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HHOACHUTEJBHASA 3AIINCKA

VY4ebnsiii Kypc «Anrebpa u Havyajla MaTEMaTUYECKOTO aHATTN3ay SBJISIETCS OJTHUM W3
HanOoJIee 3HAUUMBIX B MPOrpaMMe CPEAHEro 00IIero 00pa3oBaHusl, MOCKOJIbKY, C OJTHOM
CTOpPOHBI, OH 00ECIIeYNBAET MHCTPYMEHTAJIbHYIO 0a3y JIJIsl U3YYEHUs! BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, & C IPYroil CTOPOHBI, POPMUPYET JIOTUUECKOE U aOCTPAKTHOE
MBIIUICHHE 00YJaroNXCsl Ha YPOBHE, HEOOXOAMMOM JIJIs OCBOSHUST MH(OPMATHKH,
0OIIIECTBO3HAHMSI, UICTOPHH, CIIOBECHOCTH U IPYTUX MTUCIUILINH. B pamkax maHHOTO
yueOHOT0 Kypca 00yJaromuecs OBJIaJeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KoTopas GopMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU opMme.

VY4eOHbll Kypc aJireOpbl M Hauajl MaTEMaTHYECKOTO aHAIN3a 3aKJIaIbIBAa€T OCHOBY IS
YCHENTHOTO OBJIAJICHUS 3aKOHAMH (PU3UKH, XUMUH, OMOJIOTUH, TOHUMAHUS OCHOBHBIX
TEHJICHIINN Pa3BUTHSI SKOHOMUKH M OOIIECTBEHHOM KU3HHU, TIO3BOJISICT OPUCHTUPOBATHCS
B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO MCIOIB30BaTh UX
JUTSI TajbHerIero oOpa3oBaHus U B OBCETHEBHOM ®KU3HU. B TO jke Bpemsi oBlajieHue
a0CTPaKTHBIMH U JIOTUYECKU CTPOTUMHU KOHCTPYKITUSAMU aareOphl 1 MaTeMaTHIECKOTO
aHaJM3a pa3BUBACT YMECHHUE HaXOIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBAaTh HICTHHHOCTb,
JIOKa3bIBaTh YTBEPIKICHHSI C IIOMOIIIBIO WHAYKITUN U PACcCYXIaTh IS TyKTUBHO,
MCII0JIb30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U aHAJIOTHUIO,
dbopMHUpYET KPEaTUBHOE M KPUTHUECKOE MBIIIUICHHE.

B xone n3yuenuns yueOHOro Kypca «Anredpa u Hayajla MaTeMaTUYeCKOrO aHaIu3a»
oOyyJaroIuecs MoJy4atoT HOBBIM OMBIT PEIICHUs MPUKIAAHBIX 33/1a4, CAMOCTOSATEIBHOTO
MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIeNIeN pealIbHbIX CUTYaIlui, HHTEPIpETallun
MOJIYYCHHBIX PEIICHUN, 3HAKOMSITCS C IPUMEpPaMU MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIOIIMMUCS MATEMATHYECKUMU OTKPBHITUSAMH U UX
aBTOPAMH.

VYueOHbIit kypc 00J1a1aeT 3HAUUTEIbHBIM BOCIIUTATEIIbHBIM MOTEHIIMATIOM, KOTOPBII
peanu3yeTcs Kak uepe3 yueOHbII MaTepuall, CHoCOOCTBYIONINI (HOPMHUPOBAHUIO
Hay4YHOT'O MUPOBO33PEHUS, TaK U Yyepe3 cneluduKy yaeOHOM! AesITeNbHOCTH, TpeOyIoIeh
MPOJIOJDKATEILHON KOHIICHTPAIIMA BHUMAHUS, CAMOCTOSTEILHOCTH, aKKyPaTHOCTH U
OTBETCTBEHHOCTH 32 MOJYyUYCHHBIN pe3yJIbTar.

B ocHoBe MeToanku 0OydeHHs aliredpe v HayalaM MaTeMaTH4eCKOro aHaJln3a JIEKUT
JeSTETbHOCTHBIN MPUHIIUIT 00yUYEHUSI.

B ctpykType yaeOHOro Kypca «Anrebpa u Hadaia MaTeMaTHIeCKOTO aHAIN3a)
BBIJICJICHBI CJIEIYIOLIUE COJIePKATeIbHO-METOIMUECKHE JIMHUU: «Hrca U BEIUUCTIEHUS Y,
«DyHk1un 1 rpadukny, «YpaBHEHUS U HEpaBEHCTBay, «Hauana MaremaTudeckoro
aHanu3a», « MHOXKeCTBa U JIOTUKay. Bce OCHOBHBIE COIEepKaTETbHO-METOIUYECKHE
JUHUYU U3YYarOTCS HA IPOTSHKEHUU JBYX JIET 00yUeHUsI Ha YPOBHE CPETHETO 00IIero
o0Opa3oBaHUsl, €CTECTBEHHO JOTIOIHSS APYT IPYyra U MOCTETICHHO HACKIIIASICh HOBBIMU
TeMaMH U paszenamMu. JJaHHBIH y4eOHBIN KypC SBISICTCS HHTETPATHBHBIM, IIOCKOJIBKY
o0OBeuHSACT B ceOe Co/IeprKaHNe HECKOJIBKUX MaTeMaTHYECKUX TUCIIUTIIINH, TAKUX KakK
anrebpa, TPUTOHOMETPHSI, MATEMAaTHYECKUI aHAJIN3, TEOPUS MHOKECTB, MaTeMaTHIeCKas



noruka u apyrue. [1o mepe Toro kak od0yyarouuecs: oBjaeBaroT BcE€ 0osiee UPOKUM
MaTEMaTUYECKUM aIapaToM, Y HUX MOCJIeA0BATeIbHO (OPMUPYETCS U
COBEPILIEHCTBYETCSI YMEHUE CTPOUTH MAaTEMATUUYECKYIO MOIENb PEabHOM CUTYyaluH,
MPUMEHSTh 3HAHUS, TTOTyUYEHHBIC TPH U3YYEHUH YIEOHOTO Kypca, ISl pelIeHHUs
CaMOCTOSITENIHO CPOPMYITHPOBAHHON MaTEMaTHUECKOH 3ajauu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTouYecKas TUHUS «Hucia u BBIYUCICHUS 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB HCIIOIb30BAHMS IEHCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO HAYaTO
Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpemnero o0ero oopa3oBaHus
ocoboe BHUMaHUE yaenseTcss (OpMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BHIYMCICHUH,
BKJIFOUAIOMINX B c€0s1 UCMOJIb30BAHUE PA3IMUHBIX (POPM 3alUCH YUCiIa, YMEHUE JeNiaTh
PUKUJIKY, BBITOJHATH TPUOIMKEHHBIE BRIYMCIICHUS, OLICHUBATh YUCIIOBBIE BBIPAXKEHUS,
paboTaTh ¢ MaTeMaTHUYECKUMH KOHCTAaHTAMH. 3HAKOMBIE 00YYaIOIIIMCSI MHOKECTBA
HATYPaJIbHBIX, IENbIX, PAIIMOHATBHBIX U JCUCTBUTEIBHBIX YMCEN JOTIOTHIIOTCS
MHO’KE€CTBOM KOMILIEKCHBIX YHCEll. B KaX10M U3 3TUX MHOKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHBIE €MY CHELM(PUUECKHE 3a/1a4M U OTepalliu: IeJICHUE HallElo,
OTIEpUPOBAHUE OCTATKaMU Ha MHOXKECTBE LIEJIbIX YUCEN, 0COOBIE CBOICTBA
paIoOHAJIBHBIX U UPPAMOHATBHBIX YHCET, apu(METHIECKHIE OTIepallii, a TAKKe
W3BIICYCHHE KOPHS HATYPaJIbHOW CTENICHH Ha MHOKECTBE KOMIUIEKCHBIX YHUCEIL.
bnarogaps nocnenoBaTreabHOMY pacHIMPEHUIO Kpyra UCIIOIb3yEeMbIX YUCEN U
3HaKOMCTBY C BO3MOXHOCTSIMU UX MPUMEHEHHUS ISl PEIICHUs Pa3INYHbIX 33]a4
dbopMupyeTcs peICTaBICHNE O SUHCTBE MAaTEMAaTUKN KaK HAYKH U €€ pOJin B
MOCTPOEHUU MOJIENIEH PeaIbHOI0 MUPA, IUPOKO HCHOIB3YIOTCS 00001IeHnEe U
KOHKPETH3aIHSI.

JIuaus «YpaBHEHUS U HEPABEHCTBA» pealn3yeTcs Ha NPOTSHKEHUU BCero oOydeHus Ha
YpOBHE CpeHEero 00111ero 00pa3oBaHus, IOCKOJIbKY B KaK0M paszzeie [IporpaMmmel
MPEAYCMOTPEHO PEIICeHHE COOTBETCTBYIONINX 3a/1au. B pe3ynbTaTe o0yuarommuecs
OBJIAJICBAIOT PA3IUYHBIMUA METOJIAMU PEUICHHS PAIlHOHATIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHCTEM, a TaKXkKe 3a/1a4, coAepKaliux napamerpsl. [loyueHHble yMEHUS MLIUPOKO
MCIOJIb3YIOTCS IPU UCCIIEOBAaHUM (DYHKLNN C TOMOIIBIO POU3BOIHOM, TP pEIICHUN
MPUKIATHBIX 3371249 U 337a9 Ha HAXOXKJEHNUEe HAUOOBIITNX U HANMEHBIIINX 3HAUCHUH
¢Gbynkuuu. JlanHas conepxaTenbHas JIMHHS BKIIOYAeT B ce0s Takxke (OpMHUpPOBaHUE
YMEHUH BBITIOJHATH PacYEThI 1O opMyIiaM, MpeoOpa3oBaHus palliOHATBHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUUYECKHUX BBHIPAKECHUIM, & TAK)KE BHIPAKCHUIA,
coJiepKallluX CTeNneHu U Jorapudmel. biaronaps nuzydeHuro aareopandyeckoro
MaTepuasa MPONCXOUT AalbHEHIIIee Pa3BUTHE AITOPUTMHUECKOTO M a0CTPAKTHOTO
MBIIUICHHUS 00YJarommxcsi, OPMHUPYIOTCS HABBIKU ISTYKTHBHBIX PACCYKICHHUM, paOOTHI
C CUMBOJIbHBIMU (hOpMaMH, IPECTaBICHUS 3aKOHOMEPHOCTEHN U 3aBUCUMOCTEH B BUJIE
PaBEHCTB U HepaBEHCTB. AnreOpa npennaraet 3QGeKTUBHBIE UHCTPYMEHTBI JIsI
pEIIeHNUs MPAKTHYECKUX M €CTeCTBEHHO-HAYUHBIX 3a/1a4, HATJIATHO IEMOHCTPUPYET CBOU
BO3MOXXHOCTH KaK SI3bIKa HAYKH.



CopepxatenpHo-MeToANYECKast TMHUSA «DyHKIUU U rpapUKN» TECHO MEpEIIeTaeTcs
C IpYTUMHU JIMHUSAMHU Y4eOHOTO Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 3a1aET
[IOCJIEI0BATENBHOCTD U3YUYEHUsI MaTepuana. M3yuyeHue CTeneHHoM, MoKa3aTenbHOM,
JorapuMUUECKON U TPUTOHOMETPHUECKUX (PYHKIIHH, UX CBOWCTB U IpauKoOB,
UCIONIb30BaHue (QYHKITUH JIJIs1 pelIeHns 3a/1a4 U3 IPYTruX yueOHBIX MPEIMETOB U
peanbHON KU3HU TECHO CBA3AHO KAaK C MATEMAaTUYECKUM AHAJIN30M, TaK U C PEIICHHEM
ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM O0JblIOE BHUMAHUE YIENSIETCS. POPMUPOBAHUIO
YMEHUS BbIpaXXaTh (POPMYyJIaMH 3aBUCHUMOCTH MEXAY Pa3INYHbIMU BEIMYMHAMU,
HCCJIEIOBATh MOJTY4YCHHbIE (PYHKIIMH, CTPOUTH UX Tpaduku. Marepuan 3Toii
coJiep KaTeIbHOM JTMHUY HAIIEJIEH Ha Pa3BUTHE YMEHUW U HABBIKOB, ITO3BOJISIOIINX
BbIpaXKaTh 3aBUCUMOCTH MEX]ly BEIMUYMHAMHU B Pa3IMYHON (opMe: aHATUTHYECKOH,
rpaduyeckoil u cinoBecHoil. Ero nzyuenue cnoco0CTByeT pa3BUTHIO aITOPUTMHUUYECKOTO
MBIIICHUS, CTTOCOOHOCTH K 0000IICHUIO M KOHKPETU3AIINH, UCIIOTH30BAHUIO AaHAJIOTHA.

ConepxarenpHas muHHS «Havana MmaTeMaTndecKoro aHaiam3a Mo3BOJISET
CYILLIECTBEHHO PACIIMPUTh KPYT KaK MaTeMaTUYECKHX, TaK U NPUKIAJHbIX 3a1a4,
JOCTYMHBIX 00Y4aIOIIUMCS, TaK KaK Y HUX HOSIBJISAETCS BO3MOKHOCTh CTPOUTD I'pauKU
CJIOKHBIX (DYHKIIUMH, OTIPEAEATh UX HAauOOIbIINE U HAUMEHbIINE 3HAUEHHUS, BEIYUCIISTh
iomaay Guryp u o0bEMBI Tell, HAXOAUTh CKOPOCTU U YCKOPEHHUS MpoiieccoB. [JanHas
coziep KaTeNbHasl JINHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MIOCTPOCHHSI MATEMATUYECKUX
MOJEJIEH peaJIbHBIX CUTYaLlUH, TO3BOJSET HAXOAUTh HAWTydlllee pEUICHUE B
IIPUKJIAAHBIX, B TOM YUCJIE COLMAIbHO-3KOHOMUYECKHX, 3aJ1a4axX. 3HAKOMCTBO C
OCHOBaMH MaTEMaTUYECKOT0 aHaJIN3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO,
(opMalIbHO-TOTMYECKOTO U KPEATUBHOTO MBILLIEHUS, ((OPMUPOBAHUIO YMEHHM
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHUKE U UCKYCCTBE.
OOyuaromuecs y3HaIOT O BBLAAIOIINXCS Pe3yNbTaTax, MOJIYYEHHbBIX B XO/€ Pa3BUTHS
MaTeMaTHKHU KaK HayKu, U 00 UX aBTOpax.

ConepxarenbHO-MeToqu4eCcKas JMHUS «MHOXECTBA U JIOTMKa» BKIIIOYAET B ce0s
AJIEMEHTBI TEOPUHU MHOXECTB U MAaTEMAaTUYECKOM JIOTUKU. TeopeTUKO-MHOKECTBEHHbIE
IIPEACTABIICHNS IPOHU3BIBAIOT BECH KyPC IIKOJIBbHON MaTEMaTUKH U ITPEJIaratoT
HauboJsee YHUBEPCAJIbHBIN S3bIK, OOBEANHSAIOMINN BCE pa3/ieibl MATEMATHKU U €€
IIPWIOKEHUM, OHH CBSI3bIBAIOT Pa3HbIE MATEMATUYECKNE TUCLHUIUIMHBI U UX TPUIIOKECHHUS
B eiuHoe 1enoe. [1o3ToMy BasKHO AaTh BO3MOKHOCTh 00yYaromeMycsi HIOHUMaTh
TEOPETHUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHON MAaTEMATUKH U UCIIOJIB30BATh €r0 JIs
BBIPA)KEHHS CBOMX MbICJIEH. [IpyruM BaXKHBIM MPU3HAKOM MAaTEMATUKH KaK HayKd
CJIeIyeT MpU3HATh CBOMCTBEHHYIO €l CTPOroCTh OOOCHOBAHHM U CIICIOBAHUE
ONpENEJIEHHBIM MPABUIIAM ITOCTPOCHUS JOKA3aTENBCTB. 3HAKOMCTBO C JIEMEHTAMHU
MaTeMaTUYeCKOM JJOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBILIICHUS
00y4aronIuxcsi, Mo3BoOJsIET UM CTPOUTH CBOU PACCYXIAEHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUSI.

B yue6HOM Kypce «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMAaTUYECKOI'O MOAEIUPOBAHUS, KOTOPbIE MPU3BaHbI CLIOCOOCTBOBAThH
(OpMHUPOBAHNIO HABBIKOB TOCTPOEHUS MOJIENIEN PeaIbHbIX CUTYalUd, UCCIIET0BAHMS



ATUX MOJIEJICH C MOMOIIIBIO alapara ajareOpbl ¥ MaTeMAaTHYECKOTO aHaJIH3a,
UHTEPIPETALUN MTOJYYCHHBIX Pe3yJIbTaTOB. Takue 3a/1aHusl BIUICTCHBI B KaXK/IbIN U3
pa3zeIoB MPOTrPaMMEI, ITOCKOJIbKY BECh MaTeprall ydeOHOTo Kypca MIUPOKO
WCIIOJIB3YETCSI IJIs1 PEIICHHsSI MPUKIIATHBIX 3a1a4. [Ipu perenun peaqbHbIX
MPaKTUYECKUX 3a]1a4 00yJaromuecs pa3BUBaIOT HAOIIOIaTEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIIOJIB30BaTh aHAIOTHIO, 00001IaTh U
KOHKPETHU3UPOBATH MpodiiemMy. JleaTeabHOCTh 0 (POPMUPOBAHKMIO HABBIKOB PEIICHHS
MPUKIIAAHBIX 3371a4 OPTAaHU3YETCs B TIPOIIECCe N3YUCHUS BCEX TEM YUeOHOTO Kypca
«Anrebpa 1 HayaIa MAaTEMaTHIECKOTO aHAIIA3ay.

Ha u3ydyenue yue6HOTO Kypca «Anredpa v Hadajga MaTEMaTHICCKOTO aHATI3a»
otBoauTCs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Hegento), B 11 kimacce — 136
yacoB (4 Jaca B HEJIENIO).



COIEPKAHUE OBYYEHUA
10 KJTACC

Yuciia ¥ BIYMCICHUSA

Pannonanpubie ynciaa. OOBIKHOBEHHBIE U IECSITUUHBIE IPOOU, TPOLICHTHI,
OeckoHeuHbIe ieproaudeckue apoou. [Ipumenenue npobeii U MPOLEHTOB ISl peleHUs
NPUKJIAHBIX 33]1a4 U3 PA3JIMYHbIX OTpACiel 3HAHUW U peajibHON KU3HHU.

JlericTBUTENBHBIE YKCIIa. PanmoHanbHble M UPPALMOHAIBHBIE YHACIIA.
Apudmerrueckue oneparuu ¢ IeMCTBUTSIBHBIMA YUCIaMi. MOAYJIb TEHCTBUTEIHHOTO
yucia u ero cBorctra. [IpubimkEHHbBIE BRIUMCICHUS, TIPABUIIA OKPYTICHUS, TPUKUIKA U
OIIEHKA pEe3yJIbTaTa BEIYMCIICHUMN.

Crenenb ¢ uensiM nokazarenem. bunom Herorona. Mcnonb3oBanue noaxoasmen
(opMBbI 3anKCH IEUCTBUTEIBHBIX YUCEN ISl PEIICHUS MPAKTUYECKUX 3a/1a4y U
IIPEACTABIICHNS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

Crenenpb ¢ palMOHAJIBHBIM ITOKA3aTEJIEM U €€ CBOMCTBA, CTENEHb C ACHCTBUTEIBHBIM
ITOKA3aTEIIEM.

Jlorapugm uucna. CoiicTBa orapudma. /lecaTnunpie U HaTypaTbHbIE JIOTapUPMBI.

CuHHYyC, KOCUHYC, TAHI'€HC, KOTAHT'€HC YUCIIOBOI'O apryMeHTa. APKCHUHYC, apKKOCUHYC
Y apKTaHT€HC YHMCIIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOpa30BaHus. Y paBHEHUE, KOPEHb YPABHEHHUS.
PaBHOCUIIBHBIE ypaBHEHHUS U YpaBHEHUSA-CIIEACTBUS. HepaBeHCTBO, pelieHne
HEpPABEHCTBA.

OcHOBHBIE METObI PELIEHUS 1IENIbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUH U
HEpPABEHCTB. MHOIOYJIEHBI OT OJJHOM ITEPEMEHHOM. /[eneHne MHOro4JIeHa Ha MHOTOWIEH
¢ octatkoM. Teopema be3zy. MHorousnens ¢ uenasiMu ko3@dunuentamu. Teopema Buera.

[IpeoOpa3zoBaHUs UNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppauroHaneHbie ypaBHEHHs. OCHOBHBIE METO/IbI PEILIEHUS NPPALMOHAIBHBIX
YpPaBHECHUM.

ITokazarenbHble ypaBHEHHUS. OCHOBHBIE METO/IbI PELICHUS TOKA3aTEIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaXKeHUH, COACPKANTUX JIOTApU(MBI.

Jlorapupmuueckue ypaBHeHUsI. OCHOBHBIE METO/IbI pEIICHUS JorapuPMUIecKux
YpaBHEHUM.

OcHoBHbIe TpuroHoMeTpuueckue popmyisl. [IpeodpazoBaHre TPUTOHOMETPUUECKUX
BBIpKEHUHU. Perenre TpUroHoMeTpuYeCcKuX ypaBHEHUN.

Pemenune cucrem NTMHEWHBIX ypaBHEHUN. MaTpuiia CUCTEMBI JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro TEOMETPUUECKUN CMBICI U CBOWCTBA, BEIYUCIICHUE €TI0
3HA4YEHUS, IPUMEHEHUE ONPENEIUTENA JIs PELIEHUS CUCTEMBI JINHENHBIX YPaBHEHUM.



Pemenne nmpukiiagHeIxX 3a1a4d ¢ IOMOIIBIO CUCTEMBI JIMHEHHBIX YPABHEHUN.
HccenenoBanre nOCTPOSHHONW MOJENH C IOMOIIBIO MATPHUILL M ONIPEAETUTENEH.

ITocTpoeHne MaTeMaTHYECKUX MOJEIIEN PEATTbHOM CUTyallMy C IIOMOLIBIO YPAaBHEHUIN
U HEpaBEHCTB. I [puMeHeHne ypaBHEHNI 1 HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX
3a]a4 U 3a]a4 U3 pa3IMyuHbIX 00JacTel HayKH U peaJIbHOM JKU3HU.

DYyHKIUHN U TPAPUKHU

OyHKkuMs, crnocoOs! 3a1anus GyHkun. Bzanmuo oOpatnbeie pynkimn. Kommosumms
bynkuii. ['padux pynkunn. dnemeHTapHbIe TPeoOpa3oBaHus rPaPUKOB QYHKIIHA.

OO0mnacTh ornpeneneHust 1 MHOKECTBO 3HaueHui pyHkumu. Hynu @yHkumu.
[TpomexyTku 3HakonocToIHCTBA. YETHBIC U HeUéTHBIC PyHKIMU. [leproanueckue
bynkun. [IpoMexxyTku MOHOTOHHOCTU (DYHKIIUU. MaKCUMyMbl U MUHUMYMBbI (DyHKITHH.
HawnOoubliee 1 HauMeHpLee 3Ha4yeHusl (PYHKIMH HA IPOMEXKYTKE.

JIuneliHas, KBaJpaTUUHas U IpOOHO-TUHENHAS PyHKINUU. DIEeMEHTapHOE
HCCJIEJOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHas (pyHKIMS ¢ HATypaJlbHBIM U LIETbIM MoKazareneM. E€ cBolicTBa u rpaduk.
CaoiicTBa 1 rpaduk KOpHA N-0i CTENEHU KaK (PYyHKIIMH OOPAaTHOM CTENEHU C
HaTypaJbHbIM IIOKA3aTEIIEM.

[TokazarenpHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.
Hcnonb3oBanue rpadukoB GyHKIUHN AJIs peLICHUS] YpaBHEHUI.

Tpuronomerpuyeckas OKpy>KHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIIUN
YUCJIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B peajIbHBIX MpOLIeccax U sBJIEHUsAX. ['paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hayaja MaTeMaTH4eCKOro aHaIM3a

ITocienoBaTeILHOCTH, CITOCOOBI 3aJIaHUS ITOCJIEI0BaTEIIFHOCTEH. MeTo
MaTeMaTUYECKOW HHAYKIIMU. MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIEA0BATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS! MATEMAaTUYECKOT0 aHajIM3a Kak aHajin3a 0ECKOHEYHO MaJIbIX.

Apudmerrnueckas u reomeTpuyeckas nporpeccuu. beckoneuno yObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOILIEH T€OMETPUUYECKOM
Iporpeccuy. JINHEMHBIN U YKCIIOHEHIIUANBHBIN pocT. Ynucno e. Popmysia CI0KHBIX
MPOLEHTOB. MCIOIp30BaHNE MPOTPECCUM IS PELIEHUS PEAJIBHBIX 33144 MPUKIATHOTO
Xapaxkrepa.

HenpepsiBable hyHKIIMM 1 UX cCBOMCTBA. Touku pa3peiBa. ACUMOTOTHI TpadUKOB
¢ynkumii. CBoiicTBa GyHKUMNA HEMIPEPHIBHBIX HA OTpe3Ke. MeTo UHTepBaJIOB IS
penieHus: HepaBeHCTB. [IpruMeHeHne CBOMCTB HENPEPhIBHBIX (DYHKIIMMA JIJIs1 peleHus
3az1ay.

[lepBas u BTOpast npousBoaHble PyHKIMU. OnpeaeneHne, TeOMETPUIECKUH U
(M3UYECKUI CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHOU K TpaduKy (QyHKITUH.

[IpousBoaHbIe 3eMeHTapHbIX QyHKUUNA. [Ipon3BoAHAS CYyMMBI, TPOU3BEACHUS,
YaCTHOTO ¥ KOMIO3UIUU (QYHKIUH.



MHoxecTBa M JIOTHKA

MHO»XeCTBO, Onepalyy HaJl MHOKECTBAMU U UX CBOMCTBA. J(narpamMmmsl Diinepa—
Benna. [IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO aIlapara JJjisi ONMCAHUS PEATbHBIX
IPOLIECCOB U SIBJIICHUM, TP PEIICHUH 3a]1a4 U3 APYTUX YUYEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIIEICTBHE,
JI0KA3aTENbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KITACC

Ymncia v BbIYMCJIEHUS

HarypanbHble u nensie uncina. [I[puMeHeHne Mpu3HaKkoB IETMMOCTH LIEJIBIX YUCEN,
HanOobIMi o0mui nenurens (nanee — HOJl) u Hanmenbliiee o61iee KpaTHoe (j1anee —
HOK), octaTkoB no Mojyinto, anroputMma EBkiamnaa ajis pemeHust 3aj1a4 B EbIX Yncax.

Kowmmiekcubie uncna. AnreOpandeckas U TPUrOHOMETpHUUYecKasi (pOpMbl 3aIHCH
KOMILJIEKCHOT'O yucia. Apu(pMeTHiecKue ornepannuu ¢ KOMIJIEKCHBIMUA YUCIIAMH.
N300paskeHre KOMIUIEKCHBIX YHCEl Ha KOOpIMHATHOM miiockoctu. ®opmyna Myaspa.
KopHu n-o0i1 cTenenn nu3 KOMIUIEKCHOTO yncia. [I[puMeHeHrne KOMIUIEKCHBIX YHCEeIT JIs
penieHus GU3NYECKUX U TEOMETPUUYECKUX 3a/aY.

YpaBHeHNs U HEPaBeHCTBA

CucreMa 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUUYECKOM
OKPYXHOCTH. PellieHre TpuroHoMeTpruueCKMX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEUIECHUS TOKA3AaTENbHBIX U JJOTapu(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM M COBOKYITHOCTEN pallMOHAIbHBIX,
MPPALMOHATIBHBIX, TOKA3aTEJbHbBIX U JOTapU(PMUUYECKUX YPABHEHUI.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPaAMHU.

[IpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMATHYECKUX 3a/1a4 U
3a/1a4y U3 pa3IUvHbIX 001acTe HAYKH U peaibHOW KU3HH, UHTEPIPETAIIHS TOTy4YEeHHbIX
pE3yNbTATOB.

DOyHKUMU ¥ TpaGuKHn

I'padux xomnozunmu Gpynkiuii. I'eometpuyueckre o0pa3bl ypaBHEHU 1 HEPABEHCTB
Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue QPyHKITUN, KX CBONCTBA U TpaUKH.

I'padraeckue MeToIBI pelieHus: ypaBHEHHM U HepaBeHCTB. [ padudeckue MeTo bl
pelieHus 3aay ¢ napaMmeTpamu.

Hcnonb3zoBanue rpa@ukoB GyHKIMM 17151 KCCIIEI0BAHUS MPOIIECCOB U 3aBUCUMOCTEN,
KOTOPbI€ BO3HUKAIOT MIPH PEIICHUU 3aJ1a4 U3 APYTUX y4eOHBIX MPEAMETOB U peaTbHOM
KU3ZHU.



Hayajia MaTeMaTH4eCKOro aHaIM3a

[IpuMeHeHre TpOU3BOIHOM K HCCIAEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTD U
sKcTpeMyMbl. HaxoxaeHne HanboIbIIero 1 HauMEHbIIEr0 3HaYEHUM HEMPEepbIBHOM
(GYHKIIUM Ha OTpPE3KE.

[Iprmenenne mpON3BOIHOM JUIsl HAXOKICHHS HAaUJTY4IlEero peeHts B IPUKIIAIHBIX
3ajavyax, AJs ONpeeTICHUs] CKOPOCTU U YCKOPEHHMsI Mpoliecca, 3aJaHHOTr0 (OpMYJIIOi 1itu
rpaduxom.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO NepBO0Opa3HbIX. [IepBooOpa3HbIe
ayieMeHTapHbIX QpyHKuMi. [IpaBuiia HaxoX1eHUs IEPBOOOPA3HBIX.

NHuterpan. ['eoMeTpryecKkuii CMBICT HHTErpasia. BerauciieHre onpenenéHHoro
uHTerpana no gopmyne Hetorona-Jlen6uuma.

[IpumeHneHne uHTErpaia Al HaX0XkKACHUs IUIoHIaied TNIOCKUX GpUryp u o0bEMoB
r€OMETPUYECKUX TEIl.

[Tpumepsl pemennii tudpepeHIaibHbIX YpaBHEeHUH. MaTeMaTnyeckoe
MOJEJIMPOBAHUE PEATIBHBIX MPOIIECCOB C MOMOIIBIO AU((hepeHInaTbHbIX YPaBHEHUH.



[INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(OPMUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUAIOIIETrocs KaKk aKTUBHOTO U
OTBETCTBEHHOTI'O WJIEHA POCCUICKOr0 OOIIECTBA, MPEICTABIEHUE O MATEMATHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JINYHBIX CTPYKTYP, ABJICHUHN, IPOLEAYP IPaXKAAHCKOTO
oOuiecTBa (BbIOOPHI, OIIPOCHI U APYTO€), yMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU
MHCTUTYTaMH B COOTBETCTBUHU € UX (PYHKIMSAMHU U HA3HAUCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKON UAEHTUYHOCTH, YBAXKEHUS K MPOILIIOMY
Y HACTOSIILIEMY POCCUHCKON MaTeMAaTHKH, LIECHHOCTHOE OTHOLIEHUE K JOCTHKEHUAM
POCCUICKHAX MAaTEMAaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, UCIIOJIB30BAHUE ITUX
JOCTHKEHUI B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME TYXOBHBIX LIECHHOCTEW POCCUICKOr0 Hapoaa, CPOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO NOBEACHUS, CBA3aHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKU U ACSITEIBHOCTBIO YYEHOT0, OCO3HAHNE JIMYHOIO BKJIA/1a
B [IOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

4) 3cTeTHYECKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOUask 3CTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, pEIICHUH, pacCyKI€HUI, BOCTIPUUMYUBOCTH K
MaTEMaTUYECKUM ACIIEKTaM Pa3INYHbIX BUJOB HCKYCCTBA,;

5) pu3u4ecKOro BOCIUTAHMS:

c(OpMHPOBAHHOCTh YMEHHMS IPUMEHITh MaTEMAaTHUECKUE 3HAHMS B MHTEpECax
3I0pOBOT0 1 6€30macHOro o0pas3a >KU3HH, OTBETCTBEHHOE OTHOLLEHUE K CBOEMY 37J0POBBIO
(3mopoBoe nuTaHue, cOaJaHCUPOBAHHBIN PEXKUM 3aHATUI U OT/IbIXa, PETYJIspHAs
(du3nyeckas akTUBHOCTD), (PU3UUECKOE COBEPUICHCTBOBAHUE MTPU 3aHATUAX CIOPTUBHO-
03JJ0pPOBUTEIBHON E€ATEIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH TPYJOJI00US, HHTEPEC K Pa3InYHbIM chepam
npo(hecCHOHATBHON e TEIbHOCTH, CBA3aHHBIM C MATEMAaTUKON U €€ MPUIIOKEHUSIMU,
yMEHHUE COBEPILATh OCO3HAHHBIN BBIOOp Oyay1ieil npodeccun U peanu3oBbIBaTh
COOCTBEHHbBIE KU3HEHHbIE IJIaHbl, TOTOBHOCTh M CLIOCOOHOCTh K MAaTEMaTHYECKOMY
0o0pa30BaHHIO U caMOO0OPa30BaHUIO Ha MPOTSXKEHUH BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHX 3a/1a4 MaTEMAaTUUECKON HAIIPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

c(hOpPMHUPOBAHHOCTH IKOJIOTMYECKON KYJIbTYpPbl, TOHUMAHHUE BIUSHUS COLIUATBHO-
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON Cpeibl, 0CO3ZHAHHE
rJ100aIbHOTO XapaKTepa 3KOJOTHYECKUX MPOo0sIeM, OpUEHTALIUsI Ha TPUMEHEHHE



MaTEeMaTUYECKUX 3HAHUH I PEIIeHUs 3a/1a4 B 00JIaCTH OKPYIKAIOIICH CPEIbI,
MJIAHUPOBAHUE MOCTYIIKOB U OLIEHKH X BO3MOKHBIX MOCIEACTBUM JIJIsI OKPYKAIOIIEH
Cpesl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKHU U OOIIECTBEHHOM MPAKTUKU, TOHUMAHUE MAaTEMAaTUYECKON HAYKH KaK
cheprl YeTI0BEUYECKOM IEATeTLHOCTH, dTAMOB €€ Pa3BUTHS U 3HAUUMOCTH JJISI PA3BUTHS
[UBWJIM3ALIMH, OBJIaJICHHUE SI3BIKOM MaTEMAaTUKH U MaTeMaTHYECKOU KyJIbTYpPOil KaK
CpPEACTBOM ITO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO M UCCIIEA0BATEIBCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBHUS

ba3zoBble 1ornyeckue AecTBU:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH MATEMAaTHUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXTy MIOHATUSIMH, (POPMYIUPOBATH OMPECICHIS TIOHITHA,
yCTaHABJIMBATh CYIIECTBCHHBINA MPU3HAK KIacCU(UKAIINN, OCHOBAHUS Il 0000IEeHNS 1
CpaBHEHUS, KpUTEPHUH MPOBOJINMOTO aHAIIN3A;

BOCIIPUHUMATh, OPMYJIMPOBATH U MIPEOOPA30BLIBATh CYXKJICHUS: YTBEPIUTEIbHBIC U
OTpULIaTeIbHBIC, €IUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIATH MaTEMAaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHBOPEYHS B (DaKTax,
JAHHBIX, HAOJTFOICHUSIX U YTBEPKICHUAX, TPe/jIaraTb KPUTCPUH JJIS BHISBIICHHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JIeaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIFOYEHUH, YMO3AKIIFOUEHNUN 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTEIILHO JI0KA3aTEIhCTBA MATEMATHICCKUX YTBEPKACHUH (TPSMBIE U
OT MPOTUBHOTO), BBICTPAUBaTh apTyYMEHTAIIUIO, PUBOAUTH IPUMEPHI M KOHTPIIPUMEPHI,
000CHOBBIBAaTH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BBIOMPATH CIIOCO0 penieHus yaeOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
perieHus1, BEBIOUpaTh HanboJee MOAXOAAIINN ¢ yIETOM CaMOCTOSATEIILHO BBIICICHHBIX
KpUTEPUEB).

Bba3oBble uccienoBaTebCcKue 1eiiCTBUS:

MCITIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,
dbopMyIMpOBaThH BOMPOCHI, (PUKCUPYIOIIHE TPOTUBOPEUHE, MPOOIEMY, YCTAaHABINBATh
HUCKOMOE U JJaHHOE, ()OPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UIHIO0, MHCHHUC;

MIPOBOJIUTH CAMOCTOSTEIILHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOTO 00BEKTA, SIBJICHUS, TIPOIECCa, BHISBICHUIO
3aBUCUMOCTEN MEXTy 00BEKTaMHU, SIBICHHUSIMU, TIPOIECCAMU;

CaMOCTOATENHEHO (POPMYIIMPOBATH OOOOIIICHHS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaAOJFOICHU S, HCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOJTYYECHHBIX PE3yIbTaTOB,
BBIBOJIOB M 00OOIICHMI;



IPOTHO3UPOBATh BOBMOXHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh MPEINOI0KEHUS O
€ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH 1e(DUIIUTH HH()OPMAINH, JaHHBIX, HEOOXOAMMBIX JJIsl OTBETa Ha BOMIPOC U JUIS
pelIeHus 3a/1a4H;

BbIOHMpaTh MH(POPMALIMIO U3 UICTOYHUKOB Pa3IMYHbIX THUIIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3INYHBIX BUIOB U (POPM
NpeCTaBICHUS;

CTPYKTYpUPOBaTh HH(OPMAITHUIO, IPEJICTABIIATE €€ B Pa3INYHBIX (hopMaXx,
WLTIOCTPUPOBATH TpadUvecKH;

OLIEHUBATh HAAEKHOCTh MH(OPMALIMU TI0 CAMOCTOSITENIBHO CPOPMYTUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHbBIE YHHBePCcATbHbIE YUeOHbI€ e CTBHS

Oo01enue:

BOCTIPUHUMATH ¥ POPMYITHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSMH U TICIISIMU
oOIIeHMsI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3pEHUS B YCTHBIX U TTMCHMECHHBIX
TEKCTaX, TaBaTh MOSICHEHUS 110 X0y PEIICHUS 33a9i, KOMMEHTHPOBATh MOTYICHHBIN
pe3yibTarT;

B XOJI¢ 0OCYKICHHS 3aJ1aBaTh BOIPOCHI O CYIIECTBY 00CYKAaeMOU TEMBI, IPOOJIEMBI,
perraeMoii 3a1auu, BBICKa3bIBaTh UJICH, HAIICIICHHBIC HA MTOMCK PEIICHHS, COTIOCTABIIATh
CBOM CYXKJICHUS C CYXJICHUSAMH JPYTUX YIYACTHUKOB JTHATOTa, OOHAPYKUBAThH Pa3INIKC U
CXOJICTBO TO3UIIHI, B KOPPEKTHOH opMe (GOopMyIUPOBATH PA3HOTIIACHS, CBOH
BO3PaKCHUS;

NIPEJICTABIISITh PE3YJIbTATHI PEIICHUS 33]1a4d, YIKCIIEPUMEHTA, HCCIICI0BAHUS, TIPOCKTA,
CaMOCTOSITEIIEHO BBIOMPATH (DOPMAT BHICTYIUICHHUS C YUETOM 3a]1a4 NMPE3CHTAIIH U
0COOEHHOCTEH ayIUTOPHH.

Pery/siTuBHBIe YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA

Camoopranusamnus:

COCTaBIISITh IJIAH, AJITOPUTM PEIICHHUS 3a]]a4H, BEHIOMPATh CIIOCO0 PEHIeHUs C yIETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEUICHUH ¢ yu€TOM HOBOM HMH(OPMAIIHH.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

BJIa/IETh HaBbIKaMU MO3HABATEIbHOM peIeKCHH KaK OCO3HAHUS COBEPIIAeMbIX
JEHCTBUI U MBICITUTENIBHBIX MTPOIIECCOB, UX PE3YIbTATOB, BIAJETh CIIOCO0aMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca U pe3yIbTaTa PEIICHNs MaTeMaTHIeCKOH 3a1a4u;

OpeIBUIETh TPYIHOCTHU, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEILICHUH 3a1aul, BHOCUTD
KOPPEKTHUBHI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX, HAIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3yNIbTaTa IEJIU U YCIOBUSIM, OOBSCHATH IPUUUHBI
TOCTHKEHHSI UITH HEIOCTIDKEHUS pe3yJIbTaTOB JACSITEIbHOCTH, HAXOAUTh OINOKY, TaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.



CoBMecTHas1 1eATEJILHOCTD:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIBHON pabOThI IPU
peleHnn yueOHbIX 3aj1a4, MPUHUMATH 11eJIb COBMECTHOM IESATENbHOCTH, IUIAHUPOBATh
OpraHu3alI0 COBMECTHOI paboThl, pacrpeneisiTh BUAbl padoT, JOrOBapUBATHCA,
00CyX/1aTh MPOIIECC U Pe3yabTAaT PabOThI, 0000IIaTh MHEHHUSI HECKOJIBKUX JTIO/ICH;

y4acTBOBATh B IPYIIOBBIX hopMax padboTsl (00CyKIeHHS, 0OMEH MHEHUH, «MO3TOBbIC
IITYPMBI» U UHBIE), BBIIIOJHATH CBOIO YacTh PAa0OTHI M KOOPIAUHUPOBATH CBOM JICHCTBUS C
JAPYTUMU YI€HAMHU KOMaH/Ibl, OIICHUBATh KA4e€CTBO CBOETO BKJIA/1a B OOIINUN TPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy o0yuenus B 10 kiacce o0ydaromuiics NOTYYUT CIEAYIOLINE TPEAMETHBIE
pe3ynbTaThl 1O OTAEIBHBIM TEMaM pabouel MporpaMMbl y4eOHOro Kypca «Airedpa u
Hayajga MaTeMaTU4YEeCKOrO aHAIN3a»:

Yucaa 1 BBIYUCICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: PALIMOHATBHOE YUCIIO0, OECKOHEUHAs
nepuoaNYecKasi Ipoob, MPOLIEHTHI, UPPAIMOHATBLHOE YHCII0, MHOYKECTBA PAIIMOHAIBHBIX U
JIEUCTBUTEIBHBIX YUCEI, MOYJIb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHSTH JPOOH U MPOIEHTHI JIJISl pEeIICHUS MPUKIIATHBIX 3a/1a4 U3 Pa3TuYHBIX
OTpacjey 3HaHUM U PEaJIbHOU KU3HU;

MPUMEHSITh TPUOIMKEHHBIE BEIUUCIICHUS, TIPaBUJIa OKPYTIICHUSI, MPUKUIKY U OLEHKY
pe3ysbTaTa BEIYMCIICHHM;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHb C LIETBIM IMOKa3aTeIeM, UCTIOIb30BaTh
MOAXOSIIYI0 (POpMY 3aITUCH ACHCTBUTEIBHBIX YHCEIT IS PEIICHUS IPAKTUYECKUX 3a71a4 U
MPEACTABICHUS TaHHBIX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: apU(DMETHUECKUIN KOPEHb HATYPAIbHOU CTENEHU;

CBOOOTHO ONEPUPOBATH MOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: JIOTapU(PM YncIia, TeCITUUHBIE U HATYpaIbHbIC
JorapudMsl;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCJIOBOTO
apryMEHTa;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, AaPKKOCUHYC U apPKTAHI€HC YHCJIOBOTO ApTyMEHTA.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: TOXKICCTBO, YpaBHEHUE, HEPABEHCTRO,
PaBHOCHUJIBHBIE YPABHEHUS U YPABHEHUSI-CIICCTBUS, PABHOCUJILHBIC HEPABEHCTBA;

MPUMEHSTH Pa3IUYHbIE METObI PEIIEHUS PAIIMOHAJIBHBIX U APOOHO-paIlMOHATBHBIX
YpaBHEHU, NPUMEHSATh METOJI UHTEPBAJIOB JIJIsl PEUICHUS HEPABEHCTB;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOW MePEMEHHOM, MHOTOYJIEH C
1eIpIMUA KOd(pPUImeHTaMu, KOpHA MHOTOYJICHA, PUMEHSThH JIeJICHUE MHOTOWICHA Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera nns pemenus 3anay;

CBOOOJIHO ONEPUPOBATH MOHATUIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUHN, MaTpHIIa,
ONPENEIIUTENIb MATPUIILI 2 X 2 U €ro FT€OMETPUUYECKHUI CMBICI, HCTI0JIb30BAaTh CBOMCTBA



onpenenuTens 2 X 2 g BBIYUCIEHUS €r0 3HAYE€HHUs], IPUMEHSTh ONPEAESIUTENN IS
pELIEHNS] CUCTEMBI JMHENHBIX YPaBHEHU I, MOJIETUPOBATH PEAIbHBIE CUTYAI[MU C IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUM, UCCIIEI0BATh TOCTPOECHHBIE MOJEIH C IIOMOIIBI MaTPUL] U
ONPEIEIUTENICH, UHTEPIIPETUPOBATh NOJYYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU [ peoOpa30BaHUs BbIPAXKEHUI;

BBITIOJIHSATH MPE00pPa30BaHMsI YUCIOBBIX BBIPAXKEHH, COIEPIKAIUX CTEICHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB i1 MpeoOpa3oBaHus J0rapuMUIECKUX
BBIPAKCHUM,

CBOOOJIHO OIEPUPOBATH MOHATHUAMU: UPPAMOHAIBHBIE, TOKA3aTEIbHbIE U
JorapuMuyueckre ypaBHEHUS, HAXOJAUTh UX PEIICHHUS C TIOMOIIBIO PAaBHOCHIIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATH OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIs IPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHMI;

CBOOOJTHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPHUUECKOE YPABHEHUE, IPUMEHSITh
He0oOXoauMble (DOPMYJIBI 111 PEIICHNUS OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHHMI;

MOJIEJIMPOBATh peabHbIEC CUTYAl[UH HA A3BIKE aJIreOpbl, COCTABIATh BHIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA IO YCIOBUIO 33/1a4H, UCCIIEOBATh NOCTPOEHHBIE MOJENH C
UCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHkuuu ¥ rpapuku:

CBOOOJHO ONEPUPOBATH MOHATUAMHU: (PYHKIMS, CHOCOOBI 3a1aHHs (PYHKIUHU, B3AUMHO
oOpaTHble (PYHKIIMH, KOMIO3UIUS (PYHKIMM, TpadUK QYHKIHMH, BBIIOIHATH 3JIEMEHTAPHbIE
npeoOpazoBanus rpa@uKoB QyHKIIHIA;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: 00IACTh OMPEACIICHNUS U MHOKECTBO 3HAYEHU I
GbyHKUMU, HYJIU QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOTHO ONEPUPOBATH MOHATUAMU: YETHBIE U HEUETHBIE (YHKIUHU, IEPUOIUYECKUE
(GYHKIMH, TPOMEXKYTKH MOHOTOHHOCTU (DYHKIIUH, MAKCUMYMbI U MUHUMYMBbI (QYHKIIH,
HauOosbllIee M HaUMEHblIee 3HaueHue (PYHKIIMU Ha TPOMEKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUAMMU: CTEIEHHAs (PYHKIHUS C HATYpaJIbHBIM U LIEJIbIM
nokasarelyieM, rpaduK CTENEHHON (PYHKIMHU C HATypaJIbHBIM M LIEJBIM MOKa3aTeaeM, rpaduk
KOpPHS N-OM CTeNEeHU KaK (YHKIIMH 0OpaTHOW CTENEHH C HAaTypaJlbHbIM IOKa3aTeleM;

OIEepUPOBATh MOHATUSAMU: JIUHEHHAs, KBalpaTUUHas U IpOOHO-TMHEHHAs PyHKLINH,
BBITNOJHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMMU: MOKa3aTeIbHas U Jorapupmudeckas QyHKIUH, UX
CBOMCTBA U rpaUKu, UCTIOJIB30BaTh UX IpadUKu A pelIeHUs] ypaBHEHUI;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKASI OKPY>KHOCTh, OIIPE/IeIICHHE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCITOJIb30BaTh Tpaduku GyHKLIUN ISl KCCIIEOBAHUS MTPOLIECCOB U 3aBUCUMOCTEN Mpu
pelIeHnn 3a7a4 U3 IPYyrux y4eOHBIX MPEJAMETOB U PEANbHON KU3HH, BBIPAKATh
dbopmynamMu 3aBUCUMOCTH MEK/y BEIMYMHAMU;



Hauyana maTemMaTHuyeckoro aHajamu3a:

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: apu(PMeTHIecKasi 1 reOMETpUIeCcKasi MPOTrPecCHs,
OecKOHEYHO yObIBaIoIlasi FreOMETPUUYECKAs MPOTPECCHsl, TMHEHHBIN U HKCTIOHEHIIMATbHBIH
pocT, (popmyIia CI0KHBIX MPOIIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE;

UCITI0JIb30BATh MIPOTPECCHUHU JIJISl PEILICHUS PEAbHBIX 3a1a4 MPUKIIATHOTO XapaKTepa;

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: TIOCIEA0BATEIBHOCTD, CTIOCOOBI 3a/1aHuUs
MOCIeI0BAaTEIbHOCTE, MOHOTOHHBIE U OTPaHUYCHHBIE MTOCIEI0BATEIbHOCTH, TIOHUMATD
OCHOBBI 3apOKJICHHUSI MATEMaTHUYECKOT0 aHallh3a KaK aHalin3a 0ECKOHEYHO MaJlbIX;

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: HENPEPHIBHBIE (PYHKIIUHU, TOYKU pa3phiBa rpaduka
(byHKIIMHM, aCHMITOTHI rpaduka GyHKIIH,

cBOOO/IHO ONEPUPOBATH MOHATUEM: (DYHKIIHSI, HETIPEPhIBHAS HA OTPE3KE, MPUMEHSTh
CBOICTBa HETIPEPHIBHBIX (DYHKIIUH JIJIsl pElIeHUs 3a/1aY;

CBOOOJTHO OTNIEPUPOBATH MOHATUAMHU: TIEpBasi U BTOpast MPOU3BOAHBIC (DYHKIIHUH,
KacaresbHas K rpaduky QyHKIINY;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIO3HUIINH JIBYX
(GYHKIIANA, 3HATH MPOU3BOIHBIC JIEMEHTAPHBIX (YHKITHA;

UCIIOJIb30BaTh T€OMETPUUECKUIN U (PU3NUECKHUI CMBICI IPOU3BOAHON AJIsl PELLICHUS
3azad.

MHokecTBa H JIOTHKA:

cBOOO/IHO ONIEPHPOBATH MOHATUSIMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOYKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapar JJis OMHCAHUS PEAbHBIX MPOIIECCOB
U SIBJICHUH, TIPU PEIICHUH 3324 U3 IPYTUX YUYCOHBIX MPEIMETOB;

CcBOOOJ/IHO OIIEPUPOBATh MOHATUSMU: ONPEAEIECHUE, TEOPEMA, YpaBHEHUE-CIICACTBHE,
CBOMCTBO MaTeMaTHUECKOTO O0BEKTA, I0KA3aTEIHCTBO, PABHOCHIIHHBIC YPAaBHEHUS U
HEPaBEHCTBA.

K koHnity 00ydyenus B 11 kiacce o0ydarommiics NOTYyYUT CIEAYIONINE TPEAMETHBIE
pe3ynbTaThl M0 OTJEIBHBIM TEMaM pabouel porpaMmMbl Y4eOHOTO Kypca «Anredpa u
HayaJia MaTeMaTUYeCKOTO aHAJIA3a:

Yucsaa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSIMU: HATYPAIBHOE U 11E€J0€ YHCII0, MHOKECTBA
HATYpaJbHBIX U IEIBIX YUCEIl, UCTIOJIb30BaTh MPU3HAKU JEIUMOCTH 1ebix unces, HO u
HOK HarypanbpHbIX Unceln sl pelieHus 3a1a4, IPUMEHITh anroputM EBkinaa;

CBOOOJTHO OTIEPUPOBATH MOHATHEM OCTaTKa MO MOJIYJIIO, 3aITUCHIBATh HATypaIbHbIC
YyClia B Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

cBOOOIHO ONEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMITJIEKCHBIX
YHUCe, MPEACTABIATH KOMIUIEKCHBIE YHCIia B aNre0pandecko U TPUTOHOMETPHUECKON
dbopme, BBITIOHITH apu(PMETHIECKUE OTepaliy ¢ HUMHU U U300pakaTh Ha KOOPIMHATHOMN
MJIOCKOCTH.

YpaBHeHHs U HEPAaBEHCTBA:

CcBOOO/IHO ONIEPUPOBATH MOHATUSIMU: UPPAIIMOHATBHBIC, TTOKAa3aTeIbHbIC U
JorapuMUYECKIe HEPABEHCTBA, HAXOAUTh UX PEIICHUSI C TOMOIIBIO PABHOCHIBHBIX
NEPEXOOB;

OCYIIECTBISATH OTOOP KOPHEH MPHU PEIIeHUH TPUTOHOMETPHUUECKOTO YPaBHEHUS;



cBOOOJHO ONEPUPOBATH MOHITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSThH
HE0O0X0ouMbIe (POPMYJIIBI IJIs1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHIX
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPABHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICCTBHSI, HAXOIUTh PEIICHUS] CUCTEMBI U
COBOKYITHOCTEW pallMOHAIbHBIX, UPPAIIMOHATIBHBIX, TOKA3aTEIbHBIX U JJOTAPUPMHUUECKUX
YPaBHEHUI U HEPABEHCTB;

penaTh paliioHaIbHbIEe, UPPALIMOHATIBHBIC, TOKA3aTeIbHbIC, JJIOTapUPMUIECKUE U
TPUTOHOMETPHUUECKNE YPABHEHUS U HEPABEHCTBA, COACPIKAIAE MOIYJIM U TapaMeTphI;

NPUMEHATH rpadUuuecKrue METObI I PEIICHUSI yPaBHEHUN 1 HEPABEHCTB, a TAKXKe
3a/1a4 ¢ IapaMeTpaMu;

MOJICJIMPOBATh PEATIbHBIE CUTYalllU Ha SI3bIKE aAJIr€OpbI, COCTABIATH BHIPAKECHHS,
YpaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO 33/1a4d, UCCIEA0BATh IOCTPOEHHBIE
MOJIEJIH C UCIOJIb30BaHUEM anmapara ajreOpbl, THTEPIPETUPOBATD MOJIYUYEHHBIH
pe3yJbTar.

DOyHkuuu ¥ rpapuku:

CTPOUTbH rpaPUKN KOMIO3ULUU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO UCCIIEJOBAHUS U
CBOMCTB KOMITO3HIIMH JIBYX (DYyHKITUH;

CTPOUTb F€OMETpUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: TPpaUKU TPUTOHOMETPUUECKUX (PYHKIUH;

IPUMEHATH (QYHKLIUU AJI1 MOJICIUPOBAHUS U UCCIIEI0BAaHUS pealbHBIX IPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITI0JIb30BaTh IPOU3BOIHYIO JUIsl UCCIIEIOBAHUS (DYHKIIMM HA MOHOTOHHOCTb U
JKCTPEMYMBI;

HAXOJUTh HAaNOOJIbLIEE U HAMMEHbIIEE 3HAUeHUS (PYHKIIMU HETIPEPHIBHON HA OTPE3KE;

MCIIOJIb30BaTh ITPOU3BOIHYIO [l HAX0XKACHUS HAWIYYILETO PELICHUS B IPUKIIAAHBIX, B
TOM YHUCJIE COLMATIbHO-D)KOHOMUYECKUX, 3a7a4ax, I ONPENEIICHUs] CKOPOCTH U YCKOPEHUS
npoliecca, 3aIaHHOr0 (hOpMYJION Wi rpauKoMm;

CBOOOJIHO OIEPUPOBATH MOHATUAMMU: EPBOOOpa3Hasi, ONPEACIEHHBINA UHTErpal,
HaXOAUTh NEPBOOOPA3HbIE dJIEMEHTAPHBIX QYHKIUI U BBIYUCIATH HHTETPaJ IO (hopmyie
Hrrorona-JleiiOnuia;

HAXOAUTh IJIOLIAAN IUIOCKUX (GUTYP U OOBEMBI TEJT C TOMOUIBIO HHTETPaa;

MMETh NPEICTABIEHNUE O MATEMATUYECKOM MOJIEITMPOBAHNUHN HA IPUMEPE COCTABJICHUS
muddepeHranbHbIX ypaBHEHUH;

peliaTh NpUKIagHbIe 3aJa41, B TOM YHCIIE€ COLIMaIbHO-3KOHOMUYECKOTO U (PU3NIECKOro
XapakTepa, CpeACTBAMU MAaTEMATUYECKOTIO aHAJIN3A.



TEMATHUYECKOE ITJNTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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