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HHOACHUTEJBHASA 3AIINCKA

VY4eOnbll Kypc «Anredpa v Havyalla MAaTEMaTUYECKOTO aHAIIM3a SIBISIETCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeIHero oOuIero oopasoBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIeUnBAeT HHCTPYMEHTAIIbHYIO 0a3y s
M3Y4YEHUsI BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JpPYrod CTOPOHBI,
dhopMUpYET JIOTHYECKOE M aOCTPaKTHOE MBIIIICHHE 00YJYaloIIMXCs Ha YPOBHE,
HEOOXOJIUMOM JIsl OCBOCHMsSI HH(POPMATHUKHU, OOIIECTBO3HAHUS, HCTOPHH,
CJIOBECHOCTH M JAPYIMX JAHUCUMIUIMH. B paMkax maHHOro y4yeOHOro Kypca
oOyJaroluecs: OBJAJICBAIOT YHHUBEPCATbHBIM SI3BIKOM COBPEMEHHOW HAYKH,
KoTopasi GOpMyIHMPYeT CBOM JOCTIKEHUSI B MAaTEMaTHYECKO Popme.

VY4eOnblil Kypc anreOpbl M Hayal MaTEMaTUYECKOTO aHaIu3a 3aKJIabIBACT
OCHOBY /I YCHENIHOTO OBJAJCHUS 3aKOHAMH (PU3UMKH, XUMHUHU, OHUOJIOTHUH,
NOHUMaHUS OCHOBHBIX TEHJEHUMN pa3BUTHUS SKOHOMUKH M OOLIECTBEHHOMN
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO MCHOJb30BaTh UX Ui JAJbHEHIIETO
oOpa3oBaHMsi W B TIOBCEJHEBHOM >KM3HM. B TO ke Bpems oOBIajeHue
aOCTpaKTHBIMM UM JIOTMYECKHM CTPOTMUMM KOHCTPYKUMSAMH aiureOpel U
MaTEMaTHYECKOTO aHalu3a pa3BUBACT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh UICTHHHOCTbH, TOKA3bIBATh YTBEPXKIEHUS C TIOMOIIBIO MHIYKIIUU
U paccylaThb JAEIyKTUBHO, MCIOJb30BaTh OOOOIIEHHE M KOHKPETHU3AIUIO,
abcTparupoBaHWe W aHAJOTHIO, (OPMUPYET KpeaTHBHOE W KPUTHYECKOE
MBIIIJICHHE.

B xone uzydyenus: yueOHoro kypca «Anredpa u Hadajga MaTeMaTUYECKOTO
aHajan3a» 00ydYaroluecs MOoJy4aloT HOBBIM OMBIT pEllIeHUs MPUKIAJAHbIX 3a/1ad,
CaMOCTOSITENIbHOIO  TIOCTPOEHUS ~ MaTeMaTHYECKUX  MOJENe  peanbHbIX
CUTYallMil, UHTEPHPETALUNA TOJYYCHHBIX PEUICHUH, 3HAKOMSTCS C MpUMEpamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B NPHUpPOAE, HAyKe M HCKYCCTBE, C
BBIJAIOLIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOnblll Kypc 00J1a/1a€T 3HAYUTEIBHBIM BOCITUTATEIbHBIM OTEHIIMAIIOM,
KOTOPBIN peaqu3yeTcss Kak 4Yepe3 Y4YeOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(hOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUs, TaK U Yepe3 creuuduky yueOHon
NEeSTEIBbHOCTH, TPEOYyIOMe MpOJOKUTEIbHON KOHLEHTpAllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKYpaTHOCTH M OTBETCTBEHHOCTH 3a MOJYyYEeHHbIN
pe3ynbTar.

B ocHoBe meronuku 00y4yeHus anrebpe M HadyallaM MaTeMaTHYECKOTO
aHaIM3a JEKUT JeATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B crpykrype ydeOHOro kypca «AnreOpa ¥ Hauyajga MaTeMaTHYECKOTO
aHalau3a» BBIJEICHBI CIEAYIOLUIME COJEPKATEIbHO-METOIMYECKUE JTUHUU:
«Yucna wu  BbruucieHus», «DyHkuuMu U rpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Hauana Maremarnueckoro ananuza», « MHOXeCTBa U JIOTUKA.
Bce oOcHOBHBIE COAEpP)KATETBbHO-METOJUYECKUE JIMHUM H3y4aloTcsl Ha
MPOTSKEHUU JIBYX JIET OOyUEHHS Ha YPOBHE CPEHEro oOIero oopa3oBaHMS,
€CTECTBEHHO JOMOJHSS IPYT Apyra U MOCTENEHHO HACKIIAACh HOBBIMH TEMaMu
u paznenamu. J{aHHbIA ydeOHBIN KypcC SIBISETCS MHTEIPATUBHBIM, MOCKOJIBKY
o0BenuHAEeT B ceOe coaep)kaHhe HECKOIbKUX MaTeMAaTUYECKUX IUCIUTUIHH,
TaKUX Kak anredpa, TPUTOHOMETPUS, MaTeMAaTHUECKUW aHaIu3, Teopus
MHOXKECTB, MaTeMmMaTHueckas JiorTuka wu jpyrue. I[lo Mepe TOro Kak
oOy4Jaroniiecs: OBJIaJIeBalOT BCE 0oJiee NIMPOKUM MATEMATHUYECKUM ammnapaToM,
y HUX TIOCJIEIOBATENBHO (DOPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOHTH
MaTEeMaTHYeCKyl0 MOJENb pEanbHOW CUTyallud, NPHUMEHATH 3HAHMUS,



MOJIyYeHHBbIEC MPU M3YYEHUU y4eOHOTO Kypca, AJis PEIIeHUS CaMOCTOSTEIbHO
chOpMyTUPOBAHHOW MAaTeMAaTHUYECKOW 3a/ayd, a 3aTeM HWHTEPHpPETUPOBATH
CBOM OTBeET.

CopnepxxarenpHOo-MeTOaUYeCKass  JUHUS  «Yucma W BBIYUCICHUS»
3aBepiaeT (HOPMUPOBAHNE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIBHBIX YHUCEI,
KOTOpO€ ObLIO HAYaTO HA YPOBHE OCHOBHOTO 0011ero oopasosanusi. Ha ypoBne
cpeaHero oodmiero odpasoBaHus 0co00€ BHUMAHHE YACNSIETCS (POPMHUPOBAHUIO
HaBBIKOB PAIMOHAJBHBIX BBIYUCICHUM, BKIIOYAIOIMIMX B CEOsl MCIOJIb30BAHUE
paznuyHbBIX (OpM 3amucH YKCla, YMEHUE JelaTb HNPUKUIKY, BBIIOJHATH
MPUOJIMKEHHBIE BBIYMCIICHUS], OLICHUBATh YMCJIOBBIE BBIPAKEHUS, pabOTaTh C
MaT€MaTUYECKUMH KOHCTAHTaMH. 3HAKOMble OOyYarolMMCS MHOECTBa
HATYpaJIbHBIX, IIEJIbIX, PAIMOHATBHBIX U JCHCTBUTEIBHBIX YUCEIN JTOMOIHSIIOTCS
MHOXECTBOM  KOMIUJIEKCHBIX 4YHCel. B KakaoM H3 3TUX MHOXKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My creuu(uueckue 3agayd U omnepaiuu:
JIEJICHHE Halelo, ONEpUPOBAHME OCTATKAMM Ha MHOXKECTBE UEJbIX YHCEl,
0cOoObIe CBOMCTBA PALIMOHATIBHBIX U UPPAILIMOHAIIBHBIX YHUCEI, apu(PMETHUECKUE
orepaluy, a Tak)Ke M3BJIEYEHUE KOPHS HATypaJbHOM CTENEHH HAa MHOKECTBE
KOMILUIEKCHBIX 4ucesd. braromaps mnocienoBaTeNlbHOMY paclIMPEHUIO0 Kpyra
WCIIOJIb3YEMBIX YHCET M 3HAKOMCTBY C BO3MOKHOCTSIMH HMX TPUMEHEHUS s
pelIeHus] pa3MyHbBIX 3a7ad  (OpMHUpYETCS MPEACTaBICHUE O E€IUHCTBE
MaTE€MaTUKU KaK HAyKH U €€ pOJM B MOCTPOCHHHM MOJENEH pearbHOro Mupa,
HIMPOKO UCIONB3YIOTCA 0000IIEHNE U KOHKPETU3ALIUSL.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEATM3yeTCs] Ha MPOTSXKEHUU BCETO
oOy4eHHs] Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHHUs, MOCKOJIbKY B KaXKIIOM
paznene IIporpaMMbl MpeaycCMOTPEHO pEHIeHHWE COOTBETCTBYIOLIMX 3aaad. B
pe3ynbTaTe O0O0ydYarolllMecs OBJIAJIEBAIOT PA3JIMYHBIMU METOJAaMHU PpEeLIEHUs
palMOHANbHBIX, HUPPALMUOHAIBHBIX, I[IOKA3aTENbHBIX, JOTapU(PMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXKe 3ajady,
colepxkammx mnapaMmerpsl. [lomydyeHHbIE yMEHUSI IIUPOKO HUCHOJIB3YIOTCS MPHU
UCCIEIOBAaHUM  (PYHKIMHA C TIOMOIIBIO TMPOU3BOJHOM, TIPU  pEUICHUU
NPUKITATHBIX 33/lad W 33Jad Ha HAXOXXJICHUE HAMOOIBIINX W HAWMEHBIIHX
3HaueHu QyHKuuu. JlaHHas coieprkarenbHas JMHUS BKIIOYAET B ceOsl Takke
(dbopMHUpoBaHUE YMEHUH BBINOIHATH pacy€Thl 0 (hopmysiaM, nmpeodpa3oBaHUs
palioOHaIbHBIX, HPPANMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHHIA, a
TaK>Ke BBIPAXKEHUH, COJIEpXKAILUX CTENEHH U iorapu@mel. biiaronaps uyyeHuto
anredpayeckoro  Marepuana  MPOUCXOJUT  JajbHEWIlee  pa3BUTHUE
AJITOPUTMUYECKOTO U a0CTPAKTHOT'O MBIILIECHUSI 00yJaronuxcs, GOpMUPYIOTCS
HABBIKM JIETYKTHBHBIX PACCYXIACHHH, pabOTHl C CHUMBOJBHBIMH (hopmamu,
MPE/ACTABICHUS] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTE B BHJAE pAaBEHCTB U
HepaBeHCTB. AnreOpa npejaraer 3p(eKTUBHbIE HMHCTPYMEHTHI ISl pEUICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYUHbIX 3a/1a4, HArJsJHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK S3bIKa HAyKH.

ConepxxarenbHo-MeToauueckas JUHUS «DyHKUMM U TpaduKu» TECHO
neperieTaeTcsa ¢ IpYyruMu JIMHUSIMU Y4eOHOTro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJaéT IMOCJEI0BATEIbHOCTh M3y4YeHHs MaTepuana. H3ydeHue
CTETICHHOM, TIOKa3aTelbHOU, Jorapu@MUYecKod W TPUTOHOMETPUUECKUX
(GyHKIUH, UX CBOWCTB M TpadUKOB, UCIOJIb30BaHUE (DYHKIUNA IS pELICHUS
3a/lay U3 JPYrux yu4eOHBIX MPEIMETOB U PEaIbHOW KM3HU TECHO CBS3aHO KaK C
MaTeMaTUYECKUM aHAIM30M, TaK U C PEIlIEHUEeM YpaBHEHUW U HepaBeHCTB. [Ipu
ATOM OOJIbIlIOE BHUMAaHHE Yynaensercd (OPMHPOBAHUIO YMEHUS BBIPAXKaTh
dbopMynaMu 3aBUCUMOCTH MEXIY pPa3IU4YHbIMA BEITUYMHAMU, MCCIEI0BATh



noJIy4eHHbIe (PYHKIIUHU, CTPOUTH UX Tpaduku. MaTepuai 3Toil coepkareibHON
JIMHUW HAIleJIeH Ha pa3BUTHE YMEHUW M HABBIKOB, MO3BOJISIIOIIMX BbIPAXKATb
3aBUCUMOCTH MEXIy BEJIMYMHAMHU B Pa3jIM4yHONM (opMe: aHAIUTHUECKOM,
rpaduuecko W cioBecHOW. Ero wu3ydeHue CrocoOCTBYET pa3BUTHUIO
AITOPUTMHYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K 0000IICHUIO U KOHKPETHU3AIUH,
HCIOJIb30BAaHUIO AaHAJIOTUH.

ConepxarenpHas auHus «Hauyana MaremMaTnueckoro aHainu3a» MO3BOJISIET
CYLLIECTBEHHO PACHIMPUTh KPYr KakK MaTEeMaTHYECKUX, TaK M MPUKIAJTHBIX
3a/1ay, JOCTYIHBIX OOYYalolIMMCS, TaK KaK y HUX MOSBJISETCS BO3MOKHOCTh
CTPOUTH TpaduKd CIOXKHBIX (YHKIUH, ONpeneNiaTh WX HaWOOJbIINE W
HAaWMEHbIIIME 3HAYCHUS, BEIYUCIIATD MJIOMAAU PUTYP U 00OBEMBI Tell, HAXOIUTh
CKOPOCTU M YCKOpEeHUs mpoleccoB. JlanHas cojepxaTenbHas IMHUS OTKPHIBACT
HOBbIE BO3MOKHOCTH TIOCTPOEHUS MaTeMaTH4YeCKUX MOJeNel peabHbIX
CUTYyaIlii, MO3BOJISET HAXOAUTh HAWIy4IlIEe PEIICHUE B MPUKIATHBIX, B TOM
Yucje COIUATbHO-d)KOHOMMYECKHX, 3ajJadyaxXx. 3HAKOMCTBO C OCHOBaMU
MaTeMaTUYeCKOro  aHajliM3a  CIIOCOOCTBYET  pa3BUTHUIO  aOCTPaKTHOTO,
(hopMaTbHO-JIOTHYECKOTO M KPEATUBHOT'O MBIILICHUS, POPMHUPOBAHUIO YMEHUIM
pacrio3HaBaTh TMPOSIBICHUS 3aKOHOB MaTEMaTHMKU B HayKe, TEXHUKE U
nckycctBe. OOyyJaromuecs: y3HalOT O BbIIAIOIIUXCS pe3yJibTaTaX, MOTy4YeHHBIX
B X0JI€ pa3BUTHS MAaTEMAaTUKU KaK HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeToquYecKas JIUHUSL « MHOXKECTBA U JIOTUKa» BKIHOYAET
B ce0sl PJIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYECKOW JOTMKH. TeopeTuko-
MHO)XECTBEHHBIE TMPEJICTABJICHNUS MPOHU3BIBAIOT BECh KypC IIKOJbHON
MaTE€MaTUKU U TpeaararoT HauOoyiee YHUBEPCAIbHBIN SI3bIK, OOBEAUHSIOMUN
BCE paslielbl MAaTEeMATHMKW W €€ NPWIOKEHUH, OHU CBSI3bIBAIOT pa3HbIE
MaTeMaTUYeCKHe TUCUUIUIMHBI U UX NPUIIOKEHHsS B eauHoe 1ernoe. [loatomy
BAXHO  JaThb  BO3MOXKHOCTb  OOydYarolmeMmycsi MOHUMaTb  TEOPETUKO-
MHOKE€CTBEHHBIN SI3bIK COBPEMEHHON MAaTeMaTHKH W HCIOJB30BaTh €ro JjIs
BBIP@KCHHS CBOUX MBICIICH. [[pyruM BakHBIM NPHU3HAKOM MAaTEMAaTHKH Kak
HayKd CJIeAyeT IpU3HATh CBOWCTBEHHYIO €M CTpOrocTh OOOCHOBaHUU U
ClI€OBaHUE  OMNpeNeAEHHBIM  MpaBWUIaM  TOCTPOCHUS  JI0KA3aTeJIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTEMaTUYECKOW JIOTUKHU CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUICHUSI OO0YyYaroluxcsi, TMO3BOJSET WM CTPOUTh CBOU
paccyXkJeHus Ha OCHOBE JIOTHYECKMX MpaBuji, (HOPMUPYET HABBIKU
KPUTHYECKOTO MBITIUICHHS.

B yuebHoM kypce «Anrebpa M Hayaja MaTEMaTUYECKOTO aHAIU3a»
IPUCYTCTBYIOT OCHOBBI MaT€MAaTUYECKOI'O0 MOJICIUPOBAHMSI, KOTOPbIE TPU3BAHbI
CrocoO0CTBOBaTh (DOPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJENIEH pealbHBIX
CUTYallMil, MCCIIEIOBAaHUSA 3TUX MOJEJEW C TOMOIIBI0 amnmnapara ajiredopbl U
MaTEeMaTUYECKOro aHaJIn3a, MHTEPIPETALMH TOJYYCHHBIX PE3yNbTaToB. Takue
3a/laHusl BIUIETEHBl B KX M3 pa3ieNioB MPOrpaMMbl, MOCKOJIbKY BECH
Marepuan yd4eOHOro Kypca IIMPOKO MCIOJB3YETCs JUIsl PEHICHUs MPUKIIATHBIX
3agad. Ilpu pemeHun peasbHBIX MPAKTHYECKUX 3ajlad  OOydaromuecs
pa3BUBAIOT  HAOJIOJIATEIBHOCTh, YMEHHE  HaXOJIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOIB30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npodsiemy. JlesaTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/1a4 OpraHu3yeTcsl B MPOIIECCe U3YUEHHUS BCEX TeM YueOHOro Kypca «Anredpa
Y Hayaja MaTeMaTU4YeCKOro aHaJIN3ay.

Ha wusydenne ydeOHOro kypca «Anredpa M Havajga MaTeMaTHYECKOTO
aHanuzay otBoauTcsa 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B HE/IEINO), B
11 KJ1acce - 136 4acoB (4 gaca B HEJIETIIO).



COJEPKXAHUE OBYYEHUA
10 KJTACC

YucJsa ¥ BbIYUCTIEHUA

Panmonanpubie yncia. OOBIKHOBEHHBIE U JICCATUYHBIE APOOH, MPOILICHTHI,
OeckoHeuHbIe mepuoauueckue apoou. [IpumeHenne apoOel M MPOIEHTOB IS
pellieHus NPUKIAAHBIX 33/]ad M3 Pa3JIMYHBIX OTPACJIEH 3HAHUM U pealbHOMU
JKU3HU.

JlelicTBUTENbHBIE 4YHCIA. PanuvoHaldbHBIE W UPPALMOHAJIBHBIE YHUCTA.
Apudmernyueckue omepanud ¢ JeWCTBUTEIBHBIMU  4uciIaMU. Moayib
JNEUCTBUTEIBLHOTO YHnclia U ero cpoicTBa. [Ipubnvk€HHBIC BBIYMCIICHHUS,
MpaBujIa OKPYIJICHUS], IPUKUAKA U OLICHKA PE3yJIbTaTa BIYUCICHUMN.

Crenedb ¢ 1nexabiM nokasareieM. buHom Hprorona. Hcnonn3oBanue
noaxojsmed (GOpMbI  3allUCH  JEUCTBUTEIBHBIX YWCEN ISl  pelIeHUs
MPAKTUYECKUX 3a7a4 U MPECTABICHUS JaHHbIX.

Apudmerrnueckuii KOpeHb HaTypajJbHON CTEIIEHH U €T0 CBOMCTRA.

CreneHb C palUOHAIBHBIM IOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
JIEUCTBUTEILHBIM IIOKA3aTEIEM.

Jlorapudm uyucna. CpoiicTBa jorapudma. JlecsTUuHblE W HATypabHBIC
Jorapu(MBbI.

CuHycC, KOCHUHYC, TAaHT€HC, KOTAHT€HC YHMCJIOBOIO0 apryMeHTa. ApKCUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnmecTBa M TOXJIECTBEHHbIC NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpAaBHEHHS M YpaBHEHUs-clieicTBUs. HepaBeHCTBO,
pEllICeHUE HEPABEHCTRA.

OcCHOBHBIE METO/BI PEIICHUS LIETbIX U APOOHO-pAIIMOHATBHBIX YPAaBHEHUN
Y HEpPaBEHCTB. MHOIOYJIEHBI OT OJHOW MEPEMEHHOM. JlerneHne MHOro4wIeHa Ha
MHOTOWIEH ¢ ocrarkoM. Teopema be3dy. MHOrowieHsl ¢ UEJIbIMU
ko3 unmrentamu. Teopema Buera.

[TpeobpazoBanHms YMCIOBBIX BBIpAXKEHUM, COACPIKAIIMX CTETIICHU U KOPHHU.

NppanmonanbHbie YpaBHEHHS. OCHOBHEIE METOEI pelieHus
UPpalUOHAIBHBIX YPABHEHUM.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METObI PEUICHUS MMOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpazoBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTApUPMBI.

Jlorapupmuueckre  ypaBHeHHs.  OCHOBHbIE  METOABl  pEUICHUS
Jorapu(pMUUECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKHUX BBIPAXKEHUM. Pemienne TPUTOHOMETPUYECKUX
YPaBHECHUU.

Pemienue cucrem JTUHEHWHBIX ypaBHEHUN. MaTpuila CUCTEMBI JIMHEHMHBIX
ypaBHeHHI. OrnpenenuTens MaTpUIbl 2X2, €ro Te€OMETPUYECKHUWA CMBICH U
CBOWCTBA, BBIYMCJIEHUE €r0 3HAYECHUS, IPUMEHEHUE ONPEACIUTENS IS
pELIEHNST CUCTEMBl JIMHEWHBIX ypaBHECHWHW. PellleHrne TPUKIAIHBIX 3a7ad C
MOMOIIBIKD CHUCTEMBI JIMHEWHBIX YypaBHEHUU. lccienoBaHue mNOCTPOCHHOU
MOJIENH C IOMOIIBIO MATPUIL U ONPEAETUTENCH.

[TocTpoeHne MareMaTUYECKUX MOJIENIEH PEaJbHOM CUTYallMH C TIOMOIIBIO
YPaBHEHHI U HEpABEHCTB. [I[prMeHeHNe ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTEeMaTUYECKUX 3aJlad M 3aJa4 U3 pa3ju4HbIX 00JacTeil HayKu M peasibHON
KU3HU.

DOyHKUUM U TpaduKku

OyHKIMA, crnocoobl 3amanus (QyHkuuu. B3auMHO oOpaTHble (DYHKIIUH.
Komnozumms dyukiuid. I'padux QyHKmu. DiaeMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKITUH.

O6nactb onpenesieHrs U MHOKECTBO 3HaueHUH ¢pyHkuuu. Hynu QyHkimm.
[IpoMexxyTkn  3HAKOMOCTOSHCTBA.  YETHbhle W HEU€THbICe  (DYHKIUU.
[lepuonuueckue  ¢yHkuuud.  [IpoMexyTKM  MOHOTOHHOCTH  (DYHKIIUH.
Makcumymbl 1 MUHUMYMBbI (yHKIMUA. Hambomnpliee u HauMeHblee 3HAYCHUS
(GyHKIHMH HAa TPOMEKYTKE.

Jluneiinas, kBagpaTUuHast U JpOOHO-TMHENHHAss QYyHKUUU. DJIeMEeHTapHOe
UCCJIEIOBAHUE U MTOCTPOEHUE UX IpaUKOB.

Crenennas GpyHKUUS C HATYpalIbHBIM U II€JIbIM MTOoKa3aTeneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHS N-Oi CTENEHU KakK (PYyHKIHMH OOpaTHOM
CTEIICHH C HaTYpaJIbHbIM [10KA3aTEJIEM.

[TokazaTenbHas u norapudmuyueckas (pyHKIIMU, UX CBOMCTBA U TpaduKu.
Hcnonb3zoBanue rpa@ukoB GyHKIMMA 715 pellieHUs YpaBHEHUH.

Tpuronomerpruueckass OKpPYXHOCTb, OIPEAECICHUE TPUTOHOMETPUUECKUX
(yHKLMIA YUCIOBOrO apryMeHTa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B PEAlbHBIX MpoOLEccaX M SBICHUSIX.
I'paduku peaibHBIX 3aBUCUMOCTEH.

Hayaja MmaTeMaTH4ecKOro aHajamnsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a7aHusl MocieaoBaTenbHOCTEd. MeTon
MaTeMaTU4YECKOU VHIYKIIUH. MoOHOTOHHBIE u OTpaHUYECHHBIC
NOCJEN0BATENBHOCTH. ICTOpUS BO3HUKHOBEHHSI MATEMaTHYECKOTO aHAIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reomMeTpuueckas — mporpeccud. beckoHeduHO
yObIBaroIiasi reomerpuueckas mnporpeccusi. Cymma OecKOHEUHO YObIBarolen
F€OMETPUUECKON TTporpeccuu. JIMHEWHBIM U SKCIIOHEHIMAIBHBIA poCT. Hucio
e. @opmyIia CIOXKHBIX MPOUEHTOB. VCronb30BaHUE MPOTpEeCCUM ISl PELICHUS
peanbHbIX 3a/1a4 NIPUKIIAIHOIO XapaKTepa.

HenpepoiBable (yHKIMH U UX cBoiicTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuil. CBolicTBa (yHKIMH HENMPEPBHIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB ISl PELIEHUs HEpaBEeHCTB. [IpruMeHEeHne CBOMCTB HENPEPBIBHBIX
GyHKUMIA 7151 peleHus 3a1ay.

[leppass  w  BTOpas  mpousBoaHble  ¢QyHKuuMU.  OnpeneneHue,
reOMETPUYECKU W (UBMYECKHA  CMBICT  TMPOU3ZBOAHOW.  YpaBHEHHE
KacaTebHOM K rpaduKy QyHKIHMH.

[IpousBoanbsie  snemeHTapHbix  (yHkumil. [IpousBogHass  CyMMBl,
POU3BEAECHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITUH.

MHoxecTBa M JIOTHUKA

MHoO»XeCTBO, Onepanuy HajJ MHOXECTBAaMU U MX CBOMCTBA. J(marpaMmsl
Oiinepa—Benna. [IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammnapara IS
ONMCAHUs PEANbHBIX MPOLECCOB U SBJICHUM, NIPU PEUIEHUU 3a7a4 U3 JAPYrUX
Y4EOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMAaTUYECKOTO 0OBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHHS.



11 KIIACC

Yucjaa 1 BbIYMCJIEeHUA

Harypaneubie u 1nensie uyucna. [IpuMeHeHHE MNPU3HAKOB JEITUMOCTU
HEIbIX YKcen, HauOonbimui oo nenurens (nanee — HOJI) n HauMeHblee
obmee kpatHoe (nanee — HOK), octaTkoB o Mmojyito, anroputma EBkiauaa st
penieHus 3a1a4 B 1eJbIX Yhciiax.

Kommiexkcubie yucna. Anredpandeckas ¥ TpUroHOMETpUYecKas (hOpMbl
3alUCH KOMIUIEKCHOTO 4uciia. ApudmeTndeckue ornepanuu ¢ KOMIIEKCHBIMU
yuciaaMu. M3o0paxkeHrne KOMIUIEKCHBIX YUCENl Ha KOOPJWHATHOU IIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oif cTeneHM U3 KOMIUIEKCHOTO YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YHMCel Uil penieHus  (QU3WYeCKUuX |
reOMETPUYECKUX 3a/1ad.

YpaBHeHUs U HEPABEHCTBA

CucrteMa W COBOKYIHOCTh YpPaBHEHHMH M HEPaBEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op KOpHEH  TPUTOHOMETPUYECKUX YpPaBHEHHUH C  IIOMOIIBIO

TPUTOHOMETPUUECKOU OKPYKHOCTH. Pemienue  TPUTOHOMETPUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOJIbI pEIIECHUs TMOKA3aTENbHBIX M JIOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIECHUS] CUCTEM U COBOKYITHOCTEW pALlMOHANBHBIX,
UpPpalUOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMETPaMHU.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPAaBEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3aJlad M 3aJa4 M3 Pa3judHbIX 00JacTeil HayKu M peaibHON
KW3HU, UHTEPIIPETALIMA TOJYYEHHBIX PE3YJIbTATOB.

DyHKUUM U TpapuKu

I'paduk xkommosunuu ¢yHkuil. ['eomeTprueckue oOpas3bl YypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpruueckue PyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padpuueckue meTonbl penieHns ypaBHEHUN U HepaBeHCTB. ['paduueckue
METObI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpa@ukoB (QyHKIMI a8 MCCIEAOBAHHUS MPOLECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3aJa4 U3 JPYTUX y4eOHBIX
IPEAMETOB U PEATILHON KU3HHU.

Hayaja MaTeMaTH4ecKoOro aHajamnsa

[IpumMeHeHre TpOU3BOIHON K UCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh
U dKcTpemMyMmbl. HaxoxzaeHue HauOOJbIIEr0 W HAWUMEHBIIEr0 3HAYEHUUH
HENpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMmeHeHne NpOW3BOAHON Il HAXOXKIAEHUS HAWJIY4IlEero pPEuIeHUs B
NPUKIIAIHBIX 3a/adax, Il ONPEAEIEHUs CKOPOCTH M YCKOPEHHs IIpoliecca,
3a1aHHOTO (hOpMYJIOH Ui rpaduKoM.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpasHbix. [lepBooOpasHbie
aneMeHTapHbIX QyHKIuH. [IpaBuia Haxox1eHUs 1epBOOOPA3HbIX.

Nurerpan.  I'eomeTpudeckuii  CMBICH  HMHTErpayiia.  BblUMcieHuUe
onpenenéHHoro uaTerpana mno gopmyne Hetorona-Jleibuua.

[IpumeHeHnue uHTErpana sl HAXOXKACHMs TUIOMIaNeN MIIOCKUX (Uryp u
00BEMOB r€OMETPUUYECKUX TEJL.



[Tpumepsr pemenuit auddepeHIManbHbBIX YpaBHEHUH. MartemaTudeckoe
MOJICJIMPOBAaHUE pEATbHBIX IMPOLECCOB C MOMOIIbIO au(pepeHIInaIbHbIX
YPaBHECHUU.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  MO3MUIMM  OOYy4aromerocss  Kak
AKTUBHOTO Y OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO 00OIECTBA, MPEICTABICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYD, SIBJICHUH,
MpoIeAyp TpakIaHCKOTo o0IecTBa (BBIOOPHI, OMPOCHl U JPYroe), YMEHHE
B3aUMOJICCTBOBaTh C COLMAJIBHBIMM MHCTUTYTaMHU B COOTBETCTBHU C HX
(GYyHKUMSIMU 1 HA3HAYCHUEM;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUMUCKON TPAKIAHCKON UACHTUYHOCTH, YBAXKCHUS
K MPOIIJIOMY U HACTOSIIIEMY POCCUHCKOM MAaTEMAaTHUKH, IIECHHOCTHOE OTHOLIIEHUE
K JOCTHUXCHUSAM POCCUUCKMX MATEMAaTUKOB M POCCUUCKOM MaTEMaTUYECKOU
IIKOJIbI, MCHOJIb30BAHUE 3TUX JOCTHKEHUN B JPYTUX HAyKaX, TEXHOJOTHSX,
chepax YKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHHe JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, H3TUYECKOrO0 IMOBEICHUS,
CBA3AHHOTO C TNPAKTUYECKUM TNPUMEHEHUEM JIOCTH)KEHUH HaykKu U
JESATEIBHOCThIO YYEHOTO, OCO3HAHHWE JHMYHOIO BKJIaJla B IOCTPOEHUE
YCTOMYUBOTO OyAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIOYAs] ICTETHKY MATEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHU, PACCYXKICHUN,
BOCIIPUUMYHMBOCTbh K MAaTEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATh MAaTeMaTHYEeCKUE 3HAHUS B
UHTEpecax 370pOBOTO M 0Oe3omacHOro o0pa3a JKHU3HM, OTBETCTBEHHOE
OTHOLIEHUWE K CBOEMY 3JI0POBBIO (30pOBOE MHTaHHE, COATAHCHUPOBAHHBIN
PEXUM 3aHATUM U OTIbIXA, PETyJsipHas (pU3NUecKas akTUBHOCTD), (PU3MUECKOE
COBEPILIEHCTBOBAHUE npu 3aHATHUIX CHIOPTHUBHO-037]0POBUTEIHHOM
IS TEIbHOCTDIO;

6) TPy10BOIr0 BOCTIMTAHMS:

TOTOBHOCTh K TPyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOUS, HMHTEpPEC K
paznuuyHbiM  cdepaM  TpPO(PEecCHOHANBHON  JESTEIbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ NMPUJIOKEHUSIMH, YMEHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun M peaqnu30BBIBAaTh COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKOMY OOpa30BaHHUIO U
caM000Opa30BaHUI0 Ha MPOTSKEHUU BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTUYeCKOT0 BOCITUTAHMSA

c(OpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbl, MOHUMAHUE BIUSIHUS
COLIMAIbHO-DPKOHOMHYECKUX  TPOIECCOB HA  COCTOSIHUE MPUPOJHOH U
COLIMAJIBHOM Cpe/ibl, OCO3HAHHME TIJ00aJIbHOTO XapakTepa HKOJIOTHYECKUX
mpo0JjeM, OpUeHTaIMsl Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM ISl pelIeHus



3a/1a4 B 00JIaCTU OKPY>KAIOIIEH Cpe/ibl, INIAHUPOBAHUE MMOCTYIIKOB M OIEHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUA HAayKM M  OOIIECTBEHHOM IMPAKTHUKH, IMOHUMAaHHUE
MaTeMaTH4YECKOM HAyKH Kak c(epbl 4ellOBEUECKON MeATeIbHOCTH, ATANoOB €€
pPa3BUTUSI U 3HAYUMOCTH JIJIi Pa3BUTUS IMBWJIM3ALMK, OBJIQJCHUE S3BIKOM
MaTeMaTUKH W MaTEMaTHYE€CKON KyJbTYpOH Kak CPEJCTBOM IIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO U HCCIIEI0BATEIBCKYIO JIESITEIBHOCTh
WHJIUBUIYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTenbHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUSA

Ba3oBble Jijornueckue 1eiicTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MAaTEMATUUYECKUX
OOBEKTOB, TMOHSATUW, OTHOLIEHUH MEXAY MOHATUSAMU, (HOPMYIUPOBATH
onpeaeaeHus MOHSITUH, yCTaHaBJINBATh CYILIECTBEHHBIN IpPU3HAK
KJIaccupuKalii, OCHOBaHMS JJig OOOOIIEHHS U CpaBHEHUs, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCHIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh ~ MaT€MaTUYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
IPOTUBOpEYHs B (paKkTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKICHUAX, MTpeAJiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JieNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSTEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJECHUNU (MpsSIMble W OT MPOTHUBHOIO), BBICTPAMBATH AapryMEHTAIHUIO,
OPUBOJAUTH TPUMEPHl U  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BapUAHTOB peUIeHus, BbIOMpaTh Haubojee MNOAXOMANIMI ¢  yu€ToMm
CaMOCTOSTENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarebLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
dbopmynupoBaTh  BONPOCHI, (DUKCUPYIOIIUE TMPOTUBOpEUHe, MpodIieMy,
yCTaHABJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH TUNIOTE3Y, APIYMEHTUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICEHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,
ABJICHMS, TIPOLECCA, BBISBICHUIO 3aBUCUMOCTEH  MeXAy OObEKTaMu,
SABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSTENbHO (POpMYIUPOBaTh 0000IIEHHS U BBIBOABI IO PE3YJIbTATAM
IPOBEIEHHOTO HAOJIOJEHUSA, HWCCIEAOBaHUs, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

POTrHO3UPOBATh BO3MOXKHOE Pa3BUTUE TMPOIECCa, a TAKKE BbIABUTAThH
IPEINOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmaumeii:

BBISIBIISITh JIeUIMTHl MH(DOpMALMK, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETA
Ha BOMNPOC U JJI PELICHUS 3aa4H;



BbIOMpaTh  MHGOPMALIMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIU3UpOBaTh, CHCTEMATU3UPOBaTh M HHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHUS;

CTPYKTYPUPOBATh UHPOPMALIUIO, MPEACTABIATh €€ B pa3IMuHbIX (popmax,
WUTIOCTPUPOBATh TpadUuecKy;

OLICHUBATh HaAEKHOCTD uH(popMaIu 1o CaMOCTOSITEJIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSM.

KoMMyHuKaTHBHBIE YHHBEpPCcAIbHbIE yUeOHbIE TeiCTBUSA

Oo0menue:

BOCIIpUHUMATh U  (QOPMYJIHPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBUSIMH M LIETISIMH OOILIEHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY
3pEHHS B YCTHBIX U MMUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO X0y PEIICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yiIbTaT;

B X07i¢ 00CYXIeHHUsI 3a]1aBaTh BOIPOCHI 0 CYIIECTBY O0CYX IaeMON TeMBbl,
npoOJieMbl, peIlIaeMoil 3ajayu, BBICKA3bIBATh HJICHU, HAIICJIICHHBIC HA IOMCK
pelIeHusi, COMOCTARIISITh CBOU CYXXJEHHUSI C CYKJICHUSIMH JIPYTMX YYACTHUKOB
nuajnora, oOHapyXKUBaTh Pa3IMYKMe U CXOJICTBO MO3UIIUNA, B KOPPEKTHOU dhopme
dhopMyIMpOBaTh pa3HOIIACHS, CBOU BO3PAKECHUS;

PEACTaBIIATh pe3yabTaThl penieHus 3aJ1a4u, AKCIIEPUMEHTA,
UCCIIEIOBAHUSI, TIPOCKTA, CAMOCTOSATENIbHO BBIOUpATh (hOpMaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 IPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHHU.

PeryJsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicTBHUSA

Camoopranusanus:

COCTaBIISITh TUIaH, AITOPUTM PEIISHUS 3a7a4i, BEIOMPATh CIOCO0 pelIeHus
C y4€TOM HMEIOIIUXCS PEeCcypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apTyMEHTHPOBAaTh M KOPPEKTUPOBATH BApUAHTHI PEHICHUH C y4E€TOM HOBOH
nHpopmaIuu.

CaMOKOHTPOJIb, IMOLHOHAIBHBII HHTEJIEKT:

BIaJIeTh HAaBBIKAMH TIO3HABATENIbHOM peQuieKCMH KaK OCO3HAHUSA
COBEpIIACMbIX JEHCTBHUI M MBICTUTEIBHBIX TPOIECCOB, HMX PE3YyJIbTaTOB,
BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISA TMpoIlecca M pe3ynbrara
pelIeHUsT MaTeMaTHIeCKOH 3a1a4u;

NPEeIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU PpEHICHUU
3aJa4d, BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX
0OCTOSITENTLCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

OIICHWBAaTh COOTBETCTBHE pe3yjibTaTa IIEIU W YCIOBUSAM, OOBSCHATH
NPUYUHBl JTOCTIDKEHUS WM HEJOCTHKEHHUS pPe3yJbTaTOB JACSATEIbHOCTH,
HaXOJWTh OIMHUOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTh:

NOHMMAaTh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
VMHIUBUIYAIbHON pabOThl MPHU pEIIeHWH YYeOHBIX 3a/1ad, MPUHUMAThH IEh
COBMECTHOU NIeATEIHHOCTH, IUIAHUPOBAThH OPTaHMU3AIMI0 COBMECTHOW paboThI,
pacmpenenaTb BUIbl paboT, JOTOBapuUBaThCs, 00CYKIaTh MPOIIECC U pe3yIbTar
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHHU,
«MO3TOBBIC MITYPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTb paboOTBl U
KOOPAWHHUPOBATh CBOM JEHCTBUS C APYTMMH WICHAMH KOMaHbI, OIEHUBATH
KauecTBO CBOETO BKJIaga B  OOMHUNA  MPOAYKT MO  KPUTEPHUSM,
chOpMyIMPOBAHHBIM YYaCTHHUKAMH B3aWMOICHCTBUS.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 10 kiacce oOydaromuiics MOJMYYUT CIETYIOIIUE
IIPEIMETHBIE PE3YJIbTATHI MO OTJEIBHBIM TEMaM padodeil mporpaMMbl yueOHOTO
Kypca «AnreOpa u Hauajla MaTEMaTUYECKOTO aHATU3ay:

Yuciaa 1 BbIYUCTICHUSA:

CBOOOJIHO OTEPUPOBATH MOHATUSIMH: PAMOHAIBHOE YMCII0, OECKOHEUHas
nepuoauyeckas JpoOb, TMPOLEHThl, HUPPAIMOHAIBHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U JEHCTBUTENIBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSATh APOOM W TPOLIEHTHI MJisl PEIICHUS MPUKIAAHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEV 3HAHUM U PEATIbHOU KU3HU;

OPUMEHSATh  NPUOTMKEHHBIE  BBIYMCIICHMS, TMpaBUiia  OKPYIJICHHS,
OPUKHUJIKY U OLICHKY PE3YJIbTaTa BHIYMCIICHUI;

CBOOOJHO OMEpUpPOBATh MOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOJXOJALLYI0 (OpMYy 3amucCh JACUCTBUTENbHBIX YUCEN IS
pELIECHUs PAKTUYECKUX 3a7a4 U IPEICTABICHUS TaHHbIX;

CBOOOJHO  OMepuUpoBaTh  MOHATHEM:  apU(PMETUYECKUM  KOpPEHb
HaTypaJIbHOU CTETEHU;

CBOOOJHO  ONEPUPOBATH  TOHSITHEM: CTENEHb C  PalMOHAJIbHBIM
NIOKa3aTeJEM;

CBOOOJIHO OMEPUPOBATH MOHATUSAMHU: JorapudM 4YHCIa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJIHO OMEPUPOBATH MOHATUIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATh MOHATHUSMHU: APKCUHYC, AapKKOCUHYC M apKTaHI€HC
YUCJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  TOHITHSIMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  pPAaBHOCWIbHBIE  YpPaBHEHUSI U YPaBHEHUA-CIIEICTBHUS,
PAaBHOCHJIbHbIE HEPABEHCTBA,;

OPUMEHSTh PA3IMYHbIE METOJbl PEIICHHUS PAlUMOHAIBHBIX M JIPOOHO-
pPAalMOHAJIBHBIX YPAaBHEHHMM, NPUMEHATh METOJ HHTEPBAJOB ISl PELICHUS
HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHSATUSMU: MHOTOWIEH OT OJHOW MEepPEeMEHHOM,
MHOTOWIEH C LEJbIMU KO3(PPUIMEHTaMU, KOPHU MHOTOWIECHA, MNPUMEHSTh
NEJIEHUE MHOIOYJIEHAa HAa MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy
Buera nns pemenus 3anay;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: CUCTEMA JIMHEHHBIX YypaBHEHHH,
MaTpula, ONPEAEIUTENb MATPULI 2 X 2 KW €ro IreOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMPENENUTENA 2 X 2 IS BBIYUCIIEHUS €r0 3HAYCHMS,
MIPUMEHSATh ONPENEIIUTENN ISl PELUICHHUS CUCTEMbl JIMHEHWHBIX YPaBHEHUH,
MOJEIUPOBATh pEaJbHbIE CHUTyallUd C T[OMOIIBKD CHCTEMBI JIMHEWHBIX
YpPaBHEHHUH, MCCIEAOBaTh ITIOCTPOCHHBIE MOJEIH C TOMOILIBK MaTpull U
ONIPENEIIUTENIEH, HHTEPIIPETUPOBATH MOJYYEHHBIN pPE3yIbTaT;

UCIOJIb30BaTh CBOWCTBA JCHCTBUH C KOPHSAMHU [JIsi NpeoOpa3oBaHMUs
BBIPAKCHU M,

BBINIOJIHATh  NMPE0OpPa30BaHUS YMCIOBBIX BBIPAKEHUH, COJEpIKAIIUX
CTEIEHH C PallMOHAJIBHBIM I1OKA3aTENEM;

UCIIOJIb30BaTh CBONCTBA jorapupmMoB TUISL npeoOpa3zoBaHus
Jorapu(MHUUECKUX BbIPAXKECHHUI;



CBOOOHO OIEpPUPOBAThH MOHATUSIMU: UPpAIIMOHATIBHBIC, TIOKa3aTeIbHbBIC U
jgorapuMHUUECKUe YpaBHEHUS, HAxXOOUTh WX PEHICHUS C IOMOIIBIO
PaBHOCHUJIBHBIX TIEPEX0/I0B HITU OCYIIECTBIISS IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYeCKne  (GOopMynbl  AJs
npeoOpazoBaHus TPUTOHOMETPUIECKUX BBHIPAKEHUM;

CBOOOJIHO ONEpUPOBATh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
NPUMEHATh HeoOXoawmble (OpPMyJBI s  PpEHICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPHUECKUX YPaBHEHUI;

MOJICTIMPOBATh pPEAbHBIC CHUTyallMd Ha S3bIKE anreOpbl, COCTABIATH
BBIPQXKCHHS, YpPaBHEHHS, HEPAaBEHCTBA II0 YCJIOBHIO 3aJadyM, HCCIEI0BATh
MOCTPOCHHBIE MOJICIIU C MCIIOJIb30BAHUEM arapara ainreopsbl.

DOyHKUUM U TpaduKu:

CBOOOMHO OMEpUPOBaTh MOHATHUAMHU: (YHKIHUSA, CIOCOOBI 3aJaHusd
(yHKIIMK, B3aMMHO OOpaTHble (QYHKIMH, KOMMO3ULMS (QYHKIMH, Tpaduk
(yHKITMH, BBITIOIHATH dJIEMEHTAapHbIE MTPeoOpa3zoBaHus Ipa@uKoB GyHKIIU;

CBOOOHO OIEpPHPOBAThH MOHATUSAMU: 00JACTh OTPECICHUS U MHOXECTBO
3HaYeHUH (PYHKINH, HYTU QYHKIUH, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATH TOHATUAMH: UYETHBIE W HEYETHBIC (DYHKIHH,
nepuoandeckrue PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKITH, MAaKCUMYMBI
U MUHUMYMBI (QYHKIMH, HauOoOJbIllee W HaMMEHbIIeEe 3HAaYeHHE (PYHKIMHU Ha
MIPOMEKYTKE;

CBOOOHO ONEpUPOBATh TOHATUSMHU: CTETICHHAsI (PYHKIIUS C HaTypaIbHBIM
M LIEJIBIM TIOKa3aTesieM, rpaduk cTeneHHONW (YHKIMH C HaTypajJbHBIM U IEIIM
nokaszatesneM, Tpaduk KOpHs N-Oi CTeNeHu Kak QyHKIMH 0OpaTHOW CTETEeHU C
HATYpaJIbHBIM MOKa3aTeleM;

OTIEpUPOBAThH MOHATUAMU: JTUHEHHASI, KBaapaTUYHas U IPOOHO-THHEWHAS
(GYHKIIUHM, BBHIMOJHITH JJIEMEHTApPHOE WCCIIEIOBAaHHE U TMOCTPOCHHUE WX
rpaduKoOB;

CBOOOHO OTEpUPOBATH MOHATHIMHU: TIOKa3aTellbHas U Jorapudmmueckas
GyHKIIUHM, WX CBOMCTBa M TpadUKH, MCIONB30BaTh WX T'paduKu IS perieHus
YPaBHCHUHU;

CBOOOHO OTEpUPOBATH MOHSATHUSAMHU: TPUTOHOMETPUUYECKAsS OKPYKHOCTD,
oTpe/iesieHue TPUTOHOMETPUYECKHX (YHKITUH YHMCIOBOTO apTyMEHTa,;

UCTIONB30BaTh Tpaduku QYHKIMA [ WCCIEJOBAHHS TPOIECCOB U
3aBHCHMOCTEH MPHU PEIIeHUH 3a7a4 U3 IPYTHX yUYeOHBIX MPEAMETOB U PEaTbHOU
’KU3HU, BBIpXXaTh (HOpMyJIaMH 3aBUCUIMOCTH MEX]Ty BETHIHMHAMH,

Hauaja MaTeMaTH4YeCKOro aHaJIu3a:

CBOOOHO ONEPUPOBATh MOHATUAMHU: apUPMETHUECKAs U TeOMETpHUIECKast
nporpeccusi, 0eCKOHEYHO YOBIBAIOIIasi TEOMETPUIECKAs POTPECCHs, TUHEHHBIN
M OKCIIOHCHIMAJIBHBIA POCT, ¢GOpMylia CIOXHBIX TPOIEHTOB, HWMETh
MPE/ICTaBJICHUE O KOHCTAHTE;

MCTIONB30BaTh MPOTPECCUH ISl PEIICHHs] pealbHBIX 3a/1ay MPUKIATHOTO
XapakTepa,

CBOOOJHO OIEpPHPOBATh TMOHATUSMHU: TIOCIEIOBATEIHHOCTh, CIIOCOOBI
3ajaHus TIOCTIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTpaHUYEHHBIC
MOCIIEIOBATEIPHOCTH, IOHUMAaTh OCHOBBI 3apOXICHHUS MaTEeMaTHYECKOTO
aHaJIM3a KaK aHaln3a OECKOHEUHO MaIbIX;

CBOOOJHO OMEpUPOBaTh MOHATHUSAMHU: HENpPEpBhIBHbIE (YHKIUU, TOYKU
paspbiBa rpaduka QyHKIMUA, aCUMOTOTHI rpaduka GyHKIUH;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (PYHKIIHSI, HEMPEPBhIBHAS Ha OTPE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pelICHMs 3a/1a4;



CBOOOJTHO OMEpPUPOBATH MOHSATUAMM: IEpBasi U BTOpas MPOU3BOJHBIC
(dbyHKIMHU, KacaTeabHas K rpaduky QyHKINU;

BBIUMCIIATh  MPOU3BOAHBIE CYMMbI, TPOU3BEACHUS, YACTHOTO W
KOMITO3UIIMU IBYX (PYHKIIMMI, 3HATh MPOU3BOHBIC 3JIEMEHTAPHBIX (PYHKIIUM;

UCI0JIb30BaTh F€OMETPUUYECKUN U (PU3NYECKUI CMBICI MPOU3BOJHOM IS
penieHus 3aaay.

MHoxecTBa M JIOTUKA:

CBOOOJTHO  OMNEPUPOBATH MOHSTUSIMHU: MHOXECTBO, OMNEPAMH  HAJ
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ~ammapaT [Js  ONHCAHMS
peanbHBIX MPOLECCOB U SIBJICHUMN, MPU PEIICHUU 3aad U3 JAPYruX ydeOHBIX
IPEeIMETOB;

CBOOOJIHO OMEpUPOBATh MOHATUSMU: OINpPEICICHUE, TEOpEMA, ypaBHEHHE-
CJIEICTBHE,  CBOMCTBO  MAaTeMaTHMYeCKOro  O0BEKTa,  JOKa3aTelbCTBO,
PaBHOCUJIbHBIC YPABHEHUS U HEPABEHCTBRA.

K xoniy oOydenuss B 11 kiacce oOydaromuiics MOJMYYUT CIETYIOIIUE
IIPEIMETHBIE PE3YJIbTATHI MO OTJEIBHBIM TEMaM padodei mporpaMmMbl yueOHOTO
Kypca «AnreOpa 1 Hauajla MAaTEMAaTUYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTICHUSA:

CBOOOJHO OMEpUpPOBaTh TMOHATHUAMM: HATypajJbHOE U LIEJI0€ YMHCIIO,
MHO>KECTBA HATyPAJIbHBIX U LIEJBbIX YHUCEN, UCIOIb30BaTh NPU3HAKU JCIMMOCTH
uenbix uucen, HOJ m HOK HarypanbHbIX uMcen Jis pelieHus 3ajad,
MPUMEHSATH aIropuT™M EBKInaa;

CBOOOJTHO ONEPUPOBATH MOHATHUEM OCTAaTKA IO MOJYJIIO, 3aMKUChIBATH
HaTypaJbHbIE YMCIIA B PA3JIMYHbIX MMO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJIHO OMEpUPOBATh MOHSATUSMU: KOMIUIEKCHOE YHMCIIO U MHOXKECTBO
KOMIUJIEKCHBIX YMCENl, MPEJICTABISATh KOMILJIEKCHbIE YMCIIA B alireOpanyeckon u
TPUTOHOMETPUYECKOU PopMe, BHIIOJIHATh apu(PMETHUECKUE ONepalud ¢ HUMU
1 U300pakaTh Ha KOOPJAUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: UppPALMOHAIbHbBIE, TTOKA3aTEIbHbIE U
norapu(MHUUECKHEe HEpPaBEHCTBA, HAXOAUTh HX PEHIEHUS C [OMOUIBIO
PaBHOCHJIBHBIX TIEPEXO/IOB;

OCYUIECTBJISATH OTOOp KOPHEW MpH pEHIeHUH TPUTOHOMETPHUUECKOTO
ypaBHEHMUS;

CBOOOJIHO OIEpPUPOBATH MOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh HEOOXOoIUMble (OPMYJbl JJiS PEHICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh MOHSATUSAMU: CUCTEMA U COBOKYITHOCTh YPABHEHHI
U HEPABEHCTB, PABHOCHJIbHBIE CHUCTEMbl M CHCTEMbI-CIECACTBUS, HaXOIUTh
pElIeHUs] CHUCTEMbl M COBOKYITHOCTEH palMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX U JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB;

pemarhb paloHaJIbHBIE, UppalroHaIbHbIE, MOKa3aTelbHbIE,
gorapuMUYecKre UM TPUTOHOMETPUYECKHE YpPAaBHEHHMS M HEPaBEHCTBA,
coJiepKallire MOyJIM U TapaMeTphl;

OPUMEHSTH IpaduuecKue METOIbI AJIs PEIICHUs] YPABHEHU U HEPABEHCTB,
a TaKXe 3aJa4 ¢ napaMmeTrpamu;

MOJIEIUPOBaTh pealbHblEe CHUTyallUd Ha A3bIKE anreOpbl, COCTABISTH
BBIPAKEHUSI, YPAaBHEHHUs, HEPABEHCTBA M MX CHUCTEMbl [0 YCIOBHUIO 3aJlayH,
UCCJIeIOBATh MOCTPOEHHBIE MOJENM C MCIOJb30BAaHUEM ammapara aireopsl,
MHTEPIPETUPOBATH MOJIYYCHHBINA PE3YJIbTAT.



DOyHKUUM U TpaduKu:

CTpOUTh TpadUKH KOMIIO3UIMH (YHKIMA C MOMOIIBIO 3JIEMEHTApPHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMIMO3UIUU JABYX (YHKIIMIA;

CTPOUTh T€OMETpUYECKHe 00pa3bl ypaBHEHUM M HEPABEHCTB Ha
KOOPJIMHATHOM TJIOCKOCTH;

CBOOOJTHO OMNEPUPOBATH TMOHATUSIMH: TpadUKd TPUTOHOMETPUUYECKUX
(hyHKIU;

OPUMEHATh (QPYHKIUU JJI1 MOACIUPOBAHUSA M HCCIEAOBAHMS PEATbHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKOro aHaju3a:

UCIIOJIb30BaTh  MPOU3BOAHYIO  IJisi  UccleAoBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

HaXOJUTh HAUOOJbIIEe U HAUMEHbIIIEEe 3HAUCHUSI PYHKIIMU HENPEPHIBHOM
Ha OTPE3KE;

UCIOJIb30BaTh MPOMU3BOAHYIO JJI HAXOXJACHHUS HAWJIY4IIero perieHus B
OPUKJIAJAHBIX, B TOM YHUCJE COLMAIBbHO-DKOHOMMYECKHX, 3ajadax, JJis
OnpeaeseHus CKOPOCTH M YCKOPEHHUs Mpolecca, 3aJlaHHOro (GopMylsion uiu
rpaduKom;

CBOOOJTHO OMEpUpOBaTh MOHATUAMU: TIEPBOOOpA3HAs, ONpPENeIEHHBIMI
MHTErpajl, HaXOJUTh NEPBOOOpA3HbIE SJIEMEHTAPHBIX (PYHKIUNH M BBIYUCIATH
uHTerpan no popmyne Herotona-JIeionuna;

HaXOJUTh IUJIOIIAAM IJIOCKUX (Uryp U OOBEMBI TElI C MOMOIIBIO
UHTErpana;

UMETh MPEACTABICHHE O MAaTeMAaTUYEeCKOM MOJEIMPOBAHUU Ha MpUMEpPE
coctaBiieHus TudepeHIInanbHbIX YPAaBHEHHUI;

penaTh NPUKIAAHbIE 3a]]a4K, B TOM YKCJI€ COLUATbHO-DPKOHOMUYECKOTO U
¢u3MYecKkoro  Xapaktepa,  CpelICTBaMM  MaTEeMaTHYEeCKOTO  aHalIu3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaumenoBanue pa3jaeiioB
U TeM IPOrpaMMbl

KoanuecTBo 4acoB

KonTpoabHsbie

Bcero
padoThI

IIpakTH4eckue
padoTsI

JIeKTPOHHBIE (M (POBHIE)
o0pa3oBaTe/bHbIE PeCypPChI

MHoxecTBO
JIEHCTBUTEIIbHBIX YHCET.
MHOrOo4JIeHBI.
PannoHaneHbIE ypaBHEHMS
1 HepaBeHCcTBa. CHUCTEMBI
JIMHEWHBIX YpaBHCHUH

24 1

OyHKINUH U TPAPUKH.
CrenenHast GyHKIHS C
IENTBIM TTOKa3aTesIeM

12 1

Apudmerndeckuii KOpeHb
N-0i1 CTeNeHHU.
NppanuonanbHbie
ypaBHEHUS

15 1

[TokazaTenpHas GyHKIIHS.
[Toka3zarenbHBIC YpaBHEHUS

10 1

Jlorapudmuueckas
byHKIHS.
Jlorapudpmudeckue
YpaBHEHHUS

18 1

Tpuronomerpuueckue

22 1




BBIPAJKECHUS U YPaBHEHUS

ITocnenoBaTenbHOCTH U

10
HpOrpeccuu

HenpepsiBHBIC (hyHKITHH.

[IpousBogHas 20

[ToBTOpEeHme, 0600IIECHNE,
cUCTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 136




11 KIIACC

Ne
n/
n

HaumenoBanue pa3jaeiioB
U TeM NPOrpamMMbl

KoanuecTBO 4acoB

KonTpoabHsbie

Bcero
padoThI

IIpakTuyeckue
padoThI

DuieKTpOHHbIE (UG pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

UccnenoBanue GpyHKImii ¢
ITOMOLIBIO TPOU3BOTHOU

22 1

[TepBooOpaznas u
UHTETpall

12 1

['padpuxn
TPUTOHOMETPUYECKHUX
GyHKINH.
Tpuronomerpuueckue
HEPABEHCTBA

14 1

Wppauuonanbhsie,
[OKa3aTelIbHbIE U
JorapupmMuIecKue
HEPABEHCTBA

24 1

KommekcHrle yncia

10 1

HarypanbHble U 11eIbIe
yucna

10 1

Cucrembl palluOHaIbHBIX,
UPPaAIMOHATILHBIX
MOKa3aTeNbHbIX U
Jorapu(MUIECKUX
ypaBHEHUU

12 1




3amauu ¢ mapameTpamu 16 1
[ToBTOpEHME, O606I.H€HI:IG, 16 5
cHCTeMaTu3alysl 3HAHUI
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOITPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHOecTBO, ONepali Haj
MHOKECTBAMU U UX CBOICTBA

Hwnarpammbl Diinepa-Benna

IIpuMeHeHne TeOPETUKO-
MHO>KECTBEHHOT'O aIlapara
JUIsl pEIIeHNUs 3a1a4

PanyonanbHble yuca.
OOBIKHOBEHHEIE U
JECATUYHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIC
MePUOIUYECKHE TpoOH

PanyonanbHble yuca.
OOBIKHOBEHHEIE U
JECATUYHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIC
MIePUOIUYECKHE TpoOH

[Ipumenenue npodeit u
MIPOIICHTOB TSI PEIICHHS
NPUKJIAJTHBIX 33124




[Tpumenenue apoGeit u
NPOLIEHTOB IS PELIEHUS
HPHUKJIATHBIX 33124

JleficTBUTENIbHBIC YHCIIA.
PanuonansHbICe 1
MppalrOHaJIbHbIC YHCIIa

ApudmeTndeckre onepanuu
C IeHCTBUTEIHHBIMU YHCIAMH

10

Monyib N1eMCTBUTENBHOTO
YHclia U €ro CBOMCTBa

11

[TpuOnkEHHbBIE BBIYUCIICHUS,
IpaBujIa OKPYIJICHMS,
MIPUKHJIKA U OLIEHKa
pe3yJbTaTa BEIUUCIECHUN

12

OCHOBHBIE METOJIBI PEIICHUS
IEJIBIX U APOOHO-
paIMOHATILHBIX YPABHCHHH H
HEPABEHCTB

13

OCHOBHBIE METOIBI PEIICHUS
IEJIBIX U APOOHO-
PaIMOHATILHBIX YPABHCHUH H
HEPABEHCTB

14

OCHOBHBIE METOJIBI PEIICHUS
IEJIBIX U APOOHO-
PaIMOHATILHBIX YPABHCHHH H
HEPABEHCTB




15

MHorouieHsl OT OJHON
nepeMeHHoiu. Jlenenue
MHOTOWIEHA HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

16

MHOTOYJIEHBI C IETBIMU
koddpunmentamu. Teopema
Buera

17

Pemenne cucreM JTUHENHBIX
YpaBHEHUU

18

Penrenne cucrteM THHEWHBIX
YpaBHEHUU

19

Marpuiia cuCTeMbl TUHEUHBIX
ypaBHeHU. OnpenenuTeb
MaTpHULbI 2X2, ero
r€OMETPUYECKUI CMBICI U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAUYCHUS

20

Onpenenurens MaTpULbl 2X2,
€ro reOMETPUYECKUI CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYCHUS

21

[IpuMeHenue onpenenurens
JUISL PELLIEHUS CUCTEMBI
JIMHEUHBIX YpaBHECHUHN

22

Pemenue nmpukiagHeix 3ama4d
C IIOMOIIBIO CUCTEMBI




JIMHEUHBIX YpaBHECHUN

23

Pemenue npukianHbeIX 3a1a4
C IOMOIIBIO CUCTEMBI
JIMHEUHBIX YpaBHECHUN

24

KoHnTtponbnas padoTa:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JVHENHBIX YypaBHEHUN"

25

DyHKIUS, CTIOCOOBI 3aJaHus
byakuun. Bzanmao
oOpaTHbIe GYHKLIUH.
Komnosunus ¢pynkunit

26

I'padux byHKITIN.
DnemMeHTapHbIe
npeoOpa3oBanus rpagukoB

byHKIUI

27

O6nacth onpeneneHus u
MHOXECTBO 3HaYCHUN
¢ynkunu. Hynu ¢pynkuunn.
IIpomexyTku 3HaK
IIOCTOSTHCTBA

28

YéETHble U HEUETHBIE
¢ynkuuu. [lepuoanueckue
¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MakcuMyMbl U MUHUMYMBI




¢ynkunu. Haubonbmee n
HalMEHbIIIee 3HAUCHUE
GYHKIMH Ha IPOMEKYTKE

30

JIuHeiHas, KBagpaTU4dHas U
IpoOHO-THHENHHAs PYHKIIUU

31

DJIEeMEHTapHOE UCCIIEIOBAHUE
U TIOCTPOCHUE TPapUKOB ITUX

byHKIUI

32

DJIEeMEHTapHOE UCCIIEIOBAHUE
U TIOCTpOEHHUE TPAPUKOB ITUX

byHKIUI

33

CreneHn ¢ LEILIM
nokasareieM. bunom
Hrrotona

34

CreneHn ¢ LEILIM
nokasareieM. bunom
Hrrotona

35

CrenenHast GyHKIHS C
HATYpPaJIbHBIM H IEJIBIM
nokasareneM. E€ cBoiicTBa n

rpaduk

36

KonTtposbhas padoTa:
"Crenennas pynkmus. E¢
cBoiicTBa U rpaduk"”

37

Apudmerndeckuii KOpeHb
HaTypaJbHOM CTETIEHU U €ro




CBOMCTBA

38

Apudmerndeckuii KOpeHb
HATypaJIbHOM CTEIIEHU U €r0
CBOMCTBA

39

[TpeoOpazoBaHMs YHCITOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTCTICHH U KOPHH

40

[TpeoOpazoBaHus YHCITOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTETEeHH U KOPHU

41

[IpeoOpazoBaHMs YUCITOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTEMEeHH U KOPHH

42

NppanuonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PeIICHUs
UPPALMOHATIBHBIX YpaBHEHUI

43

NppanuonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PeIICHUs
UPPALMOHATIBHBIX YpaBHEHUI

44

NppanuonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PeIICHUs
UPPALMOHATIBHBIX YpaBHEHUI

45

PaBHOCHIEHEIC NepEXoanl B




peLIeHNN UPPALMOHAIIBHBIX
YpaBHEHUU

46

PaBHOCWIIBHBIE ITEPEXO/BI B
peLIeHUN UPPALMOHAIIBHBIX
YpaBHEHUU

47

PaBHOCHIIBHBIE TTEpEXOABI B
peLIEeHUN UPPALMOHAIIBHBIX
YpaBHEHUU

48

PaBHOCWIIBHBIE TTIEpEXOABI B
PELICHUH NPPalMOHAIBHBIX
YpaBHEHUHU

49

CgoiicTBa u rpaduk KOpHs N-
Ol CTeTeHM KaK (PyHKITUU
00paTHOH CTeTeHu ¢
HaTypaJIbHbIM [10Ka3aTeJIEM

50

CgoiicTBa u rpaduk KOpHs N-
Ol CTeTeHM KaK (PyHKITUU
00paTHOH CTeTeHu ¢
HaTypaJIbHbIM [10Ka3aTeJIEM

o1

KoHnTtponbnas padoTa:
"CgoiicTBa u TpaduiK KOpHS
N-Ol CTENEHMU.
Hppanuonanbusie
ypaBHEeHHUA"

52

CreneHb C paliMoOHaIbHBIM
IIOKa3aTeiIeM U e€ CBOMCTBA




53

CreneHs ¢ palnoHaIbHBIM
IIOKa3aTeiIeM U e€ CBOMCTBA

54

Crenens ¢ palnoHaIbHBIM
IIOKa3aTeiIeM U e€ CBOICTBA

55

[TokazaTenpHas GyHKIUS, €€
CBOMCTBA U Tpaduk

56

Hcnonb3oBanue rpaduka
GYHKIUY 1S peeHUs]
ypaBHEHUU

57

Hcnonb3oBanue rpaduka
(GYHKIUY IS peeHUs]
ypaBHEHUU

58

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/BI PEILIECHUS
IIOKAa3aTeNNbHBIX YPABHEHHUN

59

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/IBI PELLICHUS
IIOKAa3aTeNNbHBIX YPABHEHHUN

60

IToka3arenbHbIe ypaBHEHHS.
OcHOBHBIE METO/BI PELLICHUS
[I0Ka3aTEJIbHBIX YPAaBHEHUM

61

KonTtponbhas pabora:
"TlokazarenbHast QyHKIHA.
[loka3zarenpHble ypaBHEHUA"

62

Jlorapudm umncna. CBoicTBa
aorapudpma




Jlorapudm umncna. CBoicTBa

63
aorapudpma

64 Jlorapudm umncna. CBoicTBa
aorapudpma

65 JlecATUYHBIC U HATYypaJIbHBIC
norapupMbl

66 JlecATUYHBIC U HATYypaJIbHBIC
norapupMbl
[IpeobpazoBanue

67 BBIPOKECHHM, COACPIKAITUX
norapuhMbl
[IpeobpazoBanue

68 BBIPXCHH, COIePIKATIX
norapupMbl
[IpeobpazoBanue

69 BBIPAXCHHI, COIePIKAIITIX
J0rapuQMbl

20 Jlorapugmuueckas GpyHKIus,
e€ cBoiicTBa U rpaduk

7 Jlorapudmudeckas GhyHKIHS,
e€ cBoiicTBa U rpaduk
Hcnonb3oBanue rpaduka

72 GYHKIUH 71T PEIICHUS
ypaBHEHUU

73 Hcnonb3oBanue rpaduka

GYHKIUH 71T PEIICHUS




YpaBHEHUU

74

Jlorapudmudeckue
ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEILICHUS
J0rapupMHUECKUX
YpaBHEHUU

75

Jlorapugmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/bI peIIeHUs
J0rapupMHUECKUX
ypaBHEHUU

76

Jlorapugmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/bI peIIeHUs
Jorapu(hMUIECKUX
ypaBHEHUU

77

PaBHOCUIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMUIEeCKuX
ypaBHEHUU

78

PaBHOCUIIBHBIE TTEPEXO/IBI B
peleHn: JorapupMUIECKuX
ypaBHEHUU

79

KonTtponbhas pabora:
"Jlorapudmuyeckast
¢ynkuus. Jlorapupmuueckue
ypaBHEHUS"




80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
aprymMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
aprymeHTa

82

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

83

ApKCHHYC, apKKOCHUHYC U
ApPKTAaHTE€HC YHCIIOBOTO
apryMeHra

84

Tpuronomerpuyeckas
OKPYXHOCTb, OIIPENIETICHUE
TPUTOHOMETPUUECKHUX
(GYHKLINH YUCIOBOTO
aprymeHra

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEJEIICHUE
TPUTOHOMETPUUECKHUX
(GYHKLINH YUCIOBOTO
apryMeHra

86

OCHOBHEBIE
TPUTOHOMETPUYECKHE

bopmyIbl

87

OCHOBHEBIE




TPUTOHOMETPHUYECKUE
bopmybl

88

OCHOBHEBIE
TPUTOHOMETPUYECKHE

bopmybl

89

OcCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopmybl

90

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

91

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

92

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUI

93

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUMN

94

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

95

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUU




Pewenne
96 TPUTOHOMETPHUYECKUX
ypaBHEHUU

Pewenne
97 TPUTOHOMETPUUECKHUX
YpaBHEHUU

Pewenne
98 TPUTOHOMETPUUYECKUX
YpaBHEHUU

Pemenne
99 TPUTOHOMETPUUYECKUX
YpaBHEHUU

Pemenne
100 | TpuroHoMeTpUYECKHX
YpaBHEHUU

KoHnTtponbnas padoTa:
"TpuroHomeTpuyeckue
101 | BeIpaxkeHus u
TPUTOHOMETPUYECKHE
ypaBHEeHHUA"

ITocnemoBaTenbHOCTH,
CII0COOBI 3aIaHuUs

102 MOCJIEIOBATEILHOCTEM.
MeTtoa MmaTemMaTHUEeCKOM
WHIYKIAH

103 MoOHOTOHHBIE U




OI‘p AHUYCHHBIC
MOCJICA0OBATEILHOCTH.
Ucrtopus ananuza
OECKOHEYHO MAaJIbIX

104

Apudmernueckas
nporpeccus

105

I'eomeTrpuueckas nporpeccus

106

beckoneuno yObIBarormas
TeOMEeTpUYECKasi IIPOTPECCHUst

107

CyMMa 0eCKOHEUHO
yOBIBAIOIIECH T€OMETPHUIECCKOM
POTPECCU

108

JIMHEWHBIN 1
SKCIOHEHIIMATBHBIN POCT.
Yucno e. DopMyna CIOKHBIX
MIPOIICHTOB

109

JIMHEWHBIN 1
SKCIOHEHIIMATBHBIN POCT.
Yucno e. DopMyna CIOKHBIX
MIPOIICHTOB

110

Hcnonws3oBanue nporpeccuu
JUISL pEIIEHUs peabHbIX
3a]a4 MPUKJIATHOTO
xapakrepa

111

KonTtponbHas pabora:
"TTocenoBaTeILHOCTH U




nporpeccun"

112

HenpepsiBHBIC QYHKIINN U X
CBOMCTBA

113

Touxka pa3pbiBa. ACUMIITOTHI
rpa¢ukoB QpyHKIUH

114

CaoiicTBa GQyHKIIHHA
HETIPEPHIBHBIX HA OTPE3Ke

115

CgoiicTBa (pyHKIMH
HETPEPHIBHBIX HA OTPE3Ke

116

Mertox UHTEPBAIOB AJIst
pELIECHUS] HEPABEHCTB

117

Metoa nHTEpBaIOB AJIst
pelieHus HepaBEHCTB

118

Metoa nHTEpBaIOB AJIst
pelieHus HepaBEHCTB

119

[IpuMeHeHue CBOWMCTB
HENpepbIBHBIX QYHKIMHA 1715
pelieHns 3ana4y

120

[IpumeHeHne cBOMCTB
HENPEPBIBHBIX (PYHKIIHIA IS
peneHus 3aaa4d

121

IlepBas u BTOpas
POU3BOJIHBIC (HYHKIIUU

122

Onpenenenue,
F€OMETPUUYECKUN CMBICIT




MIPOU3BOAHOMN

Onpenenenne, Gu3ndecKuii

123 .
CMBICT MPOU3BOTHOMN

124 YpaBHeHHE KacaTeIbHOU K
rpaduky GyHKIIMH

125 YpaBHEeHHE KacaTeIbHOU K
rpaduky GyHKIIIH

126 [TpousBoIHBIEC PTIEMEHTAPHBIX
byHKIUI

127 [IpousBoIHEIEC PTIEMEHTAPHBIX
byHKIUI
[IpousBogHass CyMMBI,

128 MIPOU3BEICHHUS, YACTHOTO 1
KOMITO3UIIUH (PYHKITHI
[IpousBogHass CyMMBI,

129 MIPOU3BEICHHUS, YACTHOTO 1
KOMITO3HITH () YHKITHHA
[IpousBogHass CyMMBI,

130 MIPOU3BEICHHUS, YACTHOTO 1
KOMITO3HITHH () YHKITHHA

131 KonTtposbhas padoTa:
"l[IponsBognas"
[ToBTOpenue, 060061IeHNE,

132 | cucremaTH3anKs 3HAHUMN:

"YpaBHenus"




[ToBTOpeHnue, 060061ICHNE,

133 CUCTEMATU3AaIUs 3HAHUH: 1 0
"(DYHKHI/H/I"

134 Hrorosast KOHTpOJIbHAA 1 1
pabota

135 Nrtorosas KOHTpoOJIbHAS 1 1
pabota

136 [ToBTOpEHME, O606I_HCHI:IC, 1 0
CUCTEeMAaTH3allMsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB
136 10

I10 ITPOTPAMME




11 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

KoHTpoJbLHBIE
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIEKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprumeHeHnne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IprumeHeHnne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IprumeHeHnne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IprumeHeHnne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IprumeHeHnne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI




IIpuMeHeHne pOn3BOIHON
K UCCIIeIOBAaHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

Haxosxnenre HanOoIbIIIero
Y HAaMEHBIIIETO 3HAYCHUS
HeIpepHIBHON (PYHKITMHU Ha
OTpe3Ke

Haxosxnenre HanOoIbIIIero
Y HAaMEHBIIIETO 3HAYCHUS
HeIpepHIBHON (PYHKITMHU Ha
OTpe3Ke

Haxosxnenre HanOoIbIIIero
Y HAaMEHBIIIETO 3HAYCHUS
HeIpepHIBHON (PYHKITMHU Ha
OTpe3Ke

10

Haxosxnenre HanOoIbIIIero
Y HAaMEHBIIIETO 3HAYCHUS
HEeINpepHIBHON (PYHKITMHU Ha
OTpe3Ke

11

Haxosxnenre HanOoIbIIIero
Y HAUMEHBIIIETO 3HAUCHHUS
HeIpepHIBHON (PYHKITMHU Ha
OTpe3Ke

12

Haxoxneaue HanbOoIbIIero
Y HAaUMEHBIIIEr0 3HAYECHUS




HENpEepbIBHON (PYHKIUHU HA
OTpe3Ke

13

IIpuMeHeHne PON3BOIHON
JUISL HAXOKICHUS
HAWIY4IlIEro peueHus B
IPUKIAIHBIX 3a7a4ax

14

IIpuMeHeHue pOn3BOIHON
JUISL HAXOKICHUS
HAWIY4IlIEro peueHus B
IPUKIIAIHBIX 3a7a4ax

15

IIpuMeHeHue pOn3BOIHON
JUISL OTIPEICJIEHUS] CKOPOCTH
U YCKOPEHMsI Ipoliecca,
3aJaHHOTO (POPMYIION WK
rpagukoM

16

IIpuMeHeHne pOn3BOIHON
JUISL OTIPEICIIEHUS] CKOPOCTH
U YCKOpEHHSI Ipoliecca,
3aJlaHHOTO (POPMYJITOH MK
rpagukoM

17

Kommosurus ¢pyHKImit

18

Kommosurus ¢hyHKImit

19

Kommozurus ¢hyHKImit

20

I'eomerpuueckue oo6pa3bl
yYpaBHEHUH Ha
KOOPAMHATHOW IJIOCKOCTH




21

I'eomerpuueckue 0O6pa3bl
yYpaBHEHUH Ha
KOOPAMHATHOW IJIOCKOCTH

22

KontponbHas pabora:
"UccnenoBanue GyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"

23

[TepBooOpa3Hasi, 0CHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpazubie
3JIEMEHTAPHBIX ()YHKIIHH.
[IpaBuna HaxoxaeHUSA
epBOOOPA3HBIX

25

[TepBooOpazubie
3JIEMEHTAPHBIX (QYHKIUH.
[IpaBuna HaxoxaeHUSA
epBOOOPA3HBIX

26

Nurerparn.
I'eomerpuueckuii cMbICi
WHTErpaja

27

Beruncnenue
OIPEIENIEHHOTO UHTErpaa
no ¢popmyne HeroroHa-
JleitOHuIa

28

Beruncnenue
OIPEIENIEHHOTO UHTErpaia
no ¢popmyne HeroroHa-




JletiOHuLa

29

[IpumeneHnue uHTErpasIa
JUTSL HAXOXKJICHUS
IUIOINAACH TUIOCKUX (QUTYp

30

[IpumeneHnue nHTErpasIa
JUTSL HAXOXKIeHHSI 00bEMOB
T€OMETPUUYECKHUX TN

31

[Ipumepsl penieHuii
nuddepeHIaTbHBIX
ypaBHEHUU

32

[Ipumepsl penieHuii
nuddepeHIaTbHBIX
ypaBHEHUU

33

Marematnueckoe
MOJIETUPOBAaHUE PEATbHBIX
MIPOLIECCOB C MTOMOUIBIO
nuddepeHIaTbHBIX
YpaBHEHUHU

34

KonTtposbnas padoTa:
"ITepBooOpasnHas u
uHrerpan"

35

Tpuronomerpuyeckue
(GyHKIMH, UX CBOMCTBA U
rpaduku

36

Tpuronomerpuueckue
(GyHKIMH, UX CBOMCTBA U




rpaduku

37

Tpuronomerpuyeckue
(GyHKIMHU, UX CBOICTBA U
rpaduku

38

Tpuronomerpuyeckue
(GyHKIMH, UX CBOMCTBA U
rpaduku

39

Tpuronomerpuyeckue
(GyHKIMH, UX CBOMCTBA U
rpaduku

40

Ot60p KOpHEH
TPUTOHOMETPHUYECKHUX
YpaBHEHUH € TIOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

41

Ot60p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

42

Ot60p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

43

OT160p KOpHEH




TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUYECKUX
HEpPaBEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

47

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

48

KonTtposbnas padoTa:
"I'paduku
TPUTOHOMETPUUECKHUX
byHKUINH.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OCHOBHBIE METOIBI
pelIeHUS MTOKa3aTeIbHBIX
HEPABEHCTB

50

OCHOBHBIE METOBI




pELIECHHS TOKA3aTEIbHBIX
HEPABEHCTB

o1

OCHOBHBIE METOIBI
pelIeHUs TOKa3aTeIbHBIX
HEPABEHCTB

52

OCHOBHBIE METOJIEI
pGI_HeHI/IH ITIOKA3aTCIIbHBIX
HEPaABEHCTB

53

OCHOBHBIE METOJIEI
pereHus
J0rapupMHUECKUX
HEPaBEHCTB

54

OCHOBHBIE METOIEI
peuieHus
J0rapupMHUECKUX
HEPaBEHCTB

55

OCHOBHBIE METOIEI
peuieHus
J0rapupMHUECKUX
HEPaBEHCTB

56

OCHOBHBIE METOIEI
peuieHus
J0rapupMHUECKUX
HEPaBEHCTB

S7

OCHOBHBIE METOJIEI
pGI_HeHI/IH I/Ippa]_II/IOHaJIBHBIX




HEPABEHCTB

58

OCHOBHBIE METOIEI
pGI_HeHI/IH I/Ippa]_II/IOHaJII:HBIX
HEPaABEHCTB

59

OCHOBHBIE METOJIEI
pelieHust HppaMOHATBLHBIX
HEPaABEHCTB

60

OCHOBHBIE METOJIEI
pelieHust UppaMOHATLHBIX
HEPaBEHCTB

61

['padpraeckue meTombI
pelIeHUs UPPaLOHAIBHBIX
ypaBHEHUU

62

['padpraeckue meTombI
pelIeHUs UPPaLOHAIBHBIX
ypaBHEHUU

63

I'paduueckue meTobl
pEIIeHUS TOKa3aTEIbHBIX
ypaBHEHUU

64

I'paduueckue MeTobl
pelIeHUS MTOKa3aTeIbHBIX
HEPaBEHCTB

65

I'paduueckue MeTobl
pereHus
J0rapupMHUECKUX
ypaBHEHUU




66

I'paduueckue meToab!
pereHus
Jorapu(hMHUIECKUX
HEPaBEHCTB

67

I'paduueckue meToab!
pereHus
Jorapu(hMUIECKUX
HEPaBEHCTB

68

I'paduueckue MeTobl
pElIeHUS TOKa3aTeIbHBIX U
Jorapu(hMUIECKUX
ypaBHEHUU

69

I'paduueckue MeTobl
pElIeHUS TOKa3aTeIbHBIX U
Jorapu(hMUIECKUX
ypaBHEHUU

70

I'paduueckue MeTobl
pElIeHUS TOKa3aTeIbHBIX U
Jorapu(hMUIECKUX
HEPaBEHCTB

71

I'paduueckue meToab!
pEeIIeHHS TOKA3aTeIbHBIX U
Jorapu(hMUIECKUX
HEPaBEHCTB

72

KonTtponbHas pabora:
"UppaunroHaibHBIE,




noKa3aTeJIbHbIE U
JorapupmMuIecKue
HepaBeHCTBA"

73

KommiekcHbie uncna.
Anrebpanueckas u
TPUTOHOMETPHYECKAS
dbopMmBI 3amrcu
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncna.
Anrebpanueckas u
TPUTOHOMETPHUYECKAs
dbopMmBI 3amrcu
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
OTIEpALH C
KOMIUIEKCHBIMH YHCIaMHU

76

Apudmernueckue
oTiepaluu ¢
KOMIUIEKCHBIMH YHCIIaMHU

77

N3obpaxenue
KOMIIJICKCHBIX YHUCECJI HA
KOOPAMHATHOW IJIOCKOCTH

78

N3obpaxenue
KOMILJIEKCHBIX YHCEeJl Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopau




N-O1 CTEIIEHU U3
KOMILIEKCHOT'O YHCJIa

80

®opmyna Myaspa. Kopau
N-0H CTENEHU U3
KOMIUIEKCHOTO YHCIIa

81

[Ipumenenue
KOMILJICKCHBIX YHCEN [T
pemeHust pU3NIECKUX U
reOMETPUYECKUX 3a/1a4

82

HarypanbHble U 11ebIe
yucia

83

HarypanbHble U 11ebIe
yucna

84

[IpruMmeHeHne npru3HaKOB
JEIMMOCTH LIEJIBIX YUCe

85

IIpuMeHeHue npru3HaKoOB
JEITMMOCTH LIEJIBIX YUCETT

86

KonTtponshas pabora:
"KommrekcHbie uncia"

87

[IpruMmeHeHne npru3HaAKOB
JACIIUMOCTHU L CIIbIX YHUCECII:

HOJT u HOK

88

[IpruMmeHeHne npu3HaKOB
JEITUMOCTH LIETBIX YHUCEeN:
HO/l u» HOK

89

[IpruMmeHeHne npu3HaAKOB




JACIIMMOCTH LI ECIBIX YUCCII:
OCTAaTKHU 11O MOAYJIIO

90

IIpuMeHeHue npru3HaKoB
JEITMMOCTH LIEJIBIX YUCE:
OCTaTKH 110 MOZYJIIO

91

[IpruMmeHeHne npru3HaKOB
JICIIMMOCTH IEJIBIX YUCEII:
anroput™ EBxinaa nis
pelieHus 3a/1a4 B UEeJIbIX
quciax

92

KonTtponbhas pabora:
"Teopus enbIx ynucen"

93

CucreMa ¥ COBOKYITHOCTb
ypaBHeHUl. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

CucreMa ¥ COBOKYITHOCTb
ypaBHeHuUl. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

95

OCHOBHBIE METOIEI
pELIEHUs CUCTEM U
COBOKYITHOCTEMN
palMOHAIbHBIX YPABHECHUN

96

OCHOBHBIE METOJIEI
pGI_HeHI/IH CUCTCM U




COBOKYITHOCTEM
HppalMOHAJIbHBIX
ypaBHEHUU

97

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
MOKAa3aTeIbHBIX YPAaBHCHHM

98

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
MOKAa3aTeIbHBIX YPAaBHCHHM

99

OCHOBHBIE METO]IbI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
Jorapu(hMUIECKUX
ypaBHEHUU

100

OCHOBHBIE METO]IbI
pEIICHUS CUCTEM H
COBOKYITHOCTEH
Jorapu(hMHUIECKUX
ypaBHEHUU

101

[IpumeHeHue cucteM K
PELICHUIO MaTEMaTHYECKUX
3aJa4 U 3a7a4 u3
pa3IMYHBIX 00JIacTel
HAayKH U peaJIbHOM KU3HHU,
HHTEepIpeTanus




IIOJIyYEHHBIX PE3YJILTATOB

102

[IpumeHeHue cucteM K
PELICHUIO MAaTEMaTUYECKUX
3a/1a4 ¥ 3a71a4 u3
pa3nuyHbIX obOnacTeit
HAyKU U PEAIbHOU KU3HH,
MHTEPIIPETALNS
IIOJIy4YEHHBIX PE3Yy/IbTATOB

103

[IpuMeHeHre HEPaBEHCTB K
PELICHUI0O MAaTEMaTUYECKUX
3a/1a4 v 3a7a4 U3
pa3IMYHBIX 00JIacTel
HAayKH U peaJIbHOM KU3HHU,
WHTEpIpeTaLNs
MIOJIyUYEHHBIX PE3Yy/IbTaTOB

104

KoHnTtposbhas padoTa:
"CucreMbl pallMOHAIbHBIX,
UPpaLMOHATILHBIX
MOKA3aTeNbHBIX U
J0rapupMHUECKUX
ypaBHEHHI"

105

PanmonansHble ypaBHEHUS
C mapameTpaMu

106

PanmmonansHbie
HEpaBEHCTBA C
napameTpamMu




PanmonanbHBIE CUCTEMEI C

107
napameTpamu
Hppanuonanbusie

108 | ypaBHEHUS, HEpABEHCTBA C
napameTpamu

109 NppanroHanbHble CHCTEMBI
C mapameTpamu
[Toka3aTenbHble

110 | ypaBHeHHUsI, HEpAaBEHCTBA C
napaMeTpamu

111 [Toka3aTenbHbIE CHCTEMBI C
napaMeTpamu
Jlorapugmuueckue

112 ypaBHEHUsI, HEPABEHCTBA C
napaMeTpamu

113 Jlorapugmuueckue
CHUCTEMBI C ITapaMeTpaMu

114 Tpuronomerpuueckue
YpaBHEHUS C ITapamMeTpamMu
Tpuronomerpuyeckue

115 HEPaBEHCTBA C
napameTpamu

116 Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu
[TocTpoenue n

117 P

HCCIIENOBAHUE




MaTeMaTUYECKUX MOJEIEN
peanbHBIX CUTyaLUH C
MTOMOUIBIO YPABHEHUM C
napameTpamu

118

[Toctpoenue u
UCCJIeIOBAHKE
MaTeMaTUYECKUX MOJeEIeH
pETbHBIX CUTYaLHI C
MOMOIIbIO CUCTEM
ypaBHEHUH C MMapaMeTpamu

119

[TocTpoenue u
HCCJIEI0BAHNE
MaTeMaTUYECKUX MOJeIeH
pETbHBIX CUTYaLHI C
MOMOIIIbIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

120

KoHnTtposbnas padoTa:
"3agaum ¢ mapamerpamu"

121

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMaTU3aIs 3HAHUN:
"VYpaBHenus"

122

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMaTU3als 3HaAHUH:
"YpaBHenus"

123

[ToBTOpenue, 06001IeHNE,
CHUCTEMaTU3aIs 3HAHUN:




"VpaBuenus. CucteMbl
ypaBHEHHUI"

124

[ToBTOpeHnue, 060061IeHNE,
cUCTeMaTH3aIus 3HAHW:
"HepaBenctBa"

125

[ToBTOpEeHmE, 0600IIECHNE,
cHCTeMaTHU3aIus 3HaHUH
"HepaBencrBa"

126

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMaTU3aIs 3HAHUN:
"HepaBencrsa"

127

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMaTU3aIs 3HAHUN:
"ITponsBoaHas u eé
npuMeHeHue"

128

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMAaTU3aIs 3HAHUH:
"ITponsBoaHas u eé
npuMeHeHue"

129

[ToBTOpEeHmEe, 0600IIECHNE,
CHUCTEMaTU3aIs 3HAHUN:
"ITponsBoaHas u eé
npuMeHeHue"

130

[ToBTOpEeHmEe, 0600IIECHNE,
CHUCTEMaTU3aIs 3HAHUN:
"NHTerpai u ero




npuMeHeHue"

[ToBTOpEeHmE, 0600IIECHNE,

131 cUCTEMAaTU3aIUs 3HAHUIL: 1 0
"q)yHKI_[I/II/I”
[ToBTOpEeHme, 0600IIECHNE,

132 cucTeMaTu3aus 3HaHWil: 1 0
"q)yHKI_[I/II/I”
[ToBTOpEeHme, 0600IIECHNE,

133 cucTeMaTU3alus 3HaHWIL: 1 0
"(DYHKHI/H/I"

134 Ntorosas KOHTpoOJIbHAS 1 1
paborta

135 Hrorosast KOHTpOJIbHAA 1 1
paborta

136 [ToBTOpeHwme, 0606meHI:Ie, 1 0
cHUCTeMaTu3alysl 3HAHUI

OBIIEE KOJIMYECTBO
136 10

YACOB 110 ITPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

MaTeMaTuKa: aredpa U Hayalia MaTeMaTHYeCKOro aHaIn3a, TeoMeTpust. Anredpa 1 Hadaia MaTeMaTHIeCKOTO
ananuza.10-11 kmaccsl: yueb. 11t 001eoOpa3zoBaTesIbHbIX OpraHu3aliuii :0a30Bbli u yriayoun. yposuu/[ILI.A.AnumoB u

np.] M.: TIpoceemenue, 2020.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
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