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1. TIACIIOPT PABOYEHN MPOI'PAMMBbBI YYEBHOM JUCITUIIJINHBI
OVY .05 MaTtemaTtuka (yriy0JeHHbIH YPOBEHb)

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
Pabouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBIISICTCS YacThIO MPOTPAMMBI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
®I'OC CIIO no cnenuanbHocty 21.02.01 Pa3paboTka u 3kcrutyaTtauus He(PTSIHBIX U
ra30BbIX MECTOPOKICHHM.

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

1.3. Hesun 1 TpeOOBAHUA K pPe3yabTATAM OCBOCHHS Y4e0OHOM TUCUMIIJIMHBI:
N3yyeHue quCIUIUIMHBI HAMpaBiIeHo Ha (JOpMUPOBaHUE OOLIUX KOMIIETEHITUH,

BKJTIOUAOIIMX B c€0d CIOCOOHOCTH:

B pesyabrare m3ydyenuss ydyeOHod aucuuiuiuabl OY /.04 Marematuka
00y4YarIuics 10/KeH 00/121aTh 00LIMMHU KOMIIETEHIIMSIMH

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

OK 2. OpraHuzoBbIBaTh COOCTBEHHYIO JESTEIBHOCTh, BHIOMpATh THUIIOBBIC
METO/IbI U CHOCOOBI BBIMOJHEHUSI TNPOGECCHOHANBHBIX 3a/lay, OIICHUBATh HX
3¢ PEeKTUBHOCTD U KQa4E€CTBO.

OK 3. [IpuHuMaTh pelIeHHus] B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYAIUSX U
HECTHU 32 HUX OTBETCTBEHHOCTh

OK 4. OcyecTBisTh MOUCK W UCIOJIb30BaHUE WH(MOPMAIIMH, HEOOXO0IUMOI
1t 9 PEKTUBHOTO BBIMOIHEHUS MPO(EeCCUOHATBHBIX 3a/1a4, MPOGeCCHOHATBHOTO U
JUYHOCTHOT'O Pa3BUTHS.

OK 5. Ucnons3oBath HHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTUU B
poheCCUOHAIBHOM JIeSITETLHOCTH.

OK 6. PabGortate B KOJUIEKTHBE M B KOMaHJIEe, 3((PEKTUBHO 0OIIATHCS C
KOJUIETaMHU, PYKOBOJICTBOM, IOTPEOUTEIISAMH.

OK 7. Bparb Ha ce0si OTBETCTBEHHOCTh 3a palOTy 4WICHOB KOMAaH[bI, 3a
pe3yJbTaT BBINOJHEHHS 33/IaHHil.

OK 8. CamocToATensHO OIpEeAeNarTh 3aJadyd Tpo(ecCHOHATBHOTO U
JTUYHOCTHOTO Pa3BUTHS, 3aHUMAThCS CaMOOOpPa30BaHMEM, OCO3HAHHO IJIAHUPOBATH
MOBBINICHUE KBATU(DUKAIIIH.

OK 9. OpueHTHpOBaThCA B YCIOBHUSX YacTOM CMEHBI TEXHOJIOTUH B
PO eCCUOHATIEHOM IESITEIIBHOCTH.

B pesynbpraTe OCBOeHMsS Y4e€OHOW MMCIHUIUIMHBI OOYYalOIMKCS JOJKEH
JOCTUYD CIIEAYIOIINE PE3YIbTATHI:

JINYHOCTHBIE!

— c(hOpMHUPOBAHHOCTH MPEICTABIEHU O MaTEMaTUKE KaK YHUBEPCATHBHOM
S3bIKE HAYKH, CPEACTBE MOJICIUPOBAHUS SIBJICHUWA U MPOLECCOB, UIIECSIX U METOJaX
MaTEeMaTUKHU;



— MOHMMAaHHE 3HAYMMOCTH MAaTEMAaTUKHU ISl HAYYHO-TEXHUYECKOTO Mporpecca,
c(OPMHUPOBAHHOCTh OTHOIIEHHUSI K MaTE€MaTHKEe KaK K YacTH OOIleyYeI0BeueCcKOn
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HWCTOpUEH pa3BUTUS MaTeMaTHKH, SBOJIOLUEH
MaTEMaTUYECKUX UJICH;

— Ppa3BUTHE JIOTHYECKOTO MBIIUJICHUS, MPOCTPAHCTBEHHOTO BOOOpa)xKeHUs,
AITOPUTMHYECKON KYJIBTYPbl, KPUTUUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOJAUMOM
Ut Oyymie mpoecCUOHAIBHOMN JIeATeNbHOCTH, JUIsl IPOJIOJKEHUsST 00pa30BaHUs U
caM000pa30BaHUs;

— OBJIQJICHWE MaTEeMaTHYECKHMMH 3HAHUSMU U YMEHHSIMH, HEOOXOAUMBIMHU B
MOBCETHEBHOM JKM3HHU, JJI1 OCBOCHHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIUIUINH U
JTUCITUTUTNH TTPO(PECCHOHAIIBHOTO ITUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00JACTSX,
He TpeOyromuX yriayOaeHHOH MaTeMaTHIeCKOM MOATrOTOBKHY;

— TOTOBHOCTh W CHOCOOHOCTH K 0OOpa3oBaHWIO, B TOM  YHUCJE
caM000pa30BaHUIO0, HA NPOTSKEHUM BCEH JKU3HM;, CO3HATENIbHOE OTHOIICHHUE K
HENpPEepPhIBHOMY 00Opa30BaHUIO0 KaK YCJIOBHIO YCHEIIHON MpodecCHOHANbHON U
OOLIECTBEHHOH J1€ATEIbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSITEIBHOM TBOPYECKOH U
OTBETCTBEHHOM JIEATEIILHOCTH;

— FOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pa30BaTeNbHOM, 0OIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATENbCKOM, MPOEKTHON
U IPYyTUX BHUJIAX JIEATEIHHOCTH;

— OTHOIIIEHUE K MPO(eCcCHOHANBHON ASSITENFHOCTA KaK BO3MOXHOCTH y4aCTHUs
B pEHICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0bJieM;

MeTanpeJIMeTHbIe:

— YMEHHUE CaMOCTOATENILHO OMPEAEATh UEIN JEATEIbHOCTH U COCTABIISTh
IUTaHbl  JESTENIbHOCTH; CaMOCTOSITENIbHO  OCYIIECTBIISATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATH JESITEIBbHOCTD;

- UCIOJb30BaTh  BCE  BO3MOXKHBIE  PECypChl sl JTOCTHXKEHUS
MOCTABJICHHBIX IEJIEW W pealn3aliy IUIAHOB JEATEeNbHOCTH; BBIOMPATH YCIEIIHbIC
CTpaTeruy B Pa3INYHBIX CUTYaIUsX;

— YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEHCTBOBATH B IMpoOIlecCe
COBMECTHOH JESTebHOCTH, YYUTHIBATh MO3UIUHU APYTUX YYACTHUKOB JCSATEIbHOCTH,
s pexTUBHO pazpemmarb KOHPIUKTHI;

— BJIa/ICHHE HAaBBIKAMM IO3HABATEJIbHOM, yueOHO-MCCIIEOBATENLCKON U
MPOEKTHON JEsTeNIbHOCTH, HaBBIKAMU pa3pelieHus MpodieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEILHOMY IMOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSATENIbHOH WH(OPMAIIMOHHO-
MO3HABATEILHON JEATeIbHOCTH, BKIIIOUAs YMEHHE OPHUEHTHPOBATHCS B Pa3IMUHBIX
HUCTOYHUKAX HMHPOpMalUM, KPUTUYECKH OLEHUBaTh M  HMHTEPIPETUPOBATH
MH(pOPMaLIMIO, TOTYYaeMYI0 U3 Pa3INYHbIX HCTOUHUKOB;

— BJIQ/ICHUE SI3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, JIOTMYHO M TOYHO
U3JIaraTh CBOIO TOYKY 3pPEHHs, MCIIOJb30BAaTh aJ€KBAaTHBIC SI3bIKOBBIE CPEACTBA; —



BJIa/ICHHE HAaBBIKAMM TIO3HABATENbHOM peQIIeKCMM KaK OCO3HAaHHUS COBEPIIAEMbIX
JNEUCTBAN W MBICIUTENBHBIX IPOLECCOB, UX PE3yNbTAaTOB W OCHOBAHMM, I'DaHUIL
CBOErO 3HAaHMS W HE3HAHMS, HOBBIX II03HABATENIBHBIX 334a4 U CPEACTB I HX
JNOCTHKEHUS,

- LEICYCTPEMIICHHOCT B IIOMCKAX WM TPHUHIATHUM  PELICHHH,
COO0pa3UTENbHOCTh U MHTYULUS, PAa3BUTOCTh IMPOCTPAHCTBEHHBIX NPE/ICTABIICHUN;
CIIOCOOHOCTh BOCIIPUHUMATH KPACOTY U TAPMOHHIO MUDPA;

IpeAMeTHbIE:

- c(hOpPMHUPOBAHHOCTH TIPEACTABICHUA O MaTEMAaTUKE KaK 4aCTH MHUPOBOU
KYJIBTYpbl 1 MECTE€ MaTEMATUKH B COBPEMEHHOM IIMBUIIM3AIMH, CIOCOOAX OMHCaHUs
SBJICHUM peajbHOTO MUPA HA MAaTEMAaTUYECKOM SI3BIKE;

— Cc(pOPMHUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHYECKHX IOHATUAX Kak
BOKHEUIIMX MAaTEMaTUYECKUX MOJEIAX, I[O3BOJSAIONIMX OIMCHIBATL M M3y4aTh
pasHble IPOLECCHl W SBJICHUSA;, IIOHMMAaHUE BO3MOXXHOCTH aKCUOMAaTHYECKOTO
IIOCTPOECHMS MATEMATUYECKUX TEOPUH;

— BIJIAJICHAE METOJNAMHU JOKAa3aTEIbCTB M AJTOPUTMOB PEILICHHS, YMEHHE HX
IIPUMEHSTD, IPOBOJINTH JJOKA3ATENbHBIE PACCYKIACHHUS B X0I€ PELICHU 3a/1a4;

— BIJIAJICHUE CTaHAAPTHBIMM NPUEMAaMH pPELICHUS pPAalHOHAIBHBIX U
MppalMOHAIbHBIX, IOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUUN U
HEPABEHCTB, UX CHCTEM; MUCIIOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM
yucjae Ui TOWCKAa IIyTH PEMIEHUS W WUIKOCTPAlld PELICHHWS YpPaBHEHUU U
HEPaBEHCTB;

—  cOpMHUPOBAHHOCTb  MPEACTABIECHUH 00  OCHOBHBIX  MOHATHSX
MaTeMaTU4YeCKOr0 aHajau3a M UX CBOWCTBAX, BIAJCHUE YMEHUEM XapaKTEpU30BaTh
noseseHue (GyHKIUHN, UCIOIb30BaHUE MOTYUSHHBIX 3HAHUH AJI ONMMCAHUS U aHau3a
pEAIbHBIX 3aBUCUMOCTEN;

— BIJQJICHUE OCHOBHBIMU IOHATHSAMHM O IUIOCKMX M HPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (Urypax, uX OCHOBHBIX CBOICTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacno3HaBaTh TeOMETPUUECKUE (PUTYPBI HA YEPTEkKAX, MOJIECISIX U B PEAIbHOM MUDE;
MIPUMEHEHUE U3YUYEHHBIX CBOMCTB reoMeTpudeckux Guryp u Gopmys Juisl pelieHus
r€OMETPUYECKHX 3a1a4 U 337a4 C MPAKTUYECKUM COAECPIKAHUEM;

— c(OpMHUPOBAHHOCTb MPEACTABICHUN O MPOIECCaX M SBJICHUSAX, UMEIOIIUX
BEPOSATHOCTHBIM XapaKTep, CTAaTHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHDE,
OCHOBHBIX NOHATHAX DJJEMEHTAPHOW TEOPUHM BEPOSATHOCTEW; YMEHUN HAXOOUTh U
OLICHHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHUA B MPOCTEHIIMX MPAKTHUYECKUX
CUTYyalUsX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEJINYUH;

— BJIQJICHUE HABBIKAMU MCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM
IIPY PELICHUH 3a/1a4.

1.4. Koin4ecTBO 4aCOB HA OCBOEHHE MPOrPaMMbl Y4e0OHOH NUCHMILIMHBI:
MaxkcumanbHON yueOHON Harpy3Kku oOyuatomerocst 3/5 4acoB, B TOM UHUCIIE:
o0s13aTeNIbHON ayJUTOPHOU y4eOHOM Harpy3ku odyuaronierocs 268 4acos,
caMoCTOsITeIbHOM paboThl oOyuatomierocs 107 yacos.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILJIAHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpaMme JAuCHUIINHbBI) 375
Oo6s13aTesibHAsI ayIUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 268
B TOM YHCJIE!
JIEKIIUU, YPOKHU 214
MIPAKTUYECKHE 3aHATHS 54
CamocTtosiTeibHas padora o0yuyaouerocs (Bcero) 107

[TpomexxyrouHnast atrrecTanus B popme:
| cemectp - 3k3ameH ; |l cemecTp - sk3ameH




2.2 TemaTnuyeckui JIaH U cofep:kanue ydyeOHoi qucuuniauabl OY1.05 MatemaTuka (yriry0JieHHbIH YPOBEHb)

HaumeHoBaHue Conep:xanue y4ye0OHOro MaTepuasa, J1ad0paTopHble U MPAKTHYECKHUE O0bem yacon YpoBeHb Koani
pPa3/1esioB U TeM 3aHAITHS, CAMOCTONITE/ILHAS paboTa o0yuarwuierocsi, Kypcosasi paéora OCBOEHHS | KOMIIETEeHIHI,
(mpoeKT) (eciu npedycmompetnvi), NHbIE BUABI Y4eOHOIl padoThl B ¢dopmupoBanuio
COOTBETCTBUM C YUeOHBIM IIAHOM KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMbl
1 2 3 4 5
| cemecTp
Beenenue Copnepxanue y4eOHOIro MaTepuasa 2
Matematuka B  HayKe, TEXHHKE, OSKOHOMHKE, HH(DOPMALMOHHBIX 2 1
TEXHOJIOTHSX M TPAKTUYCCKOW JesATeNbHOCTH. llemnm w 3amaum m3ydeHus
maTematuku npu ocsoenuu npodeccuii CI10 u cnenmansuocteit CI10.
Pasznen 1 AJITEBPA 179 OK 1-9
Tema 1.1. Coaep:xanue yueOHOT0o MaTepHaJia 18
PasButue nonsaTusi 0 | JleiicTBUTENbHBIE YKCIIA. 2 1.2
qucie Ilenble ¥ palOHATLHEIE YHCIIA. 2 12
[TpubnKkeHHbIe BHIYHCICHUSI. 2 1,2
KomiekcHble yncia. 2 1,2
CamocrosiTesibHas padoTa odyuarmuxcsi Nel 10 3
JeiictButensHbie yncna. KommiekcHele uncna. JleicTBHs HaJl KOMIUIEKCHBIMY
YHUCJIaMHU.
CriocoOsI pernieHus TMHEWHBIX ypaBHEHUH U HepaBeHCTB. KBaapaTHbie
YpaBHECHUS
[TpuOnKeHHbIE BBIYMCICHUS U BRIYUCIUTEIbHBIE CPEJICTBA.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia 42
KopHu, crenenu u CremneHu ¢ IeHCTBUTENBHBIME MTOKa3aTenssMu. CBOICTBA CTENEHU C 2 1,2
Jorapu(pmbi JICHCTBUTEIIbHBIM NTOKA3aTEJIEM.
CremneHu ¢ parMoHaIbHBIMU TTOKA3aTENISIMH, UX CBOMCTBA. 2 1,2
Kopnu u crenenn. KopHr HaTypaJlbHOM CTENEHU M3 YHCIIA U UX CBOKCTBA. 2 1,2
[TpeoOpazoBaHre pallMOHAIBHBIX, HPPAITMOHATBLHBIX, CTEIIEHHBIX H 4 1,2
MOKAa3aTeNbHBIX BHIPAKEHUM.
Jlorapudm. Jlorapudm yrcna. OCHOBHOE JOrapu(PMHUECKOE TOKIECTBO. 2 1,2

JlecsiTuuHble U HATYpaJibHbIE JIOTapU(MBIL.




IIpaBuna neiictBuii ¢ norapupmamu. Ilepexos kK HOBOMY OCHOBAHHIO. 2 1,2
IIpeoOpazoBanue JorapuMUICCKUX BBIPAKEHUH. 4 1,2
[TpeoOpazoBanue anredpandecKux BHIPAKESHU. 4 1,2
IIpakTuyeckoe 3anusitue 1,2 Konkypc komann «IIpubnvkeHHbie 4 2
Beruncienus. Kommnekcusie uncna. [IpeobpazoBanue anredpanyeckux
BBIPAKCHUIN».
IIpakTnyeckoe 3ansatue 3,4,5. KopHu, crenenu u sorapuMsl. 6 2
[IpeoOpa3zoBanre palOHAIBHBIX, UPPALMOHATIBHBIX CTEIIEHHBIX,
NOKa3aTeJIbHBIX U JIOTapU(MUUECKUX BBHIPAKCHUH.
CamocrosiTesibHast padora o0yuarommuxcs Ne2 10 3
Boinonnenue npeoOpa3zoBaHUil BbIpaKeHUH, IPUMEHSS CBOMCTBA CTEIIEHEH.
W3Brieyenne KOpHs N-ii CTENIEHU U3 YKCIIa HA OCHOBE OMpeeNICHUsI.
Haxoxxnenne 3HaueHus jorapu(MoB Ha OCHOBE OTIPEICIICHUSI.
Tema 1.3. Conep:xanue yueOHOTro MaTepHaJia 17
DyHKIUH, UX Oyuknuu. OO0nacTh ompelneieHuss W MHOXKECTBO 3HAUCHUI; rpaduk 2 1,2
cBoiicTBa M rpaduku | QyHKIMH, TOCTpOeHHE TpaduKoB QYHKIWH, 3aAaHHBIX Pa3IUYHBIMH
Croco6amu.
CsoiicTBa byHKIHIH. MOHOTOHHOCTD, YEeTHOCTb, HEYETHOCTb, 2 1,2
OTPaHUYEHHOCTh, MEPUOANYHOCTb. [IpoMexyTkH Bo3pacTaHus U yObIBaHUS,
HanOoJIbIlIee W HAMMEHBIIEe 3HAYCHHS, TOYKU SKCTpeMyma. I 'paduueckas
UHTEpIpeTalus.
[Tpumepbl (QYHKIMOHATBHBIX 3aBUCUMOCTEH B pEabHBIX IPOLECCax | 2 1,2
ABNEHUAX. Apudmernyeckue onepauuu Haa QyHkuusmu. CloxHas
¢yskims (komnosunus). [lIoHsTHE O HENPEPBHIBHOCTH (PYHKIINH.
Ob6parnble pyHkuuu. O0nacTe onpeneneHus U 006JacTb 3HaUCHUH 00paTHOM 2 1,2
dbyukmn. ['padux obpatHoit yHKIMN.
CamocrosiTeibHas padoTa o0yuyarommxcest Ne3 9 3
W3ydenue onpeneneHuit 4nciaoBoi GyHKIUMH, apryMeHTa (PyHKINY, 3HAYCHUS
¢byukun. Ciocoos! 3aganus GyHkiui. HaxoxaeHue o0actu onpeaeneHus u
o0nacTy 3HaueHUN QPYHKIIUH.
Pemtenue 3a1a4 1o teme «OyHKIMU, UX CBOMCTBA U TPaPUKH.
Tema 1.4. Conep:xanue yueOHOTro MaTepuaJia 24
OcHoBBI Panunannas mepa yrna. BpamartenbHoe IBHKEHUE. 2 1,2
TPUTOHOMETPHH. CHHYC, KOCHHYC, TAHI'€HC M KOTAHTCHC YHCIIA. 2 12
OcHOBHBIE IIOHATHS 3HaKH, YUCIIOBBIC 3HAYEHUS U CBOWCTBA TPUTOHOMETPHUYECKUX (YHKITUH. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA. 2 1,2




@Dopmybl npHUBeneHUs. MeKCeCCHOHHAs aTTECTALIMSL. 2 1,2
CuHyc, KOCHHYC ¥ TAHI'€HC CyMMBI M Pa3HOCTH JIBYX YIiI0B. GopMyIibl 2 1,2
CJIOKEHHSI.
CuHYC ¥ KOCHHYC JIBOMHOTO yTJIa. 2 1,2
@Dopmyiiel yiBoeHus. ©opMyITbl TOJIOBUHHOTO YTJIA. 2 1,2
IIpakTHyeckoe 3ansitue Ne 6 2 1,2
OCHOBHBIE IOHSTHS] TPUTOHOMETPHH.
IIpakTnyeckoe 3ansitue Ne 7, 8, 9. OcHOBHBIE TPUTOHOMETPUUECKUE 6 1,2
ToxkaecTBa. Pemenue 3agayu
Tema 1.5. Coaep:xanue yueOHOTo MaTepHaJia 27
IIpeoOpa3oBanus [TpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIUI B IPOU3BEICHHE. 2 1,2
npocTedmux [IpeoOpa3oBanue MPOU3BEICHHUS TPUTOHOMETPUIECKUX (QYHKIIUH B CYMMY.
TPUIOHOMETPHYECKHUX | BrlpaskeHue TpUuroHoMeTpudeckux (pyHKIUN yepe3 TaHTeHC TTOJTOBUHHOTO 2 1,2
BbIpa:KeHU apryMeHTa.
ApKCHHYC, apKKOCHUHYC, apKTaHreHc yucina. [Ipocreiimme 2 1,2
TPUTOHOMETPHYECKHIE YPAaBHEHHUSI.
[Ipocreiimye TPUTOHOMETPUYECKUE HEPABECHCTRA. 2 1,2
IIpakTuyeckoe 3ausitue Ne 10, 11,12. 6 1,2
ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAKECHHH.
IIpakTnyeckoe 3anstue Nel3, 14. Pemenue npocreidmmx 4 1,2
TPUTOHOMETPHUYECKUX YPABHEHUH M HEPABEHCTB.
CamocrosiTeibHas padora o0y4yarommxcs Ned 9 3
Boinonnenue npeoOpa3zoBaHuil BbIpaK€HUMN, TPUMEHSSI OCHOBHBIE
TPUTOHOMETPUUYECKHE TOXKIECTBA.
@opMyIIsl JBOMHOTO U NIOJJOBUHHOI'O apTyMEHTA.
[TpeoOpa3oBaHue TPUrOHOMETPHUECKUX BbIpakeHUH. Perienne npocreimmx
TPUTOHOMETPHUYECKIX YPAaBHEHUH H HEPaBEHCTB.
Tema 1.6. Copepxanue y4eOHOIo MaTepuaJa 21
Crenennsie, CrenenHsble, moka3aTenbHble U Jorapudmuueckue GpyHkuuu. OnpeaeneHus, 2 1,2
NoKa3aTejbHbIe, UX CBOMCTBA U IrpauKu.
Jorapupmudeckne 1 | Tpuronomerpuueckue Gynkiuu. OnpeneneHns, X CBOWCTBA U TpaduKy. 2 1,2
TPUroHoMeTrpu4yeckue | [IpeoOpasoBanus rpaduxos. [lapanienbHblil mepeHoC, CUMMETPUS 2 1,2
¢ynkuuu. O0paTHbIe | OTHOCHUTENBLHO OCEH KOOPAMHAT U CUMMETPHUSI OTHOCUTENILHO Havaa
TPUTOHOMETPHYECKHE | KOOpAUHAT, CAMMETPHS OTHOCUTEIBHO MPSAMOU Yy = X, PACTSKCHUE U CKATHUE
bynxuun BJIOJIb OCEI KOOpAMHAT.
OO6patHble TPUTOHOMETpUYECKHE (DYHKIIUU 2 1,2
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IIpakTyeckoe 3anstue Ne 15,16. 4 1,2
Uccnenosanue Gpynkuuu. I[locrpoenue u npeodpazoBaHus rpapukoB
(GYHKINH C HCIIOJIB30BAHUEM UX CBOMCTB.
CamocrosiTesibHasi padoTa o0yyarommxcaNesS 9 3
N3roroBnenue madioHoOB, TpagukoB GyHKIUHI y = sin X, y = COS X, Y = g X,
y = Ctg X
Tema 1.7. Conep:xaHue yueOHOI0 MaTepUaa 30
YpaBHeHus u VYpaBHeHusa u cucteMbl ypaBHeHnil. HepaBeHcTBa. PaBHOCHIIBHOCTD 2 1,2
HEepaBeHCTBa ypaBHEHHIA, HEpaBeHCTB, cucTeM. OCHOBHBIEC IPUEMBI UX PEUICHHUS
(paznoxeHue Ha MHOXKHUTEJH, BBEIEHUE HOBBIX HEU3BECTHBIX, [TOJICTAHOBKA,
rpadu4ecKuil MeToxn).
Hcnonp3oBanue cBOMCTB U rpadukoB (pyHKIUN IpU pellIEeHUU YpaBHEHUH U 2 1,2
HEpaBeHCTB. MeTo1 HHTEPBAJIOB.
PanmonanesHble, uppalMoHaIbHble ypaBHEHUS, HEPABEHCTBA U CHCTEMBI. 2 1,2
[TokazarenbpHbIC ypaBHEHUSI. 2 1,2
[TokazaTenbHbIC HEPABEHCTBA. 2 1,2
Jlorapudmuueckre ypaBHEeHUs U HEPABEHCTBA. 2 1,2
TpuronomeTpuyeckue ypaBHEHHUSI. 2 1,2
TpuroHoMeTpuyeCKue HEPABEHCTBA. 2 1,2
N300pakeHre Ha KOOPAMHATHOM IJTIOCKOCTH MHOKECTBA pelIeHU 2 1,2
YpaBHEHMI U HEPABEHCTB C IByMs IEPEMEHHBIMH U UX CHCTEM.
IIpakTyeckoe 3ansatue Ne 17, 18. 4 1,2
YpaBHEHHS U CHCTEMBI YPABHEHUM.
IIpakTnyeckoe 3ansitue Ne 19, 20. HepasencTBa 4 1,2
IIpakTuyeckoe 3ansitue Ne 21, 22. Mcnosnb3oBaHue CBOMCTB U rpapuKoB 4 1,2
(GYHKUIUH NpU pelIeHu YpaBHEHU U HEpaBEHCTB.
IToBTOpEHue [ToBTOpEHME TeM: KOPHH, CTeNeHH U Joraprudmbl. OCHOBHBIE 2 1,2
TPUTOHOMETPHUUYECKHE TOXKIECTBA.
IIpoMeskyTOUHAsI aTTECTALUS - IK3aMEH
Il cemecTp
Paznen 2 HAYAJIA MATEMATHYECKOI'O AHAJIU3A 68
Tema 2.1. Conep:xanue yueOHOTro MaTepuaJia 4 OK 1-9
ITocaenoBareabHOocTH | CriocoOBI 3aaHUS U CBOMCTBA YHCIIOBLIX IocienoBarensHocreil. [Toustue o 2 1,2
npejene nocieaosareabHocTy. CyllecTBOBaHUE Mpeziesia MOHOTOHHOM
OTpaHUYEHHON TOCIIEJOBATEILHOCTH.
CyMMHpOBaHHUE MTOCIIEI0BATEILHOCTEN. beckoHeuHOo yObIBaromas 2 1,2
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reOMETpPHUUECKasl IPOrpeccus U €€ Cymma.

Tema 2.2. Coaep:xkaHue yueOHOro MaTepHaJia 34
IIpounsBonnas [TonsiTHEe 0 MPOU3BOAHON (PYHKIMH, €€ TECOMETPUIECKUNA U (PU3HUECKUI 2 1,2
CMBICIL.
ITpon3BoIHBIE CYMMBI, pA3HOCTH, IPOU3BEAECHHUSI, YACTHOTO. 2 1,2
ITpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHA. 2 1,2
YpaBHeHUe KacaTelIbHOU K rpaduKy YHKITHH. 2 1,2
[Tpon3BoiHBIE 00paTHON (PYHKIMU M KOMIO3UIUH (PYHKITHH. 2 1,2
ITpon3BoHAs CIOKHON (YHKIIUH. 2 1,2
Bropas npousBogHast, ee reOMETPUIECKUN U PU3HUECKUI CMBICI. 2 1,2
HaxoxaeHue ckopocTH Juisl mpoiiecca, 3aJaHHoro (opMyIioi u rpagukom.
[TpuMeHeHre TPOU3BOTHON K UCCIENOBAHUIO (DYHKIIHIA U TIOCTPOCHUIO 2 1,2
rpaduKoB.
[TpuMepb! HCTIOTB30BAHMS IPOU3BOIHON ISl HAXOKICHHS HAMITYUIIIETO 2 1,2
pellieHus B MPUKJIAIHBIX 3a]a4ax.
IIpakTuyeckoe 3ansitue Ne 23 2 1,2
[TocnenoBarensHocTu. [Ipon3Boanast.
CaMmocTosiTeibHasi padoTa o0yyarommxcaNe6 14 3
CocraBneHne ypaBHEHHUs KacaTelIbHOH K rpaduky GpyHKInu. Berancienne
IPOM3BOJIHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKITHHA.
[IpumeneHue MPOU3BOTHON K UCCIIEAOBAHHIO (DYHKIIM U MIOCTPOCHUIO
rpauKoB
Tema 2.3. Conep:xanue yueOHOTro MaTepHaJia 30
ITepBooGpa3nas n ITepBooOpazHas 1 HHTErpal. 2 1,2
HHTErpa Tabuna nepBooOpa3HbIX. 2 12
HeonpenenenHslil HHTErpal. 4 1,2
Omnpenenennpiii uaTerpain. ®opmyna Herorona—Jleitoauna. 4 1,2
[TpuMeHeHue orpeIeIeHHOr0 HHTErpaia Al HaXOXKASHUS TUIOIaAn 2 1,2
KPHBOJMHEHHOMN TpaIrenny.
[Tpumepsl pMeHeHHsI UHTerpaia B pU3UKe U T€OMETPUH. 2 1,2
IIpakTyeckoe 3ansitue Ne24 2 1,2
ITepBooOpasnas u naTerpa. ®opmyna Hetorona-Jleitoauna.
CamocrosiTeibHas padora o0yyarommxcaNe7 12 3
Brruncienre nHTerpainos.
Haxoxaenne miomaieil KpuBOJIMHEUHBIX TPAIICLHA.
Pa3znen 3 TEOMETPUSA 96
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Tema 3.1. Copnepxxanue yuyeOHOIro MaTepuaJia 28

Koopaunartsl n [IpssMmoyrosbHas (IeKapTOBa) CUCTEMA KOOPJAUHAT B MPOCTPAHCTRE. 2 1,2

BEKTOPBI DopMyIia pacCTOSTHHS MEXKY IByMs TOYKAMH.
VYpaBHeHus cepbl, MIOCKOCTH U MIPSIMOIA. 2 1,2
Bekropsl. Monyns Bektopa. PaBeHcTBO BekTOpoB. KoopauHaTel BEKTOpa. 2 1,2
Clio)xeHue BEKTOPOB. 2 1,2
YMHOKEHHE BEKTOpa Ha unciio. PaznoskeHue BEKTopa Mo HAIPaBICHUSIM. 2 1,2
VYron mexay ABymsi BekTopamu. [Ipoekiusi BeKTopa Ha OCh 2 1,2
CxajsipHO€ NMPOM3BEICHUE BEKTOPOB. 2 1,2
Hcnonp30Banne KOOPAMHAT W BEKTOPOB NPH PEIICHHH MATEMaTHUECKUX H 2 1,2
MPUKJIAJIHBIX 3a]1a4.
CamocrosiTesibHas padora Ne§ 12 3
BekTopbl 1 KOOpAUHATHI.
YpaBHEHHE OKPYKHOCTH. Y paBHEHHUE MPSIMOM.
BekTopsl u onepanyu HaJ HUMH.

Tema 3.2. Coaep:xanue yueOHOTo MaTepHaJia 22

IIpsimble U mJI0cKocTH | B3anMHOe pacnosioxeHne JAByX MPSIMbIX B IPOCTPAHCTRBE. 2 1,2

B MPOCTPAHCTBE [TapannensHOCTh NpsAMON U MIOCKOCTH. [lapaieabHOCTh MI0CKOCTEH. 2 1,2
[leprieH IUKYIIPHOCTD MPSIMON U TJIOCKOCTH. 2 1,2
[TepneniuKynsip ¥ HaKIOHHast. MeKCecCHOHHAs aTTeCTallts. 2 1,2
Yron Mexay nNpsSIMON U TIOCKOCTHIO. 2 1,2
JIByrpaHHblil yroja. Yroa Mex1y MIOCKOCTSMH. 2 1,2
[lepneHUKyYISIPHOCTD JBYX MJIOCKOCTEH. 2 1,2
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: MTAPAIUICTHHBIN IEPEHOC, 2
CUMMETpPHSI OTHOCHUTEJIBHO IIIOCKOCTH.
[TapannensHoe mpoekTupoBanue [1nomans opToroHaaTbHON TPOSKITHH. 2 1,2
N300paskeHre MpOCTPAHCTBEHHBIX (UTYD. 2 1,2
IIpakTuyeckoe 3ansitue Ne25 2 1,2
Koopaunats! 1 BeKTOpHI. [IpsiMble 1 MIJIOCKOCTH B IPOCTPAHCTBE.

Tema 3.3. Conep:xanue yueOHOTro MaTepuaJia 10

MHoOrorpaHHMKH Bepuunsl, pebpa, rpanu MHOrorpanHuka. Pa3septka. MHOrOrpaHHbIE YIIIBI. 2 1,2
Beinmyknele MHOrorpanHuku. Teopema Ounepa.
[Ipuzma. Ilpsamas n HakiaoHHas npusma. [IpaBunbHas npusma. 2 1,2
[Tapamnenenunen. Kyo
[Tupamuna. [IpaBribHas nupamuaa. Y cedeHHas nupamuaa. Terpasap. 2 1,2
CuMmMmeTpu B KyOe, B mapajuiesienumese, B npuzMe u nupamuae. CeyeHus 2 1,2

OK 1-9

13




KyOa, MPU3MBI U TUPAMHUIBL.

[IpencraBnenue o MpaBUILHBIX MHOTOTPAaHHUKAX (TETpadap, KyO, OKTasap, 2 1,2
JIOICKA’AP U UKOCAIIP).
Tema 3.4. Conep:kanue y4eOHOT0 MaTepuaJia 8
Tesa n nosepxnocrn | [lwmnap. OcHoBaHue, BEICOTa, OOKOBas IOBEPXHOCTh, 00pa3yromias, 2 1,2
BpallleHUs pa3BepTKa.
Konyc. OcHoBanue, BbIcOTa, 00KOBasi IOBEPXHOCTh, 0Opasyromiasi, 2 1,2
pazBepTKa. Y CEYEHHbINH KOHYC.
OceBble CEYEHUS U CEUCHMS, TapaJlIeIbHbIe OCHOBAHUIO. 2 1,2
[Tap u cdepa, nx ceuenus. KacarenbHas miIocKoCcTh K chepe. 2 1,2
Tema 3.5. Coaep:xanue yueOHOTo MaTepHaJia 26 OK 1-9
HN3zmepenns B O6wem u ero m3mepenue. MaTerpanshas ¢popmyna oobema. opmyiisi 2 1,2
reoMeTpuM o0bema Ky0a, MPSMOYTOJIBLHOTO MapaljieNienune/a, IPU3MblL, IIHHIPA.
®opmyiel 00beMa THPAMUABI U KOHYca. POPMYITBI IO TOBEPXHOCTEH 2 1,2
WIMH]pa U KoHyca. opmyssl o0beMa mapa U miomaau chepsl.
[Tomo6ue Ten. OTHOWIEHUS TUIOMAACH MOBEPXHOCTEH U 00HEMOB MOT0OHBIX 2 1,2
TeJ.
I[IpakTuyeckoe 3ausitue Ne26 2 1,2
Muororpanauku. Tena u moBepxHOCTH BpaieHus. VizmMepenus B
TE€OMETPHH.
CaMmocrosiTeibHasi padoTa o0yuarommxes Ne9 18 12
N300pakeHrie MHOTOTPaHHUKOB U TEJ BPAIICHUSI.
PaboTta ¢ yd4eOHBIM MaTepHaIOM.
Pemenue 3a1a4 Ha Tena BpalieHus.
OO6BbeMBbl MHOTOTPaHHUKOB.
OObeMbl Te BpallEeHUs.
Haxoxnenue miomazei noBepxHocreit 1 00beMOB Fr€OMETPUIECKHX Tell.
3amaun Ha MHOTOTPAaHHUKH M TeJla BPAIICHUSI.
Paznen 4 KOMBUHATOPUKA, CTATUCTHKA M TEOPUS BEPOSITHOCTEM 30
Tema 4.1. Conep:xanue yueOHOTro MaTepuaJia 6 OK 1-9
DJIEeMEeHTBI OcHoBHbIE TOHATHSA KOMOMHATOpUKH. Pa3menienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPHKH COYeTaHusl.
3amaun Ha TIO/ICUET YKCIIa Pa3MEIICHUM, TIEPECTaHOBOK, COUETAHUH. 2 1,2
Pemienue 3a1a4 Ha nepeOoOp BapuaHTOB.
®dopmyna bunoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KO (OUITMEHTOB. 2 1,2

Tpeyronpuuk [Tackans.
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Tema 4.2. Copnepxxanue yuyeOHOro MmarepuaJia 10
DJIeMeHThI TEOPUH CoOpbITHE, BEPOATHOCTH COOBITHS, CIIOKEHHUE U YMHOKEHHUE BEPOSTHOCTEH. 2 1,2
BeposTHOCTEH [ToHsITHE O HE3AaBUCUMOCTH COOBITHH.
JluckpetHas ciaydaiiHasi BeTMUMHA, 3aKOH €€ pacipeeneHus. YuciaoBbie 2 1,2
XapaKTEPUCTUKH JUCKPETHOM CilydaiiHOW BesnuuHbl. [IoHATHE O 3aKOHE
OOJIBIINX YHCEI.
Pemienne npakTHuecKkux 3ajad Ha HAX0XKJICHHE BEPOSTHOCTH COOBITUS U 2 1,2
YHCJIOBBIX XapaKTEPUCTUK TUCKPETHON CIIydailHOI BEIMYMHBIL.
CamocrosiTeibHas padora odyuarommxcs Nel0 4 12
OcHoBHBIE TEOPEMbI 1 POPMYJIIBI TEOPUU BEPOSTHOCTEH.
DJIEMEHTHI TEOPHH BEPOSITHOCTEM.
Tema 4.3. Coaep:xxanue yueOHOro MaTepHaJia 14
DJIeMEeHTBbI [IpencraBnenue NaHHBIX (TAOIHUIBI, TUATPAMMBI, TpaduKn) 2 1,2
MaTeMaTH4YeCKOM ['eHepaibHas COBOKYITHOCTb, BEIOOPKA, CpeIHEE apU(PMETUUECKOE, MEHaHAa. 2 1,2
CTAaTUCTUKH [TonsiTre 0 3a1auax MaTeMaTUYECKON CTATUCTUKHU. PellleHne npakTH4ecKux 2 1,2
3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
IIpakTuyeckoe 3ansitue Ne27 2 1,2
DneMeHTbl KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEN M MaTEMaTUYECKON
CTaTUCTHKH.
IloBTOpPEHME [ToBTOpenue TeM: OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECTBA. Perienne 6 1,2
YpaBHEHMI, CCTEeM ypaBHEHUI 1 HepaBeHCTB. [Ipon3BoHas,
nepBooOpa3Has U UHTErpall.
IIpoMeskyTOUHasi aTTeCTALUS - IK3AMEH
HToro mo gucuuILInHae: 375
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3. YCJOBHMS PEAJM3AIIMM TPOTPAMMBI YYEBHOM
JACHUTIIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrieyeHNI0 y4eOHOM TMCIUTIIUHbI:

Peanmu3anus mnporpaMMbl JHCHMIUIMHBL TpeOyeT HaIu4us Y4eOHOTro
kaOWHeTa MaTEeMaTUKH I TPOBEICHUS 3aHATHH  JICKIIMOHHOTO  THIIA,
NPAaKTUYCCKUX 3aHATHH, B TOM YHCJIC TPYIIOBBIX, WHJIWBHIYaIbHBIX,
IMUCBMEHHBIX, YCTHBIX KOHCYJBTAIlMW, TEKYIIEro KOHTPOJS M IPOMEKYTOUHOMN
aTTECTALHU.

O6opynoBanue:

- pabouee MeCcTo Mperno aBaTes;

- CHeIUaIM3upoBaHHAs MeOenb (CTOJBI, CTYNbs IO  KOJHUYECTBY
oOyyJarommxcsi);

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTra 00ydIeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOECKTOP, SKPaH.

YueOHo-HATIISIIHBIE TTOCOOMS: IUIaKaThl, y4eOHO-HArsaHbIC TMOCOOHS,
oOecrieurBaOIIME TEMaTUYECKUE MIUTIOCTpalud 10  pabodeil mporpamme
JTUCLIMIUIMHBI, B TOM YHCIIe, BHJICO-ayJMO MAaTEepUalibl, KOMIIBIOTEPHBIC
MIpE3CHTAIUH.

KommbroTep uMeeT 10CTyn K 3JeKTPOHHO-OMOIMOTCYHBIM CUCTEMAM,
BBIXOJl B TJI00aNbHYIO ceThb MHTEpHET, OCHAIECH JINIICH3MOHHBIM TPOTPAMMHBIM
oOecrieueHUEM.

3.2.  YueOHO-MeTOAMYECKOe M HHPpOpPMANMOHHOE oOOecnmevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHbBI

OcHoOBHbBIE YUeOHbI€ U3TaHUs

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

2. boromonos, H.B., Camoiinenko, I1.11. Maremaruka: yue6nuk nius CIIO
/H.B. boromonos, ILHW. Cawmoitnenko.- M.: HOpaiit, 2019.- 40lc.-
(ITpodeccronanpHOe 0Opa3oBanme) https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3agaHusi mo maremaruke. B 2-x u.
Y.1: yueb. mocodbue nis CIIO /H.B. boromosnos.- 11-e uzn., nepepad. u nor.- M.:
FOpaiit, 2019.- 326¢.- (IIpodeccronanbaoe 06pa3oBanue). https://urait.ru

4, boromosioB, H.B. Ilpaktnueckue 3aganusg nmo maremartuke. B 2-x u.
Y.2: yueb. mocodbue g CITO /H.B. boromosnos.- 11-e uzn., nepepad. u norm.- M.:
FOpaiit, 2019.- 251c¢.- (IIpodeccronanbroe 06pa3oBanue). https://urait.ru

5. TyceB, B.A. I'eomerpusi: yueOHOe mocoOWe [JIi  CPEIHEro
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. IIpokodreB. — 2-e u3m., ucap. u aomn. — Mocksa: M3narensctBo HOpaiir,
2020. — 280 c. — (IlpodeccronansHoe oOpa3oBanue) https://urait.ru
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JlonosiHUTeIbHBIE YUeOHbIe U3IaHUs

6. boromosnioB, H. B. Anrebpa u Hauana aHanuza: ydeOHoe mocoOue ist
cpeadero TmpodeccuoHanbHoro oo6paszoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromosioB, H. B. Maremartuka. 3agaun ¢ penieHusiMa B 2 4. Yactp 1 :
yueOHOEe  1ocoOMe I CcpeaHero  npodeccHoHalIbHOrO  0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 439 c.— (IIpodeccuonanmbroe obOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agauu ¢ pemenusamu B 2 4. Yactp 2 :
yugeOHOe  TocoOme JUIi  CcpeaHero  npodeccHoHaIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ uzn., ucnp. u aomn. — Mocksa : M3marensctBo IOpait,
2020. — 320 c. — (IIpodeccuonanbuoe o6OpazoBanue). — ISBN 978-5-534-
09135-9. I'pud YMO CIIO https://urait.ru

9. MaremaTuka: anredpa ¥ Havaja MaTeMaTHYECKOTO aHalM3a, T€OMETpUs
Jutst ipodeccuil U CeMaIbHOCTEN COIMAIbHO-9KOHOMUYecKoro 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-pecypcesl

10..  www.fcior.edu.ru  (PeaepanpHblii  IEHTp  WHGOPMAIMOHHO-
oOpazoBaTenbHbIX pecypcoB (PIIUOP)).

11. www.school-collection.edu.ru  (Egunaas xoiuiekiust 1UGPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (OOpa3oBarenbHbiii mopTan «Yueba»: «YPpOKm»
(www. uroki. ru)

MeToanueckue yKazaHusl I O0Oy4amOmIUXcsi 1O  OCBOCHHUIO
TUCHUTITIHHBI

13. Meronuueckue ykazaHus JUIsi OOYYaIOIMIMUXCS IO  BBIMOJHEHUIO
MPaKTUYECKUX padOT.

14. Metoauueckue ykazaHus Jjisi 00y4arolmuXcsl MO BBIMOJHEHUIO 3aIaHUI
CaMOCTOATENbHON 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 U MeTOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTsl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA ¥ OLIEHKH
pe3yJbTaToB
00y4eHust

Obwue Komnemenyuu:

OK 1. IloHumarp CyIIHOCTb M COLHAJIbHYIO 3HAYMMOCTb CBOEH
Oynyuiei mpodeccuu, IPOSIBIATh K Hel YCTOWYUBBINA UHTEPEC.

OK 2. OpraHu3oBblBaTb COOCTBEHHYI [J€STEIBbHOCTb, BbIOHMpATh
TUTIOBBIE METOABI U CIOCOOBI BHIMOTHEHHS MPO(ecCHOHANBHBIX 33134,
OLIEHUBATh UX I(P(HEKTUBHOCTH U KAYECTBO.

OK 3. IlpuHuMaTh pemieHuss B CTaHAAPTHBIX U HECTaHIAPTHHIX
CUTYalUsAX U HECTHU 32 HUX OTBETCTBEHHOCTb

OK 4. OcymecTBisaTh TOUCK UM UCHOJIb30BaHUE WH(OpMAIUH,
HeoOXxoauMon [Tt 3((PEeKTUBHOTO BBIMOTHEHHUS MPO(HECCHOHATBHBIX
3aja4, Tpo(hecCHOHATBFHOTO U JMYHOCTHOTO Pa3BUTHSL.

OK 5. Ucnonb3oBatk MH(POPMALMOHHO-KOMMYHHUKAITUOHHBIC
TEXHOJIOTHH B MPO(ECCUOHAIBHOM 1eATeIbHOCTH.

OK 6. PaboTaTp B KOJUIEKTHBE U B KOMaHJE, 3P(PEKTUBHO 00IIaThCs C
KOJIJIETraMH, PYKOBOJICTBOM, MOTPEOUTEIISIMH.

OK 7. bpatb Ha ce0s OTBETCTBEHHOCTH 3a pabOTy UJICHOB KOMAaHJIbI, 32
pe3yNbTaT BBHIIOJIHEHUS 3aJaHuil.

OK 8. CamocTosTeNnbHO OIpenessaTh 3aJayd MPO(PEeCCHOHAIBHOTO U
JUYHOCTHOTO PAa3BUTHUS, 3aHMMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO
IUIAHUPOBATh MOBBIILIEHUE KBATHU(PUKALIUY.

OK 9. OpueHntupoBaTbCsi B YCIOBHUAX YacTOM CMEHBI TEXHOJOTUU B
npohecCuOHAbHON NeSTENbHOCTH.

Ilpeomemmnuie pesynvmamal:

- c(OpPMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHUKE KaK 4acTH
MUPOBOM  KyJAbTYphl W MECT€ MaTeMaTUKd B  COBPEMEHHOMU
UBWIN3ALUK, CIIOCO0axX OMNMCAHUS SBJICHHUH peaJbHOro MHUpa Ha
MaTeMaTUYeCKOM

- c(OPMHPOBAHHOCTh  TPEACTABIEHUH O  MaTeMaTHYEeCKHX
MOHATUAX KaK BaXHEHIIMX MATEMAaTUYECKUX MOJENAX, IMO3BOJIAIOLINX
ONUCBHIBATh M H3y4aTh pa3HbIE IPOLECCHl M SBIEHUSA;,; I[OHUMAHHE
BO3MOYKHOCTH  aKCHOMAaTHYECKOIO  IIOCTPOEHUsS  MAaTeMaTHUYECKHUX
TEOPHiL;

- BJIAJICHUE METOJaMHU [OKa3aTelIbCTB U aITOPUTMOB pELICHUS,
YMEHUE HUX IPUMEHATh, IPOBOJAUTH JOKA3aTEIbHBIE PACCYKICHUS B

Texkymui KOHTPOJIb:
- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHHUE;

- BBIIIOJIHEHUE
MUCBEMEHHO paboThI;
- BBIIIOJIHEHUE
MPaKTUYECKOU
paboThI
(MHIMBUIyaTbHAS
¢dbopma paboThI)

- 3ammuTa nopThoano

OneHka pe3ynbTaToB
BBINOJIHEHUS
CaMOCTOATEIILHON
paboThI

IIpomexxyrouHnas
aTTecTarus B popme:
1 cemecTp - 3K3ameHa
2 ceMecTp - IK3aMeHa.

Merton npoBeeHus
IIPOMEKYTOUHON
aTTeCTaluy -
BBITIOJTHEHUE
9K3aMEHALHOHHOTO
KOMILIEKCHOT'O 3aaHus

18




XOJI€ peIIeHus 3a1aY;

- BJIAJICHUE CTAaHAAPTHBIMHU MPUEMAaMU PELIEHUS PALlMOHAIBHBIX U
MppalMOHAJIbHBIX, MOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUH W HEPABEHCTB, HMX CHCTEM; MCIOJIb30BAaHUE TOTOBBIX
KOMIBIOTEPHBIX IPOrPaMM, B TOM YHUCJIE I NIO- UCKA MYTH PEUIEHUS U
WJUTIOCTPALIMU PEIICHUS YPaBHEHUN U HEPABEHCTB;

- c(hOPMUPOBAHHOCTh TMPEACTABICHUI 00 OCHOBHBIX TIOHSATHUSAX
MaTeMaTUYECKOr0 aHajau3a M MX CBOMCTBAX, BJIAJACHUE YMEHUEM
XapaKTepU30BaTh TOBEACHUE (DYHKIIMH, HCIIOIB30BAHUE IOJYYCHHBIX
3HAHUM U ONUCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

- BIaJCHHUC OCHOBHBIMH MMOHSATHAMH 0 IJIOCKHX u
MIPOCTPAHCTBEHHBIX  I€OMETPHYECKMX  (Urypax, HX  OCHOBHBIX
CBOMCTBAX;

- c(hOPMHUPOBAHHOCTh YMEHHS pPaclo3HaBaTh T€OMETPHUYECCKHE
burypsl Ha 4YepTekax, MOJENSAX U B pealbHOM MHUPE; MPUMEHEHUE
W3YYCHHBIX CBOMCTB I€OMETPHYSCKUX (GUTYp U QOpPMYI IS pEIICHUS
reOMETPUUYECKHUX 3a/1a4 U 3a7a4 C MPAKTUUYECKUM COJIEPKAHUEM;

- c(OPMUPOBAHHOCTh TPEJCTABICHUN O TPOIECCaX W SIBICHUSX,
HMEIOIINX BEPOSATHOCTHBIN XapakTep, CTaTHUCTUYCCKUX
3aKOHOMEPHOCTSIX B pE€aJbHOM  MHPE, OCHOBHBIX  IOHSTHUAX
AJIEMEHTAPHOW TEOPUU BEPOSTHOCTEW; YMEHH HAXOJIWUTh U OLICHUBATh
BEPOATHOCTH HACTYIUJICHUS COOBITUI B MPOCTEHIINX MPAKTUYECKUX
CUTYalHsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEJIUYWH;

- BJIaJICHME HABbIKAMU HCMOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX
MPOTrpaMM IIPHU PEIICHUU 3a/a4.

4.2. ®oHJ OLCHOYHBIX CPEACTB IJIS MPOBeIeHUS MPOMEKYTOYHOM ATTeCTANNH

oﬁyqamumxc;l no JIMCIMIIIMHE

IHoka3aTenn U KPUTEPUU OLCHUBAHUSA KOMIIETEHIM U

Ilokazarenu wu KpUTCpHUHU OLCHHBAHUA KOMHCTCHHI/Iﬁ, OIIMCAaHUEC IIKaJ

OIICHUBAHUS COACPKATCS B MPUIIOKEHUU 1.

KoHTposbHbIE M TecTOBbIE 3aJaHUA
KoHTposibHbIE 3a1aHus coiepkKaTCs B MpHiioxkeHuu 1.

MeTtoauyeckue MaTepHuabl

Meroauueckue MaTepualbl, ONPEACISIOIIMEe NPOLEAYPHI

OLICHUBAHU

3HAHWM, YMEHUH, XapaKTepu3yomux GOpMUpPOBAHUE KOMIETECHIINMN, COAepKaTcs

B NpujiokeHuu 1.
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IIpunoxenne 1
KoHTpo/IbHO-011eHOYHBbIEe CpeIcTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
OVY /.05 MaTemaTuka (yriay0JieHHbIii yPOBEHb)

1.1. ®opma npoMe:KyTOUYHOM aTTecTamum: 3K3aMeH (1, 2 ceMecTpsl).

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

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

OneHuBaHue pe3yJbTAaTOB BHIINOJHEHUS 3a/laHUld  MPOMEXKYTOYHOW — aTTecTaluu
00y4aroIUXCs OCYLECTBIISIETCS HA OCHOBE CJIEAYIOIINX PUHIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHUI,
NPAaKTUYECKOTO OMbITa, OOMIMX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOAEMOHCTPHPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aICKBATHOCTH OILCHKHW — OLCHKAa BBIIIOJIHCHUA 3aIIaHI/Iﬁ AOJDKHA HPOBOAHUTHCA 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 HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HAHUW, YMEHUH, TMPAKTUYECKOrO OMbITa, OOMUX U MTPOPECCHOHATHHBIX KOMIIETEHIIUI

00yJaromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJAHEHHS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMMe ©  Npo(ecCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHUS KOHKYPCHBIX 3aJaHUW JIOJDKHA OBITh
HE3aBUCUMON OT OCOOEHHOCTeW TpOodEeCcCHOHAIbHOW OpHEHTALWd WU [PeIrouYTeHUuN
npenojaaBaresieil, OCyIECTBISIIOIINX KOHTPOJIb WIH aTTECTALIUIO.

IIpy BBINOSHEHUU NPOLELYpP OLEHKH 3aJaHUN MCIONB3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbBIX OAJUIOB,;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

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

Hcnonb3yercs natu OanbHas IIKaja JUIs OLleHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBon nsiTi OanbHOM IMIKAJIBI YY€Ta PE3yJIbTaTOB B MSITH OAJIbHYIO OLIEHOYHYIO MIKAITY:

Onenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOI0 U NPAKTHYEeCKOI 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).

| cemectp
IMpumepHbIe BONPOCHI IS cOOeceT0BAHUS

1. L[CJ'IBIC U pallMOHAJIBHBIC YHCJIA.
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JleficTBUTENIbHBIC YHCIIA.
[TpuGnnxKeHHbIe BEIYUCICHHUS.
KoMiuiekcHsle yucina.
Kopuu u crenenu.
KopHu HaTypanbHOM CTENIEHU U3 YUCIIA U UX CBOMCTBA.
Crenenu ¢ palioHaJIbHBIMU [10KA3aTEJIAMHU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMU, HX CBOMCTBA.
Jlorapudm umncna. OCHOBHOE JIOrapu(pMHUUECKOE TOXKIECTBO.
0. Jlorapudmer. CBoiicTBa orapu@mos.
1. Jlorapudm. JlecaTuuHbIC U HATYpATbHBIC JIOTAPU(PMBI.

12. Jlorapudm. Onpenenenue. [IpaBuna neiictBuii ¢ morapupmamu.

13. Jlorapudm. OcHoBHbIe OHATHS. [Iepexoa kK HOBOMY OCHOBaHHMIO.

14. TIpeoOpa3oBanue anredpandecKux BHIPAKECHUH.

15. IlpeoOpa3oBaHue pallMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUI.

16. IIpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIHHBIX BHIPAKECHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIbHBIX U JIOTAPU(PMUICCKUX BBIPAKCHUM.

18. Papmannast Mepa yria. BpamarensHoe JBH)KEHUE.

19. Cunyc, KOCUHYC, TAHT'€HC M KOTAHI€HC YHCIIa.

20. 3HakW, 4YHCIOBBICE 3HAYEHUS W  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPUUYECKUX (YHKLUH.

21. TpuroHomerpuyeckue (PyHKIIMH YUCIOBOTO apryMEHTa.

22. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA.

23. ®opMynbl TMPUBEICHHUS.

24. ®opmyInbl CI0XKEHHUS.

25. CuHyC ¥ KOCHHYC JABOHHOTO yriia. @opMyJibl TOJIOBUHHOTO YyIIa.

26. IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEICHHUE.

27. Tlpeobpa3oBaHne MPOU3BEICHIS TPUTOHOMETPHUECKUX (QYHKIUN B CyMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUH.

29. Belpa)keHHE TPUTOHOMETPHYECKHX (QYHKIUH dYepe3 TaHTEHC IT0JOBUHHOTO
apryMeHTa.

30. ApkcuHYC, apKKOCHHYC, apKTaHT€HC YHCIIa.

31. IIpocreiiye TPUTOHOMETPUYECKHE YPABHEHHUS.

32. Ilpocreiimme TPUTOHOMETPUIECKHE HEPABEHCTBA.

33. ®ynkuuu. OcHoBHbIe TOHATHSA. OOnacTe oOmNpeneneHuss MW MHOXKECTBO
3HAYEHUMN.

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oynknuu. Iloctpoenue rpadukoB (QYHKIWH, 3aJaHHBIX Pa3IHYHBIMU
croco6amu.

36. ®ynkuuu. CBoiicTBa PyHKINH.

37. ®yHkuuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPAaHMYEHHOCTb,
MEPUOTUIHOCTb.

38. ®ynkuuu. IIpoMexyTku Bo3pacTaHuss U yObIBaHMs, HauOoJsbllee U
HaMMEHBIIIee 3HAYCHUS, TOUKU IKCTpemMyMa. [ padudeckas MHTEpIpeTanusl.

39. Crnoxnas ¢yHkuus (koMno3uuus). ApudmMeTHuecKkue onepanud Haj
GyHKIUSAMHU.

40. ®dynkuuu. [ToHsTHE O HENPEPHIBHOCTH (PYHKIHH.

41. Obpatnbie ¢yHkuu. O6nacTe onpeaeneHUuss U 00JacTh 3HAU€HUH OoOpaTHOMN
byHKINN.

42. O6patusie pynkiuu. Coiicta. ['paduk oOpaTHOI QyHKINH.

43. Jlorapudmuueckas GyHKIUs, €€ CBOUCTBA U TpaduK.

44. JlorapudmMuyeckue ypaBHEHHS U HEPABEHCTBA.

45. TlokazatenbHast QyHKIMS, €€ CBOMCTBA U rpaduk.

RROoN k0N
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47. Crenennas GyHKIHS, €€ CBOWCTBA U rpaduK.

48. YpaBHEHHUS M HEPABEHCTBA CTEMIEHHOMN (DYHKIHH.

49. OOGnacTh ompeAeacHHsS U MHOKECTBO 3HAYeHUH (PYHKIUH y= SINX,e€ cBOiCTBa
u rpaduxk.

50. OO6umacTp onpeaeeHuss 1 MHOKECTBO 3HAYCHHH (DYHKITUU Y= COSX, e€ CBOMCTBA
u rpaduxk.

51. OO6usactp onpeneneHus U MHOKECTBO 3HaueHUW GyHKIHH )= {gX, e€ cBOMCTBa
u rpaduxk.

52. O06sacTh onpeAesieHus] 1 MHOKECTBO 3HaYeHU (pyHKIHU y= ClgX, e€ cBOMCTBa
u rpaduxk.

53. IlpeoOpazoBanusi rpadukoB ¢yHKIUNA. CHMMETpHUs OTHOCHUTEIBHO OCEH
KOOp/MHAT.

54. TlpeoOpazoBanusi rpadukoB GyHKIMN. [lapamienbHbIi mepeHoc.

55. TIpeoOpazoBanus rpadukoB QyHknuid. CUMMETpUsS OTHOCHTEIHLHO Hadaja
KOOpJMHAT.

56. IIpeobpazoBanusi rpadukoB ¢(yHKIHMA. CHMMETPHS OTHOCHUTEIBHO TMPSMOU
y=X.

57. TlpeobpazoBanusi rpadpukoB (yHKImiA. PacTsikeHne W cxartue BIOIb Ocei
KOOpJMHAT.

58. VYpaBHeHus. PaBHOCHMIIBHOCTH ypaBHEHUH,

59. VpaBuenusi. OCHOBHBIE IPHUEMBI UX PEIICHUS.

60. Cucremsl ypaBHeHUI. PaBHOCHIBHOCTD CUCTEM ypaBHEHUH.

61. Cuctembl ypaBHeHUN. OCHOBHBIE IPUEMBI UX PEIICHUS.

62. HepaBenctBa. OCHOBHBIEC IPUEMBI UX PELICHHUS.

63. HepaBencrtBa. PaBHOCUIEHOCTH HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB W TpagukoB (GYHKIMU NPU pEIICHUH YPAaBHEHHHA U
HEPaBEHCTB.

65. MeTox HHTEpPBAJIOB.

66. M300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUMN

. IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

67

. I/I306pa)KCHI/Ie Ha KOOpI[PIH&THOIZ IIJIOCKOCTH MHOXXCCTBA peI_HeHI/Iﬁ HCPAaBCHCTB

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

HpuMeprle NMPaAKTUYICCKUE 3alaHUA
Pa3BuTHe NOHATHS 0 YHCIE

1.

2.

3.
]

Z

Beruncnuts:
(1+i)°
Haiitn MOgyne M apryMeHT KOMILJIEKCHOTO YUCIIa
z=-5i
Janbl yncna:
= 2+5

=1-:

v Zy- .
Hatigure: =1 2

4,
Z

g

Jla"b! uncna:

=2 -
=2 +4/%

o Z, ==z
Hatigqure: “1 “=
KopHu, crenenn u jorapupmbl
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1. Berunciure |ogslog2|093|092512
3 445
2. Brrancaure 2 2131

1 1
3. Brlunciure > |og J+ |0g 32 -3 |Og 28

4, Brruncnure |09312—% |0g332+% |0g36

OCHOBBI TPUTOHOMETPHUU
37T

o sln—— o
1. Haiitu 3HaK yncia 3 . OTBer obOocHYyiiTE.

Haiitu 3nak uncia Ctg28() . Otser obocHyiire.

37T
o Cogs— o

3. Haiizute sHak uncna ~ - 6 . OTBeT obocHyiiTe.
4. Jlokaxure, uro LY * 0 — SIN*& =1g*a - sin*a
DyHKIUH, UX CBOIICTBA U rPaUKH
1. [Toctpouts rpaduk GyHKIUN
y=x73
2. [Toctpouts rpaduk GyHKIUN

1
y=x ¢++1

ix
F= :
3 Hana ¢pyHKIHS x+2 | Haiftu 3HaueHns (GyHKIMM B TOUKAX -
1, 510
— T

4. HaiiTi 06acTh onpenenenus QyHKuy » In x* —6x+10)

YpaBHeHUs U HEPABEHCTBA
1. Pemnre ypaBHeHue COS ( X+ %) =1

2 Pemnre ypaBHenue 3tg (3X + %) =-3
3. Penmte ypasrenne 1—tg°x = 2tgx
4

Pemnte ypaBHeHHe COS (1— X) =1

Il cemecTp
IIpuMmepHBbIe BONPOCHI 1151 cO0eceJ0OBAHUSA

1. Croco0BbI 3aJ1aHus 1 CBOMCTBA YHCIIOBBIX ITOCJIEN0BATEILHOCTEN.

2. CyMMHpOBaHUE MOCIEI0BATEILHOCTEN.

3. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ TEOMETPUUECKHIT CMBICII.

4. [TonsTHE O MPON3BOAHON YHKIINH, €€ GUUUECKUN CMBICI.

5. VYpaBHeHHEe KacaTelbHOU U HOPMAIIU K rpaduKy QyHKINH.

6. [Ipon3BoHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHMS, YACTHOTO.

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

8. [IpuMmeHeHre TPOU3BOAHONW K HCCIEAOBAHUIO (YHKIUH M TOCTPOCHHUIO
rpaduxosB.

9. [IpumMepsl UCHONIB30BaHUS TPOU3BOAHOW JIsI HAXOXKIEHUS HAWIYYIIEro
peIIeHus B IPUKIIAIHBIX 3a7adax.

10. Bropas npousBosiHas, ee reomerpuueckuil cMmbici. HaxoxaeHue ckopocTu

JUTS TIpoliecca, 3aJlaHHoro (popmyioit u rpaduxom.
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11. Bropas mpousBogHas, ee ¢(uzmueckuii cMpicia. HaxoxneHue ycKopeHus
JUTS TIpoliecca, 3aJlaHHoro (popmyiioit u rpaduxom.

12. IlepBooOpa3nas u unterpai. CoiicTsa.

13.  TabGmnmima nepBooOpa3HBIX.

14. OnpeneneHHblil MHTErpajl, OCHOBHBIE CBOMCTBA U €r0 I'€OMETPUUYECKUI
cMmbicit. @opmyna Herorona—JleliOHuna.

15. [IpuMeHeHHE ONpENENeHHOr0 WHTEerpaja sl HAaXOXACHUS IUIOIAAN
KPUBOJIMHEWHOW TpaIeiuu.

16. OcHoBHBIE  TOHATUS ~ KoMOuHaTOopukHu. Pasmemenus.  CoderaHwus.
[TepecTanoBkH.

17. 3ajaud Ha TMOJCYET YHUCIa pPa3MEIIECHUN, MEepPEeCTaHOBOK, COYETaHUM.
Pemienue 3aau Ha nepeGop BapuaHTOB.

18. ®opmyna 6unoma HetoToHa. CBoiicTBa OMHOMHHAIBHBIX KO3()PHUIIMEHTOB.

19. Tpeyronsuuk Ilackars.

20. Co0bITHE, BEPOSITHOCTH COOBITHS, CIIOKCHHE U YMHOKCHHE BEPOSITHOCTCH.

21. [IpencraBneHue aHHBIX (TAOIUIBI, TUATPAMMBI, TpadUKH)

22. B3aumHoe pacrionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

23. [TapannenbHOCTh MPSAMON M IUNIOCKOCTH.

24.  IlapannenbHOCTh TIOCKOCTEH.

25. [leprieHANKYIAPHOCTD MPSIMOM U IJIOCKOCTH.

26.  IlepnieHAMKYISAp U HAKIOHHAS.

27. VYron Mexay npsiMoil ¥ IIIOCKOCTBIO.

28. JIByrpaHHbIN yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepreHAMKYISAPHOCTH ABYX IUIOCKOCTEH.

31. I'eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapalIeIbHBIN IEPEeHOC.

32. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETpHUS
OTHOCHTEJIBHO IIJIOCKOCTH.

33. MHuororpanauku. Bepimnel, pedpa, rpaHu MHOTOTpaHHHUKA.

34. [Tpusma. Ilpsimas u HaknoHHas npu3Ma. [lpaBunbHas npusma.

35. Mpuororpannuku. [Tapamnenenunesn. KyoO.

36. IMupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

37. CumMerpu B KyOe, B apaijiesienuIe/ie, B Ipu3Me U MUpaMuje.

38.  CeueHus kyOa, IPU3MBbI U TUPAMU/IBI.

39. [IpencraBnenne o MpaBHIBHBIX MHOTOTPAaHHUKAX (TETpadp, KyO, OKTasp,
JIOICKA’AP U UKOCADIP).

40. Hunuuap. OcHoBaHue, BbICOTa, OOKOBask MOBEPXHOCTh, OOpa3zyroIas,
pas3BepTKa.

41. OceBble ceUeHUs TUINHAPA U CEUCHUS, TTapaJljIeIbHbIe OCHOBAHUIO.

42. Konyc. Yceuennslii konyc. OcHOBaHHWe, BbICOTA, OOKOBasi MOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

43.  VYceueHHoli KoHyc. OcHOBaHHe, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

44.  OceBble CeueHHs KOHYCA M CEUEHUs, apauieIbHbIe OCHOBAHUIO.

45. ap u chepa, ux ceueHus.

46.  KacarenbHas MmI0CKOCTh K cdepe.

47. O6nvem u ero nzmepenue. arerpansHas Gopmyia oobema.

48. Ob6vem  Tema. Dopmynsl  obObeMma Ky0a,  TPSIMOYTOJIBHOTO
napaieNenunea, Mpu3Mbl, IAITHHIPA.

49, ®opmyinel 00beMa MHPAMHJIBI U KOHYCA.

50. dopMyibl 00beMa mapa v mionaan cQepel.

51. @®opMyITbl TUIOIIAHN TOBEPXHOCTEN IIMIIMH/IPA U KOHYCA.
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52.

ITomoGue Tten. OTHOIIEHUs IUIOINAAEH MOBEPXHOCTEH M 00BEMOB

MOAOOHBIX TEIL.

53.
54,
55.
56.
57.
58.
59.
60.

[IpsimoyronbHast (qekapToBa) cUcTeEMa KOOpAUHAT B IPOCTPAHCTBE.
dopmyiia pacCTOSTHUS MEXy IByMs TOYKaMH. Y paBHEHHE CHEPBI.
Bexropsl. Monyib Bektopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOPOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.

Bexropsl. KoopauHatsl. PaznoxeHue BEKTOpa 110 HaIIPaBICHUSAM.

VYron Mexnay nByMs BekTopaMmu. IIpoexnns BekTopa Ha OCb.

Koopaunats! Bekropa. CkansipHOe IpOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILICHUU MAaTEMATHYECKUX H

IMMPUKJIAAHBIX 3a1a4.

IIpuMepHbIe NPAKTHYECKHE 3aJaHNUS
Ilepeuensb 3aga4
Hauaja MaTeMaTH4ecKoOro aHajn3a

1.
linél[:x: —5x +

2.

3.

Brrauciaure
3)

-

. 3
Brrauciure: lim
x—2

HaiinuTe npou3BoIHYIO (QYHKITHIA:

a) f(x) =5x*+3x +7
6) f(x) == —2/x +7

4.
y=2x*+1

5.

6.

Haiitu  ypaBHeHme kacarenpHOH K  rpaduky QGyHKOIHA

Haiinure nponsponyio gynkmuu » = VA~ T3x+4

Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(X) =—2x3+21x* = 72x+9

7.
8.

skcTpemyma

9.

dynkmun Y =

10.

skcTpemyma

11.
f(x) na

Haifaure npomssoanyio ¢pyHkmmn Y =sin(x’ +2)-cos(x — 2)
Haiimute m0POMEKYTKH MOHOTOHHOCTH (YHKIIMA ¥ TOYKH
=x*+6x*+ox +8

Haiiqure Touku mepernba v MPOMEXYTKH BBIMYKIOCTH rpaduKa
rt-6x* + 4

Haiinute npoMEXyTKM MOHOTOHHOCTH (YHKIMH M TOYKH

=x*-6x*+ox

Jokaxwure, uto pyHkus F sBisercs mnepBooOpasHON 1 (GYHKLIUU

MIPOMEXYTKE ( - 00 ; +00), eciu

a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bplunicnure  MHTErpai I (X* +4x+1)dx BelumciuTe IMIOMAMb

duTyphI, OrpaHHdeHHOi rpaduxoM QyHKIHM Y =3X’, IpAMBIME X =2,X=4 U

0OCBIO adcIce

13.Bprarcnure uHTErpain _[

2xdx
3+ x?

14.Bpraucante 1uiomans (QUrypbl, orpaHuYeHHOW rpapukoM (QyHKIUU
y =16—x* u ochro abeimce

15.Beruncaure miomans GUrypsl, orpaHuueHHON rpadukom QyHKIMHK
y=1—x* u ockro abeuuce
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Kom0unnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSTHOCTE

1. B rpymme 32 crynenta. CKOJBKUMH CIIOCOOAMHU MOYHO
chopMHupoBaTh KOMaHIy H3 4 YEJIOBEK JUIS YYacTHs B MaTeMaTH4ecKOu
ommMmnuane?

2. BreraucanTs: A73+AE;2+A53
3
P-A + é‘—;
3. Haiitu 10
4. CKOJIBKO Pa3JIMYHBIX IECTH3HAYHBIX YHCET MOKHO 3aIUCaTh ¢ TIOMOIIbIO Iudp
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IMUQPPHI B UUCTAX OBLIN PA3TUIHbI?
5. [udp ceiida odpasyercs u3 nByx uncen. [leppoe, 1By3HAYHOE YHCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpsl B unuciie MOTyT MOBTOPSTHCA). Bropoe, Tpex3HauHoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoJIbKO pa3IMYHbIX HIM(YPOB MOKHO UCIOIb30BATh B TAKOM
ceiide?

6. Han psi uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudMeTHdeckoe, pazmax,
MOJIy B MEJIaHYy.

7. Ipu xaxux 3Hauenusx x cpeonee apupmemuuecxkoe paoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Boibopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligute Meauany 3Toil BBIOOPKH.

9. Omnpenensis cTeneHb 3aCOPEHHOCTH IBETOYHBIX CEMSTH, BBISICHSITN, CKOJIBKO CEMSTH

COPHBIX PacTEHUM COAEPKUTCS B Kak1oM u3 100 mpou3BOJIbHBIX 00pa30M BEIOPaHHBIX TAKETOB
C OJIMHAKOBBIM YUCIIOM ceMsiH. [lomyunu:

Uucno ceMsiH COPHBIX pacTeHUI

Yuciio nakeToB

Haiitu cpeanee apudmernueckoe 1 MOay.
10.  Tloacuurtanu obwveM mpoaax marasuHa B TeueHue 10 mueit (B ThIC. pyo.): 45, 39,
33,37,31,29,41, 41. Haiitu cpennee apudMeTHIecKoe, MOy U METHAHY.

I'eomerpus

1. OceBoe ceueHME KOHYca — MPABWIIBHBIM TPEYroJbHUK CO CTOpOHOH 12 cMm.
Haiinure mutomans ceueHUs, MPOBEIECHHOTO Yepe3 JBe 0O0pa3yrolue KOHYCa, yroidl MeEeXIy
kotopeiMu  paBeH () .Otpesok AD IepHEHIMKYISPeH K ILUIOCKOCTH PaBHOOEIPEHHOIO
tpeyrompauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1IoB oTpe3ka AD no npsmoii BC.

2. Paccrostane ot Toukm M 1m0 KakI0W M3 BEPIIMH IMPABHIBHOTO TPEYTrOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 mmockoctu ABC, eciiu AB=6 cwm.

3. B tpeyronbauke ABC nmano: ZC :90 AC=6 cM, BC=8 c¢cm, CM — meauana.
Yepes BepmmHy C mposenena npsmas CK, nmepneHIuKynsipHas K IUIOCKOCTH TpPEyrojbHHKa
ABC, mpuaem CK=12 cm. Haiiqute KM.

4. Yepe3 cropony AB pomba ABCD mnposenena miockocte ADM Tak, uto

nsyrpaussiii yron BADM pasen () . Haiigure cropony pomGa, eciu ¢BAD =45

paccrosHue oT Touku B no mnockoctu ADM pasHo 43

5. Cymma mmomaZied Tpex TpaHedl ImpsSIMOYTOJbHOrO MapajuieNienunea, UMEKOIUX
obmiyro BepiuHy, papHa 404 oum’, a ero pedpa MpoHOpHUOHANBLHE! yicaaM 3, 7 u 8. Haiture
JMaroHaJlb napajuiesenumnena.

6. M3mepeHus MpsAMOYTOJIBHOIO Mapajuienenunena passsl 8 cM, 12 cm u 18 cm.
Haiinure pebpo kyda, 00beM KOTOPOTO paBeH 00BEMY 3TOTO MapajuieTenuIe/a.
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1. [ap paguyca 41 nm nepecedeH MIOCKOCTHIO, HAXOIALIEICS Ha pacCTOSAHUU 9 1M
OT 1eHTpa. Haiinure miomaab ceyeHusl.

8. B xonyce manmuHa oOpa3yromiel paBHa S5, a paauyc ocHoBaHHs paBeH 4. Haiimure
00beM KOHYCA.

9. Haiftn xocuHyc yria mexay Bexropamu: @(2,—1,1) u b(4,—3,5)

1.3.2 Kpurtepuu oneHku

banme! 3a
Kpurtepun ouieHKH pe3yJbTATOB BbINOJTHEHHS KPUTEPUU OIICHKU
TEOPETUYECKOro 3aaHu s MakcumMajabHBIH
0aa1 — 1 6amaa
- JIGMOHCTpUpYeT TIJIyOOKOe, TIOJIJHO€ 3HaHWE W IOHWMaHHUE 1
MIPOrpaMMHOT0 MaTepHaa;
- HMCUEPNBIBAIOIIE, TOCIEI0BATEIHFHO, TPAMOTHO W JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJIEICHUE U HCTOJIKOBAHUE OCHOBHBIX MTOHSATHI;
- TpH OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKICHHH,
MPUBOJUT BEPHBIE apTyMEHTHI, I€TIaeT MPaBUIIbHBIC BBIBOIBL;
- MPABWJIbHO U 00CTOSITEILHO OTBEUAET HA COITYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTPUpPYET TIJIy0OKOe, TIOJHOEC 3HAaHWE W IOHHUMAHHE 0,6

IIPOrPaMMHOI'0 MaTepHaa;

- B OCHOBHOM IIPaBUJIbHO, 0€3 U3MEHEHHsS] OCHOBHOM CYTH I'PaMOTHO U
JIOTUYECKH BEPHO M3JIaracT MaTepHal;

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACICHUN W
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTb CYKICHHH,
NPUBOAUT BEPHBIE aPryMEHTBHI, BEPHO, HO C HE3HAYUTEIbHBIMU
OIIMOKaMU JIETIaeT BHIBOJIBI;

- NpPaBUJIBHO, HO COBEpIIas HE3HAYUTENbHbIE OIIMOKH, OTBEYaeT Ha
COIYTCTBYIOIIME BOIPOCHI.

-pacKpbIBaeT OCHOBHOE COJEp)KaHWE Yy4eOHOro MaTepuana, Ho 0,3
OOHApPY)KUBAIOTCSI  CYIIECTBEHHBbIE  TpoOeiabl B MOHHUMaHUU
POrPaMMHOTO MaTepHasa

- HETIOJTHO, HapyIllas MOCJIeIOBATEIbHOCTh U3J1araeT MaTepua,

- JIONyCKaeT OMIMOKM B ONPEACICHUH W WCTOJKOBAaHMH OCHOBHBIX
MOHSATHH;

- [pH OTBETE JIEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYXKJICHHH,
NPUBOJIUT YACTHYHO BEPHBIC apTyMEHTBI, OTJCIIbHBIC BBIBOJBI HEIb3S
CUNTATh BEPHBIMH U 000CHOBAHHBIMH;

- CTYIEHT UCIHBITHIBACT 3HAYUTENIbHBIC 3aTPYJHCHHUS, OTBEYas Ha
COITYTCTBYIOIIUE BOIPOCHI.

- HE 3HAEeT 3HAYUTEJIILHOM YaCTU MPOrPAMMHOI0 MaTepHaia, JOMyCKAET 0
CYIIIECTBEHHBIC OIINOKU;

- HE 3HaeT WIM JAacT HEBEPHOE ONPEACIICHUE U HCTOJIKOBAHHE
OCHOBHBIX MTOHATHH

- HE MOXET IPUBECTU BEPHBIE APTYMEHTHI, JEIIACT HENPABUIbHBIE
BBIBO/IB;

- HEBEPHO OTBEYAET HA COIYTCTBYIOLIME BOIPOCHI.

UTOI'O 1
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Kpurepun oneHKH NPaAaKTH4YECKOI0 3aJaHUs MO ajredpe

Banabl 3a
KPUTEPHUHN OLEHKH

Xop peleHus BEpHBIN, MPHUBEACHO BEpHOE 0OOCHOBAHHOE pEIICHHUE,

IIOJIY4YE€H BEPHBIN OTBET 15
XoJ pelleHns: BEpPHBIH, HO IOMYIleHa OJHA OIIMOKA BHIYUCIUTEIBHOTO 1
Xapakrepa,
Pemenne HavyaTto JOTrMYECKM BEPHO, JOMYLIEHA BBIYMUCIUTENbHAS 05
olKMOKa; WIK pelIeHHe He JOBEACHO 10 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelienne, HeBEpHBIN OTBET WJIM OTCYTCTBUE PELICHUS 0
HUTOI'O 15
Ne KpuTtepuu onieHKH NPaKTHYECKOIo 3a/JaHUs 110 reoMeTpHH Banabl 3a
KPHUTEPHHU OLIEeHKH
1 | HaiizeH BepHBI crocol pernieHus;
IPUBEJIEHa BEpHasl MOCJIEJ0BATEIbHOCT BCEX IIarOB PEIEHUs; BEPHO
000CHOBaHBI BCE KIIFOYEBbIE MOMEHTBI BRIOPAHHOTO crioco0a penieHus;
BEPHO OTMEYEHbl Ha YEpPTEXKe CBOICTBa BCEX NPEICTABICHHBIX B 1,5
yCIIOBHH (DUTYP U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCE MPE0Opa30BaHMsl U BEIYMCICHMUS,
IIOJIy4E€H BEPHBIN OTBET
2 | HalJCH BEPHBIN CIIOCOO PEIICHMS;
IIpUBE/ICHA BEPHAs [10CJIEJOBATEIbHOCTD BCEX I11arOB PEILICHUS;
JOTIYIIEHbI OTCYTCTBUSI U (WJK) HErpyOble OmHUOKH B OOOCHOBAHHSIIX
KITFOYE€BBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA IMpPEJCTABIECHHBIX B YCIOBUHU 1
¢uryp m mx 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PEIICHUH
3ajlauy;
JIOTIYIIIEHA OJ{HA Herpy0as BbIUMCIMUTEIbHAS OMMOKA, HE BIMSIOLINE Ha
PaBUIBHOCTH JAJIbHEHIIEro X0/1a peleHus
3 | X0 pelIeHust BEPHBIIA;
pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;
JIOTIYIIEHbl OTCYTCTBHUSI U (MJIM) HErpyOble OIIMOKHM B OOOCHOBAHHSAX
KJIFOYEBBIX MOMEHTOB;
OTMEUEHHBIE Ha YEpPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD 0,5
U UX 3JIEMEHTOB UMEIOT HETOYHOCTH;
JIOTYIIIEHbI HETPYyOble OMMOKU B BBIYMCIICHHSIX U B MPE0Opa3OBaHUSX,
HE BIIUSIONINE Ha MPaBUILHOCTh X0J1a pEIICHUS;
B PE3yJIbTaTe 3TUX OMIMOOK MOXET OBbITh IOJY4€H HEBEPHBIN OTBET
4 | HeBepHOE pellleHNe, HeBEepHbIN OTBET MJIM OTCYTCTBUE PEIICHUS 0
MTOTI'O 1,5
1.4. MaTepuaJbHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHNs TPOMEeKyTOYHOH
arrecTanuu

ATTecTanuu npoBOJUTCS B yaeOHOM KaOWHETE MaTeMaTHUKH.
1.5 Y4eOHOo-MeTOoaMuYeckoe M UHPOPMALMOHHOE oO0ecreYyeHue

NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

AJIsE NMMPOBECACHUA

1. Bammakos, M. M. Maremaruka: yuebnuk /M.M. bammakos.- 2-e u3a., crep.- M.:
KHOPVYC, 2019.- 394c.- (CIIO) https://www.book.ru
2. boromonos, H.B., Cawmoiinenko, IL.L. Marematuka: ydebnuk mis CIIO /H.B.
Boromornog, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (IlpodeccuonansHoe oOpa3oBaHUE)

https://urait.ru
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https://www.book.ru/
https://urait.ru/

3. Boromornos, H.B. Ilpaktuueckue 3amanus no matemaruke. B 2-x 4. Y.1: yue0.
nocobue mis CI1O /H.B. boromomnos.- 11-e u3z., nepepad. u mom.- M.: FOpaiit, 2019.- 326¢.-
(TTpodheccronansuoe obpazoBanue). https://urait.ru

4, boromonog, H.B. Ilpaktuyeckue 3amanusi mo marematuke. B 2-x 4. Y.2: yue0.
nocooue mns CIIO /H.B. boromomnos.- 11-e u3z., mepepad. u gom.- M.: FOpaiit, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue i CpenHero MpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3id., UCHp. U AOI. —
Mocksa: WzmatenbctBo IOpaiir, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro odbpaszosanusi/ H. B. boromonoB. — MockBa: M3garensctBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOe
nocoowue sl cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3amgaun ¢ pemieHussMu B 2 4. Yacth 2 : yueOHOE
nocoowue s cpeaHero npodeccuoHanbHoro oopazosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anrebpa W Havajga MaTeMaTHYECKOTO aHallh3a, TEOMETpHs s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropbes
CTI., Usoaruna C.B. - 2-e u3g. ctep.— M.: Akamemus, 2018.- 416 c. https://academia-
library.ru

HNHuTepHeT-pecypcsl

10.. www.fcior.edu.ru (PeaepanbHblil IEHTp HH(OPMALIMOHHO-00pa30BaTEIbHBIX
pecypcoB (OLIUOP)).

11. www.school-collection.edu.ru (Enunas kosutekiusi uppoBbIX 00pa3oBaTeIbHBIX
pecypcoB)

12. www. Ucheba. com (Ob6pa3oBarenbHblil mopran «Yueba»: «Ypoku» (Www. uroki. ru)

MeTtoauyeckue yKa3aHus 1Jisl 00y4alOIUXCS 0 0CBOSHUIO TUCIUIIJIHHBI

13. Meroanueckue yka3zaHus AJi1 00ydaroluXcsl M0 BRIMOJTHEHUIO MPAKTUIECKUX PadoT.

14. Meronuueckue yKazaHus JUIsi  OOYyYarOIIUXCS TIO BBHIMOJHEHUIO — 3aJlaHUN
CaMOCTOSITENILHOM pabOTHI.
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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
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/

