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IMNOACHHUTEJIBHASA 3AIINCKA

VYyebuslii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOIO AHAIM3a» SIBISIETCS
OJHUM M3 HauOoliee 3HAYMMBIX B IMPOrpaMMe CpeaHero obmero oOpa3zoBaHUS,
MIOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECHEeUNMBAET WHCTPYMEHTAIbHYIO 0a3y ais
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroi CTOpOHBI, (POpMUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0yYaloIIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U JAPYTHUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroniuecs OBJIaJIeBaloOT
YHHUBEpPCaJIbHBIM SI3BIKOM COBPEMEHHOH HaykH, KoTopas (pOpMyJIUpyeT CBOU
JOCTHKEHUS B MaTeMaTHuueckoit popme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTUYECKOro aHallh3a 3aKJIaJlbIBaeT
OCHOBY Il YCHENIHOTO OBJQJACHUS 3aKOHAMHM (PU3HKH, XUMUH, OHOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUWA pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOU JKU3HU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOIb30BaTh UX JIA JalibHEWIIero oOpa3oBaHus U B
MOBCEAHEBHOM >XM3HU. B TO ke Bpems OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLMSIMU aireOpbl M MaTeMaTHUYECKOrOo aHaju3a pa3BHBAET
YyMEHUE HaXOIAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBATh
YTBEPKJICHHS C MOMOIIBIO MHIAYKLUUU U PacCyXJaTh JEAYKTHUBHO, HCIIOJIb30BATh
00001IeHHEe W KOHKPETH3allMI0, a0CTparupoBaHUE U aHAJIOTUIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xoxe m3yueHus yyeOHOro kypca «Ainredbpa M Hayaja MaTeMaTHYECKOro
aHaM3a» OOyYaroIIrecs IMOJy4YaloT HOBBIA OMBIT PEIICHUS MPUKIAJHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIE pEeajbHbIX CUTYAIUH,
UHTEpIIPETAllUd  TOJYYEHHBIX  PEUIEHUW, 3HAKOMATCS C  OpUMEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe M HCKYCCTBE, C
BBIJIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSMU U KX aBTOPAMH.

Y4eOHbIli Kypc 00JaJaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTCHIIMAIIOM,
KOTOpPBIN peanu3yercs Kak uepe3 y4eOHbI MmaTepual, CHOCOOCTBYIONIUI
(GbOopMHpPOBAaHHIO HAYYHOIO MHUPOBO33PEHMs, TaKk M depe3 crneuuduxky ydeOHOi
NEeATeNbHOCTH, TpeOyIomed MNpOAOKUTENIbHOW KOHUEHTpAalud BHUMAaHUS,
CaMOCTOSITEILHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mertomuku oOydeHuss anreOpe W HavajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN MPUHIIUIT 00YUYEHUSI.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTHYe€CKOTro
aHaJIM3a» BBIIEJEHBI CIEIYIOIIUE COACPKATEIbHO-METOANYECKUE TUHUMU: «Yucna
U BBIUUCTCHUS», « DyHKIIMU U Tpadukny, «YpaBHEHHUS U HepaBeHCTBa», «Haudana
MaTreMaTU4ecKoro aHaiauza», «MHokecTBa U JoTHMKa». Bce OCHOBHbIE



COJIEPKATEIIbHO-METOIMUECKUE JIMHUU U3YYalOTCSd Ha TPOTSHKEHUU JBYX JIET
oOy4eHHs] Ha YpPOBHE CpEIHEro oOIIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W pasjaenamu. JlaHHBIN
y4eOHBI KypC SBISETCS HMHTETPATUBHBIM, TIOCKOJIbKY OOBeAMHSIET B cebe
collep)KaHNEe HECKOIBKAX MAaTEMaTUYECKHX JTUCIUIUIMH, TaKuxX Kak anreopa,
TPUTOHOMETPHSI, MATEMATHYCCKU aHAIW3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u gapyrue. Ilo mepe Toro kak oOydaromiuecsi OBIAJeBalOT BcE Oolee
IIMPOKUM MATEMaTHYCCKUM aIlllapaToM, Y HUX MOCIIEI0BaTEIbHO (popMuUpyeTcs 1
COBEPIIIEHCTBYETCS YMCHHE CTPOWTh MATEMAaTHYECKYH) MOJEiIbh peaabHOU
CUTYaIllH, PUMEHATH 3HAHUS, TIOJYYCHHBIC TIPH U3YYCHUH Y4eOHOTO Kypca, IS
pEIIeHHsS] CaMOCTOSTEIHHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7a4yM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprxaTenbHO-MeTOAMYECKass TUHUSA «YKclia ¥ BBIYMCICHUS» 3aBepIIacT
(dbopMHpOBaHNE HABBIKOB HMCIIOJIB30BAHMS JCHCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeiHero oo1iero
oOpa3zoBaHus 0co00€ BHUMaHuWE yaeimsieTcss  (HOPMUPOBAHUIO  HABBIKOB
paIOHAIBHBIX BBIYHUCIICHHMA, BKIIOYAIONIMX B CEOSsI MCIOIB30BAaHUE Pa3IMIHBIX
dbopM 3amucu YHCIIa, YMEHUE JIeNaTh NPUKHUAKY, BBIMOJIHATH MPHOIMKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMAaTHUYCCKUMHU
KOHCTAHTAMHU. 3HAKOMbIE OOYydYalOIMMUMCSI MHOXECTBA HATYPAIbHBIX, MEJBIX,
palMOHANBHBIX U JCHUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOXKECTBOM
KOMIUIGKCHBIX 4YHCell. B KaXIoM H3 OSTUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOWMCTBEHHBIE €My CIenu(pUYECKUe 3aJadud W ONepaluu: JeJIeHHWEe HaIeo,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LIEJBIX YHCEN, OCOObIe CBOWCTBA
paIMOHAIBHBIX M UPPAIMOHATBHBIX YUCEN, apu(PMETHICCKUE ONEepaIiii, a TakKe
W3BJICUCHNE KOPHS HATypalbHOM CTENEHW Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJNb3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS JJIS PEIICHUS Pa3IMYHBIX 3a/1a4
dbopMHpyeTCS TIPEICTaBICHUE O SAMHCTBE MaTEMaTHKH KaK HAyKH M €€ poJH B
MIOCTPOCHUU MOJIENICH PEaNIbHOTO MHpA, IMIUPOKO HCIONB3YIOTCS 0000IIeHUE U
KOHKpETH3aIHsl.

Jluaus «YpaBHCHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKCHUH BCETO
oOyueHHus: Ha ypOBHE CpETHEro OO0mIero 00pa3oBaHUs, MOCKOIBKY B KaKIOM
pazaene IlporpamMmbl TPETyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTate OOydYaromMecs OBIAACBAIOT PA3IUYHBIMA METOJIAMH  PEIICHUS
palMOHABHBIX, HWPPAIMOHAIBHBIX, TMOKA3aTENbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYCCKUX YpPAaBHCHHMI, HEPABCHCTB M CHUCTEM, a TaKXe 3ajad,
coliep)Kaimux mapaMeTphl. [loydeHHbIE YMEHUS IIMPOKO HWCIIOIB3YIOTCS TIPH
UccIenoBaHn (DYHKIMA C TIOMOIILI0 TMPOU3BOAHON, TIPHU PEIICHUH MPUKIATHBIX



3a/1a4 ¥ 33729 Ha HAXOXJCHUE HAMOOIBIINX U HAUMEHBITUX 3HAYCHUH (PyHKITUU.
JlanHast cozmepkaTelibHasi IMHUS BKJIIOYAET B ce0s Takke (hOPMUPOBAHHE YMEHUMN
BBINIOJIHATG ~ pacuy€Tel 1O  QopMysiaMm, MpeoOpa3oBaHMsl  pallMOHAIbHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHH, a TaKKE BBIPAKCHUH,
cCoJlep)KaIlluX CTEIeHH W Jiorapudmel. brarogaps u3ydeHUIo aiareOpanvecKoro
MaTepuaia TPOUCXONWUT  JabHEWIee  pa3BUTHE  AJITOPUTMHUYECKOTO U
a0CTPAaKTHOTO MBINIJICHUSI O0yYarOMMXCcs, (GOPMUPYIOTCS HABBIKW JIE€TyKTUBHBIX
paccykJieHuid, pabOThl C  CHMBOJBHBIMH  (QopMaMu,  TMPeJCTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIC PAaBCHCTB W HEPABEHCTB. AnrebOpa
npemnaraet d(QQPeKTUBHBIE WHCTPYMEHTHI JUIsI PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
SI3bIKA HAYKHU.

CopepxxarenpbHo-MeToau4eckass JuHUA «DyHKIUM ©  Tpaduku» TECHO
neperieTaeTcs ¢ JAPYTMMH JIMHUSAMH Yy4eOHOTO Kypca, IOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATENBLHOCTD U3YUEHUs MaTepuana. M3yuenue creneHHou,
MOKa3aTeIbHOM, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJb30BaHUE (PDYHKIUHU IS pelieHus 3a7ad U3 JAPYTUX YYEOHBIX
MPEIMETOB U PEAbHON KU3HHM TECHO CBSA3aHO KaK C MAaTEMaTHYCCKUM aHAJIH30M,
TaK W C PEIICHHWEM YpaBHCHWH W HepaBeHCTB. [Ipum 3TOM OoJblIOe BHUMaHHWE
yaensercs (GOPMHUPOBAHUIO YMEHHUS BBIPaKaTh (GOPMYyJIaMU 3aBUCHMOCTH MEXIY
pasTUYHBIMA BEJIMYMHAMH, KCCIICIOBATh TOJYyYCHHbIE (PYHKIIMU, CTPOUTH HX
rpaduku. Marepuan 3Tol coJep:KaTeNbHON JIMHUN HAIEJIeH Ha Pa3BUTHE YMEHUUN
U HaBBIKOB, ITO3BOJIIONINX BBIpAXaTh 3aBUCHMOCTH MEXKIy BEIWYMHAMHU B
paznuuHOM ¢opme: aHaNUTHYECKOU, rpaduueckoi u cioBecHOU. Ero usydenue
CIIOCOOCTBYET Pa3BUTUIO aNTOPUTMUYECKOTO MBINIJICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxartenpHasi nuHus «Hauanma maTreMaTHyeckoro aHaiv3a» MO3BOJISET
CYIIIECTBEHHO PACHIUPHUTHh KPyT KaK MaTeMaTHYECKHX, TaK W MPHUKIAJIHBIX 33]1ad,
JIOCTYITHBIX OOYyYaromuMcs, TaK KaK y HUX TOSBIISIETCS BO3MOXKHOCTH CTPOUTH
rpaguKd  CIOXHBIX (YHKIHA, ONPEACNTITh WX HAWOOJbIINE W HAWMEHBIINE
3HAYEHUSI, BBIYUCIATH IUIOMAAN (GUTYP U OOBEMBI TEN, HAXOAUTh CKOPOCTH U
YCKOpEeHHS TIpolieccoB. JlaHHas cojep)kareinbHas JIMHHS OTKPBIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTEMaTHYCCKHUX MOJIeJiel pealbHBIX CHTYaIluH,
MO3BOJISICT HAXOJWUTh HAWJIydlllee PEIICHHE B TMPUKIATHBIX, B TOM YHUCIC
COIMAITbHO-D)KOHOMHYECKHX, 3a/jadaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOTO
aHaiM3a CIOCcOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-IOTHYECKOTO U
KPEaTUBHOT'O MBINIUICHHS, (POPMUPOBAHUIO YMEHUU paclo3HaBaTh IPOSBICHUS
3aKOHOB MAaTEMaTHK{ B HayKe, TEXHUKE W MCKyccTBe. OOydaromuecss y3HAIOT O



BBIIAIONINXCST PE3yIbTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTHKH Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprxaTenbHO-MeTOAMYECKas: JTUHUS «MHOXKeCTBa U JIOTMKA) BKIIOUAET B
ceOsl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTMKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KypPC IIKOJIBHOW MaTeMaTHKHU
U TIpemiaraloT HanboJjiee YHUBEPCATbHBIA SI3bIK, OOBETUHSIONMIUNA BCE pPa3eiibl
MaTeMaTUKH # €€ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W UX TMPWIOKEHUs B eauHoe 1ernoe. [loaToMy BaxHO 1aTh
BO3MOXXHOCTh OOYyYaroIIeMyCss IOHHUMAaTh TEOPETUKO-MHOKCCTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMAaTUKH W HCIIOIh30BATh €TO MJISi BBIPAKEHUS CBOWX MBICIICH.
JlpyrumM BaXXHBIM TPU3HAKOM MaTeMaTUKU KaK HAyKd CleayeT NpHu3HaTh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBaHM M CJEIOBAHHE OMNPENCIEHHBIM
npaBuiaM  TOCTPOCHUSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  3JIEeMEHTaMu
MaTEMaTHYECKOH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
O0yYaroIIMXCs, TTO3BOJISIET UM CTPOHUTH CBOU PACCYXKIIEHUS Ha OCHOBE JIOTUYECKHUX
npaBuil, GOpMUPYET HABBIKH KPUTHUECKOTO MBITUICHHSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE TPH3BaHbBI
criocoOCTBOBaTh (HOPMUPOBAHHMIO HABBIKOB TOCTPOEHUS MOJIEIEH pealbHBIX
CUTYallMid, WCCICAOBAHMS D3THX MOJENEH C TIOMOIIBIO armapara aireOpbl
MaTEMaTUYECKOTO aHajiu3a, WHTEPHpPETAIMH TOJYyYEeHHBIX pe3yibTaToB. Takue
3a/1aHusl BIUIETEHBI B KaXKJIBIN U3 pa3/eloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HWCIOJIB3YETCs JJIs PEIICHHs MPUKIaAHBIX 3amad. [Ipu
pEIICHNH  peabHBIX  MPAKTHYECKUX  3a7a4  OOydYaroIIuecs  Pa3BUBAIOT
HAOJIFOIATeNTbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOIJIeMy.
HestenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS] TPUKIAIHBIX 3a7a4
OpraHu3yeTcsl B MPOLiecce U3yUeHHUs BCeX TeM yueOHOro Kypca « Anredpa u Hadasa
MaTEMaTUYECKOTO aHATTH3ay.

Ha wu3ydeHne yueOHOro Kypca «AnreOpa M Hayaja MaTeMaTHYECKOro
aHaim3a» otBoauTcs 272 4daca: B 10 kmacce — 136 gacoB (4 vaca B Heaenmo), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BIYMCICHUA

Panronanbabie uyncia. OOBIKHOBEHHBbIE W JECATUYHBIE JPOOU, MPOILIECHTHI,
OeckoHeuHble Tepuoanyeckue apoou. IlpumeHeHue apoOGell W MPOLEHTOB IS
peneHus NPUKIaAHbIX 3a1a49 U3 PA3JIUYHBIX OTPACiIed 3HAHUN U PEAIbHOM KU3HH.

JlelicTBuTenbHbIe 4Yuciaa. PanuoHanbHble W UPpPALMOHAIBHBIE YHKCIIA.
Apudmernueckre  omepalM ¢ JIUCTBUTENIBHBIMU  uYuciIaMd.  Momyib
JNEeUCTBUTEIBLHOTO YKCia U ero cBoicTBa. [IpubamkE€HHbIC BBIYMCICHUS, TTPAaBUIIA
OKpYTJICHUSA, IPUKHUJIKA U OLICHKA PEe3yJIbTaTa BEIYHNCICHUM.

Crenenp ¢ nensiM mnokaszareneMmM. buHoM Herorona. Mcenmone3oBanue
MOAXOASIIEH POPMBI 3aMMUCH TEUCTBUTEIBHBIX YHCEIT JIJIS PEIICHHS TPAKTUICCKUX
3a/1a4 U MPECTAaBICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenp C panuMoOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEJIBHBIM I10Ka3aTEeIIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JleciTUUHBIE U HATypabHBIC
Jorapu@mel.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
aAPKKOCHHYC M ApKTAaHI'E€HC YMCIOBOT0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M YypaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pelIeHrnE HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HEJBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpABEHCTB. MHOTrOYJI€Hbl OT OJHOW MepeMeHHOW. JleneHne MHOrodjgeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  UEIBIMHU
koapunmentamu. Teopema Buera.

[IpeobpazoBaHust YUCIOBBIX BBIPAXKEHUH, COICPKAIUX CTEIICHU U KOPHHU.

HNppauronanbHbie YpaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
VPpalHOHAIBHBIX YPABHCHUMU.

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS MOKa3aTEIbHBIX

YPaBHEHUM.

[IpeobpazoBaHue BRIPAKEHUI, COJIEPHKALTUX JIOTAPUDMBI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHBIE METO/BI pemeHus
Jorapu(MUYECKUX YPaBHEHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPHYICCKHUX BBIpa)I(eHI/Iﬁ. Pemienue TPUTOHOMCTPHUYICCKUX ypaBHeHHﬁ.



Pemenne cucrem JIMHEMHBIX ypaBHEHHMHA. Marpuia CUCTEMBbI JIMHEHHBIX
ypaBHeHMl. OnpenenuTens MaTpullbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAUYCHUS, IPUMEHECHHUE ONPEHECIUTENS I PEIICHUS
CUCTEMbl JIMHEMHBIX ypaBHEHUW. PelleHue NpUKIaIHBIX 3a1ad C IIOMOILIBIO
CUCTEMbl JIMHEWHBIX YypaBHeHUU. lccinenoBanue MNOCTPOCHHONM MOJACIU C
MOMOILBIO MATPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTEMAaTUYECKUX MOJEIIEN PEallbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHHII U HepaBEeHCTB. lIpuMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 Pa3IuYHbIX o0JiacTeid HayKu MU peaibHON
KU3HH.

DOyHKUMH U TPaPuku

Oyukius, crnocoObl 3amanus (yHkuu. B3aumMHo o00paTHbIE (YHKIHH.
Komnozunust Qynknuit. 'paduk QyHkimu. DnemeHTapHble peoOpa3zoBaHUs
rpadukoB GyHKIMA.

OOnacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmum.
[TpomexxyTku 3HaKomoCcTOSTHCTBA. UETHBIC M HEeU€éTHBIE QyHKIMU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbllee 3HaueHUs YHKIIUU Ha TPOMEKYTKE.

Jluneiinas, KBaApaTU4Has W JpOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHHUE U MTOCTPOEHUE UX IPaPUKOB.

CrenenHast pyHKLHMS C HATypaJbHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (yHKUUU OOpaTHOU
CTETNIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[Toka3zarenbHass U jorapupmuyeckas (yHKIHHU, UX CBOWCTBA M TpaduKH.
Hcnonp3oBanue rpadukoB GyHKIHHA IS pEeIICHUS YPaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peajbHBIX IMpoleccax M SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEN.

Havana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl IMOCJIEAOBATENbLHOCTEH. MeTon
MaTeMaTUYECKON WHIYKIUH. MoHOTOHHBIE u OrpaHUYeHHbIE
nocJie[oBaTeNbHOCTU. McTOpUsS BO3HUKHOBEHHS MaT€MAaTHUYECKOrO aHaju3a Kak
aHaM3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromiast
reomeTpuyeckas nporpeccus. Cymma G€CKOHEUHO yOBbIBaIOILIEH MeOMETpUUeCKOn
IIPOIrpeCCUU. JINHENHBIN U SKCIIOHEHIMAIBHBINA pOoCT. Uucmno e. Popmyiia CI0KHBIX
npoLeHToB. Mcnonb3oBaHWE TMPOTrpeccuu Uil pEelIeHUs peanbHbIX —3ajaay
MPUKIIAIHOTO XapaKTepa.



HempepeiBHbIE (QYyHKIIMM W WX CBOWMCTBA. TOYkW paspbhiBa. ACHMMOTOTHI
rpadukoB Qynkiui. CBoiCTBa (QYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB JUIsl pELICHHUS HEpaBeHCTB. l[IpuMeHeHHe CBOWCTB HENMPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBast u BTOpast mpou3BoaHbIe GyHKIMHU. OnpeaesaeHrue, reoMeTpUuIecKuil u
busnyecKkuii CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBogHBIE  DIEMEHTAPHBIX  (PYHKIUH. [IponsBogHass  CymMBbl,
MPOU3BECHUS, YACTHOTO U KOMITO3UIIMU (PYHKITUH.

MHo:xecTBa U JIOTHKA

MHO)k€eCTBO, Omepaluyu HajJ MHOXKECTBAMU M MX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IPOLECCOB M SBICHUW, IPU PELICHWM 3a1a4 W3 APYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEICTBHE,
JI0OKa3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHHS.

11 KVIACC

Yucaa 1 BIYMCICHUSA

HarypanbHbie u nenbslie uncna. [I[puMeHeHrne NMpU3HAKOB JEIUMOCTH LEJbIX
gyucell, HanOoubImuii obmmi aenmutens (mamee — HOJ]) n HamMenslee oOlee
kpatHoe (nanee — HOK), ocTatkoB 1o moay:nto, anropurma EBkiauaa ams pemeHus
3a/1a4 B LI€JIBIX YHCIIAX.

Kowmrmnekcuble yucna. Anredpanueckass W TpUTOHOMETpHYeckas (OpMbI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApupMETHYEeCKHE OIepaluu C KOMIUIEKCHBIMU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YHCEJ Ha KOOPAMHATHOM IIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHr U3 KOMIUIEKCHOTO uncna. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema W COBOKYNMHOCTh YpaBHEHWW U HEPaBEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHCHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIE METOJBl PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU(PMHUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMHu.



[IpumMeneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHUYeCKUX 3aJady M 3aJady M3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HU, UHTEPIPETALMS IOJYYEHHBIX PE3YJIbTATOB.

DOyHKUUHN U TPaPUKHU

I'padux kommnosunuu ¢yHkuuil. I'eomerpuueckue o0pas3bl ypaBHEHUW WU
HEPAaBEHCTB HAa KOOPJIMHATHOM IUIOCKOCTH.

Tpuronomerpruueckne QPyHKIUU, UX CBOMCTBA U TPAPUKH.

['paduueckre mMeTonbl pellleHUs YpaBHEHUI W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHU 3a/1a4 C TapaMEeTPaAMHU.

Hcnonw3oBanue rpadukoB QGYHKIUN Uil HCCIEIOBAHHUS MPOIECCOB H
3aBHCHMOCTEM, KOTOpbI€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX y4eOHBIX
MPEIMETOB U PEATIbHOMN KU3HMU.

Havana MaTeMaTH4eCKOro aHajamn3a

[IpumeHeHue Mpou3BOAHON K MCCIENOBAHHMIO (DYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  HaxoxaeHue  HauOosbIIEr0 W HAaMMEHBUIETO  3HAYEHUU
HENpepbhIBHON (QYHKIIMN HA OTPE3KE.

[IpuMeHeHne NpPOU3BOJHOM I HAXOXKACHUS HAWIY4Ilero pElIEHUs B
NPUKJIAJAHBIX 3ajadyax, JUIsl OINpEENIeHUs] CKOPOCTH W YCKOPEHMs Tpolecca,
3aIaHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOoOpa3HbIX. I[lepBooOpaszHbie
snieMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

HNnTerpain. I'eomeTprueckui CMBICJI WHTErpala. Brruuciienue
onpenenéHHoro uHTerpana o gopmyne Hetorona-Jleibuua.

[IpumeHeHne uHTErpana A HAXOXKIACHUS IUIOMAAEH IUIOCKUX (QUryp M
00BEMOB r€OMETPUUYECKUX TEIL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUH. MaTemaTH4eckoe
MOJICTMPOBAHUE PEATbHBIX TMPOILECCOB C TOMOIIBI0  Au(depeHITHaATbHBIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUNA 00YUaAIOMIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  oOIIecTBa,  MpEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHUH,
IpoLenyp TpakJaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHl U JIPYroe), yMEHUue
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUNCKOM T'PaKIaHCKONW HIACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHMCKONM MAaTEMAaTHMKH, LIEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAaHUE JTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cpOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, STUYECKOTO NMOBEACHUS, CBA3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKH M JEATEIIbHOCTbIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOTO OyAyIIero;

4) 3¢cTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYAas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUHA, PACCYKICHUI, BOCTIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MMacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE MUTAaHHE, COAIAHCUPOBAHHBIA PEXKUM 3aHATUI U
OTIIbIXa, PEryisipHas ¢pu3nUecKasi akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON 1€ATENbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE LIEHHOCTH TPYAOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCUOHAIBHOW  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccur U Ppeanu3oBbIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eCKoMy  OOpa3oBaHUI0 U
caM0o0Opa30BaHUI0 HAa NPOTSHKEHUUW BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIHUSHUS
COIIMAIbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIUATIbHOU
CpeIbl, 0OCO3HaHHUE II100aIbHOI0 XapaKTepa dKOJIOTHISCKUX ITPOoOIeM, OpUSHTAIIHS
HAa TIPUMCHECHHE MaTEMaTHMYECKHUX 3HAHUN IS pelieHdus 3agad B 00JacTu
OKpYJ)Karolel cpelbl, IJaHUPOBAHHE TIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJEACTBUMN JIJIsl OKPY>KAIOIEe Cpeibl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAYKHW W OOIICCTBEHHOW  MPAKTUKH, ITOHUMaHUE
MaTeMaTUYeCKOW HayKh Kak c]epbl 4YeloBEeUeCKOW JesATeTbHOCTH, JTaroB €&
pa3BUTUA M 3HAUYUMOCTH JJISI PA3BUTHS UMUBUIM3ALMHU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKXH W MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHpa,
TOTOBHOCTh OCYIICCTBJISATh IPOCKTHYID M HCCIEIOBATEIBCKYIO JESATEILHOCTD
WHJVMBUAYAJIBbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAIbHBbIE Y4eOHbIe 1eHCTBUS

Bba3oBble JJoruuyeckue JelcTBUA:

BBISIBISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, TOHSTUW, OTHOIICHUH MEXAYy TMOHATHSAMHU, (HOPMYIUPOBAThH
oTpeieSIieHUs] TIOHITUH, YCTaHABIUBAThH CYIIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHUSI, KpUTEPUU MTPOBOAMMOTO aHAIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh ©  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHBIC, CIMHUYHbBIC, YACTHBIE U OOII1E, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U TIPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOJCHUSAX U YTBEPKICHUSIX, MPEAJiaraTb KPUTECPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNIA;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh aPryMEHTAIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BBIOWpATh Ccrmoco0 pemieHuss y4eOHOW 3aaaud  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  YyuéToM
CaMOCTOSITEJILHO BBIJCIICHHBIX KPUTEPUER).



ba3oBble ncciaenoBarebCKue AeiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodIieMy,
yCTaHaBJIMBAaTh HUCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIETOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00beKTa, SBIICHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMU, SIBICHUSIMU, POIECCAMU;

CaMOCTOSITETILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO pPe3yjibTaTaM
MPOBEJAEHHOTO  HAOJIOJICHMS, KCCIENOBAaHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOLECcCa, a TAKKE BBIIBUIAThH
MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora c unpopmanmeii:

BBISBJISITH AeUUIUTH MHPOPMAIIMHU, NAHHBIX, HEOOXOJUMBIX NJisi OTBETA HA
BOIIPOC U JIJI PEUICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATH3UPOBATh W HMHTEPHPETUPOBATh HMHGPOPMAIMIO PA3IUYHBIX BHJIOB U
dbopm npeacTaBICHNUS,

CTPYKTYpHUpOBaTh MH(OpMAIIHIO, MPEACTABIATh €€ B PAa3IUUYHBIX (popmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATH HaJEXKHOCTh uH(bOpMaIIH o CaMOCTOSITETIbHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKATHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMi  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TMHUCBMEHHBIX TEKCTaX, /laBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0JIe OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKAaeMON TEMBI,
npoOJieMbl, peliaeMo 3ajadyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pEIIEHUsl, COIMOCTAaBIATh CBOM CYXKACHUS C CYXICHUSIMHU JPYTUX YUYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIMYMe W CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyJIMPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUICHUS C Y4€TOM 3ajau
MPE3EHTAIMN U 0OCOOEHHOCTEH ayTUTOPHUH.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YU4eOHBIC 1eiiCTBUA



Camoopranusanus:

COCTaBIIAThH IIJIaH, aJITOPUTM PEIIEHUS 33a]1ayH, BHIOUPATh CIIOCOO PEIICHHS C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUN C YYETOM HOBOM MH(OpMAUK.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TMO3HABATEJIbHOM  pediiekcMd Kak  OCO3HAHUA
COBEPIIAEMBbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJECTh
crioco0amMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3ysibTara peIIeHHs
MaTE€MaTHYE€CKOM 3a/1a4H;

NpeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEIICHUU 3a7auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSIM, OOBICHATH MPUYUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJIUTh OIIHUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MIOHMMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThl mMpU pelIeHUH Y4YeOHBIX 3ajay, MPUHUMATH II€db COBMECTHOM
JIEATeIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW paboThl, pacrpeneisTh
BUJIbI palbOT, [OrOBapuBaTHCS, OOCYX AaTh MPOLECC U pe3yJabTar pPadoTHI,
00001aTs MHECHUS HECKOJILKHX JIIOJIEH;

y4aCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCyXAeHUS, OOMEH MHECHUH,
«MO3TOBBI€ IITYPMBD» U HHBIC), BBHIMIOJHATH CBOK 4YacTh pabOThl U
KOOPAUHUPOBATh CBOM JACHCTBHUS C JPYTMMH YJE€HAMH KOMAaH/bI, OIEHUBATh
KauyecTBO CBOETO BKJIaJa B OOMMIMN MPOAYKT MO KPUTEPUAM, CPOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

NPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kJjacce oOydyarOIIMICSd TOJYYUT CICIYIOIINE
MpeAMETHbIE PEe3yabTaThl MO OTJAEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauaja MaTeMaTUYECKOr0 aHAIN3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: PAIMOHAIBHOE YHCIO, OECKOHEUHas
nepuoandecKas JapoOb, TMPOILEHThI, HppaAlMOHATBLHOE YHUCJIO, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

NPUMEHSTh JpOOM W TPOLIEHTHI JISI PEHICHUS NPUKIATHBIX 3a4ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU KU3HU;

MIPUMEHSITH PUOTHKEHHBIC BEIYMCICHUS, IPABUIa OKPYTIICHHS, IPUKUIKY U
OIIEHKY p€3yJbTaTa BEIYUCICHUI;



CBOOOIHO OMEpUPOBaTh MOHATHUEM: CTENEHb C LEJIbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JUIsl PeIEeHUS
MPAKTUYECKUX 33/1a4 U MPEICTABIICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypajbHOMU
CTEIICHH;

CBOOOIHO ONEPUPOBATH MOHSATHEM: CTEIIEHD C PAllMOHAIBHBIM [TOKa3aTeJIeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(M YWcHa, NECATHUYHBIE W
HaATypaJbHbIC JIOTapU(DMBL;

CBOOOJHO OMEPUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC
YUCJIOBOTO apTyMEHTAa;

ONEPUPOBATH MOHATHUSIMHU: APKCHHYC, APKKOCUHYC U apKTAHI€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJTHO OIEpUPOBATh MOHITHSAMHU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPAaBHEHUS U YPABHEHUA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3IMYHbIE METOJBl PEIICHUS pPAIMOHAIBHBIX H JIPOOHO-
palMOHAIIBHBIX YpPaBHEHWH, MPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C IeJbIMA KOo3((pHUIMEeHTaMi, KOPHHM MHOTOWIEHa, MPUMEHSTh
JIeJICHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pEIICHUS 3a/1a4;

CBOOOJHO OMNEpUPOBATh MOHATHSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHHIA,
MAaTpHIa, OMNPEAECIUTENb MAaTpPULbl 2 X 2 W €ro TreOMETPUYECKUN CMBICIH,
WCIIOJIb30BaTh CBOMCTBA OMpEAEHUTENss 2 X 2 I BBIYMCICHHUS €ro 3HA4eHUs,
MIPUMEHATh ONPEACIUTENIN JJIsi PEUICHUS CHCTEMbl JIMHEMHBIX YPaBHEHHU,
MOJICJIMPOBATh PEAJIbHBIE CUTYALlUH C TIOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHU,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IOMOILIBKO MaTpPULl U ONPEACIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTAT;

WCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOPHAMH JUIsi TpeoOpa3oBaHMS
BBIPAKCHUU;

BBINIOJIHATH MPE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COEPIKAIUX CTEIEHH C
palHOHAIIbHBIM [T0KA3aTEIIEM;

UCIIOJIb30BaTh CBOICTBa JgorapupmMoB JUTSE npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUN;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: HUPPAIMOHAIBHBIC, MOKa3aTelbHbIE H
JorapupMUYECKUE YPaBHEHUS, HAXOIUTh UX PEIICHHS C TOMOUILI0 PABHOCUIBHBIX
NIEPEXO0/I0B W OCYIIECTBIISASA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI Ui IPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBHIPAKCHHUI;

CBOOOJTHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh HEoOXoAumble (GOpPMYJBl Ui  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKHUX YPaBHCHUH;

MOJICIMPOBaTh pealibHbIe CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIDOKCHUS, YPAaBHEHHs, HEPaBEHCTBA IO YCIOBUIO 3a/layd, WCCIE0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOIH30BAHUEM alllapaTa aireopshl.

@Oynkuuu ¥ rpapuku:

CBOOOJHO OIEpPUPOBATh MOHATHAMU: (PYHKIUS, COCOOBI 3aaHusl (PyHKIIUH,
B3aMMHO OOpaTHble (QYHKIMU, KOMMO3UIMS GYyHKIUNA, Tpaduk QyHKIUH,
BBITIOJTHATD dJIEMEHTapHbBIC TPeoOpa3zoBaHus rpa@uKoB QYyHKIIHIMA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOXXECTBO
3HaYeHUN (QYHKIWMH, HYJIH (QYHKITUHU, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OINEpPUPOBATh TMOHATHSIMH: 4YETHbIE H HEUETHBIC (QyHKIHH,
nepuoandeckue (PyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMbI (YHKIIMH, HauOoJbllee M HaUMEHbIIee 3HaueHHe (YHKIUH Ha
IPOMEXKYTKE;

CBOOO/IHO OTNEpPHPOBATh MOHATUSAMU: CTENCHHAs] PYHKIHS C HATypajIbHBIM U
[ENBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMH C HATYpaldbHBIM U LEJIBIM
nokasaresieM, rpaduk KOpHsS N-Od CTeNeHW Kak (YHKIMH OOpaTHOM CTETNEeHH C
HATYypaJbHBIM MOKa3aTeJIeM;

ONEpUPOBATh TIOHATUSAMU: JUHEWHAs, KBaJpaTUYHAsI U JpOOHO-THHEWHas
(GYHKIMH, BEITIOTHATH 3JIEMEHTApPHOE UCCIIEIOBAHUE U IOCTPOCHHUE UX TPAPUKOB;

CBOOOJTHO OMEPHPOBATH TMOHATUSMU: TOKa3aTelbHAsI W JorapudMudecKas
byHKIUHA, WX CBOWCTBA W TpadUKH, HMCIOIH30BaTh MX TPAPUKHA JIS PEIICHHUS
YpPaBHCHUM;

CBOOO/IHO OMEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
OIpe/ieTICHNe TPUTOHOMETPHUECKUX (PYHKITHI YUCIIOBOTO apTyMEHTA;

UCIIOJIb30BaTh Trpaduku (GYyHKIMA IS HWCCIENOBAHUS TPOILECCOB M
3aBUCUMOCTEH MPHU PEHICHUH 3a/1ad U3 JIPYTUX y4eOHBIX MPEIMETOB M pealbHOU
KU3HU, BBIpaAXXaTh (HOpPMyIaMH 3aBUCIMOCTH MEX/Ty BETHIHMHAMU;

Hauana maTeMaTH4ecKOro aHAJIu3a:

CBOOOJIHO OMEpUPOBATh MOHATUSAMU: apuMeTndeckas U TEeOMETpUUYECKas
nporpeccusi, 66CKOHEUHO yObIBaIOIasi FreOMETpUIECcKasi MPorpeccus, JINHEHHBIA U
HKCIIOHEHITMATIBLHBIN POCT, OpMya CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
0 KOHCTAHTE;

UCTIONB30BaTh TPOTPECCHH JJIsl PEIICHUS PEalbHBIX 3a]a4 MPUKIATHOTO
XapaKkTepa;



CBOOO/IHO ONIEPUPOBATH MOHATUSMU: MTOCIIEOBATEILHOCTD, CIIOCOOBI 3aJaHUs
IIOCJIEI0OBATEIBHOCTEN, MOHOTOHHBIE M OIPAaHMYEHHBIE I1OCIEAOBATEIBLHOCTH,
IIOHUMATh OCHOBBI 3apOXKIEHUA MATEMATUYECKOIO0 aHalau3a Kak aHajlnu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJHO ONEpPUPOBATH TMOHATUAMM: HENPEpPbIBHbIE (PYHKUUU, TOUYKH
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI rpaduka QyHKINHY;

CBOOOJIHO OIEpHpOBaTh MOHATHEM: (GYHKIUS, HENpEpbIBHAsS Ha OTpPE3KE,
IPUMEHATH CBOICTBA HETIPEPHIBHBIX (QYHKIUH /171 peLIeHUs 3a/1a4;

CBOOOJTHO OMNEpPUPOBATH TMOHATUAMM: TepBas M BTOpas MPOU3BOJHBIC
(GyHKUIMH, KacaTelnbHasd K rpaduKy (QpyHKINY;

BBIYUCIIATH IIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHUs], YACTHOIO U KOMIIO3ULIUU
IBYX (YHKIUI, 3HaTh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIINA;

UCIIOJb30BaTh I€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON s
peleHus 3anad.

MHoxkecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  TMOHATHUSIMHU:  MHOXECTBO,  OINEpald  HaJ
MHOXECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIsl ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yYeOHbIX MPEAMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: OIPEACIICHUE, TEOpeMa, ypaBHEHHUE-
CIIEJICTBHE, CBOMCTBO MaTeMaTHYECKOI0 00bEKTa, 10Ka3aTeIbCTBO, PABHOCHIIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOydyarOIIMIiCS TOJYYUT CIICIYIOIINE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOIro
Kypca «AnreOpa 1 Hadyajla MaTEMaTUYECKOTO aHATU3a»:

Yuciia ¥ BIYMCICHUSA:

CBOOOJIHO ONEpUPOBaTh MOHATHSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOECTBA HAaTypaJbHbIX M LEJbIX YUCEJ, MCIOJIb30BaTh MPHU3HAKU JIEITUMOCTH
uensix yucen, HOJl n HOK HaTypanbHBIX 4nceln [uisl peleHust 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO ONEpUpOBaTh MOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBaTh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHS;

CBOOOJTHO OINEpUPOBaTh MOHATUSMU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YHUCIa B alreOpanyeckod u
TPUTOHOMETPUUYECKOI (hopMe, BBIMOIHATH apu(METHUECKHE ONepaluyl ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOO/IHO OMEpUPOBATh MOHATUSMHU: HPPALMOHAIBHBIC, TOKa3aTelbHbIE U
jgorapu(MHUYECKHE HEPaBEHCTBA, HAXOAUTb MUX PEUIEHUS C  I[OMOIIBIO
PAaBHOCWJIBHBIX IIEPEXOMOB;

OCYUIECTBJISITh OTOOpP KOpPHEM MNpH pElIEHUHW TPUTOHOMETPUUYECKOIO
YPaBHEHHUS;

CBOOOIHO OINEpPUPOBaTH MOHITHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble  (OpPMYJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOIAUTh PEIICHUS
CUCTEMBI U COBOKYIMHOCTEH pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
Jgorapu(MUYECKUX YPaBHEHUI U HEPABEHCTB;

pemars palMOHAJIbHBIE, UppalroOHaIbHbIE, [IOKa3aTeJIbHEIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
CoZIeprKaIlye MOYJIM U IapamMeTphl;

IPUMEHATH TpaduyecKrue METOIbI ISl PeIICHUS! YpaBHEHU U HEPaBEHCTB, a
TAKK€ 3a/1a4 C apaMeTpaMus;

MOJIENIMPOBAaTh peajbHblE CHUTyallMM Ha S3bIKe aiareOpbl, COCTABIATH
BBIDAXECHUSA, YPaBHEHMS, HEPABEHCTBA W HX CHUCTEMBI IO YCJIOBHUIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM allapara anreopsl,
VMHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTAT.

DyHKUUM U rpaguKu:

CTpOUTh TpadUKu KOMMO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOIO
MCCJIEIOBAaHUS U CBOWCTB KOMIO3UIUU JABYX (DYHKIIHIA;

CTPOUTH TeOMETpHUecKue o0pa3bl ypaBHEHHMM U  HEPaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJIHO  OIEpPUpPOBaTh MOHATUSAMU: TpaUKU  TPUTOHOMETPUUECKHUX
dyHKUMH;

OPUMEHATh (QPYHKUMU [ MOJEIUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havana MmaTeMaTH4yecKoro ananamsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JIJIS UCCNEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaOOJbIIEE U HAMMEHbBIIIEE 3HAUCHUsI (DYHKIIMU HEMPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOJHYIO JUIS HAXO0XKJICHHS HAWIy4dlIero peuieHus B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-d)KOHOMHMYECKUX, 3aJadax, JJis
ONPEJENICHUs] CKOPOCTM M YCKOPEHHsl MpoLecca, 3aJaHHOro (QopMyson WU
rpadgukom;



CBOOOJHO OMEpHUPOBATH TMOHATHIMH: TEPBOOOpa3Hasi, OMpPEHCIEHHBIN
WHTErpajl, HAXOJWTHh IEPBOOOpPA3HBIC HIEMEHTAPHBIX (DYHKIIMH ¥ BBIYUCIATH
uHTerpan no popmyie Herotona-JIeionuna;

HaXOJUTh TUIOIIAIU TJIOCKUX (DUTYP U 0OBEMBI TEJI C TOMOIIbIO HHTETpaa;

MMETh MPEACTABICHUE O MATEMAaTHYECKOM MOJICIIUPOBAHUM HA TIPUMEPE
coctaBiieHus MU PepeHITNATBHBIX YPaBHEHU;

pelars NpPUKIIAJHbIE 3a4a4d, B TOM YHCIIE COUUAIBHO-D’KOHOMUYECKOTO U
bu3nUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

MHOX€eCTBO 1eHICTBUTENBHBIX YHCEIL.
MHorounensl. PaninonanbHble ypaBHEHUsS U
HepaBeHCTBa. CHCTEMbI IMHEHHBIX
ypaBHEHUN

Oyukuuu U rpadpuku. CreneHHas QyHKIUS C
LIEJIBIM [TOKa3aTeseM

Apudmerndecknii KOpeHb N-0i CTENCHH.
WppanmonansHbie ypaBHEHUS
ITokazarenbHas ¢pyHnkuus. [lokasarenbHble
ypaBHEHHS

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEHHs
Tpuronomerpuieckne BIpaKEHUS U
ypaBHEHHS

[TocnenoBaTeabHOCTH U MPOTPECCUU
HenpepsiBabie pynkiuu. [IponsBoanas
[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

Koan4yecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHnTpoJbHbIe
padoThbI

10

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchbl



11 KITACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

HccnenoBanue GyHKIMA ¢ TOMOIIBIO
MPOU3BOAHOMN

[lepBooOpasHas 1 UHTETpa

I'paduku TpUroHOMETpHUUECKUX (PYHKITHIA.
TpuronomeTpruyeckue HepaBeHCTBA

HppanmonanbHele, TOKa3aTeIbHBIE U
norapupMUIECKUE HEPABEHCTBA

KommiekcHsle uncna
Harypanbnsle u nensle ynucna

CucreMbl paliioHATBHBIX, UPPALMOHATBHBIX
MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX
ypaBHEHUU

3amaun ¢ mapaMmeTpamMmu

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KoHnTpoJbHbIe
padoThI

10

IIpakTHyeckue
padoThI

JIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl






IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne
Tema ypoka
n/n
1 [[MHO»XeCTBO, ONepaliiy HaJl MHOYKECTBAMHU
Y X CBOMCTBA
2 Juarpammsl Diinepa-Benna
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
amnmnaparta JJisl peleHus 3a1a4
Pammmonansabie ynciaa. OOLIKHOBEHHEIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI,
OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
PanyionanbHbie yrciia. OOBIKHOBECHHBIC H
5 JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEYHBIE MTEPUONUECKUE TPOOH
6 [Ipumenenue qpoOei u MPOLEHTOB ISt
pelieHust MpUKIAIHBIX 3a/1a4
7 [Tpumenenue apobeli U MPOIEHTOB IS
pelIeHUs TPUKIAJHbIX 3a7a4
8 JleicTBuTenbHBIC Yncia. PaimonanbHbIC U
HppaloHaJbHbIC YHCTIa
9 Apudmerndeckue onepanum ¢
JIEUCTBUTEITHHBIMHM YHCIIAMHU
10 Mopynb AeHCTBUTEIBHOTO YHCIIA U €r0

CBOMCTBA

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJICKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl



11

12

13

14

15

16

17
18

19

20

21

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPABUIIA
OKpPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCICHUN

OcHOBHBIE METO/IBI PEILIEHUS LENbIX U
JpOOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

OcCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEpaBEHCTB

OCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANIBHBIX YPaBHEHUN U
HEpaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHoro4sieHsl ¢ HeIbIMU KO3 QUITMEHTaMH.
Teopema Buera

Pemienue cuctem JIMHEHHBIX YpaBHEHUM
Pemienne cucreM IMHENHBIX ypaBHEHUN
Marpuiia cuCTEMbI TUHEUHBIX YPABHEHUIA.
Onpenenurens MaTpulpl 2X2, €ro
T€OMETPUYECKUI CMBICIT U CBOWCTBA;

BBIYHMCIICHHUEC €I'0 3HAYCHUA

Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPHUECKU CMBICT 1 CBOWCTBA;
BBIUHCIIEHHUE €T0 3HAUCHUS

[TpumeHeHue onpeaenuTeNs Uil pelieHus
CHUCTEMBI JINHEHHBIX YPaBHEHU



22

23

24

25

26

27

28

29

30

31

32

33

Pemienne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHU

Penienue nmpukiazHbIX 3aa4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHU

Kontponbhas pabora: "Pannonanbhble
ypaBHEHHUS U HepaBeHCTBA. CUCTEMBI
JIMHEWUHBIX ypaBHEHUI"

OyHKIMS, C1IOCOObI 3aaHusT (PYHKITHH.
B3aumno obpathbsie pyHkuuu. Komnosunus
byHKIMA

I'padux dpyHkunu. DnemMeHTapHbIe
npeoOpa3oBanus rpadukoB GyHKINI
OO6nacTb onpenieneHnss 1 MHOKECTBO
3HaueHU QyHkimu. Hymm QyHkimm.
[IpomexyTKH 3HaK OCTOSTHCTBA

UETHbie 1 HEUETHBIC (PYHKITUH.
[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITUH.
Haunbonpiiee 1 HauMeHbIlIee 3HaAUYCHUE
(GYHKIIUN HAa TPOMEKYTKE

JluneiiHasi, KBaJpaTU4Has U IpOOHO-
nuHEeHHas QyHKIH

DJeMeHTapHOe UCCIeI0BaHuEe U
HOCTPOCHUE TPAPUKOB ITUX (PYHKLUH

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MoCTpoeHne TpaPuKOB ATUX PYHKITUN

CrerneHs ¢ LOCJIBIM ITIOKAa3aTCIICM. bunom



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CreneHb ¢ LIETBIM ITOKa3aTeaeM. buaom
Hrrotona

CrenenHast GyHKIIHS C HATYPAJIbHBIM U
LEeNbIM MToKa3artesieM. E€ cBoiicTBa u
rpaduk

KonTtponpHas padora: "CreneHHas
¢ynkuus. E€ cBolicTBa u rpadux"

ApudmeTraeckuii KOpeHb HATYpaIbHOM
CTEIEHHU U ero CBOKMCTBA

ApudpmeTnueckuii KOpeHb HaTypaJIbHOU
CTEIEHU U €ro CBOKWCTBA

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHUH,
COJIepXKaIUX CTETIEHU U KOPHU

[TpeoOpa3oBaHUs YUCIOBBIX BRIPAKECHUH,
COJIepXalIUX CTETIEHU U KOPHU

[IpeoOpazoBaHMs YUCIOBBIX BHIPAKEHUH,
coAepKalIuX CTENEHU U KOPHU

Uppanmonansusie ypaBHeHUs1. OCHOBHBIE
MCTOJbI pCHICHUA UPpPALTVOHAIBHBIX
YpaBHEHUU

HppanumonaneHele ypaBHeHUs1. OCHOBHBIE
METO/BbI PELICHNS UPPALUOHAIBHBIX
yYpaBHEHUU

WppanumonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHATIbHBIX
YpaBHEHUU

PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH



46

47

48

49

50

51

52

53

54

55

56

57

UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXO/bI B PELHICHUH
UpPpalMOHATILHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU
UPPALMOHAJIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBbI B PELICHUU
UPPALMOHAIILHBIX YPABHEHUN

CgoiicTBa 1 rpaduK KOPHSI N-0i CTETICHU
KaK (DyHKIIMM OOPaTHOM CTEIICHH C
HATYpaJIbHBIM MOKa3aTeleM

CaoiicTBa U rpauK KOpHsI N-Oi CTENEeHU
KaK (yHKIIMH 0OpaTHOW CTENEHH C
HaTypaJIbHBIM I10Ka3aTeleM

KontponsHast padora: "CBolicTBa 1 rpaduk
KOpHS n-0¥ creneHu. MppannoHanbHble
ypaBHeHuUs"

CreneHsp ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U
€€ CBOMCTBA

CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U
e€ CBOICTBA

CreneHsb ¢ palilMOHAIBHBIM [TOKA3aTEIEM U
e€ CBOMCTBA

[oxa3zatenpHast GpyHKIMS, €€ CBOMCTBA U
rpadux

Hcnonb3oBanue rpaduka GyHKIUN AT
pEILIEeHUs] ypaBHEHUI

Wcnonb3oBanue rpaduka GyHKINN A5
pelIeHHs] ypaBHEHUI



58

59

60

61

62
63
64
65
66

67

68

69

70

71

72

[loka3arenbHble ypaBHEeHUsA. OCHOBHBIE
MCTO/JbI pCHICHUSA ITOKA3aTCIIbHBIX
YpaBHEHUI

[Toka3zarenbHble ypaBHeHUs. OCHOBHbIE
METO/IbI PEIIEHUS ITOKA3aTENbHBIX
YpaBHEHUU

[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE
METO/Ibl PEIICHNUS IOKa3aTENbHbIX
YpaBHEHUU

Kontponbnas padota: "[lokazarenpHas
¢yuxuus. [lokasarenbHble ypaBHeHUS"

Jlorapudm umncna. CoiicTBa jJorapudpma
Jlorapudm uucna. CoiicTsa gorapudpma
Jlorapudm umncna. CoiicTBa jJorapudpma
JlecaTuuHbIe U HaTypaJlbHBIE JOTapH(PMBbI
JlecaTU4HbIE U HATypaJIbHBIC JTOTapH(PMbI
[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
Jorapugpmbl

[TpeoOpa3oBanHue BbIpaXeHH, coepKalux
aorapudmsl

[Ipeo6pa3oBanue BbIpakeHUI, CoEpKALUX
J0TapupMbI

Jlorapudmmueckas pyHkius, e€ cBOWCTBa U
rpadux

Jlorapudmuueckas ¢pyHKms, €€ CBOWCTBA U
rpaduk

Hcnons3oBanue rpaduka QyHKIMM 115
peleHus ypaBHEHUN

R
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74

75

76

77

78

79

80

81

82

83

84

Hcnonp3oBanue rpaduka QyHKINH 115
peleHus ypaBHEHUI

Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE
METObI peIIeHUs JIorapu(pMUIECKUX
yYpaBHEHUU

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METO/bI pelIeHUs JIorapu(pMUIECKUX
ypaBHEHUH

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METO/Ibl PelIEeHuUs Jorapu(PMUIECKUX
YpaBHEHUU

PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUN
JOTapuPMHUECKUX YPaBHEHUI
PaBHOCHIIBHBIE IEPEXObI B PEILICHUH
JOrapupMHUUECKUX YpaBHEHUI
KonTponbnas pabota: "Jlorapudpmuueckas
byukus. Jlorapugmudeckre ypaBHeHus"
CuHycC, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOTO apryMeHTa

CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCJIOBOT'O apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
oTpeielIeHue TPUTOHOMETPHUYECKUX
(YHKIMH YUCIOBOTO apryMeHTa



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

TpuronomeTpuyeckas OKpyKHOCTb,
OIpeIeIEHUE TPUTOHOMETPUUECKUX
(GYHKIUI YUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITbI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITbI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[IpeobpazoBaHne TPUrOHOMETPHUUECKUX
BBIPAKCHUI

[Tpeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKEHUM

[IpeobOpazoBaHre TPUTOHOMETPHUIECKHUX
BBIPKECHUI

[IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKECHU

Peniennie TpUroHOMETPUYECKUX YPaBHEHUI
PemieHne TpUroHOMETpUYECKUX YPAaBHEHUM
Penienne TpUroHOMETPUUECKUX YPaBHEHUM
Pemenne TpUroHOMETpUYECKUX YPAaBHEHUM
Penienne TpUroHOMETPUUECKUX YPaBHEHUM
Pelienne TpUroHOMETPUYECKUX YPAaBHEHUI
Pemienne TpUroHOMETPUYECKUX YPAaBHEHUU

KoHnTtponbHas padoTa:
"TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"

IlocimenoBaTenbHOCTH, CIOCOOBI 3aIaHHUs
rnocienoBarelbHocTe. MeTon

N Rl

I S N N e
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104
105

106

107

108

109

110

111

112

113

114

115

116

MaTeMaTUYECKON MHIY KLU

MOHOTOHHBIE U OTpaHUYCHHBIC
10CJIeI0BaTeIbHOCTH. IcTOpHs aHam3a
OECKOHEYHO MaJIbIX

Apudmernueckast mporpeccus
I'eomerpuueckas nporpeccust
beckoneuyHo yObIBatomiasi reoMeTpruIecKast
mporpeccust

Cymma 6eckoHEeuHO yObIBaromei
FE€OMETPUUECKOH POTrPECCUH

JIMHEeHBIN 1 SKCIOHEHIIUAIBHBIA POCT.
Yucino e. Popmyia CI0KHBIX TPOLIEHTOB
JIMHEeHBIN ¥ YKCIOHEHIUAIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLICHTOB
Hcnonb30Banne nporpeccuu Ajs peleHus
peaNbHbIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa
Konrtponbnas pabora:
"ITocrenoBarenbHOCTH U Iporpeccuu’”
HenpepoiBHble (GyHKIIMU U UX CBOWCTBA
Touxa pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

CpoiicTBa (yHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

CBoiicTBa (hyHKIMIA HETIPEPHIBHBIX Ha
OTpE3Ke

Merozn UHTEPBAJIOB ULl PELLEHUS
HEPaBEHCTB



MCTO,Z[ HWHTCPBAJIOB JIA pCIICHUS

117
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl pEeLLICHHS
HEPABEHCTB

119 [IpumMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIUHN 1S perieHus 3a1a4y

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKUMN 1715 pereHus 3a1a4

Basl M BTOpasi MPOU3BOHbBIE (PYHKIIUU

121 Ile

122 Onpenenenue, reOMETPUIECKUI CMBICIT
IIPOU3BOJHOU

123 Omnpenenenue, GU3NUECKUI CMBICIT
MIPOU3BOAHOMN

124 YpaBHEHHE KacaTeIbHOM K TpaduKy
byHKIAHA

125 YpaBHeHHE KacaTebHOU K TpapuKy
byHKIMHA

126 [Ipou3zBoHbIE AIIEeMEHTAPHBIX (QYHKINUN

127 ITpousBoaHbIe 31eMEHTAPHEIX DYHKIIUHA

y

128 [IpousBoHas CyMMBbl, IPOU3BEACHMUSI,
YaCTHOTO ¥ KOMITO3UIIMU (yHKIIHN

129 [Tpou3sBoHAst CyMMBI, IPOU3BECHHUS,
YaCTHOTO U KOMITO3UIMU (QYHKIMH

130 [IpousBoHas CyMMBbl, IPOU3BEACHMUS,
YaCTHOT'O U KOMITO3UIIMU (QYHKIMH

131 Kontponsnas padora: "[IpouszBoanas”

132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS



133

134
135

136

3HaHui: "YpaBHeHusn"

[ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aluUs
3HaHui: "OyHkun"

Hrorosas KoHTpOIbHAS paboTa
HroroBast koHTposIbHAs paboTa

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTeJIbHbIC

padoThI padoThI
pecypchl

[IpuMeHeHne MpoOn3BOJHOM K

nccae0BaHuIo (PyHKIUN Ha 1

MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne NpoOn3BOJHOM K

Hccie0BaHuIo (PyHKIUHN Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne IPOU3BOJHOM K

WCCIIeIOBAaHUIO (DYHKITUH Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne npou3BOIHON K
UCCIIeIOBAaHUIO (PYHKIUI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeneHne npou3BOIHON K
nccae0BaHuIo (PYHKIUH Ha 1
MOHOTOHHOCTH M 9KCTPEMYMBI

[Ipumenenne npou3BOTHON K
nccae0BaHuIo (PyHKITUH Ha 1
MOHOTOHHOCTH M 9KCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAUYCHHUS HETPEPHIBHON 1
(hyHKIMH Ha OTpe3Ke

Haxoxnenue HauOOJIBIIIETO U 1



10

11

12

13

14

15

16

HAaMMEHBIIIETO 3HAYECHUS HENPEPBIBHOM
(GyHKIIMY Ha OTpE3Ke

Haxoxnenune HanOoupIIero u
HaUMEHBLIETO 3HAYEHUS HETIPEPBIBHOM
(GyHKIMK Ha OTpe3Ke

Haxoxnenne HanOoIbIIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(yHKIIMHM Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEITPEPHIBHON
(GyHKIIMY Ha OTpe3Ke

Haxoxnenue HanOOIIBIIETO U
HaUMEHBIIIETO 3HAYEHUS HETIPEPHIBHOU
(GyHKIIMU Ha OTpe3Ke

[Ipumenenre npou3BOIHOM IS
HAaXO0XJIEHUS HAaUJIYUIlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOTHOM JJIs
HaXxO0JKJICHUS HAWJTyYIIIero PEIICHUs B
MPUKIIAHBIX 33a/1a4ax

[IpuMeHeHne Mpon3BOHON IS
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (opMyJIoN MU
rpaduxom

[IpuMeHeHne Mpon3BOIHON s
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHoro (GopMyJIon HIu
rpaduxom



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommosurus ¢pyHKIui

Kommnosumus pyHkimit

Kommosutust pyHKIui

['eomeTpuueckue oOpa3bl ypaBHCHH Ha
KOOpJAMHATHOM IUIOCKOCTH
['eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM IIOCKOCTH

Konrtpomnsnas padora: "MccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOMN"
[TepBooOpa3Has, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

[TepBooOpa3Hblie 351eMeHTapHbIX (QYHKIUH.
[IpaBuia Hax0X/A€HUS IEPBOOOPA3HBIX
IlepBooOpa3Hble AMeMEHTApHBIX (YHKIHA.
[IpaBuia HaX0XIECHHUS IEPBOOOPA3HBIX
Huterpan. ['eomeTpuyeckuii cCMbICT
WHTETpana

Brruucnenue onpenenéHHoro MHTerpana
o gopmyne Horotona-JIeiiOnuna
Brruncnenue onpenenéHHoro nHTerpaia
o gopmyne Horotona-JIeiiOnuna
[IpumeHeHne nHTErpana Uit HaXOXKIACHHUS
IIoMIaIeH TIOCKUX (PUTyp

[IpumeHeHue nHTerpana i HaXoXACHUS
00BEMOB reOMETPUUECKHUX TEJ

[Tpumeps! pemienuit qudpepeHaIbLHbIX
ypaBHEHUU



32

33

34

35

36

37

38

39

40

41

42

43

[Tpumeps! pemenuit qudpepeHaIbHbIX
ypaBHEHUH

MaremaTudeckoe MOICITHPOBaHNE
peanbHBIX MPOLECCOB C MOMOIIIBIO
muddepeHIMaIbHbIX ypaBHEHUN

Kontponbnas padota: "[lepBoodpaznas u
uHTerpan”

Tpuronomerpuueckue GyHKINHU, UX
CBOICcTBa U rpaduKu

Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U rpaduKu

Tpuronomerpuyeckue GyHKIUH, UX
CBOWCTBA U rpaduKu

Tpuronomerpuieckne GyHKINU, HX
CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U TpaduKu

OT160p KOpHEIN TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH

OT060p KOpHEH TPUTOHOMETPUICCKHIX
YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX
YPaBHEHUH C TOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX
YPAaBHEHUH C TIOMOIIBIO



44

45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUUECKOMN OKPYKHOCTH
Pemenue TpuroHoMeTpruUEeCcKUX
HEPaBEHCTB

Petienne TpuroHoMeTpUUYECKUX
HEPaBEHCTB

Pelienne TpuroHoMeTpuUYECKUX
HEPaBEHCTB

Pemenne TpuroHoMeTpruueCcKIX
HEPaBEHCTB

Konrponsnas pabdora: "I'paduku
TPUTOHOMETPUYECKUX (PYHKITUH.
Tpuronomerpudeckre HepaBeHCTBA"
OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIbI PEILICHUS
MOKa3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
TOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METOIbI PELLICHUS
aorapu(pMUYECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB

OCHOBHBIE METO/IbI pEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
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59

60

61

62

63

64

65

66

67

68

69

OcHoOBHBIC MCTOABI pCHICHUS
HppalOHAJIbHBIX HCPABCHCTB

OCHOBHBIE MCTOABI pCHICHUSA
HppallOHAJIbHBIX HCPABCHCTB

OcHOBHBIE MCTOABI pCHICHUS
HppalrOHAJIbHBIX HCPABCHCTB

OcHOBHBIC MCTOABI pCHICHUS
HppalOHAJIbHBIX HCPABCHCTB

I'papuueckue MeTo bl peLIeHus
UppaloHaAIbHBIX YPaBHEHHH

I'paduueckue MeToab! pereHus
MPPALMOHAIIBHBIX YPaBHEHHUN

I'paduueckue MeTO bl peLIeHus
II0Ka3aTEeNIbHBIX YPABHEHUI

I'paduueckue MeToab! pemeHus
MOKa3aTEeIbHBIX HEPABEHCTB

I'paduueckue MeToab! pemeHus
aorapu(pMUUECKUX YpaBHEHHM

I'padmuueckue MeToab! pemieHUs
norapu(pMUIECKIX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
JOrapu(pMHUECKUX HEPABEHCTB

I'papuueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
ypaBHEHUU

I'paduueckue METOIBI peLICHNUS
MOKAa3aTeIbHBIX U JOrapu(PpMUUECKUX
ypaBHEHUH



70

71

72

73

74

75

76

77

78

79

80

81

I'paduueckue MeToab! pemieHUs
MOKAa3aTeIbHBIX U JJOTapU(PMUUECKUX
HEPABCHCTB

I'paduueckue MeToabl pemieHus
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
HEPaBEHCTB

Kontponbnas padota: "MppanmoHaibHbie,
MOKa3aTeIbHbIE U JIOTapu(pMUIECKIe
HepaBeHCTBa"

KommnekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUEecKas (GopMbl 3aIucu
KOMILIEKCHOTO YHCTa

KommiekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUYecKas (POPMbI 3aITUCH
KOMILJIEKCHOTO YHUCIIa

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU
ApudmeTnueckre oneparuu c
KOMILIEKCHBIMH YHCIIaMU

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJMHATHOM IIOCKOCTH

N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAWHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oii cteneHu
13 KOMIUIEKCHOTO YHMCIIa

®opmyia Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YUCIIa

HpI/IMCHCHI/Ie KOMIIJICKCHBIX YHUCCJI OJId
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83
84

85

86

87

88

89

90

91

92

93

94

penieHus GU3NIECKUX ¥ T€OMETPUIECKIX

3a1a4y
Kontponbnas padota: "KomruiekcHbie
yucna"

Harypasbnble u nensie ynucna
Harypasbhble u nensie yucia
[IpuMeHeHne MpU3HAKOB JEITMMOCTH
LIEJIBIX YUCEI

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LIETIBIX YUCE

[IpuMeHeHne npU3HAKOB AEIUMOCTH
nensix yncen: HOJ u HOK

[IpuMeHeHne MPU3HAKOB JEITMMOCTH
nensix uncend: HOJQ u HOK

[IpumeHneHne NpU3HaKoOB AEITUMOCTH
LEJIBIX YUCEJ: OCTATKU 110 MOAYJIIO

HpI/IMCHeHI/Ie IIPU3HAKOB ACJIUMOCTHU
LEJIbIX YUCCJI: OCTATKH 110 MOAYJIIO

[IpuMeHeHne pU3HAKOB AEIUMOCTH
LIEJIBIX YKCeN: anroput™ EBkinuaa mis
pelIeHus 3a/1a4 B LIEeJIbIX YHCIaxX
Kontposnbnas padota: "Teopust menbx
yucen"

Cucrema 1 COBOKYITHOCTb YPaBHEHUI.
PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-
CIECICTBUS

CucteMa U COBOKYITHOCTh YPaBHEHHUIA.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-



CIICACTBUA

OCHOBHBIE MCTOABI pECIICHUSA CUCTEM U

95
COBOKYIIHOCTCHU pallMOHAJIbHBIX YPAaBHCHUHA

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppPalMOHATBHBIX
ypaBHEHUH

OCHOBHBIE MCTOABI pCIICHUSA CUCTCM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
98 COBOKYITHOCTEM NOKA3aTEJIbHBIX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PpMUIECKUX
ypaBHEHUU

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKIX
ypaBHEHUH

[IpuMeHeHne cuCTeM K PELEHUIO
MaTeMaTHUYECKMX 3ajay U 3aja4 U3

101 pa3IUYHBIX 00JIaCTel HAYKH U PeaTbHOU
YKU3HM, HHTEpPIIPETALUS TOJTyYEHHBIX
pe3yabTaToOB

[IpuMeHeHne cUCTEM K PEIICHUIO
MaTeMaTHYECKHX 3aja4 U 3aja4 u3

102 pa3IUYHBIX 00JIaCTeH HAYKH U PeaTbHOM
KU3HU, HHTEPIPETALUs OTyUYEeHHBIX
pe3yNbTaToB
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104

105

106

107

108

109

110

111

112

113

114

115

[IpuMeHeHHnE HEPABEHCTB K PELLICHUIO
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nuyYHbIX 00JacTel HayKu U peanbHON
YKWU3HM, HHTEPIIPETALUS OJTyYEHHBIX
pe3yNbTaToB

Kontposbnas padota: "Cucrtemsl
palMOHAJIBHBIX, UPpPAllMOHAJIBbHBIX
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUx
ypaBHEHHUI"

PanuoHansHbIC YpPaBHCHU C I[IapaMCTpaMU

PanmonansHble HEpaBEeHCTBA C
rnapameTpamu

PanyoHaneHbIE CUCTEMBI € TapaMeTpamMu

UppanmonansHbie ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpaMu

HppanmoHaibHbIE CUCTEMBI C
rapamMeTpamu

IlokazarenabHblE ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

[TokazarenpHbIE CUCTEMBI C TApaMeTPaMH
Jlorapumuueckre ypaBHeHuS,
HEpaBeHCTBA C ITapaMeTpaMu
JlorapugmMuyecKue CUCTEMBI C
napameTpamMu

TpuronomeTpuueckie ypaBHEHHS C
napameTpamu

TpuronomeTpuuecKre HEPaBEHCTBA C
napameTpaMu



116 TpUroHoMeTpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u nccnegoBaHue
117 MAaTEMAaTHUYECKUX MOJEIEN PEATIbHBIX
CUTYalLlMi C IOMOILBIO YPABHEHUN C

napameTpamu

HOCTpOGHI/Ie " UCCIICJOBAHUC
118 MaTCMaTHYCCKHX MOI[CJ'IGﬁ PE€aJIbHBIX
CI/ITyaI_II/Iﬁ C IOMOIIBIO CUCTEM ypaBHeHHI’I

C rmapaMmeTpaMu

[TocTpoenue u uccinegoBaHue

119 MaTeMaTHYeCKUX MOJIENeH peabHbIX
CUTYyallli C OMOIIBIO CUCTEM YPaBHEHHI

C rmapaMeTpaMu

120 KonTponbhas pabora: "3anauu c
napameTrpamu"

121 [ToBTOpeHme, 06001IEHNE,

cucTemMarusauvs 3HaHui: "YpaBHeHus"

122 [ToBTOpeHmEe, 0000IIEHNE,
cucTeMarusanvs 3HaHui: "YpaBHeHus"

[ToBTOpeHue, o600mEeHNE,
123 CUCTeMaTH3aIs 3HaHWi: Y paBHECHHUS.
Cucremsl ypaBHeHHI"

124 [ToBTOpenue, o6o0IIEeHKE,
cucreMartu3aius 3Hanuii: "HepaBenctna"

125 [ToBTOpeHme, 06001ICHNE,

cucremarusanus 3HaHui: "HepaBencraa"

126 [ToBTOpeHue, o6o0IIEeHNE,



127

128

129

130

131

132

133

134
135

136

cucremarusanus 3HaHui: "HepaBencrsa"

[ToBTOpeHue, o600IIEeH e,
cucremaTuzanus 3Hanuii: "[IpousBoaHas u
e€ npuMeHeHue"

[ToBTOpenue, o6o0mIEeHNE,
cucremaruszauus 3HaHui: "[IponsBogHas u
€€ npuMeHeHue"

[ToBTOpeHme, 06001ICHNE,
cucremarusauus 3HaHuii: "[IponsBogHas u
e€ npumeHeHue"

[ToBTOpeHue, 060061IeHNE,
cuctemarusauus 3HaHui: "MHTerpan u ero

npuMeHeHue"
[ToBTOpEeHME, 0000IIEHNE,
1

cucreMartu3anus 3HaHui: "OyHkuun'

[ToBTOpeHue, o600mEeH e,
cucreMarn3anus 3HaHui: "OyHkuun'

[ToBTOpenue, 06001IeHNE,
cucreMartu3aius 3Hanui: "OyHkuun'

1
HToroBast KoHTposIbHAs paboTa
Wrorosas koHTpoJsibHas paboTa

[ToBTOpeHue, 060061IeHNE,
cHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Maremaruka: anrebpa v Hauajia MaTeMaTHYECKOT0 aHaIN3a, FTEOMETPHSI.
AnreOpa u Hadasia MaTemMaTudeckoro ananusa, 10 kimace/ Hukonbsckuit C.M.,
[TorammoB M.K., PemernukoB H.H. u npyrue, AkiimonepHoe o01ecTBo
«M3marenscTBO «IIpocBemenne»

* MaremaTuka: anreOpa v Hauajga MaTeMaTUYECKOr0 aHAJIN3a, TEOMETPHSL.
AnreOpa v Havasia MaTeMaTuyeckoro ananusa, 11 knace/ Hukonsckuit C.M.,
[ToramoB M.K., PemernukoB H.H. u npyrue, AkiimonepHoe o0I11ecTBoO

«HSI{&TGHBCTBO «HpOCBCHleHI/Ie»

METOAUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIS

Jnnaktnueckue marepuains 17 10 kimacca - [loranos M.K., llleBkun A.B.
COOpHUK COJEPKUT CAMOCTOSITEIIbHBIE U KOHTPOJIbHBIE paOOTHI C UTOTOBBHIM
TECTOM K yu4eOHUKY «Anredpa v Hayana Maremaruueckoro ananusa, 10» C. M.
Hukounbckoro u ap.

Junaktuueckue matepuainsl 115 10 kimacca - [Toranmos M.K., [lleBkun A.B.
COOpHUK COJICPKUT CAMOCTOSATEIBHBIC U KOHTPOJIbHBIEC PAOOTHI C HTOTOBBIM
TECTOM K y4eOHUKY «Anredpa v Hayana MareMaruueckoro ananusa, 11» C. M.
Hukounsckoro u ap.

Anre6pa N HadaJia MaTCMaTHYCCKOI'O aHaJIn3a. MCTOJII/I‘I€CKI/I€ PEKOMCHAALIUNA.



10 xacc : yue6. mocobue mist obmeodpasonar. opranuzanmii / M. K. [Totamnos, A.
B. [lleBknuH. —

2-¢ u3a. — M. : IIpocsemienue, 2017. — 191 c. : un. —

MI'Y — mikone) — ISBN 978-5-09-043086-9.

Anre0pa 1 Hauaja MaTEMaTHYECKOTO aHaIM3a. MeToinyeckne peKoMEeH 1alluu.

11 xmacc : yue6. mocobue nist obmeodpaszonar. opranuzanmii / M. K. [Totamnos, A.

B. llleBkuH. —
2-e m3a. — M. : [IpocBemenue, 2017. — 191 c. : w1, —

MI'Y — mkone) — ISBN 978-5-09-043086-9.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

UHTEPHET
XpaHWuIle eIMHON KOJUIEKIINHU IU(DPOBBIX 00pa30BaTEIbHBIX PECYPCOB, T1I€

MPEACTaBIICH IIMPOKHUI BBIOOP 3JEKTPOHHBIX MOCOOUI

http://school-collection.edu.ru

CDezIepaanaﬂ CHUCTCMa I/IH(I)OpMaIII/IOHHO-O6p8.30BaT€JIBHBIX PECYpPCOB

(MH(pOPMAIIMOHHBIHN TOPTAI)

http://wmolow.edu.ru

Marepuanst EI'D u 'MA



http://www.fipi.ru/

Odurmansueiit caiit EI'D

http://www.ege.edu.ru/

Poccuiickuii o6pHaa30p

http://obrnadzor.gov.ru/






		2024-03-03T10:57:17+0300
	Апсалямова Лилия Рифовна




