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IMNOACHHUTEJIBHASA 3AIINCKA

VYyebnslii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOIO AHAIM3a» SIBISETCS
OJHUM M3 HauOoliee 3HAYMMBIX B IMPOrpaMMe CpeaHero obmero oOpa3zoBaHUS,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3yYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroil CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0yYaloIIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U JAPYTHUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloT
YHHUBEpPCAJIbHBIM $I3BIKOM COBPEMEHHOM HaykH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHUS B MaTeMaTHuueckoit popme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTUYECKOro aHallh3a 3aKJIaJlbIBaeT
OCHOBY Il YCHENIHOTO OBJQJACHUS 3aKOHAMHM (PU3HKH, XUMUH, OHOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pa3BUTUS 3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOIb30BaTh UX JIA JalibHEWIIero oOpa3oBaHus U B
MOBCEAHEBHOM >XM3HU. B TO ke Bpems OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLMSIMHU ajireOpbl M MaTeMAaTHYECKOro aHajM3a pa3BUBAET
YMEHUE HaXOIAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTb, JOKAa3bIBaTh
YTBEPKJICHHS C MOMOIIBIO MHIAYKLUUU U PacCyXJaTh JEAYKTHUBHO, HCIIOJIb30BATh
00001IeHHEe W KOHKPETH3allMI0, a0CTparupoBaHUE U aHAJIOTUIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xoxe m3yuyeHus yueOHOro kypca «Ainredpa M Hadajla MaTeMaTH4E€CKOro
aHaM3a» OOyYaroIIrecs IMOJy4YaloT HOBBIA OMBIT PEIICHUS MPUKIAJHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIE pEeajbHbIX CUTYAIUH,
UHTEpIpPETAllUd  TOJYYEHHBIX  PEHIEHUM, 3HAKOMATCS C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAYKEe M HUCKYCCTBE, C
BBIJIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSMU U KX aBTOPAMH.

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

B ocHoBe Meromuku oOydeHuss anreOpe W HavajlaM MaTeMaTH4YeCKOTO
aHaJIM3a JISKUT AeSTEIbHOCTHBIN MPUHIIUIT 00YUYEHUSI.

B crpykType yueOHOro kypca «Ainredbpa M Hauyajga MaTeMaTH4YeCKOro
aHaJIM3a» BBIIEJEHBI CIEIYIOIIUE COACPKATEIbHO-METOANYECKUE TUHUMU: «Yucna
U BBIUUCTCHUS», « DyHKIIMU U Tpadukny, «YpaBHEHHUS U HepaBeHCTBa», «Haudana
MaTeMaTU4ecKoro aHanuza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHbIE



COJIEP)KATEIIbHO-METOIMUECKUE JIMHUU W3YYalOTCS Ha TPOTSHKEHUU JBYX JIET
oOy4eHHs] Ha YpPOBHE CpEIHEro oOIIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTEIICHHO HACHIAsACh HOBBIMH TEMaMHU W pasjueiamu. [laHHBIN
y4eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSIET B cebe
collep)KaHNEe HECKOIBKAX MAaTEMaTUYECKHX JTUCIUIUIMH, TaKuxX Kak anreopa,
TPUTOHOMETPHSI, MATEMATHYCCKU aHAIW3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u gapyrue. [lo Mepe Toro kak oOydwaromiuecs OBIIaJIeBalOT BCE Ooiiee
IIMPOKUM MATEMaTHYCCKUM aIlllapaToM, Y HUX MOCIeI0BaTeNIbHO (hopMupyeTcs U
COBEPIIIEHCTBYETCS YMCHHE CTPOWTh MATEMAaTHYECKYH) MOJEiIbh peaabHOU
CUTYaIllH, PUMEHATH 3HAHUS, TIOJYYCHHBIC TIPH U3YYCHUH Y4eOHOTO Kypca, IS
pEIIeHHS] CaMOCTOSATEIHHO C(HOPMYIUPOBAHHON MAaTEeMaTHUECKOW 3a/lauu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprxaTenbHO-MeTOAMYECKass TUHUSA «YKclia ¥ BBIYMCICHUS» 3aBepIIacT
(dbopMHpOBaHNE HABBIKOB HMCIIOJIB30BAHMS JCHCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOTO 00111ero 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3oBaHus 0co0O€ BHUMaHUE  yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIOHAIBHBIX BBIYHUCIICHHMA, BKIIOYAIONIMX B CEOSsI MCIOIB30BAaHUE Pa3IMIHBIX
dbopM 3amucu YHCIIa, YMEHUE JIeNaTh NPUKHUAKY, BBIMOJIHATH MPHOIMKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIpAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAKOMbIE OOYydYalOIHUMCSI MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHANBHBIX U JCHUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOXKECTBOM
KOMIUIGKCHBIX 4YHCell. B KaXIoM H3 OSTUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOWMCTBEHHBIE €My CIenupUYeCKUe 3aJadud W ONepaluu: JeJIeHHe Haleno,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCEN, OcoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATBHBIX YUCEN, apu(PMETHICCKUE ONEepaIiii, a TakKe
W3BJICUCHNE KOPHS HATypalbHOM CTENEHW Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
brnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIOIb3YEMBbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS JUIS 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» PEATU3YyETCsS Ha MPOTSHKCHUH BCETO
oOydeHHusi Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, TMOCKOIBKY B KaXKIOM
pazaene IlporpamMmbl TPETyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTate OOydYaromMecs OBIAACBAIOT PA3IUYHBIMA METOJIAMH  PEIICHUS
palMOHAIBHBIX, HPPAIMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTAQpUPMUUYECKUX U
TPUTOHOMETPUUYECKNX YpPaBHCHHMH, HEPABCHCTB M CHCTEM, a TaKXke 3ajad,
coliep)Kaimux mapaMeTphl. [loydeHHbIE YMEHUS IIMPOKO HWCIIOIB3YIOTCS TIPH
UCClIeOBaHNH (DYHKIMA C TIOMOIILI0 MPOU3BOAHON, MPHU PEIICHUH TPUKIATHBIX



3a/1a4 ¥ 33729 Ha HAXOXJCHUE HAMOOIBIINX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHast cozmepkaTelibHasi IMHUS BKJIIOYAET B ce0s Takke (hOPMUPOBAHHE YMEHUMN
BBINIOJIHATG ~ pacuy€Tel 1O  QopMysiaMm, MpeoOpa3oBaHMsl  pallMOHAIbHBIX,
UPpAMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHM, a TaKKE BBIPAKEHUH,
coJlep)KallluX CTENeHW W Jiorapudmel. biarogaps m3ydeHUro anreOpanvecKoro
MaTepuaia TPOUCXONWUT  JabHEWIee  pa3BUTHE  AJITOPUTMHUYECKOTO U
a0CTPAaKTHOTO MBINIJICHUSI O0yYarOMMXCcs, (GOPMUPYIOTCS HABBIKW JIE€TyKTUBHBIX
paccykJieHui, pabOThl C  CHMBOJBHBIMH  (OpMaMH,  MPEICTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIC PaBCHCTB M HEPaBEHCTB. AjrebOpa
npemnaraet d(QQPeKTUBHBIE WHCTPYMEHTHI JUIsI PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMH U TpaQuKU» TECHO
neperieTaeTes ¢ JAPYTMMH JIMHUSAMH y4eOHOTO Kypca, TMOCKOJBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATENBLHOCTD U3YUEHUs MaTepuana. M3yuenue creneHHou,
MOKa3aTeIbHOM, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJb30BaHUE (PYHKIUHN JJIS pelIeHUs 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATbHON U3HHU TECHO CBSA3aHO KaK C MAaTEMaTHYCCKUM aHAJIH30M,
TaK W C PEIICHHWEM YpaBHCHWH W HepaBeHCTB. [Ipum 3TOM OoJblIOe BHUMaHHWE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMyJIaMU 3aBHCHMOCTH MEXKTY
pPa3TUYHBIMM BEIMYMHAMH, WCCIEIOBATh TOJyYEeHHBbIE (YHKIHUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol coJep:KaTeNbHON JIMHUN HAIEJIeH Ha Pa3BUTHE YMEHUUN
U HaBBIKOB, ITO3BOJIIONINX BBIpAXaTh 3aBUCHMOCTH MEXKIy BEIWYMHAMHU B
paznuuHoM ¢dopme: aHaATUTHYECKOU, rpaduueckoi u crmoBecHoil. Ero m3yuenwue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBINIJICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxartenpHasi nuHus «Hauanma maTreMaTHyeckoro aHaiv3a» MO3BOJISET
CYIIECTBEHHO PACHIUPHUTh KPyr KaK MAaTeMAaTHYCCKHX, TaK W MPHUKIAJIHBIX 3a/ad,
JOCTYITHBIX OOYyYaromuMcs, TaK KaK y HUX TOSBISCTCS BO3MOXKHOCTh CTPOUTH
rpaguKd  CIOXHBIX (YHKIHA, ONPEACNTITh WX HAWOOJbIINE W HAWMEHBIINE
3HAYEHUSI, BBIYUCIATH IUIOMAAN (GUTYP U OOBEMBI TEN, HAXOAUTh CKOPOCTH U
YCKOpeHHS TiporieccoB. JlaHHas cojaepkarenbHas JIMHUS OTKPBHIBACT HOBBIC
BO3MOYKHOCTH TIOCTPOCHHUS MAaTeMaTHYECCKUX MOJeNiell pealbHBIX CHTYalluH,
MO3BOJISICT HAXOJWUTh HAWJIydlllee PEIICHHE B TMPUKIATHBIX, B TOM YHUCIC
COIMAITbHO-D)KOHOMHYECKHX, 3a/jadaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOTO
aHaiM3a CIocoOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaIbLHO-JIOTHUYECKOTO U
KPEaTUBHOT'O MBINIUICHUS, (POPMUPOBAHUIO YMEHUH paclo3HaBaTh MPOSIBICHUS
3aKOHOB MAaTEMaTHK{ B HayKe, TEXHUKE W MCKyccTBe. OOydaromuecss y3HAIOT O



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

CopeprxaTenbHO-MeTOANYECKas: JTUHUS «MHOXKECTBa U JIOTMKa» BKIIOYAET B
ceOsl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTMKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KypPC IIKOJIBHOW MaTeMaTHKHU
U TIpemiaraloT Han0oJiee YHUBEPCATBHBIA SI3bIK, OOBECIUHSIONIMA BCE pa3feibl
MaTeMaTUKH H €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W UX TMPWIOKEHUs B eauHoe 1ernoe. [loaToMy BaxHO 1aTh
BO3MOXXHOCTh OOYyYaroIIeMyCss IOHHUMAaTh TEOPETUKO-MHOKCCTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU M HCIIONBH30BaTh €TO IS BHIPAKCHHUS CBOWX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MAaTEMaTUKH KaK HayKd CJeayeT NpHU3HaTh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBaHM M CJEIOBAHHE OMNPENCIEHHBIM
npaBuiaM  TOCTPOCHUSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  3JIEeMEHTaMu
MaTEMaTUYECKOH JIOTUKH CIOCOOCTBYET pPa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
O0yYarOIIMXCS, TTO3BOJIIET UM CTPOUTHh CBOM PACCYKICHHUS HA OCHOBE JIOTHICCKUX
npaBuil, GOpMUPYET HABBIKH KPUTHUECKOTO MBITUICHHSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE TPH3BaHbBI
criocoOCTBOBaTh (HOPMUPOBAHHMIO HABBIKOB TIOCTPOEHUS MOJEIEH pealbHbIX
CUTYaIllWid, WCCJICAOBAHMS D3THX MOJENEH C TIOMOIIBIO armapata aireOpbl M
MaTEMaTUYECKOTO aHajiu3a, WHTEPHpPETAIMH TOJYyYEeHHBIX pe3yibTaToB. Takue
3a/1aHusl BIUIETEHBI B KXK]IbIN U3 pa3/eioB MPOTPaMMBbI, OCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJB3YeTCs I PEIICHHUS NPHUKIaJAHBIX 3amad. [Ipu
pEIICHNH  peabHBIX  MPAKTHYECKUX  3a7a4  OOydYaroIIuecs  Pa3BUBAIOT
HAOJIFOIATeNTbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATH  MPOOIEMY.
HestenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHHS MPUKIAIHBIX 3a7a4
OpraHu3yeTcsl B MPOLiecce U3yUeHHUs BCeX TeM yueOHOro Kypca « Anredpa u Hadasa
MaTEMaTUYECKOTO aHATTH3ay.

Ha wu3ydeHne yueOHOro Kypca «AnreOpa M Hayaja MaTeMaTHYECKOro
aHanm3a» otBoauTcs 272 4daca: B 10 kimacce — 136 gyacoB (4 vaca B Heaenmo), B 11
kiacce — 136 yacoB (4 daca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BIYMCICHUA

Panronanbabie uyncia. OOBIKHOBEHHBbIE W JECATUYHBIE JPOOU, MPOILIECHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. IlpumeHenue apoOell W MPOUEHTOB IS
penIeHus MPUKIAJAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPACIIEN 3HAHUM U PEAIBHOW JKU3HU.

JlelicTBuTenbHbIe 4Yuciaa. PanuoHanbHble W UPpPALMOHAIBHBIE YHKCIIA.
Apudmernueckre  omepalM ¢ JIUCTBUTENIBHBIMU  uYuciIaMd.  Momyib
JEeUCTBUTEIBLHOTO YKciia U ero cBoicTBa. [IpubamkEHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BEIYUCICHHUIA.

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

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C panuMoOHAJIBHBIM IIOKa3aTelneM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEJIBHBIM I10Ka3aTEeIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIOBOI'O apryMeHTa. ApPKCHUHYC,
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 HENbIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOTrOYJICHbl OT OJHOW MEepeMeHHOW. JleneHne MHOrodjaeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  UEIBIMHU
koapunmentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUMN, COACPIKAIINX CTETICHU 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 pereHns
Jorapu(MUYECKUX YPaBHEHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

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



Pemenne cucrem JIMHEMHBIX ypaBHEHHMHA. Marpuia CUCTEMBbI JIMHEHHBIX
ypaBHeHMl. OnpenenuTenb MaTpullbl 2X2, €ro TreOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJIICHUE €r0 3HAUYCHUS, IPUMEHEHHUE ONPEACIMUTEINS ISl PEIICHUS
CUCTEMbl JIMHEMHBIX ypaBHEHUW. PelleHue NpUKIaIHBIX 3a1ad C IIOMOILIBIO
CUCTEMbl JIMHEWHBIX YypaBHeHUU. lccinenoBanue MNOCTPOCHHONM MOJACIU C
MOMOILBIO MATPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTEMaTUYECKUX MOJEIEN PEealbHOM CHUTyalMHd C IOMOIIBIO
yYpaBHEHHII U HepaBEHCTB. lIpuMeHeHHEe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 Pa3IuYHbIX o0JiacTeid HayKu MU peaibHON
KU3HH.

DOyHKUMH U TPaPuku

@Oyukius, crnocoObl 3amanus (yHkuu. B3auMHO o00paTHBIE (QYHKIUH.
Komnozunust Qyskiuii. I'paduk  yHkimu. DineMeHTapHble MNpeoOpa3oBaHUs
rpadukoB GyHKIMA.

OOnacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmum.
[TpomexxyTku 3HaKomoCcTOSTHCTBA. UETHBIC M HEeU€éTHBIE QyHKIMU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHblIlee 3HaueHus GyHKIIUU Ha TTPOMEKYTKE.

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

CrenenHast yHKUHMS C HATypaJbHBIM U IIeNbIM Noka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CcTeMeHH Kak (GyHKUUU OOpaTHOU
CTETNIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

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

TpuroHomerpruyeckass OKPYKHOCTb, OIPEAEIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Havana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CIOCOOBI 3aJaHUs IMOCJIEIOBATEILHOCTEH. MeToxn
MaTeMaTUYECKON WHIYKIUH. MoHOTOHHBIE u OrpaHUYeHHbIE
nocJie[oBaTeNbHOCTU. McTOpUsS BO3HUKHOBEHHS MaT€MAaTHUYECKOrO aHaju3a Kak
aHaM3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuno yObiBaroas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEYHO yOBIBAIOIIEH M€OMETPUUECKON
IIPOIrpeCCUU. JINHENHBIN U SKCIIOHEHIMAIBHBINA pOoCT. Uucmno e. Popmyiia CI0KHBIX
npoLeHToB. Mcnonb3oBaHWE TMPOTrpeccuu Uil pEelIeHUs peanbHbIX —3ajaay
MPUKIIAIHOTO XapaKTepa.



HenpepriBHble (QyHKIMM ¥ HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpadukoB Qynkiui. CBoHCTBa (QYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pELICHHUS HEpaBeHCTB. l[IpuMeHeHHe CBOWCTB HENMPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHue, reOMeTpUYECKUn 1
buznyecKuii CMBIC IPOU3BOIHOMN. Y paBHEHHE KacaTenbHOU K rpauKy QyHKINU.

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

MHokecTBa H JIOTHKA

MHO)k€eCTBO, Omepaluyu HajJ MHOXKECTBAMU M MX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IIpumeHeHHe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs pPEaJbHBbIX IPOLECCOB M SBJICHWM, NPU PEIICHUU 3a1ad U3 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 LIEJIBIX YHCIIAX.

Kowmrmnekcuble yucna. Anredpanueckass W TpPUTOHOMETpHUYECKass (OpMBI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApupMETHYEeCKHE OIepaluu C KOMIUIEKCHBIMU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YHCEJ Ha KOOPAMHATHOM IIJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0i cTeneHU U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET 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  TPUTOHOMETPUYECKHX  YpPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHne TpuroHoMeTpru4eCKUX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU(PMHUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METOJBI PEIICHHS CHUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHI.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMHu.



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

DOyHKUUHN U TPaPUKH

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 PELICHUS 3a/1a4 C TapaMeTPaMHU.

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

Havana MaTeMaTH4eCKOro aHajamn3a

[IpumeHeHne Mpou3BOAHON K MCCIEN0BAHMIO (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 IepBo0oOpa3HbiX. I[lepBooOpaszHbie
snieMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

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

[IpumeHeHne uHTErpana A HAXOXKIACHUS IUIOWAAel MIOCKUX (GuUryp u
00BEMOB r€OMETPUUYECKUX TEIL.

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



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'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  pPOCCUHCKOro  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
GYyHKIUSIMHA ¥ Ha3HAYCHHUEM;

2) NaTPHOTHUYECKOT0 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 JTHX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cpOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, STUYECKOTO NMOBEACHUS, CBA3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KCHUNM HAyKM U JEATEIbHOCTbIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOTO OyAyIIero;

4) 3¢cTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYAas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUNH, BOCIPUUMUINUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX 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€ MUTaHHUE, COATIAHCUPOBAHHBIN PEXUM 3aHATUU 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
pasnuyHbiM  cpepaM  MPOPECCHOHANBHOM  JESITENBHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccur U Ppeanu3oBbIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eCKoMy  OOpa3oBaHUI0 U
caM0o00Opa30BaHUIO HAa NPOTSHKEHUHW BCEH JKM3HH, TOTOBHOCTH K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIHUSHUS
COLIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPHUPOJHON U COIMATBHOMN
CpeIbl, 0OCO3HaHHUE III00aIbHOTO XapaKTepa dKOJIOTHISCKUX Ppo0ieM, OpUSHTAITHS
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 HAYYHOIO TO3HAHMSI:

c(hOPMHUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAYKHW W OOIICCTBEHHOW  MPAKTUKH, ITOHUMaHUE
MaTeMaTUYeCKOW HayKh Kak c]epbl 4YeloBEeUeCKOW JesATeTbHOCTH, JTaroB €&
pa3BUTUA ¥ 3HAYUMOCTH JJISI PA3BUTHUS LUBWIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOM KyJIbTypOH KakK CpeICTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIICCTBJISATh IPOCKTHYID M HCCIEIOBATEIBCKYIO JESATEILHOCTD
WHJVMBUAYAJIBbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAIbHBbIE Y4eOHbIe 1eHCTBUS

ba3oBble 1ornueckue AecTBUA:

BBISIBISITh U XAapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, TOHSTUW, OTHOIICHUH MEXAYy TMOHATHSAMHU, (HOPMYIUPOBAThH
oTpeieSIieHUs] TIOHITUH, YCTaHABIUBAThH CYIIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;

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

BBISIBJISITh MATEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U TIPOTUBOPEUHUS
B (hakTax, JNaHHBIX, HAOMIOJCHUSX U YTBEPXKICHUSIX, MpeajiaraTb KPpUTECPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNIA;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIOUECHHI, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

MIPOBOIUTH CAMOCTOSTENIBHO JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, TPUBOUTH IPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BBIOWpATh crmocod pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  YyuéToM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble ncciaenoBarebCKue AeiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEYUE,  Mpodiemy,
yCTaHaBJIMBAaTh HUCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIINIO, MHEHUE;

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

CaMOCTOSITeILHO (OPMYJIMPOBaTh OOOOIIEHUS U BBIBOJABI MO pPe3yJbTaTam
MPOBEJAEHHOTO  HAOJIOJICHMS, KCCIENOBAaHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIIBUIaTh
MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora c unpopmanmeii:

BBISBJISITH A€ULIUTH MHPOPMAIINHU, TAaHHBIX, HEOOXOJUMBIX NJisi OTBETAa HA
BOIIPOC U JIJI PEUICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMATH3UPOBATh W HMHTEPHPETUPOBATh HMHGPOPMAIMIO PA3IUYHBIX BHJIOB U
dbopm npeacTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpMAIIMIO, MPEACTABISATh €€ B PA3IUYHBIX (popmax,
WJUTIOCTPUPOBATH Tpaduuecky;

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

KoMMyHuUKATHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUSIMU U
HeasiMi  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M MHUCbMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS MO XOAY PELICHUs 3a/auu,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0JI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI O CYIIECTBY OOCYKIaeMOI TEMBI,
npoOJieMbl, peliaeMo 3ajadyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pEIIeHUsl, COIMOCTABIATh CBOU CYXKACHUS C CYXICHUAMHU APYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIMYMe W CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyJIMPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPECTABIATh PE3YIbTAThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMPATH (POpMAT BBICTYIUICHUS € Y4€TOM 3ajad
MPE3EHTAIMN U 0OCOOEHHOCTEH ayTUTOPHUH.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YU4eOHBIC 1eiiCTBUA



Camoopranusanus:

COCTAaBIIATH IIJIaH, AJITOPUTM PEIICHHUS 3a/1auH, BRIOUPATh CIOCOO pPEIIeHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMALUK.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

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

NpEeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUU 3a7ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSAM, OOBICHITH MPUYUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MIOHMMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThl mMpU pelIeHUH Y4YeOHBbIX 3ajay, NPUHUMATh I€Ib COBMECTHOM
JEATeNIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM palOoThl, pacrpenessiTh
BUJIbI palbOT, [OrOBapuBaTHCS, OOCYX AaTh MPOLECC U pe3yJabTar pPadoTHI,
00001aTs MHECHUS HECKOJILKHX JIIOJIEH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0O0CykaAcHUS, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMBD» U HHBIC), BBHIMIOJHATH CBOK 4YacTh pabOThl U
KOOPJAMHUPOBATh CBOU JCHCTBUS C JPYTMMHU YJIEHAMH KOMAaH[bI, OILEHUBATh
KauyecTBO CBOETO BKJIaJa B OOMMIMN MPOAYKT MO KPUTEPUAM, CPOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

NPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kJjacce oOydyarOIIMICSd TOJYYUT CICIYIOIINE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouell MporpamMmbl yu4eOHOTO
Kypca «AnreOpa 1 Hauaja MaTeMaTUYECKOr0 aHAIN3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: PAIIMOHAILHOE YHCIIO, OECKOHEUHas
nepuoandecKas JapoOb, TMPOILEHThI, HppaAlMOHATBLHOE YHUCJIO, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

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

MIPUMEHSITh PUOTHNKEHHBIE BEIYUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OIIEHKY p€3yJbTaTa BEIYUCICHUI;



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

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypajbHOMU
CTEIICHH;

CBOOO/IHO OTNIEPUPOBATH MOHSATUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTEeeM;

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

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: CHHYC, KOCMHYC, TAHT'€HC, KOTaHTE€HC
YUCJIOBOTO apTyMEHTAa;

ONEPUPOBATH MOHATHUSIMHU: APKCHUHYC, APKKOCUHYC U apKTAHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJTHO OIEpUPOBATh MOHITHSAMHU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPAaBHEHMS U YPAaBHEHUA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3JIMYHbIE METOJBl PEIICHUS pAlMOHAIBHBIX M JPOOHO-
palMOHAIIBHBIX YpPaBHEHWH, MPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C IeJbIMU KO3((HUIMEHTaMH, KOPHU MHOTOWIEHA, MPHUMEHSITh
JIeJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISL pEIICHUS 3a/1a4;

CBOOOJHO OMNEpUPOBATh MOHATHSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHHIA,
MAaTpHIA, ONPEAECIUTENb MAaTpULBl 2 X 2 W €ro TreOMETPUUYECKUU CMBICIH,
WCIIOJIb30BaTh CBOMCTBA OMpEAEHUTENss 2 X 2 I BBIYMCICHHUS €ro 3HA4eHUs,
MIPUMEHATh ONPEACIUTENIN JJIsi PEWEHUS CHCTEMbl JIMHEMHBIX YPAaBHEHH,
MOJICJIMPOBATh PEAJIbHBIE CUTYALlUH C TIOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHU,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpPULl U ONPEIEIUTEINEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTAT;

UCIIOb30BaTh CBOMCTBA [JIEUCTBUUA C KOpPHSAMH [JIsi TIpeoOpa3oBaHUs
BBIPAKCHUU;

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

UCIIOJIb30BaTh CBOICTBa JgorapupmMoB JUTSE npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUN;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: HUPPAIMOHAIBHBIC, MMOKA3aTeIbHBIC U
JorapupMUYECKUE YPaBHEHUS, HAXOIUTh UX PEIICHHS C TOMOUILI0 PABHOCUIBHBIX
NIEPEXO0/I0B W OCYIIECTBIISASA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIIBI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHU;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
NPUMEHATh HEoOXoAumble (GOpPMYJBl Ui  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA;,

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTaBIATH
BBIpQXCHHS, YpPaBHEHHUS, HEPAaBEHCTBA IO YCJIOBUIO 3ajlauyd, HCCIIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM alllapaTa aireopshl.

@Oynkuuu ¥ rpapuku:

CBOOOJHO OIEpPUPOBATh MOHATHAMU: (PYHKIUS, COCOOBI 3aaHusl (PyHKIIUH,
B3aMMHO OOpaTHble (QYHKIUK, KoMmo3uius GyHKIuUd, Tpaduk QyHKIUH,
BBITIOJTHATD dJIEMEHTapHbBIC TPeoOpa3zoBaHus rpa@uKoB QYyHKIIHIMA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOXXECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIMHA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA;

CBOOO/IHO OMNEpPUPOBaTh MOHATHSAMH: 4YETHBIE M HEUYETHBIE (DYyHKIUH,
nepuoanyeckrie (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMU, MAaKCUMYyMBbI U
MUHUMYMbI (QYHKIIMM, HauOoJblllee M HaUMEHblIee 3HauYeHHe (QYHKIUM Ha
IPOMEXKYTKE;

CBOOO/IHO OTNEpPHPOBATh MOHATUSAMU: CTENCHHAs] PYHKIHS C HATypajIbHBIM U
[ENBIM TIOKa3aTeneM, Trpa@uK CTENEeHHOW (YHKIMH C HATypaJbHBIM M IEJIbIM
nokaszaTesneM, rpaduk KOpHsS N-0il cTeneHuW Kak (PyHKIHMHU OOpaTHOW CTENEHU ¢
HATYypaJbHBIM MOKa3aTeJIeM;

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

CBOOOIHO ONEpUPOBATh MOHIATUSAMHM: IOKa3zaTeiabHas U JorapupmMudeckas
(GYyHKIMHM, UX CBOMCTBA M TpadHKH, MCIONb30BaTh UX TpadUKHU ISl PEHICHUS
YpPaBHCHUM;

CBOOO/IHO OMEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
OIpe/ieTICHNe TPUTOHOMETPHUECKUX (YHKIHI YUCIOBOTO apTyMEHTa,;

UCTIONb30BaTh TIpaduku (GyHKIUN IS HCCIEAOBAaHUSA MPOIECCOB U
3aBUCUMOCTEH MPU PEHICHUH 3a/1ad U3 JIPYTUX y4eOHBIX MPEIMETOB M pealbHOU
KU3HU, BBIpaAXXaTh (HOpPMyIaMH 3aBUCIMOCTH MEX/Ty BETHIHMHAMU;

Havayia MaTeMaTH4ecKOro aHajm3a:

CBOOOJIHO OMEpUPOBATh MOHATUSAMU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 66CKOHEUHO yObIBaIOIIasi TeOMETPUUECKasi MPOTrPeCcCHs, TMHEUHBIN 1
HKCIIOHEHITMATIBLHBIN POCT, OpMya CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
0 KOHCTAHTE;

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



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

CBOOOJHO OINEpPUPOBATH TOHATUSAMH: HENpPEpPbIBHbIE (PYHKUUU, TOUYKH
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI rpaduka QyHKINHY;

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

CBOOOJTHO OINEpPUPOBATH TMOHATHUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKUIMH, KacaTelnbHasd K rpaduKy (QpyHKINY;

BBIYUCIIATH IIPOU3BOJHBIE CyMMBI, IIPOU3BEICHHUsI, YACTHOIO U KOMIIO3ULIUU
IBYX (YHKIUI, 3HaTh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIINA;

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

MHokecTBa H 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 MaTeMaTHUYECKOI0 00BEKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHbBIE
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 MOHATUSMHU: HATypalbHOE U 1LEJOE YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJbIX YUCEN, UCIOIb30BaTh NMPU3HAKU JEIUMOCTHU
uensix yucen, HOJl n HOK HaTypanbHBIX 4nceln [uisl peleHust 3a1a4, IPUMEHSTh
anroput™m EBKina;

CcBOOO/IHO ONEpUpOBaTh MOHATHEM OCTaTKa [0 MOJAYJI0, 3alHiChIBATh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHS;

CBOOOJTHO OINEpUPOBaTh MOHATUSMU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YHUCIa B alreOpanyeckod u
TPUTOHOMETPUUYECKOI (hopMe, BBHIMOIHATH apU(PpMETHUECKHE OINEpalu ¢ HUMU 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;

OCYUIECTBJISATh OTOOpP KOpPHEM TNpH pEleHUH TPUTOHOMETPUUECKOTO
YPaBHEHHUS;

CBOOOIHO OINEpPUPOBATH MOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble  (OpPMYJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOIAUTh PEIICHUS
CUCTEMBI U COBOKYIMHOCTEN pallMOHAIBbHBIX, UPPALMOHAIBHBIX, TOKA3ATEIbHBIX U
Jgorapu(MUYECKUX YPaBHEHUI U HEPABEHCTB;

pemars palMOHAJIbHBIE, UppalroOHaIbHbIE, [IOKa3aTeJIbHEIE,
JorapuMUYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHHS U  HEPaBEHCTBA,
CoZIeprKaIlye MOYJIM U IapamMeTphl;

IPUMEHATH TpaduyecKue METOIbI JUIsl PelICHUs! YpaBHEHUM U HEPaBEHCTB, a
TAKK€ 3a/1a4 C apaMeTpaMus;

MOJIENIMPOBAaTh peajbHblE CHUTyallMM Ha S3bIKe aiareOpbl, COCTABIATH
BBIDAXXCHUS, YPAaBHEHMS, HEPABEHCTBA W HX CHCTEMBI IO YCIOBHIO 33/1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM allapaTta ajireopsl,
VMHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTAT.

DyHKUUM U rpaguKu:

CTpOUTh TpadUKu KOMMO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOIO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTH TeOMETpHUecKue o0pa3bl ypaBHEHHMM U  HEPaBEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOOJIHO  OIEpPUpPOBaTh MOHATUSAMU: TpaUKU  TPUTOHOMETPUUECKHUX
dyHKUMH;

OPUMEHATh (QPYHKUMU [ MOJEIUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havana maTeMaTHyecKoro anaiamsa:

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)KOHOMHYECKUX, 3aJadax, JJs
ONPEJICNICHUs] CKOPOCTM W YCKOPEHMsI Mpolecca, 3aJaHHOro (opmysoil wiu
rpadgukom;



CBOOOJHO OMEpHUPOBATH TMOHATHIMH: TEPBOOOpa3Hasi, OMpPEHCIEHHBIN
WHTErpajl, HAXOJWTHh IEPBOOOpPA3HBIC HIEMEHTAPHBIX (DYHKIIMH ¥ BBIYUCIATH
uHTerpan no gpopmysne 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
dbu3rUecKoro xapakrepa, CpeJICTBaMi MaTeMaTUYECKOT0 aHan3a.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

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

Apudmerndeckuii KopeHb N-0if CTENEHH.
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 KUIACC

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
MIOKa3aTeIbHBIX 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 IINTAHUPOBAHHUE

10 KVIIACC
Ne
Tema ypoka
n/n
1 MHOeCTBO, Onepalu HaJl MHOYKECTBaMHU
1 X CBOMCTBa
2 Juarpammsl Diinepa-Benna
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO
amnmnaparta JJisl peleHus 3a1a4
Pammmonansabie ynciaa. OOLIKHOBEHHEIE U
4 JECATUYHBIC TPOOH, TIPOIICHTHI,
OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
Parmonansueie unciaa. OOBIKHOBEHHEIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEYHBIE TEPUOANIECKUE APOOH
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 Apudmerndeckre onepanum ¢
JIEMCTBUTEIIBHBIMH YHCIaMH
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, TPABHUIIA
OKpPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCICHUN

OcHOBHBIE METO/IBI PEILIEHUS LENbIX U
JIpOOHO-pallMOHATIBHBIX YPAaBHEHUHN 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 cucTeMbl TUHEUHBIX YPaBHEHUH.
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
3HaueHUH 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 MToKa3aresieM. E€ cBoiicTBa u
rpaduk

KonTtponpHas padora: "CreneHnas
¢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 TTEPEXObI B PELUICHUH
UpPpalMOHATILHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU
UPPALMOHAJIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBbI B PELICHUU
UPPALMOHAIILHBIX YPABHEHUN

CgoiicTBa 1 rpaduK KOpHs N-0il CTETICHU
KaK ()yHKIIMH OOPaTHOM CTEIICHHU C
HATYpaJIbHBIM MOKa3aTeleM

CaoiicTBa U rpaguK KOpHsI N-Oi CTENeHU
KaK (YHKIIMH 0OpaTHOW CTENEHH C
HaTypaJIbHBIM I10Ka3aTeleM

KontponsHast padora: "CBolicTBa 1 rpaduk
KOpHs N-0M creneHu. MppannoHanbHble
ypaBHeHuUs"

CreneHsp ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U
€€ CBOMCTBA

CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTEIEM H
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 PELIEHUS [T0Ka3aTENbHBIX
YpaBHEHUU

[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE
METO/Ibl PEIICHNUS TOKA3aTENbHbIX
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 rpaduxa QyHKIMH 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 JJorapu(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,
OIpe/IeIEHUE 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

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

KoHnTtponbHas padoTa:
"TpUroHOMETPUYECKHUE 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 6eckoHeuHO 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 HETIPEPBIBHBIX
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 CMBICTT
MIPOU3BOAHOMN

124 YpaBHEHHE KacaTeIbHOM K TpaduKy
byHKIAHA

125 YpaBHeHHUE 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 KOMITO3UIIMU (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 KUIACC

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
MOHOTOHHOCTb 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
(hyHKIIMH Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEITPEPHIBHON
(GyHKIIMY Ha OTpe3Ke

Haxoxnenue HanOOIIBIIETO U
HaUMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(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, 3a1aHHoro (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

[IpumeHneHne nHTerpana Juist HaXOXKACHUS
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
muddepeHInanbHbIX 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

OT100p KOpHEH TPUTOHOMETPUUECKIX
YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX
YPaBHEHUH C TOMOLIBIO
TPUTOHOMETPUUYECKOI 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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58

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 JOTapU(PMUUIESCKUX
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 ctenenu
13 KOMIUIEKCHOTO YHMCIIa

®opmyna Myaspa. KopHu N-oii crenenu
13 KOMIUIEKCHOTO YMCIIa

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 yncena: HO 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 LIETbIX YHCIax
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 YPABHCHUH

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 MOTyUYEeHHBIX
pe3yNbTaToB



103

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, UPpPALlMOHAJIbHBIX
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 MaTeMaTHYeCKHX MOJIeel peabHbIX
CUTYyallli C OMOIIBIO CUCTEM YPaBHEHHI

C rmapaMeTpaMu

120 KonTponbhas pabora: "3anauu c
napameTrpamu"

121 [ToBTOpeHme, 06001IEHNE,

cucTemMarusauvs 3HaHui: "YpaBHeHus"

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

[ToBTOpeHue, o600mEeHNE,
123 cUCTeMaTH3aIlis 3HaHWi: "Y paBHECHUS.
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: "HepaBencraa"

[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, o6o0mIEeHNE,
cucreMarn3anus 3HaHui: "OyHkuun'

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

1
HToroBast KoHTposIbHAs paboTa
Wrorosas koHTpoJsibHas paboTa

[ToBTOpeHue, 060061IeHNE,
cHCTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOW ITPOTPAMMBI

10 KVIACC

Kon
NPoOBEpPsAEMOro
pe3yJbTarTa

1

11

1.2

1.3

14

1.5

2.1

2.2

2.3

2.4

2.5

3.1

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbLHON NPOrPaMMBbI CpeiHero o01ero o0pasoBanus

Yucia 1 BEIYUCIIEHUS

OnepupoBaTh MOHATHAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
OOBIKHOBEHHAS U IECATHYHAS TPOOb, IPOLIEHTHI

Bremonaars apI/I(bMCTI/I‘IeCKI/Ie orcpanuu C panroHaJIbHbIMU u
JIeCTBUTEIbHBIMHU YHCIaMHU

BoinonHATe npuOIMKEHHBIE BHIYUCICHUS, UCIIONIB3Y S IIPaBUiIa OKPYIJICHHUS,
JieNaTh NPUKUAKY U OLEHKY pe3ysbTaTa BEIYACICHUN

OnepupoBaTh NOHATHSAMM: CTENEHb C LEJNBIM II0Ka3aTeleM, CTaHAAapTHas
¢dopma 3ammcu ACHCTBUTENHHOTO YHCIA, KOPEHb HATYpajbHOM CTEIeHH,
WCTIOJIB30BATh MOAXOAIIYI0 (HOpMY 3allUCH ACUCTBUTEIBHBIX YHCEN IS
penieHus NIPaKTUYECKHX 3a/1a4 U IPEICTABICHUS] TaHHBIX

OnepupoBarh NOHATUAMU: CUHYC, KOCUHYC U TAHT'€HC IIPOM3BOJIBHOIO yTJIa;
UCMOJNb30BaTh  3alMCh  MPOU3BOJILHOTO  yIia  4epe3  oOpaTHbIE
TPUTOHOMETPUYECKHE (DyHKIIHU

VYpaBHEHMs U HEpaBEHCTBA

OnepupoBaTh MOHATUSAMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO, LIEINOE,
paluoHaiIbHOE, UppalMoHaIbHOE ypaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE

BrimonHATe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUI M pelaTh

TPUTOHOMETPUYECKUE YPABHEHUS

BhimonHATe nmpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQ)KEHUI M peliaTh OCHOBHbIE THIIBl LENbIX, PAlUOHAIBHBIX U
UppaloHaIbHBIX YPaBHEHUH U HEPAaBEHCTB

[IpumeHsTh ypaBHEHHS M HEpPAaBEHCTBA i PEIICHHUS MaTeMaTHYEeCKHX
3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00J1acTel HAyKU U peaslbHON )KU3HU
MonenpoBaTh peajbHblE CUTyalldd Ha S3bIKE€ aireOpbl, COCTaBIATH
BBIPQKEHUS, YPAaBHEHUs, HEPaBEHCTBA IO YCJOBMIO 3aJa4yM, HCCIEA0BATh
MIOCTPOSHHBIE MOJIENH C MCIIOJIb30BaHUEM arIapara ajireopbl

OyHKIUH U TpapuKH

OnepupoBaTh MOHATHAMU: (YHKIHS, CIIOCOOBI 3a1aHusl QYHKIMH, 00J1aCTh
OnpeseNieHus] U MHOXECTBO 3HadeHW ¢GyHKuuu, rpaduk (QyHKUIUH,



3.2
3.3

3.4

3.5

4.1

4.2
4.3

4.4

5.1

5.2

5.3

11 KNIACC

Kon
NMPoBepPsIEMOro
pe3yJbTarTa

1

11

1.2

1.3

2.1

B3aUMHO OOpaTHbIe (yHKIIMU

OnepupoBaTb MNOHATUAMH: YETHOCTH W HEUETHOCTh (YHKIUH, HYJIU
(GyHKIUY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

Hcnonb3oBate rpaduky GpyHKIMHN U1 penieHns ypaBHeHUN

Ctpouth M yuTaTh rpaduKu JTUHEHHOW (YHKLINHU, KBaJPaTUYHON (YHKLHNH,
CTETEHHON (PYHKILMU C LEJIbIM IT0Ka3aTeneM

Ucnons3zoBate rpaduku GyHKOMA 71 WCCIAEAOBAHUS MPOILIECCOB H
3aBUCHUMOCTEH MpH pEIIeHHWH 3aJad M3 JPYruX Y4eOHbIX MPEIMETOB U
peaybHOM JKU3HU, BbIpaXkaTh (OpMyJIaMU 3aBUCHUMOCTH MEXy BEIMUYNHAMU

Hauana MmatemaTnueckoro aHaiusa

OHCpHpOBaTB IIOHATHUAMU: IIO0CJIICAO0OBATCIIBHOCTD, apI/I(I)MeTI/I‘IeCKaH n
reoMeTpHuICCKasa MporpecCuun

OnepupoBarh MNOHATUSAMU: OECKOHEUHO YObIBaroIlas TreoMeTpuuecKas
porpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON IPOrpeccuu

3a/maBath MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH

Hcnonb3oBarh CBOHCTBA TMOCJIEAOBATEILHOCTEM M MPOrPECCUd ISt
peleHusT pealIbHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa

MHuoecTBa 1 JIOrMKa
OnepupoBaTh NOHATUSIMHU: MHO>KECTBO, ONIEPALIMH HAJl MHOXKECTBAMHU

Hcnons30BaTh  TEOPETHMKO-MHOKECTBEHHBIM — ammapar i ONMCAHUs
peaJIbHBIX MPOLIECCOB U ABJICHUH, MIPU PEILIEHUU 3a/1a4y U3 JPYTUX y4eOHBIX
IIPEAMETOB

OnepupoBarh  MOHSATUSIMHU:  ONpEJEICHUE,  TEeOopema,  CIEJICTBHE,
JI0Ka3aTeIbCTBO

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTe/IbHOW NMPOrPaMMBbI CpeiHero 001ero odopasoBanusi

Yucna 1 BEIYUCIIEHUS

OHCpHpOBaTB MOHATHUAMU: HATYPAJIBbHOC, LEJIOC YHCIO; HCIOJIB30BATH
MNpU3HAKHU JACIUMOCTH HLCJIbIX YHCEJ, Pa3JIOKCHHUEC YHCIa Ha IIPOCThIC
MHOXXHUTCIN OJId pCHICHUA 3aaa4

OHCpHpOBaTB MOHATHUEM: CTCIICHDb C PAalMOHAJIbHBIM ITOKA34aTCJIICM

OnepupoBaTh NOHATUAMM: JIOrapudM uucia, AECITUYHBIE U HATypalbHbIE
Jorapu@msl

YpaBHCHI/I}I " HCPABCHCTBA

[IpumensTh cBoOMcTBa CTEeNEeHW [UIsl MPeoOpa3oBaHUS  BBIPAKECHU,



2.2

2.3

2.4

2.5

2.6

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

OIICPpHUPOBATH TIMOHATHUAMU: TIOKA3aTCIILHOC YPAaBHCHUC U HCPABCHCTBO,
peuraTb OCHOBHBIC THIIbI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BoinmonHsaTe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIIMX Jorapu@msl;
OTIEpUPOBATH MOHATUSMU: JIOTapU(PMUUYECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUITBI TOTapU(PMUUECKUX YPaBHEHUI U HEPABEHCTB

Haxonuts pemenus mpocTennx TPUrOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHATHUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILEHUE;
HCIIOJIB30BAaTh CUCTEMY JIMHEHMHBIX YPABHEHUM Ul PELICHUS IIPAKTUYECKUX
3a1a4

Haxonuts pelieHus npoCTeUIINX CUCTEM U COBOKYITHOCTEM PALlMOHAIIBHBIX
YPABHEHUU U HEPABEHCTB

MogenupoBaTh pealbHbIE CHTyallMd Ha S3bIKE ajreOphl, COCTABISATh
BBIPDAKCHUS, YPAaBHEHHS, HEPABEHCTBA M CHUCTEMBI IO YCJOBHUIO 3a/1ayH,
UCCIIeIOBATh TOCTPOCHHBIC MOJICNIN C UCIIOJIBL30BAHUEM alllapaTa anreOpsl
@OyHKIMH U TpaQuKH

OnepupoBaTh MNOHATUSAMH: IepHoandecKass (QYHKIHUSA, HTPOMEXYTKH
MOHOTOHHOCTH (YHKIHMHU, TOYKH SKCTpeMyMa (QyHKUUH, Haubojbllee U
HauMEHblIee 3HaYeHUs (PYHKIUMM Ha MPOMEXKYTKE; MCIIONb30BaTh UX IS
uccie0BaHus (pyHKIUH, 3aJaHHON IrpaduKoM

OnepupoBaTh HNOHATHAMU: T'papUKU MOKA3aTEIbHOM, JOrapupMHUUECKON U
TPUTOHOMETPUUYECKUX (YHKLUMH; H300pakaTb MX HA KOOPJMHATHOU
IIJIOCKOCTH U UCIIOJIb30BaTh JUUISl PELLICHHs YPABHEHUN U HEPABEHCTB
N3006paxaTh Ha KOOPAMHATHOM IIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BaTh UX JJI PEIUIECHUS CUCTEMBI JINHENHBIX YPaBHECHUM
Hcnonb3oBathk rpaduku (QyHKOMA JUISI HMCCICNOBAaHUS TIPOIECCOB U
3aBUCUMOCTEH U3 APYTuX yU4eOHBIX AUCIUILTIH

Hagana maTemaTHueckoro aHanmsa

OnepupoBaTh NOHATUSAMU: HENPEPBIBHASL PYHKIMS, TPOU3BOIHAS (YHKIUY;
HCIIOJIb30BaTh N€OMETPUYECKUI M (PU3UYECKHI CMBICT MPOU3BOJHOM AJist
pelieHns 3a1a4y

HaxomuTe  MpOW3BOAHBIE  DJIEMEHTAPHBIX  (QYHKUWH,  BBIYUCIATH
IIPOU3BOJHBIE CYMMBI, IPOU3BECHMUSI, YACTHOTO (DYHKIUH

Hcmonp30BaTh  TPOM3BOAHYIO  JUIS  HCCIEOBaHUS  (QYHKIUH  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, MPUMEHATh PEe3yJIbTaThl MCCIEIOBAHUS K
MOCTPOEHHIO IPahUKOB

Hcnonp3oBaTh MIPOU3BOJHYIO JJIA HAXOXKIACHUA HAWIYUHICTO PCIICHUSA B
NPUKIIAHBIX, B TOM YHUCIIE CONMATBLHO-9KOHOMHYECKUX, 3a/1a4ax

OnepupoBaTh MNOHATHSAMHU: TepBooOpa3Hass M MHTErpaj; I[OHUMAaTh
reoMeTpUUYECKU U GU3NYECKUI CMBICT UHTErpajia

Haxoauths mepBooOpa3Hbie AIEMEHTAPHBIX (DYHKIIHHA, BRIYUCISATH HHTETpAl
o ¢opmyne Hprotona — Jleitbnuia



4.7

Pemarn NPpUKIIAAHBIC 3ala4i, B TOM YHUCJIC COIIUAJIbHO-DKOHOMHWYCCKOI0 U
(l)I/I3I/I‘-IeCKOFO XapakTepa, CpCACTBAMH MATCMATUYCCKOI'O aHAJIN3a



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox

11

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4
2.5
2.6

2.7

3.1

3.2

3.3

IIpoBepsieMblii 3JIeMEHT CO/iep:KaHUs

Yucna v BEIUMCIICHUS

Pammonanenpie  uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JIPOOHM, TPOIECHTHI,
OecKOHEUYHbIE NepruouiecKkie Apodu. ApupMeTHUECKHEe ONepalyy ¢ pPaluOHAIbHBIMU
qucllaMu, IpeoOpa3oBaHus YUCIOBBIX BbIpaxkeHUil. [IpuMenenue apobdeii u npoueHToB
JUIsl pELICHUs IPUKIIAIHBIX 3a]]a4 U3 Pa3IMYHbIX OTPACIICl 3HAHUU U pealbHON )KU3HU

JeiicTBuTenpHbIe Yncia. ParrioHansHbie U HppallMOHANIbHbIE YUCIa. ApUPMETHIECKHIE
olnepanuu C JAEUCTBUTENbHBIMU YHciaaMu. [IpuOmk€HHbIE BBIYUCIIECHUS, IIpaBUIIA
OKpYTJICHUS, IPUKHJKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN

Crernens ¢ OCJIBIM ITOKAa3aTCIICM. CTaH,[[apTHa}I (bOpMa 3aIMCH JCWCTBUTEILHOTO YHUCIIA.
Hcnonp3oBaHue MOAXOAAIICH (I)OpMI:;I 3alUCH JCHUCTBUTEIBHBIX YMCeNl OIS peuicHu-d
MPAKTUYCCKUX 3aaa4 U NPCACTABIICHUSA JaHHBIX

ApudmeTndeckuii KOpeHb HaTypajdbHOW cTerneHu. JlelcTBUS ¢ apudMeTHYECKUMHU
KOPHSIMU HaTypaJIbHOW CTENEHU

CuHyC, KOCHMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHT€HC YMCJIOBOTO apryMeHTa

VpaBHEHUS U HEPABEHCTBA

ToxnaecTBa U TOXKICCTBEHHBIC TIPEOOPA30BAHUSI

[TpeoOpa3zoBaHue TPUTOHOMETPUUIECCKUX BbIpaskeHHH. OCHOBHBIE TPUTOHOMETPUYUCCKHE
bopmybl

VpaBHeHHE, KOpeHb YypaBHeHHWs. HepaBeHCTBO, pelleHHEe HepaBeHCTBA. Meroj
UHTEPBAJIOB

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB
Pemenre nppalOHaIBHBIX YPAaBHEHUN U HEPABEHCTB
Pemenne TpuroHoMeTprUYECKUX YpaBHEHUN

IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEILICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3aMyYHbIX 00JacTel HayKU U pealbHOM JKU3HU

OyHKIMK U TpaduKH
@yukius, crnocodbl 3amanus ¢yHkumu. ['padux Qyskinum. B3aumao oOpaTHBIE
byHKIIN

OO6nacTe ompeneieHuss W MHOXKECTBO 3HaueHudd ¢yHkiuu. Hymm dysknum.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIC U HEUETHBIE (PyHKIUU

CrenenHast GyHKIHS ¢ HaTypaJbHBIM U IENIBIM TTOKa3aTesneM. E€ cBolicTBa u rpaduk.



CaoiicTBa 1 rpauk KOpHs N-0ii CTETIeHU

TpuronomeTrpuyeckas OKPYHOCTb, OIpEAEIEHUE TPUTOHOMETPUUECKUX (PyHKUIUN

34 YHCIIOBOIO apryMeHTa
4 Hayana maTemaTnueckoro aHanusa
41 [TocnenoBaTeabHOCTH, CIOCOOBI  3alaHUsl  IOCIEA0BaTeIbHOCTEH. MOHOTOHHBIE
' [0CJIEe10BaTEIbHOCTH
Apudmernueckass U reoMmeTrpuueckas mporpeccuu. beckoneuHo yObIBaroras
4o  TEOMETPHHECKAA NPOIPECCHs. Cymma OeckOoHEYHO YOBIBaloLIEH TIeoMeTpuyecKon
' nporpeccun. Popmyna CHOXKHBIX HpoleHToB. lcmonb3oBaHue mnporpeccuu s
pELIEHNs PeANIbHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa
S) MHokecTBa U JIOTHKA
MHoxecTBO, omnepauuu HaJg MHoKecTBaMu. Jluarpammsl Oiliepa — DBenna.
5.1 IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammapaTta JJIs ONHMCAHUS peallbHbIX
MPOIIECCOB U SIBJICHUH, P PEILICHUH 33724 U3 APYTHX Y4eOHBIX MPEIMETOB
5.2  Ormpenenenue, Teopema, ClleICTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna u BIYUCICHUSA
1.1 Harypanbnslie u nensie yucia. [Ipu3Haku AeIMMOCTH HEIbIX YUCEI
1.2 CreneHsb ¢ paliMoHaIbHBIM NOKa3aTeneM. CBoicTBa cTENEHH
1.3 Jlorapudm uucna. [lecaTuyHble U HATypaIbHbIE JOrapupMbI
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaXeHU, coepKaluX Jorapu(mbl
2.2 [TpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIIMX CTENEHH C PAallMOHAIBHBIM MTOKa3aTeIeM
2.3 [Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 ITokazarenbHblE ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmuuecknue ypaBHEeHUsI U HEPABEHCTBA
26 Cucrempl TMHENHBIX YpaBHEHUN. PelieHre NpuKiIaaHbIX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHNUN 1 HEPABEHCTB
28 [IpumeHeHNEe ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUECKUX 3a/1a4
' W 3aJ1a4 U3 pa3IMYHbIX 00JacTel HayKH U pealibHOM KU3HU
3 OyHKIMH U TpaduKh
Oyukuus. [lepuonuueckne ¢yHkuu. I[IpoMexxyTKH MOHOTOHHOCTH (YHKIUH.
3.1 MakcuMymMbl U MUHUMYMBI (QyHKIMH. HanGomnpiiee v HauMmeHblllee 3HAYEHUE
(GYHKIMK Ha IPOMEXYTKE
3.2 Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U TpaduKH



3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

[Toka3zarenbHas u norapupmMudeckas GyHKIIMU, X CBOHCTBA U Tpa(uKH
Hcnons3zoBanue rpadukoB PyHKIUH A pEIICHUS] YPaBHEHUH U IMHEWHBIX CHCTEM

Hcnons3oBanue rpadukoB GpyHKIMN IS UCCISIOBAHUS TIPOIIECCOB U 3aBUCUMOCTEH,
KOTOpBIC BO3HUKAIOT TPH PEIICHUH 3alad U3 JPYIHX YYeOHBIX NPEIMETOB U
peaNbHON KU3HU

Hagana maTeMaTHuecKoro aHaausa
HenpepriBable pyHKIIMU. MeTo1 HHTEPBAJIOB /7Sl pELICHHS] HEPAaBEHCTB
[TpousBonHas Gpynkuuu. ['eomerpuueckuii u GpU3NIECKUA CMBICI TIPOU3BOIHON

ITpon3BosHble 37eMeHTapHbIX (QyHKUMH. DOpMyJbl HAXO0XKIEHHS NPOU3BOIHOMN
CYMMBI, IIPOU3BENICHHS] ¥ YaCTHOTO (DYHKLIUI

[IpumeHeHne TPOM3BOJHOW K HCCIENAOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxxneHne HauOobIIero M HaMMEHbBLIEro 3HaYeHUs (QYHKIUU Ha
OTpE3Ke

IIpuMmeHeHre TPOU3BOJHON Ul HAXOXICHUS HAWIYYIIEro PEeLeHUs] B IMPUKIATHBIX
3ajjavax, JUId ONpEAeNCHHs CKOPOCTH TIpolecca, 3aJaHHOro (GopMmynoi wiu
rpaduKoM

[TepBooOpasnas. Tabauia nepBooOpa3HBIX

WuTterpan, ero reoMeTpuyeckiii 1 (U3N4ecKuil CMBICI. BhIuuciieHne uHTerpana 1mo
dbopmyne Hetotona — JleliOnura



IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM Pe3yibTaTaM O0CBOECHHSA
NpoOBepsieMOro  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero 0o1ero
TpeOoBaHUs o0pa3zoBaHust

Brnagenwe MeromaMu JOKa3aTENbCTB, AJITOPUTMAMHU pEHICHHS 3a1ad;
yMeHHe ¢GOopMyIUpOBaTh U ONEPUPOBATh TMOHATUSMU: OMpPEIEICHUE,
aKCMOMa, Teopema, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, 0KA3aTEIbCTBO,
paBHOCUIIbHBIE (OPMYIMPOBKH; MPUMEHATh UX; YMEHUE (POPMYTHUPOBATH
oOpaTHO€ M MPOTUBONOJIOXKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIIOJIb30BaTh METOJ, MAaTeMaTH4YeCKOW WHAYKIIUU;
MIPOBOAWUTE AOKA3aTCIbHBIC PACCYKACHHUA IIPU PCIICHUN 3a1a4, OCHUBATH
1 JIOTHYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUN; YMEHHUE  OIMEepPUPOBATH
IOHATUAMMU: MHOXKECTBO, IMOAMHOKECCTBO, OII€pallMd HaJl MHOXCCTBAMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN  ammapar s
OIMMCaHus pC€ajIbHBIX IIPOLUECCOB U SIBJICHUU U Ipu pCIICHUU 3a1a4, B TOM
YHclie U3 IPYTuX YYeOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh
¥ OIUCHIBATh Tpadbl Pa3TUYHBIMUA CIIOCOOAMU; MCIIONB30BaTh rpadbl Mpu

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHATHUSAMH: HATypajbHOE YHCIIO, LEN0e YHCIIO,
CTETICHb C IIeTIBIM ITOKa3aTelieM, KOPEHb HATYpalbHOW CTENCHH, CTEICHb C
palroOHAJIBbHBIM ITIOKa3aTeJICM, CTCIICHb C HeﬁCTBHTeHBHBIM IIOKa3aTecJIeEM,
JOrapu(M 4YHUClla, CHHYC, KOCHHYC M TaHTEHC IPOU3BOJIBHOTO YHUCIIA,
OCTaTOK 10 MOJIYJIO, PAalMOHAIBHOE YHCIO, UPPANMOHATIBHOE YHCIIO,
MHOXECTBa HATYPaJbHBIX, IIEIBIX, pAIlMOHAIBHBIX, JCHCTBUTEIHLHBIX
2 YHUCeN; YMEHUE UCTIOIb30BaTh MPU3HAKH JEIMMOCTH, HAUMEHBIITNI 00N
JIeUTEeNh W HaWMEHbIlee Oo0Ilee KpaTHoe, anroput™ EBkimmma npu
PEeIICHUH 3a4a4; 3HAKOMCTBO C pa3JIMYHbIMU MO3UIMUOHHBIMH CUCTCMaMU
CUHMCJICHUS; YMEHUE BBITIOJIHSTH BEIYMCIICHUE 3HAUYCHHUI 1 TIPeoOpa3oBaHUs
BBIPQXCHUI CO CTENEHSAMHU W JiorapudMaMu, mpeoOpa3oBaHUs IPOOHO-
pallMOHATIPHBIX ~ BBIPAKEHHWH, yMEHUE  ONEPHPOBATH  MOHATHIMHU:

MoCJICA0BAaTCIBbHOCTD, apI/I(i)MCTI/I‘ICCKaSI nporpeccusda, reoMCTpuICCKasa



nporpeccusi, OECKOHEYHO YOBIBaiolas T'eOMETpUYEcKass IPOrpeccus;
YMEHHE 3a/1aBaTh I10CJIEJOBAaTEIIbHOCTH, B TOM YHCJIE C IIOMOILBIO
PEKYpPPEHTHBIX (pOpMyII; yMEHUE ONEpUPOBATH MOHATHIMU: KOMIUIEKCHOE
YHUCIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcla, (opMma  3almucd  KOMIUIEKCHBIX  YHCell
(reomeTpuyeckas, TpPUIOHOMETpHUYECKass M anredOpauyeckas); yMeTb
MPOU3BOUTH apU(METHUECKUE JACUCTBHS C KOMILUICKCHBIMH YHCIIAMU;
MIPUBOJUTH MPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHCEN; OIIEpUPOBAThH
HNOHATHSIMM:  MaTpuua 2X2  wm  3x3, onpenenurenab  MaTpULBL,

FCOMCTpI/IIIeCKI/II\/’I CMBICJI OIIPCACIIUTEIIA

YMmenune ONCpHUpOBaATh MOHATUAMH: pPaALUOHAIBHBLIC, HWpPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(pMI/ILICCKI/IC, TPUTOHOMCTPHUYCCKUC
YpaBHCHHUSA W  HCPABCHCTBA, HX CHUCTEMBI;, YMCHUC OIICpHUPOBATH
HNOHATUAMHU: TOXACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHC,
HCPaBCHCTBO, CHCTCMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHI/Iﬁ, HCPAaBCHCTB W CHUCTCM; YMCHHUC pCIIATb YPaBHCHUA,
HCpaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHU, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; TIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUA MAaTEMAaTHUYCCKHUX

3ala4 1 3a1a4 U3 pa3JIMIHbIX oOacren HAYKH U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (QyHKIMS, 4YETHOCTh (YHKIIMH,
MEPUOUYHOCTD (PYHKIIUHM, OTPAaHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GYHKIMH, SKCTpeMyM (QYHKLUHU, HauOOJbIllee W HAaUMEHbIIEe 3HAUYCHUS
(GYHKIIMKA HAa TPOMEXKYTKE, HENpepbiBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
(GyHKIMH, TiepBas U BTOpasl MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
¢u3nvecknii CMBICT TPOM3BOJHOM, TEepBOOOpasHas, ONpeaeNEHHbBIN
UHTErpajl; yMEHHE HaxXOAWThb ACHUMITOTHI Tpaduka (QYHKLUUH; yMEHHUE
BBIUNCIISATh  NPOMU3BOJIHBIE  CyMMBI, TPOM3BEICHHUS, YacTHOIO U
KOMIO3UIMK (YHKIMHA, HAaXOAWTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMK; yMEHHE HaXOIUTh MPOU3BOJIHBIC DJIEMEHTAPHBIX (QYHKIHUH;
YMEHHE MHCIOJb30BaTh MPOM3BOJIHYIO Ul HCCIelNOBaHUA (YHKIMH,
HaxXoAWTh HauOONbIIME M HAUMEHbIINE 3HA4Y€HUs (QYHKIUM; CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM alllapata MaTeMaTHYecKOro
aHaJINM3a; NPUMEHATH TMPOM3BOAHYIO JUJISl HAXOXACHUS HaWIy4dllIero
peleHuss B NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-PKOHOMHUYECKHUX H

(u3HUeCKHX 3aavax; HaXOJUTh TUIOMIAH U 00BEMBI QUTYP C TTOMOIIBIO



HUHTCrpajia, MNpUBOAUTL HNPUMCPbBI MATCMATUYCCKOTO MOJACIHNPOBAHUA C

nomMoIpio AuddepeHnaaTbHbIX YpaBHEHUH

YMeHne onepupoBaTh NOHATHAME: Tpapuk GyHKIMH, 0OpaTHAs QYHKINS,
KOMMo3uust (yHKIMM, JIuHeWHas QyHKUWs, KBaJIpaTUdHas (QYHKLUS,
panmoHanbHas (QYHKIOWS, CTETeHHas (QYHKIOUSA, TPUTOHOMETPUYECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas U
aorapumuueckas QYHKIMHM, YMEHUE CTPOUTh TIpadUKH H3yUYEHHBIX
GyHKIMHA,  BBINOJHATH  HpeoOpa3oBaHust  rpagukoB  (YHKIMH,
WCTIOJIB30BATh TPAPUKH TSI U3YYECHHUS TPOILECCOB U 3aBUCUMOCTEH, TpH
peLIeHUH 33/1a4 U3 JPYIMX y4eOHbIX NMPEAMETOB M 3a/1ad U3 peaslbHOU
KHU3HHM, BBIpAKATh (OPMYJaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA U TpapuKu (QPyHKUUI [UId pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Jad C IapaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOXXECCTBA peI_HCHI/Iﬁ ypaBHCHHﬁ, HEPAaBCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 3aJlaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUKEHUE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/1a4i U3 O00JAaCTH YNpaBJICHUS JUYHBIMU M CEMEWHBIMU
(MHaHCAMM); COCTaBJISATh BBIPAXKEHUS, YpaBHEHHs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4d, HUCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPABIONOAOOHOCTh PE3yJbTATOB;, YMEHHE MOJEIUPOBATH
peajbHbIE CUTyalldd Ha A3bIKE MAaTE€MAaTHKHU; COCTaBJIATH BBIPAKECHMUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapata  anreopsl,

MHTEPIPETUPOBATH ITOJIYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSIMH: cpefHee apupMeTHuecKoe, MeanaHa,
HauOoJblllee ¥ HAaUMEHbIIIee 3HAUEHUS, pa3Max, AUCIEPCUs, CTAaHIAPTHOE
OTKJIOHEHHE YHUCJIOBOr0 HabOpa; YMEHHE H3BJIEKATh, WHTEPIPETHUPOBATH
uHbOpMaIInIO, MPEICTaBICHHYI0 B TaOIUIaX, HA AUarpamMmax, rpadukax,
OTPaXKaOIYI0 CBOWMCTBA peabHBIX IPOLECCOB M SIBJICHUIl; MPEICTaBIATh
uHbOpMAIIMI0O C TIOMOUIbIO TabMUI] M JuMarpaMM; HCCIeI0BaTh
CTaTUCTUYECKUE JaHHBIE, B TOM YHCIE C MNPUMEHEHHEM TpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; rpapuuecKu UCClIeJOBaTh COBMECTHbIE

HaOJII0JIEHUS C TIOMOIIBIO JUarpaMM pacCeMBaHUs U IMHEHHON perpeccun

YMeHue OonepupoBaTh IOHATHAMH: CIyYaWHBIA OIBIT U CIy4aiHOe

coOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIYHUCIATH
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BEPOSTHOCTh C MHCIIOJIB30BAHUEM TpaUUECKUX METO/OB; IMPHUMEHATh
(GOpPMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYIy IOTHOM
BEpOSATHOCTH, popmyny bepHynnu, komOuHATOpHBIE (akThl U (POPMYIIHI;
OLICHMBAaTh BEPOATHOCTH pEAITbHBIX COOBITHIl; YMEHHE OIEpUPOBATH
MOHATUSMH:  ClIydaifHasi BEJIWYHMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTH4ecKoe OXXKUAaHWe, TUCIEPCHs M CTaHAAapTHOE OTKJIOHEHHE
CIlyuallHOW  BENWYMHBL, (YHKIUW paclpefeiieHus U  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpe/eNieHnil; yMeHne
HCIOJIb30BAaTh CBOMCTBA M3YUYEHHBIX pacHpeAeieHUN A pelIeHus 3a1ay;
3HaKOMCTBO C MOHATHSIMH: 3aKOH OOJIBIIMX YHCEJ, METOJBI BHIOOPOYHBIX
UCCIICZIOBAaHUM; yMEHHE TPUBOIUTH MPUMEPHl MPOSABICHHUS 3aKOHA
OOJNBIINX YHCEN B TPUPOAHBIX W OOLIECTBEHHBIX SIBJICHUSAX, yMEHHUE
ONEepUPOBATH MOHATUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHMCIO COYETaHMH,
YHCIO0  TEPecTaHoBOK; OwHOM  HpIOTOHA; yMeHWE  NPUMEHATH
KOMOMHATOpHbIE (haKThl U pacCyKACHHS JUIsl PELICHUs 3a]1ad; OLEHUBAThH
BEPOSITHOCTH PEAbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJAETH U

UHTEPIPETUPOBATH NOTYUYESHHBIH pe3ybTar

YMeHue onepupoBaTh IMOHATUSAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA yTIJIa, INIOCKUN YTOJI, IBYTPaHHBINA
yroJj, TpEXIPaHHbBINA yroJj, CKPELIUBAIOIIKUECS IPSIMBbIE, 1APaUICIIBHOCTD U
NEPIEHIUKYISPHOCT MPSAMBIX W IUIOCKOCTEM, yTrOJd MEXIy NpPSIMbIMH,
Yroia MexXay IMpsAMOH U IUIOCKOCTBIO, YIOJI MEXKIy IUIOCKOCTAMM,
paccTosiHue OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXAYy NPSIMBIMH,
paccTosiHue MEXAY IUIOCKOCTSAMH; YMEHHE HCIIOIb30BaTh IIPU PEIICHUU
3a/1a4 M3y4yeHHbIe (PAKThl U TEOPEMBbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpPY)KAIOLIEr0 MHpa; CTPOUTh MaTeMaTUYeCcKHe
MOJEIM C IIOMOIIBKD TE€OMETPUYECKHUX TOHATHM M BEJIIMYWH, pEIIaTh

CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3alav4n

YMeHue onepupoBaTh MOHATHSAMU: IUIOHIAAb (QUTYpPBI, 00BEM (GUTYPHI,
MHOTOTPAHHUK, TPaBUJIBHBIM MHOTOTPAHHUK, CEUYEHHE MHOrOTpaHHUKA,
Ky0, mapajjienenunesa, Mpu3Ma, Oupamuaa, (urypa M TOBEPXHOCTh
BpallleHHs, UWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, omaib
MOBEPXHOCTU MUPAMHJIBI, TMPU3MBI, KOHyCa, IWIMHApA, 00bEM KyOa,
NPSIMOYTOJIBHOTO ~Tapajijiesienuneaa, NUPaMHUAbI, TMPU3MbI, LHAJIUHIPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHyca M IMIUHApA,

napamiCJbHbIE OCHM WJIX OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTD,
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12

13

Kacaronascs cgepbl, LWIMHApPA, KOHYyCa; yMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (PUTYypbl U MOBEPXHOCTHU
BpalllEHUs, UX CEYEHUs, B TOM YHCJIE€ C MIOMOILBIO JIEKTPOHHBIX CPE/CTB;
yMEHHE MPHUMEHATH CBOMCTBA T'€OMETPUYECKUX (UTYP, CaMOCTOSTEIBHO
(dhopMyHpOBaTh OMpECNICHUs N3y4aeMbIX (UTYD, BBIIBUTATh TUTIOTE3HI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpUYecKHX (uryp, oOOCHOBBIBATH WIIU
OlpoBepraTh MX; YMEHHE MPOBOIUTH Kiaccuukauuioo Quryp 1mo
pa3IMYHBIM PU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JIOTOJIHUTEIbHBIE

MIOCTPOEHUS

YMeHue onepupoBaTh MOHATHSIMH: JBHXKEHHE B  IPOCTPAHCTBE,
MapauIeNIbHBIA MMePeHOC, CHMMETPHUSl Ha IIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeobpa3zoBaHue MOA0OMs, TOMO0OHBIE (UTYPBI, yMEHHE
pacrmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPBI, B TOM YHCJIC B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh FT€OMETPUUECKHE OTHOIICHUS TPU
pelICHUH 3aJlady; HaXOJWTh T'C€OMETPHUYSCKHE BEIUYHMHBI (JJTMHA, YTOJI,
wioaab, 00bEM) MpU PelIeHUH 3a7ad U3 IPYTuX y4eOHBIX MPEIMETOB U
W3 peajbHOW J>KWU3HM, YMCHHE BBIYHCISATH TC€OMETPHUCCKHUE BEIIMIMHBI
(nmuHa, yroy, IIIOMIAAh, OOBEM, IIIOIIAAh MOBEPXHOCTH), HCIOIB3Ys
M3y4YeHHBIE (OPMYJIBI M METOJbI, B TOM YHCIIC: TUIOMAJb IMOBEPXHOCTH
MUpaMUbl, MPU3MbBL, KOHYyca, MWIMHIpPA, Momanb cdepbl; 00bEM Kyoa,
MPSIMOYTOJIFHOTO ~ MApaJUICIICIIUIIeIa, MUPAMUIBI, TPU3MBI, ITHJIUHIPA,

KOHYCa, l1apa; YMCHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il“yp

VYMmenune OIICPUPOBATL IIOHATUAMU: NPAMOYIOJIbHAA CUCTCMA KOOPJAWHAT,
BCKTOp, KOOpPpAWHATBI TOYKH, KOOpPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
IMPOU3BCACHNEC BCKTOpAa Ha YHCIIO, PA3JI0KCHHUC BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC TMPOU3IBCACHUC, YIOJI MCKIY
BCKTOpaMH; YMCHHC HCIIOJIb30BATb BeKTOpHHﬁ n KOOp,Z[HHaTHBII;'I MECTO

IJId pEHICHUA TrCOMCTPHUICCKUX 3a4aY U 3aJia4 ApYyTUxX y‘~I€6HI)IX npeamMeToB

YMmenue BBI6I/IpaTI> HOZIXOI[SIIIII/Iﬁ MCTOJ AJid pCIICHUA 3aJa4r, IOHUMAaHHuC
3HAYUMOCTH MATCMATHKHW B H3YUYCHUU IIPUPOAHBIX H O6H.[€CTB€HHLIX
ImpoucccoB u HBHGHHfI; YMCHUC PACIIO3HABATL IMPOSABIICHHUC 3aKOHOB
MAaTCMAaTUKU B UCKYCCTBC, YMCHHC IIPUBOJUTH NPUMEPBI MATCMATHYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOW HAyKH



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsiemMblii JJIEeMEHT COAEePKAHUS
1 Yucna 1 BBIYUCIECHUS

1.1 Hatypanbhble u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YUCE

12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIC JAPOOH, MPOLCHTHI,
' OCCKOHEYHBIC MTEPUOINUECKHUE TPOOH

13 Apudmerndeckuil KOpeHb HATypalbHOU cTerneHu. JleWcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMH HaTypajbHOU CTEEeHH

14 Crenens ¢ 1eabIM nokaszareneM. CTeneHs ¢ palMoHaIbHbIM MoKa3aTeneM. CBoiicTBa
' CTETeHH

15 CuHyc, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YHCIIOBOTO apryMEHTa

1.6 Jlorapudm uucna. [lecaTHaHbIe U HATYypaJIbHBIE JOTapUPMBI

HetictButenbHble  4YHucia. ApudmeTHdyeckue omepanud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIC BEIYUCIICHHS, TIPAaBUJIa OKPYTIICHHS, TIPUKUIKA U OIIEHKA
pe3yJibTaTa BEIYMCIIEHUN

1.8 [TpeoOpa3oBanue BBIpAKEHUIA

1.9 KommekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenbie u 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppanmonanbHble YpaBHEHHS

2.3 TpuronomeTpuyeckue ypaBHEHHUS

24 [Toka3zaTenpHbIC U JOTapUPMUYECKHE YPABHEHUS

2.5 [{enble 1 TpoOHO-pallOHAIbHBIE HEPABEHCTBA

2.6 HppannoHansHble HEPaBEHCTBA

2.7 [TokazarenbHble U Torapu@MUUECKHe HEPaBEHCTBA

2.8 Tpuronomerpuveckre HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Martpuiia CuCTeMBbI TMHEWHBIX ypaBHeHUH. OnpeieuTeb MaTPHUIIbI
3 OyHKIMH U TpaduKh



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

@ynkuus, cnocoObl 3anaHus ¢yHkuuu. ['papux ¢ynxmumu. B3aumbao oOpartHbie

bynkun. YétHele u Heu€THbIe QyHKImH. [leproanueckue GpyHkuun

OOnacth ompeneneHuss UM MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm ¢dyHKum.
[TpomexxyTkn  3HaKoOmocTOSIHCTBA.  IIpOMEKyTKM  MOHOTOHHOCTH — (DYyHKIIHH.
MakcumMyMbl ¥ MHHUMYMBI (QyHKOMU. HawmOombimee W HavMEHbIIEe 3HAYCHHE

(GYHKIHN Ha TPOMEKYTKE

Crenennass (yHKOHS C HaTypajdbHBIM M IIEJIBIM TOKa3aTeneMm. EE cBoiicTBa u

rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU
Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOHCTBA U rpaduKu

Touku paspeiBa. AcuMmMnToThl rpadukoB ¢QyHknuit. CpoiicTBa  (QYHKIHIA,

HEIPEPHIBHBIX HA OTPE3KE

[TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUs TTOCIEA0BATEIHLHOCTEH
ApudmeTrndeckast 1 reoMeTprueckas nporpeccuu. opmya CI0KHBIX TPOIEHTOB
Hauana maTemaTtuyeckoro anamusa

[TpousBoanas ¢pyukiuu. [Ipon3BoaHbIC A€eMEHTAPHBIX (PYHKINH

HpI/IMeHeHI/IC HpOHSBOI[HOﬁ K HCCICOO0BAHUIO (b}IHKHI/Iﬁ Ha MOHOTOHHOCTb H
9KCTPEMYMBI. HaXO)KIIGHI/IC HauOOJILIIEr0 M HAMMEHBIIEr0 3HAUCHHMS q)YHKHI/II/I Ha

OTpE3KE

[TepBooOpasnas. Murterpain
MHoecTBa U JIOTHUKA

MHoOXxecTBO, onepanuuu HaJ MHOKecTBamu. J(uarpammel Diinepa — Benna
Jloruka

BeposTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOCTB

KomMOuHaropuka

I'eomerpus

@urypsl Ha INIOCKOCTH

[IpsimMble ¥ IIOCKOCTH B MPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEPXHOCTH BpAILEHUS

KOOp,[[I/IHaTBI H BCKTOPbI



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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