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PE3YJbBTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA

OcBocHue COACPKaHUA yqe6H0r0 npcamMeTa «MaremaTuka» oOecrneunBaeT
JOCTHKCHHUC CTYACHTAMHU CJIICAYIOIUX PC3YJIbTATOB!

* IUYHOCMHbBIX .

JI1 — chopmMupoBaHHOCTH TIPEACTABICHUA O MAaTeMAaTHKE KaK YHHUBEPCATbLHOM
S3BIKE HAYKH, CPEICTBE MOJACIUPOBAHUS SIBIICHUW W IPOIIECCOB, MACSIX M METOJaX
MaTeMaTHKH;

JI2 — moHWMaHuWe 3HAYMMOCTH MAaTeMaTHUKH Ui HAYYHO-TEXHUYECKOTO
mporpecca, CQOPMHUPOBAHHOCTh OTHONICHHWS K MaTeMaTHKe KaK K YacTH
00111e4eI0BEYECKON KYJIBTYPhl U€pe3 3HAKOMCTBO C UCTOPUEH pPAa3BUTHS MATEMATUKH,
ABOJIIOIMENH MaTEMaTUYECKUX UJICH;

JI3 — pa3BuTHE JIOTMYECKOrO MBIIIJICHUS, MPOCTPAHCTBEHHOIO BOOOpaXKEHUS,
AITOPUTMHYECKON KYJIBTYPbl, KPUTUYHOCTH MBIIIJICHUS Ha YpPOBHE, HEOOXOJAUMOM
st Oyayuiedt nmpodeccuoHaIbHOM JesTeNbHOCTH, IS MPOJOKEHUsT 00pa30BaHUs U
caMmo00pa3oBaHus;

JI4 — oBnajieHrie MaTeMAaTUUYECKUMU 3HAHUSAMHU U YMEHUSIMHU, HEOOXOIMMBIMU B
MMOBCETHEBHOMN JKU3HH, JUIsI OCBOCHHUS CMEKHBIX €CTECTBCHHOHAYYHBIX TUCIUILIINH U
JTUCITUTUINH TTPO(ECCHOHAIBEHOTO MUK, IS MOJyYeHUs 00pa30BaHUs B 00JIaCTSX, HE
TpeOYIOIHUX YriayOJeHHON MaTeMaTH4eCKON MOArOTOBKH;

JIS — TrOTOBHOCTP M CHOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCIE U K
caM0oOOpa30BaHUI0, Ha TMPOTSHKECHUU BCEH JKWU3HHM, CO3HATEIHLHOE OTHOIICHHE K
HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEHIHOW mpodeccuoHanbHON U
OOIIIECTBEHHOM JIESATEILHOCTH;

JI6 — TOTOBHOCTH M CIOCOOHOCTH K CAaMOCTOSATEIBHOW TBOPYECKOW U
OOIIIECTBEHHOM JIEATEILHOCTH;

JI7 — rOTOBHOCTP K KOJUIEKTUBHON pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMU
B 00pa3oBaTeIbHOM, 00I11eCTBEHHO-TTOJIE3HOM, y4eOHO-HCCIIeI0BATEIIHCKOM,
MIPOEKTHOM U IPYTUX BUAAX JACATEIHHOCTU

JI8 — ortHOmeHue Kk mpodecCHOHANBHONW AESITENIBHOCTH KaK BO3MOXKHOCTH

y4acTus B pelieHun JINYHBIX, OOIIIECTBEHHBIX, roCyJ1IapCTBEHHBIX,
0O0I11IeHAIIMOHATIBHBIX POOJIEM;
JI9 — nana rayxux, ciaOOCHbIIIalMX, M[MO3AHOOMJIOXIIUX O00Yy4YaroImuXCs:

CIIOCOOHOCTH K COIMAIIbHOM aanTallMi U UHTETpalu B oOuiecTse. B Tom vucie npu
peanu3alnuy BO3MOXHOCTEH KOMMYHHMKAllMM HAa OCHOBE CIIOBECHOM peun ( BKIIOYAs
YCTHYIO KOMMYHHUKAIIMIO), a TaKXe, NpHU >KEeJaHWU, KOMMYHHUKAIlMM HAa OCHOBE
’KECTOBOM PEeYM C JINLAMHU, UMEIOLIUMHU HApYyIIEHUS CIIyXa;

JI10 - nns 0oOydaromuxcsi ¢ HapyIUIEHUSIMH OMOPHO — JIBUTATEJIBHOTO armnapara:
BJIa/ICHHE HaBBbIKAMHM MPOCTPAHCTBEHHON U COLMAIbHO-OBITOBOM OPHEHTHPOBKHU;
YMEHHE CaMOCTOSITENIbHO U O€30MacHO NEepeIBUTaThCsl B 3HAKOMOM M HE3HAKOMOM
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MPOCTPAHCTBE C WCIOJIb30BAHMUEM CIIEUAIBHOTO O0OPYJIOBaHUS; CIIOCOOHOCTh K
OCMBICTICHHIO U U depeHIualMi KapTUHBI MHPa, €€ BPEMEHHO-TIPOCTPAHCTBEHHOMN
OpraHu3aIiK; CIIOCOOHOCTh K OCMBICIICHUIO COIIMAILHOTO OKPY)KEHHSI, CBOETO MECTa B
HeM. [IpuHATHE COOTBETCTBYIOIIMX BO3PACTY IICHHOCTEH M COIMAIBHBIX POJICH;

JI11 — s oOyyarommxcst € pacCTPONCTBAMHM ayTHCTUYECKOTO CIIEKTpA:
dbopMHUpOBaHHE YMEHHS CJIEIOBaTh OTPA0OTAHHOW CHCTEME MpPABHJ IOBEICHUS W
B3aUMOJICHCTBHS B TPHUBBIYHBIX OBITOBBIX, YUCOHBIX M COIHAIBHBIX CHUTYAIUsIX,
yACP)KUBATh TPAHUIIBI B3aUMOJICHCTBUS; 3HAHUE CBOUX IPEIIOUTECHUH (OTpaHUICHHIIA)
B OBITOBOM chepe u chepe HHTEPECOoB.

L MemanpeOMemelx:

Kommynukamuenuix:

KYY1 — ymeHnue npoayKTUBHO OOIIAThCS U B3aMMOJICHCTBOBAThH B MPOIIECCE
COBMECTHOM [IE€ATEIBHOCTH; BJIAJCHUE BCEMH BUIAMH PEYEBOM AECSATEIBHOCTH:
ayJIupOBaHUEM, UTEHUEM (IOHUMAaHUEM ), TOBOPEHUEM, TUCHMOM;

KYY/2 — yMeHue y4dduThIBaTh MO3UIIMHU JAPYTUX YYACTHUKOB JIE€ATEIBHOCTH,
BJIQJICHUE SI3BIKOBBIMHU CPEICTBAMHU — YMEHHE SICHO, JIOTUMHO ¥ TOYHO M3Jararb CBOIO
TOYKY 3pEHHUSA, HCHOJb30BaTh aJCKBATHBIE S3bIKOBBIE CPEICTBA; MCIOJb30BaHUE
NpUOOPETEHHBIX 3HAHMW M YMEHUW JUId aHaidu3a S3bIKOBBIX SIBJICHUI Ha
MEXIIPEIMETHOM YPOBHE;

KYY 3 — ymenne 3¢p(hekTUBHO pa3peniaTb KOHQJIUKTHL, TPUMEHEHUE HABBIKOB
COTPYJHMYECTBA CO CBEPCTHUKAMU M B3pPOCIBIMU B IPOLECCE PEYEBOTO OOIIEHUS,
o0pa3oBaTeNbHOM, OOLIECTBEHHO IMOJE3HOM, y4eOHO-UCCIIEI0BATEILCKOM, MPOECKTHOM
U APYTUX BHUJIAX JESITEIbHOCTH;

KYY/l4 — ymeHue 5CHO, JIOTMMHO W TOYHO H3J1araTb CBOK TOYKY 3pEHUS,
WCIIOJIB30BaTh aJICKBAaTHBIE S3BIKOBBIE CPEACTBA; OBJAJACHUE HOPMAMHM pPEYEBOIO
MOBE/ICHUS B PA3IMYHBIX CUTYaLUsAX MEKIMUYHOCTHOTO U MEKKYJIbTYPHOTO OOLICHMS;

e 151 00yYarOUIMXCs C PAaCCTPOMCTBAMH ayTUCTUYECKOTO CIIEKTPA:

KYYS — oBnagzeHue yMEHHMEM aJEKBATHO pearupoBaTh B CTaHAAPTHOU
CUTyallul Ha yCIeX W HeyJady, KOHCTPYKTHBHO [IEHCTBOBATh JaXK€ B CUTYaIlHAX
Heycrexa Mpy OpraHu3yIolel MOMOILU ThIOTOPA;

KYY16 — cnocoGHOCTh CaMOCTOSITENIBHO OOpaTHThCS K MEJarorH4ecKoMy
pabOTHUKY (Menarory-rcuxojory, COLMaTbHOMY TN€Aarory) B cliy4ae JHMYHBIX
3aTpyJHEHUI B pEIIEHUH KaKoro-I1ubo BoImpoca.

Ilo3nasamenvnoix:

IMYYA1 — TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSTEIbHON MH(GOPMAIIMOHHO-
MO3HABATENbHON JAESITEIbHOCTH, BKIIIOYas YMEHHE OPHUEHTHPOBATHbCS B PAa3IMUYHBIX
UCTOYHUKAX  MHPOpManuu, KPUTHUECKU OLEHUWBATh U  HMHTEPHPETUPOBATH
uH(pOPMAaLIKIO, TOTyYaeMyI0 U3 Pa3IMYHBIX HCTOYHHUKOB;

MMYYJA2 — ymeHue H3BIEKaTh HEOOXOAMMYIO MHGOPMAIMIO U3 Pa3TUYHBIX
MCTOYHHUKOB: YYEOHO-HAYUYHBIX TEKCTOB, CIIPABOYHOM JTUTEPATYPHI, CPEJCTB MaCCOBOU
uHpopMani, THPOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHHA U PEIICHUs
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AI[MOHHBIX 33/1a4d B MPOIECCE M3yUEHUS
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MaTEeMaTUKH; YMEHHE KPUTHUYECKH OIICHWBATh W WHTEPHPETHPOBATH WH(OpMAIHIO,
MOJIYyYaEMYI0 U3 PA3JUYHBIX UCTOYHUKOB;

INYYJA3 — yMeHue NOpoBOAUTH ONEpaldd CUHTE3a, aHaau3a C ILEeJblo
000011IeHNs TPU3HAKOB, XapaKTEPUCTUK, (PAKTOPOB,;

IIYY]l4 — BiajicHre HaBBIKAMM IMO3HABaTEJIbHOU, YUeOHO-HCCIEI0BATEIbCKOM
U TPOEKTHOM JEATEIBbHOCTH, HaBBIKAMU pa3pelIeHUs MpoOJieM; CIHOCOOHOCTh H
TOTOBHOCTh K CaMOCTOATEILHOMY ITOMCKY METOJOB PEIICHUS IMPAKTUUECKUX 3ajad,
MIPUMEHEHUIO PA3JIMUYHBIX METOJO0B MO3HAHUS;

MNYYAS — nas rayxux, ciaOoCHbIIAIINX, MO3THOOTIIOXITUX O0YYaroIIUXCs:
BIIQJICHUE HABBIKAMHU OMNPEACICHUS] W WCHPABICHHS CIEIU(PUISCKUX OMMOOK
(arpaMMaTH3MOB) B MMCBbMEHHOM U YCTHOM peyu;

e Il OOyYaIOIIKUXCs ¢ PACCTPONCTBAMH ayTHCTUYECKOTO CIIEKTpa:

IIYY6 — oBiajcHWE YMEHUEM BBINOJHATH JICUCTBUS IO 33JJAHHOMY
QITOPUTMY HWJKM 00pas3lly TMpH COMPOBOXKAAIONMIEH TMOMOIIM IeJaroruyeckoro
pabOTHUKA M OPraHU3YIOIIEH ITOMOIIM ThIOTOPA;

NNYYI7 — oBmageHHue yYMEHHMEM AaKTMBHOIO HCIOJb30BAHUS 3HAKOBO-
CHMBOJIMYECKHUX CPEJICTB Il IpeACTaBiIeHrs HHGOPMAIIUU 00 N3y4aeMbIX 0ObEKTax 1
MpoIecCax, Pa3IMYHBIX CXEM PEIICHUS YYEeOHBIX M MPAKTUYECKUX 3ajad IpHu
OPTraHU3YIOLIEH MOMOIIM NEarora-rmcuxoaora u ThroTopa;

INNYYJI8 — cmocoOHOCTh CaMOCTOSATCILHOM JEMCTBOBATh C 3aJaHHBIMU
ATaJOHaMU P MOUCKe UH(HOPMALIUK B PA3TUYHBIX HCTOYHUKAX.

YMEHHUE SICHO, JJOTUYHO M TOYHO H3JaraTh CBOIO TOYKY 3PEHMS, UCIOJIb30BATh
aJICKBATHBIE SI3BIKOBBIE CPEACTBA

HYY9 — oBnageHne ymeHuMEM aJEeKBaTHO pearupoBaTh B CTaHAAPTHOU
CUTyallUM Ha YCIEX M HeyJady, KOHCTPYKTHBHO JICMCTBOBATh JAXXE B CHUTyAIUAX
HEyCIIeXa Py OPraHu3yIomer MOMOIIN ThIOTOPA;

Pecynamuenvix:

PYYJIl — yMeHHEe CaMOCTOATEIIbHO ONPENENATh LEId AEATEIbHOCTH U
COCTaBJIATH IUIAHBI JESITEIbHOCTH; CAMOCTOSATENIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH
1 KOPPEKTUPOBATh ACATEIHLHOCTD;

HCIIOJB30BaTh BCE BO3MOXKHBIC PECYpChl ISl JOCTHXKEHUS IMOCTaBJICHHBIX
nejled W peanu3aluul IJIAaHOB JICSITEIBHOCTH; BBIOMpATh YCHEIIHbIE CTpaTEeruu B
Pa3JIMYHBIX CUTYAIUsX;

PYY]I2 — ymeHue CaMOCTOATENBHO OLEHHWBAaTh W NPUHUMATH PEIICHHS,
OTIPENICIISIONINE CTPATErHi0 TOBEJACHUS, C YUYETOM TPaKIAHCKUX M HPABCTBEHHBIX
IIEHHOCTEM;

PYVY/3 — BnajeHue HaBbIKAMU TMO3HABaTEIbHOU pedIIEKCUU KaK OCO3HAHUS
COBEpIIAEMBIX JEHUCTBHUI U MBICIMTENbHBIX MPOLIECCOB, UX PE3YIHTATOB U OCHOBAHHI,
TpaHUI] CBOETO 3HAHUA M HE3HAHWs, HOBBIX MO3HABATEIBHBIX 33Jlad U CPENICTB UX
JOCTUKEHUS;

PYY /14 — criocoOHOCTh KOMMEHTHUPOBATH OTBETHI TOBAPHIIICH;



PYY]IS — yMeHHe CaMOCTOATENIBHO ONPENENATh LEIU JAESITEIbHOCTH W
COCTaBJIATh IIaHBl EATEIBbHOCTH; CAMOCTOSTEIBHO OCYIIECTBISATh, KOHTPOJIUPOBAThH
U KOPPEKTUPOBATH IEATEIbHOCTD;

e JUIs 00Y4arOUIMXCs C pacCTPOMCTBAMU ayTUCTUYECKOIO CIEKTPA:

PYYl6 — cnocoOHOCTh IUJIaHUPOBATh, KOHTPOJIMPOBATH U  OLEHUBATH
COOCTBEHHBIC YYCOHBIC IEHCTBUS B COOTBETCTBMU C IIOCTaBICHHOW 3amadeil u
YCIIOBHSIMH €€ pPeaju3aldd MPHU CONPOBOXKIAOMICH TMMOMOIIM MEeIarorudecKkoro
pabOTHHKA ¥ OPTAHHU3YIOIICH MTOMOIIHN ThIOTOPA;

PYYJ7 — oBnageHune ymMeHUEM OIpenessaTh Hanbonee 3(hHeKTUBHBIE CIIOCOOBI
NOCTHKEHUS pe3yibTara MpU  COMPOBOXKIAIOIICH MOMOIIMA IEAArOTMYECKOro
pabOTHHKA ¥ OPTAHU3YIOIICH MTOMOIIN ThIOTOPA;

PY Y8 — oBnajneHre yMEHHEM OLICHUBATH PE3YJIbTAT CBOM JIESTEILHOCTH B
COOTBETCTBHHM C 33JJaHHBIMH 3TAJIOHAMH IPA OPTAHU3YIOIIEH MOMOILU ThIOTOPA;

PYY]19 — kputruecky OLEHUBATh U MHTEPIIPETUPOBATH MMOTYyIAEMYIO
UH(}OpMAIUIO U3 PAa3IUYHBIX HCTOYHUKOB.

o npeoMemHbIX:

IIY1 — BmageHne MeTOIaMH JOKA3aTENBCTB U AJITOPUTMOB PELIEHUS, YMEHUE UX
MIPUMEHATH, TPOBOJAUTH T0KA3aTEIbHBIE PACCYXKICHHUS B XOAE PEUICHUS 3a/1a4;

IIY2 — BrmageHWe CTaHIAPTHBIMHA IIPUEMAMM PELICHHS pPAlWOHAJIBHBIX H
MppalMOHAIbHBIX, MOKA3aTENIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHUN U
HEPABEHCTB, UX CUCTEM; MCIIOJIb30BaHUE T'OTOBBIX KOMIBIOTEPHBIX MPOrPAMM, B TOM
yuciae s TOWCKa NyTH PpELIEeHUs W WUIIOCTPAlUMU PEIICHUS YpPaBHEHUW U
HEPABEHCTB;

IIY 3 — BiajgeHHWE OCHOBHBIMH MOHSTUAMHM O IJIOCKMX M MPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTH YMEHUS
pacrno3HaBaTh reoMeTpuueckue GUrypbl Ha YepTekax, MOJCISIX U B peaJbHOM MUDE;
MPUMEHEHUE W3YUYCHHBIX CBOMCTB reOMETpUYEeCKUX (Puryp u hopmyn ajis peuieHus
F€OMETPUYECKUX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COAECPKAHUEM;

I1Y4 — BiageHue HaBbIKAMU UCIMOJb30BAHUA TOTOBBIX KOMIBIOTEPHBIX
MporpamMM MpH PeIIeHUH 3a/1a4;

I3 1 — chopMHUpPOBAHHOCTH MPEICTABICHUN O MaTeMaTUKE KaK 4acTH MUPOBOI
KYJbTYphl U MECT€ MAaT€MaTUKU B COBPEMEHHOM IMBUJIM3AIMU, CIIOCOOAX OMUCAHUS
SBJICHUN PealIbHOTO MUpPA HA MATEMATUUECKOM SI3BIKE;

I13 2 — chopmMupoBaHHOCTH MPEACTABICHUN O MATEMAaTUYECKUX MOHSATHUSNX KaK
BOKHEHIINX MAaTEMaTUYECKUX MOJEISIX, TO3BOJISIONIMX OMUCHIBATh U U3y4YaTh pPa3HbIE
MPOLIECCHl W SIBJICHUS; NOHMMAHUE BO3MOXXHOCTH AKCMOMATHYECKOIO IOCTPOECHUS
MAaTEMATUYECKUX TEOPUH;

I3 3 — cdhopMupoBaHHOCTh TIPEACTABICHHH OO0 OCHOBHBIX ITOHSATHSIX
MaTeMaTUYECKOr0 aHajdu3a M MX CBOMCTBAX, BJIAJICHUE YMEHHUEM XapaKTEPU30BaTh
noBesicHue (yHKIIMM, UCIIOIb30BaHUE TTOJYYEHHBIX 3HAHUM JJI1 ONUCAHUS U aHaliu3a
pEalbHBIX 3aBUCUMOCTEN;

I3 4 — cdhopMUPOBAHHOCTH MPEJCTABICHUN O TMpoleccax U SBJICHUSX,
MMEIOIINX BEPOSITHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PpPEaTbHOM
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MHpPE, OCHOBHBIX IOHATHSAX JIEMEHTAPHOU TEOPUM BEPOSATHOCTEN; YMEHUN HAXOAUTh
U OLEHUBATh BEPOSTHOCTU HACTYIUIEHHS COOBITUI B MPOCTEHIIMX NPAKTHUYECKUX
CUTYyalUsAX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaHBIX BEJIMUHH.

311 — aug ciensiX, ciraboOBHAAIMX oOOydYarommxcs: cHopMHUPOBAHHOCTH
HABBIKOB ITMCbMa Ha OpailJIeBCKOM IMEUYaTHOM MAIIMHKE;
312 — nana rayxuwx, cJIa0OCHBIIIAIINUX, ITO3JHOOMIOXIINX OOyYaroImUXCs:

COPMUPOBAHHOCT W  Pa3BUTHE OCHOBHBIX BHUJOB PEUEBON  NEATEIBHOCTH
o0yJaronmxcsi - CIyXO3PHTEJIBHOIO BOCHPUATHS (C HMCHOJB30BAHUEM CIYXOBBIX
anmnapaToB M (MJIM) KOXJEapHbIX HMIUIAHTOB), TOBOPEHUS, YTEHHUS, [IMCHhMA;

Y13 — nanga oOyyarmmxcsi C PacCTPOMCTBAMHM AYTUCTHYECKOIO CIIEKTpa:
OBJIaJICHHE OCHOBHBIMHU CTHJIUCTHUECKUMHU PECYPCaMHU JIEKCUKH U (Hpa3eosIOTUH S3bIKa,
OCHOBHBIMH HOPMaMmH JIUTEPATypHOIO A3bIKA, HOPMaMH pEYEBOIO ITUKETA;
npuoOOpeTEeHUEe OMbITa MX HCIONB30BAaHUS B PEUEBOM U aJbTEPHATUBHOMN
KOMMYHUKATUBHOM MPAaKTUKE MPHU CO3IAHUH YCTHBIX, MUCbMEHHBIX, AJIbTE€PHATUBHBIX
BBICKA3bIBaHUIl; CTPEMIJIEHHE K BO3MOXXHOCTH BBIPa3UTh COOCTBEHHBIE MBICIH U
4yBCTBa, 0003HAYUTh COOCTBEHHYIO O3UIIHIO.



COJEPKXAHUE YYEBHOI'O ITPEJIMETA

BBenenue
Marematuka B HayKe, TEXHUKE, YKOHOMUKE, HTHHOPMAIIMOHHBIX TEXHOJOTUIX U
NPaKTUYECKON NesaTeabHOCTH. Llenn u 3amaun u3ydeHuss MaTeMaTUKH MPU OCBOCHUU
npodeccuit CI1O u cnenmansHocteit CIIO.

AJITEBPA

Pa3BuTHe NOHATHA 0 YUCTE

[{esible u parmoHanbHbIC Yncaa. JlencTBUTENbHbIC Yncna. Komniekcruvle yucia.

Kopuu, crenenu u 1orapupmsi

Kopuu u crenenu. KopHr HaTypaJIbHOW CTENEHM W3 YUCJIAa U UX CBOMCTBA.
Crenenu ¢ pauMoOHAJIBHBIM TOKa3aTeeM, UX cBoicTBa. CTENEHU ¢ NeMCTBUTENBHBIMA
nokazatensamu. Ceoticmea cmenenu ¢ 0eticmeumeibHbIM HOKazameJieM.

Jlorapu¢pm. Jlorapupm umciaa. OcHoBHOe JOrapuMHUUECKOE TOXKIIECTBO.
JlecsiTuunble W HatypayibHble Jorapudmsl. [lpaBuna pgeiictBuit ¢ morapudmami.
Ilepexon kK HOBOMY OCHOBAHUIO.

IIpeoOpa3zoBanue ajnredpanyeckux BbIPAaKCHUU. [IpeobOpazoBanue
palMOHAIBHBIX, UPPAIMOHATBHBIX CTENEHHBIX, MOKAa3aTeIbHbIX U JIOrapu(pMUUIECKUX
BBIPAKEHUU.

Ilpakmuueckue 3anamusn

Apudmernueckue ACHCTBUS HAJ YHCIAMH, HAXOXXIECHUE MNPUOTUKEHHBIX
3HAYEHUN BEJTUYUH U MOTPEIIHOCTEH BBIYUCICHUM (AOCOIIOTHOW UM OTHOCUTEIIBHOW).
CpaBHEHUE YHCIIOBBIX BBIPAXKEHUM.

BrruncneHne u cpaBHEHHE KOPHEN. BpInoiHEHNE pacyeTOB € paiMKaJIaMH.

Pemienne uppauuoHaibHBIX ypaBHeHUM. HaxoxkiaeHue 3HAYEHUN CTENEHEU C
parmoHabHBIMU TTOKa3aTesiMu. CpaBHeHue creneneil. [IpeoOpa3oBaHus BEIpaKEHUIH,
coAepKalluxX cTeneHu. Permenne noka3arenbHbIX YPABHEHUN.

Pemenne npukiiaaHbIx 3a1a4.

Haxoxnenue 3naueHuit norapudma mo mpou3BOJIBHOMY OCHOBaHUIO. Ilepexon
OT OJHOTO OCHOBaHUA K Jpyromy. Bbiuucienue u cpaBHEHHE JIOTapu(dCOB.
JlorapudmupoBaHue U MOTEHIIMPOBAHUE BhIPAKEHUH.

[TpubnamKeHHbIE BEIYUCIICHUS U PEIICHUS MPUKIIAIHBIX 3a7a4.

Pemenue norapu(pmMuyeckux ypaBHEHH.

OCHOBbI TPUTOHOMETPHUH
OcHOBHbBIE IOHATHS
®opmynsl npuseneHus. opMyibl ciioxeHus. @opmyiisl yaBoeHUus. DopMyIibl
[IOJIOBUHHOT'O yIJIa.
IIpeoOpa3oBaHusi NPOCTEHIINX TPUTOHOMETPHUYECKHUX BbIPAaKEHUI
[Tpeobpa3oBanne CyMMbl TPUTOHOMETPHUUECKHX (YHKIMI B MPOU3BEACHUE U

IMPOU3BCJACHHA B CYMMY. Bblpaofcenue mpucoHomenpuyecKux QbyHKI/!MZZ uepes maHeeHc
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NOJIOBUHHO20 ApP2YMEHMA.

Tpuronomerpuyeckue ypaBHeHHs U HEPaBeHCTBA

[Ipocrerimme TPUTOHOMETPUYECKHUE YPaBHEHMUS. IIpocmetiwiue
mpu2oHoMempuyecKue HepageHcmad.

OoOparHble TpUroHomMerpu4yeckne (QyHKOMH. ApKCUHYC, apKKOCHHYC,
apKTaHI'€HC.

IIpakTnyeckue 3aHATHS

PanukaibHBIA METOJI M3MEPEHHUSI YIJIOB BPALIEHUS U CBA3b C I'PAAyCHOM MEPOM.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIAECTBA, (POPMYJbI CIOKEHHUS, YABOCHHUS,
npeoOpa3oBaHWe CYMMbI TPUTOHOMETPHUYECKUX (PYHKIMA B  NPOU3BEACHHE,
npeoOpa3oBaHUE€  TPUTOHOMETpUYECKMX  (yHKIM B  cymmy. [lpocteitmme
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA.

OOpaTHble ~ TPUTOHOMETPUYECKHE  (QYHKIMU:  apKCUHYC, AapKKOCHHYC,
aApKTaHTE€HC.

®YHKIUH, UX CBOUCTBA U TPA®UKHA

@®ynkuun. O0IacTh ONpeAEIeHUsI U MHOKECTBO 3HAUCHU; rpa@uk (QyHKLINH,
nocTpoeHue rpa¢ukoB QyHKLUNH, 33JaHHBIX Pa3IMUYHBIMH CIIOCOOaMH.

CaoiicTBa (pyHxuun. MOHOTOHHOCTB, YETHOCTb, HEYETHOCTb,
OTPAaHUYEHHOCTh, MEPUOAUYHOCTh. [IpomexyTku Bo3pacTaHuss U yObIBaHUS,
HauOoJblllee M HAauMEHbIIEe 3HAa4YeHHWs, TOUYKH HKcTpemyMa. ['paduueckas
uHTepnperauus. [Iprumepsl QpyHKIIMOHATBHBIX 3aBUCUMOCTEN B peabHBIX IMpoleccax
U sBIeHUAX. Apudmernueckue omnepauuu Haj QyHKousMUA. CroxHas QyHKIUS
(xomnozuuus). I[louamue o nenpepwvigHocmu QyHKyuuU.

Oo6parubie pynkuuu. Ooracms onpeodeieHus u 001acmsy 3HAYeHUl 00PAMHOU
¢yukyuu. I paghux obpamnotl pynkyuu.

CreneHnHble, moka3aTejbHble, JorapupmMuyeckue, TPUTOHOMETPUYECKHE
pyHkumn.

Oo0parHble TpUroHOMeTpr4Yeckne GyHKINH

Omnpenenenne GyHKIMMA, UX CBOMCTBA U TpadUKH.

[IpeoOpazoBanuss  rpadukoB.  [lapamnensHblii  MEpEeHOC,  CUMMETpPUS
OTHOCUTEJIBHO OCEl KOOPJAMHAT W CUMMETPHUS OTHOCUTEIBHO Hayalaa KOOPAMHAT,
CUMMETPHUSL OTHOCHUTEJIBHO TPSIMOM Y=X, pACTSDKEHHE U C)KaThe BIOJIb OCEl
KOOpPJIMHAT.

IIpakTHUyeckune 3aHATHS

[Ipumepsl 3aBUCHUMOCTEH MEXAYy MNEPEMEHHBIMU B peaJbHBIX MpPOLEccax HX
CMeXHBIX aucuuiinH. Omnpenenenue (yHkuuil. [loctpoeHne u yTeHue rpapukoB
¢bynkumii. UccnegoBanue ¢pyHkuuu. CBoicTBa JIMHEHHOW, KBAAPATUYHOM, KYyCOYHO-
JUHENHOUN 1 1poOHO-NMHeHOW QyHKui. HenpepbiBHbIE 1 IepUoguYecKUe (DYHKIIMH.
CgoiicTBa 1 rpaduku cCMHyca, KOCHHYCa, TAHT€HCa U KoTaHrenca. OOpatHbie PyHKIIUU
u ux rpapuku. OdpatHeie Tpuronomerpuyeckue ¢pyHkuuu. [IpeodpasoBanus rpaduka
¢dbynkuu. ['apmonnyeckue konedbanus. [Ipuxnanneie 3amaqm.

[TokazarenbHble, Jorapu@MUYECKUE, TPUTOHOMETPUUYECKUE YpaBHEHUS U

HepaseHcmeaa.
HAYAJIA MATEMATHYECKOI'O AHAJIN3A
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IMocaenoBareabHocTu. CrmocoObl  3aaHUST H = CBOKMCTBA  YHCIIOBBIX
noclienoBaTenbHoCTe. [lonamue o npeodene nociedosamenvhocmu. CyMMUPOBAHUE
noclienoBaTenbHOCTe. beckoHeuHO yObIBarolasi reoMeTpuyeckas mporpeccust u eé
CyMMa.

IIpousBoanasi. IloHsTne 0 MHPOU3BOAHON (YHKIMH, €€ TCOMETPUUYCCKUN U
¢bu3ndeckuil cMbIci. YpaBHEHUE KacaTelbHOM K rpaduky ¢ynkiuu. [TpousBoanbie
CYMMBI, pa3HOCTH, MIPOU3BEICHHUS, YaCTHbIE. | [pOM3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢byukuii. [IpuMeHeHne Npou3BOIHOM K HCCIENOBaHUIO (DYHKUIUH U TOCTPOCHHUIO
rpadukoB. Ilpouzeoouvie 06pamuou hyrKyuu u KOMno3uyuu QyHKyuu.

[Ipumepsl WCMOJIB30BAHUA NPOU3BOAHOM i1 HAXOXACHUS HAWIy4YIIEro
pellieHusT B NPUKIAAHBIX 3ajadax. Bropasd mnpous3BOAHAs, €€ TEOMETPUYECKUN H
¢busnueckuit cMpici. HaxoxaeHne ckopocTH Ajisi mpolecca, 3aJaHHoro GopMyIioil u
rpaduxom.

IlepBooOpa3nass u uHTerpaji. [IpuMmeHeHue ONpeneNeHHOro MHTErpaia i
HAXOXKJICHUS TUIOIIAAM KpUBOJUHEHHOU Tpamenuu. dopmyna HeroTona-JIeroHuIA.
[Ipumepsl MpUMEHEHUsI UHTErpalia B (PU3UKE U TEOMETPUHU.

IIpakTuyeckue 3aHATHS

Uucnoas mocienoBaTeIbHOCTh, CIOCOOBI €€ 3aJlaHus, BBIUMUCICHUS YJICHOB
nocienoBareabHocT. llpenen mocnempoBarenbHOCTH. beckoHewHo —yObIBaroias
r€OMETPUYECKAs IIPOTPECCHUS.

[Ipon3BoIHAS: MEXAaHUYECKUN U TEOMETPUUECKUN CMBICI TPOU3BOIHOM.

VYpaBHeHue kacatenbHO B obmem Buge. llpaBuia u  Gopmydisl
muddepeHpoBanus,  TaOauIa  OPOU3BOAHBIX  JJIEMEHTApHBIX  (YHKIIUH.
UccnepoBanne (QyHKIMKM € TOMOIIBIO Npou3BojgHON. Haxoxknenwe HanOosbIIETO,
HaMMEHBIIIETO 3HAYEHUS ¥ DKCTPEMAJIbHBIX 3HAUCHUI (yHKIIUH.

WNurerpan u nepooOpaszHas. Teopema Hbtorona- Jleitonuma. Ilpumenenue
MHTErpaja K BHIYUCICHUIO (PU3NYECKUX BEIMYMH U TUIOIIA ICH.

YPABHEHUSA N HEPABEHCTBA

YpaBHeHusT M CHCTeMbl ypaBHeHMH. ParmoHanbHble, HppalMOHAIbHBIC,
[I0Ka3aTeJIbHbIE U TPUTOHOMETPUUYECKNE YPABHEHUS U CUCTEMBL.

PaBHOCUIIBHOCTH YpaBHEHH I, HEPABEHCTB, CUCTEM.

OCHOBHBIE PUEMBI UX PEIICHUS (Pa3JI0KEHUE HA MHOKHUTENH, BBEJICHHE HOBBIX
HEU3BECTHBIX, MTOJACTAaHOBKA, TpapuUeCcKuili METO).

HepaBencrBa. PanmoHanbHBlE, UMppallMOHANBHBIE,  IIOKA3aTEJIbHBIE U
mpu2oHomempuyeckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PEILICHHUS.

HUcnoab3oBanue cBOMCTB U rpa@uKoB QyHKUUH NPHU PeliecHUH YPABHEHUH
U HepaBeHCTB. Meroa uHTerpanoB. M3o0paxeHue Ha KOOPIAMHATHOW IUIOCKOCTH
MHO>KECTBA PEIICHNI YPAaBHEHUI U HEPABEHCTB C JIBYMS IEPEMEHHBIMU U UX CHCTEM.

IMpuxknagnbie 3a1a4u

[IpumeHeHne MaTEMATHYECKUX METOJOB JUISl PELICHUSI COJIEPKATENBHBIX 3a1a4
13 Pa3InYHBIX 00JIACTEH HAYKU U TIPAKTUKH.

NuTepnperanus pe3ybraTa, y4eT peaabHbIX OTPaHUYCHHM.

IIpakTu4yeckue 3aHATHS
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Kopuu ypaBuenuii. PaBnocunbHocTh ypaBHenuii. [IpeoOpa3oBanue ypaBHEHUH.

OcHOBHBIE NIPUEMBI PELIEHUS YPAaBHEHUI. PellieHne cucTeM ypaBHEHHUI.

Hcnonb3oBaHrue CBOMCTB M TpauKOB (YHKIUN I PEIICHUS ypaBHEHHM U
HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOATHOCTEM

DJIeMeHTbl KOMOUHATOPUKH

OCHOBHBIE MOHATHS KOMOMHATOPUKH. 3aJ1a4d Ha IMOJCYET YUCIA pa3MELICHU,
MepPECTaHOBOK, coueTaHui. Pemenne 3a1ad Ha epedbop BapuanToB. PopmMyna OmHOMA
Herotona. CoiicTBa 6mHOMUHAIBHBIX KO uinentoB. Tpeyronsuuk [lackamns.

DJIeMEeHTbI TEOPHHU BEPOSITHOCTEIA.

CoObITHS, BEpPOATHOCTb COOBITHSA, CIOKEHHE W YMHOXXCHHE BEpPOSTHOCTEH.
Ilouamue o nesagucumocmu coovimuu. /Juckpemuas ciy4aunas 6eIuyund, 3aKOH ee
pacnpedenenus. Hucnennvie xapaxkmepucmuxu OUCKPEMHOU CHYYAUHOU BETUYUHDBL.
llonusmue o 3akone 6onbuwUX YUCer.

JIEeMEHThI MAaTEMATHY€CKON CTATHCTUKH.

[IpencraBnenrie naHHBIX (TaOMUIBI, AWArpaMMbl, TpapuKH), 2eHepalbHdas
COBOKYNHOCMb, 8bl00pKA, cpednee apugmemuyeckoe, meouana. [lousitue o 3adauax
Mamemamuyeckot CmamucmuKu.

IIpakTu4yeckue 3aHATHS

Hcrtopust pa3BuTUS KOMOMHATOPUKH, TEOPHUS BEPOSITHOCTEW U CTATUCTUKU U UX
poJiib B pa3NuMyHbIX cdepax UemoBeUeCKoW Ku3HeaesTenbHocTU. [IpaBuna
KOMOMHATOpUKHU. PerieHne KOMOMHATOpPHBIX 3anad. Pa3MelleHus, COYETaHHs H
nepectanoBkd. bunom Herotona u tpeyronsHuk [lackans. [Ipuknagaeie 3amaqn.

Kiraccudeckoe onpenesieHue BEPOSTHOCTH, CBOMCTBA BEPOSTHOCTEN, TEOPEMA O
CyMME  BEpOSATHOCTEH. Brprumcienne BeposTtHOcTed. IlpukianHele  3agaym.
[IpeacraBnenue uncaoBbIX AaHHBIX. [Ipuknannbie 3aqauu.

I'EOMETPUA

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE.

B3anMmHOe pacnonoxeHue IBYyX NpsMbIX B mpocTpaHcTse. llapamienbHOCTH
pAMON U TIOCKOCTH. [lapamnenbHOCTh I0cKoCcTer. [leprieHIuKyIapHOCTD IPAMON U
IUIOCKOCTHU. lleprnieHAuKysisip M HaKJIOHHAsA. YTOJ MEXIYy NPSIMOW U IUJIOCKOCTBIO.
JIByrpaHHbplii yroja. YTOoJll MEXAYy IUIOCKOCTSIMHU. llepneHauKyasspHOCT IBYX
IIJIOCKOCTEN.

['eomeTpuyeckue mpeoOpa3zoBaHUsl MNPOCTPAHCTBA: MapajIeNbHbIA MEPEeHOC,
CUMMETPHS OTHOCUTENIBHO IUIOCKOCTH.

[TapannenbHoe mnpoeKkTUpoBaHUE. [l1owads oOpmocoHANbHOU  NPOEeKYUU.
N300pakeHre npoCTpaHCTBEHHBIX (QUTYP.

MHororpaHHuKH

Bepmmnbl, peOpa, rpaHu MHOTOrpaHHUKA. Pazeepmka. Muoeoepannvie yeiubi.
Buinyknvie mnozoepannuxu. Teopema Jiinepa.

[Tpusma. Ipsimas u naxnonnaa npusma. [lpaBunbHas npusma. [lapannenenunen.
Ky®6.
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[Inpamuna. [IpaBunpHas nupamuaa. Y cedeHnas nupamuaa. Terpasup.

CummeTpus B KyOe, B mapajuieenuese, B Ipu3Me U MUpaMu/ie.

Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBienrie 0 MpaBUIbHBIX MHOTOTpaHHUKAxX (TeTpa’iape, Kyde, okTajpe,
J0JIeKadIpe U UKOCAdJIPE).

Tesia 1 MOBEPXHOCTH BpalleHUS

[umuaap u koHyc. YceueHHbI KoHyc. OcHoOBaHuE, BbICOTa, OOKOBas
MIOBEPXHOCTh, 00pazyronias, pa3Beprka. OceBble CEUEHHsI U CEUEHHMs], apajlieIbHbIC
OCHOBAHHUIO.

Map u chepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

HN3mepenust B reomeTrpuu

O0bem u ero m3mepenue. MaTerpanpHas popmysa oobeMa.

@opmynel  00beMa Ky0a, MpPsSIMOYTOJIBHOTO Tapajuielienuneaa, MPU3MBI,
LAJIAH]IPA.

®opMmynbl 00beMa MUpaMUIbl U KoHyca. POpMysbl TIJIOMAAN TOBEPXHOCTEH
HWIMHJpa U KoHyca. @opMmyJiel 00beMa 1apa U rmionaau chepsl.

[Tono6bue Ten. OTHOLIEHHUE MJIOLIAAEH TOBEPXHOCTEN U 0OBEMOB MOI00HBIX TE

KoopauHaTbl 1 BEeKTOPHI.

[TpsimoyronbHas (IeKkapToBa) cUCTEMa KOOPAMHAT B IpocTpaHcTBe. Popmyna
paccTOsHUS MEXAYy IBYMs TOYKaMU. YpaBHEHHE CQepbl, IUIOCKOCTH W MPSAMOIL.
Bekropel. Moayns Bektopa. PaBeHCTBO BEKTOPOB. Ci10KE€HHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpAa MO HAIPABICHUSM. YTOJ MEXAY JBYMS
BekTopamu. IIpoekuuss Bekropa Ha ocb. Koopaunatel Bekropa. CkanspHoe
IIPOU3BEACHUE BEKTOPOB. lCmoyb30BaHWE KOOPAMHAT W BEKTOPOB IPU PELICHHUU
MAaTeMaTUYECKUX U NMPUKIAJHBIX 3a/1a4.

IIpakTHyeckue 3aHATHS.

[Ipy3Haku B3aMMHOTO pACHOJIOKEHUSI TMPAMBIX. YTOJI MEXAY TPIMBIMHU.
B3aumMHOe pacrnonoxeHne NpsmbIX UM IUIOCKOCTeW. [lepneHauKkynsp U HakJIOHHAas B
MOJIKOCTH. YTOJ MEXAYy MNpsMOM H IUIOCKOCTBIO. TeopemMbl O B3aUMHOM
PACIIOJIOKEHUH IIPSAMOM U IJIOCKOCTU. Teopema 0 TpEX NEepPIEeHINKYIIAPaX.

[Ipyu3Haky U CBOMCTBA MMAPAIUICIBHBIX U NEPIEHIUKYIISPHBIX INIOCKOCTEN.

PaccTostHue OT TOYKHM 10 INIOCKOCTH, OT MPSIMOM IO IUIOCKOCTH ,pPacCTOSHUE
MEKy IIOCKOCTSAMU ,MEXKy CKPEILIMBAIOIIMMUCA NPSIMBIMU ,MEK]1y IPOU3BOJIbHBIMHU
(urypaMu B MpOCTPaHCTBE.

[TapaiuiennbHOE NOPOEKTHPOBAHWE M €ro CBOMCTBA. TeopemMa o0 1uIoOmagn
OPTOTOHAJIBHOM  MPOEKIMH  MHOTOYTOJIbHUKA. B3anmHoe  pacmonoxkeHwue
MIPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie BUAbI MHOTOrpaHHUKOB. Ux m3o0paxenue. CeyeHus, pa3BepTKU
MHOTOTpaHHUKOB. [Llnomane mnoBepXHOCTH. Buapl cUMMETpU B MPOCTPAHCTBE.
CummeTpus Ten BpallleHHsl 1 MHOTOTPaHHUKOB. Brruncienue mioiaaei 1 o0bEMOB.

Bekropel. [lelictBust ¢ Bektopamu. JlekaproBa cucTEMa KOOPAWHAT B
IIPOCTPAHCTBE.

VYpaBHeHHE OKpPYKHOCTH, c(epbl, MIOCKOCTU. PaccTosiHMEe MEXIy TOYKaMHU.
JleiicTBUs C BEKTOpaMH, 3aJaHHBIMH KoopAuHaTamu. CKaJIspHOE IPOU3BEICHUE
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BEKTOpPOB. BEKTOpHOE ypaBHEHHE MPAMON M ILIOCKOCTH. Vcmonp30BaHHE BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPUHU.

Jns BHeayOuTOPHBIX 3aHATHI CTyJEHTaM Hapsdy C pEHICHUWEM 3aaad Hu
BBIITOJTHEHUSI TIPAKTUYECKUX 3aJlaHUM MOYKHO MPEMNIOKUTHh TEMbI UCCIEI0BATEIbCKUX
U pedepaTuBHbIX PabOT, B KOTOPHIX BMECTO CEpUH OTHEIBHBIX MEJKUX 3ajlady U
YOPaKHEHUN MpeJIaraloTcs CIOKETHBIC 3a/IaHusl, TPEOYIOINe IIUTEIbHON paboThl B
paMKax OJHOW MaTeMaTU4YeCKOM CHUTyallMu. OTH TEeMbl MOTYT OBITh Kak
VHIUBUIYAJIBHBIMU 33JaHUSIMU, TaK W TPYIIIOBBIMU JUJII COBMECTHOI'O BBINOJIHEHUSA
HCCIIETOBAHMS.

Tembl HHAUBUAYAJIBHBIX IPOCKTOB

Anre0pa JIOTUKHU U JIOTUYECKHUE OCHOBBI KOMITBIOTEPA.
Benukue skeHIIUHbI-MaTEMATUKH.

Benukue MmaTeMaTUKU U UX BEJIUKUE TEOPEMBI
['eomerpuyeckue GuUrypbl B COBpeMEHHOM MHpPE
I'eomeTpust HopMBI B UCKYCCTBE.

3ameuaTeabHbIe MaTEeMaTHYECKUE KPUBBIE: PO3bI U CIIUPAIH.
3osoToe ceueHue u psig Gudbonayuym.

WNuTterpan u ero npuMeHEHUE B )KU3HU YEJIOBEKA.

© oo NoakwdhE

Hcnonb3oBaHue BCKTOPOB B HAYKaX U HpaKTquCKOﬁ ZKHN3HHU.

|
o

UccnenoBanue nentsl MEOMyca u €€ CBOWCTB: TOIMOJIOTHYECKUIN Kypbhe3
WU yIUBUTEIBHOE OTKPHITUE B MUPE HAYKU?

11.  KommnekcHble 9ncla ¥ UX PONIb B MaTEMATHKE

12.  Kpacusble 3a1aun B MaTeMaTHKe.

13.  Jlorapudmuueckas GpyHKIMS U ee MPUMEHEHHE B )KH3HH YEIOBEKA.

14, MarteMmaTHka Ha axMaTHOU JIOCKE.

15.  MaremaTHK¥ 1 MX OTKpBITHS B ro/IbI Bemkoii OTedecTBEHHOI BOMHBI
16.  Maremaruueckue CEKpeThl nupaMu ApeBHero Erurmra.

17. Marpuua u ee npuMEeHEHNUE.

18.  MHOrorpaHHHKM — IPOEKT 10 TEOMETPHH.
19.

OObemMbl U TUIONIAIA TTOBEPXHOCTEH MPaBWIBHBIX MHOTOTPAHHHKOB H
TEJI BpaILCHUS

20. [IpencraBiieHre YKceN ¢ MOMOIIBIO CUCTEM CUUCIICHHUS.

21. [IpuMeHeHrne KOMIUIEKCHBIX YUCEN MPU U3YUCHUU AJICKTPOTEXHUKH
22, [IpousBoaHas u ee MpakTUUECKOE TPUMEHEHHE.

23. Tatina yucna "IIn"

24, dpakTajbl. T€OMETPHUS KPACOTHI.

25, DnemenTs TEOPHHU BEPOSITHOCTEH U €€ MPUMEHEHHUE
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1.1 Pa3BuTHe NOHATHS O YHUCIE. 8
1.2 Kopuu, crenenu u norapuMsl. 16
1.3 ®OyHKIMH, CBOMCTBA UX U TpadUKH. 20
1.4 YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBL. 26
2.1 OcHOBHBIE MOHATHS U (HOPMYJIbI 14
TPUTOHOMETPHH
2.2. Tpuronomerpuueckue QyHKIUUA U UX 10
rpauKy.
2.3. TpuroHoMeTpuuecKue ypaBHEHHS U 9
HEPaBEHCTBA.
3.1. ITocnenoBaTeIbHOCTH 6
3.2. [Ipon3BoaHas U €€ MPUIOKECHUS 24
3.3 [TepBooOpa3Has u UHTErpa 22
4.1. [IpsiMble U MIIOCKOCTU B IPOCTPAHCTBE. 24
4.2 ['eomeTpuueckue Tena. 18
4.3 V3mMepeHusi B TeOMETPHH. 16
4.4, KoopnuHaTel 1 BEKTOPBI. 24
5.1. DNeMeHTbl KOMOMHATOPUKH. 8
5.2. DJIEMEHTHI TEOPUH BEPOATHOCTEN U 7
MaTEeMaTHUECKON CTATUCTUKH.
Hroro 254
BreaynuTopHas camocTosiTebHas padoTa. 145
Bcero 399

[IpomexxyTouHas artectanus B popMe IK3aMeHa BO 2-0M cemMecTpe
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TEMATHYECKOE INTAHUPOBAHUE

[Tpu peanuzanmu coxepkanus yueOHoro mpeamera «Matemaruka» B mpenenax ocBoeHus IIIICC3 mo cnemmansHocTh: 38.02.03
OmneparoHHasi IesATEIHHOCTh B JIOTHCTHKE Ha 0a3e OCHOBHOTO 0OIIEro oOpa3oBaHUS C TMOJIYYEHHEM CPETHEro OOIero oOpa3oBaHUs
MaKcUMasbHas y4eOHas Harpy3ka oOydarommxcs cocTaBiseT 399 gacoB. M3 Hux aymuropHas (oOs3arenbHas) Harpy3ka oOydaronuxcs,
BKJTFOUAs IPAKTHUECKUE 3aHATHUSA - 254 yaca; BHeayIUTOPHAsI CAMOCTOsITENIbHAs paboTa CTyAeHTOB — 145 Jacos.

Conep:kaHnue y4eOHOI0 MaTepuaJia, - Ilnanupyembie
< XapakTepucTHKA OCHOBHBIX BH/I0B e3VILTATEL DopMbI U
Ne i/m A1a00paTOpHEIE, NPAKTHECKHE PAdOTEI, 2 AeATeJbHOCTH (110 pa3zaeaam pesy MeTObI
CaMOCTOSITe/IbHbIE Pa00THI 00YYAKOLIUXCS, = 5 (mpeaMeTHbIE 3HAHUS,
HHAUBHAYAJBHBIN MPOEKT o CORep:KaNMsl y9eOHOro npeveTa) npeaMeTHbIe YMEHUS) KOHTpoJIH
1 2 3 4 5 6
BBenenue Coaep:xanue yueOHOro MaTepuaJia 2 O3HaKkoOMJIEHUE C POJIBI0 MAaTEMAaTUKH | C(POPMHPOBAHHOCTH VYcerHbll onpoc
Posib MaTeMaTHKH B HayKe, TEXHUKE, 2 B HayKe, TEXHHUKE, OKOHOMHUKE, | IPEICTABICHUN O
HKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJOTHSIX H MH(OPMALIMOHHBIX ~ TEXHOJIOTHSIX U | MaTeMaTHKE KaK YacTH
IIPaKTUYECKON JesarenpHocTH. Llenn n 3amaun IIPaKTUYECKON JEATENBHOCTH. | MUPOBOW KYJIBTYPHI U
M3Yy4YEHHUS MAaTEMATHKU TP OCBOCHUHU O3HakoMJIEHUE C LEJISIMHU U 33J]auaMU | MECTE MAaTEMaTUKH B
npodeccuii u cnenmansHocTel CITO. M3yYECHUSI MAaTEMAaTUKHU MPU OCBOCHHH | COBPEMEHHOM
npodeccuit CIIO u cneumnanbHOCTEH | IUBUIH3AIUU
CIIO
Pasnea 1 Aaredpa 112
Tema 1.1. 20 - Boinonnenue apudmernyeckux cpopmupoBaHHOCTH
PasBurne Coaepxkanue y4eOHOro MaTepuaJia JENCTBUI HAJl YMCIIaMH, COYeTast MPEICTABICHUH O
MOHATHS 0 Teopus 4 YCTHBIE U INCbMEHHBIE IPUEMBI. MaTE€MaTHYECKUX VYcTHbI onpoc
ymcIie. 1.Ilenble ¥ palMOHAIBHBIE YHCIA. 2 - Haxoxxnenne npuOamKeHHbIX MOHATHUSAX KaK
2. KomIuiekcHble uncna. Anredpandeckas 2 3HAYEHUW BEJIMYUH U MOTPEIIHOCTEN BaKHEHUIITIX VYcrHbIi onpoc
(l)opMa KOMILJIEKCHOI'O yUcJia. BLI‘{I/ICJ'IGHI/II\/'I, CpaBHCHHC YUCIIOBBIX MAaTEMAaTU4YCCKUX
TpakTHYecKHe 3aHATHS 4 BBIPAXKEHHUI. MOJEIISIX, ITpoBepka oTuera
1.JleiicTBYS HaXl KOMILUIEKCHBIMH YHCIIAMH B 2 - Haxoxxnenue ommbox B MO3BOJIIOIINX M0 MPAKTUYECKUM
anreGpandeckoil Gopme peoOpa3OBaHUAX U BHIYUCICHUSX. ONMCHIBATh U U3y4yaTh | paboTam.
2.JlericTBUSA HAL KOMIUIEKCHBIMU YHCIIAMU B 2 PasHBIC MIPOLUECCHI U
TPUTOHOMETpUUECKON (opme. SABJICHUS, HOHNMAHNC
CamocTosiTebHasi paboTa 00y4aI0UIHXCS 6 BOSMOZKHOCTH IIposepka




1. Co3nath MyIbTUMEINNHYIO IPE3EHTALIMIO HA 2 aKCHOMaTHYECKOT 0 KOHCIIEKTOB,
TeMy «HcTOpHUS IPOUCXOXKIECHUS IIOCTPOCHHUS COOOLIeHNS U
KOMILJIEKCHOT'O YUCIIa» MaTeMaTHYECKUX IpE3EHTALNUN
2.KomriekcHble uncna. Anredpandeckas 2 TeOpui
¢dhopMa KomIUTeKCHOTO Yrcia. M3o0paxkenue
KOMIUIEKCHBIX YHCEN — COCTABUTh KOHCIIEKT.
3. Harucats coobmienue «cropus mosiBiaeHus 2
KOMIUIEKCHBIX YHCEID)
NuauBuayaIbHBIN MPOEKT. 6 3aiuTa NpoeKTa
Tema 1.2. 30
Kopun, Conep:kaHue y4eOHOIro MaTepuaJa
CTENeH! H Teopust 6
J0Tapu@MeL. 71 KopHu HaTypanbHOHN CTENEHU U3 YMCIIA U UX 2 -O3HaKOMIJIEHHUE C IOHATUEM - ¢()OPMHUPOBAHHOCTH | Y CTHBIN OIPOC.
CBOICTBA. KODPHsI N-Ol CTENEHH, CBOMCTBAMU IIPEJCTaBJICHUN O
2. Jlorapudm uymcna. CpoiicTBa JOrapu(moB. 2 paguKajioB U IIpaBUJIAMH CPaBHEHUS MaTEeMaTUYECKUX VYcTHBII onpoc.
OcHoBHOE JIorapu(PMUIECKOE TOXKIECTBO. KOPHE, TIOHATHAX KakK
3.ITpeobOpazoBane BRIPAKCHHMIA C IorapuMaMu 2 -OopMyJIMPOBAHUE ONPEACIICHUS U Ba)KHEHIITNX TectupoBanue.
HpaKaneCKHe 3AHATUSA 10 CBOMCTB KOpHGfI; BBIYHUCIICHUC U MAaTEMaTHUYCCKUX
1. IIpeoGpa3oBanue anreGpandeckux 2 CpaBHEHME KOPHEMH, BBITIOJHEHHE MOJIENSX,
BBIPAXKEHHUH, COJIEPKAIIIX KOPHH IIPUKUAKY 3HAYECHUS KOPHS. HO3BOJIAIOIINX
2.CTeleHb ¢ PALMOHAIBHBIME ITOKA3aTeISIMI, 2 -.IIpeo6Gpa3oBanue YMCIOBBIX U ONMCHIBATh U U3y4yaTh | OTYeT 0
ux cBoiictBa. CTeHeHH ¢ JeHCTBUTENbHBIMH OyKBEHHBIX BBIpQXKEHUH, CO/lepKallluX | pa3Hble MPOLECCHl U BBITIOJTHEHUH
[TOKA3aTE ISIMH. pasuKabl. SIBIICHUS; TOHUMaHHE MPAKTHYECKUX
3.IIpeoGpasoBaHue BHIPAKCHHIl, COLEPKALIMX 2 -Brinonnenue pacueTos 1o BO3MOKHOCTH pabor.
CTEIEHH. dopMyiaM, coaepKallluM paJuKallbl, | aKCHOMaTHYECKOI0
4 JlecaTHYHbBIE M HATYPAIbHBIE JIOTAPH()MBI. 2 OCYIIECTBIsAS HEOOXO/IMbie TOCTPOCHUS
TTepexo/1 K HOBOMY OCHOBAHHIO. M10JICTAHOBKHU MaTeMaTH1ECKHX
JlorapugMUpOBaHue M MOTCHIMPOBAHUE TeopHH.
5JlorapuMUpOBaHUE M NOTEHIIMPOBAHKE. 2 - BJIaI€HHE MCTOIaMH
CamocTosiTeJIbHAs padoTa 00yIaI0IUXCH 8 A0KasaTeNbCTBA H
1 TlpeoOpa3oBaHue BBIpAXKEHHUH COAepKAIIUX 2 aropuTMamMu
KOpPHM — pEIIeHHE 3a7ad N0 WHAUBUAYAJIbHBIM pemenus, ymenue ux | llposepka
MIPUMEHSITh, IPOBOAUTH | KOHCIIEKTOB.

KapTOUYKaM.
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2 Jlorapupmbl B  My3BIKE —TIOATOTOBKA 2 J0Ka3aTeJIbHbIE
COOOIIEHUSI. paccyXaeHusl B X0Je
3 JlorapudmMbl B Tpupone — TMOATOTOBKA 2 penieHus 3aaay.
COOOIIECHUSI. - HCIOJIb30BaHHe
4 Jlorapudmbl B TEXHUKE — MOATOTOBKA 2 TOTOBBIX
COOOIIECHUSI. KOMIIBIOTEPHBIX
NuauBuayaabHbIii POEKT 6 IIPOrpaMM JJisl IOMCKa
pelIeHus 3a1auH.
«Benukue MaTeMaTUKU U UX BEJIUKUE TEOPEMbI» 3
aIuTa MPOEKTa.
Tema 1.3. 26
DyHKUIHH, ConeprxaHue y4eGHOro MaTepuaia.
CBOMCTBA X Teopus 4
U rpadukm. 1. ®yukaun. O61acTh ONpeaeIeHUs U - O3HaKOMJIEHHE C IIOHSITHEM -BJIaJIecHHe YMECHUEM YcrHbli onpoc
MHO’KECTBO 3HAUYEHHUI; rpaduk (yHKIHH; 2 MEePEMEHHOM, MpUMeEpaMu XapaKTepu30BaTh
croco0bl 3a1aHus QYHKIUH. 3aBHCHMOCTEH MEXKIy TEPEeMECHHBIMH. | MMOBeACHUE (DYHKINH, -
2.CBoiicTBa (pyHKIIMHU: MOHOTOHHOCT, - O3HaKOMIIEHUE C ONPEEICHUEM UCIIOJIb30BaHUE
YETHOCTh HEUETHOCTh, OTPAHUYCHHOCTD, ¢byHkumu, GopMyIMpOBaHHE €ro. MOJTyYEHHBIX 3HAHUI
MEePUOANYHOCTD. [IpoMexyTKH Bo3pacTaHus U 5 - Haxoxxnenue obnactu JUTSL OTUCAHUS U YcTHBIN onpoc
yObIBaHMs, HAanOOJIbIIIeE U HAUMEHBIIEEe paccy’KIeHUSIMU HEKOTOPBIX CBOMCTB | aHAlIM3a peallbHBIX
3HAauYEHUS, TOUKH dKcTpemyMma. [ padudeckas JTUHEHHON U KBaJpaTUYHON QYHKIUH, | 3aBUCUMOCTEH. -
WHTEPIPETAIIHSL. IIPOBEJICHUE UCCIIEI0BAaHUS c¢()OpMHUPOBAHHOCTH
IIpakTH4eckune 3aHATHA 16 ofpesieNieHus: 1 00JacTu 3HaUeHUH IIPEICTABICHUN O
- - byHKIMHA croco0ax ONMUCaHUs
1. Croticrsa dynxuun. Haxoxaenue Hyned 2 - O3HaKOMIIEHUE C TOHSATHEM SIBIIGHUW PeabHOTO
(YHKITUU ¥ IPOMEIKYTKOB SHAKOMOCTOAHCTBA. rpadiKa, OnpeeeH e MHpa Ha
2. O6patble pynkiuu. I'paduk obparHoii 2 MPUHAJISKHOCTH TOUKH rpaduKy MaTeMaTUYECKOM
(byHKHI:IH’ — — GyHKIHN. S3BIKE.
3. CpolicTBa IMHEHHOM, KBa/paTHIHOH, - Onpesienienue 1o GopmyIie - HCII0JIb30BaHME
KyCOYHO-MHENHOH, APOOHO-THHEHHOH 2 MpOoCTeHIIel 3aBUCUMOCTH, BUIA €€ TOTOBBIX
GbyHKIUH. _ rpaduka. KOMITbIOTEPHBIX
4. Crenennas @ynkius. CBoiicTBa ee U rpaduk. 2 - BoipaeHue 1o Gopmye 0HOi TPOTPaMM /TS TIOHCKa
5. [NokazarenpHast pyHkuus. CBOWCTBa €€ U 2 HepEeMEHHOM uepes IpyTHe. peurenus 3aaay.

rpaduk.
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6. Jlorapudmuueckas ¢pynkuus. CoiicTsa ee u

-M3y4yenune noHsATHs 00paTHOM

- BJIaJJcHHE¢ MCTOJaMU

2
rpaduk. byHKIUYM, OmpesesieHne Buaa u JI0Ka3aTeNbCTBA U
7. IIpocreiimue nmpeodpa3oBanus rpaduKoB. 2 nocTpoeHue rpapuxa o6paTHOM aIropuTMaMu
" HKIIMU, HAX0XKJIeHUE ee 00JacTH CILIEHUs], yMEHUE HX
8. IToctpoenue rpadukoB PyHKIHUH. 2 (pyHKuuH, A P Y
oTpenieNieHus: 1 00J1acTh 3HAYCHUS MPUMEHSTh, TPOBOIUTH
CamocTosiTesibHAsi pad0oTa 00y4arOIMXCS 6
- O3HaKOMJICHHE C TOHITHEM J0Ka3aTeJIbHbIE
1. TloaroroButh coOOIIEHHE Ha TEMY .
2 CIIOKHOU (DYyHKITUH. paccyXJIeHusl B XOJe
«Onepanuy HaJ QyHKIUSIMID .
- Boruncnenue 3naueHuii GyHKIUU IO | peLIeHUs 3a7a4 Otuer o
2. CocraBuTh KOHCHEKT Ha TemMy «OOpaTHbIE
2 3HAYCHUIO apryMEHTA. - BJIaJleHHe YMCHUEM | BBINIOJIHEHUH
(GyHKIMU U UX TpaQUKNI» .
- OnpeneneHye TOYKM Ha rpaduKe Mo | XapaKTepH30BaTh MPAKTHYECKON
3. OYHKIMOHATBHBIE 3aBUCHMOCTH B PEATBbHBIX €€ KOOpIMHATaM B Hao0opOoT. noBejicHue QYHKIMMH, - | paOdOoTHL.
npomeccax M ABJICHMAX — —  IHOATOTOBUTDH 2 - Mcnonb30oBanue CBOWCTB (QYHKIMU HCIIOJIb30BaHKE
cooobuenue. TSI CPAaBHEHHSI 3HAYCHUI CTETICHEH M | TTOJyYCHHBIX 3HAHUI
HuanBuayanbHbIH MPOEKT. ; JorapupMoB. JUTSL OTIMCAHUS 1 [IpoBepka
- [Toctpoenne rpadMKOB CTENEHHBIX M | aHATH3a PEaTbHBIX KOHCIIEKTOB U
norapumuueckux GyHKIHI. 3aBUCUMOCTEHN COOOIICHUH.
O3HaKkoOMJIEHHE C TPUMEpPaMU
(GYHKIIMOHATBHBIX 3aBUCUMOCTEN B
peanbHBIX MPOIECCaX U3 CMEKHBIX
JUCITUILINH.
Tema 1.4 36
YpaBHenusi, | Copep:kanue y4e0OHOro MarepuaJa. O3HakoMIIeHHE ¢ TPOCTEHIINMU BJIaJICHUE
HepaBeHcrsa | Teopus 4 CBEICHUSIMH O KOPHAX CTaHJAPTHBIMHU
U uX 1.TToka3arenpHBIC YPAaBHEHUS M KX PEUICHHUE 2 anreOpanyeckux ypaBHEHUH, prUeMaMH peLeHUs YcTHbIi onpoc.
CHUCTEMBI. 2. JlorapudMUYeCKHe YpPaBHEHHUS U UX PEIICHUE. 2 MOHATUSIMU MCCJIEIOBAaHUS YPABHEHUW | PAllHOHAJIBHBIX U YcTHbI onpoc.
HpaKTI/l‘leCKI/Ie 3aAHATHUSA. 22 n CUCTCEM ypaBHeHHﬁ. HUppanuoHaJIbHLBIX,
1. Anrebpanyeckue ypaBHeHus. KopeHn - NI3ydeHne Teopum paBHOCUIBHOCTH | IIOKAa3aTEIbHBIX,
anreOpanyeckoro ypaBHeHusl. PaBHOCHIBHOCTB 2 YPaBHCHHH U €€ IIPUMCHCHHC. CTCTICHHBIX U
YpaBHEHHUIA, HEPABEHCTB H CHCTEM. [ToBTOpEHME 3anucH pereHus JOrapupMHUUECKUX
2. Pemienue nuHENHBIX U KBaIpaTHBIX CTaHZIApTHBIX YPABHEHNM, IIPHEMOB YPpaBHCHHH
YpaBHEHHUIA. 2 npeoOpa3oBaHus YpaBHEHUH JUIs - HCTOJIb30BAHUE
3. Pemenue anredpanyeckux ypaBHEHHH ¢ CBC/ICHMA K CTAHNAPTHOMY TOTOBBIX
2 YPaBHEHHIO. KOMIIBIOTEPHBIX

NMPUMCHCHUCM BCCX IIPUECMOB
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4. Pemienne MTUHEHHBIX Y HETUHEWNHBIX CHUCTEM

YpPaBHEHU. 2
5. Jlunelinble HEpPABEHCTBA C OJTHOM 2
nepeMeHHO. CUCTEMBI JINHEHHBIX HEPABEHCTB.

6. Perienre HEpaBEHCTB METO0M 5
MIPOMEKYTKOB.

7. UppaniuoHaJIbHBIC YPAaBHEHUS U UX PELICHUE. 5
8. [loka3aTenbHbIE ypaBHEHUS U UX PEIICHUE. 5
9. JlorapudmMuyeckue ypaBHEHHUS U X PELICHHUE 2
10 Pemrenue nmokasaTenbHBIX U 5
norapuMHUUECKUX HEPABEHCTB

11 I'paduueckoe peieHue ypaBHEHHIH, 2
HEPABEHCTB U CUCTEM.

CamocrosiTesibHast padoTa 00yyaronmuxcst 10
1 CocTaBUTh KOHCIIEKT « Y paBHEHUS,

coJiepKalire MePeMEeHHYIO MOJT 3HAKOM 2
MOAYJISI»

2 Tlopgo6pate 3anaun «Pemienue

anreOpanvyeckux ypaBHEHUN pa3NTUYHBIMU 2
METOJaMM»

3 [ToAroToBUTH COOOIIIEHUE HA TEMY 5
«HccrnenoBanne pemennii CUCTEM YpaBHEHHIN.

4 TlonrotoBUTh COOOIIEHUS Ha TeMy «PereHune
MPPALMOHATIbHBIX YPaBHEHUI Pa3IMYHbIMU 2
METOaMM»

5 TloaroroButh cooOieHus Ha TeMy «Perienne
MMOKa3aTeIbHBIX YPaBHEHUH Pa3TMUHBIMU 5

METOJaMM».

NHauBuaAya bHbIN POEKT.

- Pemenue panuoHanbHbIX,
UppalMOHATIBHBIX, IOKA3aTEIbHBIX U
Jorapu(pMHUUECKUX YPAaBHECHUN U
CHCTEM.

- Mcnonp3oBanue CBOMCTB U TpauKoB
GYHKIMA U1 pEeIIeHs] YpaBHCHUM.

- [loBTOpEHNE OCHOBHBIX IPUEMOB
PELIEHUSI CUCTEM.

- Pemienue ypaBHeHui ¢
IPUMEHEHHUEM BCEX NPUEMOB
(pa3yioxeHus Ha MHOXKUTEIH,
BBE/ICHHUE HOBBIX HEU3BECTHBIX,
[I0JICTAHOBKH, Irpa)MuecKoro MeTo/1a).
- Pemenue cucrem ypaBHeHHil ¢
IIPUMEHEHHUEM PA3IMYHBIX METOJOB.

- O3HaKoMIIeHHE ¢ O0IIUMU
BOIIPOCaMH pPELICHUs] HEPAaBEHCTB U
UCIOJIb30BaHUE CBOMCTB IpauKoOB
(GYHKIUM NIpU PELICHUH HEPABEHCTB.

- PerieHne HepaBeHCTB U CUCTEM
HEPaBEHCTB C IPUMEHEHUEM
Pas3INYHBIX CIIOCOOOB.

- [IpumeHenne MaTeMaTHUYECKUX
METOJIOB JIJISl PELICHUS
COJIEprKaTeNbHBIX 3a/1a4 U3 PA3INIHBIX
oOacTeil HayKu U NPaKTUKH.
WuTepnipeTpoBaHue pe3yiabTaToB C
Y4ETOM peaJIbHbIX OTPaHUYECHUH.

IIpOrpamMM, B TOM
YHCIIE U IS TIOUCKA
IIyTU PELICHUs U
WLIIOCTPALUH
peuieHusl ypaBHEHUN U
HEPaBEHCTB.

BJIaJICHUE
CTaHapTHBIMU
IIpUEMaMH pELICHUS
paLOHAIBHBIX U
HUPPALMOHAIIBHBIX,
II0Ka3aTeNbHbIX,
CTEIICHHBIX U
J0rapu(pMHUECKUX
ypaBHEHU U

- HCIIOJIb30BaHUE
TOTOBBIX
KOMIIBIOTEPHBIX
IIporpamm, B TOM
YHCIIE U IS TIOUCKA
IIyTH PELICHUs U
WUJUTFOCTPALIUHU
penieHust ypaBHEHUN U
HEPABEHCTB.

IIpoBepka otuera
10 TPaKTUYECKON
pabore.

IIpoBepka
COOOIICHUI,
KOHCIIEKTOB
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Pazpnen 2 Tpuronomerpus. 45
Tema 2.1. 22 - 3ydenue paguaHHOTro METO/1a -BJIa/ICHHE YMEHUEM
OcHoBHBIE Coaep:xanue yueOHOro MaTepuaJia. M3MEPEHHUS YIJIOB BPALLEHUS U UX XapaKTepu30BaTh
NOHATHSA U Teopus. 2 CBSI3U C TPAyCHOU MEpOil. noBeicHue QyHKIUH, -
dbopmynbi 1. T'paxycHas v paguaHHas Mepa yria. - M300pakeHue yrioB BpalieHUs Ha HCHOJIL30BaHNE VYcrHblit onpoc
TPUTOHOMETP | TpuroHoMmerpudeckue QGyHKIUU YUCIOBOTO 2 OKPYHOCTH, COOTHECEHHUE BEJIMYMHBI | IMOJYYEHHbIX 3HAHHUI IIucrMeHnbIi
UM aprymMeHTa. yIJla ¢ €ro pacnoJIoKEHUEM. JUTSL OTIMCAHUS U KOHTPOJIb
HpaRanecm/le 3AHSITUSL. 12 - q)OpMyJH/IPOBaHI/Ie OHpelleJIeHI/Iﬁ aHalii3a pCaJbHbIX
1.OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA. 5 TPUTOHOMETPHYCCKUX BYHKIMIT st 3aBHCHMOCTCH.
®opMyIIbl IPUBECHUS. YIJIOB IIOBOPOTA U OCTPBIX YIJIOB c(hOpPMUPOBAHHOCTH
2. TIpeo6pasoBatue TPUrOHOMETPHIECKIX MPSAMOYTOJIBHOTO TPEYTOJIbHUKA U IPEACTABICHUN O
BBIPAYKEHHIT C MCTIOTH30BAHHEM OCHOBHBIX 2 00BSICHEHUE UX B3aUMOCBS3H. cnoco6eix ONMCaHUS
TOMIECTB H HOPMYJT PHBEIEHHS. - [IpumeHeHre OCHOBHBIX SIBJICHUH pPeabHOTO
3. DopMyIBI CitoAKerHs. DOPMYITBI Y IBOCHHIA. 5 TPUrOHOMETPUYECKHX TOKIECTE JUIA | MHPA HA [TpoBepka OTHeTa
BBIYMCIICHHS 3HAYEHU MaTEeMaTUYeCKOM 0 MPAaKTUYECKOMN
4.1IpeoOpasoBaHue CyMMBI TPUTOHOMETPUUECKUX (YHKIIHI 110 SI3BIKE. pabote
TPUTOHOMETPHYECKHX (DYHKIMH B 2 OHOM U3 HUX. -UCIOJIL30BaHIE
ITPOU3BCACHUC. - 3yueHune ocHOBHBIX (OpMyJI TOTOBBIX
5. [IpeobpasoBanue npon3BeACHNUs 2 TPUTOHOMETPHH: POPMYIT CIIOKEHUS, KOMIIBYOTEPHBIX
TPUTOHOMETPUYCCKUX QYHKIUH B CyMMy. YABOCHUS, IPEOOPa30BAHUE CyMMBI MPOTrpaMM JIJIs IIOUCKA
6. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUX QYHKIUH B pelIeHus 3a1a4
BBIPXKEHUI C MTOMOIIBI0 OCHOBHBIX (DOpMYT 2 MIPOU3BE/ICHNE U TTPOU3BEICHUS B
TPUTOHOMETPHH. CyMMY U IPUMEHEHHE NpU
CamocrositeibHas padoTa 00y4aoLerocs. 8 BBIYMCIICHUH 3HAYCHUS
1 Hanucanue noknana ««Mcropust pa3Butus u 5 TPUTOHOMETPHUICCKOTO BRIPAXKCHHA 1
CTaHOBJICHUSI TPUTOHOMETPUN. yupomeHnus €ro. 5 Hposepka
2 COCTABHTH KOHCIIEKT 110 TeMe «DOpMyJII - O3HaKOMJIEHHUE CO CBOHCTBAMH KOHCIIEKTOB.
CJIOKEHUS U JJBOMHOTO apryMeHTa. 2 CUMMCTPHH TOHUCK Ha CAMHUTHON
OKPY>KHOCTH U IPUMEHEHUE UX JIJIs
3 CocTaBuTh KOHCIEKT 10 TeMe «DopmyIibl
2 BbIBOJIa ()OPMYJT TIPUBEICHUS.
MTOJIOBUHHOTO YTJIay.
4 TIoAroTOBUTH COOOIICHNE HA TEMY
«IIpeobpazoBaHue CyMMbI 2

TPUTOHOMETPUYECKHUX (QYHKIUHN B
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MIPOU3BECHNE  HA00OPOT.

5 CocTaBHUTh KOHCHEKT 1O TeMe «BripakeHue

TPUTOHOMETPUYECKUX (PYHKIUN Yepe3 TaHTCHC 2
IIOJIOBUHHOTO yTJIay.
NuauBuayanbHbINA NPOEKT. -
Tema 2.2. 12
Tpuronomer Copnepxxanue yuyeOHOro MmarepuaJia.
pHYecKue Teopus 2 O3HaKOMJICHHE C TIOHSATHEM OOpaTHBIX | -MCHOJIb30BaHHE
byHxuun u 1.O6paTHbIe TPUTOHOMETPUYECKHE QYHKIIUU U TPUTOHOMETPUYECKHX (DYHKIHH. TOTOBBIX [T1ceMeHHbIH
uX rpaQuKH. | ux rpaQuky. 2 - M3ydeHue onpenesieHnii apKCUHYCa, | KOMIIBIOTEPHBIX KOHTPOJIb.
IpaKTHYeCKHe 3aHSTHSI 8 apKKOCHHYCa, apKTaHI€HCA, IIPOrpaMM JJIs IOMCKa
1.Tpaduku u cBoiictsa QyHKUMil apKKOTaHI€HCa Yucia, pelieHus 3a1a4
y=sinX, y=cos X 2 @opMyanOBaEHHe uX, U300paxeHne BJIaJICHHE YMEHUEM
2 Tpaduxs i coiicTsa hyHKIMi Ha €IMHUYHON OKPYKHOCTH. XapaKTepu3oBarh [Iposepka
y=tgX, y=ctg X 2 noBeseHre QyHKIUH, - | OTYETOB MO §
UCIIOJIb30BaHUE PAKTUYECKON
3. [IpeobpazoBanue rpaduKoB .
. 2 IIOJIyYEHHBIX 3HAaHUI pabore.
TPUTOHOMETPHUYECKUX (DYHKIIUH. P —
4. Beruncnenue oOpaTHBIX 5 aHAIN3a PeaTbHBIX
TPUTOHOMETPUUYECKUX (PYHKIIHH. 3aBHCHMOCTEA
CamocrosiTesibHasi padoTa 00y4yaromuxcst 2 ITpoBepka
1. TToctpoenue rpadukoB Ha popmate A4 y = YepTeKen
Sinx, y = COSX. 2
NuauBuayanbHbINA NPOEKT. -
Tema 2.3. 11
Tpuronomer | Coaep:kanue yueOHOro MaTepuaJa.
pu4eckue Teopus .
ypaBHeHus 1 | [IpakTHuyeckue 3aHATHS. 9 BJIa/IeHH e
HEpaBeHCTBA. = CTaH/IapTHBIMU >
1. Pemrenne npocTeHIIMX TPUTOHOMETPUYECKUX 2 - Pemenue no popmynam u Maremarnueckuit
YpaBHEHHUH. TPUTOHOMETPUUECKOMY KPYTY TPHEMAMH PEIICHIA JUKTaHT
= . paLOHAIBHBIX U
2 PemieHue TpUrOHOMETPUYECKUX YpaBHEHUN 2 MPOCTEHIINX TPUTOHOMETPUUECKHIX

MCTOIOM CBCIACHUA K KBAAPATHOMY.

YPaBHEHHUHU.

ApPALMOHAIIBHBIX,

HpOBepKa oT4cTa
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3 PemieHne TpUroHOMETPUYECKUX YpaBHEHUN
METOAOM Pa3IoKEHHUS Ha MHOKHUTEIIN.

4. Pemuenue oqHOPOJHBIX TPUTOHOMETPUYECKUX
YPaBHEHUHN.

5 Penienrie TPUrOHOMETPUYECKUX HEPABEHCTB

CamocrosiTeibHas padoTa 00y4yaommMxcs

1 CocraBUTBH KpOCCBOPJ 1O TEME
«Tpuronomerpus»

N NP DN

NuauBuayaabHbId NPOEKT.

- [Ipumenenne o0ImMX METOIOB
pelleHHs ypaBHEHUH ( TpUBEICHHE K
JMHEHHOMY, KBaJpaTHOMY, METOJ
Pa3JIoKEHUsI HA MHOXKHTENH, 3aMEHbI
nepeMeHHo0 pu peleHun
TPUTOHOMETPUUECKUX YPaBHEHUH.
-YMeH#e oTMe4aTh Ha Kpyre pereHus
IPOCTEHIINX TPUTOHOMETPHUUECKUX
HEPABEHCTB.

II0Ka3aTCIbHBIX,
CTENIEHHBIX,
JOTapu(PMHUUECKUX U
TPUTOHOMETPUUYECKHX
ypaBHEHUU

- HCII0JIb30BaHMe
T'OTOBBIX
KOMITbIOTEPHBIX
IIporpaMm, B TOM
qucie U AJs [OUCKa
IIyTU PELICHUA U

10 MPAKTUYECKON
pabore.

IIpoBepka
KpPOCCBOPJIOB.

WJLTFOCTPALIIHI
peuieHusl ypaBHEHUN U
HEpaBEHCTB
2-0i ceMecTp.
Pa3pea 3. Hayaja MmaTeMaTH4YeCKOI0 aHAJIHN3A. 72
Tema3.1 8
HocnenoBare | Copep:kaHue yueOHOro MmarepuaJjia. - O3HaKOMJIEHUE C TOHSATUEM CdopmupoBaHHOCTH
JIbHOCTH. Teopus 5 YUCJIOBOM MOCIEA0BATEIBHOCTH, MIPEJICTaBICHHUIA 00
crioco0amH ee 3a/1aHus, OCHOBHBIX MTOHSTHUAX
1.Yucnosas mocienoBaTeabHOCTh. CIIOCOOBI €€ BBIYHCJICHUSMH €€ YJIECHOB. MaTeMaTHYECKOro YcTHBIN Onpoc
3aJIaHUsl U CBOWCTBAa. BpluncieHue dIEHOB 2 - O3HaKOMJIEHHUE C BBIYMCIEHUEM aHanms3a.
YHCJIOBOM MOCJIEIOBATEIBHOCTH. CYMMBbI OECKOHEYHOT'O YHCIIOBOTO
IpakTHYecKne 3aHATHS 4 psiaa Ha MpUMeEpPEe BBIYMCICHHS CYMMBbI [IpoBepka
1. beckoHeuHo yObIBaoIas TeoMeTpudecKas 2 OecKoHeYHO y6fiIBaf01He171 0TYCTA 110 3
TIPOTPECCHs U €€ CyMMa. reOMETPUYECKON NPOTPECCHH. MPaKTUYECKOU
2. Brruncnenune YJICHOB YHCIIOBOM - Pemienne 3ana4 Ha mpuMeHeHHE pabore.
MOCJIEA0BATEIbHOCTH. 2 hopMyIT CyMMBI OECKOHETHO
CaMocrosiTesibHast padoTa 00y4aromuxcs 2 yOBIBatOTIEH reoMeTpUIECKOH HPOBepKaV
[ToaroroButh coobuienne Ha Temy «IIpenen 2 TIpOrpeccui. coodmeHuii.

MOCJICA0OBATCIBHOCTH))

NuauBuayaabHbIA NPOEKT.
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Tema 3.2. 38
IIpoussoanas | Teopus 4
U ee 1. IlpousBogHass u ee (PU3HYECCKHUN CMBICI. O3HaKOMJICHHE C ITIOHITHEM CdopmupoBaHHOCTH
NpUWIOKeHUA. | [[poM3BOJHBIE  OCHOBHBIX  3JIEMEHTApHBIX 2 IIPOU3BOJHOM. npeCcTaBIeHUN 00 YceTHBII onpoc
byHKIMIA. - Usyuenue u popmynupoBaHue ee OCHOBHBIX MOHSITUSX
2. llpaBuna auddepeHIUpPOBaHUS  CYMMBI, 5 MEXaHUYECKOr0 U T€OMETPUUYECKOrO MaTEMaTH4ECKOro
MIPOU3BENICHUS U YaCTHOTO. CMBICTIa, U3yUYEHHUE aTOpUTMa aHanus3a.
IpakTHYecKHe 3aHATHS. 20 BBIUMCJICHHSI IIPOU3BOIHON HA - BJIa/ileHHe yMeHneM | MareMaTtudecku
1.HaxoxaeHne IMPOU3BOAHON OT  CYMMBI, 5 IpUMepe BBIYUCICHNS MITHOBEHHOM XapaKkTepu30BaTh W IUKTaHT.
IPOM3BEICHHS U YACTHOTO. CKOPOCTH | YTJIOBOTO KO3 (ulimeHTa | moBeaeHue QyHKIUH.
2.I'eoMeTpUUeCKUii CMBICT MPOU3BOTHOMN 2 KacaTesbHOH. - MCHOJIbL30BAHME
3. Pemenue 3ajau  HAa  TpPUMEHEHHE - COCTaBJIeHVI/Ie YpaBHCHHUS MOJTy9YEeHHBIX 3HAHUHT
(QU3MYIECKOrO0 ¥ IeOMETPHUYECKOTO CMBICIA 2 KacaTe/bHOH B 00IIeM BHJIC. AJI ONIMCaHNA U
NPOM3BOIHO. - YcBoeHue npaBuil AHAIM3a PeATbHBIX
4 TIpumenene HPOH3BOHOI X nuddepeHIpoBaHus, TAOTHIIBI 3aBHCHUMOCTEH.
UCCleoBaHuI0 (YHKIUI HA MOHOTOHHOCTH U 2 TIPOM3BOAHBIX STCMEHTAPHBIX
SKCTPEMYM. byHKIUH, IPpUMEHEHHE IS } - C(bopanOBaUHHOCTL
5.HaubGonpiiee © HauMeHbIlEe 3HAUCHUE Audepenmposanns GyHKuui, . | MPCACTABICHIH 00
(Y HKIHH Ha IPOMEKYTKE. 2 COCTABIICHUE YPABHEHNUS KACATENLHOMN. | OCHOBHBIX TOHATHAX
N3ydenne TeopeM O CBS3U CBOWCTB MaTEeMaTHYECKOTO
6. HaxoxxaeHne HanOombIIero 1 HAMMEHBIIIETO (YHKIHH ¥ IPOM3BOTHO, AHATI3A 1 HX Tpoepka
SHAICHIA bymxmm u JIOKAJIEHBIX (GOpMyITUpOBKa HX. CBOMCTBaX. OTYETOB T10
IKCTPEMYMOB. - [IpoBenenue ¢ MOMOIIBIO - BJIaJIeHHe YMEHUEM | IPaKTHYECKON
7.BTopas Npou3BOIHAA U €e NMPUMCHCHUE [ 2 MIPOU3BOHOM HUCCIEAOBAHUS XapaKkTepU30BaTh pabore.
MCCIIE/IOBAHMS DYHKITMU HA IKCTPEMYM (GyHKIMH, 3aaHHOM POPMYJIOIi. noBeieHHe (QYHKIIUIA.
8.IToctpoenue rpadukoB (PyHKIUHU C TOMOIIBIO 5 - YCTaHOBIJICHME CBSI3M  CBOMCTB | - HCII0JIb30BAHHE
IIPOU3BOJHOM. (GYHKIMM W TPOU3BOAHOM IO HX | MOJyYEHHBIX 3HAaHUM
9. MHccnemoBanune (QyHKIMH C TIOMOIIBIO rpadukam. JUIS ONMCAHUS 1
NPOM3BOMHOM ¥ TOCTpoeHHe  rpaduka 2 - IlpuMeneHnue mPOU3ZBOJHON IS | aHANIM3A PEAbHBIX
byHKIHIH. pelleHus 3ajJad  Ha  HaXOXJICHHE | 3aBUCHMOCTEH.
10. IIpuMeHeHrnEe TPOU3BOMHOW ISl PEIICHUS 2 HanOoIbIIETO, HAMMCHBIIETO
IPUK/IAHBIX 33189 Ha S9KCTPEMYM. 3HAYCHUS ¥ JIOKAITBHOTO KCTpEMyMa
CamocTosiTe/ibHasi padoTa 00y4alouerocs 8
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1. CocraBuTh KOHCIIEKT o TemMe
«IIpon3BomHAs OT CIOXHOM U OOpaTHOM 2
GYHKITUNY.
2.HaxoxaeHune cKkopoCcTH peanbHOro npoiiecca, [TpoBepka
3amaHHoro  ¢Gopmysioil wim rpapukomM  — 2 COOOIIEeHUH,
MOJTOTOBUTH COOOIIECHHE. KOHCIIEKTOB
3.Pemienne 3ama4 Ha MOHMCK ONTHMAJIbHOTO
pelieHuss C MOMOUIbI0  MPOU3BOAHOH  — 2
HOJTrOTOBUTH COOOILICHHE.
4 Cpenatp 1moaOOpKY MPUKIAIHBIX 33a1ad Ha 9
nocTpoeHue rpaduka GyHKIIH
NuauBuayaabHbIA NPOEKT. 6
@paxkTabl: KpacoTa MaTeMaTHKH 6
Tema3.3. 26
IlepBooOpa3n | Coaep:kanue yueOHOro MmaTepuaJja.
asi U
HHTErpaj Teopus 4
1. TIlepBooOpa3Has ©  HeompeIeTeHHBIH O3HaKOMIICHHE C TIOHSATHEM c()OpMHPOBAHHOCTH YcTHBI onpoc.
UHTETpall. CaoiicTBa HEOTpeAeNIEHHOTO MHTETpasia u NepBooOpa3Hoil. MpeJICTaBICHUI 00
UHTETpaa. DopmyITbl " npaBuia 2 W3ydenue npaBuiia BIYACICHUS OCHOBHBIX MTOHATHUSIX
MHTETpUpOBaHus. MeTol HemocpeaCTBEHHOIO nepBooOpa3Hoii u TeopeMbl HploTOHA- | MaTeMaTn4eckoro
WHTEIPUPOBAHUS. JleitOuuna. aHaJIM3a U UX
2.0npeneneHHbIl UHTETPAal W €ro CBOMCTBA. 5 -Perenne 3a1a4 Ha cBA3b CBOHCTBAX.
®opmyna Herotona — JleiibHuria. NepBOOOPA3HO U ee TPONU3BOIHOM, - BJaJeHUM YMEHHEM | YCTHBIN ompoc.
TpaKTHYECKHE 3aHATHSI. 18 BBIUHMCIIEHHE IEPBOOOPA3HOI [1s XapaKkTepu30BaTh
1.MeTon TOJACTAaHOBKH JUISi  HAXOXKICHHUS 5 JIAHHOH )yHKIIH. TOBE/IEHUE (YHKITHI.
HEOTPE/IENIEHHOT0 HHTETPAIa. - Pemenue 3a1a4 Ha mpuMeHeHUe - HCHOJIb30BaHMe
2. Haxoxk/IeHne HeoNpeeleHHOTo HHTerpaa. ) MHTETpaa JJisi BEIYUCICHHS } MOJTyYCHHBIX 3HAaHUN
(bu3nUeCKUX BETUYMH U TUIOIAAeH JUTSI OTUCAHUS U
3.Meron NOACTAaHOBKM [UIl  HAXOXACHUS 5 aHaJIN3a PeaTbHBIX
OTIpeIeNIEHHOT0 HHTErpaa. 3aBUCHMOCTEI
4. BeruucieHue onpeaeaeHHOro HHTerpaa. 2
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S.I'eomerpruueckuii  CMBICI  ONPEAEICHHOTO

2
WHTErpaja. [IpoBepka
6. Beruncnenne miomaaen miockux Guryp. 2 OTYETOB 110
7. Pemenue ¢uznueckux 3agad C MOMOIIbIO 2 MIPaKTUYECKOU
OINPEICIEHHOr0 MHTErpajia pabote
8. Haxoxnmenume miomaneii ¢ TOMOIIBIO 2
OIPEEIEHHOr0 HHTErpaa.
9. Pemenune (u3myeckux 3aaad ¢ MOMOIIBIO 2
OIPEECIEHHOr0 HHTErpaa.
CamocrosiTeibHass padoTa 00y4AIOIIMXCH. 4
1.Pemienne npukiaazHeIX 3a7ad C IOMOILBIO
OIpeIeIEHHOr0 UHTErpaa. 2 ITpoBepka
2.CoctaBuTh KpoccBopa no pasneny «Hauana Kpocopia
MaTeMaTHYECKOro aHaIu3a 2
NumBuayajibHbIi NPOEKT. -
Pa3znea 4. I'eomeTpusi 114
Tema 4.1. 32
IIpsamble u Copep:kaHue MaTepuaJa.
mwiockoctu B | Teopusi. 2
NPOCTPAHCTBE | | AKCHOMBI M CIEJICTBUS CTEPEOMETPHHU. -O3HaKOMIJIEHHUE C MIOHSATUEM - BJIaJIeHHe
B3aumHOe  pacmosnoxeHue ~— NpsAMBIX U 2 napaieIbHOTO MPOSKTUPOBAHUS U OCHOBHBIMH MTOHITHUAMHU
IIJIOCKOCTEN B IPOCTPAHCTBE. €ro CBOMCTBAMH. 0 IUIOCKUX U YcTHBII onpoc
TparTiieckie sansTus. 7 ®opMyupoBKa U NPUBEICHUE MPOCTPAaHCTBEHHBIX
= JI0Ka3aTeNNbCTB IPU3HAKOB B3aUMHOIO | FEOMETPUUECKUX
1.ITapannenbHOCTh NPSMBIX, IPSIMOM U
2 pAacIoNIoKEHUs IPSIMBIX U ¢durypax, ux 3anad u
[LTOCKOCTH. - IIOCKOCTEH. 3a71a4 C IPAKTUIECKUM
2.ITapasieIbHOCTb MII0CKOCTEH. - PacniozHaBanue Ha yepTeKax u COJIEPIKAHUEM; TectupoBanue
Hapvanneanoe HPOCKTHPOBAHUC M €TI0 2 MOJIENISX PA3INYHbIX CIIy9acB - BIIQJICHUE METOIaMHU
CBOMCTBA. B3aMMHOT'O PACIIOJIOKEHHS PSIMBIX M | JIOKA3aTeIbCTB U
3. Pemrenue 3ama4 Ha MPUMEHEHUE aKCHOM U IJIOCKOCTEH, apryMeHTUPOBaHHE JITOPUTMOB PEIICHHS,
CJIEICTBUH CTEPEOMETPHUH, APAIIIEIBHOCTD 2 CBOHMX CYKICHHH. - YME€HHE NX
MPSAMBIX U TIIOCKOCTEM. - ®opMynupOBaHHE ONPEIEICHHI, MIPUMEHSITB;
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4.IlepneHAMKYJIAPHOCTD PSMBIX,
NEePHEHANKYISIPHOCTD MPSMOM U INIOCKOCTH.
HakioHHast K JIOCKOCTHU U €€ MTPOEKIIMSL.

5. Penienue 3a1a4 Ha UCHOJIb30BaHUE
MpU3HaKa NEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH.

6.Teopema 0 Tpex NepneHAUKYIIpax.

7. Penienue 3a1ad Ha UCIIOJIB30BAHUE TEOPEMBI
0 TpeX NMEPIEeHIUKYJIISIPax.

8.YTon Mexay IpsIMbIMU, MEKIY MPSIMBIMU U
MJIOCKOCTSIMU, MEXTY TIIIOCKOCTSIMH.
JIByrpaHHbI{ ¥ TUHEUHBIN YTOJI.

9.IleprieHIUKYISIPHOCTD INIOCKOCTEH.

10.Pemienne  3ajau  Ha  UCHOJIb30BaHME
IpU3HAKA NEPIIEHIUKYISIPHOCTU IIOCKOCTEM.

11.Pemenue 3amau Ha MCHOJIB30BAHUE TOHATHS
JIBYTPaHHOTO  yrjja ¥  OPTOTOHAJIBHOTO
MIPOCKTUPOBAHKE

CamocrosiTesibHasi padoTa 00y4aromerocs

1.M3roToBienne Mojeled K
3aJayaM 110 JJaHHOM TeMe.

YKa3aHHBIM

2.M3rotoBnenue TaOMUIl K TeopemMaMm IO
JaHHOU TeMe.

3.13roroBiienue MOJIEJIEH K TEME
«OpToroHanpHOe MPOSKTUPOBAHHUE»

4 .Ilnomaas OpTOTOHATBHOM MPOEKIIUH
MHOTOYTOJIbHUKA - WU3TOTOBJICHHE MOJETEH.

NuauBuayaabHbIA NPOEKT.

IIPU3HAKOB U CBOWCTB NapauIeIbHbIX
U TIEPIEHIUKYJISPHBIX TNIOCKOCTEMH,
JBYTPaHHBIX U JUHEUHBIX YTJIOB.

- BeinonHeHue nocTpoeHust yrios
MEXly NPSMBIMU, IIPSIMON U
IUIOCKOCTBIO, MEX/1Y IJIOCKOCTSMU IO
ONMCAHUIO U PAaCllO3HABAaHUE UX Ha
MOJEIISAX.

- [IpuMeHeHne NpU3HAaKOB U CBOMCTB
PAcIIONIOKEHHSI IPSIMBIX U INIOCKOCTEH
IIPU PELIECHUY 3ajau.

- N300pakeHne Ha pUCYHKax U
KOHCTPYUPOBaHUE Ha MOJAEIISAX
HEPIEHIUKYJIIPOB U HAKIIOHHBIX K
IJIOCKOCTH, MPSIMBIX, MApaJIJICIIbHBIX
IUIOCKOCTH, YTJIOB MEXY IPSAMO U
IJIOCKOCTBIO.

- Perienue 3a1a4 Ha BeIYKMCIICHUE
reOMEeTPUYECKUX BETUYMH.
OnucelBaHME PacCTOSTHUSA OT TOUKH J10
IJIOCKOCTH, OT MPSIMO#L JI0 MJIOCKOCTH,
MEXy CKPEIMBAIOIUMUCS
HPSIMBIMHU, MEK/Y ITPOU3BOJIBLHBIMU
¢burypamu B IpoCTPaHCTBE.

- @opMyJIMPOBAHUE U JOKA3ATEIBCTBO
OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM Cy1ecTBOBaHUS, CBONCTBA)

- M300pakeHne Ha uepTexax u
MOJIEJISIX PacCTOSIHUS M 000CHOBaHUE
CBOMX CykJeHHil. OnpeneneHue u
BBIUHCJIEHHE PACCTOSHUS B
npocTpaHcTse. -IIpumenenue reopun
JUTsl 000CHOBAHUS MOCTPOEHUH U
BBIYMCIICHUN.

- IOHUMAaHHe
BO3MOKHOCTH
aKCUOMaTUYECKOT O
MIOCTPOEHUS
MaTEMaTHYECKHUX
TEOpHI;

- BJIaJIeHHe
OCHOBHBIMH HOHSTUSAMU
0 IJIOCKUX U
MIPOCTPAHCTBEHHBIX
reOMETPUUYECKUX
burypax, ux 3amad u
3a]1a4 ¢ IPAKTUUYECKUM
COZIepKaHUEM;

- BJIAJICHAE METOAaMHU
JI0Ka3aTeNbCTB U
QJITCOPUTMOB pEIICHHUS;
- YMeHHe UX
IIPUMEHSITD;

- IOHUMAaHHue
BO3MOXKHOCTH
aKCHOMAaTHUYECKOTO
MIOCTPOEHUS
MaTEMaTHYECKHUX
TEOPUL;

[IpoBepka
OTYETOB TIO
MPaKTUYECKOU
paborte.

IIpoBepka
OTYETOB 110
IIPAaKTUYECKON
pabore.

IIpoBepka
TalJIHI 1
MO/IEJIEH.
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Tema 4.2. 34
I'eomerpuuec | Conep:kaHue y4eOHOIro MaTepHaJia.
KHe TeJia. Teopus. 2
1.MHOTOrpaHHUKHU U KPYTJIbIE TEJIA. 2 Onucanue U XapakTepUCTUKa YcrHblit onpoc
MpakTHYecKHe 3aHATHSL. 16 pa3IMYHbIX BUJOB MHOTOI'PAaHHUKOB, BJIa/IeHH e
1.Ilpusma u ee snemenThl. [lapaiienenunesn u 5 NEpENCICHUE HX SNIEMEHTOB U OCHOBHBIMH HOHSTUSAMU
ero CBOICTRA. CBOIICTB. 0 MJIOCKUX U
20upamuza W ee onements. CaoiicTsa -N306paxeHne MHOTOrpaHHUKOB U MIPOCTPAHCTBEHHBIX
CeueHH MTHPAMHTBI MAPATIEBHBIX 5 BBIIIOJIHEHUE [TOCTPOEHUS Ha reOMETPUUYECKUX
OCHOBAHHIO. ’ N300paXEHUSIX U MOJIEISIX ¢durypax, uX OCHOBHBIX
MHOT'OTPaHHUKOB. CBOMCTBAX;
3.CeyeHuss  mUpamMuabl U I[PU3MBI .
C PaMHA p 2 -BpIunciieHre TMHEHHBIX 3JIEMEHTOB U | - ¢(pOPMHPOBAHHOCTH
IJIOCKOCTSIMHU.
YIJIOB B IPOCTPAHCTBEHHBIX YMEHUs pacro3HaBaTh
4. Pewenue 3ajau Ha pacueT OJIEMEHTOB 2 KOH(HUTypaIHsiX, aprTyMEHTUPOBAHUE | TE€OMETPUYECKHE
IIPU3SMBI 1 TUPAMUJIEL. CBOUX CYKJIEHUHU. burypsl Ha YepTexax,
S.Humannp  wu  ero  onementhl.  Ceuenus 2 -XapakTepucThKa ¥ U300paKeHUE MOJIEIISIX U B PEaIbHOM
HWJHHIPA TIOCKOCTRIO. CEUEHHUSI, pazeEPMKU MHO202PAHHUKOE, | MUDE; [Tposepka
6Konyc u ero omementbl. CeueHHst KOHYyca 2 BBIYMCJICHHUE TUIOIIAINA IOBEPXHOCTEH. | - MPUMEHEeHue OTYETOB IO
IJIOCKOCTBIO. -ITocTpoeHue nmpocTeHnux ceyeHui M3YUYEHHBIX CBOWCTB MPaKTUYECKOU
7.0ap u ero osnementsl. Ceuenus Imapa 5 Ky0a, TPU3MBbI, THPAMH/IBI. reoMeTpuUYecKux Guryp | padote.
IJIOCKOCTBIO. [Tpumenenue (HakToB U CBEACHUN U3 u Gopmyn s
8.Pemenne 3amad Ha pacyer DIEMEHTOB 9 IJIAHUMETPHH. pemeHns
KPYTTIBIX TEI. -O3HaKOMJIEHHE C BUAAMHU CUMMETPUN | TEOMETPUUYECKUX 3a/1a4
CaMocTosiTe/IbHAst Pab0Ta 00y4aI0LIErocsl. 10 | B MPOCTPAHCTBE, POPMyTHPOBAHHE 1 337181 C ITposepxka
1.PasBepTkH MpH3MbI, THPAMUIB M KOHYCA 5 OIIPECIIEHUI U CBOWCTB. IIPAKTUYECKUM coo6me£{1/m,
H3TOTOBHTE XapakTepucTuKka CHMMETPUH Tel coJiep>KaHueM Mojieneit u
2.MHororpanHsle  yribl.  Bemmykible  u BllflameHm 1 MHOTOTPaHHUKOB. TabuuLl.
HEBBINTYKJIbIE ~ MHOTOIPAHHUKU-  HAlUCaHUE 2 ~ [PUMCHCHHC CBONCTB CHMMCTPHH
KOHCICKTA P PELLICHUH 3a/1au.
310 Hcnonp3oBanne NpruoOpeTEeHHBIX
IlpaBuisibHbIE MHOTOIPAaHHUKHU — .
p ororp 2 3HaHWM 17151 UCCIIEIOBAHUS U
U3TOTOBJICHHE UX MOJIEJIEH.
MOJIETTMPOBAHUS HECIOKHBIX 3a]1a4.
4.CeueHus Ky0a TpuU3MBI M THUPAMUIBI —
2 -N306pakeHne OCHOBHBIX

U3TOTOBJIEHUE MOJeNel

MHOT'OT'PAaHHUKOB U BBITIOJIHCHUC
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5.M300pa’keHrie MHOTOTPAaHHUKOB MU KPYTJIBIX

PUCYHKOB I10 YCIIOBUSM 3a/a4.

TeNn — cAelaTh MoAOOPKYy uepTexei puryp Ha 2 - , KOMOWHAIIHIO TEJl.
dopmare A-4. N300paxkeHre OCHOBHBIX KPYIJIBIX TeEJl
NuauBUayaJIbHBIA NPOEKT. 6 U BBIIIOJIHEHNE PUCYHKA II0 YCIOBHUIO
Konnueckue cedyeHuss W WX NPUMEHEHHE B 6 3a1a4n
TEXHHKE. 3amuTa npoeKTa.
Tema 4.3. 22
HN3mepenusi B | Conep:kanue y4eOHOIro MaTepuaJia.
reoMeTpHu. Teopusi. 2
O0beM u ero wusMmepenwe. HHTErpanpHas 2 - BJIaJIeHue YcrHblii onpoc.
dopmyrna oObema. -O3HaKOMJIEHUE C MOHATUSAMU OCHOBHBIMH TTOHITUSMHI
IIpakTHyeckue 3aHATHS. 14 IIoIAAu U 00beMa, aKCHOMaMHU U 0 MJIOCKUX U
1.06BeM Ky6a u PSIMOYTOJILHOTO 9 CBOMCTBaMH. IIPOCTPAHCTBCHHBIX
napaJuIeNeuIIeIa. -Pemienue 3a1au Ha BeIYUCIICHUE reOMETPUUYECKUX
2.06beM IPH3MBI H THPAMIIBL. 2 ioniaied IIoCKux QUryp c ¢urypax, uX OCHOBHBIX
3.06beM LUIHHAIPA. 2 MIPUMEHEHHUEM COOTBETCTBYIOIIUX CBOICTBAX;
4.06beM KoHYCA. 2 ¢dopMyJ1 U GAaKTOB U3 IUIAHUMETPUH. - cGpOpMHPOBAHHOC Th
5.®opMyIBI ILIoIanH MOBEPXHOCTEIl W3ydeHnue TeopeM O BEIYUCICHUN yMeHus pacnio3HaBaTh | [IpoBepka
LHIMHAPA 1 KOHYCA. 2 00BEMOB NPOCTPAHCTBEHHBIX TE, reOMEeTpUUYECKHE OTYeTa 1o
peleHue 3a7a4 Ha MPUMEHEHUe burypsl Ha UepTekKaxX, | IPAKTHUECKON
6.Dopmynel 0ObeMa mapa U TIoaan cepol.
(bopMyJT BEIYHUCIICHUS] 00HEMOB. MOJICJISIX U B peaJIbHOM | pabore.
7.HaxoxaeHnue  0o0beMOB M IUIOLIajeH 5 Wzydenne hopmyn sl BBIYUCICHUS MUDE;
T€OMETPUUECKHX TEIL. IJIOMIAAe TOBEPXHOCTEN - IPpUMEHEeHUe
CamocrositeibHas padoTa o0y4yaromerocs. 6 MHOTOI'PAaHHHUKOB U TeJI BpaIlleHUs. U3yYEHHBIX CBOMCTB
1.Iomo6ue Ten. OTHOmEHHMe MUIOMAMCH -O3HaKOMIIEHHE C METOJ0OM reOMETPHUYECKUX QUTYD
NOBEpXHOCTEH M 00BEMOB MOJOOHBIX Tel — 2 BBIYHCIICHHS ITOIA/H TOBEPXHOCTH | U hOpMyIT JIist
T1OITOTOBUTH COOOIICHHE. cdepsl. Pemenue 3anau Ha peLeHUs
2. TIOATOTOBUTb HCTOPHYECKYIO CIIPABKY BBIYHMCIICHHE UIOIIAJIe MOBEPXHOCTH | T€OMETPUUYECKHX 3a7a4
«Crapble pycCKHE MepbI: MEpPBI JUTHHBI, MEpPBI 2 HPOCTPAHCTBCHHBIX TEIL. v 3ajaq ¢
II0Ia e, MEPhI Beca M 00bEMay HPAKTHICCKIM Iposepka 5
3.IToArOTOBHUTE KPOCCBOPJ 110 TEME ) COACPXaHUEM COOOIICHHIA.

«I"eomeTpus»

NuauBuayaabHbIA NPOEKT.
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Tema 4.4 32
Koopaunatsl | Coaep:kaHue y4eOHOIr0o MaTepuaJia.
U BEKTOPBI. Teopus. 2
l.IlpsmoyronpHas cucTeMa KOOpAMHAT B O3HaKOMJICHHUE C MTOHITUEM BEKTOpa. | ¢cOPMHUPOBAHHOCTH YcrHblii onpoc
pocTpaHcTBe. JleWcTBUSA Hax BEKTOpamMu B N3yueHne nekapToBOil CUCTEMBI IIPEACTABICHUH O
KOOpAMHATHOHN opme KOOPJMHAT B IPOCTPAHCTBE, MaTeMaTHYeCKUX
IIpakTHYeckHne 3aHATHSA. 22 IIOCTPOEHHUE 110 3a/laHHBIM MOHATHUAX KaK
1. BekTOpB! Ha IUIOCKOCTH. MOZYJIb BEKTOpA. KOOpIMHATaM TOYCK U ILIOCKOCTEi, BaKHCHILNX
PaBenctBO BekTOpOB. JlelicTBUSA C BEKTOpaMHU B 5 HaXOXXJICHUE KOOPAUHAT TOYCK. MaTEeMaTHYCCKUX
reomeTpuueckoit popme. Paznoxenue BekTopa -Haxoxnenue ypaBHeHUi MOJEIISX,
110 HaIIPaBJICHUSIM. OKPY’KHOCTH, C(I)epbl, IIJIOCKOCTH. MIO3BOJJIAOIIUX
2. TIpsMOyronbHas CHCTEMa KOOPAMHAT HA Brluucnenue paccToOsSHUNA MEXIY ONUCHIBATh U U3y4aTh
miockoctu. I[Ipoeknuss BekTOopa Ha  OCh. TOYKaMH. YeTHbli onpoc.
Koopaunatsl BekTopa. PasnoxeHnue BekTopa 5 -MI3y4enne CBOHCTB BEKTOPHbIX
mo Gasucy. DOpMyia pPACCTOSIHHS MEKIY BEJIMYMH, IIPABUJI PA3JI0KEHUS pa3HbI€ MIPOLIECCH] U
IByMsl Toukamu. JIeHCTBHSA HaJ BEKTOpaMH B BCKTOPOB B TPCXMCPHOM SIBJICHUS,
KOOPIMHATHOH (opMme. IIPOCTPAHCTBE, IPAaBUJI HAXOKICHUS - YMeHHe IIPOBO/IUTH
3. CKalpHOE TMPOM3BEICHHE BEKTOPOB. Yrom KOOPJMHAT BEKTOPA B MPOCTPAHCTBE, | JI0KA3aTEJIbHBIC
MEIK/TY BEKTOPAMH. 2 IIpaBWJI JEUCTBUS C paccyX/IeHus B X0/
BEKTOpPaMHU, 33JIaHHBIMU pelieHus 3a1ay;
4. Ucnonp30BaHre KOOPIAMHAT U BEKTOPOB MpHU KOOpJIMHATAMH. - BJIaJIeHHe METO/1aMu
peleHn  MaTeéMAaTU4YeCKUX MW [PUKIaTHBIX 2 -IIpuMeneHne TeOpuu Ipy peleHun aJITOPUTMOB PCIICHUS,
3aa4. 3a7a4 Ha JIEUCTBUE C BEKTOpPaMH.
5 T — BEKTOPOB Tpu N3y4eHue cKkaasipHOro NIPOU3BEIECHUS
JI0Ka3aTesIbCTBE TEOPEM CTEPEOMETPHH. 2 BEKTOPOB, BEKTOPHOTO ypaBHCHIA
IpsIMOM M TUIOCKOCTH. [IpuMeHneHne
6. JleiicTBHs ¢ BEKTOpaMu TEOPUH IIPU PELICHNUH 3a]a4 Ha
7.YpaHeHus npsMOu. 2 JIEUCTBUE C BEKTOPaMH, IIpoBepka
8.PemieHne 3a7a4 Ha COCTaBICHUE YPaBHECHUIA 9 KOOPZIMHATHBIM METOM, TPUMCHCHHIEC OTHCTOB 110
TPSIMBIX. BEKTOPOB Il BBIYUCIICHUS BEJINYUH MIPaKTUYECKON
9.B3auMHOE  PACHOJNIOKEHHE OPAMBIX — Ha YTJIOB 1 PaCCTOAHHH. pabore.
IOCKOCTH 2 -O3HaKOMIJIEHHUE C JI0Ka3aTeIbCTBAMU
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10.0npenenenne B3aMMHOIO  PaclONIOXKEHUS

TEOPEM CTEPEOMETPUHU O B3aUMHOM

npsaMbIX. HaxokneHue TO4YKM IepecedeHust 2 PacIOJIOKEHUU IPSIMBIX U IIIOCKOCTEN
MPSIMBIX. C UCIIOJIb30BAHUEM BEKTOPOB.
11.YpaBHeHue chepbl M IIIOCKOCTH. 2
CamocrosiTesibHasi padoTa o0y4yaouierocs. 2
1. CocraButh Tect u3 § -10 BompocoB no teme
«Bektoppl B mpoctpaHcTBe.  OCHOBHBIE 2 Iposepia .
TIOHSITUSL U OTIPEJICTICHUS. COOGMSHHI.
NuauBuayaabHbId MPOEKT. -

Paznean 5. KomOunaTopuka, 371eMeHTbI TEOPUHU
BEPOSAATHOCTH M MATeMaTH4eCKOM 32
CTATHCTHKH.

Tema S5.1. 16

KomoOunatopu | Coaep:kanue yueOHOro marepuaJia.

Ka. Teopusi. 2
OcHOBHbIE MOHATHUSA KOMOMHATOPUKH. - 3yuenue npaBui KOMOMHATOPUKU U | ¢()OPMUPOBAHHOCTH VYeTHbIl onpoc.
@opMysnbl A NOJACYETAa  NIEPECTAaHOBOK, 2 -IIPUMEHEHHUE UX IIPU PELICHUH IIPEACTABICHUH O
pa3MeIleHU U COUETaHUI KOMOHMHATOPHBIX 3a/1a4. rpolieccax U sBJICHUSIX,
IIpakTHYeckHe 3aHATHA. 6 - Pemenne koMOMHATOPHBIX 3a7a4 MMEIOIINI
1. ®opmynbl Ui TOACYETa TEPECTAHOBOK, 5 METO/I0M Inepedopa U Mo MPaBUITY BEPOSITHOCTHBIN
pa3MEIIEeHUI U COYETaHUM. YMHOKEHUSL. Xapakrep,
2.Pemmeque 3aa4 110 KOM6I/IH3.TOpI/IKC. 2 - O3HaKOMJIEHHE C TIOHATUSIMH CTaTUCTHYCCKUX

KOMOMHATOPUKH U (popMyIaMu JUIsl UX | 3aKOHOMEPHOCTSIX B

3.d)opMyna ounoma HrprotoHa. CgolicTBa BBIYUCJIECHUS. peallbHOM MHUDE; Hp()BepKa
OMHOMHHAIILHBIX KOO UIHEHTOB. 2 - O0bscHeHne mpuMeHeHus GopMya | - cPOPMHPOBAHHOCTH | OTYETOB IO
Tpeyronpuuk Ilackais. JUISL BBIYMCIICHUS Pa3MEILICHUH, YMEHUI HaxXOAUTh U MPAKTUYECKOU
CamocrosiTesibHast paboTa 00y4aromuxcs. 8 IIEPECTAHOBOK, COYETAHMMN ITPU OLIEHMBATh pabore.
1.Acropust pa3BuTHs KOMOMHATOPUKH U €€ PCIICHAH 3a71a4. BEPOATHOCTD
poidb B pasIMYHBIX cdepax UeIOBEUECKOU 2 - O3Hakomiienne ¢ 6mHOMOM HproTOHA | HacTyImIeHNs COOBITHIA

JKHM3HHU - TIOAT'OTOBUTH COO6H.ICHI/IC.

" TPCYTOJIbHUKOM ITackamns.

B IIPOCTEUINX
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2.Ilpuknannsie 3a71a4u o TeME - Pemenne npaktudeckux 3agad ¢ MPaKTUYECKUX IIposepka
«KoMbOuHaropuka» - mnoadopka M peleHHe 2 UCIIOJIb30BAaHUEM MOHATUH U (POPMYJT | CUTyallUsiX U OCHOBHBIE | COOOILEHU 1
LMKJIA 33/1a4 Ha IIEPECTAHOBKH, Pa3sMELICHUSA U KOMOMHATOPUKH. XapaKTEPUCTUKU TaOIuIIL.
COYETaHHUs. CIIy4alHbIX BEJIMYHH;
3.bunom HpbloTOHA - HAUEPTUTH TAOJIHUILY. 2
4. Tpeyronpuuk Ilackans — MOATOTOBUTH 2
COOOIICHUS — HAYEPTUTH TAOJIUITY.
NuHauBUAYAIBHBIH IIPOEKT. -
Tema 5.2. 16
JJIeMeHThbI Conep:kaHue y4eOHOT0 MaTepuaJia.
TeopHH Teopusi. 2
BEPOSATHOCTEN | |.OCHOBHBIC MOHSATHS TEOPHUH BEPOSTHOCTH. -N3y4yenue KaaccCu4ecKkoro - cGOPMHPOBAHHOCTL | YCTHBIHN OIIPOC.
" CoObiTHe, BHIBI CcOOBITHIA. BeposTHOCTH 2 OIIPENIETICHUSI BEPOSITHOCTH , CBOMCTB | PEICTABICHUM O
MaTeMaTu4iec | coObITUS BEPOSITHOCTH, TEOPEMBI O CYMME IIpOLIECCaX U SABJICHHUSX,
KOii IIpakTHYecKkHe 3aHATHSA. 5 BEPOSATHOCTH. MMEIOIINI
CTATUCTUKU. 1.Crokedue u YMHOX>KCHHE COOBITHIA. - PaCCMOTpeHI/Ie IMpUMCPOB HA BepOHTHOCTHLIﬁ
BepositTHOCTP CymMMBI M TIpOM3BEACHUSA 2 BBIYMCIICHHE BEPOSATHOCTH. Penienue Xapakrep,
COOBITHUI. 3a/1a4 Ha BBIYUCIICHUE BEPOSITHOCTH CTaTUCTUYECKUX
2. Pemenue 3amad Ha MHOICYET BEPOSITHOCTH COOBITHA. 3aKOHOMECPHOCTSIX B
COOBITHS. 2 -O3HaKOMIIEHHUE C NIPEACTABICHUEM peanbHOM MUPE; IIpoBepka
YHUCJIOBBIX JAHHBIX U UX - cGOPMHUPOBAHHOCTL | OTYETOB 110
3. TlpencramieHHe YHUCIIOBBIX JaHHBIX M HX XapaKTEPUCTUKAMH. YMEHUH HaXOIUTh U [IPaKTUYECKOU
XapaKTCpUCTHK B BHJIC Ta6nnu, JuarpaMm H 1 -Pemenne IMPAKTUYCCKHUX 3a1a4 Ha OILICHUBATH pa60Te.
rpaMKOB. 00pabOTKy YHCIIOBBIX JJAHHBIX, BEPOSITHOCTD
CamocrosiTe/IbHAS paﬁOTa CTYAEHTOB. 7 BBIYHUCJICHUEC UX XaPaAKTCPHUCTHUK. HACTYIJICHUS COOBITUH
1.IloHATHE ©  HE3aBUCUMBIX COOBITHAX — B IIPOCTCHIINX
TOATOTOBHTH COOOILEHHE. 2 TIPaKTHICCKUX
" CUTyalUsAX U OCHOBHBIE
2. /TuckpeTHasl ciydaiiHas BETMYMHA, 3aKOH €€
XapaKTEPUCTUKH
pacnpenencHus. qI/ICJ}OBIiIC XapaKTEPUCTUKU 2 CITyUARHEIX BENHME;
JUCKPETHOM  CIy4YallHOM  BEJIMYUHBI  —
COCTaBUTb KOHCIIEKT.
3.IlonsiTie O 3akoHe OONBIIMX YHCET —
2 IIpoBepka

[IOATOTOBUTH COOOIIEHHUE.
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4.IloHATHE O TEHEpaJbHON COBOKYIHOCTH, COOOIICHUH.
BBIOOpKE, O cpeaHeM  apu(meTHdyeckoM u 1
MeJIMaHe - MOATOTOBHUTH COOOIICHHE.

NuauBuayaabHbIi POEKT. -

33




4. YCJOBUS PEAJIM3ALIMA PABOUYEM TPOT'PAMMBI
YYEBHOI'O IPEJIMETA

4.1. MarepuaJIbHO-TeXHHYECKOEe o0ecreyeHne nmpeamera
VYyeOHast ayJuTOpHs JUIsl TPOBEACHUS YUeOHBIX 3aHATHH, U TPYNIOBBIX U

WHIUBUYJIbHBIX KOHCYJIbTAllMM, I CAMOCTOSTEIBHON PAaOOTHI, ISl TEKYILLEro
KOHTPOJISL U IPOMEKYTOYHOM aTTeCTalUU.

YueOHbiil kopnyc kaduHetr «Maremartuka» Ne Y209,

-Paboune mecta oOydarommxcs, paboyee MECTO MPEnoaBaTes.

-KomrutekT yueOHO-HarIsAHBIX TTOCOOMH, (TUTaKaThl, CTEH b, CXEMBI), T0CKa
ydueOHast MeJIoBasi + MarHur.

-KommnekTs! yueOHBIX 1 y4eOHO-METOANUECKUX MaTepUATIOB.

- MynbsTuMeanitHoe 000py1I0BaHrEe: MOOWIIbHBIN NEPCOHATIBHBIN KOMIBIOTED
ASUS X58C01 — 1 mr., (OC Astra Linux Common Edition NeA-2020-0952-BY3
ot 14.09.2020, oducusiii naker LibreOffice, Be6-Opayzep Firefox, apxusatop 7-
zip);, M®Y Samsung A4 SL-M2070 — 1 mT., THEpPEeHOCHON KOMIUIEKT
MyJIbTUMEINA anmapatypbl (MyiastuMenuineiii npoekrop NEC ME382U - 1 .,
’KpaH Ha TpeHore - 1 mT., HOyTOyKk Samsung NP-RC710-S02 - 1 mr. (OC
Windows Strtr 7 Ne06-0512 ot 14.05.2012, oducusrii maker MS Office std 2010
Ne 07-0812 ot 27.08.2012, Be6-Opay3ep Firefox, apxusarop 7-zip)).

C wmenpto oOecrieyeHUs] BBINOJIHEHHUS OOYYaAIOLIIUMUCS NPAKTUYECKUX
3aHATHM, BKJIIOYAas Kak O0O0s3aTeIbHBI KOMIIOHEHT NPAKTUYECKUE 3aJlaHus C
UCIIOJIb30BaHUEM IE€PCOHAIBHBIX KOMIBIOTEPOB, B MPOLIECCE M3YUEHUS YUYEOHOIO
npeaMera ucnoaszyercs kaduner Undgopmarnka Ne Y402,

- Paboune mecta oOyyaromuxcsi, pabodyee MeCTo MpernoiaBaTes.

- Habopbl neMOHCTpalMOHHOTO OOOpYAOBAaHMS M Y4€OHO-HAIJISIHBIX
nocoOuil (KOMIBIOTEPHBIE CTOJIbI, EPCOHANbHBIE KOMITBIOTEPHI, KOMIIbIOTEPHBIN
CTOJI TIPEToaBaTesi, BUAcOMaTeprabl, J0CKa yueOHast MapKep + MarHur);

- MynsTumMenuitnoe odopyaoanue: komnbiotep APM tumn 1 AltaWing — 12
mT. (OC Windows Pro 7 Ne06-0512 ot 14.05.2012, oducHsriii maketr MS Office std
2010 Ne 07-0812 ot 27.08.2012, BeG-Opaysep Firefox, rpaduueckuii pemakTop
GIMP, knaBuatypHbiii TpeHaxep RapidTyping, apxuBaTop 7-zip); NpUHTEp
nazepubld Samsung ML1520 — 1 mr.; mepeHOCHOM KOMIUIEKT MYJbTHUMENA-
anmnapartypsl (MyasTumeanitHeiid npoektop INFOCUS - 1 wir., s3kpaH Ha TpeHore -
1 wt., HoyTOyk Samsung NP-RC710-S02 - 1 wT. (OC Windows Strtr 7 Ne06-0512
ot 14.05.2012, oducueiit naker MS Office std 2010 Ne 07-0812 ot 27.08.2012,
Be0-Opaysep Firefox, apxusarop 7-zip)).
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YuyeOHasi ayIuTOPHUs IS CAMOCTOSATE]HHOM MOATOTOBKH CTYAeHTOB Ne
Y403.

- PabGouune mecta oOyyaromuxcsi, pabouee MECTO MpernoiaBaTesl.

- HabGopsl 1eMOHCTPAallMOHHOTO OO0OpYIOBaHUS M y4eOHO-HATJISTHBIX
ocoOui (CTEHIbI, CXEMBI, TTAKaTHI).

- MynpTEMenuitHOe 00OpyJAOBaHWE: KOMITBIOTEp B COOpe C BBIXOAOM B
Wuteprer — 5 mr. (OC Calculate Linux Desktop, oduchsiii maker LibreOffice,
BeO-Opayzep Firefox, apxuBatop 7-zip); M®Y HP LaserJet Pro MFP M28a —
lmT.; TEepEeHOCHOW KOMIUIEKT MYJbTHMEAHA amnmapaTypbl (MyJIbTUMEIAWHBINA
npoektop INFOCUS - 1 mr., 3xpan Ha TpeHore - 1 mrT., HOyTOyk Samsung NP-
RC710-S02 - 1 mt., OC Windows Strtr 7 Ne06-0512 ot 14.05.2012, odwucHsIit
naker MS Office std 2010 Ne 07-0812 ot 27.08.2012, Be6-Opay3zep Firefox,
apxuBartop 7-zip).

YuraabHbIi 3271 0M0JIMOTEKH ¢ BHIX0JA0M B ceTh UHTepHeT.

MatepuanabHO — TEXHHUECKOE 00eCTIieueHuE:

Croubl, cTynbs Ha 80 MOCATOYHBIX MECT

- Habopsl nemMoHCTpallMOHHOTO OOOpYAOBaHMS M Y4€OHO-HAIJISIHBIX
1ocoOu# (CTEH/IbI, CXEMBI, TUIAKATHI).

- MynbTumenuitHoe obopyaoBaHue: KoMmibioTep B coope — 10 mr. (OC
Calculate Linux Desktop, oducusiii maker LibreOffice, Be0-6paysep Firefox,
apxuBatop  7-zip); TEPEHOCHOW  KOMIUIEKT  MYJbTHMEIHA  alaparypsl
(myneTuMenuiinbiii npoexkrop INFOCUS - 1 mr., 3xpaH Ha TpeHore - 1 mir.,
HOyTOYK Samsung NP-RC710-S02 - 1 mT., OC Windows Strtr 7 Ne06-0512 ot
14.05.2012, oducusriit maker MS Office std 2010 Ne 07-0812 ot 27.08.2012, Be6-
opay3sep Firefox, apxuBarop 7-zip).

Y4eOHO-MeTOAHYECKOE oOecnmevyeHHe: yICOHO-METOIUUYSCKUN KOMILIEKC
ydeOHoro npeamera MaremaTrka, BKIIOUYAIOIIMN pa00dyr0 MporpaMmy MpeaMeTa,
K&HGHI[apHO-TCMaTI/I‘IeCKI/Iﬁ IIJ1aH, MCETOANYECCKUC PCKOMCHAALIMA JJIsL
mpernojaBaresied Mo OOmMM  BOMpocaM  MPETNOJaBaHMs, METOIUYCCKUC
PEeKOMEHAAIMK JIs1  CTYACHTOB 110 HM3YUYCHHIO IIPCAMETA, MCTOJUYCCKHC
PEKOMEHJIAIM TI0 CaMOCTOSTEIBHOW paboTe OOyYaronuXxcs, METOIUYCCKUC
PCKOMCHAAIINN II0 BBIIOJHCHHUIO IIPAKTHYCCKHUX BaHHTHﬁ, (I)OHI[ OLCHOYHBIX
CpeIICTB y4eOHOTO MpeIMeTa.

4.2. O6mme TpeOOBaHUS K peaju3anuy o0pa3oBaTeIbHOIO Mpoiuecca
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Peanuzauus mporpaMMbl Mpearosiara€T HMCHOJb30BaHUE TPAAUIIMOHHBIX,
AKTUBHBIX U MHTEPAKTUBHBIX (HOpM 00yUEHUSI Ha YUEOHBIX 3aHITHSIX B COUCTAHUU
C BHEAYIUTOPHOU pabOTOM 00ydaromerocs.

CUHXpOHHOE B3aWMOJICUCTBUE OOYYaIONIErocsl C MPEnoJaBaTeIeM MOKET
OCYUIIECTBJISATHCS C TMOMOIIBIO YaTa, CO3JaHHOTO IO MpeAMeTy Ha 1iatdopme
«Moodley.

ACHHXpOHHOE 00yYeHHE OCYIIECTBIISIETCS B BUAEC CAMOCTOSATEIILHON PabOThI
Y KOHTPOJIS 32 CAMOCTOSATENILHOM pab0OTOM MO y4eOHOMY MPEIMETY.

4.3. KaagpoBoe obecnieuenne 00pa3oBaTeibHOI0 nmpoiecca
Peamuzammsa IIIICC3 B coorBerctBUH ¢ PI'OC COO u PdIoC CIIO

38.02.03 OnepanonHas JeSITeIbHOCTh B JIOTUCTHUKE oOecrieueHa
IeJarorH4eCKUMH KaJpamu, AMEIOIUMUA BBICIIIEC oOpa3zoBaHue,
COOTBETCTBYIOIIEE MPOPUIII0 TPENoJAaBaEMOro MpeaMeTa, a TakKe HaJudueM
OMbITa ACSATEILHOCTA B OpraHU3alUsAX COOTBETCTBYIOIIEH NpodeccroHalbHON
chepe. IlpemomaBarenu TMONY4YalOT JIOMOJHUTEILHOE  IpodeccHoHaIbHOE
oOpa3zoBaHHe IO MporpaMMaM IOBBIIICHUs KBaIU(UKAIIUH, B TOM 4uciie B hopMme
CTaXXHUPOBKH B TPOPUIBHBIX OpraHU3ausax He pexke 1 pasza B 3 roza.

4.4. Opranuszanus o0pa3oBaTeJIbHOIO MPOLECCa ISl MHHBAJIMIOB U JIMI C
OrpaHNYeHHBIMHU BO3MOKHOCTSMU 310POBbS

OOyyeHue 1o mpeaMeTy JIMII, OTHOCSIIUXCS K KaTerOpuy UHBAJINWJOB U JINLL
C OrpPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbSl OCYILIECTBISIETCA C YYETOM
0COOEHHOCTEH MCUXO(PU3UIECKOTO Pa3BUTHS, HHANBUAYAIbHBIX BO3MOXHOCTEH U
COCTOSIHMSI ~ 3/10pOBbSl Takux oOydvaromuxcsi. B cioyyae BO3HUKHOBEHHMS
HEOOXOMMOCTH OOYUYEHHs JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS B
TEXHUKYME TPEAYCMATPUBACTCA CO3JIaHUE CIEIHMATBbHBIX YCIOBUN, BKIFOYAIOIINX
B ce0sl HCIONB30BAHKUE CHEIHAIbHBIX 00pa30BaTeIbHBIX MPOrpaMM, METOJIOB
BOCIHUTAHUSA, JAUJAKTUYECKUX MATEPUAJIOB, CHEIHAIbHBIX TEXHUYECKUX CPEICTB
0o0yueHUusl KOJUIEKTMBHOIO M WHJMBUIYaJbHOTO MOJb30BaHUS, MPEIOCTABICHUE
YCIIYT acCUCTeHTa (MMOMOIIHUKA), OKAa3bIBAIOIIETO O0yYarouuMcs HEOOXOIUMYIO
TEXHUYECKYI0  IOMOIb, MPOBEJEHUE TPYNNOBBIX U  MHAWBHIyaJbHBIX
KOPPEKIIMOHHBIX 3aHATHH, oOecledeHne NO0CTyIa B 3[JaHUS TEXHUKyMa U JPYyTHe
yCIIOBUSI, €3 KOTOPHIX HEBO3MOXHO HIIM 3aTPyIHEHO OCBOEHUE 00pa30BaTEIbHBIX
nporpaMM o0ydJaroIUMHUCS C OTPaHUICHHBIMU BO3MOKHOCTSIMH 3/I0POBBI.

[Ipu nonyyeHuu cpeanenpodeccuoHaIbHOro 00pa3oBaHus 00yJaroUMMCs C
OrPAaHUYEHHBIMU  BO3MOXHOCTSIMU ~ 3/10POBbSl  MPEJOCTABISAIOTCA  OECIUIaTHO
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y4yeOHasi JuTepaTypa, C YUYE€TOM OCOOBIX TMOTpPEeOHOCTEH oOyyarmmumcs ¢
OTPaHUYCHHBIMA BO3MOKHOCTSIMU 3JI0POBBSI  OOECIEYMBACTCS TPEIOCTABICHUE
y4eOHBIX, JTICKIIMOHHBIM MaTEPHUATIOB B DJICKTPOHHOM BHUJIE.

4.5. ”TH®OOPMAIIMOHHOE OBECIIEYEHHUE OBYYEHUSA

[lepeyenb  peKOMEHAyEeMbIX  Y4Y€OHBIX  HW3JIaHUW,  HMHTEPHET-PECYPCOB,
JOTIOJTHUTEIBHOU JTUTEPATYPHI.

OcHOBHbIC HCTOYHUKH
ON 1 Maremaruka: anreOpa M Havaja MaTEMaTUYECKOrO AaHAJIW3a,

reomeTpus. AnreOpa W Hadaja MaTeMaTHYeCKOro aHanmu3a. YUYeOHWK s
obmieoOpazoBaTenbHbIX oOpranu3anuii (0a3oBelii ypoBeHb). B 2u. Y. 1 /ALT.
Mopakosuy, I1.B. CeMeHOB. -6¢ u3a., crep.- M.: Muemo3una, 2018.- 448c. : ui.

OU 2 Maremaruka: anreOpa M Havajla MaTEeMaTHYECKOTO aHallu3a,
reoMeTpus. Aurebpa W Hayajla MaTEMaTHYECKOTO aHaiu3a. YYEOHHMK ISt
oOmreoOpa3zoBaTenbHbIX oOpranu3anui (0a3oBblii ypoBeHb). B 2u. Y. 2 [AT.
Mopaxosud u ap.]. -6e uza., crep.- M.: Muemo3suna, 2018.- 271 c. : un

OM 3 Tloropenos, A. B. Ananutuueckas reometpusi / A. B. Iloropenos. —
4-e u3n. — Mocksa, MxeBck : PerynspHas u xaoTuueckas JuHaMuka, IHCTUTYT
KOMIIBIOTEpHBIX ucciaeaoBanuid, 2019. — 208 ¢. — ISBN 978-5-4344-0720-5. —
Texcr : anekTpoHHBIM // DnexkrpoHHO-OmMOMmMoTeyHass cucrema IPR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/91909.htm

OU 4 bammako, M.WI. Marematuka : yuebnuk / bammakoB M.M. —
Mocksa : KuoPyc, 2020. — 394 c¢. — ISBN 978-5-406-01567-4. — URL.:
https://book.ru/book/935689

OU 5 bammakos, M.U. Matematuka. [IpakTukym : yueOHO-IPaKTHYECKOE
nocobue / bammakos M.U., OutnHa C.b. — Mocksa : KaoPyc, 2021. — 294 ¢. —
ISBN 978-5-406-05758-2. — URL.: https://book.ru/book/939104

JlonoaHuTeabHbIe HCTOUYHMKH (JIN):

AN 1 baxtuna, E.B. KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTEPHUAIIOB
COCTAaBJICH JJIsl TEKYIIET0 KOHTPOJIS MO JUCHUILUIUHE « MaTemaTuka : MoHorpadus /
baxtuna E.B., Kopsakuna M.JI., Kucenesa WU.U., lllynateeBa H.H. — Mocksa :
Pycaiinc, 2019. — 77 c¢. — ISBN 978-5-4365-3744-3. — URL:
https://book.ru/book/934593 .

AN 2 Maxkapos, C.I. Beicias MaremaTuka: MaTEMaTHUYECKUN aHAIU3 U
JuHelHas anredpa : yuyeOHoe mocobue / MakapoB C.MI. — Mocksa : KuoPyc,
2021. — 320 c¢. — ISBN  978-5-406-07/864-8. @—  URL:
https://book.ru/book/938335
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AN 3 Cenpix, N.}O. Maremaruka : yueOHoe mocobue / Cempix M.IO.,
[MeseneB A.1O., Kpusonanos C.5l. — Mocksa : KaoPyc, 2021. — 719 ¢. — ISBN
978-5-406-02700-4. — URL.: https://book.ru/book/936556

JAN4 Tonuapenko, B.M. DOnemeHTHl BbICIIEH MaTeMaTHKU : Y4eOHUK /
['onuapenko B.M., Jlunaruna JI.B., PeiioB A.A. — Mocksa : KnoPyc, 2020. —
363 ¢. — ISBN 978-5-406-01472-1. — URL.: https://book.ru/book/935921

Ilepeuennb npogeccHoOHAIBHBIX 023 TaHHBIX U HHPOPMAIUOHHBIX
CIIPABOYHBIX CHCTEM

1. KommnbrotepHas nHpopMarmoHHo-TipaBoBas cuctema «Koncynprantllnrocy»

2. «byxranrepckuit YUYET» - )KypHaJL. dopma JoCTyma B
Wutepnere: www.buhgalt.ru

3. «I'maBOyx» - )xypHai. ®opma nocryna B Uatepuere: www.glavbukh.ru

4. Caiitr «IIpodeccronanbHblii OyXraaTepcKkuid W Hanorobld yueT B «1C
byxrantepus 8 pen.3.0». ®opma nocryna B Marepaere: www.Profbuh8.ru

5. byx. 1C. HWutepHer-pecypc nis OyxraiarepoB. dopma moctyma B
Wutepuere: www.buh.ru

6. Caiir «MHCTUTYT mNpO(EecCHOHANBHBIX OYXTaliTepoB U ayJUTOpOB B
Poccum». ®opma nocryna B MHTEpHETE: WWW.ipbr.org.

7. Caiit «MI[ ®3OP. TocynapctBennnie ¢unHaHce». dopma poctyma B
Wutepuere: www.gosfinansy.ru
8. Caiir «byxcodT.py». ®opma nocryma B MatepHere: www.buhsoft.ru

9. Caiir  ®denepasibHOM  HajoroBo  ciyxObl. @Dopma  jgoctyma B
Wutepuere: www.nalog.ru

10.O¢dunmanbHbIi WHTEpPHET-TIOPTaI 0a3bI JAHHBIX IPaBOBOM
uHpopmanuu http://pravo.gov.ru/

11.ITopran denepabHbIX roCyJ1apCTBEHHBIX o0Opa3oBaTeIbHbIX
crangapToB https://fgos.ru/

12.Tloptan "MHpopMamOHHO-KOMMYHHUKAIIMOHHbBIE TEXHOJIOTUU B
obpazoBanuu" http://www.ict.edu.ru/

13.WebofScienceCoreCollection MoJTMTEMaTHYeCKast pedepaTuBHO-

oubnuorpaduueckass M HaykoMmeTpuueckas (Obubmmomerpuueckasi) Oasza
maHHBIX http://www.webofscience.com

14.TTomHoTekcToBBIN apxuB «HarmonansHbIi DnekTpoHHO-MHGOpMaIIMOHHBIN
Koncoprmym» (HOMKOH) https://neicon.ru/
basbr nannbIx n3narenscTBa Springer https://link.springer.com/

JIEKTPOHHBIE MOJHOTEKCTOBbIC PeCYPChl HAYYHOH OMOJINOTEKH
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HaumenoBanue noxkymeHra ¢

Cpok neiicTBus

Anpec B cetu ITaTEepHeT

yKa3aHHEM PEKBHU3HTOB JOKYMEHTa
DJeKTpoHHas ONOIMOTEHAS C 18.03.2022 no | http://e.lanbook.com/
cucrema «Jlanb» 18.03.2023

KonTpakt Ne 280 ot 18.03.2022
Komnekuus «Berepunapus u
CEJIbCKOE XO3SIMCTBOY,
«TexHonorus NUILEBbIX
POU3BOICTBY, «HXKEHEPHO-
TEXHUYECKUE HAYKWY,
«Uudopmarukay, «JlecHoe
XO3SIMCTBO U JIECOMHKEHEPHOE
neao», «MareMaTukay,
«ITumeBbie TEXHOIOTUIY,
«CenbCcKoe X03SHUCTBOY,
«TexHuka, TEXHOJIOTUHU U
uH(popMaTHKa», « XUMHD) -
u3narenbceTBO Jlanb OBC JlaHb.
[ToakIIroueHBI BCE KYpPHAIIBI.
Hoctyn no IP-anpecam
YHUBEPCUTETA, C JINYHBIX
KOMIIBIOTEPOB 10
WHIUBU Ty AJIbHBIM JIOTHHAM U
napoJsiM 0e3 OrpaHuYeHUs
YHCJIa N0JIb30BaTENEH

DJIEKTPOHHO-OUOIMOTEYHAs
cucrema «Pocmerony.
Kontpakt Ne 64/2022 ot
18.03.2022. Jloctym o IP-
aJipecaM YHUBEPCUTETA, C
JIMYHBIX KOMIIBIOTEPOB TI0
WHIUBU Ty IbHBIM JIOTHHAM U
napoJisiM 0e3 orpaHuyYeHus
YyClia MMOJIb30BATENEN

C 18.03.2022 no
18.03.2023

https://rosmetod.ru

DJIEKTPOHHO-OUOINOTEYHAS
cucrema «lOpai». KonTpakr
Nel/22 ot 18.03.2022.
[IpenocraBieH nocTyn K
koJuieknuu CIIO. foctym no

C 18.03.2022 no
18.03.2023

urait.ru
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http://urait.ru/?utm_source=outlook&utm_medium=signature&utm_campaign=test_sign&utm_content=text

IP-anpecam yHuBepcurera, C
JMYHBIX KOMIBIOTEPOB 110
WHIUBUy AJIbHBIM JIOTUHAM U
napoJisiM 0e3 orpaHHuYEHUs
YUCIIa 0JIb30BaTENIeH

DNEeKTPOHHO-OMOIMOTEeYHAs
cucrema «AgriLiby, ®I'BOY

BO PI'A3Y. IloakiarodeH Bech
MAacCCHB.

JlocTyn Mo UHAMBUAY TbHBIM
JIOTUHAM U TIapoJisiM 0e3
OTpaHUYCHUS YUCIIA
MOJIb30BaTeIeH

C 18.03.2022 no
18.03.2023

http://ebs.rgazu.ru/

DneKkTpoHHas OMOJIUOTEeUHAs
cuctema «BOOK.RU»
Kontpakt Kontpakt Ne 22/22
ot 29.04.2022

[ToaxmroueHa 6a3zoBas
KOJUICKITHSI.

Hoctyn no IP-anpecam
YHUBEPCUTETA, C TUYHBIX
KOMITBIOTEPOB IO 00IIEMY
JIOTUHY/TIapodto 6e3
OTpaHUYCHHUS YnCiia
MI0JIb30BATEIICHT

C 29.04.2022 no
28.04.2023

http://www.book.ru/

DJIEKTPOHHO-OUOINOTEYHAS
cuctema «IPR SMART»
Kontpakt Ne 8915/22 ot
28.03.2022 IToakaroyeHa
bazoras Bepcus «lIpemmym,
KOTOpast MpeICTaBIsieT co00M
AJIEKTPOHHYIO OUOINOTEKY
MOJIHOTEKCTOBBIX U3/IaHHM
(6onee 25 000) u xypHaoB
(6omee 6 000 HOMEPOB).
Hoctyn no IP-anpecam
YHUBEPCUTETA, C TUIHBIX
KOMITBIOTEPOB 0 00LIEMY
JIOTUHY/TIapoJito 6e3
OTpaHUYCHHMS YnCIa

C 28.03.2022 no
28.03.2023

https://www.iprbookshop.ru
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OJIL30BaTEJIEH

NC «EguHoe okHO» Cpok neicTBus
becrnaTHbIil, CBOOOTHBII, HEOTPaHUYECH

HEOTPAHUYCHHBINA JOCTYII K
WHTETPATLHOMY KaTaJIOTy
00pa30BaTEeIbLHBIX HHTEPHET-
PECYPCOB U K BJICKTPOHHOM
OoubMoTexke yueOHoO-
METOJIUIECKUX MaTEPHUAJIOB ISl
o011ero 1 mpodeccuoHaIbHOTO
oOpa3oBaHusl.

http://window.edu.ru.

JlocTyn K ITOTHOTEKCTOBBIM OeccpouHbIit

JIOKyMEHTaM, y4eOHO-
METOJIMYECKUM ITOCOOHSM,
aBTOpPaMU KOTOPBIX SBJISIIOTCS
cotpynHuku bpsHckoro 'AY u
€ro
dmmanoshttp://www.book.ru/.
JlocTyIl 1o KOJIOBOMY CJIOBY 0€3
npuBs3ku K IP-anpecy u 6e3
OTpaHUYEHUSI YKCIa
T10JIb30BAaTEJIEH

www.bgsha.com

HepnounquKaﬁ nevdyarTrb

Ha3zBanue

I'opgbl moanmcku
(nJiM BBINYCKA)

MecTOHAXO0:K/1eHUEe

http://www.iprbookshop.

Ural Mathematical Journal (UMJ) 2019-2022 /71726 ntml

BecTtHux Kazaxckoro

HAIIMOHAJILHOTO T1€/IarOTMYE€CKOTO _ :

yHUBEpCcHUTETa  HMeHH  Aobas. 2019-2022 hitp./ww.iprbookshop.
ru/60671.htmi

Cepuss Dusznko-MaTeMaTHUYECKHUE

HaYKH

IE“;OeCC;;[Z;K(:TBeHHoro resmmecnora| 20102021 | M/ iprbookshop.
ru/59075.html

YHUBEpPCUTETA

BectHuk Poccuiickoro

YHUBEpPCUTETA APy OBl HAPOJIOB. 2019-2021 http://www.iprbookshop.

Cepus MaremaTuka. ru/32515.htmi

Nudopmartuka. Pusnka

N3Bectus CapartoBcKoro 2019-2021 http://www.iprbookshop.

yHuBepcutera.  HoBas  cepus.

ru/99689.html
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Cepusi Marematuka. MexaHuKa.
NudopmaTtuka

HNurepuer-pecypcest (U-P)

NP 1 Ilopran Math.ru: OubGiamoreka, MeauaTeka, OJUMITHAIBI, 3aTadH,
Hay4YHBIC IIIKOJIbI, YUUTEIbCKas, HCTOpHsS MaTeMaTuku http://www.math.ru

WP 2 Marematuka B OTkpsiToM Kojutemxehttp://www.mathematics.ru

NP 3 Marematuka: KoOHCYJIbTAllMOHHBIA LIEHTP MOpenogaBaTeied u
BBITyCKHUKOB http://school.msu.ru

NP 4 MockoBckuid LIEHTP HENPEPBIBHOTO MaTeMaTU4YECKOro
obpazosanus (MLIHMO) http://www.mccme.ru

NP 5 OOpa3oBarenbHbli  MaTeMaTH4eckuii  caiit  Exponenta.ru
http://www.exponenta.ru

NP 6 Oomepoccuiickuii  matematudeckuid  mopran  Math-Net.Ru
http://www.mathnet.ru

NP 7 Tlopran Allmath.ru - Bcs wMaremMaTuka B OJHOM MECTE
http://www.allmath.ru

NP 8 U urepHer-0mOinoTeka (PU3MKO-MAaTEMaTUYECKOM JIUTEPATypPhl
http://ilib.mccme.ru

WP 9UnTepHeT-ipoekT "3amaun" http://www.problems.ru

HP 10 Jlornueckue 3anauu ¥ rososoioMku http://smekalka.pp.ru

NP 11 Marematnka B TIOMOIIb IIKOJBHUKY M CTYJAEHTY (TECThI TIO
MaTeMaTHKe OHTarH) http://www.mathtest.ru
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I[MTPMJIOKEHHE 1

JIMCT PETMCTPALIMU UBMEHEHUI U JOTIOJTHEHUIA

Nerr/

Paznen
paboueit
pOrpaMMbl

Kparkoe conepxxanue
U3MEHEHUE/0MOJIHEHUS

JlaTta, Ne
MPOTOKOJIA
LMK

IToamnuce
npejcen
arens
MK
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