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1. MACIHIOPT PABOYEM NPOT'PAMMBI YUEBHOM JIUCIIATIIIMHBI

1.1. ObaacTh NpMeHeHHUs MPOTPAMMbI

YyeOnast mucruiimHa «MaTemMaTuka» SBISIETCS  00S3aTebHON  YacThIO
o0mieo0pa3oBaTeILHOTO ITMKJIA OCHOBHOW  00pa3oBaTeNbHOM MpPOTpaMMBI B
cootBeTcTBUM ¢ DI'OC 1o cnennanbroct 54.02.01 Juzaiin (1o otpaciisam).

1.2. MecTo y4eOHO# JUCHUILIMHBI B CTPYKTYpe NPOrpaMMbl IOATOTOBKH
CIECLHATHCTOB CPeHero 3BeHa:

VyeOHas MUCHUIIJINHA «MaremaTtukay n3yYyaercs B MUKJIIC
00111e00pa30BaTeNbHBIX AUCHUILIINH, (POPMUPYEMBIX U3 00SA3aTEIBHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero obuiero ooOpazoBanus, s crnenuanbHocTH 54.02.01
Huzaiin (mo otpacnsam). Mzyuenue mucuumuinasl bJ[.03 MartemaTtnka HEoOX0auMO
JU1s1 0OcBOoeHUd nocneayromen nucuumimiael EH.01 Marematuxka.

1.3. lesqn 1 3a1a4u y4eOHOI JMCHUIIMHBI — TPEOOBAHUS K Pe3yJIbTATAM OCBOCHHS
AUCHUTLTUHBI:

Heas aucuumiauebl: (GOPMHUPOBAHME MPEACTABICHUN O MaTEeMaTHUKE Kak
YHUBEPCAITHHOM SI3bIKE HAyKH, CPEICTBE MOJICTUPOBAHMS SBJICHUN U IPOIECCOB, 00
U7X U METOJaX MaTeMaTHKH.

3agaum JTUCUUIJIMHBI:

— OBJIQJICHUE MAaTeMATUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAUMBIMUA B
MOBCEHEBHOM JKU3HU, I U3YUEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX AUCITUTUIMH Ha
0a30BOM YpOBHE W JUCHUIUIMH TPO(YECCHOHATBLHOTO IWKIA; IS TOJIyYSHHS
oOpazoBaHuss B o00macTsaXx, He TpeOyomuX YIUIyOJICEHHOW MaTeMaTUYecKOn
MOJATOTOBKY;

— pa3BUTHE JIOTHYECKOTO MBIIIUICHHSI, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHYECKOW KYJBTYPBI, KPUTHYHOCTH MBIIIICHUS HA YPOBHE, HEOOXOIUMOM
1151 Oy nytiedt mpodeCCUOHAIBHON JIEATEIbHOCTH;

— BOCIIMTAHHE CPEACTBAMU MATEMATHUKH KYyJIbTYpbl JUYHOCTH, TOHUMAHHS
3HAUYMMOCTH MaTE€MaTUKH JJisi HAy4YHO-TEXHHMUYECKOTO MpOTpecca, OTHOIICHUS K
MaTeMaThKe, KaK K YacTh OOIIECYEIOBEUECKOW KYyJIbTYphl 4Yepe3 3HAKOMCTBO C
HMCTOPUEN MAaTEMAaTHKU;

— pacHIMpeHHE W CUCTEMaTH3aIMsa OOIUX CBEICHHHA O (QYHKIUIX, U3YUCHHUEC
HOBBIX KJIACCOB DJIEMCHTAPHBIX (DYHKITUH;

— paclmMpeHHe ¢ COBEPIICHCTBOBAHWE MaTEMaTHYCCKOTO  aIlmapara,
c(hOpPMHPOBAHHOTO B OCHOBHOM IIIKOJIC;

— O3HAaKOMJICHHE C HyeMeHTaMu Ju(epeHITnanbHOr0 HMCUYUCICHUS Kak
anmapaToM UccaeaoBaHus QYHKIIMN, PEIICHUs MPUKIIATHBIX 33/1a4;

— UW3y4YeHHWE CBOKMCTB MPOCTPAHCTBEHHBIX TeJ, (OPMHPOBAHHUE YMCHHS

IIPUMCHATD 3THU CBOMCTBA AJI1 pCIICHUS MPAKTUYCCKUX 3a1a4;
5



— pacuupeHue U YriiyOJieHHue MPEeACTaBICHUN 0 MaTEMaTHKE KaK 3JIEMEHTE
YEJI0BEYECKOU KYJIBTYPBI, O IPUMEHEHUH €€ B ITPAKTHUKE;

— COBEpIICHCTBOBAaHUE WHTEIUICKTYaJIbHBIX W PEYEBBIX YMEHUH IIyTEM
Pa3BUTHS JIOTUYECKOTO MBIIIJICHUS, 000TallEHHEe MaTEMAaTUYECKOTO A3bIKA.

1.4 IlepevyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHS MO IUCIHHUILINHE (MepeYeHb
(popMupyeMbIX KOMIIETEHIIM )

OcBoeHue coaepkaHusl y4eOHOU AUCIUIUIMHBI «MaTteMaTuka»
obOecrieunBaeT TOCTHIKEHHE O0YJAIOMUMHUCS CIICIYIOMINX pe3y/ibmamaog.

JIUYHOCMHDbBIX .

—  ¢hOpMUPOBAHHOCTH MPEJACTABICHUH O MaTEMaTHKE KaK YHHUBEPCAIbHOM
SI3BIKE

— HayKH, CPEJCTBE MOJICIUPOBAHUS SIBJICHUH U MPOIIECCOB, UACIX H METOIaX
MaTeMaTHKH;

— T[IOHUMaHWe 3HAYUMOCTH MAaTEMaTUKH JUIsI  HAyYHO-TEXHUYECKOTO
nporpecca, CcGOPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K 4YacTu
00IIIeYeIOBEYECKON KYIbTYPhI Uepe3 3HAKOMCTBO C UCTOPUCH Pa3BUTHS MaTEMAaTHKH,
DBOJIIOIIMEN MAaTEMATHYECKUX UJIEH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHYECKOR KYJIBTYPBI, KPUTHYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
JU1s1 Oy ymier mpodecCuoHaIbHOM JISSITEIBPHOCTH, JIJIS TIPOIODKEHUST 00pa30oBaHus U
caM0o0Opa30BaHUs;

— OBJAJCHHEC MaTEMaTWYCCKUMH 3HAHWSIMH U YMCHHSIMH, HEOOXOAMMBIMHA B
MTOBCEHEBHOM KU3HHU, JIJII OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIHH U
JTUCHUIUIMH MPOGECCHOHAIBHOTO MUKJIA, JJII MOJTYyYeHUs] 00pa30BaHHSA B 00JIACTSX,
HE TPeOYIONUX YriayOJIeHHOW MaTeMaTUYECKON MOITOTOBKH;

— TOTOBHOCTb M  CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM  YHCJE
caM000pa30BaHNI0, HA TPOTSHKEHWHW BCEHW >KU3HU, CO3HATEIHLHOEC OTHOIICHHUE K
HETIPEePHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEITHOM NPO(ECCHOHATBLHON U
OOIIECTBEHHOH ICATCIHLHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbBHOW TBOPUYECKOU U
OTBETCTBCHHOM JICSITCIHLHOCTH;

— TOTOBHOCTH K KOJJIEKTUBHOU pabOTe, COTPYAHHUECTBY CO CBEPCTHHKAMU B
o0Opa3zoBaTeILHOH, 0OIIECTBEHHO MOJIE3HOU, YU4eOHO-UCCIEA0BATEIBLCKOU, MPOSKTHOU
U IPYTHUX BUJIAX NESITCIbHOCTH;

— OTHOIIEHHE K TMPOPECCHOHATBHOR JEITCIHPHOCTH KaK BO3MOXXHOCTH
y9aCTHSI B pEIICHUH JUYHBIX, 0OIIIeCTBEHHEBIX, TrOCYJIapCTBEHHBIX,
oOIIeHAITMOHAIBHBIX TIPOOJIEM;

MemanpeOMemublx:



— YMEHHE CAMOCTOSTEIbHO OINpPEAENSATh LEIH AEATEIBHOCTH U COCTABIATH
IUTAHBI  JIESTENIbHOCTH;, CaMOCTOSITENIbHO  OCYUIECTBIIATH, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JIEATEIbHOCTh; HCIIOJIBb30BaTh BCE BO3MOXKHBIE PECypChl IS
JOCTHKEHHS TIOCTABJICHHBIX LIEJICH M pealu3aliy IJIaHOB JIeATEIbHOCTH; BBHIOUPAThH
YCHENIHbIE CTPATEruy B PA3IMYHBIX CUTYAIIMSIX;

— yMEHHUE TMPOJIYyKTUBHO OOIIATbCS M B3aUMOJIEHCTBOBATH B MpOIECCce
COBMECTHOH ACSITENbHOCTH, YUUTHIBATh MO3UIINH APYTUX YUYACTHUKOB JCSATEIBHOCTH,
¢ pekTUBHO pa3perniaTh KOHPIUKTHI;

— BIJIQJICHUE HAaBBIKAMHU I[103HABATEIBHOU, Y4YEOHO-MCCIEAOBATEIbCKON U
IPOEKTHOU JESATENbHOCTH, HABBIKAMHU pa3pelieHus Mpo0JieM; CIHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOMCKY METOJOB PEIICHUs MPaKTUYECKHUX 3ajad,
MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

— TOTOBHOCTb M CIHOCOOHOCTH K CaMOCTOSATEIbHOW WH(OPMAIIMOHHO-
NO3HABATEJIbHON JAESITEIbHOCTH, BKIIIOYAs YMEHUE OPUEHTHPOBATHCS B Pa3IUYHBIX
UCTOYHUKAX HWHPOpPMAIMH, KPUTUYECKH OICHUBATh W  HMHTEPIPETUPOBATH
uHGOPMAIINIO, TIOTYYaEMYIO U3 Pa3INIHBIX HCTOUHUKOB;

— BJAJCHUE S3BIKOBBIMU CPEJCTBAMHU: YMEHHE $ICHO, JOIMYHO U TOYHO
U3JIaraTth CBOIO TOUYKY 3PEHHUs, UCIIOJIb30BaTh a/IeKBATHBIE SI3bIKOBBIE CPE/ICTBA;

— BJAJECHUE HaBbIKAMM I[IO3HABATEJbHOM pe(dIeKCUHM Kak OCO3HaHUs
COBEpIIAEMBIX JEHCTBUH M MBICIUTENBHBIX TIPOIECCOB, WX pPE3yJIbTaTOB U
OCHOBAHUH, TPaHMI] CBOETO 3HAHWS W HE3HAHUS, HOBBIX MMO3HABATENbHBIX 337134 U
CPEICTB AJIsl X JOCTUKEHMUS,

—  LEJeYyCTPEMIICHHOCTb B NoUCKax W NPUHATHU  PEIICHUH,
CO00pa3UTENbHOCTh U MHTYHIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUH,
CIIOCOOHOCTH BOCIIPUHUMATH KPACOTy M TAPMOHHUIO MHUPA;

npeoMemHbIX:

— c(hopMuUpOBaHHOCTH TMPEACTABICHUN O MaTEMaTHKE KaK YacTH MHPOBOH
KYJbTYphl U MECTE MAaTeMaTUKU B COBPEMEHHOU LMBUJIU3AIUHU, CIIOCOOAX OMUCAHUS
SABJICHUH PEATbHOTO MUpPA HA MAaTEMATUUYECKOM SI3bIKE;

— c(OpMUPOBAHHOCTh MPEJACTABICHUN O MaTEMAaTHUUYECKUX TOHATHUSIX Kak
BAKHEUIINX MATEMaTUYECKUX MOJIENAX, MO3BOJSIONIMX ONUCHIBATh WU HW3Yy4daTh
pa3HbIe TMPOLECChl M SIBJICHUS, IMOHUMAHUE BO3MOXHOCTH AaKCHOMATHYECKOIO
MOCTPOCHUSI MAaTEMaTUYECKUX TCOPUH,

— BJIQJICHUE METOJIAMU JO0KAa3aTeJIbCTB U aJTOPUTMOB PEIIEHUS, YMEHUE HX
[IPUME- HATh, IPOBOAUTH JIOKA3aTEIbHbBIEC PACCYKACHUS B XO/I€ PEIICHHUS 3314,

— BIIQJICHUE CTAaHJAPTHBIMM TPUEMAMH PELICHUS PAIMOHAIBHBIX U
UppalmoHaIbHbIX, MOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH U
HEPABEHCTB, UX CUCTEM;

— UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHUCIIE IS
MOMCKA MYTH PEILICHHS U WLTIOCTPALlMU PEUIEHUS] YPABHEHUH U HEPABEHCTB;



— Cc(pOPMHUPOBAHHOCTb  MPEACTABIEHUH 00  OCHOBHBIX  MOHSTHSX
MaTEMaTUYECKOr0 aHaJM3a M UX CBOMCTBAaX, BJIAJICHHE YMEHHEM XapaKTEepU30BATh
noBesieHue (PYHKIUH, UCTI0JIb30BaHUE TIOTYUEHHBIX 3HAHUH JJI1 ONMCAHMs U aHAJIu3a
peanbHbIX 3aBUCUMOCTEN;

— BIJIQJICHUE OCHOBHBIMM MOHATHSAMHM O IUIOCKHX M IPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

— chOpMHUPOBAHHOCTh YMEHHS pacro3HaBaThb IreOMETpUYecKne (Urypsl Ha
yepTekax, MOJEISAX U B PEAJIbHOM MHUPE;

— TPUMEHEHHE M3YYCHHBIX CBOMCTB reOMeTpuueckux puryp u popmyn anus
peleHns reOMEeTPUYECKUX 3a7a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM;

— chOpPMHUPOBAHHOCTH MPEJACTABICHUN O MPOLIECCaX M SIBICHUSIX, UMEIOUINX
BEPOSITHOCTHBIM XAPAKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MHpE,
OCHOBHBIX MOHATHSX JIIEMEHTAPHON TEOPUU BEPOSITHOCTEH;

— YMEHHUH HaxXOAWTh U OLICHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKU CIyYaWHBIX
BEJINYNH,;

— BJIQJICHUE HABBIKAMM MCIIOJIb30BAHUS TI'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM
IIPU PEIICHUU 3a/1a4.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0beM y4eOHOM AMCUHMIIMHBI U BUABI Y4eOHO# padoThl

By yueOHoi padoThl

Konuuecmeo uacoe

MaxkcumasbHasi yueOHasi Harpy3kKa (Bcero) 180
Oos3aTesqbHas ayAuTOpHAas yuyeOHas 156
Harpy3ka (Bcero)
B TOM YHCJIE:
3aHSITHsL JIEKLHOHHOIO TUIIA 78
MIPAKTUYECKHE 3aHATUS 78
CamocrosiTeibHass padora oOy4daromierocs -
(Bcero)
[TpoMexyTouHasi arrecrauus 24

Ilpomesicymounas ammecmayus é oopme:

1 cemecTp — 9K3aMeH
2 ceMecTp -— 9K3aMEH

N Bcero CemecTpsl

Bun yuebHoii paboThl YACOB 1 5
Y4yeOHas HArpy3kKa (Bcero) 180 76 104
AyIMTOpHBIE 3aHATHSI (BCEro) 156 64 92
B Tom uncne:
3aHATHS JIEKIIMOHHOI'O THUIIA 78 32 46
MIPAKTUYECKHUE 3aHITHUS (TPAKTUKYMBI) 78 32 46
71a00paTOPHBIC 3aHATHUS
CamocrosiTesibHasi padoTa (Bcero) - - -
B TOM YHCJIC:
[TpomexkyTOUHasl aTTeCTALMS 24 12 12
[TpomexxyTouHas aTtectanus (dK3amMeH/3a4ueT/aud.3a4er) 9K3aMeH | 9K3aMeH
OO6m1ast TpyJI0EMKOCTh 180 76 104




2.2 CTpyKTYypa AUCHUIIHHBI:

KoauyecTBO ayIMTOPHBIX YaCOB

Teoperu-

HaumenoBanue pasnenos MpakTuyec-
Bcero yeckKoe
KHue 3aHATHA
o0yueHue
1 2 3 4
Benenue 2 2 -
Anrebpa 22 8 14
YpaBHEeHUS U HEPAaBEHCTBA 20 8 12
OCHOBBI TPUTOHOMETPHUHU 18 6 12
@yHKIMY, X CBOMCTBA U rpaduKu 18 8 10
Hauana marematnyeckoro aHammsa 28 18 10
KoMmOuHaTopuka, CTaTHCTHKAa W TEOpHs 16 8 8
BEPOSATHOCTEN
I'eomerpus 32 20 12
[IpomexxyTouHas arTecTaius 24 12 12
Bcero no nucruniize 180 76 104
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2.3. TemaTnueckuii IJIaH U cofepKaHUe Y4eOHOH M CUHITHHBI

HamMenoBanue payiesion u Tem Coaepsxanue yueOHOro MaTepuaJia, JadopaTopHble padoThl H MPAKTHYECKHE 3aHITHSA, O0vem | YpoBeHb
CaMOCTOSITeIbHAS pa60oTa 00y4aAIOIUXCSA 4acoB | OCBOEHHUS
1 2 3 4
BBenenue Coaeprxanue yuedOHOro MaTepuasia
MaremMaTuka B HayKe, TEXHHKE, SKOHOMUKE, UHPOPMALMOHHBIX TEXHOJOTUAX U MPAKTHIECKOM 2 1
nesitensHOCTH. Llenn u 3amaun n3ydeHnss MaTeMaTHKy pu ocBoeHnn mpodeccuit CI10 u
cnenuansHocTeil CI10
Pazjnen 1. Aaredpa 22
Tema 1.1. PazButre noHsATHS O Conep:xanue y4eOHOro MaTepuaJia 2 1
quciie Ilenbie 1 panmoHagbHbIe YKciaa. JledicTBuTeapHbIe ynciia. KoMIiekcHbIe uncha.
IIpakTHyeckue 3aHATHS:
ApudmeTnyeckue ASHCTBHS HaJl YUCIIAMH, HAXOXKIEHHE IPUOIIKEHHBIX 3HAUCHUN BEJTMYUH U 2 2
MTOTPENTHOCTEH BEIYMCIICHNH (a0COMIOTHOM M OTHOCHTEIBHOM), CPABHEHHE YHCIOBBIX BRIPAXKCHUIN
Tema 1.2. Kopau, cTenenn u Conep:xanue y4eOHOro MaTepuaJia
JorapupMeI Kopnu u crenenu. KopHu HaTypanbHON CTENEHU U3 YKCIa U UX cBoMcTBa. CTENEHU ¢ 2 1
palrOHAJIIBHBIMU ITOKA3aTCIAMHU, UX cBoricTBa. CTeneHu ¢ I[eI\/'ICTBI/ITeJ'IBHBIMI/I IIOKa3aTeIsIMu.
[IpakTHyeckue 3aHATHS:
Brruucnenue u cpaBHEHUE KOpHEW. BeIlloJIHEHHE pacyeToB ¢ pagukanaMu. Pemenue
uppanroHaibHeIX ypaBHeHul. CpaBHeHue crenieHeil. [IpeoOpazoBanue BeIpaKeHUH, COepKaIIX 2 2
CTETEHU
IIpakTHYecKue 3aHATHA:
Pemenne moka3aTenbHBIX YpaBHEHHN. Pellienne NpuKkiagHbIX 3a1a4 2 2
Conep:xanue ydeOHOro MaTepuaJia
Jlorapudm. Jlorapudm uncna. OcHOBHOE JorapuPpMUIECKOe TOKAECTBO. [lecaTnuHbIe 1 2 1
HaTypaibHbie sjorapudm. [IpaBuna aeticteuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBAHHUIO
IIpakTHYecKue 3aHATHA:
Haxoxxaenue 3HaueHnit norapugma no Npou3BoJILHOMY OCHOBaHUIO. [lepexox oT 0JHOro OCHOBaHHMS 2 2
K apyroMy. Beruncienue u cpaBHeHue iorapudma
IIpakTHYecKue 3aHATHA: 2 2

JlorapudhMupoBaHue 1 MOTSHITUPOBAHNE BRIPAKCHHN.
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Pemenue norapudMuueckux ypaBHeHU

Conep:xanue yueOHOro MaTepuaJia

[IpeobpazoBanue anredpamdecknx BeIpakeHui. [Ipeobpa3oBanme palnoOHAIBHBIX, HPPAIHOHATHHBIX 2
CTETICHHBIX, MOKa3aTeIbHbIX U JOrapu(QMUUECKUX BhIpasKEHHH
IIpakTHyeckue 3aHATHUSA: 2
[TpubnmxeHHbIe BHIUNCICHNS U PEILICHNUS IPUKIAIHbIX 33134
KonTpoannas padora Ne 1: «KopHu, cTeneHu u jjorapupmMun 2
Paznen 2. YpaBHeHuns 1 HepaBeHCTBA 20
Tema 2.1. YpaBHenus u cuctemsl | CoaepxaHue yueOHOr0 MaTepHuaJia
ypaBHCHHH YpaBHEHUA U CUCTEMBI YpaBHEHUH. PallOHaNIbHBIE, HPPallMOHATIbHBIE, TTOKA3aTENbHBIE U 2
TPUTOHOMETPHUYECKUE YPABHEHUS M CHCTEMBI.
Conep:xanue y4eOHOro MaTepuaJia
OcHOBHBIE TPUEMBI UX peleHus (pa3iokeHHue Ha MHOXKHUTENH, BBEICHHE HOBBIX HEU3BECTHBIX, 2
MOJICTAHOBKA, Tpaduyeckuii MeTo1). PABHOCHIIBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM
[IpakTHYeckue 3aHATHS: 2
Kophu ypaBuennii. PaBHocuibHOCTS yYpaBHeHHH. [Ipeobpa3oBanue ypaBHeHUH
IIpakTHYecKue 3aHATHA: 2
OCHOBHBIE IPHEMBI PELICHUS] YPaBHEHHH
IIpakTHyeckue 3aHATHS: 5
Pewienue cuctem ypaBHEeHuU
Tema 2.2. HepaBeHnctaa Conep:xanue yueOHOro MaTepuaJia
PanmonaneHble, HppalOHAIBHBIE, TOKA3aTENbHBIE H TPUTOHOMETPUYECKNE HEPABEHCTBA. 2
OcCHOBHbI€ NIPHEMBI HX PEIICHUS
Conep:xanue y4eOHOro MaTepuaJia
PanmonansHble, WppalnOHAJIbHBIE, TIIOKA3aTENbHbIE W TPUTOHOMETPHYECKHE HEPaBEHCTBA. 2
OCHOBHBIE TPUEMBI UX PEIICHUS
IIpakTHYecKue 3aHATHA: 2
Hcnonb3oBanue CBOWCTB U rpadukoB QpyHKIMIA ISl pellieHNs] YPaBHEHU U HEPABEHCTB
IIpakTHYecKue 3aHATHA: 9

HpI/IMeHeHI/Ie MAaTEMATHYCCKHUX MCTOA0B MJIA PCUHICHUA COACPKATCIIBHBIX 3a4a4 U3 Pa3JIMYHbIX
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oOacreit HAYKWU U IIPAKTUKU. HHTepHpeTaHI/IH pe3yiibTara, y4€T pCaJIbHbIX OI‘paHI/I‘lCHI/Iﬁ

KonTtpoanHas padota Ne 2: «YpaBHeHHMSI M HEPaBEHCTBa»

2
Pa3znen 3. OcHOBBI TPUTOHOMETPHH 20
Tema 3.1. OCHOBHBIE TTOHSTHS Coaeprxanue yuedOHOro MaTepuasia 2
Panuannasg mMepa yrna. BpamarensHoe apmkenue. CHHYC, KOCUHYC, TAHT'€HC M KOTAHI'€HC YuCia
IIpakTHyeckue 3aHATHS:
PannaHHBIA METOJ U3MEPEHUS YIJIOB BPALIEHUS U CBS3b C IPAyCHOU Mepou 2
Tema 3.2 OcHOBHBIE Conep:xxanue y4eOHOro MaTepuaJia 2
TPUTOHOMETPUYICCKUE TOXKACCTBA | DopMmyJibl IpuBeeHUs. PopMyJIbl citokeHUs. DOpMyJIbl yIBOCHHS.
IIpakTHYecKkue 3aHATHA:
OCHOBHBIE TPUTOHOMETPHUIECKHE TOKAECTBA, (OPMYJIIBI CIIOKEHUs, yaBoeHus, [ [peobpa3oBanus 2
CYMMBI TPUTOHOMETPHYECKUX (DYHKIMH B IPOU3BEICHIE, TPEOOpa30BaHUE TPOU3BEICHUS
TPUTOHOMETPUYCCKUX QYHKIIMHA B CYMMY
IIpakTHyeckue 3aHATHS:
OCHOBHBIE TPUTOHOMETPUYIECKHE TOKAECTBA, (OPMYJIIBI CIIOKEHUs, yaBoeHus, [ [peoOpa3oBanus 2
CYMMBI TPUTOHOMETPHYECKUX (DYHKIMK B IPOU3BEICHIE, TPEOOpa30BaHUE TPOU3BEICHUS
TPUTOHOMETPUYCCKUX QYHKIIMIA B CYMMY
Tema 3.3 IlpeoOpazoBanus Coaepxxanue yueOHOro MaTepHuaJia 5
IPOCTENIINX [IpeoOpazoBaHue CyMMBbI TPUTOHOMETPHYCCKUX (PYHKIIMH B MPOM3BEICHUE U MPOU3BEIICHUE B CYMMY
TPUTOHOMETPHYCCKUX BBIPAKCHNN | [IpakTHUYECKHE 3aHATHS:
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, GOPMYJIBI CIIOKEHUS, yaBoeHus, [I[peoOpa3oBanus 2
CYMMBI TPUTOHOMETPHUYECKNX (DYHKIHI B IPOU3BEICHIE, TPeoOpa30BaHKe TPON3BEICHUS
TPUTOHOMETPUYCCKUX QYHKIIHIA B CyMMY
Tema 3.4. TpuronomeTpudeckue Copaepxanne yueOHOr0 MaTepHuasia
YPaBHCHM:A U HEpaBCHCTBa OOpaTHble TpUTOHOMETpHUYECKUE PYHKIIMU. APKCHHYC, apKKOCHUHYC, apKTaHTreHe. [Ipocretimme 2
TPUTOHOMETPHUUYECKHE YPABHEHHUS
IIpakTHYecKue 3aHATHA:
OO6patHble TPUrOHOMETpUYECKHEe PYHKIMN: apKCUHYC, ApDKKOCHHYC, apKTaHreHc. [Ipocreiimme 2

TPUTOHOMETPHUYCCKUC YPABHCHUS
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KonTpoannas padora Ne 3: «OCHOBBI TPUTOHOMETPHI 2
Pa3nen 4. ®yHkuum, uX cBoiicTBa U rpadpuku 16
Tema 4.1 Oynkuun. ColicTBa Coaeprxanue yuedOHOro MaTepuajia
(ynxuuit. ObpatHbIe QyHKIHIH Oynaknun. OOmacTe OMpeeNeHruss W MHOXKECTBO 3HAYeHWH; rpaduk (QyHKIWUH, MOCTPOCHUE 2
rpadukoB GYHKUIWH, 3aJaHHBIX Pa3IMYHBIMU CIIOCO0AMH
IIpakTHyeckue 3aHATHS:
[Ipumeps! 3aBUCUMOCTEN MEXIy IEPEMEHHBIMU B PEATIbHBIX IPOLIECCAX U3 CMEKHBIX JUCLUIUIUH. 2
Omnpenenenne dyHknuid. Iloctpoerne u uTeHHE rpaduKoB (HYHKITHHA
Conep:xanue y4eOHOro MaTepuaJia
CaoiicTBa QpyHKIMH. MOHOTOHHOCTb, Y€THOCTb, HEYETHOCTh, OTPAHUUCHHOCTD, IEPUOIUIHOCTb.
[IpomesxyTku Bo3pacTaHus U yObIBaHHS, HANOOJIbIIEE U HAMMEHbILIEEe 3HAYCHUS, TOUKH SKCTPEMYMa. 2
I'paduueckast naTepnperanys. [lpumepsl GyHKINOHAIBHBIX 3aBUCUMOCTEH B peaibHBIX TPOIIeccax
U siBeHusIX. ApudMeTndyeckue oneparyu Haj QyHKiusMd. CrioxkHast QyHKIUs (KOMITO3UIIHS).
I[pakTnyeckune 3aHATH:
Uccnenoanne ¢pynaximn. CBOMCTBa THHEHHO, KBaIpaTHYHON, KyCOYHO-TMHEHHON © ApOOHO-
nuHeHHOH QyHKimy. HenpepsiBHbIe 1 nepuoanyeckue ¢yHkuun. CBoicTBa U rpaQuKy CHHYCa, 2
KOCHHYCa, TaHTeHCa U KoTaHreHca. O0paTHbIe (yHKIINH.
IIpakTHyeckue 3aHATHS: 5
O6patHbie pyHKIMH U BX rpaduku. OOpaTHBIE TPUTOHOMETpHUYECKHE (HYHKITUH
Tema 4.2. CTeneHHbIE, Conep:xxanue y4ueOHOro MaTepuaJia
MOKa3aTe/IbHBIC, Omnpenenenue QyHknmii, ux cBoicTBa W Tpaduku. [IpeoOpazoanusi rpadukoB. [lapamnenbHbiit
norapupMIUIecKue u [IEPEHOC, CHMMETPHUS OTHOCUTENBHO OCEM KOOPAMHAT W CUMMETPUS OTHOCUTEJIBHO Hadaja 2
TPUTOHOMETPHYECKHE QYHKIHH. KOOPAMHAT, CUMMETPHUSL OTHOCHUTEIBHO MPSIMOU Y = X, pacTsDKEHHE W C)KaThe BIOIb OCed
OO0patHbIle TPUTOHOMETPUUYECKHE KOOpIMHAT
yHkumH IIpakTHYeckue 3aHATHA: 2
[IpeoOpaszoBanue rpaduka GyHKIUH.
KonTtpoannas padota Ne 4: « DyHKIUH, UX CBOHCTBAa U TPaMKN» 2
Pa3nea S. Hauaja 28

MAaTEeMAaTH4YE€CKOI'0 aHaJIu3a
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Tema 5.1. IlociieqoBaTeabHOCTH.

Coaeprxanue yuedOHOro MaTepuajia

ITocnenoBarenprHocTH. CIIOCOOBI 3aJaHUsI M CBOMCTBA YHCIIOBBIX ITOciieqoBareipbHocTer. [loHsATHE O
TIpeeIIe MOCIeOBATEIIbHOCTH

Coaeprxanue yuedOHOro MaTepuajia
CyMMHpOBaHHE TIOCIIEI0BATECIBLHOCTEH. beCkoOHeUHO yOBIBatoOIas TeOMETPUICCKast POTPECCUs U ee
cyMma.

IIpakTH4Yeckue 3aHATHSA:
UYucnoBasi ociae10BaTeIbHOCTh, CIIOCOOB! €€ 331aHusl, BEIYUCICHUS YWICHOB [10CIEJ0BATEIbHOCTH.
[Ipenen nocnenoBarenbHOCTH. beckoHeUHO yObIBaroLIasi reoMeTpHUYecKas NPOrPecCHsl

Tema 5.2. [IpousBoanas

Conep:xanue y4eOHOro MaTepuaJia

[IpousBognas. IloHsTre o mpousBoAHONW (YHKIHH, €€ TEOMETPUYECKUH M (UINUECKUI CMBICI.
VYpaBHeHue kacatenbHOM K rpaduky ¢yHxuuu. IIponsBomHble CyMMBI, Pa3HOCTH, NPOU3BEACHUS,
yacTHOTO. [Ipon3BOIHBIC OCHOBHBIX DJIEMEHTapHBIX DYHKIMH

Conep:xanue y4eOHOro MaTepuaJia

[IpousBoaHbIE CyMMBI, pa3HOCTH, IPOU3BEACHHS, YACTHOTO. IIpon3BOAHBIE OCHOBHBIX
JJIEMEHTAPHBIX (PyHKIMH

IIpakTHYecKkue 3aHATHA:
[IpaBuna u Gopmynsl nuddepeHIpoBaHysl, TA0INIA TPOU3BOJHBIX JIEMEHTapHBIX (DYHKLINH.

IIpousBoaHasi: MEXaHMYECKUM U FEOMETPUYECKUN CMBICII ITPOU3BOIHOM. Y paBHEHHE KACATEIbHON B
oO1em Buae

Conep:xanue y4eOHOro MaTepuasia
[TpuMeHeHHe epBOi MPOU3BOIHON K MCCIIEAOBAHMIO DYHKIMI U IOCTPOCHHIO MPpadhMKOB.

IIpakTHYeckue 3aHATHSI:
Hccnenoanne GyHKIMM ¢ TIOMOIIBIO TPOM3BOAHON. HaxoxneHne HauOoJIbIero, HAMMEHBIIIETO
3HAYEHVsI ¥ DKCTPEMaJIbHBIX 3HAYCHUU (DYHKINH

Conep:xxanue yueOHOro MaTepuaJia

[IpuMeps! UCIIONIB30BaHUS IPOU3BOIHOM 111 HAXOXKACHHS HAMJTYUILIEro PEIICHNS B IPUKIIAIHBIX
3ajayax. Bropas nmpousBojHas, ee reoMeTpuuecKkuil u pusmueckuii cMpIci. Haxoxxnenne ckopoctu
JUISL TTpOlIecca, 3aJaHHOT0 OpMYJIoN U rpaduKoM

Tema 5.3. IlepBooOpazHas u
UHTErpa

Conep:xanue y4eOHOro MaTepuaJia

[lepBooOpaznas u uHTerpan. [IpuMeHeHue onpeneNieHHOT0 MHTErpaia Ui HaXOXKICHUS IJIOMAIN
KpuBOJIMHEHHOH Tpanenuu. Popmyna Hetorona—JlelibHuna
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Coaeprxanue yuedOHOro MaTepuajia

[IpumeHeHue ompeneneHHOro MHTErpana A HaxOXACHUS IJIOU[aAd KPUBOJIMHEHHOW Tpameluy. 2
®opmyna Herorona—IJleitbauiia
IIpakTH4Yeckue 3aHATHSA:
WnTterpan u nepBoodpasnas. Teopema HetoTona-Jleitonnna. [Ipumenenre naTerpaia K 2
BBIYUCIICHUIO (PU3NUECKUX BEJIMYMH U IUIOIAAEH
Coaeprxanue yued0HOro MaTepuasia 5
[IpuMepsl IpUMEHEHUs] MHTErpajia B (U3UKE U T€OMETPUHI
Kourpoabnast pabora Ne 5: «Hauyaja maTeMaTH4ecKOro aHaJIN3a» 2
Pa3nen 6. KomonnaTopuka,
CTATHCTHKA U Teopusi 16
BEpPOSITHOCTEH
Tema 6.1 DnemMeHTHI Copaeprxanue yuedOHOro MaTepHuasia
KOMOHHATOPHKH OcHOBHbIC TOHATHS KOMOMHATOPHMKH. 3aJaud Ha MOJCYET 4YHCIa pPa3MEIleHHH, MEPecTaHOBOK, 2
coueTannii. Pemenue 3a1a4 Ha mepe0Op BApHAHTOB
IIpakTHYecKue 3aHATHA:
Hctopus pa3BuTHsi KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH U CTATUCTUKU M UX POJIb B PA3TUYHBIX
cdepax yenoBedyecKoil xuzHenesTenbHOCTH. [IpaBmiia koMOMHAaTOpUKH. Penienne KOMOMHATOPHBIX 2
3aga4. Pa3merienusi, coueTaHus U IepecTaHOBKU
Conep:xxanue y4eOHOro MaTepuasia 5
Popmyna 6unoma Hetotona. CBoiicTBa OMHOMHHAIBHBIX K03 duumeHToB. Tpeyroasauk [ackans
Tema 6.2. DiieMeHTHI TEOpUN Coneprxanue yuedOHOro MaTepHuasia
BEPOATHOCTEH CoObITHE, BEPOSITHOCTH COOBITHS,, CIIOKEHHE M YMHOXEHHE BeposTHocTed. [lowamue o 2
He3a8UCUMOCmu cobbimull
IIpakTHYecKue 3aHATHA:
Kitaccnueckoe onpezesnenne BEposiTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O CyMMeE 2
BEpOATHOCTEN. Briuncnenne BeposTHOCTEN
Tema 6.3. DiieMeHTHI Copaepxanne yueOHOr0 MaTepHuajia 5
MaTeMaTH4CeCKON CTATHCTHKH [IpencraBienue qaHHBIX (TaONMIBL, THArPaMMBL, TPadUKH)
IIpakTHYecKHe 3aHATHA: 2
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HpI/IKJ'IaIlHI)Ie 3aJadu. HpCI[CTaBJ'ICHI/Ie YHMCJIOBBIX JAHHBIX

Koutpoannasi padora Ne 6: «k KoMOMHATOPHUKA, CTATHCTUKA U TEOPHsI BEPOSITHOCTEH»

Paszpnen 7. I'eomerpus

32

Tema 7.1 KoopauHaTH # BEKTOPHI

Conep:xanue y4eOHOro MaTepuaJia

[IpsmoyronpHas (mekapToBa) cucTeMa KOOPAMHAT B IpocTpaHcTBe. DOpMylia pacCTOSHUS MEXKIY
JIBYMSI TOUKaMu. YpaBHeHHS cepbl. Bexktopel. Moayns BekTopa. PaBeHcTBO BekTopoB. CroxkeHue
BEKTOPOB. YMHOXEHHUE BEKTOpa Ha 4uCiO. Pa3jiokeHue BEKTOpa M0 HANPABICHUSM. YTOJ MEXIY
nByMmsi BekTopamu. IIpoexnms BexkTtopa Ha ock. KoopamHaTsl BekTopa. CKalsipHOE NMPOHU3BENCHUE
BCKTOPOB. Hcnonp3oBaHue KOOpAWHAT U BCKTOPOB NPHU PCIICHUN MATCMATHYCCKUX U IPHUKIIAJHBIX
3ajau

IIpakTHyeckue 3aHATHS:

JlexapToBa cucTeMa KOOPIUHAT B IPOCTPAHCTBE. Y pPaBHEHHE OKPYKHOCTH, CPEPHI, TUIOCKOCTH.
Paccrosinue mexny Toukamu. Bextopsl. [eiicTBus ¢ BekTopamu. JlexkapToBa cuctema KOOpJIMHAT B
MpocTpaHcTBe. [{eficTBHS ¢ BeKTOpaMu, 3alaHHbIMU KooparHaTamMu. CKallsipHOE IPOU3BeIeHNE
BEKTOpPOB. BEeKTOpHOE ypaBHEHME NPSMOU U MIIOCKOCTH. VcTionp30BaHrEe BEKTOPOB MPU
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPUU

Tema 7.2. I[IpsiMbIe U TUIOCKOCTH B
MIPOCTPAHCTBE

Copaepxanne yueOHOro0 MaTepHuaJia

B3anmuOe pacnonoxkeHue IByX NPsSMBIX B IpocTpaHcTBe. [lapanienbHOCTh MPSMOH U IMIIOCKOCTH.
[TapanyieapHOCTh MIIOCKOCTEH

Copaepxanune yueOHOro MaTepHuajia

ITepneHAUKYISIPHOCTD IPSIMOM U TUIOCKOCTH. IleprieHauKysap U HaKJIOHHas. YTOJI MEXAY MPSMOM U
IJIOCKOCTBIO. JIBYIrpaHHBIN yroil. YTOI MEXKIY INIOCKOCTIMHU. IIepreHIuKyIIsIpHOCTD ABYX
IJIOCKOCTEN

Conep:xxanue y4eOHOro MaTepuasia

I'eomerpuyeckue npeoOpa3zoBaHus MPOCTPAHCTBA: MAPATUIEIBEHBINA TIEPEHOC, CHMMETPUS
OTHOCHUTENBHO MIockocTy. [lapannensHoe npoektupoBanue. [omans OpTOroHanbHOW MPOEKIIHH.
H300pakeHne nNpocTpaHCTBEHHBIX QUTYD

IIpakTHYecKkue 3aHATHA:
[Ipu3Haky B3aMMHOTO PacloIOKEHUS IPAMBIX. YTOJ MEXIYy NpsIMBIMU. B3anMHOe pacnonoxeHue

HpSAMBIX U IUI0CKOCTE. IlepreHIuKyIsp U HAKIIOHHAs K IUIOCKOCTU. YTOJI MEKIY PSMOM U
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IJTIOCKOCThI0. TE€opeMbl 0 B3aUMHOM PaCIIOJIOKEHUH MIPSIMOM U TIIOCKOCTH. Teopema o Tpex
nepneHAuKynspax. [I[pu3Haku U CBOMCTBA MapaIeAbHBIX U NEPICHIUKYISIPHBIX TTIOCKOCTEH.
PaccrostHre OT TOYKH /10 TIOCKOCTH, OT MPSIMOU 0 TUTIOCKOCTH, PACCTOSTHIE MEXTY TIOCKOCTSIMH,
MEXTy CKPEIIHUBAIOIIIMUCS TPSIMBIMH, MEXY MTPOU3BOIBHBIME (DUTYpaMu B TPOCTPAHCTBE.
[TapannensHOE MPOSKTUPOBAHKE U €TI0 CBOMCTBA. B3anuMHOE pacnoiokeHue MPOCTPAHCTBEHHBIX

duryp

Tema 7.3. MHOTOTpaHHUKH

Conep:xanue yueOHOro MaTepuaJia

Bepmmnabl, pebpa, rpann MHOrorpanHmka. llpmsma. Ilpsmas mnpmsma. llpaBunpHas mnpusma.
[apamnenenunex. Kyo6.

Conep:xanue y4eOHOro MaTepuaJia
IMupamuna. [lpaBunbHas nupamuaa. YcedeHHas nupamuzaa. Terpadap. Cummerpun B Kybe, B
napaenenuiese, B npu3Me u nupamuzae. Cedenus Kyoa, Ipu3Mbl U IUPAMHUIBL

Conep:xanue y4eOHOro MaTepuaJia

[IpencraBienue o nMpaBUIBHBIX MHOTOI'PAaHHUKAX (TeTpasap, KyO, OKTasAp, HOAEKAdp M UKOCAdIP).
[Inom11any NOBepXHOCTH MHOTOTPAaHHUKOB

IIpakTHYecKkue 3aHATHA:

Ceuenus 1 pa3BEpTKH MHOTOTPaHHUKOB. Bunbl cuMMeTpuii B mpoctpancTBe. CUMMETpHS Tel
BpaIlleHHs] 1 MHOTOTPaHHUKOB. PazinyHble BUbI MHOTOTpaHHUKOB. VX n3o0paxenus. [Tnomans
MTOBEPXHOCTH

Tema 7.4. Tena u moBepxXHOCTU
BpaLICHUS

Conep:xanue y4eOHOro MaTepuasia

Hunuaap v koHyc. Y cedeHHbI konyc. OCHOBaHUE, BEICOTA, OOKOBAsI IOBEPXHOCTH, 00pa3yroIas,
pasBepTka. OceBble CEUCHHUS U CeUeHHMS, TapauienbHbie ocHoBaHMO. [llap u cdepa, nux cedeHus.
KacaTenbHas III0CKOCTB K cepe

[IpakTHyeckue 3aHATHS:
Ceuenus 1 pa3BepTKA MHOTOIPaHHUKOB.

Tema 7.5. smepenus B
TEOMETPHHU

Conep:xanue y4eOHOro MaTepuaJia

Obvem u ero wusMmepeHue. HWuterpanbHas Qopmyna obvema. @Dopmyinsl obbema Kyoa,
MPSMOYTOJIFHOTO TMapaieNienuIie/ia, Tpu3Mbl, uuHapa. GopmMynsl o0beMa mHUpaMHIbl U KOHYCA.
@opMyiIbl IUIOLIA/IM IOBEPXHOCTEN IIWJIMHIPA U KOHyCa

Conep:xxanue y4eOHOro MaTepuasia
dopmysl 00bema 1apa U mwiomaau cdepsl. [Togodue Ten. OTHOLIECHHUS TUIOIMIACH TOBEPXHOCTEH U
00BEMOB TTOTIOOHBIX TEI
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IIpakTH4Yeckue 3aHATHSA: 2

Brruncnenwne miomaseii n 00EMOB

Koutpoannasi padora Ne 7: «I"'eomeTpus» 2

ITpoMe:RyTOYHAS aTTeCTALUSA 24
Hroro 180

JU71st XapaKTepUCTHKH YPOBHSI OCBOEHHS Y4eOHOI0 MaTepHaia HCHONb3YIOTCS CIEAYIONe 0003HAYECHHS:

1. — o3HaKOMHUTENBHBIH (Y3HaBaHHE paHee 3yUYCHHBIX 00BbEKTOB, CBOHCTB);

2. — penpOIyKTUBHBIN (BBHITIOTHEHHE JESITETFHOCTH 110 00pa3ily, HHCTPYKIIMU HITK IO, PYKOBOACTBOM)

3. — MPOTYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSTEIIFHOE BBIIIOIHEHHE IEITEILHOCTH, PEIICHNE MPOOIEMHBIX 3a1a4)
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2.4. Coagepxxanue pa3aeoB JUCHUILIMHBI

2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

Ne
pa3
Jen
a

HanmenoBanue
pasnena

Copeprxanue paszena

®opmMma
TEKYIIEro
KOHTPOJIS

1

2

3

4

Bsenenue

Maremaryka B HayKe, TEXHHKE, JKOHOMHUKE,
MH(POPMALMOHHBIX TEXHOJIOTHUAX U PAKTUYECKON
nearesbHOCTH. Llenu u 3aaun n3yueHns MaTeMaTUKH [TPH
ocoernu npodeccur CI1O u cnenmansaoctert CIIO.

v

Anrebpa

Llenble u panioHalIbHbIE UK. JleHCTBUTEIbHbBIE YUCTIA.
Kommiekcusie yncna. Kopuu u crenenu. Kopuu
HaTypaJbHOHM CTENIEHU U3 YHCIIa U UX cBOMCTBA. CTeneHu ¢
palMOHATILHBIMU MTOKa3aTeNsIMU, X cBOMCTBA. CTENEHN C
JeVCTBUTENLHBIMU TTOKa3aTessiMu. Jlorapugm. Jlorapupm
yucia. OCHOBHOE JIorapu(pMuyecKoe TOXIECTBO.
Jecaruunble U HaTypanbHbIe Jorapudmsl. [Ipasuna
JercTBUH ¢ jorapudmamu. Ilepexosr K HOBOMY OCHOBAHHUIO.
[IpeoOpazoBanue anredpanyecKnx BHIPAKCHHUH.
[IpeoOpa3zoBaHne pallOHAIBHBIX, UPPALMOHATIBHBIX
CTETIEHHBIX, 10Ka3aTeJIbHbIX U JIOrapu(PMUIECKUX
BBIPAKECHHH.

YpaBHeHus u
HEPaBEHCTBA

VYpaBHEHUs U CHCTEMBbl ypaBHEHUH. PaninonanbHble,
MppalMOHATIbHBIE, IOKA3aTeNIbHbIE U TPUTOHOMETPUUYECKUE
YPaBHEHMsI U CHCTEeMbl. PABHOCHIIBHOCTh YpaBHEHUH,
HEpaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PEILICHUS
(pa3noxeHue Ha MHOXHTENH, BBEJCHNE HOBBIX
HEU3BECTHBIX, IIOJICTAHOBKA, IPaUUECKUN METON).
Hepasencta. PaninonanbsHble, nppaluoHaIbHBIE,
NOKa3arebHble HepaBeHCTBAa. OCHOBHBIE PUEMBI UX
pemenus. Mcnons3oBanue cBOWCTB U TpaduKoB QyHKIUH
IIPY PELIECHNN YPAaBHEHUH M HEPAaBEHCTB. MeTon
uHTepBasioB. M300paskeHne Ha KOOPIMHATHOU MIIOCKOCTH
MHO’KECTBA PELICHUH YPABHEHUH U HEPABEHCTB C ABYMsI
IIEPEMEHHBIMU U UX cucTeM. [IpuMeHeHne MareMaTu4ecKux
METOJIOB JIJIsl PELICHMSI COAEPKATENbHbIX 3aa4 U3
pa3anyYHbIX 00JacTed HayKu U pakTuku. MHTeprperanys
pe3yJibTaTa, Y4eT peajlbHbIX OrpaHUYEHUH.

OCHOBBI
TPUTOHOMETPUHU

Panuannas mepa yria. BpamarensHoe npuxenue. Cunyc,
KOCHHYC, TAHT€HC M KOoTaHTeHC ynciia. opmys
npuseneHnsa. Popmyiisl cinoxeHus. PopMyIIbl yBOCHHUS
®opmyiibl MOJOBUHHOTO yria. [IpeoGpa3oBanus
IIPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUHN
[IpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (PYHKIIUH B
MIPOU3BEIEHUE U IPOU3BEACHUS B CyMMY.
TpuronomeTpruueckrue ypaBHEHUS U HEPABEHCTBA
[Ipocreiimue TpuroHoMerpuueckrue ypaBueHus. OopaTHbie
TPUTOHOMETpHUYECKHE (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

Oyukiuu. O0JIacTh ONPeIeTICHIUS i MHOKECTBO 3HAUCHUH;
rpaduk QyHKIHHU, TOCTPOECHUE rPpahuKOB PYHKINH,
3aJJaHHBIX pa3MnYHbIMU criocoOaMu. CBOHCTBA (PYHKIUH.
MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHMYECHHOCTb,
nepuoANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS,
HanOoJIbIIIee M HANMEHbIIEE 3HAYCHHUS, TOUKH SKCTPEMyMa.
I'padmueckas unrepnperanus. [lpumepst
(YHKIMOHAJIBHBIX 3aBUCUMOCTEH B PEATbHBIX IpoIeccax u
ABIICHUSAX. ApupMeTHUEeCKHEe onepanuu Hall QyHKIUIMU.
Crnoxnas pyHknus (kommo3uius). O6patHbie (yHKIHH. .
Omnpenenenust yHKIMHA, UX CBOMCTBA U rpaduku.
[IpeoOpa3oBanus rpadukos. [lapamiensHbIld epeHoc,
CUMMETpPHS OTHOCHTEIBHO OCEH KOOPAWHAT U CHMMETPUS
OTHOCHUTEIIbHO Havyaia KOOPJUHAT, CHMMETPUS
OTHOCHTEJIBHO MPSIMOK Y = X, paCTsKCHHUE U CKATHE B0
OCEH KOOpJIMHAT.

v

Hauamna
MaTEMATHYECKOT'O
agajn3a

[TocnenosarensHocT. CriocoObl 3aJaHKsI U CBOHCTBA
YHCIIOBBIX MocienoBaTenbHocTe!. [lonstue o npenene
nocienoBarenbHocTH. CyMMUpOBaHHe
nocjenoBaTenbHOCTeH. beckoneuHo yObIBaromas
reoMeTpuueckas rnporpeccus u ee cymma. IlpousBogHast.
[TonsiTve 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUECKUH U
buznYeCKUN CMBIC. Y paBHEHHE KacaTeIbHOU K rpaduKy
¢ynkuuu. [Ipon3BoHbIE CyMMBI, Pa3HOCTH, IPOU3BEICHUS,
yacTHbIe. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuud. [IpuMeHneHne Mpou3BOAHOM K UCCIIE0BAHUIO
GyHKIUH U mocTpoeHuto rpagukos. [Ipumepsl
MCII0JIb30BaHUs IPOU3BOIHOHU I HAXOXKACHHUS
HAWIy4ILero peieHus B NpUKIaIHbIX 3a1a4ax. Bropas
IIPOM3BOJIHAS, €€ T€OMETPUYECKUH U (PU3UUYECKUN CMBICIT.
HaxoxneHne ckopocTH JUIs poliecca, 3aJaHHOr0
dbopmynont u rpadukom. [lepBooOpaszHast u HHTETpaI.
IIpuMeHeHne onpeeIeHHOro NHTerpasia JUisl HaXOKICHUS
TJIOMIAM KPUBOJIMHEHHON Tparnenun. Gopmyra
Herotona—IJlen6uuna. [Ipumepsl npuMeHeHns: HHTErpaia B
(bu3MKe U TeOMETPHH.

Kombunatopuxka,
CTaTUCTHKA U
Teopust
BEPOATHOCTEM

OcHOBHBIE IOHATHS KOMOMHATOPUKH. 3a/1a4ui Ha MOJICUET
YHClia pa3MeIlleHnH, epecTaHOBOK, coueTaHuu. Pemenue
3a/a4 Ha iepedop BapuantoB. Popmyna bmHOoMa HproToHa.
CBoricTBa OMHOMHHAIBHBIX K03 PuiineHToB. TpeyronbHuk
[Tackans. CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHUE U
yYMHOKeHue BeposiTHocTeH. [IoHATHE O HE3aBUCUMOCTH
coObITuH. JIMCcKpeTHas cily4alHas BETMYMHA, 3aKOH €e
pacnpeneneHus. YucioBble XapaKTEpUCTUKU AUCKPETHON
cilydanHOW Beqn4yMHbI. [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 pacrionoxeHue AByX OpsMbIX B IPOCTPAHCTBE.
[TapanmnensHOCTH MPSAMOU U TUIOCKOCTH. [lapaniensHocTb
rwiockocTer. [lepneHuKynsipHOCTb NPSMOK U TIIOCKOCTH.
[lepnenauKyasip U HAKJIOHHASA. YTOJ MEXAY MPSIMOH U
IJIOCKOCTBIO. J[BYyrpaHHBIA yToMI. YTOI MEXAy
I10cKoCTAMU. [lepneHAuKyIIpHOCTh ABYX IJIOCKOCTEH.
['eomeTpuyeckue npeodpazoBaHUs MPOCTPAHCTBA!
NapauIeIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIIBHO
iockoctH. [lapannensHoe nmpoexktupoBanue. M3obpaxenue
MIPOCTPAHCTBEHHBIX (Uryp. MHororpanHuku BepiivHsl,
pebpa, rpanu mHOrorpannuka. [Ipusma. Ilpsmas npusma.
[TpaBunbHas npusma. [Tapannenenunen. Ky6. [Tupamuaa.
IIpaBunpHas nupaMua. Y CEUeHHAsI MUPAMUIA.
Terpasap.Cummerpun B KyOe, B mapaieenuree, B
npu3me u nupamue. Cedenus Ky0a, MpU3Mbl U MHPAMUIBIL.
[IpeacraBnenue o MpaBUIbHBIX MHOTOTPaHHUKAX
(Terpasape, kyOe, okTa’rape, A0JEKadIPEe U HKOCAYAPE).
Tena u noBepxHoctu BpameHus Lunuuap u konyc.
Yceuennbrit konyc. OCHOBaHUE, BBICOTA, OOKOBas
MOBEPXHOCTh, 00pa3ymoias, pa3Beprka. OceBble CEUCHHS U
ceueHwusl, napaienbueie ocHoBanmio. lap u cdepa, nx
ceuenus. KacarenbHas miockocTs K cdepe. 3mepenus B
reomeTpun O0beM U ero uzmepenue. iarterpaipHas
dopmyna oobema. Dopmyiel 00beMa Ky0a,
MPSIMOYTOJIBHOTO NapaJuleNenuiea, IpU3Mbl, HHUINHAPA.
dopmyiiel 00beMa TUPaMUIbI U KOHyca. POpMyIIbI
IUIOLIA/IM OBEPXHOCTEH IIMIIMHAPA U KOHyca. Dopmyis
o0bemMa mapa u miomanu cepsl. Ilogodue Ten.
OTHOMIEHUS TUIONIACH TTOBEPXHOCTEH U 00HEMOB
noo0HbIX Ten. KoopnuHate! u BekTops! IIpsMoyronbHas
(ekapToBa) cucTeMa KOOPJIMHAT B IPOCTPAHCTBE.
dopmyna pacCTOSHUSA MEXAY IBYMsI TOUKAMHU. Y paBHEHHUS
chepsnl. Bextopsl. Moayibs BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHue BEKTOpOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.
Pa3noxeHne BeKTopa Mo HaIllpaBICHUAM. YTOJI MEXAY
nByMms BekTopamu. [Ipoekius Bekropa Ha ock. KoopanHaThl
BekTopa. CKalsspHOE MPOU3BEIECHNE BEKTOPOB.
Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PELLIEHUU
MaTeMaTHYeCKUX M MPHUKJIAJHbIX 33]1a4.

v

[Tpumeuanue: Y — ycTHbII onpoc, JI — MaTeMaTUYeCKUM AUKTAHT

2.4.2. 3aHATHA CEMHUHAPCKOIO THIIA
He npenycmorpenst

2.4.3. IlpakTHyecKue 3aHATHSA

Ne

HanmeHnoBanue
paszena

HaunmenoBanue npakrudecknx (J:abopaTopHBIX) padboT

dopma
TEKYILEro
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KOHTPOJIA

2

4

Bsenenue

Y

Anrebpa

Apudmernaeckue 1eHCTBHUS HAJ YHCIAMU, HAXOXKICHUE
MPUOIMHKEHHBIX 3HAYCHUH BEJIMYUH U MOTPEIIHOCTEN
BBIYMCIICHUH (a0COIFOTHOM ¥ OTHOCUTEIHHOK), CPAaBHEHHUE
YHCJIOBBIX BbIpQXXKEHUU. BbIuncieHne 1 cpaBHEHUE KOPHEH.
BeinonHenue pacueToB ¢ paaukagamu. Pemenue
HppalOHAIBbHBIX ypaBHeHUH. HaxoxneHue 3HaueHun
CTEINEHEH ¢ pallMOHaIbHBIMU NOKa3aTensiMu. CpaBHEHUE
creneHert. [IpeoOpa3oBanus BIpaKCHUH, COACPIKALIIX
cTeneHu. Penenne nokasarenbHbIX ypaBHEHUH. Penienne
HNPUKIAAHBIX 3a1a4. HaxoxeHue 3HaueHnH orapudma no
IIPOU3BOJILHOMY OCHOBaHUI0. Ilepexos ot ogHOrO
OCHOBAHUS K Apyromy. Beruucnenue u cpaBHeHue
norapupmos. JlorapupmMupoBanue U MOTCHIIUPOBAHKE
BbIpakxeHUH. [IpuOnMKeHHbIe BEIUMCIICHUS U PELICHUs
MPUKIIAJAHBIX 3a1a4. Pemenne norapupmMudecknx
ypaBHEHHUH.

V,ITP,KP

YpaBHeHus U
HEPaBEHCTBA

Kopnau ypaBHeHHH. PaBHOCHIIBHOCTD YPaBHCHHH.
[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIE TIPUEMBI PEIICHHS
ypaBHEHUH. Pemenne cuctem ypaBHeHUH. Mcronb30Banue
CBOMCTB U TpaduKOB QYHKINH ISl pEUICHUS yPaBHEHUH U
HEPaBEHCTB.

V,ITP,KP

OCHOBBI
TPUTOHOMETPHH

PanuanHbIi MeTOT U3MEPEHUS YIJIOB BPALIEHHS U CBS3b C
rpagycHol MepoH. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXK/IECTBA,
(bopMyIBI CIOXKEHUS], YIBOCHHSI, IPE0OPa30BAHUE CYyMMBI
TPUTOHOMETPUUECKUX (PYHKIUH B IPOU3BEICHHE,
npeoOpa3oBaHKe TPO- U3BEJICHUS TPUTOHOMETPHUECKIX (PYHKITHI
B cymmy. [IpocTeriiie TpuronoMeTpudeckue ypaBHeHUs U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUUYECKHE (DYHKLIMH:
ApPKCUHYC, apKKOCHHYC, apKTaHTeHC.

V,ITP,KP

DyHKIMH, UX
CBOIiCTBa U
rpaduxu

[TpuMmepsl 3aBUCUMOCTEH MEXIy IEPEMEHHBIMHU B pealbHBIX
npoleccax U3 CMEXHBIX Jucuuiuind. Onpeaenenue QyHKINH.
IToctpoenue u ureHue rpadgukoB pyHkui. McciaenoBanue
¢ynkumu. CBoricTBa TMHEWHOH, KBaIpaTHYHOH, KYCOYHO-
JUHEWHOH U APOOHO-TUHEWHOW QyHKIUK. HenpepsiBHbIE 1
nepuognueckue pynkunu. CBoricTBa 1 rpadMKy CUHYCA,
KOCHHYcCa, TaHT'€Hca U KoTaHreHca. O0paTHble QYHKLINHN U UX
rpaduku. OOpaTHbIE TPUTOHOMETPUYECKUE PYHKITHH.
[IpeoOpazosanus rpaduka Gyukuuu. lapmMmoHnueckue kojaedaHus.
[Tpuknanusie 3anaun. [lokasarenbHele, TorapupmMUIECKUE,
TPUTOHOMETPUYECKUE YPABHEHHUS M HEPABEHCTBA.

V,ITP,KP

Hauana
MaTEMATHUECKOTO
agajn3a

YucoBas 1ocie10BaTeNIbHOCTh, CIIOCOOBI €€ 3a/1aHus,
BBIYUCIICHHS YWICHOB nocienoBarenbHocTH. [Ipenen
M0CJIe0BAaTENFHOCTH. becKoHeuHO yOBIBaloOIIas TeOMeTprUIecKas
nporpeccus. [Ipon3BogHas: MEXaHHYECKHUI U TEOMETPHICCKUN
CMBICTI IPOU3BOHON. Y paBHEHHE KacaTeIbHOH B 00IIEM BHIE.
[IpaBuna u popmynsl nuddepeHurpoBanus, TadIUIA
MIPOM3BOJHBIX dJIeMEeHTapHbIX (QyHKUuH. MccnenoBanne QpyHKINH
C TIOMOIIEI0 TPON3BOAHON. HaxoxieHre HanOoIbIIero,
HaMMEHBILIEr0 3HAYCHUS ¥ DKCTPEMAJIbHBIX 3HAUYCHUN (YHKIIUH.
Wnrerpan u nepsoodpasHas. Teopema HetoTona—JleriOnnna.

V.ITP,KP
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[IpumeHeHne HHTErpaia K BEIYUCICHUIO (DU3HMYCCKUX BEIMYUH H
ILTOIAIEH.

KomOunaropuka,
CTaTHCTHKA U
Teopus
BEPOATHOCTEMN

Hcropwust pa3BUTHSI KOMOWHATOPHKH, TEOPHH BEPOSITHOCTEH H
CTaTHCTUKH U UX POJIb B PA3JIMYHBIX c(hepax 4eT0BEUSCKON
)kusHeaesTenbHocTu. [IpaBuna komOnHaTopuku. Pemenue
KOMOHMHATOPHBIX 3a/1a4. Pa3memenus, coueTanus u
nepecraHoBku. burom HeroToHa 1 Tpeyronbpauk [lackans.
[Mpuxnagaeie 3agaun. Kitaccuaeckoe omnpesieneHnue BEpOsITHOCTH,
CBOJCTBA BEPOATHOCTEH, TEOpEMa O CyMME BEPOSTHOCTEH.
Brrancienue BepostHocTer. [Ipukiiagapie 3amadm.
[IpencrarieHne YNCIOBBIX NaHHBIX. [IpUKIaTHBIC 3a0a4U.

V. IIP,KP

I'eomerpus

Ilpumeuanue: I11P- npakmuueckas paboma,, ¥ —ycmuwiii onpoc, KP — konmponvhas paboma

[IpusHaky B3aUMHOTO PacIONIOKEHUS IPAMBIX. YTOI MEXKIY
npsAMbeIMU. B3anMHOe pacrosnoskeHue NpsMbIX U IIIOCKOCTEH.
[lepnieHnUKyYSIp M HAKIOHHAS K IUVIOCKOCTU. YTOJI MEKAY MPSIMOK
1 TUIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUH MPSAMOU U
miockocTh. Teopema o Tpex nepneHaukynapax. [lpuznaku n
CBOWCTBA MapaJUICNbHBIX U MEPIEHANKYIISIPHBIX IJIOCKOCTEH.
PaccTosHre OT TOUYKH 10 MIIOCKOCTH, OT MPSIMOH J10 IJIOCKOCTH,
paccTosHUEe MEXIY ITOCKOCTSIMU, MEXAY CKPEUIUBAOIUMUCS
IOPSAMBIMHU, MEXy IPOU3BOIBHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapammensHOE IPOCKTUPOBAHKE U €TI0 CBOMCTBA. Teopema o
nA0WA0U OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA. B3auMHOe
pacroioxkeHne MPOCTPAaHCTBEHHBIX GUryp. PazauuHbie BUABI
MHOTOIrpaHHUKOB. X n306paxenus. CedeHusi, pa3BepTKH MHOTO-
rpanHuKOB. [Inomane nosepxHocTu. Buasl cumMmmeTpuit B
IMPOCTPaHCTBE. CI/IMMeTpI/ISI TCJI BpalllCHUS 1 MHOT'OTPaHHHKOB.
Brrancnenne miomaznert 1 o00bemMoB. Bektopsr. JlercTBust ¢
BeKkTopaMH. [lexkapToBa cucTeMa KOOpPAHHAT B IPOCTPAHCTBE.
YpaBHeHHE OKPY>KHOCTH, cpepbl, INTOCKOCTH. PaccTosiHue Mexmy
To4YKaMu. J[eWCcTBUSI ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPAHMHATAMH.
CxkassipHOE IPOM3BEACHNUE BEKTOPOB. BekTOpHOE ypaBHEHHE
NpSAMOH U IJI0CKOCTH. Vcronb30BaHre BEKTOPOB MPH
JIOKA3aTeJIbCTBE TEOPEM CTEPEOMETPHH.

V,ITP,KP

2.4.4. Conep:xaHue caMOCTOSITEILHON PadoThI

CamocrositenbHast pabota cryaeHtoB (CPC) — 910 axkTuBHbIE (HOPMBI
WHJUBUYyIbHOW M KOJUIGKTUBHOM NEATEILHOCTH, HAIPaBJICHHBIC HAa 3aKpEIUICHHE,
pacHIMpeHue W CHCTeMaTH3allhi0 MPOWICHHOTO0 MaTepHalia Mo TeMaM Yy4eOHOM

JUCIHUITIIUHBEI.

CamocrosiTenbHas paboTa SIBIASETCS OJHMM M3 BUJOB YUYEOHBIX 3aHSITHH
CTYZIEHTOB, LIEISIMUA KOTOPOU SIBJIAOTCSA:

— CHCTEMATH3alMs W 3aKPEIUICHUE IMOJYYECHHBIX TEOPETUYECKUX 3HAHUU M
MPAKTUYECKUX YMEHUW CTYJEHTOB;

— yriayOJeHue ¥ pacuIiupeHre TEOPEeTUUECKUX 3HAaHUM;

— (QopMupoBaHME YMEHUW MCIOJb30BaTh pa3iuyHble WHGOPMAIIMOHHbBIE
VUCTOYHUKM  (HOPMATUBHYI, IIPaBOBYIO, CIPABOYHYIO  JOKYMEHTALUIO
CHELUaIbHYIO JINTEPATYpy);
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— pa3BUTUE II03HABATEJIbHBIX CIOCOOHOCTEM UM AKTUBHOCTH CTYJEHTOB,
TBOPYECKOU VHULIMATUBBI, CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH 51
OpPraHW30BaHHOCTH;

— (GopMHpOBaHHE CaMOCTOSATEIBHOCTH  MBIIUICHHUSA, CIOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpeaInu3aluu;

— pa3BUTHE UCCIEA0BATEIbCKUX YMEHUMN.

B xauectBe popm u MeromoB koHTpoisisi BHeayauTopHoii CPC MoryT ObITH
UCIIOJIB30BAaHbl CEMMHApCKUE 3aHATHSA, 3a4eTbl, TECTHUPOBAHUE, KOHTPOJbHBIC
paboThl, MaTEMaTUUECKUE AUKTAHTHI U JIP.

KpurepusimMu onieHku pe3ynbTaToB BHeayauTopHon CPC saBisroTcs:

— YPOBEHb OCBOECHHUS yU€OHOTO MaTepHaa;

— YMEHHME HCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS IIPU  BBINOJHEHUU
IIPaKTUYECKUX 3a]1a4;

— 000CHOBaHHOCTb M YETKOCTb U3JIOKEHUS OTBETA;

— opopMiieHHE MaTepHalia B COOTBETCTBUU C TPEOOBAHUSIMHU.

Kontpons pesynpraroB BHeayautopHoii CPC MOXeT OCyHIECTBISTBCS B
npejenax BpEMEHH, OTBEJIECHHOIO Ha o0s3aTelabHble YydeOHbIC 3aHATUS U
BHeayIuTOpHyt0 CPC, MOXeT npOXOAUTh B MUCbMEHHOW, YCTHOM WJIM CMEIIAHHOU
dbopme, ¢ IPeICTABICHUEM MPOAYKTa TBOPUECKOM IESITEIbHOCTH CTYIECHTA.

Bunni CPC:

— MO0 OBJIAJIEHHI0 3HAHUSIMM: aHAJIU3 TEKCTa y4eOHHWKA, JOMOJHUTEIbHOU
JUTEPATYPbl, COCTABJICHUE TJIAHA;

— 10 3aKpeIJIEeHHI0 W CHUCTeMaTH3aluM 3HaHWii: paboTa ¢ KOHCIIEKTOM
JeKuu, pabota C y4YeOHHUKOM, JOTOJHHMTEIBHOM JIUTEpaTypoM, ITOATOTOBKA
JIOKJIAJIOB;

— 1m0 GOpMHUPOBAHNIO YMEHUI M HABBIKOB: PEIICHUE MTPOOJIEMHBIX BOIIPOCOB
MIPU TIOATOTOBKE K DK3aMEHY.

IIpumepHas Tematuka pedeparos:

HenpepsiBHbIE ApOOH.

[IpuMeHeHre CI0KHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacueTax.
[TapannenbHOE TPOEKTUPOBAHHUE.

Cpennue 3Ha4eHus U UX IPUMEHEHNE B CTaTUCTHUKE.
BekTopHoe 3a1anue npsiMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOoJeOaHuH.

['paduaeckoe perieHre ypaBHEHUN U HEPABEHCTB.
[TpaBuibHBIE ¥ NOJTYPAaBUIIbHBIE MHOTOTPAHHUKH.

. KoHnueckue ceueHns v UX NpUMEHEHHE B TEXHUKE.

10 [Tonsitue auddepenumana u ero NPUI0KEHHUS.

11.CxemMbl NOBTOPHBIX UCTIbITAHUHN bepHyIu.
12.UccnenoBanue ypaBHEHUM U HEPABEHCTB C MApaMETPOM.

CoNoakrwWdE

25



2.4.5. [lepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHHUsI 1JIs1 CAMOCTOATEIbHON padoThl
00y4aroIuXcsl MO0 JUCIUIJINHE

Ha camoctosarensHyto paboTy o0Oy4aromuxcsi OTBOAUTCA 66 wacoB y4ueOHOTO
BPEMCHHU.

HanmenoBanmne Hepequb y‘le6HO-MeTOI[I/ILIeCKOFO obecreyeHus JUCHUIIIIMHBI I10

Ne paszzena, TeMbl, BU/a|BBITOJIHEHUIO CAMOCTOSTEIILHON paObOThI
CPC

1 2 3

BBenenmue. 1.boromosnioB, H. B. Maremaruka : y4eOHHK I CpPEIHETO
npodeccuonansHoro obpazosanmst / H. B. boromonos, II. H.
Camoiinenko. — 5-e wu3m.,, mepepab. W gon. — MockBa
WznarensctBo FOpaiit, 2020. — 401 ¢. — :(IlpodeccronanpHoe
obpazoBanne). — ISBN 978-5-534-07878-7. — Pexum mocryna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuuy. Maremaruka: airedOpa u
Hayajla MaTeMaTHYeCcKOro aHanusa, reomerpust [Tekct] : yueOHuK s
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKIECHUN
CIIO Ha 6a3e OCHOBHOro oOmwiero oOpa3oBaHMsI C IOJIYYEHHEM
cpennero obmero oopazoBanus / M. . bammakos. - 4-¢ usn., crep. -
Mocksa : Axagemwus, 2017. - 253 c. : un. - (IIpodeccronanpHOe

obpazoBanue. O01Ie00pa3zoBaTenbHble AUCIUIUIHHBI). - ISBN 978-5-
44

Aunredpa 1.boromonos, H. B. MaremaTtnka : y4eOHUK IJsi CPEIHETO
npodeccnonansHoro obpazosanmst / H. B. Bboromonos, II. H.
Camoitnenko. — 5-e wu3a., mepepab. u jgom. — MockBa
WznarensctBo FOpaiit, 2020. — 401 ¢. — :(IlpodeccronanpHoe
obpaszoBanue). — ISBN 978-5-534-07878-7. — Pexum npocryna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka: anrebpa u
Hayajla MaTeMaTHYeCcKoro aHanusa, reomerpus [Tekcrt] : yaueOHuK s
UCIOJIb30BaHUS B yUeOHOM Ipoliecce 00pa3oBaTeNbHbBIX YUPEKICHUN
CIIO Ha 6a3e OCHOBHOro oOmHIEro oOOpa3oBaHMS C MOJIYYEHHEM
cpenHero obmero obpazosanus / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axanemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe

obpazoBanue. OOieoOpasoBarenbHble QUCHUIUIMHEB). - ISBN 978-5-
44

YpaBuenus H 1.boromonos, H. B. Marematuka : y4eOHUK A1 CpeIHETO
HepaBeHCTBa npodeccuonanpHoro obpasosanust / H. B. boromonos, II. H.
Camoiinenko. — 5-e wu3n., mnepepad. u jom. — Mocksa
M3parensctBo [Opaiit, 2020. — 401 c. — :(Ilpodeccrnonanbuoe
obpaszoBanue). — ISBN 978-5-534-07878-7. — Pexum npocryna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka: anrebpa u
Hayajla MaTeMaTHYeCKOro aHanusa, reomerpus [TekcT] : yueOHUK ams
UCIOJIB30BaHUS B yUeOHOM mpoliecce 00pa3oBaTeNbHbIX YUPEKICHUN
CIIO na 06a3ze OCHOBHOTO OOIIEro 0Opa3oBaHUsI C MOJYyYCHUEM
cpenHero obmero obpazosanusi / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

obpaszoBanne. OOeoOpa3oBarenbHble TUCHUIUTHHEI). - ISBN 978-5-
44
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

OcHOBBI
TPUTOHOMETPHH

1.boromonos, H. B. Maremaruka : y4eOHUK ANl CpPEIHETO
npodeccuoHanpHOoro obpaszoBanust / H. B. boromonos, II. H.
CamoiinieHKo. 5-¢ wu3m., mepepab. u MO Mockaa
MzparensctBo [Opaiit, 2020. — 401 c. — :(Ilpodeccuonanbuoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nocrymna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTnka: anrebpa u
Hayajla MaTeMaTHYeCcKOro aHanusa, reomerpust [Tekct] : yueOHuK s
WCIOJIB30BAaHUS B yUeOHOM Ipoliecce 00pa3oBaTeIbHbBIX YUPEKICHUN
CIIO Ha 6a3e OCHOBHOro oOmHIero oOOpa3oBaHHS C MOJTYYCHHEM
cpenHero obmero obpaszosanusi / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

obpaszoBanue. OOmeoOpa3oBarenbHbie qUCHUIUHHEI). - ISBN 978-5-
44

DYyHKIUH,
CBOliCTBA
rpaguxku

HX

Hu

1.boromomno, H. B. Maremaruka : y4eOHUK Jisi CPEAHETO
npodeccuoHanpHoro obpaszoBanust / H. B. boromonos, II. H.
CamoiineHko. 5-¢ wu3m., mepepab. u oM. Mockaa
WznarensctBo FOpaiit, 2020. — 401 c¢. — :(IIpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nocrymna :
https://urait.ru/book/matematika-449006

Hauyaga
MATEeMATHYECKOI'0
aHaJIn3a

l.boromoinos, H. B. Maremaruka : y4eOHUK Jisi CPEAHETO
npodeccuoHanpHoro obpaszoBanuss / H. B. boromomnos, II. MN.
CamoiineHko. 5-¢ wu3m., mepepab. u oM. Mockaa
WznarensctBo FOpaiit, 2020. — 401 c¢. — :(IIpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nocrymna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBmu. MaremaTnka: anredpa u
Hayajla MaTeMaTHYeCKOro aHanuza, reomeTpusi [TekcT] : yaeOHuK s
WCTIOJIB30BaHUS B yUeOHOM Tporiecce 00pa3oBaTeNbHbBIX YUPEKICHHNA
CIIO na 6a3e OCHOBHOro o0O0mEro o0pa3oBaHMS C MOJIYYEHHEM
cpennero obmero odpazosanus / M. U. bammakos. - 4-e u3sn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe

obpaszoBanue. OOmeoOpa3oBarenbHbie qUCIUIUHHEE). - ISBN 978-5-
44

KomOunaropuka,
CTATHUCTHUKA
Teopus
BEpPOsATHOCTEM

H

1.boromonos, H. B. Martemaruka : yuyeOHHMK ISl CpEeIHEro
npodeccuoHanbHoro oobpazoBanust / H. B. boromonos, II. U.
CaMoineHKo. 5-¢ wu3a., mepepab. W JIOM. Mocksa
MzparensctBo [Opaiit, 2020. — 401 c¢. — :(Ilpodeccuonanbuoe
obpaszoBanue). — ISBN 978-5-534-07878-7. — Pexum npocryna :
https://urait.ru/book/matematika-449006

I'eomerpus

1.boromonos, H. B. MaremaTtuka : y4yeOHHK AJisi CPETHETO
npodeccuoHanpbHOro obpaszoBanust / H. B. boromonos, II. W.
CaMoiineHKo. 5-¢ wu3a., mepepab. W JIOM. Mocksa
M3parensctBo [Opaiit, 2020. — 401 c. — :(Ilpodeccrnonanbsroe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nocrymna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka: anrebpa u
Hayajla MaTeMaTHYeCcKOro aHanusa, reometrpus [Tekcrt] : yueOHuk s
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKICHUN
CIIO na 06a3ze OCHOBHOTO OOIIEro 0Opa3oBaHUsI C IMOJYyYECHUEM
cpenHero obmero obpazosanusi / M. 1. bamMakos. - 4-e u3a., crep. -
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

Mocksa : Axagemwus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe

obOpazoBanne. O0meoOpa3oBaTenbHble AUCIUIUIHHBI). - ISBN 978-5-
44
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

OcobGeHHOCTh (PeepatbHBIX TOCYTAPCTBEHHBIX O0OpPa30BATEIBHBIX CTAaHIAPTOB
oOpa3oBaHHUsSI — 3TO WX JEATCILHOCTHBIA XapakTep, KOTOPHIA CTaBUT TJIABHOU
3a/1aueil pa3BUTHE JIMYHOCTU 00YUYarOIIErocs.

[TocTaBienHast 3ajadya IIO3BOJIIET MPEBPATUTH TPAAUIIMOHHOE OOYy4YEHHUE,
HaIpaBJICHHOEC HA HAKOIUICHWE 3HAHWM, yMEHU, HABBIKOB, B IPOILIECC Pa3BUTHUSA
JUYHOCTH CTYAEHTa, a WMEHHO BHEJIPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUWA. YXOJ OT TPaJWLMOHHOTO 3aHSTUS 4Yepe3 HCIOJIb30BAHHE B IMPOLECCE
0Oy4eHHs] HOBBIX TEXHOJOTUH MO3BOJISIET YCTPAHUTh OJJHOOOpa3ue o0pa3zoBaTeIbHON
Cpellbl ¥ MOHOTOHHOCTh YY€0OHOTO MpOollecca, CO3JaCT YCJIOBUS i CMEHBI BUJIOB
NEATEIIbHOCTH oOy4Jaronmxcs, MTO3BOJIUT peanu3oBaTh MIPUHLIUATIBI
30poBbecOepexeHusi. PexoMeHayeTcs OCYIIECTBISATh BBIOOP TEXHOJIOTMM B
3aBUCHUMOCTH  OT  MPEIMETHOTO  COACpKaHUsS, LeJed  3aHATHS, YpPOBHS
MOATOTOBJICHHOCTA  OOY4YarolIUMXCsi,  BO3MOXKHOCTH  YJIOBJIETBOPEHHUSI  HX
00pa3zoBaTeIbHBIX 3aMIPOCOB U UX BO3PACTHON KaTErOpPHHU.

B ycnoBusax peamuzanmu TpeOboBanuit ®I'OC Hamboiiee akTyalbHBIMUA TIPH
M3YUYCHUHM MAaTEMATUKW CTAHOBSTCS CIEAYIOLe 00pa30BaTeIbHbIE TEXHOJIOTUH:

1) THYHOCTHO-ACATEIIbHAS TCXHOJIOTHS;

2) urpoBasi TEXHOJIOTHS;

3) pa3BuBaroIas TEXHOJIOTHUS;

4) 3mopoBbecOeperaroias TeXHOIOTHS;

5) nH)OKOMMYHHUKAITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHMH IIPH NMPOBEICHUN JIEKINH

Ne Tema Bunbsl mpuMeHseMbIxX Kon-Bo
00pa30oBaTeNbHBIX TEXHOJIOTUI| Yac

1 2 3
1. Bsenenue JInynocTHO-EesATEIbHAS
TEXHOJIOT S,
Pa3BUBAOILAs] TEXHOJIOTUS
2. Tema 1.1. Pa3BuTne noHsaTHs 0 yncie JInynOCTHO-EATEIBHAS 2
TEXHOJIOT U,
Pa3BUBAOIAS] TEXHOJIOTUS
3. Tema 1.2. Kophu, crenienu u sorapudmel JInynoCTHO-AEATEIbHAS 6
TEXHOJIOTHUS;
Pa3BUBAOILAs] TEXHOJIOTUS
4, Tema 2.1. YpaBHEHUs U CUCTEMBI YpaBHEHHM JInynoCTHO-AEATEIbHAS 2
TEXHOJIOTHUS;
Pa3BUBAOILAs] TEXHOJIOTUS
5. Tema 2.2. HepaBeHcTBa JInyHOCTHO-IEeATENbLHAS 2
TEXHOJIOT U,
Pa3BUBAOIIAS] TEXHOJIOTUS

N |
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Tema 3.1. OcHOBHBIE TIOHATHA

JInyHOCTHO-EATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOILAS TEXHOJIOTHUS

7. Tema 3.2 OcHOBHbIE TPUTOHOMETPUUYECKHUE JInuHOCTHO-IEATEIbHAS
TOX/IECTBA TEXHOJIOTHS;
Pa3BUBAKOIIAS TEXHOJIOTUS
8. Tewma 3.3 IIpeoOpazoBanus MPOCTEHIIIMX JlnynocTHO-EesTEIbHAS
TPUTOHOMETPUYECKUX BBIPAKECHUIN TEXHOJIOT S
pPa3BUBAIOIIAS] TEXHOJIOTUS
9. Tema 3.4. TpuronoMeTpuueCcKrUe ypaBHEHUS U JInuHOCTHO-IEATEIbHAS
HEpaBEHCTBA TEXHOJIOT S
Pa3BUBAKOIAS] TEXHOJIOTUS
10. Tema 4.1 @ynkuun. CBolicTBa QyHKITUH. JIn4yHOCTHO-EeATEIbHAS
O6parnbie GyHKITMH TEXHOJIOT S,
pa3BUBAIOIIAS] TEXHOJIOTUS
11. Tema 4.2. CteneHHbIC, ITIOKa3aTEIbHBIC, JIN4HOCTHO- e TeabHAs
norapuMUYECKHE U TPUTOHOMETPUUICCKUE TEXHOJIOTHS;
byukun. O6paTHbIe TPUTOHOMETPHYECKHE pa3BUBAIOILAS TEXHOJIOTUS
byHKIMHA
12. Tema 5.1. IlocnenoBarenabHOCTH. JInynoCTHO-EATEBHAS
TEXHOJIOT S
pa3BUBAIOIIAS] TEXHOJIOTUS
13. Tewma 5.2. IIpousBoanas JlnynocTHO-EsATEIBHAS
TEXHOJIOT U
pa3BUBAIOIIAS] TEXHOJIOTUS
14. Tewma 5.3. IlepBooOpa3Hast U HHTErpajl JIMYHOCTHO-IesiTeNbHAS
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
15. Tema 6.1 DneMeHTb KOMOMHATOPUKH JIn4yHOCTHO-EATEIbHAS
TEXHOJIOTHS;
pa3BUBAOIIAS] TEXHOJIOTHUS
16. Tema 6.2. DneMeHTHI TEOPUU BEPOSITHOCTEM JIM9YHOCTHO-eATenbHAs
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
17. Tewma 6.3. DeMeHTHI MaTeMaTHYECKOM JlnuyHOCTHO- e TEIBHAS
CTaTUCTUKH TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
18. Tema 7.1 KoopauHatsl 1 BEKTOPEI HNHpoKOMMYHUKAIIMOHHAS
TEXHOJIOTHSI;
3I0pOBbecOeperaroIas
TEXHOJIOTHSI
19. |Tewma 7.2. [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE HNHpoKOMMYHUKAITMOHHAS
TEXHOJIOTHSI;
3I0pOBbecOeperaroIas
TEXHOJIOTHSI
20. Tema 7.3. MHOrorpaHHUKH HNnpoxoMMyHHUKaIMOHHAS
TEXHOJIOTHS;
310pOBBeEcOeperaromas
TEXHOJIOTHsI
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21.

Tema 7.4. Tena 1 NOBEPXHOCTH BpaLCHUS

HNHpoKOMMYHUKAITMOHHAS
TEXHOJIOTHS;
310poBBbecOeperaronas
TEXHOJIOTHUSI

22,

Tewma 7.5. I3MepeHus B reomeTpun

HNHpoKkoOMMYyHUKAITMOHHAS
TEXHOJIOTHS;
310poBBEcOeperaronas
TEXHOJIOTHUSI

3.2. Oﬁpa30BaTeﬂLHLIe TEXHOJOI'MA IIPA MPOBCACHUH NMPAKTHYCCKHUX 3aHATHH

Ne

Tema 3anaTus

Bubl mpumMeHsemMbIx
00pa3oBaTeNbHBIX
TEXHOJIOTUN

Kon.
qJac

BBenenue

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHSI,
Pa3BUBAIOIIAS TEXHOJIOTHS

Tema 1.1. Pa3zBuTre mOHITUA O YHCIIE

JIny"HOCTHO-IesITENbHAS
TEXHOJIOTHSI;
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tewma 1.2. Kopau, crernenn u Jorapudmbl

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHSI,
Pa3BUBAIOIIAS TEXHOJIOTHS

12

Tema 2.1. YpaBHEHHUS U CUCTEMBI YpaBHEHUI

JIny"HOCTHO-EesATENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 2.2. HepaBeHcTBa

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHSI,
Pa3BUBAIOLLIAS TEXHOJIOTUS

Tema 3.1. OCHOBHBIE TIOHATHS

JIny"HOCTHO-esATeENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE
TOKJIECTBA

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHSI,
pPa3BUBAIOLLIAS TEXHOJIOTUS

Tema 3.3 IIpeoOpa3zoBanus IPOCTEUIITUX
TPUTOHOMETPHUECKUX BBIPAKEHUN

JInaaoCTHO- eI TENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTUS

Tema 3.4. TpuronomeTpudeckue ypaBHeHUs U
HEpPaBEHCTBA

JIMYHOCTHO-AeATEIbHAs
TEXHOJIOTHSI,
pa3BHUBAIOILIAS TEXHOJIOTUS

10.

Tema 4.1 ®ynkiuu. CBoiicTBa QyHKIINAMN.
OO6patHble QyHKIMH

JInaaoCTHO- eI TENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS
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11. Tema 4.2. CteneHnnle, Moka3aTelibHbIE, JImyHOCTHO-AeATeIIbHAS
norapu()MUIECKHE U TPUTOHOMETPUUIECKUE TEXHOJIOTHS;
¢byukaun. OOpaTHBIE TPUTOHOMETPHUYECKHE pa3BUBAIOIIAS TEXHOJIOTUS

byHKIIUN
12. Tema 5.1. IlociieqoBaTEILHOCTH. JInuHOCTHO- e TeIbHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAS TEXHOJIOTUS

13. Tema 5.2. IlpousBoanas JIMYHOCTHO-ACATEIbHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAS TEXHOJIOTHUS

14. Tewma 5.3. IlepBooOpa3Has u UHTErpa JInuHOCTHO-IEATEIbHAS
TEXHOJIOTHS;

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

Pa3BUBAIOIIAS] TEXHOJIOTUS

16. Tema 6.2. D1eMeHTBI TEOPUU BEPOSITHOCTEN JInyHOCTHO-IeATeIbHAS
TEXHOJIOTHS;

pa3BUBAIOIIAs] TEXHOJIOTUS
17. Tema 6.3. D1eMEHTHI MaTEeMaTUUECKOM JIM4HOCTHO-IesATeIbHAS
CTaTUCTHKH TEXHOJIOTHS,

Pa3BUBAIOIIAS] TEXHOJIOTUS

18. Tema 7.1 KooparHaThl 1 BEKTOPbI JIM4HOCTHO-IesATeIbHAS
TEXHOJIOTHS;

pa3BUBAIOIAS TEXHOJIOTHUS
19. Tewma 7.2. IIpsiMbI€ U MIIOCKOCTH B IPOCTPAHCTBE JIndyHOCTHO-EATEIbHAS
TEXHOJOTHSI,

Pa3BUBAIOIIAS] TEXHOJIOTHUS

20. Tema 7.3. MHOrOrpaHHUKHU JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHS;

pa3BUBAIOIAS TEXHOJIOTHUS

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

TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
22. Tema 7.5. I3mepeHust B reOMETpUUA JIN4HOCTHO- e TeIbHAS

TEXHOJIOTHSI,
pa3BHUBAKOIIAS TEXHOJIOTUS
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4. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI IUCHUTIINHBI

4.1. MatepuaibHO-TeXHHYeCKas1 0a3a, HeoOXoAUMAs JJIsl OCYLEeCTBJICHUS
00pa3oBaTeJILHOTO MPOoIEcca MO AUCIHUIINHE

Peaﬂmauym yq€6HOfI JAUCHUIUINHBI OCYIICCTBIISICTCA B KaOMHETE MaTCMaTHKH,

yi. umutposa, 200, aya. 405.

O6opynoBanne yueOHOTO KaOUHETA:
creuaIn3upoBaHHas MeOENb U CUCTEMBI XpaHEHUs (JOCKa KJIaccHasi, CTOJ U
CTYJ YUHUTES, CTOJIBI M CTYJIbSl YUCHUYECKHUE, KA A XpaHEHUs y4eOHbIX
MOCOOUH, CUCTEMBI XpaHEHUS TaOJHUI] U TUTAKATOR);
TEXHUYECKHUE CPEICTBA 00yUeHus (paboyee MECTO YUHUTEISA: KOMIIBIOTED
YUHTEJIS, BUAECONPOEKTOP, dKpaH, aureH3nonHoe 110);
JIEMOHCTpallMOHHBIE yUeOHO-HaTJIAHbIE TOCOOUSI (KOMIUIEKTHI CTEH/IOB,
KOMIUIEKTBI TaOJIHI], TOPTPETHI BHIJAIOLIUXCA MAaTEMATUKOB, KOMILJICKT
UHCTPYMEHTOB KJIACCHBIX C MAarHUTHBIMU JIEPKATEIISIMU);
AJIEKTPOHHBIE CPEACTBA 00YUEHHS (KOMIUIEKT BUACO(DUIBMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOT0 O00ecIeYeH st

N

Omnepannonnas cucrtema Microsoft Windows 10

[Maket nmporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBobomgHOe mporpaMMHOE
oOecrieyeHue, He OrpaHUYEHO, OECCPOUHO)

Hutepner O6payszep Google Chrome (6ecrutatHoe mporpaMMHOe oOecrieueHue,
HE OIPaHUYCHO, 0€CCPOUHO)

K-Lite Codec Pack — ynuBepcanbHbIli HAO0OpP KOJIEKOB (KOJWPOBIIUKOB-
JEKOJUPOBIIMKOB) M YTUIUT JUIsl TPOCMOTpa W OOpabOTKM ayauo- W
Bujeodaitziop (OeciuiaTHOE MPOrpaMMHOE OOECIEeUeHHe, HE OIrPAaHUYCHO,
OeccpouHo)

WinDjView — mporpamma ais npocMotpa (aiiioB B popmare DIV u DjVu
(cBOOOMIHOE MTpOrpaMMHOE OOECIIeYeHNEe, He OTPAHUYCHO, OECCPOYHO)

Foxit Reader — mpukiagHoe mporpaMMHOE OOCCIEYCHHE Ui MPOCMOTpa
AJIEKTPOHHBIX JOKyMeHTOB B cranmgapte PDF (GecruiatHoe mnporpammHoe
oOecrieyeHue, He OrpaHUueHO, OECCPOUHO)
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5. MIEPEYEHb OCHOBHOMI u NTONOJIHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJIUMOM JUISI OCBOEHUS TUCLHUIIJINHBI

5.1. OcHoBHas JuTEpaTypAa:

l.boromonoB, H. B. Maremaruka : y4eOHHK JJISI  CPEIHETO
npodeccuonansHoro odpazosanus / H. B. boromornos, I1. 1. Camoitnenko. — 5-¢
u3f., nepepab. u mon. — MockBa : UsnmarensctBo HOpaiit, 2020. — 401 c. —
‘(IlpodeccuonanvHoe obOpazoBanne). — ISBN 978-5-534-07878-7. — Pexum

nocryma : https://urait.ru/book/matematika-449006

2. bammakoB, Mapk WBanoBuu. MaremaTtuka: anredpa W Hadaia
MaTeMaTU4YeCcKoro aHaiamsa, reomerpusi [TekcT] : y4eOHHMK nJisi UCHOJIb30BaHUS B
y4ueOHOM mporiecce oopaszoBatenbHbIX yupexkaeHuit CI1O Ha 6a3e 0CHOBHOTO 00111€T0
oOpa3oBaHuUs C MOJyYEeHUEM CpeHero obmiero oopazoBanus / M. 1. bammakos. - 4-¢
u3a., crep. - MockBa : Axkagemus, 2017. - 253 c. : un. - (Ilpodeccuonanproe
obpazoBanue. O0meoopazoBarenbHble TUCHUILIHHBL). - ISBN 978-5-44

3. bammakoB, Mapk HBanoBuu. MaremaTuka: anrebpa u Hayaia
MaTeMaTHYECKOr0 aHaiu3a, reomeTpus [TeKcT] : 3aJauyHuK : yuyeOHOe Mmocooue st
MCIIOJIB30BaHUs B YUeOHOM Mpoliecce oOpa3zoBaTenbHbIX yupexaenuit CI1IO Ha 6aze
OCHOBHOTO 00IIIETO 00pa30BaHUs C MOJTYUYEHHEM CpeaHero odmero oopazoanus / M.
N. bammakoB. - 4-¢ wu3Aa., crep. - MockBa : Axanemus, 2017. - 414 c. -

(ITpodeccnonanpHoe obpazoBanue. OOmMIE0Opa3zoBaTenbHBIC TUCITUTLINHBI). - ISBN
978-5-4468-5127-0 68-5988-7

5. 2 JlonmosiHMTEIbHAS JIUTEPATYpA:

1. baBpun, M. WM. Marematuka : y4yeOHUK M TPAKTUKYM IS CPEIHETO
npodeccuonansuoro odpaszosanus / U. U. baBpun. — 2-e uzn., nepepad. u qom. —
MockBa: MWznarensctBo IOpaiit, 2020. — 616 c¢. — (IIpodeccuonanpuoe
oopazoBanue). — ISBN  978-5-534-13068-3. — Pexum pgocrtyna
https://urait.ru/book/matematika-449045

2. boromonog, H. B. IIpaktnueckue 3aHsiTus no Mmarematuke B 2 4. Yactp 1 :
ydyeOHOe mocoOue g cpeaHero mnpodeccuoHaibHOro obpazoBanus / H. B.
boromonor. — 11-e u3n., mepepad. u mon. — Mocksa: M3natensctBo FOpaiit, 2020.
— 326 ¢. — (Ilpodeccuonanbroe obpazoanue). — ISBN 978-5-534-08799-4. —
Pexxum noctyma :https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-
chast-1-449005

3. . boromouos, H. B. Tlpaktuueckue 3ansTusi mo mareMatuke B 2 4. Yacts 2 :
ydueOHOe  mocoOume Juist  cpemHero  npodeccHoHanbHOro  oOpazoBaHus [/
H. B. boromonos. — 11-e u3n., mepepad. u gon. — Mocksa: M3znarensctBo IOpaiiT,
2020. — 251 c. — (Ilpodeccuonansuoe oopazosanue). — ISBN 978-5-534-08803-8.
— Pexxum nmoctyma : https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-
2-ch-chast-2-449004
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5.3. llepuoanyeckue M3IaHMs:

1. ’Kypnan MaremaTtuka B mKose

2.OnexTpoHHas oubnunoreka "M3narensckoro qoma "['peOeHHUKOB"
(www.grebennikon.ru);

3 .base! nannsix koMnaanu «Mct Bero» (http://dlib.eastview.com).

5.4. Ilepeyennb pecypcoB HH(POPMANNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEpHeT», HE0OXOAUMBIX IJISI OCBOCHHS UCIHUILINHBI

1.

2.
3.

8.

9.

MuHHCTEPCTBO HAayKM MW BbICHIero oOpaszoBaHusi Poccuiickoi
®deneparmu_(https://minobrnauki.gov.ru/);

denepanbHbIil moptan "Poccuiickoe odopazosanue” (http://www.edu.ru/);
Nudopmanmonnas cucrema "EnrHoe OKHO 10CTyna K 00pa3oBaTebHbIM
pecypcam" (http://window.edu.ru/);

Enunas  xomnekuust — 1udpoBbIX  00pa3oBaTENbHBIX  PECYpPCOB
(http://school-collection.edu.ru/);

@enepanbHbli HEHTp HHPOPMALMOHHO-00PA30BATENbHBIX PECYPCOB
(http://fcior.edu.ru/);

Oo0pasoBarebhblil mopran "Yyeba" (http://www.ucheba.com/);

[Tpoekt ['ocynapCTBEHHOrO HMHCTUTYTa pycckoro sizbika umeHu A.C.
[Tymkuna "O0pa3oBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snexkrponnas oudauoreka (HOB) (http://www.elibrary.ru);
HarmonansHas snexrponnas oubanoreka (http:/u36.pd/);

10.KubepJlenunka (http://cyberleninka.ru/).
11.CnpaBoyHO-UHPOPMALIOHHBIH nopTa "Pycckuii A3BIK"

(http://gramota.ru/);

12.Cny»x0a TeMaTH4YeCKMX TOJKOBBIX cioBapeit (http://www.glossary.ru/);
13.CnoBapwu u sunmkioneauu (http://dic.academic.ru/);
14 Koncynbrant Ilmtoc - cnpaBoyHasi mpaBoBasi cucTemMa (JOCTYI IO

JIOKAJIbHOU CETH)
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6. METOJNYECKHUE YKA3AHMS JJIS1 OBYYAIOLIUXCS TTO
OCBOEHMUIO JTUCHUIIUHBI

Jlucuuiuiiea npeycMaTpUBaeT JIEKIIMOHHBIE U IPAKTUYECKUE 3aHATHS.

YcmenmHoe u3ydeHne Kypca TpeOyeT MOoCceeHus JSKIUH, aKTUBHOW paOOTHI Ha
NPAKTUYECKUX 3aHATHAX, BBINOJHEHUE BCEX YYEOHBIX 3aJaHMs IPENoaaBaTels,
O3HAKOMJIEHHE C OCHOBHOM M JONOJHUTEIILHON JINTEPATYPOU.

Bo Bpemsi jJieKnuM CTYJEHT JIOJDKEH BECTM KOHCHEKT. PaboTa ¢ KOHCIEKTOM
JIEKIUI TMPEaIonaracT IpocMOTp KOHCIIEKTa B TOT k€ JIeHb nocie 3aHsaATui. [Ipu
TOM HEOOXOAMMO TOMETUTh MaTephalbl KOHCIEKTa, KOTOPbI€ BBI3BIBAIOT
3aTpyAHEeHHs JJIs moHuMaHus. [Ipu 3ToM oOydaromiuiicss TOJDKEH cTaparbesl HAUTU
OTBEThl Ha 3aTPyJHUTEIBHBIE BONPOCHI, UCIOJb3YS PEKOMEHAYEMYIO JIUTEPATYPY.
Eciu eMy camocTOSITENbHO HE yAalloch pa3o0paTbCs B Marepuale, HEOOXOAMMO
c(OpMyIUpPOBATh BONPOCHI W OOpPATUTHCA 3a IMOMOIIBID K MPENoJaBaTeslio Ha
KOHCYJIbTALIMM WK OJMKaUIIeH JISKIUH.

OOyuaromeMycsi HEOOXOJIUMO PETYJIIPHO OTBOAMUTH BpeMs IJii NMOBTOPEHHUS
INPOWJIEHHOTO MaTepuajia, TMpOBEPsisi CBOM 3HAHUS, YMEHHUS U HaBBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

IIpakTHYeckne 3aHATHSA COCTABISIIOT BaXXHYI0 YacTh MPO(ecCHOHATBHON
MOJATOTOBKM CTyAE€HTOB. OCHOBHAs 1€Jib MPOBEACHUS NPAKTUYECKUX 3AHITHH —
(GopMHUpOBAaHUE Yy CTYJIEHTOB AHAJIUTUYECKOTO, TBOPUYECKOTO MBIIUICHUS IIyTEM
npUOOpeTEeHUs MPAKTUYECKUX HABBIKOB.

Meronnueckue ykazaHus K IPAaKTUYECKUM 3aHITHAM IO TUCLUIIIIMHE HApsay C
paboueil mporpaMmMoi u rpaduKoM y4eOHOTO IpoIecca OTHOCATCS K METOANICCKUM
JOKYMEHTaM, ONpEeIeNSIIOIINM YPOBEHb OpPraHu3allii U KauecTBa 00pa30BaTeIbHOTO
nporecca.

[Ipy MoAroToBKE K NMPAKTHYECKHUM 3aHATHUSM HEOOXOIUMO MPOCMOTPETH
KOHCIIEKTBI JIEKIUHA U METOJUYECKHE YKa3aHHs, PEKOMEHIOBaHHYIO JUTEPATypy IO
JAHHOU TeMe; MOJArOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOIPOCHI.

B xone BbINOMHEHUA HWHAMBUAYAJIBHOTO 3a/laHUSl MPAKTUYECKOTO 3aHITHS
CTYJIEHT TOTOBUT OTYEeT O pabore. B oTuer 3aHOCATCS pe3yJbTaThl BBINOJHEHUS
KOKJIOTO MyHKTa 3anaHus (rpaduku, TaOIMIBl, pacyeThl, OTBETHl HA BOMPOCHI
MYHKTOB 3aJlaHusl, pelIeHue MPUMEPOB U 3adad U T.m.). 3a 10 MUH 10 OKOHYAHUS
3aHATUS TpernojaBaTesib MpoBepseT 0O0beM BBHINOJHEHHONM Ha 3aHATUM PadOTHl U
OTMEYaeT pe3yjbTaT B paboueMm >xypHaie. OcTaBUIMeCs] HEBBIMOIHEHHBIMU MyHKTHI
3aJJaHus MPAKTUYECKOTO 3aHATHS CTYACHT 00s3aH J0/1eJaTh CaMOCTOSTENIBHO.

Ilocne mpoBepkH oOT4YETa IMPENOAABATENb MOYKET IMPOBOAMWTH YCTHBIA WIIU
NUCBMEHHBIA  ONpOC CTYAEHTOB JUIsl KOHTPOJII YCBOEHMSI MMM OCHOBHBIX
TEOPETHUYECKUX U NPAKTUYECKUX 3HAHUI MO TeME 3aHATUSA (CTYyACHTHI TOJKHBI 3HATh
CMBICJI MOJYYEHHBIX UMHU PE3yJbTaTOB M OTBETHl HAa KOHTPOJIbHBIE BOMpockl). ITo
pe3yJabpTaTaM IMPOBEPKM OTYETa M OIMpPOCa BBICTABIISIETCS OLEHKA 3a MPAKTHYECKOE
3aHSTHE.

CamocrositensHas padora ctyaeHToB (CPC) mo JuCHUIIIMHE UTPAET BAXKHYIO
POJIb B X0JI€ BCEro yueOHOro npoiecca.
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7. OHEHOYHBIE CPEJICTBA JIJIAA KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT ¢oHIA OLEHOYHBIX CPEACTB

OueHouHblE  CpelIcTBa  MpEeAHA3HAYEHbl JUISl  KOHTPOJSL M OLEHKH
00pa30BaTENbHBIX JOCTIKEHUH OOYYalOIIMXCs, OCBOMBIIMX MPOTpamMMmy y4ueOHOMH
JUCLUTITUHBL.

@OHJIT OLEHOYHBIX CpPEICTB BKJIIOYAET KOHTPOJIBHBIE MaTepHaybl IS
NPOBEICHHUS  TeKylero KOHTpPoJass B  (opmMe 1OpoBepodHble  PabOTHI,
CaMOCTOSITENIbHBIE PAa0OTBl M KOHTPOJIbHBIE pabOThl W NPOMEKYTOYHOM
arrecranuu B opme 3auera 1 dK3aMeHa.

Heau n 3axa4n GOHAOB OLIECHOYHBIX CPEACTB

@DOHIIbI OLIEHOYHBIX CPEJICTB CO3MAIOTCA JJIs aTTeCTallMM OOydYaroluxcs ¢
LEIbI0 OLIEHKM UX MEPCOHAIBHBIX JIOCTH)KEHUH MO3TalHBIM  TpeOOBaHUSAM
cootBercTByMOIIEl [ITICC3 u npeacrasisieT coO00il COBOKYIMHOCTh KOHTPOJIUPYIOIIMX
MaTepHaoB, MO3BOJSIONIMX OLEHUTh YMEHHUS, 3HAHMS, MPAKTHYECKUH OIBIT H
OCBOCHHBIE KOMITETECHIIUU.

@DOHIBI OLEHOYHBIX CPEACTB MO3BOJIIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
NOJTOTOBKM CTyJE€HTAa Ha KaXIOM OJrTane oOydeHuss TpeOoBaHUAM padoueit
IporpaMMbl  yuyeOHOW JHCUUIUIMHBI, padoueld mporpammbl MNPOPECCHOHATBHOIO
MOJYJISl, IpOrpaMMam MPaKTHK, IPOrPAMME I'OCY1apCTBEHHON UTOTOBOM aTTECTALMH.
3anagamu (pOHIOB OLICHOYHBIX CPEACTB SABIISIOTCS:

—KOHTPOJb M  YOPABJICHHE IMPOLIECCOM MNPUOOPETEHUS]  CTyIAEHTaMHu
HEO0OXOAUMBIX 3HaHHUU u yMEHUH, OTPEEICHHBIX benepabHBIMU
roCyJIapCTBEHHBIMU 00pa3oBarebHbIMU cTaHgapTamu CIIO mo cooTBETCTBYIOINICH
CHEUATbHOCTH;

—KOHTpOJIb U yIpaBlieHHe AocTkeHueM weneit peanmnzaunn [IIICC3 CIIO,
OTpEJICNICHHBIX B BHUJE Habopa oO0mmMX ©u TPO(PEeCCHOHATBHBIX KOMIETEHIUN
BBIITYCKHUKOB;

—o0ecreyeHue COOTBETCTBUSL pe3yibTaTOB OOyYeHHs 3ajayam Oynayiuei
po(ecCUOHANIBHOM IS TEIbBHOCTH BbIITY CKHUKA.

7.2. Kputepum olleHKH 3HAHUI

Or1eHKa MICHbMEHHBIX KOHTPOJBHBIX PA00T 00yJaronuXxcs Mo MaTeMaTHKe:

OTBET OLICHUBACTCS OMMEmKOL «5», €CIU:

— paboTa BBITOJIHEHA ITOJTHOCTBIO;

— B JIOTMYECKUX PACCYXIACHUAX U OOOCHOBAHWM PEIICHUS] HET MPOOEJIOB U
OIINOOK;

— B pEUICHUH HET MaTeMaTUYeCKUuX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OMHCKA, KOTOpasi HE SBJISICTCS CJEJACTBUEM HE3HAHUS WM HEMOHUMAaHHS Y4eOHOTO
MaTepuana).

Ommemxka «4» CTaBUTCS B CIEAYIONIUX CIydasX:
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— pa0oTa BBINOJHEHA MOJHOCTBIO, HO OOOCHOBaHUS IIAroB peElICHUs
HEJOCTaTOYHBl (ecnmu yMeHHe OOOCHOBBIBaTh PACCYXKIACHHMS HE  SIBISUIOCH
CHeUalbHbIM 0OBEKTOM IPOBEPKN);

— JIONYIIEHbl OJHA OIIMOKAa WM €CTh JIBa — TPU HENOYETA B BBIKJIAJKAX,
pUCYHKax, dYepTexax WM rpapukax (ecid 53Th BUABI pabOT HE SABISIIUCH
CHeUalbHbIM OOBEKTOM MPOBEPKH).

Ommemxka «3» CTaBUTCS, €CIIH:

— JIONyIIeHO Oojiee OofHON OmMOKKM win OoJjiee JIBYX — TpPEX HEIOYETOB B
BBIKJIQ/IKaX, YepTexkax WM rpadukax, HO oOydaromuiics obnagaeT o0s3aTeIbHbIMU
YMEHUSMHU T10 IPOBEPSIEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIU:

— JIONYIIEHbI CYLIECTBEHHbIE OIIMOKH, MOKA3aBIIME, YTO OOy4YarOIIMUCSA HE
o0naaeT 00s3aTeIbHBIMU YMEHUSAMH IO JAHHOW TEME B MOJIHON Mepe.

OlLieHKa YCTHBIX OTBETOB OOYYaIOIMIUXCS 10 MAaTEMaTHKE:

OTBET OLIEHUBACTCSA OMMEMKOU «J», €CIIA CTYJICHT:

— TOJIHO PacKphbLI COJEp)KaHHE MaTepuaia B 00beMe, MPeayCMOTPEHHOM
IIPOTPaMMON;

— UBJI0XKWI  Marepuall  T'PAaMOTHBIM  SI3BIKOM,  TOYHO  HCHOJB3Ys
MaTeMaTHYECKYI0 TEPMUHOJOTUI0O U CHUMBOJIMKY, B OIPEACICHHON JOTHYECKOU
MOCJIEIOBATCIbHOCTH;

— TPaBUJIBHO BBINOJHWII PUCYHKH, YEPTEXKH, T'paduKH, COIMYTCTBYIOIIHE
OTBETY;

— TIOKa3aJl yYMEHHE WJUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMH MPUMEpPAMHU,
MIPUMEHATH €€ B HOBOM CUTYAIUU MPU BHITIOJTHEHUM IPAKTUYECKOTO 3aaHuUs;

— TPOAEMOHCTPUPOBAT 3HAHWE TEOPUM pPAHEE H3YUYEHHBIX COMYTCTBYIOLIUX
TeM, C(POPMHUPOBAHHOCTh M YCTOMUYMBOCTH HUCIOJL3YEMBIX IMPU OTBETC YMEHHUU U
HaBBIKOB;

— OTBEYaJl CAaMOCTOSITEJIbHO, 0€3 HAaBOASAIIUX BOMIPOCOB MPETOIaBaTes;

— BO3MOXHBI OJHA — JIBE HETOYHOCTU NPHU OCBEIICHUH BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKaX, KOTOpPbIE YYEHUK JIETKO MCIpPaBUJI IMOCTE 3aMeyaHUs
YUUTENS.

OTBET OLEHUBAETCA OmMMemKou «4», €ClIH YAOBJIETBOPSIET B OCHOBHOM
TpeOOBAHUSIM Ha OIICHKY «5», HO TIPH 3TOM MMEET OJIMH M3 HEJIOCTATKOB:

— B M3J0KCHUHU JIONYIICHH HEOOJbINHE TMPOOENbl, HE HCKa3HUBIICE
MaTE€MaTHYECKOE COJIep)KaHNEe OTBETA;

— JIONYUIEHBI OJIMH — JBa HEJ0YETa MPU OCBEIICHUU OCHOBHOTO COJACPKAHUS
OTBETa, UCIIPABJICHHBIE TTOCIIC 3aMEUaHUs MPENo 1aBaTes;

— JIOMyIIEeHbl omuOka win 0oyiee JBYX HEIOYETOB MPHU OCBEIICHUU
BTOPOCTEMEHHBIX BONPOCOB WJIM B BBIKJIAJKaX, JEKO HCIPABICHHBIE TOCTE
3aMeYaHus MpernoaBaTes.

Ommemxka «3» CTaBUTCS B CICAYIOIINAX CIy4dasiX:

— HEMOJIHO PAaCKpBhITO CcoJepkaHue Marepuana (ColepaHue H3JI0KEHO
dbparmMeHTapHO, HE Bcerja IOCJeaA0BaTebHO), HO TMOKa3aHO oO0Ilee MOHUMAaHUE
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BOIIPOCA M  MPOJEMOHCTPUPOBAHBI  YMEHHUS, JOCTATOYHbIE [IJIi  YCBOEHHUSA
nporpaMMHOro wmarepuana (ompexaeneHsl «TpebGoBaHHAMH K MaTeMaTHYECKOU
MOJIFOTOBKE 00YYaIOIINXCs» B HACTOAIIECH MporpaMme 1Mo MaTeMaTUKe);

— UMEJNHCh 3aTPyAHCHUS WM JIOMYILIEHbl OIIMOKA B  OMpEIeICHUU
MaTEeMaTHYECKONH TEPMHHOJIOTHH, YEpTeKaxX, BBIKJIAIKaX, HCHpPABICHHBIC TIOCIE
HECKOJIbKMX HaBOJSIIUX BOIIPOCOB MPEIO1aBaTEeIs;

— CTYJIEHT HE CIIpaBWJICS C NMPUMEHEHHWEM TEOpUH B HOBOW CHUTYyallMH TpU
BBITIOJIHEHUH TPAKTUYECKOrO 3a/IaHMsl, HO BBIMNOJHWI 3aJaHus 00s3aTeIbHOTO
YPOBHSI CJI0)KHOCTH TIO JIaHHOM TEME;

— MpU JOCTaTOYHOM 3HAHUM TEOPETHUYECKOTO MaTepuajia  BbISBIEHA
HeJI0cTaToYHasi ChOPMHUPOBAHHOCTH OCHOBHBIX YMEHHUM U HaBBIKOB.

Ommemka «2» CTaBUTCSA B CIACAYIOIIMX CIydasx:

— HE PacKpbITO OCHOBHOE COJIep KaHNE yUeOHOro MaTepuraa;

— OOHapyXeHO HE3HAHHE YYCHUKOM OOJIbIlIeW WU HamOoJiee BaXKHOW 4acTU
y4eOHOT0 MaTepHuaia;

— JIOTYIICHBI OIMMOKA B OMNpPENEICHUHM TOHATUN, TPU HCIOIb30BAHUU
MaTeMaTHYeCKON TEpPMUHOJIOTUH, B PHCYHKax, uepTekax WM rpadukax, B
BBIKJIQ/IKaX, KOTOpPbIE HE HCIPABJICHBI IOCIE HECKOJBKHX HABOJSIIIMX BOIPOCOB
IperoaaBaTels.

O6mas kinaccuduKkaius ommooK:

[Ipu oneHke 3HaHUN, YMEHUN U HABBIKOB OOYYAIOIIUXCS CIEAYET YYUTHIBATh
Bce OMMOKM (TpyObie U HETPyObIC) U HEAOUETHI.

1. I'pyObIMU CUMTAIOTCS OIIHUOKH:

— HE3HAHUE OIpPEACIICHUs] OCHOBHBIX TMOHATHM, 3aKOHOB, TIPABUJI, OCHOBHBIX
MOJIOKEHUN Teopuu, HE3HaHWe (PopMyJi, OOIIECTIPUHSATHIX CUMBOJIOB 0003HAUYCHUMN
BEJTUWYMH, CIMHUL] UX U3MEPEHUS;

— HE3HAaHWE HAUMEHOBAHUU €IMHUI] U3MEPEHUS;

— HEYMCHHUE BBIJICIUTH B OTBETE TJIABHOC,

— HEYMEHHUE NMIPUMEHSATh 3HAHWS, AITOPUTMBI JIJIs1 PEIICHUS 3a1a9;

— HEyMEHUE JieJaTh BBIBOJIBI U 0000IICHUS;

— HEYMEHHE YUTaTh ¥ CTPOUTH TPadUKH;

— HEyMCHHUE TI0JT30BATHCS MEPBOUCTOYHUKAMH, y4eOHUKOM U
CIIPaBOYHUKAMU;

— TOTEPs KOPHSI WJIM COXpaHEHHE TOCTOPOHHETO KOPHS;

— orOpaceiBanne 6e3 00BSICHEHUN OJHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OIITUOKU;

— BBIYUCIIUTENIbHBIC OMUOKH, €CJTU OHU HE SBIISIOTCS OTHCKOM;

— JIOTUYECKHE OIINOKHU.

2. K HerpyObIM ommOKam clielyeT OTHECTH:

— HETOYHOCTh (POPMYJIUPOBOK, OINpPEIEICHUN, MOHATHMI, TCOPUid, BhI3BAHHAS
HEIOJIHOTOM OXBaTa OCHOBHBIX INPHU3HAKOB OMPEICIAEMOTO MOHATUS WIN 3aMCHOU
OJTHOTO - JIBYX U3 3TUX MPHU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTh rpaduka;
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- HCpaI_II/IOHaJIBHI:Jﬁ

METO/

pelIeHHUs

3aJauu

NI

HEOOCTAaTOYHO

NPOJyMaHHBIA TUIAH OTBETA (HAPYIICHHE JIOTHMKH, MOJAMEHA OTIEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENIEHHBIMU);
— HepalMOHAIbHBIE METOABI pa0OTHI CO CIIPABOYHOM U IPYTON JIUTEPATYPOU;

— HCYMCHHUC PCHIATH 3ada49H1, BBIIIOJIHATH 3aaHUs B 06H.I€M BHUAC.

3. Hemouyeramu SBIISIOTCS:
— HepalMoHAIbHBIC TPUEMBI BRIYUCIICHUN U MPEe0Opa30BaAHMIA;

— HeOpEeXHOE BBITIOJIHEHUE 3alCEel, YepTexe, cxeM, rpaduKoB.

7.3. OuleHoOYHBIE CpeCTBA 1JIsl MPOBeIeHUs TeKYIIel aTTecTAlNu

Texkymuii KOHTPOJIb MOKET MPOBOJIUTHCA B popMe:

— (poHTaIBHBIN OIpocC

— WHJIWBUYAJIbHBIN YCTHBINA OMPOC
— TMHUCHMEHHBIN KOHTPOJIb

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

— 3amura pedepara
— 3alUTa BRIMOJIHEHHOTO 3aaHus,
— pa3paboTka mpobiaemMbl Kypca (JI0KIam).

OueHuBaHuE NpPH TEK

eH aTTecTalun

dopma Braxeus JInunsle [Ipumepsr
arTecTany | 3HAHUS YMmenus (HaBbIKH) KadyecTBa OLIEHOYHBIX
" CTYJEHTa CPEICTB
YcrHbII KonTpons Onenka Onenka Onenka Bompocer
OpOoC [0 | 3HaHUH MO YMEHHUS HaBbIKOB CIIOCOOHOCTH IPUJIArarTCs
TeMaM OTIpeNIeIEHHBIM | pa3Inyarh paboThI ¢ OTIEpPaTUBHO U
npobiieMaM KOHKpETHbIE JUTEPATypHBI | KAYEeCTBEHHO
MOHATHUS MU OTBEYATh Ha
HUCTOYHUKAMHU | TIOCTABJICHHBIE
BOIPOCHI
Pedepar Kontposb Ouenka Ouenka Ornenka Tembr
(toxua) 3HaHUHU 110 YMEHUS HaBBIKOB CIOCOOHOCTH K pedeparon
OTIPENICTICHHBIM | pa3uvaTh paboTHI C CaMOCTOATENIbHO | (JTOKJIa/I0B)
npobiaemam KOHKPETHBIE JUTEpaTypHBl | i pabore u IPUIIAr Al TCs
TIOHSATHUS MU aHaIIN3Y
UCTOYHUKAMHU | JIUTEPATypPHBIX
HMCTOYHHUKOB
KonTpons Onenka Onenka Onenka KonTpoasn
Kontpons | 3HaHUS YMEHHUS HaBbIKOB CIIOCOOHOCTH ble paboThI
Has paboTa | TeOpeTHYecKux | paboTath C paboThI ¢ OTIEpPaTUBHO U IPUIIAr Al TCs
OCHOB MaTeMaTH4YecK | MaTeMaTHYeCK | KaueCTBEHHO
MaTeMaTHKH. UM aIllapaToM | UM armapaToM | pemaThb
JUISE MIOCTaBJICHHBIE
o0ecrieueHus Ha MPaKTHYECKUX
pereHus paboTax 3amauu
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IIPAKTUYECKHUX u
3azay. apryMEHTUPOBAT
b PE3YyJIbTaThl

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

IIpumepHbIe BONPOCHI AJIs1 YCTHOIO ONpoca:

1./laiiTe onpeneneHne KOMIUIEKCHOTO YHCIA.

2.J1aiiTe onpeieIeHUE MHUMOW €TMHULIBI

3.Ha3zoBute HaTypanbHbIEC YUCIa.

4.HazoBHTE paliMOHAIBHBIE YHACIIA

5.Ha3oBurte creneHu MHUMOM € TUHUIIBI

6.Kakne KOMIIEKCHBIE YKCIIa Ha3bIBAKOTCS PABHBIMU

7.Kakne KOMIIJIEKCHBIE YK CIIa HAa3bIBAKOTCS CONPSKEHHBIMU.

8.Kakne KOMIIJIEKCHBIE YHCIIa HAa3bIBAKOTCS IPOTHUBOITOJIOXKHBIMU

9.Kak n300paxaroTcsi KOMIUIEKCHBIE YHCIIa TEOMETPUUECKU

10.JaitTe onpeneneHne MOAYJIsl KOMIUIEKCHOTO YHCIIA.

11.Kak HailTH apryMeHTbI KOMIUIEKCHOT'O YHCIIA

12.I1epeuncaute GopMbl 3aMCH KOMIUIEKCHBIX YHCEIT

13Kak BBINOJHSTE ACUCTBUS HaJl KOMILJIEKCHBIMU YHCJIaMU B alreOpandeckoin
dbopwme.

14.HazoBuTe 4UCIIO CONPSHKEHHOE KOMIUIEKCHOMY Yucity Z = 2 - 31 ¥ IEpeMHOKUB
UX JanTe OTBET

15.Yemy paBHBI KOPHU KBaJAPAaTHOTO YPABHEHUS C OTPULATEIBHBIM
JUCKPUMHUHAHTOM.

16.JaliTe onpeaeneHne KOMILUIEKCHOTO YUCIa.

17.3anucars CBOMCTBA CTENEHU C TPOU3BOJIBHBIM [IOKA3aTEIIEM.

18.Yto Ha3bIBaeTcs JorapuMom C MpOU3BOJILHBIM OCHOBAHHEM?
19.3anucath OCHOBHOE JIOTapU(PMUUECKOE TOXKIECTBO.

20.ITocTpouTs rpaduk nokazaTesbHON (YHKIMH C OCHOBaHUEM OoJbuIe 1.
21.Yto HazbiBaeTcs jorapupMupoBaHueM?

22.Yt0 Ha3bIBAIOT HATYPAIbHBIM JOraprupmom?

23.3anucath popMyIy Mepexoja oOT OAHOTO0 OCHOBAHUA K Ipyromy?
24.HazoBute popmyisl Kpamepa.

25.Ilepeuncinute METOIBI PEIIEHUS CUCTEM JINHENHBIX YPABHEHUH C IBYyMS
HEU3BECTHBIMM.

26.1lepeuncnnute METOIbI PEIICHUSI CUCTEM JIMHEHMHBIX YPAaBHEHHU C TpeMsi
HEU3BECTHBIMM.

27.Ha3oBute cBOICTBA OMPEACITUTENS.

28.Ecnu onpenenuTens paBeH HYJIH0, TO CKOJIBKO PEHIEHUI UMEET CUCTEMA
29.Yt0 Ha3bIBaeTCs PyHKIIHEH?

30.Yro Takoe 006nacTh onpeaesieHus U 00J1acTh 3HAaUeHU PyHKITUN?
31.Yrto Ha3biBaeTcs GyHKIMEH 0OpaTHON JaHHOW?

32.Jlath onpesesieHrue CI0KHON QyHKIUU.

33.ITpuBectu npuMepbl 0OpaTUMBIX (QYHKIIHM.
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34.IlepeuncnuTh criocoObl 3aAaHus GYHKUIUNA, UX TOCTOMHCTBA U HEJIOCTATKHU.
35.Yto Ha3bIBaeTcs rpaukoM (pyHKIHH?

36.KakoBbI ocoO0eHHOCTH TpadUKOB MPsIMON U 0OpaTHOM PyHKIHH?

37.0T yero 3aBUCUT 00IACTh OMPEICIICHUS CIOKHON QYHKITUU?

38.Kak no rpaduky GyHKIIUNA ONPENCTUTh, SIBISCTCS JIU PYHKITUS YETHON, HEYETHOM.
39.Yto Ha3bIBaeTCs MPOU3BOAHON (PYHKIMM?

40.Yto moka3pIBaeT MpOU3BOAHAS (PYHKIIHS B TOUKE?

41.KakoB reOMETpUUYECKHAN CMBICI TPOU3BOJHOM?

42.KakoB (hu3n4eCcKuii CMBICI POU3BOIHOM ?

43 .Kakue CBOMCTBA MPOU3BOIHON BbI 3HAETE?

44 .11o xakuM (hopmysaM BIYUCISIOTCS MPOU3BOIHBIE TPUTOHOMETPUUYECKUX
byHKIUNA?

45.I1o xakuM (opMyJiaM BBIYUCISIOTCS IPOU3BOJHBIE CTEIEHHON (PYHKIIMH?
46.11o xakuM (hopmynamM BBIYHCIIAIOTCS IPOU3BOIHBIE TTOKA3ATENbHON QyHKINUN?
47.I1o xakuM (hopMyiaM BBIYHCIIAIOTCS IPOU3BOIHBIE JOrapuPMUIEcKoil GyHKINN?
48.Kak BBIYMCIISIFOTCS. TPOU3BOJAHBIE CIOXKHON (PyHKIUU?

49.Yto HazbiBaeTcs auddeperimanom GyHKIIu?

50.Y1o HEOOX0IMMO C/IeNIaTh, YTOOBI BBIYUCIUTH AU PepeHran GyHKIIU?
51.Kakoii Bua uMeeT ypaBHEHHE KacaTellbHOU K rpaduky GyHkiun Y= y(X)?
52.KakoB reoMerpuueckuii cMbica auddepenimana?

53.Kakas ¢hyHKIMS Ha3bIBAETCS MOHOTOHHO BO3PACTAIOIICH?

54 Kakas ¢GyHKIIMS Ha3bIBAETCS MOHOTOHHO YOBIBatoIe?

55.Kak uccnenoBaTh PyHKIMIO HA MOHOTOHHOCTh?

56.Kakue TOUKM Ha3bIBAKOTCS KPUTUUECKUMU?

57.Yt1o Takoe 3KCTpeMyM (PyHKITIHU?

58.Kak uccienoBarb (yHKIMIO HA IKCTPEMYM I10 TIEPBOMY MPaBUITY?

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

60.Kak BbIUMCIUTH HAaUOOJbLIEE U HAMMEHbBIIIEE 3HAUCHUE (PYHKIIMU Ha
MIPOMEXKYTKE?

61.Yto siBNsieTCS OCHOBHOM 3a/1adeil MHTErpajbHOTO UCUUCIICHUS ?

62. Kaxkas ¢pyHKIMS Ha3pIBaeTCS MEPBOOOPA3HON s 3aJaHHON (QYHKITUH?

63. Ecimu F(X) — mepBooOpa3Has s f(X), To kKakuM paBEeHCTBOM CBSI3aHBI OHH MEXTY
coboit?

64. ChopmynupyiiTe TeOpeMy O CyIIIECTBOBAaHUHU IIEPBOOOPa3HON (HYHKITUH.
65. IlepBooOpa3Has onpeaensercs HeoqHO3HaYHO. Kak 3T0 HYy»>KHO MOHHMATh?
66. Ilouemy mpu MHTErpUPOBAHWN (HYHKIIUIA MOSBISACTCS MPOU3BOIbHAS
NOCTOSIHHAS ?

67. Tlouemy omHa QYyHKIMSI UMEET LETYI0 COBOKYITHOCTh MEPBOOOPA3HBIX ?

68. Kak 3amucaTh BCIO COBOKYITHOCTh IEPBOOOPA3HBIX (DYHKITHIA?

69. Yto Ha3bIBaeTCs HEONPEACICHHBIM HHTEIPATIOM?

70. YeM otnmyaeTcsi HEONPEAEICHHBIA HHTErPall OT NepBOOOpa3Ho GyHKIUN?
71. TloueMy uMHTErpas Ha3bIBAETCS HEOMPEAEICHHBIM?

72.YT0 Ha3bIBa€TCSI BEKTOPOM B IPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

42



74.Yemy paBeH yroia Mexay BeKTopaMu?

75.Yemy paBHa JjiMHA BEKTOpa?

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

78. HayasibHOE TIOHATHE CTEPEOMETPHH (OTpeIeTICHUE, OCHOBHBIE TIOHSITHS ).
79.AKCHOMBI CTEPEOMETPUHU.

80.CiieicTBUS U3 aKCHOM.

81.B3anMHOE pacnonoKeHue AByX MPSIMBbIX B IPOCTPAHCTBE.
82.B3anMHOE pacrooKeHue IpsIMON U TII0OCKOCTH.
83.IIpu3Hak napaaienbHOCTH IPSMOH U IIIOCKOCTH.
84.IIpu3Hak napaaienbHOCTH ABYX IUIOCKOCTEM.
85.Teopemsl 0 apajuIeIbHBIX MIIIOCKOCTSIX.

86.1Ipu3Hak NEepIEeHIUKYJISIPHOCTH NPSIMOM U TUIOCKOCTH.
87.YpaBHEeHUS TIIOCKOCTHU (00111€€).

88.IIpu3Hak nepneHAUKYIIPHOCTH ABYX INIOCKOCTEM.

89.Y ciioBue nMapajuieIbHOCTH JBYX INTIOCKOCTEH.

90.Y cnoBre NeprneHINKyISIPHOCTH IBYX ITIOCKOCTEM.
91.¥Yron mexny 1ByMs INIOCKOCTSIMU.

92 IlapameTpHueCcKOE YpaBHEHUE MTPSMON B IPOCTPAHCTBE.
93.Kanonnueckoe ypaBHEHHUE NIPSIMOM B IPOCTPAHCTBE.
94.Yto Ha3bIBAE€TCS MHOTOIPAHHUKOM?

95 ITpuBeaure npruMepsl MHOIOTPaHHUKOB?

96.UT10 Ha3bIBACTCS TEJIOM BpalieHUs ?

97 IlpuBeauTe npuUMEpPHI TEJ BPALLICHUS.

IIpuMepHBIEe KOHTPOJIbHBIE PA0OTHI
KonrpoasHas padora Nel no reme «KopHu, crenenu, jorapupmbny
Bapuant Ne 1

1. Beruucaure:
2 1
a) 5—(27)3:(8)s;
6) 23/9-3%24;

B) 20373
V375’
r) 2-logs 10 — logs 4;
)1) 3210g3 5;
2 logZ%—logzg
log, 256
2. Yrpocturte BbIpakKeHHe:
7
) 8k3 k2 5) a2z
a) —=; -
k_% ’ %/a_s
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3. BeIIoJIHUTE NEUCTBUL:

logo’l 0,005 - logO,l 0,05

1. Beruucnure:
2

27\3
0 (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. BeImosiHUTE NENCTBUL:

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. Ynpocturte BbIpakKeHHeE:

IIpumepHbIe NPaKTHYECKHUE 3aTaAHMS:
3amanmue 1:

2 3
2, 3
2) w; 6) ¥2n13 - V8n3.

a3
3. BeimosiHuTe IENCTBUSA:
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17
log3 17 —log,3— s

Bapuant Ne 2

1. Beruucnure:
2 1
a) 3-83— (8%)3;
6)0,5- |22
s
B) V16 - V4 — 23/27;
r)loggs 6 —loggs 12;

) logs 8 _
logs 2

e) (logs 6 —logs 12 + logs 24) - log4, 25.
2. YTIpoCTHUTE BBIpaKEHUE:
a) yg - yg; 6) Vx25: "x16,

3. BeImoiHuTE IEUCTBUA:

17
log,317 — log,3— o5

3aganmue 2:
BapuanTt Ne 1
BorauciauTh npenesl:

3x* -17x+10 . 5—-X _ N1+z2 -1 2x3 +x+1

Llm 2 =20 2 hm . 30 0m S T 4 dim

x—5 3X —-16x+5 x—5 3 _ /2X_1 73 3z x—>oo3x +X +1
-5x-3

5. Beruucnauts npeaen GyHkuu lim

—HI/IX =3 U X, =00,
ot 3x2 _dx 15 P 0 =%

BapuanTt Ne 2
Boruncnuth npezenst:
4x* —7x+3 . 1-41-%° 5x* —x® +2x
1I— 2. lim 3. hm=——"—"" . 4 lm————.
x—1 3X —-2x-1 x-0 /34X /3 X—0 X2 X—>00 X —8X +1
5. Boruucnuts npenen yHkuu lim % npux, =0 u x, =.
X—=>Xp X

IIpuMepHBbIe camocTONATEIbHBIE PA0OTHI
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Pao6ora 1:
Bapuant Ne 1
1. Beraucnure:

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

. 3T
COS 7t — 28in 7

cos” 336" —cos®156° +tg100° - tg350° tg°18° .
tg?72° + ctg?162° 2
3z

. 3 7 3
sin(a — B), CoSa=—,008f=——, —<a<2 <f<=;
B) sin(« — f3), eciu cosa c yij ' a<2rur<p 5

0)

3 /4
r) COSZO{,@CJluCOSOZZg 17} O<a<5.

tg150° sin 200°
c0s320°ctg140°
3. BoluMciaWTe 3HAYEHHE OCTAbLHBIX TPUTOHOMETPHYECKUX (YHKIMH yria o,

2. OmpenenuTe 3HAK BbIPAKCHHUS:

V3 3r
€CIIn Ctga:?ﬂ 7r<a<7.

. 5,37
sin“(—+a) sin? (—ar) 9

4. JlokaxxuTe TOXIECTBO:

Ctgz(a—2ﬂ') Ctgz(a—%)
2

5. Ynpocrure: Sin(a—27[)-COS(%Z—a)+tg(7r—a)-tg(%z+a)+cosz(%—a),

Bapuant Ne 2
1. Beruucnwure:
sin > x —3cos? x
a) y=

~ 2sin? x+cos? x
0) sin( —T) + COS(T) + tg(T) — ctg(T) X

, €CIIN tgx = 3,

137 177 227 37

B) tg(a + ), ecru ctga:é 0<a<%;

a 3 37
) COS—,ecnuCoSa=— U —<a <27.
2 5 2

sin 145°ctg250°
c0s315°tg200°

3. Beruucnaurte 3HaUY€HHE OCTAIBHBIX TPUTOHOMETPUYECKHX (PYHKIUN yria o,

2. OmnpenenuTte 3HAK BbIPAXKCHUS:

4 r
€CIN COSaxr=—— U —<a<T7.
5 2
4. JlokaxxuTe TOXKACCTBO: tga -tgp + (tga +tgp) -ctg(a + B) =1.
5. Vmpoctute: cos(Z)-cos(Z) —sin(Z)-sin(Z).
IPOCTHT (4) (6) (4) (6)
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Paoora 2:

1. =
2°, (X"‘)’ =
B wactaoctn, X =
(¢ =
() =
Wx)' =
. '

)

30, (kx+b)" =

4°, (@) =

X\ _
B vactHoCTH, (") =
5°, (log, x)' =

B vactHOCTH, (Inx)" =
(lg x)" =
6°. (sin x)' =
7°. (cosx)' =
PabGora 3:
3anucarh TaOJUYHBIC HHTETPAJIBI:
1°. dex =
2°. J X dx =
3, (%o
X
4°, Iaxdx =
5°. Icos Xdx =
6°. I sin xdx =
dx
7°. =
J. cos? x
dx
8°. =
I sin 2 x

o d
> e

8°.
9°.

10°.
11°.
12°.
13°.

(tgx)' =
(ctgx)’ =
(arcsin x)" =
(arccos x)' =
(arctgx)’ =
(arcctgx)’ =

I[TPABUJIA TNODPEPEHIITNTPOBAHIA

14°.

15°,
16°.
17°.
18°.

(U+v)' =

(u-v) =
(uv)' =

(cu)' =

(-

B gactHOCTH, v

[TPOM3BOJIHASI CJIOKHOI dYHKIU

19°.

flp(x)) =

B ywactHOCTH, J. dx =
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B vactHOCTH,

jexdx=

dx

VJ1-x? -

B wactHOCTH, I



10°. |

dx
a’ + x?

dx

B yactHOCTH, I =

1+ x?

7.4.01eHOYHBIE CPeICTBA IJIsl MPOBeeHUsI MPOMEKYTOYHOM aTTecTAlNU
[IpomexxyTouHas aTTecTalums

N JInunsbie [Tpumepsl
®opma [IpakTrueckui
ATTeCTALH 3HaHuA YMmenus ONbIT (BIAZETS) KauecTBa OIICHOYHBIX
CTyJEHTa CPEICTB
Huddepen | Kontpons Onenka Onenka Ouenka KontponbHas
LUPOBAHHBI | 3HAHUS YMEHHsI peuiaTh | HaBbIKOB crocobHocTu | pabota
i 3ader (B | OCHOBHBIX THUIIOBbIC JOTHYECKOTO rpaMOTHO U | IpUJaraercs
BUJIE onpejeNeHul, | 3agauu B | MBIIUJICHUSI TP | YETKO
KOHTPOJIBH | TEOpEM, obmacTtu pelieHnH  3a/a4 | U3Jlarath
oif paboTsl) | hopmy, npodeccuoHaNb | B obyacTu | marepuaa B
NpaBUiI U Tp. | HOH npodeccHoHalb | MMCBMEHHOM
B MaTeMaTHKE | JCSITENbHOCTH. | HOM BUJIE
Ouenka NEeSATeTbHOCTH
YMEHHUS
MTOHUMATH u
YMETh
MPUMCHITh Ha
MIPaKTUKE
TEOPETUYECKU I
MaTepuan
DK3aMeH KonTposns I'pamoTHO Ornenka Bonpocslt  u
3HAHUS u3narartb CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUIECKUIA rpaMOTHO U | IPUJIAraroTCs
ompeeNeHul, | MaTepuanl u YEeTKO
TEopeM, yMeJIo u3JaraTh XOoJ
dbopmy, MPUMEHSITh €Tro pelieHus
MpaBWI W Tp. | IPH  PEHICHUH 3amad B
B MaTEeMaTHKE | MPAKTHYECKHUX oOnactu
3a1a4 npodeccruona
JIbHOU
NEeSITeTTHHOCT
u
apryMEHTHPO
BaTh
pe3yIbTATHI

7.4.1 IlpumepHbIe BONPOCHI /I NPOBeAeHHUs] POMEKYTOYHOI aTTecTalMu:

1. Ilenpie m pamuoHandbHbIe 4Yucia. JlelcTBUTENbHBIC Yunciaa. AOCOIIOTHAS M
OTHOCHUTEJIbHAS TOTPEIIHOCTH.

2. KopHu u crenenu, ux cBoicTBa.

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

c Jiorapudmamu.

4, Jlorapudmuyeckue ypaBHeHUs U HepaBeHCTBA. CriOCOOBI pEIIeHUS.
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5.  lloka3arenbHble ypaBHEHMs U HepaBeHCTBA. CriocOObI pelIeHus.

6. Pannannasa mepa yria. COOTHOIIEHHS MEXTy T'palyCHOW U paluaHHON MepamMu
yraa. CuHyc, KOCHHYC, TaHT€HC, KOTaHTe€HC Yucia. TpuroHoMmerpuueckue GpyHKIuu
YHUCJIOBOI'O apryMEHTa, 3HAKU UX 3HAUCHH.

7. OcCHOBHbIE TPUTOHOMETpPUYECKHUE TOXAecTBA. DopMyiibl npuBeaeHus. CUHYC 1
KOCHHYC TBOMHOTO yTJIa.

8.  IIpocreiimue TPUTOHOMETPHUYECKHUE ypaBHECHHUS. Pemenue
TPUTOHOMETPUUYECKUX yPAaBHEHHIA

Q. Oyukuuu. CnocoOwl 3amanust ¢yHkiuu. CpoiictBa (ynkumii. CroxxHas
byHKIHSL.

10. Crenennas QpyHKUUA: ONpeEEIeHNE, CBOWCTBA U TpaduKu

11. TlokazatenbHasi GyHKIMA: ONpeIeNieHnE, CBOMCTBA U TpadUuKu

12.  Jlorapudmuyeckas QyHKIUS: onpeeeHIE, CBOMCTBA U rpaduKH.

13. CuHyc, KOCHHYC, UX CBOMCTBA U TpaduKwu.

14. TaHreHc, KOTaHI€HC, UX CBOMCTBA U IpaUKH.

15. IlpeoOpazoBanusi  rpadukoB. IlapamnenpHbli  HEpeHOC,  CUMMETPUS
OTHOCHTEIFHO OCEH KOOPIMHAT M Hayasla KOOPANHAT, PACTSIKEHHUE U CXKATHE.

16. IIpousBoaHas: ompeaeleHne, reOMETPUIECKI U (PU3UUECKUA CMBICIT.

17. TlpaBuna u popmyinsl auddepeHupoBanus GyHKINMN.

18. HeobOxoaumble ¥ JOCTATOYHBIC YCJIOBHUS BO3pAaCTaHUS U YObIBaHUS (DYHKIIHH,
CYLLECTBOBAHMSI SKCTPEMYMA.

19. HeobOxoaumbie ¥ JOCTaTOYHBIC YCIOBUS BBITYKIOCTH W BOTHYTOCTH rpaduka
¢bynkuuu. OnpeaeneHne TOUKy neperuoa.

20. Hawubonpiiee n HauMeHbIIIee 3HaUCHUs (HYHKITUU HAa TPOMEKYTKE.

21. OO6mas cxema mocTpoeHus rpadukoB PyHKINNA ¢ TOMOIIBIO TPOU3BOIHOMA.

22. llepBooOpazHas: ompenenenne. HeomnpeneneHHbI WHTETpaAN: ONpPECICHUE U
CBOMCTBA.

23. ®opmynsl  uHTerpupoBaHus. CrocoObl BBIYUCICHHUS  HEOMPEACICHHOTO
WHTErpana.

24. OmnpeneneHHbIN HHTETPa: ONpeIeJIeHIE, TEOMETPHUECKUNA CMBICT i CBOMCTBA.
25. KpuBosMHEWHas Tpamemus: MOHSATHE, CHOCOObI BBIUMCICHHS IUIONIAAN C
MIOMOIIIBIO OTIPEACTIEHHOTO WHTETpaIa.

26.  OCHOBHbIE IOHATHSI KOMOMHATOPUKH.

27. Cobbitus. Knaccuueckoe ompesneneHue BEpOSITHOCTH. TeopeMbl CIOKEHUS U
YMHOXEHHUS BEPOSTHOCTEM.

28. Bekrop: ompeneneHne W JIeWCTBUA Haja HuMH. CBOWMCTBAa ACHCTBHM Had
BEKTOPAMHU.

29. Ilouatue npsIMOYTOJIbHON JE€KApTOBOM CUCTEMBI KOOPAUHAT HA MIIOCKOCTU U B

npoctpancTse. [IpaBuiia neiicTBUI HaJl BEKTOPAMHU, 3aJaHHBIMU KOOPAUHATAMMU.
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30. OcCHOBHbBIE TTOHATHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3
HUX.

31. B3zaumHOe pacmoJio;KeHUE MPSMBIX, MPSIMON U MJIOCKOCTH, ABYX IIOCKOCTEH B
npocTtpancTBe. OCHOBHBIE TEOPEMBI O TAPATUIETFHOCTH MPSIMON U TNIOCKOCTH.

32. Ilomstue yrma  MeXAy  CKpeUIMBalOIMUMHCS  HOpsMbIMU.  [Ipu3Hak
napajieIbHOCTH JIBYX IUIOCKOCTEH, CBOMCTBA MapauIeNIbHbIX IIOCKOCTEH.

33. IlepneHauKyIsIpHOCTH MOPSIMOM M IUIOCKOCTH.  3aBUCUMOCTb  MEXAY
NapaieIbHOCTBIO U MEPIICHIUKYJISIPHOCTHIO IPSIMBIX U TUIOCKOCTEH.

34. Ilepnengukynsap u HakjioHHas. OCHOBHBIE TEOpPEMBl O MEPIEHAMKYJSApPE U
HAKJIOHHOM.

35.  VYrox Mexay npsaMo# U MI0CKOCThI0. Teopema o Tpéx mepneHAuKyIspax.

36. Ilonatus AByrpaHHOTO yria, JMHEHMHOTO yria, yria MEXAYy IUIOCKOCTSMHU.
OCHOBHBIE TEOPEMBI.

37.  IlepneHAMKYJISAPHOCTH ABYX INTIOCKOCTEH.

38. Muororpannuk. [ToBepxHOCTh MHOTOTpaHHUKA. [IpaBUIIbHBIE MHOTOTPAHHUKH.
39. [Ilpusma: onpenenenne u Buapl. CeueHue B mpu3Max.

40. Ilapamrenenumnen. Ceuenue B napaenenumnene. OCHOBHBIC TEOPEMBI.

41. TIlupammuna: onpenenenue. [IpaBunbHas nupamuaa.

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

43. Illap u cepa: onpenencHue U CBOMCTBA.

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

7.4.2. IlpumepHble 3a1a4u VIS NPOBeIeHUs TPOMEKYTOYHOM aTTecTaAlMH

Bapuant Ne 1

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

2x+1>4x—-7.

Pemmure cucremMy ypaBHEHMHM C TMOMOLIBIO OINPEACIUTENEH CUCTEMBI:

5x + 3y + 3z =48,

2x + 6y — 3z =18,

8x — 3y + 2z = 21.

4, Pemure ypaBaenus: a) logs x = 2logs 3 + %logs 49 — §1095 27,
0)9* —2-3* = 63.
sin? (g)+tg3(g)—2 cosZ

1.
2. Pemnte cucteMy HEpaBEHCTB: {
3.

5 Breruucnure: 2
' ' 2(T 3(T\_5 i
cos (4)+ctg (6) 2 siny
6. Brruucnure 3HavYeHHE OCTANBHBIX TPUTOHOMETPUYECKUX (PYHKIUN yria a,
. 3 T
eclii Sin @ = —ZI/IE< a < T.
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Zl+ZZ

1. JUtst 3a0aHHBIXZ,, Z3, Z3, Z4 BBIYUCIUTH BBIPAXKEHUE 7az, SO
z1 =341,z =—-2+3i,23 =4 —2i,z, = 4i.
Bapuant Ne 2
1.  Pemmwre ypaBuenwue: (5x +4)(5x —4) —10(x — 2) = 4.
2. Pemnte cucteMy HEpaBEHCTB: {3x - 8<2x—10,
2—5x = 6 — 6x.
3. Pemmire cucremy ypaBHEHHH C TIOMOIIBIO OIPEACIUTENEN CHCTEMBI:
5x—-3y+4z =6,
2x—y—z=0,
x—2y+z=0.
4, Pemure ypaBHEHMS: a) logf x + lolg X = 6;

2

2
6) 5*+1 —3.5%2 = 122,

3ctg§+tgg-(tgg+sin§)-

5. Breruucnure: —
2—CcoST—2 sm;
6. Briuncnure 3HaueHUE OCTaJbHBIX TPUTOHOMETPUUECKUX (GYHKIMN yria o,
V3 3w
€CJIA COS & =S Hu <a<?2m.
Z1—2Z
7. JI14 3a1aHHbIXZ,, Z5, Z3, Z4 BBIYUCIUTH BHIPAXKEHHUE E, eclu

Zl=_3_i,ZZ =2_2i,23=3+2i,24=5.

7.4.3 IlpumepHbIe 3aJaHUS I OATOTOBKH K IK3aMeHy

1. [ToctpouTts rpaduk GpyHkuun y=3"-2
2. [TocTpouts rpaduk pynkuuu y = 3 + sin 2x.
3.  Haiinure ob6nacts onpenenenus pyakiuun y = log,(8 —x), y =vx+ 1.
4, Uccnemyiite GyHKIMIO Ha YETHOCTh Y = X COSX.
S. Hatitu f°(1),ecnm f (x) =i+4ex
. x? e”
6. Haiitn npousBoanyto pynkuuun f(x) = ot In x + -~
. x*  x? 1
7. Haiinute Mmakcumym QyHKIUM Y = 3 + 5 2x -2 3
8. Haiitu Touku nepern6a GyHKIUU Y = ;

—X

1
. . ) -2 X
9.  HaiiTu HeonpeAeIeHHbIM HHTETPA: j +o -3 dx

10. HaiiTu HeonpeIeIeHHBIN UHTETPAI: I
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3

11. BbIYMCIHUTH ONPENEIECHHBII HHTETPaI: j (3x% + x)dx
2

12.  BBIYUCIHTH IUIOMIAAL GUTYPBI, OTPAHMICHHOM JIMHUSIMHA Y = X*,y = 2 — X
13. B mkone 1254 ygammuxcs. U3 aux 1200 ¢ xopomrelr ycneBaemocThio. Haittu

BEPOSITHOCTh TOTO, YTO HAYTa]l BEIOPAHHBIN YUEHUK OyJET HEYCIIEBAIOLIUI.
14. CkonbkuMmu croco0aMu M3 25 yYEHHMKOB KJjlacca MOXHO BbIOpaTh 4 11

y4acTHsl B IPAa3AHUYHOM KOHLEpTE?
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7.4.4 IlpuMepHbIe OWJIETHI 1JIS POBEAEHNUs IK3aMeHa

1920

MUWHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUA P®
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET»

(®I'bOY BO KyoI'Y)

HNucTnTyT cpeanero npogeccHOHAIBHOIO 00pa30BaHusA

BUWJIET Ne 1
1. Lenpie u panioHaNbHBIC YKcia. JlelicTBUTENbHBIE Yucia. AOCOMIOTHAS U
OTHOCHUTEIIbHAS TTOTPEITHOCTH.
2. [IpsimoyromnpHas (IekapToBa) cHCTEMa KOOpAUHAT B IpocTpaHcTBe. Dopmyna

pacCcTOSHUA MEXAY JBYMSI TOUKAMU. Y paBHEHUE CEPHI.
3. Ha skx3amene 60 OuneroB, Anapei He Belyun 3 u3 HuX. Haliure BeposTHOCTH TOTO,

4qTo CMY IIOoIMaJgCTCA BLIy‘IeHHBIfI OujeT.

IIpencenarens npeAMETHON (LIMKIIOBOM) KOMUCCUH 32.C. Ero3zaposn

1920

MUWHUCTEPCTBO HAVYKWU U1 BBICHIEI'O OBPA3OBAHIUA PO
denepanbHOE roCy1apCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET
(®I'bOY BO Ky6I'Y)

HNucTutyT cpenHero npogeccHOHAIBHOIO 00pa3oBaHus

BUWJIET Ne 2
1. CreneHu ¢ pallMOHAJIBHBIMU TOKA3aTENSIMU: ONPEIEICHUE U CBOWCTBA.
2. BekTopsl B IpoCTpaHCTBE: ONPEACIICHUE U IEUCTBUS HAJl HUMH.
3. CKOJBKUMH CITIOCOOAMH MOKHO M3TOTOBUTH TPEXLIBETHBIN (har ¢ TOpu30HTAIBLHBIMU

H0JIOCAMU, €CIIM UMEETCsl MaTepuai 7 pa3InyHbIX BETOB?

[Ipencenatens npeaAMeTHON (LIMKIOBON) KOMUCCUU 3.C. Erozapos
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8.OBYUYEHMUE CTYJAEHTOB-UHBAJINJIOB U CTYAEHTOB C OT'PAHUYEHHBIMU
BO3MOKHOCTAMMU 310POBbS

[Topsimox 0OyueHHs] MHBAJIMJIOB M CTYIEHTOB C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHM OIpEEIICH
«ITonoxxennem KyOI'Y 00 oOyueHHH CTYJEHTOB-MHBAJIHIOB M CTYJCHTOB C OTPAHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBbSI».

Jlnist U1 ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0pOBBSI IIPEyCMOTPEHBI 00pa30oBaTeIbHbIE
TEXHOJIOTUH, YUYUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 370POBbS TAKHX JIULL.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmoTpeno

54



#3
. "h.i:l-..-l:-- =

el "‘\-'F*-‘-Wl—ﬁ-"—.—\.-ﬂﬂ—\_-_-nll—-n-—u-w_..._r e —— -

Penensust

Ha pabouyIo MpOrpaMMy Y4eOHON AUCIUILIHHEI
b/1.03 MaremaTuka

JUIs cienHaibHOCTH 54.02.01 JIu3aitH (1o oTpaciism)

Pabouas nporpamma yuebHoit mucumrmuinael BJ[.03 Marematuka paspaboTaHa Ui
CTYACHTOB CIEIHAIBHOCTH CPEIHEro MpoeccuoHaIbHOro obpaszoBanus 54.02.01 JIuzaiH (110
otpacisim) (manee CIIO) Ha ocHOBe y4ueOHOM OUCHMIUIMHBI «MarteMaTukay, SBISIOIICHCS
00s13aTE€NBPHOM 9acThIO 00IIE00pa30BaTENFHOIO IIMKJIA OCHOBHOM 00pa30BaTEIsHON MPOrPaMMEI
B cOOTBETCTBUH ¢ PI OC no cnenuansHocTy 54.02.01 JIu3aiin (mo oTpacisim).

Yuebnas pucnuminHa bJ[.03 MaremaTnka u3ydaercs B LUKJIE oOmeoOpa3oBaTeIbHOH
[MIOATOTOBKH Y4€OHOIO IUTaHa B YacTu 0a30BEIX aucuuiuivH BJ[. O6yuenne mpoBOAUTCS Ha Oase
OCHOBHOI'0 001mero obpa3oBaHHUs M HaIlEJIEHO Ha IIOJyYeHHE CPEIHEro oOIero oopa3oBaHHUS.
Pabo4as nmporpamMma cocTtaBjieHa sl O9YHOM (pOpMBI 0OydeHHUSI.

[Iporpamma cocTaBieHa KBaIM(DUIUPOBAHHO, OTJIMYAETCS CHCTEMHBIM IOAXO0A0M. B HeH
OXBA4Y€HBI BCE OCHOBHBIE BOIPOCHI IIO JaHHOH IMCIHUILIMHE, MpO(PEeCcCCHOHaIbHAas 3HAYUMOCTH
KOTOpBIX, IpPH IOATOTOBKE KOMIIETEHTHBIX CIIELIHUAIUCTOB, OCOOEHHO BejlHKa. BuIeI
BHEAYUTOPHBIX CAaMOCTOSITEIBHEIX DPa0OT IO3BOJSIOT OOOOIIMTE M YIIyOHTh H3y4acMBIU
MaTE€pHaJl, U HAINpPABJIEHEl Ha 3aKpCIUICHHE YMEHHS IIOMCKAa, HAKOIUICHUS U 00pabOTKH
pa3THYHBIX HCTOYHUKOB HH(POPMAIUH.

CHcTeMa 3HaHUM U YMEHHM, 3aI0)KEHHAsI B COJAEP)KAHHH, CIIOCOOCTBYET ITPHOOPETCHUIO
TPAKTHYECKOI'O0 OIIBITa M COOTBETCTBYET TpeOOBAHHUSIM K pe3yiabTaTaM OCBOCHHUS IIPEAMETA.
[lacmopT mporpaMmsl 000CHOBaHHO M IIOJHO OTPaXAaeT COACP)KAHME MUCIUIUIMHBI, €€ POJb U
MECTO B IIOATOTOBKE CIENHAINCTa CPEOHEr0 3BEHA, pPacKphIBAeT II€JIM U 3aJa4yd y4eOHOH
JUCIMILUIMHEBL. OIpenese sl TpeOoBaHUs K YMEHUSIM U 3HAHUSIM CTYICHTOB.

Pabogas nmporpamma paccunrtana Ha 180 gacoB. J[aHHOE KOJIMUECTBO 9aCOB, BEIACICHHOE
Ha OCBOCHHC Y9YCOHOH MMCIMIIIMHBL, IO3BOJIUT ITOJYYHTh HEOOXOAUMEBIE 3HAHHUS U YMEHUS,
KOTOPBIE  MOXHO IPHUMCHATHP B JAJPHEUIIEM Ha IIPAaKTHKE. |1eMaTHYEeCKUH IUIaH HMEET
OITHMAJIBHOC PACHpENCICHUE YacOB IO pasfielaM M T€MaM IO OYHOM (hopMe OOYYEHHS, B
COOTBETCTBUH C YYE€OHBIM IUIaHOM. Kaxnapri pasmen mporpaMMern OTpaXXacT TEMATUKy H
BOIIDOCEI, ITO3BOJIAIOIIHUE, B ITOJHOM 00bEMe, M3YYUTh HEOOXOMUMEIN TEOPETHIECKHI MaTepual.
[IpoBeneHne mMpakTHYECKHX 3aHATHH, NPeIyCMOTPEHHBIX pabodei [IPOrpaMMOM, MO3BOJISIIOT
3aKPEITUTh TCOPCTHYECKUE 3HAHNS, IPHOOPETECHHEIE TP U3YYE€HHU JAHHOM TUCIIHATIIMHEL

V3ydenne aUCHUIIMHBEI «MaTreMaThkay CIIOCOOCTBYET 3 DEKTUBHON U KA4YEeCTBEHHOI
[IOATOTOBKE MOJIOABIX CHEUHATUCTOB B OO0JAaCTH Ipor

Pa3paboTanHas pabodas mporpamma

YYEOHOH  JUCIHILIMHE] «MaremaTtukay

PenenszeHr:

W.0.3aB.xadenpoit npuKIagHoil
matemaTuka @PI'bOY BO Ky6I'TY,
KaHI.IIe1.HayK




Penensia
Ha pabowyes nporpansly vHebH0H JHOITHITITHE]
EN.03 Maremamira
Hma conegpamesoctd 54.02.01 Jusafis (Do oTpacisan)

Pafogaa mporpanmia vuefHol mpHcoHnmHyERl BA.03 Matemsrmoa paspafoTada O0d cIVIEHTOE
COEMHANMBHOCTE CRETHErD OpodeccHOHAMRHOrOD ofpasoeaHnd (mames CTIOY 540201 Huzaiu (mo
OTRACIAM) HAa OCHOEE YYeEHOH MCIMnHE! o MaremaTikan  Aemmounleiicad ofa:aTelkHod 4acTeio
0B e0 Bpas0EaTeNEHOT0 THETA OCHOBHOH 00pas0BaTelEHOR IporpamMyEel B cooTEeTCTERE ¢ ©IOC mo
cnemHamEHocTE 54 02,01 Jusain (mo oTpacman).

Yuebpaa pucuunmiga BI03 Maremamira msydgaerca Bououene OI1 ofipeobpasopaTentHoH
noaroToBkH yaebHoro mnada OTION CTIO) B gacm Gasoeem micummnme B Ofyuemie TpoBo THTECA HA
Base OCHOEHOTO 0bLero obp S:0BaH A HAIeNeHo Hal 0Ny eHRe CRenHero o BIero o Gpasobanna Pabogan
TP OTp AMMA C0 CTABIEHA IMIA 09H0E dop Mel 0 By IEHHA

Pabodaa mporparmda veebHOH JMCIIIIHHED COCTABJEHA JOTHHHO, CIPYETYRE IHCIHILIHHBI
COOTEETCTEYET NPHHIMIY SIHHCTES TEORETHHECKODD H OPaKTHHeCcKoro 00VHeHHA, Pasleibl BEBIIEIEHE]
IHOARTHY eCEH enecoobpasHo. [TocneI0BaTeMbHOCTE TEM, OpeQlarachbl K HEVHeHHE, HalpaeleHa Ha
KaHeCTERHHOR VEEOEHHE YHeDHOT D MaTepHana BHORD caMOCTOATENEHEE paboT DO0ZEOIMoT ob0DIHTE |
VIV EMTE HeyHapMEDl MATEPMAN H HAOpaBRNEHEl Ha SEpEINeHHEe VMEHHA I0HCKA, HAK0INEHHA H
oBp ab0THH HEDO PMAITHH,

CHCcTeMa SHAHHHE M YMEHHH, SAl0EeHHAd B CONEpEESHHH, CHocoBCTEVET IRHOGHETEHHES
O SR THYEECKOTD OOEITA H COOTEETCTEVET THebOBSHHAM K DEsVIRTATaM OCEOEHHA npegmeTa. [lacmopT
Ip Orp anmel 060 CHOBAHHD M IOMHO OTREXKAET CONEpEaHe THCOHIUIHHEL 68 POJE H MECTO B OOOTOTOEKE
COEMHAMMCTA CPENHErD #BEHA, PACKPBRIBEAcT LEMH H 2aladi yuebHOH OHOIHIHHBEL OOpeleleHBI
ThebOEAHHA K VMEHHAM H 5H HHAM CTYIEHTOE.

[Iporpanmia paccsTaHAHA  49ac0B. TEMATHHECHHE IIN&H B COJep EaHHe VHelHOH MHCIHIITHHE]L
PACKPRIEARST NOCTIENOEATENEHOCTE OPOXOETEHHA TEM, COOTEETCTEVIOT TEMATHUECKOMY IINaHyY H
pPacIpefeNeHHEs YacoE. B IporpamMe OOpemeNeHbl fopMa TPOBETEHHA, UMM, Samau  yueSHoH
THCIHIHELL  OPefcTARTedEl  ofdsareneHele GopMEl OTYSTHOCTH. PeamMsoBadbl IHIAKTHYECKHE
MOHHEITHIET 06VHEHHA [OeI0CTHOCTE CTOVETYRHOCTE, OTHAKEHA ESSMMOCEMSE MEETY OTHeNbHBIME
AMEMEH TAME CTRVETVHEL

Hseyaenne manHoH SHCHHINEHEL cOocob6CTEYET QG EKTHEHOR H KaNeCTECHHOH NDOOCOTOBKES
CTY OEHTOE.

[lepedeHE pEKOMEEIVEMOH OCHOBHOH H OOI0MHETENEHOH M TepaATyp Bl BEJEOHAET 0 DIEN0CTVIHEIR
HCTOUHHEH, B I0CTEMHEE EPEMA [ He mosgHes 5 neT). [lepemcieuusle MHETEpHET-pECY] CbI ARTYATEHEL H
OOCTOEERHEL

PaspaboTanHaa nporpadida  yaebHoH  mHcimmomider B 03 Maremamika wMoxeT  BRITE
PEMOMEHIOEARS IIA HCIOMES0EAHEA B vHebHOM 0 I ECCe TTEH ToNT0TOEKE [0 CIelHameHocTH 54.02.01
Jimsafin (Mo oThacman).

Hoyeum ragheopur unghoprienpicninnx

OOPAIOEAMEALHBIY IMEXHOTOZNTT eharyismema 0.B 3acanko
MEMEMOMUKN § KOMAbomepray payx D EOYV BO 5!31(’/ — L
/Bl Ve, knn, doyenm



