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

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

Pabouas mporpamma yuebHoro npeamera «MaremMaTukay SBISIETCS 4aCThIO IPOrPaMMBI ITOTOTOB-
KM CIELIMAJIUCTOB cpeaHero 3BeHa 1o cnenuanbHoctu 08.02.09 MoHTax, Hanaaka U SKCIUTyaTalus JIeK-
TPOOOOPYAOBaHUS TPOMBIIUICHHBIX U IPXKIAHCKUX 30aHui. Pabodas mporpamma cocTaBieHa Juis OYHON
(hopMBI 00YUICHHS.

1.2 MecTo y4eOHOro npeamMera B CTPYKType NPOrpaMMbl MOATOTOBKH CIENATHCTOB CpeIHe-
ro 3BeHa

Vyebnsliii npeamer «MaTemaTHuKa» OTHOCUTCS K 00111€00pa30BaTeIbHOMY IIUKITY POTrpamMMBbl 0/I-
TOTOBKU CIEIUAIMCTOB CPEIHEro 3B€Ha U OTHOCHUTCA K mpeametrHoi obnactu @I'OC cpeanero obiiero
obpasoBaHus «MaremaTuka u HHQOpMaTHKa.

VYpoBeHb ocBoeHust yueOHoro npeamera B coorBercTBuu ¢ @I'OC cpennero obmiero oOpa3zoBaHus
yrITyONIeHHBIH (TPOMUITBHBIN).

PaGouas mporpamma yuebnoro npeamera «MaTemMaThka» UMEET MEXIIPEAMETHYIO CBSI3b ¢ 0011e00-
pazoBarenbHbIME yueOHbIME TTpeameramu [100.03 «Pusukay, [100.02 «MubopmaTukay.

VY4eOuslii mpenMer «MaTematukay SBISIETCS MPEAISCTBYIOIUM ISl U3YyUYEHHS CIASAYIONHNX y4ueo-
veix jguciuiumH. EH.01 «Onementsr Bbiciied Marematwkuy», OII.01 «TexHudeckas MexaHHKa,
OIILL.03 «2neKTpOoTEeXHUKA.

2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O ITIPEAMETA

OcBoeHue COJACPIKaHUA yqeGHoro npeamMeTa «MareMmatuka» o0ecreUruBaeT JOCTHIXXCHHC o6y11a10-
IMAUMHUCA CICAYIOINIUX PE3yJIbTAaTOB:

JInyHocTHBIE PE3YIbTATHI

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu U OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HA IMAJIOre KYJIbTYp, a TAK)KE Pa3INYHBIX
¢dbopM 00IIECTBEHHOTO CO3HAHMsI, OCO3HAHHE CBOETO MECTa B MOJIUKYIHTYPHOM MUDE;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe CaMOOOpPa30BaHUIO, HA TIPOTSIKE-
JIP9 | HUU Bcel KHM3HH; CO3HATENBHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCHENHON MPo¢eCCHOHAITBHOM U 00IIECTBEHHOU e TEeIbHOCTH;

OCO3HAHHBII BBIOOp OyayIieii mpodeccur U BO3MOKHOCTEH peain3aii COOCTBEHHBIX KH3-
HCHHBIX IIJIAaHOB, OTHOIIICHHUEC K HpO(i)CCCHOHﬂJ'IBHOfI NCATCIIPHOCTHU KaK BO3MOXKHOCTHU yqa-
CTHS B PEIICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPO-
OnemMm;

JIP13

MeTtanpeaMeTHbIE pPe3yJbTaThl

YMEHHUE CaMOCTOSITENIBHO ONPEAEIIATh LENH IEATEIbHOCTH U COCTABJIATh IIAHBI IEATEIIBHO-
CTH; CaMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH JEATEIBHOCTD;
HCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JJIsi JOCTUKEHHSI TOCTABJICHHBIX IIeJIel U peanu3a-
I[UU TJIAHOB JICATEIHHOCTH; BEIOUPATH YCIICITHBIE CTPATETUU B PA3IMYHBIX CUTYAIIHSX;
BJIaJICHE HaBBIKAMH IMO3HABATEIbHON, YUeOHO-HCCIEAOBATEIHCKOM U TIPOSKTHOU JesATelNb-
HOCTHU, HABBIKAMU Pa3pelIeHus MpobdieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIBHOMY
MMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3JIMYHBIX METOJIOB MO3HA-
HUS,

TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOATEIHHONW HH(POPMAIIMOHHO-TIO3HABATEILHOU IEeATeb-
HOCTH, BJIaJICHUE HABBIKAMU MOJIyUY€HUs HEOOXOoAMMOW MHGOpMallMu U3 cloBapel pa3HbIX
TUTIOB, YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHUKAX UH(DOpPMAIMH, KPUTHUECKHU OIle-
HUBATh U MHTEPIPETUPOBATH NHGOPMAIUIO, TOTYyYaeMYIO U3 Pa3IUYHBIX HCTOYHUKOB;

MP1

MP3

MP4

4



YMEHHE HCIIOIh30BaTh CPECTBA MHPOPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH (1a-
nee - UKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX 33/1a4 C CO-

MP5 OmoZieHreM TpeOOBaHHUI SPrOHOMHKH, TEXHUKH 0E30MacHOCTH, TUTHEHBI, pecypcocOepexe-
HUS, IPABOBBIX M ITHYECKUX HOPM, HOPM HH(OpMAIMOHHOMN 0€30MacHOCTH;
BJIaJICHHE HAaBbIKaMM [103HABAaTEIbHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX JEHCTBUH U
MP9 | MBICIUTEIBHBIX IIPOLECCOB, UX PE3YABTATOB U OCHOBAHMM, 'PAHUL] CBOETO 3HAHUS M HE3HA-

HHsI, HOBBIX ITO3HABATCJIBHBIX 3aa4 U CPCACTB UX NOCTHIKCHUA.

IIpenMeTHBIE pe3yabTaThI

I1P1

c(OpMUPOBAHHOCTH MIPEJCTABICHUN 0 MaTEMaTHKE KaK 4YaCTU MUPOBOM KYJIbTYPHI U O MECTE
MaTEeMAaTHKH B COBPEMECHHOM ITUBUIIM3AIUH, O CIIOCO0AX OMUCAHUS HA MATEMATHYECKOM SI3bI-
K€ SIBJICHUH peajbHOro MUpa;

I1P2

c(OpPMUPOBAHHOCTH MPEACTABICHUN O MATEMATHUYECKUX MOHATUSX KaK O BOKHEHUIIUX MaTe-
MAaTHUYECKUX MOJEIISAX, MO3BOJIAIOLIMX OINMCHIBATD U U3Yy4YaThb Pa3HbIC MPOLIECCHl U SBJIECHUS;
MMOHUMaHUE BO3MOXXHOCTH aKCUOMATHYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPHUI;

I1P3

BJIAACHUEC MCTOAAaMU NOKA34aTCJIbCTB U AJITOPUTMOB PCUHICHUA; YMCHUC UX NIPUMCHATH, IIPOBO-
JUTH JOKa3aTCJIbHBIC PACCYXXICHUA B XO0JC PCIICHHUA 3a0a4,

I1P4

BJIAICHUC CTAHAAPTHBIMU IIPUECMAMHN PCHICHHA PAIUMOHAIIBHBIX U HPpAallMOHAJIBbHbBIX, ITOKa3a-
TCJIBHBIX, CTCIICHHBIX, TDUTOHOMCTPUYICCKUX ypaBHCHI/II\/JI 1 HCPABCHCTB, UX CUCTCM;

I1P5

c(OPMHUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHATHSIX, UICIX M METOJaX MaTeMaTH-
YECKOI'0 aHAJIN3a,

I1P6

BJIaJICHHE OCHOBHBIMH TIOHSATHSIMH O TUIOCKHX M MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTY-
pax, UX OCHOBHBIX CBOMCTBax; C()OPMHUPOBAHHOCTb YMEHMS PaclO3HaBaTh HA YepTekKaxX, MO-
JIeNsIX ¥ B PEallbHOM MHUpPE TeOMETpUYECKHe (PUTyphl; MPUMEHEHNE N3yYSHHBIX CBOMCTB Teo-
MeTpuuecKux Guryp u Gopmyi A pelieHus reoMeTpUUecKUX 3a/ad U 3ajad ¢ IpakTuye-
CKHMM COJICP’)KAHUEM;

I1P7

c(OPMHPOBAHHOCTh NPEACTABICHUN O Mpoleccax U SBICHHUIX, UMEIOIIMX BEPOSTHOCTHBIN
XapakTep, O CTaTUCTHUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MHpE, 00 OCHOBHBIX HMOHSATHAX
3JIEMEHTAaPHOU TEOPUU BEPOSATHOCTEH; YMEHUN HAXOAUTHh U OLEHUBATH BEPOATHOCTU HACTYII-
JIEHUs] COOBITUN B MPOCTEUIINX MPAKTUYECKUX CUTYaLUsAX U OCHOBHBIE XapaKTEPUCTUKHU CIY-
YaHBIX BEJIMYUH;

I1P8

BJIaACHUEC HABbIKaMU HCITIOJIB30BAHHA I'OTOBBIX KOMIIBIOTCPHBIX IMPOrpaMM IpU pCUHICHUHA 3a-
Aad;

I1P9

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNH O HEOOXOIUMOCTH JIOKA3aTEIhCTB MPU 0OOCHOBAHUU
MaTeMaTUYECKUX YTBEPKIACHUN U POJIA AKCUOMATHUKHU B IPOBEICHUU JAECAYKTUBHBIX PACCyK-
JICHMUI;

I1P10

c(OPMHPOBAHHOCTh MOHATUHHOIO ammapara MO OCHOBHBIM pa3fjellaM Kypca MaTeMaTHKH;
3HaHUW OCHOBHBIX Te€opeM, GOPMYJI U YMEHHUS UX NMPUMEHATh; YMEHUSI JOKA3bIBATh TEOPEMBI
U HaXOJMTh HECTaHAAPTHbIE CIOCOOBI pelICHHsI 3a/1a4;

IIP11

c(hOpMUPOBAHHOCTh YMEHHUN MOJCIUPOBATH peajbHbIE CHUTYaIlMH, WUCCIEI0BATh MOCTPOECH-
HbIE MOJIEJIN, HHTEPIIPETUPOBATH MOJYUYEHHBIN PE3ybTaT;

I1P12

c(hOpMUPOBAHHOCTH MPEACTaBICHUN 00 OCHOBHBIX MOHATHSIX MATEMaTHYECKOTO aHAIHM3a U
WX CBOMCTBax, BIAJCHHE YMEHHEM XapaKTepU30BaTh MOBEACHHE (YHKIUI, UCTIOIb30BAHUE
MOJTYYECHHBIX 3HAHUM JIJI ONTMCAHUS U aHAJIN3a PEAIbHbBIX 3aBUCUMOCTEH;

I1P13

BJIQJICHUE YMEHUSIMU COCTABJICHUS BEPOSTHOCTHBIX MOJEJEH MO YCIOBHMIO 33/Ja4d U BBIUMC-
JICHUS BEPOSATHOCTH HACTYIUICHUS! COOBITHI, B TOM YHCIIE C IPUMEHEHHEM (popMysl KoMOnHa-
TOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEW; MCCIIEIOBAHNS CIyYalHBIX BEJIMYHH I10
UX PACIPEIEIICHUIO.




3 COAEP KAHUE U TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA

3.1 Coneprkanue y4eOHOIro npeamera

BBEJIEHUE

BxonHoi#t koHTposb. UHCTpYKTUBHBII 0030p cofepxaHus yueOHOTO MpeAMeTa U 3HAKOMCTBO 00Y-
YaIOUIUXCSl C OCHOBHBIMHU YCIIOBUSIMHU M TPEOOBAHUSIMU K OCBOCHHIO TIPOTPAMMBL.

Cooepoicanue yuebHoeo mamepuana:

MaremaTtuka B Hayke, TEXHUKE, SKOHOMHKE, WH(POPMAIIMOHHBIX TEXHOJIOTHSX M IMPAKTUYCCKOU
nesitenbHocTH. Llenu u 3anaun n3ydenus MateMaTuku rnpu ocsoenuu npodeccuit CI1O u cnenuanbHOCTH
MoHTax, HallaJKa ¥ SKCILTyaTalus JIEKTPOOOOPYIOBAHHSI IPOMBIIINICHHBIX U TPAKIAHCKUX 3IaHUN.

Buabl yueOHO# 1eATeJIbHOCTH

O3HaKOMJICHHE C POJIbI0O MATEMATHKU B HAayKe, TEXHHUKE, YKOHOMHUKE, HHHOPMAITMOHHBIX TEXHOJIO-
TUSIX U MPAKTUYECKOU AesTenbHOCTH. O3HaKOMJICHHE C LIETSIMU M 3a/ladaMH M3Y4YeHUs] MaTeMaTHKU MpU
ocoenuu npodeccuii CI10 u cnenmansHocT MOHTaXK, HAJIAJKa U KCIUTyaTalus dIEKTPOOOOPYA0BAHUS
MIPOMBIIIJICHHBIX U TPaXXTaHCKUX 3/IaHUH.

Pa3zgen 1 AJITEBPA

Tema 1.1 PazBuTne noHsITUS 0 YHCJIE

Hensie u panuoHanbHble uncia. JleicTBuTenbHbIe uncna. [IpubnvmkenHbie BbraucieHus. Kom-
IJIEKCHBIE YKclia. PallnoHanbHble ypaBHEHUS U HEpaBEHCTBA. PAaBHOCWIIBHOCTh ypaBHEHUM, HEPABEHCTB,
cucteM. OCHOBHBIC MPUEMBI UX pelieHus (pa3ioKeHne Ha MHOKHUTEIIHU, BBEICHHE HOBBIX HEHM3BECTHBIX,
MOJICTAaHOBKA, TpaduuecKuii MeTo1). MeTo HHTEPBAJIOB.

Buabl yueOHoil 1eATeIbHOCTH

Brimonnenue apupMeTndeckux ASHCTBHIA HAJ YUCIaMU, COYETasi YCTHbIC U MMChbMEHHBIE IPUEMBI;

HaxO0KJICHUE TPUOJIMKEHHBIX 3HAYCHHS BEJIMYMH U TMOTPEUTHOCTEH BBIUMCICHUMN (aOCOMIOTHON H
OTHOCHUTEINILHOW); CPaBHEHHE YHCIIOBBIX BBIPAXKEHUN; HaXOKJIEHHE OMIMOOK B MpeoOpa3oBaHUSX U BHI-
YUCJICHUSAX (OTHOCHTCS KO BCEM ITYHKTaM MPOTPaMMBI).

O3HakOMJIEHHE C TPOCTEHIINMU CBECHUSIMH O KOPHAX alreOpandeckux ypaBHEHUH, MOHATHIMU
HCCIIE0BAHUS YPABHEHUHN U CUCTEM YPaBHEHHM.

N3yuenue Teopun paBHOCUIIBHOCTH YpaBHEHUU U ee nmpuMeHeHus. [IoBTopeHue 3anucu peleHus
CTaHJAPTHBIX YPAaBHEHHM, MPUEMOB IPeOOpa30BaHUs YPaBHEHUN /711 CBEICHUSI K CTaH/IapTHOMY YpaBHeE-
Huto. PerieHne cucteMm ypaBHEHUN C MPUMEHEHHEM Pa3IMYHBIX Coco00B. O3HaKOMIIEHHE C OOIIMMU
BOIIPOCAMH PEIICHUS] HEPABEHCTB M MCIOJIB30BaHUE CBOUCTB U TpaprkoB (GyHKIUM MTPU PEIICHUN Hepa-
BEHCTB.

Perrenue HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHHEM Pa3JIMUHBIX CIIOCOOOB.

[IpuMeHeHne MaTEMaTHYECKUX METOOB JUISl PEIICHUsI COJIEPKATENbHBIX 3a/1ad U3 Pa3IUYHbIX 00-
JIaCTe HAyKW U MPAKTUKHU. THTeprpeTUpOBAHUE PE3YIIHTATOB C YUYETOM PEATIbHbIX OrPAHUYECHUN.

Tema 1.2 @ynkuuu u rpaguxkn

Oynkiun. O61acTh onpeaeneHst 1 MHOKECTBO 3HAUEHUI; rpaduK QyHKIIUH, TOCTpoeHue rpadu-
KOB (DYHKITMH, 3aJTaHHBIX PA3IMYHBIMH CIIOCOOaMHU.

CpoiictBa QyHKIIMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTh, OTPAaHUYEHHOCTh, HMEPUOTUYHOCTS.
[TpomexxyTku BO3pacTaHusi W yObIBaHMs, HAaMOOINIbIIEe W HAWMEHbBIIEE 3HAYEHHS, TOYKH IKCTpeMyMa.
I'paduueckas untepnpetanus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEHN B peabHBIX MPOIECCaX U SIB-
neHusix. Apudmernyeckue onepauuu Haja ¢yHkiusmu. Crnoxsas ¢yHkuus (kommnosuuus). [lonstue o
HENPEPbIBHOCTH (DYHKITHH.

O6parsbie pynkiuu. O6macTh onpeaeneHns U 00JacTh 3HaUeHU oOpaTHOU GyHKIuu. ['paduk 006-
patHO#l QyHKIUH.

Buabl yueOHo# nesiTeJIbHOCTH

O3HakoMJICHHE C TIOHATHEM IEPEMEHHOM, PUMEpaMH 3aBHCUMOCTEH MEX/1y TepeMEeHHBIMU.



O3HakoMJICHHE C TIOHATHEM Tpaduka, onpenaesreHue NPUHAAIC)KHOCTH TOYKU rpaduKy (yHKIHH.
Omnpenenenue 1o ¢hopmyJsie mpocTenIeld 3aBUCUMOCTH BUa ee rpaduka. Beipakenue 1o ¢hopmyse oaHON
nepeMeHHoi uepe3 npyrue. O3HakoMieHHe ¢ omnpeneneHueM GyHkuu, GopmynupoBanue ero. Haxox-
neHue o0jacTu onpeaeneHUs U obnactu 3HaueHUd QyHkuuu. O3HaAKOMIIEHHE ¢ TpuMepamu (QyHKIHO-
HAJIBHBIX 3aBUCHUMOCTEH B pealIbHBIX MPOIEccax U3 CMEXHBIX TUCIMIUINH. O3HaKOMIIEHHE C JI0Ka3aTelb-
HBIMH PACCYXJACHUSIMH HEKOTOPBIX CBOMCTB JIMHEHHOM U KBaJApaTUYHON (YHKIUI, IPOBEJACHNUE UCCIIE0-
BaHUs JTUHEHHOW, KYCOYHO-TUHEHHOW, APOOHO-IMHEHHOW M KBaJApaTUIHONH (DYHKIUH, TOCTPOCHUE UX
rpadukoB. [Toctpoenue u urenue rpadpukoB ¢yHkuuii. Uccnenosanne ¢ynkuuu. CoctaBieHue BHAOB
(GyHKIMH IO JaHHOMY YCIIOBHIO, PELICHHE 337a4 Ha SIKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIuM.

Wzyuenune nouamus obpamuoi yHkyuu, OTNpeneNeHne BUla U MOcmpoeHue epaguka oopamHoi
dyHKkyuu, Haxodcoenue ee obracmu onpedeneHus u ooracmu 3Hadenuil. [Ipumenenne CBOMCTB QyHKITUN
IIPU UCCIICIOBAaHUH YPAaBHEHUHN M PEIICHUH 334 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSITUEM CJIOXHON (YHKITUH.

Tema 1.3 Kopnu, crenenn u jorapu@pmsl

Kopuu u crenenu. Kopuu HaTypanbHOUM cTeneHH U3 unciaa U UX cBoicTBa. CTeNneHu ¢ paluoHallb-
HBIMM I10Ka3aTelsiMU, UX CBOMCTBA. CTENEHM C IEHCTBUTEIBHBIMM MOKa3aTeasiMu. CBONCTBA CTENEHHU C
JNIEUCTBUTEIILHBIM ITOKA3aTEIIEM.

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

IIpeoOpa3oBanue anredpandeckux BblpakeHHH. IIpeoOpa3oBaHue palMOHAIBHBIX, UPPALUOHANb-
HBIX, CTETICHHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX BBIPAKCHHIA.

IToka3zarenbHast u norapudmudeckas ¢pyHkuuu. Onpenenenuss GyHKUUH, UX CBOMCTBA U rpadUKH.
[IpeoOpaszoBanust rpadukoB. IlapamnensHblii MEpPEeHOC, CUMMETPHS OTHOCHUTEIBHO OCe KOOpIMHAT, U
CUMMETpHUSI OTHOCUTEJIBHO Haydajga KOOPAMHAT, CUMMETPHUs OTHOCHUTEIBHO IPSIMOMN, PACTSIKEHUE U CHKa-
THE BIOJIb OCEN KOOpAHHAT.

IToka3zarenbHble U Jorapupmuueckue ypaBHeHHs. OCHOBHbBIE IMPUEMbl UX pellieHHs (pa3iokKeHue
Ha MHOYKUTEJIN, BBEJICHHE HOBBIX HEM3BECTHBIX, I0JCTAHOBKA, TpaduUeCKUil METON).

[Toka3zarenbHble U JorapupmMuueckie HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PEIICHUS.

Buab1 yueOHoii 1eATEIbHOCTH

O3HaKOMJIEHHE C TOHATHEM KOPHS N-1i CTENIEHH, CBOMCTBAMM PaJMKaJIOB U C IIPaBUJIaMU CPaBHEHH-
eM KopHed. @opMyJIMpOBaHUE ONPENEICHUs KOPHS U CBOWCTB KOpHEW. Brluncienue u cpaBHEHUE KOp-
Heil, BBINOJHEHWE MPUKHUIKK 3HaueHHust KopHs. IIpeoOpa3oBaHue 4MCIOBBIX U OYKBEHHBIX BBIpAXKEHUH,
coJiepKallluX paauKaiibl. BellonHeHue pacyeToB 1o ¢popMysaM, COAEPKAIIUM paguKaibl, OCYIIECTBIASA
HE00XO0/AMMBbIE TIOJICTAHOBKHU M NpeoOpa3oBaHus. OnpeneneHne paBHOCHIBHOCTH BBIPRXXEHUH C pajuKa-
namu. Pemenune nppannoHanbHbIX ypaBHEHHH. O3HaKOMJIEHHE C TIOHATUEM CTENEHU C JeHCTBUTEIbHBIM
nokaszareneM. HaxoxaeHue 3HaueHW CTENEHH, UCMOib3ys MPU HEOOXOAMMOCTH HHCTPYMEHTAJIbHbIC
CpezAcTBa. 3allUCbIBAHUE KOPHS N- CTENEHH B BUJIE CTENEHU C APOOHBIM MOKa3areaeM U HaobopoT. dop-
MYJIMPOBAaHHUE CBOMCTB CTEIICHEW. BbIUKCIIEHHE CTENEHEN ¢ pallMOHAJIBHBIM II0OKA3aTeNIEM, BBIIIOJIHEHUE
MIPUKUIKY 3HAUEHUS CTENEeHH, CpaBHEHUE crerneHeil. [IpeoOpa3oBaHre YHCIOBBIX U OYKBEHHBIX BhIpaxe-
HUH, coepKaIMX CTENEHH, IPUMEHsISI CBOMCTBA. Pelenne nokazaTenpHbIX ypaBHEHUM. O3HaKOMIIEHHE
C IPUMEHEHUEM KOPHEW M CTENEHE! IIPHU BBIYUCIICHUHU CPEIHUX, IIPU ACIECHUU OTPE3Ka B «30JI0TOM Ccede-
HUW». Perienne npukiaasbix 3a7a4 Ha CJI0KHbIE IIPOLICHTHI.

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

Beruucnienne 3HaueHuit QpyHKIMM 1O 3HaYeHHIO apryMeHTa. OmpeneneHue MoJ0KEHHUs TOYKH Ha
rpaduke Mo ee KoopaAuMHATaM U HaoOopot. Mcmonp3oBanne CBOWCTB (DYHKITUI 1711 CpaBHEHUST 3HAYCHUH
creneHei u norapudmos. [locTpoeHne rpadMKoOB CTENEHHBIX U JOrapupMHUUECKUX (HYHKIIMH.

Pemienue noka3aTenbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB IO M3BECTHBIM aJITOPUT-
MaM.



Pa3znesn 2 OCHOBBI TPUTTOHOMETPUHN

Tema 2.1 OcHoBHbBIe NOHATUS TPUTOHOMeTPHUH. [IpeodpazoBanusi 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 (PYHKIUN B MPOU3BEICHUE U NMPOU3BEICHUS B CyMMYy. BhIpaskeHue TpuroHomerpuye-
CKUX (DYHKIMI Yepe3 TAaHT€HC IMMOJIOBUHHOTO apryMEHTa.

Tpuronomerpuyeckue ¢pynkiuu. CBolcTBa U rpaduKu CHHYyca, KOCUHYCA, TAHTCHCAa U KOTaHTeHca.
[TpeobpaszoBanus rpadukoB. [lapamiensHbIil IEPeHOC, PACTSHKEHHUE U CKAaTHE BIOIb OCEH KOOPAMHAT.

Buabl yueOHo# 1eATeJIbHOCTH

N3yuenne paqnaHHOrO METOJIa U3MEPEHNUs YITIOB BPAILEHUS U MX CBA3MU C IpagycHou mepou. M3o-
OpakeHHe YIJIOB BpPAIICHHs Ha OKPYKHOCTH, COOTHECEHUE BEIMYMHBI yIJIa C €r0 PacloOKEHHUEM.

DopMyIMpPOBAHUE ONPEIEICHUN TPUTOHOMETPUUYECKUX (DYHKIUHM NI YIJIOB IOBOPOTa U OCTPBIX
YTJI0B MPSIMOYTOJIBHOTO TPEYTOIbHUKA M OOBSICHEHHE UX B3aUMOCBSI3U.

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

N3ydyeHne ocHOBHBIX (OPMYJT TPUTOHOMETPUU: (POPMYJIBbI CIOKEHUS, YIBOCHUS, MpeoOpa3oBaHUsL
CYMMBbI TPUTOHOMETPUYECKUX (DYHKIIMNA B MPOU3BEIEHUE W MPOU3BEICHUS B CYMMY U IPUMEHEHUE MpU
BBIUHCJICHUH 3HAUYEHUSI TPUTOHOMETPUYECKOTO BHIPAKEHUS U YIIPOLIEHHUS €TO0.

O3HakoMJIEHHE CO CBOMCTBAMU CHUMMETPUU TOYEK HA €IMHUYHON OKPYKHOCTH U NMPUMEHEHUE HX
JUId BbIBOJIA (DOPMYJI IPUBEACHHUS.

O3HakOMJICHHE C MOHITHEM HEMPEPBIBHOM MepHoaudeckord QyHKIHUHU, POPMYIUPOBAHUE CBONCTB
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 Pa3pbIBHON MepUOUecKoi QyHKIMH, (POPMYIUPOBAHNE CBONCTB TaH-
reHca U KOTaHIeHca, IOCTPOEHUE UX TPaduKOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPaBeHCTBA

TpuroHomeTpruyeckue ypaBHEHHs U HEpaBeHCTBA. [Ipocrelinine TpUroHOMETpUUECKNE YPaBHEHUS.
Tpuronomerpuueckue ypaBHeHHs. OCHOBHbIE MPUEMBl MX pelIeHUs (pa3ioKeHHEe Ha MHOKUTENH, BBe-
JIeHHEe HOBBIX HEU3BeCTHBIX). [IpocTeiine TpUroHoMeTpuuecKue HepaBeHCTBa.

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

Buabl yueOHoil 1eATEIbHOCTH

O3HakoOMJICHHE C TOHSATHEM OOpATHBIX TPUTOHOMETpHUYECKuX (pyHKiui. VM3ydenue ompeneneHuit
apKCcHHyca, apKKOCHHYCa, apKTaHT'eHca 4Kcia, (OopMYyIMpPOBAHUE WX, M300pakeHHWE HA €IMHUYHON OK-
PY’KHOCTH, IPUMEHEHHUE NPU PEILICHUN YPABHEHUMH.

Pemenue no ¢gopmynaMm M 1Mo TPUTOHOMETPHUECKOMY KPYTy MPOCTEHIINX TPUTOHOMETPHUUYECKHX
ypaBHeHuH. [IpuMeHeHne o0mMX METOIOB PEIICHUs] YpaBHEHHUH (IIPUBEICHUE K JIMHEHHOMY, KBaJpaT-
HOMY, METOJ Pa3JIOKEHUs] Ha MHOXXUTEIM, 3aMEHbl NIEPEMEHHOM) MPU PEIICHUH TPUTOHOMETPUUYECKUX
ypaBHEHUH. YMEHHE OTMeUaTh Ha Kpyre pelieHus: IpoCTeHIINX TPUTOHOMETPUYECKIX HEPABEHCTB.

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

[TocTpoenue rpadKoB 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIMI 1 ollpeaeneHue mo 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 nocienosareabHocTd. CylnecTBOBaHME IMpeneaa MOHOTOHHOW OTPAaHMYEHHOW IOCIIEN0BATENb-
Hoctu. CyMMHpOBaHUE TOCIE0BaTeNbHOCTEH. beckoHeuyHO yObIBarommas reoMeTpruieckas mporpeccus u
ee cymma.

[IpousBonnas. [lonsatue o mpousBOAHON (HYHKIMH, €€ TE€OMETPHUUECKUH M (PU3MYECKHd CMBICI.
VYpaBHeHHe KacaTenbHOU K rpaduky GyHkuuu. [Ipon3BoaHbIe CyMMBI, Pa3HOCTH, IPOU3BEAEHU I, YACTHO-
ro. [Ipon3BoiHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH. [IpuMeHeHne MpoOM3BOMHONW K HCCIIEIOBAHHIO
dbyHKIMA 1 mocTpoeHuto TpadukoB. [Ipon3BoaHbIe 00paTHON QYHKIIUH U KOMITO3HIIMH (PYHKITUH.

[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 YHUCIIOBOW MOCIENOBATEIBHOCTH, CIOCOOAMH €€ 3aJaHHs, BBIYUCIIE-
HUSIMH €€ WwieHOB. O3HaKkomuenue ¢ nonsamuem npeoeia nocieoogamenvhocmu. O3HaAKOMIIEHUE C BbIYHC-
JICHHEM CYMMBI O€CKOHEYHOTO YMCIIOBOTO psifia Ha MPUMEPE BBHIYMCICHUSI CYMMBl OECKOHEYHO YOBIBAIO-
el reoMeTpu4eckoil nporpeccun. Pemenue 3aia4 Ha npuMeHeHue GopMysbl CyMMbl OECKOHEYHO YOBI-
BAIOIIECH Nr€OMETPUYECKOMN MPOIPECCHH.

O3HakoMJIeHHE € TOHATHEM NpPou3BOAHOW. M3yueHue u ¢GopmynupoBaHue ee MEXaHHYECKOTO U
T€OMETPUYECKOIO CMBICIIA, U3yYEHUE AITOpPUTMa BBIYMCICHUS IIPOU3BOAHOW HA IIPUMEPE BBIYUCICHUS
MI'HOBEHHOH CKOpOCTHU M YIJI0BOro ko3¢ ¢uimenrta kacatenpbHol. CocTaBieHue ypaBHEHUs KacaTelbHON
B o0mmeM Buje. YcBOoeHHE TpaBwil AuddepeHnnpoBanus, TabIUIIbI MPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHK-
i, npuMeHenue A auddepeHuupoBanust pyHKIMA, COCTaBIEHUS YpaBHEHUS KacaTenbHOM. V3yuenue
TEOPEM O CBSI3M CBOMCTB (PYHKIIMH M TIPOU3BOJIHOM, popMynHrpoBKa ux. [IpoBeneHne ¢ MOMOIIBIO TPOu3-
BOJIHOM uccnenoBaHus (PyHKIMH, 3aaHHON (OpMyNoi. Y CTaHOBIEHUE CBA3HM CBOMCTB ()YHKLIMU U MPO-
W3BOJIHOM IO MX IpaduKam.

[TpuMeHeHMe MTPOU3BOAHON JUIsl pellieH s 3a/1a4 Ha HaX0XJIeHHe HauOOobIero, HAMMEHBIIETO 3Ha-
YEHUS U Ha HAXOXKICHUE DKCTPEMyMA.

Tema 3.2 UHTerpaj u ero npuMeHeHue.

IlepBooOpasHas u uHTerpai. IlpumeHeHue onpeaeneHHOro UHTerpana s HaXOXKACHUs IUIOMAaAn
KpuBosnuHenHoM Tpanenun. ®opmyna Hetotona-JleitOuuna. [Ipumepsl npumMeHeHUs HHTETpaia B PU3UKe
U TEOMETPHUH.

Buab1 yueOHoii 1eATeIbHOCTH

O3HakoMJICHHE C TTOHATHEM MHTerpaja U nepBoodpasHoil. M3ydyeHue npaBuia BBIYUCICHUS NIEPBO-
oOpasHoii u Teopembl HetoToHa- JleiiOHuna. Pemenne 3a1ad Ha cBsI3b IEpBOOOPA3HOM U €€ TPOU3BOJHOM,
BBIUHCIIEHHE [1EPBOOOPA3HOI Il JaHHOM (QyHKIIMH.

Pemenue 3a1a4 Ha MpUMEHEHHE UHTETpaia Ui BHIYUCICHUS (PU3NYECKUX BETMYMH U TUIOIIAAeH.

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 HampaBiIeHUSIM. YTOI MeXay IByMs BekTopaMu. [Ipoekius BekTopa Ha
ocb. Koopaunats! Bekropa. CkaisipHOE ITPOU3BEEHNE BEKTOPOB. Mcronp30BaHNEe 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 BEJIMYMH, ITPaBUJI Pa3I0KEHUS BEKTOPOB B TPEXMEPHOM IIPOCTPAH-



CTBE, MPAaBWJI HAXOXK/ECHUS KOOPAMHAT BEKTOpa B IIPOCTPAHCTBE, NIPABUII IEUCTBUI C BEKTOpaMHU, 3a/1aH-
HBIMH KOOPJIMHATaMH.

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

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

O3HaKOMJIEHHE C J1I0Ka3aTEIbCTBAMH TEOPEM CTEPEOMETPUH O B3aUMHOM PACIIOJIOKEHUU MPSIMBIX U
IJIOCKOCTEN € NCIOJIb30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonokeHue AByX MPsIMBIX B MpOCTpaHCTBE. [lapaimenbHOCTh NPSIMOM U TIJIOCKOCTH.
[TapannensHOCTB TUIOCKOCTEN. [lepneHANKyYISIpPHOCTD MPSAMOM U INIOCKOCTH.

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

VYron mexnay miockocTsaMu. [lepneHnukynspHocTh ABYX IiockocTeil. ['eomerpuueckue npeodpa-
30BaHMs IIPOCTPAHCTBA: MMAPAUICIBHBIN NIEPEHOC, CUMMETPUs OTHOCUTENBHO IIIOCKOCTH. [lapamnensnoe
npoektupoBanue. [lnomans oproronansHoi npoekiuu. M3006paxkeHne npocTpaHCTBEHHBIX PUTYP.

Buab1 yueOHoii 1eATEIbHOCTH

@opMynHpOBKa U MPUBEICHUE TOKA3aTENbCTB MPU3HAKOB B3aUMHOI'O PACIOJIOKEHUS MPSAMBIX U
mIockocTeil. Pacio3HaBaHue Ha deprekax M MOACIAX Pa3jM4HbIX CIIy4aeB B3aMMHOIO PAaCIIOJIOKEHUS
MPSAMBIX U IUIOCKOCTEH, apr'yMEHTUPOBAHUE CBOUX CYKJIEHUWU. DOpMyJIHUpOBaHUE ONPEACICHUH, TPU3Ha-
KOB M CBOMCTB MapajyieNbHbIX U MEPHEHAUKYISIPHBIX MJIOCKOCTEHN, ABYTPAHHBIX U JIMHEWHBIX YIJI0B. BbI-
MIOJIHEHUE MTOCTPOEHUS YIJIOB MEXIY MPSAMBIMH, MPSMON U TUNIOCKOCTBIO, MEXAY INIOCKOCTSIMU MO OINHUCa-
HUIO M PACllO3HABaHUE UX Ha Mojensax. lIprMeHeHHe MpHU3HAKOB U CBOMCTB PACHOJIOKEHUS MPSIMBIX U
IJIOCKOCTEH MpH pelieHuu 3aaad. M3o0paxeHne Ha PUCYHKAaX M KOHCTPYHPOBAHUE HA MOJEISAX MepreH-
JUKYJISPOB M HAKJIOHHBIX K IJIOCKOCTH, IPSIMBIX, NMApPAJJICNIbHBIX IUIOCKOCTEH, YIJI0B MEXIY HPAMON U
MJIOCKOCTBIO U 000CHOBAHUE MOCTPOSHHUSI.

Pemenue 3aa4 Ha BBIUMCIIEHHE T€OMETPUUECKUX BeMMYMH. ONMCHIBAHUE PACCTOSHUS OT TOUKH JI0
IJIOCKOCTH, OT IPAMOH 10 TNIOCKOCTH, MEXY INIOCKOCTAMHU, MEXY CKPEIMBAIOIUMU IPIMBIMHU, MEKIY
MIPOU3BOJIBHBIMU (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 pacCTOSIHUM B npocTpaHcTBe. [IpuMenenne GpopMyn u TeopeM IIaHUMETPUH JIs
peuieHus 3aga4. O3HaKOMIJIEHHE C MOHSATUEM MMAPAJIJIEIbHOTO MPOEKTUPOBAHUS U ero cBoiictBamu. dop-
MYJIMPOBAHHE TEOPEMBI O ILIOIAAN OPTOrOHAIBHOM MPOEKIIMN MHOTOYT OJIbHHKA.

[Ipumenenue Teopuu A 0OOCHOBAHUS MOCTPOEHUN M BBIYMCIECHUN. APryMEHTHUPOBAaHUE CBOUX
CYXJIEHHUI 0 B3aMHOM pacIoJIOKEHUH NPOCTPAHCTBEHHBIX QUTYP.

Tema 4.3 MHOTrOrpaHHMKH M KpPyIJble Teja

Bepuunsl, pebpa, rpanu MHororpaHHuka. PaspepTka. MHoOrorpaHusle yribl. Buimykiibie MHOTO-
rpanHukd. Teopema Oinepa. [Ipusma. IIpsmas n HakimoHHas npusMma. [IpaBwibnas npusma. [lapamnene-
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’ape, Kyoe, OKTad/pe, T0JAeKadIpe U HKO-
carape).

Hunuuap u KoHyc. YceueHHbIH kKoHyc. OCHOBaHUE, BBICOTa, OOKOBasi MOBEPXHOCTb, 0OpazyroIas,
pa3zBepTka. OceBble CEUEHUsS U CeUeHUs, mapauienbubie ocHoBaHuio. lllap u cdepa, ux ceuenus. Kaca-
TebHAasl IIOCKOCTH K cepe.

O6beM u ero uzmepenus. arterpansnas ¢popmyna oobema. Gopmynsl oo0bema Kyda, IpSIMOYToiib-
HOTO TMapajuiesenunena, npu3Msl, HuimHapa. opmyssl o0beMa nupamMuasl U KoHyca. Popmysisl MIIoIIa-
11 TOBEPXHOCTEN IUIUHIPA U KoHyca. DopMyiiel 00beMa M1apa U IIOMmaaAn chepsl.

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

Onucanne ¥ XapakTepUCTHKA PA3JINYHBIX BUJOB MHOTOTPAHHHUKOB, IIEPEYUCIICHUE UX JJIEMEHTOB U
cBoiicTB. M300paskeHre MHOTOIPAaHHHKOB M BBHIMOJIHEHHE MOCTPOCHHUS Ha W300PKEHHSIX U MOZIEISIX
MHOTI'OI'PaHHHUKOB. BbluKciIeHNEe JTUHEHHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUIypalysiX,
apryMEHTHPOBAaHUE CBOMX CYXJEHUH. XapakTepucTHKa M U300pakeHUE CEUCHHS, pa3gepmKu MHO20-
2panHuKos, BbIUUCIIEHUE IuIomaaei nosepxHocrel. Iloctpoenne npocredmmx cedeHuit Kyoa, MpU3MBl,
nupamubl. [IpuMenenne pakToB U CBeIEHUH U3 TUIAHUMETPHH.

O3HakoMJIEHHE C BUJJAMU CUMMETPHH B IPOCTPAHCTBE, (POPMyIUpOBaHHUE ONPEAEICHUN U CBOWUCTB.
XapakTepuCTUKa CHMMETPHUHM TEJ BPALCHUS U MHOTOIPAHHUKOB. [IpuMeHEeHNe CBOMCTB CUMMETPUU IIpU
pemieHuy 3aaad. Mcnosb3oBaHue NpUOOPETEHHBIX 3HAHMN JUISl MCCIENOBAHUSA U MOJEIUPOBAHUS He-
CIIOKHBIX 3a/1a4. M300pakeHne OCHOBHBIX MHOTOTPAHHUKOB M BBIIIOJIHEHHE PUCYHKOB IO YCJIOBUSAM 3a-
nad.

O3HakoMJICHHE C BHJAaMH TeJ BpalleHus, (opMyIupoBaHHE WX ONpEeAETeHUN U CBOHCTB. Dopmy-
JMPOBAHKE TEOPEM O CEUEHHH IIapa IUIOCKOCTBIO U IIOCKOCTH, KacaTelbHOH K cdepe. XapakTepucTHKa
U U300pakeHUe Tell BpallleHUs, UX pa3BEpPTKH, ceueHus. PenieHue 3agady Ha MOCTPOEHUE CEUYEHUM, BbI-
YHCJICHUE JUIMH, PACCTOSIHUM, YIJI0B, Iuionanei. IlpoBenenne nokasaTelbHBIX PacCyKIECHUN MpU pelie-
Huu 3a7a4. [IpuMeHeHre cBOMCTB CUMMETPHUH MPHU PELLIEHUH 33a4 Ha TeJla BpallleHusl, KOMOWHAIUIO Tel.
N300pakeHre OCHOBHBIX KPYTJIBIX T€J M BBIIOJIHEHUE PUCYHKA T10 YCIOBUIO 33a4H.

O3HakOMJIEHHE C MOHATHAMM IUIOIIAIU U 00beMa, akcuOMaMu U cBoiicTBamu. Pemenue 3agay Ha
BBIUMCIICHHUE IUIOIIAJIeH TUIOCKUX (UTYp C IPUMEHEHHEM COOTBETCTBYIOUIMX (OpMYyN U (aKTOB U3 IIa-
HUMeETpHH. V3ydeHne TeopeM O BBIYHCICHHHA 00bEMOB MPOCTPAHCTBEHHBIX TEII, PEIICHHUE 3a/1a4 Ha TIPH-
MeHeHue (GopMya BbUMCIIeHUs: 00beMoB. M3ydenue (hopMyn Ui BBIYUCICHUS IJI0LIA 1l TOBEPXHOCTEH
MHOTOTPaHHHUKOB M TeJ BpameHus. O3HAKOMIIGHHE C METOJIOM BBIYMCIICHUS TUIOIIAAH TOBEPXHOCTH che-
phl. Penienne 3aa4 Ha BEIYKCIICHHE IJIOMAAEH TOBEPXHOCTU IIPOCTPAHCTBEHHBIX TEIL.

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 HproToHa.

CaoiicTBa OMHOMUHAJIBHBIX KO3 dumenToB. Tpeyronbauk Ilackans.

Buabl yueOHoil 1eATEIbHOCTH

N3ydenue npaBui KOMOMHATOPUKH M IPUMEHEHUE IPU pelIeHnH KOMOMHATOPHBIX 3a71a4 B UHpOp-
MaTHKE U IIPOrpaMMHUPOBaHUMU.

Pemenne koMOMHATOPHBIX 33/1a4 METOAOM Iepedopa U MO0 MPaBHIIy YMHOKEHUS.

O3HakoMJICHHE C MOHATUSAMHU KOMOMHATOPHKH: pa3sMELCHUSIMU, COUETaHUSIMU, TIePECTaHOBKaMU U
¢dbopmynamu Juis ux BbrunciaeHus. OObscHEHUE U MpUMeHeHue (GopMyJl JUIsl BBIYUCIIEHUS pa3MeEIleHUH,
NEPEeCTaHOBOK M COYETaHMH MpU peuieHuH 3agad. O3HakomieHue ¢ OuHoMoM HbIOTOHA U TpeyrojabHU-
koM [lackans. Pemenue npakTuueckux 3ajay ¢ UCHOIb30BAHNUEM MTOHATHI U ITPaBUI KOMOMHATOPUKHU.

Tema 5.2 Dy1eMeHTbI TEOPUH BEPOSITHOCTEH U MATEMATUYECKON CTATHCTUKH

CoObITHe, BEPOSTHOCTh COOBITHS, CIOXKEHHE U YMHOXKEeHUE BeposTHOcTed. [loHATHE 0 He3aBHCH-
MOCTH COOBITHH. JIMCKpeTHAs ciydaiiHas BeJIUYHHA, 3aKOH €€ paclpe/IeIcHusl.

YucnoBble XapaKTEPUCTHKHN JTUCKPETHOW CilydailHOW BenuuyuHbI. [loHsATHE O 3aKoHE OOJIBIIMX YH-
CellL.

[IpencraBienne MaHHBIX (TAOJIUIIBI, AMATPAMMEI, TpadUKH), TeHepaIbHasi COBOKYITHOCTh, BBIOOPKA,
cpenHee apupmernieckoe, menuana. [lonarue o 3a1agax MaTeMaTHYECKOM CTaTUCTHKY.

Buabl yueOHoil 1eATEIbHOCTH

N3ydyeHne KiacCMUECKOro ONpeiesieHus BEPOSTHOCTH, CBOMCTB BEPOSTHOCTH, TEOPEMBI O CyMMeE
BEPOATHOCTEN. PaccMoTpeHne NMpUMEPOB BBIUMCIIEHHS BEPOATHOCTEW. PerleHne 3ajad Ha BBIUMCIIEHHE
BepoATHOCTEH coObITUil. OOBsCHEHUE U MpUMeHeHue (POPMyYIT BEPOSITHOCTH MPH BBIUKCICHUH HAAEKHO-
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CTH JIeKTpruuecKoi 1enu. O3HaKOMIIEHHE C IIPEICTaBICHUEM YHCIOBBIX JAHHBIX U UX XapaKT€pPUCTHUKA-
MU.
Pemenue npakTrueckux 3amad Ha 00pabOTKY YUCIOBBIX JaHHBIX, BBIYMCICHHE UX XaPaKTEPUCTHK.

3.2 TemaTuveckoe MJIAHUPOBAHNE Y4eOHOI0 MpeaMeTa

Y4yeOHast Harpy3ka o0y-
Yammuxcs

Bcero | B Tom unciie
Ilnanupyembie pe-

Pa3ne/ TeMa THCOMIINHDBI JIeK NpPaK | 3yJbTAThbl OCBOEHHUS
1191 TH- AU CIUILIHHBI
u, yec-
ypo KHe
KH 3aHs
THSA
Beenenue 2 2
JIP4, JIP9, MPI,
MP3, MP4, MP?9,
asgen 1 Aaredpa 68 34 34 1IP1, IIP2, IIP3, IIP4,
IIP5, [IPS, IIP10,
IIP12
JIP4, JIP9, MPI,
Tema 1.1. Pa3Butue noHATHS O YKUCIIE 20 10 10 MP3, MP9, IIP1,

1IP2, IIP3, IIP4, IIP8

JIP4, MP1, MP3,

MP4, MP9, IIP1,

IIP2, TIPS, IIPS,
IIP10, IIP12

Tema 1.2 @ynkiuu u rpapuxu 12 8 4

JIP9, MP1, MP3,
Tema 1.3 Kopau, ctenienu u jorapudmsl 36 16 20 MP9, I[IP2, [IP3,
IIP4, IIPS, IIP10

JIP9, MP1, MP3,
azaes 2 OCHOBbI TPUTOHOMETPUM 32 15 17 MP9, TIP3, I1P4,
TIPS IIP10

Tema 2.1 OcHOBHBIE IOHATHS TPUTOHOMET- 20 9 11 JIP9, MP1, MP3,

pun. [IpeoOpa3oBaHusi TPUrOHOMETPHUUECKUX MP9, IIP3, 11P4,
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BBIPAKECHHI IIPS8, IIP10
T 29T « JIP9, MP1, MP3,
ema 2.2 TpuroHoMeTpHIeCKrUe ypaBHEHUS U 12 6 6 MPO. TIP3, TTP4.
HEPaBEHCTBA 1IP10
JIPY, JIP13, MP1,
Paznea 3 Hauaia MmaTeMaTH4YeCcKOro aHa- 66 36 30 MP3, MP5, MP9,
Ju3a IIP1, I1P2 TIPS, TIPS,
I1P10, I1P11, IIP12
JIPY9, JIP13, MPI,
Tema 3.1 [Ipou3BonHast GyHKIIUU U €€ MPH- 38 99 16 MP3, MP5, MP9,
MEHEHHE IIP1, I[IP2, I[IP5, TIPS,
I1P10, I1P11, IIP12
JIPY, JIP13, MPI,
Tewma 3.2. IHTETpan u ero npuMeHeHUE 28 14 14 MP3, MP5, MP9,
IIP5, TIPS, I1P10
JIPY, JIP13, MPI,
MP3, MP4, MP9,
Pa3nen 4 'eomerpusi 54 22 32 11P2, [1P3, I1P6, ITPS,
I1P10
JIP9, MP1, MP3,
Tewma 4.1 KoopauHaThl 1 BEKTOPbI 8 4 4 MP9, [IP6, IIPS,
IIP10
T 4211 JIP9, MP1, MP3,
ema 4.2 [IpsiMbIe 1 TUTOCKOCTH B MPOCTPaH- 20 10 10 MP4. MP9, ITP2.
cree [1P3, ITP6, [TP10
JIPY9, JIP13,MP],
MP3, MP4, MP9,
Tema 4.3 MHOTOTpaHHUKH U KPYTJIbIE Tela 26 8 18 1IP1. TIP3, 1P 6,
IIPS, IIP10
p 5 KonG JIP4,JIP9, MPI1, MP3,
a3ael oM I/lHaTOPI/lKa, CTATHCTHKA U 12 3 4 MP9. [TP1. 1IP7
Teopusi BEePOSITHOCTEN 11P8. 1TP13
JIP4, JIP9, MPI,
Tema 5.1 DnemMeHTHl KOMOMHATOPUKH 6 4 2 MP3, MP9, IIP],
I1P7, I1P8
Tema 5.2 DneMeHThI TEOPUU BEPOSITHOCTEN U 6 4 2 JIP4, JIP9, MP1,
MaTEeMaTUYECKOM CTAaTUCTUKH MP3, MP9, IIP],
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1IP71IPS, IIP13

IIpomeskyTOUYHAs aTTecTALMS, B TOM YUCI€ 18 JIP4, MP9, I[IP]
KOHCYJIbTAUMH
Bcero 234 117 117
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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 ¥ HauMeHOBaHHeE CHENHAILHOT0
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 H HH(POPMALIMOHHOE 00ecledeHne peaju3auuu NporpaMmbl

OcCHOBHBIC HCTOYHUKH:

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

2.10xn0, H. C. Maremaruka [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, COLIMATIbHO-3KOHOMUYECKOTro npoduieii. 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 CIeUalbHOCTel TexHuyeckoro mpoduius 1 xypca. 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.®. I'eometpusi: pabovas TeTpaap Mo aucuuiminHe«MaTemMaTuka» JUisl CTY/ICHTOB
MIEPBOTO Kypca BceX CHEIHUaTbHOCTeH TeXHU4YecKoro npoduis. Marauroropck: M3a-so MarHuroropcek.
roc.texH. yu-ta um. ['.11. HocoBa, 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-1a uM. I'.11. 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 um. 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 PE3YJBbTATOB OCBOEHHMSA YYEBHOT' O IIPEJIMETA

KOHTpOHB H OLOCHKA PEC3YyJIbTAaTOB OCBOCHUA IPCIAMCTA OCYHICCTBIIACTCA IIPCIIOAABATCIIEM B IIPO-

HECCC TCKYLICTO KOHTPOJIA U HpOMe)KYTOqHOfI aTTeCTanuu.

5.1 Texkymuii KOHTPOJIb

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

JIbIE TeNa MP4, MPY, IIP1, IIP 3, | muueckoe 3adanue)
11Po, ITPS, ITP10 Konmponvnas paboma
16 | Paznen 5 KomOunaTtopuka, 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 MaTEMATUUECKOU CTa-
TUCTHUKU

Kpurtepun ouenku tecra
3a Kaxapli TpaBUJILHBIN OTBET — | Oasn
3a HemnpaBWIbHBIN O0TBET — 0 OaoB

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

Kpurtepun onieHKH NpaKTHYECKUX U KOHTPOJILHBIX padoT

Ouenka "oTJM4YHO'" CTaBUTCA, €CIIM pabOTa BHIIIOJIHEHA B MOJHOM 00BEME C COOIOACHUEMHEO00-
XOJIMMOM TOCJIEIOBATEIbHOCTH JIEUCTBHIl; B OTBETE MPABWIIBHO U aKKYPAaTHO BBIIIOJIHEHBI BCE 3alIUCU U
BBIYHMCIICHHS.

Ouenka "'Xopouo' cTaBUTCS, €CIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3Henoyera.

Ouenka "y/10BJIETBOPUTEIBHO' CTaBUTCS, €CIHM padOTa BHIIIOTHEHA HE MOJTHOCTHIO, HO O0BEMBBI-
MTOJTHEHHOM YaCTH TaKOB, YTO TMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BBHIBOBI, B XOJ/€ MPOBE-
JIeHUs. pabOThl ObUIH JOMYILEHBI OLIUOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CIM paboTa BBIMOTHEHA HE MOJHOCTHIO WU 00B-
€MBBITIOTHEHHOHN YacTH pa0OThI HE TTO3BOJIET CAENATh MPABUIBHBIX BBIBOJOB.

5.2 IIpomMe:kyToUHAs aTTeCTAIMS

[TpomerxyTouHas aTTecTalysi 00yJaroIMXCcsl OCYIIECTBIISETCS 1O 3aBEPIICHUN U3YyYeHHs MTpeaIMeTa
Y TIO3BOJISIET OIPEIETIUTh Ka4eCTBO U YPOBEHb €I0 OCBOCHHUSI.
dopMa TPOMEKYTOUHOM aTTecTaluM 1Mo npeamMery «Martematukay - 1udpepeHInpoOBaHHbIN 3a4eT

B 1 cemecTpe U 3K3aMEeH BO 2 CEMECTpE.

JndpdepeHnnpoBaHHbIN 3a4€T TPOBOAUTCS B BUJIE YCTHOTO 3a4eTa.

Ne KonTpoJubHbie Bonpocs! Au¢depeHunpoBaHHOIO 3a4eTa Tema

1 | ®@ynkuus. ColicTBa GpyHKIMH: 007acTh onpeneneHus, Hyau Gynkmun, | Tema 1.2 OyHkun u
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTh-HEYETHOCTh, MOHOTOHHOCTb,
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AKCTPEMYMBI, 00JIaCTh 3HAYCHUI. rpaduku

2 | OnpeneneHus CTETICHH YKCIIA C PA3TUYHBIMU TOKa3aTenssMu. CBOHCTBa
CTEIICHEMN. Tema 1.3 Kopnu, cte-

MIEHH U JIOTapU()MBI
3 | Ompenenenue norapudma yrciaa. OCHOBHOE JOTapuPMHIECKOE TOXKIe-

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

4 | OnpeneneHust TPUTOHOMETPHUYECKUX (DYHKITHHA.

5 | OCHOBHbIE TPHTOHOMETPHIECKUE TOXKICCTBA. Tema 2.1 OcHosrbIe
MOHATUS] TPUTOHOMET-

6 | @opMyIbI CIOKECHHUS. puu. [IpeoGpasoBanust

7 | ®opMyIbl IPUBEICHHUSL. TPUTOHOMETPUUECKHUX
BBIPA)KCHU I

8 | ®opmybl mpeodpazoBaHUsl CYMMBI U PA3HOCTH TPUTOHOMETPHUECKUX
GbyHKIMI B MpOU3BECHHE.

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

10 | ®opmynbl KOpHEH MPOCTEUITNX TPUTOHOMETPUUECKUX YPABHEHHIA. PHUHCCKUC yPABHCHIA 1

HCPABCHCTBA

Kpurepun onenkn n1upgepeHInpoBaHHOIO 3a4eTa

- «OTINYHO» - TEOPETHUECKOE COAEPKAHUE KypCa OCBOCHO MOJIHOCTBIO, U3JI0KUII MaTepual
IPAMOTHBIM A3BIKOM B OIPEAEICHHON JIOTUYECKOM MOCIEN0BATEIbHOCTH, TOYHO UCIIOIb3Ysl MaTeMaTH4e-
CKYIO TCPMUHOJIOTHIO U CUMBOJIMKY, ITOKa3ajl YMCHUC UIINIFOCTPHUPOBATE TCOPECTHUYCCKUC TTOJTOKCHUA KOH-
KpeTHbIMH. OTBeYall CaMOCTOSATENIbHO 0€3 HaBOASALIMX BOIIPOCOB MIPEIoiaBaTells.

- «XO0po1I0» -OTBET YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSAM Ha OLIEHKY «OTJIMYHO», HO
IIPU 3TOM MMEET OJIMH U3 HEeIOCTATKOB :B M3JI0KEHUH JIOMYIIEHbI HeOOobIIMe MPoOeIbl, He NCKa3UBILINE
MaTeMaTU4YeCKOe COAECPKAHUE OTBETA; OIYLICHBI OJUH — JBa HEA0YETa IPU OCBELIEHUU OCHOBHOI'O CO-
JIEP’KaHMsI OTBETA, UCIIPABIICHHBIE 10 3aMEYAHUIO IIPEI01aBaTeNs;

- «Y IOBIETBOPUTEIILHO» - TEOPETUYECKOE COJAEPKAHUE KypCca OCBOEHO YaCTUYHO, HO IIPO-
OeJIbl He HOCSIT CYIIECTBEHHOTO XapaKkTepa, UMEIUCh 3aTPyTHEHUS WIH JOIMYIICHBI OIMOKH B ONpeseIie-
HUHU TNOHSATUH, UCIIOIB30BAHUHA MATEMAaTUYECKOW TEPMHUHOJIOTHUHU, YEPTEkKAX, BBIKIAAKAX, UCIIPABICHHbIE
IIOCJIE HECKOJIBKMX HABOJSAIINX BOIPOCOB MTPENOIABATENS;

- «HeynoBIeTBOPUTEIILHO» - TEOPETUYECKOE COACPIKAHUE Kypca HE OCBOEHO, JOIYIICHBI
OLIMOKH B ONpPEAEICHNUU MOHITUN, IPU MCIOJIb30BAHUU MAaTEMATUYECKOH TEPMMHOJIOTUH, B PUCYHKaX,
yepTexkax WiM rpadukax, B BHIKIAIKaX, KOTOPbIe HE UCTIPABIIEHBI ITOC/IE HECKOJIBKUX HABOJSIIMX BOIPO-
COB IIPEMNOIAaBaTE.

Ne Tunosble 3aJaHud J15 dIK3aMeHa Tema
Oo0s3aTes1bHAsA YACTD
1 | Pemmmre nmoka3ateibHOE YpaBHEHHE: Tema 1.3 Kopnu, crenenu u jo-
49%+1 — 7 rapuQMsl
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Pemmre norapudmMudeckoe HEpaBEHCTBO:

log:(2x —7) > —1.
2

Tema 1.3 KopHu, creneHu u jo-
rapudmbl

3 | Yopocrure: Tema 2.1 OcHOBHBIE IOHATHSA
. Tpuronomerpuu. [Ipeodpasosa-
cos2a + tg a sin 2a. P p beoop
HUS
TPUTOHOMETPUUECKUX BBIpaXKe-
HUU
4 | PemuTe TPUrOHOMETPUYECKOE YPABHEHUE: Tema 2.2 Tpuronomerpuyeckue
N YpaBHEHMS U HEPaBEHCTBA
sin2x = —
2
5 | HaiiTi 3HaYeHME IPOM3BOIHON B TOUKE X! Tewma 3.1 IIpousBogHas pyHK-
233 —ax? IIUH U ee IPUMEHEHHE
X) =—— % = 1.
f) ==—=%
6 | Haiigute HauMeHblIIee 3HaYeHUE ()YHKITUH Tema 3.1 [IpousBoanas GpyHK-
IIUH U ee IPUMEHEHHE
y = x3 —x? —8x + 4 naotpeske [1;7]. p
7 | Haiigute MpOMEKYTKH BO3pacTaHUs PYHKIIHH: Tewma 3.1 IIpousBogHas pyHK-
1 IIUH U ee IPUMEHEHHE
4
==-x"—2x
Y=2
8 | BelunciuTe HEONPEACICHHbIM HHTErPa: Tema 3.2 UnTerpain u ero npu-
1 MEHEHHE.
f (Ecosx + 2x — \/E) dx
9 | K mnockoctu mpoBefeHa HakiaoHHas MA u mepneHaukyssip | Tema 4.2 IIpsiMble v INIOCKOCTH
. . B IIPOCTPAHCTBE
MO, paBHbIil 15 cM. Yronm Mexay HakJIOHHOM M IJIOCKOCTBIO pocTh
cocrasnser 30°. Haitngure niHbl HAKJIIOHHOM U €€ MPOEKIUU.
10 | Haiitu ckansipHOE MPOM3BEICHHE BEKTOPOB: Tema 4.1 KoopauHatsl 1 BEKTO-
_ - BI.
a=(2 3 -4); b=(1; -2 1). P
JlonoJTHUTEIbHASI YACTh
1 =3 1\¥ Tema 1.3 KopHu, cTeneHu u jio-
Pemnre nokasaresbHOE HEPABEHCTBO: | = 2 < (=
2 8 rapumbl
2 | Pemmmre TPUTOHOMETPUYECKOE yYpaBHEHHUE:! 3sin?x — | Tewma 2.2 TpUroHOMETpUYECKUE
. ABHEHUS U HEPABEHCTBA
7 sin x cos x + 2cos?x = 0. P P
3 | BeIUHCIHTE TUTONIAIb KPUBOJIMHEHHOM Tpareyn: Tema 3.2 MnTerpai u ero npu-
MEHEHHE.
y=x3 y=0; x=3.
4

B ocHOBaHuM NpsIMOI TPU3MBI JIEKUT TPEYTOJbHUK CO CTOPO-
Hamu 39 cM, 17 cm u 28 cM. BeicoTta npusmsl coctaBiseT 20 cM.
HaiinuTe mosiHyI0 MOBEpXHOCTh U 00BEM MPU3MBI.

Tema 4.3 MHOrOrpaHHUKH 1
KpyTible Tella

20




5 | HaiiTu npou3BOAHYIO CIIOKHOM (QYHKIIHMU: Tema 3.1 IIponsBonHas pyHK-

— IIUU U €€ IPUMECHECHHE
y =,/InsinZ.

KpuTtepun oneHkn 3k3aMeHa

- «OTINYHO» - TEOPETUYECKOE COJEp’KaHHE Kypca OCBOEHO IOJHOCThIO, 0€3 MpoOesoB,
yYMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TPOrPaMMOi yueOHbIe 3a/laHHsl BBHITIOJIHEHBI, KAYeCTBO
UX BBIIOJIHEHUS OLICHEHO BBICOKO.

- «XOpo11I0» - TEOPETUIECKOE COAEPKAHUE Kypca OCBOCHO MOJIHOCTBIO, O€3 Mpo0enoB, He-
KOTOpbIE YMEHUs COPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMOil yueOHbIe 3a1aHus
BBITIOJIHEHBI, HEKOTOPBIE BHJIBI 3aJaHUI BHIITOJHEHBI C OITHOKAMH.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEPIKAHNE Kypca OCBOCHO YaCTUYHO, HO IIPO-
0eJIbl He HOCST CYHIECTBEHHOI'O XapaKTepa, HeOOXOIMMbIe YMEHUsI paboThl ¢ OCBOCHHBIM MaTEPHUaIOM B
OCHOBHOM C(OPMHUPOBAHbI, OOJIBIIMHCTBO MIPEYCMOTPEHHBIX ITPOrpaMMOi 00yueHHs yueOHBIX 3a/laHuil
BBITTOJIHEHO, HEKOTOPBIE M3 BHIIIOJHEHHBIX 33/IaHUI COJIEPIKAT OMIUOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COJIEPIKaHUE Kypca HE OCBOEHO, HEOOXO0AUMBbIE
yMeHHUs He ¢(hOpMUPOBaHbI, BBINOJIHEHHbIE YUeOHBIE 3a/laHUs COJIEpKaT IPyOble OIINOKH.
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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- | pa3oBaTEIbHON TEXHOJO- | pe3yabTaT UC- | BaHHS (AITOPUTM IMPUMEHEHU)
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 mpoOIemMbl
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 | PYIHC
TEJIBHON CaMOCTOATENIb- | HEeATEIbHOCTH OOcy:xieHue TOro, YToO U3~
HOCTHU y4YCHHUKA. oOyyaromerocss | BECTHO IpymIie o npobieme —
HAa 3aHSATHUU. 9Man 8vi1306a, AKMYaruU3aAyuU
SHaHUU
BoipaboTka BO3MOXKHBIX ITyTel
pereHus
BripaboTka miiaHa penieHust —
9mMan 3aKpenieHus Ho8bix 3Hd-
Huu
Pa6ora o c6opy maTepuana
CucremaTtu3zanus 3HaHUN —
9Man KOHMPOJs YCE0eHUsl 3HA-
HUU
2 310poBbec- ObecnieueHne canurTap- Cobnronenue IIpoBenenue GU3KYIbTMHHY-
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 TIoy4yuTensHbix | 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 Urpsl, npa-
Ba JL.B., 3o- . 3aKperieHue | .

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

MOJIHEHUE 3HAHUH 00Y- yMEHHUIA o | BUH

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

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

TEMaTUKHU Jlenosas uepa —

9Man 3aKpenieHus Ho8blx 3Ha-
HUT
Nudopmanu- | Ob6ecneuenue nonydenus | Harnsgaoe co- | IHTEpHET — pecypcehl, B T 9 UC-
OHHO- HOBBIX 3HAHUH, 3aKpeTI- MIPOBOK/ICHUE M0JIb30BAHNE UHTEPHET-
KOMMYHHKA~ | neype yueGHOrO Mare- MaTepHanoB opaysepos (Firefox,
WOHHAsI TeX-
1 puaia U KOHTPOJIb; ypoka (Buzaeo- | InternetExplorer, Google u t1.)
HOJIOTHUS
POJIUKHU, CXEMBI,
(mudpoBLIe | OGecrieuenne nporecca : e JUIsl TOWCKA, 0TOOpa M CHC-
TEXHOJIOTHH ) . Tab/HLEL);
(A B I[e o6yquH51 B OHJIAaUH TEMaTHU3alnun I/IH(I)OpMaI_[I/II/I
.B. My- . B
_ dopmare Ounaiig CB3E © Ha smane domauine20 3a-

poBa): oanus

H3yuenue u
UCNnoIb308a-
HUs  UH@op-
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-
pa3zoBaHUs (TpeHaxepsl,
OIOII0) —¢

Ownnaiin gocka IDroo — ua
omane NOAY4YeHUs: HOBbIX
SHAHUU 8 pedcume OHIAUH,
OUOCMoodle (smemeHTHI
«Yat», «llocemaemMocTb», -
Ha OpPraHU3aIlMOHHOM JTare
ypoka, «Jlexuus», «IIpak-
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 JOC-
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(hpopMyIH-
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 0000IICHUE T10-
JAy4eHHOU nHpopmanuu Ha oc-

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

aman umoceoe,

OUEHKU 3HAHUU
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NEPEYEHb IPAKTUYECKHWX/ 3AHATUN

[Ipunoxenue 2

Copnep:xxanue Te- . KoanuectBo
HaumeHoBaHue NPpaKTHYECKUX 3aHATHI
MBI 4acoB
Pa3nen 1 Anredopa 34
Tema 1.1 1. Apudmerndeckue NeHCTBUS HAJl pAllUOHATLHBIMHA U KOM- 2
IUIEKCHBIMU YHUCIIAMHU.
Passurne nonstus
0 ymcIie 2. ToxpaecTBEeHHBIE IPEOOPA30BAHMS PALIMOHATIBHBIX BBIpaKe- 2
HUU.
3. Pemenune panuoHaNbHBIX YpaBHEHHHA 2
4. PenieHue CUCTEM pallMOHAIbHBIX YPABHEHUM 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 BeIpaKEHUIl, 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. Haxoxaenne 3Ha4eHui Jorapudma 1o npou3BOIbHOMY 2
ocHoBaHHI0. [lepexos 0T 0JTHOTO OCHOBAHHUS K APYTOMY.
Brruucnenue u cpaBHeHue jorapudmos. Jlorapupmupona-
HUE U NOTEHIIMPOBAHUE BBIPAKCHUH.
14. ITpubnnKeHHbIe BEIYUCIICHUS U PELICHNE PUKIIaIHbIX 3a- 2
nau.
15. Pemenue norapupMu4ecKux ypaBHEHHA. 2
16. Pemenue norapupMuuecKux HEPaBEHCTB. 2
17. Pemenue norapupMuueckux ypaBHEHUH 1 HEPABEHCTB. 2
Pa3nen 2 OcCHOBBI TPUTOHOMETPHUU 17
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Tema 2.1 18. PaguanHublii METO U3MEPEHUS YTIIOB BPAILLECHHS U CBSI3b C 2
rpaxycHoi Mepoil. HaxoxxaeHue 3HaueHul TPUrOHOMETPHU-
OCHOBHBIE MOHS- .
YeCKUX (PYHKIHUH.
THUS
TPUTOHOMECTPHH. | 19 TIpeo6pa3oBaHus TPHTOHOMETPUUYECKUX BRIpAXKEHHMIA. Oc- 2
[IpeoOpazoBanms
HOBHBIE TPUTOHOMETPHUYECKUE TOKICCTBA.
TPUTOHOMETPHUYECKHIX
BBIPKEHUI =
p 20. IIpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BhIpaxkeHUr. Dop- 3
MYJIBI CIIOKEHUS, yIBOeHUA. DOpMyITbl TPUBEICHHUS.
21. TIpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BhIpakeHHi. [Ipe- 2
o0pa3oBaHKe CyMMBbI TPUTOHOMETPUYECKUX (PYHKIUHN MPO-
U3BEJICHHE, TPEOOPa30BaAHKIE TPOU3BEACHUS TPUTOHOMET-
prueckux (QyHKIMHA B CyMMYy.
22. Tloctpoenne rpaduKOB TPUTOHOMETPHUYECKUX (DYHKITHIA C 2
HCIOJIb30BAHUEM F€OMETPUYECKUX NTPE0Opa30BaHUM.
Tema 2.2 23. [IpocTeiinye TPUroHOMETPUYECKIE YPAaBHEHHS U HEPABCH- 2
CTBA.
Tpuronomerpuue-
CKUE ypaBHEHHMS U | 24. TpUroHOMETpUYECKHE YPABHEHUS H METOIbI X PEIICHUSI. 2
HEpaBEHCTBA
25. TpUroHOMETpHYECKIE YPAaBHEHHS. 2
Paznen 3 Hayajia MaTeMaTH4YeCKOI0 aHAJIM3a 30
Tema 3.1 26. YUncnoBas moclie1oBaTeIbHOCTh, CIIOCOOKI €€ 3aJaHusl, BbI- 2
YHCJICHUS WICHOB TOClieoBaTeNnbHOCTH. [Ipenen mocieno-
IIpousBoaHas o
BaTeNbHOCTH. HaxoxkieHrne mpeaenoB (GpyHKIHiA.
¢byHKIMU U ee
pUMEHEHHE. 27. HaxoxieHre pOM3BOIHBIX 110 ONPEACTICHHIO. 2
28. [IpaBuna u ¢popmynsl auddepeHpoBanus, Tadiuna npo- 2
M3BOJHBIX DJIEMEHTAPHBIX (YHKIINH.
29. Beruucienre Ipou3BOIHBIX CIOKHBIX (DYHKITUH. 2
30. [Ipou3BoHasA: MEXaHUYECKUH M TEOMETPUUYECKHI CMBICH 2
MIPOU3BOAHOMN. Y PaBHEHHUE KAacaTEIbHOM.
31. Obmias cxema uccneaoBanus GyHKIUU. 2
32. UccnenoBanue (yHKIMNA ¢ MOMOIIbIO MTPOU3BOJAHON U TO- 2
CTpoeHue rpauKoB.
33. HaxoxeHre HauOOJBIIEr0 M HAaUMEHbBILIETr0 3HA4YeHUs U 2

SKCTpeMalIbHBIX 3HaueHu# (yHkumu. [Ipukiagneie 3aaa4u
Ha DKCTPEMYM.
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Tema 3.2 34. Unterpan u mnepBooOpazHas. HaxoxneHue HeompeaeeH- 2
HBIX UHTETPAJIOB MPU TTOMOIIIH CBONCTB HHTETPAJIOB.
Huterpan u ero
IIPUMEHEHUE. 35. MHTEerprpOoBaHe METOIOM 3aMEHBI TEPEMEHHOM. 2
36. uTerpupoBanue pa3audHbIMA METOaMHU. 2
37. Teopema Hrrorona-Jleitbnuma. Brraucienune omnpenencH- 2
HBIX UHTETPAJIOB.
38. Briuucienue onpeieleHHbIX HHTErPajioB METOI0M 3aMEHbI 2
MePEMEHHOM.
39. Beruncnienue miomaaeid Guryp u o0beMoB Tedl. 2
40. dusnvecKue IPUIIOKCHUS HHTETPAJIOB. 2
Pa3nen 4 'eomerpusn 32
Tema 4.1 41. Bexropsl. JlelicTBusi ¢ BekTopamu. JlekapToBa cucrteMa Ko- 2
OpAMHAT B MPOCTPaHCTBE. PaccTosiHe MEXTy TOUKaMH.
Koopannats! u
BEKTODBI. 42. JlexapToBa CUCTEMa KOOPIUHAT Ha IJIOCKOCTH. Y PaBHEHUS 2
MPsIMOM, OKpYXHOCTU. PemieHue 3afad Ha pacrlojOKEHUE
MPSIMBIX Ha MJIOCKOCTH.
Tema 4.2 43. Pemenue 3a7a4 Ha NapalIeIbHOCTh MPSMOU U IJIOCKOCTH. 2
[Ipsmble 1 rutockocTy| 44, Perenne 3aqad Ha NMEPIEHAUKYISIPHOCTh TPSMOW H TIIOC- 2
B TIPOCTPAHCTBE. KOCTH.
45. PenieHue 3ajja4 Ha IPUMEHEHHE TEOPEM O TPEX MepreHau- 2
KyJIsipax.
46. PenreHne 3a71a4 Ha apauIeIbHOCTD TUIOCKOCTEH. 2
47. Pemenue 3a1a4y Ha ABYTpaHHBIC YIJIbL. 2
Tema 4.3 48. Pemrenne 3a71a4 Ha apajuIeseuie]1 U Kyo 2
Mpuororpanauku | 49. Pemenue 3a1a4 Ha Ipu3My. 2
U KpYTJIbIE TeTa.
50. Pemienue 3a1a4 Ha TUpaMHLY. 2
51. Pemienue 3aga4 Ha BBIYHCIEHHE O0BEMOB U MOBEPXHOCTEH 2
MHOTOTPaHHHUKOB.
52. Pemienue 3a7a4 Ha [MUIAHP. 2
53. Pemienue 3a1a4 Ha KOHYC. 2
54. Pemenue 3a1a4 Ha map u cdepy. 2
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55. Pemenue 3a1a4 Ha KOMOMHALIMY T€OMETPUYECKHX TEI. 2
56. Pemenue 3aa4 Ha KOMOMHAIIMU T€OMETPUYECKUX TEJ. 2
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
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[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»
KoutpoabHas pa- | Tunossie 3a1anus
0ora o reme
«H/HTerpaj u ero
NpUMeHEeHHe»
Ne4 Pazgen 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
PEAJIM3AILINN 3IEeKTPOHHBIMU OMOIIMOTEYHBIMU cuctremamu IBC T.
YYEBHOM «Znaniumy» K-38-22 ot 10.08.2022 r. OO0 «3HaHnyM™M». ITpoTokon
JANCHUITJIMHBI IBC «JIAHb» K-39-22 ot 11.08.2022 r. OO0 «3BbC Ne 1

JIAHb». 9BC «M3nareancreo JTAHDb»

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

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

K-43-22 ot 04.08.2022 r. OO0 «A#OyKC»

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

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