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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyiupyeT cBoOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe 1 HayajaaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U rpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaia
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



00y4yeHHs Ha YPOBHE CpPEIHEro 001ero oopa3oBaHusl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasaenamu. JlaHHbII yaeOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMAaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CHUTYyallud, INPUMEHATH 3HaHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(OopMyJIMPOBAHHON MaTeMaTUYECKOW 3a/ayd, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUI0 KpPyra HCIOJIB3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX MPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pesynbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUH (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHUMBOJBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JMHUA «DyHKIMH W TpaQuKW» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOM. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYTI KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JIOCTYITHBIX OOYYalolmMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepikarenbHas JHMHHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejiaraloT Hau0oJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIONIMN BCE pa3Jielibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 ISl BHIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKAa3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEMaTHYECKONW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

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

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmkéHHBIC BBRIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 1e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpazoBaHms YHCIIOBBIX BRIPAXKEHUM, COACPIKAIIMX CTETICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

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
ypaBHeHU. OnpenenuTens MaTpUILbl 2X2, €ro FTEOMETPUUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@®yHkus, crnocodbl 3amaHus (QyHkuu. B3anMHO o00patHble (QyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yowiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
IIPOrpecCchui. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepriBHble (QyHKIMM ¥ HX CBOWCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[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 MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOTO uucia. [[puMenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a/1a4 ¥ 3a/1a4y U3 pa3InyHbIX 00JIaCTe HAYKH U PEANIbHOW KU3HU, HHTEPIIPETALUS
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs ypaBHEHMM W 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.

Havana maTeMaTH4€CKOr0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aj]adax, JUIsl OIpPEIENICHHsT CKOPOCTH M YCKOpPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

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

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. Beraucienue onpeaenéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

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

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  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 HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIOBEUECKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHHMBATh HECKOJBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 0ObEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCa, a TaKXKe BbIIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb MOSICHEHHS II0 XOHYy pELICHHs 3a/ayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CICAYIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPANHOHATFHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIIECHUS, MTPABUJIA OKPYTJICHUS, IPUKUJIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

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

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEIbIMA KO3(PPUIIMEHTaMU, KOPHU MHOTOWIE€HA, IPUMEHSTh JeJICHHE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKECHHUI;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYJIIBI ISl TPEoOpa30BaAHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKOUH, KOMIO3UUUs GQyHKUMA, Tpaduk (yHKIHH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LEeIbIM TOKa3zaTeneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypajJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IMOKa3aTelbHAs WU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

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

UCIONIb30BaTh rpaduku (YHKIMA JJI1  UCCIENOBAaHUA MPOLIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATh MOHATHSIMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENLHOCTD, CIIOCOOBI 3aITaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: HEMTPEPHIBHBIE (PYHKIIUU, TOUKH Pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMU, KacaTelbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OINEpPHpPOBATH  TMOHATHUSMHU: MHOXKECTBO, ONEpaluu  Hax
MHO>KECTBaMU;

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

CBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelIeHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

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

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
Jorapu(MUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IMOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppalroOHaIbHbIE, IIOKAa3aTelIbHEIE,
jgorapupMUyUecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CHUTyallud Ha s3bIKE€ aiureOpbl, COCTABIATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpauKH KOMHO3MIMH (YHKIUH C TMOMOILBIO 3JIEMEHTapHOTrO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHUX
(yHKmii;

OpUMEHATh (GYHKUMK IS MOJEIUMPOBAHUS M UCCIENOBaHUS peajbHBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPbIBHOW Ha
OTpE3KE;

UCITIOJIB30BaTh IMPOM3BOJHYIO ISl HAXOXKJICHHUS HAWIy4dlIero peleHus B
IPUKJIAJHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKHUX, 3a/1a4axX, JJIs ONpeIeICHUsS
CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTo (OpMyIIoi min rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh NEepPBOOOpa3HBIC AJIEMEHTAPHBIX (QYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
MHOXeCTBO NE€HCTBUTEIbHBIX YHCEII. https://resh.edu.ru/collection/
1 Mmuorowiensl. PannoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUI
9 Oyukuuu U rpaduku. CreneHHas GyHKIHS 12 1 https://resh.edu.ru/collection/
C LEeJIBIM [TOKa3aTeNeM
3 TpuroHomeTpuyeCcKre BoIpAXKEHUS U 29 1 https://resh.edu.ru/collection/
YpaBHEHUSA
4 HenpepeiBuble ¢pynkuuu. [Iponssoanas 20 1 https://resh.edu.ru/collection/
5 Apudmerndeckuit KOpeHb N-0i1 CTENEHH. 15 1 https://resh.edu.ru/collection/
HppauronanbHble ypaBHEHHS
5 [TokazarensHas pynkums. [lokazarensHbie 10 1 https://resh.edu.ru/collection/
ypaBHEHUS
7 Jlorapugmuueckas QyHKIUS. 18 1 https://resh.edu.ru/collection/
Jlorapudmuueckue ypaBHEeHUs
8 TToce0BaTeNbHOCTH U TIPOTPECCHH 10 1 https://resh.edu.ru/collection/
9 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 5 ) https://resh.edu.ru/collection/
3HAHUU
OBULIEE KOJIMYECTBO YACOB I10
- 136 10 0

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 HccnenoBanue GyHKINNA ¢ TOMOIIBIO 29 1 https://resh.edu.ru/collection/
MIPOU3BOIHOMN
2 TlepBooGpasHast u HHTErpa 12 1 https://resh.edu.ru/collection/
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 1 https://resh.edu.ru/collection/
Tpuronomerprueckue HEPABEHCTBA
4 HppanuoHanbHble, MOKa3aTeNbHBIE U 24 1 https://resh.edu.ru/collection/
norapuMuuecKre HepaBeHCTBA
5 KOMILICKCHBIC SHCIA 10 1 https://resh.edu.ru/collection/
6 HarypasbHbie i HeTble qHCIa 10 1 https://resh.edu.ru/collection/
CucTembl parmoOHAIBHBIX, UPPAIMOHATHHBIX https://resh.edu.ru/collection/
7 MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX 12 1
ypaBHEHUU
8 3ajaum ¢ mapameTpamu 16 1 https://resh.edu.ru/collection/
9 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 16 ) https://resh.edu.ru/collection/
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10
- 136 10 0

[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KoaunuecTBO yacon
Tema ypoka KoHTpoJibHbIE
n/n Bcero
padoTshI

1 [[MHuOkecTBO, onepariy HajJi MHOXKECTBAMHU 1
M UX CBOMCTBA

2 Juarpammsbl Diinepa-Benna 1

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
arrapara Jijis penieHus 3aj1a4
Panmonansubie unciaa. OOBIKHOBEHHBIC U

4 JeCATUYHbIE APOOH, IPOLIEHTEHI, 1
OCCKOHEYHBIC TIEPUOAMYSCKHE APOOH
ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U

5 JeCSITUUHBIE TPOOH, IPOLIEHTHI, 1
OECKOHEYHBIE TTEPUOINUECKHE 1podU

5 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHus: NpUKIaaHbIX 3a7a4

; [Ipumenenue apobeii u NPOLEHTOB IS 1
perieHust MPUKIaAHBIX 33729

8 JleficTBUTENIbHBIEC YUCIIa. PalioHaabHBIE 1
HppaIMOHAIIbHBIE YHCIIa

9 Apudmerndeckre onepanuu ¢ 1
JCHCTBUTEIBHLIMU YK CIaMU

10 Mopaynp A€MCTBUTEIBHOTO YHCIIA U €TI0 1

CBOWCTBA




11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpYTJICHUS, IPUKHJIKA U OLIEHKA pe3yIbTaTa
BBIYHCIICHUM

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METObI PELICHUS LIEbIX 1
JIPpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEpPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlenmenne MHOTOYJICHA HA MHOT'OWICH C
octaTtkoM. Teopema besy

16

MHorouieHs! ¢ 1eabMi K03PPUITUEHTaMH.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

19

Martpuna cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, ero
r€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpenenurens MaTPUIBI 2X2, €T0
F€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU




22

Perrenue npukiagHbIX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

23

24

25

Perrenue npukiagHbIX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Kontponbhas padota: "PanuronansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHECHUN"

DyHKIMA, CTIOCOOBI 3aaHus (PYHKITHH.
Bzaumno obpatusie pynkiun. Kommnosumus
byHKIUH

26

I'padux GpyHKINU. DIEeMEHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

27

28

29

OO6nacTh onpeneaeHus: © MHOXKECTBO
3HaueHui Qynkuun. Hymu pyHKmm.
[IpomeKyTKH 3HAK OCTOSTHCTBA

YéETHble 1 HeYETHBIE PYHKIIHH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITMH

MakcumMyMbl U MUHUMYMBI () YHKIIUH.
HauOonpiiee 1 HauMeHblllee 3HaYCHUE
(GYHKITUN Ha IPOMEKYTKE

30

Jluneiinas, kBaapaTuyHas u JpoOHO-
JTuHeHas pyHKIUN

31

32

DneMeHTapHOE HCCcieI0BaHuEe U TOCTPOEHUE
rpadukoB 3TuX QpyHKUNN
DneMeHTapHOE HccieI0BaHuEe U OCTPOEHUE
rpaduKoB 3TUX HYHKLIUI




CreneHs ¢ LICIBIM ITOKa3aTeneM. buaom

33 HeroTona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
Herorona

35 CrenenHast GyHKIIUS C HATypalIbHBIM U
1enbIM nokazateneM. E€ cBoiicTBa u rpadux

36 Kontponsnas pabdora: "Crenennast QyHKIIHS.
E€ croiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIep KallMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIep KallMX CTENEeHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENEHU U KOPHU
WppanmonansHble ypaBHeHN. OCHOBHbIE

42 METO/Ibl PEeIIeHUs UPPALIMOHATIBHBIX
ypaBHEHUH
WppanmonansHble ypaBHeHN. OCHOBHbIE

43 METO/Ibl PEeIIeHUs UPPALMOHATIBHBIX
YpaBHEHUI
WppanmonansHeie ypaBHeHNsA. OCHOBHbIE

44 METO/Ibl PELIECHUS UPPALMOHAIBHBIX

YpaBHEHUI




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUU

4 UppalMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE TIEPEXO/BI B PELIEHUU
UppalMOHAIIbHBIX YpaBHEHUI

47 PaBHOCUIIBHBIE TIEpEXObI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUU
UppalMOHATIBHBIX YpaBHEHUI
CoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK

49 (GYHKIIUU 00paTHOM CTENEHU C HATypaTbHBIM
[I0Ka3aresieM
CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU KaK

50 GyHKIIUM 00paTHOM CTENEHU C HaTypaTbHBIM
[I0Ka3aresieM
KonTponbnas pabora: "CBoiicTBa u rpaduk

51 KOpH# N-oi crenenu. MppannoHaibHble
ypaBHeHus"

59 CreneHb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

53 CreneHb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [TokazarenbHas pyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMM 115

peuieHus: ypaBHEHU I




Hcnonb3oBanue rpaduka GyHKIMM 115

57 . 1
peleHys ypaBHEHUH
ITokazarenbHble ypaBHEHUSA. OCHOBHbIE

58 METOBI PEIICHUS TTOKa3aTeIbHbIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/IbI PEIICHHUS TOKa3aTeIbHBIX 1
ypaBHEHUH

61 KonTponbnas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm uucna. CoiicTa Jorapugpma 1

63 Jlorapudm ymncna. CBoiicTBa norapudma 1

64 Jlorapugm umncna. CBoiicTBa Jorapudpma 1

65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1

66 JlecATUYHBIE U HATypaJIbHBIE JIOTapH (MBI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

68 [IpeoOpazoBanme BhIpaXKEHUM, COAEPIKAIIIX 1
Jorapupmbl

69 [TpeoOpa3oBanue BRIpaKEHNUH, COACPIKAIINX 1
Jorapu@msl

70 Jlorapudpmuueckas pyHkKuus, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKIus, €€ CBONCTBA U 1

rpaduk




Hcnonb3oBanue rpaduka GyHKIMM 115

72
peleHys ypaBHEHUH

73 Hcnonp3oBanue rpaduka GyHKIMM 115
peLIeHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/bI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

75 METO/IbI PEIICHUS JIOTAPUPMUUECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

76 METOBI peIIeHUs JIOTapu(PMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu)MUIECKUX ypaBHECHUI

78 PaBHOCHIIbHBIE TEPEXO/IbI B pEILICHUH
Jorapu(pMHUUECKUX ypaBHEHUN

79 Kontponbnas pabota: "Jlorapudpmuueckas
¢yukus. Jlorapupmuueckue ypapHenus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

YUCJIOBOTO apryMEHTa




Tpuronomerpuyeckas OKpyKHOCTb,

84 onpe/ielIeHUE TPUTOHOMETPUUECKHIX 1
(GyHKLMI 4HUCIOBOrO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 OTpeJieIeHUe TPUTOHOMETPUYECKHIX 1
(GYHKIMN 9MCIOBOTO apryMEeHTa

86 OcCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYJIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

o1 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAYKEHU I

92 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpOKEHU I

94 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1

95 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

96 Pemenne TpUroHOMETpUYECKUX ypaBHEHUN 1

97 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

98 Pemenne TpUroHoOMETpUUECKUX ypaBHEHUI 1

99 Perrenne TpUroHOMETPHUECKUX YpaBHEHHUN 1

100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1




Konrponsnas pabora:

101 "TpuroHoMeTpHUYECKUE BHIPAKCHUS U
TPUTOHOMETPUUYECKHE YpaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUS

102 nocsenoBarenbHOCTeH. MeTos
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 moclie0BaTebHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomeTpuueckas nmporpeccus

106 beckoneuHo yObIBaroIiasi reoMeTpruiecKas
nporpeccus

107 Cymma O0eCKOHEYHO yOBIBAIOIICH
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHEHBIN ¥ YKCTIOHEHIMAIBbHBIA POCT.
Hucno e. DopMyrna CIOKHBIX POLUEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT.
Yucno e. Dopmyiia CIOKHBIX IPOLIEHTOB

110 Vcnonp30BaHue POTPECCHH IS PEIICHUS
peaNbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa

111 Kontponbnas padota: "[locinenoBarensHocTu
u nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIHIT

114 CaoiicTBa (DyHKIMI HETIPEpPHIBHBIX HA

OTpe3Ke




CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA

115
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl PEIICHUS
HEPABEHCTB

117 Meton HHTEPBAJIOB JUIsl pELLICHHSI
HEpPaBEHCTB

118 MeTo MHTEPBAJIOB JUIsl PELICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 715 pereHust 3a1a4

120 IIpuMeHeHHe CBOWCTB HEMTPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

121 [lepBas u BTOpasi NpoU3BOAHbBIE PYHKIIUU

122 Onpez[eneHHve, reOMETPUUECKUIN CMBICIT
IIPOU3BOIHOM

123 OnpeﬂeHeHI/Ive, buznyecKuit CMBICT
IIPOU3BOTHOM

124 VYpaBHeHHE KacaTelnbHON K rpaduKy
byHKIMHA

195 VYpaBHeHHEe KacaTeTbHOU K TpauKy
byHKIIUN

126 ITpon3BoiHbIE ANIEMEHTAPHBIX (PYHKIUN

127 [Ipou3BoiHbIE AEMEHTAPHBIX (PYHKINN

128 IIpon3BoHas CyMMBI, TPOU3BEACHMUS,
YaCTHOT'O U KOMITO3UIIMU (QYHKIUN

129 [Ipon3BoiHast CyMMBI, TPOU3BEACHHUS,

YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI




[IponsBoaHast CyMMBl, IPOU3BEICHMS,

130 y 1
YaCTHOTO U KOMITO3UIIMH (yHKIIUN
131 KonTponbnas padora: "[IpousBonnas” 1 1
132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHuii: "YpaBHeHus"
133 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oynkun"
134 Hroroas koHTpobHAs paboTa
135 HroroBas KoHTpoJIbHAs paboTa
136 HOBToPeHHe, 000011IeHUE, CUCTEeMaTH3AIIHS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



11 KJIACC

KoanyecTBo 4acos

Ne ni/m Tema YpoKa B KOHTpOJ‘IbHLIe
cero padoThI

1 [TpumeHeHre TPOU3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMNH HAa MOHOTOHHOCTB M SKCTPEMYMBI

5 [IpuMeHeHMre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI

3 [TpumeHeHre TPOM3BOTHON K UCCIIETOBAHHIO 1
(GyHKUIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI

4 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

5 [IpuMeHeHMre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKUIMN HAa MOHOTOHHOCTB U 9KCTPEMYMBI

6 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
GbyHKINH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxnenne HanOobIIero 1 HANMEHBIIIETO

7 3HAYEHUs HENpPEepbIBHOM (PyHKINU Ha 1
OTpe3Ke
Haxoxxnenne HarOobIIero 1 HAMMEHbIIETO

8 3HAa4YeHHUs1 HeTIpephIBHOM (pyHKIIMM Ha 1
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO

9 3HA4YeHHUs1 HeTPEephIBHOHN (PyHKIIMM Ha 1
OTpe3Ke




10

Haxoxaenne HanuOoIbIIero 1 HAMMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKUIMU Ha
OTpe3Ke

11

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEHHUs1 HeTPEPhIBHOHN (pyHKIIMH Ha
OTpe3Ke

12

13

14

Haxoxxaenune HanOoJIbIIero 1 HAMMEHbIIETO
3HA4YEHHUs1 HeTPEPhIBHOHN (pyHKIIMH Ha
OTpE3KE

[IpuMeHeHne MPOU3BOTHOM JIJIst
HAXO0XJICHUS HAWITYYILEro pelmeHus B
MPUKJIATHBIX 3a/1a4ax

[IpuMeHeHne MpoOU3BOTHOM ISt
HAXO0XJICHUS HAWTYYILEro PeleHus B
MPUKJIATHBIX 3a/1a4ax

15

[IpumeneHnne npou3BOTHOM JUIs
OTpe/IeTICHUSI CKOPOCTHU U YCKOPEHHS
mpolecca, 3a1aHHOT0 GOPMYIIOi UITH
rpaduKoM

16

[IpuMeHeHne Mpou3BOJHON IS
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (GopMyJon Ui
rpaduKom

17
18

Kowmnozunus ¢pyHkimit

Komnozunus GyHkiumit

19

20

Kowmnozunus ¢pyHkimit

I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOMN IUIOCKOCTH




I'eomerpuueckue oOpa3bl ypaBHEHUN Ha

21 KOOPJIUHATHOMN TUIOCKOCTH

29 KontponsHas pabdora: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOpPa3HBIX

24 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaX0XKIECHHS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTErpana

97 Brrauciienue onpenenéHHOTo HHTETpaa 1mo
dbopmyite Hetorona-Jlelioamma

08 Brrauciienue onpeaenéHHOro HHTETrpaa 1mo
dhopmyne HeroTona-Jleitonuna

29 [IpuMmeHeHne nHTerpana Ui HaX 0K ICHUS
Ioaiel IIOCKUX GUryp

30 [TpuMeHeHne HHTETpaIa I HaX XK ICHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuii auddepeHnnaTbHbIX
YpaBHEHUU

39 [Tpumeps! pemenuii uddepeHInaTbHbIX
ypaBHEHUH
MareMaTrueckoe MOJISIIMPOBAHUE PEaTbHBIX

33 MIPOIIECCOB C MTOMOIIBIO AU(HEePEHINATHEHBIX

ypaBHEHUH




KonTponbnas pabora: "[lepBoobpasnas u

34 | 1
UHTErpal

35 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX 1
CBOMWCTBA U IrpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U IrpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U IrpauKu
OTb60p KOpHEH TPUTOHOMETPHUICCKHUX

40 YPaBHEHHI C TIOMOIIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 YPAaBHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHUH C IOMOIIbIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTprUYECKUX HEPABEHCTB 1

45 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

47 Pemrenne TpuroHoMeTpu4ECKUX HEPABEHCTB 1




Konrponsnas padora: "['paduku

48 TPUTOHOMETPUUIECKUX (YHKIIHMH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHbIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTEeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOABI PELICHUS
norapuMUUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS
norapu)MUUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS
norapuMHUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
HppallMOHANILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEIICHUS
HMPpAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEUICHUS
UppallMOHANILHBIX HEPABEHCTB

60 OCHOBHBIE METO/TbI pEIIECHUS

HppallOHAJILHBIX HCPABCHCTB




I'padmueckue MeToabI perieHUs

61 UppaloOHAIbHBIX YPaBHEHUH

62 I'paduueckue METObI PELICHUS
UppaMOHABHBIX YPaBHEHHHA

63 I'padpuueckue MeTo bl peLIeHus
[I0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue METObI pELICHHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

65 I'paduueckue METOIbI pELICHUS
JorapuMUIECKUX ypaBHECHUI

66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX HEPABEHCTB

67 I'padrueckue METObI pELICHUS
norapuMUYECKUX HEPABEHCTB
I'paduueckue METOIbI pELICHUS

68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU
I'paduueckue MeTo bl peLeHus

69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU
I'paduueckue MeTo bl peLeHus

70 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB
I'paduueckue METOIBI pEIICHUS

71 MOKa3aTeIbHBIX U JorapupMUIecKux

HCPAaBCHCTB




KonrponsHas pabdora: "UpparnuoHaibHeie,

72 MOKa3aTeIbHBIC U JJOTapU(PMUUECKHE
HepaBeHCTBA"
KommiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILIEKCHOTO YHCia
KomrmiekcHbie uncna. Anredpanyeckas u

74 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMU YU CJIaMHU

76 Apudmerndeckue onepaum ¢
KOMILIEKCHBIMU YU CJIaMHU

77 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAWHATHOM INIOCKOCTH

78 N300paskeHre KOMIUIEKCHBIX YnCell Ha
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau N-oit ctenenu u3
KOMIIJIEKCHOTO YHCIIa
[TpuMeHeHre KOMIIEKCHBIX YUCEeN JUIs

81 pemeHust GU3NYECKUX U reOMEeTPUIECKUX
3aja4

82 KonTponbnas pabora: "KomiiekcHbie
gucia"

83 HatypanbHble 1 1ienbie yncia

84 HarypanbHble u nensie yucia




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIBIX

85
qucen

86 [TpuMmeHeHnEe TPU3HAKOB JAETUMOCTH IIENTBIX
qucel

87 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX
yucen: HOJl u HOK

88 [TpuMeHeHHEe TPU3HAKOB JAETUMOCTH IIEJIBIX
yucen: HOJl u HOK

89 [IpuMeHEeHHE TPU3HAKOB JICITUMOCTH IEITBIX
YKCeJl: OCTaTKU 110 MOAYJIIO

90 [IpuMmeHeHne MpU3HAKOB AETUMOCTH IENIBIX
YHCell: OCTaTKU M0 MOAYIIO
[IpuMeHeHHE TPU3HAKOB JICTUMOCTH IIEITBIX

91 qrcell: AITOPUTM EBKIHIA IS pemeHus
3a/1a4 B LIEJIBIX YMCIIaX

92 Kontponbnas pabota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI M CUCTEMBI-
CJIEJICTBHS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METOBI PEUICHUSI CUCTEM U

96 COBOKYITHOCTEH MppaliOHATHHBIX

YpaBHEHUU




97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MOKAa3aTEeNbHBIX YpaBHEHUN

08 OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH ITI0KA3aTEeIbHBIX YPABHEHUI

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapru(PMUIECKUX

ypaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(PMUUECKUX

ypaBHEHUH

[IpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3IUYHbBIX 00JaCTel HayKH U peallbHOMN
KHU3HU, HHTEPIPETALUS TOTYyYECHHBIX
pe3yNbTaToB

[IpuMeHeHne CUCTEM K pPELIECHUIO
MaTeMaTHYeCKUX 3314 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HayKHU U peabHOM
KHU3HHU, UHTEPIPETaLns OTYYEHHBIX
pe3yIbTaToB

[TpumMeHeHne HEpPaBEHCTB K PEIICHHIO
MaTeMaTHYeCKUX 3314 U 3a/1a4 U3

103 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HH, UHTEPIPETaLUs OTYYeHHBIX
pe3yIbTaToB

Kontponbras pabdora: "Cuctemsr
104 palrOHAJIBHBIX, UppallUOHAIBHBIX
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX

ypaBHeHUi"




105

PanyonanbHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C TTapaMETPaMHU

107 PanyoHanpHbIE CUCTEMBI € ITapaMeTPaMHU

108 WppatnmonansHble ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [TokazarenpHBIC ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 ITokazaTenbHBIE CUCTEMBI C TTapaMETPAMHU

112 Jlorapudmudeckne ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpruyecKkrue HEPaBEHCTBA C
napameTpamu

116 TpuroHomeTpuyecKue CUCTEMBI C
napameTpamu
[TocTpoenue u uccrienoBaHue

117 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYalLlU| C IOMOILBIO YPAaBHEHUH C
napameTpamu
[TocTpoenue u uccnenoBaHue

118 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C MOMOIIBI0 CUCTEM YPaBHEHHH C
napameTpamu

119 [TocTpoenue u uccnenoBaHue

MAaTEMAaTHUYCCKUX MOACT en PEATBbHBIX




CUTYalUi C IIOMOLIBIO CUCTEM YPABHEHUH C
napaMeTpamMu

KonrtponsHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus"

122 [ToBTrOopenue, 06001IEHNE, CUCTEMATH3AIS
3HaHuii: "YpaBHeHus"

123 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus. Cucrembl ypaBHeHU"

124 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrpa"

125 [ToBTOpenue, 0000IEHNE, CHCTEMATH3AIHS
3HaHuii: "HepaBencra"

126 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBeHncrna"

127 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS
3HaHuii: "[IponsBoanas u e€ npuMeHeHue"

129 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3Boanas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT
3HaHui: "Oyakun"

132 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "Oyakun"




[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS

133 - 1
3HaHui: "OyHkUn"
134 HToroBast KOHTpOJIbHASA paboTa 1 1
135 Hrorosas koHTpobHAs paboTa 1 1
136 HOBTOP@HI/Ie, 000011IeHNEe, CHCTEMATH3 AU 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10







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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
Anre0Opa u Hadana MmaTeMatudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIinoHepHOE OOIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHaJIN3a, TEOMETPHSI.
AnreOpa ¥ HayaJla MaTeMaTuueckoro ananusa, 10-11 knaccel/ Anumos II1LA.,
Kosnsarun F0.M., TkaueBa M.B. u apyrue, AKIinoHepHoe 00IIeCTBO

«M3parenbctBo «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET https://resh.edu.ru/collection/
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