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INOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUMBACT MHCTPYMEHTAIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0y4aIolUuXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsl OCBOEHUS MH(MOpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJa/IeBalOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OopMyIHpyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHUMAaHHUS OCHOBHBIX TEHJICHIMI Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIEero oOpa3oBaHUsA U B
NOBCEIHEBHOH kMU3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMA U PACCyKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa u Hadajla MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPIpETAllud  TIOJYYCHHBIX  pENICHUuH, 3HAKOMATCA C  MpUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HaykKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Y4eOHbIil Kypc 007anaeT 3HAYMTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Yy4eOHbIi Marepuall, CIOCOOCTBYIOIIHIA
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JESTENIbHOCTH, TpeOyIolel MPOJOKUTENbHON  KOHIEHTpAlUd BHHMAHUSA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3ynbTar.

B ocHoBe Metonuku oOydeHus anreOpe M HadajlaM MaTeMaTH4YeCKOro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COAEpKATEIbHO-MEeTOANYecKne TuHuM: «Yncna



U BBIYUCIICHU», «DyHKUIMU U rpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYECKOro aHanusa», «MHoxkecTBa U JIOTMKa». Bce ocCHOBHbIE
COJIEP>KATEIIBHO-METOIUYECKUE JIMHUM HW3Y4arOTCS Ha NPOTSHKEHUH JBYX JIET
oOyueHHusi Ha YpOBHE CPEIHEro 0OIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
JApYr Ipyra U MOCTENEHHO HACBHIIAsACh HOBBIMU TEMAaMH W pasnuenaMu. J[aHHBIN
yU4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, TIIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarolmiuecs OBJaAeBalOT BcE Oolee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Yy HUX MOCJIeNI0BaTeNIbHO (popmupyeTcs u
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE NPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENLHO C(HOPMYIUPOBAHHON MaTeMaTUYECKOM 3aJaui, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenpbHO-MeTOANYECKAass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOIO o01iero oopazosanus. Ha ypoBHe cpennero o6iero
oOpa3oBaHusi oco0oe BHUMaHHE yAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOMIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHUs, paboTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCsi MHOXKECTBAa HaTypajibHbIX, IEJbIX,
pallMOHAJIBHBIX W JEUCTBUTEIBHBIX  YMCEJ  JOINOJIHAKOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4MCENl. B KaXIOM M3 JOTUX MHOXKECTB pPaccMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIeUU(UUYECKUE 3aJaud M OIEpalluy: [JEJIEHHE Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYEHUE KOPHS HATYypaJlbHOW CTEIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brmaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPyra HCIONb3YEMBIX YUCET U
3HAKOMCTBY C BO3MOYKHOCTSIMM MX NMPUMEHEHMS I PELIEHUS PAa3M4HBbIX 3a/1a4
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
NOCTPOCHUU MOJIEJIeH peaNbHOro MHUpA, HIMPOKO MCIONIB3YIOTCS O0OOLIeHHE U
KOHKPETHU3aIUS.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKJOM
pasnene IIporpammbl IpeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3amad. B
pe3ynapTaTe OOy4arolUecsl OBJIAJCBAIOT Pa3IMYHBIMM METOJAAMH  PEIICHHUS
pallMOHANBHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUW, HEPABEHCTB M CHCTEM, a TaKXKe 3ajady,



cojepkamux napaMerpsl. llomydeHHbIE yMEHHS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIeIOBaHNH (DYHKIUN C TIOMOIIBIO MPOU3BOJHOM, MPH PEIICHUHN MPHUKIAIHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJIBIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHasi comepkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€Tel 1o  (opmyrnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia MPOUCXOJIWT  JaJbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0ydYaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, pabOTl ¢  CHUMBOJBHBIMH  (opMamH,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npegiaraeT 3(pQPEeKTUBHbIE WHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK
A3bIKa HAYKH.

CopepxarenpHo-MeToquuecKass JMHUA «DyHKIMH U TpaQuKH» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
N0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIM, UX CBOWCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN [JIs1 pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
ynensiercs: (OpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKTY
pa3iIMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IOJTY4YEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Matepuan 3Toil coliepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUIN
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4HOil ¢dopme: aHATUTHYECKOM, rpaduueckoit u crnoBecHoi. Ero m3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MAaTeMaTHMYeCKUX, TaK U MPUKIAJHBIX 3ajad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENsATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHast conep)kaTelibHasl JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJIWTh HAaWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTo, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBbIIUICHHS, (POPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS



3aKOHOB MaTeMaTHKUA B HayKe, TEXHUKE U MCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONITUXCSI PE3yNbTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCKast JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKU
W TpejjararoT Haubojiee YHUBEPCAIbHBIM S3BIK, OOBEIMHSIOMIMN BCE pas3ieibl
MaTeMaTUKH MW €€ TNPWIOKEHWM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCHMIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOW MaTEMAaTHUKH W HCIOJL30BATh €0 JJISi BBIPAKEHUS CBOWX MBICIIEH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  dJEMEHTaMHU
MaTEMaTHYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
0Oy4JaroIMXcs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJli3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlMd IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJTaHUs BIUICTCHBI B KAXK/IbIN U3 pa3eiIoB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs JUIA pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEabHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3UPOBATH  IPOOJIEeMY.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTHYECKOTO aHaTU3ay.

Ha w3ydenune yueOHOTO Kypca «AnreOpa W Havajla MaTEMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOILICHTHI,
OeckoHeuHble TMepuoandeckue Apoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omnepanud ¢ JIGUCTBUTEIBHBIMH  4ucCIaMUA.  Moayib
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenb ¢ 1enbIM mnokaszaresieM. buHom Hprotona. Hcnosib3oBanue
MOAXOSIIEH (GOPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEIN JIJISI PEIICHUS MTPAKTUYECKUX
3a71a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTUuHbIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBbIE TIpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHMS M YpaBHEHHs-CIEeACTBUA. HepaBeHCTBO,
pEIIICHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUUN U
HEPaBEHCTB. MHOrO4YJIECHbl OT OJHOW MNEpeMEHHOM. JleneHue MHOrodjieHa Ha
MHOrOWwiIeH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  UEJIBIMU
ko3 dunmnentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
VPpalHOHAIBHBIX YPABHEHUMN.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX
YPaBHEHHUM.

[IpeobpazoBaHne BRIPAKEHUH, COJIEPKAITUX JIOTaPUDMBI.

Jlorapupmuueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUYECKIX ypaBHEHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakeHH. Pellienre TpuroHoMeTpruuecKiux ypaBHEHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHu#. Onpenenurenb MaTpULbl 2X2, €ro TIeOMETPUYECKH CMBICI U
CBOMCTBA, BBIUMCIICHUE €T0 3HAYCHHUs, IPUMEHEHUE ONPENEIUTENS Ul pelICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHHU. PelleHne INpUKIagHBIX 3a1ad C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccinenoBanume TMOCTPOEHHOM MOZENU C
MOMOILBIO MaTPHULL U ONPEETUTEINIEH.

[IocTpoeHne MaTeMaTHYECKUX MOJENIEH peallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHUI M HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH.

@OyHkuuu U rpadpuku

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Kommnosumms pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIMU Ha TIPOMEXYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (YHKUMU. DIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[lokazaTenbHass u jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YPABHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCHMOCTM B pEaJbHBIX MpOLEccaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoro aHajmsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
nocye0BaTebHOCTH. VICTOpHsI BOSHMKHOBEHMSI MATEMaTHUYECKOTO aHalM3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MPOrpecCru. JINHENHBIM U 3KCIOHEHIMATBHBIA POCT. Uncio €. @opmyna CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPeccUr JUIsl  PELIeHUs pealbHBbIX —3a/1ay
MPUKJIAJHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOUKM pa3pbiBa. ACHMMOTOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
VMHTEPBAJIOB JUIsl PEIICHUS HEpPaBEeHCTB. [IpMMEHEHHE CBONCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenre, reOMeTpUIECKUn U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpou3BogHass — cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oInepald HaJ MHOKECTBAMM M HX CBOWCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAHMS PEaNbHBIX MPOLECCOB M SBJICHUW, NPHU PELUICHUH 3a1ad W3 JPYrux
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUA

HarypanbHbie u nenble yncna. [[pumMeHeHne MpU3HAKOB JIEIMMOCTH LIEJIBIX
yycen, HauOombIuid oO0mui aenutens (mamee — HOJl) m HammeHbimee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa asis pereHus
3a/1ay B LEJbIX YHCIIAX.

Kowmrmnekcuble uucia. AnreOpandeckas U TpPUTOHOMETpUYEcKas (HOpPMBbI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE Omeparuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTh YpPaBHEHHWW W HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PellieHne TpUroHoMeTpU4YEeCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS CHUCTEM M COBOKYIHOCTEH palioHaIbHBIX,
UPpALMOHATBHBIX, TTOKA3AaTEIbHBIX U JOTapU(DMUYECKUX YPABHCHHI.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHu.



[Ipumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKW3HU, UHTEPIIPETALIMS IOJYYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX Y4EOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[IpuMeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOoNblIero W HAaMMEHBLIEr0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM Uil HAXOXKICHUS HAWIYYIIEero pEILICHUS B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoX1eHUs IepBOOOPa3HBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[IpumeHenue uHTErpana ajs HAXOXACHUS IUIOWAAEH MIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JPYTrUX HayKaxX, TEXHOJOTHUAX, cdepax
HSKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUHM HAyKh U JEATEIbHOCThIO YUYE€HOrO0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, peryispHas (u3NYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepam  TpoPECCHOHANBHON  NESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1ady MaTeMaTHYCCKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/ibl, OCO3HaHUE III00AIBHOTO XapaKTepa IKOJOTHUECKUX MPpoOieM, OpUeHTAITUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW JesATeNbHOCTU, 3TaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYID M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCHU(UKAIUH,
OCHOBaHUS /17151 000OIICHHS U CPAaBHEHHSI, KpUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEHUHSI
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHHUAX, MpeiaraTb KPUTCPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJNUTH CAMOCTOSTEIHHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHHIA
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAUBAaTh apTyMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOWpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyaMpoBaTh  BOINPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, IBJICHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIIEHHS M BBIBOJBI 1O pPE3ysbTaTam
MPOBENCHHOTO  HAOMIONCHMS, WCCIECNOBAaHUS, OICHUBAThH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh ACUIMTH MHPOPMAIINK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJISI PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAINIO, MPEJICTABIATL €€ B pa3nyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBHH C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX U IIMCBMCHHBIX TCKCTaX, AaBaTbh ITOACHCHHUA IIO XOI[y peIHeHI/IH 3agadu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBlI,
HpO6H€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

npcacCTaBJIsATh pGBYJ'IBTaTI)I peuicHud 3a4a4r, SKCIICPUMCHTA, UCCICAOBAHNA,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3ajay
MIPE3EHTAIMNA U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BRIOUPATh CIIOCOO pEMICHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHUH ¢ Y4ETOM HOBOW MHGOpMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHON  pedJekcuu KaKk  OCO3HAHUS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPH PEIICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI U HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOroBapuBaThCsA, OOCYXKJaTh TMPOIECC M pe3yJbTar padOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UJieHAaMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy obOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE Pe3ybTaThl MO OTJEIbHBIM TeMaM paboued MporpaMmbl Yu4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHIECKOTO aHAIN3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCIO0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YHUCEI, MOAYJb JEHCTBUTEIBLHOIO YHCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTH MPUOIKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY PE3yJbTaTa BBIYNCIICHU;



CBOOOJIHO OMEpUPOBATHh TMOHATHEM: CTEMEHb C IIeJIbIM IOKa3aTeseM,
MCITOJIB30BAaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKA3aTENIEM;

CBOOOIHO OIEpPUpPOBaTh MOHATHUAMU: JIOTapUPM UHCIa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCIJIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M ApKTAHTEHC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pPAllMOHAJIBHBIX YPaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHH MHOTOWIEHA, MPUMEHSThH
JIeJIEHNEe MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pEeLIeHus 3a1ad4;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MAaTpUla, OMNPEACIUTENIb MaTpUlbl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYKCICHHS €r0 3HAYEHUS,
IIPUMEHATh ONPEACIIUTENIA Ul PELIEHUs CUCTEMBl JIMHEHHBIX YpPaBHEHWH,
MOJEIUPOBATh PEAIbHBIE CUTYAllMU C MIOMOILBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UJIsi NpeoOpa3oBaHMS
BBIPAKCHUH;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKECHUM;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IIOMOIBIO PABHOCHIIbHBIX
MIEPEXO0/I0B WA OCYIECTBIISA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl JUIs TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHSATh  HeoOXxoaumble  (HOPMYIBI  JIJII  pPEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIUPOBATh peallbHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHUEM alllapaTa aireophl.

DOyHKUMH U TPaPuKu:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3aaHusl (QyHKIHUH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMHOO3MIMUSA (QYyHKUMKA, Trpaduk QyHKOUH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB (PyHKUINA;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMHU: OOJACTH OIpPENENCHUS M MHOMXECTBO
3HaYeHUH QPYHKINUU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpPUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIC (DYHKIUH,
nepuoanyeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBI U
MUHUMYMbI (pyHKLIMH, HaumOOJblllee M HaUMEHbIIEe 3HAauyeHUEe (PyHKIMU Ha
IPOMEXKYTKE;

cBOOOHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypadbHBIM U
[ENBIM TOKa3zaTeaeM, rpa@uK CTENEeHHOW (PYHKIHH C HATYpPaJbHBIM U IEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTeneHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(bYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U IOCTPOSHUE UX TPAPUKOB;

cBOOOZIHO OMEpHUpPOBATh MOHATHSIMH: IOKa3aTelbHas M JorapudmMuyeckas
byHKIIMHU, UX CBOMCTBA U TrpadUKH, MCIOJIB30BATh MX TpapUKH IS pPElIeHUs
YPaBHEHU;

CBOOOJIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oTpesieNieHue TPUTOHOMETPUUECKUX (DYHKITUI YNCIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku  GYHKIUN JUId  HWCCIEAOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB M PEabHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOMHO ONEpUPOBATHh TOHATUSAMHU: apuMeThdeckas U TeoMEeTpUUecKas
nporpeccusi, 0eCKOHEYHO yOBIBArOIasi reOMETpUUecKasi MPOTrPeccus, TMHCHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOopMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh MPOTPECCUU IS PEIICHUS pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa,



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIEA0BATEIbHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IIOCJIEIOBATENBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKACHUSA MAaTEMaTHYeCKOro AaHalM3a Kak aHalausa
OECKOHEYHO MaJlbIX;

CBOOOJIHO OMNEpPUPOBATh TMOHSATHUSMHU: HENPEPbIBHBIE (DYHKUIUU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI Tpaduka QyHKINM;

CBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HENpEpbIBHAs Ha OTPE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIlEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
IBYX (YHKIUH, 3HATh IPOU3BOIHBIEC 3JIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXECTBO, ONEpalMy  Haj
MHO>KECTBaMU;

UCITIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONIMCAHUSI PEaJIbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO OINEPUPOBATH MOHSATUSAMH: OIPEAEIICHHE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOT0 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIU3a»:

Yucia ¥ BbIYHCICHHSA:

cBOOOZIHO OMNEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO€ YHUCIIO,
MHO>KECTBA HAaTypaJIbHbIX M LEJbIX YUCEN, MCIOJIb30BATh MPHU3HAKHU JEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™m EBkinna;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBaTh
HaATypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKOI (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(MHUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEUICHUS C  I[OMOIIBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYILECTBISATh OTOOp KOpHEW IMIpU pEHIEHWH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBATh IMOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHATUSMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI M CUCTEMBI-CIICJICTBHS, HAXOAUTH PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarb palMOHAJIbHBIE, UppalMOHaJIbHBIE, II0Ka3aTEeIIbHEIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U ITapaMeTPhl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJIEJIMPOBaTh pEajlbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJB30BAHMEM alllapara anreopsl,
WUHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTar.

DyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T'€OMETPUYECKHE O00pa3bl ypaBHEHUA U  HEPABEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOZIHO OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (YHKUMU JJII MOJEITUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajm3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsSl UCCIIEIOBaHMS (DYHKIIMM Ha MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

WCIIOIB30BaTh NPOU3BOAHYIO JUI HAXOXKACHUS HAWIIY4dIlero peleHus B
NPUKIIAJHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-DKOHOMMYECKHX, 3ajadax, I
ONpEJENeHUs] CKOPOCTH W YCKOPEHHWsS TMpoliecca, 3aJaHHOro (QOopMyIJIoNn WM
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKUIMHA ¥ BBIYHUCISATH
uHTerpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TJIOLIAHN MIIOCKUX (DUTYp U OOBEMBI TEJI C TOMOIIBIO HHTETpaa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3nYecKoro xapakrepa, Cpe/ICTBaMi MaTEMaTHUYECKOTO aHAJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB
Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM POBbLIE)
KonTpoabHbie
n/n NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
MHOK€eCTBO ICHCTBUTEIBHBIX YHUCEIL.
M .P
1 HOTORICHAE auHOHaﬂbHHi YPABHEHILL H 22 2 https://uchi.ru https://resh.edu.ru
HCpPaBCHCTBA. CucreMsbl TMHEHHBIX
YpaBHEHUU
O .C
2 ynKuH u rpagpuii. Crenerras gynkuua ¢ 12 1 https://resh.edu.ru/ https://uchi.ru/
IIEJTBIM TIOKa3aTelIeM
A i N-ofii .
3 pHQMeETHHecknit Kopeith N-0ff cTereiik 18 2 https://uchi.ru/ https:/resh.edu.ru/
WppanmonansHble ypaBHEHUS
I1 L
4 oxasae/biias gymkuns. oxasatensipie 10 1 https://uchi.ru/ https:/resh.edu.ru/
ypaBHEHUS
Jlorapudpmuueckas pyHKIUS. .
5 18 1 https://uchi.ru/ https://resh.edu.ru/
Jlorapudmudeckue ypaBHeHUS
T
6 PHPOHOMCIPIHCCKHE Bhipiemt 1 22 1 https://uchi.ru/ https://resh.edu.ru/
ypaBHEHUs
7 [TocnenoBarenbHOCTH U MPOTPECCUH 10 https://uchi.ru/ https://resh.edu.ru/
8 HenpepsiBable pynkiuu. [IpouszBoanas 20 https://uchi.ru/ https://resh.edu.ru/
IT 606
9 OBTOP CHIE, ODODIICHIE, CHCTEMATHIALI 4 1 https://resh.edu.ru/ https://uchi.ru/
3HAHUUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11


https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IIpakTuuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 24 5 https://resh.edu.ru/
MPOU3BOIHOMN https://uchi.ru/
https://resh.edu.ru/
2 [TepBooOpasHast 1 HHTETpa 12 1 httos-//uchi.ru/
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 16 1 https://resh.edu.ru/
TpuroHomeTpuyeckre HEpaBeHCTBA https://uchi.ru/
4 HppannonaibHbie, MoKazaTebHbIE U 24 1 https://resh.edu.ru/
norapu(MUYECKUE HEPABEHCTBA https://uchi.ru/
https://resh.edu.ru/
5 KommnekcHbie uncia 8 1 . .
https://uchi.ru/
https://resh.edu.ru/
6 HarypanbHsle u nensie yucna 10 1 httns://uchi.ru/
Cucremsl palluOHAIBHBIX, HPPAITMOHATBHBIX
patt ppatt https://resh.edu.ru/
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1 . .
. https://uchi.ru/
ypaBHEHUH
8 3 16 1 https://resh.edu.ru/
AT € napaMeTpamMi https://uchi.ru/
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS https://resh.edu.ru/
9 - 14 1 .
3HAHUU https://uchi.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 140 10 0



https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos
Ne /i Tema ypoka KoHTpomsHbie JJIeKTPOHHBbIE LU (POoBbLIE 00pa3oBaTebHbIE
Bcero pecypcbl
padoTshI
1 [[MHOk€ecTBO, Onepaliy Hal 1
MHOXECTBAMHU U UX CBOMCTBA
2. Juarpammsl Diinepa-Benna 1
[IpuMeHeHne TeopeTUKO-
3. MHO’KECTBEHHOT0 amnrapara Jjis 1 https://uchi.ru/b2t/teacher/check/5089325
pelieHus 3aaq
" OOBIKHOBEHHBIE U JCCITUYHBIE JPOOH, 1
OCCKOHEYHBIC TICPUOIHMYECKUE TPOOH.
5. [TpornieHTHI. 1
6. [Ipumenenue apobeii u NPOLEHTOB IS 1
perieHust MPUKIaAHBIX 33729
7. JleicTBUTENbHBIE YHCIIA. 1
8. PauonatbHbIC 1t HPPAIHOHATLHEIC 1 https://uchi.ru/b2t/teacher/check/5089324
qucna
9. Apudmerrueckue onepaum ¢ 1
JEHCTBUTENLHBIMU YU CIIAMU
10 Mozv[ym, JEHUCTBUTEIBLHOTO YHCIIa U €r0 1
CBOMCTBa
11 CrapToBas JuarHocTHKa (BXOJHOMN 1
KOHTPOJIb)
12. OCHOBHBIE METO/IbI PELICHHUS LIEIbIX 1



https://uchi.ru/b2t/teacher/check/5089325
https://uchi.ru/b2t/teacher/check/5089324

13.

YpaBHEHUU

OCHOBHBIE METO/IbI peIIeHUs TPOOHO-
palMoHaIbHBIX YPaBHCHUHN

14.

OcHOBHEIE MCTOJbI pCHICHUSA LCIIbIX U
JTpOOHO-pallMOHATIBHBIX HEPABEHCTB

15.

16.

17.

MHOro4wieHsl OT OAHOW NEPEMEHHOM.
Jlenenue MHOTO4YJIEHa HA MHOTOUJICH C
ocrarkoM. Teopema be3y.
MHOrouseHb! C HeTbIMHA
kodurnmentamu. Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

18.

19.

Martpuiia cucTeM JTUHEHHBIX YpaBHEHUIA

Onpenenurens MaTpULBI 2X2, €ro
TeOMETPUUYECKUN CMBICT M CBOMCTBA.
Brruncnenue 3HaueHUN ONpeAeTUTENS

20.

[IpuMeHeHne onpenenuTens s
pEeLIeHUs] CUCTEMBI JINHEUHBIX
ypaBHEHUH

21.

22.

23.

Pemenue npukinaaHeix 3amay ¢
TTOMOIITBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

KonrtponsHas padora Nel no reme
"PanonanbHble ypaBHEHUS U
HepaBeHCTBAa. CUCTEMBI JIMHEHHBIX
ypaBHeHUH"

OyHKIHSI, CIOCOOBI 3aJaHUs (PYHKITHH.
B3anmuo obpatHble QyHKIHH.
Komnozunus GyHkiuit

https://uchi.ru/b2t/teacher/check/5089326



https://uchi.ru/b2t/teacher/check/5089326

I'padux GpyHkumu. DneMeHTapHbIe

24.
npeoOpa3oBanus rpaguKoB QyHKIUN
’5 OO6nacTh ornpeeneHuss 1 MHOXKECTBO
3HAYCHHUH (PYHKITUH.
26, Hynu pynkmun. [pomexyTku
3HAKOIIOCTOSIHCTBA.
7. YérHble 1 HeUETHBIC (PYHKILINU.
[Mepuoanueckue GyHKINU.
)8, [TpomexyTKM MOHOTOHHOCTH (DYHKIIHH.
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.
29 Haubonpiiee 1 HanMeHblee 3HAYCHNE
(GYyHKLIMN Ha IPOMEXYTKE
Jluneitnas, kBagpaTuuHas QyHKIUU.
30. DneMeHTapHOE UCCIIEIOBAHUE U
rpaduku GyHKIUH
JpoOHo-nuHelHast QyHKIIHSL.
31. DneMeHTapHOe HCCIIeIOBAHUE U
MOCTPOEHUE IPaUKOB ATUX QYHKIUN
3. CreneHsb ¢ 11eTbIM MOKa3aTesneM. bunom
Herorona
KonTponbnas padot Ne2 no teme
33. "CrenenHnas ¢pynkuus. E€ cBoiicTBa 1
rpacduk"
CrenenHast GyHKIUS C HATypalIbHBIM U
34. eJIBIM nokaszareiieM. E€ cBoiicTBa 1
rpaduk
35. APHPMETHHCCIHH KOpeHb HATYPATbHOI https://uchi.ru/b2t/teacher/check/5089320

CTEIICHU U €0 CBOMCTBA



https://uchi.ru/b2t/teacher/check/5089320

[TpeoOpa3oBaHUs YHCIOBBIX

36 BBIPAKCHUM, COAEP/KAIUX CTEIICHU
37 BriHECceHME MHOXKHTENS U3-T10]] 3HAKa

' KOPHS
38. BreceHnne MHOXKUTENS 110J] 3HAK KOPHS
39 Coxparmienue 1po6eii, coaepiKanmx

' paIKaIbl
20 IIpeoOpa3oBaHue UppaluOHATBHBIX

' BBIPAKEHHI

CoiicTBa u rpaduk KOpHS N-0if CTETIeHN

41. Kak (pyHKIMH 00paTHOI CTETIEHU C
HaTypaJIbHBIM I0Ka3aTelIeM
O06001IeHre MaTepraa 1Mo TeMe

42. "Apudmerrueckuii KOpeHb N-0if
crerneHu”

KontponbHas pabora Ne3 o reme

43, "ApudpmeTrueckuii KOpeHb N_oi
creneHu”

44. HppaunoHaibHble ypaBHEHHUS.
HppaumnoHanbHble ypaBHEHHUS.

45. OcCHOBHBIE METO/BI PELLICHUS
MppalMOHATIbHBIX YpaBHEHUI
HppanmonanbHble ypaBHEHHUS.

46. OCHOBHBIE METO/BI PELICHUS
UppalMOHATIBHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH

' UPPaLMOHAIIBHBIX YpaBHEHUI
48. PaBHOCHIIBHBIE TEPEXOBI B PELIEHUN




HMPPALMOHAIIBHBIX YPABHEHUN

49, Pemenue nppanroHanbHbIX YpaBHEHUI
50. Pemrenne nppaliMOHaIbHBIX YpaBHEHUN
51 O6006menue o reme "MpparmoHaIbHBIX
ypaBHeHUs"
5y KonTponbnas padora Ne4 mo teme "
HppannonanbHbie ypaBHEHUA"
53. CT?HGHI’UC PAIHOHATILHBIM HOKA3ATEICM https://uchi.ru/b2t/teacher/check/5089323
u e€ cBOMCTBA
” Crenenb ¢ pallMOHAIBHBIM [1OKA3aTEIEM
1 €€ CBOMCTBA
- CreneHsb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
1 €€ CBOMCTBA
c6. [TokazarenbHast QyHKIHS, €€ CBOMCTBA U
rpadux
Hcnonb3oBanue rpaduka
57. MOKa3aTeIbHON (QYHKIUH JUIS peLLICHUS
ypaBHEHUH
AJNTOPUTM pelIeHHs] TOKa3aTeIbHbIX
58. ypaBHEeHUH. MeToJ BBEACHUS HOBOM https://uchi.ru/b2t/teacher/check/5089327
IIEpEMEHHOM
[TokazaTenpHbie ypaBHeHUs. OCHOBHBIE
59. METO/Ibl pEeIIeHNUs TOKa3aTeIbHbIX
ypaBHEHUH
[TokazarenbHble ypaBHEeHUS. OCHOBHbIE
60. METO/bI PEIIEHHS MIOKA3aTEIbHbIX https://uchi.ru/b2t/teacher/check/5089328

YpaBHEHUU



https://uchi.ru/b2t/teacher/check/5089323
https://uchi.ru/b2t/teacher/check/5089327
https://uchi.ru/b2t/teacher/check/5089328

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE

61. METOJBI PELUICHUS ITOKa3aTEIbHBIX
YpaBHEHUU
KontponbHas padota Ne5 o teme

62. "IToxa3zarenbHast QyHKIIHSL.
ITokazarenbHble ypaBHEHUS"

63. Jlorapudm yucna.

64. CaoiicTBa siorapugma

65. Hcnok30Banue cooricTs HorapnqiMOB https://uchi.ru/b2t/teacher/check/5089329
IpH IpeoOpa30BaHUU BBHIPEDKEHUN

66 JlecsiTuuHbIE U HATYpaJIbHbIE
Jorapudmpl

67, JlecsiTuuHBIE U HATYpaJIbHbIE
sorapupmMsbl

es. [Ipeobpa3oBaHue BbIpaxeHHH,
COJIepKALIHX JIOTapU(MBI

69, [IpeoOpa3oBanue BbIpaxeHHH,
COJIepKaLIHX JIOTapU(MBI

20, Jlorapudmuueckas pynkuus, e
CBOMCTBa U rpauk

71 Hcnonb3oBanue rpaduka GyHKIMU 115
pelIeHNs] ypaBHEHUIN

2. OyHKIMOHAIBHO-TpapUIECKUI METO
peleHust JorapupMHUUECKUX ypaBHEHUN

73. Jlorapudmuueckre ypaBHEHUS.

24, Jlorapudpmuueckue ypaBHEHUS.

OcHoBHBIC MCETOJbI PCHICHUS.



https://uchi.ru/b2t/teacher/check/5089329

Jlorapudmmuueckue ypaBHEHUSI.

7> OcCHOBHBIE METO/bI PELLICHUS
26, PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
Jorapu(pMUUECKUX ypaBHEHUN
77. Pemenue norapupMudeckux ypaBHEHHMA
78. Pemenue norapupMudeckux ypaBHEHHMA
79 O606mmenue o reme "Jlorapudmel.
Jlorapudmuueckue ypaBHeHus"
KonTponbnas padora Neb no teme
80. "Jlorapudmuyeckast QyHKITUS.
Jlorapudmudeckune ypaBHeHUS"
Paguannas mepa yria. IloBopot Touku
81. BOKpYT Hadana koopauHat. Koopaunarsl https://uchi.ru/b2t/teacher/check/preparing/7533/5089340
TOUYKH OKPY’KHOCTHU
Tpuronomerpuyeckas OKpyKHOCTb,
82. OIIpeIEJIEHUE TPUTOHOMETPHYECKUX
(yHKIMI YKCIOBOTO apryMeHTa
83. CHIyc, KOCHHYC, TAHTEHC H KOTAHTHC https://uchi.ru/b2t/teacher/check/preparing/7599/5089339
YKCIIOBOTO apryMeHTa
aa. 3HaKM CUHYCA, KOCHHYCA, TAHT€HCA U
KOTaHI'€Hca yria
3aBHCUMOCTb MEXKIY CUHYCOM,
85. KOCHHYCOM M TAaHT'€HCOM OJJHOTO U TOT'0
Ke yria
86. CuHyc, KOCUHYC ¥ TaHT€HC YIJIOB a U -a https://uchi.ru/b2t/teacher/check/5089331
87. DOopMyIIBI CIOKEHUS https://uchi.ru/b2t/teacher/check/5089334
88. CuHyc, KOCUHYC ¥ TaHT€HC JIBOIHOTO https://uchi.ru/b2t/teacher/check/5089332



https://uchi.ru/b2t/teacher/check/preparing/7533/5089340
https://uchi.ru/b2t/teacher/check/preparing/7599/5089339
https://uchi.ru/b2t/teacher/check/5089331
https://uchi.ru/b2t/teacher/check/5089334
https://uchi.ru/b2t/teacher/check/5089332

yria
CuHyc, KOCUHYC U TaHTEHC

89.
IIOJIOBUHHOIO yTIja
90. DopMysbl IPUBEICHUS https://uchi.ru/b2t/teacher/check/5089335
91 Cymma u pa3HocTh cuHycOB. Cymma u
Pa3sHOCTh KOCUHYCOB
92, IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKEHUN
93. ApPKKOCHHYC 4yHCIIa. Y paBHEHHUE: COSX=a https://uchi.ru/b2t/teacher/check/5089336
94. Apxkcunyc yncna. YpaBHeHue Sinx=a https://uchi.ru/b2t/teacher/check/5089337
95. ApkTraHreHc yucna. Y pasHeHue tgx=a https://uchi.ru/b2t/teacher/check/5089338
%. Pemenne TpuroHoMeTpu4eCcKux
YPaBHEHUH, CBOIALINXCA K KBaAPAaTHBIM
97, VYpaBHeHUs1, cBOAAIIMECS K KBaJPAaTHbIM,
3aMEHa IEPEMEHHBIX
98, VpaBHeHUs, pelaeMble pa3ioKeHUEM
JIEBOW 4aCTH HAa MHOXKHUTENIN
99, OnHOpPOIHBIE TPUTOHOMETPUYECKHE
YpaBHEHUs
100. Pemienne TpuroHoMeTprUUECKUX
YpaBHEHUN
1oL Pemienne TpuroHoMeTprUYECKUX
YpaBHEHUI
KonrtponsHas padora Ne7 o reme
102. "TpUroHOMETPUYECKHE BBIPAKEHHSL.
Tpuronomerpuyeckue ypaBHeHUs "
103. [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS



https://uchi.ru/b2t/teacher/check/5089335
https://uchi.ru/b2t/teacher/check/5089336
https://uchi.ru/b2t/teacher/check/5089337
https://uchi.ru/b2t/teacher/check/5089338

OCJIE0BAaTEIILHOCTEH.

104. Meto MaTreMaTHYECKON MHIYKIIMU
MOHOTOHHBIE U OTPaHUYEHHBIE

105. MOCIea0BaTeNbHOCTH. MicTopus aHanusa
0ECKOHEUHO MaJIbIX

106. Apudmerndeckas U reoMeTpudecKas
IIPOrpeccuu

107, beckoneuno yObIBaroras
r€OMETPUYECKas POTrpeccus

108, Cymma 0eCKOHEYHO yOBIBAIOIICH
reOMETPUUYECKOI MPOrpeccuu

100. JIMHENHBIN U SKCIOHEHIIMATILHBIA POCT.
Yuco e.

110. dopmyJia CI0KHBIX IIPOLIEHTOB
Hcnons3oBanue nporpeccun 1uist

111. pemeHus pealbHbBIX 3a1a4 IPHUKIIQJHOTO
Xapakrepa

11, KonTtponbHast pabota Ne§ o reme
"[TocnenoBaTenbHOCTH U TIpOrpeccHu’”

113. HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa

1 Touka pa3pbiBa. ACUMITOTHI I'paUKOB

* GyHKIMIT

115, MeTto MHTEpPBAJIOB JUIsl PEIICHUS
HEPABEHCTB

116 MeTto MHTEpPBAJIOB JUIs pEIICHUS

" HEpaBEHCTB
117. Meroa MHTEPBAJIOB ISl pELICHUS




HEPABEHCTB

[IpumeHeHne cBOMCTB HEMPEPHIBHBIX

e GyHKUMN 1715 pelieHus 3a1a4 1

119 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
(GyHKUIMN 1715 pelieHus 3a1a4

120. OHpCl[GJIGHI/If, FE€OMETPUUECKUNA CMBICT 1
IIPOU3BOIHOM

11 OnpeneneHHft, (bu3nuecKkuil CMbICTT 1
IIPOU3BOIHOM

122. [Tpon3BoaHBIC AIIEMEHTAPHBIX (QYHKINH 1

123, HaxoxzaeHue mpon3BoIHBIX 1
3JIEMEHTapHbIX (YHKIUN

14, IlepBas u BTOpasi NpOU3BOJHBIE 1
byHKIIUN

125. [TponsBoaHast cyMMBI pyHKIUIH 1

126. ITpouzBonHas npousBeneHus QyHKIMHA 1

127. [Ipown3BoiHas 4aCTHOTO (PYHKIMMA 1

128. ITpon3BoHas KOMITO3UIMU QYHKIIUN 1

129, JuddepeHurpoBaHue CiI0KHON 1
byHKIIH

130. VYpaBHeHHE KacaTelbHOU K TpauKy 1
byHKIIH

131 VYpaBHeHHEe KacaTeIbHOU K TpauKy 1
GbyHKITII

132, KonTponbnas padota Ne9 no teme 1
"[IponsBoHas"

133. [ToBTOpeHue, 06001IeHNE, 1




CUCTEMaTU3alUs 3HAHUN:
"TToka3zarenpHas GyHKIHA"

[ToBTOpeHue, o600IIEeH e,

134. _ 1
cucteMaTtu3anus 3Hanuii: "Jlorapupmer"
[ToBTOpeHue, 06001IEHNE,
135, CUCTEeMaTH3allusl 3HAaHH: 1
"Tpuronomerpuieckue GOpMyJIbI.
TpuronomeTpuueckue ypaBHCHHUS
136. HToroBast KOHTpOJIBbHAS paboTa 1 1
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne n/n Tema ypoka KountpoabHubie wHppoBnic
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypenI
1 [ToBTOpenue. @opmyiibl 1
' muddepeHmpoBaHus
2. [IpaBuna nuddepeHnrpoBanus 1
3 [IpumeHeHne Mpou3BOIHOM K 1
' uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
4 [IpuMeHeHne Npon3BOHOM K 1
' UCCIeI0BaHMIO QYHKIINI HAa SKCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K
5. WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD 1
U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
6. UCCIIeIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTb 1
U DKCTPEMYMBI
. CraproBas JMarHoCTHKa (BXOJHOMN 1
’ KOHTPOJIb)
Haxoxnaenue HaubobIIero u
8. HaMMEHBIIIETO 3HAUYEHUs HENPEPBIBHON 1
(GyHKIIMU Ha OTpe3Ke
Haxoxnaenue Hau6obI1ero u
9. HaUMEHBIIETO 3HAUYEHUs HENPEPbIBHON 1
(GYHKIIMHM Ha OTpe3Ke
10. Haxoxnenne HauOOJIBIIErO U 1




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GbyHKIMN Ha OTpE3Ke

Haxoxnenune HauOOJIbIIErO U

11. HAaMMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(byHKINU Ha OTpE3Ke

1. HccnenoBanue (pyHKIMM U IOCTPOEHUE €€
rpadguka

13. [Toctpoenue rpadukoB GpyHKIIHIA

14 Cas3b Mex 1y rpa@ukoM QYHKIIMH U
rpaduKoM e€ MpoUu3BOJHOMN
[IpuMeHeHne MpON3BOIHOM IS

15. HaXO0XKJICHUS HAaWTy4IlIero penieHus B
MPUKIIAJHBIX 3a7a4ax
[IpuMeHeHne MpON3BOIHOM IS

16 OIIpe/ieNIEHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOro GopMyJIoi UiIn
rpaduKom
[IpuMeHeHne Mpou3BOJHON [

17 OTIpe/IeNIEHUs] CKOPOCTH U YCKOPEHUSI
nporecca, 3a1aHHOro GopMyJIoi UiIn
rpaduxom

18. Komnozunus ¢pyHkimit

19. Komnozunus GyHkiumit

20. Kowmnoszunus ¢yHkimit

1. I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOMU TIOCKOCTH

~ I'eomeTpuueckue oOpa3bpl HEPABEHCTB Ha

KOOPJMHATHOM TIOCKOCTH




O060611enre 1o TeMe "UcciienoBanue

23. (GYHKIMI ¢ TOMOIIBIO IPOU3BOIHOMN"
" Kontponbnas padora Nel "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"
55 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
26. [lepBooOpa3HbIe AIeMEHTAPHBIX ()YHKITHIA.
27. [IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX
-8 NHuterpai. I'eoMeTpu4ecKnuid CMBICI
' UHTErpaia
29 Brruncnenue onpenenéHHOro HHTErpaa mno
dbopmyne Hetotona-JIeitbuuia
30, Brruncnenue onpenenéHHOro HHTErpaa mo
dbopmyne Hetotona-Jleitbuuia
31 [IpumeneHue nHTerpana s HaxoXKIACHUS
' IIOMIAIEH TIOCKHUX GUTYp
3 IIpumeHeHne nHTErpana Juis HaxoKIACHUS
' 00BbEMOB reOMETPUYECKUX TeT
33, [Tpumeps! pemennit quddepeHnnaIbHbIX
ypaBHEHUH
3 [Ipumeps! pemennii qudpepeHnaIbHbIX
* YpaBHEHUU
MatemaTnueckoe MOJEINPOBaHNE
35. pCabHBIX MPOLIECCOB C MIOMOIIBIO
mudepeHIaTbHBIX YPaBHEHUH
36 KonrtponsHas padora Ne2 o reme

"ITepBooOpa3Has u uHTErpan”




Tpuronomerpuueckue GyHKIUH, UX

37.
CBOWCTBA U TpapuKu

38. DyHKIUA Y=COSX, € CBOMCTBA U TpaduK

39. ®ynkuus y=sinx, e€ coiictsa u rpaduk

20, OyHkimu Y=tgx u y=Ctgx, ux cBOWCTBa U
rpaduku

AL Peurenne TpuroHoMeTpu4eCKuX ypaBHEHUM
C TIOMOIIIBIO TPaPUKOB
OTb60p KOpHEH TPUTOHOMETPHUICCKIX

42. YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

13, OT60p KOpHEI TPUTOHOMETPHUUECKUX
YPaBHEHHI C TIOMOIIIBIO TPaPUKOB

a4, OT60p KOpHEI TPUTOHOMETPHUUECKUX
ypaBHEHU METOJI0M Iiepebopa
OT60p KOpHEN TPUTOHOMETPUUECKUX

45, YPaBHEHUH € MOMOIIBIO JBOMHOIO
HEpaBEHCTBA

6 OT60p KOpHEIN TPUTOHOMETPHUUECKHUX
- YPaBHEHHI Pa3IMYHBIMH CIIOCOOAMH
47. Tpuronomerpruyeckue HepaBeHCTBA
g MeTo/IbI pelIeHrs TPUTOHOMETPHUIECKUX
8 HEPABEHCTB
49 Pemenne TpuroHoMeTprudecKux
' HEPABEHCTB
50 Pemenne TpuroHoMeTpruUeCcKUX

HCPAaBCHCTB




O6o06mienue no Teme "['papuku

>h TPUTOHOMETPHUECKUX (PyHKIHUN"
Kontponbnas padora Ne3 "['paduku
52. TPUTOHOMETPUUECKHUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"
53 OcHOBHbBIE METOABI PELICHUS
' MOKa3aTeIbHbIX HEPABEHCTB
- OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
55 OcHOBHBIE METOABI PELICHUS
' MOKa3aTeIbHBIX HEPABEHCTB
56 OcHOBHBIE METOABI PELICHUS
' MOKa3aTeIbHbIX HEPABEHCTB
7. OCHOBHBIE METO/IbI PEILICHUS
norapuMUIECKUX HEPABEHCTB
cg. OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MUIECKUX HEPABEHCTB
59, OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
£0. OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
61 OCHOBHBIE METO/IbI PEeILICHUS
HppallMOHANILHBIX HEPABEHCTB
6. OCHOBHBIE METO/IbI PEeILICHUS
UppalMOHANILHBIX HEPABEHCTB
63, OCHOBHBIE METOJIBI PETICHUS

HPPALMOHAJIBHBIX HEPABEHCTB




64.

65.

66.

OcHoBHBIC MCTOJbI pCHICHUS
HppaluOHAJIbHBIX HCPABCHCTB

I'paduueckue METOIbI peIICHUS
UppaIMOHAIBHBIX YPaBHEHHMA
I'padmyeckue MeToabI perieHUs
UppaIMOHAILHBIX YPaBHEHHHA

67.

68.

69.

I'padmyeckue MeToAbI pelIeHUs
[I0KA3aTENIbHBIX YPABHEHUM
I'pacdmueckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB
I'paduueckue METOIbI pELICHNUS
norapu()MUYECKUX ypaBHEHUI

70.

71.

72.

I'padmyeckue MeToabI pemieHUS
norapuMUIECKUX HEPABEHCTB

I'padmueckue MeToabl pemeHus
norapuMUYECKUX HEPABEHCTB

I'paduueckue MeToabI peIICHUS

ITOKa3aTCIIbHBIX U J'IOl"apI/I(l)MI/I"IeCKI/IX

ypaBHEHUH

73.

I'paduueckue MeToabI pelICHUs

MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX

YpaBHEHUU

74.

75.

I'paduueckue MeTo bl peLeHus

MOKa3aTeIbHBIX U Jorapu(pMUIecKux

HEpPaBEHCTB

I'paduueckue MeTO bl peLIeHUs

IIOKa3aTCJIbHBIX U J'IOl“apI/I(I)MI/I‘-ICCKI/IX

HCPAaBCHCTB




KonrtponsHas pabora N4

76. "NppainnoHaibHble, I0OKa3aTeIbHbIE U
norapupMUUECKUEe HEpaBeHCTBA"
77 KommiekcHbie uncia. Anredpandeckas
' (OpMBI 3aMCH KOMILIEKCHOTO YKCIIa
KommekcHsble unca.
78. Tpuronomerpuueckas GOpMbI 3aUCH
KOMILJIEKCHOT'O YHCIIa
29 Apudmerndeckue onepaum ¢
' KOMILIEKCHBIMHU YU CJIaMU
20 Apudmerndeckue onepauu ¢
' KOMIUIEKCHBIMU YHCIIaMU
g1 N300pakeHre KOMIUIEKCHBIX YHCEIl Ha
' KOOP/AMHATHOH MJI0CKOCTH
g2 ®opmyna Myaspa. KopHu N-oi1 ctenenu u3
' KOMIIJIEKCHOTO YHCIIa
[IpuMeHeHne KOMIUIEKCHBIX YHCEI JUIs
83. peuieHns GU3NYEeCKUX U Te€OMETPUUECKUX
3a1a4
84 KontponbHas padota Ne5 "KomruiekcHble
' ymcna"
85. HarypanbHsle u niensle yucna
86. [Ipu3Haky AeIMMOCTH HATypaJIbHBIX YUCEI
g7 [IpumeHeHne NPU3HAKOB AETMMOCTH LIENIBIX
' qmcen
a8 [IpumeHeHne MpU3HAKOB AETUMOCTH LENbIX

YHUCCJI




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICJIBIX

89 uncen: HOJI u HOK
90 [IpumeHeHne MpU3HAKOB JAETUMOCTH IEJIBIX
' yucen: HOJl u HOK
91 [TpuMeHeHHEe MTPU3HAKOB JAETUMOCTH IENTBIX
' YHCell: OCTaTKU M0 MOAYIIIO
92 [TpuMeHeHHEe TPU3HAKOB JAETUMOCTH IENTBIX
' YHCEIl: OCTATKH 10 MOYJIIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IENbIX
93. qrceln: aropuT™ EBkinia amns pemeHus
3aJ1a4 B LEJIBIX YMCIIax
94 KonTponbnas padota Ne6 "HaTtypanbhbie u
' nenple yncia"
95. CucremMa ¥ COBOKYITHOCTh YPaBHCHHH.
9% PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
' CIIeCTBUS
97 OCHOBHBIE METOBI PEIICHUS CUCTEM U
' COBOKYITHOCTEH pallMOHANbHBIX YpaBHEHUN
OCHOBHBIE METOBI PEIICHUS CUCTEM U
98. COBOKYITHOCTEW MppalMOHAIBHBIX
YpaBHEHUU
99 OcCHOBHBIE METOBI PELICHUSI CUCTEM
' MOKa3aTeIbHBIX YPABHEHUIM
100 OCHOBHBIE METOBI PELICHUS
' COBOKYITHOCTEH TTOKA3aTENbHBIX YpaBHEHUN
101 OCHOBHBIE METOBI PEIICHUS CHCTEM

Jorapu(MUUECKUX ypaBHEHUI




102.

OCHOBHBIE MCTOJbI pCHICHUS
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

103.

104.

105.

106.

OnHOPOAHBIE CUCTEMBI YPABHEHUI

[IpuMeHeHue cucTeM K pelieHuto
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3
pasIUYHBIX 00J1acTel HAYKH U pealbHON
KU3HU, HHTEPIPETALUS TOTYyYECHHBIX
pe3yNbTaToB

[IpuMmeHeHne HePaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IMYHBIX 00JaCTel HayKH U peallbHON
KU3HU, HHTEPIPETALUS TOTYyYECHHBIX
pe3yNbTaToB

KonTponbnas pabora No7 mo teme
"CucreMbl pallMOHAIbHBIX,
HMPPALMOHATIBHBIX OKAa3aTEIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUN"

107.

PanvonaneHbIE ypaBHEHMS ¢ MapaMeTpaMu

108.

109.

PanmonaneHble HEpaBEHCTBA C
napameTpamu

PanmoHanbHBIE CHCTEMBI C ImapamMeTpaMmu

110.

111.

112.

HppanmonanbHble ypaBHEHUS C
rapamMeTpamMmu

HppannoHanbHble HEPaAaBEHCTBA C
napameTpamu

HppanmoHanbHble CUCTEMBI C TApaMeTpaMu

113.

Iloka3zaTenbHbIC YpaBHCHU:, HCPABCHCTBA C




napameTpamu

114. [TokazaTenbHbIE CUCTEMBI C TApaMETPaMu
115 Jlorapudmuueckue ypaBHEHUS,
' HEPABEHCTBA C apaMeTPaMu
116 Jlorapudmuueckre CUCTEMBI C
' napameTpamu
117 Tpuronomerpuyeckue ypaBHEHHUS C
' napamMeTpaMu
118 TpuroHomeTpruyecKrue HEPABEHCTBA C
' napaMeTpaMu
119 TpuronomeTpuyecKue CUCTEMBI C
' napamMeTpaMu
[TocTpoenue u uccienoBaHue
120 MaTEeMaTHYECKUX MOJIENeH pealbHbIX
' CUTYALMI C IOMOUIbIO YPABHEHUH C
napameTpamu
[TocTpoeHue u uccnenoBaHue
151 MaTeMaTHYECKUX MOJIENeN peabHbIX
' CUTYaIUH C IOMOIIBI0 CUCTEM YPaBHEHHI C
napameTpamu
122 Kontponbnas padora Ne§ mo teme "3anauun
' ¢ mapameTpamu"
123, [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHUS"
124, [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"
175 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT

3HaHui: "YpaBHeHUs1. CHUCTEMBI




ypaBHEHHUH"

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL

126. N . 1
3HaHuii: "HepaBeHcTBa

177, [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "HepaBeHncrna"

178, [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "HepaBeHncrna"

179, [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

130. [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIUS 1
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

131 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

132, [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "MHTEerpan u ero npuMeneHue"

133, [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A 1
3HaHui: "Oyakun"

134, [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oyakun"

135. HToroBast KOHTpOJIbHASA paboTa 1 1

136, [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
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