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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma o ainredpe U HavajiaMm aHaiau3a i ooydaronuxcs 10
Kjacca pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMAaTHUBHO-TIPABOBBIX
JIOKYMEHTOB:

1. @3-273 «O6 obpazoBanuu B Poccuiickoit deneparmmy

2. @epaepanbHBI  TOCYJApPCTBEHHBIH  0Opa3oBaTENbHBIM  CTaHAApPT
CpeaHero oo1iero oopa3oBaHus;

3. ®enepanpHas paboyas mporpaMma CpeaHero o0mero oopa3oBaHus 1Mo
MaTeMaTuKe (yriyOJIeHHbIH YPOBEHbB)

4.  VYueOubiii uian MBOY «KapcoBaiickas cpeaHsis MIKoJIay;

5. Ilporpamma Bocniutanust MBOY «KapcoBaiickast cpeHsisi IIKOJIa»

VY4eOHbIil Kypc «Asredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISETCA

OJIHUM U3 Haubojiee 3HAYMMBIX B MOpOrpamMMe CpeaHero oOIiero oopa3oBaHWS,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH 00ECIEYMBACT MHCTPYMEHTAJIbHYIO 0a3y is
M3YYEHUSI BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE OOYyYaIOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCUMIUIMH. B paMkax aaHHOTO ydeOHOro Kypca OOydaroluecs OBJIaJICBAIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHOW HayKH, KOTOpas (OpMYIUPYET CBOU
JOCTHKEHUSI B MAaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYeCKOro aHaih3a 3aKja/ibIBaeT
OCHOBY [IJIi YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMHUHU, OHOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHCHTHPOBATBHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh WX JUISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XM3HU. B TO ke Bpemsi OBaJiecHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHMSIMH alreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BHBACT
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTH, JOKa3bIBATh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIYKIIUA U PACCYXIaTh JEAYKTHBHO, HCIIOIH30BAThH
00001IIeHNe W KOHKPETH3allUi0, a0CTparupoBaHWE U AaHAIOTHI0, (HOopMHUpPYET
KpEaTUBHOE U KPUTHYECKOE MBIITUICHHE.

B xoxe u3ydyeHusi yuyeOHOro Kypca «Ajuredpa v Havajla MaTeMaTH4eCKOTro
aHanM3a» OOyYaroNIuecs IMOJIY4YaroT HOBBIM OIBIT PEIICHHs TPHUKJIAIHBIX 3aj1ad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJICNIEH PEabHBIX CHUTYaIluH,
WHTEPIPETAIMA  TIOJYYCHHBIX  PEHICHWH, 3HAKOMSTCA C  [pUMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJAIOLIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYyeOHblli Kypc 00J1aZla€T 3HAYUTENbHBIM BOCIHUTATEIBLHBIM MOTEHIIMAIIOM,

KOTOPBI peamu3yeTcs Kak 4dYepe3 Y4YeOHBbId MaTepuai, CIOCOOCTBYIOIINN
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(GbOopMHUPOBAHNIO HAYYHOIO MHPOBO33PEHMsI, TaK U dYepe3 crneuuduky ydeOHOit
NEeATEeTLHOCTH, TpPEOyIOmeH MPOJAOIKUTEIPHOW KOHIIGHTpPAIlMd  BHUMAHUSA,
CaMOCTOSITENIFHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 32 TIOJYYECHHBIN
pe3yJibTar.

B ocHoBe Mmertomukum oOydeHus anrebpe M HayajlaM MaTeMaTH4eCKOro
aHaJlM3a JEKUT ACSITEbHOCTHBIN MPUHIUN 00yUYEeHHUS.

B crpykType yueOHOro Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIN3a» BbIAEICHBI CIEAYIOUINE COAEpPKATEIbHO-METOANYECKUE TUHUM: «YHucna
U BBIUMCIICHU», «DyHKIMU U rpapuKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTeMaTHUYeCKoro aHanusa», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COZIEPKATEIbHO-METOANYECKUE JIMHUA HW3YyYaloTCs Ha TMPOTSHDKEHUHU ABYX JIET
oOy4eHHs] Ha YpPOBHE CpeIHEro oOILIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
Jpyr Ipyra U MOCTENEHHO HachllasiCh HOBBIMM TEMaMU U paszjaenamu. JlaHHBIH
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX JUCIMIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YECKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromiuecs OBJIAJEBAIOT BCE Ooliee
HIMPOKUM MATEMaTUYECKUM aIlapaToM, y HUX MOCIeI0BaTeNIbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJENb pealbHON
CUTYaIluH, MPUMEHSATh 3HAHUS, TIOJYYEHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, AJis
peIIeHns] CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOIr0 00111eT0 00pa3oBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoOHaNbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCMHOJIb30BAHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUIKY, BBINOJHATH NPHUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIPAXKCHHs, paboTaTh ¢ MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBA HATypaibHBIX, IIEIBIX,
palMoOHaNIbHBIX W JEHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleluu(pUuyYecKue 3aJaud M OINepaluu: JeJeHHe Haleno,
OTIEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE IETBIX 4YHCEN, O0cOoOble CBOMCTBA
palMOHAIbHBIX U UPPALMOHAIBHBIX YHMCEN, apU(PMETUUYECKUE ONEpaIM, a TAKKE
U3BJICUCHHE KOPHS HATYPaJbHOW CTETEHW HA MHOMKECTBE KOMIUIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTAMHU MX MPUMEHEHHS JUIS PELICHUS Pa3iNyuHbIX 33734
(dopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKHU KaK HayKu U €€ poJM B
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MOCTPOCHUU MOJIEJIeH peanbHOr0 MHUpA, HIMPOKO HCIOJIB3YIOTCS 000O0IIeHHE U
KOHKPETU3ausl.

JIuans «YpaBHEHHs W HEPABEHCTBA» PEANU3YETCA HA NPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXJIOM
pazzene lIporpamMmsl HPEeAyCMOTPEHO PEIIEHWE COOTBETCTBYKOLIMX 3aaad. B
pe3ynbrare OOydYaromIMecs OBJAJACBAIOT PA3JIMYHBIMM METOJAMH  PEIIEHUs
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEJIbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakXke 3azady,
colepKamux ImapaMerpsl. lloslydeHHbIE yMEHHs IIMPOKO HCIOJIB3YIOTCA IIPU
UCCIIEOBaHUM (PYHKIUH C TOMOIIbIO NMPOU3BOJHOM, MPHU PELICHUH MPHUKIAIHBIX
3a/la4y M 3a7a4 Ha HAaXOXKJEHUE HAauOOJbIINX M HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi conepxkaTenbHas JIMHUSA BKJIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUUN
BBIMOJHATH  pacu€rel 1o  (opmynaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKCHUM, a TaKXe BBIPAKCHUH,
coJlepKallluX CTeNeHu W Jiorapudmsl. brarogaps u3ydeHUIo anredpandecKkoro
Marepuajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOrO MBIILIEHUSI O0y4YaroIMXcsa, (POPMUPYIOTCS HABBIKUA JIE€TyKTUBHBIX
paccyxaeHudd, paboTl €  CHUMBOJbHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBeHCTB. Auredpa
npemyaraetT 3(QQEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
nepernseTaeTcs ¢ IPYyrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTD U3yUEHNs MaTepurana. M3ydeHue cTreneHHou,
MOKa3aTeJIbHOM, JJorapu(PMUUECKO 1 TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JUIS pelleHus 3ajad U3 JPYruX y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBA3AHO KAK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEHIeHHWeM YypaBHEHMH U HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIENOBATh IOJyYeHHbIE (YHKUIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeIbHON JTUHUN HAIlEJICH Ha Pa3BUTHE YMECHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIpAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B
pa3nuuHOi (opMe: aHaTUTUYECKOM, rpaduyeckoil U cioBecHo. Ero m3zyueHwue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIOCOOHOCTH K
000OIIEHUIO M KOHKPETU3allMH, UCTIOIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass JuHuA «Hauana MareMaTHyecKoro aHaliu3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeéMaTHYECKHMX, TaK W NPUKIAJAHBIX 3a1ad,
JOCTYNHBIX O0OYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
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rpauku CIOXHBIX (DYHKIMA, ONpPENeNaTh WX HAuUOONbIINE W HAUMEHBIINE
3HAYCHUS, BBIYHMCIATH IUIOMATU (GUryp W OOBEMBI Ted, HAXOAUTh CKOPOCTH U
yCKOpeHusi TpoueccoB. JlaHHas conepikareiabHas JHUHUS OTKPBHIBAET HOBBIC
BO3MOXXKHOCTH TIOCTPOSHHUS MaTeMaTHYeCKHX MOJENCH peaabHBIX CHUTYalluH,
MO3BOJIICT HAXOJWTh HAWIyUIllee pEIIeHHEe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-PKOHOMUYECKHUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMU MaTeMaTU4YeCKOTO
aHanm3a CIocOOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (hOPMATBbHO-JIOTHYECKOTO U
KPEaTHBHOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHHU pPAclO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HAIT O
BBIJIAIONIMXCS PE3y/IbTaTaxX, IMOJNyYeHHBIX B XOJ€ pPa3BUTHA MaTeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

ConeprxkarenpHO-MeTOIMYeCKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ce0si DIEMEHTHl TEOPHH MHOXECTB M MAaTEeMaTHYeCKOW JIOTUKU. TeopeTHKo-
MHOYKECTBEHHBIE TIPECTABIICHHS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKH
U Tpe[iarailoT HamOosee YHUBEPCAIbHBIA S3BIK, OOBETUHSIONINI BCE pa3lesbl
MaTeMaTUKH H ©¢ TPWIOKCHHUH, OHH CBS3BIBAIOT pPAa3HBIE MaTEeMAaTUYCCKHE
TUCHUIUTMHBI W WX TPWIOKEHUS B eAWHOEe Ienoe. [loaTomMy BakHO JaTh
BO3MOYKHOCTh OOydaromiemycsi TMOHMMAaTh TEOPETHKO-MHOKECTBEHHBIA  SI3BIK
COBPEMEHHOW MAaTeMaTHKH U WCIOJIb30BATH €r0 ISl BBIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MAaTEMaTHKH KaK HayKH CIeIyeT TMpHU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBUjaM  TOCTPOCHHUS  JOKa3aTelbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTU4eCKON JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS
00y4aromuXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYXICHUS HA OCHOBE JIOTUYECKHIX
npaBui1, HOPMUPYET HABBIKK KPUTHUECKOTO MBIIIICHUSI.

B yuebHOM Kkypce «AnreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaIHM3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJICIMPOBAHUS, KOTOPHIE MPU3BAHBI
CIIOCOOCTBOBaTh ()OPMUPOBAHUIO HABBIKOB IOCTPOSHHSI MOJENIeH pealbHbBIX
CUTyaIluii, WCCIEeNOBaHUS OSTUX MOJENEH ¢ TOMOIIBIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIIPETAllud MOJyYeHHBIX pPE3yJabTaToB. Takue
3aJJaHus BIUIETCHBI B KQXKIIBIM U3 pa3/ie]IoB MPOTPaMMEI, IIOCKOJIBKY BeCh MaTepHal
y4eOHOTO Kypca HIMPOKO WCHOIB3YeTCs IJIs pEelIeHUs] MPUKIaTHbIX 3anad. [Ipu
pEIICHHH  peajbHBIX  NPAKTUYECKUX  3a1ad  oOydarommecs  pa3BHBAIOT
HaOIOIaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCTIONIb30BaTh  aHAJIOTHIO, 0000maTh ¥  KOHKPETU3WPOBATh  MPOOJIEMY.
JlesTenbHOCTh 10 (OPMUPOBAHHIO HABBIKOB DEIICHHUS NPUKIAJHBIX 3a/1a4
OpraHu3yeTcs B IMpoIecce U3yUEHHs BCEX TeM Y4eOHOTo Kypca «Anredpa u Havyana
MaTEeMaTHUYECKOTO aHATU3ay.






Cé53b ¢ npoecpammot 60CNUMAHUS

Peanuzamus neparorndecKuMu pabOTHUKaMU BOCIUTATEILHOTO MOTEHIHAIA
YPOKOB MaTeMaTHUKH MPEATNOIaraeT cleayoiiee:

- YCTaHOBJICHHE JOBEPUTEIIbHBIX OTHOILIEHUN MEXKAYy IeIarorudyecKum
pabOTHUKOM U OOYYaIOMIMMHUCS, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIPHUSITHIO
oOydarolmuMucss  TpeOoBaHMM M MPOCHO  MEAarornyeckoro  pabOTHUKA,
MPUBJICUCHUIO WX BHUMaHMS K OOCYXJaeMoil Ha ypoke uHpopmarumy,
aKTUBH3AllMY NTO3HABATENLHOM €SI TEIbHOCTH;

- moOyxieHre oOydaronmxcsi co0o/1aTh Ha YPOKe OOUIEHPUHSITHIE HOPMBI
MOBEJICHUS, MPaBUJIa OOIICHHUS CO CTApUIUMU (TI€IarOTHYECKUMH PaOOTHUKAMU) U
CBEpCTHUKaMH  (OOydYarolmMMHCs), TPUHLUMUNBI Yy4eOHONW  TUCHMIUIMHBI U
caMOOpTraHU3allny;

- TpUBJICYCHHE BHUMAaHUS OOYYarONIUMXCS K I[EHHOCTHOMY AaCIEeKTy
M3y4aeMbIX Ha ypoKax SIBJICHUH, OpraHu3alus X padoThl C MOTy4aeMOil Ha YpOKe
COLIMAJbHO 3HAYMMOW uH(MOpManmeld — WHUIMHPOBAHHE €€ O0OCYXKIeHus,
BBICKA3bIBAHUS 00YJAIOIIUMHUCS CBOETO MHEHHS TI0 €€ TIOBOAY, BEIPAOOTKH CBOETO
K HEll OTHOILICHUS;

- HCTOJB30BAHUE BOCIHUTATENILHBIX BO3MOXKHOCTEH COJEp)KaHUS Y4EOHOTrO
npeaMera  4yepe3 JIEMOHCTpPAlUio OOydaroluMCsi MPHUMEPOB OTBETCTBEHHOTO,
IPa)XXTaHCKOTO TOBEACHUS, MPOSBICHUS YEIOBEKOMIOOUS W 100pOCepaAeyHOCTH,
gepe3 MoadOp COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHMsS, 3a1ad ISl PEIICHHUS,
MPOOJIEMHBIX CUTYAIHH NIt 00CYKICHHS B KJIacce;

- IPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (POpPM pabOThl C 0O0YUAIOIIUMHUCS:
WHTEJUICKTYallbHBIX ~ UTP, CTUMYJHPYIONIUX TO3HABAaTEIbHYI0  MOTHUBAIIUIO
oOyJarommxcs; AUJAKTUYECKOTO TeaTpa, TJe MOJyYeHHbIE Ha YpPOKE 3HAHHS
OOBITPHIBAIOTCS B TEATPAIBHBIX TIOCTAHOBKAaX; JHUCKYCCHH, KOTOPBIC arOT
OOyYarOIIMMCs BO3MOKHOCTh TPHOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO
Juasora; TpymnmoBod padoThl Wi pabOThl B mMapax, KOTOPbIE ydaT KOMaHIHOU
paboTe 1 B3aUMOJICHCTBUIO C APYTHMH JICTHMH;

- BKJIFOYCHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPHIC TTOMOTAIOT TOIIEPKATh
MOTHBAIIMIO OOYYAIOIMUXCA K TIOJYyYCHHUIO 3HAHWM, HAJaKHUBAHUIO ITO3MTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWHA B  KJlacce, IMOMOTAIOT  YCTAHOBJICHUIO
no0poskenaTeapbHOM aTMOc(hephl BO BpeMs YpOKa;

- opra"u3anys medcTBa MOTHBUPOBAHHBIX U APYIUPOBAHHBIX 00YJIArOIITUXCSI
HaJl X HEYCHEBAIOIKUMH OJHOKIACCHUKAMU, AAIOUIEr0 UM COLIMAIIbHO 3HAYMMBIN
OTIBIT COTPYTHMYECTBA U B3aUMHOMN TTOMOIITH;

-  WHUIMUPOBAHWE W TOMJEPKKA HCCIEAOBATEILCKOW  JIEATETLHOCTH
oOyJarommxcss B paMKax pean3allid WMHU WHIUBUAYAIbHBIX W TPYIIIOBBIX
UCCJIEIOBATENbCKUX  MPOEKTOB, 4YTO JAacT OOYYaroMIMMCS  BO3MOKHOCTh
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IpUOOPECTH HABBIKM CAMOCTOSITEIBHOTO PEIIEHUSI TEOPETUUYECKOW MpoOIeMBbl,
TeHepUpPOBaHUA U 0OPMIICHHS] COOCTBEHHBIX UIEH, YBAXKUTEIHLHOTO OTHOIIECHUS K
qyKUM HjesM, oQOpMICHHBIM B paboTax JApyrux HcCCienoBaTeNned, HaBbIK
MyOIMYHOTO BBICTYIUICHUS TIEpe]] ay TUTOPUEH, apryMEHTHPOBAHUS ¥ OTCTABaHWSI
CBOCH TOUKH 3pEHUSI.

Ha wu3yueHune yuyeOHOro Kkypca «AnreOpa M Hayajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xknacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue npodu. I[lpumenenue npobdeit W MPOIEHTOB IS
pelIeHUs NIPUKIAJHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLICHKA PE3YJIbTATA BEIYUCICHUM.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palnuMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypajbHbIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-ClencTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOTOYWICHbI OT OJIHOM NEpeMEeHHOM. JleJeHue MHOrodjieHa Ha
MHOIoWwieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPXKAIIUX CTEIIEHU U KOPHHU.

HppauroHansHble YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UPPALMOHATIBHBIX YPaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.
[Tpeobpa3zoBanue BbIpaX)EeHH, COEPIKALIUX JOrapu(MBbI.
Jlorapudmmueckue YpPaBHECHHS. OcHOBHBIE METO/IbI peLeHus

Jorapu(pMUYECKUX ypaBHEHUH.
OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [Ipeobpa3zoBanue
TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienre TpuroHoMeTpuueckiux ypaBHEeHU .



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONPENCIIUTENS I pEeIIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Komnosummst yukiuii. I'papuk  yHkuu. DineMeHTapHbIe MpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiee u HauMeHbIee 3HauyeHus PyHKIIMY Ha TIPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduKk KOpHS N-OM CTENEeHM Kak (GYHKIUH OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
Iporpeccuy. JINHEMHBIN U 3KCIIOHEHIMANBHBIN pOocT. Yucno e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.
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HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  GyHKiud.  [IpousBomHas  cymMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJIICHUM, NPH PENICHWH 3a4ad U3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHrd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.
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[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHrne uWHTErpaja s HAXOXKICHHS IUIOWAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.
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INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MpeACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyTroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATENIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOrO OyAylIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCYKICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuuecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHbIE JKU3HEHHBIE IUIAHBI,

TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
13



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHHWE BIMSHHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/ibl, OCO3HaHUE II100aIbHOTO XapaKTepa YKOJIOTHUECKUX MPo0OJIeM, OpUeHTAITUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW IesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MAaTUKX W MaTeMaTUYeCKOW KyJIbTYpOM KaKk CpPEACTBOM IIO3HAHUS MHDA,
FOTOBHOCTh OCYIIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

ba3oBble 1ornyeckue qeicTBus:

BBIBJIITD U XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpeJeNeHNs MOHATUN, YCTAHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiaccU(UKaIUH,
OCHOBAaHMSI 1711 0000ILIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOPMYyJIHMpPOBaTb U  MpeoOpa3oBBIBATH  CYKJEHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JeJaTh BBIBOABI C HCIIOJb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHM
(mpsiMBbIE U OT MPOTUBHOTO), BHICTPAUBAaTh apTyMEHTALMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbLcKue JeHCTBUA:
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UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO TTO3UITUI0, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIBHO CINIAHUPOBAHHBIA SKCTICPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, IBJICHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMU, IIPOIECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBIIBIIATH JAeUIINTHI WHPOpMAINH, JAHHBIX, HEOOXOIUMBIX JJII OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1auH;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh HH(POPMAIIUIO, TPEACTABIATh €€ B Pa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I n
neJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHHSA ITIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadu, BBICKA3bIBaTh HWIACHU, HAICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aJga4u, 3KCH€pI/IMeHTa, HCCJICAOBAaHUA,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIUN U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:
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COCTABJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1au, BEIOUPATh CIOCOO peleHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHs
MaTeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TMPH PEIICHUU 3aJ1a4yH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTIDKCHHSI UM HETOCTHIKCHHS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapuUBaThCs, OOCYXKJATh TMPOIECC M pPe3yJbTaT pabOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UJeHAMHU KOMAaHbI, OIICHHBATH
KaueCcTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 10 kJiacce oOydarOnIUiCA TOJYYUT CIIEIYIOIINAE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4EeOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOT0 aHAIN3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAUOHATBLHOE YHUCIO0, MHOXECTBa
pALMOHANIBHBIX U JIEUCTBUTEIBHBIX YUCEI, MOYJIb ACHCTBUTEIILHOTO YHCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

MPUMEHSTh MPUOIMKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BHIYMCIICHU;
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CBOOOZIHO ONEpUPOBATHh MOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeseM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIEHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOOHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM I10KA3aTeNIEM;

CBOOOIHO OIEpPUpPOBaTh MOHATHUAMH: JIOTAapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI€HC
YUCIJIOBOTO apIyMEHTAa;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IM4YHblE METOJbl PEIIEHUs PpPALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX yPaBHEHUM, NIPUMEHATH METOJ HHTEPBAIOB JUISl PEIICHHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJI€H ¢ IedbIMH KOo3(p(dULIUEeHTaMH, KOPHM MHOrOYJIeHa, HPUMEHAThH
JIeJIEHME MHOTOWIEHAa HA MHOTOUIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUS 3a/1a4;

CBOOOJHO ONEpPUPOBATH TMOHATHSIMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuIa, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
WCIIOJI30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 g BBIYMCIICHHMS €ro 3Ha4eHus,
IPUMEHATh ONPEAEIUTENA JUIsl PELIEHUS CUCTEMBbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBI JIMHEWHBIX YpPABHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpHI] U OINpEAeIUTENEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHSAMH Il TNpeoOpa3oBaHMs
BBIPAKCHU,

BBITNIOJIHATH MPE0Opa30BaHMs YHCIIOBBIX BBIPAXKEHUH, COJEPIKAILMUX CTEIEHH C
palMOHANIBHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jgorapu(pMUUECKrEe YPAaBHEHUS, HAXOAUTh UX PELIEHUS C IOMOILBIO PABHOCHIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKECHHI;
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CBOOOIHO ONEpUpPOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OpPMyJibl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIUPOBATh peallbHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BAThH
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM anapara ajireopsl.

DOyHKUMH U TPaPUKH:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3aaHusl (QyHKIHUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmmo3umus GyHKuuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CcBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTH OIpPENETCHUS U MHOXKECTBO
3HaYeHUHN PYHKUINU, HYJIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpPUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIC (DYHKIUH,
nepuoanyeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBbI U
MUHUMYMbI (pyHKLIMH, HaumOOoJblllee M HauMEHblee 3HaueHUue (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
[ENBIM TOKa3zaTeaeM, rpa@uK CTENEeHHOW (PYHKIHH C HATYpPaJbHBIM U IEIbIM
nokasaresieM, rpauk KOpHsS N-Od CTENeHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I1OKa3aTeleM;

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

cBOOOZHO OMEpHUpPOBATh MOHATHSIMH: IOKa3aTenbHas M JorapudmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oTpesieNieHue TPUTOHOMETPHUECKUX (DYHKIUI YNCIIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku  GYHKIUN IS HWCCIEAOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

cBOOOMHO OMEpUPOBATh TOHATUSAMU: apuMeThdeckas U TeoMEeTpUUecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIECKasi MPOTrPecCHs, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIOJIb30BaTh IPOIPECCUU JJIs PEIICHUS pPEAlbHBbIX 3a]ad MPUKIATHOIO
XapakrTepa;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: NTOCIEN0BATEIBHOCTD, CIOCOOBI 33 JTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
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NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTUYECKOrO0 aHajiM3a Kak aHajaus3a
OECKOHEUHO MaJIbIX;

CBOOO/IHO OIEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIlEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

CBOOOJHO OIEPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kuacce oOywaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIe Pe3ybTaThl M0 OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIU3a»:

Yucsia v BBIYMCJICHUSA:

cBOOOZIHO OMNEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO€ YHUCIIO,
MHO’KECTBAa HATypalbHBIX M LEJbIX UYUCEN, HUCIOJIb30BATh MPU3HAKH JAECITUMOCTU
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen s peleHus 3a1ay, IPUMEHSATh
anroput™m EBkinia;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO OINEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IIOMOILBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYIIECTBISAITh OTOOp KOpHEH TpPH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

19



CBOOOIHO OINEpUPOBATh IOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble  (OpPMyJbl Ul  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKHUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOJUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALIMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarhb palMOHAJIbHEIE, UppalrOHaIbHbIE, NIOKa3aTelIbHbIE,
JorapuMuyeckue ¢ TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
coJiep Kalle MOAYJIU U NapaMeTphl;

OPUMEHATH TpauyecKue METObI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHHUSI, YpPABHEHUs, HEPABEHCTBA M HUX CHCTEMbI IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIN C HCIOJb30BAaHUEM ammnapara ajireOpsl,
MHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpaUKUd KOMIO3UIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTAPHOIO
MCCJIEIOBAHUS M CBOMCTB KOMIIO3UIUU ABYX ()YHKIIHIA;

CTPOUTh TIEOMETpHUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllee U HAaMMEHbIIee 3HaUCHUsI (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOM3BOJHYIO ISl HAXOXKJICHHS HAWIy4ylIero peuieHus B
NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-DPKOHOMMYECKHX, 3ajaudax, s
ONpEENeHUs] CKOPOCTH W YCKOPEHHWs Ipoliecca, 3aJaHHOro (GopMysiod WU
rpadukom;

cBOOOJIHO OMNEepUpOBaTh MOHATUSMHU: IEPBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAXOJAWUTh NEPBOOOpa3HbIE AIIEMEHTAapHbIX (YHKUMH M BBIYUCIATH
uHTterpai no popmyie Herotona-JIeitbHuna;

HaXOAMTh IJIOLIAAH IUIOCKUX GUTYp U OOBEMBI TEN ¢ OMOLIBIO UHTETPAJIa;

UMETh MPEACTABICHUE O MATEMAaTUYECKOM MOJEIMPOBAHUU HA IpPUMEpPE
coctaBieHus nudpepeHnaNIbHbIX ypaBHEHUH;
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peuiaTth MPHUKIAAHBIC 3aJda4Md, B TOM YHUCIC COLNHAJIBbHO-3KOHOMHWYCCKOIO M
(1)I/ISI/I‘{CCKOI‘O XapakTepa, Cp€ACTBAMU MATECMATUYCCKOI'O aHaJin3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnbsie IIpakrnyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
M .P
1 HOTORICHBL. TalHONATBHEIE }:paBHeHHﬂ 24 1 https://resh.edu.ru/subject/51/10/
1 HepaBeHcTBa. CHuCTEMBbl TMHEHHBIX
YpaBHEHUN
5 Oyukuuu U rpaduku. CreneHHas 12 1 https://resh.edu.ru/subject/51/10/
(GYHKIHUS C LIETBIM ITOKa3aTeseM
3 Apudmerndeckuii KOpeHb N-0H CTEIEHHU. 15 1 https://resh.edu.ru/subject/51/10/
HppauroHnanbHble ypaBHEHHS
4 [TokasarenpHas GyHKIIHSL. 10 1 https://resh.edu.ru/subject/51/10/
[Toka3aTenbHble ypaBHEHUS
5 Jlorapudmuueckast GyHKIIHS. 18 1 https://resh.edu.ru/subject/51/10/
Jlorapudmuueckre ypaBHEeHUs
5 TpUroHOMETPUYECKHUE BBIPAXKEHUS U 29 1 https://resh.edu.ru/subject/51/10/
YpaBHEHUSA
7 Iocen0BaTe bHOCTH B MPOTPECCHH 10 1 https://resh.edu.ru/subject/51/10/
8 HenpepoiBuble pynkuuu. [IponzBoanas 20 1 https://resh.edu.ru/subject/51/10/
9 [ToBTOpenue, 0600IIEHNE, 5 9 https://resh.edu.ru/subject/51/10/
cHUcTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10
- 136 10 0

[TPO'PAMME
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KJIACC

Koaun4yecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakrHyeckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoTsI
HccnenoBanue KIUH
1 JIEAOB HI:I ynicuii ¢ nomombio 22 1 https://resh.edu.ru/subject/51/10/
MIPOU3BOIHOM
2 TlepBooGpa3HAs H MHTEraT 12 1 https://resh.edu.ru/subject/51/10/
I'padmku TPUTOHOMETPHUECKUX https://resh.edu.ru/subject/51/10/
3 ¢bynkuuii. Tpuronomerpuyeckue 14 1
HEpaBEHCTBA
4 HppanmonansHble, MOKa3aTelbHbIE U 24 1 https://resh.edu.ru/subject/51/10/
norapupMHUUECKUE HEPABEHCTBA
5 KoMIIIeKCHBIE ica 10 1 https://resh.edu.ru/subject/51/10/
6 HaTypanbHbIe 1 1e/Tble Trca 10 1 https://resh.edu.ru/subject/51/10/
Cucremsl parmoOHaIbHBIX, https://resh.edu.ru/subject/51/10/
7 VPPAaLMOHATIBHBIX TIOKA3aTEIbHBIX U 12 1
norapuMUYECKUX ypaBHEHUI
8 3a7au¥ ¢ TapaMeTpamMu 16 1 https://resh.edu.ru/subject/51/10/
9 [ToBTOpenue, 06001IeHNE, 16 ) https://resh.edu.ru/subject/51/10/
CUCTEMaTHU3alis 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10
- 136 10 0

[TPOT'PAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne Tema ypoxka BCETO

1 MHOXk€eCTBO, Onepanuy HajJ MHOKECTBAMM M UX CBOKCTBA 1

2 Juarpammel Diinepa-Benna 1

3 [IpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO arnrapaTa JUlsl pelieHus 3a/1a4 1

4 Panmonaneueie yncna. OObIKHOBEHHBIE U AECATUYHBIE APOOHU, TIPOIICHTHI, 1
OEeCKOHEUYHBIC TIEPUOANYCCKHE APOOH

5 Panmonanshbie uncia. OOBIKHOBEHHBIC U ICCATUYHBIC APOOU, TIPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOUUECKHE TpodH

6 [Ipumenenue apobeii 1 NPOIEHTOB I PEIIeHUs TPUKIATHBIX 3a7a4 1

7 [Ipumenenue apobeii 1 IPOIEHTOB ISl PEIICHUs TPUKIAIHBIX 3a7a4 1

8 JleiicTBuTenbHBIC YKcha. PanronanbHble U HppallMOHANIbHBIE YHCIIa 1

9 ApudMeTHIEeCKHE OTICPAIUU C IEHCTBUTCILHBIME YUCIIAMU 1

10 Moaynib IEMCTBUTENBHOTO YUCIIA U €0 CBOMCTBA 1

11 [TpubnmxEéanbie BBIMHCIICHNA, NPABUIIA OKPYIVICHUS, IPUKHIKA H OLICHKA 1
pe3ynbTaTa BRIYUCICHUN

12 OcHOBHBIE METOBI PELICHUS 1IENIBIX U IPOOHO-PAIIMOHATILHBIX YPAaBHEHUH U 1
HEPaBEHCTB

13 OCHOBHBIE METO/JIbI PELICHHUS LIEIbIX U JPOOHO-PAIMOHATIBHBIX YPaBHEHUHN 1 1
HEPaBEHCTB

14 OCHOBHBIE METO/JIbI PEUIECHHUS 1IEIBIX U IPOOHO-PAIMOHATIFHBIX YPaBHEHUHN 1 1
HEPABEHCTB

15 MHorouneHsl OT OJHOHN epeMeHHOMU. JlelieHre MHOrouJIeHa Ha MHOTOYJIEH ¢ 1
octaTtkoM. Teopema besy

16 MHorouiensl ¢ 1ensiMu koddduiinenramu. Teopema Bueta 1

17 Pemenue cucrem TMHEWHBIX YpaBHEHUM 1

18 Pemenue cucrem TMHEWHBIX YpaBHEHUM 1

19 Marpuna CHCTEMBI JIMHENHBIX vypaBHeHHfI. Onpenenurens MaTPULBI 2X2, €ro 1
T€OMETPUUYECKHUI CMBICI M CBOMCTBA; BEIYMCIEHUE €0 3HAUCHUS

20 Onpenenurtens MaTpUIBI 2X2, €r0 TEOMETPUUYECKHUN CMBICI U CBOMCTBA; 1
BBIYMCIICHHE €T0 3HAYEHUS

21 [IpuMeHeHue onpenenuTens A pelIeHUs] CACTEMbI IMHEUHBIX YpaBHEHUN 1

22 Pemrenue npukiagHbIxX 3a/1a4y ¢ MOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHHI 1

23 Pemrenue npukiagHbIX 3a/1a4y C MOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHHI 1

24 KOHTPOJILHaﬂ pa60Tai ‘:'PaI_II/IOHaJ'IBHLIC ypaBHEHUs U HepaBeHCTBA. CHCTEMBI 1
JIUHEWHBIX YpaBHEHUHN

o5 dyHK1UA, crtocoObI 3aanus GyHKIMH. B3anmMHO 00paTHBIE (PYHKITUH. 1
Kommosurus dhyHkImit

26 I'paduk pyakmmu. InemeHTapHbIe TPpeoOpa3zoBanus rpaduKoB PyHKITUN 1

97 OO6macth onpeesieHnsl 1 MHOYKECTBO 3HaueHui pyHkiuu. Hynu ¢hyHkmmm. 1
[IpomexxyTKH 3HAK MOCTOSTHCTBA

8 Uérnbie u HeuéTHbIe pyHkumu. [lepuoamueckue ¢pynkmu. [IpomexyTku 1
MOHOTOHHOCTH (DYHKITHH

29 Makcumymbl 1 MUHUMYMBI GhyHKIIMHA. Hanbosnpiiee 1 HanMeHbIlee 3Ha4CHHE 1
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(yHKIMH Ha IPOMEKYTKE

30 Jluneiinas, kBaapaTuyHas U ApOOHO-TMHEWHAsS PYHKITUN 1

31 DeMEeHTapHOE UCCIICOBAHNE U TTOCTPOEHUE TPadUKOB ATHX (DYHKITHI 1

32 DeMEeHTapHOE MCCIICOBAaHNE U TTOCTPOEHUE TPa)UKOB ATHX (DYHKITHI 1

33 CrereHs ¢ 1eabsIM ITokaszareneMm. buaom HeroTona 1

34 CrereHs ¢ 1eabsIM ITokaszareneMm. buaom Herorona 1

35 Crenennast GyHKIUS C HATYPaJIbHBIM M LENbIM MoKa3aTeneM. E€ cBoiicTBa 1
rpaduk

36 Kontposnbhas padota: "Crenennas pynkmnus. E€ cBoiicTBa u rpaduk" 1

37 Apudmerndeckuii KOpeHb HATYPAITbHOM CTETICHH U €0 CBOMCTBA 1

38 Apudmerndeckuii KOpeHb HATypaJIbHOM CTETICHH B €T0 CBOMCTBA 1

39 [Ipeobpa3oBaHUs YMCIOBBIX BBIPAKEHUM, COJIEPIKAIINX CTENCHH U KOPHH 1

40 [TpeoOpa3oBaHUs YMCIOBBIX BBIPAKCHHIMA, COIEPIKANINX CTETICHH U KOPHH 1

41 [TpeoOpa3oBaHus YMCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTENICHH U KOPHH 1

42 I/IppauHOHUaanme ypaBHeHUs1. OCHOBHBIC METO/IBI PEIICHHS HPPANMOHATEHBIX 1
ypaBHEHUH

43 I/IppauHOHvaanbIe ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHHS UPPALIMOHAIBHBIX 1
YpaBHCHHIA

44 I/IppauHOHUaanme ypaBHeHUs1. OCHOBHBIC METO/IBI PEIICHHS HPPAIIHOHATBHBIX 1
ypaBHEHUH

45 PaBHOCUIIbHBIE TIEpEXObl B PEIICHIH UPPAIIMOHAIBHBIX YPaBHEHUH 1

46 PaBHOCWIIBHBIE TIEPEXOIBI B PEIICHUN HPPAIIMOHATBHBIX YPaBHEHUH 1

47 PaBHOCHIIBHBIE IEPEXOBI B PEIIEHUH UPPALMOHAIBHBIX YPABHEHUI 1

48 PaBHOCWIIBHBIE TIEPEXOIBbI B PEIICHUN HPPANMOHAIBHBIX YPaBHEHUN 1

49 CaoiicTBa 1 rpag MK KOpHS N-Oi CTENEeHH KaK QyHKIIMH 0OpaTHOU CTENEHHU C 1
HaTypaJIbHBIM MOKa3aTeleM

50 CaoiicTBa 1 rpad UK KOpHS N-Oi CTENeHH KaK GyHKIIMH 0OpaTHOM CTENEHH C 1
HaATYpaJbHBIM ITOKa3aTelIeM

51 Kontponbnas padota: "CBoiicTBa u rpaduik KOpHS N-Oi CTENEHHU. 1
WppanmonanbHble ypaBHeHUS"

52 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNeM U €€ CBOMCTBA 1

53 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1

54 CremneHs ¢ pallMOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

55 [TokazarenbHast pyHK1US, €€ cBOWCTBA U TpaduK 1

56 Hcnonb3oBanue rpadrka GyHKINU I pelIeHUs] ypaBHEHUI 1

57 Hcnonb3oBanue rpaduka GyHKIMU IS peIeHUs] ypaBHEHUH 1

58 HoxazaTeJELHme ypaBHeHUs. OCHOBHBIE METOJIbI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHCHHIA

59 HOKa3aTeJELHLIe ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS MTOKa3aTeIbHBIX 1
ypaBHEHUH

60 HOKazaTeJELHLIe ypaBHeHUs. OCHOBHBIE METOIBI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHHI

61 KonTponbnas pabora: "[lokazarensHas pynkuus. [lokazarenbHble ypaBHEHUS" 1

62 Jlorapudm yucna. CBoiicTBa jorapudpma 1

63 Jlorapudm uucna. CoiicTBa jorapugma 1
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64 Jlorapudwm uucna. CoiicTsa joraprudpma 1
65 JlecsiTHUHBIC U HATYpAJTbHBIC JTOTaPU(PMBbI 1
66 JlecsaTHuHBIC U HATYpAJIbHBIC JTOTraprPMbI 1
67 [IpeoOpaszoBanme BeIpaXKEeHUH, COEPKAIIUX JOTapruPMbI 1
68 [IpeobOpaszoBanue BeIpaXKEeHUH, COIEPKAIINX JOTaprUPMbI 1
69 [IpeobOpaszoBanue BeIpaXKEeHUH, COIEPKAIINX JOTaprUPMbI 1
70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpaduK 1
71 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpaduK 1
72 Hcnonp3oBanue rpaduka GyHKINU IS peHIeHUs] ypaBHEHUI 1
73 Hcnonp3oBanue rpaduka GyHKIMU A5 pEHISHUs] ypaBHEHUH 1
74 Horapnqwinqecxne ypaBHeHHsI. OCHOBHBIE METO/IbI PEILICHHS JTOTapUPMHUECKUX 1
ypaBHEHU
75 Horapnqwinqecxne ypaBHeHHsI. OCHOBHBIE METO/IbI PEIICHHS JIOTapU(PMUIECKUX 1
ypaBHEHU
76 Horapmiminqecm/le ypaBHeHHsI. OCHOBHBIE METO/IbI pellIeHHs JorapupMUUECKUX 1
ypaBHEHHH
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTApU(PMHUUECKUX YPaBHEHUN 1
78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH JIOTApU(PMHUUECKUX YPaBHEHUN 1
79 KOHTpOJII)H"aﬂ pabora: "Jlorapupmuueckas pynkuus. Jlorapudpmudeckue 1
ypaBHEHHUSI
80 CuHyc, KOCHHYC, TAHT'€HC M KOTaHI€HC YMCIIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI€HC YUCIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCHHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa 1
84 Tpuronomerpuveckast OKpy>KHOCTb, ONIPEACTICHHE TPUTOHOMETPUIECKIX 1
(GYHKIMN YUCIOBOTO apryMeHTa
85 Tpuronomerpuueckas OKpy>KHOCTb, OIpeAeTICHHE TPUTOHOMETPUYECKUX 1
(yHKIIMI YMCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1
87 OcCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
89 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH 1
91 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
92 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1
93 [TpeobpazoBaHre TPUTOHOMETPHUYSCKUX BBIPAKCHUN 1
94 Pemrenne TpuroHoMeTpu4eCKuX ypaBHEHAN 1
95 Pemrenne TpuroHoMeTpu4eCKuX ypaBHEHAN 1
96 Pemrenne TpUroHOMETpHUECKUX YpaBHEHHUI 1
97 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 1
98 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1
99 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1
100 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1
101 KonrtponbHas padora: "TpuroHoMeTpuyecKe BEIpaXKEHUS U 1
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TPUTOHOMETPUYECKUE YpaBHEHUS"

ITocnegoBaTensrHOCTH, CIIOCOOBI 3aJaHMS MTOCNIENOBATEIbHOCTEN. MeTon

102 . 1
MaTeMaTHYECKON MHAYKIIUU
103 MOHOTOHHBIE U OTPaHUYEHHBIE TTOCIIEA0BATENbHOCTH. VicTOpHs aHam3a 1
0ECKOHEYHO MaJbIX
104 Apudmerrdeckast Iporpeccus 1
105 I'eomerpuueckas nmporpeccus 1
106 beckoHewuHO yOBIBarOIIas TeOMETPUIECKast TPOTPECCHUS 1
107 CymMma 6eckoHeuHO yOBIBAOIIEH reOMETPUIECKOM Mporpeccuu 1
108 JIMHEWHBIN U 3KCIIOHEHIMAIBbHBIN pocT. Yucio e. opmyia CI0KHBIX 1
IIPOLICHTOB
109 JluHelHbIN U 3KCIIOHEHIMANBHBIN pocT. HYucro e. Popmyrna ClI0XKHBIX 1
MIPOIICHTOB
110 Vcnonp30BaHne MPOTPECCHH IS PELICHUS PEATbHBIX 33134 MPUKIATHOTO 1
Xapakrepa
111 KonTponbnas pabora: "[locnenoBarenbHOCTH U porpeccun” 1
112 HenpepbiBHBIE QYHKIIMU B UX CBOICTBA 1
113 Touka pa3peiBa. ACUMITOTHI TpaguKOB HYHKIIHIA 1
114 CBoiicTBa (h)yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
115 CBoiicTBa (h)yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
116 Meroa MHTEPBAJIOB JUIsl pELICHUS] HEPABEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1
118 MeTto 1 MHTEpPBAJIOB JUIsl PEIICHNS HEPABEHCTB 1
119 [TpuMeHeHre CBOWCTB HEMIPEPBIBHBIX (DYHKLUHN JUIsl pellieHHs 3a1a4 1
120 [TpuMeHeHMne CBOWCTB HEMIPEPBIBHBIX ()YHKLUHN JUIsl pellieHHs 3a1a4 1
121 IlepBas u BTOpas NpoU3BOIHbIE PYHKIIUU 1
122 Omnpenenenne, TeOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Onpenenenue, GU3NUECKU CMBICT IPOU3BOAHOMN 1
124 VYpaBHeHHe KacaTelnbHOU K rpaduKy QyHKIUU 1
125 VYpaBHeHHe KacaTenbHOU K rpaduKy GyHKIUU 1
126 [Tpon3BoHBIC dIIEMEHTAPHBIX (HYHKIIUH 1
127 [Ipon3BoiHbIE AIEMEHTAPHBIX (PYHKINN 1
128 [Ipon3BoiHasi CyMMBI, TPOU3BEACHHUSI, YACTHOT'O M KOMITIO3ULIUU (YHKIUI 1
129 [Tpon3BoiHasi CyMMBI, TPOU3BECHHSI, YACTHOT'O M KOMIO3ULIUU (QYHKITUI 1
130 [Tpou3BoiHAst CyMMBI, TPOU3BEICHHSI, YACTHOT'O M KOMIO3ULIUU (PYHKITUI 1
131 KontponsHas padora: "[IpouszBoanas” 1
132 [ToBTOpeHue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
133 [ToBTOpeHnue, 06001meHne, cucreMaTu3anus 3HaHui: "Oyakun" 1
134 HToroasi KOHTpOJIbHASA paboTa 1
135 HroroBast koHTpoIbHAs paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUM 1
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