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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B MPOrpaMMe CpeaHEro oOIiero obOpa3oBaHWUS,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCsS Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas (opMyIupyeT cBoU
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKiaJlbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEMaTHYECKOro aHalli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHanM3a» 00ydJaroIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEeajbHbIX CUTYAllUH,
UHTEpPIPETallud  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  NpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbI Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM IOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Y4eOHBId MaTepuaj, CIOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTEbHON  KOHIIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEeMaTHYECKOTO
aHallu3a JICKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Asrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATEIIbHO-METOANYeCKre TuHUM: «Yncna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa u Joruka». Bce ocHOBHbIE



COJIEPKATEIbHO-METOINYECKUE JIUHUU H3YYaroTCsl Ha MPOTSDKEHUM JABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaJeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJIe0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS yYMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
peIlIeHUs] CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKas: JUHUS «YKcia W BBIYMCICHUS) 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanus. Ha ypoBHe cpeaHero o0iiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CeOSl MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M ONepaluu: JeJeHHE Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCeN, O0coOble CBOMCTBA
palMoHANBHBIX M HPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS JUIS PELICHUS Pa3iNyYHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasaene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydYaroulMecss OBJAACBAIOT PA3JIMYHBIMM METOJAMH  PELICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
coaepkammx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpH
UCCIEN0BAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIIMX U HAUMEHBIINX 3HAYCHUN (QYHKIUH.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UppAMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKEHUIA,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu, MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIMUecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTD U3yUEHUs MaTepurana. M3ydeHue cTeneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEHIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWHU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXKaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznuyHOil dopme: aHATUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass quHud «Hauvana MareMaTHyecKoro aHaliu3a MO3BOJISIET
CYILECTBEHHO PACIIMPUTh KPYyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKIAJHBIX 3aad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXKHBIX (YHKUMHA, OMpeAensiTh HMX HauOOJbIINE W HaWMEHbINE
3HAUEHHUA, BBIYUCIATH MIIOMAAu (GuUryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a/ja4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTUYECKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKE U UcKyccTBe. OOyuaromiuecss y3HAIOT O



BBIJIAIONIUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKOoW JOTUKH. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTEeMATUKU
W TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIC MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OMpPECIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMii, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO afmapara aureOpbl |
MaTEMaTUYECKOTO aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepual
y4eOHOTro Kypca IIMPOKO HMCIIOJB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEabHbIX  MPAKTHYECKUX  3a7ad  OOydarlhecss  pPa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B POIIeCCe U3YyUEHUs BCEX TEM yueOHOTO Kypca «Anredpa u Havasna
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KUIACC

Yucsia v BbIYMCIEHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanydeckue Apoou. IlpumeHeHue apobedt W MPOIEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAcCiei 3HAHUHN U pealbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCHA.
Apudmernueckre omnepalMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTEILHOTO YHCJa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uenslM mnokaszareneMmM. buHoMm Hprorona. Hcnosb3oBanue
noAXosAIEeH (GOPMBbI 3aMMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymucna. CpoiictBa norapupma. J[leciTuuHbIE U HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE ypaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUMN U
HEpPABEHCTB. MHOIrOWIeHbl OT OJHOW MepeMEeHHOW. JlemeHne MHoOroujieHa Ha
MHOIoOwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUSI MOKA3aTEIbHbBIX

YPaBHECHUM.

[IpeoOpa3oBaHue BeIpaK€HUM, COAepKAIIUX JTOTapUPMBbI.

Jlorapudpmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUYECKUX YPaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIibI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. Pellienre TpuroHoMeTpuIeCKuX ypaBHEHUN.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWI. PellleHWe NpUKIAIHBIX 3aJad C MOMOILIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUI U HEpaBEHCTB. lIpriMeHeHHe ypaBHEHHMI W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JacTell HayKu U peasibHOU
KU3HU.

DOyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIHH.
Kommnosummst pyskiuii. I'papuk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHU (yHkumu. Hynmu QyHknum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosnpiiee u HauMeHblee 3HaueHus: QyHKIIMM Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHas W APOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajibHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIUHA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIPENEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIIBHBIE 3aBUCUMOCTH B pEalIbHBIX IMpOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MmaTeMaTH4eCcKOro aHajam3a

ITocaenoBaTellbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKLUU. MOHOTOHHBIE " OTrpaHUYCHHbBIC
MOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTE€MAaTHUYECKOIO aHaIM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMmerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpecCHu. JIMHEVHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHToB. Mcnonb30BaHME MpPOrpeccuy JUIsl  PELICHHs peajbHbIX — 3a]ad
MIPUKJIATHOTO XapaKTepa.



HenpepeiBHble (GYHKIIMM W HUX CBOMCTBA. TOUYKM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIIOB JUISl PELICHMs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENICHUS, YACTHOTO U KOMIIO3UIIUHN (PYHKITHIA.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJIICHUM, NPU PELICHUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LEJBIX
yucen, HauOonpimui oOmui aenurens (mamee — HOJl) u HamMeHbiliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-o¥i cTeneHu U3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IMYHBIX 00JacTel HAyKh M peaybHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHUs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajansa

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUU
HEIMpPEePbIBHON ()YHKIUU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadyax, JUIsl OIPENENIEHHs] CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJlaHHOTO (HOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBoOoOpPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[Ipumenenue wHTErpanga s HAXOXKIACHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YpaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4JE€HAa  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBJICHUH,
MpoLEeIyp TpaKJaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaX)TAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccnrn W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTH HM  CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CpPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAYKW W OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HAyKH Kak c]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaroB €&
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHUHA MEXKAYy TMOHATUSIMH, (HOPMYITUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHMsI, KPUTEPUU TTPOBOANMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHHO JTI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAINIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCJIENOBATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OPOBEAEHHOIO  HAONIONECHUSA, HUCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXXKHOE Pa3BUTHE IIPOLIECCA, A TAKKE BBIIBUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3IuyHbIX (dopmax,
WJLTIOCTPUPOBATH TpapruecK;

OLICHUBATH HaJEXKHOCTh uHdopmaIun o CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOI TOYKY 3pEHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B X0j€ 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pELIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(dbopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4IETOM UMEIOIINXCSI PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKCUM  KakK  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYeCKOM 3a/1auu;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJICHHBIX OIKMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATIbHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHM3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHCHUS HECKOJIBKHMX JIIOMICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykaeHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJI€HAMH KOMAH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywyenus B 10 kiacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaJIU3a»:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
PaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JPpOOM M TPOLEHTHI JUIsl PEIICHHs] NPUKIAAHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOpMY 3aIMCH IEUCTBUTENIBHBIX YUCEN JJI PELIECHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOMHO OMNEpPUpPOBATh MOHATHUSAMH: JIOTapU(PM uHKcia, ACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M ApKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABECHCTBA:

CBOOO/IHO OINEPUPOBATH MOHATUAMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSIMU: MHOTOWIEH OT OJHON INEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO ONEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALIMU C IIOMOIIBI CUCTEMBI JJMHEUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEN,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHSAMH [UIsi NpeoOpa3oBaHMS
BBIPAKCHU;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAKEHUH, COJEPIKAIINUX CTETICHHU C
palMOHAIIHBIM [10KAa3aTeJIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
Jorapu(MHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WA OCYIIECTBIISAS IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

CBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKLHMSI, CIIOCOOBI 3aAaHUs (PYHKIIMH,
B3aMMHO 0OpaTHble (QYHKIUU, KOMHO3MIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENECHHAs! (PYHKIUS C HATYpaJbHBIM U
HeabIM TOKa3zareneM, rpa@uk CTeNeHHOW (YHKUMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAs, KBajJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIIMH, BBITIOJIHATE 3JIEMEHTAPHOE MCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHUH;

cBOOOJIHO OMNEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYKHOCTD,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU pEelIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PeaIbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas U TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi FT€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 33IaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOTOo aHaju3a Kak aHaln3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HETIPEPHIBHBIX (QYHKIU JIJIs pELIeHUs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOJHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKHM M (PU3MUECKHI CMBICT MPOU3BOJHOM AJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh  MOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, TP PEICHUH 33]a4 U3 IPYTHX yu4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHpPOBaATh TMOHATHUSMU: OIpEAeIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIbHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOLTUE
npeIMeTHbIE Pe3ybTaThl MO OTAEIBHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CcBOOOJIHO OMNEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTHU
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOMIHO OMEpUpOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOH (popMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMU: HPpAIMOHATIBHBIC, MOKA3aTEIbHBIC H
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEoOXoammble  (HOPMYIBI  JIJIT  PEIMICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, HPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U TapaMeTpPBhI;

MPUMEHSTH TpauuecKkue METOJIbI /I PEIICHUsI YPaBHEHU U HEPAaBEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3a]a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJB30BAaHUEM allapara aireopsl,
MHTEPIPETUPOBATH MOTYUYECHHBIN PE3YJIbTAT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHATHSAMHU: TpapUKd TPUTOHOMETPUUECKUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIUPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mateMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIECOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIEe 3HAaUCHUs (DYHKIIUMU HETIPEPHIBHON Ha
OTpE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXJICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAOHBIX, B TOM 4YHUCIE€ COLUHAIbHO-d)KOHOMUYECKMX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpaduKom;



CcBOOOZHO OMEpUPOBATh MOHATHUSMHU: TIEPBOOOpaA3Hast, OMPEACIEHHBIHI
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh TMpPEJCTaBICHHE O MaTeMaTHUYeCKOM MOJCITUPOBAaHUM Ha TpUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE€ COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 |
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHHUS
ITocnenoBaTenbHOCTH U IPOrPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
KommiekcHbie unucna 10 1
HarypanbHble u 1enble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Jlara uudgposbie
Nen/m | Tema ypoka Kontpoabnbie Ilpakruueckue
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
| MHOXeCTBO, orepauu HajJ MHOKECTBAMHU | 1 Henenst
U UX CBOIICTBa CEHTSIOps
N 2 "Henens
2 Huarpammsl Ditniepa-Benna 1
CEHTAOPA
3 [IpuMmeHeHne TeOPETUKO-MHOKECTBEHHOTO | 2 Henens
ammapara JJis peleHus 3aaa4 CEHTSIOps
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
2 Henend
4 JIECATUYHBIC IPOOH, TTPOIICHTHI, 1
CeHTAOpA
OeCKOHEYHBIE IEPUOANYECKHUE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
2 Henens
5 JeCATUYHBIE IPOOU, TPOIICHTHI, 1
CEHTSIO0ps
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS | 3 Henens
pelieHust MPUKIAIHBIX 33124 CEHTAOPsI
7 [Tpumenenue apobeli U MPOIECHTOB IS | 3 Henens
pelIeHs TPUKIaJAHbIX 3a7a4 CEHTSIOps
g JleicTBuTenbHBIC YKcia. PaimonanbHbIC U I 3 Henens
HUPpAIMOHATILHBIE YHCIIa CEHTSOPsI
9 ApudmeTrndeckue oneparuu C | 3 Henens
JIEHCTBUTEIHBIMU YUCIIAMH CEHTAOPsI
10 Mopynpe AeMCTBUTEIBHOIO YUCIIA U €T 1 4 nenens




CBOICTBa CEHTAOp
[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
4 yenens
11 OKPYTJICHUS, TPUKUIKA U OLICHKA
. CEHTAOPS
pe3yJibTaTa BBIYUCICHAN
OCHOBHBIE METO/IbI PELLIEHUS LENbIX U
. 4 nenens
12 IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
CeHTAOPA
HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHUS LENbIX U
. 4 penens
13 IpOOHO-pallMOHATIBHBIX YPAaBHEHUH U
CEHTAODA
HEPABEHCTB
OcHOBHBIE METO/IbI PELLIEHNUS LENbIX U
N 5 "Henensa
14 JPOOHO-pallMOHATIBHBIX YPABHEHUH U
CEHTAOPS
HEPABEHCTB
MHorowieHsl OT OJHON EPEMEHHOM. 5
HeZeus
15 JleneHne MHOTO4IeHa Ha MHOTOUJIEH C
CEHTAOPS
octaTtkoM. Teopema besy

16 MHorousneHs! ¢ HeabMi K03 GuiineHTamu. 5 Henens
Teopema Buera CEHTSI0ps

. . S Henens

17 Pemenne cucreM TMHENHBIX YpaBHEHUN

CEHTSIO0ps
. . 1 Henens
18 Pemenue cucreM JIMHENHBIX ypaBHEHUI
OKTSIOpsI
Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.

19 Ornpenennurens MaTpuLbl 2X2, €ro 1 Henens
TEOMETPUUYECKHUN CMBICI M CBOWCTBA; OKTSIOps
BBIUMCJIEHUE €r0 3HAYCHUS

20 Onpenenurens MaTpuLbl 2X2, €ro 1 Henens

T€OMETPUYECKHI CMBICI U CBOMCTBA;

OKTSIOps




BBIYHMCIICHHUEC €I'0 3HAYCHUA

21 [Ipumenenue onpenenuTens 1 peIeHUs 1 Henens
CHCTEMBI JIMHEHHBIX YpPaBHEHHH OKTSIOpsI
2 Pemenne npukiagHbIX 3324 C TOMOIIBIO 2 Henens
CUCTEMBI JINHEWHBIX YPaBHEHUI OKTAA0ps
” Pemenue npukiiagHbIX 3a7a4 ¢ IOMOILBIO 2 Henens
CHCTEMBI JIMHEHHBIX YPaBHEHUH OKTSIOpsI
KonTtponsnast pabdora: "PanmonanbHbie )
Hezaens
24 ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
. “n OKTSOps
JVHENWHBIX YpaBHEHUN
OyHKIHS, CIIOCOObI 3a1aHus (PYHKITIH. )
Hezaens
25 Bsaunmuo obparnbie pynkiun. Kommosumms
. OKTS0ps
byHKIII
26 I'padux GyHKIUN. DIeMEeHTapHbIE 3 Henens
npeoOpazoBanus rpadukoB QYyHKITAH OKTAOPS
OO6nacTp onpeneneHuss 1 MHOKECTBO
. 3 Henens
27 3HayeHudt pynkuuu. Hynu ¢pynkuuu. 5
OKTSIOpsI
[TpomexyTKM 3HaK MOCTOSIHCTBA P
UeETHbie 1 HEUETHBIE (PYHKITUH. 3
Hezens
28 [Tepuonuueckue Gpynkuuu. [IpomexyTku 5
OKTSIOpsI
MOHOTOHHOCTH (DYHKIIMU P
MaxkcuMyMBbl U MUHUMYMBI (DYHKITHH. 3
Hezens
29 Haubonbiiee 1 HauMeHblee 3HaUeHNE
OKTSIOps
(GYHKIIMHM Ha IPOMEXKYTKE
30 JluneliHasi, KBagpaTH4Has U JPOOHO- 4 nenens
nuHenHas QyHKIIN OKTSIOpS
31 DJeMeHTapHOe UCCIeI0BaHuEe U 4 nenens
MOCTPOCHHE TPAPUKOB ITHX PYHKLIUH OKTSIOpsI




:‘)J'IeMeHTapHOG HCCICO0OBaHUC U

4 yenens

32 .
NOCTPOCHHE TPAPUKOB ITHX HYHKIUN OKTSIOpsI
13 Crenens c 1esbIM NI0Ka3areneM. buaom 4 nepnens
HeroTona OKTSOPS
34 Crenens ¢ 1enbIM 1okaszareiaeM. bunom 2 Henens
Hbrorona HOSIOpst
35 CrenenHast GyHKIUS C HATypaIbHBIM U 2 Henens
IeJIBIM TTIOoKa3aTesieM. E€ cBolicTBa u rpaduk HOSIOPST
36 Kontponbhas pabora: "Crenennas 2 Henens
¢bynkmus. E€ croiicta u rpaduk" HOSIOPSI
37 Apudmernueckuii KOpeHb HaTypaTbHON 2 Henens
CTEIIEHU U €ro CBOKMCTBA HOSIOpst
18 ApudmeTnueckuii KOpeHb HaTYpaJbHOM 3 Hexaenst
CTEIEHU U €ro CBOMCTBA HOSIOpst
39 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH, 3 Henens
COJIepKalIiX CTENEHU U KOPHU HOAODA
40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH, 3 Henens
CoJIepKaliX CTENEHU U KOPHU HOSIOpst
41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, 3 Hepens
COJIepKalINX CTENEHU U KOPHU HOAODA
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE 4
Hezaens
42 METO/Ibl PEIICHUS HppAlMOHAIBHBIX 5
. HOSI0ps
ypaBHEHUU P
HppaunonaneHble ypaBHeHNs. OCHOBHBIE 4
Hezaens
43 METO/1bI PEMICHNS UPPALOHATBHBIX 5
. HOSIOpst
ypaBHEHUU P
44 UppanmonansHble ypaBHeHUs. OCHOBHbBIE 4 nenens
METO/Ibl PEeIIEHUsI UPPALIUOHATIBHBIX HOSIOpst




YpaBHEHHI

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU 4 nenens
UPpALMOHATIBHBIX YPAaBHEHHIM HOSIOpst
46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT 5 Henens
UPPALMOHATILHBIX YPaBHEHUN HOAODA
47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH 5 Henens
UPpALMOHATILHBIX YPAaBHEHHM HOSIOpst
43 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU 5 Henens
UPPALMOHATIBHBIX YPaBHEHHIM HOSIOpst
CoiicTBa u rpaduk KOpHS N-0if CTENICHN
. 1 Henens
49 KaK QyHKIIMH OOpaTHOW CTETICHH C
nekaopst
HaTypaJIbHbIM I10Ka3aTeleM
CaoiicTBa U rpaduK KOpHSI N-OW CTEICHH
N 2 Henens
50 KaK (yHKIIMH OOpaTHOW CTETICHH C
nexaopst
HaTypaJIbHbIM I10Ka3aTeseM
Konrponbnas pabora: "CpoiicTBa u rpaduk )
. Hezens
51 KOpHs n-oH crenenu. MppanroHanbHbie
" nexaops
ypaBHEHUS
57 CreneHs ¢ palluOHAIBHBIM MTOKa3aTeIeM U 2 Henens
€€ CBOMCTBA neKaops
53 CreneHs ¢ pallMOHAIBHBIM MTOKa3aTeIeM U 2 Henens
e€ cBolicTBa neKaops
54 CreneHs ¢ pallMOHAIBHBIM MOKa3aTeIeM U 3 Henens
€€ CBOICTBA neKaops
55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U 3 Henens
rpaduk neKaops
56 Hcnonws3oBanue rpadpuka QyHKIUN A5 3 Henens

peneHust ypaBHEHU I

nexaopst




57 Hcnons3oBanue rpaduka QyHKIUU AJIs 3 negens
peleHus ypaBHEHHMA nexaops
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE

4 nenens

58 METO/1bl PELICHUS] I0KA3aTEIbHbIX

. nekaopst
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
4 nepens
59 METO/Ibl PEIICHUSI TOKa3aTeIbHbIX
. neKaops
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
4 nenens
60 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX
. nexaopst
ypaBHEHUU

61 KoHntposbhas padora: "[lokazaTenpHas 4 nenens
¢yuknus. [TokasarensHbie ypaBHeHUS" nexaopst

. S Henens

62 Jlorapudwm yucna. CoiicTBa norapudpma

nekaops
. 5 Henens
63 Jlorapudm yucna. CoiicTBa iorapugpma
nekaopst
. S Henens
64 Jlorapudm uymncna. CoiicTBa jgorapudpma
nexaops
S Henens
65 JlecaTuuHbIE U HaTypaJibHbIE JTOTapH(PMbI
nexaops
2 Henens
66 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI
STHBapst

67 [IpeoOpazoBanue BhIpaXEHUH, COAEPKAIINX 2 Henens
norapudmsl STHBaPS

63 [Ipeo6pa3zoBanue BbIpaXeHH, CoepKalux 2 Henens
norapudmsl STHBaPS

69 [IpeoOpazoBanme BBIpaKEHUH, COIEPIKAIINX 2 Henens




J0rapuQpmbl SIHBapsI
70 Jlorapudmrueckas GyHKIUA, €€ CBOWCTBA U 3 Henens
rpaduk STHBaps
71 Jlorapudmruueckas GyHkus, e€ cBOWCTBA U 3 Henens
rpadux STHBapst
Hcnonb3oBanue rpaguka KLWU A7 3 Henens
72
pelleHNs ypaBHEHUH SIHBapsI
HUcnonp3oBanue rpaduka KIWW IS 3 Hepens
73
peleHNs ypaBHEHUH SIHBApsI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC 4
Hezaens
74 METOBI pEIICHUS JIoTapu(HPMUIECKUX
. STHBApPSI
ypaBHEHHIA
Jlorapugmuueckue ypaBHeHHus.. OCHOBHBIE 4
Hesens
75 METO/bI pellieHus JIorapu(PMUIECKUX
. STHBApSI
ypaBHEHHIA
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE 4
Hesens
76 METO/bI pelIeHus JJorapu(MUIECKUX
. SIHBApsI
ypaBHEHUH
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN 4 Henens
JorapupMHUUECKUX ypaBHEHUH SIHBApsI
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 5 Henens
JOTapuPMHUECKUX yPaBHEHUH STHBAPS
79 KonTtponbHas padora: "Jlorapupmuueckas S Henens
¢ynkuus. Jlorapupmuueckue ypaBHenus" STHBApsI
20 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC 5 Henens
YHCIIOBOTO apryMeHTa STHBaPS
. CuHyc, KOCHHYC, TAHTEHC M KOTAaHTEHC 1 Henens
YHCIIOBOTO apryMeHTa (bespans




2 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC 2 Henens
YHCIIOBOTO apryMeHTa (beBpans
23 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC 2 Henens
YKCIIOBOTO apryMeHTa (deBpans
TpuronomeTrpudeckas OKpyKHOCTb,
2 Henens
84 OnpeieTICHUE TPUTOHOMETPUUECKUX o
. eBpaIs
(yHKLUI YUCIOBOTO apryMeHTa P
Tpuronomerpudeckast OKpy>KHOCTb,
2 Henens
85 olpeziesieHue TPUTOHOMETPUYECKHUX o
. eBpaIs
(GYHKIMH 9UCIOBOTO apryMEeHTa P
3 Henens
86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
(dheBpans
3 Henens
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
(dheBpans
3 Henens
88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
(eBpans
3 Hepens
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI
(deBpans
90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 4 "enens
BbIpKEHU I (deBpans
01 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 4 "enens
BBIPAKECHUI (eBpans
9 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 4 nenens
BBIpKEHU I (beBpans
93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 5 Henens
BBIPKEHUI (eBpans
" 5 Henend
94 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN

(eBpans




5 "Henensa

95 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN
(beBpans
. 1 Henens
96 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN
Mmapra
. 2 Henens
97 Pemienne TpUroHOMETpUYECKUX YPaBHEHUN
Mmapra
. 2 Henens
98 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN
Mmapra
. 2 Henens
99 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI
MapTa
. 2 Henens
100 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI
Mmapra
KonTponbhas pabora:
" 3 Henensd
101 TpuroHomeTpudecKkue BbIpaKeHUs U
Mmapra
TPUTOHOMETPUUECKHUE ypaBHEHUS" P
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS
. 3 Henens
102 MIOCJIEIOBATEIBLHOCTEN. MeTox
. Mapra
MaTeMaTHYECKOW MHAYKIUH
MOHOTOHHBIE Y OTpaHUYEHHBIE
3 Henens
103 nocJe10BaTeNnbHOCTH. McTopus aHanusa
Mapra
0ECKOHEUHO MaJlbIX
3 Henens
104 Apudmernueckast mporpeccus
MapTa
4 nenensd
105 I'eomeTrpuueckas nporpeccust
Mapra
106 beckoneuyHo yObIBaroIias reoMeTpruuecKas 4 nenens
nporpeccus Mapra
107 CyMMa O0ecKkOHEUHO yObIBaromen 4 Henens




TFEOMETPUYECKOHN IPOTrPECCUH Mapra
108 JInHENHBIN U SKCIIOHEHIIMAIBHBIA POCT. 4 nenens
Yucno e. Dopmyna CI0KHBIX IIPOLECHTOB Mapra
109 JInHENHBIN U SKCIIOHEHIIMAIBHBIA POCT. 1 Henens
Yucno e. DopMya CI0KHBIX IPOLEHTOB arpens
110 Hcnonp30BaHne IPOrPECCUU ISl PELICHHUS 1 Henens
pEaNIbHBIX 3aJ1a4 IPUKJIAJHOTO XapaKTepa anpens
11 KonTponpHas padora: 1 Henens
"[TocnenoBarebHOCTH U TIporpeccuu’” arnpens
. 2 Henens
112 HenpeprsiBHbIe QYHKIINN U UX CBOICTBA
anpens
113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB 2 Henens
byHKIMiI anpens
114 CoiicTBa (hyHKIMI HETPEPHIBHBIX HA 2 Henens
OTpe3Ke anpens
115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha 2 Henens
OTpe3Ke anpens
116 MeTto MHTEPBAJIOB JUIsl pELICHUS 3 Henens
HEPABEHCTB anpens
17 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS 3 Henens
HEPABEHCTB anpens
118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS 3 Henens
HEPABEHCTB anpens
119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX 3 Henens
(byHKUUH 1715 peleHus 3a1a4 anpens
120 IIpuMeHeHne CBOKCTB HENPEPBIBHBIX 4 nepens
GyHKIMH 115 perenust 3a1a4 anpens
121 [lepBas u BTOpast Npou3BOIHbIE GYHKIIUU 4 nenens




anpens

122 OrnpezeieHne, reOMETPUUECKUM CMBICIT 4 nenens
MIPOU3BOTHON anpens
123 Omnpenenenne, GU3MUECKUNA CMBICTT 4 nenens
IIPOU3BOJHOM anpens
124 YpaBHeHUE KacaTeIbHOU K rpaduKy 5 "Hepens
byHKIIUN anpens
125 YpaBHEHHE KacaTeabHOU K rpaduky 5 Henens
byHKIIUN anpens
1 Henens
126 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIUN
Mast
N 2 Henens
127 [TpousBoHBIE IeMEHTAPHBIX (PYHKINH
Mast
128 [IpousBoiHas CyMMBbI, MPOU3BEACHMUS, 2 "Henens
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI Mast
129 [TpousBoiHas CyMMBbI, MPOU3BEACHMUS, 2 Henens
YaCTHOTO ¥ KOMIO3UIIUU (PYHKITHI Mast
130 [Ipou3BoHast CyMMBI, TPOU3BEICHUS, 3 Henens
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI Mast
3 Henens
131 KonTponsnas pabora: "[IponsBoanas”
Mast
132 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS 3 "Hegens
3HaHui: "YpaBHeHUs" mas
133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 3 Henens
3HaHui: "OyHkun" Mas
4 nenens
134 Hrorosast koHTpOIBHAS paboTa
Mast
135 Hrorosast KoHTpOJIbHAS paboTa 4 nenens




136 [ToBTOpenue, o6o0IICHNE, CUCTEMATU3AIUS

3HAHUI

Mas

4 uenens
Mas

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne Hara nudposeie
Tema ypoka Konrpoabnbsie IIpakrnyeckue
n/n Bceero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
[IpuMeHeHne Npon3BOJHOM K
. 1 Henens
1 UCCIIEIOBAaHMIO (PYHKIMHA Ha 1
CEHTAOPA
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K
. 2 Henens
2 UCCIIeIOBAaHHIO (PYHKIMIA Ha 1
CEHTAODA
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpumeHneHne Mponu3BOIHON K
. 2 Henens
3 UCCIIeIOBaHMIO (PYHKIIHH Ha 1
CEHTAOPA
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpumeHeHne Mponu3BOIHON K
. 2 Henens
4 UCCleIoBaHUI0 (PYHKIMHA Ha 1
CEHTAOpA
MOHOTOHHOCTB Y 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
. 2 Henens
5 UCCIeIOBaHUIO (PYHKIMH Ha 1
CeHTAOpA
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
. 3 Henens
6 UCCIIEIOBaHUIO (PYHKIIMM Ha 1
CEHTSI0ps
MOHOTOHHOCTb M 3KCTPEMYMBI
HaxoxxneHne HanOoIbIIero u
o 3 Henens
7 HaUMEHBIIETO 3HAUYEHUSI HENPEPBIBHOMN 1
CEHTSIOps
(GyHKIIMM Ha OTpe3Ke
8 Haxoxxaenne HanOOIbIIErO U 1 3 Henens




HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(byHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIbIIErO U

CEHTAOPS

rpaduxom

. 3 Henens
9 HAaUMEHBIIETO 3HAUYEHUS HENPEPHIBHOMN
CEHTAOPS
(GyHKIIMM Ha OTpe3Ke
Haxoxnenne HauOoIbInero u
. 4 penens
10 HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
CEHTAOPS
(GYHKIIUHM Ha OTpe3Ke
Haxoxnenne HanuOoIbIInero u
. 4 penens
11 HAWMEHBIIETO 3HAYCHUS HENTPEPBIBHOM
CEHTAODA
(GbyHKINU Ha OTpEe3Ke
Haxoxpaenue HaubobIero u
. 4 uenens
12 HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
CEHTAOPA
(GbyHKINK Ha OTpE3Ke
[Ipumenenue MpoU3BOIHOM JJIsI
4 uenens
13 HAax0>KJICHUsI HAMJIYYILEro perieHus B
CeHTAOpA
MIPUKJIAIHBIX 3a7a49ax
[IpuMeHeHne npou3BOJHON JUIs
S Henens
14 HAax0>KJICHUsI HAMJTYYILEro perieHus B
CeHTAOpA
MIPUKJIAIHBIX 3a7a49ax
[IpuMeHeHne npou3BOJHON JUIs
15 onpeJielIeHUsI CKOPOCTH U YCKOPEHUS 5 Henens
npoiiecca, 3aaHHOTO (GOPMYIION UITH CEHTAOPs
rpaduKom
[Tpumenenne npou3BOHOM IS
16 oTpeJIeJICHUsI CKOPOCTH U YCKOPESHUS 5 Henens
nporiecca, 3a1aHHOT0 (GOPMYIION UITH CEHTSOPsI




5 "Henensa

17 Kommnosumus hyHkmmit
CEHTAOPA
18 Kommnosumus hyHkmmii 1 Hepens
OKTSOPS
19 Kommosurus ¢hyHKImit 1 menens
OKTSIOpsI
20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha 1 nenens
KOOPJAMHATHOMN IIOCKOCTH OKTAOPS
)1 I'eomeTpuueckue o0pas3sl ypaBHEHU Ha 1 Henens
KOOPJIUHATHOMN TUIOCKOCTH OKTSIOps
” Kontponbnas padota: "UccnenoBanue 2 "Henens
(GyHKIUH C TOMOIIBIO TPOU3BOIHON" OKTS0ps
7 [TepBooOpazHas, OCHOBHOE CBOHCTBO 2 Henens
epBOOOPa3HBIX OKTSOps
24 [TepBooOpazHbie 3NeMeHTapHBIX (QYHKIUH. 2 Henens
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX OKTSIOpsI
)5 [lepBooOpa3Hble 35eMeHTapHbIX (QYHKIUH. 2 Henens
[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX OKTSAOPS
26 NHurerpai. I'eoMeTpu4eCKU CMBICI 3 Hepens
WHTErpata OKTSIOps
7 Brruncnenue onpenenéHHOro nHTerpaia 3 Henens
o gopmyne HeroTona-JleiiOnuma OKTSIOps
)3 Brruncnenue onpenenéHHOro nHTerpaia 3 Henens
o ¢popmyse Hrrotona-Jleitbauia OKTSOPS
29 [IpuMmeHeHne uHTETrpaa i HaXOXKACHUS 3 Henens
TIoIaiel TUIOCKUX (PUTYp OKTSIOps
30 [IpumeHneHue nuHTerpaia g HaXOXKACHUS 4 "enens
00BbEMOB IreOMETPUUYECKUX TET OKTSIOps




31 [Tpumeps permenuit nuddepeHImarIbHbIX 4 nenens
ypaBHEHUI OKTSIOps
1 [Tpumeps permenuit nuddepeHImarIbHbIX 4 nenens
ypaBHEHHI OKTSIOps
MaremaTruueckoe MOAECIMPOBAHUE
4 nepens
33 peabHBIX MPOLIECCOB C MTOMOIIBIO
. OKTSIOpsI
Qg QepeHIranbHbIX ypaBHEHUH
4 Konrtponsnas pabdora: "[leppooOpaznas u 2 Henens
3 uHTerpan” HOSIOps
35 Tpuronomerpuyeckue GyHKINH, UX 2 Henens
CBONCTBa U rpaduku HOSIOPSI
36 Tpuronomerpuueckue GyHKIUH, UX 2 Henens
CBOWCTBA U TpaduKH HOSIOPSI
37 Tpuronomerpuyeckue GyHKINH, UX 2 Henens
CBOWCTBA U TpaduKH HOSIOPsT
18 Tpuronomerpuueckne GyHKIUH, UX 3 Henens
CBOMWCTBA U TpapuKu HOAODA
39 Tpuronomerpuieckne GyHKIUH, UX 3 Henens
CBOIMCTBa U TpauKu HOSIOPsT
OT100p KOpHEH TPUTOHOMETPUUYECKHX
. 3 Henens
40 YPaBHEHUH € TOMOUIBIO
. HOSIOpst
TPUTOHOMETPHUECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
. 3 Henens
41 YPaBHEHUH C TIOMOIIBIO
. HOAODA
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
. 4 nenens
42 YPaBHEHUH C TIOMOIIBIO
HOAODA

TpHFOHOMCTpH‘-ICCKOﬁ OKPY’KHOCTHU




OT60p KOpHEH TPUTOHOMETPUUYECKHUX

. 4 nenens
43 YPaBHEHUH € TIOMOLIBIO
. HOAODSA
TPUTOHOMETPUUECKON OKPYKHOCTU
44 Pemienue TpuroHoMeTpUYECKUX 4 nenens
HEPaBEHCTB HOSIOpst
45 Pemrenue TpuroHoMeTpu4ecKux 4 nenens
HEPABEHCTB HOAODSA
46 Pemrenue TpuroHoMeTpu4eCKuX 5 Henens
HEPaBEHCTB HOSIOps
47 Pemenue TpuroHoMeTpuuecKux 5 Henens
HEPaBEHCTB HOSIOpst
Kontponsnas padora: "['paduku
N 5 Henens
48 TPUTOHOMETPHUYECKUX (YHKIIUH. HOAGDA
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI pEIICHUS 1 Henens
MOKa3aTeIbHBIX HEPABEHCTB nekaopst
50 OCHOBHBIE METO/IbI pEUIECHUS 2 Henens
MOKa3aTeIbHBIX HEPABEHCTB neKaops
51 OCHOBHBIE METO/IbI pEIICHUS 2 Henens
MOKa3aTEIbHBIX HEPABEHCTB neKaops
57 OCHOBHBIE METO/IbI pEIICHUS 2 Henens
MOKa3aTeIbHBIX HEPABEHCTB nekaopst
53 OCHOBHBIE METO/IbI pELICHUS 2 Henens
norapuMUYECKUX HEPABEHCTB neKaops
54 OCHOBHBIE METO/TbI pEIIECHUS 3 Henens
Jorapu(MHUIECKUX HEPABEHCTB nexaops
55 OCHOBHBIE METO/IBI pEIICHUS 3 Henensa

Jorapu(MHUIECKUX HEPABEHCTB

nexaopst




56 OCHOBHBIE METO/bI PELICHUS 3 Henensa
norapuMUYECKUX HEPABEHCTB JeKaops
57 OCHOBHBIE METO/bI PELICHUS 3 Henens
UppalMOHANIbHBIX HEPABEHCTB neKaops
53 OCHOBHBIE METO/IbI pELICHUS 4 penens
HppALMOHATIbHBIX HEPABEHCTB eKaops
59 OCHOBHBIE METO/bI PELICHUS 4 yenens
HpPpAIMOHATILHBIX HEPABEHCTB nexaops
60 OCHOBHBIE METO/IbI pEUICHUS 4 Henens
UppallMOHATILHBIX HEPABEHCTB neKaops
61 I'padmyueckue MeToAbI pemicHUs 4 nenens
HPPAIMOHATIBHBIX YPaBHEHUN nexaopst
&2 I'padmyeckue MeToabl pemeHus 5 Henens
UppallMOHATIBHBIX YPaBHEHUI neKaops
63 I'padmyeckue MeToabl pemeHus 5 Henens
MOKa3aTeNbHBIX YPAaBHEHUI neKaops
64 I'paduueckue MeToabl pelIeHHs 5 Henens
MOKa3aTeIbHBIX HEPABEHCTB nekaopst
65 I'padmyeckue MeToAbI perieHus S Henens
norapu(MUYECKUX ypaBHEHUI neKaops
66 I'padnueckue MeToabl pereHus 2 Henens
norapuMHUYECKUX HEPABEHCTB STHBapS
67 I'padrmueckue MeToabl pemeHus 2 Henens
Jorapu(MHUIECKUX HEPABEHCTB STHBaPSI
I'padmyeckue MeToAbI perieHUs
2 Henend
68 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
- STHBaPS
ypaBHEHUM
69 I'padmyeckue MeToabl perieHus 2 Henens




NOKa3aTeIbHbIX U JIOTapU(PMUIECKUX SIHBapsI
YpaBHEHUU
I'padpuueckue MeTo bl peLIeHus
3 Henens
70 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
SHBaps
HEpPaBEHCTB
I'padmueckue MeToAbI perieHUs 3
Hezaens
71 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
SHBaps
HEpPaBEHCTB
Kontponbnas padota: "UppanmonaibHsie, 3
Hezaens
72 MoKa3aTeIbHbIE U JJorapu(Mudeckue
" SIHBaps
HEpaBEHCTBaA
KommekcHble uncna. Anrebpandeckas u
3 "Henens
73 TPUTOHOMETpHYECKask POPMBI 3aruch
SIHBaps
KOMILJIEKCHOT'O YHUCIIa P
KommiekcHble uncna. Anrebpandeckas u
4 uenens
74 TpUTrOHOMETpHUecKasi pOPMBI 3arucu
SIHBApsI
KOMIIJIEKCHOTO YHUCIIa p
75 Apudmerrueckue onepanum ¢ 4 "enens
KOMIUIEKCHBIMU YHCIIaMHU SIHBApsI
76 Apudmerrueckue onepanum ¢ 4 "enens
KOMIUIEKCHBIMU YHCIIaMHU SIHBaps
77 N300pakeHre KOMIUIEKCHBIX YHCell Ha 4 nenens
KOOPJAMHATHOM TUIOCKOCTH SIHBApsI
73 N300paxeHne KOMITJIEKCHBIX YHCE Ha 5 Henens
KOOPJAMHATHOM TUIOCKOCTH STHBApsI
79 ®opmyna Myaspa. KopHu n-oii ctenesu u3 5 Henens
KOMILJIEKCHOT'O YHUCIIa SIHBaps
80 ®opmyna Myaspa. Kopau n-oii ctenenu us3 S Henens




KOMIJIEKCHOT'O YHUCIIa SIHBaps
[IpuMeHeHne KOMIUIEKCHBIX YUCEI JUIs
1 Henensa
81 perieHust GU3NIECKUX U T€OMETPUUCCKUX
(dheBpans
3aa4y
20 Konrtponsnas padora: "KomriuiekcHbie 2 Henens
gucna" (heBpas
2 Henens
83 HarypanbHblie u 11enble yncina
(beBpans
2 Henens
84 HarypanbHble u nensle yucna
(dheBpans
25 [IpumeHeHne NpU3HAKOB AETUMOCTU 2 Henens
HEJIBIX YHCEeIT (beBpans
26 [IpumeHeHne MpU3HAKOB AETUMOCTH 3 negens
LEJBIX YUCEIl (eBpans
g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH 3 negens
nensix yncen: HOJl u HOK Gbespans
28 [IpumeHeHne NpU3HAKOB AETUMOCTH 3 Henens
uensix yucen: HOA u HOK (eBpans
29 [IpuMeHeHne NpU3HAKOB AETUMOCTH 3 Hepens
LEJIBIX YUCEII: OCTATKH 110 MOIYJIIO (heBpans
90 [IpumeHeHne NpU3HAKOB AETUMOCTH 4 "enens
LEJBIX YUCEI: OCTATKH 110 MOIYJIIO (eBpans
[IpumeHeHne MpU3HAKOB AETUMOCTH
4 nenens
91 LEJIBIX YKCeN: anroput™ EBknuaa mis b
eBpas
pelIeHns 3a/1a4 B LIEJIbIX Ynciaax p
9 Konrtponbnas pabora: "Teopus memnbix 4 nenens
gucen" (dheBpans
93 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH. S Henens




PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI- (heBpans
CIIEJICTBUS
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
5 "Henensa
94 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
(dheBpans
CJIEJICTBHS
95 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U 5 Henens
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI (beBpans
OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
. 1 Henens
96 COBOKYITHOCTEN UPpPALlMOHATIbHBIX
. Mmapra
yYpaBHEHU
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
. 2 Henens
97 COBOKYIHOCTEH MOKa3aTeIbHbIX
. MapTa
YpaBHEHUI
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
. 2 Henens
98 COBOKYIHOCTEH MMOKa3aTeIbHbIX
. MapTa
ypaBHEHUH
OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
. 2 Henens
99 COBOKYITHOCTEH JIorapu(pMUUECKUX
. MapTa
ypaBHEHUH
OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
. 2 Henens
100 COBOKYITHOCTEH JIorapu(pMUIECcCKux
y Mapra
YpaBHEHUI p
IIpuMeHeHNE CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
o . 3 Henens
101 pa3IMYHbIX 00JacTei HayKH U pealbHOMN
MapTa
YKU3HH, HHTEPIIPETAIUS TTOTYICHHBIX P
pe3yNbTaTOB
102 [IprumeneHne CUCTEM K PELLIEHUIO 3 Henens




MaTEeMaTUYECKUX 3a7a4 U 3a7ad u3 Mapra
pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, UHTEPIPETALUS [TOTYyUYEHHBIX
pE3yJIbTaTOB
IIpuMeHEeHNE HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
. . 3 Henmens
103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
Mmapra
KU3HU, UHTEPIPETALUS [IOTyYECHHBIX P
pe3yJIbTaToB
KonTponbnas pabota: "Cucrembl
104 palOHAaIbHBIX, UPPALMOHAIBHBIX 3 Hepens
[I0Ka3aTeIbHBIX U JOrapu(pMUUECKuX Mmapra
ypaBHEHHH"
4 uenens
105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu
Mapra
106 PanmonanbHble HEpaBeHCTBa € 4 "enens
napameTpamu Mmapra
4 "enens
107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu
Mapra
108 HppanmonanbHble ypaBHEHUS, 4 nenens
HEPABEHCTBA C TapaMeTpamMu Mapra
109 HppanmoHanbHbIe CUCTEMBI C 1 Henens
napameTpamu anpens
110 [TokazaTenbHbIE ypaBHEHUS, HEPABEHCTBA C 1 Henens
napameTpamu anpens
1 Henensa
111 ITokasaTenbHbIE CUCTEMBI C TTAPAMETPAMHU
anpens
112 Jlorapudmuueckue ypaBHEHUS, 2 Henens




HEPABEHCTBA C ITapaMeTpamMu anpens
113 JlorapudmMuueckue CUCTEMBI ¢ 2 Henens
napaMmeTpamMmu anpens
114 Tpuronomerpruyeckue ypaBHEHHUS C 2 Henens
napameTpamu anpens
115 TpuronomeTpruyecknue HEpaBEHCTBA C 2 Henens
napaMeTpamMmu anpens
116 TpuroHomeTpruyeckue CUCTEMBI € 3 Hepens
rapameTpamu anpens
[TocTpoeHue u uccnenoBaHue
117 MaTeMaTHYECKUX MOJIENEN peabHbIX 3 Henens
CUTYallUil C MOMOILBIO YPaBHEHUH C anpest
napameTpamu
ITocTpoenue u uccienoBanue
118 MaTEeMaTHUYECKUX MOJIENEN peabHbIX 3 Henens
CUTYyalMil C IOMOLIBIO CUCTEM YPABHEHUM arnpens
C mapameTpaMu
ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJENEH PeAIbHBIX 3 Hepens
CUTYAalMi C IOMOLIBIO CUCTEM YPAaBHEHUH arnpens
C mapameTpaMu
120 KonrtponbHas pabora: "3anaun ¢ 4 nenens
napaMmerpamu’ arnpes
121 [ToBTOpenue, 0600IIEHNE, 4 genens
cucreMaTu3anys 3HaHui: "YpaBHeHus" anpens
122 [ToBTOpenue, 0600IIEHNE, 4 genens
cucTeMaTu3amus 3HaHuii: "YpaBHeHus" arnpens
123 [ToBTOpenue, 060061IeHNE, 4 Henens




cucTeMaTu3anus 3HaHuil: "YpaBHEHHUS. arnpens
Cucremsl ypaBHeHUI"
IToBTOpeHue, 00001IIEHNE 5 Henens
124 ’ ’
cuctemaTtusanus 3Hanuii: "HepaBencrna" arnpens
125 [ToBTOpeHme, 06001IEHNE, 5 Henens
cucremarusanus 3Hanui: "HepaBencraa" anpes
IToBTOpeHuEe, 00001IIEHNE 1 Henens
126 ’ ’
cuctemaTtu3aius 3Hanuii: "HepaBencrpa" Mast
[ToBTOpeHME, 0000MIIECHNE, )
. Hezens
127 cucrtematusanus 3Hanuii: "l[IpousBoaHas u
R Mast
e€ npuMeHeHue"
[ToBTOpeHue, 06001IEeHNE, )
. HeJes
128 cucremarusauus 3Hanuii: "[IponsBogHas u
" Mast
e€ npuMeHeHue"
[ToBTOpeHme, 06001IEHNE, )
. HeJems
129 cucreMmarusanuus 3Hanuii: "[IponsBogHas u
" Mast
e€ npuMeHeHue"
[ToBTOpenue, 06001IeHNE, 3
. HeJens
130 cucreMaru3anus 3HaHui: "MHTerpan u ero
Mast
npuMeHexnue"
131 [ToBTOpenue, 06001IeHNE, 3 Hemend
cucTeMaTu3anus 3HaHui: "OyHkuun" Mas
132 [ToBTOpenue, o6o0mEH e, 3 Henmend
cucreMaTu3anus 3HaHui: "OyHknun” Mmast
133 [ToBTOpenue, 06061IeHNE, 3 Hemend
cucreMaTu3anus 3HaHui: "OyHknun” Mast
4 nenens
134 HToroBasi KOHTpOJIbHASA paboTa

Mas




4 yenens

135 HroroBas koHTposIbHAs paboTa 1 1 s
136 [ToBTOpEHME, 0606H_ICHI:IC, | 4 genens
CUCTEeMAaTH3alusl 3HAaHUH Mast
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME
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