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l. IMosicHuTeIbHAA 3aNIMCKA

1. O0masi xapakTepuCTHKAa Y4e0HOro Kypca «AJireOpa uW Hayajia
MATEMATHYECKOT0 aHAJIU3a»

VY4eOnbl Kypc «Anredpa v Hauajga MaTEMaTUYECKOTO aHATN3ay SBIISETCS OJJHUM U3
HamOoJiee 3HAUYUMBIX B TIPOrpaMMe CpEIHEro oO0mero oOpa30BaHUs, IOCKOJbKY, C
OJIHOM CTOpPOHBI, OH OOECHeYMBACT HHCTPYMEHTAJIbHYIO 0a3y Il HM3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JOTHYECKOE U
a0CTpaKkTHOE MBIIUICHHE OOyYalolmMXcsi Ha YpPOBHE, HEOOXOAMMOM Il OCBOCHHS
nH()OpPMATHKH, OOIIECTBO3HAHUS, WCTOPWU, CJIOBECHOCTH W JPYTUX IUCIHIUIAH. B
pamMKax MaHHOTO Y4eOHOTro Kypca OOydJaroIIuecs OBJIQJCBAIOT YHHUBEPCATBHBIM SI3BIKOM
COBPEMEHHOMU HayKH, KOoTOpas dbopmyupyer CBOU JTOCTIKCHUS B
MaTeMaTU4ecKoi opme.

VY4eOHblll Kypc anreOpbl U Hayal MaTEMaTHYECKOTO aHAlM3a 3aKJIaJIbIBAET OCHOBY
JUTSl YCTICHITHOTO OBJIQJICHUSI 3aKOHAMH (PU3WKH, XUMUHU, OMOJIOTUH, TTOHUMAaHHUSI OCHOBHBIX
TEHJICHIIUN Pa3BUTHS IKOHOMHUKU U OOIIECTBEHHOM KU3HU, MTO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTUSX, YBEPEHHO HCIOJIb30BaTh HMX
JUTsL JanbHeiero oopa3oBaHusi U B TMOBCEJAHEBHOW ku3Hu. B To ke  Bpews
OBJaJICHUEe  aOCTPaKTHBIMU M JIOTMYECKH CTPOTMMH KOHCTPYKUHUAMH anreOpbl U
MaTeMaTU4YeCKOro  aHaju3a  pa3BUBAaE€T yMEHUE  HAXOJIUTh  3aKOHOMEPHOCTH,

000CHOBBIBaTh HCTUHHOCTb, JI0KAa3bIBaTh YTBEPKICHUS C TMOMOIIbIO HWHIYKUUHU H
paccyxnatb  JEAYKTUBHO,  HCHOJB30BaThb  000OLIEHME W KOHKPETU3ALMIO,
abcTparupoBaHue U aHaJIOTHIO, dbopmupyet KpEaTUBHOE M KPUTUYECKOE
MBIILIEHHUE.

B xozxe uzydenus ydue6HOTO Kypca «Anredpa u Hayaga MaTEMaTHIECKOTO aHATTN3a
oOydJaromyecs: MOJIy4ar0T HOBBIN OMNBIT PEIICHUS TMPHUKIAJIHBIX 33/1ad, CaMOCTOSTEIHBHOTO
MOCTPOCHUSI MaTeMaTUYeCKUX  MOJENed  peallbHbIX  CHUTyalluid, WHTEpHpeTaluu
MOJIYYCHHBIX PEIICHHM, 3HAKOMSITCS C MPUMEpaMU MAaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B
IpUpoJe, HAyKe M HUCKYCCTBE, C BBIIAIOIMIMMHUCS MATEMAaTUYECKUMU OTKPBITUSIMU U HX
aBTOPAMH.

VY4eOnbIit Kypc 0071a1aeT 3HAUUTETFHBIM BOCIIUTATEILHBIM TOTEHIIMAJIOM, KOTOPBIT
peanu3yeTcs Kak uepe3 yueOHbIM MaTepual, CriocoOCTBY IO (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHs, TaKk W dYepe3 crenupuky ydeOHOM AesITeNbHOCTH, TpeOyromen
MIPOJIOJDKATEIFHON KOHIIGHTPAIlMM BHHUMAHHS, CaMOCTOSTEIBHOCTH, AaKKypaTHOCTH H
OTBETCTBEHHOCTH 32 TIOJTyYCHHBIA PE3yiIbTaT.

B ocHoBe Meromukum oOydeHusi anreOpe W HadalaM MaTeMaTHYeCKOro aHallni3a
JICKHUT EATCITLHOCTHBIA MMPUHITUATT 00YUYEHUS.

B crpykType yuebHOro Kypca «Anredpa W Hadala MaTeMaTHYECKOTO aHaIH3a»
BBIJICJICHBI CIIEAYIONIUE COACPKATEIbHO-METONNYECKUE TUHUU: «Yncaa U BBIUMCICHHUS,
«Dyukuun u rpadukny, «YpaBHEHUS W HepaBeHCTBa», «Hauama maTeMaTH4ecKoro
aHanu3ay, « MHOXEeCTBa M JIOTHKa». Bce 0CHOBHBIE cofepKaTEIbHO-METOAUIECKUE JIMHUN
U3Yy4aloTCsd Ha TPOTSHKEHUHM JBYX JIeT OOydeHHUs Ha YpOBHE CPEIHETo OOIIero
00pa3oBaHMsi, €CTECTBEHHO JOMOJHSA IPYTr ApPyra U TMOCTENEHHO HACHIIASCh HOBBIMU
TeMaMu W pazjaenaMu. [J[aHHBIN y4eOHBIM KypcC SIBISETCS WHTETPATUBHBIM, MOCKOJIBKY
o0benuHsIeT B ce0e CoJep)KaHMe HECKOJIbKUX MAaTeMAaTHYEeCKUX AWCIUIUIMH, TaKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMAaTHUECKH aHajIn3, TEOPUS MHOXKECTB, MaTeMaTHYEeCKas



jgoruka u apyrue. [lo mepe Toro kak oOyuarolmecs: OBJIAJIEBAIOT BCE Oosiee MIHUPOKUM
MaTeMaTUYeCKUM  allapaTtoM, Yy  HHUX  [OcienoBareiabHO  (Qopmupyercs U
COBEPILEHCTBYETCS YMEHHUE CTPOUTh MATEMAaTHUYECKYI0 MOJENb PEabHOM CHUTYallUH,
OPUMEHSTh 3HAHUS, TMOJYYEHHBbIE NpPU HM3YYCHHH Y4eOHOro Kypca, I pelieHus
CaMOCTOSITENIbHO  C(HOPMYJMPOBAHHOW  MaTeMaTHYeCKOM  3ajauM, a  3aTeM
UHTEPHPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOIMYECKass JUHUS «Yuciaa W BBIYHCICHUS)  3aBepIIacT

(dbopMupOBaHHE HABBIKOB UCIOJIb30BaHUS ACHCTBUTEIBHBIX YHCET, KOTOpPOE OBUIO HA4aTo
Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBanusa. Ha ypoBHe cpeaHero obmiero oOpa3zoBaHUs
ocoboe BHUMaHue yjensercs (HOPMHUPOBAHHIO HABBIKOB PAIlMOHATBHBIX BBIYUCICHUH,
BKJIIOYAIOLIUX B ce0s MCMOJb30BAHUE PA3NUYHBIX (POPM 3amUCH 4YKCIa, YMEHHUE JeNaTh
NPUKHUKY, BBIMOJTHITh MPUOIMKEHHBIE BBHIYMCICHUS, OICHUBATh YMCIIOBBIC BBIPAKEHUS,
paboTaTh C MaTeMAaTUYECKUMHU KOHCTAaHTaMU. 3HAKOMbIE OOYyYarOLIMMCS MHOKECTBA
HATypaldbHBIX, IENbIX, PAlUOHAIBHBIX M JICUCTBUTEIBHBIX YHUCEN JOMOJHSIIOTCA
MHOKECTBOM KOMIUIEKCHBIX 4HCesl. B KaXXIOM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My CHELM(PUUECKUE 33/1a4U U ONEpalliu: JEJICHNUE Halleslo, ONEpUpOBaHUE
OCTaTKaMM Ha MHOXKECTBE ILENbIX YHUCEN, OCO0ble CBOMICTBAa palUOHAIBHBIX MU
UppAlMOHAJIbHBIX YHCEJ, apu(PMETHUYECKHUE ONEepaluy, a TaKKe MH3BICUECHUE KOPHS
HaTypaJIbHOM  CTENMEHM Ha  MHOXECTBE  KOMIUIEKCHbIX  uucen.  bmaronaps
MOCTIEIOBATEIPHOMY PACIIMPEHUIO Kpyra HCIOJNBb3YyeMbIX YHCET M 3HAKOMCTBY C
BO3MOXXHOCTSIMH WX TPUMEHEHHs] [UIsl pEIIeHUs pa3lIudHbIX 3amad  (popmupyercs
NpEICTaBICHUEe O €IUHCTBE MAaTeMaTHKUM KaKk Hayku W €€ pOJIMB MOCTPOCHHUH
MOJIeJIel peasbHOTO MHUPA, IIUPOKO KUCIONIB3YIOTCA 00001IeHNEe M KOHKPETHU3AIIUA.
Jluaust «YpaBHEHUS W HEPABEHCTBA» pEATM3yeTCs Ha MPOTSHKEHWH BCEro OOydeHHs Ha
YpPOBHE cpeAHero oOuiero oOpa3oBaHMs, MOCKOJIbKY B KaxkaoMm paszaene IIporpammbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. B pesynbrare oOyuaromiuecs
OBJIQJICBAIOT PA3TMYHBIMU METOJIaMU PEIICHHS] PAlMOHAIBHBIX, HPPAIIMOHATBHBIX,
MOKA3aTeNIbHBIX, JOTapU(PMUYECKUX W TPUTOHOMETPUUECKHX YpPAaBHEHHM, HEPABEHCTB U
CUCTEM, a TaKXe 3aJay, cojepxalux mnapaMmerpsl. llodydeHHbIE yMEHHUS UIMPOKO
UCIOJIB3YIOTCSl MPU MCCIIEAOBAHUM (PYHKLIMHA C MOMOILIBIO MPOU3BOJHOW, MPHU pPELICHUU
NPUKIAAHBIX 3a/ad U 3a7a4 Ha HaxXOXXJEHWE HAuOONBIINX W HAMMEHBIINX 3HAYCHUUN
dbynkuuu. [lanHas copepskaTeiabHash JUHUS BKJIIOYaeT B cebs Takxke (QopMUpOBaHUE
YMEHHM BBIMONHATH pacd€Tel 1Mo  ¢GopMysiaM, MpeoOpa3oBaHUsS PalMOHATBHBIX,
UPpAIMOHATIBHBIX W TPUTOHOMETPHUYECKUX  BBIPAXKCHHH, a TakXKe BBIPAKCHHUM
COJIeprKalIX CTETIeHH U JiorapudMmbl. brarogaps n3ydeHuto anreOpandeckoro Marepuana
MPOUCXOANT JalbHEHINEE pPa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPaKTHOTO MBIILIICHUS
oOyuaromumxcs, (QOpMUPYIOTCS HAaBBIKU JEAYKTUBHBIX PACCYXKIECHUM, pabOThl ¢
CUMBOJIBHBIMH (popMaMH, TIPEICTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJIC
paBEeHCTB W HepaBeHCTB. AunrebOpa mnpemmaraeT 3(GGEKTUBHBIE HWHCTPYMEHTHI JJIS
peleHus] MPAKTUUYECKUX M €CTECTBEHHO- HAyUHBIX 3a/1ay, HATJISJIHO IEMOHCTPUPYET CBOU
BO3MOXKHOCTH KaK $13bIKa HAyKH.

ConepxxarenpbHOo-MeTOqMYecKass  JuHUS  «DyHKIMU W rpadUKU»  TECHO
neperyieTaeTcsa ¢ APYTMMU JIMHUSAMU Y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO CMBICTE
3a7a€T MOCIEN0BATEIbHOCTD U3yUeHU MaTepuaa. M3yuenne creneHHon, oka3aTeybHOu,
jgorapu(pMUUEcKOil W TPUTOHOMETPUYECKUX (YHKIMI, HX CBOMCTB U TpaduKoOB,



UCIIOJIb30BaHUE (DYHKIUH SISl pellieHusl 3aa4 U3 APYTUX YUEOHBIXIIPEAMETOB U PEaIbHOM
YKW3HU TECHO CBA3aHO KaK C MATEMAaTUYECKUM AHAIN30M, TAK U C PELICHUEM YPaBHEHUH U
HepaBeHCTB. [Ipu aToM OoJbllioe BHUMaHKE yaenseTcs: GOPMUPOBAHUIO YMEHHUS BbIPaXKaTh
dbopMysIaMu 3aBUCUMOCTH MEX]y Pa3IMUHBIMU BEITUYMHAMH, UCCIIEIOBATh MOJyUYECHHbIC
byHKIMU, cTpouTh Ux rpaduku. MaTtepuan 3TOW coliep)KaTebHOM JIMHUK HAalleJIeH Ha
pa3BUTHE YMEHUN U HABBIKOB, NTO3BOJIIFOIIUX BBIPAKATh 3aBUCUMOCTH MEXIY BEITMYNHAMHU
B pasnu4yHOM Qopme: aHaIUTHUeCKOH, Trpaduueckoil u crnoBecHoW. Ero wusyuenme
CIOCOOCTBYET Pa3BUTHIO AJTOPUTMHYECKOTO MBIIICHUS, CHOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3alu1, HCIOJIb30BAHUIO AHAJTIOTUU.

CopnepxarenpHass JuHHS «Havana mMarematudeckoro aHammsa»  MO3BOJSIET
CYLIECTBEHHO pACIIMPUTh KPYr KaK MATEeMaTHYEeCKUX, TaK W MPHUKIAJHBIX 3a]1ad4,
JOCTYMHBIX OOYYaIOMKUMCS, TaK KaK Yy HHUX MOSBISETCS BO3MOXHOCTb CTPOHUTH TpaduKH
CJIIOKHBIX (DYHKIHMA, OMPEEisaTh UX HAMOOJBbIINE U HAUMEHBIINE 3HAYCHUS, BBIUUCIISATH
wiomaan Guryp u oObEMBI Tell, HAXOJUTh CKOPOCTU W YCKOPEHHs mpolieccoB. J[anHas
CcoZEepKaTelibHasl JIMHUSL OTKPBIBAET HOBBIC BO3MOXXHOCTHU ITOCTPOEHUSI MATEMATHYECKUX
MOJIEJIE peajbHbIX CUTyalMHd, M[O3BOJSIET HAXOAWUTh  HAWIYYIlIee  PELICHUEB
NPUKIAIHBIX, B TOM YHUCJIE COLUUAIBHO-3KOHOMHYECKUX, 3aJayax. 3HAKOMCTBO C
OCHOBaMM  MaTeMaTHYECKOI0  aHajh3a CIOCOOCTBYET pPa3BUTUIO  aOCTPaKTHOTO,
(bOpMalIbHO-JIOTUYECKOTO UM KPEAaTUBHOIO  MBINUICHUSA, (OPMHUPOBAHUIO  YMEHUU
pacro3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMAaTHKM B HAyKE, TEXHUKE M HCKYCCTBE.
OOyuaronuecs y3HaIOT O BBIJAIOLIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJE Pa3BUTHS
MaTE€MaTHUKHU KaK HayKH, 1 00 UX aBTOpax.

ConepxarenpHO-MeTOAUYeCKasd TuHUA «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B ceOs
3JIEMEHTBl TEOPUU MHOXKECTB U MAaTEMaTHYECKOW JIOTMKH. TeOpeTHKO-MHOKECTBEHHBIE
MPEICTaBIICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MATEMATHKHU U MpeAJiaraloT Hauboiee
YHUBEPCAIbHBIN S3bIK, 00bEIMHAIONINI BCE pa3/ieibl MATEMATUKH U €€ MPUIOKEHUHN, OHH
CBSI3BIBAIOT Pa3HbIE MATEMATHYECKUE IUCLUIUIMHBI U UX IPUIIOKEHHS B €IUHOE LEJOE.
[TosroMmy BaXHO JaThb BO3MOXXHOCTh  OOydYaloIIeMycsi MOHMMATbh TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MATEMATHUKU M UCIIOJIB30BaTh €ro

JUISL BBIPAXKEHUS CBOMX MbICiIE. J[pyruM BaKHBIM NPU3HAKOM MAaTEMaTUKH Kak
HAyKW CJIEeAyeT MPU3HATh CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAaHWM M ClIEIOBAaHUE
ONpPENCIEHHBIM TpaBUJIaM MOCTPOEHUSI JOKAa3aTENIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTE€MaTUYeCKOM  JIOTUKM  CIOCOOCTBYET  pPa3BUTUIO  JIOTHUECKOTO  MBIIUICHUS
00yyJarommxcsi, o3BOJIIET UM CTPOUTH CBOM PACCYKACHHS HA OCHOBE JIOTUYECKHUX MTpaBul,
dbopMUPYET HABBIKM KPUTUUYECKOTO MBIIILICHHUS.

B yuebHOM Kypce «AnreOpa W Hayaida MaTEMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTUYECKOIO MOJEIUPOBAHUS, KOTOpPbIE TMPHU3BaHbl CIHOCOOCTBOBATH
(GbOopMHPOBAaHKIO HABBIKOB MOCTPOCHMS MOJICNIEN peajbHbIX CUTYalUi, UCCIEAOBaHUS 3TUX
MOJIeJIel ¢ TIOMOIIBIO ammapara aareOpsl 1 MaTEMaTUYECKOTO aHajiu3a, WHTEpIpeTaluu
MOJYYEHHBIX pEe3yJbTaTOB.  lakue 3aJaHvs  BIUIETEHbBl B KaXKIbId W3 pa3leiioB
POrpaMMbl, TIOCKOJIBKY BECh MaTepuall y4eOHOro Kypca IIMPOKO HCIOIB3YeTCS IS
pelIeHUsT NPUKIAAHBIX 3axad. llpu pemeHnn peanbHBIX MPAKTUYECKUX — 3a]ad
oOydaromuecsi pa3BUBAIOT HAONIOATENbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, UCMOJIb30BaTh aHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATh MPOOIeMy.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PELICHHS MPUKIAIHBIX 3a7a4 OPTraHU3yeTCs



B IIpOIIECCE€ M3YUYEHHUs BCEX TeM YUeOHOro Kypca «Ajredpa v Hadajga MaTeMaTUYECKOIO
aHaJIKN3ay.

2. KoppexknuoHHo-pa3BuBaOIINI OTEHIHAJ Y4eOHOT0 Kypca

KoppekimonHo-pa3BuBaromuidi NOTEHIMAI Yy4eOHOro Kypca «Ainredbpa M Hauajia
MaTEMaTUYECKOTO aHATTU3a»

COCTOMT B OO0ECHEYEHUH BO3MOXKHOCTEH [l MPEOAOJCHUS  CIETYIOUIUX
CHeU(pUIECKUX TPYAHOCTEH cIaboBUISAIINX 00YYaIOITIXCA:

° HEJOCTATOYHOCTh COLMAJIBHOIO ONbITa M, KaK CIEICTBUE, HEBO3MOKHOCTh
yCHnemHoro (OpMHpPOBAaHUSA psiia TOHSTHM, pELIEHUS CIO)KETHBIX M  IPaKTHUKO-
OpHUEHTHPOBAHHBIX 3a/1a4;

° TPYAHOCTH BOCHPUATHSA Tpaduueckod WH(GOPMALMKM W BBITIOJHEHUS JTIOOBIX
rpaduueckux padboT, 3aMeINICHUE TeMIIa BBITIOJIHEHUS TOCTPOCHMUIA;
° 3aMeJIJIeHHE TeMIIAa U CHUKEHHE CKOPOCTHU BBIMOJIHEHUS MMCbMEHHBIX padoT.

[Ipeononenne yka3aHHBIX TPYJHOCTEM HEOOXOJIMMO OCYIIECTBISATh Ha KaKIOM
YPOKE YUUTEJIEM B MPOIIECCE CHEIMATbHO OPraHU30BAHHON KOPPEKITMOHHON PabOTHI.

3. eau 1 3a1a4u y4eOHOT0 Kypca

[IpuoputeTHpiMU LENISIMA W 3amadyamMu 0O0ydyeHus: matematuke B 10 kiacce Ha
yTIIyOJIEHHOM YPOBHE SIBIISFOTCSI:

dbopMHpOBaHUE IIEHTPAJIbHBIX MATEMAaTHUYECKUX TOHSATHN (YHUCIO, BEJIMYMHA,
reomerpudeckas gurypa, nepeMeHHasi, BEpOSITHOCTh, (DYHKIIMSI, TPOU3BOIHAS, UHTETPa),
00ecreynBarOUX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMaTUYECKOT0 00pa3oBaHus
00yUaroIMXCs;

MOJBE/ICHUE OOYyYaloImMUXCsl Ha JOCTYIMHOM JUIsi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTeMAaTHUKU M OKPYXKAIOLIEro MUpa, MOHUMAHUI0 MaTEMaTUKU KaK 4acTH
00111e¥ KyJIbTYpHI YEJIOBEUECTBA;

pPa3BUTHE WHTEJUICKTYAJIbHBIX W TBOPYECKUX CIIOCOOHOCTEN O0O0yyaromuxcs,
MO3HABATENILHON AaKTUBHOCTU, HWCCIIEIOBATEIHLCKUX YMEHUN, KPUTUYHOCTU MBIILUICHHUS,
MHTEpeca K U3YUYEHUIO MaTEMaTHKH;

dbopmupoBaHre  (QYHKIIMOHAIBHOM  MaTEMaTUYECKOW TPaMOTHOCTH:  YMEHHS
pacmo3HaBaTh MAaTEMAaTHYECKHE aCleKThl B PEATbHBIX KU3HEHHBIX CHUTYaIUSXH
Opyu  WU3YYEHUH JAPYIHMX Y4eOHBIX TMPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMyIupoBaTh HUX Ha SI3bIKE MaTEeMaTUKH U CO3/1aBaTh
MaTeMaTUYECKHE MOJICNIU, TPUMEHSITh OCBOCHHBIM MaTEeMaTHUUECKUW  ammapat JJist
pelieHusl  MPaKTUKO-OPUEHTUPOBAHHBIX  3a7a4, HWHTEPIPETUPOBATh U  OILICHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

Koppekimonnsie 3anayu:

° Pa3BuTHe 3puUTEIBHOTO, 0CA3aTEIHbHO-3PUTEIILHOTO BOCIIPUSITHUA.

° PazBuTtre BHMMaHUS.

° Pa3zButne namstu.

o Pa3zBuTre M KOppEKIHs JJOTHYECKOTO MBIIUIEHHS, OCHOBHBIX MBICIUTEIbHBIX
oreparui.

° Pa3Butue nuanornyeckor 1 MOHOJIOTHYECKON PEUH.

° [Ipeononenne BepOamu3ma.

° ®OopMUPOBAHUE HABBIKOB 3pUTEIBLHOI0, OCSI3aTEIBbHO-3PUTEIBHOTO aHAIA3A.



° Pa3BuTHE HaBBIKOB OCSI3aTEIILHO-3PUTEIBLHOTO OOCIEOBAHUS U BOCHPHUSTHUS
IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0€IbIX) pelbehHBIX H300pAKEHUN MPEIMETOB,
KOHTYPHBIX H300paKeHUH TeOMETPUIECKUX (pUryp u T.II.

° @opMHUPOBAaHUE YMEHUS BBINOJIHATH [IPU MMOMOIIY YEPTEKHBIX NHCTPYMEHTOB
reOMETPUYECKUE MTOCTPOEHUS, TOCTpOeHUE rpaduKoB PYHKIUHN, AMaArpaMM U T.II.

° dopMupoBaHUE YMEHHUS YUTATh LIBETHbIC (UJIM KOHTPACTHBIE, YEPHO-OEIbIC)
penbedHbIe TpaduKH dJIEMEHTAPHBIX QYHKIIUNA Ha KOOPIMHATHON TIOCKOCTH.

° OOyueHne TpaBWwIaM 3alUCH MaTeMaTHYECKUX (OpMyN W CHEIHaTbHBIX
3HAKOB.

° OOyueHue mpremMam mpeoOpa3oBaHUsT MATEMATUIECKUX BhIPAKECHUN.

° CoBepIlIeHCTBOBAHUE CHEIUANIBHBIX MTPUEMOB OOCIEI0BAHUS U U300paKeHUs
U3y4aeMbIX 0OBEKTOB.

° @opMHUpOBaHUE, YTOUHEHUE WIIM KOPPEKUHUS MPEACTABICHUN O MPEeAMETax U
Ipolueccax OKpyKarolen JeHCTBUTEIIbHOCTH.

° @opMHUpPOBAaHUE W COBEPIICHCTBOBAHWE YMEHHS pPAaCIlO3HABATHh CXOIHBIC

npeaMCTbl, HAXOAUThb CXOAHBIC KW OTINYHUTCIBHBIC IIPHU3HAKHU IIPCIMCTOB H HBHGHHﬁ,
HCIIOJIB3YA COXPAaHHBIC aHAJIN3aTOPHI.

° @opMUPOBAaHUE M COBEPIICHCTBOBAHUE YMEHHS HAxXOIUTh IPUYUHHO-
CJIEJICTBEHHBIE CBSA3H, BBIIEIATH TJIaBHOE, 00001aTh, 1E1aTh BHIBOJIBI.

° CoBeplIeHCTBOBaHUE HABBIKOB BepOaIbHOW KOMMYHHKAIUU.

° CoBepIlIeHCTBOBaHUE YMEHUS IPUMEHSITh HEBEPOAIbHBIE CLIOCOOBI OOILIEHHUS.

o Pa3Butre MEIKONM MOTOPHUKHU U 3pUTENBHO-MOTOPHOM KOOPAHHALMY.

° CoBepiieHCTBOBaHUE yMEHUs 3pUTENBHOM OpUEHTHUPOBKH B
MUKpPOIPOCTPAHCTBE.

o dopMHUpoBaHUE PALMOHATIBHOTO MOAX0JAa K PEHICHUIO YYEOHBIX, OBITOBBIX U
po(hecCHOHANIBHBIX 3a/a4, Pa3BUTHE aHAJTUTUKO-IIPOTHOCTUYECKUX YMEHHUM U HaBBIKOB.

4, MecTto yueOHOro  Kypca «AJredpa M Ha4yajla MATeMATH4€CKOIO

aHAJIM32» B Y4eOHOM ILIaHe

B cootBerctBuM C (denepanbHbiM YUeOHBIM ITUTAHOM Ha HU3Y4YEHHE IMpeaMeTa
oTBoaUTCA 4 yueOHBIX 4Yaca B HENEN0, 2 M3 KOTOPBIX B3ATHI U3 4acTu (popmMupyemon
y4acTHHKaMu 00pa3zoBarenbHOro mpoiecca. Beero 136 wacos 3a rog.

Il.  Conepxkanue yueOHOro Kypca «AJirebpa M Hayaja MaTeMaTH4eCKOIo
aHAJIN3a»

1. Yuci1a v BLIYHCIEHUS

Pammmonanpubie uucina. OOBIKHOBEHHBICE UM JECSATHUYHBIC JApPOOH, TMPOLEHTHI,
OeckoHeuHble Tiepuoandeckue npodu. I[Ipumenenue npobOeil v MPOLEHTOB JJis PEIICHUS
MPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM JKU3HU.

JleicTBuTenbHble  4Kcna.  PalMoHanbHBIE W HWpPpPALMOHAIBHBIE  YMCIIA.
Apudmernueckre omepanuu ¢ JIeUCTBUTEIBbHBIMU 4YuciIaMud. MOysb JHEUCTBUTEIBHOTO
yucia u ero cBoicTa. [IpuOmmkEéHHbIE BHIYHCIICHUS, TIPABUJIa OKPYTICHUS, TPUKUIKA U
OLICHKA PEe3yJIbTaTa BbIYUCIICHUN.

Crenenb c 1eiabpiM nokazareiieM. bunom HrprotoHa. Vcronb3oBaHue MOIXOISIIEN
dbopMbl 3amucH  JEHCTBUTENBHBIX YHCEN JUIsl pEHICHUS TNPAKTUYECKUX 3a7ad U
MIPECTABJICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypalIbHOMN CTETIEHU U €TO CBOICTBA.



Crenenp ¢ palnMOHalbHBIM  IIOKa3aTelleM M €€  CBOMCTBA, CTENEHb C
JNEWCTBUTEIBHBIM MMOKA3aTEIIEM.

Jlorapudm umncna. CoiicTBa sorapudma. JlecsaTuunbie U HaTypaibHbIE JTOTapu(MBbI.

CuHyCc, KOCHHYC, TaHIE€HC, KOTAaHI€HC 4YHCIOBOIO apryMeHTa. ApKCHHYC,
apKKOCHHYC M apKTAaHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA.

ToxzaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHUS. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHHS U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pelieHne HEPaBEHCTBA.

OCHOBHBIE METOJABI PEHIEHUS UEIbIX W JApOOHO-pALMOHAIBHBIX YPaBHEHUU H
HEPABEHCTB. MHOTOUYIEHBI OT OAHOW IEpPEMEHHOM. J[eleHrne MHOrowieHa Ha MHOTOYJIEH C
octatkoM. Teopema be3y. Muorousnens! ¢ nensimu kodddunnentamu. Teopema Buera.

[IpeoOpazoBaHUs YUCIOBBIX BBIPAXKEHUH, COAEPKALIUX CTEIIEHN U KOPHH.

WNppaunonanehbie ypaBHEHUs. OCHOBHBIE METOABI PEIICHUS HPPALHOHAIBHBIX
YpPaBHEHUM.

Iloka3atenbHble  ypaBHeHUsA. (OCHOBHBIE METOABI PEUICHUS ITOKAa3aTEJIbHBIX
YPaBHEHUM.

[IpeoOpa3oBanue BbIpaXKEHUH, COAEPKAIIMX JIOTaAPUPMBI.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METOJbl pPEUICHMs JOrapupMUUYECKUX
YpPaBHEHUM.

OcHoBHBIE TpHUroHOMeTpuueckue (opmyinl. [IpeoOpa3zoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellIeHre TpUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne crucrem JIMHEWHBIX YpaBHEHUM. MaTpuiia CHCTEMBbI JTMHENHBIX YPABHEHUU.
Onpenenutens MaTpULbl 2%X2, €r0 T€OMETPUUYECKUN CMBICII U CBOWCTBA, BEIYMCIICHHUE €T0
3HAUYECHUS, MPUMEHEHUE OINPENEIUTENS I PELICHUsS] CUCTEMbl JIMHEMHBIX YPaBHEHUM.
Pemienre npukiagHbIX 3a7a4 C MOMOIIBIO CUCTEMBI JIMHEUHBIX ypaBHeHUU. MccnenoBanue
IIOCTPOCHHOU MOJENH C IIOMOILIBK MATPULL U OITPEACIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEICH peaJbHOM CHUTyallud C T[OMOIIBIO
YpPaBHEHUW W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHHII W HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3a]1a4 U 33/1a4 U3 Pa3IUYHbIX 00J1acTeil HayKU U peabHOM KU3HH.

DOyHKUUM U TPaPUKH

OyHKIus, crocoObl 3aanus ¢pyHKuuu. B3anmuo ooparnbeie Gynkimu. Kommnosumus
bynkuumii. ['padux byakumun. DnemMeHTapHbIe TpeoOpa3oBaHus rpa@uKoB QyHKIIHMA.

O6nactp ompeneneHuss W MHOXECTBO 3HaueHu ¢GyHkuuu. Hynmum  QyHkum.
[IpomexyTku 3HaKonoctosiHcTBa. UYUETHbie u HeuéTHble ¢GyHKIuU. llepuonnueckue
byukuuu. [IpomMexyTkn MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl 1 MUHUMYMBbI (DYHKITUH.
HauGosnpinee u HaumeHblIee 3Ha4yeHus: QyHKIMKU Ha IPOMEXKYTKE.

Jluneiinasi, KBajgpaTUyHas W JAPOOHO-JIMHEHHAas (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX IPadUKOB.

Crenennast ¢yHKIUS C HATypaldbHBIM M IIeNIbIM TOoKazaTeneMm. EE cBolicTBa u
rpaduk. CBoiicTBa U TpaduKk KOpHS N-0i CcTeMeHW Kak (YyHKIMH OOpaTHON CTETNEHHC
HaTypaJbHbIM MTOKA3aTEJIEM.

[TokazaTenpHass u JorapudpmMudeckas (YHKIHH, WX CBOHCTBA H TpaduKH.

Hcnonp3oBanne rpadukoB GyHKITUHN I PEIICHUS] YPaBHEHU.

Tpuronomerpudeckasi OKpyKHOCTb, ONpPEAEICHNE TPUTOHOMETPUUECKUX (DyHKLIUN
YUCIIOBOTO apryMEHTa.



@OyHKIMOHANBHBIE 3aBUCHUMOCTH B pealbHbIX Ipoleccax U sBieHUsAX. ['padpuku
peanbHBIX 3aBUCUMOCTEM.

Hayana MaTeMaTH4eCKOIro aHaIU3a

[TocnenoBarenbHOCTH,  CcIOCOOBI  3aJaHUsl  MOcienoBaTeNbHOCTEW.  Merton
MaTE€MaTU4eCKOM WHAYKIUMM. MOHOTOHHBIE M OTPAaHUYEHHBIE ITOCIIEIOBATEIbHOCTH.
HcTopust BO3HUKHOBEHUS! MaTEMaTUUECKOTO aHAJIM3a KaK aHajau3a OECKOHEYHO MaJlbIX.

ApudmeTrnueckas M TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas mporpeccusi. Cymma OecKOHEYHO YyOBIBAalOIIeH TIeOMETpHUECKON
nporpeccuy. JIMHEHWHBIM W SKCIOHEHUHMAIBHBIM pocT. Yucno e. dopmyna CIOKHBIX
IIPOLICHTOB. M Cronap30BaHME MPOTPECCHM I PELICHUs PEANBbHBIX 3a1ad MPUKIATHOTO
Xapakrepa.

HenpepriBable (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACUMNTOTHI TpadUKOB
¢yukiuil. CBoiicTBa (yHKUUN HENpPEpBIBHBIX Ha OTpe3ke. MeToJ HUHTEpBaJIOB IS
pelieHus HepaBeHCTB. [IpruMeHeHne cBONCTB HENPEPBIBHBIX (DYHKIUM JUIs pellieHus3a1ay.

IlepBass u BTOpas npousBoAHble GYyHKIUH. OnpeneiaeHue, Te€OMETPUUYECKUH U
(uznyecKuil CMBICI IPOU3BOIHON. Y paBHEHHE KacaTeabHON K rpauKy QYyHKIIUH.

[IpousBoaHble 3neMeHTapHbIX (GyHKIUN. [Ipous3BogHas CyMMbl, IpPOM3BENEHUS,
YACTHOTO U KOMITO3ULIUHU (QYHKIUH.

MHoKecTBa H JIOTHKA

MHOK€eCTBO, Onepanyu HajJ MHOKECTBAaMHU M WX CBOMCTBa. Jlmarpammel Ditnepa—
Benna. IIpumeHeHne TEOpPETMKO-MHOKECTBEHHOIO Aammapara Juisi ONHUCAHUSA PEAbHBIX
IPOLIECCOB U SIBJIEHUH, IPHU PELICHUH 337a4 U3 APYTUX y4eOHBIX IPEIMETOB.

OmnpeneneHue, Teopema, CBOMCTBO MaTEMaTUYECKOro OOBEKTa, CJIEACTBUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHUS.

2. Cneunduyeckue yHuBepcajibHble y4yeOHbIC 1eHCTBUA

B npouecce oOyueHus neteil, UMEIOIIUX HAPYLIEHUS 3pEHUs, (POPMUPYIOTCS HE
TOJILKO CTaHAApTHbIE, HO M CHEHU(pHUUYECKHE YHUBEpCcalbHble yuyeOHble naelcTBusi. B
pe3ynbTare 00yUyaroUIUiicss CMOXKET:

° UCIIOJIb30BaTh COXPAHHBIE AaHAIM3ATOPHI B PA3IUYHBIX BUIAX JIEITEIbHOCTH
(yueOHO-TI03HaBaTEIbHON, OPUEHTUPOBOYHOM, TPYI0BO);

° MPUMEHSITH OCSI3aTEIbHBIN U CITyXOBOM CIIOCOOBI BOCIIPUSITUSI MaTepHaa;

° MPUMEHATH COBPEMEHHBIC CPEJCTBA KOMMYHUKAIIMM W THQIOTEXHUYICCKUE
CpEeJICTBa;

° OCYIIECTBJIATH IPOCTPAHCTBEHHYIO OPUCHTHPOBKY.

° MPUMEHSTH MPUEMBI 0TOOpA M CHCTEMaTU3allMKM MaTeprajia Ha ONPeIeIICHHYIO
TEMY;

° BECTH CaMOCTOSITSIIBHBIN MTOUCK WH(OpMAIUy;

° peo0pa3oBbIBATh, COXPAHITh W MepeaBaTh WHOOPMAIUIO, MOJYUYECHHYIO B
pe3ynbTaTe YTCHUS.

° NPUHUMATh ydYacTHe B PEYCBOM OOIICHHH, COOJIIOAAasi HOPMBI PEUYEBOTO
ATUKETA.

° OCYIIECTBJISITh PEUEBON CAMOKOHTPOJb B MPOIECCE YUCOHOU ACATEIHHOCTU U

B HOBCGI[HGBHOﬁ KOMMYHHKAIINH,



° OLICHMBATh CBOIO pe€Yb C TOYKH 3pPEHUSI €€ COJEpPKAHMs, S3BIKOBOTO
ohopmIICHUS;

° HAXOJIUTh TPAaMMaTHUYECKUE U pEeUYEBbIC OLIMOKHU, HEAOUYEThI, UCIIPABIISTh UX;

° IUIAaHUPOBATh, KOHTPOJMPOBaTH M OILICHUBaTh y4deOHbIE JCHCTBUS B
COOTBETCTBHUHU C IMOCTABJICHHOM 3a1aueit

U YCJOBUSIMU €€ peallh3aliu.

IT1. Ilnannpyemblie pe3y/ibTAaThl OCBOCHUSI IPOrPaMMbI

[Inanupyembie pe3yabTaThl OCBOEHHUSI MPOrpaMMbl y4eOHOTO Kypca «Aunrebpa u
Hayvajla MaTeMaTH4YEeCKOrO aHalln3a» AONONHsI0T conepxkanue mporpammel ®I'OC COO B
TpeOOBaHUSIX K pe3yibraraM (HOpPMHUPOBAHHS Y oOyJaronmxcst  JIMYHOCTHBIX,
METamnpeIMETHBIX U TMPEIMETHBIX pe3yJbTaToOB, C Y4YeToM crerupukd oOydeHus
Ca0OBUAAIIMX  OOYyYarommxcsi, OCOOCHHOCTEW TMpeAcCTaBiIeHHs HHPOpPMAIMH U
BBITIOJIHEHUS OT/CJIbHBIX BUJIOB YUEOHOMN ACATEIBHOCTH B YCIOBUSIX JehUIIATA 3PEHUS.

1. JINYHOCTHBIE Pe3yJIbTATHI:

1)  rpaxkaaHckoe BOCIHTAHUE:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMU OO0YYaIOIIeTOCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO OOILIECTBA, NPEJACTABICHHE O MaTeMaTHYECKUX
OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUMU, MPOILEIYp TPakIaHCKOTO
oOmiectBa (BbIOOpPHI, OMPOCHI U JAPYroe), YMEHUE B3aWMOJEUCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHHM C UX (QYHKIMSIMU U HA3HAYCHUEM;

2)  NaTPUOTHYECKOe BOCITUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM TpaXAaHCKOW HACHTUYHOCTH, YBaXXEHHUS K
OPOLUIOMY M  HACTOSUIEMY PpPOCCHUHMCKOW MaTeMaTHUK{, LIEHHOCTHOE OTHOLIEHUE K
JOCTHXKCHUAM POCCHUMCKUX MAaTeMaTUKOB M POCCUHCKONM MaTeMaTUYE€CKOW IIKOJIbI,
MCIOJIb30BAaHUE ITUX JOCTHKEHHUM B IPYTUX HayKaX, TEXHOJOTUSX, cdepax SKOHOMUKH;

3)  JAyYXOBHO-HPaBCTBEHHOE BOCHUTAHHE:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOTO Hapoja, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHWs, OSTUYECKOIO IIOBEIACHUS, CBA3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTHKEHHUI HAyKH U AEATEIbHOCThIO YUYEHOTO, OCOZHAHUE JTUYHOTOBKIIA 1A
B IIOCTPOEHHUE YCTONYMUBOIO OYyIyIIETro;

4)  3cTreTMYecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOYas OCTETUKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3a7ay, pEIICHU, pacCyXJIEeHUW, BOCIPUUMUYUBOCTHK
MaTE€MaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5)  ¢usnyeckoe BOCIUTaAHME:

c(OPMHUPOBAHHOCTh YMEHHUS NPUMEHITh MaT€MaTUYECKHE 3HaHHUS B HMHTEpecax
310pOBOro M 6€30macHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 370POBBIO
(3mopoBoe mUTaHWE, COANAHCUPOBAHHBIM pEXUM 3aHATUH U OTHAbIXA, pEryJsgpHas
dbu3nueckass aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE IMPU 3aHATUSX CIIOPTUBHO-
03JI0POBUTEIILHOU JEATEIbHOCTHIO;

6)  TpyaoBOe BOCIIMTAHME:

TOTOBHOCTh K TPYJy, OCO3HAHHE LIEHHOCTH TPYAOIIOOMsS, MHTEPEC K pa3IMYHbIM
chepam mpodeccHOHANbHON JAESITENbHOCTH, CBA3aHHBIM C MAaTeMaTUKOM U eé
MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBbIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTBK



MaTeMaTHYECKOMY OOpa30BaHUI0O U CaMOOOpPAa30BAHUIO HA MPOTSIKEHUM BCEH >KU3HM,
TOTOBHOCTh K AKTMBHOMY YYacTHIO B PELICHUM MPAKTUYECKUX 3a7ad MaTeMaTUYECKOU
HaIpaBJIEHHOCTH;

7)  3KOJOruvecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTb HKOJIOTMUYECKON KyJIbTYpbl, IOHUMAHUE BIMSHHS COLIUAIBHO-
HKOHOMUYECKUX MPOIIECCOB HA COCTOSIHME MPUPOJHOW M COLMAIBLHOW CpPEelbl, OCO3HAHUE
rII00aNPHOTO  XapakTepa SKOJOTMYECKHX MpoOJieM, OpHUEHTAlus Ha MPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUM [UIs pelieHus 3aJad B OOJACTH OKpY’Kalolled Cpeibl,
IUTAHUPOBAHHUE TOCTYMKOB W OLIEHKH HMX BO3MOXXHBIX TMOCJIEICTBUN IS OKPYXKaIoIIei
Cpenbl;

8) 1eHHOCTH HAYYHOIO MO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayKM U OOILECTBEHHOW MPAaKTUKH, NOHMMaHUE MAaTEMaTUYECKOW HayKH Kak
cdepbl 4eI0oBEUYECKON AEATEIbHOCTH, 3TANOB €€ Pa3sBUTHUS M 3HAUUMOCTH ISl Pa3BUTHS
UBWIM3AIMY, OBJAJCHUE SI3BIKOM MaTEMaTUKH M MaTeMaTU4YeCKOM KyJIbTYpOH Kak
CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYILECTBIIATH MPOEKTHYIO M UCCIIEI0BATENbCKYIO
NEeSTEIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.

CrnenmnajibHble JIJUYHOCTHBIE Pe3yJbTATHI:

° YMEHHE COIOCTABIIATh 3PUTEIbHBIC BIEUATICHUS C YYETOM IOTYYEHHBIX
3HAHUM 00 OCOOEHHOCTAX CBOErO0 3PUTENBHOTO  BOCHPHSTHS, HA OCHOBaHUU
cOpPMUPOBAHHBIX  TPEJACTABICHUA O TpeaMeTax ¢ SABICHUSAX  OKpYXKalomlen
JIEHCTBUTEIBLHOCTH;

o c(hOpMUPOBAHHOCTh MOTHBAallUM K OOYUYEHHUIO U  IleJICHANpaBICHHON
MO3HABATEILHON JIEATCILHOCTH;

° CIIOCOOHOCTH 0CO3HABATh C€0sl YACThIO COLMYMa;

° CIIOCOOHOCTh K OCMBICIIEHHI0O U JuddepeHnnanuu KapTUHbB MHpa, e
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3aluu;

° MPUHATHE COOTBETCTBYIOIINX BO3PACTY LIEHHOCTEN U COIMATIBHBIX POJIEH;

° yMEHHUE OIICHUBATH C MO3UIIMKA COIUATLHBIX HOPM COOCTBEHHBIE MOCTYIKU U
IOCTYIIKU JPYTUX JIFOJEH;

° AMOIMOHAJILHO-IIECHHOCTHOE  OTHOILIEHHE K  OKpYyXarllel  cpene,
HEO0OXOMMOCTHU €€ COXpPaHEHUS U PAIIMOHATILHOTO UCTIOJIb30BaAHUS;

° yMeHue (GOpMHUPOBATh ACTETUUECKUE YYBCTBA, BIIEUYATICHUS OT BOCHPUSTHUS
MPEAMETOB U SBJICHUN OKPYKAIOIIEro MUPA;

° TOTOBHOCTh K OCO3HaHHOMY BBIOOpY JajibHedlied mnpodeccuoHanbHON

TPaeKTOPUH B COOTBETCTBUU C COOCTBEHHBIMH MHTEPECAMU U BOZMOXHOCTSIMHU.

2. MeranpeamMeTrHbie pe3yJabTaThbl:

Ilo3HaBare/ibHbIE YHHBepPCaJbHbIe y4eOHbIe AeiCTBUA

ba3oBble 1oruyeckue 1eHCTBUA:

BBISIBISIT M XAPAaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOLICHUM MEXIY MOHATHIMH, (HOPMYIHPOBATH OIpPENCICHHUS
NOHSATUN, YCTaHABIMBATh CYLIECTBEHHbIM TMPHU3HAK KIACCU(PUKALUU, OCHOBAHUS IS
0000111eHNs 1 CpaBHEHUS, KPUTEPUH MPOBOJUMOTO aHAJIHN3a;

BOCIPUHUMATh, (POPMYJIUPOBATh U MPEOOPA30BBIBAThH CYKIEHUS: YTBEPIUTEIbHbIE U
OTpHULaTeNbHbIC, €AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;



BBISIBIISIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTUBOPEYMSB
dakrax, JaHHBIX, HAOIIONECHUSIX U YTBEPXKICHUSX, IIpeasiaraTb KpUTEPUH JIJISl BBISIBIICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMI;

J€NaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIIOUECHHM, YMO3aKIOUEHNN 110 aHAJIOTHH;

IPOBOJNTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKIACHUU
(mpsAsMBIE ¥ OT NOPOTHUBHOIO), BBICTPAMBATh APTYMEHTALMIO, NPHUBOJHUTH IMPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

BBIOMpaTh CHoco0 pemieHus yueOHOW 3ahayu (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BbIOMpaTh Hambosiee MOAXOAAIIUN C y4ETOM CaMOCTOSITENIBHO BBIJIEJICHHBIX
KPUTEPHUEB).

Bba3oBble uccienoBareabckue 1eHCTBUA:

UCIIOJIB30BaTh  BOIPOCHI KaK HCCIENOBATEIIbCKUNA HMHCTPYMEHT  IIO3HAHUSA,
(dopMynnpoBaTh BOINPOCH], (PUKCUPYIOIIME MPOTHUBOpEUHE, MpoOJIeMy, YCTaHABIMBATh
UCKOMOE U JIaHHO€, (JOPMUPOBATH TMIIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;
IIPOBOJUTE  CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEJOBAaHUE

[0 YCTaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4YecKOro OOBEKTa, SIBJICHMs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMH, SIBJICHUSIMHU, [IPOLIECCAMU;

CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh O00OOIIEHUST W BBIBOJBI 1O pe3yJbTaTam
IPOBENEHHOTO HAOMIOACHUS, MCCIEIOBAaHUSA, OLIEHUBATh JOCTOBEPHOCTH IMOJTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJAOB M O0O0OIICHUM;

MIPOTHO3MPOBATh  BO3MOXKHOE  pa3BUTHE IIpollecca, a TakKe BbIIBUTATh
IPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanueii:

BBISIBIISATH e(DUIUTHI MH(DOpMALUK, JaHHBIX, HEOOXOIUMBIX JJIs OTBETA HAa BOIPOCH
JUISl pEeLLIEHUs 3a1a4K;

BBIOMpAaTh HMHPOPMALUIO U3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh MU HUHTEPIPETUPOBATh HH(OPMALIMIO PA3IMYHBIX BUAOB U (opm
IIPE/ICTABIICHNUS;

CTPYKTYypUpOBaTh HH(OpPMALMIO, MPEACTaBIATh €€ B pa3iInyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHHMBATh HaAEKHOCTh MH(GOPMALMU MO CaMOCTOSITENIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMMyHuKaTHBHBIC YHHBepCcaibHble y4eOHbIC AeHCTBHSA:

BOCHIPUHUMATh U (OPMYJIHUPOBATh CYXIACHUS B COOTBETCTBUU C YCIOBUSIMHHU
HEeIsIMU OOILIEHHUs, SCHO, TOYHO, TPAaMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY pEILIeHHUs 3aJayl, KOMMEHTUPOBATh
NOJIyYeHHBIN PE3YNbTAT;

B XO0J€ OOCYXIEHHs 3a/laBaTb BONPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOyieMbl, penraeMol 3a/Jauyu, BBICKA3bIBaTh WJEHM, HAllCICHHbIE HAa TOUCK pELICHUS,
CONOCTaBJIATh CBOM CYXKIEHUS C CYXACHUSAMH JIPYTHX YYacTHUKOB JHUalIora,
0OHapyXHBaTh pa3IMIUe U CXOACTBO MO3UIIUNA, B KOPPEKTHOU (opme (opmynupoBaTh
pa3HoOIJIacus, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PEIICHHS 3aJaud, SKCIEPUMEHTA, HCCIEIOBaHUS,
IPOEKTa, CAMOCTOSATEIBHO BBIOUPATH (POpMAT BBICTYILICHHS C YUETOM 33434 MPE3EHTAILH



U 0OCOOEHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe YHUBepcalbHbIe y4eOHbIe 1eHCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, AJITOPUTM PELICHU 337a4H, BEIOUpaTh CIOCO0 peleHus ¢ y4ETOM
UMEIOUINXCA  PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb MU
KOPPEKTHPOBATh BAPUAHTHI PELIEHUH ¢ yU€TOM HOBOM MH(pOpMAIIU

CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMU MO3HABATENbHON pediIeKCHn KaK OCO3HAHUS COBEpIIACMbIX
JNEHUCTBUM M MBICTUTENBHBIX TMPOILIECCOB, WX pe3yJbTaToB, BIAJAETh CIOco0aMu
CaMONPOBEPKH, CAMOKOHTPOJIA MPOIecca U pe3yJbTaTa pelIeHNs MAaTEMaTHUYECKOW 3a/1a4u;

MpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPH pEIICHUW 3aJauH,
BHOCHTb KOPPEKTHUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HallICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIW MU YCIOBHUSIM, OOBSCHATH IMPUUMHBI
JOCTUKEHUS WM HEAOCTHXKEHUSI Pe3ysbTaTOB JESATENIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATEJIbHOCTD:

IOHUMATh U KUCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHON U MHAUBUAYAIbHON pabOThI
IpU pelIeHUH Y4eOHBIX 3a/1a4, IPUHUMATh L[€b COBMECTHOM AESITENbHOCTH, IIIAHUPOBATh
OpraHu3allMil0 COBMECTHOM padoOThl, pacHpeneisTh BHAbBI padOT, J0roBapuUBaThHCA,
00Cy>KJIaTh MPOILIECC U Pe3yJIbTaT pabOThI, 00001IaTh MHEHUSIHECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TpyHHoBbIX (opmax paboTel (0OcyxkaeHus, OOMEH MHEHH,

«MO3TOBBIE HITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YacTh pabOThl M KOOPAHMHUPOBATH
CBOM JICUCTBUSA C JAPYTUMHU UYJECHAMH KOMAaHIbI, OIICHWBATh KayeCTBO CBOETO BKJIa/Ja B
OOIIHNI MPOTYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

CnenmnanbHble MeTaNpeAMeTHbIE Pe3Y/IbTAThI:

° YMEHUE UCIIOJIb30BaTh COXPAHHBIE AHAIM3ATOPhl B PA3NMYHBIX BHUAAX
nesTeabHOCTH (yaeOHO-TI03HABATEILHOM, OPUEHTUPOBOYHOM, TPYIOBOM);

° IPUMEHSATDH 3pUTENBHO-0CA3aTENbHBIN CIIOCO0 00CIIeIOBaHUSI U BOCIIPUSATHS;

° YMEHUE I0Jb30BaTbCA COBPEMEHHBIMH  CPEICTBAMH KOMMYHHUKAIIHH,
TU(DIOTEXHUUECKUMHU CPEJICTBAMU, IPUMEHSIEMBIMU B YU€OHOM IpOLIECcCE;

° YMEHUE IUIAHHPOBATh MNPEIMETHO-NIPAKTUYECKUE JEUCTBUS C Yy4YETOM
MMEIOILETOCS 3pPUTEIBHOIO TMAarHo3a B COOTBETCTBUH C MOCTABIEHHOM 3aa4eii;

° YMEHUE TMpOSIBISAT B KOMMYHHMKAaTUBHOM JI€ATE€bHOCTH, aJCKBaTHbBIC
CUTYyaIllH, HeBepOaIbHbIe POPMBI OOIICHMUS;

° YMEHHUE BECTU CaMOCTOSITeNIbHBIN TOUCK MH(POPMALIHH;

° CIIOCOOHOCTh K TMPeoOpa3oBaHMIO, COXpPAHEHUIO M Tepenaye UHbOpMalu,
MOJIYYEeHHOU B pe3yJIbTaTe YTCHUS WM ayIUPOBAHUS;

° CIIOCOOHOCTh Y4aCTBOBATh B PEUEBOM OOIIECHUH, COOIIO/1ast HOPMBI PEUYEBOTO
ATUKETA, aJICKBATHO UCIIOJIb30BATh )KECTHI U MUMUKY;

° CIOCOOHOCTh OLIEHHMBAaTh CBOIO pe4Yb C TOYKU 3pPEHHUSI €€ COJAEp)KaHUA,
SI3BIKOBOTO O(YOPMIICHHUS;

° YMEHHE HaxXOJUTh TIPAMMATUYECKUE M peueBble OMIMOKH, HEI0YETHI,

HCIIPABIIATD UX;



° yMEHHUE IJIAHUPOBaTh, KOHTPOJIUPOBATh M OIICHUBATH Y4YeOHbIE NIEUCTBUS C
YYETOM, UMEIOLIEr0Cs 3pPUTENBHOTO AUArHO3a B COOTBETCTBUU C MOCTABJICHHON 3a7adeil u
YCJIOBUSIMH €€ pEATU3ALINH.

3. IIpeaMeTHbIE pe3yabTaThI

K xonity ooyuenuss B 10 kj1acce oOydaroniuiics MojayquT CICAYIOMNUE MPEIMETHbBIC
pe3yJabTaThl MO OTIEIBHBIM TeMaM ¢eaepaibHoil pabodeil mporpaMMbl yueOHOTO Kypca
«Anrebpa 1 Havajga MaTeMaTHIECKOTO aHATTU3ay:

Ymnciia 1 BLIYUCIICHUS:

CBOOOJHO  OTMEPUPOBATh TMOHATUSIMH: PAIMOHAIBHOE YHCIO, OECKOHEUHAs
NepUOINYEcKast IpoOb, MPOIICHTHI, UPPAITMOHAIBHOE YHCIIO, MHOKECTBA PAIlMOHATBHBIX U
JIEVUCTBUTENBHBIX YUCET, MOYJIb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHATH IPOOW W TIPOIEHTHI JJIsl PEIICHUS MPUKIAAHBIX 33a/1ad U3 Pa3TMIHBIX
OTpacjey 3HaHUHM U pEeAIbHOM KU3HU;

OPUMEHSATh NPUOTMKEHHBIE BBIYUCICHUS, TpaBUja OKPYIJICHUS, TPUKUIKY MU
OLICHKY pe3yJbTaTa BBIYMCIICHUN;

CBOOOJTHO OMEPUPOBATH MOHATHEM: CTENEHb C LEJIBIM MOKa3aTesieM, UCIOIb30BaTh
MOIXOIAIYI0 (POpMY 3amKCH ACHUCTBUTENBHBIX YUCEI JIJIS PEIICHUS MPAKTUYECKHUX 3a7a4 U
MPEACTABIICHUS JaHHBIX;

CBOOOJTHO OMEPUPOBATH IOHATHEM: apPUPMETUYECKUNA KOPEHb HaATypajIbHOU
CTEIICHH;

CBOOO/JIHO OINEPUPOBATH IMOHATUEM: CTENEHb C pallMOHAIBHBIM IOKa3aTelieM;
CBOOOJIHO OTIEPUPOBATH MOHITUSAMU: JIOrapupM YKCIIa, IECITUIHBIC U HATYpaIbHbIC

norapuMsl;

CBOOOJHO OINEpUPOBATh TMOHATUSIMU: CHHYC, KOCHUHYC, TaHTEHC, KOTAHTEHC
YHCIIOBOTO apryMEHTA;

ONEPUPOBATh MOHATUSMU: APKCUHYC, APKKOCMHYC M apKTAHIM€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH TMOHSTHSAMHU: TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPAaBHEHUS-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3InYHbIe METOJIbI PEUICHUST PAIIMOHAIIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpPaBHEHUI, IPUMEHATh METOI UHTEPBAJIOB JIJI PELICHUS] HEPABEHCTB;

CBOOOIHO ONEpPUPOBATH MOHATUAMH: MHOTOWIECH OT OJHOM MEPEMEHHOM, MHOTOUJICH
C UeNbIMU KO3 dUIIMEHTAMH, KOPHU MHOTOYJICHA, MPUMEHSTh JeJIEHUEe MHOTOWYIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera niis pemenus 3aaad;

CBOOOJHO OINEpUPOBATh MOHATHUAMHU: CHCTEMa JIMHEWHBIX ypaBHEHHUM, MaTpuIa,
ONPEICIIUTENIb MATPUIBI 2 X 2 M €ro reoMeTPUYECKUN CMBICI, MCIOJIh30BaTh CBOMCTBA
ompeaenuTeNst 2 X 2 g BBIYKCICHUS €r0 3HAYCHUs, MPUMEHSTh OMPEACTUTENIH s
pEelIEHUs CHUCTEMbl JIMHEWHBIX YpPaBHEHUH, MOJEIUPOBATh peallbHble CUTYyalluu C
MOMOIIBI0O CHUCTEMbl JIMHEWHBIX YpPAaBHEHUW, HCCIEAOBaTh IOCTPOEHHBIE MOJEIH C
MOMOIIIBI0 MATPHUIL U ONIPEACTUTENEH, THTEPIIPETUPOBATH MOJTYUYEHHBIN PE3YIIbTAT;

MCIIOJIh30BaTh CBOMCTBA ICUCTBUI C KOPHSIMH JJIsl MPe0Opa30BaHUS BBIPAKEHUN;

BBITIOJIHATh TPEOOpPa30BaHUSI UHUCIIOBBIX BBIPAKECHHM, COJEPKAIIUX CTEMEHU C
palMOHAJIbHBIM [MOKAa3aTeJIeM;

MCIIOJIb30BaTh CBOMCTBa Jorapu@MoB [uisi mpeoOpa3oBaHUs JOrapuGMUUECKUX



BBIPAKCHUM,

CBOOOJTHO  OINEPUPOBATH MOHATUAMH: HpPpALUOHAIbHbIC, TIOKa3aTelbHbIE W
jgorapuMUYECKUE YpPaBHEHMs, HAXOAUTh HUX PEIICHUS C TOMOIIBIO PABHOCHIIbHBIX
NEePEeX00B WM OCYILECTBIISIS MPOBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (opMyJibl s npeoOpa3oBaHMUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

cBOOOJHO OMEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE, MPUMEHATH
HEOOXOuMbIe (OPMYJNBI Ui PELIEHUS OCHOBHBIX THIOB TPUTOHOMETPUUYECKUX
YPaBHEHU;

MOJIETTUPOBATh PEANbHbIC CUTYyallud HA SI3bIKE alreOpbl, COCTABIATH BHIPAKEHUS,
ypaBHEHHUs, HEPAaBEHCTBA IO YCJIOBHUIO 3a/Jayd, MCCIEA0BATh IMOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BaHUEM arrapara aareOphl.

DOyHKUMH U TPpaduKH:

CBOOOZIHO ONEpUPOBATH MOHATUSAMHU: (PYHKIMS, CMOCOOBI 3afaHus (yHKIUH,
B3aMMHO OOpaTHble (YHKIMH, KOMIO3UIMSA (yHKIMUMA, rpaduK (QYHKIUHU, BBITOIHSATH
3JIEMEHTapHbIE peoOpa3zoBaHusl rpauKOB (PYHKIIHIA;

CcBOOOJIHO ONEPUPOBATH MOHATUSMU: 00JIACTH ONPEECICHUS 1 MHOKECTBO 3HAYEHUI
GyHKIUM, HyIH QYHKUINU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZIHO  ONEpUPOBATh  MOHATUSAMHU: YETHBIE W HEYETHblE  (PYHKIIUH,
nepuoandeckre (yHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MaKCUMyMBbl U
MUHHUMYMBbI (DYHKIIFH, HAUOOJbIIee U HaUMEHbIIee 3HaUeHNE (DYHKIIUU HA MPOMEKYTKE,
CBOOOHO ONIEPUPOBATH MOHITHSIMH: CTENICHHAsI (QYHKIIMS C HATYPAIbHBIM U IIEJIBIM

nokasaresiem, rpaduK CTereHHOW (YyHKIIMU ¢ HaTypadbHBIM M IEJBIM MTOKa3aTeseM,
rpaguk KOpHA N-0M cTeneHu Kak (YHKIMH OOpaTHOW CTENEHH C HaTypalbHbIM
TIOKa3aTeNeM;

ONEepUPOBATh MOHATUSMU: JIMHEHHAs, KBaJpaTU4Has U IpOOHO-IMHENHHas QyHKIUH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPa(pUKOB;

CcBOOOZIHO oOmepupoBaTh NOHATUAMU: IMOKazaTeiabHas M JorapupmMuueckas
(GYHKIMH, UX CBOMCTBA U TpauKu, UCIOIb30BATh UX I'paUKH [ pelieHus] ypaBHEHU;
CBOOOAHO ONEpPUPOBATh  MOHATHSIMH: TPUTOHOMETPUUYECKas  OKPY>KHOCTb,

orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIMIA YHCIIOBOTO apryMEHTa;

UCIIOJb30BaTh Tpaduku (PyHKUMN AJI1 UCCIENOBaHUS MPOLIECCOB M 3aBUCUMOCTEN
IpU pEelIeHUH 3a/ad M3 APYruX y4eOHBIX MPEIMETOB M PEATbHON KH3HHU, BBIPAXATb
dbopMyiaMu 3aBHCUMOCTH MEXy BEIHUYNHAMU;

Hauaja MmaTeMaTH4ecKOro aHajimn3a:

CBOOOMHO OMNEpHpOBaTh TMOHATHUSAMHU: apudMeThdeckas ¢ TeoMeTpUYecKas
nporpeccusi, OECKOHEUHO YyOBIBalomasi TeOMETpUYecKas MpOorpeccus, JWHEHHBIA WU
OKCMOHECHIIUATBHBIA pOCT, (QopMysia CJIOKHBIX TMPOIEHTOB, HWMETh MPECTABICHUEO
KOHCTAHTE;

MCIIOJIb30BaTh IPOrPECCUU JIJISl PELICHHS peabHbIX 33/1a4 MPUKIIAJHOTO XapaKTepa;

CBOOOZHO ONEpUPOBATH MOHATUSMHU: IOCIEIOBATENLHOCTb, CIIOCOOBI 3aJaHMs
NOCJIeI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEAOBATEIBLHOCTH, MOHUMATh
OCHOBBI 3apOK/ICHUSI MaTEMaTHUECKOT0 aHalIu3a KaK aHajan3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OINEpPUPOBaTh MOHATUSMU: HENpEephIBHbIE (YHKIUH, TOYKH pas3pbiBa
rpaduka QyHKIMHA, aCUMOTOTHI rpaduka QyHKIIHIH;



CBOOOJIHO OMEpUPOBATh MOHATUEM: (PYHKIIUS, HETIPEPhIBHAS HA OTPE3KE, MPUMEHSITh
CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI PEIICHUS 3a/1a4;

CBOOOJTHO ONEPHUPOBATH MOHATHSAMU: TepBasi U BTOpas MPOU3BOAHBbIC (YHKIIUH,
KacaTeabHas K Tpaduky QyHKIUH;

BBIYKCIIATh MPOU3BOJIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMIIO3MIIMHU JABYX
GyHKUMNA, 3HaTh MPOU3BOJIHBIE JIEMEHTAPHBIX (YHKIIUA;

MCIOJIb30BaTh T€OMETPUUECKUNA U (PU3UUECKUI CMBICT TMPOU3BOIHON ISl PELICHHUS
3aj1ay.

MHoxecTBa U JIOTHKA:

CcBOOOJHO OMEpUPOBATH MOHATHUSAMU: MHOXKECTBO, OMNEpPALMU HAaJ| MHOKECTBAMU;
UCITIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJIsl ONHUCAaHUs PEealbHBIX

IIPOLIECCOB U SIBJIEHUH, IPY PEILICHUH 3a/1a4 U3 APYTHX YYEOHBIX IPEIMETOB;

CcBOOO/IHO ONEpPUPOBATH MOHITUSIMU: OIpE/IETICHUE, TEOpEMa, ypaBHEHUE-CIIEICTBUE,
CBOMCTBO MaTeMaTHYECKOro OOBEKTa, JI0KA3aTEIbCTBO, PABHOCUIIbHBIC YpPAaBHEHUS WU
HEPaBEHCTBA.

CnennajibHble NpeAMeTHbIE pe3yJibTaThl

VYuuThiBas MMEIOIIMECS OCOOCHHOCTH BOCIPHUATHS M MEpepabOTKH MOJIydaeMoil
uHbopMaIUU CIA0OBUISAIIMMHE OOYyYaIONIUMUCA, a Takke crenuduky ux oOydeHwus,
y4eOHbII Kypc «Anrebpa # Hayajga MaTeMaTHYECKOTO aHaIU3a»  COJCPIKUT
JOTIOJTHUTENbHBIE TpeOOBaHUS K MpeAMETHbIM pe3ynbraram ocBoeHuss DPOIl COO,
MO3TOMY IUIAHHPYEMbIE MPEAMETHBIE pe3yibTaTbl  JAHHOTO YYEOHOro MpeaMmeTa
JOTIOJTHEHBI crenuaibHbIMU IpeIMETHBIMU pe3yibTaTamu, OTpaXxkarouuMu
c(hOPMUPOBAHHOCTh CHEUUPUUYECKUX YUECOHBIX HABBIKOB, HEOOXOJIUMBIX [IJII OCBOCHHS
COJICP)KaHUSI KaXKJIOro y4eOHOro mpeameTa, M CHEelUalbHBIX KOMIIETeHIMN (padoTa co
CHEUUaJIbHO aAaNTHPOBAHHON HAIVISIIHOCTHIO, MH(GOPMAIIMOHHbIE, KOMMYHUKATHUBHBIE U
TU(PIOTEXHUUECKUE KOMIIETECHIIUH U T.JI.)



IV. TemaTnueckoe mJIaHUpPOBaHHE

Tema, pazgen

OcHoBHOE coep:xaHue (KOJIUYeCTBO YaCOB)

OcHoBHBIE BHU/bI 1€ATCJIBHOCTH Oﬁyqamumxca

MHOX€eCTBO
NIEUCTBUTEIIBHBIX
yucea. MHOTro4JICHbI.
PammmonanbsHbIe
ypaBHEHUSA 5
HEPABCHCTBA.
CucteMbl  JIMHEHMHBIX
ypaBHEHHUI 24 4

MHO0K€eCTBO, Onepanuu

HaJl MHOKECTBaMU U UX cBoMcTBa (1 )
Huarpammsl Diinepa — Benna. (1 41)
[Ipumenenue TEOPETUKO-MHOKECTBEHHOTO
anmapata s pemienus 3amad. (1 q)
Panronansupie  uucina. OOBIKHOBEHHBIE U
JECATUYHBIC POOU, MPOIICHTHI,
O6eckoHeuHble epuoandeckue apoodu (1 1)
[Ipumenenue JapobGeli W  TPOILIEHTOB
pelIeHus TPUKIAIHBIX 3a1a4 (2 u)
JleficTBUTENbHBIC YMclIa. PanuoHalbHBIE |
uppauroHagbHbieuncia (1 u)
Apudpmernueckue oneparun c
NeUCTBUTEIBLHBIMU yucaaMu (1 )

JJIs1

Moayne JACHUCTBUTENBHOTO 4YHCIA U €T0
cBoricTBa. (1 u)
[TpubnamxEnubie BBIUMCJICHMUS, npaBuia

OKpYTJICHHUSI, IPUKHUIKA U OIIEHKAa pe3yJbTara
BbIurciieHui. (1 4)

OCHOBHBIE METOIBl  PELICHUS
JIPOOHO-pAITMOHANBHBIX YPaBHEHUN
Y HEPABEHCTB. (3 u)
MHorowieHsl OT OJHOM
JleneHnne MHOroO4IeHa Ha
octatkoM. Teopema be3y. (1 )
MHoOrouJIeHbI C IETbIMU

OCIbIX H

IIEPEMEHHOM.
MHOTOWJIEH C

Hcnonp30BaTh TEOPETUKO- MHOXECTBEHHBIM amnmnapar
JUISL OTIMCAHUS X014 PEIIEHUS

MaTEeMaTHYECKHX 3a7a4, a TAK)KE PEATbHBIX MPOLIECCOB
U aBieHuil. OnepupoBaTh NOHATHUAMU: PALIMOHAIBHOE
4UCIIO0, OecKOHEYHasi  IepuoaAnYecKas IpoOb,
IIPOLICHTHI; UPPALMOHATILHOE U ACHCTBUTEIBHOECYUCIIO;
MOJYJIb JIEUCTBUTEIBHOIO YHUCJA; HCIOJIb30BaTh 3TU
IIOHATHS IIPU NPOBENCHUHN PACCYKICHUN

U JI0Ka3aTelbCTB, IPUMEHATh JAPOOU U MPOLEHTHI IS
peLIeHus

MPUKIAIHBIX 3a]1a4 U3 PA3JIUYHBIX OTpacied 3HAHUW U
peanbHOM ku3HU. Vcnonb3oBaTh MPUONHKEHHBIE

BBIUMCIICHUSA, TMpPaBUJa OKPYIJIEHUS, NOPUKUAKY U
OLICHKY  pe3yibTara  BblUMCIEHUW.  [IpumeHaTh
pa3IUYHBIE METOHbl PEUICHUS palMOHAIBHBIX U

IpOOHO- pPAallMOHAIBHBIX YPaBHEHUMN; a TaKKe METOJ
VHTEPBAJIOB IS PELICHUS HEPABEHCTB.

OnepupoBarh MOHATUSMH MHOIOWIEH OT OJHOU
IIEPEMEHHOMW, €ro KOpPHHU; IPUMEHATh JCIICHUE
MHOI'0YJIEHa Ha MHOTOYIEH C OCTaTKOM, Teopemy besy
U Teopemy Buera s perenusizanay.

OnepupoBarh  NOHATHSIMHU:  CHCTEMA  JIMHEWHBIX
YPaBHEHMM, MAaTPULIA, ONPEAEIUTENIb MAaTPULIBL.
Hcnonw3oBaTh cBOMCTBa omnpenenurens 2 X 2 s
BBIUHCIICHUS €0 3HAYEHUSI, IIPUMEHSTH ONPENCIUTENN
JUISL PELICHUS] CUCTEMBUIMHEWHBIX YPaBHEHUM.




kodpdunnentamu. Teopema Buera.

MOI[@JII/IPOBaTB pe€ajldbHbIC CHUTyalMM C IIOMOIIbIO

(1) CUCTEMBbl  JIMHEHHBIX  YpPAaBHEHMM,  HCCIEAOBATH

Pemienue cucteM JTMHEMHBIX ypaBHEHU. (2 4) | HOCTPOECHHBIE MOJIEIM C TIOMOIIBIO MaTpUIl U

Marpuriia cucTemsl TMHEHHBIX ypaBHeHnid. (1 | ompenenureneld, HWHTEPIPETUPOBATh  MMOJyYCHHBIN

q) pe3yJbTar

OnpenenuTens MaTpULbl 2X2, €ro

r€OMETPUYECKUM CMBICI U CBOMCTBA;

BbIUMCIICHUE ero 3HaueHus; (1 1)

IIPUMEHEHUE OIpPENEIUTENs I PEIleHUs

CUCTEMBbI JIMHEHHBIX ypaBHeHUH. (1 1)

Pemenne npukiIagHeIX 3a1ad € I[OMOIIBIO

CUCTEMBI TMHEHHBIX ypaBHEHUMN (4 1)
OyHkuuu U rpauku. | @yHkuusa, cnocoObl  3anaHud  QyHKuuu. | OnepupoBaTh  MOHATUSAMHU:  (PYHKIMS,  CHOCOOBI
Crenennast QyHkuus | B3aumHo oOpatHbie QyHKINU. 3aiaHusl  (PYHKUUHU; B3aUMHO OOpaTHble (YHKIUH,
c uenbiM nokaszatenem | Kommnosunus pyHkuuid. (1 9) KoMIo3ulus QyHKuui, rpadpuk (QyHKOUH, 00IACTb
124 ['padpux (GyHKUIHU. DneMeHTapHbIE | ONPEIETIECHUSI U MHOXECTBO 3HaY€HUN QYHKUINU, HYIU

npeoOpa3zoBanus rpa@ukoB GpyHKUui. (1 1)
OO6nacTp onpeneneHnss 1 MHOXKECTBO 3HAYCHHUN

¢ynkunu. Hymu  pyskmuu.  [IpomexyTku
3HaKOMOCTOSIHCTBA. (1 u)
Yérnanie 51 HEYETHBIC GbyHKIUH.

[Tepuoanyeckue GyHKITUH.

[IpomexyTKM MOHOTOHHOCTH

bynaknuu. (1 9)

MakcuMyMbl 1 MUHUMYMBI QyHKIMH. (1 1)

(GyHKUIMH, TPOMEXKYTKH 3HAKOINOCTOSHCTBA; JIMHEWHAs,

KBaJlpaTU4yHasi, JpOOHO- JIMHEWHAas W CTENEHHas
(GyHKUIUU.
BeinonHaTe 3JIEMEHTAapHbIE npeoOpazoBaHus

rpagukoB GyHKIUNA. 3HaATH U YMETh JOKa3bIBATh
YETHOCTh WM HEYETHOCTh (PYHKIIUU, TIEPUOTUIHOCTH
(GYHKIIUU, HAXOIUTh MPOMEXKYTKH MOHOTOHHOCTH

byHKIIUA, MAaKCUMyMbl ¥ MHUHHUMYMBI  (DYHKITUH,
HauOOJbIIIEE W HaWMEHbIIIEe 3HAYCHUE (DYHKIIMM Ha

HauOonbiiee 1 HauMeHbIEe 3HAYEHUE | IPOMEKYTKE.

dbyHkuuu Ha mpoMexyTke. (1 9) QopMynHpoBaTh U  WJUIIOCTPUPOBATH TpaduyuecKu
Jluneitnasi,  KBagpaTU4Hass U JAPOOHO- | CBOMCTBA JIMHEWHOM,

JINHEWHAA byHKIMH. DJIeMEHTapHOE | KBaIPATUYHON,  APOOHO-JIMHEHHOW M CTENEHHOM




UCCIIEJOBAaHUE U TOCTPOEHHUE TIpapUKOB ITUX
bynkuit. (2 9)
CreneHnb € [eJIbIM IOKa3zaTeleM. buHOM
Hprorona. (2 u)
CrenenHass (yHKIMS C HaTypajJbHbIM U

LeabIM MokazateneMm. E€ cBolicTBa M rpaduk.
(2 9)

byHKIU.

Breipaxxate  ¢dopMynaMd = 3aBHCHMOCTH  MEXIY
BEJTUIMHAMH.

3HaTh ONpEJEICHHE W CBOMCTBA CTENEHU C IIEIBIM
MoKa3aTeyeM; HOJIXOJISITIIY O dbopmy  3amucu

I[GﬁCTBHTGHBHBIX YUCCI IJIs1 PCIICHUS HPAKTHUYCCKUX
3aJla4 U IpCACTAaBJICHUA JaHHbIX

Apudpmernueckuit Apudpmernueckuii  KOpeHb  HaTypasibHOH | DopMynupoBaTh, 3alKUChiBaTh B  CHUMBOJUYECKON
KOpEHb CTEIICHH U ero CBOMCTBA. (2 U) dbopme
n-oi creneHu. | [I[peoOpa3oBaHusi  YMCIOBBIX  BBIPAXEHH, | U UCIIOJIB30BATh CBOMCTBA KOPHS
HppauroHanbHbIe COJIeprKalINX CTEIIEHUU KOpHU. (3 u) N-oii CTeNeH!U AJisl NpeoOpa30BaHUSABBIPAXKECHUIA.
ypaBHEHUS WppauvoHnaneHeie  ypaBHeHus.  OcHOBHbIE | HaxoauTh pemieHus UppalyOHANIbHBIX YPAaBHEHHU C
154 METO/IbI peneHus MPPALMOHAIBHBIX | TOMOILBIO PaBHOCUIJIBHBIX NepPeX00B WIH
ypaBHEHUH. (3 ) OCYUIECTBJISISL POBEPKY KOPHEM.
PaBHocunbHble — mepexoabl B pemieHuu | CTpouTth rpaduk (PyHKIIMU KOPHS
MPPALMOHATIBHBIX YpaBHEHUH. (4 ) N-o0ii cTernenu Kak oOpaTHOM
CaoiicTBa U rpaduk KOpHS N-OM CTENEeHMW Kak | A (PyHKIMH CTENIEHU C HATYpalbHBIM [TOKa3aTeIeM
(GyHKUMM OOpaTHOW CTENEHU C HaTypajlbHbIM
nokaszarenemM(3 u)
IToka3aTenbHast Crenenp ¢ pauMOHAJIBHBIM IOKa3aTeneMm u €€ | @opMympoBarh OIpEJEIICHHUE CTENIEHU C
GbyHKIHS. cBoKcCTBa. (3 u) palMOHaIbHBIM
IToka3arenbHbie [TokazatenpHas (¢yHKIUS, €€ CBOWCTBA U | TOKA3aTEJNIEM.
YPaBHEHHUS rpaduk. (1 9) BrimonHsaTe mpeoOpa3oBaHUsl YHCIOBBIX BBIPAKEHUH,
104 Ucnonb3zoBanne rpaduka (QYHKIUUA 75 | COJEPHKAIIUXCTENEHU C PAllMOHATbHBIM
pelieHus: ypaBHeHui. (2 u) MOKA3aTEJIEM.
[lokazaTenbHble  ypaBHEHUS. OcHogHble | cnionp3oBaTh HUGPOBBIE pecypchl sl MOCTPOEHUs

MCTOJZbl PCIICHUA IMOKAa3aTCJIbHBIX ypaBHeHI/Iﬁ
(44)

rpaduka
NoKa3aTeJbHON (QYHKIIMU U U3yUeHUsie€ CBOMCTB.




HaXOILI/ITI) PCUICHUSA IMOKA3aTCIbHBIX ypaBHeHI/IfI.

Jlorapudpmuyeckas Jlorapudm gucma. CoiictBa sorapudma. (2 4) | JlaBats onpezenenne gorapupma
GyHKIHS. JlecaTU4HBIE ¥ HATypajbHBIE JOrapudMmbl. (2 | 4ucia; AeCATUIHOTO M HATYpaJbHOTroJorapudma.
Jlorapupmuyeckue q) Hcnons3oBath CBOMCTBA norapupMoB TUTSL
ypaBHEHUS [TpeoOpa3oBanre BBIpAKEHUH, COAEpXKAIIUX | MPEOOPA30BAHMS JTOTAPUPMHUUECKUX BBIPAKECHUN.
18 u norapudmsl. (3 9) Crpouts rpaduk morapupMudeckor (QyHKIIUU Kak
oOpaTHOM
Jlorapudmuueckas ¢GyHKIUsA, €€ CBOMCTBA M | K IOKAa3aTebHOM W HCIOJB30BaTh  CBOMCTBA
rpaduk. (2 u) norapudMuyecKor GyHKIIUUIISA PEIIeHUs 3a/1a4.
Haxonuts pereHus sorapuMuidecKux ypaBHEHU N
Ucnonb3zoBanne rpaduka (YHKIMM 715 | C  TOMOIIBIO  PAaBHOCWIIBHBIX  IEPEXOJ0B WM
pereHus: ypaBHeHui. (1 1) OCYIIECTBJISISI TPOBEPKY KOPHEH.
Jlorapupmuyeckue ypaBHeHus. (2 1)
OcHoBHBIE METOJIBI perIeHMs
JorapupMUUECKUX ypaBHEHUH. (3 1)
PaBHOCHWIIBHBIE  TIEpeXOJbI B PEIICHHUU
norapu(pMUUECKUX ypaBHEHUH(3 1)
Tpuronomerpuueckue | CuHyc, KOCHMHYC, TaHT€HC M KoTaHreHc | J[aBaTh ompeieneHus CUHyca,
BBIPKECHHUS U | YMCIIOBOTO apryMeHTa. (2 4) KOCHMHYyCa, TaHT€HCAa H KOTAaHTeHCa YHCJIOBOTO
ypaBHEHUS ApKCHHYC, apKKOCHMHYC W  apKTaHI€HC | apryMEHTa; a TakKe apKCUHyca, apKKOCHHyCa H
224 YHCJIOBOTOAPTYMEHTA. (2 ) apKTaHIeHca yuCIa. [IpumeHnsTh OCHOBHBIE
Tpuronomerpuyeckas OKPY>KHOCTb, | TPUTOHOMETpHUUECKHE (POPMYIIBI NIl MpeoOpa3oBaHUs

OTpeNeTICHNEe TPUTOHOMETPUUECKUX (YHKIIHUI
YHUCJIOBOTO apryMeHTa. (2 )

OcCHOBHBIE TPUTOHOMETpHYECKHE GopmyJbl. (4
)
[IpeoOpazoBanue
BbIpaKEHUU. (44)

TPUTOHOMETPHUUECKUX

TPUTOHOMETPUYECKUX BBIPAKEHUM.
[IpuMeHsATs (POpMyYJIBI TPUTOHOMETPHUU ISl PEIICHHUS
OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPABHEHUN




Penrenue TpuroHomerpuveckux ypaBHeHui (8

4)

[locnenoBatenbHocTy | [locnenoBarenpHOCTH,  crocoObl  3amaHus | OnepupoBaTh  MOHATUSMHU:  ITOCJIEIOBATEIbHOCTD,
Y MPOTPECCUA MOCJIEIOBATEILHOCTEM. Mertop | cnocoObl 3aJJaHUS MOCIIEIOBATENLHOCTEM;
104 MareMaTudecko nHIyKiuu.(1 1) MOHOTOHHBIE U OIPaHUYEHHBIE IOCJIEI0BATEIbHOCTH;
MOHOTOHHBIE U OTPaHUYECHHBIE | UCCIEA0BATHIIOCIIEI0BATEILHOCTH HA MOHOTOHHOCTh U
NOCJIeN0BaTeNbHOCTH.  McTopust ~ aHanu3a | OrpaHUYEHHOCTb.
0eckoHeyHO ManbIX. (1 u) [TonyuyaTs mpencraBieHne 00 OCHOBHBIX HJEAX
Apudmernueckas u reOMETpUYECKasl | aHaTM3a0€CKOHEUHO MaJIbIX.
nporpeccui. (2 u) JlaBaTh oIpeeseHue
beckoneuHo yOpIBaromass reomeTpuyeckas | apupMETHUECKOH U TE€OMETPUUYECKOM IPOTrPECCUH.
nporpeccus. (1 u) Jloka3pIBaTh CBONCTBA apupMeTHIecKon u
Cymma OECKOHEYHO yOBIBAIOIIEH | FECOMETPUYECKOW  MPOTPECCUU, HAXOAUTb CYMMY
reoMeTpuyeckoi nporpeccud. (1 4) YIEHOB NPOrPECCHM, a TaKKe CYMMY 4YJIEHOB
JIMHEeNHBIM U 3KCIOHEHIMAIBHBIN poCcT. YUCo | 0ECKOHEUHO yObIBaronen r€OMETPUIECKON
e. nporpeccur. Mcnonas30BaTh nmporpeccuun
@opMyia CIOKHBIX TPOLEHTOB.(2 1) JUTS pEIIeHUs 3aa4 PUKIaJHOr0XapakTep.
Hcnonbs3zoBanne mnporpeccu s peweHus | [lpumensate  Gopmyiy CIOXKHBIX HPOLUEHTOB IS
peanbHBIX 33724 NPUKIIAIHOTO Xapakrepa (2 4) | pelieHus 3a1a4 U3 peaabHOM MPaKTHUKU
HenpepriBHble HenpepoiBabie hyHkimnu u uxcoictsa. (1 4) | OnepupoBarh MOHATUSIME: (YHKIUS HETIPEPHIBHAST HA
GyHKIHH. Touka pa3psiBa. OTpe3Ke, TOYka paspbiBa (GYHKIWHU, aCUMIITOTA
[TpousBonnas AcumnrtoTsl rpadukoB GyHkimi. (1 9) rpaduka QyHKIIUH.
20 g CpoiicTBa (PyHKITMIT HEMPEPHIBHBIX HA OTpe3Ke. | [IpuMeHsTh CBOWCTBA HEMPEPHIBHBIX (YHKIMA IS

(2 )
Merton uHTEpBaJIOB [ PELLICHUSI HEPABEHCTB.
(3 )

[IpuMeHeHre CBOWCTB HENPEPHIBHBIX QYyHKIUN
JUIsl petenus 3aaad. (2 v)

pelIeHus 3a1a4.

OnepupoBaTh  NOHATUSIMM: T€pBags MW BTOpas
OPOU3BOJHbIE (DYHKIIMHU; MOHUMATh (PUINYECKUA WU
F€OMETPUYECKUN CMBICI IIPOU3BOJAHOM; 3aAMMUCHIBATH
YPaBHEHUE KACATEJIbHOW. BBIUUCIATHL NPOU3BOIHBIC




ITepBas u BTOpas npousBoaHbIeHyHKIUH. (1 1)
Omnpenenenue, reOMETPUYECKUN u
(bu3HYECKUi CMBICTTIPOU3BOAHOMN. (2 1)
VYpaBHeHHE KacaTeNbHOU K rpaduky QyHKIUH.
(29)

[Ipou3BoaHbIE 31EMEHTAPHBIX QYHKUIUMN. (2 1)
[IpousBogHas CYMMBHI, MIPOU3BEICHUS,
YaCTHOTO W KOMIIO3UITNH (PYHKITHH(4 1)

CyMMBI, IPOM3BEICHHUs, YaCTHOTO M  CIIOXKHOMU
byHKIUH.
W3ydyatb MpOM3BOAHBIE AJIEMEHTApHBIX (QYHKIHUH.

Hcnonb30BaTh T€OMETPUIECKUN U PUIUIECKHUI CMBICT
IIPOU3BOIHOM IS PEIICHUS 3a1a4

[ToBTOpEHME,
00001IeHne,
cHCTeMaTH3aIus
3HaHUH

5q

OCHOBHBIC TIOHATHS Kypca aJreOpbl U Hadajl
MareMaThueckoro  amamm3za 10  Kiacca,
000011IeHNE U CUCTEMATH3ALMA 3HAHUNA

[IpuMeHATh OCHOBHBIE TOHATUS Kypca aireOpbl H
HaYyaJl MaTeMaTUYeCKOr0 aHallu3a JJisl PEIIeHUs 3aau
U3 PeIbHOM KU3HU U IPYTUX HIKOJIBHBIX MPEIMETOB.




KanenaapHo- TeMaTu4yeckoe MiIaHNpPoOBaHNe

n/n

Ne

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
U3yYCHUS

MHOKeCTBO, omepanuu HaJ
MHOKECTBAMU U X CBOMCTBA

Juarpammel Ditniepa-BeHnna

[Ipumenenune TEOPETUKO-
MHOKECTBEHHOTO  ammapara
JUISL pELIeHUs 3a1a4

PanmonanbHbIe YHCa.
OOBIKHOBEHHEIC u
JIECATUYHBIE npoou,
MPOLICHTHI, OECKOHEUYHBIE
MIePUOIUUECKHUE APOOU

PannonanbHble qucnaa.
OOBIKHOBEHHEIC u
JIECATUYHBIC pobwu,
MIPOILICHTHI, OCCKOHEUYHBIC
MIePUOANYECKUE IPOOH
[Ipumenenue  gpobedt u
MPOIICHTOB  JIJII  PEIICHUS
MIPUKIIAIHBIX 3a]1a4

[Ipumenenue  gpobeit u
IOPOIEHTOB  JUIsl  PEIICHUs
MPUKJIATHBIX 33724

JIeiCTBUTEIbHbBIC YHCIIa.
ParnmonansHbIC u




vppalmoHaIbHbIE YUCIa

Apudmerrueckre omnepanuu
C JNEHUCTBUTEIBHBIMU
YHUCJIAMH

10

Monyns  IEMCTBUTEIBHOTO
YUCJIa ¥ €r0 CBOWCTBA

11

12

13

[TpubmmxEHHbBIC
BBIYUCJICHUS, npaBuiia
OKPYTJICHUSI, TPUKUIKA U
OIICHKA pe3yJibTara
BBIUMCJICHUI

OCHOBHBIE METOBI PEIICHUS
HEIBIX u JpoOHO-
paIMoOHaIBHBIX YPaBHECHUH H
HEPAaBCHCTB

OCHOBHBIE METOBI PEIICHUS
HEIBIX u JpoOHO-
paIMoHAaIBHBIX YPaBHECHUH H
HEPABCHCTB

14

OCHOBHBIE METOBI PEIICHUS
HETbIX u IpoOHO-
paIoHaIbHBIX YPaBHEHUH H
HEPABEHCTB

15

16

MHorounessl  OT  OJHOM
TIEPEMEHHOM. [enenue
MHOTO4JIEHa Ha MHOTOYJIEH C
octatkoMm. Teopema besy

MHoroueHsl ¢ MCIBIMH
kodpdunmentamu. Teopema




17

Buera

Penrenue cucremM JIMHEHHBIX
YpaBHECHUU

18

19

20

21

Perienne cucreM ITUHEUHBIX
YpaBHECHUI

Marpuna CUCTEMBI
JIMHEUHBIX YPaBHCHUU.
Onpenenurens MaTpHIIbI
2x2, €ro TeOMETPUYECKHUU
CMBICII u CBOMCTBAQ;
BBIYMCJIEHNE €T0 3HAYCHHUS

Onpenenurens MaTpPHIIbI
2X2, €ero TeOMETPUYECKUI
CMBICJT U CBOMCTBA;
BBIYUCJICHUE €T0 3HAYCHHUS

[IpumeHeHune onpeaenuTens
UL~ PELIEHUsT  CUCTEMBI
JIMHENHBIX YPABHEHUN

22

23

24

Pemenne npuknagHeix 3agad
C ITOMOILBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

Pemenune npukiaaHbIx 3a1a4
C [IOMOLLBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

KouTponbpHas pabora:
"PanuonanbHble  ypaBHEHUS
n HepaBeHcTBa. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

DyHKIMS, CIIOCOOBI 3aJaHUs




26

27

28

byHKIHH. B3aumno
oOpaTHBIC GyHKIHH.
Komnosunus ¢pyHKIuit
['paduxk GyHKITUY.
DJleMEHTapHbIE
npeoOpazoBanusi TpaduKoOB
byHKIUH

O6mnacte ompeneneHus U
MHOKECTBO 3HAYEHUN
bynkuuu. Hymm  dyskumm.
[TpomexyTku 3HAK
MOCTOSIHCTBA

YeETHabIe u HCUETHBIC
byukuu.  Ilepuogumdeckue
GyHKITUH. [IpomexyTku
MOHOTOHHOCTH (hyHKITUH

29

30

31

MakcuMyMbl U MUHHMYMBI
¢bynkuuu. Haubonpmiee u
HaVMEHBIIIEEe 3HA4YCHHUE
(GYHKIIUU HA TPOMEKYTKE
Jlunelnas, KBaJpaTU4yHAsT U
JIpoOHO-TMHEWHAs PYHKITUU
DJIeMEeHTapHOE

WCCJICIOBAHUE U TTOCTPOCHHUE
rpauKOB ATUX PYHKITUH

32

33

DJIeMeHTapHOE
UCCJIEIOBAHUE U MOCTPOEHUE
rpaduKoB 3TUX PYyHKLMIMA

CrerneHp C HEIBIM




IOoKa3aTeJIEM. buaom
HrroTona

Crernenb C LEJIBIM
34 MOKa3aTeJIeM. bunom
HpsroToHa
CrenenHast  QyHKIUS  C
35 HaTypaJbHBIM U IEJBIM
nokasareneM. E€ cBoWCTBa U
rpaduk
KoHTponpHas pabora:
36 "Crenennass ¢Qynkuusa. EE
cBOMcTBa U Tpaduk”
ApudmMernueckuii  KOpEHb
37 HaTypaJbHON CTENEHU U €TrO
CBOICTBA
ApudmMernueckuii  KOpEHb
38 HaTypaJbHON CTENEHU U €ro
CBOWCTBA
[IpeobpazoBaHusi YUCIOBBIX
39 BBIpOXEHUH,  COIep KaIux
CTCTICHU ¥ KOPHH
[IpeoOpazoBaHKsl YHCIIOBBIX
40 BBIDOKCHUN,  COACpKaAILIUX
CTETICHU ¥ KOPHH
[IpeoOpazoBaHusi YUCIOBBIX
41 BBIPQKCHUH,  COJIEpKAIIUX
CTETICHU ¥ KOPHH
42 HppaunonanbHbie

YPABHEHMS. OcHOBHBIE




MCTOObI pCIICHUA

HUPpAMOHATBEHBIX

YpaBHECHUI

WppanronansHbie

ypaBHEHUS. OcHOBHBIE
43 METO/IbI perIeHus

HUPpAMOHATBEHBIX

YPaBHEHUI

UppanronansHbie

ypaBHEHUSI. OcHoBHbIE
44 METOBI peleHus

UppalMOHATBLHBIX

YpPaBHEHUI

PaBHOCHIIBHBIE TIEpeXOibl B
45 pELIEHUH HUPPALMOHAIBHBIX

YpaBHEHUU

PaBHOCWIIBHBIE TIepexobl B
46 pelIeHUN  MpPaIMOHATBHBIX

YpaBHEHUI

PaBHOCHIIbHBIE TIEpEeXObl B
47 pPELIEHUH HUPPALMOHAIBHBIX

YpPaBHEHUI

PaBHOCWIIBHBIE TIepexobl B
48 pEUIEHNH HPPaAlMOHATIBHBIX

YpaBHEHUMU

CaoiicTBa 1 rpaduk KOpHs N-
49 O cTemeHu Kak (QyHKUUU

oOpaTHOM CTETCHU c
HaTypaJbHBIM TOKa3aTeaeM




50

CaoiicTBa u rpaduK KOpHs N-
Ol CTemeHu Kak (YyHKIUU
oOpaTHOMU CTETICHU C
HATYpaJIbHBIM MOKa3aTeIeM

o1

52

KoHTponpHas pabora:
"CBoiicTBa U rpaduk KOpHS
n-on CTEIICHU.
HppanmonanpHbie
ypaBHEHHs"

Crenenp ¢ paduOHAJIbHBIM
IoKa3aTesieM U €€ CBOMCTBA

53

Crenenp C panvOHAIBHBIM
MOKa3aTeJIEM U €€ CBOMCTBA

54

55

CreneHb € palMoOHAIBLHBIM
moKa3aTejieM U €€ CBOMCTBA

[TokazatenbHast QyHKIUs, €€
CBOICTBA U Tpaduk

56

57

Hcnonp3oBanue rpaduka
byHKIMA I pelIeHUs
ypaBHEHUI
Hcnonb3oBaHue rpaduka
byHKIMM IS pelIeHus
YpPaBHEHUU

58

IToka3aTenbHble ypaBHEHUS.
OCHOBHBIE METOMBI PELIEHUS
IIOKA3aTEJIbHbIX YPABHEHUHN

59

IToka3aTenbHble YpaBHEHMUS.
OCHOBHBIE METOMBI PELIEHUS
MOKAa3aTeJIbHbIX YPAaBHEHUU




60

61

62

[loka3arenbHbIE ypaBHEHHS.
OCHOBHBIE METO/IbI PELICHUS
MMOKAa3aTEIbHbIX YPAaBHECHUN

KonTponbsHas pabora:
"l[lokazatenpHass  QYHKIHA.
[Toka3arenbHbie ypaBHEHUS"

Jlorapudm uucna. CpoiicTBa
jorapudma

63

64

Jlorapudm uucna. CBoiicTBa
ngorapudma
Jlorapudm uuncna. CBolicTBa
jorapupma

65

66

JecaTudHble U HATypalbHbIE
JorapudMbl

JlecsiTHYHBIE W HATypaJbHBIC
JorapuhMbl

67

[IpeoOpazoBanue
BBIDAXKEHUW,  COJEpMHKALIUX
JorapuhMbl

68

69

[IpeoOpazoBanue
BBIDAKEHUW,  COJEpKALIUX
JorapupMbl
[IpeoOpazoBanue
BBIPAKCHUH, COJZIEpKAIIUX
JorapuhMbl

70

Jlorapudmuueckast GyHKIHS,
e€ cBoiicTBa U rpaduk

71

Jlorapudmuueckasi GyHKIMS,




e€ cBoiicTBa U Tpaduk

Hcnonb3zoBanue rpaduka
72 GyHKIMKA I8 pelIeHus
YpaBHEHUU
Hcnonb3zoBanue rpaduka
73 byHKIMA I peUIeHUs
YpaBHECHUU
Jlorapudmmueckue
YpPaBHEHUS. OcHOBHBIE
74 METO/bI pelieHus
Jgorapu(pMUYECKHX
YpaBHECHUU
Jlorapudmuueckue
ypaBHEHUSI. OcHOBHBIE
75 METO/bI peluieHus
Jgorapu(pMUYECKUX
YpaBHEHUI
Jlorapudmuueckue
YPaBHCHUH. OcHOBHBIC
76 METObI peleHus
JorapupMUIECKUX
YpPaBHEHUI
PaBHOCHIIBHBIE TIEPEXOMBI B
77 pEIICHUH JIOTapU(PMUIECKUX
YpaBHEHUMU
PaBHOCHIIBHBIC TIEpPEXOMIBI B
78 pelIeHun JorapuPpMUYECKUX
YpaBHEHUU
79 KonTtpomnpHas pabora:




"Jlorapudmuueckas

byHKIHSL.
Jlorapudmuueckne
ypaBHeHuUs"
CuHyc, KOCUHYC, TaHT€HC U
80 KOTaHTCHC YHCIIOBOTO
aprymMeHTa
CuHyc, KOCHHYC, TaHT€HC U
81 KOTAHI'€HC YHUCJIOBOTO
aprymeHTa
CuHyC, KOCUHYC, TaHT€HC H
82 KOTAHT€HC YHUCJIOBOTO
aprymMeHTa
CuHyc, KOCHUHYC, TaHT€HC U
83 KOTaHTCHC YHCIIOBOTO
aprymMeHTa
Tpuronomerpuueckas
OKPY>KHOCTb,  OIpE/eIICHUE
84 TPUTOHOMETPUUECKUX
byHKIUH YHUCJIOBOTO
aprymeHTa
Tpuronomerpruueckas
OKPY)KHOCTb,  OIPE/CIICHUE
85 TPUTOHOMETPHUECKUX
byHKIMIA YHUCJIOBOTO
aprymeHTa
OCHOBHBIE
86 TPUTOHOMETPHUECKHE

dhopmyibl




87

88

89

OcHOBHBIC
TPUTOHOMETPUUECKHUE
dbopmMy Bl

OcHoBHEBIE
TPUTOHOMETPUUECKHE
dbopmMy Bl

OcHoBHEBIE
TPUTOHOMETPUUECKHUE

dbopmyibl

90

91

92

[IpeoOpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUH

[IpeoOpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUH

[IpeoOpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUU

93

94

95

[IpeoOpazoBanue
TPUTOHOMETPHUUECKUX
BBIPAKEHUN

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUMU

Pemenune

TPUTOHOMETPUYECKUX
YpaBHEHUU

96

Pemenue
TPUTOHOMETPUUECKHUX




97

YpaBHEHUU

Pemienue
TPUTOHOMETPUYECKUX
YpaBHECHUU

98

Pemenne
TPUTOHOMETPUYECKUX
YpaBHECHUU

99

100

Pemenue
TPUTOHOMETPUYECKUX
YpaBHECHUU

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

101

KoHTponpHas pabora:
"TpuroHomMeTpu4eCKHe
BBIPAKEHHUS U
TPUTOHOMETPUYECKUE
YpaBHEHUS

102

ITocnemoBaTenbHOCTH,
CITOCOOBI 3aJaHus
MOCJIEJOBATEIHLHOCTEH.
MeTton MaTeMaTHYECKOM
WHIYKIIUU

103

104

MOHOTOHHBIE u
OTPaHUYCHHBIC
MTOCJIEI0BATCIBHOCTH.
Hcropus aHajmsa
OECKOHEUYHO MaJbIX

Apudmernueckas




105

nporpeccust
["'eoMeTpuyeckas mporpeccust

106

107

108

beckoneuno yOBIBaroIas
reoOMEeTpUIecKast IPOTPECCHs

Cymma OECKOHEYHO
yOBIBaIOIIICH
ICOMETPUUCCKOMN Iporpeccun

JInHenHpIi u
AKCIIOHCHIIMAIbHbBIN pocT.
Yucno e. Popmyia CIOKHBIX
MPOLICHTOB

109

JInHeHbIn "
AKCIIOHCHIIMAIIBHBI  POCT.
Yucno e. Popmyna CIOKHBIX
MIPOLICHTOB

110

111

Hcnons30Banne MpOTrpeccuu
JUIL  PCEIICHHS  peajbHBIX
3a7a4 TIPUKJIATHOTO
XapakTepa

KonTtponbHas pabora:
"ITocnenoBaTeILHOCTH 51
MIPOTPECCHUH

112

113

114

HenpepbiBHbIE (QYHKIIMU U
UX CBOMCTBA

Touka pa3pbiBa. ACUMIITOTHI
rpadukoB QyHKUIMH
CaoiicTBa byHKUMMA
HEIPEPBIBHBIX HA OTPE3KE




CaoiicTBa byHKIUI

115 HEIPEPHIBHBIX HAa OTPE3KE
116 Meton  uHTEpBajIoOB A
pelieHusi HEpaBEHCTB
117 Meron  WHTEpPBAIOB IS
pEIIeHNS HEPaBEHCTB
118 Merton  uHTEpBajIoOB A
peIIeHNs] HEPaBEHCTB

[IpumeHnenue CBOVICTB

119  HemnpepbIBHBIX (PYHKIUN IS
perieHus 3aaa4
[Ipumenenue CBOMCTB

120  HempepbIBHBIX (YHKIUN 7S
peleHus 3aaa4

121 IlepBas 51 BTOpas
MIPOU3BOIHBIC (DYHKIIUH
Onpenenenue,

122  reomeTpuYeCKHii CMBICI
MIPOU3BOJHOU

123 Onpenenenue, (pnimquKHﬁ
CMBICTT IPOU3BOTHOM

124 YpaBHEHHE KacaTeJIbHOM K
rpaduKy QyHKIUHA

195 YpaBHEHHE KacaTeJIbHOM K
rpaduky GyHKIUU

126 [Tpon3BoaHbIE
AJIEMEHTAPHBIX (PYHKITUI

127  IIpom3BOgHBIC




AJIEMEHTAPHBIX (PYHKITUH

[IpousBogHas CYyMMBl,

128 npousBelneHHs, YAaCTHOTO U 1
KOMITO3UIIMK (PYHKITUH
[IpousBonHas CYMMEBI,

129  mpowmsBeneHUs, YaCTHOTO W 1
KOMITO3UIIMK (PYHKITUH
[IpousBonHas CyMMEBI,

130 mpowmsBeneHWsA, YACTHOTO W 1
KOMIO3UIIUU (PYHKIIUMA

131 'I'COHTPOJIBHEUI ) pabora: 1 1
[IpousBonHas
[ToBTOpenue,  00o0OIIECHME,

132  cucreMaruzamnus 3HAHWM: 1
"YpaBHenus"

133 Hrorosas KOHTPOJIbHAsA 1 1
pabora

134 Hrorosas KOHTPOJIbHAs 1 1
pabora

135 [ToBTOpEHUE, O6O6IHVCHI/I€, 1
CUCTEMaTHU3aIMsI 3HAHUN

136 [ToBTOpenue,  o0oOIICHME, 1

cucTeMaTu3anus 3HaHUU

V. YueOHO0- MeToau4YecKOe oOecreuyeHre 00pa3oBaTeIbHOI0 nmpomecca:
Marematuka: anreOpa ¥ Havajla MaTeMaTHYECKOTO aHaJM3a, TeoMeTpusi. Anredpa U Hadajga MaTeMaTudeckoro anamuza. 10-11
kJaccel. ba3oBeril u yrioy6iennsiit ypoBenb Anumos 1. A., Komsrun FO. M., Tkauea M. B. u np. Mocksa, [Ipocsemenne, 2023
Anrebpa ¥ Hauyajla MaTeMaTH4eckoro aHanuza. Meroaudeckue pekomenaaruu. 10-11 kmaccet denopora H. E., M. B.
TraueBa Mocksa, [Ipocsemnienue, 2023



Anrebpa ¥ Hayaja MaremaTuyeckoro aHanmsa. Jumaktuueckue matepuansl 10 ki, depopoa H. E., M. B. Tkauesa
Mockaga, [Ipocsemenue, 2023

Temarnueckue tectsl 11t 10 k1. @enoposa H. E., M. B. TkaueBa Mocksa, [Ipocsemenue, 2023

HOP

- http://school-collection.edu.ru— kosekims 00pa3oBaTEIBHBIX PECYPCOB;

- InternetUrok.ru-suneoypoku;

- http://www.allmath.ru- scsimaTremarnka;

- http://mathem.hl.ru—maremaTuka on-line;

- buommoteka IIOK https://m.edsoo.ru



http://www.allmath.ru-/

