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MNOSCHUTEJIBHAS 3AIIMCKA

Hacrosimas paboyast mporpamma pa3paboTaHa Ha OCHOBE:

° ®denepanbHOTo 3aK0Ha OT 29.12.2012 Ne 273-03 «O6 ob6pazoannu B Poccuiickoii
Oepnepauun» (B pea. eaepanbuoro 3akoHa ot 07.03.2018 Ne 56-D3);

J npukaza  MwunoOpHayku  Poccum  «OO6  yTtBepkaeHHMH  (enepaabHOro
rOCyJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpeaHero oomero oopasosanus» ot 17.05.2012
Ne 413 (c u3m. ot 12.08.2022 Ne 732);

. npukaza MunucrepcTBa mnpocsemenuss P® or 22.03.2021 Ne 115 «O6
yrBepkaeHun llopsaka opraHu3aluyd M OCYLIECTBICHHS OOpa30BaTENbHON NEATEIBHOCTH MO
OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOTPaMMaM - IPOrpaMMaM Ha4aJIbHOT'O O0IEro, OCHOBHOTO
o0rmiero u cpeaHero obmiero oopazoBanus» (pea. npukaza Munoopuayku Poccun ot 03.08.2023
Ne 581);

. [IOCTAaHOBJICHUS [JIaBHOrO TIOCYIapCTBEHHOIO CAaHUTApPHOro Bpada PO ot
29.12.2010  Ne 189 «O6  yrBepxnaenun CanlluH  2.4.2.2821-10 «CanurapHo-
SMHUJEMHONIOTUYECKHEe  TpeOoBaHMA K  YCJIOBUSIM W OpraHu3anmuu  OOy4YeHus B
o0meo0Opa3oBaTeNbHBIX yupexaeHusx» (pen. IlocranoBienuss [nmaBHOro rocynapcTBEHHOTO
canutapHoro Bpada P® ot 22.05.2019 Ne 8);

o npukaza MunucrepctBa mnpocsemenuss P® or 21.09.2022 Ne 858 «O6
YTBEPXKICHUU (PeIepabHOTO TMEpeyHs. Yy4YeOHHKOB, MOMYIICHHBIX K HCIHOJIb30BAHUIO IIPH
peanu3al  UMEIOIIMX TOCYJAapCTBEHHYIO aKKpEAMTAIlMI0 00pa3oBaTelIbHBIX MPOrpamMM
HAYaJILHOTO OOIIEro, OCHOBHOTO OOINEro, CpeaHero oOmero oOpa3oBaHUs OPTaHU3ALUSIMH,
OCYIIECTBIISIIOUIMMUA  00Pa30BaTEeNbHYIO JACATEIbHOCTh U YCTAHOBJICHUS MPENEIbHOTO CpOKa
MCTIOJIb30BAHUS CKIIIOUEHHBIX Y4eOHUKOBY (pell. mpuka3oM MuHucTepcTBa npocserienust PO ot
21.05.24 Ne 347);

. NPUMEPHON OCHOBHOM 00pa30BaTENbHOW TMpOrpaMMe CpeaHero  oOIIero
o0Opa3oBaHws;

J yuebnoro miana YOV «Jluneit TT'Y».

Pabouas nporpamMMa KOHKPETH3HPYET CO/IepPKaHUe IPEIMETHBIX TeM 00pa30BaTEIbHOTO
CTaHJapTa, JaéT pacupeencHre yueOHbIX YacoB 10 pa3zesaM U TeMaM Kypca.

OCHOBHBIMHU JIMHMSIMM COJEp’KaHUS IpakTHKyma o marematuke B 10-11 kmaccax
ABISAIOTCS: «HHcna u BBIYUCICHUD», «ANredpay («Anredpandeckue BRIpKEHHUs», «Y paBHEHHUS U

HepaBeHCTBa»), «Hauama MaTeMaTH4eCKOro aHalIn3a.



OOmiee KOJIMYECTBO 4YacOB, HANpPABICHHBIX Ha H3y4YeHHE (HaKyJIbTaTUBHOTO Kypca
«IIpaktukym no matematuke» — 136: B 10 xiacce — 68 yacos (2 yaca B Hezento), B 11 kiacce —
68 yacoB (2 yaca B HEZCIIIO).

Y4eOHO-MeTOoAUYEeCKNI KOMILIEKT:
1) Matemaruka: anreOpa ¥ Hayajlla MaTeMaTHYeCKOro aHanmu3a, reometpus. 10-11 xmacc.

Anumos LI A., Konsirun FO.M., TkaueB M.B. u apyrue. [Ipocsemenue.



PABOYASA ITPOI'PAMMA ®AKYJIIBTATUBHOI'O KYPCA
«[IPAKTUKYM I1IO MATEMATHUKE»

®akynbpTaTUBHBIN Kypc «IIpakTHKYM 10 MaTeMaTHKe» 00eCreunBacT HHCTPYMEHTAIbHYIO
0a3y a7 M3Y4EHHUs BCEX ECTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (OpMHpYET
JIOTHYECKOE M a0CTPaKTHOE MBIIUICHHE 00YUYaIONIMXCsl HAa YPOBHE, HEOOXOAUMOM JIJIsl OCBOCHHS
MHPOPMATHUKH, OOLIECTBO3HAHMS, HMCTOPHH, CIOBECHOCTH M JIPYIMX AMCUUIUIMH. B pamkax
TaHHOTO (haKyJIbTaTUBHOTO Kypca OOydYaroIluecss OBJIAQJCBAIOT YHUBEPCAIBbHBIM SI3BIKOM
COBPEMEHHOM HayKH, KOTOpasi (OpMyYIHPYET CBOU TOCTHKECHHUS B MAaTEMaTHUECKON (opMe.

@axyJbTaTUBHBIA KypC 3aKjaJbIBA€T OCHOBY JUIsl YCIIEHIHOTO OBJIQJCHMS 3aKOHAMU
¢u3uKy, XUMUHU, OWOJIOTUM, TOHMMAHUS OCHOBHBIX TEHICHLUN pPAa3BUTHA SKOHOMHUKU U
OOIIECTBEHHON JKM3HHM, TIO3BOJSIET OPHEHTUPOBATbCA B COBPEMEHHBIX IU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJOTHX, YBEPEHHO UCIOJIB30BaTh UX JUIS JalbHEeHIIero oopa3oBaHus 1 B
MOBCETHEBHON JKM3HU. B TO ke BpeMs OBiajeHHe aOCTPAKTHBIMM M JIOTHUECKH CTPOTHUMH
KOHCTPYKLMSIMU pa3BUBAaET YMEHHE HAXOIHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb,
JIOKa3bIBaTh YTBEP)KIACHUS C IOMOLIBI0O MHAYKIUU U PACCy’KIaTh NEAyKTUBHO, UCIIOJIb30BaTh
0000IIeHHe W KOHKPETH3allMio, a0CTparupoBaHUE W AHAIOTHIO, (OPMHUPYET KpEeaTHBHOE W
KPUTHYECKOE MBIIICHHE.

B xozme u3yueHust kypca oOydaromiyecs: MoJy4yaroT HOBBIM ONBIT PEIICHHs MPHUKIATHBIX
3aa4, CaMOCTOATEIBHOIO IIOCTPOEHUS MATEMAaTHYECKUX MOJCIEH pealbHbIX CHUTYAlMi,
UHTEPIIPETALIMM  IIOJIYYEHHBIX PEIIEHUM, 3HAKOMATCS C IpPUMEPAMH MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B INPUPOAE, HAYKE M HCKYCCTBE, C BBIIAIOIUMUCA MaTEeMaTUYECKUMHU
OTKPBITHSIMHU U UX aBTOPAMH.

@akynbTaTUBHBIA Kypc oO0JIafaeT 3HAYUTENBbHBIM BOCHHMTATENBHBIM OTEHIHAJIOM,
KOTOPBII peanu3yercsi Kak depe3 ydeOHbI MaTepHual, CHOCOOCTBYIOUIMH (hOPMHPOBAHUIO
HAyYHOTO MHUPOBO33PEHHUS, TaK M uepe3 crneuupuky ydeOHOW IesTeIbHOCTH, TpeOyromei
MIPOJOJDKUTEIIBHOM  KOHLIGHTpAallUM  BHUMAHUS, CaMOCTOSITEIIBHOCTH, AaKKypaTHOCTH H
OTBETCTBEHHOCTH 32 IOJIyYEHHBIN pe3yJIbTar.

B ocHOBe MeTOIMKN O0YUYEHUS JICKHUT ACATEITbHOCTHBIM MIPUHIUIT 00yYeHHS.

B cTpyKkType Kypca BeIIEIEHBI CIIEAYIOLINE COAEPKATEIBHO-METOAUYECKHUE TUHUN: «Hucia
U BbluucieHus», «DyHkmMH u rpadukm», «YpaBHEHHs M HepaBeHCTBa», «Hauama
MaTeMaTU4eCcKoro aHanusa», «MHoxkecTBa U JIOrHKa». Bce OCHOBHBIE COAEpKATEIbHO-
METOAMYECKUE JIMHUM HM3y4YaroTcs Ha MPOTSHKEHUHU IBYX JIET OOyueHHs Ha YPOBHE CpPEIHETO
obmiero oOpa3oBaHus, €CTECTBEHHO JOMOJHIS APYT Apyra M MOCTEINEHHO HACHIIAsCh HOBBIMU

TeMaMH U paszzeiaMu. JJaHHBIN Kypc SIBISETCS HHTETPATUBHBIM, ITOCKOJIBKY OOBEIUHSET B cede



COZIep’)KaHWEe HECKOJIbKMX MAaTeMaTW4eCKUX IHCUUILIMH, TAKUX KakK anredpa, TPUrOHOMETpus,
MaTeMaTU4eCKUil aHaIn3, TEOpUsi MHOXKECTB, MaTeMaTHuecKas Jioruka u apyrue. [lo mepe toro,
Kak oOyuarolyecs OBIJIAJICBAIOT BCE 0ojiee HIMPOKUM MaTEMAaTHYECKUM almapaToM, y HHX
MOCJIEIOBATEIbHO (OPMHPYETCS M COBEPILEHCTBYETCS yMEHHE CTPOUTh MaTeMaTHYECKYIO
MOJICTIb PEATbHOW CUTYallMU, NPUMEHSTh 3HAHHS, TOJYYCHHBIE IPU M3YUYECHHH YYEOHOTO Kypca,
IUIS  PELICHUs] CaMOCTOSTENBHO C(HOPMYJIUPOBAHHON MAaTeMaTH4ecKoW 3agaud, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

ConepkaTenbHO-METOAMYECKas THHUS «UKcIia v BBIYUCIICHHSD) 3aBepIIacT (POPMUPOBAHUE
HaBBIKOB HMCIIOJIb30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBUIO HAYaToO Ha YPOBHE OCHOBHOT'O
obmero obpazoBanus. Ha ypoBHe cpeaHero obiiero oopazoBanus 0oco00e BHUMaHUE YACISeTCs
(OpPMUPOBAHUIO HABBIKOB PAlMOHAIBHBIX BBIYHMCIICHHH, BKIIIOYAIONIMX B Ce0sl UCIIOIB30BAHUEC
pa3nuuHBIX (GOpM 3amEcH YHCIa, YMEHHE JeNaTh HPUKUAKY, BBIIOJHATH HPUOIHKEHHBIC
BBIYKCJICHUS, OI[CHUBATh YUCIIOBBIC BBIPAKEHHS, PadOTaTh ¢ MAaTEMAaTHYECKUMHU KOHCTaHTaMU.
3HaKOMbIe 00YYaIOUIMMCSI MHOKECTBA HATYPaJIbHBIX, LIENIbIX, PALIMOHAIBLHBIX U ICHCTBUTEIBHBIX
YHCENl JIOMOJHSIOTCS MHOXECTBOM KOMIUICKCHBIX 4YHCEN. B KaXIoOM M3 3THX MHOXKECTB
paccMaTpHUBalOTCS CBOMCTBEHHBIC €My CIEHU(HYSCKHUE 33aJaudl U OINEpaIliH: JICJICHHE HAIelIo,
ONIEPUPOBAHUE OCTATKAMH HAa MHOXKECTBE LIEJIBIX YUCEN, OCOOBIC CBOWMCTBA pAIlMOHATBHBIX H
UPPaLUOHAIIBHBIX YHCEll, apU(PMETHYECKHE OTIEPaIiH, a TAK)KE U3BJICYCHUE KOPHS HATypallbHON
CTENICHH Ha MHO)KECTBE KOMIUICKCHBIX YHcel. biaromaps mocienoBaTelbHOMY PaCHIMPEHUIO
Kpyra HCIOJb3YEMbIX YUCE] M 3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHUS IJISl PELICHUS
pa3IUuHBIX 337134 popMUpyeTCst MPEACTaBICHHE O €IMHCTBE MAaTEMAaTHKH KaK HAyKU U €€ pOJH B
MOCTPOSHUU MOJIEIIEH pealbHOTO MUPA, IUPOKO UCIOIB3YIOTCS 0000IIEHNE U KOHKPETH3ALIHSL.

Jluaus «YpaBHEHHS U HEPaBEHCTBA» pPEAM3yeTCsl HAa MPOTSHKCHUU BCEro OOyuYCHHs Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHUs, IOCKOJIBKY B KaxaoM pasaene IIporpaMmer
NPESYyCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3a/1ad. B pe3ynprare oOydaroniyecs OBIIAICBAIOT
pa3UYHBIME ~ METOJaMH PELICHUS PAlMOHANBHBIX, HMPPAIMOHAJBHBIX, [OKA3aTEeNbHbIX,
Jgorapu(MUUECKIX ¥ TPUTOHOMETPHYECKUX YPAaBHECHUIl, HEPAaBEHCTB M CHUCTEM, a TaKKe 3aad,
coiepkaiux mapamerpbl. [lodydeHHbIE yMEHHS INUPOKO HMCHOJB3YIOTCS TPU HCCICIOBAHUH
(GYHKIMIA ¢ TOMOIIBIO TPOM3BOIHOM, IPU PEHICHUH MPUKIIaTHBIX 33734 U 3a]a4 Ha HaXOKACHUEC
HauOOJBIINX U HAMMEHBIINX 3HAaYeHUIH QyHKIMH. [laHHasi copepsKaTenbHas JIMHUS BKIIOYACT B
ce0s Takke (GopMHpOBaHHME YMEHHUH BBINONHATH pacuéThl Mo (opmynam, Mpeodpa3zoBaHUs
palMOHANIBHBIX, UPPALIMOHAIBHBIX ¥ TPUTOHOMETPUYECKUX BBIPAKEHHM, a TAK)KE BBIPAKCHHI,
colepKalux cTerneHn u Jorapudmel. braromaps u3ydeHHro anreOpamdeckoro marepuaia

MMPOUCXOAUT ,Z[aJIBHefIHIGG PasBUTHUC  AJITOPUTMUUYCCKOTO H aGCTpaKTHOFO MBIIIJICHUA



o0yyaromuxcs, GOPMHUPYIOTCS HABBIKM JIEAYKTUBHBIX PACCYKICHUH, pabOThI ¢ CUMBOJIbHBIMU
¢dbopmamu, TpeACTaBICHNS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BUJE PAaBEHCTB U HEPaBEHCTB.
Anrebpa npeziaraet 3pGeKTUBHbIC HHCTPYMEHTHI JUIsl peIeHHs] TPAaKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3aJ1a4, HaIJIsAHO JEMOHCTPUPYET CBOM BO3ZMOXKHOCTH KaK SA3bIKa HAYKU.

ConepxatenbHo-MeToandeckas JTUHUS «DYHKIMU U TpaQUKH» TECHO NeperuieTaeTcs ¢
JAPYTUMH JTMHUSAMH Yy4eOHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aéT OCIEI0BATEIbHOCTD
u3ydyeHus: Mmarepuana. l3yuyeHWe CTENEeHHOH, IMoKa3aTeNbHOM, JorapuMUUecKoil
TPUTOHOMETPHUYECKUX (DYHKITHI, UX CBOHCTB U Ipa(UKOB, UCTIOIb30BaHUE (PYHKIUHN IS pEILICHUS
3a7a4d U3 IPYruX y4eOHBIX IPEIMETOB U pealIbHON KU3HHU TECHO CBSI3aHO KaK C MaTEMaTUYECKHM
aHaJIM30M, TaK U C PELICHUEM ypaBHEHHUI U HepaBeHCTB. [Ipu 3TOM OosblI0e BHUMaHKE yACTISICTCS
(bopMHpPOBaHUIO YMEHHSI BEIpAXXaTh (POpMyJIaMH 3aBUCUMOCTH MEX/y Pa3IMUYHBIMU BETUUNHAMH,
UCCIIeIOBATh IMOJyuYeHHbIE (PYHKIMH, CTPOUTH MX rpaduku. Marepuan 3TOH comeprKaTelbHOM
JIMHUY HAlEJICH Ha Pa3BUTHUE YMEHUHN U HABBIKOB, MIO3BOJISIIOLIUX BBIPAXKaTh 3aBUCUMOCTH MEKY
BEJIMYMHAMHU B Pa3lU4YHON (opMe: aHAIUTUUYECKOH, rpaduyeckoit u cioBecHoil. Ero uzyuenue
CIOCOOCTBYET PAa3BUTHIO AITOPUTMHYECKOTO MBIIIICHUS, CIHOCOOHOCTH K OOOOIICHHUI0 |
KOHKPETHU3aLUHU, UCIIOJIb30BAHUIO AHAJIOTHUH.

CopepxarenpHas nuHus «Hagana maTeMaTnueckoro aHaan3ay» IMO3BOJISIET CYLIECTBEHHO
pacIIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKJIAHBIX 3a/1a4, JOCTYITHBIX 00yYaromuMCs, TaK
KaK y HUX TOSBIAETCS BO3MOXHOCTh CTPOUTH TPapUKH CIIOKHBIX (YHKUIUH, ONpPENeNiTh UX
HauOOJbIINE U HAUMEHBINNE 3HAUYEHUS, BBIYUCIATD TUIOMAAN (GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH U YCKOpPEHHs IIpoleccoB. JlaHHas conepXKaTellbHas JIMHUAS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHMS MATEMATUYECKUX MOJECIIEH PEAJIbHBIX CUTYaLUH, [I03BOJIIET HAXOIUTh
Haujydllee peuleHue B IPUKIAAHBIX, B TOM 4YMCJIE COLMAIBHO-D)KOHOMHYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBaMH MAaTE€MaTHMYECKOI'O aHAJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINIUICHUS, ()OPMHUPOBAHUIO YMEHUH pPaCHO3HABATH
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTUKU B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecs: y3HAIOT O
BBIJIAIOIINXCS pe3yJIbTaTax, MOJyYEeHHBIX B XOJI€ Pa3BUTHS MAaTEMaTHKH KaK HAayKu, U 00 ux
aBTOpAX.

ConepxxaTtenbHo-MeToAMYeCKass JHUHUS «MHOXECTBAa M JIOTHKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXKECTB M MATEMaTUYECKOM JIOTMKU. TeOopeTHMKO-MHOKECTBEHHBIC
NPEJCTAaBICHU TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTWKH M IpejiaraioT Haubosee
YHHUBEPCAJBHBIN S3bIK, OOBEIUHSIOMNN BCE pas3ieibl MAaTeMAaTUKU U €€ MPHIOKCHHH, OHH
CBA3BIBAIOT pa3HbIC MAaTEMATUYECKUE NUCLMILUIMHBI U UX IPWIOXKEHUS B eauHOoe 1enoe. [loatomy

BaXXHO J1OaTb BO3MOXXHOCTb 06yqa10meMyc;1 IIOHUMAaTh TeOpCTI/IKO-MHO)KGCTBGHHLII\/JI A3BIK



COBPEMEHHOM MaTEMAaTHUKH U UCII0Ib30BATh €T0 JUIS BBIPAXKEHUS CBOUX MbICIIEH. JIpyriM BasKHBIM
IIPU3HAKOM MAaTEMaTUKH KAaK HAayKM CIEIyeT IPU3HATh CBOWCTBEHHYI0 €W CTPOroOCTb
000CHOBAHUH U CJIEJOBAHUE ONPEICIEHHBIM MIPaBHIaM ITOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C DJIEMEHTAMU MaTE€MaTUYECKOH JIOTHMKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIICHUS
o0yyaromuxcs, MO3BOJISIET UM CTPOHUTb CBOM PACCYXKACHUS HAa OCHOBE JIOTMUECKUX MpPaBUII,

(hopMUpYeT HABBIKU KPUTHYECKOTO MBIILICHUS.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYUCICHUSA

Parmonansheie uncna. OOBIKHOBEHHbBIE U JIECSTUYHBIC OPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuonuyeckue  apobu. Apudmernueckue omepanMd ¢ palHMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpaxkeHUU. I[lpuMeHeHune npobOell W MPOIEHTOB ISl PELICHHS
MIPUKJIAHBIX 33/1a4 U3 Pa3]IMYHBIX OTPACIIEH 3HAHUN U pealbHOU KU3HHU.

JlelicTBUTENbHBIE YKCcTa. PalMoHanpHble W MppalMOHANbHBIE YMCia. ApH(pMeTHYecKue
OIEpaLuyU C JEHCTBUTENbHBIMH yucIaMu. [IpuOmmkEHHbIe BBIYMCICHUS, IPABUIA OKPYTJICHHS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUMN.

Crenenp ¢ nenbiM mokazateneMm. CrannmaptHas GopMa 3amicH ACHCTBUTEIHHOTO YHUCIA.
Hcnonb3oBanue moaxonsdmed ¢GopMbl 3amMCcH  ACUCTBUTENBHBIX YHCET JUIS PELICHHS
MIPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOM creneHd. JIeWCTBUS C  apuPMETHYECKUMU
KOpHSIMU HAaTypaJIbHON CTEIIEHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUSI.

[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybL.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHCcTBa. MeTo 1 MHTEpBAJIOB.

Pemienue nempix u ApoOHO-pAIIMOHAIBHBIX YPABHEHUH U HEPAaBEHCTB.

Pemrenne nppanoHaNbHBIX YPAaBHEHUN U HEPABEHCTB.

PemreHne TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHHe ypaBHEHUN M HEPABEHCTB K PELICHHUIO MAaTEMATHMYECKUX 3a/1ad M 3a/1ad U3
pa3NUYHBIX 001aCTEH HAYKH U PEaTbHOM KU3HHU.

DYyHKUMH U TPAaPUKHU

@Oyukius, cnocoosl 3ananust GyHkun. I'paduk Gynkiun. Bzanmuo odparusie GyHKIHH.

OO6nacTtp ompeneneHuss 1 MHOXecTBO 3HaueHui ¢yHkuuu. Hynmu ¢pynkunu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

Crenennas (yHKIMS C HAaTypalbHBIM M LI€JbIM Toka3areneM. EE cBoiicTBa u rpaduk.

CBoiicTBa u rpaduk KOpHS #-0Oi CTETICHHU.



Tpuronomerpuueckass OKpPYKHOCTb, OIpENEICHUE TPUTOHOMETPUUYECKUX (QYHKUIUH
YHUCJIOBOI'O apryMEHTA.

Hayana MmaTeMaTH4eCKOro aHAJIM3a

IlocnegoBaTenbHOCTH, CIOCOOBI  3amaHUsA  IIOCIENOBATEIbHOCTEH.  MOHOTOHHEIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas rporpeccud. beckoHeyHO — yObIBarommas
reomerpuueckas nporpeccus. Cymma 0eckoOHEUHO YOBIBAIOLIEH T'€OMETPHUYECKONW MPOTrpPEecCU.
@opMyna CIOXKHBIX IPOLEHTOB. Vcrnonap30BaHWe NPOrpecCUM Ul PELICHMs PEAIbHBIX 3a1ad
IIPUKJIATHOTO XapaKTepa.

MHoxkecTBa M JTIOTHKA

MHoecTBO, omnepanuu HaJl MHOXKecTBaMu. /narpammel Dilnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O alapara Uil OIUCAaHUsA PEAIBbHBIX IIPOLIECCOB U SBICHUM, IIPU
pelIeHNH 3a71a4 U3 IPYTHX YUeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUSA

Harypanbnsle u nensie yucina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Crenenb ¢ pallMOHAIBHBIM MoKa3arenaeM. CBOWMCTBa CTEICHH.

Jlorapudm yucna. /lecsaTudnable ¥ HaTypaibHbIE JOTapUPMBI.

YpaBHeHUS M HEPABEHCTBA

[IpeoOpa3oBanue BBIpAKEHUN, COACPIKALIMX JIOTAPU(MBIL.

[TpeoOpa3oBanue BEIPAKEHUN, COACPIKAIIMX CTENICHH C PAllMOHAIIHBIM MIOKA3aTEJIeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokasaTenbHbIC ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA.

Cucrempl TUHEMHBIX ypaBHEHMH. PeleHue NpuKIazHbIX 3aJad C MOMOLIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUMN.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHeHHe ypaBHEHHH, CUCTEM WM HEPABEHCTB K PEIICHUI0O MAaTEMaTUYECKHUX 3a1ad U
3a71a4u U3 pa3IMYHBIX 00JacTell HAyKU U peaibHOM JKU3HU.

DYyHKUMH U TPaPUKHU

Oynkius.  [lepuonmueckue  Qynkuuu. [IpomMekyTkM  MOHOTOHHOCTH  (DYHKIIMH.
MaxkcumyMbl 1 MHUHUMYMbI (QyHKUuH. HambGonbliee W HauMeHblIee 3HauYeHUE (DYHKIUU Ha

IIPOMEXKYTKE.



Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpauKH.

[Toka3zarenbHas u orapudmudeckas QyHKIMH, UX CBOWCTBA U TpaduKH.

Hcnonb3oBanue rpadukoB GyHKIUN 171 peIlieH s ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (GyHKIUN ISl UCCICTOBAHHS MPOIECCOB U 3aBHUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 JPYTUX yU4eOHbIX MPEAMETOB U PEaTbHOM KU3HHU.

Hayana maTeMaTH4eCKOro aHAJIHM3a

HenpepoiBHble pyHKINU. METOA HHTEPBAJIOB JIJIsl pEIICHUS] HEPABEHCTB.

[TpousBonnas Gynkuuu. ['eomerpuueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM.

[Tpou3BosHbIe AreMEHTAPHBIX (QyHKIMH. POPMYIBl HAXOXKACHUS HMPOU3BOJHONW CYMMBI,
MIPOM3BEACHUS M YACTHOTO (DYHKITHIA.

[TpuMeHeHHe POU3BOAHOM K UCCIIEAOBAHUIO (DYHKIIMKA HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxnenne HanOobIIero ¥ HAMMEHBIIET0 3HaYeHHUS (QYHKIIMU Ha OTpPE3Ke.

[IpuMeHeHHEe NPOU3BOMHOM Il HAXOXKACHMS HAWIY4dlIero pelIeHUs B IPUKIAIHBIX
3ajjauax, s ONpeeNieHHsi CKOPOCTH IpoIlecca, 3aJaHHOTO (OPMYIIOi Ui rpaduKoM.

ITepBooOpasnas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpudeckuii M (QU3MUECKUil cMbIci. BpluncieHne HHTErpaia Io

¢dopmyne Hetorona—IJleliOHnna.



INJIAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ¢GakynbTaTUBHOTO Kypca «IIpakTUKyM 1Mo MareMaTuke» JOJHKeH 00ecreurnBaTh
JOCTHKCHHE Ha YpPOBHE CpEAHEro oOmero oOpa3oBaHMs CIEAYIOUIUX JTHYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JIMdHOCTHBIE pe3yIbTaThl OCBOSHUS MPOTpamMMbl (DaKyIbTaTUBHOTO Kypca «lIpakTukyMm 1o
MAaTEMATUKE» XAPAKTEPU3YIOTCA:

I'parknaHcKkOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKOW TMO3MIMKA OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKHX OCHOBAaX
(YHKITMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHl W TMp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIHUSIMH U HA3HAYCHUEM.

ITaTproTruecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO POCCUHCKON IPaXKTaHCKOM NIEHTHYHOCTH, YBaXCHHUS K MTPOIILJIOMY U
HACTOSIIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K JOCTHKEHUAM POCCUUCKUX
MAaTEMAaTUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3THX JOCTH)KECHUN B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHSL:

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHMKEHUM HAyKU U JIESITENBHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOI'O BKJIANA B MOCTPOCHHE
YCTOHYHBOTO Oy TIyIIEro.

DCTEeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHUpPY, BKJIIOYasl  OCTETUKY  MAaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELICHUH, pacCyX IEHUi; BOCIPUUMYHBOCTHIO K
MAaTEMaTUYECKUM ACTIEKTAM PAa3JIMYHbIX BUJOB UCKYCCTBA.

PU3NYECKOE BOCIIUTAHUE:

cOpPMUPOBAHHOCTHIO yMEHHsI TPUMEHSATh MaTeMaTUYeCKHe 3HAHUS B HMHTEpecax
3I0pOBOTO W Oe3omacHOro oOpas3a XKU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3I0POBBIO
(3mopoBoe mHUTaHHE, COANAHCHUPOBAHHBIA PEKUM 3aHATUN U OTABIXA, PEeryyspHas (uzndeckas
aKTUBHOCTH); (DU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
NEATEIIBHOCTBIO.

TpynoBoe Bociuranue:



TOTOBHOCTBIO K TPYJy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3TMYHBIM
chepam poheCCHOHATBFHOM AESITETFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPHUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oynymieil mpodeccuu U peaqn3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIaHBl; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HAa MPOTSHKCHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHX 3a]]a4 MaTeMaTHUeCKON HApaBIECHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYPhl, TMOHUMAHUEM BIMSHHUS COIHAIBHO-
SKOHOMHUYECKUX TMPOILECCOB HAa COCTOSHUE MPUPOJHOM W COLMAIBHOW CpEeIbl, OCO3HAHWEM
ro0ampHOTO  XapakTepa HKOJIOTMYECKHMX  MpoOJieM; OpUEHTalWeld Ha  NPUMEHEHUE
MaTEeMaTHYECKUX 3HAHUU TSI pelIeHUs 3a7ad B 00JacTH OKPYKAIOMIEH Cpellbl, TNIAaHUPOBAHUS
MOCTYIKOB M OIEHKH WX BO3MOXHBIX ITOCIIEICTBUH /ISl OKPY KAIOIICH CPEIbI.

[leHHOCTH HAYYHOTO TO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, MOHUMAHUEM MaTEeMaTHUECKON HAayKH Kak chepsr
YeIIOBEYECKON JESATEIIbHOCTH, STANOB €€ Pa3BUTUS U 3HAYUMOCTHU JUISI PA3BUTHUS [IUBHIIIN3AIINN;
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MaTEMaTHIECKON KyJIbTYPOU KaK CPEJACTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH MIPOSKTHYIO M UCCIIEIOBATEIBCKYIO NESTEIBHOCTh HHIUBUIYATBHO
U B TpyTIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbple  pe3ylbTaThl  OCBOCHHS TporpaMMbl  (akyJIbTaTUBHOTO  Kypca
«IIpakTHKyM 1O  MaTeMaTHKe»  XapaKTEepPH3yIOTCS  OBJIAJCHUEM  yHHBEPCATbHBIMHU
NO3HAGAMENbHBIMU  OCliCBUAMU,  YHUBEPCANbHBIMU — KOMMYHUKAMUBHLIMU — OeUCmBUAMU,
VHUBEPCANbHBIMU Pe2YIAMUSHBIMU 0eUCMBUAMU.

1) Ynusepcanvuvie nosnasamensusie deticmeus, obecneuusaiom gopmuposanue 6a308vix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcsa (0coeHue mMemooo8 NO3HAHUSA OKPYHCAIoWe20 Mupa,
npUMeHeHUe J102UUeCKUX, UCCIe008ameNbCKUX onepayull, yMeHull pabomams ¢ uHgopmayueti).

bazoBble mornueckue neMCTBUS:
® BBISBISITH M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHA, OTHOIICHUH MEXIy MOHATUSIMH;, (HOPMYITHPOBATH OMPEICICHUS TOHATUN;
yCTaHABIIMBATh CYIIECTBCHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JJIsi 000OIICHUS
Y CPaBHEHHUS, KPUTEPUHU TIPOBOJIUMOTO aHAIIN3A;

® BOCIPHHHMMATH, ()OPMYJIUPOBATH U MPEOOPA3OBHIBATH CYXICHUS: YTBEPIUTEIBHBIC H

OTpULATCIIBHBIC, CAIMHUYHBIC, YaCTHBIC U O6H_[I/Ie; YCJIOBHBIC;



BBISIBJIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHs B (DaKTax,
JAHHBIX, HAONIONEHHUSX M YTBEPXKACHUSX; IpeliaraTb KPUTEPUH JUIsL BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JIeN1aTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKJIFOUECHH 110 aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITENILHO J10Ka3aTeIbCTBA MaTEMATUUECKUX YTBEPKIACHUM (TIpsIMBbIE
U OT TMPOTHBHOIO), BBICTpauBaThb AapryMEHTALlMI0, MPUBOJUTH HPUMEPHl H
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBIBOIBI;

BbIOMpATh CHOCO0 pemieHuss y4eOHOW 3afaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
perieHusl, BbIOMpaTh HanboJee MOIXOASIINN ¢ YYETOM CaMOCTOSITEILHO BBIICICHHBIX

KpUTEPUEB).

bas3oBrle ucciienoBaTeILCKUE JENCTBUA:

UCTOJB30BaTh  BONPOCHI  KAaK  HCCIIEAOBATENICKUH  WHCTPYMEHT  IO3HAHUS;
(dhopMyIHpOBaTh BOMPOCH], PUKCUPYIOIIHNE POTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OpPMHpPOBATH TUIOTE3y, APryMEHTHPOBATh CBOIO MO3HIIMIO,
MHEHHE;

MPOBOJUTH CAMOCTOSITENIFHO CIUITAHUPOBAHHBIA SKCIEPUMEHT, HCCIEJOBAHUE TIO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OO0beKTa, SBICHUS, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEKIYy 00bEKTaMU, SIBICHUSIMH, IPOLIECCAMU;
CaMOCTOSITENIbHO  ()OpMYJHpPOBaTh OOOOIIEHUS M BBIBOABI IO  pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOCHHS, UCCIIEOBAHUS, OLEHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
Pe3yIbTaTOB, BEIBOJOB U 0000ILECHHIA;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOIIECCA, a TAKXKE BBIIBUraTh MPEIIOI0KECHUS

0 €I'0 pa3sBUTHUU B HOBLIX YCJIOBUSAX.

Pabora ¢ undopmanueii:

BBISIBJIATH Ae(PUUIUTHI HHPOPMALIMH, TAaHHBIX, HEOOXOJAUMBIX JJIs1 OTBETa Ha BONPOC U
JUISL peLeHus 3a/1a4u;

BbIOMpaTh HMH(OpPMAIMI0 M3 HCTOYHMKOB pA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3HpPOBATh U WHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (hopMm
NIPEACTABICHUS;

CTPYKTYpUpOBaTh HH(OpMaIMIO, TMpeIcTaBIsATh €€ B pasiIWyHbIX (opmax,

WLUTIOCTPUPOBATH IpauuecKu;



e OIICHUBATh HAAEKHOCTh HMH(POPMAIUM 10 CaMOCTOSTEIBHO COHOPMYIHPOBAHHBIM
KPUTEPHSIM.
2) Vuusepcanvhbie KOMMYHUKAMUGHblE Oelicmeus, 0becneyusam chopmupoeanHocms
COYUANLHBIX HABLIKOG 00YUAIOWUXCSL.
OOmeHnue:
® BOCIPHUHHUMATH U (OPMYIHPOBATH CYXIECHHUS B COOTBETCTBUHU C YCIOBHUAMHU M LEISAMHU
OOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOI TOYKY 3PEHUS B YCTHBIX W
MUCHMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS MO X0y pEIICHUs 3a7aui, KOMMEHTHPOBATh
MOJTyYCHHBIN pe3yJIbTar;
e B X0Je 00CYX/IeHUs 3a7[aBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbI, TPOOIEMBI,
pelaemMoi 3a/1a4M, BbICKa3bIBaTh UICH, HALIEJICHHBIE Ha MTOUCK PELICHHUS; COMTOCTABIATh
CBOU CYXJICHUS C CYKICHUSMU JPYTHX YYACTHUKOB JIMAJIOTa, OOHAPYKHUBATh Pa3Inune
U CXOJCTBO TIO3UIMI; B KOPPEKTHOH (opme (opMynupoBaTh pasHOITIACHS, CBOU
BO3PAKCHHUS;
® TIPEACTaBIATH PE3yJbTAaThl PEIICHUS 3a/1a4M, YKCIICPUMEHTA, UCCIECIOBAHNUS, IPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHHS € Y4E€TOM 3ajad NMpe3cHTAUud U
0CcOOEHHOCTEH ay TUTOPHH.
CoTpyITHUYECTBO:
® TIOHUMAaTh U UCTIOJIH30BATH IPEUMYIIECTBA KOMAHIHON U UHIMBH Iy aJIbHON pabOThI IpU
peleHnH y4eOHBIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOHN NEATEIbHOCTH, TNIAHUPOBATh
OpPTraHU3aIMI0 COBMECTHOM pPabOThI, pacmpeneiiaTh BHIAbI paboT, JOrOBapHBAThHCA,
00CyKJaTh MPOIIECC U Pe3yabTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIIOJIEH;
® y4YacTBOBAaTh B IPYNIOBBIX opMax paboThl (00CykaeHus:, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBD» U UHBIE); BBITIOIHATH CBOIO YaCTh paOOTHl M1 KOOPAMHUPOBATH CBOM JEHCTBUS
C APYTUMH YICHAMHU KOMaH[bl; OLIEHUBATh KAYeCTBO CBOETO BKJIaJa B OOIIUNA MPOAYKT
110 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.
3) Yuusepcanvuvie pecynamusnsie oeiicmeus, obecneuusarom Gopmuposanue Cmolcio8bix
YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.
Camoopranuzanusi:
COCTaBJIAThH IUIaH, AJTOPUTM pEIIEHUs 3aJaud, BBHIOMPATh CIOCOO pElIeHHS C y4ETOM
HUMEIOIINXCS PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH C y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpOJIB:



e BIAJCTh HAaBBIKAMH I[IO3HABATENBHON pedlekcud Kak OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBU M MBICIUTENBHBIX MPOLECCOB, WX PEe3ylbTaTOB; BIANETh CHOCOOAMH
CaMOIIPOBEPKHU, CAMOKOHTPOJISI MpoLEecca M Pe3yJbTara PElICHHUs MAaTEMaTHUYECKON
3aJ1a4u;

® [IPEABHUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, NAHHBIX, HAHJICHHBIX
OIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OICHUBATh COOTBETCTBHE pe3yibTara IEIH H YCJIOBUAM, OOBSCHATH MPHUYUHBI
JOCTUXKCHHSI WJIM HEIOCTIKEHUS Pe3yJbTaTOB JAESITeIbHOCTH, HAXOIUTh OIIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATHI

OcBoenne (akynbTaTUBHOTO Kypca «I[IpakTukym 1Mo mareMaTuke» Ha YpOBHE CPEIHETrO
obmero o0pa3oBaHUs JOHKHO OOECHEYHMBATh JOCTHKEHHE CIEAYIOIUX IPEIMETHBIX
00pa30BaTEeNbHBIX PE3YIbTATOB:

10 KJIACC

Yucja v BBIYMCTIEHUS

OnepupoBarh MOHITHSIMH: PAIMOHATBHOE M JCHCTBUTENHHOE YHCIIO, OOBIKHOBCHHAS U
necsTHYHas APoOb, IPOIEHTHI.

BrInonHATE apudMeTHIECKHE ONEPaIiy C PAIIMOHAIBHBIME U JEHCTBUTELHBIMH YHUCTIAMH.

BrImonHATs TpUONKEHHBIE BBIYHCICHUS, WCIONB3Yysl MpaBuUjia OKPYTJICHHsS, eiaTh
MPUKUIKY U OLIEHKY PE3yJIbTaTa BbIYUCICHUM.

OnepupoBarh MOHATUSMHU: CTEIICHb C IENBIM MMOKa3aTeleM; cTaHAaapTHas (Gopma 3amucu
JCHUCTBUTENHFHOTO YHCIIA, KOPEHb HATYPAJIbHON CTETECHH; HCIIONIh30BATh MOIXOASIIYI0 (hopmy
3allMCH ICUCTBUTEIIbHBIX YUCEI ISl PEIICHUS MPAKTUYECKUX 3a]1a4 U IIPEACTABIICHUS JaHHbIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC NMPOU3BOJIBHOTO yTiia; UCIOJIb30BaTh
3aImuch MPOU3BOIBHOTO yTiia Yepe3 00paTHBIE TPUTOHOMETPUIECKHE (DYHKIIUU.

YpaBHeHUs M HEPABEHCTBA

OnepupoBaTh MOHATUSMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO; 1I€JI0€, PAlMOHAIILHOE,
HpPaLMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BeimonHsATe  mpeoOpa3oBaHWs ~— TPUTOHOMETPHUECKHX  BBIPAXKCHHH W peliarh
TPUTOHOMETPUUYECKUE YPABHECHMUSL.

BrimonHATe npeoOpa3oBaHusl LENbIX, PAMOHAIBHBIX M UPPAIMOHATBHBIX BBIPAKECHUN H

peuiaTb OCHOBHBIC THUIIBI LCJIBIX, PALIMOHAJIBHBIX U UPPAllUOHAJIBHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB.



[TpuMeHATh ypaBHEHUsS] U HEPABEHCTBA Ul PELICHUS MAaTEeMaTHYECKUX 3a/ad U 3ajad U3
pa3NUYHBIX 001aCTE HAYKH U PEATbHOM KU3HHU.

MogenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE ajreOpbl, COCTABISATH BBIPAKCHHS,
yYpaBHEHMs, HEpPaBEHCTBA 110 YCIOBHUIO 3a/auyM, HCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
MCTIOJIb30BAHUEM alllapaTa ajareopsl.

DYyHKUMH U TPaPUKHU

OmnepupoBaTh NOHATUAMU: (DYHKIIHS, CIIOCOOBI 3a1aHus (PYHKIIUH, 00JIaCTh ONpEACTICHUS U
MHOYECTBO 3HaUeHUH (QPyHKIMH, TpapuK QyHKIUHN, B3aUMHO 0OpaTHbIe (QyHKIIUH.

OnepupoBaTh MOHATUAMU: YETHOCTD U HEYETHOCTD (PYHKIIUH, HYJIN (DYHKITHH, TPOMEXYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatek rpaduku QyHKIMHA Ui peleHns] ypaBHEHUH.

Crtpoutb 1 yuTaTh rpaduku JMHEHHOW (YHKIMHU, KBAAPATHYHOW (YHKIHH, CTEIICHHOMN
(YHKINU C LEBIM MTOKa3aTeNeM.

Hcnonb3oBate rpaduku GyHKIUN Ui WCCIEAOBAHUS MPOLECCOB M 3aBUCHUMOCTEH TpH
pelIeHNH 3aad U3 JPYyruX y4eOHBIX MPEIMETOB M peallbHOW KHM3HM; BBIpaXaTb (hopMylamu
3aBHCUMOCTH MEX/y BETHUNHAMH.

Hayana MaTeMaTH4eCKOro aHAIN3a

OmnepupoBaTh HOHATHSAMH: MOCIEIOBATEIBHOCTh, apu(pMETHUYECKasi U T€OMETpHUYECKast
IIPOTPECCHUH.

OnepupoBath MOHATUAMU: OECKOHEUHO yOBIBaIOIIasi TeOMETPHUYECKas Iporpeccus, CyMma
0eCcKOHEeuHO yOBIBAIOIIEH reOMETPUUECKOI IPOrPECCHH.

3amaBaTh MOCIEI0BATEIBLHOCTH PA3IMYHBIMH CLIOCOOAMH.

Hcnons30BaTh CBOMCTBA IOCIENOBATEIBHOCTEN U MPOTPECCUN I PELICHUS peabHBIX
3aJa4d MPUKJIAHOTO XapaKTepa.

MHoxkecTBa M JTI0OTHKA

OnepupoBaTh MOHATUSMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIN anmapaT /Ui OMUCAHUS PEaJIbHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHNH 33124 U3 IPYTUX YUeOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSAMHU: ONpECTICHUE, TeOpeMa, CIECTBHE, T0KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUSA

OnepupoBaTh MOHATHAMHU: HATypallbHOE, LEJIOE YHCIO; HCIOJIb30BAaTh IPU3IHAKU
JETUMOCTH LIEJIBIX YHCEI, PAa3JIOKEHHUE YHUCIIA Ha MPOCThIE MHOKUTENHN JJIS PEIICHUS 3a/1a4.

OHGpHpOBaTB MOHATHUEM: CTCIICHb C pAllMOHAJIBHBIM IMOKA3aTCIICM.



OnepupoBaTh NOHATUSAMHU: JIOTapU(PM YUCIIA, TECITUYHBIC U HATYPaJIbHbIC JIOTapU(PMBI.

YpaBHeHUsS M HEPABEHCTBA

[IpuMeHATH CBOMCTBAa CTENMEHWM /s TNPEoOpa3oBaHMs BBIPAKECHUN; ONEPUPOBATH
MOHATUSMM: ITI0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC TUIIBI [I0KA3aTEIbHbIX
YPaBHEHUH U HEPABEHCTB.

BeimonuaTe mpeoOpa3oBaHUs BBIPAKEHHM, COAEpXKAIIUX JOrapu(Mbl; OINEpPUPOBATH
MOHATUSAMH: JIOTApU(PMHUECKOE YpaBHEHHE M HEPAaBEHCTBO; pEIIaTh OCHOBHBIC THIIBI
Jorapu(pMHUUECKUX YpPaBHEHUN U HEPABEHCTB.

Haxonuts pemeHus npoCcTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSMU: CUCTEMA JIMHENHBIX YPaBHEHUI U €€ pEIICHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUM U1l PELICHU IPAKTUYECKUX 3a4a4.

Haxonuts pemenys NpoCcTenImnX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPAaBHEHUU U
HEPaBEHCTB.

MogenupoBaTh peajbHBIE CHUTYallMd Ha S3bIKE ajreOpbl, COCTABISATH BBIPAKCHHS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a1a4M, UCCIIEI0BATh [IOCTPOCHHBIE MOJIEIH C
MCTIOJIb30BAHUEM aIllapaTa ajareopsbl.

DYyHKUMH U TPAPUKHU

OnepupoBaTh TOHATHAMH: TeEpUOIUYECKas (QYHKUIUSA, TMPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOUYKH SKCTpeMyMma (DyHKIMM, HanOoJbllee M HauMEHbIEe 3HaUCHUS (PYHKIUU Ha
MIPOMEKYTKE; UCIOIB30BATh UX JJIS HCCIeI0BaHUs (YHKIIMH, 3aJaHHON TPapUKOM.

OnepupoBarh  MOHATUAMHU:  TpadUKW  TOKa3aTeIbHOM,  JIorapudMUYecKOH U
TPUTOHOMETPUUYECKUX (PYHKLMH; N300pakaTh UX Ha KOOPAMHATHOHN IUIOCKOCTU M MCIIOJIb30BATh
JUISl pELLIEHUs] YPABHEHUN U HEPABEHCTB.

N300paxxaTh Ha KOOPAWHATHOM TIJIOCKOCTH TpapuKd JUHEHHBIX YpaBHEHUH H
HCIIOJIB30BAaTh UX JJIS PEIICHUS CUCTEMBI IMHEUHBIX YPaBHEHUN.

Hcnonb3oBate Tpapukd (YHKUMH A7 HCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH U3
APYTUX y4EOHBIX AUCIUILTUH.

Hayana MmaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh HOHATHAMH: HETPEpbIBHAS (DYHKINS; TPOU3BOIHAS (DYHKIIMH; UCTIONb30BaTh
reOMEeTPUUECKUI 1 (PU3UYECKHI CMBICI TPOU3BOIHOM ISl PELICHHUS 3a1a4.

HaxonuTe mpou3BOAHBIE 3JEMEHTApHBIX (DYHKIMHA, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEACHNUS, YACTHOTO (PYHKITUIA.

Hcnonp30BaTh NPOM3BOAHYIO Ui HUCCIEAOBAaHHMS (PYHKIMM HAa MOHOTOHHOCTh U

HKCTPEMYMBI, IPUMEHSATH PE3YyIbTAThI UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(HKOB.



Mcnonp30BaTh MPOU3BOIHYIO /ISl HAXOXKIACHUS HAWIYUIIETO PEIICHUs B MPUKIAJHBIX, B
TOM YHCJIE COIIMATbHO-3KOHOMUYECKHX, 3a/1auax.

OmnepupoBaTh MOHATUSMH: NEpBOOOpasHas WU MHTErPal; MOHUMATh TCOMETPUUYECKUNA U
¢bu3nUecKuil CMBICI UHTETpaa.

HaxonuTpe mepBooOpa3Hble 3JEMEHTAPHBIX (DYHKIUI; BBIYUCIATH MHTErpal Mo (Gopmyiie
Herorona—JIeitOnumna.

Pemate mpukiagHble 3a1a4M, B TOM YHCIIE COIMAIBHO-3KOHOMUYECKOTO U (PU3UYECKOTO

XapakTepa, CPpEACTBAMH MATCMATUYCCKOT'O aHAJIN34a.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KosnuuyecTBo yacos JIEeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Kontpouabnbie | IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
MHo)kecTBa pallOHAIIBHBIX U
1 eﬁCTBHTenblilb?x yuces. PannonanbHbie 14 1 bubmoreia HOK
8 Al https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkiun 1 rpaguki. CTeneHb ¢ HeIbIM 6 bub6mmoreka [IOK
[0Ka3aTelieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb N—O1 CTETICHU. 13 1 bubmmoreka [IOK
HppanuoHaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
@®opMyJIbl TPUTOHOMETPHH. bubmmorexa [IOK
4 22 1
Tpuronomerpudeckue ypaBHEHHUs https://m.edsoo.ru/1568aba3
5 ITocnenoBaTenbHOCTH U IPOrPECCUU 5 bubmorexa OK
g porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 3 1 Bubnuoreka [JOK
3HAHUU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Koutpoabnbie | IlpakTuueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 1(_2[TeneHL c paI_II/IZ)HaJIBHBIM rrlloxa:;:TeneM. o 1 BuGmiorexa LIOK
okazaresibHast pyHkuus. [lokazaTenbHbie hitps://m.cdsoo.rw/f 1 cdafd
YpaBHEHUSI U HEPABEHCTBA
, ﬁorapnq)Mqucxaﬁ byHKLHS. o BuGmiorexa LIOK
OrapH(pMHUICCKHE YpaBHCHMS 1 https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. TpPIql)"OHOM;TpH‘-IGCKHC q)yHKI;[(I/II/I U UX . 1 BuGmorexa LOK
PaQHic. 1 pUTOHOMETpIHCCIe https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. Bubnuoreka [JOK
4 IIpousBoaHas. [Ipumenenne npou3BOgHON 15 1 hitps://m.cdsoo.ru/fl 1 cdafd
5 " a1 5 bubmuoreka [JOK
HITCTPAI M €ro HPHUMCEHCHIA https://m.edsoo.ru/f11c4afd
. bubmuoreka [JOK
6 Crctembt ypasHeHui 10 ! https://m.edsoo.ru/f11c4afd
7 Hartypa bI€ YHCIia 6 bubmorexa LIOK
TYPAIBHBIC H IE https://m.edsoo.ru/f11c4afd
2 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 3 1 Bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosnunuyecTBo yacos JIEeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue p
n/n Bcero HU3y4eHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsbl
MHO0X€eCTBO, OTIepaliiy HaJl
1 MHOXECTBAMU I[iar aMMBbl 1 bubmorexa LIOK
i B ' p https://m.edsoo.ru/746d5dce
linepa—Benna
PanmonanbHpie yucia.
) OOBIKHOBEHHBIC M JICCITHYHBIC 1 bubmuoreka [JOK
IpoOH, IPOLIEHTHI, OECKOHEUHBIC https://m.edsoo.ru/be888093
MePHOANYECKHE IPOooH
Apudmernueckue onepanuu ¢
3 palMoOHATbHBIMH YHCIIAMHU, 1 Bubnuoreka [JOK
peoOpa3oBaHUs YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUI
[Tpumenenue apoOeil 1 NPOIIEHTOB
4 JUIS PELIEHUs IPUKIJIAIHBIX 3a7a4 U3 1 bubmmoreka [IOK
pa3IMYHBIX OTpaciell 3HAaHUU U https://m.edsoo.ru/44dd1046
peaNbHON KU3HU
[Tpumenenue apoOeil 1 NPOIIEHTOB
5 JUIS PELIEHUs IPUKIJIAIHBIX 3a7a4 U3 1 bubmmoreka [IOK
Pa3JIMYHBIX OTpACiel 3HAHUM U https://m.edsoo.ru/d99d8c74
peabHON KU3HU
EHCTBUTEIIbHBIC YUCIIA.
A Bubnuoreka [JOK
6 PanyoHaneHbIE U MppalMOHAJIBHBIE 1

qucia

https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

Apudmernieckue ornepanuy ¢

Bubnuoreka [JOK

¢ynkuuu. [IpomexyTKu
3HAKOIIOCTOSIHCTBA

7 JIEUCTBUTEILHBIMU YHCIaAMU https://m.edsoo.ru/a97a12d9
IIpubmmxé e CIICHUS,

. pUOTHKEHHBIE BRIYUCIT I;I(I/IH . BuGmiorexa LIOK
TpaBHIIa OKPYTJICHHA, TIPHKHA . https://m.edsoo.ru/cb723fbd
OILICHKA pe3yJibTaTa BhIUMCICHUN

9 ToxaecTBa U TOXKIECTBEHHBIE Bubnuoreka [JOK
npeoOpa3oBaHUs https://m.edsoo.ru/3a23ac15

10 v bubmuoreka [JOK

PABHCHHC, KOPCHDL ypaBHCHUA https://m.edsoo.ru/1 lac68be

1 HepaseHctBo, penienue bu6mmorexa [IOK

HEPaBEHCTBA https://m.edsoo.ru/50bdf26d
Bubnuoreka [JOK

12 Meron nTepanos https://m.edsoo.ru/775£5d99
P e 11e 00HO-

13 ZmeHHaﬂu bR Haﬂp eH};HZ " Bubnuoreka [JOK
PAlMOHAIIHBIX ypaBH https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonrponsHas pabora o Teme
"M €CTBa paloHa

14 UHO)K TBa patn IZeJJIIBHHX " Bubnuoreka [JOK
JICHCTBUTCILHBIX HHCC. https://m.edsoo.ru/1914a389
PaunonansHbie ypaBHEHUS U
HEpaBeHCTB"

s OyHKIUA, ](;noco61>1 3216)131{1/1;1 BuGmiorexa LIOK
bymxmpe. B3amvuo obpatniie https://m.edso0.ru/226eeabf
byHKIMN
I'padux Gpynkumu. O6macTb

enene 0’KECTBO
oTpeA HVHHH 1M TB Bu6nuoreka [JOK
16 3HayeHu# pynkuuu. Hymu

https://m.edsoo.ru/763e75¢ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
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Bub6nuoreka [JOK

1 s .
! ETHpIe 1 HEUETHBIC QyHKIMH https://m.edsoo.ru/ff4564ad
CreneHs ¢ LEeTbIM [T0KA3aTEIEM.
18 Cranpna THI:H ¢bopma 3anucu bubmorexa [JOK
o Hap P https://m.edsoo.ru/66446d3e
JEHCTBUTENBHOTO YUCIa
Hcnons3oBanue noaxoasamen
19 (opMBI 3anMICH ACHCTBUTEIBHBIX bubmmoreka [IOK
YUCEN JIs1 PELICHUS IPAKTUYECKUX https://m.edsoo.ru/6eadc6f1
3a]1a4 U [IPEICTaBICHUS TaHHBIX
Crenennas QyHKIMS C
20 HaT aHBHbgi/IyI/I HCJIBIM bubmorexa LIOK
b "LI . https://m.edsoo.ru/3f25a047
nokasareneM. E€ cBoiicTBa u rpaduk
71 Apudmerndeckuil KOpeHb bubmmoreka [IOK
HATYypaJbHOW CTENIEHU https://m.edsoo.ru/d82c36d4
Apudmerndeckuil KOpeHb bubmmoreka [IOK
22 .
HATypaJIbHOU CTEIEHU https://m.edsoo.ru/fe7fc4db
73 CoiicTBa apuMeTHUIECKOTO KOPHS bubmmoreka [JOK
HAaTypaJIbHOU CTEIICHU https://m.edsoo.ru/d0f0b260
CBoiicTBa apu(phMETHUECKOTO KOPHS bu6mmorexa [IOK
24 .
HaTypajabHOU CTEICHU https://m.edsoo.ru/c3389865
CBoiicTBa apu(pMETHUECKOTO KOPHS bubmmoreka [IOK
25 .
HaTypajabHOU CTEICHU https://m.edsoo.ru/444c4b9c
26 JleiicTBus ¢ apupMeTHIECKUMU bubmmoreka [IOK
KOPHSIMU N—O CTENEHU https://m.edsoo.ru/54b815c5
JleiicTBus ¢ apupMeTHIeCKUMU bubmmoreka [IOK
27 o
KOPHSIMU N—OM CTENIEHU https://m.edsoo.ru/83105a0e
73 JleiicTBus ¢ apupMeTHIeCKUMU bubmmoreka [IOK
KOPHSIMU N—O CTENEHU https://m.edsoo.ru/2ablc7bc
79 JleiicTBus ¢ apupMeTHIeCKUMU bubmmoreka [IOK

KOPHSIMU N—OM CTENEHU

https://m.edsoo.ru/eacb053¢



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
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JleiicTBus ¢ apupMeTHIECKUMU bubmmoreka [IOK
30 o
KOPHSIMU N—OM CTENIEHU https://m.edsoo.ru/8a5adas1
Pemenue nppannoHaibHbIX bubmmoreka [IOK
31 .
YpPaBHEHU! U HEPABEHCTB https://m.edsoo.ru/69106ae7
Pemenue nppannoHaibHbIX bubmmoreka [IOK
32 .
YpPaBHEHU! U HEPABEHCTB https://m.edsoo.ru/9362fea9
3 Pemenue nppannoHaibHbIX bubmmorexa [IOK
YPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenue nppannoHaibHbIX bubmmoreka [IOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
Pemenue nppannoHaibHbIX bubmmoreka [IOK
35 .
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CoiicTBa u rpaduK KOpHS n-oi bubmmoreka [JOK
CTETIIEHU https://m.edsoo.ru/ebOcc5e3
37 CoiicTBa u rpaduK KOpHS n-oi bubmmoreka [JOK
CTETIIEHU https://m.edsoo.ru/5{29b9b5
KonrponsHas pabora o Teme
18 "Apudmernueckuit KOpeHb N—Oif bubmmoreka [IOK
crenenu. MppamonanbHbie https://m.edsoo.ru/f13af630
YpaBHEHUS U HEpaBeHCTBA"
39 CuHycC, KOCUHYC U TaHT€HC bubmmoreka [JOK
YHCIIOBOTO apI'yMEHTA https://m.edsoo.ru/5f605ed0
CuHyc, KOCHHYC U TaHT€HC bubmmoreka [IOK
40
YHCIIOBOTO ApI'yMEHTA https://m.edsoo.ru/ec9f4d78
ApKcHHYC, apKKOCUHYC U bubmmoreka [IOK
41
ApKTaHT'€HC YUCIOBOIO apryMEHTa https://m.edsoo.ru/b8f5d49a
47 ApKcHHYC, apKKOCUHYC U bubmmoreka [IOK

apKTaHI€HC YHCIOBOI0 apryMeHTa

https://m.edsoo.ru/f1{f9220



https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
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Tpuronomerpuyeckas OKpyKHOCTb,

43 OIIpeAEIEHUE TPUTOHOMETPUUECKHUX bubmmorexa [JOK
N https://m.edsoo.ru/6df195a0
(YHKIMN 9HUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
44 OIpeIEJICHUE TPUTOHOMETPUUECKUX bubmoreia HOK
N https://m.edsoo.ru/6b61c578
(GYHKIMH 9HUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
(hopMyITBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
(hopMyITBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
(hopMyIIBI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
(hopMyIIBI https://m.edsoo.ru/12d1413¢
49 IIpeobpazoBanue bubmmoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
50 IIpeobpazoBanue bubmmoreka [IOK
TPUTOHOMETPUUECKUX BBIPAKECHUN https://m.edsoo.ru/09baSb3d
51 IIpeobpazoBanue bubmmoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
59 IIpeobpazoBanue bubmmoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/76¢ce9958
53 IIpeobpazoBanue bubmmoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenune TpuroHoMeTpuuecKux bubmmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/6baefe19
55 Pemenue TpuroHoMeTpruuecKux bubmmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/alf8d141
56 Pemenue TpuroHoMeTpruuecKux bubmmoreka [IOK

YpaBHEHUU

https://m.edsoo.ru/65a02d0
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PewreHne TpUroHOMETPUYECKUX

Bubnuoreka [JOK

>7 ypaBHEHUH https://m.edsoo.ru/0d8a770d
Pemenue TpuroHoMeTpuuecKux bubmmoreka [IOK
58 .
ypaBHEHUU https://m.edsoo.ru/cec28774
59 Petienne TpuroHoMeTprUUECKUX Bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/e6eec650
KourtpoabHas padora mo teMe
60 "do Eq JIBI T II/:I)FOHOMGT 5071 Bubmorexa ITOK
pMYy P Y. " https://m.edsoo.ru/ae44ac4c
TpuronomeTpuueckue ypaBHEHHUs
[TocnemoBaTeIbHOCTH, CIIOCOOBI
61 34, aHI/II;I MocCJIeOBaTeIbHOCTEH buGnnorexa [IOK
A A ) https://m.edsoo.ru/b46a8228
MOHOTOHHEBIE TTOCJIEA0BATEILHOCTH
Apudmernueckas u
reoMeTpuyecKkas IporpecCcuH.
62 I/ICHOHIFBOBaHI/Ie I por peccm/l IS Bubmorexa ITOK
porp A https://m.edso0.ru/d36669{8
pElIeHUs pealbHbIX 3324
MIPUKJIATHOTO XapaKTepa
BeckoneuHo yObIBaromas
63 reoOMeTpHUUEeCcKast IPOrpeccusl. bu6mmorexa [IOK
Cymma 6eckoHeYHO yObIBarOIIei https://m.edsoo.ru/1cbf72bl
F€OMETPUUYECKON MPOTPECCUU
64 dopmyna CI0KHBIX ITPOICHTOB Bubmorexa ITOK
pMy pon https://m.edsoo.ru/538fc437
65 dopmyna clI0KHBIX HPOIIEHTOB Bubmorexa ITOK
pMY pont https://m.edsoo.ru/c2627eca
O0001menue, cucTeEMaTU3aLMs
66 3HAHUU 32 Kypc anreOpbl 1 Haya bubmmoreka [JOK

MareMatudeckoro aHaimmsa 10
KJiacca

https://m.edsoo.ru/33e6629¢
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Bub6nuoreka [JOK

67 HToroBast KOHTpOJIbHAs paboTa 1 hitps-//m.cdsoo.ru/1 88bbfbc
O0001enue, cucTeMaTH3aLM
68 3HAHUU 33 Kypc anreOpbl 1 Hava 1 bubmmoreka [JOK
MareMaTuyeckoro ananusa 10 https://m.edsoo.ru/49f1b827
KJlacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/49f1b827

11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
aTa undposbie
Ne n/m Tema ypoka Kontpoasnbie | IlpakTuueckue a p
Bcero p , u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThbI padoThI pecypebi
1 Crenenb ¢ palliOHATBHBIM 1 Bbubnuoreka [JOK
IOKa3aTeyieM https://m.edso00.1ru/a52939b3
. bubmmoreka [JOK
2 CpoiicTsa crenern ! https://m.edsoo.ru/ff601408
3 [IpeoOpazoBaHue BhIpaKEHHIH, 1 bu6mmoreka [IOK
COIEpIKALINX pallMOHAIBHBIE CTEIIEHU https://m.edsoo.ru/3d87e248
[IpeoOpazoBaHne BhIpaKEHHIH, bu6mmoreka [IOK
4 1
COZEprKALIUX pallMOHAIBHBIE CTEIIEHU https://m.edsoo.ru/343c6b64
[IpeoOpazoBaHne BhIpaKEHHIH, bubmmoreka [IOK
5 1
COIEpIKALIUX pallMOHAIBHBIE CTEIIEHU https://m.edsoo.ru/4064d354
6 [TokazaTenbHbIe ypaBHEHUS U 1 bubmmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
ITokazarenbHble ypaBHEHUS U bubmmorexa [IOK
7 1
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6
2 [TokazaTenbHble ypaBHEHUS U 1 bubmmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/536de727
9 [TokazarenpHas QyHKIHS, €€ CBOCTBA 1 Bbubnuoreka [JOK
U rpaduk https://m.edsoo.ru/85bc8132
KonrponsHas pabora o Teme
"CTeneHb ¢ pallMOHAIbHBIM
pant bubmuoreka [JOK
10 nokazatenem. [lokazarenbHas 1 1
https://m.edsoo.ru/58e8e22
¢ynkius. [TokazaTensHble ypaBHEHUS
1 HEpaBeHCTBA"



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
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https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
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Bbubnuoreka [JOK

1 Jlorapudpm wucia https://m.edsoo.ru/3e3230d4
12 JlecsiTUUHBIE U HATYpaJIbHbIE bubmmoreka [IOK
norapu@mbl https://m.edsoo.ru/lea72162
13 [IpeoOpazoBaHne BhIpaKEHHIHA, bubmmoreka [IOK
COJIepIKalInX Jorapudmbl https://m.edsoo.ru/da48154c¢
14 [IpeoOpazoBaHne BhIpaKEHHIH, bubmmoreka [IOK
CoJIeprKalIuX Jorapudmbl https://m.edsoo.ru/4beff03b
15 [IpeoOpazoBaHue BhIpaKEHHIH, bubmmoreka [IOK
COJIeprKalIuX Jorapudmbl https://m.edsoo.ru/fe18912d
16 Jlorapugmuueckue ypaBHEHHs U bubmmoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
17 Jlorapugmuueckue ypaBHEHHs U bubmmoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/9e3{4bc9
13 Jlorapugmuueckue ypaBHEHHsS U bu6mmoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
19 Jlorapudmuueckas GpyHKIms, e bu6mmoreka [IOK
CBOWCTBA U TpaduK https://m.edsoo.ru/d68bbe9d
20 Jlorapudmuueckast QpyHKIms, e bubmmoreka [IOK
CBOICcTBa U Tpaduk https://m.edsoo.ru/9d102051
71 Tpuronomerpuueckue GyHKINU, UX bu6mmoreka [IOK
CBOICTBa U TpaduKu https://m.edsoo.ru/beeff646
2 Tpuronomerpuueckue GyHKINU, UX bubmmorexa [IOK
CBOICTBa U TpaduKu https://m.edsoo.ru/d2e4601b
” Tpuronomerpuueckue GyHKINU, UX bubmmoreka [IOK
CBOICTBa U TpaduKu https://m.edsoo.ru/ba9da96d
24 Tpuronomerpuueckue GyHKINU, UX bubmmoreka [IOK

CBOWCTBA U rpapuKu

https://m.edsoo.ru/24ab3c53
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https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53

’5 [Ipumepbl TPUTOHOMETPUUECKHUX bubmmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/5272b9al
%6 [Ipumepbl TPUTOHOMETPUUECKHUX bubmmoreka [IOK
HEPaBEHCTB https://m.eds00.ru/0c837397
7 [Ipumepbl TPUTOHOMETPUUECKHUX bu6mmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
73 [Ipumepbl TPUTOHOMETPUUECKHUX bubmmoreka [IOK
HEPaBEHCTB https://m.eds00.ru/0f903¢75
KonrponsHas pabora o Teme
"Jlorapudmuueckas QyHKIUS.
79 Jlorapugmuueckue ypaBHEHHsS U bubmmoreka [IOK
HEpAaBEHCTBA. TPUTrOHOMETPUUECKUE https://m.edsoo.ru/10130727
(GYHKIMHU U UX TpaduKH.
Tpuronomerpuyeckue HepaBeHcTBA"
Bbubnuoreka [JOK
30 Henpeprisurie dynkim https://m.edsoo.ru/403bfb0d
31 MeTto MHTEpPBAJIOB JUIsl pELICHUS bubmmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
19 MeTto1 MHTEpPBAJIOB JUIsl PELICHUS bu6mmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/O0adbcelb
Bu6nuoreka [JOK
33 Tpoussonmnas Qymxuun https://m.edsoo.ru/0731ad3d
Bu6nuoreka [JOK
34 TpomsponHas GyHKumn https://m.edsoo.ru/723dd608
35 I'eomerpuueckuii u puznvecKuit bubmmoreka [IOK
CMBICJI TPOU3BOIHOU https://m.edso0o.ru/6c8d36ff
36 IIpon3BoiHBIE AIIEMEHTAPHBIX bubmmoreka [IOK

byHKIMI

https://m.edsoo.ru/c7550e5f
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IIpon3BoHast CyMMBI, IPOU3BENCHMS,

Bu6nuoreka [JOK

37 9acTHOTO (DYyHKIIUH https://m.edsoo.ru/c12a0552
18 IIpon3BoHas CyMMBI, IPOU3BEACHMUS, bubmmoreka [IOK
9aCTHOTO QYHKITUI https://m.edso00.ru/d598{201
[Ipumenenne npou3BOIHOM K
39 I/I(f)CHe OBaHmop(b HK flﬁ Ha bubmoreia OK
a YHKIL https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenne npou3BOIHOM K
40 I/I(iﬂe OBaHmop(b HK flﬁ Ha bubmoreia OK
a YK https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxaenne HanuboIbIIero u
41 HaI/IMe}imero 3Ha4YeHUs PYHKLIUHU HA bubmoreia OK
YHER https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxaenne HanuOoIbIIero u
42 HaI/IMe}imero 3Ha4YeHUs PYHKLIUU HA bubmmorexa [JOK
yHEN https://m.edsoo.ru/fb6a8act
OTpe3Ke
[IpumeneHnne npou3BOIHOM IS
HAaXO0/ICHUS HAWTy4IlEero perieHus B
43 I I/IKJI;[ HBIX 33 azax Hﬂp bubmorexa [JOK
P g A s https://m.edso0.ru/13205d80
onpeJieJIeHUsl CKOPOCTH IpoIlecca,
3aJJaHHOTO (POPMYIIOH WK rpaduKoM
KonTponbHas pabota mo Teme
44 "1 0E3B0 Haﬁp [Ipumenenue bubmoreia OK
P A . P https://m.edsoo.ru/f8ed5f99
MIPOU3BOHOM
45 IlepBooOpasnas. Tabmuna bu6mmoreka [IOK
NEePBOOOPA3HBIX https://m.edsoo.ru/d777edf8
46 IlepBooOpasnas. Tabmuna bu6mmoreka [IOK

NIEpPBOOOPA3HBIX

https://m.edsoo.ru/30¢3697b
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https://m.edsoo.ru/fb6a8acf
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WHTerpan, reoMeTpUueCKuil U bubmmoreka [IOK
47 .
¢bu3nUecKuil CMBICI UHTETpasa https://m.edso00.ru/391272¢9
43 WHTerpan, reoMeTpUueCcKuil U bubmmoreka [IOK
(bu3nuecKkuil CMBICT HHTETpala https://m.edsoo.ru/d359fb5f
49 Brruncnenue unterpana mno gpopmyie bu6mmoreka [IOK
Herorona—IJleitOHuna https://m.edsoo.ru/b9b225¢3
50 Cucrembl TUHEHHBIX YpaBHEHUN bubmoreia OK
yp https://m.edsoo.ru/b648235a
51 Cucrembl TUHEHHBIX YpaBHEHUN bubmorexa [JOK
P https://m.edsoo.ru/5ab83864
Pewrenne npukiiagHeIx 3a1a4 ¢
52 IIOMOUIBIO (I:I/ICTel\i[BI JII/IHegHBIX bubmoreia OK
. https://m.edsoo.ru/a4d65ees
ypaBHEHUI
Pewrenne npukiiagHeIx 3a1a4 ¢
53 IIOMOUIBIO (IZ)I/ICTel\i[BI JII/IHG?IHLIX bubmmorexa [JOK
o N https://m.edsoo.ru/aa5962el
ypaBHEHUI
CucreMsbl 1 COBOKYITHOCTH LIENBIX,
54 palnoHaIbHBIX, UPPALUMOHAIIBHBIX, bubmmoreka [IOK
MOKa3aTeIbHbIX, JIOTapU(PMUIECKIX https://m.edsoo.ru/7ab8d17e
YPAaBHEHUI U HEPABEHCTB
CucreMsbl 1 COBOKYITHOCTH LIENBIX,
55 palnoHaIbHBIX, UPPALUOHAIIBHBIX, bu6mmoreka [IOK
MOKa3aTeIbHbIX, JIOTapU(PMUIECKIX https://m.edsoo.ru/81cccfe9
YPABHEHUI U HEPABEHCTB
Hcnonb3oBanue rpadukoB GyHKIUN bu6mmoreka [IOK
56 .
Il pELIEHNs] YPAaBHEHUN U CUCTEM https://m.eds00.ru/039949bf
57 Hcnonb3oBanue rpadukoB GyHKIUN bu6mmoreka [IOK

JUIsl pEIIEHUs] YPABHEHUN U CUCTEM

https://m.edsoo.ru/a7d95f79
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IIpuMeHeHre ypaBHEHUMN, CUCTEM U
HEPABEHCTB K PELICHUIO

58 bubmuoreka [JOK
MaTeMaTHIeCKHIX 3az£aq W 337124 U3 hitps-//m.cdsoo.ru/ca878dcb
pa3IUYHBIX 00JaCTe HAyKU U
peaNbHON KU3HU
KonrponsHas pabora o Teme
59 ..HHTP /IbHas pabota 1o TeM Bu6nuoreka [JOK
Frrerpat i ero Hpﬁl}:&eHeHHﬂ' https://m.edsoo.ru/471¢735b
Cucrembl ypaBHEHUI
HatypanbHble 1 ienble yuciaa B bubmmoreka [IOK
60 .
3aJla4yax U3 peaibHOM KU3HU https://m.edsoo.ru/3ceel327
HatypanbHble 1 1ienble yuciaa B bubmmoreka [IOK
61 .
3a7a4ax U3 peaabHOU KU3HU https://m.edsoo.ru/a35a131d
62 HatypanbHble 1 ienble yuciaa B bu6mmoreka [IOK
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/ef10c49
63 I1 aK eJIBbIX YHCeN bubmorexa LIOK
PHIHAI ACTUMOCTH I https://m.edsoo.ru/51696a67
64 I1 aK CTH LIEJIBIX YUCEN bubmorexa LIOK
PHSHAIH ACTHMMO 5 https://m.edsoo.ru/fab81c0e
65 b bubmuoreka [JOK
PU3HAKH JIETUMOCTH IETBIX YUCET hitps-//m.cdsoo.ru/ef2c6e43
66 [ToBTOpeHme, 06001IEHNE, Bu6nuoreka [JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/0312cf8¢c
Bbubnuoreka [JOK
67 Hrorosast koHTpoONbHAsE paboTa hitps-//m.cdsoo. /2276973
O0001enue, cucTeMaTH3aIusa 3HaAHUH
68 3a Kypc anreOpbsl U Hadal bubmmoreka [JOK

mareMaruueckoro agaimsa 10-11
KJIaCCOB

https://m.edsoo.ru/3330f7ef
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OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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