MHHHUCTEPCTBO MPOCBEIIEHUSA POCCUICKOM ®EJEPAIIIN
MuHucTepcTBO 00pPa30BaHUS U HAYKH Xa0apoBCKOro Kpast
YnpasJienue 00pa3oBaHuss AIMHUHUCTPAIMHA

ropoaa Komcomosibcka-nHa-Amype

MOY COIII No 42
PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
PykoBogurens MO 3aMecTUTENb Hupexrop MOY COILII
¢ ?““ == pykoBoautensano Y BP No4?2 .
N.}FO.HaTtoueeBa 725l

H.A.CesepoBa ' O.H.I'onozyboBa
IIpukas Nel ot «29» 09 pukas Nel06 ot «30» 08 pukas Nel06 ot «30» 08
2023~ 2023 1 2023 .

PABOYAS ITPOTPAMMA

(ID 1653701)

yueOHOro npeamera «AJiredpa u Ha4ajaa MaTeMaTHYECKOr0 aHAJIHU3A.
Yriy0/eHHblil YPOBEHDb)

115t ooyyatromumxest 10 — 11 kimaccos

r.Komcomoisbck-na-Amype, 2023






MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaloMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaroT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI hopMe.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHalli3a pa3BUBAET
YMEHUE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIAYKLUHUU U PacCyXAaTh JEAYKTHUBHO, HCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyueHus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEajbHbIX CUTYAILUH,
UHTEPIPETallud  TOJYYECHHBIX  pPEUICHHH, 3HAKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpPUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aZaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJOIKUTEIBPHOW KOHIIGHTpPAIMd BHUMAHUA,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe MW HadajlaM MaTEeMaTHYECKOTO
aHalln3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro Kkypca «Asrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COACpKATEIbHO-METOAMYEeCKue TuHuu: «Yucna
U BblUKCIEeHUD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4YeCcKOro aHanu3a», «MHo)kecTBa H JIoTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4deHHusI Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3znenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIbKY OOBeAUHSET B cebe
coJiepKaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM anmapaTroM, Y HUX MOCJeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyI0 MOJIeJh peajbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU yuyeOHOro Kypca, JUis
peIeHUsI CaMOCTOSITENTFHO CHOPMYIUPOBAHHONW MAaTeMaTUYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMUpOBaHNE HABBIKOB MCHOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3oBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHCeN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS JUIS PELICHUS Pa3iNyYHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue |
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIBHBIX, TOKA3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
coaepKaimx mnapamerpel. [lodydeHHbIE yMEHHSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJIENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUU MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
JlannHast copep:karenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UppAMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKEHUIA,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu, MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIM4ecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK W C pEHICHUEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKUIWH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHMA.

CopnepxarenpHas JuHuA «Hauana MareMaTHyecKkoro aHalin3a» MO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolmuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTb HMX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAAU (QUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHUsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHUX MOJEJEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIBHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIICHUs, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U TIpeaiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHUE OIpPEACIEHHBIM
mpaBujaM  IMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4JaroIMXCsl, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMii, WCCIACAOBAHMS O3TUX MOJENIEH C TOMOIIBIO armapaTra aureOpbl H
MaTEMaTUYeCKOT0 aHajli3a, WHTEPIPETAIMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3IesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJB3YeTCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUIO, 0000maTh U KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIeCCe U3yUeHUs BCeX TeM yueOHOTO Kypca « AnreOpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue npoou. [IpuMeHeHue npoOeit U IPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JelicTBuTenpHble yucia. PanuoHanbHblE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr ¢ 1easIM  nokasareneMmM. buHom Hprotona. HMcmosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ panvoOHAJIBHBIM IOKa3zaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymucna. CpoiictBa norapupma. J[leciTuuHbIE U HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHMSI M ypaBHEHMs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleleHne MHorowieHa Ha
MHOIoOWwieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMNX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TMOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3oBaHue BeIpaK€HUM, CoaepKAIIUX JTOTapUPMBbI.

Jlorapudpmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPAaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIpAKEHUN. Pelienre TpUuroHoMeTpuyeCcKuX ypaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIAaIHBIX 3aJad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIprMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3lIMyHbIX 00JIacTeld HayKu U peasibHOMU
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amaHus (QyHkIuM. B3auMHO 0O0paTHble (YHKIMH.
Kommnosumms pyukiuii. I'paduk  QyHkuu. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha TIPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast GyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 pelICHUs YpABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4ecKOro aHajimn3a

ITociaenoBaTelIbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE 17§ OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTeMaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruuecKas rnporpeccuu. beckoneuHo yobiBaromas
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpecCHuy. JIMHEVHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npouleHTOB. Mcnosnb30BaHWEe TPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKJIATHOTO XapakTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOUKM pa3pbiBa. ACHMMTOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEHHWE CBOWCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIecKui u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEepalMy HaJ MHOXECTBAMU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1j1s pereHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-o¥i cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBUSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 Pa3lu4HbIX O0JacTed HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHUH W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUU
HEIMpPEePbIBHON ()YHKIUU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeuIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuua.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAECH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaKJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUYas SCTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEUICHUH, pacCy ACHU, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3/I0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyJy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUsl, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnr W Ppeanru3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATbHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpl, IJITaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CpPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICJICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBaHUS /7151 00OOIICHHS U CPAaBHEHHSI, KPUTEPUU TTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W TPEOOpPa3OBBIBATh  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEHHO JTI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUIN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAINIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXAEHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKHI WMHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbBIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3duyHbIX (dopmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTD uHdopmaIuu o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0menne:

BOCHPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTarT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jM4Me€ M CXOICTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISATH IJIaH, aITOPUTM PEIICHUs 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMM KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh IeJb COBMECTHOMU
NeSATEeTLHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisirh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBHINOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
PaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl DPEIICHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYMCIICHUS, TIPABUJIA OKPYTIICHU S, IPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OINEpPUPOBATh MOHATHUEM: apUPMETUUECKUNA KOPEHb HATYpaJbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CcBOOOJIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, JACCITHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YHUCJIOBOI'O apTyMEHTA;

ONEpUPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IepeMEeHHOH,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMEeHTaMu, KOPHU MHOTOWIEHa, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1ay;

CBOOOJIHO ONEpUpOBAaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOMICTBA ompenenuTeNs 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl W OIpPEAEIIHTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKCHUN,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAXKECHHI;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUECKUX BBIPAKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHMS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIOUHU, KOMHO3MIMSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEEICHUS U MHOKECTBO
3HaYeHUMN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIUHU, TPOMEKYTKA MOHOTOHHOCTH ()YHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMM C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I10Ka3aTeJEM;

ONEepUPOBATh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has U JIpOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA IS PEIICHUS
YPaBHEHUH;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieIeHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpH pEelIeHUH 3aJad U3 APYrHuX y4eOHBIX MPEIMETOB U PEalbHON
KHU3HU, BBIpAXXaTh (HOPMyIaMH 3aBUCUMOCTH MEX]y BETMUMHAMY;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: apuMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCIOHEHLIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a]ad IMPUKIAJHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYEeCKOro aHajih3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI IJIs1 peLICHUS 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIC SJIEMEHTAPHBIX (PDYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluu  Hajl
MHO>KECTBaMU;

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

CBOOOZHO OIEpPHPOBATh TMOHATUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOyd4aromuics TOJYyYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIO,
MHO’KECTBa HATypaJbHBIX M LEJNbIX YMCEN, UCIOJb30BATh MPU3HAKH AECITUMOCTU
uenbix yucen, HOJl n HOK HaTypalibHBIX 4Mcen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

cBOOOJIHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS,;

cBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPaBEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C UCIOJIb30BaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW M  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHITHAMHU: TpPapUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIUPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mateMaTH4eCKOro aHaIu3a:

WCITOJIH30BATh MPOU3BOIHYIO JIJISl UCCIIEIOBAaHUS (PYHKIIMA HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

MCMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXICHHUS HAWIYYIIErO0 pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-d)KOHOMUYECKMX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3adaHHOro (GOpMyJIONW WU
rpaduKom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO MHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEHCTBUTEIIBHBIX YACEIL.
1 MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0i CTETIICHHU. 15 |
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUS U 2 |
ypaBHEHHUS
ITocnenoBaTenbHOCTH U IPOrPECCUU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CCTEMaTH3aIlUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
KommiekcHbie unucna 10 1
HarypanbHble u 1enble ynucna 10 1
Cucremsl paluOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| MHOXecTBO, orepauy HajJ MHOKECTBaMHU |
Y UX CBOMCTBA 04.09.2023
2 narpaMmMbl Diiepa-Benna 1
Huarp P 06.09.2023
[IpuMeHeHne TeOpPETHKO-MHOKECTBEHHOTO
3 1
armapara Jijisi perieHus 3a1a4 08.09.2023
Parmmonansueie unciaa. OOBIKHOBEHHBIE U
4 €CATUYHBIE IPOOH, IIPOLIEHTHI, 1
. APODIL TIP 08.09.2023
OecKkOHEeYHbIE IEPUOANYECKUE APOoOH
Parmmonansueie ynciaa. OOBIKHOBEHHBIE U
5 eCATHUYHBIC IPOOH, TIPOIICHTHI, 1
. APODH, TIPOTL 11.09.2023
OECKOHEYHBIC TTEPUOINUECKHE TPOOH
6 [Tpumenenue apobeii 1 IPOIEHTOB IS |
pelIeHns MPUKIAIHBIX 3a7a4 13.09.2023
[Tpumenenue apobeii 1 MPOIEHTOB IS
7 1
peLIeHus NPUKIaAHbIX 3a1a4 15.09.2023
HeiicTBuTenbHble yncia. PanimonaabHbIC U
8 1
UppalMOHAJIbHBIE YKCIIa 15.09.2023
9 Apubdmerndeckre onepanuu ¢ |
JNEUCTBUTEILHBIMU YHCIIaAMU 18.09.2023
10 Mopnynb A€MCTBUTEIBHOIO YHUCIIA U €TI0 1




11

CBOICTBa

[TpuGnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYTJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BhIYUCICHUN

20.09.2023

22.09.2023

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-paLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

22.09.2023

13

14

15

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-paLOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METObI PELICHUS LIEIbIX 1
JIPOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.

Jlenenue MHOTO4YJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

25.09.2023

27.09.2023

29.09.2023

16

MHorouieHs! ¢ eabMu Ko3PPUIIUeHTaMH.

Teopema Buera

29.09.2023

17

18

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Pemenue cucrem JIMHENHBIX ypaBHEHUI

02.10.2023

04.10.2023

19

Martpuna cucTeMsbl JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpUIbl 2X2, €ro
TrE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

06.10.2023

20

Onpenenurensb MaTpUIbl 2X2, €ro
F€OMETPUYECKHI CMBICT U CBOMCTBA;

06.10.2023




21

BBIYHCJICHHUEC €I'0 3HAYCHUA

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMBbI JINHEHHBIX YpaBHEHU

09.10.2023

22

23

24

Pemenue npukiaaHbIX 3aa4 ¢ IOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
KonTponbhas padora: "PannonanbHble

ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

11.10.2023

13.10.2023

13.10.2023

25

OyHKIMA, CTIOCOOBI 3a1aHus (PYHKITIH.
B3anmuo obpatHbie HyHKIHH.
Komnozumust GyHKImit

16.10.2023

26

27

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA
OO6nacTh ornpeieNeHUus] © MHOYKECTBO
3HayeHui pyHkuuu. Hynn QyHkmm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

18.10.2023

20.10.2023

28

YéErHble ¥ HEYETHBIE PYHKIIMHU.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITHH

20.10.2023

29

MakcumMyMbl U MUHUMYMBI () YHKIIUH.
HauOoisiiee 1 HanMeHbIIIee 3HAUCHNE
(GYHKIIUU Ha IPOMEXKYTKE

23.10.2023

30

31

Jluneiinas, KBaJpaTu4Has ¥ JIpoOHO-
TuHeHas pyHKIUN

DneMeHTapHOe HcCieI0BaHNue U
MOCTpOeHHE TpauKOB ITUX HYHKIUN

25.10.2023

27.10.2023




BHGMCHTapHOG HUCCICOJOBAaHHUC U

32 MOCTpOEHHE TPaUKOB ITUX HYHKIUN 27.10.2023
13 Crenens C LenbIM NIOKa3zareneM. bunom
Herotona 06.11.2023
34 Crenens ¢ 1ensIM MokasareneM. bunom
HrroTona 08.11.2023
CrenenHast GyHKIIMS C HATypaIbHBIM U
35 LeNbIM ToKa3aTesieM. E€ cBoiicTBa u 10.11.2003
rpadux
36 KonTponbnas pabora: "Crenennas
¢bynkus. E€ cBoiictBa u rpaduk" 10.11.2023
37 Apudmernueckuii KOpeHb HATYPaTbHON
CTEINEHHU U ero CBOMCTBA 13.11.2023
18 ApudmeTnueckuii KOpeHb HaTypaTbHOU
CTEINEHU U €ro CBOMCTBA 15.11.2023
39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHHH,
COZEPIKALLNX CTETIEHU U KOPHU 17.11.2023
40 [TpeoOpazoBaHus YUCITOBBIX BHIPAKCHU,
COZIEPIKAINX CTETIEHU U KOPHU 17.11.2023
41 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COZIEPIKAIMX CTETIEHU U KOPHU 20.11.2023
UppaumnonansHbie ypaBHeHHs. OCHOBHBIE
42 METObI p?I_HCHI/ISI HppALMOHAIBHBIX 9 11.2023
ypaBHEHUM
Uppanmonanbusie ypaBHeHUsI. OCHOBHBIC
43 METOJIbI p?meHH;[ HMppaLOHAIIBHBIX 24112003
ypaBHEHUH
44 WppanmonansHble ypaBHeHH. OCHOBHbBIE




METO/bI PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

PaBHOCHIIBHEIC NEPEXO0abl B pCHICHUHN

24.11.2023

45
HppalMOHAIIbHBIX YPaBHEHUM 27.11.2023
PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
46 .
HMPPALMOHAIIBHBIX YPABHEHUN 29.11.2023
PaBHOCHIIBHBIE ITEPEXO/IbI B PEILICHUU
47 -
HMPPALMOHAIIBHBIX YPABHEHUN 01.12.2023
PaBHOCHIIbHBIE NTEPEXO/Ibl B pEILICHUH
48 -
HMPPALMOHATIbHBIX YPaBHEHUN 01.12.2023
CBoiicTBa U rpaduK KOpPHS N-0i CTETIEHN
4 .
9 Kak (pyHKIMH 00paTHOI CTETIEHH C 04.12.2023
HaTypaJIbHBIM IOKa3aTelleM
CaoiicTBa 1 rpa UK KOpHS N-Oi CTEeHU
50 Kak (pyHKIMH 00paTHOI CTETIEHH C 06.12.2023
HaTypaJIbHBIM MOKa3aTelleM
KonrtponsHas pabora: "CpoiicTBa u rpadux
1 -0l Y
5 KOpHS N OI/I"CTel'IeHI/I ppaLroOHaJIbHbIE 08.12.2023
YpaBHEHUs
5 CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOICTBA 08.12.2023
53 CreneHsp ¢ pallMoOHaJIbHBIM NTOKA3aTeNeM U
e€ CBOICTBA 11.12.2023
54 CreneHsp ¢ palMoOHaJIbHBIM NIOKA3aTENEM U
e€ CBOICTBA 13.12.2023
55 [TokazarenbHas pyHKLMS, €€ CBOWCTBA U
rpadux 15.12.2023
56 Hcnonp3oBanue rpaduka GyHKIUU A5




pelIeHNs] ypaBHEHUM

Hcnonb3oBanue rpaduka GyHKIMM 115

15.12.2023

57
pelIeHNs] ypaBHEHUIM 18.12.2023
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC
58 METObI p?H_IeHI/ISI IMOKa3aTelIbHBIX 20.12.2023
ypaBHEHHHA
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE
59 METObI p?H_IeHI/ISI MOKa3aTelIbHbIX 9 12,2023
ypaBHEHHH
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE
60
METObI pcimeHI/m IoKa3aTeabHbIX 2 12.2023
ypaBHEHUH
61 KonTponbnas padora: "[lokazarenbHas
¢bynknus. [TokasarensHbie ypaBHeHUA" 25.12.2023
62 Jlorapudwm gucna. CoiicTa iorapupma 27 12.2003
63 Jlorapudm uucna. CoiicTBa jJorapudpma 9.12.2023
4 . i
6 Jlorapudm uncna. CoiictBa norapupma 20.12.2023
65 JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI 10.01.2004
66 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 12.01.2024
67 [IpeoOpa3oBanue BbIpaxeHHH,
coJiepKaIIux JorapudMbl 12.01.2024
68 [IpeoOpa3oBaHue BbIpaxeHH,
coJiepKaIIux JorapudMbl 15.01.2024




[IpeobOpazoBaHue BhIpaXKEHUH,

69 COJIEpIKaIIHX JIOrapu(HMbI 17.01.2024
70 Jlorapudmuueckast GyHKIIHS, €€ CBOHCTBA

u rpaduk 19.01.2024
71 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA

U rpadux 19.01.2024
7 Hcnons3oBanue rpaduka GyHKIUN 115

peLIEHNS ypaBHEHUI 22.01.2024
7 Hcnonb3oBanue rpaduka GyHKIMU 115

peuleHus: ypaBHEHU I 24.01.2024

Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE
74 METO/IbI p?meHH;{ JorapupMUIECKUX 26.01.2004

YpaBHEHUI

Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE
75 METO/IbI p?HIeHI/ISI JorapupMUIECKUX 26.01.2024

ypaBHEHM

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
76 1;4;;;)3:; E;meﬂm JorapupMUUECKUX 70.01.2004
77 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH

JorapupMHUUECKUX ypaBHEHUN 24.01.2024
73 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH

Jorapu(PMUUECKUX ypaBHEHUM 26.01.2024
79 KonrtponsHas pabdora: "Jlorapudpmuueckas

¢ynkuus. Jlorapupmuueckue ypaBaenus" 26.01.2024
20 CuHycC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC

YHUCJIOBOI'O apryMeHTa 29.01.2024
81 CuHyC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC




YHCJIOBOI'O apryMEcHTa

ApKCHHYC, apKKOCUHYC U apKTaHI€HC

31.01.2024

82

YUCJIOBOT'O apryMeHTa 02.02.2024
23 APKCHHYC, apKKOCUHYC U apKTaHT€HC

YHUCJIOBOI'O apryMeHTa 02.02.2024

Tpuronomerpuyeckasi OKpy>KHOCTb,
84 onpenenueHI/Ie TPUTOHOMETPUUYECKUX 05.02.2004

(GYHKIMN 9MCIOBOTO apryMEeHTa

Tpuronomerpuyeckasi OKpy>KHOCTb,
85 onpez[enueHHe TPUTOHOMETPHUECKUX 07.02.2024

(GyHKIUI YKMCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 09.02.2024
87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 09.02.2024
88 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYITBI 12.02.2004
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 14.02.2004
90 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX

BBIpAKEHU N 16.02.2024
01 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKCHUI 16.02.2024
9 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPAKECHH I 19.02.2024
93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKCHUI 21.02.2024
94 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN




26.02.2024

95 P i
ellIeHHe TPUTOHOMETPUUYECKUX YPABHEHUI 78.02.2004
96 P i
elIeHNE TPUTOHOMETPUYECKUX YPaBHEHUH 26.02.2024
97 P i
eIlIeHHE TPUTOHOMETPUUYECKUX YPABHEHUIN 78.02.2004
98 P i
elIeHNE TPUTOHOMETPUYECKUX YpaBHEHUH 01.03.2024
99 P 7
elIeHIE TPUTOHOMETPHUYECKIX ypaBHEHUI 01.03.2024
100 P i
ellIeHNe TPUTOHOMETPUUYECKUX YPaBHEHU I 04.03.2004
KonTponbhas padora:
101 "T
PUTOHOMETPHUECKUE BLIpa)KeHIfSI U 06.03.2024
TPUTOHOMETPHUECKUE YPABHEHHUS
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
102 . M
nocneHOBaTenbinCTeH eToJ 11.03.2004
MaTeMaTHYeCKON WHAYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE
103 N
nocieaoBarenbHoCTU. Vicropus ananusa 13.03.2004
OECKOHEYHO MaJIbIX
104 A
pudmeTnyeckas mporpeccus 15.03.2004
105 r
€OMeTpUIecKast POTPeccust 15.03.2004
106 beckoHeuyHO yObIBaroIiasi reoMeTpruuecKast
Iporpeccust 18.03.2024




CyMMa GeckoHEYHO YOBIBarome

107 reOMETPUUYECKOI MPOrpeccuu 20.03.2024
108 JIMHEHBIN ¥ YKCTIOHEHIIMAJIbHBIA POCT.

Yucno e. DopMyra CIOKHBIX TPOIEHTOB 22.03.2024
109 JIMHENHBIN U HKCIOHEHUMAIIbHBINA POCT.

Uucino e. Dopmyiia CI0KHBIX IPOLIEHTOB 22.03.2024
110 Hcnonbs3oBanue nporpeccuu Juisi peleHus

peanbHBIX 3a/1a4 MPUKJIAJHOTO Xapakrepa 01.04.2024
111 KonTponbHas pabora:

"[locnenoBatenbHOCTH U Mporpeccuu’ 03.04.2024
112 HenpepbiBHBIE QYHKIINU U UX CBOICTBA 05.04.2024
113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB

byHKIUH 05.04.2024
114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA

OTpE3KE 08.04.2024
115 CaoiicTBa (QyHKIIMI HEPEPHIBHBIX Ha

OTpe3Ke 10.04.2024
116 MeTto MHTEPBAJIOB JUIsl PELICHHUS

HEPaBEHCTB 12.04.2024
117 MeTto MHTEpPBAJIOB JUIsl pEIICHUS

HEPABEHCTB 12.04.2024
118 MeTto MHTEpPBAJIOB JUIsl pEIICHUS

HEPABEHCTB 15.04.2024
119 IIpumeHeHnEe CBOMCTB HENPEPHIBHBIX

(GyHKUIMN 1715 pelieHus 3a1a4 17.04.2024
120 [IpuMeHeHne CBOWICTB HENPEPBIBHBIX

(GyHKUIMN 1715 pelieHus 3a1a4 19.04.2024




121

[lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIUU

19.04.2024

122 Onpenenenue, reOMETPUYECKUNA CMBICIT

MPOU3BOIHOMN 22.04.2024
123 Onpenenenue, GU3NIECKUN CMBICIT

MIPOU3BOAHOMN 24.04.2024
124 YpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIIN 26.04.2024
125 VYpaBHeHHE KacaTelbHOU K rpaduKy

byHKIIUN 26.04.2024
126 [Tpon3BoaHBIC AIIEMEHTAPHBIX (QYHKINI 70.04.2024
127 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINUN 03.05.2024
128 [IpousBoHas CyMMBI, TPOU3BEACHHUS,

YaCTHOT'O U KOMITO3UIMU (QYHKIUN 03.05.2024
129 [TpouzBoHAs CyMMBI, IPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI 06.05.2024
130 [Ipon3BoHasE CyMMBI, IPOU3BEACHHS,

YaCTHOTO M KOMITO3ULIUU (YHKITHI 08.05.2024
131 KonTponbnas pabora: "[IpousBonnas” 10.05.2004
132 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL

3HaHui: "YpaBHeHUS" 10.05.2024
133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "Oynkun" 13.05.2024
134 HTorosasi KOHTpOJIbHASA paboTa

15.05.2024




135

136

HroroBas koHTpoJIbHAs paboTa

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL
3HAHUH

17.05.2024

17.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHON K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GyHKIIMHM Ha OTpe3Ke

HaxoxnaeHnue HanOOJIBIIETO U




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GYHKIIMY Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XJICHUS HAWTYYIEro PelmeHus B
MIPUKJIAIHBIX 3a7a49ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XJACHUS HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[IpuMeHeHne npou3BOJHON JUIs
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
mporecca, 3alaHHOro (opMyJoN Uin
rpaduKom

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpaduxom




17 Kommnosumus ¢pyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus Gyskmmi

20 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 IlepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIUA.
[IpaBuiia HaxOX/A€HNS IEPBOOOPA3HBIX

25 [TepBooOpazHbie 3NeMEHTapHBIX (YHKITUH.
[IpaBuia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpudecKnii CMBICI
WHTErpasa

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

)3 Brruucnenue onpenenéHHOro MHTerpana
o gopmyne HeroTona-JleiiOnumna

79 [IpumeHeHue nHTerpaia i HaX0XACHUS
IoIaiel TUIOCKUX PUTYp

30 [IpumeHneHue nHTerpaia A HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuii uddepeHInaTbHbIX

ypaBHEHUH




[Tpumeps permenuit nuddepeHImarIbHbIX

32 .
ypaBHEHHH
MatemaTtuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIMaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPHUECKOW OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUUYECKHUX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHYECKON OKPY>KHOCTH

Pemrenne TpuroHoMeTpu4EeCKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETpHUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTpuUeCcKuX
HEpPaBEHCTB

47 Perienne TpUroHOMETpHUECKUX
HEpPaBEHCTB
Konrpomnsnas padora: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIHMM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PEeILICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHbBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PETICHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCPAaBCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

37 HppalMOHATIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
HppalMOHATIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/bI PELLICHUS
HppalMOHATIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppalOHAIbHBIX YPaBHEHHH
2 I'padrueckue METOIbI pELICHUS
UppalMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLIeHus
[0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLIeHus
II0Ka3aTeIbHBIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pereHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padnueckue MeToab! pemeHus
68 MOKa3aTeIbHBIX U JOrapu(pMUIECcKux
YpaBHEHU
I'paduueckue MeTOIbI peLIeHUs
69 MOKa3aTeIbHBIX U JOrapu(pMUIEcKux

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKIX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

KonrponsHas pabdora: "UpparnuoHaibHeie,
IoKa3aTesbHbIe U JJorapudmudeckue
HepaBeHCTBA"

73

KomiiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJAMHATHOM TIOCKOCTH

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

80

81

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX YMCCJI OJIAd




peuieHns GU3NIEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KomrmiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHble U 11e51ble yncina

85 [TpuMmeHeHne TPU3HAKOB ICTUMOCTH
LEJIbIX YUCEl

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCEl

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJQ u HOK

28 [TpuMmeHeHHE TPU3HAKOB JICTUMOCTH
uensix yucen: HOJl u HOK

29 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEJI: OCTATKH 10 MOIYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH
LEBIX YUCEIN: OCTATKH [0 MOIYJIIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 LEeNbIX YuCcell: anroput™ EBkinaa mis
pelIeHus 3a1a4 B LIEJIbIX YHCIaxX

9 Kontponbnas pabota: "Teopus 1enbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.

PaBHOCHUIIbHEBIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEN UPpALMOHATIbHBIX
YpaBHEHUU

OcCHOBHbIE METObI PELICHUSI CUCTEM U
97 COBOKYIHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/bI PEHICHUS CUCTEM U
98 COBOKYIHOCTEH IMOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH JIOrapu(PMUUECKUX
ypaBHEHUH

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

IIpuMeHeHNE CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3a7a4 U 3a7a4 u3

101 pa3IMYHbIX 00JacTe HayKH U pealbHON
KU3HU, UHTEPIPETALUS OTYyUYEHHBIX
pe3yabTaTOB

[IpuMeHeHne cuCTEM K pEIEHUIO
MaTeMaTHYeCKUX 3a/1a4 ¥ 3a]1a4 U3

102 pa3IMYHbIX 00JacTel HayKH U pealbHON
YKU3HH, HHTEPIIPETALUs TOJTYYEHHBIX
pE3yJIbTaTOB




[IpumeHeHne HEPaBEHCTB K PEHICHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aj]1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, UHTEPIPETALUS [TOTYyYEHHBIX
pE3yJIbTaTOB
Kontposnbnas pabdora: "Cuctemsl

104 palOHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHHH"

105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpamMu

108 WppaunoHainbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 ITokazaTenbHbBIE CUCTEMBI C TTAPAMETPAMHU

112 Jlorapudmudeckue ypaBHeHHUS,
HEpaBEHCTBA C apaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpruyeckue ypaBHEHHUs C
napameTpamu

115 TpuronomeTpuyeckre HEpaBeHCTBA C

napameTpamu




116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[TocTpoenue u uccienoBanue
17 MaTeMaTHYECKUX MOJIENIel peabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C

rnapameTpamu

[TocTtpoenue u uccnenoBaHue
118 MaTeMaTHYECKUX MOJIENIel peabHbIX
CUTYaIUi C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTtpoeHue u uccnenoBaHue
119 MaTEMATHYCCKHUX MOIIGJIGI;'I PCATBbHBIX
CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

KonTponbnas padora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,

122
cUCTeMaTn3auus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 0600IIEHNE,
123 cUCTeMaTH3aIus 3HaHW: "Y paBHEHUS.
Cucremsbl ypaBHeHUI"

124 [ToBTOpenme, 0600MIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 060061IeHNE,

125
cucreMarnsanus 3HaHuii: "HepaBeHncraa"

126 [ToBTOpenue, 0600MIIEHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 060061IeHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 060061IeHNE,
128 cucreMaru3anuus 3Hanui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 060061IeHNE,
129 cucreMmarusauus 3Hauui: "lIponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,
130 cucremaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHnue"
131 [ToBTOpeHME, 0000IIECHNE, |
cucTeMaTu3anus 3HaHui: "Oynkuun"
132 [ToBTOpenue, o6o0IIEeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkiun"
133 [ToBTOpenue, 060061IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
134 HToroBast KOHTpoOJIbHASA paboTa 1 1
135 WtoroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 06061IeHNE, |
CHCTEMATHU3aIMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anreOpa U Hayajla MAaTEeMaTUYECKOT0 aHalln3a, reoMeTpusi. Airedpa u Havana
MareMatrudeckoro ananusa, 11 knacce/ Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u

npyrue, AkunonepHoe obmectBo «M3narensctBo «lIpocBemienue»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

[abynun M. U., I'azapsu P. I'., Tkauea M. B. u ap. Anredpa u Hayaia MaTeMaTHYECKOIO
aHaimza. [lunaktuueckue matepuansl. 10-11 kiaccel. ba3oslit u yriyonénnsiii yposau. (K

yueOnukyKounsirun, Anumona [I.A

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e I3natenscTBO «IIpocBerieHne» www.prosv.ru

e Oenepanus MHTEpHET-00pa30oBaHus, CETEBOE O0BEAMHEHHUE METOIUCTOB
www.som.fio.ru

e Pocculickas Bepcusi MEXIyHapOIHOTO poekTa CeTh TBOPUECKHUX yUUTENEH it-n.ru
e Poccuiickuii obmeoOpazoBarenbHblil [Topran www.school.edu.ru

e Ennnas komekius HuppoBeIX 00pa3oBaTeIbHBIX PECYPCOB
www.school-collection.edu.ru

e OenepanbHblil LEHTP HH(OPMALIMOHHO-00pa3oBaTeNbHBIX pecypcoB www.fcior.edu.
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