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1 OBIIIASI XAPAKTEPUCTHKA PABOUYEN IMPOI'PAMMBI YYEBHOI'O IIPEJMETA
«MATEMATHUKA»
1.1 ObsacTh NPpUMeEHEeHHUS TPOrPAMMBI

PaGouas mporpamma ydeOHOro mpeamera «MaremaTHKa» SBISETCS YaCThbIO MPOrPaMMBbl MOATOTOBKU
CHELMAIMCTOB CpeAHero 3BeHa no cnenuanbHocTH 13.02.11 Texnuueckas skcrryatanus U o0CIyKHUBa-
HUE 3JIEKTPUYECKOT0 JIEKTPOMEXAHUUECKOTO (TI0 OTPACIISIM).

1.2 MecTo y4eOHOr0 npeamMera B CTPYKType NPOrpaMMbl MOATOTOBKH CIENUATHCTOB CPeIHe-
ro 3BeHa

Vyebnsliii mpeamer «MaTemaTuKa» OTHOCUTCS K 00111e00pa30BaTeIbHOMY UKy IPOTrpamMMBbl O/I-
TOTOBKU CIEIUAIMCTOB CPEIHEro 3B€Ha U OTHOCHUTCA K mpeametHoi obnactu GI'OC cpeanero obiiero
obpa3oBanus «MaremaTuka u HH(QOpMaTHKa.

YpoBeHb ocBoeHust yaeOHoro mpeamera B coorBeTcTBuu ¢ ®I'OC cpemnero obiiero oopa3oBaHUs
yrIyONneHHBIH (TPOGUITbHBIN).

PaGouas mporpamma yyebHoro npeamera «MaTemaTHka) UMEET MEXIIPEAMETHYIO CBSI3b ¢ 0011e00-
pa3zoBaTeNbHBIMU yueOHBIMU TIpeaMeTamu «Dusukay, «MHpopMaTukay.

VY4eOuslii mpenMer «MaTemaTukay SBISIETCS MPEAISCTBYIOIUM [Tl U3yYEHUS CIEAYIOUNX y4ueo-
ueix guciuiuind: EH.01 «Matematukay, OIILL. 02 Dnexrporexnuka u snexkrponuka; OINI.04 Texunuye-
ckas mexanuka; OIIL[ 07 Dxonomuka opranuzanuu; [IM.01 Opranuzanus npocTeix paboT 1Mo TeXHUYE-
CKOMY OOCITYKHBAHHIO U PEMOHTY AJIEKTPHUYECKOTO U SJIEKTPOMEXAaHHYECKOTO 000PYI0BaHUSI.

2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPE/IMETA:

OcBoenne copepxkanusi yaeOHoro mpeaMera «MaTeMaTHKa» o0ecreunBaeT JOCTIKEHHE 00ydaro-
HIUMHCS CTIEAYIONINX Pe3yJIbTATOB:

JIMYHOCTHBIE Pe3yJIbTATHI

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HAyK¥U ¥ OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYP, & TAKIKE Pa3TUIHBIX
¢dbopM 00IIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOETO MECTa B MOJIUKYJIHTYPHOM MUDE;
TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHMIO, B TOM UKCJIE CaMOOOPa30BaHHIO, HA MIPOTSKE-
JIP9 | HUU Bcel KM3HH; CO3HATEIBHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCHEMHON MPo¢eCCHOHAIBHOM U 00IIIECTBEHHOM e TEeIbHOCTH;

OCO3HAHHBIN BBIOOP Oyayieit mpodeccun 1 BO3MOXKHOCTEN peain3aliii COOCTBEHHBIX JKU3-
HEHHBIX MJIAHOB; OTHOIIEHUE K MPOPECCHOHATBHON ASSITENFHOCTH KaK BO3MOXHOCTHU y4a-
CTHS B PEIICHUH JIMUYHBIX, 00IIECTBEHHBIX, TOCY/IapPCTBEHHBIX, OOIICHAITMOHAIBHBIX MPO-
onem;

JIP13

MeTaHpe}]MeTHI)Ie PE3YyJAbTATHI

YMEHHE CaMOCTOATEIBHO ONPEIENATh LIEIU AEATEIbHOCTH U COCTABIIATH IIJIaHBI JESATEIBHO-
CTH; CaMOCTOSITEJIbHO OCYHIIECTBIIATh, KOHTPOJHUPOBATh U KOPPEKTUPOBATH JEATEIBbHOCTD;
MCIIOJIb30BaTh BCE BO3MOJKHBIE PECYPCHI AJIs AJOCTHKEHMSI IIOCTABJICHHBIX LIEJIEH U peanu3a-
I[UU TJIAHOB JIEATEIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETHMH B PA3JIMYHBIX CUTYaLUIX;
BJIaJICHHE HaBBIKAMHU I103HABATEJIbHOM, YUeOHO-MCCIE0BATENbCKON U MPOEKTHOM JesiTerb-
HOCTH, HAaBbIKAaMU pa3peuIeHus MpobiieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1ay, IPUMEHEHHUIO PA3JIMYHBIX METOOB M103HA-
HUS;

TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSTENIbHOW MH(OPMAIIMOHHO-TI03HABATEIBLHOM 1esATelNb-
HOCTH, BJIaJICHUE HABBIKAMU MOJIyUYEHUs HEOOXOoAMMOW MHGOpMalMu U3 CIoBapel pasHbIX
TUTIOB, YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX UH(DOpPMAIMH, KPUTUIECKH Olle-
HUBATh U MHTEPIPETUPOBATH HH(OPMALIMIO, TOJYYAEMYIO U3 PAa3JIMYHBIX HCTOUHUKOB;
YMEHHE HCIIOh30BaTh CPEJCTBA MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH (1a-
nee - UKT) B pemieHnn KOrHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33/1a4 C CO-
Onro/ieHreM TpeOOBaHUM SPrOHOMMKH, TEXHUKU O€30MacHOCTH, TMTHEHbI, pecypcocOepexe-
HUS, IPABOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIOHHOM 0€30MacHOCTH;

MP9 | BnaseHue HaBBIKAMU MO3HABATENILHON peIIeKCUH KaK 0CO3HAHMSI COBEPIIAEMBIX ACHCTBUI U

MP1

MP3

MP4

MP5
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MBICJIMTCIIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHfI, TpaHHUIl CBOCI'O 3HAHUA U HC3HA-
HUs, HOBBIX ITO3HABATCIIBHBIX 3a/1a4 U CPECACTB UX NTOCTHIKCHUA.

IIpenMeTHBIE pe3yabTATHI

I1P1

c(OpPMHUPOBAHHOCTD MPEACTABICHUNA O MAaTEMATHKE KaK YaCTH MUPOBOU KYJIBTYpBI U O MECTE
MaTeMaTHKU B COBPEMEHHOM LIMBUIIM3ALMHU, O CIIOCO0aX ONMMCAHMUs Ha MAaTEMaTUYECKOM SI3bl-
K€ SIBJICHUM pPEaJIbHOTO MUPAa;

[1P2

C(i)OpMI/IpOBaHHOCTI) HpCI[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYECKHX ITOHATHAX KaK O BaXKHECHIIINX MaTe-
MAaTUYCCKUX MOJCIIAX, MO3BOJIAIOIINX OMUCBIBATL U M3YYAThb PA3HBIC MPOLCCChI U ABJICHUSA,
IMMOHNMAaHUC BO3BMOXHOCTH dKCHOMATHYCCKOI'O TIOCTPOCHUSA MATCMATHUUCCKUX Teopnﬁ;

I1P3

BJIa/ICHE METOJIaMU J0Ka3aTeJIbCTB U aJITOPUTMOB PELIEHUS; YMEHUE UX IPUMEHATD, [IPOBO-
JIMTh JJOKA3aTeNlbHbIE PACCYKACHUS B XO/I€ PELICHNUs 3a1ay;

[1P4

BJIaACHUC CTAHAAPTHBIMH MPUCMAMU PCIICHUS PAlIMOHAJIBHBIX U UPPAIHOHAIbHBIX, ITOKa3a-
TCJIBbHBIX, CTCIICHHBIX, TPUTOHOMCTPHYCCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, X CUCTCM,

I1P5

c(OpPMUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHATHSX, UICIX M METOJaX MaTeMaTH-
YECKOI0 aHaJIM3a;

[1P6

BJIaJICHME OCHOBHBIMU MOHATHUSAMHM O IUIOCKMX M IMPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUTY-
pax, UX OCHOBHBIX CBOMCTBAx; c(hOPMHUPOBAHHOCTh YMEHHsI PACIIO3HABATH HA YEPTEKaX, MO-
JIeNIsIX U B peajlbHOM MHUpPE reoMeTpUyeckre GUrypsl; IpUMEHEHUE U3yYEHHbBIX CBOICTB Ieo-
MeTpuYecKuX Guryp u GopMmyi aisi penieHus TeOMETPUYECKUX 3a/1ad U 33aJad ¢ MpaKkTude-
CKHMM COJICP>)KAHUEM;

I1P7

c(OpMUPOBAHHOCTh MPECTABIECHUN O IMpoLeccax U SBICHUSIX, UMEIOUINX BEPOATHOCTHBIN
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHUpPE, 00 OCHOBHBIX MOHSATHSIX
AJIIEMEHTapPHON TEOPUH BEPOSTHOCTEW; YMEHUN HaXOIUTh U OLICHUBATh BEPOSTHOCTH HACTYII-
JIeHUsl COOBITUH B POCTEHIINX MPAKTUUECKUX CUTYaLlUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy-
YaiiHBIX BEIIMYUH;

I1P8

BJIAACHUC HABBIKAMHU HCIIOJIb30BaHUA I'OTOBBLIX KOMIIBIOTCPHBIX IIPOrpaMM IIPpU PCUHICHUUA 3a-
Aad;

P9

c(hOpPMUPOBAHHOCTH TMPEACTABICHUN O HEOOXOAMMOCTH JI0KA3aTeIbCTB NMPU OOOCHOBAHUU
MATEMATUYCCKUX yTBep)KI[GHI/II\/'I " POJIM AKCHOMATHUKH B MMPOBCACHNUN ACAYKTUBHBIX PACCYIK-
JICHUI;

ITP10

c(OpMHPOBAHHOCTh MOHATHUMHOIO ammapara IO OCHOBHBIM pa3/ieiaM Kypca MaTeMaTHUKH;
3HaHUI OCHOBHBIX T€OpeM, POPMYII U YMEHUS UX IPUMEHATh; YMEHHs JOKa3bIBaTh TEOPEMbI
Y HaXOJUTh HECTaHJIaPTHbIE CIIOCOOBI PEIICHHUSI 3a/1a4;

I1P11

c(OPMHPOBAHHOCTh YMEHUN MOJEINPOBATh PEANbHbIE CUTYAI[MH, MCCIIEI0BAaTh MOCTPOCH-
HbIE MOJIEJIN, HHTEPIIPETUPOBATH MOJYYEHHBIN PE3YyJIbTaT;

I1P12

C(i)OpMPIpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IMOHATHSAX MAaTeMaTHYCCKOrO aHaIu3a U
nux CBOI\/’ICTBaX, BJIAAICHUC YMCHHUEM XapaKTCPU30BaATH IMMOBCACHUC (i)YHKIII/If/'I, HCIIOJIB30BaHHUEC
MOJIYYCHHBIX 3HAHUU JJI OITMCAHUS U aHAJIM3a PCAJIbHBIX SaBI/ICI/IMOCTeﬁ;

I1P13

BJIaJICHUE YMEHUSMH COCTABJICHHS BEPOSITHOCTHBIX MOJIEJIEH MO YCIOBUIO 3a7aud U BbIUKC-
JIEHUSl BEPOSTHOCTH HACTYIUIEHUS! COOBITHI, B TOM YHCIIE C PUMEHEHUEM (OopMys KOMOMHA-
TOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEN; MCCIENOBAHMS CIy4allHBIX BEJIUYUH I10
UX paclpelesICHUIO.




3 COAEP KAHUE U TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA

3.1 Coneprxkanue y4eOHOIro npeamera

BBEJIEHUE

BxonHoi#t koHTpoJb. UHCTPYKTHUBHBIN 0030p cojepaHusl yueOHOTO MpeAMeTa U 3HAKOMCTBO 00Y-
YaIOUIUXCSl C OCHOBHBIMHU YCIIOBUSIMHU M TPEOOBAHUSIMU K OCBOCHHIO TIPOTPAMMBL.

Cooepoicanue yuebHoeo mamepuana:

MaremaTtuka B Hayke, TEXHUKE, SKOHOMHUKE, MH()OPMAIMOHHBIX TEXHOJOTHUSX M MPAKTHYCCKON
nesitenbHocTH. Llenu u 3a1aun n3ydenus MateMaTuku rnpu ocBoeHunu npodeccuii CI1O u cnennanbHOCTH
13.02.11 TexHuveckas SKCIUTyaTalusi U OOCITY)KHBAHUE DIIEKTPUYECKOTO AIEKTPOMEXAHUIECKOTO (IO OT-
pacisam).

Buab1 yueOHoii 1eATEIbHOCTH

O3HaKOMJICHHE C POJIbI0O MAaTEMAaTHKU B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMALIMOHHBIX TEXHOJIO-
TUSX U MPAKTUYECKON JesiTenbHOCTH. O3HAKOMJICHUE C LIEMSIMU U 33a/ladaMy U3YYCHHUS] MAaTEMaTUKH MPU
ocBoenuu npodeccuit CIIO u cneunansHoctu 13.02.11 TexHuyeckas 3KCIUlyaTalus U OOCITYKUBaHHE
ANEKTPUYECKOTO JIEKTPOMEXAHUYECKOTO (110 OTPACIIAM).

Pa3zgen 1 AJITEBPA

Tema 1.1 Pa3BuTHe NOHATHSA O YHCTIE

Lenble u panuonHanbHble yucna. JleiictBurenbHble uncna. [Ipubmmkenusie BbruncieHus. Kowm-
IUIEKCHBIE YKcia. PalioHanbHbIEe YpaBHEHUSI U HEPABEHCTBA. PaBHOCUIIBHOCTh YpaBHEHUM, HEPABEHCTB,
cucteM. OCHOBHBIE TIPUEMBI UX pelIeHUs (pa3ioXKeHHe Ha MHOXKUTENH, BBEJICHUE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, rpaduyecKkuii METoa). MeTo 1 HHTEPBAaJIOB.

Buabl yueOHoI 1eATeJIbHOCTH

BrinonHenue apupmMeTndeckux AeMCTBUIA HaJl YUCIIaMU, COYETasl YCTHbIE U TUCbMEHHBIE IPUEMBI;

HaXO0XXJCHUE MPUOIIKEHHBIX 3HAYEHUS BEJIMYMH M MOTPEUIHOCTEH BBIYMCICHUN (aOCOMIOTHOM M
OTHOCHUTEJIbHO); CpaBHEHHME YMCIIOBBIX BBIPAXKEHUN; HaX0)KJ€HUE OUIMOOK B MpeoOpa3oBaHUSX U BbI-
YUCICHUAX (OTHOCUTCS KO BCEM IyHKTaM IMPOTPaMMBbl).

O3HakOMJIEHHE C TPOCTEHIINMHU CBEACHUSIMH O KOPHAX alreOpandyeckux ypaBHEHUH, MOHATHUSIMUI
UCCIIEIOBAHNs YPABHEHUM U CUCTEM YPAaBHEHMI.

N3yueHne Teopun paBHOCWIBHOCTH YPaBHEHUU M €€ IMpUMeHeHus. [I0BTOpeHue 3arncu pereHus
CTaHJApTHBIX YpaBHEHH, IPUEMOB NpeoOpa3oBaHMsl YpaBHEHHH JUIs CBEJICHUS K CTaHAAPTHOMY ypaBHe-
Huto. Pemienne cucteMm ypaBHEHUW C MPUMEHEHHEM PA3IMYHBIX CTIOCOO0B. O3HaKOMJIEHHE C OOIMMHU
BONPOCAMH PELICHHsI HEPAaBEHCTB M UCIOJIb30BaHUE CBOMCTB M IpadMKoB (GYHKIHMH MpU pelIeHrH Hepa-
BEHCTB.

Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.

[IpumeHeHne MaTeMaTHYECKUX METOOB JUIsl PEIIEHUsI COJIEPKAaTEeNbHbIX 3a/1ad U3 PA3IUYHBIX 00-
JacTel HayKu U NMpakTUKU. HTepripeTupoBaHue pe3yIbTaTOB C yUETOM PEaJIbHbIX OIPAaHUYEHUN.

Tema 1.2 @ynkuum u rpaguku

Oynknuu. O6acTh onpeiesIeHUsI 1 MHOXKECTBO 3HaueHUH; rpaduk GyHKIIUH, TOCTpoeHue rpad u-
KOB (D)YHKLUH, 3aJaHHBIX PA3IMYHBIMU CLIOCOOAMH.

CpoiictBa QyHKIIMH. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAaHUYEHHOCTh, TIEPUOTUIHOCTS.
ITpomexxyTku Bo3pacTaHusi U yObIBaHMs, HAauOOJIbllEe M HAaWMEHbIIEE 3HAUYEHHUS, TOUKH IKCTpeMyMa.
I'paduueckas uaTepnperanus. [Ipumepbl GyHKIIMOHATBHBIX 3aBHCUMOCTEH B PEeabHBIX MPOIECCaX H SB-
neHusax. Apupmernueckue onepauuu Haj GyHkuusamu. Cnoxnas QyHkius (kommosunus). [lonsrtue o
HETPEPBIBHOCTH (DYHKITHH.

Ooparnbie pyHkun. O6macTh onpeaenaeHus U o0nacTh 3HaUeHU oopaTHoil QpyHKIMK. ['paduk 06-
paTHOU QYHKIIUH.

Buabl yueOHoiIl 1eATeJIbHOCTH



O3HaKOMJIEHHE C IOHSITUEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEW MEX Y IIEPEMEHHBIMH.

O3HakOMJIEHHE C MOHATHEM TpaduKa, onpeaereHre MPUHAJIKHOCTH TOYKU rpaduky (yHKIUU.
Omnpenenenue no ¢popmyJie MpOCTEHIIel 3aBUCUMOCTH BHJIa ee Tpaduka. Bripaxenue no ¢popmyse oaHOMI
nepeMeHHol uepe3 apyrue. O3HaKOMIIEHUE C omnpeaenaecHrueM (QyHKIHH, GpopmyiaupoBaHue ero. Haxox-
JeHrne o0JacTu ompeAeneHus U o0sacTu 3HaueHui (yHkuuu. O3HAKOMIIEHHE C IpUMepaMu (DYyHKIHO-
HaJIbHBIX 3aBUCHUMOCTEN B PEAIbHBIX MPOILECCaX U3 CMEKHBIX JUCHUIUIMH. O3HAKOMIIEHHE C JOKA3aTelb-
HBIMHU PACCYXICHUSMHU HEKOTOPBIX CBOMCTB JTMHEWHOW M KBaJpaTHUHOU (HYHKIMH, TIPOBEICHHE UCCIICH0-
BaHMS JMHEHHOW, KYCOYHO-JIMHEHWHOU, MPOOHO-IMHEHMHOW M KBaJpaTUYHOW (PYHKIIUH, MOCTPOCHHUE HX
rpadukoB. [Tocrpoenue u urenue rpadukoB ¢yHknuii. ccnenoBanne (ynkuuu. CocraBiieHHuE BUIOB
GyHKIUH M0 JaHHOMY YCJIOBHUIO, PEILICHHUE 33/1a4 Ha SKCTPEMYM.

Breimonnenue npeobpa3oBanwuii rpaduka GyHKIIHH.

N3ydyenue moHaTHa oOpaTHON (PyHKUMHU, ONpeleNeHHe BUAA M MOCTpoeHHe Tpaduka oOpaTHOMN
(byHKINH, HAXO0XKJICHHE €€ 00JIACTH OIpeNeNieHusl U 00yacTh 3HaueHui. [IpuMenenue cBOMCTB QyHKIUI
IIPU UCCIIEIOBAHUM YPABHEHUI U PEIICHHUH 33a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C IOHITUEM CIIOKHOU (QYHKIUU.

Tema 1.3 KopHu, creneHu u jorapugmsl

Kophu u crenenu. KopHu HaTtypanbHOM CTENEHU M3 YUCia U UX CBOMCTBA. CTENEHU C paluOHalb-
HBIMM I1OKa3aTesiMu, UX cBoicTBa. CTeneHu C JeHCTBUTENbHBIMU NOKa3aTessMu. CBOWMCTBA CTENEHU C
JEHUCTBUTEIIbHBIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapudm uncia. OcHOBHOE JorapudMudeckoe TOXKAECTBO. [lecATHIHbIE 1 HATypallb-
Hele Jorapudmel. [IpaBuna neiictBuii ¢ morapudmamu. [lepexoa kK HOBOMY OCHOBaHHUIO.

[IpeoOpazoBanue anredpandeckux BeIpakeHH. [IpeoOpa3oBaHue paIOHAIBHBIX, HPPATHOHATH-
HBIX, CTETICHHBIX, MTOKA3aTeNbHBIX U JIOTAPU(PMUIECKIX BbIPAKCHHIH.

[TokazarenwbHast u norapudpmudeckas ¢pynkmun. Onpenenenuss GyHKINN, UX CBOMCTBA U rpadUKH.
[Ipeobpa3zoBanus rpadukoB. [lapannenbHbIil EPEeHOC, CUMMETPUS OTHOCUTEIBHO OCEH KOOpIWHAT, W
CUMMETpHUSl OTHOCUTEJIBHO Hayaja KOOPAMHAT, CAMMETPHUS OTHOCUTENBHO MPSIMOM, PACTSKEHHE U CKa-
THE BJOJIb OCEH KOOPAMHAT.

[TokazarenbHble U JorapupmMuyeckue ypaBHeHHs. OCHOBHbBIE MPHEMBI UX pelIeHUs (pa3iioKeHue
Ha MHO>KUTEJIU, BBE/IEHUE HOBBIX HEU3BECTHBIX, MMOJACTAaHOBKA, IpaQ)ueCKUil METON).

[TokazarenbHble U IorapupmMuueckre HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELLICHHUS.

Buabl yueOHoil 1eATEIbHOCTH

O3HaKOMJICHHE C MTOHSATHEM KOPHS N-1i CTETEHU, CBOMCTBAMM PaJIMKAJIOB U C IIPaBUJIaMU CPaBHEHHU-
eM KopHed. DopMynMpoBaHUE ONpPENEICHNS] KOPHS U CBOWCTB KOpHEH. BrlunciieHne U cpaBHEHUE KOp-
HeH, BBINOJHEHHE NMPUKHUJIKHK 3HaueHHs! KOpHs. [IpeoOpazoBaHue 4MCIOBBIX U OYKBEHHBIX BBIPQXKEHUH,
CoJIep KalINX paguKaibl. BelmonHeHne pacueToB 1o Gopmyiiam, CoAepKallUM paJuKaibl, OCYIIECTBIIS
HeoOXO0IMMBIE IOJICTAHOBKU U IpeoOpazoBanus. OnpeneseHne paBHOCHIBHOCTH BBIPAXKEHUH € pajuKa-
namu. Pemenue nppannoHanbHbeIX ypaBHEHUM. O3HaKOMIIEHHE C MIOHATUEM CTEIIEHU C JEHCTBUTEIbHBIM
nokasareneM. HaxoxaeHue 3HaYeHWIl CTENEHW, UCIONIb3ys MPH HEOOXOIMMOCTH HHCTPYMEHTAJIbHBIE
cpezacTBa. 3amUChIBaHNE KOPHS N-i CTENEHH B BUJIE CTETIEHU C APOOHBIM MOKa3areneM U Hao0opoT. Dop-
MYJINPOBAaHHE CBOMICTB CTENEHEN. BhIunciieHne cTeneHel ¢ palMOHAIbHBIM ITOKa3aTelIeM, BBINOJHEHNE
NPUKHUJIKY 3HAYCHUS CTENEHH, cpaBHEeHUe cteneneil. [IpeoOpazoBaHue YnCIOBBIX U OYKBEHHBIX BBIpake-
HHM, COJepkKalIUX CTEIECHH, IPUMEHSS CBOMCTBA. Pelienne nokasarenbHbIXx ypaBHEHUM. O3HAKOMIIEHUE
C IPUMEHEHUEM KOPHEU U CTENEeHEN IPU BBIYMCIIEHUU CPEIHUX, IIPU JACJIEHUU OTPE3Ka B «30JI0TOM ceye-
HuW». Perienne npukiaaHbIX 3a7a4 Ha CJIOKHbIE MPOLIEHTHI.

Brinmonuenue npeo6pazoBaHuii BeIpaXKEeHUH, MpUMEHEHUE (GOPMYII, CBA3aHHBIX CO CBOMCTBAMU CTe-
neHeit u norapudmoB. Onpenenenre 06JacTH JAONYCTUMBIX 3HAUEHUHN JOrapu(MUYECKOTO BBIPAKEHHUS.
Pemenue norapupmMudeckux ypaBHECHHIA.

Boruncnenune 3HaueHuid QyHKIMM TO 3HAa4eHHIO aprymeHTa. OmnpeseneHne MoJjJoKEeHUsI TOUYKH Ha
rpaduke 1Mo ee KoopJuHaTaM U Hao0opoT. Mcronp30BaHue CBOWCTB (DYHKIUH /Ui CpaBHEHUS 3HAUCHHMA
creneHelt u orapudmos. [loctpoeHune rpaduKoB CTETIEHHBIX U JJOrapUPMUIECKUX HYHKITHH.



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

Tema 2.1 OcHoBHBIE MOHATHSI TPUTOHOMETPHUH. [Ipeodpa3zoBaHusi TPUTOHOMETPHUYECKUX BbhIpasKe-
HUH.

OcHoBHuble IOHATHS. Paguannas Mepa yria. BpamarensHoe asmkenne. CuHycC, KOCHHYC, TAHTEHC U
KOTaHI'€HC YHCJIa.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXAecTBa. DopMmynbl npuBeacHus. DopMyibl crioxkenus. Dop-
MyJIbl yiBoeHHs. DOpMyITbI MOJJIOBUHHOTO yTJia.

[IpeoOpa3oBanusi MPOCTEHIINX TPUTOHOMETPHUECKUX BhIpakeHHid. [IpeoOpazoBanue cymMMbl TpH-
TOHOMETPUYECKUX (YHKIIUHA B MPOM3BEICHUE U MIPOU3BEIICHUS B CyMMY. BhipakeHrne TpUroHoMeTpHude-
CKUX (YHKIHIA Yepe3 TAHTCHC MTOJIOBUHHOTO apTyMEHTA.

Tpuronomerpuueckue pynknuu. CBoiicTBa U rpadMKu CHHYCa, KOCUHYCA, TAHTEHCA U KOTaHTEHCa,
0COOEHHOCMU UX NPAKMUYECKO20 NPUMEHEHUS. 8 JJIeKMPOMeXHUKe (CUHYCOUOAIbHBLI NepeMeHHbIL MOK).
[IpeobpazoBanus rpadukoB. [lapamienbHbIi IEPEHOC, PACTKEHUE U CKATHE BAOIb OCEH KOOpIUHAT.

Buab1 yueOHoii 1eATEIbHOCTH

N3ydenue paguaHHOTO METOJa U3MEPEHUS YIJIOB BpallleHUs M UX CBS3H C IpaaycHOil mepoil. 13o-
OpaXCHHE YIII0OB BPAIICHHS HA OKPY)KHOCTH, COOTHECEHUE BEIIMYMHBI yIJIa C €r0 PACIIOIOKCHHUEM.

DopMyIUpPOBAHUE OMPENEICHUM TPUTOHOMETPUYECKUX (DYHKIUN N7 YIJIOB MOBOPOTA U OCTPBIX
VTJIOB MPSIMOYTOJIBHOTO TPEYTOJIBHUKA U O0OBSICHCHHE UX B3aUMOCBSI3H.

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYCCKUX TOXKIECCTB JUIsl BBIYMCICHHUS 3HAYCHUH TPUTOHOMET-
pruecKuX (QYHKIHIA IO OTHOW U3 HUX.

N3ydyenne ocHOBHBIX (OPMYN TPUTOHOMETPHUH: (POPMYIBI CIOKEHUS, YABOCHUS, MpeoOpa3oBaHuUsI
CYMMBI TPUTOHOMETPUYECCKUX (DYHKIIMK B MPOU3BEICHUE U MPOU3BEICHUS B CYMMY M MPUMCHCHHE TIPH
BBIUHCIICHUH 3HAUEHUSI TPUTOHOMETPUYECKOTO BHIPAKEHUS U YIIPOIICHHUS €TO0.

O3HaKOMJICHHE CO CBOMCTBAMH CHMMETPHH TOYCK HA CIMHUYHOW OKPYKHOCTH U NMPUMECHCHHE HX
JUIS BBIBOJIA (DOPMYIT IPUBEACHHUS.

O3HaKOMJICHHE C TIOHSITHEM HEMPEPHIBHON MepHoandecKod (QyHKIUHU, GOpMYTHpOBAaHUE CBOHCTB
CHUHYCa M KOCHHYCa, IOCTPOCHHE UX TPAPHUKOB.

O3HaKOMJICHHE C TIOHATHEM TAPMOHHYECKHUX KOJIeOaHUH U MpUMepaMu TApMOHHYECKUX KOJIeOaHui
JUIS OITCAHMS TIPOLIECCOB B (PU3UKE U APYTUX O0JIACTAX 3HAHMUSL.

O3HaKOMJICHHE C TTOHATHEM Pa3phIBHON MEPHOAMYSCKON (YHKITUHU, POPMYITUPOBAHUE CBOMCTB TaH-
reHca U KOTaHTeHCa, MOCTPOeHUE UX TpaduKoB.

Tema 2.2 Tpuronomerpuiyeckue ypaBHeHHs 1 HEPABEHCTBA

Tpuronomerpuyeckue ypaBHEHUsI U HepaBeHCTBa. [Ipocrelinie TpUroHOMeTpUYECKUe ypaBHEHUS.
Tpuronomerpuueckue ypaBHeHHUs. OCHOBHBIE NMPUEMbI UX pelIeHHs (pa3jioKeHHe Ha MHOXKUTEIH, BBe-
JIEHHE HOBBIX HEU3BECTHBIX). [IpocTeiiiine TpUroHoMeTpruuecKue HeEpaBeHCTRA.

OO6patHble TpUroHOMeTpudeckue GyHKINU. APKCUHYC, apKKOCUHYC, apKTAHT€HC.

Buabl yueOHo# 1eATeJIbHOCTH

O3HakoMJIEHHE C MOHATHEM OOPAaTHBIX TPUTOHOMETpHUYECKUX (GyHKUMH. V3yueHue ompeneneHuit
apKCHHyca, apKKOCHHYCa, apKTaHI'€Hca 4Kcia, (OpMYyIMpPOBAHUE UX, U300pa)KeHUE HA €IMHUYHON OK-
PYKHOCTH, IPUMEHEHHUE NPU PELIEHUH YPAaBHEHUH.

Pemenne no ¢opmynaMm u 1O TPUTOHOMETPUUECKOMY KPYTy MPOCTEUIINX TPUTOHOMETPHUUECKUX
ypaBHeHUH. [IprMeHeHre oOIUX METOJOB pELIeHHs YpaBHEHUH (MpUBeleHUE K JIMHEHHOMY, KBaapat-
HOMY, METOJI Pa3joXKEeHUS Ha MHOKUTEJIH, 3aMEHbI [IEPEMEHHOMN) MPH PEIIeHUH TPUTOHOMETPUUYECKHUX
yYpaBHEHUI. YMEHHE OTMEUATh Ha KPyre pEeLeHUs IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

[Ipumenenue cBOMCTB GYyHKUUN 1711 CpaBHEHUS 3HAUEHHUM TPUTOHOMETpUYecKuX (QyHKUUH, perie-
HUSl TPUTOHOMETPUUYECKUX YPABHEHUH.

[TocTpoenue rpadukoB 0OPATHBIX TPUTOHOMETPUUYECKUX (DYHKIIMHA U OmpeesieHre o rpadukam ux
CBOMCTB.



Pa3znesn 3 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tema 3.1 IlpousBoaHasi pyHKIMHU U ee IPMMEHEHUE

ITocnenoBarensHocTH. CrIOCOOBI 3a1aHUS U CBOMCTBA YMCIIOBBIX MocieaoBaTenpHocTel. [Tonarue o
npenene nocienosarenbHocT. CyllecTBOBaHME Ipesiesa MOHOTOHHOW OTrpaHMYEHHOW IOCIIEI0BaTENlb-
Hoctu. CyMMHpOBaHHe NOCiIe 0BaTeIbHOCTEN. beckoHeuHo yObIBaroIias reoMeTpuyeckas Iporpeccust u
ee cyMmma.

[IpousBognas. IloHsTHE O MPOM3BOAHON (PYHKIMH, €€ TEOMETPUUYCCKUU M (PU3UYECKHH CMBICI.
VYpaBHeHHe KacaTenbHOU K rpaduky GyHkiuu. [Ipon3BoaHbIE CyMMBI, Pa3HOCTH, TPOU3BEACHNUS, YACTHO-
ro. IIpon3BosiHbIE OCHOBHBIX 3JI€MEHTApHBIX (GYHKUUH. [IprMeHeHHe NMPOU3BOAHOM K HCCIIEAOBAHUIO
¢byHkuuii 1 nocrpoenuto rpadukos. [Ipons3BogHbIe 00paTHON QYHKIINH U KOMITO3UIIMH () YHKITHA.

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

Buab1 yueOHoii 1eATEIbHOCTH

O3HakoMJICHHE C MOHATHUEM YHMCIIOBOW IOCIEN0BATENbHOCTH, CIOCOOAMH €€ 3aJaHMsl, BbIUUCIIe-
HUSMU ee wieHOB. O3HaKOMJIEHUE C TIOHATHUEM Ipeielia Mocae10BaTeIbHOCTH. O3HaAKOMIIEHUE C BbIUHUC-
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 MNPOM3BOAHOM. M3yueHue um ¢GopMynupoBaHHe €€ MEXaHMUYECKOTO U
TFE€OMETPUUYECKOTO CMBICIIA, U3YYEHUE AITOPUTMA BBIYHUCICHHS NPOU3BOJHON HAa IIPUMEPE BBIYMCIICHUS
MTHOBEHHOH CKOPOCTH M YTJIOBOTO Kod(uIrenTa kacatenpHoi. CocTaBlieHHE ypaBHEHUsI KacaTeIbHOM
B o01eM Buje. YcBoeHUE NpaBuil AudQepeHurpoBaHus, TaOIULbl TPOU3BOAHBIX 3JIEMEHTapHBIX (PYyHK-
Ui, npuMeHenne 1 auddepeHunpoBanust pyHKIMA, COCTaBICHUS YpaBHEHUS KacaTenbHOH. V3yuenue
TEOPEM O CBSI3U CBOMCTB (PYHKIIMM M MPOU3BOJIHOM, popMynnpoBKa ux. [IpoBeieHre ¢ MOMOILBIO IPOU3-
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 rnepBoodpasHoi. M3ydueHue npaBuia BHIYUCICHUS NIEPBO-
obpa3Hoii u Teopemsl HetoToHa- JleiiOnuna. Perenue 3a1a4 Ha CBsI3b IEpBOOOPaA3HON U €€ IPOU3BOTHOM,
BBIYHMCIICHHE TIEPBOOOPA3HOM JIJIsl JAaHHOU (DYHKITHH.

Pemienue 3a1a4 Ha MpUMEHEHUE UHTETpajia I BEIYMCIEHUS (PU3MUECKUX BEJMYUH U TUIOIIAACH.

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 MAaTEMaTUYECKUX U NMPUKJIAJHbBIX 3a]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 pacCTOSHUM 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 Teopuu MpH PEIICHUH 3a7a4d Ha JACHCTBUS ¢ BEKTOpaMu. V3yueHue cKajlspHOro mpo-
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 BEJIMYHH YIJIOB U paCCTOHHI/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 MpocTpaHcTBe. [lapannenbHOCTh NpsIMOM U TJIOCKOCTH.
[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 MPOCTPAHCTBA: MapaUIeIbHBIM MEPEHOC, CAMMETPUS] OTHOCUTEIBHO IIOCKOCTU. [lapaienbHoe
npoektupoBanue. [nomans oproroHabHOM nmpoekiuu. M300pakeHne mpocTpaHCTBEHHBIX (PUTYP.

Buabl yueOHoil 1eATEIbHOCTH

@opMyJIMPOBKAa U MPUBEICHUE JOKA3ATEIbCTB MPU3HAKOB B3aMMHOTO PACIOJIOKEHHS 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, IBYTPAHHBIX U JIUHEHHBIX YIJI0B. 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 3a1ad. M3o0pakeHrne Ha pUCyHKaX U KOHCTPYUPOBAHUE HA MOJEINISIX TIEpIeH-
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
IJTOCKOCTH, OT MPSIMOM 70 IIOCKOCTH, MEXIY MIIOCKOCTSMH, MEXKIAY CKPEUIMBAIOIIUMH TPSIMBIMH, MEXIY
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 MHOTOTpaHHHMKA. Pa3BepTka. MHoOrorpanHbie yriibl. BBITTyKiibie MHOTO-
rpanHuku. Teopema Oiinepa. IIpusma. Ilpsamas n Haknonnas npusma. IlpaBunpnas npusma. Ilapannene-
nurnien. Ky0. IMupamuna. [IpaBunsras nupamuga. ¥YcedeHHas nupamuaa. Terpasap. Cummerpun 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. YceueHHnblit kKoHyc. OCHOBaHHE, BBICOTa, OOKOBast MMOBEPXHOCTh, 00pa3yroIas,
pa3BepTka. OceBble ceUeHMs U CeueHHs, napaienbHbie ocHoBaHuio. lap 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 1 KoHyca. GopMyssl III0IIA-
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 JJIEMEHTOB U
cBoiicTB. M300paskeHre MHOTOIPAaHHUKOB M BBHIMOJIHEHHE MOCTPOCHHUS Ha W300PKEHHUSIX U MOZIEISIX
MHOTI'OI'PaHHHUKOB. BbluKcieHNEe JTUHEHHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUIypalusiX,
apryMEHTHPOBAaHUE CBOUX CYXJCHUH. XapakTepuCTHKa M U300pakeHUE CEUCHHS, pa38epmKu MHO20-
2panHuKos, BbIUUCIIEHUE IuIomaaei nosepxHocrel. Iloctpoenne npocredmmx cedeHuit KyoOa, MpU3MBI,
nupamubl. [Ipumenenne pakToB U CBeIeHUH U3 TUIAHUMETPHH.

O3HakoMJICHHE C BUJJAMU CUMMETPHH B IPOCTPAHCTBE, (POPMYyIUpOBaHHUE ONPEAEICHUN U CBOWUCTB.
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 IO 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 pa3BEpPTKH, ceueHus. Pelmenue 3aady 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 T10 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-
HUMeETpHH. M3ydeHne TeopeM O BBIYHCICHHHA 00bEMOB MPOCTPAHCTBEHHBIX TEII, PEIICHHUE 33/1a4 Ha MPH-
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 IIJIOIAAEH TOBEPXHOCTU IIPOCTPAHCTBEHHBIX 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. Popmyna 6uHoma 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.

Pemienne KoOMOMHATOPHBIX 3a/1a4 METOAOM Iepedopa U M0 MPABHIIY YMHOXKEHHUS.

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 IporpaMMupoBaHui. 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 YMHOXEHHE BeposTHOocTel. [lonaTtue o HezaBuCH-
MOCTH COOBITHI. JIUCKpeTHas ciy4aiiHasi BeIMYMHA, 3aKOH €€ paclpeieiCHuUs.
UwucnoBble XapaKTEPUCTUKUA JTUCKPETHOW CiydyailHOW BenW4uHBI. [loHSITHE O 3aKOHE OONBIINX YHU-
CellL.
[IpencraBnenune qaHHBIX (TaOIUIBI, AUATPaMMBI, TpaduKN), reHepaibHasi COBOKYITHOCTh, BBIOOPKa,
cpennee apupmernyeckoe, Meauana. [TonsTue o 3ajauax MaTeMaTHIECKOM CTAaTUCTHKU.

11



Buab1 yueOHoii 1eATeIbHOCTH

N3yueHne Ki1acCHYecKOoro OIpPEAENICHHUs] BEPOATHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMMeE
BEPOATHOCTEN. PaccMOTpeHrE MPUMEPOB BBIYMCIICHHSI BEPOATHOCTEN. PemeHne 3agay Ha BBIYMCIICHUE
BEPOATHOCTEH coObITHII. O3HAKOMIIEHHUE C MPEAICTABICHIUEM YUCIOBBIX JAHHBIX U UX XapaKTePUCTHKAMHU.

Pemenne npakTudeckux 3aga4 Ha 00pabOTKY YUCIIOBBIX JaHHBIX, BRIYUCICHUE UX XaPaKTEPUCTHUK.
3.2 TemaTn4yeckoe NJIAHUPOBAHME YUeOHOI0 MpeaMeTa

Y4yeOHasi Harpy3ka o0y-
YaUMXCcs

Bcero | B ToMm uncie
Ilanupyemble pe-

Pa3nesr/ TeMa JMCHMILIMHBI JIeK NPaK | 3yJbTAThl OCBOEHHUSI
11971 TH- JHMCIHILINHBI
u, yec-
ypo KHe
KM 3aHd
THSA
BBeneunue 2 2
JIP4, JIP9, MPI,
MP3, MP4, MP9,
Pa3nesn 1 Anredpa 68 34 34 1IP1, ITP2, IIP3, IIP4,
IIP5, I[IPS, IIP10,
IIP]2
JIP4, JIP9, MPI,
Tema 1.1. Pa3zBuTHe mOHATHS O 4HCIIE 20 10 10 MP3, MP9, IIP],

1IP2, IIP3, I1P4, IIPS

JIP4, MP1, MP3,

MP4, MP9, IIP1,

1IP2, [IPS5, I1PS,
IIP10, I1IP12

Tema 1.2 @ynkiun u rpadpuxu 12 8 4

JIP9, MP1, MP3,
Tewma 1.3 KopHu, creneHu u Jiorapu@msl 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

Tema 2.1 OcHOBHBIE OHATHSI TPUTOHOMET- JIP9, MP1, MP3,
pun. [IpeoOpazoBaHusi TPUTOHOMETPHUECKUX 20 9 11 MP9Y, 1IP3, [1P4,

BbIpakeHUi. Tpuronomerpuyeckue QyHKIHUH.
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CgoiicTBa u rpaduku cuHyca, KOCUHYCa, TaH- 1IPS, IIP10
reHca U KOTaHTeHCa, 0COOeHHOCMU UX NPAK-
MU4ecKo20 NPUMeHeHUsl 8 INeKMPOMexXHUKe
(cunycoudanvhviili nepemeHHvlll Mok).
T 29T « JIP9, MP1, MP3,
:M; e. i Ij;I/II‘OHOMeTpI/I‘-IeC ue ypaBHEHUS U 12 6 6 MP9. TIP3, TTP4.
HEPABEHCTB
P P10
JIPY9, JIP13, MPI,
Pa3znen 3 Hauana maTreMaTu4yeckoro aHa- 66 36 30 MP3, MP5, MP9,
JH3a IIP1, IIP2 TIPS, TIPS,
I1P10, IIP11, IIP12
JIPY, JIP13, MPI,
Tewma 3.1 [IpousBoaHast GyHKIIUHU U €€ TIPH- 38 29 16 MP3, MP5, MP9,
MEHEHNE IIP1, [IP2, IIP5, IIPS,
IIP10, I1P11, IIP12
JIPY9, JIP13, MPI,
Tewma 3.2. IaTETpan u ero npuMeHeHUE 28 14 14 MP3, MP5, MP9,
IIP5, TIPS, IIP10
JIPY, JIP13, MPI,
MP3, MP4, MP?9,
Pa3nen 4 I'eomerpus 54 22 32 11P2, ITP3. [1P6, TIPS,
IIP10
JIP9, MP1, MP3,
Tema 4.1 KoopauHatsl 1 BEKTOPBI 8 4 4 MP9, IIP6, I1PS,
IIP10
T 40T JIP9, MP1, MP3,
ema 4.2 [IpsMbIe U TUIOCKOCTH B IIPOCTPaH- 20 10 10 MP4. MPO, TP2.
cree [1P3, ITP6, ITP10
JIPY, JIP13,MPI,
MP3, MP4, MP?9,
Tema 4.3 MHOrorpaHHMKM U KpyTJjble Tella 26 8 18 7PL. 1P 3. TIP 6,
I1PS8, I1P10
p 5 Kom6 JIP4,JIP9, MP1, MP3,
a3ae oM I/IHaTOPI/IKa, CTATHCTHKA U 12 3 4 MP9, [IP1. [P,
Teopusi BepPOSITHOCTE 11PS, 11P13
JIP4, JIP9, MP],
Tema 5.1 DneMeHTH KOMOMHATOPHUKHU 6 4 2 MP3, MP9, IIP],
IIP7, IIPS
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Tema 5.2 DneMeHTBI TEOPUU BEPOATHOCTEN U

JIP4, JIP9, MPI,

MaTEeMaTHYECKON CTaTUCTUKU 6 4 2 MP3, MPS, IIP],
1IP7,IIPS, 1IP13

IIpomeskyTOYHAA aTTEeCTALMS, B TOM YHUCJIe 18 JIP4, MP9, IIP1

KOHCYJIbTAMU

Bcero 252 117 117
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4 YCJIOBUSA PEAJIM3AIINA YYEBHOT'O ITIPEJIMETA

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

Jlig peanu3zanuu nporpaMmbl y4eOHOTO NMpeaAMeETa MPeyCMOTPEHBI CIEAYIOUIUE ClIEHUaNbHbIE 10~
MENICHHS] U OCHAIIICHUE:

Tun u HauMeHOBaHHe CIIeUAJIBbHOI'O
Ocnameﬂue CIICHUAJIBHOI'O MOMECIIICHU A

NOMelleHHUsI

KaOuHeT MareMaTH4ecKuX JAUCIUILTHH PaGouee mecto mpemomaBarens: MEPCOHATBHBIA KOMITbIO-
Tep, paboune MecTa oOydJaromuxcs, J0CKa yueOHas, y4e0-
Has MeOeb

4.2 YuyeOHO-MeTOAUYeCKOe U MH(OPMAIMOHHOE 00ecTieyeHHue Peain3alu NPorpaMmbl

OcHOBHbIE HCTOYHHMKH:

1.bammaxkos, M. N. MaremaTuka [OnekTpoHHbIi pecypce] : yueOnuk / bammakoB M.M. — Mocksa
: KumoPyc, 2019. — 394 c¢. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum nocryna:
https://book.ru/book/929528

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

JlonoTHUTeIbHbIE UCTOYHUKH:

1.boromonos, H. B.MaremaTtuka. 3agauu ¢ peumieHussMu B 2 4. Yactb 1 [DnexTpoHHBIH pecypc]:
yuebHoe rmocobue s cpefHero npodeccruonanbHoro oopazosanus/ H.B.boromonoB.— 2-e uszn., uctp. u
norm.— Mocksa: M3znarensctBo FOpaiit, 2022.— 439 c.— (IlpodeccuonansHoe 0o0pa3oBaHHE). —
ISBN 978-5-534-09108-3. — Tekcr : 3neKTpoHHBIH.- Pexxum poctyna:https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1

2.boromonoB, H. B.Maremaruka. 3agaun ¢ peumieHusiMu B 2 4. YacTh 2 [DneKTpoOHHBIN pecypcl]:
yaeOHoe mocobue s cpeHero npodeccuonansHoro oopazoanus/ H.B.boromonos.— 2-e u3 ., ucnp. u
non.— Mocksa: MzpatensctBo IOpaiir, 2022.— 320 c.— (IIpodeccuonansHoe oOpazoBanue).—
ISBN 978-5-534-09135-9. — Texcr : AJIEKTPOHHBIH. - Pexum JOCTY-
na:https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1

MeTtoauyeckue yKkazaHus:

1.A63anoBa H.M. TlpousBoanHas QpyHKIMU U ee MpUMEHEHHe: paboyas TETpaab MO TUCIUILINHE
«Marematuka» g CTYAEHTOB BCEX crennanibHOCTed. Marnutoropck: M3a-Bo MarHutoropck. roc.
texH.yH-Ta uM. ['.11. Hocoga, 2018.

2. Xwurapesa 3.P. UnTerpan u ero npuMeHeHue: padoyasi TeTpaab Mo JUCHUIUITHHE «MaTteMaTHKay
IUISL CTYJIEHTOB TEXHUYECKOI0, COLIMAIbHO-3KOHOMUYECKOTo mpoduieid. Maruutoropek: M3n-so Maruu-
TOropck. roc. TexH. yu-ta uM. I'.11. Hocoga, 2018.

3.ITandunoa N.A. MHOrorpaHHuKY U Tejla BpalleHus: pabodas TeTpaap Mo AUCHUILIINHE «Mate-
MaTuKa» JUIsl CTYJIEHTOB CIENUaJbHOCTEH TexHudeckoro mpoduis 1 kypca. Maraurtoropck: M3n-Bo
Maruuroropck. roc. TexH. yu-ta uMm. I'.11. Hocoga, 2018.

4.Camuukosa 1O.H. Pa3zButue nousrus o uncie. @yHkiuu u rpaduku: padoyas TeTpaab Mo JUCIHU-
wmHe «MaTtematukay 00111e00pa30BaTEIbHOTO UKIA IS CTYICHTOB CHEIUAIBHOCTEH TEXHUYECKOTO
npoduns. Marautoropek: M3n-Bo Marautoropcek. roc.rext. yu-ta um. I'.J1. Hocosa, 2018.

5.CuBunbkaeBa 10.®. ['eometpusi: paboyast TeTpajs Mo AucuuIuinHe «MaTteMaThkay s CTYACH-
TOB TIEPBOTO Kypca BCEX CHEIHUAIBHOCTEH TexHu4yeckoro mpodwist. Marautoropck: M3n-so Marauto-
ropck. roc.TexH. yH-1a uMm. I'.1. Hocosa, 2018.

6.®opeikuna E.B. Kopau, crenenu, nmorapudmer: paboyast TeTpans mo AuCuIuinHe «MarteMaTrkay
JUIS CTyIeHTOB | Kypca chenmaibHOCTeH TexHuYeckoro mpodumns. Maruutoropek: M3a-so Marauro-
ropck. roc.texs. yu-ta um. I'.11. Hocosa, 2018.

7.AntponoBa H.B. OCHOBBI TpUTOHOMETPUHU: METOAMUYECKUE YKa3aHUs K CAMOCTOSITEILHON padoTe
no aucuuruinHe «MaTtematukay Ui oOydaroluxcs BCeX CIEeUaNbHOCTe. — Marauroropek: M3n-Bo
Maruutoropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2021. — 22 c.
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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

IIporpammuoe obecneuenune u UnrepHer-pecypcni:

MS Windows 7 (moamuckalmagine Premium),

MSOffice 2007,

7 Zip,

HNHuTepHeT-pecypcsl

1. Enwunas xojurekuus udpoBbIX 00pa3oBaTeIbHBIX pecypcoB WWw.school-collection.edu.ru

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

3. Enunblil nopran uHTEpHET-TECTHPOBaHus B cepe oOpazoBanus: https://i-exam.ru

4. WHTYWT — HAIIMOHAJILHBINA OTKPBITEIA YHHBEpCUTET http://www.intuit.ru/studies/courses,

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

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

7. CIIO B poccuiickux mkonax: komanga ALT Linux paccka3piBaeT 0 BHEJIPEHUU CBOOOIHOTO
nmporpaMMHOTO obecrieueHuss B ImKojiax Poccum [DnekTpoHHBI pecypc]. — Pexum gocryna:
http://freeschool.altlinux.ru  /, ceoboambIif. — 3ari. ¢ sKpana. 513. pyc.

8. ®denepanpHblii 00pa3zoBaTenbHbI mopTan «MHGOpMalMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIO-
ruu B oOpazoBanumy». hitp://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 Texymuii 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. Pa3BuTHe noHATHUS 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 TTOHATUSA TpU- | JIP9, MPI1, 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 1IPs, ITPS, ITP10, Konmponvnas paboma
IIP11, ITPI2
11 | Tema 3.2. Unrerpan u ero npume- | JIP9, JIP13, MP1, MP3, | [Ipakxmuueckas paboma (npax-
HEHue MP5, MPY, ITP5, IIP8, | muueckoe 3adanue)
11P10 Konmponvnas paboma
12 JIPY, JIP13, MP1, MP3,
Pa3znen 4 I'eomerpus MP4, MP9, IIP2, IIP3, | Tecm
1IPé6, I1PS, IIP10
13 Tewa 4.1 KoOpHHATE! H BEKTODEI 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 KomOunaTopuka, 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 IpaBUIILHBIN OTBET — | Oasn
3a HemnpaBWIbHBIN O0TBET — 0 OaoB

[IpoueHT pe3ynbra- KauecTBeHHas onieHKa HHANBUAYAIBHBIX 00pa30BATEIbHBIX JOCTUKCHHM
TUBHOCTH (TIpa- .
Oay (0OTMETKA) BepOaTbHBIN aHAIOT
BHJIbHBIX OTBETOB)
90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 =79 3 YAOBJIETBOPUTENBHO
menee 70 2 HE YJIOBJICTBOPUTEITHHO

Kpurtepun onieHKH NpaKTHYECKUX U KOHTPOJILHBIX padoT

Ouenka "oTJM4YHO'" CTaBUTCA, €CIIM pabOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOIIIOIEHHEM HE00-
XOJIMMOM TOCJIEIOBATEIBbHOCTH JIEUCTBUIl; B OTBETE MPABWIIBHO U aKKYPAaTHO BBINOJHEHBI BCE 3aIlIUCU U
BBIYHMCIICHHS.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISIET MOJYYUTh MPABWIBHBIC PE3YJBTAThl M BBIBOJIBI; B XOJI€ MPO-
BeJICHUS paOOThI ObLTN JOMYIIECHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHOW 4acTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.

5.2 IIpoMe:kyTOUYHAS aTTeCTAIUS

[IpomexyTouHas artecTalys 00y4aroIUXcsl OCYIIECTBISETCS MO 3aBEPIICHUN U3yYEHUs MpeAMeTa
Y TIO3BOJISIET ONMPEIETUTh KAYECTBO U YPOBEHb €0 OCBOCHHUS.

dopma NpoMeXyTOUHOH aTTecTalMy 1o npeaMeTy «MaremaTtuka» - 1uddepeHIUpOBaHHbIN 3a4eT
B 1 cemecTpe 1 3K3aMEeH BO 2 CEMECTpE.

JuddepeHnpoBaHHbIN 3a4€T IPOBOAUTCA B BUJIE YCTHOTO 3a4eTa.

No KonTpoabHubie Bonpocsl nuddepeHIupOBaAHHOIO 3a4eTa Tema

1 | ®ynaxnus. CBoiicTBa QyHKIMU: 00JaCTh OnpeneieHus, Hynu Gy, | Tema 1.2 @yHKIuM u
IPOMEKYTKH 3HaKOIIOCTOSHCTBA, YeTHOCTb-HEUETHOCTh, MOHOTOHHOCTb, | Ipaduku
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IKCTPEMYMBI, 0071aCTh 3HAUCHUH.

2 | OnpeneneHus CTEIIEHU YKCIa C pa3IMYHbIMU MoKa3arensiMu. CBoiicTBa
CTEIICHEMN. Tema 1.3 Kopnu, cre-

MIEHU U JIoTapu(PMbl
3 | Onpenenenue norapudma unciaa. OCHOBHOE JTOrapuPMHUUECKOE TOXK/IE-

ctBo. Teopemsl o norapudmax. Gopmyra nepexoa oT OAHOTO OCHOBA-
HUSL K IPYTOMY.

4 | OnpeneneHusi TPUTOHOMETPHUUECKUX (DYHKITHIA.

5 | OCHOBHBIE TPUTOHOMETPHYECKHE TOXKIECTBA. Tema 2.1 Ocnosnbre
HIOHATHSI TPUTOHOMET-

6 | ®opmyInbl CIOXKEHHUS. pun. [IpeoOpazoBanust

7 | ®opMyJIbl IPUBEICHUS. TPUTOHOMETPUYECKHUX
BBIPAKECHUI

8 | ®opmynbl mpeodpazoBaHUsl CYMMBI U PA3HOCTH TPUTOHOMETPHUECKUX
GbyHKIMI B MPOU3BEICHHE.

9 | Onpenenenust OOPaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH. Tema 2.2 TpuroHomer-

10 | ®opMyIbl KOPHE#T ITPOCTEHIINX TPUTOHOMETPHYECKHMX YPABHEHHMIA. PHHCCKUC yPABHCHI 1

HEPaBEHCTBA

Kpurepun ouenku 1upepeHuupoBaHHOIO 3a4eTa

- «OTIMYHO» - TEOPETUUECKOE COAECPHKAHUE Kypca OCBOEHO MOJIHOCTHIO, U3JI0KHII MaTepra
I'paMOTHBIM A3BIKOM B OHpC}IGJ’IGHHOﬁ JIOTHYECKOH IOCICA0BATCIIBHOCTH, TOYHO MCIIOJIB3Yyd MaTeMaTH4dC-
CKYIO TEpPMHUHOJIOTHIO ¥ CUMBOJIMKY; TIOKa3aJl yMEHUE WITIOCTPUPOBATH TEOPETUYECKUE TTOJI0KEHUS KOH-
KpeTHbIMH. OTBeUaJl CAMOCTOATENBHO 0€3 HaBOAALIMX BOIIPOCOB IIPENO1aBaTENs.

- «XO0po1I0» -OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «OTIUYHOY», HO
IIpHU 3TOM UMECT OAWH U3 HCAOCTATKOB: B M3JIOKCHUH OOIYIICHLI HeOOoJIbIINE HpO6€J’IBI, HE NCKa3uUBIIIHNEC
MaTeMaTU4YeCKOe COACPKAHUE OTBETA; OIYLICHBbl OJUH — JBa HEA0YETa IIPU OCBELIEHUU OCHOBHOI'O CO-
JIEP’KaHMsI OTBETA, UCIIPABIICHHBIE 110 3aMEYAHUIO IIPET01aBaTeNs;

- «Y IOBIETBOPUTEIILHO» - TEOPETUYECKOE COAEPIKAHUE Kypca OCBOEHO YaCTUYHO, HO IIPO-
O€JIbl He HOCST CYIIECTBEHHOTO XapaKTepa, UMEIUCh 3aTPYIHEHUS WIH JOIYIICHBI OIMOKH B OIpesesie-
HUHU INOHATUH, UCIIONB30BAHUHM MATEMATUYECKOW TEPMHUHOJIOTUHU, YEPTEkKAX, BBIKIAAKAX, UCIIPABICHHbIC
IIOCJIE HECKOJIBKMX HaBOIALIMX BOIIPOCOB IPENOIAaBATEIN;

- «HeynoBiaeTBOPUTEIILHO» - TEOPETUYECKOE COACPIKAHUE Kypca HE OCBOEHO, JOIYLICHBI
OLIMOKH B ONpPEAEICHUN MOHITUM, IPU MCIOJIB30BAHUN MAaTEMAaTUYECKOH TEPMMHOJIOTUH, B PUCYHKaX,
yepTexkax WiM rpadukax, B BHIKIAIKaX, KOTOPbIE HE UCIPABJICHBI OC/IE HECKOJIBKUX HABOJAIIMX BOIIPO-
COB IIPENOIaBaTENS.

Ne Tunosble 3axaHus 1Js dIK3aMeHA Tema
Oo0s13aTeIbHAS YACTH
1 | Pemnte nokasarenbHOE ypaBHECHHE: Tema 1.3 KopHu, crenenu u Jio-
49%+1 — 7 rapumbl
2 | Pemmwre orapu)MU9YeCKOE HEPABEHCTBO: Tema 1.3 KopHu, cTenenu u Jio-
rapumMsl
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log:(2x —7) > —1.
2

3 | Yopocrure: Tema 2.1 OcHOBHBIE IOHATHSA
. Tpuronomerpuu. IIpeoGpasosa-
cos2a + tg a sin 2a. P p peobp
HUS
TPUTOHOMETPUUECKUX BbIpaXKe-
HUU
4 | Pemute TPUrOHOMETPUYECKOE YPABHEHUE: Tema 2.2 Tpuronomerpuyeckue
N YPaBHEHUS U HEPABEHCTBA
sin2x = —
2
5 | HaiiTi 3HaYeHME TPOU3BOTHON B TOUKE X! Tewma 3.1 IIpousBogHas GpyHK-
233 —ax? LIUU U €€ IPUMEHEHNE
xX) =——xy=1.
f) ==—=%
6 | Haiiqure HauMeHblIIee 3HaYeHUE ()YHKITUH Tema 3.1 [IpousBoanas GpyHK-
LIMU U €€ IPUMEHEHHE
y =x3—x?—8x +4 mnaotpeske [1;7]. p
7| Haiigure mpoOMEKyTKH BO3pacTaHUs (PYHKIIHHU: Tema 3.1 IIpousBoaHas GpyHK-
1 LIUU U €€ TPUMEHEHNE
4
=-x"—2x
Y72
8 | BeluncianuTe HEONPEACIICHHbIN HHTETPaT: Tema 3.2 MnTerpai u ero npu-
MEHEHHE.
1
5 COS X + 2x — Vx | dx
9 | K miockoctu mpoBezeHa HakiaoHHas MA wu mepneHaukyssip | Tema 4.2 TIpsiMble U IIIOCKOCTH
. . B IIPOCTPAHCTBE
MO, paBHbIil 15 cM. Yronm Mexay HakJIOHHOM M IIJIOCKOCTBIO pocTp
cocrapmsier 30°. HaiifuTe [UTHHBI HAKIOHHOI U ee IIPOEKIINH.
10 | Haiitu ckansipHOE MPOU3BE/ICHHE BEKTOPOB: Tema 4.1 KoopauHatsl 1 BEKTO-
_ - bI.
a=(2 3 -4); b=(1; -2 1). P
JonosHuTEIbHASA YACTh
1 =3 . 1\* Tema 1.3 Kopnu, crenenu u jo-
Pemmre nokazarenbHOE HEPABEHCTBO: | = -2 < (=
2 8 rapu@mbl
2 | Pemute TPUTOHOMETPUYECKOE ypaBHEHHUE: 3sin?x — | Tema 2.2 TpUroHOMETPHYECKHUE
. ABHEHUS U HEPAaBEHCTBA
7 sinx cos x + 2cos?x = 0. P P
3 | BerunciuTe II0Ia b KPUBOJUHEHHON TpaIeInu: Tema 3.2 uTerpan u ero npu-
MEHEHHE.
y=x3 y=0; x=3.

4 | B ocHOBaHHU NPSIMOU MTPU3MBI JISKHT TPEYrOJIBHHK CO CTOPO- Tema 4.3 MHOrorpaHHuKu 1
Hamu 39 cMm, 17 cm u 28 cM. BeicoTta npusmsl cocrasiuseT 20 cMm. KpYIJIbIE TEJIa
HaiinuTe moyiHyIo MOBEpXHOCTh U 00BEM MPU3MBI.

5 Tema 3.1 IIpousBoanas GpyHK-

Haiiti mpon3BoaHYIO CIOXKHON (QYHKIIUU:

Iy 1 €€ MPUMCHCHUC
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y = /InsinZ.

Kputepun oueHKH 3K3amMeHa

- «OTIUYHO» - TEOPETUYECKOEe COJEp)KaHHe Kypca OCBOCHO IMOJHOCTBIO, 0e3 mpoOernos,
yMeHHsI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE TPOrpaMMOil yueOHbIe 3a/1aHUs BBIIIOJHEHBI, KAYECTBO
X BBIITOJIHCHHUS OLICHCHO BBICOKO.

- «XO0pomIo» - TEOPETHUECKOE COoAepkKaHHe Kypca OCBOCHO MOJHOCTHIO, Oe3 MpobOesnoB, He-
KOTOpbIe YMeHUsl chopMUpPOBaHBI HETOCTATOYHO, BCE MPEAYCMOTPEHHbBIE MPOrpaMMOi yueOHbIE 3adaHUs
BBIITOJIHCHBI, HCKOTOPBIC BUABI SaI[aHI/If/'I BBITIOJITHEHBI C OH_H/I6KaMI/I.

- «Y IOBIIETBOPUTEIHHOY - TEOPETUUECKOE COJIEpP:KaHHEe Kypca OCBOGHO YAaCTUYHO, HO TPO-
OeIbl HE HOCST CYIIECTBEHHOTO XapaKTepa, HeoOX0IMMbIe YMEHUS PabOTHl C OCBOCHHBIM MaTEpHAJIOM B
OCHOBHOM C()OpPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrPAMMOI 00yUYeHUs yUeOHBIX 3aJlaHuM
BBIITOJIHCHO, HCKOTOPLIC M3 BBIITOJHCHHBIX 3a)1aanI coacpiKar OIIMOKHU.

- «HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJIep:KaHne Kypca He OCBOEHO, HEOOXOIUMBbIe
yMeHUs He ¢(hOPMUPOBaHBI, BEITIOJTHEHHBIE y4eOHBIC 3aaHUs COJEPIKAT 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- | mpodeccruoHAIBHON IesTeNb-
(c ykazaHueM HOM TeXHOJIOTUU HOCTHU
aBTOpa) / aK-
THUBHBIE U UH-
TEPaKTHUBHBIC
METObI 00Y-
YEHUS
1 [IpoGnemHoe | YcBoeHHe HE TONBKO pe- | AktuBHas fesi- | [TocTaHoBKa mpoOIemMbl
o0y4yeHne 3yJIbTATOB HAYYHOI'O [0~ | TEIBHOCTb KaX- | Oco3HaHHE (npobiieMHblii 60-
(Jdx. Jpron) | 3HaHHUA, HO U CAaMOTO My- | J0ro o0y4aro- npoc, npobaemnas 3a0aud),
TH, TIPOLIECCA TIOTYYCHUS | IIErocs Ha 3aHs- OGCYHICHHE IPOGIEMEL B
3TUX pPe3yabTaToB, (Op- | THH, OOBEKTUB-
MUpPOBaHHE TI03HABA- Hoe ortennBanne | PYIHC
TEJIBHOM CaMOCTOATENb- | HEATEIbHOCTH OOcy:xieHue Toro, YTo U3~
HOCTHU y4YCHHUKA. oOyyaromerocss | BECTHO IpymIie o npobieme —
HAa 3aHSATHUU. 9Man 8vi1306a, AKMYaruU3aAyuU
SHaHUU
BoipaboTka BO3MOXKHBIX ITyTel
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 ¢ KOMMEHTAPUAMHU U

T.II.
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Urposas Ttex- | [loBbilieHre MOTUBAIIUK | AKTHUBHU3ALMS DOMOLMOHATIbHAsL YCTAHOBKA Ha
HOJIOTUA K U3YYECHHUIO TUCLIUILIN- MBICIIUTEILHON UIrpy
(baitbopozo- HbI; aKTUBU3alus 103Ha- | ACATCIBPHOCTH, | [Tocranoska 3ama4 Urpsl, 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 00Y- 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 3amanuey, «I['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 T10Y-
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 pedJIeKCHH: IIEJIOCTHOE
OCMBICJICHUE U 0000IIEeHHE T10-
JAy4eHHOU nHpopmanuu Ha oc-

HOBE OOMEHA MHEHHSIMH MEXK-
oy oOydalooluMucs JApyr c
IpPyroM 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 PAIIMOHATBHBIMU H KOM- 2
IUIEKCHBIMU YHUCIIAMHU.
Passurne nonstus
0 ymcIie 2. ToxpaecTBEeHHBIE IPEOOPA30BAHMS PALIMOHATIBHBIX BBIpaKe- 2
HUU.
3. Pemenune panuoHaNbHBIX YpaBHEHHHA 2
4. PenieHue CUCTEM pallMOHAIbHBIX YPaBHEHUN 2
5. Pemienue pannoHalbHBIX HEPABEHCTB 2
Tema 1.2 6. UccrnenoBanme ynkuuii. CBoiicTBa TMHEHHOH, KBaIpa- 2
TUYHOM, KYCOYHO-TUHEHHOU 1 APOOHO-ITHHEHHOH PyHK-
DyHKIMY U Ipa- o
.
buku
7. Tloctpoenue u yTeHHE rpapuKOB PYHKIIMM 2
Tema 1.3 8. Pemienne uppannoHanbHBIX ypaBHEHUH 2
Kopnw, crenenn, | 9. IIpeoOpa3oBaHus BeIpaKEHUI, COAEPKAIUX CTEIICHU H pa- 2
J0rapuQmbl JIMKAJIBL.
10. Pemienue nokazaTesbHbIX YpaBHEHHIA. 2
11. Pemienue noka3aTenbHbIX HEPAaBEHCTB. 2
12. Pemenue nokasaTelbHbIX YpaBHEHUH U HEPABEHCTB. 2
13. HaxosxaeHne 3Ha4eHuit Jorapudma mo npou3BOJIbHOMY 2
ocHoBaHHI0. [lepexos 0T 0JTHOTO OCHOBAHHUS K APYTOMY.
Brruucnenue u cpaBHenue jgorapugmos. 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 BhIpaxkeHUr. 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. Tloctpoenue rpaduKOB TPUTOHOMETPHUECKUX (DYHKIIHIA C 2
HCIOJIb30BAHUEM F€OMETPUUECKUX MPeoOpa30BaHUMA.
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 aHAJIHM3A 30
Tema 3.1 26. YUncnoBas moclie1oBaTeIbHOCTh, CIIOCOOKI €€ 3aJaHusl, BbI- 2
YHCJICHUS WICHOB TOClieoBaTeNnbHOCTH. [Ipenen mocieno-
IIpousBoaHas .
BaTenbHOCTH. HaxoxkmeHne mpenenos GpyHKIuii.
¢byHKIMU U ee
pUMEHEHHE. 27. HaxoxieHre pOM3BOIHBIX 110 ONPEACTICHHIO. 2
28. [IpaBuna u popmyinsl quddepeHpoBanus, Tabuuna npo- 2
M3BOJHBIX DJIEMEHTAPHBIX (YHKIINH.
29. Beruucienre Ipou3BOIHBIX CIOKHBIX (DYHKITUH. 2
30. [Ipou3BoHasA: MEXaHUYECKUH M TEOMETPUUYECKHI CMBICH 2
MIPOU3BOAHON. Y paBHEHHE KacaTeIbHOM.
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 Hrrotona-Jleitonuma. Brraucienune omnpeesncH- 2
HBIX UHTETPAJIOB.
38. Briuucienue onpeieeHHbIX HHTErPAJIOB METOJAOM 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. [lelicTBusi ¢ BekTopamu. [lekapTroBa cuctema Ko- 2
OpAMHAT B MPOCTPaHCTBE. PaccTosHE MEXly TOUKAMHU.
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 YTIIbL. 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 3ana4 Ha map u chepy. 2

27




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. Pa3menienus, coueTanus 2
Y TIEPEeCTaHOBKH.
DNEeMEHTHI KOM-
OMHATOPUKHU
Tema 5.2 58. Kimaccuueckoe onpe/eneHne BepoSTHOCTH, CBOMCTBA BEpO- 2
SATHOCTEH, TEOpPEMA O CyMME BEPOATHOCTEN. Bbruucnenue
DNEeMEHTHI TEOPUH .
BEPOSITHOCTEH.
BEPOSTHOCTEH U Ma-
TEMaTU4eCKOH CTa-
TUCTHKH
Hroro 117
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[Ipunoxenue 3
OBPA3OBATEJIbHBII MAPIIIPYT

KonTtpomupyembie
Kontponbnas Kontponupye-
TouKa pazzensl (TeMbI) MbIC PE3yIbTaThI OueHovHbIe cpeacTBa
y4eOHOro mpeamera
Nel Paznea 1. JIP4,JIP9, MP1 | KoutposabHas pa- | 1. Teoperuueckue Bo-
Aunredpa MP3, MP4, MP9, oora HPOCHI
1IP1, ITP2, I1P3, 2. Tunossle 3aJaHUS
I1P4, 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:
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2019. — 394 ¢. — (CIIO). — ISBN 978-5-406-06554-9. —
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