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1. ITACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JTUCHUTLTAHBI

1.1.06aacTh NpUMeHEHUS POTPAMMbI

Pabouast mporpamMma yuyeOHOW AMCHUILUIMHBI «MaTemMaThka» pa3paboTaHa s
cTtyaeHToB crennanbHocTH 35.02.13 Il4yenoBoaCcTBO Ha OCHOBE NPUMEPHOM
nporpaMmbl 00111e00pa3oBaTeIbHON YU4eOHOW AUCIUTIIMHBI «MaTeMaTuka: airedpa u
Hayaja MAaTeMaTU4YecKOro aHajau3a, T[eoMeTpus» Uil  Npo(ecCHOHANbHBIX
o0pa3oBaTeNbHBIX OpraHH3aIluii, PEKOMEHI0BaHHOM denepanbHbIM
rOCy/IapCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DenepaabHblii HHCTUTYT Pa3BUTHUS
obpazoBanusi» (OI'AY «DHPO») B KadecTBE NPUMEPHOW MPOTPAMMBI IS
peanu3anuyu OCHOBHOW mpodeccruoHaabHol oOpa3oBarenbHoi mporpammbl CIIO Ha
0a3ze OCHOBHOTO 0O0mIeT0 O00pa3oBaHUS C TIOJYYCHHEM CpPEIHEro O00IIero
oOpazoBanus. [Iporokon Ne3 ot 21 urona 2015. PeructpanunoHHbIii HOMEp peLieH3UU
377 or 23 wmions 2015. ®I'AY «DUPO» ¢ yuerom IIpumepHOW OCHOBHOIA
00pa30BaTeNbHON MPOrPaMMbI CPEAHEro o0Iero oOpa3oBaHMs, OJOOPEHHOH pelieHHEM

benepanbHOro yu4eOHO-METOINIECKOTO 00bEAUHEHHS 110 00IIeMy 00pa3oBaHuIO (IPOTOKOI
ot 28wuroHs 2016r. Ne2/163).

1.2.MecT0 y4yeOHOI TUCHMILUIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH
CIEeHAJTHCTOB CPeIHEro 3BeHa:

YyeOuas NUCHUILJINHA «MaremaTuka» U3y4aercs B LHUKIIE
00111e00pa30BaTEeNbHBIX AUCIUILUINH, (POPMHUPYEMBIX U3 005S3aTEIBHBIX MPEIMETHBIX
obmacteit ®I'OC cpeanero obmiero oOpazoBanus, mis cneruanbHocTH 35.02.13
[TuenoBoacTBo. M3yuenme nuctumnuael bJ[.06 Marematnka HEOOXOaUMO IS
ocBoeHus nocnexayrouieit nucrummasl EH.02 MaTtemaruka.

1.3.lenu u 3aga4yu yueOHOH AUCHUILIUHBI — TPeOOBaHUS K pe3yJbTAaTaM OCBOEHHA
AUCIHUNIHHBI:

Heas aucuunmiauebl: (GOPMUPOBAHME MPEACTABICHUN O MaTeMaTHUKe Kak
YHUBEPCAIbHOM SI3bIKE€ HAayKH, CPEACTBE MOJEIUPOBAHUS SIBICHUN U MPOIIECCOB, 00
U7eSX U METOJaX MaTEeMaTHKH.

3apaum JMCUMILTUHBI:

— OBJIQJICHHE MATEMAaTUYCCKUMH 3HAHUSIMH U YMEHUSIMH, HEOOXOIUMBIMUA B
MTOBCEHEBHOM XU3HU, JJI U3yUYEHUS CMEKHBIX €CTECTBEHHOHAYYHBIX JUCITUTUINH HA
0a30BOM ypOBHE U JHUCUUIUIUH MPOPECCHOHAIBHOIO LHMKIA; I [OJy4YeHUs
oOpa3oBaHusi B 00JacTsAX, HE TpeOYyrIMX YriayOJeHHOM MaTeMaTH4eCKOM
MOJATOTOBKH,;

— pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpa)XKeHUs,
AITOPUTMHUYECKONW KYJIBbTYPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
U1t Oyaymiet mpodecCuoHaNTbHOM AESITEIbHOCTH,



— BOCHHUTAHUE CPEJACTBAMU MATEMAaTHUKHU KYJbTYpPbl JUYHOCTH, MOHUMAHUS
3HAQYMMOCTM MATEMATUKHU JUIsi HAyYHO-TEXHHUYECKOTO MpOTrpecca, OTHOUIEHUA K
MaTeMaTuKe, KaK K YacTh OOIIEYEIOBEYECKOM KYJIbTYphl 4Yepe3 3HAKOMCTBO C
UCTOPUEN MAaTEMaTUKH,

— pacliMpeHue U cUCTeMaTH3alus OOIIMX CBEIECHUN O QYHKUUAX, U3YUCHHE
HOBBIX KJIACCOB DJIEMEHTAPHBIX (DYHKITUH;,

— pacuIMpeHHWE ¢ COBEPIICHCTBOBAHME MAaTEMaTUYECKOr0  ammapara,
c(hOpMUPOBAHHOTO B OCHOBHOM IIIKOJIE;

— O3HAaKOMJIEHHME C DJIEMEHTaMH JU(PPepeHInaIbHOIO HCUYUCICHUS KakK
anmnapaToM ucciaeoBaHus GYHKUUN, pellIeHns] IPUKIAIHbIX 3a/1a4;

— WU3yYCHHE CBOWCTB MPOCTPAHCTBEHHBIX Te€J, (QOpMUpPOBAHUE YMEHHS
MPUMEHSITh 3T CBOMCTBA JJISl PEIICHUS IPAKTUYECKUX 3a]1a4;

— pacmuipeHue W yriayOJeHue MpefCTaBICHUN O MAaTEeMAaTHKE KakK DJIEMEHTE
YEJI0BEYECKON KYJIbTYPhl, O IPUMEHEHUH €€ B ITPAKTHUKE;

— COBEpLICHCTBOBAaHUWE WHTEIUIEKTYAJIbHBIX M PEUYEBBIX YMEHUW IyTEM
Pa3BUTHS JIOTUYECKOTO MBIIIJIEHUS, 000TalllEHNE MAaTEMAaTUYECKOTO S3bIKA.

1.4TlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yYeHHS M0 AUCHHUIIHHE (TepevYeHb
dopMHUpyeMbIX KOMIIETEHIIHiA)

OcBoeHue coepKaHus y4eOHOU JUCHUIUIMHBI «MaTteMaTHKa»
o0ecneunBaeT JOCTUKEHUE 00YUYaAOIUMUCS CIEAYIOIINX Pe3)ibmamaos.

JAUYHOCMHDBIX.

— c(opMHUpPOBAHHOCTh MPEACTABIEHUH O MaTeMaTHKE KaK YHUBEPCAIbHOM
SI3BIKE

— HayKH, CPEeJCTBE MOJICIUPOBAHMS SIBJICHUH U IIPOILIECCOB, UICIX U METOJaX
MaTEMAaTHUKH,

— TIOHMMaHWE 3HAYUMOCTH MaTeMaTUKH IS  HAayYHO-TEXHHUYECKOTO
nporpecca, CPOPMHUPOBAHHOCTh OTHOIIEHUS K MaTEeMaTUKE Kak K YacTH
00111e49eI0BeYeCKON KYJIbTYPhI Yepe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHUS MaTEMATUKH,
DBOJIIOLIMEN MAaTEMATHUYECKUX UIEH,

— Ppa3BUTHE JIOTHYECKOTO MBIIIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHMUS,
QITOPUTMUYECKOW KYJBTYPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
T Oynyiied nmpodecCuoHaIbHOM JIESITEbHOCTH, NI TIPOJIOJDKEHUsT 00pa3oBaHus 1
caM000pa3oBaHMUS,;

— OBJAJIeHHE MaTeMAaTHYECKUMH 3HAHUSIMH U YMEHUSMH, HEOOXOIUMBIMHU B
MTOBCEHEBHOM KU3HU, JIJII OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYUHBIX JUCIUIUIMH U
JTUCHUIUIMH NMPO(EeCCHOHANBHOTO IUKJIA, JJI MOJIyYeHHUs o0pa3oBaHUsl B OOJACTSX,
HEe TPeOYIONUX YIIIyOJICHHOW MaTeMaTUIeCKON MTOATOTOBKHY;

— TOTOBHOCTh M CHOCOOHOCTh K OO0Opa3oBaHWIO, B TOM  YHUCIE
caM000pa30BaHMIO, HA TPOTSHKEHWU BCEH JKM3HU, CO3HATEIbHOE OTHOIICHHE K
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HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIOBUIO YCHEITHOW TPO(PECCHOHATLHON W
0OIIIECTBEHHOH JIEATEILHOCTH,

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW U
OTBETCTBEHHOH JIESTEIHLHOCTH,

— TOTOBHOCTh K KOJUICKTUBHOHM pab0OTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIeN0BATETLCKON, TPOCKTHON
U IPYTUX BHJIAX JIEATCILHOCTH;

— OTHONIICHHWE K TMPO(PECCHOHATLHON MACATCIBHOCTH KaK BO3MOXHOCTH
ydacTus B pereHnn JINYHBIX, 0OIIIECTBEHHBIX, TOCYJapCTBEHHBIX,
00I1IeHAIMOHATIBHBIX MPOOJIEM;

Memanpedmemubtx:

— YMEHHE CaMOCTOSITEIIbHO OMPEACNSITh NETH NEATeILHOCTH U COCTABIISATH
IUTAHBI  JIEATEJIbHOCTH, CaMOCTOSATENBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JACATEIBHOCTD;, WCIOJB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTHKCHUSI TIOCTABIICHHBIX IEJIEH W Pean3alliy TJIAaHOB JACSTEIBHOCTH; BHIOUPATH
YCTIENTHBIC CTPATETUN B PA3IMIHBIX CUTYAIHIX;

— yMEHHE TPOAYKTHBHO OOIIAThCI W B3aMMOJEHCTBOBATH B IPOIECCe
COBMECTHOH JESTEIIbHOCTH, YYUTHIBATh MO3UIUHU APYTUX YUACTHUKOB JEATEIBHOCTH,
s dek- THBHO pa3peniaTh KOH(IIUKTHI,

— BJAJICHHEC HABBIKAMH I[IO3HABATEIbHOH, Y4Y€OHO-MCCIIEIOBATEILCKON W
MPOCKTHOW JCSATENHHOCTH, HABBIKAMU pa3pelieHuss TPoOIeM; CIIOCOOHOCTh W
TOTOBHOCTh K CaMOCTOSATEIHPHOMY IMOMCKY METOJIOB PEIICHUs MPAaKTHYECKUX 3aad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB ITO3HAHMS,

— TOTOBHOCTH M CIOCOOHOCTh K CaMOCTOATEIHLHOM HWH(GOPMAIIMOHHO-
MO3HABATEIILHON JEATEIHbHOCTH, BKIIOUAs YMEHHUE OPHUEHTHUPOBATHCS B Pa3TMUHBIX
UCTOYHUKAX HWHPOpPMAIUN, KPUTUYECKH OICHHBATh M  HMHTEPIPETUPOBATH
uH(OpMAITHIO, TTOTYIaeMYIO U3 PA3ITUYHBIX HICTOYHUKOB;

— BJAQJCHHUE S3BIKOBBIMH CPEJICTBAMH. YMEHHE SICHO, JIOTUYHO W TOYHO
u3JlaraTh CBOIO TOUKY 3PEHHUS, UCTIOIH30BaTh aJICKBATHBIC SI3BIKOBBIE CPEICTRA,

— BIJIAJICHUE HaBBIKAMU TIO3HABATENLHOW pEQIIEKCMH KaK OCO3HAHUS
COBEpIIaeMbIX JCHCTBHH M MBICIUTENBHBIX TIPOIECCOB, WX pE3yJNbTaTOB U
OCHOBAHMH, TPAHUI] CBOETO 3HAHUS W HE3HAHWS, HOBBIX IMO3HABATENIbHBIX 3a7a4 W
CPENCTB IJIsl UX TOCTH)KCHMUS,

—  IeNeyCTPEeMIICHHOCTh B TOWCKaX W  TPHUHITHA  PEIICHUH,
COO00pa3UTENHbHOCTh M MHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUH,
CIIOCOOHOCTH BOCTIPUHUMATH KPAacOTy U TAPMOHHUIO MUPA,

npeomMemHubix:



— c(OpMHUPOBAHHOCTH NPEJICTAaBICHUH O MaTeMaTHUKE KaK 4acTH MHUPOBOH
KYJIBTYpbl 1 MECTE€ MaTEeMAaTHUKH B COBPEMEHHOM I[UBUIIM3AINH, CIIOCO0AX OMHCAHUS
SBJICHUH PEAJbHOTO MHpA HA MATEMAaTUYECKOM SI3BIKE;

— cOpMHUPOBAHHOCTh MPEACTABICHUH O MAaTEMaTUYECKMX MOHATHSAX Kak
BRXHEUIINX MaTEMaTHYECKUX MOJEINAX, MO3BOJISIOIIMX ONMCBHIBATh M H3y4aTb
pa3Hble MPOLECCHl W SBJIECHUSA; IIOHMMAaHUE BO3MOXKHOCTH aKCHOMAaTHYECKOTO
IOCTPOEHHUS MaTEMATHUYECKUX TEOPUH;

— BJAJCHHME METOJAaMH JI0KA3aTEJIbCTB M aJITOPUTMOB PEUICHUS, YMEHUE UX
IIpUME- HSTh, IPOBOJUTH TOKA3aTEJIbHBIC PACCYKACHUS B X0/1€ PEIICHU 3a/1a4,;

— BJAJACHWE CTAHJAPTHBIMM [PHUEMAMM PELICHUS PAUUOHAIBHBIX W
UPPALMOHAIBHBIX, TOKA3aTEIbHbIX, CTENIEHHbBIX, TPUTOHOMETPUYECKUX YPaBHEHUH U
HEPABEHCTB, UX CUCTEM;

— HCIOJIb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX INPOTPAMM, B TOM YHCIE IS
MOMCKA ITyTH PEIEHUS U WUIIOCTPALUU PEIICHNS] YPABHEHUU U HEPABEHCTB;

— CcOpPMHpPOBAHHOCTh  MPEACTABICHUH 00  OCHOBHBIX  IOHATHAX
MaTEMaTUYECKOr0 aHaJM3a M UX CBOMCTBAaX, BJIAJICHHE YMEHHEM XapaKTepU30BaTh
noBeneHre (PYHKUIUH, UCTIOIb30BaHUE TIOMYYEHHBIX 3HAHUH I OMUCAHUS U aHaJIn3a
peanbHbIX 3aBUCUMOCTEMN;

— BIJIQJICHHE OCHOBHBIMM IIOHATHSMH O IUIOCKMX M HPOCTPAHCTBEHHBIX
reOMEeTpPUYECKUX (PUrypax, UX OCHOBHBIX CBOHUCTBAX;

— cOpMHUPOBAHHOCTh YMEHHMsI paclo3HaBaThb I€OMETpUYEcCKHe (UTyphl Ha
YyepTexKax, MOJEISAX U B PEaIbHOM MHUPE;

— IPUMEHEHHUE U3YYEHHBIX CBOMCTB IeOMeTpHuecKkux ¢uryp u Ghopmyn amis
peuIeHUs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IIPAKTUYECKUM COACPKAHUEM;

— cOpMHUPOBAHHOCTH MPEACTABICHUH O MPOLECCaX U SIBICHUAX, UMEIOIINX
BEPOSITHOCTHBIM XapaKTEpP, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATTLHOM MHUDPE,
OCHOBHBIX NOHATHAX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEH;

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

— BJIQJICHUE HABBIKAMM HCIIOJIB30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM
IIPU pELIECHUH 3a/1a4.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1.00beM y4eOHO# JUCHMILIMHBI U BUIbI Y4eOHOIi padoThl

Bua yueOHoii padoThl

Konuuecmeo uacoe

MaxkcumajibHasi yueGHas Harpy3ka (Bcero)

234

Oos3aresnbHas ayIuTOpHAast yueOHast
Harpy3ka (Bcero)

156

B TOM 4YHCJIC:

3aHATHSA JICKOHUMOHHOI'O THUIIAa

78

MPAKTUYCCKUC 3aHATUA

78

CamocrosiTesibHasi padora o0y4darouerocsi
(Bcero)

64

B TOM 4YHCJIC.

BHeaynuTopHas camocTosiTeNibHas paboTa

64

Koncynbranuu

14

Ilpomesrcymounasa ammecmayus 6 ghopme:

OK3aMCH

Bun yue6Ho#t paboThI

Bcero
JacoB

CemecTpsbl

1 2

YueOHasi Harpy3ka (Bcero)

234

96 138

AyauTOpHbBIE 3aHATHS (BCEro)

156

64 92

B toMm uncie:

3aHATHUA JICKIIMOHHOI'O THIIA

78

32 46

NpaKTUYECKUE 3aHATHS (TPAKTUKYMBbI)

78

32 46

nabopaTopHbBIC 3aHATHS

CamocTosiTeJibHasi padora (Bcero)

64

24 40

B TOM YHCIJIC:

Kypcosasa paboma

Pegepam

10

CamocmosamenvHas 6HeayoumopHas paboma 6 6uoe
OOMAUHUX NPAKMUYECKUX 3A0AHUL, UHOUBUOYAIbHBIX
3a0aHUll, CaAMOCMOSMENbHO20 N00bopa U U3YHUEeHUs
OONOJHUMENbHO20 MeOPemuUiecKo20 Mamepuaia

54

20 34

Koncynpranum

14

8 6

[TpomexyTounast arrectanus (3x3amen/3adet/mud.3ader)

9K3aMCH

OO01mast TpPyJ0eMKOCTh

234

96 138




2.2 CTpPyKTYypa IMCUHMTLIUHBI:

KoJin4ecTBO ayINTOPHBIX Y2COB Camocros-
TeJbHasi padoTa
odyuarwuierocs
Teopern-
HaumenoBanue pasnenos MpakTuyec- (uac.)
Bcero yeckoe
KHe 3aHATHSI (B T.4.
o0yueHue
KOHCYJILTAINH)
1 2 3 4 5
BBenenue 2 2 - -
Anrebpa 22 8 14 12
VYpaBHeHUs 1 HEpaBEHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPUHU 20 8 12 6
OyHKIIMH, UX CBOMCTBA U rpaduKu 16 6 10 8
Hauana marematnyeckoro aHaamsa 28 18 10 8
Kombunaropuka, cratuctuka u Tteopus | 16 8 8 9
BEPOSTHOCTEN
I'eomerpus 32 20 12 15
Koncynpranun 14
Bcero o nucrumvze 156 78 78 78
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2.3. TemaTnyeckuii njiaH U copep:KaHue Y4eOHOM JUCIIUIINHBI

HaumenoBanue paszgesnoB nu | Cogepskanue yueOHOro MaTepuada, jaboparopHble padoThl H IPaKTHYecKUe 3aHATHsA, | O0beM Yposens
TeM caMoCTosITeJIbHAsI padoTa 00y4ar0IMXCcs 4acoB OCB;)IeHH
1 2 3 4
Beenenue Coaeprxanue yueOHOro MaTepuaa
Martemaruka B Hayke, TEXHUKE, SKOHOMUKE, HH()OPMALIMOHHBIX TEXHOJOTHUSAX U 2 1
MpaKTUYECKOU JesTenbHoCcTH. Llenu u 3a1aun u3ydeHus: MaTeMaTUKH PU OCBOCHUU
npodeccuit CI10 u cnermanpHocTeit CI1O
Paznen 1. Auredpa 34
Tema 1.1 Passutue nonarus o | Comep:kanue yuedHOro MaTepuasa 2 1
qucie Iensie u panmonanbHbie yucia. [lefictBurensuble yncia. KoMinekcHbie yncia
IIpakTHYecKkHe 3aHATHA:
Apudmernueckue AeCTBUS HAJl YUCIAMH, HaX0KACHUE MPUOIMKEHHBIX 3HAYCHUI 2 2
BEJIMYMH U TIOTPEIIHOCTEH BhIYMCICHUN (A0OCOIFOTHOM U OTHOCUTEIIBHOM), CPAaBHCHUE
YHUCJIOBBIX BBIPAKEHUU
Tema 1.2. KopHu, cTeneHu u Conep:kanue y4e0OHOro MaTepuasa
Jorapugmsi Kophu u crenenn. Kopau HaTypanbHOM CTENIEHH U3 YKCIIa U UX CBOMCTBA. CTENEHH ¢
palMoOHANBHBIMH MMOKa3aTeNsIMU, UX cBoMCcTBA. CTENEeHU ¢ JeHCTBUTENbHBIMU 2 !
MOKa3aTeIsIMHU.
IIpakTHYeckHe 3aHATHA:
Brruucnienne u cpaBHeHUE KOpHEW. BeimonHeHnne pacueToB ¢ pagukanamu. Pemienue
WppaMoOHANIbHBIX YpaBHeHU. CpaBHeHHUE cTenieHel. [Ipeobpa3zoBanre BEIpaKeHHUI, 2 2
coJiepKalliX CTEIEHH
IIpakTuyeckue 3aHATHS:
Pemenue nokasarenbHbpIX ypaBHEHUN. PellieHne npuKiIaaHbIxX 3a1a4d 2 2
Conep:xanue yueOHOro MaTepuasa 5 1

Jlorapudm. Jlorapudm uncia. OcCHOBHOE JOorapuHMUIECKOE TOXKAECCTBO. [lecCATHUHBIC U
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HaTypaibHble Jorapudm. [IpaBuna nerictuii ¢ morapudmamu. [lepexom k HoBomy
OCHOBaHHIO

IIpakTuyeckue 3aHATHS:

Haxoxxnenue 3HaueHuil norapugma 1o npous3BoiIbHOMY OCHOBaHUIO. [lepexon ot ogHOTrO 2
OCHOBAHUs K ApyroMy. Beuucienue u cpaBHeHue jgorapupma
IIpakTHYecKkHe 3aHATHA:
JlorapudmupoBanue u MOTEHIIMPOBAHUE BBIPAKEHUMN. 2
Pemienue norapupMu4eckux ypaBHEHHH
Conep:xanue yueOHOro MaTepuasa
[TpeoOpa3oBanue anredpandeckux BoipaxkeHui. [IpeoOpazoBanue parmoHaIbHBIX, 2
UppalMOHAJIbHBIX CTENEHHBIX, TOKA3aTEeNIbHBIX U JIOTAapU(PMUYECKUX BbIPAKEHHUH
IIpakTuyeckue 3aHATHS: 2
[TpuGnrKeHHbIe BEIYUCIICHUS U PEIICHNUS TPUKIIAJIHBIX 33134
KoutpoJabHnas padora Ne 1. «KopHu, creneHu u jorapugmpi» 2
CamocrosiTesibHas padora:
BBINOJIHEHUE JOMAIIHUX 3aJlaHui 1o paszaeny 1
IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI CaMOCTOSITeIbHOI padoThl 12
Harmmucanwne pedepatos:
HenpepsiBHbIE 1podu
IIpnMeHeHne CJI0KHBIX POLEHTOB B pacyeTrax
Pa3nen 2. YpaBHeHnus u 26
HEPaBEeHCTBa
Tema 2.1 YpaBHeHus u Coaeprxanue yueOHOro MaTepuaa
CHCTEMBI ypaBHCHUH VYpaBHEHHUs U CUCTEMBI ypaBHEHUH. PalilnoHanbHble, MPpallMOHAIbHBIE, I0KA3aTEIbHBIE U 2
TPUTOHOMETPUUECKHE YPABHEHUS U CUCTEMBI.
Conep:xanue yueOHOro MaTepuasa
OCHOBHBIE TIPUEMBI UX pelIeHHs (pa3ioKeHHe Ha MHOXKUTEIH, BBEICHHE HOBBIX
HEHM3BECTHBIX, IMOJICTAHOBKA, rpa)UuecKuii MeTo). PaBHOCHIBHOCTH ypaBHEHHH, 2
HEpPaBEHCTB, CUCTEM
IIpakTHYeckHe 3aHATHA: 2
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Kopnuu ypaBaenuii. PaBHocuisHOCTE ypaBHEeHMM. [Ipeobpa3oBaHue ypaBHEHHI

IIpakTHYeckHe 3aHATHA:
OCHOBHBIE IPUEMBI PEIICHUS YPAaBHCHUHN

IIpakTHYeckHe 3aHATHA:
Pewenue cucreM ypaBHEeHUN

Tema 2.2 HepaBeHcTBa

Conep:xanue yueOHOro MaTepuasa

PanmonaneHble, MppalMOHAIBHBIE, TOKA3aTENbHBIE 1 TPUTOHOMETPUYECKHE HEPABCHCTBA.
OCHOBHBIE IPUEMBI UX PELICHUS

Conep:xkanue y4eOHOIro MaTepuasa

PaI_[I/IOHaJ'IBHBIe, HppaluOHaJIbHBIC, ITOKA3aTCJIIBHBIC W TPUTOHOMCETPHYCCKUEC HCPABCHCTBA.

OcHOBHbIE IPUEMBI UX PELICHUS

IIpakTHYecKkHe 3aHATHA:
Hcnonb3oBaHue CBOMCTB U TpauKoB (DYHKIHMIH IS pelIeHusl ypaBHEHUH 1 HEPaBEHCTB

IIpakTHYecKkHe 3aHATHA:

IIpuMeHEeHrEe MaTEMaTUYECKUX METOJOB JUIsl PELICHHs COAEP KATEIbHBIX 3a1a4 U3
pa3nuyHbIX 001acTell HayKH U MPaKTUKU. IHTepIipeTaus pe3yabTara, yueT pealbHbIX
OTpaHUYCHUHN

KonTtposbHas pagora Ne 2: «<YpaBHeHHUs] H HEPABEHCTBA»

CamocrosiTeqbHasi padora

BBHITIOJTHEHHUE IOMAITHUX 33/IaHui TI0 pa3aeny 2

IIpumepHasi TeMaTHKAa BHeAYUTOPHOI CAMOCTOSITEJILHOH PadoThI
Hanmucanue pedepatos:

HccnenoBanue ypaBHEHUM U HEPABEHCTB C MapaMeTPOM

Paszaea 3. OcHOBBI
TPHTOHOMETPUH

26

Tema 3.1.OCHOBHBIE TOHATHUS

Conep:kanue y4e0OHOIro MaTepuasa

Pannannas mepa yria. BpamarensHoe nBuxenne. CHHYC, KOCHHYC, TAHT€HC U KOTAaHT€HC
qucia

IIpakTuyeckue 3aHATHS:
PannaHHbIl METOA U3MEPEHUS YITIOB BPALLICHNS U CBSA3b C IPaJyCHON MEpOU
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Tema 3.z OCHOBHEIE

Conep:xanue yueOHOro MaTepuasa

TPUTOHOMETPUICCKUE @opmynsl npuBeeHus. PopMyisl ciokeHuss. POpMyIIbl YABOCHUS. 2
TOKACCTBA IIpakTHyeckune 3aHATHA:
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, POPMYJIIBI CIOKEHUS, YABOCHHUS, 5
[TpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BEICHHUE,
npeoOpa3oBaHre MPOU3BEIEHUS] TPUTOHOMETPUYECKUX (PYHKIINUN B CyMMY
IIpakTHYeckHe 3aHATHA:
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, POPMYJIIBI CIOKEHUS, YABOCHHUS, 5
[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B TPOU3BECHHUE,
npeoOpa3oBaHre MPOU3BEIEHUS] TPUTOHOMETPUYECKUX (PYHKIINUN B CyMMY
Tema 3.Z [IpeobpazoBanus Coaeprxanue yueOHOro MaTepuaJa
MPOCTEHIIHX [IpeobpazoBanre CyMMBI TPUTOHOMETPHUIECKUX (DYHKITUN B MPOU3BEICHHUE U MPOU3BEICHHE 2
TPUTOHOMETPHYCCKUX B CYMMY
BBIPAKCHUH IIpakTuyeckue 3aHATHS:
OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHHSI, YIBOCHHU, 5
[IpeoOpa3oBaHus CyMMBbl TPUTOHOMETPUYECKUX (QYHKIINN B TPOU3BEICHNUE,
npeoOpa3oBaHue MPOU3BEICHHS] TPUTOHOMETPHUECKUX (DYHKIIMN B CYMMY
Tema 3.4. Coaeprxanue yueOHOro MaTepuaa
Tpuronomerpuieckue OO6paTHbie TpUroHOMETpUYeCKre GYHKIIMN. APKCUHYC, apKKOCHHYC, apKTaHT'€HC. 2
YpaBHEHUSA 1 HEPABEHCTBA IIpocreiine TPUroHOMETPUYECKUE YPABHEHUS
IIpakTuyeckue 3aHATHS:
OOpaTHbIe TpUTOHOMETpUYECKHE (DYHKITUH: apKCUHYC, apKKOCHHYC, apKTaHTEHC. 2
[Ipocrelinme TPUrOHOMETPUUECKHUE YPAaBHEHUS
KountpoJabHas padora Ne 3. «OCHOBBI TPUTOHOMETPHU 2
CamocrosiTesibHas padora: 6
BBIMIOJTHEHHME JIOMAIIHUX 3a/laHui 1o pa3zaeny 3
Pa3znen 4. ®ynkumu, ux o4
CBOMCTBA M rpaduKn
Tema 4.1 ®ynkuuu. CsoiictBa | Conep:kaHue yueOHOro Mmarepuasa
¢ynknit. O6patHeie GyHKUMN | Dynkiun. O6MacTh ONpeele s ¥ MHOKECTBO 3HAUESHHIR; rpaduK (QYHKIMH, HOCTPOSHUE 2

rpadukoB PyHKINH, 3aJaHHBIX PA3THYHBIMH CIIOCOOAMHU

14




IIpakTHYeckHe 3aHATHA:

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

Conep:xanue yueOHOro MaTepuasa

CaoiicTBa (yHKIIMH. MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTh, OTPAaHHYCHHOCTD,
HepHoIUYHOCTh. [IpoMeKyTKH Bo3pacTaHus U yObIBaHHUS, HANOOJIbIIIEEe 1 HANMCHBIILICE
3HAYEHHsI, TOUYKU dKcTpemyMa. ['padudeckas nnteprnperanus. [Ipumeps! GpyHKINOHATBHBIX
3aBHCUMOCTEH B pealbHBIX IPOIECCax U SBJICHUIX. Apr(MeTHIeCKre omneparuy Hajl
¢bynkpsivu. CrioxxHast GyHKIHS (KOMIO3HITHS).

IIpakTHYecKkHe 3aHATHA:

HccnenoBanue ¢pynknun. CBoicTBa IMHEHHOM, KBaIpaTUYHOM, KYCOYHO-TUHEHHON U
npoOHo-nmuHelHON ¢yHkuuu. HempepsiBHbIe U nepuoanyeckue Gpynkiun. CBoiicTBa u
rpaduKu CHHYyca, KOCHHYCa, TAHTeHca U KoTaHreHca. OOpaTHble (yHKIIUH.

IIpakTuyeckue 3aHATHS:
O6patsble GyHKIMH U UX rpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIHH

Tema 4.2 CreneHHble,
MOKa3aTelbHbIE,
Jorapu(pMUIECKUE 1
TPUTOHOMETPHUYECKHE
dbyakuun. OOpaTHbIC
TPUTOHOMETpHYECKHe (PYHKIIUU

Conep:xanue yueOHOro MaTepuasa

Onpenenenne (Qynkmuii, ux cBoWctBa u rTpaduku. I[IpeoOpazoBanusi rpaduKOB.
[TapajutenpHBIA TEPEHOC, CUMMETPHUS OTHOCUTEIBHO OCEH KOOPAWUHAT U CHUMMETPHUS
OTHOCHUTEJIBHO Havajia KOOpPJUHAT, CAMMETPHUS OTHOCUTENBHO NPSAMOM Y = X, pacTsSHKCHHE
U C)KaTHe BIOJb OCEH KOOPAUHAT

IIpakTuyeckue 3aHATHS:
ITpeoOpaszoBanue rpaduka QyHKINH.

KountpoabHnas padora Ne 4: «@DyHKIUM, X CBOICTBA U rPapuKmn»

CamocTrosiTesbHasi padora

BBITNIOJTHEHHUE TOMAILIHUX 3a/laHuii 1o pa3zaeny 4

IIpumepHasi TeMaTHKAa BHEAYIUTOPHOI CAMOCTOSITEILHOM PadoThI
Hanwucanue pedepatos:

CrnoxeHre rapMOHUYECKUX KOJIeOaHU

I'paduueckoe penieHre ypaBHeHUN U HEPABEHCTB

Pasznea 5. Hauaaa

36
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MATEMATHYCCKOI0 aHAJINU3a

Tema 5.1.
ITocnenoBaTenbHOCTH.

Conep:kanue y4e0HOTro MaTepuasa

IMocnenoarenbHocTH. CHOCOOBI 3aaHUS U CBOMCTBA YHUCIOBBIX IMOCIEN0OBATEIBHOCTEMN.
[TonsiTe 0 mpexesne nocae10BaTeIbHOCTH

Conep:kanue y4e0OHOIro MaTepuasa
CymMmupoBaHue mocienoBaresibHOCTeH. beckoHedHo — yObIBaromiasi TreoMeTpHuYecKas
MIPOTPECCUS U €€ CyMMa.

IIpakTuyeckue 3aHATHS:

Yucnonas IOCJIICAOBATCIbHOCTD, CHOCOGBI €€ 3aJaHNsl, BBIYUCIICHUA YJICHOB
nocnenosarenbHocTu. [Ipeaen nocnenoBarenbHOCTH. beckoHeuHo yObIBaromas
Tr€OMETPUYECKast POTPeccus

Tema 5.2 IlpousBoanas

Coaeprxanue yueOHOro MaTepuaa

[TponsBonnas. IlonsTHe o mpou3BOAHOW (YHKIMH, €€ TeoOMeTpUYeCKH M (pu3nyecKuii
CMBICII. YpaBHEHHE KacaTelbHOW K Tpaduky ¢GyHKimu. [Ipon3BogHBIE CyMMBI, pa3HOCTH,
MPOU3BEACHNUS, YaCTHOTO. [IpON3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIHN

Conep:xanue yueOHOro MaTepuasa

[Tpon3BoaHBIE CYMMBI, Pa3HOCTH, IPOU3BECHNUS, YaCTHOTO. I [pon3BOIHEIE OCHOBHBIX
AJIEMEHTAPHBIX (YHKIHN

IIpakTuyeckue 3aHATHS:
[TpaBuna u hopmyisl quddepeHIupoBanms, TabIUIAa TPOU3BOAHBIX JJIEMEHTAPHBIX

¢dbyakumii. [IponsBoHas: MEXaHMYECKUI M TEOMETPUIECKUN CMBICIT IPOU3BOTHOM.
VYpaBHeHHE KacaTeIbHOU B 00IEM BH/IE

Conep:xanue yueOHOro MaTepuasa
[IpuMeHeHne nepBoi MPOU3BOAHOM K MCCIICTOBAHUIO QYHKIIUNA U TTOCTPOEHUIO TpadUKOB.

IIpakTuyeckue 3aHATHS:
UccnenoBanue GyHKIMH ¢ TOMOIIIBIO TTpon3BOoAHON. Haxoxnenrne HanbomnpIero,
HAaMMEHBIIETO 3HAYCHUS ¥ SKCTPEMaIbHbBIX 3HAUCHUH (YHKIIUU

Conep:kanue y4e0OHOIro MaTepuasa

IIpuMeps! HCIIOIB30BAHMS IPOU3BOAHOM [UIS HAXO0XKICHHS HAWIYYILIErO PELICHUs B
MPUKJIATHBIX 3a/1a4ax. Bropas npon3BoHas, €€ TeOMEeTPUIECKUN U (GU3UICCKUN CMBICIT.
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Haxoxaenne ckopocTy Isl polecca, 3a1anHoro GopMyioi u rpapuxom

Tema 5.3 IlepooOpazHas u

Conep:xkanue y4e0OHOTro MaTepuasa

HMHTETpal [TepBooOpasznas u wHTerpan. llpuMeHeHHEe ONpeAeNeHHOr0 WHTErpana JUisi HaXOXKICHUS 2
TJI0IAIM KpUBOJIMHEHHOM Tpanennu. ®opmyrna Hetotona—IJleiiOHuia
Conep:xanue yueOHOro MaTepuasa
[IpuMmeHeHne OmpeneieHHOTO MHTErpajia Uil HaxO0XKACHUS IUIOLAAM KPUBOJUHEMHOMN 2
tpanenun. Popmyna Herotona—IJleitbnuna
IIpakTuyeckue 3aHATHS:
Huterpan u nepoodpasnas. Teopema Hrrtotona-Jleitouumna. [Ilpumenerne naTerpana K 2
BBIYHCITICHUIO (PU3MUYECKUX BEIMYMH U TUIOIaeH
Conep:xanue yueOHOro MaTepuasa 5
[Tpumepsl npuMeHeHNsI MHTerpaja B QU3UKe U TEOMETPUN
KoutpoJabHas padora Ne 5: «Havaia MaTreMaTH4eCKOro aHaJaIn3a» 2
CamocrosiTesibHast padoTa
BBITIOJTHEHHUE TOMAIIHUX 3a/IaHui TI0 pa3zeny S
IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI CaMOCTOSITeIbHOI padoThl 8
Harmmcanne pedepara:
[Tonsatue nuddepenmana 1 ero NPUIOKEHUS
Pa3nen 6. KomOnnaropuka,
CTATHCTHKA M TEOPHUs 25
BEPOATHOCTEM
Tema 6.1 DnemeHTHI Conep:kanue y4eOHOTro MaTepuasa
KOMOHMHATOPHKH OcHOBHBIE TOHATHS KOMOMHATOPUKH. 3aJaddl Ha TOJCYET 4YHCIa pa3MElIeHUH, 2
MepecTaHOBOK, coueTaHuil. Pemenune 3aau Ha nepebop BapUaHTOB
IIpakTHYeckHe 3aHATHA:
Hctopust pa3BuUTHS KOMOWHATOPUKU, TEOPHH BEPOSATHOCTEH U CTATUCTUKUA M UX POIb B
pa3nMYHBIX cdepax dYeIOBEUECKON IKH3HeAeATelIbHOCTH. llpaBuina KOMOWHATOPHUKH. 2
Pemennie koMOuHATOPHBIX 331a4. PazMernienus, coueTanus ¥ epecTaHOBKU
Conep:kanue y4e0OHOro MaTepuasa 2
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®opmymna 6unoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KOAGGUIIMEHTOB. TpeyrobHIK
[Tackans

Tema 6.z. D1eMEHTHI TEOPUU

Conep:xanue yueOHOro MaTepuasa

BEPOSATHOCTEH CoObITHE, BEpOSATHOCTb COOBITHS, CIOXKEHHE M YMHOXXEHHE BeposiTHocTel. [lonamue o 2
He3a8UCUMOCmU coObIMUIL
IIpakTuyeckue 3aHATHS:
Kraccuueckoe onpeneneHue BEpOSATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O CYyMME 2
BEpPOSTHOCTEN. BrIunciaenue BeposiTHOCTEN
Tema 6.Z. DnemMeHTbI Coaeprxanue yueOHOro MaTepuaa 2
MaTeMaTUYECKON CTaTHCTHKH ITpencraBiaeHre TaHHBIX (TaOIMIIBI, THATPAMMBI, TPa(HKH)
IIpakTHYeckHe 3aHATHA: 2
[Ipuknagueie 3agaun. [IpeacraBineHne YUCIOBBIX JaHHBIX
KontpoabHas padora Ne 6: «KoMOMHATOPHKA, CTATHCTHKA U TEOPHs BePOATHOCTEH» 2
CamocrosiTesbHast padoTa
BBITIOJTHEHHUE TOMAIIIHUX 3a/laHui 1o pa3zeny 6
IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOSITeIbHOI padoThl 9
Harmmcanne pedepara:
Cxembl bepHyuM MOBTOPHBIX UCIIBITAHUI
CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTUKE
Pasznen 7.I'eomeTpus 47
Tema 7.1 Koopaunatsl u Coaeprxanue yueOHOro MaTepuaa
BEKTOPBI [IpsimoyrosbHas (1ekapToBa) CHCTEMa KOOPAMHAT B MPOCTpaHCTBe. DOpMysa pacCTOSHUS
MEXIy IBYMs TO4YKamMH. YpaBHeHus cdepbl. Bekropel. Monayns BekTtopa. PaBeHCTBO
BEKTOpOB. CJI0’)KE€HUE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha uucio. PaznmokeHue BekTopa 1o 2
HaIpaBJICHUsM. YTOJ MEXIy AByMs BekTopamu. IIpoekuust Bekropa Ha ock. KoopauHartsl
BekTOpa. CKaJIpHOE NMPOU3BENCHNE BEKTOPOB. Mcoap30BaHNE KOOPAUHAT U BEKTOPOB IIPU
pELIEHNN MAaTEMaTUYECKUX M MPUKIIAJAHBIX 3a/1a4
IIpakTuyeckue 3aHATHS:
JlekapToBa crcTeMa KOOpJMHAT B IIPOCTPAHCTBE. Y PaBHEHUE OKPY)KHOCTH, CepHl, >

I0CKOCTH. Paccrosgnune mexay Toukamu. Bektopsl. JleiicTBus ¢ BekTopamu. JlekaptoBa
CUCTCMA KOOPAWHAT B IPOCTPAHCTBC. I[eﬁCTBHH C BCKTOpAMHU, 3aJaHHBIMHU KOOPpAWHATAMMU.
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CxansgapHoe Npou3BeIcHHE BEKTOPOB. BekTOpHOE ypaBHEHUE MPAMOM U MIIOCKOCTH.
Hcnonbs3oBanre BEKTOPOB MPH JOKA3ATEIbCTBE TEOPEM CTEPEOMETPUHI

Tema 7.2 Ilpsmveie u Conep:kanue y4eOHOTro MaTepuasa

IJIOCKOCTH B POCTPAHCTBE B3anMHOe pacnosnokeHue IByX IpsMBIX B IIpocTpaHcTBe. [lapamiensHOCTh IpsAMON U
TIOCKOCTH. [lapaienbHOCTh MIIOCKOCTEN

Conep:kanue y4eOHOIro MaTepuasa

[TeprieHAMKYASAPHOCTD MPSIMOM U TIIOCKOCTH. [lepnieHauKysap U HaKIOHHAsA. YTOI MEXKIY
IIPSIMOM U IUIOCKOCTBIO. JIBYIpaHHBIN yroi. YToJI MEKAY INIOCKOCTSIMH.
IlepneHUKYISAPHOCTD JBYX INIOCKOCTEN

Conep:xanue yueOHOro MaTepuasa

['eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapaJJICIbHBINA EPEHOC, CHMMETPHS
OTHOCHUTENBHO MIOCKOCTH. [lapannensHoe npoekTupoBanue. [Lnomaas opToroHaabHOM
npoekiun. M300pakeHre npocTpaHCTBEHHBIX (GUTYp

IIpakTuyeckue 3aHATHS:
[Ipu3Haky B3aMMHOTO PaCHOJIOKEHUS MIPAMBIX. YTOJ MEXKIY MPsAMbIMHU. B3aumHoe

pacIoyIokKEeHUE NPSIMBIX U II0CKOCTeN. [leprieHInKysap 1 HaKJIOHHAs K IVIOCKOCTH. YTOJII
MEXKY IPSMON U TNIOCKOCTHIO. TeopeMbl 0 B3aMMHOM PACTIOJIOKEHUH MPSMOM U INIOCKOCTH.
Teopema o Tpex nepneHauKkyisapax. [[pu3Haku u cBOWMCTBA MapaIeIbHbBIX U
MEPIEHIUKYISIPHBIX IUNIOCKOCTEN. PaccTosiHuEe OT TOYKH 10 INIOCKOCTH, OT IIPSIMOM 10
IJIOCKOCTH, PACCTOSIHUE MEXKY IJIOCKOCTSMU, MEXKy CKPEIIMBAIOIIMMHUCS MPSMBIMH,
MEXy TPOU3BOJILHBIMU (PUTypamMH B IpocTpaHcTBe. [lapanienbHoe MpOEKTUPOBAHUE U €T
cBolicTBa. B3anMHoe pacroioskeHue MpoCTPaHCTBEHHBIX (QUTYp

Tema 7.3 MHOTOTpaHHUKH Conep:kanue y4e0HOro MaTepuasa
Bepuunsl, pebpa, rpanu MHororpanHuka. [Ipusma. Ilpsmas npusma. [IpaBunbHast npusma.
[Tapannenenunen. Kyo.

Conep:kanue y4e0OHOIro MaTepuasa
[Mupamupa. [IpaBunpHas nmupamuaa. YcedeHHas nupamuaa. Terpadap. CuMmMmerpun B Kyoe,
B Napajiesienurnese, B npusme u nupamuae. Ceuyenus Ky0a, Ipu3Mbl U TUPAMUIbI

Conep:xanue yueOHOro MaTepuasa

19




[IpencraBiacHre O MPaBUIBHBIX MHOTOTPaHHHKAX (TeTpasap, KyO, OKTa’ap, MOJACKA’dap H
ukocasp). [Tnomaau moBepXHOCTH MHOTOTPAHHUKOB

IIpakTuyeckue 3aHATHS:
Ceuenus 1 pa3BepTKU MHOTOTpaHHUKOB. Busibl cuMMeTpuil B mpoctpancTBe. CUMMeETpUs

TeJ BpallleHHs] © MHOTOTPaHHUKOB. Pa3nuuHbie BUbI MHOTOTPaHHUKOB. X n300pakeHus. 2
[imomaae moBepxXHOCTH
Tema 7.4.Tena u nosepxHoctn | Comep:kanue yuedOHOro MaTepuasia
BpAICHU Hunuuap u koHyc. YcedeHHbI Konyc. OCHOBaHUE, BHICOTa, OOKOBAsi TOBEPXHOCTD, 2
oOpasytomas, pazBepTka. OceBble CEUSHHsI U CeUeHHUsI, apajuiesbable ocHoBaHuIo. [llap u
cdepa, nx ceuenus. KacarenpHast IIIOCKOCTh K cepe
IIpakTuyeckue 3aHATHS:
Ceuenus ¥ pa3BepTKU MHOTOTPAHHHUKOB. 2
Tema 7.5.13mepenus B Conep:kanue y4eOHOro MaTepuasa
FCOMETpHUH Ob6wvem u ero m3mepenue. Murerpanbhas ¢opmyna o0bema. dopmynsl oObema Kyoa, 2
MPSIMOYTOJIBHOTO Tapajuieienurnena, npu3Mel, mnaapa. Gopmynsl o6bemMa TUpaMUIbl U
KoHyca. @opMyJIbl IIJIOLIAAHM TOBEPXHOCTEN IMJIMH]IpA U KOHYCa
Conep:xanue yueOHOro MaTepuasa
®opmynel o0bemMa mmapa u 1omanu cdepbl. [lomobue Ten. OTHOIIEHHS TUIONIAACH 2
MMOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEI
IIpakTHYecKkHe 3aHATHA: 2
Brmaucnenue mwiomanei 1 00bEMOB
KonTtpoabsnas padora Ne 7: «I'eomerpusi» 2
CamocrosiTesbHast padora
BBITIOJTHEHUE TIOMAIIHUX 3a/1aHuil 1o pa3zaeny /
IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOSITeIbHOI padoThl
Harmmcanne pedepara: 15
BekropHoe 3a1aHHe NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE
[IpaBuiibHBIE U MONYIPAaBUIbHBIE MHOTOIPAaHHUKHU
KoHnyeckue ceueHus 1 UX IPUMEHEHUE B TEXHUKE
Koncynbranuun 14
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Hroro

234

J71s XapaKTepUCTUKU YPOBHSI OCBOCHHSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAyolne 0003HAUCHHUS:

1. —03HaKOMHTENBHBIN (Y3HABAaHHE paHEE H3YYCHHBIX 00BEKTOB, CBOICTB);

2. —penpoayKTHBHBIH (BBITIOIHEHHE JACATSIBHOCTH 10 00pa3ily, HHCTPYKIIMU HJIH 0] PYKOBOJICTBOM)
3. —poaAyKTHBHBIHN (MTAHUPOBAHUE U CAMOCTOSITEILHOE BBITOJHEHHE JACATEIBHOCTH, PEIICHUE TPOOIEMHBIX 3a/1a4)
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2.4.ConepxaHue pa3esioB AUCHUILINHBI

2.4.1.3au9TH JEeKIUOHHOr0 THIIA

No
pas
Jiel
a

Hanmenosanue
paszena

ConepixaHue pas3ziena

dopma
TEKYILEro
KOHTPOJIS

1

2

3

4

Bsenenue

MaremMaTHKa B HayKe, TEXHUKE, SKOHOMUKE,
UH(POPMALIMOHHBIX TEXHOJIOTUAX U IPAKTUYECKON
ACATCIIbHOCTH. HGHI/I U 3aa9U U3YUCHUSA MATCMATHUKHU ITPU
ocoenuu npodeccurt CI10 u cnenmansHocter CITO.

v

Anrebpa

[enble u panoHaIbHBIC YKCIa. JleHCTBUTENbHbBIE YHCIA.
Komnnekcusie uncia. Kopau u crenenn. Kopau
HaTypaJbHOM CTENIEHU U3 YUCiIa U UX CBOHCTBA. CTETICHH C
palMOHATILHBIMU MTOKA3aTeIsIMH, UX cBorcTBa. CTEneH! ¢
JeHCTBUTENbHBIMU TTOKa3aTessaMu. Jlorapugm. Jlorapupm
yrcaa. OCHOBHOE JIOTaprU(pMHUECKOE TOMKIECTBO.
Hecsatuunbie u HaTypalibHbIC JorapudMel. [IpaBuna
nerncTBur ¢ Jorapupmamu. [lepexon Kk HOBOMY OCHOBAHHIO.
[IpeobpazoBanue anredpandeckux BHIPAKCHHH.
[Ipeobpa3zoBaHre pallMOHANBHBIX, HPPALUOHATBHBIX
CTCTICHHBIX, TOKA3aTeIbHBIX U JOTapU(PMHUIECKUX
BBIPAKECHHH.

YpaBHeHuUs U
HEpaBEHCTBA

YpaBHEHHS ¥ CHCTEMBI ypaBHEHUH. PaninonaibHbIe,
UppalMoOHaIbHbIE, TOKa3aTeNIbHbIE U TPUTOHOMETPUUECKHE
YpaBHEHHUS U CUCTEMbI. PABHOCUIILHOCTD ypaBHEHUH,
HEPaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PEIICHUS
(pazyioskeHUE Ha MHOXKHTEIIH, BBEJICHUE HOBBIX
HEHM3BECTHBIX, MOJACTAHOBKA, TPAQUUECKUI METO).
HepasencrtBa. PaninoHalibHbIE, UPpALIMOHAIBHEIE,
noKa3arenbHble HepaBeHCTBA. OCHOBHBIC MPUEMBI UX
pemenus. Vicnonb3oBaHue CBOMCTB U TpapuKoB (PyHKIIMH
IIPU pelIeHNU ypaBHEHUH U HepaBeHCTB. MeTon
UHTEpBaNIOB. M300pakeHne Ha KOOPIMHATHOU TUIOCKOCTH
MHOKECTBA PEIICHUH YPAaBHEHUH U HEPABEHCTB C JBYMS
MIEPEeMEHHBIMH U UX cucTeM. [I[puMeHeHre MaTeMaTHIeCKuX
METOJIOB JIJIsl pEUIeHHsI COAepKaTeNbHbIX 3a/1a4 U3
pa3TUYHBIX 00JIACTeH HAyKH U MpakTuku. HTeprpeTanus
pe3ynbTara, y4eT peallbHbIX OTpaHUYCHUH.

OCHOBBI
TPUTOHOMETPHH

Panuannas mepa yrna. BpamarensHoe nsuxenue. Cunyc,
KOCHHYC, TAHT€HC U KOTaHIe€HC yucia. PopMyIsl
npuseneHus. Gopmyisl cioxxeHus. Dopmysbl yABOCHUS
®dopmysl TosIoBHHHOTO yrita. [IpeobpazoBanust
MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUI
[IpeobpazoBanne CyMMBbl TPUTOHOMETPUIECKUX (PYHKITUH B
IIPOU3BEJICHNE U ITPOU3BEJICHUS B CYMMY.
TpuronomeTprueckue ypaBHEHHs U1 HEPABEHCTBA
[Ipocreiimue TpuroHoMeTpuieckrue ypaBHeHus1. OOpaTHbIe
TpUTOHOMETpHYECKHe QYHKINU. APKCHHYC, apKKOCHHYC,
ApPKTaHTEHC.

Y.




pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

[EEN

2

3

4

OyYHKIUHU, UX
CBOIiCTBa U
rpaduku

Oyukruu. O6macTh onpeaeNeHUuss 1 MHOXECTBO 3HAYCHHUH;
rpaduk QyHKIHHU, TOCTPOECHUE IPahUKOB PYHKIINH,
3aJIaHHBIX PA3JIMYHBIMU crioco0aMu. CBOVCTBA ) YHKIIHH.
MOHOTOHHOCTB, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD,
NEepUOUYHOCTD. [[poMeXyTKH BO3pacTaHus U yObIBaHHS,
HauOoJIbIlIee ¥ HAMMEHbIIee 3HAaUeHUsI, TOUKU IKCTPEMyMa.
I'padmueckas narepnperanus. [Ipumeps
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH B PEaIbHBIX IpoIeccax u
SABICHUSX. ApUPMeTHYECKHE ONepaluu HaJl PYHKIUSIMH.
Cnoxnast GyHkims (kommosuis). O0paTHbie QYHKIIHH. .
Onpenenennst GyHKIIUH, UX CBOMCTBA U TPadUKH.
[IpeobpazoBanus rpaduxos. [lapanaensHbIN nepeHoc,
CUMMETpPHS OTHOCUTEIBHO OCEH KOOPAWHAT U CHMMETPUS
OTHOCHTEJILHO Havaja KOOPAMHAT, CHMMETPHS
OTHOCHTEJIBHO MPSIMOK Y = X, paCTsKEHHE U CXKaTHE BIOJb
0CEH KOOpJMHAT.

%

Hauamna
MaTEMATHYECKOT'O
agajn3a

[MocnenoBarenpHocTH. CIOCOOBI 3aJaHUS K CBOMCTBA
YHCIIOBBIX MOCe0oBaTenbHOCTEH. [ToHsTHE O TIpenene
nocienoBarenbHOCTH. CyMMUpOBaHHE
nocienoBarenbHOCTeH. beckoHeuHo yObIBaromas
reoMeTpuyecKas mporpeccus u ee cymma. IlpousBoHas.
[Tonsatue o mpou3BOJHON PYHKIINH, €€ TEOMETPUUECKUI U
(U3UYECKUH CMBICI. Y paBHEHHUE KacaTeIbHON K rpaduKy
¢ynkuuu. [IponsBoaHbIe CyMMBI, Pa3HOCTH, IPOU3BEICHUS,
yacTHble. [Ipon3BOIHbIE OCHOBHBIX 3JIEMEHTAPHBIX
byakuud. [I[puMeHeHne Mponu3BOIHOM K UCCIEAOBAHHUIO
¢GyHKUIMH 1 mocTpoeHuto rpadukos. [Ipumeps
MCIIOJIb30BaHUs TPOU3BOJHON JJI HAXOXKACHUS
HAWIY4ILEero peuieHus B MPUKIAIHbIX 3a1a4ax. Bropas
MIPOU3BOHAS, €€ TEOMETPUIECCKUN U (PU3UIECKUN CMBICIT.
HaxoxxaeHune ckopocTu st polecca, 3aaHHOro
dopmynor u rpapukom. [lepBooOpazHas u uHTETrpal.
[IpumeHeHue onpeneneHHoro HHTerpaja i HaX0XKICHUs
IUIOLIAIM KPUBOJIMHEHHOU Tpaneunn. opmyna
Hrrorona—IJlerbnnma. [Ipumepsl mpuMeHEeHHST HHTETpaja B
(bU3HKe U TEOMETPUH.

Kombunatopuxka,
CTaTUCTHKA U
Teopus
BEPOATHOCTEM

OcHOBHBIE TOHATHS KOMOMHATOPHKH. 3aa4u Ha MOACUET
yKclla pa3MEILEHUH, IEPECTAaHOBOK, coueTaHu!. Pemenue
3aa4 Ha iepedop BapuanTtoB. @opmyra Ouaoma HproToHa.
CgoricTBa OMHOMHHAIBHBIX KOA(GHIHeHTOB. TpeyroipbHUK
[Tackans. CoObITHE, BEPOATHOCTh COOBITHS, CII0KEHUE U
YMHOX€eHHE BeposiTHOCTEH. [IoHATHE O HE3aBUCUMOCTH
coObITHH. JIUCKpETHAs CilydarHasi BEJIMUMHA, 3aKOH €€
pacnpenenenus. YnuciaoBble XapakKTePUCTUKU JTUCKPETHOH
CITy4anHOH BeIU4HrHbBI. [IoHsATHE 0 3aKOHE OOJBIITUX YHCeT.
IlpencTaBneHne qaHHBIX (TAOJIHUIBI, THArPAMMBI, TpadUKH)
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

I'eomeTrpus

B3anMHOe pacnonokeHue IByX NPSIMbIX B POCTPAHCTBE.
[TapaienbHOCTH IPSIMOK | TIOCKOCTH. [lapanienbHOCTh
miockocTer. [leprneHauKyIsIpHOCTh MPSMOU U TIIIOCKOCTH.
[lepneHauKymsip 1 HaKJIOHHAsA. YTOJI MEXAY NPAMOH U
MJIOCKOCTHIO0. JIByrpaHHBIN Yrodl. YTOJI MEXIY
II0CKOCTSAMU. [lepneHAuKyIsIpHOCTh ABYX IJIOCKOCTEH.
I'eomerpuueckue npeodpazoBaHus MPOCTPAHCTBA:
NapaJuIeIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIIBHO
miockoctH. [TapamiensHoe nmpoekTupoBanue. M3o0paxeHue
IPOCTPaHCTBEHHBIX (puryp. MHOrOrpanHuku BepuimHsl,
pebpa, rpanu MHOrorpanHuka. [Ipusma. [psimas mpuzma.
[IpaBunbHas npusma. [apannenenunen. Ky6. [Tupamuna.
[IpaBwibHag nupamua. Y cedeHHas TUupaMua.
Terpasap.Cummerpun B KyOe, B mapajuieNenure/e, B
npusMme u nupamujae. Cedenust kKyoa, MpU3MbI U MUPAMUIBI.
[IpencraBienue o npaBUIbHBIX MHOTOTPAHHUKAX
(teTpasmpe, Kybe, OKTa’Ipe, J0AeKadApe U HKOCAdIPE).
Tena u nosepxHocty BpameHus L{unuHap u Konyc.
Yceuennsrt konyc. OCHOBaHUE, BBICOTA, OOKOBas
MIOBEPXHOCTH, 0Opa3zymomas, pazBeprka. OceBble ceUeHUs U
cedeHus, napasienabHble ocHoBaHuto. [lap u chepa, nux
ceuenus. KacatenbHast mockocTh K cdepe. M3mepenus B
reometpun O0BeM u ero usmepenue. MHTerpanpHas
dopmyna oobema. opmynel 00beMa Kyoa,
MPSIMOYTOJIBHOTO MapajuIeNenuIie1a, IPU3Mbl, IWJIAH]PA.
dopmyiiel 00beMa MUpaMubl 1 KoHyca. Gopmyssl
IUIOLIA/IM OBEPXHOCTEH LIWINHAPA U KOHYca. DopMyIibl
o0bema mapa u miomanu cdepsl. [logodue Teu.
OTHoIIeHUS TIOIMAIEH TOBEPXHOCTEH U 00BEMOB
noao0HbIX Ten. Koopaunatel u BekTops! IlpsMoyronbHas
(mexaproBa) crcTeMa KOOPAMHAT B IIPOCTPAHCTBE.
dopMya pacCTOSHUAS MEKY IBYMs TOYKaMU. Y paBHEHHUS
cthepsl. Bextopsl. Monyns BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOpOB. Y MHOKEHHE BEKTOpA HA YHUCIIO.
PaznoxeHue BeKTOpa Mo HAINPaBICHUSIM. YTOJI MEXIY
nByMsl BekTopamu. [Ipoekius BekTopa Ha ock. KoopauHatsl
BeKkTOpa. CKalsipHOE MPOU3BECHUE BEKTOPOB.
Hcnonb30BaHne KOOpAUMHAT U BEKTOPOB IIPU PELLIEHUN
MaTEMaTUYECKNX W MPUKIAIHBIX 33]1a4.

%

[Ipumeuanne: Y —yctHbI onpoc, [ —MaTemMaTH4ecKuil TUKTaHT

2.4.2.3aHATHA CEMHUHAPCKOI0 THNA
He nmpenycmotpensi

2.4.3.IlpakTuyeckune 3aHATHS

Ne

Hanmenosanue
paszena

HanmeHoBaHue MPakTHYESCKUX (1a00paTOpHBIX) paboT

dopma
TEKYIIEro
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KOHTPOJIA

2

4

Bsenenue

v

Anrebpa

Apudmerndeckre ASHCTBHS HAJl YUCIAMH, HAX0XKICHHUE
MPUOIMKEHHBIX 3HAYCHUH BEJTMYHMH U MTOTPEITHOCTEH
BBIYUCIICHUH (AOCOTIOTHOH M OTHOCHTEIBHOK), CPAaBHCHHE
YHCJIOBBIX BBIpA)XEHUU. BhIuncieHre U CpaBHEHUE KOPHEH.
Belnonnenue pacueros ¢ pagukaiamu. Pemenne
UppalMOHANIBHBIX ypaBHEeHUH. HaxoxxeHue 3HaueHun
CTENEeHE! ¢ pallMOHAIbHBIMU MOKa3aTensiMu. CpaBHEHHE
crerniened. [IpeobpazoBaHus BEIpaXEHUH, COIEPIKALITUX
CTeneHU. Pelnenne nokaszarenbHbIX ypaBHEHUH. Penienne
MPUKIIATHBIX 3a1a4. Haxoxaenue 3HaueHuu jJorapudma mno
MIPOM3BOJILHOMY OCHOBaHUIO. [lepexon ot otHOTO
OCHOBAHUS K ApyroMy. Beruucienue u cpaBHeHe
norapudmos. JlorapudpmMupoBaHue U MOTECHIIUPOBAHUE
BbIpakeHUH. [IpubnnKeHHbIE BBIYUCICHUS U PELICHUS
MPUKJIaIHBIX 3a1a4. Pemenue norapudmuyeckux
YpaBHEHUH.

v IIP KP

YpaBHeHuUs 1
HEpaBEeHCTBA

Kopuu ypaBHeHHH. PaBHOCHIILHOCTD YPaBHCHUH.
[IpeobpaszoBanue ypaBaeHUH. OCHOBHBIC IPUEMBI PEIICHUS
ypaBHeHUH. Pemenue cuctem ypaBHeHUH. Vcmons30BaHue
CBOMCTB U I'pauKOB PYHKIUH JJIs1 PEIICHHS YPaBHCHHH U
HEPaBEHCTB.

VY. I1P,KP

OCHOBBI
TPUTOHOMETPHUU

PamuaHHBIN METOI N3MEPEHUS YTIIOB BPAIIEHUS U CBS3b C
rpaxycHou Mepor. OCHOBHBIC TPUTOHOMETPHUYCCKUES TOXKICCTBA,
(hopMyITBI CTIOXKEHUS, yIBOCHUS, TPeoOpa3oBaHUe CYMMBI
TPUTOHOMETPHUICCKHUX (DYHKIIUH B IPOU3BEICHUE,
peoOpa3oBaHME MPO- U3BEACHUS TPUTOHOMETPHUECKUX (DYHKITUH
B cymMmy. [IpocTenire TpUroHoMeTpuIeckue ypaBHeHHS U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPHUIECKHE (DYHKITHH:
ApPKCUHYC, apKKOCUHYC, apKTaHTCHC.

v IIP KP

DYHKIUHU, UX
CBOIiCTBa U
rpaduku

[Ipumepbl 3aBHCUMOCTEN MEXAY IEPEMEHHBIMU B peasbHBIX
nporeccax u3 CMEeXHBIX IUCHHIUINH. OrnpeneneHue GyHKInH.
IToctpoenue u ureHue rpadukoB GyHKIHH. Mccnenopanue
¢ynkuuu. CBorcTBa TMHEWHOH, KBaIpaTUYHOH, KYCOYHO-
JMHEHHOH U APOOHO-TMHEHHOH QyHKIMH. HempepsiBHBIE 1
nepuoanyeckue Gpyukuuu. CBoWcTBa U rpa KU CHHYCA,
KOCHHYCa, TaHTeHCa M KoTaHreHca. O0paTHbie PYHKITUN B X
rpa¢uku. OOpaTHbIE TPUTOHOMETPUYECKUE QYHKIIHH.
[IpeobpaszoBanus rpaduka Gpyskuuu. ['apMoHIUecKue KoieOdaHusl.
IIpuknagasie 3amaun. [lokazaTenpHbIe, TorapuMIdeckue,
TPUTOHOMETPHUUECKUE YPaBHEHHs U HEPABEHCTBA.

v IIP KP

Hauyana
MAaTEMATHYECKOTO
a”HaJImM3a

UwucnoBast OCIeA0BaTEIEHOCTD, CIOCOOKI ¢ 3aaHus,
BBIYHMCIICHHS YICHOB MOCTeIoBaTeIbHOCTH. [Ipemen
MOCIIeIOBATENILHOCTH. beckoHeuHO yOBIBaIOIIas TeoMeTpruIecKas
nporpeccus. [Ipon3BogHast: MEXaHUYECKUH U TEOMETPUICCKII
CMBICTI IPOU3BOTHON. Y paBHEHHE KacaTeIbHOHN B 00IIEM BHIC.
[Ipasuiia u popmynel nuddepeHippopanus, TadIMIA
MIPOU3BOIHBIX dJIeMeHTapHBIX QyHKINH. ccnenoBanre QyHKITIH
C TIOMOIIIEIO MTPOU3BOAHOHN. HaxoxneHrne HanOoIbIIero,
HAMMEHBIIIETO 3HAYCHHUS M OKCTPEMAaJIbHBIX 3HAUYCHUH (PYHKITHH.
Wuterpan u neppoodpasznas. Teopema HeroTroma—JlenOnutIa.

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

IUIOILAAEH.
OMOMHATOpHKA TOPUSI pa3BUTUSL KOMOMHATOPHUKH, TEOPUHU BEPOSTHOCTEH U
Kom0 , [Ucto a3 OMOHMHATO ) epOSITHOCTE V.IIP ,KP
CTaTHUCTHKA U CTaTUCTHUKH U UX POJIb B PA3IHYHBIX chepax YeTOBEUECKON
Teopus XKu3HenesTenbHocTH. [IpaBrna komOuHaTopuku. Pemmenne
BEPOSATHOCTE KOMOMHATOpHBIX 3a7a4. Pa3menenus, couetanus u
6 nepectaHoBkH. buHoM HeroToHa 1 Tpeyronbuuk [lackans.

IIpuknanuele 3agaun. Knaccuueckoe omnpeneneHne BEpOSTHOCTH,
CBOMCTBAa BEPOATHOCTEH, TEOPEMa O CyMME BEPOSTHOCTEH.
Brrancienne BepostHocTer. [Ipukiagapie 3amadm.
IIpencraBnenue yuciaoBbIX NaHHBIX. [IpuKIaaHbIe 3a0a9H.
I'eometrpus [Ipu3Haky B3aMMHOTO PacmoyIOKEHUS IPAMBIX. YTOI MEXKIY V. IIP,KP
psIMBIME. B3aMHOE pacnosoKeHHe MPSIMBIX U TUIOCKOCTEH.
[lepnieHauKyIAp ¥ HAKJIOHHAS K TUIOCKOCTH. YTOJI MEXIY IPSIMOK
U TJIOCKOCTHI0. TeopeMbl 0 B3aMMHOM PacIIOJIOKEHHH IPSIMOH |
miockocTH. TeopeMa o Tpex nepneHaukynsapax. [Ipuznaku n
CBOFCTBA MapaJuIeTIbHBIX U TEPIEHANKYIISPHBIX TUTIOCKOCTEH.
PaccTosiHre OT TOUKH 0 MIIOCKOCTH, OT MPSIMOU JI0 IIOCKOCTH,
paccTOsHUE MEXKAY IIOCKOCTAMH, MEKIY CKPEIMBAIOIINMHUCS
MIPSIMBIMH, MEX/TY POU3BOIBHBIMU (UTYpaMHU B TIPOCTPAHCTBE.
ITapamrensHOE MPOSKTUPOBAHKE U €0 CBOHUCTBA. Teopema o

7 NIOWAOU OPMOLOHANLHOU NPOEKYUU MHO20Y201bHUKA. B3anMHOe
pacnoyokeHUe MPOCTPAHCTBEHHBIX (GUryp. Pa3nudnbie BUIIBI
MHOTOTPaHHUKOB. X n3o0pakenus. CedeHus1, pa3BepTKH MHOTO-
rpaHHUKOB. [Lmomanp moBepXHOCTH. BUpl cuMmMeTpuit B
npocTtpaHcTBe. CUMMETpHS T€ BPAIleHNs 1 MHOTOIPaHHHUKOB.
Brrancienue momasner 1 00beMoB. BekTopsl. JlercTBus ¢
BeKTOpaMu. JlekapToBa crcreMa KOOpIWHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPYXKHOCTH, cpepsl, IIIOCKOCTH. PaccTosHue Mex Iy
ToYKaMH. J[eHCTBUS ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPIMHATAMHU.
CkansspHO€ TIpOoHM3BeIcHHE BEKTOPOB. BekTopHOE ypaBHEeHHE
MPSIMOH | IIOCKOCTH. MIcTIoIp30BaHNEe BEKTOPOB MPU
JIOKa3aTeNbCTBE TEOPEM CTEPEOMETPHH.

Ipumeuanue: I1P- npaxmuueckas paboma,, Y —ycmuuwiil onpoc, KP —konmponvuas paboma

2.4.4.Copnep:kaHue caMOCTOSITeJILHOW PadoThI

CamoctostenpHass pabdora crymeHToB (CPC) — 3T0 akTuBHBIE (QOPMBI
VH/IMBUIYATBHON M KOJUICKTHBHOM JESITEIbHOCTH, HAINlPAaBICHHBIE HA 3aKpEIUICHUE,
pacmipeHre ¥ CUCTEMaTH3allMi0 MPOMIEHHOr0 Marepuajga 10 TeMaM Yy4eOHOi
JUCIUTUIAHBI.

CamocrosiTesbHass paboTa SIBJISETCS OJHUM M3 BHJIOB YYEOHBIX 3aHSATHI
CTY/ICHTOB, LIEJISIMUA KOTOPOH SIBJISTFOTCSI:

— cuCTeMaTH3alMsg W 3aKPeIUICHUE MOJYYCHHBIX TECOPETHUYCCKUX 3HAHUN W
NPAaKTUYCCKUX YMEHHI CTYJICHTOB,;

— yrayOJieHue B paclIMpeHNe TECOPETHUCCKUX 3HAHUIMA;

— (¢dopMHUpOBaHHE YMEHHU HCIIOJIB30BaTh pa3iUYHbie HH(OPMAIIMOHHBIC
UCTOYHUKHA  (HOpMATHBHYIO, TMPaBOBYIO, CIPAaBOYHYK JOKYMEHTAIMIO U
CHENHATBHYIO IUTEPATYPY);
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— pa3BUTHE T[I03HABATEIbHBIX CHOCOOHOCTEH W AaKTHUBHOCTH CTYJIEHTOB,
TBOPYECKOU WHULINATUBHI, CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTHU "
OpPraHU30BaHHOCTH;

— (opmupoBaHue CaMOCTOSITEIBHOCTH  MBIIUICHHS, CIOCOOHOCTEH K
CaMOpPa3BUTHUIO, CAMOCOBEPIIIEHCTBOBAHUIO U CAMOPEAIN3ALNN;

— pa3BUTHUE UCCIEA0BATEIbCKUX YMEHUM.

B kauectBe opm u MeTonoB KoHTpoJisi BHeayauTopHoit CPC MoryTt ObITh
UCIIOJB30BaHbl CEMUHAPCKUE 3aHATHs, 3a4eThl, TECTUPOBAHUE, KOHTPOJIBHBIE
paboThl, MAaTEMATUYECKUE AUKTAHTHI U JIP.

KpurepusiMmu onieHkH pe3ynbratoB BHeayiutopHoi CPC gBstoTcs:

— YPOBEHb OCBOCHHUS yueOHOTO MaTepHana,

— YMEHHE HCIOJb30BaTh TEOPETUYECKUE 3HAHUSA IIPU  BBIIIOJIHEHUU
IIPAKTUYECKUX 3a/1a4;

— 000CHOBaHHOCTb M YETKOCTh U3JIOXKEHHS OTBETA;

— oopMiieHHE MaTepualia B COOTBETCTBUU C TPEOOBAHUSAMH.

Kontpone pesynbratoB BHeayauTopHod CPC MOXET OCyHmIECTBIATHCA B
npenenax BpEMEHHM, OTBEJEHHOTO Ha 00s3aTelibHble Y4YeOHbIE 3aHATHS W
BHeayauTopHyto CPC, MoxeT nMpoxXxoAuTh B MUCbMEHHOW, YCTHOW WJIA CMENIAHHOU
dbopme, ¢ IpeICTaBICHUEM MPOAYKTa TBOPUYECKOM JESTEIILHOCTH CTY ICHTA.

Bunni CPC:

— MO OBJIAJIEHUI0 3HAHUSIMU. AHAIIN3 TEKCTAa YYCOHWKA, IOMOTHUTEIHHOU
JUTEpaTypbl, COCTABIICHHE MJIaHA,

— MO0 3aKpeIVIeHHI0 M CHUCTeMATH3alMU 3HaHMii: paboTa ¢ KOHCIEKTOM
JeKknuu, paboTa ¢ YYEOHWUKOM, JIOTIOJHUTEIHHOW JUTEpaTypou, TOATOTOBKA
JIOKJIa0B,

— 1o ()OpMHUPOBAHNIO YMEHHMI M HABBIKOB. PEIICHUE MTPOOJIEMHBIX BOIPOCOB
IIPU TTOATOTOBKE K DK3aMEHY.

IIpumepHas TemaTuka pedeparos:

HenpepsiBHbIE IpOOH.

[IpuMeHeHre CI0KHBIX MPOLIEHTOB B 9 KOHOMUYECKHUX pacyeTax.
[TapannensHOe MPOEKTUPOBAHUE.

CpenHue 3HaYEHUS U UX IPUMEHEHHNE B CTAaTUCTHKE.
BektopHoe 3a1anne npsiMbIX U INIOCKOCTEW B IPOCTPAHCTBE.
CrnoxeHrie TapMOHHYECKUX KOJICOaHUH.

['padmyeckoe pemieHne ypaBHEHUI 1 HEPABEHCTB.
[IpaBunbHBIE ¥ TOTYTPABUILHBIE MHOTOTPAHHUKH.

. Konnueckue ceuenust 1 X NpUMEHEHUE B TEXHUKE.

10 Ilonstue nuddepenimana u ero NPUI0KEHUS.

11.Cxembl NOBTOPHBIX UCTIbITAHUN bepHyIm.

12 UccnenoBanrie ypaBHEHUN U HEPABEHCTB C APaMETPOM.

CoNoOhrwWNE
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2.4.5.1lepevyeHb y4eOHO-METOAMYECKOT0 00eCcIeYeHUsI 1JIs1 CAMOCTOSAATEIbHOM PadoThI
00y4YaoImMXCs MO AUCHUIIITHHE

Ha camocTtostenpHyo paboTy 00ydaromuxcs oTBOAUTCS 64 yaca yaeOHOro BpeMEHH.

HanmenoBanue [Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUINHBI I10
No  |pasnena, Temsl, BUIa BBITIOJTHEHHUIO CAMOCTOSITEIIbHON PabOThI
CpPC
1 2 3
BBeaenue. 1. boromornos, H. B. Maremaruka : yueonuk qis CI10 / H. B.

Bboromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe obpaszoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94

1. 2. bammakoB, Mapk MBanoBuu. Matemaruka [Teker| : yueOHUK 115
WCIIOJIb30BaHUS B YUeOHOM IIPOIECCe 00pa30BaTEIbHBIX YUPEKICHUN
CIIO =a 6a3e 0CHOBHOTO 00I1IEr0 00pa30BaHMs ¢ OTYUCHUEM
cpeanero obiero oopaszosanus / M. . Bammakos. - 4 usf., cTep. -
Mocksa : Akagemusi, 2017. - 252. : un. - ([IpodeccuonansHOE

obpazoBanue. O0mcoOpazoBaTeabHble TUCHUILIHHEI). - ISBN 978-5-
44

Auredpa 1. boromonos, H. B. Maremaruka : yueonuk mis CI1O / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexum mgoctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4

2. 2. bammmakoB, Mapk MBanoBuu. Martemaruka [Teket| : yueOHUK 1st
MCIOJIb30BaHUS B YUeOHOM Mpoliecce 00pa3oBaTeIbHbBIX YUPEKICHHHA
CIIO na 6a3e 0OCHOBHOT'O 0011IeTO 00Pa30BaHUS C MOTYUCHUEM
cpennero obiero oopazosanus / M. . bammakos. - 4 u3z., crep. -
Mocksa : Akagemust, 2017. - 252. : ui. - ([IpodeccronansHOE
obpazoBanue. O0IIC00pazoBaTeabHbIe TUCHUILIHHBI). - ISBN 978-5-

44
YpaBHeHus u 1. boromonos, H. B. Maremaruka : yue6nuk mis CI1O / H. B.
HepaBeHCTBAa Bboromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :

UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe oO6pa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4

3. 2. bammakoB, Mapk MBanoBuu. Matemaruka [Teker| : yueOHUK 115t
WCTIOJIb30BaHUs B Y4€OHOM TIporiecce 00pa3oBaTEIbHbBIX YUPEKICHHH
CIIO =a 6a3e 0CHOBHOTO 00I1Ier0 00pa30BaHMs ¢ OJTYUECHUEM
cpeanero obiero oopaszosanus / M. . Bammakos. - 4 usa., ctep. -
Mocksa : Akagemusi, 2017. - 252. : un. - ([IpodeccuonansHOE

obpazoBanue. O0mcoOpazoBaTeabHbIe TUCHUILIHHEI). - ISBN 978-5-
44

OCHOBBI 1. boromosos, H. B. Maremaruka : yueonuk mis CITO / H. B.
4. |rpuronomerpum  |boromosnos, I1. . Camoiinenko. — 5- u3n., nepepad. u gon. — M. :
WznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
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[MpodeccronansHoe oOpa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4

2. bammakoB, Mapk MBanoBuu. Matemaruka [Teker| : yueOHUK 115
WCTIOJIb30BaHUs B Y4eOHOM Tporiecce 00pa3oBaTEebHbBIX YUPEKICHHH
CIIO =a 6a3e 0CHOBHOTO 00I1Ier0 00pa30BaHUs C OTYUCHUEM
cpeanero obiero oopaszosanus / M. . Bammakos. - 4 usf., cTep. -
Mocksa : Akagemusi, 2017. - 252. : un. - ([IpodeccuonansHOE

obpazoBanue. O0mcoOpazoBaTeabHbIe TUCHUILIHHEI). - ISBN 978-5-
44

O-

DOYyHKUUH, UX
cBoOiicTBa U

1. boromosos, H. B. Maremaruka : yueonuk mis CITIO / H. B.
Boromonos, I1. 1. Camoiinenko. — 5 u3n., nepepad. u gon. — M. :

O-

rpagukn W3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4

Hauajna 1. boromosos, H. B. Maremaruka : yueonuk mis CIT1O / H. B.

mMaTemaTudeckoro |boromornos, I1. M. Camoitienko. — 5 u3n., nepepad. u gon. — M. :

aHaju3a W3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe ob6pazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
2. bammmakoB, Mapk MBanoBuu. Matemaruka [Teket| : yueOHUK a1st
WCIOJIb30BaHUS B yUeOHOM IpOIecce 00pa3oBaTEIbHBIX YUPEKICHUN
CIIO nHa 6a3e 0OCHOBHOT'O 0011IeTO 00Pa30BaHUS C MOTYUCHUEM
cpeanero obiero oopazosanus / M. . Bammmaxkos. - 4 u3f., ctep. -
Mocksa : Akagemust, 2017. - 252. : ui. - ([IpodeccronansHOE
obpasoBanue. O0IIC00pa3oBaTeabHbIe TUCHUILIHHEI). - ISBN 978-5-
44
1. boromornos, H. B. Maremaruka : yueonuk ais CI10 / H. B.

Komounaropuka, |boromosnos, I1. U. Camoiinenko. — 5 u3f., nepepad. u gon. — M. :

CTATUCTUKA U UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :

Teopusi [Mpodeccuonanproe obpazoanue). — ISBN 978-5-534-02325-1. —

BePOSITHOCTEIH Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
1. Boromornos, H. B. Maremaruka : yueonuk s CI10 / H. B.
Bboromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
U3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe o6pazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4

I'eomeTpus 2. bammvakoB, Mapk MBanoBuy. Maremaruka [Teker] : yueOHUK auist

WCIIOJIb30BaHUS B yUeOHOM IIPOIECCe 00pa30BaTEIbHBIX YUPEKICHUN
CIIO =a 6a3e 0CHOBHOTO 00IIEr0 00pa30BaHMs ¢ OTYUCHUEM
cpeanero obiero oopaszosanwus / M. . Bammakos. - 4 usf., cTep. -
Mocksa : Akagemusi, 2017. - 252. : un. - ([IpodeccuonansHOE
obpazoBanue. O0mIc0OpazoBaTeabHbIe TUCHUILIHHEI). - ISBN 978-5-

O-

O-

O-

44
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'UHN

Oco0OeHHOCTh (eepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
0o0pa3oBaHMsi — 3TO WX JESITEIIbHOCTHBIM XapakTep, KOTOPBIM CTAaBUT TIJIaBHOU
3a/auel pa3BUTHE TUYHOCTH 00YYAIOIIErocs.

[locTaBneHHass 3amaya TMO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYeHHE,
HaIlpaBJICHHOE HA HAKOIUJICHWE 3HAHWM, YMEHHI, HaBBIKOB, B IMPOLECC PA3BUTHUS
JUYHOCTH CTYACHTa, a WMEHHO BHEJIPEHHUE COBPEMEHHBIX OO0pa30BaTEIBHBIX
TEXHOJIOTUU. YXOJ OT TPAJUIMOHHOIO 3aHSATHS YEpe3 MCIOJIb30BAHUE B IPOLECCE
00y4eHMST HOBBIX TEXHOJOTHUN MO3BOJISIET YCTPAHUTh OJTHOOOpa3rue 00pa3oBaTeIbLHOM
CpeIbl U MOHOTOHHOCTh y4e€OHOTO Mpoliecca, CO3AacT YCIOBUS Ui CMEHbI BUIOB
NEeATEIbHOCTH oOydJarommxcs, MO3BOJIUT peanu3oBaTh MPUHLIUTIBI
30poBbhecOepexeHusi. PexoMeHayeTcs OCYIIeCTBIATh BBHIOOP TEXHOJOTHH B
3aBUCUMOCTH  OT  NIPEAMETHOIO  COJEpkKaHWs, LeNel  3aHsITus, ypOBHSA
MOATOTOBJIIEHHOCTH  OOy4Yarommxcs, BO3MOKHOCTH  YJOBJIETBOPEHHS  HX
00pa3oBaTesbHBIX 3aIIPOCOB U UX BO3PACTHON KATETOPHH.

B ycnoBusix peanuzarnuu tpeboBanuii ®I'OC Haumbosiee akTyalbHBIMU TIPU
W3YYEHUU MAaTEMATUKHU CTAHOBSITCS CIIEAYIONINE 00pa30BaTeIbHbIe TEXHOJIOT U

1) TMYHOCTHO-ACSITEIbHAS TEXHOJIOTHS;

2) UrpoBasi TEXHOJIOTHSI;

3) pa3BuBaromas TeXHOJIOTHS;

4) 3mopoBbecOeperaroIias TeXHOJIOT S,

5) nHPOKOMMYHUKAIIMOHHAS] TEXHOJIOTHSI.

3.1 006pa3oBaTejibHbIE TEXHOJIOTUH NP NPOBETEHUHU JIEKIHU

Ne Tema Buasl npuMeHsemMbIx Koiu-BO
00pa30BaTeNIbHBIX TEXHOJIOTUI| Yac

1 2 3 4
1. Bsenenue JIN9HOCTHO-IesATeNbHAS 2
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
2. Tema 1.1.Pa3Butne noHATHS O YKUCIIE JINYHOCTHO-IeATENbLHAS 2
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tema 1.2.Kophu, crenienu u orapu@Mel JInunocTHO-AEATENBHAS 6
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
4, Tema 2.1.YpaBHEHHs U CHCTEMBbl ypaBHEHUN JInynoCTHO-AEATENBHAS 2
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
5. Tema 2.2.HepaBencraa JInu"OoCTHO- eI TENbHAS 2
TEXHOJIOTHS,
pa3BUBAIOIIAS] TEXHOJIOTHUS
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0. Tema 3.1.OCHOBHBIE TOHATHS JInu"OCTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKHE JInynoCTHO-AEATENbHAS
TOXJIECTBA TEXHOJIOTHS,
pa3BHUBAONIAST TEXHOJIOTHS
8. Tema 3.3IIpeoOpazoBanust MPOCTEUIITUX JlngHOCTHO- eI TEIBHAS
TPUTOHOMETPUYECKHUX BBIPAKCHUIA TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
9. Tema 3.4.Tpuronomerpuieckue ypaBHEHUS U JInynoCTHO-AEATENbHAS
HEPaBEHCTBA TEXHOJIOTHS,
pa3BHUBAONIAS TEXHOJIOTHS
10. Tema 4.1 ®yaknun. CBoMCTBA HYHKIIHH. JInu"OCTHO- eI TENbHAS
OO6patHbie QyHKIUN TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
11. Tema 4.2.Creneunsle, MoKa3aTelbHBIE, JIN9HOCTHO-IeATeNbHAS
norapuMuUecKue U TPUTOHOMETPUUYECKUE TEXHOJIOTHS,
¢byskuu. OOpaTHBIE TPUTOHOMETPUYECKHE pa3BUBAOIIAS TEXHOJIOTHS
byHKIUHA
12. Tema 5.1.I1ocaeqoBaTenbHOCTH. JInu"OCTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
13. Tewma 5.2.TIpouszBoanHas JInu"OoCTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
14. Tema 5.3.1lepBooOpa3Has U UHTETpa JlnyHoCTHO-AEsATENbHAS
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
15. Tema 6.13neMeHTH KOMOMHATOPUKH JInu"OCTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
16. Tema 6.2.37€MEHTHI TEOPHH BEPOSITHOCTEHN JlnyHoCTHO-AEsATENbHAS
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
17. Tema 6.3.D51eMeHTH MATEMATHYECKOMI JINYHOCTHO-IeATENRLHAS
CTaTHCTUKH TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
18. Tema 7.1KoopauHatsl 1 BEKTOPBI WNHpoxoMMyHUKaIIMOHHAS
TEXHOJIOTHS,
310poBbecOeperarorast
TEXHOJIOTHS
19. |Tema 7.2.1IpsiMble U IJIOCKOCTH B IPOCTPAHCTBE WNHpoxoMMyHUKaIIMOHHAS
TEXHOJIOTHS,
310poBbecOeperaroast
TEXHOJIOTHS
20. Tema 7.3.MHOTOTpaHHUKH NudpoxoMMyHHUKAITMOHHAS
TEXHOJIOTHS,
310poBhecOeperaromas
TEXHOJIOTHS
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21.

Tema 7.4.Tena v MOBEPXHOCTH BpaIEHUS

NudoxoMmMyHHUKAITMOHHAS
TE€XHOJIOTU,
310poBhecOeperaromas
TCXHOJIOTUA

22.

Tema 7.5.13mepenus B reOMETpUHA

NudoxoMmMyHHUKAITMOHHAS
TE€XHOJIOTU,
3I0poBhecOeperaromas
TCXHOJIOTUA

3.2.006pa3oBaTe/ibHbIEe TEXHOJOTHH NIPH NPOBeIeHUN NPAKTHYECKHUX 3aHATHI

Ne

Tema 3anaTus

Buabl npuMeHseMbIx
00pazoBaTeIbHBIX
TEXHOJOTUHI

Koa.
yac

Bsenenue

JInyHOCTHO-NEesITENbHAS
TEXHOJOT U,
Pa3BUBAIOLLAS TEXHOJIOTHUS

Tema 1.1.Pa3Butue mOHATHS O YHUCIIE

JINYHOCTHO-IeATENbLHAS
TE€XHOJIOTU,
Pa3BUBAIOIIAs TEXHOJIOTHS

Tema 1.2.Kophu, crenenu u sorapupmsl

JInyHOCTHO-NEesITENbHAS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTUS

12

Tema 2.1.YpaBHeHUS U CUCTEMBI YpaBHEHUM

JINYHOCTHO-IeATENbHAS
TE€XHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHS

Tema 2.2.HepaBeHctBa

JInyHOCTHO-NesITENbHAS
TEXHOJIOT U,
Pa3BUBAIOILAS TEXHOJIOTUS

Tema 3.1.OCHOBHEBIE ITIOHATHSA

JINYHOCTHO-IeATENbLHAS
TE€XHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHS

Tema 3.2 OcHOBHBIE TPUTOHOMETPHUYECKHUE
TOYK/IECTBA

JInyHOCTHO-NesITENbHAS
TEXHOJIOTH,
Pa3BUBAIOLLAS TEXHOJIOTHUS

Tema 3.3I1peoOpa3zoBanus IPOCTEUIITUX
TPUTOHOMETPUYECKUX BBIPAKECHUN

JINYHOCTHO-IeATENbLHAS
TE€XHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHS

Tema 3.4. TpuroHomeTprudeckue ypaBHEHUS U
HEPABCHCTBA

JInyHOCTHO-NEesITENbHAS
TEXHOJIOT U,
Pa3BUBAKOLLAS TEXHOJIOTUS

10.

Tema 4.1 Oynkiuu. CBoMCTBa QYyHKIIAMN.
OO6parHble HyHKIHH

JINYHOCTHO-IeATENbLHAS
TE€XHOJIOTU,
pa3BUBAIOIIAs TEXHOJIOTHS
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11. Tema 4.2.CreneHuble, IOKa3aTelbHbIE, JIn4HOCTHO-IeITeIbHAS
norapu(MUIECKUE U TPUTOHOMETPUUECKUE TEXHOJIOTHS;
¢bysakuu. OOpaTHBIE TPUTOHOMETPUIECKIE Pa3BUBAIOIIAS] TEXHOJIOTHUS

byHKIIIH

12. Tema 5.1.ITocmemoBaTeIbHOCTH. JIM4HOCTHO-IeATEIbHAs

TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS

13. Tema 5.2.1IpousBogHas JIMYHOCTHO-AesTeIbHAS

TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUSA
14. Tema 5.3.1lepBooOpazHast 1 UHTETpa JInuHOCTHO-AEATENbHAS
TEXHOJIOTHS;

Pa3BUBAIOIIAS TEXHOJIOTHUS

15. Tema 6.121eMeHTH KOMOMHATOPHUKHU JIM4HOCTHO-IeATeIbHAs
TEXHOJIOTHS,

pa3BUBAIOIIAS TEXHOJIOTHUSA
16. Tema 6.2.21eMEeHTHI TEOPUH BEPOSITHOCTEMN JINYHOCTHO-AesTeIbHA
TEXHOJIOTHS;

Pa3BUBAIOIIAS TEXHOJIOTHUS

17. Tema 6.3.D51eMEHTHI MATEMATHUYCCKOM JIMYHOCTHO-IeATeIbHAS
CTaTUCTHKH TEXHOJIOTHS,

pa3BUBAIOIIAS TEXHOJIOTHUSA
18. Tema 7.1KoopauHaThl 1 BEKTOPHI JIMYHOCTHO-AesTeIbHA
TEXHOJIOTHS;

Pa3BUBAIOIIAS TEXHOJIOTHUS

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

pa3BUBAIOIIAS TEXHOJIOTHUSA
20. Tema 7.3.MHOrOTrpaHHUKHU JIMYHOCTHO-AesTeIbHAS
TEXHOJIOTHS;

Pa3BUBAIOIIAS] TEXHOJIOTHUS

21. Tema 7.4.Tena v MOBEpXHOCTH BpPAIICHUS JIMYHOCTHO-eATeIbHAS
TEXHOJIOTHS,

pa3BUBAIOIIAS TEXHOJIOTHUSA

22. Tema 7.5.13Mepenust B reoMeTpuu JINYHOCTHO-AesTeIbHAS

TCXHOJIOT U,
pa3BuBaromias TCXHOJIOTUA
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4. YCJIOBUSA PEAJIMZALIUUA ITPOI'PAMMBI IUCHUITJINHBI

4.1. MaTtepuajibHO-TeXHUYeCKasi 0a3a, He0OXoAUMAsi 1JIsl OCYIeCTBJIEHHS
00pa3oBaTeJIbHOTO MPOoLEcca MO JUCUUILIHHE

Peanmaunﬂ y‘-IG6HOI>i AUCHUIIIIMHBI OCYHICCTBIIACTCS B KaOMHeTe MaTCMAaTHUKH,

yi. lumutposa, 200,ayn. 405.

O6opynoBanne yueOHOTO KaOWHETA:
CHeIHaIM3UpOBaHHAs] MeOEIh U CUCTEMBI XpaHeHUs (JI0CKa KiIacCHast, CTOJ
CTYJI YIHUTEJISA, CTOJIBI ¥ CTYJIbSl YICHHUYECKUE, IKA(BI I XpaHESHUS YICOHBIX
MIOCOOWIA, CUCTEMBI XpaHEHUS TaOJIHII U TIJIAKATOB);
TEXHHYCCKUE CpecTBa 00yueHus (paboyee MECTO YUHTEIs: KOMIIbIOTED
YUUTEsI, BUICOPOCKTOP, dKpaH, JiniieH3nonHoe I10);
JEMOHCTPAIIMOHHBIC Y4eOHO-HATIIAAHbIC TOCOOMS (KOMIUIEKThI CTCH/IOB,
KOMITJIEKTBI TaOJIUII, TOPTPETHI BHIAAIONIUXCS MAaTEMATHKOB, KOMITJICKT
UHCTPYMEHTOB KJIACCHBIX ¢ MATHUTHBIMU JIEPIKATEIISIMU);
9JIEKTPOHHBIE CpeACTBa 00yUeHHS (KOMILICKT BUACO(UIBLMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecneyeHus

1.

2.

Omnepannonnas cucrema Microsoft Windows 10 for. Ne77-AD®/223-
®3/20170t 03.11.201 7xopriopaTUBHAS JTUIICH3WS);
[Taker mporpamm Microsoft Office Professional Plusidr. Ne77-AD®/223-
®3/201701 03.11.2017x0opriopaTuBHAs JTUICH3MA);

. AHTHBHpYCHas 3ammTa (GU3nIecKrx padounx cranmuid u cepepon: Kaspersky

Endpoint Securityins ousneca — Cranmaptaeiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licengenfpakt Ne69-AD®D/223-D3 ot
11.09.2017koprnopaTuBHast JUICH3MUA);

. 7-zip GNULesser General Public Licensesobonnoe mporpaMmmHoe

oOecrieueHne, He OrPaHUICHO, 0ECCPOUHO);
Wutepuer Opay3ep Google ChromeogcmiatHoe nporpaMMHoOe oOecCIieueHue,
HE OrpaHWYCHO, OECCPOYHO);

. K-Lite Codec Pack —ynuBepcanbhpiii HabOp KOIEKOB (KOAMPOBIIUKOB-

JICKOAMPOBIIMKOB) W YTHIUT Ui TIPOCMOTpa W 00pabOTKM ayauo- u
BuzeodaiiioB (OecruiaTHoe mMporpaMMHOE OOeclieYeHrne, He OrPaHUYeHO,
0eccpouHo);

. WinDjView — nporpamma anst mpocmotpa ¢aiinoB B popmare DIV u DjVu

(cBOOOTHOE TTPOrpaMMHOE OOECIIeUeHUE, He OTPaHIYeHO, OECCPOUHO);

Foxit Reader —rmnpuknagHoe mporpaMMHOE oOOecIieYeHHe IS MPOCMOTpa
ANIEKTPOHHBIX JOKyMEHTOB B craHaaptre PDF (QecruiatHoe mporpamMmHoe
oOecrieueHne, He OrpaHUYCHO, 0ECCPOUHO)
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5.MMEPEYEHb OCHOBHOM 1 g[Ol'[OJIHHTEJILHOFI YUEBHOM JIATEPATYPBHI,
HEOBXOJIMMOMU JJIA OCBOEHUA JUCHUITVINHBI

5.1.0cHoBHasi JIUTEpPATYypa:

1. Boromounos, H. B. Maremaruka : yaeonuk mis CI1O / H. B. boromounos, IT.
N. Camoitnenko. — 5 uza., nepepad. u gon. — M. : UzparensctBo FOpaiit, 2017.
— 396 ¢c. — (Cepus : Ilpodeccronansaoe obpazopanme). — ISBN 978-5-534-
02325-1. —Pexum noctyma . Www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94

2. BbammakoB, Mapk IBanoBuu. Maremaruka [Tekct] : y4ueOHMK st
WCITOJIB30BaHUs B YUCOHOM IMporiecce oOpa3oBareabHbIX yupexacHuii CIIO na 0aze
OCHOBHOTO OOIIETr0 00pa30BaHMUs C MOJIyICHUEM cpetHero odmero oopasoanus / M.
U. bammakoB. - 4 usn., crep. - MockBa : Axkamemwms, 2017. - 253c. : wi. -
(ITpodeccronansaoe obpazoBanue. OOmeoOpa3oBarenbHble qUCHUIUIHHEL). - |SBN
978-5-44

3. bammmakoB, Mapk MBanoBnd. Matemaruka [Tekcrt] : 3agauHuk . ydeOHOE
nocoOue NIl MCTOJIB30BaHMS B y4eOHOM Iporiecce 00pa3oBaTeNbHBIX YUPEKICHHM
CIIO na 6a3ze oCHOBHOIO 00IIEr0 0Opa30BaHMS C TMOJYYEHUEM CpPEIHEro OoOIIero
oOpaszoBanus / M. 1. Bammakos. - 4 u3j., ctep. - MockBa : Akanemus, 2017. - 414

c. - (IIpodeccuonanbHoe obpa3oBanue. OOIIE00pa3oOBaTEIbHBIC IUCIHUILUIMHBI). -
ISBN 978-5-4468-5127-0 68-5988-7

5. 2JlonoiHUTEIbHAS JIUTEPATypa

1. baspun, U. 1. Martemaruka : yueOHuk u mpaktukym s CIIO / U. W.
baBpun. — 2 u3n., nepepad. u gon. — M. : U3parensctBo IOpaiit, 2017. — 616G,
— (Cepus : IpodeccronanpHoe obpazoBanue). — ISBN 978-5-534-04101-9. —
Pexum  moctyma @ www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-
699/D8AFADYE

2. boromonos, H. B. [Ipaktuueckue 3ansatust mo maremMatuke B 2 4. Yacts 1 :
yuebHoe mocobue st CITO / H. B. boromonos. — 11< u3n., nepepad. u gomn. — M.
. MsmarensctBOo IOpaiir, 2017. — 285c¢. — (Cepus : Ilpodeccruonanbroe
oOpazoBanue). — ISBN 978-5-534-01899-8. —Pexum nmocrtyma . www.biblio-
online.ru/book/B2077BBB-EF95-4ES5F-AFE1-9AABGEBGI9AL7

Jnst mpenoxaBareJiei

1. O6 o6pazoBanuu B Poccurickont deneparuu: denep. 3akod ot 29.12. 2012
No 273®3 (B pen. ®enepanbubix 3akoHoB 0T 07.05.2013 No 993, ot 07.06.2013
No 12003, ot 02.07.2013 No 17@3, ot 23.07.2013 No 2083, ot 25.11.2013 No
317-®3, or 03.02.2014 No 113, ot 03.02.2014 No 193, or 05.05.2014 No 84-
®d3, or 27.05.2014 No 1383, or 04.06.2014 No 1483, c u3M., BHECEHHBIMUA
®denepanbHbiM 3akoHOM 0T 04.06.2014 No 1483, B pen. ot 03.07.2016¢ u3Mm. ot
19.12.2016.)
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2. [Tpuxa3z MunucrepctBa oOpazoBanus u Hayku P® ot 31 nexadbps 2015r. N
"O BHeceHMHM HU3MEHEHUH B ¢elepaabHbId TOCYJAapCTBEHHBIH 00pa3oBaTEIbHBIN
CTaHIapT CpeIHEro 00Iero oopa3oBaHus, YTBEPKICHHBIN MPUKa30M MHUHHUCTEPCTBA
oOpa3zoBanus u Hayku Poccurickon @enepanuu ot 17mas 2012r. N413"

3. [IpumepHass ocHOBHasi oOpa3oBaTelbHAas MPOrpaMMa CPEIHEro OOIIero
oOpazoBaHus, oj00peHHas pelieHrueM ¢eaepaabHoro  y4eOHO-METOIUYECKOro
o0beMHEHHUS 110 001eMy 00pa3oBanuio (mpotokoi ot 28 uions 2016r. No 2/16s).

5.3.Tlepuoanyeckue H3AaHU:

1. XypHan MaTtemaTka B IIKOJE

2 DnextponHas 6ubnnoreka "M3narensckoro goma "['peGeHHIKOB"
(www.grebennikon.r)

3 bBasel nanusix komnaauu «Mct Bero» (http://dlib.eastview.comn

5.4.1lepeueHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOW CeTH
«HMHTepHET», HEOOXOMMMBIX /ISl 0CBOEHHS TUCHUTITHHBI

1. MunuctepctBo oOpazoBanusi u Hayku Poccuiickoit  ®enepanuu
(http:/MunoOprayku.pd/);

2. ®enepanpubli opTan "Poccuiickoe oopazosanue” (http://www.edu.ruy,

3. MHudopmanmonnas cuctema "ExnHoe okHO gocTyma K 00pa3oBaTeIbHBIM
pecypcam” (http://window.edu.ry/

4. Epunas  komwmekuus ~— nudpoBeIXx  0o0pa3oBaTENbHBIX  PECYPCOB
(http://school-collection.edu.ny/

5. ®epepanpHBIi TIEHTp WHGOPMAIMOHHO-00PA30BATEIBHBIX PECYpPCOB
(http://fcior.edu.ruy,

6. OOpasoBarenbHbiii mopran "Yueoa" (http://www.ucheba.cony

7. Ilpoext I'ocymapcTBEHHOTO HHCTHUTYTa pycckoro si3bika umeHu A.C.
[MymkunHa "O6pa3oanue Ha pycckom” (https://pushkininstitute.riy/

8. Hayunas snekrponnas oudimoteka (HOB) (http://www.elibrary.ry;

9. HamwmonanwsHas 31ekTponHas oudimoteka (http://H36.pd/);

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

11. CopaBouHO-MHPOPMAIIMOHHBIH opTa "Pycckuii SA3BIK
(http://gramota.ry/

12. Cnyx6a TeMaTnyeckux TOJKOBBIX ciaoBapei (http://www.glossary.ry/

13. Cnoapu u sunukinoneaunu (http://dic.academic.ry

14. Koncynprant Ilmtoc - cmpaBo4Has mpaBoBas cucreMa (IOCTyI TIO
JIOKAJIbHOM CeTH)
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6. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIIUXCA ITO
OCBOEHMIO JUCIIUITJIMHbBI

JIMcIUIUIMHA PEyCMaTPUBACT JICKIIMOHHBIC U TIPAKTUYCCKUE 3aHATHSI.

YcnenrHoe u3ydeHue Kypca TpeOyeT MOCeeH s JICKIMi, aKTUBHOW pabOThI Ha
NPAaKTUYCCKUX 3aHATUAX, BBIOJHCHHE BCEX YYEOHBIX 3aJaHUs MPEroaaBaTeis,
03HAKOMJICHHE C OCHOBHOW U JIOTIOJTHUTEIBHOM JTUTEPaTypOil.

Bo Bpemst ieKIMu CTYJCHT JTOJDKEH BECTH KOHCIIEKT.

Pabora ¢ KOHCIIEKTOM JIEKIIMH MPEANoaraeT MpOoCMOTpP KOHCIIEKTa B TOT Ke
JeHb Tocie 3aHATHH. [Ipw 3TOM HEOOXOIMMO IMOMETHTh MaTepHalibl KOHCIICKTa,
KOTOpBIC BBI3BIBAIOT 3aTPYJAHCHUS I TOHMMaHusA. [Ipu 3TOM OOydJaroIuiics
JOJDKCH CTapaThCsl HAWTH OTBETHl HA 3aTPyAHUTEIBHBIC BOIPOCHI, HCIIOIB3YS
PEKOMEHAYEMYIO JTUTeparypy. Eciu eMy caMOCTOSITEIbHO HE yIaloch pa3oopaThCs B
MaTepualie, Heo0X0auMO CHOPMYITHPOBATH BOIPOCHI M OOPATUTHCS 32 MOMOIIBIO K
NPEIo/IaBaTelI0 Ha KOHCY/IbTAIUU WU OJIKaIIeH JISKIUH.

OOyuaroriemMycsi He0OOXOAMMO PETYJISPHO OTBOAMTH BPEMs JUIS TOBTOPEHHUSI
NPOMIEHHOr0 Marepuaia, MpOBepsisi CBOM 3HAHWS, YMEHHUS M HAaBBIKUM IIO
KOHTPOJILHBIM BOITPOCAM.

IIpakTHyecKkHe 3aHATHUS COCTABJISIOT BaXHYI 4YacTh NPOPECCHOHATBHON
HOJTrOTOBKH CTYJIeHTOB. OCHOBHAsl 1Ieb MPOBEACHUS NPAKTUYCCKUX 3aHATHA —
(GopMUpOBaHHE Yy CTYJICHTOB AaHAJMTHYECKOTO, TBOPYECKOTO MBIIUICHUS ITyTeM
IPHOOPETEHUS PAKTHYECKUX HABBIKOB.

MeToaudeckue yKa3aHusl K MPAaKTHISCKUM 3aHATHSAM 0 TUCITUILTNHE HapsTy C
paboueit mporpaMMoi U rpaduKoM y4eOHOTO MPOIECCa OTHOCITCS K METOINYECKUM
JOKYMEHTaM, OIPEISIISFOIINM yPOBEHb OPraHU3aliy M KadecTBa 00pa30BaTeIbHOTO
npoiiecca.

[Ipy MOArOTOBKE K MPAKTHYECKHM 3aHATHAM HEOOXOIMMO MPOCMOTPETh
KOHCIICKTBI JICKIIMHA U METOJIUYECKHE YKa3aHUs, PEKOMEHJIOBAaHHYIO JIUTEPATypy IO
JIAHHOM TeMe; MOATOTOBUTHCS K OTBETY Ha KOHTPOJIbHBIC BOIIPOCHI.

B xone BBINOSHEHHS WHAMBHIYaIbHOTO 3aJaHHS IMPAKTHYECKOTO 3aHATHUS
CTYZICHT TOTOBUT OTYeT O paboTe. B oTueT 3aHOCATCS pe3yJabTaThl BBITOJHCHHUS
KaXJI0ro NyHKTa 3amaHus (rpaduku, TaOJUIBI, pacueThl, OTBEThHI HAa BOIPOCHI
NYHKTOB 3aJIaHusl, PEHICHUE MPUMEPOB M 3a7ad | T.I.). 32 10 MUH 10 OKOHYAHHS
3aHATHS TPETOJaBaTe)Ib MPOBEPSIET 0O0BEM BBINIOJHEHHOW HA 3aHITHH PaOOTHI U
OTMEUaeT Pe3yJIbTaT B paboueM KypHale.

OcTaBimecss HEBBITIOJHEHHBIMHA ITYHKTHI 3aJaHHsI TPAKTHYECKOTO 3aHATHS
CTYACHT 00s13aH JI0/IeNaTh CAMOCTOSTEIBHO.

[Tocrme mpoBepkHM OTYETa MPETOJaBATEIb MOXET IPOBOJIUTH YCTHBIN WA
IMUCBbMEHHBIA  ONPOC  CTYACHTOB JUII KOHTPOJS YCBOCHHS WMH OCHOBHBIX
TEOPETUYCCKUX U MPAKTHYCCKUX 3HAHUMN MO TeMe 3aHATUS (CTYACHTHI TOJKHBI 3HATh
CMBIC]T TOJIYYEHHBIX UMM PE3yJIbTaTOB M OTBETHl HAa KOHTPOJbHBIE BOMPOCHI). o
pe3yabTaTaM MPOBEPKH OTYETa W ONPOCA BBHICTABIIACTCS OILIEHKA 3a MPAKTUYECKOES
3aHATHE.
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CamoctosrenpHas padora cryneHToB (CPC) mo AHCHUILIMHE HTPacT BaKHYIO
POJIb B X0OJIE BCETO y4eOHOTO Mmporecca.
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7. OHEHOYHBIE CPEJACTBA JJIAA KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacopT (pOH/IA OLIEHOYHBIX CPEACTB

OleHOYHBIE CpEICTBA NPEAHA3HAYCHBl JJIsi  KOHTPOJII U OIIEHKH
o0pa3oBaTeIbHBIX JOCTHKEHUN 00yJaroOIUXCsl, OCBOMBIIHNX IPOrpaMMy yueOHOMH
JHUCUUTUIMHBI « MaTtemaTtukay.

@OHJI OLEHOYHBIX CPEICTB BKIIOYAET KOHTPOJIbHBIE MaTepHaiabl IS
MPOBEJICHNUS  TeKyllero KOHTpojasi B (opMe mpoBepouyHble PadOTHI,
CaMOCTOSITeJIbHbIE PabOThl W  KOHTPOJBHBIE PAOOTHl W HMPOMEKYTOUYHOI
arrecrauuu B popme 3K3amMeHa.

eau v 3axa4u GOHI0B OLICHOYHBIX CPEACTB

@DOHJIBI OIEHOYHBIX CPEJCTB CO3JAIOTCA JUIsl aTTeCTAllMU OOYYaIOIIUXCs C
[EIbI0 OIEHKM HX TEPCOHANBHBIX JOCTHXKEHHM TIOATAaHBIM TpeOOBaHUSIM
COOTBETCTBYIOIIEH MPOrpaMMbl TMOATOTOBKM CHEIHAIUCTOB CPEIHEr0 3BEHa
(TIIICC3) u npeacraBiasieT co00H COBOKYIMHOCTh KOHTPOJIHMPYIOIIUX MaTEPUasoB,
MTO3BOJISIONINX OIICHUTH YMEHUS, 3HAHUS, IPAKTUICCKUH OTIBIT.

@DOHJIBI OIEHOYHBIX CPEJCTB MO3BOJISIOT YCTAHOBUTH COOTBETCTBHE YPOBHS
MOATOTOBKU CTYyJCHTa Ha KaXJI0M JTane oOydeHus TpeOoBaHUsIM paboueit
IPOrpaMMbl YI€OHON JUCITUTUTHHBI.

3amauamu (GOHIOB OIEHOYHBIX CPEJICTB SBIISTFOTCS:

—KOHTPOJAbL W YIpaBJICHUE TMPOIECCOM TPHOOPETCHHS CTyICHTAMH
HEOOXOJMMBIX  3HAHUW W yMEHUH,  ONpENeNeHHBIX  (eaepaTbHbBIMU
rocyapcTBeHHbIMU 00pazoBaTesbHbiMU cTaHaapTamu CIIO no cooTBeTCTBYIOIIEH
CHEIUATBHOCTH;

—KOHTpPOJIb W yIpaBl€HUE JOCTHxkeHueM uenei peammsauuu I[IIICC3
OTpENICNICHHBIX B BHJIE HaOopa oOOIMUX U TPOQPECCHOHATBHBIX KOMIIETCHIIUN
BBITTYCKHUKOB;

—o0ecreyeHue COOTBETCTBUSl PE3yJIbTATOB OO0y4YeHHUs 3ajadaM Oynayiei
poecCUOHANBbHOM eI TEIbHOCTH BBIMTYCKHUKA.

7.2. Kpurepuu OieHKH 3HAHUI

O1ieHKa MUChbMEHHBIX KOHTPOJIBHBIX PA00T 00YYarOIIUXCS IO MAaTEMATHKE:

OTBeT OLICHUBAETCS OMMemKou «5y», eClIn:

— paboTa BHITIOJIHEHA MTOJTHOCTHIO;

— B JIOTUYECKHUX PACCYKIECHUSIX U 0OOCHOBAHUM PEILICHUSI HET TPOOETIOB U
OIIHOO0K;

— B PCIICHUU HET MaTeMaTHYCCKHUX OMTMOOK (BO3MOYKHA OJTHA HETOYHOCTD,
OIHMCKA, KOTOpasi HEe SBISETCS CIAEACTBUEM HE3HAHMS WJIM HETTOHUMAHUS y9eOHOTO
Marepuana).

Ommemxka «4» CTaBUTCS B CAEAYIOUIUX CIy4asx:
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— paborTa BBITOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHUS IIaT0B PEUICHHUS
HEJI0CTaTOuHBI (eCiM YMEHHE 00OOCHOBBIBAThH PACCYIKICHUS HE SIBIISUIOCH
CTIeUATEHBIM 00BEKTOM MTPOBEPKH);

— JIONYUIEHbI OJIHA OIMOKA WM €CTh JIBa — TPU HEJOUYETA B BHIKJIAJKAX,
PHCYHKaX, 4YepTexax Win rpaukax (e€civ 3TH BUIbI paboT HE SBISLTICH
CTIeUATEHBIM 00BEKTOM MTPOBEPKH).

Ommemka «3»CTaBUTCS, €CIIH:

— JomnyiieHo 0osee oaHOM omuOKu uin 0osiee ABYX — TPEX HETOUETOB B
BBIKJIQ/IKaX, YepTekax Wiu rpadukax, HoO oOyyarouuiicss oonagaeT 00s13aTeNbHBIMU
YMEHUSIMU TI0 TIPOBEPSIEMON TEME.

Ommemka «2>»CTaBUTCS, ECIIU.

— JIONYIICHBI CYIIECTBEHHBIE OIMOKH, ITOKAa3aBIINe, YTO 00yJAIOIIHICS He
oOnanaer 00sA3aTeIbHBIMA YMEHHUSIMH 110 TaHHOM TeMe B TIOJTHOM Mepe.

O11eHKa YCTHBIX OTBETOB OOYYaIOIIUXCS IO MaTeMaTHKE:

OTBET OLICHUBACTCS OMMEMKOU «9>,eCIU CTYICHT:

— TOJIHO PacKpbLI COJIepKaHEe MaTepualia B 00beMe, MPeTyCMOTPEHHOM
MPOrpamMMON;

— UB3JIOKHWJI MaTe€pUall TPAMOTHBIM SI3bIKOM, TOYHO UCHOJIb3YS
MaTEMATHYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY, B ONIPEICICHHON JJOTHYECKOU
ITOCJIEIOBATEIbHOCTH,

— MPaBWIHLHO BBITIOIHUJ PUCYHKH, YEPTEKH, TPa()UKH, COMMYTCTBYIONTUE
OTBETY;,

— TMOKa3ajl YMEHHUE WUIIOCTPUPOBATh TEOPHUI0 KOHKPETHBIMU IPUMEPAMH,
MPUMEHSIThH €€ B HOBOW CUTYaIlMU P BHIMOJHEHUHU MTPAKTUYECKOTO 3aaHus;

— MOPOJEMOHCTPUPOBAJ 3HAHUE TEOPUU PAHEE U3YUEHHBIX COIMYTCTBYIOIIUX
TeM, C(POPMHUPOBAHHOCTh M YCTOMUMBOCTH MCIOJIB3YEMBIX MIPU OTBETE YMEHUN U
HaBBLIKOB,

— OTBEYaJl CaMOCTOSITEIbHO, 0€3 HAaBOSAIINX BOIIPOCORB MPEMo1aBaTels;

— BO3MOYKHBI OJTHa — JIB€ HETOYHOCTH MPU OCBEIIEHUH BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, KOTOPHIE YUEHUK JIETKO HCIPABUII IOCJIEC 3aMEYaHuUsI
YUUTEA.

OTBET OLICHUBACTCS OMMemKoU «4», eCliu YIOBIETBOPSET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5»,HO MPU ITOM UMEET OJNH U3 HEAOCTATKOB:

— B M3JI0KEHUU JOMYIICHBI HEOOJIBIIINE TPOOETIbI, HE UCKA3UBIIIEE
MaTeMaTUYECKOE COJIEpKaHUE OTBETA;

— JIONYIIEHBI OJIUH — JIBA HEI0YETA MTPU OCBEILIEHUH OCHOBHOT'O COJICP>KaHUS
OTBETA, UCTIPABJICHHBIE MOCIIEC 3aMEUYaHUsl MPENoIaBaTes;

— JIOMYIIEHBI OMOKa UiIu 00Jiee MBYX HETOYETOB IPU OCBEIICHHUH
BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAJIKAX, JIETKO MCHPABICHHBIE TTOCIIE
3aMEuYaHus MPernoaaBaTes.

Ommemxka «3»CTaBUTCS B CICIYIOIINUX CIydasiX:

— HEMOJIHO PacKphITO cojepkaHre MaTepuaia (comepKaHue U3JI05KEHO

(dbparmMeHTapHO, HE BCEr/ia MoCIeA0BaTeIbHO), HO II0Ka3aHo 00Iee MOHUMaHUe
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BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUS, TOCTATOYHBIE JJIsl YCBOCHUS
IporpaMMHOro marepuaia (onpeaenacHsl «IpeOOBaHUAMU K MaTEMaTHYECKOM
MIOJITOTOBKE 00YUAIOIIMXCS» B HACTOSIIEH MPOrpaMMe 10 MaTeMaTHKeE);

— HMEJIUCh 3aTPyAHEHUS WIH IONMYIIEHbI OIIMOKU B ONpeiesIeHUU
MaTeMaTUYeCKOM TEPMUHOJIOTUH, YEPTEkKAX, BHIKJIA/IKaX, UCIIPABICHHBIE MOCIE
HECKOJIbKMX HABOSIINX BOIIPOCOB MPENOIaBaTeNs;

— CTYACHT HE CIPABUJICA C IPUMEHEHUEM TEOPUU B HOBOM CUTYaIIMH MPU
BBITIOJITHCHUH MTPAKTUYECKOTO 3a/IaHMsI, HO BBITIONHUI 3aJjaHusI 00s13aTEIHLHOTO
YPOBHSI CJI0KHOCTH MO JTAaHHOU TEME;

— MpU I0CTAaTOYHOM 3HAHUU TEOPETHUUECKOI0 MaTepuaa BhISIBICHA
HEeJI0CTaTOYHas CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHUM U HABBIKOB.

Ommemxa «2»CTaBUTCA B CIEAYIONINX CIydasx:

— HE PacKphITO OCHOBHOE COJIep KaHNEe yueOHOro MaTepuarna,

— 00HapyXeHO HE3HAHWE YUYEHUKOM OOJIbllIel WM HauboJsee BaXKHOW YacTu
y4eOHOro MaTepuana;

— JIONYILIEHBI OIIMOKU B ONPEIENICHUN MOHATUH, IPU UCTIOIb30BAHUN
MaTeMaTUYeCKOM TEPMHUHOJIOTHH, B PUCYHKAX, YEPTEKaxX WIH rpadukax, B
BBIKJIQJIKaX, KOTOPbIE HE UCIIPABIIEHBI MOCJIE HECKOJIBKUX HABOJSIIMX BOTIPOCOB
Iperno/IaBaTess.

O6mrast kmaccuduKamus OommuoOK:

[Ipu oneHke 3HaHUM, yMEHUIN 1 HABBIKOB O0YUYaIOIIUXCSI CIEAYET YUUTHIBATh
Bce omuOKu (rpyOble U HETPyObIe) U HETOUETHI.

1. 'pyObIMU cUMTAIOTCS OMIUOKH:

— HE3HaHHUE OMNpPEIENECHUS OCHOBHBIX MOHSATUH, 3aKOHOB, ITPaBHJI, OCHOBHBIX
MOJIO’KEHUHN TEOpHH, He3HaHue (HOpMYII, OOIIETIPUHATHIX CHMBOJIOB 0003HAUECHU I
BEJIMYMH, €IUHUI] UX U3MEPEHHUS,

— HEe3HaHWE HAaMMEHOBAaHUU €AMHUII U3MEPEHUS,

— HEYMEHHE BBIICTTUTH B OTBETE TJIABHOE;

— HEyMEHHE MPUMEHSTh 3HAHMsI, aJITOPUTMBI JIJIsl pEIICHUS 3a/1a4,

— HEyMEHHE JieJaTh BBIBOJIBI M 0000IICHNS;

— HEyMEHHE YUTaTh U CTPOUTH rpaduKy,

— HEYMEHHE T0JIb30BaThCS MEPBOUCTOUHUKAMH, YUCOHUKOM U
CIPaBOYHHUKAMU,

— TOTepsl KOPHS UM COXpaHEHHE MOCTOPOHHETO KOPHS;

— oTOpaceiBaHuEe 0€3 0OBSICHEHUI OJTHOTO U3 HUX,

— PpaBHO3HAYHBIE UM OIIHUOKH;

— BBIYHUCIUTENIbHbIE OIMIMOKH, €CIIM OHH HE SIBJISIOTCS OTMCKOM;

— JIOTUYECKHE OITHOKHU.

2. K HerpyObIm ommbkaM ciieyeT OTHECTH:

— HETOYHOCTH (DOPMYITHPOBOK, ONIPEICICHUN, TOHIATUN, TEOPHIA, BEI3BaHHAS
HETIOJTHOTOM OXBaTa OCHOBHBIX MMPU3HAKOB OMPEACIIIEMOTO MOHATHUS WA 3aMEHOM
OJTHOTO - IBYX M3 ATHX NMPU3HAKOB BTOPOCTEIIEHHBIMU;

— HETOYHOCTH rpaduka,
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- HepaHHOHaHBHBII;'I MCTOJ PCHICHUA 3a1da9X NI HCIOCTATOIHO
HpO,HYMaHHLIﬁ IIJIaH OTBETA (HapymCHI/IC JIOTHUKH, TIOAMCHA OTACIBHBIX OCHOBHBIX

BOIPOCOB BTOPOCTEIICHHBIMHU);

— HepaluOHaJIbHbIE METOABI PAOOTHI CO CIPABOYHOM U IPYTOM JIUTEPATYPOH;

— HCYMCHHUC PCHIATh 3aaa4M, BBIIIOJHATL 3aJaHUs B 06HICM BHUC.

3. Henoueramu saBisitoTCA.

— HepaluuOHaJIbHbIE TPUEMBI BBIUYMCICHUHN U MPeoOpa3oBaHUii;

— HeOpeXHOe BHITIOJHEHHE 3alHiCel, YepTexkel, CXeM, TpauKoB.

7.3. O1neHo4YHbIE cpeacrBa 1Jisi IPpOBEACHUA TeKymeﬁ arrecranuu

Texyuuit KOHTPOJIb MOXKET IPOBOAUTHCS B (hopme:
— (poHTaIBHBIN ONPOC

— HWHAWBUIYaJIbHBIA YCTHBIN ONPOC

— MHUCHbMEHHBIM KOHTPOJIb

— TECTUPOBAHHUE MO TEOPETHUECKOMY MaTepHaLy
— TpakTHYeckas (;1abopatopHas) padora

— 3amuTa pedepara

— 3aIlIMTa BBIOJHEHHOIO 33JJaHuUs,

— pa3paboTka mpobiaemMbl Kypca (JToKIam).

OrneHMBaHUE MPU TEKYIIEH aTTECTaIUN

®dopma Briaxenus JInunble [Tpumepsl
arTecTauy | 3HAHHSA Ymenus (HaBbIKH) KayecTBa OLIEHOYHBIX
u CTy/IEHTa CpEACTB
YcrHbIl KonTtpons Onenka Onenka Onenka Bompocst
OIpPOC MO | 3HAHMM 1O YMEHUS HaBBIKOB CIIOCOOHOCTH [PUIIArarTes
TeMam OTIpeNIeICHHBIM | pa3indarh paboThI ¢ OTIEPAaTUBHO U
npobiaemMam KOHKPETHBIE | JIUTEPAaTypHBl | KAYECTBEHHO
HOHSATHS MU OTBEYATh Ha
UCTOYHUKAMHU | ITOCTABJICHHBIE
BOIIPOCHI
Pedepar KonTpons OrneHka OrneHka OneHKa TeMmel
(moxman) 3HaHUM 110 YMEHUS HaBBIKOB CIIOCOOHOCTH K pedeparon
OIpPENICIEHHBIM | pa3InyaTh paboThI ¢ CaMOCTOSITeNIbHO | (OKITamoB)
npobiaemam KOHKPETHbIE JUTEpaTypHBl | i pabore u [PUIIATAIOTCS
HOHATHUSA MU aHAIN3y
UCTOYHUKAMHU | JIUTEPATYPHBIX
HCTOYHHUKOB
Kontpons Onenka Onenka Onenka KoHnTpoasn
Kontpons | 3HaHUA YMEHUs HaBBIKOB CIIOCOOHOCTH ble PabOTHI
Has paboTa | TeOpeTHYeCKUx | paboTath C paboThI ¢ OIIepaTHBHO U HPUIIATal0TCS
OCHOB MaTeMaTHUYeCK | MaTEMaTHYECK | KAYECTBEHHO
MaTEeMaTHKH. UM aIllapaToM | UM aIapaToM | pemarb
s MIOCTaBJICHHBIE
o0ecrieueHus Ha MPaKTHIECKUX
penieHus paboTtax 3amauu
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IIPAKTUYECKUX u
3azad. apryMeHTHpPOBAT
b PE3yJIbTaTHI

IIpumepHbIe TeCTOBBIE 3aJaHUS. HE IPEIYCMOTPEHBI.

IIpumepHbIe BONPOCHI JJI1 YCTHOIO ONMpPoca:

1 latiTe onpenesieHMEe KOMILIEKCHOTO YUCIIa.

2 Jlaiite onpeneaeHne MHUMOM € MHUIIbI

3.HazoBuTte HaTypanbpHbIC YUCIA.

4 Ha3oBuTe paliiOHAJIBHBIE YHCIIa

5.HazoBuTte cTreneHr MHUMOW €TUHUIIBI

6.Kakne koMIIeKCHBIC YMCIIa Ha3bIBAIOTCS PAaBHBIMU

7 Kakne KOMIUIEKCHBIC YMCIJIa Ha3bIBAIOTCS COMPSKECHHBIMU.

8.Kakne koMIIeKCHBIC YMCIIa Ha3bIBAIOTCS MTPOTUBOIIOIOKHBIMHU

9.Kak n3o0pakaroTcsi KOMIUJIEKCHBIE YHCIIa TEOMETPUUECKU

10 /laiiTe onpeneneHrue MOyl KOMIUIEKCHOTO YHCIIA.

11 Kak HaiiTh apryMeHTbl KOMIUJIEKCHOTO YK CJIa

12 Ilepeunciaute opMBbI 3aIMUCH KOMILIEKCHBIX YHCET

13Kak BBIMOIHATH ACHUCTBUS HAJ] KOMIUJIEKCHBIMU YHCIIaMU B alreOpandyeckoin
dbopwme.

14 Ha3oBHTE YHCII0 CONPSHKEHHOE KOMIUIEKCHOMY unciay Z = 2 - 3 U mepeMHOKUB
VX JAWUTE OTBET

15Yemy paBHBI KOPHHU KBaJIPaTHOTO YPAaBHEHUS C OTPUIIATEILHBIM
JTUCKPUMUHAHTOM.

16 JlaiiTe onpeneneHne KOMIIJIEKCHOTO YHCIIA.

17 3anucarh cBOKCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3ATEIIEM.

18 YUro HaszsiBaeTcs gorapumMoM ¢ mMpOU3BOJIbHBIM OCHOBAaHHEM ?
193anucatbk 0OCHOBHOE JIOTaprU(PMUUECKOE TOKIECTBO.

20 IToctpouTts rpaduk nokazaTeabHON (GYHKIIMU ¢ OCHOBaHUEM OoJibiie 1.
21 Yo Ha3bIBaeTcs JorapupMUpOBAHUEM ?

22 YTt0 Ha3bIBAIOT HATYPAJIBbHBIM JIOTapuhMOM?

23 3anucarb Ghopmysy mepexojia OT OJJHOTO OCHOBAHUS K APYromy?

24 HazoBure popmynsl Kpamepa.

25I1epeuncnure METOIbI PELICHUS CUCTEM JTUHEHHBIX YPABHEHUN C IBYMSI
HEU3BECTHBIMHU.

26 Ilepeuncnute METOABI PEILICHUS] CUCTEM JIMHEHHBIX YPaBHEHUN C TpeMs
HEW3BECTHBIMHU.

27 HazoBuTe CBOWCTBA OMPEACIUTES.

28 Ecnu onpenenuTenb paBeH HYIIO, TO CKOJIBKO PEIICHUN HMEET CUCTEMa
29Yt0 Ha3bIBaeTCs (PyHKIIHEH?

30Yto Takoe obOaacTk onpeaeeHus: U 00J1acTh 3HAYCHUN (QyHKITUU?

31 Yo Ha3wIBaeTcs GpyHKIMEH 0OpaTHON JaHHON ?

32 JlaTh onpeieieHUe CI0KHONU (PYHKIIUH.

33 IlpuBecTu mpuMepsl 0OpaTUMBIX (HYHKITUH.
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34 Ilepeuncnuth ciocoObl 3aAanust PyHKIUN, UX JOCTOMHCTBA U HEAOCTATKHU.
35Yto Ha3zwkiBaeTcs rpadukoM QyHKIIUNA?

36 KakoBbl 0cOOEHHOCTH TpauKOB NpsiMOil 1 0OpaTHON PYHKIIUN?

37 Ot yero 3aBUCUT 00JIaCTh ONPEEICHUS CIOXKHON (HYHKITUN?

38 Kak o rpaduky QyHKIHH ONPEeTUTh, ABJISETCS U (YHKIUS YETHON, HEYETHOM.
39 Yrto Ha3bIBaeTCs MpOU3BOIHOMN (HYHKITUN?

40 YTo mokaspIBaeT Mpou3BOHAS (PYHKIIUS B TOUKE?

41 KakoB reOMeTpUUECKUN CMBICT POU3BOAHOMN ?

42 KakoB (hyu3nuecKkuii CMbICT IPOU3BOIHON ?

43 Kakue cBOMCTBA MPOU3BOAHON BbI 3HAETE?

44 ITo xakum GhopMysIaM BEIYUCISIOTCS MPOU3BOIHBIE TPUTOHOMETPUICCKUX
byHKIMIA?

45I1o kakum GopMysiaM BBIUUCISIOTCS MPOU3BOAHBIE CTETIEHHON PYHKIINN?
46 Ilo kakum hopmyJiaM BEIYUCIISIOTCS IPOU3BOIHBIE TTOKAa3aTeIbHON (DYHKIIUN?
47 Ilo kakum GhopMyJiaM BEIYUCIISIIOTCS] IPOU3BOIHBIE JTorapuMudeckon QyHKIUN?
48 Kak BBIUHMCIISIIOTCS POU3BOIHBIE CIOKHON (PYHKITUN?

49 Yto nazwiBaercs auddepeHiuaiom GyHKIIN?

50 YTt0 HeoOXx0aUMO clienaTh, YTOOBI BBIYUCIUTD Tuddepentnan QyHKIun?

51 Kakoii Bua MeeT ypaBHEHHE KacaTelIbHOM K rpaduky pyukmun Y= y(X)?
52 KakoB reomerpuueckuii cMbica auddepenmmana?

53Kakas ¢hyHKIHS Ha3bIBAETCS MOHOTOHHO BO3pacTaIONIEH?

54 Kakas (hyHKIHSI Ha3bIBAETCS MOHOTOHHO YOBIBAIOIIEH ?

55Kak uccnenosars GyHKIINIO HA MOHOTOHHOCTH ?

56 Kakne Touku Ha3bIBalOTCA KPUTUUECKIMH'?

57 Yto Takoe 3kcTpeMyM pyHKINNA?

58 Kak nccnenoBaTh QyHKIHIO Ha SKCTPEMYM IO IEPBOMY IIPABHITY ?

59 Kak uccienoBars GyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60 Kak BeIUMCIIUTH HAaMOOJIbIIIEE U HAMMEHbIIIee 3HaUeHne (PYHKIIUU Ha
MIPOMEXKYTKE?

61 Yo siBNsieTCS OCHOBHOM 3a/1aueil HHTErpajIbHOTO UCYUCICHUS ?

62. Kakas ¢pyHKIIMS Ha3bIBACTCS NIEPBOOOPA3HOM JJIs 3aJaHHON (PYHKIIMH?

63. Ecimu F(X) — mepBooOpa3Has mis f(X), To kKakuM paBEeHCTBOM CBSI3aHbI OHH MEXKTY
coboi?

64. Chopmynupyiite TEOpEMyY O CYIIIECTBOBAHUU MTEPBOOOPA3HON (HYHKIIHH.
65. IlepBooOpa3Has onpenensieTcss He0THO3HaYHO. Kak 3T0 Hy»KHO MTOHUMATH?
66. [louemy npu UHTETPUPOBAHUM (PYHKIIHI MOSBISAETCS MPOU3BOJIbHAS
MOCTOSTHHAS ?

67. [louemy oHa PYHKIIHS UMEET LENYI0 COBOKYITHOCTH IIEPBOOOPA3HBIX ?

68. Kak 3anmucaTh BCIO COBOKYITHOCTb MEPBOOOPA3HBIX (PyHKIINNA?

69. Uto Ha3bIBaeTCs HEOMNpeIeIeHHBIM HHTETPaIoM?

70. Yem oTnnyaeTcs HEONpeIeeHHbI HHTETpajl OT NepBooOpa3Hoi QyHKIIUN?
71. IToyemy MHTErpaJl Ha3bIBACTCS HEOMPEICTICHHBIM ?

72 YTt0 Ha3bIBaETCSI BEKTOPOM B NPOCTPAHCTBE?

73 Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?
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74Yemy paBeH yroj MEeXIy BEKTOpaMH?

75Yemy paBHa JyiHa BEKTOpa?

76 Yemy paBHO CKaJIIpHOE MTPOU3BEACHUE BEKTOPORB?

77 Yemy paBHO BEKTOPHOE ITPOU3BEICHUE BEKTOPOB?
78.HauanbHoe nonsTHe cTepeoMeTpun (OnpezesieHie, OCHOBHBIC MTOHSTHS).
79 . AKCHOMBI CTEPEOMETPHH.

80.CrnencTBus U3 aKCUOM.

81 B3aumMHoe pacnoiokeHue ABYX MPSMBIX B TPOCTPAHCTBE.
82 B3zauMHOe pacnosiokeHue NpsMOi U MI0CKOCTH.

83 Ilpu3Hak mapamienbHOCTH IPSIMOU U IIIOCKOCTH.

84 Ilpu3Hak mapamiebHOCTH ABYX MJIOCKOCTEH.
85.Teopembl 0 mapauIeNbHBIX IIOCKOCTSIX.

86 Ilpu3Hak neprneHuKyIIpHOCTH IPSIMON U TJIOCKOCTH.
87 YpaBHeHnus miockocTH (o0ree).

88 Ilpu3Hak neprneHuKyIIPHOCTH ABYX TIOCKOCTEH.
89.YcnoBue mapamienbHOCTH IBYX IJIOCKOCTEH.
90.YcnoBue nmepneHAUKYIIPHOCTH JIBYX MJIOCKOCTEH.
91.Yron Mexay AByMS IIOCKOCTSIMHU.

92 ITapameTrpuueckoe ypaBHEHHE MPSMOIA B TPOCTPAHCTBE.
93 Kanonnueckoe ypaBHEHHE MIPSMO B IPOCTPAHCTBE.

94 Yto Ha3bIBaeTCSI MHOTOTPAHHUKOM ?

95 IlpuBenuTe mpuMepsl MHOTOTPAHHUKOB?

96 Uto Ha3bpIBaeTCs TEJIOM BpallleHUs ?

97 IlpuBeauTe mpUMeEpHI TEJI BpaICHUS.

I[IpumepHbIe KOHTPOJIbHBIE PA0OTHI
Kontpoabnasi padora Nel no reme «KopHu, cTenenu, Jorapupmbi»
BapuanT Ne 1

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

5) 2033,
V375
r) 2-logs 10 — log: 4;
Il) 3210g3 5;
2 logzé—logzg
e) —=——
log, 256
2. YIpocTUTE BBIpaKEHUE:
8k3-k%_ 8/a22
a) = 0)3=-
k™2 a
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3.BeImonHuTe 1EUCTBUS:
logo’l 0,005 - log()’l 0,05
Bapuant Ne 2

1. Beruucnure:
2

92
6) 4 - 325 - 2 - Y/40;

B) V3624 -54;

r) 2-log; 6 —logs 4;

Il) 4310g4 3;

e) 1110g2 4+logq4 2.

2. YupocTuTe BbIpaKeHHUE!

a) (32x‘10)_§; 0) V32a7 - Va3,

3.BeImonsuTte neicTBus:

1
logg 45°

log,s 5 +

IIpuMepHbIe NPAKTHYECKNUE 32 JTaHUA
3aganmue 1:

Bapuant Ne 1

1. Beruucnure:
2) 2+ (0,32)z;
6) V18- V-12;
B) V1232 36;
r) 4-log, 2-log, 4 + 2;

n) logs 200 — log: 8;
e) 104—310g10 5.

2. YrpocTuTte BbIpaxKeHHeE:

2 3
3a 3)2%-a2 4 4
a) %; 6) V2n13 - v/8n3.
a3
3.BrinonHuTe neiicTBUA.

46



17
10g13 17 - 10g13 E

BapuanTt No 2

1. Brruucnure:
2 1
a) 3-83 — (8%)3;
3[120

B) V16 - V4 — 2327,
r) loggs 6 —logg 5 12;

) logs 8 _
logs 2

e) (logs 6 —logs 12 + logs 24) - log;, 25.
2. YnpocTuTe BbIpaXeHHUE:
a) yg - yg; 6) 'Vx25: *Vx16,

3. BrinosiHuTE I€HCTBUA.

17
10g13 17 - 10g13 E

3aganue 2:
Bapuant Ne 1
Boruncnute npezensr:

. 3x*-17x+10 . 5-X . A1+Z% -1 23+ x+1
1. I|m2—. 2.|Im—. 3.|Im —2- 4.|Imﬁ
X=5 3X _16X+5 X—’53——\/2X—1 z-+/3 32 X—>°°3X +XxX°+1
. 2x*-5x-3
5. Berauciurse nipenen Gyukmuu lim ——apux, =3 U X, = .
peaen gy # 3x% —Ax—15 P10 °

Bapuant Ne 2
BrraucnuTh npesensr:

. AX®=Tx+3 : X - 1-41-%° - Bx* = x® +2x
1. lim————. 2.lim . 3dlim———.  4lim————.
x-13x% = 2x -1 x-0.\/3+x —4/3-x =0 X e XD -8XT+]
4x* —=Tx -2

5. Berunciute npeaen pynkiuu lim npux, =0 u x, =

% 2X2 —x—6

IIpumepHbIe caMOCTOSAITEIbHbIE PA0OTHI
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Paoora 1:
Bapuant Ne 1
1. Beruuciure:

71 71 71
2tq(—) tg — + cos—
9(4)Eﬂ93 6]_

a) ;
COSIT— Zsinszﬂ

cos 336° —cos’ 156’ +tg100° [g350° tg®18’
tg°72° +ctg®162 2
3n 3n .

. 3 7
B) sin(a — (), Cosad =— COSf=——,—<a<2TU T<[<—,
) sin(a - f),ecu 5 0 25’ 2 B 5

6)

r) cosZa,ecvzucosa:g u 0<a<g.

tg150 sin200
cos32@ ctgl4Q®
3. Beluncinure 3HAaYEHHE OCTANbHBIX TPUTOHOMETPUYECKHMX (YHKIMHA yria d,

V3 3n

€CIHU Ctgay = — U T<a <—.
3 2

2. OmnpenenuTe 3HAK BbIPAKEHUS:

. 5,371
sin (?+a) sin’ (-a)

4. JlokaXuTe TOXIECTBO: =1.

ctg®(a - 2m) ctg?(a _3777)
2

5. Yopocrure: sin(a -27) E:os%—a)ﬂg(ﬂ—a) [ﬂg(:%n+a)+co§(g—a),

Bapuant Ne 2
1. Breramcaure:
_ sin® x—3cos x
a) y
37n

~ 2sin® x +Co< X
., 13n 17n 2201
0) sin(-——) +cos +1 -ctg(——) ;
) (6) \3)9(3) 9(4)

, €CJIA tgx = 3,

B) tg(a + B),ecru ctga =§, O<a<g;

a 3 3n
I) COS—,ecnuCOSA == U — < @ < 27T.
2 5 2
sin145’ ctg250°

c0s315°tg200°
3. BblukciuTe 3HAYEHHE OCTaIbHBIX TPUTOHOMETPMYECKMX (YHKIMH yria d,

2. OmnpenenuTe 3HAK BbIPAKEHUS:

4 n
€CJIM COSO =—— U —<a <TI.
5 2
4. JlokaxxuTe TOXISCTBO:. tga [tgh + (tga +tgp) [ctg(a + B) =1.
5. Yopocrure: cos(%) E:os(%) - sin(%) E%in(g) .
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Paoora 2:

1° c'=
2°. (x7)' =
B uactHoctH, X =
() =
¢y =
(Wx)' =
5)-
X
3°. (kx+b)' =
4°, (ax)' =
B gacrHOCTH, (ex), =
5. (log, x)' =
B gactHOCTH, (Inx)" =
(Ilgx)' =
6°. (sinx)' =
7°. (cosx)' =
Pao6ora 3:
3anucath TaOJTUYHBIE HHTETPAIIBI:
1°. _[de =
2°. Ixadx:
> o
' X
4°, Iaxdx:
5°. _[cosxdx =
6°. J'sinxdx:
dx
7°. =
j co<? x
dx
8°. =
J.sinzx
90

IL:
Ja?z - x?

8.  (tgx)' =

o (ctgx)' =

10°.  (arcsinx)' =

11°. (arccox)' =

12°. (arctgx)' =

13, (arcctgx)’ =

I[MTPABUJIA TUODEPEHIIMPOBAHN
14, (u+v)' =

15, (u-v)'=
16°.  (uv)' =

17°.  (cu)’

18 '
u
9

5)-

B gactHOCTH, v .
IMTPON3BOJHAA CJIOXKHOU ®YHKIINN
19. f(g(x)) =

T

B yacTtHOCTH, J'dx =

X
B vactHOCTH, Ie dx=

dx

NJ1-x2

B gactHOCTH,
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10°. j

7.4.0ueHoYHbBIE CPeCTBA /IJIsl MPOBeAeHHs MPOMEKYTOUHOM aTTecTAlluN

dx
a2_*_X2

HpOMC)KYTO‘{Ha}I arrecrauusa

B gactHOCTH, J.

dx
1+ x2

N JInunsble [Tpumepsl
®dopma [IpakTrueckuii
BN — 3HaHuA YMenus ONbIT (BAZETH) KauecTBa OILICHOYHBIX
CTYJIEHTa CPEICTB
Kontponen | Kontpons OneHKa OneHKa OrneHka KonTponbnas
ast pabota | 3HAHUSA YMEHMS pelaTh | HABBIKOB criocoOHOCTH | paboTa
OCHOBHBIX TUTIOBBIE JIOTUYECKOTO rPaMOTHO W | MPUJIAraeTcs
onpejeNeHul, | 3agauu B | MBIIIJICHUS] TIPHU | YETKO
TEOpEM, obnactu pelieHnuu  3ajad | u3jaararb
dhopmyi, npodecCuoHaNb | B obOyacTu | Marepuana B
MpaBWJI W Tp. | HOU npodeccuoHans | TUCBMEHHOM
B MaTeMaTHKE | JACSITENbHOCTH. | HOM BUJIE
Ouenka NesATeIbHOCTH
YMEHHUS
MMOHUMATh u
YMETb
MPUMEHITh Ha
MIPaKTUKE
TEOPETUYECKUN
MaTepuan
DK3aMeH KonTposs I'pamoTHO Ouenka Bonpocet  u
3HaHUS W3J1araTh CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPEeTUYECKUI rPaMOTHO H | MPUJIAraloTcs
ONpENEICHUH, | MaTepuan u YETKO
TEOpEM, yMEJO u3JiaraThb Xoj
dbopmyi, MPUMEHSTh €ro pelieHus
OpaBWwJI W Tp. | IPH  PEUICHUH 3a/1a4 B
B MaTEeMaTHKE | MPAKTHUYECKUX obnactu
3aja4 npodeccuona
JILHOU
JeATETbHOCT
u
apryMEeHTHPO
BaTh
pe3yIbTaThI

7.4.1 IlpumepHbIe BONPOCHI /1Jisl MPOBEIeHUsSI IPOMEKYTOUHOM aTTeCTALMHU:
1. Ilenmsie m panmoHaNbHBIE uncia. JlelicTBUTENbHBIE unciaa. AOCONIOTHAS |

OTHOCHUTEJIbHAS TIOTPEIIHOCTH.
2. KopHu u cTenenu, ux CBONCTBA.
3. Jlorapudm: ompeneneHue u

NeiCcTBHi ¢ Jorapudmamu.
4.  Jlorapupmuueckue ypaBHeHHS U HepaBeHCTBA. CriocoObl pereHus.
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5.  lloka3arenbHble ypaBHEHHS U HepaBeHCTBA. CIOCOOBI peleHus.

6. Papuannas mepa yrna. CooTHOLIEHUSI MEXIY I'palyCHOM U paaHHOW MepaMu
yria. CuHyC, KOCHHYC, TAHT€HC, KOTAaHIe€HC yucia. TpuroHomerpuueckue QyHKIUH
YHICJIIOBOTO apTyMEHTA, 3HAKU UX 3HAUCHUH.

7.  OCHOBHBIE TPUTOHOMETPHUYECKHE TOKAECTBA. DPopMyIbl TpuBeaeHus. CHHYC U
KOCHHYC JIBOWHOTO yTIJIa.

8. IIpocrenmue TPUTOHOMETPUYECKUE ypaBHEHUS. Pemenune
TPUTOHOMETPUYECKUX YPABHEHUI

9. O@yskumu. CnocoOwsl 3amanus ¢Gyskiuu. CpoiictBa ¢GyHkiui. CroxkHas
byHKIHUA.

10. Crenennas GyHKIUA: ONpeeeHrne, CBOUCTBA U IpaduKu

11. Tloka3atenbHasi GyHKIUS: ONpEAEICHIE, CBONCTBA U rpapUuKu

12. Jlorapudmuueckas QyHKIHS: ONpeeiIeHne, CBOMCTBA U TpaduKH.

13. Cunyc, KOCHHYC, HX CBOICTBa U rpaduKH.

14. Taurenc, KOTaHT€HC, UX CBOMCTBA U IrpaduKH.

15. [IlpeoOpaszoBanusi  rpadukoB. IlapamnenbHbli  TEpeHOC,  CUMMETPHS
OTHOCHUTEJIHO OCEIl KOOPAMHAT M Hayala KOOPAUHAT, PACTSIKEHUE U CKATHE.

16. TIlpousBoaHas: onpeaeneHne, TeOMETPUUECKUN U (PU3UUECKUIT CMBICIL.

17. [TIlpaBuna u popmynsl auddepeHunpoBanus GyHKINMN.

18. Heobxoaumble U OOCTaTOUHBIE YCIOBHS BO3pacTaHus M yObIBaHHS (YHKIUH,
CYIIIECTBOBAHHSI SKCTPEMYMA.

19. Heob6xoaumMble U JOCTaTOYHBIE YCIOBHS BBIMYKJIOCTH M BOTHYTOCTH Ipaduka
dbyukiuu. OnpeneneHrue TOYKU neperuoa.

20. HauOonbIiee 1 HauMEeHbIIIee 3HaUCHHS QYHKIIMU HA TTPOMEKYTKE.

21. O6mas cxeMa noctpoeHus rpadukoB GYHKIIUN C TOMOIILIO MPOU3BOIHOM.

22. llepBooOpasHas: onpeneneHue. HeonpeneneHHbld HHTErpai: ONpeNeiIeHUE U
CBONCTBA.

23. @opmynsl uHTEerpupoBaHus. (CrnocoObl BBIYUCICHHUS HEOIPENEICHHOTO
UHTErpasa.

24. OmnpeneneHHbI MHTETPall: ONPEAEIeHUE, FEOMETPUUECKUNA CMBICT U CBOKCTBA.
25. KpuBoinHelHas Tpaneuus: I[OHATUE, CIOCOObl BBIYHUCICHMS IUIOIIAIU C
IIOMOUIBIO OIIPEAEICHHOIO HHTETpaIa.

26. OcHOBHBIE MMOHSITHSI KOMOWMHATOPUKH.

27. Cobbitus. Knaccuueckoe omnpeneieHre BEpOSITHOCTU. TeopeMbl CIOXKEHUS U
YMHOEHHUS BEPOSITHOCTEM.

28. Bexkrtop: ompenenenue u aeWcTBus Haa Humu. CBOWCTBAa JEUCTBUN Ha
BEKTOPAMH.

29. lloHsTHe NpsAMOYroJbHON AEKApPTOBOM CUCTEMBI KOOPAMHAT HAa IIOCKOCTH U B

IIPOCTPAaHCTBC. HpaBI/IJ'Ia I[CﬁCTBI’Iﬁ Haa BCKTOpaMH, 3aJaHHBIMHA KOOpAWHATaAMU.
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30. OcHoBHbBIEC TOHATHS CTEPEOMETPUU. AKCHUOMBI CTEPEOMETPUN U CIIEICTBUS U3
HUX.

31. B3saumHOE pacnosioKe€HUE MPSAMBIX, NPAMON U INIOCKOCTH, IBYX IUIOCKOCTEH B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O APAJIIEIBHOCTH IIPSIMOM U INIOCKOCTH.

32. Ilonatue yrma MexAy  CKpeUIMBAIOMIMMHCS  OpsAMbIMU.  [Ipu3Hak
[1apaJuIeIbBHOCTH IBYX INIOCKOCTEH, CBOMCTBA MTApaJUIEIIbHBIX IIJIOCKOCTEH.

33. IlepneHauKkynapHOCTb MNPSAMOM M  IUIOCKOCTH. 3aBUCHUMOCTb  MEXKIY
[1apaJuIEIbHOCTBIO U MEPIIEHANKYIISIPHOCTBIO MPSMBIX U INIOCKOCTEH.

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

35.  VYroa Mexay npsaMol U II0CKOCThI0. TeopeMa o TpExX nepneHauKyIspax.

36. IlonsTus ABYrpaHHOrO yIja, JUHEHHOrO yria, yria MEXIy IUIOCKOCTSIMH.
OCHOBHBIE TEOPEMBI.

37. llepneHANKYISAPHOCTH ABYX IJIOCKOCTEH.

38. Mmuororpannuk. [loBepxHOCTh MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHHKH.
39. Ilpusma: onpenenenue u Buipl. CeueHue B IpU3Max.

40. Ilapamnenenunen. Ceuenue B napayienenunene. OCHOBHbIE TEOPEMBI.

41. Ilupamupa: onpeanenenue. [IpaBunbHas nupamuia.

42. unuHIp v KOHYC: ompeesieHue u cBoiictea. CeueHusl.

43. Illap u cepa: onpeneneHre U CBONCTBA.

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

7.4.2 . 1lpumepHble 3a1a4M AJis1 NPOBeIeHUSI IPOMEKYTOUHOM aTTeCTAlMU

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

2x+1>4x—17.
Pemmure cucremy ypaBHEHMHM C TOMOUIBIO OINPEACIUTENEH CUCTEMBI:
5x + 3y + 3z =48,
2x + 6y — 3z = 18,
8x — 3y + 2z = 21.

4.  Pemute ypaBHenwus: a) logs x = 2logs 3 + %log5 49 — §1095 27,
0) 9* —2-3* = 63.

sin? (E)+tg3 (E)—Z cosZ
4 3 4

1.
2.  Pemwure cucreMy HEpaBeHCTB: {
3.

5 Beruucnure:
’ ’ 2(? 3(M\_o ¢in™’
cos (4)+ctg (6) 2sin;
6. Brruucnure 3HavYeHHE OCTANIBHBIX TPUTOHOMETPUYECKUX (PYHKIUK yria o,
. 3 T
eciIu sina = —ZI/IE< a<T.
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7.

Z1+z
JU1sl 3aJaHHBIXZ,, Z, Z3, Z4 BBIYUCINTH BBIPAKEHNE —, €CIIH
23724

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

1.
2.
3.

Bapuant Neo 2
Pemute ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
3x —8< 2x —10,

Pemnre cucteMy HEpaBEHCTB! { 2 _Bx>6—6x

Pemure cucreMy ypaBHEHUH C TIOMOUIBIO OIpPEACIUTENEH CHUCTEMBI:

S5x —3y +4z =6,
2x—y—2z =0,
x—2y+z=0.

4.

Pemmre ypaBHeHuUs: a) logf x +logix = 6;
2 2

0) 5¥*1 —3.5%2 =122,

5.
6.

7.

3ctg%+tg§-(tg;—t+sin%)-

Brruncnure: —7
2—CcoST—2 sm;

Brruucnure 3HavYeHHE OCTANBHBIX TPUTOHOMETPUYECKUX (PYHKIUH yria o,

V3 3w
ecmi cos @ = —u— < a < 2.
Z1—Z
JI1s 3aJaHHBIXZ,, Z, Z3, Z4 BBIYUCINTH BBIPAKEHNE ——, €CIIH
232y

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

7.4.311puMepHble 3aJaHUs VIS TIOATOTOBKHU K IK3aMeHY

o b BE

10.

[octpouts rpaduk pyHkiauu y=3*-2
[Toctpouts rpadux pynkuuu y = 3 + sin 2x.

Haiigure obnacts onpenenenns pynkuuu y = log,(8 —x), y=+vx+ 1.
HccnenyiitTe pyHKIMIO HA YETHOCTh Y = X2 COS X.

Hatitn '(1),ecmm f(x) = ‘: +4e"

2 X

Haiitu nmpousBoanyto @yukiuu f(x) = ); +Inx+ ex
x* X 1
Haiigutre Makcumym QyHKIMH Yy = 3 + El 2X = 25

Haiiti Touku nepernda GyHKIuU y =

1-x?

Haiitu HEonpeneeHHbI HHTETPA: J'( _522 + ): - 3jdx
cos X

Havitu HeonpeneneHHbId HHTETPAI: j
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3
11. BplYMCIHUTH ONPENEIEHHBII HHTETPal: I (3% + Xdx
2

12. BBIYHCINTH MJIOIIAAb QUTYPBI, OTPAHHYCHHON JIMHUSAMHU Y = X°,y = 2—X

13. B mxkone 1254 ygamuxcs. M3 nux 1200c¢ xopomelr ycneBaeMocThio. Halitu
BEPOATHOCTH TOTO, YTO HAyTraJ BRIOPAHHBIN YUCHHUK Oy/IeT HEYCIIeBAIOIINA.

14. CkonpbkuMu crnoco0amMu U3 25 YYEHHUKOB Kjlacca MOXKHO BbIOpath 4 s

y4acTusl B MPa3AHUYHOM KOHLIEPTE?
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7.4.AllpnMepHble OUJIeThI 1JIs1 IPOBEACHUS IK3aMeHA

1920

MUHUCTEPCTBO OBPA30OBAHUA U HAYKU P®
®denepalibHOE rOCYJapCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
o0pazoBaHUs
«Ky0aHcKkuii rocy1apcTBeHHbI YHHBEPCUTET»
(®T'BOY BO KyoI'Y)
HHcTuTyT cpeiHero npodeccuioHaJIbLHOI0 00pa3oBaHMsl

BUJIET Ne 1

1. Lenbie u panrioHanbHble yncia. [lelicTBuTenbHbIe ynciaa. AOCOMIOTHAs U
OTHOCHUTEJIbHAS TIOTPEITHOCTH.

2. [IpsimoyronbHas (mekapToBa) cucTEMa KOOpAUWHAT B pocTpaHcTBe. Dopmyiia
PAcCCTOSTHUS MEXKY ABYMS TOUKaMU. Y paBHEHHE ChephI.

3. Ha sk3amene 60 6unetoB, AHpel He BbIyuns 3 U3 HUX. Haliiute BeposSTHOCTh TOTO,

4qTO CMY onaacTcs BLIy‘ICHHLIﬁ OuJIeT.

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

1920

MUHUCTEPCTBO OBPA30OBAHUA U HAYKU P®
®denepalibHOE TOCYJapCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEKIEHUE BBICIIETO
o0OpazoBaHus
«Ky0aHcKuii rocy1apcTBeHHbI YHUBEPCUTET»
(®T'BOY BO KyoI'Y)
HHcTUTYT cpeaHero npogecCHOHAJIbHOI0 00pa3oBaHus

BUJIET Ne 2

1. CreneHu ¢ pallMOHAIbHBIMUA TOKA3aTEISIMU: ONPEJEIICHUE U CBOMCTBA.
2. BekTopsl B IpOCTpaHCTBE: ONPEACICHUE U NEUCTBUSA HAl HUMH.
3. CKOJBKUMH CIIOCOOaMH MO>KHO M3TOTOBUTH TPEXIBETHBIN (piIar ¢ TOpU30HTAIEHBIMA

IIoJiocaMu, €CJIM UMCCTCA MaTCpHall 7 Pa3JINIHBIX HBGTOB?

[Tpencenarens npeaMeTHOH (IIMKIOBOM) KOMHCCHU H.I'. TuroB
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8.OBYUYEHHUE CTYAEHTOB-UHBAJINJIOB U CTYAEHTOB C OT'PAHUYEHHbBIMUA
BO3MOXHOCTAMM 310POBbA

[Topsnok oOydueHHs MHBAIMIOB U CTYJICHTOB C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU OTIpE/eIICH
«[Tonmoxxennem KyOI'Y 00 oOyueHMHM CTyJEHTOB-MHBAJIHIOB M CTYIACHTOB C OTPAHUYCHHBIMU
BO3MOKHOCTSIMU 37I0POBBSI».

JInist U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710POBBS IIPEIYCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YIYUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 3/I0POBBS TAKUX JIAI.

9. 1ONOJIHUTEJBHOE OBECIIEYEHHUE JIUCHUIIJINHBI

He npenycmorpeno
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Penensus
Ha pabo4yro mporpaMMy y4eGHOM AMCIUIIIMHBI
B/1.06 MaTremaTnka

1t cnietranbHocTH 35.02.13 IMuenoBoacTBo
Pabouass mporpamma ydeGHoM mucmmmmmEbl BJ.06 Maremaruka paspaboTaHa IS CTYAEHTOB
CIeMUaNbHOCTH 35.02.13 IT4eNoBOACTBO CPEIHEro NpPO(hEeCCHOHATBHOrO obpasoBanus (manee CIIO) Ha
OCHOBE NPHUMEPHOH IpOrpamMmsl 006IIeo0pa3oBaTENEHON Y4eOHOM AMCHMIUIHHEI «MaTeMaTHKay IUIs
IpoheCCHOHAIBLHBIX 06pa3oBaTeIbHBIX OpraHu3aIui, PEKOMEHIOBAaHHOM DeneparbHbIM
TOCYNApCTBCHHEIM  aBTOHOMHBIM  yupexaeHHeM «DeNepanbHblii  HHCTHTYT pasBuTHI 00pa30BaHHI»
(PrAY «®HPO») B KauecTBe INPUMEPHO#M MPOrpaMMbl IS pealH3allii OCHOBHOMN npodecCHOHAIBHOM
obpasoBarensHON mporpammsl CITO Ha 6ase 0CHOBHOIO obmwero o6pa3oBaHus C TONydYeHHEM CpPEeIHEero
obwero o6pasosanus. IIpotokonx Ne3 ot 21 mos 2015r. Peructpanuonsslii Homep penensuu 377 ot 23
urons 2015r. LAY «OUPOy.

Yuebnas mucummumaa BJ[.06 Marematuxa usydaercs B mukiae OIl o6GmeoGpasoBarensHoi
noarotoBku yyebHoro miada OITOIT CITO B yacTu npodunbHeIX mucumuH I17]. O6yuenue IIPOBOJIUTCS
Ha 0ase OCHOBHOTO 00IIEro 06pPa3OBAHHS M HANEIEHO Ha IOJIy4YEHHE CpefHero obmero o6pasoBaHmus.
Pa6ouas nporpamma cocTaBiena s 09HOMH (bopmbI 00yueHHs.

HporpaMMa COCTaBJIEHa KB&J’IH(I)HHHpOBaHHo, OTJIMYAa€TCA CHUCTEMHBIM IMOAXOAOM. B Hel OXBa4Y€HbI BCE
OCHOBHBIE BOITPOCHI IO JaHHOH JAUCLHUITIMHE, npoq)eccuonanwaﬂ 3HAYHUMOCTh KOTOpPBIX, TIpH MOATOTOBKE
KOMITICTCHTHBIX CIICHAIMCTOB, 0COOEHHO BCJIMKaA. BPIIIbI BHCAYTUTOPHBIX CAMOCTOSTEIbHBIX pa60T MO3BOJIAKOT
060611IPITI> Hu yl"J'Iy6PITI> H3yqaeMbn71 marepuas, U HanpasJICHBI Ha 3aKpCIVICHUE YMEHHS TNOUCKa, HAKOIUIEHHMS U
06paboTKH pasTMYHBIX HCTOYHHKOB UH(pOpMaLHH.

CucreMa 3HaHHH W yMeHHMi, 3al0XeHHas B CONEPXKAHHH, CIOCOOCTBYET NPHOOPETEHHIO
TIPaKTHIECKOro OIBITA M COOTBETCTBYET TPEOOBAaHHAM K pe3yJIbTaTaM OCBOEHHS npeamera. I[Tacmopr
IIPOrpaMMBbl 000CHOBAHHO H IIOJIHO OTPAXKaeT COAEPIKAHHE JMUCLHIUIMHEL, €€ POJIb U MECTO B IOATOTOBKE
CICIMATACTa CPEIHEr0 3BEHA, PACKPbIBACT LENH W 3a1aud yueGHOM IWCIMILIMHEL Onpenenens
TpeOOBaHMUS K YMEHHSIM M 3HAHHAM CTYIECHTOB.

Paboyas nporpamma paccuntana ma 234 waca. JlaHHOE KOJHYECTBO 9acoB, BBIICIICHHOE Ha OCBOEHHE
Y4eOHOH NMCUMIUTHHBI, IIO3BONMT IONYYATH HEOOXOMMMbBIC 3HAHHS M YMEHHS, KOTOpBIE MOXKHO
NPUMEHSATD B JajbHENIIEM Ha IPaKTHKe.

Temaruyeckuif mnan uMeeT omTUMaNBHOE pacrpezeNieHHe 4acoB Mo pasnenaM M TeMaM II0 OYHOM
dopme 06yuenus, B cOOTBETCTBHH ¢ y4EOHBIM IIJIAaHOM.

Kaxnpii pasmen mporpammer orpaxaer TEMaTHKy W BONPOCEI, MO3BOJIAIONINE, B IOJHOM OOBEME,
H3yYUTh  HEOOXOIMMBIH  TEOPETHYEeCKHI  MaTepHall IIpoBenenwe  mpakTuYeckux — 3aHSTHA,
IPENYyCMOTPEHHBIX paboYelt POrpaMMOoi, I03BOJISIOT 3aKPEIIHTH TEOPETHYECKUE 3HAHMS, IPHOOPETEHHEIE
IIPY U3YYE€HHH NaHHOMN JUCLIMILIHHEL

Usyuenne muctmmiuns! «Matemarukay Croco0CTBYeT 3 (DEKTHBHOM H KaYeCTBEHHOM MOATOTOBKE
MOJIOZBIX CIIENHANHCTOB B 00J1aCTH IIPOrpaMMHUPOBAHHUS B KOMIIBIOTEPHBIX cucTemMax. PaGoyas nporpamma
COACPXUT MHUHUMYM JIATEPATYPbI, HEOOXOMUMO U1 U3yYeHHUSs NaHHOM MHCIIHILIAHEL

PaspaGotannas paGouas mporpamma y4eOHOH mucuuminHel «Maremarukay PeKOMEHAyeTCs IS
HCTIONB30BaHUA B y4eOHOM IIpOIeCCe IIPH MOArOTOBKE O0y4Jaromuxcsi 10 CIENHAIBHOCTH 35.02.13
[MuenoroxncTgo.

Hoyenm xageoper ungpopmayuonmvix

obpasosamenvublx mexnonozuii haxyremema - OB 3nokis
mamemamuxu u komnviomepruix Hayk OI' FOY jﬁ e // o

BO «KybI'V», k.n.n., doyenm



Peuensust
Ha pabodyio porpaMmy yueGHOM JMCLMITHHEL
b/1.06 MaTremaTHKa
JUIs CTIelMaIbHOCTH 35.02.13TyenoBoACTBO

PaGouas nporpamma yueGHON  JAMCLMIUIMHEI BJ1.06 MaremaTHka paspaboraHa s CTyACHTOB
CreLManbHOCTH CPEeHEro npoeccHoHanbHOTO obpasosanus (1anee CI10) 35.02.13 [TuenoBoACTBOHA OCHOBE
NpUMEPHOH  MPOrpamMMmbl 061e06pazoBaTeIbHOM yueOHOH  AMCLMIUIMHEI «Maremartukay Ui
npoGheccHoHabHBIX obpa3oBaTesibHbIX opraHu3auni, peKOMEHﬂOBaHHOi’i denepalibHbIM rocylapCTBEHHBIM
ABTOHOMHBIM Y4PEXKIECHHEM «®eepanbHblii HHCTUTYT pasBUTHA obpazoBaHus» (OT'AY «®UPO») B Ka4eCTBE
MpUMepHON MpOrpaMMBl JUTs peanu3alum OCHOBHO# MPOhecCHOHATBHON 06pa3zoBaTeNbHON MPOrpaMMBbl CIrio
Ha Gaze OCHOBHOTO 0011Er0 00pa3oBaHus C MoJTy4eHHEM CPEIHEro obmero oopazosanus. [IpoTOKO] Ne3 or 21
wrons 20151, PervcTpallMoHHbIA HOMEP peuenzum 377 OT 23 mionst 20151, ®TAY «@HUPO».

Vye6ras aucumnauna BJ1.06 MaremaTHKa H3ydaeTcs B LMKIIC OI1 06meobpazoBaTebHOMH MOJArOTOBKH
yueGHOro riaHa OTIOT1 CITO B uacTh 6a30BbIX AMCLMILIMH BJ1. OGyuenue MPOBOAWTCS HA Ha3e OCHOBHOIO
o6uiero 00pa3oBaHMs W HAUENCHO HAa nosiyueHue CpeiHero obutero oOpa3oBaHMA. PaGouas nporpamma
cocTapieHa s o4Hoi Gopmbl o0yueHwus.

PaGouas mporpamMma yueOHOH JAMCLMIUIMHBL  COCTaBJieHa  JIOTHYHO, CTPYKTYpa AHMCLMIIMHEI
COOTBETCTBYET MPUHLMITY €AMHCTBA TEOPETMYECKOTO M MPaKTHHECKOTo oGyueHus, pasfenbl BblACICHBI M-
JAKTHYECKH  1e1eco00pasto. [loc/e0BATENBHOCTb TEM, MpejiaraeMbix K W3ydeHMWIo, HampaBieHa Ha
KauecTBEHHOE YCBOEHHE yueGHOro marepuana. Buibl camocTOATEIbHBIX paboT MO3BOJSAIOT 00001MUTE H
yrayouTh M3yHaeMblii MaTepuall J HanpapjieHbl Ha 3aKPErICHNE yMCHUA noucKa, HaKorieHus 1 06paboTkK
uHpOpMaLIH.

CucTeMa 3HaHUi 1 yMEHHUIA, 3a10/KCHHas B cojepIKaH1K, CrocoOCTBYeT NpUOGPETEHUIO MPAKTHHYECKOTO
OMbITA U COOTBETCTBYET TPEOOBAHMAM K pe3yJbTaTamM OCBOCHUA npeamera. [lacropT nporpaMMel 000CHOBAHHO
1 MOJHO OTpaXkaeT COAEpPIKaHNE JMCUMILIMHBI, €€ polib ¥ MECTO B [OArOTOBKE CMIELMANUCTA CPE/IHEr0 3BEHa,
pacKpbIBaeT LM ¥ 332K yueOHOM AMCLIMTIIMHDL. Onpenenensl TpeboBaHms K yMEHHAM W 3HAHWUAM
CTY/IEHTOB.

[lporpamMma paccuuTaHa Ha 234 yaca. TemarTuueckui niax H cofepkanue y4eOHOH AUCLMILIAHDI
pacKpbIBaeT N0OC/e/I0BaTebHOCTE NPOXOIKACHHS TEM, COOTBETCTBYET TeMATHUYECKOMY TUIaHY M PaCrpee/IiCHHAIO
yacos. B mporpamme Onpeac/icHbl dopma npoBeieHHUs, LEIH, saja4yy y4eOHOM AMCUMTIIMHEL, npeacTaB/ICHbI
obs3aTenbHble  HOpMBI  OTHETHOCTH. Pean30BaHbl JAMAAKTHYECKHE TMPUHLATIEL 06yueHus: LENIOCTHOCTD,
CTPYKTYPHOCTb; OTPakKEH B3aNMOCBA3b MEXK/LY OTIENIHBIMU dIeMEHTAMH CTPYKTYpbI.

W3yueHue JaHHOW JNCLMILIHHD] criocoGeTByeT 2hQEKTHBHON 1 KaueCTBEHHOHM MOArOTOBKE CTY/ICHTOB.

[lepeueHb peKOMEH/LyeMOH OCHOBHOM M JOTMOJIHUTENBHON JIHTEPaTyphl BK/IFOYaeT OOIIEN0CTYMHbIC
CTOUHMKM, W3JaHHBIE B MOCieaHee BPEMA (ne mnosaHee 5 JneT). Mepeuncnernbic UHTEpHET-PECYPCE!
aKTyaJibHbl M IOCTOBEPHbI.

PaspaboranHas nporpamma yueOHOH JUCLIMITAHDI BJ1.06 MaremaTnka MOKET ObITH peKOMEH0BaHa
JUISl UCTIONTB30BaHMs B yHeOHOM npouecce MpM MOArOTOBKE MO cretmanbHocT35.02.13 1T9e10B0ACTBO.

Vyyrenb MAaTEMaTHKH BBICLIEH KATEropun
MBOYVY «COILl Ne2 um. X.51. Beperaps»,
r. AnpIreick

Yyour
Cycanna XacaHOBHa




