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1. HACHOPT PABOYEW MPOI'PAMMBI YYEBHON JUCIIUIIJINHBI
OVY]1.04 MaremaTuka

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
Pabouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBIISICTCS YacThIO MPOTPAMMBI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
OI'OC CIIO mno cmeumansHoctu  40.02.01 TIPABO U OPI'AHU3ALIMA
COLUAJIBHOI'O OBECIIEYEHHN .

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:
YueOHas TucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. lesu 1 TpeOOBaHUSA K Pe3yJabTATAM OCBOCHUS Y4eOHOM JUCUUIJINHBI:

W3ydeHne TUCHUILIMHBI HapaBieHo Ha (popMHpOBaHUE OOMIMX KOMIETEHIIHH,
BKJIFOYAIOUIUX B c€0s CIIOCOOHOCTB:

OK 1. IlonumMath CyIIHOCTh M COLMAIBHYIO 3HAYMMOCTh CBOEH Oyayiiei
npodeccuu, NposIBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESTEIBHOCTh, BBIOMpPATh THUIIOBBIE
METO/Abl M CHOCOOBI BBINOJHEHUS NPO(ECCHOHANBHBIX 3aJad, OLEHUBATH UX
3 PEKTUBHOCTD U KAa4E€CTBO.

OK 3. [IpuHuMaTh pemeHus B CTAaHIAPTHBIX M HECTAHAAPTHBIX CUTYAIUsAX U
HECTH 332 HUX OTBETCTBEHHOCTh

OK 4. OcymiecTBisTh MOUCK W UCIOJIb30BaHUE WH(MOPMAIKN, HEOOXOIUMOM
14 3¢ (HEKTUBHOTO BBIMOJIHEHUSI TPO(ECCUOHANBHBIX 33]a4, MPO(HECCHOHATIBHOTO U
JMYHOCTHOI'O Pa3BHUTHSI.

OK 5. UcnonwszoBath HWHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
poeCCUOHATILHOM IESITEIIbHOCTH.

OK 6. Paborarb B KOJJIEKTMBE M KOMaHJEe, 3(PQPEKTHUBHO OOLIATHCA C
KOJUIETaMH, PYKOBOJCTBOM, IOTPEOUTEIISAMH.

OK 7. bparb Ha ce0s OTBETCTBEHHOCTh 3a padOTy YJIEHOB KOMAaH/bI
(MOIYMHEHHBIX ), PE3YJIbTAT BHINOJHEHUS 33/ IaHUM.

OK 8. CamocToATEnbHO ONpEeAeNaTh 3aJadyd  Npo(EeCCHOHATBHOIO H
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThCs CaMOOOpPa30BAHMEM, OCO3HAHHO IJIAHUPOBATH
MOBBIIICHUE KBATU(DUKALIIH.

OK 9. OpueHTupoBaTbCsi B YCIOBHSX IMOCTOSHHOTO HM3MEHEHUS MPaBOBOM
0a3bl.

OK 10. CobnrogaTh OCHOBBI 370pOBOTO O0pa3a >KM3HU, TPEOOBAHUS OXPAHBI
TpyJa.

OK 11. CobntogaTh Ae0BOM ITUKET, KyJIbTYpPYy U ICHUXOJIOTHUYECKHUE OCHOBBI
OOLIEHMSI, HOPMBI U MTPaBUJIa TOBEICHUS.

OK 12. IIposBIATh HETEPIUMOCTD K KOPPYIIIHOHHOMY ITOBE/ICHHUIO.

B pesynbpraTe OCBOEHMS Yy4€OHOM AMCIUIUIMHBI OOYYaIOIIMICSA JTOJHKEH
JOCTUYD CIEAYIOIINUE PE3YNIbTATHI:

JIMYHOCTHbIE!



— c(hOpPMHUPOBAHHOCTH MPEICTABIICHUIA O MATEMATHKE KaK YHUBEPCATHHOM
A3bIKE€ HAYKH, CPEJICTBE MOJEIMPOBAHUS SIBICHUNA U MPOILIECCOB, UACAX M METOIaX
MaTEeMaTUKH;

— MOHMMAaHWE 3HAYMMOCTU MAaTeMaTHKH JUIsl HAYYHO-TEXHUUYECKOIO Mporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHHMSI K MaTE€MaTHKEe KaK K YacTH O0OIleyYerIoBeueCKO
KyJbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUSI MATEMaTUKH, 3BOIIOLMEH
MaTEeMaTHUYECKUX UICH;

— Ppa3BUTHE JIOTUYECKOTO MBIIUICHUSI, MPOCTPAHCTBEHHOTO BOOOpaKeHUS,
ANTOPUTMHYECKOW KYJIBTYPhl, KPUTUYHOCTH MBINIICHUS HA YPOBHE, HEOOXOIUMOM
TSt Oy mymie mpoeCCHOHAIBHON JAESITEIIbHOCTH, VISl POJAODKCHHS 00pa30oBaHUs U
caMm000pa30BaHus;

— OBJIQJICHUE MATEeMATHYECKUMHU 3HAHUSIMU M YMEHHUSIMHU, HEOOXOAUMBIMHU B
MOBCEHEBHOM KU3HM, JIJI1 OCBOCHUS CMEXHBIX €CTECTBEHHOHAYUHBIX TUCHUIUIMH U
JTUCIUIUIMH MPOQPECCHOHAIBHOTO ITUKJIIA, JUIS MOJYy4YeHUss oOpa3oBaHUs B 00JIacTX,
He TPeOyIoUX YIIIyOJICHHOW MaTeMaTUYeCKON MOITOTOBKHY;

— TOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCIE
caM000pa30BaHUI0, Ha TPOTSHKEHUWUM BCEW JKU3HU; CO3HATEIBHOE OTHOIICHHUE K
HETIPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEHMIHONW NpoQecCUOHATbHOW U
OOIIIECTBEHHOM JICATCIILHOCTH;

— TOTOBHOCTH UM CIIOCOOHOCTb K CaMOCTOSATEIBHOM TBOPYECKOM U
OTBETCTBEHHOU JEATEIHLHOCTH;

— TOTOBHOCTh K KOJUIEKTMBHON paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEA0BATEIBLCKOM, TPOESKTHOM
U IPYTHX BHUAX JCATCILHOCTH;

— OTHOIICHHE K MPOoheCcCHOHATBHON IEITeIbHOCTH KaK BO3MOXKHOCTH Y4acTHSs
B PCIICHUHU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
po0Jem;

MeTanpeIMeTHbIE:

- YMEHHUE CaMOCTOSITEIILHO OMPEETATh IeNU JASSTEIbHOCTA U COCTABIISATh
MJIaHbl  JICSITEIBLHOCTH; CaMOCTOATENIBHO OCYIIECTBJISATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATh ACSATEILHOCTD;

— HCIONB30BaTh  BCE  BO3MOXHBIE  PECYpChl IS JIOCTHXKECHUS
MOCTABJICHHBIX 1IE€JIEH W peanu3aluy IJIAHOB JEATEIbHOCTH, BHIOMpATH YCIHEITHBIC
CTpaTEeTUH B Pa3TUYHBIX CUTYaIIHSIX;

— yMEHHUE MPOIYKTUBHO OOIIATHCS W B3aMMOJICUCTBOBATH B IPOIIECCE
COBMECTHOM JESATEIHHOCTH, YIUTHIBATH MO3UIIUN IPYTUX YIACTHUKOB JEATECIHLHOCTH,
3¢ PeKkTUBHO pa3peniaTh KOHPIUKTHI;

— BJIQJICHUE HaBBIKAMU I[103HABATEJIbHOW, y4eOHO-HUCCIIEIOBATEIILCKON U
MPOEKTHOM JEATENbHOCTH, HABBIKAMHU pa3pellieHusi Mpo0JeM; CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOUCKY METOJIOB PEIICHUS MPaKTUYECKUX 3aj1ad,
MPUMEHEHUIO PA3INYHBIX METOJIOB MTO3HAHNS,

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHON HH(POPMAIIMOHHO-
MO3HABATEIILHON JEeATEIbHOCTH, BKIIOUAs YMEHHE OPHUEHTHUPOBATHCS B PAZTUUHBIX



UCTOYHUKAX HMHPOpMAIUM, KPUTUYECKH OICHUBaTh M  HMHTEPIPETUPOBATH
UH(GOPMAIIUIO, TOJIYYaEMYI0 U3 PA3TUUYHBIX HICTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHE SICHO, JIOTUYHO U TOYHO
U3JIaraTb CBOKO TOYKY 3PEHHUS], HUCIOJb30BaTh AJECKBATHBIE SI3BIKOBBIE CPEICTBA; —
BJIaJICHUE HaBbIKAMH I103HABATEIBHOU PEQIIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YyNbTATOB M OCHOBAHWM, T'PAHMIL
CBOEr0 3HAaHWS M HE3HAHMSA, HOBBIX II03HABATENIBHBIX 331a4 U CPEACTB IS MX
JOCTHKECHUS;

- LEJICYyCTPEMIEHHOCT B NIOMCKaX W IPUHATAM  PELICHUH,
COO0pPa3UTEIBHOCTh U UHTYUIUS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX NPE/ICTABIICHUN;
CIIOCOOHOCTH BOCTIPUHUMATD KPACOTY U TAPMOHUIO MUPA;

NpeaMeTHbIE:

— c(hOpMHUPOBAHHOCTh MPE/ICTABICHUNA O MaTeMaTUKE KaK YacCTH MHPOBOM
KyJIbTYpPbl 1 MECT€ MATEMATHUKU B COBPEMEHHOW IIMBUIIM3ALIMU, CIIOCOOAX OMUCAHUS
ABJICHUN PEATBHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

— c(OpMUPOBAHHOCTh MPEACTABICHUA O MaTEMaTUYECKUX MOHATHIX Kak
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, NO3BOJSIONIMX OIMCHIBATH M H3y4aTh
pasHble TMPOLECCHl M SBJIEHUSA; IIOHMMAaHUE BO3MOKHOCTH AKCHOMATHYECKOIO
ITIOCTPOECHUS MATEMAaTHYECKUX TEOPUH;

— BIIAJICHUE METOJAaMHU J0Ka3aTeJIbCTB U AJITOPUTMOB PEILICHUs, YMEHHUE HUX
IIPUMEHATH, IIPOBOJMTH JI0KA3aTEIIbHBIE PACCYKIACHUS B XOI€ PELICHUS 3a/a4;

— BJIQJICHUE CTaHAAPTHBIMU I[PUEMaMHU pELICHUs PAlUOHAIBHBIX U
MppalOHaIbHBIX, II0KA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUUN U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM
yucsae JUIA MIOMCKAa IIyTH PEIIEHUS W WUIKOCTPAlMHd pELIeHUs YPaBHEHUN U
HEPABEHCTB;

—  c(hOpMHPOBAHHOCTh  MPEJACTAaBIEHUH OO0  OCHOBHBIX  MOHSTHUAX
MAaTeMaTUYECKOTO aHaju3a U UX CBOMCTBAX, BIIAJICHUE YMEHHEM XapaKTepHU30BaTh
noBefieHue (PyHKIMM, HCIOIb30BAHKUE MOTYUYEHHBIX 3HAHUW JIJIsl OMMCAHUs U aHaju3a
pEAIbHBIX 3aBUCUMOCTEN;

— BJAQJCHUE OCHOBHBIMH MOHATHUSMH O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; C(OPMHUPOBAHHOCTH YMEHHUS
pacrno3HaBaTh reoMeTprudeckue (PUrypsl Ha YepTekax, MOJEISIX U B PEaIbHOM MUDE;
MPUMEHEHNE U3YYEHHBIX CBOWCTB I€OMETPUYECKUX PUryp u (Gpopmys Ajis perieHus
r€OMETPUYECKUX 3a/1a4 U 3a4a4 C IPAKTUYECKUM CONEPIKAHUEM;

— c(hopMHpPOBAaHHOCTH MPEACTABICHUM O Mpoleccax M SBICHUAX, UMEIOUINX
BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUDE,
OCHOBHBIX MOHATHUSX 3JEMEHTAPHOW TEOPUU BEPOSATHOCTEM; YMEHUU HAXOIUTH U
OLICHMBATh BEPOSITHOCTH HACTYIUJICHUS COOBITUM B NPOCTEHIINX MPAKTHUYECKUX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKH CITyYalHbIX BEJINYUH;

— BJIQJICHUE HABBIKAMU MCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM
IIPU PELICHUU 33/1a4.

1.4. Koin4ecTBO 4aCOB HA 0CBOEHHE MPOrPaAaMMbI Y4e0HOH AUCUMILIUHBI:
MaxkcumanbpHOU yueOHON Harpy3ku oOydaromierocs 351 yac, B TOM 4ucIe:
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00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odyudaromerocs 234 yaca;
CaMOCTOSITeNIbHOM paboThl oOyuarormierocs 117 gacos.



1. CTPYKTYPA U COAEPKAHUE YUYEBHOUN JUCIIUILIVMHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii paboTbl O0bem yacoB
MakcumanbHas yueOHasi Harpy3ka (Bcero mo mporpamMmme JuCHHUILIHHBI) 351
Oos13aTesIbHAs ayIUTOPHAsI yueOHAasi HArpy3Ka (Bcero) 234
B TOM YHCJIE:
JICKIIMH, YPOKH 214
MPAKTUYECKHUE 3aHSTUS 20
CamocTosiTeJibHas padoTa o0yuyawiierocs (Bcero) 117

[TpomexyTouHas aTTectanus B popme:
| cemecTp - mpyrue GopMbl KOHTPOIS (CPEAHUIA OAILT IO TEKYIUM OLIEHKAM YCTIEBAaeMOCTH )
Il cemectp - SK3aMeH




2.2 TemaTn4yeckui JIAH U cofep:kanue ydyeOHoi qucuuniauasl OY 1.04 MatemaTuka

HaumeHoBaHue Conep:xkaHue yueOHOIro MaTepuaJa, 1adopaTopHbie U NPaAKTHYECKH e O0bem yacoB YpoBeHb Koawbl
pa3aesioB U TeEM 3aHSATHS, CAMOCTOSITe/IbHAsE padoTa 00y4yarouierocsi, Kypcopasi padora OCBOEHHSl | KOMIIETEHIUI,
(mpoekT) (eciu npedycmompeHul), NHbIE BUAbI Y4eOHOH padoThI B ¢popmupoBanuio
COOTBETCTBHM C Y4eOHBIM IJIAHOM KOTOPBIX
crnocodcTByer
3J1eMEeHT
NPOrpaMMbl
1 2 3 4 5
Beenenne Conep:xaHue yueOHOr0 MaTepUaa 2
Marematuka B  Hayke, TEXHUKE, JKOHOMHKE, HH()OPMAIIMOHHBIX 2 1
TEXHOJIOTUSIX W TPAKTUYECKOH aesTenbHOCTH. Llenm um 3amaum nM3ydeHus
maTematuku npu ocsoenuu npodeccuit CI10 u cnennansHocreit CIIO.
Pa3nea 1 AJITEBPA 151 OK 1-12
Tema 1.1. Coaep:xanue yueOHOTr0 MaTepHaJia 13
Pa3zButue nousaTusi 0 | JlelicTBUTENbHBIC YUCIIA. 2 1,2
uucie Ilenble ¥ palMOHAIBLHBIE YHCIIA. 2 12
[TpubnKkeHHbIe BBIYHCICHUS. 2 1,2
KoMIUIEKCHBIE YnCITa. 2 1,2
CamocrosiTeibHas padora o0y4yarommxcs Nel 5 3
Pemenue 3amau. BeimonHenne apudmeTndaeckux onepanui Haj
KOMILJIEKCHBIMH YHCIIaMH (CJI0KEHUE, YMHOKEHHE, AeJIeHHEe, BO3BEICHHE B
CTEIEHb).
Tema 1.2. Conep:xanue yueOHOTo MaTepHuaJa 31
KopHu, crenenu u Crenenu c efcTBUTENbHBIMU NOKa3aTeasiMu. CBOICTBA CTENIEHH © 2 1,2
Jorapu(pmbl JICHCTBUTEIIbHBIM IIOKA3aTEJIEM.
CreneHu ¢ palioHaJIbHBIMU ITOKA3aTENIIMU, UX CBOMCTBA. 2 1,2
Kopnu u crenenn. KopHr HaTypaJlbHOM CTENEHU M3 YKCIIA U X CBOWCTBA. 2 1,2
[TpeoOpa3oBaHue palOHATBHBIX, HPPALIMOHATBHBIX, CTETIEHHBIX U 4 1,2
TIOKA3aTeJIbHBIX BHIPAKECHUH.
Jlorapudm. Jlorapudm yrciaa. OCHOBHOE JOrapuPpMHUECKOE TOKIECTBO. 2 1,2
JlecaTHYHBIE U HATYpAJILHBIE JTOTapH(MBI.
[TpaBuna aeiictBuii ¢ norapudmamu. Ilepexo K HOBOMY OCHOBaHHUIO. 2 1,2
[TpeoOpa3oBanue JorapupMUUECKUX BHIPAKESHUH. 4 1,2
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ITpeoOpa3oBanue anredpandecKux BhIPAKECHUH. 4 1,2
IIpakTuyeckoe 3ansitue Nel 2 1,2
Passutue nonstus o yncne. Kopuu, crenenu u jorapumsl.
CamocrosiTesibHasi padoTa o0yuarommxcs Ne2 7 3
Pewenne 3anmau. I3BieyeHue KOpHS N-U CTENEHM M3 4YUCIA HA OCHOBE
omnpenenenus. HaxoxneHue  3HaueHUs  JOrapu(MoB HA  OCHOBE
ompeneneHusi. BrimonaHeHne mnpeoOpa3oBaHMN BBIPAKEHHUH, HPUMEHSS
(G opMyIIbl, CBA3aHHBIE CO CBOMCTBAMHU JIOrapu(MOB.
Tema 1.3. Copnepxxanue yueOHOIro MaTepuasa 14
DyHKIUH, UX Oyaknun. OOmacTh  ONpeAcsieHHs] W MHOXKECTBO 3HAYCHHH; Tpaduk 2 1,2
cBoiicTBa M rpaduku | QyHKIMH, [OCTpOeHHE TpadukoB QYHKUIWH, 3aAaHHBIX Pa3IMYHBIMH
Croco6amu.
CsoiicTBa GyHKIUY. MOHOTOHHOCTD, YETHOCTb, HEYETHOCTb, 2 1,2
OrPaHUYEHHOCTh, MEPUOAUYHOCTD. [IpoMexkyTkH Bo3pacTaHus U yObIBaHUS,
HanOoJbIlIee W HAMMEHBIIEE 3HAYCHHS, TOYKU IKCTpemyma. | 'paduyeckas
UHTEpHpeTalys.
[Tpumepsl (QYHKIMOHANBHBIX 3aBUCUMOCTEH B peEAIbHBIX MpoIeccax U 2 1,2
sBNeHUAX. Apudmerndyeckue onepanuu Han QyHKuusmu.  CroxHas
dbynkius (komnosunus). [ToHsiTHE 0 HENPEPHIBHOCTH (PYHKIIHH.
Oo6patabie pynkmuu. O61acTh ONpeneeHus U 007JacTh 3HAYCHUI 00PATHOM 2 1,2
¢bynkuuu. I'paduk oOpaTtHON HyHKIMH.
CamocrosiTeibHas padoTa odyuarommxcst Ne3 2 3
Pemenue 3anau. M3yuenue onpenenenuii 4ncioBoi GyHKIUHU, apryMeHTa
(GyHKIMY, 3HaueHus1 QYHKIUU.
CamocrosiTeibHas padora o0y4yarommxcs Ned 2 3
Pemenue 3amau. Crioco0bl 3agaaus QYHKITHIA.
CamocrosiTesibHast padora NeS 2 3
Haxosxnenue obiactu onpesenaeHns U 006JacTi 3HaueHUH QyHKIUH.
Pemenue 3agau
Tema 1.4. Copnepxanue y4eOHOIro MaTepuaJa 27
OcHoBBI Pannannas mepa yrna. BpamartenbHoe IBHKEHUE. 2 1,2
TPUTOHOMETPHH. CuHyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIA. 2 1,2
OcHoBHbIE TOHATHS 3HaKH, YUCJIOBbIE 3HAUEHUS U CBOWCTBA TPUTOHOMETPUUYECKUX (PYHKIIMH. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 2 1,2
@opmyIibl IpUBEACHUs. MeXCecCHOHHAs aTTecTalusl. 2 1,2
CuHyC, KOCHHYC U TAHT€HC CYMMBI M Pa3HOCTH JBYX yrii0B. DOpMYyIIbI 2 1,2
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CJIOKCHHMUA.

CuHyC ¥ KOCHHYC JIBOMHOTO yTJIa. 2 1,2
@opmyiiel yaBoeHus. ©opMyIbl OJOBUHHOTO YTJIA. 2 1,2
IIpakTuyeckoe 3ansiTue Ne2 2 1,2
OcHOBHBIE TIOHATHS TPUTOHOMETpHH. OCHOBHBIE TPUTOHOMETPUYECKHE
ToKJecTBa. Pemmenue 3agay
CamocrosiTeibHas padora odyuarommxcs Ne6 6 3
Pemenue 3anau. BemmonHenne npeodpa3oBaHUil BEIPAKEHUN, TPUMEHSIS
OCHOBHBIC TPHTOHOMETPHUECKUE TOXKJIECTBA.
CamocrosiTejibHasi padoTa o0yuyarwuuxcsi Ne7 3 3
Pemenne 3anad. Jloka3areabCTBO TPUTOHOMETPUUECKUX TOXKIECTB.
Tema 1.5. Coaep:xanue yueOHOTr0o MaTepHaJia 17
IIpeoOpa3oBanus [TpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIIUN B TPOU3BE/ICHUE. 2 1,2
npocTedmux [IpeoOpa3oBanue MPOU3BEICHHUS TPUTOHOMETPUIECKUX (QYHKIIUI B CYMMY.
TPUTOHOMETPHYECKHX | BeipakeHHE TPUTOHOMETPUYCCKUX (DYHKIIHIA Yepe3 TAHICHC TTOJIOBUHHOTO 2 1,2
BbIpaKeHU apryMeHTa.
ApKcuHYC, apKKOCHHYC, apKTaHreHc uucina. [Ipocreitmue 2 1,2
TPUTOHOMETPHYECKHE YPAaBHEHHUSI.
[Ipocreiimye TPUTOHOMETPHUYECKUE HEPABCHCTRA. 2 1,2
IIpakTuyeckoe 3ansitue Ne3 2 1,2
[TpeoOpa3oBaHus MpocTEHIINX TPUTOHOMETPUUYECKHUX BhIpakeHHH. Perenue
IIPOCTEUIINX TPUTOHOMETPUYECKNX YPABHEHUN U HEPABEHCTB.
CamocrosiTeibHas padoTa odyuawmmxcs Ne§ 3 3
ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. Pemenue 3a1a4y
CamocrosiTe/ibHasi padoTa o0yuarommuxcst Ne9 4 3
Pemenue 3aau. Pernenne TpUroHOMETpUYECKUX YPABHEHUH M HEPABEHCTB.
Tema 1.6. Conep:xanue yueOHOTo MaTepuaJia 13
Crenennsie, CreneHHsble, IOKa3aTeNbHbIe U JIorapudmudeckue pyHkuuu. OnpeeneHus, 2 1,2
NnoKa3aTeJibHbIE, UX CBOWMCTBA M TpaduKH.
Jorapupmudeckne u | Tpuronomerpuueckue GyHkuun. OnpeneneHns, X CBOMCTBA U rpaduKu. 2 1,2
TpUroHomerpu4deckue | [IpeoGpasosanus rpadukos. [lapanienbHblil nepeHoc, CUMMETpUs 2 1,2
(l)yHKIIHH. OﬁpﬂTHble OTHOCHUTEJILHO Ocen KOOpAWHAT U CUMMETpUS OTHOCUTEJILHO Hayajia
TPUTOHOMETPHYECKHE | KOOPAMHAT, CAMMETPHS OTHOCUTEIBHO NMPAMON Y = X, PACTSKEHUE U CHKATHE
GyHkuun BJIOJIb OCEIl KOOP/IMHAT.
OO6paTHble TPUrOHOMETpUUYECKHE QYHKITMI 2 1,2
IlpakTuyeckoe 3ansitue Ned 2 1,2
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HccnenoBanue ¢pyukuuu. Iloctpoenue u nmpeodpasoBanus rpagukos
(GYHKIMHA C UCTIOIH30BAaHUEM UX CBOMCTB.

CamocrosiTeibHas padora odyuarommxcs Nel0 3 1,2
Pemenue 3amau. M3ydueHue onpeaeneHuii YucioBo GyHKIMH, apryMeHTa
¢bynkuny, 3Havenns pynkuu. CrocoOsl 3ananus Gynkumii. Haxoxaenne
o0acTu onpezeneHus u o0sacTy 3HadyeHui pyHkuuu. ['eomerpuueckue
npeoOpa3oBanus rpaguKoB QYHKIIHH.
Tema 1.7. Conep:xkaHue yueOHOro MaTepHaJia 30
YpaBHeHus u YpaBHeHus U cucTeMbl ypaBHeHu. HepaBencTBa. PaBHOCHIIBHOCTB 2 1,2
HEpPaBeHCTBa ypaBHEHMI, HEpaBEHCTB, cucTeM. OCHOBHBIE IIPUEMBbI UX PELICHUS
(pa3noxeHue Ha MHOXKMTEIM, BBEIEHUE HOBBIX HEU3BECTHBIX, [10JICTAHOBKA,
rpaduIeCKuii METO.).
Hcnonp3oBaHue CBOMCTB U IpauKoB (PyHKUMI IpU PELLICHUU YPaBHEHUH U 2 1,2
HepaBeHCTB. MeTo/1 HHTEpBAJIOB.
PanmonanbHbIe, MppallMOHATBHBIC YPAaBHEHHsI, HEPABEHCTBA U CHCTEMBI. 2 1,2
[TokazaTenbHbIC YpaBHEHUS. 2 1,2
IToka3zaTenbpbHbIC HEPABEHCTBA. 2 1,2
Jlorapugmuueckue ypaBHEHUS] 1 HEPABEHCTBA. 2 1,2
TpuronomeTpuyeckue ypaBHEHHUSI. 2 1,2
TpuronomeTpuyecKrue HEPaBEHCTBA. 2 1,2
N300pakeHre Ha KOOPJMHATHON TJIOCKOCTH MHOKECTBA PELICHUN 2 1,2
yYpaBHEHHIA U HEPABEHCTB C IBYMs IEPEMEHHBIMH U X CHCTEM.
IIpakTuyeckoe 3ansitue NeS 2 1,2
YpaBHeHus U cucTeMbl ypaBHeHU. HepasencTsa. Mcnonb3oBaHue CBOWCTB
U rpaduKoB (QYHKIMHI NPU PENICHUH YPaBHEHUH U HEPABEHCTB.
CamocrositeibHas padora Nell 5 3
Pemenne  panMoOHaNBHBIX,  WPpPAlMOHAIBHBIX,  MOKAa3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPAaBHEHUH, HEPABEHCTB M CUCTEM YpaBHEHUH.
CamocrosiTesibHasi padoTa o0yuarommuxcsi Nel2 5 3
Pemmenue 3anad. [IpuMeneHre MeToa MHTEPBAJIOB NP PEIIEHUH HEPABEHCTB.
['paduueckoe pernieHne TMHEHHBIX U KBAIPATHBIX HEPABEHCTB C IBYMS
NEPEMEHHBIMH UX CHCTEM.
IToBTOpEeHue [ToBTopenue tem: Kopuu, crenenu u jgorapudmsl. OCHOBHBIE 2 1,2
TPUTOHOMETPUUECKHE TOKIECTBA.
CamocrosiTesibHas padoTa odyuyarmuxcs: Nel3 4 3

IToaroroBka k OK3aMCHY, pCIICHUC 3a1a4.

12




IIpomexyTouHas arTecTanus — Apyrue GopmMbl KOHTPOJIA (CPpeAHHI 0211 0 TEKYIIHM OlleHKaM

yCrneBaeMoCTH)
Pa3nen 2 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A 65
Tema 2.1. Conep:xaHue yueOHOTro MaTepHaJia 7 OK 1-12
ITocaenoBareabHocTH | CriocoObI 3aaHUsA U CBOMCTBA YHCIIOBLIX IocienoBarensHocreil. [ToHsTue o 2 1,2
npejene nocieaoareabHocTy. CylllecTBOBaHUE Mpezesia MOHOTOHHOM
OTpaHUYEHHON TOCIIEJOBATEIBHOCTH.
CyMMHpOBaHHUE MTOCIIEI0BATEILHOCTEN. beckoHeuHo yObIBarommas 2 1,2
reOMETPUYECKasi POTPECCHS U €€ CYMMA.
CamocrosiTejibHasi padoTa o0yuyarommuxcsi Nel4 3 3
Pemenue 3agay. CriocoOBI 3a1aHust YMCIOBOM TOCIEI0BATEIBHOCTH, CyMMa
MIEPBBIX IT WICHOB OECKOHEYHO YOBIBAIOIIEH reoMeTpruecKo nmporpeccun. [penen
YHCJIOBOM I1OCIICAOBATCIIBHOCTH.
Tema 2.2. Coaep:xanue yueOHOTro MaTepuaJia 32
IIponssonnas [TonsiTHE O TPOU3BOAHON (PYHKINH, €€ TEOMETPUIESCKUN U (PU3HUECKUIA 2 1,2
CMBICII.
ITpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEACHHUSI, YACTHOTO. 2 1,2
[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIINH. 2 1,2
YpaBHeHUe KacaTelbHOW K TpaduKy () YHKIIHH. 2 1,2
[TpousBoaubie 00paTHON QYHKIIMM ¥ KOMITO3UITUN (DYHKIIHH. 2 1,2
[Tpon3BoHast CIOKHON (HYHKIIUH. 2 1,2
Bropast npousBoiHas, ee reoMeTpUUeCKUi U GU3HMUECKUN CMBICIT. 2 1,2
HaxoxaeHne ckopocTH Juis mporiecca, 3aJaHHoro (popmynoi u rpadukom.
[TpruMeHeHre TPOU3BOJHON K UCCIIEeI0OBAaHUIO (DYHKIUI U TOCTPOCHUIO 2 1,2
rpauKoB.
[TprMepsI UCITOJIB30BAHUS TTPOU3BOTHON JUTSI HAXOXKACHUS HAMTYJIIErO 2 1,2
pelieHus B MPHUKJIAIHBIX 3aadax.
IIpakTuyeckoe 3ausitue Ne6 2 1,2
[TocnenoBarenpHOCTH. [Ipon3BoAHAS.
CamocrosiTeibHas padora odyuarommxcs Nel5 12 3
Pemenue 3amau. CocraBrneHue ypaBHEHHsI KacaTeIbHOU K rpaduKy
¢GbyHKIMH. BerauciieHue mpou3BOAHBIX OCHOBHBIX JJIEMEHTAPHBIX ()YHKIIHH.
[TpumeHneHne MPOU3BOTHON K UcceIoBaHUIO QyHKIUH. CXeMa OCTPOCHUs
rpaduxoB GpyHkuuii. Mcnonab3oBanue Npou3BOAHON /17151 U3yYEHHUS! CBOWCTB
(GyHKIUH ¥ TOCTPOEHHsI IpauKOB.
Tema 2.3. ConeprxaHue y4eOHOro Mmatepuasa 26
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IlepBooOpa3nas u [TepBooOpasHas u MHTETpal. 2 1,2
HHTErpaJj Tabnmira mepBooOpa3HBIX. 2 1,2
Heonpenenennblit unTerpas. 4 1,2
Onpenenennbiii uaTerpain. ®opmyna Herotona—Jleitoauna. 4 1,2
[IpumeneHue onpeneneHHOro HHTErpaja A HaX0XKICHUs TIOIaan 2 1,2
KPUBOJIMHEWHOW TpaIeiuu.
[Tpumepsl MpUMEHEHUsI HHTETpasia B PU3UKE U TCOMETPHH. 2 1,2
IIpakTHyeckoe 3ansitue Ne7 2 1,2
ITepBooOpasnas u uHTerpas. @opmyna Hetorona-Jleitoaua.
CamocrtositenbHas padora Nel6 Pemenue 3anau. MaTerpan u 8 3
nepBooOpasHas. Teopema Hetorona—JleliOHua.
Pa3znen 3 TEOMETPUS 85
Tema 3.1. Coaep:xxanue yueOHOro MaTepHaJia 19 OK 1-12
Koopaunatel u [TpsimoyronbHas (AekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 2 1,2
BEKTOPbI Dopmyna pacCTOSHUS MEXKAY IBYMsI TOUYKaAMHU.
YpaBHeHus ceprl, MIOCKOCTH U MPSIMOM. 2 1,2
Bekropsl. Monyns Bektopa. PaBeHcTBO BekTOpoB. KoopauHaTel BEKTOpa. 2 1,2
CJ10’)KeHHE BEKTOPOB. 2 1,2
YMHOKEHUE BEKTOpa Ha YnCio. Pa3iioxkeHne BEKTopa 10 HaIPaBICHUSIM. 2 1,2
VYron mexay nBymsi BekTopamu. [Ipoekiust BeKTopa Ha oCh 2 1,2
CxassipHO€ MPOU3BE/IEHUE BEKTOPOB. 2 1,2
Hcnonb30BaHue KOOPAMHAT U BEKTOPOB NPHU PELICHUH MaTeMaTHYeCKUX W 2 1,2
NPUKJIAJTHBIX 33/1a4.
CamocrosiTebHas padoTa odyuawmmxcs Ne 17 3 3
Pemienvie 3a1au. OnpeienneHre KOOpANHAT TOYEK B MpocTpaHcTBe. Popmyra
pacCTOSIHUS MEXTY ABYMsI TOUKaMH, (opMysIa KOOPAHHAT CepeTUHBI
OTpe3Ka.
Tema 3.2. Conep:xanue yueOHOTro MaTepHaJia 32
IIpsimblie u miI0cKocTH | B3anMHOe pacnosioxkeHue AByX MPSIMbIX B IPOCTPAHCTBE. 2 1,2
B IPOCTPAHCTBE [TapannenbHOCTh NPSAMON M TWIOCKOCTH. [TapaninenbHOCTh MITOCKOCTEM. 2 1,2
ITeprieHAUKYIApHOCTD MPSIMON U IJIOCKOCTH. 2 1,2
[leprieHIUKYIsIp ¥ HAKJIOHHAsE. MEXCEeCCHOHHAS aTTECTAIHS. 2 1,2
Yroa Mexay nNpsiMOi U INIOCKOCTBIO. 2 1,2
JIByrpaHHbIil yroa. Yroa Mexay MI0CKOCTSIMHU. 2 1,2
[lepneHAMKyYISIPHOCT JBYX MJIOCKOCTEH. 2 1,2
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['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: MApAJUIETIbHBIN MTEPEHOC, 2
CUMMETPUS OTHOCUTENIHHO MIIOCKOCTH.
[TapannensHoe npoexktupoBanue [1nomans opToroHasbHON IPOEKINH. 2 1,2
N3o00pakeHne mpoCcTpaHCTBEHHBIX (PHUTYD. 2 1,2
IIpakTyeckoe 3ansitue Ne8 2 1,2
Koopaunats! u BekTopsl. [Ipsimble 1 MIIOCKOCTH B TPOCTPAHCTBE.
CamocrosiTeibHast padota o0yuarommxcest Ne 18 10 3
Pemenne 3agay. [Toctpoenue npsameix U miockoctei. [locrpoenne
MIEPIEHAMKYJISIPA M HAKJIOHHOM K TIOCKOCTH. [TocTpoeHue yriia Mexny HaKJIOHHOM
U TJIOCKOCTBIO.
Tema 3.3. Coaep:xanue yueOHOTro MaTepHaJia 16
MHororpaHHuku Bepmmnsl, pedpa, rpanu MHOrorpasHuka. Pazseptka. MHOrorpaHHble yribl. 2 1,2
Brinykiieie MHororpannuku. Teopema Ditnepa.
[Tpusma. IIpsimas u HaknoHHas npusma. [IpaBuiibHas npusma. 2 1,2
[Tapannenenunen. Ky6
IInpamupa. [IpaBriibHas nupamuaa. Y ceuennas nupamuna. Terpasap. 2 1,2
Cummetpun B KyOe, B mapajienenuie/ie, B npusme u nupamuae. CeueHus 2 1,2
KyOa, MPU3MBI U IUPAMHU/IBL.
[IpencraBieHue o MpaBUIbLHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTa’ap, 2 1,2
JOICKAdAP U UKOCAIIP).
CamocrositeibHas padora o0y4yarommxcs Nel9 6 3
N306paxeHre 0CHOBHBIX MHOTOTpaHHUKOB. [Ipu3ma. [Tnomane ee
NOBEPXHOCTHU. BrInosHeHne yepTexel Mo yCI0BUSM 33a4 U UX PeLIeHHE.
Tema 3.4. Conep:xanue yueOHOTro MaTepHaJia 14
Teaa n nosepxnocrn | [lwmuap. OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTh, 00pazyrolas, 2 1,2
BpaleHust pa3BepTKa.
Konyc. OcHoBanue, BbicoTa, 00KOBasi IOBEPXHOCTh, 0Opasyrorias, 2 1,2
pa3BepTKa. Y CEUEHHBIH KOHYC.
OceBble CEUCHUS U CEUCHMUS, TapaJlJIeIbHBIE OCHOBAHUIO. 2 1,2
[lap u cepa, ux ceuenus. KacatenpHas mI0cKocThb K cdepe. 2 1,2
CamocrosiTeibHas padoTta Ne2( 6 3
Pemenue 3anau. Buael nunusapa. Y cedennsli konyc. [lmomans ero
TIOBEPXHOCTH.
Tema 3.5. Copnepxxanue yueOHOro MaTepuaJa 14
HN3mepenus B O6bem u ero uzmepenue. urerpansuas popmyna oobema. opmyInbl 2 1,2
reoMeTpuM o0beMa Ky0a, MpsIMOYTOJIbHOTO MapajuleNenuIeaa, IPU3Mbl, IMIMHApPA.
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®opmyiel 00beMa THpaMUAbI U KOHyca. @OpMYIIbI IJIOIA U ITOBEPXHOCTEH 2 1,2
IUIMHAPA U KOHyca. Popmyiibl 00beMa 1apa u Iomagm chepsl.
[Tomobue Ten. OTHOIICHUS TUTOMIA/ICH MOBEPXHOCTEH M 00BEMOB MOAOOHBIX 2 1,2
TeJl.
IIpakTHyeckoe 3ansitue Ne9 2 1,2
Muororpannuku. Tena u noBepxHocTy BpaieHus. Vi3mepenus B
TeOMETPHUH.
CamocrosiTejibHasi padoTa odyuyarmuxcsi Ne 21 6 3
Perenue 3ana4. Haxoxxaenue momanu cedenus. [nomanu nosepxHocreu
cepuyeckux cermenTa u nosca. O6beMbl apasuienenunesia, Ipu3Msl,
UpaMUJIbl U yceueHHoU nupamuibl. @opmyiia o0bema Kyoa.
Paznen 4 KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOATHOCTEM 26
Tema 4.1. Coaep:xanue yueOHOTro MaTepuaJia 8 OK 1-12
JIEeMEeHTBI OcHoBHbIE IOHATHSA KOMOMHATOpUKH. Pa3melienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPUKH COYeTaHusl.
3ajaun HaA TO/ICUET YKCIIa Pa3MEILICHUM, TEPECTaHOBOK, COUETAHUH. 2 1,2
Pemienue 3a1au Ha nepe0op BapuaHTOB.
®opmyna bunoma Herotona. CBolcTBa OMHOMUHATIBHBIX KO PHUIIMEHTOB. 2 1,2
Tpeyronsuuk [Tackans.
CamocrosiTeibHas padora odyuarommxcs Ne22 2 3
Pemienue 3a1a4 Ha nepeGop BapHaHTOB.
Tema 4.2. Conep:xanue yueOHOTro MaTepHaJia 8
DJIeMeHTBI TeOpHH CoObITHE, BEpOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSTHOCTEH. 2 1,2
BepoOsSITHOCTEH [ToHsiTHe 0 HE3aBUCUMOCTHU COOBITHH.
JuckpeTHas ciiydaiiHasi BETMYMHA, 3aKOH €€ pacnpeeneHus. YucioBbie 2 1,2
XapaKTEePUCTUKH TUCKPETHOH ciydaiiHoll BennuuHbl. [IoHsATHE 0 3aKOHE
OOJIBIINX YHCEIL.
Pemenue npakTHuecKuX 3a7ay Ha HAX0XKJICHUE BEPOSITHOCTH COOBITUS U 2 1,2
YHCJIOBBIX XAPAKTEPUCTHUK TUCKPETHON CIy4alHON BEJTUYMHBI.
CamocrosiTeibHas padora o0yuarommxcs Ne 23 2 3
Brruncnenue B mpocTeHIINX Ci1y4asiX BEpOATHOCTH COOBITHI Ha OCHOBE
noJicueTa yrcia ucxozoB. Perenue 3anad.
Tema 4.3. Conep:xanue yueOHOro MaTepuaJia 10
DJIeMEeHThI [TpencraBienne qaHHBIX (TAOIUIII, TUArpaMMBbl, TpadUKH) 2 1,2
MaTeMaTH4eCKOM ['eHepasibHast COBOKYITHOCTb, BEIOOPKA, CpeIHEE apuU(PMETHUUECKOe, MEHaHa. 2 1,2
CTATHCTHKHU [ToHsiTHE 0 33/1a4axX MaTeMaTUYeCKON CTaTUCTUKH. PerieHne mpakTuyecKux 2 1,2
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3ala4 ¢ IPpUMCHCHUCM BCPOATHOCTHBIX MCTOIOB.

IIpakTuyeckoe 3ansitue Nel( 2
DneMeHThl KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M MaTEMAaTUIECKON

CTATUCTHKH.

CamocrosiTeibHast padoTa o0yuyarommxcest Ne 24 2

HcTopus pa3BUTHS KOMOMHATOPUKU, TEOPUH BEPOSITHOCTE U CTATUCTUKH U
UX POJIb B PA3IUYHBIX cepax 4eI0BEUeCKOM KUZHEACATEIIbHOCTH.
[TonroroBuTh pedepat u npe3eHTaIHIo.

IloBTOpPEHME IToBTOpenue TeM: OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. Pemienne 6
YPaBHEHMI, CCTEM ypaBHEHUI U HepaBeHCTB. [Ipon3BoHas,
nepBOOOpa3Hasi M HHTETpadl.

CamocrosiTesibHas padora o0yuarmuxcs Ne 25 6
[ToaroroBka K 3K3aMeHy, peIICHHE 3a/1au.

HpOMe?KyTO‘lHaH aTTeCTallud - IK3aMCH

Hroro mo pucuuninue: 351

17




3.YCJOBUS PEAJIM3AIIMA TPOT'PAMMBI YYEEHOM
JANCHUITJINHBI

3.1. TpeOoBaHus K MAaTEPHATBLHO-TEXHUYECKOMY O0eCIedeHUuI0 y4eOHo
AUCIHMILINHDI:

Peanmuzanuss mporpaMMbl JHCHMIUIMHBI TpeOyeT HaIu4us Y4eOHOro
kaOWHeTa MaTEeMaTUKH JUIA TPOBEICHUS 3aHATHA  JICKIIMOHHOTO  THIIA,
MPAKTUYECKUX 3aHATHHA, B TOM YHUCJIEC TPYIINOBBIX, WHINUBUIAYAITbHBIX,
MMUCEMEHHBIX, YCTHBIX KOHCYJBTAIMH, TEKYIIETO KOHTPOJS U MPOMEKYTOUHOU
aTTECTAIUH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

- cuenuanim3upoBaHHas MeOenb  (CTOMBI, CTYlbs 10  KOJHUYECTBY
o0y4Jaronmxcs);

- IOCKa YYeHHUYEeCKasl.

TexHauyeckue cpencTra 00ydeHus:

- KOMIIbIOTEp (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOECKTOP, SKPaH.

YueOHo-HATNISIIHBIE TTOCOOMS: TUIaKaThl, Yy4eOHO-HArJIsAHBIE TMOCOOHS,
oOecrieunBaOIIMEe TeMaTHYECKHUE WIUIIOCTpalid 1o  pabodeidt  mporpamme
JTUCIUIUIMHBI, B TOM 4YHCJE, BHIEO-ayJUO MaTepHaibl, KOMITBIOTEPHBIC
TIPE3eHTAIlNH.

KoMmproTep w#MeeT J0CTyll K DJIEKTPOHHO-OMOJMOTEYHBIM CHCTEMaM,
BBIXOJl B JI00AJIBHYIO CeTh VIHTEpHET, OCHAIEH JWIICH3UOHHBIM MPOTPAMMHBIM
oOecrieueHUEM.

3.2. VYuyeOHO-MeToaMuYeckOoe M HHPOPMALMOHHOE obecledyeHue
peajM3annu y4eOHOH TUCHMIINHBI

OcHoBHbIE yueOHbIe U3IaHUs

1. bammakos, M. Y. Marematuka: yueonnk /M.U. bammakos.- 2-e uzn.,
crep.- M.: KHOPYC, 2019.- 394c.- (CI1O) https://www.book.ru

2. boromonos, H.B., Camoiinenko, I1.11. Maremaruka: yueOnuk jmius CI1IO
/H.B. boromonos, ILHW. Cawmoiinenko.- M.: HOpaiit, 2019.- 40lc.-
(ITpodeccronanpHOe oOpa3oBanue) https://urait.ru

3. boromosioB, H.B. Ilpaktnueckue 3aganus no marematuke. B 2-x u.
Y.1: yueb. mocodbue qs CITO /H.B. boromornos.- 11-e uzn., nepepad. u gom.- M.:
FOpaiit, 2019.- 326¢.- (IIpodeccronanbroe 06pa3oBanue). https://urait.ru

4, boromosioB, H.B. Ilpaktnueckue 3aganusg no marematuke. B 2-x u.
Y.2: yueb. mocodbue qs CITO /H.B. boromornos.- 11-e uzn., nepepad. u gom.- M.:
FOpaiit, 2019.- 251c¢.- (ITpodeccuonanbaoe oOpa3zoBanue). https://urait.ru

5. TyceB, B.A. 'eomerpus: ydeOHOEe mOCOOME JII  CPEIHETO
1poheCCHOHAIBHOTO oOpazoBaHus / B. A.T'yces, . b. KoxyxoB,
A. A. IIpokodreB. — 2-e u3m., ucap. u aom. — Mocksa: M3narensctBo HOpaiir,
2020. — 280 c. — (IlpodeccuonanbHoe oOpa3oBanue) https://urait.ru

JlonosiHUTEIbHBIE YUeOHbIe U3IaHUs
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

6. boromonos, H. B. AnreOpa u Havana ananuza: ydyeOHOe mocoOue st
cpea”ero TmpodeccuoHanbHoro oo6paszoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBo FOpaiit, 2020. — 240 c. — (IIpodeccuonanbroe oOpazoBanue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromosioB, H. B. Maremartuka. 3agaun ¢ pemieHusiMa B 2 4. Yactp 1 :
yueOHOe  1ocoOMe I CcpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. B. boromonoB. — 2-¢ u3a., ucmp. u gon. — Mocksa : M3natensctBo HOpaiir,
2020. — 439 c.— (IIpodeccuonanbroe obOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Martemartuka. 3agaun ¢ pemieHusiMu B 2 4. Yactp 2 :
yugeOHOe  TocoOme i1 CcpeaHero  npodeccHoHaIbHOTO — 0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 320 c. — (IIpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-
09135-9. I'pudp YMO CIIO https://urait.ru

9. MaremaTuka: anreOpa U Hayajla MaTEMaTUYECKOTO aHaJIM3a, FEOMETPUS
Juts ipodeccuil U CHeUaIbHOCTEN COIMaIbHO-d9KOHOMUYEeCcKoTo npoduiist/ ['yce
B.A. , I'puropseB C.I'. , UBonruna C.B. - 2-e n3g. crep.— M.: Akanemus,
2018.- 416 c. https://academia-library.ru

HNHuTepHer-pecypcsl

10.. www.fcior.edu.ru (®enepanbHbIi HEHTP HHPOPMAIIHOHHO-
oOpazoBaTenbHbIX pecypcoB (PIIUOP)).

11. www.school-collection.edu.ru (Enqunas KoJICKIUS IUPPOBHIX
00pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (O6pa3oBatenbHblii mopTai «Yueday: « Y poKm»
(www. uroki. ru)

MeToanueckue yKa3aHusl I OOy4alOUIIUXC 1O  OCBOECHHIO
AUCHUNITIHHBI

13. Meronuueckne ykazaHus JUIsi OOYYaIOIMIUXCS IO  BBIMOJHEHUIO
MPAKTUYECKUX PaOOT.

14. Metoauueckue ykazaHus Jjisi 00y4arolmuXcsl MO BBIMOJHEHUIO 3aIaHUI
CaMOCTOSATENbHON pabOTHI.
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https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA YUYEBHOM

JUCHUIIVIMHBI

4.1. ®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3YJIbTATOB 00y4eHH s

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISI M OlleHKH
pe3yabTaToB
o0yueHust

Obwue Komnemenyuu:

OK 1. IloHumMarb CYIIHOCTh M COUHMAIbHYIO 3HAUYUMOCTh CBOEH
Oyaymeit mpodeccuu, MpOsBIATh K HEH YCTOHYMBBIN HHTEpEC.

OK 2. Opranu3oBbiBaThb COOCTBEHHYIO J€ATEIBHOCTh, BBIOMPATH
TUTIOBBIC METOABI M CIOCOOBI BHITIOJHEHHS MPO(EeCcCHOHANBHBIX 3a/1a4,
OILICHUBATh UX 3(PPEKTUBHOCTH U KaYECTBO.

OK 3. IlpuHMMaTh pemieHuss B CTaHAAPTHBIX W HECTAHJAPTHBIX
CUTYallUsAX U HECTHU 32 HUX OTBETCTBEHHOCTh

OK 4. OcymectBisaTh TMOWCK H HCHOJIb30BaHHWE HWH(POPMALINH,
HeoOXoaumMor st 3((PEKTUBHOTO BBITIOJHEHHS] MPOQPECCHOHATBHBIX
3a1a4, Mpo(eCCHOHATBHOTO U JIMYHOCTHOTO PA3BUTHSI.

OK 5. Hcnons3oBaTh nH(GOPMaIMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH B IPO(HECCUOHATBLHOM A TEIIbHOCTH.

OK 6. PaGoraTth B KOJUIGKTUBE M KOMaHJE, 3((HEKTUBHO OOIIATHCS C
KOJJIEraMH, PYKOBO/ICTBOM, IIOTPEOUTEISIMH.

OK 7. bpatrb Ha cebsi OTBETCTBEHHOCTh 3a Pa0OTy YJICHOB KOMAaH/IbI
(TTOAYMHEHHBIX ), PE3YJIbTAT BHITOJHCHUS 33 JaHUH.

OK 8. CaMmocTosTenbHO OIpenessaTh 3aJauyu MPOPECCHOHANBHOTO H
JMYHOCTHOTO PAa3BUTHUS, 3aHUMAThbCsl CaMOOOpPa30BaHMEM, OCO3HAHHO
TUTAHUPOBATH MOBBINIEHUE KBATHPUKAIUH.

OK 9. OpueHTHpoBaTbCS B YCJIOBHSX TIOCTOSHHOTO HW3MEHEHHS
paBoOBOM 0a3bl.

OK 10. CoGmroath OCHOBBI 3I0pOBOr0 00Opasa >KU3HHU, TPEOOBAHUS
OXpaHbl Tpy/a.

OK 11. CobOmonath N€IOBOM ITHUKET, KYJIbTYpPY U TICHXOJOTHYECKHE
OCHOBBI O0IIIEHHs, HOPMBI U TIPaBUJIa TIOBEICHUSI.

OK 12. IIposiBIATE HETEPIUMOCTD K KOPPYILIMOHHOMY IIOBEJIEHUIO.
Ilpeomemmnoie pe3yromamul:

— c(hOpPMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHUKe KaK 4acTu
MUPOBOM  KyIbTypel W MeCT€ MaTeMaTHKd B  COBPEMEHHOMU
IUBUJIM3ALMH, CHOCO0AaX ONHUCAHMs SBJIEHUI peaJpHOr0 Mupa Ha
MaTeMaTUYECKOM

- c(hOPMHUPOBAHHOCTb  TPEJCTABIECHUNA O  MaTeMaTHYECKUX
MOHATUAX KAK BAKHEHIIMX MAaTEMaTUYECKUX MOJEISX, MO3BOJISIOLINX

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

- BBIIIOJTHEHUE
MUCHbMEHHOW paboTHI;
- BBITIOJIHEHUE
IIPAaKTHYECKON
paboThI
(MHAMBUYaTTbHAS
dhopma paboThI)

- 3a1uTa NopTdoano

OneHka pe3ynbTaToB
BBITIOJTHEHUS
CaMOCTOATEIILHON
paboThl

[Ipomexxyrounas
aTTecTarus B popme:
1 cemectp - npyrue
(hopMBI KOHTPOJIS
(cpennuii 6ann mo
TEKYIIUM OI[CHKaM
yCIIEBAEMOCTH)

2 ceMecTp - IK3aMeHa.

Merton npoBeieHus
IIPOMEKYTOUHON
aTTecTamnuu 2
CEMECTpa: BBINOJHEHUE
AK3aMEHAIIMOHHOTO
KOMIUJIEKCHOTO 3aJIaHUS
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ONKMCHIBATh W U3y4YaTh pa3HbIE MPOIECCHl W ABJICHUSA; MOHUMAaHHE
BO3MOXHOCTM  aKCMOMAaTHYECKOIO0  IMOCTPOCHHS  MAaTeMaTUYECKUX
TEOpHI;

- BJIAJICHUE METOJIAMHM JI0KA3aTEJIbCTB M aJITOPUTMOB PELICHUS,
YMEHHE HUX IPUMEHATH, MPOBOIAUTH JOKA3aTEJIbHBIE PACCYXKICHUS B
XOJI€ pellIeHus 3a/aY;

— BJIAJICHUE CTAaHJAPTHBIMHU MPUEMAaMHU PELIEHUS PALMOHANBHBIX U
MppalMOHAJIbHBIX, MOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUH W HEPABEHCTB, HMX CHCTEM; MCIOJIb30BAaHUE TOTOBBIX
KOMIBIOTEPHBIX IPOrPaMM, B TOM YHUCJIE I NIO- UCKA MYTH PEUIEHUS U
WJUTIOCTPALIMY PEIICHUS YPaBHEHUN U HEPABEHCTB;

- c(hOPMUPOBAHHOCTh TMPEACTABICHU 00 OCHOBHBIX TOHSATHSAX
MaTeMaTUYECKOr0 aHajau3a M MX CBOMCTBAX, BJIAJACHUE YMEHUEM
XapaKTepU30BaTh MOBEACHUE (DYHKIIMH, HCIIOIB30BAaHUE IOJYYCHHBIX
3HAHUM T ONUCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

- BJIaJICHUE OCHOBHBIMH MOHATUSIMH o IUIOCKHUX H
MPOCTPAHCTBEHHBIX  IE€OMETPHUYECKUX  (urypax, HX OCHOBHBIX
CBOMCTBAX;

- c(OpPMUPOBAHHOCTh YMEHHUSI pACIO3HABAThb TI'E€OMETPHYECKHE
burypel Ha 4Yeprexax, MOJACISIX W B peaJbHOM MHpE; MPUMEHEHUE
W3YYEHHBIX CBOICTB reoMeTpHuecKux Guryp u Qopmyia Ijs perieHus
FeOMETPUYECKHUX 33/1a4 U 3a7a4 C IPAKTHYECKUM COJICPKAHUEM;

- c(hOPMHUPOBAHHOCTh TPEJCTABICHUNH O IMPOIECCaX U SBJICHHIX,
HMEIOIINX BEPOSTHOCTHBIMN XapakTep, CTaTHUCTHYECKUX
3aKOHOMEPHOCTSIX B PEaJbHOM  MHpPE, OCHOBHBIX  MOHSATHAX
3JIEMEHTAapHOU TEOPUU BEPOSTHOCTEW; YMEHUN HAXOAUTh U OLICHUBATh
BEPOSITHOCTH HACTYIUUICHUSI COOBITUH B TPOCTEUIIUX MPAKTHYECKUX
CUTYalHsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEJIUYUH;

- BJIaJICHUE HABBIKAMHU HCMOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
MPOTpaMM IIPHU PEIICHUU 3aa4.

4.2. ®oH/ OLEHOYHBIX CPEICTB IJIS MPOBeIeHUS MPOMEKYTOYHOMH ATTECTANNH

oﬁyqamumxc;l no JIMCIMIIIMHE

IToxa3zaTenn u KPpUTEPUHU OLICHUBaAHUA KOMHeTeHHHﬁ

Ilokazarenu wu KpUTCpHUHU OLCHHBAHUA KOMHCTCHHHfI, OIMHMCAaHUEC IIIKaJl

OIICHUBAHUS COACPIKATCS B MPUIIOKEHUU 1.

KoHTposbHbIE M TecTOBbIE 3aJaHUA
KoHTposibHbIe 3a1aHus coiepKaTcs B puiioxkeHuu 1.

MeTtoauveckue MaTepHuaJbl

Meroauueckue Marepualbl, ONPEAECISIOIMEe NPOLEAYPHI

OLICHUBAHUA

3HAHWM, YMEHUH, XapaKTepu3yomux GOpMHUpPOBaHUE KOMIIETCHIIMM, COAepKaTCs

B NpUJIOKeHUU 1.
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IIpunoxenne 1
KoHTpoJiIbHO-0LIeHOYHBbIE CpeaCcTBA
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
OV /.04 MaremaTuka

1.1. ®opmMa NpPoOMeKYTOUHOM aTTeCTAIUM: K3aMEH (2 CEMECTPBHI).

q)OHI[ OLICHOYHBIX CPCACTB COACPIKUT KOHTPOJIbHO-OLCHOYHLIC CPCACTBA, HCO6XOILI/IMLIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

OneHuBaHUE pe3yJbTATOB  BBINOJHEHUS 33JaHUA  MPOMEXKYTOYHOW  aTTeCTalluH
00y4aroIUXCs OCYLECTBIISIETCS HA OCHOBE CJIEAYIOIINX PUHIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
NPAaKTUYECKOTO OMbITa, OOMIMX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOAEMOHCTPHPOBAHHBIX
00y4aroIMMUCS B XOZI€ BBHIIIOJHEHUS 3aJaHHS;

aICKBATHOCTH OILCHKHW — OLCHKAa BBIIIOJIHCHUA 3&HaHHﬁﬁ AOJDKHAa HPOBOJAUTHCS B
OTHOIIEHMH TE€X KOMIIETEHIIUH, KOTOpble HEOOXOMuUMBbl A J(PQPEKTUBHOTO BBITOTHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHHs 3aJaHUN JOKHA 00Janarh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH MPH HEOTHOKPATHBIX OIEHKAX YPOBHS c(HOPMHPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOmMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJAHEHHS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ MHTETPATUBHO  OIEHUBATHL oOOMME ©  MNPOPECCHOHATBHBIE KOMICTCHIINU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOodEeCcCHOHAIbHOW OpHEHTALWd WU [PeIrouYTeHUuN
npenojaaBaresieil, OCyIECTBISIIOIINX KOHTPOJIb WIH aTTECTALIUIO.

[Ipy BbIIOJHEHUM NPOLEAYP OLEHKU 3aJaHUW HCIOJIB3YIOTCSA CIEAYIOIIHE OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbIX OAJUIOB;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

Pe3ynbpTaThl BBINOJIHEHUs 3aJaHUN OLIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja JUIs OLIEHUBAaHUS pe3yIbTaToOB 00yUEHUs:

[lepeBoa nsiTi OanbHOM IMIKAJIBI YU€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJy:

Onenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 U NMPAKTHYEeCKOI 0
3aJaHusl, CPeIHUH 0aJ1 M0 UTOraM aTTeCTANMHU

OreHKa 5 «OTINYHOY 4.6-5
Orenka 4 «X0oporio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
Omenka 2 <29

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.01BeTUTH Ha BOMPOCHI (2 BoIpoca).

2. BeimonuuTk npaktuyeckoe 3ananue (1 3aganue).

IIpumepHbIe BOopockI 115 codeceq0OBaHNUS
1. Lenble u paumoHagbHbIE YUCIIA.

2. JlelcTBUTEIbHBIC YHCIIA.
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[TpuGinKeHHbIE BEIYUCICHHUS.
KommiekcHsble yncia.
KopHu u crenenu.
KopHu HaTypalbHOM CTENIEHH U3 YUCJIa U UX CBOMCTBA.
Crenenu ¢ parioHaTbHBIMU ITOKA3aTENISIMHU, UX CBOICTBA.
Crenenu ¢ 1eHCTBUTENbHBIMU ITOKA3aTEISIMH, X CBONCTBA.
Jlorapudm ymncna. OcHOBHOE JIoTapu(pMUIECKOE TOXKIECTBO.
0. Jlorapudmsl. ColicTBa 10oraprudmoB.

11. Jlorapudm. lecsTuunbie M HATypaIbHBIC JIOTAPU(MBI.

12. Jlorapudm. Onpenenenue. [IpaBuna nerictBuii ¢ Jorapudmamu.

13. Jlorapudm. OcuoBHbIe OHATH. [Iepexoa K HOBOMY OCHOBaHHIO.

14. TIpeoGpa3oBaHue anreOpandecKux BIPAKCHUM.

15. IIpeoOpa3oBaHue palMOHANIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUHN.

16. IlpeoOpa3oBaHuE CTENEHHBIX U TOKA3aTEIbHBIX BBIPAXKEHUH.

17. TlpeoOpa3oBaHue MOKA3aTEIBHBIX U JOrapU(PMHUUECKIX BBIPAKECHHIH.

18. Papuannas mepa yria. BpamarenbHoe IBUXKEHUE.

19. Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHCTIA.

20. 3Haky, YHCIIOBBIE 3HAYEHUS U  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPHUYECKUX (QYHKINH.

21. TpuroHomerpuyeckue (PyHKIMU YUCIOBOTO apryMeHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOKICCTBA.

23. ®opmynbl NPUBEIACHHUS.

24. ®OpMyIbI CIOKECHHUS.

25. CuHyC U KOCHHYC ABOMHOrO yriyia. @opMyJibl HOJOBUHHOTO YyIIa.

26. IIpeobpa3oBaHne CyMMBI TPUTOHOMETPUYIECKUX (DYHKIMI B TPOU3BEICHNUE.

27. Ilpeobpa3oBaHue Npou3BeIeHUs] TPUTOHOMETPUUYECKUX (QYHKLIUN B CyMMY.

28. Ilpeobpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKCHHIA.

29. BelpaxxeHue TPUTOHOMETPUYECKMX (QYHKLUUN Yepe3 TAaHI'eHC MOJIOBUHHOIO
apryMeHTa.

30. ApKCHHYC, apKKOCUHYC, apKTaHI€HC YHCIa.

31. TIpocreiimue TPUTOHOMETPUYECKHIE YPABHEHHUS.

32. IIpocreiiye TpPUrOHOMETPUYECKHE HEPABEHCTBA.

33. ®ynkuuu. OcHoBHBIEe TOHATHSA. OOnacTe ONpenereHus W MHOXKECTBO
3HAYCHUM.

34. Oynkuuu. ['paduk pyHKInw.

35. ®ynkuuu. Iloctpoenne rpadukoB (QyHKIMHM, 3aJaHHBIX Ppa3IMYHBIMU
CHoco0amH.

36. ®ynkuuu. CoiicTBa PyHKIUH.

37. ®Oynkuuu. MOHOTOHHOCTB, YETHOCTb, HEYETHOCTh, OTrPAaHHMYEHHOCTb,
HNEPUOIUYHOCTb.

38. Oynknuu. [IpoMexxyTKM Bo3pacTaHus U YOBIBaHUS, HauOoOJIblIee U
HalMEHbIIIee 3HAaUeHUs, TOUKU IKCTpeMyMa. [ paduueckas MHTEprIpeTanus.

39. Cnoxnas ¢yHKOus (KoMmo3wunus). ApudMeTHUECKHe Omepanud  Haj
byHKIUAME.

40. ®Oysakumu. [ToHsTHE O HEMPEPHIBHOCTH (DYHKITHH.

41. OGpatHble QyHKIMH. O6IacTh onpeneneHuss U o0NacTh 3HAYCHUH O0OpaTHOM
GyHKIHH.

42. OGpatuble pyHkuuu. CoiictBa. ['padux oOpaTHON QyHKIIUH.

43. Jlorapudmudeckas GyHKIUs, €e CBOWCTBA U TpaduK.

44. Jlorapudpmuueckue ypaBHEHUS U HEPABEHCTBA.

45. TlokazatenbHas QyHKIHS, €€ CBOMCTBA U rpaduK.

46. Tloka3aTenpHble YpaBHEHUS M HEPABEHCTBA.

BO~NOGOR~W
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47. CrenenHast GpyHKIHs, ee CBOMCTBA U rpaduk.

48. YpaBHEHHs M HEpABEHCTBA CTETICHHOW (PYHKITHH.

49. OO0nacTh ompeneseHus 1 MHOXKECTBO 3HaYCHUI (QyHKIUM y- SiNX,eé cBoiicTBa
U rpaduk.

50. Ob6nactp onpeneneHuss 1 MHOXKECTBO 3HaYeHHUN (DYHKIIMU y- COSX, e€ CBOICTBA
U rpaduk.

51. OO6nactp ompenesneHus] 1 MHOXKECTBO 3HaueHU# (QyHKImH = tgX, e€ cBoiicTBa
U rpaduk.

52. OO6nactp onpeneneHns 1 MHOXECTBO 3HAUYCHUH QyHKIUH y= ClgX, e€ cBoiicTBa
U rpaduk.

53. ITlpeobpazoBanust rpadukoB ¢yHknmii. CHUMMETpHsT OTHOCHUTENBHO OcCei
KOOpJMHAT.

54. TIpeobpazoBanus rpadukoB ¢pyHkuii. [lapannensHpiii nepeHoc.

55. IlpeoOpazoBanusi rpadukoB (yHkuid. CHUMMETpUs OTHOCHUTEIHLHO Hayaja
KOOp/MHAT.

56. IIpeoOpazoBanus rpadukoB ¢GyHKIUH. CUMMETpUS OTHOCUTEIBHO MPSAMOI
y=X.

57. IlpeoOpa3oBanusi rpadukoB (yHKiuA. PacTsokeHue W ckaTUe BIONb Ocei
KOOpJMHAT.

58. VYpaBHenus. PaBHOCHIBHOCTH ypaBHEHUH,

59. VYpaBuenus. OCHOBHBIC IPUEMBI UX PEUICHUSI.

60. Cuctembl ypaBHEHUI. PaBHOCHIIBHOCTH CUCTEM YPaBHEHUH.

61. Cucremsl ypaBHeHU. OCHOBHBIC TPUEMBI UX PEIICHHUS.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PEIICHUS.

63. HepaBenctBa. PaBHOCHIIBHOCTD HEPABEHCTB.

64. Vcnonb3oBaHue CBOWCTB U rpadukoB (YHKIUI MPU pElICHHH YpaBHEHUN U
HEPaBEHCTB.

65. MeToa HHTEpBAJIOB.

66. N3o00pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI ypaBHEHUH
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

67. N3o0paxeHne Ha KOOPAMHATHON TUIOCKOCTH MHOXECTBA PEIICHUI HEPABEHCTB
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

IIpuMepHble NpaKTHYeCKHe 3aaHUA
Pa3Burtue nousitus o uncJje

1. BuIyucauTs:
(1+i)°
2. Haiiti Moaynp ¥ apryMeHT KOMITJIEKCHOTO YHUCIIa
z=-5i
3. Jlanbl yucna:
Haiigure:
4, Janbl yncna:
Haiigure:
KopHu, crenenu u gorapudpmsi
1. Brruucnure
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2.

3.

4.

Breruncnure

Brauciure

Brauciure

OcHOBBI TPUTOHOMETPUH

1.
2.

3.
4.

Haiitu 3nak yucna . OtBeT obocHYyMTE.
Haiitu 3nak yucna . OtBeT 0bocHYMTE.
Haiinure 3Hak yncia . OtBeT 0OOCHYHTE.

Jlokaxkute, 94To

DyHKIUH, UX CBOICTBA U IPAPUKH

1.

2.

4.

[Toctpouts rpaduk GyHKIMH

[Toctpouts rpaduk GyHKIMH

Hana ¢pyHkims . Haiitu 3Hauenus GyHKIIUU B TOUKAX -

Haiitu o6nacte onpeneneHust GyHKINH

YpaBHeHNsI 1 HEPABEHCTBA

1.

2
3.
4

Pemure ypaBHeHHE
Pemnre ypaBHeHHE

Pemnre ypaBHeHHE

Pemnre ypaBHeHHE

Hagaja MaTeMaTH4eCKOI0 aHAJIN3a

1.

2.
3.

Brranciaure

Brraucaure:

HaiinuTe npon3BoaHy0 QpyHKIHI:

a) f(x) =
6) f(x) =

4.

Haiitu  ypaBHeHue kacarenbHOil K  rpaduky GyHKIUH

Haiinute nponsBoaHyto GyHKIUN
Hccnenyiite ¢QyHKIMIO Ha MOHOTOHHOCTb M JKCTPEMYMBbI

Haiiaure nponsBoaHy0 QyHKINH

25



8. Haiinute mnpoMeXyTkM MOHOTOHHOCTH (YHKIMM U TOYKHU

IKCTpEeMyMa

9. Haiinure Touku nepernba u MpOMEXYTKH BBITYKJIOCTH Ipaduka
byHKIIUN

10. Haiinure mnpOMEKYTKM MOHOTOHHOCTH (QYHKIMM W TOYKH
IKCTpEMyMa

11.  Jlokaxwure, uyto pynkmus F sBiasercs mnepBooOpa3HON mas (GyHKIUN

f(x) na mpomexytke ( - o0 ; +o0), eciu
a) Fx)=x*-4, f(x)=3x%5 6)Fx)=2x-x% f(x)=2-2x.
12.Bpruricniure  MHTErpai Breruncnure mionianab

¢burypsl, orpaHudeHHON TpapuKoM (HYyHKIIHU , IPIMBIMH "
0CBIO abcLuce

13.Brranciute uHTErpat

14.Berancnure miomans GUrypsl, OrpaHHUEeHHON TrpadukoM (GYHKIUU
U OCBIO abcIuce
15.Bbruncnure miomans (Urypbl, orpaHM4eHHON rpapukoM (QyHKIUH
1 0ChI0 albcuuce

KomOuHaTopuka, CTATUCTHKA M TEOPUS BEPOSITHOCTEH

1. B rpynne 32 cryneHta. CKOJBKMMH CIIOCOOAMH  MOXHO
chopMupoBaTh KOMaHIy H3 4 dYeJIOBEeK i1 Y4acThs B MaTeMaTUYECKOU
onumnuazae?

2. Brrunciuts: A73+A52+A53

3. Haiitu

4, CKONBKO pa3NUYHBIX MIECTH3HAYHBIX YHCEN MOYKHO 3aMMHCcaTh ¢ TOMOIIbIO (P
2,3,4,5, 6,7 Takum o0pa3om, 4TOOBI Bce UPPHI B YUCIIaX OBLIN PA3TUIHbI?

S. HIudp ceitda obpasyercs u3z 1Byx uucen. [lepoe, 1By3HaUHOE YHCIIO,

obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B uncie MOTYT MOBTOPATHCS ). Bropoe, Tpex3nauHoe
yrcno, obpasyercs u3 uudp 7 u 6. CKoIbKO pa3NIuvHbIX MUGPOB MOKHO HCIOIH30BaTh B TAKOM

ceride?

6. Han psin uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apudmerndeckoe, pa3max,
MOJTy ¥ MEJIaHYy.

7. Tpu xaxux 3Hauenusx x cpeonee apugmemunecxkoe psaoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Beioopka 2, 2, 3,4, 4, 7,7, 7, 9. Haliaute Meauany 3Toil BBIOOPKH.

9. Omnpenensist CTereHb 3aCOPEHHOCTH [IBETOYHBIX CEMSTH, BBISICHSIITH, CKOJIBKO CEMSTH

COPHBIX paCTCHI/Iﬁ COJACPIKUTCA B KAXKIOM U3 100 IMPONU3BOJIBHBIX 06pa30M BLI6paHHLIX IIaKCTOB
C OAMHAKOBBIM YHCJIOM CEMSH. HOJ’Iy‘II/IJ'II/II

Yuco ceMsiH COPHBIX PACTEHUI

Yuciio nakeToB

Haiitu cpennee apupmernyeckoe 1 MOaY.
10.  Tloacuuramu oObeM mpojaxk marasuHa B TeueHue 10 mueit (B ThIC. py0.): 45, 39,
33,37,31,29, 41, 41. Haiitu cpennee apudmMerndeckoe, MOy U MEIHAHY.
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I'eomerpust
1. OceBoe ceueHME KOHycCa — IIpaBWJIbHBIA TPEYTOJIBHUK CO CTOPOHOM 12 cMm.
Haiinute muiomanb ceueHus, NMPOBEJCHHOIO depe3 [Be 0Opas3yrolue KOHyca, Yrol MEXIy

KOTOPBIMU PaBEH .Otpe3ok AD nepneHAUKYISpeH K IUIOCKOCTH paBHOOEIPEHHOTO

tpeyronsauka ABC. M3Bectno, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KOHIT0B oTpe3ka AD no npsimoii BC.

2. Paccrostarie ot Toukum M 110 KakIoil W3 BEPIIMH MPABHIBLHOTO TPEYTOJbHHKA
ABC paBHo 4 cM. Haiinure paccrosaue ot Touku M mo miockoctrn ABC, eciu AB=6 cm.

3. B tpeyronsauke ABC nano: , AC=6 cm, BC=8 cm, CM — menuana.

Yepe3 BepmmHy C mpoenena npsimas CK, mepneHIuKyIsipHas K IJIOCKOCTH TPEYrOJIbHUKA
ABC, mpuuem CK=12 cm. Haiigute KM.
4, Yepes cropony AB pomba ABCD mnposeaeHa miockoctb ADM Tak, 4ro

nByrpanablii yron BADM pasen . Haitnure cropony pomoba, ecim u

paccrosinue ot Touku B 1o mnockoctu ADM paBHO

5. Cymma miomazeil Tpex rpaHedl mpsSMOYroJbHOTO Mapaliesienumnea, UMEIOIX
o0myto BepuiuHy, paBHa 404 , a ero pedpa nponopuroHansHbel yncinam 3, 7 u 8. Haitaure
JMaroHallb napajuiesienumnena.

6. W3mepennst npsMoOyroibHOro Mapaienenumnena paBusl 8 cm, 12 cm u 18 cm.
Haiinure pebpo kyda, 00beM KOTOPOro paBeH 00beMY 3TOTr0 Napasuieenuneaa.

7. [ap paguyca 41 nm nepecedeH IMIOCKOCTbIO, HAXOIALIEICS Ha pacCTOSHUU 9 1M
oT ueHtpa. Haiiaure miomans cedeHus.

8. B xonyce mnmuHa oOpa3yromieit paBHa 5, a paauyc ocHoBaHHs paBeH 4. Haiiaure
00BeM KOHYCa.

9. Haiitn kocuHyC yria Mexay BEKTOpPaMH: u

1.3.2 Kpurepuu oueHkun

bayme! 3a
Kpurepun oueHku pe3yjbTaTOB BbINIOJIHEHHUS KPUTEPUU OLIEHKU
TEOPETUYECKOr0 3aJaHu s MakcuMajabHBIH
o0at — 1 6ama
- JIEMOHCTpPHpPYET TIJIy0OKoe, TIOJHOE€ 3HaHWEe U MOHUMaHHE 1

IIPOrpaMMHOT0 MaTepHaa;

- HCYEPIIBIBAIOIIE, IOCIEAO0BATEIbHO, TPAMOTHO M JIOTUYECKH BEPHO
u3JIaraeT MaTepuai;

- Ja€T TOYHOE OIPENIEICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHSATHUM;

- TpuU OTBETE JEMOHCTPUPYET CaMOCTOATEIbHOCTh CYXXICHH,
IIPUBOJUT BEPHBIE apTyMEHTBHI, I€TIAcT IPaBUIIbHBIE BBIBOBL;

- IPaBUWJIBHO U OOCTOSATEIHHO OTBEYAET HAa COMYTCTBYIOIINE BOIPOCHI.
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- JIEMOHCTpUpPYET TiIy0oKoe,
POrPaMMHOTO MaTepHaa;

- B OCHOBHOM IPaBWIIbHO, 0€3 U3MEHEHHSI OCHOBHOHM CYTH T'PaMOTHO M
JIOTHYECKHU BEPHO M3J1araeT MaTepua,

- JIONyCKaeT HEeCYIMIECTBCHHbIC HETOYHOCTH TMPHU ONpEACICHUH U
HUCTOJIKOBAHNU OCHOBHBIX HOHHTHﬁ;
- TpH OTBETE JICMOHCTPHUPYET
[PUBOJUT BEPHBIE apPryMEHTHI,
OmMOKaMH JieJaeT BBIBOJIBI,

- MpaBUJIbBHO, HO COBCpIIad HC3HAYUTCIILHBIC OIJ_II/I6KI/I, OTBC€YACT Ha
COITYTCTBYIOIIIUE BOIIPOCHI.

IIOJIHO€ 3HAHUE MW IIOHHMMAaHHC

CaMOCTOSITEJIBHOCTh
BEPHO,

CYXKJICHUH,
HO C HE3HAYUTEIbHBIMU

0,6

yuyeOHOTO MaTepuana, HO
npobenbl B [IOHUMaHHUH

-paCKpbIBa€T OCHOBHOE COJAEpKaHUE
0OHApPYKUBAIOTCSI CYIIECTBEHHbBIE
MIPOrPaMMHOI0 MaTepuania

- HEMOJIHO, HapyIIas MOCIE0BAaTEeIbHOCTh U3JIaraeT MaTepual;

- JIONyCKaeT OIIMOKM B OINPEICICHUH U HCTOJKOBAHWU OCHOBHBIX
MOHSTHI;

- IIpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKICHHIA,
MPUBOAUT YACTUYHO BEPHBIE apryMEHThI, OTACIIbHBIE BBIBOJbI HEJb3s
CUUTATh BEPHBIMH U 0OOCHOBAHHBIMU,

- CTYJEHT WCIBITHIBACT 3HAYMUTENIbHbIE 3aTPyJHEHHUs, OTBEYas Ha
COIYTCTBYIOIIUE BOIPOCHI.

0,3

- HE 3HAeT 3HAYUTEJIbHOM YacTU MPOrpaMMHOIO MaTepuaa, J10IycKaeT
CYLIECTBEHHbIE OIINOKY;

- HE 3HaeT WIM JAaeT HEBEPHOE ONPEJCIICHUE U HCTOJIKOBaHHE
OCHOBHBIX TOHATUH

- HE MOJET IPUBECTU BEPHbIE ApIyMEHTHI, J€JIaeT HENpaBUIIbHbIC
BBIBOJIbI;

- HEBEPHO OTBEYAET Ha CONMYTCTBYIOIIME BOMPOCHI.

Kpurtepun oneHKH NPpaKTHYECKOI0 3aJaHus 1O ajaredpe

Baaasl 3a
KPUTEPUH OLIEHKHU

XoJ pelieHusi BepHbIN, NMPUBEIEHO BEpHOE OOOCHOBAHHOE pEIlEHHE,
IIOJIY4E€H BEPHBIN OTBET

1,5

XoJ1 pelieHrst BEPHBIA, HO JIOMYIIEHA O/IHA OITHOKA BEIYUCIUTEIILHOTO
XapakTepa,

1

Pemienne HavaToO JIOTHMYECKHU BCPHO, JOIMyHICHA BBbIYHUCIUTCIIbHAA
OHII/I6Ka; NJIN pCHICHUEC HE JOBCACHO JO KOHIIA, OTBET OTCYTCTBYCT

0,5

HeBepHoe pelieHne, HeBEpHbBIN OTBET WJIM OTCYTCTBHE PEHICHUS

0

UTOoro

15

UTOI'O \

1 |

Kpurepun onieHKkH NpakTH4ecKOro 3aJaHus 10 reoMeTPpHH

Baaasl 3a
KPUTEPUH OLIEHKHU

Haii/leH BepHBII CIIOCO0 perieHus;
000CHOBaHBI BCE KIIFOUEBbIE MOMEHTBI BEIOPAaHHOTO cr1oco0a perieHus;
yCIOBUU (UTYP U UX DJIEMEHTOB;

BCPHO BBIINTOJIHEHBI BCE Hpeo6pasoBaH1/1;1 U BBIYMCJICHUS,
MOJIY4YCH BepHBIﬁ OTBECT

MMPUBCACHA BECPHAA IMOCICAOBATCIILHOCTh BCEX IIAroB pEIICHHA, BEPHO

BCPHO OTMCYCHBI Ha YCPTCKE CBOMCTBA BCEX MMPEACTAaBJIICHHBIX B

1,5

HaWJIeH BEPHBIN CIOCO0 pereHus;
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NPUBEJICHA BEPHAs TIOCIICIOBATEIIEHOCTD BCEX IIar0B PEUICHHUS;
JOTTYIIEHBI OTCYTCTBUSI U (WJIM) HErpyOble OIMMOKHM B OOOCHOBAHMSIX
KJTFOYEBBIX MOMEHTOB;

BEPHO OTMEYEHBI HA YEPTEkKE CBOWCTBA MPEJCTABICHHBIX B YCIOBHH
GUryp M uX 3JEMEHTOB, KOTOPBIC UTPAIOT BAKHYIO POJb B PEIICHHH
3a]a4uu;

JIOIYIIIEHa OJJHa Herpy0Oasi BEIYMCIUTEIbHAS OMIMOKA, HE BIUSIONINE HA
MPABIJIBHOCTH JTATBHEHUIIETO X012 PEIICHUS

3 | X0 pelIeHusT BEPHBIIA;

peleHne, BO3MOXKHO, HE 3aBEPIICHO;

JIOTYIIEHbI OTCYTCTBUS WM (WIHM) HErpyoOble OmMOKM B 00OOCHOBAHUSX
KITFOUEBBIX MOMEHTOB;

OTMEYCHHBIC Ha YEPTEKE CBOWCTBA MPEICTABICHHBIX B YCIOBHU (UTYP 0,5
Y MX DJICMEHTOB UMEIOT HETOUYHOCTH;

JIOIYIICHBI HErpyOble OIMMOKH B BBIYHUCICHUSAX M B MPEOOPA3OBAHMSX,
HE BJIMSIONINE HA TPABUILHOCTD XOJIa PEIICHHUS;

B pPe3yJIbTaTe ITHX OMMOOK MOXKET ObITh MOJYYCH HEBEPHBIN OTBET

4 | HEeBepHOE pelleHNe, HEBEPHbIN OTBET WJIM OTCYTCTBUE PEIICHHUS 0

NTOIO 15

1.4. MarepuanbHO-TeXHHYECKOe o0ecredeHne s MPOBeJIeHUs1 POMeKyTOYHOM
aTTecTalliu

ATTecTanuu NpoBOJAUTCS B yueOHOM KaOMHETE MaTeMaTHUKH.

1.5 YueOHo-MeToanueckoe M uHpopMaNMOHHOEe o0ecrevyeHHe IS TPOBedEHUs
NMPOMEKYTOYHOM aTTeCTAlUN

OcHoBHbIE YueOHbIe U3TaHUS

1. bammakos, M. . Maremaruka: yuebnuk /M.U. bammakos.- 2-e u3zn., ctep.- M.:
KHOPYC, 2019.- 394c.- (CIIO) https://www.book.ru

2. boromonos, H.B., Cawmoiinenko, IL.L. Marematuka: yyeOnuk mqis CIIO /H.B.
Boromornog, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (IIpodeccuonanbHoe oOpazoBaHme)
https://urait.ru

3. boromonos, H.B. Ilpaktuueckue 3amanus no maremaruke. B 2-x u. Y.1: yue®.
nocobue ans CIIO /H.B. boromonos.- 11-e u3z., nepepad. u gom.- M.: FOpaiit, 2019.- 326c¢.-
(ITIpodeccronanbHoe oOpazoBanue). https://urait.ru

4. boromonos, H.B. Ilpaktuueckue 3aganust nmo marematuke. B 2-x 4. Y.2: yueO.
nocobue mnsi CI1O /H.B. boromomnos.- 11-e u3z., nepepad. u mom.- M.: FOpaiit, 2019.- 251c.-
(ITpodeccnonanbroe odpazoBanue). https://urait.ru

5. T'yceB, B. A. I'eomeTpus: ydeOHOe mocoOMe NSl CpEeIHEro NpoQecCHOHAIbHOIO
obpaszoBanusi / B. A. I'yces, U. b. Koxyxos, A. A. IIpoko¢preB. — 2-¢ uzm., ucnp. U JOM. —
Mocksa: WzmarenbctBo IOpaiit, 2020. — 280c.— (Ilpodeccuonansaoe obOpazoBaHue)
https://urait.ru

JlonoJHUTeIbHbIE Y4eOHbIe H3TaHUA

6. boromonoB, H. B. Anrebpa u Hauana aHanmza: ydyeOHOE MOCOOME ISl CPETHETO
npodeccuonanbHoro obpaszoBanusi / H. B. boromonoB. — Mocksa: W3znatensctBo IOpaiit,
2020. — 240 c. — (IIpodeccuonansHoe obpaszoBanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Maremaruka. 3anaun c¢ pemeHusmMud B 2 4. Yactp 1| : ydeOHOE
mocoowue JIs cpeAHero npodeccuoHanbHoro oopasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznmarensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Matemaruka. 3agaun ¢ pemeHussMua B 2 4. Yacte 2 : ydeOHOE
nmocoowue s cpeHero npodeccuoHanbHoro oopasosanus / H. B. Boromonos. — 2-e u3., ucmp.
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007

u gom. — MockBa: WsmarensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
obpasoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anrebpa M Hadaja MaTEeMaTHYeCKOrO aHajn3a, TEOMETpUs s
npodeccuii U CrenuagbHOCTEH coluanbHO-3K0oHOMHUUYeckoro mpodust/ I'yceB B.A. , I'puropnes
C.I. , Usoaruna C.B. - 2-e n3g. ctep.— M.: Axagemus, 2018.- 416 c. https://academia-
library.ru

HNuTepHeT-pecypenl

10.. www.fcior.edu.ru (DeaepanbHblii HEHTP HH)OPMAITIOHHO-00Pa30BaTEIBbHBIX
pecypcoB (PLIIOP)).

11. www.school-collection.edu.ru (Enunas xomuiekims {udpoBbIX 00pa3oBaTEIbHBIX
pecypcoB)

12. www. Ucheba. com (O6pa3oBarenbhblii moprai «Yuebay: «Ypoku» (Www. uroki. ru)

MeTtoauyeckue yKkazaHus AJisl 00y4aloUXCs 110 OCBOEHUIO M CIHIIHHBI

13. MeTtoauueckue yKazaHus sl 00y4aroIMXCs 110 BHIIOTHEHUIO TPAKTUYECKUX padoT.

14. Meroauveckue yKazaHUs I8 OOYYAIOIMIMXCSA 110  BBIOJHEHHUIO 3aJaHUi
CaMOCTOSITENIbHON pabOThI.
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https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
https://academia-library.ru/catalogue/4831/370005/

