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1. MIACHHOPT PABOYEM TIPOI'PAMMBI YYEBHOM
JUCHUIIJIMHBI OY .05 MatemaTuka (yriay0JieHHbIi YPOBEHb)

1.1. ObaacTh npuMeHeHus1 padoueil MporpaMMbl
PabGouass mporpamMma y4eOHOW IUCHMIUIMHBI SIBJISIETCS 4YacThIO IMPOTPAMMBI
MOJATOTOBKHU creuainucToB cpennero 3BeHa (manee — IIIICC3) B coOTBETCTBUU C
®I'OC CIIO no cnenmansHocTH 20.02.04 TToxxapHas 6€3011aCHOCTbD.

1.2. MecTo y4eOHoii nucuumiaabl B cTpykrype IHHIICC3:
YyeOHast TUCIUILTNHA BXOIUT B 001eoopazoBaTenbHbiid kit [TTICC3.

1.3. lesn u TpeGOBaHMSA K pe3yabTaTaM OCBOCHUS Y4eOHOH JUCHUNIHMHBI:
N3yyeHnue quCUUIUIMHBI HAMPaBJIEHO Ha (hopMUpOBaHKHE OOLIUX KOMIIETEHIUH,

BKJTIOUAIOIIMX B c€0d CTOCOOHOCTH:

OK 1. TloHumaTh CyIIHOCTh U COLMAJIBHYIO 3HAUYMMOCTb CBOEH Oynyiiei
npodeccun, MposIBIATH K HeW YCTOMUMBBIA HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO [€ATEIbHOCTh, BBIOMPATH TUIIOBBIE
METOJbl pElIeHUs MpOo(PecCHOHAIBHBIX 3a/ay, OLUEHUBaTh UX 3(P(PEKTUBHOCTH U
Ka4eCcTBO.

OK 3. IlpuHuMarh peleHrsl B CTAaHAAPTHBIX M HECTaHAAPTHBIX CUTYaLHsIX H
HECTH 33 HUX OTBETCTBEHHOCTH

OK 4. OcymiecTBiATh NOUCK U UCIIOJIB30BAaHUE HMH(POPMALIUH, HEOOXOIUMOMN
U1t 3 (PEKTUBHOTO BBIMOIHEHUS NMPO(ECCUOHATBHBIX 33/1a4, MPOodeCcCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHUSL.

OK 5. UcnonwszoBath MHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTUU B
poheCCUOHATIBHOU eI TEIIbHOCTH.

OK 6. Paborarb B KOJUIEKTMBE M KOMaHJe, 3(QQPEKTHUBHO OOIATHCA C
KOJUIETaMH, PYKOBOJCTBOM, JIFOJIbMH, HAXOSIIMMHUCS B 30HaX IOXkKapa.

OK 7. bparb Ha ce0s OTBETCTBEHHOCTh 3a pabOTy UIEHOB KOMaH/IbI
(MOTYMHEHHBIX), PE3YJIbTAT BBIIIOJHEHUS 33 IaHUN.

OK 8. CamocToATensHO OINpEeAeNaTh 3aJadyud  Npo(EeCCUOHATBLHOTO H
JMYHOCTHOTO Pa3BUTHUS, 3aHUMAThCA CaMOOOpPAa30BaHMEM, OCO3HAHHO IUIAHUPOBATH
HOBBIIIEHUE KBAJIU(DUKALIUH.

OK 9. OpueHTupoBaThCd B YCIOBHUSIX YacTOM CMEHbl TEXHOJOTUH B
po¢eCCUOHATILHON JIEATEIIbHOCTH.

B pesynbraTe OCBOEHHUS Y4YeOHOM AMCHUIUIMHBI OOydYaloIIUHCSA HOJKEH
JNOCTUYb CIEAYIOIIUE PE3YIIbTATHI:

JIMYHOCTHBIE!

- c(OpPMUPOBAHHOCTH MPEICTABICHUN 0 MaTeMaTHKE KaK YHUBEPCAIbHOM
A3bIKE HAYKH, CPEACTBE MOJICIMPOBAHUS SIBJIEHUW M MPOLIECCOB, HUAESIX U METONAX
MaTE€MaTHKH;

— MOHUMAaHWE 3HAYMMOCTH MaTEMATHUKH ISl HAYYHO-TEXHUYECKOTO MPOrpecca,
c(OPMHUPOBAHHOCTh OTHOIIEHHMSI K MaTE€MaTHKEe KaK K YacTH O0OIleYel0BeuYeCKOn
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KyJIbTYpbl 4Y€pe3 3HAKOMCTBO C HWCTOPHEW pa3BUTUS MaTEMaTHKH, 3BOJIIOLIMEH
MaTeMaTUYECKUX UJIEH;

— Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpa)xKeHUs,
AITOPUTMHYECKON KyJbTYPhl, KPUTUUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOJAMMOM
Ut Oyymie mpoecCHOHAIBHOMN JIeATeNbHOCTH, JUIsl IPOJIOJKEHUsST 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJIQJICHUE MATEeMATHMYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOJUMBIMU B
MTOBCEHEBHOM JKU3HU, JIJII OCBOCHUS CMEKHBIX €CTECTBEHHOHAYUYHBIX JUCUUIUIMH U
TUCITUTUTMH TTPO(PECCHOHAIIBHOTO ITUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00JACTSX,
He TpeOyromuX yriayOaeHHOH MaTeMaTHIeCKON MOATrOTOBKY;

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

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

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

— OTHOLIEHHE K NMPO(ecCHOHAIBHOMN AESITEIbHOCTH KaK BO3MOXHOCTH y4acTus
B PELICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OONIEHAIMOHAIBHBIX
npo0dJieM;

MeTanpeIMeTHbIe:

— YMEHHUE CaMOCTOATEILHO OMPEAEIATh UEIN JEATEIbHOCTH U COCTABIISTh
IUTAaHBl  JICSITEIBHOCTH; CaMOCTOATEIBHO  OCYIIECTBIIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATH EATEIbHOCTD;

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

— YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEHCTBOBATH B IMpoOIlECCe
COBMECTHOM AEATENbHOCTH, YUYUTHIBATh MO3ULUN IPYTUX YYACTHUKOB JAEATEIBHOCTH,
3¢ pekTUBHO pa3peniaTb KOHPIUKTHI;

- BJa/ICHUE HAaBBIKAMU IO3HABATENIbHOM, Y4eOHO-UCCIIEOBATENbCKON U
OPOEKTHOM JAESITEeNbHOCTH, HABbIKAMHU pa3pellieHus MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TNOMCKY METOJOB PELICHUS MPAKTHYECKUX 3a]ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJ/IOB [TO3HAHNS;

— TFOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATENIbHONH HH(POPMAIIMOHHO-
MO3HABATENILHON JEATENbHOCTH, BKJIIOYAs YMEHHUE OPUEHTHUPOBATHCS B Pa3JIMYHBIX
UCTOYHMKAX HWHPOpMALMKM, KPUTUYECKH OLEHHUBAaTh W  HUHTEPIPETUPOBATDH
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 IO3HABATENbHOM pediieKCUH KaK OCO3HAaHHUS COBEpIIAeMbIX
JNEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWM, T'PAHULL



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

- LEICYCTPEMIICHHOCT B IIOMCKAX W TPHUHATHUM  PELICHUH,
COO0OpA3UTEIBHOCTh U MHTYHUILMS, PAa3BUTOCTh NMPOCTPAHCTBEHHBIX IPE/ICTABICHMIA;
CIIOCOOHOCTB BOCIIPUHUMATH KPAacOTy M TapPMOHUIO MUPA;

IpeAMeTHbIE:

- c(hOpPMHUPOBAHHOCTH TIPEICTABIICHUA O MaTEMaTHUKE KaK YaCTH MHUPOBOM
KyJIbTYpPbl 1 MECTE MATEMAaTHUKN B COBPEMEHHOMN IUBUIM3ALNU, CIIOCO0AX OMHUCAHUA
SABJICHUN PEATbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

— Cc(pOpPMUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHYECKHX IIOHATUAX Kak
BOKHEHIINX MAaTEMAaTHYECKUX MOJEIAX, I03BOJSIOIIMX OIKCHIBAaTh W H3ydarTb
pa3HblE MPOLECCHl M SIBICHUSA; I[OHMMAHME BO3MOYKHOCTH aKCHOMAaTHYECKOIO
IIOCTPOECHMSI MATEMATUYECKUX TEOPUH;

— BIIAJICHUE METOJAaMHU JOKa3aTeIbCTB U AJTOPUTMOB PEILICHUs, YMEHHUE HUX
IIPUMEHSTH, IPOBOIUTH JI0KA3aTEIIbHBIE PACCYXKICHUS B X0/€ PELICHUS 3aa4;

— BIJIAJICHUE CTaHAAPTHBIMM NPUEMAaMH pPELICHUS pPAalHOHAIBHBIX U
MppalMOHAIbHBIX, IOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CHCTEM; MUCIIOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM
yucjae Ui TOWCKAa IIyTH PEIICHUS W WUIIOCTPAUWK pPEUICHUs YPaBHEHUM U
HEPABEHCTB;

—  c(hOpMHPOBAHHOCTh  MPEJCTABIECHUNA OO0  OCHOBHBIX  IMOHSTHUAX
MaTeMaTU4YeCKOr0 aHaau3a W UX CBOWCTBAX, BIAJCHUE YMEHUEM XapaKTEpPU30BaTh
noBeseHue (QYHKIUHN, UCIOIb30BaHUE MOTYUCHHBIX 3HAHUH AJI ONMCAHUS U aHau3a
pEAIbHBIX 3aBUCUMOCTEN;

— BIJQJICHUE OCHOBHBIMU IIOHATHSAMHU O IUIOCKMX M HPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (Urypax, uX OCHOBHBIX CBOICTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh reoMeTpudeckue (GUrypsl Ha yepTekax, MOJCISIX U B PEaIbHOM MUDE;
NPUMEHEHUE U3YYEHHBIX CBOMCTB r€OMETpPHUUECKUX (Uryp u Gopmyn Ajs pelieHus
r€OMETPUYECKHX 3a1a4 U 337a4 C MPAKTUYECKUM COAECPIKAHUEM;

— c(OpMHUPOBAHHOCTb MPEACTABICHUN O MpOIeccax M SIBICHUSAX, MUMEIOIIHNX
BEPOSATHOCTHBIM XapaKTep, CTAaTHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSTHOCTEW; YMEHUM HAXOOUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUJIEHUS COOBITUH B MPOCTEHIIMX MNPAKTHYECKHX
CUTyalUsX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHBIX BEJINYNH;

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

1.4. Koiu4yecTBO 4acOB HA OCBOEHHE MPOTrPaMMbl Y4e0OHOH AUCUMIIIHHBI:
MakcumanbHON yueOHOM Harpy3ku oOyyatomierocst 3/5 4acoB, B TOM YHUCJIE:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaronierocs: 268 yacos;
caMOCTOsTeNIbHOU paboThl oOyuaromierocst 107 gacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcuMaJjibHasi ydeOHasi Harpy3ka (Bcero no nporpaMme JuCUHIIUHBI) 375
Oo6s13aTesibHAsI ayIUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 268
B TOM YHCJIE!
JIEKIIUU, YPOKHU 214
MIPAKTUYECKHE 3aHATUS 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
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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.YCJOBHUSI  PEAJIM3ALIMA  TPOTPAMMBI  YYEBHOW
JACHUTIIAHBI

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

Peanuzanus nmporpaMmbl JTUCHUIUIMHBI TpeOyeT HaIu4us yueOHOro KabuHeTa
MaT€MaTUKU [JI TPOBENCHUS 3aHITHM JICKIMOHHOTO THMA, MPAKTUYECKUX
3aHATHI, B TOM YHCIE TPYNIOBBIX, WHIUBUIYAIbHBIX, MHUCHBMEHHBIX, YCTHBIX
KOHCYJIbTAIIMH, TEKYIEr0 KOHTPOJIS U MTPOMEXKYTOUHON aTTECTaI|H.
O6opynoBanue:

- pabouee MecTo mperoaaBaTes;
- CIIeUMaTU3UpOBaHHas MeOesb (CTOJIbI, CTYJbS MO KOJUYECTBY O0yUYaIOTUXCs);
- TOCKa y9CHHYEeCKasl.
TexHudeckue cpeacTra 00yIeHUS:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  IUTaKaThl,  y4eOHO-HAIJISAIHBIE  MMOCOOWS,
oOecreynBaIIMe TEeMaTUYECKUE WUIIOCTpallud 1o pabodedt mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJICO-ayJUO MaTepHaybl, KOMIIbIOTEPHBIC
MPE3EHTAIUH.

KommbproTep wuMeeT J0CTyll K 3JIEKTPOHHO-OMOIMOTEUYHBIM CHCTEMAaM,
BBIXOJl B TJI00ainbHYyI0 ceTb MHTEpHET, OCHAIlEH JIMIIEH3MOHHBIM MPOrPAMMHBIM
o0ecrieyeHueM.

3.2.  YueOHO-MeTOAMYECKOe M HHPpOpMANMOHHOE oOecmevyeHUe
peasiu3anuu y4e0HOl JUCUUIIJINHBI

OcHoOBHbBIE YUeOHbIe U3TaHUs

1. bammvakos, M. W. Martematuka: yueonuk /M.U. bammakos.- 2-e u3z.,
crep.- M.: KHOPYC, 2019.- 394c¢.- (CI1O) https://www.book.ru

2. boromounos, H.B., Camoiinenko, I1.11. Maremartuka: yue6nuk ains CI1IO
/H.B. boromomos, ILW. Cawmoitnenko.- M.: Opaiit, 2019.- 40lc.-
(ITpodheccuonanbroe oOpasoBanue) https://urait.ru

3. boromonos, H.B. Ilpaktuueckue 3amanusi mo maremaruke. B 2-x u.
UY.1: yue6. mocobue ansa CIIO /H.B. Boromonos.- 11-e uzn., nepepad. u gom.- M.:
FOpaiit, 2019.- 326¢.- (ITpodeccuonanbaoe oOpa3zoBanue). hitps://urait.ru

4, boromonos, H.B. Ilpaktnueckne 3aganust mo maremaruke. B 2-x .
Y.2: yueb. mocodbue gy CITO /H.B. boromounos.- 11-e uzn., nepepad. u nor.- M.:
FOpaiit, 2019.- 251c¢.- (IIpodeccronanbroe 06pa3oBanue). https://urait.ru

5. TyceB, B.A. I'eomerpusi: yueOHOEe mocoOWe [JIi  CPEIHEro
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. [IpokodreB. — 2-e uzn., ucnp. u aomn. — Mocksa: M3natensctBo HOpaiit,
2020. — 280 c. — (IIpodeccuonanpHoe oopazoBanue) https://urait.ru

JlonosiHUTEIbHBIE YUeOHbIe U3IaHUs
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6. boromonos, H. B. AnreOpa u Havana ananuza: ydyeOHOe mocoOue st
cpeadero mpodeccuoHanbHoro ob6paszoBanusi / 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  0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 320 c. — (IIpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-
09135-9. I'pudp YMO CIIO https://urait.ru

9. Marematuka: anredpa ¥ Hadajia MaTeMaTHYECKOTO aHalM3a, T€OMETpus
JuTs ipodecCuil U CHeMaIbHOCTEN COIMAIbHO-9KOHOMUYecKoro npoduiisi/ ['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 (demepanbHbIi HEHTP HHPOPMAIIHOHHO-
oOpazoBaTenbHbIX pecypcoB (PIIUOP)).

11. www.school-collection.edu.ru (EnquHas KoJICKIUs IUPPOBHIX
00pa3oBaTeIbHBIX PECYPCOB)

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

MeToanueckue yKa3aHusl I OOy4alUIUXCH MO0  OCBOEHHIO
AUCHMILTAHBI

13. Meronuueckne ykazaHus JUIsi OOYYaIOIMIUXCS IO  BBIMOJHEHUIO
MPAKTUYECKUX PaOOT.

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

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA YUYEBHOM

JUCHUIIVIMHBI

4.1. ®opMbI U METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4YeHH s

PesyabTaTsl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
00y4eHust

Obwue Komnemenyuu:

OK 1. IloHumarp CyIIHOCTb M COLHMAJIbHYIO 3HAYMMOCTb CBOEH
Oynyuiei mpodeccuu, MPOsIBIATh K HEW YCTOMYMBBIA HHTEPEC.

OK 2. OpraHu3oBblBaTb COOCTBEHHYIO JI€ATEIBbHOCTh, BbIOUPAThH
TUIIOBbIE METOJIbl PEIICHUs] MPO(ECCHOHANBHBIX 337134, OLICHUBAaTh UX
3¢ (HEeKTHBHOCTH M KQ4eCTBO.

OK 3. IlpunHumarb pemeHuss B CTaHAAPTHBIX M HECTaHJAPTHBIX
CUTYallUsAX U HECTHU 332 HUX OTBETCTBEHHOCTb

OK 4. OcymecTBisiTh MOUCK M HCIOJIb30BaHUWE HHPOpPMAIUH,
HeoOXxoauMon Ut 3 (PEeKTUBHOTO BBIMOTHEHHUS MPO(HECCHOHATBHBIX
3aj1a4, NPO(HeCCUOHAILHOTO U JINYHOCTHOT'O Pa3BUTHSL.

OK 5. Ucnonb3oBatk MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIC
TEXHOJIOTUH B IPO(PECCUOHATILHOMN 1€ATEIbHOCTH.

OK 6. PaboraTp B KOJUIEKTMBE M KOMaHe, d(P(EKTUBHO OOLIATHCS C
KOJIJIEraMH, PyKOBOJICTBOM, JIFOAbMHU, HAXOJAIIMMUCS B 30HaX IOXkKapa.
OK 7. bparb Ha ce0si OTBETCTBEHHOCTbh 3a PabOTy YJIEHOB KOMAaH/IbI
(TTOMYMHEHHBIX ), PE3YJIbTAT BBIIOJIHEHUS 3aJaHUH.

OK 8. CamocTosTeNnbHO OIpenesaTh 3aJaud MPOPECCHOHANBHOIO U
JUYHOCTHOTO Pa3BHUTHUS, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO
IUIAHUPOBATh MOBBIILIEHUE KBATHU(PUKALIUY.

OK 9. OpuentupoBaTbCs B YCIOBHUAX YacTOM CMEHBI TEXHOJOTUU B
MpoeCCHOHAILHON JESTEIHHOCTH.

Ilpeomemmnuie pesynvmamal:

- c(OpPMHUPOBAHHOCTh TPEACTABICHUI O MaTeMaTHUKE KaK 4acTH
MUPOBOM  KyJAbTYphl W MeCT€ MaTeMaTMKd B  COBPEMEHHOMN
UBWIN3ALUK, CIIOCO0axX OMMCAHUS SBJICHUH peaJbHOro MHUpa Ha
MaTeMaTUYeCKOM

- c(OPMHPOBAHHOCTh  TPEACTABIEHUH O  MaTeMaTHYEeCKHX
MOHATUAX KaK BaXHEHIIMX MATEMATHUYECKUX MOJENAX, MO3BOJISIOLINX
ONKUCBHIBATh M H3y4aTh pa3HbIE IPOLECCHl M SBJICHUS; ITOHUMaHHE
BO3MOYKHOCTH  aKCHOMAaTHYECKOIO  IIOCTPOEHUsS  MAaTeMaTHYECKHUX
TEOPHiL;

- BJIAJICHUE METOJAaMHU [OKa3aTelIbCTB U AITOPUTMOB pELICHUS,
YMEHUE HUX IPUMEHATh, IPOBOJAUTH JOKA3aTEIbHBIE PACCYKICHUS B

Texkymui KOHTPOJIb:
- ONPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHHUE;

- BBIIIOJIHEHUE
MUCBEMEHHON paboThI;
- BBIIIOJIHEHUE
MPaKTUYECKOU
paboThI
(MHIMBUTyaTbHAS
¢dbopma paboThI)

- 3ammuTa nopThoano

Ornenka pe3ynbTaToB
BBITTOJIHCHUS
CaMOCTOSITEIILHOM
paboThI

IIpomexxyTouHas
aTtrecraius B hopMme:
1 cemectp - 3K3aMeHa
2 ceMecTp - IK3aMeHa.

Meron nposeieHus
IIPOMEKYTOUHON
aTTeCTal|y -
BBITIOJTHEHHE
9K3aMEHALIMOHHOTO
KOMIUIEKCHOTO 3a/1aHus
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XOJI€ pelIeHus 3a1aY;

- BJIAJICHUE CTAaHAAPTHBIMU MPUEMAMU PELIEHUS PALUOHAIBHBIX 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 YPAaBHEHUN U HEPABEHCTB;

- c(OPMUPOBAHHOCTh TMPEACTABICHUI 00 OCHOBHBIX TMOHSATHSIX
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€OMETPUUECKMX  (Urypax, HX  OCHOBHBIX
CBOMCTBAX;

- c(hOPMHUPOBAHHOCTh YMEHHS pPaclo3HaBaTh T€OMETPHUYECCKHE
burypsl Ha 4YepTekax, MOJENSAX U B pealbHOM MHUPE; MPUMEHEHUE
W3YYCHHBIX CBOMCTB I€OMETPHUSCKUX (PUTYp U (OPMYI ISl pEIICHHS
reOMETPUUYECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM;

- c(OPMUPOBAHHOCTh TPEJCTABICHUN O TPOIECCaX W SIBICHUSX,
HMEIOIINX BEPOSATHOCTHBIN XapakTep, CTaTHUCTUYCCKUX
3aKOHOMEPHOCTSIX B pE€aJbHOM  MHPE, OCHOBHBIX  IOHSTHUAX
AJIEMEHTAPHOW TEOPUU BEPOSTHOCTEW; YMEHUN HAXOIUTh U OLECHUBATh
BEPOATHOCTH HACTYIUICHHUSI COOBITHII 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 OLCHUBAHUA KOMIIETEHIIMH

Ilokazarenu wu KpUTCpHUHU OLCHHBAHUA KOMHCTCHHHfI, OIMHMCAaHUEC IIIKaJl

OIICHUBAHUS COACPKATCS B MPUIIOKEHUU 1.

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

MeTtoauyeckue MaTepHuabl

Meroauueckue Marepualbl, ONPEACISIOIIMEe NPOLEAYPbI

OLCHUBAaHUA

3HAHWM, YMEHUH, XapaKTepu3yolmux GOpMUPOBaHUE KOMIIETCHIIMM, COAepKaTCs

B NpujiokeHuu 1.
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IIpunoxenne 1
KoHTpo/IbHO-011eHOYHBbIEe CpeIcTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
OY .05 MaTtemaTuka (yriy0JJeHHHBIH YPOBEHb)

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

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

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

OneHuBaHue pe3yJbTAaTOB BHIINOJHEHUS 3a/laHUld  MPOMEXKYTOYHOW — aTTecTaluu
00y4aroIuXCsl OCYLIECTBIISIETCS HA OCHOBE CJIEYIOIINX IPUHIUIIOB:

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

AaICKBATHOCTH OLICHKHW — OLCHKAa BBIIIOJIHCHUA 3aIIaHI/Iﬁ AOJDKHAa HPOBOJAUTHCS B
OTHOIIEHMH TE€X KOMIIETEHIIUH, KOTOpble HEOOXOMuUMBbl A J(PQPEKTUBHOTO BBITOTHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHHs 3aJaHUN JOKHA 00Janarh
BBICOKOU CTEINEHbIO YCTOMYMBOCTH MPH HEOAHOKPATHBIX OLIEHKaX ypOBHSA C(HOPMHUPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOmMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJAHEHHS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATh oO0mmMe ©  NpodeccCHOHATIBbHBIE  KOMIICTCHIIUU
00y4aromuxcs;

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

IIpy BBINOJHEHUHM NPOLENYpP OLEHKHM 3aJaHUN HUCIOJB3YIOTCS CIEAYIOINE OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbIX OAJUIOB;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

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

Hcnonb3yercs natu OanbHas IIKaja JUIs OLIEHUBAHUS pe3yIbTaTOB O0YUEHUS:

IlepeBon nsiTi OanbHOM IMIKAJIBI YUeTa Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJy:

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 «Xopomioy» 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
IpumepHbIe BONPOCHI VIS 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 TTOKA3aTESIMH, X CBOWCTBA.
Jlorapugm umncna. OcHOBHOE JIorapu(pMUIECcKOe TOXKIECTBO.
0. Jlorapudmer. CBoiicTBa orapu@mos.
1. Jlorapudm. JlecaTuuHbIC U HATYpATbHBIC JIOTAPU(PMBI.

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

13. Jlorapudm. OcHoBHbIe OHATHS. [Iepexoq kK HOBOMY OCHOBaHHUIO.

14. TIpeoOpa3oBanue anredpandecKux BBIPAKECHUH.

15. IlpeoOpa3oBaHue pallMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUI.

16. IIpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIHHBIX BHIPAKECHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIbHBIX U JIOTAPU(PMUICCKUX BBIPAKCHUM.

18. Pammannas mepa yriia. BpamarenpHoe IBHKCHHE.

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. ®opMyIbl CI0KEHHUS.

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

26. IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEICHHUE.

27. Tlpeobpa3oBaHne MPOU3BEICHIS TPUTOHOMETPHUECKUX (QYHKIUN B CyMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUH.

29. Belpa)keHHE TPUTOHOMETPHYECKMX (QYHKIMH dYepe3 TaHTeHC ITOJIOBUHHOTO
apryMeHTa.

30. ApkcuHYC, apKKOCHHYC, apKTaHT€HC YHCIIa.

31. IIpocreiiye TPUTOHOMETPUYECKHE YPABHEHHUS.

32. Ilpocreiimme TPUTOHOMETPUIECKHE HEPABEHCTBA.

33. ®ynkuuu. OcHoBHbIe TOHATHSA. OOnacTe oOmNpeneneHuss MW MHOXKECTBO
3HA4YCHUM.

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oynknuu. Iloctpoenme rpadukoB (QYHKIUMHA, 3aJaHHBIX PpPa3THYHBIMU
croco6amu.

36. ®ynkuuu. CBoiicTBa PyHKINH.

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

38. ®ynkuuu. IIpoMexyTku Bo3pacTaHus U YObIBaHMs, HauOojbliee U
HaMMEHBIIIee 3HAYCHUS, TOUKH IKCTpeMyMa. [ 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. O6patnHbie pynknuu. CoiicTBa. ['paduk oOpaTHON QyHKITUH.

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, €€ CBOMCTBA U Tpa UK.

48. YpaBHEHUS M HEPABEHCTBA CTETIEHHOW (DYHKIIHH.

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. OO6umactp onpeneneHus U MHOKECTBO 3HaueHU QyHKIuM )= {gX, e€ cBoiCTBa
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. TlpeoOpazoBanus rpadukoB GyHKIMHA. [TapamiensHbIil IepeHoc.

55. TIpeoOpa3oBanus rpadukoB ¢yHKiuA. CUMMETpUS OTHOCHTEIHHO Haudama
KOOpJMHAT.

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

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

58. VYpaBHeHus. PaBHOCMIIBHOCTH ypaBHEHHUH,

59. VpaBuenusi. OCHOBHBIE TPHUEMBI UX PEIICHUSI.

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 M TpaduKoB (DYHKIHMIA NpPU PEHICHUH YpaBHEHUH 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 IIEPEMEHHBIMHA 1 UX CUCTCM.

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 |0g5|092|0g3|092512
3 445
2. Brrancaure 2 2131

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

4, Brruncnure |og 12 —% |0g332 +% |Og 8

OCHOBBI TPUTOHOMETPHUU
37T

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

Haiitu 3nak uncina Ctg28() . Otser obocHyiire.

37T

3. Haiiure 3uak uncia *0° 6 . Oteer 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 Pemute ypaBHenue 3tg (3X + %) =-3
3. Penmte ypaBrenne 1—tg?x = 2tgx
4

Pemute ypaBHeHue COS (1— X) =1

Il cemecTp
IIpuMmepHBbIe BONPOCHI 115 codece 0BaHUA

1. Croco0BbI 3aJ1aHus 1 CBOMCTBA YHCIIOBBIX ITOCJIEN0BATEILHOCTEN.

2. CyMMHpOBaHUE MOCIEI0BATEILHOCTEN.

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

4. [TonsiTHe 0 Mpon3BOAHON GYHKITNH, €€ HU3HUECKUN CMBICTT.

5. VYpaBHeHHEe KacaTelbHONU U HOpMAIIU K rpaduKy QyHKIUH.

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

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

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

9. [IpumMepsl UCHONIB30BaHUS MPOU3BOAHOM JUISI HAXOXKIEHUS HAWITYYIIETO
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. [lepBooOpa3nas u unrterpai. CoiicTBa.

13.  TabGmnmima nepBooOpa3HBIX.

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

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

16. OcHoBHble  TIOHATUS ~ KoMOuHaTopuku. Pasmemenus.  CoueraHus.
[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, CIIO)KEHUE U YMHOKEHHE BEPOSTHOCTEH.

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.  IlepnieHAMKYISp 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! CUMMETpPHS
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 nupaMmuaa. Terpasap.

37. CummMmerpuu B KyOe, B apaijiesienumese, B Ipu3Me 1 upamuIe.

38.  CeueHus kyOa, IPU3MBbI U TUPAMU/IBI.

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

40. Hunmuuaap. OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTh, OOpasyroias,
pas3BepTKa.

41. OceBble ceUeHUS ITUINHAPA U CEUCHHS, MTapauIeIbHbIe OCHOBAHHUIO.

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, TapauiebHble OCHOBAHMIO.

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. ®opmysbl 00beMa 1mapa u miomaau chepsl.

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 ABYMsl TOYKaMHU. Y paBHEHUE CEpHI.
Bexropsl. Monyib Bektopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOPOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.

Bexropsl. KoopauHatsl. PaznoxeHue BEKTOpa 110 HaIIPaBICHUSAM.

VYron Mexay nByMs BekTopaMu. IIpoexnus BeKTopa Ha OCh.

Koopaunats! Bektopa. 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) =—2x>+21x* = 72x+9

7.
8.

skcTpemyma

9.

dynkmun Y =

10.

skcTpemyma

11.
f(x) na

Haifaure npomsBoanyto GyHKun Y =Ssin(x’ + 2)-cos(x —2)
Haiiqure mNpPOMEXYTKH MOHOTOHHOCTH (YHKIMH W TOYKH
=x*+6x*+ox +8

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

Haiiqure mNpPOMEXYTKM MOHOTOHHOCTH (DYHKIMH W TOYKH
=x*-6x* +ox

Jokaxwure, uto pyHkuus F sBisercs mnepBooOpasHOW 1 (GYHKLIUU

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 MIOMANb

duTyphI, OrpanHueHHOi rpaduxoM GyHKIHH Y =3X’, IpAMBIME X =2,X=4 U

0OCBIO adcIce

13.Bprarcnure uHTErpain _[

2xdx
3+x?

14.Bpruncnure miomans (GUrypsl, orpaHudeHHON rpadukom (QyHKUIUU
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
chopmupoBaTh KOMaHIy W3 4 YEJIOBEK JUIsI YYacTHsl B MaTeMaTHYECKOU
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 o0pa3om, 4TOOBI BCE MUQPPHI B UUCITAX OBUTH Pa3TUIHbI?
5. [udp ceiida odpasyercs uz nByx uncen. [lepBoe, 1By3HauYHOE YUCIIO,

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 psix uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apuMeTnueckoe, 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. Omnpenensist cTeneHb 3aCOPEHHOCTH [IBETOYHBIX CEMSTH, BBISICHSIITH, 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 oOveM mpoaaxk marasuHa B TedeHue 10 nueit (B Thic. pyo.): 45, 39,
33,37,31,29,41, 41. Haiitu cpennee apudMeTHIecKoe, MOy U METHAHY.

I'eomerpus

1. OceBoe ceueHMe KOHYCa — MPAaBUWIBHBIM TPEYroJbHUK CO CTOpPOHOW 12 cm.
Haiiqure muromane cedeHHs, MPOBEICHHOTO uepe3 ABEe 0Opas3yloliue KOHyCa, yrol MexIy
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 tpeyronsuuke ABC pano: ZC=Q()°, AC=6 cm, BC=8 cm, CM — menuana.

Yepes Bepmnny C mpoenena npsimas CK, mepreHAaukynsipHas K IMIOCKOCTH TPEYroJbHUKA
ABC, mpuaem CK=12 cm. Haiiqute KM.
4. Yepesz cropony AB pomba ABCD mnposeaena minockocte ADM Tak, drto

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

paccrosHue oT Touku B no mnockoctu ADM pasHo 43

5. Cymma mmomazied Tpex rpaHel mpsMOYrOoJIbHOIO MHapajuieNienuneaa, UMEKOIX
obmiyro BepiuHy, papHa 404 oum’, a ero pedpa MpoHoOpHUOHANBLHE! yicaaM 3, 7 u 8. Haiture
JMaroHaJlb napajuiesenumnena.

6. M3mepeHus MpsAMOYTOJIbHOIO Mapajuieienunena paBHel 8 cM, 12 cm n 18 cwm.
Haiinure pebpo kyda, 00beM KOTOPOTO paBeH 00BEMY 3TOTO MapajuieenuIe/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 mnuHa oOpa3yromiell paBHa 5, a paauyc ocHoBaHHs paBeH 4. Haiimure
00beM KOHYCA.

9. Haiitn xocuHyc 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
0a1 — 1 6ama
- JIGMOHCTpUpYET TIJIyOOKOe, TIOJIJHO€ 3HaHWE W IOHUMAaHHE 1
MIPOrpaMMHOT0 MaTepHaa;
- HMCUEPNBIBAIOIIE, TOCIEI0BATEIHFHO, TPAMOTHO W JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJIEICHUE U HCTOJIKOBAHUE OCHOBHBIX MTOHSATHI;
- TpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXICHHH,
MPUBOJUT BEPHBIE apTyMEHTHI, I€TIaeT IPaBUIIbHBIC BHIBObL;
- MPABWJIbHO U 00CTOSITEILHO OTBEUAET HA COITYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTPUpPYET TIJIy0OKOe, TIOJHOEC 3HAaHWE W IOHHUMAHHE 0,6

IIPOrPaMMHOI'0 MaTepHaa;

- B OCHOBHOM IIPaBUJIbHO, O€3 U3MEHEHHS] OCHOBHOW CyTH I'PaMOTHO U
JIOTUYECKH BEPHO M3JIaracT MaTepuall;

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACICHUN W
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

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

- MpPaBUJIBHO, HO COBEplIas HE3HAUMUTENIbHbIE OLIMOKH, OTBEYAET Ha
COIYTCTBYIOIIME BOIPOCHI.

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

- HETIOJTHO, HapyIllasi TIOCJIeIOBATEIbHOCTD U3JIaracT MaTepHal;

- JIONyCKaeT OMIMOKM B OMPEACICHUH W HMCTOJKOBAHHHA OCHOBHBIX
MOHSATHH;

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

- CTYIGHT HCHBITHIBACT 3HAYMTEIbHBIC 3aTPYJAHCHUS, 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, JEIACT HENPABUIbHBIE
BBIBO/JIBI;

- 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
XoJ1 pelleHns: BEPHBIH, HO JOIYIEHA 0/1HA OLIMOKA BEIYUCIUTEILHOTO 1
Xapakrepa,
Pemenne HavyaTto JOTrMYECKM BEPHO, JOMYLIEHA BBIYMUCIUTENbHAS 05
olKMOKa; WIK pelIeHHe He JOBEACHO 10 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelienre, HeBEpHbIN OTBET WIM OTCYTCTBUE PEILECHUs 0
HUTOI'O 15
Ne Kpurepun onieHkM NpakTH4ecKOro 3aJiaHus 10 reoMeTPpHH Banusl 3a
KPHUTEPHHU OLIEeHKH
1 | HaiizeH BepHBI crocol pernieHus;
IPUBEJIEHa BEpHasl MOCJIEJ0BATEIbHOCT BCEX IIarOB PEIEHUs; BEPHO
000CHOBAHBI BCE KJIFOUEBBIE MOMEHTHI BBIOPAHHOTO C110c00a PELICHMUS;
BEPHO OTMEUYEHbl Ha YEpTeX e CBOMCTBa BCEX IPEACTABICHHBIX B 1,5
yCIIOBHH (DUTYP U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCE MPE0Opa30BaHMsl U BEIYMCICHMUS,
IIOJIy4E€H BEPHBIN OTBET
2 | HalJCH BEPHBIN CIIOCOO PEIICHMS;
IIPUBE/IEHA BEPHAsl [10CJIEI0BATEIbHOCTb BCEX I11ar0B PEIICHHUS;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKH B OOOCHOBAHMSX
KJIFOUEBBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA IMpPEJCTABIECHHBIX B YCIOBUHU 1
Guryp ¥ ux 3JEMEHTOB, KOTOpPbIE UIPAIOT BAXHYIO pOJIb B PELIECHUU
3ajlauy;
JIOTIyIlIEHA OJ{HA Herpy0as BbIUMCIUTENbHAS OLIMOKa, HE BIUSIOLIUE Ha
IPABWJIBHOCTD JAJIBHEHUIIETO X0Aa PEIICHUS
3 | X0 pelIeHust BEPHBIIA;
pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;
JIOTIYIIEHbl OTCYTCTBHUSI U (MJIM) HErpyOble OIIMOKHM B OOOCHOBAHHSAX
KIIFOUEBBIX MOMEHTOB;
OTMEUEHHBIEC Ha YEpTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUM (pUTyp 0,5
Y MX JIEMEHTOB UMEIOT HETOUHOCTH;
JIOTYIIEHbI HETPYOble OMMOKU B BBIYMCIICHHSIX U B MPEe0Opa3OBaHUSX,
HE BJIMSIOIINE HA MPAaBUIIBHOCTD XOJia PEIICHNUS;
B PE3yJIbTaTe 3TUX OMIMOOK MOXET OBbITh IOJY4€H HEBEPHBIN OTBET
4 | HeBepHOE pelIeHNe, HeBEepHbIH OTBET MJIM OTCYTCTBHE PELICHUs 0
MUTOI'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 aTTecTaluu

OcHoBHbIE Y4eOHbIe U3TAHUSA

AJIsE NMMPOBECACHUA

1. Bammakos, M. M. Marematuka: yuebnuk /M.M. bammakos.- 2-e u3a., crep.- M.:
KHOPVYC, 2019.- 394c.- (CIIO) https://www.book.ru
2. boromonos, H.B., Cawmoiinenko, [L.M. Marematuka: ydebnuk mis CIIO /H.B.
Bboromornog, I1.1. Camoiinenko.- M.: IOpaiit, 2019.- 401c.- (IIpodeccuonanbroe oOpazoBaHme)

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 MpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbseB. — 2-¢ u3id., UCHp. U JOI. —
Mocksa: WzmarensctBo FOpaiit, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonos, H. B. Anrebpa u Havaysa aHanu3a: 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 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. 3agaun ¢ pemieHussMu B 2 4. Yacth 2: yueOHOE
nocoowue s cpearero npodeccuoHanbHoro obpasosanus / 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-¢ usn. crep.— M.: Akagemus, 2018.- 416 c. https://academia-
library.ru

HNuTepHeT-pecypcnl

10. www.fcior.edu.ru (PeaepanbHbIii IEHTP WHHOPMAITMOHHO-00Pa30BaTEIBHBIX
pecypcos (OLIMOP)).

11. www.school-collection.edu.ru (Exunas xomutekus udpoBbix 00pa30BaTeIbHBIX
pecypcoB)

12. www. Ucheba. com (O0pa3zoBarenbHBIN TOpTaT «Yuedan: «Ypoku» (Www. uroki. ru)

MeTtoauyeckue ykazaHus AJ1sl 00y4al0UXCS 110 OCBOEHUIO THCIHIIUHBI

13. Meroauueckre yka3zaHus /Ui 00y4arolnXCs 110 BBIMOIHEHHUIO MPAKTUYECKUX padoT.
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