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1. MACIHIOPT PABOYEM MPOT'PAMMBI YUEBHOM JIUCITATIJIMHBI

1.1. O6aacTh NnpUMeHeHHUs MPOrPaMMbI

Pabouast nporpamma yuyeOHOM AUCHMIUIMHBI «MaTtemaTuka» pa3zpadoTaHa IS
cTyJeHTOB cnenuanbHocTh 54.02.01 J{u3aiiH (1Mo oTpacisiM) Ha OCHOBE MPUMEPHOM
IporpaMMebl 00111e00pa30BaTeNbHON YUeOHON AUCIUIIINHBI «Marematuka: anredpa u
Havajla MAaTeMaTW4YeCKOro aHaju3a; TeoMeTpus» Uil  MpodeccroHaIbHBIX
00pa3oBaTEeIbHBIX OpraHH3alnu, PEKOMEHOBAHHOU DenepabHBIM
rOCyJapCTBEHHBIM aBTOHOMHBIM yUpekJaeHueM «DenepanbHblii HHCTUTYT Pa3BUTHSA
ooOpazoBanusi»y (OPI'AY «DUPO») B KkadecTBE NPUMEPHOM MpOrpaMMbl s
peanu3alnuyu OCHOBHOM mpodeccroHanbHOM oOpaszoBarenbHoi nporpammel CIIO Ha
0aze OCHOBHOro 00Imero o00pa3oBaHUS C MOJYYEHHEM CPEAHEro OOIIEro
oOpazoBanus. [Ipotokon Ne3 ot 21 utons 2015r. PeructpaninoHHbIN HOMEp perieH3uu
377 or 23 wiona 2015r. ®I'AY «DPUPO» c¢ yuerom IIpumepHOil OCHOBHOM
0o0pa30BaTeNbHOM MPOrpaMMbl CpEAHEro o0Iero o0pa3oBaHUs, OJOOPEHHOMN
pemieHreM  (enepanbHOro y4eOHO-METOIUYECKOTO0 OOBEAUHEHUs MO o0uEeMy
oOpazoBaHuio (MpoTokoy oT 28 utoHs 2016 r. Ne2/16-3).

1.2. Mecto y4yeOHO# JTUCHUILIMHBI B CTPYKTYpe MPOrpaMMbl OAT0TOBKH
CIECHMATHCTOB CPeHero 3BeHa:

YueOHas TUCIUTIIINHA «MaremaTuka u3yJaercs B ITUKJIC
00111e00pa30BaTeNbHBIX AUCIUTUINH, (POPMUPYEMBIX U3 00S3aTEIBHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero obuiero o6pazoBanusi, aisg crnenuanbHocTH 54.02.01
Huzaiin (nmo otpacnsam). M3yuenue mucuumiunasl bJ[.03 MartemaTtnka HeoOX0auMoO
JJ1s1 0ocBoeHud nocneayromen nucuumimiael EH.01 Marematuka.

1.3. Leau u 3axa4m y4eOHOM JUCHUIIMHBI — TPEOOBAHMS K Pe3yJbTaTaM OCBOCHUS
JTUCHHUILINHBI:

Heas aucuumiauHbl: (GOPMHUPOBAHUE TMPEACTABICHHN O MaTEeMaTHKE Kak
YHUBEPCAJIBbHOM S3bIKE HAyKH, CPEJCTBE MOJECIMPOBAHMS SIBICHUN U MPOLECCOB, 00
UJesX U METOJaX MaTeMaTHUKH.

3axaum IMCIHUIIINHDI:

— OBJIAJICHUE MAaTEMaTHUYECKUMH 3HAHUSMHU U YMEHHSIMH, HEOOXOANMBIMHU B
MOBCETHEBHOM JKU3HM, IS U3YUCHHS] CMEKHBIX €CTECTBEHHOHAYYHBIX JUCIUILIINH Ha
0a30BOM YpPOBHE M JUCHHUIUIMH NPO(PECCHOHATBLHOTO IUKJIA; MJIs MOJy4eHUs
oOpa3oBaHusi B 0O0jacTsX, He TpeOymoImMX YIIIyOJEHHOW MaTeMaTHYeCKOn
MOJITOTOBKY;

— pa3BUTHE JIOTMYECKOrO MBIIJICHHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHMS,
QITOPUTMHUYECKONW KYJIBTYPhl, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
JU1s1 Oy nytieit mpodeCCUOHAIBHON JIeATeIbHOCTH;



— BOCIUTAHHE CPEICTBAMU MATEMAaTHKH KYJIbTYpbl JTUYHOCTH, MOHUMAHMS
3HAaYUMOCTH MaTeMaTHKU JJs HAayYHO-TEXHHYECKOTO TMpOorpecca, OTHOIICHUS K
MaTeMaTHKe, KaK K YacTH OOIIEYeTOBEYECKON KyJIbTYpbl Yepe3 3HAKOMCTBO C
HMCTOPUEN MAaTEMATHKU;

— paclIMpeHHe U CHUCTeMaTu3alus OOLMX CBEICHUM O (YHKIMIX, U3y4YEeHUE
HOBBIX KJIACCOB 3JIEMEHTApHBIX (DYHKIUH;

— pacuiMpeHue U COBEpPUICHCTBOBAHME MaTEMaTHYECKOro  arapara,
c(OpPMUPOBAHHOTO B OCHOBHOM IIKOJIE;

— O3HaKOMJIGHHE C DJJeMEeHTaMu JAUPPEpeHINaTbHOIO HUCUYHUCICHHUS Kak
anmapaToM MCCcieIoBaHus (PYHKIIUM, peleHus IPUKIAIHbIX 3a/1a4;

— U3y4YEHHE CBOWCTB IMPOCTPAHCTBEHHBIX Te€J, (OPMUPOBAHUE YMEHUS
IPUMEHATH 3TH CBOWMCTBA AJIs PELLICHUS PAKTUUECKUX 3a/1a4;

— pacumupeHue W yriayOJIeHHWe MpeACTaBICHUN O MaTEeMaTHKE KaK dJIEMEHTE
YeJI0BEYECKON KyIbTYpPbI, O IPUMEHEHUH €€ B IPAKTUKE;

— COBEpIICHCTBOBAHWE WHTEJUICKTYalIbHBIX W PEUYEBBIX YMEHHHA IyTeM
Pa3BUTHS JTOTHUECKOTO MBIIUICHHUS, 000TaIlIeHHEe MaTeMaTHIECKOTO S3bIKA.

1.4 IlepedyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00YUYeHHsI 0 TUCIHUIINHE (MepeYeHb
(popMupyeMbIX KOMIIETEHIIH)

OcBoeHue coepkaHus y4eOHOU JUCHUILUIMHBL « MaTeMaTHKay
o0ecnieunBaeT JOCTUKEHUE 00YUYaIOIUMUCS CIEAYIOIINX Pe3)ibmamaos:.

JIUYHOCMHDBIX .

— c(hopMUPOBaHHOCTh TPEACTABICHHH O MaTeMAaTHKE KaK YHHBEPCATbHOM
SI3BIKE

— HayKH, CPEJCTBE MOJICIMPOBAHUS SIBJICHUH U MPOIIECCOB, UACIX H METOIaX
MaTEeMaTUKH;

— TIOHUMaHWE 3HAYUMOCTH MAaTEMaTUKH JUISI  HAyYHO-TEXHUYECKOTO
nporpecca, CcGOPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe Kak K 4YacTu
00IIeYeIOBEYECKON KYIbTYPhI Uepe3 3HAKOMCTBO C UCTOPUCH Pa3BUTHS MaTEMAaTHKH,
DBOJIIOIUEH MAaTEMATUUECKHUX UJIEH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHYECKOW KYJBTYPBI, KPUTHYHOCTH MBIIIJICHUS HAa YPOBHE, HEOOXOIUMOM
1151 Oy ymied nmpodecCuoHaIbHOU IEeSITEIbHOCTH, JIJIsl IPOJIOJDKEHUsT 00pa30oBaHusl U
caMmo00pa3oBaHus;

— OBJAJCHHC MaTEeMaTUYCCKUMH 3HAHWSIMH U YMCHHSIMH, HCOOXOJIMMBIMHA B
MTOBCEHEBHOM KU3HHU, 11 OCBOCHHS CMEXHBIX €CTECTBCHHO-HAYYHBIX JUCITUIUIMH H
JTUCITUTUINH MPOQPECCHOHAIBHOTO IUKJIIA, JIJIS MOJy4YeHus oOpa3oBaHUs B 00OJACTSX,
HEe TPeOyIOUX YrIIyOJICHHOW MaTeMaTUYECKOH TTOITOTOBKH;

— TOTOBHOCTb U  CIIOCOOHOCTh K O00Opa3oBaHWIO, B TOM  YHUCJE
caM000pa30BaHNI0, Ha TPOTSHKEHWW BCEHW >KU3HU, CO3HATEIHLHOEC OTHOIICHHUE K
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HEIMPEPHIBHOMY O00pa30BaHUI0 KaK YCJIOBHIO YCICIIHOW MPO(PECCHOHAIBHON M
OOIIIECTBEHHOH JICITCIILHOCTH,

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITCIBHOW TBOPUYECKOH U
OTBETCTBCHHOM JICSITCIHHOCTH;

— TOTOBHOCTH K KOJUICKTUBHOH pa0bOTE, COTPYJAHHYCCTBY CO CBEPCTHHKAMHU B
o0Opa3oBaTeabLHOM, OOIIECTBEHHO TOJIE3HOH, Y4eOHO-MCCIIeI0BATEIHCKON, TPOCKTHON
U IPYTHX BHJIAX JICITCIbHOCTH;

— OTHOIICHHWE K MPOPECCHOHATBHOW JEATCILHOCTH KaK BO3MOYKHOCTH
y4aCTHS B peIICHUH JTUYIHBIX, 0OIIIeCTBEHHBIX, TOCYJapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MPOOJIEM;

Memanpewnemublx:

— yMEHHE CaMOCTOSITEIBHO OMPENEATh LIENU JESITEIBbHOCTH M COCTaBJISATh
IJIaHbl  JCSTENBHOCTH; CaMOCTOSTENIbHO OCYIIECTBIISITh, KOHTPOJHUPOBATH M
KOPPEKTUPOBATh JACSATEIBHOCTD, HCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JJIA
JIOCTHKEHUSI TIOCTABJICHHBIX II€JIEH U peain3alliu TJIaHOB JICSITEIbHOCTH; BHIOMPATH
YCHENTHBIC CTPATETUN B PA3INIHBIX CUTYAIIHIX;

— yMEHHEe TPOAYyKTHBHO OOIIAThCS W B3aWMOJEHCTBOBATH B TIPOIECCE
COBMECTHOU JCSATEIBHOCTU, YIUTHIBATH MO3UIIUU JIPYTUX YUACTHUKOB JIEATEILHOCTH,
s PexkTUBHO pa3penaTb KOHPIUKTHL;

— BJIQJICHUE HaBbIKAMHU [O3HABATEIbHOM, YUYEOHO-MCCIIEIOBATEIbCKON U
MPOCKTHOW JESATENBHOCTH, HABBIKAMHU pa3pelieHus MnpoosieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PEIICHHS MPAKTHUYCCKUX 3aj]1ad,
MPUMEHEHUIO PA3TUYHBIX METOJIOB MTO3HAHUS,

— TOTOBHOCTh UM CIHOCOOHOCTH K CaMOCTOSTEIbHOW WH(OpPMAIMOHHO-
MO3HABATEIILHON JEATEILHOCTH, BKIIOUAs YMEHHE OPHEHTHPOBATHCS B Pa3TMUHBIX
UCTOYHHUKAX WHGOpMAIMK, KPUTUYECKA OLICHUBAaTh W  HMHTEPIPETUPOBATH
uH(MOpMAITUIO, TIOJIYYaeMY0 U3 Pa3IMYHbIX HICTOYHUKOB;

— BIIQJICHUE S3BIKOBBIMH CpPEICTBAMH: YMEHHE SICHO, JIOTUYHO W TOYHO
u3JIaraTh CBOIO TOUKY 3pEHUS, UCIIOIh30BATh aJICKBAaTHBIC S3BIKOBBIC CPEICTRA,;

— BIIQJICHUE HaBBIKAMH I[IO3HABATCIIBHOW pedJICKCUM KaK OCO3HAHUS
COBEpIIIAEMbIX JICHCTBUU U MBICIUTEIBHBIX TPOIECCOB, WX pPE3yJIbTaTOB U
OCHOBAaHHH, TPAHUI] CBOETO 3HAHWS W HE3HAHMsI, HOBBIX MO3HABATEIBHBIX 33/1a4 W
CPEIICTB IS X JOCTHIKCHHUS,

— [ENIeyCTPEMJICHHOCTh B MOWCKAaX WU TPUHATHU  PENICHUH,
COO0OPa3UTENHHOCTh U WHTYHIIUSA, PA3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHHH;
CIIOCOOHOCTH BOCTIPUHUMATH KPACOTY W TAPMOHUIO MUDPA;

npPeoOMemHubIX:



— c(hOPMHUPOBAHHOCTb MPEACTABICHUN O MAaTeMAaTUKE KaK 4acTd MHPOBOU
KYJbTYpPbl 1 MECT€ MATEMATHUKN B COBPEMEHHOM LIMBUIM3ALNH, CIIOCOOAX OMHUCAHUS
SIBJICHUH peajbHOI0 MUPA Ha MaTEMaTUYECKOM SI3BIKE;

— chOpMUPOBAHHOCTh MPEJCTABICHUH O MaTEeMAaTHUYECKUX TMOHATUAX Kak
BAXHEHUIINX MaTEMaTHYECKUX MOJEINAX, IO3BOJISIIOIMIMX ONMCBHIBATh M HU3y4aTb
pa3Hble MPOLECCHl U SIBJICHHS; I[OHMMAaHHE BO3MOXHOCTH aKCHOMATHYECKOIO
NOCTPOEHUSI MATEMAaTUYECKUX TEOPHUU,

— BJIAJICHUE METOJaMHU JI0KAa3aTeJIbCTB M AJITOPUTMOB PELICHUS, YMEHHE HX
pUMe- HTh, IPOBOJUTH TOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BJIQJICHUE CTAaHAAPTHBIMM NPUEMaMU PELICHHUS paldOHAIbHBIX U
UPPALMOHAIBHBIX, TOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM;

— HCIOJb30BAaHHWE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE IS
MOMCKA ITyTH PELIEHUS U WUTIOCTPALUU PEIICHUS] YPABHEHUN U HEPABEHCTB;

— CchOPMHUPOBAHHOCTh  MPEACTABIEHUH 00  OCHOBHBIX  MOHSTHSX
MaTEMaTUYECKOr0 aHaJM3a M UX CBOMCTBAaX, BJIAJICHHE YMEHHEM XapaKTEepU30BATh
noBefieHue (PyHKIMH, UCIOJIb30BAHKNE MOJYUYEHHBIX 3HAHUU JIJISl OMMCAHUS U aHAJIM3a
peanbHBIX 3aBUCUMOCTE;

— BJIQJICHUE OCHOBHBIMU MOHATHSIMH O IUIOCKMX M IPOCTPAHCTBEHHBIX
F€OMETPUYECKHX (PUTypax, UX OCHOBHBIX CBOHCTBAX;

— c(hOpPMHUPOBAHHOCTh YMEHHS pacro3HaBaThb F€OMETpUYEcCKHe (UTyphl Ha
4epTekax, MOJAEISIX U B PEAIbBHOM MHUPE;

— TMPUMEHEHHE M3YYEHHBIX CBOHCTB r€OMETpUUYECKUX Quryp u opmyin s
pELICHNS TEOMETPUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJICPKAHUEM;

— c(hOpPMHUPOBAHHOCTh MPEJACTABICHUN O MpoLeccax U SIBJICHUSX, UMEIOLINX
BEPOSITHOCTHBIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MUpE,
OCHOBHBIX MOHATHSX JIEMEHTAPHOH TEOPUN BEPOSITHOCTEH;

— YMEHUH HaxOJUTh W OLICHUBATh BEPOSITHOCTH HACTYIUIEHHS COOBITHMH B
IIPOCTEUIINX IMPAKTHYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYaHWHBIX
BEJINYMH;

— BJIaJICHUE HAaBBbIKAMHU MCIOJIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX IMPOrpamm
IIPYU pEUICHUU 3a]1a4.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM IUCHUTIIMHBI

2.1. O0beM y4eOHOM AMCUHMIIMHBI U BUABI Y4eOHO# padoThl

By yueOHoi padoThl

Konuuecmeo uacoes

MaxkcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 168
Oos3aTesbHasA ayAuTopHAas yueOHas 156
Harpyska (Bcero)
B TOM YHCJIE!
3aHATHUS JIGKHMOHHOTO THUIA 78
PAKTUYECKHUE 3aHSTUS 78
CamocrosiTeibHast paGora oOy4daromierocs -
(Bcero)
B TOM YHCJIE:
BHeayuropHas camocTosiTesibHasi paboTta -
[TpoMexyTouHas aTTecTalysl 12

Hpomeofcymounaﬂ ammecmauus 6 qbopMe.'

1 cemectp — nud. 3a4yet
2 ceMecTp -— IK3aMeH

Bun yuebHoii paboThl Beero CemecTpe!
4acoB 1 2
Y4yeOHasi Harpy3Ka (Bcero) 168 64 104
AyauTopHbIe 3aHATHS (BCEro) 156 64 92
B Tom umcne:
3aHATUA JIEKIIMOHHOTO TUITA 78 32 46
MIPAKTUYECKUE 3aHATUS (IPAKTUKYMBI) 78 32 46
J1a00paTOPHBIC 3aHATHUS
CamocrosiTesibHasi padora (Bcero) - - =
B TOM YHCJIC:
Kypcosas paboma
Pegepam - - -
Camocmosmenvuas 6HeayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0aHuUll, UHOUBUOYANbHBIX
3a0aHUll, CaAMOCMOAMENbHO20 No0bopa U U3YUeHUs ) ) )
O0ONOJHUMENbHO20 MEeoPEemUIecKo20 Mamepuaid
[TpomexxyToUuHas aTTeCcTalUs 12 - 12
[TpomexxyTouHas attectanus (dK3amMeH/3auet/nud.3a4uer) . SK3AMEH
3a4€CT

OO01mas TpyJI0eMKOCTh 168 64 104




2.2 CTpyKTYypa AUCHUIIHHBI:

KoanuecTBo AYAUTOPHLIX YaC0B Camocrost-
TeJbHasl padoTa
o0yuaromerocst
Teoperu-
HanmenoBanue paznenos IIpakTuyec- (uac.)
Bcero yeckoe
KHe 3aHSITUA (B T.4.
o0yueHue
KOHCYJILTAlMHU)
1 2 3 4

Baenenue 2 2 - -
Anrebpa 22 8 14 -
VYpaBHEeHUSs U HEPaBEHCTBA 20 8 12 -
OCHOBBI TPUTOHOMETPUHU 18 6 12 -
@yHKIMH, X CBOMCTBA U rpaduKu 18 8 10 -
Hayaia maremaTr4eckoro aHaiam3a 28 18 10 -
KoMmOuHaTtopuka, CTaTHCTHKAa W TEOpHs 16 8 8 -
BEPOSATHOCTEN
I'eomerpus 32 20 12 -
Bcero no qucuuninxe 156 78 78 -




2.3. TemaTnuyecKkuii NJIaH U cojiepKaHue YUeOHOM TN CHUTLTNHBI

HanMeHOBAHKE Pa3Ie/I0B H TEM Coaepsxanue yueOHOro MaTepuaJia, JadopaTopHble padoThl M MPAKTHYECKHE 3aHATHS, O0bem | YpoBeHb
CaMOCTOsITeJIbHAsI paboTa 00yUYarouuxcst 4acoB | OCBOCHHS
1 2 3 4
Beenenne Conep:xanue y4eOHOro MaTepuaJia
MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, UHPOPMALMOHHBIX TEXHOJOTHUAX U IPAKTHIECKON 2 1
nesitenbHOCTH. e u 3amaun n3ydeHnss MaTeMaTHky mpu ocBoeHnn mpodeccuit CI10 u
cnerpangbHocTeil CI10
Pazjnen 1. Aaredpa 22
Tema 1.1. PazButue noHsATHS O Conep:xxanue ydeOHOro MaTepuaJia 2 1
quciie Ilenbie 1 panmoHaabHbIe yKcia. JlelicTBuTeabHble yncia. KomIiekcHble ynca.
[IpakTuyeckue 3aHATHS:
Apudmernyeckue ASHCTBHS HaJl YUCIIAMH, HAXOXKICHUE NPUOIMKEHHbBIX 3HAUCHUH BEJTMYUH U 2 2
MOTPEHIHOCTEH BHIUMCIICHUH (a0COIIOTHON M OTHOCUTEIbHOM), CPaBHEHHE YMCIIOBBIX BBIPAKECHUI
Tema 1.2. KopHu, cTenenun u Conep:xanue y4eOHOro MaTepuaJia
J0rapu(pMeI Kopnu u crenenu. Kopuu HaTypanbHOU CTENEHU U3 YKCIa U UX cBocTBa. CTereHu ¢ 2 1
paIoHaIbHBIMH ITOKa3aTeNIIMHU, UX CBoMcTBA. CTENeH! ¢ IeHCTBUTENbHBIMY TTOKA3aTeIsIMU.
[IpakTUyeckue 3aHATHS:
Brruucnenue u cpaBHeHUE KOpHEN. BbINIoJIHEHHE pacyeToB ¢ pajukagaMu. Pemienue
uppannoHaibHbeIX ypaBHeHni. CpaBHeHue crenieneil. [IpeoOpazoBanue BeIpaKeHUH, COJepIKAINX 2 2
CTENEHN
IIpakTHYecKue 3aHATHA:
Pemenne noka3aTenbHBIX YpaBHEHUH. Pelienue nmpukimagHbIx 3a1a4 2 2
Conep:xanue y4eOHOro MaTepuaJia
Jlorapudm. Jlorapudm uncna. OcHoBHOE JorapuMUIEcKoe TOKIECTBO. JlecaTHUHbIC 1 2 1
HaTypaibHbie siorapudm. [IpaBuna netictBuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBAHHUIO
IIpakTHYecKue 3aHATHA:
Haxosxaenue 3HadeHnit jorapugma no Npou3BoJIbHOMY OCHOBaHUIO. [lepexox oT 0JHOro OCHOBaHHMS 2 2
K apyroMy. Beluncienue u cpaBHeHHE Jiorapudma
IIpakTHYecKue 3aHATHA: 2 2

JlorapudbmMupoBaHue 1 MOTCHITUPOBAHNE BRIPAKCHHM.
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Pemienue gorapudMuieckux ypaBHEHUH

Conep:xanue ydeOHOro MaTepuaJia

[IpeobpazoBanne anredpamdecknx BeIpakeHui. [Ipeobpa3oBanme parinoOHAIBHBIX, HPPATHOHATHHBIX 2
CTETICHHBIX, MOKAa3aTeIbHbIX M JOrapu(QMUUECKUX BhIPaKEHHUH
IIpakTuyeckue 3aHATHUSA: 2
[Tpubnm>keHHbIC BHIYNCIICHHS U PEILICHHS] MPUKIIaIHbIX 33134
KonTtpoannas padora Ne 1: «KopHu, cTenenu u jorapupmoi» 2
Paznen 2. YpaBuenus u 20
HepaBeHCTBA
Tema 2.1. YpaBaenns u cucremsl | Cogepxxanue yue0HOro MaTepHuajia
ypaBHEHHUI YpaBHEHUA U CUCTEMBI YpaBHEHUI. PalioHalibHbIE, HppPallMOHAIbHBIE, TTOKA3aTENbHbIE U 2
TPUTOHOMETPUYECKHE YPABHEHHS H CUCTEMBI.
Conep:xxanue y4eOHOro MaTepuaJia
OcHOBHbIE ITPUEMBI UX pelieHus (pa3iokKeHHue Ha MHOYKHUTENN, BBEICHHE HOBBIX HEU3BECTHBIX, 2
MOJICTAHOBKA, Tpaduueckuii MeTo]1). PABHOCHIILHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM
[IpakTUyeckue 3aHATHS: 2
Kopuu ypaBuenwuii. PaBHocuiipHOCTh ypaBHeHHi. [IpeoOpa3zoBanre ypaBHEHH
IIpakTHYecKue 3aHATHA: 2
OCHOBHBIE NIPUEMBI PELIEHUs] YPaBHEHUH
[IpakTuyeckue 3aHATHS: 5
Peienue cuctem ypaBHeHUi
Tema 2.2. HepaBeHnctaa Conep:xanue yueOHOr0 MaTepuaJia
PanmonaneHble, HppallOHATIBHBIE, TOKA3aTENbHBIE U TPUTOHOMETPUYECKHE HEPABEHCTBA. 2
OcCHOBHBIE NTPHUEMBI HX PEHICHHUS
Conep:xanue y4eOHOro MaTepuaJia
PanmonanpHble, WppalnnoOHaJIbHBIE, IIOKA3aTeNbHbIE W TPUTOHOMETPHYECKHE HEPaBEHCTBA. 2
OCHOBHBIE IPUEMBI UX PEILIEHUs
IIpakTHYeckue 3aHATHA: 2
Hcnonb3oBanue CBOWCTB U rpadukoB GPyHKITHIA 7Sl pellieHNs] YPaBHEHU U HEPABEHCTB
IIpakTHYecKue 3aHATHA: 2

HpI/IMeHeHI/IC MATEMATHYCCKHUX MCTOA0B MJIA PCHICHUA COACPKATCIIBHBIX 3a4a4 U3 Pa3JIMYHbIX
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oOnacTell HayKu M NpakTuky. MHTepnperanyst pe3ynpraTa, y4eT pealbHbIX OrpaHuueHUN

KonTtpoannas padora Ne 2: «YpaBHeHHsI M HEPaBEHCTBa»

Paznen 3. OcHOBBI
TPUTOHOMETPHUH

18

Tema 3.1. OcHOBHEBIE TTOHATHUS

Conep:xanue y4eOHOro MaTepuaJia
Pagnannas Mepa yria. BpamarensHoe asmxenne. CHHYC, KOCHHYC, TAHI'€HC M KOTAHT'€HC Yucia

IIpakTHYeckue 3aHATHS:
PannanHBII METOJ U3MEPEHUS YIJIOB BPALEHUS U CBS3b C I'PalyCHOU MEpOou

Tema 3.2 OcHOBHEIE
TPUTOHOMETPUUECKUE TOKISCTBA

Conep:xxanue y4eOHOro MaTepuaJia
DopMyiibl npuBeaeHUst. PopMyIibl cinokeHus1. PopMyJIbl YIBOCHUSI.

[IpakTuyeckue 3aHATHUS:

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHMS, yABOeHUs, [IpeoOpazoBanus
CYMMBI TPUTOHOMETPHUYECKUX (DYHKIMK B MPOU3BEICHIE, TPEOOpa30BaHUE TPOU3BEICHUSI
TPUTOHOMETPUYECKUX (DYHKIIUI B CYMMY

[IpakTUyeckue 3aHATHS:

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHMS, yABoeHHs, [IpeoOpazoBanus
CYMMBI TPUTOHOMETPpHYECKUX (DYHKIMK B MPOU3BE/ICHHE, TPEOOpa30BaHUE TPOU3BEICHUSI
TPUTOHOMETPHUUECKUX (PYHKLHH B CYMMY

Tema 3.3 [IpeoOpazoBanus
MPOCTENINX
TPUTOHOMETPUYECKUX BBIPAKEHUN

Conep:xxanue ydeOHOro MaTepuaJia
[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (DYHKIMH B TPOU3BE/ICHIE U POU3BE/ICHUE B CYMMY

IIpakTHYeckue 3aHATHS:

OCHOBHBIE TPUTOHOMETPHUUECKUE TOXKIECTBA, (POPMYJIBI CIOKEHUsI, yaBoeHusl, [IpeoOpazoBanus
CYMMBI TPUTOHOMETPUYECKUX (DYHKIMH B MPOU3BEACHHUE, TPEOOpa30BAHUE TPOU3BEICHUS
TPUTOHOMETPUYECKUX QYHKIIUI B CYMMY

Tema 3.4. TpuronomeTpruieckue
YpaBHEHUS M HEPABEHCTBA

Conep:xanue y4eOHOro MaTepuaJia

OO6patHble TPUroHOMETpUYECKHE PYHKINHU. APKCUHYC, apKKOCHHYC, apKTaHreHc. [Ipocreiime
TPUTOHOMETPHUUYECKHE YPABHEHUS

IIpakTHYecKue 3aHATHA:
OO6patHbie TpUroHOMeTpUYecKre PYHKIMN: apKCUHYC, apKKOCUHYC, apKkTaHreHc. [Ipocreiimme
TPUTOHOMETPUUYECKUE YPABHEHUS

Kontpoannasi padora Ne 3. «OCHOBbI TPUTOHOMETPHI»
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Paznen 4. ®ynkuum, ux

cBolicTBa M rpaduku 18
Tema 4.1 ®ynkuun. CpoiicTsa Copaepxxanue yueOHOr0 MaTepHuaJia
ynkumit. O6paTHbIe QyHKIIH Oynknun. OO6macTh onpeAeieHUsT W MHOXKECTBO 3HAueHWH; rpaduk (QYHKIUH, [TOCTPOCHHE 2
rpadukoB (YHKUIWH, 3aJaHHBIX Pa3JIMYHBIMHU CIIOCOOAMH
I[IpakTHYecKkue 3aHATHA:
[Ipumeps! 3aBUCHMOCTEN MEKTy TEPEMEHHBIMU B peabHbIX MPOLECCAX U3 CMEXHBIX TUCIUIIINH. 2
Omnpenenenune pynkuuid. [loctpoenue u ureHre rpaguKoB QYHKIUHA
Conep:xanue ydeOHOro MaTepuaJia
CaoiicTBa QpyHKIMH. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTh, OTPAHUUCHHOCTD, IEPUOIUYHOCTb.
[IpomexyTku Bo3pacTaHus U yObIBaHUs, HAaUOOJbIIEe U HAMEHbIIIee 3HAUEHUS], TOUKH SKCTPEMyMa. 2
I'paduueckast unrepnperaryst. Ilpumeps! GyHKIMOHAIBHBIX 3aBUCUMOCTEN B peaIbHbIX IPOLIECCAX
U sBIeHUAX. ApudmeTrdeckue oneparuu Hax GyHKIusMu. ClioxHas QYHKIUS (KOMIIO3HUITHS).
[IpakTuyeckue 3aHATHS:
UccnenoBanne Qpynkuun. CBONHCTBA TMHEHHOHN, KBaApaTUYHOM, KyCOUHO-TMHEHHON U IpOoOHO-
nUHEeHHON QyHKImH. HerpepbiBHbIe 1 iepuonyeckue GpyHkiun. CBoiicTBa U TpaduKu CHHYCA, 2
KOCHHYCa, TaHTeHca 1 KoTaHreHca. O0paTHble QyHKINH.
IIpakTHYecKkue 3aHATHA: 2
O6patnble pyHKIMM U uX rpaduku. OO0paTHbIe TPUTOHOMETpUYECKHE (PYHKLIUH
Tema 4.2. Ctenenusie, Conep:xanue y4eOHOro MaTepuaJia
[I0Ka3aTeJIbHbIC, Omnpenenenne (yHkuuid, ux csoiictBa u rpaduku. llpeobpazosanust rpadukos. [lapamnenbHbiit
norapupMIIecKue u [IEPEHOC, CUMMETPHUS OTHOCHUTEJIIBHO OCEM KOOpAWHAT M CHMMETpPUS OTHOCHTEIBHO Hadasa 2
TPUTOHOMETPHYCCKHUE QYHKIIHH. KOOPJIMHAT, CHUMMETPUSl OTHOCHUTEIBHO NPSIMOU Yy = X, pacTsDKEHUE U CXKaTUE BJIOJIb OcCei
OO6paTtHbIE TPUTOHOMETPUICCKIE KOOPIMHAT
yHKIHHI IIpakTHYeckue 3aHATHS: 9
IIpeobpazoBanne rpaduka GyHKITUN.
KonTtpoabnas padora Ne 4: « DyHKIIUH, HX CBOHCTBAa U TPaQUKI» 2
Pa3nen 5. Hauana 28
MaTeMaTHYeCKOro aHaJm3a
Tema 5.1. IlocnenoBarenbHOCTH. Copepxanne yueOHOr0 MaTepHaJia )

HOCJ’ICZ{OB&TCJ’IBHOCTI/I. Croco0b1 3aJaHusA U CBOICTBA YHCIIOBBIX MOCIEI0BATEILHOCTEH. Ilonsarue o
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MMpeacic mocjaca0BaTCIbHOCTU

Copaeprxanue yuedOHOro MaTepuaJia
CyMMHpOBaHHE TOCIIEI0BATEIBLHOCTEH. beCkOHeUHO yOBIBaIOIasi TeOMETPUIECKast POTPECCHs U ee
cyMma.

[MpakTHyeckue 3aHATHS:
UwcnoBast Mocie0BaTeNbHOCTD, CIIOCOOBI €€ 3aaHHsI, BEIYUCIICHHUS YJICHOB MOCIEeI0BATEIFHOCTH.
[Ipenen mocnenoBaTenbHOCTH. beckoHEUHO yOBIBaIOIIas TeOMETpUYecKasi MPOrPecCcust

Tema 5.2. [IpousBoanas

Conep:xanue y4eOHOro MaTepuaJia

[IpousBoanas. IlonsTre o mpousBoAHON (YHKIMH, €€ TEOMETPUYECKUH M (UINUECKUI CMBICI.
VYpaBHeHue kacatenbHOM K rpaduky (ynxouu. IIponsBoaHble CyMMBI, Pa3HOCTH, NPOU3BEACHUS,
yacTHOTO. [Ipon3Bo/IHBIC OCHOBHBIX DJIEMEHTAPHBIX (DYHKIMH

Conep:xanue y4eOHOro MaTepuaJia

[Ipoun3BoHbIE CyMMBI, Pa3HOCTH, IPOU3BEICHHS, YaCTHOTO. IIpon3BOIHBIE OCHOBHBIX
JJIEMEHTAPHBIX (PyHKIMH

IIpakTHYecKkue 3aHATHA:
[IpaBuna u Gpopmyisl nuddepeHIupoBaHysl, TA0INIA TPOU3BOJHBIX JIEMEHTAPHBIX (DYHKLINH.

ITpousBoaHast: MEXaHMYECKUM U FEOMETPUYECKUN CMBICII ITPOU3BOIHON. Y paBHEHHE KACATEIbHOMN B
oO1em Buie

Conep:xxanue yd4eOHOro MaTepuasia
[TpuMeHeHre nMepBoil MPOU3BOTHON K MCCIIEOBAHHIO (DYHKIMI U TIOCTPOSHHIO IPadhMKOB.

[pakTHYeckue 3aHATHSI:
Hccnenoanne GyHKIMH ¢ TIOMOILBIO TPOM3BOAHON. HaxoxmeHne HanOoJIbIero, HAMMEHBIIIETO
3HAYEHWsI M DKCTPEMaJIbHBIX 3HAYCHUN (DYHKITHH

Conep:xanue yueOHOr0 MaTepuaJia

[Tpumeps! UCII0NIB30BaHUS IPOU3BOIHOM JIJIs1 HAXOXKACHUSI HAMITYYILIEro PEICHNs B IPUKIIAIHBIX
3aj1ayax. Bropast mponsBojHast, ee reoMeTpruecKuil u hu3mueckuil cMbpIci. HaxoxeHrne ckopocTu
JUISL TTpOIIecca, 3aJJaHHOT0 POpMYJIon U rpaduKoM

Tema 5.3. IlepBooOpaznas u
UHTETPaT

Conep:xanue y4eOHOro MaTepuaJia

[lepBooOpaznast u uHTerpan. [IpuMeHeHne onpeneNeHHOTO MHTErpayia Ui HAaXOKICHUS IIOMAIN
KpuBOJIMHEHHOH Tpanenmu. Popmyna Herorona—JlelibHuna
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Copaeprxanue yuedOHOro MaTepuajia

[IpumeHeHne ompeneneHHOro MHTerpana A HaxOXAEHUs IJIOMaad KPUBOJIMHEHHOW TpamelnuH. 2
®opmyna Herotona—JleliOruIa
IIpakTHyeckue 3aHATHS:
WnTterpan u nepBoodpasnas. Teopema Hetotona-Jleitonuua. [Ipumenenne naterpana K 2
BBIYUCIICHUIO (PU3NUECKUX BEJIIMUMH U TUIOMAACH
Conep:xanue y4eOHOro MaTepuaJia 2
[IpuMepsl IpUMEHEHUS] MHTErpajia B (U3UKE U T€OMETPUHI
KonTpoabnas padora Ne 5: «kHavana maTeMaTH4eCKOro aHAJIHU32) 2
Pa3nen 6. KomonnaTopuka,
CTATHCTHKA U Teopusi 16
BEePOATHOCTEN
Tema 6.1 DnemeHTHI Coneprxanue yuedOHOTo MaTepHasia
KOMOMHATOPHKH OCHOBHbIE TIOHATHA KOMOWHATOPHKHU. 3aJlaydl Ha IIOJICYET YHCIa Pa3MEIIeHUH, TepecTaHOBOK, 2
coveraHuii. Pemenue 3a/1au Ha nepebop BapuaHTOB
IIpakTHYecKue 3aHATHA:
Hctopust pa3BUTHsi KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEH M CTAaTUCTUKU M UX POJIb B PA3IHUHBIX
cdepax desoBeuecKoi xu3HeaesTebHOCTH. [IpaBuia koMOMHATOPUKHU. Perienne KOMOMHATOPHBIX 2
3aja4. Pa3mernienusi, coueTaHust U IepecTaHOBKU
Copaepxanne yueOHOr0 MaTepHaJia 9
Dopmyna 6unoma Hetotona. CBoiicTBa OMHOMHHAIBHBIX KO3 duurenToB. Tpeyronsauk [ackans
Tema 6.2. DileMeHTHI TEOPUN Copepxanne yueOHOr0 MaTepHaJia
BEPOATHOCTEH CoOpITHE, BEpOSTHOCTH COOBITHSA, CJIOKEHHWE W yMHOXKEHHWE BeposTHOcTed. [lomamue o 2
He3a8UCUMOCTU cOObIMULL
IIpakTHYeckue 3aHATHA:
Kitaccnueckoe onpezesneHne BEposiTHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CyMME 2
BepoATHOCTEN. Briuncnenune BeposTHoCcTEN
Tema 6.3. DiieMeHTHI Copepxanne yueOHOr0 MaTepHaJia 5
MaTeMaTHYCCKON CTATHCTHKH [IpencraBienue JaHHBIX (TaONMLBL, THArPAMMBL, TPadUKH)
IIpakTHYeckue 3aHATHA: 2

[Tpuknagasie 3amaqn. [IpencraBiaeHne YUCIOBBIX TaHHBIX
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KonTtpoannas padora Ne 6: «KomOnHATOPHKA, CTATHCTHKA M TeOPHs BEPOATHOCTEI»

Paznea 7. I'eomerpusi

32

Tema 7.1 KoopiuHaTBI U BEKTOPHI

Conep:xanue ydeOHOro MaTepuaJia

[IpsmoyronbHas (AekapToBa) cucTeMa KOOPAMHAT B MpocTpaHcTBe. DopMylia pacCTOSIHUS MEXKILY
IBYMsI TOYKaMH. YpaBHEHUs cepbl. BekTopsl. Momynb Bektopa. PaBeHCTBO BekTOpoB. ClioskeHne
BEKTOpPOB. YMHOKEHHE BEKTOpa Ha 4yucio. PasznokeHue BEKTOpa MO HANpaBJICHUSAM. YTOJI MEXIY
nBymst BekTopamu. [Ipoekuus BekTopa Ha ock. KoopanmuaTtsl BekTopa. CKajasipHOE MPOU3BEACHUE
BEKTOpOB. Vcnonp30BaHWe KOOPAUHAT ¥ BEKTOPOB NPH PELICHUN MAaTEMaTHYECKUX M MPUKIIAIHBIX
3aj1a4

I[IpakTHYecKkue 3aHATHA:

JlekapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE. Y paBHEHUE OKPYKHOCTH, Cepbl, TNIOCKOCTH.
Paccrosinue mexay Toukamu. Bektopsl. JlelicTBusl ¢ BekTopaMu. JlekapToBa cucteMa KOOPAUHAT B
MIPOCTPAHCTBE. [IeHCTBYSI ¢ BEKTOpaMH, 3alaHHBIMUA KOoOpaArHaTamMu. CKallsipHOE MPOU3BENCHNE
BEKTOPOB. BekTopHOE ypaBHEHUE NPSIMOU U TIIOCKOCTH. VCII0b30BaHUE BEKTOPOB MPHU
JTI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPUN

Tema 7.2. IIpsiMble U MIIOCKOCTH B
MIPOCTPAHCTBE

Conep:xxanue y4eOHOro MaTepuaJia

B3aumHoe pacnosioxkeHre JByX NPsIMbIX B TpocTpaHcTBe. [1apanienbHOCTh NPSIMOM U TIIOCKOCTH.
ITapaynenbHOCTh MJIOCKOCTEN

Conep:xxanue yueOHOro MaTepuaJia

ITepneHAUKYISIPHOCTD NPSIMOM U TUIOCKOCTH. IIepreHuKysap U HaKJIOHHAs. YTOJI MEXAY PSIMOM U
IJIOCKOCTBIO. [IByrpaHHBIN yroil. YTod MeXIy IUIOCKOCTAMU. [lepneHInKyIspHOCTE IBYX
IIJIOCKOCTEN

Conep:xanue y4eOHOro MaTepuaJia

'eomerpuyeckne mpeoOpa3zoBaHus MPOCTPAHCTBA: MTAPALIEIBHBINA TIEPEHOC, CHMMETPUS
OTHOCHUTENBHO M1ocKocTH. [lapannensHoe npoexktuposanue. [nomans opToroHanbHON NPOEKINH.
N306paxenne mpoCcTpaHCTBEHHBIX QUTYD

IIpakTHYeckue 3aHATHS:
[Ipu3HaKu B3aMMHOIO PaCIOJIOKEHHUS MPSAMBIX. YTOJI MEXKy NPsSMbIMU. B3anMHOE pacnosioxeHue

HNPSAMBIX U IVIOCKOCTEN. IIeprieHIuKyIsp U HaKIIOHHAs! K IUIOCKOCTH. YTOJI MEKIY HPSIMOM U
IJI0CKOCTBI0. Teopembl 0 B3aMMHOM PacoIOKEHUH MPSIMOM U IIIOCKOCTH. TeopeMa o Tpex
NepreHIuKyJsIpax. [[pu3Haky U CBOMCTBA MApAJIJIENIBHBIX U IEPIICHIUKYIISIPHBIX INIOCKOCTEH.
PaccrostHMEe OT TOUKH /10 TIIIOCKOCTH, OT NMPSIMOM 0 TIOCKOCTH, pACCTOSTHUE MEXKy IIIOCKOCTSIMH,
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MEX/Ty CKPEITUBAIOIINMUCS TIPSIMBIMH, MKy MTPON3BOIBHBIME (DUTYpaMu B TPOCTPAHCTBE.
[TapannenbHOE MPOSKTUPOBAHKE U €TI0 CBOMCTBA. B3anMHOE pacmoioskeHne MPOCTPAHCTBEHHBIX

duryp

Tema 7.3. MHOrorpaHHuKH

Copaeprxanue yued0HOro MaTepuajia

Bepmmner, pebpa, rpanm wmHOTOrpanHuka. Ilpmsma. Ilpsmas mpusma. IlpaBmibHas mpu3Ma.
[Mapannenenunen. Kyo6.

Conep:xanue y4eOHOro MaTepuaJia
[Mupamuna. [lpaBunbHas nupamuaa. YceueHHas nupamuzaa. Terpasdap. Cummerpun B Kybe, B
napaienenuiiesie, B mpusMe u nupamuzae. Cedenus Kyoa, Npu3Mbl U IHPAMUJIBI

Conep:xanue y4eOHOro MaTepuaJia

[Ipencrasienue o NMpaBUIBHBIX MHOTOIPaHHUKAX (TETpasap, KyO, OKTa’aAp, HOAEKAdIp M UKOCA3IP).
[Inomany NoBepXHOCTH MHOTOTPAaHHUKOB

I[IpakTHYecKkue 3aHATHA:

CedeHust ¥ pa3BepTKH MHOTOTPaHHUKOB. Buibl cummeTpuii B mpoctpancTse. CUMMETpHS TEI
BpaIeHNs] 1 MHOTOIPaHHUKOB. Pazinunble BUbI MHOTOIrpaHHUKOB. VX n3o0paxenus. [Inomans
MTOBEPXHOCTH

Tema 7.4. Tena v mOBEpXHOCTH
BpaIICHHS

Copepxanue yueOHOr0 MaTepHaJia

Hummaap 1 koHyc. YcedeHHbIH KoHyc. OcHOBaHUE, BBICOTA, OOKOBAsI IOBEPXHOCTH, 00pa3yrolasi,
pa3BepTka. OceBble CEUECHUs U CeueHMs, apaulenbHble ocHoBaHuIo. [lap u cdepa, nx ceuenus.
KacarenpHast III0CKOCTH K chepe

[IpakTUyeckue 3aHATHS:
Ceuenus 1 pa3BepTKU MHOTOTPaHHUKOB.

Tema 7.5. N3mepenus B
reOMETPUHA

Conep:xanue y4eOHOro MaTepuaJia

Obvem u ero wusMmepenue. HWuterpanbHas ¢opmyna obvema. @Dopmysnsl obbema Kyoa,
MPSMOYTOJIBHOTO MapaieNienuies1a, Npu3Mbl, TuiInHApa. Gopmyisl o0beMa nUpaMHuIbl U KOHYCA.
DopMyiIbl IUIOUIA/IM IOBEPXHOCTEN LIWJIMHPA U KOHYyCa

Conep:xaHue y4eOHOro MaTepuaJia
dopmyel 00beMa mapa u miomaau chepsl. [Togodue Ten. OTHOMEHUS IIOMAeH TOBEPXHOCTEH 1
00BEMOB TTOJIOOHBIX TEIl

IIpakTHYeckue 3aHATHSI:
Brruncienue miomanaeii 1 00bEMOB

KonTtpoannas padora Ne 7: «"'eomeTpus»
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IIpoMe:xyTOYHAs aTTeCTAlUS

12

HToro

168

JUiist XapaKTEpUCTHKH YPOBHSI OCBOCHHSI yUeOHOT0 MaTepHaia UCTIONIB3YIOTCS ClIeAyIoIIue 0003HaAYCHNS:

1. — o3HaKOMHTENBHBIH (y3HABaHHE PaHEee U3yUYEHHBIX O0OBEKTOB, CBOWCTR);

2. — peTpOTyKTUBHBIH (BBITOTHEHHE JISSITEIFHOCTH 110 00pasIly, HHCTPYKIUH WU 1T0]] PYKOBOJICTBOM)

3. — IPOJIyKTHUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIIFHOE BBIITOTHEHUE JICSTEIBHOCTH, PEIICHHE POOJIEMHBIX 3a/1a4)
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2.4. Coaepxxanue pa3aeoB JUCHUILIMHBI

2.4.1. 3aHATHA JeKIHOHHOI0 THIIA

Ne
pa3
Jen
a

HanmenoBanue
pasnena

Copeprxanue paszzena

®opma
TEKYIIEro
KOHTPOJIS

1

2

3

4

Bsenenue

Maremarnka B HayKe, TEXHHKE, JKOHOMHKE,
MH(POPMALMOHHBIX TEXHOJIOTHUAX U MPAKTUYECKON
nearesnbHOCTH. Llenn u 3aaun n3yueHns MaTeMaTUKH [IPH
ocoernu npodeccur CI10 u cnenmansaoctert CIIO.

v

Anrebpa

Llenble u paroHalIbHBIE YKCaa. JleHCTBUTEIbHbBIE YUCIIA.
Kommiekcusie uncna. Kopuu u crenenn. Kopuu
HaTypaJbHOHM CTENIEHU U3 YHCIIa U UX cBOHCTBA. CTeneHu ¢
paLMOHAIBHBIMU MTOKa3aTeNsIMU, X cBOMCTBA. CTENeHu ¢
JeWCTBUTENLHBIMU TTOKa3aTessiMu. Jlorapugm. Jlorapupm
yucia. OCHOBHOE JIorapu(pMUUYEcKOe TOXIECTBO.
Jecstuunble U HaTypanbHble JIorapudmel. [TpaBuiia
nercTBUH ¢ gorapudmamu. Ilepexosr K HOBOMY OCHOBAHHUIO.
[IpeoOpazoBanue anredpanyecKux BHIPAKCHHUH.
[IpeoOpa3oBanue pallMOHAIBHBIX, HPPALUOHATIBHBIX
CTETIEHHBIX, T0Ka3aTeJIbHbIX U JIOrapu(MUUIECKUX
BBIPAXKECHHH.

YpaBHeHus U
HEPaBEHCTBA

VYpaBHEHUs U CHCTEMBbl ypaBHEHUH. PalinoHanbHble,
UppalMOHATIbHBIE, IOKA3aTeNIbHbIE U TPUTOHOMETPUUYECKUE
YPaBHEHMsI U CUCTEMbl. PABHOCHIIBHOCTh YpaBHEHUH,
HEPaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PEILICHUS
(pa3noxeHue Ha MHOXHTENH, BBEIEHUE HOBBIX
HEU3BECTHBIX, IIOJICTAHOBKA, IpaUUECKUN METON).
Hepasencta. PaninonanbsHble, HppalnoHaIbHBIE,
IOKa3aTelbHble HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX
pemenus. Mcnons3oBanue cBOWCTB U TpaduKOB QyHKIUH
IIPY PELICHNN YPAaBHEHUH M HEPAaBEHCTB. MeTon
uHTepBasioB. M300paskeHne Ha KOOPIMHATHOU MIIOCKOCTH
MHO’KECTBA PELICHUH YPABHEHUH U HEPABEHCTB C ABYMsI
NIEPEMEHHBIMU U UX cucTeM. [IppuMeHeHrne MareMaTu4ecKux
METOJIOB JIJIsl PELIEHMSI COAEPKATEIbHbIX 3a1a4 U3
pa3anyYHbIX 00JacTed HayKu U npakTuku. MHTeprperanys
pe3yJibTaTa, Y4eT peajibHbIX OrpaHHYEHUH.

OCHOBBI
TPUTOHOMETPUHU

Panuannas mepa yria. BpamarensHoe npuxenue. Cunyc,
KOCUHYC, TAHT€HC ¥ KOoTaHTeHC yncia. opmysis
npuseneHns. Popmyisl cioxeHus. PopMyIibl yABOCHHUS
®opmyiibl MOJOBUHHOTO yria. [IpeoGpa3oBanus
IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUHN
[IpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (PYHKIIUH B
MIPOU3BE/IEHUE U IPOU3BEACHUS B CyMMY.
TpuronomeTpuuecKkrue ypaBHEHUS U HEPABEHCTBA
[Ipocreiimue TpuronoMerpuueckue ypaBuenus. OopaTHsie
TpUTrOHOMETpHUYECKUE (PYHKIIMH. APKCUHYC, apKKOCHHYC,
ApKTaHTeHC.
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pa3
Jen

Hanmenosanue
pasnena

Copeprxanue paszena

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

DyHKIMH, UX
CBOWCTBA U
rpaduKu

Oyukmmu. O0JIacTh ONPeIeTICHUS 1 MHOKECTBO 3HAUCHUH;
rpaduk GyHKINH, TOCTPOSHHE TPadUKOB (PYHKITUH,
3aJJaHHBIX pa3IUYHbIMU criocoOaMu. CBOMCTBA (PYHKITUH.
MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTb,
nepuoANYHOCTb. [IpoMexyTkH Bo3pacTaHus U yObIBaHUS,
HanOoJIbIIIee M HANMEHbIIIEEe 3HAYCHHUSI, TOUKH IKCTPEMyMa.
I'padmueckas unrepnperanus. [Ipumepst
(YHKIMOHAJIBHBIX 3aBUCUMOCTEH B PEATbHBIX IpOIeccax U
ABIICHUSAX. ApudMeTHUeCKHe onepanuu Haja QyHKIUIMU.
Cnoxnas ¢pyskuus (kommosuust). OOpatHbie QyHKIHU. .
Omnpenenenust pyHKIMNA, UX CBOMCTBA U rpaduKu.
[TpeoOpa3oBanus rpadukos. [lapamiensHbil epeHoc,
CUMMETpPHS OTHOCHTEIBHO OCEH KOOPAWHAT U CHMMETPUS
OTHOCHUTEJIbHO Havyasia KOOPJUHAT, CHMMETPUS
OTHOCHTEJIBHO MPSIMOH Y = X, paCTSKEHHUE U CKATHE BIOJb
OCEH KOOpJIMHAT.

4

Hauamna
MaTEMATHYECKOT'O
aHajgnsa

[TocnenosarensHocT. CriocoObl 3aJaHUSI U CBOHCTBA
YHCIIOBBIX MocienoBaTenbHocTed. [lonstue o npexnene
nocienosarenbHocTd. CyMMHpOBaHME
nocieaoBarenbHocTed. beckoHeuHo yObIBaroias
reoMeTpuuecKas nporpeccus u ee cymma. I[Ipounssonnas.
[TonsiTve 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUECKUH U
(bu3nuecKun cMbICI. YpaBHEHUE KacaTelbHOH K rpaduky
¢ynkuuu. [Ipon3BoHbIE CyMMBI, Pa3HOCTH, IPOM3BEICHUS,
yacTHbIe. [Ipon3BO/IHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuud. [IpuMeHeHne Mpou3BOAHOM K UCCIIEOBAHUIO
GyHKIUH U TocTpoeHuto rpagukos. [Ipumepsl
MCII0JIb30BaHUs IPOU3BOIHOHU I HAXOXKACHHUS
HAWIY4ILEro peleHus B NpUKIaIHbIX 3a1a4ax. Bropas
IIPOM3BOJIHAS, €€ TE€OMETPUUYECKUI U (PU3UUECKUN CMBICIT.
HaxoxneHne ckopocTH JUIs poliecca, 3aJaHHOr0
dbopmynont u rpadukom. [lepBooOpaszHast u HHTETpal.
IIpuMeHeHne onpeeIeHHOro HHTErpasia Juisl HaX0KICHHUS
TJIOIIA M KPUBOJIMHEHHON Tparenun. Gopmya
Herorona—IJlen6uuna. [Ipumepsl npuMeHeHns: HHTErpaia B
(bu3MKe U TeOMETPHH.

Kombunatopuxka,
CTaTUCTHKA U
TEOpHs
BEPOATHOCTEMN

OCHOBHBIE TTOHATHS KOMOMHATOPUKH. 3a/1a4M Ha MOJICYET
YHclia pa3MeIlleHnH, IepecTaHOBOK, coueTaHni. Pemenue
3a/a4 Ha iepedop BapuantoB. Popmyna bmHoMa HeroToHa.
CBoricTBa OMHOMUHANBHBIX K03 HUIIMeHToB. TpeyroabsHuK
[Tackans. CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHUE U
yYMHOKeHue BeposiTHocTeH. [IoHsATHE O HE3aBUCUMOCTH
coObITUH. JIMCKpeTHas cily4alHasi BETUYMHA, 3aKOH €€
pacnpezneneHus. YucioBble XapaKTEpUCTUKU AUCKPETHON
cilydaHOW Beqn4yMHbL. [ToHATHE 0 3aKOHE OONBIINX YUCEl.
[IpencraBienue JaHHBIX (TAOJIULBI, TUArpamMMbl, TpadUKH)
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pa3
Jen

Hanmenosanue
pasnena

Copeprxanue paszena

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

I'eomerpus

B3aumHoe pacronoxeHue AByX OpsMbIX B IPOCTPAHCTBE.
[TapannensHOCTh NPsAMOU U I0CKOCTH. [lapannensHocTh
iockocted. [lepnenanKynsapHOCTb NPSIMOHN U IJIOCKOCTH.
[lepnieHauKyIIsIp ¥ HAKJIOHHAS. YTOJ MEXIY MPSMOU U
IUIOCKOCTBIO. JIByrpaHHBIA yroj. Yromn Mexay
I10cKOCTSAMU. [lepneHaAuKyIspHOCTh ABYX IJIOCKOCTEH.
['eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA!
HapajuIeIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIBHO
riockoctH. [lapannensHoe nmpoexktupoBanue. M3o0paxenue
IPOCTpaHCTBEHHBIX (puryp. MHororpanuuku Bepuunsl,
pebpa, rpanu MHOrorpanuuka. [Ipusma. Ilpsamas npuszma.
[TpaBunbHas npusma. [Tapannenenunen. Ky6. [Tupamuna.
IIpaBunpHas nupaMua. Y CEUeHHAs MUPAMUIA.
Terpasap.Cummerpun B KyOe, B napajijiesienuiese, B
npusMme 1 nupamujae. Cedenust Ky0a, IpU3Mbl U IUPAMUJIBL.
IIpencraBieHue o NpaBUIbHBIX MHOINOTPAaHHUKAX
(Terpasape, kyOe, okTa’rape, A0JEKadIPe U HKOCAYAPeE).
Teina n noBepxHoCTH BpauieHus Llunuuap u koHyc.
VYceuennsrit konyc. OCHOBaHUE, BBICOTA, OOKOBas
IOBEPXHOCTh, 00pa3zytolas, pazBeprka. OceBble ceUeHUs U
ceueHwusl, napaienbueie ocHoBanmio. [lap u cdepa, nx
ceuenus. KacatenbHast miaockocTs K cdepe. M3mepenus B
reometpun O0beM U ero uzmepenue. arterpaibuas
dopmyna oobema. Dopmyiel 00beMa Ky0a,
MPSIMOYTOJIBHOTO Napajuleenueia, Ipru3Mbl, HUJINHAPA.
®opmyiiel 00beMa TUPaMUIbI U KOHyca. POpMyIIbI
IUIOIA/IM TOBEPXHOCTEH IIMIIMHJPA U KOHyca. DopmyIis
o0bemMa mapa u miomanu chepsl. Ilogodue Ten.
OTHOMIEHUS TUIOIACH TTOBEPXHOCTEH  00HEMOB
noo0HbIX Ten. KoopauHate! u BekTops! IIpsMoyronbHas
(ekapToBa) cucTeMa KOOpJIMHAT B IPOCTPAHCTBE.
dopmyna pacCTOSHUS MEXAY ABYMsI TOUKAMHU. Y paBHEHHUS
chepsl. Bexropsl. Moayns BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCJIO.
PasnokeHne BeKTOpa Mo HaIllpaBJICHUAM. YTOJI MEXIY
nByms BekTopamu. [Ipoekius Bekropa Ha ock. KoopanHaTsl
BekTOopa. CKalsgpHOE MMPOU3BEAECHNE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILIEHUN
MaTeMaTHYeCKUX M MPUKJIAJHbIX 33]1a4.

4

[Tpumeuanue: Y — ycTHbI onpoc, JI — MaTeMaTUYECKUM AUKTAHT

2.4.2. 3aHATHA CEMUHAPCKOI0 THIIA
He npenycmorpenst

2.4.3. IlpakTHyeckue 3aHATHSA

Ne

Hanmenosanue
paszena

HaunmenoBanue npaktudeckux (J1abopaTopHbIX) padoT

dopma
TEKYIIEro
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KOHTPOJIA

2

4

BBenenue

Y

Anrebpa

Apudmernueckue 1HCTBHUS HAJ YUCIAMU, HAXOXKICHUE
MPUOIMHKEHHBIX 3HAYSCHUH BEJIMYUH U MOTPEIIHOCTEN
BBIYUCIICHUH (a0COJIFOTHOM ¥ OTHOCUTEIHLHOK ), CPAaBHEHHUE
YHCJIOBBIX BBIpQXKEHUU. BbIunciaeHne u cpaBHEHUE KOPHEH.
BeinonHenue pacuetoB ¢ pajukaiamu. Pemenue
HppalMOHANIbHBIX ypaBHEeHUH. HaxoxeHue 3HaueHun
CTEINEHEH ¢ pallMOHalIbHBIMU NoKa3aTeasiMu. CpaBHEHUE
creneHer. [IpeoOpa3oBanus BIpaKCHUH, COACPIKALIIX
cTeneHu. Penenne nokaszarenbHbIX ypaBHEHUU. Penenne
NPUKIAAHBIX 3a1a4. HaxoxeHue 3HaueHnH jorapudma no
IIPOM3BOJILHOMY OCHOBaHUIO. [lepexos oT oHOrO
OCHOBAHUS K Apyromy. Beruucienue u cpaBHeHue
norapupmoB. JlorapupmMupoBanue U MOTCHIIUPOBAHKE
BbIpakeHUH. [IprOIMKeHHbIe BBIUMCIIEHUS U PELLICHUS
MPUKIIAAHBIX 331a4. Permenne morapuMudecknx
ypaBHEHHUH.

V,ITP,KP

YpaBHeHus U
HEPaBEHCTBA

Kopnau ypaBHeHHH. PaBHOCHUIIBHOCTD YPaBHCHHH.
[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIC TIPUEMbI PECIICHHSI
ypaBHEHUH. Pemienue cuctem ypaBHeHUH. Vcnonb30Banue
CBOWCTB U TpadUKOB PYHKIUHN ISl pEUICHUS ypaBHEHUN U
HEPaBEHCTB.

V,ITP,KP

OCHOBBI
TPUTOHOMETPHH

PanmanHbI MeTOT U3MEPEHNUs YIJIOB BPAILEHHS U CBS3b C
rpagycHol MepoH. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXK/IECTBA,
(bOpMyIIBI CIIOXKEHUS], YIBOCHUSI, PE0OPa30BAHNE CYMMBI
TPUTOHOMETPUUECKUX (PYHKLUH B IPOU3BEICHHE,
npeoOpa3oBaHKe PO- U3BEJICHHUS TPUTOHOMETPHUECKIX (PYHKITHI
B cymmy. [IpocTenre TpuroHoMeTpudeckue ypaBHEeHHUs U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUUYECKHE (DYHKLIMH:
APKCUHYC, apKKOCHHYC, apKTaHTEHC.

V,ITP,KP

DYHKIMH, UX
CBOIICTBa U
rpaduxu

[TpuMmepsl 3aBUCUMOCTEH MEX]y IEPEMEHHBIMU B peaibHbIX
npoleccax U3 CMEXHBIX Jucuuiuind. Onpeaenenue QyHKINH.
IToctpoenue u urenue rpaduxoB pyHkuun. McciaenoBanue
¢ynknuu. CBoricTBa TMHEHHOH, KBaIPATHYHOH, KYCOYHO-
JMHEWHOHW M APOOHO-TMHEWHON QyHKIUK. HernpepbiBHbIE 1
nepuoguueckue pyHkunu. CBoricTBa 1 rpadMKy CUHYyca,
KOCHHYCa, TaHI€Hca U KoTaHreHca. O0paTHble (YHKLINHN U UX
rpaduku. OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITHH.
[IpeoOpasosanus rpaduka Gyukiuuu. [apMoHrUuecKue KoaeOaHusl.
[Tpuknanusie 3anaun. [lokasarenbHele, TorapupmMUIEcKue,
TPUTOHOMETPUYECKUE YPABHEHHUS M HEPABEHCTRA.

V,ITP,KP

Hauana
MaTEMATUUECKOTO
aHajnsza

YucioBas 1mocie10BaTelIbHOCTh, CIIOCOOBI €€ 3a/1aHus,
BBIYUCIICHHS YICHOB nocieoBaresbHocTH. [Ipenen
M0CJIEI0BATEILHOCTH. becKOHEeUHO yOBIBaIOIIast TeOMETPUIECKast
nporpeccus. [Ipon3BogHas: MEXaHHUECKHUI U TEOMETPHICCKUAN
CMBICTT TIPOU3BOTHON. Y paBHEHHUE KacaTeIbHOH B 00IIIEM BHIE.
[IpaBuna u Gpopmynsl nudpdepeHIpoBaHms, TA0IULIA
MIPOM3BOIHBIX dJIeMEeHTapHbIX (QyHKUMH. VccnenoBanne GpyHKIUH
C TIOMOIITEI0 TPOU3BOAHON. HaxoxieHne HanOoIbIIero,
HaMMEHBILET0 3HAYCHUS U OKCTPEMAJIbHbIX 3HAUCHUN (DYHKLIUH.
Wuterpan u nepsoodpasHast. Teopema HeioTona—Jlerionnna.

V.ITP,KP
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[IpumeHeHue HHTErpaia K BEIYUCICHUIO (DU3HYCCKUX BEIIMYUH U
ILTOIIAIEH.

KomOunaropuka,
CTaTHCTUKA U
Teopus
BEPOATHOCTEMN

Hcropwust pa3BUTHS KOMOWHATOPUKH, TCOPHUH BEPOSITHOCTEH H
CTaTHCTUKH U UX POJIb B PA3JIMYHBIX c(hepax 4eT0BEUSCKON
KusHezaesrenbHocTu. [IpaBuna komOuHaTopuku. Pemenue
KOMOHMHATOPHBIX 3a/1a4. Pa3menienus, coueTanus u
nepecraHoBku. buHoM HeroToHa 1 Tpeyronbpauk [lackars.
[Mpuxnagaeie 3a1aun. Kitaccuaeckoe onpesiesiecHue BepOSITHOCTH,
CBOJICTBA BEPOATHOCTEH, TEOpPEMa O CyMMe BEPOSTHOCTEH.
Brrancienue BepostHocTer. [Ipukiagapie 3amadm.
[IpencraBieHne YNCIOBBIX aHHBIX. [IpuKIaHbIe 3a0a4u.

V. I1P,KP

I'eomerpus

Ipumeuanue: I1P- npakmuueckasn paboma,, Y — ycmuwiii onpoc, KP — konmponvhas paboma

[Ipu3HaKy B3aUMHOTO PacIONIOKEHUS IPAMBIX. YTOJ MEXKIY
npssMbeIMU. B3anMHOe pacrososkeHne NpsiMbIX U TJIOCKOCTEH.
[lepnieHIUKyYISIp 1 HAKIOHHAS K TVIOCKOCTU. YTOJI MEXKAY MPSIMOH
1 TUIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUH MPSMON U
riockocTh. Teopema o Tpex nepnenaukyspax. Ilpusnaku n
CBOMWCTBA MapaJUICNIbHBIX U MEPIECHANKYJISPHBIX MJIOCKOCTEH.
PaccTosHue oT TOYKH /10 MIOCKOCTH, OT MPSIMOH JI0 IMJIOCKOCTH,
paccTosiHUEe MEX/Y TIOCKOCTSIMU, MEXK/1Y CKPELIUBAIOIUMHUCS
NPSMBIMHU, MEX/ly IPOU3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapammenpHOE MPOCKTUPOBAHNE U €TI0 CBOMCTBA. Teopema o
nA0WA0U OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA. B3anMHOe
pacroyioKeHne MPOCTPAaHCTBEHHBIX GUryp. PazmmuHbie BUABI
MHOTOrpaHHuKOB. X n3o0paxenus. CeueHusi, pa3BepTKH MHOTO-
rpanHuKOB. [Inomane nosepxHocTu. Buasl cummeTpuit B
IMPOCTPAaHCTBE. CI/IMMeTpI/ISI TCJI BpalllCHUs 1 MHOT'OI'PAHHHKOB.
Brrancnenwne miomaznert 1 o00bemMoB. Bektopsl. JlercTBus ¢
BeKTOpaMH. [lexkapToBa cucTteMa KOOpJUHAT B IPOCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, cpepbl, IITOCKOCTH. PaccTosiHue Mexy
ToYKaMu. J[e’cTBHsI ¢ BEKTOpaMH, 3aJaHHBIMU KOOPAMHATAMH.
CxkassipHOE IPOM3BEACHUE BEKTOPOB. BekTOpHOE ypaBHEHHE
pSMOH U MJI0CKOCTH. Vcrionb30BaHre BEKTOPOB MPH
JIOKA3aTeJIbCTBE TEOPEM CTEPEOMETPHH.

V,ITP,KP

2.4.4, Conep:xkaHue CaMOCTOSITEILHON PaGoThI

He mpenycmorpena

2.4.5. IlepeyeHb y4eOHO-MeTOAUYECKOI0 o0ecredeHusl 1JIsl CAMOCTOATEIbHOI padoThl
00y4YaKOIIUXCS MO TUCHHILINHE

He npenycmotpena
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

OcobOeHHOCTh (perepaibHBIX TOCYJIAPCTBEHHBIX OOpPa30BATEIBHBIX CTAaHIAPTOB
oOpa3oBaHHUsSI — 3TO WX JIEATCILHOCTHBIM XapakTep, KOTOPHIA CTAaBUT TJIABHOU
3a/1aueil pa3BUTHE JIMYHOCTU 00YUYarOIIETrocs.

[TocTaBneHHass 3amada TO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYCHHE,
HaIpaBJICHHOEC HA HAKOIUICHWE 3HAHWM, YMEHUI, HABBIKOB, B IPOILIECC Pa3BUTHUSA
JUYHOCTH CTYJ€HTa, a HWMEHHO BHEJPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH. YXOJ OT TPAJUIMOHHOIO 3aHSATHUS Yepe3 MCIOJIb30BAHUE B IPOIECCE
00y4eHHs HOBBIX TEXHOJIOTHH MO3BOJISET YCTPAHUTH OJHOOOpa3re 00pa3zoBaTeIbHON
Cpeabl U MOHOTOHHOCTh YUe€OHOI'O Mpoliecca, CO37acT YCIOBHUS JIJII CMEHBI BUJIOB
JEeSITETbHOCTH oOyyJarommxcs, MTO3BOJIUT pean3oBaTh TIPUHITUIIBI
30poBbecOepexeHusi. PexoMeHayeTcss OCyIIeCTBIATh BBIOOP TEXHOJIOTHMH B
3aBUCHUMOCTH  OT  MPEIMETHOTO  COACp)KaHWS, I1eJNed  3aHATHS, YpPOBHS
MOATOTOBJICHHOCTH  OOY4YaroUIMXCsl,  BO3MOXKHOCTH  YJIOBJIETBOPEHHUSI  HX
00pa3zoBaTEeIbHBIX 3aMIPOCOB U UX BO3PACTHON KaTErOpPHHU.

B ycnoBusax peamuzanmu TpeboBanuit ®I'OC Hamboiiee akTyalbHBIMH TIPH
M3YUYCHUHU MAaTEMATUKW CTAHOBSITCS CIEAYIOLIe 00pa30BaTe/IbHbIE TEXHOJIOTUH:

1) THYHOCTHO-CATEIIbHAS TCXHOJIOTHS;

2) urpoBasi TEXHOJIOT S,

3) pa3BuBaroias TEXHOJIOTHUS;

4) 3mopoBbecOeperaroias TEXHOIOTHS;

5) nH)OKOMMYHHUKAITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTejibHbIE€ TEXHOJOTHH NP NPOBeAeHUN JIeKIHii

Ne Tema Bunsl mpuMeHseMbIxX Kon-Bo
00pa30oBaTeIbHBIX TEXHOJIOTUI| Yac

1 2 3
1. Bsenenue JInynocTHO-AEesATEIbHAS
TEXHOJIOT U,
Pa3BUBAIOILAs TEXHOJIOTUS
2. Tewma 1.1. Pa3BuTne noHATHSA O YnCiIe JInyHOCTHO-EATEIBHAS 2
TEXHOJIOT U,
Pa3BUBAOIAS] TEXHOJIOTUS
3. Tema 1.2. Kophu, crenienu u sorapudmel JInynoCcTHO-EATEIBHAS 6
TEXHOJIOTHUS;
Pa3BUBAOIAs] TEXHOJIOTUS
4, Tema 2.1. YpaBHEHUs U CUCTEMBI YpaBHEHHM JInynoCcTHO-EATEIBHAS 2
TEXHOJIOTHUS;
Pa3BUBAOIAs] TEXHOJIOTUS
5. Tema 2.2. HepaBeHcTBa JInyHOCTHO-IEeATENbHAS 2
TEXHOJIOT U,
Pa3BUBAOIAS] TEXHOJIOTUS

N |-
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Tema 3.1. OcHOBHBIE TTOHATHSA

JInuy"HOCTHO-IEeITENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOIAS TEXHOJIOTHUS

7. Tema 3.2 OcHOBHBIE TPUTOHOMETPUUECKHE JInuHOCTHO-IEATEIbHAS
TOXKJIECTBA TEXHOJIOTUS;
Pa3BUBAOIIAS] TEXHOJIOTUS
8. Tewma 3.3 IIpeoOpazoBanus MPOCTEHIIIMX JlnynocTHO-esATEbHAS
TPUTOHOMETPUYECKUX BBIPAKEHUIN TEXHOJIOT U,
pa3BUBarOIIAsl TEXHOIOT s
9. Tema 3.4. TpuroHoMeTpHuEeCKHUE YpAaBHEHUS U JInuHOCTHO-IEATEIbHAS
HEPAaBEHCTBA TEXHOJIOTUS;
Pa3BUBAOIIAS] TEXHOJIOTUS
10. Tema 4.1 @yukuu. CBolicTBa QyHKITUH. JIn4yHOCTHO-EATEIbHAS
OO6parsbie QyHKITIH TEXHOJIOTHUS;
pa3BUBarOIIAsl TEXHOJIOTHsI
11. Tema 4.2. CteneHHbIe, TIOKa3aTEIbHEIC, JIN4HOCTHO- eI TeabHAs
JOTapu(PMHUUECKUE U TPUTOHOMETPUIECKHE TEXHOJIOTHS;
bynkun. O6paTHbIe TPUTOHOMETPHUECKHE pa3BUBAIOIAS TEXHOJIOTUS
byHKIMHA
12. Tema 5.1. IlocnenoBarenabHOCTH. JInynoCTHO-AEATEIBHAS
TEXHOJIOTHUS;
pa3BUBarOIIAsl TEXHOIOTHsI
13. Tema 5.2. [IpousBoaHas JlnuHocTHO-EsATEIbHAS
TEXHOJIOTHUS;
pa3BUBarOIIAsl TEXHOIOTHsI
14. Tewma 5.3. IlepBooOpa3Hast 1 HHTErpal JIM4HOCTHO-/IesITeNIbHAS
TEXHOJIOTHS;
Pa3BUBAOIIAS] TEXHOJIOTHUS
15. Tema 6.1 DneMeHTb KOMOMHATOPUKH JIndyHOCTHO-EATEIbHAS
TEXHOJIOTHUS;
pa3BHUBarOIIAsl TEXHOJIOTHS
16. Tema 6.2. DneMEHTBI TEOPUH BEPOSTHOCTEN JInynocTHO-AEsATEIBHAS
TEXHOJIOTHS;
Pa3BUBAOIIAS] TEXHOJIOTHUS
17. Tewma 6.3. DeMeHThI MaTEMaTHYECKOM JlnuHOCTHO-IEsATEIBHAS
CTaTUCTUKH TEXHOJIOTHUS;
pa3BHUBaIOIIAsl TEXHOJIOTHSI
18. Tema 7.1 KoopauHatsl 1 BEKTOPBI HNHpoKoOMMyHUKAIIMOHHAS
TEXHOJIOTHS;
3I0pOBhecOeperaroas
TEXHOJIOTHsI
19. |Tewma 7.2. [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE HNHpoKoOMMYyHUKAITMOHHAS
TEXHOJIOTHS;
3I0pOBhecOeperaroas
TEXHOJIOTHsI
20. Tema 7.3. MHOrorpaHHUKH WNnpoxoMMyHUKaIIMOHHAS
TEXHOJIOTHUS;
310pOBBeEcOeperaromas
TEXHOJIOTHSI
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21.

Tema 7.4. Tena 1 NOBEPXHOCTH BpALCHUS

HNHpoKoMMYyHUKAITMOHHAS
TEXHOJIOTHSI;
310poBbecOeperaroias
TEXHOJIOTHUSI

22.

Tema 7.5. I3MepeHus B reomeTpun

HNHpoKoMMyHUKAITMOHHAS
TEXHOJIOTHS;
310poBBbEcOeperaroias
TEXHOJIOTHUSI

3.2. 06p330BaTeJ'H>HLIe TEXHOJIOTHMMA IIPA MPOBECACHUH NMPAKTHYCCKUX 3aHATHH

Ne

Tema 3anarus

Bubl mpumMeHsemMbIx
00pa3oBaTelbHBIX
TEXHOJIOTUU

Kos.
Jac

Bsenenue

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHSI

Tema 1.1. Pa3zBuTre moHITUA O YHCIIE

JIny"HoCTHO-IEesATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOIIAS TEXHOJIOTUS

Tewma 1.2. Kopau, crernenu u jorapudmol

JIMYHOCTHO-AeATEIbHAs
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHSI

12

Tema 2.1. YpaBHEHUS U CUCTEMBI YpaBHEHUI

JIny"HOCTHO-EeATENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTUS

Tema 2.2. HepaBeHcTBa

JIMYHOCTHO-AeATEIbHAs
TEXHOJIOTHSI,
Pa3BUBAIOLLIAS] TEXHOJIOTUS

Tema 3.1. OCHOBHBIE TIOHATHS

JIny"OCTHO-IEesATENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKUE
TOKJIECTBA

JIMYHOCTHO-AeATEIbHAs
TEXHOJIOTHSI,
Pa3BUBAIOLLIAS] TEXHOJIOTUS

Tewma 3.3 TIpeoOpa3zoBanus TPOCTEUIITUX
TPUTOHOMETPHUECKUX BBIPAKEHUN

JImaaoCcTHO- eI TETbHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS TEXHOJIOTHUS

Tema 3.4. TpuroHomeTprudeckue ypaBHeHUs U
HEpPaBEHCTBA

JIMYHOCTHO-AeATeIbHAs
TEXHOJIOTHSI,
pa3BHUBAKOILAS TEXHOJIOTUS

10.

Tema 4.1 ®ynkiuu. CBoiicTBa QyHKIIAMN.
OO6parHble QyHKIHH

JImaaocTHO-IesITETbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTUS
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11. Tema 4.2. CteneHnsle, Moka3aTelIbHbIE, JIMYHOCTHO-AeATSIbHAS
norapu()MUIECKHE U TPUTOHOMETPUUIECKUE TCXHOJIOTHSI,
¢dbyukaun. OOpaTHBIE TPUTOHOMETPHUYECKHE pa3BUBAIOIIIAs TEXHOJIOTHUS

byHKIIUN
12. Tema 5.1. IlociieqoBaTeILHOCTH. JInaHOCTHO- eI TeAbHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAS] TEXHOJIOTUS

13. Tewma 5.2. IlpousBoanas JIMYHOCTHO-AeATeIbHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAS] TEXHOJIOTUS

14. Tewma 5.3. IlepBooOpa3Has u UHTErpa JInuHOCTHO-IEATEIbHAS
TEXHOJIOTHSI,

pa3BUBAIOIIAs] TEXHOJIOTUS
15. Tema 6.1 DneMeHTb KOMOMHATOPUKHU JIMYHOCTHO-ACATeIbHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAS] TEXHOJIOTUS

16. Tema 6.2. D1eMeHTBI TEOPUU BEPOSITHOCTEN JInuHOCTHO-IEesATeIbHAS
TEXHOJIOTHS;

pa3BUBAIOIIAs] TEXHOJIOTUS
17. Tema 6.3. DeMEHTBI MAaTEMaTHUECCKOM JIm4HOCTHO-IesATeIbHAS
CTaTUCTHKH TEXHOJIOTHSI,

Pa3BUBAIOIIAS TEXHOJIOTUS

18. Tema 7.1 KooparHaThl 1 BEKTOPbI JInuHOCTHO-IEesATeIbHAS
TEXHOJIOTHS;

pa3BUBAIOIIAS TEXHOJIOTUS
19. Tewma 7.2. IIpsiMble U MIIIOCKOCTH B IPOCTPAHCTBE JInyHOCTHO-EATEBHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAS TEXHOJIOTHUS

20. Tema 7.3. MHOrOrpaHHUKHU JIMYHOCTHO-AeATEIbHAs
TEXHOJIOTHS;

pa3BUBAIOIAS TEXHOJIOTUS

21. Tewma 7.4. Tena u mOBEpXHOCTH BpaIeHUS JIndyHOCTHO-EATEIbHAS

TEXHOJIOTHSI,
Pa3BUBAIOIIAS TEXHOJIOTHUS
22. Tema 7.5. U3mepeHust B reOMETpUM JINYHOCTHO- eI TebHAS

TEXHOJIOTHSI,
pa3BHUBAKOILAS TEXHOJIOTUS
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4. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI TINCHUTIJINHBI

4.1. MatepuajJibHO-TeXHUYeCKasi 0a3a, He0OXoAMMAast JIS OCYIEeCTBJIECHHS
0o0pa3oBaTeJIbHOI0 MpoLecca Mo AUCHUNIUHE

Peanuzamus  y4eOHOW  TUCHUIUIMHBI ~ OCYIIECTBIIIETCS B KaOWHETE
MaTteMaTtukH, yi. JJumurposa, 200, aya. 501.

O6opynoBanne yueOHOTO KaOWHETA:

- yueOHas MeOenb W CUCTEMBI XpaHEHHs (JOCKa KiIacCHas, CTOJ U CTYJ
MPEToIaBaTelisl, CTOJBI U CTYJbsl yUYCHWYECKHE, MKa(pbl I XpaHCHHS y4eOHBIX
MOCOOMH, CUCTEMbI XpaHEHUS TaOIUI] U TIJIaKaTOB);

- TEeXHUYECKHe cpeAcTBa oOydeHHs (HOyTOyK mpernogaBaTenss — 1 1iT.,
BUJIeONpoeKTOp — 1 mIT., 3kpan — 1 w., muuen3uonnoe [10);

- ceTh MHTEpHET, OCTYI B 3JEKTPOHHYIO HH(DOPMAITMOHHO-00pa30BaATEIbHYIO
Cpelly OpraHu3alliH; JEMOHCTPAIMOHHBIE YUYECOHO-HATJISAHbIE MTOCOOUS (KOMILIEKTHI
CTEH/IOB, KOMIUIEKThl TaOJMIl, TOPTPETHl BBIAAIONIUXCS MAaTEMaTHKOB, KOMIUICKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMH JICPKATEISIMU, TEOMETPHUECKUE MOJICITH);

- OJICKTPOHHBIE CpEACTBA OO0y4YeHHSI (DJICKTPOHHBIC HATrJSIHBIE TOCOOUs,
yueOHbIE BUACOPUIbMBI).

4.2 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOI0 O0ecIeYeHusI

1. Omnepanmonnas cucrema Microsoft Windows 10

[MTakeT nmporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBoOomHOE MNpoOrpaMMHOE
oOecrieueHue, He OrpaHNUuEHO, OECCPOUHO)

4. Wntepuer Opaysep Google Chrome (6ecmiatHoe mporpaMMHOe oOecrieueHue,
HE OIpaHHYCHO, OECCPOYHO)

5. K-Lite Codec Pack — ynmBepcanabHbIli HAOOp KOJIEKOB (KOJWPOBIIUKOB-
JNEKOJUPOBIIMKOB) M YTHIUT JUIsl TPOCMOTpa W 0OpabOTKM ayauo- M
BuseodaioB (OecrulaTHOe NporpaMMHOe oOecrieueHrne, He OTrpaHuyYeHO,
OeccpouHo)

6. WinDjView — nporpamma st mpocmotpa daitios B ¢opmare DJV u DjVu
(cBOOOAHOE MTpOrpaMMHOE OOecriedeHre, He OrPaHUYEHO, O€CCPOUHO)

7. Foxit Reader — mnpukiagHoe MporpaMMHOe OOecreueHHe ISl MPOCMOTpa
ANIEKTPOHHBIX JOKyMeHTOB B cranjgapre PDF (GecruiatHoe mnporpammHoe
oOecrieueHne, He OrPaHNICHO, OECCPOUHO)

no
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5. IEPEYEHHb OCHOBHOM u JTOMNOJIHUTEJBbHON YYEBHON
JUTEPATYPBI, HEOBXOJINMOM JIUISI OCBOEHUS JUCIUITIINHBI

5.1. OcHoBHas JuTEpaTypa:

1. boromoinos, H. B. Marematuka : YYCOHUK TS CpPEIIHETO
npodeccuonansHoro odpaszosanusi / H. B. boromonos, II. . Camoiinenko. — 5-¢
u3a., mepepab. m gom. — Mockga : MsnmarensctBo IOpaiit, 2020. — 401 c. —
(ITpodeccuonanvaoe obpazoBanue). — ISBN 978-5-534-07878-7. — Texkcr

atektporubii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/bcode/449006

2. bammakoB, Mapk IBaHoBuu. Marematuka: anreOpa u Hadaia
MaTEeMaTU4YeCKOro aHanm3a, reoMeTpusi [TekcT] : y4eOHMK mJisi MCIOJIb30BAaHUS B
yueOHOM mporecce odpaszoBatenbHbIX yupexkaeHuil CI1O Ha 06a3e 0CHOBHOTO 00IIIEro
o0pa3zoBaHus ¢ MOJyYeHUEM cpeHero oomiero oopazosanus / M. 1. bamimakos. - 4-¢
u3a., crep. - MockBa : Axkagemus, 2017. - 253 c. : un. - (Ilpodeccuonanproe
oOpazoBanue. O61eo0pazoBaTeabHbie TUCIUIUINHBL). - ISBN 978-5-4468-4417-3

3. bammakoB, Mapk HWBanoBuu. MaremaTuka: anrebpa u Hayajia
MaTEeMaTUYeCKOro aHaliuza, reoMetpus [Tekcr] : 3agauHuK : yueOHOe TocoOue s
UCITIOJIb30BaHUsI B Y4eOHOM Ipoiiecce oOpazoBaTeabHbix yupexaenuit CI1O Ha 6aze
OCHOBHOT0 00111er0 00pa30BaHus C MOJYyYEHUEM CpeHero odmero oopazoBanus / M.
N. bammakoB. - 4-e wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -
(ITpodeccnonansroe obOpazoBanue. OOIMIE0Opa3zoBaTebHBIC TUCITUTIINHEI). - ISBN
978-5-4468-5127-0

4. Marematuka : y4eOHHK JUIsl CpPEeIHEro MpodecCHOHANIBHOTO 00pa3oBanus /
O. B. TarapuuxoB [u np.] ; mox ob6mieit penakuueid O. B. TatapaukoBa. — Mocksa :
NznarensctBo HOpaiit, 2021. — 450 c. — (IIpodeccnonanproe 00pa3oBaHHE). —
ISBN 978-5-9916-6372-4. — Texct : anexktponnsiii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/470067

5. Marematuka. Ilpaktukym : yudeOHOe TmocoOue IS CPEIHETrO
npodeccuonansuoro ob6pazoanusi/ O. B. TarapuukoB [u 1p.]; mom oOmiei
penakuuein O. B. TatapuukoBa. — MockBa : WznarensctBo FOpaiit, 2021. —
285 c.— (IIpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-03146-1. —
Texct : anextponnsiit // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/470068

5.2. lonosiHUTEILHAS JIUTEpaTypa:

1. baspun, M. . Marematuka : y4eOHUK W MPAKTUKYM JIJisi CPEIHEro
npodeccuonansHoro oopazonanusi / W. W. baBpun. — 2-e u3a., nepepad. u gom. —
MockBa : MzparensctBo  FOpaiit, 2020.— 616c.— (IIpodeccuonanproe

oOpazoBanue). — ISBN 978-5-534-13068-3. — Texkcr : anexrponnsiit // ObC KOpaiit
[catiT]. — URL.: https://urait.ru/bcode/449045

2. boromonos, H. B. IlpakTuueckue 3aHsATHA 110 MaTeMaTuke B 2 4. YacTb
1: yuebHOe mocobue Isg cpeaHero mpodeccroHanTbHOro  obpa3oBaHus /

H. B. boromonos. — 11-e u3x., nmepepad. u qon. — Mocksa : 3marenscTBo FOpaiiT,
2020. — 326 c¢. — (IIpodeccuonanpHoe oopazoanue). — ISBN 978-5-534-08799-4.
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—  Texcr : oanexkrponnbii  //  OBC  IOpaiitr  [caiit]. —  URL:
https://urait.ru/bcode/449005

3. boromonos, H. B. ITlpaktnueckue 3aHATHs 10 MateMaTuke B 2 4. HacTp
2: ydeOHOe TmocoOMe Il cpeaHero npod)eCCHOHaIbHOrOo  oOpazoBaHus /
H. B. boromonoB. — 11-e u3z., nepepad. u gon. — Mocksa : U3patensctBo FOpaiiT,

2020. — 251 c. — (IIpoeccuonansuoe oobpazosanue). — ISBN 978-5-534-08803-8.

—  Texker : omektponnei // OBC  KOpaiit [caiit]. —  URL:
https://urait.ru/bcode/449004

4, [[unayes, B. C. MareMaruka : y4eOHUK W TPAKTUKYM JJIsI CPETHETO
po¢heCCUOHAIBHOTO obpazoBaHus / B. C. Illunayes ; o/t penakuuen
A. H. TuxonoBa. — 8-e¢ m3x., nmepepad. u gon. — Mocksa : M3narensctBo FOpaidt,
2020. — 447 c. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-13405-6.
—  Tekcr : anexkrponnbii /  OBC  IOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/459024

5.3. llepuoanyeckue M3IaHMs:
1. Anre6pa u noruka. — URL:
https://dlib.eastview.com/browse/publication/81412
2. Bectnuk MockoBckoro yausepcuteta. Cepust 01. MatemaTtuka. MexaHuka.
— URL: https://dlib.eastview.com/browse/publication/9045

5.4. Ilepeyenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«/HTepHeT», He0OXOAUMBIX [IJISI 0CBOCHHS TUCIHUIINHBI:

1. MuHucTepCcTBO HayKH U BbIciiero oopazosanus Poccuiickoit deneparum :
ounmaneHeii caiit. — Mocksa. — URL: https://minobrnauki.gov.ru

2. Poccuiickoe oOpa3oBanue : GeaepanbHbIi mopTan : caiiT. — Mocksa, 2002. —
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URL: http://rusneb.ru

10.KubepJlennnka : HayuyHas 2JIEKTpOHHas OmOnMoTeKka : cait. — Mocksa, 2012.
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6. METOJNYECKHUE YKA3AHMUS JJIS1 OBYYAIOLIUXCS O
OCBOEHMUIO TUCHUMIUHBI

JlucuuiuiiHa npeaycMaTpyuBaeT JEKIIMOHHBIE U IPAKTUYECKUE 3aHATHSL.

YcmemnHoe u3yueHne Kypca TpeOyeT MOoCceeHus JEKINNH, aKTUBHOW paOOTHI Ha
NPAKTUYECKUX 3aHATUAX, BBINOJHEHUE BCEX YYEOHBIX 3a/laHds MPEnojaBaTelid,
O3HAKOMJIEHUE C OCHOBHOM U JOTOJHUTEIBHON JINTEPATYPOU.

Bo Bpems JieKIuM CTYIEHT IOJKEH BECTH KOHCIIEKT.

PaboTa ¢ KOHCHEKTOM JIEKIIUIA MPEIoiaraeT MpoCMOTpP KOHCIEKTa B TOT XKe
JeHb 1ocie 3aHsaTuidl. [Ipu 3TOM HEOOXOAUMO TOMETHTh MaTepHallbl KOHCIIEKTa,
KOTOpbIE BBI3BIBAIOT 3aTpyAHEHUs Juisi noHuMaHus. [Ilpu sTom oOywaromuiics
JIOJDKEH CTapaTbCsl HAUTH OTBETHI HA 3aTPyAHUTEIbHBIE BOIPOCHI, HUCIOJIb3YS
peKOMEHIyeMYI0 JIuTeparypy. Eciu eMy caMoCTOSTENBHO HE yAAIOCh pa300paThes B
MaTtepuaie, HeoO0X0IUMO C(POPMYIMPOBATH BONPOCHI U OOPATUTHCS 33 MOMOUIBIO K
MpenoaaBaTelio Ha KOHCYIbTAllMK UK OJVDKaIIeH JIeKIUH.

OOyuaromeMmycss He0OOXOJIUMO PETYJIIPHO OTBOAUTH BPEMs ISl MOBTOPEHUS
NPOWJIEHHOTO MaTepuajia, TMpOBEpsisi CBOM 3HAHUS, YMEHHUS U HaBBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

IIpakTHYeckne 3aHATHSA COCTABISIIOT BaXXHYI0 YacTh MPO(ecCHOHAIBHON
MOJATOTOBKM CTyAEHTOB. OCHOBHAs 1€JIb MPOBEACHUS NPAKTUYECKUX 3AHITHH —
(GopMUpOBaHUE Yy CTYJIEHTOB AHAJIUTUYECKOTO, TBOPUYECKOTO MBIIUICHUS IIyTEM
npUOOpEeTEeHNUs MPAKTUYECKUX HABBIKOB.

Meronnueckue yKkazaHus K IPAaKTUYECKUM 3aHATHM 110 JUCLUIUIMHE HapsLy C
paboueil mporpaMmMoi u rpaduKoM y4eOHOTO IpoIecca OTHOCIATCS K METOANICCKUM
JOKYMEHTaM, ONpEJIeNSIIOIIMM YPOBEHb OPraHu3alliid U KauecTBa 00pa30BaTeIbHOTO
nporecca.

[Ipy MoAroTOBKE K MPAKTHYECKHUM 3aHATHUSM HEOOXOJUMO MPOCMOTPETH
KOHCIIEKTBI JIEKIIUH U METOJUYECKHE YKa3aHMs, PEKOMEHIOBAaHHYIO JUTEPATYPy IO
JAHHOU TeMe; MOJArOTOBUTHCS K OTBETY HAa KOHTPOJIbHBIE BOIPOCHI.

B Xxone BbINOMHEHUS HWHAMBUAYAJIBHOTO 3aJaHHSI NPAKTUUYECKOTO 3aHSITHS
CTYJIEHT TOTOBUT OTYEeT O pabore. B oTuer 3aHOCATCS pe3yJbTaThl BBINOJHEHUS
KOKJIOTO MyHKTa 3anaHus (rpaduku, TaOIMIBl, pacyeThl, OTBEThl HA BOMPOCHI
MyHKTOB 3aJlaHusl, pelIeHue MPUMEPOB U 3aAad U T..). 3a 10 MUH JO OKOHYaHMS
3aHATUS TpernojaBaTesib MpoBepseT 00beM BBHIMOJHEHHONM Ha 3aHATUM PadOThl U
OTMEYaeT pe3yJIbTaT B paboueM KypHale.

OcraBuvecss HEBBINOJIHEHHBIMH MYHKTBI 3aJaHUsl IMPAKTHUYECKOTO 3aHATHS
CTYZEHT 00s13aH J10/1e71aTh CAMOCTOSATEIBHO.

ITocne mpoBepkH oOT4YETa IMPENOAABATENb MOKET NPOBOAWTH YCTHBIA WIIU
NUCBMEHHBIA ONpOC CTYAEHTOB JUIsl KOHTPOJII YCBOEHMSI MMM OCHOBHBIX
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUI MO TeMe 3aHATUs (CTYyACHTHI JOJKHBI 3HATH
CMBICII MOJYYEHHBIX UMHU PE3yJbTaTOB M OTBETHl HAa KOHTPOJIbHBbIE BOMpOCHI). I1o
pe3yabpTaTaM IMPOBEPKM OTYETa M OIMPOCA BBICTABIISIETCS OLEHKA 3a MPAKTHYECKOE
3aHSTHE.
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CamocrositenbHas pabora ctyaeHToB (CPC) mo JUCHUIIIIMHE UTPAET BAXKHYIO
POJIb B X0JI€ BCEr0 Y4EOHOro Mpouecca.
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7. OHEHOYHBIE CPEJICTBA VIS KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT ¢oHIA OLIEHOYHBIX CPEACTB

OueHouHble  CpelncTBa  MpEeAHA3HAYEHbl JUISl  KOHTPOJSIT M OLEHKH
00pa30BaTENbHBIX JTOCTHXKEHUN OOYYalOIIMXCs, OCBOMBIIMX MPOTpamMMmy y4ueOHOM
JUCUUTUINHBI.

@OHJT OLEHOYHBIX CpPEJICTB BKJIIOYAET KOHTPOJIbHBIE MaTepHasbl IS
NPOBEICHHUS  TeKylero KOHTpoJass B  (opmMe 1OpoBepouHble  PabOTHI,
CaMOCTOSITENIbHBIE  PAa0OTBl M KOHTPOJIbHBIE pabOThl W NMPOMEKYTOUYHOM
arrecranuu B hopme 3auera ¥ dK3aMeHa.

Heau u 3axa4n GOHAOB OLIEHOYHBIX CPEACTB

@DOHIbI OIIEHOYHBIX CPEJICTB CO3MAIOTCA I aTTeCTallMM OO0ydYaroluxcsl ¢
LEIbI0 OLIEHKM UX [EPCOHAIBbHBIX JIOCTH)KEHUH MO3TalHBIM  TpeOOBaHUSAM
cootBercTBytoMe [ITICC3 u npeacrasisieT co00il COBOKYITHOCTh KOHTPOJIUPYIOIIMX
MaTepHaoB, MO3BOJSIOIIMX OLEHUTh YMEHUS, 3HAHUS, MPAKTHYECKUH OIBIT U
OCBOCHHBIE KOMITETEHIIUU.

@DOHIBI OLEHOYHBIX CPEACTB MO3BOJIIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
NOJIOTOBKM CTYJE€HTAa Ha KaXIOM OJrTane oOydeHuss TpeOoBaHUSAM padoueit
OporpaMMbl  yuyeOHOW JHUCUUIUIMHBI, padouell mporpammbl MPOPECCHOHATBHOIO
MOJYJIS, IpOrpaMMam MPAKTUK, IPOTrpaMMe TOCYIApCTBEHHON UTOTOBOM aTTECTALIMH.
3anagamu POHIOB OLIECHOUYHBIX CPEACTB SABIISIOTCS:

—KOHTPOJb M  YOPABJICHHE MPOLIECCOM MNPUOOPETEHUS]  CTyJAEHTaMHu
HEO0OXOUMBIX 3HaHHUU u yMEHUH, OTPEETICHHBIX benepabHbIMU
rocyJIapCTBEHHbIMU 00pa3oBareybHbIMU cTaHnapTamu CIIO mo cooTBeTcTBYMOIIEH
CHEUATbHOCTH;

—KOHTpOJIb U yIpaBlieHHe aocTkeHueM neneit peanmnzauun [TIICC3 CIIO,
OTpEJICNICHHBIX B BHUJE Habopa oO0mmMX #u TPO(PECCHOHATBHBIX KOMIETEHIUH
BBIITYCKHUKOB;

—o0ecreyeHne COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHs 3ajadaM Oyayuiei
po(ecCUOHANILHOMN AESITENIbHOCTH BBIITYCKHUKA.

7.2. Kpurepum olleHKH 3HAHUI

Or1eHKa MICHbMEHHBIX KOHTPOJBHBIX PA00T 00yJaroNuXCsl 0 MaTeMaTHKeE:

OTBET OLICHUBACTCS OMMEmMKOL «5», €CIU:

— paboTa BBITTOJIHEHA MTOJTHOCTBIO;

— B JIOTMYECKUX PACCYXICHUAX U OOOCHOBAHUM PEIICHUS HET MPOOETIOB U
OIINOOK;

— B pEIICHUH HET MaTeMaTUYeCKUX OIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OMHCKA, KOTOpasi HE SIBJISIETCS CJEJACTBUEM HE3HAHUS WJIM HEMOHUMAHHS Y4eOHOTO
MaTepuana).

Ommemxka «4» CTaBUTCS B CIEAYIONIUX CIydasX:
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— paboTa BBINOJHEHA IIOJHOCTBIO, HO OOOCHOBAaHMS IIIArOB PEIICHUS
HEJOCTaTOYHBI (€CM YMEHHE OOOCHOBBIBATH PACCYKICHHS HE SBISIOCH
CreualbHbIM 0OBEKTOM IPOBEPKN);

— JIONYUIEHBI OJIHA OIIMOKA WJIM €CTh JBa — TPU HEAOUETa B BBIKJIAJKAX,
pUCYHKaX, dYepTekax win Tpadukax (ecnwm d3TH BUABI PabOT HE SBISUIACH
CHEIUATbHBIM 0OBEKTOM TIPOBEPKH).

Ommemka «3» CTaBUTCS, CCIIH:

— JomnymieHo 0osiee OJHOM OIMOKM WM 0oJiee JBYX — TpeX HEIOYETOB B
BBIKJIQJIKaX, YepTekax WK Ipadukax, HO oOydaromuiics o0amaer o0s3aTeIbHBIMU
YMEHHSIMU T10 TIPOBEPSIEMOM TeMe.

Ommemka «2» CTaBUTCS, €CIIU:

— JIONYIIEHBbI CYIIECTBEHHBIC OIIMOKH, IMOKAa3aBIIHE, YTO OOYYarOIIUICI HE
obJagaet 00sM3aTeIbHBIMU YMEHHUSMHU 110 IAHHOM TeME B TIOJTHOM Mepe.

O1nieHKa YCTHBIX OTBETOB OOYYaIOMIUXCS 10 MAaTEMAaTHKE:

OTBET OLIEHUBACTCSA OMMEMKOU «J», €CIIA CTYICHT:

— TOJIHO PacKpbLI COJIep’KaHHE MaTepuaia B o0beMe, MPeyCMOTPEHHOM
IIPOTPaMMON;

— U3JI0XKWI  Marepuall  TPaMOTHBIM  SI3BIKOM,  TOYHO  HCIHOJB3Ys
MaTeMaTHYECKYI0 TEPMUHOJOTUI0O U CHUMBOJMKY, B OIPEACICHHON JOTHYECKOU
MOCJIEIOBATCIIBHOCTH;

— TPaBUJIBHO BBINOJHWI PUCYHKH, YEPTEXKH, T'padUKH, COIYTCTBYIOIIUE
OTBETY;

— TIOKa3aJl yYMEHHE WJUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMH MPUMEpPAMHU,
MIPUMEHATH €€ B HOBOM CUTYAIUH MPU BHITIOJTHEHUH TPAKTUYECKOTO 3aaHUs;

— TPOJAEMOHCTPUPOBAJT 3HAHWE TEOPUM pPAHEE H3YUYEHHBIX COMYTCTBYIOLIUX
TeM, C(OPMHUPOBAHHOCTh M YCTOMYMBOCTh HUCIOJIL3YEMBIX IMPU OTBETE YMEHUU U
HaBBIKOB;

— OTBEYaJI CaMOCTOSITEJIbHO, 0€3 HABOSAIIUX BOMIPOCOB MPETOIaBaTeNs;

— BO3MOXHBI OJHA — JIBE HETOYHOCTU NPHU OCBEIICHUH BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKaX, KOTOPbIE YYEHHUK JIETKO HCIPaBUJI IMOCE 3aMeyaHUs
YUUTENS.

OTBeT oOLEHUBAETCA OmMemKou «4», €ClIH YAOBJIETBOPSIET B OCHOBHOM
TpeOOBAHUSIM Ha OIICHKY «5», HO TIPH 3TOM MMEET OJIMH M3 HEJIOCTATKOB:

— B U3JOKCHUHM JIONMYyIICHBI HEOOJbIIME MpoOenbl, HE WCKAa3UBIIEE
MaTeMaTHYECKOE COJIepKaHNE OTBETA;

— JIONYUIEHBI OJIMH — JABa HEJ0YeTa MPHU OCBEIICHUU OCHOBHOTO COJAEP KaHUs
OTBETa, UCITPABJICHHBIE MTOCIIC 3aMEUaHUs MMPETNo1aBaTes;

— JIOMyIIEeHbl omuOKka win 0oyiee JBYX HEIOYETOB MPHU  OCBEIICHUU
BTOPOCTENEHHBIX BONPOCOB WJIM B BBIKJIAJKaX, JEIKO HCIPABICHHBIE IOCIE
3aMeYaHus MpernoaBaTess.

Ommemxka «3» CTaBUTCS B CICAYIOIINX CIy4dasiX:

— HEMOJIHO PaCKphITO CcoJepkaHue Marepuana (ColepaHue H3JI0KEHO
dbparMeHTapHO, HE BCerja IOCJeN0BaTeIbHO), HO TMOKa3aHO oO0llee MOHUMaHUE
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BOIIPOCA UM  MPOJEMOHCTPUPOBAHBI ~ YMEHHUS, JOCTATOYHbIE [IJII  YCBOEHHUS
nporpaMMHOro Mmarepuana (ompexaeneHsl «TpeboBaHMsSAMH K MaTeMaTHYECKOM
MOJIFOTOBKE 00YYaIOIINXCs» B HACTOAIIECH MpOrpaMme 1o MaTeMaTUKe);

— UMEJHCh 3aTPyAHCHUS WM JIONMYILIEHbl OIMMOKA B  OMNpEIeICHUU
MaTEeMaTHYECKONH TEPMHHOJIOTHH, YEpTEKaxX, BBIKJIAIKaX, HCIpPABICHHBIC TIOCIE
HECKOJIbKMX HaBOJSAIIUX BOIIPOCOB MPEINO/1aBaTes;

— CTYJIEHT HE CIIpaBWJICS C MPUMEHEHHEM TEOPUU B HOBOW CHUTYaIlMH TpU
BBITIOJIHEHUH TPAKTUYECKOr0 3a/laHMsl, HO BBIMOJHUI 3aJaHus 0053aTeIbHOTO
YPOBHSI CJI0)KHOCTH TIO JIAaHHOM TEME;

— MpU JOCTaTOYHOM 3HAHUM TEOPETHYECKOTO MaTepualia  BbISBICHA
HeJI0cTaToYHasi ChOPMHUPOBAHHOCTH OCHOBHBIX YMEHUM U HABBIKOB.

Ommemka «2» CTaBUTCSA B CIACAYIOIIUX CIydasx:

— HE PacKpbITO OCHOBHOE COJIep KaHNE yUeOHOro MaTepuraa;

— OOHapyXeHO HE3HAHHE YYCHUKOM OOJIbIlIeW WM HamOoJiee BaXKHOW 4acTH
y4eOHOT0 MaTepHuaa;

— JIOTIyIICHBI OIMMOKA B OMNPENEJICHUH TOHATUN, TPHU HCIOIH30BAHUH
MaTeMaTHYeCKON TEpPMUHOJIOTUH, B PHCYHKax, uepTekax wWiInM rpadukax, B
BBIKJIQ/IKaX, KOTOpPbIE HE HCIPABJICHBI IOCJIE HECKOJbKHX HABOJSIIMX BOIPOCOB
IpernoaaBaTers.

O6mas kinaccuduKkaius ommuooK:

[Ipu oreHke 3HaHWN, YMEHUN U HABBIKOB OOYYAIOLIUXCS CIEAYyET YUUTHIBATH
Bce OMMOKM (rpyObie U HETPYObI€) U HEAOUYETHI.

1. I'pyObIMU CUUTAIOTCS OIIHUOKH:

— HE3HAHUE OIpPECNICHUs] OCHOBHBIX MOHATHI, 3aKOHOB, TIPABUJI, OCHOBHBIX
MOJIOKEHUN Teopuu, HE3HaHWe (PopMyJi, OOIIETIPUHSATHIX CUMBOJIOB 0003HAUYECHUU
BEJTMYMH, CIUHUIl UX U3MEPEHUS;

— HE3HAHWE HAUMEHOBAHWU EIUHUI] U3MEPEHUS;

— HEYMCHHUE BBIJICIUTH B OTBETE TJIABHOC,

— HEyMEHHUE NMPUMEHSTh 3HAHUS, AITOPUTMBI JIJIS1 PEIICHUS 3a1a9;

— HEyMEHHE JieJaTh BBIBOJIBI M1 0000IICHUS;

— HEYMEHHE YUTaTh ¥ CTPOUTH TPadUKH;

— HEyMCHHUE TIOJIb30BAThCS MEPBOUCTOYHUKAMH, YICOHHKOM "
CIIPaBOYHUKAMU;

— TOTEPs KOPHSI WJIM COXPaHEHNE TOCTOPOHHETO KOPHS,

— orOpackiBanne 6e3 00bSICHEHUN OJHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OIITUOKU;

— BBIYUCIIUTENIbHBIC OMUOKH, €CJIU OHU HE SIBIISTIOTCS OTHCKOM;

— JIOTUYECKHE OIINOKHU.

2. K HerpyObIM ommOKam clielyeT OTHECTH:

— HETOYHOCTh (POPMYJIUPOBOK, ONpPEASICHUMN, MMOHATHMI, TCOPU, BhI3BAHHAS
HETOJIHOTOM OXBaTa OCHOBHBIX INPHU3HAKOB OMPEICIAEMOTO TMOHATUS WIN 3aMCHOU
OJTHOTO - JIBYX U3 3TUX MPHU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTh rpaduka;
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- HCpaI_II/IOHaJIBHHﬁ

METO/

penieHus

3aJ1auu

NI

HCIOCTATOYHO

NPOJYyMaHHBIA TUIAH OTBETA (HAPYILIEHHE JIOTMKH, MOJAMEHA OTIEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENIEHHBIMU);
— HepalMOHAIbHBIE METOABI pa0OTHI CO CIIPABOYHOM U IPYTON JIUTEPATYPOU;

— HCYMCHHUC PCUIATh 3ada4H1, BBIIIOJIHATDL 3a/IaHU B O6I]_ICM BUIC.

3. Hemouyeramu SBIISIOTCS:
— HepalroHaIbHBIC TPUEMBI BRIYUCIICHUN U MPE0Opa30BaAHMIA,

— HEOpEeXHOE BHIMIOJIHEHUE 3alCEel, YepTexel, cxeM, rpaduKoB.

7.3. OnleHOYHBIE CpeICTBA ISl MPOBeIeHUsI TeKYIIel aTTecTaluu

Texkymuii KOHTPOJIb MOKET TPOBOIUTHCA B hopme:

— (poHTaIBHBIN OIpoc

— HWHJIWBUYAJIBbHBIN YCTHBINA OIPOC
— TMHUCHMEHHBIN KOHTPOJIb

— TECTUPOBAHUE MO TEOPETHUECKOMY MaTepHaly
— TmpakTthueckas (1aboparopHas) padbora

— 3amura pedepara
— 3aIIUTa BRIMOJIHEHHOTO 3a[aHus,
— pa3paboTka mpobiemMbl Kypca (JI0KIam).

OueHuBaHue NMPU TEK

MU aTTeCTAIlluH

®opma Briaxetus JInunsble [Ipumepsr
arTecTauy | 3HaHMS YMmenus (HaBbiKH) KadyecTBa OLIEHOYHBIX
" CTYJEHTa CPEICTB
YerHbIi KonTpons Onenka Onenka Onenka Bomnpocer
OIpOC 10 | 3HaHUH MO YMEHHUS HaBbIKOB CIIOCOOHOCTH NPUIIAr K TCSA
TeMaM OTIpeNIeIEHHBIM | pa3nyarh paboThI ¢ OTIEPaTUBHO U
npobieMamM KOHKpETHbIE JUTEPATypHBI | KAYECTBEHHO
MOHSATHUS MU OTBEYaTh Ha
WCTOYHUKAMHU | TIOCTABJICHHBIE
BOIIPOCHI
Pedepar KonTtposb Ouenka Ornenka Onenka Tembr
(toxutam) 3HaHUMU 110 YMEHUS HaBBIKOB CIOCOOHOCTH K pedeparon
OTIPEICTICHHBIM | pa3uvaTh paboThI C CaMOCTOATENIbHO | (JTOKJIa/10B)
npobiaemam KOHKPETHBIE JUTEpaTypHBl | i paboTte u IPUIIArarTCs
TIOHSTHUS MU aHaAJINU3Y
UCTOYHUKAMHU | JIUTEPATypPHBIX
HCTOYHHUKOB
KonTpons Onenka Onenka Onenka KoHnTpoasn
Kontpons | 3HaHUS YMEHHUS HaBbIKOB CIIOCOOHOCTH ble paboThI
Has paboTa | TEOpeTHYEeCKUX | paboTath C paboThI ¢ OTIEpPaTUBHO U IPUIIArarTCs
OCHOB MaTeMaTHYecK | MaTeMaTUYeCK | KaueCTBEHHO
MaTeMaTHKH. UM aIllapaToM | UM aImapaToM | pemaThb
JUISE MOCTaBJICHHbIE
o0ecrieueHus Ha MPaKTHYECKUX
pereHus paboTax 3a1auu
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MPaKTUYECKHUX u
3azay. apryMEHTUpOBaT
b PE3YJIbTaThl

le/IMepHBIe TECTOBBLIC 3a/laHMsA: HC ITPCAYCMOTPCHBLI.

IIpumepHbIe BONPOCHI AJIs1 YCTHOTO ONpoca:

1./laiiTe onpeneneHne KOMIUIEKCHOTO YHCIA.

2.JlaiTe onpeieIeHUE MHUMOW €IMHULIBI

3.HaszoBute HaTypanbHbIEC YUCIA.

4.HazoBHTe paliMOHAIBHBIE YHCIIA

5.Ha3oBurte creneHn MHUMOM € TUHUIIBI

6.Kakne KOMIIIEKCHBIE YHCIIa Ha3bIBAKOTCS PABHBIMU

7.Kakne KOMIIEKCHBIE YK CJIa Ha3bIBAKOTCS CONPSKEHHBIMU.

8.Kakne KOMIIJIEKCHBIE YHCIIa HAa3bIBAKOTCS IPOTHUBOITOIOKHBIMU

9.Kak n300paxaroTcsi KOMIUJIEKCHBIE YHCIIa TEOMETPUUECKU

10.JaiiTe onpeneneHrue MOAYJIsI KOMIUIEKCHOTO YHCIIA.

11.Kak HailTH apryMeHTbI KOMIUIEKCHOTO YHCIIa

12.I1epeuncaute HopMbl 3aMHCH KOMIUIEKCHBIX YHCET

13Kak BBINOJHSTE ACUCTBUS HAJl KOMILJIEKCHBIMU YHCJIaMU B alreOpandeckoin
dbopwme.

14.HazoBuTe 4UCIIO COMPSHKEHHOE KOMIUIEKCHOMY ducily Z = 2 - 31 ¥ IEpeMHOKHUB
HUX JalTe OTBET

15.Yemy paBHBI KOPHU KBaJAPAaTHOTO YPABHEHUS C OTPULIATEIBHBIM
JUCKPUMHUHAHTOM.

16.JaliTe onpeaeneHrne KOMILUIEKCHOTO YUCa.

17.3anucars CBOMCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3aTEIIEM.

18.Yto Ha3bIBaeTcs JorapuMom ¢ IpOU3BOJIbHBIM OCHOBAHHEM?
19.3anucath OCHOBHOE JIOTapU(PMUUECKOE TOXKIECTBO.

20.ITocTpouTs rpaduk nokazaresbHON (PYHKIMH C OCHOBaHUEM OoJiblIe 1.
21.Yto HazbiBaeTcs jorapupMupoBaHueM?

22.YT10 Ha3bIBAIOT HATYPAIbHBIM JOraprupmom?

23.3anucath popMyIy Mepexoja oT OAHOIO0 OCHOBAHUA K Ipyromy?
24.HazoBute gpopmyJisl Kpamepa.

25 Ilepeuniciure METO/BI PEILICHUS] CUCTEM JIMHEHHBIX YPABHEHUH C IBYMsI
HEU3BECTHBIMH.

26.1lepeuncnute METOIbI PEIIEHUSI CUCTEM JIMHEMHBIX YPAaBHEHH C TpeMsi
HEU3BECTHBIMM.

27.Ha3oBute CBOICTBA OMPEACITUTENS.

28.Ecnu onpenenuTens paBeH HYJII0, TO CKOJIBKO PEHIEHUH UMEET CUCTEMA
29.Yt0 Ha3bIBaeTCs (PyHKIHEH?

30.Yro Takoe 06nacTh onpeaesieHus U 00J1acTh 3HAaUeHU PyHKITUN?
31.Yro Ha3biBaeTcs pyHKIMEH 0OpaTHON JaHHON?

32.Jlath onpesesieHrue CI0KHON QyHKIUU.

33.ITpuBectu nmpruMepbl 00paTUMBIX (DYHKIIHIA.
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34.IlepeuncnuTh ciocoObl 3aAaHus GQYHKUIUN, UX JIOCTOMHCTBA U HEJIOCTATKU.
35.Yto Ha3bIBaeTcs rpaukoM (pyHKIHH?

36.KakoBbI oco0eHHOCTH TpadUKOB MPSIMON U 0OpaTHOM (PyHKIHH?

37.0T yero 3aBUCUT 00IACTh OMPEICIICHUS CIOKHON QYHKITUU?

38.Kak no rpadguky GyHKIIUNA ONPENCTUTh, SIBISCTCS JIH (PYHKITUS YETHON, HEUETHOM.
39.Y1o Ha3bIBaeTCs MPOU3BOAHON (PYHKIIMU?

40.Yto nokassiBaeT Npou3BoaHas (PyHKIHS B TOUKE?

41.KakoB reOMETpUUYECKHAN CMBICI TPOU3BOIHOM?

42.KakoB (hu3n4ecKuii CMBICI POU3BOIHOM ?

43 .Kakue CBOMCTBA MPOU3BOIHON BbI 3HAETE?

44 .11o xakuMm (hopmysiaM BIYHUCISIOTCS MPOU3BOIHBIE TPUTOHOMETPUUYECKUX
byHKIUN?

45.I1o xakuM (opMyJiaM BBIYUCIISIOTCS IPOU3BOJHBIE CTENIEHHON (PYHKIIMH?
46.1To xakuM (hopmynaM BBIYHCIIAIOTCS IPOU3BOIHBIE TTOKA3ATENbHON QyHKINUN?
47.I1o xakuMm (opmysaM BBIYHCIIAIOTCS IPOU3BOIHbIE JOrapuPMUUIEcKoil PyHKIUN?
48.Kak BBIYMCIISIFOTCS. TPOU3BOJIHBIE CIOXKHON (PyHKIUU?

49.Yto nazpiBaeTcs auddeperimanom GyHKIIu?

50.Y1o HEOOX0IMMO C/IeN1aTh, YTOOBI BBIYUCIUTD AU PepeHran GyHKIIU?
51.Kakoii Bua uMeeT ypaBHEHHE KacaTellbHOW K Tpaduky GyHkiuu y= y(X)?
52.KakoB reomerpuueckuii cMbici auddepenimana?

53.Kakas ¢yHKIIMS Ha3bIBAETCS MOHOTOHHO BO3PACTAIOIICH?

54 Kakas (pyHKIIMS Ha3bIBA€TCS MOHOTOHHO YOBIBatoIe?

55.Kak uccnenoBaTh PyHKIMIO HA MOHOTOHHOCTh?

56.Kakue TOUKM Ha3bIBAKOTCS KPUTUUECKUMU?

57.Yt1o Takoe 3KCTpeMyM (PyHKITUU?

58.Kak uccienoBarb GyHKIMIO HA IKCTPEMYM I10 TIEPBOMY MPABUITY?

59.Kak uccnenoBath (hyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60.Kak BbIUMCIUTH HAaUOOJIbIIEE U HAMMEHbIIIEE 3HAUeHUE (PYHKIIMU Ha
IIPOMEXKYTKE?

61.Yt0 ABNsieTCA OCHOBHOM 3aa4€i HMHTETPAIIBHOTO UCYUCIIEHUSA?

62. Kaxkas ¢pyHKIMS Ha3pIBaeTCS MEPBOOOPA3HON s 3aJaHHON QYHKITUHN?

63. Eciu F(X) — mepBooOpa3Hast s f(X), To KakuM paBEeHCTBOM CBSI3aHBI OHH MEXTY
coboii?

64. ChopmynupyiiTe TeOpemMy O CyIIIECTBOBAaHUH ITEPBOOOPa3HON (HhYHKITUH.
65. IlepBooOpa3Has onpeaensercs HeoqHo3HAYHO. Kak 3T0 HYy>KHO MOHHMATh?
66. Ilouemy mpu MHTErpUPOBAHUU (DYHKIIUIA MOSBISACTCS MPOU3BOIbHAS
MOCTOSIHHAS ?

67. Tlouemy omHa GyHKIMSI UMEET 1EITYI0 COBOKYITHOCTh IEPBOOOPA3HBIX ?

68. Kak 3amucaTh BCIO COBOKYITHOCTh IEPBOOOPA3HBIX (DYHKITHI?

69. Yto Ha3bIBaeTCs HEONPEACICHHBIM HHTEIPATIOM?

70. YeMm otnmyaeTcsi HEONPEAEICHHBIA HHTErPall OT NepBOOOpa3HoON GyHKUIUU?
71. TloueMy MHTETpas Ha3bIBAETCS HEOMPEIEICHHBIM?

72.YT0 Ha3bIBa€TCSI BEKTOPOM B IPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?
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74.Yemy paBeH yroia Mexay BeKTopaMu?

75.Yemy paBHa JjiHa BEKTOpa?

76.YUemy paBHO CKaJIIpHOE MPOU3BEICHUE BEKTOPOB?
77.Yemy paBHO BEKTOPHOE MTPOU3BEACHUE BEKTOPOB?

78. HayasibHOE TIOHATHE CTEpEOMETPHH (OTpeieTICHUEe, OCHOBHBIE TIOHSITHS ).
79.AKCHOMBI CTEPEOMETPUH.

80.CiieicTBUS U3 aKCUOM.

81.B3anMHOE pacnonoKeHue ABYyX MPSIMBbIX B IPOCTPAHCTBE.
82.B3anMHOE pacrooKeHue MpsMON U MIIOCKOCTH.
83.IIpu3Hak nmapaaienbHOCTH NPSMOM U TIIOCKOCTH.
84.IIpu3Hak napaaieabHOCTH ABYX IUIOCKOCTEM.
85.Teopemsl 0 MapajuieNIbHbIX MIOCKOCTSIX.

86.1Ipu3Hak NepreHIUKYJIISIPHOCTH MPSIMOM U TUIOCKOCTH.
87.YpaBHEeHUS TIIOCKOCTHU (00111€€).

88.IIpu3Hak nepneHAUKyYIAPHOCTH ABYX INIOCKOCTEM.

89.¥Y ciioBue nmapajuieIbHOCTH JBYX INTIOCKOCTEH.

90.Y cnoBre NeprneHINKYISIPHOCTH IBYX INIOCKOCTEM.
91.¥Yron mexny AByMs INIOCKOCTSIMU.

92 ITapameTpHuuecKOe YpaBHEHHUE MIPSMON B IPOCTPAHCTBE.
93 .Kanonnyeckoe ypaBHEHHUE IPSIMOM B POCTPAHCTBE.
94.Yr1o Ha3bIBAE€TCS MHOTOIPAHHUKOM?

95 .ITpuBeaure nprMepsl MHOIOTPaHHUKOB?

96.UT10 Ha3bIBACTCS TEJIOM BpaIleHUs ?

97 IlpuBeauTe IpUMEPHI TEJI BPALLICHHUS.

IIpuMepHBbIEe KOHTPOJIbHBIE PA0OTHI
KonrpouasHas padora Nel no reme «KopHu, crenenu, Jorapupmbn
BapuanTt Ne 1

1. Beruucaure:
2 1
a) 5—(27)3:(8)s;
6) 23/9-3324;

B) 2033
Y375’
r) 2-logs 10 — logs 4;
)1) 3210g3 5;
2 logZ%—logZ%
log, 256
2. YnpocTurte BbIpaKeHHE:
7
) 8k3k§ 6) 6/a22
a) ——; e
k_% ’ %/a_s
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3. BeImmosiHUTE NEUCTBUA:

logo’l 0,005 - logO,l 0,05

1. Beruucnure:
2

27\3
2 (5)"
6) 4 - 325 - 2 - 1/40;
B) V36 - 24 - 54;
r) 2-log; 6 —logs 4;

)1) 4310g4 3;
e) 1110g2 4+logq4 2

2. YrpocTurte BbIpaKeHHE:

Bapuant Ne 2

a) (32x~197s; 6) /3247 - Vad.

3. BeImmosiHUTE N1EVCTBUS:

1
logg 45

log,s 5 +

BapuanTt Ne 1

1. Bemuucnwure:

a) 2- (0397,
6) V18- /—12;
B) V12 - 32 - 36;

r) 4-log,2-log, 4 + 2,

I[) 10g5 200 — 10g5 8,
e) 104—310g10 5.

2. Yrpocturte BbIpakKeHHE:

IIpumepHbIe NpaKTHYECKHUE 3aIaAHMS:
3amanmue 1:

2 3
2, 3
2) w; 6) ¥2n13 - V8n3.

a3
3. BeimosHuTe 1ENCTBUA:
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17
10813 17 - 10813 1_69

Bapuant Ne 2

1. Beruucnure:

2 1
a) 3-83 — (82%)3;

6)0,5- |22

15
B) V16 - V4 — 23/27;
r)loggs 6 —loggs 12;

) logs 8 4
logs 2 '

e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YTIpoCTHUTE BBIpaKEHUE:

7 2
-z = 17 34
a) y3-ys; 0) Vx25: Vx16,
3. BeImosiHuTE IEUCTBUA:

17
10g13 17 - 10g13 E

3aganmue 2:
BapuanTt Ne 1
BorauciauTh npenensl:

2 _ [ 2 _ 3
1m0 ey iy 97X g g R Tl gy 2XO XA
x5 3x° —16X+5 53 \/2x -1 >3 377 0 3% + X7 +1
. 2x*-5x-3
5. Beruucnure nipenen Gy lim ——————nupux, =3 1 X, = .
petet yHKIt JI o ax _15 "% ’
Bapuant Ne 2
Beraucnutes npenernsr:
2_ _ 2 4_ 3
Lm P XES g i X g gt X g gy X X A2
x—1 3X _2X_1 x—0 /3+X_ /3_)( x—0 X2 x—n ¥ _8X +1
. AX2—Tx-2
5. Beruncauts npeaen GpyHkiuu lim ———npux, =0 u X, = .

x>% 2X% —X—6

IIpuMmepHbIe caMocTOATEIbHBIE PA0OTHI
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Pao6ora 1:
Bapuant Ne 1
1. Beruucnure:

T T T
2tg(—) -[tg — +cos—
2 9(4)[93+ 6];

. 3
CoSx —2sin —

cos” 336° —cos® 156° +1g100° - tg350° tg®18" |
tg272° + ctg?162° 2

. 3 7 3r 3r
B) sin(a — f), COSax=—,C08f=——, —<a<2r U T1<fP<—,;
) sin(a — B),ecucosa c Yij £ a<2r U rt<pf 5

0)

3 /1
r) cosZa,ecﬂuCOSa:g U O<a<5.

tg150° sin 200°
c0s320°ctg140°

3. Bpruucnaute 3HaUY€HHE OCTAJIBHBIX TPUTOHOMETPUYECKHX (PYHKIUMH yria o,

3 37
€clIn ctga:? U 7z<a<?.

2. OmpenenuTe 3HAK BbIPAKCHUS:

sin’ (Bl ) in? (—a)

: -1.
2

4. JlokaxuTe TOXKJIECTBO:

5. Ympocrure: sin(a —2rx)- cos(%ﬂ —a)+tg(r—a)-tg (%ﬂ +a) +cos’ (% -a).

Bapuant Ne 2
1. Bemuucnwure:
sin® x —3c0s? x
a) Y=7-2 2
25In° X +C0S“ X
. 137 177 227 3’
0) sin(—=—) +cos(——) +tg(——) —ctg(——) ;
)(6) (3)9(3) 9(4)

, €CJIIN tgx = 3,

B) tg(a + ), ecmu Ctgazg, 0<0{<%;

a 3 3
I') COS—,ecmuCoSQ=— U —<a<27.
2 5 2
sin145° ctg250°
c0s315°tg200°
3. BberuncnuTte 3HaueHHWE OCTAJbHBIX TPUTOHOMETPUUYECKUX (DYHKIUN yria o,

2. OmpenenuTe 3HAK BHIPAKCHHUS:

4
€ClIM COSa=—— U —<a<r.
5 2
4. JlokaxuTe TOXKICCTBO: tga -tgf + (tga +tgp) -ctg(a + B) =1.
5. Vmpocture: cos(Z)-cos(Z) —sin(Z)-sin(Z).
p (4) (6) (4) (6)
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PabGora 2:

1°, c' =
20. (Xa)/ —
B wactnoctn, X =
(XZ r_
(X3 r_
(Vx)' =
)
X
30, (kx +b)" =
o (@)=
B uactHOCTH, (") =
5. (log, x)' =
B yactHOCTH, (Inx)" =
(Igx)' =
6°. (sinx)' =
7°. (cosx)' =
Pabora 3:
3anucaTh TaOJUYHbIE HHTETPAIIBI:
1°. _[de =
2°. I X dx =
3, (¥
X
4°, Jaxdx =
5°, fcos Xdx =
6°. Isinxdx =
dx
7°. =
J. c0s? X
dx
8°. =
I sin? x
9°,

jiz
Ja? —x2

8e. (tgx)" =

9. (ctgx)' =

10°,  (arcsinx)' =

11°,  (arccosx)' =

120, (arctgx)’' =

130, (arcctgx)’ =

[MPABUJIA IUDPDEPEHIIMPOBAHIM A
14°,  (U+v)' =

15°. (u-v)' =
16°. (uv)' =
17, (cu)' =

18°. '
ujy_
g

2)-
B wactHOCTH, v .
I[TPON3BOJHAA CJIIO2KHOU ®YHKIIWN

190, fle(¥) =

B ywacTHOCTH, J-dx =

X
B yvactHOCTH, J'e dx =
dx
B wactHOCTH, I =
V1-x?
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dx

B yactHocTH, j =

1+ x°

7.4.01eHOYHBIE CPeCTBA VISl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTAlNu
[IpomexxyTouHas aTTecTanms

. JInuneie [Tpumepsl
®opma [IpakTrueckuit
aTTecTALI 3HaHUSA YMmenus ONBIT (BITAETD) KauecTBa OIICHOYHBIX
CTYJEHTa CPEICTB
Huddepen | Kontpons Onenka Onenka Onenka KontponbHas
LMPOBAHHBI | 3HAHUS YMEHHsI peuiaTh | HaBBIKOB criocobHocTu | pabota
ii 3aderT (B | OCHOBHBIX THUIIOBbIC JOTHYECKOTO rpaMOTHO U | IpUjaraercs
BUJIE onpejeNeHul, | 3agadu B | MBIIUJICHUSI TPHU | YETKO
KOHTPOJIbH | TEOpEM, obnacTtu peleHny  3a/a4 | U3J1arath
oii pabotsl) | hopmy, npodeccuoHaNb | B obyacTu | marepuan B
NpaBUiI W Tp. | HOK npodeccuoHagb | MUCbMEHHOM
B MaTeMaTHKEe | JACSITENbHOCTH. | HOU BUJIE
Oruenka NeSATeTbHOCTH
YMEHHUS
MTOHUMATH u
YMETh
MPUMCHITh Ha
MIPaKTUKE
TEOPETUYECKU I
MaTepuan
DK3aMeH KonTpomns I'pamoTHO Ornenka Bomnpocslt  u
3HAHUS u3narathb CIIOCOOHOCTH | OHMIIETHI
OCHOBHBIX TEOPETUICCKHIA rpPaMOTHO U | IPUJIAraroTCs
ompeseNieHul, | MaTepual u YEeTKO
TEopeM, yMeJIo u3JaraTh Xon
dbopmy, MPUMEHSITh €Tro pelieHus
MpaBWI W TIp. | IPH  PEHICHUH 3amad B
B MaTEeMaTHKE | MPAKTHYECKUX obnactu
3a1a4 npodeccuona
JIbHOU
JESTeITBHOCT
u
apryMEHTHPO
BaTh
pe3yIbTATHI

7.4.1 llpumepHbIe BONPOCHI I/l POBeAeHHUsI POMEKYTOUYHOI aTTecTalMu:

1. Ilenbie m pamuoHandbHble 4Yucia. JlelcTBUTeNnbHBIC Yuciaa. AOCOMIOTHAS M
OTHOCHUTEJIbHAS TOTPEIIHOCTH.

2. KopHu u crenenu, ux cBoicTBa.

3. Jlorapudm: onpenenenue u coiicTBa. Buasl morapudmos. [IpaBuna aeiicTBuii

c Jiorapudmamu.

4, Jlorapudmuyeckue ypaBHeHUs U HepaBeHCTBA. CrIOCOOBI peIIeHUs.
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5.  lloka3zarenbHble ypaBHEHMs U HepaBeHCTBA. CIOCOOBI peIIeHHUS.

6. Pannannas mepa yria. COOTHOIIEHHS MEXTy T'palyCHOW U paluaHHON MepamMu
yria. CHHyC, KOCHHYC, TAHT'€HC, KOTAHIE€HC Yucia. TpuroHoMerpudeckue (QyHKIIHH
YHUCJIOBOI'O apryMEHTa, 3HAKU UX 3HAUCHH.

7. OcHOBHBIE TPUTOHOMETpPUYECKHUE TOXAecTBA. PopMyiibl puBeaeHUs. CuHyc u
KOCHHYC JBOMHOTIO YIJIa.

8.  IIpocreiimue TPUTOHOMETPUUYECKUE YpaBHEHUS. Pemenue
TPUTOHOMETPUUECKUX YPaBHEHUI

9. Oynkuuu. CnocoOwsl 3amanust ¢yHkiuuu. CpoiictBa (ynkumii. CroxxHas
GbyHKIUS.

10. Crenennas QpyHKUHS: ONpEEICHNE, CBOWCTBA U TpaduKu

11. TlokazatenbHast GyHKIMA: ONpeIesieHne, CBOMCTBA U TpadUuKu

12.  Jlorapudmuyeckas QyHKIUS: onpeeeHIe, CBOMCTBA U rpaduKH.

13. CuHyc, KOCUHYC, UX CBOMCTBA U TpaduKmu.

14. TaHreHc, KOTaHI€HC, UX CBOMCTBA U Ipa(UKHU.

15. TIlpeoOpazoBanusi  rpadukoB. [lapamnenpHblii  TEpeHOC,  CUMMETPUS
OTHOCHTENFHO OCEH KOOPIWHAT M Hayasla KOOPAHHAT, PACTSHKECHUE U CXKATHE.

16. IIpousBoaHas: ompeaeeHne, FeOMETPUIECKI U (PU3UUECKUA CMBICIT.

17. TlpaBuna u Gpopmyinsl auddepeHupoBanus GyHKINN.

18. HeobOxoaumbie ¥ JOCTATOUYHBIC YCJIOBHUS BO3pAacCTaHUsS U yObIBaHUS (DYHKIIHH,
CYLLECTBOBAHMSI SKCTPEMYMA.

19. HeobOxoaumbie ¥ JOCTaTOYHBIC YCIOBUS BBITYKIOCTH U BOTHYTOCTH rpaduka
¢bynkuuu. OnpeaeneHue TOUKy neperuoa.

20. Hawubonpiiee n HaMMeHbIIIee 3HaUCHUs (HYHKIIUU HAa TPOMEKYTKE.

21. OO6mas cxema mocTpoeHus rpadukoB PyHKINNA ¢ TOMOIIBIO POU3BOIHOM.

22. llepBooOpazHas: ompenenenne. HeomnpeneneHHbI WHTETpAN: OMpEICICHUE U
CBONCTBA.

23. ®opmynsl  uHTerpupoBaHus. CrocoObl BBIYUCICHHUS  HEOMPEIEIEHHOTO
WHTErpana.

24.  OmnpeneneHHbIN HHTETPA: ONpeIeTICHIE, TEOMETPHUECKUNA CMBICT M CBOMCTBA.
25. KpuBosuMHEWHas Tpanemnus: MOHSATHE, CHOCOObI BBIUMCICHHS IUIONIAAN C
MIOMOIIIBIO OTIPEACTIEHHOTO HHTETpaIa.

26.  OCHOBHbIE IOHSATHSI KOMOMHATOPUKH.

27. Cobbitus. Knaccuueckoe ompeneneHue BEpOSITHOCTH. TeopeMbl CIOKEHUS U
YMHOXEHHUS BEPOSATHOCTEM.

28. Bekrop: ompeneneHne W JIeWCcTBUA Hajx HuMH. CBOWMCTBAa ACHCTBHM Ha
BEKTOPAMHU.

29. Ilouatue npsIMOYTOJIbHOM JE€KApTOBOM CUCTEMBI KOOPJMHAT Ha MIIOCKOCTU U B

npocrtpancTse. [IpaBuiia neicTBUi Hal BEKTOPAMHU, 3aJaHHBIMU KOOPAUHATAMMU.
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30. OcHOBHbIE TTOHSTHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUM U CIIEICTBUS U3
HUX.

31. B3zaumHOE pacmoJio’K€HHUE MPSMBIX, MPSIMON U MJIOCKOCTH, ABYX IIOCKOCTEH B
npocTtpancTBe. OCHOBHBIE TEOPEMBI O TAPAJUIETLHOCTH MPSIMON U TNIOCKOCTH.

32. Ilomsitue yrma  MeXAy  CKpeUIMBalOIIUMHCS  HpsMbIMU.  [Ipu3Hak
napajyieIbHOCTH JIBYX IIOCKOCTEH, CBOMCTBA MapauIeNIbHbIX IIOCKOCTEH.

33. IlepneHauKyasIpHOCTh MOPSIMOM M TUIOCKOCTH.  3aBUCHUMOCTb  MEXAY
NapaJyieIbHOCTBIO U MEPICHIUKYIISIPHOCTHIO IPSIMBIX U TIOCKOCTEH.

34. llepnengukynsap u HakjaoHHas. OCHOBHBIE TEOpPEMBbl O TMEPHEHAMKYJSpPE U
HAKJIOHHOM.

35.  VYrom Mexay npsaMoi U MI0cKocThio. Teopema o Tpéx mepneHauKyIspax.

36. Ilonatus AByrpaHHOrO yria, JMHEHMHOTO yrjia, yria MEXAY IUIOCKOCTSIMHU.
OCHOBHBIE TEOPEMBI.

37.  llepneHAMKYJISAPHOCTH ABYX INTIOCKOCTEH.

38. Muororpannuk. [ToBepxHOCTh MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHUKH.
39. Ilpusma: onpenenenne u Buabl. CeueHue B mpu3Max.

40. [lapamnenernumen. Ceuenue B mapaenenumnene. OCHOBHBIC TEOPEMBI.

41. TIlupamwuna: onpenenenue. [IpaBunbHas nupamuaa.

42. llwmuHIp v KOHYC: onpenesieHue u cBoiictBa. CeueHusl.

43. Illap u cepa: onpeneneHue U CBOMCTBRA.

44, OOBEeM reoMeTPUUYECKOTO Tea: MOHATHE U OCHOBHBIE (DOPMYIIBL.

7.4.2. IlpumepHble 3a1a4u VIS POBeIeHUs TPOMEKYTOYHOM aTTecTAlMH

Bapuant Ne 1

Pemmte ypasrenue: (x — 3)? + (x — 4)? — (x — 5)% — x = 24,
6x+2>3x—4,

2x+1>4x—7.

Pemmure cucremMy ypaBHEHMH C TMOMOLIBIO OIPEACIUTENEH CUCTEMBI:

5x + 3y + 3z =48,

2x + 6y — 3z =18,

8x — 3y + 2z = 21.

4, Pemure ypaBaenus: a) logs x = 2logs 3 + %logs 49 — §l095 27,
0)9* —2-3* = 63.
sin? (%)+tg3(g)—2 cosZ

1.
2. Pemnte cucteMy HEpaBEHCTB: {
3.

5 Breruucnure: -
' : 2(T 3(T\_5 iy
cos (4)+ctg (6) 2 sing
6. Beruucnure 3HavYeHHE OCTANBHBIX TPUTOHOMETPUYECKUX (PYHKIUN yria a,
. 3 T
eclii Sin @ = —ZI/IE< a <.
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7 Zq +ZZ
. Jlns 3amaHHbIXZ,, Z, Z3, Z4 BHIUUCIUTH BHIPAKEHUE ——

, €CIIN

Z1 = 3+ i,Zz =-2 +3i,Z3 = 4‘_2i,Z4 = 41.

Bapuant Ne 2
1 Pemute ypaBuenue: (5x +4)(5x —4) —10(x — 2) = 4
2. Pemnre cucteMy HEpaBEHCTB: {3x - 8<2x—10,
2—5x = 6 — 6.
3 Pemmure cucremy ypaBHEHMHM C TMOMONIBIO OINPEACIUTENEH CUCTEMBI:

5x—-3y+4z =6,

2x —y—2z =0,
x—2y+z=0.
4.  Pemmre ypaBHenus: a) log? x + log x = 6;
5 1

2

2
6) 5¥*1 —3.5%72 = 122
3ctg§+tg§-(tg%+sin§)-

5. Beruucnure: —
2—CcoST—2 smg
6. Brruncnure 3HaueHUE OCTaJbHBIX TPUTOHOMETPUUECKUX (GYHKIMN yria o,
V3 3w
€CJIN COS & =S Hu <a<?2m.
—Z
7. JInd 3aiaHHbIXZ,, Z5, Z3, Z4 BBIYUCIIUTH BLIpa>I<eHI/Ie p— , €CJIU

zy=-3—1,2,=2—2i,z23 =3+ 21,2z, = 5.

7.4.3 IlpumepHbIe 3aJaHUS AJ51 NOATOTOBKH K 3K3aMeHY

1. [ToctpouTts rpaduk GyHkuun y=3-2
2. [TocTpouts rpaduk pynkuuu y = 3 + sin 2x.
3. Haiinure ob6nacts onpenenenus pynkinuun y = log,(8 —x), y =vx+ 1.
4. Uccnemyiite GyHKIMIO Ha YETHOCTh Y = X% COSX.
S. Haiitu f°(1),ecnu f(x)=i+4eX
2 X
6. Haiitu npousBonnyio pynkmun f(x) = X2 +Inx+ -

3 2
7. Haiinute Mmakcumym QyHKIUM Y = ); + X2 —-2X— 2;

8. Haiitu Touku nepernda GyHKIIUN Y = L
x°
Q. Haittn HeonpeneneHHbIid HHTErpal: ( — de
0s?x |
. . +
10. HaiiTu HeonpeneICHHBIN UHTETPAT: (j
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3

11. BbIYMCIHUTH ONIPENEIECHHBIN HHTETPal: _[ (3x* + x)dx
2

12.  BBIYUCIHTH IUIOMIAIL GUTYPBI, OTPAHMICHHOM JIMHUSIMHA Y = X%,y = 2 — X
13. B mkone 1254 ygammuxcs. U3 aux 1200 ¢ xopomreli ycneBaemocThio. Haiitu

BEPOSITHOCTh TOT'O, YTO HAYTa]l BEIOPAHHBIN YUYEHUK Oy/JeT HEyCIEBAIOIIHM.
14. CkonbkuMmu croco0aMu M3 25 yYEHHMKOB KJlacca MOXHO BbIOpaTh 4 IS

y4acTHsl B IPAa3AHUYHOM KOHLEpTE?
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7.4.4 IlpuMepHbIe OMJIETHI 1JIS IPOBEAEHNUs IK3aMeHa

1920

MUWHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUA P®
denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00Pa30BaTENbHOE YUPEIKICHUE
BBICILIET0 00pa30BaHus
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET»

(®I'bOY BO KyoI'Y)

HNucTnTyT cpeanero npogeccHOHAIBLHOI0 00pa3oBaHusA

BUWJIET Ne 1
1. Llenpie u panroHanbHbIE YKcia. JlelicTBUTENbHBIC Yncia. AOCOMIOTHAS U
OTHOCHUTEJIbHAS TIOTPEITHOCTH.
2. [IpsimoyromnpHas (iekapToBa) cCUCTEMa KOOpAUHAT B IpocTpancTBe. Dopmyria

pacCTOSHUSA MEXAY JBYMS TOUKAMU. Y paBHEHUE CEPBI.
3. Ha skx3amene 60 OunetoB, Anapei He Blyun 3 U3 HuX. Haliure BeposiTHOCTH TOTO,

4qTo EMY IIOoMMaJgcTCA BBIy‘IeHHLIfI Ooujer.

IIpencenarens npeAMETHOM (LIMKIIOBOM) KOMUCCHH 92.C. Ero3zapos

1920

MUWHUCTEPCTBO HAVYKWU U1 BBICHIEI'O OBPA3OBAHUSA PO
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTENIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET
(®I'bOY BO Ky6I'Y)

HNucTutyT cpenHero npogecCHOHAIBHOIO 00pa3oBaHus

BUWJIET Ne 2
1. CreneHu ¢ pallMOHATIBLHBIMU TIOKA3aTEISIMH: ONPEICIIEHUE U CBOICTBA.
2. BekTops! B mpocTpaHCTBE: ONpEICTCHNIE U ICHCTBUS Ha/l HUMH.
3. CKOJBKUMH CITOCOOAMH MOKHO M3TOTOBUTH TPEXLBETHBIN (h1ar ¢ TOpU30HTAIHLHBIMU

M0JI0CAaMU, €CIIM UMEETCsl MaTepuai 7 pa3IndHbIX [BETOB?

[Ipeacenarens npeaMeTHON (IIMKJIOBOW) KOMUCCHH 2.C. Erozapos
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8.OBYUYEHMUE CTYJAEHTOB-UHBAJINJI0OB 1 CTYAEHTOB C OT'PAHUYEHHBIMU
BO3MOXKHOCTAMMU 310POBbS

[Topsimox 0OyueHHUs] MHBAJIMIOB M CTYIEHTOB C OTPAHUYEHHBIMU BO3MOKHOCTSIMH OIIpeJIeNIeH
«ITonoxxennem KyOI'Y 00 oOyueHHH CTYJEHTOB-MHBAJIHIOB M CTYJCHTOB C OTPAHUYCHHBIMU
BO3MO>KHOCTSIMU 37J0POBbSI».

Jlnist U1 ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBSI IIPETyCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YUYUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 310POBbS TAKHX JIUL.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmoTpeno
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Penenszus
Ha pabouyro mporpaMmmy yueOHOM TUCIUTUTUHEI
BJ1.03 MaremaTuka
it cneranbHoct 54.02.01 J{uzaiin (o oTpaciisam)

PabGouass mporpamma yueOHoW muctmummabl BJ[.03 Marematuka paspaboraHa Juis
cryaeHtoB cnenuaigbHocTH 54.02.01 [luzaiin (mo oTpacisM) cpeaHero mnpodeccHOoHaNTbHOTO
obpazoBanus (naigee CIIO) Ha ocHOBE MPUMEPHOW MPOrpaMMbl 001IE00pa30BaTEIIbHON y4eOHOM
JUCIUIUIMHBL «Martematuka: anreOpa W Hadajda MaTeMaTH4YeCKOro aHajiu3a; TeOMETpus» st
npodeccuoHanbHBIX ~ 00pa3oBaTeNbHBIX  OpraHu3anuii, pekoMeHaoBaHHON — denepanbHBIM
roCcy/apCTBEHHBIM aBTOHOMHBIM yupekaeHneM «DenepanbHblii HHCTUTYT Pa3BUTHSL 00pa30BaHUS»
(OrAy «®HPO») B KauecTBe NPUMEPHOW TMpOrpaMMbl Ui pealu3alil  OCHOBHOM
npodeccuonanbHoi o6pazoBarenbHoii mporpammbsl CIIO Ha 6a3e 0ocHOBHOrO 0011eT0 00pa30BaHUs
C ToNyyeHHeM cpenHero oOmero oOpaszoBanus. Ilporoxkonm Ne3 ot 21 wmrons 2015r.
Perucrpanmonnsiit Homep peuensuu 377 ot 23 uroinst 2015t. DI'AY «DUPO».

VYuebnas mucummumHa bJ[.03 Marematnka u3ydaercss B Lukie 00meoOpa3oBaTeIbHOM
MOJTOTOBKK y4eOHOro TuiaHa B 4acTu 0a30BbIX auciuiumH bJl. OOydyenune mpoBoauTcs Ha 0Oase
OCHOBHOTO O0IIero oO0pa3oBaHMsS W HAIEJICHO Ha MOJyYeHHE CpeaHero oOmiero obpa3zoBaHUS.
Pabouas mporpamma coctaBieHa sl O9HON (POPMBI OOYUICHHS.

[TporpamMmma coctaBiieHa KBIA(DHUIIMPOBAHHO, OTIMYACTCS CUCTEMHBIM IOAXO0IO0M. B Hel
OXBa4YCHBI BCE OCHOBHBIC BOIIPOCHI IO JAaHHOW JHCHUIUIMHE, MpodecCHOHATbHAs 3HAYUMOCTD
KOTOPBIX, TIpU TMOATOTOBKE KOMIIETEHTHBIX CIEIHAUCTOB, OCOOCHHO Benuka. Buabl
BHEAY/IUTOPHBIX CAMOCTOATEIBHBIX pPabOT TMO3BOJAIOT OOOOLIUTH W YrIyOUTh H3ydaeMbId
MaTepuai, U HalpaBJiIeHbl Ha 3aKPEIJICHHEe YMEHHsS [MOMCKA, HAKOIUJICHUSI U 00paOOTKU pa3IUYHbIX
MCTOYHUKOB MH(POPMAITIH.

Cucrema 3HaHMII U yMEHUH, 3aJI0KEHHAs B COJIEP)KAHUHU, CIIOCOOCTBYET MPUOOPETEHUIO
MPAKTUYECKOTO OIbITa M COOTBETCTBYET TpeOOBaHUSM K pe3ylbTaTaM OCBOCHUS IpeIMETa.
[TactiopT mporpamMmbl 000CHOBAHHO U TTOJTHO OTPaXkaeT COJIepKaHue JUCIUILTNHBL, €€ POJIb U MECTO
B MOJTOTOBKE CIEIUAIIMCTA CPEJHETO 3BEHA, PAaCKPBIBACT MU U 3aJa4d YIeOHOH TUCITUTUIMHEI.
OmnpeneneHbl TpeOOBAHUS K YMEHUSIM M 3HAHHSIM CTYJICHTOB.

Pabouas nmporpamma paccuntana Ha 168 wacoB. JlaHHOE KOJIMYECTBO YacOB, BBIJICIICHHOE HA
OCBOCHHUE yUeOHOW TUCIMILIMHBI, TTO3BOJIUT MOJYYUTh HEOOXOIUMBIC 3HAHUS U YMEHHS, KOTOPHIE
MOKHO TPHMEHSATH B JalbHEHIIEM Ha TpPaKTHKE. TeMaTWdecKWd IIaH MMEET ONTHMAaTbHOE
pacmpesieieHue 4YacoB MO pa3jeliaM M TeMaM 1Mo O4yHOW (opme oOydeHHs, B COOTBETCTBUU C
yueOHBIM TIaHoM. Kaxapiit pa3aen mporpaMmbsl OTpaXKaeT TEMATHKY U BOIIPOCHI, TIO3BOJISIONIUE, B
MOJTHOM 00beMe, M3y4nuTh HEOOXOIUMBIA TeopeTudeckuii marepuan. [IpoBegeHne MpakTHYECKHX
3aHITHIA, TPETYCMOTPEHHBIX padoyeil MporpaMMoOid, MO3BOJISIIOT 3aKPENUTh TEOPETUUECKUE 3HAHUS,
MpUOOpeTEeHHbIC TPU U3YYCHUH JaHHOW AUCIUILIHHBL.

W3yyenne mucuunianHbel «MartemaTtruka» crnocoOCTBYeT 3(pPEeKTUBHON M KauyecTBEHHOMH
MOJITOTOBKE MOJIOJBIX CHEIHAIUCTOB. Pabouass mporpamMma COAEPKHT MUHUMYM JIUTEPATYPHI,
HEOOXOUMOM /ISl U3yueHUs] TaHHOW JAUCHUIUTHHEL. Pa3paboranHas pabouas mporpamMma yueOHOM
JUCITUTUIMHBL  «MaTemMaThkay PeKOMEHIYeTCsl IS HCIOJb30BaHUS B y4eOHOM IIpollecce MpH
MOJArOTOBKE 0Oy4Jaromuxcs no cnenuanbaoctu 54.02.01 J{uzaiin (1o oTpacisim).

Penensenr:

Loyenm xkagedpvl ungpopmayuonrvix

00pasoeamenvHbIX MexXHOI02Ul akyibmema 0.5 Bososmme
Mamemamuxu u komnviomeprwix nayk @I' 50Y BO j{‘._(/ g
«KybI'Vy, k.n.H., 0oyenm



Penenszus
Ha pa0o4y10 NnporpaMmMy y4eO0HOM THCIUIIIHHBI
BJ1.03 MaremaTuka
s cneunanbHocTu 54.02.01 Au3aiin (o oTpacisim)

PaGouast mporpamma yuebnoit muctumiuasl bJ1.03 Marematuka paspaboTtaHa Ui CTYICHTOB
CIIENIMAILHOCTH CpeiHero npodeccuoHanbHoro oopazoanust 54.02.01 Jluzaiin (o otpacisim) (nanee
CIIO) wna ocHoBe IlpumepHoil mporpamMmbel 00IE00pa30BaTEILHON YUEOHOW JIUCIUTIIUHBI
«Matemaruka: anreOpa W Hayaja MaTEeMaTHUYECKOTO aHAIN3a; FE€OMETPHs» A HMPOQecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHU3alui, pekoMeHaoBaHHOUW DexepanbHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM
yupexnenueM «®DenepabHbIii UHCTUTYT pasButus oOpazoBanums» (PIAY «DUPO») B kauecTBe
MIPUMEPHOU TTPOTPaMMBI [T pealln3alid OCHOBHOM MPOo(decCHoHaTbHOM 00pa30BaTeIbHOM MPOTPaMMBI
CIIO na 6a3e OCHOBHOTO O0OIIEro 0OOpa3oBaHUS C IOJYYCHHEM CpeaHero oOmero oOpa3oBaHUS.
[Tporokon Ne3 ot 21 utonst 2015r. Peructpannonnsiii Homep peuensuu 377 ot 23 utonst 2015r. ®I'AY
«OUPO».

VyeOnas nuctummHa bJ[.03 Marematuka wu3ydaercss B 1LukiIe 0O0meo0pa3oBaTeIbHON
MOJITOTOBKM y4eOHOro miaHa B 4yacTu 0a3oBbix aucuuiuinH bJl. OOydenue mpoBoautcs Ha 0ase
OCHOBHOTO 0011eT0 00pa3oBaHMs U HAIlEJIEHO Ha MOJyuYeHHUe cpeaHero oduiero oobpazoBanus. Paboyas
nporpaMmma CoCTaBJIeHa JJisi O4YHOM (HOPMBI O0yUYEHHS.

[Iporpamma cocTaBiieHa KBaJU(PHUIMPOBAHHO, OTJIMYAETCS CHUCTEMHBIM MOAXO0I0M. B Heilt
OXBAa4Y€HbI BCE€ OCHOBHBIC BOIIPOCHI 110 I[aHHOfI JAUCIHHMITIIIMHE, HpO(bCCCI/IOHaJ'II)HaH 3HAYUMOCTb KOTOPBIX,
Ipyu  MOArOTOBKE KOMIICTCHTHBIX  CIICHHUAIIMCTOB, 0COOCHHO BeEJHKA. BI/II[BI BHCAYAUTOPHBIX
CaMOCTOSITENIBHBIX Pa0OT MO3BOJISIOT O0OOIIUTH U YIITyOUTh M3ydaeMblii MaTepual, ¥ HaIpaBICHbl Ha
3aKperieHHe YMEHUs MMOMCKA, HAKOTUICHUSI U 00pa0OTKH pa3iIMyHbIX HCTOYHUKOB HH(POPMAIIUH.

Cucrema 3HaHMH W yYMEHH, 3aJI0)KEHHAs B COJAEP)KAHHH, CIIOCOOCTBYET NPHOOPETEHHUIO
NPAaKTUYECKOTO OMbITa M COOTBETCTBYET TPeOOBaHUSIM K pe3ysbTaTaM OCBOeHHs mpeamera. [lacmopr
OporpaMMbl  OOOCHOBAHHO M IIOJHO OTPa)XkaeT COJACp)KaHHe AWCUUIUIMHBI, €€ pOJb W MEeCTO B
MOJTrOTOBKE CIIEIMAJICTAa CPEJHEro 3BEHA, PAcKphIBaeT MedM W 3aJauyd y4eOHOH JUCLUIUIMHBI.
OHpeI[e.HCHBI TpC6OBaHI/IH K YMCHUAM U 3HAHUAM CTYJICHTOB.

PaGouas mporpamma paccunrana Ha 168 gacoB (B ToM umncie 156 yacoB ayuTOpHOU pabOTHI).
JlaHHOE KOJIMYECTBO YacOB, BBIJICJICHHOC HA OCBOCHHE YYCOHOH MUCIMIUIMHBI, TIO3BOJIUT MOJIYYUTh
HCO6XOI[I/IMI>IC 3HAaHUA W YMCHHS, KOTOPLIC MOXHO I[PUMCHATL B I[aJIBHeI;'IIHeM Ha TIPAKTHKEC.
TemaTndeckuil TIaH MMEET ONTHUMAJIBHOE paclpelelieHHEe YacoB IO pa3ieiaM W TeMaM IO OYHON
¢dopme oOyueHHs, B COOTBETCTBUM C Yy4eOHBIM TUIaHOM. Kakaplili pas3zmen mporpaMMbl OTpaskaer
TEMAaTUKy W BOIPOCHI, TO3BOJIIONIME, B TMOJHOM OOBbEME, M3YYHTh HEOOXOAWMBIA TEOPETUYECKUI
matepuai. [IpoBeneHne MpakTUYECKUX 3aHATHH, TPEAYCMOTPEHHBIX paboueii mporpaMMoi, O3BOJISIOT
3aKpenHTh TEOPETUUECKUE 3HAHUS, NMPHUOOPETEHHBIE NMPH W3YYEHUH TaHHOW IUCUMIUIMHBI. M3ydeHue
JUCHUIUIMHBL «MaremaTuka» crnocoOCTByeT Y(PQPEKTHBHOM M Ka4eCTBEHHOH MOJArOTOBKE MOJIOJBIX
cnenuanucToB. Pabouas mporpamMma COAEp>KUT MUHHUMYM JIUTEpPaTypbl, HEOOXOIUMOMN JUIS M3yUEHHS
IIaHHOﬁ JAUCIIUITIJINHBI.

Pa3zpaboranHast pabouasi mporpamMma y4eOHON TUCHHMIUIMHBI «MaTeMaTHKay PEeKOMEHIYETCs
JUIS HUCTIOJIb30BaHKsI B YYeOHOM TMpoIecce MpU MOJArOTOBKE OOYYaroIMUXCs IO CIEeHUAIbHOCTH
54.02.01 JInzaiin (10 oTpacisam).

Hoyenm kagedper  coyuanenwix, 2YMAHUMAPHBIX U
€CmecmeenHro - Hayynwix oucyuniun @I'EOY BO m 1/&: BI'M
CK® «PI'VII», x.n.u., doyenm ‘ ,/./4 e
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