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MOSICHUTEJBbHASA 3AIINCKA

Y4eOnpiii Kypc «Anredpa W Hadajga MaTEMaTHYECKOTO aHAIN3a» SBISICTCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe CpEIHEro oOIero oOpa3oBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
M3YYEHUS! BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHUE O0yYaroMINXCcsd Ha YPOBHE, HEOOXOIUMOM
JUTSl OCBOSHUS WH(MOPMATUKH, OOIIECTBO3HAHMS, UCTOPHH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJa/IeBaloOT
YHUBEPCAITBHBIM SI3IKOM COBPEMEHHON HayKH, KOTopas (GOpMYIUpYeT CBOHU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMe.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHaJln3a 3aKjajJbIBacT
OCHOBY [IJIl YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIMMA Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOIh30BaTh WX I JaTbHEHIIEro oOpa3oBaHUS W B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHMSIMH alreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BHBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI ¢ TIOMOIIBI0O MHIYKIIUA U PACCYXIaTh JEAYKTHBHO, WCIIOIH30BAThH
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHYECKOE MBIITUICHHE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa W Hayalla MaTeMaTHYECKOTO
aHanu3a» OOYYAroIIUeCs IMOTY4YalOT HOBBIA OMBIT PEIICHHS MPUKIATHBIX 3aad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJICNIEH PEaIbHBIX CHUTYaIluH,
WHTEPNPETAlMA  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCA C  [pUMEpamMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPAMHU.

Y4eOHbI Kypc 00JlafjacT 3HAYUTEIBHBIM BOCIHMTATEIBHBIM TOTCHIIHAIIOM,

KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI
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(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W dYepe3 crenuduxy ydeOHOM
NEATEILHOCTH, TpeOyIomeld TPOJOKUTEIHPHOM KOHIICGHTpPAIMd  BHHUMAHWS,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 3@  IIOJIyYEHHBIH
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4eCKOIro
aHaJIn3a JEKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpykType yueOHOro Kkypca «Anrebpa M Hadaga MaTeMaTHYECKOTO
aHaJIN3a» BbIIEICHBI CIEAYIOUINE COAEPKATEIbHO-METOANUECKUE TUHUM: «YHucna
U BbIUKCIEHUD», « DyHKINU U rpadukn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIUUECKUE JIMHUM HW3Y4aroTCsd Ha IPOTSHKEHWHM JIBYX JIET
oOy4eHHs] Ha YpPOBHE CpEIHEro oOLEero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JApyr Apyra U IIOCTENEHHO HAChIIAsCh HOBBIMU T€MaMH W pazjenamu. J[aHHBIN
y4eOHBIH KypC SIBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUILIMH, TakUX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMAaTUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTEeMaTHYeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJAJIEBAIOT BCE Ooliee
HIMPOKUM MAaTEMaTUYECKUM aIlapaToM, y HUX MOCIIEI0BaTeNIbHO (popMupyeTcs u
COBEPILIEHCTBYETCS YMEHHME CTPOMTh MATEMaTHYECKYHD MOJEIb pPEATbHON
CUTYallMH, IPUMEHATh 3HAHUS, NOJIYYEHHbIE TTPU U3YUYEHHH Y4eOHOro Kypca, s
peIlIeHUsI CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHON MaTeMaTUYECKON 3aJaui, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MeTOaUYeCKas JIMHUS «YUucna M BBIYMCICHUS» 3aBEpILIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
Ha4yaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpazoBaHuss 0co0O€ BHUMaHuWE yAemsieTcss  (OPMUPOBAHMIO  HABBHIKOB
paloHaIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€0sl MCIOJIb30BaHUE PA3TUYHBIX
dbopM 3amucu 4HUCia, yYMEHUE JenaTb NPUKUAKY, BBIMOJHATH MPUOIMKEHHBIE

BBIYUCIICHUA, OLOCHHMBATb YHCIIOBBIC BBIPAXKCHUSI, pa6OTaTB C MarCMaTU4CCKHNMU
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KOHCTaHTaMU. 3HAKOMbIe OOYYarOIMIMMCS MHOXKECTBAa HaTypaibHbBIX, IEJbIX,
palMoOHANbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPACCMaTPUBAIOTCS
CBOWCTBEHHbIE €My cleuu(puYecKue 3ajJadyd U OIepaluu: JeJeHUue Halero,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIbIX YHUCEN, OCOObIE CBOMCTBA
palMOHAIBHBIX U UPPALMOHAIBHBIX YKCEN, apu(PMETUUECKUE ONEpaIiu, a TAKXKe
U3BJICUCHHE KOPHSA HATYpalbHOM CTETNEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenpHOMY pPacCIIMPEHMIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX MPUMEHEHHS JUIS PEIICHUS Pa3iMuHbIX 33734
dbopMupyeTcsi peaCTaBICHUE O €IWHCTBE MATEMAaTUKH KaK HayKH W e€ POJH B
NOCTPOECHUU MOJIEJEH PEeaJlbHOTO MHUpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue M
KOHKpETH3aIHsL.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YPOBHE CpeIHEro oOuero oOpa30BaHUs, MOCKOJIBKY B KaxKIOM
pasznene Ilporpammbl NpenycMOTPEHO pELIeHHE COOTBETCTBYIOLIMX 3aaad. B
pe3ynbraTe oOydaroluecs OBJIAJAEBAlOT PAa3IMYHBIMM  METOJAMH  PELICHUS
paloHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTENbHBIX, JOTAapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a Takxke 3ajad,
colepkamx mnapamerpel. [lodydeHHbIEe yMEHMsSI HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBAaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHON, MPU PEIICHUH MPHUKIATHBIX
3a]a4 W 3a]a4 Ha HaXOKJEHUE HauOOJBIIMX M HAUMEHBUINX 3HAYCHUH (PyHKLUU.
JlanHasi conepxkaTesbHas IMHUS BKIIOYAeT B ce0s Takxke (popMUpOBaHHE YMEHUMN
BBIMIOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHWs  PALUOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKEHHM, a TaKkKe BBIPAXKECHUH,
coZiepKallMX cTeneHu M Jorapudmel. brarogaps u3ydeHuio aiaredpandeckoro
MaTepuajga OPOUCXOAMT  JajbHEillllee  pa3BUTHE  AJITOPUTMHUECKOTO U
abCTPaKTHOTO MBILUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHBHBIX
paccyxaeHmii, pabOTBI ¢  CHMBOJBHBIMH  (QOpMamMH,  TMPEACTABICHUS

3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJI€ PaBEHCTB U HEpPaBEHCTB. Anrebpa
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npeniaraeT 3(QQPEKTUBHbIE WHCTPYMEHTBHl JJIsi PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJSAHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
S3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUHM U TpaduKu» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337a€T MOCJIEI0OBATEILHOCTh U3YUEHUsI MaTepuana. M3ydeHue cTerneHHowu,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
IPEIMETOB U PEeabHOM KU3HU TECHO CBSA3aHO KaK C MAaTEeMAaTHUYECKUM aHaJIM30M,
TaKk W C pEIIeHHEeM ypaBHEHHWH M HepaBeHCTB. [Ipum 3TOoM OonblIoe BHUMAaHHE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh MONYyYCHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Matepuan 3Tol coJep:KaTeNbHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHUMN
YW HaBBIKOB, IO3BOJISIOIIUX BBIPAXKATh 3aBUCUMOCTH MEXKJy BEIUYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi u cioBecHo. Ero m3yueHue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUK, UCTI0JIb30BAHUIO aHAJIOT U,

ConepxarenpHast nuHug «Hauana MareMaTuyeckoro aHaim3ay MO3BOJISIET
CYIIIECTBEHHO PACIIUPUTH KPYT KaK MAaTeMAaTHYECKHX, TaK U MPUKJIAJHBIX 3aj1ad,
JOCTYMHBIX OOYYarOIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uKky  CIOXHBIX (YHKIHMA, OMPEAeNiaTh WX HAWOOJBIINE W HAUMEHbIINE
3HAYEHUsI, BBIYUCIATH TUIOMIAAUM GUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTH U
yCKOpeHusi TmporeccoB. JlaHHas conepikareibHas JHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUS MaTeMaTHYeCKHX MOJENeH peaabHBbIX CHUTYaluH,
MO3BOJIACT HAXOIUTh HAWIydlllee pelIeHHEe B TPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-?)KOHOMUYECKHUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMU MaTeMaTUYECKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTHBHOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHHW pPACIO3HABATH MPOSBICHUS

3dKOHOB MATCMATUKU B HAYKC, TCXHHUKC M HCKYCCTBC. O6y‘-IaIOHII/IeCH Y3HAKOT O
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BBIJIAIONINXCSI pe3yJibTaTaxX, MOJYYEHHBIX B XOJE€ Pa3BUTUS MATEMATUKU Kak
HAyKH, U 00 UX aBTOpax.

CopnepxaTenpbHO-MeTOANYECKast JIMHUS «MHOXKECTBa U JIOTHUKa)» BKIIOYAET B
ceOsl BJIEMEHTBHl TEOPUM MHOXKECTB M MaTEMAaTHYECKOM JIOTHKU. TeopeTHKo-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MAaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUA BCE Pa3feIibl
MaTeMaTUKU W €& NPWIOKEHHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCHUIUIMHBL W WX MPWIOXKEHUus B eauHoe uenoe. [losTomy BaxkHO [aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKH W UCIOJIb30BAaTh €r0 JIJIsi BHIPAXKEHUS CBOUX MBICIICH.
JApyruM BaXXHbIM NPU3HAKOM MAaTEMAaTUKUW KAaK HAayKH CJEAyeT IMpPU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIIEIOBAHHE OMNpPEACIEHHBIM
MpaBWJaM  MOCTPOEHUSI  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00yyJaromuxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIICHHUS.

B yueGHOM Kypce «Anrebpa ¥ Havalla MaTEMaTUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIHPOBAHUS, KOTOPbIE MPU3BAHBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBHIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTyallui, HWCCIEIOBaHMUS JTUX MOJIeJied ¢ MOMOIIBI0 alfmapara ainredopbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpETalMy MOJIYyYEeHHBIX pEe3yJbTaToB. Takue
3a/IaHUs BIUIETEHBI B KQXK/IbIN U3 pa3esioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOJIb3YeTCs JJIsl PEIICHUs] MPUKIaIHbIX 3anad. [lpu
pEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a1ad  oOydJaroniuecs  pa3BUBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHME HaXOJIWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM YUeOHOro Kypca « Anredpa v Hadasa

MAaTCMAaTHYCCKOI'O aHAaJIMN3a).



Ha w3yuenme yueOHOTO Kypca «AnreOpa W Hadajga MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xkmacce — 136 yacoB (4 yaca B Heneno), B 11

kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPKAHUE OBYUEHUSA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanpabie uncna. OOBIKHOBEHHBIC W JECATUYHBIC POOH, IMPOIICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOGedt W MPOIEHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiei 3HAHUHN U PealbHOM )KU3HU.

JlelictBuTenbHble 4ucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmerrueckre  omnepanuu  C¢  JCUCTBUTENIBHBIMU  4YHUCIaMd.  Moayib
JEHCTBUTEILHOTO YHCIIa B er0 cBoMcTBA. [IpnOmmkEéHHbIE BEIYMCIICHUS, PABHUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenb ¢ uenbiM nokaszateneM. bunom Herlotona. Hcnosib3oBaHue
noAXosIEeH (GOpMBbI 3alMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C panvoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JICVUCTBUTEIBHBIM II0KA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TNpeoOpa3oBaHuUsA. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpAaBHEHUSI M YpaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHCHUHN U
HEPaBEHCTB. MHOrO4YJICHbl OT OJHOW MNEpeMEeHHOW. JleneHne MHOroujgeHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMU
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPXKAIINUX CTENIEHU M KOPHHU.
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HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METOBI pelIeHus
UPPALMOHATIBHBIX YPaBHEHUIA.

IToka3aTtenbHble ypaBHEHHMS. OCHOBHBIE METOJABI PEIICHUs ITOKA3ATEIBHBIX
YPaBHEHUM.

[TpeoOpa3oBaHne BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPHUUYECKUE (bopMyIIbI. [Tpeobpa3oBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. Pelienue TpuroHoMeTpuyecKux ypaBHEHU M.

Pemienne cuctem JIMHEWHBIX ypaBHEHHMH. MarTpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpUIbl 2X2, €ro TIE€OMETPUYECKHH CMBICI U
CBOMCTBA, BBIUMCIICHUE €r0 3HAYEHUs, IPUMEHECHHUE OINPEIACIUTENS I PEIICHUS
CUCTEMBl JIMHEWHBIX YpaBHEHHW. PelleHne NpUKIAagHBIX 33a1ad C IOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lccienoBaHue IIOCTPOCHHOM MOJEIU C
ITOMOUIBIO MATPHI] U ONIPEIECIIUTEIIEH.

IlocTpoeHne MareMaTUYEeCKUX MOJECIEN PEalbHOM CUTYyallUH C ITOMOLIBIO
YPaBHEHUM W HEPaBEHCTB. lIprMeHeHHe ypaBHEHHM M HEPAaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HayKu U peanbHOMN
YKU3HU.

@OyHkuuu 1 rpadpuku

OyHkius, crnocodbl 3amanus (QyHkuu. B3auMHOo o0paTHbIe (QYHKIHH.
Komnoszummss @yukuuii. I'papuk  yHkimu. DnemeHTapHble MpeoOpa3oBaHUs
rpa@ukoB GyHKIHIA.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHU Qynkuuu. Hymm Qyskumu.
[IpomesxxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHBIe GpyHKUMU. [lepuoanueckue
¢bynkun. IlpomMexxyTku MOHOTOHHOCTHM (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee u HauMeHblee 3Ha4eHus: QYHKIINA Ha POMEXKYTKE.

JluneiiHasi, kBaJpaTU4Has W JpOOHO-TIMHEWHas (DYHKIUU. DIEeMEHTapHOE

WCCJIEIOBAHNE U TTOCTPOEHUE UX TPadUKOB.
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CrenenHast QpyHKIMS C HATYypaJbHBIM U IIENIbIM MoKa3areneM. E€ cBoiicTBa u
rpajuk. CpoiictBa M rTpaduk KOpHS N-OM cTenmeHu Kak (yHKUUHU OOpaTHOU
CTEIICHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazarenpHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUHN 1715 peLIeHUs] ypaBHEHUM.

TpuronomeTpruyeckass OKPYKHOCTb, OIIPENEIEHUE TPUTOHOMETPUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX U SBICHUSX.
['paduku peasbHBIX 3aBUCUMOCTEH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, cmOCOOBl 3aJaHus MocieAoBareabHOCcTeH. Meron
MaTeMaTUYECKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHBIC
IIOCJIEIOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHsSI MAaTEMATHYECKOIO aHajdu3a Kak
aHaJln3a OECKOHEUHO MAaJIbIX.

Apudmernueckas 1 reoMeTprUUecKas porpeccuu. beckoneuHo yObIBaromas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO yOBIBAIOILIEH reoOMETpUUECKON
porpeccuy. JINHEMHBIN U YKCIIOHEHIMANBHBIN pocT. Yncno e. Popmyia CI0KHBIX
IpOLEHTOB. Mcronb30BaHWE TMPOTPECcCUU JUIsl PELIEHUs pealbHbIX —3a1ay
IIPUKJIAJHOIO XapakTepa.

HenpepoiBHble (yHKIIMM W WX CcBoicTBa. TOYKM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkiuid. CBoicTBa (GYHKIMHA HENPEPHIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB JUIsl PEIICHUs HEpaBEeHCTB. l[IpuMeHeHue CBOICTB HEMpPEpPBhIBHBIX
GyHKUMNA 1S pelieHus 3a1ay.

[lepBas u BTOpas npousBoanbie GyHKIMU. OnpeneneHrue, reOMeTpUIeCKui 1
(bu3MYecKuil CMbICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUY.

[IpousBogHbIe  dJEMEHTapHBIX  (YHKIIUM. [Ipons3BogHass  CyMMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.

MHuoxecTBa U JIOTUKA
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MHoOxecTBO, oOmnepanuyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JlmarpaMmbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB U SBICHUHN, NPHU PEIICHUH 3aJad W3 JPYTHX
y4€OHBIX NMPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBHE,

A0Ka3aTCJIIbCTBO, PpaBHOCHUJIBHBLIC YPABHCHU .

11 KIIACC

Yuciia 1 BbIYMCICHUS

Harypansubie u nensle yncna. [IpumeHeHne NMpuU3HAKOB JEIMMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1ee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

KomnnekcHble uymcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (POpPMbI
3aMCH KOMIUIEKCHOTO 4Hclia. Apu(pMeTHYeCKHe OIepauuud ¢ KOMILIEKCHBIMU
yrcaamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEI Ul pelieHns (PU3NMUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHMs U HEPABEHCTBA

Cucrema W COBOKYIIHOCTh YpaBHEHUW UM HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJIbI PEIICHUS T[OKa3aTeIbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELICHHS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.
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[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKW3HU, UHTEPIIPETALINS IOTYYEHHBIX PE3YIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHCHUH U
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

TpuronomeTrpudeckue QyHKIINH, UX CBOWCTBA U TPaPUKH.

['padrueckne MeTonbl pellleHUs ypaBHEHU M HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHU 3a1a4 C TapaMETPAMH.

Hcnons3oBanue rpadukoB QGyHKIUN Uil HCCIEIOBAHHUS TMPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOoNblIero W HAaMMEHBLIEr0  3HAYEHUU
HENpepbIBHON (QYHKIIMHU Ha OTPE3KeE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIYYIIEro peuieHus B
NPUKIAJAHBIX 3a]a4ax, JUIsl OINPENENEHHMs CKOPOCTH W YCKOPEHMs IpoLecca,
3aJlaHHOTO (HhOPMYJIIOH 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHkuuid. [IpaBuna HaxoxaeHUs! TepBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibuuiia.

[IpumeHeHrne WHTErpaja A HAXOXKICHHUS IUIOIMIAZed MJIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKUX TEJl.

[Tpumepst pemenuit auddepeHmanbHbIX ypaBHEHUNH. MaTemaTudeckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  TuddepeHInanIbHbIX

YPaBHEHHUM.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAJIA MATEMATHUYECKOTI'O AHAJIA3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyTroe€), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HUJIEHTUYHOCTU, YBAKEHHS K
MPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUNW B JAPYrHX HayKax, TEXHOJIOrusaX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIbHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOrO OyAylIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUM, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

13



cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTHUYECKWe 3HAHUS B
WHTEpecax 30pOBOTo 1 0€30MMacHOT0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 370pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTIIbIXa, PEeryisapHas (GU3NUEeCKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/JOPOBUTEIBHOM I€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUsS, HHTEpEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W pealu3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHM4eCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKOM HApaBJICHHOCTH;

7) 3KOJI0TU4e€CKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  AKOJIOTMYECKOM  KyJIbTYypbl, TOHUMAHHUE BIIMUSHUSA
COI[MATIbHO-?)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpebl, OCO3HaHUE II100ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0OJieM, OpUeHTAIUS
HAa TPUMEHEHHE MATeMAaTHYEeCKHMX 3HAHWM JUIsl penieHus 3ajad B 00JacTu
OKpYXarolenh cpefpl, IIAaHUPOBAHUE TIOCTYNKOB W OIIEHKA HMX BO3MOKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIIbHOCTH, ITAaroB €€
pa3BUTHUST W 3HAYUMMOCTH JUIS Pa3BUTHUS I[MBUJIM3AIMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOW KyJIbTypodW KaK CpEeJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI
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Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble ornueckue aeficTBU:

BBISBJISITh M XapaKTEpPU30BATh CYIIECTBEHHbIC NPHU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTEINIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpPeAjiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBaTh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTelbckme 1eiicTBUS:

WCIIOJIb30BaTh BOMNPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopmMynupoBaTh  BOMPOCHL,  (DUKCHUPYIOIIME  MPOTUBOpEUYHE,  MIpoOJeMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MTO3ULIUIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBaHUE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, Mpoliecca,

BBISIBJICHHIO 3aBUCUMOCTEH MCIKIY O6’beKTaMI/I, ABJICHUAMU, ITPOLCCCAMU,
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CaMOCTOSITENNLHO (POpMyIHpOBaThH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JTOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE MPOLECCA, A TAKKE BBIIBUIAThH
IIPEATIOIOKEHNS O €T0 PA3BUTHN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJIATH JeUIUTHI MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JUIsI OTBETA Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHAU3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEJICTABIATh €€ B PA3NMYHBIX (OpMax,
WLTIOCTPUPOBATH IpapuuecKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 10 CaMOCTOSTEIILHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3YJIbTAT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYXIAae€MOIl TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha TOHMCK
pELIEHUs], COINOCTABIATh CBOM CYXKIEHUS C CYKICHUSAMH JPYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1ayy, SKCIIEPUMEHTA, HCCIEN0BaHUS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a1ay

NpEe3eHTAlUU U OCOOEHHOCTEN ayIuTOPUH.
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PeryasiTuBHbIe YHHBepCcAJbHbIE Y4eOHbIE TelCTBUS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, SMOIMOHAIBHbIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediIeKCHMH  KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca W pe3yibTara pelieHHs
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3YJIbTaTOB JEITEIHbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAsI 1eITEJIbHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aIllMI0 COBMECTHON paboThl, paclpeneisTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHNOBBIX (popMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMI MPOMYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

IHNPEAMETHBIE PE3YJIBTATBI
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K xonmy obOydenus B 10 kiacce oOy4aromuics TOJYYHUT CIETYIONTUE
npeIMEeTHbIe Pe3yabTaThl MO OTAEIBHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTeMaTUYECKOr0 aHaTU3a:

Yuciia 1 BBIYMCICHNASA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIMOHATIBHOE YHCIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TMPOLEHTHI, HWPPALMOHATBLHOE YHCIO, MHOXECTBA
pPalMOHAIIBHBIX U JEHCTBUTEIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YNCTIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHHUs NPUKIAJHBIX 3alad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATbHOM KU3HU,

MPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY H
OLICHKY pe3yJbTaTa BbIYMCICHUN;

CBOOOJHO ONEPHUPOBATH TOHSATHEM: CTENEHb C LEJbIM I0Ka3aTeseM,
UCIIOJIb30BaTh MOAXOIALIYI0 (JOPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajIbHOU
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CcBOOOIHO ONEpUpPOBaTh MOHATHUSAMU: JIOTapU(PM UHKcaa, AECITHUYHBIE U
HaTypaJbHbIC JIOTApU(MBL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHUCJIOBOI'O apTyMEHTA;

ONEepUPOBaTh MOHATUSIMH: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPAaBHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUIIbHbIC HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl pEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHANBbHBIX ypaBHEHUH, NTPUMEHATH METOJ HWHTEPBAJIOB JMJId PELICHUs

HEPABEHCTB;
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CBOOOIHO OMNEPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOUJIEH C IelbMH Kod(h(uUIMeHTaMi, KOPHM MHOTOYJICHa, HIPUMEHATH
JIeJICHME MHOTOWIEHA HA MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELIeHus 3aa4;

CBOOOZIHO ONEpUPOBATHh MOHATUSMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 M €ro IeOMETPUYECKUH CMBICI,
MCIIOJB30BaTh CBOWMCTBA ONPENENUTEN 2 X 2 JUId BBIYHACICHHS €r0 3HAYECHUS,
IPUMEHATh ONPEACIUTENN JUIsl PELICHUS CUCTEMBl JIMHEHHBIX YpaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMH C IIOMOIIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUN,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpHUI] U OINpEAeIUTENEH,
WHTEPIIPETUPOBATH IT0JYy4YECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOPHSAMHU [UJIsl MpeoOpa3oBaHUs
BBIPAKECHU;

BBINOJIHATH peoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIIBHBIM [T0KA3aTEeIIEM;

UCII0JIb30BaTh CBONCTBA norapumMoB JUIsL npeodpazoBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;

cBOOO/IHO ONEpUPOBATh MOHATUSMHU: HppalOHAIbHbIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUECKre YpaBHEHHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIbHBIX
MIEPEXO0/I0B WA OCYIIECTBIISAA POBEPKY KOPHEM;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOJHO OMEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMble (GOpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHHUI;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAXXECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJayd, MCCIENOBAThH
MOCTPOEHHBIE MOJIEH C UCTIOIB30BAHUEM alllapaTa anreopsbl.

DYyHKIUMN U TPAPUKHU:
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cBOOOIHO ONEpPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3a1aHusl QyHKIUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk GyHKIUH,
BBITOJIHATH 3JIEMEHTApHBIE ITPe0Opa3oBaHus rpauKoB QyHKINM;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: OOJACTh OMPEACICHUS U MHOXXECTBO
3HaYEHUN PYHKUINHU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUPOBaTh MOHATHSAMM: UETHbIE M HEUYETHBIE (YyHKLUHU,
nepuoandeckre (GyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMbl (PyHKLIMM, HaumOoJblllee M HaUMEHblIee 3HAueHUEe (YHKIUU Ha
IIPOMEKYTKE;

CBOOOJIHO OINEPUPOBATH MOHATUSIMU: CTENEHHAsl (PYHKIMSA C HATYypalbHBIM H
LENbIM IOKa3zaTeiaeM, rpapuK CTENEHHOW (YHKIMHM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHW KaK (DPYHKIMU OOpaTHOM CTENEHU ¢
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(yHKUIHH, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0OBAHKUE U IOCTPOECHUE UX IPaUKOB;

cBOOOIHO ONEpUPOBATh MOHATHSIMM: IOKazaTejabHas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TpaQUKHA [JIs PEIICHUS
YPaBHEHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
YKU3HH, BBIpAXXaTh (POPMYJIAMH 3aBUCUMOCTU MEXKY BEJIMYMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuPMeTHUecKass M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETPUIECKasl TIPOTPECCHs, TUHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE

0 KOHCTAHTE;
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WCIIOJB30BaTh MPOrPECCUM ISl PEUIEHUS PEabHBIX 3a7a4 IMPHUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BAaTEIbHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBIE MOCIEIO0BATEILHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEYHO MaJbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (YHKIIUH, TOUYKH
paspbiBa rpaduka QyHKIUHA, aCUMITOTHI rpaduka GyHKIUH;

CBOOOJHO OIEPUPOBATHh TMOHATHEM: (YHKIIWS, HEMPEphIBHAS HAa OTpPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEJICHHS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIB30BaTh T€OMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOIHON Jis
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJTHO  OMNEPUPOBATH  TMOHATUSIMH:  MHOXXECTBO, OMNEpali  Haj
MHOYXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar Jjisi OMUCaHUs peabHbIX
MPOILIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATh IMOHSTUSIMU: OIpeJeTeHrue, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0BEKTA, I0KA3aTeIbCTBO, PABHOCUJILHBIE
YpaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOydYarOIIMICAd TOJYYUT CICAYIOIINE
MPEAMETHBIC PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabouyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

YucJia 1 BLIYUCICHUA
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CBOOOJHO OMEpHUPOBATH TMOHATHSIMHU: HATypallbHOE © IIEJ0€ YHCIIO,
MHOKECTBA HATYPAJIBHBIX W ILEIbIX YUCEI, MCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl 1 HOK HaTypallbHBIX 4Mcen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJIYJIO, 3alKChIBATh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHS;

CBOOO/IHO OMNEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJI, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUECKOU (hOpME, BBITIOTHATH apU(PMETHIECCKUE ONEpaIii ¢ HUMHU U
n300paxaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OMNEPHUPOBATH MOHATHUSMU: HUPpaAlMOHATBHBIC, MOKA3aTebHBIE U
jJorapuMUUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C TMOMOIUIBIO
PaBHOCHJIBHBIX IIEPEXOJIOB;

OCYILIECTBJISITh OTOOp KOpHEH TMpU PEIICHUU TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
OPUMEHATH  HeoOxoaumble  (HOPMYIBI  JIJIi  PEIICHUS] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIHOCTEW palMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPAaBHEHUN U HEPABEHCTB;

perarhb palroOHaIbHbIE, VppalUOHAIBHBIE, IOKa3aTeIbHbIE,
JorapumMuyYecKue W  TPUTOHOMETPUUECKHME YpaBHEHHS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

MPUMEHSTH TpaduuecKre MEeTOIbI JJI PEIICHUsS YpaBHEHUN W HEPaBEHCTB, a

TaKKe 3a7a4 ¢ IapaMeTpaMu;
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MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIPDAXXECHNUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI MO YCIOBHIO 3a/a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPIIPETUPOBATH IMOJTYyUYECHHBIN PE3YyJIbTaT.

DOyHKUMH U TPaPuKu:

CTPOUTHh TpadUKU KOMIO3MLIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTb TI'E€OMETPUYECKHE 00pa3bl YpaBHEHHMM W  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJHO  ONEpPUPOBATh TMOHATHSAMHU: TPaPUKA TPUTOHOMETPUUYECKUX
byHKIU;

OPUMEHATh (YHKUMW JJI1 MOJETUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajmM3a:

UCITI0JI30BaTh MPOU3BOJHYIO JUJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAOOJbIIEE U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HENPEPHIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIA HAXOXKACHUSA HAWIIY4dIlero peueHus B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
OTpE/ENICHUs] CKOPOCTH W YCKOpPEHHUsS Mpolecca, 3aJaHHOro (QopMyJod WuiH
rpaukom;

CBOOOJHO OMNEpHUpPOBaTh MOHATHSIMHU: IEPBOOOpa3Has, ONpeneIEHHBIM
UHTETpaJl, HAaXOJWUTh MEPBOOOpa3HBIC AIIEMEHTApHbIX (YHKUMH M BBIYHUCIATH
uHTerpai no gpopmyne Hetotona-Jlelonuna;

HAXOAMTh IJIOLIAAH TUIOCKUX GUTYpP U 0OBEMBI TEJ ¢ TOMOUIBIO HHTETpaa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEDPE

cocTaByIeHUs TU(PPepeHIINATbHBIX YPaBHEHUN;
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peimaTrb NPUKIAJHBIC 3ada4Hd, B TOM YHCIIC COLNMUAIIBHO-OKOHOMHYCCKOIO U

(U3HYECKOT0 XapaKTepa, CPeACTBAMU MATEMAaTUYECKOTO aHAIU3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIEKTPOHHBbIE
Ne HaumeHoBaHHe pa3jeyioB H TeM (undposbie)
Konrpoasusie IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHOXXECTBO JI€HCTBUTENIBHBIX YHCEIL.
MHoOrouneHsl. PannonanbHbie
24 1
ypaBHEHUs1 U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPaBHEHUN
Oynkunu u  rpaguku. CreneHHas
2 12 1
(GyHKUHS C LETbIM MOKa3aTeaeM
Apudmernueckuii KOPEHb n-omn
3 CTETICHHU. Uppanmonansubie 15 1
ypaBHEHUS
[TokazaTenbHas byHKIHS.
4 10 1
IToka3aTenbHble YpaBHEHUSA
5 Jlorapudmuueckas byukiusa. 18 1
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JlorapudmMuueckre ypaBHEHUS

TpI/II‘OHOMeTpH‘IGCKI/Ie BBIPAKCHHUA U

22 1
ypaBHEHUS
[TocnenoBaTeILHOCTH U TIPOTPECCUH 10 1
HenpepriBHbIE HKIIUH.
pep by 20 .
[IpownsBoHas
[ToBTOpEHUE, 00o0mmenue, 5
CUCTEMaTHU3aIIMsI 3HAHUN
OBILIEE KOJIMYECTBO YACOB 11O
136 10

[TPOI'PAMME
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11 KJIACC

HppallMOHAIIBHBIX IMOKAa3aTCIIbHBIX M

KoumnuecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHHMe pa3lesioB H TeM (ungposbie)
Kontposbnbie IIpakTuuyeckue
n/m NPOrpamMMmbl Bceero oOpa3oBarejibHbIEC
padoThI padoThI
pecypchbl
HccnenoBanre (QyHKIMI C MOMOIIBIO
22 1

IIPOU3BOHON

[lepBooOpa3Has U UHTErpa 12 1

['paduxu TPUTOHOMETPUUECKUX

(GyHKLIHHA. Tpuronomerpuueckue 14 1

HEpPaBEHCTBA

HppanuoHanbHble, MOKa3aTElIbHbIE H
4 24 1

jorapuMUYECKIEe HEPABEHCTBA
3) KommiekcHble yncna 10 1

HartypanbHsbie 1 1ienbie yncna 10 1

Cucrembl palMOHAIIbHBIX,

12 1
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Jorapu(pMUUECKUX YpaBHCHHMA
8 3agauu ¢ mapameTpamMu 16 1

[ToBTOpEHUE, 00o001enue,

CHUCTCMaTHU3alusi 3HAHUM

OBIIIEE KOJMYECTBO YACOB IIO
[TPOITPAMME

136 10
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsmm4yecTBo yacos DJIEKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasusie IIpakTHyeckue
n/n Bceero u3yuyeHuss o0Opa3oBaTebHbIE
padoThI padoThI
pecypchbl
. MHO»XeCTBO, OmNepauuyd Hal .
MHO’KE€CTBAaMU U UX CBOMCTBA
2 Huarpammsl Diinepa-Benna 1
[Ipumenenue TEOPETUKO-
3 MHOXECTBEHHOTO  ammapara 1
JUISL pELIeHUS 3a/1a4
PanmonansHubie qucnaa.
OOBIKHOBEHHBIC u
4 NECATUYHbIC apoou, 1
MPOLICHTHI, OEeCKOHEUYHEIE
MepUOANYECKUE TPOOU
5 PannonanbsHbie gucma. 1
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OOBIKHOBEHHBIE U
JCCSITHYHBIC apoou,
MPOIIEHTHI, OEeCKOHEUHBIE

epUOANYECKUE IPOOH

[Ipumenenue  npobeit  u

6 MPOIICHTOB  JUISI  PEIICHUS
MPUKJIAIHBIX 33729
[Ipumenenue  gpobedi  u

7 MPOIIEHTOB  JUIL  PEIICHUS
MPUKJIATHBIX 33729
JleicTBUTENBHBIC YHCa.

8 ParmmmonanbsHbie 51
HUpparMoHaIbHbIE YUCIa

9 Apudmernueckre ornepanuu
C ICUCTBUTEIIBHBIMU YUCIIAMH
Monyinb JICUCTBUTEIILHOTO

10 .

YHCJIa U €0 CBOWCTBA
11 [Tpubnm>kEHHBIE BEIYUCIICHNUS,
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npaBuia OKPYTJICHHUS],
PUKUIKA u OIICHKA

pe3yJibTaTa BBIYUCIECHUN

OcHOBHBIC MCTO/JZIbl PCHICHMA

LETIBIX u JpoOHO-
12

paIrMoOHANBHBIX YPAaBHCHHHN H

HEPaBEHCTB

OCHOBHBIE METOJBI PEIICHUS

HEJBIX u IpoOHoO-
13

paIrMOHABHBIX YPaBHCHUHA H

HEPaBCHCTB

OCHOBHBIE METOJIBI PEIICHUS

HEJTBbIX u IpoOHoO-
14

paIrMOHABHBIX YPaBHCHUHA H

HEPaBCHCTB

MHoTro4wIeHbI oT OJTHOM

TIEPEMEHHOM. [enenune
15

MHOT'OYJICHA Ha MHOI'OYJICH C

ocratkoM. Teopema be3sy
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16

17

MHorouneHsl ¢ IEIBIMHU
kodppunuentamu. Teopema

Buera

Penienne cucreM JITHUHEUHBIX

YPaBHECHUI

18

Pemenue cuctemM JHMHEHHBIX

YpaBHEHH

19

Marpuna cuctemMbl TUHENHBIX
ypaBHeHuil.  Omnpenenurens
MaTpPUIIbI 2x2, ero
FEOMETPUYECKUN CMBICT H
CBOMCTBA; BBIUMCIICHHE €I0

3Ha4YCHMUA

20

Onpenenurens MaTPULBI 2X2,
€ro reOMETPUUECKUN CMBICI U
CBOIMCTBA;, BBIYHUCJICHUE €TI0

3Ha4YCHUA

21

[Ipumenenune onpenenuTens

JIIA pEeUICHUA CHCTEMBI
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22

23

JINHEWHBIX YpaBHEHUHN

Pemenue IMPUKIIaIHbIX 3aJ1a4
C ITIOMOIIIBIO CHCTCMBI

JIMHEWHBIX YPaBHEHUN
Pemenne npuknagHeix 3amad

C IIOMOIIBIO CHCTCMBI

JIMHEWHBIX YPaBHEHHAN

24

25

26

KoHntposnbHas pabora:
"PanmonanbHbple ypaBHEHUS U
HEPaBEHCTRBA. Cucremsl

JMHEWHBIX ypaBHEHUN"

OyHKIMSA, COCOOBI 3aJaHus
byHKIIUN. B3anmno
oOpaTHbIE byHKINH.
Kommnozuims ¢pyHkumii
I'padpux GyHKIMH.
DJleMEeHTapHbIE
npeoOpa3oBaHus  rpadukoB

byHKIMI
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27

28

29

30

OOnacte  ompeneneHus U
MHOECTBO 3HAYCHUH
¢ysnkuu. Hymun  dyHkium.
[TpomexyTKH 3HaK

IIOCTOAHCTBA

YeéTHbIC u HEUYETHBIE
¢yukuuu.  [lepuonnueckue
byHKIUH. [TpomexyTKH

MOHOTOHHOCTH (PyHKIIUU

MakcuMyMbl W MHHHMYMBI
¢yakiuu. Haubonbiiee wu
HaVMEHbIIIEEe 3HAUYCHUE

(YHKUIMUU HAa TPOMEKYTKE

JIuHeliHas, KBaapaTU4yHAs W

IpoOHO-TMHEHHAs (DYHKINH

31

32

DJIeMEeHTapHOE HCCIIeI0BAaHUE

U MOCTPOCHHE TPaPUKOB ITUX
byHKIMI

9J’ICMCHT3pHO€ HCCIICA0OBAHUC
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U MOCTPOCHHE TPaPUKOB ITUX

byHKIMI

Crenenb C EIbIM
33 MOKa3aTeJIeM. bunom

Herorona

Crenenb c LEIIBIM
34 MOKa3aTeJIeM. bunom

Hprotona

Crenennas byHKUIHS c

HaTypalbHbBIM U IIEJIBIM
35

nokasareneM. E€ cBoOWCTBa U

rpaduk

KonTtponbsHas pabora:
36 "Crenennast ¢Qyukmus. EE

cBoiicTBa U rpadux"

Apudmernyeckuii KOPEHb
37 HaTypaJbHON CTENEHH U €ro

CBOMCTBa
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Apudmernueckuii KOpEHb

38 HAaTypaJIbHOM CTENEHU M €ro
CBOWCTBA
[IpeoOpazoBanusi  YUCIOBBIX

39 BBIpAKCHUH, CoJIeprKaIlux
CTETICHU U KOPHH
[IpeoOpazoBaHusi  YKCIOBBIX

40 BBIPAKECHUH, COJIepIKaIluX
CTEIIEHU U KOPHHU
[IpeoOpa3oBaHuss  YUCIOBBIX

41 BBIPAKECHUM, coaepKalux
CTENIEHU U KOPHH
HNppauunonanbHbie
YpPaBHEHUSI. OCHOBHBIE

42
METO/IbI penieHus
HUppAIMOHATFHBIX YpaBHEHUMN
UppauunonansHbie

43 YpaBHEHUS. OCHOBHBIE
METO/IbI pelieHust

37




44

UPpaLUOHATBHBIX YPABHEHHM

UppanronansHbie
ypaBHEHMUSI. OcHOBHBIE
METO/IbI pelieHus

UPpaLMOHATBHBIX YPABHEHHM

45

46

47

PaBHOCHIIBHBIE Iepexoabl B
PECIICHUN HppalrOHAIIbHBIX

YpaBHEHH

PaBHOCUNIBHBIE TIEpEXOIBI B
pELIEHUM  HUPPaLMOHATIBHBIX
YpaBHEHUI

PaBHOCUIIBHBIE TIEpEXOIBI B
pELICHUM  HUPPaLMOHATIBHBIX

YPaBHEHUM

48

PaBHOCHIIBHBIC nepexoJabl B
PEUICHUU HppalrOHAIbHBIX

YPaBHEHUI

49

CaoiicTtBa u rpaduk KOpHS N-
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50

o1

Ol cTemeHW Kak (QYHKIUU
oOpaTHoM CTENEHU C

HaTypaJbHbIM IIOKa3aTEIEM

CaoiicTBa u rpaduk KOpHs N-
O cTemeHH Kak (QyHKIUH
oOpatHOM CTEIEHU c

HaTypaJbHbIM NIOKa3aTEIEM

KoHntposbHas pabora:
"CoiicTBa M TpaduK KOpPHA
n-ou CTETICHU.
HNppauunonanbHbie

ypaBHEHUS"

52

53

Crenenb C palMOHaJIbHBIM
IOKa3aTeyIeM U €€ CBOMCTBA
Crenenp C palMOHAJIbHBIM

moKa3aTejieEM U €€ CBOMCTBA

54

Crenenb C palMOHaJIbHBIM

oKa3aTejiEM U €€ CBOMCTBa
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55

[TokazarenbHass GyHKIUSA, €€

CBOMCTBA U Tpaduk

56

Hcnonp3oBanue rpaduka
byHKIUM  JUIA peUIeHHUS

YPaBHECHUI

S7

58

59

Ucnonp3oBanue rpaduka
byHKIIUK OIS pelieHus

YpaBHEHH

Iloka3arenbHble  ypaBHEHUS.
OCHOBHBIE METOJBI PEUICHUS

MTOKA3aTEJIbHBIX YPABHEHUN
Iloka3arenbHble  ypaBHEHUS.
OCHOBHBIE METOJBI PEUICHUS

[OKa3aTEeJIbHbIX YPAaBHEHUN

60

Iloka3arenbHble  ypaBHEHHS.
OCHOBHBIE METONBI PEIICHUS

IIOKA3aTEJIbHBIX YPABHEHUN

61

KonTtponbHas pabora:
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"[lokazarenbHass  (QyHKIHS.

[TokazaTenbHble ypaBHEHUS"

Jlorapudm uyucna. CBoicTBa

62
norapupma
Jlorapudm uyucna. CpoiicTBa
63
norapupma
Jlorapudm uyucna. CpoiicTBa
64
norapudma
JlecsiTuuHbIE U HATypaJIbHbBIE
65
norapudmMbl
JlecaTu4HBICE W HATypaJbHBIE
66
norapudMbl
[IpeoOpazoBanue
67 BBIPAKEHU, COJIeprKaIuX
norapudmMbl
[IpeobpazoBanue
68 BBIPKCHHM, coJiep KaIImx
sorapudMbl
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[Ipeo6pazoBanue

69 BBIpAKCHUH, CoJIeprKaIlux
Jorapu@msl

20 Jlorapudmuyeckas (GyHKIu,
e€ cBOMCTBA U Tpaduk

- Jlorapudmuyeckast GyHKIUA,
e€ cBoiicTBa u rpaduk
Hcnonp3oBanne rpaduka

72 byHKIMU ~ JUIsI  pEIICHUS
YPaBHEHUM
Ucnonb3oBanue rpaduka

73 byHKIMU  JUIsT pEIICHUS
YPaBHEHUM
Jlorapupmuueckue
YPaBHEHHUS. OcHoOBHbIE

74 METOIBI pelieHus
norapupMUYECKUX
YpPaBHEHUM
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75

76

Jlorapupmuyeckue
ypaBHEHMUSI. OcHOBHBIE
METO/IbI pelieHus
norapupMUYECKUX

YPaBHEHHM

Jlorapupmuyeckue
YpPaBHEHUS. OcCHOBHBIE
METO/IbI penieHus
Jorapu(pMUYECKUX

YPaBHEHUM

77

78

PaBHOCHUIIBHBIE TIEpEXONbl B
pEelIeHUN  JIOTapu(PMHUUECKUX

YpaBHEHUI
PaBHOCUIIBHBIE TIEpEXOIBI B

pelIeHNN  JIOTapu(PMHUIECKUX

YpPaBHEHUM

79

KontposnbHas pabora:
"Jlorapupmuyeckas

bynkus. Jlorapudmuueckue
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ypaBHEHUS"

CI/IHYC, KOCHHYC, TAHI'CHC U

80 KOTaHT€HC YHCIIOBOTO
aprymeHTa
CuHyc, KOCHMHYC, TaHI€HC WU
81 KOTAHT€HC YHUCJIOBOTO
aprymeHTa
ApKCUHYC, AapKKOCHHYC H
82 aApKTaHT€HC YHCIIOBOTO
aprymeHTa
ApKCUHYC, AapKKOCHHYC U
83 apPKTaHTCHC YHCIIOBOTO
aprymeHTa
Tpuronomerprueckas
OKPY>XHOCTb,  OTIpe/IeNiCHUE
84 TPUTOHOMETPUUECKHUX
byHKIINAN YHCJIIOBOTO
apryMeHTa
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85

86

Tpuronomerpuueckas
OKPY)XHOCThb,  OIpeJeeHne
TPUTOHOMETPUYECKUX
hyHKIUN YHCJIOBOIO
apryMeHTa

OcHOBHEBIE

TPUTOHOMETPHUYECKHUE

bopmyIbl

87

88

89

OcHOBHBIC
TPUTOHOMETPUICCKUE
bopmyIbl

OcHOBHBIC
TPUTOHOMETPHUECKHE
(bopmybl

OcHOBHBIE

TPUTOHOMETPHUUECKHUE

bopmybl

90

[IpeoOpazoBanue

TPUTOHOMCETPUUICCKHUX
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91

92

BBIpAKCHUH

[Ipeo6pazoBanue
TPUTOHOMETPUUECKUX
BBIPAKECHNN
IIpeoOpazoBanue
TPUTOHOMETPUUYECKUX

BBIPAKECHUN

93

[IpeoOpazoBanue
TPUTOHOMETPHUECKUX

BBIPAKECHUN

94

95

96

Pemienue
TPUTOHOMETPUYECKUX
YpaBHECHUI

Pentenne
TPUTOHOMETPUYECKHUX
YpPaBHEHUM

Pemmenue

TPUTOHOMETPUYECKUX
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97

98

YPaBHECHUI

Penienue
TPUTOHOMETPUYECKUX

YPaBHEHHI
Pemenne

TPUTOHOMCTPHYCCKHUX

YpaBHEHH

99

Penienue
TPUTOHOMETPUYECKUX

YPaBHEHUM

100

101

Penienue
TPUTOHOMETPUYECKUX

YPaBHEHUM

KoHntposnbHas pabora:
"TpUroHOMETpHUUECKHE
BBIPAKCHHSI u
TPUTOHOMETPUUECKHE

ypaBHEHUS"
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102

103

ITocnemoBaTenbHOCTH,
CIIOCOOBI 3aJJaHus
MOCJICJOBATEIILHOCTEH.
Meton MaTeMaTUYeCKOHN
WHTYKIITU

MOHOTOHHBIE u
OTPAHUYECHHBIC
MOCJICA0BATEIILHOCTH.
Ucrtopus aHaJIn3a

OECKOHEYHO MAaJIbIX

104

Apudmernueckas

pOrpeccust

105

I'eomeTpuueckas nmporpeccus

106

107

beckoneuno yObIBaroIas

reoMeTpUYeCcKas Mporpeccust
Cymma OECKOHEUHO
yObIBaroIIeil reoMeTpuIecKon

MpOrpeccuun
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108

JInHEeNHbBIN u
SKCITOHCHIIMAIbHBIN pOCT.
Yucno e. @opmyna CIOKHBIX

ITMPOLCHTOB

109

JIuHenHbII u
AKCIIOHEHINAJIbHBIN pOCT.
Uucno e. @opmyna CIOKHBIX

IIPOLCHTOB

110

Hcnonb3oBaHue IIpOorpeccCuun
pInIb: | pEeUICHUA pCallbHbIX
3aJa4d IIPUKIaAHOI'O

XapakTepa

111

KonTtponbsHas pabora:
"[TociemoBaTeIbHOCTH u

nporpeccun”

112

HenpepriBabie GQYHKIIMN U UX

CBOMCTBa

113

Touka paspbiBa. ACUMIOTOTHI

rpadukoB QyHKIUN
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CaoiicTBa byHKIUH

114

HEMpPEPHIBHBIX HAa OTPE3KE

CaoiicTBa byHKIUH
115

HEIPEPBIBHBIX HA OTPE3KE

Meton WHTEPBAJIOB IS
116

pELICHUs HEPABEHCTB

Meton  uHTEpBanoB s
117

pelIeHs] HEPABEHCTB

Meton  uHTEpBanoB s
118

pelIeHus] HEPaBEHCTB

[Ipumenenue CBONCTB
119 HETPEPHIBHBIX (DYHKIMI 7151

penieHus 3aaau

[Ipumenenue CBONCTB
120 HETPEPHIBHBIX (DYHKIMI 7151

penieHus 3ana4

ITepBas u BTOpas
121

MIPOU3BOIHBIC (PYHKIIUU
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Onpenenenue,

122 reOMETPUYCCKUIA CMBICTT
IIPOU3BOTHOU
Omnpenenenve, QUINIECKHI

123
CMBICIT TPOU3BOAHOM
YpaBHEHHE KacaTelIbHOM K

124
rpaguky GyHKIUN
YpaBHEHHE KacaTelbHOM K

125
rpa@uky QyHKUINN
[TIpon3BoIHBIE 3EMEHTAPHBIX

126
hyHKIUN
[Ipou3BoaHbIE 3IEMEHTAPHBIX

127
byHKIUH
[TpousBoanHas CYMMBI,

128 MPOM3BEICHUS, YaCTHOTO H
KOMITO3UIINH (PYHKITUH
IIponsBonnas CyMMBlI,

129

MMPOU3BCACHHA, YaCTHOIO H

51




KOMITO3UIIUU (PYHKIIHIMA

[TpousBoanas CYMMBl,
130 IIPOM3BEJCHUS, YacCTHOTO U

KOMIO3UINH (PYHKIIUH

KoHntposnbHas pabora:
131 .

IIpousBoanas"

IToBTOpEHUE, 00o001IeHue,
132 cUCTEMATH3AIIUI 3HAHUM:

"YpaBHeHus"

[ToBTOpEHUE, 00o001eHue,
133 CHCTEeMAaTH3aI1s 3HAHMI:

"®yHkuun"

Urorosas KOHTPOJIbHAsA
134

pabota

Hrorosas KOHTPOJIbHAsA
135

pabota
136 IToBTOpEHUE, 00001Ienue,

cucTeMaTHu3alysl 3HaHUu!
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OBIIEE KOJIMYECTBO YACOB
I10 ITIPOI'PAMME

136

10
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11 KJIACC

n/n

Tema ypoka

[IpuMeHeHne MPON3BOIHON K
UCCIIEJOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTh 151

DKCTPEMYMBI

Kosm4yecTBO 4acoB

KonTpoJsbHbie
Bceero
padoThI

IIpakTH4eckue

padoThI

Hdara

U3yYeHH s

DJIeKTPOHHbIE
uugposBbIe

oOpa3oBarejibHbIE

pecypchbl

[IpumeHenne nporu3BOIHOU K
UCCIIeNOBaHUI0 (YHKIIMHA Ha
MOHOTOHHOCTh u

DKCTPEMYMBI

[IpumeHenne nporu3BOIHON K
uccleoBaHui0 (DYHKIMNA Ha
MOHOTOHHOCTb u

DKCTPEMYMBI

[IprumeHenne nporu3BOIHON K
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uccieoBaHui0 (DYHKIUNA Ha
MOHOTOHHOCTH 51

DKCTPEMYMBI

[IpuMeHneHne MpoOU3BOIHOU K
UCCIIEIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTh 151

DKCTPEMYMBI

[IppuMeHeHne MpOU3BOIHON K
UCCIIEJOBAaHUIO (PYHKLIMHA Ha
MOHOTOHHOCTh 151

DKCTPEMYMBI

Haxoxnenne HanOOIbIIETO U
HAUMEHBIIIETO 3HAYCHUS
HETMPEphIBHON (QYyHKIMHM Ha

OTpe3Ke

Haxoxnenne HanOOIbIIETO U
HAMMEHBIIIETO 3HAYECHUS
HETMPEphIBHON (QYHKIMHM Ha

OTpe3Ke
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HaxoxneHne HanbobIIero u
HaWMEHBIIETO 3HA4YCHUS
HENpephIBHON (YHKIIMU Ha

OTPC3KE

10

HaxoxneHne HanbobIIero u
HaNMEHBIIETO 3HA4YECHUS
HEMpepbIBHOM (QYHKIMHK Ha

OTPC3KE

11

Haxoxnenue HanbombI1ero u
HAaWMEHBIIIETO 3HAYCHHUS
HEeMpepbIBHON (QYHKIMHK Ha

OTpe3Ke

12

Haxoxxnenvue HanbombIIero u
HAaWMEHBIIIETO 3HAYCHHUS
HEMpEephIBHON (YHKIMH Ha

OTpe3Ke

13

IIpumeHeHne MPOU3BOIHOU
JUISL HaXO0XKJICHUS

HaWJIy4q1acero peuiCHuA B
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14

IMPUKIIAIHbIX 3aaa49ax

[IpyuMeHeHnEe  TPOU3BOIHOU
JUISt HAXO0XJICHUS
HAWIY4IIEr0  PEHICHUS B

IMPUKIIAIHbIX 3aaa49ax

15

16

[IpumeHeHne  IPOM3BOIHOM
JUISL OIIPEJIETIEHHs] CKOPOCTH U
YCKOPEHHMS nporecca,
3alaHHOro  (hopMyNoN  WiIu
rpapukomM

[IpumeHeHne POU3BOIHOMU
JUTSL OTIPEJENIEHHUS] CKOPOCTH U
YCKOPEHUS nporecca,
3aJlaHHoOr0  (OpMyJoll WU

rpadukoM

17

Kommnozunms ¢pyHkimi

18

Kommnosunwms ¢pyHkimi

19

Kommnozumwms ¢pyHkimi
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['eomeTpuueckue 00pa3bl

20 YpaBHEHHUM Ha KOOPJUHATHON
TUIOCKOCTH
["'eomeTpuueckue o0pa3sbl

21 YpaBHEHHM Ha KOOPJUHATHOM
TUTOCKOCTH
KoHTponpHas pabora:

22 "UccnenoBanue QyHKUMA C
MIOMOIIIBIO MMPOU3BOTHON"

’3 [lepBooOpa3Has,  OCHOBHOE
CBOMCTBO MEPBOOOPA3HBIX
[IepBooOpazHbie

Y AJIEMEHTaPHBIX GyHKIHA.
[IpaBuna HaXO0XKICHUSA
epBOOOPa3HbIX
[TepBooOpazHbie

o AJIEMEHTaPHBIX GyHKIHA.
[IpaBuna HAXOXKJICHUS
MepBOOOPA3HBIX
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26

HNnrerpan. I'eomerpuueckuit

CMBICJI UHTCI'paJia

27

Brruuciienue onpenenéHHoro
uHTerpaja 1o  (dopmyre

Herorona-JleitOnuiia

28

29

30

Brruucnenue onpeaenEéHHOro
uHTETpaia 1o  Qopmyie
Hgerotrona-Jleinonuniia
[IpumeHeHne WHTETrpasia I
HaXO0XXJICHUS IIomajgeu
IJIOCKUX (pUryp

[IpumeHeHue WHTETrpasia s
HaXOXKICHUS 00BEMOB

IrCOMCTPHUUICCKHX TCJI

31

[Tpumepsl pelIeHu’
nuddepeHanbHbIX

YpPaBHEHUU

32

[Tpumepsl peLIeHu
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nuddepeHIanbHbIX

YpaBHECHUU

33

34

35

MaremaTtudeckoe

MOJICJINPOBAHHUC pCallbHbIX

IMponcccoB C IIOMOIIIBIO

1 pepeHInanbHbIX

YpaBHEHUI

KoHTponpHas pabora:

"ITepBooOpaznas

uHTErpan”
Tpuronomerpuueckue

byHKIIMM, WX CBOWCTBA

rpaduKu

151

36

Tpuronomerpuueckue
GbyHKIMHM, HX CBOWCTBa

rpaduku

37

Tpuronomerpudeckue
GbyHKIMHM, HX CBOWCTBA

rpaduku
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38

39

Tpuronomerpruyeckue
(GyHKIIMM, HX CBOWCTBAa H
rpaduku
Tpuronomerpuueckue
(GyHKIIMM, HX CBOWCTBAa H

rpaguku

40

41

Otb60p KOpHE#
TPUTOHOMETPHUUECKHUX
YPaBHEHUW C  MOMOIIBIO
TPUTOHOMETPHUUECKOMN

OKPYXHOCTH

Ot60p KOpHEH
TPUTOHOMETPUUECKUX
YPaBHEHUW C  MOMOIIBIO
TPUTOHOMETPUYECKOU

OKPYXHOCTH

42

Ot60p KOpHEH
TPUTOHOMETPUUECKUX

YPAaBHEHHMM C  IIOMOIIBIO
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TPUTOHOMETPUUYECKON

OKPY>KHOCTHU

43

44

45

Ot60p KOpHeH
TPUTOHOMETPUUECKUX
YpPaBHEHUH C  HOMOUIbIO
TPUTOHOMETPHUIECKOMN

OKPYXHOCTH

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

Pemenne
TPUTOHOMETPUYECKUX

HEPABCHCTB

46

Pemenue
TPUTOHOMETPUYECKUX

HEPABEHCTB

47

Pemtenue
TPUTOHOMETPUYECKUX

HCPABCHCTB
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48

49

KonTtponbsHas pabora:
"I'paduxu
TPUTOHOMETPUUECKUX
GbyHKIUH.
Tpuronomerpuueckue

HepaBeHCTBa"

OcHoBHBIE MCTOJZbl PCHICHUA

IMIOKa3aTCJIbHBIX HCPABCHCTB

50

51

52

OcHOBHBIC MCTOABbI PCIICHUA
IMMOKa3aTCJIbHBIX HCPABCHCTB
OcHoOBHBIE MCTOJZbl PCHICHUA
IMOKa3aTCJIbHbIX HCPABCHCTB
OcHOBHBIC MCTOAbI PCIICHUA

IMOKa3aTCJIbHbIX HCPABCHCTB

53

OCHOBHBIE METOJBI PELICHUS
JorapupMUYECKUX

HEPABEHCTB

54

OcHOBHBIC MCTOAbI PCIICHUA
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JorapupMUYECKUX

HCPAaBCHCTB

55

OCHOBHBIE METOJbI PEIICHUS
JorapuMUYECKAX

HCPAaBCHCTB

56

57

58

OCHOBHBIE METOJBI PELICHUS
Jgorapu(pMUYECKUX

HEPABCHCTB

OCHOBHBIE METOJIbI PEIICHUS
VMPppalHOHAIBHBIX

HEPABEHCTB

OCHOBHBIE METOJIbI PELICHUS
VMPppalHOHAIBHBIX

HEPABCHCTB

59

OCHOBHBIE METOJBI PELICHUS
UppalMoHaIbHbIX

HEPABEHCTB

60

OcHOBHBIC MCTOAbI PCIICHUA
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HPppalrOHAJIbHBIX

HEPaBEHCTB
['padprueckue METO/]IbI
61 peIIeHNs]  UPpaIMOHATBHBIX
YpaBHECHUU
['padpuueckue METO/]IbI
62 pElIeHUsT  HUPPALMOHAIBHBIX
YpaBHEHUI
['paduueckue METOIbI
63 pelIeHus MOKa3aTEIbHbBIX
yYpaBHEHUI
['paduueckue METO/IbI
64 pelieHus MoKa3aTeIbHbIX
HEPaBEHCTB
['paduueckue METO/IbI
65 peuieHust JorapuGMUUEecKuX
YpPaBHEHUU
66 ['paduueckue METOJIBI
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perieHust JorapuGMUUEecKuX

HEPaBEHCTB

['padprueckue METO/]IbI
67 pemeHusi  JorapupMUIECKIX

HEPaBEHCTB

['padpuueckue METO/]IbI

peIeHusT TOKa3aTeNbHBIX U
68

Jgorapu(pMUYECKHX

YpaBHEHUU

['paduueckue METO/IbI

pelieHusT TOKa3aTeNbHBIX U
69

JorapupMUIECKUX

YpaBHEHUU

['paduueckue METO/IbI

pelicHusT TO0Ka3aTeIbHBIX U
70

JorapupMUIECKIX

HEPaBEHCTB

['paduueckue METO/IbI
71

PCUICHHUA IIOKa3aTCIIbHBIX U
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JorapupMUYECKUX

HEPaBEHCTB
KonTponbsHas pabora:
"UppanmoHaibHEbIE,

72 MOKa3aTeJIbHbIe u 1
JorapupmMuyecKue
HEpaBeHCTBA"

KomrmnekcHbie yuca.
AnreOpanyeckas u

73
TPUTOHOMETpHUUECKas (POPMBI
3alMCU KOMIUIEKCHOTO YHCIIa
KowmrekcHbie yycia.
AnreOpandeckas u

74
TPUTOHOMETpHUUECKast (POPMBI
3alMCU KOMIUIEKCHOTO YHCIia

- ApudmMernueckue ornepanuu
C KOMILUIEKCHBIMHU YUCJIaMU

26 Apudmernueckue ornepanuu

C KOMILJICKCHBIMH YHCJIaMH
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77

78

I/I306pa)KCHI/Ie KOMIIJICKCHBIX
YHUCCI Ha KOOpI[PIHB.THOﬁ

TUTOCKOCTH
N300pakeHre KOMIUIEKCHBIX

YHUCCI Ha KOOpI[PIHB.THOﬁ

IINTOCKOCTH

79

®opmyna Myaspa. Kopuu n-
on CTEIICHH u3

KOMIIJICKCHOI'O 9YHCJIa

80

81

®opmyna Myaspa. Kopau n-
oH CTEIEHU u3

KOMIIJICKCHOI'O 9YHCJIa

[IpumeHeHrne KOMIUIEKCHBIX
qucen JUIS penieHus
bu3nuecKux u

TCOMCTPHUYICCKHUX 3ada4d

82

KonTtponwsHas pabora:

"KoMriuiekcupie yucia'
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83
84

85

HaTypaJIBHBIC H 1O CJIbIC YUCJia
HaTypaJIBHBIC H 1O CJIbIC YUCJia

[Ipumenenue MPU3HAKOB

JCIINMOCTH LCJBIX YHUCCJI

86

87

[Ipumenenue IIPU3HAKOB
JEIUMOCTH LEIIbIX YUCEII
[Ipumenenune IIPU3HAKOB

JCINMOCTH  LCJBIX  YHCCII:

HOJT u HOK

88

[Ipumenenue IIPU3HAKOB
JNETUMOCTH  LIENBIX  YHCEIL:

HOJI u HOK

89

90

[Ipumenenue IIPU3HAKOB
JNEJIMMOCTY  LEJbIX YHUCEIN:
OCTAaTKH I10 MOJYJIIO

IIpumenenue IIPU3HAKOB
JNEITUMOCTHA  LIEJBIX  YHCEI:

OCTAaTKH 110 MOJYJIIO
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91

92

93

94

[Ipumenenue MIPU3HAKOB
JNETUMOCTA  LENBIX YHCEII:
anroputM  EBkimpma A
peleHnusT 3aJad B LIEJIBIX

qucjaax

KoHTponpHas pabora:

"Teopus nenbix yncen"

CucreMa H  COBOKYIHOCTH
ypaBHEHUN. PaBHOCUIIbHBIE
CUCTEMBI 151 CUCTEMBI-

CJIICOCTBUA

CucrteMa H COBOKYMHOCTh
ypaBHEHUN. PaBHOCUIIbHBIE
CHUCTEMBI u CUCTEMBbI-

CJIICOCTBUA

95

96

OCHOBHBIE METOJBI PELICHUS
CUCTEM U  COBOKYIIHOCTEH

PalMOHAIBHBIX YPaBHEHUN

OcHOBHBIC MCTOAblI PCHICHUA
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CHCTCM WU COBOKYHHOCTCﬁ

UppalMOHATIBHBIX YPaBHEHU

97

OCHOBHBIE METOJBI PEUICHUS
CUCTEM W COBOKYIHOCTEHN

IIOKAa3aTCJIbHBIX ypaBHGHI/Iﬁ

98

99

100

OCHOBHBIE METOJBI PELICHUS
CUCTEM H COBOKYIHOCTEHN

ITOKA3aTEJIbHBIX YPABHEHUN

OCHOBHBIE METOJbI PELICHUS
CUCTEM U COBOKYIIHOCTEH
Jgorapu(pMUYECKUX

YpaBHEHUU

OCHOBHBIE METOJBI PELICHUS
CUCTEM U COBOKYIHOCTEH
JorapupMUYECKUX

YpPaBHEHUU

101

[Ipumenenne  cucrteM K
PELICHUIO  MaTeMaTUYECKUX

3agaq U 3a1a4 U3 Pa3IMYHbIX
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102

103

104

obylacTel HaAyKu W peajbHOM
KU3HU, MHTEpIIpETalUs

IMOJIYYCHHBIX PC3YJIbTAaTOB

[Ipumenenune  cucreMm K
PELICHNUI0  MaTeMaTHYEeCKHUX
3aJa4 U 3a/a4 U3 PasInyHbIX
o0OnacTell HAyKu M peaibHON
KU3HH, MHTEPIPETALHS

IMMOJIYYCHHBIX PC3YJIbTAaTOB

[IpuMeHeHnE HEPABEHCTB K
PELIEHUI0  MaTeMaTHYECKUX
3a/1a4 ¥ 3a/1a4 U3 pa3iIMyHbIX
o0OnacTell HAyKu M peabHON
KU3HH, MHTEPIPETALHS

MOJYYCHHEBIX PC3YJIbTAaTOB

KouTponbsHas pabora:
"CucreMbl  palMOHAIBHBIX,
UPPALMOHATILHBIX

IIOKa3aTCIIbHBIX )51

72




JorapupMUYECKUX

ypaBHEHU"

PaHI/IOHaJIBHBIe YpPaBHCHUA C

105
napaMeTpaMu
PannonanbHble HEpaBEHCTBA
106
C IapameTpaMu
PaunoHaneHple cHUCTEMBI €
107
napaMeTpaMu
HppauroHanpHble
108 YpaBHEHUS, HEPaBEHCTBA C
napameTpamu
HNppanuroHanbHble CUCTEMBI C
109
napaMeTpaMu
[loka3arenbHbIE ypaBHEHUS,
110
HEPABEHCTBA C MMApaMETPAMHU
IToka3aTenbHblE CUCTEMBI C
111
rapaMeTpaMu
112 Jlorapudmuueckue
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YpPaBHCHUS, HCPABCHCTBA C

napameTpamu

113

114

Jlorapudmuueckue CUCTEMBI
C mapaMmeTrpamMu
Tpuronomerpuueckue

ypaBHEHUS C TapaMeTpaMu

115

Tpuronomerpudeckue

HEPaBEHCTBA C apaMeTPaAMHU

116

117

Tpuronomerpuueckue

CUCTEMBI C IapaMeTpamMu

[TocTpoenue u uccliienoBaHue
MAaTEMAaTUYECKUX  MOJEIEH
peaIbHBIX CUTyanumn c
IIOMOIIBI0  YPaBHEHUH €

napaMeTpamu

118

[TocTpoeHne u ucciaeaoBaHue
MaTeMaTUUYECKUX MoJeen

pealbHbIX CUTyaluun c
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IIOMOIIIBIO CHCTCM

ypaBHEHUH C mapaMmeTpaMu

HOCTpOGHI/IG H HUCCIICAOBAHUC

MaTEMATUUYECKUX MOJIeNIeH

119 pealbHBIX CUTyaIruin c
IIOMOIIBIO CHCTEM
YPaBHEHUH C IapameTpamMu
KoHTponpHas pabora:

120 1
"3amaun ¢ napameTpamu”
[ToBTOpEHUE, 00o01enue,

121 CHCTEMAaTH3aIs 3HAHH:
"YpaBHeHus"

[ToBTOpEHUE, 00o001enue,

122 CHCTeMaTH3aIus 3HAHMI:
"YpaBHenus"

[ToBTOpEHUE, 00o001IeHue,
CHUCTEMAaTHU3aLMs 3HAHUM:

123
"YpaBHEHUS. Cucremsbl
ypaBHEHU"
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[ToBTOpEHUE, 00o01eHue,

124 cHUCTEMAaTHU3aIlHs 3HAHWUM:

"HepaBenctpa"

[ToBTOpEHUE, 000011IeHHE,
125 cHUCTEMAaTHU3aIlHs 3HAHWUM:

"Hepasencrpa"

[ToBTOpEHUE, 00o0meHue,
126 CHUCTEMAaTHU3aIHs 3HAHUU:

"HepaBenctpa"

[ToBTOpEHUE, 00o01enue,

CHUCTEMaTH3alUs 3HAHWUU:
127

"I[IpousBoanas u eé

npuMeHeHue"

[ToBTOpEHUE, 00o01enue,

crUcTeMaTH3aIus 3HAHUM:
128

"IIpousBoanas u eé

IpUMEHEHHE"

[ToBTOpEHUE, 00o001IeHue,
129

CHUCTEMATH3aIHS 3HAHHI:
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"IIpousBoanHas u eé

npuMeHeHue"

[ToBTOpEHUE, 00o01eHue,

CHUCTEMaTH3AIHS 3HAHUM:
130

"UuTerpan u ero

IIPUMEHEHUE"

[ToBTOpEHUE, 00o0meHue,
131 CHCTEeMaTH3aIus 3HAHHM:

"®yHkuun"

[ToBTOpEHUE, 000011eHHE,
132 CHCTEeMaTH3aIus 3HAHH:

"®yHkuun"

[ToBTOpEHUE, 00o001enue,
133 CHCTeMaTH3aIus 3HAHMI:

"®yHkuun'"

Hrorosas KOHTPOJIbHAsA
134

paboTta
135 Hrorosas KOHTPOJIbHAS
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pabota

[ToBTOpEHUE, 00o01enue,
136 1
cHCTEMaTH3aIs 3HaHUH
OBILHEE KOJIMYECTBO YACOB
136 10

[10 ITPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KIIACC
Kon IIpoBepsieMble TpeaMeTHbIe pPe3yJabTAThl  OCBOCHHS
NpoOBEepPsAEMOr0 OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbI CpeIHero o0Iero
pe3yJjbTara oOpa3oBaHus
1 Hucna v BBIYUCIIEHUS
11 OnepupoBaTh MOHATHSIMH: PAIlMOHAIBHOE W JEHCTBUTEIHLHOEC
' YHUCJI0, OOBIKHOBEHHAA U JIECATUYHAS APOOb, MPOIICHTHI
Lo BrinonHsaTh apudmMeTndecKkue onepaii ¢ paluoHaIbHBIMU U
' JEHCTBUTEITHLHBIMHI YACIIAMU
BrinonHsaTh npubInKEHHbBIE BEIYUCICHUS, UCTIOIb3YS MIPaBUiia
1.3 OKPYTJICHHS, JeJlaTh TPUKHUIKY W OIEHKY pe3yJibTrara
BBIUNCIICHUH
OnepupoBarh TMOHATUSMU: CTENEHb C IETBIM IOKa3aTeseM,
cTaHAapTHas (opma 3aluCU JIEUCTBUTENILHOIO YUCia, KOPEHb
1.4 HATypaJbHOW CTENEHM; HCIMOJIb30BaTh MOAXOASAILYI0 (opmy
3aMUCH JIEUCTBUTENBHBIX YUCEN JJIA PEHICHUS MPAKTUYECKUX
3a/1a4 ¥ TPEICTaBICHUS JaHHBIX
OnepupoBaTh TOHATHSAMHU: CHHYC, KOCHHYC HM TaHTCHC
1.5 IIPOU3BOJIBHOTO YTJIA; MCIOJIh30BaTh 3aMUCh MPOU3BOJIHHOTO
yria yepe3 o0paTHbIe TPUTOHOMETPpUYECKHE (PYHKITUU
2 VYpaBHEHUS 1 HEPABEHCTBA
’1 OmnepupoBathb MOHATUSIMU: TOX]IECTBO, ypaBHEHUE,

HCPaBCHCTBO, oeJIoc, palrOHAaJIbHOC, HPppalMOHAJIBHOC
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ypaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE

2.2

BreimonssaTe HpeO6p8,30BaHI/ISI TPUTOHOMCTPHUICCKHX

BBIPAKEHUN U PEIIaTh TPUTOHOMETPUUECKUE YPABHEHHUSI

2.3

BoeinonHATe npeoOpa3oBaHusl LENbIX, palMOHANbHBIX U
MPPalUMOHAIBHBIX BBIPAKECHUH W peIIaTh OCHOBHBIE THIIBI
LEbIX, PAlMOHAIBHBIX WU WPPALMOHAIBHBIX YPaBHCHUN U

HEPABCHCTB

2.4

[IprMeHATs ypaBHEHMS M HEPABEHCTBA JUISl  pELICHUs
MaTeMaTUYeCKUX 3aJad M 3aJad M3 pas3InyHbIX oOJacTeit

HAYKHU U PeaIbHOM KU3HU

2.5

MOI[GJ'II/IPOBaTB pCAIBHBIC CHUTyallMd Ha A3BIKC EUII‘€6pBI,
COCTaBJIAITh BbIPAKCHUA, YpPaBHCHUA, HCpaBCHCTBA 11O
YCIOBHIO 3aJda4d, MHCCICAOBATH IIOCTPOCHHBLIC MOICIN C

HCIIOJIb30BAHHCM allllapaTa anre6p1>1

OyHKIMU U Tpapuku

3.1

3.2

OnepupoBarh TOHATHUSMU: (GYHKIHS, CHOCOOBI 3a/laHUS
GbyHKIIMKA, O00JIaCTh OMpENeNieHUs W MHOXKECTBO 3HAYCHUU

dbysakuu, rpaduk GyHKIMHA, B3aUMHO OOpaTHbIe (QYHKIIUH

OnepupoBath MOHIATHAMU: YETHOCTh U HEUETHOCTH (DYHKITHNH,

HYJU QYHKIIMH, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA

3.3

Ucnonw3oBath rpaduku GyHKIHM 715 pellieHrs ypaBHEHUN

3.4

Crpouth ® uutaTth TrpaduKu  JTUHEHHOW  QyHKIMH,
KBQJIPAaTUYHOW (YHKIIUH, CTCIICHHOHW (QYHKIMH C IEIbIM

IIOKa3aTCJICM

3.5

Ucnonw3oBate rpaduku  (QyHKIUE I8 WCCIEAOBaHUS
IPOIIECCOB M 3aBUCUMOCTEH TPHU PEIICHUH 3a7a4 U3 JPYTHX

y4e€OHBIX TMPEIMETOB U pPEAJIbHOM KU3HH, BBIpAXKaTh
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(bOpMy.TIaMI/I 3aBHUCUMOCTH MCXKAY BCINYHNHAMU

4 Hauana MaTeMaTH4eCcKoro aHaiam3a
i1 OnepupoBathb MMOHSTHSIMH: MTOCJIEJOBATCIHLHOCTD,
' apudMeTHIeCKasi 1 reoMeTpruUecKast IporpecCuut
OnepupoBathb MTOHSTHSIMH: OECKOHEYHO yOBIBaroIast
4.2 reOMETPUYECKast MPOTPECCHs, CyMMa OECKOHEYHO YOBIBAIOIIEH
reOMETPUYECKON MPOTrpecCcCuun
4.3 3aiaBath MOCIE0BATEIHOCTH PA3IMUHBIMUA CIIOCO0AMHU
44 Hcnonp30BaTh CBOMCTBA MOCIEN0BATEIBHOCTEN U MPOTPECCUI
' JUJIs1 pELICHUS pealibHBIX 3a71a4 MIPUKIaJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
£ 1 OnepupoBaTh TOHATUSMH: MHOXKECTBO, ONEpallul  HaJ
' MHOKECTBaMH
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapar  JJis
5.2 ONMCAaHUs PEaJbHBIX IPOIECCOB M SBICHUH, MPU PEIICHUU
3a/1a49 U3 APYTUX YU4eOHBIX MPEIMETOB
£ 3 OnepupoBath MOHITUAMU: ONpPEACICHUE, TeOpEMa, CIEICTBUE,
' JI0OKa3aTeJIbCTBO
11 KIIACC
Kona IIpoBepsieMble  mNpeAMETHBIE Pe3yabTATbl  OCBOCHMS
NMPOBEPsSieMOr0 OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbI CPeIHEr0 001Ero
pe3yJbTara oOpa3zoBaHust
1 Yucna ¥ BEIYHUCIICHUS
OnepupoBaTh TOHATUSIMHU: HATypaJIbHOE, II€J0€ YHUCIIO;
1.1 WCTIOJIb30BaTh  NMPU3HAKU  JIEJIUMOCTH  LEJBIX  YHUCEII,

PAa3JIOKEHUEC YHCJIa Ha IHIPOCTBIC MHOXHUTCIN JI PCIICHUS
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3aja4

1.2

OHCpI/IpOBaTL IIOHATUCM: CTCIICHD C paduOHAJIbHBIM

ITOKa3aTCJICM

1.3

2.1

2.2

2.3

OHepI/IpOBaTL IHOHATUAMM: JIOI‘apI/I(bM quciaa, ACCATHYHBIC U

HaTypaJIbHbIE JIOTapU(PMBbI
YpaBHEHUS U HEPABEHCTBA

[IpumeHsTh  CBOMCTBA CTENEHHM i IpeoOpa3oBaHUs
BBIDAKCHHUW, ONEPUPOBATh  IOHATUSAMM:  IOKA3aTEIbHOE
YPaBHEHHE M HEPABEHCTBO, pELIATh OCHOBHBIC  THIIBI

[TOKA3aTEJIbHBIX YPAaBHEHN U HEPABEHCTB

BeinonHATe  mpeoOpa3oBaHUsl — BBIPAKEHUH, COJEpKAIIUX
norapu(Mbl; ONEpUPOBATh TMOHATUSAMU: JIOTAPUPMUUECKOE
YpaBHEHHME U HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIBI

Jaorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB

HaxomuTe pemeHns nOpoOCTEUIINX TPUTOHOMETPUYECKUX

HEPABEHCTB

2.4

2.5

OnepupoBarh NOHATHSMHU: CUCTEMA JIMHEWHBIX YPAaBHEHHU U
€€ pelIeHne; HUCIOJb30BATh CHUCTEMY JIMHEMHBIX YpPaBHEHUU

JJI1 PCIICHUA ITPAKTUYCCKUX 3a1a4

Haxomute pemieHus mpoCTEMIIMX CUCTEM U COBOKYITHOCTEH

palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MopenupoBaTh pealbHbIE CHTyalldd Ha S3bIKE aireopsl,
COCTAaBJISITh BBIPAYKCHUS, YPABHEHHMS, HEPABEHCTBA U CUCTEMBI
[0 YCIIOBUIO 3aJ1a4M, HUCCIENOBATh IMOCTPOCHHBIE MOJEIH C

UCIIOJIb30BaHUEM ammapaTa aareOpsl

OyHKIUY U TpaduKu

OnepupoBarh  MOHATHUSAMHU:  TepHoaWYecKas  (DyHKIHS,
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IPOMEKYTKA MOHOTOHHOCTU (YHKUMHU, TOYKHU DKCTPEMyMa
byHKUIMY, HAanOOJIbIIEe U HAaUMEHbIIIee 3HAaUeHUs] (PYHKIIMU Ha
MIPOMEKYTKE; UCIOJIb30BaTh UX IS MCCIEIOBAHUS (PYHKITUH,

3a/laHHOM TpaduKomM

3.2

OnepupoBaTb  NOHATUSAMHU:  TpapuKd  IOKa3aTEJbHOM,
norapupMUUEcKOl M TPUTOHOMETPUYECKUX  (PYHKIIMIA;
n300paxaTh UX Ha KOOPJIWHATHOU TIJIOCKOCTH U HCIOJIb30BATh

JUTSL pelIeHUs] ypaBHEHU 1 HEPABEHCTB

3.3

3.4

N300paxkaTh HAa  KOOPJMHATHOM  IJIOCKOCTH  Tpaduxu
JUHEUHBIX YpPAaBHEHUM M UCIOJL30BaTh UX [JIs1 PEUICHUS

CHUCTEMBI JIMHEWHBIX YPaBHEHUIN

Ucnons3oBate rpaduku  (QyHKIUE A9  MCCIEAOBAHUS

IIpOoLcCCOB U 3aBUCUMOCTEHN U3 Apyrux y‘-IC6HI>IX JUCITHUITIINH

Hauana MmaTeMaTuecKoro aHaiausa

4.1

OnepupoBatb MTOHATHUSIMMU: HEIIPEPbIBHAs byHKIHSA,
NpOU3BOJIHAST (DYHKIMU; MCIOJb30BaTh TI'E€OMETPUUYECKUN U

(bu3HUecKuil CMBICT TPOU3BOIHOM JJI PEIICHUS 337124

4.2

Haxonutb mpou3BOHBIE DIEMEHTAPHBIX (PYHKIIUN, BHIYUCIISTh

IPOU3BOIHBIE CYMMBI, TPOU3BEIECHUS, YACTHOTO (DYHKITHI

4.3

Hcnonb30BaTh MPOU3BOIHYIO AJISl UCCIEIOBaHUS (PYHKIMHM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHATH PE3YyJIbTATHI

UCCJIEIOBAHUS K TIOCTPOCHHIO TparKOB

4.4

4.5

Hcnons30BaTh MPOU3BOAHYIO ISl HAXOXIACHUS HAWITYYILEro
peumieHuss B OPUKIAJAHBIX, B TOM YHCIE COLHUAIbHO-
HKOHOMHUYECKHUX, 3a/1auax

OnepupoBarh MOHATUSMU: TEepBOOOpa3Has W HMHTErpa;

MOHUMATh TEOMETPUIECKUHN U (PU3UUECKUI CMBICT HHTErpaja
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Haxonuts  mepBooOpa3zHble  AJEMEHTapHbIX  (PYHKIUH,

4.6
BBIYHCIIATH UHTETpal 110 popmysie HoroToHa — JleiOHua
Pemate mnpuknagHbie 3aadud, B TOM YHUCJE COIMAJIbHO-
4.7 SKOHOMHUYECKOTO W (PU3NYECKOTO XapakTepa, CpeIacTBaMu

MAaTCMATHYCCKOI'O aHaJIn3a
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KITACC

IIpoBepsieMblil 3JIEMEHT COAEPKAHMUSA

Kon
1 Uucna v BEIYUCIECHUS
Pannonansubie yncina. OOBIKHOBEHHBIE U IECSITUUHBIE IPOOU, TIPOLIEHTHI,
OECKOHEUHbIE TEepHOAUYECKUe IpoOu. ApudmeTHdeckue ornepanud ¢
1.1  pauMOHaNbHBIMM YHCIAMH, OPEOOpa30BaHUSI YHUCIOBBIX BBIPAKEHUH.
[Ipumenenue npoOel ¥ MPOLIEHTOB JJisi PEUICHUsI MPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTPACJIECH 3HAHUN U peaIbHOM KU3HU
JlelicTBUTENbHBIE 4YHMCa. PalMoHalbHBIE W UPPALMOHAJIBHBIE YHCIIA.
1o Apudmernueckre — omnepauMd ¢  JEHCTBUTEIbHBIMU  YHUCIIAMH.
' [Tpubnu>kEHHBIC BBIYUCICHUS, PABUIIA OKPYTJICHUSI, TPUKUJIKA U OIICHKA
pe3yJibTaTa BHIYUCIECHUN
Crenenb ¢ 1uensiM mnokazateneM. Cra"maptHas ¢opma  3amnucu
13 JeNUCTBUTENBHOTO uncia. Vcnonmp3oBanue moaxojsiieit ¢hopMbl 3amucu
' NEUCTBUTEIBHBIX YWCENl [JJIsl PEUIeHUs TMPAKTUYECKUX 3aJady |
MIPECTABIICHUS JaHHBIX
14 ApudmMernuecknii KOpeHb HaTypaJbHOW  creneHd. JledcTBusa ¢
' apu(pMETUIECKUMH KOPHSIMH HATypaJIbHON CTENEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOIO aprymMeHTra. ApKCHUHYC,
' ApKKOCUHYC, ApKTAHTE€HC YUCIIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxmecTBa U TOXIECTBEHHBIC MMPEOOPA30BAHMS
”5 [IpeoOpazoBanne  TPUTOHOMETPUYECKUX  BbIpakeHU.  OCHOBHBIC

TPUTOHOMETPUUYECKHE POPMYIIbI
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VYpaBHeHue, KopeHb ypaBHeHUsA. HepaBeHCTBO, pelieHHWE HEpaBEHCTBA.

23 Metoa MHTEpBAJIOB
2.4  PemieHue uenbix U IpOOHO-PAIIMOHATIBHBIX YPABHEHUN U HEPABEHCTB
2.5  Pemenue nppanroHaabHBIX YpaBHEHU 1 HEPABEHCTB
2.6  PemieHue TpUrOHOMETPUUECKUX YpaBHEHUN
’7 [IpruMeHeHE ypaBHEHH W HEPABEHCTB K PEUICHUIO MaTEMaTHYECKUX
' 3a]1a4 U 3a]1a4 U3 pa3IMYHbIX 00JacTel HayKH U pealbHOM KU3HH
3 Oyukunu U rpaduku
31 Oynkuus, cnocoObl 3ananus (QyHkuuu. ['paduk Gynkumun. Bzaumuo
' oOpaTHbIe PYHKITUU
O6mactp omnpeneneHuss W MHOXKECTBO 3HaueHUd ¢yHkuuu. Hynum
3.2  ¢yukuuu. IIpomexyTku 3HaKonmoctosHCTBa. UYETHbIE U HEUETHBIE
byHKIIN
23 CrenenHas (pyHKIMS C HATypaJIbHBIM U IIEJIbIM MOKa3aTesneM. E€ cBoiicTBa
' u rpaduk. CBoiicTBa U rpaduK KOpHS N-0¥ CTENEeHU
34 Tpuronomerpuyeckass OKpPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUUYECKHUX
' (GYHKIIUNA YUCIOBOTO apryMEHTa
4 Hauana MaremaTuyeckoro aHaiansa
i1 ITocnemoBaTeIbHOCTH,  CIOCOOBI  3aJaHUS  ITOCJIEIOBATEILHOCTEH.
' MOHOTOHHBIE NOCTAEA0BATEILHOCTH
Apudmernueckass W reomeTpuueckas — nporpeccuu. beckoHedyHO
yObIBatomasi  reomerpuyeckas mnporpeccus. Cymma  O€CKOHEYHO
4.2  yOblBatoleld reoMeTpuueckor mporpeccuud. Dopmyna  CIOXKHBIX
MpoleHToB. Vcnosib3oBaHue Mporpeccuu A pelieHus peabHbIX 3adad
MIPUKIIAIHOTO XapaKTepa
3) MHo»xecTBa U JIOTUKA
5.1  MHoXecTBO, onepanuu HaJl MHOKecTBaMHU. J{lnarpammsl Diinepa — Benna.
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HpI/IMCHeHI/IG TCOPCTHUKO-MHOXXCCTBCHHOI'O  alllapara Ajid OIIMCaHusA
PCAJIBHBIX IIPOOCCCOB H SIBJ'ICHI/H?I, IIpu pPCIICHHUU 3ada4 U3 APYIUux

y4eOHBIX MPEIMETOB

5.2 Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIHCTBO

11 KIIACC

Kon IIpoBepsieMblil 3JIEMEHT COAECPKAHUA

1 Uucna u BEIYUCIIEHUS

1.1 HartypanbHbie u nienbie yncina. [Ipu3Haku 1e1MMOCTy HEIbIX YHACEe

1.2 Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHU

1.3 Jlorapudm yucna. JleciTuuHbIE U HATypaJbHbIE JIOTapU(PMBbI

2 VYpaBHEHUS U HEPABEHCTBA

2.1 [IpeoOpa3zoBaHre BhIpaXXKEHHI, COAECPKANTUX JTOrapru(hMbI

’5 [IpeoOpa3zoBaHue BBIpaKEHUM, COAECPKAUIMX CTENEHU C PAlMOHAIBHBIM

' MoKa3areseM

2.3 [IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [Toka3arenbHbIE YpaBHEHHS U HEPABEHCTBA

2.5 JlorapudmMuueckrie ypaBHEHUS U HEPABEHCTBA

26 CucteMbl JMHEWHBIX ypaBHEHWU. PelleHWe NpUKIAgHBIX 3aj1ad ¢

. TTOMOIIIO0 CUCTEMbI JIMHEHUHBIX YPABHCHU

2.7 CucTeMbl M1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
[IpumeHeHne ypaBHEHUW, CHCTEM W HEPABEHCTB K PELICHUIO

2.8 MaTEeMaTUYeCKUX 3a/lad W 3aJlad U3 pa3IMYHbIX O00JlacTEe HayKu U
peabHOM KU3HU

3 ®OyHKIUY U TpaduKu

31 Oyukrus. [lepuoguueckune ¢ynkuun. [IpoMexyTku MOHOTOHHOCTH

¢yHkun. MakcumMyMbl W MUHUMYMBbl (QyHkuuu. HawuGonbiiee wu
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HaMMeHbllIee 3HauUeHrne (PYHKIIMHU HAa IPOMEXKYTKE

3.2 Tpuronomerpuueckre PyHKIIUHA, UX CBOWCTBA U TpapUKH
3.3 [Toka3arenbHas u norapudmudeckast GyHKIIMH, ©X CBOMCTBA U rpaduKu
34 Hcnonp3oBanne rpadukoB GYHKIUNA [ pEHICHUS ypaBHEHUN U
' JMHENHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QyHKIUI ISl UCCIAEAOBaHUS MPOIECCOB U
3.5 3aBHCHMOCTEH, KOTOpbIE BO3HHMKAIOT NPU PEIICHUU 3a7ad U3 JIPYTHX
y4eOHBIX MPEIMETOB U pealbHOM KU3HU
4 Hayana maremaTtrueckoro aHanusa
4.1 HenpepoiBabie hyHKIIMU. MeToa MHTEPBAJIOB /IJIsl PEIICHUs] HEPABEHCTB
45 [IpousBoanass ¢yHkuuu. I['eomeTpuyeckuii W (PU3HYECKUIl CMBICI
' IIPOU3BOJHOM
13 [IpousBoaHbie dieMEHTapHBIX (QYHKIUNA. DOpMyNbl  HAXOXKICHUS
' MIPOU3BOJHON CYMMBI, POU3BEICHUS U YaCTHOTO (yHKITAN
[IpumeHeHue  NpPOM3BOAHOM K  HCCIAEJOBAaHUIO  (PYHKUMH  Ha
4.4 MOHOTOHHOCTh U 3KCTpeMyMbl. Haxoxknenwe HaumOONBIIETO |
HAaWMEHBIIIETO 3HAYCHUS (PYHKITUU HA OTPE3KE
[IpumeHnenne POU3BOAHON ISl HAXOXKJICHUSI HAWITYUIEro PEHICHUs B
4.5 MPUKIAIHBIX 3aa4ax, 1JIsl ONPEAEIECHUs] CKOPOCTH IPOIECCa, 3aTAHHOTO
dbopmyoii unu rpadukom
4.6 [TepBooOpaznas. Tabnuila nepBooOPa3HBIX
47 Wurerpan, ero reoMerpudeckuii U (Gu3HUECKUl CMBICI. Bbruncienue

uHTerpaina no gpopmyne Hetotona — JleitOnuia

89




IHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30BAHUA

Kon
NPoBePsSIeMOro

TPeOOBaHUA

IIpoBepsieMble TPeOOBaHUA K NpPeIMETHBIM pe3yJbTaTaM
OCBOCHHUSI OCHOBHOW  00pa30oBaTeJIbHOM MPOrPaMMBbI

cpeaHero oouiero o0pazoBanus

Brnagenne meTomamu J0Ka3aTeNbCTB, AITOPUTMAMH PEILICHUS
3a1a4; yMeHue (opMyJIHpoBaTh U ONEPUPOBATH MOHSATUSMU:
olpejeNieHue, akcuoma, Teopema, CIIEACTBUE, CBOWCTBO,
MpHU3HAK, J0KA3aTeIbCTBO, PABHOCHIBHBIE (HOPMYIHNPOBKHU;
OPUMEHATh UX; YMEHHE (QopMyaupoBaTh oOOpaTHOE W
IPOTUBOIOJIOKHOE YTBEP)KJIEHUE, NPUBOJUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOA  MaTeMaTHUeCKOH
UHAYKLIHW; TPOBOJUTH JI0Ka3aTEJbHBIE PACCYXKIEHUS IpHU
pelIeHnr 3aJad, OICHWBATh JIOTHYECKYI0 TMPAaBUIBLHOCTD
paccyXJIeHHI; YMEHHE ONEPUPOBATh OHATUSAMU: MHOXKECTBO,
OJIMHOKECTBO, ONEpallid HaJl MHOXECTBAaMHU; YMEHHUE
UCTIONb30BaTh TEOPETUKO-MHOKECTBEHHBIA  ammapar s
ONUCaHUsl PEATBHBIX MPOIECCOB U SIBJICHUNW U NPU PELICHUU
3aJa4, B TOM YHCII€ U3 IPYIMX y4eOHBIX MPEIMETOB; YMEHUE
OTIepUPOBATH MOHITUAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI,
rpad Ha IJIOCKOCTH; YMEHHUE 3a/JaBaTh W OMUCHIBATH rpadsl
Pa3IMYHBIMK CIIOCOOAMHU; UCIOJIB30BaTh rpadbl MPU pelIeHUN
3aja4

YMeHue oneprupoBaTh NOHATUSMU: HATypaIbHOE YHCIIO, 1IET0e
YHCII0, CTENIEHb C LEJBbIM [MOKa3aTejaeM, KOpEeHb HaTypalbHON
CTETICHH, CTETIEHb C PAIMOHAIBHBIM IMOKa3aTejeM, CTEIeHb C

JIEUCTBUTENLHBIM TIOKa3aTeseM, Jorapudm 4dmcla, CHHYC,
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KOCMHYC M TaHTE€HC MPOU3BOJIBHOIO YMHCJIA, OCTaTOK IO
MOJYJIO, palMOHAIBHOE YHWCJIO0, HUPPAIMOHAIBHOE YHUCIIO,
MHO>KECTBA HaTypaJlbHbIX, HEJbIX, paroHaIbHbIX,
JNEUCTBUTEIBHBIX YHKCEN; YMEHHE MCIOJIb30BaTh NPHU3HAKU
JEIMMOCTH, HAaUMEHBIINNA OOIIMN JETUTEeNh W HauMEHbIIee
oOlee KpaTHoe, anropuT™M EBKiIuia mpu pemieHud 3ajad;
3HAKOMCTBO C PAa3JIM4YHbIMA TO3UIMOHHBIMH CHUCTEMaMHU
CUMCIICHUS; YMEHHUE BBIMIOJNHATH BBIYUCICHHE 3HAYCHUA U
npeo0pa3oBaHusl BHIPAXKEHUI CO CTEMEHSIMU U JorapupMamu,
npeodpa3zoBaHus APOOHO-PATMOHATBHBIX BRIPAKECHUM; yMEHUE
OTIepUpPOBATH MOHSITHSIMH: MIOCTIEIOBATENBHOCTD,
apudmernyeckas IMporpeccusi, reoMeTpuyecKkas IMporpeccus,
OeCKOHEYHO yObIBaollas TIE€OMETPUYECKAs IPOTPECcCus;
YMEHHME 3a/laBaTh I[IOCIIEJOBATEIBHOCTH, B TOM 4YHUCIE C
HNOMOIIbIO PEKYPPEHTHBIX (QOpPMYJ; YMEHHE OIEpUpOBaTh
MOHSTHSIMH: KOMILUIEKCHOE YHCIIO, COTIPSIKEHHBIE
KOMIUIEKCHBIE YHCJa, MOJYJIb U apryMEHT KOMIUIEKCHOTO
grcna, popma 3amucu KOMIUIEKCHBIX dncel (TeoMeTpudecKas,
TPUTOHOMETPUYECKAS 151 anreOpanyeckas); YMETH
IPOU3BOANTH apu(mMeTnyeckue AEUCTBUS C KOMIUIEKCHBIMHU
YHCIIaMU; TPUBOUTH PUMEPHI NCIOJIb30BaHUS KOMITJIEKCHBIX

YyuCeJl; ONEpUpOBaTh NOHATHUSAMHU: MaTpuua 2X2 u 3x3,

OTpeIeIUTEINb MaTpHIIbI, reOMETPUYECKUI CMBICJI
OTIPEICIIUTEIIS

VMeHnue OTIEpUPOBATH MOHSTUSAMU: palvoHaJbHbIE,
UpparuoHaIbHBIC, II0Ka3aTeIIbHBIC, CTEIICHHEIE,

aorapuMUYECKue, TPUTOHOMETPUYECKHE YpaBHEHUA U

HCPAaBCHCTBA, UX CUCTCMbI; YMCHHUC OIICPUPOBATL ITOHATUAMMU:
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TOKJECTBO, TOXJIECTBEHHOE IIpeoOpa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO,  CHCT€EMa  YpPaBHEHUH U  HEPABEHCTB,
PABHOCWJIBHOCTb YPaBHEHHW, HEPABEHCTB M CUCTEM; YMEHHUE
pelartbk ypaBHEHHUS, HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO
pa3IMYHBIX NPUEMOB; pELIaTh YpPAaBHEHWs, HEPABEHCTBA H
CUCTEMBI C [TapaMEeTPOM; IPUMEHATh YPaBHEHM, HEPABEHCTBA,
UX CUCTEMBI [l PEIICHUS MAaTeMAaTUYECKUX 3a1ad U 3a1ay U3

pa3IMYHbIX 00JaCTEN HAYKU U PEATTbHOM )KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (DYHKLIMS, YETHOCTD
(YHKIMM, TNEPUOJUYHOCTh  (YHKIUH, OrPAaHUYEHHOCTh
(GYyHKUMHA, MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (YHKILIHH,
HauOoJipllleeé W HaWMEHbIEe 3HAYeHUs (YHKIMH Ha
OPOMEXYTKE, HENpepbIBHAs (PyHKLHMSA, aCHUMITOTHI rpaduka
¢yHKUMM, TiepBas W BTOpas MNpOU3BOAHAS  (YHKIIHH,
r€OMETPUUYECKUA U (QU3NYECKUIl CMBICT POU3BOIHOM,
nepBooOpasHasi, OonpeeiEHHbII HHTETpall; YMEHUE HAaXOJIUTh
acuMITOThl  rpaduka  (yHKUMH; YMEHUE  BBIYHUCIATH
OPOU3BOJHBIE  CYMMBI, IPOM3BEIEHUS, YacTHOIO U
KOMITO3ULIMKA (DYHKIIMM, HAXOIUTh YpaBHEHHE KacaTeJIbHOW K
rpaguky  (QyHKIMM; yMEHHE HaXOAUTh MPOU3BOIHBIC
3JIEMEHTAPHBIX byHKIUH; YMEHHE UCII0JIB30BAaTh
OPOU3BOJHYIO JUIA HCCIENOBaHUSA (PYHKUUH, HaxXOJUTh
HauOoNbIINEe M HAWMEHBIINE 3HAYEHUS (PYHKIMHA; CTPOUTh
rpa@uky  MHOTOWIEHOB C  HCIOJB30BaHMEM  ammapara
MaTEMaTUYECKOr0 aHalu3a; MNPUMEHSITh MPOU3BOJHYIO s
HAXOXKIEHUS HAWJIy4dlIEro PElIEHUs B NPUKIAJHBIX, B TOM
YHUCJI€ COLUMAIbHO-DKOHOMUYECKHX U (PU3MYECKUX 3ajlayax;

HAXOJUTh TUIOMIAIA U 00BEMBI (PUTYD C TOMOIIBIO MHTETPAJIA;
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IIPUBOANUTL IPHMEPbI MATECMATHYCCKOI'0O MOACIHUPOBAHUA C

OMOIIBIO TU(PPepeHIINATbHBIX YpaBHEHUN

YMeHue omnepupoBaTh HOHATUAMM: rpaduk  (pyHKIUH,
oOpatHass (QYHKIHS, KOMOO3UIMS GYHKIUN, JUHEHHAsS
(yHKIMSA, KBagpaTU4Hasi (PYHKIMs, palyoHajIbHas (yHKIIMS,
cTeneHHas  (yHKUUs, TPUTOHOMETPUYECKHE  (PYyHKIIHUH,
oOpaTHble TPUTOHOMETPUYECKUE (DYHKIMH, MMOKa3aTeabHas U
norapumuueckas (QyHKIUH; YMEHHE CTPOUTh TIpauKu
M3YYEHHBIX (DYHKILHM, BBIIOJHATH MPeoOpa3oBaHusl rpauKkoB
(YHKIM, UCTI0Ib30BaTh T'paUKH AJIS U3YUEHHs IPOLIECCOB U
3aBUCUMOCTEH, MpU pELIEHUW 3aJady U3 JPYrux Yy4eOHbIX
NpEeAMETOB W 33Jad M3 peajJbHOM KU3HM;, BBIPAXKAThH
(opMysaMu 3aBUCUMOCTH MEX1y BEITUYMHAMU; UCIIOJIb30BAaTh
CBOMCTBa WU rpaduku (YHKUMA [Js PEIICHHs YpaBHEHHI,
HEpaBeHCTB M 3aJady C [apaMeTrpamu; u300paxarb Ha
KOOPJMHATHOM IUIOCKOCTH MHOXECTBA PEIICHHWI YpPaBHEHHH,

HCPaBCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Jaud pPa3HbIX TUIIOB (B TOM
qyclie Ha MPOLEHTHI, IOJIM U YacTH, Ha JABMXKEHHE, paldoTy,
CTOMMOCTb TOBapOB M YCIyT, HAJIOTW, 3aJauyd U3 00JacTh
yOpPABJICHHUS  JIMYHBIMU U CEMEHHbIMU  (DMHAHCAMH);
COCTABJISITh BBIPAXKEHUS, YPAaBHEHHs, HEPABEHCTBA MU HX
CUCTEMBI II0 YCJIOBHMIO 3aayM, MCCIEAOBATH IIOJy4EHHOE
pelleHne M OLEHUBAaTh MPaBIONOJA00HOCTh PE3yJIbTATOB;
YMEHUE MOJACIUPOBATh pPEAJbHBIE CUTYallMM Ha S3bIKE
MaTEeMaTUKH; COCTAaBJIATh BBIPAKEHHUS, ypaBHEHMUS,
HEPABEHCTBA U MX CHUCTEMBI 10 YCIOBUIO 33]1a4M, UCCIIEI0BAThH

IMOCTPOCHHBLIC MOJCIIN C MCIIOJb30BaAHMCM aIlllapaTa aJ'IFC6pBI,
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UHTEPIPETUPOBATH MOJYUECHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CPEIHEE apUPMETHUECKOE,
MeanaHa, HauOoJbIllee W HAaWMEHBIEEe 3HAYCHHS, pa3Max,
JUCTIepCusi, CTaHJapTHOE OTKJIOHEHHE YMCIOBOrO Habopa;
YMEHHE  W3BIIEKaTh, HMHTEPIPETUPOBATh  WHGPOPMAIIHIO,
MPEACTABICHHYI0 B TaONMIaX, Ha JuarpaMmax, rpadukax,
OTPaXKAIOIIyI0 CBOWCTBAa pEaJbHBIX MPOIECCOB W SIBIICHUN;
NPEICTABISATh HH(POPMAIIHIO C TIOMOIIBIO TA0JIHII U JHarpamm;
HCCIIENOBAaTh CTAaTHCTUYECKHWE JIaHHBIE, B TOM YHCJIE C
OpUMEHEHUEM TpadUuecKuX METOJOB U  DIEKTPOHHBIX
CpeaCTB; TpadUYecKu UCCIE0BaTh COBMECTHBIE HAOIIOICHUS

C TOMOIIBIO TarpaMM PaCCEUBAHUS U JIMHEMHON PETPECCHH

YMeHne onepupoBaTh MOHSATHUAMU: CIYyYaHBIA OMNBIT U
Clly4ailHO€ COOBITHE, BEPOATHOCTH CIYyYalHOTO COOBITHS;
YMEHHUE  BBIUHCIATH BEPOATHOCTh C  HUCIIOJIB30BAHUEM
rpa@uUecKux METOJOB; NMPUMEHSITH (POPMYIIBI CIOXKEHUS U
YMHOKEHUSI BEPOATHOCTEH, (OpMYITy IMOITHOW BEPOSTHOCTH,
dbopmyny bepHymn, koMOWHAaTOpHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITUI; YMEHHUE
ONepUpOBaTh MIOHSTUSMMU: CIydaitHas BEJINYMHA,
pacnpeneneHue BEpPOSITHOCTEM, MATEMaTHYECKOE OXKHJIaHUE,
JIUCTIEPCUS U CTAHJAPTHOE OTKJIOHEHUE CIIy4YaliHOM BEJIMYUHBI,
GyHKIMU  pacrlpeleNieHusT UM IUJIOTHOCTH  PaBHOMEPHOTO,
MIOKA3aTEJIbHOI0O W HOPMAJIBHOTO PAacCIpEeICHUN; YMEHHUE
WCIIOJIB30BaTh CBOMCTBA M3YUYEHHBIX PACHPENCICHUN IS
pelieHust 3ajiay; 3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX
9UCel, METOJbl BBIOOPOYHBIX HCCIICOBAHUMN; YMEHHE

OPUBOJIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIUX YKCEN B

94




OPUPOJHBIX U OOIIECTBEHHBIX  SBJICHUSAX;  YMEHHE
OTIepPUPOBATh TOHATUSIMHU: COUYETAHHUE, MEPECTaHOBKA, YMCIIO
COYETaHUM, YUCIO NMEpPEeCcTaHOBOK; OMHOM HbroTOHA; ymeHue
MPUMEHSITh KOMOWHATOpHbIE (aKThl U PACCYXKACHUSA IS
pEIIeHMS 3a/1a4; OIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA,
COCTaBJIATh BEPOSTHOCTHYIO MOJACIh W HHTEPHPETHUPOBATH

MOJIyYCHHBINA PEe3yJIbTaT

10

YMeHne onepupoBaTth MOHATUAMM: TOUYKA, IPSAMAas, IJIOCKOCT,
MIPOCTPAHCTBO, OTPE30K, JyY, BEIUUMHA yTJa, IIIOCKUH yTod,
JIBYTPAHHBINM YTroJl, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIHMECS
MpsIMbIE, TapAJJIEIBHOCTDh U MEPIEHIUKYISAPHOCTh NPSIMBIX U
IJIOCKOCTEH, yroa MEXIy MPSMBIMHU, YIoJl MEXAY MpsAMOMl U
IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMM, PAacCTOSTHUE OT
TOYKM JO IUIOCKOCTH, pACCTOSTHUE MEXKIY HPSIMBIMH,
PAcCTOSIHUE MEXY IUIOCKOCTSMM; YMEHHUE HCIIOJIb30BaTh NIPU
pElIeHNN 3a7a4 U3ydyeHHbIe (aKThl U TEOPEMbI INIAHUMETPUU;
YMEHHUE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MHPA;
CTPOUTH MaTeMaTHYECKHe MOJIeNN C MIOMOILBIO
r€OMETPUYECKUX TMOHSATUM W BEIWYUH, PEIIaTh CBS3aHHBIEC C

HUMHU IPAKTUYCCKUC 3a/laun

YMeHue onepupoBath MOHATHAMU: IJIOMAAb GUTYPHI, 00BEM
(Gurypbl, MHOTOTPAaHHUK, TPABWIbHBIH  MHOTOTPaHHUK,
CeUYeHHE MHOTOTpaHHWKA, KyO, Mapajuielenurnes, MNpu3Ma,
nupamuaa, ¢Gurypa ¥ TOBEPXHOCTh BpalleHMs, LIHIUHJD,
KOHYC, map, cdepa, miomaab chepsl, mIonanb MOBEPXHOCTH
nupamMubl, TPU3MbI, KOHYyca, LWIJIMHIpa, O00BEM KyOa,
OPSIMOYTOJIBHOTO  Napajulefienunesia, NUPaMUbl, TPU3MBI,

UJIKMHIpa, KOHyCa, Iapa, pa3BEPTKA MOBEPXHOCTU, CEUCHUS
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KOHyCa W UWIMHApA, MapaJIeiIbHbIE OCH WM OCHOBAHHIO,
CEYEeHHE IIapa, IJIOCKOCTh, Kacaromasica chepbl, HUIUHIPA,
KOHyCa; yMEHHE CTPOUTh CEYEHHWE  MHOTOIPaHHUKAa,
U300pakaTb MHOTOTPAHHUKH, (UTYpl W TMOBEPXHOCTU
BpallleHUsl, HX CEYEHHUS, B TOM YHCIE€ C MOMOUIBIO
AJEKTPOHHBIX CPEICTB; YMEHHUE MPUMEHSATH CBOMCTBA
r€OMETPUYECKUX (PUTYP, CAMOCTOSTENBHO (HOPMYIUPOBATH
ompeneneHUs] W3ydaeMbIX (HUTyp, BBIABUTATH THIOTE3BI O
CBOMCTBaXx W  TMpHU3HAKaX  TeOMETpUYecKux  Quryp,
00O0CHOBBIBaTh WJIM OIPOBEpPraTh HX; yMEHUE MPOBOAUTH
Kiaccupukanuo  ¢GuUryp 1o  pa3M4YHbIM  IPHU3HAKAM,

BBIITIOJIHATD HCO6XOI[I/IMBI€ JOITOJITHUTCIIBHBIC IIOCTPOCHUA

11

YMeHue  omnepupoBaTh  MOHSTHUSIMMU: JIBWKEHUE B
MPOCTPAHCTBE, TAapaUICIbHBIA TEPEHOC, CHUMMETpUsS Ha
IUIOCKOCTU U B MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE
no100us1, MoAo0HbIe (DUTYpPHI; YMEHHE Paclo3HaBaTh paBHbBIC
U MoAoOHbIE (QUTYypbl, B TOM YHUCJIE B IPHUPOAE, UCKYCCTBE,
aApPXUTEKTYPE; UCIIOJIH30BATh TEOMETPUUYECKUE OTHOIICHUS TIPU
pelIeHUN 3aJad; HaxXOIWTh TEOMETPHUYCCKHE BEIMYHUHBI
(nmvHa, yroja, IJIOMIAAb, OO0BEM) MPU PEIICHUH 3a7ady U3
JIPYrUX y4eOHBIX MPEIMETOB M U3 PEAIbHOM JKU3HU; YMEHUE
BBIYHCIIATh TEOMETPHUYECKHE BEJIMYMHBI (JUTMHA, YTOJI,
IIomaab, OOBEM, TIUIOMIAAL ITOBEPXHOCTH), HCIOJIb3Ys
u3ydeHHbIe (GOPMYJIbl M METONbI, B TOM YHCIE: IUIIOMAIb
MOBEPXHOCTH TUPAMHUJIBI, TPHU3MBI, KOHYyCa, ITWIHHJIpA,
II0LIAb cepsr; 00BEM  KyOa, MPSIMOYTOJIBHOTO
napajuieJienunena, MUpPaMHIbl, TPU3MbI, HJIUHApPA, KOHYCA,

mapa; yMEHHE HaXOAWTh OTHOIIEHHWE OOBEMOB MOJTOOHBIX
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buryp

12

13

YMeHue onepupoBaTh IMOHITUAMH: MPSMOYTOJbHAs CUCTEMa
KOOpJMHAT, BEKTOpP, KOOPJAMHATHI TOYKH, KOOPJIMHATHI
BEKTOpAa, CyMMa BEKTOPOB, MPOU3BEAECHNUE BEKTOpPA HA YHUCIIO,
pasJIoKEeHUE BEKTOpa Mo 0a3ucy, CKaJIsIpHOE MPOU3BEIEHUEC,
BEKTOPHOE IPOU3BEICHUE, YIOJ MEXAY BEKTOPAMHU; YMEHHUE
WCTIOJB30BaTh BEKTOPHBIM M KOOPJAMHATHBIM METOA ISt
pelieHnusl TeOMETPUUYECKUX 3ajad M 3ajad APYruX Y4eOHBIX
MPEIMETOB

YMenue BoIOUpATh MOAXOIAIIAN METO JIJIsl PEIICHUS 3a]1a4u;
MOHUMAaHHUE 3HAYMMOCTH MAaTEMATUKHU B U3YYEHUH MIPUPOTHBIX
U OOIIECTBEHHBIX TPOILIECCOB U  SBJICHUH; YMEHHE
pacno3HaBaTh MPOSBJICHUE 3aKOHOB MAaTEMATUKHU B UCKYCCTBE,
YMEHHUE MPUBOJUTH MPUMEPHI MATEMATHYECKUX OTKPBITHI

POCCHIICKON M1 MUPOBOM MaTeMaTUYE€CKOW HAYKHU
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

Kon

1 Hucna v BBIYUCIEHUS

1.1 Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEJIBIX YHACEIT

Lo Panmonaneupie  umcna. OOBIKHOBEHHBIE U JIECATUYHBIE JApoOH,
' IPOLIEHTHI, 0ECKOHEUHBIE MIEPUOANYECKHIE IpoOU

13 ApudmMernuecknii KOpeHb HaTypailbHOU cremneHu. JledictBus ¢
' apu(pMETUYECKUMH KOPHSIMH HATypaJIbHON CTENEHU

L4 Crenenp ¢ 1uensiM mnokasareneM. CreneHb C  palMOHAIBHBIM
' nokazaresieM. CBOMCTBA CTENEHU

L5 CuHyC, KOCHMHYC W TaHIE€HC 4YHUCJIOBOIO aprymeHTa. ApKCHHYC,
' apPKKOCHHYC, apKTAaHT'€HC YUCIIOBOI'O apryMEHTa

1.6 Jlorapudm uucna. JleciTuuHbie U HATypadbHbIE JIOTapu(DMbI

JlelicTBUTENBHBIE YHCIA. Apudmernueckue ornepanuu c
1.7 JNEUCTBUTENTbHBIMU unciiaMu. [IpuOmmkE€HHbIE BBIYHMCIICHUS, MpaBUiia
OKPYIJICHHMS], MPUKHU/IKA U OLIEHKA pPe3yJbTaTa BEIYMCICHUN

1.8 [IpeoOpaszoBanme BeIpaKECHUH

1.9 Kommiekchbie uncna

2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 Lensie u 1poOHO-pallMOHATbHBIE YPAaBHEHUS

2.2 WNppannonanbHble ypaBHEHHS

2.3 TpuroHoMeTpuyecKue ypaBHEHUS

2.4 [TokazaTenbHble U JOrapuPMUUECKUE YPABHEHUS

2.5 [enbie u qpoOHO-paIMOHATBLHBIE HEPABEHCTBA
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2.6

HppairionansHble HEPaBEHCTBA

2.7 [TokazaTenbHbIe U JOorapupMUUYECKUE HEPABEHCTBA
2.8 TpuroHomerpruyeckre HepaBeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10  VYpaBHeHus, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11  Marpuna cucteMbl TUHEHHBIX yYpaBHeHHH. OnpeeanuTens MaTPULIbI
3 OyukumMu U rpaduKu
OynkIusa, cnocoOsl 3amanus Gyukmuu. ['paduk dyrkumm. B3aumuo
3.1 oOpatHbeie PyHkiuu. YeTHbie U Heu€THBbIC PyHKIMU. [leproguyeckue
byHKIIIH
OO6macth ompeneneHuss W MHOXKECTBO 3HaueHu QyHkuuu. Hynm
39 GyHKUIHUN. [IpomexyTku 3HAKOIIOCTOSHCTBA. [IpomexyTkn
' MOHOTOHHOCTH (PYHKIMHU. MakCUMyMbl M MHUHUMYMBbl (YHKIUU.
Haubonpiiee n HanMeHblee 3HaueHne (GYHKIUU Ha TPOMEKYTKE
33 CrenenHass (QyHKOHMS C HATypalbHBIM W IIENBIM TMOKa3zarenem. EE
' cBoiicTBa u rpaduk. CBolcTBa U rpaduK KOpHS N-OM CTENEHU
3.4 Tpuronomerpuyeckue QPyHKIIUN, X CBONCTBA U TpaduKu
3.5 [TokazaTtenbHas u norapudmudeckas GyHKIUU, UX CBOMCTBA U rpaduKH
26 Touku pazpsiBa. AcUMOTOTHI rpa@ukoB pyHKIMM. CBOMCTBA (PyHKIIMIA,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTeIbHOCTH, CITOCOOBI 3a/JaHUS TTOCJIEN0BATCILHOCTEH
28 Apudmernueckas u reomerpuueckas nporpeccuu. @opmyia CIOKHBIX
' MIPOIIEHTOB
4 Hauana MmaremaTnyeckoro ananusa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIE FI€MEHTAPHBIX PYHKIUN
45 [IpumeHeHne  TPOU3BOAHOM K  HCCIEAOBaHUIO  (PYHKUIMM  Ha

MOHOTOHHOCTbL H  3KCTPEMYMBEI. HaXO)K)IGHI/Ie HauOOJIBIIIETO U
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HAaNMMCHBIICTO 3HAYCHUA q)YHKHI/II/I Ha OTPE3KE

4.3 ITepBooOpa3znas. MaTerpan

5 MHoXecTBa 1 JIOTUKA

- MHoOXecTBO, omnepauu Haj MHOXecTBamu. [[uarpammbl Ditnepa —
' Benna

5.2 Jloruka

6 BeposiTHOCTB U cTaThCTHKA

6.1 OnucarenbHasi CTaTUCTHKA

6.2 BeposiTHOCTD

6.3 KomOunaropuka

7 I'eomeTpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 [IpsiMbIe ¥ MITIOCKOCTH B IPOCTPAHCTBE

7.3 MHOrorpaHHHKH

7.4 Tena 1 TOBEpXHOCTH BpalllCHUS

7.5 Koopaunate! u BEKTOpHI
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
Mepsznsak. Anrebpa 10 xmacc YriayOneHHBIM ypoBEeHb Y4UeOHHMK-MoCKBa:
ITpoceenienne,2024
Mep3msix. Anrebpa 11 kmacc YrmyOsneHHbI ypoBeHb YueOHHK-MOCKBa:
ITpoceenienne,2024
METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
Mepznsik, [lonskoB. Anredpa u Hayana MareMarudeckoro ananuza. 10 kiacc.
VYrayOneHHblii  ypoBeHb.  MeToaMueckoe — mocooue. ) -Mockaa:
[Tpoceenienne,2024
Mepznsik, [lonskoB. Anredpa u Hayana MatreMaTuyecKkoro ananuza. 11 kiacc.
VYriyOneHnsld  ypoBeHb.  MeToauyeckoe — mocobuwe. ) -Mockga:
[Tpocsenienne,2024
Anrebpa 10 «kmacc. VYruyonénnoe wusydeHue. (CaMOCTOSITENbHBIE U
KOHTpoJibHBIE  paboTel. YMK"Anreopa Mepsnsaka (10-11) -Mocksa:
[Tpocsemenne,2024
Anrebpa 11 «wmacc. VYruyonénnoe wusydeHue. (CaMOCTOSITENbHBIE U
KOHTpoJibHBIE  paboTel. YMK"Anreopa Mepsnsaka (10-11) -Mocksa:
ITpocgemnienne,2024
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
MHTEPHET
https://m.edsoo.ru
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