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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 IPYroi 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 oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadyajlaM MaTEMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUKCIEHUs», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U paszzienamMu. 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 oOydaromuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKOW 3a7aui, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo0iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, pabOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyYecKkue 3aJaud M ONepaluu: JeJeHHE Halenlo,
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.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHUIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydYarouIMecss OBJAJACBAIOT PA3JIMYHBIMM METOJAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUM MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKKE BBIPAKECHUU,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid, pabOTbl C  CHMBOJIBHBIMH  (OpMaMH,  MPEACTABICHHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUsS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MAaT€MaTHYECKHX, TaK M NPHUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHasg coaep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeaiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U MCIOJIb30BATh €0 JJisi BHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, TTOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Aapodu. [lpumeHenue apoOedt U MPOLEHTOB JIs
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHUCNa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COJIEPIKAIIMNX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI 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
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

@OyHkuuu U rpadpuku

@®yHkius, crnocodbl 3agaHus (QyHkuu. B3anMHO o0O0patHble (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 MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas GyHKIMS ¢ HATypaldbHBIM U LI€JIBIM TOoKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpeppiBHble (QYHKIMM W HMX CBOWCTBA. TOUKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBknuaa 1j1s peneHus
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 MyaBpa. KopHu n-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PAaBHOCHIIbBHBIE 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 METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3lu4HbIX Oo0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENIEHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

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  auddepeHIInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00yUYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEHICHHUH, pacCyXIeHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE LIEHHOCTU TPYIOIIOOUS, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIIOUCHHI 110 aHAJIOTUH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3ajgauu  (CpaBHHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpodJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IpOILleccCa, a TAaKKe BbIIBUraTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHuH Y4eOHBIX 3a7ad, NPUHUMATh IIeJib COBMECTHOM
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBHINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, NPOUEHTbI, HPPALUOHAIBHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBRIYUCIICHUS, IPABUJIA OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apUPMETHUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

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

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMA KO3(h(UIMeHTaMu, KOPHU MHOIOWIEHa, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBbI ISl TPEoOpa3OBaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHHUS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

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

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHu Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTeNbHAs U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (QYHKIUMA Ui UCCIENOBaHMUS MPOLIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHIATUSAMHU: ITOCIEI0BATENILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh MOHATUSMHU: HENpEPbIBHbIE (YHKLUNU, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBATH TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIHLCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TOJYYUT CIIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpall ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MTEPEXO/IOB;

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 YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalrOHaJbHbIE, II0KAa3aTeJbHbIE,
JorapuMUYECKU€ U  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, COCTaBIAThH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

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

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJCIMPOBAHUS W HCCIEIOBAHUS PpPeallbHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO [UJII HAXOXICHUS HAWIYYLIErO pEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh MEepBOOOpa3HBIC AIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPOrpamMmbl Bcero Kontpoapupie | Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOX€ECTBO 1€MCTBUTEIbHBIX YHCEIL.
1 MHuorounensl. PaioHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
LEJIbIM [TOKa3aTeNeM
3 Apudmerndeckuii KOpeHb N-0 CTENEHHU. 15 1
HppanuonaibHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIHS. 18 1
Jlorapudmuueckre ypaBHeHUs
6 TpuronomeTpuuecKkne BIpaXEHUS U 29 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U TPOTPECCHUH 10
HenpepoiBabie Gynkiun. [TponsBoanas 20
9 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIHS 5 )
3HAHHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoarupie | Iparriuseciue o0pa3oBaTejbHbIE
padoTshI padoTsbI pecypenI
1 UccnenoBanue GpyHKIHIA ¢ TOMOIIBIO 29 1
IPOM3BOIHOM
2 [TepBoOOpa3Hast U HHTETpAI 12 1
3 I'paduku TpUroHOMETpHUUECKUX (HYHKITHIA. 14 1
Tpuronomerpuveckre HepaBEHCTBA
4 HppanroHaibHble, TOKa3aTeIbHbIC H 24 1
JOrapu(pMHUECKUEC HEPABEHCTBA
KommiekcHbie uncna 10
6 Harypanbnble u nensie yucna 10
CucTeMbl paliMOHATBHBIX, HPPAITHOHAITBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
yYpaBHEHUHU
8 3aa4yM ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 16 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara udppoBbie
n/n Tema ypoka Bcero Kontpoapueie  Ipaxruueckue f:syqe}mﬂ :)Iﬁl;l:ll?;OBaTeﬂbHLIe
padoThI padoThI pecypesI
1 MHo0€ecTBO, onepaluy HaJl MHOKECTBAMU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHrne TEOPEeTUKO-MHOKECTBEHHOTO 1
arnapara i peueHus 3ajaqy
PanmonanbHbie yncia. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue npoOeii ¥ IPOLIEHTOB ISt 1
penieHus: MpUKIAIHBIX 33124
; [Tpumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 33124
8 JleicTBuTenbpHbIE Ynciia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTnueckue ornepauu c 1
JIEUCTBUTEIILHBIMH YHCIIAMH
10 Mopynpe JeNCTBATEIBHOTO YHCIIA U €r0 1
CBOMCTBA




11

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJiibTaTa BRIYUCICHUN

12

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPABEHCTB

15

MHoOrowieHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTO4YJIeHa HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHorousneHsl ¢ HeabMi KodhpuiineHTamu.
Teopema Buera

17

Pemenue cucreM IMHENHBIX ypaBHEHUI

18

Pemenue cucreM IMHENHBIX ypaBHEHUI

19

Marpuua cucTeMsl JIMHEWHBIX YPaBHEHUIA.
Omnpenenurens MaTpuLpl 2x2, ero
TEOMETPUUECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIUKCIIEHNE €TI0 3HAYCHUS

21

IIpuMeHeHne onpenenuTens s PEIeHHs
CHUCTEMBI JINHEWHBIX YPAaBHEHHI




22

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

Pemmenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KoHntposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3a/1aHus (HYHKIUH.
Bsanmuo obparnbie pynkiun. Kommosumms

byHKIII

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

OO6nacth ornpeAesieHus] © MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pynknmn.
[IpomeKyTKH 3HaK MOCTOSHCTBA

28

UYErHble 1 HEUETHDBIE PYHKITUH.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE

30

JluneliHasi, KBaJpaTU4Has U JpOOHO-
AuHenHas QyHKIH

31

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLIUH

32

DNEMEHTAPHOE UCCIIEI0OBAaHUE U
NocTpoeHue rpauKoB ATUX QYHKIUN

33

Crenens ¢ IIEJIBIM TTOKa3aTeneM. buraom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeeM. buaom

34 HeroTona
Crenennast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk

36 Kontpoinbnas padora: "CreneHHas
¢bynkmus. E€ croiicta u rpaduk"

37 ApudmeTndeckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIEpXKAIINX CTETIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COJIEpXKAIINX CTETIEHU U KOPHU

41 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COJIEpXKAIINX CTETIEHU U KOPHU
Uppanmonanbusie ypaBHeHUsI. OCHOBHBIE

42 METO/Ibl PEIICHUS] UPPAIIMOHATBHBIX
yYpaBHEHUHU
Uppanuronansueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
yYpaBHEHUN
Uppanmonanbusie ypaBHeHs1. OCHOBHBIE

44 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUU




UpPpALMOHATILHBIX YPABHEHHIM

PaBHOCHIEHEIC MEPEXO0bl B pCICHUHA

40 UpPpALMOHATILHBIX YPABHEHHIM

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpaALMOHATILHBIX YPABHEHHIM

48 PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH
UpPpalMOHATILHBIX YPAaBHEHHM
CaoticTBa U rpaduK KOpHsI N-Oi CTENEeHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa U rpaduK KOpHsI N-Oi CTENEeHH

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
KonTtponsHast padora: "CBolicTBa 1 rpadux

o1 KOpHs N-oi creneHu. MppannoHanbHbIe
ypaBHEeHUA"

59 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 CreneHb ¢ pallMOHATILHBIM [T0Ka3aTeIeM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [ToxazatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Ucnonb3oBanue rpaduka GyHKINUN TS
pelIeHusl ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




IToxasaTenpHBIE YpaBHCHHA. OcCHOBHBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUI
[loka3arenbHble ypaBHeHUs. OCHOBHbIE

60 METO/IBI PEIICHUS TIOKA3aTEIbHBIX 1
ypaBHEHUI

61 KonTtponpHas padora: "[lokazarensHas 1
¢ynknus. [TokazarensHbie ypaBHeHus"

62 Jlorapudm umncna. CoicTBa jJorapudpma 1

63 Jlorapudm umncna. CoicTBa jJorapudpma 1

64 Jlorapudm ymncna. CoicTBa jJorapudpma 1

65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTHYHBIE U HATypaJIbHBIE JTOTapH (MBI 1

67 [IpeobpazoBanue BhIpa)eHUH, 1
CoJIepXKanux Jorapudmbl

68 [IpeobpazoBanue BhIpaXeHUH, 1
coJIepKanux Jorapudmbl

69 [IpeobpazoBanue BhIpa)eHUH, 1
COJIepXKaIIuX Jorapudmbl

70 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpaduk

72 Hcnonwk3oBanue rpadpuka QyHKIUN A5 1




pelieHusi ypaBHEHUM

Hcnonws3oBanue rpadpuka QyHKIUU A5

3 pelIeHusl ypaBHEHUM
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHUS JIOTApUPMUISCKUX
ypaBHEHU M
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
norapu(pMHUECKUX YpaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonTponsnas pabora: "Jlorapudmuueckas
¢ynkus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

84 TpuronomeTpuyeckas OKpyKHOCTb,

ONpeaACIICHUEC TPUTOHOMETPHUICCKUX




GyHKIMI YHUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

85 ompeieTICHUE TPUTOHOMETPUUECKHUX 1
(GyHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

90 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

o1 [TpeobpazoBanre TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

92 [TpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPKEHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKECHUI

94 Pemienne TpuroHOMeTpUUECKUX YpaBHEHUIM 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

97 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

98 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

100 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTtponbhas pabora:

101 "TpPUTrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aIaHHUS 1




rocjienoBareibHocTel. Meton
MaTeMaTUYeCKOW UHIYKIIUH

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 ['eomeTpuyeckas nporpeccus

106 beckoHewyHo yObIBaroIasi reoMeTpruiecKast
nmporpeccust

107 CymMma 6eckoHEeuHO yObIBaroIei
FeOMETPUUECKON MPOTrPECCHH

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyra ClI0KHBIX POLEHTOB

109 JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHble QyHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIHMA

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Mertoa MHTEPBAJIOB JUIsl pEIIEHUS




HEPaBCHCTB

MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 MeTto MHTEpBaIOB ISl pEIICHUS
HEPABEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
GbyHKIMHI 115 perenust 3a1a4

120 [TpuMeHeHre CBOMCTB HETIPEPHIBHBIX
byHKIMH 15 perenust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 Onpenenenue, TeOMETPUUECKUN CMBICT
MIPOU3BOIHOM

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOMN

124 YpaBHeHUe KacaTebHOU K TpapuKy
byHKIUM

15 VYpaBHeHMEe KacaTeIbHOU K rpauKy
byHKIUN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

ON3BOJHBIC JIEMEHTAPHBIX KO

127 IT VH

128 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3ULIUU (YHKIUI

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3UIIMU (DYHKIMH

130 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMITO3ULIUU (PYHKIUI

131 KonTponbnas pabota: "[IponsBognas”




[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL

132 - 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHui: "OyHKIUN"
134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHne Npou3BOIHON K
UCClIeIoBaHHI0 (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHne MPOU3BOTHOM K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeIOBaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

HaxoxneHnue HaHOOJIBIICTO U




HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOM
GyHKIIMY Ha OTpe3Ke

Haxoxnenne HanOOoJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMM HAa OTPE3Ke

10

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKINM HAa OTpE3Ke

11

Haxoxxnenune HanOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU HAa OTpe3Ke

12

Haxoxnenne HanOompIIero u
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
GyHKIINY Ha OTpe3Ke

13

[Ipumenenre npou3BOIHON IS
HAaXO0KJICHUS HAWJTY4YLIEro PEHIeHHs B
MPUKJIAJHBIX 3a/1a4ax

14

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaUIy4dlIEero pelueHus B
MPUKJIAJHBIX 3a1a4ax

15

IIprMeHeHre nporu3BOIHOMN ISt
OIIPENEIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HUITH
rpaduxkom

16

[IpumeHeHnre nporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION WITH
rpadpukom




17

Kommo3zurust ¢hyHKImii

18 Kommozurust ¢hyHKImii

19 Kommozurust ¢hyHKImii

20 I'eomerpuueckue o6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM TJIOCKOCTH

21 ['eomeTpryeckue oOpa3bl ypaBHEHUN Ha
KOOPJMHATHOM TJIOCKOCTH

99 KoHnTtpoinbHas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [TepBooOpazHbIe 37IeMEHTAPHBIX (QYHKITHI.
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIie 37IeMEHTAPHBIX (YHKITHI.
[TpaBuia HaX0XJIEHHSI IEPBOOOPA3HBIX

%6 WHurerpair. I' eoMeTpU4ECKUN CMBICI
MHTETpasa

97 Brruncnenue onpeneia€éHHOro nHTerpana
1o popmyne HeroTona-JleliOHuma

28 Brruucnenue onpenenéHHoro HHTerpana
1o popmyne HeroTona-JleliOHuma

29 [IprMeHeHne uHTerpaia g HaXOXKACHUS
TJIOMIAIEH TUIOCKUX (pHUTYp

30 [IprMeHeHne uHTerpaia g HaXOXKACHUS
00BEMOB reOMETPUYECKHX TeI

31 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX

ypaBHEHUU




[Tpumepsl pemennii nuddepeHITnaTbHBIX

32 .
ypaBHEHUU
Matematuueckoe MOAEIMPOBAHNE

33 PEeaNbHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHIHaTbHBIX YPaBHEHUH

34 Kontposbnas padota: "[lepBoobpaszHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpuveckne GyHKINHU, HX
CBOICcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEHN TPUTOHOMETPUUYECKHX

YpaBHEHUH € MOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemenuie TpUroHOMeTpHUUECKUX

44
HEPABEHCTB

45 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

46 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

47 Pemienne TpuroHoMeTpudeCcKuX
HEPABEHCTB
KoHntponbnas padora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIMA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPAaBEHCTB

53 OCHOBHBIEC METO/IbI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEeIICHUS

J'IOFapI/I(pMI/ILIeCKI/IX HCEPAaBCHCTB




OcCHOBHBIE MCTOBI pCHICHUA

> UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbLHBIX HEPABEHCTB
61 I'paduueckue MeToIbl perIeHus
UpPPaMOHATIFHBIX YPaBHEHUN
62 I'paduueckue MeTobl pelIeHus
UpPPaMOHATILHBIX YPaBHEHUN
63 I'paduaeckue MeTO Bl pemeHHus
IIOKa3aTEJIbHBIX YPaBHEHHUU
64 I'paduaeckne MeTOBI pemeHHs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduaeckne MeTOBI pemeHHs
Jorapu(pMUUECKUX ypaBHEHHUH
66 I'paduaeckne MeTOIBI pemeHHs
norapu(pMUUECKIX HEPABEHCTB
67 I'paduaeckne MeTOIBI pemeHHs
norapu(MUIECKIX HEPABEHCTB
['padrueckue METOIbI peIIeHUS
68 MOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
yYpaBHEHUN
I'paduueckue MeTo bl pereHus
69 NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX

YpaBHEHUN




70

['padmyeckue METOABI peLIeHHs
MOKAa3aTeNNbHbBIX U JOrapu(OMUYECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
MOKa3aTeNNbHbBIX U JOrapu(OMUYECKUX
HEPaBEHCTB

72

KonTtponbHas pabdora: "MppanuonanbHele,
NoKa3aTebHbIC U JorapudMudeckue
HepaBeHcTBa"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYeCcKast HOPMBI 3arucu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie uncna. AnreOpanueckas u
TpPUTOHOMETpHUYEcKasi pOpMBbI 3aIHCH
KOMILJIEKCHOT'O YHCIIa

75

Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

Apudmernueckre onepaum ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

I/I306pa)KCHI/IG KOMIIJICKCHBIX YHCCJI Ha
KOOpﬂHHaTHOﬁ INJIOCKOCTH

78

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ INJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIs1




penieHus GU3NUECKUX U F€OMETPHUUECKUX
3a1au

KoHnTtposnbHas pabora: "KoMruiekcHbie

82 |
yucna

83 HarypanbHble U 11e51ble Yrciia

84 HarypanbHble U 11e51ble Yrciia

85 [TpuMeHeHre TpU3HAKOB IETUMOCTH
LEJBIX YUCell

86 [TpyuMmeHeHre TPU3HAKOB IETUMOCTH
LEJBIX YUCell

87 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nensix uncen: HOA u HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
uensix yucesn: HOJl u HOK

89 [TpuMmeHeHre MpU3HAKOB IETUMOCTH
IEJTBIX YUCEI: OCTATKH IO MOIYITIO

90 [TpumeHeHre TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEI: OCTATKH IO MOIYITIO
[IpumeHeHre TPU3HAKOB JICTUMOCTH

91 TEJTBIX YUCEIT: alropuT™M EBKIHIA JUIs
pENIeHHS 3a/1a4 B IEJIBIX YHCIaxX

92 Kontponbnast pabota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHMII.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CJIEJICTBUS

94 CucreMa 1 COBOKYMHOCTh ypaBHEHUH.

PaBHOCUIIBHEIE CUCTEMBI M CUCTEMBI-




CJIICACTBUA

95

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHaIbHbBIX
ypaBHEHUH

96

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIbHBIX
ypaBHEHUI

97

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

98

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

99

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

100

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

101

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3aJau 1 3a/1a4 u3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
YKU3HU, HTHTEPIPETalus OTy4YeHHBIX
pe3yabTaToB

102

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTUYEeCKMX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00JaCTel HayKH U peasibHOM
JKU3HH, UHTEPIIpETALUs ITOJTy4YEeHHBIX




pe3yJbTaToOB

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U pealbHON
KHU3HHU, HHTEPIpEeTalys IOTy4eHHBIX
pe3yabTaToB
KonTponpHas padora: "Cucremsl

104 palMoHATBHBIX, UPPAIIMOHATBHBIX
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"

105 PaunonansHbIe ypaBHEHHUS C TapaMeTpaMu

106 PanuonanbHbie HEpaBEHCTBA C
napameTpamu

107 PanyonaneHbIE CUCTEMBI € ITapaMeTpamMu

108 HppanunonaibHble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppanmonaibHbIE CUCTEMBI C
napameTpamu

110 [Toka3aTenpHBIC YpaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu

111 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHEHHS,
HEpaBEHCTBA C MapaMeTpaMu

113 JlorapugpmuuecKkue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuieckrue ypaBHEHUS C
napameTpamu

115 TpuronomeTpuyecKrue HEPaBEHCTBA C




napaMeTpamu

116

TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u ncciaeaoBaHuE
MaTEeMaTUYECKHX MOJICIICH pealbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamu

118

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C mapameTpaMu

119

IToctpoenue u uccinegoBaHue
MaTEMATUYCCKUX MO,ZIGJIGI;'I PCATIbHBIX
CUTYaIUi C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

120

KonrtponbHas pabora: "3agauu c
napaMmerpamu’

121

[ToBTOpenue, 06001IIEHNE,
cuUcTeMaTH3alus 3HaHuil: "YpaBHeHus"

122

[ToBTOpenue, 06001IIEHNE,
cuUcTeMaTH3alus 3HaHuii: "YpaBHeHus"

123

[ToBTOpeHnue, 060061IEHNE,
CUCTeMaTH3aIusl 3HaHW: "Y paBHEHUSI.
Cucremsl ypaBHeHUN"

124

[ToBTOpeHnue, 060061IEHNE,
cucremaTtusanus 3Hanuil: "HepaBencrna"

125

[ToBTOpenue, 00001IEHNE,
cucreMartu3arus 3Hannii: "HepaBencrpa"




[ToBTOpEeHme, 0600IIECHNE,

126 oo " 1
cucreMaru3anus 3HaHui: "HepaBeHcTBa
[ToBTOpEeHmEe, 0600IICHNE,

127 cucreMaruzanus 3Hanuii: "[IponsBogHas u 1
eé npuMmeHeHue"

[ToBTOpEeHmEe, 0600IICHNE,

128 cucremarusauus 3Hanuii: "IIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucremarusauus 3HaHuii: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cucreMaTru3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o6odIIEHNE, 1
cucreMartu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 06001IEHNE, 1
cucreMartu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMartu3anus 3HaHui: "OyHkuun"

134 HToroBast KOHTpOJIbHAsA paboTa

135 Wrorosast kKoHTpoJbHASA paboTa

136 [ToBTOpenue, 060061IEHNE, 1
CHCTeMaTu3aIus 3HaHHH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna 1 BIYUCICHUS
11 OnepupoBaTh TOHATHSAMH: pAUOHAIBHOE U JEHCTBUTEILHOE YHCIIO,
' OOBIKHOBEHHAsI U JECSATHUYHAs APOOb, IPOLIEHTHI
12 BemonHATE  apudmMeTHdeckue  omepanuu  C  PAlUOHAIBHBIMH |
' JeCTBUTEIILHBIMU YHCIIaAMHU
13 BoImonHATE TpuOIMKEHHBIC BRIYUCICHHS, UCTIONIB3YS MPAaBUIIa OKPYTIICHUS,
' JeNaTh MPUKHUIKY U OLICHKY pe3yJbTaTa BEIYMCICHHUH
OmnepupoBaTh HMOHATHSIMHU: CTENEHb C IIEJBIM IOKa3aTesleM, CTaHIapTHAs
14 dbopma 3ammcH JEWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENEeHH;
' UCMOJIb30BATh MOAXOAIYI0 (OPMY 3aIUCH JAECUCTBUTEIBHBIX YUCEN JUIS
peleHus MPaKTUYECKUX 337a4 U MPEJCTaBICHUS JaHHBIX
OmnepupoBath MOHATUSAMH: CUHYC, KOCUHYC U TaHT€HC ITPOU3BOJIBHOTO YIJIa;
1.5 UCMOJb30BAaTh  3alMCh  MPOU3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIUU
2 VYpaBHeHUs U HEpaBEeHCTBA
OnepupoBaTh MOHATHUSMHU: TOXJECTBO, ypaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 panMoHalbHOE, UppalMOHATIBLHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YpaBHEHUE
29 BrImonHATE TpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPOKEHHUH W pemiaTh
' TPUTOHOMETPHUYECKHIE YPaBHEHHS
BeImonHATE peoOpa3oBaHus MENbIX, PAMOHANBHBIX W WpPPAlMOHAIBHBIX
2.3 BBIpQ)XEHUH ¥ pelmaTh OCHOBHBIC THIBI IENBIX, PAIHOHAIBHBIX |
MppaIMOHAEHBIX YPaBHEHUH U HEPABEHCTB
24 [IpuMeHsTh ypaBHEHHS] W HEPaBEHCTBA U PEUICHHUS MaTeMaTHYECKUX
' 3a/1a4 ¥ 3a]1a4 U3 Pa3TudHbIX 00JacTell HAYKH M peabHOM KU3HU
MopgenupoBaTh peajbHBIE CHUTyalldl Ha S3bIKe anreOphl, COCTaBIATH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA 10 YCJOBHIO 3a/la4yM, HCCIIECAOBATh
MOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM arrapara anreopsbl
3 OyHKIUH U TpaPuKH
31 OmnepupoBaTh MOHATUAMH: (PYHKIHS, CIOCOOBI 3a7aHus (HYHKIIMU, 00JIaCTh

OTpeNieIeHus W MHOXKECTBO 3Ha4YeHUH (yHKIMH, rpaduk QyHKIUH,




B3aUMHO OoOpaTHBIC (PYHKITUN

OnepupoBarb MNOHATUSAMU: UYETHOCTb W HEUYETHOCTh (PYHKUIMH, HYIH

3.2 (GYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonw3oBarh rpaduku GyHKIUN 111 pelIeHUsT ypaBHECHUIH
34 Crpouth 1 unTaTh rpaduKu JUHEHHON (PYHKIUHU, KBAAPATUUYHON (PYHKIUH,
CTENeHHOMN (YHKIIMH C LEJBIM MoKa3aTelieM
Ucnonb3oBate rpaduku (QyHKUMHA [UIS HCCIENOBaHUS MPOIECCOB U
3.5 3aBUCHUMOCTEH MpH pEIIeHUH 3aJad M3 JIPYrHX Y4YeOHBIX MPEIMETOB U
peasIbHOM JKHU3HH, BBIpaXKaTh GOpMyIaMH 3aBUCUMOCTU MEX/1y BEIMYMHAMHU
4 Havana matematuyeckoro ananusa
41 OnepupoBarh MOHSATUSMHU: TIOCIEIOBATEIBHOCTh, apupMeTH4ecKas Hu
' reoMeTpHuyecKas mporpeccuu
4 OnepupoBarh MOHATUSAMHU: OECKOHEUHO YOBIBAIOIIAs TIEOMETpPHUYECKas
' porpeccus, CyMMa OECKOHEUHO YOBIBAIOIICH reOMETPUIECKON TPOTPECCUu
4.3 3amaBaTh NOCIEI0BATEILHOCTH PA3IUYHBIMU CIOCO0aMu
44 Hcnonb3oBaTh CBOICTBAa MOCHENOBATENILHOCTE U Mporpeccuid s
' pENICHUs pealTbHBIX 33a7a9 MIPUKJIAHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBarh MOHATUSAMH: MHOXECTBO, OTIEPAIMH HAJl MHOXKECTBAMHU
Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM — ammapar A ONUCaHUs
52 pEATbHBIX TIPOIECCOB M SIBJIICHUH, MPH PEIICHUH 3a/1a4 U3 JPYTUX YICOHBIX
MIPEIMETOB
5.3 OnepupoBarh  TMOHATUSAMHU:  ONpEACIICHUE,  TeopeMa,  CIEJCTBUE,
JTIOKa3aTeNIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pazoBaHus
pe3yabTara
1 Yucna 1 BEIYUCICHUS
OnepupoBarh MOHITUSIMU: HATypallbHOE, IIEJIO€ YHUCIIO; HCIOIb30BATh
11 MPU3HAKU JEIUMOCTH IIEJIBIX YHUCEN, Pa3JIOKEHHE YHCiIa Ha MPOCThIE
MHOKHTEJIH JUIS pEIICHHS 32,129
1.2 OnepupoBarh MOHATHEM: CTENIEHb C PAllMOHATILHBIM MTOKa3aTeIeM
13 OnepupoBarh NOHITUAMU: JIOrapudM uucia, AECATUYHBIC U HATypaJbHbIE
' sorapuMbI
2 VYpaBHeHMs U HEPABEHCTBA
2.1 [IpumeHsTh CBOMCTBa CTENEHHW JUIsI NpeoOpa3oBaHUs  BBIPAKECHUI,




ONEepUPOBATh TIOHATUSMHU: IIOKA3aTEJIbHOE YPaBHEHHE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHUHN U HEPABEHCTB

BoimonusATe mpeoOpa3oBaHUs BBIPAKEHUHM, COJEpXKAIIUX JOrapudMsl;

2.2 ONEpPUPOBATH IMOHATUAMU: JIOrapU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JJOrapU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 HaxoauTs perieHust npocTeinx TPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMU: CUCTEMA JIMHEHHBIX ypaBHEHUH U €€ peleHUE;
2.4 UCIOJIb30BATh CUCTEMY JIMHEHHBIX YPABHEHUH I pEeLICHHs IPAKTUYECKHX
3a1a4
95 Haxomuts pemennst npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
' ypaBHCHHUIT U HEPABEHCTB
MogenupoBaTh peajbHBIE CHUTyalld Ha S3bIKe anreOpbl, COCTaBIATH
2.6 BBIPQKEHUS, YpaBHEHUS, HEPABEHCTBA U CHUCTEMbI IO YCIOBUIO 3aJayH,
HCCIIEI0BATh MMOCTPOSHHBIE MOJICIH C MCIIOJI30BaHUEM amrapara areOpbl
3 OyHKIWH U TpaduKu
OnepupoBaTh MOHATUSAMH: TepHOAWYECKass (DYHKIHUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIIWH, TOYKH HKCTpeMyMa (YHKIMH, HauOoiblIee |
' HaMMEHbIIee 3HaYeHUS (DYHKIIMM Ha MPOMEKYTKE; HCIOIb30BaTh UX JUIS
uccneoBaHus (GpyHKIMH, 3aJaHHOM rpaduKkoM
OmnepupoBaTh HOHATHAMM: TPaPUKH MOKa3aTEIbHOM, JOrapupMHUUECKON U
3.2 TPUTOHOMETPUYECKUX (DYHKIMI; u300pakaTb HUX Ha KOOPAWHATHOM
IUIOCKOCTHU M UCIIOJIb30BATh JJIS PEIIEHUs] YpaBHEHUI U HEpaBEHCTB
33 N300pakaTh Ha KOOPAMHATHOMN MIOCKOCTU Tpa(UKH JTUHEHHBIX YpaBHEHUIN
' U MCTIOJIb30BaTh UX JUI PELICHUs] CUCTEMbI JINHEHHBIX ypaBHEHUN
34 Hcnonb3oBarte rpadguku (yHKIMHA A7 MCCIENOBAaHUS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX AUCLUIINH
4 Hauana maTemMaTHueckoro aHaimsa
OmnepupoBath MOHATUSAMH: HETIpepbIBHAs QYHKIIMS, TPOU3BOHAS (DYHKIIHH;
4.1 UCIOJIb30BAaTh F€OMETPUUECKUN U (PU3MYECKHI CMBICT MPOM3BOIHOM IS
pereHws 3a1a4
49 HaxomuTe  NMpOW3BOAHBIE  DIEMEHTAapHBIX  (DYHKIUH,  BBIYHCIATH
' MIPOU3BOIHBIC CYMMBI, TIPOU3BENCHUS, YACTHOTO (DYHKIINH
Hcnonws3oBaTh  MPOM3BOJMHYIO Il HWCCeAOBaHWS  (QYHKIMH  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, MPUMEHSTh PE3yIbTaThl UCCICIOBAHHS K
MTOCTPOCHUIO TpadUKOB
44 Hcnonp30BaTh MPOW3BOAHYIO IS HAXOXKACHUS HAWIYYIIETO PEIICHHS B
' MPUKIIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHX, 3a1a4ax
45 OmnepupoBaTh HNOHATUSAMM: I€pBOOOpa3Has M HUHTErpan; IOHUMATh
' reOMETPUUECKUH 1 (PU3UYECKHI CMBICI HHTETpaja
46 HaxonuTte nepBooOpa3Hble 3J€MEHTApHBIX (QYHKIUN, BBIYUCIISATh HHTErpal

o ¢opmyne Herotona — Jleitbauia




4.7

Pemrats IMMPUKIAAHBIC 3aJa4d, B TOM YHUCJIC COOUATIbHO-3KOHOMHNYECCKOIO U
(1)I/I3I/ILICCKOFO XapakTepa, CpeacTBaM MaTEMaTHYECKOI'O aHain3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Pammonanbupie  yncna.  OOBIKHOBEHHBIE W JECATHYHBIE JIpOOH, TPOICHTHI,
11 OecKOHEeUHbIE MepHoANYEeCcKHe APoOH. ApupMeTHYECKIE ONEpallu ¢ palMOHATEHBIMU
' qucaaMy, IpeoOpa3oBaHus YMCIOBBIX BhIpaxeHUi. [Ipumenenue nqpobeit u mporeHToB
JUIS PELIeHUs IPUKJIaIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciIel 3HaHUH U peanbHOM KU3HU
JlelicTBUTENbHBIE YKCIa. PaniMoHanbHble U HppaloOHalIbHbIE YKcaa. ApumMeTniyeckue
1.2 olepaluu ¢ JAeUCTBUTEIbHBIMM uuciaMu. [IpuOnmkE€HHbIE BBIUMCIICHUS, IMpaBHIIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHHH
Crenensb ¢ 1ienbpIM nokaszareneM. CtannaptHas Gopma 3arucy 1eHCTBUTENBHOTO YUCIIA.
1.3 | Hcnonp3oBaHue Moaxozsmieil GopMbl 3anucu ASHCTBUTEIbHBIX YHMCEN Ul PELICHMS
MPaKTUYECKHX 3aJ1ad U MPECTABIICHUS JaHHbBIX
14 ApudmeTrnueckuii KOpeHb HaTypalbHOM cTeneHu. JleWcTBus ¢ apudmerndecKumMu
' KOPHSIMHU HAaTypajIbHON CTEEHU
15 CuHyC, KOCHMHYC W TaHI€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHbIE TPe0Opa30BaHU
99 [IpeoOpa3oBaHre TPUTOHOMETPUUECKHUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
' bopmyJIbI
53 VYpaBHeHue, KOopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
MHTEPBAJIOB
2.4 | Pemenue nenbix U IpoOHO-pAIlMOHAFHBIX YPaBHEHHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUH U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPHYECKUX ypaBHEHUH
97 [IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIIEHUIO0 MaTEMaTHYECKHX 3a/1ad U 3a7a4 U3
' pa3IMyYHbIX 00JacTel HAyKU U peabHOM KU3HU
3 OyHKIMH U TpaduKu
31 OyHKIUA, cnocoObl 3amanus GyHKuuH. ['paduk Qyaknuu. BzammHO oOpaTHBIC
' byHKIMH
39 OOnacte ompenesneHuss M MHOXKECTBO 3HaueHMM ¢yHkuuu. Hynmu ¢yHkuun.
' ITpomesxyTkH 3HaKONOCTOAHCTBA. YETHBIC M HEYETHBIE (PYHKLIUU
3.3 Crenennas (GyHKIMS ¢ HATYpPaJIbHBIM U LIETBIM TOKa3areneM. E€ cBoiicTBa u rpaduxk.




CgoiicTBa u rpaduK KOpHsI N-0¥ CTETICHU
34 Tpuronomerpuyeckasi OKPYXHOCTb, ONPEICICHUE TPUTOHOMETPUUYECKUX (YHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauvana marematuuyeckoro ananusa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl  IOCJIENO0BAaTENbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEIHHOCTH
Apudmernueckas U reoMeTrpuueckas mporpeccud. beckoHeuHo —yObIBaromas
4 reomerpuueckas mporpeccus. Cymma OeCKOHEUHO YOBIBAIOLIEH TIeoMeTpUYecKOn
' nporpeccuu. @Dopmysna CIO0XHBIX MPOIEHTOB. lcnonp30BaHuE MPOrpeccuu AJis
pelIeHus! peasibHbIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoskecTBa U JIOTUKA
MHuoxecTBO, omnepauuu HaJa MHOoxecTBamu. [luarpammer  DOitnepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO —arfmapaTta JUisi ONHCAHUS PEeaIbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX yUYCOHBIX MPEAMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYHCIICHUS
1.1 HatypanbHble u nienble uncna. [Ipu3Haky eIMMOoCTH HEIbIX YHCell
1.2 Crenens ¢ pallMOHaNbHBIM MOKa3arenaeM. CBOKCTBA CTENIEHU
1.3 Jlorapudm uncna. JlecaTudyHble U HATypaJIbHbIE JOrapHUPMbI
2 YpaBHEHHUs 1 HEpAaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHHH, copepKaluX Jorapu(mbl
2.2 [IpeoOpazoBanme BBIpaKEHUH, COIEPKAIINX CTETICHU C PAIHOHAIBHBIM MTOKa3aTelieM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazaTenpHBIC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
26 CucreMbl TMHENMHBIX YpaBHEHUN. PenieHrne npukiIagHbIX 3a/1ad ¢ MOMOIIBI CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMBbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
28 [IpumeneHnne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATHYCCKUX 3aad
' W 3aJ1a4 U3 Pa3IUIHBIX 00JacCTeil HAYKU M pealbHOM KU3HU
3 DOyHKINUK U TpaPUKH
Oynaknus. Ilepuonnueckne ¢GyHkuuu. IIpoMeXyTKM MOHOTOHHOCTH —(DYHKIIHH.
3.1 Makcumymbl U MuUHUMYMBI GyHKIuU. HaunOonbliee M HauMeHblllee 3HAYCHHE
(GYyHKLINU Ha TPOMEKYTKE




3.2

Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U TpadUKu

3.3 [TokazaTenpHas u orapudmudeckas GyHKIIMU, ©X CBOWCTBA U rpaduKu
3.4 Hcnonb3oBanue rpadukoB PyHKIUHN A1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Wcnonb3oBanue rpadukoB QYHKIMI A7 UCCIICTOBAHMSI TIPOIIECCOB U 3aBUCHUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT MpPH PEIICHUU 33Jad M3 JPYruX Yy4eOHBIX MPEIMETOB HU
peaIbHOM KU3HU
4 Hauana marematnyeckoro anaamsa
4.1 HenpepriBable GpyHKIMN. MeTo1 HHTEPBAJIOB JIJIsl PELICHHs] HEPAaBEHCTB
4.2 [TpousBoanas pyHkuuu. ['eomerpuuecknii 1 PU3NIECKUA CMBICI POU3BOTHON
43 [TpousBoaHbie 31MeMeHTapHBIX (QYyHKIHA. DOpMynbl HaXOXICHHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEICHHS U YACTHOTO (DYHKIUI
[IpumeHeHre TPOU3ZBOMHOM K UCCIENOBaHUIO (YHKIUI Ha MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. Haxok/ieHue HamOONbIIero U HaWMMEHBILIEro 3HadeHHs (YHKIMH Ha
OTpe3Ke
[TpymeHeHre MPOU3BOTHON ISl HAXOXKICHHSI HAUIYYIIETO PEIICHUs B MPUKIIAJIHBIX
4.5 3aayax, Uil OMpENENIeHHs CKOPOCTH Tpolecca, 3aJaHHoro ¢GopMynol win
rpaduKoM
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpain, ero reoMmerpuueckuil U pusmdeckuii cMbIci. Berauciaenne uHTerpana mo

dbopmyne Hetotona — JleiiOHuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTeNbCTB, aIrOPUTMAMU PpELICHUS 3a7ad;
yMeHHE (QOpPMYJIUPOBATH U ONEPUPOBATh IOHATUSAMHU: OIpPEJEICHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, INPU3HAK, JI0Ka3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KICHHE, NPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPDI, HCIOJB30BaTh METOJ MaTeMaTHMYeCKONM WHIYKIHUH;
IIPOBOJUTH JI0KA3aTeNIbHbIC PACCYKICHUS NP PELICHUH 3aj1ay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUH; yMEHHE  OINEepUpPOBaTh
MOHSTHSMM: MHOKECTBO, TIOJMHOYKECTBO, OINEpalMy HaJ MHOXKECTBaMH;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar A
ONMCAHUS PEANBHBIX IPOLIECCOB U SIBJICHUN U IPU PELIEHUM 3a/1a4, B TOM
YyHClie U3 IPYIUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMMCHIBATh Tpadbl pa3iInYHBIMU CIIOCOOAMM; HCIONIb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJBIM [TOKA3aTeNIeM, KOPEHb HATYPaJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKAa3aTelIeM, CTENEeHb C JACMCTBUTEIbHBIM MOKA3aTelIeM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHCIA,
OCTAaTOK II0 MOAYNIO, PALMOHAIBHOE YHCIO, MPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypalbHbIX, LEIbIX, pPALUOHAIBHBIX, JEHCTBUTEIBHBIX
YHCeJl; YMEHUE UCIOb30BaTh MPU3HAKH JETUMOCTH, HAUMEHBIINNA 001N
JenuTeNh W HauMeHblllee oOliee KpaTHoe, airopuT™M EBkinuaa npu
pelIeHnH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMU CHCTEMaMU
CUHCJICHUS; YMEHHE BBITIOJIHITH BHIUMCIICHUE 3HAYCHUN U TIPEe0Opa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeodpa3oBaHus APoOHO-
palMOHAJBHBIX  BBIPDAKEHUH;  YMEHHE  ONEpPUpPOBATh  INOHATHSAMMU:

noCIaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nporpeccusda, TreoMCTpruICCKads




nporpeccusi, OECKOHEYHO YOBIBAIOIIAs T€OMETPUYECKasi IPOTPEcCHs;
yMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCIE C IOMOULIbIO
PEeKYppeHTHBIX (hOpMyJ; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILICKCHOE
YHUCIIO0, CONPSKEHHBIE KOMIUICKCHBIE UHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
IPOU3BOIUTH apu(METHYECKHE JACHCTBHS C KOMILICKCHBIMH YHCIIaMU;
IPUBOAUTH IIPUMEPHI MCIIOJIBb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUpOBaTh
HNOHATUSIMM:  MaTpuia 2xX2  u  3X3, omnpeaenuTesb  MaTpHILb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh MNOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIE,
NoKa3aTebHbIe, CTENEHHBIE, JOrapu(MHUYECKHE, TPUTOHOMETPHUIECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEPUPOBATh
HNOHATUSIMU: TOXJECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCWJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpaBHEHHS,
HEPABEHCTBA M CUCTEMBbl C IOMOUIBIO pa3JIMYHBIX IPUEMOB; peEIIaTh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IapaMETpPOM; IIPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I PELICHUS MaTEMaTUYECKHUX

3a]a4 U 3a]a4 U3 pa3IudHbIX 00JacTel HayKH U peaibHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKOMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIUM, HanOojblllee M HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKIMU, TiepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢busznyeckuit CMbICII MPOM3BOAHOM, TNepBoOOpa3Has, ONpPEACIEHHBIM
MHTETpajl; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATh  MPOU3BOJAHBIE CYMMBI, TPOU3BEIEHHUS, YACTHOIO U
KOMITO3UIIUN (YHKIMH, HaXOAWUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHUH,
HaXOAUTh HauOOJbIIME W HAaUMEHbIINE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C HCIIOJIb30BaHUEM alllapara MaTeMaTHYecKOro
aHaiu3a; MPUMEHATh MPOU3BOJHYI U1 HAXO0XKJIEHHsS HAWIy4dlIero
pellieHusT B NPHUKIAIHBIX, B TOM YHCJIE COLMUAIBHO-D)KOHOMUYECKUX U

(bU3HYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpajia;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATUAMU: Tpaduk GyHKIIMU, oOpaTHAs QYHKIUSA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QYHKUUSA, KBaIpaTU4Has QYyHKIUS,
pauuoHanbHas (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKUE
¢yHKuMu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TMOKa3aTeslbHas |
jgorapupmuueckass (QyHKLUHMU; YMEHUE CTPOUTh TIpaUKH H3YYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pEelICHUH 3a7a4 W3 JIPYrux y4eOHBIX MPEIMETOB M 3a7a4 W3 peaabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA W Tpaduku (GpyHKIHUA JUIs pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady C [apaMeTpamMH; H300paxaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, AOJIM U YacTW, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i U3 00JacTH YIpPaBICHHs JIMYHBIMU M CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPABIONOAOOHOCTh PE3YyNbTAaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAHWMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJpIlIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE H3BJIEKaTh, WHTEPIPETUPOBATH
uHpOpMalKIo, PEJCTaBICHHYIO B Ta0nMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabIWIl W  JuarpamMM; HCCIEI0BaTh
CTaTHUCTUYECKHE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TpapUuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; rpaMuecKu MCCIe0BaTh COBMECTHbIC

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA ONBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIIy4aHOTO COOBITHUS; YMEHHUE BBIUUCIATH




BEPOSTHOCTh C MHCIIOJIB30BAaHUEM TpaUyecKX MEeTOJ0B; IPUMEHSTDH
(GOpMyIIBI CIIOKEHHS W YMHOXCEHHUS BEpOATHOCTEH, (GOpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (AKTHI U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBAThH
NOHATUSMH:  ClIydaiiHas BEJIIMYMHA, paclpelelieHHe BEpOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHUE, TUCIEPCUsl ¥ CTaHAapTHOE OTKIOHEHHE
CIlyuallHOW  BEeNWYMHBL, (YHKIMU paclpeieieHus U IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/ICIeHH; YMEHNE
MCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PAaCHpEACTICHUN IS PEIICHUs 3aad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YKCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMEHHUE
OIIEPHPOBATH MOHATUSMHU: COYETAHUE, NEPECTAaHOBKA, YHCIO COYCTAHWUH,
YHUCJIO  MEPeCcTaHOBOK; OuHOM  HbrOTOHA;  yMEeHHE  NPUMEHSATH
KOMOWHATOpHBIE (PAKTHI U PACCYKACHUS Ul PEIICHUs 3a7ad; OLICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEIIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, Yrojl MEXAY IMpPsSMBIMH,
Yrojl MEXAYy MNpsIMOM M TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMU,
pacCTOsHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IMPSIMBIMHU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HUCIOJIb30BaTh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKThl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIICHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpA; CTPOUTH MaTEMaTUYECKHE
MOJENIN C IOMOLIBK0 TEOMETPUYECKUX IOHSATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n

10

YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (QUTypsl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenurnes, OpuU3Ma, NHpamMuia, (Urypa U TOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUJBI, MPHU3MBI, KOHYyca, LWIMHApPA, O00BEM KyOa,
IPSAMOYTOJIBHOTO TMapajuleNieNuIeaa, HUPaMUAbl, MPHU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMs] KOHYcCa M IWJIMHIPA,

napaujiCJIbHbIE OCH HWJIWM OCHOBAaHHWIO, CCUYCHHUEC 1IIapa, IIJIOCKOCTb,




Kacaromasicsi cgepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEYEHHE
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAHHUKH, (DUTYPBl M MOBEPXHOCTU
BpAICHNS, UX CEUCHHs, B TOM YHUCIIE C MOMOIIbIO JEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTh ONpeAeNeHU U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
OlpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuoo ¢Guryp mo
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTENbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulelbHBIA MEPEHOC, CUMMETPHs Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoaoOus, moxoOHbIe (UTYpBI; yMeHHE
pacno3HaBaTh paBHbIC M MOJOOHBIE (UTYpbI, B TOM YHCJIE B NPHPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATH T€OMETPUIECKHE OTHOIICHUS TIPH
peUIeHUH 3ajady; HaXxOAUTh TI'€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
iouab, 00bEM) NMpU PEeUIeHUH 33/1a4 U3 APYTruxX Y4eOHBbIX MPEIMETOB U
U3 peajbHOM KM3HM; YMEHHE BBIUUCIATH T'€OMETPUUYECKUE BEUYMHBI
(umHA, yroj, miIOHmIagb, OO0BEM, IUIOMIA b HOBEPXHOCTH), HCHOIb3YS
u3yyeHHbIE (QOPMYJIBI U METOJbl, B TOM YHCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, MPU3MBI, KOHYyCa, LUWIMHJIpA, MJouaab cdepsl; o0bEM Kyoa,
IPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUAbL, MPU3MBL, IHIHHIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHASA CHUCTCMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHUCIO, PaA3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IMIPOU3BECACHUEC, YIOJd MCKAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOp,I[HHElTHLIfI METO

JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX yqe6HHx IpeaAMETOB
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YMeHne BRIOMpATh MOAXOASIIAA METO ISl PEIICHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEeMATHKU B W3yYEHUU TPUPOJHBIX M OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHMUM; yMEHHME pAClO3HaBaTh MPOSBICHHE 3aKOHOB
MaTEMAaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHI MATEMATHUECKUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTHUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yrncna. [Ipu3Haku JeTUMOCTH LENbIX YHCel

12 Panyonanenple  uyncna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOM, IPOLICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. JeHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJlbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokasarenaem. CTeneHb ¢ pallMOHaIbHBIM HoKa3aTesieM. CBolicTBa
' CTETIeHU

15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

HevictButenbHple 4Hucia. ApudmeTudyeckue omneparud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIe BEIYUCICHS, TIPABIIIA OKPYTIICHHS, IPUKUIKA U OIIEHKA
pe3yibTara BEIYMCICHUN

1.8 [IpeobOpazoBanue BeIpaKEHHIA

1.9 KommnekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPpOOHO-pAMOHAILHBIE YPABHEHHSI

2.2 HppanuoHansHble YpaBHEHHSI

2.3 TpuronomeTpuyeckue ypaBHEHUS

2.4 [ToxazarenbHble U TOTapUPMUUECKHE YpPaBHEHUS

2.5 Lenblie u 1poOHO-palMOHANIbHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBeHCTBa

2.7 [ToxazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHHI U HEPAaBEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OTnpeaenuTenb MaTPUIIbI
3 OyHKIUYU U TpapUKu




Oynknus, cnocoOwbl 3amanust Gyaknuu. ['padux ¢yHxnmu. BzammHo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe QyHKIMU. [lepruogumueckue GpyHKIIH
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkuumu. Hymum ¢yHkuumm.
3.9 [TpomexxyTkn  3HaKoONocTostHCTBA.  IIpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunOomnbinee W HauMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypalbHbIM M LeNbIM Ioka3aTenem. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [Noka3zaTtenpHast u orapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcuMnToTrel rpagukoB (ynkuuid. CBoiictBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocneoBaTebHOCTH, CIIOCOOBI 3aaHUS MTOCIIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opmyia CII0KHBIX TPOLIEHTOB
4 Hauana maremMaTHueckoro aHaiusa
4.1 [TpousBonHas Gpynkiuu. [Tpon3BoaHbIe 3IeMEHTAPHBIX QYHKINN
[IpumeHenne NpPOU3BOAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTh U
4.2 AKCTpeMyMbl. HaxoxmeHne HanmOONMBIIEr0 U HANMEHBINETO 3HAYeHUs (YHKIUU Ha
oTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxxecTBa 1 JIOTHKA
5.1 MHoxecTBo, onepaliy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
1.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesna 1 MOBEPXHOCTH BpaIllEHUS
7.5 KoopaunaTsl 1 BEKTOPBI




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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