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1. IACIIOPT PABOYEH MPOI'PAMMBbBI YYEFHOM JJUCIUIIJIUHBI

1.1. O61acTh NpUMEHEeHUsI TPOrPAMMBbI

Pabouas nporpamMma yuyeOHOU AUCUMIUTMHBI «MaTtemaTuka» pa3zpaboraHa s
CTyneHToB cnennanbHocTd  35.02.13  II4uemoBOACTBO HAa OCHOBE NPUMEPHOMU
MporpamMmsbl 0011e00pa3zoBaTebHON yueOHON qucuuIuinHbl «MaTemaTuka: anredpa u
HayajJla MaTeMaTU4YeCKOro aHalu3a; TeoMeTpus» I 1podeccHOoHaIbHBIX
o0Opa3oBaTeIbHbIX OpraHu3aluu, PEKOMEHI0BaHHOM denepanbHbIM
roCyJapCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DeaepanbHblii HHCTUTYT pa3BUTHUSA
oOpazoBanus» (OI'AY «OUPO») B kadecTBe NpPUMEPHOM MpoOrpamMMmbl s
peanuzanuu OCHOBHOM mpodeccuoHanbHOl oOpa3zoBarenbHoi mporpammel CIIO Ha
0a3ze OCHOBHOro o0miero oOpa3oBaHMs C IIOJYYEHHEM CpEIHEro OOLIEro
oOpazoBanus. [Ipotokon Ne3 ot 21 utons 2015r. PeructpalinoHHBIN HOMEp peLieH3un
377 or 23 wuronsa 2015r. ®I'AY «PUPO» c¢ yuerom IIpuMepHON OCHOBHOMU
o0Opa3oBaTelbHOM MpPOrpaMMbl CpeAHEro oOuero o0pa3oBaHus, OJ00pEHHOMN
pemieHreM  QeaepantbHOro y4eOHO-METOJUYECKOrOo OOBEIUHEHUsT MO0 o0leMy
obOpazoBanuto (mpoTokoa ot 28 utons 2016 r. Ne2/16-3).

1.2. MecTo y4eOHOil IUCHUIJIMHBI B CTPYKTYpe MPOrpaMMbl OATOTOBKH
CHELHAINCTOB CPEHero 3BeHa:

VuebHas THUCITATIIINHA «MartemaTuka» U3y4daeTcs B IMKJIE
00111e00pa30BaTENbHBIX TUCIUILUIMH, (POPMUPYEMBIX U3 00s3aTEIBHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero obmiero oo6pa3oBaHus, s crnenuainbHocTd 35.02.13
[TuenoBonctBo. M3ydenme nucnurumabl bJ[.06 MartemaTnka HEOOXOIUMO IS
ocBoeHus nocneayromeit qucuuminabl EH.02 MaTtemartuka.

1.3. Hesan 1 3agaum y4eOHOI JUCHMILJIMHBI — TPeOOBAHMS K Pe3y/JbTAaTaM OCBOEHHS
AUCHUTLIUHBI:

Heap aucuMmiaMHbl: (GOpPMHUPOBAHUE MPEJACTABICHUA O MaTeMaTHKE Kak
YHUBEPCAJIBHOM SI3BbIKE HAyKH, CPEJICTBE MOJICIIMPOBAHMS SBICHHH U IMPOIECCOB, 00
AAESIX U METOJaX MAaTEeMAaTHKH.

3agauu TUCHUILIMHBI:

— OBJIAJICHHEC MATEeMaTHYCCKUMHU 3HAHUSIMU M YMCHHUSMH, HEOOXOIUMBIMU B
TIOBCEHEBHOM XKU3HU, JJI U3YYEHUS] CMEXKHBIX €CTECTBEHHOHAYUHBIX JUCIUILIMH Ha
0a30BOM YpOBHE W JUCHHUINIMH TPO(PECCHOHATBLHOTO IUKJIA; I TOJydYCHUS
oOpa3oBaHuss B o0OJlacTsIX, HE TpeOyOmMUX YIIyOJICHHONH MaTreMaTHYeCKOU
MMOATOTOBKH;

— pa3BUTHUE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AJITOPUTMHUYECKON KYJIbTYypPhbl, KPUTUYHOCTH MBIIUICHUS Ha ypOBHE, HEOOXOIUMOM
s Oyyie mpodecCHuoHabHOM 1€ TeTbHOCTH;



— BOCIHUTAHHUE CPEACTBAMU MATEMAaTUKH KYJbTYpbl JUYHOCTH, MOHHUMAaHHS
3HAYMMOCTH MaTeMaTUKH [UJI HAyYHO-TEXHUYECKOro Mporpecca, OTHOUIEHUS K
MaTeMaTuKe, KaK K YacTu OOIIeYeTOBEYECKON KyJIbTYypbl uY€pe3 3HAKOMCTBO C
HUCTOPUEH MAaTEMATUKHU;

— paclMpeHue U cUCTeMaTH3alus OOIIMX CBEICHUU O (PYHKIUSAX, U3yUEHUE
HOBBIX KJIACCOB AJIEMEHTAPHBIX (DYHKIIMIA;

— pacliMpeHue U COBEpPIIEHCTBOBAHME MaTeMaTHYECKOro  amnmnapara,
c(OpMHPOBAHHOTO B OCHOBHOMW LIKOJIE;

— O3HaKOMJIEHHME C JJIeMEHTaMH JUu(PEepeHInaTbHOIO HCYHUCICHUS Kak
anmnapaTroM Uccien0BaHus PYHKIUH, peleHus MPUKIaAHbIX 3a/1a4;

— U3Yy4YEHHE CBOWCTB TMPOCTPAHCTBEHHBIX Tel, (OPMHPOBAHUE YMEHHS
OPUMEHSTH 3TH CBOMCTBA JIJISl PEILICHUs MPAKTUYECKHX 3a/1ay;

— pacmMpeHue W yriayOJeHue MpeACTaBIeHUN O MAaTeMaTHKE KakK 3JIEMEHTE
YeJIOBEYECKON KYJIbTYPhl, O IPUMEHEHUH €€ B MPAKTHUKE;

— COBEpILECHCTBOBAHME WHTEJUIEKTYaJIbHBIX M PEYEBBIX YMEHUH NyTeM
Pa3BUTHS JIOTHUECKOTO MBIIIUICHHSI, 000TallEHNE MaTEMAaTUYECKOTO S3bIKA.

1.4 IlepevyeHb NVIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUS 10 JUCHUIINHE (TepeYeHb
(popMupyeMbIX KOMIIETEHIIH )

OcBoeHue cojiepkaHust Y4eOHOU TUCHMILINHBI «MaTeMaTHKa»
obecrieunBaeT JOCTHKEHUE 00YUaOIIUMUCS CICAYIOMINX pe3yibmamaos:.

JIUYHOCMHbBIX .

—  c(OpMHUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKE KaK YHUBEpPCATbHOM
SI3BIKE

— HAYKH, CPEJICTBE MOJICIMPOBAHMS SIBICHUN U MPOIECCOB, HICIX U METOJaX
MaTE€MaTHKH;

— T[IOHMMaHWE€ 3HAYUMOCTH MAaTeMaTUKH JUISI  HAYYHO-TEXHHUYECKOTO
nporpecca, CcGOPMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe KakK K 4YacTu
0011eUeIOBEYECKON KYJIBTYPHI Yepe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHS MAaTEMATHKH,
SBOJIIOIIMEN MAaTEMATHYECKUX UIEH,

— Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMUYECKON KYJIBTYPbl, KDUTHYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
s Oyaymie mpodeCCUOHAIBHOR JIeATEIbHOCTH, JUIS MPOJOJDKCHHS 00pa3oBaHUs U
caM0o00pa3oBaHus;

— OBJIQJICHHEC MaTeMaTHYCCKUMH 3HAHUSIMH M YMCHHSIMH, HCOOXOJIUMBIMHU B
TOBCEHEBHOM >KU3HH, JJIs1 OCBOCHHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH U
JTUCIUTUIMH TTPOPECCHOHATBHOTO MHKIA, JUIS MOJIydeHUs 00pa30BaHHS B 00IaCTSX,
HE TpeOYIOIUX yriyOJIeHHOW MaTeMaTHYEeCKON MOJITOTOBKH;

— TOTOBHOCTh M  CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCJIEC
caM000pa3oBaHMIO, HAa MPOTSHKEHUM BCEH KW3HHU, CO3HATEIIBHOE OTHOIIEHHUE K

6



HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIOBUIO YCIEMIHOM Npo(ecCuoHaTbHOH U
OOIIECTBCHHOH JICSATCIIHHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTP K CaMOCTOSATEIbHOM TBOPYECKOH U
OTBETCTBECHHOW JIEATEIHLHOCTH;

— TOTOBHOCTH K KOJIJIEKTUBHOH paboTe, COTPYIHHUECTBY CO CBEPCTHUKAMU B
o0pa3zoBaTeIbHOM, OOIIIECTBEHHO MOJIE3HOU, YUeOHO-UCCIEA0BATENHCKOU, MPOSKTHON
U APYTHX BUJAX JICSITCILHOCTH,

— OTHOIIEHHE K NPOPECCHOHATBHON [EATEIHPHOCTH KaK BO3MOXHOCTH
yqacTus B pEIICHUH JTUYHBIX, 0OIIECTBEHHBIX, rOCyJapCTBEHHBIX,
0OIIeHAITMOHAJIBHBIX TTPOOJIEM;

Memanpedmem HblX.

— YMEHHE CaMOCTOATEIBHO OMPENEISITh LENH ACSITETFHOCTH M COCTaBIATH
IUTaHBl  JIEATEIBHOCTH, CaMOCTOSTEIIbHO OCYIIECTBIISITh, KOHTPOJUPOBATh U
KOPPEKTHPOBATh JICATCIIBHOCTh; MCIOJIb30BaTh BCE BO3MOXHBIC PECYpChl IS
JOCTHKEHUS TTOCTaBJICHHBIX IIEJCH W peallu3alliu TUIAHOB JICITeIbLHOCTH; BHIOMPATH
YCTCIITHBIC CTPATCTUHU B PA3IMYHBIX CUTYAIIHUSX;

— yMCHHE TPOJIYKTUBHO OOMIAThCA W B3aUMOJCHCTBOBATH B IPOIECCE
COBMECTHOH JICSITCIIBHOCTH, YYUTHIBATh MO3UITUU JPYTUX YYACTHUKOB JICSITCIBHOCTH,
s dek- TUBHO pa3peniath KOHMIUKTHI,

— BIIaJICHUE HaBbIKAMHU [TO3HABATEIBHOH, YYeOHO-HUCCIICIOBATEIbCKON H
NPOCKTHOW JEATEIHbHOCTH, HABBIKAMHU pa3pelieHus MpoOieM; CIOCOOHOCTh |
TOTOBHOCTh K CaMOCTOSITEIBHOMY TOHMCKY METOJIOB PEIICHHUs MPaKTUYSCKUX 3ajad,
PUMEHEHUIO Pa3IMYHBIX METO/IOB MTO3HAHUS;

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEILHOHW HWH(POPMAIMOHHO-
TIO3HABATEIFHOW JICATEIHHOCTH, BKIIOUAsh YMCHHE OPHEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHWKAX WH(OpPMAIMHM, KPUTUYECKH OIECHWBATh W  HHTEPIPETUPOBATH
UHPOPMAITHIO, MTOTYIaeMYI0 U3 Pa3TUYHBIX HCTOYHUKOB;

— BJAJICHUE SI3BIKOBBIMH CPEJCTBAMU: yMCHHE SICHO, JIOTHYHO W TOYHO
U3JIaraTh CBOIO TOUKY 3pEHUS, UCIIOJIb30BaTh aJICKBATHBIE SI3bIKOBBIC CPE/ICTBA;

— BIAJCHUE HABBIKAMU TIO3HABATEIHLHOM PEQIIEKCUU KaK OCO3HAHUS
COBEpINAEMbIX JCHCTBUH M MBICIUTEIBHBIX IMPOIECCOB, WX pE3yIbTaTOB U
OCHOBAaHWH, TPAHMI] CBOETO 3HAHMUS M HE3HAHUS, HOBBIX MO3HABATENBHBIX 3a7ad U
CPEICTB JIJIsl UX TOCTHKCHHUS;

—  IEeJeYCTPEMIICHHOCTD B MOMCKaX u OPUHIATHH ~ PEHICHUH,
COOOPA3UTENBHOCTh M WHTYHIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX IMPE/ICTABICHUH;
CIIOCOOHOCTH BOCTIPUHUMATH KPACOTY W TAPMOHHUIO MHPA;

npeoMemHulX:



—  c(pOpMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK 4YacTh MHUPOBOU
KYJbTYpbl U MECT€ MAaTEMAaTHKU B COBPEMEHHOW LMBUJIN3AINU, CIOCO0AX OMUCAHUS
SBJICHUH PEaIbHOTO MUpa Ha MaTeMAaTHYECKOM S3BIKE;

—  c(pOpMHUPOBAHHOCTH MPEJACTABICHUH O MATEeMaTUYECKUX MOHITUSAX KakK
BOKHEUIINX MAaTEeMaTUYECKUX MOJIEAX, MO3BOJSIONIMX ONUCHIBATH M H3y4daTh
pa3Hble TMPOIECCHl M SIBJICHUS, IMOHUMAaHUE BO3MOXKHOCTH aKCMOMAaTHYECKOIO
MTOCTPOCHUSI MATEMAaTUYECKUX TEOPUH,

— BJIAJICHUE METOJIaMH JI0KAa3aTeJbCTB U alTOPUTMOB PEILICHUS, YMEHHUE HX
MpUMe- HATh, MPOBOJUTH JIOKa3aTEIbHbBIE PACCYKICHUS B XOJ€ pPEIICHUs 3a/1a4;

— BJIaJICHUE CTaHJAPTHBIMU TIPUEMaMHU  pElICHUS PAIMOHAIBHBIX U
UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX, CTETICHHBIX, TPUTOHOMETPUUECKUX YPABHEHUU U
HEPaBEHCTB, UX CUCTEM;

— HCTOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHCIIE IS
MOMCKA IMYTH PEIICHUS U WILTIOCTPAIIUU PEIICHUS YPAaBHEHUH U HEPABEHCTB,;

— cpOpMHUPOBAHHOCTh  MPEJICTABICHUH 00  OCHOBHBIX  TOHSTHSIX
MaTeMaTHYEeCKOTO aHaJM3a M WX CBOWCTBAX, BIIAJICHUE YMEHHUEM XapaKTepHU30BaTh
noBejieHne (GyHKIHMH, UCIIOIb30BaHUE MOTYUYCHHBIX 3HAHUK JIJIS OTIMCAHUS W aHAIu3a
peaTbHbIX 3aBUCUMOCTEH;

— BJIAJICHUE OCHOBHBIMH TOHSTUSMH O TUIOCKUX M TPOCTPAHCTBEHHBIX
Tr€OMETPUUECKUX (UTYpaX, UX OCHOBHBIX CBOMCTBAX;

— c(OpMUPOBAHHOCTh YMEHHS PACIO3HABaTh T'€OMETPUYECKUE (UTYPHI Ha
yepTrexax, MOJENSIX U B pEaIbHOM MUPE;

— TPUMEHEHHUE M3YYEHHBIX CBOMCTB TeOMeTpuyecKux puryp u dhopmysn s
pEIIeHHs TEOMETPUUECKHX 3a/1a4 U 3aJ1ay C MPAKTUYECKUM COJIEP KaHHUEM;

— c(OpMHUPOBAHHOCTH MPEICTABICHUH O MPOIIECCAX U SIBICHUSIX, UMEIOIIUX
BEPOATHOCTHBIN XapaKTep, CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHpE,
OCHOBHBIX MOHATHAX AJIEMEHTAPHOH TEOPUHU BEPOSITHOCTEH;

— yMEHUH HaXOJIUTh W OIICHMBATh BEPOATHOCTU HACTYIUICHUS COOBITUH B
IPOCTEHIIINX TMPAKTUYECKUX CHUTYalMAX M OCHOBHBIE XapaKTEPUCTHUKU CIIyYaWHBIX
BEJIMYUH;

— BJIaJICHUE HABBIKAMHU HCMOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMm
IIpU PEIICHUU 3a/1a4.



2. CTPYKTYPA U COAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM TMCUMILUIUHBI U BUIbI Y4eOHOIl padoThl

Buj yueOHoil paboThl

Konuuecmeo uacoe

MaxkcumajibHas yyeOHasi Harpy3kKa (Bcero)

234

Oos3aTenbHas ayauTopHas yueOHas
Harpy3ka (Bcero)

156

B TOM YHCIJIC:

3aHATHA JICKIIUOHHOI'O THUIIA

78

IMPAKTUYCCKUC 3aHATUSA

78

CamocrosiTesibHast padora oOyualouierocs
(Bcero)

64

B TOM YHCIJIC:

BHeayuTopHas caMocTosiTenbHas pabora

64

Koncynpranuu

14

Ilpomesrcymounaa ammecmayus 6 ghopme:

OK3aMCH

Bun yueOHO# paboThI

Bcero
94acoB

CemecTpsbl

1

2

Y4yeOHast HArpy3Ka (Bcero)

234

96

138

AyJIUTOpPHBIE 3aHATHS (BCEr0)

156

64

92

B TtoMm umncie:

3aHATHUA JICKIHMOHHOI'O THUIIA

78

32

46

IpaKTUYECKHE 3aHATUS (IPAKTHUKYMBbI)

78

32

46

J'Ia60paT0pHI>Ie 3aHATHUA

CamocrosiTesibHasi padoTa (Bcero)

64

24

40

B TOM YHUCJIC:

Kypcosas paboma

Pegpepam

10

Camocmosmenvras 6HeayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0aHUll, UHOUBUOYATbHBIX
3A0aHUl, CAMOCMOSMENbHO20 N00O0pa U  U3YHUeHUs
OONOJHUMENILHO20 MEOPEeMULecKk020 Mamepuaid

54

20

34

Koncynpranum

14

6

[TpomexxyTouHas attectanus (9k3amMeH/3a4uet/aud.3aqder)

O9K3aMCH

OO61m1as TpyI0EMKOCTh

234

96

138




2.2 CTpyKTYypa IMCHUIIHHBI:

KoanyecTBo ayIMTOPHBIX YaCOB CamocTros-
TeJbHAasi padora
odyuarouerocs
Teoperu-
HaumenoBanue pasnenon B IpakTnyec- (uac.)
cero | 4eckoe
KHe 3aHATHS (B T.4.
odyueHnue
KOHCYJIbTAIUN)
1 2 3 4 5

Brenenue 2 2 - -
Anrebpa 22 8 14 12
VYpaBHEHUS U HEPAaBEHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPHUHU 20 8 12 6
@OyHKIIMY, WX CBOICTBA U rpaduKn 16 6 10 8
Hadana MmaTemMaTn4eckoro aHaimmsa 28 18 10 8
Komb6unaropuka, cratuctuka u Teopust | 16 8 8 9
BEPOSTHOCTEN
I'eomeTpus 32 20 12 15
Koncynbranuu 14
Bcero no nucuumimue 156 78 78 78
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2.3. TeMaTH4YeCKHUii NJIAH U cO/iepKaHUEe YUeOHOI THCIMIIMHBI

HaumenoBanue pasgesioB u | Conep:kanue yueOHOro MatepuaJja, Jjadoparopubie padoThl M NpakTHYeckue 3aHATHA, | O0bem Yposens
TeM caMocCTosiTe/IbHasi paboTa 00y4aroIuXCcH 4acos OCBZeHH
1 2 3 4
BBenenue Coaepxxanue yueOHOro MaTepuajia
MareMartuka B Hayke, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJOTUSIX U ) 1
MPaKTUYECKON JesiTenbHOCTH. Llenu u 3a1aun n3ydeHus: MaTeMaTHUKH MPU OCBOSHUH
npodeccuit CI1O u cnermansHoctei CI1O
Pa3znen 1. Aaredpa 34
Tema 1.1. Pazeutne nonarusa o | Coaep:xaHue y4eOHOro Mmarepuasa 5 1
qHCIe Ilenble U panoHaNIbHBIEC Ynciia. [lelicTBUTeNbHbIC yncaa. KoMIieKcHbIe yncia
IIpakTnyeckune 3aHATHS:
Apudmernueckue JeMCTBUS HAJl YUCIAMU, HaX0XIeHNE TPUOIMKEHHBIX 3HAYSHUH 2 2
BEJINYMH U TIOTPEITHOCTEH BHIYUCIICHHH (a0COIIOTHOM U OTHOCUTEIIBHOM ), CPAaBHCHHE
YHCJIOBBIX BhIPAaXKECHUH
Tema 1.2. KopHu, crenenu u Conep:kaHue y4ye0OHOIro MmaTepuaJja
Jorapugmel Kophu u crenenn. KopHu HaTypanbHOM CTENIEHH U3 YKCIa U UX cBolicTBa. CTeneHu ¢
paloHaIbHBIMU MTOKA3aTENSIMH, UX cBOMCTBA. CTENEeHH ¢ JeCTBUTEIbHBIMU 2 !
MOKa3aTeNISIMH.
IIpakTH4ecKkue 3aHATHUA:
Brruncnenue u cpaBHeHUE KOpHEH. BrimonHenne pacueToB ¢ paaukanaMu. Pemenue
UppanMoHanbHbIX ypaBHeHH. CpaBHeHue cTeneneil. [IpeobpazoBanue BrIpaKeHUH, 2 2
COJIep>KalIiX CTENEeHU
IIpakTHYecKue 3aHATHSA:
Pemienne nokazarenbHbIX ypaBHEHUH. Pelienne npukiagHbixX 3aa4 2 2
Conep:xxanue y4eOHOro Marepuasia 5 1

Jlorapudm. Jlorapudm yncna. OcHoBHOE TorapudMuUecKoe TOXKASCTBO. JlecaTuyHbIe U
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HaTypasibHbIe Jlorapudm. [IpaBumna neiictuii ¢ norapudmamu. [lepexon k HOBoMY
OCHOBAHUIO

HpaKTuqecm/le 3aHATHUA:

Haxoxnaenue 3HaueHuit jorapudma 1no npou3BojabHOMY OCHOBaHUIO. [lepexon oT ogHOrO 2
OCHOBaHUs K Ipyromy. Belunciienue u cpaBHeHHe jJorapudma
IIpakTHuyeckune 3aHATHSA:
JlorapudmupoBaHie U MOTEHIIMPOBAHUE BBIPAKEHUI. 2
Pemenue norapumMuueckux ypaBHEHUN
Conep:xanue yueOHOro MaTepuaja
[Ipeo6pa3zoBanue anredpanyeckux BolpakeHui. [IpeoOpa3oBanue panioHaIbHbIX, 2
HMPPAIMOHAIBHBIX CTETICHHBIX, MOKA3aTEIbHBIX U JOTapH(MUYECKUX BHIPAKCHHI
IIpakTHYecKue 3aHATHSA: 5
[TpubmxeHHbIC BRIYUCIICHUSI M PEIICHUS] TPUKJIAIHBIX 3371249
KontpoJubHas padora Ne 1: «KopHu, creneHu u jorapugmbn) 2
CamocrosiTesibHass padora:
BBITMOJIHEHUE JOMAITHUX 3aIaHUi 10 pa3aeny |
IIpumepHasi TeMaTHKAa BHEAYIMTOPHOI CAMOCTOSITEIbHOM PadoThI 12
Hammcanue pedeparos:
HenpepriBHbie ApoOu
IlpuMeHeHMe CJI0KHBIX POLEHTOB B pacyerax
Pa3znen 2. YpaBHeHus u 26
HepaBeHCTBa
Tema 2.1. YpaBHeHus u Conep:kaHue y4e0OHOro MmaTepuaja
CHCTEMBI yPaBHCHNH VYpaBHEHHUs U cUCTEMBbI ypaBHEHUH. PalilnoHanbHble, MPpAaLMOHAIbHBIE, I0KA3aTEIbHbIE U 2
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBIL.
Copnep:xanue y4eOHOro Marepuasia
OcHoBHBIE IPUEMBI HX pelIeHus (pa3iokKeHHe Ha MHOKUTEN, BBEICHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, Tpaduyeckuiit MeTo). PABHOCUIBHOCTH YpaBHEHHIH, 2
HEPABEHCTB, CUCTEM
IIpakTnyeckue 3aHATHSA: 2
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Kopuu ypaBHenuii. PaBHocunbHOCTS ypaBHeHUi. [IpeoOpa3zoBanue ypaBHeHUI

IIpakTHYecKue 3aHATHSA:
OcHOBHbIE IPUEMBI PEIICHUS YPAaBHEHUN

IIpakTnuyeckue 3aHATHSA:
Pewrenue cucrem ypaBHEeHUN

Tema 2.2. HepaBencTtna

Conep:xanue yueOHOro MaTepuaja

PannonanbeHbIe, MppalMOHAIbHBIE, TOKA3aTENIBHBIE U TPUTOHOMETPUUYECKHE HEPABEHCTBA.
OCHOBHBIE IPUEMBI UX PELICHHUS

Conep:xanue yueOHOro Marepuaja

PaHI/IOHaJ'[BHI)Ie, HppaguOHaJIbHBIC, ITOKA3aTCJIbHBIC WU TPUTOHOMCTPUUYCCKHE HEPABCHCTBA.

OCHOBHBIE IPUEMBI X PELICHUS

IIpakTHYecKue 3aHATHSA:
Hcnonb3oBanue cBOMCTB U rpapukoB PyHKIMN Ui pELIEHUS] YpPaBHEHUIN 1 HEPABEHCTB

IIpakTnyeckune 3aHATHS:

[IpumeHenne MaTeMaTHUYECKUX METOJIOB JUISl PEIICHUS COIepKaTeNbHbBIX 3a/1a4 U3
pa3IUYHbIX 00JacTel HayKu U npakTuku. HTepnpeTanus pe3ynbrara, yueT pealbHbIX
OTpaHUYECHUN

KonTpoabHas padora Ne 2: «YpaBHeHUSI 1 HEPABEHCTBA)

CamocrosiTesqibHast padoTa

BBITIOJTHEHHUE IOMAIITHUX 3a/IaHui 10 pazjaeny 2

IIpumepHasi TeMaTHKAa BHEAYIMTOPHOI CAMOCTOSITE/IbHOM PadoThI
Hanucanue pedeparos:

HccnenoBanne ypaBHEeHH U HEPABEHCTB C MApaMETPOM

Pazgen 3. OcHOBBI
TPUTOHOMETPHH

26

Tema 3.1. OCHOBHEIE TIOHATHS

Copnep:xanue y4eOHOro Marepuasia

Panuannas MCEpa yriia. BpamaTeJleoe JABMOKCHUC. CI/IHyc, KOCHUHYC, TAHI'CHC 1 KOTAHI'CHC
quciia

IIpakTHYecKue 3aHATHSA:
PanuaHHBIN METOA U3MEPEHUS YITIOB BPALLICHUS U CBS3b C I'PAyCHOU MEpOH
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Tema 3.2 OcHOBHEBIE

Conep:xanue yueOHOro Marepuasa

TPUI'OHOMETPUIECKUC Popmyasl npuseaeHus. Popmydsl ciokeHUs. POpMyJIbl YIBOCHUS. 2
TOXKIECTBA IIpakTHYecKue 3aHATHSA:
OCHOBHbBIE TPUTOHOMETPUYECKUE TOKAECTBA, (GOPMYJIbI CIOKEHUS, YBOCHHUS, 2
[Ipeobpa3zoBanus cyMMbl TPUTOHOMETPUYECKUX (PYHKLINN B IIPOU3BE/ICHUE,
peo0pa3oBaHNE IPOU3BEIECHUSI TPUTOHOMETPUYECKUX (PYHKIINN B CYMMY
IIpakTHYecKue 3aHATHSA:
OCHOBHbBIE TPUTOHOMETPUYECKUE TOKAECTBA, (OPMYJIbI CIIOKEHUS, YIBOCHHUS, 5
[IpeoOpa3zoBanus CyMMBbl TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BE/ICHUE,
peo0pa3oBaHue MPOU3BEIECHUSI TPUTOHOMETPUUYECKUX (PYHKIUNA B CYMMY
Tema 3.3 [IpeoOpazoBanust Conep:kanue y4yeOHOro marepuaja
NPOCTEHIINX [Ipeobpa3oBanue cyMMBbl TPUTOHOMETPUYECKUX (PYHKUNN B TPOU3BEIEHUE U POU3BEACHNE 2
TPUTOHOMETPUYECKUX B CYMMY
BBIPAKCHHH IIpakTHYecKue 3aHATHSA:
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, GOPMYJIIbI CIIOKEHUS, YIBOCHHUS, 5
[Ipeobpa3zoBanus cyMMBbl TPUTOHOMETPUYECKUX (PYHKLIN B IPOU3BEICHUE,
npeoOpa3oBaHue MPOU3BEICHUSI TPUTOHOMETPUYECKUX PYHKIUN B CYMMY
Tema 3.4. Conep:kanue y4yeOHOro marepuaja
Tpuronomerpuieckue OO6paTHble TpUroHOMETpHUUecKre HYHKIUU. APKCUHYC, aPKKOCHHYC, apKTaHT'€HC. 2
YpaBHCHUA U HCPAaBCHCTBA [Ipocreiilrie TPUrOHOMETPUUYECKUE YPABHEHUS
IIpakTnyeckue 3aHATHS:
OO6paTHble TpUrOHOMETpHUUYECKUE (DYHKIIUU: apKCUHYC, ApKKOCHHYC, apKTaHT€HC. 2
[Ipocreiilirie TPUrOHOMETPUUYECKUE YPABHEHUS
KontpoJubHas padora Ne 3: «OCHOBBI TPUTOHOMETPHUN» 2
CamocrosiTesibHas padora: 6
BBIIIOJIHEHHE JIOMAITHUX 3aJaHuil 1o pa3jeny 3
Pa3znen 4. ®ynkunu, ux 24
CBONCTBA M rpapuKu
Tema 4.1 ®ynkuuu. Cpoiictea | Coep:kaHue y4eOHOI0o MaTepuasa
¢Gynkuuii. OOpaTHble QyHKIMN Oyuknun. O6nacTe onpeaeneHus 1 MHOKECTBO 3HaueHUM; rpaduk (yHKIHH, TOCTPOCHUE 2

rpaduKoB QYHKIMH, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMHU
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HpaKTuqecm/le 3aHATHUA:

[TpumMepsl 3aBUCHMOCTEN MEXAY IEPEMEHHBIMH B PEANTbHBIX IPOLIECCAX M3 CMEKHBIX
mucuuiuiH. Onpenenenue Gynkuuil. [locrpoenue n ureHne rpadukoB QyHKITHA

Conep:xanue yueOHOro Marepuasa

CoiictBa (hyHKIIMH. MOHOTOHHOCTB, YETHOCTh, HEYETHOCTD, OTPaHUYEHHOCTH,
epUOANYHOCTb. [IpoMexyTKH Bo3pacTaHus U yObIBaHUs1, HAaOOJIbIIIEe U HAUMEHbIIIEE
3HauYeHus, TOUKH 3KkcTpemyma. [ paduueckas unrepnperauus. [Ipumepsl GyHKIMOHATBHBIX
3aBUCHUMOCTEHN B peaibHbIX MpoLIeccax U SIBICHUAX. ApupMeTHYecKre onepaiun Hajl
¢dyskusaMu. CnoxHas GyHKIMS (KOMIO3ULIHS).

IIpakTHYecKue 3aHATHSA:

Uccnenosanne @pynkunn. CBoiicTBa TMHEWHOM, KBaIpaTUUHOM, KYCOUHO-JIMHEHHON U
npoOHo-nuHeHoN pyHkunu. HenpepsiBHble U nepuoanueckue pyHkuuu. CBolicTBa U
rpaduku CUHyca, KOCUHYyCa, TAaHTeHca U KoTaHreHca. OO0paTHbie QyHKITHH.

IIpakTnyeckune 3aHATHS:
OO6parnpie GyHKIMN U X rpaduku. OOpaTHBIC TPUTOHOMETpHYECKHE QYHKITUN

Tema 4.2. CTeneHHbBIC,
MoKa3aTesbHbIE,
norapupMUIECKue 1
TPUTOHOMETPHUYECKHE
¢bynkuun. O6paTHbIC
TPUTOHOMETPHUYECKUE (DYHKITHH

Conep:kanue y4yeOHOro marepuaja

Onpenenenue (GyHKOW, w#uXx cBokMcTBa W rTpaduku. IIpeoOpasoBanus TpaduKOB.
[TapannenbHplii MEepeHOC, CUMMETPHUS OTHOCHUTENBHO OCEeH KOOpAMHAT W CUMMETPHS
OTHOCHUTEIIbHO Hayajla KOOPJAWHAT, CAMMETPHUSI OTHOCUTENIBHO MPSAMOM Y = X, pacTsbKeHUe
U C)KaTHe BJOJIb 0CEeH KOOPAUHAT

IIpakTnyeckue 3aHATHS:
[IpeobpazoBanue rpaduka GyHKINUH.

KounTtpoJsbHas padora Ne 4: «DyHKIMH, X CBOICTBA M rPaQUKN»

CamocrosiTesibHAs padoTa

BBITIOJTHEHHE IOMAIITHUX 3a/IaHui TI0 pazzaeny 4

IIpuMepHast TeMATHKAa BHEAyJAUTOPHONH CAMOCTOAATEIbHOM PadoThI
Hanucanue pedeparos:

CrnosxeHue rapMOHUYECKUX KOJeOaHu

I'padmueckoe penienne ypaBHeHUH 1 HEPABEHCTB

Pasznen 5. Hauana

36
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MAaTEMAaTHYICCKOT0 aHAJ/IM3a

Tema 5.1.
IlocenoBaTenbHOCTH.

Conep:xanue yueOHOro Marepuaja
ITocnenoBarenpHocTd. CriocoOBl 3aJaHWs M CBOMCTBA YKCIOBBIX I1OCIEIOBATEIBLHOCTEM.
[TonsiTHe 0 Mpeene nocaea0BaTeIbHOCTH

Conep:xanue yueOHOro Marepuasa
CymMmupoBaHHEe ToOcCienoBaTelnbHOCTEH. beckoHeyHO  yObIBaromas TreoMeTpudecKas
MIPOTpECCHs U €€ CyMMa.

IIpakTnueckune 3aHATHSA:

YucnoBas OCIEN0BATENIBHOCTD, CIIOCOOBI €€ 3ajaHus, BBIYUCIICHUS YJICHOB
nocnenosarenbHOCTH. [Ipenen nocnenoBatenpsHoCcTH. beckoHeuHo yObIBaromas
reoMeTpHyecKas Mporpeccus

Tema 5.2. [TpousBoHas

Copep:kanue y4yeOHOro marepuaJja

[IpousBonnas. [lonstue o mMpou3BOAHOW (QYHKIMH, €€ TeOMETPUYECKHH U (PU3UUECKHI
CMBICII. YpaBHEHHE KacaTelabHOH K rpaduky ¢QyHkuuu. [Ipon3BoaHble CyMMBI, pa3HOCTH,
IPOU3BEJICHUs, YaCTHOT 0. [Ipon3BOiHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIMN

Conep:kanue y4yeOHOro MmaTepuasa

[Ipou3BoHbBIE CyMMBI, Pa3HOCTH, POU3BEACHHUS, YACTHOTO. [Ipor3BOAHBIE OCHOBHBIX
JJIEMEHTAPHBIX QPYHKINHA

IIpakTnyeckue 3aHATHS:
[IpaBuna u hopmyinsl auddepeHupoBanus, TaOIMUIA IPOU3BOIHBIX JIEMEHTAPHBIX

¢dbynkumii. [Ipon3BoaHas: MEXaHHMYECKHI M T€OMETPHYCCKHI CMBICI TTPOU3BOHOM.
YpaBHEeHHE KacaTeIbHOM B OOIIEM BUIE

Copnep:xanue y4eOHOro Marepuasia
[IpumeHeHue nepBoii MPOU3BOHON K UCCIETOBAaHHUIO (DYHKIIMI M MOCTPOCHHIO IPaHKOB.

IIpakTH4eckue 3aHATHUA:
Hccnenoanne GpyHKIMK ¢ TOMOMIBIO MPOU3BOAHON. HaxoxneHre HanbombIero,
HAaMMEHBIIEr0 3HAYEHUS ¥ SKCTPEMANIbHBIX 3HAYEHUH QYHKIIMU

Conep:xanue y4eOHOro Marepuasa

HpI/IMepLI HCIIOJb30BaHUA HpOPI3BOI[HOI>i AT HAXOXKACHUA HAUTTYydIICTrO pCIICHUA B
IMPUKJIAJHBIX 3aavaXx. BTOpaH IMpon3BOaHaAA, €€ FCOMeTpI/I‘-IeCKI/Iﬁ u (I)I/I3I/I‘IGCKI/II>'I CMBICII.
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HaxoxaeHne cKopocTH IS Tiporiecca, 3aaHHoro (GopMyIion u rpadukomM

Tema 5.3. [1epBooOpazHas u

Conep:xanue yueOHOro Marepuasa

HHTETpal [IepBooOpa3znas u uuTerpan. l[lpumeHeHue ompeneseHHOro WHTErpaja IS HaXOXKICHUS 2
ioma M KpuBosmHenHoi Tpaneuuu. ®opmyna Herorona—JleiiOHuna
Conep:xanue yueOHOro Marepuaja
[IpuMeHeHne ONpeneNeHHoro MHTErpana il HaxOKJICHHs IUIOIIaJAW KPUBOJIMHEHHOU 2
tpaneunu. @opmyna HetoTona—Jleiibnuna
I[IpakTHYecKkue 3aHATHS:
Wurerpan u nepBoobpasnas. Teopema HoroTona-Jleli6nuna. [lpumenenne nurerpaia K 2
BBIYUCIICHUIO (PU3UIECKUX BETUYHMH U TIJIOIAIeH
Conep:kanue y4yeOHOro marepuaja 9
[IpuMepsl mpuMeHEeHHs] HHTETpaia B GU3HKE U TEOMETPUHU
KonTpoabHas padora Ne 5: «Havana MmateMaTHyeCcKOro aHaJm3a 2
CamocrosiTesqibHast padoTa
BBITMOJIHEHUE JOMAITHUX 3aIaHUH 10 pa3aeny S5
IIpumepHasi TeMaTHKA BHEAYIMTOPHOI CAMOCTOSAITEIbHOMH PadoThI 8
Hammcanwne pedepara:
[Tonsitue nuddepeHnrana 1 ero NPUIOKESHUS
Pazgea 6. KomOunaropuka,
CTATHCTHKA W TeOpHsi 25
BEPOSATHOCTEM
Tema 6.1 DneMeHTHI Copnep:xanue y4eOHOro Marepuasia
KOMOMHATOPHKH OcCHOBHBIC TIOHATHS KOMOWHATOPHMKH. 3aJladd Ha IOJCYET YHCIIa PpPa3MEIICHHH, 2
NepecTaHOBOK, coueTaHuil. Penenue 3a1a4y Ha nepe®op BapuaHTOB
IIpakTH4eckue 3aHATHUA:
Hctopust pa3BuTHs KOMOWHATOPHKH, TEOPUU BEPOSTHOCTEH M CTATUCTHKU U UX POJb B
pa3nuuHbIX cdepax dYemoBEUeCKOM IKU3HenesTenbHOCTH. [IpaBuia KOMOWHATOPHKH. 2
Pemenne komOMHATOPHBIX 3aa4. Pa3Merienusi, CoOueTaHus ¥ IEPECTaHOBKU
Conep:xanue y4eOHOro Marepuasia 2
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®opmyna bmaoma Hetotona. ColicTBa OMHOMUHAIBHBIX KO3 duuneHToB. TpeyronbHuk
Iackans

Tema 6.2. DneMeHTHI TEOpUU

Conep:xanue yueOHOro Marepuasa

BEPOATHOCTEH CoObITHE, BEPOSATHOCTh COOBITHS, CIOXEHHE M YMHOXCHHE BEpOsSTHOCTEH. [lomsmue o 2
He3a8UcUMocmu cooblmutl
I[IpakTHYecKkue 3aHATHS:
Kitaccnueckoe onpeneneHne BEpOSTHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CyMME 2
BEPOSITHOCTEN. BhIUKCIIeHNE BEPOSTHOCTEM
Tema 6.3. DnemeHTHI Coaepxanue yueOHOro MaTepuajia 9
MaTeMaTHYeCKOH CTATUCTUKH [IpencraBienue JaHHBIX (TaOIMIBI, TUAarpaMMBbl, rpaduKH)
IIpakTHYecKue 3aHATHSA: )
[Ipuknanueie 3agaun. [lpeacrapieHue YUCIOBBIX JAHHBIX
KonTtpoJsbHas padora Ne 6: «KoMOMHATOPHKA, CTATHCTHKA M TEOPHUS BEPOATHOCTEH 2
CamocrosiTesqibHast padora
BBITNIOJIHEHUE JOMAITHUX 33a/IaHUi TI0 paszaeny 6
IIpumepHasi TeMaTHKAa BHEAYIMTOPHOI CAMOCTOSITEIbHOM PadoThI 9
Hammcanwne pedepara:
Cxembl bepHyIM MOBTOPHBIX UCIBITAHUI
CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTUKE
Pasjnen 7. 'eomeTpus 47
Tema 7.1 KoopauHatel u Conep:kaHue y4e0OHOro MmaTepuaja
BEKTOPBI [IpssMmoyronpHas (IekapToBa) CUCTEMa KOOpAWHAT B MpocTpaHcTBe. Dopmysia pacCTOSHUS
MEXIy IBYMsI TOYKamH. YpaBHeHUs cdepbl. Bexktopsl. Momyns BekTopa. PaBeHcTBO
BEKTOpPOB. CJI0KE€HHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4uucio. PasnoxkeHue BeKTopa 1o 2
HaIlpaBJEHUsIM. YTOJI MeXay AByMsa Bekropamu. [Ipoeknus Bekropa Ha ock. Koopaunarsl
BekTopa. CKalsipHOE MPOU3BE/IeHNE BEKTOPOB. VI Cionb30BaHNe KOOPAMHAT U BEKTOPOB IpU
pELICHMU MaTEMAaTUYECKUX U NPUKIAJIHbBIX 3a7a4
IIpakTHYecKue 3aHATHSA:
JlexapToBa cucTemMa KOOpJIUHAT B MPOCTPAHCTBE. Y PaBHEHHE OKPY>KHOCTH, CHEPHI, 5

IJIOCKOCTU. PaccrosiHue mexay Toukamu. Bekropsl. JleiictBus ¢ Bekropamu. Jlekaprosa
CHUCTEMa KOOPAMHAT B POCTpaHCTBE. JIEHCTBHS C BEKTOpPAMU, 3aJaHHBIMUA KOOPAUHATAMM.
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CkansipHOe TIpou3Be/IeHHE BEKTOPOB. BekTopHOE ypaBHEHUE IPSIMOM U TNTIOCKOCTH.
Hcnonb30BaHue BEKTOPOB MIPH J10KA3aTENbCTBE TEOPEM CTEPEOMETPUN

Tema 7.2. IIpsiMble u
IJIOCKOCTH B IIPOCTPAHCTBE

Conep:xanue yueOHOro Marepuasa
B3anMHOe pacnosiokeHue IByX IPSIMBIX B TpocTpaHcTBe. [lapamienbHOCTE IpsAMOM U
JI0CKOCTH. [lapaJuienbHOCTh MIIOCKOCTEN

Conep:xanue yueOHOro MaTepuaja

[lepneH UKy IAPHOCTD MPSAMON U INIOCKOCTH. [lepneHquKysip U HAKIOHHAsL. YTOJI MEXIY
NPSIMOM M TJIOCKOCTBIO. J[ByrpaHHBIA yrojl. YTOJI MEXK/y TUIOCKOCTSIMH.
[lepnieH UKy ISIPHOCTD IBYX MIOCKOCTEH

Conep:kanue y4yeOHOro marepuaja

I'eomeTpuueckue mpeodbpa3oBaHus MPOCTPAHCTBA: MMAPAUICITBHBIN IEPEHOC, CHMMETPHUS
OTHOCHUTENBHO MIOCKOCTH. [TapamienbHoe npoektupoBanue. [nomans opToroHanbHOM
npoekuuu. M306paxeHne npocTpaHCTBEHHBIX (pUryp

IIpakTnyeckune 3aHATHS:
[Ipu3Haky B3aMMHOTO PacoIOKEHUS MPSAMBIX. YTOJI MEXKy IpsMbIMU. B3anmHoe

pacrojoKeHue IpsSIMbIX U TuIocKocTel. [lepnenuKkynsp 1 HakKIOHHAs K TUIOCKOCTH. YTOJ
MEXIy MPSAMON M TNIOCKOCTHIO. TeopeMbl 0 B3aUMHOM PAaCHOJIOAKEHUH MPSIMOM U TIJIOCKOCTH.
Teopema o Tpex nepneHaukyispax. [Ipu3Haky u cBONCTBA MapaieNbHbIX U
NEePIEeHIUKYIAPHBIX TUIOCKOCTEH. PaccTosiHME OT TOUKH JI0 MJIOCKOCTH, OT IPSIMOH 10
IUIOCKOCTH, PACCTOSIHUE MEXTY INIOCKOCTSAMU, MEKY CKPEIIMBAIOIIMMHUCS MPSMBIMU,
MEXJ1y TPOU3BOJIbHBIMU (UTypaMu B mpocTpaHcTie. [lapamiensHoe MpoeKTUpOBaHKE U €ro
cBoiicTBa. B3aumHoe pacnonoxeHue NpocTPaHCTBEHHBIX (puryp

Tema 7.3. MHOrOrpaHHUKH

Copnep:xanue y4eOHOro Marepuasia

Bepmmnbl, pebpa, rpann mHororpannuka. [Ipusma. IIpsmas npusma. [IpaBunbHas npusma.
[Tapannenenunen. Ky6.

Conep:xxanue y4eOHOro Marepuasa
[Mupamuna. [lpaBunpHas nupamuaa. YcedeHHas nupamuna. Tetpasap. Cummerpuu B KyOe,
B Mapajuienenumnesae, B npusme u nupamuae. Cedenus ky0a, MpU3MbI U TAPAMHU/IBI

Conep:xxanue y4eOHOro Marepuasia
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[IpencraBnenure o0 MpaBUIBLHBIX MHOTOTpaHHMKAaX (TETpasAp, KyO, OKTa’ip, HOJEKasap U
ukoca3p). Ilnomniaam noBepXHOCTH MHOIOIPAaHHUKOB

IIpakTnueckune 3aHATHSA:

Ceuenust ¥ pa3BepTKU MHOIOTpaHHUKOB. Byl cumMMeTpuil B npoctpancTse. CUMMETpUS
TEJ BpallleHUsl © MHOTOTpaHHUKOB. Pa3nnyHblie Buabl MHOrOrpaHHUKOB. VX n300pakeHusl.
[1o1ma e MOBEpXHOCTH

Tema 7.4. Tena u noBepxHOCTH
BpalleHus

Conep:xanue yueOHOro Marepuaja

Hunuuap u koHyc. YceueHHbIN KOHYC. OCHOBaHME, BRICOTa, OOKOBAs IOBEPXHOCTD,
oOpasytomas, pazBepTka. OceBbie CEUeHHS U CEeUEHUs, NapajuieabHble ocHOBanuio. [lap u
cdepa, ux ceuenusi. KacarenpHasi IIIocKOCTbh K cepe

IIpakTHYecKue 3aHATHSA:
CeueHns 1 pa3BEPTKH MHOTOI'PAHHHUKOB.

Tema 7.5. 3mepenns B
reOMeTPUN

Conep:kanue y4yeOHOro marepuaja

O6bem u ero m3mepenue. MuterpambHas Qopmyna oobema. Dopmynsl odbema KyoOa,
MPSIMOYTOJILHOTO Hapajuieienuneia, Npu3Mbl, HuinHApa. GopMynbl o0beMa MUpaMUIbl U
KoHyca. DOopMyIIbl IJIOMAH MOBEPXHOCTEN MIMHIPA U KOHYCa

Conep:kanue y4yeOHOro marepuaja
®opmynsl o0bema mapa u Twiomanu cdepbl. [lomobue Tten. OTHoOmIEHMS TLIOMIANEH
MOBEPXHOCTEH U 00BEMOB MOI0OHBIX TE

IIpakTnyeckue 3aHATHS:
Breruucnenue mwiomaneii 1 00EMOB

KounTpoasHnasi padora Ne 7: «I'eomeTpus»

CamocrosiTesibHAs padoTa

BBITIOJTHEHHUE IOMAIITHUX 3a/IaHui 10 pazjaeny 7

IIpuMepHasi TeMATHKA BHEAYJAUTOPHONH CAMOCTOATEIbHOM padoThI
Hanucanue pedepara:

BekTopHoe 3a1aHne NpsMbIX U MIIOCKOCTEN B MPOCTPAHCTBE
[IpaBusibHBIE ¥ TOTYIPABUIIbHBIE MHOTOTPAHHUKHU

KoHnueckue ceueHust 1 MX IPUMEHEHUE B TEXHUKE

15

KouncyabTannu

14
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Hroro

234

J1s XapaKTepUCTUKU YPOBHS OCBOEHHsI y4€OHOI0 MaTepualla UCIIONb3YIOTCS CIeyomue 0003HAUCHHUS:

1. — o3HaKOMUTENBHBIH (y3HABaHHUE PaHEE U3YYECHHBIX OOBEKTOB, CBOWMCTB);

2. — penpOAYKTUBHBIN (BBITIOTHEHUE ICATEILHOCTH 110 00pa3Ily, HHCTPYKLIUHU HITH ITOJT PYKOBOJCTBOM)
3. — IPOAYKTUBHBIH (TUTAHUPOBAHKUE U CAMOCTOSTEIHLHOE BBHITIOITHEHHE IS TEIbHOCTH, pelIeHHe TPOOIEMHBIX 33/1a4)
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2.4. Conep:xkanue pa3iesoB IMCHUILTAHBI

2.4.1. 3auATUA JEeKIIUOHHOI0 TUIIA

No
pas
Jel
a

HanMmenoBanune
paszena

CopeprxkaHue paszaena

dopma
TEKyILEro
KOHTPOJIA

1

2

3

4

Bsenenue

MaremaTturka B HayKe, TEXHUKE, SKOHOMHKE,
UH(POPMALMOHHBIX TEXHOJOTHAX U IPAKTUIECKON
ACATCIIBHOCTH. LIGJII/I " 3ala4i U3Y4YCHUA MATCMATHUKU ITPU
ocoenuu npodeccurt CI10 u cnemmansHocTer CIIO.

4

Anrebpa

Lensble u panmoHanbHble Yucia. JleHcTBUTENbHBIE YHCIIA.
Kommiiekcusie uncna. Kopan u crenenn. Kopuu
HaTypaJbHOU CTETIEHU U3 YUCIia U UX cBoMcTBa. CTeneHu ¢
paloOHaIbHBIMU MTOKA3aTeNSIMU, UX cBoMcTBa. CTeneHu ¢
JEVCTBUTENbHBIMU MOKa3aTensiMu. Jlorapudm. Jlorapupm
yucia. OCHOBHOE JIorapu(MUIECKOe TOXKIECTBO.
JlecsiTuunble U HaTypasbHbIe Torapudmel. [IpaBuia
nercTBuH ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO.
[Ipeo6pa3zoBanue anredpanyeckux BbIPaKEHUH.
[Ipeo6pa3zoBanue panroHaNbHBIX, HPPALUOHATBLHBIX
CTETEeHHBIX, TOKA3aTeIbHBIX U JOrapu(PMUIECKUX
BBIPAYKEHUH.

YpaBHeHusa u
HEpaBEeHCTBa

YpaBHEHHUsI ¥ CHCTEMBbI ypaBHEHUH. PaninoHanbpHbIe,
WppalroHalIbHbIE, TOKa3aTEIbHbIE U TPUTOHOMETPUYECKUE
yYpaBHEHHUS U CUCTEMbI. PABHOCUIILHOCTH YpaBHEHHH,
HepaBeHCTB, cucteM. OCHOBHBIE IPHUEMBI UX PEILIEHUS
(pa3nokeHne Ha MHOXUTEIH, BBEJCHHE HOBBIX
HEU3BECTHBIX, MTOJACTAHOBKA, TpauuecKu METO).
HepasenctBa. PaimonanbsHbie, MppaliioHaIbHBIE,
noka3atesbHble HepaBeHCTBAa. OCHOBHBIE PUEMBI UX
pemenus. Mcronb30BaHue CBOWCTB U IpauKOB (PYHKITUH
IpU PEIICHUU YpaBHEHUH 1 HEPaBEHCTB. MeTos
UHTEepBaJoB. M300paXkeHne Ha KOOPAUHATHON TIOCKOCTH
MHO’KECTBA PEIICHUH YPaBHEHHUI U HEPABEHCTB C ABYMS
NEPEMEHHBIMH U UX cucTeM. [I[puMeHeHne MaTeMaTu4ecKux
METOJIOB JIJIsl PELIEHHsI COAepKATEeNbHBIX 3aa4 U3
pa3IMuYHbIX 00JacTe HayKu U MpakTuku. HTeprperanus
pe3ylibTaTa, Y4eT pealbHbIX OrpaHUYEHHH.

OCHOBBI
TPUTOHOMETPHH

Paguannas mepa yria. BpamarensHoe nBmwxenue. CuHyc,
KOCHHYC, TAHI€HC U KOTaHT'eHC uucia. GopMyiibl
npuseneHus. opMynsl cinokeHus. PopMyIibl yABOCHHS
®opmybl nosIoBUHHOTO yria. [IpeoOpa3oBanus
IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUHI
IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (DYHKIIMI B
IIPOU3BENICHUE U IPOU3BEACHUS B CyMMY.
TpuronomeTpruueckue ypaBHEH!S 1 HEPAaBEHCTBA
[Ipocreiiue TpuronoMeTpudeckue ypaBHeHus. OOpaTHble
TpPUTrOHOMETpHUUYEeCcKHe QYHKIIMHU. APKCHHYC, apKKOCHHYC,
apKTaHTEHC.
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pa3
aen

HanMmenoBanune
paszena

Copeprxkanue paszaena

dopma
TEKyILEro
KOHTPOJIS

2

3

4

OyHKIMHU, UX
CBOMCTBA U
rpaduKu

Oynkuun. O01acTh ONPEETICHUS 1 MHOXKECTBO 3HAYCHUH;
rpaduk GyHKINHU, TOCTPOCHUE TPahUKOB PYHKINH,
3aJJaHHBIX PA3IMYHBIMU crioco0amu. CBOHCTBA (DyHKIIHH.
MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OTPAHUYEHHOCTD,
nepuoAnYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS,
HauOosbllIee U HAUMEHbIIEEe 3HAUE€HUs1, TOUKU IKCTPEMYyMa.
I'paduueckas uarepnperanus. [Ipumeps
(byHKIIMOHANIBHBIX 3aBUCUMOCTEH B peabHBIX MPOIIECcCcax U
SIBIICHUAX. ApudMeTndyeckue onepanuy Haj QyHKIHSIMU.
Cnoxnas ¢pyHkuus (komnosunus). O6paTHbie QyHKIUH. .
Onpenenenns QyHKUNH, X CBOMCTBA U IpaUKH.
[TpeobpazoBanus rpadukos. [lapannensHbIN epeHoC,
CUMMETPHUS OTHOCUTENIBHO OCEH KOOPAWHAT U CUMMETPHS
OTHOCHUTEJIbHO HayaJla KOOPAUHAT, CHMMETPHUS
OTHOCHUTEIILHO NMPSAMOK Y = X, pacTsHKEHHUE U CxKaTHE BJIOJIb
0CeH KOOpJMHAT.

4

Hauamna
MATEMATHUYCCKOT O
agajn3a

TTocnenoBarensHOCTH. CIIOCOOBI 3aJaHNUA U CBOUCTBA
YHUCJIOBBIX TIOCeoBaTebHOCTEH. [loHATHE O TIpenene
rocienoBareabHOCTH. CyMMHUpOBaHue
TocJeI0BaTeIbHOCTEH. beckoHeuHo yObIBaromas
reoMeTpHuueckas rnporpeccus u ee cymma. [IpousBoanas.
[TonsaTHE 0 MPOM3BOAHON (DYHKIIHH, €€ TEOMETPHICCKUH U
(bM3UYECKUN CMBICI. YPaBHEHHE KacaTeIbHON K TpaduKy
¢bynkuu. [Ipon3BoaHbIE CyMMBI, Pa3HOCTH, IPOU3BEICHUS,
yacTHbIE. [I[pon3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuud. [IpuMeHeHre MPOU3BOIHON K UCCIEAOBAHUIO
(dbyHKIMH ¥ ocTpoeHuto rpadukos. [Tpumepsl
UCIIOJIb30BaHUS TPOU3BOJHON I HAXOXKACHUS
HAWIYYILEro peleHus B IpUKIaAHbIX 3a1a4ax. Bropas
IIPOU3BOJIHAS, €€ TEOMETPUUYECKUN U (PU3UUYECKUN CMBICI.
Haxoxaenue ckopocTu ajs mporecca, 3aJaHHOTO
dhopmynon u rpaduxom. [lepBooOpazHas U HHTErpal.
[Ipumenenue onpeneeHHOTO HHTErpaja Jjsl HaXOXKICHHUS
IUTOIIA/IM KPUBOJIIMHEHHON Tpaneuuu. ®opmyra
Hprorona—IJleronuma. [Ipumepbl npuMeHEHUS HHTETpaia B
(bu3MKe ¥ TEOMETPHH.

KombOunaropuxka,
CTaTHCTHKA U
TEOpuUs
BEPOATHOCTEN

OcHOBHBIE IOHATUS KOMOMHATOPHUKY. 3a/1aud Ha MOJCUET
qucia pa3MeIleHUH, IepecTaHOBOK, coueTaHul. Perienne
3aja4 Ha nepebop BapuantoB. Popmyina 6uHoMa HeroToHa.
CBoricTBa OMHOMHHAIBHBIX K03 durmenton. TpeyronbHuk
[Mackans. CoGbiTHE, BEPOATHOCTH COOBITHS, CIIOKEHUE U
yYMHOKeHue BeposiTHocTeH. [loHaTne o HezaBucuMocTH
coObITHH. [IUCKpeTHas cilydanHasi BeIMUMHA, 3aKOH €e
pacnpeneneHus. YucnoBble XapaKTEpPUCTUKN JUCKPETHOU
cilydatHOW Benu4uHbl. [IoHATHE O 3aKOHE OONBIINX YHCEI.
[IpencraBnenue gaHHBIX (TAOIUIBI, JUATPAMMBIL, TpaduKH)
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pa3
aen

HanMmenoBanune
paszena

Copeprxkanue paszaena

dopma
TEKyILEro
KOHTPOJIS

2

3

4

I'eomerpus

B3aumHoe pacnonoxeHue IByX IpsIMbIX B IPOCTPAHCTBE.
[TapannensHOCTH IPSAMOM M TUIOCKOCTH. [lapannensHOCTh
iockocTed. [lepneHauKyIsipHOCTb NPSAMOU U MIJIIOCKOCTH.
[lepnienqukynsp 1 HaKIOHHAS. YTOJI MEXKIY MPSMOH U
IUIOCKOCTbBIO. JIBYyrpaHHBIN yroi. Yromn Mexay
II0CKOCTSIMU. [lepneHaAuKyIspHOCTh IBYX IIJIOCKOCTEH.
I'eomerprueckue npeodpazoBaHus MPOCTPAHCTBA!
napajuieNIbHbIN IEPEHOC, CAMMETPHUS OTHOCUTEIBHO
mwiockocTH. [lapannensHoe npoektupoBanue. M3o0pakenue
MPOCTPAHCTBEHHBIX (pUTyp. MHOTrOTpaHHUKHN BepiimHsl,
pebpa, rpanu mHororpannuka. [Ipusma. Ipsimast npusma.
[IpaBunbuas npusMma. [lapannenenunen. Ky6. [lupamuaa.
[IpaBuibHas mupaMuia. Y cedeHHas nupamMmuia.
Terpasap.Cummerpun B KyOe, B apajijiesiennuIese, B
npusme u mupamuie. CeueHus Ky0a, TPU3MbI M ITUPAMHU/IBI.
[IpencraBneHue o MpaBUIILHBIX MHOTOTPaHHUKAX
(TeTpasape, ky0e, oKTadApe, AOJAEKAdIPE U UKOCAIPE).
Tena u nmoBepxHocTH BpameHus LlunmuHap u KoHyc.
VYceuennsit konyc. OCHOBaHHE, BBICOTA, OOKOBast
MMOBEPXHOCTh, 00pa3yromas, pa3Beprka. OceBble CEUeHHS U
cedeHus, napauiensHbele ocHoBanuto. lap u chepa, nux
cedyenus. KacarenpHas miockocTs k cepe. 3zmepenus B
reomeTpur O0BeM u ero usmepeHue. MarerpanpHas
dhopmyna oorema. Dopmyssl 00beMa Kyoa,
MPSIMOYTOJIBHOTO HapAJUIENICIUIEA, IPU3MBbI, IIUIHH]IPA.
dopmyrel 00beMa MUpaMHIBI B KOHYca. DOopMyIIbl
IUTIOMIA/IM TOBEPXHOCTEH HIIMHpPA U KOHyca. DopMyIibl
obweMa mapa u miomaau chepsel. [lomodbue ter.
OTHoOIICHUS TUTOMIAJCH TTOBEPXHOCTEH U 00BEMOB
no1o0HbIX Ten. Koopaunate! u BekTopsl [IpsimoyronbHast
(mekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
dopmyna pacCTOSHUS MEXKy IBYMsI TOUKaMHU. Y PaBHEHUS
ctepsl. Bexropsl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxxeHue BEeKTOPOB. Y MHOKEHHUE BEKTOpPA HA YHCIIO.
Pa3znoxxeHue BekTopa 1o HapaBJICHUSAM. YTOI MEXKIY
nByMs BekTopamu. [Ipoexuns Bekropa Ha ock. KoopauHaThl
BekTOpa. CKalsipHOE TPOU3BEICHUE BEKTOPOB.
Hcnonp3oBanne KOOpAMHAT U BEKTOPOB IPU PEILIEHUH
MaTE€MaTUYECKUX U MPUKIAAHBIX 33/1a4.

4

IIpumevanue: Y — ycTHBIN onpoc, I — MaTeMaTH4YeCKUNA JUKTAHT

2.4.2. 3aHATHSA CEMHHAPCKOI'0 THIIA
He npenycmoTrpeHnsl

2.4.3. llpakTHYecKHe 3aHATHSA

Ne

HanmenoBanne
paszena

HawnmMeHoBanne npakTHdeckux (J1abopaTopHBIX) paboT

dopma
TEKYILEro
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KOHTPOJIA

2

4

Bsenenue

v

Anrebpa

Apudmernueckue IeHCTBHS HAJ YUCIAMH, HAXOXKACHUE
NPUOJIMYKEHHBIX 3HAYCHUH BEJIUYHMH U MOTPEITHOCTEH
BBIYMCIICHUH (a0COIFOTHON U OTHOCUTEJILHOK), CPAaBHEHHUE
YHCJIOBBIX BbIpaXE€HUU. Bbrunicienue u cpaBHEHHE KOPHEH.
BrinonHenue pacueToB ¢ pagukanamu. Pemenue
UpPpalMOHATIbHBIX ypaBHEHUH. HaxoxaeHue 3HaueHun
CTENEHEH C pallMOHANIbLHBIMU TTOKa3zarensaMu. CpaBHEHUE
creniened. [IpeoOpa3oBanHus BbIpaKE€HUH, COAEpKALIUX
cTeneHu. Perenue nokazarenbHbIX ypaBHeHUH. Perenue
MPUKIATHBIX 3a1a4. HaxoxaeHue 3HaueHun jorapudma mno
MIPOU3BOJILHOMY OCHOBaHu10. [lepexon ot oHOrO
OCHOBaHUs K Ipyromy. Beruncinenue u cpaBHeHMe
norapudmoB. JlorapudpmMupoBanre v MOTCHIIIPOBAHNE
BbIpaykeHUH. [IpnbnnKeHHbIe BEIYUCICHNS U PELICHUS
MPUKIAIHBIX 3a1a4. Pemenne gorapudmuyeckux
YpaBHEHUH.

V. ITP,KP

YpaBHeHud u
HEpaBEeHCTBa

Kophuu ypaBHeHMI. PaBHOCHIIEHOCTD YpaBHEHHH.
IIpeobpazoBanue ypaBHeHHH. OCHOBHBIC IIPUEMBI PEIIICHUS
ypaBHeHUH. Pemenne cucrem ypaBHeHUH. Mcmons30Banme
CBOWCTB U TpadMKOB QYHKUIWH JJIS PEIICHNS ypaBHEHUH U
HEPaBEHCTB.

V,ITP,KP

OCHOBBEI
TPUTOHOMETPHUH

PaguanHbI MeTO/ N3MEpEHUs YTIIOB BPAIICHUS U CBSI3b C
rpamycHor Mepol. OCHOBHBIE TPUTOHOMETPHIECKIE TOXXICCTBA,
(hopMyJIBI CIOXKEHUS, YIBOCHUS, TPeoOpa30BaHNUE CYMMBEI
TPUTOHOMETPUUECKUX (DYHKITUH B TIPOU3BEICHIE,
npeoOpa3oBaHre MPO- U3BEICHUS TPUTOHOMETPUICCKUX (DYHKITUH
B cymMMmy. [IpocTeniie TpUroHOMeTpuIecKrue YpaBHEHHS U
HepaBeHcTBa. OOpaTHBIC TPUTOHOMETPUIECCKUE ()YHKIIHH:
ApKCUHYC, aPKKOCHHYC, APKTaHTEHC.

VY, I1P,KP

DyYHKIMHU, UX
CBOWCTBA U
rpadguku

[TpuMepbl 3aBHCUMOCTEH MEXTy TEPEMEHHBIMH B PEATbHBIX
TIpoIIeccax U3 CMEKHBIX TUCHUIUIAH. OnpenencHne QyHKITHIH.
ITocTpoenne u ureHue rpadukoB GyHKIHH. MccienoBanue
(hyuakmum. CBOVICTBA TMHEHHOM, KBaIPAaTHIHON, KYCOTHO-
JTUHEHHOH U IpoOHO-THHEHHOW QyHKIHH. HemmpeprIBHBIE 1
niepuoandeckre Gyakmun. CBOWCTBA B rpa@ KN CHHYCA,
KOCHHYCa, TAHTeHca U KoTaHreHca. OOpaTHbIe GYHKIUHM U UX
rpaduku. OOpaTHBIC TPUTOHOMETPHUYECKHE (DYHKITHH.
IIpeoOpa3zoBanus rpaduka GpyHKIUH. I apMOHHYECKHE KOJICOaHMS.
[puknanaeie 3anaun. [lokasarenbHble, JorapuhMUUECKHE,
TPUTOHOMETPHYCCKHE YPABHCHUS M HEPAaBCHCTRA.

VY, I1P,KP

Hauamna
MaTEMaTUYECKOTr O
aHamsa

Yucoasi ociiea0BaTebHOCTh, CIOCOOBI €€ 3a/1aHu,
BBIYHCIICHHS WICHOB rocienoBarensHocTu. [Ipemen
MOCJIeIOBaTEIbHOCTH. beckoHeuHO yObIBaroIas reoMeTpuiecKas
nporpeccus. [Ipon3BoaHas: MEXaHUYECKHI U T€OMETPUYECKUH
CMBICJI IIPOU3BOAHON. Y paBHEHHUE KacaTelIbHOK B OOIEM BH/IE.
[Ipaswia u popmynsel qudepernrpoBanms, TadInIA
MIPOM3BOIHBIX dJIeMEeHTapHbIX GyHKIUK. MccnenoBanue GpyHKINU
C ITOMOIIBI0 IPON3BOJHON. HaxoskneHne HanbosbIIero,
HaMMEHBIIETr0 3HAYEHUS M DKCTPEMAIBHBIX 3HAUYCHUH (DyHKIIUH.
WnTerpan u nepsooOpasnas. Teopema HetoTona—IJleriOHmIa.

V,ITP,KP
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[TpuMmeHeHre HHTETpaia K BBIYMCICHUIO (DU3HUYECKUX BEIMYUH H
IJIOIIAEH.

Komb6unaropuka,
CTaTUCTHUKA U
TEOpHUst
BEPOSATHOCTEN

HUctopus pa3BuTHs KOMOWHATOPUKH, TEOPHU BEPOATHOCTEH U
CTaTUCTUKHU M UX POJIb B PA3IUYHBIX cepax ueloBeYeCKOH
xu3HenesTensHoct. [IpaBuna komOuHaTopuku. Pemenne
KOMOWHATOpHBIX 3a7a4. PasMerienus, couetanus u
nepectaHoBkU. bunom HeroroHa u TpeyrosnsHuk Ilackans.
[Ipuknagusie 3agaun. Knaccudeckoe onpeaeneHue BeposiTHOCTH,
CBOICTBA BEPOSATHOCTEH, TEOpPEMa O CYMME BEPOSTHOCTEH.
Brruucnenue BepostHocTert. [Ipukinaanpie 3aqaqm.
[IpencTaBiieHHe YNCIOBBIX JaHHBIX. [IpuKiIagHble 3a0a4H.

V,ITP,KP

I'eomerpus

IIpu3Haky B3aMMHOTO PaCIOIOKEHHUS MIPSAMBIX. Y TOJI MEXKIY
npsMbIMU. B3aMHOE pacrnosioskeHue MpsiMbIX U TUIOCKOCTEH.
[TepnieHauKyIsIp ¥ HAKJIOHHAS K TNIOCKOCTH. YTOJI MEXKITY MPSMOM
U TUIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUH MTPSMON U
riockocTu. Teopema o Tpex neprneHaukynapax. [Ipusnaku u
CBOICTBA NapaJUIENbHBIX U MEPIEHANKYISIPHBIX MJIOCKOCTEH.
PaccTosHre 0T TOYKHM 0 MIIOCKOCTH, OT MPSIMOX J0 TJIOCKOCTH,
paccTosTHIE MEXAY TUIOCKOCTSAMH, MEKIY CKPELIBAIOIIIMUCS
PSMBIMHU, MEX]Ty TIPOU3BOJBHBIMU (PUTYPaMH B IPOCTPAHCTBE.
[TapamnensHOE TPOEKTUPOBAHKE U €TO CBOKCTBA. 1eopema o
naowaou OpmocoHaIbHOU NPOEKYUU MHO20Y20abHUKA. B3anMHOE
pacmojoXeHre MPOCTPaHCTBEHHBIX (UTYp. PazmudHbie BuabI
MHOTOTpaHHHUKOB. MX n3o00pakenus. CedeHusi, pa3BepTKH MHOTO-
rpaHHUKOB. [Imomane moBepxHocTu. Buasl cummerpuit B
npoctpancTBe. CHMMETpHS TeJ BpaIleHNs 1 MHOTOTPaHHHUKOB.
Brraucienne momaae 1 00beMoB. BekTopkl. JlercTBus ¢
BekTOopaMmu. JlekapToBa cucreMa KOOpAUHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, c(hephl, TIIOCKOCTH. PaccTossHIe MEX Ty
TouKaMu. J[eHCTBHS C BEKTOpaMH, 3aJaHHBIMUA KOOPAMHATAMH.
CkansipHOE TIpOoHr3BeeHNE BEKTOPOB. BekTopHOE ypaBHEHNE
MPSIMOU U TIOCKOCTH. Vcronp30BaHe BEKTOPOB MpH
JIOKA3aTEeIbCTBE TEOPEM CTEPEOMETPHH.

V.IIP,KP

Ipumeuanue: I1P- npaxmuueckas paboma,, Y — ycmuulti onpoc, KP — konmponvhas paboma

2.4.4, Conep:kaHune caMOCTOSITEILHOI padoThI

CamocrositenbHas pabota cryaeHToB (CPC) — 93T0 akTuBHBIE (OPMBI
WHIUBUYaIbHON M KOJUIGKTUBHOM JEATEILHOCTH, HAlpaBJICHHBIC HA 3aKpeIUICHHE,
pacHIMpeHre M CHUCTEMAaTH3aIli0 TPOWJIEHHOTO MaTepuajia Mo TemMaM Y4YeOHOM

JAUCHUITIINHEBIL.

CamocrosiTenbHass pa0oTa SIBISIETCS OJIHUM W3 BUAOB YYEOHBIX 3aHATHUN
CTYAEHTOB, LEIIMHU KOTOPOU SBIIAIOTCS:

— CHUCTEMaTH3alds W 3aKPEIUICHUE ITOJIYYEHHBIX TEOPETUUYECKHX 3HAHUU U
MMPAKTUYECKUX YMEHUH CTYyAECHTOB;

— yriayOieHue B paciIupeHne TeOPETUIECKUX 3HAHMIA;

— (opmupoBaHre yMEHUN WCTIOIB30BATh pPA3TUYHbIE WHPOPMAIIMOHHBIC

UCTOYHUKH  (HOPMATHUBHYIO, TPaBOBYIO, CIPaBOYHYI0  JOKYMEHTAIUIO

CIICIUAIIBHY IO JIATEPATYPY );
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— pa3BUTHE [IO3HABATEJbHBIX CIOCOOHOCTEl W AaKTUBHOCTU CTYJEHTOB,
TBOPYECKOH VHUIMATHUBBI, CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH u
OPraHU30BaHHOCTH;

— (opmupoBaHHE CaMOCTOSATENBHOCTH  MBIIUIEHUS, CIOCOOHOCTEH K
CaMOpPa3BUTHIO, CAMOCOBEPILICHCTBOBAHUIO U CaMOpeaInu3aluy;

— Pa3BUTHUE UCCIIECI0BATEILCKUX YMEHUM.

B kauectBe (opm U MeTon0B KOHTpois BHeayautopHoi CPC moryT OBITH
HCIIOJIb30BAHbl CEMMHApPCKUE 3aHATUSA, 3a4eTbl, TECTUPOBAHUE, KOHTPOJIbHBIC
paboThl, MATEMATUYECKHUE TUKTAHTBI U AP.

Kpurepusimu onienku pe3ynbraTtoB BHeayautopHoit CPC aBnsrorcs:

— YPOBEHb OCBOEHUS yUeOHOI0 MaTepuaia;

— yYMEHHME WHCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA IIPU  BBIIOJIHEHUU
IIPAaKTUYECKUX 3a/1a4;

— 000CHOBAHHOCTb U YETKOCTh M3JI0’KEHUSI OTBETA;

— oopmiIeHHE MaTepHaia B COOTBETCTBUU € TPEOOBAHUSMH.

Kontpons pesynpratoB BHeaynutopHoil CPC MOXET OCyIIeCTBIASATHCS B
npenenax BpPEMEHM, OTBEJACHHOIO Ha oOsi3aTelbHbIe ydeOHble 3aHATUS U
BHeayauTopHyt0o CPC, MOXKET NMpoXoIuTh B MUCbMEHHOW, YCTHOW WM CMEIIAHHOW
dopme, ¢ pencTaBlIeHUEM TPOAYKTAa TBOPUECKOM 1€ATENBHOCTH CTY/IEHTA.

Buanl CPC:

— MO0 OBJAJEHUI0 3HAHWSIMM: aHAJM3 TEKCTa y4YeOHHKA, IOMOTHUTEIHLHOMN
JUTEpaTyphl, COCTABJICHUE TIJIaHA,

— MO0 3aKpeIUIeHHI0 W CHCTeMAaTH3alMu 3HAHHWIi: paboTa C KOHCIIEKTOM
JeKnuu, pabota C Y4eOHUKOM, JOTOJHUTEIBHOW JUTEpaTypod, IOATOTOBKA
JIOKJIAJI0B;

— 1o (P)OpMHUPOBAHMIO YMEHHUI M HABBIKOB: PEIICHUE MTPOOIEMHBIX BOIIPOCOB
IIPU TIOJITOTOBKE K DK3aMCHY.

IIpumepHas TemaTuka pedeparosn:

HenpepwiBHbie 1podwu.

[IpuMeHeHUE CIOKHBIX POLIEHTOB B JKOHOMHUYECKUX pacueTax.
[TapannenbHOE IPOEKTHUPOBAHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTHKE.
BekTtopHoe 3a1aHue MpsAMBIX U IUIOCKOCTENW B MPOCTPAHCTBE.
CrnoxeHre rapMOHUYECKUX KOJICOaHMIA.

['paduueckoe penienne ypaBHEHUN 1 HEPABEHCTB.
[IpaBuiibHBIEC U TOTYNPABUIBHBIE MHOTOTPAHHUKH.

. KoHnueckue ceyeHurst 1 uX IPUMEHEHNUE B TEXHHUKE.

10 [Tonsitne nuddepeHnmana u ero MPUIOKESHHUS.

11.Cxembl HOBTOpPHBIX UCTIbITaHUN BepHysu.
12.VccnenoBanue ypaBHEHUH U HEPABEHCTB C TAPAMETPOM.

©CoNoOO~WNE
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2.4.5. llepevyeHb Y4eOHO-METOIMYECKOr0 00ecnedeHUsl VISl CAaMOCTOSATe/IbHO padoThl
o0y4aromuxcs 1o JMCHHILIMHE

Ha camocTtosarenbayo paboTy oOydaromuxcsi OTBOAUTCS 64 yaca ydeOHOTO BPEMEHH.

Hanmenosaunune

paziena, TEMBI,

Buga CPC

[Tepeuenn y4eO0HO-METOIUYECKOTO obecrieueHust
JTUCITUTUTHHBI TIO BBITIOJTHEHUIO CAMOCTOSTEIIBHON paOOThI

2

3

BBenenue.

1.boromono, H. B. Marematuka : y4eOHHMK s
cpeaHero mpodeccuoHanpHoro obpasoBanus / H. B.
boromonos, Il. U. Camoiinenko. — 5-e u3j., nepepad. u
non. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(TlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexxum JIOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. Maremaruka:
anreOpa ¥ HayaJla MaTeMaTHYECKOTO aHajin3a, reoMeTpus
[Texct] : ydeOHWUK IS UCIOJB30BaHUS B y4eOHOM
npoiiecce obpazoBatenbHbIX yupexaeHuin CIIO nHa 06asze
OCHOBHOTO 00111er0 00pa3oBaHUsl C MOJTYUYCHHEM CPEIHETO
obmiero oo6pazoBanus / M. U. bammakos. - 4-e uzj., cTep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : wum -
(ITpodeccuonanpHoe obpazoBanue. OOIIE00pa30BATEILHBIC
nucouiiaael). - ISBN 978-5-44

AureOpa

1.boromono, H. B. Marematuka : y4eOHHMK s
cpeaHero mpodeccuoHaapHoro obpazosanus / H. B.
boromomnos, II. 1. Camoiinenko. — 5-e uzn., mnepepad. u
nomn. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(TlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexum JOCTyTa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HWBanoBuu. Martemaruka:
anrebpa ¥ Havajla MaTEeMaTHYEeCKOrO aHaju3a, TeOMEeTpHs
[TekcT] : yd4eOHMK JUIS HCIOJIB30BAaHUA B y4YeOHOM
nporiecce obpaszoBarenbHbIX yupexaenuin CIIO Ha 6aze
OCHOBHOTO 001IIero 00pa30BaHUs C MOJYyYEHHUEM CPEIHETO
obmero oopazoBanms / M. U. bammakos. - 4-¢ u3a., crep. -
MockBa : Axkagemusa, 2017. - 253 c¢. : wum -

(ITpodeccuonanpHoe 0O6pazoBanme. OOIIE00pa30BATEILHBIC
muctuuruinabl). - ISBN 978-5-44

YpaBHeHus
HEpaBeHCTBA

"

1.boromonoB, H. B. Maremarnka : yd4eOHHK s
cpeaHero mpodeccuoHaapHoro obpasosanms / H. B.
boromornos, Il. 1. Camoiinenko. — 5-e u3a., mepepad. u
norn. — Mocksa : M3narensctBo FOpaiit, 2020. — 401 ¢. —
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

:(Ilpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-
0/7878-7. — Pexxum JIOCTyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk MeanoBuu. Maremaruka:
anrebpa W Havaja MaTeMaTHYECKOro aHaju3a, TeOMEeTpHs
[TekcT] : y4eOHMK JJIsI HCMOJB30BaHUS B Yy4eOHOM
npouecce obpaszoBarenbHbix yupexaeHuid CIIO na Gaze
OCHOBHOTO 00111eT0 00pa3oBaHusl C MOJTYUYECHHEM CPEIHETO
oOmero oopazoBanus / M. U. bammakos. - 4-e u3n., crep. -
MockBa : Axagemwums, 2017. - 253 c¢. : wuml -
(ITpodeccuonanpHoe ob6pazoBanue. OOIIE00pa30BATEIHLHBIE
nuctuiinael). - ISBN 978-5-44

OCHOBBI
TPUTOHOMETPUH

1.boromono, H. B. Marematuka : yueOHUK aJid
cpeaHero mpodeccuoHanpHoro obpazoBanus / H. B.
boromonos, Il. U. Camoiinenko. — 5-e uzz., nepepad. u
non. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(TlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexum JIOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. Maremaruka:
anreOpa ¥ HayaJla MaTeMaTHYECKOTO aHajin3a, reoMeTpus
[Tekct] : y4ueOHUK Ui UCIOJIb30BaHUS B y4eOHOM
nporecce obpaszoBarenbHbiXx yupexaenuid CIIO na Oaze
OCHOBHOT'O 0011Iero 00pa30BaHUs C MOJYyYEHUEM CPEIHETO
obmiero oo6pazoBanus / M. U. bammakos. - 4-e uz., cTep. -
MockBa : Axagemmsa, 2017. - 253 ¢ : wum -
(ITpodeccuonanpHoe obpazoBanue. OOIIE00pa30BATEIHLHBIC
nucuurmuinabl). - ISBN 978-5-44

DyHKUUH, UX
CBOMCTBA U
rpadpuxu

1.boromono, H. B. Marematuka : yd4eOHHMK s
cpeaHero TmpodeccuoHaapHoro obpasosanus / H. B.
boromomnos, II. 1. Camoiinenko. — 5-e uzn., mnepepad. u
nomn. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(ITpodeccuonanpuoe obpazoanme). — ISBN 978-5-534-
07878-7. — Pexxum JIOCTyTIa
https://urait.ru/book/matematika-449006

Hauana
MATEMATHYECKO
ro aHAJIN3a

1.boromonoB, H. B. Maremarnka : yd4eOHHK s
cpenHero mpodeccuonanpHoro obpasosanms / H. B.
boromonos, Il. . Camoiinenko. — 5-e¢ m3z., mepepad. u
nomn. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(ITpodeccuonanvuoe obpazosanme). — ISBN 978-5-534-
07878-7. — Pexum JIOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HBanoBnu. MaremaTuka:
anreOpa M Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHs
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

[TekcT| : ydeOHHMK /IS HCIOJL30BaHUA B y4eOHOM
npouecce odOpaszoBarenbHbiXx yupexaeHuid CIIO Ha 0Oaze
OCHOBHOTO 00111eT0 00pa30BaHUs C MOJYYEHUEM CPEIHETO
oOmero odpazoBanus / M. U. bammakos. - 4-e u3z., crep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : wum -
(ITpodeccuonanpuoe obpazoBanue. OOIIE00pa30BATEIHLHbIC
nucouiinael). - ISBN 978-5-44

KomOunaropuka
, CTATHCTHKA H

1.boromono, H. B. Marematuka : y4eOHUK ISt
cpeaHero mpodeccuoHanpHoro obpazoBanus / H. B.
boromonos, Il. U. Camoiinenko. — 5-e uzj., nepepad. u
non. — Mocksa : U3parensctBo FOpaiit, 2020. — 401 ¢. —

zzopml . |:(Ilpodeccuonanvuoe ob6pazoBanue). — ISBN 978-5-534-
PONTHOCTEH 107878.7. — Pexxum JIOCTyTIa

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

1.boromono, H. B. Marematuka : yueOHUK aJid

cpeaHero mpodeccuoHanpHoro obpasosanus / H. B.

boromornos, II. . Camoiinenko. — 5-e uzz., mepepad. u

non. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —

:(TlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-

07878-7. — Pexum JIOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HWBanoBuu. MaremaTuka:

I'eomeTpus anrebpa ¥ Havaja MaTeMaTHYEeCKOro aHajn3a, TeoMeTpHs

[Tekcr] : ydueOHUK I UCIOJIB30BaHUS B y4eOHOM
nporecce obpaszoBarenbHbiXx yupexaenuid CIIO na Oaze
OCHOBHOT'O 00111ero 00pa30BaHUs C MOJYyYEHHUEM CPEIHETO
obmero oopazoBanus / M. . bammakos. - 4-¢ 3., cTep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : wum -
(ITpodeccuonanpHoe oO6pazoBanue. OOIIE00pa30BATEILHBIC
nucuuruinabl). - ISBN 978-5-44
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

Oco0eHHOCTh (penepaibHBIX TOCYJAapCTBEHHBIX OOpa30BaTENIbHBIX CTaHAAPTOB
o0pa3oBaHusA — ATO HUX JAEATEIbHOCTHBIA XapakTep, KOTOPHIA CTaBUT TIJIABHOU
3a/1layeil pa3BUTUE JTMYHOCTH 00yYaroIIEerocs.

[locTaBnenHass 3ajada TMO3BOJSET MPEBPATUTh TPAJULHUOHHOE OOyYEHHE,
HaIpaBJICHHOE Ha HAKOIUICHUE 3HAHWM, yMEHUH, HAaBBIKOB, B IPOLIECC Pa3BUTHUSA
JUYHOCTU CTYACHTa, a HUMEHHO BHEJIPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTMH. YXOA OT TPaJULMOHHOTO 3aHATHS YEPE3 HCIIOJIB30BAaHUE B IPOLECCE
00y4eHHsI HOBBIX TEXHOJIOTHI MMO3BOJISIET YCTPAHUTH OJIHOOOpa3re 00pa3oBaTeIbHON
Cpellbl U MOHOTOHHOCTh Y4€OHOro mpolecca, CO3/1acT YCJIOBUS JJii CMEHbI BHJIOB
NEATEbHOCTH oOyyJarommxcs, MO3BOJIHUT peanu3oBaTh IPUHIUIIBI
30poBbecOepekeHus. PexkoMmeHayeTcss OCyIIeCTBISATh BbIOOP TEXHOJOTHHU B
3aBUCUMOCTH ~ OT  NPEIMETHOTO  COJEpXaHus, Uelel  3aHATUs,  YPOBHS
NOJTOTOBJIEHHOCTH  OOYYalolUMXCs,  BO3MOXKHOCTHM  YJIOBJIETBOPEHHUS]  HX
o0pa3oBaTeIbHBIX 3alPOCOB M UX BO3PACTHOM KaTErOpHH.

B ycnoBusax peanuzanmu tpedoBanuiit ®I'OC Hambosnee akTyaqbHBIMH TIPH
U3YYCHUH MaTeMaTUKU CTAHOBSATCS CIEAYIOIIe 00pa3oBaTeIbHbIE TEXHOIOTUH:

1) TMYHOCTHO-/ICATEIbHAS TEXHOJIOTHS;

2) urpoBasi TEXHOJIOT U,

3) pa3BuBaroas TEXHOJIOT U,

4) 3mopoBbecOeperaronas TeXHOJIOTHS;

5) “HPOKOMMYHHMKAIIMOHHASI TEXHOJIOTHS.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHH NPHU MPOBEACHUM JIEKIM A

No Tema Buabsl npuMeHsieMbIx Kox-Bo
00pa3oBaTeIbHBIX TEXHOJIOTHI| dac

1 2 3
1. BBenenue JInyHOCTHO-IEATENbHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHS
2. Tema 1.1. Pa3zButue OHATHUS O YHCIIE JInuyHOCTHO-IEATENbHAS 2
TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tewma 1.2. Kopnu, crernenu u jorapudmpl JInuHocTHO-AEATENbHAS 6
TEXHOJIOTHSI;
pPa3BUBAOIIAS] TEXHOJIOTUS
4, Tema 2.1. YpaBHEHHS U CUCTEMBI ypaBHEHUN JInynoCTHO-AEATENbHAS 2
TEXHOJIOTHSI,
pa3BUBaIONIAsi TEXHOJIOTHUS
5. Tema 2.2. HepaBeHnctBa JIN9YHOCTHO-esATeNbHAS 2
TEXHOJIOTHSI,
pa3BUBAIOIIAS] TEXHOJIOTUS

N |~
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Tema 3.1. OCHOBHBIE TTOHATHS

JIny"OCTHO-IEATENHLHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS TEXHOJIOTUS

1. Tema 3.2 OcHOBHBIE TPUTOHOMETPUUYECKUE JInunocTHO-AEATENbHAS
TOKJIECTBA TEXHOJIOTUS;
pa3BUBaONIasi TEXHOJIOTUS
8. Tema 3.3 IIpeoOpa3oBanus IPOCTEHIINX JInuHOCTHO-AEATENbHAS
TPUTOHOMETPUYECKUX BBIPAKEHUN TEXHOJIOTUS;
pa3BHBaloONIasi TEXHOJIOTUS
9. Tema 3.4. TpuroHoMeTpruyeCKUe ypaBHEHUS U JInunocTHO-AEATENBHASA
HEpaBEHCTBA TEXHOJIOTUS;
pa3BHBaroONIasi TEXHOJIOTUS
10. Tema 4.1 @ynkuun. CBoicTBa QyHKIIHMA. JInuyHOCTHO-AEATENbHAS
OO6parnbie QyHKIT TEXHOJIOTHS;
pa3BHBalONIasi TEXHOJIOTUS
11. Tema 4.2. CreneHnble, moKa3aTelbHbIE, JImuaOCTHO-AeITeILHAS
Jorapu(pMUYEcKue U TPUTOHOMETPUUECKHE TEXHOJIOTUS;
¢ynxuu. OOpaTHbIe TPUTOHOMETPUYECKHE pa3BUBAarOIas TEXHOJIOTUS
byHKIIIN
12. Tema 5.1. ITocneqoBaTeILHOCTH. JINYHOCTHO-IesATELHAS
TEXHOJIOTHUS;
pa3BUBAIOIIAsL TEXHOJIOT s
13. Tema 5.2. [IponsBoanHas JINYHOCTHO-IesATENRLHAS
TEXHOJIOTUS;
pa3BUBAIOIIAsl TEXHOJIOT U
14. Tewma 5.3. [lepooOpa3Has u UHTETpa JInuHOoCTHO-AEATENbHAS
TEXHOJIOTUS;
pa3BUBAIOIIAsL TEXHOJIOT U
15. Tema 6.1 D1eMeHTBI KOMOMHATOPUKH JInyHOCTHO-IEeATENLHAS
TEXHOJIOTUS;
pa3BUBAIOIIAsl TEXHOJIOT U
16. Tema 6.2. D1eMEeHTBI TEOPUH BEPOSITHOCTEN JInuHoCcTHO-AEATENBbHAS
TEXHOJIOTUS;
pa3BUBAIOIIASL TEXHOJIOT S
17. Tema 6.3. DieMeHTHI MATEMATUUECKOM JInyHOCTHO-IEATENbHAS
CTaTUCTUKH TEXHOJIOTHUS;
pa3BUBAIOIIAS TEXHOJIOTHS
18. Tema 7.1 KoopauHaTbl U BEKTOPbI HNuboxoMMyHUKAIIHOHHAS
TEXHOJIOTHUS;
3I0pOoBBecOeperaronas
TEXHOJIOT U
19. |Tema 7.2. IIpsimble U TJIOCKOCTH B IPOCTPAHCTBE HNuboxoMMyHUKAIIMOHHAS
TEXHOJIOT U,
3/10poBbecOeperaroas
TEXHOJIOTHsI
20. Tema 7.3. MHOrorpaHHUKH NHpOKOMMYHUKAIIMOHHAS
TEXHOJIOT U,
3/10poBbecOeperaronas
TEXHOJIOTHsI
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21,

Tema 7.4. Tena u NOBEPXHOCTH BpaILCHUS

WNnpoxoMMyHHUKaIMOHHAS
TEXHOJIOTHUS;
3/I0pOBbecOeperaronas
TEXHOJIOTHUSI

22,

Tewma 7.5. I3MepeHust B reoMeTpun

WNnpoxoMMyHHUKaIMOHHAS
TEXHOJIOTHUS;
3710poBBecOeperaronas
TEXHOJIOTHUSI

3.2. O0pa3oBaTe/bHbIC TEXHOJOIMH MPH MPOBEACHUU NMPAKTHYECKUX 3AHATHH

Ne

Tema 3auaTus

Bunbl mpuMeHsieMbIx
00pa3zoBaTeIbHBIX
TEXHOJOTHUI

Koa.
yac

Bsenenue

JImuaOCTHO-AeITeILHAS
TEXHOJIOTH,
pa3BUBAIOIIAS TEXHOJIOTUS

Tema 1.1. PazBurne nmoHATUS O YUCIIE

JImaaOCTHO-AeITenEHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

Tema 1.2. Kopau, ctenenu u gorapugpmsl

JImaaOCTHO-AeITenEHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

12

Tema 2.1. YpaBHEHUS U CUCTEMBI YPaBHEHUI

JInyHOCTHO-IEeATENRLHAS
TEXHOJIOTH;
Pa3BUBAOIIAs TEXHOJIOTUS

Tema 2.2. HepaBeHncTBa

JInyHOCTHO-IEeATENLHAS
TEXHOJIOTH;
Pa3BUBAOIIAS TEXHOJIOTUS

Tema 3.1. OcHOBHEIE TIOHATHS

HI/I‘IHOCTHO'I[CHTeJ'II)HaH
TCXHOJIOTHA,
pa3BuBaronias TCXHOJIOI'usd

Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKUE
TOXJIECTBA

HH‘IHOCTHO'I[CHTGJ'II)H&H
TCXHOJIOI'UA,
Ppa3BHBArOIIAaA TCXHOJIOT'UA

Tema 3.3 [IpeoOpa3zoBaHus MPOCTEHIIIMX
TPUTOHOMETPUUECKUX BBIPAKECHUN

JIN4HOCTHO-AesITeIbHAS
TCXHOJIOI'UA,
Ppa3BHBArOIIAaA TCXHOJIOT'UA

Tema 3.4. TpUroHOMETpUYECKUE YPABHEHUS U
HEPAaBEHCTBA

JIMYHOCTHO-IeATEIbHAS
TCXHOJIOTHA,
pa3BuBaroniasa TCXHOJIOT'UA

10.

Tema 4.1 @dynkuuu. CoiicTBa QyHKIUI.
OO6patHble QyHKIMH

JIMYHOCTHO-IesATEIbHAS
TCXHOJIOTHA,
pa3BuBaroniasa TCXHOJIOT'UA
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11. Tema 4.2. CreneHHble, NOKa3aTelbHBIE, JInuaOCTHO-ACITEeILHAS
norapuMUUECKre U TPUTOHOMETPUIECKIEC TEXHOJIOTHSI,
¢dysakuu. OOpaTHbIE TPUTOHOMETPUIECKIEC Pa3BUBAIOIIAS TEXHOJIOTUS

byHKIIIN

12. Tema 5.1. IlocnemoBaTenLHOCTH. JImuaOCTHO-AeITeILHAS

TEXHOJIOTHS;
pa3BUBarONIas TEXHOJIOTHUS

13. Tema 5.2. [IpousBogHas JInaHOCTHO-IEeITeAbHAS

TEXHOJIOTHS;
pa3BUBArONIas TEXHOJIOTHUS

14. Tewma 5.3. [lepBooOpa3Has u UHTETpa JlnuHoCTHO-ACSTENbHAS

TEXHOJIOT U,
pa3BUBarOIIas TEXHOJIOTHUS
15. Tema 6.1 D1eMeHTBI KOMOUHATOPUKH JIMYHOCTHO-IeATeIbHAS
TEXHOJIOT U,

Pa3BUBAOIIAS] TEXHOJIOTUS

16. Tema 6.2. D1eMeHTBI TEOPUH BEPOSITHOCTEN JInuHOCTHO-AEATENbHAS
TEXHOJIOTH;

Pa3BUBAOIIAS] TEXHOJIOTUS

17. Tema 6.3. DneMeHTH MaTEMaTHICCKOM JIMYHOCTHO-IeATeIbHAS
CTaTUCTHKH TEXHOJIOTH;

pa3BUBAIOIIAS TEXHOJIOTUS

18. Tema 7.1 KoopauHaThel 1 BEKTOPbI JIMYHOCTHO- eI TeIbHAS

TEXHOJIOTHSI,
pa3BUBAIOIIIAS TEXHOJIOTUS
19. Tema 7.2. [IpssMbl€ U IIIOCKOCTH B TPOCTPAHCTBE JInuHOCTHO-AEATENBbHAS
TEXHOJIOTHSI,

pa3BUBAIOIIAS TEXHOJIOT U

20. Tema 7.3. MHOrorpaHHHKH JIMYHOCTHO- e TeIbHAS
TEXHOJIOTHSI,

pa3BUBAIOIIAS TEXHOJIOTUS

21. Tema 7.4. Tena u nOBEpXHOCTH BpalllCHUS JIMYHOCTHO- e TeIbHAS

TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

22 Tema 7.5. I3MepeHUst B TEOMETPUU JIN4HOCTHO-AesITeIbHAS

TCXHOJIOI'UA,
Ppa3BHBArOIIAaA TCXHOJIOT'UA
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4. YCJIOBUSA PEAJIM3ALIMU TPOI'PAMMBI JUCHUIIJIMHBI

4.1. MarepuaJibHO-TeXHHYeCcKasi 0a3a, He00OXoAMMAasA VISl OCYLIECTBJICHHS
00pa30BaTeJbLHOI0 MPOoLEcca M0 AUCHUIINHE

PG&HI/ISaHI/IH y‘lC6HOI>i AUCHUIITIMHBI OCYHICCTBIIACTCA B KaOuHeTe MaTEMAaTHUKH,

yi. Jlumutposa, 200, aya. 405.

O6opynoBaHue yuyeOHOTro KabuHeTa:
CrienUaIM3upOBaHHas MeOeNIb M CUCTEMBI XpaHEeHHS (JI0cKa KJIacCHasl, CTOJ U
CTYJI YUUTEJIsI, CTOJIBI M CTYJIbsI yUEHUUYECKHUeE, MKadbl 1JIsI XpaHEHUS Y4eOHBIX
nocoOUii, CUCTEMbI XpaHEHUS TAOJIHI] U TUIAKATOB);
TEXHUYECKHUE CPeJICTBA 00yueHus (pabouee MEeCTO YUHUTEIIs: KOMITbIOTEP
YUHTEIIS, BUACOTPOCKTOP, IKpaH, nuiieH3nonHoe [10);
JIEMOHCTPAIMOHHBIE YUeOHO-HArJISAHbIE TOCOOUS (KOMIUIEKTHI CTEHIOB,
KOMIUIEKTBI TaOJHII, MOPTPETHI BHIJAIOIINXCSI MATEMATUKOB, KOMILJICKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMHU JICPIKATEIISIMH );
AJIEKTPOHHBIE CPEACTBA 00yUeHHUs (KOMIUIEKT BUICO(PUIHEMOB).

4.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOIO O00ecreYeHus!

1.

2.

Omnepanuonnas cucrema Microsoft Windows 10 (mor. Ne23—-ADd/223-
®3/2019);

[Taker mporpamm Microsoft Office Professional Plus (mor. Ne23—AD®/223-
®3/2019);

7-zip GNULesser General Public License (cBoOGomHOe mporpaMmmMHOe
obecrieueHue, He OTPAaHUYCHO, OECCPOUHO);

Wutepner Opayzep Google Chrome (6ecriaTHoe mporpaMmMHoOe oOecrieueHue,
HE OrpaHU4eHO, 0€CCPOUHO);

K-Lite Codec Pack — ynuBepcanapHbIli HAO0OpP KOAEKOB (KOIHPOBIIHKOB-
JICKOMUPOBITUKOB) M YTWIHT JJs TpocMoTpa W 0O0paboOTKH aymmo- u
BuseodaitioB (OecriaTHOE NpPOrpaMMHOE OOecIieueHrne, He OTPaHUYCHO,
OeccpouHo);

WinDjView — mporpamma st mpocmotpa (aitoB B hopmare DIV u DjVu
(cBOOOIHOE TIPOTPaMMHOE 0OecTIeYeHre, He OTPAaHUYECHO, OECCPOUHO);

Foxit Reader — mnpukiamHoe mporpaMMHOe oOOecIledeHHe ISl MPOCMOTpa
ANIEKTPOHHBIX JOKyMEeHTOB B crtaHmapre PDF (GecratHoe mnporpammHoe
oOecrieueHne, He OTPAHNYCHO, OECCPOTHO)
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5. MEPEYEHb OCHOBHOM U JONOJHUTEJIbHON YYEFHOU JIUTEPATYPHI,
HEOBXOJIUMOM JIJIsI OCBOEHUA JUCITATLIAHBI

5.1. OcHoBHas IUTEpaTypA:

l.boromonoB, H. B. Maremaruka : y4yeOHUK [JJiI  CPEIHETO
npodeccuonansHoro obpazosanust / H. B. boromonos, II. M. Camoiinenko. — 5-e
u3n., nepepab. u gomn. — Mocksa : M3parensctBo FOpaiit, 2020. — 401 c. —
‘(IMpodeccuonanproe oOpasoBanue). — ISBN 978-5-534-07878-7. — Pexum

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

2. bammakoB, Mapk HBanoBuu. MaremaTuka: anrebpa U Hayaia
MaTeMaTHYeCKOTO aHanmmu3a, reoMeTpust [TekcT| : yd4eOHWK JIs MCIOJb30BaHUS B
ydeOHOM Tiporiecce oOpa3zoBareabHbIX yupexacHuii CI1O Ha 6a3ze 0CHOBHOTO OOIIETO
o0Opa3oBaHUs ¢ MOJIYYCHUEM CpelHero oo1iero oopa3zosanus / M. W. bammakos. - 4-¢
u3n., crep. - MockBa : Axamemus, 2017. - 253 c. : wi - (IlpodeccuonanpHoe
obOpazoBanue. O0eoopazoBarenbHbie qucuIuinHbl). - ISBN 978-5-44

3. bammakoB, Mapk HBanoBuu. Maremaruka: anreOpa u Hadana
MaTEeMaTHYECKOTO aHajau3a, reomeTpus [TekcT] : 3ajauHuk : yueOHOE mocoOue s
UCIIOJIb30BaHMS B y4eOHOM Iporiecce oOpazoBarenbHbIX yupexacHuit CI1IO Ha Oasze
OCHOBHOTO 00IIIeTO 00pa30BaHUsI C MOTYUYSHHEM CpeHero odmero oopazoanus / M.
N. bammakos. - 4-e wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -
(ITpodeccuonanbHoe obpazoBanue. OOIIe0Opa3oBaTenbHble AUCHUIUIMHBL). - ISBN

978-5-4468-5127-0 68-5988-7

5. 2 lomosiHUTEIbHAS JIATEPATYpA:
1. baBpun, M. M. MaremaTtnka : y4eOHUK M TPAKTHKyM JUIS CPEIHETO

npodeccruonaapHoro oopasosanus / . U. bapun. — 2-e¢ usn., nepepad. u gom. —
MockBa: WMzparensctBo IOpaiit, 2020. — 616 c¢. — (IIpodeccuonanpHoe
obpazoanue). — ISBN  978-5-534-13068-3. — Pexum  pgocrtyma

https://urait.ru/book/matematika-449045

2. boromonos, H. B. Ilpaktudeckue 3aHsTHs 10 Marematuke B 2 4. Yacts 1 :
yaeOHOe mocoOue i cpeaHero mnpodeccruoHanbHoro obpaszoBanus / H. B.
boromoinos. — 11-e u3a., mepepad. u mon. — Mocksa: MznarenbctBo FOpaiit, 2020.
— 326 c. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-08799-4. —
Pexxum moctyma :https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-
chast-1-449005

3. . boromomnos, H. B. IIpaktuueckue 3anaTust mo Mmatematuke B 2 4. Yactp 2 :
ydgeOHOe mocobme s cpelaHero  mpodecCHoHANbHOTO  oOpazoBanust  /
H. B. boromonos. — 11-e u3n., nepepad. u non. — Mocksa: M3aatensctBo FOpaiiT,
2020. — 251 c. — (IIpodeccuonanproe obpazopanne). — ISBN 978-5-534-08803-8.
— Pexum moctyna : https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-
2-ch-chast-2-449004
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5.3. Ilepuoanuyeckue U3IaHMs:

1. )Kypnan Maremaruka B IIKOJIE

2.OnexrponHas oubnuoreka "N3narensckoro noma "['peOeHHUKOB"
(www.grebennikon.ru);

3 .ba3bl nannbix komnanuu «Mct Boroy (http://dlib.eastview.com).

5.4. Ilepeyenn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOMN CeTH
«/HTEepHET», HEOOXOAMMBIX /IVIS1 OCBOCHUS AU CIUTIUHBI

1.

2.
3.

8.

9.

MuHucTepcTBO HaykM U Bblcuiero obOpaszoBanus  Poccuiickoit
®deneparuu_(https://minobrnauki.gov.ru/);

denepanbHblii mopran "Poccuiickoe obpasosanue” (http://www.edu.ru/);
Nudopmarmonnas cuctema "EnuHoe OKHO TOCTyIma K 00pa3oBaTelbHBIM
pecypcam" (http://window.edu.ru/);

Enunas  komnmekius — mudpoBbIX  00pa3oBaTebHBIX  PECypCcoOB
(http://school-collection.edu.ru/);

denepanbHblii  MEHTp HH(POPMAIMOHHO-00PAa30BATCIIBHBIX PECYPCOB
(http://fcior.edu.ru/);

Oo0pa3zoBatenbHblil moptan "Yueba" (http://www.ucheba.com/);

ITpoekT ['ocymapcTBEHHOTO0 WHCTUTYTa PYCCKOTO si3bika wMeHH A.C.
ITymkuna "O0pazoBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snexkrponnas o6udaunoreka (HIB) (http://www.elibrary.ru);
HarmonanbHas snextponnas 6udanoreka (http://u36.pd/);

10.KubepJlennnka (http://cyberleninka.ru/).
11.CrpaBouyHO-UH(POPMAITMOHHBIN nopTal "Pyccknit S3bIK"

(http://gramota.ru/);

12.Cayx0a TeMaTHYECKHUX TOJIKOBBIX cioBapeit (http://www.glossary.ru/);
13.CnoBapu u suiukioneauu (http://dic.academic.ru/);
14. Koncynprant Ilmoc - copaBouyHas MpaBoBas cUCTEMa (JOCTYN IO

JIOKAJIbHOM CETH)
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6. METOMUUYECKUE YKA3AHMS JJ151 OBYUAIOLUXCS MO
OCBOEHMIO JUCLUANIAHBI

JlucuunnyHa npeaycmMaTpyuBaeT JEKIMOHHBIE U IIPAKTUYECKUE 3aHATHA.

VYcneniHoe n3yueHue Kypca TpeOyeT moceiieHust JISKIUi, akTUBHON paboThI Ha
MPAKTUYECKUX 3aHATHUSAX, BBINOJTHEHHE BCEX YYEOHBIX 3aJaHUs MpernojaBaTels,
O3HAKOMJICHUE C OCHOBHOM U JIOIIOJIHUTEIbHOMN JTUTEPATyPOi.

Bo BpeMs Jiekuu CTYIEHT JOJDKEH BECTU KOHCIIEKT.

PaboTa ¢ KOHCHIEKTOM JEKUMUA MPEIoiaraeT MpoCMOTpP KOHCIIEKTa B TOT Ke
neHb mnocie 3aHATud. [Ipm 3TOM HE0OXOAMMO MOMETUTHh MaTepuabl KOHCIEKTa,
KOTOpBI€ BBI3BIBAIOT 3aTpylHEHUs Mg noHuMmaHus. [lpu sTtom oOywarouiuiics
JNOJDKEH CTaparbCsi HAWTU OTBEThl HAa 3aTPYAHUTENIBHBIE BOIIPOCHI, HCIIOJIb3YS
pEKOMEHyeMYI0 IuTepaTypy. Eciin eMy caMoCTOsITeIbHO HE YJal0Ch pa3o0paThes B
MaTepuae, Heo0X0IUMO CPOPMYIUPOBATH BOMPOCH U OOPATUTHCS 3a MOMOUIBIO K
MPENo/IaBaTEII0 Ha KOHCYJIbTAIIUU WU OJIMDKAMIIeH JICKIUU.

OOyuaroieMycsi HeOOXOUMO PEryJsipHO OTBOJUTH BpeMs Jis MOBTOPEHUS
IPOMIAEHHOIO MaTepuaia, MpoBepsAs CBOM 3HAHMS, YMEHHUS U HABBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

IIpakTnyeckue 3aHATHUSI COCTaBISAIOT BaXHYK 4YacTh NpodeccroHaIbHOM
NOATOTOBKU CTyAeHTOB. OCHOBHAs LE€Jb NPOBEACHUS MNPAKTUYECKUX 3aHATHUA —
dbopMHUpOBaHUE Yy CTYACHTOB AaHAJUTHYECKOTO, TBOPYECKOIO MBIIUICHUS IyTEM
NpUOOPETEHUS MPAKTHUECKUX HaBBIKOB.

Metoanueckue yKa3aHus K IPAKTUYECKUM 3aHATUAM 110 JUCLUIUIMHE HAPSIAY C
paboueit mporpaMMoi U rpaukoM yuyeOHOTro Mpoiecca OTHOCATCS K METOIUYECKUM
JOKYMEHTaM, ONpPEIEISIONIMM YPOBEHb OpraHU3allMi U KayecTBa 00pa30BaTeIbHOTO
porecca.

[Ipy moAroToBKE K MPAKTHYECKHM 3aHATHUAM HEOOXOJUMO MPOCMOTPETH
KOHCIIEKTHI JIEKUMW U METOJMYECKHE YKa3aHUs, PEKOMEHJIOBAaHHYIO JIUTEPATYPY IO
JAHHOW TeME; OATOTOBUTHCS K OTBETY HA KOHTPOJIBHBIE BOIIPOCHI.

B Xoxe BBINOJHEHWS WHIMBUIYAJIBHOTO 3aJaHUS IPAKTUYECKOTO 3aHSITHUSA
CTYJIEHT TOTOBUT OT4ET O pabore. B oTueT 3aHOCATCA pe3yiabTaThl BBHIMOJTHEHUS
KaXIOro MyHKTa 3amaHus (rpaduku, TaONMIIBI, pacyeThl, OTBETHl Ha BOIPOCHI
MIYHKTOB 33J]aHUs, PELIEHUE MPUMEPOB U 3ahad U T.i.). 3a 10 MUH A0 OKOHYAHUSA
3aHATHS TPEToJaBareib MPOBEPSICT OOBEM BBIMOJIHEHHOW HAa 3aHATUU pPabOTHl U
OTMEYaeT pe3yJbTaT B paboueM >KypHaJe.

OcraBiirecsi HEBBINOJHEHHBIMU ITYHKTHl 3aJaHUsl MPAKTUYECKOrO 3aHSATHUSA
CTYZEHT 00s13aH J10/1eJIaTh CAMOCTOSTENIBHO.

[Tocne mpoBepku oOT4UeTa NPENOAABATENIb MOXET IMPOBOJWTH YCTHBIM WIIH
MMHUCBMEHHBIM ONPOC CTYAEHTOB JUISI KOHTPOJS YCBOCHHS MMM OCHOBHBIX
TEOPETHUUYECKUX U MPAKTUUECKUX 3HAHUW MO TeME 3aHATHUS (CTYJAEHTHI JOJKHBI 3HATD
CMBICJ TOJYYEHHBIX UMM PE3YyJbTaTOB M OTBEThl HAa KOHTPOJbHbIE Bompochl). Ilo
pesyapTaTaM MPOBEPKM OTYETA U OINPOCA BHICTABIIACTCS OLEHKA 3a IPAKTUYECKOE
3aHATHE.
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CamocrostenbHas padorta ctyneHtoB (CPC) no aucuuruiMHe Urpaer BaKHYIO
pOJIb B XOJI€ BCErO yU4eOHOr 0 Ipouecca.
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7. OHEHOYHBIE CPEJACTBA AJIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacniopT (poHIa OLIEHOYHBIX CPEACTB

OueHouHble  CpelcTBAa  MpeAHA3HAYEHBl JUII  KOHTPOJISI UM OLEHKH
0o0pa3oBaTeIbHBIX JOCTUKEHUN OOYYAIOIIMXCS, OCBOMBIIMX IMpOrpamMMmy y4yeOHOU
JTUCIUIUIMHBI «MaTteMaTukay.

@OHJT OLEHOYHBIX CPEICTB BKJIIOYAET KOHTPOJbHBIE MaTepHalibl IS
MPOBEICHUS  TeKylero KOHTpPoJas B  QopMe MpoBepouHble  PalbOTHI,
CaMOCTOSITEJIbHbIE  pa0OTBl M  KOHTPOJIbHBIE pabOThl U NMPOMEKYTOYHOM
arrecTanuM B hopme dK3aMeHa.

Ieau u 3aqa4u (POHA0B OLIEHOYHBIX CPEACTB

@OHJIbl OLEHOYHBIX CPEICTB CO3JAIOTCA JJIA aTTecTalud OOydYarommxcs ¢
LENbI0 OLEHKHM MX TMEPCOHANBHBIX JOCTH)KEHUM TMOATalmHbIM  TPeOOBAHUIM
cootBercTBytoulei [ITICC3 u npeacrasnsieT co00il COBOKYIHOCTh KOHTPOJIUPYIOIIUX
MaTEpHUAJIOB, TTO3BOJISIIOIINX OIIEHUTh YMEHUS, 3HAHUS, MPAKTUYECKUNA OTIBIT.

@DOHJIbI OLEHOYHBIX CPEACTB MO3BOJIIOT YCTAHOBUTH COOTBETCTBHE YPOBHS
NOJIFOTOBKM CTYJIEHTa Ha KaXIOM JTane oOydeHuss TpeOoBaHMsIM paboueii
IpOrpaMMbl y4eOHOM TUCIUILTAHBI.

3anayamu (POHAOB OLEHOUHBIX CPEACTB SBISIOTCS:

—KOHTPOJb W  YOPaBIEHHE IMPOLIECCOM NPUOOPETEHHUS  CTYACHTAMH
HEOOXOANMBIX 3HaHUHN U YMEHHUH, OTIpe/IeTICHHBIX (benepanbHbIMU
rocyapcTBeHHbIMU oOpa3oBaTenbHbiMM cTaHgapramMu CIIO mo cooTBeTcTBYROLIEH
CHELMATIbHOCTH;

—KOHTPOJb W yIOpaBieHue JocTwxkeHuem nened peanmuszauuun [ITICC3
ONpe/ieNICHHBIX B BHJAE HaOopa o00mUX U NpoPEeCCHOHATBHBIX KOMIETEHLUMN
BBIITYCKHUKOB;

—obecrieyeHue COOTBETCTBUS PE3yNbTaTOB OOyYeHHS 3amadaM OyayIiei
npo¢ecCUOHATBHON AESITENbHOCTH BbIITYCKHHKA.

7.2. Kputepuu ouleHKH 3HAHUI

O11eHKa MMMCHbMEHHBIX KOHTPOJIBHBIX Pab0T 00yYarOIIMXCS 1T0 MaTeMaTHKE:

OTBET OLIEHUBAETCS OMMEMKOU « 5y, €CIN:

— paboTa BBITOIHEHA MTOTHOCTBIO;

— B JIOTHYECKHUX PACCYKICHUIX U 000CHOBAHUH PEIICHUS HET MPOOEIIOB U
OIINOOK;

— B PCIICHUU HET MaTEeMaTHICCKHUX OITMOOK (BO3MOIKHA OJ{HA HETOYHOCTD,
OMHCKa, KOTOpas He SBJISAETCS CIEACTBUEM HE3HAHUS WM HETIOHMMAaHMS y4eOHOTO
Marepuana).

Ommemka «4» CTaBUTCS B CIASIYIOMIMNX CIydasix:
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— paboTa BBIOJIHEHA MTOJHOCTHIO, HO 0OOCHOBAHMS I11Ar0B PEILIECHUS
HEJI0OCTaTOYHBI (€CJIM YMEHUE 00OCHOBBIBAThH PACCYXKACHUS HE SIBISAIOCH
cHeuanbHbIM 00bEKTOM MPOBEPKH);

— JIONYILEHHI OJIHA OIIKOKA UM €CTh JIBa — TPU HEOYETA B BHIKJIAJIKAX,
PUCYHKaX, YepTeKax WK rpapukax (eciiv 3T BUIbI pabOT HE SBISIUCH
crenuaibHbIM 00bEKTOM MPOBEPKHU).

Ommemxa «3» CTaBUTCS, €CIIH:

— JIOmyIeHo Oojee 0HOM omMOKU WK 0oJiee IBYX — TPEX HEJOUETOB B
BBIKJIAJIKAX, UEPTEKaxX WM rpadukax, Ho oOyuaromuiica obnanaer o0sa3aTeNbHBIMU
YMEHUSMHU 110 IIPOBEPSAEMON TEME.

Ommemxa «2» CTaBUTCS, €CIIH:

— JIONYILEHbI CYIIECTBEHHbIE OIIMOKHU, MOKA3aBIIKE, YTO 00yYaloUuics He
oOnagaeT 00s3aTeNbHBIMU YMEHUSMHU 10 JAHHOU TeMe B MOJTHOU Mepe.

OneHka yCTHBIX OTBETOB 00YYaIOIIUXCS [0 MaTeMaTHKE:

OTBET OLIEHUBAETCSI OMMEMKOU «5», €CIIN CTyACHT:

— TOJHO PacKpbUI CO/IEpKaHUE MaTepHuaia B 00beMe, MPeayCMOTPEHHOM
IPOrPaMMON;

— M3JI0KWJI MaTepuaj TPaMOTHBIM A3bIKOM, TOYHO HCIIONIb3Y sl
MaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B OMPEIEIIEHHOM JIOTHYECKOU
MOCJIEIOBATEIbHOCTH;

— TMPaBWIBHO BBIMOJHWI PUCYHKHU, YEPTEXKH, Tpa()UKH, COMyTCTBYIOIINE
OTBETY;

— T0Ka3aJ YMEHHUE WLIFOCTPUPOBATH TEOPHIO KOHKPETHBIMU IPUMEPAMHU,
IPUMEHATH €€ B HOBOM CUTYyallMy MPU BBIIIOJIHEHUN MPAKTUYECKOTO 3a/1aHMUS;

— TPOJEMOHCTPUPOBAJI 3HAHUE TEOPUH PAHEE U3YUEHHBIX COMTYTCTBYIOIINX
TeM, CHOPMHUPOBAHHOCTh M YCTOMYHUBOCTH MCIIOIB3YEMBIX MTPU OTBETE YMEHUHN U
HABBIKOB;

— OTBEYaJ CaMOCTOSITENIbHO, 0€3 HABOSIIMX BOIIPOCOB MPETOaBaTEs;

— BO3MOJKHBI OJIHA — JIBE HETOYHOCTH IIPU OCBEILIEHUH BTOPOCTENIEHHBIX
BOIIPOCOB WJIHM B BBIKJIaJIKaX, KOTOPbIE YUYEHHUK JIETKO UCIIPABUII MIOCIIE 3aMEUYaHUs
YUHTEIS.

OTBeT OLICHUBAETCS OMMEMKOU «4», €CIIN YOBJIETBOPSET B OCHOBHOM
TpeOOBaHUSAM Ha OLICHKY «5», HO IPU 3TOM UMEET OJAMH U3 HEJJOCTATKOB:

— B U3JIOKEHUU JOMYIIEHbI HEOOIbIINE TPOOEbl, HE UCKA3UBIIEE
MaTeMaTU4YeCKOE COAEPKaHUE OTBETA;

— JIONYILEHBI OJINH — JIBA HEJIOYETA [IPU OCBEIIEHUN OCHOBHOI'O COAEP/KaHUS
OTBETA, UCIIPABIICHHBIE MTOCJIE 3aMEYaHUs MIPENoAaBaTes;

— JIONYIIEHbI OIIMOKa Uiy OoJsiee IByX HEJIOUETOB IPH OCBEILEHUN
BTOPOCTENEHHBIX BOMPOCOB WJIU B BBIKJIAJKaX, JIETKO UCIPABICHHBIE MTOCTIE
3amMeYaHus MPernoJaBaTes.

Ommemxka «3» CTaBUTCS B CIEAYIOLUX CIydasx:

— HENOJIHO PacKphITO COJIepKaHUE MaTepraa (CoAepKaHue U3JI0KEHO

(dbparmeHTapHO, HE BCEra MOCJIeI0BATENIbHO), HO MTOKa3aHOo 00lllee MOHUMaHue
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BOIIPOCA U IPOJEMOHCTPUPOBAHBI YMEHHUS, TOCTATOYHBIE ISl YCBOEHUS
MIpOrpaMMHOro Matepuana (onpeaeneHsl « TpeOoBaHUAMU K MaTEMAaTUYECKON
MOATOTOBKE OOYYAIOMIMXCS» B HACTOSIIEH MporpaMMe 1o MaTEMaTHKE);

— HMMEJIUCh 3aTPYAHEHUS WM JOMYLIEHbl OITMOKU B ONPEIETICHUU
MaTeMaTU4YeCKO TEpPMHUHOIOI MU, YEPTEkKaX, BHIKIIAKAX, UCIIPABIICHHbIE TIOCTIE
HECKOJIBKHUX HaBOJSIIMX BOIIPOCOB MPENO1aBaATENS;

— CTYAEHT HE CIPABUJIICS C IPUMEHEHUEM TEOPUHU B HOBOM CUTyalluu IIPU
BBINIOJIHEHUU MTPAKTUYECKOTO 3a/1aHMsI, HO BBIMOJHWI 3aJaHusl 00s13aT€ILHOTO
YPOBHSI CJIO’KHOCTH 110 JAHHOM TeMe;

— MpHU JOCTATOYHOM 3HAHUH TEOPETHUYECKOro MaTepuasa BbIsBIeHA
HEeJ0CTaTOuHas CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUHN U HABBIKOB.

Ommemxa «2» CTaBUTCS B CIAEAYIOIIUX CIyYasx:

— HE PACKPBITO OCHOBHOE COJIEp)KaHue yueOHOro MaTepuala;

— O0OHapy’KeHO HE3HAaHUE YUYEHUKOM OoJbllIel 1in HauboJiee BaXHON 4acTh
yueOHOro MaTepuaia;

— JIONYILIEHbI OIIMOKU B ONPEIeNICHUN OHITHH, PU UCTIOJIb30BAaHUU
MaTEMaTUYECKON TEPMUHOJIOTUH, B PUCYHKAX, YepTexax Ui rpadukax, B
BBIKJIQ/IKaX, KOTOPbIE HE UCIIPABJICHBI MTOCIIE HECKOJIBKUX HABOJSAIIUX BOIPOCOB
IpEeroiaBaTesl.

O6mas kiaccudukaius onmooK:

[Ipu onieHke 3HAHUMN, YMEHHUI 1 HABBIKOB O0YYAIOIIUXCS CIEAYET yUUTHIBATh
BCe OIMOKHU (TpyOble U HETpyObIe) U HETOUETHI.

1. I'pyObIMU cunTaIOTCS OMIUOKHU:

— He3HaHUE ONpe/eJICHUs] OCHOBHBIX MOHSATUH, 3aKOHOB, MTPaBUJI, OCHOBHBIX
MOJIOXKEHUI TeOpHH, He3HAHUE (HOPMYJI, OOIIETPUHATHIX CUMBOJIOB 0003HAUYEHU
BEJIMYUH, UHUI UX U3MEPEHHUS;

— He3HAaHWE HAMMEHOBAHUMN eIUHUI] U3MEPEHUS;

— HEYMEHHE BBIJICIIUTh B OTBETE TJIABHOE;

— HEYMEHHE NMPUMEHSATH 3HAHMS, AITOPUTMBI JIJIsl PEIICHUS 337124,

— HEyMEHHE JIeJaTh BEIBOILI K 0000IICHUS;

— HEYMEHHE YUTaTh U CTPOUTH rpauKu;

— HEYMEHHE TOJIH30BATHCS IEPBOUCTOUYHUKAMH, YICOHUKOM H
CIIPaBOYHUKAMH;

— TOTEeps KOPHS WK COXpaHEHUE TTOCTOPOHHETO KOPHS;

— orOpaceiBanne 06e3 00BSICHEHNUH OJTHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OIUOKH;

— BBIYUCIIHUTEIbHBIE OIMUOKU, €CIIM OHU HE SBIISIOTCS OMUCKOM;

— JIOTUYECKHE OLINOKH.

2. K HerpyObIm ommOKaM ciielyeT OTHECTH:

— HETOYHOCTH (POPMYITMPOBOK, ONPEICIICHHH, TTOHATHH, TCOPHIA, BRI3BAaHHAS
HEIOJIHOTOW 0XBaTa OCHOBHBIX MPU3HAKOB OMPEIEIIEMOT0 MOHATHS WA 3aMEHOM
OJTHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTb rpaduka;
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— HEpalUOHAJIbHBIA METOJ PELICHU 3a1a4l WIK HEJAOCTATOYHO
MPOyMaHHBIN IJIaH OTBETA (HAapyLIEHUE JOTUKH, TOAMEHA OTJAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENEHHBIMU);

— HepalHUOHAIbHBIE METO/IbI PA0OTHI CO CIIPABOYHOM U IPYTroil IUTEpaTypoil;

— HCYMCHUC pCIIATh 3aaa4M, BBINOJIHATL 3aaHUs B O6H_ICM BUJC.

3. Hengouetamu ABAAIOTCS:
— HepaluoHaJIbHbIC MPUEMbI BEIYUCICHUHN U TpeoOpa3oBaHuii;

— HeOpexXHOe BBIIIOJIHEHUE 3alliCcel, YepTexel, cxeM, rpaduKoB.

7.3. OeHo4HbIE CPeACTBA AJIA MPOBEACHUA TeKYlIel aTTecTAlNu

Texymuii KOHTPOJIb MOXKET MPOBOAUTHCS B (hopme:

— (poHTaNBHBIA OIIPOC

— HHJIMBUIYaJbHBIM YCTHBIN OIIPOC
— TMCBMEHHBIN KOHTPOJIb

— TECTUPOBAHUE 10 TEOPETUUECKOMY MaTepuay
— Tmpaktuueckas (maboparopnas) padora

— 3amuTa pedepara
— 3aIlUTa BBINOJHEHHOTO 3aJIaHuUs,
— pa3paboTka npobseMbl Kypca (I0KIa).

OreHMBaHUE TIPU TEKYIIEH aTTeCTaIlluU

®dopma Brazenus JInunbie [Tpumepsr
aTTecTany | 3HaHUA YMenus (HaBBIKH) KauecTBa OIICHOYHBIX
u CTyJIEHTa CPEICTB
VYceTHEIN KonTponb OrneHka Orneska OrneHka Bomnpocst
OIpOC 10 | 3HAHUH MO YMEHUS HABBIKOB CITOCOOHOCTH HPUIAralTCcs
TeMaM OTpeIeNICHHbIM | pa3u4aTh paboThI € OTepaTHUBHO U
npoGiemMam KOHKPETHbIE JUTEepaTypHbl | KAUYECTBEHHO
HOHSTUS MU OTBEYaTh Ha
UCTOYHUKAMU | MIOCTaBJICHHbIE
BOIIPOCHI
Pedepar KonTponb OneHka OrneHka Ornenka Tembl
(mokma) 3HaHUH 10 yMEHUS HaBBIKOB CITOCOOHOCTH K pedepaToB
OTpeAeNIeHHbIM | pa3u4aTh paboThI ¢ CaMOCTOSITENIbHO | (IOKJIa/I0B)
npoGiemMam KOHKPETHBIE JUTEepaTypHBl | il paboTte u HPHUIAralTcs
MOHSITUS MU aHAINU3Y
UCTOYHUKAMU | JIUTEPATYPHBIX
HUCTOYHUKOB
KonTpons Onenka Onenka Onenka KoHnTponsH
Koutponb | 3HaHu# YMEHUS HaBBIKOB CIIOCOOHOCTH bIe pabOTHI
Hasi paboTa | TEOPETUYECKHX | paboTaTh C paboThI ¢ OTIEpaTHUBHO U HPHIIAralnTCcs
OCHOB MaTE€MaTUYeCK | MAaTEeMAaTHYeCK | KaUeCTBEHHO
MaTeMaTHKH. UM anmnapaToM | UM ammapaToM | peliarh
TUIS MOCTaBJICHHBIE
obecrnieueHus Ha TPAaKTHUYECKUX
peuieHus paboTax 3agauu
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IPAKTUYECKUX U
3az1ad4. apryMeHTHpOBaT
b PE3yJIbTaThl

IIpuMepHbIe TeCTOBBIE 3aJaHUA: HE MTPEYCMOTPEHBI.

IIpumepHbIe BOMPOCHI AJ151 YCTHOTO ONPoOca:

1.J{aiiTe onpeneneHne KOMIUIEKCHOTO YHCIA.

2.J1aliTe onpeneieHue MHUMOW €IMHULIBI

3.HazoBuTte HatypasibHbIE YHCIIA.

4.Ha3oBuTe paliMoHajIbHbIE YnCIa

5.HazoBute cTeneHn MHUMOM €UHUIIBI

6.Kakue koMIIJIeKCHbIE Ynciia Ha3bIBAIOTCS paBHBIMU

7.Kakue KOMILIEKCHbIE YK CIIa Ha3bIBAIOTCS CONPSKEHHBIMU.

8.Kakue KoMIUIeKCHbIE Ynciia Ha3bIBAIOTCS MPOTUBOMOI0KHBIMU

9.Kak n300pakaroTcsi KOMIUIEKCHBIE YHCiIa T€OMETPUUECKH

10.aiiTe onpeneneHre MOAYJsl KOMILJIEKCHOTO YHCIIA.

11.Kak HailTH apryMeHTbl KOMIUIEKCHOTO YHCJIa

12.Ilepeuncnute GOpMbI 3aMMUCH KOMIUIEKCHBIX YHCET

13Kak BBIMOTHATH IEUCTBUS Ha/l KOMILJIEKCHBIMHM YHCIIaMH B alreOpandeckoi
dbopwme.

14.Ha30BuTe 4KCII0 COMPSHKEHHOE KOMIUICKCHOMY Yuciy Z = 2 - 31 ¥ IEPEeMHOKHUB
UX JalTe OTBET

15.Yemy paBHBI KOPHH KBAaIPATHOT'O YPABHEHUS C OTPULATEIbHBIM
JUCKPUMHUHAHTOM.

16./1aiiTe onpeneneHne KOMIJIEKCHOTO YHCIIA.

17.3anucarb cBOICTBA CTENEHU C TPOU3BOIBHBIM MTOKA3aTEIEM.

18.Yt0 Ha3bIBaeTCs JIOTapu(pMOM C MMPOU3BOJIBHBIM OCHOBAHHEM ?
19.3anmcath OCHOBHOE JIOTapu(PMUUECKOE TOKIECTBO.

20.TToctpouTs rpaduk mokazaTeIbHON (GYHKIIMU C OCHOBaHUEM OoJbIe 1.
21.Yto HazbiBaeTcs JiorapudMupoBaHueM?

22.YTo0 Ha3bIBAIOT HATYPAJIBHBIM JIOTapupMomM?

23.3amucath Gpopmysy Iepexojia OT OJTHOTO OCHOBAHUS K Apyromy?

24 Hazosute popmynsl Kpamepa.

25.Ilepeuncnure METOIbI PEIICHUS] CUCTEM JIMHEHHBIX YPaBHEHUI C ABYyMS
HEU3BECTHBIMH.

26.1lepeuncnrre METObI PELICHUS] CUCTEM JIMHEHMHBIX YPABHEHHM C TpeMsi
HEU3BECTHBIMH.

27.Ha3oBuTe CBOMCTBA ONPEICIUTEIIS.

28.Ecnu onpeaenuTenb paBeH HYJII0, TO CKOJIBKO PEIIEHN UMEET CUCTEMA
29.Yto HazwpiBaeTCs QyHKITUEH?

30.Yrto Takoe 00sacTh onpeneneHus u 00JacTh 3HaUCHUN (DYHKITHN?
31.Yto Ha3biBaeTcs GyHKIMEH 00paTHOM TaHHON?

32.J1aTh ompeiesieHre CI0KHON (QyHKITUN.

33.IIpuBecTu npuMepsl OOpaTUMBIX (PYHKIIHI.
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34.Ilepeuncnuth ciocoObl 3aAaHus GYHKUUN, UX TOCTOUHCTBA U HEJOCTATKHU.
35.Yr1o Ha3biBaeTcs rpadukoM QyHKIUU?

36.KakoBbl 0COOEHHOCTH TpahUKOB NPAMON U 00paTHON PyHKIUU?

37.01 4ero 3aBUCUT 00JIACTh OMPEEICHUS CIOKHOU PYHKIIUU?

38.Kak no rpaduky QyHKIUHA ONPEAETUTD, ABISCTCS JIU QYHKIUS YETHOM, HEUETHOM.
39.Yrto Ha3bIBaeTCS NPOU3BOAHON (QYHKIIMU?

40.Yto noka3bIBaeT npou3BoAHas GyHKUUS B TOUKE?

41.KakoB reoOMeTpUYECKUN CMBICT IPOU3BOJHOM?

42 KakoB (pu3nuecKuii cMbICT IPOU3BOIHOM?

43.Kakue cBOMCTBA MPOU3BOJHON BbI 3HAETE?

44 Tlo xakum GopMyram BEIUUCISIOTCS MPOU3BOJHBIE TPUTOHOMETPUUECKUX
byHKIUN?

45 .11o xakum GopmMyram BBIUUCISIOTCS MPOU3BOIHbBIE CTETIEHHOW (PYHKIIMU?
46.11o xakum GopMyaM BBIUUCISIOTCS MPOU3BOJHBIC MOKA3ATEIbHOU (PYHKIIU?
47 I1o xakum GopMyram BEIUUCISIOTCS MPOU3BOHBIE TOTapupMuueckon pyHKIru?
48.Kak BbIYMCIISAIOTCS TIPOU3BOJIHBIE CIIOKHOU (PYHKITUU?

49.Yto HazbiBaercs nuddepeHnuanom GyHKIu?

50.Yto HEOOX0UMO clieNaTh, YTOObI BEIUUCIUTE AU depeHinan GyHKIuu?
51.Kako#i BUI uMeeT ypaBHEHUE KacaTelbHOU K Tpaduky ¢pyHkuun Y= y(X)?
52.KakoB reomerpudeckuii cmbici quddepenimana’?

53.Kakast ¢pyHKIIHMS HAa3bIBACTCS MOHOTOHHO BO3PACTAOIICH ?

54.Kakas ¢pyHKIMS Ha3bIBa€TCSI MOHOTOHHO YOBIBAIOIICH?

55.Kak uccnenoBatb PyHKIIMIO HA MOHOTOHHOCTh?

56.Kakue TOYKH Ha3bIBAIOTCA KPUTUUECKUMU ?

57.4t10 Takoe SKCTpeMyM (YHKITUU?

58.Kak uccienoBath GyHKIMIO HA SKCTPEMYM I10 TIEPBOMY TIPABHITY?

59.Kak uccienoBath GyHKIHIO, 4TOOBI TOCTPOUTH €€ Tpaduk?

60.Kak BeruucInTh HaOOIbIIIEE U HAUMEHbIIIEE 3HaUeHUE (DYHKIIMH Ha
POMEKYTKeE?

61.Yto sBIISICTCS OCHOBHOM 3a/1aueii HHTETPAIbHOTO UCUNCIICHUS ?

62. Kaxkas QpyHKIIMS HazbIBaeTCs IEPBOOOPA3HON 1Jis 3aaHHON (DYHKITUN?

63. Ecmu F(X) — mepBooOpasnas mist f(X), To KakuM paBEHCTBOM CBSI3aHBI OHH MEXKTY
co6oii?

64. Chopmynupyiite TeOpeMy O CYyIIECTBOBAHUHU MEPBOOOPA3ZHON PYHKITUH.
65. I[lepBooOpazHas onpezensercs HeoHO3HAUYHO. Kak 3To HyHO MOHUMATh?
66. Ilouemy npu uHTErpUpOBaHUHU HYHKIIUMA MOSBISETCS MPOU3BOIHHAS
MIOCTOSIHHAA?

67. Tlouemy ogHa GyHKIMS UMEET LIETYI0 COBOKYITHOCTD MEPBOOOPa3HBIX?

68. Kak 3amucarth BCIO COBOKYITHOCTbH IIEPBOOOPa3HBIX (YYHKITHI?

69. Uto Ha3bIBaeTCS HEOMPEACICHHBIM HHTETpAIOM?

70. Yewm oTiamyaeTcsi HEONPEACICHHBIN HHTETPAII OT IEPBOOOPA3HON (HyHKITHH?
71. Tloyemy MHTETpaj Ha3bIBAETCS HEOIPEIETIECHHBIM ?

72.YT0 Ha3bIBAaETCS BEKTOPOM B NMPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?
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74.Yemy paBeH yroa Mexay BEKTopaMu?

75.Yemy paBHa JJMHA BEKTOpA?

76.UeMy paBHO CKaJISIPHOE MTPOU3BEICHUE BEKTOPOB?
77.Yemy paBHO BEKTOPHOE ITPOU3BENCHUE BEKTOPOB?

/8. HauanbHOE TOHSTHE CTEpeOMETpUH (OTpeIesieHIE, OCHOBHBIC TIOHSATHS).
79.AKCHOMBI CTEPEOMETPHH.

80.CiecTBHS U3 AKCHOM.

81.B3anMHOE pacronoKeHHe ABYX MPSMBIX B IPOCTPAHCTBE.
82.B3anMHOE pacroiaoKeHUe NpsIMOM U IIIIOCKOCTH.
83.IIpr3HaK NapayaeabHOCTH MPSAMOUN U TIIIOCKOCTH.
84.1lpu3Hak napauieabHOCTU JBYX IIIOCKOCTEH.
85.TeopeMbl 0 MApAIIEIbHBIX MIIOCKOCTSIX.

86.1Ipu3Hak nepreHIuKyIIPHOCTH MPSMOM U TITIOCKOCTH.
87.YpaBHeHHUsI TUIOCKOCTH (00111ee).

88.Ilpu3Hak neprneHuKyIIpPHOCTU JBYX MJIOCKOCTEH.
89.YcnoBue napajiienbHOCTH ABYX MJIOCKOCTEH.
90.YcnoBue neprneHIuKyIsIpHOCTH ABYX INIOCKOCTEM.
91.¥Yron mexny AByMs INIOCKOCTSMM.
92.IlapameTpuueckoe ypaBHEHHE MPSIMON B MPOCTPAHCTBE.
93.KaHoHn4eckoe ypaBHEHHUE IPSIMOM B MPOCTPAHCTBE.
94.Yto Ha3pIBa€TCSI MHOTOI'PAHHUKOM?

95 IlpuBenute npuMepbl MHOTOTPAHHUKOB?

96.YTo Ha3bpIBAETCS TEJIOM BpAIICHUA?

97 IlpuBenute npuUMeEpPHI TEJ BPALICHHUS.

IIpuMepHBbIe KOHTPOJIbHbIEC PA00ThI
KonTpoabnas pabora Nel no reme «KopHuU, cTeneHH, Jorapupmbpy
BapuanTt Ne 1

1. Breruucnure:
a) 5—(27)3:(8)3;
6) 2V9 - 33/24;

» 208
375"
r) 2-logs 10 —logs 4,
Il) 3210g3 5;
2 logzé—logzg
log, 256
2. YTIpocTUTEe BEIPAKCHHE:
8k3 k2 a2z
== 0)z=
k™2 a
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3. BemmmosauTe 1ercTBUS:
logg 1 0,005 —logy 4 0,05.
Bapuant Ne 2

1. Breruucnure:
2

» (2
6) 4 - V25 - 2 - 1/40;

B) V36 - 24 - 54;
r) 2-log; 6 — log; 4;
II) 4310g4 3.
e) 1110g2 4+logqq 2.
2. YTpocTuTe BBIpaKEHHE:
2
a) (32x~1975; 6) v32a7 - Vad.

3. BeimmostHuTE IEUCTBUS:

1
log,s 5 + Toge 45"

IIpuMepHbIe NpaKTHYECKHe 3aJaHUSI:
3ananme 1:

BapuanTt Ne 1

1. Beraucaure:
a) 2 (0,32)3;
6) V18- V/—12;
B) V1232 - 36;
r) 4-log, 2 -log, 4 + 2;

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

2. YTIpocTUTE BBIPAKCHHE:
2 3
3a 3)%2-q2 4 4
a) %; 0) V2n13 - V/8n3.
a3
3. BeimonaUTE NEWCTBUS:
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17
log1317 —log3 Teo

Bapuant Ne 2

1. Beruucnure:
2 1
a) 3-8 — (8%)3;
31120

6)0,5- |22

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

) IOgS 8 _ 4
logs 2 '

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

7 2
- - 17 34
a) y3-y3; 0) Va25: Vx1o,
3. BuinoHuTe AEHCTBUS:

17
10g13 17 - 10g13 1_69

3aganue 2:
BapuanTt Ne 1
BeraucauTe npeaessr:

. 3x%?-17x+10 ) 5-—x _ W1+2z% -1 o2+ x+1
1. I|m2—. 2- Ilm—. 3. Ilm —2- 4. Ilmﬁ
x5 3x° —16X+5 x5 3 42x -1 >3 3z x>0 3X% 4+ X +1
. 2x?-5x-3
5. Beruuciurse npeaen yHknun lim —————npu X, =3 U X, = 0.
peteit QYRKINI JIT o %4y —15 P %o ’
Bapuant Ne 2
BoraucnuTe npeensr:
_ AX®—Tx+3 ) X _ 1-+1-x2 .5t —x3 +2x
1. lim———. 2. 1lim . 3 lim————. 4. Im—.
x—1 3)(2 —2x-1 x—0 /3+X _ [3_)( X—0 XZ X—>0 X4 _8X3 +1
_ AXE—Tx=2
5. Beraucnuth npenen Gpyakouu lim —————mpu X, =0 u X, = .

x->% 2X2 —X—6

IIpuMepHbIe caMoCTOsITEIbHBIE Pa0OTHI
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Pa6ora 1:
Bapuanr Ne 1
1. Berunucnure:

T T T
2tg(—) -[tg — + cos —
9(4) [q3 6]_

a) 3z
0037r—25|n7
5) cos” 336° —cos®156° +1g100” -1g350° tg*18° .
tg272° + ctg 2162° 2
. 3 7 3x 3z
B) sin(a — S), oS =—,0Sf=——, —<a<2r U T<f<—,
) sin(a — B), eciu cos a c yii E Ty <A<2THT B 5

3 Vg
r) COSZa,eCJzuCOSa:g u 0<a<5.

tg150° sin 200°

2. OHpeI[eJII/ITe 3HAK BBIPAKCHUA:

c0s320°ctg140°
3. Bpruncnute 3HaYeHHWE OCTAIBHBIX TPUTOHOMETPUYECKMX (YHKIUMH yria o,
3 3z
€CIIM Clga=— U 7 <a <—.
3 2
. 5,37
2
sin“(— +a) sin? (—ar)

=1.

4. JlokakuTe TOXKIECTBO: S
Ctg (0(—272') Cth(a_3l)
2

5. Ympocrure: sin(a —2r)- cos(%[ —a)+ig(r—a)-tg (3?7[ + ) + cos? (g -a).
Bapuant Ne 2

1. Breruucnure:
sin’ x —3cos? x
a) y=

~ 2sin? x +cos? x
0) sin(- T) + COS(T) +1g (T) —ctg (T) :

, €CJIN tgx = 3;

137z 177 227 37

B) tg(a + ), ecnu Ctga=§, O<a<%;

a 3 3z
T) COS—,ecmu COSax=— U — <a <21 .
2 5 2

sin145°ctg 250°
cos315°tg200°

3. Beruncnure 3HaYCHHWE OCTAIBHBIX TPHUTOHOMETPHUYECKMX (YHKIUMH yria o,

2. Ompenennurte 3HAK BBIPAKEHUS:

4 r
CcCJIn COSO{:—E I/IE<C¥<7Z'.

4. JlokakuTe TOXKAECTBO: tgc -tgp + (tga +1gp3) - ctg (o + B) =1.

: Y. cos(™) —sin(™) - sin(~
5. Ympocrure: cos(4) cos(6) sm(4) sm(6).
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Pab6ora 2:

1. c¢'= 8°. (tgx)' =

2°, (x*) = 9°. (ctgx)’ =
10°. (arcsinx)’ =

!
B uactHoctn, X = .
11°.  (arccos x)' =

2\r _
~ (x7)'= 12°.  (arctgx)’ =
(x*) = 130 (arcctgx)’ =
(\/;,)’ - ITPABUJIA JTUDODPEPEHIIMPOBAHUWA
1) 14°.  (u+v)' =
—| =
3°, (kx+b)' = 15°.  (uU-v)'=
. @)= 16°. (W) =
B uwactHOCTH, €)= N
5°, (log, x)' = 18°, U !
B uacTtHOCTH, (Inx)"= (V) -
(Igx)' = '
-
B ywactHOoCTH, v .
6°. (sinx)’ = ITPON3BOJHAA CIIOXKHOU ®YHKIN
7°. (cosx)' = 19°. f(p(X)) =
Pabora 3:
3anucaTh TaOTMYHBIC HHTETPAJIBI:
1°, I Odx =
2°. Ixadx = B ygactHOCTH, I dx =
3, (2.
X
4°, Iaxdx = B yvactHoOCTH, j e dx =
5°, jcos Xdx =
6°. jsinxdx =
dx
7°. =
I cos’ X
dx
8°. =
Jsir12x

dx

Qe, =
VJ1-x?

B yvactHOCTH, j

ILz
vJa? —x?
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dx

B gactHOCTH, I =

1+ x?

7.4.0ueH0YHBbIE CPeCTBA /Il IPOBeIeHUs POMEKYTOYHOH aTTecTAluN
[IpomexxyTouHas arrecTanus

. JInunsbie IIpumepsr
dopma [IpakTrueckuit
3HaHus Ymenus Ka4yecTBa OILIEHOYHBIX
aTTecTaluu OTIBIT (BJIAJIETD)
CTYJEHTa CPEICTB
Kontpossn | KonTpons Onenka Onenka Onenka KoHntpoinbnas
ast pabora 3HAHUS YMEHHUS peliaTh | HABBIKOB CIOCOOHOCTH | paboTta
OCHOBHBIX TUTIOBBIE JOTHYECKOTO IrpaMOTHO | | TIpHUJIaraeTcs
onpejAeneHu, | 3agauu B | MBITIUICHUSI TIPU | YETKO
TEOpEeM, oOnactu pelieHuy 3ajad | u3jararb
dhopmy, npodeccruoHals | B obnacTu | Matepuail B
NpaBUJI W TIp. | HOK npodeccuoHanb | TUCBMEHHOM
B MaTeMaTUKE | JEATEILHOCTH. | HOH BUJIC
Ornenka JeSTeTbHOCTH
YMEHHS
MTOHUMATh "
yMETh
MPUMEHATh Ha
TIPaKTUKE
TEOPETUUECKU I
MaTepuai
DK3aMeH KonTponb I'pamoTHO Ouenka Bonpocet  u
3HAHUA u3Jarathb CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUUECKHI rPaMOTHO | | TMPUJIAralOTCs
omnpeseNieHu, | MaTepuan u YETKO
TEopeM, yMeJo u3Naratb Xoj
bopmy, IPUMEHSTH €ro pelieHus
MpaBWJI U Tp. | IPpH  PELIeHUN 3a1a4 B
B MaTeMaTHKEe | MPAKTHUYECKUX obnactu
3a1ad npodeccuona
JBHOMN
JEeSITENIbHOCT
u
apryMeHTHPO
BaTh
pe3yJIbTaThI

7.4.1 IlpumepHbIe BONPOCHI ISl POBEJAeHNSI IPOMEKYTOYHOM aTTecTalum:

1. Ilenbie u parnuoHanbHbIe Yucaa. JledcTBUTEIbHBIC uMcia. AOCOJMIOTHAS U
OTHOCHUTEJIbHAS MOTPENTHOCTH.

2. Kophu u crenenu, ux cBoiicTBa.

3. Jlorapudwm: onpenenenue u cBoiicTBa. Buasl norapudmos. [IpaBmna nerictuii

c jjorapudmamu.

4, Jlorapudmuyeckue ypaBHeHUsI U HepaBeHCTBA. CrioCOObI pelIeHUsI.
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S. [loka3aTenbHble ypaBHEHHs U HEpaBeHCTBAa. CrIOCOOBI pelieHusl.

6. Pannannas mepa yriia. CoOTHOIIEHUS MEXIY I'PALyCHOM U paJuaHHON MEpaMHu
yria. CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC YHucia. TpuroHomeTpuyeckue GpyHKIUU
YUCJIOBOTO apryMEHTA, 3HAKU UX 3HAYEHUU.

7. OcHOBHBIE TPUTOHOMETpUUECKHUE TOXIecTBa. DopmyIibl npuBeaeHuss. CUHycC U
KOCUHYC JBOWHOIO yTJIA.

8. IIpocreiimme TPUTOHOMETPUYECKHUE ypaBHEHHUS. Pemenue
TPUTOHOMETPUYECKHUX YPaBHEHUI

9. Oyukiuu. CnocoObl 3ananus QyHkiuu. CoiictBa (QyHkuui. CroxxHas
byHKIMS.

10. CrenenHas QpyHKIus: ONpeejeHUE, CBOMCTBA U TpadUKu

11. Tloxa3arenbHas QYHKIUS: ONpeeieHre, CBOMCTBA U rpapuKu

12.  Jlorapudmuueckas GyHKLIMS: ONpeeIeHNEe, CBOMCTBA U IpadUKy.

13. CuHyc, KOCUHYC, UX CBOICTBA U rpauKH.

14. TanreHc, KOTaHT€HC, UX CBOMCTBA U rpadUKH.

15. TIlpeobOpazoBanusi  rpadukoB. IlapamnensHbIi  MEpeHOC,  CUMMETPUS
OTHOCHTEIFHO OCEH KOOpJMHAT U Havajia KOOPJAWHAT, paCcTsHKCHHE U C)KaTHe.

16. IIpomsBomHas: omnpeaeieHUue, TeOMETPUICCKIA U (PU3HUECKUN CMBICI.

17. TlpaBuna u ¢popmyisl guddepeHIupoBaHus yHKIIHA.

18. HeoOxoaumble U JOCTaTOYHbIE YCJIOBHS BO3pacTaHUsd U YOBIBaHHS (DYHKIIHH,
CYILIECTBOBAHMSI IKCTPEMyMa.

19. HeoOxoaumble U JOCTATOYHBIE YCJIOBHS BBITYKJIOCTH M BOTHYTOCTH rpaduka
¢ynkiuu. OnpeneneHue TOUYKH rneperuoa.

20. HawuOouspiiee n HaMMEHbIIIee 3HAYCHUS (PYHKIIUU HA IIPOMEKYTKE.

21. OO6mras cxema mocTpoeHus rpaukoB PyHKIMA ¢ TOMOIIBIO TIPOU3BOIHOM.

22. llepBooOpasnas: ompenencHue. HeonpeneneHHpI UHTETpal: ONMpeAciCHUE U
CBOKCTBA.

23. @®opmynsl uHTerpupoBaHus. CnocoObl BBIYHCICHUS HEOMPEIEICHHOTO
WHTETpaa.

24.  OrmpeneneHHbIN UHTETPAN: ONPEIACICHNE, TEOMETPUIECKUN CMBICIT U CBOMCTBA.
25. KpuBonuHeliHash Tpamenus: TOHSTHE, CHOCOOBI BBIUMUCICHUS TUIOMIAAN C
MOMOIIIBIO OIPEIETICHHOTO HHTETpaa.

26.  OCHOBHBIC TTOHATHS KOMOMHATOPHKH.

27. CoOprtusa. Kraccuueckoe ompezeneHue BEPOATHOCTU. Teopembl CIOXKEHHS U
YMHOKEHUS BEPOSITHOCTEM.

28. Bektop: ompenencHue W AchcTBHS Han HuMH. CBOWCTBA JIEHCTBUN HaJ
BEKTOPAMH.

29. llonsTHE MPSAMOYTOTHHOM JEKAPTOBOM CUCTEMBI KOOPIUHAT HA MJIOCKOCTH U B

npoctpancTie. [IpaBuna neicTBuid HaJl BEKTOpaMH, 3aJaHHBIMHA KOOPJAUHATAMMU.
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30. OcCHOBHbIE OHATHUS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3
HUX.

31. B3aumHOe pacnonoxeHue NpSAMbIX, MPSIMON U MJIOCKOCTH, ABYX IJIOCKOCTEH B
npocTpancTBe. OCHOBHBIE TEOPEMBI O MAPALIEIBHOCTH MPSAMOM U IJIOCKOCTH.

32. llonstme yrma  MexAy  CKpeuBaromuMmuca  npsmeiMu.  [IpusHax
MApaIETBHOCTH IBYX IJIOCKOCTEMW, CBOMCTBA MapalIEIbHbIX TIIIOCKOCTEN.

33. IlepneHAMKYISPHOCT, MOPAMOM M  IUIOCKOCTU. 3aBUCHUMOCTb  MEXIY
MapajuIeIbHOCTBIO U MEPIIEHIUKYJIIPHOCTBIO MPSMBIX U IIIOCKOCTEN.

34. Ilepnenaukynsip u HakjIoHHas. OCHOBHBIE TEOPEMBbl O MEPHEHAMKYISIpE M
HAKJIOHHOM.

35.  VYroa Mexay npsMoil ¥ MIOCKOCThIO. TeopeMa o TpEX NepreHIuKyspax.

36. IlonsiTus ABYrpaHHOro yrja, JUHEHHOTo yria, yria MeXAy IUIOCKOCTSIMH.
OCHOBHBIE TEOPEMBI.

37.  llepneHAMKYISIPHOCTH ABYX MIOCKOCTEH.

38. Muororpannuk. [ToBepxHOCTh MHOTOTpaHHUKA. [IpaBUIIbHBIE MHOTOTPAHHUKH.
39. Ilpusma: onpenenenue u Buabl. CeueHre B Mpu3Max.

40.  Tlapamnenenunen. Ceyenue B napasuienenumnene. OCHOBHbIE TEOPEMBI.

41. Tlupamuna: onpenenenue. [IpaBunbHas nupamMuia.

42. IwiuHOp ¥ KOHYC: onpezesieHue U cBoiicTBa. CedeHusl.

43. Iap u cdepa: onpeneneHne U CBOUCTBA.

44.  OO6beM reoMeTpUUYECKOro Teja: MOHATHE U OCHOBHBIE (POPMYJIBL.

7.4.2. llpumepHbIe 3a1a4M I IPOBeAeHUs] MPOMEKYTOYHOM aTTecTalun

BapuanTt Ne 1
Pemmute ypauenue: (x — 3)% + (x — 4)? — (x — 5)% — x = 24,
6x+2>3x—4,

2x+1>4x—17.
Pemnre cucremy ypaBHEHUHW C TOMOIIBK) OMNPEAECIUTEIIEH CHUCTEMBI:

5x + 3y + 3z =48,
2x + 6y — 3z = 18,
8x — 3y + 2z = 21.

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

sinz(%)+tg3(§)—2 cos%

1.
2. Pemmre cuctemy HEpaBEeHCTB: {
3.

5 Brmaucnure:
) : 2(E 3(M\_o cjin®’
cos (4)+ctg (6) Zsm4
6. Briuncnure 3HaUY€HUE OCTAIBHBIX TPUTOHOMETPUYECKUX (PYHKUMM yria o,
. 3 T
€CIII Sina = —ZI/IE< a <T.
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Zq +ZZ
1. J{nsl 3a0@HHBIXZq, Z5, Z3, Z4 BBIYUCIUTD BBIPAKEHUE , €CIIH

Z3=Z4

Z1 = 3+ i,ZZ = _2+3i,23 = 4‘_2i,Z4 = 4i.

Bapuant Ne 2
1 Pemure ypasuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2. Pemnre cuctemy HEpaBEHCTB: {3x —8<2x—10,
2 —5x =6 — 6x.
3. Pemure cucremMy ypaBHEHUH C TIOMOIUBK) OINPEAECIUTEIIEH CHUCTEMBI:

2x—y—z=0
x—2y+z=0

Pemure ypaBHeHus: a) 10g1 x+ log X = 6;
2

{5x—3y+4z—6

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

5. Beruuciure: —
2—COSTT—2 sm;
6. Brruncnure 3Ha4YeHHE OCTAIBHBIX TPUTOHOMETPUYECKUX (PYHKIHUK yria o,
V3 37w
€CJIA COS @ = Py < a<?2m.
Z —
1. st 3aaHHBIX Zq, Z5, Z3, Z4 BBIYUCIUTH BBIPAKEHUE Z: _Zi, €CJIN

L =—3—i,2,=2—2i,23 =3+ 2i,2z, = 5.

7.4.3 IlpuMepHbIe 3aJaHUA JJIS OATOTOBKH K IK3aMeHy

1. [octpouts rpaduk pyukunu y=3"-2
2. [Toctpouts rpadux dynkuun y = 3 + sin 2X.
3. Haiinute o6nacts onpenenenus pynkmuun  y = log,(8 —x), y =+vx+ 1.
4. Uccnenyiite GpyHKIMIO HA Y8THOCTh Y = X2 COS X.
d. Haiitu f°(1),ecnu f(x):§+4eX
X
. X2 e*
6. Haiitu npousBonnyto ¢pyukiuu f(x) = o Inx + ”
. x> x° 1
1. Haiinute makcumyMm pyHKImm y = 3 + 5 2x -2 3
8. Hatitu Touku mepernda QyHKImm y = 1
—X
2
Q. Haittu HeonpeneeHHbIN NHTETPAI: I ( _f + X—:%jdx
cos“x 6
o . X+1
10. HaiiTu HeompeeeHHBIH UHTETPAT: I(zjdx
X
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3
11. BpuucIUTH ONpEaEICHHBIN UHTErPa: _[ (3% + x)dx
2

12.  BBIYUCIUTH IUIOMAAL QUIYpPBI, OTPAHMYEHHOMN JIUHUAMH Y = X,y =2 — X

13. B mkone 1254 ygammxcsa. U3 mux 1200 ¢ xopomieit ycneBaemoctbro. Haiitu
BEPOSITHOCTb TOTO, YTO HayraJ BEIOpAHHBIN YUEHUK Oy/IeT HEeyCIeBaIOLIUH.

14. Ckonpkumu cnocobamMu U3 25 Y4YEHUKOB Kjacca MOXKHO BbIOpaTh 4 aid

y4acTHs B MIPA3IHUYHOM KOHUEpTE?

55



7.4.4 TllpumepHbIe OWIIETHI J1s1 IPOBEIEHUS IK3aMeHa

1920

MUHHUCTEPCTBO HAYKM U BBICHIEI'O OBPA3OBAHUS PO
®enepanbHOE rocy1apCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00pa30BaHUs
«Ky0aHckuii rocyiapcTBeHHbIH YHUBEPCUTET»

(®I'bOY BO Kyo6I'Y)

HNucTutyT cpeanero npodgeccHOHAJbLHOr0 00pa3oBaHus

BMJIET Ne 1
1. Lenble u paunoHanbHble yKcia. JlelcTBUTeNbHbIE Yncia. AOCONIOTHAS U
OTHOCHUTEJIbHAS OTPEITHOCTH.
2. [IpsimoyromnpHas (1ekapToBa) cUCTeMa KOOpPAMHAT B IpocTpaHcTBe. Dopmyna

PACCTOSIHUSI MEKY IBYMsI TOUKaMH. Y paBHEHUE Cepbl.

3. Ha sk3amene 60 OunetoB, AHapeit He Bblyuni 3 u3 HuX. Haiinure BeposiTHOCTB TOTO,

4TO CMY IIOIIaacTCA Bny‘leHHbIﬁ ouser.

[Ipencenarens npeaMeTHOM (LIMKIOBOM) KOMUCCHHU 2.C. Ero3zapos

1920

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUSA PO
®denepalibHOE TOCYJAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICILIETO
oOpazoBaHHs
«Ky0aHcKuii rocy1apcTBeHHbIl YHUBEPCUTET
(®I'bOY BO Kyo6I'Y)

HucTuTyT cpenHero npogeccuoHaJIbLHOr0 00pa3oBaHusA

BUJIET Ne 2

1. CrereHu ¢ pallMOHATBHBIMU TIOKA3aTEISIMU: ONPE/IeNIEHNE U CBOMCTBA.
2. BekTopsl B mpocTpaHCcTBE: Onpeie]ieHUe U ICUCTBUS HaJl HUMHU.
3. CKOTBKUMH CIIOCOOaMU MOKHO U3TOTOBUTH TPEXIIBETHBIN (iar ¢ TOPU30HTATBLHBIMU

MOJIOCAaMHU, €CJIM UMEETCSl MaTepuai 7 pa3InyHbIX IBETOB?

[Ipencenarens npeaMeTHOM (LIMKIOBOM) KOMUCCUU 9.C. Erozapos
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8.OBYYEHME CTYJAEHTOB-UHBAJIM/IOB U CTYJAEHTOB C OT'PAHUYEHHBIMH
BO3MOXHOCTAMMU 310POBbA

[opsimox oOyueHHsI MHBAJTUAOB U CTYAEHTOB C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH OIpECIICH
«ITonoxennem KyOI'Y 00 0OyueHMM CTYyACHTOB-UHBAJIMJIOB M CTYACHTOB C OrpaHUYCHHBIMU
BO3MOXHOCTSIMU 3/I0POBBS».

JUig au1 ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMH 310pOBbs IIPEyCMOTPEHBI 00pa30BaTEIbHbIE
TEXHOJIOTUH, YUUTHIBAIOLINE OCOOEHHOCTU U COCTOSIHUE 3/I0POBbs TAKUX JIULI.

9. 10INIOJTHUTEJIbHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmotpeno
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Penenzus
Ha pabouyIo mporpaMMy yueOHON AUCIUIIIIHEL
B/i.06 MaTtemaTuka

it cnenmanbHocTH 35.02.13 ITuenoBonctro

Pabouas nporpamma yueGHol mucuurmne 5J1.06 Matemaruka paspaGoTaHa Iisl CTYEHTOB CIIELAANEHOCTH
cpennero mpodeccuonanbHoro obpasosanms (nanee CIO) 35.02.13 II4eT0BOACTBO Ha OCHOBE MPUMEPHOM
nporpamMmel - obmeobpasoatenbHOl  ydebHOM amcumminHel  «Matematika IS POdeCCHOHaNbHBIX
00pa3soBaTeNbHBIX ~ OpPraHM3alMH, pPeKOMEeHHOBaHHOH (DenepaibHBIM  FOCYIAPCTBEHHBIM — ABTOHOMHBIM
yupexnenuem «®DesepanbHeI MHCTUTYT pa3suTus obpasoBanus» (PIAY «DHPO») B KauecTBe MpUMeEpHOM
TNpoOrpaMMbl JIsl peau3alidi OCHOBHOHM mMpodeccHoHanbHOM obpasoBatensHoit nporpammel CITO Ha 6ase
OCHOBHOTO 0011ero o6pasoBaHus ¢ MOJTYYEHHEM CpeJHero obmero obpasosanus. [Tpotokon Ne3 ot 21 wrons
2015r. Peructpanionnsiii Homep peuensun 377 ot 23 urons 2015r. ®LAY «DUPOy.

Vyebnas pucuurumnna BJ1.06 Maremaruka usydaerca B nukie OI1 001meobpa3oBaTeEHON MOATOTOBKH
yue6Horo ruiana OTTOIT CIIO B wactu npodumsusx guctmrivs [1]1. O6yuenue NpoBoauTCs Ha 6ase 0CHOBHOTO
obwero 00pasoBaHMs M HALENEHO Ha IMOIyYeHHe cpeaHero obiero obpasoBanus. PaGouas nporpamMma
COCTaBJICHA JU1 OYHOH HOPMBI 00yUEHHS.

PaGouast nporpamMma y4eOHON AUCLMIITMHEL COCTAB/IEHA TOTHYHO, CTPYKTYPa AMCIMILTHHEI COOTBETCTRY-
€T NPUHLUIY EeIHHCTBA TEOPETHYECKOrO M MNPaKTUYECKOro OOYUYCHHs, pasfenbl BBIACNCHB IUIAKTHYECKH
uenecoobpasto. IlocnenoBatenbHOCTs TeM, NPEANaracMblX K HM3y4eHHIO, HamlpaBieHa HA KauyeCTBEHHOE
YCBOCHHE y4eOHOT0 Matepuana. Bumpl caMmocTosTenbHbIX paGoT [03BONSIOT 0GOBIIUTE U YrIyGHTh U3ydaeMBIH
MaTtepual U HalpaBJIeHb! Ha 3aKPETUICHHE YMEHHs TOMCKA, HAaKOTUIEHHst 1 06paGOTKH MHBOPMALHH.

CucTtema 3HAHNI W YMEHHUH, 32J10)KeHHAs B COJIEP/KAHNH, CIIOCOOCTBYET NPUOGPETEHUIO TPAKTHYSCKOTO
OMBITA M COOTBETCTBYET TPEOOBAHMSAM K PE3yIbTaTaM OCBOEHHs npeaMeTa. [lacrnopT nporpamMmbl 0G0CHOBAHHO 1
TOJIHO OTPAXKAET COAEPIKAHME JUCLIUIUIMHBL, €€ POJIb U MECTO B MOArOTOBKE CMELMANMCTA CPEJHEro 3BEHa,
PACKpPBIBACT LIEMHX U 38/1a4n y4eOHOH aucuuniunbl. OnpenesneHsl TpeGOBaHNS K yMEHHSM U 3HAHHUSAM CTYICHTOB.

IIporpamma paccuutana Ha 234 waca. TemaTHYecKuil MIaH U COJlEpKaHME yueOHOH AMCLIATUIMHBL
PacKpbIBAET MOC/IEI0BATEIBHOCTD MPOXOXKACHHUS TEM, COOTBETCTBYET TEMATHYECKOMY IIIAHY U PACTIPE/IENEHHIO
4acoB. B mporpamme onpesesieHsl popma NpoBeNeHNs, LEIH, 3a4aun y4eGHON NUCIHTUTHHBI, NPSCTABICHE]
obst3aTenbHEIe  (GOPMBI  OTHETHOCTH. Peanu3oBaHbl AMIAKTHYECKME MPUHLMIBL OOYYEHHS: LENOCTHOCTS,
CTPYKTYPHOCTb; OTpaXKeHa B3aUMOCBSI3b MEXY OTAEbHEIMHU 3IEMEHTAMHU CTPYKTYPHL.

Wzyuenne naHHOM AUCLIUITMHEL cIoco6CTBYeT 3 hEKTHBHO 1 KaueCTBEHHOM MOATOTOBKE CTYAEHTOB.

IlepeyeHp pekomMeHLyeMOH OCHOBHOM M NOMOIHMTENBHON JUTEpaTyphl BKIIOYAET OBILIENOCTYIHBIE
VICTOYHHKH, U3[IaHHBIC B MOCIIe1HEe BpeMs (He nosaHee S j1eT). [lepeyncientsie HTepHET-pecypChl aKTyanbHEI
U JOCTOBEPHEI.

PaspaGorannas nporpamma yueGHol jucuummiune BJ1.06 Matematika MoxeT GbITh peKOMEHIOBaHA
IJIs UCTIONIE30BaHKS B y4eOHOM MpOLEcce MpH MOArOTOBKE Mo crenuansHoctd 35.02.13 TTuenoBoncTso.

Hoyenm xagedper ungpopmayuonnvix

00pa3osamenvHuIX MeXHOI02UL paryibmema 0.B 3acsxo
Mmamemamuxy u komnvromepuuix nayk OI' BOY BO f —

«KyoI'Yy, k.n.H., Ooyenm



Penenzus
Ha padodyro mporpaMmy yaeGHoit MHUCIUTUTAHEI
B1.06 MaremaTuka
At crienuansHocTr 35.02.13 IluenoBomcTro
Pabowas nmporpamma yueGHOM mucrmminmLL BJ1.06 Maremaruxka paspaboTaHa [Is CTyIeHTOB
CIICOHATBHOCTH CPEHETO MPO(hECCHOHANLHOTO obpasoBanus (nanee CTIO) 35.02.13 ITuenosomcTBO

IPO(ECCHOHATBHEIX 06Pa30BATENBHBIX OPTaHH3aluH, PeKOMEHTOBaHHOH Deneparbabm rOCy1apCTBEHHEIM
ABTOHOMHBIM  yupesxkJienneM «DenepanpHbrii HHCTUTYT pasBuUTHs oOpasoBanusy (OLAY «DOUPO») B
KaqecTBe NPUMEPHOH NPOrpaMMBI JUI PEaNH3allMd OCHOBHON IpodecCHOHaNBHOM 06pasoBaTembHOMN
iporpammset CITO na 6a3e ocHOBHOTO 061mero 00pa30BaHKs C HONyUeHHEM cpenuero obimero o6pazoBamus.
IIporoxonr Ne3 ot 21 mroms 2015r. Perncrpanmonnsii nomep penensuu 377 ot 23 mons 2015r. ®TAY
«OHPO».

Yuebnast mmcrmmimna BJ1.06 Maremaruka usydaercs B nukire OIT o6meo6pasoBatensHoi
HoAroToBkH yuedHoro miana OITOIT CITO B wacTu IPODUITBHBIX IHCIUATIIAHE ITJT. O6yuenne mposomuTes
Ha 6a3e OCHOBHOIO 06IIEro 00pa3oBaHHI W HaIeeHo Ha TOMyHeHHE CpemHero obmero o6pa3oBaHus.
PaBouas mporpamma cocrasnena s ounoir bopmeI 00ygenusL.

IIporpamma cocraiena KBaTH(QUIUPOBAHHO, OTIMYAETCS CHCTEMHDBIM IoaxoaoM. B Helt oxBaueHsr
BCC OCHOBHBIC BONPOCHI [0 JaHHOH NWMCHUILIMHE, IPO(ECCHOHAIBHAS 3HAYMMOCTD KOTOPBIX, IIpH
TIOATOTOBKE KOMIIETEHTHBIX CNENMATHCTOB, 0COGEHHO BEIIHKA. Buner BHeay muTOpHEIX caMocTOSTENEHEX
paboT MO3BOISIIOT 0GOOIIUTE 1 YITYOUTD H3ydaeMblii MaTepuai, u HAIIPaBJIEHBI Ha 3aKPEIICHUE YMEHHS
TIOMCKa, HAKOIUIEHHS U 00pabOTKH Pa3IMUHBIX HCTOTHHKOR uHbOpPMALUH.

Cucrema 3mamuil W yMmeHui, 3amokenHas w COMCPIKAHNY, CIHOCOOCTBYET MPUOGPETEHMIO
[IPAKTHYECKOTO ONBITA U COOTBETCTBYET TPeGOBAHHAM K pesyJibTaTam ocBoeHus mpenMera. Ilacmopr
IIPOrpaMMbl 000CHOBAHHO H IIOIHO OTPAXKaeT COACPaHUE NUCUHILINHBL, €€ POJb M MECTO B MOATOTOBKE
CICIHATICTa CPENHETO 3BeHA, PACKPHIBAET LETH U 33491 y4e6HOH nuctmIrabL Onpenenens: TpeOoBaHus
K YMEHUSIM M 3HAHHUSIM CTYICHTOB.

PaGouas mporpamma paccuntana ma 234 gaca. JlarHOe KONHYeCTBO WacoB, BBIIEICHHOE Ha OCBOEHHUE
Y4eOHOH JHMCHUIUIMHEBL O3BONHT TOMY9UTh HEOOXOIMMbBIE 3HAHMS W yMEHHS, KOTOPBIE  MOXHO
IPAMEHATE B TATbHEHINEM Ha MpaKTHKe.

Temarwaeckuil mian mMeer onTUMaTBHOE paclpeieicHue 4acoB 110 pasfieNaM M TeMaM IO OYHOL
(opme o6yuenus, B cooTBETCTBIHY ¢ Y4YEOHBIM IIJIaHOM.

Kaxneriit pasmen mporpammer OTP&KACT TEMATHKY M BOINPOCHI, II03BONSONIKE, B IIOIHOM o0neme,
H3YYUTh  HEOOXONUMBIA  TeopeTHYecKwuit Matepuan.  IlpoBemeHne — mpakTHYeCKHX 3aHSTHH,
IPEAYCMOTPEHHBIX pabodelt IIporpaMMoit, TTI03BONSIIOT 3aKpEIHUTE TCOPETUYECKIE 3HAHMS, IPHOOPETEHHEIE
TIPY U3YYCHHUH NAaHHOM NUCLUTLIHHEL

Usyuenne muctmmmmns! «MaTemarukay cr1ocobeTByeT 5 GEeKTUBHOM U KayeCTBEHHOK IIOATOTOBKE
MOJIOZIBIX CIICLIMATICTOB B OOJIACTH MPOrPAMMHUPOBAHHUS B KOMIIBIOTEPHBIX cucTeMax. PaGodas mporpamma
COACPXUT MHHUMYM JTUTEPATYPBI, HEOGXOAUMOM [l H3ydeHUS TAHHOMN JUCIUTIIHHEL

PaspaGorannas paGouas mporpamma yueOHO! nucnummHE «MaTeMaTHKay DPEKOMEHTyeTCs JIs
UCIIONIB30BaHASA B y4eOHOM IpoIecce HPH IMOATOTOBKE obydarormuxcs mo crenmanmsEocTH 35.02.13
[TyenoBoncTRO.
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