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INOACHUTEJIBHASA 3AIIMCKA

VYuebHbIil kKypc «Anredpa U Hayajla MaTeMaTHYECKOrO aHalnu3a» SBIAETCS
OJIHUM W3 Haubosee 3HAYMMBIX B MpPOrpamMMe CpelHero ooIero oOpa3zoBaHus,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy s
U3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, @ C JPYroil CTOPOHBI, (POPMUPYET
JIOTHYECKOe W aOCTPaKTHOE MBIIICHHE O0yJYaIolUXCs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOCHHUS MH(GOPMATUKU, OOIIECTBO3HAHNUS, HICTOPUH, CIIOBECHOCTU U JIPYTHX
TUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydwaroliudecs OBJIAJEBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (GOpMyJIUpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

Y4eOHbIil Kypc anreOpbl M Hauajdl MaTeMaTUYECKOTO aHallh3a 3aKJiaJbIBacT
OCHOBY [IJIi YCHENIHOTO OBJAJEHUsSI 3aKOHaMu (U3UKH, XUMHH, OWOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHACHIIMA pa3BUTUS S3KOHOMHUKHU U OOIIECTBEHHOM JKU3HH,
MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX JAJIs JajbHeHIIero oOpa3oBaHus U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSAMHU anreOpbl M MaTeMaTUYECKOTO aHalh3a pPa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTH, JOKa3bIBaTh
YTBEPKJECHHS ¢ NOMOIIBIO MHIYKLIHUHA U PacCykAaTh IEAYKTUBHO, HCIIOJIb30BaTh
0000IIeHNE W KOHKpETU3allnio, aOCTparupoBaHHWE M aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBIIIICHHE.

B xoxe uzyuenus yueOHOro kypca «Anredpa v Hauyaiga MaTeMaTHUYECKOTO
aHanu3a» oOydYarouIuecs MOJy4yaroT HOBBIM OMNBIT PEHICHUs MPUKIAIHBIX 3a7ad,
CaMOCTOATEILHOTO MOCTPOEHUS MAaTEMATUYECKUX MOJENIE peallbHbIX CUTYalUi,
VUHTEpHpETallud  TOJIyYEHHBIX  pPELICHUH, 3HAKOMATCSI C  IIpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U MCKYCCTBE, C
BBIAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VY4eOHblli Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAJIOM,
KOTOpPBIN peanu3yeTcs Kak 4epe3 Y4YeOHBbId Marepuan, CrnocOOCTBYIOIIUN
(GbOpMHPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHoi
NESTEIbHOCTH, TpeOyIoleld MpOJOJDKUTENIbHOM  KOHUEHTpalud BHUMAaHMS,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 MOJYYEHHBIN
pe3yJbTar.

B ocnoBe wmeromukum oOydeHus anreOpe M HayalaM MAaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro Kypca «Anredpa M Hayajia MaTeMaTHYeCKOro
aHaJIKM3a» BbIJICJICHBI CIEAYIOIINE COAEPKATeIbHO-METOIMYECKUE JTMHUU: «YHucna
U BbIUMCIIEHUD», « DyHKUIUU U Tpadukn», « YpaBHEHUSI U HEpaBeHCTBay», «Havana
MaTeMaTUYeCcKoro aHaiausa», «MHokecTBa U JIOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANUECKUE JHHUM HW3YYalOTCsl Ha MTPOTSHKEHUHM JBYX JIET
o0y4eHHs Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHMs, €CTECTBEHHO JOTIOJHSAA
Jpyr Apyra W MOCTENEHHO HACHIMIAsCh HOBBIMM TEMaMH W pasienaMu. JlaHHbIH
yu4eOHBIA KypC SBJSIETCS MHTETPAaTUBHBIM, TIIOCKOJBKY OOBEIUHSIET B cebe
COJIEp’)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX AUCIMIUIAH, TaKUX Kak anreodpa,
TPUTOHOMETpPHUSI, MAaTEMaTHUYECKU aHalIn3, TEOpHUs MHOXXECTB, MaTeMaTHUeCKas
noruka u Apyrue. Ilo mepe Toro kak oOydaroluecss OBlaieBaloT Bc€ Ooiiee
IMIUPOKUM MAaTEMaTHYECKUM armapaTtoM, Y HUX MOCIeA0BaTeIbHO (HOPMUpPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYECKyl0 MOJENIb peaJbHOU
CUTYalluH, MPUMEHATh 3HAHUS, TIOTyYEHHBIC MIPU U3YyYEHUH Y4eOHOTO Kypca, AJis
pelIeHs] CaMOCTOSTENbHO C(hOPMyTUPOBAaHHONH MaTeMaTHYECKON 3a/1a4H, a 3aTeM
UHTEPIPETHPOBATH CBOM OTBET.

CopepxarenpHo-MeTOMYECKass TUHUS «YuCna W BBIUMCICHHUS» 3aBEPIIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAa4aTo Ha ypOBHE OCHOBHOIO o01ero oopasosanus. Ha ypoBHe cpegHero oouero
oOpa3zoBaHus 0co0O€ BHHUMAaHHME ynensercs  (OPMHUPOBAHUIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHUM, BKIIOYAIONIMX B CE0sl WCIIOJIb30BAaHUE Pa3TUYHBIX
dopM 3amMcu 4yHclla, YMEHUE JeNlaTh NPUKHUAKY, BBIIOJIHATh HPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh UYWCJIOBBIE BBIPAKEHUS, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYyYaIOIIUMCS MHOXXECTBA HATYpaJbHBIX, LEJBIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX YHCEl. B KaxJaoM U3 O3TUX MHOXECTB pPaccMaTpUBAIOTCA
CBOMCTBEHHbIE €My cleudpuueckue 3ajayd M OIepaluu: JeJeHHe Halleo,
ONEPUPOBAHUE OCTaTKaMUd Ha MHOXKECTBE LIEJBbIX YHCEeN, OCOoOble CBOWCTBA
palroHaIbHBIX M UPPAIMOHATIBHBIX YHCEN, apu(METUIECKUE OTepaIlii, a TaKKe
U3BJICYCHUE KOPHSA HATYpaJbHOW CTEMEHH Ha MHOKECTBE KOMILUIEKCHBIX YHCEN.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJIB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOJKHOCTSIMHM MX HPUMEHEHUS JUIsl PEllieHUsl pa3IU4HbIX 3ajad
dbopMupyeTcsi IpeaCcTaBICHUE O €IMHCTBE MaTEeMaTHKU KaK HayKd U e€ poyid B
HOCTPOCHUU MOJIENel peajlbHOT0 MHpa, LIMPOKO HCMOIb3YIOTCA 0000IIeHHe U
KOHKPETH3aLIHSI.

JIuaust «YpaBHEHHUS U HEPABEHCTBA» pEAIU3yeTCs Ha NPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHHUsA, MOCKOJbKY B KaXIOM
pasnene IlporpamMMbl MpeayCMOTPEHO pELIEHHE COOTBETCTBYIOLIMX 3anady. B
pe3ynabTare oOyyarolMecs OBJIAJEBAIOT PA3NIUYHBIMU METOJAMHU  pEIICHUs
paIlMoOHaNbHBIX, UPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMUUIECKUX |
TPUTOHOMETPUUYECKUX YpPaBHEHUH, HEPABEHCTB W CHUCTEM, a Takke 3ajaad,
cojepkanmx mnapamerpbl. llogydyeHHbIE yMEHHS HIMPOKO HCHOJB3YIOTCS IpHU
UCCIIEIOBaHUM (YHKIMI C MOMOIIBIO MPOU3BOIHOM, MPU PEIICHUN MPHUKIATHBIX



3a]a4 U 3a7a4 Ha HaXOXKJIEHUE HaWOOJBIINX M HAUMEHBUINX 3HaYEHUN (PYHKIIHU.
JlanHast copepakarenpHas JIMHUS BKIIOYAET B ce0s Takke (popMHpOBaHUE YMEHUIl
BBIMOJHATH  pacu€Tl 1Mo  QopmynaMm, MpeoOpa3oBaHMs  palUOHAJIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKE BBIPAXKECHHIA,
COJEpKaIIMX CTereHu M Jorapupmel. braaromaps u3yueHuio anreOpandeckoro
MaTepuana IMPOUCXOJMUT  JalbHEWIIee  pPa3BUTHE  AITOPUTMHYECKOrO U
abCTPaKTHOTO MBILUIEHHU OOydarolmuxcs, (GOPMUPYIOTCS HAaBBIKM JEIyKTUBHBIX
paccyxaeHuid, paboOTl C  CUMBOJBHBIMH  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEH B BHJE PABEHCTB M HEpPaBEHCTB. AureOpa
npeniaraeT 3(PQPEKTUBHBIE WHCTPYMEHTBHI MJI DPELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIVIIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3BbIKA HAYKH.

CopnepxarenpHo-MeToauueckas JMHUS «DyHKIMM W rpapukw» TECHO
neperjeTaeTcs ¢ JIpYyrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 33JaET MOCIEI0BATEIbHOCTh U3YUEHUsI MaTepraina. V3yueHnue CTeneHHON,
MOKa3aTeJIbHOM, JOrapu(ppMUIECKON U TPUTOHOMETPUUECKUX (PYHKIUHI, UX CBOMCTB
U rpaMKoB, UCIOJIb30BAaHUE (PYHKUMU IJs1 pelleHus 3a1ad U3 JPYruX y4eOHBIX
IIPEIMETOB U PEANBHON KU3HU TECHO CBA3AHO KaK C MaTEMAaTHYECKUM aHAJIU30M,
TaKk U C pEUIeHHMEM ypaBHEHUH U HepaBeHCTB. llpu 3TOM Oo0jblIOe BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHMS BbIpakaTb (POPMyJIaMH 3aBUCUMOCTH MEXKY
pa3NUYHBIMH BEJIMYMHAMH, MCCIEIOBAaTh MOJYyYEHHbIE (YHKLUHUH, CTPOUTH HX
rpaduku. MaTtepuan 3TOi colepKaTeIbHOW JTMHUU HAIICJICH HAa Pa3BUTHUE YMEHUM
Y HAaBBIKOB, IIO3BOJSIIOIIMX BBIPAXKATh 3aBUCHMOCTHM MEXJy BEJIMYMHAMHU B
paznuyHOi (opMe: aHaATUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero m3ydenwue
CIIOCOOCTBYET ~Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHas JimHHS «Hadama maTeMaTH4eCKOro aHajau3a» I103BOJIAET
CYILLECTBEHHO PAaCIIMPUTh KPYyr KaK MaTEeMaTH4YECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX 00YyYarolIMMCs, TaK KaK y HUX IOSBISETCS BO3MOXHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, ONpEeAeNniaTb HMX HauOOdbIIME W HAaWMEHbILINE
3HAYEHHUA, BBIYUCIATH MUIOMAAun QUryp u oO0OBEMBI TeN, HAXOOUTh CKOPOCTU U
YCKOpeHHUsl IpoleccoB. JlaHHas conaepkKaTesibHas JMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHHUSI MaTEMaTUYECKUX MOJEJIEH pEaJbHbIX CHUTYallHi,
MO3BOJISIET HAXOJUTh HAWIydlllee pEeUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHUYECKHX, 33JladyaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTro, (HOPMaIbHO-JIOTUUECKOTO H
KpPEaTUBHOTO MBIILICHUS, (OPMUPOBAHUIO YMEHMI pacro3HaBaTh IPOSIBICHUS
3aKOHOB MaT€MAaTUKHU B HayKe, TEXHHKE U HcKyccTBe. OOydarommecs y3HAIOT O



BBIJIAIONIUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ DPA3BUTHUS MATEMAaTHKH Kak
HAyKH, U 00 UX aBTOpax.

ConeprkarenbpHO-METOAUYeCKass TUHUS « MHOXECTBA U JIOTHKA» BKJIIOYACT B
ceOs1 DJIEMEHTHl TEOPUHM MHOKECTB W MATEMaTHYECKOW JIOTHKUA. TeopeTHKo-
MHO>KECTBEHHBIE MPEICTABIICHUS IPOHU3BIBAIOT BECh KypC MIKOJIBbHON MaTEMaTHUKH
U TpeasiaraloT HauOoJsiee YHUBEpCAJIbHBIM SI3bIK, OOBEIUHSAIONIMN BCE pa3/eibl
MaTeMaTUKH © e€¢ TPUIOKEHUN, OHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
TUCIUTUIMHBL W WX TPUIOKEHUS B eauHoe 1enoe. [lodTomMy BaKHO maTh
BO3MOXKHOCTh OOy4YarImIeMyCs TMOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATh €0 JJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM MPU3HAKOM MAaTEMaTUKH KaK HAyKH CIIeyeT TMpU3HaTh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAaHWW U CIICOBAHUE OMPEACIEHHBIM
npaBWiaM  TOCTPOEHHUSI  JIOKA3aTelbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBIIICHUS
0Oy4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHoM Kypce «AinredOpa M Hayajla MAaTEMaTHYECKOrO AaHaJIA3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHUSI MOJIENICd pealbHBIX
CUTyalluii, WCCIEAOBaHUS JTHUX MOJEJICH C TMOMOIIBI0 ammapara anreOpsl u
MaTEMaTUYeCKOro aHalin3a, UHTEPIpETallMy TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUIETCHBI B KOKIIBIN U3 Pa3IeJIOB MPOrPaMMBbl, TOCKOJIBKY BECh MaTEepHaI
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCsS I PElIeHUS MPUKIAIHBIX 3amad. [lpm
pPEIICHNM  pEaTbHBIX  MPAKTHYECKUX  3a7ad  oOydJaroniuecs  pa3BUBAIOT
HAOJIOMATeNIbHOCTh, YMEHHME HAaxOJUTh 3aKOHOMEPHOCTH, abCcTparupoBarThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 00001aTh HM  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh MO (OPMUPOBAHHWIO HABBIKOB pEIICHUS TPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUYCHUSI BCEX TEM YUeOHOro Kypca «Anredpa u Hadana
MaTEMaTUYECKOTO aHATTU3a.

Ha wusydenne yueOHOTO Kypca «Auredpa W Hayajga MaTeMaTHYeCKOro
aHanuza» oTBoauTcs 272 vaca: B 10 xmacce — 136 gacos (4 daca B Hemento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYYEHMUSA
10 KJIACC

Yucaa v BbIYMCICHUSA
Panmonaneupie uncna. OOBIKHOBEHHBIE M JCCSITHUHBIE APOOU, MPOLICHTHI,
OeckoHeuHble mepuoandeckue apoou. Ilpumenenue apodeil U MPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciel 3HAHUHN U peabHOM )KU3HU.

[elictButenpHble 4ncia. PandoHanbHblE W MpPpPAlHMOHAIBHBIE YHUCIHA.
Apudmernueckre  omepalMu ¢ JICUCTBUTENBbHBIMU  4YHMclIaMu.  MoJylb
JEUCTBUTENLHOTO YHCHa U ero cBoicTBa. [IpubnmkEHHbIE BHIYMCIICHHUS, TIPABUIIA
OKPYTIJICHHS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM  nokaszareneM. bunom Herorona. HcenmosbzoBanue
HOJXOJAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNUCEN JIs1 PEIICHUS TPAKTUYECKUX
3a]1a4 ¥ MPEJCTaBICHUS JaHHBIX.

ApudmMeTnyecknii KOpeHb HATYpaJIbHOW CTENIEHU U €T0 CBOMCTBA.

Crenenp C panuOHAJIbHBIM IIOKa3aTeieM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm yucna. CpoiictBa norapu¢ma. JleciTuuHble M HaTypasbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHT'€HC YHMCIOBOTO apryMeHTa. ApPKCHHYC,
apPKKOCHMHYC M apKTaHI€HC YMCIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHHUs M ypaBHEHUs-CleACTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHHMS LIENIBIX U APOOHO-pAallMOHANBHBIX YPABHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM nepemMeHHOW. JlemeHue MHorousjeHa Ha
MHOTO4JIEH C ocTtaTkoM. Teopema be3dy. MHoOrouneHsl ¢  LENbIMH
kodpdunmuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BHIPAKEHUH, COIEPIKALUX CTEIEHU U KOPHU.

WppauroHanbHbie ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
UPPALMOHATIBHBIX YPABHEHUIA.

IToka3aTenbHble ypaBHEHHMS. OCHOBHBIE METOJbI PEIICHHS MOKa3aTeIbHBIX
YPaBHEHHUM.

[IpeoOpazoBaHue BbIpAKEHU, COAEPKAINX JIOTAPUPMBI.

Jlorapudpmuyeckue ypaBHCHHUSI. OcHOBHBIC METO/IbI penieHus
Jorapu(pMHUYECKUX YPaBHCHHM.
OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucreM JNMHENHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIeOMETPUYECKH CMBICI H
CBOMCTBA, BBIUMCIICHUE €T0 3HAYCHHsI, IPUMEHEHUE OINPEACIIUTENS Ul PEIIeHUs
CUCTEMBbl JIMHEWHBIX YypaBHEHUM. PemieHue NpUKIAIHBIX 3a7a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHUH. lccimenoBaHne DOCTPOCHHOW MOJEIN C
MOMOILBIO MaTPHULL U ONPEETUTEIIEH.

[Toctpoenne maTreMaTUYECKUX MOJENEN PEATbHOM CHUTYallMd C IMOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIpumeHeHHMe ypaBHEHHMU W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3jIMuHbIX O0JIacTell HAyKW M peajbHOU
KU3HU.

DyHKIUHU U rpaduku

OyHKIMA, crnocoObl 3agaHus (yHKIUMUA. B3auMHO oOpaTHble (GYHKIMH.
Komno3zunmss ¢ynkuuil. I'paduk QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIMA.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHui (yukuuu. Hymu QyHkiuu.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe (yHKUMH. [leproanyeckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMymMbl U MHHHMYMBI
¢bynkunu. Hanboupliee 1 HauMeHblee 3Ha4yeHus: QyHKIMKM HAa POMEXKYTKE.

JIuneliHas, KBaJpaTH4yHas U JApOOHO-TMHEHHass (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHas QpyHKIHS C HaTypalbHBIM U LIEJIBIM NOKa3zareneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpaUK KOpHS N-OW CTENEHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HATYpaJbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u yorapudmuueckass QyHKIMH, UX CBOWCTBA U TpaUKH.
Hcnonb3oBanue rpadukoB PyHKIUHN I pEIICHUS YPaBHEHU.

Tpuronomerpuyeckass OKPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B pPEAIbHBIX MPOLECCaX M SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MaTeMaTH4ecKOro aHajau3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOcJeaoBaTebHOCTEH. MeTon
MaTeMaTUYECKON WUHIYKIHUU. MoOHOTOHHBIE u OrpaHUYECHHbIC
nocyen0BaTeNbHOCTU. VICTOpUsS BO3HMKHOBEHHS MAaT€MAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nporpeccud. beckoneuHo yObiBatromiast
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUECKON
IIpOrpeccuu. JIMHENHBIN U SKCIIOHEHIIMAIBHBINA pocT. Hucio e. Dopmyiia CIOKHBIX
npoueHToB. Mcnonb3oBaHWe TMPOTPeccCHMU JUIsl  pEIIeHUs peajbHBbIX —3ajaad
IPUKJIAJHOIO XapakTepa.



HemnpeppiBHble (GyHKIMM W WX CBOWCTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoiicTBa (GYHKUMUNA HENPEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHUS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENMPEPBIBHBIX
byHKIUI 1715 perieHus 3aa4.

[lepBas u BTOpas npousBojiHbie GyHKIUU. OnpeneneHue, TeOMETpUIECKUi U
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUU.

IIpon3BogHBIE  3IIEMEHTAPHBIX GbyHKIHIA. [IpousBogHass  cymMBbl,
MIPOU3BEJICHUS, YACTHOTO M KOMIIO3UIIUHU (DYHKIIHIA.

MHosKecTBa M JIOTHKA

MHOXeCTBO, OIepaldy HaJ MHOXKECTBAMU M HUX CBOWCTBa. Jlmarpammebl
Oiinepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara i
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHUHM, MPHU PEUIEHUWU 3aad U3 JPYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHHS.

11 KJIACC

Yucia 1 BIYUCTICHUSA

Harypansubie u nensie yucna. l[IpuMeHeHrE NPU3HAKOB AEIUMOCTH LEIBIX
yucen, Haubonpmui obmui nenurens (nanee — HOJl) u Haumensbinee oOriee
kpatHoe (nanee — HOK), octaTtkoB nmo moxaysto, anroputma EBkimnia s pemeHus
3a/1a4 B LIEJIBIX YUCIAX.

KowmrmnekcHple uwncna. AnreOpamdeckas W TpPUTOHOMETpUueckas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4YHCia. ApuU(METHUECKHE OINepalud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0paxkeHWe KOMIUIEKCHBIX YHCENI Ha KOOPJAWHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHn M3 KOMIUIEKCHOTO 4ucia. lIpuMmenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucremMa U COBOKYIIHOCTh YPAaBHEHHMM M HEPABEHCTB. PaBHOCWIIbHBIE
CHUCTEMBI U CUCTEMBI-CIICICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTOéop  KOpHEHl  TPUTOHOMETPUYECKHX  ypaBHEHUH C  I[OMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PermeHre TpuroHoMeTpuYeCKuX HEPABEHCTB.

OCHOBHBIE METOJbl  PCIICHUS TOKA3aTeNbHBIX ©  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEUICHUS UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHUS] CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UppaIMoHaIbHBIX, TOKA3aTEIbHBIX U JIOTapU(OMUUIECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.



IIpumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7a4 W 3a7ad M3 pa3IMyHbIX O00JacTeil HayKu M peanibHOU
YKW3HU, UHTEPIIPETALIMS IOJYYEHHBIX PE3YIIbTATOB.

DyHKIUHU U rpaduKu

I'paduk kommosuumm GyHkIuhd. ['eomerpuueckue oOpas3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpudeckue GpyHKINU, UX CBOWCTBA U IPadUKH.

['padmyeckue MeTOABI pEIICHUs YpaBHEHHMU W HepaBeHCTB. | paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS IPOIECCOB M
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUHU 3a7a4 U3 JPYTUX Y4EOHBIX
MPEAMETOB U PEATLHOM KU3HMU.

Hayajia MaTeMaTH4€CKOro aHAJIM3a

[IpuMeHeHre MPOU3BOJHON K MCCIAEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
3KcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0 M HAaUMEHbBIIErO0  3HAYCHUH
HENpepbhIBHON (QYHKIIMHU Ha OTPE3KE.

[IpumeHeHne TPOU3BOAHOM U HAXOXKACHUS HAWIY4dIIEro pElEeHUus B
NPUKIIAIHBIX 3a/a4dax, Il ONpPEACIICHUS CKOPOCTH M YCKOPEHHsS Ipolecca,
3a1aHHOTO (hOpMYJION WK rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuna Haxox1eHUs IEpBOOOPa3HBIX.

WNuTrerpan. ['eomerpuueckui CMBICII VHTErpala. Brruucnenue
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumMeHeHne uwHTErpana A HaXOXIACHUS IUIOUIaJAe IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepst pemenuit auddepeHManbHbIX ypaBHEHUH. Maremaruueckoe
MOJICJIMPOBAHUE PEAIbHBIX IMPOLIECCOB C NOMOLIBI  AuddepeHIrnaIbHbIX
YpaBHEHUM.



[NIAHUPYEMBIE PE3VJIBTATbI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCcKOro BOCIIUTAHMS S

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUITMN O0YJAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSMU 1 HA3HAYCHUEM;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUIEHTUYHOCTU, YBAKEHHS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOrusAX, cdepax
HYKOHOMUKH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HaHHWE AYXOBHBIX LIEHHOCTEH POCCUIMCKOro Hapoja, chOpMHPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUM HAyKH M JEATEIIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 5cTeTHYeCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIKOYAs 3CTETUKY MaTEMaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEUICHUH, pacCyKACHUI, BOCHPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3n4ecKoro BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh yMEHHUSA NPUMEHATh MaTeMaTUYECKHE 3HAHUSI B
WHTEpecax 3J10pOBOro M 6€30MmacHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE IHUTAHHME, COATAHCHPOBAHHBIM PEKUM 3aHITHH W
OTIIbIXa, peryisipHas (GU3NYECKask aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpya10BOIr0 BOCIMTAHMSI:

TOTOBHOCTh K TpPYyHdy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
pa3uuHbIM  chepaM  NPOoECCHOHAIBHOM  JCATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEPIIATH OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccun W peaau3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCcKoMy  OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha IMPOTSHKCHHHM BCEH JKM3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYSCKHX 3a/1a4 MaTEMaTHICCKON HAIPaBICHHOCTH;

7) 3K0J10rHYeCcKOro BOCIIUTAHUS

c(hOPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphI, ITOHUMAHHUC BJIUSHUS
COIIMAJIBHO-D)KOHOMHYECKHX TPOIIECCOB Ha COCTOSIHHE NMPHPOJIHONW M COITMAIBHON
CpeIlbl, 0CO3HaHHUE TJIO0ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYECKUX 3HAHUU MJIs peIIeHUs 3amad B 00JacTH
OKpYXalollel Ccpepl, IUIAHWPOBAHUE ITIOCTYIKOB M OIEGHKHM WX BO3MOXHBIX
TIOCJICJICTBHM ISl OKPY KaIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOT 0 MO3HAHUA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIICCTBEHHOW  MPAKTHKWA, TOHWMAHHE
MaTEeMaTUYeCKOH HayKh Kak cdepbl YeTOBEYCCKON ACATEIHHOCTH, JTaIlloB ¢
pa3BUTHUS W 3HAYUMOCTH JJIi Pa3BUTHS IMBWIM3AIIMHU, OBJIAJICHHE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KYJIbTYpOM KakK CpEJICTBOM IIO3HAHHUS MHDA,
TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO M HCCIEAOBATEIBCKYIO JEATEIHLHOCTD
WHIUBUTYyaJIGHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE T1eHCTBUS

ba3zoBble 1ornyeckue AecTBU:

BBISIBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbBIE MPHU3HAKU MaTEeMaTUYECKUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXJy TMOHITHUSIMH, (DOpMyIUPOBATH
OTpeieSICHUs TIOHSITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccupuKaiuy,
OCHOBAHUS JIJ1s 0000IIEHUS U CPAaBHEHUSI, KPUTEPUU TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUSI
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, NpeajiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPIKICHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpPATh CMOCOO pelmieHus Yy4eOHOU 3amaun (CpaBHMBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUM C  y4€ToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble uccienoBaTe/bCKUe 1eCTBUA:

HCIIOJIB30BaTh BOIPOCHl KaK HCCJIENOBATEIbCKHI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYyIOIIME  MOPOTHBOpeUHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE U JAaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3HUIIUI0, MHCHHE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEI0OBAaHUE
[0 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO 00BEKTA, SIBICHMUS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUS W BHIBOABI MO pe3yjbTaTam
MPOBENEHHOTO  HAOJIIONCHMS, HUCCJECIOBAaHMS, OICHUBAaTh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

MIPOTHO3MPOBATh BO3MOXHOE pa3BUTHE MPOLECCA, a TAKXKE BBIJIBUIaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanueii:

BBISIBIISITH A€UIIMTH MH(DOpPMAIIMKU, TaHHBIX, HEOOXOJAUMBIX NIl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BHUIOB U
dbopm npeacTaBICHUS;

CTPYKTYpPUPOBAaTh HH(POPMAIIHUIO, MPEJCTABIATh €€ B pPa3IMUHBIX (PopMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEKHOCTD uH(popManuu 1o CaMOCTOSATENIbHO
c(hOopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIC YHHBepPCcabHbIe yUyeOHbIE 1eliCTBUS

Oomenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYX IAEHUS B COOTBETCTBUM C YCIOBUSIMU U
HesiIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHUS B
YCTHBIX M IIUCBMEHHBIX TEKCTaX, 1aBaTh IIOACHEHUS IO XOAYy PELICHUS 3a7aud,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0Jie 00CYXIEHHs 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJyieMbl, pelaeMol 3ajjaud, BBICKA3bIBATh WJEH, HALIEJICHHbIE HA IIOUCK
pelIeHns, COIOCTaBIIATh CBOM CYXKICHUA C CYXIACHUSIMU IPYTMX YYaCTHUKOB
uanora, oOHapy»XUBaTh pa3jlyuue U CXOJCTBO MO3MIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4YETOM 3ajad
NPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe YHUBepPcaJIbHbIe Y4eOHbIE 1eiiCTBUS



Camoopranmzanus:

COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0 PEHICHUS ¢
y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOM HHGOPMAIIUH.

CaMOKOHTPOJIb, 3MOIIHOHAIbHBIH HHTEJLIEKT:

BJIQJICTh  HaBBIKAMH  ITO3HABATCIBHOH  peQUIeKCHH  KaK  OCO3HAHHS
COBEpIIIACMBIX JICHCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJITATOB, BJIAJICTh
CIoco0aMH CaMOIIPOBEPKH, CAaMOKOHTPOJIS Ipoliecca M pe3yibTaTa PeIIeHUs
MaTeEMaTUYECKON 3a1a4H;

MPEIBUJICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTBH IPH PEIICHUH 3a/1a4H,
BHOCHTHh KOPPEKTHBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITCIILCTB, JaHHBIX,
HaHICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHHMBATh COOTBETCTBUE PE3y/IbTaTa IEJIU U YCIOBHIM, OOBSICHATH MIPUUNHBI
JOCTHKCHUS WIJIM HEJOCTIIKEHHUS PE3yJIbTaTOB JICATEIBHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAaA J1eSITEJIbHOCTD:

IOHMMAaTh M HCIIOJIh30BaTh MPECUMYINECTBA KOMAHJIHONW W WHIMBUAYAIbHOM
pa®oOTBl TpHM pEHNICHUM YYeOHBIX 3aJad, MPUHUMATh IEJdb COBMECTHOU
JNEATCILHOCTH, INIAHUPOBATh OPraHW3alliI0 COBMECTHOM PabOThI, pacHpeaAciiaTh
BHUJIBI pabOT, JIOrOBapuBaThCs, OOCYXAaTh IMPOIECC M PE3yJbTaT pabdOThI,
000011aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYIIOBBIX (hopMmax padoThl (00CYXICHHSA, OOMEH MHCHHIA,
«MO3TOBBIC INTYPMBD» M HWHBIC), BBIIOJHATH CBOIO YacTh pPabOTBI U
KOOPJMHHUPOBATh CBOM JCHCTBHS C JPYTMMH 4YICHAMH KOMAaH[IbI, OIICHHUBATH
Ka4eCTBO CBOETO BKJIaJia B OOINMH MPOIYKT IO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YY4aCTHUKAMHU B3aMMOJICHCTBUS.

INPEAMETHBIE PE3YJIbTATBI

K koniy obOyuenuss B 10 kjacce oOydYaromuidCcsi MOJYYUT CIEAYIOUIUE
MPEIMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTTU3a:

Yucia v BBIYUCTICHUSA:

CBOOOJHO OIEpUPOBaTh MOHATHUAMH: paAllMOHAJIBLHOE YHCII0, OCCKOHEUYHas
nepuoguyeckass JIpoOb, TPOLEHTHI, WPPAIMOHAILHOE YHCJIO, MHOXECTBa
pallMOHANIBHBIX U ICICTBUTENIBHBIX YUCEN, MOIYJIb AEHCTBUTEIHHOTO YUCIIA;

MPUMEHATh JpoOM ¥ TPOLEHTH ISl PEIICHHs] TPUKIAAHBIX 3a1ad  u3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

MPUMEHSITh NPUOTUKEHHBIE BEIYUCIICHUS, TIPABUIIA OKPYTJCHUSI, TPUKUIKY U
OLICHKY p€3yJbTara BEIYUCICHUN;



CBOOOZHO OMNEpUPOBATh TOHATHEM: CTENEHb C IEJNbIM I[OKa3aTeseM,
UCITIOJIB30BATh MOAXOANIYI0 (DOPMY 3allUCH ACUCTBUTEIBHBIX YUCEN JJI PEIICHUs
MPaKTUYECKUX 3a]1a4 U MPECTaBICHUS JaHHbBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUNA KOpPEHb HATypalbHOU
CTETICHU;

cBOOOIHO ONEPHUPOBATH MOHATUEM: CTEIICHb C PAlMOHAIBHBIM MOKa3aTelleM;

CBOOOIHO OMNEpUPOBATh MOHATUAMHM: JOrapudM UHcIa, ACCATUYHBIE H
HaTypaJIbHbIE JTOTapu(pMBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHICJIOBOTO apTyMEHTA;

OTIEPUPOBAThH MOHATUSIMU: APKCUHYC, aPKKOCHHYC M apKTaHTE€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUsI U HEPABEHCTBA:

CcBOOOHO ONEpUPOBATH MOHITUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUS-CIICACTBUS, pABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHSTh pa3jNYHble METOJAbI pEIICHHs] paIMOHAJIBHBIX H  JIPOOHO-
palMoHANbHBIX YpaBHEHUH, NPUMEHSATH METOJ WHTEPBAIOB JUISI PEHICHHS
HEPaBEHCTB;

CBOOOIHO OIEpPUPOBATh MOHATUSAMU: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJIEH ¢ MLeJbIMH KOo3(p(dULIHMEHTaMH, KOPHH MHOTOYJIEHAa, MPUMEHSThH
JIeIeHne MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUTS pEIICHUs 3a/1aY;

CBOOOMHO OMEpUpOBaTh MOHITUSIMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpulla, ONpENeNIUTedb MaTpHUlbl 2 X 2 W ero IeOMETPUYECKUH CMBICIH,
UCIIOJIb30BaTh CBOMCTBA ompeAenuTenss 2 X 2 A BBIUMCIICHHS €ro 3Ha4eHMs,
OPUMEHSATH ONPEACTUTENN JUIS PEIIeHUsT CHUCTeMbl JIMHEHHBIX YpaBHEHUH,
MOJICJTUPOBAThH PEabHBIE CUTYAI[MH C TOMOIIBIO CHCTEMBI JIMHEHHBIX YPaBHEHHIA,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C IOMOIIBI0 MaTpUll U ONpeleIuTese,
UHTEPIIPETUPOBATH MOIYYECHHBIN pe3ynbTarT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMH [UJIsi TMpeoOpa3oBaHUs
BBIPAKCHHUI;

BBITIONHATH Pe0Opa30BaHuUs YHCIOBBIX BBIPAKECHHMA, COEPIKAINX CTEIIEHH C
palroHaIbHBIM TIOKa3aTeNeM;

HCIIOJI30BaTh CBONCTBA jorapupMoB TUIS1 npeoOpa3oBaHus
Jorapu(pMHUECKUX BBIPAKCHUN;

CBOOOMHO ONEpUPOBATh TOHATHUSAMU: HPpAIMOHATBHBIC, MOKa3aTeIbHBIE U
JorapupMuUecKre ypaBHEHHUS, HAXOIUTh UX PEIICHHUS C TTOMOIIBIO PABHOCHIIHHBIX
NEPEX0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHEI;



MIPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYIIBI IJIsT TPeoOpa3oBaHUS
TPUTOHOMETPHUSCKUX BBIPAKCHHUIA;

CBOOOJHO OIEPUPOBATHh IOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoammble  (HOPMYIBI 1T PEIMICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUYECKUX YPaBHEHU;

MOJICTMPOBATh peallbHbIe CHUTyalldd Ha S3bIKe alreOphbl, COCTaBISATh
BBIDOKCHMSI, ypaBHCHHWS, HEPABEHCTBA II0 YCJIOBHIO 3a7add, HCCIEIO0BAThH
MOCTPOEHHBIE MOJIENTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOYHKUUHA U TPAPUKH:

CBOOOHO OTIEpUPOBATH MOHATHAMH: (QYHKIUS, CTIOCOOBI 3aMaHus (QyHKITUH,
B3aMMHO O0OpaTHble (QYHKUIMHM, KOMIO3UIMsSA (yHKIUH, Tpaduk GYyHKIUH,
BBITIOJTHATH 3JIEMEHTApHBIC MTPeoOpa3oBaHus rpaduKoB (PyHKIINIA;

CBOOOJHO OMEPUPOBATh MOHATUAMU: OOJACTH OMpPENEICHHUS U MHOXXECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEPUPOBATh TOHATUAMH: YETHBIE M HEUYETHBIE (YHKIIUU,
nepuoMyeckue PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMbI U
MUHAMYMBI (DYHKITUH, HauOoJblllee W HaWMCHbIIIee 3HAaYeHWE (YHKIUHU Ha
IPOMEXKYTKE;

CBOOOJTHO OIIEPUPOBATH MOHITHAMU: CTENEHHAs (PYHKIUS C HATYPAJIbHBIM U
HeJabIM ToKazareneM, rpaguk CTeNeHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIbIM
nokasatesieM, rpaduk KOpHS N-oil CTeNeHW Kak (PYHKIIMU OOpaTHOM CTENEHU C
HaTypaJbHBIM TOKa3aTeJIeM;

OTICpUPOBATh TOHATUSMU: JIMHCWHAs, KBaJIpaTHYHAs M APOOHO-TMHEHHas
(GYHKIIUU, BBITIOJHATH 3JIEMEHTAPHOE UCCIEAOBAHUE U MOCTPOCHUE UX TPAdUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: IOKa3aTelabHAs W JorapudmMuueckas
byHKIMHA, UX CBOMCTBA U rpaduKH, HUCIOJIH30BaTh MX TpaQUKUA IS PEIICHUS
YpaBHEHU;

CBOOOJHO ONEPHPOBATH TOHATHSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpeJIeICHHE TPUTOHOMETPUUECKUX (PYHKITUN YHCIIOBOTO apTyMEHTa;

UCTIOJIb30BaTh rpaduku (YHKIMA Ui UCCIENOBAaHMUS TMPOIIECCOB U
3aBUCUMOCTEH TIPH PEIICHUM 3a/1ad U3 IPYTHX y4eOHBIX MPEIMETOB M PEaIbHON
JKU3HH, BBIpAXXaTh (OPMYIIaMH 3aBUCHMOCTH MEKy BETMUYNHAMU;

Hauaja MmaTeMaTH4ecKOro aHaJImn3a:

CBOOOJTHO OMEPUPOBATH TOHATHSIMHU: apu(PMETHUYECKas U TeoMeTphUecKas
nporpeccusi, 06CKOHEYHO yOBIBarOIas TeOMETPUIECKast TIPOTPECCHsl, TUHEHHBIN 1
AKCIIOHEHITUATILHBIN POCT, (OpMyJsa CIOXKHBIX MPOIICHTOB, HMETh MPEICTABIICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh TPOTPECCUH IS PEIISHUS peajlbHBIX 3a1ad IMPUKIATHOTO
XapakTepa;



CBOOOHO OMEpUPOBATH MOHATHIMHU: TOCIEI0BATEIBHOCTh, CIIOCOOBI 3aaHHs
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEI0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOXKJICHHS MaTeMaTU4YECKOrO0 aHajiu3a Kak aHajau3a
OECKOHEUYHO MaJIbIX;

CBOOOJTHO OINEpPUPOBATH MOHATHSIMHU: HEMpepbIBHbIE (GYHKIHUHU, TOYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

cBOOOJHO OINEpUpOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpE3Ke,
NPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH JIJIs pEIlIeHHs 3a/1a4;

CBOOOJTHO OINEpUPOBATh MOHSTHSAMU: TIepBas U BTOpas IPOU3BOIHBIC
byHKIUY, KacaTenbHas K rpaduky GyHKIUN;

BBIYUCIIATh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

HCIIOJIb30BaTh T€OMETPUYECKUN M (PU3NYECKUIA CMBICI TPOU3BOJHOM IS
pelIeHus 3a1a4.

MHosKecTBa M JIOTHKA:

CBOOOZIHO  ONEpPUpPOBaTh  TMOHATUSMHU: MHOMKECTBO, ONEpalud  Haj
MHOKECTBAMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar JJjisl OMUCAHUS peaIbHBIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHNUH 33]a4 U3 IPYTUX yu4eOHBIX PEAMETOB;

CBOOOJHO OIEpPUPOBATH MOHATHIMH: OINPEIECICHUE, TEOpeMa, YpaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaT€MAaTUYECKOr0 00BEKTA, JOKA3aTE€IbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydarOmIMICS TMOMYYUT CICAYIOIINE
IpeIMeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabouell HMporpaMMbl yueOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOrO aHaIUu3a»:

Yucaa v BBIYUCTICHUSA:

CcBOOOZIHO ONEpUpOBATh TMOHATUSMHU: HATypajJbHOE M II€JI0€ YHCIIO,
MHOKECTBA HATypaJbHBIX M LEJIBIX YUCEJ, MCIOJIb30BaTh MPU3HAKU JIEIIMMOCTU
uenbix yucen, HOJl 1 HOK naTypasibHBIX 4Mcen sl pelieHns 3a1a4, IPUMEHSATh
anroput™ EBKknuza;

CBOOOJHO OIEPUPOBATH MOHATHEM OCTaTKa IO MOJIYJII0, 3alUChIBaTh
HATypaJbHbIE YMCIIA B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS,

CBOOOJHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHUCIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMIUIEKCHBIE 4YMCia B airedpanyeckoil u
TPUTOHOMETPUUECKOH (hopMe, BBIMOJIHATH apu(pMETHUECKHE ONepaluy ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOOJHO OMEpUPOBATH MOHATUSMU: HpPpaIOHAJIbHBIC, MOKa3aTelIbHbIE U
jJorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIICHUS C  T[OMOUIBIO
PaBHOCHWJIBHBIX MTEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEH TpU pEIIEHUH TPUTOHOMETPHUUECKOTO
YpaBHEHUS;

CBOOOZIHO OMEpUPOBATh TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HE0oOXoaumble  (OpMyJBI s  PEIIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHU U HEPABEHCTB;

pemarb palroHaNbHbIE, MPpALMOHAJILHEIE, MOKa3aTeNbHbIE,
jJorapupMUYecKrue U  TPUTOHOMETPUUECKHME YpaBHEHHS U  HEPABEHCTBA,
COJZIeprKalllie MOIYJIM U IIapaMeTpBhl;

MPUMEHSATH TpapruuecKrue METObI ISl PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJEIIUPOBATh pEajbHbIE CHUTyallud Ha SA3bIKE€ airedpbl, COCTaBIAThH
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENINW C HCIOJb30BAHUEM armapara aiareopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTaT.

DOyHKUUHA U TPAPUKH:

CTpOUTh TpaduKH KOMMO3UIMH (YHKIUH C TOMOIIBIO SJIEMEHTApPHOIO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTh TIEOMETpUYECKHE 00pa3bl YpaBHEHMH M  HEPABEHCTB  Ha
KOOPJIUHATHOM IIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH MOHATUAMH: TpadUKU  TPUTOHOMETPUUECKHUX
dynxumi;

NPUMEHSTh (QYHKIIMU [ MOJICJTMPOBAHUS U MCCICJOBAHMS PeabHBIX
IIPOLIECCOB.

Hayaja maTeMaTH4YeCKOro aHajJm3a:

UCIIOJIb30BaTh MPOU3BOJIHYIO Ul UCCIIEOBaHMs (DYHKIIMU HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HaOOJIbIIee U HAMMEHBIIEE 3HAaUCHUS] (PYHKIIMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOWU3BOIAHYIO JUI HAXOXKACHUS HAWJIy4dlllerO PELICHUS B
NPUKIAIHBIX, B TOM YHUCJE COLUHUAIBHO-3KOHOMUYECKHX, 3ajayax, JJis
OINpENENeHUs] CKOPOCTH U YCKOPEHHUs mpolecca, 3aJaHHOTO (GopMysoN uiu

rpadukoM;



CcBOOOJIHO OMEpUpOBaTh TMOHATUSAMHU: TEPBOOOpa3Has, ONpeAeTEHHBIN
UHTErpall, HaXOAWTh IEPBOOOpA3HBbIC AJIEMEHTAPHBIX (QPYHKIUNH U BBIUUCIATH
uHTerpai no gpopmysne Herorona-Jleitonuna;

HAXOJUTh IJIOWIAU TUIOCKUX (PUTYp U 0OBEMBI TEl C MTOMOIIBIO UHTETpaa;

UMETh MPEICTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUM Ha MPUMEPE
coctaBieHus JudGepeHIInaIbHbIX YpaBHEHUI;

pemarh NPUKIAJHbIE 3aa4d, B TOM YHCIE COLMATbHO-DKOHOMUYECKOTO H
(bu3MYECKOT0 XapakTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KosnunyectBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMsbl Bcero Koutpoakupie | Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
| MHorounensl. PaiinonaibHbIe ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI TIMHEUHBIX
YpaBHEHUU
’ Oynkiun ¥ rpaduku. CreneHHas QyHKIUs ¢ 12 |
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaeckuiit KOpeHb N-0i CTETICHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazatenpHas Qynkius. [lokasaTenbHbIe 10 |
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 |
Jlorapudmuueckre ypaBHeHUS
6 TpuroHomeTpuyeckue BbIpaXKeHUs U ” |
ypaBHEHUs
[TocnenoBaTenbHOCTH ¥ IPOTPECCHH 10 1
HenpepriBabie pynkiuu. [Iponssonnas 20 1
9 [ToBTOpeHME, 0000MIEHNE, CUCTEMATH3AITUS 5 )
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosnunuyectBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Konrponbiibie | Ipaxtirieckie o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypest
| HccnenoBanue GyHKINI C TOMOIIBIO ” |
IIPOU3BOIHOM
2 [lepBooOpa3Has u uHTErpal 12 1
3 I'paduku TpUroHOMETPUIECKUX (HYHKIINH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonanbHblie, OKa3aTelIbHbIC U 4 |
norapuMUUecKre HePaBeHCTBA
KommiekcHbie uncna 10 1
HarypanbHsle u niensie uncna 10 1
Cucrembl palluOHAIBHBIX, UPPALTMOHATIBHBIX
7 MOKa3aTeIbHBIX U Jorapu(PMUUECKUX 12 1
YPaBHEHUU
8 3ajauu ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHEe, CUCTeMaTH3aIUs 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHUE

10 KJTACC
KosaunyectBo yacos DJICKTPOHHbIE
Ne ara uppossie
n/n Tewma ypoka Bcero Konrpoabipie | Ipakruieckue II/I[Sy'—IeHI/Iﬂ :)Iﬁ[()l:lI;OBaTeJILHLIe
padoThI padoThI pecypes!
| [[MHOX€eCTBO, Oniepaluy HaJ MHOKECTBAMU |
U UX CBOICTBa
2 Huarpammbl Diinepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO |
anmnapara JJis peleHus 3aaad
Pannonaneneie yncna. OObBIKHOBEHHbBIE U
4 JIECATUYHBIC IPOOH, TPOIICHTHI, 1
OecKOHEYHbIE IEPUOIUYECKUE IPOOH
Pannonanenbie yncna. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANUECKHE JPOOH
6 [Ipumenenue npoOeit ¥ MPOLIEHTOB [ 1
pelIeHNs TPUKJIAJHBIX 3a7a4
7 [Tpumenenue 1pobeit ¥ MPOLIEHTOB JUIs 1
pellIeHNs NPUKIAIHBIX 3a7a4
2 JenicTBuTenbHbIE YynCia. PannoHaibHbIe U 1
UppaluoHaIbHbIE YHCIa
9 ApudmeTnueckue onepamnu ¢ 1
JENCTBUTENBHBIMH YN CIIaAMU
10 Monyinb 1eHCTBUTENBHOIO YUCIIA U €T0 1

CBOICTBa




11

[IpubnnxEHHBIE BBIYUCIEHUS, IPaBUIIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN

12

OCHOBHBIE METO/IbI PEILICHUS LIEBIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

13

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JIpOOHO-paMOHATILHBIX YPAaBHEHUH U
HEPaBCHCTB

14

OCHOBHBIE METO/BI PEIICHUS IETbIX U
IpOoOHO-pallMOHATIBPHBIX YPABHEHUH U
HEPaBCHCTB

15

MHorowieHsl OT OJHON EPEMEHHOM.
JleneHne MHOTOYJIEHA HA MHOT'OYJICH C
octaTtkoM. Teopema be3y

16

MHoOTro4JIeHBI C TIETBIMUA KO3 DUITHEHTaAMH.
Teopema Buera

17

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

Pemenue cucrem TMHENHBIX YpaBHEHUN

19

Marpuiia cucTeMsl TMHEHHBIX YPaBHEHUI.
Ornpenenurtens MaTPUILLI 2%X2, €ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHUE €r0 3HAYEHUS

20

Ornpenenurens MaTpuLbl 2X2, €ro
T€OMETPUYECKHI CMBICIT M CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

IIpuMeHeHne onpenenuTens s peneHus
CHUCTEMBI JINHEWHBIX YPAaBHEHMI




22

Penenne npukiiagHbIx 3a1a4 C IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemienne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

24

KoHntposnbnas padora: "PannonaibHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUI"

25

OyHKIMS, CIOCOOBI 3a/1aHus QYHKIUH.
Bsanmuo o6partabie pynkmn. Komnosunums

byHKInl

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpazoBanHus rpa@uKoB HYyHKIUI

27

OO6nacTp ornpeieneHuss 1 MHO)XKECTBO
3HaueHu# pyukuuu. Hynu Qyakuuu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

YérHble ¥ HeUETHBIE QYHKIINU.
[lepnoauueckue pyukuu. IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOounsiee 1 HauMeHbIlIee 3HaYEHUE
(YHKIIMHM Ha IPOMEKYTKE

30

Jlunelinasi, KBagpaTUyHasi U APOOHO-
TuHeHas GyHKIun

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
mocTpoeHne rpaduKoB ATUX HYHKIIUHA

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
HOCTpOeHHE rPahUKOB ITUX (PYHKIUN

33

CreneHs ¢ LICJIBIM MOKa3aTelneM. buHom




Hrrorona

CreneHn ¢ LIETBIM ITOKa3aTeeM. buaom

34
Herotona
CreneHHas pyHKIUS C HATYPaJIbHBIM U

35 LeJIbIM ToKa3aTesieM. E€ cBoiicTBa U
rpadux

36 Kontpoinbnas pabdorta: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HATYPAITBHOM
CTEIICHU U €r0 CBOMCTBA

o ApudmeTndeckuii KOpeHb HaTypallbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUH,
COJIepKalIuX CTENICHU U KOPHU

40 [TpeoOpa3oBaHus YMCIOBBIX BEIPAXKEHUH,
CoJIepKaliX CTENEHH U KOPHU

Al [Ipeo6pa3oBaHust UNCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU
HppanmonansHele ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIICHNS UPPALOHAIBHBIX
YpaBHEHUI
Wppannonansuelie ypaBHeHUs. OCHOBHbIE

43 METO/IbI PELIECHUS UPPALMOHAIBHBIX
YPaBHEHU
HppauroHnaneHble ypaBHEHUS. OCHOBHBIE

44 METO/IbI PEMICHHS UPPALMOHATBHBIX
YpaBHEHUI

45 PaBHOCWIIBHBIE IEPEXOBI B PELLIEHUU




UPPALMOHAJIBHBIX YPAaBHEHUN

PaBHOCHIEHEIC MEpEXOAbI B pCHICHU N

46 UppalMOHATIBHBIX YPaBHEHUN

A7 PaBHOCHIIbHBIE IEPEX0/IbI B PEIIEHUN
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCHIIBHBIE ITEPEXO0/IBI B PEILIEHUN
UppalMOHATIbHBIX YPaBHEHUN
CaolicTBa ¥ rpaduK KOpHS N-0i CTENEHU

49 KaK (DYHKIIMU 0OpaTHOM CTETICHH C
HaTypaJbHbIM [10Ka3aTelleM
CaoticTBa 1 rpaduK KOpHS N-0i CTEeNeHU

50 Kak (PyHKIIMH 00OpaTHOW CTETIEHH C
HaTypaJbHbIM [10Ka3aTelIeM
KonTponbnas padota: "CoiicTBa u rpaduk

51 KOpH: n-o¥ crenenu. MppaunoHanbHbie
ypaBHeHUS"

5 CreneHb ¢ palliOHAIBHBIM ITOKa3aTeNeM U
€€ CBOICTBA

53 Crenensb ¢ palliOHAIBHBIM ITOKa3aTeNleM U
e€ CBOICTBA

54 CreneHs ¢ palluOHAIBHBIM I10KA3aTENEM U
e€ CBOICTBA

55 [ToxazarenbHast GyHKIUS, €€ CBONCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIUN JUIS
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKINUN I

pelIeHUs] ypaBHEHUI




[TokazarenbHbie ypaBHeHUs1. OCHOBHBIE

58 METO/Ibl pELIEHUS I0KA3aTEIbHbIX 1
YpaBHEHU
[TokasarenbHble ypaBHEHUs. OCHOBHBIE

59 METO/IbI peIIEHUs T0KA3aTEeIbHBIX 1
YpaBHEHU
[TokasarenbHble ypaBHEHUSI. OCHOBHBIE

60 METO/Ibl pELICHUS IOKA3aTEIbHbIX 1
YpaBHEHHI

61 KoHntpoinbnas padora: "IlokazaTenbpHas |
¢ynkuus. [lokazarenbHble ypaBHeHuUs"

62 Jlorapudm uncna. CBoiicTBa orapugma 1

63 Jlorapudm uncna. CBoiicTBa orapudma 1

64 Jlorapudwm uncna. CoiicTBa norapudpma 1

65 JlecsiTuuHbIe U HATYpaJIbHbIE JIOTapU(PMBbI 1

66 JlecaTuuHble U HaTypalibHbIE JIOTapU(pMbI 1

67 [Ipeo6pa3oBaHue BoIpaskeHUM, COIEPIKALINX |
aorapumbl

68 [TpeoOpa3oBaHue BbIpaske€HUI, COAEPIKAIINX |
Jorapupmbl

69 [TpeoOpa3oBaHue BbIpaskeHUI, COAEPIKAIINX 1
JorapuQpmbl

70 Jlorapudmuueckas ¢pyHKIus, €€ CBOCTBa U |
rpaduk

71 Jlorapugmuueckas GyHKIHs, €€ CBOICTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIMH 1715 1

pelIeHUs] ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUH A5

73
peLICHUs] ypaBHEHU I
Jlorapugmuueckue ypaBHenusi. OCHOBHbIE

74 METO/Ibl PeIIeHUs JTOrapuOMUIECKUX
YpaBHEHU
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUISCKUX
YpaBHEHHI
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHHI

77 PaBHOCHIIBHBIE [TEPEXO0/IBI B PEILICHUN
JOrapu(pMHUUECKUX ypaBHEHUH

73 PaBHOCHIIBHBIE IEPEX0/IBI B PEIIEHUU
Jorapu(pMUUECKUX ypaBHEHHUH

79 KonTponbnas pabdora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

20 CuHyc, KOCUHYC, TAHT€HC 1 KOTaHT€HC
YHCIIOBOTO apryMeHTa

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

%) ApKCUHYC, apKKOCHHYC 1 apKTaHT€HC
YKCIIOBOTO apryMeHTa

23 ApKcUHYC, apKKOCHHYC U apKTaHT€HC
YHICIIOBOTO apryMeHTa
TpuronomeTpruyeckast OKpyKHOCTb,

84 ONpeIeTIeHNE TPUTOHOMETPUYECKUX

(GyYHKIIMI YHMCIOBOTO apryMeHTa




Tpuronomerpuyeckasi OKpyKHOCTb,

85 onpeJieJICHUE TPUTOHOMETPUUECKUX 1
(yHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1

89 OcHOBHbIE TPUTOHOMETPUYECKHE (DOPMYJIBI 1

90 [Ipeobpa3oBanue TPUTOHOMETPUUECKHUX |
BBIPAYKEHUH

01 [TpeoOpa3oBaHuE TPUTOHOMETPUUECKUX |
BBIPKCHUI

0 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAYKCHU I

93 [Ipeobpa3oBaHne TPUTOHOMETPUUECKHUX |
BBIPAYKEHUH

94 Pemenne TpuroHOMETpUYECKUX YPABHEHUM 1

95 Pemenuie TpuroHOMeTpUYECKUX YpaBHEHUI 1

96 Pemennie TpUroHOMETPUYECKUX YPAaBHEHUIN 1

97 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

98 Pemennie TpUroHOMETPUYECKUX YPAaBHEHUIN 1

99 Pemrenne TpuronomMeTpuYeCcKuX ypaBHEHUN 1

100 Pemennie TpUroHOMETPUUYECKUX YPaBHEHUI 1
KonTponbnas pabora:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS |

nocJieroBareabHOCTEN. MeTo




MaTeMaTU4eCKON UHAYKIUU

MoHoTOHHBIE K OIrpaHUYCHHBIC

103 MOCJIeA0BaTENbHOCTH. McTOpus ananu3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuHo yObIBaroI1asi FeOMETPUYECKas
nporpeccust

107 CyMMa 6eCKOHEUHO yOBIBArOIIEH
FE€OMETPUUECKOM IPOTrPECCUU

108 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. Dopmyra CI0KHBIX TPOLIEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. opmyJia CIOKHBIX MIPOLIEHTOB

110 Hcnonb3oBanue nporpeccuu Ajs pemeHus
pEaNIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

11 Kontponbnas padoTa:
"ITocenoBarenbHOCTH U ITporpeccun”

112 HenpepbiBHbIe QYHKIIMM 1 UX CBOMCTBA

113 Touka pa3psiBa. ACUMIITOTHI TPapUKOB
byHKIUH

114 CoiicTBa (pyHKIMIT HETIPEPHIBHBIX HA
OTpeE3Ke

115 CoiicTBa (pyHKIMIT HETIPEPHIBHBIX HA
oTpe3Ke

116 MeTto1 UHTEPBAJIOB JIsl PELICHUS

HCPABCHCTB




MGTOI[ HHTEPBAJIOB AJIs PCIICHUA

117
HEPaBEHCTB

118 MeTto1 UHTEpBAJIOB ISl PELLIEHUS
HEPaBEHCTB

119 [IprmeHeHre CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [IprumeHeHre CBOMCTB HENPEPBIBHBIX
GyHKUMMA 715 pelieHust 3a1a4

121 [lepBas u BTOpas mpou3BoaHbIE (QYHKIUN

122 Omnpenenenue, reOMETPUUECKUN CMBICIT
MIPOU3BOJHOMN

123 Omnpenenenne, GU3NICSCKHAI CMBICIT
MIPOU3BOTHOM

124 VYpaBHeHME KacaTelIbHOM K rpaguKy
byHKIUN

195 VYpaBHeHUe KacaTeabHOH K rpaduky
byHKIIUN

126 [IpousBoiHbIE AI€eMEHTAaPHBIX (PYHKITHI

OWM3BOJIHBIE AJIEMEHTAPHBIX 1915171

127 IT

128 [IpousBoHas cymMMbl, IPOU3BEIEHNUS,
YaCTHOT'O M KOMIO3UIIMU (PYHKIUH

129 [IpousBonHas cymMmMbl, IPOU3BENEHNUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

130 [IpousBonHas cymMmMbl, IPOU3BENEHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

131 Kontponbnas pabora: "IIponsBogHas"

132 [ToBTOpEeHue, 06001IeHNE, CUCTEMATU3AITUS




3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CUCTEMATU3AIIIS 1
3HaHui: "OyHKIMN"
134 HroroBast KOHTpoJIbHAS paboTa 1 1
135 WroroBast koHTposbHAs paboTta 1 1
136 HOBTOPCHI/IC, 000011IeHe, cucTeMaTH3aus |
3HaHUI
OBLIEE KOJIMYECTBO HACOB 10 136 10

[TIPOT'PAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaudecTBO 4acos

KonTpoabubie
Bcero P
padoThbI

IIpakTH4yeckue
padoThbI

Jlara
U3yYeHUs

DJIeKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

IIpuMeHeHne IpOU3BOIHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBbI

[IpuMeHeHne Mpou3BOJHOM K
UCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI

[Ipumenenne npou3BOgHOMN K
UCCIeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

[IpuMeHeHne NpOU3BOJHON K
uccaeaoBaHuio pyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnaenue HanOOJIBIIEro U

HaVMEHBIIIETO 3HAYEHN S HEIPEPBIBHOMN

(GYHKIIMHM Ha OTpe3Ke

HaxoxnaeHnue HanOOJIBIIEro U




HaMMEHBIIIETO 3HAYCHHSI HENPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenue HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMK Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHHUS HEMPEPHIBHOM
(GyHKIIUU Ha OTpE3Ke

11

Haxoxxaenue HanOoIbIIero u
HaMMEHBIIIETO 3HAaYECHUS HETIPEPbIBHOM
(GyHKLIMHU Ha OTpe3Ke

12

Haxoxzaenne HanbonbIero u
HAaUMEHBIIETO 3HAYECHUS HETIPEPHIBHOM
(GYHKIIUM Ha OTpe3Ke

13

[Ipumenenne npou3BOIHOM IS
HAXOXJCHUS HAWJTYYILIETrO PEIICHHS B
MPUKJIAAHBIX 3a7a4ax

14

[Ipumenenne npou3BOAHOM ISt
HAXO0XJEHUs HAWJTY4YIlIEero PELIECHHS B
MPUKIAAHBIX 3a7a49ax

15

[IpuMeHeHne npou3BOJHON [
OIIpEJIEJIEHUS] CKOPOCTU U YCKOPEHUS
poriecca, 3aJaHHOTro (popMyJIoi mim
rpadguxkom

16

[Tpumenenne npou3BOHOM IS
OnpeJIeTICHUSI CKOPOCTH U YCKOPEHUSI
nporiecca, 3aJJaHHoTo (popmMyIoi uiu
rpadguxkom




17 Komnozunus pynkumit

18 Komnozunus pynkuumit

19 Kommosumus ¢hyHkImit

20 I'eomeTpuueckue o0pa3bl ypaBHEHUH Ha
KOOPAMHATHOH MJIOCKOCTH

)1 I'eomerpuueckue o0pasbl ypaBHEHUH Ha
KOOPAMHATHOH MJIOCKOCTH

” KonTponbnas pabora: "Hccinenoanue
(GyHKIU ¢ TOMOIIBIO TPOU3BOTHON"

” IlepBooGpasHasi, OCHOBHOE CBOWCTBO
[1€pPBOOOPA3HBIX

4 IlepBooOpazHbIe 371eMEHTapHBIX QYHKIUHA.
[IpaBuiia Hax0X/A€HNS IEPBOOOPA3HBIX

’5 [TepBooOpazHbIe F71eMEHTAPHBIX (PYHKITHIA.
[TpaBuia HaX0XJIEHHS IEPBOOOPA3HBIX

%6 Nuterpai. ['eomeTpruecknii CMbICIT
UHTerpajia

7 Brruucnenue onpenenéHHOro HHTerpaia
o gopmysne HoroTona-JleliOHuna

)3 Brruncnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOHuna

29 [TpumeHeHne UHTETpaa A HaX 0K ICHUS
TUIOIIAEH TUIOCKUX GUTyp

30 [TpumeHeHne UHTETpaa A HaX 0K ICHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Ipumeps! pemiennii nuddepeHnanbHbIX

YPaBHEHUU




[Tpumepsl pemenunii nuddepeHnnaTbHbBIX

32 .
ypaBHEHUI
MaremaTuueckoe MOAECIUPOBAHUE

33 pEanbHBIX MPOLIECCOB C MOMOLIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontposnbnas pabora: "IlepBooOpa3Has u
uHTerpan”

35 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckne QyHKIINA, UX
CBOWCTBA U IrpapuKu

37 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckne QyHKIIHA, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuveckne QyHKINH, UX
CBOMWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUYECKUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEN TPUTOHOMETPUUECKUX

42 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

13 OT160p KOpHEN TPUTOHOMETPUUYECKUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOIN OKPYKHOCTH

Pemenne TPUT'OHOMETPHYCCKUX

44
HEPaBEHCTB

45 Pemenue TpuronoMeTpuyecKux
HEPaBEHCTB

46 Pemenue TpuroHomMeTpuuecKux
HEPaBEHCTB

47 Pemenne TpuronomMeTpuyecKmx
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEIICHHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHHUS
MOKa3aTEIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PEIICHHUS
MIOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PEIICHHUS
MOKa3aTEeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOABI PELLIEHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELLIEHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OcCHOBHBIE METO/BI PELICHUS
norapuMUYECKUX HEPABCHCTB

56 OcCHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OCHOBHEBIE MCTOJbI pCHICHUSA

37 HppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/BI PELLIEHUS
UppaloHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeLLICHUS
HppalMOHAIILHBIX HEPABEHCTB
60 OCHOBHBIE METO/bI pEeLLIECHUS
HppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIbI peIIeHus
UppaloOHAIbHBIX YPaBHEHHH
& I'paduueckue MeTo bl peleHus
UppaLMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTOIbI peIeHus
[I0Ka3aTeIbHbIX YPaBHEHUN
64 I'padnueckue MeTo b1 perieHus
II0Ka3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'padnueckue MeTo b1 perieHus
norapu(pMUUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peleHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHBIX U JIOrapu(pMUYECKUX
YPaBHEHUU
I'paduueckue METOABI pelIeHNs
69 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX

YPaBHEHUU




70

I'padmyeckue MeTOIBI pelIeHUs
MOKa3aTeIbHBIX U JIOTApUPMUISCKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapUPMHUIECKUX
HEPaBEHCTB

72

Kontponsnas pabdora: "UpparmioHanabHble,
[I0Ka3aTeabHbIE U Jorapudpmuueckne
HepaBeHCTBA"

73

KommiekcHsble yncna. Anredpanyeckas u
TPUTOHOMETpHYECKask POPMBI 3arucu
KOMILIEKCHOT'O YHCiIa

74

KomrekcHbie ynucna. Anredpanyeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUIEKCHOTO YHCIIa

75

ApudmeTrrueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMU YU CJIaMU

71

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

78

N3o0pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPJIUHATHON TUIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOTO YKCJIa

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJIEKCHBIX YHCEII AJIA




pelnieHns GU3nIECKX U TeOMETPHUUECKHUX
3aja4

KonTponbHas padora: "KomiuiekcHble

82 "
qucna

83 HarypanbHble u 1ienble yncia

84 HarypainbHsle u 1ienbie yncna

85 [TpuMeHeHMe MPU3HAKOB IEIMMOCTH
LEJIbIX YUCEl

26 [IpumeHneHne Npu3HaKoOB IETUMOCTH
LEJIbIX YUCEl

g7 [IpumeHeHne Npu3HaKoOB IETUMOCTH
menbix yncen: HOJQ u HOK

28 [IpuMeHeHMe MPU3HAKOB IEIMMOCTH
uensix yucen: HOJl u HOK

29 [IpumeHeHne Npu3HaKoB IETUMOCTH
LEJbIX YUCEJI: OCTATKH 10 MOYJIIO

90 [IpumeHneHne Npu3HaKoB IETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO
IIpuMeHeHne MPU3HAKOB AEIUMOCTH

91 LeNbIX Yhcel: anroput™ EBknuna s
pelIeHns 3a1a4 B LEJIbIX YUCIIAX

90 KonrtponbHas pabota: "Teopus neibix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHU.

93 PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEZICTBUSA

o4 Cucrema 1 COBOKYITHOCTh YPaBHEHUH.

PaBHOCHUIIbHEIE CUCTEMBI M CUCTEMBI-




CICACTBHUA

95 OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHaIbHBIX ypaBHEHUN

OCHOBHBIE METO/Ibl PEILICHHS CUCTEM U
96 COBOKYITHOCTEN MPpALlMOHATIbHBIX
ypaBHEHHI

OCHOBHBIE METO/IbI PELIEHUS] CUCTEM U
97 COBOKYIHOCTEH MOKA3aTEIbHbIX
YpaBHEHHI

OcHOBHBIE MCTOABI PCHICHUA CUCTEM U
98 COBOKYIHOCTEH IMOKa3aTeIbHbIX
YpaBHEHHI

OcCHOBHBIE METO/IbI PEUICHUS CUCTEM U
99 COBOKYITHOCTEH JTOrapru(PMUIECKUX
YpaBHEHUU

OCHOBHbBIE METO/IbI pEILICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUIECKUX
YPaBHEHUU

IIpuMeHEeHNE CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3aja4 U 3a7a4 u3

101 pa3IMyYHbIX 00acTel HayKu U pealbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3ynbTaToB

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

102 pa3NUYHBIX 00JIaCTeN HayKH U peabHOM
KU3HU, HHTEPIPETALUS OTYyYEeHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJa4 U 3a/1a4 U3

103 pa3IMYHBIX 00JaCTEH HAYKU B PeaIbHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yabTaToB
Kontposnbnas padota: "Cucremsl

104 palOHaIbHBIX, UPPALMOHAIBHBIX
[IOKAa3aTeIbHBIX U JIOrapu(pMUYECKUX
ypaBHEeHUH"

105 PanvoHaneHbIE ypaBHEHHS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBA C
napameTpamu

107 PanmonansHbie CUCTEMBI C TapaMeTpaMu

108 HppaumnoHanbHble ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpamMu

109 HppanmonanbHble CHCTEMBI C
napameTpamMu

110 [TokazarenbHbIE ypaBHEHHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMHU

112 Jlorapudmuueckue ypaBHeHus,
HEPABEHCTBA C TapaMeTpamMu

13 JlorapudmMuueckune CUCTEMBI C

napameTpaMu

114

TpuronomeTpruyeckue ypaBHEHU ¢
napameTpamu

115

Tpuronomerpruyeckue HepaBeHCTBA C
napameTpamMu




116

Tpuronomerpudeckue CUCTEMBI €
napameTpamMu

117

[TocTtpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJIETIEN pealbHbIX
CUTYalH C MOMOIIBIO YPAaBHEHUH C
rnapameTpamMu

118

[TocTpoenue u uccinenoBanue
MaTeMaTU4eCKUX MOJeIel peabHbIX
CHUTYaIHii C TOMOIIBIO CHCTEM YPaBHEHUI
C mapameTpaMmu

119

ITocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJENEHN peaabHbIX
CUTYAalUH C IOMOIIbIO CUCTEM YPABHEHUI
C mapaMeTpamu

120

KonrtponsHas pabota: "3agauu ¢
napameTrpamu”

121

[ToBTOpenue, 06001IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHenus"

122

[ToBTOpenue, o600IIEHNE,
cucTeMaru3anus 3HaHui: "YpaBHenus"

123

[ToBTOpeHnue, 0600IICHNE,
cUCTeMaTu3alus 3HaHUil: ""Y paBHEHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06061IeHNE,
cucrtemaTtusanus 3Hanui: "HepaBencrsa"

125

[ToBTOpenue, 0600MIIEHNE,
cucremarnsanus 3Hanui: "HepaBencrsa"

126

[ToBTOpeHnue, 0600IIeHNE,




cucreMaTtu3anus 3Hanuii: "HepaBencraa"

[ToBTOpenue, 0600IICHNE,

127 cucteMaTtusanus 3Hanui: "[IpousBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHuE, 0600MIIEHNE,
128 cucreMmarusanuus 3Hanuil: "[IpousBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIICHNE,
129 cucreMmarusauus 3Hanuil: "[IponsBoanas u 1
e€ nmpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,
130 cucTeMaTtu3ainus 3Hanui: "Marerpain u ero 1
npuMeHeHue"
131 [ToBTOpeHME, 0000IIECHNE, |
cucteMaTtu3anus 3HaHui: "OyHkiun"
132 [ToBTOpenue, o6o0IIEHNE, |
cucreMaTtu3anus 3HaHui: "OyHkun"
133 [ToBTOpenue, 06001IeHNE, |
cucteMaTtu3anus 3HaHui: "OyHkiun"
134 HtoroBast KOHTpoJsibHas paboTta 1 1
135 Wrorosas KoHTpoJbHas paboTa 1 1
136 [ToBTOpEeHme, 0600IIeHNE, 1
cUCTEMaTH3aInsI 3HaHUH
OBIIEE KOJIMYECTBO YACOB IIO 136 10

[TPOT'PAMME







YYEBHO-METOJNUYECKOE OBECIIEHEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* Maremaruka: anrebpa u Hauajla MaTeMaTUYECKOTO aHaIN3a, TeOMETPHSI.
Anre0Opa n Hauana MareMarudeckoro ananusa, 11 kmacc/ Komsrua F0.M.,
TkaueBa M.B., ®enopora H.E. u apyrue, AkiimoHepHoe 00IIECTBO

«I/I3,[[aT€J'II)CTBO «HpOCBeHIGHI/Ie»

METOAUYECKHME MATEPHUAJIbBI IJ1A1 YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
Karanor LHOK https://educont.ru/

POIII https://resh.edu.ru/
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