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JlemaprameHT 00pa3oBaHus U HAyKH THOMeEHCKOI 00/1acTH

['ATIOY TO «Tob6oabckuit MHOTOPOGUIBHBIN TEXHUKYM»

PABOYAS ITPOI'PAMMA YYEBHOI'O ITPEJIMETA
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PaGouast mporpamMma y4eOHOTO mpeaMera pazpaboTaHa Ha OCHOBE:

tpeboBanuit ®I'OC cpennero oOmiero o0pa3oBaHMs, MPEIBABIIEMBIX K CTPYKType,
COJIEp’KaHUIO U pe3yJibTaTaM OCBOCHUS yueOHOro npeamera «MareMmaTukay,
QenepanbHas pabouasi mporpamma cpeaHero oomiero oOpasoBanusi «MaremaTuka»
(6a30BBIi YPOBEHB);

(denepanbHOTO  TOCYAapCTBEHHOTO 00pa3oBaTENbHOIO  CTAaHAApPTa  CPEIHEro
npodeccuoHaibHOT0 00pa3oBanus 1o npodeccun 22.02.06 CrapoyHoe mMpou3BOACTBO
YTBEP)KJICHHOTO TPUKa3oM MHUHHUCTEpCTBa O00pa3oBaHuMs M Hayku Poccuiickoii
Deneparnun ot 21.04.2014 Ne360, pea. or 09.04.2015 (3aperucrpupoBan B MUHIOCTE
Poccuu 27.06.2014 Ne32877);

npuUMepHOil paboueil mporpammbsl 001I€00pa30BaTENbHON AUCHUILUTMHBL «MaTteMaTHKay
U1l Ipo(ecCHOHANIBHBIX 00pa30BaTeNbHBIX oOpraHu3anuii (pekoMmeHmoBana PI'BOY
JAIIO UHcTuTyT pa3BuTHs NpodecCHnoHaIbHOr0 00pa3oBaHus)

Oprannzanus-pa3padoTyukK:

1. TAIIOY TO «ToGonbckuit MHOTONPO(MUIBHBIA TEXHUKYM).

Pa3paGoTunku:

1. Komomoenn IO.I'., mnpenomaBarens ['AIIOY TO «Tobonbckuii MHOTOIPOQHIBHBIN
TEXHUKYM.

«PaccmoTpeHo» Ha 3acelaHnU IIUKIOBOM KOMUCCHHU MEJarornyeckux paboTHUKOB
T'YMaHUTapHbIX, COLIMAIEHO-3KOHOMHYECKHUX, MATEMAaTHYECKUX U €CTECTBEHHO-HAYYHBIX
nuctumivH (r.To6onbek)

[Tpotokois Ne 9 ot 25 mast 2023r.

ITpencenarens LIK: KomomoentO.I'.



COJEP)KAHUE

. TIACTIOPT PABOYEM ITPOI'PAMMBI YYEBHOI'O TTPEIMETA

. CTPYKTVYPA U COAEP’)KAHUE YYEBEHOI'O IIPEJJMETA

. YCJIOBUA PEAJIM3ALIMN YUEBHOI'O IIPEJIMETA

. KOHTPOJIb 1 OLNEHKA PE3VJIbTATOB OCBOEHNA YYEBHOT'O

I[TPEAMETA



1. OBILIASI XAPAKETPUCTHUKA PABOYEI ITPOT'PAMMBI YYEBHOT' O ITPEIMETA
IIYI1.01 MATEMATHUKA

1.1. MecTo nmpeaMeTa B CTPYKType OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbI:
O6meoOpazoBarensubiii npenmer [IYIL.0O1 MaremaTtuka sBiIsSeTCsl 00sS3aTEIBHOW YacCThIO
00111€00pa30BaTENILHOTO IUKJIa OCHOBHOM 00pa3oBaTeNbHON IMPOrpaMMBbl B COOTBETCTBUHU C
®OI'OC no cnemumanbHocTH 22.02.06 CBapoyHOoe NMPOU3BOACTBO YTBEP)KJIECHHOTO IPUKA30M
MunuctepcrBa o6pasoBanusa U Hayku Poccuiickoii @enepaunun ot 21.04.2014 Ne360, pen. ot
09.04.2015 (3apeructpupoBan B Muntocte Poccuu 27.06.2014 Ne32877);

1.2. lleau n mniaHupyeMble pe3yJbTAThl OCBOECHHS MpeaMeTa:

Copepxanre TpOrpaMMbI 001Ie00pa30BaTEILHOTO IPEAMETA

IIVII.0O1 Maremaruka

HAIpPAaBIIEHO Ha JIOCTH)KEHUE PE3yJIbTaTOB €€ U3yueHusl B cOoTBeTcTBUU ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom mpodeccuonanboit HanpeiaerHocTH OI'OC CIIO.

Oco0oe 3Hayenune mpeameT umeeT npu popmupoanuu U pazsutuun  OK1, OK2, OK3,
OK4, OK9, OK11, IIK1.2, I[TK2.3

Kon JIM4HOCTHBIE U METAIIPEAMETHBIC PE3yIbTAThI [IpenMeTHBIE pE3yNbTATHI

OK, IIK
OK1 JIN4YHOCTHBbIE pPe3yabTaThl BJIaJICHUE METOJaMH 10Ka3aTeIIbCTB,
OK2 B pesynbraTte u3ydeHust MaTeMaTHKU HA YPOBHE ITOPUTMAaMH PEIICHHS 3a/1a4;
OK3 cpemHero odIero 00pa3oBaHus y 00ydaroIerocs yMeHue GOpMyIHPOBATh OIIPEACICHHS,
OK4 OynyT chopMHUPOBAHEI CIIEAYIONIIE JINIHOCTHBIC AKCHOMBI U TEOPEMBI, IPUMEHATH UX,
OK9 pe3yIbTaThL: MIPOBOJUTH JOKA3aTENIbHbIE PACCYKACHUS B
OKl11 1. 2zpascoanckozo ocnumanus: XO7Ie pelIeHus 3a/1a4;
I1K1.2 c(hOpPMUPOBAHHOCTD TPAKIAHCKOH MO3UIHN YMEHHE OIIEPUPOBATh NOHATUAMU: CTEIIEHb
I1K2.3 00yJaronIerocs Kak akTHBHOTO U 4uca, JJorapuM YKCIa;

OTBETCTBEHHOT0 YJIEHA POCCUICKOTO
o01ecTBa, MPEACTaBICHUE O MAaTEMaTHYECKUX
OCHOBaX (D)YHKIIHOHHPOBAHUS Pa3IMIHBIX
CTPYKTYP, SBJICHHUH, ITPOLEAYP TPAKIAHCKOTO
obmiecTBa (BEIOOPHI, OMIPOCH H APYTOEL),
YMEHHE B3aMO/ICHCTBOBATH C COIMAILHBIMA
WHCTUTYTAaMH B COOTBETCTBHH C UX (QYHKIHAMH
1 Ha3HAUCHHEM;

nampuomuyecKko20 60CNUMAHUA.
c(hopMHUPOBAHHOCTH POCCUICKOM TpaXKTaHCKOU
HUACHTUYHOCTH, YBOXKEHHS K MIPOIIJIOMY U
HAaCTOSLIEMY POCCUMCKON MaTeMaTHKH,
LIEHHOCTHOE OTHOILEHHE K JOCTIKEHHSIM
POCCHICKMX MaTEMAaTUKOB U POCCUHCKOM
MaTeMaTHYeCKOH IIKOJbI, UCIIOIb30BaHNE ITHX
JOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTHSX,
cepax 3KOHOMHKH;

0YX0BHO-HPABCMBEHHO20 80CRUMAHUSL.
OCO3HaHME AYXOBHBIX HEHHOCTEN POCCUICKOTO
Hapo/a, chopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STHYECKOTO ITOBEICHHS, CBI3aHHOTO
C IPaKTHYECKUM NPUMEHEHHEM JOCTIKCHUN
HAYKH U 1S TeITFHOCTBIO YIEHOTO, OCO3HAHNE
JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTOINUMNBOTO
Oymymero;

ICMeMU4ecKo20 0CHUMAaHUs: SCTETHIECKOe
OTHOILIEHHE K MUY, BKIIFOYasi ICTETHKY
MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3aJa4, pelIeHu, pacCykaeHul,
BOCIIPUMMYHMBOCTb K MaTEMaTHYECKUM
acIIeKTaM pa3INYHBIX BHIOB HCKYCCTBA,;
Qusuyeckozo socnumanus. cQOPMUPOBAHHOCTH

YMEHHE BBITIOJIHATH BEIYUCICHUE 3HAYCHUH 1
npeoOpa3oBaHus BBIPQKEHHUH CO CTENEHIMHU U
norapudmamu, mpeodpa3oBaHus IPOOHO-
panMoHaIbHBIX BHIPaKCHHH;

yYMEHHE ONepHUpOBaTh HOHITHSIMH:
panroHabHbIE, HppaluoHaIbHEIE,
MOKa3aTeJbHbIE, CTCTICHHBIE,
norapu(pMUIecKne, TPUTOHOMETPHUECKHE
YpaBHEHHsI U HEPAaBEHCTBA, UX CUCTEMBbI;
yYMEHHE ONepUPOBaTh NOHITUSIMH: (QYHKIIHS,
HerpepbIBHAsT QYHKIIMS, TPOU3BOIHAS,
epBOOOpa3Hasi, ONpeAeICHHBIH HHTETpal;
YMEHHE HaXOAUTh POU3BOIHBIE
3JIEMEHTAPHBIX (DYHKILUH, HCHIOTb3YsI
CIpaBOYHBIC MAaTEPHAIIBL; HCCIIEAOBAThH B
MpOCTEHIINX CitydasX QyHKINH Ha
MOHOTOHHOCTb, HAXOJIUTh HAaNOOJIBIINE 1
HaMMEHBIINE 3HaYeHUs (QYHKIIH;

CTPOUTD TPa()UKH MHOTOUIEHOB C
UCIIOJIb30BAaHUEM allapaTa MaTeMaTHYECKOr0
aHaJIN3a;

MPUMEHSTh IPOU3BOIHYIO IIPH PEIICHUH 33124
Ha JIBIDKEHHUE; PelIaTh MPaKTHKO-
OpPHEHTHPOBAHHBIE 3a/1a4i Ha HAaOOJIbILINE 1
HaMMEHBIINE 3HAYCHUs], Ha HAXOXK/ICHUE ITyTH,
CKOPOCTH M YCKOPEHHUS;

YMEHHE ONeprpOBaTh HOHITUSMHU:
panmoHanbHas QyHKIMS, TOKa3aTelbHas
(byHKIMSA, cTenieHHas: pyHKIHS,
norapupmudeckas GpyHKIus,
TpUTrOHOMETpHUYecKHe (GyHKINH, 0OpaTHBIE
GbyHKIUY;




YMEHHUSI PUMEHATh MATEMATUYECKUE 3HAHUS B
HHTEpecax 3JI0pOBOr0 U 0E30MacHOro oopasa
JKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
310pPOBBIO (3I0pPOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXKUM 3aHITUN U OTIHIXA,
peryisipHas hU3nUecKas akTHBHOCTB),
¢u3IecKoe COBEPIICHCTBOBAHHUE IIPH
3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JIEATEILHOCTBIO;

6. mpyodosoco eocnumanus: TOTOBHOCTB K TPYLY,
OCO3HAHHE [ICHHOCTH TPYIOII00HS, HHTEpEC K
pa3uIHBIM chepaM IpodeccHOHATEHON
JIeATEIILHOCTH, CBA3aHHBIM C MATEMAaTUKOU U e
YMEHHE COBEPILIATh OCO3HAHHBIN BEIOOD
Oyayuei npodeccuu U pealn30BbIBATh
COOCTBEHHBIE KU3HEHHBIE IJIaHBI, TOTOBHOCTh
U CIIOCOOHOCTH K MATEMaTHUCCKOMY
00pa30BaHUI0 ¥ CAMOOOPa30BaHHUIO Ha
MIPOTSDKESHUH BCEH KU3HH, TOTOBHOCTH K
AKTUBHOMY yYaCTHIO B PEIICHUH MPAKTHIECKUX
3a[a4 MaTeMaTHYeCKON HAIPaBICHHOCTH;

7. 2KOI02UUECKO20 80CNUMAHUL:
c(hOpMHUPOBAHHOCTH IKOJIOTHICCKOH KYIBTYPEI,
TTIOHUMAHHE BIIMSTHUS
COIMATbHOIKOHOMHUYECKHX TMPOIECCOB Ha
COCTOSIHUE MIPUPOJHON M COLIMAIBHON Cpebl,
0CO3HaHME TJI00aTBFHOTO XapaKTepa
9KOJIOTHYECKUX MPoOIeM, OpHeHTalUs Ha
MIPUMEHEHNE MAaTEeMaTHUECKUX 3HAHUH TSt
pelIeHus 3a1a9 B 00JIACTH OKpYKatoIIei
Cpensl, INIAHUPOBAaHHUE MTOCTYTIKOB M OIICHKH UX
BO3MOJKHBIX MOCECICTBHH AJISI OKPYIKArOIIei
Cpensl;

8. wyennocmu HayuHo20 NO3HAHUSL:
c(hOpMUPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW U OOIIECTBEHHOM MPaKTUKH,
MMOHMMAaHUE MaTEMATHUYECKON HAYKH Kak cepbl
YeJIOBEUECKOM JAeSITEIBbHOCTH, ATAOB €&
Pa3BUTHA U 3HAYMMOCTH JIJISI Pa3BUTH
LHUBHUIIM3ALNHN, OBJIaJEHUE I36IKOM MaTeMaTUKH
U MaTeMaTHIECKOH KYIbTYPOI KaK CPEeICTBOM
MTO3HAHUS MHPA, TOTOBHOCTB OCYIIECTBISTh
MIPOEKTHYIO M UCCIICAOBATEIBCKYTO
JeSITeIPHOCT MHINBUAYAILHO U B TPYIIIIC.

MeTtanpeaMeTHbI€e Pe3yJbTATHI

B pesynbrare ocBoeHUs: IPOrpaMMBl 110
MaTeMaTHKe Ha YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHus y 00y4Jaromerocs OyayT
chopmupoBaHbl MeTaNpeIMETHBIE PE3YIbTATHI,
XapaKTEPU3YIONIHECs OBIaJICHUEM
YHUBEPCATbLHBIMH IT0O3HABATEIIHLHBIMU
JNEHCTBUSIMU, YHUBEPCATLHBIMU
KOMMYHUKATHBHBIMH JICHCTBUSMH U
YHHUBEPCAJIbHBIMH PETYISITHBHBIMH
JIEHCTBUSIMH.

Tosnasamenvhvie yHugepcanvhvle yuebHvle
Oeticmeus

baszoevie nocuueckue oeticmeus: BHISIBISATh U
XapaKTepU30BaTh CYIICCTBEHHbBIE MPU3HAKH
MaTeMaTHYEeCKHUX 00BEKTOB, MOHATUH,
OTHONICHHWIA MEXTy TIOHATHSIMH,
(hopMynHpOBaTh ONpEIEICHUs TOHITHH,

10.

YMEHHE CTPOHUTH IPadUKH U3YICHHBIX
(bYHKIMH, UCTI0JIB30BATh I'Pa(QUKU NIPH
M3yYECHUH MPOLIECCOB U 3aBUCUMOCTEH, IPH
pELICHNH 33/1a4 U3 APYTHX yYEOHBIX
MPEIMETOB U 3314 M3 PeabHON JKU3HH;
BBIpaXaTh (GOpMyIaMu 3aBHCUMOCTH MEXIY
BEJIMYMHAMH;

YMEHHE pellaTh TeKCTOBBIC 3a1a491 Pa3HBIX
THIIOB (B TOM YHCIIE HA IIPOLEHTHI, 1OIH 1
YacTH, Ha ABIKCHHUE, paboTy, CTOUMOCTb
TOBApOB H YCIIyT, HAJIOTH, 33/1a9 U3 00IacTH
YIpaBJICHUS JTUIHBIMU U CEMEHHBIMH
(buHAHCAMH); COCTABIIATH BHIPAKCHHUS,
YpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 10
YCIIOBHIO 33J1a4H, HCCJICA0BATH MOJyYEHHOE
pEeLIeHUE U OLIEHUBATH NTPABIOIOA00HOCTD
pe3yNbTaToB;

YMCHUEC OIEpHUPOBATH MMOHATUAMU: CPEAHEC
apudmernyeckoe, Meuana, HanOoJbLIee U
HauMeHbLIee 3HAYCHNS, pa3Max, IHUCIICPCHS,
CTaHJapTHOE OTKJIOHEHUE YUCIIOBOTO Habopa;
YMEHHE U3BJICKATh, HHTEPIPETUPOBATD
nH(POPMALIUIO, IPEACTABICHHYIO B TabIUIaX,
Ha TuarpaMmax, rpapukax, OTPakarolyo
CBOMCTBA pEaJIbHBIX IIPOLIECCOB U SBJICHUI;
NPE/CTABISITH HHPOPMAIHIO C TOMOLIBIO
TaOJIUI] U IUArPaMM; UCCIICAOBATh
CTaTUCTHYCCKUC JAaHHBIC, B TOM YHCJIC C
NPUMEHEHHEeM IpauIecKux METO0B U
ANIEKTPOHHBIX CPEJICTB;

YMEHHE ONIEPUPOBATH NOHATHAMHU: CIyYaiHbIH
OIIBIT U CITy4aiiHOE COOBITHE, BEPOSITHOCTh
ClTy4aifHOro coOBITHS;

YMEHHE BBIYUCIISTH BEPOSTHOCTD C
UCIIONB30BAaHHUEM TPaHISCKIX METOIOB,;
MIPUMEHSTH (HOPMYJIBI CIIOKEHHUS U YMHOKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI 1
(opMyIIBI TP PEIICHUHN 3a7ad;

OIIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH;
3HAaKOMCTBO CO CHy‘IaﬁHLIMH BCIIMYMHAMU,
YMEHHE PUBOIUTE IPUMEPBI IPOSBICHUS
3aKOHa OOJIBLIMX YHCEN B IPHPOIHBIX H
OOILIECTBEHHBIX SIBJICHUSX;

YMEHHE ONIEPUPOBATh NOHATHAMH: TOYKA,
npsimMasi, INOCKOCTh, IPOCTPAHCTBO,
IBYTPaHHBIH yTroJl, CKpeIMBAIOIIHECs NPsIMBIE,
[apajuIeIbHOCTD U NEPIEHIUKYIAPHOCTD
IPSIMBIX U IJIOCKOCTEH, IO MEKAY NPSIMbIMH,
YIoja MEeKAy IpsIMON U INIOCKOCTBIO, YTOJl
MEXIY IIOCKOCTAMHU, PACCTOAHHUE OT TOYKHU 10
IIJIOCKOCTH, PACCTOAHUEC MEXIY IIPAMBIMH,
paccTosiHuE MEX/Y IUIOCKOCTSIMHU;

YMEHHE UCTIONB30BaTh MPH PELICHHH 33134
U3y4eHHbIC (HaKThl U TEOPEMbI [NITAHUMETPHH;
yYMEHHE OLIEHUBATh Pa3Mepbl OOBEKTOB
OKpYKaIOIIEro Mupa;

YMEHHE ONEPUPOBATH TOHATHIAMH:
MHOTOIPaHHHUK, CEYeHHE MHOTOIPaHHHKA, KYO,
napaJuiesieniume i, mpu3Ma, nupamuja, Gurypa
1 ITOBEPXHOCTbH BPAILLEHUS, IHJINH]P, KOHYC,
mrap, chepa, ceueHus GUrypsl BpameHus,
IUIOCKOCTh, Kacarouiasicsi chepsbl, IMINHIPA,
KOHYCa, IUIONIA]Ib TIOBEPXHOCTH IIUPAMUJIB,




yCTaHaBJIMBATh CYIIECTBEHHBIH NPU3HAK
KJaccu(uKayy, OCHOBaHUS AJIst 0000IEHNUS 1
CpaBHEHUS, KPUTEPHH IIPOBOIUMOTO aHAJIH3a;
BOCIIPUHUMATh, GOpMYIHPOBATh U
IpeoOpa3oBhIBATH CYXK/ICHHUS: YTBEPAUTEIbHbIC
U OTpHLATEIbHBIC, ANHIYHBIC, YaCTHBIE U
o01mue, yCIOBHBIC; BBISIBIIITH MaTEMAaTHIECKHE
3aKOHOMEPHOCTH, B3aMMOCBS3U U
MpOTHUBOpEUHs B (pakTax, JaHHBIX,
HaOMIONCHUSX U YTBEP)KACHUSX, IPEIIIaraTh
KPHUTEPHUH AJISI BBISIBICHUS 3aKOHOMEPHOCTEH 1
MIPOTUBOPEUHH; JIENIaTh BBIBOJIBI C
UCIIONIb30BaHHEM 3aKOHOB JIOTHKH,
JETYKTUBHBIX U HHAYKTHBHBIX
YMO3aKJIIOYEHHH, YMO3AKIIOYESHUH IO
aHaJIOTUH; IPOBOJIUTH CAMOCTOSTEIBHO
JI0Ka3aTeNbCTBA MaTeMaTHYECKHUX
YTBEP)KICHUH (TIpsIMbIE U OT IPOTHUBHOTO),
BBICTPANBATh apTYMEHTALNIO, IPUBOJIHUTH
MIPUMEPHI © KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE CY>KACHUS U BBIBOIBI; BEIOMPATh
croco0 perieHus yaeOHO# 3a1aun (CpaBHUBATh
HECKOJIBKO BApHAHTOB PEIICHHMs, BEIOUpATh
HauOoJIee MOAXOISIINI ¢ YyI4ETOM
CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPHUEB).
bazosvie uccneoosamenvckue oelicmeust.
HCIIOJIb30BaTh BOIIPOCHI KaK
HCCJIeIOBATEIbCKUI HHCTPYMEHT TIO3HAHUS,
(bopMyIIMpOBaTh BONPOCHI, (PUKCUPYIOLIHE
MIPOTUBOpPEUHE, IPOOIEMyY, YCTaHABIMBATH
HCKOMOE M IaHHOE, ()OPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO NMO3UIIUIO, MHEHHE;
MIPOBO/INTH CAMOCTOSTENHHO CIUTAaHUPOBAHHBIN
9KCTIEPUMEHT, UCCIIEJOBAHHE T10
YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTH4ecKoro 00beKTa, SBJICHHS,
npoliecca, BhISBICHUIO 3aBUCUMOCTEH MEXK1y
00beKTaMu, SIBJICHUSIMH, IPOLIECCAMH;
CaMOCTOSATENILHO (HOPMYTHUPOBATH 00OOIICHHS
1 BBIBOABI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0ZICHUS, UCCIIEI0BaHNUS, OLIEHUBATD
JIOCTOBEPHOCTb ITOJIyIEHHBIX Pe3yJIbTaTOB,
BBIBOJIOB M 0000IIIEHHIH; TPOTHO3UPOBATh
BO3MO)KHOE pa3BUTHE MPOLECCa, a TAKKE
BBIJIBUTATh TPEIIOJIOKEHNUS O €T0 Pa3BUTHH B
HOBBIX YCIIOBHSIX.

Paboma c ungpopmayueii: BISBIST SPUIIATHI

nH(OPMAIINH, TaHHBIX, HEOOXOAUMBIX IS
OTBETa Ha BOTIPOC ¥ JUTSA PEUICHUS 3a/1a4H;
BEIOMpPATH HH(OOPMAITHIO U3 HCTOYHUKOB
Pa3IMYHBIX THIIOB, aHAIN3UPOBATH,
CHCTEMAaTH3HPOBATh M HHTEPIPETUPOBATH
nH(opManuIo pa3IMuHbIX BUIOB U Gopm
IIPeCTaBIEHUS; CTPYKTYPUPOBATh
nHpopManuio, NPeACTaBIATh €€ B pa3INIHbIX
(bopmMax, HITIOCTPUPOBATh IPAYUUECKH;
OLIEHMBATh Ha/I&KHOCTh HH(OpMALIUH 1O
CaMOCTOSATENLHO c(hOPMYJIMPOBAHHBIM
KPUTEPHSIM, CHOPMYITHPOBAHHBIM
CaMOCTOSTEIIBHO.

KommyHnuxamusHule yHugepcaibHbie yyeoHvle

Oeticmaus: BOCIPUHUMATE U (hOpMyIHpPOBaATH
CY’KIEHHS B COOTBETCTBHH C YCIOBHSIMHU U

11.

12.

13.

14,

NPU3MBI, KOHYyCa, LWINHPA, IUIOMA1s chepsl,
00beM Ky0a, MPSIMOYTOJILHOTO
napaJulesieuIe 1a, MUpaMuabl, TPU3MBI,
LWIMHApPA, KOHYCa, apa;

yMeHHe U300pakaTh MHOTOI'PAaHHUKH U
MOBEPXHOCTH BPAIECHHs, X CEYEHHS OT PYKH,
C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB 1
3JIEKTPOHHBIX CPEJCTB; YMEHUE PACMIO3HABATH
CHMMETPHIO B IIPOCTPAHCTBE;

YMEHHE Paclo3HaBaTh NPaBHIbHbIC
MHOTOTPaHHUKHY;

YMEHHE OIIEpUPOBATH MOHATHAMHU: ABHXCHHUE B
MPOCTPaHCTBE, NOA00HBIE (PUTYPHI B
MPOCTPAHCTBE;

HCIIOJIb30BaTh OTHOIIECHHE TIJIOIIAACH
MIOBEPXHOCTEH M 00HEMOB OI00HBIX (HHUTYD
NP pELICHUH 33/1a4;

YMEHHE BBIYUCIISATh TEOMETPUUECKHE BETMYMHBI
(mmHa, yrou, miomasns, 00beM, IIOmaIb
MIOBEPXHOCTH), UCTIONIB3YsI U3yUCHHbBIC
(hOpMYIIBI 1 METOIBI;

YMEHHE ONEepPHPOBATh OHIATHSIMH:
MPSIMOYTOJIbHAs CHCTEMa KOOPAWHAT,
KOOPJHMHATHI TOYKH, BEKTOP, KOOPJHHATHI
BEKTOPa, CKAILIPHOE IIPOU3BEICHHE, YT Ol
MEX/1y BEKTOPaMH, CyMMa BEKTOPOB,
IpOU3BEJEHUE BEKTOPa Ha YUCIIO;

HaXOJIUTh C TIOMOIIBIO H3YYEHHBIX (hopMy
KOODPJMHATHI CEPEIUHbI OTPE3Ka, pacCTOSHHUE
MEXXIy JBYMs TOUKaMU;

yYMEHHE BBIOMPATH MTOIXOSIINH U3y ICHHBIH
METOJI JUTS PeIICHHUS 3a/lauH, PACIO3HaBATh
MaTreMaTHuecKue paKkThl 1 MaTEMaTHIECKHe
MOJIETI B TIPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE;

yMEHHE IPUBOANUTH MPUMEPHI MaTEMaTHYECKUX
OTKPBITHI POCCUHCKON U MUPOBOH
MaTeMaTUYECKON HAyKH




LEJISIMH OOILEHUS], SICHO, TOYHO, TPAMOTHO
BBIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MIUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS 110
X0y peuIeHus 3a71a4i, KOMMEHTHPOBATh
MIOJTy4eHHBIN pe3yJIbTaT; B X0J€ 00CYKACHUS
3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYyX1aeMon
TEMBI, IPOOJIEMBI, pelIaeMoi 3a/1a4H,
BBICKa3bIBaTh HJICH, HAIICJICHHBIC Ha TIOMCK
PEIIeHHs, COTIOCTABIATE CBOU CYXKICHHS C
CY)KICHUSMH JPYTUX YIACTHUKOB JIHAJIOTA,
00HapyKUBATh Pa3IMIHe U CXOJCTBO ITO3UIIHIA,
B KOpPEKTHOH (hopme popMymmnpoBaTh
pa3HoIIacHs, CBOM BO3PaXKeHUS; IPEJICTaBIISTH
pe3yJbTaThl PEIICHHs 3a/1a4H, SKCIIEPUMEHTa,
HCCIIeJOBaHMS, IIPOEKTA, CAMOCTOSTEILHO
BBIOMpATh opMat BBICTYIUICHHUS C YIETOM
3aj1a4 Mpe3eHTalud 1 0COOCHHOCTEN
ayAUTOPHUH.

Pecynamusnvle ynusepcanvhule yuebHvie Oeticmsus

Camoopeanuzayus: COCTaBIATH IUTaH, aITOPUTM
peIIeHNs 3a1a9u, BRIOUPATh CIIOCO0 PEIIeHHs ¢
Y9IETOM UMEIOIIIUXCST PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBAaTh BAPUAHTBI PELIEHUN C YUETOM
HOBOM nH(popMauuu. CamokoHmpob,
3MOHI/IOH3J'II)HI)II>1 HUHTCIIJICKT: BJIIaACTh
HaBBIKAMH IT03HABATEIIBHON pedIIeKCHN KaK
OCO3HaHHUS COBEPIIAEMBIX IEUCTBUHN U
MBICJIUTEJIbHBIX TPOLECCOB, UX PE3YJILTATOB,
BIIAJIETHh CITOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS Tpoliecca U pe3yIbTara
peIIeHNs] MaTeMaTHIeCKOH 3aJauu; IPEIBUICTh
TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPH
peIIeHIH 3a7a9¥, BHOCUTh KOPPEKTUBHI B
JeSITeIPHOCTD HAa OCHOBE HOBBIX
00CTOSTENBCTB, JaAHHBIX, HAMIEHHBIX OMIHOOK,
BBISIBJIICHHBIX prl[HOCTefI; OLICHHUBATh
COOTBETCTBHUE PE3yJIbTaTa LEJIH U YCIOBUSIM,
06'I)HCH$[TI) MPUYHHBI JOCTHXKCHUS U
HEAOCTIKCHUA PE3YJIBTATOB ACATCIIBHOCTH,
HAXOJUTh OIIUOKY, 1aBaTh OIICHKY
pHOOPETEHHOMY OIIBITY .

Cosmecmuas OesmenbHOCHb: TIOHUMATh U
HCTIOJB30BaTh MPEUMYIIIECTBA KOMaHTHON 1
WHIWBUIYATEHON pabOTHI IPU PEIICHUN
y4eOHBIX 3a7a4, IPUHUMATH L[EJIb COBMECTHOM
ACATCIIBHOCTH, IIJIAaHUPOBATH OPraHU3aIUuI0
COBMECTHOH paboTHI, pacTipe/IeNaTh BUIBI
paboT, ToroBapuBaThCsl, 00CYKIATh POIECC U
pe3ynbTat paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJIEH; y4acTBOBATh B I'PYIIIOBBIX
(dhopmax paboTsl (00CykIeHus1, 0OMEH MHEHHUH,
«MO3TOBBI€ IITYPMBD) U UHBIE), BBIIOIHSTh
CBOIO 4acTb pabOTHI M KOOPJIMHUPOBATH CBOM
JEUCTBHUS C APYTHMH WICHAMH KOMaH]IbI,
OILIEHMBATh Ka4eCTBO CBOETO BKJIa/la B 00Nt
MIPOJYKT 10 KPUTEPUSIM, CHOPMYITHPOBAHHBIM
yYaCTHUKAaMH B3aUMOAEHCTBUSI.




2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IIPEJIMETA
IIYI1.01 MaremaTuka

2.1. O0beM yueOHOI JMCUMIIMHBI M BUABI YU4e0HO# padoThl

Bupa yueOHoii padoThI

0O0BeM yacoB

O0bemM 00pa3oBaTeIbHON MPOrpaMMbl YU4eOHO# THMCIUIITUHBI 340
B TOM 4HCJIe B (hOpMe MPAKTHIECCKOH TIOJTOTOBKH 0
OcHOBHOE COJIep)KaHue

TEOpeTHIEeCKoe 00yICHNE 158
MIPAKTUYCCKHUE 3aHATHS 180

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE CO/lep:kaHMe (cofepKaHne MPUKIATHOTO
MOJLYJIs)

TeopeTnieckoe o0yueHue

MPAKTUICCKUC 3aHATUA

[IpoMexyTouHas aTTecTanus B popMe IK3aMeHa




2.2. TemaTuyeckuii nJiaH u cojaep:xkanue yueonoro npeamera I[IYI1.01 MaremaTtuka

HanmenoBanme pasiesioB ConepxaHue y4eGHOT0 MaTepHaJia, MPaKTHYeCKHe PadoThI, CAMOCTONITeJbHasI padoTa Oobem OcBaunBaeMble 3J1€MEeHTHI
U TeM o0yvaromuxcsi JacoB KOMIeTeHIN i
1 2 3
Paznen 1. IToBTOpeHNE Kypca MATEMATHKH OCHOBHOI IIKOJIbI.
Tema 1.1 Henun n 3apaun | IlpodeccnonaabHo-0pHeHTHPOBAHHOE colepskaHue (co/ep:kaHne MPUKJIATHOTO MOYJIsT)
MATEeMATHKH NPH 111 MaremaTrKa B TeXHHKE, DKOHOMHKE U HHOOPMAIIMOHHBIX TEXHOJIOTHIX
OCBOCHUH cnenuajbHocTH |1.1.2 Marematuka B Moeii mpodheccHu U MPaKTHYCCKON JICATCIbHOCTH 2
113 Lenu v 3a1auu U3yYeHNsT MaTEMaTHKU B YUPEXKICHUSIX CPETHETO MPOPeCCHOHATIBHOTO
00pa3oBaHusl.
Tema 1.2. Uncna n Conepxanne yueOHOTO MaTepuaia OK1, OK2, OK3, OK4, OK9,
BBIYHCICHUSA 1.2.1 JleficTBUS HaJT TIOJIOKHUTEIBHBIMU M OTPHUIIATEIBHBIMU YHUCIIAMH, C OK11
OOBIKHOBCHHBIMH U JCCATUYHBIMU JIPOOSIMH. 10
122 JleficTBUS co cTeneHsIMH, HOPMYIIBl COKPAIICHHOTO YMHOXCHHS
123 YpaBHEHHS ¥ HEPABCHCTBA
1.2.4 TIporieHTHBIC BRIYHMCICHUS
BxoaH0i1 KOHTPOJIB 2
Pasgen 2. AJiredpa
Tema 2.1. PazButne Conepxxanue yueGHOro MaTepuajia OK1, OK2, OK3, OK4, OK9,
MOHSITHS O YHCJIe 2.1.1. Ilenple ¥ panliOHAJILHBIE YHCIIA. OK11, IIK1.2, IIK2.3, IIK2.4,
2.1.2. JlelicTBUTENBHBIE YHCTA. 10 I1K3.3, IIK5.1, T1IK6.2
2.1.3. [IpuOnrKeHHBIC BRIYUCICHHUS.
2.1.4. [IpubnrxeHHBIC 3HAYCHHUS BEIMYMHBI U IOTPEITHOCTH BEIYUCIICHHH.
2.15. KommuiekcHbIe uncia.
[pakTuyeckas padora «BrmogHEHNE apHPMETHIECKUX ICHCTBUI
IIpakTHyeckas padora «Bbrancienne NpuOIMKEHHBIX 3HAYSHUH BEJTMYUH U TTOTPEITHOCTH 10
BBIYHCIICHUI
Tema 2.2. Kopun, crenenn | ConepxaHne y9eOHOTO MaTepHaia OKl1, OK2, OK3, OK4, OKOY,
u Jiorapugmbl 1.2.1. Kophu u crenenu. OKl11, TIK1.2, IIK2.3, TIK2.4,
1.2.2. KopHu HaTypabHOM CTETIEHN W MX CBOHCTBA. I1K3.3, TIK5.1, TIK6.2
1.2.3. CrerneHy ¢ palMOHaJIbHBIMU TTOKa3aTeJsIMH, MX CBOWCTBA.
1.2.4. CTeneHH ¢ IeUCTBUTEILHBIMU ITOKA3aTEISIMH.
1.2.5. CBOWCTBA CTENEHU C JICHCTBUTEIBHBIM IT0KA3aTEIIEM. 12
1.2.6. Jlorapugm umcna.
1.2.7. OcHOBHOE JIOTapU(PMHUIECKOE TOKIECTBO.
1.2.8. JlecsTHUHBIE M HaTypallbHbIE JIOTapH (MBI
1.2.9. [IpaBuita neficTBuid ¢ jorapumMamu.
1.2.10. | ITepexoj K HOBOMY OCHOBaHHIO.
1.2.11. | Ilpeobpa3oBanue anreOpanuecKux BEIPaKCHUH.




1.2.12.

[IpeoOpazoBanue palOHANBHBIX, HPPALIMOHAIBHBIX, CTETICHHBIX, IOKA3aTEIbHBIX U
Jorapu(pMUIECKUX BBIPAKESHHH.

IIpakTnueckas padora «BrruucieHne KopHel HaTypalbHON CTENEHU»
IIpakTnueckasi pabora «BbluncieHNe CTENEHU C PALlMOHATIBHBIMU U 1eHCTBUTENBHBIMU
MOKa3aTeISIMI)

[pakTnyeckas padora «IIpeoOpa3oBaHme palOHANBEHBIX, HPPAIIHOHATBHBIX, CTEIICHHBIX, 20
MOKa3aTEIbHBIX U JIOTAPU(YMUUECKUX BBIPAKCHUID
[pakTunyeckas padora «/leiicTBuii ¢ torapupmamm»
IpakTnyeckas padora «IIpeoOpazoBaHue anreOpandecKuX BhIPAKCHHID
KoHnTtpoJsbHas padora 2
Tema 2.3. OcHOBBI Coaep:xkanue yue0HOT0 MaTepuasa OK1, OK2, OK3, OK4, OKO,
TPUTOHOMETPHH 1.3.1. PanuanHas mepa yria. OK11, IIK1.2, TIK2.3, TIK2.4,
1.3.2. BpamarensHoe TBHKCHHE. TIK3.3, I1K5.1, 11K6.2
1.3.3. CHHYyC, KOCHHYC, TAHTCHC W KOTAHT€HC YHCIIA.
1.3.4. OCHOBHBIE TPUTOHOMETPHIECKHE TOXKIECTBA, (POPMYJIBI IPUBEACHHUSL.
1.3.5. CuHyc, KOCHHYC U TaHT€HC CYMMBI U Pa3HOCTH JBYX YTJIOB.
1.3.6. CHHYC ¥ KOCHHYC TBOMHOTO yTJa.
1.3.7. DopMYyJIBI TOJIOBHHHOTO YTJIA. 10
1.3.8. [IpeoOpazoBaHus CyMMbI TPUTOHOMETPHUECKUX (PyHKIMIT B IPON3BEICHHUE 1 IPON3BEICHUS
B CYMMY.
1.3.9. BeipaxkeHue TpuroHoMeTprueckuX (DYHKIMH Yepe3 TAHreHC MOJOBHHHOIO apryMeHTa.
1.3.10. | INpeoOpa3oBaHue MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHHH.
1.3.11. | ApkcuHyc, apKKOCHHYC U apKTaHIeHC YUCia.
1.3.12. | Ipocreiiine TPHrOHOMETPUYCSCKHE YPABHCHUSL.
1.3.13. | PemieHue TPUrOHOMETPUUECKHX YPAaBHEHHH.
1.3.14. | Ilpocreiiline TPUrOHOMETPUUECKHE HEPABEHCTBA.
IIpakTnyeckas padora «IIpeobpasoBaHue MPOCTEHIINX TPUTOHOMETPUUIECKHIX BBIPAKECHUI 16
IIpakTnyeckas padora «I[Ipeobpa3oBaHue MPOCTEHIINX TPUTOHOMETPUUIECKHIX BBIPAKECHUI
IIpakTnyeckasi padora «Pemenue MpoCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUI»
IIpakTHueckas padora «PelnieHre TPUrOHOMETPUYECKUX HEPABEHCTB)
KonTpoabsHas pabora 2
Tema 2.4. ®yHKIHHA, HX Coaep:xanue yueOHOT0 MaTepuasa OK1, OK2, OK3, OK4, OKO,
cBoiicTBa U rpadpukn 1.4.1. DYHKITHH. OK11, TIK1.2, TIK2.3, TIK2.4,
1.4.2. O6aacTh onpeeseHust U MHOXKECTBO 3HAUYEHUI; rpad MK QYHKIUY, TOCTPOEHUE TpaduKoB I1K3.3, TIK5.1, 11K6.2
(bYHKIMIA, 33JaHHBIX Pa3JIMYHBIMU CIIOCO0AMHU.
1.4.3. CBoiicTBa (h)yHKINH: MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTh, OTPAHNIEHHOCTH, 10
MEPHOIMNYHOCTb.
1.4.4. IIpomexxyTKu Bo3pacTaHHs U yOBIBaHUS, HAHOOJIbIIIee M HANMEHBIIIee 3HAUCHUS, TOUKH
JKCTpEMyMa.
1.4.5. I'padmueckast nvHTEpIIpETALIUSL.
1.4.6. [Tpumeps! PYHKIMOHAIBHBIX 3aBUCUMOCTEH B peaJIbHBIX MPOLEccax M SIBICHHUSX.




1.4.7.

OO6parHble QYHKIHH.

1.4.8. O06nacTh onpeesicHus ¥ 00JIACTh 3HAYCHHUN 00paTHON (PYHKITHH.
1.4.9. I'paduk obpatHOH PyHKUIMH.
1.4.10. | Apudmernyeckue onepanuu HaJ QyHKIUSIMU.
1.4.11. | CnoxHas QpyHKIMS (KOMIIO3HLIHUS).
IIpakTuyeckas padora «lccrenoBanue QyHKINI» 4
IIpakTHyeckas padora «Apudmernueckue onepanuu Hag QYHKIHSIMI)
Tema?2.5. CreneHHsble, Coaep:xanue yueOHOT0 MaTepuaJia OK1, OK2, OK3, OK4, OKO,
noka3arejbHbIe, 1.5.1. OnpepencHre GYHKIUN, UX CBOWCTBA U rpadUKH. 8 OK11, IIK1.2, TIK2.3, 1IK2.4,
Jorapupmuyeckue u 1.5.2. [peobpaszoBanue rpaduKoB. T1K3.3, T1K5.1, T1K6.2
TPUTOHOMETPHICCKUE 1.5.3. ITapannenbHbIN IEPEHOC, CAMMETPUS OTHOCUTENILHO OCEH KOOPAMHAT U CUMMETPHS
bynkunn OTHOCHTEJIFHO Hayajia KOOpAWHAT, CHMMETPHSI OTHOCUTENBEHO NPSIMOH y = X, pacTsDKeHUE U
C)KaTHe BJIOTb OCEH KOOPIMHAT
[pakrunyeckas padora «[IpeoOpasoBanue rpadpukoB GpyHKITHID 4
Tema2.6. YpaBHeHUs 1 Coaep:xanue yueOHOT0 MaTepuasia OKl1, OK2, OK3, OK4, OK9,
HepaBeHCTBa 1.6.1. PaBHOCWJIBHOCTh YpaBHEHH, HEPABEHCTB, CUCTEM. OK11, IIK1.2, TIK2.3, TIK2.4,
1.6.2. ParpoHanbHbIe, HPPALMOHATBHEIE, TI0Ka3aTebHbIE, TOrapu(pMUIecKue 1 I1K3.3, TIKS.1, T1K6.2
TPUTOHOMETPUUECKHE YPABHEHHUS U CHCTEMBI.
1.6.3. OCHOBHBIE IPHUEMBI UX pemIeHus (pa3ioKeHHe Ha MHOYKUTEIIH, BBEJICHNE HOBBIX
HEH3BECTHBIX, MO/ICTAHOBKA, rpad)UuecKuid METON).
1.6.4. PaunoHanbsHble, ppallOHaIbHBIE, TOKa3aTebHbIE, IOrapu(MUYECKUe 1
TPUTOHOMETPHUUECKHE HEPABEHCTRA.
1.6.5. OCHOBHBIE IPHEMBI pEIICHHUs] HEPABEHCTB. 10
1.6.6. Hcnonp3oBaHne cBOMCTB U rpad kOB QYHKINIA IPH peIICHUN YPABHEHU U HEPABCHCTB.
1.6.7. MeToa HHTEpPBAJIOB.
1.6.8. N3o0paxeHne Ha KOOPANHATHON MIIOCKOCTH MHOKECTBA PELICHUH ypaBHEHUH U
HEpaBEHCTB C JBYMs
NIepEeMEHHBIMHU M X CUCTEM.
1.6.9. [IprmeHeHne MaTeMaTHIECKUX METOJIOB /IS PEIICHHS COAEPKaTEIbHBIX 3a/1a4 13
pa3nuuHbIX o0JlacTel HAYKH M IIPaKTHKH.
1.6.10. | MHaTepupeTanus pe3ysbTaTa, yIeT PealbHbIX OTpaHHYCHHH.
IIpakTHyeckas padora «Pemenue paroHaIbHBIX U HPPAIMOHANIBHBIX YPABHEHUI U CUCTEM) 24
IpakTnueckas padora «PelieHue nokasaTeabHbIX YPaBHEHUN U CUCTEM
IIpakTnyeckas padora «Pemenue TorapupMUIEcKiX YpaBHEHUH U CHCTEMY
IIpakTuyeckas padora «PelieHre Noka3aTeilbHbIX U JOrapu(MHUECKUX HEPABEHCTBY
IpakTnyeckas padora «Perenne TPUTOHOMETPUIECKUX YPABHEHHUI»
IIpakTHyeckas padora «PelieHre TPUrOHOMETPUIECKUX HEPABEHCTBY
KonTpoabsHas pabora 2
Paznen 3. HauaJjia MaTeMaTH4eCKOr0 aHAJIU3a
Tema 3.1. Coaep:xanue yue0HOT0 MaTepuasa 4 OK1, OK2, OK3, OK4, OK9,




ITocnemoBaTeILHOCTH 2.1.1. Croco0ObI 3a[jaHus U CBOMCTBA YHCIOBBIX IIOCIIEN0BATEILHOCTEH. OK11, IIK1.2, I1K2.3, I1IK2 4,
2.1.2. ITonsiTHe 0 mpejese nocaea0BaTeNbHOCTH. 1IK3.3, IIK5.1, 11IK6.2
2.1.3. CyuiecTBOBaHHME Npejesia MOHOTOHHOM OrpaHMYEHHOH 10CIIeI0BaTENbHOCTH.
2.1.4. CyMMHpOBaHUE NOCIIEeI0BATEIbHOCTEH.
2.1.5. BeckoHeuHO yObIBaroIIasi reOMETpUUECKasi MPOIPECCHsl U €€ CyMMa.
2.1.6. [ToHsiTHE O HENPEPBIBHOCTH (PYHKIIHH.

Tema 3.2. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJeP KaHue (coepskaHue MPUKJIATHOTO MOTYJIsl) OK1, OK2, OK3, OK4, OK9,
Juddepennnaannoe 2.2.1. [oHsiTHE O IPOU3BOAHON (YHKIMHU, €€ TeOMETPUIECKHIH 1 (PU3NUSCKHN CMBICIL. OKl11, TIK1.2, TTK2.3, TTK2 4,
AcYHncIeHne 2.2.2. YpaBHeHHe KacaTeNbHON U HopManu K rpaduky QpyHKLIHH. I1K3.3, 11K5.1, 11K6.2
2.2.3. [Ipou3BosHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHS, YACTHOTO M CJIOKHOW (DYHKIIHH.
2.2.4. [Ipon3BoiHBIE OCHOBHBIX MJIEMEHTAPHBIX (PyHKIMIL.
2.2.5. [IpousBoaHble 00pAaTHHIX PYHKIMH M KOMIO3UIMU (QYHKIHH. 10
2.2.6. [IprMepbl NCTIOB30BaHKS TIPOU3BOJIHOM JUIsl HAXO0XKACHHS HAMJTYYIIEro PeIICHUs B
IPHKJIAJIHBIX 33/1a9aX.
2.2.7. Bropast npou3BojiHasi, ee reoMeTpUIeCKUi U (PU3NYECKHIA CMBICIL.
2.2.8 ITpuMeHeHHE MPOU3BOAHOM K MCCIICAOBAHHMIO (DYHKIIHMIA U MOCTPOSHHUIO rPpad)uKOB.
2.2.9. HaxosxaeHue CKOpOCTH IS IpoIiecca, 3aJaHHOr0 (hopMyJiol U rpad)uKOM.
IIpakTHyeckas padora «BbluncieHne MPOU3BOAHBIX JIEMEHTAPHBIX ()YHKIHID)
IIpakTHyeckas padora «BbluncieHne MPOU3BOAHBIX CYMMBI, Pa3HOCTH, IPOU3BECHNUS, YACTHOTO
CII0KHOH (DyHKITHH.
[pakruyeckas padora «[loHATHE O MPON3BOAHON (HYHKIIMH, €€ TEOMETPHUCCKIHA U (PU3HMICSCKUHA 20
CMBICIL.
[pakTuyeckas padora «YpaBHEHHE KacaTeIbHON M HOPMAIH K IpauKy (HyHKIIHI
[pakruyeckas padora «[IpuMeHeHHE TPOU3BOIHON K UCCICAOBAHIIO (DYHKITHID
KonTpoabsHas pabora 2
Tema 3.3. Uuterpanbnoe | IlpodeccrnonaabHO-0opHEeHTHPOBAHHOE cojlepsKaHue (CoJep:kaHne NPUKJIATHOT0 MOJTYJIsI) OK1, OK2, OK3, OK4, OK9,
HCYHCJIEHHE 2.3.1. [TepBooOpa3Has 1 MHTErpaJl. OK11, I1K1.2, [1K2.3, I1K2 .4,
2.3.2. Heonpe ieieHHbIH HHTErpaJl. I1K3.3, TIK5.1, T1K6.2
2.3.3. Tabnuia HeonpeIeIeHHbIX HHTETPAJIOB.
2.3.4. OnpeeneHHbIi HHTETPAIL. 8
2.3.5. Dopmyna HeroToHa-JleloHMIA.
2.3.6. [IprmMeHeHHe onpeeIeHHOT0 HHTerpaia sl HaX0XKICHHS TUIOIAAH KPHBOIMHEHHOH
TpaleLuH.

2.3.7. [IprMeps! IpUMEHEHNsI HHTETpaja B (GU3HUKE M TeOMETPHH.
IpakTnyeckasi padora «HaxoxneHue nepBooOpa3HON W HHTETPAIOBY 12
IpakTnyeckas padora «I[IpuMeHeHNE ONPEICICHHOTO HHTETpaja Ul HAXOKACHUS TUTONIaan
KpuBOJHHEHHOH Tpanennu. Popmyna HeroToHa-JleOHMIa»
Ipakrnueckas padora «PerieHue 3a/1au Ha IPUMEHEHUE HHTETPaja JJisl BBIYUCICHUs (PU3UUSCKHUX
BEJIMUMH U ILIONIAJIeH»
KonTpoasnas pabora 2




Pa3zgean 4.

I'eomeTpus

Tema 4.1. Ilpsimblie n

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (co/iep:kaHe MPHKJIAHOTO MOIYJIs1)

IJIOCKOCTH B 3.1.1. BsanMHoe pacnosioxkeHue ABYX MPSIMBIX B IPOCTPAHCTBE. 10
MPOCTPAHCTBE 3.1.2. [TapannenbHOCTh NPSAMOI U MIOCKOCTH.
3.1.3. [TapamienbHOCTh INIOCKOCTEH.
3.14. [TepneHAUKYISIPHOCTH NPSIMOI U IJIOCKOCTH.
3.1.5. IlepneHAUKYNSp U HAKIOHHAS.
3.1.6. Yoy Mexxay NpsIMON M MIOCKOCTBHIO.
3.1.7. JIByrpaHHbIH yToJI.
3.1.8. VYros1 MeXay MIIOCKOCTSIMH.
3.1.9. IlepneHAUKYISIPHOCTH ABYX MJIOCKOCTEH.
3.1.10. | 'eomeTpuueckue npeoOpa3oBaHuUs B NPOCTPAHCTBE: MapaJUIEIbHBIN IEPEHOC, CHMMETPHS
OTHOCHTEJIFHO IFIOCKOCTH.
3.1.11. | MapamienbHOE IPOCKTHPOBAHUE.
3.1.12. | [nouaas OpTOroHAILHOU MPOESKIIHH.
3.1.13. | U3obpakeHHe MPOCTPAHCTBEHHBIX HUTYD.
3.1.14 PacrnonoskeHue npsMbIX U IJIOCKOCTEN B OKpYykKarollieM MUpe (IpUpoJe, apXUTEKType,
TEXHUKE).
IpakTHyeckas padora «llapanieabHOCTh B IPOCTPAHCTBE» 12
IIpakTHyeckas padora «llepneHINKYIIPHOCTh B IPOCTPAHCTBE»
IIpakTuyeckas padora «300paxenue npocTpaHcTBeHHBIX (uryp. IlapamiensHoe MpoeKTHPOBaHHE
B CBAPOYHOM TIPOU3BOJICTBEN
Tema 4.2. OK1, OK2, OK3, OK4, OKO9,
MHOrorpaHHHKH CogepxaHue yueOHOro MaTepuasa OK11, I1IK1.2, 1IK2.3, TIK2 .4,
3.2.1. Bepmunsl, pedpa, TpaHH MHOTOTpaHHHKA. I1K3.3, TIK5.1, TIK6.2
3.2.2. PasBepTka.
3.2.3. MHororpaHHbIe YTIIbL.
3.2.4. BrInykitele MHOTOTpaHHUKH.
3.2.5. Teopema Diinepa.
3.2.6. [pm3ma. [IpsiMast 1 HAaKIOHHAS TPHU3MA.
14
3.2.7. [IpaBwapHas mpHU3Ma.
3.2.8. [apamnenenunen. Kyo6.
3.2.9. IMupamupa. IlpasuneHas nupamuna. Terpasap.
3.2.10. YcedyeHHas nupamMua.
3.2.11. | Cummerpus B KyOe, B mapajuiesienumesie, B Ipu3Me U NUpaMuie.
3.2.12. | Ceuenust Ky0Oa, NpU3MBI M THPAMHJIBL.
3.2.13. | [IpencraBneHne 0 MPaBWIBHBEIX MHOTOTPaHHUKAX (TETpasp, Ky0, OKTa’p, TOIeKadIp,
HKOCadIP)
IIpakTHyeckas padora «BbluncieHne 31eMEHTOB MHOTOIPaHHHKOB) 6
Tema 4.3. Tena u Coaep:xanue yueOHOr0 MaTepuaJia 8 OK1, OK2, OK3, OK4, OK9,




MOBEPXHOCTH BPAIICHUSA

3.3.1L.

[unuuap u KoHYC.

OK11, TIK1.2, TIK2.3, TIK2.4,

3.3.2. YcedueHHbIH KOHYC. 1IK3.3, IIK5.1, 11IK6.2
3.3.3. OcHoBaHue, BBICOTa, 00KOBasi HOBEPXHOCTh, 00pa3yIolias, pa3sBepTKa.
3.3.4. OceBble CeUeHHsI U CeUeHHs, apajlyieJIbHbIe OCHOBAHUIO.
3.3.5. lap u cdepa, UX ceueHusl.
3.3.6. KacatenpHast m10cKoCTh K cdepe.
IIpakTHyeckas padora «BpluncieHre JIeMEHTOB TeJl BPAILICHUS» 6
KonTpoabsHasi padora 2
IIpodeccnonaabHO-0pHEHTHPOBAHHOE coiep:Kanue (coaep:kaHne MPUKJIATHOTO MOJTYJIsI)
Tema 4.4. U3mepenusie | 3.4.1, O0BeM 1 ero U3MEpeHue.
reOMeTpUH 3.4.2. WnterpanbHas gopmysa oobema.
3.4.3. Dopmyna oobema Kyba, IpSIMOYTOJIBHOTO NapauIeNIeUIIEAa, TPU3MBL, IWJIMHIPA.
3.4.4. Dopmyibl 00beMa MUPAMHIBI U KOHYCA. 112
3.45. DopmyJibl IJIONIAAM TOBEPXHOCTEN LIMJIMH]IpA U KOHYca.
3.4.6. DopmyIbl 00bEMa Mapa U oAy chepsl.
3.4.7. [Togobue Teu.
3.4.8. OTHOIIICHHE [UIOMAICH MOBEPXHOCTEH U 00BEMOB MOTOOHBIX TEIL.
IpakTuyeckas padora «BbruncieHue miomaeii NOBEPXHOCTH U 0OBEMOB MHOTOTPAHHUKOB)
IIpakTHyeckas padora «BbruncieHue miomaneii NOBEPXHOCTH U 0OBEMOB TeJl BPAILICHUS 10
IIpakTHYeckas padoTa «Bperaucnenue miomnaaei MOBEPXHOCTH MOMEIIEHUH UMEIOMUX GopMy
MHOTOTPAHHHUKOB U TEJI BPAIICHHSD)
KoHTpoJsbHas padora 2
Tema 4.5. Koopaunatsel 1 | ComepikaHue yaeOHOTO MaTepraia OK1, OK2, OK3, OK4, OK9,
BEKTOPbI 3.5.1. [IpsMoyromnbHas (nekapToBa) CUCTEMa KOOPAMWHAT B IPOCTPAHCTBE. OKl11, TIK1.2, TTK2.3, TIK2 4,
3.5.2. DopMyIia PACCTOSHUA MEXKITY TOUKAMH. I1K3.3, I1IK5.1, T1K6.2
3.5.3. YpaBHeHUs chephl, INIOCKOCTH U TPSIMOT.
3.5.4. Bekropbl. Moy BekTopa.
3.5.5. PaBeHCTBO BEKTOPOB.
3.5.6. CrnoxeHne BeKTOPOB.
3.5.7. YMHOXEHHE BEKTOpa Ha YHCIIO. 8
3.5.8. PasnorxeHne BeKTOpa [0 HAIIPABJICHUSIM.
3.5.9. Yron MexIy ABYMs BEKTOPaMHU.
3.5.10. | Ipoekuus BekTOpa Ha OCh.
3.5.11. | KoopauHaTbl BEKTOpA.
3.5.12. | CkansipHOE NIPOM3BEJECHUE BEKTOPOB.
3.5.13. | BekropHOe npon3BeieHHE BEKTOPOB.
3.5.14. | Ucnonp3oBaHNe KOOPANHAT ¥ BEKTOPOB IIPU PEIICHUH MATEMAaTHYECKUX M IPUKJIA/THBIX
3aj1a4.
IIpakTHueckas padora «KoopauHATHI M BEKTOPHI B IPOCTPAHCTBEY 6
KonTpoabsnas pabora 0




Paznea 5. Kom0uHaTopHKa, CTATHCTHKA M TeOpPHs BePOSITHOCTEH 12
Tema 5.1. D1eMeHTBI Coaep:xanue yueOHOro MaTepuaia OK1, OK2, OK3, OK4, OK9,
KOMOMHATOPUKH 41.1. OCHOBHBIC NOHATHS KOMOWHATOPHKH. OK11, IIK1.2, I1K2.3, IIK2 4,
4.1.2. 3ajauy Ha HOJCYET YMCIA Pa3MEIIeHMI, IepecTaAHOBOK, COYETaHHIL. I1K3.3, IIK5.1, T1IK6.2
4.1.3. Pemienue 3a1au Ha mepedOp BapHaHTOB. 8
4.14. Dopmyna 6buHoma HproToHa.
4.15. CBoiicTBa OMHOMHAJIBHBIX KO3()(UIIMEHTOB.
4.1.6. Tpeyronsauk ITackans.
[pakrnyeckas padora «Iloacuer yncia pa3MeNICHUH, IEPECTAHOBOK, coueTanuii. Gopmyna 8
ounoma HeroToHay
IpakTnyeckas padora «PerieHue 3aad Ha mepedOp BAPHAHTOBY
Tema 5.2. D1eMeHTBI Conepkanne yueOHOTO MaTepuaia 6 OK1, OK2, OK3, OK4, OK9,
TeopHHU BePOATHOCTEH 4.2.1. CoOBbITHsI, BEpPOSITHOCTh COOBITHS, CJIOKCHHE 1 YMHO)KCHUE BEPOSTHOCTEH. OK11, I1K1.2, T1IK2.3, TIK2.4,
4.2.2. IToHsTHE O HE3aBUCUMOCTH COOBITHIA. T1K3.3, I1IK5.1, I1K6.2
4.2.3. JuckpeTHas cayvaiiHasi BeIMUMHA, 3aKOH €€ paclpeeIeHUs.
4.24. UncnoBble XapaKTEPUCTUKU JUCKPETHOU CIIyYaiiHON BEIMYUHBI.
4.2.5. [ToHsiTHE 0 3aKOHE OOJIBIIUX YHCEIL.
Tema 5.3. DiieMeHTBI IlpodeccnoHa/IbHO-OPHEHTHPOBAHHOE CO/iepPKaHNe (Coep:KaHue MPUKJIAAHOT0 MOYJIs1) 8 OK1, OK2, OK3, OK4, OKO9,
MaTeMaTHYEeCKOM 43.1. [pencraBnenue AaHHbBIX (TaONUIBL, AUATPAMMBI, IpaMKK), TeHEpaIbHAsl COBOKYITHOCTD, OKl11, ITIK1.2, IIK2.3, TIK2.4,
CTATHUCTUKH BBIOOpPKA, cpeAiHee apuPMEeTHISCKOe, MeTMaHa. TIK3.3, [IK5.1, [1K6.2
4.3.2. TTousTre o 3amayax MaTeMaTHYECKON CTATUCTHUKH.
4.3.3. PemeHne nmpakTAYECKUX 33124 ¢ MIPUMEHEHHEM BEPOATHOCTHBIX METOIOB.
I[pakTuyeckasi pa6ora «PerreHne MpakTHYSCKUX 3a/1a4 ¢ IPUMCHEHHUEM BEPOSTHOCTHBIX METOJIOB. 10
[IpencraBnenne maHHBIX (TaONHUIBI, THATPAMMEIL, TPApUKH), TEHEpaIbHAS COBOKYITHOCTh, BEIOOPKA,
cpexHee apupMEeTHIeCKOe, MeIHaHa)
Hrorosasi arrecrauus B popMe 3K3amMeHa
O0s3aTeTbHAsI yueOHAsI HATPY3KA: 340

CamocrosiTesbHas padora:

MaxkcuMaJibHasi ydyeOHasi HArpy3Ka:




3. YCJIOBUA PEAJIMBAIIAA ITPOT'PAMMBI YYEBHOI'O IIPEJMETA
ITVIIL.01 MaremaTuka

3.1. Jns peanu3anuu mporpaMMbl y4eOHOTO MPeIMETa JOKHBI OBITh MPETyCMOTPEHBI
CIIETyIOIIHE CTIeHaIbHbIe TOMEIIeHUs: KabuHeT «MaTeMaTHKNy, OCHAIICHHBIH:

o0opyaoBaHue y4eOHOro kaduHera:

M0CAJ0YHBIE MECTA MO KOJIMYECTBY 00YJaIOLIIXCS;
pabouee MeCTO MpenoaBaTes;

KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOni « MaTemaTukay;
y4e0HO-METOINYECKUN KOMIUIEKT JUCIUILINHBL.

TeXHUYeCKHe CPeICTBA 00yUeHUs:

- KOMIIBIOTEp C JUIEH3UOHHBIM POTPaMMHBIM 00€CIIEUEHUEM;
- MYJIbTUMEIUAIIPOEKTOP;

- TMPUHTED;

- CKaHep;

- KOIUp.

3.2. UndopmanuonHoe odecriedeHne 00yUeHUs1 peanu3anum NporpaMmmbl

Jnis peanuzanuu mporpaMMbl OHOIHOTEUHBIA QOHI 00pa30BaTEILHOM OPraHU3aIMH JOJDKCH
UMETh TI€YaTHbIE W/WJIM DJEKTPOHHBIE OOpa3oBaTelbHbIE W WH(POPMALMOHHBIE PECYPCHI,
PEKOMEHIYEMBIX ISl UCIIOJIb30BaHUS B 00pa30BaTEIIbHOM IPOIECCe

3.2.1. OcHoBHBIE TeYATHLIC U3TAHUA:
1. Amumos HI.A., Konsrun FO.M., TkaueBa M.B. u npyrue. Matemaruka: anreOpa 1 Hayaia
MaTeMaTHYeCKOro aHalln3a, TeoMeTpus. Anredpa U Hadajaa MaTeMaTHYECKOTO aHAIHM3a

3.2.2. OcHOBHbBIE YJIEKTPOHHbIE H3TAHUS

1. Tlopran Math.ru: 6ubnuoTeka, MeauaTeka, OJIMMITHAIBI, 3a/1a41, UCTOPHS MATEMATUKH. -
Pexxum moctyna:http://www.math.ru;

2. Tazera «Matemarukay uznarenbckoro goma «Ilepoe ceHTs0ps». - Pexxum goctyna:
http://mat.1september.ru;

3. Enunas xomurexus HudpoBEIX 00pa30BaTeIbHBIX pecypcoB. - Pexxum nocryna: http://school-
collection.edu.ru/catalog/

4. EI'D mo marematuke: MOJrOTOBKA K TECTUPOBAHUIO. - Pexxum noctyma: http://www.uztest.ru.

5. Meroaunueckas Konuika yuurtess nHGopmatuku. - Pexxum pocrymna: http://www.metod-
kopilka.ru/page-1.html;

6. OOpazoBarenbHble pecypcbl MaTepHeTa — MHDOpMaTHKa. - Pexxum mocryma:
http://www.alleng.ru/edu/comp.htm;

7. ®enepanbHBIN IEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECypcoB. — Pexum gocryna:
http://fcior.edu.ru;

8. MununcrepctBo obpasoBanus Poccuiickoit deneparuu. - Pesxxum pocrtyma: http://www.ed.gov.ru;

9. Hanuonanenelii noptan "Poccuiickuii 061eo06pazoBaTenbHbli opTam. - Pexxum nocryna:
http://www.school.edu.ru;

10. EcTecTBeHHOHAY4HBII 00pa3oBaTeNbHBIN MOpTai. - Pexkxum nocryma: http://en.edu.ru;

11. CnenuanuzupoBanubiii noptai « MHGopManmOHHO-KOMMYHHKAIIMOHHbIE TEXHOJIOTUH B
obpazoBaHumy. - Pexxum nocryma: http://www.ict.edu.ru;

12. denepanbHbI HEHTP HHOOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB. [ DIEKTPOHHBIN pecypc]:
VYueOHo-MeTouuecKre Marepuaisl. — Pexxum gocrymna: www.feior.edu.ru;

13. DnexTpoHHas OMOIMOTEKA. DIEKTPOHHBIC YUYCOHHKH. - Pexxum gocryna:
http://subscribe.ru/group/mehanika-studentam/



http://www.math.ru/
http://mat.1september.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://www.uztest.ru/
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http://www.metod-kopilka.ru/page-1.html
http://www.alleng.ru/edu/comp.htm
http://fcior.edu.ru/
http://www.ed.gov.ru/
http://www.school.edu.ru/
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http://www.fcior.edu.ru/
http://subscribe.ru/group/mehanika-studentam/

3.2.3. JlomoJHHUTE/IbHbIE HCTOUYHUKH:

1. Konsrun, FO.M. Marematuka: B 2 ku. Ku.1: Y4e6. mocoOue asis CTyIeHTOB 00pa30BaTEIbHBIX
yupexaeHuii cpennero npod. oopazoanus /HO.M.Komsrun, I'.JI. JIykankun,I".H. SIkoBnes;
[Tox pen. I'.H. SxoBnesa.-5-¢ uzn.- M.:000 «3narensctBo OHuKe»,2008.- 656 c.;

2. Komnarun, FO.M. Marematuka: B 2 k1. Ku.2: Yue6. mocobue 115 CTyIeHTOB 00pa30BaTeIIbHBIX
yupexaeHuil cpeaHero npogeccuonanbHoro oopazosanus /F0.M.Konsrun, I'.J1.
Jlykankun,l.H. SIxosnes; [lox pexn. I'.H. fkoBneBa.-5-¢ u3a.- M.:000 «131aTenbCcTBO
Onukc»,2008. - 652 c.

4, KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITIPEJIMETA
ITYIIL.01 MaremaTuka

(DOPMI)I U METOAbI KOHTPOJIA

Pe3yabTaThl 00yyeHuUs!
H OLIeHKH pe3yJIbTaToB

(OCBOCH]-I])IB YMEHUA, YCBOCHHBIC 3H‘¢IHPI$[)

o0yueHust
YMenus:

1. BmajgeHue METOAAMHM JOKA3aTEeNbCTB, aJITOPUTMaMU PEUISHUS 3a1a4; yMEHHUE DKcnepTHas OlleHKa
(GhOpMyYIHPOBATH OMPECICHHS, AKCHOMBI M TCOPEMBI, TPUMEHSITh UX, npernoaBaTesst mpu
MIPOBOJINTH JTIOKA3aTENbHbBIE PACCYKJCHHS B X0/I€ PEIISHUs 3a]1ay; NPOBEICHUH YUCOHBIX 3aHITUH.

2. yMeHHE ONepUPOBATh MOHATUAMH: CTCIICHb YHCIA, orapuM uncia; ymeHue | KadecTBeHHas oleHKa -
BEITIOJTHATH BRIYHCIICHUE 3HAUYCHUN M IPeoOpa30BaHUs BRIPAKCHUHN CO HaTIpaBJICHA HA OLICHKY
CTeTIeHAMH U JIoTapudMamu, peodpa3oBaHus IpOOHO-paIIOHATEHBIX Ka4eCTBEHHBIX PE3yIIbTaTOB
BBIPKCHUH; MPaKTUIECKON JACSITSILHOCTH.

3. yMeHHe OIepHUpOBaTh MOHATHUAME: PallHOHATIbHBIC, HPPAIIHOHATBHEIC, KauecTBeHHas oreHKa -
MMOKa3aTelbHbIC, CTeIICHHBIC, JTIOTapu(pMUIeCKHe, TPUTOHOMETPHICCKIE HaTIpaBJICHA HA OLICHKY
YpaBHEHUsSI 1 HEPABCHCTBA, UX CHCTEMEL, Ka4eCTBEHHBIX PE3yJIbTaTOB

MPAKTHICCKOH e TeITHHOCTH.

4. yMeHHe OIepHpOBAThH MOHATHAMU: QYHKIUS, HEPEphIBHAS (DYHKITHS, KauecTBeHHas oleHKa -

IIPOU3BO/IHAS, IEPBOOOPA3HAas, ONPEACICHHBIN HHTErpall; yMEHHE HaXOAUTh HaIpaBJICHAa HA OLICHKY
IIPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKITHH, HCIIONIB3YSI CIIPABOYHBIE MaTEPHAJbl; | KaUeCTBEHHBIX PE3yIbTaTOB
HCCIIEIOBATh B MPOCTEHIINX CIydasx (QyHKIIMH HA MOHOTOHHOCTh, HAXOANUTh | HMPAKTHUECKOH JAESITEIbHOCTH.
HauOOJbIINE U HAMMEHBIINE 3HAUSHHsI PYHKIUH; CTPOUTH rpadrKu
MHOTOYJIEHOB C MCIOJIb30BAHMEM aIlllapaTa MaTEMAaTUYECKOTO aHAIu3a;
NIPUMEHSTH IPOU3BOJIHYIO IIPU PELLEHUH 3a/1a4 Ha IBUKECHUE; pelIaTh
MIPaKTHUKO-OpPUEHTHPOBAHHBIE 33/1a41 Ha HANOOJIbIINE U HANMEHBIIIHE
3HAYEHUs, Ha HAXO0XK/ICHUE IIyTH, CKOPOCTH U YCKOPEHHUS,;

5. yMeHHe onepupoBaTh HOHITUSAMHU: pallMOHAIbHAS (GYHKIHS, II0Ka3aTeNIbHas KauecTBeHHas oreHka -
(byHKIMA, cTenieHHast QyHKIMs, Jorapupmudeckas GyHkous, HarpaBJIeHa Ha OIIEHKY
TPUTOHOMETpUYECKHE QYHKIMN, 0OpaTHbIE (GYHKIMH, YMEHHAE CTPOUTD Ka4eCTBEHHBIX Pe3yJIbTaTOB
rpaduKy U3y4eHHBIX (yHKIMH, NCIIOIb30BaTh TPaUKH MIPH U3YIECHUN MIPAaKTHYECKOH e TeITbHOCTH.

IIPOIIECCOB U 3aBUCHUMOCTEH, IPH PEIICHUH 3a7a4 U3 JPYTUX YUEeOHBIX
MIPEIMETOB M 3a7a4 U3 peaqbHON KU3HU; BEIpaXKaTh (opMyIaMH
3aBUCUMOCTHU MEXJY BEJIMYMHAMH;

6. yMmeHwue peniath TEKCTOBBIC 3a1a4H Pa3HbIX THIIOB (B TOM YHCIIC HA KauecTBennas oneHka -
MIPOLIEHTHI, JOJIHM U YaCcTH, Ha IBIKEHUE, paboTy, CTOMMOCTH TOBapOB H HalnpaBJieHa Ha OLIEHKY
YCIyT, HAJIOTH, 33J1a4¥ U3 00JIACTH YIIPABJICHUS JTUUYHBIMU U CEMEHHBIMH Ka4eCTBEHHBIX PE3yJbTaTOB
(hmHAHCAMM); COCTABJIATH BEIPAXKEHUS, YPABHEHHS, HEPABEHCTBA U UX MPaKTUUECKOU eSITeIbHOCTHU.

CHUCTEMBI 110 YCJIOBHIO 3aJa4u, UCCICAOBATH IMMOJTYYCHHOC PCUICHUC 1
OLICHHUBATh HpaB,HOHO,HO6HOCTB PE3YJIbTATOB;

7. yMeHHe ONeprpoBaTh MOHIATUSIMU: CpellHee apudMeTHIecKoe, Meinana, KauecTBeHHas orieHKa -
HauOoIblIee 1 HAaMMEHbIIIee 3HAUEHHSI, pa3Max, AUCIIEPCHs], CTaHIapTHOE HAIpaBJIeHAa HA OLIEHKY
OTKJIOHEHHE YHCJIOBOTO HAaOOpa; yMEHUE N3BJIEKATh, MHTEPIPETHPOBATh Ka4eCTBEHHBIX Pe3yJIbTaTOB
nH}opManuio, NpeACTaBICHHYIO B TabJIMIaX, Ha JUarpaMMmax, rpadukax, MIPaKTHYECKOH e TeTbHOCTH.

OTpaXKaIOIIyI0 CBOMCTBA PeaIbHBIX IPOLIECCOB U SIBICHUIL; IPEJCTABIAT
MHGOPMAIINIO C TTOMOMIBIO TaOJIHII U THarpaMM; UCCIIEI0BATh
CTaTUCTUYECCKHE JaHHBIC, B TOM YHCIIE C IPUMEHEHHEM IpapUIecKuX
METOJIOB U JJIEKTPOHHBIX CPEJICTB;

8. yMeHwue ornepupoBaTh MOHATUAMH: CYIAWHBINA OIBIT U CIIyIaiHOE COOBITHE, KauecTBeHnHas oneHka -
BEPOSATHOCTH CIYYalHOTO COOBITHS, HaIpaBJeHA HA OLIEHKY
KayeCTBEHHBIX PE3yIbTATOB




HpaKTI/I‘{eCKoﬁ JACATCIIbHOCTH.

9. yMeHHe onepupoBaTh NOHATHUAMH: TOUKA, IPSIMasi, INIOCKOCTh, KauecTBeHHas oneHKa -
IIPOCTPAHCTBO, ABYTPaHHBIH yroJl, CKpeIUBaIoIIuecs NpsIMbIE, HaIpaBJIeHa HA OLIEHKY
HapajieNIbHOCTh U NEPIEeHANKYIIPHOCTD NPSAMBIX U IUNIOCKOCTEH, yromn KaueCTBEHHBIX PE3YyJIbTaTOB
MEXJly IPSIMBIMHU, YTOJI MEXY HPIMOH U MIOCKOCTBIO, YTOI MEXTY MIPAKTUYIECKOH eSTeTbHOCTH.
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU 10 MIOCKOCTHU, PACCTOSIHUE MEXKIY
MPSIMBIMM, PACCTOSTHUE MEXKIY IUNIOCKOCTSIMU; YMEHHUE UCIIOIb30BaTh MPH
pEILICHUH 3a1a4 N3y4deHHbIC (DAKTHI M TEOPEMBI INTAHIMETPHH; YMECHHUE
OILICHMBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHUPa;

10. ymeHme onepupoBaTh NOHITHUSIMHA: MHOTOTPaHHHK, CEUCHHUE KauecTBeHHas oreHKa -
MHOTOTPaHHHKA, Ky0, Mapajuieienunes, Ipu3Ma, upamMuia, Gurypa u HalnpasJIeHa Ha OLIEHKY
MIOBEPXHOCTh BPAILICHU, IUINHIP, KOHYC, map, cdepa, cedeHus Qurypsl | KaueCTBECHHBIX PE3yJIbTATOB
BpAIIEHHs], TNIOCKOCTb, Kacarommascs cepsl, MIIHHAPA, KOHYCa, INIOIAab | MPAKTUIECKOH JIESITEIbHOCTH.
MIOBEPXHOCTH MTUPAMHUIbI, IPU3MBI, KOHYCa, IIITHHAPA, IUIOMab Chepsl,
00beM Ky0a, MpSIMOYTOJILHOTO Hapajuleienune 1a, TUPaMHU/Ibl, IIPU3MBL,

LWIMHIpPA, KOHYCa, I1apa; yMeHne H300pakaTh MHOTOTPaHHHUKU U
MTOBEPXHOCTH BPAILEHUS, UX CEUEHHUS OT PYKH, C TOMOIIBIO YePTEKHBIX
HHCTPYMEHTOB U 3JEKTPOHHBIX CPEJICTB; YMEHUE PaclIO3HABaTh
CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE PACIO3HABATh NPABIIbHBIC
MHOTOI'PaHHHKH;

11. ymeHue onepupoBaTh HOHITUSIMH: ABHKEHHE B IPOCTPAHCTBE, MOJOOHBIE | DKCHEPTHAS OIEHKA
(GuUrypsl B IpOCTPaHCTBE; NCIIOJIB30BATh OTHOIICHHE IUIOMAAeH TIperoAaBaTeNs Ipu
MIOBEPXHOCTEH U 00BEMOB OZOOHBIX (HUTYp NP PELICHUH 33134 TIPOBEJCHUH MPAKTHIECKUX

paboT.

12. ymeHMe BBIYMCIATH T€OMETPHUCCKHE BETMIHMHBI (JUIMHA, YTOJI, UIOMIA b, OKcnepTHast OLCHKA
00beM, TUIONIAb TOBEPXHOCTH), HCIIONIB3YS U3yUCHHBIE (DOPMYIIBI TIpenoaaBaTeNs Ipu
METOJIBI; MIPOBECHUH yUeOHBIX 3aHATHH.

13. ymeHune omepupoBaTh MOHATHIMU: IPIMOYTOJBbHAS cUCTeMa KoopauHat, | KauecTBeHHas oreHKa -
KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE HaIlpaBJIeHA Ha OLIEHKY
IIPOU3BEICHHUE, YTOJ MEXAY BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3BE/ICHUE | KaUeCTBECHHBIX PE3yIbTaTOB
BEKTOpA Ha YHCJIO; HAXOJUTh C TIOMOIIBIO H3YYEHHBIX (HOpMyIT HPaKTUYECKOH JesITebHOCTH.
KOOPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHIE MEXKIY ABYMS TOUKAMH;

14. ymenwue BBIOMpATh MOIXOASIINHN N3yIEeHHBIH METO IS PEIICHHS 3ajaul, | ODKCIepTHas OIeHKa
pacrio3HaBaTh MaTeMaTHYecKue (PakThl U MaTeMaTHYECKHUE MOJIEITH B npenogaBaTess Mpu
MIPUPOHBIX U OOIIECTBEHHBIX ABJICHUAX, B UCKYCCTBE; YMCHHE NPOBEICHNH yUCOHBIX 3aHIATHI.
MIPUBOJMTH IPUMEPBI MATEMAaTHUECKUX OTKPBITHH POCCUHCKON M
MHPOBOH MaTeMaTHYECKON HayKH

15. ymeHue onepupoBaTh MOHITHSIMHU: TOUKA, IpsMast, TTIOCKOCTb,

MIPOCTPAHCTBO, IBYTPaHHBINA YTOJI, CKPEIINBAIOIINECS TIPSIMbIE,
MapauIeIbHOCTD U MEPIEHUKYISIPHOCTD MIPSMBIX U INIOCKOCTEH, yrou
MEXIY MPSIMBIMH, YTOJI MEXTy IPSIMOI U MIJIOCKOCTBIO, YTOI MEXIY
IUTOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE MEXTY
MIPSIMBIMH, PACCTOSTHIE MEXIY TUIOCKOCTSIMH; YMEHHE UCIIOTIB30BATh IIPH
pelLIeHuH 3a1a4 U3y4YeHHble (PaKThl U TEOPEMBI INIAHUMETPHH; YMEHHUE
OIICHUBATh Pa3Mephl 00BEKTOB OKPYIKAIOIIETO MUPA;
16. ymeHue oneprpoBaTh MOHITUSIMHA: MHOTOIPAaHHHK, CEUCHUE KauecTBeHHast oreHka -

MHOTOTPaHHHKa, Ky0, mapajuienenune s, mpusMa, nupamMmuaa, Gurypa u
MTOBEPXHOCTH BPAIICHNUS, HWIHHAP, KOHYC, map, chepa, cedeHus purypsl
BpalleHs], INIOCKOCTb, Kacarommasicst cepsl, THMHIPA, KOHYca, IUIONa/Ih
TIOBEPXHOCTH MTUPaMUIbI, IPU3MBI, KOHYyCa, LIIHHPA, TUIOMAIb Chephl,
00beM Ky0a, MpSIMOYTOJILHOTO TapajieNienuie/a, IMPaMu/Ibl, IIPU3MBL,
LWIMHIpPaA, KOHYCa, [1apa; yMeHNne N300pakaTh MHOTOTPaHHHUKU
IIOBEPXHOCTH BPAILEHUs, UX CEYCHHS OT PYKH, C IOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; yMEHHUE PACIIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE PaClIO3HaBaTh IPABUIIbHBIE
MHOTOIPaHHUKU

HalpaBJICHA Ha OLICHKY
Ka4CCTBCHHBIX PE3YJILTATOB
HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU.




4.2. TumnoBble KOHTPOJIbHbIE 3aJaHUS IS T[POBeJIeHUs] TeKYLIero KOHTPOJIS
yCIIeBaeMOCTH ¥ TPOMEKYTOYHOM aTTEeCTAIINU MO Y4eOHOMY NpeaMeTy.
KonTpoasnas pabora
o teme «Kopumu, crenenu u jJorapudpmbny
Bapwuanr 1.
1. Berucinre: 33433 252 . a) 35; 0) 25; B) 23; r)
32.
2. Beraucimre: (9-3/16 —3/243):3/125. a) 3; 0) 6; B) 2; ) 1.
1
3. Vipocrure Beipakenue: v 4-+4m° . a)2m®;  6)2m; B)2m?; 1)
2m?®.
4. Borancrure: 10+ 19 - 10—+/19 . a)10;  6)19; B9,  1)29.
1482 —12°
5. Beruucnure: \/16 — .
15
1 1)\s
. 814 .| —
6. Beruucnure: 32 : a) 6; 0) 12; B) 36; r) 24.
1
3) 25; L) 4 5)
. —| = +| 4—
7. Beramcnure: . a) 23; 0) 33; B) 21; r
81 6 ) ) ) )
17.
8
, 2¢c8 4 2
8. Ympoctute BoIpaxKeHHUE: 2C° - 7 . a)2c?3; 0) c3; B) 0; r)
c3
2c.
1
a’-4 a >
9. YopocTuTte BIpaKeHUE: — a) a; 6)az—-4; ) —; rnl.
a—16 3
a’+4
1)’ 1" (1)"
= 362 2 4+ =
10, Hai 6 6 6
. HaiiuTe 3HaYeHNE BRIPAKCHMS: .
111
1 4 1
11. Berunciure: 109y 32—log, > a) 16; 0) 3 B) > r) 2.



3|

00, 4+log; 2

12. Beraucnure: a)21; 0) 18; B) 23; r) 32.
13. Borunciure: 109 15 |095 log ,32. a) l; 0) 15; B) 5; r) 0.
14. HaiinguTe 3HaYCHUE BBIPAKEHUS:
log,2-log, 3-log. 4-log, 5 a) 0,5; 6) I; B) 2; r) 5.
15. U3BecTHO, 4TO |Og b a= 4 Haitnure |Og a b® .
KonTpoasnas padora
no reme «KopHu, cTenenu u Jorapupmbi»
Bapuanr 2.
1. Berucomre: v 25 +3/81. a) 14; 0) 106; B) §; r) 4/66 .
5 [2
2. Berunciure: 3 155 L4 g . a) 2,5; 0) 1,2; B) 0,4; r) 1.
3 12
3. Ynpocture seipaxenne: VV 72927 a)9a’; 6)3a*; B)9a’; r)
3a’.
4. Burancrre: 3/4/91+343-.3/V91 ~-3/3. a) 3; 0)91; B) 4; r) 27.
o \/ 9 (332257
.Beramenure: 4| T .
4 29
1
6. Berancimure: (27-64)3 . )72 6)36; B 12;  1)24
1 1
7. Borncmare: 2+ — |+(32)s. a)l6;  6)10;  B)18; 1) 34.
64 3
-1
. % : _3% 5=
8. Ympocrure Bepaxkerue: | & -ar.a a) a’; 0) a 1?; B) a™*; r)
a’.
9. YpoctuTe BeIpaKeHHE:
5 R 5 N
(az + 2(12) — (az — 2(12) : a) 8a°; 6) 0; B) 8a; ra’.




7\7 (273 2 )
10. HaiiguTe 3HaYCHUE BBIPAKEHUS: 54 - ) (46) .

32

11. Beruucnure: \/|09164+ I0g1624_ I09166 . a) 4; 0) 1; B) 2; r) 3.

4-3Ig 5
12. Beruucinure: 10 . a) 1025; 6) 1000; B) 80; r) 2500.

125
13. Berunciure: |Og 3 |Og s |Og ) 277, a) 2; 0)0,5; B) -2; ) 1.
14. Haitgute 3HaYeHUE BBIPAXKEHUS:
log;1
23Iogz4 + 1 2
E : a) 16; 0) 36; B) 64; r) 65.
15. U3BectHO, 4TO |Og 2 3= b Haiinure |Og 3 8
KonTpoabsnas pabora
no teme «Kopumu, crenenu u Jorapudpmbi»
Bapuanr 3.
1. Beruenmre: /243 —-23/-32., a) 1; 6) 7; B) -1; r) 23/211.
2. Beruncnure: 31/2E +31/4£ . a) 3; 0) 7; B) 1; r) 71.
27 27 3
2
3. YrpocTtuTte BhIpakeHHe: (4 x* 4) : a) x16y4; 0) x8y2; B) x°y%; 1)
x*y°.
4. Borancmure: 36— 235 - 4/6+ 245 - a3  6)6; B2 15
- J“ (662 — 482
. Beraucnure: —_—.
228

1 2
6. Beruncure: (125)3 —(64)3 : a)-11; 0) -3; B) 17, r) -5.

2 (AN
7. Beraucnure: 27° +64° -81* | . a)7; 0) 49; B) 5; r) 100.



P

3m 2.m 2 5 ,
8. YnupocTuTe BeIpaKeHHE: i . a) 3m° ; 0) 3m; B) 3m*; r)
3m*.

1
a’-4_ a >
9. YopocTute BbIpakeHUe: — a) d; 6) az —4; B) —; rl.
a—16 7
a’+4
0oL
10. HaitauTe 3HaueHUe BBHIPAXKEHUS: | 2 (44 j + 5 :
17
11. Boruuciure: 109,,17 — Iogm@. a) 13; 6) 2; B) 17; r) -169.
Ig7+|gE
12. Beuncnure: 100 7 +log, 64. a) 27; 0) 42; B) 8; r) 3.
81
13. Beruucre: 109, 1095 log, 57 a) 2; 0) 3; B) 5; r) 81.
14. Haiigute 3HaYCHUE BBIPAKEHUS:
log;1,6
log,;128-l0g;, 13+ 67>, D13 632 ®x 06
15. H3BecTHO, YTO. |Ogb a=2, |Ogb C=8. Haiimure 109 ac b .
KonTposbnas padora
no teme «Kopumu, crenenu u jorapudpmbi»
Bapmuanr 4.

1. Borancimre: 332 -3/27 —4/625. a) I; 0) 0; B) 11; r) 10.
2. Beruucinure: (3\/125 - 2\/4_5): \J5. a) 3; 0)9; B) 5; r) V5.

17, n25
3. YrpocTtuTte BhIpakeHHe: T a) n; 6) Nn®; B) ¥n*; r)

n

4. Berauciure: %/\/ o571 +7- %/\/ 577 - a) 3; 6) 7; B) 2; r) 5.

2 972
5. Beruucnure: 3\/26 - u .
\ 10




1

1 _
6. Beruuciure: 5- 252 —(i) * a) 22, 0) 33; B) 21; r) 17.
RN 1)\°
7. Berauciure: [2 2] — (0,125)_1 +(2§j . a) 2; 0) 1; B) 0; r) 8.
3
16)4 :
m
8. YmpocTuTte BeIpaxeHHe: " a) 4m*; 0) 8m™; B) 8m°; T)
m
2m=.
9. Yrpocrtute BbIpaKeHUE:
E ! 5 N
(az + 2&2) — (az — 2{12) . a) 8a°; 6) 0; B) 8a; ra’.
12 -3
2-472 +(81_2J (;j
10. HaiiguTe 3HaYCHUE BBIPAYKEHUS: .
2oy? (\/—)0 A
1253 .1 = +W3) | =
) ()
11. Beruucnure: l0g,,48+1log,,6—1log,, 24. a) 12; 0) 6; B) 1; r) 24.
;Iog5 8+1
12. Borauciure: 2 . )25 6200, B8 1o
log, log., log, 4°
13. Branciure: 10Q 2 0g 3 0g 4 . a) 2; 0)0; B) I; r) 4.
14. HaiinguTe 3HaU€HUE BBIPAKECHUS:
log; 3,5
log,, 64-log, 21+ 7°%> a) 5; 6) 21; B) 7; r) 16.

15. U3BecTHO, YTO Iog 3 15=Db . Haitnure Iog J5 81.

KonTtpoJubnas padora
1o TeMe «OCHOBBI TPMTOHOMETPH I

Bapmuanr 1
1. Bspasute B paguaHHOil Mepe Benuuunbl yriaos 64% 160°,
. 3r .3

2. BeIpa3uTte B TpaJlyCHOI Mepe BETMYUHBI YTIIOB = 1Z7Z' .
3. Bsruucnure: 2sin 30° — tg 45° + ctg 30°;
4. Beruucnure: \/§sin£—2cos£+£tgE ;

3 6 2 3
5. Brrunciure: sin(—ﬂjco{—Ej—sin(—fjco{—ﬁj;

6 4 4 6

V2

X
6. Pemmre ypaBHeHHE: Sin e ;



10.

R

VYrpocrute Boipakenue: Sin 17° cos 13° + cos 17° sin 13°;
sin(2o.+ @) +sin2o.— o) .

VYrpocTuTte BhIpaKeHHUE: — - ;
sin(2a + @) —sin(2o. — )

. . . 4 2
Berauciute Sin2a, cos2p, sin (a-p), cos(a+f), ecnu sina==, cosp=-=
pu | o

. V3
Pemmre HepaBeHCTBO S|n3t>? te [0;x]

KonTposbnas padora
1o Teme «OCHOBBI TPUTOHOMETPHU»
Bapmuanr 2

1. BhlIpasuTe B pajuaHHON Mepe BennunHsI yrios 56%; 170°,

. 5t .1
2. BeIpasure B rpaaycHOi Mepe BEIUYHUHBI YTIIOB e 2€7z
3. Bsruncimre: tg60°+2cos45°—+/3ctg45°;

4. Brruuciure: Zcosg + 25in% - 25in% ;

5. Beruucnure:s in(— EJ ctg (— EJ - co'{— Ej tg (_ Ej :
4 4 6 4

6. Pemmre ypaBHeHue: coséx :% ;

7. VYupocrure Bbipaxenue: Sin 9° cos 99° — sin 99° cos 9°;
cos@x+a)+sin3xsina ,

8. ¥Ympocrture BeIpaKeHHE: . —
cos@x—a)—sin3xsina

. . . 2
9. Bsruwmcaure Sin2a, cos2P, sin (a-P), cos(at+pP), ecau sina=—, cosp=-
=]

.t V2
10. Pemnte HEpaBEHCTBO sin_>——~ te [0;n]

KounrpoabHnas padora
1o TeMe «OCHOBBI TPHTOHOMETPHID

Bapuant 3

Bripasute B paguaHHoil Mepe Bemuuunbl yrios 72°; 1400,
o 11z 23
Bripasure B rpagycHoOl Mepe BETUYHHBI YTIIOB 1 Eﬂ'
Beraucnure: 6¢0s 30° — 3tg 60° + 2sin 45°;
Bbrunciure: +3cos— +2sin = — ﬁ ctg r ;
6 3 2 6

Beraucnure: sin(- )+ co{— gj +1g [— EJ +ctg (— gj :

Pemnre ypaBHeHue: sin3x=1;

Yupocrure Boipaxkenue: Sin 20° cos 50° — cos 20° sin 50°;
sin(Ge +B) —sinpcosse |

sinGe —B) +sinpcos5p ’

prOCTI/ITC BBIPAKCHUC!

. . .3 1
Berauciute Sin2a, c0s2p, sin (a-B), cos(a+P), ecnu sino=, cos[3=-;

3

10



_ 2
10. Pemure HEpaBEHCTBO S|n2t<% te [0;n]

KonTtposbnas padora
1o Teme «OCHOBBI TPUTOHOMETPHU»

Bapuanr 4
1. BeIpasute B paguanHOi Mepe BemmunHbl yriaos 42°%; 130°.,
. r 21
2. Broipaszute B rpaaycHOl Mepe BEIMYUHBI YTIIOB 1 Zﬂ'

3. Berunciure: /3tg30°+4sin30°—+/3ctg30°;

4. Bpruncnute: 2 cos% - Zsing + ctgg ;

5. Brruuciure: co{— E] co{— Ej -5 in(— Ej co{— Ej :
4 3 4 3

X .
6. PemuTe ypaBHEHHE: COS— =— ;
8

7. VYupocrture Belpakenue: C0s 10° cos 35° — sin 35° sin 10°;
cos(—3B)—sin3Bsina. ,

8. ¥YmpocTtute BeIpaKeHuUe: —— ,
cos@p + o) +sinasin3p

. . .1 4
9. Bsrumcaure Sin2a, cos2p, sin (a-P), cos(at+pP), ecnu sino=z, cosB:-g

. V3
10. Pemite HepaBEHCTBO sin_<—— te [0;x]

KounrpoabHnas padora
10 TeMe «YpaBHEHHMs 1 HEPABEHCTBa»

Ne | BapuaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT

1 4x—22 4x—9x° 3xl+ax—4 G=8)(2x+7]
320 105 20 “erisx 0 P

2 COS?X+6sinx-6=0 2sin?x+7cosx+2=0 5-4sin?x=4C0SX c0S2x+9sinx+4=0

3 | logs(2x+1)=logs13+1 9-811-2x=72x -log7(5-x)=log72-1 7**2-14-7%=5

4 2712 (47FF logs(4x+1) >-1 (3)Frdxragat 21g6 —1gx > 3lg2

9
5 { 2y —3x=6, {ﬁjﬁ'—};— L, x+y=15, 2y —x =6,
2x+y=1log;135 —log; 5| LS55 = (G2~ =

x—3y =log, 144 - log, 9

92x+_'.f — 32—3}*

KonTtposbnas padora
no teme: «/Iuddepenuuanbuoe ucumncieHne»
Bapuant Nel

1. Haliagute mpou3BOIHYIO (QYHKIIMH:
a) y=§x4—3x2+2x—1; 6) y=15x*+e*; B) Y = 2X> +Sin X

2. Haitnure npon3BOIHYIO TPETHETO MOPsIIKa PYHKIIUHN:
a) y=sin2x; 6) y=3x"+c0s5x

3. Haiiaute 3HaueHne nponsBoaHoi pynkuun Y = (2X—3)In(2x—3) B Touke X, =2.




4. Teno nBWXKETCA IO MPSIMOW Tak, YTO €ro CKOPOCTh V (M/c) W3MEHSETCS IO 3aKOHY
V(t) =t* =8t +5. Kakyio ckopocTh IIpHOOPETAaeT TeI0 B MOMEHT, KOTJia €ro YCKOPEHHE PaBHO

12m/c?
5. HaliguTe TaHreHc yrJla HakJIOHA KacaTelbHOW, WPOBEICHHOH K Tpaduky QyHKIUU

f (X) =2x* +5x*—3 B Touke ¢ abeuuccoit X, =—1.

6. Wccnenosats QyHKIMIO 1 moctpouts ee rpaduk: f(X) =—x>+3x—2

Koutpoasnas padora
no teme: «/Inddepennuanbuoe ucuncieHne»
Bapuant Ne2

1. Halingute mpon3BOIHYIO (PYHKIIUH:
a) y= —%x“ +3x°-2x+11; 6) y=20x"—¢€*; B) Y = X* +3C0S X

2. HaiianuTe Mpou3BOAHYIO TPETHETO NOpsaKa QyHKINH:
a) y=C0S2X; 6) y=2x"+sin5x
3. HaiiguTe 3naueHne npousBonHoi Gpynkuun Y = (3X—2)In(3X—2) B Touke X, =1.
4. Teno IBYKETCS 1O MPSIMOI TaK, YTO €r0 CKOPOCTh V (M/C) U3MEHSIETCS 110 3aKOHY
v(t) =3t + 4t +1. Kakyio ckopocTh HPHOGPETAET TENO B MOMEHT, KOT/Ia ET0 YCKOPEHHE PABHO
10m/c?
5. Haiimute TaHreHC yria HaKJIOHA KacaTeIbHOM, TPOBEICHHOH K rpaduky GyHKINU
f (X) =x(x—2) BTOUKE c abcrmccoi X, =4.

6. WccnenoBath QYHKIMIO B OCTPouTh ee rpaduk: f (X) =3x> —X°

KountpoabHnas padora
no teme: «/InddepenunanbHoe HCHUCTCHUE)
Bapuant Ne3

1. Haiiaute npon3BOIHYIO (PYHKIIUH:

7 9 2 5 3 3 X H . 1
=——X —=X-2X’-—=: 0 =e" —4sinX; =_—-4\X
a) y oX % c )Y B)Y 2 N,

2. HaiinnTte Mpou3BOAHYIO TPETHETO NOpsAKa QyHKINH:
a) y=e"; 6) y=4x>—e>

3. Haiigute 3nauenne nponsBoaHoi Gpynkuun Y = (9X—2)IN(9X—2) B Touke X, = % .

4. Teno ABMKETCS MO MPSMOM TaK, YTO €r0 CKOPOCTh V (M/c) U3MEHSETCS 110 3aKOHY
v(t) = 4t> —6t +10 . Kakyio cKopocTh NPHOOPETAET TENO B MOMEHT, KOTI/Ia ET0 YCKOPEHHE PAaBHO

10m/c?
5. HaiifiuTe TaHTe€HC yIyla HAKJIOHA KacaTelbHOM, IPOBEICHHON K IpaduKy GpyHKIMHA

f(X) =2x*—1 B Touke c abeuuccoit X, =—1.
6. Wccnenoath QyHKIMIO U mocTpouts ee rpaduk: f(X) = x> —3x+2
KonTtposbnas padora
no teme: «/Iuddepennuanbuoe ucunciaeHne»

Bapuant Ne 4

1. HaiiguTte mpou3BOAHYIO (PYHKITUH:



2) y:—%x6+5x4—14; 6) y=10X—¢;  B)y=10x—-3Jx

2. HaiiuTe mpou3BOIHYIO TPETHETO MOPsIIKA (QYHKIIHU:

a) y=e>; 6) y=3x"—e¥

3. Haiigute 3nauenue npousBoaHoi Gpynkuun Y = (6X—5)In(6X—5) B Touke X, =1.
4. Teno ABMKETCS IO MPSAMOMA TaK, YTO €r0 CKOPOCTh V (M/c) U3MEHSIETCS 0 3aKOHY

v(t) =4t? + 2t +10. Kakyio cKkopocTh HpHOGPETAET TENO B MOMEHT, KOT/Ia ET0 YCKOPEHHE PaBHO

10m/c?
5. HaifiTe TaHTe€HC yIia HAKIOHA KacaTeIbHOMN, IPOBEICHHON K IrpaduKy GyHKIUH

f(X)=2x*-1 B Touke c abeuuccoii X, =—1.
6. Wccnenosath GyHkimio u noctpouts ee rpaduk: f(X) = x° —3x°

KonTposbnas paGora KonrtpoabHnas padora
no teme: «MMHTErpabHOE HCYHMCTICHHE)» 1o teme: «MHTErpajbHOE HCYHCICHUE)»
Bapuant Nel Bapuant Ne2
1. Beruncnaure HEeonpeaeaeHHbIE HHTETPAJIbL: 1. BeoluncnuTe HEONpeeNeHHbIE UHTErPaIbL:
. . . 4 -a o
Jlax® -6 —4 x+3)dx JIx* =5 —3x7+1)dx
4 x 4 1]
X —Xg +6 _fxlx—lcix
i dx (x—1]
X

2. Boluncnure ornpeneneHHbIe HHTETpalbl:
2. BeluncnuTe onpeneacHHble HHTETPAJIbL:

3
0 . |43 —3%%+ 22+ 1) dx
jl_xs+2x_|dx 3[- s
-1
; 142 s
J(a=xF dx L0374
4

3. Haiigute ruomans Gurypsl, orpaHUueHHOM
3. HaiiauTe rutomans GUrype!, orpaHuYeHHOMH sV Y = X2 —X—2, =0
muamsvu YV =—3X, y=0, x=1ux=2.

4. Boraucamre mwiomaas Gpurypsl, OrpaHUYCHHON 4, BpiyuciuTe I0MAIb (burypsl, orpaHu4eHHON
JINHUSAMU. JIMHUAM




KonTposbHasi padoTa no reme:
«HTerpasibHOE HCHUCTECHH )
BapuanT Ne3

1. Beruucnure HCOIIPCACICHHBIC HHTCTPAJIbI:
[ EREERE Y

J-XBI'1+5§:'I.:1}:

2. Berauciure OIIPCACIICHHBIC MHTCI'PAJIbI:

3
J 14565 — 4 x+ 3 dx

J (54234 1) dx
-1

3. Haiinure momanps Gurypsl, orpaHuueHHON
nuHESME Y = X° —8X+7, y=0

4. BoluncnuTe miIomaas GUrypsl,
OTrpaHUUYEHHON JTMHUSIMH.

A y=x'—4x+4

KonTposabHasi padora no rteme:
«HTerpasbHOE HCHUCTECHH e
Bapuant Ned

1. Beruncnure HCOIIPCACICHHBIC HHTCTPAJIbI:

j(2x—eX —Ddx

322" =1f dx

2. Beraucnure OMMPCACIICHHBIC MHTCIPAJIbI:

3
J(3+2 xf dx
0

J 1342345 dx

3. Haiigute ruiomans GuUrypsl, orpaHiYeHHOM
JTUHUSMHA Y =-2%°, y=0, x=1, x=2

4. Beraucnute miomaas GUrypsl,
OTpaHUYEHHOU JTMHUSIMH.

y=2-x

Y e




KonTpoasHnas pabora
no reme: «M3mepenusi B reoMmeTpum»
Bapuanr 1

1. Haligure miomaabs MOJHOW MOBEPXHOCTH M O0BEM Tella, MOJYyUYEHHOTO TpPHU BpAICHUH
IPSIMOYTOJIbHUKA CO CTOpOHaMH 6 ¢cM 1 10 cM BOKPYT €ro OCM CUMMETpPUH, apajiesIbHOW OoJbIei
CTOpOHE.

2. HaiinuTe miomaap MOJHONW MOBEPXHOCTH M O0bEM Teja, MOJYYEHHOTO IPU BpalleHUU
MPSIMOYTOJIbHUKA C KaTeTOM 6 ¢M M runoTeny30il 10 cM BOKpyr ero karera.

3. Haiiiute 00beM 11apa M IUI0IIalb €10 HOBEPXHOCTH, €CIIH €r0 pajnyc — 4 cM.

4. Hammcare ypaBHeHue cdepsl pammyca 3 AM € [EHTPOM B TOYKE
A(1; -2; 5).

5. Paguycer nByx mapoB — 5 MM u 4 mM. Omipenenure paguyc mapa, 00beM KOTOpOro paBeH
CyMMapHOMY 00beMYy JJaHHBIX IIapOB.

KonTpoabnas pabora
no teme: «M3mepeHnst B reoMeTpun»
Bapuanr 2

1. Haligute muomags MOTHOM MOBEPXHOCTH M OOBEM Tela, MOMYyUYEHHOTO MpPU BpaICHUH
MPSIMOYTOJIbHUKA CO CTOPOHAaMH 4 CM U 8 CM BOKPYT €ro OCH CUMMETPUH, MapajljieIbHON OoJblIei
CTOPOHE.

2. HaiiguTe muromanas MOJHOM TOBEPXHOCTH M O00BEM Tella, MOJYYCHHOTO IMPHU BpaIlCHUU
MPSIMOYTOJIHUKA C KATETOM 4 CM M TUIIOTEHY30l 5 CM BOKpYT €ro KaTeTa.

3. Haligure 00beM 1rapa ¥ Imiomajs ero MoBEPXHOCTH, €CJIA €ro PaTuyc — 5 CM.

4. Hamwmcare ypaBHeHue cdepsl paguyca 3 AM € LEHTPOM B TOUKE
A(-1; -2; 4).

5. Pagunycer AByx mapoB — 3 MM U 4 MM. OmpeienuTe paanyc mapa, 00beM KOTOPOro paBeH
CyMMapHOMY 00BbEeMYy JaHHBIX IIAPOB.

1 BapuaHT 2 BapuaHT
1. B npamoyroasaunke ABCD Touxku M, N u K cepennnbt AC, BC u CD
coorBeTcTBeHHO0. AB =6, BC =8, AC =10.
Hajiiti 1JIMHBI BEKTOPOB:
A) AB, AC, NC, DC.

A) BC, CA, BN, MC.

B) CD, KC.
) AD, DK.
2. 3anuummuTe KOOPANHATHI BEKTOPOB:
a=5i+ 3] —2k; a = 2i - 5] +4k;
b=-2i-j+3k; b = 4i - 2j - 3k;

c=-i+2k; c=3i-2k;




d=3i-2;

d=4j-Kk;

3. Jlausl BexTopsl: a { 3;-1; 0}, b{-7;0;3},c{-2;4;3}.

Halitu KOOpAMHATHI BEKTOPOB:

A)a+B;
b)a—c;
B)2a+3B—;

I')3a—2B+2c;

A)a-+c;
b)B—c;
B)3a-2B+c;

INa+28-3c;

4. Touxka M — cepeauna orpe3ka AB. HaiiTu koopauHatsl:

A) Touku M,
eciu A(5;-2;3), B(3;-4;1)
b) Touku B,

eciu A(3;0;1), M(1;3;-2)

A) Touku M,
eciu A(2;-3;5), B(2;1;-1)
b) Touku A,

eci A(-1;2;-7), M(2;-4;-1)

5. HaiiTi JNIMHY BEKTOPOB 110 KOOPAMHATAM, €CJIU:

a{4;-2;3},

b{-1,0;4}

6. HaiiTu paccTosiHue MeX1Y IBYMS TOUKAMHU

A u B, eciu: A(5;-2;3), B(2;1;-1).

Bu A, ecu: A(-1;2;-7), B(3;-4;1)




