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1 OBIIASI XAPAKTEPUCTHKA PABOUYEM IMPOT'PAMMBI YYEBHOT'O NPEIMETA
«MATEMATHUKA»

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

Pabouas nporpamma yuebHoOro npeamera «MaTemMaTuka» SBJISIETCS YacThIO MPOrPaMMbl TOATOTOB-
KM CHEIHAINCTOB CpelHero 3BeHa mo crnenuanbHoctd 38.02.01 DxoHOMUKa U OyxranTepckuil yder (1o
orpacisim). PaGouas nporpamma cocrapieHa A1t O4HOM GOpMbI 00ydEHUs.

1.2 MecTo y4eOHOro npeamera B CTPYKType NPOrpaMMbl MOATOTOBKH CHIEHUAINCTOB CPeIHe-
ro 3BeHa

VY4eOuslif mpenMer «MaTemaTukay OTHOCHTCS K 00IIe00pa30BaTeIbHOMY LUKIY MPOrPaMMBbI MO/~
TOTOBKH CIEIUAIMCTOB CPEIHETO 3B€HA U OTHOCHTCS K mpeametHoi obmactu GI'OC cpeanero ooiero
oOpa3zoBanus «MaTtemaruka U UHOOPMATHUKAY.

YpoBeHb ocBoeHUs1 yueOHOTO npeamera B coorBerctBun ¢ @I'OC cpemuero obmiero oOpa3zoBaHUs
yriayOneHHbIH (TpopUIbHBIH).

Pabouas mporpamma ydebHOro nmpeamera «MaTemMaTHKa) UMEET MEKIIPEJIMETHYIO CBS3b ¢ 00IIe00-
pa3oBaTelbHBIMH YueOHbIMH npeaMmeTaMu «Dusukay, «HpopmMaTHKay.

Y4eOusblii mpenMer «MaTemaTrukay SBISICTCS MPEAIISCTBYIONUM IS H3YyUCHHS CICAYIONNX y4eo-
vbix auciuiinH: EH.01 «Marematukay, OIIL.01 «9xoHomuka opranuzanumny, OIIL.02 «Cratuctukay,
OIILL.08 «OcHOBBI OYXTaNTEPCKOIO yUeTa.

2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YUYEBHOI'O ITIPEIMETA

OcBoenne COACPIKaHU yqe6H0ro npeamMceTa «MaremMatuka» o0ecreynBaeT JOCTHIXKCHUC o6yt1a10—
IMUMHCA CIICAYIOINX Pe3yJbTaTOB:

JIMYHOCTHBIE pPe3yJabTAThl

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayK¥ U OOIIECTBEHHOU MPaKTUKU, OCHOBAHHOTO Ha JAMAJIOTE KYIbTYP, & TAKKE PA3IUYHBIX
¢dbopm 00IIECTBEHHOTO CO3HAHHS, OCO3HAHNE CBOETO MECTa B MOJIMKYJIHTYPHOM MUDE;
TOTOBHOCTH U CHOCOOHOCTH K 00pPa30BaHMIO, B TOM YKCIIE CaMOOOPa30BaHUIO, HA TIPOTSIKE-
JIP9 | HUM Bcel KU3HM, CO3HATEIILHOE OTHOIIICHNE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
ycrenrHou npodeccruoHalbHON 1 00IIECTBEHHOM AesITeNbHOCTH;

OCO3HAHHBIN BEIOOP Oymyieit mpodeccuu 1 BO3MOKHOCTEH peaTn3alui COOCTBEHHBIX KHU3-
HEHHBIX MJIAHOB; OTHOIIEHUE K MPOPECCHOHATBHON ASSITENFHOCTH KaK BO3MOXXHOCTHU y4a-
CTHS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX, OOIICHAITMOHAILHBIX MPO-
onem;

JIP13

MeTanpeaMeTHbIe pe3yJbTaThl

YMEHUE CaMOCTOATENIBHO OINPENENATh LUENU ACATEIIbHOCTU U COCTABIIATh IUIAHBI IESTEIIbHO-
CTHU; CAMOCTOATEIBHO OCYILECTBIIATh, KOHTPOJHUPOBATE U KOPPEKTUPOBATH IEATEIBHOCTD;
HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JUISl JOCTUKEHHUS TTOCTABJICHHBIX LIEJIEH U peann3a-
[IMY TUIAHOB JICSITEIBHOCTH; BBIOMPATh YCIICNTHBIE CTPATETHH B PA3JIMYHBIX CUTYAIIHSX;
BJIQ/ICHUE HaBBIKAMM I103HABATEIbHON, Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM JesiTellb-
HOCTHU, HABBIKAMU Pa3pellieHus MpobdieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOUCKY METOMOB PEIIEHUs MPAKTUYECKUX 3a4a4, IPUMEHEHUIO PA3JIUYHbIX METOAOB MO3HA-
HUS,
TOTOBHOCTb M CIIOCOOHOCTb K CAMOCTOATEIbHOW MH(YOPMAIIMIOHHO-TIO3HABATEIbHON J1eATeb-
HOCTHU, BJIaJICHUE HABBIKAMU TMOJyUYEHHUs HEOOXOAMMOW WH(GOpPMAIMU U3 CIOBapel pasHBbIX
TUTIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHUKAX MH(GOPMAITIH, KPUTHIECKU Ol1e-
HUBATh U MHTEPIPETUPOBATH NHGOPMAITUIO, TOTYyYaeMYIO U3 PA3TUYHBIX HCTOUYHUKOB;

MP5 | ymeHue ucnonb30BaTh cpeAcTBa HHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUH (J1a-

MP1

MP3

MP4
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nee - UKT) B pemieHnn KOrHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C CO-
OyrofieHuEM TPeOOBaHMI PrOHOMHKH, TEXHUKHA O€301aCHOCTH, TUTUEHBI, pecypcocOepexe-
HUS, TPABOBBIX M STHYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€301MacHOCTH;

MP9

BJIQJICHUE HABBIKAMU MMO3HABATEIBHON PeQIICKCHH KaK OCO3HAHHSI COBEPIIAEMBIX JIEHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHMI, TPaHUI] CBOETO 3HAHMS U HE3HA-
HUSI, HOBBIX ITO3HABATENIBHBIX 3a7a4 U CPEJICTB UX JOCTHIKEHUS.

IIpenMeTHBIE pe3yabTAThI

I1P1

c(OpPMHPOBAHHOCTD MPEACTABICHUI 0 MAaTEMATHKE KaK YaCTH MUPOBOU KYJIBTYpPBI U O MECTE
MaTeMaTHKH B COBPEMEHHOM IIMBUIIN3ALMH, O CIOCOOAX ONUCAHMsI HA MaTEMATUYECKOM SI3bI-
K€ SIBJICHUM pPEaJbHOIO MUPa;

[1P2

C(i)OpMI/IpOBaHHOCTI) HpCI[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYECKHX ITOHATHAX KaK O BaXKHEHIIINX MaTe-
MAaTUYCCKUX MOJCIIAX, MO3BOJIAIOIINX OMUCBIBATL U M3YYATb PA3HBIC MMPOLCCChI U ABJICHUSA,
IMMOHNMAHUC BO3MOXHOCTH dKCHOMATHYCCKOI'O ITOCTPOCHUA MATCMATUICCKHUX Teopnﬁ;

I1P3

BJIa/ICHNE METOJIaMU J0Ka3aTeJIbCTB U aJITOPUTMOB PELIECHUS; YMEHUE UX IPUMEHATD, IPOBO-
JIMTh JIOKA3aTeNIbHbIE PACCYXKACHUS B X0/1€ pElIeHUs 3a/1a4;

[1P4

BJIaACHUC CTAHAAPTHBIMH IMPUCMAMU PCIICHUS PAIMOHAJIBHBIX U UPpPALMOHAIBHBIX, IMOKAa3a-
TCJIBbHBIX, CTCIICHHLIX, TODUT'OHOMCTPHUYCCKHUX ypaBHeHI/Iﬁ N HCPABCHCTB, X CUCTCM;,

I1P5

C(l)OpMI/IpOBaHHOCTb Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IIOHATHUAX, UACAX W MCTOAJaX MaTréMaTu-
YCCKOI'o aHaJin3a,

[1P6

BJIaJICHME OCHOBHBIMM MOHATHUSAMM O IUIOCKMX M MPOCTPAHCTBEHHBIX I'€OMETPHUUECKUX (UTY-
pax, UX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHHUS PACIIO3HABATh HA YEpPTEkKax, MO-
JIeNsIX U B pealbHOM MHUpE reoMeTpuyeckre GUrypsl; IpUMEHEHNE U3yYEHHbBIX CBOIMCTB Ieo-
MeTpuYecKuX Guryp u GopMmyin At penieHus TeOMETPUYECKUX 3a/1ad U 33a7ad ¢ MpaKTHye-
CKHMM COJEPIKAHUEM;

I1P7

c(OpMUPOBAHHOCTh MPECTABICHUN O IMpOLEccax U SBICHUSAX, UMEIOLUIUX BEPOSITHOCTHBIN
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEaJIbHOM MHUpPE, 00 OCHOBHBIX MOHSATHSIX
AJIEMEHTApPHON TEOPUH BEPOSITHOCTEW; YMEHUN HaXOAUTh U OLICHUBATh BEPOSTHOCTH HACTYII-
JIeHUs1 COOBITUH B MPOCTEHIINX MPAKTUUECKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKU CITY-
YaiiHBIX BEIIMYUH;

I1P8

BJIAACHUEC HABBIKAMU HCIIOJIb30BaHUA I'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM IIPpU PCUHICHUUA 3a-
JAaq;

P9

c(OpPMUPOBAHHOCTh TMPEACTABICHUN O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpPHU 0OOCHOBAHUU
MATEMATHUYCCKUX YTBep)KI[GHI/Iﬁ " POJIM aKCUOMATHKU B IPOBCACHUN ACAYKTUBHBIX pacCyixK-
JICHUI;

I1P10

c(OpMHPOBAHHOCTh MOHATHUMHOIO ammapara IO OCHOBHBIM pa3/iejaM Kypca MaTeMaTHUKH;
3HaHUI OCHOBHBIX TeOpeM, POPMYJ U YMEHHS UX MPUMEHATh; YMEHUS JOKa3bIBaTh TEOPEMBbI
Y HaXOJIUTh HECTaHJIaPTHbIE CIIOCOOBI pEelIeHUs 3a/1ay;

I1P11

c(OpPMHPOBAHHOCTh YMEHUN MOJIEINPOBATh PEANbHbIE CUTYAI[MH, MCCIEI0BAaTh MOCTPOCH-
HbIE MOJIEJIN, HHTEPIIPETUPOBATH MOJYYEHHBIN PE3YyJIbTaT;

[1P12

C(I)OpMI/IpOBaHHOCTB HpCIICTaBJ'ICHI/Iﬁ 00 OCHOBHBIX IMOHATHSAX MAaTE€MaTUYECKOTO aHalu3a U
nux CBOI\/IICTBaX, BJIAAICHUC YMCHHUEM XAapaKTCPHU30BaTh IMOBCACHUC q)yHKHHfI, HCITIOJIB30BaHHUEC
TMOJIYYCHHBIX 3HAHUH JJI OIMMCAHUSA U aHAJIM3a PCAJIbHBIX SaBHCHMOCTeﬁ;

I1P13

BJIAJICHUE YMEHUSIMU COCTABIICHUS BEPOSITHOCTHBIX MOJEJEHN IO YCIOBHUIO 33/1a4d U BBIYMC-
JICHUS] BEPOSATHOCTU HACTYIUJICHUS] COOBITUH, B TOM YHUCIIE C IPUMEHEHHEM (OopMyJ KOMOUHA-
TOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEN; MCCIENOBAHUS CIIyYaWHbIX BEJIWYHUH I10
VX PACTIPEJEIIECHUIO.




3 COAEP KAHUE U TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI'O ITPEJIMETA

3.1 Conepsxkanue yueOHOro npeamera

BBE/IEHUE

BxoaHol koHTposb. MHCTPYKTHBHBIN 0030p cofepkaHusl y4eOHOTO IpeaMeTa U 3HaKOMCTBO 00Y-
YaIOUIUXCSl C OCHOBHBIMHU YCIIOBUSIMH M TP€OOBAaHUSMH K OCBOCHHIO TIPOTPAMMBI.

Cooepoicanue yuebno2o mamepuana:

MareMaTtuka B HayKe, TEXHHKE, SKOHOMHKE, WH()OPMAIIMOHHBIX TEXHOJOTHSAX M IMPAKTHYCCKOU
nestensHOCTH. ey v 3a1aun n3ydeHus MaTeMaTuku rpu ocBoeHun npodeccuii CI1O u cienuambHOCTH
KommbroTepHbie cHCTEMBI 1 KOMITJIEKCHI.

Buabl yueOHoii 1eATEIbHOCTH

O3HaKOMJICHHE C POJIbI0 MAaTEMAaTHKH B HayKe, TEXHUKE, SJKOHOMHUKE, WHPOPMAIIMOHHBIX TEXHOJIO-
TUSIX U MPAKTHUECKOU JesTenbHOCTH. O3HAKOMJICHUE C LIEJISIMH U 3a/layaMy U3YYeHHUS] MAaTEMaTUKH TpU
ocBoernu npodeccuii CI1O u cnennanbsHOCTH KOMITBIOTEPHBIE CHCTEMBI M KOMILIICKCHI.

Pa3zgen 1 AJITEBPA

Tema 1.1 PazBuTne noHsATHS 0 YHCJIE

Hensie u panuoHanbHble uyucia. JleicTBuTenbHbie uncna. [IpubnvkenHbie BbraucieHus. Kom-
IJIEKCHbIE YKclia. PallMoHanbHble ypaBHEHUS U HEpaBEHCTBA. PaBHOCWIIBHOCTh ypaBHEHUH, HEPABEHCTB,
cucteM. OCHOBHBIC MPUEMBbI UX pelieHus (pa3ioKeHne Ha MHOXKHUTEIH, BBEICHHE HOBBIX HEM3BECTHBIX,
MOACTaHOBKA, Tpaduueckuii MeTox). MeTo1 MHTEpPBAJIOB.

Buabl yueOHoil 1eATeIbHOCTH

Brimonnenue apupMeTndeckux ASMCTBUIA HAJl YUCIaMU, COYETasl YCTHbIC U TMChbMEHHBIE IPUEMBI;

HaXOXICHUE NPHUOIMKEHHBIX 3HAYCHUS BEJIMYMH W MOTPENIHOCTEH BBIYMCICHUHN (20COTIOTHOW U
OTHOCHUTEINIbHOM); CpaBHEHHE YHCIIOBBIX BBIPRXKECHUN; HAXOXKJIEHHE OUIMOOK B MpeoOpa3oBaHUSX U BHI-
YUCJICHUSAX (OTHOCHUTCS KO BCEM ITYHKTaM MPOTPaMMBI).

O3HakOMJICHHE C TPOCTEHIIMMU CBEJCHUSIMH O KOPHAX alreOpandeckux ypaBHEHUH, MOHATHUIMUI
HCCIIEA0BAHUS YPABHEHUHN U CUCTEM YPaBHEHHM.

N3ydenue teopun paBHOCUIIBHOCTH ypaBHEHUW U ee nmpuMeHeHus. [IoBTopeHue 3anucu pereHus
CTaHJAPTHBIX YPAaBHEHH, MPUEMOB IIPeoOpa30BaHus YPaBHEHUM /71l CBEICHUS K CTaH/IapTHOMY YpaBHeE-
Huto. PerieHne cucteMm ypaBHEHUH C MPUMEHEHHEM PAa3IMUYHBIX COc000B. O3HaKOMIIEHHE C OOIIMMU
BOIIPOCAMH pEIICHUSI HEPABEHCTB M MCIOJIB30BaHUE CBOWCTB U TpaukoB GYyHKIMMA TIPU PEIICHUU HEpa-
BEHCTB.

Perrenue HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHHEM Pa3JIMUHBIX CIIOCOOOB.

[IpumeHeHne MaTEMaTHUYECKUX METOOB JUIsSl PEIIeHUsI COJIEPKATENbHbBIX 3a/1ad U3 Pa3IUYHbIX 00-
JIaCTe HAyKU U MPAKTUKU. HTeprpeTHpOBaHUE PE3YIBTATOB C YYETOM PEAJbHBIX OTPAHUYCHUM.

Tema 1.2 ®ynkuum u rpaguku

Oynkiun. O61acTh onpeeneHuss 1 MHOKECTBO 3HAUEHU; rpaduk QyHKIUH, TOCTpoeHue rpadu-
KOB (DYHKIIMH, 33JaHHBIX Pa3IMYHBIMU CIIOCOOAMH.

CpoiictBa QyHKIIMH. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTh, OTPAHUYEHHOCTh, MEPUOJUYHOCTb.
IIpomexyTku Bo3pacTaHusi U yObIBaHMs, HAauOOJIbLIEE M HAUMEHbILEE 3HAYEHUs, TOUYKH IKCTpEMyMa.
I'padpuueckas untepnperanus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEH B peabHBIX MPOLECCAX U SIB-
neHusx. Apudmernyeckue onepaunu Haja ¢yHkuusMu. Crnoxsas ¢GyHkuus (kommosuuus). [lonstue o
HENPEPbIBHOCTH (PYHKIUH.

O6parsbie pynkiuu. O6macTh onpeaeneHns U 00aacTh 3HaUeHU oOpaTHOU GyHKIuuU. ['paduk 006-
paTtHO#l QyHKIUH.

[Ipumenenue GyHKIUN U rPpa@UKOB B IKOHOMUKE.

Buabl yueOHoI 1eATeJIbHOCTH

O3HakOMJIEHHE C TOHSITHEM NIEPEMEHHOI, MPUMEpaMu 3aBUCUMOCTEN MeX 1y epEeMEHHbBIMH.



O3HakoMJIeHHE C TIOHATHEM rpaduka, onpeencHre MPUHAIEKHOCTH TOYKU IpaduKy (yHKIUU.
Omnpenenenue 1o ¢hopmyJsie IpocTenIell 3aBUCUMOCTH BUa ee rpaduka. Beipakenue mo ¢hopmyse oqHOU
nepeMeHHol uepe3 npyrue. O3HakoMieHue ¢ omnpeneneHueM GpyHkuu, GopmynupoBanue ero. Haxox-
neHue objacTu onpeaeneHus U obsactu 3HaueHuM QyHkuuu. O3HaKOMIIEHHE ¢ TpuMepamMu (QyHKIHO-
HAJIBHBIX 3aBUCHUMOCTEH B peaJIbHBIX MPOIeCccax U3 CMEXHBIX TUCIMILIMH. O3HaKOMIIEHHE C I0Ka3aTellb-
HBIMH PACCYXJACHHUSIMH HEKOTOPBIX CBOMCTB JIMHEWHOM U KBaJpaTUYHON (YHKIUI, IPOBEACHNUE UCCIIE0-
BaHUS JIMHEHHOW, KYCOYHO-TMHEHHOW, APOOHO-IMHEHHOW M KBaJpaTUIHONH (DYHKIUH, TTOCTPOCHUE HX
rpadukoB. [loctpoenue u urenue rpadpukoB ¢ynkiuii. Mccnenosanne ¢ynkuuu. CoctaBieHHe BUIOB
(GyHKIMH IO JaHHOMY YCIIOBHIO, PELICHHE 3a7a4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIIMH.

Wzyuenune nouamus obpamuoi yHkyuu, OTNpeNeIeHne BUIa U MOCmpoeHue spaguxka oopamHou
@yHKYUU, HaxodNCOeHUe ee obaacmu onpedeieHus u ooracmu 3Hadenuil. IIpumeHeHne CBOMCTB QyHKIIUN
MIPU UCCIICIOBAaHUH YPaBHEHHUH M PEIICHUH 33]1a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHITHEM CJIOKHOU (DYHKITUU.

Tema 1.3 Kopnu, crenenn u jorapugpmsl

Kopnu u crenenu. Kopau HaTypanbHOM cTeneH U3 4yucia U UxX cBoiicTBa. CTENeHu ¢ palvoHallb-
HBIMM I10Ka3aTesIMU, UX cBOMCTBA. CTENEHM C IEHCTBUTEIIBHBIMM MOKa3aTeasiMu. CBOMCTBA CTENEHU C
JNIEUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm. Jlorapudm uncia. OcHoBHOe JorapudmMuyeckoe TOXKAECTBO. JlecsTuyHbIe 1 HaTypaib-
Hble Jorapudmsl. [IpaBuna nefictBuii ¢ morapudmamu. [lepexos kK HOBOMY OCHOBaHUIO.

IIpeoOpa3oBanue anredpandeckux BblpakeHHH. IIpeoOpa3oBaHue palMOHAIBHBIX, UPPALUOHANb-
HBIX, CTETICHHBIX, TOKA3aTeIbHBIX U JIOTApHU(PMUIECKUX BHIPAKCHHA.

IToka3zarenbHast u norapudmudeckas ¢pyHkuuu. Onpenenenuss GyHKUUH, UX CBOMCTBA U rpadUKH.
[IpeoOpazoBanus rpadukoB. [lapaiienbHBII TIEPEHOC, CUMMETPHUST OTHOCHUTEIBHO OCEH KOOpIWHAT, H
CUMMETpHUSI OTHOCUTEJIBHO Haydajga KOOPAMHAT, CUMMETPUS OTHOCUTENBHO IPSIMOM, PACTSKEHUE U CXKa-
THE BJOJIb OCEN KOOpAUHAT.

IToka3zarenbHble U Jorapupmuueckue ypaBHeHHs. OCHOBHbBIE IMPUEMbl UX pellieHHs (pa3iokKeHue
Ha MHOYKUTEJIN, BBEJICHHE HOBBIX HEM3BECTHBIX, IOJCTAHOBKA, TpauueCKUil METON).

[Toka3zarenbHble U JorapugmMuyeckie HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PEIICHHUS.

Buab1 yueOHoii 1eATEIbHOCTH

O3HaKOMJIEHHE C TOHATHEM KOPHS N-1i CTENIEHH, CBOMCTBAMM PaJMKaJIOB U C IIPaBUJIaMU CPaBHEHH-
eM KopHed. @opMyJIMpOBaHNE ONPENEICHUs KOPHS U CBOWCTB KOpPHEW. Brluncienue u cpaBHEHUE KOp-
Hell, BBIOJTHEHWE MPUKHUJKU 3HaueHHust KopHs. [IpeoGpa3oBaHue 4nuCiIOBBIX U OyKBEHHBIX BBIPAXKEHUH,
coJiepKallMX paauKaiibl. BelonHeHne pacyeToB 1o ¢popMysaM, COAEpKaIIUM paguKaibl, OCYIIECTBIAA
HE00X0/AMMBbIE TIOJICTAHOBKHU M NpeoOpa3oBaHus. OnpeneneHne paBHOCHIBHOCTH BBIPRXXEHUH ¢ paguKa-
namu. Pemenune nppannoHanbHbeIX ypaBHeHHH. O3HaKOMIIEHHE C TIOHSATUEM CTENEHU C JEHCTBUTEIbHBIM
nokaszareneM. HaxokaeHue 3HaueHHWH CTENEHH, UCMOib3ysd MPU HEOOXOAMMOCTH HHCTPYMEHTAJIbHbIE
CpeacTBa. 3anuchiBaHUE KOPHS N-il CTENIEHU B BUJIE€ CTENEHU C APOOHBIM MoKa3aTesieM u HaobopoT. dop-
MYJIMDOBAaHHUE CBOMCTB CTEIICHEW. BhIuKMCiIeHHE CTEneHel ¢ pallMOHAJIbHBIM II0KA3aTeJIEM, BBIIIOJIHEHUE
MIPUKUIKY 3HAUEHUS CTENeHH, CpaBHEHUE crerneHell. [IpeoOpa3oBaHre YNCIOBBIX U OYKBEHHBIX BbIpaxe-
HUH, cofiepKallluX CTENEHH, IPUMEHsISI CBOMCTBA. PelieHne nokasarenbHbIX ypaBHEHHH. O3HaKOMIIEHHE
C IPUMEHEHUEM KOPHEW U CTEIICHE! TP BBIYUCIICHUU CPEIHUX, NIPU JCIIEHUU OTPE3Ka B «30JI0TOM cede-
HUW». Perienne npukiaaHbIx 3a7a4 Ha CJI0KHbIE IIPOLICHTBI.

Brinonnenue npeodpazoBaHuil BeIpaXeHH, MpuMeHeHHe GopMyJ, CBA3aHHBIX CO CBOMCTBaMHU CTe-
neHei u jgorapudmon. OnpeneneHne 00IaCTH JAOMYCTUMBIX 3HAYCHUN JIOTapU(PMHUECKOTO BBIPAKECHUS.
Pemenue norapudmuueckux ypaBHEeHHH.

Beruucnienne 3HaueHuit QpyHKIMM 1O 3HaYeHHIO apryMeHTa. OmpeneneHue MoJ0KEHHUs TOYKH Ha
rpaduke Mo ee KoopaAuHaTaM U HaoOopoT. Mcronp3oBanue CBOMCTB (DYHKIIMM /711 CpaBHEHUSI 3HAYCHUN
creneHei u norapudmos. [locTpoenne rpaduKoB CTENEHHBIX U JOrapu(pMUUECKUX ()YyHKIHHA.

Pemenne nokazarenbHbIX U JIOTapu(MUYECKUX YPAaBHEHUN M HEPABEHCTB MO M3BECTHHIM aJTOPUT-
Mam.



Pa3znesn 2 OCHOBBI TPUTTOHOMETPUHN

Tema 2.1 OcHoBHbBIe NOHATUSI TPUTOHOMeTPHH. [IpeoOpazoBaHusi TPUTOHOMETPHYECKUX BbIpaKe-
HMH.

OcHoBHble nIoHATUA. Paguannas mepa yria. BpamarensHoe asmkenne. CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCJIA.

OcCHOBHBIE TPUTOHOMETpUYECKUE TOXAeCcTBA. PopMynsl npuBeaeHus. @opmyiibl ciioxxeHus. Pop-
MyJIbl yABOCHHs. POpPMYJIBI TOJIOBUHHOTO YTJIa.

[TpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPHUUECKUX BhIpakeHH. [IpeoOpazoBaHne CyMMBI TpH-
TOHOMETPUYECKUX (PYHKIUI B IPOU3BEAECHUE U IPOU3BEIECHUS B CyMMY. BblpaxkeHue TpuroHomerpuue-
CKuX (PYHKIMIA Yepe3 TAaHT€HC IMOJIOBUHHOTO apryMEHTa.

Tpuronomerpuueckue pynkuu. CBoiicTBa U rpauKH CUHYycCa, KOCUHYCA, TAHI€HCA U KOTaHIeHCA.
[TpeoOpazoBanus rpadukos. [lapamiensHbIil IEpeHOC, PACTHKEHHUE U CKAaTHE BIOIL OCEH KOOPAMHAT.

Buabl yueOHo# 1eATeJIbHOCTH

N3yuenue paquaHHOrO METOJIa U3MEPEHHUs YITIOB BPAILEHUS U UX CBA3M C rpaaycHou mepou. M3o-
Opa’keHHue yrioB BpaLCHHs HA OKPYXHOCTH, COOTHECEHHE BEIMYMHBI YIJIa C €r0 pacloyoKEHUEM.

DopMyIMpPOBAHUE ONPEIEICHUN TPUTOHOMETPUUYECKUX (DYHKIUHM NI YIJIOB IOBOPOTa U OCTPBIX
YTJIOB MPSAMOYTOJIBHOTO TPEYTOJbHUKA U O0BSICHEHHE X B3aUMOCBS3H.

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOKIECTB JUIsl BBIUMCIEHUS] 3HAUYEHUM TPUTOHOMET-
pruecKuX (QyHKIMHA 0 OTHON U3 HUX.

N3ydyeHne ocHOBHBIX (OPMYJT TPUTOHOMETPUU: (POPMYJIBbI CIOKEHUS, YIBOCHUS, MpeoOpa3oBaHUsL
CYMMBbI TPUTOHOMETPUYECKUX (YHKLUH B MPOU3BEICHHE U IPOU3BEACHUS B CYMMY M NPUMEHEHUE IPU
BBIUYHCIICHUH 3HAUYEHUSI TPUTOHOMETPUUYECKOTO BBIPAKEHUS U YIIPOLIEHHUS €TO0.

O3HaKOMJIEHHE CO CBOMCTBAMM CHMMETPHUM TOYEK HA €AMHUYHOW OKPYKXHOCTHU U NPUMEHEHHE HX
JUI BbIBOJIA (DOPMYJI IPUBEACHHUS.

O3HakoMJICHHE C MOHSATHEM HENpPEepbIBHOW nepuoanyeckoi (GyHKIMH, GOpMyTupoBaHHE CBOMCTB
CHHYCa U KOCHHYCa, IIOCTPOCHUE UX TPa(YUKOB.

O3HakoMJICHHE C TOHATUEM FApPMOHMYECKUX KOJIeOaHUN U MPUMEPaMU F'ApMOHUYECKUX KOJIeOaHM
JUIS. OIIMCaHMSI ITPOLIECCOB B (PU3MKE U APYTUX 00JIaCTAX 3HAHUS.

O3HakoMJICHHE C TIOHATHEM Pa3phIBHOM Meproarueckoi (yHKIMU, (OPMYIMPOBAHUE CBOMCTB TaH-
reHca U KOTaHTeHca, MOCTPOEHUE UX TpaduKOB.

Tema 2.2 Tpuronomerpuyeckue ypapHeHHsl 1 HEPABeHCTBA

TpuroHomeTpruyeckue ypaBHEHHs U HEpaBeHCTBA. [Ipocrelinine TpUroHOMETpUUECKNE YPaBHEHUS.
Tpuronomerpuyeckue ypaBHeHUs. OCHOBHBIE NPUEMBI UX pEIIEHUs (pa3iioKeHHEe Ha MHOXKUTEINH, BBe-
JIeHHEe HOBBIX HEU3BeCTHBIX). [IpocTeiiine TpUroHoMeTpuuecKue HepaBeHCTBa.

OOpaTHble TPUTOHOMETPUYECKUE PYHKIIMH. APKCUHYC, apKKOCUHYC, ApKTaHT'€HC.

Buabl yueOHoil 1eATEIbHOCTH

O3HaKOMJIEHHE C MOHSATHEM OOpaTHBIX TPUTOHOMETpUUecKuX ¢QyHKIMi. M3ydyeHue onpeneneHuit
apKcHHyca, apKKOCHHYCa, apKTaHI'eHca 4yucia, (OopMyIMpPOBAaHUE UX, M300paKeHUE HA €IUHUYHON OK-
PY’KHOCTH, IPUMEHEHUE MPU PEILICHUN YPAaBHEHUH.

Pemenue no ¢gopmynaMm U 1Mo TPUTOHOMETPHUUECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPUYECKUX
ypaBHeHUl. [IpuMeHeHne o0ImMX METOIOB PEIICHHsS YpaBHEHUH (MPUBEICHHUE K JMHEHHOMY, KBaJpaT-
HOMY, METOJ Pa3JIOKEHUs] Ha MHOXXUTEIM, 3aMEHBl IIEPEMEHHOM) MPU pPEeIICHHUH TPUTOHOMETPUUYECKUX
ypaBHEHUH. YMEHHE OTMeUaTh Ha KPyre pelieHus: MPOCTEHIINX TPUTOHOMETPUYECKIX HEPABEHCTB.

[TpumeHeHne CBOMCTB (DYHKIMIA A CpaBHEHUsI 3HAUEHUI TPUTOHOMETPUYECKUX (PYHKIUH, pere-
HUS TPUTOHOMETPUYECKUX YPABHEHUH.

[TocTpoenue rpadKoB 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIMI 1 ollpeaeneHue mo rpadukam ux
CBOMCTB.



Pa3znesn 3 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tema 3.1 IlpousBoaHasi pyHKUMHU U ee IPMMEHEeHHE B IKOHOMUKeE

ITocnenoBarensHocTH. CrIOCOOBI 3a1aHUS U CBOMCTBA YMCIIOBBIX MocieaoBaTenpHocTel. [Tonarue o
npeneie nocienosareabHocT. CyllecTBOBaHME Ipesiesa MOHOTOHHOW OTrpaHMYEHHOW IOCIIE10BaTeNlb-
Hoctu. CyMMUpOBaHHEe NOCIE0BaTeIbHOCTEH. becCkoHeUHO yObIBaroIas reoMeTpudeckas nporpeccust u
ee cCyMmma.

[IpousBognas. IloHsTHE O MPOM3BOAHON (PYHKIMH, €€ TEOMETPUUYCCKUU M (PU3UYECKHH CMBICI.
VYpaBHeHHe kacaTenbHOU K rpaduky GyHkiuu. [Ipon3BogHbIE CyMMBI, Pa3HOCTH, TPOU3BEACHUS, YACTHO-
ro. IIpou3BosiHbIe OCHOBHBIX IeMEHTAapHbIX (GYyHKUUH. [IpruMeHeHHe NMPOM3BOAHOM K HCCIIEIOBAaHUIO
¢bynkuuii 1 nocrpoenuto rpadukos. [IponsBogHbIe 00paTHON QYHKIINH U KOMITO3UINH () YHKITHA.

IIpumepsl MCNOAB30BaHUS MPOU3BOAHON [UIsl HAXOXKACHUS HAWIYUIIEr0 PEIICHUs B IMPHUKIAIHBIX
3amavyax. Bropas mpousBoHas, €€ TeOMeTpHUeCKuid U (pu3uUeckuii cMbIci. HaxoxkieHue CKOpOCTH st
nporiecca, 3alaHHOro GopMysoi U rpaduKoM.

IIpuMeHeHne NpOU3BOJHON B 3KOHOMUKE.

Bupabl yueOHoil 1eATEIbHOCTH

O3HaKOMJICHHE C TIOHATHEM YHWCIIOBOW MOCIENOBATEIBHOCTH, CIOCO0AMH €€ 3aJaHHsl, BBIYMCIIE-
HUSIMH ee WwieHOB. O3HakomiaeHue ¢ nonamuem npeoeia nocieoogamenvhocmu. O3HaAKOMIIEHUE C BbIYHC-
JICHHEM CYMMBI O€CKOHEYHOTO YMCIIOBOTO psiJia Ha MPUMEPE BBHIYMCICHUSI CYMMBI OECKOHEYHO YOBIBAIO-
el reoMeTpudeckoil nporpeccun. Pemenue 3ai1a4 Ha npuMeHeHue GopMysbl CyMMbl OECKOHEUHO YOBbI-
BAIOLIECH r€OMETPUIECKON MPOrPECCHH.

O3HakoMJIEHHE C TOHATHEM NpPou3BOAHON. M3yueHue u ¢GopmynupoBaHue ee MEXaHHYECKOTO U
Tre€OMETPUUYECKOTO CMBICIIA, U3YUYEHUE alTOPUTMa BBIYMCICHHS NMPOU3BOJHON HAa NMPHUMEPE BBIYMCIICHUS
MI'HOBEHHOH CKOPOCTHU M YIJI0BOro ko3¢ ¢uimenrta kacatenpHo. CocTaBieHue ypaBHEHHs KacaTelbHON
B o0mieM Buje. YcBoeHHe npaBmi auddepeHnnpoBanus, TabIUIIbI MPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHK-
i, npuMeHeHue 1 auddepeHumpoBanust pyHKIMM, COCTaBIEHUS YpaBHEHUS KacaTenbHOM. V3yuenue
TEOPEM O CBSI3M CBOMCTB (PYHKIIMH M TIPOU3BOJIHOM, opMyinHpoBKa ux. [IpoBeneHne ¢ moMOIb0 Ipon3-
BOJIHOM uccnenoBaHus (QyHKIMH, 3aaHHON (OpMYNIOH. Y CTaHOBJIEHUE CBA3H CBOMCTB (DYHKLIMU M MPO-
M3BOJHOM IO UX TpaduKaM.

[TpumMeHeHne MPOU3BOAHON JUIsl pelIeH s 3a/1a4 Ha HaX0XJIeHHe HauOOobIIero, HAMMEHBIIETO 3Ha-
YEeHMs U Ha HaX0XKJIEHUE SKCTpeMyMa.

Tema 3.2 UHTErpasa u ero npuMeHeHue.

IlepBooOpasHas u uHTerpai. IlpumeHeHue onpeaeneHHOro MHTerpana s HaXOXKACHUS IUIOMAaAn
KpuBosnnHenHoM Tpanenun. ®opmyna Hetotona-JleitOuuna. [Ipumepsl npuMeHeHUs HHTErpaia B PU3NKe
U TEOMETPUHU.

Buabl yueOHoii 1eATEIbHOCTH

O3HakoMJICHHE C MTOHATHEM MHTerpaja U nepBoodpasHoii. M3ydyeHue npaBuia BHIYUCICHUS NIEPBO-
oOpasHoii u Teopembl HploToHa- JleiiOHuna. Pemenne 3a1a4d Ha cBs3b 1epBOOOPA3HOM U €€ IPOU3BOJHOM,
BBIUUCIIEHHUE [1EPBOOOPA3HOI Il JaHHOM (QYyHKIIMH.

Pemenue 3a1a4y Ha MpUMEHEHNE UHTETpaia Ui BIYUCICHUS (U3NYECKUX BETUYUH U TUIOIIAeH.

Paszgea 4 TEOMETPUSA

Tema 4.1 KoopauHaThbI U BEKTOPBI.

[IpsimoyronbHas (AekapToBa) cUcTeMa KOOpJIMHAT B MpocTpaHcTBe. DopMysa pacCTOSHUS MEXKIY
IBYMsI TOUKaMH. Y paBHEHUS CPepbl, MIOCKOCTU U MPSMOM.

Bextopsl. Monyinb BekTopa. PaBeHCTBO BEKTOpOB. C0’KEHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha
yucno. PaznmokeHne BEKTOpa M0 HANPABICHUSAM. YTOJ MEXAy AByMs BekTopamu. [Ipoeknus BekTopa Ha
ocb. Koopaunats! Bekropa. CkalisipHOE ITPOU3BENEHNE BEKTOPOB. Mcnonp30BaHNEe KOOPAMHAT U BEKTOPOB
IIPY PEIICHUHA MAaTEMATHYECKUX W NMPUKIIAJHBIX 33/1a4.

Buabl yueOHoil 1eATEIbHOCTH



O3HaKOMJIEHME C MOHATUEM BEKTOpa. M3yueHue 1exkapToBoil CUCTEMbI KOOPAMHAT B IPOCTPAHCTBE,
IIOCTPOEHHE IO 3alaHHBIM KOOpAMHATaM TOYEK M IJIOCKOCTEM, HaXOXKACHUE KOOPAUHAT TOYEK.

HaxoxxneHne ypaBHEHUN OKPYXHOCTH, Cepbl, TUIOCKOCTH. BbIunciienne paccTosTHUNH MeXIy TOY-
kaMu. M3ydeHune CBOMCTB BEKTOPHBIX BEJIMYHH, ITPAaBUJI PA3JI0KEHUS BEKTOPOB B TPEXMEPHOM IIPOCTPAH-
CTBE, IPABWJI HAXOK/JIEHUs KOOPAMHAT BEKTOpA B IIPOCTPAHCTBE, NIPABUII IEUCTBUI C BEKTOPAaMH, 3aJaH-
HBIMHM KOOPJIUHATaMH.

[IpuMeHeHne TeopuH NpU PELICHUM 3a]a4 Ha ACHCTBUA C BEKTOpaMmu. M3ydeHue CKalsipHOro mpo-
U3BENICHUS BEKTOPOB, BEKTOPHOI'O YPaBHEHMS NPSIMOM U IIJIOCKOCTH

IIpuMeHeHne Teopur IpU PEIICHUM 3a1ad Ha JEHCTBUsA C BEKTOPaMH, Ha KOOPAWHATHBIM METOZ,
IIPUMEHEHHUE BEKTOPOB Ul BBIYMCICHUS BEJIMYUH YITIOB U PACCTOSHUM.

O3HaKOMJIEHHE C J10Ka3aTEIbCTBAMH TEOPEM CTEPEOMETPUH O B3aUMHOM PACIIOJIOKEHUU MPSAMBIX U
IJIOCKOCTEH € NCIOJIb30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonokeHue ABYX MPsSIMbIX B IpocTpaHCTBe. [lapaimienbHOCTh IPSMOM U TIIOCKOCTH.
[TapannensHoCTh MIockocTel. [lepneHAUKyIIPHOCT NPSAMOM U IIJIOCKOCTH.

[lepneHuKymsp ¥ HAKJIOHHAsA. YTOJ MEXAY IIPAMOM U IUIOCKOCTBIO. JIBYIrpaHHBIN yroJl.

VYron mMexnay miockocTsaMu. IlepneHukynsipHOCTh IBYX miockoctell. ['eomerpuueckue mpeobdpa-
30BaHMs IIPOCTPAHCTBA: MAPAJUICIBHBIN IIEPEHOC, CUMMETPHUs OTHOCUTENBHO IIIOCKOCTH. [lapamensnoe
npoekTupoBanue. [1nomane oproroHansHON npoekuuu. M300paxenne NpocTpaHCTBEHHbBIX QUTYp.

Buab1 yueOHoii 1eATEIbHOCTH

DopMyIMpOBKAa U NPUBEACHHUE JI0KA3aTEIbCTB IPU3HAKOB B3aMMHOIO PACIOJIOKEHUS IPSAMBIX U
I0cKoCTe. Pacnio3HaBaHHMe Ha deprexkax M MOAECIAX PA3IMYHBIX CIy4aeB B3aWMMHOIO PaCIOJIOKECHUS
IPSIMBIX U INIOCKOCTEH, apTyMEHTUPOBAHUE CBOMX CYXAeHUN. DOpMyJIMpOBaHUE ONPENEICHUM, IIPU3Ha-
KOB M CBOWCTB IapAJIJIEbHBIX M NEPIEHAUKYJISPHBIX IUIOCKOCTEW, IBYTPAHHBIX U JIMHEWHBIX YIioB. BbI-
IIOJIHEHUE MTOCTPOCHHUS YIJIOB MEXY IPSIMBIMU, IIPSIMON U INIOCKOCTBIO, MEKIY INIOCKOCTSMH I10 OIHCa-
HUIO U pacllo3HABaHUE UX HAa MojeisiX. [IpruMeHeHHne NPU3HAKOB M CBOMCTB PAaCIOJIOKEHUS NPSMBIX U
IUIOCKOCTEH MpU perieHuu 3aad. M3o0paxkeHue Ha pUCYHKaX U KOHCTPYHPOBAHHE HA MOJENSX MEpIIeH-
JUKYJISIPOB M HAaKJIOHHBIX K IUIOCKOCTH, MPSAMBIX, NApPAJIENbHBIX IUIOCKOCTEH, YIJI0B MEXKIY IPSIMON U
IUIOCKOCTBIO M1 0OOCHOBAaHUE MTOCTPOEHHS.

Pemenue 3aau Ha BBIUMCIIEHHE T€OMETPUUECKUX BeIMYMH. ONMCBHIBAHNE PACCTOSIHUS OT TOUYKH 10
IJIOCKOCTH, OT IPSAMOH 10 TUNIOCKOCTH, MEXY INIOCKOCTAMHU, MEXY CKPEIMBAIOIIUMU IPSIMbBIMHU, MEKIY
MIPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.

dopMynupoBaHHE U JIOKAa3bIBAaHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeMbl CYIECTBOBAHUS,
cBoiicTBa). 300pakeHue Ha yepTexax U MOJEISAX PACCTOSIHUS U 000CHOBaHHE CBOMX CyxaAeHul. Ompe-
JIeJICHUE U BBIUMCIIEHUE pAacCTOSIHUM B npocTpaHcTBe. [IpuMenenne GpopMyn u TeopeM IUIaHUMETPUH JIIs
pemienus 3aga4. O3HaKOMJIEHHE C MOHSATUEM MMAPAJIIEIbHOTO MPOEKTUPOBAaHUS U ero cBoiicTtBamu. dop-
MYJIMPOBAHHUE TEOPEMBI O IUIOLIAAN OPTOrOHAJILHOU IIPOCKLIIUMA MHOTOYT OJIbHUKA.

[Ipumenenue Teopuu A 0OOCHOBAHUSI MOCTPOECHUN M BBIYMCIECHUN. APryMEHTHUPOBAaHUE CBOUX
CYXJIEHUI 0 B3aUMHOM pacIloIOKEHUH POCTPAHCTBEHHBIX UTYP.

Tema 4.3 MHOrorpaHHMKH M KpPyIJible Tesa

Bepuunsl, pebpa, rpanun MHOrorpanHuka. PassepTka. MHOrorpaHusle yrisl. Beimykiibie MHOTO-
rpanHukd. Teopema Oinepa. [Ipusma. [Ipsmasa n HakimoHHas npusMma. [IpaBuibHas npusma. [lapamnene-
nunen. Ky6. [Tupamuna. [lpaBunbHas nupamuaa. Ycedennas nupamuaa. Terpasap. Cummerpun B Kyoe,
B Mapajuienenumnesae, B npusme u nupamuae. CeueHus Kyoa, IpuU3Mbl U TUPAMHUIBL.

[IpencraBnenue o MpaBUIbHBIX MHOTOIPaHHUKAX (TeTpa’ape, Kyoe, OKTad/pe, T0JAeKadIpe U HKO-
caxpe).

Hunuuap u kKoHyc. YceueHHbIH kKoHyc. OCHOBaHUE, BHICOTa, OOKOBasi MOBEPXHOCTH, 00pa3yromias,
pasBepTka. OceBble CEUEHMs U CeueHMs, napauienbHble ocHoBaHMIO. [llap u cdepa, ux ceuenus. Kaca-
TeJIbHAs MIOCKOCTh K cepe.
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O6wem u ero usmepenus. Marerpansnas gopmyna oovema. opmynsl o0beMa Kyda, IpSIMOYTOJIb-
HOTO Napajulenenunena, npu3Msl, nuimsapa. @opmyssl o0beMa nupamMusl U KoHyca. GopMysisl IIIoIIa-
TIM TIOBEPXHOCTEN IIMITUHIpA U KoHyca. DopMyiel 00beMa m1apa 1 IIomaan chepsl.

ITonoGue ten. OTHOMIEHUS MIIOLIaiel MOBEPXHOCTEH U 0OBEMOB MTOIOOHBIX TE.

Buabl yueOHoii 1eATEIbHOCTH

Onucanue ¥ XapakTepUCTHKA PA3JINYHBIX BUJOB MHOTOTPAHHUKOB, IIEPEYUCIICHUE UX JJIEMEHTOB U
cBoiicTB. M300paskeHre MHOTOTPAaHHHKOB M BBHIMOJIHEHHE MOCTPOCHHUS Ha M300PaKEHHSIX U MOZIEISIX
MHOT'OI'PaHHHUKOB. BbluKcIeHNEe JTUHEHHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUIypalusiX,
apryMEHTHPOBAaHUE CBOMX CYXJCHUH. XapakTepuUCTHKa M HM300pakeHUE CEUCHHS, paA38epmKu MHO20-
2panHuKos, BbIUUCIIEHUE IuIomaaei nosepxHocrel. Iloctpoenune npocredmmx cedeHui Kyoa, MpU3MBI,
nupamubl. [Ipumenenne pakToB U CBeIEHUH U3 IUIAHUMETPHUH.

O3HakoMJIEHHE C BUJJAMU CUMMETPHM B IPOCTPAHCTBE, (POPMYyIUpOBaHHUE ONPEAEICHUN U CBOICTB.
XapakTeprucTUKa CUMMETPUH TEN BpallleHUs © MHOTOTPaHHUKOB. [IprMeHeHne CBONCTB CHMMETPUH TIpU
pewmieHnu 3aaad. Mcnosnb3oBaHue NpUOOPETEHHBIX 3HAHMU JUIsl MCCIENOBAHUSA M MOJEIUPOBAHUS He-
CIIOKHBIX 3a/1a4. M300pakeHne OCHOBHBIX MHOTOTPAHHUKOB M BBIIOJIHEHHE PUCYHKOB IO YCJIOBUSAM 3a-
Jad.

O3HakoMJICHHE C BHJaMH TeJ BpalleHus, (opMyInpoBaHHe WX ONpeAETeHUN U CBOHCTB. Dopmy-
JUPOBAHUE TEOPEM O CEUEHHUH IIapa IUNIOCKOCTBIO M IIOCKOCTH, KacaTelbHOH K cdepe. XapakTepucTHKa
U U300pakeHUe TeJl BpAIleHUs], UX pa3BEpPTKH, ceueHus. PeleHue 3aauy Ha MOCTPOEHUE CEUYEHUM, BbI-
YHCJIEHUE JUIMH, PACCTOSIHUM, YIJI0B, Iuonanei. IlpoBeaeHne qoka3aTelbHBIX PacCyKIEHUN NpU penie-
HuM 3a71a4. [I[puMeHeHne CBOWCTB CHMMETPUH TIPU PEIICHUH 33/1a4 Ha TeJla BPaIIeHUs,, KOMOMHAIIUIO Tell.
N300pakeHre OCHOBHBIX KPYTJIBIX T€J M BBIIOJIHEHUE PUCYHKA 110 YCIOBHUIO 33a4H.

O3HaKOMJIEHHE C MOHATHAMM IUIOIIAIU U 00beMa, akcuOMaMu U cBoiicTBamu. Pemenue 3agay Ha
BBIUMCIIEHHUE IUIOIIAJIeH TUIOCKUX (UTYp C MPUMEHEHHEM COOTBETCTBYIOUIMX (OpMYN U (akTOB U3 IUia-
HUMeETpHH. V3ydeHne TeopeM O BBIYMCICHHHA 00bEMOB IMPOCTPAHCTBEHHBIX TEII, PEIICHHUE 33/1a4 Ha MPH-
MeHeHue (popMyn BbUMCiIeHUs: 00beMoB. M3ydeHue hopMys Ui BBIYUCICHHUS IIJIOLIa el OBEpXHOCTEH
MHOTOTPAaHHHUKOB M TeJ BpameHus. O3HaAKOMIIEHHE C METOJIOM BBIYMCIICHUS TUIOIIAAN TOBEPXHOCTH c(he-
pel. Pernienue 3aa4 Ha BEIYMCIIEHHE IIJIOIAAEH TOBEPXHOCTH IPOCTPAHCTBEHHBIX TEIL.

Paznea S KOMBUHATOPUKA, CTATUCTHUKA Y TEOPUA BEPOSITHOCTEM

Tema 5.1 DiieMeHTBI KOMOMHATOPHKH

OcHOBHBIE TIOHATHS KOMOMHATOPUKH. 3a7a4 HA MOJACYET YUCJIA Pa3MEIICHHH, MepEeCTaHOBOK, CO-
yeraHuil. Pemenue 3anau Ha nepeGop BapuantoB. Popmysna OuHoMa HeroToHa.

CaoiicTBa OMHOMUHAIBHBIX KO3 dumenToB. Tpeyronbauk Ilackans.

Buabl yueOHoil 1eATEIbHOCTH

N3ydenue npaBui KOMOMHATOPUKH M IPUMEHEHUE IIPU pelIeHnH KOMOMHATOPHBIX 3a1a4 B UH(pOP-
MaTHUKE U IIPOrpaMMHUPOBaHUU.

Pemenne koMOMHATOPHBIX 33/1a4 METOAOM Ilepedopa U MO MPaBUILy YMHOKEHUS.

O3HakoMJICHHE C MOHATUAMU KOMOMHATOPUKH: pa3MEIEHUsIMU, COUETaHUSIMHU, IIEPECTaHOBKAMH U
dbopmynamu Juist ux BbrunuciaeHus. OObsicHEHUE U MpUMeHeHue GopMyIl JUIsl BBIYUCIIEHUS pa3MeEIleHHH,
NEPECTaHOBOK M COYETAaHUI MPHU PEelIeHNnH 33aJad B MHPOPMaTHKE U porpaMMupoBaHuy. O3HaKOMIIEHUE
¢ obuHomoM HbroToHa 1 TpeyrosnbHukoM Ilackans. Pemenne npakTHuecKux 3ajau ¢ UCIOJIb30BaHUEM I10-
HATHH U IpaBUJI KOMOWHATOPUKH.

Tema 5.2 DiieMeHTBI TeOpPHH BEPOATHOCTEH M MATEMAaTHYeCKOI CTATHCTHKH
CoObITHE, BEPOATHOCTH COOBITHUS, CIOXKEHHE U YMHOXKeHUE BeposTHocTel. [lonaTue o HezaBuCH-
MOCTH COOBITHI. JIUCKpeTHas ciy4aiiHasi BeIMYMHA, 3aKOH €€ paclpe/IeCHHUs.
UwucnoBble XapaKTEPUCTUKUA JTUCKPETHOW CiydyailHOW BenW4uHBI. [loHSITHE O 3aKOHE OONBIINX YHU-
cein. [IpuMeHeHue ciydaliHbIX BEIMYHUH B UCCIIEJOBAHUAX YKOHOMUYECKUX IIPOLIECCOB.
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[IpencraBnenue qaHHBIX (TaOJIMIIBI, AUArPAMMBI, TpaduKH), FeHepalbHasi COBOKYITHOCTh, BEIOOPKA,
cpeanee apugmernueckoe, mMenuana. [lonatue o 3agavax mareMaTHuecKoW craTUCTHKU. IIpumeHneHue

CTaTUCTHUYCCKUX I/ICCJIGI[OBaHI/If/'I B 5KOHOMMUKEC.

Buabl yueOHo# 1eATeJIbHOCTH

N3yueHne KIIacCHYECKOro OIPEACIICHUs] BEPOATHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME
BEPOATHOCTEN. PaccMoTpeHne NpuUMEpOB BBIUMCIICHHs BEPOATHOCTEH. PerieHue 3agad Ha BBIYMCIICHHE
BEPOSATHOCTEH COOBITHI. O3HAKOMIICHHE C TIPEICTABICHUEM YHCIOBBIX JAHHBIX M UX XapaKTePUCTUKAMH.

Pemenune npakTruueckux 3agad Ha 00pabOTKY YMCIIOBBIX JTaHHBIX, BEIYMCICHUE UX XaPaKTEPUCTHUK.

3.2 TemaTnuyeckoe JIAHMPOBaHKMe Y4eOHOI0 NMpeaMeTa

Y4yeOHasi Harpy3ka o0y4arImmxcst

2 = @
= = =
Pa3znen/ TeMa QUCHMIIHHBI = g g g 5 =
59 'S ” ¢ E ILnanupyembie pe3yabTarbl
=R
/M £ S E £ = OCBOCHMSA M CUMILIMHBI
Sz = %3
==& | &
3 =
Bsenenue 2 2
JIP4, JIP9, MPI MP3, MP4,
Pa3nea 1 Anreopa 104 | 36 34 34 | MPYIIPI, [IP2, IIP3, I1P4,
IIP5, TIPS, IIP10, I[1P12
Tema 1.1. Pa3BuTHe HOHATHSA O YHCIIE 30 | 10 10 10 ‘]]771;,4; j177f;92 %ﬁé%4%€)§
JIP4, MP1, MP3 MP4,
Tewma 1.2 ®yHkiuu u rpad@ukyd B S)KOHOMUKE 22 10 8 4 MP9, IIP1, I[IP2, TIPS,
TIPS, I1P10, I1P12
JIPY9, MP1, MP3, MP9,
Tewma 1.3 Kopnu, creneru u jorapu@msi 52 16 16 20 IIP2, TIP3, I[1P4, TIPS,
IIP10
JIPY9, MP1, MP3, MP9,
Paznen 2 OcHOBBI TPUTOHOMETPUM 47 15 15 17 11P3. [1P4, TIPS, TTP10
Tewma 2.1 OcHOBHBIE OHSTHS TPUTOHOMET- JIP9, MP1, MP3, MP9,
pun. [IpeoOpa3oBanusi TPUrOHOMETPUYECKUX | 28 8 9 11 1IP3, IIP4, IIPS, IIP10
BBIPAKECHU I
Tema 2.2 TpuronomeTpruyeckue ypaBHEHHS U 19 v 6 6 JIP9, MP1, MP3, MP9,
HEpPAaBEHCTBA 1IP3, I[IP4, 1IP10
Paznen 3 Hauana MmaTeMaTH4ecKoOro aHa- JIP9, JIP13, MP1, MP3,
3a 102 | 36 36 30 | MP5, MP9, IIP1, [IP2 TIP3,
IIPS, IIP10, IIP11, IIP12
JIPY, JIP13, MPI, MP3,
Tewma 3.1 IlpousBoaHas GyHKIIUU U €€ TIPU- 58 | 20 29 16 MP5, MPY, IIP1, IIP2,
MEHEHHE B DKOHOMUKE IIPS5, IIPS, IIP10, IIP] 1,
IIP12
JIPY, JIP13, MPI, MP3,
Tema 3.2. HTErpan u ero npuMeHeHue 44 16 14 14 MP5, MP9, TIPS, TIPS,
IIP10
JIPY, JIP13, MPI, MP3,
Pasnen 4 I'eomerpus 82 28 22 32 MP4, MP9, IIP2, [IP3,
IIP6, TIPS, IIP9,11P10
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JIP9, MP1, MP3, MP9,
Tewma 4.1 KoopauHaThl 1 BEKTOPHI 14 6 4 4 11P6.1TPS, IIP10
Tema 4.2 IIpsiMble 1 IJIOCKOCTH B TPOCTPaH- JIP9, MP1, MP3, MP4,
cTBE 30 10 10 10 MP9, [IP2, [IP3, [IP6,
IIP9,IIP10
JIPY, JIP13,MPI, MP3,
Tema 4.3 MHOTOTpaHHHUKH U KPYTJIbIE TEIa 38 12 8 18 | MP4, MP9, IIP1, IIP 3, IIP
6, IIPS, IIP10
Pasznen 5 KomOunaropuka, CTaTHCTHKA H 14 5 8 4 JIP4,JIP9, MP1, MP3, MP9,
TeopHus BePOATHOCTEM 1IP1, [IP7, IIPS, 1IP13
Tema 5.1 DneMeHTH KOMOUHATOPHUKH 6 4 2 JIP4,JIP9, MP1, MP3, MP9,
) IIP1, I[IP7, IIP8
Tema 5.2 DnemMeHTBl TEOPUH BEPOSITHOCTEN U JIP4, JIPY, MP1, MP3,
’ N 8 2 4 2 MP9, IIP1, I[IP7 IIPS,
MaTEMAaTHYECKOH CTaATUCTHKHU B SKOHOMHKE P13
Bcero 351 | 117 | 117 | 117
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4 YCJIOBUA PEAJIM3ALIMN YYEBHOI'O ITPE/IMETA

4.1 MaTepuaJbHO-TeXHMYeCKOe o0ecneuyeHne
Jlns peanu3anuy IporpaMMbl y4eOHOTo ImpeaMeTa MpelycMOTPEHbI CAeIyIOIue ClelHaabHbIe MO0-
MELIEHUS] U OCHAILIEHUE:

Tun u HauMeHOBaHNe CNEeNHATBHOTO
OcHaluleHHe CrelUAIbLHOr0 MOMeleHn s
noMenieHust

kaOuHeT MareMaTu4ecKuX JUCLMILIUH Pabouee mecTo mpemopaBarens: MEPCOHATIBHBIA KOMIIbIO-
Tep, paboune Mecta oOydJaronuxcs, J0cka ydeOHas, ydeo-
Hasi MeOeIb

[Tomemnenue s camocTosiTenbHOM pabo- | IlepcoHanbHbIe KOMIIBIOTEPHI ¢ MakeToM MS Office, Bbixo-

THI 00yYarOIINUXCS 7I0M B VIHTEpHET M ¢ IOCTYIIOM B 3JIEKTPOHHYIO HH(pOpMa-
[IMOHHO-00Pa30BaTEIbHYIO CPEY YHUBEPCUTETA

4.2 YyeOHO-MeTOAMYECKOE H HH(POPMALMOHHOE 00ecniedeHHe Ppeain3alii POrpaMMbl

OcHOBHbIE HCTOYHHMKH:

1.bammakoB, M. 1. Maremartuka [DnekTpoHHbIN pecypc] : yuebnuk / bammakoB M.U. — MockBa
: KumoPyc, 2019. — 394 c¢. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum mocryna:
https://book.ru/book/929528

2.10xno, H. C. Martemaruka [DnexTponnsiii pecype|: yueonuk / H.C. FOxno. — Mocksa : MH-
®PA-M, 2022. — 204 c. — (Cpennee npodeccronanbHoe obpasoBanue). — DOI 10.12737/1002604. -
ISBN 978-5-16-014744-4. - Texkcr: ANEKTPOHHBIH. - Pexum JI0CTyTa:
https://znanium.com/read?id=379702

JlomoJHuTeIbHbIEe HCTOYHUKH:

1.boromonos, H. B.Marematuka. 3agaun ¢ pemenusmu B 2 4. Yacts 1 [DnexTpoHHBINH pecypc]:
yuebHoe rmocodue i1 cpeHero npodeccruonanbHoro oopazosanus/ H.B.boromonoB.— 2-e uszn., ucrp. u
norm.— Mocksa: UsznarensctBo FOpaiit, 2022.— 439 c.— (IlpodeccuonansHoe o0pa3oBaHHE). —
ISBN 978-5-534-09108-3. — Tekcr : anekTpoHHSbIH.- Pexxum mocrymna:https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1

2.boromonos, H. B.Marematuka. 3agaun ¢ pemeHussMu B 2 4. YacTe 2 [D1eKTpOHHBINH pecypc]:
yaeOHoe 1mocobue s cpeaHero npodeccuonansHoro oopazosanus/ H.B.boromonos.— 2-e u3j., uchp. u
non.— MockBa: WznatensctBo IOpaiit, 2022.— 320 c.— (IIpodeccuonansHoe obOpa3oBaHue).—
ISBN 978-5-534-09135-9. — Texkcr : JJIEKTPOHHBIN. - Pexum JOCTY-
na:https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1

MeTtoauyeckue yKazaHus:

1.A63anoBa H.M. IlpousBogHast QyHKIMH U ee NMpUMEHeHHue: pabodas TeTpajab MO AUCLUILUINHE
«Maremartuka» g CTYAEHTOB BCEX crenranibHOCcTed. Marnutoropck: M3a-Bo MarHutoropck. roc.
TexH.yH-Ta uM. ['.11. Hocoga, 2018.

2. Xwurapesa 3.P. UnTerpan u ero mpuMeHeHHe: pabodasi TETpaab MO JUCHUAIUTHHE «MaTteMaTHKa
JUISL CTYJIEHTOB TEXHUYECKOI0, COIIMAIbHO-3KOHOMUYECKOTo mpoduieid. Maruutoropek: M3n-so Maruu-
TOrOpcK. roc. TexH. yH-ta uMm. I'.1. Hocosa, 2018.

3.ITandunosa N.A. MHOrorpaHHUKU M Tella BpallleHUs: pabodas TeTpajap Mo auciuminae «Mare-
MaTuKa» JUIsl CTYJAEHTOB CIENUaTbHOCTEH TexHmdueckoro mpoduis 1 kypca. Maraurtoropck: M3m-Bo
Maruauroropck. roc. TexH. yu-ta uM. I'.11. Hocoga, 2018.

4.Camunkosa }O.H. Pa3Butue nousatus o uncie. @yHkiuu u rpaduku: padoyas TeTpaab Mo JUCIHU-
wmHe «MaTteMaTuka» o01eo0pa3oBaTeIbHOIO UKIA JUIS CTYJCHTOB CHEIMAIbHOCTEH TEXHUYECKOTO
npoduins. Marautoropek: M3n-Bo Marautoropcek. roc.text. yH-ta um. I'.J1. Hocosa, 2018.

5.CuBunbkaeBa 10.®. ['eometpusi: paboyast TeTpajb Mo AUCHUIUIMHE «MaTeMaTHkay i CTYACH-
TOB MEPBOTO Kypca BCeX clielualbHOCTeN TexHuueckoro npoduis. Marauroropek: M3a-so Maruuto-
ropck. roc.TexH. yH-1a uM. I'.1. Hocosa, 2018.
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https://book.ru/book/929528
https://znanium.com/read?id=379702
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1

6.Dopsikuna E.B. Kophu, crenenu, norapugmel: pabouas TeTpaap 1o AuciuIuinHe «MaremaTHka
JUTsL CTYJIEHTOB | Kypca CIenualbHOCTEH TeXHU4eckoro mnpoduias. Marautoropek: M3n-so Marnuro-
ropck. roc.TexH. yH-1a uM. I'.1. Hocoga, 2018.

7.AuTpornoBa H.B. OCHOBBI TpUrOHOMETPHH: METOJUYECKHE YKa3aHUsI K CAMOCTOATEIbHON paboTte
no gucuuiuinHe «MaremaTuka» Juisi 00y4arolmuxcsi BcexX crennalibHocTell. — Marnutoropek: M3a-Bo
MaruuToropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2021. — 22 c.

IIporpammuoe odecnieuenune u UnrepHer-pecypcnl:

MS Windows 7 (moamuckalmagine Premium),

MSOffice 2007,

7 Zip,

HNHuTepHeT-pecypcsl

1. Enwunas xojutekuus udpoBeIX 00pa3oBaTebHBIX pecypcoB WwWw.school-collection.edu.ru

2. EmuHoe OKHO JocTynma K oOpasoBarenbHBIM — pecypcam  Poccuiickoii  Deneparnuun
http://window.edu.ru/

3. Enunbli nopran uHTEpHET-TECTHPOBaHMs B cepe oOpazoBanus: https://i-exam.ru

4. VIHTYWT — HaIIMOHAJILHBIN OTKPBITHIN yHUBepcuTeT http://www.intuit.ru/studies/courses,

5. Tlopran nudposoro odpazosanus. http://www.digital-edu.ru/

6. Poccuiickas rocynapcTBenHas oudimoreka http://www.rsl.ru

7. CIIO B poccuiickux mkonax: komanga ALT Linux pacckaspiBaeT 0 BHEIPEHHH CBOOOJIHOTO
MporpaMMHOTO obecrieueHuss B Mmikoidax Poccun [DnekTpoHHBIH pecypc]. — Pexum gocryma:
http://freeschool.altlinux.ru  /, cBoboambIif. — 3ari. ¢ sKpana. 513. pyc.

8. ®denepanpHblii 00pa3zoBaTenbHbI mopTan «MHGOpMaMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIO-
ruu B oOpazoBanum». hitp://window.edu.ru/resource/832/7832

4.3 YueOHO-MeTOAMYECKOE 0O0ecleYeHHe CAMOCTOATEIbHON padoThl 00y4aromuxcst

CamocrosTenbHas paboTa sSBIsSETCS 00s3aTENbHOM Ui Kakaoro oOyuaromerocs. CaMocTosTenb-
Hasi paboTa MOKET OCYIIECTBIATHCS MHAWBHIYAILHO WIM TPYNIaMU B 3aBUCUMOCTH OT ILIeNH, 00bema,
KOHKPETHOU TEMATHKU CAMOCTOATEIbHOU paboThl, YPOBHSI CIIOKHOCTH, YPOBHS YMEHUHN 00yUYaIOITUXCS.

KoHTpoisib pe3ynpTaToB BHEAYJTUTOPHOW CAMOCTOSITEIBLHON PabOThl OCYIIECTBISETCS B Tpenenax
BPEMEHH, OTBEJICHHOTO Ha 00s3aTeNbHbIC YUeOHbIC 3aHATHS 1 BHEAYIUTOPHYIO CAMOCTOSTEIbHYIO pado-
Ty 00y4aromuxcs 1o yaeOHOMY IPEeIMETY, MPOXOAUT KaK B MUChbMEHHOM, TaK M YCTHOM MJTM CMEIIaHHON
dbopMme, ¢ IpeicTaBICHUEM H3AETHUS WIH MTPOYKTa CAMOCTOSATEIHHON AESITETLHOCTH.

B xauectBe ¢hopM U METOIOB KOHTPOJISI BHEAYTUTOPHOM CAaMOCTOATEIILHON PaOOTHI UCTIOIB3YIOTCS:
MPOBEPKa BHIOTHEHHOW paboThI MpernojaBaTesieM, CEMUHAPCKHUE 3aHITHs, TECTUPOBAHUE, CAMOOTUETHI,
KOHTPOJIbHBIE PaOOTHI, 3aIIUTa TBOPUYECKUX padOT H JIp.

Ne | HaumeHnoBaHue pasiena/TeMmbl Bupl 3a1aHuil 17151 caMOCTOSTENbHOM BHEAyTUTOPHOM paboThI
1 Tema 1.1. Pazputue nousitus o | Teker 3aganusi: Tunossle pacueTHo-rpaduueckue padboThl
qyucIe Heas: yrinybiaeHue paHee U3y4eHHOro MaTepHraa, BhIpaboTKa
Tewma 3.1. IIponsBoanast yHK- | YMEHUM U HaBBIKOB IO MPUMEHEHUIO ()OPMYII, COCTABICHHUIO
LMY U €€ IPUMEHEHUE B DKOHO- | aJICOPUTMa TUIIOBBIX 3aJJaHUM, IPUMEHEHHE NIOJyUYEHHBIX 3Ha-
MHKE HUW Ha IIPaKTHKE.
Tema 3.2 nTerpan u ero npu- | PexoMenaanuu 1mo BoINOJIHEHHUIO 3aaHUSI: BHIIIOJHEHUE YII-
MEHEHHE PaXHEHUH O MPEIIOKEHHOMY AITOPUTMY CAMOCTOSATEIb-
Tema 4.3 MHOrorpaHHUKH U HBII IIOUCK JITOPUTMA BBIIIOJIHEHUS YIIPAKHEHUU
KpyTJbIE TElla Kpurtepnu onieHKH: TOUHOCTh pacueTOB; 00bEM BBINOJIHEHHBIX
3aaHuii, opopmieHue.
2 Tewma 1.1 Pa3BuTue noHsaTHs 0 Texer 3axanusi: BIOIHNATE TeCT.
4qucCIIe Hean: 00paboTka, 3aKperieHne U CUCTeMaTH3alus 3HaHUHA 10
Tema 1.2 Oynkuuu u rpa@uky | TeMe 3aHITHSL.
B DKOHOMUKE PexomMeHaanmu 1o BbINOJHEHHIO 32 1aHNA
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Tema 1.3 KopHu, creneHu u Jjo-
rapudmMbl

Tema 2.1 OCHOBHBIE IOHATHS
TPUTOHOMETPUHI

Tema 2.2 TpuroHoMmeTpudecKue
YpaBHEHHUS U HEPABEHCTBA
Tewma 3.1 IlpousBoanHas GpyHK-
LMY U €€ IPUMEHEHHUE B IKOHO-
MUKE

Tema 3.2 UnTerpai u ero npu-
MEHEHUEe

Tema 4.1. KoopanHatel 1 Bek-
TOPBI

Tema 4.2. Ilpsmble 1 1II0CKO-
CTH B IPOCTPAHCTBE

Tema 4.3. MHOrOrpaHHUKH U
KpyTJjble Tena

Tema 5.1. DnemeHTH KOMOWHA-
TOPUKHU

Tema 5.2 DneMeHThI TEOpUU Be-
POSITHOCTEN M MATEMaTUYECKOU
CTaTHCTHUKH B SKOHOMHKE

1. TIpounTaTh KOHCHEKT TEMBI

2. W3yuuts MaTepuan yueOHHKa

3. BrImonHUTE 3a1aHKS TECTA.
Kpurtepuu oueHKH: ypoBeHb YCBOCHUSI TEOPETUYECKOTO MaTe-
puana.

Tema 1.2. ®ynkuuu u rpapuku
B HKOHOMHKE

Tema 4.2. Ilpsmble U MII0CKO-
CTH B IPOCTPAHCTBE.

Tema 4.3. MHOTOrpaHHUKH U
KpYIJIble Tena

Texer 3apanus: CocTaBUTh TiIoccapuil (371eMeHT OpPTHOIINO)
ILeab: packpwITh CONEpKaHWE OCHOBHBIX TEPMHHOB, Pa3bsic-
HUTH CIIOBA-TEPMHUHBI B KOHTEKCTE JAHHOW TEMBbI, PACKPBITh HX
3HAUYEHUE, JIaTh UX HAyYHOE TOJKOBaHUE.

PexoMeHIAI[UM 110 BHITIOJTHEHHIO 32 JaHUSI:

Jlist BeieHus TIIoccapst TOJHKHA OBITh 3aBeJIeHa OTeNIbHAs
TETpaJb WIK MOKHO BECTH CIOBaph C KOHIIAa 001IeH TeTpaau
JUTs KOHCTIEKTOB, BO3MOYKHO COCTAaBJIEHUE JIEKTPOHHOTO TJIOC-
capus KaK OJJHOTO U3 BHIOB MHAMBHIYaIbHBIX TPOEKTOB.
Kputepuu oueHku: riioccapuii caeTcsi B OyMakHOM WA
ANEKTPOHHOM BapHaHTE, yPOBEHb YCBOCHHS TEPMUHOJIOTHUH,
oopmieHne TI0CCapus B COOTBETCTBHUHU C TPEOOBAHUSMHU.

Tema 1.2 @yukuuu u rpapuku
B 9KOHOMHUKE

Tewma 3.1 IlpousBoanas ¢pyHK-
LMY U €€ IPUMEHEHHUE B IKOHO-
MUKE

Tewma 3.3. MHOTOrpaHHUKH U
KpyIJIble Tena

Texer 3apanus: CocTaBUTh CPAaBHUTEIbHYIO TaOIUILY
Llesab: TOBTOPUTH W CHCTEMATU3UPOBATh M3YYCHHBI MaTepH-
aJl, HAYYUThCS BBIIENATH IJIABHOE M OCHOBHOE, JIAKOHUYHO,
KOMITAKTHO M C)KaTO HM3JIOKUTh OTOOpaHHBIM Marepuai, Hay-
YUTHCS KJIacCU(UIIMPOBATh U3JIaraeMblii MaTepHal O YPOBHAM
3HAYUMOCTH.
PexoMeHnauum no BHINOJHEHMIO 32JaHUSL: JJTAHHBIE CPECTBA
HaTJISITHOCTH BBITTOJTHSIOT (DYHKITMIO KOHCIIEKTHPOBAHUS MaTe-
puana. [Ipy mocTpoeHUH CTPYKTYPHO-JIOTHUECKOM CXEMbI TEMBI
HE00XOAMMO BBIIEIUTH I1aBHOE B TeMe. JIaKOHUYHO, KOM-
MAKTHO, C’KaTO M3JI0KUTh OTOOpaHHbIN MaTepuai. Jloruka mo-
CTPOEHUS CTPYKTYPHO-JIOTMUECKUX CXEM - OTPaKE€HHUE COJEP-
KaTeJIbHBIX CBA3EH MEXIy eJMHUIIAaMH H3JlaraeMoil nHpopma-
LMY, UX YETKas KiacCu(UKaLus 110 YPOBHIM 3HAUUMOCTH.
Otanbl paboThl HaJl CTPYKTYPHO-IOTMYECKON CXEMOM:

1. Tlouck unpopmanuu

2. Amnanu3 uHpopmanuu

3. Ocwmbicnenne nHpopMaIu

16




4. Cunte3 nndopmaruu.
Kputepuu onenku: 000CHOBaHUE, IOTUYHOCTh, Y€TKOCTh, pa-
IIMOHAIIBHOCTD U3JIOXKCHHUS MaTepHala.

Tema 1.3 KopHu, creneHu u Jjo-
rapudmbl

Tewma 2.1 OcHOBHBIE IOHATHS
Tpuronomerpuu. [Ipeodbpasona-
HUS

TPUTOHOMETPUUECKUX BbIpaxe-
HHUM.

Tema 4.2 Ipsimble 1 IIIOCKOCTH
B IIPOCTPAHCTBE

Tema 4.3 MHOrorpaHHUKH U
KpyTJble Tella

Texcr 3agaHus: BeIoJHEHNE IPOEKTOB.
Tembl NpoeKkTOB

1. @yYHKINUH B dKOHOMHUKE.

2. MerToab! pelieHus MoKa3aTelbHbIX YpaBHEHUH 1
HEPABEHCTB.

3. Mertoapb! perieHus Jorapu(pMU4YecKux ypaBHe-
HUW U HEPABEHCTB.

4, Jlorapupmuueckas ¢pyakuus. Yuco e.

S. Pacummpenue nouarus yucina. 3aueM HY>KHbI HO-
BbIE YHCIIA.

6. [lonapHas cucremMa KOOpJAUHAT.

7. Kpatkuii cnpaBoYHUK 10 MaTeMaTuke Jyis |
Kypca.

8. BekropHoe 3ajaHne IpsSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

9. CrnoxeHne rapMOHHYECKUX KOJIeOaHUH.

10. TI'padmuueckoe perieHue ypaBHEHUH U Hepa-
BEHCTB.

11. IlpaBuibHbBIE U MOXYIPABUIBHBIE MHOTOIPaH-
HUKHU.

12. Konnueckue ceueHUs U UX TPUMEHEHHE B TEX-
HUKE.

13. Tlonstue nuddepennmaia u ero MPUIIOKCHHS.
14. HccnenoBanue ypaBHEHHUI 1 HEPABEHCTB C Ma-
pameTpom.
15. ®yHKIUSA B IOCIOBHIIAX U MOTOBOPKAX.
16. Crarucruueckoe uccienosanue "Pacxon snek-
TpO3HEpruu 3a rox”
17. TpuroHomerpus B pU3UKE U apXUTEKTYpE.
18. Tlupammpa, kKak HCTOPUYECKUIN U MaTeMaTHie-
CKHI1 O0BEKT
19. TlpousBoaHas B XUMHUH U OMOJIOTUU
20. MHOrorpaHHMKH B apXUTEKTYype.
Leab: moka3arb yMEHHs OTIEIBHOTO YYEHHKA WM TPYIIIBI
00yyJaroIuxcs UCIONb30BaTh MIPUOOPETEHHBIH HAa ypOKax Ma-
TEMaTHKH HCCIIE0BATEILCKUH OIIBIT;
peanu3oBaTh CBOM MHTEpEC K JUCHUIUIMHE; TPUYMHOXHTDH 3HA-
HUS 110 MaTeMaTUKe U JOHECTH MPHUOOPETEHHbIE 3HAHUSI CBOUM
OJTHOTPYIIITHUKAM;
MPOJEMOHCTPHUPOBATH YPOBEHh OOYUEHHOCTH IO MaTEMaTHKE;
COBEpPILIEHCTBOBATh CBOE YMEHHE yYaCTBOBATh B KOJUIEKTUBHBIX
dhopmax oO1IeHMS;
MOJHATHCA Ha 0oJiee BHICOKYIO CTYIIEHb O0Y4eHHOCTH, 00pa3o-
BaHHOCTH, Pa3BUTHS, COITUATLHON 3PEIIOCTH.
PexoMeHaauuu no BeINOJHEHUIO 32/ IaHUS:
[IpoekT MokeT OBITh peann30BaH B 000K Gopme, B TOM YuC-
e, Ipa3HUK, BBICTaBKa, BUKTOPUHA, Ta3eTa U T.1.
Dtamnbl paboThI HAJT TPOCKTOM:
1. Drtan manupoBaHus (BBIOOP TEMbI, TOCTAHOBKA MPOOIEMbI
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HCCTIe0BaHU)

2. Dran BBINOJNHEHUs (TIOUCK, 00paboTKa W cHCTEMaTH3aIus
nH(pOpMaIuU, OMCaHUE TIPEIMETa UCCIICTOBAHMS)

3. IlpeacraBnenue MpojayKTa IpoeKTa (3aluTa Ipe3eHTALNH,
JTEMOHCTpalusl O00ObEeMHOW (UTYpBI, aHAIM3 TPYIAHOCTEH BBI-
TTOJTHEHHUS])

Kpurtepun oumeHKH. aKTyaJlbHOCTh, TJIYyOMHA, HAyYHOCTD,
MPAKTUIECKasi 3HAYUMOCTh, HOBU3HA.

Tema 4.1. KoopauHatel 1 Bek-
TOPBI

Teker 3apanusi: Pemenue qomainined KOHTPOJIBHON PaOOTHI.
TpeyronbHUK 3a7aH KoopauHaTamu BepluuH. [loctpoiite 3TOT
TpeyroiabHuk. Haitgure:
1) YpaBHEHHs CTOPOH 3TOTO TPEYTOJbHHUKA
2) VYpasuenue npsmoit BN, mapasensroit cropone AC;
3) VYpaBuenue meauansl CD;
4) VYpasuenue BoicoThl AE;
Bennuuny yrna B.
Heab: yrnyOnenue panee M3y4eHHOTO MaTepuana,
BBIpa0OTKAa YMEHUI M HABBIKOB 1O MPUMEHEHHIO (OPMYII, CO-
CTaBJICHHUIO aJITOPUTMa THUIOBBIX 3a/IaHUH,
IIPUMEHEHNE NIOJyYEHHBIX 3HAaHUI HA MIPaKTHKE.
PexomeHIa1[UM M0 BHITNIOJTHEHUIO 32 JaHUS .
1o 3amaHHBIM KOOpAMHATAaM ITOCTPOMTE TPEYTOJIbHHUK.
UToOBl COCTaBUTh YpaBHEHHsI CTOPOH TPEYrOJIbHUKA, HYX-
HO NPUMEHUTh ypaBHEHUE NPSIMOM, MPOXOIAIIEH dYepe3 JBe
TOYKH:
X% _ YT
X2—X1 B Y2=Y1
Taxk kak npsimast BN nmapamnensna ctopone AC, To yrioBsie
KO3 (OULHEHTHI ATUX NPSAMBIX OyayT paBHBI. 3HAYUT, U3 ypaB-
HeHHst cTopoHbl AC HY)XKHO BBIPasUTh €€ yIJIOBOW KO3 uIu-
€HT W COCTaBUTh ypaBHeHHe mpsimoii BN, ucrnonb3ys ypaBHe-
HUE MPSIMOH C YIIIOBBIM KO3 PULIHEHTOM:
Y —Yo = k(x —xp)
Menuana TpeyrojbpHUKA JEIUT €r0 CTOpoHy nononam. Hyx-
M;yl_ﬂ’z) A
2 ' 2
3aT€M COCTABUTb YPAaBHEHUE MEIMAHBI, KaK IPSIMOM, POXOAs-

LIEH Yepes3 JIBE TOUKHU.

BricoTa — 0Tpe30k, NpOBEIEHHBIN U3 BEPIIMHBI TPEYTOJbHU-
Ka TEPHEeHIUKYJSIPHO TPOTHUBOIIOJIOXKHON CTOpOHE. 3HAYuT,
WCIIONb3Ysl MPU3HAK MEPHEHAUKYISPHOCTH MPSIMBIX, HYXKHO

HO HalTH KOOpAMHATHI cepequHbl oTpe3ka D (

. . 1
Haiitu yrinoBoit ko3¢ duruent BeicoTsl AE (kg = — k—). Co-
BC

CTaBUTh YPAaBHEHHUE BBICOTHI, KaK MPSIMOU C yrJIOBBIM K03 du-
IIUCHTOM.

VYToI B TpeyrojabHUKE MOXKHO PACCMOTPETh, KaK YroJl MeX-
Iy BEKTOpaMHU:

BA-BC
cosB =
|BA| - |BC|

Kpurtepuu o1ieHKH: TOYHOCTH pacueTOB; 00HEM BHITIOJTHEHHBIX
3ajaHuii, opopMIiIeHue.
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5 KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHMSA YYEBHOT' O IIPEJIMETA

KOHTpOHB H OLOCHKA PEC3YyJIbTAaTOB OCBOCHUA IPCIAMCTA OCYHICCTBIIACTCA IIPCIIOAABATCIIEM B IIPO-

LECCC TCKYUICTO KOHTPOJIA U HpOMe)ICYTOHHOﬁ aTTeCTanuu.

5.1 Texymuii KOHTPOJIb

No KonTpomupyemsie pazaensl (tembl) | KoHTponupyemsie pe- HaumenoBanue
B y4eOHOU JUCIUILTUHBI 3YJIBTaThI OLIEHOYHOT'O CPE/ICTBA
1 BBenenue Tecm
2 JIP4, JIP9, MP1 MP3,
MP4, MPY,IIPI, IIP2,
Pasnen 1 Anreopa 11P3, IIP4.1IPS, TIPS, Tecm
11P10, I1P12
3 Tema 1.1. Pa3BuTHe noHATHUS O JIP4, JIP9, MP1 MP3, | IIpakxmuueckas paboma (npax-
qucIe MPY,IIPI, IIP2, ITP3, | muueckoe 3a0aHue)
1IP4, IIP8 Tecm
4 | Tema 1.2 ®ynkuuu u rpaduku B JIP4, MP1, MP3, MP4, | IIpakxmuueckas paboma (npax-
SKOHOMIUKE MPY, ITP1, ITP2, IIP5, | muueckoe 3a0anue)
1IPS, IIP10, IIP12 Tecm
5 | Tema 1.3 KopHu, crenenu u snora- | JIP9, MP1, MP3, MP9, | IIpakmuueckas paboma (npax-
pudMBI 1IP2, ITP3, ITP4, IIP8, | muueckoe 3adanue)
P10 Koumponvnas paboma
6 Pa3nen 2 OcCHOBBI TPUTOHOMET- JIP9, MP1, MP3, MP9, | Konmponenas paboma
puu IIP3, IIP4, IIPS, IIP10
7 Tema 2.1 OcHoBHbIC TIOHATUS TpU- | JIP9, MP1, MP3, MPY, | [Ipakxmuueckas paboma (npax-
ronometpuu. [IpeobpazoBanus 1IP3, ITP4, ITP8, ITP10 | myueckoe 3adanue)
TPUTOHOMETPUYECKUX BHIPAKEHHUI Tecm
8 Tewma 2.2 TpuronomeTpuueckue JIP9, MP1, MP3,MP9, | [Ipaxmuueckas paboma (npax-
YpaBHEHHS U HEPABEHCTBA 11P3, ITP4, ITP10 muueckoe 3adanue)
9 JIPY, JIP13, MP1, MP3
P H - b ’ ’ ’
aznen 3 Hauana matemaTuye MP3, MP9, TP, IP2, | Teem
CKOro aHaJim3a IIPS, ITPS, ITP10,
1IP11, 1IPI12
10 |1 JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma (npax-
ema 3.1 [IpousBoHAas KLU U ’ ’ ) ’ P p P
ee I HMeHeI;He B 3KOHO$§€ MPS, MP9, IIPL ITF2, | muueckoe sadanue)
P 11Ps, ITP8, 1TP10, Konmponvnas paboma
1IP11, 1IPI12
11 | Tema 3.2. Uuterpan u ero npume- | JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma (npax-
HEHMe MP5, MPY, I1P5, IIP8, | muueckoe 3adanue)
1IP10 Konmponvnas paboma
12 JIPY, JIP13, MP1, MP3,
Pasnen 4 I'eomerpus MP4, MP9, IIP2, ITP3, | Tecm
1IP6, IIPS, IIP10
13 Tena 4.1 KoohHATE 1 BeKTODLL JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma (npax-
’ P p 11Pé6, ITPS, 11P10 muueckoe 3a0anue)
14 | Tema 4.2 IIpsiMbIe U MIJIOCKOCTH B JIP9, MP1, MP3, MP4, | [Ipaxmuueckas paboma (npax-
TIPOCTPAHCTBE MP9Y, ITP2, ITP3, ITP6, | muueckoe 3adarue)
11P9, ITP10 Konmponvnas paboma

19




15 | Tema 4.3 MuororpaHHuku u kpyr- | JIP9, JIP13, MP1, MP3, | [Ipaxmuueckas paboma (npax-
MP4, MPY, I1P1, IIP 3, | muueckoe 3adanue)

JIBlE TEIa
1P, ITPS, ITP10 Koumponvnas paboma
16 | Paznen 5 KomOunaropuka, cra- | JIP4,JIP9, MP1, MP3, Tecm
THCTHKA H TEOPHS BEPOSATHOCTEI ]I‘Illl: 19;HP 1, IIP7, ITP8,

17 | Tema 5.1 DneMeHTbI KOMOMHATO- JIP4,JIP9, MP1, MP3, Ipaxmuueckas paboma (npax-

pUKH MP9Y, I1P1, 11P7, ITPS muueckoe 3a0anue)

18 | Tema 5.2 Onementsl Teopuu Bepo- | JIP4, JIP9, MP1, MP3, | [Ipaxmuueckas paboma (npax-
MPY, IIP1, 11P7,ITPS, muueckoe 3a0anue)
1IP13

SITHOCTEW U MaTEMATUUECKOU CTa-
TUCTHUKHA B DKOHOMHKE

Kpurtepun ouenku tecra
3a Kaxapli IpaBUILHBIN OTBET — | Oasn
3a HernpaBWIbHbIN O0TBET — 0 OaoB

[IpoueHT pe3ynbra- KauecTBeHHas onieHKa HHANBUAYAIBHBIX 00pa30BaTEIbHBIX JOCTUKCHHM
TUBHOCTH (TIpa- .
Oay1 (oTMeTKa) BepOaIbHBIN aHAJIOT
BHJIBHBIX OTBETOB)
90 + 100 5 OTJINYHO
80 + 89 4 XOpOIIIO0
70 =79 3 YAOBJIETBOPUTENBHO
menee 70 2 HE YJIOBJICTBOPUTEITHHO

Kputepuu onieHKkH NpakKTHYECKUX U KOHTPOJIbHBIX padoT

Ouenka "oTJM4YHO'" CTaBUTCA, €CIIM pabOTa BHIIIOJIHEHA B MOJTHOM 00BEME C COOIIIOIEHHEM HE00-
XOJUMOM TOCIIeZIOBATEIbHOCTH ACHCTBHIA; B OTBETE MPABUIHHO U aKKYPAaTHO BBHITIOJHEHBI BCE 3aMUCH U
BBIYHCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3"emovera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHIMIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHEHHOW YaCTH TAaKOB, YTO TMO3BOJISIET TOJYYUTh MPABWIBHBIC PE3YJIBTAThl M BBIBOJIBI; B XOJI€ MPO-
BEJICHUS pa0dOThI ObLITN JOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABIIBHBIX BHIBOJIOB.

5.2 IIpomMe:kyTOoUHAs aTTeCTAIUS

[TpomerxyTouHas aTTecTaysi 00yJaroIMXCcsl OCYIIECTBIISAETCS 1O 3aBEPIICHUN U3YyYeHHs MTpeaIMeTa
Y TIO3BOJISIET OMPEIETUTh KaYeCTBO M YPOBEHB €TI0 OCBOCHUS.
dopMa TPOMEKYTOUHOH aTTecTaluu 1Mo npeamMery «Martematukay - audPpepeHInpoOBaHHbIN 3a4eT

B | cemecTpe M 9K3aMeH BO 2 ceMecTpe.

JuddepeHurpoBaHHbIN 3a4€T MIPOBOAUTCS B BHJIE YCTHOTO 3aueTa.

Ne KonTpoJsbHbie Bonpocs! ¢ dpepeHunpPOBAHHOIO 3a4€eTa Tema
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1 | ®ynkuus. ColicTBa GyHKIMH: 007acTh onpeneneHus, Hyau Gynkmun, | Tema 1.2 OyHKmu u
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA, YETHOCTh-HEUYETHOCTh, MOHOTOHHOCTb, | I'pa)uKU B SKOHOMHKE
IKCTPEMYMBI, 00J1aCTh 3HAYCHUH.

2 | OnpeneneHust CTENIEHU YMCIIA C pa3IMYHBIMU MOoKa3zaTensiMu. CBOHCTBa
CTETICHEMN. Tema 1.3 Kopnu, cte-

MICHH U JIOTapU()MBI
3 | Ompenenenue norapudma yrcia. OCHOBHOE JOTapuUPMHUECKOE TOKAE-
ctBO. Teopemsl 0 norapudmax. @opmysa nepexoaa OT OJHOTO OCHOBA-
HUS K JIpyTOMY.
4 | OmpeneneHusi TPUTOHOMETPHUUECKUX (DYHKITHIA.
5 | OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA. Tema 2.1 OcHoBHBIC
MOHSTHSI TPUTOHOMET-
6 | DopMyIbl CIOXKCHHUS. puu. [IpeoGpasoBanust
7| PopMyIIbI IPHBEACHHSL. TPUTOHOMETPUYECKUX
BBIPA)KCHU I

8 | ®opmyibl npeobpazoBaHMs CyMMBbI U Pa3HOCTU TPUTOHOMETPUUYECKHUX
(GyHKIMI B IPOU3BEICHHE.

9 npezeneHust 0OpaTHbIX TPUTOHOMETPUUECKUX (DYHKIIMHA.

Onpen p p p bynkn Tema 2.2 Tpuronomer-
10 | ®opmynbl KOpHEH MPOCTEUITUX TPUTOHOMETPUUECKUX YPABHEHHIA. PUHCCKHC yPABHCHUA 1
HEpaBEHCTBA

Kpurepun onenkn 1upgepeHInpOBaHHOIO 3a4eTa

- «OTINYHO» - TEOPETHUECKOE COAEPKAHUE KypCa OCBOECHO MOJIHOCTBIO, U3JI0KUII MaTepual
IPAMOTHBIM A3BIKOM B OIPEIEICHHON JIOTUYECKOM MOCIEN0BATEIbHOCTH, TOYHO UCIIOIb3Ysl MaTeMaTH4e-
CKYIO TCPMUHOJIOTHUIO 1 CUMBOJIMKY; ITOKa3ajl YMCHUC UIINIFOCTPHUPOBATE TCOPECTHUYCCKUC ITOJTOKCHUA KOH-
KpeTHbIMH. OTBevall CaMOCTOSTENILHO 0€3 HaBOASALIMX BOIIPOCOB MIPEIoiaBaTels.

- «X0po1I0» -OTBET YJOBIETBOPSIET B OCHOBHOM TPEOOBAHMUSAM Ha OLIEHKY OTJIMYHO», HO
IIPU 3TOM MMEET OJIMH U3 HEOCTATKOB: B U3JI0KEHUH JIOMYIIEHbI HEOOIbLINE MPOOeIibl, HE NCKa3UBILINE
MaTEMaTHYECKOE COJEPKaHUEe OTBETA; ONYLIEHBI OAWH — JBa HENOYETa IIPH OCBEUICHUMH OCHOBHOIO CO-
JepKaHKs OTBETA, UCIIPABICHHBIC 10 3aMEYaHUIO IIPEIIO1aBaTEIs;

- «Y IOBJIETBOPUTEIBHO)» - TEOPETUYECKOE COJEPIKAHNE KypCca OCBOCHO YaCTUYHO, HO IIPO-
0eJbl He HOCAT CYILIECTBEHHOI'0 XapaKTepa, UMEIHNCh 3aTPyJHEHUs UM JOMYIIEeHbl OIIMOKU B Onpesene-
HUU NOHATHN, UCIOJIb30BAHUU MAaTEMATUYECKOM TEPMHUHOJIOTUH, YEPTEKAX, BBIKIAAKAX, UCIIPABICHHBIC
IIOCJIE HECKOJIBKUX HABOJASAIIMUX BOIIPOCOB IIPENOAABATEIIS;

- «HeynoBneTBOPUTEIIBHO» - TEOPETUYECKOE CONEPKAHME Kypca HE OCBOCHO, IOIYIIECHBI
OMOKHU B ONpPEAETICHUU MOHIATUN, IPU UCIOIB30BAHUN MAaTEMAaTUYECKOH TEPMMHOJIOTHH, B PHCYHKaX,
YEPTEIKAX UIN Fpa(i)I/IKaX, B BBIKJIaJIKAX, KOTOPBIC HEC UCITPABJICHBI ITOCJIC HECKOJIBKUX HABOAAIINUX BOIIPO-
COB IIPEINOJaBaTEIA.

Ne Tunosble 3aJaHud IJ15 dIK3aMeHa Tema

Oo0s13aTeIbHAs 4aCTh

1 | Pemmmre nmoka3ateibHOE YpaBHEHHE:

49x+1 =7

Tema 1.3 Kopnu, crenenu u jo-
rapudmbl
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Pemmte norapupmuveckoe HEPaBEHCTBO:

logi(2x —7) > —1.
2

Tema 1.3 Kopnu, crenenu u jo-
rapuQmMsI

3 | Yopocrure: Tema 2.1 OcHOBHBIE IOHATHSA
. Tpuronomerpuu. IIpeoGpasosa-
cos2a + tg a sin 2a. P P peobp
HUS
TPUTOHOMETPUUYECKHX BBIpAXKE-
1305071
4 | Pemute TPUrOHOMETPUYECKOE YPABHEHUE: Tema 2.2 Tpuronomerpuyeckue
YPaBHEHMS U HEpaBEHCTBA
sin2x = —
2
5 | HaiiTi 3HaYeHHME TIPOM3BOTHON B TOUKE X! Tewma 3.1 IIpousBogHas GpyHK-
933 a2 LIUU U €€ IPUMEHEHNE B DIKOHO-
xX) =——xy = 1.
f(x) 3e_1 ' X0 MUKE
6 | Haiiqure HauMeHblIee 3HaYeHUE ()YHKITUH Tema 3.1 [IpousBoanas GpyHK-
IIUH U ee IPUMEHEHHE B SKOHO-
y =x3—x?—8x +4 naotpeske [1;7]. P
MUKE
7| Haiigure mpoOMEKyTKH BO3pacTaHUs (PYHKIIHH: Tema 3.1 IIpousBoaHas GpyHK-
1 LIUU U €€ IPUMEHEHNE B IKOHO-
y=—-x*-2x MUKE
2
8 | BeIuncianuTe HEONPEACIICHHbIN HHTETPaT: Tema 3.2 MnTerpai u ero npu-
MEHEHHE.
1
J (Ecosx + 2x — \/E) dx
9 | K miockoctu mpoBezeHa HakiaoHHas MA wu mepneHaukyssip | Tema 4.2 TIpsiMble U IIIOCKOCTH
. . B IIPOCTPAHCTBE
MO, paBHbIil 15 cMm. Yron Mexay HakJIOHHON M IJIOCKOCTBIO poctp
cocrapmsier 30°. HaiifuTe [UTHHBI HAKIOHHOI U ee IIPOEKIINH.
10 | Haiitu ckansipHOE MPOM3BEICHHE BEKTOPOB: Tema 4.1 KoopauHatsl 1 BEKTO-
_ T PBL
a=2; 3 —-4); b=(1;, -=2; 1).
JlomosiTHUTEIbHAS YACTh
1 =3 (1\* Tema 1.3 KopHu, creneHu u jo-
Pemmre nokazarenbHOE HEPABEHCTRO: (= 27 < (=
2 8 rapudmbl
2 | Pemute TPUTOHOMETPUYECKOE ypaBHEHHUE: 3sin?x — | Tema 2.2 TpUroHOMETPHYECKUE
_ aBHEHUS U HEPABEHCTBA
7 sinx cos x + 2cos?x = 0. P P
3 | BoluucauTe MIIONIAAb KPUBOJIMHEWHO Tpareuu: Tema 3.2 MHTerpan u ero npu-
MEHEHHE.
y=x3% y=0; x=3.
4

B ocHOBaHuM NpsAMO MTPU3MBI JIEKUT TPEYTOJIbHUK CO CTOPO-
Hamu 39 cMm, 17 cm u 28 cm. BeicoTa nipu3mel cocTaBiseT 20 cM.
HaiinuTe nonHyo NoBepXHOCTh U 00HEM MTPU3MBI.

Tema 4.3 MHOrorpaHHUKY 1
KpyTJble Tena
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5 | HaiiTii mpOM3BOAHYIO CIOXKHON (QYHKITUH: Tewma 3.1 [IpousBogHas pyHK-
UM U €€ TPUMEHEHHE B YKOHO-

J— 3 X
y =,/InsinZ. MIUKE

Kputepun oneHKH 3K3amMeHa

- «OTINYHO» - TEOPETUYECKOE COJEp)KaHHE Kypca OCBOCHO MOJHOCTBIO, 0€3 MpOoOesoB,
yMeHUs1 cOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaMMON yueOHbIe 3a/laHusl BBIIIOJIHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «X0poLIo» - TEOPETHUECKOE COJAEPKAHNUE Kypca OCBOEHO MOJIHOCThIO, 6€3 MpobesoB, He-
KOTOpBIE YMEHUS COPMHUPOBAHBI HETOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMOil yueOHbIe 3a1aHuUs
BBINOJIHEHBI, HEKOTOPBIE BH/Ibl 3aJaHUI BBIITOJIHEHBI C OIIMOKAMH.

- «Y 1OBJIETBOPUTEIBHO» - TEOPETUUECKOE COJIEP)KaHNE Kypca OCBOEHO YAaCTUYHO, HO IIPO-
0eJbl He HOCST CYLIECTBEHHOI'O XapakTepa, He0OXO UMbl YMEHHUsI paboThl ¢ OCBOCHHBIM MAaTE€PHUajIoOM B
OCHOBHOM C()OpMHUPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX NMPOrpaMMOi 00ydeHHs yUeOHBIX 3alaHui
BBINOJIHEHO, HEKOTOPBIE U3 BBIIOJHEHHBIX 33aHUI COIepKaT OIINOKY.

- «HeynoBneTBOpUTEIBHO» - TEOPETUUECKOE COJIEpPKaHNE Kypca HE OCBOEHO, HEOOXOANMbIE
yMeHus He c(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHbBIE 33/1aHUS COAEPIKAT IPyOble OIIMOKH.
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[Ipunoxxenue

OBPA3OBATEJIBHBIE TEXHOJIOI'MH, BKJIIOYASA AKTUBHBIE U MHTEPAKTUBHBIE

METO/AbI OBYUYEHUS
No Hassanue Lens ucnonp3oBanus 00- | [lmanupyemsiii | OmnucaHue MopsiaKa UCIOJIb30-
n/m | oOpa3oBa- | pa3oBaTENbHOW TEXHOJO- | pe3yabTaT UC- | BaHHS (AITOPUTM IMPUMEHEHU)
TeIbHON rUu MOJIb30BAHUS TEXHOJIOTHH B MPAKTUYECKOM
TEXHOJIOTHH obOpa3oBatenb- | mpodeccuoHAIBHON 1esATeNb-
(c ykazaHueM HOM TeXHOJIOTUU HOCTHU
aBTOpa) / aK-
TUBHBIE U UH-
TEPaKTHUBHBIC
METObI 00Y-
YEHUS
1 [IpoGnemuoe | YcBoeHue He TONBKO pe- | AktuBHas fesi- | [ToctaHoBKa mpoOaembl
o0y4yeHne 3yJIbTATOB HAYYHOI'O [0~ | TEIBHOCTb KaX- | Oco3HaHue (npobiiemHblii 60-
(dx. Jpron) | 3HaHHA, HO U CAMOTO My- | JOr0 00y4aro- npoc, npobremnas 3a0aud),
TH, IIPOIIeCcca MOIYIYCHHUS | IETrOocs Ha 3aHsI- OGCyRICHHE POGIEMEL B
3TUX pPe3yabTaToB, (Op- | THH, OOBEKTUB-
MHUpPOBaHHE TI03HABA- Hoe ortennBanne | PYIHE
TEJIBHOU CAaMOCTOATENb- | AEeITEbHOCTU OO6cy:xieHue TOro, YTO U3~
HOCTHU y4YCHHUKA. oOyyaromerocss | BECTHO IpymIie o npobieme —
HAa 3aHSATHUU. 9Man 6v1306a, AKMYaIU3aAyuU
SHaHUU
BoipaOoTka BO3MOXKHBIX ITyTel
pereHus
BoipaboTka miiaHa penieHust —
9man 3aKpenieHus Ho8bix 3Hd-
HUUl
PaGora o cOopy maTepuana
CucremaTtu3zanus 3HaHUN —
9Man KOHMPOJis YCE0eHUsl 3HA-
HUU
2 310poBbec- ObecnieueHune canurap- Cobnronenue [IpoBenenue GpU3KYIbTMHUHY-
Oeperammas | go-rUrHEeHUYECKOTO CO- ONITUMAIILHOTO | TOK ¥ (PM3KYJIbTIIAY3 Ha 3aHs-
TEXHOIOTHA | croqppg yaeGHOrO 110- BO3JYILIHO- tuu(1-2 Mun); §
(H. K. Cmup- MellleHHus (OCBeIIeHHE, TEIUIOBOTO pe- | OJarompusTHBI MHKPOKIMMAT
HOB, A IDOBETDHBAHIC. TEMIIC- KUMa B ayJin- U TICUXOJIOTMYecKasi 00CTaHOB-
Haitn, POBEIPT ’ .| Topnt; Ka — 2man OUHAMUYecKoll nay-
C.I'.Cepuko) | PATYPHBIN PEIKUM 1 mp.); MoJI7ICpKaHNE
paboTtocmnoco0- 36l ypoKa
HaTHYUe «OMOIMOHAb- HOCTH 06y-
HBIX Pa3psIOK»: MIYTOK, YAKOIMIIXCS HA
YIIBIOOK, FOMOPUCTHYE- 3aHATHU;
CKUX WK TIoy4ynTenbHbix | CMeHa BHIIOB
KapTHHOK, TOTOBOPOK, ACATCIBHOCTH
W3BECTHBIX BBICKA3bIBa- Ha ypoxe 00y-
YAFOIIUXCS

HUH C KOMMCHTAapUAMH U
T.II.
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Urposas Ttex- | [loBbilieHre MOTUBAIIMK | AKTHUBHU3ALMS DOMOLMOHAIbHASL YCTAHOBKA Ha
HOJIOTHUA K I/I3yquI/HO JOUCLUILIN- MBICHHTGHBHOﬁ Hrpy
(baitbopozo- HbI; aKTUBU3alus 103Ha- | ACATCIBPHOCTH, | [Tocranoska 3ama4 Urpsl, opa-
Ba JL.B., 3o- . 3aKperieHue | .

BaTEIbHON AeITENLHO- BUJI M YCIIOBUH
JoTapeBa cHCTEMATH3a- p .
AB) CTH, pacIIUpPEHUE U JI0- wis suanuii p | [ CATH3AIMS UTPOBBIX JIEHCT-

TTOJTHEHUE 3HAHUM 00Y- yMEHHUIA o | BUH

YaKOMKUXCst 00 OCHOBHBIX | u3ydaemoii Te- | [lonBenenne uToros urps

MOHSATHUSAX U 3aKOHaxX Ma- | Me. (pedexcus)

TEMaTUKHU Jlenosas uepa —

9man 3aKpenieHust HO8blX 3Ha-
HUU
Nndopmanu- | O6ecneuenue nonyuenus | Harnsgaoe co- | MHTEpHET — pecypcehl, B T 4 UC-
OHHO- HOBBIX 3HAHUH, 3aKpeTI- MIPOBOXKJICHUE M0JIb30BaHNE UHTEPHET-
KOMMYHHKA~ | neype yueGHOrO Mare- MaTepHanoB opaysepos (Firefox,
HOHHAs TEX-
1 puaia U KOHTPOJIb; ypoka (Buzgeo- | InternetExplorer, Google u 111.)
HOJIOTHSA
POJIUKHU, CXEMBI,
(undposbie Obecneuenue mporecca ) e I MOWCKA, 0TOOpa U CHUC-
TEXHOJIOTHH ) . Tab/HLEL);
(A B I[e 06yquH;[ B OHJIAaUH TEMaATU3alun I/IH(I)OpMaI_[I/II/I
.B. My- . B
_ dopmare Ounaiig CB3E © Ha >mane oomawne2o 3a-

posa): oanus

H3yuenue u
UCNnoIb308a-
HUus  uHgop-
mMayuu U3 VH-
TEPHET  HC-
TOYHHUKOB
(a;mexTpoH-
Hble Yy4eOHU-
KH, oOpa3oBa-
TEJIbHBIN
opTan
MI'TY, cnpa-
BOYHHKH U
CIIOBapH);
HUnmepax-
MuHAasi  no-
oaua u xpa-
HeHue Un-
Gdopmayuu
(oHnaiin
OJIUMITUA/IBI,
Mpe3eHTAINH,
TpaHCIUPO-
BaHUE BUJIEO-
POJIMKOB ISt
MHOT'OCTO-
pPOHHETO  OC-
BEIICHUS Te-

y4acTHUKaMU
o0Opa3oBaTelb-
HOTO TpoIiecca
(BumeokoHbpe-
PEHITNH);
[ToBbIEHNE

MOTHBAIUN
o0ydeHus

® AHKETUPOBAHHE, TECTUPO-
BaHHUE — HA dmane KOHMpo-
JISl YCBOCHUS 3HAHUUL

e XxpaHeHue uHDoOpmManUU —
Ha smane 0OMAauiHe20 3a0a-
HUs, NOO20MOBKU K CeMUHA-
py

e ENMHBIM NOPTAI UHTEPHET-
TecTUpoBaHus B cepe 00-
pa3oBaHMs (TpeHaxepsl,
OOII0) —¢

e QOmnnaiia ngocka IDroo — na
omane NOAYYEeHUs] HOBbLIX
SHAHUU 8 pedcume OHIAUH,

e DUOCMoodle (amemeHTBI
«Yary», «llocemaeMocTby, -
Ha OpPraHU3allMOHHOM JTare
ypoka, «Jlexuusa», «lIpak-
THYecKoe 3amanuey, «I['u-
MEePCChUIKAY - HA 2mane 3a-
KpenJieHust HOBbIX 3HAHUIL);

e Discord (pabora mo rpyr-
nam), BeOMHapHas KOMHATa
BigBlueButton - nposede-
HUe OHIAUH YPOKa
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MBI, BH/IE03a-
MUCH JICKITUH,
MI'HOBEHHOE
pacrpocTtpa-
HEHUE Mare-
puaia Mexmy
CTYJICHTaMH )
Jucmanyu-
OHHOe o0bpa-
306aHue u
8UObL KOMMY-
Huxkayuu (4a-
Thl, OHJIAMH
KoH(epeH-
WU,  DJeK-
TPOHHAS IT0Y-
TaUT. 1.)

TexHonorus
KPUTHYECKO-
I'0 MBIIIJICHUS
(K. Inaxe)

Pa3zButne ymeHus mox-
BEprarb COMHEHHUIO J0C-
TOBEPHOCTh U  aBTOPH-
TETHOCTh  MH(OpMaIH,
IPOBEPSTH JIOTHKY JIOKa-
3aTeNbCTB, JENaTh BBHIBO-
Ibl, TPUHAMATH pelle-
HUSL.

AKTHUBH3AINA
YMCTBEHHOU
JIeSTEILHOCTH;
YMeHue aHau-
3UpOBATh, APTy-
MEHTUPOBATh,
pedekcupoBaTh

Cranus BbI30Ba: IpeIOCTaBIIe-

HUE BO3MOXKHOCTHU CHOPMYIHU-

pOBaTh TEMY, II€]Ib, COCTAaBUTH

IUTaH 3aHSTUS — 21MAN 813064,
akmyaiusayuu 3HAHUL

Cranus OCMBICIICHHUS: TIOTTy4e-

HHUE HOBOW MH(OpMAIm; co-
OTHECEHHE €€ C COOCTBEHHLIMUA
3HAHUJAMHU U YMeHI/ISIMI/I — oman
OMKpblMuUsl HOBbLX 3HaHu1/7
Craaus pedJIeKCHH: IIeJIOCTHOE
OCMBICJICHHE U 0000IIeHHE T10-
ay4eHHOU uHpopmanuu Ha oc-

HOBE OOMeHa MHEHUSIMH MEXK-
oy oOydaroolmuMucs JApyr c
IPYroM W TIperojaBarelieM —
nooseeoerust

aman umoceoes,

OUEHKU 3HAHUU
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NEPEYEHb IPAKTUYECKHWX/ 3AHATUN

[Ipunoxenue 2

Conep:xkanue Te- . KoanuectBo
HaumeHoBaHue NPpaKTHYECKUX 3aHATHI
MBI 4acoB
Pa3nen 1 Anredopa 34
Tema 1.1 1. Apudmerndeckue NeiCTBUS HAJl PAlIMOHATLHBIMEA U KOM- 2
IUIEKCHBIMU YHUCIIAMHU.
Passurtne nonsrus
0 ymcIie 2. ToxpaecTBEeHHBIE MPEOOPA3OBAHMS PALIMOHAIBLHBIX BBIpaXKe- 2
HUMU.
3. Pemenune panyoHaNbHBIX YpaBHEHHHA 2
4. PenieHue CUCTEM pallMOHAIbHBIX YPAaBHEHUN 2
5. Pemienune pannoHalbHBIX HEPABEHCTB 2
Tema 1.2 6. WccrnenoBanue pynknuii. CBoiicTBa TMHEHHOM, KBaIpa- 2
TUYHOM, KyCOUYHO-THHEHHOW U IPOOHO-TUHEHHOM (yHK-
DyHKIMU U Ipa- .
.
(GUKU B 5KOHOMHUKE
7. TlocTpoenue u yTeHHE rpaPpUKOB PYHKIMMA 2
Tema 1.3 8. Pemienue upparoHanbHbIX YpaBHEHUN 2
Kopnu, crenenn, | 9. IIpeoOpazoBaHus BRIpaXXEHHI, COAEPKALIUX CTEIICHH U pa- 2
J0rapuQmbl JIKAJIBL.
10. Pemienue nokazaTelbHbIX YpaBHEHHH. 2
11. Pemenue noka3aTenbHbIX HEPAaBEHCTB. 2
12. Pemienue nokasaTelbHbIX YpaBHEHUH U HEPAaBEHCTB. 2
13. HaxoxaeHne 3Ha4eHui Jorapudma mo mpou3BOIbHOMY 2
ocHoBaHHU10. [lepexos 0T 0THOTO OCHOBaHUS K APYrOMY.
Brruucnenue u cpaBHeHue jorapudmos. Jlorapupmupona-
HUE U OTEHIIMPOBAHUE BBIPAKECHUH.
14. ITpubnnKeHHbIe BEIYUCIICHUS U PELICHUE PUKIIaIHbIX 3a- 2
aay.
15. Pemenue norapu(pMu4ecKux ypaBHECHHUM. 2
16. Pemenue norapupMuuecKux HEPaBEHCTB. 2
17. Pemenue norapupmMuveckix ypaBHEHUH 1 HEPABEHCTB. 2
Pa3zpnen 2 OCHOBBI TPUTOHOMETPHH 17
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Tema 2.1 18. PaguanHbIil METO U3MEPEHUS YTITIOB BpAILIEHHS U CBS3b C 2
rpaxycHoi Mepoil. HaxoxkaeHnue 3HaueHul TPUrOHOMETPHU-
OcHOBHBbIE MOHS- .
YeCKUX (PYHKLIUH.
THUS
TPUTOHOMETPHH. | 19 TIpeo6pa3oBaHus TPHTOHOMETPUUYECKUX BRIpaXKeHHMIA. Oc- 2
ITpeoOpazoBanms
HOBHBIE TPUTOHOMETPHUYECKUE TOXKIECCTBA.
TPUTOHOMETPUYECKHIX
BBIPAKCHUH 20. IIpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BbIpaxeHun. Dop- 3
MYJIBI CIIOKEHUS, yIBOeHU. DOpMyITbl IPUBEICHHUS.
21. TIpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BhIpakeHHi. [1pe- 2
o0pa3oBaHNe CyMMbI TPUTOHOMETPUYECKUX (PYHKIUHN TPO-
U3BEJICHHE, TPEOOPa30OBaHKE TPOU3BEACHUS TPUTOHOMET-
pruecKkux (QyHKIHHA B CyMMYy.
22. Tloctpoenue rpaduKOB TPUTOHOMETPHUUECKUX (DYHKIIHIA C 2
HCIOJIb30BAHUEM F€OMETPUUYECKUX NPEOOpa30BaHUM.
Tema 2.2 23. [IpocTeiine TPUrOHOMETPUYECKIE YPaBHEHHS U HEPABECH- 2
CTBA.
Tpuronomerpuue-
CKHUE ypaBHEHHMS U | 24. TpUrOHOMETPUYECKHE YPABHEHUSI K METOIbl X PEIICHUSI. 2
HEpaBEHCTBA
25. TpUroHOMETpPHYECKIE YPAaBHEHHS. 2
Paznen 3 Hayajia MaTeMaTH4YeCKOI0 aHAJIM3a 30
Tema 3.1 26. YuciaoBas moclieIoBaTeIbHOCTh, CIIOCOOKI €€ 3aJaHus, BbI- 2
YHCIICHUS WICHOB TOCIeoBaTeNnbHOCTH. [Ipenen mocieno-
IIpousBoaHas o
BaTenbHOCTH. HaxoxkmeHne mpenenos GpyHKIuii.
¢byHKIMU U ee
pUMEHEHHE B 27. HaxoxieHre pOM3BOIHBIX 110 ONPEICIICHHIO. 2
HYKOHOMHKE.
28. [IpaBuna u popmynsl quddepeHpoBaHus, TabnuLa npo- 2
M3BOJHBIX DJIEMEHTAPHBIX (YHKIINH.
29. BrruucieHnre Ipou3BOHBIX CIOKHBIX (QYHKITUH. 2
30. [IpousBoaHasA: MEXaHUYECKUH U T€OMETPUUYECKHH CMBICIT 2
MIPOU3BOJHOMN. Y PaBHEHHE KacaTeIbHOM.
31. Obmras cxema uccneaoBanus GyHKIUU. 2
32. UccnenoBanue (yHKIMHA C TOMOIIBIO MPOU3BOAHOM U MO- 2
CTpoeHue rpauKoB.
33. HaxoxeHre HauOOJBIIEr0 M HAaUMEHbBIIET0 3HAYeHUsS U 2

SKCTpeMalIbHBIX 3HaueHud (yHkimu. [IpukiagHeie 3aaa4u
Ha DKCTPEMYM.
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Tema 3.2 34. Unterpan u mnepBooOpazHas. HaxoxneHue HeompeaeeH- 2
HBIX UHTETPAJIOB MPU MTOMOIIIH CBOHCTB MHTETPAJIOB.
Huterpan u ero
IIPUMEHEHUE. 35. HTerpupoBaHe METOI0M 3aMEHBI IEPEMEHHOM. 2
36. aTerpupoBanue pa3audHbIMA METOJAMHU. 2
37. Teopema Hrrotona-JIeitbauma. Brruucienune omnpeencH- 2
HBIX UHTETPAJIOB.
38. Briuucienue ornpeieeHHbIX HHTErPajioB METOI0M 3aMEHbI 2
MEPEMEHHOM.
39. Beruncnienne miomiaaei puryp u o0beMoB Tedl. 2
40. ®usnvecKue MPUIOKEHUS HHTETPAJIOB. 2
Pa3nen 4 'eomerpusn 32
Tema 4.1 41. Bekropsl. JlelicTBusi ¢ BekTopamu. [lekapTroBa cuctema Ko- 2
OpAMHAT B MPOCTpPaHCTBE. PaccTosiHue MEXTy TOUKaMHU.
Koopannats! u
BEKTODBI. 42. JlexapToBa CUCTEMa KOOPIUHAT HA IJIOCKOCTH. Y pPaBHEHUS 2
MpSIMOM, OKpYyXHOCTU. PelieHue 3amad Ha pacrlojOKEHUE
MPSIMBIX Ha MJIOCKOCTH.
Tema 4.2 43. Pemenue 3a7a4 Ha MapajlIeIbHOCT MPSMON U ITIOCKOCTH. 2
[Ipsmble 1 rutockocTy| 44, Perenne 3a1ad Ha MEPIEHAUKYIIPHOCTh MPSIMOW H TUIOC- 2
B TIPOCTPAHCTBE. KOCTH.
45. PenieHue 3ajja4 Ha MPUMEHEHUE TEOPEM O TPEX MepreHau- 2
KyJIsipax.
46. PerieHne 3a/1a4 Ha apauIeILHOCTD TIOCKOCTEH. 2
47. Pemenue 3a1a4y Ha ABYTPaHHBIC YTIIBL. 2
Tema 4.3 48. Pemenne 3a1a4 Ha mapauieNIenuIe,] 1 Kyo 2
Mpuororpanauku | 49. Pemenue 3a1a4 Ha IpU3My. 2
U KpYTJIbIE Tea
50. Pemenue 3a1a4 Ha TUpaMHY. 2
51. Pemenue 3a1a4 Ha BBIYHCIEHUE O0BEMOB U MOBEPXHOCTEH 2
MHOTOTPaHHHUKOB.
52. Pemienue 3a7a4 Ha [MUIAHD. 2
53. Pemienue 3a1a4 Ha KOHYC. 2
54. Pemrenue 3a7a4 Ha map u chepy. 2
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55. Pemenue 3a1a4 Ha KOMOMHAIIMY TE€OMETPUYECKHX TEJ. 2
56. Pemenue 3a1a4 Ha KOMOMHAIIUU T€OMETPUICCKUX TEJ. 2
Pa3znen 5. KomOuHaTOpuKa, CTATUCTHKA M TEOPUS
BepOSITHOCTE
4
Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a/1a4. Pazmenenus, coueTanus 2
Y TIEPECTaHOBKH.
DNEeMEHTHI KOM-
OMHATOPUKHU
Tema 5.2 58. Kimaccuueckoe onpe/enieHne BepoSTHOCTH, CBOMCTBA BEpO- 2
5 SITHOCTEH, TEOpPEMaA O CyMME BEPOATHOCTEN. Bruucnenue
MEHTBI TECOPUHU .
flemMe cop BEPOSITHOCTEH.
BEPOSTHOCTEH U Ma-
TEMaTU4eCKOH CTa-
TUCTHKH B YKOHOMH
Ke
Hroro 117
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[Ipunoxenue 3
OBPA3OBATEJIbHBII MAPIIIPYT

KonTponupyembie
KonTpoinbnas KonTpomupye-
TouKa pazzensl (TeMbI) MbIE PE3yIbTaThI OueHovHbIe cCpeaCTBa
yueOHOro npeaMera
Nel Paznea 1. JIP4,JIP9, MP1 | KoutposabHas pa- | 1. Teoperuueckue Bo-
Aunredpa MP3, MP4, MP9, oora HPOCHI
I1P1, ITP2, I1P3, 2. TunoBsle 3a1aHns
IIP4, ITP5, TIPS,
1IP10, I1P12
Ne2 Pa3nean 2. JIP9, MP1, MP3, KonrposabHasi pa- | Tunossle 3agaHus
OcHosbl Tpuro- | MP9, I1P3, ITP4, 6012 «OCHOBBI
HOMETPHH 11P8, ITP10 TPUTOHOMETPHUM)
Ne3 Pa3nea 3. JIPY, JIP13, MP1, | KouTpoabHasi pa- | Tunossle 3a1aHus
Hauana marema- | MP3, MP5, MP9, 0oTa 10 Teme
THueckoro ana- | [IPL IIP2, IIPS, «IIpousBoaHasn
Ju3a 1ips, 1TP10, ITP11, GyHKIUT U ee
P12 npuUMeHeHHe»
KonTpoabHnasi pa- | Tunossle 3a1aHus
0orTa o reme
«HAHTerpaj u ero
NpUMeHeHHe»
Ne4 Pasnen 4. JIPY, JIP13, MP1, | KouTpoasHas pa- (1. 3agauu c nocrpoe-
T'eomerpus MP3, MP4, MP9, oora «IIpsiMbie u HHMEM YepTexa
11P2, 11P3, ITP6, TUIOCKOCTH B mpo- 2. PacueTHble 3a1a4un
11P8, I1P10 CTPaHCTBe»
Konrtpoabnasn pa-
0oTa 1o reme
«MHOrorpaHHuKu
U KpYIJIble TeJIay
NeS Paspea S. JIP4,JIPY9, MP1, Kounrtpoabnas pa- | Tect
Kom6unaropuka, | MP3, MPY, IIP1, oora
CTATHCTHKA U 11P7, ITPS, ITP13
Teopust
BEpPOATHOCTEH
Ne6 Jlonyck K 3K3ame- Hoprdoano 1. IlpakTuueckue pa-
Hy/ 00THI
3a4eTy 2. Tectol
3. KoHTtponbHsIe pa-
OOTBI
IIpomexy- HuddepennmpoBan- YcrTHblii 3aueT Teoperuueckue Bo-
TOYHAasl aTTe- HBIN 3a4eT MPOCHI 110 COAEPIKa-
cramnus HUIO Kypca
IIpomeixy- OKk3ameH Jk3ameHanuoH- | Tunossle 3anaHus
TOYHAS aTTe- HbIe
crauus OonJieThbl
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JIMCT PETUCTPAIIMA U3SMEHEHU W JONTOJHEHUM

Ne Pazpmen paboueit Kpatkoe coneprxanue n3MeHEHMs/TOTOTHEHUS Jara, Ne IMonnuce
n/n MpOTPaMMBbI POTOKOJIA npezaceaTess
3acelaHus MK/TIHK
MK/TIIK
Pabouast nporpamma y4eOHOW AUCHUIUTHHBI
«MaremaTnKa» akTyalusnpoBaHa. B pabouyro nmporpammy
BHECEHBI CIIEYIOINE N3MEHEHHS:
3 YCJIOBUA B cBs3u ¢ 3akio4eHHMEeM KOHTPAaKTOB co crtoponHumHu | 14.09.2022
PEAJIM3AILINN 3IEeKTPOHHBIMU OMOIIMOTEYHBIMU cuctremamu IBC T.
YYEBHOM «Znaniumy» K-38-22 ot 10.08.2022 r. OO0 «3HaHnyM™M». ITpoTokon
JANCHUITJIMHBI IBC «JIAHb» K-39-22 ot 11.08.2022 r. OO0 «3BbC Ne 1

JIAHb». 9BC «M3nareancreo JTAHDb»

K-40-22 ot 08.08.2022 r. OO0 «U3matensctBo JIAHDBY.
I3BC «KoHCYJIBTAHT CTYAEHTa»

K-41-22 ot 12.08.2022 1. OO0 «KOHCYTBTaHT CTYAEHTAY.
3BC «IOPAMT» K-42-22 or 24.08.2022 r. DBC
«ibooks.ru»

K-43-22 ot 04.08.2022 r. OO0 «A#OyKC»

3BC «BOOK.ru» K-44-22 or 04..08.2022 r. OOO
«KuoPyc»

Y4eOHO-MeTomuIeckoe U WH(POPMAIMOHHOE OOECIIeYeHne
peanu3amiy IporpaMMbl YUTAaTh B HOBOH peIaKIINu:

OcHOBHbIE HICTOYHHMKHU:

1. bammakoB, M. M. Matematnka [DIeKTpOHHBIH
pecype] : yueOnuk / bammvakoB M.M1. — Mocksa : KHoPyc,
2019. — 394 ¢. — (CIIO). — ISBN 978-5-406-06554-9. —
Pexxum moctyma: https://book.ru/book/929528

210xno, H. C. Maremarnka [D1eKTPOHHBIN
pecypce]: yueonuk / H.C. FOxHo. — Mocksa : UTHOPA-M,
2022, — 204 c¢. — (Cpemuee mpodeccrnoHaIbHOS
obpaszosanue). — DOI 10.12737/1002604. - ISBN 978-5-
16-014744-4. - Texct : aneKTpOHHbIH. — Pexxum mocryma:
https://znanium.com/read?id=379702

JonoaHuTebHbIE HCTOYHUKU:

1.boromono, H. B.Maremaruka. 3agaun c
pemwenussMu B 2 4. Yacte 1[OnekTpoHHBI pecypc]:
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