1920
MHUHNUCTEPCTBO OBPA30BAHUS U HAYKH POCCUICKOM OEJIEPALIMU

DesepanbHOe rocynapeTBeHHOe OromKkeTHOE 06pasoBaTebHOE yupexaeHue
BBICILET0 00pa3oBaHus
«Kybancknit rocynapcrenHbiii YHHUBEPCHUTET)

HHerutyT cpentero npopeccuonansroro o0pazoBaHus

] M.1O. Benukos

PaGouas nporpamma qucumminnb
bJ1 06 Maremaruka: anre6pa u Hauana MaTeMaTHUECKOro aHaju3a, FreoOMeTpHsl
35.02.13 ITuenosoocmeo

Kpacnomap 2017



Pabouas nporpamma Y4eOHOH muCUMIIMHD] «Maremaruka: anrebpa u
Havajla MaremaTuyeckoro aHanu3a, reoMeTpus» paspaborana ISl CTYZIEHTOB
creunanbHocTH 35.02.13 IT4enoBoactBo  Ha ochoge IPUMEPHOI Nporpammel
001eobpaszoBarenbHOI Y4eOHOH AMCUUMINHEI «Maremaruka: anredpa u Havaja
MaTeMaTU4YeCKOro aHaau3a; T€OMETPHSI» JUTSI npodeccuoHa bHbIX
00pa3oBarebHbIX OpraHM3aIni, PEKOMEH0BaHHOH DenepanbHpim
FOCYNapCTBEHHBIM  aBTOHOMHBIM YUpeKncHueM  «®DenepanbHplii UHCTUTYT
PasBUTUA oOpasoBanusy (GIAY «®UPO») B KauectBe MIPUMEPHOH Nporpammei

o0pa3oBaHus. ITpotokon Ne3 or 2] uronst 2013r., Perucrpaunonnprii HOMep
peneusun 377 or 23 mrons 20151, O AY «DUPOy,

Hucunnnuna Matemaruka: anrebpa u Hayasa MaTeMaTU4ecKkoro
aHall3a, reoMeTpus
®opma 06yyenus OYHas
Yu4eOHblii rog 2017-2018
| kype 1, 2 cemectp
BCero 234 yaca, B ToM yucie:
JIEKLUH 78 yac.
[IPaKTUYECKUE 3aHSATUS 78 yac.
CaMOCTOSITENIbHBIE 3aHITHS 64 yac.
KOHCYJIbTalluu 14 yac.
¢opma urorosoro KOHTpOJIs au. zauer (1 cemectp)
SK3aMeH (2 cemectp)
CocraBurens: [Iperoxasarenp % Huxugoposa 0.4,
NOAIMHKCH OUO

YTBepkaeHa Ha 3acenanuy NPEAMETHO-LIMKIIOBOH KOMHCCHK «Mamemamuru,
ungopmamuxu u HKT, cneyuarenocmu Ipoepammuposanue ¢ KOMRbIOmMepHbix
cucmemaxy npotokon Ne 9 ot «18» mas 2017 5

Ipencenarens [IPEIMETHO-LUKIIOBOM KOMUCCHH:
)
S \\ H.I". Turos

—

A iy P04y,

Peuensent (-p1):

YVuumens mamemamury sblcuLen:
kameeopuu MBOY « COIII No2
um. XA bepemapsy, 2.
Aovieeiick

Youm
Cycanna Xacanosna

Hoyenm Kapeoper unchopmayuonnex
obpasosamensmbix mexnonosus
Pakyremema mamemamury y
komnelomepnoix Hayk OIEOY BO noonuce
«KyoI'V», k.n.u., ooyenm

3acaoko
Onvea Braoumuposna




ARG

cornacoBaHus padboyeit y4eGHON NporpamMMBl 10 JUCLUIUTHHE
b/1.06 Maremaruxka: anredpa U Hayajla MaTeMaTH4e CKoro aHajM3a, reoMeTpus

CrieMajibHOCTh CpeIHEero npogeCcCHOHaAIBHOTO o0pa3oBaHus:
35.02.13 ITuenoBoacTBO

3am.1 eK HUHCIIO
l{% E.U. Pwibanko
Bt
«18» mas I

H.o. nupexropa HayuHoii Gu6nuorexu Ky6I'y
Fer T M.A. Xyaoe

MOANHA

«18» mas 2017 r.

Jlumo,  oTBeTcYBeHHOE  3a YCTAaHOBKY M 3KCILUTyaTalMio

MHOPMALMGHHOTO 0GecnedeHus 06pazoBaTebHOl IIPOrpaMMBI
/ :/ﬂ B
A/ U .B. Munioxk
NomnHcs

«18» mas 2017 1.

IPOrpaMMHO-



COIAEPKXAHHUE

1. ITACTIOPT PABOYEM IMPOT'PAMMBI YYEBHOM JJUCHUILIMHBI .............................. 5
1.1.001aCTh MPUMEHEHUS TIPOTPAMMBI ... eeeeeettiiieeeattssseeis s s s s s e e e e e eaaaaeeaaeeeteeeeeesassaaab e e e e as 5
1.2.Mecto yueOHOH NUCIUIUIMHBI B CTPYKTYPE MTPOTrPAMMBI IMTOJATOTOBKH CTICIIHATHCTOB
(0015102 (S I 1S3 b PPN 5
1.3.1lenu u 3amaun yueOHOM NUCIMIUIMHBI — TPEOOBAHUS K PE3yIbTaTaM OCBOCHHS
D107 (030708 00103 025 OO 5
1.4Tlepedens TIaHUPYEMBIX PE3YJILTATOB O0YUCHHS 1O JUCHUTUIHHE (TepedeHb (HOPMUPYEMBIX
Y8 (350101417 [PPSR 6

2.CTPYKTYPA U COAEPXKAHUE YYEBHOM JUCIHUATIITAHBL............c.oovvevvereee, 9
2.1.00beM y4eOHOM TUCITUTUIUHBI U BUIIBI YICOHOM PAOOTBI ... eeeeevrenaeeeeeriiaaaaaeensinaeeeeeeeennnes 9
2.2 CTPYKTYPA JTUCIIHATIITITHBL. 1. st e tvtaeeestaeaesuneesssunseessnnsesssanssssssaesssnseessnsesssnseessnseeesnnseennnnn 10
2.3. TemaTH4YeCKHI MJIAH U COJIEPIKAHNE YUCOHON TUCTIUIIITIHBL ... eeeeeeeenneeeeeeennnsaeaeeennnnnnnnns 11.
2.4.ConeprKaHue PA3JETOB TUCTIHTITHHBI «..cvuuneeruneresunesessneesssnsesssnssesnnnnsesessnseessnnseessnnseeennns 22

I IRC T 15 6 n %6 ) (5300005008500 R T % 05 ¢ W 22
2.4.2.3aHATUS CEMUHAPCKOTO THITA «. . vvvuseeeesuseeessnsseessnneeessnssessnessnnnssseeessnsseesnnmeeesnnmerssnnmeeens 24
2.4 3. TTPAKTUUCCKIE BAHITHI .. cevvvvvvrrrrnsneinaassseeaeeeaattseessssessnneesssssssss e s e e e e e e eeeeeeeeennnnnns 24.
2.4.4.ConeprkaHNE CAMOCTOSTEITEHOM PAOOTBI «...evvvueierineseiieeretineeeesneeeennsassennsneaesnneeennnns 26
2.4.5.Ilepevenpb yueOHO-METOIMUECKOTO 00ECTIeUeHHs Il CAMOCTOSATEIbHOM pabOoThI
OOYYAIOTTUXCS TIO JIACTIATIITHTHC 1+t evteeeetteeeetiseeesseeeesi e e s snmmanseeess e e e eaa e e e eea e e e et e e eeaneeeennns 27

3. OBPA3OBATEJIBHBIE TEXHOJIOTHM] .........ccoooiiiiiiiiiiiii et 30
3.1 006pa3oBaTeIbHBIC TEXHOIOTHH MPU MTPOBEACHHIH JICKITHH ... vvvvueeeviieeeiineaesinneeeanneeeennnneens 30
3.2.00pa3oBarenbHbIe TEXHOJIOTUH MPH MTPOBEACHNUN MPAKTUUCCKUX 3AHATHH ..oevvvvvvviiiiiennenee. 32

4. YCJIOBUSA PEAJIMZALIUU ITPOT'PAMMBI IUCHUIIJIAHBI.............oooi 34
4.1.MarepualibHO-TeXHIUECKass 0a3a, HEOOXOoAMMas ISl OCYIIECTBICHHS 00pa30BaTEIHbHOTO
108 10) i (STOTer: I L (O I012 (6380700 107 < (S PP 34
4.2 TlepeyeHb HEOOXOAUMOTO MTPOTPAMMHOTO OOCCTICUCHMS ..vvvvvuusseeeeeeeeeeeeeeesnrnnsnnnnesanes 34

5.MIEPEYEHh OCHOBHOM ¥ JOMOJHUTEJBbHOM YUYEBHOM JIUTEPATYPHI,

HEOBXOJUMOM JJI1 OCBOEHUS JTUCHUTIIIMHBI .............covoveiieiiieeeeeeee e, 34
5.1. OCHOBHAS JIITEPATYPA «.vvvuneerunneeennneeesnnseeessnaeeessnsennnnsseessnnsaessnaeessneeessneeessneeesnnnnsnes 34
5.2. JIOTIOTHUTEITBHAS JIATEPATYPA 1t evevvrrrrrunnsnnasssseseeaaseeesesssssseeasassssssssssa s s e e e e e e eeeeaaeeennnnnnnnes 35
ST I (570} (0010705 (S10 47 (o7 31 €1 16 SR PPPRPPP 35
5.4.Tlepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTr «/HTepHeT»,
HEOOXOIUMBIX IS OCBOCHUS JIMCTIATIITIHBL v vuvvnestssenssensssenssensssensssensssensensnnsssensnsenensensnsensnrenes 35

6. METOAUYECKHUE YKAZAHUSA JJISI OBYUAROIIUXCH ... 37

IO OCBOEHUIO TUCHUMITIJIMHDBI ... e 37

7.OHEHOYHBIE CPEJACTBA JJISI KOHTPOJISA YCIIEBAEMOCTMH .........ccoovviiiieiien. 39
7.1.TTaciopT (DOHIA OIIEHOUHBIX CPEIICTB . .vvvunneeruneresunesennnsesssnnaeessnnsesnnnnsssssssnsesssnnseessnnserennns 39
7. 2. KPUTEPHU OLICHKU ZHAHII +.....iseeeeeeeeeeeeieesesssbtb s seeeees s s e e e e e e e e e e e e e e ennns b n e 39
7.3.O11eHOYHBIE CPENICTBA JIJIST TPOBEACHUS TEKYIIECH ATTECTAIIAM «.v.evveseeernneeeesnneeeennneeessnneeeennns 42
7.40ueHoYHbIE CPEICTBA JIsl TPOBEACHUS TPOMEKYTOUHOM QTTECTAIIMM «..evvvneerennearnnneeennnns 50

7.4.11IpumMepHBbIC BOTIPOCHI JJISI IPOBEICHUS IIPOMEKYTOTHOM ATTECTAIIHM: . .vvvvneeernneeeennsns 51
7.4.2 IlpumMepHbIe 3aauu JJIs IPOBEACHUS TPOMEIKYTOUHOM ATTECTALIMH «....evvvvvvvvvrrvnnnnnnnnnss 52
7.4.31IpumMepHbIe 3a0aHUS TSI TIOJTOTOBKH K DK3AMEHY ..vvvuneerrnneerrnneeesnnseeensnseeesnnsesrnnnnsss 53
7.4.411puMepHbIe OUIIETHI IS TIPOBEACHHS IK3AMEHA ... ieeeeeeeeeereeeeernrnnnnnnie e s s s aeeeeesneeeas 55
8.OBYUEHUE CTYJAEHTOB-UHBAJINJIOB U CTYAEHTOB C OTPAHUYEHHBIMU
BO3MOKHOCTSAMMU 3JTOPOBDBS ...ttt e e e e eeees 56

9. JOINOJIHUTEJIBHOE OBECIIEYHEHUE JUCHUIIJIUHBI ............oovviiiiiiiiiiiiiiis 56



1. ITACIIOPT PABOYEM INPOT'PAMMBI YUEBHOM JIUCHUTLTAHBI

1.1.06aacTh NpUMeHEHUS POTPAMMbI

Pabouast mporpamMmma y4ueOHOM AUCIUIUIHMHBI «MaTemaTuka: aareOpa U Havaia
MaTEeMaTHYECKOI0  aHaju3a, TIeOMETpHs»  paspaboTaHa Ui CTYJCHTOB
crienranbHOCTH  35.02.13 II4enoBoJCTBO Ha OCHOBE MPUMEPHOM MpOrpamMMbl
o01eo0pazoBaTeibHON yueOHON AMCHUIIIMHBI «MaTeMaTtuka: anrebpa U Hauaja
MaTEMaTH4YECKOTO aHaju3a; FreOMETPHS» IS TPO(ECCHOHATBHBIX 00pa30BaTEIIbHBIX
OpraHM3aIyii, peKoMeHIoBaHHOW DenepanbHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM
yupexaeHnem «DenepalibHblii MHCTUTYT pa3BuTus oopazoBanus» (PI'AY «DUPO»)
B KaueCTBE MPUMEPHON MPOTPaMMBI JIJIsl peasin3aIlii OCHOBHOHN TpodeccroHaIbHOMI
obpazoBarensHoit mporpammbl CIIO Ha 06a3e OCHOBHOTO 00IIero OOpa30BaHUS C
MOJIy4eHHEM cpefHero oomero obpazoBanus. [Iporokon Ne3 ot 21 wrons 201%.
Peructpanmonnsiit Homep penensuu 3770t 23 utoinsa 201F. DI'AY «DUPO».

1.2.MecTto yuyeOHO# JUCHUILIUHBI B CTPYKTYpe NMPOrpaMMbl MOATr0TOBKH
CIeNMAJTUCTOB CpeHero 3BeHa:

VYyeOnast muciumimHa «Marematuka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO
aHanMM3a, TEOMETPUS» H3y4daeTcs B IHKJIE O0O0Ie00pa3oBaTeNbHBIX AUCITUIUINH,
dbopmupyemMbIX U3 00s13aTeabHBIX TpenMeTHbIX oOsacteir GI'OC cpemnero odmiero
obpazoBanus, 1151 cnenpanbHocTh 35.02.13[MuenoBoacTBO. M3ydueHue AUCITUTIIIAHBI
bJI.06 Maremartuka: anrebpa M Hayajga MaTEMaTHUYECKOTO aHajdu3a, T'€OMETPHS
HEO0OXO0IMMO JjIsl oOcBOeHUs nocieayronien qrucuurummabl EH.02 MaTtemaruka.

1.3.Henu u 3aga4yu yueOHOM AUCHUILIUHBI — TPeOOBaHUS K pe3yJbTaTaM OCBOEHHA
AUCIHUNIHHBI.

Heap aucuumiaunbl: (HOPMUPOBAHHE MPEICTAaBICHUM O MaTeMaTHKE Kak
YHHUBEPCAJIbHOM f3bIKE HAYKH, CPEICTBE MOJEIMPOBAHUS SIBICHUN U MPOIECCOB, 00
UeSIX U METOJaX MaTEMaTHKHU.

3agauu IMCUMIJIMHBI

— OBJIQJICHHE MATeMAaTUYECKUMHU 3HAHUSIMH M YMEHHUSIMH, HEOOXOJUMBIMHU B
MIOBCETHEBHOM JKU3HHM, JUTSI U3YYEHHS] CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIMILINH HA
0a30BOM ypOBHE M JUCHUIUIMH NPO(PECCHOHAIBHOTO IUKJIA; IS TOJydeHUs
oOpa3oBaHusi B 00JacTsAX, HE TpeOYyrIMX YriayOJeHHOM MaTeMaTH4eCKOM
MOJITOTOBKH;

— pa3BUTHE JIOTMYECKOTO MBINUICHHS, MPOCTPAHCTBEHHOIO BOOOpaKEHHUS,
AITOPUTMHUYECKON KYJIbTYPbl, KDUTUYHOCTH MBIIUICHUSI HAa YpPOBHE, HEOOXOAMMOM
i Oy yieit mpoecCuoHaNIbHOM e TENbHOCTH;

— BOCIHTAaHUE CPEICTBAMH MAaTEMATUKHU KYJIbTYPhl JHUYHOCTH, TOHUMAaHUS
3HAYUMOCTH MAaTEMAaTHKH Il HAYYHO-TEXHUYECKOTO TMporpecca, OTHOIICHUS K



MaTeMaTHKe, KaK K 4YacTh OOIIeYeTOBEYECKON KyNbTypbl 4epe3 3HAKOMCTBO C
UCTOpUEH MaTeMaTHKH;

— pacuMpeHue U CUCTeMaTH3alHsl OOLIMX CBEIEHUH O (QYHKUHUAX, U3yUYEHUE
HOBBIX KJIACCOB 3JIEMEHTAPHBIX ()yHKITHIA;

— paculMpeHHe U COBEPIIEHCTBOBAHME MAaTEMaTHUYECKOro  armapara,
c(OPMUPOBAHHOTO B OCHOBHOM LIKOJIE;

— O3HAKOMJIEHHE C »JJIeMEeHTaMu Au(@epeHInanbHOr0 HUCUYUCICHHUS Kak
anmapaTroM UccieqoBaHus QYHKIMN, pelIeHus TPUKIaIHbIX 3a/1a4;

— UW3yYeHUE CBOMCTB MPOCTPAHCTBEHHBIX TeJl, (OPMUPOBAHHE YMEHHUS
NPUMEHSTH 3TH CBOIMCTBA IS PELIeHUs NPAaKTUYECKUX 3a/1a4;

— pacmmpeHue u yriyOJeHue MpeCTaBICHU O MaTeMaTHKe Kak AJIEMEHTE
YeJIOBEYECKON KyIbTYpPbl, O IPUMEHEHUH €€ B MPAKTUKE;

— COBEpILECHCTBOBAHUE WHTEIUIEKTyaJIbHBIX M PEUYEBbIX YMEHUU IyTEM
Pa3BUTHS IOTHYECKOTO MBIIUICHHUS, 000TraleHe MaTeMaTHIeCKOTO SI3bIKA.

1.4TlepeveHb IUIAHUPYEMBIX Pe3yJILTATOB 00y4eHHSs 110 TUCHHUILIHHE (epevyeHb
dhopMHUpyeMbIX KOMIIETEHIIHIi)

OcBoeHue coaepkaHusl y4eOHOU NUCITUIIINHBI « MaTemaTHKa: ajredpa u
Havajga MaTeMaTUYEeCKOT0 aHaJIKM3a, TeOMETPHUS» 00€CTICUnBACT IOCTUKEHUE
CTYJICHTaMHU CIEAYIOIINX pPe3yibmamaos.

JIUYHOCMHDBIX.

— chOpPMHPOBAHHOCTh TPEICTABICHUH O MAaTEMaTHUKE KaK YHUBEPCAJIHLHOM
SI3BIKE

— HAyKH, CPEJICTBE MOJACIUPOBAHUS SIBICHHUI U MPOIIECCOB, UIESIX U METOIaX
MaTEeMaTHKH,

— TIOHMMaHWE 3HAYMMOCTH MAaTEMaTUKH JUIsl  HAyYHO-TEXHUYECKOTO
nporpecca, Cc(QOpPMHPOBAHHOCTH OTHOIICHHWS K MaTeéMaTHKe Kak K 4YacTd
00I1e9eI0BeUeCKON KyJIbTyphl Uepe3 3HAKOMCTBO C HCTOPUEH Pa3BUTHS MAaTEeMAaTHUKH,
ABOJTIOIIMEN MATEMATUYECKUX UIEH,

— pa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaKEHUH,
ATOPUTMHUYECKON KYJIbTYPhl, KDUTUYHOCTH MBIIIUICHUSI Ha YpOBHE, HEOOXOAMMOM
U1t Oymymier mpoeCCUOHANTBHON NESITEIIbHOCTH, JIJISl POJAODKCHHST 00pa30BaHUs U
caMo00pa30BaHus;

— OBJIAJICHWE MATEeMAaTHYECKUMU 3HAHUSIMHU M YMEHUSMH, HEOOXOIUMBIMU B
MIOBCETHEBHOM >KM3HH, JIJIT OCBOCHHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUIMH U
JTUCITUTIINH MPOQGECCHOHAIBHOTO ITUKIIA, JIJIS TOJydYeHuss 00pa3oBaHMs B 00JIACTSX,
He TpeOyroIuX yriyOJeHHOW MaTeMaTUYeCKON MOITOTOBKH;

— TOTOBHOCTH M  CIIOCOOHOCTH K 00pa3oBaHWIO, B TOM  YHCIE
caM000pa30BaHMUIO, HAa TPOTHKEHWH BCEUW JKU3HU; CO3HATEIHLHOE OTHOIICHUE K



HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIOBUIO YCHEITHOW MPO(PECCHOHATLHON W
0O0IIIECTBEHHOH JIEATEILHOCTH,

— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEIbHOW TBOPYECKOW U
OTBETCTBEHHOH JIESTEIHLHOCTH,

— TOTOBHOCTh K KOJUICKTUBHOHM paboOTe, COTPYIHUUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOH, YIeOHO-UCCIEN0BATETLCKON, TPOCKTHON
U IPYTUX BHJIAX JIEATCIHHOCTH;

— OTHONIICHHWE K TPO(PECCHOHATLHON MACATCIBPHOCTH KaK BO3MOXKHOCTH
yqacTus B pereHnn JINYHBIX, 0OIIIECTBEHHBIX, TOCYJapCTBEHHBIX,
00IIIeHAITMOHATIBHBIX MPOOJIEM;

Memanpedmemubtx:

— YMEHHE CaMOCTOSITEIIbHO OMPEACNSITh LETN NEATeTLHOCTH U COCTABIISATH
IUTAHBI  JIEATEJIBPHOCTH; CaMOCTOSATEIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JACATEIBHOCTD;, WCIOJB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTIDKECHUSI TIOCTABIICHHBIX IEJIEH W Pean3alliy MJIaHOB JACSITEIBHOCTH; BHIOUPATH
YCTIEIIHBIC CTPATETUN B PA3INYHBIX CUTYAIHSIX;

— yMEHHE TPOAYKTHBHO OOMIaThCI W B3aMMOJIEHCTBOBATH B IPOIECCe
COBMECTHOH JESTEIIbHOCTH, YIUTHIBAThH MO3UIUHU APYTUX YUACTHUKOB JEATEIBHOCTH,
s dek- THBHO pazpenaTh KOH(IIUKTHI,

— BJQJICHWE HaBBIKAMHM I[IO3HABATEILHOHM, Y4YeOHO-MCCIIEIOBATEILCKON H
MPOCKTHOW JCSATENBHOCTH, HABBIKAMU pa3pelIeHus TPoOIeM; CIIOCOOHOCTh W
TOTOBHOCTh K CaMOCTOSTEIIFHOMY IMOMCKY METOJIOB PEIICHUs MPAaKTHYECKUX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB ITO3HAHMS,

— TOTOBHOCTH M CIOCOOHOCTh K CaMOCTOATEIHLHOM WH(GOPMAIIMOHHO-
MO3HABATEIILHON JEATEIHbHOCTH, BKIIOUAs YMEHHUE OPHUEHTHUPOBATHCS B PA3TMUHBIX
UCTOYHUKAX HWHPOpPMAIUM, KPUTUYECKH OICHWBATh M  HHTEPIPETUPOBATH
uH(OPMAITHIO, TIO- TyYaeMYyI0 U3 Pa3IMYHbIX HCTOYHUKOB,;

— BJAJICHUE S3BIKOBBIMH CPEJICTBAMH. YMEHHE SICHO, JIOTUYHO U TOYHO
u3JlaraTh CBOIO TOUKY 3PEHHUS, UCIIOIh30BaTh aJICKBATHBIC S3BIKOBBIC CPEICTRA,

— BIJIAJICHUE HaBBIKAMU TIO3HABATEILHOW pEQIIEKCMH KaK OCO3HAHUS
COBEpIIaeMbIX JCHCTBHH M MBICIUTENBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHMH, TPAHUI] CBOETO 3HAHUS W HE3HAHWS, HOBBIX IMO3HABATENIbHBIX 3a7a4 W
CPENCTB IJIsl UX TOCTHKCHHUS,

— IeNeyCTPEeMIIEHHOCTh B TOWCKaX W  TPHUHITHA  PEIICHUH,
CO00pa3UTENHbHOCTh M MHTYUIUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUM,
CIIOCOOHOCTH BOCTIPUHUMATH KPAacOTy U TAPMOHHUIO MUPA,

npeomemHuuix:



— c(OpMHUPOBAHHOCTh NPEJICTAaBICHUH O MaTeMaTHUKE KaK 4acTH MHUPOBOH
KyJbTYpbl 1 MECTE€ MaTEeMAaTUKH B COBPEMEHHOM I[UBMIIM3AINH, CIIOCO0AX OMHMCAHUs
SBJIEHUN PEAJIbHOTO MHpA HA MATEMAaTUYECKOM SI3BIKE;

— c(OpPMHUPOBAHHOCTh MPEACTABICHUH O MAaTEMaTHYECKMX MOHATHAX Kak
BRXHEUIINX MAaTEMaTUYECKUX MOJEINAX, IO3BOJISIOIIMX ONMCBHIBATh M H3y4daTb
pa3Hble MPOLECCHl W SBJIEHUSA; IIOHMMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO
IOCTPOEHHUS MaTEMATUUYECKUX TEOPUH;

— BJAJCHHME METOJAaMH JI0KA3aTEJIbCTB M aJITOPUTMOB PEUICHUS, YMEHUE UX
IIpUME- HSTh, IPOBOJUTH TOKA3aTEIIbHBIC PACCYKACHUS B X0/1€ PEIICHU 3a/1a4,;

— BJAJACHHWE CTAHJAPTHBIMM INPHUEMAMM PELICHUS PAUUOHAIBHBIX W
UPPALMOHAIBHBIX, TOKA3aTEJIbHbIX, CTENEHHbBIX, TPUTOHOMETPUYECKUX YPaBHEHUH U
HEPABEHCTB, UX CUCTEM;

— HCIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B TOM YHCIE IS
MOMCKA ITyTH PELIEHUS U WUTIOCTPALUU PELICHNS] YPABHEHUU U HEPABEHCTB;

— CcQOpMHPOBAHHOCTb  MPEACTABICHUHM 00  OCHOBHBIX  IOHATHAX
MaTEMaTUYECKOr0 aHaJM3a M UX CBOMCTBAaX, BJIAJICHHE YMEHHEM XapaKTepU30BaTh
noBesneHre (PYHKUIUH, UCTIOIb30BaHUE TIOMYYEHHBIX 3HAHUH I OMUCAHUS U aHaIIn3a
peanbHbIX 3aBUCUMOCTEMN;

— BJIQJICHUE OCHOBHBIMM IIOHATHSMH O IUIOCKUX M HPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUrypax, UX OCHOBHBIX CBOHUCTBAX;

— cOpMHUPOBAHHOCTh YMEHHMsI paclo3HaBaThb I€OMETpUUecKHe (Urypsl Ha
YyepTekax, MOJEISAX U B PEaIbHOM MHUPE;

— IPUMEHEHHUE U3YYEHHBIX CBOMCTB I€OMETpHuUecKux (uryp u Ghopmyn amis
pelIeHUs TEOMETPUYECKUX 3aa4 U 3a/1a4 C IIPAKTUYECKUM COACPIKAHUEM;

— cOpMHUPOBAHHOCTH MPEACTABICHUH O MPOIECCaX U SIBICHUAX, UMEIOIINX
BEPOSITHOCTHBIM XapaKTEp, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATLHOM MUPE,
OCHOBHBIX NOHATHAX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEH;

— YMEHUH HaXOJWUThb U OLIEHUBATh BEPOATHOCTH HACTYIUICHUS COOBITUH B
IPOCTEUIINX MPAKTUYECKUX CUTYyalUsIX U OCHOBHBIE XapPAKTEPUCTUKU CIIy4aWHBIX
BEJINYMH,;

— BJIQJICHUE HABBIKAMM HCIIOJB30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM
IIPU pELIECHUN 3a]1a4.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1.00beM y4eOHO# JUCHMILIMHBI U BUAbI Y4eOHOii padoThl

Buja yueOHoii padoThl

Konuuecmeo uacoe

MaxkcumajibHasi yueOHas Harpy3ka (Bcero) 234
Oobs3aTesqbHast ayJauTopHasi yueOHast 156
Harpy3ka (Bcero)
B TOM YHCIIE!
3aHATHSA JIEKIIMOHHOT'O THUIIA 78
IPAKTUYECKHE 3aHSITHSI 78
CamocrosiTeJibHas padoTra odydyaromerocs 64
(Bcero)
B TOM YHCIIE:
BHeaynuTopHas camocTosiTeNibHas paboTa 64
Koncynpranuu 14

Ilpomesrcymounasa ammecmayus 6 ghopme:

1 cemecTp — aud. 3aueT
2 ceMecTp -— dK3aMeH

. Bcero CemecTpbl
Bun yaeOHoii paboThI HACOR 1 5

YueOHasi Harpy3ka (Bcero) 234 96 138
AyauTopHbIe 3aHsTHS (BCEro) 156 64 92
B Tom uncne:
3aHATHUS JIEKIIHOHHOI'O TUIIA 78 32 46
NpaKkTUYeCKue 3aHATUS (TPAKTUKYMBI) 78 32 46
n1a00paTOpHBIC 3aHATHUS
CamocTosiTeJibHasi padora (Bcero) 64 24 40
B TOM YHCJIEC:
Kypcosas paboma
Pechepam 10 4 6
Camocmosmenvras 6Heayoumopuas paboma 6 euoe
OOMAWHUX NPAKMUYECKUX 3A0AHULl, UHOUBUOYATbHBIX

. 54 20 34
3a0anuil, CamMOCMOAMENbHO20 NO0OOpaA U  U3YUEHUs.
OONOTHUMENILHO20 MEOPEeMU1ecK020 Mamepuaid
Koncynbranum 14 8 6
[TpomexxyTouHast artectanus (3x3amen/3ader/nud.3a4er) aud. SK3AMEH

3a49€CT

OO6m1as TpyJI0EeMKOCTh 234 96 138




2.2 CTpPyKTYypa IMCUHMIIHHBI:

KosanuecTBo ayIMTOPHBIX YaCOB Camocros-
TeJbHasi paboTa
odyuaruierocs
Teopern-
HanmenoBanue pasnenon IpakTHyec- (uac.)
Bcero yeckoe
KHe 3aHATHS (B T.u.
o0yueHue
KOHCYJIbTAIMH)
2 3 4 5 6
Brenenue 2 2 - -
Anrebpa 22 8 14 12
VYpaBHEeHMS U HEpaBEHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPUHU 18 6 12 8
OYHKIINH, UX CBOWCTBA U rpapuKu 18 8 10 8
Hauana maTremaTnyeckoro aHamuza 28 18 10 8
Kombunatopuka, cratuctuka u Teopus | 16 8 8 9
BEPOSTHOCTEU
I'eomerpus 32 20 12 15
Koncynbranun 14
Bcero no nucuuminne 156 78 78 78
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2.3. TemaTnyeckuii njiaH U copep:KkaHue Y4eOHO JUCIIUIINHBI

HaumenoBanue pasgesnoB n | Cogepskanue yueOHOro MaTepuasa, jaboparopHble padoThl H IPaKTHYeCKUe 3aHATHSA, | O0beM Yposens
TeM caMoCTosiTeJIbHAsI padoTa 00y4aroIMXcst 4acoB ocngelm
1 2 3 4
Beenenue Coaeprxanue yueOHOro MaTepuaa
Matemaruka B Hayke, TEXHUKE, SKOHOMUKE, HH()OPMALIMOHHBIX TEXHOJOTHUSAX U 2
MpaKkTUYECKOU JesTeabHoCcTH. Llenu u 3a1aun u3ydeHuss MaTeMaTUKH IPU OCBOCHUU
npodeccuit CI10 u cnermansHocTeit CI1O
Paznen 1. Auredpa 34
Tema 1.1 Passutue nonarus o | Comep:kanue yuedHOro MaTepuasa 2 1
qnucie Iensie u panmonanbHbie yucia. [eficturensubie uncia. KoMnekcHbie yncia
IIpakTHYecKkHe 3aHATHA:
Apudmernueckue AeHCTBUS HAJl YUCIaMH, HaX0KACHHUE MPUOIMKEHHBIX 3HAYSCHUI 2 2
BEJIMYMH U TIOTPEIIHOCTEH BhIYMCICHUN (AOCOTIOTHOM U OTHOCUTEIILHOM), CPAaBHCHUE
YHUCJIOBBIX BBIPAKEHUU
Tema 1.2. KopHu, cTeneHu u Conep:kanue y4eOHOro MaTepuasia
Jorapugmsi Kophu u crenenn. Kopau HaTypanbHOM CTENIEHH U3 YKCIIa U UX cBOMcTBa. CTENEHH ¢
palMoOHANBHBIMM MMOKAa3aTesIMU, UX cBoMcTBa. CTENEeHU ¢ JeHCTBUTENbHBIMU 2 1
MOKa3aTeIsIMHU.
IIpakTHYeckHe 3aHATHA:
Brruucnienne u cpaBHeHUE KOpHEW. BeinmonHenre pacueToB ¢ pagukanamu. Pemenue
WppaMOHANIbHBIX YpaBHeHU. CpaBHeHHE cTenieHel. [Ipeodpa3zoBanre BEIpaKeHHUIH, 2 2
coJiepKalliX CTEIEHH
IIpakTuyeckue 3aHATHS:
Pemenue nokasarenbHbpIX ypaBHEHUN. PellieHne npukiIaaHbix 3a1a4 2 2
Conep:xanue yueOHOro MaTepuasa 5 1

Jlorapudm. Jlorapudm uncia. OcHOBHOE JorapuMUIECKOE TOXAECTBO. [lecaTHIHBIC U
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HatypaibHble Jorapudm. [IpaBuna nerictuii ¢ morapudmamu. [lepexom k HoBomy
OCHOBaHUIO

IIpakTuyeckue 3aHATHS:

Haxoxxnenue 3naueHuii norapugma 1o npous3BoiIbHOMY OCHOBaHUIO. [lepexon ot ogHOTO 2
OCHOBAaHUs K Apyromy. Beluucienue u cpaBHeHue jgorapudma
IIpakTHYeckHe 3aHATHA:
JlorapudmupoBanue u MOTESHIIMPOBAHUE BBIPAKEHUMN. 2
Pemienue norapuMu4eckux ypaBHEHHH
Conep:xanue yueOHOro MaTepuasa
[TpeoOpa3oBanue anredpandeckux BoipaxkeHui. [IpeoOpazoBaHue palmoHaIbHBIX, 2
UppalMOHAJIbHBIX CTENEHHBIX, T0KA3aTENbHBIX U JIOTapU(PMUYECKUX BbIPAKECHHUH
IIpakTuyeckue 3aHATHS: 2
[TpuGnnKeHHbIe BEIYUCICHUS U PELICHNS NPUKIIAIHBIX 3a/1a4
KontpoabHnas padora Ne 1. «KopHu, creneHu u jorapugmpi» 2
CamocrosiTesibHas padora:
BBINOJIHEHUE JOMAIIHUX 3aJlaHui 1o paszaeny 1
IIpumepHasi TeMaTHKa BHeayJUTOPHOI CaMOCTOSITeIbHOI padoThl 12
Harmmcanne pedeparos:
HenpepsiBHbIE 1podH
IIpnMeHeHne CJI0KHBIX POILEHTOB B pacyeTrax
Pa3nen 2. YpaBHeHnus u 26
HEpPaBEeHCTBa
Tema 2.1 YpaBHenus u Coaeprxanue yueOHOro MaTepuaa
CHCTEMBI ypaBHCHUH VYpaBHEHHUs U CUCTEMBI ypaBHEHUH. PalinoHanbHble, MPPallMOHAIBHBIE, TI0KA3aTEIbHBIE U 2
TPUTOHOMETPUUECKHE YPABHEHHUS U CUCTEMBI.
Conep:xanue yueOHOro MaTepuasa
OCHOBHBIE TIPUEMBI UX pelieHHs (pa3ioKeHHe Ha MHOKUTEIH, BBEICHHE HOBBIX
HEHM3BECTHBIX, MMOJICTAHOBKA, rpa)uuecKuii MeTon). PaBHOCHIBHOCTH ypaBHEHHH, 2
HEPaBEHCTB, CUCTEM
IIpakTHYeckHe 3aHATHA: 2
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Kopnuu ypaBaenuii. PaBHocuibsHOCTE ypaBHeHU. [Ipeobpa3oBanue ypaBHEHHI

IIpakTHYeckHe 3aHATHA:
OCHOBHBIE IPUEMBI PEIICHUS YPaBHECHUN

IIpakTHYecKkHe 3aHATHA:
Pewenue cucreM ypaBHEeHUN

Tema 2.2 HepaBeHcTBa

Conep:xanue yueOHOro MaTepuasa

PanmonaneHbIe, MppalMOHAIBHBIE, TOKA3aTENbHBIE U TPUTOHOMETPUUECKHE HEPABEHCTBA.
OCHOBHBIE IPUEMBI UX PELICHUS

Conep:xkanue y4eOHOro MaTepuasia

PaHI/IOH’cU'IBHBIC, HppauOHaJIbHBIC, IMOKA3aTCIIbHBIC W TPUTOHOMCTPHUYCCKUC HCPABCHCTBA.

OcHOBHbIE PUEMBI UX PELICHUS

IIpakTHYecKkHe 3aHATHA:
Vcnonb3oBaHue CBOMCTB U TpauKoB (DYHKIHMIA IS peIIeHusl ypaBHEHUH 1 HEPaBEHCTB

IIpakTHYeckHe 3aHATHA:

IIpuMeHEeHrEe MaTEMaTUYECKUX METOJOB JUIsl PELICHHs COAEPKATEIbHBIX 3a1a4 U3
pa3nuyHbIX 001acTe HayKH U MPaKTUKU. IHTepIipeTays pe3yabTara, y4eT pealbHbIX
OTpaHNYCHUN

KounTposbHas pagora Ne 2. «<YpaBHeHUs] H HEPABEHCTBA»

CamocTrosiTesbHasi padora

BBHITIOJTHEHUE JIOMAITHUX 33/IaHUi TI0 pa3aeny 2

IIpumepHasi TeMaTHKa BHEAYAUTOPHOI cAMOCTOSITEJIbHOM PadoThI
Hanwucanue pedepatos:

HccnenoBanue ypaBHEHUN U HEPABEHCTB C MapaMeTPOM

Pasznea 3. OcHOBBI
TPUTOHOMETPHH

26

Tema 3.1.OCHOBHBIE TTOHATHUS

Conep:xkanue y4eOHOro MaTepuasa

Pagnannas mepa yria. BpamarenbsHoe nBuxenne. CHHYC, KOCHHYC, TAHT€HC U KOTAaHT'€HC
qucia

IIpakTuyeckue 3aHATHS:
PannanHbIll METOA U3MEPEHUS YITIOB BPALLICHNS U CBA3b C IPaJyCHON MEpOu
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Tema 3.z OcHOBHEBIE

Conep:xanue yueOHOro MaTepuasa

TPUTOHOMETPUICCKUE ®opmynsl npuBeaeHus. PopMyisl cioxkeHuss. POpMysibl YABOCHUS. 2
TOKACCTBA IIpakTHyeckune 3aHATHSA:
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, POPMYJIIBI CIIOKEHUS, YABOCHHUS, 5
ITpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BEICHHUE,
peoOpa3oBaHre MPOU3BEICHUS] TPUTOHOMETPUYECKUX (PYHKIINN B CyMMY
IIpakTHYeckHe 3aHATHA:
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, POPMYJIIBI CIIOKEHUS, YABOCHHUS, 5
ITpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BECHHUE,
npeoOpa3oBaHre MPOU3BEIEHUS] TPUTOHOMETPUYECKUX (PYHKIINN B CyMMY
Tema 3.Z [IpeobpazoBanus Coaeprxanue yueOHOro MaTepuaa
MPOCTEHIINX [IpeobpazoBanme CyMMBI TPUTOHOMETPHUIECKUX (PYHKITUN B MPOU3BEICHHUE U MPOU3BEICHHE 2
TPUTOHOMCTPHYCCKUX B CYMMY
BBIPAKCHUH IIpakTuyeckue 3aHATHS:
OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHHSI, YIBOCHHU, 5
[IpeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (QYHKLINN B TPOU3BEICHNUE,
npeoOpa3oBaHue MPOU3BEICHHS] TPUTOHOMETPHUECKUX (DYHKIIUN B CYMMY
Tema 3.4. Coaeprxanue yueOHOro MaTepuaa
Tpuronomerpuyeckue OOparHble TpUroHOMeTpHUecKue GYHKIIUA. APKCHHYC, apKKOCUHYC, apKTaHTECHC. 2
YPpaBHEHUSA 1 HEPABEHCTBA IIpocreiire TPUroHOMETPUYECKUE YPABHEHUS
IIpakTnyeckue 3aHATHS:
OOpaTHbIe TpUrOHOMETpUYECKHE (DYHKITUH: apKCUHYC, apKKOCHHYC, apKTaHTEHC. 2
[Ipocrelinme TPUrOHOMETPUYECKHUE YPAaBHEHUS
KountpoJsbHas padora Ne 3. «OCHOBBI TPUTOHOMETPHU 2
CamocrosiTesibHas padora: 6
BBITNIOJTHEHHE JIOMAIIHUX 3a/laHui 1o pa3zaeny 3
Pa3znen 4. ®ynkuuu, ux o4
CBOMCTBA M rpaduKn
Tema 4.1 ®ynkuuu. CsoiictBa | Conep:kaHue yueOHOro Mmarepuasa
¢ynkunit. O6patHbie GyHKUMN | Dynkiun. O61acTh ONpeieleHHs 1 MHOKECTBO 3HAUEHHIR; rpaduK (QYHKIMH, TOCTPOSHUE 2

rpadukoB pYHKINH, 3aJaHHBIX PA3THYHBIMH CIIOCOOAMHU
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IIpakTHYeckHe 3aHATHA:

[Tpumeps! 3aBECUMOCTEN MEXTy IEpeMEHHBIMH B PEaIbHBIX MPOLIECCaX U3 CMEKHBIX
mucuumuinH. Onpenenenue Gyukiuii. [Toctpoenne u ytenne rpagukoB QyHKIHIMA

Conep:xanue yueOHOro MaTepuasa

CaoiicTBa (yHKIIMH. MOHOTOHHOCTB, Y4eTHOCTh, HEYETHOCTh, OTPAaHHYCHHOCTD,
HnepHoIuYHOCTh. [IpoMeKyTKH Bo3pacTaHus U yObIBaHHUS, HANOOJIbILIEEe  HANMCHBILICE
3HAYEHHsI, TOUKU dKcTpemyma. ['padudeckas untepnperanus. [Ipumeps! GpyHKINOHATBHBIX
3aBHCHUMOCTEH B pealbHBIX IPOIECCax U SBJICHUIX. Apr(MeTHIecKre omneparuy Hajl
¢bynkimsivu. CrioxkHast GyHKIHS (KOMIO3HITHS).

IIpakTHYeckHe 3aHATHA:

HccnenoBanue ¢pynkun. CBoicTBa IMHEHHOM, KBaIpaTUYHOM, KYCOUYHO-TUHEHHON U
npoOHo-nmuHelHON ¢pyHkuuu. HempepsiBHbIe U iepuoanyeckue Gynkiun. CBoiicTBa n
rpaduKu CHHYyca, KOCHHYCa, TAHTeHca U KoTaHreHca. OOpaTHble (yHKIINH.

IIpakTuyeckue 3aHATHS:
OO6patsbie GyHKIMH U UX Tpaduku. OOpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIHH

Tema 4.2 CreneHHble,
MOKa3aTelbHbIE,
norapu(pMUIECKUE 1
TPUTOHOMETPUYECKHE
byakuun. OOpaTHBIC
TPUTOHOMETpHYECKHE (PYHKIINU

Conep:xanue yueOHOro MaTepuasa

Onpenenenne (Qynkmui, ux cBoWctBa u rTpaduku. I[IpeoOpazoBanusi rpaduKoB.
[TapajutenpHBII NEPEHOC, CUMMETPHUS OTHOCUTEIBHO OCEH KOOPAWUHAT U CHUMMETPHUS
OTHOCHUTEJIBHO Hayaja KOOPAWHAT, CAMMETPHUSI OTHOCUTENIBHO MPSIMOM Y = X, pacTsiKEeHue
U C)KaTHe BIOJb OCEH KOOPAMHAT

IIpakTuyeckue 3aHATHS:
ITpeoOpaszoBanue rpaduka QyHKIIH.

KoutpoabsHnas padora Ne 4: «@DyHKIUM, HX CBOICTBA U rPpadpuKmn»

CamocrosiTesbHasi padora

BBITNIOJTHEHUE TOMAILIHUX 3a/laHuii 1o pa3zaeny 4

IIpumepHasi TeMaTHKAa BHEAYIUTOPHOI CAMOCTOSITEJILHOM PadoThI
Hanmcanue pedepatos:

CrnoxeHre rapMOHUYECKUX KOJIeOaHU

I'paduueckoe penieHne ypaBHeHUN U HEPABEHCTB

Pasznea 5. Hauaaa

36
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MATEMATHYCCKOI0 aHAJIN3a

Tema 5.1.
ITocnenoBaTenbHOCTH.

Conep:kanue y4yeOHOro MaTepuasa

ITocnenoarenpbHocT. CHocoObl 3aaHUs U CBOMCTBA YHCIOBBIX IIOCIEN0OBATEIBHOCTEMN.
[TonsiTe 0 mpexese nocae10BaTeIbHOCTH

Conep:xkanue y4yeOHOro MaTepuasa
CymMupoBaHue mocienoBaresibHOCTel. beckoHedHo — yObIBaromiasi TreoMeTpHuYecKas
MIPOTPECCUS U €€ CyMMa.

IIpakTuyeckue 3aHATHS:

Yucnosas IIOCICA0BATCIIbHOCTD, CHOCOGBI €€ 3aJaHlsl, BBIYUCIICHUA YJICHOB
nocnenosarenbHocTu. [Ipenen nocnenosarenbHOCTH. beckoHeuno yobIBaromas
Tr€OMETPUYECKasl POTPeccus

Tema 5.2 IlpousBoanas

Coaeprxanue yueOHOro MaTepuaa

[TponsBonnas. IlonsTHe 0 mpou3BOIHOW (YHKIMM, €€ TeoMeTpUYecKHi M (pu3nyecKuii
CMBICII. YpaBHEHHE KacaTelbHOW K Tpaduky ¢yHkimu. [Ipon3BogHBIE CyMMBI, pa3HOCTH,
POU3BEACHNUS, YaCTHOTO. [IpON3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHUN

Conep:xanue yueOHOro MaTepuasa

[Tpon3BoAHBIE CYMMBI, Pa3HOCTH, IPOU3BECHNUS, YaCTHOTO. [ [pon3BOIHEIE OCHOBHBIX
HJIEMEHTAPHBIX (YHKIUN

IIpakTuyeckue 3aHATHS:
[TpaBuna u hopmyssl quddepeHupoBanus, TabIUIAa TPOU3BOAHBIX JIEMEHTAPHBIX

dbynakuwmii. [IponsBoHas: MEXaHMYECKUH M TEOMETPUIECKUN CMBICIT IPOU3BOTHOM.
VYpaBHeHHE KacaTeTbHOU B 00IIEM BH/IE

Conep:xanue yueOHOro MaTepuasa
[TpuMeHeHne nepBoi MPOU3BOAHON K MCCIICTOBAHUIO QYHKIIUNA U TOCTPOEHUIO TpaduKOB.

IIpakTuyeckue 3aHATHS:
UccnenoBanue GyHKIMH ¢ TOMOIIIBIO Tpon3BOoAHON. Haxoxknenrne HanbompIero,
HAaMMEHBIIET0 3HAYCHUs ¥ SKCTPEMaIbHbBIX 3HAaUeHUH QYHKIIUU

Conep:kanue y4yeOHOIro MaTepuasia

IIpuMeps! HCIIOIB30BaHNS IPOU3BOAHOMN JUIS HAXOKICHHS HAWIYYILIErO PELICHUs B
MPUKJIATHBIX 3a/1adax. Bropas npon3BoHas, €€ TeOMEeTPUIECKUN U (HU3UICCKUN CMBICIT.
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Haxosxaenne ckopocTy ist porecca, 3aanHoro GopmMyion u rpagukom

Tema 5.3 IlepooOpazHas u

Conep:xkanue y4yeOHOro MaTepuasa

HMHTETpal [TepBooOpasznas u wHTEerpai. llpuMeHeHHe ONpeneNeHHOr0 WHTErpana JUisl HaXOXKICHUS 2
TJIOIAIM KpUBOJIMHEHHOM Tpanennn. ®opmyna Hetorona—IJleiiOnura
Conep:xanue yueOHOro MaTepuasa
[IpuMmeHeHne ONpeneieHHOTO MHTErpajia Uil HaxO0XKACHUS IUIOIAAd KPUBOJUHEMHOMN 2
tpanenun. @opmyna Herotona—IJleitbnuna
IIpakTuyeckue 3aHATHS:
Huterpan u nepoodpasnas. Teopema Hrtotona-Jleitouumna. [Ipumenenne naTerpana K 2
BBIYHCIICHUIO (PU3MUYECKUX BEIMYMH U TUIOIaAeH
Conep:xanue yueOHOro MaTepuasa 5
[Tpumepsl npuMeHeHNs] MHTerpaja B QU3UKe U TEOMETPUN
KoutpoabHas padora Ne 5: «Havaia MaTreMaTH4eCKOro aHaJIu3a» 2
CamocrosiTesbHast padoTa
BBITIOJTHEHHUE IOMAIIHUX 3a/IaHui TI0 pa3zieny S
IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOSITeIbHOI padoThl 8
Harmmcanne pedepara:
[Tonsatue nuddepenmana 1 ero NPUIOKEHUS
Pa3nen 6. KomOnnaropuka,
CTATHCTHKA M TEOPHUs 25
BEPOATHOCTEM
Tema 6.1 DnemeHTHI Conep:kanue y4yeOHOro MaTepuasa
KOMOHMHATOPHKH OcHOBHBIE TOHSATHS KOMOMHATOPUKH. 3aJadll Ha TOJCYET 4YHCIAa pa3sMEIIeHUH, 2
MepecTaHOBOK, coueTaHnil. Pemenune 3aau Ha nepebop BapuaHTOB
IIpakTHYeckHe 3aHATHA:
Hctopusi pa3BUTHS KOMOWHATOPUKU, TEOPUH BEPOSTHOCTEH W CTATUCTUKUA M UX POIb B
pa3nuYHBIX cdepax dYeIOBEUECKON IKH3HeAeATelnbHOCTH. IlpaBuina KOMOWHATOPHUKH. 2
Pemenne koMOMHATOPHBIX 331a4. Pazmernienus, coueTaHus ¥ epecTaHOBKU
Conep:kanue y4yeOHOro MaTepuasa 2
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®opmymna buaoMa HeroTtona. CBoMCTBa OMHOMUHAIBHBIX KO3 GUITMEHTOB. TpeyrobHUK
ITackans

Tema 6.z. D1eMEHTHI TEOPUHU

Conep:xanue yueOHOro MaTepuasa

BEPOSATHOCTEH CoObITHE, BEpOSTHOCTH COOBITHS, CIOXKEHHE M YMHOXXEHHE BeposiTHOocTel. [lonamue o 2
He3a8UCUMOCMU cOObIMUIL
IIpakTuyeckue 3aHATHS:
Kraccuueckoe onpeneneHue BEpOSATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O CYMME 2
BEpOSITHOCTEN. BrIunciaenue BeposiTHOCTEN
Tema 6.Z. DnemMeHTbI Coaeprxanue yueOHOro MaTepuaa 2
MaTeMaTUYECKON CTATHCTHKH ITpencraBiaeHre TaHHBIX (TaOJIMIIBI, THATPAMMBI, Tpa(HKH)
IIpakTHYeckHe 3aHATHA: 2
[Ipukiagueie 3agaun. [IpeacraBieHne YUCIOBBIX JaHHBIX
KontpoabHas padora Ne 6: «KoMOMHATOPHKA, CTATHCTHKA U TEOPHs BePOATHOCTENH» 2
CamocrosiTesibHast padoTa
BBITIOJTHEHHUE IOMAILIHUX 3a/1aHui 10 pa3zeny 6
IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI CaMOCTOSITeIbHOI padoThl 9
Harmmcanne pedepara:
Cxembl bepHyuM NOBTOPHBIX UCIIBITAHUI
CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTUKE
Pasznen 7.I'eomeTpusn 47
Tema 7.1 Koopaunats! u Coaeprxanue yueOHOro MaTepuaa
BEKTOPBI [IpsimoyrosbHas (1ekapToBa) CHCTEMa KOOPAMHAT B MPOCTpaHCTBe. DOpMysa paccTOSHUS
MEXIy IBYMs TO4YKamMH. YpaBHeHus cdepbl. Bekropel. Monayns BekTopa. PaBeHCTBO
BEKTOpOB. CJI0’)KEHUE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha uucio. PaznmokeHue BekTopa 1o 2
HaIpaBJICHUsIM. YTOJ MEXIy AByMs BekTopamu. IIpoekuust Bekropa Ha ock. KoopauHarsl
BekTOpa. CKaJIpHOE NMPOU3BENECHNE BEKTOPOB. Mcnoap30BaHNE KOOPAUHAT U BEKTOPOB IIPU
pELIEHNN MAaTEMaTUYECKUX M MPUKIIAJAHBIX 3a/1a4
IIpakTuyeckue 3aHATHS:
JlekapToBa crcTeMa KOOpJMHAT B IIPOCTPAHCTBE. Y paBHEHUE OKPY)KHOCTH, CepHl, >

IockocTH. Paccrosgnue mexay Toukamu. Bektopsl. JleiicTBus ¢ BekTopamu. JlekaptoBa
CUCTCMA KOOPpAWHAT B IPOCTPAHCTBC. I[eﬁCTBHﬂ C BCKTOpAMHU, 3aJaHHBIMHU KOOPpAWHATAMMU.
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CxansgapHoe Npou3BeIcHHE BEKTOPOB. BekTopHOE ypaBHEHUE MPSAMON U MIIOCKOCTH.
Hcnonbs3oBanue BEKTOPOB MPHU JOKA3ATEIbCTBE TEOPEM CTEPEOMETPUHI

Tema 7.2 Tlpsmbie u Conep:xkanue y4yeOHOro MaTepuasia

IJIOCKOCTH B MPOCTPAHCTBE B3anMHOe pacnosnokeHue IByX IpsIMbIX B IIpocTpaHcTBe. [lapamienbHOCTh IPsAMON U
TIIOCKOCTH. [lapajienbHOCTh MII0CKOCTEN

Conep:kanue y4eOHOro MaTepuasa

[TepieHAMKYASAPHOCTD MPSIMOI U TIIIOCKOCTH. [lepnieHauKysip u HaKJIOHHAsA. YTOI MEXKIY
IIPSIMOM U TUIOCKOCTBIO. JIBYIrpaHHBINA yroi. YTOJI MEKAY INIOCKOCTSMH.
[lepneHUKYISAPHOCTD JBYX ILUIOCKOCTEN

Conep:xanue yueOHOro MaTepuasa

['eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapaJlIeIbHBINA MEPEHOC, CHMMETPHS
OTHOCHUTENBHO MIOCKOCTH. [lapannensHoe npoekTupoBanue. [nomaas opToroHaabHOU
npoekiun. M300pakeHne npocTpaHCTBEHHBIX GUTyp

IIpakTuyeckue 3aHATHS:
[Ipu3Haky B3aMMHOTO PACHOJIOKEHUS MIPAMBIX. YTOJ MEXKIY MPsAMbIMHU. B3aumuoe

pacIoIokKEeHUe NPSAMBIX U II0cKoCTel. [leprieHInKynsap 1 HaKJIOHHAs K IVIOCKOCTH. YTOJI
MEXKY IPSMON M TJIOCKOCTHIO. TeopeMbl 0 B3aMMHOM PACTIOJIOKEHUH PSIMOM U INIOCKOCTH.
Teopema o Tpex nepneHaukyispax. [I[pu3Haku u cBOWCTBA MapaiebHbBIX U
MEPIEHIUKYISIPHBIX IUNIOCKOCTEN. PaccTosiHue OT TOYKH 10 INIOCKOCTH, OT IIPSIMOM 10
IJIOCKOCTH, PACCTOSIHUE MEXKY MJIOCKOCTSIMU, MEXKy CKPEILIMBAIOIIMMHUCS MPSMBIMH,
MEXy TPOU3BOJILHBIMU (PUTypamMH B IpocTpaHcTBe. [lapanienbHoe MPOEKTUPOBAHUE U €r0
cBolicTBa. B3anMHoe pacroioskeHue MpoCTPaHCTBEHHBIX (QUTYp

Tema 7.3 MHOTOrpaHHUKH Conep:xkanue y4yeOHOro MaTepuasa
Bepuunsl, pedpa, rpanu MHororpanHuka. [Ipusma. Ilpsmas npusma. [IpaBunbHast npusma.
[Tapannenenunen. Kyo.

Conep:xkanue y4eOHOro MaTepuasa
[Mupamuna. [IpaBunpHas nmupamuaa. Y cedeHHas nupamuaa. Terpadap. CumMmerpun B Kyoe,
B IapaieNienurnese, B npusme u nupamuae. Ceyenus Ky0a, Ipu3Mbl U TUPAMUIbI

Conep:xanue yueOHOro MaTepuasa
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[IpencraBiacHre O MPaBUIBHBIX MHOTOTPaHHHKAX (TETpasap, KyO, OKTasap, MOJACKAdap H
ukocadp). [Tnomaau moBepXHOCTH MHOTOTPAHHUKOB

IIpakTuyeckue 3aHATHS:
Ceuenus 1 pa3BepTK MHOTOTpaHHUKOB. Buibl cuMMeTpuil B mpoctpancTBe. CUMMeETpUs

TeJ BpallleHHs] © MHOTOTPaHHUKOB. Pa3nuuHbie BUIbI MHOTOTPAaHHUKOB. X n300pakeHus. 2
[imomaae moBepxHOCTH
Tema 7.4.Tena n nosepxHoctu | Comep:kanue yuedOHOro MaTepuasa
BpaIICHU Hunuuap u koHyc. YcedueHHbI kKonyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTD, 2
oOpasytomias, pazBepTka. OceBble CEUCHHs U CeUeHHUsI, apajuiesbuble ocHoBaHuto. [lap u
chepa, nx ceuenus. KacarenbHast IIIOCKOCTh K cepe
IIpakTuyeckue 3aHATHS: 2
Ceuenus ¥ pa3BepTKU MHOTOTPAHHHUKOB.
Tema 7.5.13mepenus B Conep:kanue y4eOHOIro MaTepuasa
FCOMETpHUH Ob6vem u ero um3mepenue. Murerpanbhas ¢opmyna oObema. dopmynsl oObema Kyoa, 2
MPSIMOYTOJIBHOTO Tapajuielenurnena, Npu3Mel, nHapa. Gopmynsl o60beMa TUpaMUIbl U
KoHyca. PopMyJIbl IIJIOLIAAHN TOBEPXHOCTEN IMIIMH]IpA U KOHYyCa
Conep:xanue yueOHOro MaTepuasa
®opmynel oO0bemMa mmapa u 1iomanu cdepsl. [lomobue Tten. OTHOIIEHHS TUIOMIACH 2
MTOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEJ
IIpakTHYeckHe 3aHATHA: 2
Brraucnenue mwomnanei 1 00bEMOB
KonTtpoabnas padora Ne 7: «I'eomerpusi» 2
CamocrosiTesbHast padoTa
BBITIOJTHEHHUE IOMAIIHUX 3a/1aHui 1o pa3zaeny /
IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI CaMOCTOSITeIbHOI padoThl
Harmmcanne pedepara: 15
BekropHoe 3a1aHKe NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE
[IpaBuiibHBIE U MONYPAaBUIbHBIE MHOTOIPAaHHUKU
Konnyeckue ceueHus: 1 UX IPUMEHEHUE B TEXHUKE
KouncyabTanuu 14
Bcero 234
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J11s XapaKTepUCTUKU YPOBHSI OCBOCHMSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAyIoNne 0003HAUCHHUS:

1. —03HaKOMHTEJbHBII (Y3HaBaHUE paHEE U3YUCHHBIX OOBEKTOB, CBOWCTB);

2. —penpoayKTHBHBIH (BBITIOIHEHHE JACATSIBHOCTH 10 00pa3ily, HHCTPYKIIMU HJIH 0] PYKOBOJICTBOM)

3. —poaAyKTHBHBIHN (ITAHUPOBAHUE U CAMOCTOSITSIILHOE BBIMOJHEHHE JACITEIBHOCTH, PEIICHUE TPOOJIEMHBIX 33/1a4)
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2.4.ConepxaHue pa3aesioB AUCHUILIHHBI

2.4.1.3au9TN JEeKIUOHHOr0 THIIA

No
pas
Jient
a

Hanmenosanue
paszena

Coneprxanue paszena

dopma
TEKYILEro
KOHTPOJIS

1

2

3

4

Bsenenue

MareMaTHKa B HayKe, TEXHUKE, SKOHOMUKE,
UH(POPMALIMOHHBIX TEXHOJIOTUAX U IPAKTUYECKON
ACATCIIbHOCTH. HCHI/I U 3aa4U U3YUCHUSA MATCMATHUKHU TTPU
ocoenuu npodeccurt CI10 u cnenmansHocter CIIO.

v

Anrebpa

Lenble u paroHaIbHBIE YKCa. JleHCTBUTENbHBIE YHCIA.
Komnnekcusie uncia. Kopau u crenenn. Kopau
HaTypaJbHOHM CTENIEHU U3 YUCiIa U UX CBOMCTBA. CTETeHH C
palMOHATILHBIMU MTOKA3aTeIsIMH, UX cBorcTBa. CTEneHu ¢
JeHCTBUTENLHBIMU MTOKa3aTessaiMu. Jlorapugm. Jlorapupm
yrcaa. OCHOBHOE JIOTapH(pMHUECKOE TOKIECTBO.
Jecsatnunblie u HaTypalibHbIC JorapudMebl. [IpaBuna
nencTBur ¢ Jorapudmamu. [lepexor K HOBOMY OCHOBAHHIO.
[IpeobpazoBanne anredpandeckux BHIPAKCHHH.
[Ipeobpa3zoBanre pallMOHANBHBIX, HPPALUOHATBHBIX
CTCTICHHBIX, TOKA3aTeIbHBIX U JOTapU(PMHUUECKUX
BBIPAKECHHH.

YpaBHeHuUs U
HEpPaBEHCTBA

YpaBHEHHS ¥ CHCTEMBI ypaBHEHUH. PaninoHaibHbIe,
UppalMoOHaIbHBIE, TOKa3aTeNIbHbIE U TPUTOHOMETPUUECKHE
YpaBHEHHUS U CUCTEMbl. PABHOCUIILHOCTD ypaBHEHUH,
HEPaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PEIICHUS
(pazyioskeHUE Ha MHOXKHTEIIH, BBEJICHUE HOBBIX
HEHM3BECTHBIX, MOJCTAHOBKA, TPAQUUECKUI METO).
Hepasencrtpa. PaninoHasibHbIE, UppAIIMOHATBHEIE,
MoKa3arenbHble HepaBeHCTBA. OCHOBHBIC MPUEMBI UX
pemenus. Vicnonb3oBaHue CBOMCTB U TpapuKoB (PyHKITMH
IIPU pEIICHNN ypaBHEHUH U HepaBeHCTB. MeTon
UHTEpBaNIOB. M300parkeHne Ha KOOPIMHATHOU TUTIOCKOCTH
MHOKECTBA PEIICHUH YPaBHEHUH U HEPABEHCTB C JIBYMS
MIEPEeMEHHBIMH U UX cucTeM. [I[puMeHeHre MaTeMaTHIeCKuX
METOJIOB JIJIsl pEUIeHUsI COepKaTeNbHbIX 3a/1a4 U3
pa3TUYHBIX 00JIACTeW HAyKH M MpakTUKu. HTeprpeTanus
pe3ynbTara, y4eT peallbHbIX OTPaHNYCHUH.

OCHOBBI
TPUTOHOMETPHH

Panunannas mepa yrna. BpamarensHoe nsuxenue. Cunyc,
KOCHHYC, TAHT€HC U KOTaHIeHC yucia. GopMyIsl
npusegeHus. Gopmyibl cioxenus. Dopmysbl yABOCHUS
®dopmysl ToIoBHHHOTO yrita. [IpeobpazoBanust
MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUI
[IpeobpazoBanne CyMMBbl TPUTOHOMETPUUIECKUX (PYHKITUH B
IIPOU3BEJICHNE U ITPOU3BEJICHUS B CYMMY.
Tpuronomerprueckue ypaBHEHHs] U1 HEPABEHCTBA
[Ipocreiimue TpuroHoMeTpuieckrue ypaBHeHus. OOpaTHbie
TpUTOHOMETpHUYECKHe QYHKINU. APKCHHYC, apKKOCHHYC,
ApPKTaHTEHC.

Y.A
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

[EEN

2

3

4

DOYHKIUHU, UX
CBOIICTBa U
rpaduku

Oynkrun. O6nacTh onpeAeNneHUuss 1 MHOXECTBO 3HAYCHHUH;
rpaduk GyHKINHU, TOCTPOECHUE rPahUKOB GYHKINH,
3aJIaHHBIX PA3JIMYHBIMU crioco0aMu. CBOWCTBA ) yHKIIHH.
MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD,
NEePUOIMYHOCTD. [[pOoMeXyTKH BO3pacTaHus U yObIBaHHMS,
HauOoJIbIlIee U HAMMEHbIIee 3HAaUeHUsI, TOUYKU HKCTpEMyMa.
I'paduueckas unrepnperanus. [Ipumeps
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH B PEabHBIX IpoIleccax u
SABICHUAX. ApUPMeTHYEeCKHEe ONepalnuu HaJl PYyHKIUSIMU.
Cnoxnast GyHkims (kommosuius). O0paTHbie QYHKIHH. .
Omnpenenennst QyHKIIUH, UX CBOMCTBA U TPadUKH.
[IpeobpaszoBanus rpadukos. [lapanaensHbIN nepeHoc,
CUMMETpPHS OTHOCUTEIBHO OCEH KOOPAWHAT U CHMMETPUS
OTHOCHUTEJIbHO Hayaja KOOPAMHAT, CHMMETPHS
OTHOCHTEJIBHO MPSIMOK Y = X, paCTsKEHHE U CXKaTHE BIOJb
OCEH KOOpJMHAT.

v

Hauamna
MaTEMATHUECKOI'O
a”Hajnsza

[TocnenoBarenpaocTu. CIOCOOBI 3aJaHUS K CBOMCTBA
YHCIIOBBIX MOCceoBaTenbHOCTer. [ToHsTHE O TIpenene
nocienoBarenbHocTH. CyMMUpOBaHHE
nocienoBarenbHOCTeH. beckoHeuHo yObIBaroas
reoMeTpuuecKas mporpeccus u ee cymma. [lpousBoHas.
[Tonsatue o Mpou3BOHON (PYHKIINH, €€ TEOMETPUUECKUI U
(U3UYECKUH CMBICI. Y paBHEHHUE KacaTeIbHOU K rpaduKy
¢ynkuuu. [Ipon3BoaHbIe CyMMBI, Pa3HOCTH, IPOU3BEACHUS,
yacTHbIe. [[pon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
byakuud. [I[puMeHeHne mpou3BOIHON K MCCIEAOBAHHUIO
GyHKUMK 1 mocTpoeHuto rpadukos. [Ipumeps
UCIIOJIb30BaHUs TPOU3BOJHON JJI HAXOXKACHUS
HAWIYYILEero peuieHus B MPUKIaIHbIX 3a1a4ax. Bropas
MIPOU3BOIHAS, €€ TEOMETPUIECCKUN U (PU3UICCKUN CMBICII.
HaxoxxaeHune ckopocTu st porecca, 3aaHHOTo
dopmynor u rpapukom. I[lepBooOpazHas u uHTETrpal.
[IpumeHeHue onpeneneHHoro HHTerpajia s HaX0XKIACHUs
IUIOLIAIM KPUBOJIMHENHOU Tpaneunun. opmyna
Hrrorona—IJleribnnma. [Ipumepsl mpuMeHEeHHST HHTETpaja B
(bU3HKE U TECOMETPUH.

Kombunatopuxka,
CTaTUCTHKA U
Teopus
BEPOATHOCTEM

OcHOBHBIE TTOHATHS KOMOMHATOPHUKH. 3aa4u Ha MOACUET
4Kclla pa3MeIleHUH, IEPECTaHOBOK, coueTaHu!. Pemenue
3a/a4y Ha iepedop BapuanToB. @opmysa buaoma HeroToHa.
CgoricTBa OMHOMHHAIBHBIX KOA(hHIHeHTOB. TpeyroipbHUK
[Tackains. CoObITHE, BEPOATHOCTh COOBITHS, CIIOKEHUE U
YMHOXeHHE BeposiTHOCTEH. [loHATHE O He3aBUCUMOCTH
coObITHH. JIUCKpEeTHAs CilydarHasi BEeJIMUMHA, 3aKOH €€
pacnpenenenus. YnuciaoBble XapakTePUCTUKU TUCKPETHON
CITy4anHOH BeaU4HHBL. [IoHsATHE 0 3aKOHE OOJBIITUX YHCeT.
I[IpencTaBneHne qaHHBIX (TAOJIUIBI, THArPAMMBI, TpadUKH)
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

I'eometrpus

B3auMHOe pacnonokeHue IByX MPSIMbIX B POCTPAHCTBE.
[TapamenbHOCTh IPSIMOK | TIOCKOCTH. [lapanienbHoCTh
miockocTer. [leprneHauKyIsIpHOCTD MPSMOW U TIIIOCKOCTH.
[lepneHuKymsip ¥ HAKJIOHHASA. YTOJI MEXAY NPSIMOH U
MJIOCKOCTHIO. JIByrpaHHBIN Yrodl. YTOI MEXIY
II0CKOCTAMU. [lepneHAuKyIsIpHOCTh ABYX IJIOCKOCTEH.
I'eomerpuueckue npeodpazoBaHus MPOCTPAHCTBA:
HapauIeIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIIBHO
miockoctH. [TapamiensHoe nmpoekTupoBanue. M3o0paxkeHue
IPOCTPaHCTBEHHBIX (puryp. MHOTOrpanHukH BepuinHsl,
pebpa, rparu MHOrorpanHuka. [Ipusma. [psimas mpuzma.
[IpaBunbHas npusma. [apamnenenunen. Ky6. [Tupamuna.
[IpaBuibHasg nupamuaa. Y cedeHHas TUpaMua.
Terpasap.Cummerpun B KyOe, B mapajuieNenurese, B
npusme u nupamujae. Cedenust kyoa, MpU3MbI U MHPAMUIBI.
[IpencraBienue o npaBUIbHBIX MHOTOTPAHHUKAX
(teTpasmpe, Kybe, oKTa’Ipe, J0AeKadApe U HKOCAdIpE).
Tena u nosepxHocty BpameHus L{lunmuHap u Konyc.
Yceuennsiit konyc. OCHOBaHUE, BBICOTA, OOKOBas
MOBEPXHOCTh, 00Opa3zymomas, pazBeprka. OceBble ceYeHUs U
cedeHus, napasienabHble ocHoBaHuto. [lap u chepa, nux
ceuenus. KacatenbHast mockocTh K cdepe. M3mepenus B
reometpun O0BeM u ero usmepenue. MHTerpanpHas
dopmyna oopema. opmynel 00beMa Kyoa,
MPSIMOYTOJIBHOTO MapajuleNenuIie1a, IpU3Mbl, IWJINH]PA.
Dopmyiiel 00beMa MUpaMubl U KoHyca. Gopmysbl
IUIOLIA/IM NOBEPXHOCTEH LWJINHAPA U KOHYca. DopMyIibl
o0bema mapa u miomanu cdepsl. [logodue Tei.
OTHoIIEHUS TUIOIIAIEH TTOBEPXHOCTEH U 00BEMOB
noao0HbIX Ten. Koopaunate! u BekTops! [lpsMoyronbHas
(mexaproBa) crcTeMa KOOPAMHAT B IIPOCTPAHCTBE.
dopMyna pacCTOSHUAS MEKY IBYMs TOYKaMU. Y paBHEHUS
cthepsl. Bextopsl. Monyns BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOpOB. Y MHOKEHHE BEKTOpA HA YHUCIIO.
PaznoxeHue BeKTOpa 1o HAINPaBICHUSAM. YTOJI MEXKIY
nByMsl BekTopamu. [Ipoekius Bektopa Ha ock. KoopauHatsl
BeKkTOpa. CKalsipHOE IPOU3BEECHNE BEKTOPOB.
Hcnonp30BaHne KOOpAMHAT U BEKTOPOB IIPU PEILIEHUN
MaTEMaTUYECKNX U MPUKIAIHBIX 3a]1a4.

v

[Tpumeuanne: Y —yctHbIN onpoc, /| —MaTemMaTH4ecKuil TUKTaHT

2.4.2.3aHATHA CEMHUHAPCKOT0 THUINA
He nmpenycmotpensi

2.4.3.IlpakTuyeckne 3aHATHS

Ne

Hanmenosanue
paszena

HanmeHoBaHuie MPakTHYESCKUX (1a00paTOpHBIX) padoT

dopma
TEKYIIEro
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KOHTPOJIA

2

4

Bsenenue

M

Anrebpa

Apudmernueckre ASHCTBHS HAJl YUCIAMH, HAXO0XKICHHUE
MPUOIMKEHHBIX 3HAYCHUH BEJTMYHMH U ITOTPEITHOCTEH
BBIYUCIICHUH (aOCOTIOTHOH M OTHOCHTEIBHOK), CPABHCHHE
YHCJIOBBIX BBIpQ)XKEHUU. BhIuncieHne 1 CpaBHEHUE KOPHEH.
Beinonnenue pacueros ¢ pagukanamu. Pemienue
UppalMOHANIBHBIX ypaBHEeHUH. Haxoxxnenue 3HaueHun
CTEINEHEH ¢ pallMOHaIbHBIMU NOKa3aTensiMu. CpaBHEHUE
creneHert. [IpeoOpa3oBanus BIpaKEHUH, COAEPIKALIIX
cTeneHu. Penenne nokaszarenbHbIX ypaBHEHUH. Penienne
MPUKIIATHBIX 3a1a4. HaxoxaeHue 3HaueHuu jJjorapudma mo
IIPOU3BOJILHOMY OCHOBaHUI0. [lepexon oT ogHOrO
OCHOBAHUS K ApyroMy. Beruucnenue u cpaBHeHue
norapudmos. JlorapudpmMupoBaHue U MOTSHIUPOBAHUE
BbIpa)keHUH. [IprOnmkeHHbIE BEIUNCIIEHUS U PELLICHUS
IPUKIJIAAHBIX 3a1a4. Perenne norapupMudeckux
YpaBHEHUH.

v IIP KP

YpaBHeHuUs U
HEpPaBEHCTBA

Kopuu ypaBHeHHH. PaBHOCHILHOCTS YPaBHCHHUH.
[IpeoOpaszoBanue ypaBaeHUH. OCHOBHBIC IPUEMBI PEIICHUS
ypaBHeHUH. Pemienue cuctem ypaBHeHUH. Vcronb30BaHue
CBOVCTB U IpauKOB PYHKIIUH JJIs PEIICHUS YPaBHCHUH U
HEPaBEHCTB.

Vv, ITP,KP

OCHOBBI
TPUTOHOMETPHUU

PamuaHHBIN METO/I M3MEPEHUS YTIIOB BPAILICHUS U CBSI3b C
rpaaycHou Mepor. OCHOBHBIC TPUTOHOMETPUYECKUES TOXKICCTBA,
(hopMyITBI CIIOXKEHUS, yIBOCHUS, TPeoOpa3oBaHUE CYMMBI
TPUTOHOMETPHUCCKHUX (DYHKIIUH B TIPOU3BEICHUE,
peoOpa3oBaHMe MPO- U3BEACHUS TPUTOHOMETPHUSCKUX (DYHKITUH
B cymmy. [IpocTenime TpUroHoMeTpuIeckue ypaBHeHHS U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPHUICCKHE (DYHKITHH:
ApPKCUHYC, apKKOCUHYC, apKTaHT€HC.

v IIP KP

DYHKIUHU, UX
CBOIiCTBa U
rpaduku

[Ipumepbl 3aBUCUMOCTEN MEXAY IEPEMEHHBIMU B pealIbHBIX
nporeccax u3 CMEeXHBIX IUCHHIUINH. OrnpeneneHue GyHKInH.
[Toctpoenue u ureHue rpadpukoB GyHKuH. MccnenoBanue
¢ynkunu. CBorcTBa IMHEHHOHW, KBaIpaTUYHOH, KYCOYHO-
JMHEHHOH U APOOHO-TMHEHHOH QyHKIMH. HermpepbiBHBIE 1
nepuoanyeckue Gpyuakunu. CBorcTBa U rpad KU CHHYCA,
KOCHHYCa, TAHTeHCa U KoTaHreHca. OOpaTHbIe PYHKITUN U X
rpa¢uku. OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIHH.
[IpeobpaszoBanust rpaduka GyHkuu. ['apMoHnUecKue KoeOaHusl.
IIpuknamgasie 3amayun. [lokazaTenpHbIe, TorapupMIIecKue,
TPUTOHOMETPUYECKUE YPaBHEHUS U HEPaBEHCTBA.

v IIP KP

Hauana
MaTEMATHYECKOTO
a”Ham3a

YucnoBast OCIe0BATEIIEHOCTD, CIIOCOOKI €€ 3aaHus,
BBIYMCIICHHS YICHOB MOCIeoBaTeIbHOCTH. [Ipemen
MOCJIeI0BATENILHOCTH. beckoHeuHO yOBIBaIOIIast TeOMETpUIecKast
nporpeccust. [Ipon3BogHast: MEXaHUYECKUH U T€OMETPUICCKHII
CMBICTI TIPOU3BOTHON. Y paBHEHHE KacaTeIbHOH B OOIIEM BHIC.
[Ipaswiia u popmysel auddepeHippoBanus, TadIMIA
TIPOMU3BOIHBIX dJIeMEHTapHbBIX QyHKIHH. VccnenoBanne QyHKITHH
C TIOMOIIIBIO MTPOU3BOAHOMN. HaxoxieHne HanOobIIIero,
HAMMEHBIIIETO 3HAYCHHUS M DKCTPEMAaJIbHBIX 3HAUYCHUH (DYHKITHH.
Wuaterpan u nepBoodpasznas. Teopema HeroTroma—Jlenonutia.

v IIP KP
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HpI/IMeHeHI/IC HUHTCTpajia K BBIYUCIICHUTO (I)I/IBI/IHCCKI/IX BCJIMYHUH 1

IUIOILAAEH.
Komb6unaropuka, |Mctopus pa3sBUTHS KOMOMHATOPUKH, TEOPUH BEPOATHOCTEH U v IIP,KP
CTaTHUCTHKA U CTaTUCTHKH U UX POJIb B PA3THYHBIX chepax 4eTOBCUECKON
Teopus KU3HenesTenbHocTH. [IpaBrina komOuHaTopuku. Pemenne
BEPOSTHOCTE KOMOMHATOpHbIX 3a1a4. Pa3melenus, couetanus 1
6 nepectaHoBkH. buHoMm HeroToHa u Tpeyronsuuk [lackans.

[Ipuknanuele 3agaun. Knaccuueckoe ornpeieneHne BEpOsSTHOCTH,
CBOMCTBA BEPOSITHOCTEH, TEOPEMa O CyMME BEPOSTHOCTEH.
Brruncienne BepostHocTer. [Ipukiagapie 3amadm.
IIpencraBienue ynciaoBbIX NaHHBIX. [IpuKkiIaaHbie 3a1auu.
I'eomeTrpus [Ipu3Haky B3aMMHOTO PacroyIOKEHUs MPAMBIX. YTOJ MEKIY V. IIP,KP
MpsIMBIMH. B3anMHOE pacrnosioyKeHHe MPSIMBIX U TUIOCKOCTEH.
[lepnieHuKyIAp ¥ HAKJIOHHAS K TUIOCKOCTH. YTOI MEXIY TPSIMOK
U TJIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacIIOJIOKEHHH MPSIMOH U
iockocTH. TeopeMa o Tpex nepneHukysapax. [Ipuznaku n
CBOJCTBA MapauIeTbHBIX U EPIIEHANKYIISPHBIX TUTIOCKOCTEH.
PaccTosiHre OT TOUKH A0 MIIOCKOCTH, OT MPSIMOH JI0 IIOCKOCTH,
paccTosHUE MEXKAY TIOCKOCTAMH, MEKIY CKPEIMBAIOIINMHUCS
MIPSIMBIMH, MEX/TY TIPOU3BOIBHBIMU (DUTYPaMHU B TIPOCTPAHCTBE.
ITapamrensHOE MPOSKTUPOBAHKE U €0 CBOUCTBA. Teopema o

7 NIOWAOU OPMOLOHANLHOU NPOEKYUU MHO20Y201bHUKA. B3anMHOe
pacmnookeH!e MPOCTPAHCTBEHHBIX (hUTyp. Pa3nndnbIe BUIBI
MHOTOTPaHHUKOB. VX n3o0paskenus. CedeHus1, pa3BepTKH MHOTO-
rpaHHUKOB. [Lmomaap moBepXHOCTH. BUpl cuMmMeTpuit B
npocTtpaHcTBe. CUMMETpHUSI TeJ BpAIIeHNs] 1 MHOTOIPaHHHUKOB.
Brruncienne momasne u 00eMoB. BekTopsl. JlercTBus ¢
BeKTOpaMu. JlekapToBa ciucreMa KOOpIWHAT B IPOCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, cepbl, IIIOCKOCTH. PaccTosiHue Mexay
ToukamH. J[eHCTBUS ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPIMHATAMHU.
CkanspHOe IpoHn3BeIeHNEe BEKTOPOB. BexkTopHOE ypaBHEeHNE
MPSIMOH | TITOCKOCTH. MIcTI0Ih30BaHNEe BEKTOPOB MPH
JIOKa3aTeNIbCTBE TEOPEM CTEPEOMETPHH.

Ipumeuanue: I1P- npaxmuueckas paboma,, Y —ycmmuwiii onpoc, KP —xonmponvnas paboma

2.4.4.Copnep:kanue caMOCTOSITeJILHON PadoThI

CamocrtositennbHast pabora crymeHtoB (CPC) — 910 akTuBHBIE (QOPMBI
WHIMBUIYAIBHON M KOJUICKTHBHOW JICATEIHHOCTH, HAIlPABJIICHHBIC Ha 3aKpEIICHHE,
paciiipeHre W CHUCTEMAaTH3aIUIO0 IPOWICHHOTO MaTepHaja I0 TeMaM Y4eOHOM
JUCIUTUIAHBI.

CamocrosiTesibHass paboTa SIBJISETCS OJHUM U3 BHIOB YYCOHBIX 3aHSATHI
CTY/ICHTOB, LIEJISIMUA KOTOPOH SIBJISTFOTCSI:

— CHUCTEMATH3alUsl M 3aKpEIUICHUE IOJIyYCHHBIX TEOPETHYSCKUX 3HAHUH U
NPAaKTUYCCKUX YMEHHI CTYICHTOB,;

— yrayOJieHre U paciiupeHue TCOPETHUSCKUX 3HAHUM;

— (dopMupoBaHMe yYMEHUH WCIOJB30BATh pasjivuHbie HMH(OPMAIOHHBIC
UCTOYHUKK  (HOPMAaTHBHYIO, TIPaBOBYIO, CIPABOYHYIO JIOKYMCHTAIMIO U
CHEIHATBHYIO JINTEPATYPY);

— pa3BUTHE TI03HABATCJIBHBIX CIIOCOOHOCTE W AaKTUBHOCTH CTYJCHTOB,
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TBOPYECKOU VHULIMATUBBI, CaMOCTOSITEJIBHOCTH, OTBETCTBEHHOCTHU u
OpPraHU30BaHHOCTH;

— (opMHUpOBaHHE  CaMOCTOSATEIHLHOCTH  MBIIUICHUS, CIHOCOOHOCTEN K
CaMOpPa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHUIO U CAMOPEATIN3ALNN;

— pa3BUTHUE UCCIIEA0BATEIbCKUX YMEHUM.

B kauectBe dopm u MetomoB KOHTpois BHeayautopHoit CPC moryt ObITH
UCIIOJIb30BaHbl CEMUHAPCKUE 3aHATHs, 3a4e€Thl, TECTUPOBAHUE, KOHTPOJIbHBIE
paboThl, MAaTEMAaTUYECKUE AUKTAHTHI U JIP.

Kpurepusimu onieHku pe3ynbratoB BHeayauTopHoi CPC sBisroTcs:

— YPOBEHb OCBOCHHSI yU€OHOTO MaTepHaia,;

— YMEHHME UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS IIPU BBITOJHEHUH IPAKTHYECKUX
3ajmady;

— 000CHOBAaHHOCTb U YETKOCTh U3JIOKEHUS OTBETA,;

— oopMiieHuE MaTepHalia B COOTBETCTBUU C TPEOOBAHUSIMH.

Kontpons pesynpratroB BHeaynutopHo CPC  MOXKET OCyLIECTBISAThCA B
npenenax BpPEMEHHM, OTBEJEHHOTO Ha o00s3aTefibHble Y4YeOHbIE 3aHATHS WU
BHeayauTopHyto CPC, MoxeT nmpoxoAuTh B MUCbMEHHOW, YCTHOW WJIA CMENIAHHOU
dbopme, ¢ IpeIcTaBICHUEM MPOAYKTa TBOPUECKOM JAESTEIILHOCTH CTY ICHTA.

Bunwsr CPC:

— 10 OBJIAJIEHUI0 3HAHUSIMU. aAHAJTU3 TEKCTa YYEeOHMKA, TOTOJIHUTEIHLHOU
JUTEPaTypbl, COCTABIICHHE MJIaHA,

— M0 3aKpeNIeHNI0 U CUCTeMAaTH3alMU 3HAHMI: paboTa ¢ KOHCIIEKTOM JICKITUH,
paboTa ¢ yueOHUKOM, JOTIOTHUTEIBHON JTUTEPATypOi, IOITOTOBKA JIOKJIAJOB,;

— o (popMUPOBAHUIO YMEHM ¥ HABBIKOB. PEIICHHE MPOOJIEMHBIX BOIPOCOB
MpU MOATOTOBKE K SK3aMEHY.

IIpumepHas TeMaTuka pedeparos:
1. HenpepwiBHBIE ApOOH.
2. [IpuMeHeHure CI0KHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
3. [NapamnenbHOE MPOEKTUPOBAHUE.
4. CpenHue 3Ha4€HUS U UX IPUMEHEHUE B CTATUCTHUKE.
5. BekTopHoe 3a1aHue npsiMbIX U MJIOCKOCTEH B MPOCTPAHCTBE.
6. CrioxeHne TapMOHUIECKUX KOJICOAHUH.
7. I'paduyeckoe pelieHne ypaBHEHUI 1 HEPABEHCTB.
8. IIpaBuiibHbIE U TTOJTYPABUILHBIE MHOTOTPAHHHUKH.
9. Konunueckue ceyeHus U UX MPUMEHEHUE B TEXHUKE.
10.Tlonstre nuddepennuana u ero MPUIOKEHUS.
11. Cxembl IOBTOPHBIX HcHbITaHUN bepHyn.
12.ViccnenoBanue ypaBHEHUN 1 HEPABEHCTB C MapaMeTPOM.

2.4.5.1lepevyeHb y4eOHO-METOAMYECKOT0 00eCcIeYeHHUsI 1JIs1 CAMOCTOATEIbHO padoThl
00y4YaOIMXCS MO AUCHUIITHHE

Ha camocTtosTenpHyo paboTy 00y4aromuxcs oTBOAUTCS 64 yaca yaueOHOTro BpEMEHH.
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Haumenosanue
pasnena, TeMbl, BUj1a
CPC

[Tepedenp yueOHO-METOANIECKOTO 00ECIICUEHUS TUCITUTIITUHBI 110
BBITIOJTHEHUIO CAMOCTOSTEIILHOU PaboThI

2

3

BBenenue.

1. boromomnos, H. B. Maremaruka: anreOpa u Hadaa
MaTeMaTHUYECKOTO aHau3a, reomerpus | yueonuk s CI1O / H. B.
boromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6paszoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna @ www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

Auredpa

1. boromornos, H. B. Marematuka: anredpa u Hadaia
MaTeMaTHYeCKOTo aHanu3a, reomerpus : yueonuk ams CITO / H. B.
Boromonos, I1. 1. Camoiinenko. — 5- u3n., nepepad. u gon. — M. :
WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctymna . www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

YpaBHeHusi u
HepaBeHCTBA

1. boromomnog, H. B. Maremaruka: anredpa u Hadasa
MaTeMaTHUYECKOTO aHanu3a, reomerpus | yueonuk s CI1O / H. B.
boromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe o6pazoanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna @ www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

OcHOBBI
TPUTOHOMETPHH

1. boromornos, H. B. Marematuka: anredpa u Hadaia
MaTeMaTHYECKOT0 aHanu3a, reomerpus | yueonuk ams CITO / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctymna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

DYyHKIUH, UX
CBOMCTBA U
rpaguxu

1. boromornos, H. B. Marematuka: anredpa u Hadana
MaTeMaTHUYECKOTO aHau3a, reomerpus | yueonuk s CI1O / H. B.
boromorog, I1. N. Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6pa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna @ www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

Hauyana
MATEeMATHYECKOI0
aHaJIn3a

1. boromomnos, H. B. Maremaruka: anredpa u Hadana
MaTeMaTHUYECKOTO aHau3a, reomerpus | yueonuk s CI1O / H. B.
boromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe o06pazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna @ www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

Kom0unaropuka,
CTATHCTHKA U
Teopus
BEpPOSATHOCTEM

1. boromornos, H. B. Marematuka: anre6pa u Hadana
MaTeMaTHYECKOTo aHanu3a, reomerpus : yueonuk ams CI1O / H. B.
Boromonos, I1. 1. Camoiinenko. — 5- u3n., nepepad. u gon. — M. :

WznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
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[MpodeccronansHoe ob6pa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna @ www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

I'eomeTpust

1. boromornos, H. B. Marematuka: anredpa u Hadana
MaTeMaTHYeCKOTo aHanu3a, reomerpus : yueonuk aus CI1O / H. B.
Boromonos, I1. 1. Camoiinenko. — 5 u3n., nepepad. u gon. — M. :
WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctymna : www.biblio-online.ru/book/C8B3E146-8416-46D

B3CA-0273570A9D94.
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3. OBPA3OBATEJIbBHBIE TEXHOJIOI'UHN

Oco0OeHHOCTh (eepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
00pa3oBaHMsi — AITO HUX JESITEIbHOCTHBIM XapakTep, KOTOPBIM CTABUT TJIaBHOU
3a/1auel pa3BUTHE JTUYHOCTU 00YUaIOIIErocs.

[TocTaBneHHass 3ajaya TMO3BOJSET MPEBPATUTh TPaAUIMOHHOE OOyYeHHeE,
HaIlpaBJICHHOE HA HAKOIUJICHWE 3HAHWM, YMEHHI, HaBBIKOB, B IMPOLECC PA3BUTHUS
JUYHOCTH CTYACHTa, a WMEHHO BHEJIPEHHUE COBPEMEHHBIX 00pa30BaTEIBHBIX
TEXHOJIOTUH. YXOJ OT TPAJHUIMOHHOIO 3aHSATHS YEpEe3 MCIOJIb30BAHUE B IIPOLECCE
00y4eHMST HOBBIX TEXHOJOTUN MO3BOJISIET YCTPAHUTh OJTHOOOpa3rue 00pa3oBaTeIbLHOM
cpenbpl ¥ MOHOTOHHOCTh y4e€OHOTO MPOIlecca, CO3/acT YCIOBHS ISl CMEHBI BUIOB
NEATEIBHOCTH oOydJarommxcs, MO3BOJIUT peanu3oBaTh MPUHLINTIBI
3I0poBbhecOepexeHusl. PexoMeHayeTcs OCYIIeCTBIATh BBIOOP TEXHOJOTHH B
3aBUCUMOCTH  OT  NIPEAMETHOIO  COJEpkKaHWs, LENel  3aHsATus, ypOBHSA
MOJATOTOBJIIEHHOCTH  OOy4Yaromuxcs, BO3MOKHOCTH  YJOBJIETBOPEHHUS  HX
00pa3oBaTesbHbIX 3aIIPOCOB U UX BO3PACTHON KaTETOPHH.

B ycnoBusix peanuzarnuu tpeboBanuidi ®I'OC nHaumbosiee akTyalbHBIMU TIPU
U3YYEHUU MAaTEMATUKHU CTAHOBSITCS CIIEyIONIME 00pa30BaTeIbHbIe TEXHOJIOTHH:

1) TMYHOCTHO-CSITEIbHAS TEXHOJIOTHS;

2) UrpoBasi TEXHOJIOTHSI;

3) pa3BuBaromas TEXHOJIOTHS;

4) 3mopoBbecOeperaroIias TeXHOJIOTHS;

5) "HPOKOMMYHUKAIIMOHHAS] TEXHOJIOTHSI.

3.1 00pa3oBaTejibHbIe TEXHOJIOTUHU NP MPOBETEHUHU JIEKIN

Ne Tema Buapl npuMensiembIx Koiu-BO
00pa30BaTeNIbHBIX TEXHOJIOTUI| Yac

1 2 3 4
1. Bsenenue JINYHOCTHO-IeATeNbHAS 2
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
2. Tema 1.1.Pa3Burne nOHATHS O YHUCIIE JIn4HOCTHO-IeATENbLHAS 2
TEXHOJIOTHS,
pa3BUBAIOIIAS] TEXHOJIOTHUS
3. Tema 1.2.Kophu, crenenu u gorapudMel JInynocTHO-AEeATENBHAS 6
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
4, Tema 2.1.YpaBHEHUs U CHCTEMBbl ypaBHEHUN JInynocTHO-AEATENBHAS 2
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
5. Tema 2.2.HepaBencraa JInuroCcTHO-NEesTENbHAS 2
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
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0. Tema 3.1.OCHOBHBIE TTOHATHS JInuroCcTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKHE JInynocTHO-AEeATEIBHAS
TOXJIECTBA TEXHOJIOTHS,
pa3BHUBAOIIAST TEXHOJIOTHS
8. Tema 3.31IpeoOpa3zoBanusi MPOCTEHTITIX JlngHOCTHO- e TEIBHAS
TPUTOHOMETPUYECKHUX BBIPAKCHUIA TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
9. Tema 3.4. Tpuronomerpuieckue ypaBHEHUs U JInynocTHO-AEeATEbHAS
HEPaBEHCTBA TEXHOJIOTHS,
pa3BHUBAONIAsT TEXHOJIOTHS
10. Tema 4.1 ®dynkiuu. CBoiicTBa PyHKITHN. JInuroCcTHO- eI TENbHAS
OO6patHbie QyHKINUN TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
11. Tema 4.2.Crenennsle, Moka3aTellbHBIE, JINYHOCTHO-IeATeNbHAS
norapuMUUecKue U TPUTOHOMETPUYECKUE TEXHOJIOTHS,
¢dbyskuu. OOpaTHbIE TPUTOHOMETPHUYECKHE Pa3BUBAIOIIAS TEXHOJIOTHUS
byHKIUHA
12. Tema 5.1.11ocaenoBaTeabHOCTH. JInuroCcTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
13. Tewma 5.2.TIponsBoanas JInuroCcTHO-NEesTENbHAS
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
14. Tewma 5.3.1lepBooOpa3Has U UHTETpa JlnyHoCTHO-AEsATENbHAS
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
15. Tema 6.13neMeHTH KOMOMHATOPUKH JInuroCcTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
16. Tema 6.2.37€MEeHTHI TEOPHH BEPOSITHOCTEMN JINYHOCTHO-IesATeNbHAS
TEXHOJIOTHS,
pa3BHUBAONIAST TEXHOJIOTHS
17. Tema 6.3.D5eMeHTH MATEMATHYECKOMN JInyHOCTHO-IeATENbLHAS
CTaTHCTUKH TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTH
18. Tema 7.1KoopauHatsl 1 BEKTOPBI WNHpoxoMMyHUKAIIMOHHAS
TEXHOJIOTHS,
310pOBbecOeperaroast
TEXHOJIOTHS
19. |Tema 7.2.1IpsiMble U IJIOCKOCTH B IPOCTPAHCTBE WNHupoxoMMyHUKaIIMOHHAS
TEXHOJIOTHS,
3JI0poBbecOeperaroast
TEXHOJIOTHS
20. Tema 7.3.MHOTOTpaHHUKH NupoxoMMyHHUKAITMOHHAS
TEXHOJIOTHS,
310pOBhecOeperaromas
TEXHOJIOTHSI
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21.

Tema 7.4.Tena v MOBEpXHOCTH BpaIIEHUS

NudoxoMMyHHUKAITMOHHAS
TEXHOJIOTHUS,
3I0poBhecOeperaromnas
TEXHOJIOTUA

22.

Tema 7.5.13mepeHus B reoMeTpUHA

NudoxoMMyHHUKAITMOHHAS
TEXHOJIOTHUS,
310pOBhecOeperaromnas
TEXHOJIOTUA

3.2.006pa3oBaTe/ibHbIEe TEXHOJOTHH NIPH MPOBeIeHUN NPAKTHYECKHUX 3aHATHI

Ne

Tema 3anaTus

Buabel npuMeHseMbIx
00pa3zoBaTeIbHBIX
TEXHOJOTUH

Koa.
yac

Bsenenue

JInynocTHO-nesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTHUS

Tema 1.1.Pa3Burne mOHATHS O YHUCIIE

JInyHOCTHO-IEeATENbLHAS
TE€XHOJIOT' U,
Pa3BUBAIOIIAS TEXHOJIOTHS

Tema 1.2.Kophu, crenenu u gsorapupmsl

JInynocTHO-AesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTHUS

12

Tema 2.1.YpaBHeHUS U CUCTEMBI YpaBHEHUM

JInyHOCTHO-IEeATENbHAS
TE€XHOJIOT'U,
Pa3BUBAIOIIAS] TEXHOJIOTHS

Tema 2.2.HepaBeHctpa

JInynocTHO-AesITeENbHAS
TEXHOJOT U,
pa3BUBAIOILAS TEXHOJIOTHUS

Tema 3.1.OCHOBHBIE ITOHIATHSA

JInyHOCTHO-IeATENbLHAS
TE€XHOJIOT' U,
Pa3BUBAIOIIAs TEXHOIOTHS

Tema 3.2 OCHOBHBIE TPUTOHOMETPHUYECKHUE
TOX/IECTBA

JInynocTHO-AesITeNbHAsS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTHUS

Tema 3.3I1peoOpa3zoBanus MpOCTEHTITX
TPUTOHOMETPUYECKUX BBIPAKECHUN

JInyHOCTHO-IEeATENbLHAS
TE€XHOJIOT' U,
Pa3BUBAIOIIAS] TEXHOIOTHS

Tema 3.4. TpuroHoMmeTprudeckue ypaBHEHUS U
HEPABCHCTBA

JInynocTHO-nesITeNbHAsS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTHUS

10.

Tema 4.1 ®ynkiuu. CBocTBa QyHKIIAMN.
OO6parHble HyHKIHH

JInyHOCTHO-IeATENbLHAS
TE€XHOJIOT'US,
Pa3BUBAIOIIAs] TEXHOJIOTHS
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11. Tema 4.2.CreneHuble, IOKa3aTeIbHbIE, JInaHOCTHO-IesITeIbHAS
Jorapu(MUIECKUE U TPUTOHOMETPUUYECKUE TEXHOJIOTHS;
¢dbysakuu. OOpaTHbIE TPUTOHOMETPUIECKIE Pa3BUBAIOIIAS] TEXHOJIOTHUS

byHKIIIN

12. Tema 5.1.1TocaemoBaTeIbHOCTH. JIM4HOCTHO-IeATeIbHAs

TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUSA

13. Tema 5.2.1IpousBogHas JInuHOCTHO- eI TeIbHAS

TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
14. Tema 5.3.1lepBooOpa3Hast 1 UHTETpaj JInuHOCTHO-AEATENbHAS
TEXHOJIOTHS;

Pa3BUBAIOIIAS] TEXHOJIOTHUS

15. Tema 6.131eMeHTH KOMOMHATOPUKH JIM4HOCTHO-IeATeIbHAs
TEXHOJIOTHS,

pa3BUBAIOIIAS TEXHOJIOTHUSA
16. Tema 6.2.21eMEeHTHI TEOPUH BEPOSITHOCTEN JInuHOCTHO- eI TeIbHAS
TEXHOJIOTHS;

Pa3BUBAIOIIAS] TEXHOJIOTHUS

17. Tema 6.3.21eMeHTBI MATEMATHICCKOMN JInaHoCcTHO-IesITeNbHAS
CTaTUCTHKH TEXHOJIOTHS,

pa3BUBAIOIIAS TEXHOJIOTHUSA
18. Tema 7.1KoopauHaThl U BEKTOPHI JINYHOCTHO-IeATeNbHAS
TEXHOJIOTHS;

Pa3BUBAIOIIAS TEXHOIOTHUS

19. Tema 7.2.1IpsiMbIe U TIJIOCKOCTH B TPOCTPAHCTBE JInuHOCTHO-EATENbHAS
TEXHOJIOTHS,

pa3BUBAIOIIAS TEXHOJIOTHUS
20. Tema 7.3.MHOTOTrpaHHUKHU JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHS;

Pa3BUBAIOIIAS] TEXHOJIOTHUS

21. Tema 7.4.Tena u mOBEPXHOCTH BpaIlleHUS JIMYHOCTHO-IeATeIbHAS
TEXHOJIOTHS,

pa3BUBAIOIIAS TEXHOJIOTHUS

22. Tewma 7.5.V13MepeHust B reoMeTpun JIn4HOCTHO- eI TeIbHAS

TCXHOJIOT U,
pa3BuBaromias TCXHOJIOTUA
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4. YCJIOBUSA PEAJIMBALIUUA ITPOTI'PAMMBI IUCHUITJINHBI

4.1. MaTtepuajibHO-TeXHUYeCKasi 6a3a, HeoOXoAUMAsi 1JIsl OCYIEeCTBJIEHHS
00pa3oBaTeJIbHOTO MPOoLecca MO JUCUUILIHHE

Peanuzanus yaeOHON MUCIUTIMHBI OCYIIECTBISETCS B KAOMHETE MaTeMAaTUKU:
anreOphl M HA4YaJl MATEMATUYECKOTO aHAIN3a, TEOMETPHUH.
O6opynoBanue yueOHOTO KabuHeTa!

— MyJIbTHMEIMa KOMIUIEKT (MyJIbTHMEIUAPOCKTOP U SKpaH),

- IEPEHOCHON HOYTOYK,

— KOMIIBIOTED,

— JIOCKa MeJIOBas, JJ0CKa MapKepHas,

—y4eOHasi Me0esIb, KOMIUIEKThI CTEHIOB.

4.2 TlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecneyeHus

1. Onepanuonnas cuctema Microsoft Windows 10 Kontpakt Nel04-ADD/2016
ot 20.07.2016KxopniopaTuBHas JIUIICH3US);

2. IMaker mporpamm Microsoft Office Professional Pluskdarpakt Nel04-
AD®/201601 20.07.2016K0pnopaTuBHast JUICH3NA);

3. AHTUBUpYCHas 3amuUTa PU3NUECKUX pabodnx ctaHmii u cepBepoB: Kaspersky
Endpoint Securityiis 6usneca — Crangaptaeiii Russian Edition. 1500-2499 Node 1
year Educational Renewal Licenseorpakt Ne99-AD®d/2016 or 20.07.2016,
KOPITOpATHBHAS JIUIICH3USA);

4. 7-zip GNULesser General Public LicenseBobonnoe mnporpaMmHoOe
oOecrieueHne, He OrpaHUICHO, 0ECCPOTHO);

5. Unrepuer Opay3ep Google ChromeogcmiaTHoe mporpaMMHoOe oOecrieueHue,
HE OrpaHUYCHO, OECCPOUHO);

6. K-Lite Codec Pack —yHuBepcanbHblii HaOOp KOJEKOB (KOJUPOBIINKOB-
JCKOUPOBIIMKOB) U YTHIIUT JJISl POCMOTpa U 00pabOTKK ayauo- ¥ BUAcO(hanioB
(GecruraTHOE ITPOrpaMMHOE OOECIIeUeHUE, HE OTPaHUYCHO, OECCPOUHO);

7. WinDjView — mporpamma s npocmotpa daitnoB B ¢opmare DIV u DjVu
(cBOOOIHOE ITPOrpaMMHOE 00ECIICYCHUE, HE OTPaHUYEHO, OECCPOUHO).

5.MIEPEYEHb OCHOBHOM 17 JTOMOJTHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJIUMOM 1J1s1 OCBOEHUSI JUCLUITJINHBI

5.1.0OcHoBHasi JuTEpaTypa

1. boromonos, H. B. Maremartuka: anreb6pa ¥ Hayajga MaTeMaTHYECKOIO0 aHAIU3a,
reomerpust . yaeoHuk st CIT1O / H. B. Boromouios, I1. U. Camoiinenko. — 5 us.,
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nepepad. u gomn. — M. : M3marensctBo IOpaiit, 2017. — 396¢. — (Cepus :
[Tpodeccuonanshoe oopazoBanue). — ISBN 978-5-534-02325-1. Pexxum gocrymna
: www.biblio-online.ru/book/C8B3E146-8416-46D9-B3R73570A9D94.

5.2./lonostHUTEIbHAS JIUTEPATYpa

1. baBpun, M. 1. Marematuka: anreOpa ¥ Hadaja MaTEMaTUYECKOIO aHAIMU3a,
reomeTpus : yueOHUK u npaktukyM st CI1O / U. U. baBpun. — 2 u3x., nepepad.
u gon. — M. : WspmaremsctBo IOpaiit, 2017. — 616 c. — (Cepus
[IpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-04101-9. Pexum nocryna
: www.biblio-online.ru/book/3F803EA3-2037-4108-BElB397DSAFADIE.

2. boromonos, H. B. Ilpaktuueckue 3ansatus mo maremaruke B 2 4. Yacts 1 :
yuebHoe mocobue aist CITO / H. B. boromonos. — 11 u3n., nepepad. u gomn. — M.
. MsmarensctBOo IOpaiir, 2017. — 285c¢. — (Cepus : Ilpodeccruonanbroe
oOpazoBanue). — ISBN 978-5-534-01899-8. —Pexum moctyma : www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBG9A17

3. boromonos, H. B. Ilpaktuyeckue 3aHsTusi mo marematuke B 2 4. Yactp 2
yuebHoe nocobue aist CI1O / H. B. boromonoB. — 11 u3z., nepepad. u gon. — M.
. M3maremsctBO IOpaiir, 2017. — 217c. — (Cepus : Ilpodeccronaibroe
obOpazoBanue). — ISBN 978-5-534-01901-8. —Pexum moctyma : www.biblio-
online.ru/book/2FB74363-8CF1-4503-8336-84CB4A504931

5.3.MlepuoauyecKne U3IaAHUS:

1. Kypuan Marematuka: anreOpa v Hauajga MaTEMaTHIECKOTO aHAIHM3a, TCOMETPHS B
IIIKOJIE

2.92nextpoHHas oubnauoteka "M3garensckoro noma "I'pebeHHUKOB"
(www.grebennikon.ru);

3 ba3bl mannbix komnanuu «Mct Bero» (http://dlib.eastview.com).

5.4.1lepeueHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOW CeTH
«AHTEpHET», HeOOXOTUMBIX /IS OCBOCHHS! THCIUILIAHBI
1. MunucrepcTBO 00pazoBaHus U Hayku Pocculickoii @enepannu
(http:/Munooprayku.pd/);
2. Oenepanbubiii moptan "Poccuiickoe oopazosanue” (http://www.edu.ru/);
3. Undopmannonnas cucrema "EnuHoe okHO JocTyna K 00pa3oBaTeabHbIM
pecypcam” (http://window.edu.ru/);
4. Envnas xoJuleKnus UQpoBbIX oOpa3zoBarenbHbIX pecypcos (http://school-
collection.edu.ru/);
5. ®enepanbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTEIHHBIX PECYPCOB
(http://fcior.edu.ru/);
. O6pazoBarenpHbIi mopran "Yueba" (http://www.ucheba.com/);
[Tpoekt ['ocynapcTBEHHOTO HHCTUTYTA pyccKoro si3bika uMeHn A.C. [lymkuna
"O6pazoBanue Ha pycckom” (https://pushkininstitute.ru/);
8. Hayunas snexrponnas 6udnnorexa (HOB) (http://www.elibrary.ru);

~N o
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9. HamwmonanwHas 3nekTponHas oudimoreka (http:/H30.pd/);

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

11 CupaBouno-uHdpopmMannoHHbiii moptan "Pycckuii s3e1k™ (http://gramota.ru/);
12 Cnyx0a TemMaTHYeCKHX TOJKOBBIX cioBapeit (http://www.glossary.ru/);
13.CnoBapu u sunukioneauu (http://dic.academic.ru/);

14 KoncynwranT [11r0C - cripaBouyHast mpaBoBast ccTeMa (JIOCTYII 110 JIOKAIbHO#M
CCTH)
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6. METOAUYECKUE YKA3ZAHUA [JIS1 OBYUYAIOLIUXCA
ITO OCBOEHUMIO JUCIIUTIJIMHbI

JucuuninHa npeaycMaTpUBaeT JICKITMOHHbBIE U TPAKTUYECKUE 3aHSTHS.

VYcneunoe n3yyeHue Kypea TpeOyeT MmocenieHus JeKIui, akTUBHON paboThl Ha
MPAKTUYECKUX 3aHATUSX, BBIMOJHEHHWE BCEX YYEOHBIX 3aJaHMs MpernojaBaTes,
03HAKOMJIEHHE C OCHOBHOM U JOTOJIHUTEIbHON JTUTEPATYPOH.

Bo Bpewmsi JieKIIuM CTYIEHT JI0JKEH BECTH KOHCIIEKT.

PaGota ¢ KOHCHEKTOM JEKIUW MpearnoyiaraeT MpoCMOTP KOHCIEKTa B TOT K€
JeHb Tocie 3aHsaTuid. [Ipm 3TOM HEOOXOAUMO TOMETHTh MaTepHaIbl KOHCIICKTA,
KOTOpPBIE BBI3BIBAIOT 3aTPyAHEHUS I TOHUMaHus. [lpu 3TOM oOyuaromuiics
JIOJDKEH CTapaThCsl HAWUTHU OTBEThl HA 3aTPYAHUTEIBHBIE BOIPOCHI, HCHOIb3YS
pPEKOMEHIyeMyIo TuTeparypy. Eciu emy caMoCTOSITENsHO HE YAAIOCh pa300paThes B
MaTtepuaie, Heo0X0IUMO CHOPMYIHPOBATH BOMPOCHI U OOPATUTHCS 332 MOMOUIBIO K
MPENo/IaBaTEeIN0 Ha KOHCYIbTAIIUU WIIH OM>KalIlen JeKIUU.

OOyuaroieMycsi HEOOXOJIUMO PEryJIipHO OTBOAUTH BpeMs Uil MOBTOPEHUS
NPOWJIEHHOTO MaTepualia, MpOBepsis CBOM 3HAHUS, YMEHHUS W HaBBIKA TIO
KOHTPOJIbHBIM BOIIPOCAM.

IIpakTH4yeckue 3aHATHA COCTABISIIOT BAXKHYIO YacTh NpodecCHOHATBHOM
MOJATOTOBKU CTyAE€HTOB. OCHOBHAsl 1I€Jib MPOBEJAEHUSI MPAKTUYECKUX 3aHATHU —
dbopMHpoBaHUE y CTYACHTOB AaHAJIUTUYECKOTO, TBOPYECKOTO MBIIUICHHUS ITyTEM
PUOOPETEHUS TPAKTUIECKUX HABBIKOB.

Mertoauueckue ykazaHusi K MPaKTUUYECKUM 3aHSATUSIM MO JUCHUILUIMHE HAPSIY C
paboueii mporpaMMoil U rpauKoM y4eOHOTO MpoLecca OTHOCATCA K METOIUUYECKIM
JIOKYMEHTaM, ONpEeeNSIONINM yPOBEHb OPraHu3alliid U KauecTBa 00pa30BaTeIbHOTO
npolecca.

[Ipy moAroToBKE K NPAKTHYECKHMM 3aHATHAM HEOOXOAMMO MPOCMOTPEThH
KOHCIIEKTBI JIEKIIUH U METOJUYECKHE YKa3aHHs, PEKOMEHIOBAaHHYIO JUTEPATypy IO
JTAHHOU TeMe; MOJTOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOMPOCHI.

B Xxozxe BbINOMHEHUS WMHAWBUAYAJIbHOTO 33JlaHUs MPAKTUUYECKOTO 3aHSTHS
CTYJIEHT TOTOBUT OTYET O paboTe. B oT4eT 3aHOCATCS PE3yNbTaThl BBITOJIHEHUS
KaXJI0ro NyHKTa 3amaHus (rpaduku, TaOJHUIBI, pacyeThl, OTBEThI Ha BOIPOCHI
NYHKTOB 3aJIaHusl, PCUICHUE MPUMEPOB M 3a7ad H T.1.). 32 10 MUH 10 OKOHYaHHS
3aHITHS TIPETOJIaBaTellb MPOBEPSET 00BEM BBIMOJHEHHOW Ha 3aHATHH PAOOTHI H
OTMEYAeT pe3yJIbTaT B paboueM KypHale.

OcraBuiviecss HEBBIMIOTHEHHBIMUA NYHKTHl 3aJlaHUsl MPAKTUYECKOTO 3aHSATHUS
CTYJEHT 00s13aH J0/eNIaTh CAMOCTOSITENIBLHO.

[locne mpoBepkH OT4YETa NPENOAABATEIb MOXKET IMPOBOJUTH YCTHBIA WIH
MUCbMEHHBIA OMNpPOC CTYAEHTOB JUIsi KOHTPOJISI YCBOGHUSI HMH OCHOBHBIX
TEOPETUYCCKUX U MPAKTHYCCKUX 3HAHUMN O TeMe 3aHATUS (CTYACHTHI TOJKHBI 3HATh
CMBIC]T TOJIYY€HHBIX UMM PE3yJIbTAaTOB M OTBETHl HAa KOHTPOJbHBIE BOMPOCHI). o
pe3yibTaTamM MPOBEPKU OTYETa M OINpPOCa BHICTABISIETCS OLIEHKA 32 MPaKTUYECKOE
3aHSTHE.

CamocrostenbHas padora cryaeHtoB (CPC) mo aucHMILIMHE UTpacT Ba)KHYIO
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pOJIb B XOJI€ BCEr0 yueOHOro mpoliecca.
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7.OHEHOYHBIE CPEJACTBA JJId KOHTPOJIA YCIIEBAEMOCTH

7.1.TIlacnopT ¢oHIA OLIEHOYHBIX CPEACTB

OueHoYHbIE  CpencTBA  MOpPEAHA3HAYEHbI JUISI  KOHTPOJISI W OLICHKH
00pa3oBaTeNbHBIX JOCTIKEHUN OOYyYarommXxcsi, OCBOUBIIMX IMPOrpamMMy Yy4eOHOM
JTACUUTUIUHBI.

@OHJI OLIEHOYHBIX CPEICTB BKJIKOYAECT KOHTPOJBHBIE MaTepUANbl IS
MpOBEJEHUsS]  TeKyllero KOHTpoJass B  ¢dopmMe MpoBepodHbIE  pabOTHI,
CaMOCTOSITeJIbHBIE Pa0OThl M KOHTPOJIbHBIE PabOThl U MPOMEKYTOYHOIM
arrecrtauuu B hopme 3a4eTa 1 IK3aMeHa.

eau u 3axa4u GOHI0B OLIEHOYHBIX CPEACTB

@OoHABl OLEHOYHBIX CPENCTB CO3JAIOTCA IS aTTECTallMd O0y4aroumxcs C
LENbI0 OLEHKM MX [EPCOHANBHBIX JIOCTH)KEHUH MOATalHbIM TpPEOOBAaHUAM
cootBercTBymoIei [IIICC3 u npencrapiseTr coO0l COBOKYITHOCTb KOHTPOJIUPYIOLINX
MaTepUasoB, MO3BOJSIOIIMX OLEHUTh YMEHMs, 3HAHUS, NPAKTHUUECKUN OIBIT U
OCBOEHHBIE KOMITETEHITHH.

@®oHABl OLIEHOYHBIX CPEICTB MO3BOJSIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
MOATOTOBKM CTYyJEHTa Ha KaXJOM OJTarne oOydeHuss TpeOoBaHUAM pabodeit
nporpaMMbl  yuyeOHOW JHUCUUIUIMHBI, pabodeil mporpamMmbl MpodheCcCHOHATBLHOTO
MOJyJIs, TpOrpaMMaM MPAKTHK, MPOTrpaMMe roCyJapCTBEHHOM UTOTOBOM aTTeCTallH.
3anagamu (POHIOB OIICHOYHBIX CPEACTB SIBIISIOTCS

—KOHTpPOJb W  YOpPABJIEHUE TMPOLIECCOM  IPUOOPETEHUs  CTyAEHTaMU
HEOOXOUMBIX 3HAHUHN U YMEHHUH, OIpeeIEHHBIX (benepanbHbIMU
rocyJ1apCTBEHHbIMU OOpazoBaTenbHbiMU cTaHaapTamu CIIO no coorBercTBYyMOIIEH
CHEIUAIBHOCTH;

—KOHTPOJIb M yIpaBjieHUuE AocTuxeHueM nener peanusaiuu [ITICC3 CIIO,
OMpeseNieHHbIX B BHJAE Habopa o0OmUX H NPOPECCHOHATBHBIX KOMIETEHIINN
BBIMTYCKHHUKOB;

—obecreyeHrne COOTBETCTBHsI Pe3ylbTaTOB OOy4YeHMs 3adadaMm Oyayiiei
po(heCcCUOHATILHON e TENIbHOCTH BBIITYCKHHKA.

7.2. Kputepuu OUeHKHU 3HAHU I

OneHKa MUCbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4alomuxcs Mo MaTeMaTHKe:

OTBeT OLICHUBAETCS OMMEMKOU «5», eClIn.

— paboTa BBITTOJIHEHA MTOJTHOCTHIO;

— B JIOTHYECKUX DPACCYXIACHUSIX M OOOCHOBAHWU PEIICHUS HET MPOOETOB U
OILINOOK;

— B pEIICHHH HET MaTeMaTH4YeCKHX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OTIMCKA, KOTOpasi HE SBISETCS CIEACTBHEM HE3HAHUS WM HEMOHUMAHHS Y4eOHOTO
MaTepuaa).

Ommemra «4» CTaBUTCS B CICTYIONINX CIydasx:
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— paboTa BBIMIOJHEHA TMOJHOCTHIO, HO OOOCHOBAaHWS IIIArOB PEIICHUS
HepocTaTOuHbl  (ecii  yMeHHe OOOCHOBBIBATh  PACCYKJICHHS HE  SIBIISIIOCH
CHEIHATEHBIM 00BEKTOM TIPOBEPKH);

— JIONYIIEHbI OJIHA OIMOKa WM €CTh JBa — TPU HEJA0u€Ta B BBIKJIAJKAX,
pUCYHKax, 4YepTexax WM Tpapukax (eciim 3TH BUAB padOT HE SBISIINCH
CHEIHAIbHBIM 00BEKTOM IIPOBEPKH).

Ommemka «3» CTaBUTCS, €CJIN.

— JomylieHo Oojiee OAHOM OmMOKM WM Oojiee ABYX — TpeX HEIOYETOB B
BBIKJIQJIKaX, YepTekax WM Ipadukax, HO oOydaromuiics o0iagaeT 00s3aTeIbHBIMU
YMEHUSIMH T10 TIPOBEPSEMON TEME.

Ommemka «2» CTaBUTCH, €CJIIN.

— JIOMYIIEHBbI CYIIECTBEHHBIC OMIMOKHU, MOKA3aBIIMEe, YTO OOyYArOIIMICS HE
obnagaeT 00s3aTeIbHBIMU YMEHUSIMU T10 TAHHOW TEME B TIOJIHON Mepe.

OuneHKa yCTHBIX OTBETOB 00y4YAIOIIUXCH 110 MATeMaTHKE:

OTBeT OIICHUBACTCS OMMEMKOU «5», €CIU CTYICHT:

— TMIOJHO PacKpbUl COAEp)KaHWE Marepuaia B O0ObeMe, NPEeIyCMOTPEHHOM
MPOrpamMMON;

— U3JI0XKWI  Marepuall  TI'PaMOTHBIM  SI3BIKOM,  TOYHO  HCHOJIb3Ys
MaTeMaTUYECKYH0 TEPMUHOJOTHID M CUMBOJIUKY, B OIPEACICHHON JIOTHYECKON
MOCJEN0BATENBHOCTH,

— TMPaBWIBHO BBIMIOJHWI PHUCYHKH, YEPTEXKH, TpapUKH, COIYTCTBYIOIIUE
OTBETY,

— TMOKazaJl yMEHHE WIUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MPUMEpaMu,
IIPUMEHSITh €€ B HOBOW CUTYAallMU IIPU BBINIOJIHEHUH MTPAKTUYECKOTO 3aJaHNs;

— MPOJEMOHCTPUPOBAT 3HAHUE TEOPUU PAHEE H3YUECHHBIX COMYTCTBYIOLIUX
TeM, COPMHUPOBAHHOCTh M YCTONYMBOCTHh HCIOJIB3YEMBIX IMPU OTBETE YMEHHU H
HAaBBIKOB,;

— OTBEYaJl CAMOCTOSATEIbHO, 6€3 HABOIAIINX BOIPOCOB MPEMOIaBaTENS;

— BO3MOXHBI OJHA — JIBE HETOYHOCTH IPU OCBEIICHUU BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKaAX, KOTOPbIE YUYEHHUK JIEIKO HCIPABHI MOCIE 3aMEUYaHUs
YUUTENS.

OTBET OICHUBAETCA oOmMMemKou <«4», eClii yIOBJIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLIEHKY «5»,HO MPU ITOM UMEET OJNH U3 HEAOCTATKOB:

— B UBJOXKEHUM JIONYIIeHbl HeOoJbllIMe NpoOesbl, HE HCKa3uBIlIEe
MaTEMaTUYECKOE COJIEPKAHUE OTBETA;

— JIONYUIEHBI OJIMH — JIBA HEJ0YETA MPHU OCBEILCHUU OCHOBHOTO COAECPKAHUS
OTBETA, UCIPABJICHHBIE MOCIIEC 3aMEUYaHusl MPENoIaBaTes;

— JIOMyIIeHbl omuOka wid 0oyiee JBYX HEJOYETOB MPU OCBEIICHUU
BTOPOCTENEHHBIX BOINPOCOB WJIM B BBIKJIAJKaX, JEIKO HCIPABICHHBIE MOCIE
3aMevaHus MPernoJaBaTes.

Ommemka «3» CTaBUTCS B CIEAYIOIIMX CIy4asx:
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— HEIMOJHO PACKphITO COAEp)KaHWE MaTepuaia (CoAepikaHHe H3JI0KEHO
(parmMeHTapHO, HE BCeria IOCIENOBATENFHO), HO IOKa3aHO oOliee TMOHMMaHHe
BOMPOCA W TPOJEMOHCTPHPOBAHBI ~ YMEHHS, JOCTAaTOYHBIE JJISl  YCBOCHHUS
nporpaMMHOro Matepuaia (ompejaeieHsl «TpeOoBaHHAMH K MaTeMaTHYECKOM
MOJrOTOBKE 00YUYAIONIMXCS» B HACTOSIIEH MPOTrpaMMe 110 MaTEMaTHKE);

— WMEJNHCh 3aTPyJAHEHHWs WJIM JIONYyINICHbl OIMMOKA B  ONpENeICHUH
MaTeMaTH4eCKOi TEPMUHOJIOTUHU, YEPTEekKaX, BBIKIAAKAX, HCIPABICHHBIC IIOCIE
HECKOJIbKUX HABOJISAIIMX BOIIPOCOB MPETIOIaBATEIS;

— CTYIEHT HE CHpABWICS C NPUMEHEHHEM TEOPUU B HOBOW CHTYyalluH TPH
BBITIOJIHEHUH MPAKTUYECKOTO 3a/JaHusl, HO BBIMOJHWI 3aJaHus 005S3aTeIIbHOTO
YPOBHSI CIIOKHOCTH TI0 TAHHOH TEME;

— TpU  JTOCTaTOYHOM 3HAHMM TEOPETHYECKOTO MaTepuajia  BBISBICHA
HemocTaTouHas cpOpMHUPOBAHHOCTH OCHOBHBIX YMEHUH U HABBIKOB.

Ommemxa «2» CTaBUTCS B CIEIYIONINX CITyJasiX:

— HE PaCKPHITO OCHOBHOE COZIEpKaHNE YUeOHOTO MaTepHaa;

— OOHapy)XeHO He3HaHHE YUYEHHKOM OOoJblIel Wiy Hanboliee BaKHOW YacTH
yueOHOro MaTepHana,

— JIONYIICHBl OIIMOKKA B ONPENEICHUH TIOHATUH, TPH HCIOJIb30BAHUH
MaTeMaTu4ecKOil TEpPMHUHOJIOTMHM, B pHUCYHKaX, YepTekax WM rpadukax, B
BBIKJIAJIKaX, KOTOpPBIE HE WCIPABJICHBI TOCIEC HECKOJBKHX HABOJSIIUX BOIPOCOB
IperoaaBaTels.

O0mas ki1accupukanus oMudOK:

[Ipu ouenke 3HaHUI, YMEHUN U HABBIKOB OOYYAIOIIMXCS CIEAYET YYUTHIBATDH
Bce omuOKu (rpyObie U HErpyObIe) U HETOUETHI.
1.I'pyObIMH CUUTAOTCH OIIUOKH:

— HE3HAHUE OIpPEJEIICHUS] OCHOBHBIX NOHITHI, 3aKOHOB, MPABUJI, OCHOBHBIX
MOJIOKEHUN TeopuHr, He3HaHHe (OpMyJi, OOIICNPUHATHIX CHUMBOJIOB 00O3HAUYECHMI
BEJIMYMH, €IMHULl UX U3MEPEHUS,

— HE3HAHWE HAaUMEHOBAHUW €IMHUIL U3MEPECHUS;

— HEYMEHHUE BBIJCJIUTH B OTBETE INIABHOE;

— HEYMEHHUE NPUMEHSATh 3HaHUs, aJITOPUTMBI JJIs1 PEIICHUS 3a/1a4;

— HEyMEHHE JieJaTh BBIBOJIBI M 0000IICHNS;

— HEyMEHHE€ YUTaTh U CTPOUTH rPpaUKHy;

— HEyMEHUue N0JIb30BATHCS NEPBOMCTOYHUKAMU, y4eOHUKOM u
CIIpaBOYHHUKAMU,;

— TOTeps KOPHS UM COXPAHEHHE OCTOPOHHETO KOPHS,

— oTOpaceiBaHuEe 0€3 0OBSICHEHUI OJTHOTO U3 HUX,

— paBHO3HAYHbIE UM OIIUOKY;

— BBIYUCJIUTENbHbIC OIUOKH, €CITU OHU HE SABJISIIOTCS OMTUCKOM;

— JIOTUYECKHE OITHOKHU.

2. K HerpyObIM ommOKaM cjieyeT OTHECTH:
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— HETOYHOCTHh (POPMYJIMPOBOK, OMPEEICHUIN, TOHITHI, TEOPH, BhI3BAHHAS
HEMOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OMPEICIIEMOIr0 MOHATUS WM 3aMEHOU
OJHOTO - IBYX W3 ATUX IIPU3HAKOB BTOPOCTENICHHBIMU;

— HETOYHOCTh rpaduka;

— HEpalMOHAJIbHbBIN

MECTO

pelIeHus

3aJa4un

01051

HECOOCTAaTOYHO

IPOJYyMaHHBIA IJIaH OTBETa (HApyIICHWE JIOTHKH, MOJMEHA OTAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENICHHBIMH);
— HepalMOHAIbHBIE METOABI PAOOTHI CO CIIPABOYHON U IPYTOM TUTEPATYpOIL;

— HCYMCHHUC pCUIATh 3aaa4M, BBIIIOJHATL 3aJaHUsl B 06HICM BUJC.

3. Hemoueramu ABJIAIOTCH:
— HepalOHaJIbHBIC TPUEMBbI BBIYMCICHUHN M IPe0Opa30BaHU;

— HeOpeXHOe BHITIOJHEHHE 3aHiCel, YepTexKel, CXeM, TpaduKoB.

7.3.01eHOYHBIE CpeICTBA ISl MPOBe/IeHUsI TEKYyIel aTTecTalun

Texkymuii KOHTPOIb MOKET MIPOBOJUTHCA B (popMe:

— (poHTaNbHBINA OnpoC
— HWHAWBUIYaJIbHBIA YCTHBIN ONPOC

— THMCbMEHHBIN KOHTPOJIb
— TECTUPOBAHUE 10 TEOPETUUECKOMY MaTepuany
— TmpakTudeckas (;1aboparopHas) paboTa

— 3ammra pedepara

— 3alllyuTa BBIIIOJITHCHHOI'O 3aJaHu,

— paspaboTka npodsieMsl Kypca (okiam).

OrneHMBaHUE MPU TEKYIIECH aTTECTAlUN

®opmMma Brazenns JInuneie ITpumepsl
arrecTany | 3HaAHUA VYmenus (aBbixn) KayecTBa OIICHOYHBIX
u CTYJICHTA CpEJICTB
VY cTHBIN KonTpons OrneHka OrneHka OneHka Bomnpocsl
OIIpOC 110 3HaHUH 110 YMEHUS HaBBLIKOB CIIOCOOHOCTH [IPUIararoTCs
TEMaM OTIPENICTICHHBIM | pa3auvaTh paboThl ¢ OTIEPAaTUBHO U
npobiaemam KOHKDPETHEIE JIATEPATYPHBL | KAYECTBEHHO
MTOHATHUS MM OoTBeYaTh Ha
NUCTOYHUKaAMU ITIOCTABJICHHBIC
BOITPOCHI
Pedepar Kontposnb Ouenka Ouenka Ouenka Tembl
(moxmam) 3HAaHUH I10 yMEHUS HaBBIKOB CITOCOOHOCTH K pedepaTon
OIIPEAEIIEHHBIM | pa3inyaTh paboTsI ¢ caMoCTOsTeNbHO | (IOKIIaI0B)
npobaemMam KOHKPETHBIC JUTEpaTypHBI | i paboTe u HPHUIArarTCs
TIOHATUA MU aHaJm3y
HMCTOYHMKAMHU | JTUTEPATYPHBIX
NCTOYHUKOB
KonTpons OrneHka OrneHka OneHKa KonTposbn
KoHTposnb | 3HaHuA YMEHUS HaBBIKOB CIIOCOOHOCTH bIe PabOTHI
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Has pabdoTa | TEOPETHYECKUX | paboTaTh C paboThI ¢ OTIEPAaTUBHO U MIPUIIAratoTC
OCHOB MaTeMAaTHYECK | MATEMaTUYECK | KaueCTBEHHO o
MaTeMaTHKH. UM aIllapaToM | UM aIapaToM | pemarhb

VTS MOCTABIICHHBIC

obecrieueHHs Ha MPaKTUIECKUX

petieHus paborax 3amauun

PaKTUICCKUX "

3amad. apryMEeHTHUPOBAT
b Pe3yNIbTaThl

I[IpumepHbIe TeCTOBBIE 3aJaHUS. HE PEIYCMOTPEHBI.

IIpumepHbIe BONPOCHI JJI1 YCTHOIO ONMpPoca:

1 JlaiiTe onpenesieHue KOMIUIEKCHOTO YUCIIa.

2 Jlaiite ornpeeaeHne MHUMOM € MHUIIbI

3.HazoBuTte HaTypanbpHbIC YUCIA.

4 Ha3oBute paliiOHaJIbHbIE YUCIa

5.HazoBuTte cTreneHr MHUMOM €TMHUIIBI

6.Kakne koMIIeKCHBIC YMCIIa Ha3bIBAIOTCS PAaBHBIMU

7 Kakre KOMIUIEKCHBIC YMCJIa Ha3bIBAIOTCS COMPSKECHHBIMU.

8.Kakue koMIIeKCHBIC YMCIIa Ha3bIBAIOTCS MTPOTUBOIIOIOKHBIMU

9.Kak n300pakaroTcs KOMIUIEKCHBIE YHCIIa TEOMETPUIECKU

10 /laiiTe onpeneneHrue MOyl KOMIUIEKCHOTO YHCIIA.

11 Kak HaiiTh apryMeHTbl KOMIIJIEKCHOT'O YK CJIa

12 Ilepeuncaute opMBbI 3aMUCH KOMILIEKCHBIX YHCET

13Kak BBIMOJIHATH ACHUCTBUS HAJ] KOMIUJIEKCHBIMU YHMCJIaMU B alreOpandyeckoin

dbopwme.

14 Ha30oBHTE YHCIIO0 COMPSHKEHHOE KOMILIEKCHOMY unciay Z = 2 - 3 u mepeMHOKUB

VX JAUTE OTBET

15Yemy paBHBI KOPHHU KBaJIPaTHOTO YPAaBHEHUS C OTPUIIATEILHBIM

JTUCKPUMHUHAHTOM.

16 Jlaiite onpeneneHre KOMIIJIEKCHOTO YHCIIA.

173anucarh cBOKCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3ATEIIEM.

18 YUro HaszwiBaeTcs gorapumMoM ¢ mMpOU3BOJIbHBIM OCHOBAaHHEM?

19 3anucarb 0OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.

20 IToctpouTts rpaduk nokazaTeabHON (HYHKIIMU ¢ OCHOBaHUEM OoJibiie 1.

21 Yo Ha3bIBaeTcs JJorapu(MUpOBAHUEM 7

22 YT0 Ha3bIBAIOT HATYPAJIbHBIM JIOTapUMOM?

23 3anucarb hopmysy Iepexojia OT OJTHOTO OCHOBAHUS K APYromy?

24 HazoBure popmyisl Kpamepa.

25I1epeuncnure METOIbI PEIICHUS CUCTEM JIMHEHHBIX YPABHEHUH C IBYMSI

HEW3BECTHBIMHU.

26 Ilepeuncnute METOABI PEIICHUS] CUCTEM JTMHEHHBIX YPaBHEHUN C TpeMs

HEW3BECTHBIMHU.

27 HazoBuTe CBOWCTBA OMPEACIUTES.

28 Ecnu omnpenenuTens paBeH HYIIO, TO CKOJIbKO PELICHUH HMEET CHCTeMa
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29Yt0 Ha3bIBaeTCs (PyHKIIHEH?

30Yto Takoe o0aacTh onpeaeeHus: U 00J1acTh 3HAYCHUN QYyHKIIMHU?

31 Yo Ha3wkIBaeTcs GpyHKIMEH 0OpaTHON JaHHOW ?

32 JlaTh onpejieieHue CI0KHONU (PYHKIIUH.

33 IlpuBectu mpuMepsl 0OpaTUMBIX (HYHKITUH.

34 IlepeuncnuTh CrocoObI 3aaHusl PYHKIIMM, X TOCTOMHCTBA U HEJIOCTATKHU.
35Yto Ha3zwiBaeTcs rpadukoM QyHKIIANA?

36 KakoBbl ocoO0eHHOCTH TpadUKOB MPSIMO U 0OpaTHON (PYHKITH?

370t yero 3aBUCUT 00JaCTh OMPEEIICHUS CIOKHONU QYHKIUU?

38Kak no rpaduky GyHKINHA ONIPEACTUTD, IBISETCS U QYyHKIIAS YETHOW, HEUETHOM.
39YT0 Ha3bIBaeTCS MPOU3BOAHON QYHKITUH?

40MTo moka3pIiBaeT MPOU3BOAHAS (PYHKIINSA B TOUKE?

41 KakoB reoOMeTpUUECKUNA CMBICT MPOU3BOIHOMN ?

42 KakoB (hU3UYECKHUI CMBICI MPOU3BOIHOM?

43 Kakue cBOMCTBa MPOU3BOIHOM Bl 3HaeTE?

44 ITo xakuM GopMysiaM BBIUYUCIISIOTCS IPOU3BOAHBIC TPUTOHOMETPUIECKUX
byHKIUN?

45I1o kakum GhopmyJsiaM BEIYUCIISIIOTCS] IPOU3BOIHBIE CTEIIEHHONW (PYHKIIUN?
46 Ilo kakum GhopmyJiaM BEIYUCIISIIOTCS IPOU3BOIHBIE TTOKAa3aTeIbHON (DYHKIIUN?
47 Ilo xakum GhopMyJiaM BEIYUCIISIIOTCS] IPOU3BOIHBIE JIorapuMuieckon QyHKIUn?
48 Kak BBIYHCIIAIOTCS MTPOU3BOIHBIE CIOKHONU QYHKIINU?

49 Yro nHaspiBaercs auddepenimanom GyHKIUN?

50YT0 HEoOX0aUMO cenaTh, 4TOObI BRIYUCIUTD Au(depeHunan GyHKkuun?
51 Kakoii Bua uMeeT ypaBHEHHE KacaTelbHOU K rpaduky pyHKun Y= y(X)?
52 KakoB reomerpudeckuii cmbici auddepenimana?

53Kakas ¢hyHKIHS Ha3bIBA€TCS MOHOTOHHO BO3pacTaIONIEH?

54 Kakas ¢hyHKIIUSI Ha3bIBA€TCSI MOHOTOHHO yOBIBAIOIIECH ?

55 Kak uccienoBars GyHKIIMIO HA MOHOTOHHOCTD?

56 Kakue Touku Ha3bIBAIOTCS KPUTUUECKUMU ?

57 4Yto Takoe 3KkcTpeMyM (QYHKIIUN?

58 Kak uccienoBath GyHKIIUIO Ha SKCTPEMYM T10 IEPBOMY IIPaBUITY ?

59 Kak uccnenoBars GyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60 Kak BeUMCIUTh HAaMOOJIbIIIEE U HAMMEHbIIIee 3HaUeHne (PYHKIIUU Ha
IPOMEXYTKE?

61 Yo siBNIsieTCS OCHOBHOM 3a/1ayeil UHTErpajIbHOrO UCYUCICHUS ?

62. Kakas ¢pyHKIus Ha3pIBaeTCs MEPBOOOPA3HOM AJis 3aJaHHON (DYHKIIUU?

63. Ecim F(X) — mepBooOpa3nast s f(X), To kakuM paBEeHCTBOM CBSI3aHBI OHH MEXTY
co00it?

64. Chopmynupyiite TeOpeMy O CYIIIECTBOBAHUU MTEPBOOOPA3HON (HYHKIIHH.
65. I[lepBooOpa3zHas onpenensercs HeoIHO3HAYHO. Kak 3TO HyKHO MOHUMATh?
66. [Touemy mpu UHTETPUPOBAHUH (PYHKIIHIA MOSBISETCS MPOU3BOJIbHAS
MOCTOSIHHAS ?

67. [louemy oiHa PyHKIIMS UMEET LIy COBOKYITHOCTh EPBOOOPA3HBIX ?
68. Kak 3anucarb BCIO COBOKYITHOCTh IEPBOOOPA3HBIX (PYHKIIHI?
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69. Uro Ha3bIBaeTCA HEONPEACIECHHBIM HHTETPATIOM ?

70. Yem oTnnyaeTcs HeONpeIeeHHbIM HHTETpajl OT MepBooOpa3Hoi QyHKIIUN?
71. [Toyemy MHTErpaJl Ha3bIBACTCS HEOMPEICICHHBIM ?

/2 YTt0 Ha3bIBAaETCSI BEKTOPOM B MPOCTPAHCTBE?

73 Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74 Yemy paBeH yroji Mexay BEKTOpaMU?

75Yemy paBHa JyiHa BEKTOpa?

76 Hemy paBHO CKasIpHOE TTPOU3BEIECHUE BEKTOPOB?

77 Hemy paBHO BEKTOPHOE MTPOU3BEICHNE BEKTOPOB?
78.HauanpHoe TIoHATHE cTepeoMeTpuu (onpe/ieieHne, OCHOBHBIC TTOHSITHS).
79.AKCHOMBI CTEPEOMETPHH.

80 CrnencTBus U3 akCHOM.

81 B3anmMHOe pacnoiokeHue ABYX MPSMbIX B TPOCTPAHCTBE.
82 BzanMHOe pacmosioskeHne MpsSMOU U IMIIOCKOCTH.

83 Ilpu3Hak mapamieaIbHOCTH MPSIMOK U TIIOCKOCTH.

84 Ilpu3Hak mapamienbHOCTH JABYX ITIOCKOCTEH.
85.Teopembl 0 mapaIeNbHbIX TUIOCKOCTSIX.

86 Ilpu3Hak neprneHuKyIIpPHOCTH PSIMON U TNIOCKOCTH.
87 YpaBHeHnus miockocTH (o01ee).

88 Ilpu3Hak neprneHuKyIIPHOCTH ABYX TIOCKOCTEH.
89.YcnoBue mapamienbHOCTH IBYX IJIOCKOCTEH.
90.YcnoBue nepneHAUKYIIPHOCTH JIBYX MJIOCKOCTEH.

91 . Yron mexay AByMs TUIOCKOCTSIMH.

92 [1apameTpuueckoe ypaBHEHUE TPSIMONA B POCTPAHCTBE.
93 Kanonunueckoe ypaBHEeHHE MPSMO B IPOCTPAHCTBE.

94 Yto Ha3bIBaETCSI MHOTOTPAHHUKOM ?

95 IlpuBeauTe mpuMepbl MHOTOIPAHHUKOB?

96 Yto Ha3bIBaeTCS TEIOM BpalleHUsI ?

97 IlpuBeauTe mpuUMEpPHI TEJI BPAILICHHUS.

IIpuMepHBIe KOHTPOJILHBIE PA00THI
Konrpoabnast padora Nel nmo teme «Kopuu, crenenu, Jorapupmsbi»
Bapuant Ne 1

1. Brruucnure:
2 1

a) 5—(27)3:(8)3;
6) 23/9-3324;

) 20373
B) 357
r) 2-logs 10 — log: 4;
Il) 3210g3 5;
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1 1
e) Zlogzg—logzg

log, 256
2. YOpocTUTe BhIpKECHHE:!

7
8k3kZ Y/a?2
a) 5 6) %/a—s '

k 2
3.BeImonHuTe 1eiCcTBU:

logo’l 0,005 - log()’l 0,05
Bapuant Ne 2

1. Beruucaure:
2

)
6) 4 - /25 - 2 - 1/40;

B) /36 - 24 - 54;

r) 2-logs; 6 —logs 4;

I[) 4310g4, 3;

e) 1110g2 4+logq4 2

2. Ynopocrture BLIpa)KCHI/IC'

a) (32x~ 10)" 0) V3247 -

3.Brinonnure aeiictBus.

log,s 5 + Toge 15

IIpuMepHbIe MPaAaKTHYECKHE 3aaHUA.
3aganue 1:

Bapuant Ne 1

1. Beruucnure:
2) 2+ (0,32)z;
6) V18- V-12;
B) /1232 - 36;
r) 4-log, 2-log, 4 + 2;
n) logs 200 — logs 8;
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e) 104—310g10 5.
2. YnpocTuTe BhIpaKeHHUE!
3
a)
a3

_2
(3a"3)%a
2
3.BrinonauTe neiicTBUA:

E; 0) V2n13 - V/8n3.

17
10g13 17 - 10g13 E

BapuanTt No 2

1. Beruucnure:

2 1
a) 3-83 — (82)3;

3,120_
6)0,5" |0
B) V16 - V4 — 23/27;

r) loggs 6 —logg 5 12;

) logs 8 .
logs 2

e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YnpocTuTe BbIpaKeHHUE!

a) yg - yg; 6) 'Vx25: *Vx16,

3. BrinosiHuTE 1€HCTBUSA.

17
10g13 17 - 10g13 E

3aganue 2:
BapuanT Ne 1
BbraucnuTh npeensr:

. 3x2-17x+10 . 5-Xx A1+ 722 -1 23 +x+1
1. |Im2—. 2.I|m—. 3.I|m — s - 4.I|mﬁ
x-5 3x%2 —16X+5 x-53—,/2x -1 z-V3 3z x-o 3% + X2 +1

2 — —
5. Beruucnuts npenen GyHkmu lim 2x" 5%~ 3

—  — mnpux,=3u =00,
x-% 3x% —4x —15 P % %

Bapuant Ne 2
BbraucnuTh nmpeensr:
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BECZXES D im X BamIVETX g gy XX X
x-13x% -2x-1 X034+ x=43=x o x2S e x-8x3+1
4% = Tx—2 : :
5 npux, =0 u x, =o.
—X—

5. Berunciuth npenen GyHkIyu lim
X—Xo

IIpuMepHBIE caMOCTOATEIbHBIE PAOOTHI

Pao6ora 1:
Bapuant Ne 1
1. Beruuciure:

T, JT JT.
2tg(—) tg — + cos—
) 9(4)Eﬂ93 6];

. 3T
CcoSs/T— ZSII”I?

cos’ 336’ —cos’ 156° +tg100° [ig350° tg?18”
tg?72° + ctg?162° 2
7 3n 3n .

. 3
B) sin(@ — 5), Cosa =— COSf=—-—,—<a<2mu n<f<—,
) sin(@ = B),ecnu c COSB="—0 B<=

6)

r) cosZa,eczzucosazg u O<a<§.

tg150° sin200°
cos32( ctgl4d®

3. Beruucnaurte 3HaYEHHME OCTAIBHBIX TPUTOHOMETPUUYECKHX (QYHKIUNA yrima d,

\/5 3n

eClIU ctga =— U T<a <—.
3 2

2. OHpC}ICJ’II/ITC 3HAK BBIPAXKCHU.

S+ i (a)

; =1.
ctg®(a -2m) ctgz(a—s—n)
2

4. JlokakuTe TOXKIECTBO:

5. Vopocrure: sin(@ —2m) Eos% -a)+tg(rr—a) Eﬂg(%7 +a)+cos (g -a).

Bapuant Ne 2
1. Bremumcaure:
) y= sin® x - 3cos x

=— >—, €CIIK tgx=3;
2sin“ X+ co<” X

13 7 22n 37
6) Sln(-?)ﬂtos(1 3n)+tg( 2 )-ctg(Tn);

B) tg(a + f3),ecau Ctga=§, 0<a<g;

a 3 3n
I') COS—,ectuCOSA =~ U — <a < 27T.
2 5 2
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2. OnpenenuTte 3HaK BhIPAKCHUS: sin145’ ctg250°
| " c0s315°tg200°

3. Beruncnaure 3HaUY€HHE OCTAIBHBIX TPUTOHOMETPUUYECKHX (QYHKIUNA yrima d,

4 7
€CJIM COSa =—— U —<a <TI.
5 2
4. JloxkaxuTe TOXKIECTBO: tga [tgB + (tga +tgp) [ctg(a + B) = 1.
5. Vopocrure: cos&) Ed:os(%) - sin(%) E‘sin(%) :

Pa6ora 2:
1. o= 8.  (tg¥)' =
2. (x7)'= . (ctgy'=
B wactroctn, X = 10°.  (arcsinx)’ =
(2) = 11°. (arccox)' =
(Y = 12°. (arctgX)' =
JRY 12>, (arcctgy' =
X =
( ? ITIPABUJIA JTUODEPEHIIMMPOBAHU S
(Ej - 14, (u+v)'=
X
3. (kx+b)' = 15°.  (uU-v)'=
2. (@)= 16°.  (u)' =
B gactHOCTH, ( X)’ = 17. (cu)’ =
5. (log, x)' = 18°. N
B yacTHOCTH, (Inx)"= [Vj -
(lgx)' = ( Ej
B yactHOCTH, v .
6°. (sinx)' = I[TPON3BO/JHAA CJIOXKHOU ®YHKIINN
7°.  (cosx)' = 19, f(g(x) =
Pa6ora 3:
3anucath TaOIUYHBIE HHTETPAIIBI:
1°. Ide =
2°. I X dx = B wacTHOCTH, I dx =
I s
' X
4°, I a dx= B wacTHOCTH, I e dx=
5°. Icosxdx:
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6°. Isinxdx=

o dx _
[ jcos2 X

o dx
8. Isinz X
Q° dx
10, |

7.4.0HeHO‘lHLIe cpeacrsa IJisi MPOBEACHUSL HpOMeH(yTOqHOﬁ arrecranuu

[IpomexxyTOouHas arTecTanus

B vactHOCTH, j

B gactHOCTH, I

dx
V1-x?
dx
1+ x?

. JInunsle IIpumepsl
®dopma [IpakTrueckuii
D 3HaHusA YMenus ombiT (BaeTs) KauecTBa OLICHOYHBIX
CTYyJICHTa CpEJICTB
Huddepen | Kontpoas Orenka Orenka Ornenka KontponbHas
LHUPOBAHHBI | 3HAHUS YMEHHUS pelaTh | HABBIKOB criocobHoCcTH | pabota
i 3auer (B | OCHOBHBIX TUTIOBBIE JIOTUYECKOTO rPaMOTHO WU | MPUJIAraeTcs
BHJIC onpenereHul, | 3aaauu B | MBILUICHUSI TIPH | YETKO
KOHTPOJbH | TEOpEM, o0nactu pelleHrny 3ajJay | u3ararb
oii paboThl) | hopmyi, npodeccronans | B obnactu | MaTepuan B
MpaBWwJI U Tp. | HOU npodeccuoHanp | TUCbMEHHOM
B MAaTeMaTHKE | I€ATEIbHOCTU. | HOU BUJIE
OneHka NEeITEIbHOCTHU
yMEHUS
MOHUMATh u
yMETh
MPUMEHITh Ha
MpaKTUKE
TEOPETUUECKUI
Marepuanl
DK3aMeH KonTposb I'pamoTHO Ouenka Bonpocet  u
3HAHUS u3J1araTh CIIOCOOHOCTH | OMIICTHI
OCHOBHBIX TEOPEeTUYECKUI rPaMOTHO H | MPUJIAraloTcs
ONpENEICHUM, | MaTepuan u YETKO
TEOpeM, yMeJo u3Jarath Xoj
dbopmy, MPUMEHATH €ro petieHus
IpaBWwJI U Tp. | IpU  pEUICHUH 3a1au B
B MAaT€MAaTHKE | MPAKTUYECKUX obnactu
3ama4 npodeccruona
JIbHOU
JESITEIIbHOCT
u
apryMeHTHpPO
BaTh
pe3yNbTaThl
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7.4.111pumMepHBbIe BONPOCHI VISl IPOBEACHHUS MPOMEKYTOYHON aTTeCTALNH:

1. Densle u panuoHalibHble uyKcia. JledcTBUTENbHbIE yuciaa. AOCONIOTHAs U
OTHOCHUTEJbHAS MOTPELTHOCTH.

2.  Kophu u crenenu, ux cBOUCTBA.

3. Jlorapudm: onpenenenue u cpoiicTBa. Buasl norapudmos. [IpaBuna necTBuii
¢ orapupmamu.

4.  Jlorapudmudeckue ypaBHeHHs 1 HepaBeHCTBA. CTIOCOOBI pEIICHMUS.

5.  Iloka3zarenpHbie ypaBHEeHUS U HepaBeHCTBA. CIIOCOOBI peIICHHUS.

6. Papuannas mepa yrina. CooTHOUIEHUSI MEXAY I'palyCHOM U paguaHHON MepaMu

yria. CuHyc, KOCHHYC, TAHT'€HC, KOTaHIeHC yucia. Tpuronomerpudeckue QyHKIIMH
YHUCJIOBOTO apT'yMEHTA, 3HaKU UX 3HAUCHUH.

7.  OCHOBHbBIE TPUTOHOMETPHUUECKHUE TOXKIeCTBA. DopMyIibl puBeaeHus. CUHYC U
KOCHHYC JIBOWHOTO yTIJIa.

8. IIpocrenmmue TPUTOHOMETPUYECKUE ypaBHEHUS. Pemenune
TPUTOHOMETPUUYECKUX YPABHEHHI

9. O@yakumu. CnocoOwsl 3amanust GyHkiuu. CpoictBa GyHkiui. CroxkHas
byHKIHUA.

10. Crenennas GyHKIUA: ONpeeeHrne, CBOUCTBA U IpaduKu
11. Tloka3arenwpHas QPyHKIIUS: ONpeIeIeHUEe, CBOMCTBA U rpaduKu
12. Jlorapudmuueckast QyHKIMS: ONpeeiIeHne, CBOMCTBA U TpaduKH.
13. Cunyc, KOCHHYC, HX CBOMCTBA U rpadukH.
14. TaureHc, KOTaHT€HC, MX CBOMCTBA U IrpaduKH.
15. [IlpeoOpaszoBanusi  rpadukoB. [lapamnenbHbli  TEpPEeHOC,  CUMMETPHS
OTHOCUTEIILHO OCEl KOOPJIMHAT U Hayayia KOOPJUHAT, PacTsHKEHHUE U CXKaTuhe.
16. IIpousBoaHas: onpeaeneHue, reOMEeTPUUECKUN U (PU3NYECKUI CMBICI.
17. TlpaBuna u hopmyinsl quddepentiupoBanus GyHKIUH.
18. Heobxoaumble U 1O0CTaTOYHBIE YCIOBHS BO3pacTaHus M yObIBaHHS (HYHKIUH,
CYIIIECTBOBAHMSI SKCTPEMYMaA.
19. Heob6xoaumMble U JOCTATOYHBIE YCIOBHS BBIMYKJIOCTH M BOTHYTOCTH Ipaduka
¢ynkun. OnpeneneHne TOUKH neperuoa.
20. HauOonbIiee 1 HauMeHbIIIee 3HaUCHHS QYHKIIMU Ha TTPOMEKYTKE.
21. O6mas cxeMa noctpoeHus rpadukoB GYHKIIUN C TOMOIIBIO MPOU3BOIHOM.
22. [IlepBooOpa3nas: omnpeneneHue. HeonpeneneHHblid UHTETpal: ONpeAelieHue U
CBONCTBA.
23. @opmynsl  uHTEerpupoBaHus. CrnocoObl BBIYUCICHHUS HEOIPENEICHHOTO
UHTETpaa.
24. OmnpeneneHHbI UHTETPaJ: ONpeaeIeHIe, TEOMETPUUECKUNA CMBICT U CBOWCTBA.
25. KpuBonuHelHass Tpamneuus: MOHATHE, CIOCOObl BBIYMCICHUS IUIOIMIAIUA C
MOMOIIIBIO OIPEEIIEHHOI0 HHTErpalia.
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26. OcHOBHbIE MOHATUS KOMOMHATOPUKH.

27. CoObiTus. Knaccuueckoe omnpeneiaeHue BEpOSTHOCTU. TeopeMbl CIIOXKEHUs U
YMHOKEHHSI BEPOATHOCTEN.

28. Bekrtop: ompeneneHue U JeWcTBUs Haja HuMH. CBOWMCTBa JAEHCTBHM Haj
BEKTOPAMH.

29. TllonsTue npsAMOYroJbHOM AEKAPTOBOM CUCTEMBI KOOPAWHAT Ha IJIOCKOCTU U B
npoctpancTie. [IpaBuiia 1eicTBUIM HAJl BEKTOPAMU, 3aJaHHBIMU KOOPAUHATAMU.

30. OcHOBHbBIEC TIOHATHS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUN U CIIEICTBUS U3
HUX.

31. B3saumHOE pacnosioKeHUe MPSAMBIX, MPAMON U IJIOCKOCTH, IBYX IUIOCKOCTEH B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O NAPAJIIEIIBHOCTH IIPSIMOM U INIOCKOCTH.

32. Ilonatue yrma MexAy  CKpEUIMBAIOMIMMHCS  OpaMbIMU.  [IpusHak
[IapaJuIeIbBHOCTH IBYX INIOCKOCTEN, CBOMCTBA MTAPAJUIEIIbHBIX IIJIOCKOCTEH.

33. IlepneHauKkynapHOCTb MNPSAMOM M IUIOCKOCTH. 3aBUCHUMOCTb  MEXKIY
IIapaJuIeIbBHOCTBIO U MEPIIEHANKYIISIPHOCTBIO MPSMBIX U INIOCKOCTEH.

34. llepnengukynsap U HakjaoHHasg. OCHOBHbIE TEOPEMBI O NEPIEHIUKYIApPE U
HAaKJIOHHOM.

35. VYroa Mexay npsMol U III0CKOCThI0. TeopeMa o TpEX nmepneHauKyIspax.

36. [IlonsiTus nABYrpaHHOrO yria, JUHEHHOrO yria, yria MeXIy IUIOCKOCTSIMH.
OCHOBHBIE TEOPEMBI.

37. llepneHANKYISAPHOCTD ABYX IMJIOCKOCTEH.

38. Mmuororpannuk. [ToBepxHOCTh MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHHKH.
39. Ilpusma: onpenenenue u Bupl. CeueHue B Ipu3Max.

40. Ilapamnenenunen. Ceuenue B napayienenunene. OCHOBHbIE TEOPEMBI.

41. Ilupamupa: onpeanenenue. [IpaBunbHas nupamuia.

42. IunuHIp U KOHYC: onpeeieHue u cBoiicrea. CeueHus.

43. Illap u cepa: onpeneneHne U CBOMCTBRA.

44. OObeM reoOMETPUUECKOro Tella: MOHITHE U OCHOBHBIE (DOPMYJIBI.

7.4.2 1lpumepHble 3a1a4M JJIs1 MIPOBeIeHUSI IPOMEKYTOUHOI aTTeCTAlMU

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

2x+1>4x—17.
Pemmure cucremy ypaBHEHMHM C TOMOUIBIO OINPEACIUTENEH CUCTEMBI:

{5x+ 3y + 3z =48,

1.
2.  Pemure cucreMy HEpaBeHCTB: {
3.

2x + 6y — 3z = 18,
8x — 3y + 2z = 21.
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4.  Pemute ypaBHeHus: a) logs x = 2logs 3 + %log;, 49 — §l0g5 27,
0) 9 —2-3* = 63.

sin? (E)+tg3 (E)—Z cosZ
4 4

S. Berancmmre: — —.
cos ( )+ctg ( ) 2sing
6.  BrpluuciauTe 3HaYeHME OCTAJbHBIX TPUTOHOMETPUYECKMX (YHKUMHA yria a,
, 3 @
CClIi SIna = —L U7 <a<T.
Z1+2Z,
7.  Jlns 3aJaHHbIXZ4, Z5, Z3, Z4 BHIYUCIUTD BBIPAKEHUE e
3744

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

Bapuant Neo 2

1 Pemute ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2 Penmnre cuctreMy HEpaBEHCTB: {3x —8<2x—10,

' y Hep ‘12 -5x>6— 6x.
3. Pemite cucremy ypaBHEHMH C TIOMOIIBIO OIpeAeTuTeIeH CUCTEMBI.

5x — 3y +4z =6,
{ 2x —y—2z=0,

X — 2y +z=0.
Permire ypaBHEeHuUs: a) 10g1 x + l0g1 X = 6,
2
0) 5¥*1 —3.5%2 =122,
5. Brrancnure: 3Ctg%+tg§.(tgg_+snin9.
2—COSTT—2 sm;

6. Brruucnure 3HavYeHHE OCTANIBHBIX TPUTOHOMETPUYECKUX (PYHKIUK yria o,

V3 3w
ecnncosa=7n7<a<2n.

2 eciu
Zy

Z
1. JIns 3a0@HHBIXZ,, Z5, Z3, Z4 BBIYMCIUTD BBIPAKEHUE Z:

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

7.4.311puMepHble 3aJaHUs VIS TIOATOTOBKHU K IK3aMeHY

1.  Tlocrpouts rpapuk pyHkumuu y=3*-2

2.  Ilocrpouts rpaduk pyHkiuu y = 3 + sin 2X.

3.  Haiiaure oGnacts onpenenenus Gpynkuuun y = log,(8 —x), y = vx+ 1.
4. Uccnenyiite QyHKIHUIO HA YETHOCTh Y = X2 COSX.

5.  Haitu f'(1),ecmu f(x) = i +4e”

6.  Haiitu npousBoanyro GyHkiuu f(x) = X22 +Inx+ exx
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3 2
7.  Halinure MakcuMyM QyHKIIUH Y = X3 + X2 - 2X - 2;

2X

8.  Haiitu Touku neperuda PyHKIUMA Yy = 1
- X

2

9. Haiitn HEonpeneleHHbI HHTETPA: J‘ ~2 X 3 dx

cosx 6

o o . x+1

10. Haiitu HeonpeaeneHHbIA HHTETPA: J'(Zjdx
X
3

11. BeraucauTh onpeeeHHbI HHTETpa: I (3x* + Xdx

2

12. BelamciuTh WI0IMaAb6 GUTYpHI, OTPAHUIEHHON THHUAMHU Y = X*,y =2 - X

13. B mkone 1254 yyamuxcs. M3 aux 1200c¢ xopomreit ycneBaemoctbio. Haiitu
BEPOATHOCTH TOTO, YTO HAyTraJ BHIOPAHHBIN YUEHHUK Oy/JeT HEyCIEeBAIOIINA.

14. CkonbkuMu crnoco0amMu U3 25 yYEHUKOB Kjlacca MOXKHO BbIOpath 4 s
y4acTus B IPa3THUYHOM KOHIIEpTE?
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7.4.AllpuMepHble OUJIeThI 1JIs1 IPOBEACHUS IK3aMeHA

1920

MUHUCTEPCTBO OBPA30OBAHUA U HAYKHU P®
@DenepalibHOE rOCYIapCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
o0OpazoBaHus
«Ky0aHcKuii rocy1apcTBeHHbI YHUBEPCUTET»
(®T'BOY BO KyoI'Y)
HNHceTuTyT cpeaHero npodeccuoHaIbLHOro 00pa3oBaHus

BUJIET Ne 1

1. Lenblie u panrioHanbHble yncia. [elicTBuTenbHbIe yncaa. AOCOMIOTHAS U
OTHOCHUTEJIbHAS TIOTPEITHOCTH.

2. [IpsimoyronbHas (IekapToBa) cucTeMa KOOpAUWHAT B pocTpaHcTBe. Dopmyiia
PACCTOSTHUS MEXKY ABYMSI TOUKaMU. Y paBHEHHE Chephl.

3. Ha sk3amene 60 6uneroB, AHpel He BeIyuns 3 U3 HUX. HaluTe BeposSTHOCTh TOTO,

4qTO CMY IonaacTCs BLIy‘ICHHLIﬁ OuJIeT.

[Tpencenarenb npeaMeTHON (IIMKIIOBOI) KOMHCCHU H.I'. Turos

1920

MUHUCTEPCTBO OBPA30OBAHUA U HAYKHU P®
®denepalibHOE rOCYIapCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEKIECHUE BHICIIETO
o0OpazoBaHus
«Ky0aHcKuii rocy1apcTBeHHbI YHUBEPCUTET»
(®T'BOY BO KyoI'Y)
HNucTuTyT cpearero npogeccuoHaAJIbHOT0 00pa30BaHUA

BUJIET Ne 2

1. CrerneHu ¢ pallMOHAIbHBIMUA TOKA3aTEISIMU: ONPEEIICHUE U CBOMCTBA.
2. BekTopsl B IpOCTpaHCTBE: ONPEACIICHUE U NEUCTBUSA HAl HUMH.
3. CKOJBKUMH CIIOCOOaMH MO>KHO M3TOTOBUTH TPEXIBETHBIN (piar ¢ TOpU30HTAIbHBIMA

IIojioCaMu, €CJIM UMCCTCA MaTCprall 7 Pa3JIMIHBIX HBGTOB?

[Ipencenarens npeaMeTHON (LIMKIOBOM) KOMHCCHU H.I'. TuroB
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8.OBYUYEHHUE CTYJAEHTOB-UHBAJIMIOB U CTYAEHTOB C OTPAHUYEHHbBIMU
BO3MOXHOCTAMM 3 10POBbS

[Topsnok oOy4yeHHs MHBAIMIOB U CTYICHTOB C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU OTIpE/EIICH
«[Tonoxxennem KyOI'Y 00 oOyueHMHM CTyJEHTOB-MHBAJIHIOB M CTYACHTOB C OTPAHUYCHHBIMU
BO3MOKHOCTSIMU 37I0POBBSI».

JInst U1 ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBBS IIPETYCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YYUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 3/I0POBBS TAKUX JINI.

9. IOINOJIHUTEJIBHOE OBECIIEHEHUE JUCIUIIJINHbI

He npenycmotpeHo.
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JIMCT
M3MEeHeHHH paboueli yueGHOM MporpaMMBl MO AUCLUTUIHHE
Bb/1.06 Maremaruka: anre6pa u Hauana MareMarnyeckoro aHajm3a, FreOMeTpHUsl

JlONONHeHUs M M3MEHEHHs!, BHOCHMbIE B paGouyo NporpamMMy AUCLUTUTHHEI

OcHoOBaHus Paznen PII]I, B
BHECEHHUS KOTOPBIi C 3 -
5 O€PHKAHMUE BHOCUMBIX OMOJHEHUN, UBMEHEHU I

JOTIONTHEHUM 1 BHOCSITCS e - ’3

WU3MEHEHU I WU3MEHEHUSI

[Tpennoxenue

aboTonarens

1. bawmaxkos, Mapk MBanoBuy. Maremaruka: anreGpa 1 Hauana
MareMaTH4ecKoro aHayiusa, reomerpus [Tekcr] : yueGHuk s
HMCIIOJIB30BaHMs B y4eOHOM npolecce 00pa3oBaTebHbIX yupekAeHH
CIIO Ha 6a3e 0cHOBHOTO 06L1ero 06pa3oBaHHs ¢ MONYYEHHEM CPEIHEro
o6wero o6pasopanus / M. U. Bawmakos. - 4-¢ w3, crep. - Mocksa :
Axanemus, 2017. - 253 c. : un. - (IlpoeccuonansHoe o6pasoBanie.

[Ipennoxenue O6uieobpazoBatenbHble AMCUHUILIMHEI). - ISBN 978-5-44

COCTaBUTEJIS 2. bammakos, Mapk HiBanoBuy. Maremaruka: anre6pa 1 Hauasa

MpOrpamMmbl MaTeMaTH4YeCKOro aHajiu3a, reoMeTpus [Tekcr] : 3agauHuk : yueGHoe
n0co0Ke /U1 UCTIONIB30BaHKs B y4eOHOM Mpolecce 06pa3oBaTesbHbIX
yupexaenuit CI1O na 6aze ocHOBHOTO 0011ero 06pa3oBaHus ¢
noJiyueHueM cpeanero obuero obpasosanus / M. M. Bammakos. - 4-e
U3, cTep. - Mocksa : Akanemust, 2017. - 414 c. - (ITpodeccuonanbHoe
o6pasoBanue. O6meo6pa3oBarebHble AMCUUMINHDI). - ISBN 978-5-
4468-5127-0 68-5988-7

Hpyrue

OCHOBaHUs

CocraBuTens: npenogasaTeb Hukudoposa O.N.

MOAIUCH DOUO

YTBEpKIEHa Ha 3acelaHud IPEAMETHO-LIMKIOBOH KOMHCCHH «Mamemamuxu,
unopmamuxu u HKT, cneyuanvhocmu Ilpozpammuposanue 6 KOMNbIOMEPHbIX
cucmemaxy NpoTokon Ne # OT « Q?gg " edrute. v 20/t

/4

Ipencenarens mpeAMETHO-LUKIOBONW KOMUCCHU: H.I'. TutoB
K2 » e fivane 20 Ar.
Jlupexrop UHCITO o T.I1. Xnonosa
NnoArucCh
& »_ a-rpecce 2072 . 1
Hupexrop Hayunoii 6ubnuorexu Kyol'y |
%74 . M.A. Xyaoe j

noanucCh ’

«HZ8y ececcosrma 20 77 1. |

JIumo,  oTBeTCTBeHHOE 3a  YCTAaHOBKY W OKCILIyaTallMIO = IPOrPaMMHO-
I/IH(l)OpMaLII/I%/ oro obecneueHus: 06pa3oBaTesIbHOM MPOrpaMMEI
Rl - n s
nomHcE
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55




Penenzus
Ha pado4y0 NporpamMmy y4eOHoOM JMCUHIITIHHbBI

B/1.06 MaremaTuka: ajaredpa v Ha4aJIa MATEMAaTHYECKOI0 AHAJIU3a, FeOMeTPUs
A cnenranbHocTH 35.02.13 ITyenoBoacTBO

Pabouass mporpamma yueOnoi aucrumuineabel bJ[.06 MaremaTtuka: anrebpa u Hadana
MaTeMaTU4YeCKOro aHajiu3a, TeOMeTpus pa3paboTaHa M CTYICHTOB CIEIHAJbHOCTH CPEIHEro
npodeccuonanbHoro oodpasopanusi (nanee CIIO) 35.02.13 [IuenoBOACTBO Ha OCHOBE MPUMEPHOM
nporpaMmsl - 00mmeo0pa3oBaTebHON  ydyeOHOM mucnumiauuael «MaremaTtuka: anrebpa W Hadaia
MaTeMaTUYeCKOro aHaiu3a, TeOMETpHUs» s Mpo(ecCHOHATIbHBIX 00pa30oBaTENbHBIX OpraHW3alui,
pexomeH0BaHHON DenepanabHbIM T'OCYJApPCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DenepanbHblid
UHCTUTYT pa3BuTUs oOpasoBanusn» (PI'AY «DPHUPO») B kavecTBe NPUMEPHOM NpPOrpaMMbl UL
peanm3anuu OCHOBHOW MpodeccrnoHabHON oOpa3zoBarenbHOM mporpammbl CIIO Ha 6a3e OCHOBHOIO
obmiero oOpa3zoBaHUs C MOJIydeHHEM CpeaHero obmero oopazoBanus. [Iporokon Ne3 ot 21 utons 2015r.
Perucrpanuonnsiii Homep peuensuu 377 ot 23 nroins 2015r. I'AY «DUPO».

VYyeOnas muctmmuinaa bJ[.06 MaremaTuka: anredpa ¥ Hadajga MaTEeMaTHYECKOTO aHaM3a,
reomeTpus uzyuaercs B rukiie Ol obmeobpasoBarenbHoii noaroroBku yueoHoro miana OITOIT CITO B
gactu 6a3oBbIX aucuuiuinH bJI. OOydenue mpoBomuTcs Ha 0a3ze OCHOBHOTO OOIIEr0 oOpa3oBaHUS U
HAIleJICHO Ha IOJIyuYeHHEe CpeiHero oomero oopazoBanus. Pabouas nmporpamma cocTtaBiieHa Il OYHOM
¢dopmbl 00ydeHusi. PaGouast mporpamma y4eOHON JUCHUIUIMHBI COCTaBJIEHA JIOTHYHO, CTPYKTYpa
JMCUUIUIMHBl COOTBETCTBYET HPUHIUILY €JUHCTBA TEOPETHYECKOIO0 M IPAKTUYECKOro OOydeHwus,
paszenbl BbLIEJNEHBl JUIAKTUYEeCKH IiesecooOpaszHo. IlocieoBaTensHOCTh TeM, MpeaaraeMbiX K
M3YyYCHMIO, HAIpaBjeHAa Ha KaueCTBEHHOE YCBOEHHE Y4eOHOro marepuaina. Buipl caMoCTOSTENbHBIX
paboT MO3BONAIOT 000OIIUTH U YIIIyOUTh U3y4aeMblii MaTepHai U HalpaBJIeHbl HA 3aKpPEIICHHE YMEHUS
MOMCKA, HAKOTUIEHUSI M 00pabOTKU HH(OpPMALIUHL.

Cucrema 3HaHUH W YMEHMH, 3aJI0OKEHHAs B COJIEPXKAHUHU, CIOCOOCTBYET NPUOOPETCHMIO
IIPAKTUYECKOr0 OIbITa U COOTBETCTBYET TPEOOBAaHUSAM K pe3ylbTaTaM OCBOEHHUs mpexnmera. [lacmopt
IporpaMMbl  OOOCHOBAHHO M IOJHO OTPaXKaeT COJAEp)KaHWe AUCIUIUIMHBI, €€ POlb M MECTO B
MOJITOTOBKE CIIEIMAJIMCTAa CPEJHEro 3BEHA, PACKphIBAeT LEIM W 3aJauyd y4eOHOW AWCIUILIUHBI.
Omnpenenensl TpeOOBAaHMS K YMEHUSIM U 3HAHUSIM CTYAEHTOB.

[Iporpamma paccunmtana ©Ha 234 daca. Temaruueckuid IUIaH W COIEp)KaHUE YUeOHOU
JMCLUIUIMHBL PACKPHIBAET IOCIEI0BATEIBHOCTh MPOXOXKACHUS TEM, COOTBETCTBYET TEMaTHYECKOMY
IUTaHy U paclipesiesIeHuIo YacoB. B mporpamme onpenesnensl hopma MpoBeAeHUs, e , 3aa4l y4eOHO
JIMCUUIUIMHBI, TPEJCTaBIeHbl 00s3aTeNbHble (OPMBI OTUYETHOCTHU. Peann3oBaHbl AUIAKTHUUYECKHE
NPUHIUNBI O0y4YeHHS: LEJIOCTHOCTh, CTPYKTYPHOCTb; OTPa)K€Ha B3aUMOCBS3b MEXKAY OTIEIbHBIMU
3JIEMEHTaMH CTPYKTYphI. M3ydeHune naHHON AMCIUTIIMHBI CTIOCOOCTBYET 3((EKTUBHON 1 KaueCTBEHHOU
MOJrOTOBKE CTYNEHTOB. llepeueHp pEKOMEHIYyEeMOHl OCHOBHOM M JONOJHUTENBHON JIUTEpPaTyphl
BKJIIOYAaeT OOIIEeOCTYIHbIE HCTOYHUKH, HW3JIaHHbIE B IIOCielHee BpeMs (He Io3aHee S5 JIeT).
[Tepeuncnennsie IHTEpHET-pECyYpCHI aKTYaIbHBI U JIOCTOBEPHBI.

Paspaborannas mnporpamma y4eOHOW aucuWIUIMHBI MaTtemaruka: anreOpa ©  Hadaua
MaTeMaTUYeCKOro aHaJIN3a, FeOMETPHsI MOXKET ObITh PEKOMEH/IOBaHA JUIS MCIIOIb30BaHMS B yu4eOHOM
rpoiiecce Mpu NoJAroroBke mno crnenuaibHoctu 35.02.13 TTuenoBocTBo.

JlotieHT Kadenps

MH(POPMAITMOHHBIX
00pa3oBaTeIbHBIX TEXHOIOTHIA ’ / 3acsako
(bakynpTeTa MAaTEMaTHKH U j/u} / e Ognbra BaagumupoBHa

koMmnbroTepHbIX Hayk ®I' BOY BO
«Ky6I'Y», K.IL.H., TOLIEHT
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PELHEH3USA
Ha pa0douyio nporpammy y4eOHoi qucuuminnasl BJ1.06 Martemaruka: aaredpa u
HAYaJ1a MaTeMATHYeCKOr0 aHAJIN3a, FTeOMeTPHs I CHeHAJIbLHOCTH
35.02.13 ITyen0BOACTBO

Pabouas mporpamma yueOHOW mucumruiiabel BJ[.06 Maremaruka: anrebpa u Havana
MaTeMaTHUYeCKOT0 aHalu3a, reoOMeTpusi pazpaboTaHa JJisl CTYJEHTOB CIELMATBLHOCTUA CPEIHErO
npodeccuonaibHoro oopazoanust (mamee CIIO) 35.02.13 IldenoBoACTBO Ha OCHOBE
MPUMEPHON IporpaMmsel 0011e00pazoBaTenbHON yueOHOM AucuumiuHbl «MaTemaruka: anredpa
U HayaJla MaTeMaTU4YecKOro aHajin3a, TeOMETpus» A NpodecCHOHATbHBIX 00pa30BaTEIbHBIX
OopraHu3anui, PEKOMEHI0BaHHOM @enepanbHbBIM  IOCYJIaPCTBEHHBIM aBTOHOMHBIM
yupexaenueM «DenepanbHbli WHCTUTYT pasBuTHs oOpazoBanus»y (PIAY «DUPO») B
KayecTBE MNPHUMEPHOH MporpaMmbl UId  pealu3aldd  OCHOBHOH  MpodecCHOHANbHOM
obpazoBarenbHoi nporpamMmbl CITO Ha 6a3e ocHOBHOrO 00IIEro oOpa3oBaHUs C MOJy4YEHUEM
cpennero obuiero obpazoBanus. [Ipotokon Ne3 ot 21 urons 2015r. PeructpaunoHHbiii HOMEp
peuen3uu 377 ot 23 uronig 2015r. ®DI'AY «DUPO».

VYueOnast aucuumuinHa usydaercss B uukie OIl oOmeoOpa3oBaTenbHOM MOATOTOBKU
yuebHoro mnana OITOIT CIIO B wactu 6a3o0Bbix aucuuruinH bJl. O6yuenue npoBoauTcs Ha 6aze
OCHOBHOTO 00111ero 00pa3oBaHMs W HAlleJICHO Ha IMOJIyYeHHE CpeAHero obiiero oOpa3zoBaHUS.
Pabouyas nporpamma cocraiieHa st OUHOUM (OpMBI OOyUECHHUS.

[Iporpamma cocrtaBiieHa KBaTU(DPUIIMPOBAHHO, OTJIMYAETCS CUCTEMHBIM MOAXOAO0M. B Hei
OXBa4YeHBI BCE OCHOBHBIC BOMPOCHI IO JIAHHOW TUCIUIUIMHE, MPO(eCcCUOHAIbHAS 3HAYMMOCTh
KOTOPBIX, TIPH TMOATOTOBKE KOMIIETEHTHBIX CIEIHAIUCTOB, OCOOEHHO Beiuka. Bumab
BHEAYJIUTOPHBIX CAMOCTOSITENIBHBIX Pa0OT TMO3BOJSAIOT OOOOLUIUTH U YIIIYOUTHh H3y4aeMbIil
MaTepuan, ¥ HampaBlieHbl Ha 3aKpelJIeHMEe YMEHHUsS TIOMCKA, HAKOIUIeHHs U 00paboTku
pa3IMYHbIX UCTOYHUKOB MH(popMalnu. CucreMa 3HaHUN U YMEHUM, 3aJI0’)KEHHAs! B COJICP KaHUH,
CIOCOOCTBYET MPHOOPETEHUIO TMPAKTUYECKOTO OIbITa M COOTBETCTBYET TpeOOBaHUSAM K
pe3yapTaTaM OCBOCHHS mpenmera. [lacmopt mporpamMMbl OOOCHOBAaHHO M IOJHO OTPa)aeT
COJIepKaHue JUCIMIUIMHBI, €€ POJIb U MECTO B IOJTOTOBKE CIEIMAIUCTa CPEIHETro 3BEHA,
pacKpbIBaeT LETH U 3a7ayd yuyeOHOW aucuuIuiHbl. OmpeneneHbl TpeOOBaHMS K YMEHUSM U
3HAHUSIM CTY/ICHTOB.

Pabouas mporpamma paccunrtana Ha 234 vaca. [laHHOE KOJMYECTBO YacOB, BBIICICHHOE
HA OCBOCHHE Yy4eOHOW NUCIUIUIMHBI, TIO3BOJUT TMOJYyYUTh HEOOXOJUMBbIC 3HAHUS M YMEHUS,
KOTOpPbIE MOKHO IPUMEHSTH B JIaJIbHEHIIIEM Ha MPAKTUKE.

TemaTuyeckuil IIaH UMEET ONTUMAJIbHOE PACIPENCIICHUE YacoB 110 pa3/eilaM U TeMaM I10
o4HOM (hopme 00yUeHHUsI, B COOTBETCTBUH C YIEOHBIM TUTAHOM.

Kaxxnpiil pazzmen mporpaMMbl OTpakaeT TEMATUKY M BOIPOCHI, MO3BOJIAIOIIME, B IOJHOM
o0bemMe, HU3y4uTh HEOOXOAMMBIH TeopeTuueckuil Matepuain. IlpoBeneHue mNpPaKTHUECKUX
3aHATUH, MPETyCMOTPEHHBIX pabouell MpOorpaMMoOil, MO3BOJSIOT 3aKPENUTh TEOPETHUECKUE
3HaHUS, MPHOOPETEHHBIE NPU M3YYCHUM JAQHHOM JUCHUIUIMHBL. V3ydyeHue  JAMCHUIUIMHBI
cnocoOCTByeT >PPEeKTUBHON M KaueCTBEHHON MOJArOTOBKE MOJIOJBIX CHEIMAIMCTOB B 001acTH
IpOrpaMMHUPOBAaHUST B KOMIIBIOTEPHBIX cucTeMmax. Pabowas mporpamma COJIEpKHUT MUHHUMYM
JUTEpaTyphl, HEOOXOAUMOM JUIsI M3Y4eHUs NaHHOM AuMCHUIUIMHBI. Pa3paboranHas pabouas
nporpaMma yuyeOHON AUCHMILTUHBI «MareMaTuka: airedpa u Hauyaja MaTeMaTHYeCcKoro aHajunsa,
TEOMETPHUSI» PEKOMEHYETCS JJIs



MCIMOJIb30BaHUsE B y4yeGHOM n
[TyenoBoacTso.

YuuTesib MaTeMaTUKK BbiCLIEH KaTeropuu
MBOY «COLL Ne2 um. X. 5. Beperapsi»,
r. Anbireick

pouecce npu noaroroBke no crneuansHoctd  35.02.13
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