh cTraHgapTHYIO Gopmy
3aIUCH JEHCTBUTEIBHOTO YHCIIA.
BbinoaHaTbepeoOpa3zoBaHIsIYUCIIOBBIXBBIPA




)KeHHfI,COI[Cp)KaHIHXCTeHeHH

CpalOHAJIbHBIM
[I0Ka3aTeNeM.
21 MHOTro4JIeHBIOTOTHOM OnepupoBaTLIOHITUIMUMHOTOWIEH OT
| mepemMeHHOM. Jlenenue OJHOW MepeMEHHOM, €ro KOPHU; MPUMEHSTh
oo | MHOTOUJIEHA HA MHOTO'WICH JIeJIeHne MHOTOWJIeHa
c ocratkoM. Teopema be3y. Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
besyureopemyBueraaispemnienus 3aaay.
23 MHOTro4JICHBI C LETbIMH
kodpPumeHTaMH.
Teopema Buera
OnepupoBaTbIOHATUSIMH:CUCTEMA
24 | Pewenue cuctem . .
. . JMHEHHBIX YpaBHEHUH, MaTpULa,
- | TMHEHHBIX ypaBHEHUI.
OTIpeAeTUTENb MATPHIIBI.
25 | Marpuiia cucTeMsbl N
. . Hcnonb3oBaTh CBOMCTBA ONpeeIUTENs 2 X
JIUHENHBIX ypaBHEHUI.
2717151 BBIYUCIICHHS €T0 3HaYEeHUS], IPUMEHSTh
Omnpenenurens MaTpPULBL
. OTIpEICIIN TN UISIPELLICHUICUCTEMBI
2X2, ero reoMeTpUYECKUn . .
. JIMHEWHBIX ypaBHEHUM.
CMBICH U CBOMCTBA;
MoaeupoBaTbhpeanbHBIECUTYALUH C
BBIYUCIICHHUE €0 3HAYECHUS - .
MTOMOILBIO CUCTEMBbI JTMHEHHBIX YPaBHEHUMH,
HCCIIEJIOBATh TIOCTPOEHHBIE MOEIH C
26 | Ilpumenenue A P AT
MOMOIIIbIO MAaTPHIL U OTIPEIENUTENEH,
- | ompenenuTens A .
HHTEPIPETUPOBATH MTOTYYEHHBIN PE3yJIbTaT
28. | pemieHHus CUCTEMBI
JINHEUHBIX YPaBHEHUM.
Pewenne npuknaaHbIx
3aJ1a4CTIOMOIIHIOCUCTEMBLT
WHEWHBIX YpaBHEHUI
29 | PerreHue MPUKIIATHBIX
- | 3884 C TOMOIIBIO
30 | cucrems! muHEHBIX
YpaBHEHUI
31 | KonrpoabHas padora Nel [IpuBonuTsH, pa3dupaTh, OLIECHUBATH

mo TeMe "MHOXecTBa

pa3IMYHbIe CIIOCOOBI pelIeHus 3aJaHni,




palMOHAIBHBIX U
JIEUCTBUTEIbHBIX YHCE.
Apudmernueckuii KOpeHb
HATYpaJIbHOHN CTEIICHH.
Crerens ¢ parmoHaTbHBIM
U IEUCTBUTEIHLHBIM
mokasareiem'.

3amucH pemeHnii. OCyIecTBIsSTh
CaMOKOHTPOJIb.

I' | Crenennas pyHkuusi 20
Ja
Ba
2
32 OyHKIHA, CTIOCOOBI 1 OnepupoBath NOHATUAMHU: QYHKIINS,
3a/1aHus PYHKIINH. crocoObI3aMaHuA() YHKITNN; B3aUMHO
CpoiicTBa QpyHKINN oOpartHble (pyHKITNH, KOMITO3UIHS (DYHKITHH,
(obmacTp omnpeneneHus u rpaduk QyHKIHH, 00IaCTh
MHOKECTBO 3HAYCHUU OIpeACICHUSIMMHOKECTBO3HAYEHU I
(dhyHKIIMH, HYTH QYHKINH, (hyHKIIMH, HYTH QYHKIAH, TIPOMEXYTKH
MPOMEKYTKH OyHKIHS,CI0CO0BI3aAaHU AP YHKIIH. 3HAKOTIOCTOSHCTBA; JINHEHHAs, KBaJpaTHYHAs,
3HAKOITOCTOSHCTBA, Komnozunus ¢pynkuuit. ['padux Gynkumn. IOpoOHO- MHeHHast QyHKINH.
YETHOCTh, IEPUOJUYHOCTD, OeMeHTapHbIe BbInoaHATH 31€MeHTapHbIe
MOHOTOHHOCTB,HauOOJIbIIIe npeodpazoBaHUATPAPUKOB(YHKIIUH. npeoOpazoBaHUATPAPUKOB(YHKIIUH.
eHMHauMEHBIIIee 3HAUCHHE O6nacTh onpeesIeHNs] © MHOXKECTBO 3HATb M YMeTh JIOKa3bIBaTh YETHOCTh HITH
(YHKLINH Ha IPOMEXKYTKE). 3HaueHuil Gpyaxauu. Hynu Gynkoun. HE4ETHOCTH (PYHKLNH, EPUOJUIHOCTD
33 Jluneiinas, KkBagpaTudHas 1 [IpomexyTKH 3HAKOIIOCTOSHCTBA. (yHKUINH, HAXOIUTH IPOMEXKYTKU
U IpoOHO- JIMHEHHAS UETHbICMHEYETHBIC(YHKIIHH. MOHOTOHHOCTH
(GyHKIMU. DIeMeHTapHOe [Nepuoanueckue GyHKINH. (yHKINU, MAKCUMYMBI © MUHAMYMBI
HCCIIEI0BAaHUEUIIOCTPOCHH [IpomeKy TKUMOHOTOHHOCTH ($yHKUIMY,HauOOJIbIICENHANMEHBLIIEE
erpadukoB 3TUX PyHKIUH ¢GyHKIMU. MakCUMyMbl 1 MUHAMYMBI 3Ha4YeHue QPyHKIMN Ha TPOMEKYTKE.
¢ynkunu. HanbonprieenHanMeHb111ee D opMyJIMPOBATHUHILTIOCTPUPOBATH
3Ha4YeHue (PyHKIMM Ha IPOMEXKYTKE. rpaduUecKy CBOMCTBA TMHEHHOH,
JluneiiHas1, KBaApaTU4Has U APOOHO- KBaJpaTUYHON,IPOOHO-THHEHHOIH
nuHelHas QyHKIHUU. DieMeHTapHOoe CTETIEHHON (PYHKITHH.
34 Crenennas QyHKIHS C 3 UCCIIeI0BAHUENTIOCTPOCHUETPAQUKOB 3THX | DOPMYJIHPOBATHHHLIIOCTPHPOBATH
| HaTypaabHBIM U LETBIM GbyHKIMH. rpauUecKu CBOMCTBa
36 | TMoKasarenem. Ee cBoiicTBa CTeTIeHHOH QyHKIMi

u rpaduk




CreneHHasIpyHKIHUACHATYPAITGHBIM U
uesibiM nokasatenieM. E€ cBolicTBa u rpaduk

OmnepupoBaTh NOHATHSIMB3aUMHO 00paTHOM

37 | B3aumHo oOpaTHBIE
- | dyHKIHH. ynxiun
38
39 | B3aumno oOpatHbie CvT po"Tbrpa(bHchyHK]{HHmpHﬂn_
- | ¢ynxoun. CeolicTBa U Bzaumuo o6patabie hyHKImn. CBOHCTBA I OHCTETICHHKAKOOPATHOM LA yHKIHMUCTETICHH
40 | rpadux KOopHA N-0H rpaduk KOpHs N-0¥f CTEIeH! KaK (yHKITIH CHATYPAILHBIMITOKA3ATENEM
CTEIeHH KaK (QyHKLUHI 00paTHOH CTETIeHU C HATYPAIbHBIM
00paTHOH CTeneHH C IoKasaresieM
HATypaJbHBIM MIOKA3aTeIEM CreneHbCenbIMIOKA3aTEeNEM.
a1 CreneHbCcleNbIMIOKa3aTeN bunom HeroToHa. 3HaThOIPEACICHUECUCBONCTBA
| em. bunom Herotona. CTETIEHHCLIEJIBIMITOKA3aTeIeM; IO AX O ISy IO
42 | Kowrpoabas pagora Ne2 (hopMy 3anHCHACHCTBUTENBLHBIX YHCEN IS
pelIeHus MPaKTHYECKUX
3aJaunNpPEACTaBICHUS AaHHBIX
43 | PaBHOCHIIbHBIE YPaBHEHHS
4_4 UppaunonanbabieypaBHeHNs. OCHOBHBIE
METOABI HaxoautbpeieHnsnppaoHaIbHbIXypaBHe
45 | UppaunoHasibHbIe pelIeHUANpPalMOHAIbHBIXYpaBHEHHH.PaBH | HUIICIOMOIIBIOPaBHOCHUIIBHBIX IIEPEX0/I0B
- | ypaBHeHus1. OCHOBHBIE OCHJIbHBICTIEPEXO/IBIBPEIICHUNUPPAIIMOHAND | MIIHOCYIIECTBIISISI TPOBEPKYKOPHEH.
47 | MeToap! penieHus HBIXYPAaBHEHUM.
HppalroHaTbHBIX
YpaBHEHUI.
48 | UppaumoHanbHbIe
- | ypaBHEeHHS.
50 | PaBHOCHIIbHBIETIEPEXOIBIBD

CLICHUUUPPALUOHAIIBHBIXY
paBHEHUU.




51 | KonrposabHasi padota 1 [IpuBonuTh, pa3dupaTh, OLICHUBATH
Ne3mo Teme "CreneHHas pas3TUYIHBIC CITOCOOBI PEIICHUS 3aTaHHH,
¢dyHKLHS. 3amucH peuieHnil. OCyIecTBIsSTh
UppaunonanbHeie CaMOKOHTPOJIb.
ypaBHeHUs".
I’ | loka3aTtenbHas 8
Ja | pyHkums
Ba
3
Hcnoab3oBaTb(ppOBLIEPECYPCHI
52 | TlokazarenpHast pyHKITHS, 2 i pp peeyp
. JUITIOCTpOeHUsTpadrka
- | ee cBolicTBa U rpaduk . .
53 NOKa3aTeNnbHON()YHKINUUH3YIEHHUSIeECBOMCTB
HaxoautbpenieHusinoka3aTeabHbIXypaBHEHUI
54 | Wcnonb3oBanue rpaduka 1 .
[MokazaTenpHaspyHKIUS, eECBOMCTBAN
(GYHKIUY TS pEHICHUS
. rpa¢uk. Mcnons3oBanue
ypaBHEHUH o
rpaduKaQyHKIUHIIPEIICHASYPaBHEHUA.
55 | Iloka3aTenbHbBIC 4 ITokazaTenbHbieypaBHEeHHS. OCHOBHBIEMETO T
- | ypaBHeHusi. OCHOBHBIC Bl PEIICHHS TTOKa3aTeNIbHBIXYPaBHEHUH
58 | meronp! pemreHus
NIOKa3aTeJIbHBIX YPaBHEHUI
59 | KonrpoJnHas paGora Ned 1 [IpuBoauThH, pa3doupaTh, OLICHUBATH
no teme "[lokazarenbHas pa3nuYHbIe CIOCOOBI pellleHHs 3a1aHui,
¢bynkuwms. [TokazarenbHbIe 3anucy penieHuid. OCyIecTBIATh
ypaBHeHus" CaMOKOHTPOJIb
I' | Jlorapudmuueckasn 18
Ja | pyHKums
Ba
4
aBaTbonpeneJeHnenorapudma
60 | Jlorapudmer. 2 A PeiL pu¢
. YKCIIa;IeCSITHYHOTOMHATYpaIbHOTOI0TaprdM
a.
61 .
> Hcnoab3o0BaThCBONCTBATIOrapH(PMOBILISIIPE
62 CoiicTa norapugpmos. 3




[IpeobpazoBaHueBBIpaXKECH

00pazoBaHMsIIOrapH(HPMUIECKUXBBIPAIKEHHH.

64 | uii,coaeprraiuxiorapupm Jlorapudwm uncma. CoticTBamorapugma.
Bl Hecatuunble HHATYpalbHbIC
norapudmel.IIpeobpa3oBaHreBbIpAKEHHIA,CO
65 | JlecaTuuHble U 2 pue peonp P ’
TepKaIuXJIorapuMe.
- | HaTypaJbHBIE
66 | norapudmsr
67 JlorapudmuueckaspyHkm 2 Jlorapudmudeckaspynkuus,e€cpoiictBaurp | CTpouThrpadukiorapupMuaecKonhyHKITIH
| a,e€cBoricTBanrpaduK. aduk. KaKkoOpaTHO
68 HUcnonb3oBanuerpapuxadyHKIunIs K [TOKa3aTeIbHOM.
pelIeHnsTypaBHEHHA. Hcnoab3oBaThCcBOMCTBAIOTapHDMITIECKOH(D
JlorapudmuueckasipyHKIn
69 B 2 YHKIMUAJISIPEIICHUS3a/1aY.
70 HUcnonb3oBanuerpapuxady
HKUIUH IS
peLICHUSTypaBHEHH.
71 | Jlorapupmuueckue 4
JlorapudmuyeckueypaBHeHus. OCHOBHBIE HaxonutbpemenusnorapupMuieckuxypaBHe
- | ypaBHeHus. OCHOBHBIE N
METOIBI HUH
74 | MeTOIbI perIeHus N
HorapuMIICCKUX peueHusorapupMuIeckuxypaBHeHni. PaBH | crioMOIIBbIOpaBHOCHIIEHBIXTIEPEXOJ0OBHUIINOCY
ypaBHeHuii OCHJIBHBICTIEPEXO/IbIBpEIICHUMIIOTapru(MUYe | HMIECTBIISSI TPOBEPKYKOPHEH
CKUXYpaBHEHUI
75 | PaBHOCHITbHBIE TIEPEXO/IHI B 2
- | pemeHuH
76 | morapupMUUECKUX
YpaBHEHUI
77 | Konrpoasnas pagora NeS 1 [IpuBonuTsH, pa3dupaTh, OLIECHUBATH
Mo TeMe pasiuYHbIe COCOObI pellicHHs 3a1aHui,
"JlorapudmMudeckas 3anucu penteHnid. OCyIecTBIATh
¢$yHKUUS. CaMOKOHTPOJIb
Jlorapudgmuyeckne
ypaBHeHus"
I'n | Tpuronomerpuyeckue 15
aB | (hopmyJibl

as




78 | Pannannas mepa yria. 1
79 | TIoBOpPOT TOYKH BOKPYT 1
Hayajia KOOP/HMHAT.
80 | Onpenenenue cunyca, 2
- | KOCHHYCa ¥ TaHT'€HCa yTJa.
81 | 3Haku cuHyca, KOCUHYyca U
TaHICHCA. :
CHHYC, KOCHHYC U TAaHI'€HC YHCIIOBOTO OnepHpoBaTh MOHITUIMH: CHHYC, KOCHHYC
82 | 3aBHCHMOCTD MEXIY 2 aprymenra.. TpuronoMerpudeckas TaHT'€HC MTPOM3BOJILHOTO YTJIa,
- | CHHYCOM, KOCHHYCOM 1 OKpYXHOCTb.OnpeeneHue BobInoHATH Npeodpa3oBaHus
83 | TaHTeHCOM OJHOTO ¥ TOTO TPUTOHOMETPHYECKHUX (DYHKIHIA YHCIOBOTO | TPUTOHOMETPHYCCKHX BBIPAKCHUI.
Ke yria. aprymenTa. ToxzaecTBa U TOXKIECTBEHHbIE
npeobpasoBanus. [IpeobpazoBanue
84 | TpuroHometpuueckue 2 | IPHrOHOMETPHHECKHX BHIPAXKEHHIL.
- | Toxnectsa. Cumyc, OCHOBHBIE TPUTOHOMETPHUUECKHE (POPMYIIBI.
85 | KocHHYC ¥ TaHTEHC YTIIOB
aun —a.
86 | OcHOBHBIC 2
- | TPUTOHOMETPUYECKHUE
87 | hopmysL. Dopmysi
CIIOKEHUS
88 | Cunyc, KOCHHYC U TaHTE€HC 2
- | aBoriHoro yria. Cusyc,
89 | xocuHyC U TaHTEHC
MOJIOBMHHOTO yTJia
90 | ®opmysbl IpUBEACHUS 2
91
92. | Cymma u pa3HOCTb 1
cunycoB. Cymma u
Pa3HOCTh KOCHHYCOB.
Tpuronomerpuyeckune
T pasnemm b 10
ap | YP

a6




93 | YpaBHenue cosx = a, 2 ApKCUHYC, apKKOCHUHYC, apKTaHT'CHC Hcnonb30BaTh 3amuch MPOU3BOJILHOTO yria
- YHCIIOBOTO apryMEHTa. yepe3 00paTHBIC TPUTOHOMETPUUICCKHUE
94 P . | dyskIUM.
CIIICHUE TPUTOHOMETPHUCCKUX YPABHECHUM.
. OmnepupoBaTh MOHATHIMH: ypaBHCHUE,
95 | VpaBHenuesinx = a. 2
TPUTOHOMETPUYECKOE YPaBHEHHE.
9_6 PemaTh OCHOBHBIC THIIBI §
TPUTOHOMETPUYCCKUX YPAaBHCHHI.
97 | YpaBHeHuetgx = a. 2
98
99 | Pemenue 3
- | TPUTOHOMETPUUYECKUX
10 | ypaBHEHHH.
1
10 Konrpoakuas padora Ne6 1 [IpuBoauTH, pa3dbupaTh, OIIEHUBATH
2. ?O Teme Pa3IUYHBIC CIIOCOOBI PEIICHUS 3aJaHHH,
Tpuronomerpuyeckue 9
3amucu penieHnit. OCyIecTBIsATh
(bopmybr. CaMOKOHTPOJb.
Tpuronomerpuueckue
ypaBHEHUS .
IMocnexoBaTeIbHOCTH U 10
MPOrpeccuu
10 ITocnea0BaTeIbLHOCTH, 1 OnepupoBaTLIOHATUSIMH:ITOCIICIOBATEILHOC
3 CITOCOOBI 3aaHUS } Tb, CITIOCOOBI3aTaHMS }
MOCJIEZI0BATEILHOCTEH. MOCJIEI0BATEIbHOCTEH ;MOHOTOHHBIC U
MeTo 1 MaTeMaTHIeCKOi orpaHuueHHbIenoceIoBatebHocTH; Ucceno
HHAYKIAN BATBIIOC/ICIOBATEIbHOCTUHAMOHOTOHHOCTHH
OrpaHUYCHHOCTD.
10 MoHOTOHHBIE K 1
4 | OTpaHUYCHHBIC
MOCJIEIOBATEIbHOCTH.
Hcropus ananusa
6EeCKOHETHO MAJTBIX HOCJ’IGZLOB&TCJ‘IBHOCTI/E CITOCOOBI3aTaHMS
ocJIeZI0BaTeIbHOCTEeH. MeToIMaTeMaTHIECK
10 ApudmMernueckas 1 JdaBaTbonpenesnenue




5 nporpeccus OMMHAYKIMH.MOHOTOHHBIE U apuMeTHIEeCKOi 1
10 | Teomerpuueckas 1 OTPaHUYEHHBIETIOCIIEI0BATEIEHOCTH. TEOMETPHECKOHMPOrpeccn. Jloka3bIBaTh
6 nporpeccus UctopusanannzabecKOHEYHOMABIX. CBOI/ICTB&B,pIxI(beTI/I‘IGCKOH u
ApudMeTHyecKasureoMeTpUIECKasporpec | reoMeTpHYeCKORIIPOrPECCHH.
10 | beckoneuno 1 CHHL. HaXoauThCyMMYUJI€HOBIIPOIPECCHH, A TAKKE
7 yObIBaromas BeckoHEUHOYOBIBAIOIIAATCOMETPHYUCCKASTIP | CYMMY
reoMeTpu4cCcKas orpeccus. YJICHOBOCCKOHEYHOYOBIBAIOIIEHTeOMETPHUYIEC
IIporpeccus CyMMabecKoOHeYHOYOBIBaIOIEHreOMETpUYE | KOW IIPOrPECCHH.
10 | Cymma GeckoneuHo 1 CKOﬁHUPOFIECCCHH-
3 yObIBaIOIIEH JInHelHbIN 1 5
reOMETPUYECKOI 3KCIOHEHIUAIBHBIMpoCT. Huco e.
nporpeccHu DopMynacIoKHBIXIPOLEHTOB. Vcroab30BaH
10 TTMHCIHHLLL 1T , 1€ MPOrPECCUUANIS PELLICHNS PealIbHBIX
o KCTIOHEHITHATBHEL 3aJlauNpUKIaHOroOXapaKkTepa
poct. Yucio e. HpI/IMerlTb(l)OpMynyCJ‘IO)KHLDprOI_IeHTOB
DopMYITa CITOKHBIX JUTSL pellieHus 3a1a4u3peaabHON MPaKTHKH
IPOLICHTOB
11 | Hcnone3osanue 1
0 MPOrpeccuu s
peleHus peaabHbIX
3a/1a4 IPUKIIAJHOTO
Xapakrepa
11 | Konrpounnasi pabora 1 [IpuBonuTH, pa3dupaTh, OLICHUBATH
1 NeTmo Teme PasIMYHBIE CIIOCOOBI PEICHHS 3a1aHUIH,
"[locnenoBaTeIbHOCTH 3anucu peuieHuil. OcyecTBIATh
u miporpeccun’ CaMOKOHTPOJIb.
r IIpousBoanasn H ee 20
a | T€OMETPHYECKHH
pa | CMBICT
8
11 [IpousBoanas. 3 OnepupoBaTh NOHATHAMH: QYHKIHS
5. HenpepriBable pyHKIINT T HEMpephIBHAA HA OTPE3KE, TOUKapa3phIBa
11 nxcBoicTBa. ToukH ¢yHKuMYM, acuMnrorarpadukadyHKIuu.
4 | PaspbiBa. AcuMITOTHI IIpuMeHATHCBONCTBaHENIPEPHIBHBIX

rpaduKoB QYHKIHH.

GyHKIMISIpenIeHAs3a,1a4.




HenpepsiBHbIE PyHKIINU 1 HXCBOWCTRA.
ToukapaspbiBa.

11 HpomBoz{He“m. ACHMIITOTHI TPaUKOB Ionumate Gpu3nUECKUil CMBICIT
5- q)HSquCKHHUCMHCH ¢ynkuunit. CBoiicTBa yHKIIMHHETIPEPBIBHBIX | IPOU3BOAHOI;
11 | MPoHBBOAHON Ha OTpe3Ke. MeTo T MHTEPBATOBIIS
6 pEIICHUHEPABEHCTB.
11 [IpousBoaHas creneHHOU [IpumMeHeHneCBOHCTBHENPEPHIBHBIX (D YHKIN
7. (GyHKINY. U AnspeleHus3aaay. BbruucasaTh nporu3BoOAHBIC
1 [epBasuBTOpasnponsBoAHbleQYHKIMUA.ONpP | CyMMBI,IPOU3BE/ICHHS, YACTHOTO U
8 eJieJieHue, } § CIIOKHONU(YHKITHH.
Tipasina TeOMETPUUYECKHIN U qu?,nqecm/m H3y4aTbnpon3BOAHBIEIEMEHTAPHBIX
11 CMBICIIIPOU3BOTHON. Y paBHEHNE (GyHKUIUH.
9- ﬁi%ggg;;;p%wm' KacaTelnbHOU K rpaduKy
12 akun. I IponsBoaubie
2 | CYMMBLIPOUSBCACHHA,TACT g)nyeMeHTapHII))IxtbyHKuHﬁ. [IponsBoaHas
HoToH . CYMMBI,IIPOU3BECHNS, YaCTHOT OH
KOMIO3UIIMU(YHKIUH KOMTTOZHIHy HKIHi
12 IIpon3BogHbIE HEKOTOPBIX
3- 3JIEMEHTAPHBIX(YHKLUH.
12
6
12 I'eomerpuyeckuit cMbic Honumats prznueckuit
7. MIPOU3BOAHOMN. Y paBHEHME HAT€OMETPHYECKUIICMBICI IPOU3BOIHOM.
12 KacaTelIbHOH K rpaduKy 3anuchIBaTh ypaBHEHHE KacaTeIbHOM.
9 (hyHKIHH. Hcnoab30BaTh reOMETPUUECKUIMA
n(hU3HIECKU CMBICITIPOU3BOIHOM
JUISIpEeIIeHnsA3a,1ad
13 [epBas u BTOpas OnepupoBaTh NOHSATHIAMU: TIEPBasi UBTOPAS
0 | Mpou3BOaHBIE MIPOU3BOIHBIE (PYHKIMN
13 KonrpoabHas padora [IpuBoauTH, pa3dbupaTh, OLIEHUBATH
1 ‘1\@8 O TCME pa3IMYHbIE CIIOCOOBI pelIeHus 3aJaHnH,
IponssoaHas" 3anucH penieHuii. OCyIIecTBIsATh

CaAMOKOHTPOJIb

IToBTOpEHUe, 00001ICHUE,
cHCTeMAaTH3alus 3HAHUH




[ToBTOpenue, 0600UICHNE,

000011IEHHE Y CUCTEMATH3ALIUs 3HAHUIA.

13 . OCHOBHBIC IOHATHS Kypca anreOpsl 1 Hadan | [IpuMeHATh OCHOBHBIE TIOHATHS Kypca
CHCTEMAaTHU3allKs 3HAaHUH
2- MaTeMaTh4deckoro anainnsa 10 xiacca, anreOpsl ¥ Hav9all MAaTEMaTHIEeCKOTO aHalTn3a
13 000011eHNE U CUCTEMATH3ALUS 3HAHUI. JUTSL PEIICHUS 3a/1a4 U3 PEATbHOM KU3HU U
4, JIPYTHUX IIKOJBHBIX JUCIUTUIMH .
IIpome:xkyTounast
13 p Y IIpuBoanTH, pa3dupaTh, OIICHUBATH
aTrecTranms o
5 pas3TUIHBIC CITOCOOBI PEIICHUS 3a/TaHHH,
3anucu perieanid. OCyIecTBIsTh
CaMOKOHTPOJIb.
[ToBTOpeHme, 0600IMICHAE,
13 . OcHOBHBIE IOHATHS Kypca anredpsl 1 Hadan | IIpuMeHATh OCHOBHBIE TIOHSATHS Kypca
CHCTEMAaTH3alKs 3HAaHUH
6 MaTeMaTh4ueckoro anainnsa 10 kiacca, anreOphl ¥ Ha4al MaTEMAaTHIECKOTO aHAIIN3a

AJId peIICHUA 3a1a4 U3 peaJ]BHOP'I KHN3HHU 1
APYruXx MKOJbHBIX JUCHUILINH .
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