MUWHUCTEPCTBO HAVYKU U BBICILIET'O OBPA3OBAHUS
POCCUMCKOW ®EJIEPALINU
®enepanbHOE rocy1apcTBEHHOE OI0XKETHOE 00pa30BaTeNbHOE YUpeKIeHHE
BBICILIECTO O6pa3OBaHI/I$I
«Ky6aHCKHii rOCy1apCTBEHHBIN YHUBEPCUTET»

WHucTuTyT cpeaHero npodeccuoHaabHOro o0pa3oBaHUs

T.I1.Xomosa

«2 8» Mas 20

>

Pabouas nporpamma IucHUIIHHBI
B/1.06 MaTemaTuka

33.02.01 ®apmarus

Kpacunonap 2019



Pabouas mporpamma pucuumnuseel BJ1.06 Marematrka paspaborana Ha
ocHoBe IIpumepHON mporpammbl 00I1€00pa30oBaTEIbHON YUeOHON JUCIIUATIIMHEL
«MaTtemaTrka» JUI1  NIPOQECCHOHANBHBIX 00pa30BATENBHBIX  OpraHHU3allui,
pexoMeH10BaHHOM DenepanbHBIM rocy1apCTBEHHBIM aBTOHOMHBIM yUPEKIEHUEM
«DenepalbHblil HHCTATYT pa3sBUTUs oOpasoBaHus» (OPI'AY «OUMPO») B kauecTBe
IPUMEPHOM IIpOrpamMMbl JUId pealusallid OCHOBHOM MpodheccroHalbHOM
obpaszoBaTensHOM nporpammsl CITO Ha 6ase OCHOBHOro 00IEro 06pasoBaHUs C
HOJly4YeHreM CpeHero obuiero obpazosanus (mpotokor Ne3 ot 21 mrons 2015 1.).
Perucrpanuonnsiii Homep periensuu 377 ot 23 mtoist 2015 1. ®I'AY «DUPOy.

b/1.06 Marematuka
®dopma 0byueHns OJHas
1 xypc 1, 2 cemectp
Bcero 234 gacoB, B TOM YHCIIE:
JIEKITHIH 78yac.
MIPAKTUYECKUE 3aHTHS 78 uac.
CaMOCTOSTEIbHEIC 3aHITHS 644ac.
KOHCYJIbTAITX 14 gac.
¢dopma UTOTOBOTO KOHTPOJIS sK3aMeH (2cemecTp)
7/ i A
CocraBuTens: penogaBareib C //71,1 ol /[ ZLLeets / ,/Z

MOIIINCH (0)5(6]

VTBepKAe€HA Ha 3acelaHWd IPEIMETHO-IUKIOBOM KOMUCCHM MAaTe€MaTUKH,
undopmaruky 1 MKT, cnenpansrocTH IIporpamMmupoBanie B KOMIIBEOTEPHBIX
cucreMax

rporokon Ne 10 ot «15» mas 2019 1.

IIpencenatens mpeAMETHO-ITUKIOBONH KOMUCCHHM:
S LAY, & W MO

«15» masz 2019
Penensent (-bI):

Joyenm xagedper coyuanvruix,
N
SYMAHUMAPHBIX U eCNIeCmMEeHHo- . A
Hayunwvix oucyuniaun @I'FOY BO ﬂm@@ [ (7 Menosn

CK® «PI'VIIy, xano. ned. nayx., Bradumup I'eopeuesu
ooyenm

Hoyenm xagedper

UHPOPMAYUOHHBIX

0bpazosamenvHvx MEXHONO2UT j e 3acaoko
Qaxynemema Mamemamuxy u @ g Onvea BﬂaauMupogHa

komnviomepuvix Hayk @I' 5OY BO

ﬁ\\\x Ch O/IQWV( Q%» ¢

=l
5305,‘
208

)y

&g@}@yd CReyuanucm no Kadpam é ) G,/;\V’ Go w Cué/t,ug/‘-/

<&




JINCT
comiacoBaHus pabouelt MporpaMMbl TUCIUILINHBI

b/1.06 MaTtemaTuka

3am. ,qmpewrﬁ P%HCHO
i __E.N. Pvibanko

HO,ELI{;)iL(/Zb
«14» masn 2019 T,

JupexTop Hayyoﬁ tubnuorekn Kyol'y

- ”;'/5 ~_ M.A. Xyade
nofiriicy”
«13» mas 2019 1.

JIuilo, oTBeTCTEEHHOE 33 YCTAHOBKY M 3KCIUIYaTalyio TPOrpaMMHO-MH(OPMALIMOHHOTO
oDecrieyeHyH TIPOTPaMMBI

H.B. Muniok

s,

«10mag 2019 .



COJEP)KAHUE

1. MACIIOPT PABOYEH MPOTPAMMBI YYEFHOU JUCIHUAILIAHBI ............................. 5
1.1. OGNaCTh TPUMEHEHUS TTPOTPAMMBI ....eeuvvtessietessteeessseeessseessssesssssesssssesssssesssssesssssesssssessnssessnseeens 5
1.2. Mecrto yueOHOI TUCIHUILIMHEBI B CTPYKTYPE MPOrpaMMBbI IIOATOTOBKH CIICIIUAIMCTOB
(8131 13 (S WO e = 5] € PP RPPR 5
1.3. Llenu u 3amaun y4eOHOM AUCHUIUINHBI — TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHS
D107 0030150070 09 GO 5
1.4 IlepeyeHb MIAHUPYEMBIX PE3YIbTATOB O0YUEHUS 110 TUCIMITIMHE (TIepeyeHb (HOPMUPYEMBIX
L0 11 (S 1) 111707 TR PPR 6

2. CTPYKTYPA U COAEPKAHUE YUEBHOM JUCIHUIIIAHBL ..o, 8
2.1. O06beM yueOHOM TUCHUTUTAHBI B BUABI YUCOHOM PAOOTBI . cc.vvvieiivieeiiiiessiiiessireessineessinessnsneesnsnas 8
2.2 CTPYKTYPA JUCIIMIIIIHBL: 1. ..vtesveeereetessssaesseessseessesasneesmeessseesbesssneesmeeasneesma e e sneesmeeaneennesenreennneenns 9
2.3. TematruecKkuil TIaH U COACPIKAHUE YICOHOM JTUCIIATIIIHBL ..cevvvveevveesireessreessneesssnesssseesnnns 10
2.4. ConepkaHUe PA3JICTIOB TUCIIHTITIHBI «......vveetreesureesstneessseesteeessseesssseesssseesssseessssessssnessnssesnnes 20

2.4.1. 3aHATUS JTEKIIHOHHOTO THITA.........ccevvrrunsseeesseesssssnsseessesesssssieeeesseesssseeeesrersrsern 20
2.4.2. 3aHATUA CEMUHAPCKOTO THIIA ... veeuverureesseessreesesasneesseessseessesssneessesasneessesanesssnsssnesssesanseenns 23
2.4.3. TIPAKTHUCCKHUE BAHITHIS .vveevveeesreessreesssessssessssssssssessssssssssesesssesssssesssssesssssesssssessssssssnsees 24
2.4.4. ConepKaHUE CAMOCTOSTEIIBHOM PAOOTBI ....veeuvviiurieriiiireesieisree e enee s e snnesneesneeennee e 25
2.4.5. IlepeyeHp yueOHO-METOAMYECKOTO OOECTIEUEHUS AJIsl CAMOCTOSITENIbHOM pabOThI

OOYYAIOUTUXCS TIO JIACIIATIITHTHEC . ... .veeersteeesteeeiseessseesssseesnssaessseeessteeessseeessseeessseeeasseesssneessneesnsns 27

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MM ............ccoooiiiiiiiiiiic s 30
3.1.00pa3oBaTenbHbI€ TEXHOIOTHH MPU MPOBEACHUU JTEKIIUM ....eovviirieieiireeniee e 30
3.2. O6pa3oBarenbHbIe TEXHOJIOTHH TP MPOBEICHUN MPAKTHUECKUX 3AHATHH ..o 32

4. YCJOBUSA PEAIMZALNU TPOT'PAMMBI JUCHUIIJIMHBL...............coooiiiiie, 34
4.1. MarepuanbHO-TeXHUYECKast 0a3a, He0OXoauMast ISl OCYIIECTBICHHsI 00pa30BaTEIbHOTO
TIPOLIECCA TTO JIMICIIHTIIIIIHE ... uvveessteeesuseeessseeasseaasseessseeantseesasseeanbeeeanseeeasbeeeanbeeeanbeeennneeenneeennneeenes 34
4.2 TlepeueHb HEOOXOMMOTO MPOTPAMMHOIO OOCCTICUCHUS. ... vviveerriirisiieriesiresieesre e ene s 34

5. MEPEYEHb OCHOBHOM U JONOJTHUTEJBHON YYEFHOM JINTEPATYPBI,

HEOBXOJIUMOM JJIS1 OCBOEHUA JUCHHUIITIMHDBL ..............cocvvierirereieeeen, 35
5.1. OCHOBHAS JIATEPATYPA: .evureerrreanreesnreasreessreasseessneassesasseasseessseassesasneesseeasneessesasneesseesneesnneanseees 35
5.2 JIOTIONHUTEIBHAS JIATEPATYPA . ...uveeeriiurissiriasissstiatessssssssessssssssessssssssesssbsesbesssnassbassnesssessnee e 35
I B (570} (0010700 (S0 87 (S 7 31 €1 1.6 SO TP UPRR PP ROPPR 36
5.4. Ilepedenp pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «HTepHeT»,
HEOOXOIUMBIX IS OCBOCHUS [IUCIIAIIIIIHBL ... ...ceeiiesresuenssseeesesssssasssssssssssssssnnsssesssssssssssnssseessesessnes 36

6. METOAUYECKHUE YKA3ZAHMUA 1JI51 OBYUYAIOIUXCSA 11O OCBOEHUIO

JIACTIHTITITIHBL . ...ttt ettt ettt et bt et e e s nbeebeenreeabeesneeas 36

7. OUEHOYHBIE CPEACTBA JJISI KOHTPOJISA YCIIEBAEMOCTH ...........ccooovenin, 38
7.1. TIacIOPT (DOHIA OLIEHOUHBIX CPEIICTB ....nvvveerureeesureeessreeesuseessusessssseesassessassessssessssesssneesnsseennes 38
7.2. KDATEPHH OLIEHKHU ZHAHMI .....vviiiiiiiiiiiiie it 38
7.3. O1leHOYHBbIE CPEICTBA ISl TPOBEACHUS TEKYIIEH ATTECTALIMM ....vvveeevvreeeesirreeessnrneeessnnnnneesas 40
7.4.01eHouHbIE CPEICTBA JIJIsl TPOBEACHUS IPOMEKYTOUHOM ATTECTALIMM .....evvveeaniveesnieee e 46

7.4.1 IlpumepHbIe BOMPOCHI AJIsE TPOBEACHUS MPOMEKYTOUHOM ATTECTALIUMU: ..o 47
7.4.2. IIpuMepHbIe 3aJa4u IS IPOBEACHUS TPOMEKYTOUHOM ATTECTALIH ....vvveeveereeiee e 48
7.4.3 IlpuMepHBbIe 3a0aHUS JUISI TIOATOTOBKH K DK3AMEHY ...cvvveriiriesiriesiriessneessneesnnessnnessnneas 49
7.4.4 TlpuMepHbIE OUIIETHI IS TIPOBEACHMS IK3AMEHA ... ...veveeriasrisieesreasresieesieesressnesreesressne i 50
8.OBYYEHHUE CTYJAEHTOB-UHBAJIMAOB U CTYJAEHTOB C OTPAHUYEHHBIMU
BO3BMOKHOCTAMM 3JOPOBDBS ..........cciiiiiiiiiiie s 51
9. JONOJIHUTEJBbHOE OBECIHNEYEHUE JUCHUIIJIUHDBI ............ccooooviiiiiiiiicie, 51



1. IACIIOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCIHUATLIAHBI

1.1. Ob6saacTh NPpUMeEHEeHHUS TPOTPAMMBI

PaGouas mporpamMma ydeOHOM nucUUIUIMHBI «MareMmaTuka» pa3paboTaHa JUisl CTYIACHTOB
cnenuanbHocTH 33.02.01 dapmanmsi Ha OCHOBE MPUMEPHOU MPOTrpaMMbl 00IIe00pa3oBaTeIbHON
yueOHOM nucuuIuinHbl «MaTtemaThka: airedpa U Hayalla MaTeMaTH4eCKOro aHajin3a; FeOMETPHs»
Ui Tpo(eCCHOHATBHBIX 00pa30BaTENbHBIX OpTaHU3alMii, peKoMeHaoBaHHOH denepanbHbIM
roCy/IapCTBEHHBIM aBTOHOMHBIM yupexkaeHueM «DenepanbHblil HHCTUTYT pa3BUTH 00pa30BaHUs»
(PrAy «®HPO») B KadecTBe MPUMEPHOM MpOrpaMMbl JUIsl peajlu3aluyd  OCHOBHOMN
npodeccuonanbHoOM oOpazoBarenbHo nporpammsbl CI1O Ha 6aze ocHOBHOTrO 001Iero 00pa3zoBaHus
C TOJy4eHWeM cpeaHero obmero ooOpazoBanms. [Iporokonm Ne3 or 21 wmrons 2015r.
Peructpammonnsii Homep peunensuu 377 ot 23 wurwous 2015r. ®T'AY «DUPO» ¢ yuerom
[IpumepHOl OCHOBHOH 00pa30BaTENIbHON MPOTpPaMMBI  CPEAHEro  OOImero oOpa3oBaHUs,
0/I00peHHOM pemieHueM (enepanbHOro y4eOHO-METOIUYECKOTO OOBCAMHEHHS II0 OO0IIeMy
obpazoBanuio (mpotokos ot 28 urorst 2016 1. Ne2/16-3).

1.2. MecTo y4eOHOI TMCHUILIIUHBI B CTPYKTYpe IPOrpaMMbl OATOTOBKH CNENHATNCTOB
CpeIHero 3peHa:

YueOnast nucruiuimHa «MaTtemaTtukay H3ydaeTcsi B IHKJIEC 00IIeo0pa3oBaTeIbHBIX
JTUCIUILINAH, (GOpMUPYEeMbIX U3 00s3aTenbHbIX npeameTHbix obnacteir GI'OC cpemnero oodiero
obpaszoBanusi, mia crneunanbHoctd  33.02.01 dapmanms. Wsyuenwe aucuurmumsasl  BJ[.06
MaremaTrka He0OXOAMMO IS OCBOSHHMSI Iocienyroiei nuciuminabel EH.02 MaTtematuka.

1.3. lesn 1 3aga4M y4eOHOI JMCUUILIHHBI — TPEOOBAHUS K Pe3yJIbTATAM O0CBOCHHS
JUCIHUILINHDBI:

Heap aucuunmiaunel: GopMupoBaHUe MPEACTABICHUI 0 MaTeMaTUKe KaK YHUBEPCATbHOM
SI3BIKE HAYKH, CPEJCTBE MOJICITUPOBAHUS SBJICHUH H ITPOIIECCOB, 00 UISAX U METOJIaX MaTEMAaTHKH.

3agauyu JUCHMILINHBI:

— OBJIAJICHUE MATEMaTHYCCKUMH 3HAHHSIMH W  YMEHHUSMH, HEOOXOIWMBIMH B
MOBCETHEBHOM JKW3HHM, JUII WU3YYCHHUS CMEKHBIX €CTCCTBCHHOHAYUYHBIX JUCIUIUIMH Ha 0a30BOM
YPOBHE U JUCUHUILUIMH MPO(HEeCCHOHATBHOTO IUKIIA; ISl MOJNyuYeHUs: 00pa3oBaHUsS B O0JIACTAX, HE
TpeOyIOMmUX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKH;

— pas3BUTHE JIOTHYECKOTO MBIIICHHUS, MIPOCTPAHCTBEHHOTO BOOOpaKeHUS,
AITOPUTMUYECKON KYJIBTYpPhl, KpUTHYHOCTH MBINUICHUS Ha YPOBHE, HEOOXOIUMOM JUIsl Oymymieit
npoecCHOHANBEHOM e TeNbHOCTH;

— BOCHHUTAHHE CPEACTBAMU MAaTEMaTHKU KYJIbTYPbl JHYHOCTH, MOHHUMAHHS 3HAYUMOCTH
MaTEeMaTHKU Il HAYYHO-TEXHUYECKOTO IpOorpecca, OTHOIICHHS K MaTeMaTHKe, KaKk K 4YacTH
o0I1eueIoBeueCcKoi KyabTyphl Yepe3 3HAKOMCTBO C UCTOPHEH MaTeMaTHKH;

—  pacmMpeHWe W CHUCTeMaTH3alus OOIMWX CBEJICHUH O (QYHKIHIX, H3y4CHHE HOBBIX
KJIACCOB 3JIEMEHTAPHBIX (PYHKIIMIA;

—  pacmMpeHHue ¥ COBEPIICHCTBOBAHHWE MAaTEMATHUECKOTo amnmnapara, ChOpMUPOBAHHOTO B
OCHOBHOH IIKOJIE;

— O3HaKOMJIEHHE C »dJeMeHTaMH IUu((HEepeHIIHATFHOTO HCYHCICHHUS KakK ammapaToMm
UCCIIeIOBaHMs (PYHKITHHA, peIIeHUS TPUKIIAIHBIX 3a/1a4;

—  W3yYeHHE CBOMCTB MPOCTPAHCTBEHHBIX TeN, (POPMHUPOBAHUE YMEHHS NMPUMEHSATH JTU
CBOICTBa ISl pEIICHUS MTPAKTUIECKUX 3a]1aY;



—  pacumMpeHue U yriyoJeHue NpeCTaBIeHUH 0 MaTEMaTHKE KaK 3JIEMEHTE YeI0BEUYECKOM
KYJIBTYpPBl, O IPUMEHEHUU €€ B IIPAKTUKE;

—  COBEpIICHCTBOBAHME WHTEIUIEKTYaJIbHBIX W pEYEBBIX YMEHHUHW IyTEM pa3BUTUSA
JIOTHYECKOTO MBIIIJICHHSI, 000TaIlleHHe MaTeMaTHIEeCKOTO SA3bIKa.

1.4 Ilepevyens NJIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHs MO IMCHUILIHHE (epevYeHb
(opMupyeMBbIX KOMIIETEHIIUI)

OcBoenne copaepkanust ydeOHOW TUCHMIUIMHBI «MaremaTnkay o0ecrieuynBaeT JOCTH)KEHUE
00y4aroIUMUCS CIENYIOIUX pPe3y1bnanmos.
JIUYHOCHHBIX

—  c(hopMUPOBAHHOCTH MPECTABICHUH O MAaTEMAaTUKE KaK YHUBEPCAIHHOM SI3bIKE

— HayKM, CpEICTBE MOJEIMPOBAHUSA SBICHMH M IPOLECCOB, HICIX U METOAAX
MaTEeMaTHKH;

— T[IOHMMaHHE€ 3HAaYMMOCTH MaTeMaTUKM M HayyHO-TEXHHYECKOIro Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTH OOIIEYEIOBEYECKOH KYJIbTYphI Yepes
3HAKOMCTBO C UCTOPUEH Pa3BUTHUS MAaTEMATHUKH, SBOJIIOLIMEN MaTEMaTUUECKUX UACH;

—  pa3BuUTHE JIOTHYECKOT 0 MBILLUIEHMUS, IIPOCTPAHCTBEHHOI'O BOOOpakeHus,
QITOPUTMUYECKON KYJIbTYphl, KPUTUYHOCTU MBIIUICHUS HAa YpPOBHE, HEOOXOIUMOM JUIsl Oyaylied
npodecCHOHATIBHOH J1eATEbHOCTH, U1 IPOI0JKEHUS 00pa30BaHMsI U CaMOOOpa30BaHMS;

— OBJIAJCHME MaTeMaTHUYeCKMMM 3HAHUAMU M  YMEHHSIMH, HEOOXOAMMBIMH B
MIOBCEHEBHON JKU3HU, JJISI OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX TUCHMIUIMH U JUCIUTUIMH
npoeCCHOHATBHOTO IIMKJIA, JJIS TIOXY4eHHS OOpa3oBaHHs B O00JACTAX, HE TPeOYIOUIHMX
yrayOJIeHHOH MaTeMaTUYECKOH MOATrOTOBKHY;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHUIO, B TOM 4YHCJIE CamMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEU JKU3HU; CO3HATEIIBHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK yCIOBHIO
YCHENTHOU NMPOdeCCHOHATHHON U 0OIIIECTBEHHOU JIEATETbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTb K CaMOCTOSTEIbHOM TBOPYECKOH U OTBETCTBEHHOM
NeSITebHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOH paboTe, COTPYJHHYECTBY CO CBEPCTHHKaMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOH, Y4EOHO-HCCIEA0BATEIbCKON, MPOEKTHOU M JIPYruX
BUJAX JICATEILHOCTH;

— OTHOIIEHHE K Mpo(ecCHOHATBHON JAEATEeIbHOCTH KaK BO3MOXKHOCTH Yy4YacTUSl B
pELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0IIEM;
MemanpeomMemHuix:

— YMEHHE CaMOCTOSITEJIbHO ONPENENATh LEeNH JCSITeIbHOCTH U COCTAaBIISTH IIJIaHbI
JESTEIbHOCTH;  CaMOCTOSITENIbHO  OCYILECTBJIATh,  KOHTPOJIMPOBaTb U  KOPPEKTUPOBAThH
JeSITeNIbHOCTh; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYpPChI ISl JOCTUKEHHS TIOCTABICHHBIX IIeJieH U
pea3alyy TUTAaHOB JIEITETFHOCTH; BRIOMPATh YCIIEIIHBIE CTPATETHH B PA3INYHBIX CUTYAIIHsIX;

— yYMEHHE TPOAYKTHBHO OOHIaTbCcd W B3aMMOJIEHCTBOBATH B IIPOLIECCE COBMECTHOU
NeSITeIbHOCTH, YYUTHIBATh TO3UIUH JPYTUX YYAaCTHHUKOB NIESTEIHLHOCTH, dPPEKTHBHO pa3pemarb
KOH(JINKTHI;

— BIIQJICHUE HaABBIKAMU I103HABATEJIbHOM, Y4eOHO-MCCIENIOBATEIbCKOW M MPOEKTHOH
JeSITeIbHOCTH, HaBbIKAMHU pa3pelieHus MpoosieM; ClioCOOHOCTh U TOTOBHOCTh K CAMOCTOSITETEHOMY
MOUCKY METOJIOB PEIICHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/IOB ITO3HAHMS;

— TOTOBHOCTb M CHOCOOHOCTh K CAMOCTOSITENIbHOW WH(OPMAlMOHHO-TI03HABATEIbHON
NeSITebHOCTH, BKJIIOYAash yYMEHUE OPHUEHTUPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX HH(pOpMAINH,



KPUTUYECKH OIICHWBAaTh W HMHTEPIPETHPOBATH HH(OPMAIUIO, IMO- JY4aeMylI0 H3 pPa3InYHbIX
UCTOYHUKOB,;

—  BIIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JIOTUYHO M TOYHO H3JaraTb CBOIO
TOYKY 3pEHUs, UCII0Ib30BATh a/IEKBATHBIE SI3bIKOBBIE CPECTBA;

— BIIQ/ICHUE HaBBIKAMU II03HABATENBHOM pe(IeKCHMM KaK OCO3HAaHMS COBEPIIAEMBIX
JEUCTBUH U MBICIUTENBHBIX IIPOLECCOB, UX PE3YJIbTaTOB M OCHOBAHUH, I'PaHULl CBOETO 3HAHMS U
HE3HaHMs, HOBBIX MI03HABATEIbHBIX 3a/1a4 U CPEJICTB ISl UX JOCTUIKECHUS;

—  LEeJNeyCTPEeMJICHHOCTb B IIOMCKAaX M IPUHATUM PELICHHUH, COOOPa3sHTENbHOCTh U
MHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUHN; CIIOCOOHOCTh BOCIIPUHUMATh KPacoTy
Y TapMOHMIO MUDA;
npeomemmuuix:

—  c¢(opMUPOBAaHHOCTb IPEJCTABICHUH O MaTeMaTHKe KaK 4aCTH MHUPOBOH KYyJbTYpbl U
MeCTe MaTeMaTUKHA B COBPEMEHHOW IMBUJIM3AIMHU, CLIOCO0AX OMUCAHUS SABICHUH PEaJbHOI0 MUpPA
Ha MaTeMaTUYECKOM S3BIKE;

— cpOpMUPOBAHHOCTb MPEACTABIEHUH O MATEMAaTHUYECKUX IOHATHUAX KaK Ba)KHEHILIUX
MaTEeMaTUYECKUX MOJIENSX, MO3BOJSIOIIUX ONMCHIBATh M U3ydaTh Pa3HbIE MPOLECCHl U SIBICHUS;
HOHUMaHHE BO3MOXXHOCTH aKCHOMATHYECKOT0 TOCTPOSHHSI MAaTEMAaTHYECKUX TEOPUH;,

—  BIIQJICHUE METOAAMHU JI0OKA3aTeJIbCTB U aITOPUTMOB pPEIIECHHs, YMEHHE UX NPUME- HATb,
IPOBOJUTH JJOKa3aTeIbHbIE PACCYKICHUS B XO/1€ PELICHUs 3a/1ay;

—  BIQJICHUE CTAaHIAPTHBIMM NPUEMAMU DPELICHHUS PAlMOHAIBHBIX M HMPPALUOHAIbHBIX,
[I0KAa3aTeNIbHbIX, CTENICHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUU U HEPABEHCTB, UX CUCTEM;

—  HCHOJb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHUCIIE JUIsl MOUCKA MYTH
pelIeHNs U WUTIOCTPALUY PEILICHUs] ypaBHEHUH 1 HEPABEHCTB;

—  c(opMUPOBaHHOCTH TMPEACTABICHHH OO0 OCHOBHBIX TOHSTHSIX MaTEMaTHYECKOTO
aHaM3a M WX CBOWCTBAaX, BIAJCHHWE YMEHHEM XapaKTepHU30BaTh IMOBEACHHE (YHKIUH,
MCIIOJIb30BaHUE TIOJTYYCHHBIX 3HAHUH ISl ONMCAHUS U aHaJIN3a pealbHbIX 3aBUCUMOCTEN;

—  BJIaJICHUE OCHOBHBIMHU IMOHSATHUSIMHU O IJIOCKMX M IMPOCTPAHCTBEHHBIX N€OMETPHUUYECKHUX
¢durypax, uX OCHOBHBIX CBOHCTBAX;

—  c(opMUPOBAaHHOCTb YMEHHs PACHO3HaBaTh IeOMETpHUEcKHe (UIYyphl Ha uepTexax,
MOJIEJISIX U B PEAIbHOM MHUPE;

— TpUMEHEHUE HU3YYCHHBIX CBOHCTB INeOMETpUYECKUX (Uryp u Qopmyn s pelieHus
FEOMETPUUYECKUX 3a/a4 U 3a7a4 C IPAKTUYECKUM COJEP/KAHUEM;

— c(hOpMUPOBAaHHOCTb NPEACTABICHUH O IMpoleccax M  SBICHUAX, HMEIOIIHNX
BEPOATHOCTHBIM XapakTep, CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pPEAJbHOM MHpPE, OCHOBHBIX
MOHSTUSAX DJIEMEHTAPHOH TEOPUHU BEPOSITHOCTEH;

— YMEHUH HaxXOJUTh U OIEHMBATh BEPOSITHOCTU HACTYIUIEHHS COOBITMH B IPOCTEHILINX
NPAaKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKH CITy4aWHbIX BEJINYMH;

— BJIaJICHUE HaBBIKAMH HCIOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX IIPOrpaMM MpH peIIeHUN
3az1ad.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buja yueOHoii padoThl

Konuuecmeo uacoe

MakcumajbHas yyeOHas Harpy3ka (Bcero)

234

Oobs3aTenbHast ayIuTOpHAasi yuyeOHas
Harpyska (Bcero)

156

B TOM YHCJIC:

3aHATHA JCKOUMOHHOI'O THIIA

78

MPAKTUYCCKUC 3aHATUSA

78

CamocrosiTesibHAsi padora o0y4yaromerocs
(Bcero)

64

B TOM YHCIJIC:

BaeaynuTopHas camocTosiTenpHas paboTa

64

Koncynbranuu

14

Ilpomesicymounas ammecmayus é coopme:

9K3aMCH

Bun yuebHoit paboTbl

Bcero
qacoB

CemecTpbl

1

2

YueOHas Harpy3Ka (Bcero)

234

96

138

AyauTopHbIe 3aHATHS (BCEro)

156

64

92

B ToM umucie:

3aHATUA JICKIIMOHHOI'O TUIIA

78

32

46

MIPAKTUYECKHE 3aHATHUS (TPAKTUKYMBI)

78

32

46

71a00paTOPHBIE 3aHITHS

CamocrosiTesibHas padora (Bcero)

64

24

40

B TOM YHCIJIC:

Kypcosas paboma

Pechepam

10

Camocmosmenvhas — 6Heayoumopuas  paboma 8  6uoe
OOMAWHUX — NPAKMUYECKUX — 3A0AHUl,  UHOUBUOYATbHBIX
3A0aHUll,  CAMOCMOSMENbHO20  No0Oopa U U3VHUEeHUs

OONOJIHUMENbHO20 meopemu4yecKoco mamepuania

54

20

34

Koncynbranun

14

8

6

HpOMe)KYTOLIHaH aTTeCTalusAa

KOHTPOJIb-
Has pabora

9K3aMCH

OO61ast TpyA0eMKOCTh

234

96

138




2.2 CTpyKTYypa IMCHUIIMHBI:

KoJsm4yecTBO ayAUTOPHBIX 4YaCOB Camocros-
TeJIbHasA
padora
HaMMEHOBAHHE PA3ICIOB Teoperu- | IlpakTuyec- | o0y4aromerocs
Bcero | 4eckoe KHe (4ac.)
o0yueHnue 3aHATHUSA (B T.4.
KOHCYJIbTALMH)
1 2 3 4 5
Brenenue 2 2 - -
Anrebpa 22 8 14 12
YpaBHEHNS 1 HEPABCHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPUHU 20 8 12 6
ODYHKIINH, UX CBONCTBA U rpaduku 16 6 10 8
Hagaya MmaTemMaTrueckoro aHaimsa 28 18 10 8
KoMmOuHaTtopuka, CTaTHCTHKAa W TEOpHUs 16 8 8 9
BEPOATHOCTEMN
I'eomerpus 32 20 12 15
Koncynbranuun 14
Bcero no nucnuruinae 156 78 78 78




2.3. TemaTuyeckuii NJIAH U coJep:KaHue YUeOHOM TMCIMILTHHBI

YpoBenb
HaumenoBanue pasgenoB u | Cogeps:kaHue yueOHOIro MaTepuasa, JjadoparopHble padoThbl U NPaKTHYeCKUe 3aHATUsA, | O0bem OCBOCHI
TeM CaMOCTOSAITe/IbHAsI padoTa 00y4aroumuxcs 4acoB o
1 2 3 4
BBenenue Coaep:xanue yueOHOro MaTepuaJia
MareMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH)OPMAITMOHHBIX TEXHOJIOTUSIX U 9 1
MPaKTUYECKOU JesaTenbHoCTH. Llenu u 3a1aun nu3ydeHuss MaTeMaTUKH IPU OCBOCHUH
npodeccuit CI1O u cnenmansuocreii CI10
Pa3nen 1. Anreopa 34
Tema 1.1. PazButhe noustus o | Conep:xkanue yue0HOro matepuasa 5 1
qyucie Lenpie u panmonanbHble yncna. [eiictBurensuele uncna. KoMmnekcHbie yncia
IIpakTHyeckue 3aHATHA:
Apudmernueckue eficTBUA Ha/l YMCIaMU, HAXOXK/IEHUE MPUOIMKEHHbBIX 3HAUE€HU I 2 2
BEJIMYMH U TIOTPEUIHOCTEN BBIUMCIEHNUN (a0COIIOTHON M OTHOCUTENBHOM ), CpaBHEHHE
YHUCJIOBBIX BBIPAKEHUM
Tema 1.2. Kopuu, creneHu u Coaep:xaHue yueOHOro MaTepuaJa
JIorapu(pmbl Kopnu u crenenn. KopHu HaTypalbHOM CTENIEHU U3 YKMCIIA U X CBOMCTBA. CTENEHN ¢ 2 1
paloHaIbHBIMU NTOKA3aTENIAMHU, UX CBOMCTBA. CTENEHU ¢ AEUCTBUTEIbHBIMU
ITOKA3aTEISIMHU.
IIpakTHYeckHne 3aHATHSA:
Brruncnenue u cpaBHEHNE KOpHEN. BollloyiHEHNE pacyeToB ¢ pagukanaMmy. Pemenue 9 2
UppalMoHANbHBIX ypaBHeHUH. CpaBHeHue cTenienel. [IpeobpazoBanue BeIpakeHUI,
COJIEpIKAIMX CTENEHH
IIpakTHYeckHne 3aHATHSA: 2 2
Pemenue nokasarenbHbIX ypaBHEHMH. Pelenne npukiaaHbIxX 3a1a4u
Conep:kanue y4e0OHOIro MaTepuaa
Jlorapudwm. Jlorapudm grcna. OCHOBHOE TorapuMUIECKOe TOXKAECTBO. J[eCATUUHbIE U 9 1

HatypaibHble orapudm. [IpaBuna nerictuii ¢ morapudmamu. [lepexom k HoBomy
OCHOBaHUIO
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IIpakTuyeckue 3aHATHS:
Haxoxpaenue 3HaueHmit norapudma 1o mpou3BoJILHOMY OCHOBaHHUIO. [lepexoa oT ogHOTO
OCHOBaHUs K Jpyromy. Beruncnenue u cpaBHeHue jorapudma

I[IpakTHYeckne 3aHATHSA:
JlorapudmupoBaHue ¥ TOTEHIUPOBAHNE BBIPAKECHHI.
Pemenue norapupMudeckux ypaBHEHHHA

Coaep:xanue yueOHOro MaTepuasia
[IpeoOpaszoBanue anredpandeckux BeipakeHui. [IpeoOpa3oBanne panroOHAIbHBIX,
WPPalMOHAIIBHBIX CTETIEHHBIX, TOKA3aTeNbHBIX U JIOTapU(MUUECKUX BhIPAKCHHIM

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:
HpI/I6J'II/I)KeHHbIe BBIYHCJICHWA U PCHICHUS IIPUKIIAJIHBIX 3a1a4

KonTtpouabnas pabora Ne 1: «KopHu, crenenu u Jiorapugmsbi»

CamocrosiTesibHasA padoTa:

BBHITIOJTHEHHUE IOMAIIHUX 3a/1aHui 1o pa3aeny 1

IIpumepHasi TeMaTHKAa BHEAYTUTOPHOI CaMOCTOSITEIbHOI paGoThI
Hanucanue pedeparos:

HenpepriBable 1podu

IlpumeHeHMe CI0KHBIX IPOLIEHTOB B pacyerax

12

Paznen 2. YpaBHenus n
HEpPaBeHCTBa

26

Tema 2.1. YpaBHeHus u
CHCTEMBbl ypaBHEHUI

Copep:xaHue yueOHOro MaTepuasa
YpaBHEHUS U CUCTEMBI ypaBHEHU. PaninoHanbHble, HppaloHalbHbIe, TOKa3aTeNbHbIE U
TPUTOHOMETPHUYECKUE YPABHEHHS U CHCTEMBI.

Conep:xanue yueOHOIro MaTepuasa

OcHOBHEIE IMPUEMBI UX PCHICHUS (pa3n0>KeHHe Ha MHO>XUTCJIN, BBEACHHUEC HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKA, rpaduueckuii MeTos). PaBHOCHIBHOCTE ypaBHEHUH,
HCPaBCHCTB, CUCTEM

IIpakTHYecKkHe 3aHATHSA:
Kopuu ypaBHenuii. PaBHocunbHOCTH ypaBHeHUH. [IpeobpazoBanue ypaBHeHUH

IIpakTHYecKkHe 3aHATHSA:
OCHOBHBIE IPUEMBI PEIICHUS YPAaBHEHUIN
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IIpakTuyeckue 3aHATHS:
Pemenne cucreM ypaBHEeHUN

Tema 2.2. HepaBeHcTBa

Conep:kanue y4eOHOTro MaTepuaa
PanmonansHbIe, HppalmoOHaIbHBIC, TOKA3aTEIBHBIC U TOTapH(PMUIECKHE HEPABCHCTBA.
OCHOBHbIE PUEMBI UX PEHICHHUS

Conep:xanue yueOHOro MaTepuaJa

PaL[I/IOHaJ'H:HLIC, HppalMOHAJIBHBIC, II0KAa3aTCIbHBLIC U JIOFapI/I(bMI/I‘IeCKI/Ie HCPaABCHCTBA.

OCHOBHBbIE IPUEMBI UX PEHICHUSI

IIpakTH4yecKkue 3aHATHS:
Vcnonp3oBaHue CBOMCTB U TpauKoB (DYHKIMIA JJ1s1 pEIICHUs] YpaBHEHUI 1 HEPABEHCTB

IIpakTH4yecKkue 3aHATHS:

[IpumeneHne MaTeMaTHYeCKUX METOJIOB JIJIsl PELIECHUS COIEPKATEIIbHBIX 3a1a4 U3
pa3nuyYHbIX 00JacTel HayKH U MpakTuku. MHTepnperanus pe3yabTara, yueT peaabHbIX
OTpaHUYCHUHN

KonTtpoJsbHasi padora Ne 2: «YpaBHeHUs] U HEPAaBEHCTBA)

CamocrosiTesbHast padoTa

BBITIOJIHEHHUE IOMAITHUX 3aJaHUH 110 pa3neny 2

IIpumepHasi TeMaTHKa BHEAYJUTOPHOH CaMOCTOSITeIbHOI padoThl
Hamnucanwne pedeparos:

HccnenoBanue ypaBHEHMH U HEPABEHCTB € NapaMeTPOM

Pasznea 3. OcHOBBI
TPUTOHOMETPUH

26

Tema 3.1. OcHOBHBIE TOHATHUA

Conep:kanue y4eOHOIro MaTepuaa
Panuannas mepa yrna. Bpamarensnoe asuxkenune. CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC
qrcna

IIpakTHYecKkHe 3aHATHSA:
PannanHbIl METO U3MEPEHUS YITIOB BPALLIEHUS U CBSI3b C TPAyCHOM Mepoi

Tema 3.2 OcHOBHEIE
TPUTOHOMETPUIECKHE
TOXKIECTBA

Conep:xanue yueOHOro MaTepuaJa
@opmynsl npuBeaeHus. PopMyisl ca0keHHAs. POpMyIIbl YABOCHUS.

IIpakTuyeckue 3aHATHS:
OCHOBHBIE TPUTOHOMETPUUECKUE TOXKJIECTBA, (POPMYIIBI CIOKEHHSI, YIBOCHUS,
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[Ipeobpa3oBanus CyMMbl TPUTOHOMETPUYECKUX (PYHKLIUN B TPOU3BEICHUE,
npeoOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPUYECKUX (PYHKIUN B CYMMY

IIpakTuyeckue 3aHATHS:

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYIIBI CIOKEHHS, YIBOCHUS,
[Ipeobpa3oBanus CyMMbl TPUTOHOMETPUUYECKUX (PYHKLIMN B IPOU3BEACHUE,
npeoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPHUYECKUX (DYHKIIUH B CYMMY

Tema 3.3 IIpeoOpazoBanust
MPOCTEUIINX
TPUTOHOMETPUUECKUX
BBIPAKECHUU

Coaep:xanue yueOHOro MaTepuaJia
[IpeoOpa3oBanue CyMMBI TPUTOHOMETPUIECKUX (DYHKIIHIA B IPOM3BEACHUE U TPOU3BEACHUE

B CYMMY

IIpakTnyeckue 3aHATHA:

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, POPMYIIBbI CIOKEHUS, YABOCHUS,
[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPUIECKUX (PYHKIIHIA B TPOU3BEICHUE,
peoOpa3oBaHre MPOU3BEICHUS TPUTOHOMETPUYECKUX (PYHKIUN B CyMMY

Tema 3.4.
Tpuronomerpuueckue
YPaBHEHUS U HEPABEHCTBA

Conep:xxanue y4eOHOro MaTepuaa
OOpatHble TpUroHOoMeTpudeckue GyHKINU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.
[Ipocreiimre TPUroHOMETPUYECKHE YPABHEHMS

IIpakTHYecKkHe 3aHATHSA:
OOpatHble TPUTOHOMETpUYECKHE (PYHKIIMU: aPKCUHYC, apPKKOCHHYC, apKTaHTeHC.
[Ipocreiimre TPUroHOMETPUYECKHE YPABHEHMS

KonTtpoJsbHnas padora Ne 3: «OCHOBbI TPHTOHOMETPHI»

CamocrosiTesibHasA padoTa:
BBHITIOJTHEHHUE JIOMAIIHUX 3a/IaHui TI0 pa3zeny 3

Pa3znen 4. ®yHkuuu, ux
CBONCTBA M rpapuKu

24

Tema 4.1 ®ynkuuu. ColicTBa
¢ynkuuit. O6paTHble QYHKIUN

Conep:kanue y4eOHOro MaTepuaa
Oynkiun. O6macTh ONpeAeseHns 1 MHOXXECTBO 3HAYCHUH; rpaduK (yHKIIMU, TOCTPOCHUE
rpadukoB QyHKINN, 3aJaHHBIX PA3TMYHBIMHU CIIOCOOAMU

IIpakTHYecKkHe 3aHATHSA:
[Tpumeps! 3aBICHMOCTEH MEXITY TIEPEMEHHBIMU B PEATBHBIX TPOIIECCaX U3 CMEXHBIX
mucuumuiiH. Onpenenenue Gyakiuii. [Toctpoenne n ytenne rpagukoB GyHKIMHA

Conep:kanue y4eOHOIro MaTepuaa
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CpoiicTBa ¢pyHKIIMH. MOHOTOHHOCTB, YETHOCTD, HEYETHOCTD, OTPAaHUYECHHOCTD,
MEePHOANIHOCTb. [IpoMexyTKH Bo3pacTaHus 1 yObIBaHUS, HAUOOJIbIIICE U HAUMEHBIIIECE
3HA4YCHUs, TOUKH IKcTpeMyMa. ['paduueckas unteprnperanus. [[pumeps! GyHKIIMOHATIBHBIX
3aBHCHMOCTEH B pEaIbHBIX MPOIIECCaX U SIBICHUSAX. ApUPMETHUESCKHUE OTICPAIIUU HAJl
dbyakumsivu. CinoxxHast GyHKITUS (KOMITO3HIIHS).

IIpakTHYeckne 3aHATHSA:
Uccnenoanmne Gpynkunn. CBOHCTBA JIMHEHHOM, KBaIPATUUHOM, KYCOUHO-TMHEHHOW U

npoOHo-nrHEeHHON ¢yHkuuu. HenpeprsiBHBIC U iepuoanyeckue GyHknunu. CBOWCTBA U 2
rpaMKu CUHYyca, KOCUHYca, TaHr'eHca U KoTaHreHca. OOpaTHble (yHKIMH.
IIpakTnyeckue 3aHATHA: 2
O6patnbie ¢pyHkiuu 1 ux rpaduku. O6paTHbIE TPUTOHOMETPUYECKUE (QYHKIHH
Tema 4.2. Ctenensusle, Coaepixanue yueOHOIro MaTepuasa
II0Ka3aTeNbHbIE, Onpenenenne ¢QyHkuuii, ux cBoiictBa u rpaduku. [IpeoOpasoBanus rpaduKoB.
jorapumMuyecKre u [TapamenpHbIl NEPEHOC, CHUMMETPHUsSI OTHOCUTEIBHO OCEHM KOOpAMHAT M CHUMMETpUs 2
TPUTOHOMETPUUECKHE OTHOCHUTEJIHO Hayaja KOOpJAUHAT, CAMMETPHUSI OTHOCUTENIBHO MPSAMOA Y = X, pacTsHKEHHE
¢yukun. O6paTHble U CKaTHE BJOJIb OCEN KOOPJIMHAT
TpUrOHOMETpHUYeckHe QyHKIUH | [IpakTHYecKue 3aHsITHSI: 2
[TpeoOpazoBanue rpadrka GyHKIINU.
KonTtposbHas padora Ne 4: «DyHKIMH, HX CBOHCTBA M rpaguKn» 2
CamocrosiTesbHast padoTa
BBITIOJTHEHHUE JIOMAIIHUX 3a/laHui 1o pa3zeny 4
IIpumepHasi TeMaTHKa BHeAyJUTOPHOI CaMOCTOSITeIbHOI padoThl
Hammcanwne pedepatos: 8
CrnoxeHne rapMOHHUYECKUX KOJIeOaHU
I'padnueckoe penieHne ypaBHeHUN 1 HEPABEHCTB
Pa3gen 5. Hauaja 36
MATeMaTHYeCKOro aHAJIM3a
Tema 5.1. Coaeprxanue yueOHOro MaTepuasa
ITocnenoBaTenLHOCTH. ITocnemoBarensHOoCcTH. CrOcOOBI 3aJaHUS M CBOWMCTBA YHCIIOBBIX ITOCIIEIOBATEIILHOCTEN. 2
IloHsTHE O MpeeIe NOCIEA0BATENBHOCTH
Conep:kanue y4eOHOIro MaTepuaa 2
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CymMupoBanue mociefoBaresnbHocTell.  beckoHeyHo — yOblBaromiass —reomMeTpuyecKas
IIporpeccus U €e Cymma.

IIpakTuyeckue 3aHATHS:

YucnoBas OCiIe10BaTENbHOCTbD, CIIOCOOBI €€ 3aaHNsI, BBIUUCICHHS YICHOB
nocnenoBarenbHocTu. [Ipeaen nocnenoBarenbHOCTH. beckoHeuHo yObIBaroIas
Tr€OMETPUYECKast MPOTPeccus

Tema 5.2. [IpousBoHas

Coaep:xanue yueOHOro MaTepuaJia

[TpousBonnas. IlonsiTHe 0 TMpPOW3BOAHON (YHKIMH, €€ TeOMETPUYECKUH U (U3UIECKUI
CMBICII. YpaBHEeHUE KacaTelbHOH K rpaduky ¢ynkuuu. I[Ipon3BoaHble CyMMBbI, pa3HOCTH,
IIPOU3BEIECHNUS, YacTHOTrO. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIMH

Coaep:xanue yueOHOro MaTepuaJa
[Ipou3BoaHBIE CyMMBI, pa3HOCTH, IPOU3BEICHUS, YaCTHOTO. [IpOM3BOAHBIE OCHOBHBIX
AJIIEMEHTAPHBIX (PYHKIIMIA

IIpakTHYecKkHe 3aHATHSA:

ITpaBuna u popmynsl tuddepeHupoBanmsi, Ta0IMILA TPOU3BOJHBIX HIEMEHTAPHbBIX
¢yskuii. [Ipon3BoaHas: MeXaHUUECKUH U TEOMETPUUYECKUI CMBICI TPOU3BOIHOM.
YpaBHeHHe KacaTeIbHOU B 00IIIEeM BHJIE

Conep:xanue yueOHOro MaTepuaJia
[IpuMeneHue nepBoi MPOU3BOAHON K UCCIEIOBAHUIO (PYHKITUN U TOCTPOCHUIO TPa(PUKOB.

IIpakTHYecKkHe 3aHATHSA:
HccnenoBanue QyHKIMY ¢ TOMOLIBIO MPonU3BoAHON. Haxoxaenue HanbobIero,
HAaMMEHBIIET0 3HaYeHUs M SKCTPEMANIbHBIX 3HaUeHUH QyHKIMH

Conep:kanue y4eOHOro MaTepuaa

IIpuMeps! UCIIOIB30BAHNS IPOU3BOIHOM I HAXO0KICHUS HAWIYUIIEro PELICHUs B
MPUKJIaIHBIX 3a7a4ax. Bropas npon3BoaHas, ee reoMeTpuieckuii u Gu3nueckuii CMbICII.
HaxoxxeHre ckopocTu Jutsl Tpolecca, 3a1aHHoro (hopMysion U rpagukom

Tema 5.3. IlepBooOpa3zHas u
UHTErpa

Conep:kanue y4eOHOro MaTepuaa
[TepBooOpasznas u uHTerpan. llpuMeHeHue ompeaeneHHOr0 WHTErpana JUisi HaXOXKICHHS
TJIOIAIM KpUBOJIUHEHHOM Tpanennn. @opmyna Hetorona—IJleiibanira

Conep:xanue yueOHOro MaTepuaJa
[IpumeHeHne omNpeneeHHOTO HHTErpajia g HaXO0XACHUS IUIOMAAM KPUBOJUHEWHOM
tpaneryn. Popmyna Herotona—IJleitbuuna
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IIpakTuyeckue 3aHATHS:
WuTterpan u nepBoodpaznas. Teopema HetoTona-Jleitonuna. [Ipumenenne unrerpana k
BBIUMCIICHUIO (PM3UUECKUX BEIMUYUH U IUIOIAAeH

Conep:xanue yueOHOro MaTepuaJia
ITpumepsl npuMeHeHusI UHTerpajia B pU3UKe U TeOMETPUU

Kountpoabnas padora Ne 5: «Havajia MaTeMaTH4eCKOT0 aHAJTHU32)

CamocrosiTesibHas padora

BBINIOJHEHUE JOMAIIHUX 3aJlaHUI IO pa3feny S

IIpuMmepHasi TeMaTHKa BHEAYAUTOPHOH CAMOCTOATEIbHON PadoThl
Hanucanue pedepara:

[Tonstue nuddepennmana u ero NPUIOKEHUS

Pa3nes 6. KomOunaropuka,
CTATHCTHKA M TeOpHs
BEPOATHOCTEM

25

Tema 6.1 DnemeHTHI
KOMOWHATOPUKH

Conep:xxanue yueOHOro MaTepuaa
OcHOBHBIE TOHATHA KOMOMHATOPUKM. 3ajaud Ha TOJCYET 4YHcIa pPa3MELIeHMH,
NIepeCTaHOBOK, coueTaHui. Pemenune 3aau Ha nepedop BapUaHTOB

IIpakTHYecKHe 3aHATHSA:

Wctopust pa3BuUTHs KOMOMHATOPHKH, TEOPUU BEPOSTHOCTEH M CTATUCTUKU U UX POJIb B
pa3nuyHBIX cdepax dYerloBedYeCcKOol ku3HeaesTenbHOcTH. [IpaBuia KOMOMHATOPHKH.
Pemenne komOuHATOpHBIX 3a1a4. PazMelienus, coueTanus U mepecTaHOBKU

Conep:xanue yueOHOro MaTepuaJia
®opmyna ounoma HeroToHa. CBoiicTBa OMHOMUHAIBHBIX KO3QGHUIIEHTOB. TpeyroabHUK
ITackais

Tema 6.2. DnemeHTHI TEOpUU
BEPOSATHOCTEMN

Conep:kanue y4eOHOIro MaTepuaa
CoObITHE, BEPOSTHOCTH COOBITHS, CIOXKEHHE M YMHOXXEHHUE BEpOSTHOCTEH. [lonamue o
He3a8UCUMOCMU COObIMUL

IIpakTHYecKkHe 3aHATHSA:
Kitaccnueckoe onpeneneHne BEpOSTHOCTH, CBOWCTBA BEPOSATHOCTEN, TEOPEMA O CYMME
BEpPOSITHOCTEN. BrIunciaeHne BEposITHOCTEH

Tema 6.3. Di1eMEHTHI

Coaep:xaHue yueOHOIro MaTepuaJia
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MaTeMaTH4eCKON CTaTUCTUKH

[IpeacraBneHne NaHHBIX (TAOIUIBI, TUATPAMMBbI, TpaduKn)

HpaRTn'{ecmle 3aHATHUA:

ITpuknanseie 3anayn. [IpeacraBieHne YNCIOBBIX JaHHBIX 2
KonTtpoJuabHas padora Ne 6: «KomOuHaTOpHKa, CTATHCTHKA U TEOPUsI BEPOATHOCTEI» 2
CamocTrosiTesbHasi padora
BBITIIOJIHEHHUE JIOMAILIHUX 3a/laHui 10 pa3zeiny 6
IIpuMepHasi TeMaTHKa BHEAYAUTOPHOH CAMOCTOATEILHON PadoThl 9
Hanucanue pedepara:
Cxembl bepHyuM NOBTOPHBIX UCTIBITAHUI
CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTUKE

Pa3nen 7. 'eomerpus 47

Tema 7.1 KoopauHaTsl 1 Coaep:xanue yueOHOro MaTepuaJia

BEKTOPBI [IpsimoyronbHas (aekapTroBa) CUCTEMa KOOpJAUHAT B IpocTpaHcTBe. PopMyiia pacCTOSAHUS
MEXIy JBYyMs To4dkamMH. YpaBHeHUs cdepsl. Bekropbl. Moayne BekTopa. PaBeHCTBO
BeKTOpOB. Cll0)KEeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uucio. PasnoxeHue BekTopa Io 2
HaIpaBJICHUsM. YTOJ MEXIy AByMs BekTopamu. IIpoexuns BekTopa Ha ocb. KoopanHaTel
BekTopa. CkansipHOe NMpou3BeAeHNE BEKTOPOB. Vcronb30BaHNE KOOPAUHAT U BEKTOPOB MPHU
pELICHNN MaTEMaTHYECKUX U NIPUKJIAJIHBIX 33]a4
IIpakTnyeckue 3aHATHA:
JlekapToBa crcTeMa KOOpJMHAT B IIPOCTPAHCTBE. Y paBHEHHE OKPYKHOCTH, cepsl,
IJIOCKOCTH. PaccTostHne mexy Toukamu. Bekropsl. JleiicTBusa ¢ Bektopamu. Jlekaprosa 5
CHUCTEMa KOOpJAUHAT B MPOCTpaHCTBE. JIeMCTBUSI ¢ BEKTOpaMHU, 3alaHHbBIMH KOOpAUHATAMH.
CkansipHO€ Ipou3Be/IeHnEe BEKTOPOB. BekTopHOE ypaBHEHHE MPSMON U TIIOCKOCTH.
Vcnonp30BaHne BEKTOPOB IPU JJOKA3aTENbCTBE TEOPEM CTEPEOMETPHUH

Tema 7.2. [Ipsmbie n Coaep:xanue yueOHOro MaTepuaJia

IUIOCKOCTH B IIPOCTPAHCTBE B3aumHoe pacnonoxeHue IByX NpsMbIX B pocTpaHcTse. [lapamnensHocTh npsmMoit n 2
TTOCKOCTH. [lapajuienbHOCTh MIOCKOCTEN
Conep:xanue yueOHOro MaTepuaJa
[lepneHuKyISApHOCTD MPSMOM U IUNIOCKOCTH. [lepnenauKyIsip 1 HakJIOHHasA. YTOJI MEXIY 5

IIPSIMOM U ITUIOCKOCTBIO. JIBYIrpaHHBINA yroi. YTO0JI MEKAY INIOCKOCTSMH.
[TeprieHAMKYISAPHOCTD BYX MJIOCKOCTEH
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Conep:xkanue y4eOHOTro MaTepuaa

I'eomeTpuueckue npeodpazoBaHus IPOCTPAHCTBA: NTAPATUICTBHBINA IEPEHOC, CHMMETPHS
OTHOCHTEINBHO M1ockocTu. [lapannensHoe npoektupoBanue. [lnomans opToronansHoM
npoekimu. M300paxeHne mpoCcTpaHCTBEHHBIX (puryp

IIpakTuyeckue 3aHATHS:

[Ipu3Haky B3aUMHOTO PACIIOIOKEHHS NPAMBIX. YTOJI MEKAY NPpsAMbIMU. B3anmuoe
PacrosoKeHue NPSMBIX U IUIOCKOCTE!. [leprnenauKyIsp 1 HakJIOHHAs K INIOCKOCTH. YTOJ
MEXIy NPSMOM U IJIOCKOCTBI0. TeopeMbl O B3aMMHOM PACIOJI0KEHUH NPSIMOU U IIJIOCKOCTH.
Teopema o Tpex nepnenaukymspax. [IpuzHaku u cBoiCTBa NapaJljIeNIbHBIX U
NEPIEHIUKYISIPHBIX IUIOCKOCTEN. PaccTosiHUE OT TOYKH 10 INIOCKOCTH, OT HPSIMOM 10
IJIOCKOCTH, PACCTOSIHUE MEKY IIJIOCKOCTSAMH, MEKY CKPEIIMBAIOIIMMHUCS IPSIMBIMH,
MEX1y IPOU3BOJILHBIMU (pUT'ypaMu B IpocTpaHcTBe. [lapaniensHoe NpoeKTUpOBaHUE U €r0
cBoiicTBa. B3anMHOe pacnosiojkeHue MpOCTPAaHCTBEHHBIX GUryp

Tema 7.3. MHOTrOrpaHHUKH

Conepxxanue yue0HOro MaTepuaJjia
Bepuunsl, pedpa, rpanu MHororpanHuka. [Ipusma. Ilpsamas npusma. [IpaBunbHas npusma.
[Tapamnenenunen. Ky6.

Conep:xanue yueOHOro MaTepuaJa
[Mupamuna. [paBunbHas nupamuaa. YcedeHHas nupamuaa. Terpadap. CuMMmeTpuun B Kyoe,
B Mapajuienenunese, B npusme u nupamujae. Ceuenus Kky0a, MPU3MbI U TUPAMUJIbI

Coaepixanue yueOHOro MaTepuasa
IIpencraBneHre o MpPaBUIIBHBIX MHOTOIpaHHMKax (TeTpasip, KyO, OKTa’Ap, AOAEKadAp U
nkocadp). [lnomnaay moBepXHOCTH MHOTOTPAaHHUKOB

IIpakTHYeckHne 3aHATHSA:

Ceuenus 1 pa3BepTKU MHOTOTPaHHUKOB. BuJibl cuMMeTpuii B ipocTpancTBe. CHMMETpHS
TeJ BpallleHHs] © MHOTOTpaHHUKOB. Pa3nuuHbie BUbI MHOTOTpaHHUKOB. X n300pakeHus.
[1o1ma b MOBEPXHOCTH

Tema 7.4. Tena u noBepXHOCTH
BpallleHus

Conep:kanue y4eOHOIro MaTepuaa

[Hunuuap u KoHyc. Y cedueHHbIH KoHyc. OCHOBaHUE, BHICOTA, OOKOBAasi TOBEPXHOCTD,
oOpasyromias, pazBepTka. OceBbIe CEUSHHsI U CEUSHHUsI, apauieibHbie ocHoBaHuUIo. [llap u
cdepa, ux ceuenus. KacarenbHas miockocTs K chepe

IIpakTuyeckue 3aHATHS:
CeueHus 1 pa3BepTKU MHOTOTPAHHHUKOB.
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Tema 7.5. 3mepenus B
reoMeTpun

Conep:xkanue y4eOHOTro MaTepuaa

O6bem u ero usmepenwe. WMHrerpanpHas Qopmyrna oObema. Dopmynbl oObeMa Kyoa,
MPSIMOYTOJIBHOTO TapajuieNienuiena, Npu3Mbl, iuHapa. @opMynsl 00beMa MUpaMHIbI H
KoHyca. DOpMyITbI IO TTOBEPXHOCTEH MUIMHAPA M KOHYCa

Conep:kanue y4e0OHOIro MaTepuaa
@opmynel o0bemMa mapa u Twomaan cdepsl. [lomobue Ten. OTHOmMEHHS TUTOMIAACH
NIOBEPXHOCTEN ¥ 00BEMOB OJJOOHBIX TeJl

IIpakTuyeckue 3aHATHSA:
Brruucnenue wiomanei 1 00-EMOB

Kourtpoabnas padora Ne 7: «['eomeTpusi»

CamocrosiTesibHast padoTa

BBIIIOJIHEHUE TOMAILIHUX 3a/laHuil 110 paszaeiny 7

IIpumepHasi TeMaTHKa BHeayUTOPHOI CaMOCTOSITeIbHOI padoThI
Hanucanue pedepara:

BexTopHoe 3a/1aHn€e NPSMBIX U ITIOCKOCTEN B IIPOCTPAHCTBE
[IpaBuiIbHBIE U TOYIIPaBUIIbHBIE MHOTOI'PAaHHUKU

KoHnnyeckue ceyeHust 1 UX NpUMEHEHHE B TEXHUKE

15

KoncyabTanumn

14

Hroro

234

J1sl XapaKTepUCTUKN YPOBHSI OCBOCHHUsS y4EOHOr0 MaTepualla UCIOJIb3YIOTCS CIeAyole 0003HaYeHUs:

1. — o3HaKOMUTENBLHBIN (Y3HABaHUE paHEe N3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2. — penpOAYKTUBHBIN (BBITIOTHEHUE IEATEILHOCTH 110 00pa3Ily, HHCTPYKIIUHU HIIH ITOJT PYKOBOJCTBOM)

3. — IPOAYKTHBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEIHHOE BBHIIIOJIHEHUE IEATEIHOCTH, PellIeHHE POOIEMHBIX 3a/1a4)
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2.4. Conep:xaHue pa3/iei0B M CHUIITHHBI

2.4.1. 3aHATHA JEKIIHOHHOI0 THIIA

HCPABCHCTBA

WPpaLMOHAIIbHBIE, IOKA3aTENIbHBIE U TPUTOHOMETPUUYECKUE
YPaBHEHMSI U CHCTEMBbl. PABHOCUIIBHOCTh YpaBHEHUH,
HEPABEHCTB, CUCTEM. OCHOBHBIE IPUEMBI X PEIIEHUS
(paznoxeHue Ha MHOXKHUTEIH, BBEIEHUE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA, I'Pa)UUECKUN METON).
HepasencrBa. PaninonanbsHble, HppaluOHAIBHEIE,
NoKa3arebHble HepaBeHCTBAa. OCHOBHBIE PUEMBI UX
pemenus. Mcnons3oBanue cBOWCTB U rpauKoB QyHKIUH
IIPU PELICHUU YpaBHEHUH U HEpaBeHCTB. MeTon
uHTepBasioB. M300pakeHne Ha KOOPIMHATHOW IIIOCKOCTH
MHOX€ECTBa PEIICHUH YPAaBHEHUH U HEPABEHCTB C ABYMS
MIEPEMEHHBIMH U UX cucTeM. [I[puMeHeHne MmaTeMaTuyecKux
METOJIOB JIJIsl PELIEHMsI COACPKATEIbHBIX 3a]a4 U3
pa3IMYHbBIX 001acTel HAyKU U MpakTUKU. HTepnpeTanus
pe3yJsibTaTa, y4eT peajlbHbIX OrpaHHYEHUH.

No dopma
pa3 HaumenoBanune Texyter
e pasena Coneprkanue pasjiena 0
. KOHTPOJI
s
1 2 3 4
Bgenenue MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, Yy
WH(OPMAIIMOHHBIX TEXHOJIOTHSIX U PAKTHISCKOMN
nestenbHOoCTH. Llenu u 3a1auu n3ydeHus MaTeMaTUKH Ipu
ocBoernu npodeccur CI10 u cnenmansaocter CIIO.
1 | Anrebpa Ilenbie 1 parmoHaNbHBIC YKCTa. [[eHCTBUTEIBHBIC YHCIIA. v
Kommnekcusie uncna. Kopau u crenenn. Kopau
HATYpaJIbHOM CTETEeHU U3 YKclia U UX cBorcTBa. CTeneHu ¢
panMoHaIbHBIMM ITOKA3aTEIIMHU, X CBOHCTBA. CTEIeHHU ¢
JeHCTBUTENLHBIMU TTOKa3aTessiMu. Jlorapugm. Jlorapupm
yucia. OCHOBHOE Jiorapu(MUYECKOe TOXKIECTBO.
Jecsatuunble U HaTypasibHbIe Torapudmsl. [IpaBuia
nercTBul ¢ gorapudmamu. [lepexon kK HOBOMY OCHOBaHHUIO.
[IpeoOpazoBanue anredpanyecKux BoIPAKCHUH.
[IpeoOpazoBanue paloOHAIbHBIX, HPPALMOHATBHBIX
CTCTICHHBIX, TTOKA3aTeIbHBIX U JOrapu(PMHUSCKUX
BBIPAKECHUH.
2 | YpaBHEHHUS U VYpaBHEHHSI U CUCTEMBI ypaBHEHUH. ParronanbHble, v




®dopma

Ne
pa3 | Haumenonanue Teryer
e pasjiena Copepxanue pazzena 0
, KOHTpOJI
s
1 2 3 4
3 | OcHoBBI Panuannas mepa yria. BpamarensHoe nuxenue. CuHyc, V.1
TPUTOHOMETPUU | KOCHHYC, TAHT'€HC U KOTAHI€HC yucia. Popmyisl
npuBeneHusa. @opmyibl cioxenus. QopMyIibl YABOCHUS
®opmynel moaoBUHHOTO yrita. IIpeoOpa3oBanus
MPOCTEUIIUX TPUTOHOMETPUUYECKHUX BBIPAKEHUH
[IpeobpazoBaHre CyMMBbI TPUTOHOMETPUYECKUX (DYHKIIUH B
MIPOU3BE/ICHUE U IPOU3BEACHUS B CYMMY.
TpuroHomeTpuyecKrue ypaBHEHUS 1 HEPABEHCTBA
[Ipocreiimue TpuronoMerpuueckue ypasHeHusi. OopaTtHbie
TpUTrOHOMETpHUYECKHE QYHKIMHA. APKCUHYC, apKKOCHHYC,
ApKTaHTeHC.
4 | OyHKIUH, UX Oynkuuu. O65acTh ONpeneaeHs] © MHOKECTBO 3HAUCHUH N
CBONCTBa U rpaduk QyHKINH, TOCTpOEHUE TPadUKOB HYHKITUH,
rpaduKu 3aJJaHHBIX Pa3IUYHBIMU criocoOamu. CBOMCTBA (PyHKIIHU.

MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD,
HEepUOIMYHOCTb. [IpoMexyTKH BO3pacTaHus U yObIBaHHUS,
HauOoJIbIlIee U HAUMEHbIIIEE 3HAUEHUS, TOUKHU IKCTPEMYMa.
I'paduueckas unrepnperanus. [Ipumepst
(GYHKLIMOHATIBHBIX 3aBUCUMOCTEN B PeabHbIX IpolLeccax U
ABJICHUAX. Apr(pMeTHUYeCKre onepauuy HaJl QyHKIUAMH.
Crnoxnas ¢pyakuus (kommosuiysi). O6patHbie (yHKIHH. .
Omnpenenenust yHKINH, UX CBOMCTBA U rpauKu.
[IpeobpazoBanus rpadukos. [lapamienbHbIN TEpeHOC,
CUMMETpPHS OTHOCUTEJIBHO OCEH KOOPAWHAT U CUMMETpPUs
OTHOCHUTEJIBHO Hadala KOOPAUHAT, CHMMETPHUSI
OTHOCHTEJIBHO MPSIMOH Y = X, pacTsDKEHHE U CKaTHE BJOJb
0OCEH KOOpJMHAT.
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pa3
nen

Haumenosanue
pasnena

Coneprkanue pasjiena

®dopma
TEKYILET
0
KOHTpOJI
s

2

3

4

Hauana
MaTEMATHYECKOTO
a”HaJIM3a

[TocnenoBarensHocTH. CriOCOOBI 3aJaHHS U CBOHCTBA
YHCIIOBBIX MocienoBaTenbHocTed. [lonstue o npexnene
nocneaoBarenbHocTH. CyMMUPOBaHKE
nocineaoBarenbHocTel. beckoneuHo yoObIBaromas
reoMeTpuyecKas mporpeccus u ee cymma. [IponsBonnas.
[TonsiTHE O MPOU3BOAHOHN (PYHKIUH, €€ TCOMETPUIECKUN U
(U3UYECKUH CMBICI. Y paBHEHHUE KacaTeIbHOU K TpaduKy
¢bynkun. [IpousBoaHbIe CyMMbI, pa3HOCTH, IPOU3BEICHMS,
gyacTHbIe. [IpOn3BOHBIE OCHOBHBIX JIEMEHTAPHBIX
¢yskuud. [IppumeHenne mporu3BoIHOU K HCCIIEI0BaHUIO
GbyHKIUH 1 mocTpoeHuto rpagukoB. [Ipumepsl
MCIIOJIb30BaHUS TPOU3BOIHOUN I HAXOXKACHUS
HAWIYYILEro peuieHus B MPUKIAIHbIX 3a/1a4ax. Bropas
MIPOM3BOJIHAS, €€ TEOMETPUUECKUN U (PUBUYECKUH CMBICI.
HaxoxaeHue ckopocTH JUIs mpoiiecca, 3aJaHHOTO
dbopmynor u rpaduxom. [lepBoobpasznas u uHTErpal.
[IpumeHeHue onpeeIeHHOr0 HHTerpaja sl HaXOXKICHHUS
IUIOIIA/IM KPUBOJIMHEHHOU Tpaneuuu. opmyna
Herorona—IJlen6nuna. [Ipumepsl npuMeHeHs! MHTErpaja B
(bu3MKe U TECOMETPHH.

v

KomOunaropuka,
CTaTUCTHUKA U
Teopust
BEPOSATHOCTEN

OcHOBHBIE TOHATHUSI KOMOMHATOPUKH. 3a/1a4 Ha MOJCYET
YHclia pa3MeIleHnH, IepecTaHOBOK, coueTaHuu. Pemenue
3ama4 Ha niepedop BapuanTtoB. ®opmyna bmHoma HeroToHa.
CBoricTBa OMHOMUHAIBHBIX KO3((HULIHEHTOB. TpeyronbHUK
[Tackans. CoObITHE, BEPOATHOCTH COOBITHSA, CIOKEHNE U
YMHOXeHHUE BeposiTHOCTeH. [IoHATHE O HE3aBUCUMOCTH
coObITUH. JIMCKpeTHas cilydalHas BETUYMHA, 3aKOH €€
pacripenenieHus. UuciaoBble XapaKTePUCTUKH JTUCKPETHOH
CIIy4anHOH Beau4HnHbL. [IoHsATHE 0 3aKOHE OOJBIITUX YHCe.
IIpencraBienne qaHHbIX (TaOJIUIBI, TUArpaMMbl, TpapUKH)
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®dopma

Ne
TEKYILET
pa3 | HaumenoBanwue Y
Conepxanue pasjeia 0
bi(Sh) pasznena
, KOHTPOJT
a1
1 2 3 4
7 | F'eometpus B3aumHoOe pacroyioxkeHne ABYX HMPSIMBIX B IPOCTPAHCTBE. vy

[TapannensHOCTh NPAMOU U IOCKOCTH. [lapannensHocTh
miockocTed. [lepneHiuKynsipHOCTb MPSIMOU U IJIOCKOCTH.
[lepnienauKysAp ¥ HAKJIOHHAS. YTOJ MEXAY NPSMOU U
IUIOCKOCTBIO. JIByrpaHHBIA yroi. Yromn Mexay
I10CKOCTSAMU. [lepneHAuKyIsIpHOCTD IBYX IIJIOCKOCTEH.
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA!
NapauIeIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIBHO
iockocty. [lapamensHoe mpoexTupoBanue. M3o0paxenue
IPOCTPaHCTBEHHBIX (puryp. MHororpanHuku Bepuunsl,
pebpa, rpanu mHOrorpannuka. [Ipusma. Ipsmas npusma.
[TpaBunbHas npusma. [Tapannenenunen. Ky6. [Tupamuaa.
IIpaBunpHas nupaMua. Y CEUeHHAsI MUPAMUIA.
Terpasap.Cummerpun B KyOe, B apajuieenumnese, B
npusMme 1 nupamuae. Ceuenust Kyoa, Ipu3Mbl U MUPaAMUJIbL.
IIpencraBneHue o NpaBUIbHBIX MHOIMOTPAHHUKAX
(TeTparape, KybOe, OKTa’ripe, JOACKadAPE U UKOCASPE).
Tena u noBepxHocTH BpauieHus Llunuuap u KoHyc.
YceueHHbIl koHyc. OcHOBaHUE, BbICOTA, OOKOBas
IOBEPXHOCTh, 0Opa3zymomas, pazBeprka. OceBble cedeHUs U
cedeHus, napauienabHble ocHoBaHuto. [llap u chepa, nux
ceuenus. KacatenbHast miockocTs k cdepe. M3mepenus B
reomerpun O0beM U ero uzmepenue. HrerpanbHas
dopmyna oobema. Dopmyisl 00beMa KyOa,
MPSIMOYTOJIBHOTO TIapajuieienuneia, Ipu3Mbl, IUIUHAPA.
®opmynel 00beMa TUPaMUABI U KOHYca. POpMyITbI
IUIOINAAM TOBEPXHOCTEH LMIIMHJIPA U KoHyca. DopMyIibl
obbema mapa u miomraau chepsl. [lomodue te.
OTHOIIEHUS TUIONIACH TTOBEPXHOCTEH  00HEMOB
no100HbIX Ten. Koopaunate! u BekTops! [IpsimoyronbHast
(exapToBa) cucTeMa KOOpJUHAT B IPOCTPAHCTRBE.
dopmyna pacCTOSHUS MEXKAY IBYMSI TOUKaMU. Y paBHEHUS
cdepsl. Bekropel. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOpOB. Y MHOXKEHHE BEKTOpa Ha YHCIIO.
Pa3no)xeHne BeKTOpa Mo HaIllpaBJICHUAM. YTOJI MEXIY
IByMs BekTopamH. [Ipoeknns Bekropa Ha ock. KoopauHaThl
BeKkTOpa. CKaJIIpHOE MTPOU3BENEHNUE BEKTOPOB.
Hcnonp30BaHre KOOPAMHAT U BEKTOPOB IPU PELICHUU
MaTEMaTHUYECKUX M NPUKJIAJHBIX 33]a4.

[Ipumeuanue: VY — ycTHBIN onpoc, [| — MaTreMaTn4ecKuil JUKTaHT

2.4.2. 3aHATHA CEMUHAPCKOI'0 THIIA

He npenycMmoTrpensl
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2.4.3. IlpakTHyecKkune 3aHATHS

Ne

Haumenosanue
pasnena

HanmMeHnoBaHMEe MpakTHYECKUX (JJAOOPAaTOPHBIX) padoT

dopma
TEKYILEro
KOHTPOJIA

2

3

4

Bsenenue

v

Anrebpa

Apudmernueckue 1eHCTBHUS HAJ YUCIAMU, HAXOXKICHUE
MPUOIMHKEHHBIX 3HAYCHUH BEJIMYMH U MOTPEIIHOCTEN
BBIYMCIICHUH (a0COJIFOTHOW ¥ OTHOCUTEIHHON ), CPAaBHEHHUE
YHCJIOBBIX BbIpQ)XEHUU. BhIunciieHre u CpaBHEHNE KOPHEU.
Brimonnenue pacueToB ¢ pagukaiamu. Pemenne
HppalUOHAIBHBIX ypaBHEHUH. HaxoxxaeHue 3HaueHun
CTENEeHE! C pallMOHAIBHBIMU MOKa3aTensiMu. CpaBHEHHE
creneHed. [IpeoOpa3zoBaHus BRIpAKEHUH, COJICPIKAIINX
cTeneHu. Perenue nokazarenbHbIX YpaBHEHUU. Penienne
MPUKJIaHBIX 3a0a4. Haxoxknenue 3HaueHun gorapudma mno
MIPOU3BOJILHOMY OCHOBaHUIO. [lepexos ot ogHOTrO
OCHOBAHUS K APyroMy. Beraucienue u cpaBHeHHE
norapudmos. JlorapudpmMupoBanre U TOTEHIIUPOBAHUE
BbIpakeHUH. [[pubnuKeHHbIE BEIYUCICHUS U PELICHUS
MPUKJIAIHBIX 3a71a4. Pemenue norapudMuyeckux
ypaBHEHHUU.

V. I1P,KP

YpaBHeHus u
HEpaBEHCTBA

KopHu ypaBHeHUH. PaBHOCHIBHOCTDh YPABHCHHH.
[IpeoOpazoBanue ypaBHeHU. OCHOBHBIC TPUEMBI PEIIICHUS
ypaBHeHHH. Perienne cucreM ypaBHeHUH. Mcronb3oBaHue
CBOMCTB ¥ rpapuKkoB PYHKIMH IS pEIICHUS YPABHEHUH U
HEPABCHCTB.

V.ITP,KP

OCHOBBI
TPUTOHOMETPHH

PaananHbBId MEeTOI U3MEPEHUS YIIIOB BpallleHHs U CBSI3b C
rpaagycHou Mepor. OCHOBHBIE TPUTOHOMETPUUYECKHE
TOXKAECTBA, GOPMYIIBI CIIOKEHUS, YIBOCHHS,
npeoOpa3oBaHre CYMMbI TPUTOHOMETPUYECKUX (DYHKIIUH B
pOM3BeICHUE, TPeoOpa3oBaHue MPO- U3BEIACHUS
TPUTOHOMETpUUYECKUX (GYHKUIUH B cymmy. [IpocTermme
TPUTOHOMETPUUYECKHE YpaBHEHUs U HepaBeHCTBA. OOpaTHbIE
TPUTOHOMETpHYECKHE (DYHKIMH: apKCHHYC, apKKOCHHYC,
ApKTaHTeHC.

V.ITP,KP

DyHKIUHU, UX
CBOIiCTBa U
rpaduxu

[TpruMmepsl 3aBUCUMOCTEH MEXAY MEPEMEHHBIMU B PEaIbHBIX
IIpoLeccax U3 CMeXHbIX IucHuIuIMH. Onpenenenne
¢yukuud. [Toctpoenue n ureHue rpaukoB QYHKIUH.
UccnenoBanue ¢pyakinun. CBOKCTBA THHEHHOH,
KBaJPaTUYHOH, KyCOUYHO-IMHEWHOU U APOOHO-THHEHHOH
¢bynkuu. HenpepbIBHBIE U TEpHOANYECKHE (DYHKIIHH.
CaoricTBa U rpauKy CUHYCa, KOCUHYCA, TAHT'€HCA U
koTaHreHnca. O0patHble QyHKIMH U UX rpaguku. OOpaTHbIE
Tpuronomerpuueckue Gpynkun. [lpeodpasoBanus rpaduka
¢byuknun. ['apmonunueckue konedanus. [lpuknaaasie
3anaun. [lokazaTensHble, TorapupMuIecKue,
TPUTOHOMETPHUECKHE YPaBHEHUS! U HEPABEHCTBA.

V.ITP,KP

Hauana
MaTEMATUYECKOTO
aHajmsa

YucnoBas 1mocie10BaTeIbHOCTD, CITOCOOBI €€ 3aaHusl,
BBIYHCIICHHSI YJIEHOB NociieoBaTenbHoCTH. [Ipenen

MOCJIEI0BATEILHOCTH. beCKOHEYHO Y6BIBaIOHlaH

V.ITP,KP
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reomeTpuueckas nporpeccusi. [I[pousBoanas: MexaHMUECKUI
Y TEOMETPUUYECKUH CMBICT TIPOU3BOHON. Y paBHEHNE
KacaTeabHOH B 00meM Buze. [Ipasuna u hopmyisl

g epeHIMpoBanus, TAOIUIA TPOU3BOIHBIX
aneMeHTapHbIX GpyHkuud. MccnenoBanne QyHKIUU C
MOMOIIBI0 TPOM3BOIHON. Haxoxaenne HanbobIIero,
HAUMEHBIIIETO 3HAUEHUS U SKCTPEMAIbHBIX 3HAUYCHUH
¢byukun. Uarerpan u neppoodpasnas. Teopema
Herorona—IJleribnuma. [IpumMmeHeHne naTerpaia Kk
BBIYUCIICHUIO (PM3MUECKUX BEIUYHH U IUIONIAICH.

KomOunaropuka,
CTaTHCTUKA U
Teopus
BEPOATHOCTEMN

Hcropus pa3BUTHA KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH
U CTaTUCTUKHU U UX POJIb B Pa3IMYHbIX C(epax yelI0BEeUECKON
xu3HenesaTenpHocTy. [IpaBuna komOuHaTopuku. Penenne
KOMOMHATOPHBIX 3a1a4. Pa3melenus, coueranus u
nepectaHoBku. bunom Herotona u tpeyronsauk [lackans.
[Tpuxnanueie 3anaun. Kinaccuueckoe onpeneneHue
BEPOATHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOPEMA O CyMME
BepOSTHOCTEH. Brruncnenue BepositHocTed. [lpukinanneie
3agauu. [IpencraBnenue yncioBbIX AaHHbIX. [IpukianHble
3aJjauu.

V. I1P,KP

I'eomerpus

[Tpu3Haky B3aMMHOI'O PACIIOJIOKEHUS MIPSAMBIX. YTOJ MEXKIY
npsiMbIMU. B3anMHOE pacnosioskeHue NpsiMbIX U IUIOCKOCTEH.
[lepnieHauKYIIAp U HAKJIOHHAS K IUIOCKOCTH. YTOJI MEXAY
IPSIMOU U TUIOCKOCTHIO. TeopeMbl 0 B3aUMHOM
pAacIoyIoKEeHUH MPSIMOK U II0cKoCcTU. Teopema o Tpex
neprnenaukyispax. [IpusHaku u cBoMcTBa NapajuleabHbIX U
NEePIEeHIUKYJIAPHBIX TUIOCKOCTEN. PaccTosHNME OT TOUKH J10
IUIOCKOCTH, OT MPSIMOH JI0 MJIOCKOCTH, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMHU, MEXKAY CKPEIINBAIOIIUMUCS IPSIMBIMH,
MEX1y IPOU3BOJIbHBIMU (PUTYpaMU B IPOCTPAHCTBE.
[TapannenpHOE MPOEKTUPOBAHKE U €TI0 CBOUCTBA. ]eopema o
NI0WAOU OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA.
B3aumHoe pacrnonoxeHne NpocTpaHCTBEHHBIX (puryp.
PaznuuHble BUIBI MHOTOTPaHHUKOB. X n300paskeHusl.
Ceuenus, pa3BepTKU MHOTO- I'paHHUKOB. [Tnomane
MOBEPXHOCTU. Bubl CHMMETpUH B IPOCTPAHCTBE.
CumMmMeTpus Ten BpallleHUus! 1 MHOTOTPaHHUKOB.
Brruncnenne miomnianen u oobemoB. Bektopsl. JlercTBus ¢
BeKTOpaMH. JlekapToBa crucTeMa KOOpAUHAT B IPOCTPAHCTBE.
VYpaBHEHUE OKPYKHOCTH, cpepsl, MITOCKOCTH. PaccTosiHue
MEXy TOUKamH. JIeHCTBUS ¢ BEKTOpaMH, 3aJaHHBIMU
koopauHaTamMu. CKallIpHOE IPOU3BENEHNE BEKTOPOB.
BekTopHoe ypaBHeHHE NPSIMON U TIOCKOCTH.
Hcnonp30BaHnEe BEKTOPOB IIPU JOKA3aTENbCTBE TEOPEM
CTEpEOMETPUHU.

V.ITP,KP

Ipumeuanue: I[1P- npakmuueckas paboma,, Y — ycmmusiii onpoc, KP — konmponvhas paboma

2.4.4. Conep:kaHue caMOCTOSITeJILHON PadoThI
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CamocrosarenbHas pabota cryaeHtoB (CPC) — 310 akTuBHBIE (POPMBI MHAMBUIYAIBHON U
KOJIJIEKTUBHOHN JI€STEIbHOCTH, HAlpaBJIECHHbIE HA 3aKpEIUIEHHE, PaCIIMpPEHUE M CHUCTEMAaTH3alHIo
IPOIIEHHOTO MaTepHasa 1o TeMaM y4eOHOM TUCIIUITIIMHEIL.

CamocrodrenbHas paboTa sBISETCA OJHUM U3 BUJOB YU€OHBIX 3aHATUN CTYAEHTOB, LEIAMU
KOTOPOU SIBJIAFOTCS:

— CHUCTEeMaTH3alsl U 3aKpelICHUE MOJIYYEHHBIX TEOPETUYECKMX 3HAHMHW M MPAKTHUYECKUX
YMEHUH CTYJICHTOB;

— yriayOJieHue U paclIupeHne TEOPETUUECKUX 3HaHU;

¢dbopMHpOBaHHE YMEHHUH UCIONB30BaTh pPa3IUYHbIe WH(GOPMAIMOHHBIE HCTOYHUKU
(HOpPMaTHBHYIO, IPAaBOBYIO, CIIPABOYHYIO IOKYMEHTAILIMIO U CIELUAIbHYIO JIUTEPATypy);

— pa3BUTHE TMO3HABATENBHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYJCHTOB, TBOPYECKOMH

WUHUIIMATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;
dbopMUPOBaHHE CAMOCTOSITEIIBHOCTH MBIIUICHUSI, CIOCOOHOCTEH K CaMOpa3BHUTHUIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOpeaIn3allH;

— Pa3BUTHE UCCIIEAOBATEIIBCKUX YMEHUMN.

B kauectBe Gopm u MeTo10B KOHTpOss BHeaynuTopHoi CPC moryt ObITh MCIOJIB30BaHbI
CEMHUHApPCKHE 3aHATHS, 3a4EThl, TECTUPOBAHUE, KOHTPOJIbHBIE pa0OThI, MATEMATUYECKNUE JTUKTAHTbI
U JIp.

Kpurepusimu orieHku pe3ynbtatoB BHeaynuTopHoit CPC sBistoTcs:

— YpOBEHb OCBOEHUS Y4eOHOIo MaTepuaa;

— YMEHUE UCNO0Ib30BaTh TEOPETUUECKUE 3HAHUS NPU BBIMOTHEHUH IPAKTUUECKUX 3aj1ay;

— 000CHOBAaHHOCTb M YETKOCTb U3JIOKEHUS OTBETA;

— ohopmiieHne MaTtepualia B COOTBETCTBUH C TPEOOBAaHUSAMMU.

Kontpois pe3ynpraroB BHeayiuTopHOi CPC MOXKET OCyIIeCTBIAThCS B IIpeeaax BpeMeHH,
OTBEJICHHOT0 Ha oOs3aTeNbHble yuyeOHbIe 3aHATUSA U BHeayauTopHyto CPC, MoXeT npoxoauTsh B
NUCbMEHHOW, YCTHOM MM cMelaHHOW ¢opme, C MpeICTaBICHUEM MPOAYKTa TBOPYECKOH
JESITEIIBHOCTH CTYJIEHTA.

Buasl CPC:

— N0 OBJIA/JICHUI0 3HAHUSIMHM: aHAU3 TEKCTa y4yeOHHKa, TOMOJHUTEIBHON JUTEpaTypHl,
COCTaBJICHUE IJIAHA;

— M0 3aKpeIUIeHUI0 ¥ CHCTeMaTH3aluM 3HaHMii: padoTa ¢ KOHCIIEKTOM JIEKLIMH, paboTa ¢
y4€OHUKOM, JTOTIOJHUTEIBHON JTUTEpaTypOoi, OArOTOBKA JOKJIA0B;

— 1o (OpPMHPOBAHHI0O YMEHHMIl M HABBIKOB: pEIICHHE NPOOJIEMHBIX BOIPOCOB MpHU
MOJIFOTOBKE K SK3aMEHY.

IIpumepnast TemaTuka pedepartos:

HenpepbiBHbIE 1p0o0OH.

[IpumeHeHue CloXKHBIX MPOLIEHTOB B SKOHOMUYECKHUX pacyeTax.
[TapannenpHOE MPOEKTUPOBAHMUE.

CpenHue 3HaYEHUS U UX IPUMEHEHHUE B CTATUCTHUKE.
BexTopHoe 3aaHue NpsMBIX U INIOCKOCTEN B TPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJIeOaHUH.

I'paduueckoe perieHne ypaBHEHUN 1 HEPABEHCTB.
[IpaBuiibHBIE U TONYIPAaBUILHBIE MHOTOTPAHHUKHU.
Konnyeckue ceueHus ¥ UX NPUMEHEHUE B TEXHUKE.

10 [Tonstue nuddepennmana u ero NPUIOKEHUS.

11. Cxembl OBTOPHBIX UCTIBITAHUN bepHymu.

12. UccnenoBanue ypaBHEHHUI H HEPABCHCTB C TTAPAMETPOM.

wCoNoOR~wWNE
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2.4.5. [lepeyeHb y4eOHO-METOAMYECKOT0 00eCcIeYeHHUsI 1JIs1 CAMOCTOATEIbHOI PadoThl
00y4JaIMXCcs MO AUCHUIIIHHE

Ha camocTosiTenbHyt0 paboTy o0yJaronuxcsi oTBoauTces 64 yaca yaeOHOro BpeMEHH.

Ne

HaunmenoBanue

pasacia, TEMBI, BUa

CPC

[Tepeuens y4eOHO-METOMMYECKOTO OOCCIICUeHUsI UCIHUILINHBL T10
BBITIOJTHEHUIO CAMOCTOSITEIIbHOM paboThI

2

3

Beenenue.

1. Boromono, H. B. Maremaruka : yueOonuk mis CIIO / H. B.
boromoros, I1. . Camoiinenko. — 5-e u3zm., nepepad. u mon. — M. :
W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum nocryna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. bammakoB, Mapk VBanoBuu. Martemaruka: anreOpa W Hayaia
MaTeMaTHYecKoro aHammza, reomerpus [Tekcr] : yueOHMK ams
HCIIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHbIX YUPEKIACHUN
CIIO Ha 6a3e OCHOBHOro oOmIeEro OOpa30BaHHsS C MMOJIYYCHHEM
cpenHero obmero obpa3zosanus / M. W. bammMakos. - 4-¢ u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

obpaszoBanue. O0meoOpa3oBarenbHble qucHUIUHHEE). - ISBN 978-5-
44

Auredpa

1. Boromono, H. B. Maremaruka : yuebnmk mis CIIO / H. B.
boromomos, I1. . Camoiinenko. — 5-¢ u3zm., nepepad. u mon. — M. :
W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanme). — ISBN 978-5-534-02325-1. —
Pexxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. bammakoB, Mapk lBaHoBuu. MaremaTuka: anreOpa M Hadajia
MaTeMaTH4ecKoro axanusa, reomerpus [Tekcr] : yueOHuK s
HCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKIACHUIN
CIIO na 6a3e OCHOBHOrO o0O0mIEro 00pa3oBaHMS C MOJYYEHUEM
cpennero obmero odpa3zosanus / M. U. bammakos. - 4-e u3sn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe

obpaszoBanue. OOmeoOpa3oBarenbHble TUCIUIUHHEE). - ISBN 978-5-
44

YpaBHeHnust
HepaBeHCTBa

U

1. boromonos, H. B. Marematuka : yueObnux nns CIIO / H. B.
boromonos, I1. Y. Camoitnenko. — 5-e u3a., nepepad. u gon. — M. :
W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pesxxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.

2. bammakoB, Mapk lBanoBuu. MaremaTuka: airebpa M Hadajia
MaTeMaTHYecKoro axanusa, reomerpus [Tekcr] : yueOHuK s
HCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKIACHUIN
CIIO na 6a3e OCHOBHOTO 0OWIEro 00pa3oBaHMA C TOJYYEHUEM
cpennero obmero odpazosanus / M. . bammakos. - 4-e usn., crep. -
MockBa : Axagemwus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe

obpaszoBanue. OOmeoOpa3oBarenbHble TUCIUIUHHEE). - ISBN 978-5-
44

OcCHOBBI

1. boromonos, H. B. Maremaruka : yuebnux g CIIO / H. B.

27



http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94

TPUTOHOMETPUH Bboromoros, I1. . Camoiinenko. — 5-e u3zm., mepepad. u mon. — M. :
WznarensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum nocryna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
2. bammakoB, Mapk VBanoBuu. Martemaruka: anreOpa W Hayana
MaTeMaTHYeCcKoro aHaiusa, reomerpust [Tekcr] : y4eOHUK IS
WCIOJIB30BaHUS B y4eOHOM Ipoliecce 00pa3oBaTeNbHbIX YUPESKICHUN
CIIO na 06a3ze OCHOBHOIro OOIIEro o0Opa3oBaHUs C IOJy4YEeHHUEM
cpenHero obmero obpa3zosanusi / M. W. bammmakos. - 4-¢ u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe
obpaszoBanue. O0meoOpa3oBarenbHbie qUCHUIUHHEI). - ISBN 978-5-
44

DyHKUIUH, ux|1l. boromonos, H. B. Maremartuka : yueOnuk mis CIIO / H. B.

CBOIiCTBA u|boromoros, I1. . Camoiinenko. — 5-e u3a., nepepad. u mon. — M. :

rpaguKu W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

Hauana 1. BoromonoB, H. B. Maremaruka : yueObnmk s CIIO / H. B.

MaTemaruieckoro |boromonos, I1. M. Camoiinenko. — 5-e usn., nepepad. u non. — M. :

a”Hamn3a W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
2. bammakoB, Mapk VBanoBuu. Martemaruka: anreOpa W Hayana
MaTeMaTHYeCKoro aHaiuza, reomerpus [Tekcr] : y4eOHUK IS
HCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKICHUIN
CIIO na 6a3e OCHOBHOro o00OmEero oOpa3oBaHMs C MOJYYEHHUEM
cpennero obmero odpazosanus / M. U. bammakos. - 4-e u3sn., crep. -
Mocksa : Axanemus, 2017. - 253 c. : un. - (IIpopeccuonansHoe
oOpazoBanue. Ob6meoOpasoBaTenbHble quCcUILIHHEEL). - ISBN 978-5-
44
1. boromonos, H. B. Marematuka : yueObnux nns CIIO / H. B.

Kom6unaropuka, |boromornos, I1. M. Camoiinenko. — 5-e u3n., nepepad. u gon. — M. :

CTATHCTHKA u|UznarensctBo  IOpaiit, 2017. — 396 c. — (Cepus

Teopust [Ipodeccuonansuoe obpazosanue). — ISBN 978-5-534-02325-1. —

BEpPOSITHOCTEN Pexxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
1. boromonos, H. B. Maremaruka : yuebnuk mns CIIO / H. B.
Boromonos, I1. . Camoiinenko. — 5-e uzn., nepepad. u mon. — M. :
M3parensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pesxxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

I'eomerpust 2. bammakoB, Mapk MBanoBuu. MatemaTtuka: anreOpa W Hadaia

MaTeMaTHYecKoro axanusa, reomerpus [Tekcr] : yueOHuK s
WCIIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa30BaTeIbHbIX YUpPEKICHUN
CIIO na 6a3e OCHOBHOTO 0OWIEro 00pa3oBaHMS C MOJYYEHUEM
cpennero obmero odpaszosanus / M. . bammakos. - 4-e usn., crep. -
MockBa : Axagemwus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe
obpaszoBanne. O0OneoOpa3oBarenbHbie qucUIUHHEb). - ISBN 978-5-

28



http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
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3. OBPA3OBATEJIBHBIE TEXHOJIOT U

Oco0eHHOCTh (efiepaTbHBIX TOCYIAPCTBEHHBIX 00Pa30BAaTEIbHBIX CTAaHAAPTOB 00Opa3oBaHUS
— 3TO MX JESATENIbHOCTHBIN XapakTep, KOTOpPbI CTaBUT TJaBHOM 3a7auell pa3BUTHE JHYHOCTU
00yyJaromierocs.

[TocraBnenHas 3afaya MO3BOJIAET NMPEBPATUTh TPAAULIMOHHOE OOydeHHE, HAlpaBiICHHOE Ha
HAKOIJICHUE 3HAHWM, YMEHUH, HaBBIKOB, B MPOIECC PA3BUTHUA JHUYHOCTH CTYAEHTAa, a UMEHHO
BHEJ[PEHHE COBPEMEHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTUI. YXO OT TPaJUIMOHHOTO 3aHITHS Yepe3
UCTIOJIb30BaHUE B TpoIecce OOydeHUs HOBBIX TEXHOJIOTHI MO3BOJSET YCTPAaHUTh OJHOOOpasue
00pa3oBaTesbHOI cpefibl U MOHOTOHHOCTh Y4eOHOT0 MpoIiecca, CO3AacT YCIOBUS AJIi CMEHBI BUJIOB
NEeSTeIbHOCTH  OOy4YaloOIIMXCs, IO3BOJUT  PEajn30BaTh NPUHIMIBI  3J0POBbECOECPEIKEHHUS.
PexoMenayeTcsi oCcyIiecTBIsATh BEIOOP TEXHOJIOTHH B 3aBUCMMOCTU OT MPEAMETHOTO COJCp)KaHUS,
Heneil 3aHATHSA, YPOBHS MOJTOTOBJICHHOCTH OOYYaroIIMXCs, BO3MOXXHOCTH YIOBJIETBOPEHHS HX
00pa3oBaTeNbHbIX 3alIPOCOB U UX BO3PACTHOMN KaTErOPHUU.

B ycnoBusix peanmuzamuu TpeboBanuit PI'OC nHambosnee akTyalbHBIMH IPH H3YYECHHH
MaTeMaTHKU CTAHOBATCS CleayIoIIre o0pa3oBaTelIbHbIE TEXHOIOTHU:

1) AMYHOCTHO-/ACATEIbHASL TEXHOJIOTHSI;

2) urpoBasi TEXHOJIOTHUSI;

3) pa3BuBaroias TEXHOJIOTHS,

4) 310poBbecOeperarorias TeXHOJIOTHS;

5) nHPOKOMMYHUKAITMOHHAS TEXHOJIOTHA.

3.1.00pa3oBaTe/bHbIC TEXHOJIOTMH NPH NPOBeICHNH JIEKIHil

Ne Tema Bunsl npumenseMbIx Kou-Bo
00pa3oBaTeNbHBIX TEXHOJIOTUHN | wYac

1 2 3 4
1. Bsenenue JInynocTHO-AEeATEIbHAS
TEXHOJIOTHS;
pa3BUBAIOLLAsl TEXHOJIOTUS
2. Tema 1.1. PazButne nousTus o 4yncie JInynocTHO-EATEIBHAS 2
TEXHOJIOTHS;
pa3BUBAIOLLAsl TEXHOJIOTUS
3. Tema 1.2. KopHu, crenenu u norapu@mbl JInynOCTHO-EATEBHAS 6
TEXHOJIOTHUS;
Pa3BUBAOIIAs TEXHOJIOTHUS
4. Tema 2.1. YpaBHEHUs U CUCTEMBI YpaBHEHUM JInynocTHO-EesATEIbHAS 2
TEXHOJIOTHS;
Pa3BUBAIOILAs] TEXHOJIOTUS
5. Tewma 2.2. HepaBenctBa JlnuHoCTHO-IEsATEIBHAS 2
TEXHOJIOTHS;
pa3BUBAOIIAS TEXHOJIOTHUS
6. Tema 3.1. OCHOBHEIE TOHATHUS JIM9YHOCTHO-eATeNbHAS 2
TEXHOJIOTHS;
Pa3BUBAIOILAs] TEXHOJIOTUS
7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUUYECKHE JInynOCTHO-EATENBHAS 2
TOXECTBA TEXHOJIOTHS;
Pa3BUBAOIIAS] TEXHOJIOTHUS

N
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Tewma 3.3 IIpeoOpa3zoBanust MPOCTEHIITNX
TPUTOHOMETPUYECKUX BBIPAKEHUN

JInyHOCTHO-IEATENbLHAS
TCXHOJIOTUA,
pa3BUBAOIIAS] TEXHOJIOTHS

Tema 3.4. TpuroHomMeTpudeCcKue ypaBHEHUS U
HEpaBEHCTBA

JIny"HOCTHO-EeATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOIIAS TEXHOJIOTHUS

10.

Tema 4.1 ®ynknuu. CBoicTBa (QYHKIIHM.
OO6parnble QyHKIIH

HH‘IHOCTHO'I{CHTCJ’IBH&H
TCXHOJIOI'HAA,
pasBuBaroniasl TCXHOJIOI'UA

11.

Tema 4.2. CtenieHHBIC, ITIOKA3aTCIBHEIC,
JOrapu(pMHUUECKUE U TPUTOHOMETPUYECKHE
¢ynkunu. OGpaTHBIE TPUTOHOMETPHUYECKUE

byHKIUHA

JIny"HOCTHO-EeATENbHAS
TEXHOJIOTHS,
pa3BHUBAIOILAS TEXHOJIOTHUS

12.

Tema 5.1. IlocnenoBaTeILHOCTH.

JIN4HOCTHO- eI TeabHAs
TCXHOJIOT'HA,
pa3BUBaromasg TCXHOJIOTHUA

13.

Tema 5.2. [IpousBoanHas

JIny"HOCTHO-EeATENbHAS
TEXHOJIOTHS,
pa3BHUBAIOIIAS TEXHOJIOTHUS

14.

Tema 5.3. IlepBooOpa3Hast 1 HHTErpajl

JINYHOCTHO- eI TenbHAs
TCXHOJIOT'HAA,
pa3BUBaromasg TCXHOJIOTHUA

15.

Tema 6.1 DneMeHTH KOMOMHATOPUKHU

JINYHOCTHO- eI TenbHAs
TCXHOJIOT'HAA,
pa3BUBaromasg TCXHOJIOTHUA

16.

Tema 6.2. DneMeHTBI TEOPUH BEPOSTHOCTEN

JIny"HOCTHO-EeATENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

17.

Tema 6.3. Di1eMeHTHI MATEMATHUYECKOM
CTAaTUCTHAKH

JIMYHOCTHO-AEATEIbHAs
TCXHOJIOTHA,
pa3BuBaromiadg TCXHOJIOI'UA

18.

Tema 7.1 KoopinHATHI U BEKTOPBI

WNHpoxkoMMyHUKalIMOHHAS
TEXHOJIOTUS;
310poBBecOeperaronas
TEXHOJIOTHUSI

19.

Tema 7.2. IlpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

NHpoxkoMMyHUKalIMOHHAS
TEXHOJIOTUS;
310poBBecOeperaronas
TEXHOJIOTUSI

20.

Tema 7.3. MHOrorpaHHUKH

NnpoxkoMMyHUKaIIMOHHAS
TEXHOJIOTUS;
310pOBBeEcOeperaromas
TEXHOJIOTHUSI

21.

Tema 7.4. Tena v MOBEPXHOCTH BpaIEHUS

NnpoxoMMyHUKalIMOHHAS
TEXHOJIOTUS;
310pOBBeEcOeperaronmas
TEXHOJIOTHUS
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22. Tewma 7.5. I3mMepeHust B reoMeTpUHA NudpoxomMmyHHUKaAITMOHHAS 2
TEXHOJIOTHSI;
3I0poBbecOeperaroas
TEXHOJIOT s
3.2. O6pa3oBare/ibHbIe TEXHOJOTHH MPHU MPOBeIEHUN NPAKTUYECKUX 3AaHATHI
Ne Tewma 3anaTHA Buns! npumeHseMbIx Koa.
o0pa3oBaTeNbHbIX TEXHOJIIOTUN | Yac
1. Beenenue JIn4yHOCTHO-EATEIbHAS
TEXHOJIOTHS;
pa3BUBarOIasl TEXHOJIOTHS
2. Tema 1.1. Pa3zButre nOHIATHS O UHCIIE JInyHOCTHO-IEATENbHA 2
TEXHOJIOTHS;
pa3BUBAIOILAS TEXHOJIOTUS
3. Tema 1.2. KopHu, crenenu u iorapupmsl JInynOCTHO-EATEIBHAS 12
TEXHOJIOTHS;
pa3BUBarOIIas TEXHOJIOTHS
4, Tema 2.1. YpaBHeHUs U CUCTEMBI YpaBHEHUU JIMYHOCTHO-IesiTeNbHAS 6
TEXHOJIOTHS;
pa3BUBAIOILAs TEXHOJIOTUS
5. Tema 2.2. HepaBeHncTBa JInynOCTHO-EATEIBHAS 6
TEXHOJIOTHS;
pa3BUBarOIIas TEXHOJIOTHS
6. Tema 3.1. OCHOBHBEIE MOHATHUS JIM9YHOCTHO-eATenbHAas 2
TEXHOJIOTHS;
pa3BUBAIOIAS TEXHOJIOTHUS
7. Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE JInyHOCTHO-EATEIBHAS 4
TOKJIECTBA TEXHOJIOTHS;
pa3BHBarOIIas TEXHOJIOTHS
8. Tema 3.3 [IpeoOpa3oBanus NpOCTEHIINX JInynocTHO-AEATEIbHAS 2
TPUTOHOMETPUYECKUX BBIPAKEHUHN TEXHOJIOTHS;
pa3BUBAIOIAs TEXHOJIOTHUS
9. Tema 3.4. Tpuronomerpuyeckue ypaBHeHUs U JInyHOCTHO-EATEIBHAS 2
HEpaBEHCTBA TEXHOJIOTHS;
pa3BUBarOIIast TEXHOJIOTHS
10. Tema 4.1 @ynkuuun. CoiicTBa QyHKIHUIA. JInynoCTHO-AEATEIBHAS 6
O6parsbie GyHKIIHH TEXHOJIOTHS;
Pa3BUBAIOIIAS TEXHOJIOTHUS
11. Tema 4.2. CtenneHHBIE, TOKa3aTeJILHEIE, JInaaOCTHO- eI TENbHAS 4

Jorapu(pMHUUECKUE U TPUTOHOMETPUIECKHE
¢ysakuu. OOpaTHbIE TPUTOHOMETPUYECKHE

byHKIIII

TCXHOJIOT'HA,
pasBuBaroniast TCXHOJIOTUA
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12.

Tema 5.1. IlocinenoBaTenbrHOCTH.

JInyHOCTHO-EeATENbHAS
TEXHOJIOTHSI,
pa3BHUBAKOILAS TEXHOJIOTHUS

13.

Tema 5.2. IIpousBoHast

HH‘IHOCTHO'I{CHTCJ’IBH&H
TCXHOJIOI'HA,
pasBuBaronias TCXHOJIOI'UA

14.

Tema 5.3. IlepBooOpa3Has 1 UHTETpal

JIny"HOCTHO-AEeATENbHAS
TEXHOJIOTHSI,
pa3BHUBAKOILAS TEXHOJIOTHUS

15.

Tema 6.1 DnemeHTHl KOMOMHATOPUKU

JIny"HOCTHO-AEeATENbHAS
TEXHOJIOTHS,
pa3BHUBAKOILAS TEXHOJIOTHUS

16.

Tema 6.2. DeMeHTBI TEOPUU BEPOSITHOCTEN

HH‘IHOCTHO'I{CHTCJ’IBH&H
TCXHOJIOT'HA,
pa3BUBaromas TCXHOJIOTHUA

17.

Tema 6.3. DneMeHTH MATEMATUYECKOMN
CTATUCTUKU

JIny"HOCTHO-EeATENbHAS
TEXHOJIOTHS,
pa3BHUBAIOIIAS TEXHOJIOTHUS

18.

Tema 7.1 KoopauHaThl 1 BEKTOPbI

JIN4HOCTHO- eI TenbHAs
TCXHOJIOT'HA,
pa3BUBaromas TCXHOJIOTHUA

19.

Tema 7.2. IIpsiMble U IJIOCKOCTU B IPOCTPAHCTBE

JIny"HOCTHO-EeATENbHAS
TEXHOJIOTHSI;
pa3BHUBAIOIIAS TEXHOJIOTHUS

20.

Tema 7.3. MHOrOrpaHHUKHU

JIMYHOCTHO-AEATEIbHAs
TCXHOJIOTHA,
pa3BuBaromiadg TCXHOJIOIUA

21.

Tema 7.4. Tena v MOBEPXHOCTH BpaIICHUS

JInaaoCTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

22.

Tema 7.5. I3MepeHus B reoMeTpun

JIMYHOCTHO-AEATEIbHAs
TCXHOJIOTHA,
pa3BuBaromiadg TCXHOJIOIUA
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4. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI INCHUTIJINHBI

4.1. MaTepua/IbHO-TeXHMYECKasl 0a3a, He0OX0AMMAas JIfl OCYLIEeCTBJIEHUsSI 00Pa30BaTeJIbHOI0
npoiecca no JMCUUIINHE

Peamuzanms yqe6H0171 JUCHUIINIMHBI OCYIICCTBIIACTCS B KaOHHeTe Mar€éMaTuku, Vil

Jumutpona, 200, aya. 501.

O06opynoBaHue yueOHOro KabuHeTa:
CHelHaTU3UPOBaHHAs MeOelIb U CUCTEMBI XpaHEHUS (JJOCKa KIacCHasi, CTOJ U CTYJ YUUTels,
CTOJIBI M CTYJIbsI YUCHUYECKHUE, KA(BI JIs1 XPAaHEHUST YIEOHBIX TOCOOHH, CHCTEMBI
XpaHeHHs TabJIHII U TJIAKaTOB);
TEXHUYECKHE CpeICTBA 00yUYeHHUs (pabodee MECTO YUUTENs: KOMITBIOTED YUUTEIs,
BUJICOITPOEKTOP, dKpaH, Juuensnontoe [10);
JIEMOHCTPAIIMOHHbBIE YIeOHO-HATIISTHBIC TTOCOOMS (KOMILIEKTHI CTEHIOB, KOMILICKTHI
TaOJIHII, TOPTPETHI BHIAAIOIINXCS MATEMAaTHKOB, KOMILIEKT HHCTPYMEHTOB KJIACCHBIX C
MarHUTHBIMH JICPKATEIISIMH );
AJIEKTPOHHBIE CPEACTBA 00YUICHHS (KOMIUICKT BUACO(DUIHMOB).

4.2 TlepeyeHb HEOOXOAUMOTO IIPOrPAMMHOI0 00eceYeHHUst

1.

Onepammonnass cucreMa Microsoft Windows 10 (mor. Ne73—-AD®/223-D3/2018 ot
06.11.2018, cornamenue Microsoft ESS 72569510);

[Taker mporpamm Microsoft Office Professional Plus (mor. Ne73—AD®/223-D3/2018 ot
06.11.2018, cornamenne Microsoft ESS 72569510);

7-zip GNULesser General Public License (cBobomHoe mporpaMMHOe oOecreueHHe, He
OTpaHUYEHO, OECCPOUHO);

WUntepuer Opaysep Google Chrome (OecrmaTHoe mnporpaMMHOE oOOecrieueHue, He
OTpaHUYEHO, OECCPOYHO);

K-Lite Codec Pack — yuuBepcanbHbIii HA0Op KOJAEKOB (KOAUPOBITHKOB-ICKOIUPOBIINKOB)
U YTHIUT JUIsl IPOCMOTpa U o0pabOTKU ayano- U Buaeogaiiios (OecriaTHoe MporpaMMHOE
o0ecrnieyeHre, He OrpaHU4YeHO, OECCPOUHO);

WinDjView — mporpamma amisi mpocMotpa ¢aiinos B popmare DIV u DjVu (cBobomnOe
porpaMmmMHoOe o0ecredeHne, He OrpaHuYeHO, OECCPOUHO);

Foxit Reader — mpukinagHoe mporpaMMHOEe OOeCleueHHe Ui MPOCMOTPA AIICKTPOHHBIX
JoKyMeHTOB B cranaapre PDF (OecriaTHOe mporpamMMHoe oOecriedeHne, He OrpaHUu€eHo,
OeccpoyHo).
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5. MIEPEYEHb OCHOBHOM /| JNOMOJHUTEJBbHON YYEBHOM JIUTEPATYPBI,
HEOBXOJIUMOM JJIs1 OCBOEHUS JUCLUIIINHBI

5.1. OcHoBHas qUTEpaTypa:

1. Boromonos, H. B. Marematuka : yueOnuk s CIIO / H. B. boromomnos, Il. W.
Cawmoiinienko. — 5-e¢ m3a., nepepad. u mon. — M. : U3marensctBo FOpaiit, 2017. — 396 ¢. —
(Cepus : IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. — Pexum gocryma :
www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D9%4

2. bammakoB, Mapk lBanoBuu. MaremaTnka: ainreOpa M Hayajga MaTEeMaTUYECKOTO
aHanuza, reomerpus [Tekcrt]: yueOHUK 1711 UCTIOIB30BaHUS B yUeOHOM Ipoliecce 00pa3oBaTeIbHbIX
yupexnenuit CIIO nHa 06a3e OCHOBHOTO 0O0IIEro oOpa3oBaHUs C TOTYYCHHEM CPETHETrOo OOIIero
obpaszoBanust / M. U. bammakos. - 4-¢ usn., crep. - MockBa: Akagemus, 2017. - 253 c. : un. -
(ITpodeccuonanproe oopazoanne. O0meoOpa3zoBaTenbHble TUCUILIMHEL). - ISBN 978-5-44

3. bammakoB, Mapk IMBanoBuu. MatemaTuka: ajreOpa W Hadaja MaTeMaTHYECKOTO
aHaymza, reomerpust [TekcT]: 3amayHmk : ydeOHOEe TOCOOWE IS HCIIOJIb30BAaHHS B y4EeOHOM
npouecce oOpazoBarenbHbIX yupexzaeHuit CIIO na 6a3e ocHOBHOro o0mero o6pazoBaHus ¢
NOJIy4eHHEeM cpeaHero obmiero obpasoBanus / M. U. bammakos. - 4-e u3a., crep. - Mocksa :
Axanemus, 2017. - 414 c. - (IlpodeccuonanbHoe oOpa3oBanue. OOie00pa3zoBaTeNbHbIC
mucrumuinael). - ISBN 978-5-4468-5127-0 68-5988-7

5.2 JlonosinuTeIbHAS JIUTEPATypa

1. baBpun, U. Y. MaremaTuka : yueOHuk u npaktukyMm mius CIIO / U. U. baBpun. — 2-e
u3n., mepepab. u mon. — M. : HzpmarenbctBo HOpaiit, 2017. — 616 c. — (Cepus
[Tpodeccuonansuoe obOpazoBanme). — ISBN 978-5-534-04101-9. — Pexum nocryna
www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-6997D8SAFADIE.

2. boromonos, H. B. Ilpakruueckue 3ansatusa 1no marematuke B 2 4. Yacts 1 : yueOHOe

nocobue ans CIIO / H. B. boromonos. — 11-e u3zn., nepepab. u gon. — M. : M3narenbcTBO
FOpaiit, 2017. — 285 c. — (Cepus : IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
01899-8. — Pexum pmocryma : www.biblio-online.ru/book/B2077BBB-EF95-4E5F-AFEL-
9AABGEBG9ALY.
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5.3. llepuoguyeckue u3IaHus:
1. XKypunan MaremaTHka B IIKOJIE
2.Dnektponnas oubnmmoreka "Msnarensckoro qoma "['pedbennukos” (Www.grebennikon.ru);
3 .ba3wl nannbix kommanuu «Mct Beroy (http://dlib.eastview.com).

5.4. Ilepeuens pecypcoB HHGOPMALNHOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « UHTEpHETY,
HEO00XOIMMBbIX /115l OCBOEHHUS TUCHUTILIHHBI

1. MuHuUCTEpPCTBO HAaykHu H© BbIcIIero oOpa3oBaHusi Poccuiickori ®Denepannu
(https://minobrnauki.gov.ru/);

2. ®enepanbubiii mopran "Poccuiickoe oopaszosanue” (http://www.edu.ru/);

3.Undopmanmonnas cucrema "ExnHoe OKHO J0CTymna K 0oOpa3zoBaTelabHBIM pecypcam”
(http://window.edu.ru/);

4.Enunas  xoiutekums —1mudpoBbIX  oOpasoBarenbHbIX  pecypcoB  (http://school-
collection.edu.ru/);

5. denepanbHblii LIEHTP WH(POPMAIIMOHHO-00pa30BaTEIbHBIX pecypcoB
(http://fcior.edu.ru/);

6. O6pa3oBarenbHbIi moptan "Yueba" (http://www.ucheba.com/);

7.1Ipoext T'ocymapcTBeHHOro HMHCTUTYTa pycckoro s3pika umenn A.C. I[lymkuna
"Oo6pa3zoBanue Ha pycckom" (https://pushkininstitute.ru/);

8. Hayunas snekrponnas oudanorexka (HOB) (http://www.elibrary.ru);

9. HarmonanbHas snektponnas oubnmoreka (http:/H36.pd/);

10. KubepJlenunka (http://cyberleninka.ru/).

11. CnpaBovHo-uH(popMairoHHslii mopran "Pycckuit s3pik" (http://gramota.ru/);

12. Ciyx6a TeMaTHYeCKUX TOIKOBBIX ciioBapeit (http://www.glossary.ru/);

13. CnoBapu u sunukiaoneauu (http://dic.academic.ru/);

14. KoncynbranT [Intoc - crpaBodHas mpaBoBasi cucTeMa (JIOCTYII O JOKaTbHOM CEeTH)

6. METOAUYECKHUE YKA3ZAHUA JJIS1 OBYUYAIOLIUXCSA ITO OCBOEHUIO
JNCHUIIVIMHBI

JlucuumimHa npeaycMaTpUBaeT JIEKIMOHHBIE U TPAKTUUYECKHUE 3aHSTHS.

VYcnemnoe wu3ydeHuWe Kypca TpeOyeT TIOCemIeHUsl JIeKIMH, aKTHBHOW paboThl Ha
NPAaKTUYECKUX 3aHATHUAX, BBIOJHEHHE BCeX Y4YEOHBIX 3aJlaHMsl IMpEerojaBaTelisi, 03HAKOMIICHHE C
OCHOBHOMW M JTOMOJHUTEIBHOM JINTEPATYPOH.
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Bo Bpems leKIMM CTYIEHT JTOJKEH BECTH KOHCIICKT.

PaboTa ¢ KOHCIEKTOM JIEKIMH MpearnosaraeT NpocMOTp KOHCIEKTa B TOT € AEHb IM0CIe
3aHIATHIH. HpI/I 3TOM HGOGXOHI/IMO INOMCTUTb MATCpUaJIbl KOHCIICKTA, KOTOPLIC BbI3bIBAIOT
3aTpyiHeHUs Uil noHuMaHus. [Ipu 3ToM oOyuaromuiics JOJDKEH CTapaTbCs HAWTHU OTBETHI Ha
3aTPYAHUTEIBHBIE BOIIPOCHI, HCIIONB3YsI PEKOMEHAYeMYIo uTepaTypy. Eciu emy camocTosTensHO
HE YJaJoch pa300paThCs B MaTrepHuaje, HeoOXOAUMO CPOPMYJINPOBaTh BONPOCHl U 0OpaTUTHCS 3a
IIOMOUIBIO K IIPETIOAABATENI0 HA KOHCYJIBTALUN WM ONMKaNIIe JeKIUH.

OOyuaroniemMycst HEOOXOIUMO PEryJiipHO OTBOJAUTH BpeMs Ui IOBTOPEHUs NMPONUIEHHOTO
MaTtcpualia, IpoOBCPAA CBOU 3HAHUA, YMCHUSA U HABBIKU 11O KOHTPOJIbHBIM BOIIPOCAM.

IIpakTHyeckHe 3aHATHUSI COCTABISAIOT BAXKHYIO 4YacTh MPO(ECCHOHAIBbHOW MOATOTOBKU
cTyaenToB. OCHOBHAs II€Jb MPOBEACHHUS MPAKTUYECKUX 3aHATHH — (POPMUPOBAHHE y CTYICHTOB
AHAJIUTUYECKOT0, TBOPUECKOTO MBILUIEHUS ITyTeM IPUOOPETEHUS IPAKTHUECKUX HABBIKOB.

MeToaudeckue yka3aHusl K MPAKTUYECKUM 3aHATHSAM 10 JUCIHIUIMHE Hapsay ¢ paboueit
nporpaMMoil u rpadukoM ydeGHOro mpoluecca OTHOCATCA K METOAMYECKHM JOKyMEHTaM,
OIIPEIEIISIOIIM YPOBEHb OpraHU3aluy U KauecTBa 00pa30BaTEIbHOIO MPOIIecca.

IIpy NOAroTOBKE K NPAKTHYECKHMM 3aHATHUSIM HEOOXOAMMO HPOCMOTPETh KOHCHEKTHI
JEKUMA M METOAWMYECKHE YKa3aHUs, PEKOMEHJIOBAaHHYIO JIMTEPATYpy IO JAHHOW TEME;
HOJrOTOBUTHCS K OTBETY Ha KOHTPOJIbHbIE BOIIPOCHI.

B XO0J€ BBIMMOJIHCHUA MHAUBUAYAJIBHOI'O 3aJaHUA IMMPAKTUYCCKOTO 3aHATUA CTYJCHT 'OTOBUT
oT4eT o0 pabore. B oTueT 3aHOCATCS pe3ynbTaThl BHIIOIHEHUS KaXKA0T0 MYHKTA 3aJaHus (rpadukuy,
TaOJMIIBI, pACYEThI, OTBETHI HA BOIIPOCHI MTYHKTOB 3aJ]aHusl, pEIICHUE MPUMEPOB U 3a7a4 U T.I1.). 3a
10 MMH 0 OKOHYaHMs 3aHATUS NpPENoJaBaTelb MPOBEPSET OObEM BBINOJIHEHHONW Ha 3aHITUU
paboThI M OTMEYAET Pe3yNIbTaT B paboueM *KypHale.

OcraBuiriecss HEBBIIOIHEHHBIMU IIYHKTBI 33JJaHUs IPAKTUYECKOTO 3aHATUS CTYJIEHT 00s3aH
J0JENIaTh CAMOCTOSATENBHO.

Ilocne mpoBepku oTyeTa IpenojaBaTellb MOKET MPOBOJUTH YCTHBIM MM MHCbMEHHBIN
OIIpOC CTYACHTOB AJIA KOHTPOJII YCBOCHHA KMU OCHOBHBIX TCOPCTUYCCKUX U NPAKTUICCKUX 3HAHUHU
10 TeMe 3aHATUS (CTYAEHTHI JTOJDKHBI 3HATh CMBICI MOJIyY€HHBIX UMM PE3yJIbTaTOB U OTBETHI Ha
KOHTPOJIbHBIE BOMpOCH). [lo pe3ymbraTam MpoOBEpKH OTYETa W ONMpPOCa BHICTABISIETCS OLEHKA 3a
IPaKTUYECKOE 3aHsTHE.

CamocrositenbHast padora ctygaeHToB (CPC) no aucuunianHe UrpaeT BaKHYIO poJib B XOJi€
BCETO y4eOHOro mpolecca.
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7. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJIA YCIIEBAEMOCTHU

7.1. lacnopT ¢oHIA OLIEHOYHBIX CPEACTB
OneHouHble CcpelICcTBa IMpeAHAa3HA4YEHbl JJIsI KOHTPOJS U OLEHKH 00pa30BaTENIbHBIX
JOCTH>KEHUI 00ydJaroMXcsi, OCBOMBIIMX MPOrpaMMy y4eOHOW AUCHUIUINHBI «MaTeMaTuka.
@DOHJ OLIEHOYHBIX CPEICTB BKIIOYAET KOHTPOJIbHBIE MAaTEPHAIbI U1 IPOBEICHUS TEKYLIEro
KOHTpPOJsE B (opMe YyCTHOrO OmNpoca, IPOBEPOYHBIX pPabOT, CAMOCTOSTEIBHBIX padoT,
KOHTPOJIbHBIX PA0OT U MPOMEKYTOYHOI aTTecTanuu B (opMe KOHTPOJIBHON pabOThI U 3K3aMEHa.
Iesnn u 3a5a4n pOHIOB OLIEHOYHBIX CPEICTB

@DOH/ABI OLICHOYHBIX CPEACTB CO3JIAI0TCS I aTTECTALMM 00YUYaIOIIMXCS € LEIbIO OLIEHKU UX
NEPCOHANBHBIX  JIOCTM)KEHUH  MOo3TamHbIM  TpeboBaHusiM  coorBercTBytomeir [IIICC3  u
IpPEICTaBIseT COOOM COBOKYIMHOCTh KOHTPOJIUPYIOIIMX MAaTEpUAJIOB, MO3BOJSIOIINX OLICHUTh
YMEHMSI, 3HAHUSI, IPAKTUUECKUN OIIBIT.

@OH/BI OLICHOYHBIX CPEACTB IO3BOJISIIOT YCTAHOBUTH COOTBETCTBHE YPOBHSI IOATOTOBKH
CTY/ICHTA Ha Ka)XJIOM dTare o0y4eHnus TpeOOBaHUAM paboueil mporpaMMbl yueOHOM TUCIIUTIIMHEL.
3agauyamMu (OHIOB OLIEHOYHBIX CPEICTB SIBISIOTCS:

— KOHTPOJIb U yIIPaBJIEHHUE MPOLIECCOM IPUOOPETEHUS CTYIEHTaMU HEOOXOIMMBIX 3HAHUN U
YMEHMM, OmNpeneseHHbIX (enepaqbHbIMU T'OCYIapCTBEHHBIMU O0pa30BaTEIbHBIMU CTAHJIApPTaMU
CIIO 1o coOoTBETCTBYIOLIEH CIIEHUATBHOCTH;

— KOHTpOJIb W YIpaBjeHue noctuwxeHueM 1enei peanusanuu [IIICC3, onpeneneHHBIX B
BUzie Habopa O0IKX U MPOPECCHOHATHHBIX KOMIIETECHIIHH BBIITYCKHHKOB;

— obecrieueHue COOTBETCTBUS pE3yJIbTaTOB o0yueHus 3aa4am Oyny1uei
npodecCHOHATIBHOMN 1€ TEIbHOCTH BBITYCKHUKA.

7.2. Kputepum olleHKH 3HAHUH

OreHKa MUCHMEHHBIX KOHTPOJIBHBIX pab0T 00yUYaIOMIMXCsl 10 MaTEMATHKE:

OTBET OLIEHUBAETCS OMMEmKOU «J», €CIU:

— paboTa BBINIOJIHEHA MTOJTHOCTHIO;

— BJIOTUYECKUX PACCYKJEHHUSIX 1 0O0CHOBAHUM PELICHUs HET MPOOEIOB U OMINOOK;

— B pEILIEHUHU HET MaTeMaTHYECKUX OIIMOOK (BO3MOXKHA OJIHa HETOYHOCTbh, OIUCKA,
KOTOpas He SIBJIAETCS CIECTBUEM HE3HAHUS MM HETIOHUMaHUs y4eOHOTO MaTepuana).

Ommemxa «4» CTaBUTCS B CIEAYIOLUIUX CIyYasix:

— paboTa BBINOJIHEHA MOJHOCTBIO, HO 0OOCHOBAHUS 1IaroB PeleHUs HelI0CTaTOYHbI (€CiIu
yMeHHE 000CHOBBIBATH PACCYKJIEHUS HE SIBJISUIOCH CTIEUaIbHBIM O0BEKTOM IPOBEPKH);

— JIOMYIIEHbI OJHA omuOKa WIM ecTh JBa — TPU HENOo4€Ta B BBIKIAIKAX, PHCYHKaX,
yeprexax Win rpadukax (€ciu 3TH BUJIbI padbOT HE SBJISIIUCH CIIEIUAIbHBIM 00BEKTOM MPOBEPKH).

Ommemxka «3» CTaBUTCH, €CIIN:

— JIOMyIIeHO Oojiee OAHOW OMIMOKM WM Oojiee JABYX — TPEX HEJOYETOB B BBIKJIAJIKAX,
yepTekax win rpadukax, Ho oOydaronuiics o61aaeT 00s3aTeIbHBIMA YMEHHUSIMHE 110 TIPOBEPSIEMOI
TeMe.

Ommemxka «2» CTaBUTCH, €CIIH:

— JIOMYIIEHBI CYIIECTBEHHBIC OIIMOKM, IMOKa3aBIIHE, YTO OOydJaromiuiics He o0Jiamaer
00s13aTeNbHBIMA YMEHHSIMH 110 JAHHOUM TeMe B TOJIHOM Mepe.

OreHKa yCTHBIX OTBETOB O0YUAIOIUXCSI 10 MATEMAaTHKE:

OTBET OLICHUBAETCS OMMEMKOU «35», €CIIN CTYJEHT:

— TIOJIHO PacKphUI COAEpKaHUE MaTepHraia B 00beMe, MPeayCMOTPEHHOM MTPOrPaMMOii;

— H3JI0XKUI MaTepMan IpaMOTHBIM SA3BIKOM, TOYHO I/ICHOJ'II)3Y$I MaTeMaTI/I'-IeCKyI-O
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONPEIEICHHOMN JIOTMUECKOU MOCIIeA0BATEIbHOCTH;

— MpPaBWJIbHO BBIMOJIHUI PUCYHKH, YEPTEKH, IPaQUKHU, COMYyTCTBYIOIIHNE OTBETY;
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— TIOKa3aJl yMEHHE WILTIOCTPUPOBATh TEOPHIO KOHKPETHBIMU IPUMEpPaMH, IPUMEHSATH €€ B
HOBOH CHUTYaITUH MPH BBITIOJTHEHUH MMPAKTHYECKOTO 3aaHHUS;

— TPOJAEMOHCTPUPOBAN  3HAaHME  TEOPHHM  paHee  H3YYEHHBIX  COMYTCTBYIOLIMX
TeM, C(OPMHPOBAHHOCTh M YCTOMYUBOCTH MCIIOJIb3YEMbIX MTPH OTBETE YMCHHUI U HaBHIKOB;

— OTBEYaJl CAMOCTOSTEIHHO, 0€3 HAaBOAIINX BOIPOCOB MPEIO/IaBaTes;

— BO3MOXHBI OJIHA — JIBE HETOYHOCTH NPU OCBEIICHHH BTOPOCTEIICHHBIX BOIPOCOB HMIIHM B
BBIKJIaJIKaX, KOTOPBIE YYCHHK JIETKO HCIIPABHJI ITOCIIC 3aMEUaHHsI YUUTEIs.

OTBET OLICHUBACTCS OMMEmKOU «4», €ClA yIOBIETBOPSICT B OCHOBHOM TPeOOBaHUSM Ha
OLIEHKY «5», HO IIPU ATOM MUMEET OJIMH U3 HEJOCTATKOB:

— B W3JIOKCHUUW JIOMYyIIEHBI HeOonbIIMe NpoOeNnbl, HE HCKa3HMBIIEE MaTEMaTHYECKOE
CoJiepKaHNE OTBETA,

— JONYIICHBI OJWH — JBa HEJ0YeTa MPHU OCBEIICHHH OCHOBHOTO COJICP)KaHHs OTBETA,
UCTIpaBJICHHBIE TIOCIIC 3aMEUaHUs IIPETI01aBaTENs;

— JONYIICHBI OIMMOKa WM Oojiee JBYX HEIOYETOB IPU OCBEIICHUH BTOPOCTEIICHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC ITOCIIE 3aMEeUaHMsl IPETI01aBaTels.

Ommemxa «3» CTaBUTCA B CIAEAYIONINX CITY4asX:

— HETOJIHO PAcKPBITO COJEPKAHWE MaTepuana (CcoaepkaHue U3JI0KEeHO (hparMeHTapHo, HE
BCErJa IOCIIE0BATEIbHO), HO IMOKa3aHO oO0Illee MOHMMAaHHWE BOMPOCa M IMPOJECMOHCTPUPOBAHBI
YMEHHUS, JIOCTaTOYHBIE JJISi YCBOCHHS MPOTPaMMHOT0 Marepuaia (ompeaeneHsl «TpeboBaHUsIME K
MaTeMaTHYECKOM MOJITOTOBKE 00YUYAIOMIMXCS» B HACTOSIICH ITPOrpaMMe 10 MaTeMaTHKE ),

— UMENUCh 3aTPYAHCHUS WM JOIYIICHBl OIIMOKM B ONPEACICHUH MaTeMaTUYeCKON
TEPMHUHOJIOTHH, YEPTEXKaX, BHIKJIAJKAX, UCIPABICHHBIC MOCIEC HECKOJIBKMX HABOJSIIMX BOIPOCOB
IperoIaBaTeds;

— CTYACHT HE CHpPaBUJICS C MPUMCHEHHUEM TEOPUH B HOBOW CHTYallMU TPU BBHIOJHCHUU
NPaKTUYECKOTO 33JaHus, HO BBIOJHII 3aJaHUsl 005S3aTENIbHOTO YPOBHS CJIOXHOCTH IO JAaHHOM
TEME;

— TpU JOCTATOYHOM 3HAHMHM TEOPETUYECKOTO MaTepuaia BBISABICHA HEIOCTaTOYHAsS
c(OPMHPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

Ommemxa «2» CTaBUTCS B CIAEAYIOLUIUX CIyYasix:

— HE pacKpbITO OCHOBHOE COJIepXKaHue yueOHOro MaTepHuana;

— OoOHapy>XeHO HE3HAaHHE YYCHHUKOM OOJIbIIed WM HamboJiee Ba)KHOM 4YacTh y4eOHOTO
MmarepHaa;

— JONYIICHbI OIMOKH B OMNpPEIEeNICHUH MOHSATHH, NPU HCIOIB30BAHUN MaTEMaTHYeCKON
TEPMUHOJIOTHH, B PUCYHKaX, 4epTexkax WIM rpaukax, B BBIKIAJKaX, KOTOpPbIE HE MCIPABICHbBI
MI0CJI€ HECKOJIBKUX HABOJSIINX BOIPOCOB MPENOIaBaTEIsl.

O6mas kinaccuduKkaius omuodoK:

IIpu oneHke 3HaHUH, YMEHUH U HABBIKOB OOYYarOIUXCS CIEAyeT YYMTHIBaTh BCE OLIMOKH
(rpyOble u HETpyObI€) U HETOUETHI.

1. I'pyObIMH cUMTAIOTCS OMINOKU:

— HE3HAaHUE OIpeeNIeHUs] OCHOBHBIX MOHSATHUH, 3aKOHOB, MPaBUJI, OCHOBHBIX IOJIOKEHHUH
TEOpHH, He3HaHHe (OopMys, OOLIETIPUHATHIX CHUMBOJIOB O00O3HAUEHWHM BEIMYMH, EIUHUIl HMX
U3MEpPEHUS;

— He3HaHWE HAaMMEHOBAHUH eTMHHII U3MEPEHUS;

— HEyMEHHE BBIIETUTh B OTBETE IJ1aBHOE;

— HEyMEHHE MPUMEHSTh 3HAHHUsI, aITOPUTMBI JIJIsl pEIICHUS 3a/1a4;

— HEYMEHHE JIeJIaTh BBIBOBI 1 0000IICHUS;

— HEyYMEHHE YUTaTh U CTPOUTH rPaduKu;

— HEyMEHHE I0JIb30BaThCs MEPBOUCTOUHUKAMHU, YYEOHUKOM U CIIPABOYHUKAMU;

— ToTeps KOPHS WIN COXpaHEHHE ITOCTOPOHHETO KOPHS;

— orOpaceiBanue 0€3 00BSICHEHUN OJTHOTO U3 HUX;

— paBHO3HAYHBIE UM OILMOKH;
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\9)

BBIYUCIUTENbHBIC OIIMOKHU, €CII OHH HE SIBIISIIOTCS] OMTUCKOM;
JIOTMYECKHUE OIINOKH.
. K HerpyObIM ommbkam ciaenyer OTHECTH:

— HETOYHOCTHb (hOPMYJIUPOBOK, OMpEAeNICHUN, MOHATHI, TEOpHil, BbI3BaHHAS HETOJIHOTOM
OXBaTa OCHOBHBIX MPHU3HAKOB OIPEACNIIEMOr0 MOHSTHUS WIM 3aMEHOM OJIHOTO - JIBYX M3 3THX

NPU3HAKOB BTOPOCTEIICHHBIMU;
— HETOYHOCTH rpaduka;

- HepaHI/IOHaHBHHﬁ MECTOA PpEIICHUA 3aaa4ud HWJIKM HEAOCTATOYHO HpO,HYMaHHBIﬁ IJ1aH
OTBCTa (HapymeHHe JIOTUKH, TOAMCHA OTACJIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTGHGHHBIMI/I);

— HepalMOoHaIbHbIE METOABI PA0OTHI CO CIIPABOYHON U IPYrOi JIUTEPaATypOii;

— HEYMEHHE peulaTh 3aJa4uu, BHIIOIHATD 33JaHus B 00ILEM BHIE.
3. Henoueramu sBISIOTCS:
— HepalroHAIbHBIC TPUEMBbI BBIYUCICHUN U IPE0Opa30BaHUI;

HeOpeKHOE BBIMOJTHEHHE 3aMKCel, YUepTexkel, cxeM, rpauKoB.

7.3. OueHo4HbIe CPeACTBA AJIsl IPOBEICHHUS TeKylel aTTecTalun

Texkyuuii KOHTPOJIb MOKET IPOBOAUTHCA B (hopme:
— (pOHTAIBHBIN OIIpOC
— HHAUBUIYAJIbHBIA YCTHBIA OIIPOC

— THACBMEHHBIN KOHTPOJIb

— TECTUPOBAHHE MO TEOPETUICCKOMY MaTEePHATY
— TmpakThueckas (J1abopaTopHas) pabora
— 3ammra pedepara
—  3aIUTa BHIMOJIHEHHOTO 33/1aHus,

— pa3paboTka npoOieMbl Kypca (IoKiIan).

OneHuBaHue Npu TEKYyIIEH aTTecTalluu

®opMma JInynsble ITpumepel
Bnanenus
aTTectaly | 3HaHUS YMmenus KayecTBa OLICHOYHBIX
u (Hapb1ki) CTyJEHTa CPEICTB
YcrHbII KoHntpous Onenka Onenka Onenka Bonpocsr
OIIpOC IO | 3HAHUH 1O YMEHHUS HAaBBIKOB CIIOCOOHOCTH IIPUJIAratoTC
TeMaM OTpe/IeNIEHHbIM | pa3nyarh paboThI ¢ OTIepaTHUBHO U b
npobiaemMam KOHKPETHbIE JUTEPATypHBl | KAYECTBEHHO
TIOHSATHUS MU OTBeuaTh Ha
VUCTOYHUKAMHU | TIOCTaBJICHHbIE
BOIPOCHI
Pedepar Kontpounb Ouenka Ouenka Ouenka Temsbl
(moxmnan) 3HaHUH 1O YMEHHUSI HaBbIKOB CIIOCOOHOCTH K pedeparoB
OIpECIIEHHBIM | pa3Inyarh paboThI ¢ CaMOCTOSITENIHO | (JI0KJIaJ10B)
npobiieMaM KOHKpETHbIE JIUTEepaTypHbl | i paboTe u MIPUJIararoTc
MOHATHUS MU aHau3y s
HUCTOYHUKAMHU | JINTEPATYPHBIX
VICTOYHUKOB
KoHnTtposnb Onenka Onenka Onenka Kontponsn
KoHnTponb | 3HaHuA YMEHMUS HaBBIKOB CIIOCOOHOCTH b€ pabOTHI
Has paboTa | TEOpETUUECKUX | paboTaTh C paboThI ¢ OTepaTHUBHO U MIPUJIararoTc
OCHOB MaTEMaTHYECK | MATEMAaTUYECK | KAUECTBEHHO s
MaTeMaTHKH. UM anmnapaToM | UM almnaparoM | peuaTh
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TSt IIOCTaBJICHHBIC

o0ecrieueHus Ha MPaKTHYECKUX

perieHus paboTax 3a1a4n

MPAKTUYCCKUX u

3a/1a4. apryMeHTHPOBAT
b PE3yAbTaThl

HpI/IMepHLIe TECTOBBIC 3a/laHUsA: HC IPCAYCMOTPCHEIL.

IIpumepHBIe BONPOCHI 1JIs1 YCTHOI'O ONpPoOca:

1./laliTe onpeneneHne KOMILJIEKCHOTO YUCIa.

2.JlaiiTe onpeieIeHue MHUMOM €MHUIIbI

3.Ha3oBuTe HaTypaJibHbIE YHCIIA.

4.Ha3oBuTe paliioHalIbHbIE YHCIA

5.Ha3oBuTE cTEEHU MHUMOM €IUHHUIBI

6.Kakue KoMIIEeKCHbIE YUCIIa HA3bIBAIOTCS PABHBIMU

7.Kakue KOMIIJIEKCHBIE YUCIIa Ha3bIBAKOTCS CONPSKEHHBIMU.

8.Kakue KOMIIJIEKCHbIE YHMCIIa HAa3bIBAIOTCS IIPOTUBOIIOIOKHBIMU

9.Kak n300paxaroTcsi KOMIUIEKCHBIE YHCIIa TEOMETPUYECKU

10.daitTe onpezenenne MOyl KOMIUIEKCHOTO YHCIa.

11.Kak HaliTH apryMeHTbl KOMIUIEKCHOTO YUCIIa

12.ITepeuncnute HOPMBI 3aITMCH KOMIUIEKCHBIX YHCEI

13Kaxk BBITIOJIHATH ICUCTBHUS HaJ KOMIUICKCHBIMHU YHCIIaMU B ainreOpandeckon hopme.
14.Ha30BUTE YKCIIO CONPSIKEHHOE KOMIIGKCHOMY Yncity Z = 2 - 31 ¥ IEPEMHOXKUB HX JTAiiTe OTBET
15.Uemy paBHBI KOPHU KBaJIPaTHOTO YPABHEHMSI C OTPULIATENIbHBIM IUCKPUMUHAHTOM.
16./laliTe onpeneneHre KOMIJIEKCHOTO YUCIa.

17.3anucaTh CBOMCTBA CTENEHU C IPOU3BOJIBHBIM IIOKA3aTEIIeM.

18.Yto Ha3pIBaeTCs Jorapu(mMom ¢ MPOU3BOIHLHBIM OCHOBAHUEM?

19.3anucaTe OCHOBHOE JIOTrapu(pMHUUECKOE TOKAECTBO.

20.IToctpouts rpaduk nokasareabHOU QyHKIUU C OCHOBaHUEM OoJbIiie 1.

21.Yto0 Ha3bIBaeTCA J0rapupmMupoBaHueM?

22.Yt0 Ha3BIBAIOT HATYpaIbHBIM JIoTapudmom?

23.3anucate GopMyIly Iepexojia OT OAHOTO OCHOBAHUS K Ipyromy?

24 HazoBute dopmynsl Kpamepa.

25.Ilepeuncinure METOABI PELIEHUS CUCTEM JIMHEWHBIX YPABHEHUN C IBYMSI HEU3BECTHBIMH.
26.Ilepeuncinre METOABI PELLIEHUS CUCTEM JIMHENHBIX YPAaBHEHUN C TPEMS HEU3BECTHBIMH.
27.Ha3oBuTe CBOWCTBA ONPEIEIIUTENS.

28.Ecnu onpeaenuTeNb paBeH HyJ0, TO CKOJIBKO PELIEHUI HMEET CUCTEMa

29.Yto Ha3pIBaeTCs PyHKIHECH?

30.Yro Takoe obaacTh onpeeseHus 1 001acTh 3HaueHUH QyHKIMnu?

31.YTo Ha3bIBaeTcs pyHKIMEH oOpaTHON JaHHOM?

32./latb onpeneneHue cIoXHON GyHKIUH.

33.IlpuBectu mpuMepsl 00paTUMbIX (PYHKIIUH.

34.1lepeuncnuTh criocoObl 3a1aHusl (PYHKIMHI, UX JOCTOMHCTBA U HEJJOCTATKH.

35.Yto HazbIBaeTcs rpa@uKkoM QyHKIUHU?

36.KaxoBbl 0cOOeHHOCTH TpapuKOB MPSIMOI 1 00paTHON GyHKIUU?

37.0T yero 3aBUCUT 00JIACTh ONpEAETIEHUs CI0KHON QYHKIUN?

38.Kak no rpaduky GpyHKIHU ONPEaeInTh, ABIsSeTCs U (YHKIUS YETHOM, HEUYETHOA.
39.YT0 Ha3bIBaeTCs MPOU3BOJAHON PyHKIIMH?

40.YT0 noka3bIBaeT MpoU3BOAHAs (GYHKIUS B TOUKe?

41.KakoB reoMeTpuIeCKHil CMBICT TTPOU3BOAHON?

42 KakoB (pU3NUECKUil CMBICIT IPOU3BOJHOM?
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43.Kakue cBOMCTBa MPOU3BOAHON BbI 3HaeTE?

44.Tlo kakuM (popmysiaM BBIYUCIISIIOTCS MPOU3BOIHBIC TPUTOHOMETPUUYECKUX (HYHKITUNA?
45.1To xakuM (opMysIaM BEIYUCISIOTCS IPOU3BOIHBIE CTENIEHHOM (DyHKIIMN?

46.11o kakuM (popmyJsiaM BBIYUCIISIOTCS MMPOU3BO/IHBIC MOKa3aTeIbHON HyHKIIUN?
47.I1o xakuM (opMyiIaM BEIYUCIISIOTCS IIPOU3BOIHBIE JOrapupMUIecKoi GyHKImn?
48.Kak BBIYUCIISAIOTCS MMPOU3BOJIHBIE CIIONKHON PyHKITUN?

49 Yo HazwiBaetcs quddepeHpanom GyHKIun?

50.Yto HeoOX0aMMO cenaTh, YTOOBI BEIYUCIUTD quddepennman GyHKum?
51.Kakoii Bu uMeeT ypaBHEHHUE KacaTelnbHOU K rpaduky dyHkuuu y= y(X)?
52.KakoB reoMeTpudeckuii cMbici nuddepenimana?

53.Kakas pyHKIIMS HA3BIBAETCSI MOHOTOHHO BO3pAaCTAIOMICi?

54 Kakast pyHKIMS Ha3pIBa€TCSI MOHOTOHHO YOBIBAFOIIICH?

55.Kak uccnenoBaTh GyHKIIHMIO HA MOHOTOHHOCTE?

56.Kakue ToOuKM Ha3bIBAIOTCA KPUTUUECKUMU?

57.Yro Ttakoe skcTpeMyM (HyHKIHUN?

58.Kak uccienoBaTh QyHKIHIO Ha SKCTPEMYM 10 MIEPBOMY MPABUITY?

59.Kak uccnenoBars (GyHKIHIO, 9TOOBI TOCTPOUTH €€ rpaduk?

60.Kak BerurcIuTh HauOOIbIIIee U HAUMEHbIIIEe 3HaYeHHE (PYHKIIUN Ha POMEKYTKE?
61.YTo sBNsIeTCS OCHOBHOM 3a/1a4eii HHTETPATbHOTO UCUHCIICHUS?

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

Kakas ¢pyHkuus Ha3pIBaeTCs NepBOOOPA3HOM 1S 3aJaHHOH (DYHKIHH?

Ecnu F(X) — nepBooOpa3nas aist f(X), To kKakuM paBEeHCTBOM CBSI3aHBI OHU MKy 000 ?
CoopmynupyiiTe TeOpeMy O CYIIECTBOBAaHHHU MIEPBOOOPA3HON (YHKIIHH.

[TepBooOpaznas omnpezensercss He0oJHO3HaUYHO. Kak 3TO HYy>KHO TOHUMATh?

[Toyemy npu HHTETPUPOBAHUY (DYHKLUH MOSIBISETCS IPOU3BOJIbHAS TIOCTOSIHHAS?
[Touemy oxHa (HYHKIMS IMEET LEIYI0 COBOKYITHOCTh IIEPBOOOPA3HBIX?

Kaxk 3anmcaTh BCIO COBOKYITHOCTD MEPBOOOPA3HBIX (YHKITHIA?

Uro Ha3pIBaeTCs HEONPEACICHHBIM HHTETPAIOM?

YeM oTnmuaeTcsi HEONpeAeICHHBIH HHTETPa OT IIepBO0Opa3HON GpyHKIIHN?

[Touemy mHTErpasl Ha3bIBACTCSI HEOTIPEICIICHHBIM?

72.Yto Ha3bIBaeTCs BEKTOPOM B MPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPBI B IPOCTPAHCTBE?

74.YemMy paBeH yroi Mex1y BEeKTOpamu?

75.Yemy paBHa AJIMHA BEKTOpa?

76.Yemy paBHO CKaJISIPHOE IIPOU3BEIEHUE BEKTOPOB?
77.Yemy paBHO BEKTOPHOE MPOU3BEICHUE BEKTOPOB?

78. HauanbHoe MoHsTHE CTepeoMeTpHH (OIpeieIeHue, OCHOBHBIE TIOHATHSA).
79.AKCHOMBI CTEPEOMETPHH.

80.CaencTBusa U3 aKCHOM.

81.B3auMHO€e pacnosoKeHue IByX MPSIMBIX B IPOCTPAHCTBE.
82.B3anMHOe pacronokeHne NpsMOil U TIOCKOCTH.
83.I1pu3Hak napauieTbHOCTH NPSIMOM U TIJIOCKOCTH.
84.1Ipu3HaK napaaenbHOCTH JBYX IIIOCKOCTEM.
85.Teopembl 0 MapaIETbHBIX MIIOCKOCTSX.

86.1Ipu3Hak NEPHEHIUKYIIPHOCTU NPSIMON U TIOCKOCTH.
87.YpaBHeHUs TIIOCKOCTH (00111€Ee).

88.IIpu3Hak NEepPHEeHIUKYIIPHOCTU ABYX IIOCKOCTEH.
89.VYcnoBre mapaIeNbHOCTH JIBYX IJIOCKOCTEM.
90.YcnoBue nepneHAUKYISIPHOCTH IBYX IIJIOCKOCTEH.
91.Yron mexnay IByMs IJIOCKOCTSIMHU.
92.ITapameTpuueckoe ypaBHEHHE MIPSIMOU B IPOCTPAHCTBE.
93.KaHOHHMYECKOE ypaBHEHUE IPSIMOM B IPOCTPAHCTBE.
94.Yto Ha3bIBaeTCs MHOTOIPaHHUKOM?
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95.11IpuBenuTe npuMepsl MHOTOTPAHHUKOB?
96.UTo0 Ha3bIBaETCS TEIOM BpalICHUS ?
97.11lpuBeauTe MpUMEPHI TE BPALLECHUS.

IIpumepHBIe KOHTPOJIbHbIE PA0OTHI
KonTpoasnas padora Nel nmo treme «KopHu, crenenu, JJorapupmsy
Bapuant Ne 1

1. Bremauciure:
2 1
a) 5—(27)3:(8)3;

6) 2°9-3° 24;
20% 3.
B) 3 e
r) 2-logs 10 —logs 4;
Il) 32 logs 5;
e) Zlogzé—logzé
log, 256
2. YHOpocTuTe BBIPOKCHHE:
3.5 6732
)T 6) v =
k™2 a

3. BeimosHUTE IEHCTBUS:
logg,; 0,005 —log, 4 0,05.

Bapuant No 2

1. Berumcnure:
2
27 3,
a) — ,
) 8

6)4-°25-2-°40;

B) * 3624 - 54;
r) 2 -log; 6 —logs 4,
H) 4310g43;

e) 11]0g24+10g112.
2. YHupocTuTe BBIpaXKCHHUE:
_ 2 5 5 —
a) 32x71° 75 6)  32a7-7 ad.
3. BrImosiHUTE JEHCTBHUS:

1
logy 45"

log,s 5 +

IIpumepHbIe NPaKTHYECKUE 3aJaHUS:
3ananue 1:

Bapnant Ne 1

1. Beruucaure:
a) 2+ 0,32 2
6)° 18- ° —12;
B) ® 1232 36;
r) 4-log, 2-log, 4 + 2;
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n) logs 200 — log: 8;
e) 104—310g105.

2. YHOpocTuTe BBIpaXKECHHUE:
2 3
3a 3)%-az 4T3 4=
a) Ba $)y7az 2) ; 0) 2n13-" 8n3.
a3
3. BeimoaHuTe IeACTBUS:

17
10g13 17 - 10g13 ng

Bapuant No 2
1. Beruucnure:
2 1
a) 3-85— 82 3;
6)0,5-° 2

15"’
B)° 16-° 4 —2°27;
r)logos 6 —logy s 12;
) logs8 _
logz 2
e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YHOpocTuTe BBIpaKCHHE:
Z E 17 —Hc 34 — 12
a)y3-y3; 0)  «x25:7 x16,
3. BrimoaHuTe aeiicTBUA:

17
log,3 17 —log43 oo

3ananme 2:
Bapuant Ne 1
Berunciuts npeaenst:

. 3x%2-17x+10 5-X o W1+z2 -1 o2+ x+1
L lim=————. Clim———=— . 3. lim ———. 4. lim=———
x5 3x° —16X+5 =53 \2x -1 >3 3z x>0 3X° + X +1

. 2x?-5x-3
5. Beraucauts npeaen pyskmuu lim——
pener by % 3x2 — 4x—15

npuX, =3 U X, =0.

Bapuant No 2
Boruancants MMpEeacibl:
_ AX®P—Tx+3 . X 1-41-x? _Bx* - x4+ 2x
L lim—————. 2. lim .3 lm=——" 4 lim—————=.
o1 3x% —2x -1 x>0 /34 x —~/3— X 0 X e X -8xT 41

. AXP—Tx-2
5. Boruucauts npeaen pyukun 1im —
X% 2X° —X—6

IIpumepHbIe camocTOsITE/IbHbIE PA0OTHI
Pao6ora 1:
Bapuant Ne 1

1. Beraucnure:

T T T
2tg(=) -[tg — + cos—
Y @1(4)[93 6]_

. 3
COS7 — 23|n7

npuX, =0 u X, =o.
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0)

cos’ 336° —cos®156” +1tg100° -tg350° tg°18’

tg®72° +ctg®162°

B) Sin(a — B),ecmucosa :g,cosﬁ __1 3=

25" 2

3 T
r) COSZa,eCJluCOSa:g nl<a <§'

3

<a<271'1/17r<ﬁ<7;

tg150° sin200°

2. Ompeznenute 3HAK BbIPAXKCHUS:

c0s320°ctg140°

. 3
3. Bpluucnure 3HaYE€HUE OCTANBHBIX TPUTOHOMETPUUECKUX (YHKLUN yria o, eciu Clga = 3

7
UT<o<—.
2

sinz(gér+a)

sin®(-a)

4. JIoKa)uTe TOXKIECTBO:
ctg® (o —27)

=1.

3T
ctg?(a - ==
9 (a 2)

5. Yupocrure: Sin(a —27) - COS(%r —a)+tg(r—a)-tg (3772- +a) +cos’ (g —a).

Bapuant Ne 2
1. Bremauciure:

sin® x —3c0s® X
2sIn° X+ C0S°~ X

, ecin tgx = 3;

221 3

0) sin(—%) +C0S %) +1g (T) —ctg (T) X

B) tg(a + B),eciu Ctgazg, O<a <%;

o 3 3r
r) COS—,ecmuCOSx =— U — <A <27.
2 5 2

sin145° ctg250°

2. OmnpenenuTe 3HAK BBIPAKECHUS:

4
COSO(Z—EI/I—<C¥<7Z'.

2

c0s315°tg200°

3. Bpluncniure 3HAYCHWE OCTAIBHBIX TPHTOHOMETPUYECKUX (QYHKOMHA yria o,

€CJIIn

4. Jloxaxute TO)AECTBO: tgor -t9f + (tgar +1gp) - ctg(ar + ) =1.

r N N
5V . COS(—)-COS(—) —SINn(—) -SIn(—).
IpoCTUTE (4) (6) (4) (6)

Pa6ora 2:
1°. c'= 8°.
2°, (x4 = 9°,
B wactHocTu, X = 120
2\ .
X =
( 12°.
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(tgx)’ =
(ctgx)’ =
(arcsinx)’ =
(arccosx)’ =
(arctgx)' =



(Igx)" =

3°. (kx+b)' =
4°, (aX)! _
X\ _
B gwacTHOCTH, (€)' =
5°. (log, x)' =
B uacTtHOCTH, (Inx)" =
6°. (sinx)’ =
7°. (cosx)’ =
Pao6ora 3:
3anucarh TaOJMYHBIC HHTETPAJIBL:
1°.  Jodx =
2°. Jxadx =
3 (2
X
4°, I adx =
5°. jcos xdx =
6°. jsin xdx =
dx
7°. =
I cos® X
dx
8°. =
I sin? x
9°. jd—x -
a’—x*
dx
10°. =
I a?+x°

13°.  (arcctgy)’ =

I[TPABUJIA JUDODEPEHIIMPOBAHUWA
14°.  (u+v) =

15°.  (uU-v)'=

16°.  (uv)'=

17°.  (cu)' =

18°. (Ej
\"

9
B wactHOCTH, v .
I[TPON3BOJHAA CJIIO2KHOU ®YHKIINN

19°. fp(¥) =

B uacrtHOCTH, Idx =

Iexdx:

B gacTHOCTH,

B yactHoctu IL =
BRI
dx

B ywacTtHOCTH, I > =
1+x

7.4.01eHOYHBbIE CPeACTBA /ISl IPOBEACHHUS MIPOMEKYTOYHOM aTTeCTALNH
ITpoMexyTouHas aTTecTanus

. JInuneie [Tpumepsr

®opmMma [IpakTrueckui

3HaHUsA YMmenus KauecTBa OLICHOYHBIX
aTTeCcTaluu OTIBIT (BNIA/IETD)

CTYJEHTa CPEICTB

Kontponbn | KonTpoas Ouenka Ouenka Ouenka KonrtponbHas
ast pabota 3HAHUS YMEHUS periaTh | HABBIKOB CIOCOOHOCTH | paboTta

OCHOBHBIX TUIIOBBIE JIOTHYECKOT0 IPaMOTHO U | IpWJaraercs

onpejeNneHull, | 3agauu B | MBIIJICHUS] TIPU | YETKO
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TeopeM, obnacTtu peleHny  3ajad | u3jarathb
dbopmy, npodeccronans | B obnactu | Marepuall B
IpaBUI U Tp. | HOR npogeccuoHasb | MUCbMEHHOM
B MaTEMaTHKE | JESATEIbHOCTH. | HOM BUJIE
Onenka JeSITeNbHOCTH
YMEHUS
IIOHUMATh U
YMETh
IPUMEHATh HA
IIPaKTUKE
TEOPETUUECKUI
MaTepua
DK3aMeH KonTposnb I'pamoTHO Ouenka Bonpocet  u
3HaHUS u3JaraTh CIIOCOOHOCTH | OHMIIETHI
OCHOBHBIX TEOPETUYECKUN IpaMOTHO U | IPUJIAraroTcs
ONpENEICHUM, | MaTepuan u YETKO
TeopeM, yMEJIo u3jaraTb XoJ
bopmy, MPUMEHSTh €Tro pelieHus
IOpaBUI U Tp. | IPU  PELICHUU 3a1a4 B
B MaTEMaTHKE | MPAKTUUYECKUX obnacTu
3aja4 npodeccuona
JIBHON
JeSTeNbHOCT
"
apryMeHTHpO
BaTh
pe3yJbTaThl
7.4.1 IllpuMepHbIe BONPOCHI /151 NPOBeE/IeHNs MPOMEKYTOYHOI aTTecTalMu:
1. Lensie u panuoHaibHble uKcia. JlelcTBUTENbHBIE ynciaa. AOCONIOTHAS U OTHOCHUTEIbHAS
MOTPEIIHOCTH.
2. Kopnu u crenenu, ux cBoicTBa.
3. Jlorapudm: ompenenenue u  cBoiicTBa. Buapl norapudmon. IlpaBuna pedictBuil ¢
norapudmamu.
4. Jlorapudmuueckue ypaBHeHHs U HepaBeHCTBA. CIIOCOOBI PElIeHHUS.
S. [TokazarenbHble ypaBHEHUS U HepaBeHCTBA. CIIOCOOBI peleHus!.
6. Pagunannas Mepa yrma. COOTHOIIEHUS MEXIy TpajdyCHOW M paJMaHHOM MepaMu YIJia.
CuHyCc, KOCHMHYC, TaHI'€HC, KOTaHTE€HC uucia. TpuroHomerpuuyeckue (YHKIUU YUCIOBOTO
apryMeHTa, 3HaK{ MX 3HAYCHHH.
7. OcHoBHbBIE TpUTOHOMETpHUECKHE ToxzaecTBa. Dopmynsl npuseneHus. CUHYC M KOCHUHYC
JIBOMHOTO yria.
8. [Ipocreiimme TpPUroHOMETPUYECKNE YPaBHEHUS. PenieHne TpUroHOMEeTpUYECKUX YPaBHEHUI
9. Oynkiun. Crioco6s! 3ananus Gynkun. CpoiictBa pyHkunid. CroxxHas GyHKIUS.
10. CrenenHas GyHKIMS: OINlpe/ielIeHne, CBOMCTBa U rpaduKu
11.  Tloka3arenbHas (yHKLHUS: ONpeIeIeHUe, CBOMCTBA U rpaduKu
12.  Jlorapudmudeckas GyHKIHS: OTPEIEICHNE, CBOICTBA U TPpadUKH.
13.  Cunyc, KOCHHYC, UX CBOMCTBA U rpauKH.
14. TaHreHc, KOTaHTeHC, X CBOMCTBA U rpaduKH.
15.  IlpeoGpa3oBanusi rpacdukoB. IlapamienbHblil NMepeHOC, CUMMETPHUS OTHOCHUTENBHO Ocei
KOOpJIMHAT 1 Havajia KOOPJAMHAT, pacTsHKEHHUE U CHKaTue.
16.  IlpousBogHas: onpeaenaeHue, FEOMETPUIECKUN U PU3HMUECKUIT CMBICI.

17.  IlpaBuna u ¢popmyinsl nuddepenupoBanus GyHKIUH.
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18.  HeoOxomumble ¥ JOCTaTOYHBIE YCIOBHMS BO3pacTaHus M yObIBaHUS  (PYHKIUH,
CYIIECTBOBAHMUS 3KCTPEMyMa.

19.  HeoOxomumble W JOCTaTOYHBIE YCJOBHS BBIMTYKJIOCTH M BOTHYTOCTH Tpaduka (QyHKIUH.
OnpezneneHye TOYKH neperuoa.

20.  HawuOombIiee n HauMeHblIee 3HAYCHUS (YHKIIUN HA TPOMEKYTKE.

21. O6mas cxema nmoctpoeHust rpadukoB GYHKIIUN ¢ TTOMOIIBIO TIPOU3BOIHOM.

22.  llepBooOpa3zHnas: onpenenenue. HeompeneneHHblit HHTErpall: OrpeeieHue U CBOUCTBA.

23.  ®opmyibl uHTErpUpoBaHusi. CriocoObl BEIYMCICHHS HEOIIPEACIEHHOIO HHTErpaa.

24. OnpeneneHHblil MHTErpaj: OlpeieIeHUe, FTEOMETPUUECKUN CMBICT U CBOMCTBA.

25.  KpuBonuHeliHass Tpameuus: IOHSATHE, CIIOCOObI BBIYMCICHUS IUIOIAAM C IOMOUIBIO
OTIpeNIeIEHHOTO HHTETpaa.

26. OCHOBHBIE TIOHITHSI KOMOMHATOPUKH.

27.  CoObitusa. Kinaccuueckoe omnpeieneHHe BEPOSTHOCTH. TeopeMbl CIOKEHHUS U YMHOKCHHS
BEPOSATHOCTEM.

28. Bekrop: onpenenenue u aeictBus Hag HUMU. CBoWCTBa AEMCTBUI HaJl BEKTOPaMHU.

29.  IloHsATHe mpPSIMOYrOJbHOM JEKapTOBOM CHUCTEMbl KOOpAMHAT Ha IUIOCKOCTH U B
npocrpaHcTse. [IpaBuia neicTBUI HaJ| BEKTOPaMH, 3aJaHHBIMU KOOPAMHATAMU.

30.  OcHOBHBIE NOHATHUS CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

31. B3anMHOe pacnosioKeHue npsAMBIX, MNPSAMOM UM INIOCKOCTH, JBYX IIIOCKOCTEM B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O MAPAILIEIBHOCTH MPSIMOM U IIOCKOCTH.

32. [TonsATHE yriia MEXIy CKPEUIMBAIOIIMMHUCS NpAMBIMU. [IpH3HAK mMapauienbHOCTH JIBYX
IUIOCKOCTEH, CBOMCTBA MapalleIbHbIX MIIOCKOCTEH.

33.  IlepneHAuMKYIApHOCTH NPSAMON M IUIOCKOCTH. 3aBHCHMOCTb MEXIY NapajlieIbHOCTHIO U
HEePIEHIUKYIAPHOCTBIO MPSIMBIX U MJIOCKOCTEH.

34.  llepnenaukynsp u HakIoHHas. OCHOBHBIE TEOPEMBI O MEPIICHANKYISIPE U HAKJIOHHOH.

35.  VYros Mexay OpsMOH U IIIOCKOCThIO. TeopeMa o TpEX NMeprneHuKyspax.

36.  IloHaTus ABYrpaHHOTO yIya, JMHEHHOTO yIia, yrila MEXAY IUIOCKOCTsIMH. OCHOBHBIE
TEOPEMBI.

37. IlepneHquKyISIPHOCTD JBYX IJIOCKOCTEM.

38.  MHuororpannuk. [ToBepxHOCTh MHOTOrpaHHMKA. [IpaBUIbHBIE MHOTOTPAaHHUKH.

39.  Tlpusma: onpenencuue u Buabl. CedeHHE B MPU3Max.

40. [Tapannenenunen. Ceuenue B napaienenumnese. OCHOBHbIE TEOPEMBI.

41.  Ilupamupa: onpenenenue. [IpaBuibHas nupamua.

42.  unuHap M KOHYC: ollpeiesieHue U cBoicTBa. CeueHus.

43.  llap u cdepa: onpeeneHne U CBOWCTBA.

44, O0beM reoMeTpUUYECKOTO Tela: TIOHATHE U OCHOBHBIE ()OPMYIIBI.

7.4.2. IlpuMepHbIe 3a1a4M /151 IPOBeJeHUsI IPOMEKYTOUYHON aTTeCTALUH

Bapunant Ne 1
Pemmre ypanenue: (x — 3)% + (x — 4)? — (x — 5)% — x = 24.
6x+2>3x—4,

2. Pemmte CUCTCMY HCPABCHCTB! 2%+ 1> 4x — 7.

5x+ 3y + 3z =48,

3. Pemmre crcteMy ypaBHEHHUH C MOMOIIBIO OMPEEIUTENei cucTeMbl: 2X + 6y — 3z = 18,
8x -3y +2z=21.

4. Pemmre ypaBHenus: a) logs x = 2logs 3 + %logS 49 — %logs 27,
0)9* —2-3* =63.

T
5. Brrunciure: =
cos? T
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. . 3
6. Boruncnute 3HaueHHE OCTANBbHBIX TPUTOHOMETPUYECKUX (PYHKIMM yria o, eclu sina = — "

u§<a<n.

7 Z1+2z,
: JU1s1 3a1aHHBIXZ1, Z;, Z3, Z4 BBIYUCIIATH BBIPAKCHUC ~——

Z1 = 3 + i,Zz = -2 + 3i,Z3 =4 - 21:,24_ = 4i.

, €CITH

23— Z4

Bapuant Ne 2
1. Pemmre ypaBuenue: 5x +4 5x —4 —10(x —2) = 4.
3x — 8 < 2x — 10,

2. Pemnre cucreMy HEpaBeHCTB:
Y HEP 2 —5x>6—6x.
5x -3y +4z =6,
3. PemmTe cucteMy ypaBHEHHI ¢ TIOMOIIBIO OnpenenuTeneii cucremel:  2x —y —z =0,
x—2y+z=0.
4. Pemmute ypaBHeHus: a) logf x +logix = 6;
2 2
0) 5**1 —3.5%72 = 122,
T T A . T
3ctg—+tg- tg—-t+sin— -
5. Brrunciure: 6 3 4 _ 6
2—cosm—2 sin>
o 3
6. BreruncnuTe 3HaYCHUE OCTALHBIX TPUTOHOMETPUYCCKUX (PYHKIIMHA yIIIa o, eCH COS & = -

3
I/I7n<a<27'[.

Z1—Z
7. Jl11 3aIaHHBIXZ4, Z3, Z3, Z4 BBIYMCIUTH BBIPAKECHUE Z:_Zi

, €CITH

Zq =_3_i,22 =2_2i,Z3 = 3+2i,Z4=5.

7.4.3 IlpumepHbIe 3aJaHUS 1 IOATOTOBKH K IK3aMeHy

1. [Toctpouts rpaduk pynkuuu Y =3* —2
2. [Toctpouts rpadux pynkuuu y = 3 + sin 2x.
3. Haiinure obnacte onpenenenust pynkuuun y = log,(8 —x), y= x+ 1.
4. Uccnemyiite QyHKIMIO HAa YETHOCT Y = X2 COS X.
5
5. Haiitu f°(1),ecmu f (X) = — + 4e”
X
x? e*
6. Haiitu npoussoanyto ¢pyukuuu f(X) = > +Inx+—
X
5 x® X2 1
7. Haiinure makcumym QyHKImn Y = 3 + 5~ 2X — 2§
. 2X
8. Haiitu Touku neperu6a pyHkuun Yy = 12
—X
9. Haiitu HeonpeneieHHBIN HHTETPAJT: j( st 3jdx
cos“x 6
. . x+1
10.  HaiiTu HeonpeaeIeHHbIH HHTErpa: I o dx
X
3
11.  BbIuMCIHTh ONpeIeIeHHbII HHTErpat: I(3X2 + x)dx
2
12.  BbIUMCIUTH IIOMAIb GUIYpHI, OrPAHHUEHHOMN THHHAME Y = X°, Y = 2 — X
13. B mkone 1254 yyamuxcsa. M3 vux 1200 ¢ xopomeii ycneBaemocTbio. HaiiTu BeposiTHOCTD

TOT0, YTO HAyTa/ BHIOPAHHBIN yUeHUK OyJIeT HeYyCIeBaOLUH.
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14. CkonbkuMu crocobamMu M3 25 YYEHHMKOB Kilacca MOXKHO BbIOpaTh 4 ais y4yacTus B
Mpa3AHUIHOM KOHIIEpTE?

7.4.4 IlpumepHble OUIeTHI ISl MPOBEACHUSA IK3aMeHA

1920

MMHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPALIA
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«Ky0anckuii rocyiapcTBeHHbI YHUBEPCUTET»
(®T'BOY BO Ky6I'Y)
HHucTuTyT cpeaHero npogeccioHaJIbLHOI0 00pa3oBaHus

BUJIET Ne 1
1. Ienwie u parmoHanbHbIC yncna. [leficTBurenbHble yncia. AOCOTIOTHAS K OTHOCUTEIIbHAS
MOTPEITHOCTH.
2. [IpsmoyronbHas (IexkapToBa) cucTeMa KOOpAUHAT B IpocTpancTBe. Dopmynia pacCTOSHUS
MEXIYy IBYMs TOUKaMu. Y paBHEHUE cephl.
3. Ha sx3amene 60 6unetoB, Anapei He Belydns 3 u3 HUX. Haliiure BEposITHOCTB TOTO, UTO
€My TOTaIeTCA BBIYUCHHBIN OUJIET.
[Ipencenarens nmpeaAMETHOM (IIMKJIOBOM) KOMUCCUU H.I'. TutoB

1920

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNCKON ®EJIEPAITN
denepanbHOE rocy1apCcTBEHHOE OI0JKETHOE 00Pa30BaTENIbHOE YUPEXKICHUE
BbICIIET0 00pa30BaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET)
(®I'bOY BO KyoI'Y)
HNucTutyT cpennero npogeccCHOHAIBHOIO 00pa3oBaHus

BWJIET Ne 2
1. CreneHu ¢ pallMOHAIBHBIMU TIOKA3aTESIMU: OMPEICIICHUE U CBOWMCTRBA.
2. BekTopsl B mpocTpaHCcTBE: ONpEAeIeHUE U JEHCTBUS HAaJl HUMU.
3. CKoJpKUMHU cIOCOOaMH MOKHO U3TOTOBUTH TPEXLIBETHBIHN (iar ¢ rOpu30HTAIbHBIMU

noJjiocamMu, €CJI UMCCTCS MaTCpUuall 7 PAa3JIMIHBIX I_[BCTOB‘.7

[Ipeacenarens npeaAMeTHON (LIMKJIOBOM) KOMUCCUU H.I'. Turos
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8.OBYYEHME CTYJAEHTOB-UHBAJINJIOB 1 CTYAEHTOB C OT'PAHUYEHHBIMH
BO3MOXHOCTAMMH 310POBbA

[Topsimox 0OyueHMs] MHBAJIMJIOB M CTYJIEHTOB C OTPAaHUYEHHBIMH BO3MOXHOCTSIMM OIpEeIICH
«[lomoxxennem KyOI'Y 00 oOyueHHH CTYICHTOB-MHBAJIHIOB M CTYICHTOB C OTPAHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBbSI».

Jlnist U1 ¢ OrpaHUYEeHHBIMU BO3MOXKHOCTSIMH 3/10POBBS IIPEIYCMOTPEHBI 00pa3oBaTeIbHbIE
TEXHOJIOTUH, YUYUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 310POBbS TAKUX JIUII.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmoTtpeno
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Penensus
Ha pabouyro MporpaMmy y4eOHOM MUCIUILTAHEL
B/1.06 MaTtemaTuka
It criengansHoctd 33.02.01 @apmanust

Pabouas nporpamma y4yebuo# aucummuimasl BJ1.06 Martematnka paspaboTaHa Ajis CTYAEHTOB CNELHATEHOCTH
cpepHero npogeccuonanbHoro obpasosanus (nanee CITO) 33.02.01 dapmarust Ha OCHOBE MpUMEpHOM
nporpamMmbl - 001eoOpasoBarebHOM  ydeOHON  aucimiuimHbl  «Martematika JUis  MpogecCHOHATBHBIX
00pa3oBaTeNbHBIX ~ OpraHM3allki, peKoMeHnoBaHHOM (dexepaibHBIM  IOCYIApCTBEHHEIM — ABTOHOMHBIM
yupexenueM «DenepanbHbli HHCTUTYT paseutus obpasosanusy (PIAY «DHUPO») B kauecTBe npumepHOi
OporpaMmbl Uil peajuM3allid OCHOBHOM mpodeccroHanbHOM obpasoBarensHol nporpammel CITO Ha 6ase
OCHOBHOTO 0011ero 00pasoBaHus ¢ MOJNyYeHHEM CpelHero obuiero obpasosanus. [Ipotokon Ne3 ot 21 mrons
2015r. PeructpanuonHslit Homep peuensuu 377 ot 23 nrons 2015r. ®CAY «DUPOy.

Vyebnas aucuuminna BJ1.06 Maremaruika nsyuaetcs B uuxite OIT 0011e06pa30BaTEILHON TOATOTOBKU
yue6Horo mnana OTTOTIT CITO B yacty npodumbHbIx aucturuiid [11]. OGyueHue MpoBoguTes Ha 6a3¢ OCHOBHOTO
obmero 06pa3soBaHus M HALENEHO HA MOJNYYEHHME CPEAHEro obuero o6pasoBaHus. PaGouas mporpamma
cocTaBJieHa 1J1st OYHOH (GopMBI 06yUeHHs..

Pabouas nporpamma yue6HON TMCLMIIMHDBI COCTABEHA TOTUYHO, CTPYKTYPA JUCIMILIHHE] COOTBETCTBY-
eT MPUHLUIY CIUHCTBA TEOPETHMYECKOIO M MPaKTUUECKOTO OOY4YeHWs, pasielbl BbAEIEeHBl IUIAKTHYESCKH
uenecoobpasto. Ilocen0BaTeNbHOCTE TEM, NpeJIaraeMblX K H3y4eHHIO, HATpABIeHAa Ha KAaYeCTBEHHOE
yCBOCHHE y4eOHOro MaTepuana. Bujibl caMOCTOATEIBHBIX PabOT MO3BOJISAIOT 0606IUTE U yrnyOUTh H3ydaeMbIi
MaTepual i HalpaBJICHB! Ha 3aKpeTUIEHHe yMEHHs TOMCKA, HAKOILICHHS U 06paboTky MHPOPMALIHH.

Crctema 3HaHUH 1 yMEHHUH, 3a510)KeHHas B COAEPIKAHHH, CIIOCOGCTBYET MPUOGPETEHHIO MPAKTHIECKOTO
OIBITA M COOTBETCTBYET TPEOOBAHMAM K PE3YJIbTaTaM OCBOSHHS rpeaMeTa. [lacnopT nporpaMme! 060CHOBAHHO U
MOJIHO OTPaXkaeT COACPKAHME AMCLMUILIMHBL, €€ POJIb ¥ MECTO B IMOATOTOBKE CIELMAINCTA CPENHErO 3BEHA,
pacKpbIBACT Le/H U 3aia4y y4eOHOH nucumnnunel. OnpenesneHs! TpeOOBaHHS K YMEHHAM U 3HAHUAM CTYIEHTOB.

[Iporpamma paccumTana Ha 234 uaca. TemaTHUecKHil MIaH W cofep)KaHUE YYeOHOH IHUCIMITITHHEL
PacKphIBaeT MOCICAOBATEIEHOCTE MPOXOKAEHUS TEM, COOTBETCTBYET TEMaTHUSCKOMY TIJIAHY M PACTIPEAEIEHHIO
4acoB. B nporpamme onpenenensl ¢popma MpoBeneHHMs, LeH, 3afa4n y4eOHOW MMCLMILIMHBL, MPeICTABICHE!
obs3aTenbHble  (OPMBI  OTYETHOCTH. Peanu3oBaHbl IWIAKTUYECKHE NPUHLMIE OOYYEHMS: LEIOCTHOCTH,
CTPYKTYPHOCTb; OTPAXKEHA B3aUMOCBA3b MEX]Y OTASJBHEIMU 37IEMEHTAMMU CTPYKTYPBIL.

W3yueHue NaHHOW AMCLMILTMHEL croco6CTBYeT 3G hEKTHBHON 1 KaYeCTBEHHOM MOArOTOBKE CTYAEHTOB.

[lepeueHb pekOMEHIyeMOH OCHOBHOW M [OMONHMTENBHOM JIMTEPaTyphbl BKJIIOYAET OOLIEAOCTYITHEIE
MCTOYHHKH, U3JaHHEIEe B rocieiHee Bpemst (He nosauee 5 nert). Ilepeuncnennsie IHTepHET-pecyperl akTyaabHE
Y JJOCTOBEPHEL.

Paspaborannas nporpamma yyeGHol mucuurumeel 5J1.06 Marematnka MOXeT GBITH peKOMEHIOBaHA
JUJIsL UCTIONIB30BaHKS B yueGHOM MPOLIECCe NpH MOAr0TOBKE Mo crewuansHocTd 33.02.01 ®apmarus
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Penensus
Ha Pabouyro MporpamMmy yaeGHOM MHCITHIITHEE]
B/1.06 MatemaTuka
AJist cnenuanbeHocTy 33.02.01 @apmanus

Pabowas mporpamma y4e6HOM muCIHIIIHEED bJ1.06 Maremaruka paspaGorama s CTYZEHTOB
CHCIUATEHOCTH CPENTHEr0 MPOECCHOHAIBHOTO 06pa3oBanHus (manee CTIO) 33.02.01 ®apmanus Ha ocHOBe
[IPAUMEPHOH  IPOTPaMMEl  06IIe06pa30BATENLHOM yueOHoH  mucrmnmmERl  «MaTeMarukay UL
IPO(ECCHOHATBHEIX 06Pa30BATENBHBIX OpraHu3anuii, peKOMER/I0BaHHOH DeepasHpm TOCYIapCTBEHHEIM
dBTOHOMHBIM  yupesenneM «DenepanbHblil MHCTUTYT pPasBHTHS obpazoBanusay (OLAY «®UPO») B
KaueCTBe MPUMEPHOM MPOTpaMMBI [JIS peatHs3alud OCHOBHOL IPO(eCcCHOHANBHOM 06pasoBaTenbHOM
nporpammsl CITO Ha 6a3ze ocHOBHOTO 061IEr0 00pa3oBaHms ¢ IOTyYeHHEM Cpe/THEro obmmero o6pazoBaHus.
IIpotoxomn Ne3 or 21 wmroms 2015r. Perucrpanmonusiit Homep penensun 377 or 23 mons 2015r. @AY
«DUPOy.

Yuebnas mucnmmmna BJ.06 Maremarika usydaeres B mukie OII  obmeo6pazoBarensHoit
IOAroToBKM y4ebHoro mwiana OITOIT CITO B wactu TIPOGUIBHEIX UCIUTUINH ITIJT. O6y4enwe npoBomuTes
Ha 6ase OCHOBHOrO 0GIIEro 06pasoBanHus u HALIENICHO Ha IONyYeHHE CPEIHET0 00IIero o6pa3oBaHys.
PaGouas nmporpamma cocrasnena mrs ousoit bopmer 06ygenus.

I[Tporpamma cocrasiena KBATU(DUIHPOBAHHO, OTIIMYACTCS CHCTEMHDBIM noaxonomM. B Helt oxBauensr
BCC OCHOBHBIC BONPOCHI IO JAHHOW NHCLMIUIMHE, MpodeccHoHAmbHAS 3HAYUMOCTh KOTOPBIX, ITPH
TIOLATOTOBKE KOMIICTEHTHBIX CIELHANCTOB, 0COGEHHO BeHKa. BHibl BHEAYZUTOPHBIX CAMOCTOSITENbHEIX
paboT MO3BONAIOT 06OBIUTE 1 YTIyOUTh U3ydaeMblil MaTepuai, u HanpaBJIeHE! Ha 3aKPEIUICHUE YMEHMUS
II0MCKa, HAKOIUICHUSI 1 00pabOTKM pasIMYHBIX HCTOYHHKOB HHGOpMALHH.

Chcrema 3HaHMil W yMeHmi, 3amoxeHHas B COZCpXaHUH, CIOCOOCTBYET IIPHOOPETEHHIO
[IPaKTHIECKOTO OIBITA M COOTBEICTBYET TPeGOBAHHAM K pe3ynbTatamM OcBOeHHUs mpenMera. [lacmopr
IPOrpaMMBbl 060CHOBAHHO ¥ IIOJHO OTPAXKAET COZIEpKAHUE NUCLHUIUIMHEL, €€ POJb U MECTO B MOATOTOBKE
CICIHATHCTA CPEIHETO 3BCHA, PACKPBIBACT LIEIN M 3471a9H YYeOHOH JTUCIIUILTHHEL. Omnpenenenst TpeGoBanms
K YMEHHSM U 3HAaHWUSAM CTYIEHTOB.

PaGouas mporpamma paccumrana ma 234 waca. JlaHHOE KONMYECTBO WACOB, BBIIENEHHOE HA OCBOGHHE
Y9eOHOM IUCIHUTUTIHEL, IO3BOMUT IIOTYIHTh HEOOXOMMMBIE SHARMS 1 YMCHHSI, KOTOPBIE MOXKHO IPHMEHSITh
B JaNbHEHIIEM Ha IIpaKTHKE.

Temaruueckuit man uMeeT onTEMaTbHOE Pacpenie]IEeHue YacoB II0 pa3jienaM M TeMaM II0 OYHOX
(opme o0yueHus, B cCOOTBETCTBIHY ¢ YYEOHBIM ILIAHOM.

Kaxmpiit pasmen mporpammer oTpakaer TCMaTHKy ¥ BONIPOCHI, NO3BOJSFONIHE, B IONHOM OOBEME,
U3Yy9MTh  HEOOXOMMMEBIA  TeOpEeTHYeCKHit marepuan.  [IpoBefeHHe — NpaKTHYecKHX — 3aHATHI,
TIPELyCMOTPEHHBIX paboyeit IpOrpaMMoit, O3BONMIOT 3aKPETUT TCOPETUYECKHE 3HAHUS, IPHOOPETEHHEIE
IIPU U3YYEHUHU TAHHOM JMCLUILTHHEL

Vsyuenne aucuurimms «Martemarnkay crioco6eTByeT 3 heKTHBHOM i KaueCTBEH O IIOATOTOBKE
MOJIOZIBIX CIICIUANIMCTOB B 00JIaCTH IPOrpaMMUPOBAHHUS B KOMIIBIOTEPHBIX CHCTeMax. PaGoyas mporpamma
CONCPIHUT MUHUMYM JIATEPATYPBI, HEOOXOMUMOM ISl U3YUEH S NAHHOM JMFCIIATIIHHEL

PaspaGorannas paGouas mporpamma y4eOHOM mucnummuel «MaTeMaTrkay PEKOMEHAYETCS IS
HCIIONB30BAHAA B Y4eOHOM IPOLECCEe IPH IOATOTOBKE o0yyaromuxcst mo cremuansHocTH 33.02.01
Dapmarus.
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