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1 OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YUEBHOI'O IIPEJIMETA «MA-
TEMATHUKA»

1.1 Obs1acTh NPpUMeEHEeHHUs TPOrPAMMBI

Pabouas nporpamma yyebHoro npeamera «MaTemMaTukay SBISIETCS YacThIO MPOTPaMMBbI TOATOTOB-
KM CIICIMATIMCTOB cpeaHero 3BeHa no cnenuaibHoctr 09.02.07 MHpopManimoHHbIE CHCTEMBI U TIPOTPaM-
MupoBanue. Pabouast mporpamMma coctasieHa it OYHON POPMBI 00ydEHUSI.

1.2 MecTo y4eOHOro npeamMera B CTPYKType NPOrpaMMbl MOATOTOBKH CHEIHAJIUCTOB CPeIHe-
ro 3BeHa

VY4eOuslif mpenMer «MaTemaTukay OTHOCHTCSA K 00IIe00pa30BaTeIbHOMY LUKIY MPOrPaMMBbI MO/I-
TOTOBKHU CIEIUAIMCTOB CPEIHETO 3B€HA M OTHOCHTCS K mpeamerHoi obomactu @I'OC cpemanero obiero
oOpa3zoBanus «Marematuka U HH(HOPMATUKAY.

YpoBeHb 0CBOCHHUS Y4€OHOU TUCIUILIMHEI B cooTBeTcTBUU ¢ PI'OC cpennero o0mero oopa3oBaHus
yr1yOIeHHBIH.

Pabouas mporpamma y4deOHOTO mpenmera «MaTemMaTnka» UMEET MEXKIIPEIMETHYIO CBSI3b C 0011e00-
paszoBarenbHbIMU yueOHbIMU auctuiuinHamMu [100.03«Dusukay, [100.02 «MHpopmaTukay.

VYueOnblil mpeamer «MaTeMaTHKay SBISIETCS MPEIIISCTBYIOMUM I H3yYeHHS CIEAYIOMNX yaeo-
HbIx gucuuiuiud: EH.01 «9nementsl Boiciieit matematukuy», EH.02 «JluckpeTHas maTeMaTuka ¢ 3JIeMEeH-
tamu Matematuieckoit morukny», EH.03 «Teopus BeposTHOCTEH 1 MaTeMaTHdecKasi CTATHCTHKAY.

2 IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O ITPEJIMETA

OcBoeHue COACPIKaHUA yqeGHoro npeamMeTa «Maremaruka» o0ecreUruBaeT JOCTHIXXCHHC o6y11a}0-
IMAUMHUCA CICAYIOIMUX PE3y/IbTAaTOB:

JInyHocTHBIE PE3YJIbTATHI

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
JIP4 | HayKu U OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha IMAJIOre KYJIbTYp, a TAK)KE Pa3INYHBIX
¢dbopM 0OIIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOETO MECTa B MOJIUKYJIHTYPHOM MUDE;
TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA TIPOTSIKE-
JIP9 | HUU Bcel KM3HH; CO3HATEIBHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCHENHON MpoeCCHOHAIBHOM U 00IIECTBEHHOU e TEeIbHOCTH;

OCO3HAHHBII BBIOOp OyayIieii mpodeccuu U BO3MOKHOCTEH peann3aiud COOCTBEHHBIX KU3-
HCHHBIX IIJIaHOB, OTHOIIICHHUEC K HpO(i)GCCHOHaHBHOﬁ JCATCIIBHOCTU KAaK BO3MOKHOCTHU y‘-Ia-
CTHS B PEIICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPO-
OnemMm;

JIP13

MeTaﬂpe}IMeTHLIe PE3YyJAbTAThI
YMCHHUEC CaAMOCTOSATCIBHO OIMPECACIATE HEIN ACATCIILBHOCTU U COCTABJIATH IIJIAHBI ACATCIIBHO-
CTHU; CaMOCTOATCIBbHO OCYHICCTBJIATH, KOHTPOJIUPOBATHL U KOPPECKTUPOBATH ACATCIIBHOCTD,

MP1 HCIIOJIB30BAaTh BCC BO3MOIKHBIC PCCYPChI I JOCTHUKCHUA TOCTABJIICHHBIX uenei/'l " pcajin3a-
WU IJIAHOB JCATCIIBHOCTH, BBI6I/IpaTI) YCHICHIHBIC CTPATCTHU B PA3JIMYHBIX CUTYallUAX;
BJIaACHHUC HABBIKAMH HOSH&B&TCHLHOﬁ, yqe6HO-HCCHCI[0BaTCHBCKOﬁ n HpOeKTHOﬁ ACATCIIb-

MP3 HOCTH, HaBbIKaMH pa3spCIICHUSA npo6neM; CITOCOOHOCTE M TOTOBHOCTH K CaMOCTOATCIIBHOMY

IIOMCKY METOJIOB pELICHUS NPAKTUYECKUX 3a1ad, IPUMEHEHUIO Pa3JINYHbIX METOJO0B I103HA-
HUS;

TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSATEIbHON HH()OPMAITMOHHO-TIO3HABATEIBHOM esATeNb-
MP4 | HOCTH, BlIaJicHUE HaBbIKAMM IOJIY4YEHHs HEOOXOOUMON MH(OpMalUM U3 CIOBapeil pasHbIX
TUIIOB, YMEHUE OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUYHMKAX WH(OPMAIMU, KPUTHUYECKH OI1e-
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HUBaTh U HHTEPIIPETUPOBATH MH(OPMAIIHIO, TOTyYaeMYyIO U3 Pa3IUYHBIX HCTOYHHKOB;

YMEHHUE UCTIOJIb30BaTh CPeACTBAa MH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH (11a-
aee - UKT) B pelieHHH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 337134 C CO-

MP3 OsroieHreM TpeOOBAHMI SPTOHOMHKH, TEXHUKU OE30MMaCHOCTH, TUTHEHBI, pecypcochepeke-
HUSl, IPABOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIOHHOM 0€301aCHOCTH;
BJIQJICHUE HABBIKAMU MTO3HABATEIBHON PeQIICKCHH KaK OCO3HAHHSI COBEPIIAEMBIX JIEHCTBUHN U
MP9 | MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, I'PAHUIl CBOETO 3HAHUSA U HE3HA-

HUs, HOBBIX ITO3HABATCIIbHBIX 3a/1d4 U CPCACTB UX NOCTHIKCHUS.

IIpenMeTHBIE pe3yabTaThI

I1P1

c(OpPMHPOBAHHOCTD MPEACTABICHUNA O MAaTEMATHKE KaK YaCTH MUPOBOU KYJIBTYpPBI U O MECTE
MaTeMaTHKU B COBPEMEHHOM LIMBUIIM3ALMHU, O CIIOCOOAX ONMMCAHUsA Ha MaTEMaTUYECKOM SI3bl-
K€ SIBJICHUM pPEaJIbHOIO MUPA,;

[1P2

C(i)OpMI/IpOBaHHOCTI) HpCI[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYECKHX ITOHATHAX KaK O BaXKHEHIIINX MaTe-
MAaTUYCCKUX MOJCIIAX, MO3BOJIAIOIINX OMMUCBIBATL U M3YYaTb PA3HBIC MPOLCCChI U ABJICHUSA,
IMNOHUMAHHNEC BO3MOKHOCTH AKCHMOMATUYICCKOT'O ITOCTPOCHUSA MATECMATUICCKUX TeOpHﬁ;

[1P3

BJIaACHUEC MCTOAAMHU NOKA3aTCIbCTB U AJITOPUTMOB PCUHICHUA; YMCHUC UX TPUMCHATH, IIPOBO-
AUTH JOKa3aTCIIbHBIC PACCYKJCHUS B XOJAC PCHICHUA 3a4a4,

[1P4

BJIAICHUC CTAHAAPTHBIMU IIPUECMAMH PCHICHHA PAIUMOHAIBHBIX U UPPAIUMOHAIIbHBIX, IIOKA3a-
TCJIBHBIX, CTCIICHHBIX, TDUTOHOMCTPUYICCKUX ypaBHCHI/II\/JI 1 HCPABCHCTB, X CUCTCM;

I1P5

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

I1P6

BJIaJICHME OCHOBHBIMU HOHATHUSAMM O IUIOCKMX M IMPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTY-
pax, UX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHHUS PAaclO3HABATh HAa YEPTEXKAX, MO-
JIeNIsIX U B peallbHOM MUpE reoMeTpUyeckre pUrypsl; IpUMEHEHUE U3yYEHHbIX CBOMCTB Ieo-
MeTpudecKux Guryp u GopMmyi aisi penieHnus TeOMETPUYECKUX 3a/1ad U 33]ad ¢ MpaKTude-
CKHMM COJEPIKAHUEM;

I1P7

c(OpMUPOBAHHOCTh MPEACTABIEHUN O MpoLeccax U SABJIECHUSAX, UMEIOLIUX BEPOSITHOCTHBIN
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEaIbHOM MHUpPE, 00 OCHOBHBIX MOHSATHSIX
AJIEMEHTapPHON TEOPUH BEPOSITHOCTEHW; YMEHUN HAXOIUTh U OLICHUBATh BEPOSTHOCTH HACTYII-
JIeHUs COOBITUH B MPOCTEHIINX MPAKTUUECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKH CIy-
YaiiHBIX BEIIMYUH;

I1P8

BJIAACHUEC HABBIKAMU HCIIOJIb30BaHUA I'OTOBBIX KOMIIBIOTCPHBIX ITPOrpaMM IIPpU PCUHICHUUA 3a-
Aad;

P9

c(hOpPMUPOBAHHOCTh TMPEACTABIECHUN O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MPU OOOCHOBAHUU
MATEMATHUYCCKUX YTBep)KI[GHI/Iﬁ H POJIM aKCHUOMATHKHU B IMPOBCACHHUU ACAYKTHBHLIX PACCYK-
JICHUI;

I1P10

c(OpMHPOBAHHOCTh MOHATHUMHOIO ammapara IO OCHOBHBIM pa3/iejaM Kypca MaTeMaTHUKH;
3HaHUH OCHOBHBIX T€OpeM, POPMYII U YMEHHS UX MPUMEHSATH; YMEHHs JOKa3bIBaTh TEOPEMbI
Y HaXOJUTh HECTaHJIaPTHBIE CTIOCOOBI PEelIeHUs 3a/1ay;

I1P11

c(OPMHPOBAHHOCTh YMEHUN MOJICIIMPOBATh PEANbHBIE CUTYAI[MH, MCCIIEI0BAaTh MOCTPOCH-
HbIE MOJIEIN, HHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTaT;

I1P12

c(hOpMUPOBAHHOCTH TMPEACTABICHUN 00 OCHOBHBIX MOHSTHSIX MAaTEMAaTHUYECKOTO aHalW3a |
WX CBOMCTBax, BIIAJICHHE YMEHUEM XapaKTepU30BaTh MOBeJAeHHE (YHKIUH, UCTIOIb30BAHUE
MOJTYYECHHBIX 3HAHUW JIJI1 ONTMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

I1P13

BIIQJICHUE YMEHUSIMU COCTABJICHUSI BEPOSTHOCTHBIX MOJEJIEH MO YCIOBHIO 33/1a4d U BBIYHUC-
JICHUS] BEPOSATHOCTU HACTYIUJICHUS] COOBITUI, B TOM YHUCIIE C IPUMEHEHHEM (opMy KOMOUHa-
TOPUKU U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; MCCIIEIOBAHUS CIyYalHbIX BEJIMYUH I10
UX paclpeleNIeHHUIO.




3 COAEP KAHUE U TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA

3.1 Conepskanme y4eOHOro mpeamMera

BBEJIEHUE

BxogHol KOHTpOJb. MHCTPYKTHBHBINH 0030p coxepkaHHsi Y4eOHOW TUCHUIUIMHBI U 3HAKOMCTBO
00y4aroIuXcsi ¢ OCHOBHBIMH YCIIOBUSIMU U TPEOOBAHUSAMHU K OCBOCHUIO IPOTPAMMBI.

Cooepoicanue yuebno2o mamepuana:

Martematuka B Hayke, TEXHUKE, SKOHOMHKE, MH()OPMAIMOHHBIX TEXHOJOTUSAX U MPAKTHUECKON
nestenbHOCTH. Llenu u 3anaum n3ydeHus MaTeMaTuku pu ocBoeHuu creruanbHocTa 09.02.07 Uudop-
MAaI[MOHHbBIE CUCTEMBI U TPOrPaMMHUPOBAHUE.

Buabl yueOHoii 1eATEIbHOCTH

O3HaKOMJICHHE C POJIbIO MAaTEMAaTHKU B HayKe, TEXHUKE, SKOHOMUKE, HUHHOPMAIIMOHHBIX TEXHOJIO-
TUSX U MPAKTHYECKOU JesiTenbHOCTH. O3HAKOMJICHUE C LIENSIMU U 33/layaMi U3Y4YeHHUS] MaTEMaTUKH MpU
ocBoeHuH creruanbHocT 09.02.07 MubopMaIimoHHbIe CHCTEMBI M POrPaMMHPOBAHHUE.

Pa3zgen 1 AJITEBPA

Tema 1.1 Pa3BuTne noHsiTUsI 0 YHCJIE

Hensie u pauuoHanbHble uncina. JleicTBurenbHble uncia. [Ipubmmkennsle BbryuciieHus. Kom-
IJIEKCHBIE YKclia. PallnoHanbHble ypaBHEHUS U HEpaBEHCTBA. PaBHOCHIIBHOCTh ypaBHEHUM, HEPABEHCTB,
cucteM. OCHOBHBIC MPUEMBI UX pelieHus (pa3ioKeHne Ha MHOXKHUTEIIHM, BBEICHHE HOBBIX HEHM3BECTHBIX,
MOJICTAaHOBKA, rpaduueckuii MeTo). MeToa HHTEPBAJIOB.

Bujabl yueOHoi 1eATeIbHOCTH

Brimonnenue apupMeTndeckux ASMCTBUIA HAJ YUCIaMU, COYETasl YCTHbIC U MIChbMEHHBIE IPUEMBI;

HaXOXICHUE TPHUOIMKEHHBIX 3HAYCHUS BEJIMYMH W MOTPENIHOCTEH BBIYMCICHUHN (20COTIOTHOW U
OTHOCHUTEINILHOW); CPaBHEHHE YHCIIOBBIX BBIPAKEHUN; HAXO0XJACHHUE OIIMOOK B MPEeoOpa3OBaHUSAX U BHI-
YHUCJIEHUAX (OTHOCUTCS KO BCEM ITYHKTaM IPOrpammbl).

O3HakOMJIEHHE C TPOCTEHIINMU CBECHUSIMH O KOPHAX alreOpandeckux ypaBHEHUH, MOHATHIMHI
HCCIIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHHM.

N3ydenue Teopun paBHOCUIIBHOCTH YpaBHEHUU M ee mpuMeHeHus. [loBTopeHue 3anmucu pereHus
CTaHJAPTHHIX YPAaBHEHHM, MPUEMOB IPEOOpa30BaHUs YPaBHEHUN /71l CBEICHUSI K CTaH/IapTHOMY YpaBHeE-
Huto. PerieHne cucteMm ypaBHEHUN C MPUMEHEHHEM PAa3IMYHBIX coco00B. O3HaKOMIIEHHE C OOIIMMU
BOIIPOCAMH PEIICHUS] HEPABEHCTB M MCIOJIb30BAaHUE CBOMCTB U TpaUKOB (YHKIIMI MPU pEIICHUN Hepa-
BEHCTB.

Perrenue HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHHEM Pa3JIMUHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTHYeCKUX METOJOB JIJIsS PEIICHHS COAEP)KATEeIbHBIX 3a7ad U3 Pa3IMYHBIX 00-
JIaCTEW HAyKU U NPAKTUKHU. HTEepIIpeTUpOBaHUE PE3YIABTATOB C YYETOM PEATIbHbIX OTPAHUYCHUM.

Tema 1.2 @ynkuum u rpaguku

Oyukuuu. O61acTh ONpPEeNIeHNs U MHOXKECTBO 3HAUeHUM; Tpaduk QyHKIMHU, TOCTpOeHHE Tpad u-
KOB (D)YHKLUH, 3aJaHHBIX PA3IIMYHBIMU CLIOCOOAMH.

CpoiictBa QyHKIIMH. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, OTPAHWYCHHOCTb, MEPUOANIHOCTS.
ITpomexxyTku Bo3pacTaHusi U yObIBaHMs, HAauOOJIblee M HAaWMEHbIEe 3HAUYEHHUS, TOUKH IKCTpeMyMa.
I'paduueckas uatepnperanus. [Ipumepbl GyHKIIMOHATBHBIX 3aBHCUMOCTEH B PEabHBIX MPOIECCaX H SB-
neHusax. Apupmernueckue onepauuu Haj QyHkiusamu. Cnoxnas QyHkius (kommosunus). [Tonsrtue o
HENPEPbIBHOCTH (PYHKIIHMH.

Oo6parnbie pyHkun. O6macTh onpeaenaeHus U o0nacTh 3HaueHU oopaTHoil QpyHKIuu. ['paduk 06-
paTHO# QYHKIIHUH.

Buabl yueOHoiI 1eATeJIbHOCTH

O3HakoMJIEHHE C MOHATHEM NEPEMEHHOM, IpUMepaMH 3aBUCUMOCTEN MEKIY IEPEMEHHBIMH.

O3HakoMJIeHHE C TIOHATHEM rpaduka, onpeeneHre MPUHAIKHOCTH TOYKU IpaduKky (yHKIUU.
Omnpenenenue 1o ¢hopmyJsie mpocTenIel 3aBUCUMOCTH BUa ee rpaduka. Beipakenue o ¢hopmysne oaHON
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nepeMeHHol uepe3 npyrue. O3HakoMIIeHHE C ompenesneHueM (QyHKuu, GopmynupoBanue ero. Haxox-
JeHrue o0JacTu ompeneneHus U oOsacTu 3HaueHu QyHKuu. O3HaAKOMIICHHE ¢ TIpUMepaMH (DYHKITHO-
HAJIBHBIX 3aBUCUMOCTEH B pealIbHBIX MPOIEcCax U3 CMEXHBIX TUCIMIUIHNH. O3HaKOMIIEHHE C T0Ka3aTelb-
HBIMH PACCYXJACHUSIMH HEKOTOPBIX CBOMCTB JIMHEWHOH U KBaJpaTUyHOU (PyHKIUH, TPOBEICHHIE UCCIe10-
BaHUS JIMHEHHOHN, KyCOYHO-JIMHEHHOH, IpOOHO-TMHEHHON M KBaJpaTUYHON (YHKIUH, MOCTPOECHUE HX
rpadukoB. [locrpoenue u urenue rpapukoB ¢ynkuuii. Uccnenosanue ¢pynkuuu. CocraBiieHue BHIOB
(GyHKIMH IO JaHHOMY YCIIOBHIO, PEILICHHE 3a7ad Ha YKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIHH.

Wzyuenmne nouamus obpamuoi ynkyuu, OTNpeneNeHne BUia M NMocmpoeHue spaguxa oopamHoi
dyHKyuu, Haxodcoenue ee obracmu onpedeieHus u ooracmu 3Hadenuil. [IpumeHeHne CBOMCTB PyHKITUN
IIPU UCCIIECIOBAaHUH YPAaBHEHUH M PEIICHUH 3374 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSITHEM CIOKHOU (QYHKITUU.

Tema 1.3 Kopnu, crenenn u jorapu@pmsl

Kopuu u crenenu. Kopuu HaTypanbHOM cTeneHH U3 uucia U UX cBoicTBa. CTeNneHu ¢ palvoHallb-
HBIMM I10Ka3aTesiMU, UX CBOMCTBA. CTENEHM C IEHCTBUTEIBHBIMU MOKa3aTessMU. CBONMCTBA CTENEHU C
JNIEUCTBUTEIILHBIM ITOKA3aTeIIEM.

Jlorapudm. Jlorapudm uncna. OcHoBHOe JorapudmMuyeckoe ToXAECTBO. [lecATHUHbIE U HATypallb-
Heie sorapudmel. [IpaBuna neiictBuii ¢ norapupmamu. Ilepexos kK HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanue anrebpandeckux BblpakeHHi. [IpeoOpa3zoBaHue palMOHANbHBIX, UPPALUOHATIb-
HBIX, CTETIEHHBIX, [I0KA3aTEIbHbIX U JIOTAPU(PMUUECKUX BbIPAKECHUH.

IToka3zarenbHas u norapudmudeckas ¢pyHkuuu. Onpenenenus GyHKUUH, UX CBOICTBA U rpadUKH.
[IpeoOpaszoBanusi rpadukoB. IlapamiensHbIl EpeHOC, CUMMETPHUS OTHOCHTEIBHO OCEH KOOpAWHAT, U
CUMMETpHUSI OTHOCUTEJIBHO Haydajga KOOPAMHAT, CUMMETPUS OTHOCUTENBHO IPSIMOM, PACTSKEHUE U CKa-
THE BIOJIb OCEN KOOpAHHAT.

[Toka3zarenbHble U Jorapupmuueckue ypaBHeHHs. OCHOBHbBIE NPUEMBbl UX pelIeHHs (pa3iokKeHue
Ha MHOYKUTEJIN, BBEJICHHE HOBBIX HEM3BECTHBIX, I0JICTAHOBKA, IpayUueCcKuil METON).

[Toka3zarenbHble U Jorapugmuyeckie HepaBeHCTBa. OCHOBHBIE PUEMBI UX PEIICHUS.

Buab1 yueOHoii 1eATeIbHOCTH

O3HaKOMJIEHHE C TOHATHEM KOPHS N-1i CTENIEHH, CBOMCTBAMM PaJMKaJIOB U C IIPaBUJIaMU CPaBHEHH-
eM KopHed. @opMyJIMpOBaHNE ONPENEICHUs KOPHs M CBOWCTB KOPHEH. Brluncienue n cpaBHEHHE KOp-
Hell, BBINOJHEHWE MPUKHUIKK 3HaueHHust KopHs. IIpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBIpAXKEHUH,
coJiepKallluX paauKaiibl. BollonHeHue pacyeToB 1o ¢opmMysaM, COAEPKALIUM paguKaibl, OCYILECTBIAL
HE00XO0/IMMBbIE TIOJICTAHOBKHU M NpeoOpa3zoBanus. OnpeseneHne paBHOCUIBHOCTH BBIPAXKEHUHN C pajuKa-
namu. Pemenune nppannoHanbHbIX ypaBHEHHH. O3HaKOMJIEHHE C TIOHATUEM CTENEHU C JeHCTBUTEIbHBIM
nokaszareneM. Haxo’kaeHue 3HaueHHWH CTENeHH, UCMOib3ys NMPU HEOOXOAMMOCTH HHCTPYMEHTAJIbHbIE
CpeacTBa. 3anuchlBaHUE KOPHS N-il CTETIEHU B BUJIE€ CTENEHU C APOOHBIM MoKa3aTesieM U HaobopoT. dop-
MYJIMPOBAaHHUE CBOMCTB CTEIECHEH. BhIUKCIIEHHE CTENEHEN C PallMOHAJIBHBIM II0OKA3aTEJIEM, BBIIIOJIHEHUE
IIPUKHUJIKN 3HAYEHUs CTENICHM, cpaBHEHUe cTeneHeil. [IpeodpazoBaHye YnCIIOBBIX U OYKBEHHBIX BbIpaKe-
HUH, coiepKalllUX CTENEHH, IPUMEHSS CBOMCTBA. PelieHne nokasarenbHbIX ypaBHEHUH. O3HaKOMIIEHHE
C IPUMEHEHNEM KOPHEW M CTENEHEN ITPU BBIYMCIICHUH CPEHUX, IIPH JIEJIEHUN OTPE3Ka B «30JI0TOM cede-
HuM». Perenne npukiaaHbIX 3a7a4 Ha CJI0KHBIE MIPOLIEHTHI.

Brinonaenue npeoOpa3oBaHuid BRIpaKEHUN, MPUMEHEHHE (HOPMYII, CBI3aHHBIX CO CBOMCTBAMH CTe-
ne”el u jorapudmon. OnpeneneHrue 001aCTH AOMYCTHUMbIX 3HAYCHUN JOTapH(PMHUUECKOTO BBIPAXKECHUS.
Pemenue norapudmuueckux ypaBHEHHH.

Brruucnenne 3HaueHuit QpyHKIMM 1O 3HaueHHIO apryMeHTa. OmpeneneHue MOJ0KEHHUs TOYKH Ha
rpaduke Mo ee KoopaAuHaTaM U HaoOopoT. Mcronp3oBanue CBOMCTB (DYHKIMI /711 CpaBHEHUSI 3HAYCHUHN
crerneHei u orapudmos. [locTpoeHne rpaduKoOB CTENEHHBIX U JOrapu(pMHUUECKUX (HYHKIIUH.

Pemenne nokazarenbHbIX U JIOTapU(PMUYECKUX YPAaBHEHUN M HEPABEHCTB MO M3BECTHHIM aJTOPUT-
Mam.

Paznesa 2 OCHOBBI TPUT'OHOMETPUU



Tema 2.1 OcHoBHBIe NOHATUSI TPUTOHOMeTPHUH. [IpeoOpa3oBannst TPUTOHOMETPHYECKUX BbIpaKe-
HMH.

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

OcHoBHbIE TpUrOHOMETpUYeCcKue ToXkAecTBa. PopMyibl npuseneHus. Gopmynsl cnoxenus. Dop-
MyJIbl yABOCHHsA. POpPMyJIBI TOJIOBUHHOTO YIJIa.

[TpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPHUECKUX BhIpakeHHi. [IpeoOpazoBanmne cyMMBbI TpH-
TOHOMETPUYECKUX (PYHKIUI B MPOM3BEAECHUE U MPOU3BEAEHHUS B CyMMY. BblpaxkeHue TpuroHomerpuue-
CKUX (DYHKIMIA Yepe3 TaHTEHC IMMOJIOBUHHOTO apryMEHTa.

Tpuronomerpuueckue pynkuuu. CBoiicTBa U rpaUKM CHUHYca, KOCUHYCA, TAHI'€HCa M KOTaHI'€HCa.
[TpeobpaszoBanus rpadukos. [lapamiensHbIil IEPEeHOC, PACTSHKEHHUE U CKAaTHE BIOIb OCEH KOOPAMHAT.

Buabl yueOHO# 1eATeJIbHOCTH

N3yuenne paqnaHHOrO METO/Ia U3MEPEHHUs YITIOB BPAILEHUS U UX CBSA3M C rpaaycHoN mepou. M3o-
Opa’keHue yIJioB BpaLIEeHHs Ha OKPYKHOCTH, COOTHECEHHE BEJIMYMHBI YIJIa € €r0 PACIIONOKEHUEM.

DopMyIMpPOBAHUE ONPENIEICHUN TPUTOHOMETPUUYECKUX (DYHKIUHN NI YIJIOB IOBOPOTa U OCTPBIX
YIJIOB MPSAMOYTOJIBHOTO TPEYTOJbHUKA U O0BSICHEHNE UX B3aUMOCBS3H.

[IpuMeHeHrEe OCHOBHBIX TPUIOHOMETPUYECKUX TOXKAECTB UIsI BBIYMCIICHHUS 3HAYEHUM TPUTOHOMET-
pudeckux QYHKIUHN MO OTHOM U3 HUX.

N3ydyenne ocHOBHBIX (OPMYJT TPUTOHOMETPHUM: (POPMYJIbI CIOKEHUS, YIBOEHUS, IPEoOpPa3oBaHUs
CYMMBI TPUTOHOMETPUYECKUX (YHKLUH B MPOU3BEICHHE U IPOU3BEACHUS B CYMMY M NPUMEHEHHUE MPU
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOIIECHUS €TO.

O3HaKOMJIEHHE CO CBOMCTBAMM CHMMETPHUM TOYEK HA €IMHUYHOW OKPYKHOCTHU U NPUMEHEHHE HUX
U1 BBIBO/IAa (DOPMYJT IPUBEACHHUS.

O3HakoMJICHHE C MOHSATHEM HENpEepbIBHOW nepuoanyeckoi QyHKIMH, GOopMyTupoBaHHE CBOMCTB
CHHYCA U KOCHHYCa, IOCTPOCHUE UX IPa(UKOB.

O3HakoMJICHHE C TOHATUEM FApMOHMUYECKUX KOoJeOaHUN U MpUMEpaMu FapMOHUYECKUX KOJeOaHMH
JUIS OIIMCAHMSI ITPOLIECCOB B (PU3KKE U APYTUX 00JIACTAX 3HAHUS.

O3HaKoMJICHHE C TIOHSATHEM Pa3phIBHOM MepHoArUecKor (yHKIIMU, (OPMYIUPOBAHUE CBOMCTB TaH-
reHca U KOTaHTeHca, IOCTPOEHUE UX TPaduKOB.

Tema 2.2 Tpuronomerpuyeckue ypapHeHUs 1 HEPaBeHCTBA

Tpuronomerpuueckue ypaBHEHUs U HepaBeHCTBA. [Ipocreliline TPUrOHOMETPUYECKUE YPABHEHUS.
Tpuronomerpuueckue ypaBHeHHs. OCHOBHBIE MPUEMBlI X pelIeHUs (pa3ioXKeHHe Ha MHOKUTENIH, BBe-
JIeHHEe HOBBIX HEU3BeCTHBIX). [IpocTeiine TpUroHoMeTpuuecKue HepaBeHCTBA.

OOpaTHble TPUTOHOMETpUYECKUE PYHKIIMHU. APKCUHYC, ApKKOCHHYC, apKTaHT€HC.

Buabl yueOHoil 1eATEIbHOCTH

O3HaKOMJIEHHE C MOHSATUEM OOpaTHBIX TPUrOHOMETpuueckux ¢QyHkiuil. M3ydenue omnpeneneHuit
apKCcHHyca, apKKOCHHYCa, apKTaHI'€Hca 4Kcia, (OopMyIMpPOBAHUE UX, U300paKeHUE HA €IMHUYHON OK-
PYKHOCTH, IPUMEHEHUE MPU PEIIEHUN YPABHEHUM.

Pemenue no ¢gopmynaMm U 1Mo TPUTOHOMETPHUUECKOMY KPYTY NMPOCTEHIINX TPUTOHOMETPUUYECKUX
ypaBHeHUH. [IpuMeHeHne oOLIMX METOIO0B PELICHUS YpaBHEHUU (TPUBEICHHE K JIMHEHHOMY, KBajapaT-
HOMY, METOJ Pa3JIOKEHUs] Ha MHOXXUTEIM, 3aMEHbl NIEPEMEHHOM) MPU pelIeHUH TPUTOHOMETPUUYECKUX
YPaBHEHHH. Y MEHHME OTMEUYATh Ha KPYI'e€ PEIIECHUS IPOCTEHIINX TPUTOHOMETPUYECKMX HEPABEHCTB.

[TpumeHeHune cBOMCTB (DYHKIMI A CpPaBHEHUS 3HAUCHUHM TPUTOHOMETPUYECKUX (DYHKIIHIA, perie-
HUS TPUTOHOMETPUYECKUX YPaBHEHHM.

[TocTpoenue rpadKkoB 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMI U orpeesieH e o rpadukaM ux
CBOWCTB.

Pasznen 3 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tema 3.1 IlpousBoaHasi pyHKIMHU U ee IPMMEHEHHE
ITocnenoBarensHOCTH. CIIOCOOBI 3aaHNsI U CBOMCTBA YKCIIOBEIX ITOcienoBarebHocTel. [loHsTre o
Hpe;[ene IIOCJICO0OBATCIIBHOCTHU. CyH_ICCTBOBaHI/Ie Hpenena MOHOTOHHOI>'I OFpaHI/I‘-IeHHOI‘& ImocjaeaoBarTeiib-



HocTu. CyMMHpOBaHHE TOCIIEe0BAaTEIbHOCTEH. beCkOHeYHO yObIBaroIasi reoMeTpuIecKast Mporpeccust 1
ee cymma.

[TpousBonnas. [lonsaTe o mpous3BOAHON (YHKIMH, €€ TE€OMETPHUUECKUH M (PU3HYECKHI CMBICI.
VYpaBHeHMe KacaTenbHOU K rpaduky yHkuuu. [Ipon3BoaHbIe CyMMBbI, pa3HOCTH, IPOU3BEACHUS, YACTHO-
ro. [Ipon3BoiHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH. [IpuMeHeHne mpoM3BOMHONW K HCCIEIOBAHHIO
dbyHKIMA 1 mocTpoeHnto rpadukoB. [Ipon3BoaHbIe 00paTHON QYHKIIMK U KOMITO3HIIMH (PYHKITUH.

[Ipumepsl UCHONB30BaHUs MPOU3BOAHOM ISl HAXOXKACHUS HAWIYYLIEro pelIeHUs B MPUKIIAJHBIX
3ajavax. Bropas npousBoaHas, ee reomeTpuueckuil U ¢uznyeckuil cmpicn. HaxoxxneHue ckopoct uist
nporiecca, 3alaHHOTO (OPMYIIOH U TpapUKOM.

Buabl yueOHO# 1eATeJIbHOCTH

O3HaKOMJICHHE C MOHATHUEM YHUCIIOBOW MOCIENIOBATEIBHOCTH, CIIOCOOAMHU ee 3a/laHus, BBIYMCIIe-
HUSAMH ee WwieHOB. O3HaKkomuenue ¢ nonsamuem npeoeia nocieoogamenvrhocmu. O3HaAKOMIIEHUE C BbIYHC-
JICHHEM CYMMBI O€CKOHEYHOTO YMCIIOBOTO psifia Ha MPUMEPE BBHIYMCICHUSI CYMMBI OECKOHEYHO YOBIBAIO-
el reoMeTpudeckoil nmporpeccun. Pemenne 3an1a4 Ha npuMeHeHrne GopMysIbl CyMMbl OECKOHEUHO YOBI-
BAIOIIEH Nr€OMETPUYECKON IPOTPECCUMN.

O3HakoMJIEHHE C TOHATHEM NpPOou3BOAHON. M3yueHue u ¢GopmynupoBaHue ee MEXaHHYECKOTO U
re€OMETPUYECKOTO CMBICIIA, U3YUYEHUE aJlTOPUTMA BBIYMUCICHHS MPOU3BOJHON HAa IMPUMEPE BBIYMCIICHUS
MI'HOBEHHOH CKOPOCTH M YIJIOBOro ko3¢ ¢uimenrta kacatenbHoi. CocTaBiieHUe ypaBHEHUsI KacaTelbHOM
B o0mmeM Bujae. YcBoeHue npaBui AuddepeHnnpoBanus, TabIUIbI MPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHK-
i, npuMeHenue A auddepeHuupoBanust pyHKIMM, COCTaBIEHUS YpaBHEHUS KacaTenbHOM. V3yueHnue
TEOPEM O CBSI3M CBOMCTB (PYHKIIMH M MIPOU3BOIHOM, popMynupoBka ux. [IpoBeneHne ¢ moMOIIbI0 Mpou3-
BOJIHOM uccienoBaHus (PyHKIMH, 3aaHHON (OopMyNoi. Y CTaHOBIIEHUE CBA3M CBOMCTB (YHKLIUU U IPO-
W3BOJIHOM IO MX TpaduKam.

[TpuMeHeHMne TPOU3BOAHOM JUIsl pelieH s 3a/1a4 Ha HaX0XJIeHUEe HanOOoJIbIIero, HAMMEHbIIETO 3Ha-
YEHUS U Ha HAXOXKICHUE SKCTPEMYMA.

Tema 3.2 UnTerpaj u ero npuMeHeHue.

IlepBooOpa3Has u unHTerpai. Ilpumenenue onpeneneHHOro MHTErpana s HaXOXKACHUS IUIOIAAN
KpuBosnnHenHoM Tpanenun. ®opmyna Hetotona-JleitOuuna. [Ipumepsl npumMeHeHUs: HHTErpasia B GU3KKe
U TEOMETPHUH.

Buab1 yueOHoii 1eATEIbHOCTH

O3HakoMJIEHHE C MOHATHEM MHTerpaja U nepBoodpasHoil. M3ydyeHue npaBuia BEIYUCICHUS TIEPBO-
oOpa3Hoii u Teopembl HptoToHa- JleiiOHuna. Pemenne 3a1a4d Ha cBs3b IEpBOOOPA3HOM U €€ TPOU3BOJHOM,
BBIUMCIIEHHE [1EPBOOOPA3HOM JUIs JaHHOH (PyHKIMH.

Pemenue 3a1a4y Ha IpUMEHEHNE UHTETpaIa Ui BHIYUCICHUS GU3NYECKUX BETUYMH U TUIOIIA IEH.

Pasznea 4 TEOMETPUS

Tema 4.1 KoopauHaTbl M BEKTOPBI.

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

Bextopsl. Monynb BekTopa. PaBeHCTBO BEKTOpOB. C0’KEHHE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha
qucio. PaszioskeHne BeKTOpa 10 HANpaBICHUAM. YTOJI MEXAY IByMs BeKTopaMu. [Ipoeknus BekTopa Ha
ocb. Koopaunars! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB. cnonp30BaHNE KOOPAUHAT U BEKTOPOB
IIPU PEIICHHHA MaTEMATHYECKUX W MPUKIIAHBIX 33/]1a4.

Buabl yueOHoil 1eATEIbHOCTH

O3HakoMIJIEHHE C MTOHATHEM BEKTOpa. M3yueHue nekapToBOil CUCTEMBI KOOPIWHAT B IPOCTPAHCTBE,
IIOCTPOEHHUE 110 3aJaHHBIM KOOpAUHATAaM TOUYEK U INIOCKOCTEHN, HAX0XKACHUE KOOPAUHAT TOYEK.

Haxoxnaenue ypaBHeHUN OKpPYKHOCTH, c(epbl, TNIOCKOCTH. BbruncieHne paccTosHUN MeX1y TOY-
Kamu. M3ydeHue CBOMCTB BEKTOPHBIX BEIMYMH, IPABUII Pa3JIOKEHUS BEKTOPOB B TPEXMEPHOM IIPOCTPAH-
CTBE, IIPABWJI HAXO0XKICHUS KOOPAMHAT BEKTOPA B MIPOCTPAHCTBE, IIPABUII IEHCTBUI C BEKTOPAMH, 3a1aH-
HBIMU KOOPJMHATaMH.



[IpuMeHeHHe TeopuH IIPU PELICHUU 3a]ad Ha ACHCTBUA C BEKTOpaMmu. M3ydeHue CKaJsipHOro Ipo-
U3BENICHUS BEKTOPOB, BEKTOPHOI'O YPaBHEHUS NPSMOM U IIJIOCKOCTH

IIpuMeHeHHne Teopur IpU PELICHUM 3a1ad Ha JEHCTBUsA C BEKTOPaMH, Ha KOOPAWHATHBIM METOZ,
IIPUMEHEHHUE BEKTOPOB Ul BEIYUCIICHHS BEJINYMH YIJIOB U PACCTOSHUM.

O3HaKOMJIEHHE C JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHUH O B3aHMHOM PACIIOJIOKEHUHU MPSAMBIX U
IJIOCKOCTEH € NCIOJIb30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonokeHue AByX NpsIMbIX B MPOCTpaHCTBE. [lapamnenbHOCTh NPSIMOM U TIIOCKOCTH.
[TapamnensHOCT MIOcKOCTEN. [IepIeHINKYISIPHOCTD NIPSAMOM U IIOCKOCTH.

[lepneHuKyISp U HAKJIOHHAsA. YTOJ MEXAY IIPAMOM U IUIOCKOCTBIO. JIBYIrpaHHBIN yroJlL.

VYron Mexny miockocTsaMu. IlepneHukynsipHOCTh ABYX miockoctell. 'eomerpuueckue npeolpa-
30BaHMs IIPOCTPAHCTBA: MMAPAUICIBHBIN NIEPEHOC, CUMMETPHUs OTHOCUTENBHO IIIOCKOCTH. [lapamiensHoe
npoekTupoBanue. [Inomane oproroHansHON npoekuuu. M3006paxeHne NpocTpaHCTBEHHbBIX QUTYp.

Buab1 yueOHoii 1eATEIbHOCTH

DopMyIMpPOBKAa U NPUBEACHHUE JT0KA3aTEIbCTB IPU3HAKOB B3aUMHOIO PACIOJIOKEHUS IMPSMBIX U
II0cKkocTe. Pacnio3HaBaHuMe Ha deprexkax M MOACIAX PAa3jIMYHBIX CIy4acB B3aUMHOIO PACIIOIOKEHUS
IPSIMBIX U IUIOCKOCTEH, apryMEHTUPOBAHUE CBOMX CYXJIeHUN. POpMyJIMpOBaHUE ONPENEICHUM, IIPU3Ha-
KOB M CBOWCTB IapaJIJIENIbHBIX M NEPIEHAUKYIIAPHBIX IUIOCKOCTEH, IBYIPAHHBIX U JIMHEWHBIX yIJIOB. BbI-
IIOJIHEHUE ITOCTPOCHHUS YIJIOB MEXY IPSIMBIMU, IIPSIMON U INIOCKOCTBIO, MEXY TUNIOCKOCTSIMHU 10 OIMCa-
HUIO U paclio3HAaBaHUE UX HAa MojeisiX. [I[pyuMeHeHHne NpU3HAKOB M CBOWCTB PAaCIHOJIOKEHUS INPSMBIX U
IUIOCKOCTEH Ipu perieHuu 3anad. M3o0pakeHne Ha pUCYHKAaX U KOHCTPYMPOBAHUE HA MOJIENAX MEpIIeH-
JTUKYJISIPOB M HAKJIIOHHBIX K IUIOCKOCTH, NMPSAMBIX, MAPAJUICIbHBIX IUIOCKOCTEH, YIIIOB MEXKIY IPSMON H
IUIOCKOCTBIO M1 0OOCHOBAHHUE MTOCTPOCHHUS.

Pemenue 3a1au Ha BBIYMCIIEHUE T€OMETPUUECKUX BeMMYMH. ONMCBHIBAHUE PACCTOSHUS OT TOUKHU J10
IJIOCKOCTH, OT MPAMOM 10 TNIOCKOCTH, MEXY INIOCKOCTAMH, MEXY CKPELIUBAIOIIUMU NPIMBIMH, MEXKIY
MIPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.

@dopMynupoBaHHE U JJOKAa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeMbl CYIECTBOBAHUS,
cBoiicTBa). 300pakeHue Ha yepTexax U MOJEISAX PACCTOSIHUS U 000CHOBaHHE CBOMX CyxaAeHul. Ompe-
JIeJICHUE U BBIUMCIIEHUE PAaCCTOSIHUM B mpocTpaHcTBe. [IpuMenenue Gopmyll U TeopeM MJIaHUMETPUH A1
pemieHus 3aga4. O3HaKOMJIEHHE C MOHSATUEM MApaAJIIEIbHOTO MPOEKTUPOBAHUS U ero cBoiictBamu. Dop-
MYJIMPOBAHHE TEOPEMBI O ILIOIAAN OPTOrOHAIBHOM MPOEKIIMN MHOTOYT OJIbHHKA.

[Ipumenenue Teopuu A 0OOCHOBAaHUS MOCTPOCHUN M BBIYUCICHUNH. APryMEHTUPOBAHHUE CBOMX
CYXJIEHUI 0 B3aMHOM pacIoJIOKEHUH MPOCTPAHCTBEHHBIX (QUTYP.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Tesa

Bepuunsl, pebpa, rpanu MHororpaHHuka. Pa3sepTka. MHororpaHubsle yribl. Bulmykiible MHOTO-
rpanHuku. Teopema Dinepa. [Ipusma. IIpsmas u HakimonHas npusMma. [IpaBunbHasg npusma. I[apannene-
nunen. Ky6. [Tupamuna. [lpaBunbHas nupamuga. Ycedennas nupamuaa. Terpasap. Cummerpuu B KyOe,
B Mapajuienienumnesae, B npusme u nupamuae. CeueHus Kyoa, IpU3Mbl U TUPAMUIBL.

[IpencraBnenue o MpaBUIbHBIX MHOTOIPaHHUKAX (TeTpa’ipe, Kyde, OKTa’ape, 10/eKadApe U KO-
carape).

Hunmuuap u koHyc. YceueHHbIH kKoHyc. OCHOBaHUE, BBICOTa, OOKOBasi MOBEPXHOCTb, 00pasyroIasi,
pasBepTka. OceBble CeUEHUS U CeUeHUs, Mmapauienbubie ocHoBaHuio. [llap u cdepa, ux ceyenus. Kaca-
TeJbHas TIOCKOCTh K cepe.

O6beM u ero uzmepenus. aterpansnas ¢popmyna oobema. Gopmynsl oo0bema Kyda, IpSIMOYToiib-
HOTO Tapajulesenunena, Npu3Mel, HuimHapa. opmyssl o0beMa nupaMuabl U KoHyca. @OpMyIibl IO a-
11 TIOBEPXHOCTEN HMIMHIIpa U KoHyca. Dopmysbl 00beMa mmapa U mionaau chepsl.

[TonoGue ten. OTHOIIEHUS MIIOLIA/Iel TOBEPXHOCTEH U 0OBbEMOB MOIOOHBIX TE.

Buabl yueOHO# 1eATeJIbHOCTH

Onucanue ¥ XapakTepUCTUKa PA3JIMYHBIX BUJOB MHOTOTPAaHHUKOB, IIEPEUUCIEHUE UX DIIEMEHTOB U
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cBoiicTB. M300paskeHre MHOTOIPAaHHMKOB M BBHINOJIHEHHE MOCTPOCHHUS Ha M300pAKEHHMSIX U MOZIEISIX
MHOT'OIPaHHHUKOB. BbluMcIeHNEe JTUHEHHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUIypaIusX,
apryMEHTHPOBAaHHE CBOMX CYXICHUH. XapakTepUCTHKAa U N300paKEHUE CEUEHUs, paseepmku MHO20-
2panHuKos, BbIUUCIIEHUE IuIomaaei nosepxHocreil. [loctpoenue npocremmx cedeHuit KyOa, MPU3MBL,
nupamubl. [Ipumenenne pakToB U CBeIeHUH U3 TUIAHUMETPHUH.

O3HakoMJIEHHE C BUJAMU CUMMETPHI B IPOCTPAHCTBE, (HOPMYIUPOBAHUE ONPEIEIECHUN U CBONUCTB.
XapakTepUCTUKa CHMMETPHUHM TEJ BPALLCHUS U MHOTOIPAHHUKOB. [IpuMeHEeHNe CBOMCTB CUMMETPUU IIpU
pemieHny 3aaad. Mcnosnb3oBaHue NpuOOpETEHHBIX 3HAHMW JUIsI MCCIENOBAaHHUS M MOJEIUPOBaHUS He-
CIIOKHBIX 3a/1a4. M300pakeHne OCHOBHBIX MHOTOTPAHHUKOB M BBIIOJIHEHHE PUCYHKOB TI0 YCIOBHUSM 3a-
nad.

O3HakoMJICHHE C BHJAaMH TeJ BpalleHus, (popMyInpoBaHHe WX ONpeAETeHUNA U CBOHCTB. Dopmy-
JMPOBAHKE TEOPEM O CEUYEHHUH IIapa IVIOCKOCTBIO M INIOCKOCTH, KacaTelabHOH K cdepe. XapakTepucTHKa
U n300pakeHHe Te BpAIICHUs, UX Pa3BEpTKH, ceueHHs. PerneHne 3aqad Ha MOCTPOCHUE CEUYEHUH, BBI-
YMCJICHUE JUIMH, PACCTOSIHUM, YIJI0B, Iuionanei. IIpoBeneHne nokasaTelbHBIX PacCyKIECHUH MpHU penie-
HuM 3a1a4. [[puMeHeHne CBOWCTB CHMMETPUH TIPU PEHICHUH 33/1a4 Ha Tella BPaIIeHUs, KOMOMHAIIUIO Tell.
N300pakeHre OCHOBHBIX KPYIJIBIX T€J U BHIIOJIHEHUE PUCYHKA 10 YCIIOBHIO 3a/1a4H.

O3HakOMJIEHHE C MOHATHAMM IUIOIIAIU U 00beMa, akcuOMaMu U cBoiicTBamu. Pemenue 3agay Ha
BBIUUCIICHHUE IUIOIIAJIeH TUIOCKUX (UTYp C IPUMEHEHHEM COOTBETCTBYIOLINX (OpMYyN U (akTOB U3 IUIa-
HUMETpHH. V3ydeHne TeopeM O BBIYHCICHHHA 00bEMOB MPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 Ha TPH-
MeHeHue (hopMya BbUMCIIeHUs: 00beMoB. M3ydeHnue (hopMyn Ui BBIYUCICHUS IIJIOLIA 1 TOBEPXHOCTEH
MHOTOTPaHHHUKOB M TeJ BpameHus. O3HaAKOMJIGHHE C METOJIOM BBIYMCIICHUS TUIOIIAAH TOBEPXHOCTH c(he-
phl. Penenne 3a1a4 Ha BEIYMCIICHHE IIJIOMA/IEH TOBEPXHOCTU IIPOCTPAHCTBEHHBIX TEIl.

Pazgen 5 KOMBUHATOPUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEM

Tema 5.1 DiieMeHTbI KOMOMHATOPHUKH

OcHOBHBIE TIOHATHS KOMOMHATOPUKH. 3a7a4i HA MOJACYET YUCJIA Pa3MEIICHHH, epecTaHOBOK, CO-
yeraHuil. Pemenue 3anau Ha nepeGop BapuantoB. Popmyna 6uHoma HeroToHa.

CaoiicTBa OMHOMUHAIBHBIX KO3 dumenToB. Tpeyronbauk Ilackans.

Buabl yueOHoil 1eATEIbHOCTH

N3yuenue npaBuiia KOMOMHATOPUKYU U IPUMEHEHHE MTPH PEIIEHUH KOMOMHATOPHBIX 3a]1a4.

Perenne KOMOMHATOPHBIX 3a]1a4 METOI0M Mepedopa U Mo MPABUIY YMHOKEHHS.

O3HaKOMJICHHE C TOHATUSAMU KOMOMHATOPUKH: Pa3MEIICHUSIMH, COUYETaHUSIMH, [TEPECTaHOBKaMU U
dbopmynamu s ux BbrauciaeHus. OObsiCHEHHE U MpUMEHeHue (HOPMYIT JUTsl BRIYUCICHUS pa3MeEIIeHHH,
MIEPECTaHOBOK M COYETaHWH Mpu pemeHuu 3agad. O3HakomieHue ¢ OuHomMoM HploTOHA U TpeyronbHuU-
koM [lackans. PemeHne nmpakTuyeckux 3a/lad ¢ UCHOJIB30BaHUEM TMOHATUN U MPaBUI KOMOWHATOPUKU B
nH(pOpMaTHKE U MPOTPAMMHUPOBAHUHU.

Tema 5.2 Dy1eMeHTbI TEOPUH BEPOSTHOCTEH U MATEMATHYECKON CTATHCTUKH

CoObITHE, BEPOSTHOCTh COOBITHS, CIOXKEHUE U YMHOXEHHE BeposTHOcTel. [loHsATHE 0 He3aBUCH-
MOCTH COOBITHH. J[MCKpeTHAs clydaiiHas BeJTUYHHA, 3aKOH €€ PacTpe/eIeHusI.

UrcnoBble XapaKTePUCTHKU AUCKPETHOM ciiydaiiHON BennuuHBL. [loHSATHE O 3aKOHE OONBIINX YH-
Cell.

[IpencraBienre JaHHBIX (TAOJHUIIBI, AUATPAMMEI, TpadUKH), TeHepaIbHasi COBOKYITHOCTh, BBIOOPKA,
cpennee apupmMernueckoe, Meauana. [loasTue o 3agauax MaTeMaTHIECKON CTAaTUCTHKH.

Buabl yueOHoil 1eATEIbHOCTH

N3ydeHune KIIacCCMYECKOro OMpPEAeNICHUsI BEPOSITHOCTH, CBOMCTB BEPOSITHOCTU, TEOPEMBI O CyMME
BEPOATHOCTEN. PaccMOTpeHne NPUMEpPOB BBIUMCICHUS BEPOSATHOCTEN. PemieHne 3a1ay Ha BBIYMCIIEHUE
BEpOSITHOCTEH COObITHH. Perenne npakTuueckux 3a7a4 Ha BEIYUCIEHNE BEPOSTHOCTH B HHPOPMATHUKE U
nporpaMmMupoBaHuu. O3HAKOMIIEHHE C MPEJCTAaBICHUEM YHCIIOBBIX IAHHBIX U UX XapaKTEePUCTUKAMHU.

Pemenue npaktuyeckux 3agad Ha 00pabOTKY YUCIIOBBIX JaHHBIX, BHIYUCICHUE UX XapaKTEPUCTHUK.
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3.2 TemaTn4yeckoe NJIAHUPOBaHME Y4eOHOI0 MpeAMeTa

YueOHasi HATpy3Ka 00y4aIOLIHXCH

2 | g
2 | &g
Pasnen/ Tema yye6HOro mpeamera § > 2 E [LIAHHpYeMBIE Pe3yILTATHI
2 E E = OCBOCHHUSA TUCLHHUIIIMHBI
;|
= =
BBenenue 2 2
JIP4, JIP9, MP1 MP3, MP4,
Paznen 1 Anredpa 68 | 34 34 | MP9,IIP1, IIP2, [1IP3, IIP4,
IIP5, TIPS, I1P10, I1P12
Tema 1.1. PazBuTne moHATHS O YKCIIE 20 10 10 JIYYI;; ‘]1771;,92 %1].;{3]\]4713}?42\]471;?9
JIP4, MP1, MP3, MP4,
Tema 1.2 @yHKuuu U rpa@uku 12 8 4 MP9, IIP], IIP2, IIP5,
IIPS8, I1P10, I1P12
JIP9, MP1, MP3, MP9,
Tewma 1.3 Kopau, crenienn u jorapudmMbl 36 16 20 IIP2, IIP3, I[1P4, IIPS,
IIP10
JIP9, MP1, MP3, MP9,
Pa3nen 2 OcHOBBI TPUTOHOMETPHUU 32 15 17 11P3. TIP4. IIPS, IIP10
Tema 2.1 OcHOBHBIE TOHATHSI TPUTOHOMET- JIP9, MP1, MP3, MP9,
pun. [IpeoOpazoBanus Tpuronomerpuueckux | 20 9 11 1IP3, IIP4, IIPS, IIP10
BBIPAKECHUI
Tema 2.2 TpuroHomeTpu4ecKre ypaBHEHHUS U 12 6 6 JIP9, MP1, MP3, MP9Y,
HEpPaBEHCTBA 1IP3, I[1P4, IIP10
Pa3znea 3 Hauana MmaTreMaTH4ecKoro ana- J/IP9, JIP13, MP1, MP3,
M3a 66 36 30 | MP5, MP9, IIP1, I[IP2,IIP5,
TIPS, IIP10, I[TP11, TIP12
JIPY, JIP13, MP1, MP3,
Tewma 3.1 IIpousBogHast GyHKIINH U €€ TIPHU- 38 29 16 MP5, MP9, IIP1, [IP2,
MeHEeHUEe IIP5, IIPS, IIP10, IIP11,
IIP12
JIPY9, JIP13, MPI, MP3,
Tewma 3.2. UaTeTpan u ero npuMeHeHNE 28 14 14 MP5, MP9, IIP5, I[IPS,
IIP10
JIPY9, JIP13, MPI, MP3,
Paznen 4 'eomeTpus 54 22 32 MP4, MP9, IIP2, IIP3,
IIP6, TIPS, I1P9, IIP10
JIP9, MP1, MP3, MP9,
Tema 4.1 KooparHaThl 1 BEKTOPbI 8 4 4 1IP6.1IPS, TIP10
Tema 4.2 IIpsiMble 1 IITIOCKOCTH B TPOCTPaH- JIP9, MP1, MP3, MP4,
) CIBE 20 10 10 MP9, IIP2, I[IP3, IIP6,
I1P9, I1P10
JIP9, JIP13,MP1, MP3,
Tema 4.3 MHOTOrpaHHHUKY U KpYTJble TENa 26 8 18 | MP4, MP9, IIP1, IIP 3, IIP
6, IIPS, I1P10
Pa3nen 5 KomOnHaTtopuka, cTaTUCTHKA U 12 8 4 JIP4,JIP9, MP1, MP3, MP9,
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TeOpusi BEPOATHOCTEN IIP1, IIP7, IIPS, IIP13
Tema 5.1 DneMeHTH KOMOMHATOPUKH B MH- 6 4 2 JIP4,JIP9, MP1, MP3, MP9,
dbopmaTrKe U TPOrpaMMHUPOBAHUHT 1IP1, IIP7, IIPS
Tema 5.2 DneMeHTHI TEOPUH BEPOSITHOCTEN U JIP4, JIP9, MP1, MP3,
: )PHH Bep 6 | 4 2 MP9, ITP1, ITP7,TIPS,
MaTEMAaTHYECKOH CTATUCTUKHU
IIP13
Bcero 234 | 117 | 117
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4 YCJIOBUS PEAJIM3AIIMU YYEBHOT'O ITIPEJIMETA

4.1 MaTepuaJbHO-TeXHMYeCKOe o0ecneyeHne
Jlis peanu3anuy IporpaMMbl ydeOHOro IpeaMera MpelycMOTPEHbI CIeyIoIue CreluaibHble I0-
MEIIEHNS] ¥ OCHAILIEHUE:

Tun u HauMeHOBaHHe CIIeUAJIBbHOIO
Ocnameﬂue CIICHUAJIBHOI'O MOMECIIICHU A

NOMelleHHUsI

KaOuHeT MareMaTH4eCKUX JIUCIUILTHH PaGouee mecto mpemomaBarens: MEPCOHATBHBIA KOMITbIO-
Tep, paboune MecTa oOydJarmuxcs, J0CKa ydeOHas, yde0-
Has MeOeb

4.2 YueOHo-MeTOoqHYecKoe U MH(OPMAIIMOHHOE o0ecriedeHne peaju3alii MPOrpaMMbl

OcHOBHbIE HCTOYHHMKH:

1.bammakoB, M. M. MaTtemartuka [DnekTpoHHbIN pecypc]: yuebnuk / bammakoB M.U. — Mockaa:
KuaoPyc, 2019. — 394 c. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum pgocryma:
https://book.ru/book/929528

2.10xHo, H. C. Marematuka [DnextponHslii pecypce]: yueonuk / H.C. FOxao. — Mocksa: MTH®PA-
M, 2022. — 204 c. — (Cpennee npodeccuonansHoe odbpazoBanue). — DOI 10.12737/1002604. - ISBN
978-5-16-014744-4. - Texcr : 3neKTpoHHBIH. — Pexxum noctyma: https://znanium.com/read?id=379702

JlonosiHUTeIbHBbIE HCTOYHUKH:

1.boromonioB H. B. Maremaruka. 3anaun ¢ pemenussmu B 2 4. Yacts 1[OnexTpoHHBIN pecypcl:
yae0HOe TTocoOue I CpeHero nmpodeccuoHanbHoro oopasosanus/ H.B. boromonos.— 2-e u3m., ucmp.
u non.— Mocksa: MUznarensctBo HOpaiit, 2022.— 439 c.— (IlpodeccuonanbHoe obpa3zoBaHue). —
ISBN 978-5-534-09108-3. — Tekcr: anekTpoHHbIH.- Pexxum goctyma:https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1

2.boromonos H. B. Marematuka. 3agaun c pemeHusMud B 2 4. YacTe 2[DneKTpoHHBIN pecypc]:
yuebHoe mocobue ans cpeanero npodeccronansuoro oopazosanus/ H.B. boromonoB.— 2-e uza., ucmp.
u npon.— MockBa: UznmarensctBo [Opaiit, 2022.— 320 c.— (IIpodeccuonansHoe obOpazoBaHHE).—
ISBN 978-5-534-09135-9. — Texkcr: JJIEKTPOHHBIH. — Pexum JIOCTY-
na:https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1

MeToau4yeckue yKa3aHus:

1.AG3anoBa H.M. IlpousBogHast pyHKUMM U €€ HpUMEHeHue: pabouas TeTpaib MO JUCHUIUINHE
«MaremaTiKa» Uil CTYIEHTOB BCeX crienuanbHocTel. Marauroropek: M3a-Bo MarHuToropck. roc. TexH.
yH-Ta uM. ['.1. Hocoga, 2018.

2.Kurapesa O.P. UnTerpan u ero npuMenenue: padoyas TeTpaab Mo AUCHUIUIMHE «MaremaTuka
JUIS CTYJEHTOB TEXHUYECKOT0, COLIMAIbHO-3KOHOMUYECKOro npoduieii. Maruuroropek: M3a-so Maruu-
TOropckK. roc. TexH. yH-ta uM. I'.11. Hocoga, 2018.

3.ITardunoa M.A. MHOTOrpaHHUKU U TeJIa BpalleHus: paboyas TeTpajp 1o aucuuiuinae «Mare-
MaTHKa» JUIsl CTYJEHTOB cllelualbHOCTel TexHumueckoro npoduist 1 kypca. Maruutoropck: M3n-Bo
MarnuToropck. roc. TexH. yH-ta uM. I'.11. Hocoga, 2018.

4.CamuuxoBa FO.H. Pa3sutne nonsrus o uucie. ynknuu u rpadpuku: padboyast TeTpap M0 TUCIIHU-
wiMHe «MaTteMmaTuka» o011e00pa3oBaTeIbHOIO LUKIA Ul CTYJEHTOB CHELHMAIbHOCTEH TEXHUYECKOTO
npodwmia. Marauroropek: M31-8o Marauroropcek. roc. Text. yu-ta uM. I'.11. Hocosa, 2018.

5.CuBunbkaeBa HO0.®. ['eomerpus: pabodast TeTpaap Mo JUCHUIIIHHE «MaTtemaTuka» st CTyICH-
TOB MEPBOTO Kypca BCEX CHEIHAIbHOCTEH TexHuueckoro mpoduis. Marnutoropek: M3n-Bo Marnuro-
ropck. roc.TexH. yu-ta uM. I'.11. Hocosa, 2018.

6.@opsikuna E.B. Kopau, crenenu, norapugmsel: paboyas TeTpaap Mo JUCHUILIHHE «MaTemMaTuka»
JUIA CTyZIeHTOB | Kypca crnenuanbHOCTed TexHuuYeckoro mnpoduis. Marautoropck: M3n-so Marauro-
ropck. roc.TexH. yH-ta uM. I'.1. Hocoga, 2018.

7.AntponoBa H.B. OCHOBBI TPUTOHOMETPUHU: METOMYECKHUE YKa3aHUS K CAaMOCTOSATEILHON padoTte
no aucuuruinae «MaTtematukay Ui o0y4arommxcs BCeX CHelualbHOCTel. — Marauroropek: M3a-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 obecneuenne u UurepHer-pecypceni:
MS Windows
Calculate Linux Desktop
MS Office
7 Zip

HNuTepHeT-pecypcnl

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

2. Epmnoe oxHO gmocTyma Kk oOpasoBarenbHBIM — pecypcam  Poccuiickoit  Depepanmm
http://window.edu.ru/

3. EauHbIi mopTan MHTEPHET-TECTHPOBaHUs B chepe obpasoBanus: https://i-exam.ru

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

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

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

7. CIIO B poccuiickux mkojax: komanaa ALT Linux paccka3siBaeT 0 BHEAPEHHH CBOOOJHOTO
nmporpaMMHOTO oOecrieueHuss B Mmikojax Poccum [DnekTpoHHbIl pecypc]. — Pexum gocryna:
http://freeschool.altlinux.ru  /, ceoGoaHsIii. — 3ari. ¢ skpaHa. 513. pyc.

8. ®denepanbHblii 0Opa3zoBarenbHbI nmopTan «MHPOpMaMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIO-
MM B 00pazoBaHum». http://window.edu.ru/resource/832/7832

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOM JUCIATLIIAHBI

KoHTpoib 1 oleHKa pe3ynbTaTOB OCBOEHUS JUCLMILIMHBI OCYIIECTBISETCS IpPENoAaBaTeieM B
IIPOLECCEe TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTECTALUH.
5.1 Tekymuii KOHTPOJIb

No Konrtponupyemsie paznensl (tTembl) | KoHTponmpyembie pe- HaunmenoBanue
B y4eOHOH TUCIUITIIHHBI 3YJIBTaThI OILIEHOYHOT'O CPEJICTBA
1 Bsenenne Tecm
2 JIP4, JIP9, MP1 MP3,
MP4, MP9, IIP1, IIP2,
Pa3zpnen 1 Aareopa 11P3, I1P4, TIPS, TIPS, Tecm
1IP10, I1P12
3 | Tema 1.1. Pa3BuTHE MOHATHS O JIP4, JIP9, MP1 MP3, | IIpakxmuueckas paboma (npax-
qUCIIe MPY, ITP1, ITP2, IIP3, | muyeckoe 3a0awnue)
1IP4, IIP§ Tecm
4 JIP4, MP1, MP3, MP4, | IIpakxmuueckasa paboma (npax-

Tema 1.2 @yHkuuu u rpadpuku

MPY, ITP1, IIP2, I[IP5, | muyeckoe 3a0aHue)

IIPS, IIP10, IIP12 Tecm
5 | Tema 1.3 Kopnu, crenienu u jora- | JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma (npax-
prbMBI IIP2, ITP3, ITP4, ITPS, | muueckoe 3adanue)
11P10 Konmponvnas paboma
6 Pa3nen 2 OcHOBBI TPUTOHOMET- JIP9, MP1, MP3, MP9, | Konmpononas paboma
puu 1IP3, IIP4, IIPS, IIP10
7 Tema 2.1 OcHoBHBIC IOHSTHS TpHU- | JIP9, MP1, MP3, MP9, | [Ipaxmuyeckas paboma (npax-
ronometpuu. [IpeoOpazoBanust 1IP3, I11P4, ITP8, ITP10 | muueckoe 3adanue)
TPUTOHOMETPUIECKHX BBIPAKEHHIA Tecm
8 | Tema 2.2 Tpuronomerpudeckne JIP9, MP1, MP3, MPY, | IIpakmuueckasa paboma (npax-
YPaBHEHUS U HEPABEHCTBA 11P3, 1TP4, ITP10 muueckoe 3a0anue)
9 Paznen 3 Hayana maTtemaTuue- JIPY, JIP13, MP1, MP3,
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CKOI'0 aHAJIN3a MP5, MP9Y, IIP1, IIP2, Tecm
11PS5, IIPS, ITP10,
1IP11, IIP12
10 |t JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma (npax-
eMma 3.1 IIpousBoaHas KIIUU U
ce I/IMCHCI:-II/IC by MP5, MPY, IIP1, IIP2, | muueckoe 3a0anue)
P 1IP5, ITPS, 11P10, Koumponvnas paboma
1IP11, I1P12
11 | Tema 3.2. Unterpan u ero npume- | JIP9, JIP13, MP1, MP3, | IIpaxmuueckas paboma (npax-
HEeHHe MP5, MPY, ITPS5, IIPS, | muueckoe 3a0anue)
11P10 Koumponvnas paboma
12 JIPY, JIP13, MP1, MP3,
Pa3nen 4 I'eomeTpusn MP4, MPY, IIP2, IIP3, | Tecm
1IP6, IIPS, ITP10
13 Tema 4.1 Koopmnarel i sextopst | L2 MPL MP3, MP9, | [Ipaxmuueckas paboma (npax-
' P p 11Po, ITPS, ITP10 muueckoe 3aoanue)
14 | Tema 4.2 IIpsiMble U MIOCKOCTH B JIP9, MP1, MP3, MP4, | [Ipakxmuueckas paboma (npax-
IPOCTPAHCTBE MPY, ITP2, ITP3, IIP6, | muueckoe 3adanue)
11P9, ITP10 Konmponvnas paboma
15 | Tema 4.3 MuororpaHHuku u kpyr- | JIP9, JIP13, MP1, MP3, | [Ipakxmuueckas paboma (npax-
JIbIE Tea MP4, MPY, IIP1, IIP 3, | muueckoe 3adanue)
11P6, ITP8, I1P10 Konmponvnas paboma
16 | Pazpea 5 KomOunaTopuka, cra- JIP4, JIP9, MP1, MP3, Tecm
THCTHKA U Teopusi Bepositnocreii | MP9, ITP1, ITP7, ITPS,
1IPI13
17 | Tema 5.1 DnemMeHTbI KOMOMHATO- JIP4, JIP9, MP1, MP3, | [Ipakxmuueckas paboma (npax-
pUKH B MH(YOPMATUKE U IIPOrpaM- MP9, IIPL, I1P7, I1P8 muyeckoe 3a0anue)
MHUpPOBaHUU
18 | Tema 5.2 Dnementsl Teopuu Bepo- | JIP4, JIP9, MP1, MP3, | [Ipakmuueckas paboma (npax-
ATHOCTEN U MaTEeMaTUYECKOU CTa- %II’) 1931”) 1, IIP7, ITP8, | muuecroe sadanue)
TUCTHUKH

Kpurepun onenkn tecra

3a Kaxblii MPaBUIIbHBIN OTBET — 1 Oas
3a HemnpaBWIbHBIN O0TBET — 0 OaioB

[IpoueHT pe3yinbTa-
TUBHOCTH (TIpa-
BHJIBHBIX OTBETOB)

KadecTtBeHHas orieHKa MHIMBHIYAIBHBIX 00pa30BaTEIbHBIX TOCTHKCHUI

Oayu (OTMETKA)

BepOaTbHBIN aHAJIOT

90+ 100 5 OTIUYHO

80 + 89 4 XOpOIIIO0

70 =79 3 YJIOBJICTBOPUTEIIEHO
menee 70 2 HE YJIOBJICTBOPUTEITHHO

Kpurtepnu onieHKH NpaKTHYeCKHUX H KOHTPOJIbHBIX padoT

Ouenka "oTJIUYHO" CTaBUTCS, €CJIM padOTa BBHIMOJHEHA B IMOJHOM 00BEME ¢ COOIIIOICHHEM HE00-
XOI[HMOﬁ IIOCJICA0OBATCIIBHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC HpaBI/IHBHO nu aKKypaTHO BBITIOJIHCHBI BCC 3aIlCU U

BBIYHCIICHHUA.
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Ouenka "xopomo' CTaBUTCS, €CIU BINOJIHEHBl TPeOOBAHUS K OLEHKE "OTIUYHO", HO JOMYIICHBI
2-3 Henouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YacCTH TAaKOB, YTO MO3BOJISIET MOMYUUTh MPaBUIbHBIC PE3YIbTaThl U BBIBOJIBI, B XOJ€ MPO-
BEICHUS PaOOTHI OBUIN JOMYIIEHBI OIINOKH.

Ouenka ""Hey/0BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITTOJIHEHHON YacTH PabOThI HE TIO3BOJISET CIIENIATh MPABUIILHBIX BHIBOJIOB.

5.2 Ilpome:kyTOUYHAS aTTeCTAUS

[IpomexyTouHas arrecTaysi oOy4arolUXCsl OCYIIECTBISETCS MO 3aBEPIICHUH MU3y4eHUs TUCIHUI-
JIMHBI U MO3BOJISIET ONPEACIUTH KQUECTBO U YPOBEHB €€ OCBOCHHS.
dopma mpOMEKYTOUHOM aTTeCcTalluy 10 TUCIUIuIHE «MaTtemaTtukay - 1udGepeHIUPOBAHHbIN 3a-

4eT B | cemMecTpe U 9K3aMeH BO 2 ceMecTpe.

JuddepeHurpoBaHHbIi 3a4€T MPOBOAUTCS B BUJIE YCTHOTO 3a4eTa.

Ne KonTpoJbHbie Bonpocs! ¢ depeHunpoOBaHHOIO 3249€Ta Tema

1 | ®ynkuus. CeolicTBa GyHKIMM: 007acTh onpenenenus, Hyau Gynkuuy, | Tema 1.2 OyHkuu n
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTh-HEUETHOCTh, MOHOTOHHOCTb, | Ipaduku
9KCTPEMYMBI, 00J1aCTh 3HAUCHH.

2 | OnpeneneHus CTETIEHN YKCIa C pa3IMYHBIME MOKa3arensiMu. CBoiicTBa
CTEIICHEMN. Tema 1.3 Kopnu, cre-
MIEHU U JToTapu(MbI

3 | Ompenenenue gorapudma yrciaa. OCHOBHOE JOrapupMHUECKOE TOXKIe-
ctBO. Teopemsl 0 norapudmax. @opmysna nepexoaa oT 0HOTO OCHOBA-
HUS K JPyromy.

4 | OmpeneneHust TPUTOHOMETPUUECKUX (DYHKITHHA.

5 | OcHOBHbIE TPUTOHOMETPUUYECKUE TOKIECTBA. Tema 2.1 OCHOBHBIE

MOHATHUA TPUTOHOMCET-

6 | D .
OpMYJIbI CII0KCHUS pun. [IpeoOpazoBanmust

7 | ®opMyIIbI TPUBEACHHUSL. TPUTOHOMETPUUYECKUX
BBIPAXKECHHI

8 | ®opmyibl mpeoOpazoBaHMst CyMMBI U Pa3HOCTH TPUTOHOMETPUIECKHUX
(byHKLUH B IpOU3BEICHHE.

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

10 | ®opMyIIsl KOpHEl TPOCTEHIINX TPUTOHOMETPHUYECKHX YPABHEHHIA. PUICCKHC YPABHCHNA 1

HEpaBEHCTBA

Kpurepum ouenku ouggepenyuposannozo 3auema
- «OTINYHOY - TEOPETUUYECKOE COJIEPKAHUE Kypca OCBOCHO MOJIHOCTBIO, U3JI0KUI MaTepHall
IPaMOTHBIM SI3BIKOM B OIpPEENIEHHOM JIOTUYECKOM MOCIe0BaTEIbHOCTH, TOYHO HCIONb3ysd MaTeMaTuye-
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CKYI0 TEPMHUHOJIOTHIO U CUMBOJIMKY; MOKa3aJl YMEHUE WILTIOCTPUPOBATh TEOPETUUECKUE MTOJIOKEHUS KOH-
KpeTHbIMH. OTBeUYaJl CaMOCTOSATENIbHO 0€3 HABOASIINX BOIIPOCOB MPENOAaBaTelNs

- «XO0po1I0» OTBET yJOBIETBOPSIET B OCHOBHOM TPEOOBAaHMSM Ha OICHKY «OTIMYHOY», HO
IIPU 3TOM MMEET OJIMH U3 HEeIOCTATKOB: B M3JI0KEHUH JONYIIEHbI HeOObILIME MPoOeIibl, HE NCKa3UBILNE
MaTEMaTHYECKOE COJIepKaHUE OTBETA; JAOIYILEHbl OJUH — /IBa HEJ0YETa MPU OCBELIEHUH OCHOBHOT'O CO-
Jiep>KaHusl OTBETA, UCIIPABJIEHHBIE 10 3aMEUaHUIO NPENOAaBaATEINs;.

- «Y 1OBJIETBOPUTEIBHO» - TEOPETUUECKOE COJIEPIKaHNE Kypca OCBOEHO YAaCTUYHO, HO IIPO-
0esbl He HOCAT CYLECTBEHHOI'0 XapaKTepa, UMEINCh 3aTPyJHEHUs UK JOMYIIEHbl OIIMOKU B OIpesene-
HUU NOHATUH, UCIIOJIb30BAaHUU MAaTEMAaTUYECKOW TEPMHUHOJIOTUH, YEPTEkKAX, BBIKIIAJAKaX, UCIPABICHHbIE
10CJI€ HECKOJIbKUX HaBOJAIIMX BOIPOCOB MPENoJaBaTesl.

- «HeynoBneTBOpUTENIbHO» - TEOPETUYECKOE COAEPKAHUE Kypca HE OCBOEHO, JOMYIIECHbI
OmMOKH B OMPEAEICHUN MOHITUH, IPHU HCIIOJIB30BAaHUHA MAaTEMAaTUYECKOW TEPMUHOJIOTHH, B PHCYHKaX,
yepTekax WiM rpadukax, B BhIKIAIKAX, KOTOPbIE HE UCIPABIIEHBI 110CIE HECKOJIBKMX HaBOJAIIUX BOIIPO-
COB IIPENOIaBaTENS.

Ne Tunosble 3a1aHus 11 IK3aMeHa Tema
Oobs13aTesIbHAS YACTH
1 | Pemmmre nmoka3ateiabHOE YpaBHEHHE: Tema 1.3 Kopnu, ctenenu u jo-
495+ — 7 rapu@msl
2 | Pemure jorapu(pMHYECKOE HEPABEHCTBO: Tema 1.3 KopHu, crenenu u Jio-
rapumMsbl

log:(2x —7) > —1.
2

3 | Ympocrure: Tema 2.1 OcHOBHBIE IOHATHUS
. Tpuronomerpuu. IIpeobpasosa-
cos 2a + tg a sin 2a. p p beodp
HUS
TPUTOHOMETPUUECKUX BbIpaXKe-
HUU
4 | Pemnte TPUrOHOMETPUYECKOE YPABHEHHUE: Tewma 2.2 Tpuronomerpruueckue
YPaBHEHUS U HEPABEHCTBA
sin2x = —
2
5 | HaiiTu 3HaueHMe MPOU3BOIHOI B TOUKE Xo: Tema 3.1 IIpousBogHas pyHK-
) = 223 -ax?. o1 LIUU U €€ IPUMEHEHNE
T o3x-1 0T &
6 | Haiinure HanMeHblIee 3HaUCHUE DYHKIIMU Tema 3.1 IIpousBogHas GpyHK-

y =x3—x? —8x+4 wuaorpeske [1;7]. e

7 | Haiimure mpoMexxyTKH Bo3pacTaHus pyHKIHH: Tema 3.1 [IponsBonHas GpyHK-
1 LMY U €€ IPUMEHEHNE
4
==-x"—2x
Y=2
8 | BoluMciIuTe HEONPEACICHHbIH HHTErPa: Tema 3.2 MnTerpai u ero npu-

MCHCHUC.

1
f(icosx+ 2x —\/E) dx

9 | K minockoctu mpoBefeHa HakiaoHHas MA wu mepneHaukyssip | Tema 4.2 [IpsiMble U INIOCKOCTH
B [IPOCTPAHCTBE
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MO, paBabiii 15 cM. Yroa Mexay HakJOHHOM U IUIOCKOCTBHIO

0 11as N
cocrasiseT 30°. Haliaure JUIMHBI HAKIIOHHOW U €€ MPOEKIUH.

10 | Haiitu ckansipHOE MPOU3BEICHHE BEKTOPOB: Tema 4.1 KoopauHatsl 1 BEKTO-

a=(2 3 —4); b=(1 -2 1). PEL

JlonoJIHUTEeIbHASI YACTh

1 x=3 1\¥ Tema 1.3 Kophu, crenenu u jo-
Pemmte nokazarenbHOE HEPABEHCTRO: | = -2 < (=
2 8 rapu@mol
2 | Pemure TPUTOHOMETPUYECKOE ypaBHEHHUE: 3sin?x — | Tema 2.2 TpUroHOMETPUYECKHUE
_ ABHEHUS U HEPAaBEHCTBA
7 sin x cos x + 2cos?x = 0. P P
3 | BerurcuTe IIoma b KpUBOJUHERHOMN TPaIeInu: Tema 3.2 nTerpan u ero npu-
MEHEHHE.
y=x3 y=0; x=3.

4 | B oCHOBaHHMH IPSIMO¥ MPHU3MBI JISKHUT TPEYTOJIBHUK CO CTOPO- Tema 4.3 MHOTOrpaHHUKHU U
Hamu 39 cMm, 17 cM u 28 cm. Bricota mpusmel coctaiiset 20 cMm. KpyTJIbIE Tela
Haiinurte monHyro MoBepXHOCTh U 0OBEM MPU3MBI.

5 | HaiiTii mpOM3BOIHYIO CIIOXKHON (PYHKITUH: Tewma 3.1 IIpousBogHas GpyHK-

— IIUU ¥ €€ IPUMCHCHUE
y =,/InsinZ.

Kpurtepun oneHkn 3k3aMeHa

- «OTIUYHO» - TEOPETUYECKOE COJEpPKaHHE Kypca OCBOCHO IOJHOCTHIO, 0€3 MpoOeIoB,
yMeHusl c(pOpMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMOl yuyeOHbIe 3aJlaHHsl BBIIIOJIHEHBI, KaYeCTBO
WX BBIIIOJIHEHUS OIIEHEHO BBICOKO.

- «XO0po1I0» - TEOPETUUECKOE COJepkKAHNE Kypca OCBOEHO MOJHOCThIO, 6€3 MpobesoB, He-
KOTOpBIE YMEHUS CPOPMHUPOBAHBI HEIOCTATOYHO, BCE TPEAYCMOTPEHHBIE MTPOrpaMMOil yueOHbIE 3a1aHus
BBINOJIHEHBI, HEKOTOPBIE BH/IbI 33 JaHUI BBIITOJHEHBI C OIIMOKaMHU.

- «Y 1OBJIETBOPUTEIHHOY - TEOPETUUECKOE COJIEpPKaHNE Kypca OCBOEHO YAaCTUYHO, HO IPO-
0esbl He HOCST CYIIECTBEHHOI'O XapaKTepa, HEOOXOJUMble YMEHUsI paboThl ¢ OCBOEHHBIM MaTEpHUajIoM B
OCHOBHOM C()OpPMHUPOBAHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX NMPOTrpaMMOM 00ydeHHs yUeOHBIX 3a/laHui
BBINOJIHEHO, HEKOTOPBIE U3 BBIITOJHEHHBIX 33JaHUH CO/IepKaT OMINOKY.

- «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COJIEPIKAHUE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHUS He C(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHbIE 3a/IaHUS CO/IEPKAT IPyOble OIIMOKH.
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IMPUJIOKEHUE 1
OBPA3OBATEJIBHBIE TEXHOJIOI' MU, BKJIIOYASA AKTUBHBIE U UHTEPAKTHUBHBIE

METO/AbI OBYUYEHUS
Ne Ha3zBanue Lenp ucnonb3oBanus 00- | [lnanupyemsiit | Onucanue nopsiaka UCHOJIb30-
n/m | oOpa3oBa- | pa3oBaTelIbHOW TEXHOJIO- | PpE3yNbTaT UC- | BaHHS (QITOPUTM IPUMEHEHUS)
TETHHOU THH MOJIb30BAHUS TEXHOJIOTHH B MPAKTUICCKOM
TEXHOJIOTHH oOpa3oBaTenb- | MpodeccrnoHalbHON esTeNb-
(c ykazanuem HOM TEXHOJIOTUU HOCTH
aBTOpa) / aK-
TUBHBIE W WH-
TEepPaKTUBHBIE
METOTbI 00Y-
YEeHUS
1 [Ipobnemuoe | YcBoeHHe HE TONBKO pe- | AkTuBHas aes- | [locraHoBKa mpoGiieMbl
oOyueHue 3yJbTaTOB HAYYHOTO 10~ | TEIBHOCTb K&K~ | OcosHaHue (npobiemuuiii 60-
(k. Ipton) | 3HAHUA, HO M CAMOTO ITy- | I0r0 00ydYaro- npoc, npobremnasn 3a0aua),
TH, TIpoIiecca MONyUeHuUs erocs Ha 3aHsl-
» POl yd i o0cyxeHue MPoOIEMBbI B
ATHX pe3yabTaToB, Gpop- | TUH, OOBEKTUB-
MHPOBaHHE MTO3HABA- Hoe orieHuBanne | PYMHC
TEJBHOU CAMOCTOSTENb- | IESATEIbHOCTH ObcyxeHue T0ro, 410 U3-
HOCTH yYEHUKA. 00y4Jaromerocs | BECTHO IPYIIIE O NPoOIeMe —
Ha 3aHSATHU. 9man 6vi306a, AKMYaru3ayuU
SHAHUU
BripaboTka BO3MOXKHBIX IyTel
pereHus
BripaboTka miaHa penieHust —
9Man 3aKpenieHus Ho8bix 3Ha-
HUU
Pa6ora o c6opy maTepuana
CucremaTtu3zanus 3HaHUN —
9mMan KOHMPOJis YCE0eHUsl 3HA-
HU
2 310poBbec- ObecnieueHne canurTap- Cobmoienue IIpoBenenue GpU3KYIbTMHUHY-
Oeperaromiass | HO-TUTHEHHYECKOTO CO- ONTHManpHOro | TOK M (QU3KYIbTIIAY3 Ha 3aHs-
TEXHOJIOTUS | CTOSHMS y4eOHOrO Mo- BO31YIIHO- tru(1-2 MuR); 5
ONaronpusATHBIA MUKPOKIHMAT
(H. K. Cmup- | menienus (ocBelieHue, TEIJIOBOTO pe-
U TICUXOJIOTHYecKass 00CTaHOB-
HOB, A.S | npoBeTpuBaHUe, TEMIIE- KUMa B ayau- 3
. . . . Ka — aman OuHamMuyeckou nay-
Haiin, paTypHBIH PEKUM U TIp.); | TOPHUU;
36l YpOKa
C.I".CepukoB) MOAIepKaHUE P
HaTHYUE «OMOIMOHANb-
o paboTocnoco0-
HBIX Pa3psIOK»: ITyTOK
6p P YTOK, HOCTH 00Y-
TMBIOOK, FOMOPUCTHYE-
y OK, IOMOpHCTHHE JaroKUXCcsI Ha
CKUX HJIU TIOYYUTEIbHBIX
yd 3aHSTUU;
KapTUHOK, IOTOBOPOK
P ’ POX; Cmena BU0B
W3BECTHBIX BBICKA3bIBA-
5 JEeSTeNbHOCTH
HUN C KOMMEHTapUSIMU U
Ha ypoke 00y-
T.II.
YAFOIINXCS
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Urposas Tex- | [loBbimieHne MOTUBAIUK | AKTHBH3AIUSL DOMoOIMOHATbHAs YCTAaHOBKA HA
HOJIOTHUS K U3YYEHHIO TUCIIHILIH- MBICIUTENBHON | UTPY
(baitbopomo- | HbI; akTHBHU3aIMs TIO3HA- | AesTenbHOCTH, | [locTaHOBKA 3a/1a4 Urpbl, TIpa-
Ba JL.B., 3o0- | BarenbHOM nesATENIBHO- 3aKpEIUICHUE U | BUJI U YCIOBUU
JoTapena CTH, pacllupeHue u A0- cUcCTeMaTusa- Peanu3anus UrpoBbIX EHCT-
A.B)) TTOJTHEHUE 3HAHUM 00Y- UM 3HAHUM W | BUH
YaroMMUXCs 00 OCHOBHBIX | YMEHUH o | [ToaBenenne UTOroB Urpbl
MOHATHUAX W 3aKOHAaX Ma- | M3ydaeMon Te- | (peduiekcus)
TEMaTUKH Me. enosas uepa —
9Man 3aKpenieHus Ho8blx 3Ha-
HUT
Nudopmanu- | Obecneuenue nmomyuenust | Harmsimaoe co- | UHTepHET — pecypehl, B T 4 HC-
OHHO- HOBBIX 3HAaHU, 3aKper- MIPOBOXKICHUE MOJIb30BaHNE MHTEPHET-
KOMMYHHKA- | JICHHE Y4eOHOro mMare- MaTepHaioB opaysepos (Firefox, Internet

[IUOHHAS TeX-
HOJIOTHUSI
(urdpoBsie
TEXHOJIOTHH)
(A.B. [emy-
poBa):

W3yuenue u
UCno1b308a-
unghop-
mMayuu U3 VH-
TEpHET
TOYHHUKOB
(s;exTpoH-

HU:A

Hc-

Hble Yy4eOHHU-
KH, oOpa3oBa-
TEJIbHBIN
opTan
MI'TY, cnpa-
BOYHUKH U
CIIOBApH);
HUnmepax-
MueHas  no-
oaua u xpa-
HeHue
Gdopmayuu
(oHnaiin

UH-

OJIMMITHAIBI,
MpE3EHTALINH,
TPaHCIUPO-

puasa u KOHTPOJIb;

Obecneuenue nporecca
oOydeHUs B OHJIAHH
dbopmate

ypoka (BHI€0-
POJIMKH, CXEMBI,
TaOJHIIBI);

OmnunaiiH cBS3b C
y4aCTHUKaMHU
o0Opa3oBaTelb-
HOTO TIporecca
(BumeokoHbe-
PEHITNH);

IloBrIIEHNE
MOTHBALIAU
o0ydeHus

Explorer, Google u t1.)

e IS TIOMCKa, OTOOpa W CHC-
TeMaTtu3anuu uHbopMaIuu
— Ha smane 0OMAawiHe20 3a-
oanus

® AHKCTUPOBAaHHE, TECTHUPO-
BaHHE — HA dmane KOHMpo-
JIS1 YCBOEHUS 3HAHULL

e XpaHeHHe HHPOpPMAIUH —
Ha smane 0oMauine2o 3a0a-
HUSL, NOO2OMOBKU K CEMUHA-
py

e EjuHBIM MOpTal MHTEPHET-
TeCcTUpoBaHusi B cdepe 00-
pa3oBaHUs
®OI10) — ¢

e QOumumaitn pocka IDroo — ma

(TpeHaxepsl,

omane NOAYYeHUs HOBbIX
SHAHUL 8 pedcume OHIAUH,

e DUOCMoodle (amemeHTBI
«Yary», «llocemaeMocTey, -
Ha OpPraHU3aIlMOHHOM JTare
ypoka, «Jlexkuusy», «lIpak-
THYecKoe 3amanuey, «I['u-
MePCChUIKAY - Ha amane 3a-
KpenieHust HOBbIX 3HAHUIL);

e Discord (pabora mo rpyi-
mamM), BeOMHapHas KOMHaTa

BigBlueButton - nposede-
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BaHHE BHJCO-
POJIUKOB  JJis
MHOT'OCTO-

pOHHEro OcC-
BEIICHUS Te-
MBI,
IMUCh JICKIIHH,
MT'HOBEHHOE

BHUACO3a-

pacnpoctpa-
HEHUE Mare-
puana Mexay
CTYJICHTaMH )
Hucmanyu-

OHHOe 0bpa-
308aHUe u
8UObI KOMMY-
Hukayuu (4a-
Tbl, OHJIAMH
KOH(epeH-

WU,  DJEK-
TPOHHAs TMOY-

TaUT. 1.)

HUe OHIAlH YPOKa

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

PasBute ymeHus mnog-
BEpPrarb COMHEHHUIO JIOC-
TOBEPHOCTb U aBTOpU-
TETHOCTh  MH(pOpMaIuH,

MIPOBEPSTH JIOTHKY JOKa-

3aTeNIbCTB, JENIaTh BBIBO-
Ibl, TPUHUMATh pelie-
HUSL.

AKTHUBHU3aIUA
YMCTBEHHOU
JIeSITeIIbHOCTH;
YMmenune aHanu-
3UpOBaTh, APTY-
MEHTHUPOBATh,
pedrexkcupoBath

Cranus BI30Ba: IPEAOCTABIIE-
HUE BO3MOXKHOCTHU CHOPMYIIH-

pOBaTh TEMY, 11€JIb, COCTABUTh
IJIaH 3aHATHSI — 2Man 613064,
akmyanuzayuu 3HaHui

Cranus OCMBICIICHHUS: TIOTy4e-

HUe HOBOM MH(pOpMAIUH; CO-
OTHECEHHUE €€ C COOCTBEHHLIMUA
3HAHUSMHU U YMEHUSMU — 9man
OMKPLIMUSL HOBBIX 3HAHULL
Cranus pedIeKCHH: IIEIOCTHOE
OCMBICJICHUE U 0000IIeHHE T10-

Jy4YeHHOW MH(OpManuu Ha OC-
HOBE OOMEHAa MHEHHSMH MEX-
oy OOyJalomuMHCS JApyr ¢
JIpyroM W TpenojaBaTeieM —
nooseoenus

aman umocos,

OYEeHKU 3HAHUU
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NEPEYEHb IPAKTUYECKHWX/ 3AHSTUN

IMPUJIOKEHUE 2

Conepxanue Te- . KoanuectBo
HaumeHoBaHue NPAKTHYECKUX 3aHATHIA
MBI 4acoB
Pazgen 1 Anredpa 34
Tema 1.1 1. Apudmerndeckue NeHCTBUS HAJl pAllMOHATLHBIMHA U KOM- 2
TUIEKCHBIMU YHCIIaMU.
Pa3Burtue nonsrus
0 ymucIie 2. ToxpaecTBeHHBIE TPEOOPA30BAHMS PALIMOHATIBLHBIX BBIpaKe- 2
HHUI.
3. Pemenne panoHaNbHBIX YpaBHEHUI 2
4. PemeHue cucteM pallMOHAIbHBIX YPaBHEHUN 2
5. Pemienne panoHaibHBIX HEPABEHCTB 2
Tema 1.2 6. HWccnenoBanue ¢pynkiuii. CBoiicTBa TUHEITHOMN, KBagpa- 2
TUYHOU, KYCOYHO-TMHEHHON U IPOOHO-THHEHHON QyHK-
@DyHKIWH U Ipa- .
uil.
buku
7. Tloctpoenue u uteHHe rpa@uKOB (YHKIIHIA 2
Tema 1.3 8. Pemienune uppannoHanbHbIX ypaBHEHUIN 2
Kopnu, crenenn, | 9. IIpeoOpazoBaHus BBIpRKEHHI, COEPKALIUX CTEIIEHH U pa- 2
Jorapupmbl TTKAJTbI.
10. Pemenue nokasaTelbHbIX YpaBHEHHI. 2
11. Pemenue nokazaTtenbHbIX HEPABEHCTB. 2
12. Penrenue mokasaTelbHBIX YpaBHEHUH 1 HEPABEHCTB. 2
13. Haxoxnenne 3Ha4eHui Jorapudma mo mpou3BoJIbHOMY 2
ocHoOBaHuUI0. [lepexos 0T 0IHOr0 OCHOBAHUSA K APYTOMY.
Brruucnenne u cpaBaenue norapudmos. Jlorapudmupona-
HUE W TIOTEHIIMPOBAHUE BBHIPAKCHUH.
14. TTpubnuxeHHbIC BRIYUCICHUS U PEIICHUE MPUKIIATHBIX 3a- 2
aad.
15. Pemenue norapuMuvecKux ypaBHEHUM. 2
16. Pemrenue norapupMUIecKuX HEPaBEHCTB. 2
17. Pemenue norapuMUIeCKUX ypaBHCHUM U HEPABEHCTB. 2
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Pa3nes 2 OCHOBBI TPUTOHOMETPHH 17
Tema 2.1 18. PagmaHHbIil METOI M3MEPEHHUSI YTTIOB BPAIIEHUS U CBSI3b C 2
rpaxycHou Mepoil. HaxoxkaeHue 3HaueHnul TPUrOHOMETPHU-
OCHOBHBIE MOHS- .
4eCKUX (PYHKIUH.
TUS
TPUTOHOMETPHH. | 19 TIpeo6pa3oBaHus TPHTOHOMETPUUYECKUX BhIpaXKeHHMIA. Oc- 2
[IpeoOpazoBanms
HOBHBIE TPUTOHOMETPHUYECKUE TOXKICCTBA.
TPUTOHOMETPUYECKHIX
BBIPAKEHUI =
p 20. IIpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BbIpaxeHud. Dop- 3
MYJIBI CIIOKEHUS, yIBOeHUSA. DOpMYITBI IPUBEICHHUS.
21. IIpeobpa3oBaHusi TPUTOHOMETPUIECKUX BBIpakeHui. [Ipe- 2
o0pa3oBaHKE CyMMBbI TPUTOHOMETPHYECKHX (PYHKIIUHN TPO-
W3BEJICHHE, TPEOOPa30BaHKE TPOU3BEACHUS TPUTOHOMET-
puuecKkux (QyHKIHNA B CyMMY.
22. Tloctpoenne rpaduKOB TPUTOHOMETPHUECKUX (DYHKIIHIA C 2
WCTIOJIb30BAHUEM F€OMETPUIECKUX MPEOOPA30BAHUM.
Tema 2.2 23. [IpocTeiinye TPUrOHOMETPUYECKIE YPaBHEHHS U HEPABCH- 2
CTBa.
Tpuronomerpuue-
CKHUE ypaBHEHHMA U | 24. TpuroHoMeTpru4ecKrue YpaBHEHUS M METOJIbI MX PEUICHUS. 2
HEpaBEHCTBA
25. TpuUroHOMeTpHYECKIE YPAaBHEHHS. 2
Pa3nesn 3 Hayana MaTeMaTH4ecKoOro aHaanu3a 30
Tema 3.1 26. YUncnoBas moclie1oBaTeIbHOCTh, CIIOCOOKI €€ 3aJaHus, BbI- 2
YUCJICHUs WIEHOB IociiefoBaTenbHocTH. [Ipenen mocneno-
IIpousBoaHas o
BaTenbHOCTH. HaxoxkieHne npenenoB GyHKIHiA.
¢byHKLIMU U ee
IpUMEHEHHE. 27. HaxoxJ1eHre MPOM3BOIHBIX 110 ONPEACICHUIO. 2
28. [IpaBuna u ¢hopmynsl auddepeHpoBanus, Tadiuna npo- 2
M3BOJHBIX 3JIEMEHTAPHBIX (QYHKINH.
29. Brrunciienre Ipou3BOIHBIX CIOKHBIX ()YHKITHH. 2
30. [Ipou3BoHass: MEXaHUYECKUH M TEOMETPUUYECKHI CMBICH 2
MIPOU3BOAHOMN. Y paBHEHHE KacaTeIbHOM.
31. Obmras cxema uccneaoBaHus GyHKIUU. 2
32. UccnenoBanue (yHKIMNA ¢ TOMOLIbIO MPOU3BOAHON M TO- 2
CTpoeHue rpauKoB.
33. Haxoxnenne HauOOJIBIIETO0 W HAUMEHBIIETO 3HAYEHUS U 2

SKCTpeMalIbHBIX 3HaueHu# (yHkimu. [Ipukiagneie 3axa4u
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Ha 3KCTPEMYM.

Tema 3.2 34. nrerpan u mnepBooOpaszHas. HaxokneHue HeompeneneH- 2
HBIX UHTETPAJIOB MPU TOMOIIIHA CBONCTB HHTETPAJIOB.
HuTterpan u ero
PUMEHEHHE. 35. MHTerpupoBaHe METOI0M 3aMEHbI IEPEMEHHOM. 2
36. aTerpupoBanue pa3audHbIMA METOaMHU. 2
37. Teopema Hyrotona-Jleitbnuma. Brruaucienune omnpenesncH- 2
HBIX UHTETPAJIOB.
38. Briuucienue onpeeaeHHbIX HHTErPaJioB METOI0M 3aMEHbI 2
MePEMEHHOM.
39. Briuucnenue miomajaei Gpuryp u o0beMoB Tel. 2
40. dusnvecKue IPUIIOKCHUS HHTETPAJIOB. 2
Pa3nen 4 'eomeTpusn 32
Tema 4.1 41. Bexropsl. JlelicTBusi ¢ BekTopamu. [lekapTroBa cuctema Ko- 2
OpAMHAT B MMPOCTPAHCTBE. PaccTostHNE MEKIY TOUKAMH.
Koopannatse! u
BEKTODBI. 42. JlexapToBa CUCTEMa KOOPIUHAT HA IJIOCKOCTU. Y PaBHEHUS 2
IIPSIMOM, OKPYKHOCTH. PemreHue 3amad Ha pacroyioKeHUE
MPSMBIX Ha MJIOCKOCTH.
Tema 4.2 43. Pemenue 3a7a4 Ha apaJlIeIbHOCTh MPSMON U IJIOCKOCTH. 2
[Ipsmble 1 utockocT| 44, Perenne 3a1ad 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. Pemenue 3a1a4 Ha napayjieNenures] 1 Kyo 2
Mpuororpanauku | 49. Perenue 3a1a4 Ha IpU3MYy. 2
U KpYTJIbIE TeTa.
50. Pemenue 3a1a4 Ha TUpaMHY. 2
51. Pemenue 3aga4 Ha BBIYHCIEHUE O0BEMOB U MOBEPXHOCTEH 2
MHOTOTPaHHHUKOB.
52. Pemienue 3a7a4 Ha MUIAHD. 2
53. Pemenue 3ama4y Ha KOHYC. 2
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54. Pemenue 3a1a4 Ha 1map u cdepy. 2
55. Pemenue 3aa4 Ha KOMOMHAIIMU T€OMETPUYECKUX TEJl. 2
56. Pemenue 3ama4 Ha KOMOMHAITMU T€OMETPUIECKUX TEJ. 2
Pa3nea 5. KomOMHaTopuka, CTATHCTHKA U TEOPHA 4
BEPOATHOCTEM
Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a1a4. PazMernienus, couetanus 2
Y TICPEeCTaHOBKH.
DneMeHTH KOMOWHA
TOPHKHU B HH(pOpMa-
TUKE U IPOrpaMMHU-
pOBaHUU
Tema 5.2 58. Knnaccuueckoe onpeenenrne BepoITHOCTH, CBOMCTBA BEPO- 2
ATHOCTEH, TEOpPEMA O CyMME BEPOATHOCTEN. Boruucnenue
DNEeMEHTHI TEOPHH .
BEPOSITHOCTEH.
BEPOSTHOCTEH U Ma-
TEMATHYECKOH cTa-
TUCTUKHU
Hroro 117
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IMPUJIOKEHUE 3
OBPA3OBATEJIbHBII MAPIIPYT

Kontponupyemsie
KonTponbhas pasnenst (TemMbr) KonTpomupye- OueHounbIe cpecTBa
TOYKA y4eOHOI TUCIMILIN- | MbI€ Pe3yIbTAThI
HBI
Nel Paznea 1. JIP4,JIP9, MP1 | KoutposabHas pa- | 1. Teopernueckue Bo-
Aunredpa MP3, MP4, MP9, oora HPOCHI
I1P1, ITP2, I1P3, 2. TunoBsle 3aaHus
1IP4, IIP5, IIPS,
1IP10, I1IP12
Ne2 Pa3znen 2. JIP9, MP1, MP3, KonTpoabHas pa- | Tunossle 3agaHust
OcHoBbl Tpuro- | MP9, I1P3, ITP4, 60ra «OCHOBBI
HOMETPHH 11P8, ITP10 TPUTOHOMETPHI»
Ne3 Pa3nea 3. JIPY, JIP13, MP1, | KouTpoabHasi pa- | Tunossle 3a1aHus
Hauana marema- | MP3, MP5, MP9, 0oTa 10 Teme
THueckoro ana- | [IPL IIP2, IIPS, «IIpousBoaHasn
Ju3a Iips, ITP10, ITP11, GyHKIUT U ee
1piz npuMeHeHHe»
KonTpoabHnasi pa- | Tunossle 3a1aHus
0orta o reme
«HHTerpaa u ero
NpUMeHeHHe»
Neq Paznen 4. JIPY, JIP13, MP1, | KoutpoabHasi pa- (1. 3amauu ¢ moctpoe-
T'eomerpus MP3, MP4, MP9, oora «IIpsiMble u HHMEM YepTexa
11P2, 11P3, ITP6, TUIOCKOCTH B mpo- 2. PacuerHble 3a1a4un
11P8, ITP10 CTPaHCTBe»
KonTtpoabHnasn pa-
0orta 1o reme
«MHoOrorpaHHuKu
U KpYIJIble TeJay
Ne§ Paspean S. JIP4,J)1P9, MP1, Konrtpoabnas pa- | Tect
Kom6unaropuka, | MP3, MPY, IIP1, oora
CTATHCTHKA U 11P7, ITPS, ITP13
Teopust
BEpPOATHOCTEM
Ne6 Jonyck K 3K3ame- MHoprdoauo 1. ITpakTrueckue pa-
Hy/ 00THI
3aueTy 2. Tector
3. KonTponbHble pa-
00TBI
IIpomexy- Juddepennuponan- Ycrublii 3auer | Teoperuueckue Bo-
TOYHASA aTTe- HBIN 3a4eT MIPOCHI TI0 COZIepIKa-
cranus HUIO Kypca
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IIpome:xky-
TOYHAS aTTe-
cTauus

OK3aMeH

IK3aMeHaAIlHOH-
HbIE
(178 (9 51

Tumnosele 3amaHus
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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-
09135-9. — Tekcr : DICKTPOHHBIH. — Pexum
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