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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM U3 Hauboyiee 3HAYMMBIX B IIPOrpaMMme cpeaHero oOiero odpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIIICHUE O0y4YaloIIMXCcsd Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas (OpMYJIUpYyEeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI popMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(POBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHMSMHU anreOpsl M MaTEeMaTHMUECKOrO aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIYKLUHUU U PacCyXAaTh JEAYKTHUBHO, HCIIOIb30BATh
0000IIeHEe W KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuenus yueOHoOro kypca «Ausrebpa M Hadajla MaTeMaTH4YE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
UHTEPIIPETAllud  TOJYYEHHBIX  pELIeHWH, 3HAKOMSTCI C  IpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE W HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00J1aZjaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTLHOCTH, TpeOyIomed MPOJOIKUTEIHPHOW KOHIIEHTpAIlMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyalaM MaTeMaTHYeCKOTrO
aHalM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUMCIEHUD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHainu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIEI0BAaTEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
WMHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAenseTcss  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYaroOIIMMCsI MHOXKECTBAa HATYpalbHBIX, IENbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMM MX MPUMEHEHUS ISl PEIeHUs] pa3IUYHbIX 3ajad
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MAaTeMAaTUKH KaKk HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHS.

Jluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pELICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TMOKA3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepKaimx mnapamerpel. [lodydeHHble yMEHHSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHON, NPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYCHUH (PYHKIIHH.
Jlannast copepkarenbHas IMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPpAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
collep KallluX CTerneHu W Jiorapudmel. brarogaps uszydeHuio aiareOpandyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCHUMOCTEH B BHJI€ PaBEHCTB M HEPAaBEHCTB. AureOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUeCKass JHHUS «DYHKIUMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHOW U3HHU TECHO CBS3aHO KaK ¢ MATEMaTUYECKUM aHAJIU30M,
TaKk W C pElIeHHEM ypaBHEHHUN M HepaBeHCTB. IIpu 3TOM Oosbllloe BHHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (PYHKIUU, CTPOUTH UX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTMHUN HAIEJIeH Ha Pa3BUTHE YMEHHIM
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIy BEJIMYMHAMU B
paznuyHOi ¢dopme: aHATUTHYECKOU, Tpaduyueckoid M cioBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTHyecKoro aHaliu3a IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MATEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh MX HauOONbIINE W HAUMEHBIIUE
3HAYEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTUYECKUX MOJENEH peajJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHMI paCHO3HABATH MPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaIT O



BBIJIAIONIUXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MEeTOANYECKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
W TIpeaiaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBETUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH ¥ e¢ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJAEAyeT IPU3HATH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOy4JaroIMXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS D3TUX MOJENeH C TOMOIIBIO ammapara aureOpbl H
MaTEMaTUYeCKOTO aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepuan
y4eOHOTrO Kypca IIMPOKO HMCIOJIB3YeTCs I PEeIIeHHs NMPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesiTenbHOCT MO (OPMUPOBAHWIO HABBIKOB PEIICHHS TMPUKIAAHBIX 3a7ad
OpraHU3yeTCs B IPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHATIU3a».

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbabie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMUHbIX OTPACIEH 3HAHUN U PEAbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepalMy € JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYKMCIICHUS, TPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIUUCICHHI.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBAa, CTEINEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. J[leciTuuHbIE W HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEepeMEHHOW. [leeHne MHoroudjieHa Ha
MHOIowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppaIMoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pmMHUECKUX YpaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbL. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NPUMEHEHUE OINPEACIIUTENS ISl pEelIeHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue MOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHI U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu U peasibHOU
KU3HU.

@OyHkuuu U rpadpuku

®yHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO o0OpaTHble (YHKIMH.
Komnoszumms yskiuiti. I'papuk  yHkmu. DineMeHTapHble TpeoOpa3zoBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3HaueHus QyHKIIMU Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENeHM Kak (YyHKIUM OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpAaBHEHUH.

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

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpOIEcCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJlaHUs IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
IIPOrpeccruy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. Popmysia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUuy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMOTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKui U
buznyecKuii CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMenblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is pereHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NYECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTHUECKUX 3aJad M 3a/ad U3 Pa3luYHbIX OOJacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHU W HepaBeHCTB. [ 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxaenue  HauOoNbIIEro W HAaMMEHBUIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEeUIeHUs B
NPUKIAJAHBIX 3ajadax, Uil OINPENENIEHHMs CKOPOCTM W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

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

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOIIBI0 U depeHInaTbHbIX
YpaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCUHCKOro  oO0miecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUM B APYrMX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKHM W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKJIOUAs ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMUHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCHUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOII00Us, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHANBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnrt W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUUM BCEM KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATILHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
Pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS LHUBUIM3ALMH, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHYS U CPaBHEHUS, KPUTEPHUH MTPOBOUMOTO aHAJIH3a,;

BOCIIpUHUMATh,  (opMymupoBaTh M  TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpEJaratb KPpUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapHMAaHTOB  peUIeHHs, BbIOMpaTh HamOoJee MOAXOMAIIMM ¢ yd4éToM
CaMOCTOSTENILHO BBIJICTICHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATH OOOOIIECHUS M BBIBOJBI MO PE3YJbTaTaM
OpOBEAEHHOIO  HAONIONECHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IMIPOLIECCA, A TaKKE BbBIABUIATH
MPEANOJIOAKEHUS O €T0 PA3BUTHHU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIINKU, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOMPOCHI MO CYLIECTBY 00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISATH ILJIaH, AITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEUICHUU 33]a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WJIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATH IIeJIb COBMECTHOU
NeSATEILHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMHM 4YJE€HAaMH KOMAaHJbI, OLECHHUBAaTh
Ka4eCTBO CBOET0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MIPEIMETHBIE PE3yJIbTaThl IO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMHU: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TIPaBUiIa OKPYTJICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



cBOOOZIHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM IIOKa3aTeleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHU;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCJIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCUHYC, APKKOCUHYC M apKTAHI€HC YKCIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUMOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJieHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1ay;

CBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOICTBA ompenenurtens 2 X 2 i BBIYUCIEHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENIN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJbHBIE CUTYallU! C IOMOUIBIO CHCTEMBI JIMHEHHBIX YPAaBHEHUM,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIHTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKECHUN,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BHIPAKEHUHN, COJEPIKAIIUX CTEICHH C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHuyUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
NEPEXOA0B WIIM OCYILIECTBIISS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYEcKre GopMyJIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKUX BBIPAKCHHI;

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

MOJIEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/ayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBATH NOHATUAMU: (PYHKIIHS, CIOCOOBI 3aaHUs (PYHKINH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIU QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OINEpUPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HATypaJbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypajlbHBIM U LEJIBIM
nokasaresieM, rpaduk KOpHs N-oi cTerneHu Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITOJIHATE 3JIEMEHTAPHOE UCCIIEA0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TMOKAa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYNKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA TMPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (HOPMyIaMH 3aBUCUMOCTH MEX]y BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrPeCCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIETOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHMS MAaTEMaTHYEeCKOro aHaju3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMU: HENpPEPbIBHbIE (PYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI IJIs1 peLICHUS 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKITHI;,

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

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

cBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIBLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO OMNEpUpOBaTh MOHATUSAMHU: HATypalbHOE U 1EJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHHs 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHEHHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 33/a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allfapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YyJIbTaT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpPUYECKHEe oOpa3bl YpaBHEHUH U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHxmii;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mateMaTH4eCKOro aHaJIu3a:

MCITIOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIEIOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-DKOHOMUYECKUX, 3ajJadax, s
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeaAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHbIX (YHKIMHA M BBIYHUCISATH
uHTerpai no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJ C TOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

pemiath MPUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapumuueckue ypaBHEHUs
6 Tpuronomerpruyeckue BoIpa)keHUS U 29 1
YpaBHEHHUS
ITocnenoBarenbHOCTH U POTPECCUH 10
Henpepesabie ynkiuu. [IponszBoanas 20
9 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpoOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHbie yncna 10
6 Harypanbhblie u 1ienpie yucia 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMeTrpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbie
/i Tema ypoka Beero Konrtpoubnbsie IIpakTnuyeckue fll3y‘leﬂl/lﬂ :)Iﬁlil;llonaTeﬂbnme
padoThI padoThI pecypes:
1 MHOXecTBO, Orepauu HajJ MHOKECTBAMH 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmnapara J1Js pelieHus 3a1a4
Panmonaneueie yncna. OOBIKHOBEHHBIC U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
Panmonaneubie uncna. OOBIKHOBEHHBIC U
5 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli u MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue npobeit ¥ MPOLEHTOB JIst 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbpHbIE Ynciia. PaimonanbHbIC U 1
HppAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JIeMCTBUTENbHBIMU YU CIIAMU
10 Mopynpe JeNCTBATEIBLHOTO YHCIIA U €r0 1

CBOMCTBA




11

12

13

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTObI pCHICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOrouseHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHs! ¢ LeNbIMU KO3 QUITMEHTaMH.
Teopema Buera

Pemrenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Omnpenenurens MaTpuLpl 2x2, ero
TEOMETPUUECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PELIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHMI




22

23

Penienne nmpukinagHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

24

KonTtponsnas pabdora: "Pannonansuble
ypaBHEHHUs U HepaBeHcTBA. CrcTeMsl
JMHENHBIX ypaBHEHUN"

25

26

27

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
Bsanmuo obparnbie pynkiun. Kommosumms
byHKIII

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeAesieHus] © MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu dyHkimm.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee u HauMeHblllee 3HaYEHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas QyHKIH

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLIUH

32

33

DJIeMEHTapHOE UCCIIEIOBAHUE U
NocTpoeHue rpauKoB ATUX QYHKIUN

Crerens ¢ LICJIBIM MOKa3aTeneM. buaom




Hrrotona

CrerneHs c LETBIM TT0Ka3aTeaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYPAJIbHBIM

35 LIeJIbIM ITOKa3aresneM. E€ cBoiicTBa 1
rpaduk

36 Kontpoinbnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTndeckuii KOpeHb HaTYpaJbHOM
CTEIEHU U €ro CBOKCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepXKalIiX CTEIIEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHHH,
COJIepKaliX CTENEHU U KOPHU
HppanuoHnaneHble ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
ypaBHEHUH
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
UppanmonansHble ypaBHeHUss. OCHOBHbBIE

44 METO/IbI PEMICHHS UPPALMOHATBHBIX
YpaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUN




UPPALMOHATILHBIX YPABHEHHIM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

40 VPPALMOHAIIBHBIX YPABHECHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHAIIBHBIX YPABHECHUN
CgoiicTBa u rpaduk KOpHS N-0if cTeneHn

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM [10Ka3aTelIeM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
KonTponbnas pabota: "CsolicTBa u rpaduk

o1 KOpHs N-oi crenenu. MppannoHansHbIe
ypaBHEeHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonk3oBanue rpadpuka QyHKIUN A5
peueHus: ypaBHEHU I

57 Hcnonk3oBanue rpadpuka QyHKIUN A5

peueHust ypaBHEHU I




IToxazaTenpHBIE YpaBHCHHA. OCHOBHEBIE

58 METO/bI PEIICHUS MTOKA3aTENbHBIX 1
ypaBHEHU I
[Toka3zarenbHble ypaBHEHMs. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHU M
[Tokazarenbublie ypaBHeHUsS. OCHOBHbBIE

60 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
YpaBHEHUN

61 KonTtponpHas padora: "[lokazarensHas 1
¢ynkuus. [TokazarensHeie ypaBHeHus"

62 Jlorapudwm yucna. CpoiicTBa norapudpma 1

63 Jlorapudm umncna. CoiicTBa Jorapudpma 1

64 Jlorapudwm yucna. CpoiicTBa norapudpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 ECATUYHBIC W HATypaIbHBIC JIOTAPUPMBI 1

y

67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
J0rapuQpmbl

68 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
aorapudmsl

69 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
aorapudmbl

70 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka QyHKIMM 15 1

peleHns ypaBHeHUI




Hcnons3oBanue rpadpuka QyHKIUU A5

3 peueHusl ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/BI peIIeHUs JTorapu(HPMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapuPMHUECKUX yPaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JorapupMHUUECKUX ypaBHEHUH

79 KonTponsnas pabora: "Jlorapudpmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOT'O apryMeHTa

81 CuHyC, KOCHHYC, TAHT€HC U KOTaHT€HC
YHCJIOBOT'O apryMeHTa

89 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpEeECIEHNE TPUTOHOMETPUUECKHUX

(GYHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

o1 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

95 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

96 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

98 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

99 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

100 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnemoBaTenbHOCTH, CIIOCOOBI 3a/TaHUS 1

ocjienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOoHHBIE B OrpaHUYCHHBIC

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yObIBaromas reoMeTpuiecKas
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
FE€OMETPUUECKOMN MPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU [l PELICHHUS
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonrtponsHas pabora:
"ITocenoBaTenbHOCTH U IPOrpeccun”

112 HenpepbiBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbIBa. ACUMIOTOTHI I'padUKOB
byHKIMI

114 CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HCPAaBCHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPaBEHCTB
Meton UHTEpBAJIOB JUIsl PELLICHUS

118
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [IpruMmeHeHue CBOMCTB HEMPEPHIBHBIX
GYHKIUH U1 pereHus 3a1a4

121 [lepBasi u BTOpas Mpou3BOIHbIE (PYHKINU

122 Onpenenenue, reoOMETPUYECKUN CMBICI
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOIHOM

124 VYpaBHeHME KacaTeabHOU K rpapuky
byHKIIIHN

15 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIUM

126 [Tpon3BoIHBIE 3JIEMEHTAPHBIX PYHKLUI

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA

128 [Tpou3BoiHAs CyMMBI, TPOU3BECHHUS,
YaCTHOTO U KOMITO3UIIMU (PYHKIIMH

129 [Tpou3BoHAS CYMMBI, TPOW3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

130 [Tpou3BoHAS CYMMBI, TPOW3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

131 KonTtponbhas padora: "[IpounszBoanas”

132 [ToBTOpeHME, 0000IMEHNE, CHCTEMATH3AIUS




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS

133 - 1
3HaHui: "OyHKIMN"
134 Wrorosas KoHTpoJBbHAS paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATU3AINS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

IIpuMeHeHne NpoOU3BOJHON K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio pyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

HaxoxnaeHnue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GYHKIIMM Ha OTpe3Ke

HaxoxnaeHnue HanOOJIBIIETO U




HAMMEHBIIETO 3HAYCHHUST HETIPEPHIBHOM
(GbyHKINN Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIIero u
HAMMEHBIIETO 3HAYCHHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpe3Ke

10

Haxoxneaue HauOoJIbILIErO U
HAaWMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

[Ipumenenne npou3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4IlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne Mpou3BOJHON [
HaXO0XJACHNS HaWIY4Ilero peleHus B
MIPUKJIAIHBIX 3a7ja4ax

15

[IpuMeHeHne Mpou3BOJHON [
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHOro (GopMyIoN Ui
rpaduKom

16

[Ipumenenne npou3BOHOM IS
ompeIeTIeHUs] CKOPOCTH U YCKOPECHHS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpaduxom




17

Kommnosumus ¢hyHkmmii

18 Komnozumus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

91 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "MccnenoBanue
(GyHKIHUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpazubie AeMEHTAPHBIX (YHKIIUA.
[IpaBuia HaxOX/1€HNS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKITUH.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpudecKnii CMBICI
WHTErpana

97 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne Horotona-JIeliOHuna

28 Brruncnenue onpenenéHHOro nHTerpaia
o ¢opmyne HeroTona-JleiiOnumna

29 [IpumeHneHue nHTerpaia A HaX0XACHUS
IoIaiel TUIOCKUX (PUTYP

30 [IpumeHneHue nuHTerpaia g HaX0XACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuii quddepeHInaTbHbIX

ypaBHEHUH




[Tpumeps permenuit 1uddepeHImaTbHbIX

32 .
ypaBHEHHH
MaremMaTHueCKOe MOJICIIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIaTbHBIX YPaBHCHUM

34 KonTponbnast pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpudeckne GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckue GyHKIUHU, UX
CBOMCTBA U TrpaduKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHYECKON OKPY>KHOCTH

Pemrenne TpuroHOMeTpu4ECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTpuUECKuX
HEpPaBEHCTB

47 Perrenne TpUroHOMETpHUYECKUX
HEpaBEHCTB
KontpomnsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PELLICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHbBIE METO/IbI PEeLLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIEC METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IBI PETICHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUS

> UPPaLMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UppalMOHAIBFHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEILICHHS
UpPPaLMOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHHS
UPPaLMOHAILHBIX HEPABEHCTB
61 I'paduyeckue MeTobI penIeHUs
UppaLMOHAIBHBIX YPaBHEHHI
62 I'paduyeckue METOIBI peLICHUS
UPPaLMOHABHBIX YPaBHEHHUI
63 I'paduyeckue MeTOABI peHIeHUs
MIOKa3aTeNbHBIX YPaBHECHUN
64 I'paduaeckne MeToAbI penIeHus
MOKa3aTeNIbHBIX HEPABEHCTB
65 I'paduyeckne METOIBI pEeLICHUS
Jorapu(PMUYECKUX YpaBHEHUM
66 I'padmaeckne MeTOABI peLIeHUs
norapu()MUYECKIX HEPABEHCTB
67 I'paduyeckre METOIBI pELICHUS
norapu()MUYECKIX HEPABEHCTB
I'paduyeckne METOIBI peLICHUS
68 MOKa3aTeIbHBIX U JIOTapU(OMUIECKIX
YpaBHEHUI
I'padmyeckue MeToABI peLIeHUs
69 MOKa3aTeIbHBIX U JIOTapU(HMUIECKIX

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

KonrponsHas padora: "UpparnuoHaibHeie,
noKa3aTesbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomruiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomriekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YnCel Ha
KOOPJAMHATHOM TNIOCKOCTH

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIIOCKOCTH

®opmyna Myaspa. Kopuu N-oii ctenenn
13 KOMIUIEKCHOTO YHClia

80

81

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX YU CCJI OJId




peuieHns GU3NYEeCKUX U Te€OMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 "
qucna

83 HarypanbHble 1 1ienpie yncia

84 HarypanbHble u 1ienple yucia

85 [TpuMmeHeHne TPU3HAKOB ACTUMOCTH
HEJIBIX YHCEeIT

86 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
HEJIBIX YHCEeIT

87 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJD u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
uensix yucen: HOJ u HOK

89 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
EJIBIX YHACEI: OCTATKH 110 MOJIYITO

90 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 10 MOIYJIIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 EJBIX YMCEIT: ATOpuT™M EBKiMaa s
peleHust 3a/1a49 B IeIBIX YUCIIaX

92 Kontponbras pabota: "Teopus menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

04 Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.

PaBHOCUIbHEIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELIEHUS CUCTEM U
98 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH JIOrapu(PMUUECKUX
ypaBHEHUH

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a7ad U 3a7a4 u3

101 pa3IMYHbIX 00JacTel HayKH U peaslbHON
KU3HU, UHTEPIPETALUS OTYyUYECHHBIX
pe3yabTaTOB

[IpuMeHeHne cuCTEM K pELIEHUIO
MaTeMaTHYECKUX 3a]1a4d U 3a/1a4 U3

102 pa3IMYHbIX 00JacTel HayKH U pealbHON
KU3HH, UHTEPIPETANNS TTOTYICHHBIX
pe3yIbTaTOB




[IpmeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KHU3HHU, UHTEPIPETALNS TTOTYIEHHBIX
pe3yIbTaToB
Kontposbnas pabora: "Cuctemsl

104 panroHaIBHBIX, UPPAIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PannoHaneHbIE HEPABEHCTBA C
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpamMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IToka3aTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHeHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C

napameTpamu




116 Tpuronomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u uccienoBanue
117 MaTEeMaTHYECKUX MOJIENIel peabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C

napameTpamu

[TocTtpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKHUX MOI[GJIGﬁ PCAIbHBIX
CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

Kontponbnas padota: "3agauu ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUCTeMaTn3auus 3HaHui: "YpaBHeHns"

[ToBTOpenue, 06001IEHNE,
123 cUCTeMaTHu3aIus 3HaHW: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenme, 0600MIEHNE,
cuctemaTtusanus 3Hannii: "HepaBencrsa"

[ToBTOpenue, 06001IeHNE,

125
cucreMarnsanus 3HaHnui: "HepaBeHncraa"

126 [ToBTOpenue, 0600MIIEHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 060061IeHNE,

127 cucteMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 060061IeHNE,

128 cucreMmarusanus 3Hanui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 06001IIeHNE,

129 cucreMmarusauus 3Hanui: "lIponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

130 cucTeMaTu3anus 3HaHui: "MHTerpan u ero 1
npuMeHexnue"

131 [ToBTOpeHME, 0000MIIECHNE, 1
cucTeMaTu3anus 3HaHuii: "OyHkuun"

132 [ToBTOpenue, o600IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

133 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 HToroBast KOHTpoJIbHAS paboTa

135 Hrorosas koHTpOIBHAs paboTa

136 [ToBTOpenue, 06001IeHNE, 1
CHCTEMAaTH3aIlHs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeaHero oo1ero oopa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh TMOHSATHSAMH: pAIMOHATBLHOEC U JICHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U ACCATUYHAS IPOOb, MPOIICHTHI
12 BemonHsaTe  apudMeTHdyecKkue — omepalMd ¢ pPalMOHATBHBIMH U
' JEHCTBUTEIILHBIMH YHCITAMA
13 BrimonHsaTe npulnmkEHHbIC BEIUMCICHHUS, UCIIONIB3YS IIPAaBHIIa OKPYTICHUS,
' JIeNaTh MPUKUAKY U OLICHKY pe3yJIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATHSAME: CTENEHb C IEJBIM ITOKa3aTejeM, CTaHIapTHAs
14 dopMa 3ammcH JIEHCTBUTEILHOTO YHCIA, KOPEHb HATypaJIbHON CTEIICHH,
' MCIONIb30BaTh MOJAXOASNIYI0 (OpPMY 3alUCH NEHCTBUTENBHBIX YHCEN JUIs
pelIeHus MPaKTUYECKHX 33124 U MPECTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSMU: CHHYC, KOCHHYC ¥ TAHTEHC TIPOU3BOJIBHOTO yIJIa;
15 WCIIOJIb30BaTh  3allUChb  NPOM3BOJIBHOTO  yrjaa  4epe3  oOpaTHbIe
TPUTOHOMETpPHUYCCKHE (DYHKIINN
2 YpaBHEHUs 1 HEPABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO, IIENOE,
2.1 parroHaibHOE, UppalMOHAIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YPaBHEHHE
29 BBIIOMTHATE TTpeoOpa3oBaHus TPUTOHOMETPHUSCKHUX BBIPAKCHHUH M pelaTh
' TPUTOHOMETPHYCCKHE YPABHEHUS
BreImonHsATe mpeoOpa3oBaHus IENbIX, PAllMOHATBHBIX M HUPPAIMOHATBHBIX
2.3 BBIDOKCHUH W pemaTh OCHOBHBIC THITBI IIENBIX, PAIMOHATLHBIX U
UPPAIMOHATLHBIX YPAaBHECHUIH W HEPABCHCTB
54 [IpuMeHsTh ypaBHEHHMsI W HEpPABEHCTBA IS PEIICHUS MaTEeMAaTHYECKUX
' 3a]a4 ¥ 3a]1a4 U3 Pa3IUYHbIX 00JacTeil HayKH U peaIbHOMN KU3HH
MonenupoBaTh pealbHBIE CHTYallMd Ha S3BIKE anreOphl, COCTaBIATH
2.5 BBIpQXXCHHS, YpaBHEHUS], HEPABEHCTBA MO YCJIOBUIO 3aJadd, HCCIEIOBATh
MOCTPOCHHBIE MOJEIN C HCIIOJIH30BAHUEM arapara aireopsl
3 dyHKIMU U Tpaduku
31 OnepupoBaTh MOHATUAMH: (PYHKIHUS, CIOCOOBI 3agaHust QyHKIIMH, 00JIaCTh

ONpeNeIeHusT W MHOXKECTBO 3HAYeHMH (QyHKIuHM, rpaduk ¢GyHKIUH,




B3aUMHO 00paTHbIe (YHKINN

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (PYHKIMH, HYIH

3.2 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 119 pEIICHUS] ypaBHEHHUI
3.4 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (YHKLINHU, KBAAPATHUYHOW (YHKIIUH,
CTETIeHHOU (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBarh rpaduku (QyHKUMHA [JI1 HUCCIENOBAHMS IPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pelIeHUuH 3a4ad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
peanbHOM JKMU3HHU, BBIpaXaTh (hOpMyIaMU 3aBUCUMOCTH MEX/1Y BETHUNHAMH
4 Hauana marematuyeckoro aHammsa
41 OnepupoBaTh MOHATUSMH: IIOCIIEAOBATEIBHOCTh, apu(MeTHUecKas W
' reoMeTpUYecKasl Iporpeccuu
4 OnepupoBaThb TOHATUSAMHU: OECKOHEUHO YyOBIBAIOIIas TreoMeTpuYecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTENIbHOCTEH U Mporpeccuid  amis
' pellIeHUs PeabHBIX 3aa4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, OTIEPAIIUN Ha/I MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar s ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSIMU:  ONpEJENIEHHWEe, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTeNNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON NMPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHWCI0; HCIOIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIOKEHHWE YHCIIa Ha MPOCThIE
MHO>KUTENH JUIsl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAllMOHAIBHBIM MTOKA3aTEIeM
13 OnepupoBaTh MOHATHIMH: JorapudmM vmcia, JECATHYHBIC U HATypalbHBIC
' sorapruQMsI
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 [IpuMeHSATH CBOMCTBA CTENEHM JUIS TPeoOpa3oBaHMsS  BBIPAXKECHUH,




ONCpUpOBaTh MOHATHUAMU: TIOKA3aATCIILHOC YPABHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

BeimonHATe 1peoOpa3oBaHusl BBIPAKEHUN, COAEPIKAIIMX JIOTapu(MBI,

2.2 ONIEPHPOBATH MOHATHUAMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 Haxonuts pemieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABCHCTB
OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLIEHUE;
2.4 UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJIA PEIICHUS IPAKTHUYECKUX
3a1a4
95 Haxonuts pemeHns npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
' ypaBHEHUH U HEPABEHCTB
MogenupoBaTh peajbHble CUTyallUM Ha s3blKe anreOpbl, COCTABIATbH
2.6 BBIPAXCHMS, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCIOBUIO 3aJauH,
HCCJIEI0BATh TIOCTPOEHHBIE MOJIEJIN C UCIOIb30BAHUEM allrapara ajareopbl
3 OyHkuuu u rpapuku
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIHMH, HauOoiblIiee H
' HauMeHbIlIee 3HaueHus (QYHKUIUU Ha MPOMEXKYTKE; MCIOJIb30BaTh UX IS
uccieoBaHus PyHKINHU, 3aJaHHOU rpaduKkoM
OnepupoBaTh MOHATHAMH: Ipa@UKU MOKa3aTeNbHOM, JorapudmMuyeckoi u
3.2 TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IJIOCKOCTH M UCIIOJIb30BATh JJIsl PEILIEHUS] ypaBHEHUI 1 HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Ipa)MKU JTMHEHHBIX YpaBHEHHM
' Y UCTOJIb30BaTh UX AJIS PELICHHUS CHCTEMBI IMHENHBIX YPABHEHUM
34 Ucnonwp3oBathk rpaduku (QyHKUMHA I HCCIEIOBaHMS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH
4 Hauama MmaTeMaTH4eCKOro aHajan3a
OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (QYHKIIMS, TPOU3BOIHAS (DYHKIIUH;
4.1 UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HPOM3BOJHON JUIA
peleHus 3a1ad
49 Haxomuts  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIUH
Hcnonp3oBaTh  NPOM3BOAHYIO  JJI  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTHh PE3yJIbTaThl HCCIECJOBAHMS K
MOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh MPOM3BOAHYIO JUIsl HAXOKIEHUS HAWJIYUIIETrO PELICHHS B
' IIPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3a7jauax
45 OnepupoBaTh MNOHATUSMH: TIE€PBOOOpa3Hasi M HWHTErpai; IOHUMATh
' reOMETPUYECKUi U (PU3MUECKHI CMBICIT HHTETpaja
46 Haxonute nepBooOpa3Hble 3J€MEHTapHBIX (QYHKLNH, BBIYUCIATh HHTETpall

o ¢popmyne Hrrotona — JleliOnuna




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLUAIBHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pannonanbupie uncina. OOBIKHOBEHHBIE M JECATUYHBIE ApPOOU, MPOLIEHTHI,
11 OeckoHEUYHbIE MepuoIndeckue Apodu. ApupMeTudecKkre ornepaiuy ¢ paluoHaIbHBIMU
' qrcliaMu, IpeoOpa3oBaHuUs YHCIOBBIX BbIpaxxeHH. [IpuMenenue apodeit U MpoueHToB
JUTSL pEIICHUs TPUKIIAIHBIX 3314 U3 Pa3IMUHBIX OTpaciieil 3HaHU| U peanbHOMN KU3HU
JeiicTBuTenpHbIC Yncia. PanpioHanbHbIe M HPPALMOHATBHEIC YKca. Apru(MeTHIeCKre
1.2  omnepanumn c AeWcCTBUTENbHBIMU 4YuciamH. [lpuOmk€HHBIE BBIYMCICHUS, MpPaBHIIA
OKpYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenensb ¢ 1ienbIM nokaszareneM. CtangapTHas popMa 3anicH JeHCTBUTEIFHOTO YHCIIA.
1.3 = Hcnonw3oBanue moaxomsmield (GopMbl 3alHCH JACHCTBUTEIBHBIX YHCEN Ui PELICHUS
NPaKTUYECKHX 3a/1a4 U TIPEICTABICHUS TaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. [ledcTBus ¢ apumeTnyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCHMHYC M TaHI€HC YMHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
ApKTaHT€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TIPE0Opa30OBaHUS
99 [IpeoOpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHeHHWs. HepaBeHCTBO, pelleHHWE HepaBeHCTBA. Meron
WHTEPBAIOB
2.4  Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppalimoOHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHHI
97 [TpumeHeHne ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MATEMaTHUECKUX 3314 U 33134 U3
' Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM JKU3HU
3 OyHKIHH U TpaduKu
31 Oyukius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkiun. BzaumHO oOparHbIE
' GyHKIUH
3.9 O6nactp ompeneneHuss W MHOXECTBO 3HadyeHWd ¢yHkuuu. Hymm ¢yHKIum.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUU
3.3  Crenennast QpyHKIMS ¢ HATypaJIbHBIM U LIEJIBIM MOKazatesneM. E€ cBolicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu
3.4 Tpuronomerpuyeckas OKpPYKHOCTb, OIpEIEICHHE TPUIOHOMETPUUYECKUX (YHKLUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajimsa
41 [locnenoBarenbHOCTH, CIOCOOBI 3aJaHUSl  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CIIEI0BATEILHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccuu. beckoHeuHo —yObIBaroas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO yOBIBarOLIEH TIeoMeTpuyecKon
' nporpeccuu. Popmyna CIOXKHBIX HPOIEHTOB. VICHONB30BaHWE TPOTPECCHH IS
pelIeHus peaqbHbIX 3a/1a4 IPUKIIAJTHOTO XapakTepa
5 MHoxecTBa 1 JIOTHKA
MHoxecTBO, omepanuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjsl ONHCaHUs peajbHBIX
IPOIIECCOB U SIBJICHUH, P PEIICHUH 337124 U3 APYTUX YIEOHBIX ITPEIMETOB
5.2 Ornpenenenne, Teopema, CleiCTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna ¥ BIYUCICHUS
11 HarypanbHble u niensle uncina. [lpu3Haku AeTMMOCTH LENbIX Yncel
1.2 Crenenb ¢ pallnoHaIbHBIM MTOKa3zareraeM. CBOWCTBA CTENEHU
13 Jlorapudm uncna. JlecaTudyHble U HATypaJIbHbIE JTOrapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [TpeoOpa3oBaHue BRIpAKESHHM, COACPIKAIINX CTENCHH C PAllIOHAIBHBIM TIOKa3aTeIeM
2.3 [IpumMeps! TPUTOHOMETPHUUECKUX HEPABEHCTB
2.4 [Toka3zarenbpHBIC YpaBHEHHS W HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TMHEWHBIX YpaBHEHUH. PellleHre mpuKIIaIHbIX 3a7a4 C MOMOIIbIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB
)8 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 33734
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIaCTeH HAYKU U peallbHOW KU3HH
3 DOyHKINUH U TpaPUKH
Oynkuus. [lepuoanueckue ¢yHkuu. [IpoMeKyTKM MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnblnee M HauMeHblee 3HAYCHUE
(GyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIUHU, UX CBOHCTBA U rpaduku




3.3

[oxa3zaTtenbHas u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TPU pEIICHUH 3a7ad W3 JPYIHX YUYEOHBIX IPEIMETOB H
peaIbHON KU3HU
4 Hauana maTtemaTudeckoro aHanusa
4.1 HenpepbiBabie GyHKIMH. METOX MHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpudeckuii 1 GU3MYECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIe AyIeMEHTAPHBIX (QYHKIUH. DOpMYIbl HAXOXKICHHS IMPOU3BOIHOM
' CYMMBI, TIPOU3BEICHUS M YaCTHOTO ()yHKIIMI
[lpuMeHeHHe TPOM3BOMHONW K HCCICIOBAaHUIO (YHKIMI HAa MOHOTOHHOCTh H
4.4 9KCTpeMyMbl. HaxoxkieHre HauOOJIBIIEr0 W HAMMEHBIIEr0 3HA4YCeHUs (YHKIUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOTHON JUTSI HAXOXKACHHUS HAWITYYIIETO PEIICHUS B TPUKIIATHBIX
4.5 3amadax, JUIS ONpEIENICHHs CKOPOCTH TIpolecca, 3aJaHHOro (GOopMyson wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTterpan, ero reoMeTpudeckuii U GU3NYECKUN CMBICI. BhluncieHne MHTErpaia mno

dbopmyne Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPoBEPSEMOr0  OCHOBHON 00pa30BaTe/JIbHOI MPOrPaMMbl CPeHEro 001ero
TpedoBaHUs o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMu PCIICHUA 3aaa4,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMU: OMpPEIEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUH;
MMPOBOAWTL AOKA3aTCJIbHBIC PACCYXXACHUS MTPHU PCUICHUH 3a71a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXECTBO, IMOAMHOXCECTBO, OICpallMi HAaJl MHOXKCCTBAMMH,
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Jis
OMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pC€IICHUU 3aaa4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3InYHBIMU CIIOCOOAMHM; HCIOIB30BaTh Tpadbl MpU

pelIeHUH 33124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEeHb C IIeTIbIM IOKa3aTesleM, KOpeHb HaTypajlbHOU CTENEHH, CTENEHb C
paIMOHATIFHBIM TTOKa3aTelleM, CTENeHb C JeHCTBUTEILHBIM TIOKa3aTeleM,
JorapupM YHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHMCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA 0Ot
JeNuTeNlh W HauMeHbIlee o0Iee KpaTHoe, anroput™M EBkimma mpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHHS; YMEHHE BBIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAalMOHAIBHBIX ~ BBIPQKCHWH;  YMEHHE  ONEPHPOBATh  MOHATHSIMU:

noCIaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIIasi TIeOMETpHYECKas IPOTPEeCcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPHPOBATH MOHITHAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MIPOU3BOJUTE apU(PMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MIPUMEPHI UCTOIB30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MNOHATUSMU:  MaTpuna 2X2  u  3x3, onpeieiauTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune ONCprUpOBaTh MNOHATUAMH: PpPALNUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMECTPHUUCCKHUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTEM; YMCHHUC PpCUIaATb YpPAaBHCHUA,
HCPAaBCHCTBA U CUCTEMBI C IMMOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuaTb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTpPOM; MPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MAaTCMAaTUYCCKHUX

3aaa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUS, 4YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (QyHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUYCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI rpaduka
¢byHKIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIIMHM, T€OMETPUYECKUN U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
MHTErpajl; YMEHHME HaxXOAWUTh ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxXOJIUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaxXoJUTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BAaHUEM armapaTa MaTeMaTH4ecKOro
aHamu3a; MPUMEHATb MPOMU3BOJHYIO [UId HAXOXIEHHS HaWIy4IlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

oOMOIIbI0 AU PepeHIInaATbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, oOpaTHas (yHKIUS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeIbHAs M
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 PealbHON
KU3HH;, BBIpaXaThb (OpMyIaMHd 3aBUCHMOCTH MEXIY BEINYHMHAMU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (PYHKUMH Ui pelIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yNpaBJIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIOBHUIO 3aJa4yd, HCCIIEN0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAHWMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BIEKaTh, MHTEPIPETHPOBATH
uH(pOopMalLIMIo, MPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C TMOMOIIBIO TabauIl W  JAuWarpaMM; HUCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TIpaduiyecKux
METOZOB U IEKTPOHHBIX CPEICTB; rpad)uuecKn HCCIeI0BaTh COBMECTHbIE

HaOJI0ICHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

cOOBbITHE, BEpPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHUE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TpaHUUECKUX METOJIOB; IMPHMEHSTh
GOpMyIBI  CIOXKECHHSI W YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYHMHA, pAaclpelelieHHe BEPOSITHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYHMHBI, (QYHKIHUHA  pPaCUpeACNCHHS W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIHFHOTO M HOPMAJIBLHOTO paclpeieiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACTIPEACICHUNA I PEIICHUS 3ajad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YHMCIO COYCTAHHIA,
YHCII0O  TEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENbh U

MHTEPIPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHHe omnepupoBaTb IOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUHN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTGI\/JI, yrojia MEXAy IPIMbIMH,
Yroa MEXAy MpsAMOM U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXIYy IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaThb IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPEMBI INIAHUMCTPUHU, YMCHHUC OILICHUBATH
pasMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATHUSAMHU: IUIOIAAbL (QUrypsl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOI'paHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamuaa, (GuUrypa u MOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU NHUPAMHUJBI, MPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMS KOHYCa U LWIMHIPA,

napaujaiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUEC Iapa, IIIIOCKOCTb,




Kacaromasicss chepbl, HUWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C OMOILBIO JJIEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
bopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHupUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBINOJHIATH HEOOXOAMMBIE JOIOJHUTEIbHbBIE

IMOCTPOCHUA

11

YMeHue onepupoBaTh TMOHATUSMH: JBUKEHHE B  IPOCTPAHCTBE,
NapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh IT€OMETPUICCKHE OTHOIICHUS TIPH
peIIeHUH 3aJla4y; HAaXOJWUTh TC€OMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU, YMEHHE BBIUUCISITH TEOMETPUYCCKUE BEITUUIUHBI
(mmvHA, Yroin, IIIOMIAgh, OOBEM, IIIOIMIAAh TOBEPXHOCTH), HUCIOIb3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUICNICITUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMMU: IIPAMOYTOJIbHAA CUCTECMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BeKTopHBIﬁ u KOOp,Z[I/IHaTHHﬁ METOJ
JJI pECHICHUA TCOMETPHUICCKUX 3adad U 3aJiad JpYyTHUX yqe6HHx IpeaAMETOB
YMeHue BLI6I/IpaTL NOAXOOSAIINN METO JJIs peuicHud 3a/la4i, IOHNMaHHC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HleCTBeHHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HAaBATb TMPOABJIICHHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTH IPUMEPLI MATEMATUYCCKUX

OTKPBITUM POCCUMCKON U MUPOBOM MAaT€MaTUYECKOU HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 UYucia v BBIYUCICHHS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. JeHCcTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enbiM nokaszarenaem. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEeHH

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTe€HC YKCIOBOT0 apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl

JeiictBuTtenpHble uncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, PaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 WppanmonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenblie n 1poOHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

211 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeuTenb MaTPUILbI
3 OyHKIMH U TpaduKH




OynHkuus, cnocodbl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3aunmuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKunU. [lepuogumueckue GpyHKIHHN
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBl (pyHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMSA C HaTypajlbHbIM M ILEJbIM IoKa3zaresneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaQUKH
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolicTBa  (YHKIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyiia CII0KHBIX TPOLIEHTOB
4 Hauana MmaTemaTnieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe F€eMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmcarenibHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIIEHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MareMatuka: anredpa v Hayajia MaTeMaTHYEeCKOro aHallu3a, FTeOMETPHS.
Anrebpa u Havasia MaTremaTuueckoro anaiauza. 10 -11 kmacc: yue6. s
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YuebHo-meToandecKkoe obecredeHue npenogaBanus MaTeMaTUKU (B TOM
qucje Ha yriayoieHHoM ypoBHe). CpenHee oOiee oopasoanue. 10 — 11
kiaccel / E. A. bapakoa. M.: ®I'BHY «MHcTUTyT conepkaHusi 1 METOJIOB
o0yuenus, 2024.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

bubmoreka IIOK

https://m.edso0.ru

https://resh.edu.ru




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 676498042448123487377904023426183115468858634647
Bnageney Koauda Nunna Cepreesqa

OeicTevTened C 19.06.2025 no 19.06.2026



http://www.tcpdf.org

		2025-10-22T14:17:01+0500




