Munucreperso obpasoBanust u Haykn Pocceuiickoit ®exepamun
DeiepaibHOE rOCy IapCTBEHHOE OFOIKETHOE 00pa30BaTeIbHOE yUpexK/ICHUE
BBICIIEr0 0Opa3oBaHMs
«Baagumupcekuii rocy1aperBeHHblil yHHBepCHTET
umMenn Agexcanapa I'puropbesnya u Hukonas I'puropbesnua CTo/1eToBbIX»

(Bal'y) -

YTBEPXJIAIO
IIpopexTop

OH 1€ TeIbHOCTH

110 obpasgBare;
) ﬁ'jﬂ/ A.A Tlaupunos

r L

« 2‘-0 » /7 oOT 2017 r.

PABOYAS ITIPOI'PAMMA JIMCLHIUTIJIUHBI
«Maremartnka: ajnrebpa u
Ha4va/Jia MaTeMaTHYeCKOro aHAJIM3a, FTeOMeTPHSI»

AJISL CTIENMAIBHOCTH CPEIHETO MPO(ECCHOHATBHOTO 00pa30BaHuUs
TEXHHYECKOT0 Mpodus
09.02.07 «MHpopmManHoOHHbBIE CHCTEMBI U NpPOrpaMMHpPOBaHHE»

Baagumup, 2017



[Iporpamma y4eOHOM aucuuruinHbBl pazpadorana Ha ocHoBe PI'OC cpennero (mojgHOro) oOIIETO
oOpazoBanus (YTBEp)KIECHHBIM MprKa3oM MunuctepcTBa obpazoBanus U Hayku PO ot 17.05.2012 1. Ne
413) m Ha OCHOBE MPUMEPHOH mMporpamMmbl O0OIMIEOOPA30BATETHLHON Y4EOHOW UCIUTUTMHBI
MATEMATUKA: AJITEBPA U HAYAJIA MATEMATUYECKOI'O AHAJIM3A; TEOMETPUS nns
npodeccrnoHabHBIX 00pa30BaTEeNbHBIX OpraHu3anui, ogo0peHHONH HaydyHO-MeTOAMYEeCKUM COBETOM
Hentpa npodeccrnonansuoro odbpazoanusi PI'AY «DPUPO» u peKoOMEHIOBaHHOW IS peau3ariiu
[MIICC3 cpennero mnpodeccuonanbHoro odpaszoBanus (manmee - CIIO) Ha 6a3ze OCHOBHOrO 0OIIETO
o0pa3zoBaHMs ¢ TOJYYEHHEM CpEIaHero ooOmero odpazoBanus, mpotokon Ne 3 ot 21.07.2015 r., mo
cneuuanbHocTd CIIO TexHrueckoro npodus

09.02.07 «MHpOopMaIMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHUEY
Kadenpa-pazpadorunk: Koemk THHOBAIMOHHBIX TEXHOJOTUH | MpeAnpuHUMaTenscTBa Bal'y.

PaGouyro mporpammy cocrapmi: Snmaposa U.C., crapmmii npenogasatens KUTIT

[Iporpamma paccMoTpeHa 1 0100peHa Ha 3aceJaHuu Kadeapsl
WNudopmalinoHHBIX CUCTEM U POTPaAaMMHOMN I/IH)KeHepyjl npotokoa Ne 6 ot 20.01.17

3apenyrommii kagenpoiit UCITNU /% _—  Kuranos N.E.

[
[IporpamMma paccmotpeHa Ha 3aceganun YMK IéITH ‘poTokor Ne 7 or 20.01.17
Jupexrop KHUTII o Koporozos 0.1




COJEPKAHHUE

CTP.

. MACIOPT PABOYEN IMPOI'PAMMBI YUYEBHOMU
NUCHHUIIINHBI

. CTPYKTYPA U COJAEPXKAHUE YUEBHON JUCIATLIUHBI

. XAPAKTEPUCTHKA OCHOBHBIX BHJIOB YUYEBHOU
JAEATEJBHOCTHU CTYJAEHTOB

16

. YCJIOBHUSA PEAJIM3AIIMA YYEBHOM JJUCHUILJIAHBI

22

. KOHTPOJIb MU OHIEHKA PE3YJIBbTATOB OCBOEHUS
YYEBHOU JUCHUIIJIMHBI

23




1. IACIIOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCIATLIAHBI
«MATEMATHKA: AJITEBPA U HAYAJIA MATEMATHYECKOTI'O AHAJIN3A;
T'EOMETPUS».

1.1. ObsacTh NpUMeHEeHHUs] IPOrPAMMBI:

[IporpamMma oOmieoOpazoBarenbHON y4yeOHON nucuuiuinHa «MartemaTuka: anreOpa W Haudana
MaTeMaTUYeCKOro aHajan3a; Te€OMETPHUsS» SBIISICTCS YAcCThIO MPOTrpamMMbl MOATOTOBKU CHEIUAIKMCTOB
cpennero 38eHa B cootBeTcTBHM ¢ PI'OC no cnerumansHocTr CITO TexHudyeckoro npoduis

09.02.07 «IHbopMaLIMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHEY

1.2. Mecto y4yeOHOIi AMCUMIUIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIEIHAJHCTOB CpeIHero
3BEHA!

VYyeOnas nucnuruimaa «MaremaTuka: anredpa U Hadaisa MaTeMaTHYECKOTO aHaIn3a; TeOMETPHS
SIBIISICTCS y4EOHBIM TPEAMETOM 00sI3aTeIbHON MPEeIMETHON o0nactu «Marematuka ¥ uHGOpMaTHKa
®I'OC cpennero odmero ooOpa3oBaHws.

VYuebnas nucuumuinHa «MaTemaTtuka: ajaredpa U Hayajla MaTeMaTHYeCKOTrO aHaJIN3a; TeOMETPHUs»
u3ydaercs B o0meoOpasoBarensHoM 1ukiie yaeonoro miana [IIICC3 CIIO na 6a3e ocHOBHOTO 00mIeTro
00pa3oBaHus U SABISETCS MPOGUIEHON TUCIUTUINHOM.

1.3. Henu u 3aga4u y4eOHOH IMCHMILIMHBI — TPe0OOBAaHHUA K pe3y/IbTATaM OCBOCHHMS Y4eOHOi
JTUCIHHUIIINHBI:

Coz[epxcaHI/Ie IMporpaMmbl HAlIPpaBJICHO Ha JOCTUKCHHUC CIICAYHOIINUX HeJIei:

. obecrieyeHrne COPMHUPOBAHHOCTH TPEACTABICHUN O COIUANBHBIX, KYJIIbTYPHBIX U UCTOPUIECKHUX
(akTopax CTAHOBJICHUS] MATEMATHKH;

. obecrnieueHre CHOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUIECKOTO U MAaTEMATHIECKOTO
MBIIICHHUS,

. obecnieueHre chOpMUPOBAHHOCTH YMEHUI MPUMEHSATh MOJTYyYEHHbIE 3HAHUS TIPU PELLICHUN
pa3IMYHBIX 33]1aY;

. obecrieuenre cHOPMUPOBAHHOCTH MPECTABICHUN O MATEMATHKE KaK YacTH OOIICUeTOBEYECKOM

KYJIbTYPbI, YHUBCPCAJIbBHOM SA3BIKC HAYKH, ITO3BOJIAIOIICM OIMUCBIBATD U U3YUATh PCAJIBHBIC ITPOLECCHI U
SIBJICHU.

OcBoeHue conepkaHud Yy4eOHOW JUCIUIUIMHBL 00ECIEeYMBACT JIOCTH)KEHHUE CTYICHTaMH
CIIENYIOIIUX Pe3yJIbTATOB!

. JUYHOCTHBIX:

— c(hopMHPOBAaHHOCTh MPEICTABICHUI O MaTeMaTHKE KaK YHUBEPCAIbHOM SI3bIKE€ HAYKH, CPEICTBE
MOJIETUPOBAHUS SIBJIEHUH U ITPOLIECCOB, UAESIX U METOJAX MAaTEMATUKH;

— MOHMMaHHE 3HAYMMOCTH MaTEeMaTHUKH Ul HAYYHO-TEXHUYECKOTo Mporpecca, chOpMHUPOBAHHOCTh
OTHOIIEHHUS K MaTeMaTHKe KaK K 4acTh OOIIeYeNOBEYeCKOW KYNIbTYphl uYepe3 3HaKOMCTBO C
WCTOpPHUEN pa3BUTHUSI MAaTEMATUKH, YBOJTIOLIMEN MAaTEMATUYECKUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS,, HPOCTPAHCTBEHHOI'O BOOOpaKEHUS, AITOPUTMUYECKON
KYJIbTYpPbl, KPHTUYHOCTH MBIIIUIEHUS Ha YPOBHE, HEOOX0AMMOM 715 Oyayiei npodeccruoHalbHON
JesITeIbHOCTH, IS IPOJOKEHUS] 00pa30BaHUs M caMO0Opa30BaHuUs;

— OBJIaJICHUE MAaTeMaTUYECKUMU 3HAHUSIMHU U YMEHUSIMH, HEOOXOJUMBIMU B TIOBCETHEBHOM KU3HHU,
JUIL OCBOEHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX AMCUUIUIMH U JUCIMIUIMH TPOQecCHOHATBHOTO
UK, I TIOJydeHus] 00pa30BaHUs B 00JIaCTAX, HE TPEOYIOMUX YIIyOJIeHHOW MaTeMaTHIECKOM
MIOATOTOBKY;



TOTOBHOCTh U CIOCOOHOCTh K OOpa3OBaHHIO, B TOM YHCIE CaMOOOpa30BaHUIO, HA MPOTIKEHUU
BCel JKM3HH, CO3HATEIHLHOE OTHOIIICHUE K HEMPEPHIBHOMY 00Pa30BAHMIO KaK YCIOBHUIO YCICIITHOM
npodeccoHaTBEHOM U 0OIIECTBEHHOMN JAESITETbHOCTH;

TOTOBHOCTB U CIIOCOOHOCTh K CAMOCTOSITEILHOM TBOPYSCKON M OTBETCTBECHHOM JIEITEILHOCTH;
TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B 00pa30BaTEIHHOM,
OOIIIECTBEHHO  ITOJIC3HOM,  y4eOHO-HCCIICIOBATECIILCKOH, MPOSKTHOM MW APYrUX  BHJAX
JIEATEIIbHOCTH;

OTHOIIICHHE K MPOPECCUOHATBHON JIEATSIPHOCTH KaK BO3MOXKHOCTH YYaCTHS B PEIICHUH JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIEM;

METaNpPEAMETHBIX:
YMEHHE CaMOCTOSITEIbHO ONpPENEATh LEeNU ACATENbHOCTH M COCTaBIATH IIAHBI JIE€ATEIbHOCTH;
CaMOCTOSITEJIBHO ~ OCYUIECTBIIATb, KOHTPOJIMPOBATH M  KOPPEKTUPOBATH  JEATEIIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOJKHBIE PECYPCHI I JOCTH)KEHHUS MOCTABJICHHBIX LIEJIEH W peanu3alnuu
TUTAHOB JICSTEILHOCTH;, BRIOMPATH YCIICIIHBIE CTPATETUN B PA3IMUHBIX CUTYAITUSIX;

yYMEHHE MPOAYKTUBHO OOLIATHCS M B3aMMOJICHCTBOBATH B IMPOLIECCE COBMECTHOM NESATENBHOCTH,
VYUTHIBATh MMO3HUIMH JPYTUX YIACTHUKOB JIEATSIBHOCTH, () (HEKTHBHO pa3peniaTh KOH(IUKTEHI;
BJIa/ICHUE HABBIKAMU IO3HABATENbHOM, y4eOHO-UCCIIEeI0BATENbCKOW U MTPOEKTHOM NeATeIbHOCTH,
HaBBIKAMHU pa3peiieHuss mpoOjeM; CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSTEIHHOMY IOHCKY
METOJOB pEUICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B ITO3HAHUS;
TOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOSITENIbHOW  MH(GOPMAIIMOHHO-TI03HABATEIIbHON
JeSTeNIbHOCTH, BKJIIOYas YMEHHE OpPUEHTHUPOBATHCS B Pa3jIMYHBIX HCTOYHHMKAX HH(pOpMAIHH,
KPUTUYECKH OIEHHWBATh M HWHTEPIPETHPOBATH HH(POpPMAIMIO, TMOIYyYaEMYI0 U3 Pa3IuYHBIX
HMCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JIOTMYHO M TOYHO M3JIaraTb CBOK TOYKY
3pEHHUs], UCITIOIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIQJICHHC HABBIKAMH IT03HABATEIHLHOW PEIICKCHMHM KaK OCO3HAHHWs COBEPIIACMBIX ICHCTBUH H
MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM, I'PAHUL] CBOErO 3HAHUS U HE3HAHWA,
HOBBIX ITO3HABATENbHBIX 33/1a4 U CPEJICTB I UX IOCTUKECHHUS;

[EIeYCTPEMJICHHOCTh B TOUCKaX W TMPUHATHH pEIIeHUH, COOOPa3UTEeNbHOCTh W HHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEACTABICHUIN; CIOCOOHOCTh BOCHPUHHMATh KpacoTy U
TapMOHUIO MUPA;

IIPEAMETHBIX:

c(OPMHUPOBAHHOCTH MPEJICTAaBICHUM O MaTeMaTHKe KaK 4YacTH MHUPOBOW KYyJIbTYypbl U MeCTe
MaTeMaTHKU B COBPEMEHHOW LUBWIM3ALMH, COCO0aX OMHMCAaHUS SIBIEHUI pealbHOTO MHUpa Ha
MaTE€MaTHYECKOM SI3BIKE;

C(OPMHPOBAHHOCTh  NPEJACTABIEHUH O MaTeMaTHYeCKUX MOHATUAX Kak  BaXHEHIIMX
MaTE€MaTHYECKUX MOJENAX, NO3BOJISIOIINX OMMUCHIBATh U M3y4aTh pa3HbIC MPOLECCHl U SBIICHHUS;
ITOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IOCTPOCHUS] MATEMAaTUYECKUX TEOPUH;

BJIAJICHUE METOJIAMHU J0KAa3aTeJIbCTB U AJITOPUTMOB PELICHUS], YMEHUE UX TPUMEHSATh, IIPOBOIUTH
JIOKa3aTelIbHbIE PACCYKIAEHUS B XOJ€ pELICHUS 3a/1ay;

BJIAJICHUE CTAaHJApPTHBIMM TNpPHEMAaMH PELIICHHWS  PANMOHAIBHBIX W  MPPALUOHAIBHBIX,
[I0KA3aTENIbHBIX, CTENEHHBIX, TPUIOHOMETPUYECKUX YPAaBHCHUN U HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM, B TOM YHUCJE JJIsl IOUCKA NyTH PELICHUs U
WJUTFOCTPALIUK PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

c(OPMUPOBAHHOCTh MPEJCTaBICHUH 00 OCHOBHBIX MOHSTHUAX MaTEMaTHUYECKOro aHajiu3a U HX
CBOWCTBaX, BIQJICHUE YMEHHUEM XapaKTepu30oBaTh IOBEJCHHE (DYHKIMH, HCIIOIb30BaHHE
MTOJIYYEHHBIX 3HAHUH JJI ONIMCAHUS U aHAJIN3a PEabHBIX 3aBUCUMOCTEH;

BJIaJICHHE OCHOBHBIMM TOHSATHAMM O IJIOCKHX M MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (puUrypax,
UX OCHOBHBIX CBOMCTBaxX; CQOPMUPOBAHHOCTh YMEHHSI paclio3HaBaTh TeOMEeTpuUeckue PUrypbl Ha



YepTekKax, MOJEISIX U B PEalbHOM MHUpPE; NPUMEHEHUE H3YYEHHBIX CBONCTB T'€OMETPUYECKUX
¢buryp u hopmyn Uil perieHnusi FeOMETPUUECKUX 3aad U 3aau ¢ MPAKTUYECKUM COJIEp>KaHUEM;

— c(OopMHPOBAHHOCTh TPEJCTABICHUNA O TMPOIECcCax M SIBICHUSX, HMCIOIIMX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHUpPE, OCHOBHBIX IOHATHSIX
3JI€MEHTapHOU TEOPUH BEPOATHOCTEN; YMEHUN HaXOJUTh U OLIEHUBATH BEPOSITHOCTU HACTYIUICHUS
COOBITUH B MPOCTEUINUX MPAKTHUECKUX CUTYAlMsIX U OCHOBHbBIE XapaKTEPUCTUKU CIIyYalHBIX
BEJINYUH;

— BJIQJICHUE HAaBbIKAMU MCIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX ITPOrpamMM IIPH PELICHUHU 3a/1a4.

B pesynbrare ocBOEHHA JOUCHUIUIMHBI (OPMUPYIOTCS KOMIIOHEHTHI CIEAYIOIIUX 00uux
KomnemeHyuti 00yJaromerocs:

OK 01.

OK 02.

OK 03.

OK 04.

OK 05.

OK 06.

OK 07.

OK 08.

OK 09.

OK 10.

OK 11.

Bei0upate cioco0s! perienus 3aaa4 npodecCHoHaIbHON JesITeNbHOCTH, TIPUMEHUTEIBHO
K pa3JINYHbIM KOHTEKCTaM.

Ocy1ecTBIATh NOUCK, aHATIU3 U HHTEPIPETALNI0 HHPOPMALIUU, HEOOXOAUMOM 1Is
BBITTOJIHEHUS 33124 TPOPECCUOHATBHOMN IEATEIIEHOCTH.

[TnanupoBaTh U pean30BbIBATE COOCTBEHHOE MPOPECCHOHATBHOE U TMYHOCTHOE
pas3BuUTHE.

PaboTathb B KOJUIEKTHBE U KOMaHA€e, 3P PEKTUBHO B3aMMOAECHCTBOBATh C KOJUIEIaMH,
PYKOBOACTBOM, KJIMEHTaMH.

OCyIIECTBIIATh YCTHYIO U IUCbMEHHYI0 KOMMYHHKAIIMIO HA TOCYAAPCTBEHHOM SI3BIKE C
y4€TOM 0COOEHHOCTEH COLIUAIBHOIO U KYJIbTYPHOIO KOHTEKCTA.

IIposABIATE IpaXk1aHCKO-NIATPUOTHUYECKYIO TO3ULIMIO, IEMOHCTPUPOBATh OCO3HAHHOE
IIOBE/IEHHE HA OCHOBE TPAJUIIMOHHBIX O0IIEYETI0BECUECKUX [IEHHOCTEH.

ConelicTBOBaTh COXPaHEHUIO OKpYIXKaloIIel cpeibl, pecypcocOepexeHnto, 3pPeKTUBHO
JICHCTBOBATH B UPE3BbIYAHHBIX CUTAYLUAX.

Vcnonb30Bathk cpecTBa PU3NUECKON KyJIbTYpBI A1 COXPAaHEHUS U YKPEIUICHUS
3/I0POBBS B IIpOIIEcce MPOPECCHOHATIBHOM NEATEIFHOCTH U MOAEPKaHN HE0O0X0IUMOTO
ypOBHS (hU3HUECKON TOJTOTOBKH.

Hcnonb3oBath nHGOpMaLIMOHHBIE TEXHOJIOTUN B TPO(ECCUOHATIBHON e TEIbHOCTH.
ITonp30BaTbes MpodeccnoHaNbHOM TOKYMEHTaluell Ha TOCyIapCTBEHHOM U
WHOCTPAHHOM SI3BIKE.

[TnanupoBaTh NpeIIPUHUMATENBCKYIO AEATEIBHOCTD B IpodeccnoHanbHO chepe.

1.4. Koin4ecTBO 4aCOB HA OCBOCHHE NIPOrPaMMBbl y4eOHOM TUCHHUIINHBI:

MaKCUMaJIbHOW y4eOHOW Harpy3ku oOydaromierocs - 351 gac, B TOM yunce:

00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odyuatomierocs - 234 yaca,

CaMOCTOATENbHON paboThl oOyuatomerocs - 117 vacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO# padoThI

Bun yueOHo# padoThI

Oo6vem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 351
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE:
JIEKIIUHI 118
MPAKTUYECKHUE 3aHATHS U KOHTPOJIbHBIC PAOOTHI 116
CamocrosiTejibHas padoTa o0yuyarierocs (Bcero) 117
B TOM YHCIIE:
BHEAYJUTOPHAs CaMOCTOsITEIbHAs paboTa 77
WHIMBUTYTGHBIN IPOCKT 40
Hmozcosas ammecmayus 6 popme: IK3AMEH




2.2. TemaTn4yecKMii IJIAH U COAEPKAHME YUEOHON JUCUMIIIIMHBI
MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATUYECKOI'O AHAJIN3A; TEOMETPUSI.

HaumenoBanue pa3jesoB | Cojaep:xkanue y4ueOHOro MaTepuasia, JeKIMH U NPAKTHYECKHe 3aHATHS, CAMOCTOSITeJIbHAS OoBbem YpoBeHb
U TeM padora 00y4aImmxcs. 4acoB 0CBOEHMS
1 2 3 4
BBenenue Conep:kanue y4eOHOTro MaTepuasa (JIeKIMH) 2
Martemartuka B HayKe, TEXHUKE, JKOHOMUKE, HH(HOPMAITMOHHBIX TEXHOJOTUSAX U MPAKTHIECKON
nesiTenbHOCTH. Llenu v 3aaun u3ydeHnss MaTeMaTHKHU TP OCBOCHUH CTICIIHAIBHOCTH. 1
Paznea 1. Pa3BuTHe NOHATHSA 0 UM CIE 10
Tema 1.1. Conep:xanue yueOHOro Marepuasa (JIeKIHu) 4
Yucaa. lHpubanxennsle | HatypanbHble, 1eble U pallMOHAIBHBIC YHCIIA. 1
BBIYHCJIEHUS JeiicTBUTENbHBIE YUCIIA. 2
[TpuGimKeHHbIE BEIYUCIICHHSL. 1
Tpubnusicennoe 3nauerue geIudUHbL U NOCPEULHOCTNU NPUOTUNCEHU. 1
Komnnexcnule uucaa. 1
IIpakTHyeckue 3aHATHA. ApudMeTHUECKUE NEHCTBUS HAJl YUCIIaMU, HaX0XKJIEHUE 6
NpUOIMKEHHBIX 3HAYEeHUHM BETMYMH U MOTPEIIHOCTEN BbIUMCIEHUH (aOCOMIOTHON U
OTHOCHTEJIbHOM), CPABHEHUE YHCIIOBBIX BBIPAKECHUH.
CamocrosiTesibHas padoTa o0yuyarwuuxcsi. BerauciaeHus: ¢ npuOInKeHHBIMI YACIAMU. 4
JlelicTBuUS ¢ KOMIUIEKCHBIMU YHCJIaMU B ajredpandeckoit popme.
Paznea 2. OCHOBBI TPUTOHOMETPUH 44
Tema 2.1. Copepxxanue yueOHOro MaTeprania  (JIeKIMH) 10
Tpuronomerpuyeckue | Pagunannas mepa yria. BpamartenbHoe 1BHKEHUE. 1
(PyHKIIMH YHCJIOBOTO Cunyc, KOCUHYC, TAHT'€HC ¥ KOTaHT€HC YHUCIIa. 2
aprymeHra. OCHOBHBIEC TPUTOHOMETPUIECKHE TOKICCTBA. 2
DopMyIIbl TPUBEICHHUS. 2
®opmynsl cioxeHus. DopMyibl yaBoeHUs. Dopmyibl NOIOBUHHO20 Y2d. 2
[TpeoOpa3oBaHue CyMMbI TPUTOHOMETPUUECKUX (DYHKIIMIA B IPOU3BEACHUE U TPOU3BEACHUS B
CyMMY. Buipaowcenue mpueonomempuueckux yHKyuil uepes man2enc noi08UHHO20 apeyMeHma. 2
IIpakTHyeckue 3aHATHSA. PasnanHbIil METOI U3MEPEHHSI YTIIOB BPAILICHUS U CBSI3b C IPayCHOMN 10

Mepoit. OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIECTBA, (POPMYITBI CIIOKEHHSI, YIBOCHUS,
npeoOpa3oBaHUE CyMMbl TPUTOHOMETPHUECKUX (DYHKIIMN B TIPOU3BEIEHUE, TPpeoOpa3oBaHue
IIPOM3BEACHUS TPUTOHOMETPUUECKUX (DYHKIMIA B CyMMY. YTIPOLIEHHE TPUTOHOMETPUUECKUX
BBIPAKCHUI.




KontposbHas padora. OCHOBHbIE TPUTOHOMETPUIECKHE (DOPMYJIBI.

CamocrosiTeibHasi padoTa o0yuawmmxces. TpuroHoMeTpruecKue npeodpa3zoBaHusl.

Tema 2.2.
DYyHKUMH, UX CBOMCTBA U
rpaguxu.

Conep:xanue yueOHOro Matepuajia (JIeKIHN)

CBoiicTBa U rpaduKu TPUTOHOMETPUUYECKUX (YHKIIUH.

Yucnossie pyHknuu. OOIacTh OnpeesicHUsl 1 MHOXKECTBO 3HAYCHUN; TpapuK (YHKIUH,
nocTpoeHue rpagukoB (PyHKIIHIA, 33JaHHBIX PA3IMYHBIMHU CIIOCOOAMHU.

CBoiicTBa ()yHKIIMH: MOHOTOHHOCTbD, Ye€THOCTh, HEYETHOCTh, OTPAHHYCHHOCTb, TICPUOJUTIHOCTb.
[TpoMexxyTKH BO3pacTaHus ¥ yObIBAaHUS, HAMOOJIBIIICE U HAUMEHBIIICE 3HAYCHUS, TOUKU
akcTpemyMa. ['padudeckas natepnperanus. [Ipumeps! (yHKIIMOHALHBIX 3aBUCUMOCTEH B
peaNbHBIX MPOIECCaX U SBICHUSX.

Apudmernueckue onepanuu Hal GyHKIuAMU. CnoxHast QyHKIHUS (KOMIO3HUIIHS).

Ionamue o nenpepvigHocmu GYHKYUU.

Obpammuvie ¢hynxyuu. Odracms onpedeneHus: u 061acmv 3HAYEHUL 0OPAMHOU DYHKYUU.
I'paghux obpamnou ¢hynkyuu .

[TpeoOpa3zoBanus rpadukos. [TapamienbHblil IEpeHOC, CAMMETPUS OTHOCUTEIILHO OCEH
KOOPJMHAT ¥ CUMMETPHUS OTHOCUTEIILHO HadaJia KOOPJUHAT, CHMMETPHSI OTHOCUTEITBHO TIPSIMOM
y = X, pacTshKeHHE U C)KaTHe BJIOJb OCel KOOpIMHAT.

[EEN

IIpakTunyeckue 3anaTusA. CBoiicTBa U rpaduKH CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHT€HCa.
[Tpumepsl 3aBHCHMOCTE MEX1y TIEPEMEHHBIMHU B pEalIbHBIX MPOLIECCAX U3 CMEXHBIX
muciumind. Onpenenenue ¢pyukuil. [loctpoenue u urenne rpa¢ukoB QyHKIUHI.
HccnenoBanue ¢pynkuuu. CBoiicTBa IMHEHHOM, KBaJpaTUUHOM, KYyCOUHO-TUHEHHOM U T1pOOHO-
nuHeHoi ¢yHkiuil. HempepeiBHbIe U nepuoanyeckue GyHkiun. O6patHeie QyHKINN U UX
rpa¢uku. [IpeobpazoBanus rpaduka pyHkuuu. ['apmonndeckue konedanus. [IpuxnagHsie
3aJauu.

CamocrosiTeibHas padora o0y4yarommxcs. Pemenue 3a1a4 Ha IOCTPOEHUE U UYTEHUE
rpauKoB QyHKIMA.

Tema 2.3.
Tpuronomerpuyeckue
YPABHEHHSA U
HepaBeHCTBa

Conep:xanue yueOHOro Mmatepuasia (JIeKIHN)

ApKCUHYC, apKKOCUHYC, apKTaHI€HC YnCIa.
IIpocreiinire TPUrOHOMETPUUECKUE YPABHEHHUS.
Pemenne TpUroHOMETpUYECKUX YPaBHEHUH.
Ipocmetiwue mpueconomempuyeckue HepageHcmed.
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IIpakTuyeckue 3anaTHA. OOpaTHBIE TPUTOHOMETPHUECKHE (DYHKIIUU: apPKCUHYC, apKKOCHUHYC,
apkranresc. [Ipocreiiime TpUroHOMETpUUECKUE YPAaBHEHUSI U HEPABEHCTBA.
KonTpoabHas padora. TpuroHoMeTpuuecKrue ypaBHCHUS.

CamocrosiTeibHass padora o0yuyarommxcsi. PelieHue TpUroHoMeTpu4ecKUX ypaBHEHUH U
HEPaBEHCTB.

Pasznea 3.

Hauana MmaTeMaTH4eCKOI0 aHAJIN3a

40

Tema3.1.
IMocaenoBaTeabHOCTH

Conep:xanue yueOHOro Matepuaia (JIeKIHN)

CriocoObI 3a/1aHUS M CBOWMCTBA YUCIIOBBIX MTOCIIEIOBATEILHOCTEH.

Tlonamue o npedene nociedosamenvrocmu. Cywecmeoganue npeoeia MOHOMOHHOU
02PAHUYEHHOU NOCIE008AMENbHOCTU .

CyMMupoBaHue NOCIe10BaTeNbHOCTEH.

beckoHeyHO yOBIBaIOIIAs TEOMETPUYECKAs TIPOTPECCHUS H €€ CYMMA.

N

IIpakTuyeckue 3aHATHA. YncaoBast 10CIE0BATENBbHOCTD, CIOCOOBI €€ 3a/1aHN, BBIUNCICHUS
4JICHOB NocienoBaresbHocTu. [Ipenen nocnenoBareabHOCTH. beckoHeuHo yObIBatomas
reOMEeTpHUUECKas IPOrpeccusl.

CamocTosiTeIbHAS paGOTa OﬁyanOHIHXCH. Brruucnenue IIpCaciioB HOCJIG,HOB&TGJIBHOCTG?I.

Tema3.2.
IIpousBoanas u ee
NpUMeHeHHne

Coaep:xanue yueOHOro Mmarepuaya (JIeKIHHN)

[TonsiTve 0 MPoU3BOAHON PYHKIINU, €€ T€OMETPUUECKHUIN U (PU3MUECKU CMBICIT.
VYpaBHeHUe KacaTelbHON K rpaduKy (yHKIHH.

IIpon3BOHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHUS, YACTHOTO.

[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKINH.

[IpumeneHue MPOU3BOIHOM K UCCIIEIOBAHUIO QYHKIIUNA U TOCTPOEHHUIO TPauKOB.
IIpoussoonvie obpamuou hyHKyuu u KOMno3uyuu QyHKyuu.

IIpumeps! NCIIONB30BaHMS IPOU3BOIHOM I HAXOKACHUS HAWITy4lIero PEIICHNs B
MIPUKIIAIHBIX 3aa4ax.

Bropas npousBoiHas, ee reoMeTpuuecKuil U GU3NYECKUN CMBICI.

HaxoxxeHre cKkopocTH JiIst Ipolecca, 3a1aHHoro (opMysion 1 rpaukoMm.

10
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IIpakTuyeckue 3ansiTus. [I[pon3BoHAsA: MEXAaHUYECKHUI M T€OMETPUYECKUI CMBICIT
POM3BOIHON. YpaBHEHUE KacaTelnbHOH B o0mieM Buje. [IpaBuia u ¢popmyss
muddepeHIpoBaHms, TabIMIIa TPOU3BOJHBIX 3JIeMeHTapHbIX GyHKIMH. UccnenoBanue
(GYyHKLUU C TOMOIIBIO TPON3BOIHON. HaxoxaeHne HanbobIIero, HAMMEHBIIETO 3HAYCHUS U
9KCTPEMAIbHBIX 3HAY€HUH (DYHKIIMH.

10

CamocrosiTesibHasi padoTa o0yuarwuuxcsi. Viccnenopanue GyHKIMA U TOCTPOSHUE TPaPUKOB.

Pemenune IMMPUKJIIAJHBIX 3a71a4.

Tema3.3.

Conep:kanue y4eOHOro MaTtepuasa (JIeKIMH)

10




IlepBooOpa3nas u
HHTErpaji

[TepBooOpasHast u HHTETpaI.

IIpuMeHeHne onpeesIeHHOrO HHTEerpaja Al HaX0KICHHs IUIOAAA KPUBOJIUHEHHON
TpaIenny.

®opmyna Herotona—IJleitbuuna. [Ipumepsl npuMeHeHust uHTerpaia B pu3nke u TeOMETPHH.

IIpakTnyeckue 3anaTus. [leppoodpasHas u nHTErpa.

Teopema Hprorona—JleiiOnuna. [Ipumenenne uHTErpana K BEBIYUCICHUIO (PU3HUECKUX BEITUYHH
U IUIOIIANIEN.

KonTpoubnas padora. [IpousBoaHas u uHTerpai.

CamocrosiTesibHas padoTa o0yuyarwmuxcsi. Penienue npukiiaaybix 3aaay.

Pazpea 4.

KopHu, crenenn u jorapupmbl

28

Tema 4.1.
KopHnu u crenenu

Conep:xxanue yueOHOro Mmarepuajia (JIeKIHN)

KopHu HaTypanbHOM CTETIEHU U3 YUCIIa U UX CBOICTBA.

Crenenu ¢ pallMOHATBHBIMH ITOKA3aTEISIMU, UX CBOMCTBA.

CremneHu ¢ AeHCTBUTENLHBIMU NOKa3aTesiMu. Ceolicmea cmenenu ¢ 0eticmeumenbbim
nokaszameem.

WppanmonansHble ypaBHEHUS U HEPABEHCTBA

w w

IIpakTHyeckne 3aHsATHA. BpiuncieHne u cpaBHEHNE KOpHEN. BBINIOJIHEHHE pacyeToB ¢
panukanamu. HaxoxxieHue 3HaueHN CTENEHEN ¢ pallMOHAIBHBIMU IT0Ka3arensiMu. CpaBHEHHE
creneneit. [IpeoOpa3zoBanust BIpaXEHUH, ColepKaIInX cTerneHu. ToX/IeCTBEeHHbIE
npeoOpa30BaHus CTENEHHBIX U UPPALMOHAIBHBIX BBIPAKEHUN. PelieHne nppaoHalIbHbIX
YpaBHEHUH U CUCTEM.

CamocrosiTeibHas padora o0y4yarommxcs. MppannoHalibHble BBIPDAKEHUS, YPABHEHMS,
HEPaBEHCTBA.

Tema 4.2.
IMoxka3zarennHas,
Jorapupmuyeckast u
cTeneHHas PyHKIUH

Conep:xxanue yueOHOro Mmarepuajia (JIeKIun)

[Toka3zarenbHas (GyHKIMSA, €€ CBOMCTBA U rpaduK.
[Toka3zarenpHBIC YpaBHEHHS U HEPABEHCTBA.

Jlorapudm uncna. OcHOBHOE Jorapu(pMUIECKOE TOKAECTBO.
CsoticTBa norapugmos Ilepexos Kk HOBOMY OCHOBaHHIO.
JlecsaTuunble J0rapuQmsl.

Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U rpadUK.
Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA.

Yucino e. HarypanbHbIii morapudm.

[Ipou3BoHas MOKa3aTeNbHON U TorapupMuIeckoit PyHKITHI.
CrenenHas GyHKIIHS, €€ TPOU3BOIHAS U TIEPBOOOpa3HAsI.
WuTerpupoBanue QyHKIHA.

10
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[IpakTuyeckue 3aHATHSA. TOXIECTBEHHbIE MPEOOPA30BAaHUS TOKA3ATEIbHbBIX U
norapu(MHUECKUX BBIPAKECHUN. PerieHrne moka3aTebHbIX U JIOrapu(MUIECKUX YpaBHEHUN U
HepaBeHCTB. [luddepennrpoBanne nmoka3areabHOM, JorapuMUUICSCKON U CTENIEHHON ()YHKITHMA.
WuTterpupoBanue (yHKIIHA.

KonTpoubnas pa6ora. Kopuu u crenenu. [lokasarensHbie u orapupMudeckue ypaBHeHHS U
HEPaBEHCTBA.

10

CamocTosiTeibHasi padota o0yuarwmmxces. [Toctpoenue rpadukos. Ilokazarenbubie u
J0rapu(pMHUECKUE BbIPAXKEHUS, YPABHEHUS, HEPABEHCTBA.

Pa3pea 5.

ypaBHeHI/Iﬂ U HEPABCHCTBA

20

Tema 5.1.
YpaBHeHus u
HepaBeHCTBa

Coaep:xanue yueOHOro Mmarepuasa (JIeKIHH)

PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

PanmonaneHble, MppalMoOHaIbHbIE, IOKA3aTEIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U
cuctembl. OCHOBHBIE NIPUEMBI UX peLICHUs (Pa3JI0KEHUE HA MHOXKUTEIH, BBEIEHHE HOBBIX
HEN3BECTHBIX, [I0ICTAHOBKA, rpauueckuii MeToxn).

PaunonaneHble, MppalOHAIBHBIE, TIOKA3ATEIBHBIC U MPUSOHOMEMPUYECKUE HEPABEHCNEA.
OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnonp3oBaHue CBOMCTB U rpaduKoB (pyHKIUI NpU pEelIeHUH YPaBHEHUI U HEpaBeHCTB. MeToj
uHTEepBasIoB. M300pakeHne Ha KOOPAUHATHON MJIOCKOCTH MHOXKECTBA PELLICHUH ypaBHEHUN U
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

IIpuMeHeHre MaTeMaTUYeCKUX METOOB IS PEILIECHUS COAEPKATEIbHBIX 3a1a4 U3 Pa3IMYHbIX
oOnacTel HayKu U pakTuku. HTepripeTanys pe3yapTaTa, y4eT peaJbHbIX OrpaHUYCHU.

10

[EEN

IIpakTnyeckue 3anaTusi. Kopuu ypaBHenuii. PaBHocunbHOCTh ypaBHeHui. [IpeoOpazoBanue
ypaBHeHUH. OCHOBHBIE PUEMBI pellleHUs] ypaBHEHUH. Pelienue cucreM ypaBHEHUH.
Hcnonb30BaHue cBOMCTB U rpadukoB (GYHKIMIA A7 pellieHUs] ypaBHEHHUH 1 HEpaBEHCTB.

10

CamocrosiTeibHas padora odyuarmmxcs. Pemenue cogepxarenbHbIX 3a71a4 U3 pa3iIMuHbIX
o0acTeil HayKH U MPAKTUKH.

Pa3znen 6

DJIeMeHTbl KOMOMHATOPUKHU, TEOPUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU

12

Tema 6.1.
JIeMeHTbI
KOMOUHATOPHKH, TEOPHH
BEPOSITHOCTEI U
MaTeMaTH4YeCKOH
CTATHCTUKH

Coaep:xanue yueOHOro Mmarepuasa (JIeKIHHN)

OcHOBHBIE TOHATHUSI KOMOMHATOPHUKH. 3a/1a4i Ha TOJICYET YHCIIa Pa3MEeIeHU, TePECTaHOBOK,
coueTanuii. Pemenue 3ai1a4 Ha mepebop BapHaHTOB.

®dopmyna buroma Herotona. CBoiicTBa OMHOMUHAIBHBIX KOd(hpumrieHToB. TpeyroipHUK
[Tackans.

CoOpbITHE, BEPOSATHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHUE BepOSTHOCTEH. [lonsamue o
Hezasucumocmu coovimuil. JJuckpemnas CryyanHas 6el1uiunad, 3aKoH ee pacnpeoeieHus.

12




Yucnoswvie xapakmepucmuku OUCKPemHOU CAVHAUHOU enudunbl. ITlonamue o 3aKkone O0nbuuUx
yycer.

[IpencraBnenue qaHHBIX (TAOIUIBI, JUArPaAMMBbL, TPAQUKN), 2eHEPAIbHASL COBOKYNHOCHD,
8b100pKa, cpednee apugmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuieckou
CMamucmuxu.

Pewenue npaxmuyeckux 3a0au ¢ npumenenuem 8eposimHOCHHbBIX Memoo008.

IIpakTnyeckue 3anaTus. lcropus pa3Butus KOMOMHATOPUKHU, TEOPUHU BEPOATHOCTEH U
CTaTUCTHKH U UX POJIb B PA3NIUYHBIX cpepax 4eroBeUecKol ku3HeaeaTenbHocTu. [Ipasuna
KOMOMHATOpUKH. PereHre koMOMHATOPHBIX 3a1a4. Pa3Merienus, coueTaHust U IepeCTaHOBKHU.
bunom Herorona u tpeyronsnuk [lackains. [Ipuxnagnsie 3anaun. Knaccuueckoe onpenencHue
BEPOSITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOPEMA O CYMME BEPOSATHOCTEN. Brruncienue
BeposaTHOCcTe!. [Tpuknanuele 3anaun. I[Ipencrasienue yncioBbix gaHHbIX. [Ipuknagsele 3anaqu.

Kourtpoabnas padora. YpaBHeHus u HepaBeHcTBa. KomOuHaTopHbie 3a1auu. BeposTHOCTD
COOBITHS.

CamocrtosiTeibHas padora odyuarommxcs. PenieHne npakTuieckux 3a1ad ¢ IpUMEHEHUEM
BEPOSITHOCTHBIX METOJIOB.

Pasznen 7

I'eomerpus

66

Tema 7.1.
IIpsimble ¥ I0CKOCTH B
NPOCTPAHCTBE

Conep:xxanue yueOHOro Mmarepuaja (JIeKIHN)

AKCHOMBI CTEPEOMETPHUH.

B3aumHoe pacnionoxeHnue IByX MpsMbIX B IpocTpaHcTBe. [lapaninenbHocTs npsMoil u
rockocTH. [lapannensHocTs mockoctel. [lepneHauKyIsIspHOCTh NPSMOM U MIJIOCKOCTH.
IlepneHauKyisip ¥ HaKJIOHHAsA. YTOJ MEXAY PSMOM U IUIOCKOCTBIO. JIBYrpaHHBIN yros. Yroi
MEXY INIOCKOCTAMH. [leprneHuKyIapHOCTh ABYX IIOCKOCTEH.

['eomeTprueckue npeoOpazoBaHUs MPOCTPAHCTBA: MapaiedbHbIN IEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannensHoe mpoekTupoBanue. ILowads opmozonanvhol npoexkyuu. N3o00paxkenne
IPOCTPAHCTBEHHBIX (PUTYD.

10

IIpakTuyeckue 3ausaTHA. [[pU3HaKK B3aNMHOIO PaCHOJIOKEHUS MIPSAMBIX. YTOI MEXIY
IPSAMBIMU. B3aMHO€E pacIioniokeHue MpsMbIX U III0CKOCTeN. [IeprieHuKysp U HaKJIOHHAs K
IIJIOCKOCTH. YTOJI MEXKIYy MPSMOM U TUIOCKOCTBIO. TeopemMbl 0 B3aMMHOM PacCIIOJIOKEHNUN ITPIMOIN
U IUI0CKOCTH. Teopema o Tpex nepneHaukyisapax. IIpuzHaku u cBoiicTBa napaiyiesIbHbIX U
MEePIEHINKYJISIPHBIX INIOCKOCTER. PaccTosiHUE OT TOYKHM 110 TUIOCKOCTH, OT NPSIMOM 710
IIJIOCKOCTH, PACCTOSIHUE MEXKAY IUIOCKOCTAMH, MEXKIY CKPEIMBAIOIIUMHUCS IPSIMBIMU, MEKIY
MIPOU3BOJIBLHBIMU (PUTYpaMu B pocTpaHcTe. [lapaniensHoe NpoeKTUpOBaHUE U €TO CBOMCTBA.
Teopema o0 niowjaou opmo2oHAIbHOU NPOEKYUU MHO20Y201bHUKA. B3aIMHOE pacIioyioskeHne

10
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MIPOCTPAHCTBEHHBIX QUTYD.

CamocrosiTeabHasi pa60Ta Oﬁy‘IQIOIIII/IXCﬂ. Pemenue CTCPCOMCTPHUYCCKUX 3a1a4.

Tema 7.2
KoopauHatbl 1 BEeKTOPbI

Coaep:xanue yueOHOro Matepuasia (JIeKIHN)

[TpsamoyronbHas (lekapToBa) cMcTeMa KOOPJMHAT B IpocTpaHcTBe. PopMyIna pacCTOSHUS
MEXIY ABYMs TOUKaAMU.

YpaBuenus cepsl, niockocmu u npamotl.

Bexropsl. Koopaunats! Bektopa. Moayss BekTopa. CioxkeHre BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha 4UCI0. YTOJI MeXy IAByMs BekTopaMu. IIpoexnns BekTopa Ha ocb. CkaspHOe
IIPOU3BEICHNE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILIEHUU MATEMAaTUYECKUX U IPUKIIAJHBIX 3a1a4.

IIpakTryeckue 3anaTus. Bektopsl. JlelicTBus ¢ Bekropamu. JlekapToBa cucreMa KOOpAUHAT B
IPOCTPAHCTBE. Y PaBHEHUE OKPYKHOCTH, Cephl, TUIOCKOCTH. PaccTosiHre MEXTy TOUKAMH.
JleiicTBUs ¢ BEKTOpaMH, 3aJaHHBIMUA KoopauHaTaMu. CKaJIIpHOE ITPOU3BEIEHUE BEKTOPOB.
BekropHoe ypaBHEHHE IPSIMOM U INIOCKOCTH. VICnoyIb30BaHNE BEKTOPOB IIPH JTI0KA3ATEIBCTBE
TEOPEM CTEPEOMETPUM.

CamocrosiTesibHas padoTa o0yuarwmuxcsi. Pemenue 3a1a4d ¢ TOMOIIBI0 KOOPAUHAT U
BEKTOPOB.

Tema 7.3.
MHOrorpaHHUKH

Conep:xanue yueOHOro Mmarepuaya (JIeKIHHN)

Bepmmnsl, pebpa, rpaHu MHOTOrpaHHuka. Pazeepmka. Muozozpannvie yenvl. Boinykivle
MHo202panHuku. Teopema Juinepa.

[Tpusma. [Ipsmas u naxnonnas npusma. [pasunbHas npusma. [apannenenunesn. Kyo.
[Mupamuna. [IpaBunbHas nupamuna. Yceuennas nupamuda. Tetpasap.

Cummerpuu B KyOe, B MapaieNenuIesie, B npusme u nupamuoe.

Ceuenus Ky0a, MIPU3MBI M TUPAMUJIBI.

[IpencraBienue o npaBUIbLHBIX MHOTOIPaHHUKAX (TE€Tpadpe, Kyde, oKTasIpe, JoaeKasaApe U
UKOCadJIpe).

N

NDNDNDN

IIpakTuyeckue 3aHATHA. Pa3inunble BUIbl MHOTOrpaHHUKOB. VX n3o0paxkenus. Ceuenus,
pa3BEepTKU MHOTOIpaHHUKOB. Iomans noBepxXHOCTH. Buabpl cMMMETpHiA B IPOCTPAHCTBE.
CHuMMETpHsI MHOTOTPaHHHKOB.

CamocrosiTebHasI paGOTa oﬁyqamumxcsl. Pemienue 3ama4d Ha MHOT'OT'paHHUKH.

(o]

Tema 7.4.

Conep:kanue y4eOHOro Martepuasa (JIeKIMH)
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Tena u moBepxHoCTH
BpallleHus

[Hunmuuap u konyc. YcedeHHblid kKonyc. OCHOBaHME, BBICOTA, O0OKOBAsi TOBEPXHOCTD,
oOpasytomas, pazpepTka. OceBble CEUCHUS U CEUEHUS, MapajlieIbHbIe OCHOBAHUIO.
[Tap u cdepa, nx ceuenus. KacarenbHas miockocTs K chepe.

IIpakTuyeckue 3ansiTus. Tena Bpamenus. Mx mzobpaxenus. Ceuenus, pazpeptku. [Linomanp
noBepxHoCcTU. CUMMETpHUsI TeJl BpaIlCHUSI.

CamocrosiTesbHasi padora o0yuawmmxcs. Kpyrible Tena. Pelienue npukiIaaHbIX 3aaa4.

Tema 7.5.
HN3mepenus B reomeTpuu

Coaep:xanue yueOHOro Matepuaja (JIeKIHN)

O6bem u ero uzmepenue. urerpansuas popmyna oobema.

Dopmyiel 00beMa KyOa, IPSIMOYTOJIBHOTO MapajuieIenue1a, IPU3Mbl, IHIHHIIPA.
®opmynsl 00beMa MUPaMUIBI U KOHYCA.

@opMyIIbI IJIOMAAM TOBEPXHOCTEN UIMHAPA U KOHYCA.

®opmynsl 00beMa I1apa U miomaan chepsl.

[Tomo6ue Ten. OTHOMIEHUS TUIOIAJCH TOBEPXHOCTEH U 00BEMOB IMOAO0HBIX TEII.

NDNDNDNDDNDDN

IIpakTHyeckue 3aHATHSA. Bpruncienus 06beMOB U IIIoLaiel MOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TEJl.
KontpoabsHast padora. O0beMbl U IUIONAAN TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ.

CamocrosiTe/ibHas padoTa o0yuaromuxcs. Beraucienus o005eMOB U TUIONIAACH MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJl IPU PEIICHUU MPAKTUYECKUX 3a/1a4.

Pa3znen 8

O06o0marouee NOBTOpPeHUE

12

Tema 8.1
O0o0aromee
NMOBTOpPEHHE

Conep:xxanue yueOHOro Marepuasia (JIeKIHHN)

KOM6I/IHI/IpOBaHHHC 3aa4vu 10 BCEM pa3JciiaM Kypca.
3aj:[aq1/1 IMMOBBIIICHHOI'O YPOBHSA CJIIOKHOCTH.

HpaKTI/I'{eCKI/Ie 3aHATHSA. HOBTOpeHI/Ie TCOPCTUUICCKOTO MaTCpUralia. Pemenne 3amag mo Bcem
pa3aciiaM Kypca, B TOM YUCJIC ITOBBIICHHOT'O YPOBHS CIIOKHOCTH.

CamocrosiTeibHas padora o0yyaommxcsi. THOMBUAYyaIbHBIN IPOEKT

40

Bcero:

351

Jis XapakTepUCTUKH YPOBHS OCBOCHHS yU4eOHOT0 MaTepualia UCIOJIb3YIOTCS Celylolue 0003HaueHus:
1 — o3HakOMuUTENbHBIN (y3HaBaHUE paHee N3YUYEHHBIX 00BEKTOB, CBOMCTB);
2 — penpOoaYKTUBHBIN (BBIIIOJHEHUE ICATEIEHOCTH 110 00pa3Ily, HHCTPYKLIUU HITH 110/T PYKOBOACTBOM)
3 — MPOAYKTUBHBIN (MJITAHUPOBAHUE M CAMOCTOSTEIIFHOE BBIITOJTHEHHE JACITEIBHOCTH, PEIIeHUE MTPOOJIEMHBIX 3a]1a4)

B nmporpamMmMe KypcuBOM BbII€NIEH MaTeprall, KOTOPBIA MPHU U3YYEHUH KOHTPOJIIO HE MOIJICHKHT.
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3. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIbHOCTH

CTYAEHTOB

Coaepixanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH
CTYJ1€eHTOB(HA YPOBHE Y4eOHbIX JeilCTBHIl)

BBeaenue

O3HakoMIJIEHHE C POJIbIO MAaTEMATUKH B HAyKe, TEXHHUKE,
HSKOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJOTUSAX U MIPAKTHUECKON
nesTeabHOCTH. O3HAKOMIICHUE C LEISIMU U 33/la4aMu U3YYeHUS
MaTeMaTUKH Mpu 0cBoeHMM crienuaibHocTer CIIO.

AJI'EBPA

Pa3zButHe nousiTus o
qyuciie

Boinonnenue apudpMeTnueckux AeMCTBUI HAJl YUCIAMU, COYETast
YCTHBIE U MUCbMEHHBIE IPUEMBI.

Haxoxzaenue npuOImKeHHbIX 3HAYCHUHM BEIMYUH U OTPEIIHOCTEN
BBIYHCIICHUH (a0COTIOTHON U OTHOCHTEIBHOM); CpPaBHEHUE
YHCIIOBBIX BBIPAKECHUN.

Haxoxnaenue omn6ok B npeoOpa3zoBaHUAX U BBIUMCICHUSIX
(oTHOCHUTCS KO BCEM MYHKTAM MPOTPaMMBI)

KopHu, crenenu,
Jorapu(pmsl

O3HaKOMJIEHHE C IOHITUEM KOPHSI N- i CTENEeH!U, CBOMCTBAaMU
paZvKaJIOB U MPaBUJIaMHU CPaBHEHUS KOPHEH.

DopMyIMpPOBAHKE OIIPEAECIICHHS] KOPHS U CBOUCTB KOPHEM.
Boruncnenue u cpaBHEHUE KOPHEH, BHIIIOJHEHUE IPUKUIKA
3HAQ4YEHMSI KOPHS.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
CoJlepKaIIMX PaaUKaIbI.

Beinonnenue pacueToB 1o ¢popmysam, CoAepKalUM paJuKaibl,
OCYILIECTBIISSL HEOOXOJUMbIE TI0JICTAHOBKH U MPe0Opa3oBaHMUsL.
Omnpenenenne paBHOCUIBHOCTU BBIPAXKEHUN € paJuKaIaMH.
Pemrenne nppaniuoOHaIbHBIX YPaBHEHHM.

O3HaKOMJIEHHE C IOHSITUEM CTETIEHH C JEMCTBUTEIbHBIM
MIOKA3aTeJIEeM.

HaxoxxaeHue 3HaueHul cTeneHy, UCI0b3ysl TPH HE0OXOMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchIBaHUE KOPHS N-i CTENIEHH B BUJIE CTENEHU C IPOOHBIM
TOKa3aTeeM U Ha00O0poT.

DopMynMpOBaHHUE CBOUCTB CTENECHEN. BrIunciaenue crenexen ¢
palMOHAIBHBIM II0KA3aTEIEM, BBIITOJTHEHNE IPUKNAIKY 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[Ipeobpa3oBaHre YMCIOBBIX U OYKBEHHBIX BBIPAXKECHUMH,
CoJlepaKaIlMX CTEIEHHU, IPUMEHsA CBOMCTBA. Pelienue
ITOKA3aTEeIbHBIX YPABHEHUM.

O3HaKOMJIEHHME ¢ TPUMEHEHUEM KOPHEN U CTENIEHEN IpU
BBIYMCIICHUH CPEHUX, IEJIEHUN OTPE3KA B «30JI0TOM CEUEHHUM.
PelreHne NpuKIIagHbIX 3a/1a4 Ha CJII0XKHBIE IPOLICHTEI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPaKEeHHU I

BrimonHenue npeodpa3zoBaHuii BRIpAXKECHHH, pUMEHEHHE (POopMYyII,
CBSI3aHHBIX CO CBOWCTBAaMU CTETICHEN U JIOTapu(MOB.

Omnpenenenne 00J1aCTH JOMYCTUMBIX 3HAYEHUHN JTOTApUPMUIECKOTO
BhIpaKeHUs. Penienue norapudMudecknx ypaBHEHUH

OCHOBBI TPUTOHOMETPUHA

OcCHOBHBIC IOHATHSA

N3ydeHne painaHHOTO METOAA U3MEPEHUS YIJIOB BPAIIEHUS U UX
CBSI3U C TpagycHOM Mepoid. I300paxkeHue yriioB BpaiieHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJINYMHBI YIJIA C ET0 PACIIOIOKEHUEM.
dopmyarpoBaHuE ONpeeeHNI TPUTOHOMETPUYECKHUX (QYHKIUN
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JUISL YTJIOB TMOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYTOIbHHUKA ¥ OOBSICHEHHE UX B3aMOCBSI3U

OcHoBHBIE IIpuMeHEeHrEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB AJIs
TPUITOHOMETpPHUYECKHE BBIUMCIICHUS 3HAUYCHUH TPUTOHOMETPUIECKUX (PYHKIUH 110 OAHOM
TOKAECTBA U3 HUX
IIpeodpa3oBanus W3yuenne 0CHOBHBIX (POPMYIT TPUTOHOMETPUH: (OPMYJIBI
NpoCTeHIuX CJIO’KEHUSI, YIBOCHHUS, TPe0OPa30BaHUs CyMMbI
TPUTOHOMETPHYECKUX TPUTOHOMETPUYECKUX (PYHKUUH B IPOU3BEICHUE U IIPOU3BEICHHS
BBIPaKCHU I B CyMMY U IIPUMEHEHUE MPU BBIUYUCICHUH 3HAYEHUS
TPUTOHOMETPUYECKOT0 BBIPAKEHUS U YIIPOLICHUS €rO.
O3HaKOMJICHHE CO CBOWCTBaMU CUMMETPUU TOYEK HA €IUHUYHOU
OKPY>KHOCTH M IPUMEHEHHE UX JJIsl BBIBO/Ia ()OPMYIT IPUBEICHUS
IIpocreiimmue Pemenue no ¢popmynam 1 TpPUrOHOMETPUUYECKOMY KPYTy
TPUTOHOMETPHUYeCKHe MIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUH.
YPABHEHHSA U [IpumeHeHHe 00X METOJOB PELIeHNUs ypaBHEHUH (IpUBEIeHUE K
HEepPaBeHCTBA JMHEHHOMY, KBaJPaTHOMY, METOJI Pa3JI0KEHHsI HA MHOKUTEIH,

3aMEHbI IEPEMEHHOI) IPU PEIIEHUU TPUTOHOMETPUIECKUX
YpaBHEHUH.

YMeHue oTMeuaTh Ha Kpyre peleHus IpOoCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APpKCHHYC, aDKKOCHHYC,
APKTAHI€HC YK c/Ia

O3HakoMIIEHHE C TOHATHEM OOPATHBIX TPUTOHOMETPUUECKUX
(GyHKIHH.

W3yuyenue onpeneneHuii apkCHHyca, apKKOCUHYCa, apKTaHIeHCa
qucna, GopmyIupoBaHHE UX, N300paKeHNe Ha eAMHUYHON
OKPYKHOCTH, IPUMEHEHHE IPU PELICHUU YPaBHEHUI

Y

HKIIUU, UX CBOMCTBA Y TPA®UKH

®Oyukuuu. [lonsitue o
HENpepbIBHOCTH
pyHkumMu

O3HaKOMJIEHHE C IOHATHEM IIEPEMEHHOM, IpUMEpaMu
3aBUCHUMOCTEN MEXy NEPEMEHHBIMHU.

O3HakoMJIeHHE C TTIOHATHEM rpaduKa, onpeesieHue
MPUHAIJIEKHOCTH TOUKH rpaduky pyHkunu. OnpeaeneHue o
(dbopmyIe mpocTeiel 3aBUCUMOCTH, BUJIa e rpaduka.
Bripaxkenue no ¢popmyiie 01HON nepeMeHHON Yepes JpyTHe.
O3HakomiieHHe ¢ onpezeneHrneM QyHKINUU, GOPMYIHPOBAHUE €TO.
Haxoxpaenue obiaactu onpenenenns u o01acT 3Ha4YeHUH pyHKINUK

CpoiicTBa QyHKIHMH.
I'pagpuueckast uurep -
nperanus. IIpumepsl
(pYHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajIbHBIX Mpoueccax u
SIBJICHUSIX

O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B
peaJIbHBIX MpoLeccax U3 CMEXHBIX TUCHUIUIMH.

O3HakOMJIEHHE € JOKAa3aTEIbHBIMU PACCYXIEHUSIMH HEKOTOPBIX
CBOMCTB JIMHEITHON U KBaJpaTUYHON (QYyHKIUH, TPOBEIEHUE
UCCIIeI0BaHMsI TMHEWHON, KyCOUHO-TMHEHHON, IPOOHO-TMHEHHOI
U KBaJlpaTUYHOM (pyHKIMH, mocTpoeHue ux rpapukos. [loctpoenue
u uyreHue rpadpukoB GpyHkuil. MccnenoBanue GyHKIMH.
CocraBnenue BUJ0B (PYHKIMNA MO TaHHOMY YCJIOBHIO, pEIIEHNE
3a/1a4 Ha DKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHkuuu

OoOpaTtHble pyHKIIUM

Wsyuenue nousamus obpamuoii hynkyuu, onpeoenenue 6uoa u
nocmpoerue epaguxa 0opamHou GyHKyuu, HaxoxrcoeHue ee
obnacmu onpeoenenus u ooracmu sHavenut . [lpumMeHenne
CBOWCTB (D)YHKIIMH MPHU UCCIICIOBAHUYN YPaBHECHHUH U PEIICHUU
3a7a49 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSITHEM CJIOKHOU (DYHKITUU

CreneHHble,
noKa3arejibHbIe,

Boruncnenue 3HaueHuit GyHKIMI 110 3HAYEHUIO apryMeHTa.
OmnpeneneHre NOJI0KEHUs! TOYKH Ha TpaduKe Mo ee KOOpJUHATaM U
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JorapupmMuyeckue u
TPUTOHOMETPHYECKHE
pynkunu. O0paTHbie
TPUTOHOMETPHYECKHE
GyHkumMu

Ha000pOT.

Hcnonp3oBanne CBOMCTB (PYHKIMI U1 CpaBHEHUS 3HAYCHUN
cTerneHeu u jorapudmos.

[MocTpoenne rpadKOB CTENEHHBIX U JOTapUPMHUUECKUX (HYHKIIUH.
Pemienune nokaszaresbHbIX U JIOrapu(pMUUECKUX YPaBHEHUHN U
HEPaBEHCTB I10 U3BECTHBIM AJITOPUTMAM.

O3HakoMJIEHHE C MIOHATUEM HENPEPBIBHOM NEepHOANYECKON
¢byHkuuu, GopMyIupoBaHUE CBOMCTB CHHYCA U KOCHHYCA,
IIOCTPOEHHE UX I'PaUKOB.

O3HaKoOMJICHHE C TIOHATHEM TaPMOHHYECKUX KOJICOAaHUH
IIpUMEpPaMU TapMOHMUYECKUX KOJIEOaHUH /1JIs1 OIIMCAaHUs IPOLIECCOB
B ()M3HKE U IPYTUX 00JIACTAX 3HAHMUS.

O3HakoMJIEHHE C MOHATHEM Pa3pbIBHON NEpHOANYECKON QyHKIUH,
(hopMyIHpOBaHUE CBOMCTB TAHT€HCA U KOTAHT'€HCA, IIOCTPOCHUE UX
rpaguKoB.

[IpumeneHnue cBOMCTB PYHKIMI ISl CpaBHEHUS 3HAUEHUN
TPUTOHOMETPUUYECKUX (PYHKLUH, pelICHUs] TPUTOHOMETPUYECKHX
YpaBHEHUH.

Ilocmpoenue epaghuxos 06pamublx MpucoOHOMEmMpU4ecKux
@yHKyull u onpeodenenue no paguKam ux ceoUcms .

Brimonaenue npeobpa3zoBanus rpaduKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociexoBaTe I LHOCTH

O3HaKOMJIEHHE € IOHATHEM YHUCIOBOM IIOCIIEN0BATEIbHOCTH,
criocobamu ee 3aJjaHusl, BBIYUCICHUSMHE €€ WICHOB.
O3naxomaenue ¢ NOHAMUEM Npeoela nocie008amenrbHOCHU.
O3HaKOMJIEHHE C BBIUMCICHUEM CYyMMbl OECKOHEYHOT'O YMCIIOBOTO
psiia Ha IpUMEpPE BBIUMCIIEHUS CYMMbI OECKOHEUHO yObIBaroLIeH
F€OMETPHUYECKON ITPOTPECCUH.

Pemienue 3a1a4 Ha npuMeHeHue GOPMYJIIbl CyMMbI OECKOHEYHO
yObIBaloIell rTeOMETPUUECKON TPOrPEeCcCU

IIpousBoanas u ee
IpUMEHEeHue

O3HaKOMJIEHHE C IOHSATHEM IIPOU3BOJHOM.

N3yuenue u popMynupoBaHHe €€ MEXaHUYECKOTO U
TFE€OMETPUUYECKOTO CMBICIIA, U3YYEHHUE aITOPUTMA BBIUUCIICHHUS
MIPOU3BOIHOM HA IPUMEPE BHIYMCIEHUS MTHOBEHHOM CKOPOCTH U
YTJI0BOTO KO3 PHIIMEHTa KacaTeTbHOM.

CocrapneHue ypaBHEHUS KacaTeIbHOW B OOIIIEM BHUJIE.

YcBoenue npasui 1updepeHupoBaHms, TaOIUIBI TPOU3BOIHBIX
3JIEMEHTapHBIX PYHKINH, IpUMEHEHUE A1 AMPPEepEeHIPOBAHUS
(GyHKIMH, COCTaBICHUS ypaBHEHMS KacaTeIbHOM.

N3ydenue TeopeM o CBA3M CBOWCTB (DYHKIIUU U IPOU3BOIHOM,
(bopMyIHpOBKaA HX.

[IpoBeaeHue C MOMOIIBIO0 MPOU3BOIHOM HCCIIEIOBAHUS (DYHKITUH,
3aJJaHHOH (popMyIOH.

YcTaHoBNIEHUE CBSI3U CBOMCTB (PYHKIIMU U TPOU3BOAHOMN 1O UX
rpapukam.

[IpuMeHeHne MPON3BOIHOM IS PEIICHMS 3a1a4 Ha HAXO0XKJICHHE
HauOOJIBIIEr0, HAUMEHBILIETO 3HAUYCHHS U Ha HAXOXK/JCHHUE
JKCTpeMyMa

ITepBooGpa3nas n
HHTerpaj

O3HakoMJIEHHE C TIOHATHEM MHTErpaia 1 nepBooOpa3Hoi.
N3ydenue npaBuiia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona—1JleitOnuna.

Pemenue 3amad Ha CBsA3b NEPBOOOPA3HON U €€ MPOU3BOIHOM,
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BBIYHMCIICHHE TIEPBOOOPA3HON JIJIsl JAaHHOU (PYHKITHH.
Pemenue 3ala4 Ha MIPUMCHCHUC UHTCrpajia AJid BBIYUCICHUA
(U3NYECKHUX BEITMYWH M TUIOIIAACH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHUil
HepaBencTBa U cucreMbl
HEPABEHCTB C IBYMS
nepeMeHHbIMH

O3HakoMJIEHHE C IPOCTEHIIUMU CBEACHUSAMH O KOPHSX
anredpanvyeckux ypaBHEHUH, IOHATUSMHU UCCIIEOBAHUS
YpaBHEHUH U CUCTEM ypaBHEHHIA.

N3ydeHue Teopun paBHOCHIIBHOCTH YPABHEHUN U €€ IPUMEHEHMUSL.
IloBTOpEHue 3anucy peleHus CTaHAapTHBIX YPABHEHUH, IPUEMOB
npeoOpa3oBaHusl ypaBHEHUH JUIsl CBEACHUS K CTAaHJApPTHOMY
YPaBHEHHUIO.

Pemenue panyoHanbHbIX, HPPALMOHAIBHBIX, IOKA3aTENIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUI U CHCTEM.

Hcnonp3oBanne CBOMCTB U rpaduKOB (PYHKIHIA IS perIeHus
ypaBHeHUH. [IoBTOpeHNE OCHOBHBIX IIPUEMOB PELIEHUS CUCTEM.
Pemenue ypaBHeHUH ¢ IPUMEHEHUEM BCEX TPUEMOB (pa3IoKEHUs
Ha MHO>XUTEJIU, BBEICHUS] HOBBIX HEU3BECTHBIX, IIOJICTAHOBKH,
rpauyecKoro MeToza).

Pemienue cuctem ypaBHEHH ¢ IPUMEHEHUEM Pa3InYHbIX
CII0CO0O0B.

O3HakoMJIeHHE ¢ OOIIUMH BOIPOCAMU PEIIEHUS] HEPABEHCTB U
HCII0JIb30BaHNE CBOMCTB U IpauKoB (PyHKUUI IpU peLLIEeHUU
HEpPaBEHCTB.

Pemenue HepaBeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM
pa3IUYHbIX CLIOCOOOB.

[IpumeneHne MaTeMaTUYECKUX METOJIOB JUIsl pELICHUS

coJiep KaTeNbHbIX 3a7ay U3 pa3IMyHbIX o0JacTell HayKu U
npakTuku. MlHTepnpeTnpoBanne pe3yabTaToB ¢ yYETOM PEATbHBIX
OTpaHUYECHUN

3JEMEHTHBI KOMBUHATOPHUKH, TEOPUH BEPOSATHOCTEN U CTATUCTUKH

OcHoOBHBIC NOHATHSA
KOMOUHATOPUKH

N3yuenue npaBuia KOMOMHATOPUKHU U TPUMEHEHHE TIPU PEIIEHUN
KOMOMHATOPHBIX 3a/1a4.

Perienne KOMOMHATOPHBIX 3a]1a4 METOAOM IMepedopa U Mo MpaBUITy
YMHOKEHUS.

O3HakoMJIEHHE C TOHATUAMU KOMOMHATOPUKU: Pa3MELICHUIMH,
COUYETaHUSIMU, ITIEPECTaHOBKAMHU U (GOpMyJIaMu JIs UX
BBIYHCIICHUS.

OObscHeHre U IpuMeHeHue GOopMyJI JIIsl BBIYUCICHUS
pa3MeLICHN, IEPECTaHOBOK M COUYETAaHUM MPU PEIIECHUH 3a/1a4.
Oznakomienue ¢ 6uHoMoM HeroToHa u TpeyronsHukoM Ilackans.
Pemenne npakTudyeckux 3a1ad ¢ UCIOJIb30BaHNUEM TIOHATUN U
MIpaBWJI KOMOMHATOPUKH

DJIeMeHThI TeOpHH
BepOSITHOCTEM

N3ydeHune KI1accCu4eckoro onpenesieHus: BEpOATHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccmoTpenue npuMepoB BIUMCIIEHUS BEPOATHOCTEN. Perienne
3a/1a4 Ha BBIYHUCIICHNUE BEPOSTHOCTEN COOBITHIT

IIpeacraBiieHne JaHHBIX
(TabdamMubl, IMATPAMMBI,

rpaduxu)

O3HakoOMJIEHHUE C MPEICTABICHUEM YUCIOBBIX IaHHBIX U UX
XapaKTePUCTUKAMHU.

Pemenne npakTudeckux 3aaa4 Ha 00pabOTKY YUCIIOBBIX JaHHBIX,
BBIYMCIICHHE UX XAPAKTEPUCTUK

I'EOMETPUA

HpﬂMbIe H IIJIOCKOCTH B ‘ cDOpMy.]'II/IpOBKa 1 NPpUBCACHUC JOKA3ATCIbCTB [IPU3HAKOB
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MPOCTPAHCTBE

B3aMMHOI0 PACTIONIOKEHHS MPSAMBIX U TIIOCKOCcTel. Pacrio3HaBaHue
Ha 4epTexkax U MOJIEJISX Pa3IMUHbIX CIy4yaeB B3aUMHOIO
PacroIoKeHUs MPSAMBIX U IUIOCKOCTEH, apryMeHTUPOBAHHUE CBOUX
CYXKJICHUU.

dopmyJIUpOBaHUE ONIPEACICHUMNA, TPU3HAKOB U CBOWMCTB
MapajuieIbHbIX U MEePIEHANKYISIPHBIX MNIOCKOCTEN, ABYTPAaHHBIX U
JIMHEHHBIX YIJIOB.

Brinonnenue nocTpoeHus yrioB MEXy IPSIMBIMU, MPSIMON U
IJIOCKOCTBIO, MEXTY MJIOCKOCTSIMU IO OMHMCAHUIO U PACTIO3HABAHUE
UX Ha MOJIETISX.

[IpumeHeHne MPU3HAKOB M CBOMCTB PACIIOIOKEHUS MPSMBIX U
IJIOCKOCTEH MpU pELICHUH 3a/1a4.

N3006paxkeHne Ha pUCYHKaX U KOHCTPYUPOBAaHUE Ha MOJEIISAX
MEePIEHIUKYISIPOB U HAKJIIOHHBIX K MJIOCKOCTH, PSIMBIX,
napajuleNbHbIX IUIOCKOCTEH, YIIIOB MEXAY MPSIMOM U IJIOCKOCTHIO U
000CHOBaHHE NIOCTPOEHUS.

Pemenue 3a1a4 Ha BBIYHUCIICHHE TEOMETPHUUECKUX BEITHYUH.
OnuceiBaHKE PACCTOSIHUS OT TOYKHU J0 IUNIOCKOCTH, OT MPSIMOU 110
IJIOCKOCTH, MEXKAY IUIOCKOCTSIMH, MEXKAY CKPEIMBAIOIIUMUCS
MPSIMBIMU, MEX]Ty IPOU3BOJILHBIME (PUTYpaMU B IPOCTPAHCTBE.
DopMyIMpPOBAaHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TeOpeM CYIIECTBOBAHMUSI, CBOICTBA).

N300pakeHne Ha yepTekax U MOJIEISAX PACCTOSIHUS U 000CHOBaHUE
CBOMX CyxaeHuil. Onpeenenre u BEIYUCICHNUE PACCTOSIHUIM B
npoctpanctse. [Ipumenenre GpopMyi U TEOpEM MJIAHUMETPUU AJIs
pelIeHus 3a1a4.

O3HaKOMJIEHHE C TOHSITHEM NAapAJUIEIBHOTO POEKTUPOBAHUS U €TO
cBoiicTBaMu. POPMYIUPOBAHUE TEOPEMBI O TUIOLIATN
OpPTOTOHAJILHOM MPOEKIIMY MHOTOYTOJIbHUKA.

[Ipumenenue Teopuu At 000CHOBAHUS TOCTPOCHUN U
BBIYMCIICHHI.

ApPryMEeHTHpPOBAHUE CBOUX CYXKJIEHUN O B3aUMHOM PacloOJIOKEHUU
MIPOCTPAHCTBEHHBIX (UTYD

MHoOrorpaHHuKHu

OnucaHue U XapaKTepUCTHUKA Pa3INYHbIX BUJJOB MHOTOI'PaHHUKOB,
[IEPEYUCIICHUE UX DIIEMEHTOB U CBOWCTB.

N300paskeHre MHOTOIPaHHUKOB U BBIITOJHEHHUE TIOCTPOCHUS Ha
N300paKeHUSIX U MOJIEISIX MHOTOTPaHHHUKOB.

Boluncrienue JIMHEWHBIX 3JIEMEHTOB U YIII0B B IPOCTPAHCTBEHHBIX
KOH(UTYypalusx, apryMeHTHPOBAHNUE CBOUX CYXIACHUM.
XapakTepucTUKa U N300paskeHNe CeUEHUs, pa3eepmKu
MHO202PAHHUKOS , BBIYUCIIEHUE TUIOIAEH TOBEPXHOCTEM.
ITocTpoeHne npocTeHIUX cedeHnit Kyoa, MpU3MBbI, TUPAMUIBI.
[Ipumenenue HakToB U CBEACHUN U3 MJIAHUMETPUU.
O3HaKOMJIEHHME C BUJaMU CUMMETPHIl B IPOCTPAHCTBE,
(hopmynupoBaHUE ONPEETICHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMETPUHU TEJI BPALLEHUs U MHOTOTPAaHHUKOB.

[IprMeHeHne CBOWCTB CHMMETPHH NIPY PEIICHHUH 3a4a4.
Hcnonb3oBaHue NpHOOPETEHHBIX 3HAHUN JJIS1 MCCIIEJOBAHUS U
MOJIEJINPOBAHNS HECIIOKHBIX 3a7a4.

N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJIHEHHE
PUCYHKOB IO YCJIOBUSIM 3a/1a4

Tes1a M IOBEPXHOCTH

O3HaKOMJIEHHE C BUJaMH TeJl BpalleHus!, pOpMyIMpoBaHUE HX
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BpallleHHus

ONPENCIICHUN U CBOMCTB.

DopMyIMPOBAHUE TEOPEM O CEYEHUU LIapa MJIOCKOCTBIO U
IUIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTHKa 1 N300paykeHHEe TeJl BPALICHUs, HX Pa3BEPTKH,
CCUCHUS.

Pewrenune 3a1a4d Ha IOCTPOEHUE CEYECHUM, BBIYUCIICHUE JJINH,
paccTosiHuM, yrios, momazaci. [Iposenenue nokazareabHbIX
paccyXIeHHi

IIPY PELICHNN 3a]au.

IIpuMeHeHne CBOMCTB CUMMETPHHM MIPH PELICHUM 3a7a4 Ha Teja
BpalleHHsI, KOMOUHAIUIO Tell.

N300pakeHre OCHOBHBIX KPYTJIBIX TeJ M BBHIIIOJIHEHUE PUCYHKA 110
YCIIOBUIO 33J]a41

I/I3Mepenml B reoMeTpumn

O3HakoMIICHHE C TIOHATHAMU TUIOIIAANA U 00beMa, aKCHOMaMH
CBOMCTBaMH.

Pemrenue 3a1a4 Ha BRIYHMCIICHUE TUIOMIAICH TNIOCKUX (QHUTYD C
IPUMEHEHHEM COOTBETCTBYIOUIMX (GOPMYII U (PaKTOB U3
IJIAHUMETPHH.

W3yuenue TeopeM 0 BBIYUCICHUN 00bEMOB ITPOCTPAHCTBEHHBIX
TEJI, pelIeHUE 3a/1a4 Ha MPUMEHEHUE (POPMYIT BEIYUCICHHS
00BEMOB.

Nzyuaenne hopMyit aisi BBIYMCICHUS TUIOIIAACH TOBEPXHOCTEH
MHOTOTPaHHUKOB U T€J BPALCHHUS.

O3HaKOMJIEHHE ¢ METOJJOM BBIYMCIICHUS IJIOIIAU [IOBEPXHOCTH
cdepsl.

Pemrenne 3a1a4 Ha BBIYKMCIICHUE IJI0IIAIEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEI

KOOpI[I/IHaTLI U BEKTOPbI

O3HakoMJIEHHE ¢ IOHSATHEM BeKkTopa. M3yueHue nexapToBoit
CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IOCTPOEHUE I10 3aJaHHBIM
KOOpAMHATaM TOYEK U IIJIOCKOCTEW, HaX0KI€HHE KOOPAUHAT TOYEK.
HaxoxxaeHue ypaBHEHUH OKPYKHOCTH, CEpBbI, IIIOCKOCTH.
Brruucnenue paccTossHAN MEXy TOUKAMH.

N3yueHue CBOMCTB BEKTOPHBIX BEIUMYHH, IIPABUII PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUJI HAXOXKICHUS
KOOPAMHAT BEKTOPA B IIPOCTPAHCTBE, IPABUII JEHCTBUMN C
BEKTOpPAaMH, 3aIaHHBIMA KOOPJAMHATAMM.

IIpuMeHeHne Teopuu NpU PEILIEHUH 3a1a4 Ha JEHCTBUS C
BEKTOPaMH.

N3yuyeHne cKaIpHOTO IPOU3BEIECHUS BEKTOPOB, BEKTOPHOI'O
yYpaBHEHUs NPSMOM U INIOCKOCTH. [IpuMeHenne Teopun npu
peLIeHUN 3a/1a4 Ha IEUCTBUSA C BEKTOPaMU, KOOPJAUHATHBIN METON,
IIPUMEHEHHE BEKTOPOB JUIsl BBIYMCIIEHUS BEIMYUH YIJIOB U
PacCTOSTHUM.

O3HakOMIJIEHHE C JI0KA3aTENbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMMHOM DPACIIOJIOKEHUH NPAMBIX U IUNIOCKOCTEN C
WCIIOJIb30BAHUEM BEKTOPOB
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4. YCJIOBUS PEAJIM3AIIAN YYEFHOU JUCHUILJIAHBI

4.1. TpeGoBaHus K MUHUMAJIbLHOMY MATEPUAIBLHO-TEXHUYECKOMY O0ecrieYeHHI0

OcBoenmne mporpamMmbl y4yeOHOW aucuuIuimHbl «Martematuka: anredpa W Havaia
MaTeMaTUYeCKOTO aHaliu3a; TEeOMETpHs»  MpeamnojaraeT Hajiuyue ydyeOHOro kabuHera, B
KOTOPOM MMEETCS BO3MOXHOCTh 00ecreunTh 00yJyaronumcs cBoOOOAHbIN gocTyn B IHTepHET BO
BpeMsl Y4eOHOT0 3aHATHUS U B IIEpUO/I BHEYUEOHOU JesITeIbHOCTH.

[Tomemnienue kabuHeTa AOMKHO OBITH OCHAILIEHO THIIOBBIM 000pY/I0BaHUEM, B TOM YHCIIE
CHEUAIM3UPOBAaHHON y4yeOHONW MeOenpl0 W CpeacTBaMH OOy4YeHUSs, JIOCTAaTOYHBIMH IS
BBITOJIHEHUS TPEOOBAHUH K YPOBHIO MOATOTOBKU O0YYArOIIUXCS.

B kabuHere MOMKHO OBITH MYIBTUMEAMMHOE OOOPYIOBAHHE, TOCPEIACTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTEIHHOIO MPOIlecca MOTYT IPOCMATPUBATh BU3YabHYIO WH(POPMAIUIO 110
MaTCMAaTUKEC, CO3/1aBaTh MPE3CHTALlUN, BUACOMATCPHAJIbl, MHBIC JOKYMCHTBI.

B cocraB y4eOHO-METOAMYECKOTO W MaTEpHATBbHO-TEXHHYECKOTO O0ecredeHus
nporpaMmbl  yueOHoOW aucuuiUinHbl «MaTemartuka: anredpa U Hayalla MaTeMaTH4YecKoro
aHaJIN3a; TeOMETPUS» BXOJAT:

MHOTO(YHKIIMOHATbHBIA KOMILIEKC MPENOJaBaTeNs;

HarJsAHbIe TOCOOUs (KOMIUJIEKTHI y4eOHBIX TaOHIl, TIAKaTOB, MOPTPETOB BBIIAIOIIUXCS
YUEHBIX-MaTEeMaTUKOB U Jp.);

MH(}OPMaLlMOHHO-KOMMYHUKATUBHbBIE CPEJICTBA;

HKpPaHHO-3BYKOBBIE TTOCOONS;

KOMIUIEKT TEXHMYECKON JOKYMEHTalluu, B TOM YMCJIE [aclopTa Ha CPeACTBa OOy4YeHMs,
HHCTPYKIUU 11O UX HUCIIOJIb30BAHHUIO U TCXHUKC 0€30MacHOCTH.

4.2. UudopmanuonHoe odecneyenne o0yueHust

IlepeyeHb pekoOMeHyeMbIX Y4eOHBIX H3IAHUH, JONOJTHUTEIbHON JUTEPATYPHI:

OCHOBHBIE UCTOYHUKHU:

1. A.J .MopakoBuu. Anrebpa 1 Hayana MaremMarndeckoro aHanusa. 10-11 kiaccel. B 2 . Y 1.
Y4eOHUK Ui ydamuxcst o0pa3oBaTeNbHBIX yUupexieHui (0a3oBblii ypoBeHb) — 13- u3f.,
ctep. — M. : Muemo3uHa, 2012. -. 400 c.: . ISBN 978-5-346-01992-3.

2. AnrebOpa u Hayana marematudeckoro aHanuza. 10-11 kmaccel. B 2 u. U 2. 3amayHuk 1is
yyamuxcst 00pa3oBaTeNIbHBIX yupekaeHui (6a30Bblil ypoBeHb) noa pen. A.I'.Mopakosuya.
—13-e usn., crep. — M. : Muemosuna, 2012 — 271 c.: un. ISBN 978-5-346-01993-0.

3. TloropemnoB, Anekceii BacumpeBmu. ['eomerpums: 10 - 11 xmaccel : ydeOHUK IS
0011e00pa3oBaTeIbHBIX OpraHu3aluii: : 6a30BbIi U poduiIbHBIN ypoBHH / A. B. Iloropenos
— 13-e m3n. — Mocksa : IIpocsemenne, 2014 .— 175 c. : wn. — bubmmorp.: ¢. 172-173
— ISBN 978-5-09-032026-9.

JlonoTHUTENbHBIE HCTOYHHUKH:

1. bBammakoB M.U. MartemaTuka: yueOHHK A7 HAUaJIBHOTO U Cpell. mpod. odpazoBaHus./
M.U. Barimakos. - - 9-e u3n. crep. — M.: Akagemus, 2014 — 251 c. ni. — (
[TpodeccuonansHoe obpazoBanue. OOIeoOpazoBarenbHbie AucuuInHb) ISBN 978-5-
4468-0742-0.

2. bammakos, M.U. Maremartuka. 3agauyHuk: yaueOGHOE TOCOOHe [T Ha4albHOTO
po)eCCHOHAIBHOTO U cpeaHero npodeccrnonamsHoro oopazosanus / M. . bammakoB .—
4-e uzn., crep. — Mocksa : Akanemus, 2014 .— 414 c. : uin., Tabn. — (Ilpodeccnonansruoe
oOpa3zoBanue. O6meoopazoBarenbHble qucHUAILIHNHB) .— ISBN 978-5-4468-0722-2.

3. AnreOpa u Hadana MaTeMaTu4eckoro aHanmmsa. 10-11 kmacchl: y9eOHHK TS
00pa3oBaTeNbHBIX OPraHU3alUN C TIPHIIOKEHHUEM Ha JIEKTPOHHOM HocuTene. [lox pe.
Komnmoroposa A.H., 22-e uzn. — M.: IIpocsemenue, 2013. — 384 c.,ISBN 978-5-09-031301-
8, -. ISBN 978-5-09-031129-8 (CD-ROM).

NHuTepHET-pecypcesl:

www.fcior.edu.ru (MadopmManmonHblie, TPEHUPOBOYHBIE U KOHTPOJIbHbIE MAaTePHAIIBI).
www. school-collection . edu . ru (Enunas komuteknus udpoBbix 00pa30BaTeIbHBIX

pECYpCOB).
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5. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHOI

TACIATITAHBI

Koutpoas u omeHka pe3yJbTaToOB OCBOCHUA YYEOHOW JIUCHUILIAHBI

OCYHICCTBIIACTCA

npenoaaBaTrcJicM B IIPOLECCE MPOBCACHUA IMPAKTHUYCCKHUX SaHHTI/II;'I, TECTUPOBAHUA, a TaAKXKC

BBIINTIOJIHCHUA O6y‘-IaIOIJ_[I/IMI/ICSI HHAUBUIYAJIbHBIX 3aﬂaHHﬁ, I/ICCJ'IGI[OBaHI/If/'I.

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMNSI, YCBOEHHbIE 3HAHMS)

@®opMbI U METOAbI
KOHTPOJISA
OLIEHKH
pe3yJabTaToB
00y4eHust

OcBoenue conepkaHus yaeOHOH TUCIMITIIMHBI 00eCIIeunBaeT
JOCTHKEHHUE CTYIEHTaMU CIICAYIOIUX NIPEAMETHBIX PE3YIbTaTOB:

—  copMHUPOBAHHOCTH MPEICTABICHUI O MaTEMAaTHKE KaK YacTh
MHUPOBOH KYJIBTYpbl U MECTE MATEMATUKH B COBPEMEHHOMN
LMBUJIM3ALMH, CTI0CO0aX OMMCAHUS SABJIEHUHN pealbHOro MUpa Ha
MaTEMaTHYECKOM SI3BIKE;

—  copMHPOBAHHOCTH MPEICTABICHUI O MATEMAaTUIECKIX
MOHATHSX KaK BAXKHEHIINX MAaTEMaTHYECKUX MOJEIAX, IO3BOJIAIOIINX
ONMCBIBATh U U3y4aTh Pa3HbIC IIPOLIECCHI U SIBJICHUS; IOHUMAaHHE
BO3MO>XHOCTH aKCUOMATUYECKOT'0 IIOCTPOEHUS MaTEMaTUYECKUX
TEOPHIL;

—  BIAJICHHE METOJAMHM J10Ka3aTeIbCTB U AITOPUTMOB PELIEHUS,
YMEHUE UX IPUMEHSATH, IPOBOAUTH JOKA3aTEIbHbIE PACCYXKICHUS B
XOJI€ peLICHHUs 3a/1ay;

—  BJIQJICHUE CTaHJAPTHBIMU IIPUEMAMHU PELICHUS PALIMOHAIBHBIX
U UppalMOHAJIbHBIX, I0KA3aTEIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHHI U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHCIIE IS
ITOMCKA ITYTH PELICHUs U WIUTKOCTPALUU PEIICHNs YPABHEHUN U
HEPABEHCTB;

—  ¢(hOpMUPOBAHHOCTH MPEACTABIECHUN 00 OCHOBHBIX MOHATHUAX
MaTeMaTU4YeCKOr0 aHaJIM3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM
XapaKTepu30BaTh MOBEACHNE (PYHKIINHA, UCTIOIb30BaHUE MOTYYEHHbIX
3HAHUH JJIA ONUCAHUA U aHAIN3a PEAIbHBIX 3aBUCUMOCTEN;

—  BJIaJICHUE OCHOBHBIMU IOHATHUAMU O IIJIOCKUX U
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypax, UX OCHOBHBIX
CBOMCTBaxX; cOPMHUPOBAHHOCTb YMEHUS paclio3HaBaTh
reoMeTpuyeckre GUrypbl Ha yepTexax, MOJIEsIX U B PEaIbHOM MHUPE;
MPUMEHEHHE U3YYEHHBIX CBOUCTB Fr€OMETpUYECKUX GUTyp U (HopMyI
JUISl peIIEHUs] TEOMETPUYECKHX 3a/1a4 U 3a]1a4 C MPAKTHYECKUM
COJIepKaHUEM;

—  c(hOpMHUPOBAHHOCTH MPEACTABIECHUIN O MPOLECCaX U SIBICHUSIX,
MMEIOIINX BEPOSTHOCTHBINA XapaKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSX B PEAIBHOM MHUPE, OCHOBHBIX MOHATHUAX
JJIEMEHTApPHOU TEOPUH BEPOSATHOCTEN; YMEHUN HAXOIUTh U OLICHUBATh
BEPOSATHOCTH HACTYILJICHUSI COOBITUN B TPOCTEHIINX MPAKTUYECKUX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEINYHH;

—  BJIQJICHHE HAaBBIKAMH MCIOJIb30BAaHUS TOTOBBIX KOMIIBFOTEPHBIX
[IpOrpaMM IIPU PELICHUN 3a]1a4.

Camocmosmenvhvie
U KOHMPOIbHBLE
pabomul,
UHOUBUOYATIbHbLE

3a0aHU.

Dxzamen.
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PaGouyro nporpammy cocrasui: Anmaposa U.C., crapmmii npenonasarens KUTII
Penenzent (3kcmepr):

Bal'V crermanucr mo YMP KHUTII - /v en i e e Mouceena JLU.
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