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1. TACHOPT PABOYEN IMPOT'PAMMBI YUYEBHOU
JAACIHUIIJIMHBI OY .05 MaremaTuka (yriiy0JieHHbI YPOBEHb)

1.1. ObsaacTh npuMeHeHHs pado4eii MpPorpaMMbl
PabGouast mporpamma y4eOHOW AMCIMIUIMHBI SIBISCTCS YaCThIO IPOTrPaMMBI
MOJATOTOBKHU creuainucToB cpennero 3BeHa (manee — IIIICC3) B coOTBETCTBUU C
®dI'OC CIIO no cnenuansHocTy 15.02.08 TexHonorus MammHoCTpOeHu S .

1.2. Mecto yyeOHOM nucuuniinnbl B cTpykrype IIIICC3:
Y4eOHast TUCIUILINHA BXOIUT B 001eo0pazoBatenbubiil 1iuki [TTTCC3.

1.3. lesu u TpeOOBaHUA K pPe3y/abTATAM OCBOCHMS Y4eOHOM TUCUMIIIMHBI:
N3yueHne qUCHUILIMHBI HAIPaBIECHO HA (OpMHUpPOBAHUE OOIIMX KOMIIETCHIIUH,

BKJTIOUAIOIIMX B c€0d CTOCOOHOCTH:

OK 1. Ilonumarp CyHIHOCTb WU COLMAJIBHYIO 3HAYMMOCTh CBOEH Oymylieit
npodeccun, MposIBIATH K HeW YCTOMUMBBIA HHTEPEC.

OK 2. OpraHuzoBbIBaTh COOCTBEHHYIO [€ATEIbHOCTh, BBIOMpATh THIIOBBIC
METOJIbI U CHOCOOBI BBIMOJHEHUSI TNPOGECCHOHANBHBIX 3a/lady, OICHUBATh HX
3¢ PEKTUBHOCTh U KAa4eCTBO.

OK 3. IIpyHumaTh pelieHusl B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYalHUsIX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh MOUCK U UCTIOIb30BaHUE UHPOPMALIUU, HEOOXOIUMOM IS
3(PEKTUBHOTO BBIMOJHEHUS TPOPECCUOHANBHBIX 3a/ad, MPO(EeCCHOHAIBHOTO U
JUYHOCTHOT'O Pa3BUTHS.

OK 5. Hcnonb3oBaTh HMH(YOPMAIMOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJOTHUU B
poheCCUOHATIBHOU eI TEIIbHOCTH.

OK 6. PaboTarh B KOJJIEKTUBE U KOMaHE, 3(PPEKTUBHO 00IIATHCS C KOJJIEramH,
PYKOBOJICTBOM, MTOTPEOUTEIISIMHU.

OK 7. bparp Ha cebsi OTBETCTBEHHOCTh 3a pPAbOTy UWIEHOB KOMaH/IbI
(MOIYMHEHHBIX), 32 PE3YJIbTAT BBINOJHECHHUS 3a/IaHHI.

OK 8. CamocToaTensHO OIpEeAeNnarTh 3aJadyd  Npo(ecCUOHATBLHOTO |
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThCS CaMOOOpPA30BaHMEM, OCO3HAHHO IJIAHUPOBATH
MOBBINICHUE KBATU(UKAIIIH.

OK 9. OpueHtupoBaThCsi B YCIOBUSIX YacCTOW CMEHBI TEXHOJIOTUHA B
po¢eCCUOHATILHON JIEATEIIbHOCTH.

B pesynbTaTte OCBOEHMS Yy4eOHOM AMCIUIUIMHBI OOYYaIOIIMICSA JTOJHKEH
JOCTUYb CIIEAYIOIINE PE3YNIbTATHI:

JIMYHOCTHBIE!

— c(hOpMHUPOBAHHOCTD MPE/ICTABICHUNA O MAaTEeMaTHKE KaK YHUBEPCAIbHOM
S3bIKE HAYKH, CPEACTBE MOJICIUPOBAHUS SIBJICHUWA MU MPOLECCOB, UIIECSIX U METOJax
MaTEeMaTUKH;

— MOHUMAaHWE 3HAYUMOCTHA MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHHMSI K MaTE€MaTHKEe KaK K YacTH OOIIeYeIoBeUYeCKOn



KyJIbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPHEN pa3BUTHS MaTEMAaTUKH, SBOJIIOLHEH
MaTeMaTUYECKUX HUJIEH;

— Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpa)xKeHUs,
AITOPUTMHYECKON KyJbTYPhl, KPUTUUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOJAMMOM
Ut Oynymier mpoeCCUHOHAIBHON EeATeIbHOCTH, JIJISl MPOJAODKEHHST 00pa3oBaHus U
caMmo00pa3oBaHus;

— OBJIQJICHUE MATEeMATHMYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOJUMBIMU B
MTOBCEHEBHOM JKU3HU, JIJII OCBOCHUS CMEKHBIX €CTECTBEHHOHAYUYHBIX JUCUUIUIMH U
TUCITUTUTH TTPOQECCHOHAIIBHOTO ITUKJIIA, IS MOJIy4YeHus oOpa3oBaHUsS B 00JIACTSX,
He TpeOyromuX yriayOaeHHOH MaTeMaTHIeCKON MOATrOTOBKHY;

— TOTOBHOCTH W CHOCOOHOCTH K OOpa3oBaHHWIO, B TOM  YHUCJE
caMo00pa3oBaHNIO0, HA MPOTSKEHUM BCEH JKM3HM, CO3HATENbHOE OTHOIICHHE K
HETIPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEITHOM mpodeccuoHaabHON U
OOLIECTBEHHOM J1€ATEIbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSITEIBHOM TBOPYECKOH U
OTBETCTBEHHOU JI€ATEIBbHOCTH;

— FOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0Opa30BaTebHOM, 0OIIECTBEHHO MOJIE3HON, yUEOHO-UCCIIE0BATENbCKOM, MPOEKTHON
U APYTUX BUJAX ACSATEIbHOCTH;

— OTHOILIEHHUE K NMPO(EeCcCCUOHANBHOMN AESITENbHOCTH KaK BO3MOXHOCTU y4acTus
B PELICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OONIEHAIMOHAIBHBIX
npo0dJieM;

MeTanpeIMeTHbIe:

— YMEHHUE CaMOCTOATEILHO OMPEAEIATh UEIN JEATEIbHOCTH U COCTABIISTh
IUTAaHBl  JICSITEIBHOCTH; CaMOCTOATENIBHO  OCYIIECTBIIATh, KOHTPOJUPOBAaTh U
KOPPEKTUPOBATH JEATEIbHOCTD;

- UCIIOJIB30BaTh ~ BCE  BO3MOXHBIE  PECypcbl Il JOCTHIXKEHUS
MOCTaBJICHHBIX II€JIEd W peali3allii IJIaHOB JIEATEIbHOCTH; BbIOMpATh YCIEUIHbIC
CTPATETuu B Pa3IUYHbIX CUTYaLUSIX;

— YMEHHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEHUCTBOBATH B IpoIlecce
COBMECTHOM AEATENbHOCTH, YUYUTHIBATh MO3ULUN IPYTUX YUYACTHUKOB JAEATEIBHOCTH,
3¢ pekTUBHO pa3peniaTb KOHPIUKTHI;

- BJa/ICHUE HAaBBIKAMU IO3HABATENIbHOM, Y4eOHO-UCCIIEOBATENbCKON U
OPOEKTHOM JEATEeTbHOCTH, HaBbIKAMHU pas3pellieHuss MpodieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOJOB PELICHHS NMPAKTHYECKUX 3a]ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJ/IOB [TO3HAHNS;

— TFOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATENIbHONH HH(POPMAIIMOHHO-
MO03HABATENILHON JEATENbHOCTH, BKJIIOYAsT YMEHHUE OPUEHTHUPOBATHCS B Pa3JIMUHBIX
UCTOYHUKAX MHPOpMALMKM, KPUTUYECKH OLEHUBaTh W  HUHTEPIPETUPOBATH
UH(OPMAIIUIO, TOJIYYAEMYIO U3 PA3IUYHBIX HCTOYHUKOB;

— BJIQZICHUE S3BIKOBBIMHA CPEICTBAMU: YMEHHE SICHO, JOTMYHO U TOYHO
U3JlaraTh CBOKO TOYKY 3PEHHsI, UCIIOJIb30BaTh aJIEKBATHBIE SI3BIKOBBIE CPENCTBA; —
BJa/ICHUE HAaBBIKAMU TO3HABATENBbHOM peQIIeKCMM KaK OCO3HaHUS COBEPIIAEMbIX
JNEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWM, T'PAHULL



CBOEr0 3HAaHMS WM HE3HAHMSA, HOBBIX II03HABATENIBHBIX 331a4 W CPEACTB IS MX
JNOCTHKEHUS,

- LENECYCTPEMIICHHOCT B IIOMCKaX WM OPHUHATUM  PEUICHUH,
COO0Opa3UTEIBHOCTh U MHTYMIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUMN;
CIIOCOOHOCTB BOCIIPUHUMATH KPAacOTy M TapPMOHUIO MUPA;

IpeAMeTHbIE:

- c(hOpPMHUPOBAHHOCTH TIPEICTABIICHUA O MaTEMaTHUKE KaK YaCTH MHUPOBOM
KyJbTYpPbl 1 MECTE MATEMATHUKU B COBPEMEHHON LIMBUIIM3ALNH, CIIOCOOAX OMHUCAHUS
SABJICHUN PEATbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

— Cc(pOpPMUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHYECKHX IIOHATUAX Kak
BOKHEHIINX MAaTEMAaTHYECKUX MOJEIAX, I03BOJSIOIIMX OIKCHIBAaTh W H3ydarTb
pa3Hble TPOLECCHl M SIBICHUS; I[OHMMAaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOIO
IIOCTPOECHMSI MATEMATUYECKUX TEOPUH;

— BIIAJICHUE METOJAaMHU JO0Ka3aTelbCTB U AJITOPUTMOB PEILICHUs, YMEHHUE HUX
IIPUMEHSTH, IPOBOIUTH JI0KA3aTEIIbHBIE PACCYXKICHUS B X0/€ PELICHUS 3aa4;

— BIJIAJICHUE CTaHAAPTHBIMM NPUEMAaMH pPELICHUS pPAalHOHAIBHBIX U
MppalMOHAIbHBIX, MIOKA3AaTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U
HEPABEHCTB, UX CHCTEM; MUCIIOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM
yucjae Ui TOWCKAa IIyTH PEIICHUS W WUIIOCTPAUWK pPEUICHUs YPaBHEHUM U
HEPABEHCTB;

—  c(OpMHUPOBAHHOCTh  MPEJCTAaBIEHUH 00  OCHOBHBIX  IMOHATHAX
MaTeMaTU4YeCKOr0 aHajau3a U UX CBOWCTBAX, BIAJCHHUE YMEHUEM XapaKTEpU30BaTh
noBeseHue (QYHKIUHN, UCIOIb30BaHUE MOTYUCHHBIX 3HAHUH AJI ONMCAHUS U aHau3a
pEAIbHBIX 3aBUCUMOCTEN;

— BIJQJICHUE OCHOBHBIMU IIOHATHSAMHU O IUIOCKMX M HPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKUx (Urypax, UX OCHOBHBIX CBOMCTBax; C(POPMUPOBAHHOCTb YMEHUS
pacrno3HaBaTh reoMeTpudeckue (Urypsl Ha YepTekax, MOJCISIX U B PEAIbHOM MUPE;
NPUMEHEHUE U3YYEHHBIX CBOMCTB r€OMETpPHUUECKUX (Uryp u Gopmyn Ajs pelieHus
r€OMETPUYECKHX 3a1a4 U 337a4 C MPAKTUYECKUM COAECPIKAHUEM;

— c(OpMHUPOBAHHOCTHh MPEACTABICHUN O MPOIECCaX M SIBJICHUSAX, UMEIOIIUX
BEPOSATHOCTHBIM XapaKTep, CTAaTHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSTHOCTEW; YMEHUM HAXOOUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUJIEHUS COOBITUM B MPOCTEHIINX MNPAKTUUYECKUX
CUTyalUsAX U OCHOBHBIE XapaAKTEPUCTUKH CITyYalHbBIX BEJINYNH;

— BJIQJICHUE HABBIKAMU MCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOTPAMM
IIPU PELICHUN 3a/1a4.

1.4. Koin4ecTBO 4aCOB HA 0CBOEHHE MPOrPaAMMbI Y4e0HOH NUCHMILIUHBI:

MaxkcuManbHOU yueOHON Harpy3ku oOydaromierocs 375 yac, B TOM YHCIIE:
00s13aTeTbHON ayIUTOPHOM yueOHOM Harpy3ku odydaroerocs 268 4acos,;
caMoCTOsITeNbHOM paboThl oOy4aromerocs 107 yacos.



1. CTPYKTYPA U COAEPKAHUE YUYEBHOUN JUCIIUILIVMHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii paboTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero mo nporpaMme JAuCHUIINHBI) 375
O6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 268
B TOM YHCJIE!
JIEKIIUU, YPOKHU 214
MIPAKTUYECKHE 3aHATUS 54
CamocrosiTeibHas padoTra o0yuaouerocs (Bcero) 107

[TpoMexxyTouHas aTTectanus B popme:
| cemecTp -sx3amena; Il cemectp - sk3ameHa




2.2 TemaTnueckui JIaH U coaep:kanue ydyeOHoi qucuuniauabl OY1.05 MaTtemaTuka (yriry0JieHHbIH YPOBEHb)

HaumeHoBaHue Conep:xanue y4ye0OHOro MaTepuasa, J1ad0paTopHble U MPAKTHYECKHUE O0bem yacon YpoBeHb Koani
pPa3/1esioB U TeM 3aHAITHS, CAMOCTORITE/ILHAS padoTa 00y4yarwuierocsi, Kypcopasi paéora OCBOEHHS | KOMIIETEeHIHI,
(mpoeKT) (eciu npedycmompetnvi), NHbIE BUABI Y4eOHOIl padoThl B (¢opmupoBanuio
COOTBETCTBUM C YUeOHBIM IIAHOM KOTOPBIX
crocoo0cTByeT
3J1eMEeHT
NPOrpaMMblI
1 2 3 4 5
| cemecTp
BBenenne Conep:xaHue yueOHOr0 MaTepuaja 2
Marematuka B  HayKe, TEXHHKE, OSKOHOMHKE, HH(POPMALIMOHHBIX 2 1
TEXHOJIOTHSX M TPAKTUYCCKOW JesATeNbHOCTH. llenmn W 3amaum m3ydeHus
maTematuku npu ocsoenuu npodeccuii CI10 u cnenmansuocteii CI10.
Pa3znen 1 AJITEBPA 179 OK 1-9
Tema 1.1. Conep:xanue yueOHOTro 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
JeiictButenpubie yncna. KomrmiekcHole uncia. JlefcTBrs HaJl KOMIUIEKCHBIMY
YHCIIAMH.
CriocoOslI pernieHus TMHEHHBIX YpaBHEHUH U HepaBeHCTB. KBaapaTHbie
YpaBHECHUS
[TpuOnKeHHbIE BBIYMCICHUS U BRIYUCIUTEIBHBIE CPEJICTBA.
Tema 1.2. Conep:xanue yueOHOTro MaTepuaJia 42
KopHu, crenenu u CrerneHu ¢ IeHCTBUTENBHBIME MMOKa3aTenssMu. CBOICTBA CTENEHU C 2 1,2
Jorapu(pmbi JICHCTBUTEJIbHBIM NTOKA3aTEJIEM.
CTemneHu ¢ palMmoHaIbHBIMU NTOKA3aTENSIMH, UX CBONCTBA. 2 1,2
Kopnu u crenenn. KopHn HaTypaJlbHOM CTENEHH W3 YKCIIA U X CBOWCTBA. 2 1,2
[TpeoOpa3zoBaHre pallMOHAIBHBIX, UPPAIIMOHATBHBIX, CTEIIEHHBIX U 4 1,2
MOKAa3aTeIbHBIX BHIPAKEHUH.
Jlorapudm. Jlorapudm yrcna. OCHOBHOE JOrapU(PMHUECKOE TOKIECTBO. 2 1,2

JlecsiTuuHble U HATYpaJibHbIE JIOTapU(MBIL.




[IpaBuna neiictBuii ¢ norapupmamu. Ilepexos kK HOBOMY OCHOBAHHIO. 2 1,2
ITpeoOpazoBanme JOrapu(PMUIECKUX BHIPAKECHUN. 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 norapu@Msi. 6 2
[IpeoOpa3zoBanre palOHAIBHBIX, UPPALIMOHATIBHBIX CTEIIEHHBIX,
NIO0Ka3aTeJIbHBIX U JIOTapU(MUUECKUX BBHIPAKCHUH.
CamocrosiTesibHast padora o0yuaromuxcs Ne2 10 3
Boinonnenue npeoOpa3zoBaHuil BbIpaK€HUH, IPUMEHSS CBOMCTBA CTEIICHEH.
W3Brieyenne KOpHs N-ii CTENIEHU U3 YKCIIa HA OCHOBE OMpeIeNICHUsI.
Haxoxxnenne 3HaueHus jorapu(MoB Ha OCHOBE OTIPEICIICHUSI.
Tema 1.3. Conep:xanue yueOHOTro MaTepHaJia 17
DyHKIUH, UX Oyuknuu. OOnacTh oOmpelneieHus W MHOXKECTBO 3HaueHui; rpaduk 2 1,2
cBoiicTBa M rpaduku | QyHKIMH, TOCTpOeHUEe TpapukoB GYHKUIWH, 3aJaHHBIX Ppa3TMYHBIMU
Croco6amu.
CsoiicTBa byHKIHIH. MOHOTOHHOCTD, YETHOCTb, HEYETHOCTb, 2 1,2
OTPaHUYEHHOCTh, MEPUOANYHOCTb. [IpoMexxyTku Bo3pacTaHus U yObIBaHUS,
HanOoJbIlIee W HAaMMEHBIIEE 3HAYCHUS, TOYKU IKCTpemyMma. | paduyeckas
UHTEpHpeTalys.
[Tpumepbl (QYHKIMOHANBHBIX 3aBUCUMOCTEH B pEAbHBIX IPOLECCax | 2 1,2
ABNEHUAX. Apudmerndyeckue onepauuu Haa QyHKuusamMu. CroxxHas
¢yskims (komnosunus). [loHsiTHE O HENPEPHIBHOCTH PYHKIIUHU.
Ob6parnbie pynkuuu. O06nacTs onpeneneHus u 001acTe 3HaYCHUNH 0OpaTHOM 2 1,2
dbyukmn. ['padux obpatHoi QyHKIMN.
CamocrosiTeibHas padora o0y4yarommxcst Ne3 9 3
W3ydenue onpeneneHuit 4nciaoBoi GyHKIUMH, apryMeHTa (PyHKIINU, 3HAYSHUS
¢dbyukun. Crioco6s! 3axanus GyHKui. HaxoxaeHue o0actu onpeaeaeHus 1
o0nacTu 3HaueHUN QYHKIUH.
Pemienue 3a1a4 1o teme «@yHKIMH, UX CBOWCTBA U TPaPUKH».
Tema 1.4. Conep:xanue yueOHOTro MaTepuaJia 24
OCHOBBI Pannannas mepa yria. BpamarensHoe nBUXEHUE. 2 1,2
TPUTOHOMETPHH. CHHYC, KOCHHYC, TAHI'€HC M KOTAHTeHC YHCIIA. 2 12
OcHOBHBIE IIOHATHS 3HaKH, YUCJIOBBIC 3HAUYCHUS U CBOWCTBA TPUTOHOMETPUICCKUX ()YHKITHA. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA. 2 1,2




@Dopmynbl npuUBeneHUs. MeKCeCCHOHHAs aTTECTALIMSL. 2 1,2
CuHyc, KOCHHYC ¥ TAHI'€HC CyMMBI M Pa3HOCTH JIBYX YIioB. GopMyIibl 2 1,2
CJIO)KEHUSI.
CuHYyC ¥ 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 3agau
Tema 1.5. Coaep:xanue yueOHOTo MaTepHaJia 27
IIpeoOpa3oBanus [TpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEICHUE. 2 1,2
npocTedmux [IpeoOpa3oBanue MPOU3BEICHHUS TPUTOHOMETPUIECKUX (QYHKIIUH B CYMMY.
TPUIOHOMETPHYECKHUX | BrlpaskeHue TpUroHOMeTprudecKuX (PyHKIUN Yepe3 TAHT€HC TOJIOBUHHOTO 2 1,2
BbIpa:KeHU apryMeHTa.
ApKCHHYC, apKKOCHUHYC, apKTaHreHc yucina. [Ipocreiimme 2 1,2
TPUTOHOMETPHUYECKHIE YPAaBHEHHUSI.
[TpocTeiimne TPUroHOMETPUUECKHE HEPABEHCTBA. 2 1,2
IIpakTuyeckoe 3ausitue Ne 10, 11,12. 6 1,2
ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAYKEHHIH.
IIpakTnyeckoe 3ansatue Nel3, 14. Pemenue npocreidmmx 4 1,2
TPUTOHOMETPHUYECKUX YPABHEHUH M HEPABEHCTB.
CamocrosiTeibHas padora o0y4yarommxcs Ned 9 3
Boinonnenue npeoOpa3zoBaHuil BIpaKeHUN, IPUMEHSSI OCHOBHBIE
TPUTOHOMETPUUYECKHE TOXKIECTBA.
@opMyIbl JBOMHOTO U OJJOBUHHOI'O apTyMEHTA.
[TpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. Perenne npocreimmx
TPUTOHOMETPHUYECKIX YPAaBHEHUH H HEPaBEHCTB.
Tema 1.6. Copepxanue y4eOHOIo MaTepuaJa 21
Crenennsie, CrenenHsle, moka3aTenbHble U Jorapudmuueckue GpyHkuuu. OnpeaeneHus, 2 1,2
NoKa3aTejbHbIe, UX CBOMCTBA U IpauKu.
Jorapupmudeckne 1 | Tpuronomerpuueckue pyHkimu. OnpeneneHns, UX CBOUCTBA U rpadHKH. 2 1,2
TpUroHoMeTrpu4yeckue | [IpeoOpasoBanus rpaduxos. [lapanienbHblil mepeHOC, CUMMETPUS 2 1,2
¢ynkuun. O0paTHbIe | OTHOCHUTENIBLHO OCEH KOOPAMHAT U CUMMETPHUSI OTHOCUTENILHO Hayaia
TPUTOHOMETPHYECKHE | KOOpAUHAT, CAMMETPHS OTHOCUTEIBHO NPSAMOMN y = X, PACTSKCHUE U CIKATHE
bynxuun BJIOJIb OCEM KOOpAMHAT.
OO6patHble TPUTOHOMETpUYECKHE (QYHKIINU 2 1,2
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IIpakTyeckoe 3anstue Ne 15,16. 4 1,2
Uccnenosanne Gpynkuuu. I[loctpoenue u npeodpazoBaHus rpapukoB
(GYHKINH C HCIIOJIB30BAHUEM HX CBOMCTB.
CamocrosiTesibHasi padoTa 00yyarommxcaNesS 9 3
N3roroBnenue miadioHoOB, TpaguKoB PyHKIUH y = sin X, y = c0Os X, Y = tg X,
y = Ctg X
Tema 1.7. Conep:xaHue yueOHOI0 MaTepUaa 30
YpaBHeHus u VYpaBHeHusa u cucteMbl ypaBHeHuil. HepaBeHcTBa. PaBHOCHIIBHOCTD 2 1,2
HEepaBeHCTBa ypaBHEHHIA, HEpaBEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PELICHUS
(paznosxeHue Ha MHOXKHUTEJIH, BBEICHUE HOBBIX HEU3BECTHBIX, MTOICTAHOBKA,
rpadu4ecKuil MeToxn).
Hcnonp3oBanue cBOMCTB U rpadukoB (pyHKIUN IpU pellIeHUU YpaBHEHUH U 2 1,2
HEpaBeHCTB. MeTo/1 HHTEPBAJIOB.
PanmonaneHble, uppalMoHaIbHble ypaBHEHUS, HEPABEHCTBA U CHCTEMBI. 2 1,2
[TokazarenbHbIC ypaBHEHUSI. 2 1,2
[TokazaTenbHbIC HEPABEHCTBA. 2 1,2
Jlorapudmuueckre ypaBHEeHUs U HEPABEHCTBA. 2 1,2
TpuronomeTpuyeckrue ypaBHEHHUSI. 2 1,2
TpuroHoMeTpuyeCKrue HEPABEHCTBA. 2 1,2
N300pakeHne Ha KOOPAMHATHOM IIIOCKOCTH MHOKECTBA pelIeHU 2 1,2
YpaBHEHMI U HEPABEHCTB C IBYMs IEPEMEHHBIMH M UX CUCTEM.
IIpakTyeckoe 3ansatue Ne 17, 18. 4 1,2
YpaBHEHHS U CHCTEMBI YPABHEHUI.
IIpakTnyeckoe 3ansitue Ne 19, 20. HepasencTBa 4 1,2
IIpakTuyeckoe 3ansitue Ne 21, 22. Mcnonb3oBaHue CBONCTB U rpadpuKoB 4 1,2
(GYHKLUH NpU pelieHNH YpaBHEHUH U HEPABEHCTB.
IToBTOpEHue [ToBTOpEHME TeM: KOPHH, CTeNeHH U Jorapudmbl. OCHOBHBIE 2 1,2
TPUTOHOMETPUUYECKHE TOXKIECTBA.
IIpoMeskyTOUHAsI aTTECTALUS - IK3aMEH
Il cemecTp
Paznen 2 HAYAJIA MATEMATHYECKOI'O AHAJIU3A 68
Tema 2.1. Conep:xanue yueOHOTro MaTepHaJia 4 OK 1-9
ITocaenoBareabHocTH | CriocoOBI 3a1aHNs U CBOICTBA YUCIIOBLIX MTOCeRoBarebHOCTEd. [ToHaTre o 2 1,2
npejene nociueaosareabHocTy. CylliecTBOBaHUE Mpeziesia MOHOTOHHOM
OrpaHUYEHHON NOCIE0BATEIBHOCTH.
CyMMHpOBaHHUE MOCIIEI0BATEILHOCTEN. beckoHeuHO yObIBaromas 2 1,2
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reOMEeTpHUUECKasl IPOrpeccus U €€ cymma.

Tema 2.2. Coaep:xkaHue yueOHOro MaTepHaJia 34
IIpounsBonnas [TonsiTHEe 0 MPOU3BOAHON (PYHKIMH, €€ TECOMETPUIECKUNA U (PU3HMUECKUI 2 1,2
CMBICIL.
ITpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEACHMSI, YACTHOTO. 2 1,2
ITpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHA. 2 1,2
VYpaBHeHHEe KacaTeIbHOU K rpaduKy QYHKITHH. 2 1,2
[Tpon3BoiHBIE 00paTHON (PYHKIMU M KOMIO3UIUH (PYHKITHH. 2 1,2
ITpon3BogHas CIOKHON (QYHKIIUH. 2 1,2
Bropast npousBoiHas, ee reoMeTpUUeCKUi U HU3MUECKUN CMBICIT. 2 1,2
HaxosxJieHre CKopoCTH JUlsl ITpolecca, 3alaHHoro (opMysioi U rpaukoMm.
[TpumeHeHre POU3BOTHON K UCCIENOBAHUIO (DYHKIIHIA U TIOCTPOCHUIO 2 1,2
rpaduKoB.
[TpuMepbl HCTIOTB30BaHMS TPOM3BOIHON JJIST HAXOXKICHUS HAWITYYIIETO 2 1,2
pelleHMs] B IPUKJIAIHBIX 3a/1a4ax.
IIpakTuyeckoe 3ansitue Ne 23 2 1,2
ITocnenoBarensHoctu. [IponsBoaHasl.
CaMmocrosiTeibHasi padoTa o0yyarommxcaNe6 14 3
CocraBieHne ypaBHEHHUs KacaTeIbHOH K Tpaduky GyHKInu. Berancienne
IPOM3BOJIHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKITHA.
[IpumeneHue MPOU3BOTHON K UCCIIETOBAHUIO (DYHKIIMIA U TIOCTPOCHHIO
rpauKoB
Tema 2.3. Conep:xanue yueOHOTro MaTepHaJia 30
ITepBooGpa3nas n ITepBooOpazHas 1 HHTErpal. 2 1,2
MHTerpaJ Tabauna nepBoodpasHEIX. 2 12
HeonpenenenHslil HHTErpal. 4 1,2
Onpenenennpiii uaTerpain. ®opmyna Herotona—Jleitoauna. 4 1,2
[TpuMeHeHue orpeIeIeHHOr0 HHTerpaa Al HaXOXKASHUS TUIOIaIn 2 1,2
KPHBOJMHEHHOMN TpaIrenuy.
[Tpumepsl MpuMeHeHHsI UHTerpaia B (pU3UKe U T€OMETPHUH. 2 1,2
IIpakTyeckoe 3ansitue Ne24 2 1,2
ITepBoobOpaznas u unterpain. ®opmyna Herotona-Jlelbnuna.
CamocrosiTeibHas padora o0yyarommxcaNe7 12 3
Brrunciienre nHTErpaios.
Haxoxenne miomaieii KpuBOJIMHEUHBIX TPAIICLHiA.
Paznen 3 TEOMETPUSA 96
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Tema 3.1. Copnepxxanue yuyeOHOIro MaTepuaJia 28

Koopaunartsl n [IpssMmoyrosibHas (IeKapTOBa) CUCTEMA KOOPAUHAT B MPOCTPAHCTRE. 2 1,2

BEKTOPBI DopmMyIia pacCTOSTHHUS MEXY ABYMsI TOYKAMHU.
VYpaBHeHus cepbl, MIOCKOCTH U MPSMOA. 2 1,2
Bekropsl. Monyns Bektopa. PaBeHcTBO BekTOpoB. KoopauHaTel BEKTopa. 2 1,2
Clio)xeHue BEKTOPOB. 2 1,2
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3nokeHne BeKTopa Mo HapaBJICHUSIM. 2 1,2
Yron mexay ABymsi BekTopamu. [Ipoekiusi BeKTopa Ha OCh 2 1,2
CxasipHO€ NMPOM3BEICHUE BEKTOPOB. 2 1,2
Hcnonp30Banne KOOPAMHAT W BEKTOPOB NPHU PEIICHHMH MAaTeMaTHYECKUX H 2 1,2
MPUKJIAJIHBIX 3a]1a4.
CamocrosiTesibHas padoTa Ne§ 12 3
BekTopbl 1 KOOpAUHATHI.
YpaBHEHHE OKPYKHOCTH. Y paBHEHHUE NPSIMOM.
BekTopsl 1 onepanyu HajJ HUMH.

Tema 3.2. Coaep:xanue yueOHOTo MaTepHaJia 22

IIpsimblie 1 mi1ockocTH | B3anMHoe pacnosioxkeHue AByX MPsIMbIX B IPOCTPAHCTBE. 2 1,2

B MPOCTPAHCTBE [TapannensHOCTh NpsAMON U MIIOCKOCTH. [lapanenbHOCTh MII0CKOCTEH. 2 1,2
[leprieH IUKYIIPHOCTD MPSIMON U TJIOCKOCTH. 2 1,2
[TepneniuKynsip ¥ HaKIOHHast. Me)KCecCHOHHAs aTTeCTallts. 2 1,2
Yron Mexay nNpsSMON U TUIOCKOCTHIO. 2 1,2
JIByrpaHHbIil yroja. Yroa MexK1y MIOCKOCTSIMHU. 2 1,2
[lepneHUKYISIPHOCTD BYX IJIOCKOCTEH. 2 1,2
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: TTAPAIUICTBHBIN TIEPEHOC, 2
CUMMETpPHSI OTHOCHUTEJIBHO MJIOCKOCTH.
[TapannensHoe mpoekTupoBanue [1momans opToroHasTbHON TPOSKITHH. 2 1,2
N300paskeHre MpOCTPaHCTBEHHBIX (PUTYD. 2 1,2
IIpakTuyeckoe 3ansitue Ne25 2 1,2
KoopnauHnats! 1 BeKTOpHI. [IpsiMble 1 MJIOCKOCTH B IPOCTPAHCTBE.

Tema 3.3. Conep:xanue yueOHOTro MaTepuaJia 10

MHororpaHHuKu Bepmmnesl, pebpa, rpanu MHOTOrpaHHuKa. PasBepTka. MHOTOTpaHHBIE YTIIBI. 2 1,2
Beintyknele MHOrorpasHuku. Teopema Dunepa.
ITpusma. IIpsimMas u HaknoHHas npusma. [IpaBuiibHas nmpusma. 2 1,2
[Tapamnenenunen. Kyo
[Tupamuna. [IpaBribHas nupamuaa. Y cedeHHas nupamuaa. Terpasap. 2 1,2

OK 1-9
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CummeTtpui B KyoOe, B mapajuieienuiesie, B mpuzMe u nupamuae. CeaeHus 2 1,2
KyOa, IpU3MBbl U IUPaAMUIBL.
[IpencraBienne o NpaBUIBHBIX MHOTOIPAaHHHUKAX (TETpa’ip, KyO, OKTasap, 2 1,2
JOJIEKAdIp U UKOCAIP).
Tema 3.4. Copnepxxanue yueOHOIro MaTepuaJa 8
Tesa u noBepxHocTn | [lwmuap. OcHoBaHuUeE, BRICOTA, OOKOBAs IOBEPXHOCTh, 00pa3yrolasi, 2 1,2
BpallleHust pas3BepTKa.
Konyc. OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTh, 00Opa3yromas, 2 1,2
pa3BepTKa. Y CEUCHHBIN KOHYC.
OceBble CeYEeHHUs U CEUCHHUS, TapajlIeIbHble OCHOBAHUIO. 2 1,2
[ap u chepa, ux ceuenus. KacarenpHast TNIOCKOCTH K cdepe. 2 1,2
Tema 3.5. Coaep:xxanue yueOHOro MaTepHaJia 26 OK 1-9
HN3mepenus B O6bem u ero uzmepenue. urerpansuas popmyna oobema. opmyIibl 2 1,2
reoMeTpuM o0beMa KyOa, MPsIMOYTOJIBHOTO MapaJuIeNIeUIIeaAa, TPU3MBI, IIINHApPA.
dopmyiibl 00beMa IHpaMUbl U KOHyca. @OpMYIIbI IO U TOBEPXHOCTEH 2 1,2
IUIMHAPA 1 KoHyca. PopMyIbl o6bema mapa ¥ mionaam chepsl.
[Tono6ue Ten. OTHOIIEHUS TUIOMIA/IeH TOBEPXHOCTEH U 00bEMOB MOJOOHBIX 2 1,2
TEJL
IIpakTyeckoe 3anstue Ne26 2 1,2
MHororpansuku. Tena u MoBepxXHOCTH BpaleHus. M3mepenus B
reOMETPUH.
CamocrosiTesibHasi padoTa o0yuarommuxcst Ne9 18 12
N300pa’keHrie MHOTOIPaHHUKOB U TEJI BPaIIEHUS.
Pabora ¢ yueObHbIM MaTepuaioM.
Penenue 3a1a4 Ha Tena BpalieHus.
OO0BeMBI MHOTOTPAaHHUKOB.
OObembl Ten BpallleHusl.
Haxosxnenue momaseit moBepxXHOCTeH U 00bEMOB T€OMETPUIECKUX TEI.
3aaun Ha MHOTOTPAaHHHUKH M TeJla BPaIlIeHusl.
Paznea 4 KOMBUHATOPHKA, CTATUCTHKA Y TEOPUS BEPOSITHOCTEM 30
Tema 4.1. Copepxanue y4eOHOIo MaTepuaJa 6 OK 1-9
DJIeMeHThI OcHOBHBIE TIOHATHS KOMOMHAaTOPUKH. Pa3Meltienne, nepecTaHOBKH, 2 1,2
KOMOMHATOPUKH COYETaHMS.
3aauM Ha NOJICYET YUCIIa Pa3MEIIEHUH, IEPECTAaHOBOK, COUETaHUI. 2 1,2
Pemienue 3a1a4 Ha nepe0Op BapuaHTOB.
®opmyna 6unoma Heiotona. CBoHCTBAa OMHOMUHAIBHBIX KO PHUIIMEHTOB. 2 1,2
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Tpeyronpuuk [Tackans.

Tema 4.2. Coaep:xkaHue yueOHOro MaTepHaJia 10
DJIeMeHThI TeOpHH CoOpbITHE, BEpOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHUE BEPOSTHOCTEH. 2 1,2
BepOsSITHOCTEH IToHsiTHE O HE3aBUCUMOCTH COOBITHIA.
JuckpeTHas citydaliHasi BEIMUYMHA, 3aKOH €€ pacrpeaenacHus. YucioBbie 2 1,2
XapaKTEPUCTUKHU JUCKPETHOU ciiydaiiHOW BesimunHbl. [[oHsATHE O 3aKOHE
OOJIBIIINX YHCEIL.
Pemennie mpakTH4ecKuX 3a7a4 Ha HAX0XKJIEHUE BEPOSTHOCTU COOBITUS U 2 1,2
YHCJIOBBIX XapaKTEPUCTUK TUCKPETHOU CIIy4YalHOU BEIVYHHBIL.
CamocrosiTesibHas padora o0yuarommuxcs Nel0 4 12
OcHOBHBIE TEOPEMBI U (POPMYITBI TEOPUHU BEPOSITHOCTEH.
DJIEMEHTHI TEOPUU BEPOSITHOCTEI.
Tema 4.3. Coaep:xanue yue0HOro MaTepHaJia 14
DJIeMeHTbI IIpencraBienue qaHHbIX (TAOJIUIBI, JUArpaMMbl, TpapuKH) 2 1,2
MaTeMaTH4YeCKOii ['eHepasibHas COBOKYITHOCTb, BEIOOPKA, CpeiHee apu(METHIECKOE, MeaHa. 2 1,2
CTAaTUCTUKH ITongarue o 3agagax MaTeMaTHYECKOU CTaTUCTHUKHU. Pemenne NPaKTUYCCKUX 2 1,2
3a/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
I[IpakTuyeckoe 3anusitue Ne27 2 1,2
DneMeHThl KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEH U MaTeMaTHYECKOM
CTaTHCTHKH.
IToBTOpEeHne IToBTOpenue TeM: OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. Perenne 6 1,2
YpaBHEHUH, CUCTEM YPAaBHEHMI U HEpaBeHCTB. [Ipon3BonHas,
nepBoOOpa3Hasi U HHTErpall.
IIpome:xkyTouHas aTTecTAlNS - IK3AMEH
HToro mo aucuuniimnHe: 375
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3.YCJIOBMS PEAJIU3ALIMUA IPOTPAMMBI YUEBHO
JTUCHUATIIMHBI

3.1. TpeOoBaHusI K MHHHUMAJIBHOMY MATEPHAIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM M CIUIINHBI:

Peanuzarus nmporpaMMbl JTUCIUIUIMHBEI TpeOyeT HaMU4Hs yueOHOro KabuHeTa
MaTEeMaTHKU ISl TPOBEACHUS 3aHATHH JIGKIIMOHHOTO THUIMA, MPaKTHYECKUX
3aHATUN, B TOM 4YHUCII€ TPYNIOBBIX, WHIAUBUAYAIbHBIX, MUCBMEHHBIX, YCTHBIX
KOHCYJIbTAINH, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAlLlUU.
O6opynoBanue:

- pabouee MecTO MpenoaBaTeis;
- clleuaIu3upoBaHHasi MeOesb (CTOJIbI, CTYJIbsl IO KOJMYECTBY O0yUaOUINXCs);
- IOCKa YYEHHYECKasl.
TexHuuecKue cpeacTBa 00yyeHus:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
VYyeOHo-HArNIAIHBIE ~ MOCOOMS:  IUIaKaThl,  y4eOHO-HArIsAHBIE  TOCOOWS,
o0ecleynBaIINe TEMaTUYECKUE WILIIOCTpAallMd 1o pabodeil  mporpamme
JUCHHUIUIMHBI, B TOM 4YHUCJE, BHJIE0-ayAHO MaTepHalbl, KOMIIbIOTEPHBIC
MpEe3EHTaLlUU.

KoMmneioTep wuMeeT IOCTyHn K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMAM,
BbIXO/ B TJI00aNbHYIO ceTh VIHTEpHET, OCHAIIEH JIMLEH3UOHHBIM MPOTrpaMMHBIM
o0ecrieueHreM.

3.2.  YueOHO-MeTOAMYeCKOe ¥ HHpopManUOHHOEe obecrevyeHHe
peajM3annu y4eOHOH TUCHHUIINHBI

OcHOBHbBIE YUeOHbIe U3TaHUs

1. bammvakos, M. U. Marematuka: yue6nuk /M.U. bammmakos.- 2-e u3z.,
crep.- M.: KHOPYC, 2019.- 394c¢.- (CI1O) https://www.book.ru

2. boromomnos, H.B., Camoiinenko, I1.1. Maremaruka: yaeOnuk mis CI1O
/H.B. boromonor, ILHW. Cawmoitnenko.- M.: IOpaiitr, 2019.- 40lc.-
(ITpodeccronanpHoe oOpa3oBanue) https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3agaHusi nmo maremaruke. B 2-x u.
UY.1: yue6. mocobue mansa CIIO /H.B. boromornos.- 11-e uzn., nepepad. u gom.- M.:
FOpaiit, 2019.- 326¢.- (ITpodeccuonanbaoe oOpazoBanue). https://urait.ru

4, boromonos, H.B. Ilpaktnueckue 3agaHusi mo maremaruke. B 2-x u.
Y.2: yue6. mocobue mansa CIIO /H.B. boromonos.- 11-e uzn., nepepad. u gom.- M.:
FOpaiit, 2019.- 251c¢.- (ITpodeccuonanbaoe oOpazoBanue). hitps://urait.ru

5. TyceB, B.A. 'eomerpusi: yueOHOe moOcoOWe [JIi  CPEIHETO
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. [IpokodreB. — 2-e uzn., ucnp. u aomn. — Mocksa: M3natensctBo HOpaiir,
2020. — 280 ¢. — (ITpodeccuonanbHoe oopazoBanue) https://urait.ru

JlonosiHUTE IbHBIE Y4eOHbIE U3IaAHUS
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https://urait.ru/bcode/449003

6. boromonos, H. B. AnreOpa u Havana ananuza: ydyeOHOe mocoOue st
cpeadero TmpodeccuoHanbHoro obpaszoBanusi/ H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbnoe oOpazoBaHue). —
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  1ocoOmMe I CcpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ u3a., uctp. u gon. — Mocksa : M3narensctBo HOpaiit,
2020. — 439 c.— (IIpodeccuonanmbroe obOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 :
yugeOHOe TocoOme i1 CcpeaHero  npodeccHoHaIbHOTO — oOpa3oBaHus /
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: anredpa ¥ Hadajia MaTeMaTHYECKOTO aHalM3a, T€OMETpus
Jutst ipodeccuil U CHeMaIbHOCTEN COIMAIbHO-9KOHOMUYecKoro npoduisi/ ['yce
B.A. , I'puropseB C.I'. , UBonruna C.B. - 2-e n3g. crep.— M.: Akanemus,
2018.- 416 c. https://academia-library.ru

HNHuTepHer-pecypcesnl

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

11. www.school-collection.edu.ru (Enunas koymekius mudpoBhIX
00pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (Ob6pa3zoBatenbHbiii mopTai «Yueday: « Y poKm»
(www. uroki. ru)

MeToanueckue yKa3aHusl A O0Oy4YalOmUXCsi 1O  OCBOEHHIO
AUCHUNITIHHBI

13. Meronuueckne ykazaHus JUIsi OOYYaIOIMIUXCS IO  BBIMOJHEHUIO
MPAKTUYECKUX PaOOT.

14. Metoandeckue yka3zaHus JJisi OOy4arOUIUXCs MO BHITIOJTHEHUIO 3aJIaHUI
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 U1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

T CHATITAHBI

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

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA ¥ OLIEeHKH
pe3yJbTaToB
00y4eHust

Obwue Komnemenyuu:

OK 1. IloHuMarb CYHIHOCTh W COLMAQJIbHYK) 3HAUYUMOCTh CBOEH
Oyaymeit mpodeccuu, MpOSBIATh K HEH YCTONUMBBINA HHTEpEC.

OK 2. Opranu3oBbiBaThb COOCTBEHHYIO J€ATEILHOCTh, BBIOMpATh
TUIIOBBIE METOJbl PELICHUsI MPO(ECCHOHANBHBIX 3ajau, OLEHUBATh MX
3 PEKTUBHOCTD M KAYE€CTRBO.

OK 3. IlpuHuMaTh pelieHuss B CTaHAAPTHBIX M HECTaHJAPTHBIX
CUTYallUsAX U HECTHU 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOUCK M HCHOJb30BaHHE HH(POPMAIUH,
HeoOxoauMon [Tt 3((PEeKTUBHOTO BBIMOTHEHHUS TNPO(HECCHOHAITBHBIX
3aja4, mpo(hecCHOHATBFHOTO U TMYHOCTHOTO Pa3BUTHSL.

OK 5. Ucnonb3oBark MH(POPMALMOHHO-KOMMYHHUKAITUOHHBIC
TEXHOJIOTHH B MPOQECCUOHAIBHON 1eATeIbHOCTH.

OK 6. Paboratp B KOJUIEKTHBE M KOMaHE, d(P(HEKTUBHO OOIMIATHCS C
KOJIJIEraMH, PYKOBOJICTBOM, JIFOJIbMU, HAXOSIIIMMUCS B 30HaX MOapa.
OK 7. bparp Ha ce0si OTBETCTBEHHOCTh 3a PabOTy YJIEHOB KOMAaH/IbI
(TIOAYMHEHHBIX ), PE3yIbTAT BHIOJIHEHUS 33aJaHUM.

OK 8. CamocTosiTeNnbHO OIpeAesaTh 3aJayd NMPO(PECCHOHAIBHOTO U
JUYHOCTHOTO PAa3BUTHUS, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO
IUIAHUPOBATh MOBBIIIEHUE KBATU(PUKALINH.

OK 9. OpuentupoBaTbcs B YCIOBUAX YacTOM CMEHbI TEXHOJOTUU B
npohecCuOHATBHON NeSTENbHOCTH.

Ilpeomemmnuie pesynvmamal:

- c(OpPMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKE KaK 4acTH
MUPOBOM  KyJAbTYphl W MeCT€ MaTeMaTUKd B  COBPEMEHHOMN
UBWIN3ALUKN, CIIOCO0AaX ONUCAHUS SBJICHUH peaJbHOro MHUpa Ha
MaTeMaTUYeCKOM

- c(OPMHPOBAHHOCTh  TPEACTABIEHUH O  MaTeMaTHYeCKHX
MOHATHAX KaK BOXHEUITNX MaTeMaTHUECKHX MOACIAX, ITO3BOJIAIOIINX
OIMUCBHIBATL M M3y4aTb pa3HbIE IIPOLIECCHI U SBIECHUSA; IIOHUMAaHHE
BO3MOYKHOCTH  aKCHMOMAaTHYECKOTO  IOCTPOEHUS  MaTEeMaTHYECKHX
TEOPUiL;

- BJIAJICHUE METOJAaMH JOKa3aTelIbCTB W AJITOPUTMOB pELICHUS,
YMCHHUE HUX IPUMCHATH, MHNPOBOAUTH OOKA3aTCIBHBIC PACCYXKIACHUSA B

Tekymui KOHTPOJIb:
- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

- BBIIIOJIHEHUE
MUCBEMEHHON paboThI;
- BBIIIOJIHEHUE
MPAKTHYECKOMN
paboThI
(MHIUBUyaTbHAS
¢dbopma paboThI)

- 3ammuTa nopThoano

OneHka pe3ynbTaToB
BBINOJIHEHUS
CaMOCTOATEIILHON
paboThI

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

Merton npoBeieHus
IIPOMEKYTOUHON
aTTeCTaluu:
BBITIOJTHEHUE
9K3aMEHALlHOHHOTO
KOMILIEKCHOT'O 3a1aHus
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XOJI€ peIIeHus 3a1aY;

- BJIAJICHUE CTAaHJAPTHBIMU MPUEMAMU PELIEHUS PALUOHAIBHBIX U
HMppalMOHAJIbHBIX, MOKA3aTEIbHbIX, CTEINEHHBIX, TPUTOHOMETPUUYECKHUX
YpaBHEHUH W HEPABEHCTB, HMX CHUCTEM; MCIOJIb30BaHUE TOTOBBIX
KOMIBIOTEPHBIX TPOrPaMM, B TOM YHUCJIE I NIO- UCKA MYTH PEUIEHUS U
WJUTIOCTPALIMU PEIICHUS YPaBHEHUN U HEPABEHCTB;

- c(OPMUPOBAHHOCTh TMPEACTABICHUI 00 OCHOBHBIX TOHSATHSIX
MaTeMaTUYECKOIr0 aHajau3a M HUX CBOMCTBAaX, BJIAJCHHE YMEHHEM
XapakTepu30BaTh TOBEACHUE (DYHKIMI, HCIIONIB30BAHUE TOJYUYCHHBIX
3HAHUM T ONUCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

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

- c(hOPMUPOBAHHOCTh yMEHHS paclo3HaBaTh T€OMETPUYCCKHE
burypsl Ha 4YepTekax, MOJENSAX U B pealbHOM MHUPE; MPUMEHEHUE
W3YYCHHBIX CBOMCTB IeOMETPHYSCKUX (GUTYp U GOpPMYI IS pEIICHHS
reOMETPUUYECKHUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJICPKAHUEM;

- c(hOPMUPOBAHHOCTHh TPEJCTABICHUNA O TPOIECCaX M SBJICHHSIX,
HMEIOIINX BEPOSATHOCTHBIN Xapakrep, CTaTHUCTUYCCKUX
3aKOHOMEPHOCTSIX B pEaJbHOM  MHpPE, OCHOBHBIX  IOHSTHUAX
AJIEMEHTAPHOW TEOPUU BEPOSITHOCTEW; YMEHHI HAXOJIWUTh U OLICHUBATh
BEPOATHOCTH HACTYIUICHHUS COOBITHII B MPOCTEHIINX MPAKTUYECKUX
CUTYalHsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX BEJINYNH;

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

4.2. ®oHJ OLEHOYHBIX CPEACTB JISl MPOBeIeHUS MPOMEKYTOYHOMH ATTECTANNH

oﬁyqamumxc;l no JIMCIMIIIMHE

IHoka3aTenn U KPUTEPUU OLCHUBAHUSA KOMIIETEHIM U

Ilokazarenu wu KpUTCpHUHU OLCHHBAHUA KOMHCTCHHHfI, OIMHMCAaHUEC IIIKaJl

OLICHHUBAHHA COACPIKATCA B IIPUTTOKCHUHA 1.

KoHTpoJsibHBIC M TECTOBBIC 3aJaHUS
KonTponpHbIe 3a1aHKs coaepKaTcs B MPUIOKEHUN 1.

MeTtoauyeckue MaTepHuabl

Meroauueckue MaTepualbl, ONPEACISIOIIMEe NPOLEAYPHI

OLICHUBAHU

3HAHWM, YMEHUH, XapaKTepu3yolmux GOpMUPOBaHUE KOMIIETCHIIMM, COAepKaTCs

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

1.1. ®opma npoMe:KyTOUYHOM aTTecTamum: 3Kk3aMeH (1, 2 ceMecTpsl).

q)OHI[ OLICHOYHBIX CPEACTB COACPIKUT KOHTPOJIbHO-OLICHOYHLIC CPCACTBA, HCO6XOI[I/IMBIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

OneHuBaHue pe3yJabTAaTOB  BBIINOJHEHUS 3a/JlaHUNd  MPOMEKYTOYHOW  aTTecTaluu
00y4aroIuXCsl OCYLECTBIISIETCS HA OCHOBE CJIEYIOIINX PUHIUIIOB:

JIOCTOBEPHOCTH OLICHKH — OIICHMBAETCS YPOBEHb C(OPMHUPOBAHHOCTH 3HAHUU, YMEHHH,
NPAaKTUYECKOTO OMbITA, OOMIMX U MPOPECCHOHATBHBIX KOMIETEHIUH, MPOJeMOHCTPHUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

AaICKBATHOCTH OICHKHW — OICHKa BBIIIOJIHCHUA 3aIIaHI/II\/JI AOJDKHAa HPOBOJUTHECS B
OTHOIICHMHU TE€X KOMIIETEHIIUH, KOTOpble HeOoOXonuMbl i 3(PGEKTUBHOTO BBITOIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHMs 33JaHUN JOKHA 00Janarh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKAaX YpOBHS CHOPMHUPOBAHHOCTH
3HAaHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOmMUX U NPOPECCHOHANBHBIX KOMIETCHIUN

00yJaromuxcs;

KOMIUJIEKCHOCTH OIIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJIHEHHUS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMME ©  NPOo(PEeCcCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHWS KOHKYPCHBIX 3aaHUN JTOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOoGecCHOHAIbHOW OpHEHTAlWU WU [PearoYTeHUuN
npenojaaBaresieil, OCyIECTBISIFOIINX KOHTPOJIb WIN aTTECTALIUIO.

IIpy BBINOSHEHUHM NPOLELYpP OLEHKH 3aJaHUN MCIONb3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbBIX OAJUIOB;

METO/I pacyeTa CBOJHBIX 0alIOB;

Pe3ynbTaThl BBINOJHEHUs 3aaHUN OIIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja Ui OLIEHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBon nsiTi OanbHOM MIKAJIBI YU€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJly:

Ounenka KonnuyectBo 0a/1510B, HAa0paHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOI0 U NPAKTHYECKOI 0
3aJaHusl, CPeIHUH 0aJ1 M0 UTOraM aTTeCTANMHU

OreHKa 5 «OTINYHOY 4.6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
Omenka 2 <29

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KOHTPOJIbHO-0Il€HOYHbIE CPeICTBA
3ananue:

1.0OTBeTUTH HA BOIPOCHI (2 BOmpoca).

2. BemmonuuTk 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 yucna.
Kopuu u crenenu.
KopHu HaTypanbHOM CTEIIEHU U3 YUCIIA U UX CBOMCTBA.
CreneHu ¢ palioHaJIbHBIMU IT0KA3aTENIAMHU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMU, HX CBOMCTBA.
Jlorapudm umncna. OcHOBHOE JIorapu(pMUIecKoe TOXKIECTBO.
0. Jlorapudmel. CBoiicTBa 10rapugmos.
1. Jlorapudm. JlecaTHUHBIC U HATYpATbHBIC JIOTAPU(PMBI.

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

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

14. TIpeoOpa3oBanue anredpandecKux BBIPAKECHUH.

15. IlpeoOpa3oBaHue palMOHAIBHBIX U UPPALMOHAIBHBIX BHIPAXKEHUH.

16. IIpeoOpa3oBaHuEe CTENEHHBIX M MOKA3aTEIBHBIX BRIPAKCHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIBHBIX U JIOTAPUPMUICCKUX BBIPAKCHUM.

18. Panmmannas mepa yrina. BpamareiasHoe JBUKCHHE.

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

20. 3HakW, 4YHCIOBBIE 3HAYEHUS W  CBOWCTBA YETHOCTH, HEYETHOCTH
TPUTOHOMETPUUYECKUX (YHKLUH.

21. TpuroHomerpuyeckue (PyHKIIMH YUCIOBOTO apryMEHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

23. ®opMynbl TMPUBEICHHUS.

24. ®opmyInbl CI0XKEHHUS.

25. CuHyC ¥ KOCHHYC ABOHHOTO yriia. DopMysibl HOJOBUHHOTO YIIa.

26. IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEACHHUE.

27. TIpeobpazoBaHue MPOU3BEICHHS TPUTOHOMETPUUYECKIX (PYHKIIUN B CYMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUH.

29. Belpa)kxeHHE TPUTOHOMETPUYECKHX (YHKIUH dYepe3 TaHTEHC ITOJIOBUHHOTO
apryMeHTa.

30. ApKcHHYC, apKKOCHHYC, apKTaHT€HC YHUCIIa.

31. IIpocreiiye TPUTOHOMETPUYECKHE YPAaBHEHHUS.

32. Ilpocreiimue TPUTOHOMETPUYECKIE HEPABEHCTBA.

33. ®ynkuuu. OcHoBHbIe TOHATHSA. OOnacTe oOmNpeneneHuss U MHOXKECTBO
3HA4YCHU.

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oynknuu. Iloctpoenme rpadukoB (QYHKIUWHA, 3aJaHHBIX Ppa3THYHBIMU
croco6amu.

36. ®ynknuu. CBoiicTBa PyHKINH.

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

38. ®ynkuuu. IIpoMexyTku Bo3pacTaHuss U yObIBaHHs, HauOoJsipllee U
HaMMEHBIIIee 3HAYCHUS, TOUKU IKCTpeMyMa. [ padudeckas HHTEpIpeTarus.

39. Cnoxnasg ¢yHKuMsg (KOMIO3UIMA). Apu]MeTHUecCKue omepanuu Hal
GyHKIUSAMHU.

40. ®ynkuuu. [ToHsTHE O HENPEPHIBHOCTH (DYHKIUH.

41. Obpatnblie ¢pyHkuu. O6nacTe onpezeneHuss U 00JacTh 3HAUCHUN O0OpaTHOM
byHKINN.

42. O6patusie pynkiuu. Coiicta. ['paduk oOpaTHOH QyHKITHIH.

43. Jlorapudmuueckas GyHKIHUs, €€ CBOUCTBA U Ipad UK.

44. JlorapupmMuyeckue ypaBHEHHS U HEPABEHCTBA.

45. TlokazatenbHast QyHKIMS, €€ CBOMCTBA U rpaduk.

RROoN k0N
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46
47
48
49

u rpaduxk.
50.
u rpaduxk.
51.
u rpaduxk.
52.
u rpaduxk.

53

. IlokxazarenbHble ypaBHEHUS U HEPABEHCTBA.
. Crenennas GyHKIMS, €€ CBOMCTBA U rpaduK.
. YpaBHEHHS U HEPABEHCTBA CTENICHHON (DYHKITUH.

. O6JacTp ompeeeHUs] 1 MHOKECTBO 3HAYCHUH QYHKIMH y- SINX,e€ CBOWCTBA

. IIpeobpazoBanust rtpadukoB ¢GyHKIMA. CUMMETpPUS OTHOCHUTEIBHO OCei

KOOp/INHAT.

54
55

. IIpeobpazoBanus rpadukoB dhyHkumid. [TapamiensHbil nepeHoc.
. IlpeoGpazoBanus rpadukoB ¢yHKumd. CHMMETpUsT OTHOCHTEIBHO Hadaja

KOOpAUHAT.

56
y=X.
57

. IlpeoGpazoBanus rpadukoB ¢yHkunid. CUMMETpPHS OTHOCHTEIBHO MPSIMOMN

. IlpeoGpa3zoBanus rpadukoB ¢GyHKuuMd. PacTspkeHme W cokaTe BIONb OCEH

KOOpAUHAT.

58.
59.
60.
61.
62.
63.
64.

VYpaBHeHMs. PaBHOCWIBHOCTH YpaBHEHUH,
VYpaBHeHus. OCHOBHBIE IPUEMBI UX PEIICHHUS.

Cucremsl ypaBHeHHH. OCHOBHBIE IIPUEMBI UX PELICHHUS.
Hepasencra. OcHOBHBIE IPUEMBI UX PELLIEHUS.
HepaBencTBa. PaBHOCHMIIBHOCTh HEPABEHCTB.

HCPAaBCHCTB.

65
66

. MeTon uHTEPBAJIOB.
. M3o0paxeHne Ha KOOPAMHATHOM MIOCKOCTH MHOYKECTBA PELICHUIN ypaBHEHHIA

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

67

. I/I306pa)KCHI/Ie Ha KOOpI[PIH&THOIZ IIJIOCKOCTH MHOXXCCTBA peI_HeHI/II\/’I HCPaAaBCHCTB

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
Haiigqure: 1 “=
KopHu, crenenn u jorapupmbl
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OO6nacTh onpeaeneHus 1 MHOXECTBO 3HaUeHUHN (YHKIIMH Y= COSX, e€ CBOICTBa
OO6nacTh ompeneneHuss 1 MHOXECTBO 3HadeHH QyHKIuu y= tgX, e€ cBoiicTBa

O6nacTh onpeaeneHuss 1 MHOKECTBO 3HaYeHHUM QyHKIMH )= CtgX, e€ cBoiicTBa

CucreMsl ypaBHEHUN. PaBHOCUIIBHOCTD CUCTEM ypaBHEHUI.

Hcnonp3oBanue CBOMCTB W rpadukoB (YHKIMH TMPU pEIICHUH YpAaBHEHHHA U



1. Brerunciure |095|0g2|093|092512
3 145
2. Brrancaure 2 2131

1 1
3. Brraucnure E|()g47+|09432—§|Og428

4, Brrancnure |09312—%|0g332+%|0936

OCHOBBI TPUTOHOMETPHUU
37T

o sln—— o
1. Haiitu 3HaK 4ucia 3 . OTBer obOocHYyiTE.

Haitru 3uax uncma Ctg28(0)° . Otser oGocHyiite.

2T
o Cogs— o

3. Haiizute sHak uncina ~ - 6 . OTBeT obocHyiiTe.
4. Jlokaxure, uro LY * @ — 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 (GyHKIMH B TOUKAX -
1, 510
- 2 _

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

YpaBHeHus U HepaBeHCTBA
1. Pemnre ypaBHeHue COS ( X+ %) =1

Pemure ypaBuenue 3tg (3X + %) =—3

1

2
3. Penmmte ypaBHenne 1-tg*x = 2tgx
4 Pemmre ypaBHeHne COS (1— X) =3

Il cemecTp
IIpuMmepHBbIe BONPOCHI 115 codece 0BaHUA

1. Croco05bl 3a1aH1s ¥ CBOMCTBA YHCIOBLIX ITOCIIEA0BATEIHLHOCTEHN.

2. CyMMHpOBaHUE MOCIEI0BATENLHOCTEN.

3. [TonsiTre 0 MPOU3BOAHOMN (PYHKIIMH, €€ TEOMETPUUECKHUI CMBICII.

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

5. VYpaBHeHHe KacaTelbHONU U HOpMaIIU K rpaduKy QyHKIUH.

6. [Ipon3BoHBIE CYMMBI, pa3HOCTH, IPOU3BEACHUS, 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 npousBojiHas, ee reoMeTpuueckuil cMmbica. HaxoxxaeHue ckopocTu

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

12. IlepBooOpa3nas u unrterpai. CBoicTBa.

13.  TabGuuma nmepBooOpa3HBIX.

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

15. [IpuMeHeHHe ONpENENeHHOr0 WHTEerpaja s HAaXOXACHUS IUIOIIAAN
KPUBOJIMHEWHOW TpaIeiuu.

16. OcHoBHBIE  TOHATUS ~ KoMOuHaTopuku. Pasmemenusa.  CoueraHwus.
[TepecTanoBKM.

17. 3agaud Ha TMOJCYET YHUCIa pPa3MEIIECHUM, MEepPEeCTaHOBOK, COYETaHUMU.
Pemienue 3aau Ha nepeGop BapuaHTOB.

18. ®opmyna 6unoma HetoToHa. CBoiicTBa OMHOMHHAIBHBIX KO3(DPHUIIMEHTOB.

19. Tpeyronsuuk Ilackars.

20. CoOpITHE, BEpPOSTHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE BEPOSITHOCTEH.

21. [IpencraBneHue TaHHBIX (TAOIUIBI, TUATPAMMBI, TpadUKN)

22. B3aumHoe pacrionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

23. [TapannenbHOCTh NPSAMON M INIOCKOCTH.

24.  IlapannenbHOCTh TIOCKOCTEH.

25. [leprieHANKYIAPHOCTD NPSIMOM U MJIOCKOCTH.

26.  IlepnieHAMKYISp U HAKIOHHAS.

27. VYron Mexay npsMoi U IIOCKOCTHIO.

28. JIByrpaHHbIN yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepreHAMKYISAPHOCTH ABYX IUIOCKOCTEH.

31. I'eomerpuueckue peodpa3zoBaHus IPOCTPAHCTBA: MapaJlIeIbHbIN IEpeHocC.

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

33. MHuororpanauku. Bepiunel, pedpa, rpaHu MHOTOTpaHHHUKA.

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

35. Mpuororpannuku. [Tapamnenenunesn. KyoO.

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

37. CumMmerpuu B KyOe, B apaijiesienumese, B Ipu3Me 1 MUpamMuIe.

38.  CeueHus kyOa, IPU3MBbI U TUPAMHU/IBL.

39. [IpencraBnenne o MpaBUIBLHBIX MHOTOTPAaHHUKAX (TETpa’ap, KyO, OKTasap,
JIOICKA’AP U UKOCADIP).

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

41. OceBble ceUeHUS ITUIMHAPA U CEUCHHS, MTapajuIeIbHbIe OCHOBAHHUIO.

42. Konyc. Yceuennslii koHyc. OCHOBaHHe, BbICOTA, OOKOBasi MOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

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

44.  OceBble CeUeHHsI KOHYCA M CEUEHUS, TapauiebHble OCHOBAHMIO.

45. ap u cdepa, ux ceueHus.

46.  KacarenbHas MI0CKOCTh K cdepe.

47. O6nvem u ero uzmepenue. arerpansraas popmyna oobema.

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

49, ®opmyinel 00beMa MHPaAMHJIBI U KOHYCA.

50. ®opmysbl 00beMa 1mapa U MIomaau chepsl.

51. ®opMyITbl TUIOIIAAHN TOBEPXHOCTEN IIUIIMH/IPA U KOHYCA.
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52.

ITono6ue Tten. OTHOIIEHUS IUIOIAAECH MOBEPXHOCTEH M 00BEMOB

MOAOOHBIX TEIL.

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

[IpsimoyronbHast (eKkapToBa) cCTEMa KOOPJAUHAT B IPOCTPAHCTBE.
dopmMyiia pacCTOSTHUS MEXy ABYMs TOYKaMHU. Y paBHEHUE CEpHI.
Bexropsl. Monyis Bektopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOPOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.

Bexropsl. KoopauHatel. PaznosxeHne BEKTOpa 110 HaIIpaBICHUSM.

VYron Mexnay nByMs BekTopaMmu. IIpoexnns BekTopa Ha OCb.

Koopaunats! Bekropa. CkalsipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILIEHUN MAaTEMATHYECKUX H

IMMPUKJIAAHBIX 3a1a4.

IIpuMepHbIe NPAKTHYECKHE 3aJaHNUS
Ilepeuensb 3aga4
HauyaJyia MaTeMaTH4YeCKOr0 aHAJIN3a

1.
linél[:x: —5x +

2.

3.

Brrauciure
3)

-

Brrauciure: lim
x—2

HaiinuTe npon3BoIHYIO (yHKITHIA:

a) f(x)=5x*+3x +7
6) f(x) == —2/x +7

4.
y=2x*+1

5.

6.

Haiitu  ypaBHeHme kacartenpbHOH K rpaduky ¢GyHKOIHH

Haiinure nponsBoanyio gynkmun » = VA~ T3+ 4
Uccnenyiite (QyHKIMIO HA MOHOTOHHOCTH U  OIKCTPEMYMBI

f(x) =—2x% +21x* = 72x+9

7.
8.

sKcTpemMyma

9.

dynkmun Y =

10.

skcTpemyma

11.
f(x) na

Haiinurte npoussoanyio ¢pyHkiuu Yy =sin(x* +2)-cos(x —2)

Haiimure mDpPOMEXYTKH MOHOTOHHOCTH (YHKIMH W TOYKH
=x*+6x*+ox+8

Haiinure ToukH mepernba W MpOMEXYTKH BBIMYKIOCTH rpaduka
xt-6x* + 4

Haiimure mTpPOMEXYTKH MOHOTOHHOCTH (YHKIMM M TOYKH
=x*-6x*+ox

Jokaxwure, uto pyHkuus F sBiusercs mnepBooOpa3sHON JUIsl (YHKUIUHU
MIPOMEXYTKE ( - 00 ; +00), eciu

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

(urypsl, orpaHdeHHON rpaduKroM QyHKIHE Y = 3X’, IpAMBIMH X=2,X=4 u

0OCBIO adcIce

13.Bprarcnure uHTErpan I

2xdx
3+x?

14.Bpraucante 1uiomans (QUrypbl, orpaHuYeHHONW rpapukoM (QyHKIUU
y =16 —x* u ocklo abcruce

15.Beruncaure miomans GUrypsl, OrpaHM¥eHHON rpadukoM (yHKIuM
y=1-x* u ockro abeuuce

25



Kom0unnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSTHOCTE

1. B rpymme 32 crynenta. CKOJBKUMH CIIOCOOAMHU MOYHO
chopmMupoBaTh KOMaHIy H3 4 4YEJIOBEK JUIA YYacTHs B MaTeMaTU4YecKOn
ommMmnuane?

2. BreraucanTs: A73+AE;2+A53

xo, A
P7—A26+C—2-

3. Haiitu

4. CKOJIBKO Pa3JIMYHBIX IIECTHU3HAYHBIX YHCET MOXKHO 3aIUCaTh ¢ TIOMOIIbIO (P
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IUQPPHI B UUCTAX OBLIN PA3TUIHbI?

5. [udp ceiida odpasyercs uz nByx uncen. [lepBoe, 1By3HauYHOE YUCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudps! B uncie MoryT noBTOpsTHCA). Bropoe, Tpex3HauHoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoIbKO pa3IMYHbIX HIM(YPOB MOKHO UCIOIb30BATH B TAKOM
ceiide?

6. Han psi uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmeTnueckoe, pa3zmax,
MOJIy B MEJIaHYy.

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

8. Jana Boibopka 2, 2, 3,4, 4, 7,7, 7, 9. Haliaute Meauany 3Toil BEIOOPKH.

9. Omnpenensist cTereHb 3aCOPEHHOCTH IBETOYHBIX CEMSTH, BBISICHSIITH, CKOJIbKO CEMSTH

COPHBIX pacTeHUM coaepKUTCs B Kaxa0oM u3 100 mpou3BoIbHBIX 00pa30M BHIOPAHHBIX MAKETOB
C OJIMHAKOBBIM YUCIIOM ceMsiH. [lomyunu:

Uucno ceMsiH COPHBIX pacTEHUM

Yuciio nakeToB

Haiitu cpennee apudmeTnueckoe 1 MOay.
10.  Tloacuurtanu oOveM mpoaaxxk marasuHa B Teuenue 10 mueit (B Toic. py0.): 45, 39,
33,37,31,29,41, 41. Haiitu cpennee apupMeTHnIecKoe, MOy U MEHAHY.

I'eomerpus

1. OceBoe ceueHME KOHYca — MPABWIIBHBIM TPEYroJbHUK CO CTOpOoHOH 12 cm.
Haiiqure muromane cedeHHs, MPOBEICHHOTO uepe3 ABe 0Opa3ylomue KOHYyCa, yrol MexIy
KOTOPBIMH PaBEH 30 .Otpe3ok AD mepreHAuKyIIpeH K IUIOCKOCTH PaBHOOEIPEHHOTO
tpeyromsauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1I0B oTpe3ka AD no npsmoii BC.

2. Paccrossane ot Toukm M 1m0 KakIoil M3 BEPIIMH TMPABHIBHOTO TPEYrOJIbHHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 miiockoct ABC, eciiu AB=6 cwm.

3. B tpeyronsauke ABC nmano: £C =90 AC=6 cm, BC=8 cM, CM — menuana.

UYepes Bepmmny C mpoenena npsimas CK, mepreHAuKynsipHas K TMIOCKOCTH TPEYroJbHUKA
ABC, mpuuem CK=12 cm. Haiiqute KM.
4. Yepesz cropony AB pomba ABCD mnposeaena mnockocte ADM Tak, drto

nByrpanHslii yron BADM pasen 60 Haiinute cropony pomba, eciu ¢BAD =45

paccrosHue ot Touku B no mnockoctu ADM paBho 43

5. Cymma momazei Tpex rpaHel mpsiMOyroibHOIO MapayuieNenunea, UMEIOIIUX
obmiyro BepiuHy, papHa 404 ou°, a ero pedpa MpoHOpHUOHANBLHBE! yicaaM 3, 7 u 8. Haiture
JMaroHaJlb napajuiesenumnena.

6. M3mepeHus MpsAMOYTOJIBHOIO Mapajuienenunena passsl 8 cM, 12 cm u 18 cm.
Haiinure pedbpo xkyda, 00beM KOTOPOTO paBeH 00BhEMY ITOTO Mapajuieenumnea.
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1. [ap paguyca 41 nm nepecedeH MIOCKOCTHIO, HAXOIALIEICS Ha pacCTOSHUU 9 1M
OT 1eHTpa. Haiiaure miomaab ceueHusl.

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

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

1.3.2 Kpurepuu ouneHkn

banme! 3a
Kpurtepun ouieHKH pe3yJbTATOB BbINOJTHEHHS KPUTEPUU OIICHKU
TEOPETUYECKOro 3aaHu s MakcumMajabHBIH
0aa1 — 1 6amaa
- JIGMOHCTpUpYET TIJIyOOKOe, TIOJIJHO€ 3HaHWE W IOHUMAaHHE 1
MIPOrpaMMHOT0 MaTepHaa;
- HMCUYEPHBIBAIONIE, TOCIEI0BATEIHFHO, IPAMOTHO M JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJIEICHUE U HCTOJIKOBAHUE OCHOBHBIX MTOHSATHI;
- TpH OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CY)KICHHH,
MIPUBOJUT BEPHBIE apryMEHTHI, I€TIaeT IPaBUIIbHBIE BHIBOIBL;
- MPABWJIBHO U 00CTOSITEILHO OTBEUAET HA COMYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTPHpPYET TIJIy0OKOe, TIOJHOEC 3HAaHWE W IOHUMAHHE 0,6

IIPOrPaMMHOI'0 MaTepHaa;

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

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTU IIPU OIPEACICHUN W
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUMH;

- TpU OTBETE JEMOHCTPHUPYET CaMOCTOATEIBHOCTh CYKJICHH,
NPUBOAUT BEPHBIE apPryMEHTBHI, BEPHO, HO C HE3HAYUTEIbHBIMU
OIIMOKaMU JIETIaeT BHIBOJIBI;

- NpPaBUJIBHO, HO COBEpIIas HE3HAUMTENIbHbIE OIIMOKH, OTBEYAaeT Ha
COIYTCTBYIOIIIME BOIPOCHI.

-pacKpbIBaeT OCHOBHOE COJIep)KaHHE y4eOHOro MaTepuana, HO 0,3
OOHApY)KUBAIOTCSI ~ CYIIECTBEHHBbIE  TpoOeiabl B MOHHUMaHUU
IPOrPaMMHOTO MaTepHasa

- HETIOJIHO, HapyIllas MOCJIeIOBATEIbHOCTD U3J1aracT MaTepHal;

- JIOMyCKaeT OMIMOKM B OMPEACICHUH W HMCTOJKOBAaHHMH OCHOBHBIX
MOHSATHH;

- [pH OTBETE JIEMOHCTPHUPYET CaMOCTOSTEIBHOCTh CYXKICHUH,
NPUBOJIUT YACTHYHO BEPHBIC apTyMEHTHI, OTJCIIbHBIC BBIBOJBI HEJb3s
CUNTATh BEPHBIMH U 000CHOBAHHBIMH;

- CTYIEHT HCIHBITHIBACT 3HAYUTEIIbHBIC 3aTPYyJHCHHUs, OTBEYas Ha
COITYTCTBYIOIINE BOIIPOCHI.

- HE 3HAET 3HAYUTEIBLHOM YaCTH MPOrPAMMHOI0 MaTepHuaia, JONyCKaeT 0
CYIIIECTBEHHBIC OIIHOKY;

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

- HE MOXET IPUBECTU BEPHBIE APTYMEHTHI, JEIACT HENPABUIbHBIE
BBIBO/JIBI;

- HEBEPHO OTBEYAET HA COMYTCTBYIOLIKE BOIPOCHI.

UTOI'O 1
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Kpurepun oneHKH NPaAaKTH4YECKOI0 3aJaHUs MO ajredpe

Banabl 3a
KPUTEPHUHN OLEHKH

XoJl pelieHusl BepHBIH, NMPUBEIEHO BEpHOE OOOCHOBAHHOE pEILEHHE,
IIOJIY4E€H BEPHBIN OTBET

1,5

XoJl pelieHust BEPHBIiA, HO JIOMYIIEHA O/IHA OITHOKA BEIYUCIUTEIILHOTO
Xapakrepa,

1

Pemienne HayaTo JIOTHYECKH BCPHO, JO0MMyHICHA BBIYHUCIWUTCIIbHAA
OH_II/I6Ka; WKW pCHICHUEC HE JOBECACHO J0O KOHIIA, OTBET OTCYTCTBYCT

0,5

HesepHoe pelienre, HeBEpHbIN OTBET WIM OTCYTCTBUE PEIIEHUs

0

UTOro

15

KpnTepnn OLHCHKH TIPAKTHYECKOI0 3a/IaHUA 110 TeOMETPUHU

Bajaasl 3a
KPUTEPUH OLEHKHU

Haii/IeH BEpHBIN CIIOCO0 pelieHMs;

IPUBEJICHa BEpHasl MOCJIEJ0BATEIBHOCTh BCEX IIarOB PEIIEHUs; BEPHO
000CHOBaHBI BCE KIIFOUEBbIE MOMEHTBI BRIOPAHHOTO crioco0a perieHus;
BEPHO OTMEUYEHbl Ha YepTeX e CBOMCTBa BCEX INPEACTABICHHBIX B
yCIIOBHH (DUTYP U UX DJIEMEHTOB;

BEPHO BBINIOJIHEHBI BCE MPE0Opa30BaHMsl U BEIYMCICHMUS,

IIOJIy4E€H BEPHBIN OTBET

1,5

HalJIeH BEPHBIN CIIOCO0 peIeHus;

NPUBEJICHA BEPHAs TIOCIIEJOBATEIEHOCTD BCEX IIar0OB PEUICHHUS;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKH B OOOCHOBAHMSIX
KJTFOYE€BBIX MOMEHTOB;

BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA IMpPEJCTABIECHHBIX B YCIOBUHU
¢uUryp m uX 3JEMEHTOB, KOTOPBIE UTPAIOT BAXKHYIO POJb B PEUICHUU
3ajlauy;

JIOTTYIIIeHa OJJHa Herpy0Oasi BRIYMCIUTEIbHAS OIIMOKA, HE BIUSIONINE HA
PaBUIBHOCTh JAJIbHEHIIIEro X0/1a peleHus

XOJI pELICHUS BEPHBI;

pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;

JIOTIYIIEHbl OTCYTCTBUSI U (MJIM) HErpyOble OIIMOKH B OOOCHOBAHMSIX
KIIFOUEBBIX MOMEHTOB;

OTMEUEHHBIE Ha YEpPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD
Y MX JIEMEHTOB UMEIOT HETOUYHOCTH;

JOTYIIIEHbI HETPYOble OMIMOKM B BBIYUCICHHUSX W B MPEOOpa30OBaHUSIX,
HE BJIMSIOIINE HA MPAaBUIBHOCTD X0OJia PEIICHNUS;

B PE3YyJbTaTe 3TUX OMIMOOK MOXKET OBbITh MOJY4YE€H HEBEPHBIN OTBET

0,5

HCBCPHOC PCIICHUC, HeBepHHﬁ OTBCT WNJIM OTCYTCTBUC PCHICHUS

0

MTOT'O

15

1.4. MaTepnajbHO-TeXHH4YeCKOe o0ecnevyeHne I POBeIeHNs TPOMeKyTOYH O
arrecTanuu

ATTCCTaI_[I/II/I IIPOBOJUTCA B y‘-IC6HOM KaOMHEeTe MAaTCMATHKH.

1.5 Y4eOHOo-MeTOaMuYeckoe M HHPOPMALMOHHOE o0ecredyeHUe ISl NPOBeIeHUS
NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

1. Bammakos, M. M. Marematuka: yueonuk /M.W. 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.
Boromonos, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c¢.- (ITpodeccrnonanpaoe 0Opa3oBaHue)

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., nmepepad. u gom.- M.: FOpaiit, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue i CpenHero NpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3id., UCHp. U AOI. —
MockBa: WzpgarensctBo IOpaiir, 2020. — 280c.— (IlpodeccuonansHoe o00pazoBaHue)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro obpazosanusi/ 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 pemenusmu 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. 3agaun ¢ pemeHusiMd B 2 4. Yacte 2 : yueOHOE
nocoowue s cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3z., ucrp.
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 Hayala MaTeMaTHYECKOTO aHajlnW3a, TEOMETpHsS s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , I'puropses
CTI., Usoaruna C.B. - 2-e u3g. ctep.— M.: Akamemus, 2018.- 416 c. https://academia-
library.ru

HNHuTepHeT-pecypcsl

10.. www.fcior.edu.ru (deaepanbHblil IEHTp HH(OPMAIMOHHO-00pa30BaTEIbHBIX
pecypcoB (OLIUOP)).

11. www.school-collection.edu.ru (Enqunas kosutekiust udpoBbIX 00pa3oBaTeIbHBIX
pecypcoB)

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

MeTtoauyeckue yKa3aHus 1Jisl 00y4alOIUXCS 0 0CBOSHUIO TUCIUIIJIHHBI

13. Meroanueckue yka3zaHus AJis1 00ydaroluXcsl M0 BRIMOJIHEHUIO TPAKTUYECKUX PadoT.

14. Meroauveckue yKazaHus I8 OOYYAIONIMXCS 10 BBIMOJHEHUIO 3aJaHUM
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/

