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1 OBIIASI XAPAKTEPUCTHKA PABOYEW ITPOT'PAMMBI YYEBHOI'O IPEJIME-
TAKMATEMATHUKA»

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PaGouas nmporpamma yueOHOTO Tipeamera «MaTemMaTukay SBISIETCS. YacThIO MPOTrPaMMbl ITOATOTOB-
KH CIICIIHATUCTOB CpeaHero 3BeHa 1o cruenuanbHocty 43.02.15 TMoBapckoe u koHAUTEpCKoe neno. Pabdo-
Yasi IporpamMma COCTaBJICHA JIJIsl OYHOU (HOpMbI 0OyUCHHMSI.

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

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

YpoBeHb ocBoeHUs1 yueOHOTO npeamera B coorBercTBun ¢ @I'OC cpennero obmero odpa3zoBaHus
yriayOneHHbIH (TpoUIbHBI).

Pabouas mporpamma y4uebHOro mpeamera «MaTemMaTHKa) UMEET MEKIIPEJIMETHYIO CBSI3b ¢ 00IIe00-
pasoBaTenbHbIME  yueOHbIMH mpeameramu OK.03 «OxoHoMuka/OCHOBBI (UHAHCOBOM TIPaMOTHOCTUY,
[100.02 «Mudopmartukay.

VY4eOuslii mpenMer «MaTematukay SBISIETCS MPEAISCTBYIOIUM ISl U3YyUYEHHS CIASAYIONHNX y4ueo-
ueix gucnuiind: EH.03 «Marematukay, OITI.05 «OCHOBBI 5KOHOMUKH, MEHEDKMEHTA U MAPKETHHTAY.

2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YUYEBHOI'O ITIPEIMETA:

OcBoenne COACPIKaHU y‘IC6HOI‘O npeamMceTa «MaremMatuka» o0ecreynBaeT JOCTHIXKCHUC o6yt1a10—
IMUMHCA CIICAYIOINX Pe3yJbTaTOB:

JIMYHOCTHBIE pPe3yJabTAThl

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayK¥ U OOIIECTBEHHOU MPaKTUKU, OCHOBAHHOTO Ha JAMAJIOTE KYIbTYP, & TAKKE PA3IUYHBIX
¢dbopm 00IIECTBEHHOTO CO3HAHHS, OCO3HAHNE CBOETO MECTAa B MOJIMKYJIHTYPHOM MUPE;
TOTOBHOCTH U CHOCOOHOCTH K 00pa30BaHMIO, B TOM YKCIIE CaMOOOPa30BaHUIO, HA TIPOTSIKE-
JIP9 | HUM Bcel KU3HM, CO3HATEIILHOE OTHOIIICHNE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
ycrenrHou npodeccruoHalbHON 1 00IIECTBEHHOM AesITeNbHOCTH;

OCO3HAHHBIN BEIOOP Oymyieit mpodeccuu 1 BO3MOKHOCTEH peaTn3alui COOCTBEHHBIX KHU3-
HEHHBIX MJIAHOB; OTHOIIEHUE K MPOPECCHOHATBHON ASSITENFHOCTH KaK BO3MOXHOCTH y4a-
CTHS B PEIICHUH JIMUYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX, OOIICHAITMOHAILHBIX MPO-
onem;

JIP13

MeTtanpeaMeTHbIE Pe3yJbTAThI

YMEHUE CaMOCTOSTENIBHO ONPEACIATh LEIH JEATEIBHOCTU U COCTABIIATH IIJIaHBI IEATEIBHO-
CTH; CaMOCTOSITEJIBHO OCYILECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATh JECATEIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI [l JOCTHKEHHUsS IIOCTABIICHHBIX LIEJIEH U pealln3a-
I[UU TJIAHOB JIEATENbHOCTH; BEIOUPATh YCHENIHbIE CTPATErUH B PA3IMYHBIX CUTYALIUSX;
BJIQ/ICHUE HaBBIKAMM I103HABATEIbHON, Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM JesiTellb-
HOCTH, HaBbIKAaMM pa3pelIeHus: pobieM; ClioCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbHOMY
IIOMCKY METOJIOB pELICHUS IIPAKTUYECKUX 3a/1ad, IPUMEHEHUIO PAa3JIMYHbIX METOJOB I103HA-
HUS,
TOTOBHOCTb M CIIOCOOHOCTb K CAMOCTOATEIbHOW MH(YOPMAIIMIOHHO-TIO3HABATEIbHON J1eATeb-
HOCTH, BJaJIeHHE HaBBIKAMHU IOJy4YE€HHUS HEOOXOAMMOM MH(pOpMalMU U3 CIOBapel pa3HbIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(POPMAIHN, KPUTUUYECKHU OIle-
HUBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO, TOTYYAEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

MP1

MP3

MP4

MP5 | ymeHue ucnonb30BaTh CpeAcTBa HHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUH (1a-

4



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

MP9

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

IIpenMeTHBIE pe3yabTAThI

I1P1

c(OpPMHUPOBAHHOCTD MPEJICTABICHUH O MaTeMaTHKE KaK YaCTH MUPOBOW KYJIBTYpPBI U O MECTE
MaTeMaTHKH B COBPEMEHHOM LIMBUIIM3ALMHU, O CIIOCOOaX ONMUCaHUA Ha MAaTEMaTHYECKOM SI3bI-
K€ SIBJICHUM pPEaJbHOIO MUPa;

[1P2

C(i)OpMI/IpOBaHHOCTI) HpCI[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYECKHX ITOHATHAX KaK O BaXKHEHIIINX MaTe-
MAaTUYCCKUX MOJCIIAX, IMO3BOJJIAKOIINX OMUCBIBATH U M3YYATb PA3HBIC IMMPOLCCCHI U SABJICHUSA,
IMOHNMAHUC BO3BMOXHOCTH dKCHUOMATHYCCKOI'O TIOCTPOCHUS MATCMATHUUICCKUX TCOpHﬁ;

I1P3

BJIaACHUEC MCTOAAaMHU AOKA3aTCIbCTB U AJITOPUTMOB PCUHICHUA; YMCHUC UX IPUMCHATH, IIPOBO-
AUTH JOKa3aTCIIbHBIC PACCYXKICHHNA B XO01C PCIICHUS 3a1a1,

[1P4

BJIaACHUC CTAHAAPTHBIMH IMPUCMAMU PCIICHUS PAIMOHAJIBHBIX U UPPAIHOHAIBHBIX, ITOKa3a-
TCJIBbHBIX, CTCIICHHLIX, TODUT'OHOMCTPHUYCCKHUX ypaBHeHI/Iﬁ N HCPABCHCTB, X CUCTCM;,

I1P5

C(l)OpMI/IpOBaHHOCTb Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IIOHATHUAX, HACAX U METOAAX MAaTCMaTu-
YCCKOI'o aHaJin3a,

[1P6

BJIaJICHME OCHOBHBIMM MOHATHUSMM O IUIOCKMX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTY-
pax, UX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHHUS PACIIO3HABATh HA YEpPTEkKax, MO-
JIeNsIX U B pealbHOM MHUpE FeoMeTpUdeckre GUrypsl; IpUMEHEHNE U3yYEHHBIX CBOWCTB I'eo-
MeTpuYecKuX Guryp u GopMmyin At penieHus TeOMETPUYECKUX 3a/1ad U 33a7ad ¢ MpaKTHde-
CKHMM COJEPIKAHUEM;

I1P7

c(OpMUPOBAHHOCTh MPEICTABICHUN O IMpoLeccax U SBJICHUSIX, UMEIOUINX BEPOATHOCTHBIN
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEIbHOM MHUpPE, 00 OCHOBHBIX MOHSATHSIX
3JIEMEHTAPHOU TEOPUHU BEPOSATHOCTEN; YMEHUN HAXOAUTHh U OLIEHUBATH BEPOATHOCTH HACTYII-
JIeHUs1 COOBITUH B MPOCTEHIINX MPAKTUUECKUX CUTYaIlUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITy-
YaiiHBIX BEIIMYUH;

I1P8

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

P9

c(hOpPMUPOBAHHOCTH TMPEACTABICHUN O HEOOXOAMMOCTH JI0KA3aTeIbCTB MPU OOOCHOBAHUU
MATEMATHUYCCKUX YTBep)KI[GHI/Iﬁ H POJIM aKCUOMATHUKU B MPOBCACHUN NCAYKTUBHBIX pacCyxK-
JICHUI;

I1P10

c(OpMHPOBAHHOCTh MOHATHUMHOIO ammapara IO OCHOBHBIM pa3/iejaM Kypca MaTeMaTHUKH;
3HaHUI OCHOBHBIX T€OpeM, POPMYJI U YMEHHS UX MPUMEHSATh; YMEHHs J0Ka3bIBaTh TEOPEMbI
Y HaXOJUTh HECTaHJIaPTHbIE CIIOCOOBI PEIIeHHUs 3a/1aY;

I1P11

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

[1P12

C(I)OpMI/IpOBaHHOCTB Hpe[[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX IMOHSATHSAX MAaTEMAaTHYCCKOrO aHaIu3a M
nux CBOI\/IICTBaX, BJIAAICHUC YMCHHUEM XAapaKTCPHU30BaTh IMOBCACHUC q)yHKHHfI, HCITIOJIB30BaHHUEC
TMOJIYYCHHBIX 3HAHUH JJI OIMMCAHUSA U aHAJIM3a PCAJIbHBIX SaBHCHMOCTeﬁ;

I1P13

BJIAJICHUE YMEHUSIMU COCTABIICHUS BEPOSITHOCTHBIX MOJEJEN IO YCIOBHUIO 3a/1a4d U BBIYMC-
JICHUS] BEPOSTHOCTU HACTYIUJICHUS] COOBITUI, B TOM YHUCIIE C IPUMEHEHHEM (opMy KOMOUHA-
TOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEN; MCCIENOBAHUS CIIyYaWHbIX BEJIWYHUH I10
VX PACTIPEJEIIECHUIO.




3 COAEP KAHUE U TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEJIMETA

3.1 Coneprxkanue y4eOHOIro npeamera

BBEJIEHUE

BxonHoi#t koHTposb. UHCTpYKTUBHBII 0030p cofepxaHus yueOHOTO MpeAMeTa U 3HAKOMCTBO 00Y-
YaIOIIUXCS C OCHOBHBIMU YCIOBHSIMU U TPEOOBAHUSIMH K OCBOEHUIO IIPOIPAMMBI.

Cooepoicanue yuebHoeo mamepuana:

MaremaTika B HayKe, TEXHHKE, YKOHOMHKE, MH()OPMAIIMOHHBIX TEXHOJOTHUSX M IMPAKTHYECKOU
nesitenbHocTH. Llenu u 3a1aun n3ydenus MateMaTuku rnpu ocBoeHunu npodeccuii CI1O u cnennanbHOCTH
IToBapckoe U KOHIUTEPCKOE JIETIO0.

Buabl yueOHO# 1eATeJIbHOCTH

O3HaKOMJICHHE C POJIbIO MAaTEMaTHKH B HAayKe, TEXHHUKE, SKOHOMUKE, HH()OPMAIIHOHHBIX TEXHOJIO-
TUSIX U MPAKTUYECKOU AesTenbHOCTH. O3HaKOMJICHHE C LIETSIMU M 3a/ladaMH M3Y4YeHUs] MaTeMaTHKU MpU
ocoenuu npogeccuii CI10 u cnennanbHoctu IloBapckoe 1 KOHIUTEPCKOE AETIO0.

Pa3zgen 1 AJITEBPA

Tema 1.1 Pa3BuTHe NOHATHS O YHCTIE

Lenble u panuonanbHble yucna. JleiictBurenbHble uncna. [Ipubmmkenusie BbrunciaeHus. Kowm-
TJIEKCHBIE YKclia. PaninoHanbHble ypaBHEHUS U HEpaBEHCTBA. PaBHOCHIIBHOCTh ypaBHEHUH, HEPABEHCTB,
cucteM. OCHOBHBIE TIPUEMBI UX peUIeHUs (pa3ioXKeHHe Ha MHOXKUTENH, BBEJICHUE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, TPaUIECKHUI MEeTOT). MEeTO 1 HHTEPBAJIOB.

Buabl yueOHOI 1eATeIbHOCTH

BrimonHenune apudMeTHIecKux ACHCTBHIA HAJl YUCIIAMHU, COYETasl YCTHBIC U TTMCHhbMECHHBIC IIPUEMBI;

HaXO0XJACHUE TMPUOMMKEHHBIX 3HAUYCHUS BEJIMYMH U MOTPENIHOCTEH BBIYHCICHUHN (a0COTIOTHOW U
OTHOCUTEIIFHON); CPaBHEHHE UYMCIIOBBIX BBIPAKEHUM;, HAXOKJICHHE OIMMOOK B MpPeoOpa3OBaHUSIX U BBI-
YHUCIEHUSAX (OTHOCUTCS KO BCEM MTYHKTaM IMPOTPaMMBbl).

O3HakoMIJICHHE C MPOCTEHIIIMMU CBEJCHUSMU O KOPHSIX alNTreOpanyecKux ypaBHEHHH, MOHATUSIMHU
WCCIIE0BAHUS YPABHEHHUI U CHCTEM YPaBHEHUM.

N3yueHnne Teopun paBHOCWIBHOCTH YPaBHEHUN M €€ mpUMeHeHus. [I0BTOpeHue 3anucu pereHus
CTaHJIAPTHBIX YpaBHEHH, MPUEMOB MpeoOpa3oBaHusl ypaBHEHUN A CBEIEHUS K CTaHIapTHOMY ypaBHe-
Huo. Pemenne cucteMm ypaBHEHUH C MPUMEHEHHEM PA3IMYHBIX CIIOCOO0B. O3HaKOMJICHHE C OOIIMMHU
BOIIPOCaMH pEIIeHUs] HEPABEHCTB M HCIOJIb30BaHKUE CBOMCTB U rpaduKoB (pyHKINN MpU pelIeHHH Hepa-
BEHCTB.

Pemennie HepaBEHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM PA3TUYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUUYeCKUX METOJOB I PEIICHHS COJEP)KATEeNbHBIX 3a7a4 U3 Pa3IudYHBIX 00-
JlacTed HayKu U NpakTUku. IHTeprpeTupoBaHue pe3yabTaTOB C yYETOM PEaAJIbHBIX OTPAHUYEHUMN.

Tema 1.2 @ynxkuum u rpaguku

Oyukuuu. O61acTh ONpEeNIeHNs 1 MHOXKECTBO 3HAUeHU; Tpaduk QyHKIMHU, TOCTpOeHHE Tpad u-
KOB (DYHKILUH, 3aJaHHBIX PA3IIMYHBIMU CLIOCOOAMH.

CpoiictBa QyHKIUMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OFPAaHUYEHHOCTh, NEPUOJUYHOCTD.
[IpomexxyTku Bo3pacTaHusi W yObIBaHMSA, HAaUOOJIbIIEe M HAUMEHbIIEE 3HAUYEHUS, TOUKH IKCTpeMyMa.
I'padmueckas nuntepnperanus. [Ipumeps! pyHKIMOHATBHBIX 3aBUCUMOCTEN B peaslbHBIX MpOIleccax U sB-
neHusax. Apupmernueckue onepauuu Haj QyHkuusaMu. CnoxHas QyHkius (kommosunus). [lonsrtue o
HENpPEepHIBHOCTU (YHKITUH.

Ooparnbie pynkun. O61acTh onpeaenaeHus u o0nacTh 3HaUeHU oopaTHoil GpyHkiuu. ['paduk 06-
paTHON (HYyHKIUH.

Buabl yueOHoI 1eATeJIbHOCTH

O3HakoMJICHHE C MOHATHEM NEPEMEHHOM, IPUMEpaMH 3aBUCUMOCTEN MEXAY NePEMEHHBIMU.



O3HakoMJIeHHE C TIOHATHEM rpaduka, onpeencHre MPUHAIEKHOCTH TOYKU IpaduKy (yHKIUU.
Omnpenenenue 1o ¢hopmyJsie mpocTenIeld 3aBUCUMOCTH BUa ee rpaduka. Beipakenue 1o ¢hopmyse oaHON
nepeMeHHoi uepe3 npyrue. O3HakoMIIeHHE ¢ orpeneneHueM QpyHkiuu, GpopmynupoBanue ero. Haxox-
JeHre o0JjacTu onpeaeneHus U obsnactu 3HaueHuM QyHkuuud. O3HaKOMIIEHHE ¢ TpUMepamMu (QyHKIHO-
HAJIBHBIX 3aBUCHUMOCTEH B pealIbHBIX MPOIEccax U3 CMEXHBIX TUCIMIUINH. O3HaKOMIIEHHE C JI0Ka3aTelb-
HBIMH PACCYXJACHHUSIMH HEKOTOPHIX CBOMCTB JIMHEWHOUN U KBaJpaTUYHON (QYyHKIUH, IPOBEACHUE UCCIIE0-
BaHUs JTUHEHHOW, KYCOYHO-TUHEHHON, APOOHO-IMHEHHOW M KBaApaTUIHONH (DYHKIUH, TTOCTPOCHUE HUX
rpadukoB. [Toctpoenue u urenue rpadpukoB ¢yHkuuii. Uccnenosanne ¢ynkuuu. CoctaBieHue BHAOB
(GyHKIMH IO JAHHOMY YCIIOBHIO, PEILICHHE 3a7]ad Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIIMH.

Wzyuenune nouamus obpamuoi yHkyuu, OTNpeneNeHne BUla U MOcmpoeHue epaguka oopamHoi
dyHKyuu, HaxodcoeHue ee ooracmu onpedeneHus u ooracmu 3Haveru. [IpumeHeHne CBOMCTB GyHKIIHMA
IIPU UCCIICIOBAaHUH YPAaBHEHUHN M PEIICHUH 334 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHITHEM CJIOKHOU (DYHKITUU.

Tema 1.3 Kopnu, crenenn u jorapu@pmsl

Kopuu u crenenu. Kopuu HaTypanbHOUM cTeneHH U3 unciaa U UX cBoicTBa. CTeNneHu ¢ paluoHallb-
HBIMM I10Ka3aTelsiIMU, UX cBOMCTBA. CTENEeHU C NEHCTBUTENIBHBIMU NOKa3aTessiMU. CBOWMCTBA CTENEHU C
JNEUCTBUTEIILHBIM ITOKA3aTeJIEM.

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

IIpeoOpa3oBanue anrebpanyeckux BblpakeHHH. [IpeoOpa3oBaHue palOHAIBHBIX, UPPALUOHAIb-
HBIX, CTETIEHHBIX, I0KA3aTEIbHbIX U JIOTAPU(PMUUECKUX BbIPAXKECHUH.

IToka3zarenbHast u norapudmudeckas ¢pyHkuuu. Onpenenenuss GyHKUUH, UX CBOMCTBA U rpadUKH.
[IpeoOpaszoBanust rpadukoB. IlapamnensHpiii MepeHOC, CUMMETPHSI OTHOCUTEIFHO OCeH KOOpAWHAT, U
CUMMETpHUSI OTHOCUTEJIBHO Haydaja KOOPAHMHAT, CAMMETPUS OTHOCUTENBHO IPSIMOM, PACTSKEHUE U CKa-
THE BIOJIb OCEN KOOpAHHAT.

IToka3zarenbHble U Jorapupmuueckue ypaBHeHHs. OCHOBHbBIE IMPUEMbl UX pellieHHs (pa3iokKeHue
Ha MHOKUTEJIN, BBEJICHHE HOBBIX HEM3BECTHBIX, MOJCTAHOBKA, T'pauueCKUil METON).

IToka3zarenbHble U Jorapupmuueckie 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 U CBOWCTB KOpPHEW. Brluncienue u cpaBHEHUE KOp-
Heil, BBINOJHEHWE MPUKHUIKK 3HaueHHust KopHs. IIpeoOpa3oBaHue 4MCIOBBIX U OYKBEHHBIX BBIpAXKEHUH,
coJiepKallMX paauKaibl. BelonHeHne pacyeToB 1o ¢opMysiaM, COAEpKALUIUM PaJuKaibl, OCYIIECTBIISS
HE00XO0/AMMBbIE TIOJICTAHOBKHU M NpeoOpa3oBaHus. OnpeneneHne paBHOCHIBHOCTH BBIPRXKEHUH ¢ paguKa-
namu. Pemenune nppannoHanbHbIX ypaBHEHHH. O3HaKOMJIEHHE C TIOHATUEM CTENEHU C JeHCTBUTEIbHBIM
nokaszareneM. HaxokaeHue 3HaueHHMH CTENEHHW, UCMONb3ys NP HEOOXOAMMOCTH HHCTPYMEHTaJbHbIE
CpeAcTBa. 3allUChIBAHUE KOPHS N- CTENEHH B BUJIE CTENEHU C APOOHBIM IOKa3areneM U HaooopoT. dop-
MYJIMPOBAaHHUE CBOMCTB CTEIICHEW. BbIUKCIIEHHE CTENEHEN ¢ pallMOHAJIBHBIM II0OKA3aTeNIEM, BBIIIOJIHEHUE
MIPUKUIKY 3HAUEHUS CTENeHH, CpaBHEeHUE crerneHeil. [IpeoOpa3oBanre yncaoBbIX U OyKBEHHBIX BbIpaXe-
HUH, coiepKAIMX CTENEHH, IPUMEHsISI CBOMCTBA. Pemenne nokasarenbHbIX ypaBHeHHH. O3HaKOMIIEHHE
C IPUMEHEHUEM KOPHEW M CTENEHE! IIPHU BBIYUCIICHUHU CPEIHUX, IIPU ACIECHUU OTPE3Ka B «30JI0TOM Ccede-
HUW». Perienne npukiaasbix 3a7a4 Ha CJI0KHbIE IIPOLICHTHL.

Brinonnenue npeodpazoBaHuil BeIpaXeHH, MpuMeHeHHe GopMyJ, CBA3aHHBIX CO CBOMCTBaMHU CTe-
neHei u jorapudmos. OnpeneneHrne 001aCTH AOMYCTUMbIX 3HaYEHUN JOTapH(PMHUUECKOTO BBIPAXKECHUSI.
Pemenue norapudmuueckux ypaBHEHHH.

Brruucnienue 3HaueHuit QyHKIMHM 1O 3HaueHHIO apryMmeHTa. OmnpeneneHue MONI0KEHUS TOUKU Ha
rpaduke Mo ee KoopaAuHAaTaM U HaoOopoT. Mcronp3oBannue CBOMCTB (DYHKIMM 711 CpaBHEHUSI 3HAYCHUHN
creneHei u norapudmos. [locTpoeHne rpadMKoOB CTENEHHBIX U JOrapupMHUUECKUX (HYHKIIMH.

Pemienue noka3aTenbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB MO U3BECTHBIM AJITOPHT-
MaM.



Pa3znesn 2 OCHOBBI TPUTTOHOMETPUHN

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

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

OcCHOBHBIE TPUTOHOMETpUYECKUE TOXAeCcTBA. PopMynsl npuBeaeHus. @opmyiibl ciioxxeHus. Pop-
MyJibl yiBOeHHs. DOpMyJIibl NOJOBUHHOTO yIia.

[TpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPHUECKUX BhIpakeHHi. [IpeoOpazoBaHne CyMMBI TpH-
TOHOMETpUYEeCKUX (PYHKIMH B MPOU3BEICHUE U MPOU3BE/ICHUS B CyMMY. BbipaxkeHue TpuronomeTpuye-
CKUX (DYHKIMIA Yepe3 TaHT€HC IMMOJIOBUHHOTO apryMEHTa.

Tpuronomerpuyeckue ¢pynkiuu. CBolcTBa U rpaduKu CHHYyca, KOCUHYCA, TAHTCHCAa U KOTaHTeHca.
[TpeoOpazoBanus rpaduxos. [lapamiensHbIi IepeHOC, PACTHKCHHUE U C)KATHUE BIOIL OCEH KOOpIAUHAT.

Buabl yueOHo# 1eATeJIbHOCTH

N3yuenne pagnaHHOrO METO/Ia U3MEPEHNUs YIJIOB BPAILEHUS U UX CBS3M C rpaaycHOM mepou. M3o-
OpakeHHe YIJIOB BpPAIICHHs Ha OKPYKHOCTH, COOTHECEHUE BEIMYMHBI yIJIa C €r0 PacloOKEHHUEM.

DopMyIMpPOBAHUE ONPENEICHUN TPUTOHOMETPUUYECKUX (DYHKUIUN AJI YIJIOB IOBOPOTAa M OCTPBIX
YTJI0B MPSIMOYTOJIBHOTO TPEYTOJIbHUKA M OOBSICHEHHE UX B3aMMOCBS3H.

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB JJIs BBIYMCIICHUS 3HAYEHUW TPUTOHOMET-
pudeckux QYHKIUHN MO OTHOM U3 HUX.

N3ydyeHne ocHOBHBIX (OPMYJT TPUTOHOMETPHUH: (POPMYJIBI CIIOKEHHUS, YABOEHUS, IPeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKUX (DYHKIMN B MPOU3BEICHUE U MPOU3BEICHUSI B CYMMY U NMPUMEHEHHE MPHU
BBIUHCJICHUH 3HAUYEHUSI TPUTOHOMETPUYECKOTO BHIPAKEHUS U YIIPOLIEHHUS €TO0.

O3HakoOMJIEHHE CO CBOMCTBAMU CHMMETPUU TOYEK HA €IMHUYHON OKPYKHOCTH U MPUMEHEHHE UX
JUId BbIBOJIA (DOPMYJI IPUBEACHHUS.

O3HakOMJICHHE C TIOHITHEM HEMPEphIBHOM mepuoanueckod GyHKuuuU, GpopMmynupoBaHHe CBOWCTB
CHUHYCa M KOCHHYCa, IOCTPOEHHUE UX TPaPHUKOB.

O3HakoMJICHHE C TOHATUEM FApPMOHMYECKUX KOJIeOaHUN U MPUMEPaMU F'ApMOHUYECKUX KOJIeOaHM
JUIS OIIMCAHMSI ITPOLIECCOB B (PU3UKE U APYTUX 00JIaCTAX 3HAHUSL.

O3HakoMJICHHE C TIOHATHEM Pa3phIBHOM Meproarueckoi (yHKIMU, (OPMYIMPOBAHUE CBOMCTB TaH-
reHca U KOTaHIeHca, IOCTPOEHUE UX TPaduKOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPaBeHCTBA

TpuroHomeTpruyeckue ypaBHEHMsI U HEpaBeHCTBa. [Ipocrelimme TpUroHOMETpUUECKUE ypaBHEHUS.
Tpuronomerpuueckue ypaBHeHHs. OCHOBHBIE MPUEMBI X pEIIeHUs (pa3ioXKeHHe Ha MHOKUTENIH, BBe-
JIeHHEe HOBBIX HEU3BeCTHBIX). [IpocTeiine TpUroHoMeTpuuecKue HepaBeHCTBa.

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

Buabl yueOHoil 1eATEIbHOCTH

O3HakoOMJICHHE C TOHSATHEM OOpaTHBIX TPUTOHOMETpHueckux (pyHkmuil. M3ydeHue ompeneneHui
apKCcHHyca, apKKOCHHYCa, apKTaHT'eHca 4Kcia, (OopMYyIMpPOBAHUE WX, M300pakeHHWE HA €IMHUYHON OK-
PY’KHOCTH, IPUMEHEHUE MPU PEILICHUH YpaBHEHHH.

Pemenue no ¢gopmynaMm U 1Mo TPUTOHOMETPHUUECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPUYECKUX
ypaBHeHuH. [IpuMeHeHne o0mMX METOIOB PEIICHUs] YpaBHEHHUH (IIPUBEICHUE K JIMHEHHOMY, KBaJpaT-
HOMY, METOJ Pa3JI0KEHUs] Ha MHOXXUTEIM, 3aMEHbl TIEPEMEHHOM) MPU PEeIICHUH TPUTOHOMETPHUYECKHX
ypaBHEHUN. YMEHHE OTMeUaTh Ha Kpyre pelieHus: MpOCTEHIINX TPUTOHOMETPUUYECKIX HEPABEHCTB.

[TpumeHeHHne CBOMCTB (DYHKIMA A CpaBHEHUS 3HAUEHHUM TPUTOHOMETPUYECKUX (DYHKIIHH, pere-
HUS TPUTOHOMETPUYECKUX YPABHEHUH.

[TocTpoenue rpadKoB 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIUH 1 olpeesieHue 1o rpadukaM ux
CBOMCTB.

Pasznen 3 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tema 3.1 IlpousBoaHasi pyHKIMHU U ee IPUMEHEHHE



IMocnenoBarenbHocTH. CIIOCOOBI 3aJaHUs U CBOICTBA YHCIIOBLIX HOcienoBarenbHocreil. [lonstue o
npenene mnocienosareabHocTu. CylecTBOBaHME IMpeniesa MOHOTOHHOW OTPAaHMYEHHOW IOCIIEN0BATENb-
Hoctu. CyMMHpOBaHHE TIOCIIEI0BATEIbHOCTEH. beCKOHEYHO yObIBaroIasi reOMeTprUIecKast MporpeccHst 1
ee cymma.

[TpousBonnas. IlonsaTe o mpousBOAHON (YHKIMH, €€ TE€OMETPHUECKUH U (PU3NYECKHI CMBICI.
VYpaBHeHHe KacaTenbHOU K rpaduky GyHkuuu. [Ipon3BoaHbIe CyMMBI, Pa3HOCTH, IPOU3BEAECHUS, YACTHO-
ro. [Ipon3BoiHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH. [IpuMeHeHne MpoOM3BOMHONW K HCCIIEIOBAHHIO
byHKIMA 1 mocTpoeHnto rpadukoB. [Ipon3BoaHbIe 00paTHOW (PYHKIIUY U KOMITO3UIIMH (PYHKITHA.

[IpuMepsl UCIIONIB30BaHUS ITPOU3BOAHON I HAXOXKACHUS HAWIYYIIEro peuleHUs B IPUKIIATIHBIX
3ajavax. Bropas npousBoaHas, ee reomerpuueckuil u ¢uznyeckuil cmbici. Haxoxnenue ckopoct Juist
nporiecca, 3aJaHHOTO (OPMYIIOi U TpaprKOM.

Buabl yueOHO# 1eATeJIbHOCTH

O3HaKOMJICHHE C TOHATHUEM YHWCIIOBOW IMOCIENOBATEIBHOCTH, COCOOAMH €€ 3aJaHHsl, BBIYHCIIE-
HUSIMH €€ WwieHOB. O3HaKkomuenue ¢ nonsamuem npeoeia nocieoogamenvrhocmu. O3HaAKOMIIEHUE C BbIYHC-
JICHHEM CYMMBI O€CKOHEYHOTO YMCIIOBOTO psifia Ha MPUMEPE BBHIYMCICHUSI CYMMBl OECKOHEYHO YOBIBAIO-
el reoMeTpudeckoil nporpeccun. Pemenue 3ai1a4 Ha npuMeHeHue (GopMysbl CyMMbl OECKOHEUHO YOBbI-
BAOIIEW Nr€OMETPUYECKON IPOTPECCUMN.

O3HakoMJIeHHE € TOHATHEM NpPou3BOAHOW. M3yueHue u ¢GopmynupoBaHue ee MEXaHHYECKOTO U
F€OMETPUYECKOIO CMBICIIA, U3YyYEHUE AITOpPUTMa BBIYMCICHUS IIPOU3BOJAHOM HA IPUMEPE BBIYMCICHUS
MI'HOBEHHOH CKOPOCTH M YIJI0BOro ko3¢ ¢uimenrta kacateapHol. CocTaBiieHHE ypaBHEHUsI KacaTelbHOM
B o0mmeM Buje. YcBOoeHHE TpaBwil AuddepeHnnpoBanus, TabIUIIbI MPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHK-
i, npuMeHenue s auddepeHuupoBanmst pyHKIMA, COCTaBICHUs ypaBHEHUs KacaTeabHOH. M3yueHnue
TEOpEM O CBSI3M CBOMCTB (PYHKIIMH M IIPOU3BOJIHOM, popMynupoBka ux. [IpoBeneHne ¢ moMOIIbI0 Mpou3-
BOJIHOM uccnenoBaHus (PyHKIMH, 3aaHHON (OpMyNoi. Y CTaHOBIEHUE CBA3HM CBOMCTB ()YHKLIMU U MPO-
W3BOJIHOM IO MX IpaduKam.

[TpuMeHeHHe TPOU3BOAHOM JUIsl peleH s 3a/1a4 Ha HaX0Xk/IeHHe HanOoblIero, HAMMEHbIIETo 3Ha-
YEHUS U Ha HAXOXKICHUE SKCTPEMYMA.

Tema 3.2 UHTerpaj u ero npuMeHeHue.

IlepBooOpasHas u uHTerpan.llpumenenne onpeaeaeHHOro MHTErpaiga A HaXOXKICHUS IUIOLaan
KpuBosnnHenHoM Tpanenuun. ®opmyna HetoTona-JleitOuuna. [Ipumepsl npumMeHeHUs HHTErpaia B PU3UKe
U TEOMETPHUH.

Buab1 yueOHoii 1eATeIbHOCTH

O3HakoMJICHHE C TTOHATHEM MHTerpaja U nepBoodpasHoil. M3ydyeHue npaBuia BBIYUCICHUS NIEPBO-
oOpasHoii u Teopembl HptoToHa- JleiiOHuIa. Pemenne 3a1ad Ha cBSA3b IEpBOOOPA3HOM U €€ TPOU3BOIHOM,
BBIUHCIIEHHE [1EPBOOOPA3HOI Il JaHHOM (QyHKIIMH.

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

Paszgea 4 TEOMETPUSA

Tema 4.1 KoopauHaThbI U BEKTOPBI.

[IpsimoyronbHas (AekapToBa) cUcTeMa KOOpJIMHAT B MpocTpaHcTBe. DopMysa pacCTOSHUS MEXKIY
JBYMSI TOUKaMu. YpaBHEHUs c(Hephl, INTOCKOCTH U TPSIMOM.

Bextopsl. Monyinp BekTopa. PaBeHCTBO BEKTOpOB. CI0’KEHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha
yucio. PaznojkeHne BeKTopa 1Mo HampaBiIeHUSAM. YTOJ MeXAy IByMs BekTopaMu. [Ipoekius BekTopa Ha
ocb. Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHNE BEKTOPOB. Mcnonp30BaHNE KOOPAUHAT U BEKTOPOB
[IPU pEIIeHUN MaTeMaTUYECKUX U MPUKIAIHbIX 3a/ad.

Buabl yueOHoil 1eATEIbHOCTH

O3HakOMJIEHHE C MOHATHEM BeKTOpa. V3yueHue qexkapToBoil CUCTEMbl KOOPJAUHAT B IPOCTPAHCTBE,
IIOCTPOEHHUE IO 3alaHHBIM KOOpJAMHATaM TOYEK U IJIOCKOCTEH, HaX0XKACHUE KOOPAMHAT TOYEK.

Haxosxnenne ypaBHEHUN OKPY)KHOCTH, Cepbl, TUIOCKOCTH. BBRIYUCICHNE pacCTOSHUN MEXIy TOY-
kaMu. M3yueHune cBOWCTB BEKTOPHBIX BEJITMYMH, PABUII Pa3I0KEHUsI BEKTOPOB B TPEXMEPHOM IIPOCTpaH-



CTBE, IPAaBWJI HAXOXK/ECHUs KOOPAMHAT BEKTOpa B IIPOCTPAHCTBE, NIPABUII IEUCTBUI C BEKTOPAaMH, 3aJaH-
HBIMH KOOPJIMHATaMH.

[IpuMeHeHne TeopuH IpU PELICHUM 3a]a4 Ha ACHCTBUSA C BEKTOpaMmu. M3ydeHue CKalsipHOro mpo-
U3BENICHUS BEKTOPOB, BEKTOPHOI'O YPaBHEHUS MPSMOM U IIJIOCKOCTH

IIpuMeHeHHe Teopur IpU PELICHUM 3a1ad Ha JEHCTBUA C BEKTOPaMH, Ha KOOPAMHATHBIM METOZ,
IIPUMEHEHHUE BEKTOPOB Ul BEIYUCIICHHS BEJIMYUH YIJIOB U PACCTOSHUM.

O3HaKOMJIEHHE C J1I0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHH O B3aUMHOM PACIIOJIOKEHNUHU MPSAMBIX U
IJIOCKOCTEN € NCIOJIb30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonokeHue AByX NpsIMbIX B IPOCTpaHCTBe. [lapanenbHOCTh NPSMOM U TIIOCKOCTH.
[TapannenpHOCTB TIOCKOCTEN. [lepneHAuKYISIPHOCTD MPSAMOM U TUIOCKOCTH.

[lepneHquKyIsIp ¥ HAKJIOHHAs. YTOJ MEXAY IIPSAMOM U IUIOCKOCTBIO. JIBYIrpaHHBIN yroJl.

VYron mexnay miaockocTsaMu. [lepneHaukynspHOCTh ABYX IUIOCKOCTel. I'eomeTpuyeckue mpeodpa-
30BaHMs IIPOCTPAHCTBA: MMAPAUICIBHBIN NIEPEHOC, CUMMETPUs OTHOCUTENBHO IIIOCKOCTH. [lapamnensnoe
npoektupoBanue. [Inomans oproronansHoi npoekiuu. M3006paxkeHne npocTpaHCTBEHHBIX PUTYP.

Buab1 yueOHoii 1eATEIbHOCTH

@opMynHpOBKa U MPUBEICHUE 0KA3aTEIbCTB IMPU3HAKOB B3aUMHOIO PACHOJIOXKEHUS MPSMBIX U
mIockocTeil. Pacio3HaBaHue Ha deprexkax M MOACIAX PAa3jIMYHBIX CIIy4aeB B3aUMHOIO PACIIOJIOKEHUS
MPSAMBIX U IUIOCKOCTEH, apr'yMEHTUPOBAHUE CBOUX CYKJIEHUWU. DOpMyJIHUpOBaHUE ONPEACICHUH, TPU3Ha-
KOB M CBOMCTB MapajyiebHbIX U NEPIEHIUKYISAPHBIX MJIOCKOCTEH, ABYIPAHHBIX U JINHEHHBIX yIiioB. BoI-
MIOJIHEHUE TTOCTPOEHUS YIJIOB MEXIY MPSAMBIMH, MPSMON U TUNIOCKOCTBIO, MEXKY MIIOCKOCTAMHU IO ONKCa-
HUIO M PACllO3HABaHUE UX Ha Mojensax. lIprMeHeHHe MpHU3HAKOB U CBOMCTB PACHOJIOKEHUS MPSIMBIX U
TJIOCKOCTEH MpH penieHuu 3aaad. M3o0paxeHne Ha pUCYHKAaX U KOHCTPYHPOBAaHHE HA MOJAEISAX MEepIeH-
JUKYJISPOB M HAKJIOHHBIX K IJIOCKOCTH, IPSIMBIX, MapajlielbHbIX IUIOCKOCTEH, YIJIOB MEXIY IPSIMOU U
MJIOCKOCTBIO U 000CHOBAHUE MOCTPOSHHUSI.

Pemenue 3aau Ha BBIUMCIIEHHE T€OMETPUUECKHUX BeMWYMH. OTNKMCBhIBAHUE PACCTOSHUS OT TOUKH J10
IJIOCKOCTH, OT IPAMOH 10 TNIOCKOCTH, MEXY INIOCKOCTAMHU, MEXY CKPEIMBAIOIUMU IPIMBIMHU, MEKIY
MIPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.

dopMynupoBaHHE U JIOKa3bIBAaHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeMbl CYIECTBOBAHUS,
cBoiicTBa). 300pakeHue Ha yepTexax U MOJEISAX PACCTOSIHUS U 000CHOBaHHE CBOMX CyxaAeHul. Ompe-
JIeTICHUE U BBIUMCIIEHUE PAacCTOSIHUM B mpocTpaHcTBe. [IpuMenenue popmyll U TeopeM MJIaHUMETPUH A1
peuieHus 3aga4. O3HaKOMJIEHHE C MOHSATUEM MApAJIIENIbHOTO MPOEKTUPOBAHUS U ero cBoiictBamu. dop-
MYJIMPOBAHHE TEOPEMBI O ILIOIAAN OPTOrOHAIBHOM MPOEKIIMN MHOTOYT OJIbHHKA.

[Ipumenenue Teopuu A 0OOCHOBAHUS MOCTPOCHUN M BBIYUCIECHUNA. APryMEHTUPOBAHHUE CBOMX
CYXJIEHHUI 0 B3aMHOM pacIoJIOKEHUH NPOCTPAHCTBEHHBIX QUTYP.

Tema 4.3 MHOTrOrpaHHMKH M KpPyIJble Teja

Bepuunsl, pebpa, rpanu MHororpaHHuka. PassepTka. MHoOrorpaHubsle yribl. Buimykiibie MHOTO-
rpanHukd. Teopema Oinepa. [Ipusma. IIpsimas n HakitonHas npusMa. [IpaBunbsHas npusma. [lapannene-
nunen. Ky6. [Tupamuna. IlpaBunbHas nupamuga. Ycedennas nupamuaa. Terpasap. Cummerpuu B KyOe,
B Iapauienenunese, B npusme u nupamuze. Cedenus kyba, Mpu3Mbl U IUPAMUIbL.

[IpencraBnenue o MpaBUIbHBIX MHOTOIPaHHUKAX (TeTpa’ipe, Kyde, OKTa’ape, 10JeKadape U UKO-
carape).

Hunuuap u KoHyc. YceueHHbIH kKoHyc. OCHOBaHUE, BBICOTa, OOKOBasi MOBEPXHOCTb, 0OpazyroIas,
paszBeptka. OceBble CeUEHUsS U CeUeHUs, Mmapauienbubie ocHoBaHuto. lllap u cdepa, nux ceyenus. Kaca-
TebHAasl IIOCKOCTH K cepe.

O6beM u ero uzmepenus. arterpansnas ¢popmyna oobema. Gopmynsl oo0bema Kyda, IpSIMOYToiib-
HOTO TMapajulesenunena, npu3Msl, HuimHapa. opmyssl o0beMa mupaMuabl U KoHyca. @OpMyIibl IO a-
11 TOBEPXHOCTEN IUIUHIPA U KoHyca. DopMyiiel 00beMa M1apa U IIOMmaaAn chepsl.

[TonoGue ten. OTHOIIEHUS MUIOLIA/IeH TOBEPXHOCTEH U 0O0BEMOB MOTOOHBIX TEJ.
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Buab1 yueOHoii 1eATeIbHOCTH

Onucanne ¥ XapakTepUCTHKA PA3JIMYHBIX BUJOB MHOTOTPAHHUKOB, TIEPEYUCICHUE UX DIIEMEHTOB U
cBoiicTB. M300paskeHre MHOTOIPAaHHHKOB M BBHIMOJIHEHHE MOCTPOCHHUS Ha W300PKEHHSIX U MOZIEISIX
MHOTI'OI'PaHHHUKOB. BbluKciIeHNEe JTUHEHHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUIypalysiX,
apryMEHTHPOBAaHUE CBOMX CYXACHUH. XapakTepuCTHKa M U300paKEHHE CEUCHUS, pA38epmMKU MHO20-
2panHuKos, BbIUUCIIEHUE IuIomaaei nosepxHocreil. [loctpoenue npocremmx cedeHuil KyOa, MPU3MBL,
nupamubl. [IpuMenenne pakToB U CBeIEHUH U3 TUIAHUMETPHH.

O3HakoMJIEHHME C BUJAMU CUMMETPH B IPOCTPAHCTBE, (YOPMYIUPOBAHUE ONPEAEICHUN U CBONUCTB.
XapakTepuCTUKa CHMMETPHUHM TEJ BPALCHUS U MHOTOIPAHHUKOB. [IpuMeHEeHNe CBOMCTB CUMMETPUU IIpU
pewieHuy 3aaad. Mcnosb3oBaHue NpuOOPETEHHBIX 3HAHMH JUISI MCCIENIOBAaHHUA M MOJEIUPOBaHUS He-
CIIOKHBIX 3a/1a4. M300pakeHne OCHOBHBIX MHOTOTPAHHUKOB M BBIIIOJIHEHHE PUCYHKOB IO YCIOBHUSM 3a-
nad.

O3HakoMJICHHE C BHJAaMH TeJ BpalleHus, (opMyIupoBaHHE WX ONpEeAETeHUN U CBOHCTB. Dopmy-
JMPOBAHKE TEOPEM O CEUYEHHUH IIapa INIOCKOCTBIO M INIOCKOCTH, KacaTelbHOH K cdepe. XapakTepucTHKa
U U300pakeHUe Tell BpallleHUs, UX pa3BEpPTKH, ceueHus. PelnieHue 3agad Ha MOCTPOCHHE CEUEHUH, BbI-
YHCJICHUE JUIMH, PACCTOSIHUM, YIJI0B, Iuionanei. IlpoBenenne nokasaTelbHBIX PacCyKIECHUN MpU pelie-
HuM 3a71a4. [[puMeHeHne CBOWCTB CHMMETPUH TIPU PEHICHUH 33/1a4 Ha TeJla BPAIIeHUs, KOMOMHAIIUIO Tell.
N300pakeHre OCHOBHBIX KPYTJIBIX T€J M BBIIOJIHEHUE PUCYHKA 10 YCIOBHIO 3a/1a4H.

O3HakOMJIEHHE C MOHATHAMM IUIOIIAIU U 00beMa, akcuOMaMu U cBoiicTBamu. Pemenue 3agay Ha
BBIUMCIICHHUE IUIOIIAJIeH TUIOCKUX (UTYp C IPUMEHEHHEM COOTBETCTBYIOLIMX (OpMYyN U (akTOB U3 IUIa-
HUMeETpHH. V3ydeHne TeopeM O BBIYHCICHHHA 00bEMOB MPOCTPAHCTBEHHBIX TEJl, PEUICHUE 3a/1a4 Ha TPH-
MeHeHue (GopMya BbUMCIIeHUs: 00beMoB. M3ydenue (hopMyn Ui BBIYUCICHUS IJI0LIA 1l TOBEPXHOCTEH
MHOTOTPaHHHUKOB M TeJ BpameHus. O3HaAKOMIJIEHHE C METOJIOM BBIYMCIICHUS TUIOIIAAH TOBEPXHOCTH c(he-
pbl. Penienne 3aa4 Ha BBIYMCIICHHE IIJIOMAIEH TOBEPXHOCTU IIPOCTPAHCTBEHHBIX TEJI.

Pazgen 5 KOMBUHATOPUKA, CTATUCTHKA U TEOPUSA BEPOSITHOCTEM

Tema 5.1 DiieMeHTBI KOMOMHATOPHKH

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

CaoiicTBa OMHOMUHAJIBHBIX KO3 dumenToB. Tpeyronbauk Ilackans.

Buabl yueOHoil 1eATEIbHOCTH

N3ydenue npaBuil KOMOMHATOPUKH U NPUMEHEHHE MPU PELIEHUH KOMOMHATOPHBIX 3a/ad JJisi COo-
CTaBJICHUSI MEHIO.

Pemenne koMOMHATOPHBIX 33a4 METOZOM Iepedopa U MO MPaBHIly YMHOKEHUS.

O3HakoMJICHHE C MOHATUSAMHU KOMOMHATOPHKH: pa3sMELCHUSIMU, COUETaHUSIMU, TIePECTaHOBKaMU U
¢dbopmynamu Ui ux BbruuciaeHus. OObsCHEHUE U MpUMeHeHue GopMyJl Uil BBIYMCIECHUS pa3MEIleHUH,
NEPECTAHOBOK M COYETAHMUU NpPH PELICHUU 3a/ad Ul COCTaBlIeHHsS MeHi0. O3HaKOMJICHHE ¢ OMHOMOM
Hprorona u tpeyrospHukom Ilackans. Pemienune mpakTH4eCKHX 3ajlad C MCIOJIb30BAHUEM MOHITHH U
MIPaBUI KOMOMHATOPHUKH.

Tema 5.2 DiieMeHTBHI TeOPHH BEPOATHOCTEH M MATEMAaTHYeCKOI CTATHCTHKH

CoObITHE, BEPOSTHOCTh COOBITHS, CIOXKEHUE U YMHOXKEHUE BeposiTHOCTeH. [loHsATHEe 0 He3aBHCH-
MOCTH COOBITHI. JIUCKpeTHas ciy4aiiHasi BeIMYMHA, 3aKOH €€ paclpeIeieHuUs.

UucnoBble XapaKTEPUCTUKU JUCKPETHOM ciydaiiHOHM BenuuuHbl. [loHSATHE O 3aKOHE OOJBIIMX YH-
CelL

[IpencraBienue AaHHbBIX (TaOJIULIbBI, AMATPAMMBI, TpadUKH), FeHepaibHasi COBOKYITHOCTb, BBIOOPKA,
cpeanee apupmernyeckoe, Meauana. [TonsTue o 3ajauax MaTeMaTHIECKOM CTATUCTHKU.

Buabl yueOHO# 1eATeJIbHOCTH

N3yueHne KIIacCHYECKOro OIPEACIIEHUs] BEPOATHOCTH, CBOMCTB BEPOSTHOCTH, TEOPEMBI O CyMME
BEpOATHOCTEN. PaccMOTpeHne pUMEpPOB BBIUMCICHUSI BEPOSATHOCTEH. PemieHue 3agay Ha BBIYMCIICHUE
BEPOSTHOCTEN COOBITHI. O3HAKOMIICHHE C MPEICTABICHUEM YHCIOBBIX JAHHBIX M UX XapaKTePUCTHKAMH.
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Pemenue MPAKTUYCCKUX 3aaa4 Ha 06pa60TKy YUCJIOBBIX JAHHBIX, BBIYUCJICHUC UX XaPAKTCPUCTUK.

3.2 TemaTuveckoe MJIAHUPOBAHNE Y4eOHOI0 MpeaMeTa

Y4yeOHast Harpy3ka o0y-
Yammuxcs

Bcero | B Tom unciie
Ilnanupyembie pe-

Pa3nen/ Tema IuCHMIIINHEI JeK npax 3yJIbTAThI 0CBOCHUSA
nu TH- JMCHMILINHBI
H, gyec-
ypo KHe
KH 3aHA
THA
Beenenue 2 2
JIP4, JIP9, MPI,
MP3, MP4, MP9,
asgen 1 Aaredpa 68 34 34 IIP1, IIP2, IIP3, IIP4,
IIP5, [IPS, IIP10,
IiPi2
JIP4, JIP9, MPI,
Tema 1.1. Pa3Butne noHATHS O YKCIIE 20 10 10 MP3, MP9, IIP1,

1IP2, IIP3, IIP4, IIP8

JIP4, MP1, MP3,

MP4, MP9, [IP],

Tema 1.2 @ynkiuu u rpapuxu 12 8 4 11P2, I1P5, TIPS,
IIP10, [1IP12

JIP9, MP1, MP3,

Tema 1.3 Kopau, ctenieHu u jorapudmel 36 16 20 MP9, I[IP2, [IP3,

IIP4, I[IPS, IIP10

JIP9, MP1, MP3,

azaes 2 OCHOBbI TPUTOHOMETPUM 32 15 17 MP9, TIP3, I1P4,
TIPS, IIP10

Tema 2.1 OCHOBHBIE OHSTHS TPUTOHOMET- JIP9, MP1, MP3,

pun. [IpeoOpa3oBaHusi TPUrOHOMETPHUUECKUX 20 9 11 MP9, IIP3, 11P4,
BBIPAKECHHI IIPS, IIP10

12



Tema 2.2 TpuroHomeTpuyecKkue ypaBHEHUS U
HEPaBEHCTBA

12

JIP9, MP1, MP3,
MP9, IIP3, 11P4,
1IP10

Paznen 3 Hauyaja MaTeMaTH4Ye€CKOI0 aHA-
JHu3a

66

36

30

JIPY, JIP13, MP1,
MP3, MP5, MP9,
1IP1, IIP2,1IP5, 11PS,
1IP10, IIP11, IIP12

Tema 3.1 [IpousBogHas GyHKIMH U €€ MTPHU-
MEHEHUEe

38

22

16

JIPY, JIP13, MPI,
MP3, MP5, MP?9,
IIP1, IIP2, IIP5, IIPS,
1IP10, IIP11, IIP12

Tema 3.2. UnTerpan u ero npuMeHeHne

28

14

14

JIP9, JIP13, MP1,
MP3, MP5, MP?9,
1IP5, IIPS, IIP10

Pasnen 4 I'eomerpus

54

22

32

JIP9, JIP13, MP1,
MP3, MP4, MP9,
1IP2, IIP3, IIP6, IIPS,
1IP10

Tema 4.1 KoopauHaTsl 1 BEKTOPBI

JIP9, MP1, MP3,
MP9, IIP6, IIPS,
1IP10

Tema 4.2 [Ipsimble U IJIOCKOCTH B IPOCTPaH-
CTBE

20

10

10

JIP9, MP1, MP3,
MP4, MP9, 1IP2,
1IP3, I1P6, IIP10

Tema 4.3 MHOrorpaHHMKH U KpyTJIble Tella

26

18

JIP9, JIP13,MP1,

MP3, MP4, MP?9,

IIP1, IIP 3, IIP 6,
1IPS, IIP10

Pazgen S KomOuHaTropuka, cTaTUCTUKA U
TeOpHUsi BEPOATHOCTEH

12

JIP4,JIP9, MP1, MP3,
MP9, IIP1, IIP7,
1IPS, IIP13

Tema 5.1 DneMeHThl KOMOUHATOPUKH

JIP4, JIP9, MP1I,
MP3, MP9, IIP1,
1IP7, IIP8

Tema 5.2 DnemMeHTBl TEOPUH BEPOSTHOCTEN U
MaTEMaTHYECKON CTaTUCTUKH

JIP4, JIP9, MP1I,
MP3, MP9, IIP1,
1IP71IPS, IIP13
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HpOMe)KYTO‘lHaﬂ aTTrecranus, B TOM YUCJIe
KOHCYJbTAallUHN

18

JIP4, MP9, I[IP1

Bcero

252

117

117
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4 YCJIOBUA PEAJIM3ALIMN YYEBHOI'O ITPE/IMETA

4.1 MaTepuaJbHO-TeXHMYeCKOe o0ecneyeHne
Jlns peanu3anuy IporpaMMbl ydeOHOTo IpeaMeTa MpelycMOTPEHbI CIeIyIoIUe ClelUaibHble 0-
MEIIEHUS] U OCHAILIEHUE:

Tun ¥ HauMeHOBaHHe CIENHAJILHOI0
OcHalleHHe ClenuaJbLHOro MoMeIeHus

NOMeLIeHUs
KabuHeT MareMaTu4ecKuX JAUCIHUILTHH Pabouee mecTo mpemopaBatrens: MEPCOHATIBHBIA KOMIIbIO-
Tep, paboune MecTta oOydJaronuxcs, J0cKa ydeOHas, ydeo-
Hasi MeOeIh

4.2 YyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecleyeHre peaJn3auuu NpPorpaMmMbl

OcCHOBHBIC HCTOYHUKH:

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

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

JlonosiHUTeIbHBbIE HCTOYHUKH:

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

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

MeToau4yeckue yKa3aHus:

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

2.Kurapesa J.P. HTerpan u ero mpuMeHeHue: padouas TeTpaab M0 AUCHUILIUHE «MaremaTtuka
JUIS CTYJ€HTOB TEXHUYECKOT0, COLIMAIbHO-3KOHOMUYECKOTro npoduiei. Maruuroropek: M3a-so Maruu-
TOropck.roc. Texs. yu-ta uM. I'.11. Hocoga, 2018.

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

4.CamuukoBa FO.H. Pa3Butne nousarus o uncne. @ynkuuu u rpaduxu: padbodast TeTpaap Mo TUCITH-
winHe «MaTtematukay 00111e00pa30BaTeIbHOTO LUKIA IS CTYIEHTOB CIEHUAIbHOCTEH TEXHUYECKOTO
npodwmia. Marauroropek: M3a-so Marauroropcek. roc.texs. yu-ta uM. I'.J1. Hocona, 2018.

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

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

7.AntponoBa H.B. OCHOBBI TPUTOHOMETPUU: METOAMUYECKUE YKa3aHUS K CAMOCTOSITEILHON padoTte
Mo JauciuiuimHe «MaremaTukay uisi 00yJaromuxcsi BceX crennalbHocTel. — Marautoropck: M3a-Bo
Marunutoropck. roc. Texs. yH-ta uMm. I .M. Hocosa, 2021. — 22 c.

IIporpammuoe obecnieuenne u UuTepHer-pecypcebli:

MSWindows 7 (moamuckalmaginePremium),

MSOffice 2007,

7 Zip,

HNuTepHeT-pecypenbl

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

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

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

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

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

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

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

8. ®denepanbHbIii 0Opa3zoBarenbHbI nmopTan «MHPOpMAMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIO-
MM B 00pazoBaHum». http://window.edu.ru/resource/832/7832
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5 KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS YYEBHOI'OITPEJIMETA

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. PazBuTHe NOHATHS 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 Tewma 2.1 OcHoBHbIC TTOHATUSA TpU- | JIP9, MP1, MP3, MPY, | [Ipakxmuueckas paboma (npax-
roHometpuu. [IpeoOpazoBanust 1IP3, ITP4, ITP8, ITP10 | muueckoe 3adanue)
TPHUTOHOMETPUYECKUX BBIPAKEHHU Tecm
8 Tewma 2.2 Tpuronomerpuueckue JIP9, MP1, MP3,MP9, | [Ipakxmuueckas paboma (npax-
YpPaBHEHUS U HEPABEHCTBA 11P3, ITP4, 11P10 muueckoe 3a0anue)
9 _ JIPY, JIP13, MP1, MP3,
Pa3nen 3 Hauana maremaTuue MP5, MP9, ITP1, ITP2, Tocm
CKOI'o a”HaJim3a I1P5, ITPS, I1P10,
IIP11, IIP12
10 JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma (npax-
Tema 3.1 [IpousBoaHas KLUU | ’ ’ ’ ’ P P D
e I/IMeHeli-II/Ie by MP5, MPY, IIP1, IIP2, | myyeckoe 3adanue)
P 1IPs5, ITPS, ITP10, Konmponvnas paboma
IIP11, ITPI12
11 | Tema 3.2. Unrerpan u ero npume- | JIP9, JIP13, MP1, MP3, | [Ipakxmuueckas paboma (npax-
HEHue MP5, MPY, IIP5, IIP8, | muueckoe 3adanue)
11P10 Konmponvnas paboma
12 JIPY, JIP13, MP1, MP3,
Pa3znen 4 I'eomerpus MP4, MP9, IIP2, IIP3, | Tecm
1IPé6, I1PS, IIP10
13 Tema 4.1 KOODHHATE H BEKTOPEI JIP9, MP1, MP3, MPY, | [Ipaxmuueckas paboma (npax-
' p P 11P6, ITPS, I11P10 muueckoe 3aoanue)
14 | Tema 4.2 [IpsiMble 1 TUTOCKOCTH B JIP9, MP1, MP3, MP4, | [Ipaxmuueckas paboma (npax-
TIPOCTPaHCTBE MPY, ITP2, IIP3, IIP6, | muueckoe 3adanue)
11P9, ITP10 Konmponvnas paboma
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15 | Tema 4.3 MuororpaHHuku u kpyr- | JIP9, JIP13, MP1, MP3, | [Ipakxmuueckas paboma (npax-

JIbIE TeNa MP4, MPY, IIP1, IIP 3, | muueckoe 3adanue)
11Po, ITPS, ITP10 Konmponvnas paboma
16 | Paznen 5 KomOunaTopuka, cra- JIP4,JIP9, MP1, MP3, Tecm
THCTHKA 1 Teopus BepositHocteii | MPY, IIP1, I1P7, I1PS,
IIP13
17 | Tema 5.1 DneMeHTbI KOMOMHATO- JIP4,JIP9, MP1, MP3, Ipaxmuueckas paboma (npax-
pUKH MPY, IIP1, I1P7, ITP8 muueckoe 3a0aHue)

18 | Tema 5.2 Onementsl Teopuu Bepo- | JIP4, JIP9, MP1, MP3, | [Ipaxmuueckas paboma (npax-
MPY, ITP1, ITP7,ITPS, muueckoe 3a0aHue)
IIP13

SITHOCTEW U MAaTEMATUYECKOU CTa-
TUCTHUKU

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

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

Kpurtepun ouneHKH NpaKTHYECKMX M KOHTPOJIBHBIX padoT

Ouenka "oTJM4YHO'" CTaBUTCA, €ClIM padoTa BHIIIOJIHEHA B MOJHOM 00BEME C COOIIOACHUEMHEO00-
XOJIMMOM TOCJIEIOBATEIbHOCTH JIEUCTBUIl; B OTBETE MPABWIIBHO U aKKYPAaTHO BBIIIOJIHEHBI BCE 3alIUCU U
BBIYHMCIICHHS.

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

Ouenka "y/10BJIETBOPUTEIBHO' CTaBUTCS, €CIHM padOTa BHINIOJHEHA HE MOJTHOCTHIO, HO 00BEMBBI-
MTOJTHEHHOM YaCTH TaKOB, YTO TMO3BOJISET MOJYYUTh MPABUWIHHBIC PE3YIbTAThl U BBHIBOBI;, B XOJ€ MPOBE-
JeHUs pabOThl OBUIH JOMYIIEHBI OITUOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CIM paboTa BBHIMOIHEHA HE MOJHOCTHIO WU 00B-
€MBBITIOTHEHHOHN YacTH pa0OThI HE TTO3BOJISET CAENATh MPABUIBHBIX BBIBOJOB.

5.2 IIpomMe:kyToUHAs aTTeCTAIMS

[TpomerxyTouHas aTTecTaysi 00y4aroIMXcsl OCYIIECTBISIETCS M0 3aBEPUICHUN U3YYEHUS MpeaMeTa
Y TIO3BOJISIET OMPEETUTh KaYE€CTBO M YPOBEHB €TI0 OCBOCHHUS.
dopMa IPOMEKYTOUHOHN aTTecTaluM 1Mo npeamMery «Martematukay - 1udPpepeHInpoOBaHHbIN 3a4eT

B | cemecTpe M 9K3aMeH BO 2 ceMecTpe.

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

Ne KonTpoJsbHbie Bonpocs! ¢ dpepeHunpPOBAHHOIO 3a4€eTa Tema
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1 | ®@ynkuus. CoiicTBa GyHKIMH: 007acTh onpeneneHus, Hyau Gynkmun, | Tema 1.2 OyHkmu u
POMEXYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTh-HEUETHOCTh, MOHOTOHHOCTb, | rpaduku
IKCTPEMYMBI, 00J1aCTh 3HAYCHUH.

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

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

8 | ®opmyibl npeobpazoBaHMs CyMMBbI U Pa3HOCTHU TPUTOHOMETPUYECKUX
(GyHKIMI B IPOU3BEICHHE.

9 npezeneHust 0OpaTHbIX TPUTOHOMETPUUECKUX (DYHKIIMHA.

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

Kpurepun onenkn n1udpgepeHInpOBaHHOIO 3a4eTa

- «OTINYHO» - TEOPETHUECKOE COAEPKAHUE KypCa OCBOECHO MOJIHOCTBIO, U3JI0KUII MaTepual
IPAMOTHBIMA3BIKOM B OIPEACIICHHOU JIOTMYECKOMIIOCIEA0BATEIBHOCTH, TOYHO MCIOJb3ysIMaTeMaTuyie-
CKYIO TCPMHHOJIOTHIO U CUMBOJIMKY;IIOKa3ajl YMCHUC UIUIIOCTPUPOBATH TCOPETUIYCCKUC IMOJIOKCHHUA KOH-
KpeTHbIMH. OTBeUall CaMOCTOSTENNbHO 0€3 HaBOAALIMX BOIIPOCOB MIPEIoiaBaTelsl.

- «XO0pouIo» -O0TBETYAOBJIETBOPSET B OCHOBHOM TpEOOBaHMSIMHA OLICHKY «OTJIMYHO», HO
IIPU ATOM MMEET OJIMH M3 HEJOCTATKOB:B M3JIOKECHUU JOMYIIEHBl HEeOOobIINe MPpoOesbl, He NCKa3UBIINE
MaTEMaTHYECKOECOAEP/KaHNE OTBETA;OIyICHBl OJUH — JIBA HEJOYETa IPU OCBELIEHUH OCHOBHOIO CO-
JepKaHKs OTBETA,UCIIPABIICHHBIE 10 3aMEYaHUIO [IPEII01aBaTells;

- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEPKAHNE Kypca OCBOCHO YaCTUYHO, HO IIPO-
0eJbl He HOCAT CYILIECTBEHHOT'O XapaKTepa, MMEIHCh 3aTPyJHEHUs UIIH JIOMYIIEHbI OIIMOKU B Ompesene-
HUU TOHATUHI,UCIIONb30BAHUM MaTEMAaTHYECKOM TEPMHMHOJIOTHH, YEPTEXKAX, BBIKJIAIKAX, UCIIPABICHHBIC
ITOCJICHECKOJIBKUX HaBOASIIMX BOIIPOCOB IIPENOAABATENS,

- «HeynoBIeTBOPUTENBHO» - TEOPETUYECKOE CONEPKAHME Kypca HE OCBOCHO, IOIYIIECHBI
OLIMOKHUB OIpPENETeHNU TMOHIATUH, MPU HUCIOJb30BAaHUM MaTeMaTHYEeCKOMTEPMHMHOJIOTUH, B PUCYHKaX,
YePTEIKAX HUIIN r’pa(i)m(ax, B BBIKJIaAKaX, KOTOPBIC HE UCITPABJICHBIIIOCIIC HECKOJIBKUX HABOJAIINX BOIIPO-
COB IIPEIOaBaTEIIA.

Ne Tunosble 3aJaHud IJ15 dIK3aMeHa Tema

Oo0s13aTeIbHAs 4aCTh

1 | Pemmre nmoka3ateibHOE YpaBHEHHE:

49x+1 =7

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

logi(2x —7) > —1.
2

Tema 1.3 Kopnu, crenenu u jo-
rapuQmMsI

3 | Yopocrure: Tema 2.1 OcHOBHBIE IOHATHSA
. Tpuronomerpuu. IIpeodpasosa-
cos2a + tg a sin 2a. P p peobp
HUs
TPUTOHOMETPUUYECKUX BBIPAXKE-
1305071
4 | Pemute TPUrOHOMETPUYECKOE YPABHEHUE: Tema 2.2 Tpuronomerpuyeckue
YPaBHEHHUS U HEPABEHCTBA
sin2x = —
2
5 | HaiiTi 3HaYeHHUE TIPOU3BOTHON B TOUKE X! Tewma 3.1 IIpousBogHas GpyHK-
o33 a2 LIUU U €€ IPUMEHEHNE
xX)=——x9 = 1.
f( ) 3x—1 ' 0
6 | Haiigute HauMeHblIIee 3HaYeHUE ()YHKITUH Tema 3.1 [IpousBoanas GpyHK-
LIMU U €€ IPUMEHEHNE
y =x3—x?—8x+4 naotpeske [1;7]. p
7 | Haiiaure mpoMeXyTKH BO3pacTaHus ()yHKIIUU: Tewma 3.1 IIpousBogHas GpyHK-
1 LIUU U €€ IPUMEHEHNE
4
==-x"—2x
Y=2
8 | BeIunCInTE HEONPEACTICHHbIN HHTETPaT: Tema 3.2 MHTerpai u ero npu-
MEHEHHE.
1
5 €OS X +2x — Vx| dx
9 | K miockoctu mpoBereHa HakiaoHHas MA wu mepneHaukyssip | Tema 4.2 TIpsiMble v IIIOCKOCTH
. . B IIPOCTPAHCTBE
MO, paBHbIil 15 cM. Yronm Mexay HakJIOHHOM M IJIOCKOCTBIO pocTp
cocrapmsier 30°. HaiifuTe JUTHHBI HAKIOHHOM U ee IIPOEKIIHH.
10 | Haiitu ckansipHOE MPOU3BE/ICHHE BEKTOPOB: Tema 4.1 KoopauHatsl 1 BEKTO-
= . 3. N . . PBIL.
a=(2; 3, —-4); b=(1;, -2; 1).
JlonoJHUTEIbHASI YaCTh
1 =3 (1\* Tema 1.3 KopHu, cTerneHu u jo-
Pemmre nokazarenbHOE HEPABEHCTBO: | = VA
2 8 rapu@mbl
2 | Pemute TPUTOHOMETPUYECKOE ypaBHEHHUE: 3sin?x — | Tema 2.2 TpUroHOMETPHYECKUE
_ ABHEHUS U HEPABEHCTBA
7 sinx cos x + 2cos?x = 0. P P
3 | BolukcauTe MUIONIAAb KPUBOJIMHEWHOI Tpareuu: Tema 3.2 MHTerpan u ero npu-
MEHEHHE.
y=x3% y=0; x=3.
4

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

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

— [[UU ¥ €€ IPUMECHEHUE
y =,/InsinZ.

KpuTtepun oneHkn 3k3aMeHa

- «OTIMYHO» - TEOPETUYECKOE COJIep’KaHHWEe Kypca OCBOEHO IOJIHOCTBIO, 0€3 IpoOernos,
yYMEHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TPOrPaMMOi yueOHbIe 3a/laHHsl BBHITIOJIHEHBI, Ka4YeCTBO
UX BBIIOJIHEHUS OLIEHEHO BBICOKO.

- «X0po1I0» - TEOPETHUECKOE COJepKAHNE Kypca OCBOEHO MOJHOCTHIO, O€3 MpoOesoB, He-
KOTOpbIe YMeHUsl chopMUpPOBaHBI HEOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi yueOHbIE 3aJaHUs
BBITIOJIHEHBI, HEKOTOPBIE BHJIBI 33JaHUI BHIITOJHEHBI C OIIHOKAMHU.

- «Y IOBIIETBOPUTEIHHOY - TEOPETUUECKOE COJIEP:KaHHE Kypca OCBOCHO YAaCTUYHO, HO TPO-
0eJbl He HOCST CYIIECTBEHHOT'O XapaKkTepa, HeoOXO0MMble yMEHUsSI paboThl ¢ OCBOCHHBIM MaTEPHAajIOM B
OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrPaMMOI 00y4YeHHs yUeOHBIX 3a/laHui
BBITNIOJTHEHO, HEKOTOPbIE U3 BHINOJIHEHHBIX 3a/IaHUI COZepkKaT OMIMOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJIep:KaHne Kypca HEe OCBOEHO, HEOOXOIUMBbIE
yMeHus He c¢(hOpMUPOBaAHBI, 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- | mpodeccroHANBHON IesATeNb-
(c ykazaHueM HOM TeXHOJIOTUU HOCTHU
aBTOpa) / aK-
THUBHBIE U UH-
TEPaKTHUBHBIC
METObI 00Y-
YEHUS
1 [IpoGnemHoe | YcBoeHHe HE TONBKO pe- | AktuBHas fesi- | [ToctaHoBKa mpoOIeMbl
o0y4yeHne 3yJIbTATOB HAYYHOI'O [0~ | TEIBHOCTb KaX- | Oco3HaHHE (npobiieMHblii 60-
(Jdx. Jpron) | 3HaHWA, HO U CaMOTO My- | JI0ro 00y4aro- npoc, npobaemnas 3a0aud),
TH, TIPOLIECCA TIOTYYCHUS | IIErocs Ha 3aHs- OGCYHICHHE IPOGIEMEL B
3TUX pPe3yabTaToB, (Op- | THH, OOBEKTUB-
MUpPOBaHHE TI03HABA- Hoe ortennBanne | PYHHE
TEJIBHOM CaMOCTOATENb- | HEATEIbHOCTH OOcy:xieHue Toro, YTo U3~
HOCTHU y4YCHHUKA. oOyyaromerocss | BECTHO IpymIie o npobieme —
HAa 3aHSATHUU. 9Man 8vi1306a, AKMYaruU3aAyuU
SHaHUU
BoipaboTka BO3MOXKHBIX IyTel
pereHus
BripaboTka miiaHa penieHust —
9mMan 3aKpenieHus Ho8bix 3Hd-
Huu
Pa6ora o c6opy maTepuana
CucremaTtu3zanus 3HaHUN —
9Man KOHMPOJs YCE0eHUsl 3HA-
HUU
2 310poBbec- ObecnieueHne canurTap- Cobnronenue IIpoBenenue GpU3KYIbTMHUHY-
Oeperaromas | gyo-TUrHEHHYEeCKOTO CO- ONTUMAIILHOTO | TOK ¥ (PM3KYJIbTIIAy3 Ha 3aHs-
TEXHOIOTHA | croqupg yaeGHOTO 110- BO3JYILIHO- tuu(1-2 Mun); §
(H. K. Cmup- Memenys (ocBemenxe, TEIUIOBOTO pe- | OJarompUsTHBI MHKPOKIMMAT
HOB, A HboBeTpHBAHIe. Tomme. | MM BAYAT | i ncuxonorHieckas 00CTaHOB-
Haitn, POBETRI ’ .| Topnt; Ka — 9man OUHAMUYECKOl nay-
C.I'.CepukoB) | PATYPHbBIN DEKUM 1 mp.); MoJI7ICpKaHNE
paboTtocmnoco0- 36l ypoKa
HATHYUE «OMOIMOHATb- HOCTH 06y-
HBIX Pa3psIOK»: MIYTOK, YAKOIMIIXCS HA
YIIBIOOK, FOMOPHUCTHYE- 3aHATHU;
CKUX WK TIoy4uTenbHbix | CMEHa BHIIOB
KapTHHOK, TOTOBOPOK, ACATCIBHOCTH
W3BECTHBIX BBICKA3bIBa- Ha ypoxe 00y-
YAFOIIUXCS

HUW ¢ 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 1o3Ha- | ACATCIBPHOCTH, | [Tocranoska 3ama4 Urpel, opa-
Ba JL.B., 3o- . 3aKperieHue | .

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

MOJIHEHUE 3HAHUH 00Y- yMEHHUIA o | BUH

YaKOMKUXCs 00 OCHOBHBIX | u3ydaemoil Te- | [lonBenenne uTOroB urpsl

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 MOWCKA, 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-
Mayuuus WH-
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-
pa3oBaHMs (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 IT0Y-
TaUT. 1.)

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

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

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

Cranus BbI30Ba: IPEIOCTaBIIE-

HUE BO3MOXKHOCTH C(hopMyIH-
poBaTh TEMY, 11€J1b, COCTABUTh
IUJTaH 3aHATHSI — 2Man 8613064,
akmyajiusayuu 3HAHUL

Craust OCMBICIICHHUS: TIOJTy4e-

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 MHEHHUSIMU MEXK-
oy oOydalooluMucs JApyr c
IPyroM W TIperojaBarelieM —
nooeeoenust

aman umoceoe,

OUEHKU 3HAHUU
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NEPEYEHb IPAKTUYECKHWX/ 3AHATUN

[Ipunoxenue 2

Copnep:xxanue Te- . KoanuectBo
HaumeHoBaHue NPpaKTHYECKUX 3aHATHI
MBI 4acoB
Pa3nen 1 Anredopa 34
Tema 1.1 1. Apudmerndeckue NeHCTBUS HAJl pAllUOHATLHBIMHA U KOM- 2
IUIEKCHBIMU YHUCIIAMHU.
Passurtne nonsrus
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. Uccnenosanme ¢ynxnmii. CBoiicTBa MMHEHHOM, 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 CTEICHU 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
ocHoBaHH10. [lepexos 0T 0THOTO OCHOBaHUSA K APYTOMY.
Brruucnenue u cpaBHeHue jorapudmos. Jlorapupmupona-
HUE U NOTEHIIMPOBAHUE BBIPAKCHUH.
14. ITpubnnKeHHbIe BEIYUCIICHUS U PELICHNE PUKIIaIHbIX 3a- 2
nau.
15. Pemenue norapupMu4ecKux ypaBHEHHUH. 2
16. Pemenue norapupMuuecKux HEPaBEHCTB. 2
17. Pemenue norapupmMuveckix ypaBHEHUN 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. HaxoxkaeHue 3HaueHul TpPUrOHOMETPHU-
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. IIpeoOpa3oBaHust TPUTOHOMETPUIECKUX BhIpakeHHi. [1pe- 2
o0pa3oBaHKe CyMMBbI TPUTOHOMETPUYECKUX (PYHKIUHN MPO-
U3BEJICHHE, TPEOOPa30BaAHKIE TPOU3BEACHUS TPUTOHOMET-
prueckux (QyHKIMHA B CyMMYy.
22. Tloctpoenue rpaduKOB TPUTOHOMETPHUECKUX (DYHKIIHIA C 2
HCIOJIb30BAHUEM F€OMETPUYECKUX NTPE0Opa30BaHUM.
Tema 2.2 23. [IpocTeiinye TPUroHOMETPUYECKIE YPAaBHEHHS U HEPABCH- 2
CTBA.
Tpuronomerpuue-
CKUE ypaBHEHHMS U | 24. TpUroHOMETpUYECKHE YPABHEHUS H METOIbI X PEIICHUSI. 2
HEpaBEHCTBA
25. TpUroHOMETpHYECKIE YPAaBHEHHS. 2
Paznen 3 Hayajia MaTeMaTH4YeCKOI0 aHAJIM3a 30
Tema 3.1 26. YUncnoBas moclie1oBaTeIbHOCTh, CIIOCOOKI €€ 3aJaHusl, BbI- 2
YHCJICHUS WICHOB TOClieoBaTeNnbHOCTH. [Ipenen mocieno-
IIpousBoaHas .
BaTenbHOCTH. HaxoxkmeHne mpenenos GpyHKIuii.
¢byHKIMU U ee
pUMEHEHHE. 27. HaxoxieHre pOM3BOIHBIX 110 ONPEACTICHHIO. 2
28. [IpaBuna u ¢hopmynsl quddepeHpoBanus, TadnauLa 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 NMPOU3BOAHON U MO- 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 TPU MTOMOIIIH CBOHCTB MHTETPAJIOB.
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 onpeieleHHbIX HHTErPajioB METOI0M 3aMEHbI 2
MePEMEHHOM.
39. Beruncnienue miomaaeid Guryp u o0beMoB Tedl. 2
40. dusnvecKue IPUIIOKCHUS HHTETPAJIOB. 2
Pa3nen 4 'eomerpusn 32
Tema 4.1 41. Bexropsl. [lelicTBusi ¢ BekTopamu. [lekapTroBa cuctema Ko- 2
OpAMHAT B MPOCTPaHCTBE. PaccTosiHe MEXTy TOUKaMH.
Koopannats! u
BEKTODBI. 42. JlexapToBa CUCTEMa KOOPIUHAT Ha IJIOCKOCTH. Y PaBHEHUS 2
MPsIMOM, OKpYXHOCTU. PemieHue 3afad Ha pacrlojOKEHUE
MPSIMBIX Ha MJIOCKOCTH.
Tema 4.2 43. Pemenue 3a7a4 Ha NapalIeIbHOCTh MPSMOU U IJIOCKOCTH. 2
[Ipsmble 1 rutockocTy| 44, Perenne 3aqad Ha MEPIEHAUKYIAPHOCTh MPSIMOW H TUIOC- 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. Pemrenre 3a71a4 Ha apauieenumne1 u Kyo 2
Mpuororpanauku | 49. Pemenue 3a1a4 Ha Ipu3My. 2
U KpYTJIbIE TeTa.
50. Pemienue 3a1a4 Ha TUpaMHLY. 2
51. Pemienue 3aga4 Ha BBIYHCIEHHE O0BEMOB U MOBEPXHOCTEH 2
MHOTOTPaHHHUKOB.
52. Pemienue 3a7a4 Ha [MUIAHP. 2
53. Pemienue 3a1a4 Ha KOHYC. 2
54. Pemenue 3a1a4 Ha map u cdepy. 2
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55. Pemenue 3a1a4 Ha KOMOMHAIIMY TE€OMETPUYECKHX TEJ. 2
56. Pemenue 3aa4 Ha KOMOMHAIIMU T€OMETPUYECKUX TEJ. 2
Pa3znes 5. KomOuHaToOpuKka, CTATUCTHKA U TEOPHUSA 4
BEPOATHOCTEM
Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a/1a4. Pazmenienus, coueTanus 2
Y TIEPECTaHOBKH.
DneMeHThl KoMOUHa
TOPUKH
Tema 5.2 58. Kntaccuueckoe onpe/enenne BepoITHOCTH, CBOMCTBA Bepo- 2
ATHOCTEH, TeopemMa 0 CyMMe BEpOSITHOCTeH. Brruncnenue
DNEMEHTHI TEOPHH .
BEPOSITHOCTEH.
BEPOSITHOCTEN U Ma-
TEMaTU4eCKOH CTa-
TUCTUKHU
Hroro 117

28




[Ipunoxenue 3
OBPA3OBATEJIbHBII MAPIIIPYT

Kontponupyemsie
Kontponbnas pasjieiibl (Temsr) Kontponupye- OuenounbIe cpeacTBa
TOYKa y4eOHOH TUCHMIIIN- | MbIE PE3YJIbTATHI
HBI
Nel Pazpean 1. JIP4, JIP9, MP1 | KoutpoJbHas pa- | 1. Teopetuueckue Bo-
Aure6pa MP3, MP4, MP9, 6ora POCHI
I1P1, 11P2, I1P3, 2. TunoBesle 3a0aHU
IIP4, IIP5, IIPS,
1IP10, I1IP12
Ne2 Paznea 2. JIPY9, MP1, MP3, KonrtpoJabHas pa- | Tunosslie 3a1anus
OcHoBbl Tpuro- | MP9, I1P3, ITP4, 60Ta «OCHOBBI
HOMETpHUH 11P8, 1TP10 TPUTOHOMETPHU»
Ne3 Pasnean 3. JIPY, JIP13, MP1, | KouTpoJbHasi pa- | Tunossle 3agaHus
Hauana marema- | MP3, MP5, MP9, 6oTa 1o Teme
THYECKOI'o aHa- IIP1, ITP2, IIPS, «IIpousBoanas
au3za 11p8, ITP10, ITP11, GyHKuMM U ee
P12 NpUMeHeHHe»
KonTpoabHasi pa- | Tunossle 3ananus
0ora o reme
«H/HTerpaj u ero
NpUMeHEeHHe»
Ne4 Paznen 4. JIPY, JIP13, MP1, | KouTpoabHasi pa- (1. 3anauu ¢ moctpoe-
T'eomerpus MP3, MP4, MP9, oora «IIpsimMbie u HHEM YepTeka
1IP2, ITP3, ITP6, IJIOCKOCTH B npo- [2. PacueTHble 3amaun
11ps, 11P10 CTPaHCTBe»
KourpoJbHas pa-
0ora o reme
«MHOrorpaHHMKH
U KpYyIJble TeJa
Nes Pasnean 5. JIP4,J)1P9, MP1, Konrtpoabnas pa- | Tect
Kom6unaropuka, | MP3, MP9, I1P1, oora
CTATHCTHKA H 11P7, 1TP8, ITP13
Teopust
BepPOsATHOCTEM
Ne6 Jlomyck K 3K3ame- HHopTdoano 1. IlpakTuueckue pa-
Hy/ OOTHI
3aueTy 2. Tector
3. KonTponbHble pa-
00TBI
IIpomexy- Juddepennuponan- Yerubiii 3auer | Teoperuueckue Bo-
TOYHASA aTTe- HBII 3a4eT IIPOCHI 110 COAEpIKa-
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
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«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
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