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1 OBIIIAS XAPAKTEPUCTHUKA PABOUYEM IMPOT'PAMMBI YYEBHOT'O IMPEJIMETA
«MATEMATUKA»

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

Pabouas mporpamma yuebHoro npeamera «MaremMaTukay SBISIETCS 4aCThIO IPOrPaMMBI ITOTOTOB-
KM CIIELMAIKMCTOB CPeIHEro 3BeHa no cnenuanbHoctu 23.02.07 TexHuueckoe oOCIy)KMBaHUE U PEMOHT
JABHTATENEH, CHCTEM U arperaToB aBTOMOOMIICH.

1.2 MecTo yuyeOHOro nmpeaMeTa B CTPYKTYpPe NPOrpaMMbl MOATOTOBKH CHEUAJHCTOB CPe/IHe-

ro 3B¢Ha

VY4eOuslif mpenMer «MaTemaTukay OTHOCHTCS K 00IIe00pa30BaTeIbHOMY LUKIY MPOrPaMMBbI MO/~
TOTOBKHU CIEIUAIMCTOB CPEIHETO 3B€HA M OTHOCHTCS K mpeamerHoi obdmactu GI'OC cpemnero ooiero
oOpa3zoBanus «MaTtemaruka U UHOOPMATUKAY.

VYpoBens ocBoeHust yueOHoro npeamera B coorBerctBuu ¢ ®I'OC cpennero obmiero oopa3zoBaHus
yriayOneHHbIH (TpoUIbHBI).

Pabouas mporpamma ydebHOro nmpeamera «MaTemMaTHKa) UMEET MEXKIIPEJIMETHYIO CBS3b ¢ 00IIe00-
pa3oBaTelbHbIMH YueOHbIMH npeaMmeTaMu «Dusukay, «HpopmaTHKay.

Y4eOusblii mpenMer «MaTemMaTrukay SBISICTCS MPEIIISCTBYIONUM IS H3YUCHHS CICAYIONNX y4eo-

HBIX JUCLUILINH:

EH.01 «MartemaTuka,

OI1.02 Texunyeckast MEXaHUKA;

OI1.03 DneKkTpoTeXHUKA U AJIEKTPOHUKA;

[IM.02 Opranu3zanusi MpoLECCOB MO TEXHUYECKOMY OOCIIY)KMBAaHHUIO MU PEMOHTY aBTOTPAHC-

MIOPTHBIX CPEJCTB.

2 INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O ITIPEAMETA:

OcBoeHue coaepxaHusi yueOHoro npeamera «MaTemaTtukay obecrnieuuBaeT JOCTUKEHHE 00ydaro-
IIMMUCS CIENYIOIUX Pe3yJbTATOB:

JINYHOCTHBIE pPe3yIbTaThl

JIP4

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 00LECTBEHHOW MPAKTUKU, OCHOBAHHOI'O Ha JIUAJIOre KYJIbTYp, a TAK)KE Pa3INYHBIX
¢dopM 0011eCTBEHHOI'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJHUKYJIbTYPHOM MHUPE;

JIP9

TOTOBHOCTH U CHOCOOHOCTH K 00pPa30BaHMIO, B TOM YUCIIE CaMOOOPa30BaHUIO, HA MPOTSIKE-
HUU BCEH KU3HU; CO3HATEIHFHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
ycrenrHou npodeccruoHalbHON 1 00IECTBEHHOM AesITeNbHOCTH;

JIP13

OCO3HaAHHBIN BEIOOP OyayIieit mpodeccnu 1 BO3SMOXKHOCTEH peain3aliii COOCTBEHHBIX KU 3-
HEHHBIX MJIAHOB; OTHOIIEHUE K TPO(ECCHOHATBLHON JeSITeIbHOCTH KaK BO3MOXKHOCTH y4a-
CTHS B PEUICHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX MPO-
onem;

MeTaHpeZ[MeTHLIe PE3YyJAbTATHI

MP1

YMEHUE CaMOCTOSITENIBHO OIPEACIIATh LEJIH IEATEIbHOCTH U COCTABIIATH IIaHBI IEATEIbHO-
CTH; CaMOCTOSITEJIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATh M KOPPEKTHPOBATH JEATEIBHOCTD;
UCIIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI Ul JOCTHKEHHUS IIOCTABJICHHBIX LIEJIEH U pealln3a-
IIMH IUIAHOB JIeSITEJIbHOCTH; BBIOMPATh yCIEIIHbIE CTPATETUH B Pa3IMYHbIX CUTYALUAX;

MP3

BJIQJICHE HAaBBIKAMH IMO3HABATEIHHOW, y4eOHO-HCCIEAOBATEIHCKON U TMPOSKTHOW JesATelb-
HOCTH, HaBBIKAMH Pa3pelIeHus MpoOJieM; CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEITLHOMY
IIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJOB IO3HA-
HUS;

MP4

TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSTENIbHOW MH()OPMAIIMOHHO-TIO3HABATEILHOM esATelNb-
HOCTH, BJIaJICHUE HABBIKAMU MOJIyuYeHHUs HeoOXoaumon mHGOpMaluu U3 cloBaped pasHbIX
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TUIIOB, YMEHUE OPHUEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX WH(OPMAIMU, KPUTUYECKH OIle-
HUBATh U MHTEPIPETUPOBATh MH(OPMAILHIO, TOJIyYaeMYI0 M3 Pa3JIMYHbIX HCTOUYHHUKOB;

YMEHHE UCII0JIb30BaTh CPEACTBAa HHPOPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH (J1a-
nee - UKT) B pemieHnn KOrHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C CO-

MP5 OnroieHneM TpeOOBaHMM SPTrOHOMUKH, TEXHUKU 0€30MacHOCTH, TUTHEHBI, pecypcocOepeske-
HUS, TPABOBBIX M STHYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€3011acHOCTH;
BJIa/ICHUE HAaBbIKaMU [MO3HABATEIBHON peIeKCHH KaK OCO3HAHMSI COBEPIIAEMbIX NEHCTBUMN U
MP9 | MBICIUTENIBHBIX [IPOLIECCOB, UX PE3YJITATOB M OCHOBAHMM, I'PaHUI] CBOEIO 3HAHUS U HE3HA-

HHs, HOBBIX ITO3HABATCIIBHBIX 3a/la4 U CPCACTB UX NOCTHIKCHUA.

IIpenMeTHBIE pe3yabTAThI

I1P1

c(OpMHUPOBAHHOCTH IIPEJCTABICHUN O MaTEMAaTHKE KaK 4YaCTU MUPOBOM KYJIbTYPHI U O MECTE
MaTEeMAaTHKU B COBPEMECHHOM ITUBUIIM3AIUH, O CITIOCO0aX OMUCAHUSI HA MATEMATHYECKOM SI3bI-
K€ SIBJICHUH peaqbHOro MUPA;

I1P2

c(hOpMUPOBAHHOCTH MPEACTABICHUN O MATEMATHUYECKUX MOHATUSIX KaK O BAXKHEUIINX MaTe-
MAaTHUYECKUX MOJEIISAX, NO3BOJSIOLIMX OIMCHIBATD U U3Yy4YaTh PAa3HbIC MPOLIECCHl U SBJIECHUS;
ITOHUMaHUE BO3MOXHOCTH aKCMOMATHUYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPHIL;

I1P3

BJIaJICHUE METOJAMHU JI0KA3aTENbCTB U aITOPUTMOB PEIICHUS; YMEHUE UX IPUMEHSATH, IIPOBO-
JIATH JIOKA3aTEJIbHBIE PACCYKICHUS B XOJE PEIICHUS 3a/a4;

I1P4

BJIaACHUC CTAHAAPTHBIMH MMPUCMAMU PCIICHUS PAIMOHAJIBHBIX U UPPAIHUOHAJIBHBIX, ITOKa3a-
TCJIBHBIX, CTCIICHHBIX, TDUTOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, X CUCTCM,

I1P5

c(OPMHUPOBAHHOCTH TPEICTABICHUN 00 OCHOBHBIX MOHATHSX, UICIX M METOJaX MaTeMaTH-
YECKOr0 aHaJIM3a;

[1P6

BJIaJICHHE OCHOBHBIMH TOHSATHSMH O IUIOCKHX M MPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (PHUTY-
pax, UX OCHOBHBIX CBOICTBax; c()OPMUPOBAHHOCTb YMEHMsI PACIIO3HABATH HA YEPTEKaX, MO-
JIeNIsIX ¥ B peallbHOM MHUpPE TeOMEeTpUYEeCKHe (GUTyphl; MPUMEHEHNE N3yYSHHBIX CBOHCTB Teo-
MeTpuuecKux Guryp u Gopmyin ais pelieHus reoMeTpUUEcKuX 3a/1ad U 3ajad ¢ IpaKkTuye-
CKHMM COJIEP>)KAHUEM;

I1P7

c(OpPMHPOBAHHOCTh NPEACTABICHUN O Mpolleccax U SIBICHUSIX, UMEIOLINX BEPOSITHOCTHBIN
XapakTep, O CTATUCTHUUYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MHpPE, 00 OCHOBHBIX HMOHSATHAX
3JIEMEHTAapHOU TEOPUU BEPOATHOCTEHN; YMEHUN HAXOAUTh U OLEHUBATH BEPOATHOCTU HACTYII-
JIEHUs] COOBITUN B MPOCTENUIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKH CITY-
YaHBIX BEJIMYUH;

I1P8

BJIaACHUEC HAaBbIKaMU HCIIOJIb30BAHHA I'OTOBLIX KOMIIBIOTCPHBIX ITPOrpaMM IpU pCUHICHUHA 3a-
Aad;

I1P9

c(hOpMUPOBAHHOCTh TPEICTABICHUNH O HEOOXOIUMOCTH JI0KA3aTEIbCTB MPH OOOCHOBAHUH
MaTeMaTUYECKUX YTBEPKACHUN U POJIM AKCHOMATUKU B MPOBEACHUU JNEAYKTUBHBIX PacCyiK-
JICHUI;

I1P10

c(OpPMHPOBAHHOCTh MOHITUHHOIO ammapara MO0 OCHOBHBIM pasfellaM Kypca MaTeMaTHKH;
3HaHUU OCHOBHBIX T€OpeM, GOpPMYJ U YMEHUS UX MPUMEHSTh, YMEHHUS J1I0Ka3bIBaTh TEOPEMBbI
¥ HaXOJMTh HECTaHAAPTHBIE CIOCOOBI peleHus 3a/1ay;

IIP11

c(OpMHUPOBAHHOCTh YMEHHMH MOJIENIMPOBATh pealbHbIE CUTYyalld, MUCCIEN0BATh MOCTPOEH-
HbIE MOJIETIN, UHTEPIPETUPOBATh NOJYYEHHBIN PE3YIIbTAT;

I1P12

C(I)OpMI/IpOBaHHOCTB HpCIICTaBJ'ICHI/Iﬁ 00 OCHOBHBIX IMOHATHSAX MAaTeMaTHYCCKOrO aHaIu3a U
nux CBOI\/IICTBaX, BJIAICHUC YMCHHUEM XapaKTCPU30BATH IMMOBCACHUC (1)YHKHI/II>'I, HCITIOJIB30BaHHUEC
TMOJIYYCHHBIX 3HAHUH JJI OIMMCAHUSA U aHAJIM3a PCAJIbHBIX SaBHCHMOCTeﬁ;

[1P13

BJIAJICHAE YMEHHUSAMH COCTABJICHUS BEPOSTHOCTHBIX MOJENEH IO YCIOBHIO 3a1a4d U BBIYHC-
JICHUS BEPOSTHOCTH HACTYIUICHUS! COOBITHI, B TOM YHCIIE C MPUMEHEHUEM (OpPMYI KOMOMHA-
TOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEW; MCCIIEIOBAHUS CIyYalHBIX BEJIMYHH I10
UX PACIpPEIEIICHUIO.




3 COAEP KAHUE U TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA

3.1 Coneprxkanue y4eOHOIro npeamera

BBEJIEHUE

BxoaHol koHTposib. IHCTpYKTHBHBIN 0030p coaepxkaHus y4eOHOro npeaMera U 3HaKOMCTBO 00y-
YAIOIIUXCS C OCHOBHBIMHU YCIIOBUSIMH U TPEOOBAHUSMH K OCBOSHHIO MPOTPAMMBI.

Cooepoicanue yuebHoeo mamepuana:

MaremaTika B Hayke, TEXHHKE, SKOHOMHKE, MH()OPMAIIMOHHBIX TEXHOJOTHSIX M MPAKTUYECKON
nesrenbHOCTU. Llenu u 3a1aun n3ydyeHuss MmareMaTHKH pu ocBoeHuu npodeccuit CI1O u cnenuanbHOCTH
23.02.07 Texuuueckoe 00CITy>)KHBaHUE U PEMOHT JABHUTATEJICH, CHCTEM M arperatoB aBTOMOOUJICH.

Buab1 yueOHoii 1eATEIbHOCTH

O3HaKOMJICHHE C POJIbIO MAaTEMATHKU B HAayKe, TEXHHUKE, SKOHOMHKE, HH()OPMALIMOHHBIX TEXHOJO-
TUSX U MPAKTUYECKON JesiTenbHOCTH. O3HAKOMJICHUE C LIEMSIMU U 33a/ladaMy U3YYCHHUS] MAaTEMaTUKH MPU
ocoenuu npodeccuit CIIO u cneunansHoctu 23.02.07 Texuuueckoe o0CIy)KMBaHHE U PEMOHT JIBUTaTe-
Jied, CUCTEM M arperatoB aBTOMOOUJICH.

Pa3zgen 1 AJITEBPA

Tema 1.1 Pa3BuTne noHsiTUs 0 YHCJIE

Lensie u panmoHanbHble uncia. JleicTBuTenbHbIe uncna. [IpubnvxkenHbie BbraucieHus. Kom-
IJIEKCHBIE YKclia. PallnoHanbHble ypaBHEHUS U HEpaBEHCTBA. PaBHOCHIIBHOCTh ypaBHEHUM, HEPABEHCTB,
cucteM. OCHOBHBIC MPUEMBbI UX peleHus (Pa3joKeHUE Ha MHOXKHUTEIH, BBEJCHIUE HOBBIX HEHU3BECTHBIX,
MOJICTaHOBKA, TpaduuecKuii MeTo1). MeTo HHTEPBAJIOB.

Buabl yueOHO# nesiTeJIbHOCTH

Brinmonnenue apupMeTuieckux ASHCTBHIA HAJl YUCIIaMU, COYETasl YCTHbIC U TUChbMEHHBIE IPUEMBI;

HaxO0KJICHUE TPUOJIMKEHHBIX 3HAYCHHS BEJIMYMH U TMOTPEUTHOCTEH BBIUMCICHUMN (aOCOMIOTHON H
OTHOCHUTENIFHOW); CpaBHEHHME YHCIIOBBIX BBIPAXKEHUN; HaXOKJIEeHHE OMIMOOK B MpeoOpa3oBaHUSX U BHI-
YUCJICHUSIX (OTHOCHUTCS KO BCEM ITYHKTaM MPOTPaMMBI).

O3HakOMJIEHHE C TPOCTEHIINMU CBECHUSIMH O KOPHAX alreOpandeckux ypaBHEHUH, MOHATHIMHI
WCCIIEI0BAHMS YPABHEHHM U CUCTEM YPaBHEHHM.

N3ydenue Teopun paBHOCUIIBHOCTH YpaBHEHUU U ee nmpuMeHeHus. [IoBTopeHue 3anucu peleHus
CTaHJAPTHHIX YPAaBHEHH, MPUEMOB IIPeOOpa30BaHus YpaBHEHUN JIJIsi CBEICHUSI K CTaH/IapTHOMY YpaBHeE-
Huto. PerieHne cucteM ypaBHEHUH C MPUMEHEHHEM DPAa3IMYHBIX coco00B. O3HaKOMIIEHHE C OOIIMMHU
BOIIPOCAMH PEIICHUS] HEPABEHCTB M MCIOJIB30BaHUE CBOUCTB U TpadpukoB GyHKIUM TTPU pEIICHUN Hepa-
BEHCTB.

Pemenue HepaBeHCTB M CHCTEM HEPABEHCTB C MPUMEHEHHEM Pa3JIMUHBIX CIIOCOOOB.

[IpuMmeHeHne MaTEMaTHYECKUX METOOB JUISl PEIICHUs COJIEPKATENbHBIX 3a/1ad U3 PA3IUYHBIX 00-
JIaCTe HAyKW U MPAKTUKHU. THTeprpeTUpOBaHUE PE3YIBTATOB C YYETOM PEATbHBIX OTPAHUYCHUH.

Tema 1.2 @ynkuuu u rpaguxkn

Oynkiun. O61acTh OnpeaeneHust 1 MHOKECTBO 3HAUCHUI; rpaduK QyHKIUHN, TOCTpoeHue rpadu-
KOB (DYHKIIWH, 3aJaHHBIX PA3IMIHBIMH CIIOCOOAMH.

CpoiictBa QyHKIIMHM. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTh, OTPAHUYEHHOCTh, MEPUOTUYHOCTS.
[TpomexxyTku BO3pacTaHusi W yObIBaHMS, HAUOONbIIEe W HAWMEHbIIEE 3HAYEHHS, TOYKH IKCTpEeMyMa.
I'paduueckas unrepnpetanus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEH B peabHBIX MPOLECCaX U SIB-
neHusx. Apudmernyeckue onepaunu Haja ¢yHkuusMu. Crnoxsas ¢yHkuus (komnosunus). [Honstue o
HENPEPbIBHOCTH (PYHKITHH.

O6parnbie pynkiuu. O6macTh onpeaeieHns U 00aacTh 3HaUeHU oOpaTHon GyHkIuu. ['paduk 06-
patHO# QyHKIUH.



Buabl yueOHoil 1eATeJIbHOCTH

O3HakOMJIEHHE C TOHSITHEM NIEPEMEHHOM, MPUMepaMu 3aBUCUMOCTEH MeX 1y MepeMEHHBIMH.

O3HakomJIeHHE C TIOHATHEM rpaduka, onpefeneHre MPUHAUIEKHOCTH TOYKH IpaduKy (yHKINH.
Omnpenenenue o Gopmyse npocreieit 3aBUCUMOCTH Bua ee rpaduka. Beipaxkenue o popmyse ogHon
nepeMeHHoi uepe3 npyrue. O3HakomiIeHHE ¢ orpeneneHueM GpyHkuu, GpopmynupoBanue ero. Haxox-
neHue o0jacTu onpeaeneHus U obsiactu 3HaueHud QyHkuud. O3HaKOMIIEHUE ¢ MpUMepamMu (QyHKIHO-
HAJIBHBIX 3aBUCHUMOCTEH B pealIbHBIX MPOIeccax U3 CMEXHBIX TUCIMIUINH. O3HaKOMIIEHHE C JI0Ka3aTelb-
HBIMH PACCYXJACHHUSIMH HEKOTOPHIX CBOMCTB JIMHEWHOUN U KBaJpaTUIHON (QyHKIUH, MPOBEACHHUE UCCIIE0-
BaHUs JTUHEHHOW, KYCOYHO-TMHEHHOW, APOOHO-IMHEHHOW M KBaJApaTUIHONH (DYHKIUH, TOCTPOCHUE HUX
rpadukoB. [locrpoenue u urenue rpadpukoB ¢ynkuuii. Uccnenosanue pynkuuu. CocraBiieHue BHIOB
(GyHKIMH IO JAHHOMY YCIIOBHIO, PEILICHHE 3a7]ad Ha SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIHH.

W3yuenne moHsATHS oOpaTHOW (YHKUMH, ONpelesieHHe BUAA M TOCTpOeHHE rpaduka oOpaTHOMH
GbyHKIIMH, HaXOXKACHUE ee 00JacTu onpeaeneHuss U obmactu 3HaueHuil. [IpuMeHeHne cBONCTB PyHKIMIA
MIPU UCCIIIOBAaHUH YPAaBHEHHUH M PEIICHUH 33]]a9 Ha SKCTPEMYM.

O3HaKOMJICHHE C TTOHITHEM CIOXKHOU (DYHKIUU.

Tema 1.3 Kopnu, crenenn u jorapudpmsl

Kopuu u crenenu. Kopuu HaTypanpHOM cTeneHH U3 unciaa U UX cBoicTBa. CTENneHu ¢ palvoHallb-
HBIMM I10Ka3aTesiIMU, UX cBOMCTBA. CTENeHU C NEHCTBUTENBHBIMU NOKa3aTesssMU. CBOWMCTBA CTENEHU C
JNEUCTBUTEIILHBIM ITOKA3aTEeIIEM.

Jlorapudm. Jlorapudm uncia. OcHoBHOe JorapudmMudeckoe ToxAECTBO. [lecATHUHbIE U HATypallb-
Hble Jorapudmsl. [IpaBuna nefictBuii ¢ norapudmamu. [lepexos kK HOBOMY OCHOBaHUIO.

IIpeoOpa3oBanue anrebpanyeckux BblpakeHHH. [IpeoOpa3oBaHue palOHAIBHBIX, UPPALUOHANIb-
HBIX, CTETIEHHBIX, [I0KA3aTEJIbHbIX U JIOTAPU(PMUUYECKUX BbIPAKEHUIH.

IToka3zarenbHast u norapudmudeckas ¢pyHkuuu. Onpenenenus GyHKUUH, UX CBOMCTBA U rpadUKH.
[IpeoOpa3zoBanus rpadukoB. [lapannenbHbIl EPEHOC, CUMMETPUS OTHOCUTEIBHO OCEH KOOpAUHAT, U
CUMMETpPHUSI OTHOCUTEIIBHO Hayajaa KOOPAUHAT, CUMMETPUS OTHOCUTENIBHO NPSAMOM, PACTSKEHUE U CxKa-
THE BIOJIb OCEM KOOpAHHAT.

IToka3zarenbHble U Jorapupmuueckue ypaBHeHHs. OCHOBHbIE NPUEMBbl UX peleHHs (pa3jiokKeHue
Ha MHOYKUTEJIN, BBEJICHHE HOBBIX HEM3BECTHBIX, MOJCTAHOBKA, TpauueCKUuil METON).

IToka3zarenbHble U Jorapupmuyeckre HepaBeHCTBa. OCHOBHBIE PUEMBI UX PEIICHUS.

Buab1 yueOHoii 1eATeIbHOCTH

O3HaKOMJIEHHE C TOHATHEM KOPHS N-1i CTENIEHH, CBOMCTBAMM PaJUKaJIOB U C IIPaBUJIaMU CPaBHEHH-
eM KopHed. @opMyJIMpOBaHUE ONPENEICHUs KOPHS U CBOWCTB KOpPHEW. BrluncieHue u cpaBHEHUE KOp-
Hell, BBINOJHEHWE MPUKHUIKM 3HaueHHust KopHs. IIpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBIpAXKEHUH,
coJiepKallluX paauKaibl. BelonHeHne pacueToB 1no ¢opmMyiiaM, COAEpKalIUM paguKaibl, OCYIIECTBIAA
HE00X0/AMMBbIE TIOJICTAHOBKHU M INpeoOpa3oBanus. Onpenenenne paBHOCUIBHOCTH BBIPRXKEHUH ¢ paguKa-
namu. Pemenune nppannoHaNbHBIX ypaBHEHHH. O3HaKOMIICHHE € MIOHATUEM CTEIEHU C JCHCTBUTEIbHBIM
nokaszareneM. HaxokaeHue 3HaueHHWH CTENeHU, UCHOJb3ys HpU HEOOXOJUMOCTH HHCTPYMEHTAJIbHBIE
CpeacTBa. 3anuchiBaHUE KOPHS N-il CTETIEHU B BUJIE€ CTENEHU C APOOHBIM MoKa3aTeseM U HaobopoT. dop-
MYJIMPOBAaHHUE CBOMCTB CTEIICHEW. BhIUKCIIEHHE CTENEHEN ¢ pallMOHAJIbHBIM II0OKA3aTeNIEM, BBIIIOJIHEHUE
IIPUKHUJIKN 3HAYCHUs CTEIICHM, cpaBHEHUE cTeneHeil. [IpeoOpa3oBaHue YnCIOBBIX U OYKBEHHBIX BBbIpaKe-
HUH, coepKalUX CTENEHH, IPUMEHsISI CBOMCTBA. PelieHue rnokazareiabHbIX ypaBHEHUNH. O3HaKOMIIEHHE
C IPUMEHEHNEM KOPHEW M CTENEHEN ITPU BBIYMCIICHUH CPEHUX, IIPH JIEJIEHUN OTPe3Ka B «30JI0TOM Cede-
HuM». Perienne npukiaaHpIX 3a7a4 Ha CII0KHBIE IPOLIEHTHI.

Brinonnenue npeodpazoBaHuil BeIpaXXeHH, MpuMeHeHHe GopMyJ, CBA3aHHBIX CO CBOMCTBaMHU CTe-
ne”el u jorapudmon. OnpezneneHne 001aCTH AOMYCTHUMbIX 3HAYCHUN JOTapH(PMHUUECKOTO BBIPAXKECHUS.
Pemenue norapudmuueckux ypaBHEHHI.

Brruucnenne 3HaueHuit QpyHKIMM 1O 3HaueHHIO apryMeHTa. OrpeneneHue MOJ0KEHHUsT TOYKH Ha
rpaduke 1Mo ee KoopAuHATaM U HaoOopoT. Mcronp3oBanne CBOMCTB (DYHKIMI 711 CpaBHEHUSI 3HAYCHUH
crerneHei u orapudmos. [locTpoeHne rpaduKoOB CTENEHHBIX U Jorapu(pMUUECKuX (QyHKITUI.



Pemienue moka3aTenbHBIX U JOTapU(MUUECKUX YPAaBHEHUN U HEPABEHCTB IO M3BECTHBIM aJITOPUT-
MaM.
Pa3znesn 2 OCHOBBI TPUTTOHOMETPUH

Tema 2.1 OcHoBHBIe NOHATHSI TPUTOHOMeTPHUH. [IpeoOpazoBannst TPUTOHOMETPHYECKUX BbIpaKe-
HM.

OcHoBHble nIOHATUSA. Paguannag Mepa yria. BpamarensHoe asmxenne. CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIa.

OcHOBHBIE TPUTOHOMETpUYECKUE TOXAEeCTBA. PopMynbl npuBeaeHus. @opmyiibl ciioxxeHus. Pop-
MyJibl yiBOeHHs. DOpMyIIbl NOJOBUHHOTO yIia.

[IpeoOpa3oBanusi MPOCTEHIINX TPUTOHOMETPHUECKUX BhIpakeHHid. [IpeoOpazoBanue cymMMbl TpH-
TOHOMETpUYEeCKUX (DYHKIMN B MPOU3BEICHUE U MPOU3BEICHUS B CyMMY. BhIpaskeHue TpuroHomerpuye-
CKUX ()YHKIMI Yepe3 TaHTE€HC IMOJIOBUHHOTO apryMEHTa.

Tpuronomerpuyeckue ¢pynkiuu. CBolcTBa U rpa@UKu CHHYCa, KOCUHYCA, TAHT€HCA U KOTAaHTeHCA.
[TpeoOpaszoBanus rpadukoB. [lapamiensHbIi IEpeHOC, PACTKCHHUE U CKATHE BIOIL OCEH KOOPMHAT.

Bupabl yueOHoil 1eATEIbHOCTH

N3yuenne pagnaHHOrO METOJ1a U3MEPEHNUs YITIOB BPAILEHUS U UX CBS3M C rpaaycHoON mepou. M3o-
OpakeHHe YIIoB BpalleHHs Ha OKPYKHOCTH, COOTHECEHUE BEIMUUHBI yTila C €r0 PacloI0KEHUEM.

DopMyIMpPOBAHUE ONPENEICHUN TPUTOHOMETPUUYECKUX (DYHKIUHN NI YIJIOB IOBOPOTa U OCTPBIX
YTJI0B MPSIMOYTOJIBHOTO TPEYTOJIbHUKA M OOBSICHEHHE UX B3aMOCBS3H.

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOKIECTB JJIsl BBIYMCIIEHUS 3HAYEHU TPUTOHOMET-
pudecknx QYyHKIUN O OJHOM U3 HUX.

N3ydyeHne ocHOBHBIX (OpMYJ TPUTOHOMETPUU: (POPMYJIbI CIOKEHUS, YIBOCHUS, MpeoOpa3oBaHuUsL
CYMMBI TPUTOHOMETPUYECKUX (DYHKIMN B MPOU3BEICHUE U MPOU3BEICHHUSI B CYMMY U MPUMEHEHHE MPHU
BBIUHCIICHUH 3HAUYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLIEHUS €TO0.

O3HakoMJIEHHE CO CBOMCTBAMU CHUMMETPUU TOYEK HA €IMHUYHON OKPYKHOCTH U NMPUMEHEHUE HX
JUI BBIBOJIa (DOPMYJT IPUBEACHHUS.

O3HakoMJICHHE C MOHATHEM HENpPEepbIBHOW neproanyeckor (GyHKIMH, GOpMyTupoBaHHE CBOMCTB
CHUHYCa M KOCHHYCa, IOCTPOEHHUE UX TPaPHUKOB.

O3HakoMJICHHE C TOHATUEM TAPMOHMUYECKUX KoJeOaHWi U MpUMepaMu FrapMOHUYECKUX KOJIeOaHuit
JUIS OIIMCAHMSI ITPOLIECCOB B (PU3UKE U APYTUX 00JIaCTAX 3HAHUSL.

O3HakoMJICHHE C TIOHATHEM Pa3phIBHOM MepHoArUecKol (yHKIIMU, (OPMYIMPOBAHUE CBOMCTB TaH-
reHca U KOTaHIeHca, IOCTPOEHUE UX TpaduKOB.

Tema 2.2 Tpuronomerpuyeckue ypapHeHHs 1 HEPaBeHCTBA

TpuronomeTpuuecke ypaBHEHUs U HepaBeHCTBA. [Ipocreline TpPUroHOMETPUYECKUE YPABHEHUS.
Tpuronomerpuueckue ypaBHeHHs. OCHOBHBIE MPUEMBI X pEIIeHUs (pa3ioXKeHHe Ha MHOKUTENH, BBe-
JIeHHEe HOBBIX HEU3BEeCTHBIX). IIpocTeiiiine TpuroHoMeTpuiecKkrue HepaBeHC TBa.

OOpatHble TpUroHOMETpUYecKHe QYHKINU. APKCUHYC, aDKKOCHHYC, apKTAHI€HC.

Buabl yueOHoil 1eATEIbHOCTH

O3HaKkOMJIEHHE C TMOHATHEM OOpaTHBIX TpUrOHOMeTpuueckux ¢GyHkiuil. M3ydenue omnpeneneHuit
apKCHHyca, apKKOCHHYCa, apKTaHT'eHca 4Kcia, (opMyIHUpOBaHUE UX, U300paKeHHE Ha €IUHUYHON OK-
PYKHOCTH, IPUMEHEHUE MPU PEIIEHUN YPABHCHUM.

Pemenue no ¢gopmynaMm U 1m0 TPUTOHOMETPHUUECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPUUYECKHUX
ypaBHeHUH. [IpuMeHeHne oOUIMX METOJO0B PELIEHUS YpaBHEHUU (TMPUBEICHHE K JIMHEHHOMY, KBajapaT-
HOMY, METOJ Pa3JIOKEHUs] Ha MHOXXUTEIM, 3aMEHBbl NIEPEMEHHOM) MpPU pelIeHUH TPUTOHOMETPUUYECKUX
YpaBHEHUN. Y MEHHE OTMEYATh HA KPYIe pEeIIEHUs MPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

[TpumeHeHune CBOMCTB (DYHKIMIA A CPaBHEHUS 3HAUECHUHM TPUTOHOMETPUYECKUX (DYHKIIHHA, perie-
HUs TPUTOHOMETPUYECKUX YPaBHEHHM.

[TocTpoenue rpadKoB 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIMI 1 ollpeaeneHue mo rpadpukaM ux
CBOWCTB.

Pa3znen 3 HAYAJIA MATEMATHYECKOI'O AHAJIN3A



Tema 3.1 IIpousBoanasi yHKIIUU U ee IPUMEHEHUE

[TocnenoBarenbHOCcTH. CIIOCOOBI 3a/1aHUS U CBOMCTBA YUCIIOBBIX NocieaoBarenbHocTel. [lonsaTue o
npenene nocienosareabHocT. CylecTBOBaHME Ipeneaa MOHOTOHHOW OTPAaHMYEHHOW IOCIIENO0BATENb-
Hoctu. CyMMUpOBaHHE TOCIIE0BATEIbHOCTEH. beCKOHEYHO yObIBaroOIasi reOMETpUIecKas MPOrpeccHst 1
ee cymma.

[TpousBonnas. [lonaTne o mMpou3BOAHON (DYHKIMH, €€ T€OMETPUYECKUN U (PU3HUECKUI CMBICIL.
IIpumenenue npouzeoOHOU 6 MmexHuKe. onpeoeieHue nymu, CKOpoCcmu, pemenu, yckopeHus. YpaBHEHUE
KacaTenbHOU K Tpaduky ¢yHkiun. [Ipon3BomHBIE CYMMBI, pa3HOCTH, MPOU3BENEHHS, YacTHOTO. [Ipon3-
BOJIHbIE OCHOBHBIX 3JIeMEHTapHbIX (QyHKIMHA. [IpuMeHeHne Mpou3BOAHON K MCCIel0BaHUI0 (YHKUUN U
noctpoeHuio rpadukoB. [IpousBoanbie 00paTHON GYHKIMU M KOMIO3ULIUH (DYHKITHIA.

IIpumepsl MCNOAB30BaHUS MPOU3BOAHON [UIsl HAXOXKACHUS HAWIYUIIEr0 PEIICHUs B IMPHUKIAIHBIX
3amayax. Bropas mpousBoHas, €€ TeOMeTpUUSCKHid U (PU3MUecKuid CMbICI. HaxokieHue CKOpOCTH IS
nporiecca, 3alaHHOro (OopMyNoil U rpaduKOM.

Buab1 yueOHoii 1eATEIbHOCTH

O3HakoMJICHHE C MOHATHUEM YHMCIIOBOW IOCIEN0BATENbHOCTH, CIOCOOAMH €€ 3aJaHMsl, BbIUUCIIe-
HUSMU ee wieHOB. O3HaKOMJIEHUE ¢ TIOHATHEM IMpeielia Mocae10BaTeIbHOCTH. O3HaKOMIIEHUE C BhIUHUC-
JICHHEM CyMMbl O€CKOHEYHOI'O YMCIIOBOIO psiJia Ha MPUMEpE BBHIYUCIECHUSI CyMMbl OECKOHEYHO YOBIBaIO-
el reOMeTpUIecKoil mporpeccun. Pemenne 3ai1a4 Ha mpuMeHeHue GOpMYITbl CyMMbI OECKOHEYHO YOBI-
BaIOLLIEN T€OMETPUYECKON ITPOrPECCUM.

O3HaKOMJIEHHE C MOHSATHEM NPOM3BOAHOM. M3yueHue um GopMynupoBaHHue €€ MEXAaHMYECKOTO U
TFE€OMETPUUYECKOTO CMBICIIA, U3YYEHUE AITOPUTMA BBIYHUCICHHS NPOU3BOJHON HAa IIPUMEPE BBIYMCIICHUS
MTHOBEHHOH CKOPOCTH M YTJIOBOTO Kod(¢uimenTa kacatensHoi. CocTaBlieHHE ypaBHEHUS KacaTeIbHON
B o01eM Buje. YCcBOeHUE NpaBuil AuddepeHurpoBanus, TaOIULbl TPOU3BOAHBIX 3JIEMEHTAapHBIX (QyHK-
Ui, npuMeHenne 1 auddepeHunpoBanust pyHKIMA, COCTaBICHUS YpaBHEHUS KacaTenbHOH. V3yuenue
TEOPEM O CBSI3U CBOMCTB (PYHKIIMM M MPOU3BOJIHOM, popMynupoBka ux. [IpoBeieHre ¢ MOMOLIbIO TIPOU3-
BOJHOM MccleAoBaHus (QYyHKIUH, 3aJaHHON (OopMyJIoi. Y CTaHOBJIEHHE CBSI3U CBOMCTB (DYHKIIMU U MPO-
M3BOJHOM 10 UX rpadukam.

[IpumeHeHne NpoU3BOIHOM AJIs peIIeHus 3a/1a4 Ha HaX0XKJIEHUEe HauOOoJbIIero, HAMMEHbILIEro 3Ha-
YEHMsI U Ha HaX0XKJIEHUE DKCTpEMyMa.

Tema 3.2 UHTerpaj u ero npuMeHeHue.

[lepBoobOpasnas u unterpan. [IpumeHeHue onpeneseHHOT0 UHTErpaja A HaXO0XKICHUs IUiouaau
KpuBoJMHeNHHON Tpanenun. Popmyna Hetorona-Jleiionuna. [Ipumepsl npuMeHeHus: nHTErpaita B GU3nKe
Y TEOMETPUM.

Buabl yueOHoil 1eATEIbHOCTH

O3HaKOMJIEHHE C TIOHSTHEM MHTErpaja u rnepBoodpa3Hoil. M3yueHne npaBusia BbIYKUCICHUS IEPBO-
obpa3Hoii u Teopemsl HetoToHa- JleiiOnuna. Perenue 3a1a4 Ha CBsI3b IEpBOOOPaA3HON U €€ IPOU3BOTHOM,
BBIYHMCIICHHE TIEPBOOOPA3HOM JIJIsl JAaHHOU (DYHKITHH.

Pemienue 3a1a4 Ha MpUMEHEHUE UHTETpaia JUIsl BHIYUCICHUS (PU3NYECKUX BEJTMUMH U TUIOIIACH.

Pa3znen 4 TEOMETPUSA

Tema 4.1 KoopauHaTbl H BEKTOPBI.

[IpsimoyronbHas (lekapToBa) cucTeMa KOOpJAMHAT B MpocTpaHcTBe. DopMylia pacCTOSHUS MEXAY
JBYMS TOUKaMH. Y paBHEHHsI c(epbl, MIOCKOCTU U MPSIMOH.

Bekropsl. Monynes BekTopa. PaBeHCTBO BekTOpOB. Cl0KE€HHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
4yuco. PasnoxkeHue BEKTOpa M0 HANPABICHUAM. YTOJ MEXAy AByMs Bekropamu. [Ipoeknus BekTopa Ha
ock. Koopaunate! BekTopa. CkansipHOE IPOU3BENECHNE BEKTOPOB. VCoap30BaHNEe KOOPAUHAT U BEKTOPOB
IIPY PEIICHUN MAaTEMAaTUYECKUX U NPUKIIAJHbIX 33]a4.

Buabl yueOHO# 1eATeJIbHOCTH

O3HaKOMJIEHHE C MOHATUEM BEKTOpa. M3yueHue nexkapToBoil CUCTEMbI KOOPAUHAT B IPOCTPAHCTBE,



MMOCTPOEHHUE T10 33JJaHHBIM KOOPAMHATAM TOUEK U IJIOCKOCTEH, HAX0XKACHHUE KOOPAMHAT TOUYEK.

Haxoxnenne ypaBHEHUN OKPYKHOCTH, Cepbl, TIIOCKOCTH. BhIUNCICHUE pacCTOSHUN MEXIY TOY-
KaMu. M3yueHne CBOMCTB BEKTOPHBIX BEJIMYKH, IPABUJI PA3JIOKEHHUSI BEKTOPOB B TPEXMEPHOM MPOCTPAH-
CTBE, MPABWJI HAXOXKJIEHUSI KOOPAUHAT BEKTOpa B MPOCTPAHCTBE, IPAaBUII IEHCTBUI ¢ BEKTOpaMH, 3aJaH-
HBIMH KOOpAWHATAMMU.

[IpumeneHue TeOpuH MpH PEIICHUH 3a7a4d Ha JACHCTBUS ¢ BEKTOpaMu. M3yueHue cKalsspHOTo Mmpo-
HU3BCACHUA BECKTOPOB, BEKTOPHOI'O YPABHCHUSA HpHMOﬁ U IIJIOCKOCTHU

[IpuMmeneHue Teopuu NpU PEUICHUH 33a]a4 Ha JCHCTBHS C BEKTOpaMH, HA KOOPAUHATHBIA METOJ,
MPUMCHCHUC BCKTOPOB IAJI BBIYHUCJIICHUA BCJINYWH YIJIOB U paCCTOSIHI/If/'I.

O3HaKOMJICHHE C JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPUH O B3aUMHOM PACIIOJIOKEHUU MPSIMBIX U
IJIOCKOCTEH € NCIOJIb30BAaHUEM BEKTOPOB

Tema 4.2 IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

B3anmHoe pacnonokeHue ABYyX MpsIMBIX B IpocTpaHcTBe. [lapannenbHOCTh NpSMON U TIOCKOCTH.
[TapannensHOCTH MIIOCKOCTEN. [lepneHIUKYISIPHOCTh TPSIMOM U INTIOCKOCTH.

[IeprieHAUKYAp M HAKIOHHASA. YTOJI MEXAY MPAMOU U IUIOCKOCTHIO. JIBYyTpaHHBIN YIroJl.

Yron Mexny miockocTsMu. [lepneHIuKysipHOCTh ABYX IUIOCKOCTEH. I'eomeTpudeckue mpeodpa-
30BaHUsI TPOCTPAHCTBA: MapaUIeIbHBIM MEPEHOC, CHMMETPHSI OTHOCUTENBHO IIOCKOCTH. [lapamienbHoe
npoektupoBanue. [nomans oproroHabHOM nmpoekiuu. M300pakeHne mpocTpaHCTBEHHBIX (PUTYP.

Buabl yueOHoil 1eATEIbHOCTH

@opMyJIMPOBKAa U MPUBEICHUE JOKA3ATEIbCTB MPU3HAKOB B3aMMHOTO PACIIOJIOKEHHS MPAMBIX H
mIockocTeil. Pacio3HaBaHWe Ha 4epTekax U MOAENSIX Pa3jJU4HbIX CIIy4aeB B3aHUMHOTO PACIIOIOKEHUS
MPSAMBIX U IUIOCKOCTEH, apr'yMEHTHPOBAHNE CBOUX CYKJIeHUNH. DOpMyJIMpOBaHUE ONPEICICHUM, TPU3Ha-
KOB M CBOWCTB NapaJljIeIbHBIX U NEPHEHAUKYIISAPHBIX TUIOCKOCTEN, IBYTPAaHHBIX U JIMHEHHBIX YIi0B. BhI-
MOJIHEHHUE TTOCTPOECHUS YIJII0B MEXKAY NPSIMBIMU, IPSIMOM U TJIOCKOCTBIO, MEXKY IUIOCKOCTSIMH IO OIKCa-
HUIO U paclio3HaBaHUE UX Ha Mojesx. [I[puMeHeHHe MpU3HAKOB M CBOWMCTB PAaCHOJIOKEHUS MPSMBIX U
TIJIOCKOCTEH TMpH pereHuu 3anad. M3o0paxkeHrne Ha pUCyHKaxX U KOHCTPYHPOBAHUE HA MOJEIISIX TEpIIeH-
JUKYJIIPOB Y HAKJIIOHHBIX K INIOCKOCTH, MPSAMBIX, MAPAJUIECIBHBIX IUIOCKOCTEH, YIJIOB MEXKIY MPSIMON U
MIJIOCKOCTHIO U 000CHOBAHUE TTOCTPOCHUS.

Pemrenue 3a1a4 Ha BBIUMCIEHUE T€OMETPUUECKUX BeIUUYMH. ONUCHIBAHUE PACCTOSHUS OT TOYKH J10
IJTIOCKOCTH, OT MPSIMOM J0 IUIOCKOCTH, MEXIY MIIOCKOCTSMH, MEXKAY CKPEUIUBAIOIIUMH MPSIMBIMH, MEXITY
MPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.

dopMyIHpOBaHUE W JOKA3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSHUSX (TEOPEMBI CYIICCTBOBAHUS,
cBoiicTBa). 300pakeHue Ha yepTexkax U MOJETSAX PACCTOSIHUS U 00OCHOBaHHE CBOMX CyxaAeHuid. Ompe-
JICTICHUE U BBIYMCIICHHE PAcCTOSTHUN B TIpocTpaHcTBe. [IpuMenenne ¢hopMyn U TeOpeM TUTAHUMETPUH IS
pemeHus 3aaa4d. O3HaKOMJIEHUE C MOHATHEM MAapaIEIbHOIO MPOSKTUPOBAHMS U €ro cBorcTBaMu. Dop-
MYJIMPOBAHHUE TEOPEMBI O IJIOMIAAN OPTOrOHAIBHON MPOEKIIMM MHOTOYTOJIbHUKA.

[Ipumenenue Teopuu Aisi 0OOCHOBAHUS MOCTPOCHUN M BBIYMCICHUN. APryMEHTHPOBAaHUE CBOMX
CY)KJICHUI O B3aMMHOM PaCIOJIOKEHUU TPOCTPAHCTBEHHBIX QUTYD.

Tema 4.3 MHOrorpaHHMKHU M KPYIJible TeJa

Bepmunbl, pebpa, rpaHu MHOTOrpaHHHMKA. PasBepTka. MHororpanHbie yriibl. BbITTykiibie MHOTO-
rpanHuku. Teopema Oiinepa. IIpusma. Ilpsamas n Haknonnas npusma. IlpaBunpnas npusma. Ilapannene-
nurnien. Ky0. [Mupamuaa. [IpaBunbnas nupamuaa. ¥Yceuennas nupamuaa. Terpadap. CumMmMeTpuu B Kyoe,
B MapajuieNienumnene, B npusme u nupamuae. CedeHus Kyoa, MpU3Mbl U TUPAMU/IBL.

[IpencraBienue o NMpaBUIBLHBIX MHOTOIPAHHUKAX (TeTpasape, Kyde, oKTadipe, JoJeKaspe U HKO-
casape).

Hunuuap u koHyc. YceueHHbI kKOoHyC. OCHOBaHME, BBICOTA, OOKOBAs TOBEPXHOCTh, 00pasyromas,
pasBepTka. OceBble ceYeHMs U CeueHMs, napaienbHble ocHoBanuio. ap u cdepa, ux ceuenus. Kaca-
TeIbHas ITOCKOCTH K cepe.
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O6wem u ero usmepenus. Marerpansnas gopmyna oovema. opmynsl o0beMa Kyda, IpSIMOYTOJIb-
HOTO Napajulenenunena, npu3Msl, muimHapa. Gopmyssl o0beMa nupamMusl U KoHyca. PopMysisl IIIOIIA-
IIM TIOBEPXHOCTEN IIMITUHIPA U KoHyca. DopMyiel 00beMa mapa v IIomaan chepsl.

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

Buabl yueOHoii 1eATEIbHOCTH

Onucanue ¥ XapakTepUCTUKA PA3JINYHBIX BUJOB MHOTOTPAHHUKOB, IIEPEYUCIICHUE UX JIEMEHTOB U
cBoiicTB. M300paskeHre MHOTOIPAaHHUKOB M BBHIMOJIHEHHE MOCTPOCHHUS Ha W300PKEHHUSIX U MOZIEISIX
MHOTI'OI'PaHHHUKOB. BbluKcieHNEe JTUHEHHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUIypalusiX,
apryMEHTHPOBAaHUE CBOMX CYKICHHUN. XapaKTEpUCTHKA M M300paKECHUE CEUEHUS], pa3BEPTKH MHOTOTPaH-
HUKOB, BBIYMCIICHUE TUIOIaAel noBepxHoctel. [loctpoenne mpoctedmmx ceueHui Kyoa, mpu3msl, IUpa-
mubl. [Ipumenenne (pakToB U CBeIEHUH U3 TUTAHUMETPHUH.

O3HakoMJIEHHE C BUJJAMU CUMMETPHM B IPOCTPAHCTBE, (POPMyIUpOBaHHUE ONPEAEICHUN U CBOICTB.
XapakTepucTUKa CUMMETPUH TEJ BPAIIEHNUsS U MHOTOTpaHHUKOB. [IpriMeHeHne CBOWCTB CUMMETPHUH IIPU
pemieHny 3aaad. Mcnosnb3oBaHue NpuOOPETEHHBIX 3HAHMN Ul MCCIENOBAHUS U MOJAEITUPOBAHUS He-
CIIOKHBIX 3a/1a4. M300pakeHne OCHOBHBIX MHOTOIPAaHHUKOB U BBIIIOJHEHUE PUCYHKOB I10 YCJIOBUSIM 3a-
nad.

O3HakoMJICHHE C BHJaMH TeJ BpalleHus, (opMyInpoBaHHe WX ONpeAETeHUN U CBOHCTB. Dopmy-
JMPOBAHUE TEOPEM O CEUEHHH IIapa IUIOCKOCTBIO U IIOCKOCTH, KacaTelbHOH K cdepe. XapaKTepucTHKa
U M300pakeHUe Tell BpallleHUs, UX pa3BEepPTKH, ceueHus. PelieHue 3a1a4y Ha MOCTPOEHUE CEUYEHUM, BbI-
YHCJIEHUE JUIMH, PACCTOSIHUM, YIJ0B, Iuionanei. IlpoBenenne nokasaTelbHBIX PacCyKIECHUN NpU pelie-
Huu 3a7a4. [IpuMeHeHre cBOMCTB CUMMETPHUH NP PELLIEHUH 33a4 Ha Tejla BpallleHusl, KOMOWHAIUIO Tel.
N300pakeHre OCHOBHBIX KPYTJIBIX T€J M BBIIOJIHEHUE PUCYHKA I10 YCIOBHUIO 33a4H.

O3HaKOMJIEHHE C MOHATHAMM IUIOIIAIU U 00beMa, akcuOMaMu U cBoiicTBamu. Pemenue 3agay Ha
BBIUUCIICHHUE IUIOIIAJeH TUIOCKUX (UTYp C MPUMEHEHHEM COOTBETCTBYIOUIMX (OpMYN U (aKTOB U3 Iia-
HUMeTpHH. V3ydeHne TeopeM O BBIYHCICHHHA 00bEMOB MPOCTPAHCTBEHHBIX TEIl, PEIICHHUE 33/1a4 Ha TPH-
MeHeHue (hopMya BbIUMCIIeHUs: 00beMoB. M3ydeHnue ¢hopMys Ui BBIYUCICHHUS IIJIOLIA Il TOBEPXHOCTEH
MHOTOTPaHHUKOB U TeJl BpamieHus. O3HaKOMIJIEHUE C METOJJOM BBIYMCIICHUS IJIOLIAAN MIOBEPXHOCTH ce-
pbl. Penenue 3aa4 Ha BEIYMCIICHHE IIJIOMAAEH TIOBEPXHOCTH 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 npaBuin KOMOMHATOPUKH M IPUMEHEHUE IIPU pelIeHnH KOMOMHATOPHBIX 3a71a4 B UH(pOp-
MaTHUKE U IIPOrpaMMHUPOBaHUU.

Pemenne KoOMOMHATOPHBIX 3a/1a4 METOAOM Iepedopa U 10 NpaBHIly YMHOXKEHUS.

O3HakoMJIEHHE C MOHATUAMH KOMOMHATOPHKH: pa3MEIEHUsIMH, COUETaHUSIMH, TIEpECTaHOBKAaMH U
dbopmynamu Juist ux BbruuciaeHus. OObsicHEHUE U MpUMeHeHue GOopMyIl JUIsl BBIYUCIEHUS pa3MeIleHUH,
NIEPECTAaHOBOK M COYETAHUI MPH PELICHNH 33Ja4 B MHPOPMaTHKE U porpaMMupoBaHuu. O3HaKOMIIEHUE
¢ ounomoM HbroToHa 1 TpeyrosbHukoM Ilackans. Pemenue npakTMueckux 3ajad ¢ UCIOJIb30BaHUEM I10-
HATHH U paBUJI KOMOUHATOPUKH.

Tema 5.2 DiieMeHTBI TeOpPHH BEPOATHOCTEH M MATEMAaTHYeCKOI CTATHCTHKH
CoObITHE, BEPOATHOCTD COOBITHUS, CIOXKEHHE U YMHOXKeHUE BeposTHocTel. [lonaTue o HezaBuCH-
MOCTH COOBITHI. JIUCKpeTHas ciy4aiiHasi BeIMYMHA, 3aKOH €€ paclpeieiCHuUs.
UwucnoBble XapaKTEPUCTUKUA JTUCKPETHOW CiydyailHOW BenW4uHBI. [loHSITHE O 3aKOHE OONBIINX YHU-
CellL.
[IpencraBnenue qaHHbIX (TaOIUIBI, AUATPAMMBI, TpagUKH), TeHepaIbHas COBOKYITHOCTh, BRIOOPKA,
cpennee apupmernyeckoe, Meauana. [TonsTue o 3ajauax MaTeMaTHIECKOM CTAaTUCTHKU.
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Buab1 yueOHoii 1eATeIbHOCTH

N3yueHne Ki1acCHYecKOoro OIpPEAENICHHUs] BEPOATHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMMeE
BEPOATHOCTEN. PaccMOTpeHrE MPUMEPOB BBIUMCIICHUSI BEPOATHOCTEN. PemieHne 3agad Ha BBIYMCIIEHUE
BEPOATHOCTEH coObITHII. O3HAKOMIIEHHUE C MPEAICTABICHIUEM YUCIOBBIX JAHHBIX U UX XapaKTePUCTHKAMHU.

Pemenne npakTudeckux 3aga4 Ha 00pabOTKY YUCIIOBBIX JaHHBIX, BRIYUCICHUE UX XaPaKTEPUCTHUK.

3.2 TemaTuyeckoe MJIAHUPOBAHNE Y4eOHOI0 MpeaMeTa

Y4yeOHasi Harpy3ka o0y-
YaumXxcs

Bcero | B ToMm uncie
Iliianupyemsle pe-

Pa3nesr/ TeMa JMCHMILIMHBI JIeK NPaK | 3yJbTAThl OCBOEHHUS
11971 TH- JHMCIHILINHBI
u, yec-
ypo KHe
KH 3aHd
THSA
BBeneunue 2 2
JIP4, JIP9, MPI,
MP3, MP4, MP9,
Pa3nesn 1 Anredpa 68 34 34 1IP1, ITP2, IIP3, IIP4,
TIPS, TIPS, I1P10,
IIP]2
JIP4, JIP9, MPI,
Tema 1.1. Pa3zBuTne nOHATHS O 4HUCIIE 20 10 10 MP3, MP9, IIP],

1IP2, [IP3, IIP4, I[IP8

JIP4, MP1, MP3,

MP4, MP9, IIP1,

1IP2, IIPS, IIPS,
IIP10, IIP12

Tema 1.2 @yHKIMYU 1 rpaduKU 12 8 4

JIP9, MP1, MP3,
Tewma 1.3 KopHu, crenieru u iorapudmsl 36 16 20 MP9, IIP2, [IP3,
I1P4, TIPS, IIP10

JIP9, MP1, MP3,
Pa3nen 2 OcHOBBI TPUTOHOMETPHUH 32 15 17 MP9, I[IP3, I1P4,
TIPS I1P10
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Tema 2.1 OcHOBHBIE OHATHUSI TPUTOHOMET- JIP9, MP1, MP3,
pun. [IpeoOpa3zoBanusi TPUTOHOMETPUUECKUX MP9Y, 1IP3, [1P4,
BeIpakeHui. Tpuronomerpuyeckue pynkuuu. | 20 9 11 1IPS, IIP10
CaolicTBa u rpaduKu CUHYCa, KOCHHYCA, TaH-
relca ¥ KOTaHreHca.
Tema 2.2 Tpuronome €CKHE ypaBHE JIP9, MP1, MP3,
Ma 2. ATOHOMETPUUECKHU BHEHUS U
. ; P P 12 6 6 MP9, ITP3, [1P4,
P 11P10
JIPY, JIP13, MPI,
Pa3znen 3 Hauaga MmaTreMaTH4eckKoro aHa- 66 36 30 MP3, MP5, MP9,
JH3a IIP1, IIP2 TIPS, TIPS,
I1P10, IIP11, IIP12
Tewma 3.1 [IpousBoaHast GyHKIIUHU U €€ TIPH- JIP9, JIP13, MPI,
MeHeHue. [Ipumenenue npou3eo0Hol 8 mex- 38 99 16 MP3, MP5, MP9,
HUKe. onpedeiieHue nymu, CKOpocmu, epeme- 1IP1, IIP2, IIPS5, TIPS,
HU, YCKOPEHUsl. 1IP10, IIP11, IIP12
JIPY, JIP13, MPI,
Tema 3.2. UnTerpan u ero npuMeHeHUE 28 14 14 MP3, MP5, MP9,
IIP5, I[IPS, IIP10
JIPY9, JIP13, MPI,
MP3, MP4, MP9,
Pa3nen 4 I'eomerpusn 54 22 32 11P2, ITP3. [1P6, TIPS,
IIP10
JIP9, MP1, MP3,
Tema 4.1 KoopiuHATHI M BEKTOPBI 8 4 4 MP9, IIP6, IIPS,
IIP10
Tema 4.2 I1 e OCKOC ocTpa JIP9, MP1, MP3,
Ma 4. sIMBIE U [JIOCKOCTH B IIPOCTPaH-
- P . pocTp 20 | 10 10 MP4, MP9, [IP2,
cree [1P3, I1P6, IIP10
JIPY, JIP13,MP1,
MP3, MP4, MP9,
Tema 4.3 MHOrorpaHHMKM U KpyTJjble Tella 26 8 18 7PL. 1P 3. TIP 6,
I1PS8, I1P10
P 5 Ko JIP4,JIP9, MP1, MP3,
asgen oM I/IHaTOPI/IKa, CTATHCTHKA U 12 g 4 MP9, [IP1. IIP7,
Teopusi BepPOSITHOCTE 11P8. 11P13
Tema 5.1 DneMeHTb KOMOMHATOPUKH 6 4 2 JIP4, JIPY, MPI,
MP3, MP9, I[IP],
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1IP7, IIP8

Tema 5.2 DieMEHTBI TECOPUH BEPOSATHOCTEH U JIP4, JIPS, MPL,

MaTeMa:TquCKOﬁ CTaTI/IcI;I/IKI/I ’ 6 4 2 MP3, MPS, I1P1,
1IP7,1IPS, IIP13

IIpomeskyTOYHAA aTTEeCTALMS, B TOM YHCJIE 18 JIP4, MP9, IIP1]

KOHCYJIbTAMU

Bcero 252 117 117
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4 YCJIOBUA PEAJIM3ALIMN YYEBHOI'O ITPE/IMETA

4.1 MaTepuaJbHO-TeXHMYeCKOe o0ecneyeHne
Jlns peanu3anuy IporpaMMbl y4eOHOTo ImpeaMeTa MpelycMOTPEHbI CAeIyIOIue ClelHaabHbIe MO0-
MEIIEHUS] U OCHAILIEHUE:

Tun ¥ HauMeHOBaHHeE CHENHAILHOT0
OcHalleHHe ClenuaJbLHOro MoMeIeHus

NOMeLIeHUs
KabuHeT MareMaTu4ecKuX JAUCIHUILTHH Pabouee mecTo mpemopaBatrens: MEPCOHATIBHBIA KOMIIbIO-
Tep, paboune Mecta oOydJaronuxcs, J0cka ydeOHas, ydeo-
Hasi MeOeIh

4.2 YyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecledeHHe peaJn3alui NPOrpaMMbl

OcCHOBHBIC HCTOYHUKH:

1.bammakoB, M. M. Marematuka [DnekTpoHHsiii pecypce] : yueOnuk / bammakoB M.M. — Mocksa
: KnoPyc, 2019. — 394 c. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum pocryna:
https://book.ru/book/929528

2.10xn0, H. C. Maremaruka [Onektponusiii pecypc]: yuebnuk / H.C. FOxno. — Mocksa : NH-
®PA-M, 2022. — 204 c. — (Cpennee mpodeccroHanbHoe obpaszoBanue). — DOI 10.12737/1002604. -
ISBN 978-5-16-014744-4. - Texkcrt : AJICKTPOHHBIH. - Pexum JIOCTYyTIA:
https://znanium.com/read?id=379702

JlonosiHUTeIbHBbIE HCTOYHUKH:

1.boromonos, H. B.MaremaTtuka. 3agauu ¢ pemenusiMu B 2 4. Yactp 1 [DnexTpoHHBINA pecypc:
yaeOHoe mocobue s cpeaHero npodeccuonansHoro oopazopanus/ H.B.boromonos.— 2-e uzj., ucnp. u
norn.— Mocka: UznarensctBo FOpaiit, 2022.— 439 c.— (IlpodeccuonansHoe o0pa3oBaHue). —
ISBN 978-5-534-09108-3. — Tekcr : 31eKTpoHHBIi.- Pexxum noctyma:https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1

2.boromonos, H. B.Marematuka. 3agaun ¢ pemeHusiMa B 2 4. Yacte 2 [DJEKTpOHHBINH pecypc]:
yuebHoe rmocobue s cpefHero npodeccruonanbHoro oopazosanus/ H.B.boromonoB.— 2-e uzf., uctp. u
non.— MockBa: MzmatensctBo IOpaiit, 2022.— 320 c.— (IIpodeccuonaibHoe o0Opa3oBaHUE).—
ISBN 978-5-534-09135-9. — Teker : JJIEKTPOHHBIN. — Pexum JIOCTY-
na:https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1

MeToau4yeckue yKa3aHus:

1.A63anoBa H.M. ITlpousBoaHas pyHKuMM U ee NpUMEHEHue: padouas TeTpaap MO TUCLUIUINHE
«Maremartuka» g CTYAEHTOB BCEX crenranbHocTed. Marnurtoropck: M3a-so Marsnuroropck. roc.
TexH.yH-Ta uM. I'.1. Hocoga, 2018.

2.Kurapesa J.P. HTerpan u ero mpuMeHeHue: padouas TeTpaab M0 AUCHUILIUHE «MaremaTtuka
JUIS CTYJ€HTOB TEXHUYECKOT0, COLIMATIbHO-3KOHOMUYECKOTro npoduieii. Maruuroropek: M3a-so Maruu-
TOrOpcK. roc. TexH. yH-ta um. I'.1. Hocosa, 2018.

3.[Mandunoa N.A. MHOrorpaHHUKHY M Teja BpallleHUs: padodas TeTpaib MO AUCIHUILIMHE «Mare-
MaTHKa» JUIsl CTYJCHTOB CIelUalbHOCTel TexHudyeckoro mpoduius 1 kypca. Maruuroropck: M3a-Bo
MaruuTtoropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2018.

4.CamuukoBa FO.H. Pa3Butne nousarus o uncne. @ynkuuu u rpaduxu: padbodast TeTpaap Mo TUCITH-
winHe «MaTtematukay 00111e00pa30BaTEIbHOTO LUKIA IS CTYIEHTOB CHEIUATbHOCTEH TEXHUYECKOTO
npodwmia. Marauroropek: M3a-so Marauroropcek. roc.texs. yu-ta uM. I'.J1. Hocona, 2018.

5.CuBmibkaeBa 10.®. 'eometpusi: pabovas TeTpaap mo aucuuiuiiHe «MarteMmaTtuka» s CTyACH-
TOB MEPBOTO Kypca BCEX CHEIHMAIbHOCTEH TeXHUYecKkoro npoduisi. Maruutoropck: M3n-Bo Marauro-
ropck. roc.TexH. yu-ta uM. I'.11. Hocoga, 2018.

6.®@opeikuna E.B. KopHu, crenenn, norapudmsl: padbodasi TeTpaab MO IUCHUIUITMHE «MaTteMaTukay
JUIsL CTYJIEHTOB | Kypca CIenuaqbHOCTEH TeXHU4eckoro mpoduis. Marautoropek: M3n-Bo Marnuro-
ropck. roc.TexH. yH-ta uM. I'.1. Hocoga, 2018.
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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

7.AntponoBa H.B. OCHOBBI TPUTOHOMETPUU: METOAMUYECKUE YKa3aHUS K CAMOCTOSITEILHON padoTte
Mo JauciuiuimHe «MaremaTukay uisi 00yJaromuxcsi BceX crennalbHocTel. — Marautoropck: M3a-Bo
Marnuroropck. roc. TexH. yu-ta uMm. I'.1. Hocoga, 2021. - 22 c.

IIporpammuoe obecnieuenne u UuTepHer-pecypcebli:

MS Windows 7 (moamuckalmagine Premium),

MSOffice 2007,

7 Zip,

HNuTepHeT-pecypenbl

1. Enunas xosekius udpoBeix 00pa3oBaTenbHbIX pecypcoB Www.school-collection.edu.ru

2. Epmnoe oxHO gmocTyma k  oOpasoBarenbHBIM  pecypcam  Poccuiickoit  Depepanmu
http://window.edu.ru/

3. EauHbIi mopTan MHTEpPHET-TECTHPOBaHUs B chepe oOpasoBanus: https://i-exam.ru

4. HHTyHT — HAMOHAIIBHBIN OTKPBITHIN yHUBepcuTeT http://www.intuit.ru/studies/courses,

5. Topran mudposoro obpazosanwus. http://www.digital-edu.ru/

6. Poccuiickas rocyaapcTBenHas oubnmoreka http://www.rsl.ru

7. CIIO B poccuiickux mkojax: komanaa ALT Linux paccka3siBacT 0 BHEAPEHHH CBOOOJIHOIO
nmporpaMMHOTO obecrieueHuss B Mmikojax Poccum [DnekTpoHHbI pecypc]. — Pexum gocryna:
http://freeschool.altlinux.ru  /, ceoGomHsIii. — 3ari. ¢ skpana. 513. pyc.

8. ®denepanbHbIii 0Opa3zoBarenbHbI nmopTan «MHPOpMAMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIO-
MM B 00pazoBaHum». http://window.edu.ru/resource/832/7832
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5 KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHMSA YYEBHOT' O IIPEJIMETA

KOHTpOHB H OLOCHKA PEC3YyJIbTAaTOB OCBOCHUA IPCIAMCTA OCYHICCTBIIACTCA IIPCIIOAABATCIIEM B IIPO-

HECCC TCKYLICTO KOHTPOJIA U HpOMe)KYTOqHOfI aTTeCTanuu.

5.1 Texkymuii KOHTPOJIb

No Kontponupyemsie paznensl (tTembl) | KoHTponmpyembie pe- HanmenoBanune
B y4eOHOU JUCIUILTUHBI 3YJIBTATHI OIICHOYHOT'O CPEJICTBA
1 BBenenue Tecm
2 JIP4, JIP9, MP1 MP3,
MP4, MPY,IIPI, IIP2,
Pasnen 1 Anreopa 11P3, IIP4IIPS, TIPS, Tecm
I1P10, I1P12
3 Tema 1.1. Pa3BuTne noHsATHS O JIP4, JIP9, MP1 MP3, | lIpaxmuueckas paboma (npak-
qucIe MPY,IIPI, ITP2, ITP3, | muueckoe 3a0aHue)
11P4, ITP8 Tecm
4 JIP4, MP1, MP3, MP4, | IIpaxmuueckas paboma (npax-
Tema 1.2 @ynxuun u rpaguku MPY, ITP1, IIP2, I[IP5, | muyeckoe 3a0aHnue)
I1PS, IIP10, IIP12 Tecm
5 Tema 1.3 Kopuwu, crenenu u nora- | JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma (npax-
pubMbI 11P2, ITP3, IIP4, ITP8, | muueckoe 3adanue)
11P10 Konmponvnasn paboma
6 Pa3znen 2 OcHOBBI TPUTOHOMET- JIP9, MP1, MP3, MP9, | Konmponvnas paboma
puu I11P3, I1P4, ITPS, IIP10
7 Tema 2.1 OcHoBHbIC TOHATUSA TpU- | JIP9, MPI, MP3, MPY, | [Ipakxmuueckas paboma (npax-
roHometpuu. [IpeoOpazoBanust 1IP3, ITP4, ITP8, ITP10 | muueckoe 3adanue)
TPHUTOHOMETPUYECKUX BBIPAKEHHU Tecm
8 Tewma 2.2 Tpuronomerpuueckue JIP9, MP1, MP3,M P9, Ilpaxmuuyeckas paboma (npax-
YpPaBHEHUS U HEPABEHCTBA 11P3, ITP4, 11P10 muueckoe 3a0anue)
9 _ JIPY, JIP13, MP1, MP3,
Pa3nen 3 Hauana maremaTuue MP5, MP9, ITP1, ITP2, Tocm
CKOI'o a”HaJim3a I1P5, ITPS, I1P10,
IIP11, IIP12
10 JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma (npax-
Tema 3.1 [IpousBoaHas KLUU | ’ ’ ’ ’ P P D
e I/IMeHeli-II/Ie by MP5, MPY, IIP1, IIP2, | myyeckoe 3adanue)
P 1IPs5, ITPS, 11P10, Konmponvnas paboma
I1P11, ITPI2
11 | Tema 3.2. Unrerpan u ero npume- | JIP9, JIP13, MP1, MP3, | [Ipakxmuueckas paboma (npax-
HEHue MP5, MPY, IIP5, IIP8, | muueckoe 3adanue)
11P10 Konmponvnas paboma
12 JIPY, JIP13, MP1, MP3,
Pa3znen 4 I'eomerpus MP4, MP9, IIP2, IIP3, | Tecm
1IPé6, I1PS, IIP10
13 Tema 4.1 KOODHHATE H BEKTOPEI JIP9, MP1, MP3, MPY, | [Ipaxmuueckas paboma (npax-
' p P 11P6, ITPS, I11P10 muueckoe 3aoanue)
14 | Tema 4.2 [IpsiMble 1 TUTOCKOCTH B JIP9, MP1, MP3, MP4, | [Ipaxmuueckas paboma (npax-
TIPOCTPaHCTBE MPY, ITP2, IIP3, IIP6, | muueckoe 3adanue)
11P9, ITP10 Konmponvnas paboma
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15 | Tema 4.3 MuororpaHHuku u kpyr- | JIP9, JIP13, MP1, MP3, | [Ipakxmuueckas paboma (npax-

JIBIE Tella MP4, MPY, IIP1, IIP 3, | muueckoe 3adanue)
11Po, ITPS, ITP10 Konmponvnas paboma
16 | Paznen 5 KomOunaTtopuka, cra- JIP4,JIP9, MP1, MP3, Tecm
THCTHKA ¥ TEOPHs BEPOATHOCTEI MP9, I1P1, ITP7, I1PS,
1IP13
17 | Tema 5.1 DneMeHTHI KOMOUHATO- JIP4,JIP9, MP1, MP3, Ilpaxmuueckas paboma (npak-
pUKH MPY, IIP1, I1P7, ITP8 muueckoe 3aoanue)
18 | Tema 5.2 Dnementsl Teopuu Bepo- | JIP4, JIP9, MP1, MP3, | [Ipakxmuueckas paboma (npax-
SITHOCTEM 1 MaTEeMaTHUUYECKOH CTa- MP9, ITP1, 1IP7,11PS, muyeckoe 3a0anue)
TUCTHKHU P13

Kpurtepun ouenku Tecra
3a Kaxapli TpaBUJILHBIN OTBET — | Oasn
3a HernpaBWIbHbIN O0TBET — 0 OaoB

[TporieHT pe3ynbTa- KauecTBeHHast OllCHKa WHAMBHYaTbHBIX 00Pa30BaTeIbHBIX JTOCTHKECHUIH
TUBHOCTH (TIpa- .
Oay1 (oTMeTKa) BepOaIbHBIN aHAJIOT
BHJIBHBIX OTBETOB)
90 +100 5 OTJINYHO
80 + 89 4 XOpOIIIOo
70 =79 3 YIIOBJIETBOPUTEIIBHO
menee 70 2 HE YJIOBJICTBOPUTEITHHO

Kputepun onieHKkH NpakKTHYeCKUX U KOHTPOJIbHBIX padoT

Ouenka "oTJM4YHO'" CTaBUTCSA, €CIIM pabOTa BHIIIOJIHEHA B MOJTHOM 00BEME C COOIIIOIEHHEM HE00-
XOJIMMOM TOCJIEIOBATEIbHOCTH JIEUCTBUIl; B OTBETE MPABWIIBHO U aKKYPAaTHO BBIIIOJIHEHBI BCE 3alIUCU U
BBIYHMCIICHHS.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHIMIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISIET TOJYYUTh MPABWIbHBIE PE3YyIbTAaThl U BBHIBOBI;, B X0JI€ TIPO-
BEICHUS PaOOTHI OBUIM JOMYIICHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BHIBOJIOB.

5.2 IIpomMe:kyToUHAs aTTeCTAIMS

[TpomerxyTouHas aTTecTaysi 00yJaroIMXCcsl OCYIIECTBIIAETCS 1O 3aBEPIICHUN U3yYeHHs MTpeaMeTa
Y TIO3BOJISIET OMPEETUTh KaYE€CTBO M YPOBEHB €TI0 OCBOCHHUS.
dopMa IPOMEKYTOUHOHN aTTecTaluM 1Mo npeamMery «Martematukay - 1udPpepeHInpoOBaHHbIN 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
POMEXYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTh-HEUETHOCTh, MOHOTOHHOCTb, | rpaduku
IKCTPEMYMBI, 00J1aCTh 3HAYCHUH.

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

MICHH U JIOTapU()MBI
3 | Ompenenenue gorapudma yrciaa. OCHOBHOE JOrapuPpMHUECKOE TOXKIe-
ctBO. Teopemsl o norapudmax. Popmyna nepexoaa OT OHOTO 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 MPOCTEUITNX TPUTOHOMETPUUECKUX YPABHEHHIH. PUHCCKHC yPABHCHUA 1
HEPABEHCTBA

Kpurepun onenkn n1udpgepeHInpOBaHHOIO 3a4eTa

- «OTINYHO» - TEOPETHUECKOE COAEPKAHUE KypCa OCBOECHO MOJIHOCTBIO, U3JI0KUII MaTepual
IPAMOTHBIM A3BIKOM B OIPEIEICHHON JIOTUYECKOM MOCIEN0BATEIbHOCTH, TOUHO HUCIIOIb3Ysl MaTeMaTH4e-
CKYIO TCPMUHOJIOTHUIO U CUMBOJIMKY; ITOKa3ajl YMCHUC UIINIFOCTPHUPOBATE TCOPECTHUYCCKUC ITOJTOKCHUA KOH-
KpeTHbIMH. OTBeUall CaMOCTOSTENNbHO 0€3 HaBOAALIMX BOIIPOCOB MIPEIoiaBaTelsl.

- «X0po1I0» -OTBET YJOBIETBOPSIET B OCHOBHOM TPEOOBAHMUSAM Ha OLIEHKY OTJIMYHO», HO
IIPU 3TOM MMEET OJIMH U3 HEJOCTATKOB: B U3JI0KEHUH JIOMYIIEHbI HeOOIbLINE MPoOeIibl, HE NCKa3UBIINE
MaTEMaTHYECKOE COJEPKaHUE OTBETA; ONYLIEHBI OAMH — JBa HENOYETa IIPH OCBEUICHUMH OCHOBHOIO CO-
JEpKaHKs OTBETA, UCIIPABIICHHBIC 110 3aMEYaHUIO IIPEII01aBaTEls;

- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE CONEPIKAHNE Kypca OCBOCHO YaCTUYHO, HO IIPO-
0eJbl He HOCAT CYILIECTBEHHOT'O XapaKTepa, MMEIHCh 3aTPyJHEHUs UIIH JIOMYIIEHbI OIIMOKU B Ompesene-
HUU NOHATHUH, UCIIOJIb30BAaHUU MAaTEMATHUYECKOM TEPMHUHOJIOTUH, YEPTEKAX, BBIKIIATKAX, UCIIPABICHHBIC
IIOCJIE HECKOJIBKUX HABOJSAIIUX BOIIPOCOB IIPENOAABATEIIS;

- «HeynoBneTBOPUTEIBHO» - TEOPETUYECKOE CONEPKAHME Kypca HE OCBOCHO, IOIYIIECHBI
OMOKM B ONpPEAETICHUN MOHITUN, IPU MCIOIB30BAHUN MAaTEMAaTUYECKOH TEPMMHOJIOTHH, B PHCYHKaX,
YEPTEIKAX UIIU r’pa(i)m(ax, B BBIKJIaJIKAX, KOTOPBIC HE UCITPABJICHBI ITOCJIC HECCKOJIBKUX HABOAAIINUX BOIIPO-
COB IIPEIOJaBaTeIIs.

Ne Tunosble 3aJaHud IJ15 dIK3aMeHa Tema

Oo0s13aTeIbHAs 4aCTh

1 | Pemmre nmoka3ateibHOE YpaBHEHHE:

49x+1 =7

Tema 1.3 Kopnu, crenenu u jo-
rapuQmMsI
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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. IIpeodpasosa-
cos2a + tg a sin 2a. P p peobp
HUs
TPUTOHOMETPUUYECKUX BBIPAXKE-
1305071
4 | Pemute TPUrOHOMETPUYECKOE YPABHEHUE: Tema 2.2 Tpuronomerpuyeckue
YPaBHEHHUS U HEPABEHCTBA
sin2x = —
2
5 | HaiiTi 3HaYeHHUE TIPOU3BOTHON B TOUKE X! Tewma 3.1 IIpousBogHas GpyHK-
o33 a2 LIUU U €€ IPUMEHEHNE
xX)=——x9 = 1.
f( ) 3x—1 ' 0
6 | Haiigute HauMeHblIIee 3HaYeHUE ()YHKITUH Tema 3.1 [IpousBoanas GpyHK-
LIMU U €€ IPUMEHEHNE
y =x3—x?—8x+4 naotpeske [1;7]. p
7 | Haiiaure mpoMeXyTKH BO3pacTaHus ()yHKIIUU: Tewma 3.1 IIpousBogHas GpyHK-
1 LIUU U €€ IPUMEHEHNE
4
==-x"—2x
Y=2
8 | BeIunCInTE HEONPEACTICHHbIN HHTETPaT: Tema 3.2 MHTerpai u ero npu-
MEHEHHE.
1
5 €OS X +2x — Vx| dx
9 | K miockoctu mpoBereHa HakiaoHHas MA wu mepneHaukyssip | Tema 4.2 TIpsiMble v IIIOCKOCTH
. . B IIPOCTPAHCTBE
MO, paBHbIil 15 cM. Yronm Mexay HakJIOHHOM M IJIOCKOCTBIO pocTp
cocrapmsier 30°. HaiifuTe JUTHHBI HAKIOHHOM U ee IIPOEKIIHH.
10 | Haiitu ckansipHOE MPOU3BE/ICHHE BEKTOPOB: Tema 4.1 KoopauHatsl 1 BEKTO-
= . 3. N . . PBIL.
a=(2; 3, —-4); b=(1;, -2; 1).
JlonoJHUTEIbHASI YaCTh
1 =3 (1\* Tema 1.3 KopHu, cTerneHu u jo-
Pemmre nokazarenbHOE HEPABEHCTBO: | = VA
2 8 rapu@mbl
2 | Pemute TPUTOHOMETPUYECKOE ypaBHEHHUE: 3sin?x — | Tema 2.2 TpUroHOMETPHYECKUE
_ ABHEHUS U HEPABEHCTBA
7 sinx cos x + 2cos?x = 0. P P
3 | BolukcauTe MUIONIAAb KPUBOJIMHEWHOI Tpareuu: Tema 3.2 MHTerpan u ero npu-
MEHEHHE.
y=x3% y=0; x=3.
4

B ocHOBaHMM NIPSAMOM ITPU3MBI JIEKUT TPEYTOJBHUK CO CTOPO-
Hamu 39 cMm, 17 cm u 28 cm. BeicoTa nipusmel coctaiset 20 cM.
HaiinuTe nonnyto moBepXxHOCTb U 00bEM MPU3MBIL.

Tema 4.3 MHOrorpaHHUKY 1
KpyIJIble Tena
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5 | HaiiTu npou3BOAHYIO CIIOKHOM (QYHKIIHMU: Tema 3.1 IIponsBonHas pyHK-

— [[UU ¥ €€ IPUMECHEHUE
y =,/InsinZ.

KpuTtepun oneHkn 3k3aMeHa

- «OTIANYHO» - TEOPETUYECKOE COJIep’KaHHWe Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpoOernos,
yYMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TPOrPaMMOi yueOHbIe 3a/laHHsl BBHITIOJIHEHBI, KAYeCTBO
UX BBIMIOJIHEHUS OLIEHEHO BBICOKO.

- «X0po1I0» - TEOPETHUECKOE COJepKAHNE Kypca OCBOEHO MOJHOCTHIO, 6€3 MpoOesoB, He-
KOTOpbIe YMeHUs1 chopMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTpaMMOil yueOHbIE 3adaHUs
BBITIOJIHEHBI, HEKOTOPBIE BHJIBI 3aJaHUI BHIITOJHEHBI C OITHOKAMH.

- «Y IOBIIETBOPUTEIHHOY - TEOPETUUECKOE COJIEPKaHHE Kypca OCBOCHO YAaCTUYHO, HO TPO-
0eJbl He HOCST CYIIECTBEHHOT'O XapaKTepa, HeoOXOouMble yMEHUsSI paboThl ¢ OCBOCHHBIM MaTE€PHAajIOM B
OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrPAMMOI 00y4YeHHs yUeOHBIX 3a/laHui
BBITTOJIHEHO, HEKOTOPBIE M3 BHIITOJHEHHBIX 33IaHUI COIEPKAT OMINOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJIep:KaHne Kypca HE OCBOEHO, HEOOXOIUMBbIe
yMeHUs He c¢(hOpMUPOBaHBI, BEITIOJTHEHHBIE y4eOHBIC 3aaHUs COJEPKAT TPYObIE OMIMOKH.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOI'MH, BKJIIOYASA AKTUBHBIE U MHTEPAKTHUBHBIE

METO/AbI OBYUYEHUS
No Hassanue Ilens ucnosnp3zoBanus 00- | [lmanupyemsiii | Onucanue MopsaKa UCIOJIb30-
n/m | oOpa3oBa- | pa3oBaTENbHON TEXHOJO- | pe3yabTaT UC- | BaHHS (AJITOPUTM MPUMEHEHUS)
TeIbHON rUu MOJIb30BAHUS TEXHOJIOTHH B MIPAKTUYECKOM
TEXHOJIOTHH obOpa3oBatenb- | mpodeccroHANBHON IesATeNb-
(c ykazaHueM HOM TeXHOJIOTUU HOCTHU
aBTOpa) / aK-
TUBHBIE U UH-
TEPaKTHUBHBIC
METObI 00Y-
YEHUS
1 [IpoGnemHoe | YcBoeHHe HE TONMBKO pe- | AktuBHas fesi- | [TocTaHoBKa mpoOIeMbl
o0y4yeHne 3yJIbTATOB HAYYHOI'O [0~ | TEIBHOCTb KaX- | Oco3HaHHE (npobiieMHblii 60-
(Jdx. Jpron) | 3HaHWA, HO U CaMOTO My- | JI0ro 00y4aro- npoc, npobaemnas 3a0aud),
TH, TIPOLIECCA TIOTYYCHUS | IIErocs Ha 3aHs- OGCYHICHHE IPOGIEMEL B
3TUX pPe3yabTaToB, (Op- | THH, OOBEKTUB-
MUpPOBaHHE TI03HABA- Hoe ortennBanne | PYHHE
TEJIBHOM CaMOCTOATENb- | HEATEIbHOCTH OOcy:xieHue Toro, YTo U3~
HOCTHU y4YCHHUKA. oOyyaromerocss | BECTHO IpymIie o npobieme —
HAa 3aHSATHUU. 9Man 8vi1306a, AKMYaruU3aAyuU
SHaHUU
BoipaboTka BO3MOXKHBIX IyTel
pereHus
BripaboTka miiaHa penieHust —
9mMan 3aKpenieHus Ho8bix 3Hd-
Huu
Pa6ora o c6opy maTepuana
CucremaTtu3zanus 3HaHUN —
9Man KOHMPOJs YCE0eHUsl 3HA-
HUU
2 310poBbec- ObecnieueHne canurTap- Cobnronenue IIpoBenenue GpU3KYIbTMHUHY-
Oeperaromas | gyo-TUrHEHHYEeCKOTO CO- ONTUMAIILHOTO | TOK ¥ (PM3KYJIbTIIAy3 Ha 3aHs-
TEXHOIOTHA | croqupg yaeGHOTO 110- BO3JYILIHO- tuu(1-2 Mun); §
(H. K. Cmup- Memenys (ocBemenxe, TEIUIOBOTO pe- | OJarompUsTHBI MHKPOKIMMAT
HOB, A HboBeTpHBAHIe. Tomme. | MM BAYAT | i ncuxonorHieckas 00CTaHOB-
Haitn, POBETRI ’ .| Topnt; Ka — 9man OUHAMUYECKOl nay-
C.I'.CepukoB) | PATYPHbBIN DEKUM 1 mp.); MoJI7ICpKaHNE
paboTtocmnoco0- 36l ypoKa
HATHYUE «OMOIMOHATb- HOCTH 06y-
HBIX Pa3psIOK»: MIYTOK, YAKOIMIIXCS HA
YIIBIOOK, FOMOPHUCTHYE- 3aHATHU;
CKUX WK TIoy4uTenbHbix | CMEHa BHIIOB
KapTHHOK, TOTOBOPOK, ACATCIBHOCTH
W3BECTHBIX BBICKA3bIBa- Ha ypoxe 00y-
YAFOIIUXCS

HUW ¢ KOMMEHTapUsIMHU U

T.II.
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Urposas Ttex- | [loBbilieHre MOTUBAIIUK | AKTHUBHU3ALMS DOMOLMOHATIbHAsL YCTAHOBKA Ha
HOJIOTUA K U3YYECHHUIO TUCLIUILIN- MBICIIUTEILHON UIrpy
(baitbopozo- HbI; aKTUBU3alus 1o3Ha- | ACATCIBPHOCTH, | [Tocranoska 3ama4 Urpel, opa-
Ba JL.B., 3o- . 3aKperieHue | .

BaTEJIbHOMU JeSATEIbHO- BHJI U YCIIOBUM
JoTapena cUCTeMaTu3a- p .
AB) CTH, pacllupeHue u A0- wis suanuii p | T CATH3AIHSA HTPOBBIX JIEHCT-

MOJIHEHUE 3HAHUH 00Yy- yMEHHUIA o | BUH

YaKOMKUXCs 00 OCHOBHBIX | u3ydaemoii Te- | [lonBenenne uToros urpet

MOHSTHUSAX U 3aKOHaX Ma- | Me. (pedurexcus)

TEMaTUKHU Jlenosas uepa —

9Man 3aKpenieHus Ho8blx 3Ha-
HUT
Nudopmanu- | Ob6ecneuenue nonydenus | Harnsgaoe co- | IHTEpHET — pecypcehl, B T 9 UC-
OHHO- HOBBIX 3HAHUH, 3aKpeTI- MIPOBOK/ICHUE M0JIb30BAHUE UHTEPHET-
KOMMYHHKA~ | neype yueGHOrO Mare- MaTepHanoB opaysepos (Firefox,
WOHHAsI TeX-
1 puaia U KOHTPOJIb; ypoka (Buzaeo- | InternetExplorer, Google u t1.)
HOJIOTHUS
POJIUKHU, CXEMBI,
(mudpoBLIe | OGecrieuenne nporecca : e JUIsl TOWCKA, 0TOOpa M CHC-
TEXHOJIOTHH ) . Tab/HLEL);
(A B I[e o6yquH51 B OHJIAaUH TEMaTHU3alnun I/IH(I)OpMaI_[I/II/I
.B. My- . B
_ dopmare Ounaiig CB3E © Ha smane domauine20 3a-

poBa): oanus

H3yuenue u
UCNnoIb308a-
HUs  UH@op-
Mayuu W3 VH-
TEPHET  HC-
TOYHHUKOB
(a;mexTpoH-
Hble Yy4eOHU-
KH, oOpa3oBa-
TEJIbHBIN
opTan
MI'TY, cnpa-
BOYHHKH U
CIIOBapH);
HUnmepax-
MUHAs  no-
oaua u xpa-
HeHue Un-
Gdopmayuu
(oHnaiin
OJIUMITUA/IBI,
Mpe3eHTAINH,
TpaHCIUPO-
BaHUE BUJIEO-
POJIMKOB ISt
MHOT'OCTO-
POHHEro Oc-
BEIICHUS Te-

y4aCTHUKaMHU
o0Opa3oBaTelb-
HOTO Ipoliecca
(BumeokoHbe-
PEHITNH);
[ToBbIEHNE

MOTHBAIUN
o0ydeHus

aHKETUPOBAaHUE, TECTHUPO-
BaHUE — HA 2mane KOHMpo-
JIS1 YCBOEHUS 3HAHUUL
XpaHeHue uHpopmanuu —
Ha smane 0OMAauiHe20 3a0a-
HUs, NOO20MOBKU K CeMUHA-
py

Enuuelii mopran MHTEpHET-
TecTHupoBaHus B chepe 00-
pa3zoBaHUs (TpeHaxepsl,
OIOII0) —¢

Ownnaiin gocka IDroo — ua
omane NOAY4YeHUs: HOBbIX
SHAHUU 8 pedcume OHIAUH,
OUOCMoodle (smemeHTHI
«Yat», «llocemaemMocTb», -
Ha OpPraHU3aIlMOHHOM JTare
ypoka, «Jlexuusa», «lIpak-
THYECKOe 3amaHuey», <« 'u-
MEePCChUIKA» - HA 2mane 3a-
KpenieHust HOBbIX 3HAHUIL);
Discord (pabora mo rpyn-
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-
UK,  DJEK-
TPOHHAS IT0Y-
TaUT. 1.)

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

Pa3zButne ymenus mon-
BEprarb COMHEHHUIO J0C-
TOBEPHOCTh M  aBTOPH-
TETHOCTh ~MH(OPMALINH,
IPOBEPSTH JIOTHKY JIOKa-
3aTeNbCTB, JETaTh BBIBO-
Ibl, TPUHAMATH pelle-
HUSL.

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

Cranus BbI30Ba: IPEIOCTaBIIE-

HUE BO3MOXKHOCTH C(hopMyIH-

poBaTh TEMY, 11€J1b, COCTABUTh

IUJTaH 3aHATHSI — 2Man 8613064,
akmyajiusayuu 3HAHUL

Craus OCMBICIICHHUS: TIOTy4e-

HUE HOBOM MH(pOpMaIUH; CO-
OTHECEHHUE €€ C COOCTBEHHLIMUA
3HAHUIAMU U yMeHI/IﬂMI/I — aman
OMKpblmusl HO6bLX 3HGH1/HZ
Craaus pedIeKCHH: IIEJIOCTHOE
OCMBICJICHUE U 0000IIEeHHE T10-
JAy4eHHOU nHpopmanuu Ha oc-

HOBE OOMEHA MHEHHSIMH MEXK-
oy oOydalooluMucs JApyr c
IPyroM W TIperojaBarelieM —
nooeeoenust

aman umoceoe,

OUEHKU 3HAHUU
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NEPEYEHb IPAKTUYECKHWX/ 3AHATUN

[Ipunoxenue 2

Copnep:xxanue Te- . KoanuectBo
HaumeHoBaHue NPpaKTHYECKUX 3aHATHI
MBI 4acoB
Pa3nen 1 Anredopa 34
Tema 1.1 1. Apudmerndeckue NeHCTBUS HAJl pAllUOHATLHBIMHA U KOM- 2
IUIEKCHBIMU YHUCIIAMHU.
Passurne nonstus
0 ymcIie 2. ToxpaecTBEeHHBIE IPEOOPA30BAHMS PALIMOHATIBHBIX BBIpaKe- 2
HUU.
3. Pemenne panuoHaNbHBIX YpaBHEHHHA 2
4. PenieHue CUCTEM pallMOHAIbHBIX YPaBHEHUN 2
5. Pemienue pannoHalbHBIX HEPABEHCTB 2
Tema 1.2 6. Uccnenosanme ¢ynxnmii. CBoiicTBa MMHEHHOM, KBaIpa- 2
TUYHOM, KYCOYHO-TUHEHHOU 1 APOOHO-ITHHEHHOH PyHK-
DyHKIMY U Ipa- o
.
buku
7. Tloctpoenue u ureHue rpaduKoB QYHKIIUI 2
Tema 1.3 8. Pemienne uppannoHanbHBIX ypaBHEHUH 2
Kopnw, crenenn, | 9. IIpeoOpa3oBaHus BeIpaKEHUI, COAEPKAIUX CTEICHU H pa- 2
J0rapuQmbl JIMKAJIBL.
10. Pemienue nokazaTesbHbIX YpaBHEHHIA. 2
11. Pemienue noka3aTenbHbIX HEPAaBEHCTB. 2
12. Pemenue noka3aTenbHbIX YPaBHEHHI U HEPABEHCTB. 2
13. HaxosxaeHne 3Ha4eHuit Jorapudma mo npou3BOJIbHOMY 2
ocHoBaHHI0. [lepexos 0T 0JTHOTO OCHOBAHHUS K APYTOMY.
Brruucnenue u cpaBHeHue jorapudmos. Jlorapupmupona-
HUE U NOTEHIIMPOBAHUE BBIPAKCHUH.
14. ITpubnnKeHHbIe BEIYUCIICHUS U PELICHNE PUKIIaIHbIX 3a- 2
nau.
15. Pemenue norapupMu4ecKux ypaBHEHHUH. 2
16. Pemenue norapupMuuecKux HEPaBEHCTB. 2
17. Pemenue norapupMuueckux ypaBHEHUH 1 HEPABEHCTB. 2
Pa3nen 2 OcCHOBBI TPUTOHOMETPHUU 17
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Tema 2.1 18. PaguanHublii METO U3MEPEHUS YTIIOB BPAILLECHHS U CBSI3b C 2
rpaxycHoi Mepoil. HaxoxxaeHue 3HaueHul TPUrOHOMETPHU-
OCHOBHBIE MOHS- .
YeCKUX (PYHKIHUH.
THUS
TPUTOHOMECTPHH. | 19 TIpeo6pa3oBaHus TPHTOHOMETPUUYECKUX BRIpAXKEHHMIA. Oc- 2
[IpeoOpazoBanms
HOBHBIE TPUTOHOMETPHUYECKUE TOKICCTBA.
TPUTOHOMETPHUYECKHIX
BBIPKEHUI =
p 20. IIpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BbIpaxkeHul. dop- 3
MYJIBI CIIOKEHUS, yIBOeHUA. DOpMyITbl TPUBEICHHUS.
21. TIpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BhIpakeHHi. [Ipe- 2
o0pa3oBaHKe CyMMBbI TPUTOHOMETPUYECKUX (PYHKIUHN MPO-
U3BEJICHHE, TPEOOPa30BaAHKIE TPOU3BEACHUS TPUTOHOMET-
prueckux (QyHKIMHA B CyMMYy.
22. Tloctpoenne rpaduKOB TPUTOHOMETPHUYECKUX (DYHKITHIA C 2
HCIOJIb30BAHUEM F€OMETPUYECKUX NTPE0Opa30BaHUM.
Tema 2.2 23. [IpocTeiinye TPUroHOMETPUYECKIE YPAaBHEHHS U HEPABCH- 2
CTBA.
Tpuronomerpuue-
CKUE ypaBHEHHMS U | 24. TpUroHOMETpUYECKHE YPABHEHUS H METOIbI X PEIICHUSI. 2
HEpaBEHCTBA
25. TpUroHOMETpHYECKIE YPAaBHEHHS. 2
Paznen 3 Hayajia MaTeMaTH4YeCKOI0 aHAJIM3a 30
Tema 3.1 26. YUncnoBas moclie1oBaTeIbHOCTh, CIIOCOOKI €€ 3aJaHusl, BbI- 2
YHCJICHUS WICHOB TOClieoBaTeNnbHOCTH. [Ipenen mocieno-
IIpousBoaHas o
BaTeNbHOCTH. HaxoxkieHrne mpeaenoB (GpyHKIHiA.
¢byHKIMU U ee
pUMEHEHHE. 27. HaxoxieHre pOM3BOIHBIX 110 ONPEACTICHHIO. 2
28. [IpaBuna u ¢popmynsl auddepeHpoBanus, Tadiuna npo- 2
M3BOJHBIX DJIEMEHTAPHBIX (YHKIINH.
29. Beruucienre Ipou3BOIHBIX CIOKHBIX (DYHKITUH. 2
30. [Ipou3BoHasA: MEXaHUYECKUH M TEOMETPUUYECKHI CMBICH 2
MIPOU3BOAHOMN. Y PaBHEHHUE KAacaTEIbHOM.
31. Obmias cxema uccneaoBanus GyHKIUU. 2
32. UccnenoBanue (yHKIMNA ¢ MOMOIIbIO MTPOU3BOJAHON U TO- 2
CTpoeHue rpauKoB.
33. HaxoxeHre HauOOJBIIEr0 M HAaUMEHbBILIETr0 3HA4YeHUs U 2

SKCTpeMalIbHBIX 3HaueHu# (yHkumu. [Ipukiagneie 3aaa4u
Ha DKCTPEMYM.
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Tema 3.2 34. Unterpan u mnepBooOpazHas. HaxoxneHue HeompeaeeH- 2
HBIX UHTETPAJIOB MPU TTOMOIIIH CBONCTB HHTETPAJIOB.
Huterpan u ero
IIPUMEHEHUE. 35. MHTEerprpOoBaHe METOIOM 3aMEHBI TEPEMEHHOM. 2
36. uTerpupoBanue pa3audHbIMA METOaMHU. 2
37. Teopema Hrrorona-Jleitbnuma. Brraucienune omnpenencH- 2
HBIX UHTETPAJIOB.
38. Briuucienue onpeieleHHbIX HHTErPajioB METOI0M 3aMEHbI 2
MePEMEHHOM.
39. Beruncnienue miomaaeid Guryp u o0beMoB Tedl. 2
40. dusnvecKue IPUIIOKCHUS HHTETPAJIOB. 2
Pa3nen 4 'eomerpusn 32
Tema 4.1 41. Bexropsl. JlelicTBusi ¢ BekTopamu. JlekapToBa cucrteMa Ko- 2
OpAMHAT B MPOCTPaHCTBE. PaccTosiHe MEXTy TOUKaMH.
Koopannats! u
BEKTODBI. 42. JlexapToBa CUCTEMa KOOPIUHAT Ha IJIOCKOCTH. Y PaBHEHUS 2
MPsIMOM, OKpYXHOCTU. PemieHue 3afad Ha pacrlojOKEHUE
MPSIMBIX Ha MJIOCKOCTH.
Tema 4.2 43. Pemenue 3a7a4 Ha NapalIeIbHOCTh MPSMOU U IJIOCKOCTH. 2
[Ipsmble 1 rutockocTy| 44, Perenne 3aqad Ha NMEPIEHAUKYISIPHOCTh TPSMOW H TIIOC- 2
B TIPOCTPAHCTBE. KOCTH.
45. PenieHue 3ajja4 Ha IPUMEHEHHE TEOPEM O TPEX MepreHau- 2
KyJIsipax.
46. PenreHne 3a71a4 Ha apauIeIbHOCTD TUIOCKOCTEH. 2
47. Pemenue 3a1a4y Ha ABYTpaHHBIC YIJIbL. 2
Tema 4.3 48. Pemrenne 3a71a4 Ha apajuIeseuie]1 U Kyo 2
Mpuororpanauku | 49. Pemenue 3a1a4 Ha Ipu3My. 2
U KpYTJIbIE TeTa.
50. Pemienue 3a1a4 Ha TUpaMHLY. 2
51. Pemienue 3aga4 Ha BBIYHCIEHHE O0BEMOB U MOBEPXHOCTEH 2
MHOTOTPaHHHUKOB.
52. Pemienue 3a7a4 Ha [MUIAHP. 2
53. Pemienue 3a1a4 Ha KOHYC. 2
54. Pemenue 3a1a4 Ha map u cdepy. 2
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55. Pemenue 3a1a4 Ha KOMOMHALIMY T€OMETPUYECKHX TEI. 2
56. Pemenue 3aa4 Ha KOMOMHAIIMU T€OMETPUYECKUX TEJ. 2
Pa3znen 5. KomOuHaTOpuKa, CTATUCTHKA M TEOPUS
BEPOSATHOCTEM
4
Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a/1a4. Pazmenienus, coueTanus 2
Y TIEPEeCTaHOBKH.
DNEeMEHTHI KOM-
OMHATOPUKHU
Tema 5.2 58. Kimaccuueckoe onpe/eneHne BepoSTHOCTH, CBOMCTBA BEpO- 2
SATHOCTEH, TEOpPEMA O CyMME BEPOATHOCTEU. Brruncienue
DNEeMEHTHI TEOPUH .
BEPOSITHOCTEH.
BEPOSTHOCTEH U Ma-
TEMaTU4eCKOH CTa-
TUCTHKH
Hroro 117
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OBPA3OBATEJIbHBII MAPIIIPYT

[Ipunoxenue 3

KonTtpomupyembie
Kontponbnas Kontponupye-
TouKa pazzensl (TeMbI) MbIC PE3yIbTaThI OueHovHbIe cpeacTBa
y4eOHOro mpeamera
Nel Paznea 1. JIP4,JIP9, MP1 | KoutposbHas pa- | 1. Teoperuueckue Bo-
Aunredpa MP3, MP4, MP9, oora HPOCHI
1IP1, ITP2, I1P3, 2. Tunossle 3aJaHUS
IIP4, ITP5, TIPS,
1IP10, I1P12
No2 Pazgeu 2. JIP9, MP1, MP3, KonTpoabHas pa- | Tunossle 3aganus
OcHosbl Tpuro- | MP9, I1P3, I1P4, 6012 «OCHOBBI
HOMETPHH 11PS, ITP10 TPUTOHOMETPHI»
Ne3 Paznea 3. JIPY, JIP13, MP1, | KouTpoabHasi pa- | Tunossle 3a1aHus
Hauyana marema- | MP3, MP5, MP9, oora no Teme
THueckoro ana- | [IPL IIP2, IIPS, «IIpousBoaHasn
au3a 11p8, ITP10, I1P11, GyHKIUHA 1 ee
1pi2 npUMeHeHHe»
KonTpoabHnasi pa- | Tunossle 3a1aHus
0ora o reme
«HHTerpad u ero
NpUMeHeHHe»
Ne4 Pasnen 4. JIPY, JIP13, MP1, | KonTpoasHas pa- 1. 3agauu ¢ nocrpoe-
T'eomerpus MP3, MP4, MP9, oora «IIpsiMbie u HHMEM YepTeKa
11P2, ITP3, ITP6, IJIOCKOCTH B mpo- |2. PacueTHble 3a1aun
11p8, ITP10 CTPaHCTBe»
Konrtpoabnasn pa-
0orta 1o reme
«MHOrorpaHHuKu
U KpYIJIble TeJay
Nes Pazpeun 5. JIP4,/IP9, MP1, KontpoubHasi pa- | Tect
Kom6unaropuka, | MP3, MPY, IIP], oora
CTATHCTHKA U 11P7, ITPS, ITP13
Teopust
BEPOSATHOCTEH
Ne6 Jlomyck K sK3ame- IHoprdoamo 1. IIpakTuueckue pa-
Hy/ 00TBI
3a4ery 2. Tectol
3. KoHTtponbHsIe pa-
00THI
IMpomexy- HuddepennmpoBan- YcTHBII 3aueT Teoperuueckue Bo-
TOYHASA aTTe- HBIN 3a4eT IPOCHI 110 COAIEPIKa-
cramnus HUIO Kypca
IIpomeixy- OKk3ameH Jk3ameHanuoH- | Tunossle 3anaHus
TOYHASA aTTe- HbIe
cranus OnJieTbl
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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]:
yuebHOe Tmocodue JUIsi CpemHero MpogecCHOHATIBHOTO
obpazoBanus/ H.B.boromonoB.— 2-¢ u3., HCHp. ¥ JOIM.—
Mocksa: MWzpatensctBo IOpaiit, 2022.— 439 c—
(ITpodeccuonansroe obpazoBanue). — ISBN 978-5-534-
09108-3. —  Tekcr :  ONEKTPOHHBIL.-  Pexum
nocryma:https://urait.ru/viewer/matematika-zadachi-s-
resheniyami-v-2-ch-chast-1-490794+#page/1

2.boromonoB, H. B.Marematuka. 3agauud ¢
pemenusiMu B 2 4. Yacte 2[OnekTpoHHBIH pecypc]:
yuyeOHOe TmocoOue [yl CpeaHero IMpoQecCHOHaIbHOTO
obpazoBanus/ H.B.boromomnoB.— 2-¢ u3J., HCOp. ¥ JOIM.—
Mocksa: MWzpatensctBo IOpaiit, 2022.— 320 c.—
(ITpodeccronanbroe obpasoBanue).— ISBN 978-5-534-
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